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How to Read this Design Guide

00 How to Read this Design Guide

This Design Guide will introduce all aspects of your FC 300.

Chapter 1, How to Read this Design Guide,
introduces the design guide and provides
information about the approvals, symbols, and
abbreviations used in this manual.

Chapter 2, Introduction to FC 300, provides
information about available features and instructions
on how to handle the FC 300 correctly.

Page divider for Introduction to FC 300.

Chapter 3, How to Select Your VLT, how to select
the right FC 300 model for the application.

Page divider for How to Select Your VLT.
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Chapter 4, How to Order, supplies the information s
needed for ordering the FC 300. &

Page divider for How to Order.

Chapter 5, How to Install, provides information
about the mechanical and electrical installation.

Page divider for How to Install

Chapter 6, Application Examples, shows
some typical applications.

Page divider for Application Examples

Chapter 7, How to Program, information
on how to operate and program the FC 300 [l//}'?l
via the Local Control Panel.

Page divider for How to Program.

Chapter 8, Troubleshooting, guidance in solving
problems that may occur when using FC 300.

Page divider for Troubleshooting.

Available literature for FC 300

- The VLT® AutomationDrive FC 300 Instruction Manual MG.33.AX.YY provides the necessary
information for getting the drive up and running.

- The VLT® AutomationDrive FC 300 Design Guide MG.33.BX.YY entails all technical information
about the drive and customer design and applications.

- The VLT® AutomationDrive FC 300 Profibus Instruction Manual MG.33.CX.YY provides the information
required for controlling, monitoring, and programming the drive via a Profibus serial communication bus.

MG.33.B4.22 - VLT is a registered Danfoss trademark
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- The VLT® AutomationDrive FC 300 DeviceNet Instruction Manual MG.33.DX.YY provides the information
required for controlling, monitoring, and programming the drive via a DeviceNet serial communication bus.

Danfoss Drives technical literature is also available online at www.danfoss.com/BusinessAr-
eas/DrivesSolutions/Documentations/Technical+Documentation.

O Approvals

C€ (W &

O Symbols
Symbols used in this Design Guide.

NOTE
Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

* Indicates default setting

MG.33.B4.22 - VLT is a registered Danfoss trademark
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O Abbreviations

American wire gauge

I

Automatic Motor Adaptation

Cumentlimit S g

Degrees Celsius

I

Drive Dependent

|

Adjustable Frequency Drive

I

Hertz Hz

Local Control Panel

Milliampere

I

Minute

Motor Type Dependent M-TYPE

I

z
3

Newton meter

Nominal motor frequenc

-
=<
2

Nominal motor voltage

i Um,N

Rated Inverter Output Current

I

Second

Volt \%

O Definitions
Drive:

D-TYPE
Size and type of the connected drive (dependencies).

Lvit,MAX
The maximum output current.

Lonl
<
_‘

N
The rated output current supplied by the adjustable frequency drive.

UviT, MAX
The maximum output voltage.

8 MG.33.B4.22 - VLT is a registered Danfoss trademark
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Input: Group 1 Reset, Coasting stop, Reset and
Coasting stop, Quick-stop, DC
braking, Stop and the "Off" key.

Group 2 Start, Pulse start, Reverse, Start
reverse, Jog and Freeze output

Control command

You can start and stop the connected motor by
means of LCP and the digital inputs.

Functions are divided into two groups.

Functions in group 1 have higher priority
than functions in group 2.

Motor:

fioe

The motor frequency when the jog function is activated (via digital terminals).

The motor frequency.

The maximum motor frequency.

minimum motor frequency.

The rated motor frequency (nameplate data).

The motor current.

The rated motor current (nameplate data).

M-TYPE
Size and type of the connected motor (dependencies).

NM,N
The rated motor speed (nameplate data).

Y/

:

N
The rated motor power (nameplate data).

—

M,N
The rated torque (motor).

Um
The instantaneous motor voltage.

Um,N
The rated motor voltage (nameplate data).

MG.33.B4.22 - VLT is a registered Danfoss trademark 9
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Break-away torque

Pull—out

DANFOSS
175ZA078.10

VLT
The efficiency of the adjustable frequency drive is defined as the ratio between

the power output and the power input.

Start-disable command
A stop command belonging to the group 1 control commands - see this group.

Stop command
See Control commands.

References:

Analog Reference

A signal transmitted to the analog inputs 53 or 54, can be voltage or current.

Binary Reference

A signal transmitted to the serial communication port.

Preset Reference

A defined preset reference to be set from -100% to +100% of the reference range. Selection
of eight preset references via the digital terminals.

Pulse Reference
A pulse frequency signal transmitted to the digital inputs (terminal 29 or 33).

Refmax
Determines the relationship between the reference input at 100% full scale value (typically 10 V, 20mA)
and the resulting reference. The maximum reference value set in par. 3-03.

Refmin
Determines the relationship between the reference input at 0% value (typically 0V, OmA, 4mA) and
the resulting reference. The minimum reference value set in par. 3-02.

Miscellaneous:

Analog Inputs

The analog inputs are used for controlling various functions of the adjustable frequency drive.
There are two types of analog inputs:

Current input, 0-20 mA and 4-20 mA

Voltage input, 0-10 V DC (FC 301)

Voltage input, -10 - +10 V DC (FC 302).

10 MG.33.B4.22 - VLT is a registered Danfoss trademark
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Analog Outputs
The analog outputs can supply a signal of 0-20 mA, 4-20 mA, or a digital signal.

Automatic Motor Adaptation, AMA
AMA algorithm determines the electrical parameters for the connected motor at standstill.

Brake Resistor

The brake resistor is a module capable of absorbing the braking energy generated in regenerative
braking. This regenerative braking energy increases the intermediate circuit voltage and a brake
chopper ensures that the energy is transmitted to the brake resistor.

CT Characteristics
Constant torque characteristics used for all applications such as conveyor belts,
displacement pumps, and cranes.

Digital Inputs
The digital inputs can be used for controlling various functions of the adjustable frequency drive.

Digital Outputs
The drive features two solid state outputs that can supply a 24 V DC (max. 40 mA) signal.

DSP
Digital Signal Processor.

Relay Outputs:
The FC 301 drive features one programmable Relay Output.
The FC 302 drive features two programmable Relay Outputs.

ETR
Electronic Thermal Relay is a thermal load calculation based on present load and time.
Its purpose is to estimate the motor temperature.

Hiperface®
Hiperface® is a registered trademark of Stegmann.

Initializing
If initializing is carried out (par. 14-22), the adjustable frequency drive returns to the default setting.
Intermittent Duty Cycle

An intermittent duty rating refers to a sequence of duty cycles. Each cycle consists of an on-load and
an off-load period. The operation can be either periodic duty or non-periodic duty.

LCP

The Local Control Panel (LCP) makes up a complete interface for control and programming of the FC
300 Series. The control panel is detachable and can be installed up to 9.8 ft (3 meters) from the
adjustable frequency drive, i.e. in a front panel by means of the installation kit option.

Isb
Least significant bit.

MCM
Short for Mille Circular Mil, an American measuring unit for cable cross-section.
1 MCM = 0.00079 in.2 (0.5067 mm?2).

msb
Most significant bit.

MG.33.B4.22 - VLT is a registered Danfoss trademark 11
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Online/Offline Parameters
Changes to online parameters are activated immediately after the data value is changed. Changes
to offline parameters are not activated until you enter [OK] on the LCP.

Process PID
The PID regulator maintains the desired speed, pressure, temperature, etc. by adjusting
the output frequency to match the varying load.

Pulse Input/Incremental Encoder
An external, digital pulse transmitter used for feeding back information on motor speed. The encoder
is used in applications where great accuracy in speed control is required.

RCD
Residual Current Device.

Set-up
You can save parameter settings in four set-ups. Change between the four parameter
set-ups and edit one set-up while another set-up is active.

SFAVM
Switching pattern called S tator F lux oriented A synchronous V ector M odulation (par. 14-00).

Slip Compensation
The adjustable frequency drive compensates for the motor slip by giving the frequency a supplement
that follows the measured motor load keeping the motor speed almost constant..

Smart Logic Control (SLC)
The SLC is a sequence of user-defined actions executed when the associated user-defined
events are evaluated as true by the SLC.

Thermistor:
A temperature-dependent resistor placed where the temperature is to be monitored
(adjustable frequency drive or motor).

Trip
A state entered in fault situations, e.g. if the adjustable frequency drive is subject to an over-temperature or
when the adjustable frequency drive is protecting the motor, process, or mechanism. Restart is prevented
until the cause of the fault has disappeared and the trip state is cancelled by activating reset or, in some
cases, by being programmed to reset automatically. Trip may not be used for personal safety.

Trip-Locked
A state entered in fault situations when the adjustable frequency drive is protecting itself and requiring

physical intervention, e.g. if the adjustable frequency drive is subject to a short circuit on the output. A
locked trip can only be cancelled by cutting off AC line, removing the cause of the fault, and reconnecting the
adjustable frequency drive. Restart is prevented until the trip state is cancelled by activating reset or, in
some cases, by being programmed to reset automatically. Trip may not be used for personal safety.

VT Characteristics
Variable torque characteristics used for pumps and fans.

VVCplus
Compared with standard voltage/frequency ratio control, Voltage Vector Control (VVCPUs) improves the
dynamics and the stability, both when the speed reference is changed and in relation to the load torque.

12 MG.33.B4.22 - VLT is a registered Danfoss trademark
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60° AVM
Switching pattern called 60° A synchronous V ector M odulation (par. 14-00).

O Power Factor

The power factor is the relation between I; and Irums. Power factor — V'3 x Ux Ilxcosy

\/EXUX IrMs

The power factor for 3-phase control:
I1 x cos w1 I .
= = since cosp:r = 1
IrmMms IrmMms

The power factor indicates to what extent

the adjustable frequency drive imposes a IrMs = /13+ 12+ 124 +12
load on the mains supply.

The lower the power factor, the higher the Irms

for the same HP/kW performance.

In addition, a high power factor indicates that the different harmonic currents are low.
The FC 300 adjustable frequency drives’ built-in DC coils produce a high power factor,
which minimizes the imposed load on the mains supply.

MG.33.B4.22 - VLT is a registered Danfoss trademark 13
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130BA140.11

FC 300

Design Guide
Software version: 2.5x

C € cus 0

This Design Guide can be used for all FC 300 adjustable
frequency drives (AFD) with software version 2.5x.

The software version number can be seen from parameter
15-43.

O CE Conformity and Labeling
What is CE Conformity and Labeling?
The purpose of CE labeling is to avoid technical trade obstacles within EFTA and the EU. The EU
has introduced the CE label as a simple way of showing whether a product complies with the
relevant EU directives. The CE label says nothing about the specifications or quality of the product.
Adjustable frequency drives are regulated by three EU directives:
The machinery directive (98/37/EEC)
All machines with critical moving parts are covered by the machinery directive of January 1, 1995. Since an
adjustable frequency drive is largely electrical, it does not fall under the machinery directive. However, if

MG.33.B4.22 - VLT is a registered Danfoss trademark 15
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an adjustable frequency drive is supplied for use in a machine, we provide information on safety aspects
relating to the adjustable frequency drive. We do this by means of a manufacturer’s declaration.

The low-voltage directive (73/23/EEC)

Adjustable frequency drives must be CE-labeled in accordance with the low-voltage directive of

January 1, 1997. The directive applies to all electrical equipment and appliances used in the

50 - 1000 V AC and the 75 - 1500 V DC voltage ranges. Danfoss CE-labels in accordance with

the directive and issues a declaration of conformity upon request.

The EMC directive (89/336/EEC)

EMC is short for electromagnetic compatibility. The presence of electromagnetic compatibility means that the
mutual interference between different components/appliances does not affect the way the appliances work.
The EMC directive came into effect January 1, 1996. Danfoss CE-labels in accordance with the directive and
issues a declaration of conformity upon request. To carry out EMC-correct installation, see the instructions in
this Design Guide. In addition, we specify which standards our products comply with. We offer the filters
presented in the specifications and provide other types of assistance to ensure the optimum EMC result.

The adjustable frequency drive is most often used by professionals of the trade as a complex component
forming part of a larger appliance, system or installation. It must be noted that the responsibility for
the final EMC properties of the appliance, system, or installation lies with the installer.

0 What Is Covered
The EU "Guidelines on the Application of Council Directive 89/336/EEC" outline three typical situations
of using an adjustable frequency drive. See following for EMC coverage and CE labeling.

1. The adjustable frequency drive is sold directly to the end consumer. The adjustable frequency drive is
for example sold to a DIY market. The end consumer is a layman. He installs the adjustable frequency
drive himself for use with a hobby machine, a kitchen appliance, etc. For such applications, the
adjustable frequency drive must be CE-labeled in accordance with the EMC directive.

2. The adjustable frequency drive is sold for installation in a plant. The plant is built up by professionals of the
trade. It could be a production plant or a heating/ventilation plant designed and installed by professionals
of the trade. Neither the adjustable frequency drive nor the finished plant must be CE-labeled under the
EMC directive. However, the unit must comply with the basic EMC requirements of the directive. This is
ensured by using components, appliances, and systems that are CE-labeled under the EMC directive.

3. The adjustable frequency drive is sold as part of a complete system. The system is being marketed
as complete and could be e.g. an air conditioning system. The complete system must be CE-labeled
in accordance with the EMC directive. The manufacturer can ensure CE labeling under the EMC
directive either by using CE-labeled components or by testing the EMC of the system. If it chooses
to use only CE-labeled components, it does not have to test the entire system.

O Danfoss VLT Adjustable Frequency
Drive and CE Labeling
CE labeling is a positive feature when used for its original purpose, i.e. to facilitate trade within the EU and EFTA.

However, CE labeling may cover many different specifications. Thus, you must check
what a given CE label specifically covers.

The covered specifications can be very different and a CE label may therefore give the installer a false sense
of security when using an adjustable frequency drive as a component in a system or an appliance.

Danfoss CE labels the adjustable frequency drives in accordance with the low-voltage directive.
This means that if the adjustable frequency drive is installed correctly, we guarantee compliance

16 MG.33.B4.22 - VLT is a registered Danfoss trademark
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with the low-voltage directive. Danfoss issues a declaration of conformity that confirms our
CE labeling in accordance with the low-voltage directive.

The CE label also applies to the EMC directive provided that the instructions for EMC-correct installation and
filtering are followed. On this basis, a declaration of conformity in accordance with the EMC directive is issued.

The Design Guide offers detailed instructions for installation to ensure EMC-correct installation.
Furthermore, Danfoss specifies which our different products comply with.

Danfoss gladly provides other types of assistance that can help you obtain the best EMC result.

00 Compliance with EMC Directive 89/336/EEC
As mentioned, the adjustable frequency drive is mostly used by professionals of the trade as a complex
component forming part of a larger appliance, system, or installation. It must be noted that the
responsibility for the final EMC properties of the appliance, system, or installation lies with the installer.
As an aid to the installer, Danfoss has prepared EMC installation guidelines for the Power Drive System.
The standards and test levels stated for Power Drive Systems are complied with, provided that the
EMC-correct instructions for installation are followed, see section Electrical Installation.

MG.33.B4.22 - VLT is a registered Danfoss trademark 17



FC 300 Design Guide M

_ Introduction to FC 300 _—

O Mechanical Build-Up

130BT315

Illustration of the mechanical build-up of FC 300. The exact unit dimensions are listed in the chapter How to Install.
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A Cold plate technology
The adjustable frequency drive is built upon a very stable aluminum base integrated with the back
panel. This provides high mechanical stability, efficient cooling, and the possibility of cold plate
operation. The cold plate serves as a flat cooling surface on the adjustable frequency drive, where a
majority of the heat dissipates from the electronics to an external cooling surface.

B DC coil
The built-in DC coil ensures low harmonic disturbance of the power supply according to IEC-1000-3-2.

C Air-guiding shield
The shield allows cold air to pass by the electronics only. The plastic air guide shield is enclosed in
the package and is easily snapped in place. If the adjustable frequency drive is to operate as a
cold plate drive, the air-guiding shield is inserted in the cooling channel through the bottom of the
drive if it is snapped onto the fan. Thus, the amount of heat transferred to the surroundings via the
cooling air from the fan is reduced.

D Removable fan
Like most of the elements, the fan can easily be removed for cleaning and remounted.

E Safe Stop (FC 302 only)
The adjustable frequency drive comes standard prepared for installations with the safe stop
functionality for stop category 0 (EN 60204-1) with safety category 3 (EN 954-1). This feature
prevents the drive from starting unintentionally.

F Control terminals
Spring-loaded cage clamps and screwless terminals contribute to reliability and facilitate easy
commissioning and service.

G Options
Options for bus communication, I/O extension, etc. can be delivered extra or ordered built-in (and
tested together with the drive) from the factory. Options mounted under the LCP are referred to as
option Slot A (top) and option Slot B (bottom). Option C is mounted on the side of the drive, while
option D is mounted underneath the control cable decoupling plate.

H Local Control Panel
The LCP 102 has a graphical user interface. Choose between 27 built-in languages (including Chinese)
or have it customized with your own languages and phrases.
Additionally a simple version, LCP 101, is available with an alpha-numeric display. The complete
programming of FC 301 and FC 302 can be handled by both LCPs.

J Hot-pluggable LCP
The LCP can be plugged in or out during operation. Settings are easily transferred via the control panel
from one drive to another or from a PC with the MCT-10 set-up software.

O Air Humidity
The adjustable frequency drive has been designed to meet the IEC/EN 60068-2-3 standard,
EN 50178 pkt. 9.4.2.2 at 122 °F (50°C).

O Aggressive Environments
An adjustable frequency drive contains a large number of mechanical and electronic components.
All are to some extent vulnerable to environmental effects.
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The adjustable frequency drive should not be installed in environments with airborne
l liquids, particles, or gases capable of affecting and damaging the electronic components.
. Failure to take the necessary protective measures increases the risk of stoppages,
thus reducing the life of the adjustable frequency drive.

Liquids can be carried through the air and condense in the adjustable frequency drive and may
cause corrosion of components and metal parts. Steam, oil, and salt water may cause corrosion of
components and metal parts. In such environments, use equipment with enclosure rating IP 55. As
an extra protection, coated printed circuit boards can be ordered as an option.

Airborne Particles such as dust may cause mechanical, electrical, or thermal failure in the adjustable
frequency drive. A typical indicator of excessive levels of airborne particles is dust particles
around the adjustable frequency drive fan. In very dusty environments, use equipment with
enclosure rating IP 55 or a cabinet for IP 00/IP 20/TYPE 1 equipment.

In environments with high temperatures and humidity, corrosive gases such as sulfur, nitrogen, and chlorine
compounds will cause chemical processes on the adjustable frequency drive components.

Such chemical reactions will rapidly affect and damage the electronic components. In

such environments, mount the equipment in a cabinet with fresh air ventilation, keeping

aggressive gases away from the adjustable frequency drive.

An extra protection in such areas is a coating of the printed circuit boards, which can be ordered as an option.

NOTE
Mounting adjustable frequency drives in aggressive environments increases the risk of
stoppages and considerably reduces the life of the drive.

Before installing the adjustable frequency drive, check the ambient air for liquids, particles, and gases.
This is done by observing existing installations in this environment. Typical indicators of harmful
airborne liquids are water or oil on metal parts, or corrosion of metal parts.

Excessive dust particle levels are often found on installation cabinets and existing electrical installations. One
indicator of aggressive airborne gases is blackening of copper rails and cable ends on existing installations.

O Vibration and Shock
The adjustable frequency drive has been IEC/EN 60068-2-6:  Vibration (sinusoidal) - 1970
tested according to a procedure based on IEC/EN 60068-2-64:  Vibration, broad-band
the shown standards: random

The adjustable frequency drive complies with
requirements that exist for units mounted on the
walls and floors of production premises, as well
as in panels bolted to walls or floors.

O Control Principle
An adjustable frequency drive rectifies AC voltage from line into DC voltage, after which this DC
voltage is converted into an AC current with a variable amplitude and frequency.

The motor is supplied with variable voltage / current and frequency, which enables infinitely variable speed
control of three-phased, standard AC motors and permanent magnet synchronous motors.
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O FC 300 Controls
The adjustable frequency drive is capable of controlling either the speed or the torque on the
motor shaft. Setting par. 1-00 determines the type of control.

Speed control:
There are two types of speed control:

e Speed open loop control which does not require any feedback (sensorless).
e Speed closed-loop control in the form of PID control that requires speed feedback to an input. Properly
optimized speed closed-loop control will have higher accuracy than speed open loop control.

Selects which input to use as speed PID feedback in par. 7-00.

Torque control (FC 302 only):

Torque control is part of the motor control and correct settings of motor parameters are
very important. The accuracy and settling time of the torque control are determined from
Flux w motor feedb (par. 1-01 Motor Control Principle).

e Flux sensorless offers superior performance in all four quadrants at motor frequencies above 10 Hz.
e Flux with encoder feedback offers superior performance in all four quadrants and at all motor speeds.

The "Flux w encoder feedb" mode requires that an encoder speed feedback signal is
present. Select which input to use in par. 1-02.

Speed / torque reference:
The reference to these controls can either be a single reference or the sum of various references including
relatively scaled references. The handling of references is explained in detail later in this section.
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O FC 301 vs. FC 302 Control Principle
FC 301 is a general-purpose adjustable frequency drive for variable speed applications. The
control principle is based on space Voltage Vector Control (VVCPlus),
FC 301 can handle asynchronous motors only.
The current sensing principle in FC 301 is based on sum current measurement in the DC link. The ground
fault protection on the motor side is solved by a de-saturation circuit in the IGBTs.

F 1
C 30 Load sharing +
89(+)
R+ Brake
IéL 91 m /’\ _ _ _ 83 Resistor
L2 92 MM o N R;
S - —LM N S I S y g
[‘W‘V‘o U 96
1393 ™M v 97
088(-) Rinr Inrush W 98
= F T Load sharing - M
T TT L De-saturation protection *H' -
= Drive
Control
= 1 J,_ J,_ J._ J»- Board
= A A d b

130BA192.11

FC 302 is a high-performance adjustable frequency drive for demanding applications. The

adjustable frequency drive can handle various kinds of motor control principles such as U/f

special motor mode, VVCplus or Flux Vector motor control.

FC 302 is able to handle Permanent Magnet Synchronous Motors (Brushless servo motors)

as well as normal squirrel cage asynchronous motors.

The current sensing principle in FC 302 actually senses the current in each motor phase. The advantage
of having a current transducer in each phase is to have full ground failure protection.

FC 302 Load sharing + :
89(+) LC Filter +
— (5A) R+ Brake
|61 91 ™M _ _ _ 83 Resistor
292 1 1L E3_E3_E3 S
o T A~~~ T : : : N 9 U %6
L3 93 MM ?
[ WA /’\ v 97
088(-) Rinr Inrush N w 98
T T 7T Load sharing - 4 b ,
T BH8 B
- { S S—
LC Filter -
jj’ 14-50 1 (5A)
1 130BA193.12
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O Control Structure in VVCplus
Control structure in VVCPIus open loop and closed-loop configurations:

P 4-13
Motor speed P 4-19
P 1-00 high limit [RPM] P 1-00 Max. output
Confi d P4-14 Confi d fred.
ontig. To € Motor speed ontig.mode +f max.
| high limit [Hz] : <
| High P3- | ggrfgroller
Ref. | — I\
. > — — Ramp -f max.
Low
. J
P4-11
P 4-19
Motor speed
Process
low limit [RPM] Max. output
freq.
- P4-12 P 7-0%
Motor speed - +f max.
_ low limit [Hz] N—
P 7-20 Process feedback Speed Motor
1 source PID controller]
P 7-22 Process feedback 4 N
2 source -f max.
P 7-00 Speed PID
130BA055.10 ack source

In the configuration shown in the illustration above, par. 1-01 Motor Control Principle is set to "VVCPplus
[1]" and par. 1-00 is set to "Speed open loop [0]". The resulting reference from the reference handling
system is received and fed through the ramp limitation and speed limitation before being sent to the motor
control. The output of the motor control is then limited by the maximum frequency limit.

If par. 1-00 is set to "Speed closed-loop [1]", the resulting reference will be passed from
the ramp limitation and speed limitation into a speed PID control. The Speed PID control
parameters are located in the par. group 7-0*. The resulting reference from the Speed PID
control is sent to the motor control limited by the frequency limit.

Select "Process [3]" in par. 1-00 to use the process PID control for closed-loop control of e.g. speed
or pressure in the controlled application. The Process PID parameters are located in par. group
7-2* and 7-3*. Process PID is not available in this software release.
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O Control Structure in Flux Sensorless
Control structure in Flux sensorless open loop and closed-loop configurations. (Only available in FC 302):

P 1-00
130BA0S53.11 Config. mode

P 4-13 Motor speed
high limit [RPM]

|
|
: P 4-19
| P 4-14 Motor speed Max. output
| high limit [Hz] freq.
| High P 3-%* P 7-0* +f max.
Ref. ~— + ~—
—p Ramp > Speed |—pf Motor ] —p
PID controller|
/ N\ _ / N\
Low -f max.
P 4-11 Motor speed
Process

PID low limit [RPM]

P 4-12 Motor speed
low limit [Hz]

P 7-20 Process feedback
1 source
P 7-22 Process feedback
2 source

In the shown configuration, par. 1-01 Motor Control Principle is set to "Flux sensorless [2]" and par.
1-00 is set to "Speed open loop [0]". The resulting reference from the reference handling system is fed
through the ramp and speed limitations as determined by the parameter settings indicated.

An estimated speed feedback is generated to the Speed PID to control the output frequency.
The Speed PID must be set with its P, I, and D parameters (par. group 7-0%*).

Select "Process [3]" in par. 1-00 to use the process PID control for closed-loop control of i.e. speed
or pressure in the controlled application. The Process PID parameters are found in par. group
7-2*% and 7-3*. Process PID is not available in this software release.
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O Control Structure in Flux with Motor Feedback
Control structure in Flux with motor feedback configuration (only available in FC 302):

130BA054.11

P 1-00 P 1-00
Config. mode Config. mode
! Torque :
I
| P 4-13 Motor speed |
| high limit [RPM] | P 4-19
| P 4-14 Motor speed | Max. output
| high limit [Hz] | freq.
P 7-2% | High P 3-%* P 7-0%* I +f max.
Ref. + Process R * | Mot
- amp Speed _‘IA._> otor
PID —> > pﬁ) controller_> —
— 4 N _ 7 N
Low -f max.

P 4-11 Motor speed
low limit [RPM] P 7-00
P 7-20 Process feedback PID source
1 source P 4-1_2 _Motor speed
P 7-22 Process feedback low limit [Hz]
2 source

In the shown configuration, par. 1-01 Motor Control Principle is set to "Flux w encoder feedb
[3]" and par. 1-00 is set to "Speed closed loop [1]".

The motor control in this configuration relies on a feedback signal from an encoder mounted
directly on the motor (set in par. 1-02 Motor Shaft Encoder Source).

Select "Speed closed-loop [1]" in par. 1-00 to use the resulting reference as an input for the Speed
PID control. The Speed PID control parameters are located in par. group 7-0%*.

Select "Torque [2]" in par. 1-00 to use the resulting reference directly as a torque reference. Torque control
can only be selected in the Flux with motor feedback (par. 1-01 Motor Control Principle) configuration. When
this mode has been selected, the reference will use the Nm unit. It requires no torque feedback, since the
torque is calculated on the basis of the current measurement of the adjustable frequency drive. All parameters
are selected automatically on the basis of the set motor parameters in connection with torque control.

Select "Process [3]" in par. 1-00 to use the process PID control for closed-loop control of
e.g. speed or a process variable in the controlled application.
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O Local (Hand on) and Remote (Auto on) Control
The adjustable frequency drive can be operated manually via the local control panel (LCP)
or remotely via analog and digital inputs and serial bus.
If allowed in par. 0-40, 0-41, 0-42, and 0-43, it is possible to start and stop the adjustable
frequency drive via the LCP using the [Off] and [Hand] keys. Alarms can be reset via the [RESET]
key. After pressing [Hand on] key, the adjustable frequency drive goes into Hand mode and
follows the Local reference that can be set using arrow key on the LCP.

After pressing the [Auto on] key, the adjustable
frequency drive goes into Auto mode and follows
the Remote reference. In this mode, it is possible
to control the adjustable frequency drive via the
digital inputs and various serial interfaces (RS-485,
USB, or an optional serial communication bus). See
more about starting, stopping, changing ramps and
parameter set-ups, etc. in par. group 5-1* (digital

130BP046.10

inputs) or par. group 8-5* (serial communication).

Auto

reference
Auto

Hand Reference
Hand

reference

Par. 3-13 Reference Site can be chosen to always
select either Local (Hand) [2] or Remote (Auto)
[1] reference regardless of whether the adjustable
frequency drive is in Auto mode or Hand mode.

130BA039.10

(Hand on) and Remote (Auto on) Control

Hand Off Reference Site Active Reference
Auto Par. 3-13

LCP Keys

Hand Linked to Hand / Auto Local

Hand -> Off Linked to Hand / Auto Local

Auto Linked to Hand / Auto Remote

Auto -> Off Linked to Hand / Auto Remote

All keys Local Local

All keys Remote Remote

The table shows under which conditions either the Local reference or the Remote reference is active.
One of them is always active, but both cannot be active at the same time.

Par. 1-00 Configuration Mode determines what kind of application control principle (i.e. Speed, Torque or
Process Control) is used when the Remote reference is active (see table above for the conditions).

Par. 1-05 Local Mode Configuration determines the kind of application control principle
that is used when the Local reference is made active.

26
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Reference handling

The reference handling system for calculating the Remote reference is shown in the illustration below.

P 3-18
Relative scaling ref.

No function
Analog ref.

Pulse ref.

Local bus ref.

Relative scaling ref.

DigiPot
P 3-14
Preset relative ref.
+100%

+200%

Input command
1 preset ref. bit O, bit 1, bit 2
|
|

N

w

Preset ref.
+£100%

P 3-10
Preset ref.

S P

P 3-00
Ref./feedback range

Input command:
Freeze ref. |

o))

Input command:
Catch up/ slow down

-max ref./
+max ref.

N

[o4]

P 3-15
Ref.resource 1

No function

Analog ref.

N

Local bus ref.——

Pulse ref.

DigiPot

P 3-16
Ref. resource 2

No function

Analog ref. y 500%

Y
Pulse ref. E)
Local bus ref.—— A A4200%N\
DigiPot

P 3-17
Ref. resource 3

\ 4

No function v

]

Analog ref.
Pulse ref.

Local bus ref.

DigiPot

Bus ref.

\100% ~

A100%\

@)—Xr Yoo
I

External ref. in %

Relative

|
|
|
|
|
|
|
|
Catch up, PR
slow down| <K

max ref.

I %
Catchup Slowdown
value

7 E N
min ref.

+100%
Freeze ref]
&

130BA048.13

P 1-00
Configuration mode

Speed open/
closed loop

Scale to
—RPM or [
Hz

Torque

Remote

_ |Scale to ref.
Nm >

Process
closed loop

Scale to
process [
unit

increase/
decrease

ref.
T

[
Input command:

Speed up/ speed down

Ref. in %

A

4
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The Remote reference is calculated once every scan interval and initially consists of two parts:

1. X (the external reference) : A sum of up to four externally selected references, comprising any
combination (determined by the setting of par. 3-15, 3-16 and 3-17) of a fixed preset reference (par.
3-10), variable analog references, variable digital pulse references, and various serial bus references
in whatever unit the adjustable frequency drive is controlled ([Hz], [RPM], [Nm] etc.).

2. Y- (the relative reference): A sum of one fixed preset reference (par. 3-14) and
one variable analog reference (par. 3-18) in [%].

The two parts are combined in the following calculation: Auto reference = X + X * Y / 100%. The
Catch up / slow-down function and the Freeze reference function can both be activated by digital
inputs on the adjustable frequency drive. They are described in par. group 5-1%.

The scaling of analog references is described in par. groups 6-1* and 6-2*, and the scaling

of digital pulse references is described in par. group 5-5%*.

Reference limits and ranges are set in par. group 3-0%*.

References and feedback can be scaled in physical units (i.e. RPM, Hz, °C) or simply in % relating
to the values of par. 3-02 Minimum Reference and par. 3-03 Maximum Reference.

In this case, all analog and pulse inputs are scaled according to the following rules:

e When par. 3-00 Reference Range is [0] Min - Max, 0% reference equals 0 [unit], where unit
can be any unit e.g. rpm, m/s, bar etc., 100% reference equals the Max (abs (par. 3-03
Maximum Reference), abs (par. 3-02 Minimum Reference)).

e When par. 3-00 Reference Range: [1] -Max - +Max, 0% reference equals 0 [unit], -100%
reference equals -Max Reference, 100% reference equals Max Reference.

Bus references are scaled according to the following rules:

e When par. 3-00 Reference Range is [0] Min - Max. To obtain max resolution on the bus reference, the
scaling on the bus is: 0% reference equals Min Reference, 100% reference equals Max reference.

e When par. 3-00 Reference Range: [1] -Max - +Max, -100% reference equals -Max
Reference, 100% reference equals Max Reference.

Par. 3-00 Reference Range, 3-02 Minimum Reference and 3-03 Maximum Reference together define the
allowed range of the sum of all references. The sum of all references is clamped when necessary. The relation
between the resulting reference (after clamping) and the sum of all references is shown below.

P 3-00 Reference Range= [0] Min to Max
Resulting reference P 3-00 Reference Range= [1] -Max to +Max
Resulting reference
P 3-03 A
Forward
P 3-03
P 3-02
jy
/ / Sum of all
—P 3-02 7 references »
Sum of all
Reverse references
-P 3-03
130BA184.10 —P 3-03
130BA185.10
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The value of par. 3-02 Minimum Reference
can not be set to less than 0, unless par. 1-00
Configuration Mode is set to [3] Process. In
this case, the subsequent relations between the

resulting reference (after clamping) and the sum

of all references are as shown to the right.

P 3-01 Reference Range= [0] Min to Max

Resulting reference

P 3-03 %//

)i,

P 3-02 %///////////////%

Sum of all
references

130BA186.10

References and feedback are scaled from analog and pulse inputs in the same way. The only difference
is that a reference above or below the specified minimum and maximum "endpoints" (P1 and P2 in
the graph below) are clamped whereas a feedback above or below is not.

High reference/feedback
value

Terminal X low
| |

1500

A

Resource output

[RPM] A

P2

Resource
input

1 1
-10 -6

130BA181.10

—600

—1500 +

—t—>
8 10 [VI
Terminal X
high

- Low reference/feedback value

High reference/feedback
value

Resource output

rrem] A ’

1500

P2

Resource
Tlerminall X low A Ilnpult
T T T —
-10 -6 8 10 [Vl
Terminal X
high
P1
—600 - Low reference/feedback value
4
/7
4
4
’ —1500

130BA182.10

The endpoints P1 and P2 are defined by the following parameters, depending on
which analog or pulse input is used
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Analog 53 Analog 53 Analog 54 Analog 54 Pulse Input | Pulse Input
S201=0FF S201=0N S5202=0FF S202=0N 29 33

P1 = (Minimum input value, Minimum reference value)

Minimum reference value Par. 6-14 Par. 6-14 Par. 6-24 Par. 6-24 Par. 5-52 Par. 5-57

Minimum input value Par. 6-10 Par. 6-12 Par. 6-20 Par. 6-22 Par. 5-50 Par. 5-55
[V] [MA] [V] [MA] [Hz] [Hz]

P2 = (Maximum input value, Maximum reference value)

Maximum reference value Par. 6-15 Par. 6-15 Par. 6-25 Par. 6-25 Par. 5-53 Par. 5-58

Maximum input value Par. 6-11 Par. 6-13 Par. 6-21 Par. 6-23 Par. 5-51 Par. 5-56
V] [mA] [V] [mA] [Hz] [Hz]

In some cases, the reference (in rare cases also the feedback) should have a Dead Band around zero
(i.e. to make sure the machine is stopped when the reference is "near zero"). To make the dead band
active and to set the amount of dead band, the following settings must be done:

e Either Minimum Reference Value (see table above for relevant parameter) or Maximum Reference Value
must be zero. In other words; Either P1 or P2 must be on the X-axis in the graph below.
e And both points defining the scaling graph are in the same quadrant.

The size of the Dead Band is defined by either P1 or P2 as shown in the graph below.

Quadrant 2 Resource OUtDUt Quadrant 1 Quadrant 2 Resource output Quadrant 1
[RPM] A [RPM] A
’
/ \
High reference/feedback 1500 P2 \ 15001
value
Low reference/feedback
T value
Resource p2 Resource

Low reference/feedback § High reference/feedback i

yalue | oM |mpu|t Va?”el | ° ! |mpu|t

T f T T i T T

-10 -6 -1 1 6 10 VI -10 -6 -1 1 6 10 VI
Terminal X Terminal X Terminal X Terminal X
low high low high
A
\
—-1500 4~ \
4 \
, A

Quadrant 3 Quadrant 4 Quadrant 3 Quadrant 4
130BA179.10 130BA180.10

Thus a reference endpoint of P1 = (0 V, 0 RPM) will not result in any dead band.
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Case 1: Positive Reference with Dead band, Digital input to trigger reverse
This Use Case shows how Reference input with limits inside Min - Max limits clamps.

130BA187.10

General Reference
parameters:

Reference Range: Min to Max
Minimum Reference: 0 RPM (0.0%)

Maximum Reference: 500 RPM (100.0%)

Ext. Reference

Absolute

0 RPM 1V
500 RPM 10V

Analog input 53
Low reference O RPM
High reference 500 RPM
Low voltage 1V

High voltage 10V

Limited to: -200%- +200%
(-1000 RPM- +1000 RPM)

Ext. refere’nce
_’®_’ Range:
0.0% (0 RPM)
100.0% (500 RPM)

Ext. resource 1

Range:
0.0% (0 RPM)
100.0% (500 RPM)

Reference is scaled
according to min

max reference giving a

speed!!!

RPM
500 +

Digital input

s

Digital input 18
Low No reverse
High Reverse

Limits Speed Setpoint
according to min max speed!!!

Reference
algorithm

y

General Motor
parameters:
Motor Speed Direction: Both directions
Motor Speed Low Limit: 0 RPM

Motor Speed High Limit: 200 RPM

Limited to:

0%- +100%

(0 RPM- +500 RPM)

Reference
Range:
0.0% (0 RPM)

100.0% (500 RPM)

°4

Scale to

speed |

Speed
setpoint
Range:
-500 RPM
+500 RPM

Dead band

1 10

RPM
500 +

-500 T

Motor PID
v

™

Motor
control

.

Range:
-200 RPM
+200 RPM

Motor

>
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Use Case 2: Positive Reference with Dead band, Digital input to trigger reverse. Clamping rules.
This Use Case shows how Reference input with limits outside -Max - +Max limits clamps to

the inputs low and high limits before addition to External reference. And how the External

reference is clamped to -Max - +Max by the Reference algorithm.

130BA188.10

General Reference
parameters:

Reference Range: -Max to +Max
Minimum Reference: Don't care

Limited to: -200%- +200%
(-1000 RPM- +1000 RPM)

General Motor

parameters:

Motor Speed Direction: Both directions
Motor Speed Low Limit: 0 RPM

Maximum Reference: 500 RPM (100.0%)

Motor Speed High Limit: 200 RPM

Analog input 53 v
Low reference 0 RPM _’@_’EXt' reference ! Refer_ence Limited to:
High reference 500 RPM Range: algorithm -100%- +100%
Low voltage 1V 0.0% (0 RPM) (-500 RPM- +500 RPM)
Ext. Reference High voltage 10V 150.0% (750 RPM)
Absolute
0 RPM 1V ™ A 4
Ext. resource 1
750 RPM 10V Reference 4
R :
ange et . led Range:
0.0% (0 RPM) eference is scale
150.0% (750 RPM) according to min max 0.0% (0 RPM)
reference giving a 100.0% (500 RPM)
speed!!!
Dead band
RPM
750 + A 4
Scale to RPM
speed ¥ 500
JE— \
1 10
JE— Vv
A 1 10
Speed
setpoint
Range: -500 +
Digital input 18 -500 RPM
Digital input U pf Low No reverse +500 RPM
High Reverse
Limits Speed Setpoint
according to min max speed!!!
Motor PID‘
Range:
Motor
™4 control [P/ -200 RPM | —» Motor
+200 RPM
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Use Case 3: Negative to positive reference with dead band, Sign deter-
mines the direction, -Max - +Max

130BA189.10 General Reference General Motor
parameters: parameters:
Reference Range: -Max to +Max Motor Speed Direction: Both directions

Minimum Reference: Don't care

Maximum Reference: 1000 RPM (100.0%)

Motor Speed Low Limit: O RPM
Motor Speed High Limit: 1500 RPM

Dead band
-1V to 1V

Analog input 53
Low reference O RPM #CB—PEXt' reference L p Refer_ence
High reference +500 RPM \“ Range: algorithm
Low voltage 1V -100.0% (-1000 RPM)

Ext. Reference High voltage 10V +100.0% (+1000 RPM))

Absolute 1N RPM 4

-500 RPM -10V 500 -+ v

Ext. resource 1

+500 RPM 10V Reference

Limited to:
-200%- +200%

(-2000 RPM-

Range:
-50.0% (-500 RPM) -10 -1
+50.0% (+500 RPM) '

Range:
-100,0% (-1000 RPM)

[
=
(=]

+2000 RPM) +100,0% (+1000 RPM)
-500 1 -
Limited to: \ 4
-100%- +100% Scale to
(-1000 RPM- RPM
+1000 RPM)
Analog input 54
Low reference -500 RPM
High reference +500 RPM v
E Ref Low voltage -10V RPM
xt. Reference High voltage +10V 500 1 Reference is scaled Speed
Absolute according to min max setpoint
H— reference!!! R
- RPM -10V ange:
500 0 Ext. resource 1
+500 RPM 10V X Y -1000 RPM
Range: 10 10 +1000 RPM
-50.0% (-500 RPM)
+50.0% (+500 RPM) Limits Speed to min max
_so0d motor speed.!!!
No Dead Motor PID
band A 4

\ Motor —» Motor

control
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The table shows the control configurations where the Speed Control is active. To see where the
Speed Control is active, please refer to the section about the Control Structure.

Par. 1-00 Par. 1-01 Motor Control Principle

Configuration u/f VVCplus Flux sensorless Flux w motor feedb
Mode

[0] Speed open Not Active Not Active ACTIVE N.A.

loop

[1] Speed N.A. ACTIVE N.A. ACTIVE
closed-loop

[2] Torque N.A. N.A. N.A. Not Active

[3] Process N.A. Not Active ACTIVE ACTIVE

open-loop

Note: "N.A." means that the specific mode is not available at all. "Not Active" means that the
specific mode is available but the Speed Control is not active in that mode.

Note: The Speed Control PID will work under the default parameter setting, but tuning the parameters
is highly recommended to optimize the motor control performance. The two Flux motor control
principles are specially dependent on proper tuning to yield their full potential.

The following parameters are relevant for the Speed Control:

Parameter

Description of function

Speed PID Feedback
Resource Par. 7-00

Select from which resource (i.e. analog or pulse input) the Speed PID
should get its feedback

Speed PID Proportional

The higher the value, the quicker the control. However, too high a value

Gain Par. 7-02 may lead to oscillations.
Speed PID Integral Time Eliminates steady state speed error. Lower value means quick reaction.
Par. 7-03 However, too low a value may lead to oscillations.

Speed PID Differentiation
Time Par. 7-04

Provides a gain proportional to the rate of change of the feedback. A
setting of zero disables the differentiator.

Speed PID Diff. Gain Limit
Par. 7-05

If there are quick changes in reference or feedback in a given application
- which means that the error changes swiftly - the differentiator may
soon become too dominant. This is because it reacts to changes in the
error. The quicker the error changes, the stronger the differentiator gain
is. The differentiator gain can thus be limited to allow setting of the
reasonable differentiation time for slow changes and a suitably quick
gain for quick changes.

Speed PID Lowpass Filter
Time Par. 7-06

A low-pass filter that dampens oscillations on the feedback signal and
improves steady state performance. However, too large a filter time will
deteriorate the dynamic performance of the Speed PID control.
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Below is given an example of how to program the Speed Control:

L1

In this case, the Speed PID Control is used to L2

maintain a constant motor speed regardless of ';f__ I -

the changing load on the motor. PE r —_— - —
The required motor speed is set via a

potentiometer connected to terminal 53. The
speed range is 0 - 1500, corresponding to 0
- 10V over the potentiometer.

Starting and stopping is controlled by a switch
connected to terminal 18.

The Speed PID monitors the actual RPM of

the motor by using a 24V (HTL) incremental
encoder as feedback. The feedback sensor

is an encoder (1024 pulses per revolution)

connected to terminals 32 and 33.

130BA174.10
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In the parameter list below, it is assumed that all other parameters and switches remain at their default setting.

The following must be programmed in the order shown - see explanation of set-
tings in the section "How to Program."

Function [ Par. no. [ Setting

1) Make sure the motor runs properly. Do the following:

Set the motor parameters using nameplate 1-2% As specified by motor nameplate
data

Have the VLT make an Automatic Motor 1-29 [1] Enable complete AMA
Adaptation

2) Check that the motor is running and the encoder is attached properly. Do the following:

Press the "Hand On" LCP key. Check that the Set a positive reference.

motor is running and note in which direction
it is turning (henceforth referred to as the

"positive direction").
Go to par. 16-20. Turn the motor slowly in the | 16-20 N.A. (read-only parameter) Note: An increasing

positive direction. It must be turned so slowly value overflows at 65535 and starts again at 0.
(only a few RPM) that it can be determined if the
value in par. 16-20 is increasing or decreasing.

If par. 16-20 is decreasing, then change the 5-71 [1] Counter clockwise (if par. 16-20 is
encoder direction in par. 5-71. decreasing)
3) Make sure the drive limits are set to safe values
Set acceptable limits for the references. 3-02 0 RPM (default)
3-03 1500 RPM (default)
Check that the ramp settings are within drive 3-41 3 sec. (default)
capabilities and allowed application operating 3-42 3 sec. (default)
specifications.
Set acceptable limits for the motor speed and 4-11 0 RPM (default)
frequency. 4-13 1500 RPM (default)
4-19 60 Hz (default 132 Hz)
4) Configure the Speed Control and select the Motor Control principle
Activation of Speed Control 1-00 [1] Speed closed-loop
Selection of Motor Control Principle 1-01 [3] Flux w motor feedb
5) Configure and scale the reference to the Speed Control
Set up Analog Input 53 as a reference resource | 3-15 Not necessary (default)
Scale Analog Input 53 0 RPM (0 V) to 1500 6-1% Not necessary (default)
RPM (10V)
6) Configure the 24V HTL encoder signal as feedback for the Motor Control and the Speed Control
Set up digital input 32 and 33 as encoder inputs | 5-14 [0] No operation (default)
5-15
Choose terminal 32/33 as motor feedback 1-02 Not necessary (default)
Choose terminal 32/33 as Speed PID feedback | 7-00 Not necessary (default)
7) Tune the Speed Control PID parameters
Use the tuning guidelines when relevant or 7-0%* See the guidelines below
tune manually
8) Finished!
Save the parameter settings to the LCP for 0-50 [1] All to LCP

safekeeping

The following tuning guidelines are relevant when using one of the Flux motor control principles in
applications where the load is mainly inertial (with a low amount of friction).

The value of par. 7-02 Speed PID Proportional Gain is dependent on the combined inertia of the motor
and load, and the selected bandwidth can be calculated using the following formula:

Total incrtia [ls',g7712] x Par.1 — 25

Par.7—02 =
ar.7=0 Par. 1 — 20 2 9550

xBandwidth [rad/s]
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Note: Par. 1-20 is the motor power in [kW] (i.e. enter "4’ kW instead of ‘4000’ W in the formula). A practical
value for the Bandwidth is 20 rad/s. Check the result of the par. 7-02 calculation against the following
formula (not required if you are using a high resolution feedback such as a SinCos or Resolver feedback):

o 0.01 2 4 2 Encoder Resolution x par. 7 —
Par.7-02 MAXTMUM =

06 aMaxTorqueRipple %]

ES

A good start value for par. 7-06 Speed PID Lowpass Filter Time is 5 ms (lower encoder resolution calls for a
higher filter value). Typically a MaxTorqueRipple of 3 % is acceptable. For incremental encoders, the Encoder 4
Resolution is found in either par. 5-70 (24V HTL on standard drive) or par. 17-11 (5V TTL on MCB102 Option).

Generally the practical maximum limit of par. 7-02 is determined by the encoder resolution and the feedback l
filter time but other factors in the application might limit par. 7-02 Speed PIDProportional Gain to a lower value.

To minimize overshoot, par. 7-03 Speed PIDIntegral Time could be set to ap-
prox. 2.5 s (varies with the application).

Par. 7-04 Speed PID Differentiation Time should be set to 0 until everything else is tuned. If necessary,
finish the tuning by experimenting with small increments of this setting.

O Process PID Control
The Process PID Control can be used to control application parameters that can be measured by a sensor (i.e.
pressure, temperature, flow) and affected by the connected motor through a pump, fan or otherwise.

The table shows the control configurations where Process Control is possible. When a Flux Vector
motor control principle is used, take care also to tune the Speed Control PID parameters. Refer to
the section about the Control Structure to see where the Speed Control is active.

Par. 1-00 Par. 1-01 Motor Control Principle

Configuration u/f VVCplus Flux sensorless Flux w motor feedb
Mode

[3] Process N.A. Process Process & Speed Process & Speed

Note: The Process Control PID will work under the default parameter setting, but tuning the
parameters is highly recommended to optimize the application control performance. The two
Flux motor control principles are specially dependent on proper Speed Control PID tuning (prior
to tuning the Process Control PID) to yield their full potential.

Process PID

P 7-38
Feed forward \100% /

0% N
0%
PID [speed] Scale to To motor
> — | speed [~ control

/=100%N

Ref. +
Handling

Feedback:
Handiing [ % Tunit]

|
|
\100% |
|
J AT002 !
P 7-30 100%
normal/inverse Motor speed
130BA178.10 direction

Process PID Control diagram
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The following parameters are relevant for Process Control

Parameter Description of function
Process CL Feedback 1 Resource Par. | Select from which resource (i.e. analog or pulse input) the Process PID
7-20 should get its feedback

Process CL Feedback 2 Resource Par.
7-22

Optional: Determine if (and from where) the Process PID should get an
additional feedback signal. If an additional feedback source is selected,
the two feedback signals will be added together before being used in the
Process PID Control.

Process PID Normal/inverse Control
Par. 7-30

Under [0] Normal operation, the process control will respond with an
increase of the motor speed if the feedback is getting lower than the
reference. In the same situation, but under [1] Inverse operation, the
process control will respond with a decreasing motor speed instead.

Process PID Anti Windup Par. 7-31

The anti-windup function ensures that when either a frequency limit or a
torque limit is reached, the integrator will be set to a gain that corresponds
to the actual frequency. This avoids integrating on an error that cannot in
any case be compensated for by means of a speed change. This function
can be disabled by selecting [0] "Off".

Process PID Controller Start Value
Par. 7-32

In some applications, optimum setting of the process regulator will mean
that it takes an excessive time for the desired process value to be reached.
In such applications, it might be an advantage to fix a motor frequency

to which the adjustable frequency drive is to bring the motor before the
process regulator is activated. This is done by programming a Process PID
Start Value (frequency) in this parameter.

Process PID Proportional Gain Par.
7-33

The higher the value, the quicker the control. However, too large a value
may lead to oscillations.

Process PID Integral Time Par. 7-34

Eliminates steady state speed error. Lower value means quick reaction.
However, too small a value may lead to oscillations.

Process PID Differentiation Time Par.
7-35

Provides a gain proportional to the rate of change of the feedback. A setting
of zero disables the differentiator.

Process PID Differentiator Gain Limit
Par. 7-36

If there are quick changes in reference or feedback in a given application -
which means that the error changes swiftly - the differentiator may soon
become too dominant. This is because it reacts to changes in the error.
The quicker the error changes, the stronger the differentiator gain is. The
differentiator gain can thus be limited to allow setting of the reasonable
differentiation time for slow changes.

Process PID Feed Forward Factor Par.
7-38

In applications where there is a good (and approximately linear) correlation
between the process reference and the motor speed necessary for obtaining
that reference, the Feed Forward Factor can be used to achieve better
dynamic performance of the Process PID Control.

Par. 5-54 (Pulse Filter Time Constant
#29), Par. 5-59 (Pulse Filter Time
Constant #33), Par. 6-16 (Terminal
53 Filter Time Constant), Par. 6-26
(Terminal 54 Filter Time Constant)

If there are oscillations in the current/voltage feedback signal, these can be
damped by means of a low-pass filter. This time constant represents the
frequency limit of the ripples occurring on the feedback signal. Example:

If the low-pass filter has been set to 0.1s, the limit frequency will be 10
RAD/sec. (the reciprocal of 0.1 s), corresponding to (10/(2 x n)) = 1.6

Hz. This will mean that all currents/voltages that vary by more than 1.6
oscillations per second will be removed by the filter. In other words, control
will only be carried out on a feedback signal that varies by a frequency of
less than 1.6 Hz. In other words, the low-pass filter improves steady state
performance but selecting too large a filter time will deteriorate the dynamic
performance of the Process PID Control.
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The following is an example of Process PID Control used in a ventilation system:

175ZA450.10
________
Cold air > %‘%] E_I_:’\_ﬁ
| 100kW |
| Heat— |
| generating |
lprocess__ | |
=
| —
W on ° L,I:‘ Temperature
i transmitter
e
HE
ol ©
& o
- Q
L1
In a ventilation system, the temperature is to L2
be settable from 23 - 95°F (- 5 - 35°C) with a o I I
potentiometer of 0-10 Volt. The set temperature PE— 1 —_— - —
must be kept constant, for which purpose the ”[] H !
Process Control is to be used. -,l—f— |
= -
The control is of the inverse type, which means that 9192 93 ‘&g 57 ol
when the temperature increases, the ventilation L1L2L3PE 18 of
speed is increased as well, so as to generate more air. 4 35
When the temperature drops, the speed is reduced. + 55 o
The transmitter used is a temperature sensor with 54 o
a working range of 14 -104°F (-10-40°C), 4-20 S Teme. e
mA. Min. / Max. speed 300 / 1500 RPM.
NOTE o
The example shows a two-wire transmitter. g
3

1. Start/Stop via switch connected to terminal 18.
. Temperature reference via potentiometer (23 - 95°F (-5 - 35°C), 0-10 VDC) connected to terminal 53.
3. Temperature feedback via transmitter (14 -104°F (-10-40°C), 4-20 mA) connected to
terminal 54. Switch S202 set to ON (current input).
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Function [ Par. no. | Setting

1) Make sure the motor runs properly. Do the following:

Set the motor parameters using nameplate 1-2% As specified by motor nameplate
data

Have the adjustable frequency drive make an 1-29 [1] Enable complete AMA

Automatic Motor Adaptation

2) Check that the motor is running in the right direction.

Press the "Hand On" LCP key. Check that the Set a positive reference.
motor is running and note in which direction
it is turning.

If the motor was turning in the wrong direction,
remove the motor plug and switch two of the
motor phases.

3) Make sure the adjustable frequency drive limits are set to safe values

Check that the ramp settings are within 3-41 3 sec. (default)
capabilities of the adjustable frequency 3-42 3 sec. (default)
drive and allowed application operating
specifications.

Prohibit the motor from reversing if necessary | 4-10 [0] Clockwise
Set acceptable limits for the motor speed and 4-11 300 RPM
frequency 4-13 1500 RPM (default)
4-19 60 Hz (default 132 Hz)
4) Configure the reference to the Process Control
Allow for an "asymmetrical" reference range by | 3-00 [0] Min - Max
selecting the "Min - Max" Reference Range
Select the appropriate reference unit 3-01 [13] °C
Set acceptable limits for the sum of all 3-02 -5 °C
references 3-03 35 °C
Set up Analog Input 53 as a reference resource | 3-15 Not necessary (default)
5) Scale the analog inputs used for reference and feedback
Scale the Analog Input 1 (terminal 53) that 6-10 0 VvDC
is used for the temperature reference via 6-11 10 vDC
potentiometer (23 - 95°F/ -5 - 35°C, 0-10 6-14 -5 °C
VDQ). 6-15 35 °C
Scale the Analog Input 2 (terminal 54) that 6-22 4 mA
is used for the temperature feedback via 6-23 20 mA
transmitter (14-104°F/ -10 - 40°C, 4-20 mA) 6-24 -10 °C
6-25 40 °C
6-26 0.001 s. (default)

6) Configure the feedback to the Process Control

Set up Analog Input 54 as a feedback resource | 7-20 [2] Analog input 54

7) Tune the Process Control PID parameters

Select inverse control. 7-30 [1] Inverse

Use the tuning guidelines when relevant or 7-3% See the guidelines below
tune manually

8) Finished!

Save the parameter settings to the LCP for 0-50 [1] All to LCP

safekeeping
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Optimization of the process regulator

Danfitt

The basic settings have now been made; all that needs to be done is to optimize the proportional
gain, the integration time, and the differentiation time (par. 7-33, 7-34, 7-35). In most

processes, this can be done by following the guidelines given below.

1. Start the motor

Set par. 7-33 (Proportional Gain) to 0.3 and increase it until the feedback signal again
begins to vary continuously. Then reduce the value until the feedback signal has

stabilized. Now lower the proportional gain by 40-60%.

3. Set par. 7-34 (Integral Time) to 20 sec. and reduce the value until the feedback signal
again begins to vary continuously. Increase the integration time until the feedback

signal stabilizes, followed by an increase of 15-50%.

4. Only use par. 7-35 for very fast-acting systems (differentiation time). The typical value is four times
the set integral time. The differentiator should only be used when the setting of the proportional
gain and the integral time has been fully optimized. Make sure that oscillations in the feedback

signal are sufficiently damped by the low-pass filter on the feedback signal.

NOTE

If necessary, start/stop can be activated a number of times in order to provoke

a variation of the feedback signal.

O Ziegler Nichols Tuning Method

In order to tune the PID controls of the adjustable frequency drive, several tuning methods
can be used. One approach is to use a technique which was developed in the 1950s but which
has stood the test of time and is still used today. This method is known as the Ziegler Nichols

tuning method and it can be considered "quick and dirty."

NOTE

The method described must not be used on applications that could be damaged by the

oscillations created by marginally stable control settings.

The criteria for adjusting the parameters are based
on evaluating the system at the limit of stability
rather than on taking a step response. We increase

y(t)

the proportional gain until we observe continuous
oscillations (as measured on the feedback), that is,
until the system becomes marginally stable. The
corresponding gain (called the ultimate gain) and
the period of oscillation (also called the ultimate

\/

130BA183.10

period) are determined as shown in Figure 1.

Figure 1: Marginally stable system

P, should be measured when the amplitude of oscillation is quite small. Then we "back

off" from this gain again, as shown in Table 1.
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Type of Control

Proportional Gain

Integral Time

Differentiation Time

PI-control 0.45 * Ky 0.833 * p, -
PID tight control 0.6 * Ky 0.5 * P, 0.125 * p,
PID some overshoot 0.33 * Ky 0.5 * P, 0.33 * P,

Table 1: Ziegler Nichols tuning for regulator, based on a stability boundary.

Experience has shown that the control setting according to the Ziegler Nichols rule provides
a good closed-loop response for many systems. The process operator can perform final
tuning of the control iteratively to yield satisfactory control.

Step-by-step:

Step 1: Select only Proportional Control, meaning that the Integral time is selected to the
maximum value, while the differentiation time is selected to zero.

Step 2: Increase the value of the proportional gain until the point of instability is reached
(sustained oscillations) and the critical value of gain, Ky, is reached.

Step 3: Measure the period of oscillation to obtain the critical time constant, Py.
Step 4: Use the table above to calculate the necessary PID control parameters.

O Internal Current Control
The adjustable frequency drive features an integral current limit control which is activated when the motor
current, and thus the torque, is higher than the torque limits set in par. 4-16 and 4-17.
When the adjustable frequency drive is at the current limit during motor operation or regenerative
operation, the adjustable frequency drive will try to get below the preset torque limits as
quickly as possible without losing control of the motor.

NOTE

While the current control is active, the adjustable frequency drive can only be stopped by means
of a digital terminal if set to Coast inverse [2] or Coast and reset inv. [3]. Any signal on terminals
18 to 33 will not be active until the adjustable frequency drive is no longer near the current limit.

O Parameter Download
Parameter download is possible via the following:

e PC Software MCT 10 tool - see how in FC 300 PC Software Operating Instructions.

* Fieldbus options - see how in FC 300 Profibus Operating Instructions or FC 300
DeviceNet Operating Instructions.

e LCP upload and download as described in par. group 0-5x.
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O General Aspects of EMC Emissions
Electrical interference is usually conducted at frequencies in the range 150 kHz to 30 MHz.
Airborne interference from the drive system in the range 30 MHz to 1 GHz is generated
from the inverter, the motor cable, and the motor.
As shown in the illustration below, capacitive currents in the motor cable coupled with a high
dV/dt from the motor voltage generate leakage currents.
The use of a shielded motor cable increases the leakage current (see illustration below) because shielded
cables have higher capacitance to ground than non-shielded cables. If the leakage current is not filtered,
it will cause greater interference on the mains in the radio frequency range below approx. 5 MHz. Since
the leakage current (I1) is carried back to the unit through the shield (I 3), there will in principle only be a
small electromagnetic field (I4) from the shielded motor cable according to the below figure.

The shield reduces the radiated interference but increases the low-frequency interference on the
mains. The motor cable shield must be connected to the adjustable frequency drive enclosure
as well as on the motor enclosure. This is best done by using integrated shield clamps so as to
avoid twisted shield ends (pigtails). These increase the shield impedance at higher frequencies,
which reduces the shield effect and increases the leakage current (14).

If a shielded cable is used for Profibus, standard bus, relay, control cable, signal interface, and
brake, the shield must be mounted on the enclosure at both ends. In some situations, however,
it will be necessary to break the shield to avoid current loops.

| LINE |FREQUENCY| MOTOR CABLE SCREENED | MOTOR |
\ ICONVERTER \ \
4@_|Z: L1 CSH U — 7 ’ CHS
D L2 v %g‘% !
z L3 W L 1
|
zse PE PE| <l 14105 Earth wire
Ll s JlL Screen bt
TCS \ \ %\CS CST =
Earth Plane B

If the shield is to be placed on a mounting plate for the adjustable frequency drive, the

mounting plate must be made of metal, because the shield currents must be conveyed back

to the unit. Moreover, ensure good electrical contact from the mounting plate through the

mounting screws to the adjustable frequency drive chassis.

With respect to installation, it is generally less complicated to use non-shielded cables than shielded ones.

NOTE
When non-shielded cables are used, some emission requirements are not complied
with, although the immunity requirements are observed.

In order to reduce the interference level from the entire system (unit + installation), make motor and brake

cables as short as possible. Avoid placing cables with a sensitive signal level alongside motor and brake
cables. Radio interference higher than 50 MHz (airborne) is especially generated by the control electronics.
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EMC Test Results (Emission, Immunity)

The following test results have been obtained using a system with an adjustable frequency drive (with options if relevant), a shielded control cable,
a control box with potentiometer, as well as a motor and motor cable.

FC 301/FC 302
200-240 V
380-500 V

FC 301/FC 302 A2
0-5 HP (0-3.7 kW) 200-240 V
0-10 HP (0-7.5 kW) 380-500 V

FC 301 with integrated filter
0-5 HP (0-3.7 kW) 200-240 V
0-10 HP (0-7.5 kW) 380-500 V

FC 302 with integrated filter
0-5 HP (0-3.7 kW) 200-240 V
0-10 HP (0-7.5 kW) 380-500 V

16 ft (5 m)

130 ft (40 m)
130 ft (40 m)

No

No

130 ft (40 m)
130 ft (40 m)

No

No

No
130 ft (40 m)

No

No

130 ft (40 m)
130 ft (40 m)

No

No

No
No

No
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O Required Compliance Levels

Standard / environment Housing, trades, and light industries Industrial environment

IEC 61000-6-3 Class B Class B

IEC 61000-6-4 Class A-1 Class A-1

EN 61800-3 (restricted) Class B Class B Class A-2 Class A-2

EN 61800-3 (unrestricted) Class A-1 Class A-1 Class A-2 Class A-2

EN 55011: Threshold values and measuring methods for radio interference from industrial, scientific and
medical (ISM) high-frequency equipment.

Class A-1: Equipment used in an industrial environment.

Class A-2: Equipment used in an industrial environment.

Class B-1: Equipment used in areas with a public supply network (dwellings, commerce, and light industries).

0 EMC Immunity
In order to document immunity against electrical interference from electrical phenomena, the following
immunity tests have been carried out on a system consisting of an adjustable frequency drive (with options,
if relevant), a shielded control cable, and a control box with potentiometer, motor cable, and motor.

The tests were performed in accordance with the following basic standards:

EN 61000-4-2 (IEC 61000-4-2): Electrostatic discharges (ESD)

Simulation of electrostatic discharges from human beings.

EN 61000-4-3 (IEC 61000-4-3): Incoming electromagnetic field radiation, amplitude modulated
Simulation of the effects of radar and radio communication equipment as well as mobile communications.
EN 61000-4-4 (IEC 61000-4-4): Transients

Simulation of interference brought about by switching with a contactor, relays, or similar devices.

EN 61000-4-5 (IEC 61000-4-5): Surge transients

Simulation of transients brought about e.g. by lightning that strikes near installations.

EN 61000-4-6 (IEC 61000-4-6): RF Common mode

Simulation of the effect from radio-transmitting equipment connected to connection cables.

See following EMC immunity form.
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Immunity continued

FC 301/FC 302; 200-240 V, 380-500 V

2 kv/2 Q DM
4 kv CM 10 Verms
4 kV/12 Q CM

4 kv o 4 k72 v I

Contro ines 2 kv e 2oy | - | 10 Vs
Relay lnes 2 kv o 2wvpe | - | - 10 Vs
LcP cable 2 v e zwvee | - | - 10 Vs

Enclosure
_ — 3 V/ft (10 V/m) -
6 kv CD
AD: Air Discharge
CD: Contact Discharge
CM: Common mode

DM: Differential mode

1. Injection on cable shield.
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O Galvanic Isolation (PELV)
PELV offers protection by way of extra low voltage. Protection against electric shock is
ensured when the electrical supply is of the PELV type and the installation is made as
described in local/national regulations on PELV supplies.

All control terminals and relay terminals 01-03/04-06 comply with PELV (Protective Extra Low Voltage)
(Does not apply to 525-600 V units and at grounded Delta leg above 300 V).

Galvanic (ensured) isolation is obtained by fulfilling requirements for higher isolation and by providing the
relevant creepage/clearance distances. These requirements are described in the EN 61800-5-1 standard.

The components that make up the electrical isolation, as described below, also comply with the
requirements for higher isolation and the relevant test as described in EN 61800-5-1.
The PELV galvanic isolation can be shown in six locations (see illustration):

1
1. Power supply (SMPS) incl. signal isolation of BN | 3 !
Upc, indicating the intermediate current voltage. } |
2. Gate drive that runs the IGBTs (trigger X+ Zti D_ﬁy - 4 M
transformers/opto-couplers). N -
3. Current transducers. 1
4. Opto-coupler, brake module. I Z Z Z Z .
5. Internal inrush, RFI, and temperature | g

measurement circuits. -- % -- Z
6. Custom relays. @

Galvanic isolation

The functional galvanic isolation (a and b on drawing) is for the 24 V backup option
and for the RS-485 standard bus interface.

O Ground Leakage Current

Warning:

Touching the electrical parts may be fatal - even after the equipment has been

disconnected from the power supply.

Also make sure that other voltage inputs have been disconnected, such as load-sharing (linkage
of DC intermediate circuit), as well as the motor connection for kinetic back-up.
Using VLT AutomationDrive FC 300 (at and below 7.5 kW): wait at least 2 minutes
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Leakage Current
The ground leakage current from the FC 300 exceeds 3.5 mA. To ensure that the ground cable
has a good mechanical connection to the ground connection (terminal 95), the cable cross section
must be at least 0.4 in2 (10 mm?2) or 2 rated ground wires terminated separately.

Residual Current Device

This product can cause a DC current in the protective conductor. Where a residual current device

(RCD) is used for extra protection, only an RCD of Type B (time delayed) shall be used on the

supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective grounding of the adjustable frequency drive and the use of RCDs must

always follow national and local regulations.

Selection of Brake Resistor
To select the right brake resistor, it is necessary to know how often to brake and by
how much the power braking is effected.

The resistor intermittent duty (S5), which is often used by motor suppliers when stating the permissible
load, is an indication of the duty cycle at which the resistor is working.

The intermittent duty cycle for the resistor is calculated as follows, in which T = cycle time in
seconds and tp is the braking time in seconds (of the cycle time): The max. permissible load
on the brake resistor is stated as a peak power at a given intermittent duty cycle. Therefore,
determine the peak power for the brake resistor and the resistor value.

130BA167.10
Load 4

Speed
A

Time

Dutycycle = Tp/T

The max. permissible load on the brake resistor is stated as a peak power at a given ED. Therefore,
determine the peak power for the brake resistor and the resistor value.

The shown example and formula apply to FC 302. Ppeak = PmoTOR X MBR(%) X N MOTOR X Nvit [W]

The brake resistance is calculated as shown: Rrrc = Uhe/Prrax

As can be seen, the brake resistance depends on the intermediate circuit voltage (UDC).
With FC 302 adjustable frequency drives with a line voltage of 3 x 200-240 V, the brake will
be active at 390 V (UDC). If the adjustable frequency drive has a line voltage of 3 x 380-500
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V, the brake will be active at 810 V (UDC), and if the adjustable frequency drive has a line
voltage of 3 x 525-600 V, the brake will be active at 943 V (UDC).

NOTE
Check that the brake resistor can cope with a voltage of 430 V, 850 V or 930 V
- unless Danfoss brake resistors are used.

Danfoss recommends the brake resistance Rgrec,

i.e. one that guarantees that the adjustable 200V : Rupe — 107780 (]
frequency drive is able to brake at the highest Pyvoron

braking torque (Mpr) of 160%.

N motor iS typically at 0.90, while nvit is

typically at 0.98. B 464923

For 200 V, 500 V, and 600 V adjustable frequency 500 V': Rrrc
drives, Rrec at 160% braking torque is written as:

[€2]

Pyoron

630137

600V : Rree
R Pyvoror

2]

NOTE

The brake circuit resistance selected should not be higher than that recommended by Danfoss.
If a brake resistor with a higher ohmic value is selected, the 160% braking torque may not be

achieved because there is a risk that the adjustable frequency drive cuts out for safety reasons.

NOTE

If a short circuit in the brake transistor occurs, power dissipation in the brake resistor is only
prevented by using a line switch or contactor to disconnect the AC line for the adjustable frequency
drive. (The contactor can be controlled by the adjustable frequency drive).

00 Control with Brake Function
The brake is to limit the voltage in the intermediate circuit when the motor acts as a generator.
This occurs, for example, when the load drives the motor and the power accumulates on the DC
link. The brake is built up as a chopper circuit with the connection of an external brake resistor.
Placing the brake resistor externally offers the following advantages:

- The brake resistor can be selected on the basis of the application in question.
- The brake energy is dissipated outside the control panel, i.e. where the energy can be utilized.
- The electronics of the adjustable frequency drive will not be overheated if the brake resistor is overloaded.

The brake is protected against short-circuiting of the brake resistor, and the brake transistor is monitored to
ensure that short-circuiting of the transistor is detected. A relay/digital output can be used for protecting
the brake resistor against overloading in connection with a fault in the adjustable frequency drive.

In addition, the brake makes it possible to read out the momentary power and the mean power for

the latest 120 seconds. The brake can also monitor the power energizing and make sure it does

not exceed a limit selected in par. 2-12. In par. 2-13, select the function to carry out when the

power transmitted to the brake resistor exceeds the limit set in par. 2-12.

Over-voltage Control (OVC) (excl. brake resistor) can be selected as an alternative brake function in
par. 2-17. This function is active for all units. The function ensures that a trip can be avoided if the
DC link voltage increases. This is done by increasing the output frequency to limit the voltage from

the DC link. It is a very useful function, e.g. if the ramp-down time is too short since tripping of the
adjustable frequency drive is avoided. In this situation, the ramp-down time is extended.
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NOTE
Monitoring the brake power is not a safety function; a thermal switch is required for this
purpose. The brake resistor circuit is not ground leakage protected.

O Control of Mechanical Brake
For hoisting applications, it is necessary to be able to control an electromagnetic brake. For controlling
the brake, a relay output (relayl or relay2) or a programmed digital output (terminal 27 or 29) is
required. Normally, this output must be closed for as long as the drive is unable to "hold" the motor, e.g.
because of too big load. In par. 5-40 (Array parameter), par. 5-30, or par. 5-31 (digital output 27 or
29), select mechanical brake control [32] for applications with an electromagnetic brake.

When mechanical brake control [32] is selected, the mechanical brake relay is closed during start until
the output current is above the level selected in par. 2-20 Release Brake Current. During stop, the
mechanical brake will close when the speed is below the level selected in par. 2-21 Activate Brake Speed
[RPM]. If the adjustable frequency drive is brought into an alarm condition, an overcurrent, or overvoltage
situation, the mechanical brake immediately cuts in. This is also the case during safe stop.

130BA074.12

Start 1=on
term.18 O=off

Par 1-71
Start delay time

| Par 2-21
Activate brake
| speed

~Jpar 1-74

Start speed
Output current 1

Shaft speed

Pre-magnetizing /
current or N — P

DC hold current -
Par 1-76 Start current/ Par 2-20

Par 2-23 Par 2-00 DC hold current
Brake delay time

Release brake current

Reaction time EMK brake

{
Relay 01 on X /

off
Mechanical brake l
locked —
Mechanical brake
free >
Time
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O Smart Logic Controller

The Smart Logic Controller (SLC) is essentially a sequence of user-defined actions (see par. 13-52) executed
by the SLC when the associated user-defined event (see par. 13-51) is evaluated as TRUE by the SLC.
Events and actions are each numbered and are linked together in pairs. This means that when event
[0] is fulfilled (attains the value TRUE), action [0] is executed. After this, the conditions of event [1]
will be evaluated and if found to be TRUE, action [1] will be executed and so on.

Only one event will be evaluated at any time. If an event is evaluated as FALSE, nothing happens
(in the SLC) during the present scan interval and no other events will be evaluated. This means that
when the SLC starts, it evaluates event [0] (and only event [0]) each scan interval. Only when event
[0] is evaluated TRUE, the SLC executes action [0] and starts evaluating event [1].

It is possible to program from 1 to 6 events and
actions. When the last event / action has been
executed, the sequence starts over again from

event [0] / action [0]. The illustration shows an
example with three events / actions:

Starting and stopping the SLC:

Start
command Event 0/ Action O

Event 2/
Action 2

Event 1/
Action 1

130BA062.11

Starting and stopping the SLC can be done by selecting "On [1]" or "Off [0]" in par. 13-50. The SLC always
starts in state 0 (where it evaluates event [0]). If the drive is stopped or coasted by any means (either via
digital input, field bus or other), the SLC automatically stops. If the drive is started by any means (either via
digital input, field bus or other), the SLC also starts (provided that "On [1]" is selected in par. 13-50).
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0O Extreme Running Conditions
Short Circuit
The adjustable frequency drive is protected against short circuits by means of current measurement
in each of the three motor phases. A short circuit between two output phases will cause an
overcurrent in the inverter. However, each transistor of the inverter will be turned off individually
when the short circuit current exceeds the permitted value.
To protect the drive against a short circuit at the load sharing and brake outputs, please
see the design guidelines for these ports.

After 5-10 ps, the gate driver turns off the inverter and the adjustable frequency drive displays
a fault code, depending on current, impedance, and motor frequency.

Ground Fault
The inverter cuts out within a few us in case of a ground fault on a motor phase,
depending on impedance and motor frequency.

Switching on the Output

Switching on the output between the motor and the adjustable frequency drive is fully
permitted. You cannot damage the adjustable frequency drive in any way by switching
on the output. However, fault messages may appear.

Motor-generated Overvoltage
The voltage in the intermediate circuit is increased when the motor acts as a gener-
ator. This occurs in the following cases:

1. The load drives the motor (at constant output frequency from the adjustable frequency
drive), i.e. the load generates energy.

2. During deceleration ("ramp-down"), if the moment of inertia is high, the friction is low
and the ramp-down time is too short for the energy to be dissipated as a loss in the
adjustable frequency drive, the motor, and the installation.

3. Incorrect slip compensation setting may cause higher DC link voltage.

The control unit may attempt to correct the ramp if possible (par. 2-17 Over-voltage Control.

The inverter turns off to protect the transistors and the intermediate circuit capacitors

when a certain voltage level is reached.

See par. 2-10 and par. 2-17 to select the method used for controlling the intermediate circuit voltage level.

Line Drop-out

During a line drop-out, the adjustable frequency drive keeps running until the intermediate
circuit voltage drops below the minimum stop level, which is typically 15% below the
adjustable frequency drive’s lowest rated supply voltage.

The line voltage before the drop-out and the motor load determine how long it takes for the inverter to coast.

Static Overload in VVCPlus mode

When the adjustable frequency drive is overloaded (the torque limit in par. 4-16/4-17 is reached),
the control reduces the output frequency to reduce the load.

If the overload is excessive, a current may occur that makes the adjustable fre-

quency drive cut out after approx. 5-10 s.

Operation within the torque limit is limited in time (0-60 s) in par. 14-25.
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O Motor Thermal Protection ' ls] _
The motor temperature is calculated on the basis §
. 2000 ' g
of motor current, output frequency, and time. See ; 2
par. 1-90 in the chapter How to Program. '°°z :
S DAY
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100 \\\\ L—four= 1 % fun
0 =—f—1Tour= 2 X fun
ig four= 0.2 x fyn
30
20
10 e
1.0 1.2 1.4 1.6 1.8 2.0 uN

O Safe Stop of FC 300
The adjustable frequency drive can perform the Designated Safety Function "Uncontrolled Stopping by
removal of power" (as defined by draft IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).
It is designed and approved suitable for the requirements of Safety Category 3 in EN
954-1. This functionality is called Safe Stop.
The Safe Stop function is activated by removing the voltage at Terminal 37 of the Safe Inverter. By connecting
the Safe Inverter to external safety devices providing a safe delay, an installation for a safe Stop Category
1 can be obtained. The safe inverter can be used for asynchronous and synchronous motors.

Safe Stop activation (i.e. removal of 24 V DC voltage supply to terminal 37)
does not provide electrical safety.

O Safe Stop Operation

1. Activate the Safe Stop function by removing the 24 V DC voltage supply to the terminal 37.
2. After activation of Safe Stop, the adjustable frequency drive coasts (stops creat-
ing a rotational field in the motor).

The adjustable frequency drive is guaranteed not to restart creation of a rotational field by
an internal fault (in accordance with Cat. 3 of EN 954-1).

After activation of Safe Stop, the FC 302 display will show the text "Safe Stop active". The associated

help text says "Safe Stop has been activated. To resume normal operation, apply 24 V DC to terminal

37, then send Reset signal (via Bus, Digital I/0O, or the [Reset] key)." This means that the Safe Stop has
been activated, or that normal operation has not been resumed yet after a Safe Stop activation. NB: The
requirements of EN 945-1 Category 3 are only fulfilled while 24 V DC supply to terminal 37 is removed or low.

In order to resume operation after activation of Safe Stop, first 24 V DC voltage must be
reapplied to terminal 37 (text "Safe Stop active" is still displayed), second a Reset signal must
be created (via bus, Digital I/O, or [Reset] key on inverter).

NOTE

The Safe Stop function of FC 302 can be used for asynchronous and synchronous motors. It

may happen that two faults occur in the adjustable frequency drive’s power semiconductor. When

using synchronous motors, this may cause a residual rotation. The rotation can be calculated to
Angle=360/(Number of Poles). The application using synchronous motors must take this into consideration
and ensure that this is not a safety-critical issue. This situation is not relevant for asynchronous motors.
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NOTE

In order to use the Safe Stop functionality in conformance with the requirements of
EN-954-1 Category 3, a number of conditions must be fulfilled by the installation of Safe
Stop. Please see section Safe Stop Installation for further information.

NOTE

The adjustable frequency drive does not provide a safety-related protection against unintended
or malicious voltage supply to terminal 37 and subsequent reset. Provide this protection via
the interrupt device, at the application level, or at the organizational level.

For more information - see section Safe Stop Installation.
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o Electrical Data

00 Mains Supply 3 x 200 - 240 VAC

FC 301/FC 302
0.25 0.37 0.55 0.75 1.1

Continuous

(3 x 200-240 V) [A]
Intermittent

(3 x 200-240 V) [A]
Continuous

KVA (208 V AC) [KVA]

Max. cable size
7 24 - 10 AWG

mains, motor, brake
( ) 0.0003 - 0.006 in.2 (0.2 - 4 mm2)

6.6 7.5 10.6 12.5

29 38 56 74 10.6 12.0 17.0 20.0

0.65 0.86 1.26 1.66 2.38 2.70 3.82 4.50

Continuous

(3 x 200-240 V) [A]
. Intermittent

1.6 11.3

26 35 51 6.6 94 109 15.2 18.1
L1 (3 x 200-240 V) [A]
[%”%é; Max. pre-fuses! [A] 10 10 10 10 20 20 20 32
éocéo Environment
Estimated power loss
=) 58 66 79 94 119 147 178 228
at rated max. load [HP, kW]
7 Enclosure IP 20
Weight, enclosure IP20 [Ib,
Ka 47 47 48 48 49 49 49 6.6
Efficiency 0.95 0.95 0.95 0.95 0.96 0.96 0.96 0.96

16.7

26.7

6.00

15.0

24.0
32

274

6.6
0.96

iilcal Shaft Outiut HPI kW|

|AWG 2||n 2||| |

5.5 7.5

1. For type of fuse see section Fuses.
2. American Wire Gauge.

3. Measured using 16 ft (5 m) shielded motor cables at rated load and rated frequency.
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O Mains Supply 3 x 380 - 500 VAC

Continuous

- 1.3 1.8 2.4 3 4.1 56 7.2 - 10 13 16
|3 x 380-440 V| A
Continuous

- 1.2 1.6 2.1 27 34 48 6.3 - 8.2 11 14.5

3 x 440-500 V) [A

Continuous KVA
& - 09 13 17 21 28 39 50 - 69 9.0 11.0
400 V AC) [KVA

. 24 - 10 AWG
Max. cable size
. 24 - 10 AWG 0.0003 - 0.006
(mains, motor, brake) . - .
0.0003 - 0.006 in.2 (0.2 - 4 mm?2) in.2 (0.2 - 4

[AWG] 2 [in.2], [mm?2] 5

Continuous
. . 22 2.7 3.7 50 65 - 9.0 11.7 144
|3 X 380-440 V| A
Continuous
- 1.0 1.4 19 2.7 3.1 4.3 57 - 7.4 9.9 13.0

3 x 440-500 V) [A

Max. pre-fuses![A 10 10 10 20 20 32

1
[
o
=
o
N
o

1
w
N

Estimated power loss
at rated max. load [HP, - 56 64 72 87 104 123 153 - 190 246 321
kW

Weight,
enclosure IP20 [Ib, k

1. For type of fuse see section Fuses.
2. American Wire Gauge.
3. Measured using 16 ft (5 m) shielded motor cables at rated load and rated frequency.
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O Mains Supply 3 x 525 - 600 VAC

Continuous
3 x 525-550 V) A

Continuous
- - - 1.7 24 27 39 49 - 61 9.0 11.0
3 x 525-600 V) [A
& Continuous KVA (525 V AC)
- 1.7 25 28 39 50 - 6.1
KVA
Max. cable size 24 - 10 AWG 24 - 10 AWG

(mains, motor, brake) 0.0003 - 0.006 in.2 (0.2 0.0003 - 0.006
AWG] 2 [in.2], [mm?2 - 4 mm? in.2 (0.2 - 4 mm?2

Continuous
3 x 525-600 V) A

1

1

1
-
~
N
N

27 41 52 58 8.6 10.4

Max. pre-fuses! [A

1

1

1
—
o
=
o
=
o
N
o
N
o

1
N
o
w
N
w
N

Estimated power loss
at rated max. load [HP,
kw

1
1
'
N
N

87 104 123 153

1
[ary
(o]
o

246

w
N
=

Weight,
enclosure IP20 [Ib, k

1

1

1
(&)
[6,]
(&)
[6;]
(&)
(6]
(&)
[6;]
(&)
[6,]

1
(&)
ul
(&)
[e))
(&)
[e))

1.
. American Wire Gauge.
3.

2

For type of fuse see section Fuses.

Measured using 16 ft (5 m) shielded motor cables at rated load and rated frequency.

ul
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o General Specifications

Protection and Features:

e Electronic thermal motor protection against overload.

e Temperature monitoring of the heat sink ensures that adjustable frequency drive the trips if the
temperature reaches 203 °F £ 9 °F (95 °C £ 5 °C). An overload temperature cannot be reset until
the temperature of the heat sink is below 158 °F £ 9 °F (70 °C £ 5 °C).

e The adjustable frequency drive is protected against short circuits on motor terminals U, V, W.

o If a mains phase is missing, the adjustable frequency drive trips or issues a warning.

e Monitoring of the intermediate circuit voltage ensures that the adjustable frequency drive
trips if the intermediate circuit voltage is too low or too high.

e The adjustable frequency drive is protected against ground faults on motor terminals U, V, W.

Mains supply (L1, L2, L3):

SUPPIY VO AGE i e 200-240 V £10%
SUPPIY VOItagE v FC 301: 380-480 V/ FC 302: 380-500V £10%
SUPPIY VO A ottt e e e FC 302: 525-600 V £10%
Y01 0] o1 A2 (=T LU 1= 2 Lo 2 PP 50/60 Hz
Max. imbalance between mains phases .......ccviiiiiiiiiiiiiiiiiic + 3.0 % of rated supply voltage
LS TSR o1 L=l =Tt o T i () 0.90 nominal at rated load
Displacement Power Factor (COS §) NEATr UNILY ....iiviiiiiiiiiii e (> 0.98)
Switching on iNPUt SUPPlY L1, L2, L3 oot et e e e e e e e neaes 2 times/min.
Environment according to EN60664-1 ......ccocvviiiiiiiiiiiiiniiiiinenns overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100,000
RMS symmetrical Amperes, 240/500/600 V maximum.

Motor output (U, V, W):

OUEPUL VOITAGE i s e e 0 - 100% of supply voltage
OULPUL frEQUENCY wiviiiiii i e FC 301: 0.2 - 1000 Hz / FC 302: 0 - 1000 Hz
oY VA Lo oYL Te JoT 0 o 10 1l o 10 | PP Unlimited
[T Yo T 0 = 0.02 - 3600 sec.

Torque characteristics:

Starting torque (Constant torquE) ....ciiiiiii e 160% for 1 min.*
] =Y aTe IR o] oo [ [T PPN 180% up to 0.5 sec.”
Overload current (Constant tOrQUE) .iiviiiiiiiiiiie i i e e e e e aaeaeaes 160% for 1 min.*

*Percentage relates to FC 300’s nominal current.

Cable lengths and cross -sections:

Max. motor cable length, shielded/armored ..................... FC 301: 150 ft (50 m) / FC 302: 500 ft (150 m)
Max. motor cable length, non-shielded/unarmored ......... FC 301: 250 ft (75 m) / FC 302: 1000 ft (300 m)
Max. cross-section to motor, mains, load sharing and brake (see section Electrical Data in the

FC 300 Design Guide MG.33.BX.YY for more information), (0.34 HP - 10 HP / 0.25 kW - 7.5

5 0.006 in.2 (4 mm2) / 10 AWG
Maximum cross-section to control WIres, Figid Wire .....iiiiiiiiiii i i e et e e aaeaas
0.002 in.2 (1.5 mm2)/16 AWG (2 x 0.001 in.2 (2 x 0.75 mm2))

Maximum cross-section to control cables, flexible cable .............ccoeivvvininnene. 0.0015in.2 (1 mm2)/18 AWG
Maximum cross-section to control cables, cable with enclosed core ............ 0.0008 in.2 (0.5 mm?2)/20 AWG
Minimum cross-section t0 CONTIOl WIr€S ....viiiiiiiiiii i i e 0.0004 in.2 (0.25 mm?2)
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FC 30x Filter Supply voltage RFI compliance at max. motor cable lengths
FC 301 With A2 filter 200-240V /380-500V/ |<16 ft (5 m) EN 55011 Group A2
FC 302 380 - 480 V
FC 301 With A1/B 200-240V /380-480V <131 ft (40 m) EN 55011 Group Al
<33 ft (10 m) EN 55011 Group B
FC 302 With A1/B 200 -240V /380 -500V <492 ft (150 m) EN 55011 Group Al
<131 ft (40 m) EN 55011 Group B
FC 302 No RFI filter 550 - 600 V Not compliant with EN 55011

In certain instances, shorten the motor cable to comply with EN 55011 Al and EN 55011 B.
Copper (140/167°F, 60/75°C) conductors recommended.

Aluminum conductors

Aluminum conductors are not recommended. Terminals can accept aluminum conductors but

the conductor surface must be clean and the oxidation must be removed and sealed by neutral

acid-free Vaseline grease before the conductor is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminum. It
is crucial to keep the connection a gas-tight joint, otherwise the aluminum surface will oxidize again.

Digital inputs:

Programmable digital iNputs ......ccoiiiiiiiii FC 301: 4 (5) / FC 302: 4 (6)
B =221 10 =T I 10 1o ol 18, 19,271,291, 32, 33,
0 T 1 PNP or NPN
AY o] L= Yo [T L= = PP 0-24VDC
LY o1 e=Ya [=Y0 L=V 2= R o o | Toif 0 N =] 1 <5VvDC
Voltage level, [0GIC L PN P .ottt et e e e e et e e et e et > 10V DC
Voltage level, 10GIC "0 NPIN2Z) oottt ettt et e e e r e e r e aaen > 19V DC
Voltage level, 10GIC "1 NPN2Z) L.ttt e e et e e e e e e e r e e reaaaen <14V DC
Maximum VOIEage ON INPUL .o et 28 V DC
| o]0 ol /=TS £ o= ] Lol o PP approx. 4 kQ

Safe stop Terminal 372):
Terminal 37 is fixed PNP logic

RY o] L= T = L= =Y PP 0-24VDC
Voltage level, [0GIiC 0" PNP ... ettt e e et e <4VDC
Voltage level, 10GiC L PN P ittt e et e >15V DC
Nominal iINPUL CUITENt @t 24 Voo i e e e et r e st e e aaeaneanes 50 mA rms
Nominal iINPUL CUITENt @t 15 Voo et et r et e e na e aeaes 80 mA rms
INPUL CAPACIEANCE L.uiieiii i e 400 nF

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
1) Terminals 27 and 29 can also be programmed as output.

2) Except safe stop input Terminal 37.

3) Terminal 37 is only available in FC 302. It can only be used as safe stop input. Terminal 37 is suitable
for category 3 installations according to EN 954-1 (safe stop according to category 0 EN 60204-1) as
required by the EU Machinery Directive 98/37/EC. Terminal 37 and the Safe Stop function are designed in
conformance with EN 60204-1, EN 50178, EN 61800-2, EN 61800-3, and EN 954-1. For correct and safe
use of the Safe Stop function, follow the related information and instructions in the Design Guide.
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Analog inputs:

N [8Taa]oZ=Tgio) it=] g F=1LoTe [T oY1 UL & PP 2
=1 0211 =110 8 10 1 ] o =] 53, 54
7o T L= 3 Voltage or current
1o L= ==Y [ o PP Switch S201 and switch S202
Voltage MOAE ..uiieii i Switch S201/switch S202 = OFF (U)
Voltage level ..o FC 301: Oto + 10/ FC 302: -10 to +10 V (scalable)
| g T 0N ol o =TS £ wr= ] Lol PP Approx. 10 kQ
= D Y o] | =T [ PPN £20V
(O T =Y o) ol 0 0T 1= Switch S201/switch S202 = ON (I)
CUITENE LEVEL e 0/4 to 20 mA (scalable)
INPUL reSIStANCE, Ri tiuriiiiii i Approx. 200 Q
3 = D o] U o = o | P 30 mA
Resolution for @nalog INPULS ...eiiriiiii i e et er et e e e r e ae e e e e aeaanens 10 bit (+ sign)
Accuracy of @analog INPULS ..iiuiiiiiiiiii i e e Max. error 0.5% of full scale
1532 o J7AVZ T 1 o T FC 301: 20 Hz / FC 302: 100 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Pulse/encoder inputs:

Programmable pulse/encoder INPUES ...t 2/1
Terminal NUMbBEr PUISE/ENCOAEE .. uuviiiiiiii ittt e et eaearaeanes 29, 331) / 18, 32, 332)
Max. frequency at terminal 18, 29, 32, 33 ittt i 110 kHz (Push-pull driven)
Max. frequency at terminal 18, 29, 32, 33 ittt i it s 5 kHz (open collector)
Min. frequency at terminal 18, 29, 32, 33 ..iiiiitiiiiiiiiiii ittt 4 Hz
VOIAE [V ..t e see section on digital input
Maximum VOIEage ON INPUL .o e 28 V DC
| g o]0 ol /=TS £ o= T Lol o PP approx. 4 kQ
Pulse input accuracy (0.1 - 1 KHZ) oiiiiiiiii e Max. error: 0.1% of full scale
Encoder input accuracy (1 - 110 KHZ) .ioviiiiiiiii e Max. error: 0.05 % of full scale

The pulse and encoder inputs (terminals 18, 29, 32, 33) are galvanically isolated from the
supply voltage (PELV) and other high-voltage terminals.

1) Pulse inputs are 29 and 33

2) Encoder inputs: 18 = Z, 32 = A, and 33 = B

Analog output:

Number of programmable analog OULPULS ... ... e e e e e e e e e e eeenenas 1
JLE=10 2 1 1= 1 10T 0 o 7= 42
Current range at @analog OULPUL ... e e 0/4 - 20 mA
Max. load to common at @nNalog OULPUL  .iuiiiiiiiii i e e e r e n e a e aeeaneaas 500 Q
Accuracy on analog OULPUL  ..uiiuiiiiiiii i e e e Max. error: 0.5% of full scale
2T Yo] KW juTo] g W] a Y=o =] Lo e o 1L of o 11 | PP 12 bit

The analog output is galvonically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, RS 485 serial communication:

Terminal NUMbDEE .o et e s 68 (TX+, RX+), 69 (TX-, RX-)
Terminal NUMDEr 61 oo i i e i e Common for terminals , 68 and 69
The RS 485 serial communication is functionally separated and galvanically iso-

lated from the supplier voltage (PELV).
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Digital output

Programmable digital/pulsSe QUL PULS ...iuiiiiiiiiii ittt e e e r e et e et a e aea s 2
=Yg a1 =10 1210 = 27, 291)
Voltage level at digital/freqUenCy OULPUL ..ot et as 0-24V
Max. output current (SINK OF SOUMCE) ..uuiuiiuiiiiiiiitit ettt e e st ra s e s et eaaaaas 40 mA
Max. load at digital/freqUENCY OULPUL .....veiie ittt e e e e e e e e e e e e a e e e enenenes 1 kQ
Max. load at digital/frequencCy OUEPUL ... e eeas 10 nF
Minimum output frequency at freqUENCY OULPUL ..viiiiii i e e aaeeaes 0 Hz
Maximum output frequency at freqUENCY OULPUL ..ot e e 32 kHz
Accuracy on frequency OUEPUL ..ot Max. error: 0.1% of full scale
Resolution on freqQUENCY OUEPUL ... e et e e e et e e e e e e e e e neneeaeeann 12 bit

1) Terminal 27 and 29 can also be programmed as intput.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, 24 V DC output:

JLE= L 211 1810 4o 7= o N 12, 13
15 o Y= T FC 301: 130 mA / FC 302: 200 mA
The 24 V DC supply is galvonically isolated from the supply voltage (PELV), but has the same

potential as the analog and digital inputs and outputs.

Relay outputs:

Programmable relay OULPUES ... FC 301: 1 /FC 302: 2
Relay 01 Terminal NUMDEE ..o e 1-3 (break), 1-2 (make)
Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive 10ad) ....ccceivrvriiieiiieieiiniienenanns 240 VAC, 2 A
Max. terminal load (AC-15)1) (Inductive 10ad @ COSP 0.4) .iviviririririiiiieieiiiiiiieiienene 240 VAC,0.2A
Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive 10ad) .......ccvevririiiiiiniieiinineieens 60V DC, 1A
Max. terminal load (DC-13)1) (INAUCtIVE 10ad) ...oviiuiiiiiiiiiii e 24V DC, 0.1A
Relay 02 (FC 302 only) Terminal NUMDEr .....cciiiiiiiiiii e 4-6 (break), 4-5 (make)
Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive 10ad) ......coeivviiiiiiiiiiiiiiiiineien e, 400 VAC, 2 A
Max. terminal load (AC-15)1) (Inductive 10ad @ COSP 0.4) .iviviririririririeieieieieieieneireenenns 240 VAC,0.2A
Max. terminal load (DC-1)1) on 4-5 (NC) (ReSIStiVe 10ad) ..ivivieiiiiiiiiiiiiiiiiiiiie e reeienenenenens 80VDC,2A
Max. terminal load (DC-13)1) (INAUCLIVE 10AA) .iuiuiiririiiitiii i e e reneraeaeees 24V DC, 0.1A
Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive 10ad) ....ccoveviiiiiiriiiiiiiiiiii e 50VDC,2A
Max. terminal load (DC-13)1) (INAUCIVE 10ad) ...ivivuiiiiiitiii e eaaas 24V DC, 0.1 A
Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) ....ccevvnernnnnn. 24V DC 10 mA, 24 V AC 20 mA
Environment according to EN 60664-1 ......c.ccvviiiiiiiiiiiiiiieiinnnns overvoltage category III/pollution degree 2

1) IEC part 4 and 5
The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

Control card, 10 V DC output:

BT a0 1 T 1 2 10T 1 o 50
(O8] 4o 18] Ao ) = [T PP 10.5V 0.5V
1 1= D G [ Y- T 15 mA

The 10 V DC supply is galvonically isolated from the supply voltage (PELV) and other high-voltage terminals.
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Control characteristics:

Resolution of output frequency at 0 - 1000 HzZ ...oiiiiiiiiii it e e ae e aneas 0.013 Hz
Repeat accuracy of Precise start/stop (terminals 18, 19) ............ FC301: < £ 1ms/FC 302: < £ 0.1 msec
System response time (terminals 18, 19, 27, 29, 32, 33) ..cciviviieiinnnnn. FC301: <20ms/FC302: <2 ms
Speed control range (OPEN l00P)  wuiiriiiiiiiiiii i 1:100 of synchronous speed
Speed control range (Closed [00P) ..ciuiiriiiiiiiiiiii 1:1000 of synchronous speed
Speed accuracy (OPeN l00OP) .ivieiiiiiii e e 30 - 4000 rpm: Max. error of £8 rpm
Speed accuracy (Closed I00P) cuiiiiiiiiiiiii i e 0 - 6000 rpm: Max. error of £0.15 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

=] o] o =] o PP IP 20
Enclosure Kit available ....cociiiiiiii i e e IP21/TYPE 1/IP 4X top
RV 410 = 1 o o I =T P 1.0g
Max. relative humidity ................... 5% - 95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 721-3-3), UNCOALEA ....viviiiiiiiiiiiiiiii e eaeeeas class 3C2
Aggressive environment (IEC 721-3-3), COAtEA ..iuiiriiiiiiiiii i e aaaeas class 3C3
Ambient temperature ..o Max. 122 °F (50 °C) (24-hour average maximum 113 °F (45 °C))
Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation ..........cccoiiiiiiiiiiiiiii i 32 °F (0 °C)
Minimum ambient temperature at reduced performance ......c.ocviiiiiiiiiii i 14 °F (-10 °C)
Temperature during storage/transport ......cccviiiii i -13 - +149/158 °F (-25 - +65/70 °C)
Maximum altitude above Sea [EVEl ..o 3281 ft (1000 m)
Derating for high altitude, see section on special conditions

EMC standards, EmMission ........ccccoeviviiiiiiinennns EN 61800-3, EN 61000-6-3/4, EN 55011, (EN 50081-1/2)
EMC standards, IMMmUNILY .ooiiiiiii e e e EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6, (EN 50082-1/2)
See section on special conditions

Control card performance:
1Yot I 11 1=1 177= | FC 301: 10 ms/ FC 302: 1 ms

Control card, USB serial communication:

(0 2 31 = gL = e PP 2 (low speed)
L5 = 2 o 11 o USB type B "device" plug
Connection to PC is done via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
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O Efficiency
To reduce energy consumption, it is very important .
to optimize the efficiency of a system. The ‘ I

efficiency of each single element in the system 95’7%
should be as high as possible. gof%‘ . ‘7 Jﬁ Jﬁ ﬁL 4
S T
S N A L

| \ | \ | \
50 75 100 %
175ZA084.12 Load

I

8

I

8l

Efficiency of FC 300 Series (n vLT)

The load on the adjustable frequency drive has little effect on its efficiency. In general, the
efficiency is the same at the rated motor frequency fm,n, even if the motor supplies 100%
of the rated shaft torque or only 75%, i.e. partial loads.

This also means that the efficiency of the adjustable frequency drive does not change
even if other U/f characteristics are chosen.
However, the U/f characteristics influence the efficiency of the motor.

There is a slight decline in efficiency when the switching frequency is set to a value above
5 kHz. The rate of efficiency will also be slightly reduced if the mains voltage is 500 V,
or if the motor cable is longer than 100 ft (30 m).

Efficiency of the motor (nMoToRr )

The efficiency of a motor connected to the adjustable frequency drive depends on the sine
shape of the current. In general, the efficiency is just as good as with mains operation. The
efficiency of the motor depends on the type of motor.

In the range of 75-100% of the rated torque, the efficiency of the motor is practically constant, both
when it is controlled by the adjustable frequency drive and when it runs directly on mains.

In small motors, the influence of the U/f characteristic on efficiency is marginal. However, in
motors from 15 HP (11 kW) and up, the advantages are significant.

In general, the switching frequency does not affect the efficiency of small motors. Motors from
15 HP (11 kW) and up have their efficiency improved (1-2%). This is because the sine shape
of the motor current is almost perfect at high switching frequency.

Efficiency of the system (nsystem )

To calculate the system efficiency, the efficiency of FC 300 Series (nvit) is multiplied
by the efficiency of the motor (nmMoToRr):

NSYSTEM) = N VLT X NMOTOR

Estimate the efficiency of the system at different loads based on the graph above.
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O Acoustic Noise
The acoustic interference from the adjustable frequency drive comes from three sources:

1. DC intermediate circuit coils.
2. Integral fan.
3. RFI components.

The typical values measured at a distance of 3.3 ft (1 m) from the unit:

FC 301/ FC 302

Reduced fan speed 51 dB(A)
Full fan speed 60 dB(A)

Peak Voltage on Motor
When a transistor in the inverter is opened, the voltage across the motor in-
creases by a dV/dt ratio depending on:

- the motor cable (type, cross-section, length shielded or non-shielded)
- inductance

The natural induction causes an overshot Upeak in the motor voltage before it stabilizes itself at a level
depending on the voltage in the intermediate circuit. The rise time and the peak voltage Upeak affect the
service life of the motor. If the peak voltage is too high, especially motors without phase coil insulation are
affected. If the motor cable is short (a few meters), the rise time and peak voltage are lower.

If the motor cable is long (328 ft / 100 m), the rise time and peak voltage increase.

If very small motors are used without phase coil insulation, connect an LC fil-
ter to the adjustable frequency drive.
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o Special Conditions

O Derating for Ambient Temperature
The ambient temperature (Tams,mMax) is the maximum temperature allowed. The average (Tams,avG)
measured over 24 hours must be at least 9 °F (5 °C) lower.
If the adjustable frequency drive is operated at temperatures above 122 oF (50 °C), a
derating of the continuous output current is necessary.

% Iout
Switching frequency < 5kHz ﬁ'
100 / Switching frequency < 3kHz §
3
80
60
40
201
35 s 45 50 55 60 Tau
(30) (35) (40) (45) (50) (55)
i ) Max. output current
O Derating for Air Pressure at 50°C
Below 3000 ft (1000 m) altitude, no \
ing is n .
derating is necessary 100% 4
Above 3000 ft (1000 m), the ambient temperature
(Tame) or max. output current (IvitMax) must be 90% +
derated in accordance with the shown diagram:
80%
1. Derating of output current versus altitude f ; f —
Tkm 2km 3km Altitude
at TAMB = maxX. 122 OF (SOOC) 130BA040.11

2. Derating of max. Tame versus altitude
at 100% output current.

O Derating for Running at Low Speed
When a motor is connected to an adjustable frequency drive, it is necessary to check
that the cooling of the motor is adequate.
At low RPM values, the motor fan is not able to supply the required volume of air for cooling. This problem
occurs when the load torque is constant (e.g. a conveyor belt) across the regulating range. The reduced
ventilation available determines the size of the torque that can be permitted under a continuous load.
If the motor is to run continuously at an RPM value lower than half the rated value, the motor must be
supplied with additional air for cooling (or use a motor designed for this type of operation).

65
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Instead of such extra cooling, the load level of the motor can be reduced e.g. by choosing a larger
motor. However, the design of the adjustable frequency drive sets a limit to the motor size.

O Derating for Installing Long Motor Cables or
Cables with Larger Cross-Section
The adjustable frequency drive has been tested using 984 ft (300 m) non-shielded
cable and 492 ft (150 m) shielded cable.

The adjustable frequency drive has been designed to work using a motor cable with a rated
cross-section. If a cable with a larger cross-section is used, reduce the output current

by 5% for every step the cross-section is increased.

(Increased cable cross-section leads to increased capacity to ground, and thus

an increased ground leakage current).

O Temperature-Dependent Switch Frequency Tout
This function ensures the highest possible switch %
frequency without causing a thermal overload
of the adjustable frequency drive. The internal
temperature indicates whether the switch frequency 80|
can be based on the load, the ambient temperature,
the supply voltage, and the cable length. 60

100

130BA061.10

401

201

Sw.Freq.

LA

30 40 50 60 7.0 80 9.0 10.0
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o Options and Accessories

Danfoss offers a wide range of options and accessories for VLT AutomationDrive FC 300 Series.

O Encoder Option MCB 102
The encoder module is used for interfacing feedback from motor or process. Parameter settings in group 17-xx

Used for:

¢ VVC plus closed-loop

¢ Flux Vector Speed control

e Flux Vector Torque control

e Permanent magnet motor with SinCos

feedback (Hiperface®)

Incremental encoder: 5V TTL type
SinCos Encoder: Stegmann/SICK (Hiperface®)

Selection of parameters in par. 17-1* and par.
1-02
When the encoder option kit is ordered

separately, the kit includes:
e Encoder module MCB 102
¢ Enlarged LCP fixture and enlarged terminal

cover
The encoder option does not support FC 302

adjustable frequency drives manufactured
before week 50/2004.
Min. software version: 2.03 (par. 15-43)

130BA145.10

Installation of MCB 102:

» The power to the adjustable frequency drive must be disconnected.

e Remove the LCP, the terminal cover, and the cradle from the FC 30x.

e Fit the MCB 102 option in slot B.

e Connect the control cables and fasten the cables by the clamp to chassis.

e Fit the enlarged LCP fixture and enlarged terminal cover.

 Replace the LCP.

e Connect the power to the adjustable frequency drive.

e Select the encoder functions in par. 17-*,

e See also description in chapter Introduction to FC 300, section Speed PID Control

MG.33.B4.22 - VLT is a registered Danfoss trademark 67



FC 300 Design Guide

— How to Select Your VLT —

Connector Incremental Encoder | SinCos Encoder Description

Designation Hiperface

X31

1 NC 24 V Output

2 NC 8 V Output

3 5 VCC 5 V Output

4 GND GND

5 A input +COS A input

6 A inv_input REFCOS A inv_input

7 B input +SIN B input

8 B inv_input REFSIN B inv_input

9 Z input +Data RS485 Z input OR +Data RS485
10 Z inv_input -Data RS485 Z input OR -Data RS485
11 NC NC Future use

12 NC NC Future use

68

Max. 5V on X31.5-12

TSOBATES.10

24V BV 5V GND A

130BA164.10

Hiperfaces encoder
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O Relay Option MCB 105
The MCB 105 option includes 3 pieces of SPDT contacts and must be fitted into option slot B.

Electrical Data:

Max terminal load (AC-1) 1) (ReSISEIVE 108A) ..iviuiiiiririiiit i vt eeea e eneraenrneraeeas 240 V AC 2A
Max terminal load (AC-15 ) 1) (Inductive 1oad @ COSP 0.4) .iuveiiriiiiriiiiiiiieiiinie e aeens 240 VACO0.2 A
Max terminal load (DC-1) 1) (RESIStIVE 10Ad) ...uiuiriiitiiiitiiiie e ae e neas 24VDC1A
Max terminal load (DC-13) 1) (INAUCEIVE 10ad) ivvieiiiiiiiiii e a s 24V DCO.1A
Min termMiNal 10@d (DC) 1uiiiiiiiiii i ittt e e r et e a e e 5V 10 mA
Max switching rate at rated 10ad/min [0ad .........ccoiiiiiiiiii 6 min-1/20 sec!

1) IEC 947 part 4 and 5
When the relay option kit is ordered separately, the kit includes:

¢ Relay Module MCB 105

o Enlarged LCP fixture and enlarged terminal cover

e Label for covering access to switches S201, S202, and S801
e Cable strips for fastening cables to relay module

The relay option does not support FC 302 adjustable frequency drives manufactured before week 50/2004.
Min. software version: 2.03 (par. 15-43).

1 =
—_

DISMOUNT RELAY CARD TO ACCESS RS485
TERMINATION (S801) OR CURRENT/VOLTAGE
SWITCHES (5201, $202)

130BA143.10

IMPORTANT
1. The label MUST be placed on the LCP frame as shown (UL-approved).

Warning Dual supply
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How to add the MCB 105 option:

The power to the adjustable frequency drive must be disconnected.

The power to the live part connections on relay terminals must be disconnected.

Remove the LCP, the terminal cover, and the LCP fixture from the FC 30x.
Fit the MCB 105 option in slot B.
Connect the control cables and fasten the cables with the enclosed cable strips.

Make sure the length of the stripped wire is correct (see the following drawing).

Do not mix live parts (high voltage) with control signals (PELV).

Fit the enlarged LCP fixture and enlarged terminal cover.

Replace the LCP.

Connect power to the adjustable frequency drive.

Select the relay functions in par. 5-40 [6-8], 5-41 [6-8] and 5-42 [6-8].

NB (Array [6] is relay 7, array [7] is relay 8, and array [8] is relay 9)

Relay 7 Relay 8 Relay 9

oo
NC rﬂ NCNC !))_|

ZLIZ

1123|4567 9 |110({11]12
(| | (|| | | | | o | o | | | s
OOOOOOOOOOOO
130BA162.10

130BA177.10
130BA176.10

101112

11(12

LIVE LIVE PELV
PART PART

LIVE
PART

70

Do not combine low voltage parts and PELV systems.
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00 24 V Back-Up Option (Option D)
External 24 V DC Supply
An external 24 V DC supply can be installed for low-voltage supply to the control card and any option card

installed. This enables full operation of the LCP (including the parameter setting) without connection to line.

External 24 V DC supply specification:

INPUL VOItage range .o e 24V DC +15 % (max. 37 Vin 10 s)
1= DG YT 1 ol U = | 2.2A
Max cable 1eNGth ... s 246 ft (75 m)
INput CapacitanCe [0@d ..o s < 10 uF
(oY V=T U] o T 1= = Y PPN <0.6s

The inputs are protected.
Terminal numbers:

Terminal 35: - external 24 V DC supply.
Terminal 36: + external 24 V DC supply.

Follow these steps:

1. Remove the LCP or Blind Cover
Remove the Terminal Cover

3. Remove the Cable Decoupling Plate and
the plastic cover underneath

4. Insert the 24 V DC Back-up External Supply
Option in the Option Slot

5. Mount the Cable Decoupling Plate

6. Attach the Terminal Cover and the LCP
or Blind Cover.

L1'gzovaost

Connection to 24 V backup supplier.

O Brake Resistors
Brake resistors are used in applications where high dynamics are needed or a high inertia load must be
stopped. The brake resistor is used to remove the energy from the DC link in the adjustable frequency drive.
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O Remote mounting Kit for LCP
The Local Control Panel can be moved to the front _
of a cabinet by using the remote build-in kit. The Enclosure: IP 65 front
enclosure is the IP 55. The fastening screws must Max. cable length between VLT and
be tightened with a torque of max. 1 Nm. unit: 9.8 ft (3 m)
Communication std: RS-485
2 2 64,5 +0,2
\d \&’ 2.54+0.01
)
g * &00 oxi e
2 s a @
\'\°+ g‘cg o a 2
3‘13 (oo F,S
Panel 2 :1 c
cut out_\ |~ >

1 130BA139.11

E O IP 21/IP 4X/ TYPE 1 (NEMA 1) Enclosure Kit
IP 20/IP 4X top/ TYPE 1 (NEMA 1) is an optional enclosure element available for IP 20 Compact units.
If the enclosure kit is used, an IP 20 unit is upgraded to comply with enclosure IP 21/ 4X top/TYPE 1 (NEMA 1).

The IP 4X top can be applied to all standard IP 20 FC 30X variants.
For more information, see chapter How to Install.

O LC Filters
When a motor is controlled by an adjustable frequency drive, resonance noise will be heard from
the motor. This noise, which is the result of the design of the motor, arises every time an inverter
switch in the adjustable frequency drive is activated. The frequency of the resonance noise thus
corresponds to the switching frequency of the adjustable frequency drive.

For the FC 300 Series, Danfoss can supply an LC filter to dampen the acoustic motor noise.

The filter reduces the ramp-up time of the voltage, the peak load voltage Upeak and the ripple
current Al to the motor, which means that current and voltage become almost sinusoidal.
Consequently, the acoustic motor noise is reduced to a minimum.

The ripple current in the coils will also cause some noise. Solve the problem by inte-
grating the filter into a cabinet or similar.
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O Drive Configurator
It is possible to design an FC 300 adjustable frequency drive by using the ordering number system.

For the FC 300 Series, you can order standard and with integral options by sending a type-code
string describing the product to the local Danfoss sales office, i.e.:

FC-302PK75T5E20H1BGCXXXSXXXXAOBXCXXXXDO

The meaning of the characters in the string can be located in the pages containing the
ordering numbers in the chapter How to Select Your VLT. In the example above, a Profibus
DP V1 and a 24 V backup option is included in the drive.

Ordering numbers for FC 300 standard variants can also be located in the chapter How to Select Your VLT.

From the internet-based product configurator, the Drive Configurator, you can configure the

right drive for the right application and generate the type code string. If the variant has been

ordered once before, the configurator will automatically generate an eight-digit sales humber.

The sales number can be delivered to your local sales office.

Furthermore, you can establish a project list with several products and send it to a Danfoss sales representative.

The Drive Configurator can be found on the global internet site: www.danfoss.com/drives.
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O Ordering Form Type Code

E

FC-30| P Tl [Ef | H XIXIXSIXIXIXXA Bl |C D | =
o
T A A A A A A A A A A y A y A A A g
Drive series I
D—toptions 8
Power sizes M
1H H °
K25 Mains voltage n
K37 2
K55 I 4 C—options
K75 +— 5 XX
1K1 — 6 1X
1K5 —
2X
K2 1 Enclosure L=
3K0 — 20 [ x|
3K7 | 21 1 0|
4K0 |— 55 1]
5K5 Hardware variant |
7KS TRFI filter 0 |
= =
] Brake B—options
| B | X
Display unit (LCP) 1 0|
X | 4|
| N | 6]
L G ] A—options
Coating X |
. 0]
¢ 4
—— Reserved 6 |
Software
LI X
XXX
74
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130BA052.12

No
Nu- AC
No meric Not line

200-240V 380-480V 380-500V 525-600V |IP 20 / IP 21/ | No RFI ~ RFI brake Brake No LCP Graphical | coated Coated| op-

Chassis Type 1| RFI A1/B1 (A2) | chopper chopper | LCP 101 LCP 102 PCB PCB | tion | Resv.

3-phase

3-phase  3-phase

3-phase

0.25KW/ 0.33HP
0.55KW/ 0.75HP
L.1kW/ 1.5HP
2.2/ 3.0HP
3.7KW/ 5.0HP
5.5KW/ 7.5HP
0.75KW/ 1.0HP
L.5kW/ 2.0HP
3.0KW/ 4.0HP
5.5KW/ 7.5HP

Pos 6 select:
1 = FC 301
2 = FC 302

— J13pJOQ 01 MOH

apIn9 ubiseg 00€ D4
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1 234 5 6 7 8 910111213141516 17181920 21 222324252627 28 2930 31 32 33 34 3536 37 38 39

FC-30| P T B | H XIXSIXXIX XA B| |C D

130BA052.12

Latest release - standard software

Standard language pack

AX No options
AO Profibus DP V1
A4 DeviceNet

No options

Relay Option Module MCB 105

No options

X No options

Standard software

DX No option
DO 24V DC backup Option MCB 107

7

)]
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o Ordering Numbers

O Ordering Numbers: Options and Accessories

IP 4X top/TYPE 1 (NEMA  Enclosure, frame size B: IP21/IP 4X Top/TYPE 1 (NEMA 1)  130B1110
1) kit

IP 20 low Top-frame, frame size B/C (w/o options space) 130B1007

Fan B Fan, frame size B 130B1009

IP 20 terminal cover low Control terminal cover, frame size B/C (w/o options space) 130B1011

Encoder conditioner 5V TTL Linedriver / 24 V DC 175721929

Accessory bag C Accessory bag, frame size C 130B0510

LCP option Graphical Local Control Panel (LCP) 130B1107

LCP kit Remote mounting kit for LCP 130B1113

Profibus option DP VO/V1 130B1100 130B1200

24 VDC backup 130B1108 130B1208

Options can be ordered as factory built-in options, see ordering information.
For information on fieldbus and application option compatibility with older software
versions, please contact your Danfoss supplier.

N

7
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O Ordering Numbers: Brake Resistors,
200-240 VAC

2 175U1843 175U1943

9 0.095 175U1821 175U1921
0.285 175U1823 . 175U1923

175U1825 . 175U1925

10 -
17501920
0 .
50 .

Ordering Numbers: Brake Resistors, 200-240 VAC

PK25 - - - - -

PK55 - - - - -

PK75 0.75 150 150 Q 200 W 175U0989 40.0

P1K1 1.1 100 100 Q 200 W 175U0991 20.0

P2K2 2.2 47 50 Q 200 W 175U0993 9.0

P3KO 3 35 72 Q 200 W 2 x 175U09921 12.0

1. Order 2 pieces.

Mounting angle for flatpack resistor 100 W 175U0011
Mounting angle for flatpack resistor 200 W 175U0009
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O Ordering Numbers: Brake Resistors,
380-500 VAC

0.065 175U1840 175U1940

0.285 17501843 . 17501943
1 0.60 175U1845 . 175U1945

P7K5 65 1.0 175U1847 65 4.5 17501947

620
175U1941
210
10

1. Order 2 pieces.

Ordering Numbers: Brake Resistors, 380-500 VAC

PK55 - - 620 Q 100 W 175U1001 -

PK75 0.75 630 620 Q 200 W 175U0982 40.0

P1K1 1.1 430 430 Q 200 W 175U0983 20.0

P2K2 2.2 215 210 Q 200 W 175U0987

P3KO 3 150 300 Q 200 W 2 x 175U09851 12.0

P5K5 5.5 82 160 Q 200 W 2 x 175U09881 6.5

1. Order 2 pieces.

Mounting angle for flatpack resistor 100 W 175U0011
Mounting angle for flatpack resistor 200 W 175U0009

N

9
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O Ordering Numbers: Harmonic Filters
Harmonic filters are used to reduce mains harmonics.

e AHF 010: 10% current distortion
e AHF 005: 5% current distortion

10 A . 175G6600 175G6622 P4K0, P5K5

19 A 10, 15 175G6612 175G6634 P7K5

Matching the adjustable frequency drive and filter is pre-calculated based on 400V/480V
and on a typical motor load (4 pole) and 160 % torque.

O Ordering Numbers: LC Filter Modules,
200-240 VAC

PK25 - P1K5 Bookstyle IP 20 . 120 Hz 17520825
PK25 - P3K7 Compact IP 20 152 A 160% 120 Hz 17520832
NOTE

When using LC filters, the switching frequency must be minimum 4.5 kHz (see par. 14-01).
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O Ordering Numbers: LC Filter Modules,
380-500 VAC

PK37-P3K0 Bookstyle IP 20 72A/6.3A 160% 17520825

PK37-P7K5 Compact IP 20 16 A/ 145A 160% 120 Hz 17520832

LC filters for FC 300, 525 - 600 V, please contact Danfoss.

NOTE
When using LC filters, the switching frequency must be minimum 4.5 kHz (see par. 14-01).
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o Mechanical Installation

0 Accessory Bag
Find the following parts included in the FC
300 Accessory Bag.

1 + 2 only available in units with brakechopper.

v
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0O IP 21/Type 1 Enclosure Kit

A - Top cover

B - Brim

C - Base part

D - Base cover

E - Screw(s)

Place the top cover as shown. If an A or B option
is used the brim must be fitted to cover the top
inlet. Place the base part C at the bottom of the
drive and use the clamps from the accessory bag
to correctly fasten the cables. Holes for cable
glands:

Size A2: 2x PG16 ('2") 3xPG21 (3/4")

Size A3: 3xPG16 (¥2") 3xPG21 (3/4")

13087323

13087324
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Height of back plate

Width of back plate

From back plate to

Frame size A2
0.34-3.0 HP

(0.25-2.2 kW)
(200-240 V)
0.5-5.4 HP
(0.37-4.0 kW)
(380-500 V)

10.6 in (268

ﬂ 3.54 in (90
mm

8.66 in (220

Frame size A3
4.0-5.0 HP
(3.0-3.7 kW)
(200-240 V)
7.4-10 HP
(5.5-7.5 kW)
(380-500 V)

1.0-10 HP

(0.75-7.5 kw)

8.66 in (220

front | |

Without options

8.07 in (205

8.07 in (205

d

0.315in (8.0

¢ 0.217 in (o

5.5 mm

0.315 in (8.0

¢ 0.217 in (o

5.5 mm

/‘----..‘\._—;__-.________/
i

130BT303

IP 21/IP 4X/ TYPE 1 Enclosure Kit

The IP 21/IP 4X/ TYPE 1 enclosure kit consists
of a sheet metal part and a plastic part. The
sheet metal part serves as bonding plate for
conduits and is attached to the bottom of the
heat sink. The plastic part serves as protection
from live parts on power plugs.

FC 300 IP20 - see table for mechanical dimensions.
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14.8 in | 14.8 in
Heigh A
eight (375 mm) | (375 mm)
3.54 in | 5.12 in
Width B
! (90 mm) | (130 mm)
Bottom depth

from back plate | C 795 in 795 in

to front (202 mm) | (202 mm)
Top depth from

back plate o | &15in 8.15 in
to front (w/o (207 mm) | (207 mm)
option)

bock pte o | o | 8740 | 8741n
front (w/ option) (222 mm) | (222 mm)

130BT316

Mechanical dimensions of the IP 21/IP 4x/
TYPE 1 enclosure kit

1. Dirill holes in accordance with the measurements given.
2. You must provide screws suitable for the surface on which you want to mount
the FC 300. Retighten all four screws.

FC 300 IP20 allows side-by-side installation. Because of the need for cooling, there must be a
minimum of 4 in (100 mm) free air passage above and below the FC 300.

¥
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O Safety Requirements of Mechanical Installation

Pay attention to the requirements that apply to integration and field mounting kit. Observe the
information in the list to avoid serious damage or injury, especially when installing large units.

The adjustable frequency drive is cooled by means of air circulation.

To protect the unit from overheating, it must be ensured that the ambient temperature does

not rise above the maximum temperature stated for the adjustable frequency drive and that the
24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour

average in the paragraph Derating for Ambient Temperature.

If the ambient temperature is in the range of 113 °F - 131 °F (45 °C - 55 ° C), derating of the adjustable
frequency drive will become relevant, see Derating for Ambient Temperature.

The service life of the adjustable frequency drive is reduced if derating for ambient

temperature is not taken into account.

O Field Mounting
Field mounting is only possible with IP 21/IP 4X top/TYPE 1 (NEMA 1) kits part installed.
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o Electrical Installation

NOTE
Cables General

Always comply with national and local regulations on cable cross-sections.

00 Connection to Mains and Grounding

NOTE
The plug connector for power can
be removed.

1. Make sure the FC 300 is properly grounded.
Connect to ground connection (terminal 95).
Use screw from the accessory bag.

2. Place plug connector 91, 92, 93 from the
accessory bag onto the terminals labeled
MAINS at the bottom of FC 300.

3. Connect mains wires to the mains
plug connector.

The ground connection cable cross-section
must be at least 0.015 in.2 (10 mm?2) or 2
@ rated mains wires terminated separately.

NOTE

Check that mains voltage corresponds
to the mains voltage of the FC

300 nameplate.

Do not connect 400-V units with
l RFI-filters to electrical supplies with a
voltage between phase and ground of
more than 440 V. For IT AC line and delta ground
(grounded leg), AC line voltage may exceed
440 V between phase and ground.

\.

¥

88

130BT301
How to connect to mains and grounding.
| 130BA026.10
_— 91 (L1)
ase
power 92 (L2)
input 93 (L3)

£ Ve
I

Terminals for electrical source and grounding.
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0 Motor connection

NOTE

Motor cable must be shielded/armored. If

an unshielded/unarmored cable is used,

some EMC requirements are not complied
with. For more information, see EMC specifications.

1. Fasten grounding plate to the bottom of FC 300
with screws and washers from the accessory bag.

130BT300

2. Attach motor cable to terminals 96 (U),
97 (V), 98 (W).

3. Connect to ground connection (terminal
99) on decoupling plate with screws from
the accessory bag.

4, Insert terminals 96 (U), 97 (V), 98 (W) and
motor cable to terminals labelled MOTOR.

5. Fasten shielded cable to grounding plate with
screws and washers from the accessory bag.

130BT302
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No. 96 97 98 Motor voltage 0-100%
U V W of AC line voltage.
3 wires out of motor
U1l Vi w1 .
6 wires out of motor, Delta connected
W2 U2 V2
U1l Vi wi 6 wires out of motor, Star connected
U2, V2, W2 to be interconnected separately
(optional terminal block)
No. 99 Ground connection
PE

u v w o
All types of three-phase asynchronous standard o—e—=o° E
motors can be connected to the FC 300. Normally, u v w _E_
small motors are star-connected (230/400 V, A/
Y). Large motors are delta-connected (400/690 V,
A/ Y). Refer to the motor nameplate for correct 96 97 98 96 97 98
connection mode and voltage. Y A

NOTE
In motors without phase insulation paper or other insulation reinforcement suitable for operation with
voltage supply (such as an adjustable frequency drive), fit an LC filter on the output of the FC 300.

O Motor Cables
See section General Specifications for correct dimensioning of motor cable cross-section and length.
Always comply with national and local regulations on cable cross-section.

e Use a shielded/armored motor cable to comply with EMC emission specifications
unless otherwise stated for the RFI filter used.
« Keep the motor cable as short as possible to reduce the noise level and leakage currents.
e Connect the motor cable shield to the grounding plate of the FC 300 and to the metal cabinet of the motor.
* Make the shield connections with the largest possible surface area (cable clamp). This is
done by using the supplied installation devices in the FC 300.
e Avoid mounting with twisted shield ends (pigtails), which will spoil high frequency shielding effects.
o If it is necessary to split the shield to install a motor isolator or motor relay, the shield
must be continued with the lowest possible HF impedance.

90
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O Thermal Motor Protection
Connection of thermal motor protection device (PTC or ‘Klixon’ NC switch):

Using a digital input and 24 V as power supply: % .-
Example: Adjustable frequency drive trips when [12]13]18] 19]27]29]32[33]20[57
motor temperature too high ‘0‘8‘8”8‘8‘8‘8‘0‘8‘8
Parameter set-up:
Par. 1-90 Thermistor trip [2] 4%7 - N
Par. 1-93 Dlgltal Input [6] PTC/ Thermistor <6.6 k sk °
>

Using a digital input and 10 V as power supply: 5

. - . . 39|42(50(53|54(55
Example: Adjustable freq.uency drive trips when = iisiteiae]
motor temperature too high 0|0|0|O/0|0 1308A52:10
Parameter set-up: — oFF
Par. 1-90 Thermistor trip [2] 12/13/18]19127129) 32133) 20137
Par. 1-93 Digital Input [6] SRR

PTC / Thermistor <8000 >2.7kQ .

Using an analog input and 10 V as power supply: 5 130818310
Example: Adjustable frequency drive trips when 39‘@‘2“?2@ orr
motor temperature too high 0|0|D|0|D|O
Parameter set-up:
Par. 1-90 Thermistor trip [2]
Par. 1-93 Analog Input 54 [2] on >
(No reference source must be selected) PTC / Thermistor e
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O Electrical Installation of Motor Cables

NOTE

If an non-shielded cable is used, some EMC requirements are not complied with.

The motor cable must be shielded in order to comply with the EMC specifications regarding

emission, unless otherwise stated for the RFI filter. Keep the motor cable as short as
possible to reduce the noise level and leakage currents to a minimum.
Connect the motor cable shield to the metal cabinet of the adjustable frequency drive and to the metal
cabinet of the motor. Make the shield connections with the largest possible surface (cable clamp). This is
done by using different installation devices in the various adjustable frequency drives.

Shielding of cables

Avoid installation with twisted shield ends (pigtails). They spoil the shielding effect at higher frequencies.
If it is necessary to break the shield to install a motor isolator or motor contactor, the shield

must be continued at the lowest possible HF impedance.

Cable length and cross-section

The adjustable frequency drive has been tested with a given length of cable and a given cross-section
of that cable. If the cross-section is increased, the cable capacitance - and thus the leakage current
- increases, and the cable length must be reduced correspondingly.

Switching frequency
When adjustable frequency drives are used together with LC filters to reduce the acoustic noise from a
motor, the switching frequency must be set according to the LC filter instruction in Par. 14-01.

Aluminum conductors

Aluminum conductors are not recommended. Terminals can accept aluminum conductors

but the conductor surface must be clean and the oxidation must be removed and sealed by

neutral acid-free grease before the conductor is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminum. It
is crucial to keep the connection a gas-tight joint, otherwise the aluminum surface will oxidize again.
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O Fuses
Branch circuit protection:
In order to protect the installation against electrical and fire hazard, all branch circuits
in an installation, switch gear, machines etc., must be short circuit- and overcurrent-
protected according to the national/international regulations.

Short circuit protection:

The adjustable frequency drive must be protected against short circuit to avoid electrical or fire
hazard. Danfoss recommends using the fuses mentioned below to protect service personnel and
other equipment in case of an internal failure in the drive. The adjustable frequency drive provides
full short circuit protection in case of a short circuit on the motor output.

Overcurrent protection:

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation.
The adjustable frequency drive is equipped with an internal overcurrent protection that can be used
for upstream overload protection (UL-applications excluded). See par. 4-18. Moreover, fuses or
circuit breakers can be used to provide the overcurrent protection in the installation. Overcurrent
protection must always be carried out according to national regulations.

To comply with UL/cUL approvals, use pre-fuses according to the following tables.

200-240 V
. Ferraz- Ferraz-
FC 30X Bussmann Bussmann Bussmann SIBA Littel fuse
Shawmut Shawmut
K2-K75 KTN-R10 JKS-10 JIN-10 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K1-2K2 KTN-R20 JKS-20 JIN-20 5017906-020 KLN-R20 ATM-R20 A2K-20R
3K0-3K7 KTN-R30 JKS-30 JIN-30 5012406-032 KLN-R30 ATM-R30 A2K-30R

93
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380-500 Vv, 525-600 V

) Ferraz- Ferraz-
FC 30X Bussmann Bussmann Bussmann SIBA Littel fuse
Shawmut Shawmut
K37-1K5 KTS-R10 JKS-10 JJs-10 5017906-010 KLS-R10 ATM-R10 A6K-10R
2K2-4KO0 KTS-R20 JKS-20 J1S-20 5017906-020 KLS-R20 ATM-R20 A6K-20R
5K5-7K5 KTS-R30 JKS-30 J1S-30 5012406-032 KLS-R30 ATM-R30 A6K-30R

KTS fuses from Bussmann may substitute KTN for 240 V adjustable frequency drives.

FWH fuses from Bussmann may substitute FWX for 240 V adjustable frequency drives.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V adjustable frequency drives.
L50S fuses from LITTEL FUSE may substitute L50S fuses for 240 V adjustable frequency drives.
A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V adjustable frequency drives.
A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V adjustable frequency drives.

Non-UL compliance

If UL/cUL is not to be complied with, we FC30X_ Max. fusesize  Voltage  Type

recommend using the following fuses, which will K25-K75 10AD) 200-240 V type gG
ensure compliance with EN50178: 1K1-2K2 20AY) 200-240 V  type gG
In case of malfunction, not following the 3K0-3K7 32AY) 200-240 V type gG
recommendation may result in unnecessary K37-1K5 10A1) 380-500V  type gG
damage of the adjustable frequency drive. Fuses 2K2-4K0 20A1 380-500V  type 9G

5K5-7K5 32AD 380-500V type gG

must be designed for protection in a circuit

capable of supplying a maximum of 100,000
Arms (symmetrical), 500 V maximum. 1) Max. fuses - see national/international
regulations for selecting an applicable fuse size.
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O Access to control terminals
All terminals to the control cables are located
underneath the terminal cover on the front of the
FC 300. Remove the terminal cover by means
of a screwdriver (see illustration).

130BT304

O Electrical Installation, Control Terminals

1. Mount terminals from the accessory bag
to the front of the FC 300.

2. Connect terminals 18, 27, and 37 to +24 V
(terminal 12/13) with the control cable.

| ©37in) |

Default settings:

18 = start

27 coast inverse

37 = safe stop inverse

130BT306

NOTE
To mount the cable to the terminal:

Strip isolation of 0.35 - 0.4 in. (9-10 mm)
Insert a screwdriver in the square hole.
Insert the cable in the adjacent circular hole.
Remove the screwdriver. The cable is now ’ 1308T312
mounted to the terminal.

AL
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NOTE
To remove the cable from the terminal:

1. Insert a screwdriver in the square hole.
2. Pull out the cable.

130BT311

O Terminal 10, analog input voltage
Drawing reference numbers:

10 pole plug digital 1/0.
3 pole plug RS485 Bus.
6 pole analog I/O.

USB Connection.

P LN

130BA012.11

Control terminals
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O Electrical Installation, Control Cables

e =3
1 %% |-ll< 4 -'|<| N 1
91 (L1) = | @998 L7 \ 7 Vo]
3 Phase S il I vye7 Y o\ 1 ! 3
ot Sy AT o TR
inpu FEF | — ] KKK 5555 H———— U=
95 PE === | "/";:'_;j;l Motor
— Switch Mode
DC bus |: 88 (-) Power Supply
>89 (+) 1 §
* (R+) 82 Brake
resistor
—10Vde | 50 (+10 Vv OUT) (R-) 81
S201 |
—-10Vdc -
+10Vde |: 53 (A 'N)-
ON/I=0—20mA|
0/4-20 mA OFF/U=0-10V
—10Vde —[ =2 54 (A IN I:
~1ovde o ( )nl 240Vac, 2A
0/4-20 mA
______ 55 (COM A IN)
/N /7
T [ 12 (+24V OUT)
\ 240Vac, 2A
” 13 (+24V OUT) P 5-00
S : — 24V (NPN) ooten
18 (D IN) :\'ﬁ ov (PNP)
T — 24V (NPN)
19 (D IN) oV (PNP) :;:I_ozoo,:rm
20 (cov D N) )}

—1—J — 24V (NPN)
ov (PNP)

> 27 (0 IN/ouT) 01 GN=Terminated

]
I Z| OFF=Open

19

I___._I
N
I_<__2_I

| *
” 29 (D IN/OUT)

|
! 24V (NPN
% NPN

ﬁ_l

I____I

::é

ll?f-r:rSS RS-485
24V (NPN) | [Interface
32 (0 IN) :\:ﬁ oV (PNF)
& 24V (NPN)
3 (0 1N :\% ov (PNP)

/I (NPN) = Source
v PN (PNP) = Sink
/‘;;/7______‘;7___ > 37 (D IN)

- 1308A025.16

Diagram showing all electrical terminals. Terminal 37 is not included in FC 301.

Very long control cables and analog signals may in rare cases, depending on installation, result
in 50/60 Hz ground loops due to noise from mains supply cables.

If this occurs, you may have to break the shield or insert a 100 nF capacitor between shield and chassis.

The digital and analog inputs and outputs must be connected separately to the FC 300 common
inputs (terminal 20, 55, 39) to avoid ground currents from both groups affecting other groups. For
example, switching on the digital input may disturb the analog input signal.
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NOTE
Control cables must be shielded/armored.

1. Use a clamp from the accessory bag to
connect the shield to the FC 300 grounding
plate for control cables.

See section entitled Grounding of Shielded/Armored
Control Cables for the correct termination
of control cables.

130BT305
O Switches S201, S202, and S801
Switches S201 (A53) and S202 (A54) are used
to select a current (0-20 mA) or a voltage
(-10 to 10 V) configuration of the analog input (N
terminals 53 and 54 respectively. D =
Switch S801 (BUS TER.) can be used to
enable termination on the RS-485 port DE\DD
(terminals 68 and 69). @
SN0\l azdlf
See drawing Diagram showing all electrical @Q g )L
terminals in section Electrical Installation. QQOO /---" H
Default setting: sus 1em i
OFF-ON AB3 ABg
F-0 /

S201 (A53) = OFF (voltage input)
S202 (A54) = OFF (voltage input)
S801 (Bus termination) = OFF VLT

130BT310
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O Tightening torques
Tighten power, electrical, brake, and ground _
terminals with the following torques:

Motor, electrical supply, 2-3

brake, DC Bus

Ground, 24 DC 2-3
Relay, DC filter feedback | 0.5-0.6

O Final Set-Up and Test

To test the set-up and ensure that the adjustable frequency drive is running, follow these steps.

Step 1. Locate the motor nameplate.

NOTE

The motor is either star- (Y) or delta-
connected (A). This information is located
on the motor nameplate data.

3~ MOTOR NA. 1827421 2003
BFS0-04/009LA4
S/E005A9
1,5 kW
.5 fmin. 400 ¥ v
1400 fmin. 50 Hz
36 A

0,60

1,7L
[] IP 85 H1/1A

130BT307

Step 2. Enter the motor nameplate data 1. |Motor Power [kW] par. 1-20
in this parameter list. or Motor Power [HP] par. 1-21
To access this list, first press the [QUICK MENU] 2. {Motor Voltage par. 1-22
kev th lect “02 ick Setup” 3. |Motor Frequency par. 1-23
ey then select "Q2 Quic etup". 4. [Motor Current par. 1-24
5. [Motor Nominal Speed par. 1-25

Step 3. Activate the Automatic Motor Adaptation (AMA)
Performing an AMA will ensure optimum performance. The AMA measures the values
from the motor model equivalent diagram.
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1. Connect terminal 37 to terminal 12.
Start the adjustable frequency drive and activate the AMA par. 1-29.

3. Choose between complete or reduced AMA. If an LC filter is mounted, run only the reduced
AMA, or remove the LC filter during the AMA procedure.

4. Press the [OK] key. The display shows “Press [Hand on] to start”.

5. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key - the adjustable frequency drive enters into alarm mode and the
display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.
2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA

1. The adjustable frequency drive enters into alarm mode. A description of the alarm
can be found in the Troubleshooting section.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the
AMA, before the adjustable frequency drive entered alarm mode. This number along with
the description of the alarm will assist you in troubleshooting. If you contact Danfoss
Service, make sure to mention number and alarm description.

NOTE
Unsuccessful AMA is often caused by incorrectly registered motor nameplate data.

Step 4. Set speed limit and ramp time

Set up the desired limits for speed and ramp time. Minimum Reference | par. 3-02
Maximum Reference [ par. 3-03

Motor Speed Low Limit par. 4-11 or 4-12
Motor Speed High Limit par. 4-13 or 4-14

Ramp 1 Ramp-up Time ‘ par. 3-41

[s]
Ramp 1 Ramp-down

Time [s]

par. 3-42
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O Safe Stop Installation (FC 302 only)
To carry out an installation of a Category 0 Stop
(EN60204) in conformance with Safety Category OQO
3 (EN954-1), follow these instructions:
1. The bridge (jumper) between Terminal 37 @) )
and 24 V DC of FC 302 must be removed. @ Q

Cutting or breaking the jumper is not sufficient.
Remove it entirely to avoid short-circuiting.
See jumper on illustration.

2. Connect terminal 37 to 24 V DC by a short-circuit
protected cable. The 24 V DC voltage supply
must be interruptible by an EN954-1 Category 3

circuit interrupt device. If the interrupt device 130BT314
and the adjustable frequency drive are placed
in the same installation panel, you can use a Bridge jumper between terminal 37 and 24 VDC.

regular cable instead of a protected one.
3. The FC 302 must be placed in an IP 54 enclosure.

The illustration below shows a Stopping Category 0 (EN 60204-1) with safety Cat. 3 (EN
954-1). The circuit interrupt is caused by an opening door contact. The illustration also
shows how to connect a non-safety related hardware coast.

Door contact

"Coast" | | |
AL

- ‘Safety device Cat.3 -
.- (Circuit interrupt
.device, possbly with"
- release input)

., FC302

37
f | Control
Safe | board
Short-circuit protected cable channel
(if not inside installation cabinet)

5VdC L Inverter

17
130BA073.11 @

Illustration of the essential aspects of an installation to achieve a Stopping Category 0 (EN
60204-1) with safety Cat. 3 (EN 954-1).
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O Safe Stop Commissioning Test
After installation and before first operation, perform a commissioning test of an installation
or application making use of FC 300 Safe Stop.
Moreover, perform the test after each modification of the installation or application
of which the FC 300 Safe Stop is part.
The commissioning test:

1.

Remove the 24 V DC voltage supply to terminal 37 by the interrupt device while the motor is
driven by the FC 302 (i.e. mains supply is not interrupted). The test step is passed if the motor
reacts with a coast and the mechanical brake (if connected) is activated.

Then send Reset signal (via Bus, Digital I/O, or [Reset] key). The test step is passed if the motor
remains in the Safe Stop state, and the mechanical brake (if connected) remains activated.

Then reapply 24 V DC to terminal 37. The test step is passed if the motor remains in the coasting
state, and the mechanical brake (if connected) remains activated.

Then send Reset signal (via Bus, Digital I/O, or [Reset] key). The test step is passed

if the motor becomes operational again.

The commissioning test is passed if all four test steps are passed.
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o Additional Connections

O Load sharing

Danfitt

With load sharing you can connect several adjustable frequency drive’s DC intermediate circuits if
you extend the installation using extra fuses and AC coils (see illustration).

175ZA299.12

L K

83 88 89 88

—_—r Y] DC+ DC- Y] DC+ DC-
=) | E»
—

1

89 88
DC+ DC-|

NOTE

Load sharing cables must be shielded/armoured. If an unshielded/unarmoured cable
is used, some EMC requirements are not complied with.

Voltage levels of up to 975 V DC may No. | 88 | 89 | Loadsharing

occur between terminals 88 and 89.

O Installation of Load Sharing

| bc |bC+ |

The connection cable must be shielded and the maximum length from the adjustable
frequency drive to the DC bar is 82 ft (25 m).

NOTE

Load sharing calls for extra equipment.

sharing Instructions MI.50.NX.YY.

O Brake Connection Option

The connection cable to the brake resistor

must be shielded/armored.

For further information, see Load-

No.| 81 | 82 | Brake resistor

| R- | R+| terminals

1. Use cable clamps to connect the shield to the metal cabinet of the adjustable frequency
drive and to the decoupling plate of the brake resistor.
2. Dimension the cross-section of the brake cable to match the brake current.

MG.33.B4.22 - VLT is a registered Danfoss trademark

103



FC 300 Design Guide M

— How to Install —

NOTE
Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals.

NOTE

If a short circuit in the brake resistor occurs, prevent power dissipation in the brake resistor
by using a mains switch or contactor to disconnect the mains for the adjustable frequency
drive. Only the adjustable frequency drive can control the contactor.

O Relay connection
To set relay output, see parameter group No.| 01-02 | make (normally open)

5-4* Relays. 01 - 03 break (normally closed)
04 - 05 make (normally open)

04 - 06 | break (normally closed)

ZL'620va0gL

Terminals for relay connection.
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O Relay Output
Relay 1

e Terminal 01: common
e Terminal 02: normal open 240 V AC
e Terminal 03: normal closed 240 V AC

Relay 2

e Terminal 04: common
e Terminal 05: normal open 400 V AC
e Terminal 06: normal closed 240 V AC

Relay 1 and relay 2 are programmed in par.
5-40, 5-41, and 5-42.

Additional relay outputs by using option
module MCB 105.

O Parallel Connection of Motors
The adjustable frequency drive can control
several motors connected in parallel. The total
current consumption of the motors must not
exceed the rated output current Iiny for the
adjustable frequency drive.
This is only recommended when VVCPIUs s
selected in par. 1-01.

130BA047.10

240Vac, 2A

240Vac, 2A

400Vac, 2A

ey
(500

0000

130BA170.10

LC filter

Problems may arise at start and at low RPM values if motor sizes are widely different because small motors’
relatively high ohmic resistance in the stator requires a higher voltage at start and to operate at low RPM values.
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The electronic thermal relay (ETR) of the adjustable frequency drive cannot be used as motor protection for
the individual motor of systems with parallel-connected motors. Provide further motor protection by e.g.
thermistors in each motor or individual thermal relays. (Circuit breakers are not suitable as protection).

NOTE
When motors are connected in parallel, par. 1-02 Automatic motor adaptation (AMA) cannot be
used, and par. 1-01 Torque characteristics must be set to Special motor characteristics.

O Direction of Motor Rotation

The default setting is clockwise rotation U v ow %s
with the adjustable frequency drive output T T T
connected as follows. o 97 98

Terminal 96 connected to U-phase

o0——o—0
Terminal 97 connected to V-phase Uvow %
Terminal 98 connected to W-phase T %
96 97 98 2
The direction of motor rotation is changed by
switching two phases in the motor cable.
O Installation of Brake Cable
(Only for adjustable frequency drives ordered with brake chopper option).
The connection cable to the brake resistor must be shielded.
1. Connect the shield by means of cable No. Function
clamps to the conductive back plate on the 81, 82 Brake resistor terminals

adjustable frequency drive and to the metal
cabinet of the brake resistor.

2. Size the brake cable cross-section to
match the brake torque.

See Brake instructions, MI.90.FX.YY and MI.50.SX.YY for more information about safe installation.

NOTE
Voltages up to 960 V DC, depending on the supply voltage, may occur on the terminals.

\.

¥
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O Bus Connection
One or more adjustable frequency drives can

130BA060.11

Oooo

be connected to a controller (or master) using &
the RS-485 standardized interface. Terminal 68
is connected to the P signal (TX+, RX+), while O

terminal 69 is connected to the N signal (TX-,RX-).

68| |69 68| (69 68| 69

RS 232_~] +
[© use

If more than one adjustable frequency drive is

connected to a master, use parallel connections. :

RS 485

In order to avoid potential equalizing currents in the shield, ground the cable shield via
terminal 61, which is connected to the frame via an RC-link.

Bus termination

The RS-485 bus must be terminated by a resistor network at both ends. For this purpose,
set switch S801 on the control card to "ON".

For more information, see the paragraph Switches S201, S202, and S801.

00 How to Connect a PC to the FC 300
To control the adjustable frequency drive from a
PC, install the MCT 10 Setup Software.
The PC is connected via a standard (host/device)
USB cable, or via the RS-485 interface as
shown in the section Bus Connection in the
chapter How to Program.

130BT308

USB connection.

O The FC 300 Software Dialog Data transfer from PC to drive via MCT
Data storage in PC via MCT 10 Set-Up Software: 10 Set-Up Software:
1. Connect a PC to the unit via USB com port 1. Connect a PC to the unit via USB com port
2. MCT 10 Set-up Software 2. MCT 10 Set-up Software \1
3. Choose "Read from drive" 3. Choose "Open" - stored files will be shown ﬁ
4. Choose "Save as" 4. Open the appropriate file &)
5. Choose "Write to drive"

All parameters are now stored.

All parameters are now transferred to the drive.

A separate manual for MCT 10 Set-up
Software is available.
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O High Voltage Test
Carry out a high voltage test by short circuiting terminals U, V, W, L1, L and L3. Energize by max.
2.15 kV DC for one second between this short circuit and the chassis.

NOTE
When running high voltage tests of the entire installation, interrupt the mains and
motor connection if the leakage currents are too high.

O Safety Grounding
The adjustable frequency drive has a high leakage current and must be grounded
appropriately for safety reasons.

The ground leakage current from the adjustable frequency drive exceeds 3.5 mA. To ensure a good
mechanical connection from the ground cable to the ground connection (terminal 95), the cable
cross-section must be at least 0.015 in2 (10 mm?2) or 2 rated ground wires terminated separately.

O Electrical Installation - EMC Precautions
The following is a guideline to good engineering practice when installing adjustable frequency
drives. Follow these guidelines to comply with EN 61800-3 First environment. If the installation
is in EN 61800-3 Second environment, i.e. industrial networks, or in an installation with its own
transformer, deviation from these guidelines is allowed but not recommended. See also paragraphs
CE Labeling, General Aspects of EMC Emission and EMC Test Results.

Good engineering practice to ensure EMC-correct electrical installation:

e Use only braided shielded/armored motor cables and braided shielded/armored control cables. The shield
should provide a minimum coverage of 80%. The shield material must be metal, not limited to but
typically copper, aluminum, steel or lead. There are no special requirements for the mains cable.

o Installations using rigid metal conduits are not required to use shielded cable, but the motor cable
must be installed in conduit separate from the control and mains cables. Full connection of the
conduit from the drive to the motor is required. The EMC performance of flexible conduits varies
considerably and information from the manufacturer must be obtained.

e Connect the shield/armor/conduit to ground at both ends for motor cables as well as for control cables.
In some cases, it is not possible to connect the shield in both ends. If so, connect the shield at the
adjustable frequency drive. See also Grounding of Braided Shielded/Armored Control Cables.

e Avoid terminating the shield/armor with twisted ends (pigtails). It increases the high
frequency impedance of the shield, which reduces its effectiveness at high frequencies. Use
low-impedance cable clamps or EMC cable glands instead.

e Avoid using non-shielded/unarmored motor or control cables inside cabinets housing
the drive(s), whenever this can be avoided.

Leave the shield as close to the connectors as possible.

The illustration shows an example of an EMC-correct electrical installation of an IP 20 adjustable frequency
drive. The adjustable frequency drive is fitted in an installation cabinet with an output contactor and
connected to a PLC, which is installed in a separate cabinet. Other ways of performing the installation may
yield just as good EMC performance, provided the above guidelines for engineering practice are followed.

If the installation is not carried out according to the guidelines and if non-shielded cables and
control wires are used, some emission requirements are not complied with, although the immunity
requirements are fulfilled. See the paragraph EMC test results.
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PLC efc. Panel -
00
| z
2
d B ) »
BHB
B 6670 Output con—
(roororooooT] S tactor, etc.
00O
PLC
Grounding rail
—
Cable insula—
"2 G tion stripped
L
Min. 0.025 in2 \&/ A oSS0
(16mm2) N
Equalizing cable
i [t
- All cable entries in
Control cables one side of panel
i { J
A j >
Min. 7.9 in +Motor cable
L (200mm) M
between control < -
Mains supply cables, motor cable, | [ =
 / and mains cable
L2 T J
L3
PE I

-
Motor, 3 phases and

Reinforced protective ground protective ground

EMC-correct electrical installation of an IP20 adjustable frequency drive.
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O Use of EMC-Correct Cables
Danfoss recommends braided shielded/armored cables to optimize EMC immunity of the
control cables and the EMC emission from the motor cables.

The ability of a cable to reduce the incoming and outgoing radiation of electric noise depends
on the transfer impedance (Zt). The shield of a cable is normally designed to reduce the
transfer of electric noise; however, a shield with a lower transfer impedance (Zt) value is more
effective than a shield with a higher transfer impedance (Z7).

Transfer impedance (Z7) is rarely stated by cable manufacturers but it is often possible to estimate
transfer impedance (Z1) by assessing the physical design of the cable.

Transfer impedance (Z1) can be assessed on the basis of the following factors:

- The conductibility of the shield material.

- The contact resistance between the individual shield conductors.

- The shield coverage, i.e. the physical area of the cable covered by the shield -
often stated as a percentage value.

- Shield type, i.e. braided or twisted pattern.

a. Aluminum-clad with copper wire. Tr;g';j;e/fmimmdq”ce- Zy 2
b. Twisted copper wire or armored steel wire cable. 105 %
c. Single-layer braided copper wire with varying ~

percentage shield coverage. 104 /V\ b

This is the typical Danfoss reference cable. /
d. Double-layer braided copper wire.

Twin layer of braided copper wire with a

magnetic, shielded/armored intermediate layer.
f. Cable that runs in copper tube or steel tube.
g. Lead cable with 0.043 in. (1.1 mm)

wall thickness.

0,01 0,1 1 10 100 MHz

175ZA166.13 @ A

<%

The lower the Zj the better the cable shielding performance
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O Grounding of Shielded/Armored Control Cables
Generally speaking, control cables must be braided shielded/armored and the shield must be connected

by means of a cable clamp at both ends to the metal cabinet of the unit.

Danfitt

The drawing below indicates how correct grounding is carried out and what to do if in doubt.

a. Correct grounding
Control cables and cables for serial
communication must be fitted with cable
clamps at both ends to ensure the best
possible electrical contact.

b. Wrong grounding
Do not use twisted cable ends (pigtails).
They increase the shield impedance at
high frequencies.

c. Protection with respect to ground potential
between PLC and VLT
If the ground potential between the adjustable
frequency drive and the PLC (etc.) is different,
electric noise may occur that will disturb
the entire system. Solve this problem
by fitting an equalizing cable, next to the
control cable. Minimum cable cross-section:
0.025 in. 2 (16 mm 2).

d. For 50/60 Hz ground loops
If very long control cables are used, 50/60 Hz
ground loops may occur. Solve this problem by
connecting one end of the shield to ground via
a 100nF capacitor (keeping leads short).

e. Cables for serial communication
Eliminate low-frequency noise currents
between two adjustable frequency drives by
connecting one end of the shield to terminal
61. This terminal is connected to ground via
an internal RC link. Use twisted-pair cables
to reduce the differential mode interference
between the conductors.

FC

s
X

XXX
KR
XK

P
PE o«:ﬁc_}ops

Min. 0.025 in2 (16mm?2)

equalizing cable

PE o}
100nF

)

61

130BA051.11
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O Mains Supply Interference/Harmonics
An adjustable frequency drive takes up a Harmonic currents I; Is I
non-sinusoidal current from mains, which increases Hz 50Hz 250 Hz 350 Hz
the input current Irms. A non-sinusoidal current
is transformed by means of a Fourier analysis
and split up into sine wave currents with different
frequencies, i.e. different harmonic currents I
N with 50 Hz as the basic frequency:

The harmonics do not affect the power consumption //-\
directly but increase the heat losses in the @-
installation (transformer, cables). Consequently,

in plants with a high percentage of rectifier

load, maintain harmonic currents at a low 178Haz4.00
level to avoid overload of the transformer and

high temperature in the cables.

2
—
i

NOTE
Some of the harmonic currents might disturb communication equipment connected to the same
transformer or cause resonance in connection with power-factor correction batteries.

Harmonic currents compared to the RMS _
input current: Irms 1.0

I 0.9

Is 0.4

Iz 0.2

T11-49 < 0.1

To ensure low harmonic currents, the adjustable frequency drive is equipped with intermediate circuit
coils as standard. This normally reduces the input current I rms by 40%.

The voltage distortion on the mains supply depends
on the size of the harmonic currents multiplied 7 5 5 5 7
by the mains impedance for the frequency in THD7 = \/U5 U4+ U (U N%Uf U)
question. The total voltage distortion THD is

calculated on the basis of the individual voltage

harmonics using this formula:
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O Residual Current Device
You can use RCD relays, multiple protective grounding or grounding as extra protection,
provided that local safety regulations are complied with.

If a ground fault appears, a DC content may develop in the faulty current.

If RCD relays are used, you must observe local regulations. Relays must be suitable for
protection of 3-phase equipment with a bridge rectifier and for a brief discharge on power-up;
see section Ground Leakage Current for further information.
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D
g

O Start/Stop -
Terminal 18 = start/stop par. 5-10 [8] Start o«
Terminal 27 = No operation par. 5-12 [0] No I b

+ a a
operation (Default coast inverse 12[13[18]19]27] 29]32]33]20]37
i = i O|0|o|o|olo|o|o|olo
Terminal 37 = coasting stop (safe) 21919/91010/013/9/9.
. \

Par. 5-10 Digital Input = Start (default) - %
Par. 5-12 Digital Input = coast inverse (default) sm/imp Safe Stop
(Sltgl;t/Stop [ [

O Pulse start/stop N § §
Terminal 18 = latched start . .

. . 12]13]18]19|27(29|32|33|20|37
Terminal 27= stop inverse Rieleilelsileieislieiie]
DQO|D|IO|DIOIOO|O| D]
Par. 5 Digital input = Pulse start -10 4 ﬁ ﬁ
Par. 5 Digital input = Stop inverted -12 S sop e
S — .
Gy e L
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O Potentiometer Reference
Voltage reference via a potentiometer.

Par. 3-15 Reference Resource 1 [1]

= Analog Input 53

Par. 6-10 Terminal 53, Low Voltage = 0 Volt
Par. 6-11 Terminal 53, High Voltage = 10 Volt
Par. 6-14 Terminal 53, Low Ref./Feedb.
Value Value = 0 RPM

Par. 6-15 Terminal 53, High Ref./Feedb.
Value Value = 1,500 RPM

Switch S201 = OFF (U)

00 Encoder Connection

130BA154.10

Speed RPM

“Pe-15 3ola

al+10v/30mA

JOO
OO
160

>
-

/ Ref. voltage ) I S
s P6-11 10V ] i
. I

1kQ

The purpose of this guideline is to ease the set-up of encoder connection to FC 302. Before setting up
the encoder, the basic settings for a closed-loop speed control system will be shown.

Encoder Connection to FC 302

+24V DC

~
o
®
Ol
N
~
N
O

SIS

© O
OO
O
o Ol A
EleliM =

i
130BA090.10 —=

130BA163.10

24V 8 5VGND A A B B z Z D D
112(3|4(5|6(|7 (8|9 |10]|11(12
e e e |
Ol0|P|DIDID|D|D|P|D|O|O

il

5V incremental encoder

116
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O Encoder Direction
The direction of encoder is determined by which order the pulses are entering the drive.
Clockwise direction means channel A is 90 electrical degrees before channel B.
Counter Clockwise direction means channel B is 90 electrical degrees before A.
The direction determined by looking into the shaft end.

130BA119.10

AL -
L (@) e
BLI LI LI

AL cw
S @) e
B LI LI L

O Closed Loop Drive System rosmze
A drive system consist usually of more elements as:
00

» Motor &0@00
o Add 0000

(Gearbox)

(Mechanical Brake)
e FC 302 AutomationDrive
e Encoder as feedback system
« Brake resistor for dynamic braking A L Brake resistor
e Transmission - —ﬂ]]]]lﬂl]]l[l[ﬂl
° Load Transmission

]
/ \ Motor Gearbox

Encoder Mech. brake Load

Basic Set-up for FC 302 Closed Loop Speed Control

Applications demanding mechanical brake control will usually need a brake resistor.
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O Programming of Torque Limit and Stop
In applications with an external electromechanical brake, such as hoisting applications,
it is possible to stop the adjustable frequency drive via a "standard" stop command and
simultaneously activate the external electromechanical brake.
The example given below illustrates the programming of adjustable frequency drive connections.
The external brake can be connected to relay 1 or 2, see paragraph Control of Mechanical
Brake. Program terminal 27 to Coast, inverse [2] or Coast and Reset, inverse [3], and
program terminal 29 to Torque limit & stop [27].

Description:

If a stop command is active via terminal 18 and the adjustable frequency drive is not

at the torque limit, the motor ramps down to 0 Hz.

If the adjustable frequency drive is at the torque limit and a stop command is activated, terminal 42
Output (programmed to Torque limit and stop [27]) is activated. The signal to terminal 27 | changes
from "logic 1" to "logic 0", and the motor starts to coast, thereby ensuring that the hoist stops even
if the drive itself cannot handle the required torque (i.e. due to excessive overload).

130BA072.10
- Start/stop via terminal 18.
Par. 5-10 Start [8]. C—E Par. 5-10
- Quickstop via terminal 27. 19|
Par. 5-12 Coasting Stop, Inverse [2].
- Terminal 29 Output I:ﬂ Par. 5-12
Par. 3-19 Torque Limit & Stop [27]. 29| Par. 5-31
- Terminal 1 Relay output
O_
O_

Par. 5-40 Mechanical Brake Control [32]. o 540
ar. -

O Automatic Motor Adaptation (AMA)
AMA is a test algorithm which measures the electrical motor parameters at motor standstill.
This means that AMA itself does not supply any torque.
AMA is useful when commissioning systems, where you want to optimize the adjustment of
the adjustable frequency drive to the applied motor. This feature is particularly used where
the default setting does not adequately cover the motor.
Par. 1-29 allows a choice of complete AMA with determination of all electrical motor parameters,
or reduced AMA with determination of the stator resistance Rs only.
The duration of a total AMA varies from a few minutes on small motors to more than 15 minutes on large motors.

Limitations and preconditions:

e For the AMA to determine the motor parameters optimally, enter the correct motor
nameplate data in par. 1-20 to 1-26.
e For the best adjustment of the adjustable frequency drive, carry out AMA on a cold motor.
Repeated AMA runs may lead to a heating of the motor, which results in an increase of
the stator resistance, Rs. Normally, this is not critical.
e AMA can only be carried out if the rated motor current is minimum 35% of the rated output current of
the adjustable frequency drive. AMA can be carried out on up to one oversize motor.
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It is possible to carry out a reduced AMA test with an LC filter installed. Avoid carrying out

a complete AMA with an LC filter. If an overall setting is required, remove the LC filter while
running a total AMA. After completion of the AMA, reinsert the LC filter.

If motors are coupled in parallel, use only reduced AMA if any.

Avoid running a complete AMA when using synchronous motors. If synchronous

motors are applied, run a reduced AMA.

The adjustable frequency drive does not produce motor torque during an AMA. During an AMA, it
is imperative that the application does not force the motor shaft to run, which is known to happen
with e.g. windmilling in ventilation systems. This disturbs the AMA function.
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O Smart Logic Control
Programming 01

New useful facility in FC 302 is the Smart Logic Control (SLC).

In applications where a PLC is generating a simple sequence the SLC may take over
elementary tasks from the main control.

SLC is designed to act from event sent to or generated in the FC 302. The adjustable
frequency drive will then perform the pre-programmed action.

O SLC Application Example
One sequence 1:

Start - ramp-up - run at reference speed 2 sec - ramp-down and hold shaft until stop.

Max. ref.
P 3-03

Preset ref.[0]
P 3-10[0]

e State 2 State 3

State 1

Preset ref.[1]
P 3-10[1]

\J

2 sec 2lsec

Term 18
P 5-10 [Start]

130BA157.11

Set the ramping times in par. 3-41 and 3-42 to the desired times
tace¥Nporm [par. | —25]

tramp = Arc[RPM]

Set term 27 to No operation (par. 5-12)

Set Preset reference 0 to first preset speed (par. 3-10 [0]) in percentage of Max
Reference speed (par. 3-03). Ex.: 60%

Set preset reference 1 to second preset speed (par. 1-10 [1] Ex.: 0 % (zero).

Set the timer 0 for constant running speed in par. 13-20 [0]. Ex.: 2 sec.

Set Event 0 in par. 13-51 [0] to True [1]
Set Event 1 in par. 13-51 [1] to On Reference [4]
Set Event 2 in par. 13-51 [2] to SL Timeout 0 [30]
Set Event 3 in par. 13-51 [3] to False [0]

Set Action 0 in par. 13-52 [0] to Select preset ref. 0 [10]
Set Action 1 in par. 13-52 [1] to Start timer 0 [29]

Set Action 2 in par. 13-52 [2] to Select preset ref. 1 [11]
Set Action 3 in par. 13-52 [3] to No action [1]
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Start Event 1 TRUE [1]
command Action 1 Select preset ref. 0 [10]

State 0

Stop
command Event 2 On Reference [4]

Action 2 Start timer 0 [29]

Event 4 FALSE [0] State 1
Action 4 No action [1]
@

Event 3 SL Timeout 0 [30]
Action 3 Select preset ref. 1 [11]

130BA148.11

Set the Smart Logic Control in par. 13-00 to ON.

Start / stop command is applied on terminal 18. If stop signal is applied, the adjustable
frequency drive will ramp down and go into free mode.

O Application Example
Continuously sequencing 2:
Start - ramp-up - run at reference speed 0 in 2 sec - ramp-down to reference speed 1 - run at reference
speed 1 in 3 sec - ramp-up to reference speed 0 and then continue sequencing until stop is applied.

Max. ref.
P 3-03

Preset ref.[0] _|

_________ State 2
P 3-10[0] ate

State 3

1
I
Preset ref.[1] State 1 ! g
P 3-10[1] : Ll
2 sec 2lsec i
Term 18
P 5-10 [Start]
130BA157.11

Preparing for set-up:
Set the ramping times in par. 3-41 and 3-42 to the desired times

Lace™ M norm [par.L—25]

toamp = Arvef RRPA]

Set term 27 to No operation (par. 5-12)
Set Preset reference 0 to first preset speed (par. 3-10 [0]) in percentage of Max
Reference speed (par. 3-03). Ex.: 60%
Set Preset reference 1 to first preset speed (par. 3-10 [1]) in percentage of Max
Reference speed (par. 3-03). Ex.: 10%

Set preset reference 1 to second preset speed (par. 1-10 [1] Ex.: 10 % (zero).
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Set the timer 0 for constant running speed in par. 13-20 [0]. Ex.: 2 sec.
Set the timer 1 for constant running speed in par. 13-20 [1]. Ex.: 3 sec.

Set Event 0 in par. 13-51 [0] to True [1]

Set Event 1 in par. 13-51 [1] to On Reference [4]

Set Event 2 in par. 13-51 [2] to SL Timeout 0 [30]
Set Event 3 in par. 13-51 [3] to On Reference [4]

Set Event 4 in par. 13-51 [4] to SL Timeout [30]

Set Action 0 in par. 13-52 [0] to Select preset ref. 0 [10]
Set Action 1 in par. 13-52 [1] to Start timer 0 [29]

Set Action 2 in par. 13-52 [2] to Select preset ref. 1 [11]
Set Action 3 in par. 13-52 [3] to Start timer 1 [30]

Set Action 4 in par. 13-52 [4] to No action [1]
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o The Graphical and Numerical FC 300 Local

O How to Program on the Graphical Local
Control Panel
The following instructions are valid for the
graphical LCP (LCP 102):

130BA018.12

The control panel is divided into four
functional groups:
1. Graphical display with Status lines. -

[
7 a
2. Menu keys and LEDs - changing parameters S1t2a3t:1rspm T04A 43,5,_(102) -
and switching between display functions.
3. Navigation keys and LEDs. 1 83,5Hz b
4. Operation keys and LEDs.
Run OK c
All data is displayed in a graphical LCP display, — — — :ﬂ
Quick Mai
which can show up to five items of operating 2 saws | | meet || wenu Log
data while displaying [Status].
Display lines:
a. Status line:Status messages displaying
3

icons and graphic.
b. Line 1-2: Operator data lines displaying data

defined or chosen by the user. By pressing the Alarm @
[Status] key, up to one extra line can be added. =~ —~
c. Status line: Status messages displaying text. 4
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The LCD display has back lighting and a total of 6 alpha-numeric lines. The display lines show the direction of
(.%7. rotation (arrow), the chosen Set-up as well as the programming Set-up. The display is divided into 3 sections:

Top section shows up to 2 measurements Top section A 1"}'1‘3;{-
in normal operating status. D00A  00kW 2
. . R . Middle section < 0.0Hz a
The top line in the Middle section shows up to 0.0
5 measurements with related units, regardless of T —
f . Bottom section < A phase loss [H"II]
status (except in the case of alarm/warning). N [Auto Remate Trip

Bottom section always shows the state of the
adjustable frequency drive in Status mode.

The Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming another Set-up
other than the Active Set-up, the number of the programmed Set-up appears to the right.

Display Contrast Adjustment

Press [status] and [a] for darker display
Press [status] and [v¥] for brighter display

Most FC 300 parameter set-ups can be changed immediately via the control panel, unless a password
has been created via par. 0-60 Main Menu Password or via par. 0-65 Quick Menu Password.

LEDs:

If certain threshold values are exceeded, the alarm and/or warning LED light(s) up. A

status and alarm text appear on the control panel.

The on LED is activated when the adjustable frequency drive receives line voltage or via a DC bus
terminal or 24 V external supply. At the same time, the back light is on.

e Green LED/On: Control section is working.
e Yellow LED/Warn.: Indicates a warning. On

e Flashing Red LED/Alarm: Indicates an alarm. e

Alarm
130BP040.10
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LCP keys

The control keys are divided into functions. The
keys below the display and LEDS are used for

parameter Set-up, including choice of display 130BP045.10
indication during normal operation.

[Status] indicates the status of the adjustable frequency drive and/or the motor. You can

choose between 3 different readouts by pressing the [Status] key:

5 line readouts, 4 line readouts or Smart Logic Control.

Use [Status] for selecting the mode of display or for changing back to Display mode from either the Quick Menu
mode, the Main Menu mode or Alarm mode. Also use the [Status] key to toggle single or double readout mode.

[Quick Menus] allows quick access to different Quick Menus such as:

- My personal menu
- Quick setup

- Changes made

- Loggings

Use [Quick Menus] for programming the parameters belonging to the Quick Menu. It is possible
to switch directly between Quick Menu mode and Main Menu mode.

[Main Menu] is used for programming all parameters.

It is possible to switch directly between Main Menu mode and Quick Menu mode.

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds.
The parameter shortcut allows direct access to any parameter.

[Alarm log] displays an Alarm list of the five latest alarms (numbered A1-A5). To obtain additional details
about an alarm, use the arrow keys to maneuver to the alarm number and press [OK]. You will now receive
information about the condition of your adjustable frequency drive right before entering the alarm mode.

[Back] takes you to the previous step or layer
in the navigation structure.

[Cancel] annuls your last change or command as
long as the display has not been changed.

! Info I

[Info] supplies information about a command,
parameter, or function in any display window. [Info]
provides detailed information whenever

help is needed.

Exit info mode by pressing either [Info],

[Back], or [Cancel].
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Navigation Keys
The four navigation arrows are used to navigate between the different choices available in [Quick
(.,g; Menus], [Main Menu] and [Alarm log]. Use the keys to move the cursor.

[OK] is used for choosing a parameter marked by the cursor and for enabling the change of a parameter.

Local Control Keys for local control are found
at the bottom of the control panel.

130BP046.10

[Hand on] enables control of the adjustable frequency drive via the LCP. [Hand on] also starts the
motor, and it is now possible to enter the motor speed data by means of the arrow keys. The key can
be selected as Enabled [1] or Disabled [0] via par. 0-40 [Hand on] key on LCP.

External stop signals activated by means of control signals or a serial bus will over-

ride a "start" command via the LCP.

The following control signals will still be active when [Hand on] is activated:

e [Hand on] - [Off] - [Auto on]

e Reset
e Coasting stop inverse
e Reverse

e Set-up select Isb - Set-up select msb

e Stop command from serial communication
e Quick stop

o DC brake

[Off] stops the connected motor. The key can be selected as Enabled [1] or Disabled [0]
via par. 0-41 [Off] key on LCP. If no external stop function is selected and the [Off] key is
inactive, the motor can be stopped by disconnecting the voltage.

[Auto on] enables the adjustable frequency drive to be controlled via the control terminals
and/or serial communication. When a start signal is applied on the control terminals and/or
the bus, the adjustable frequency drive will start. The key can be selected as Enabled [1]
or Disabled [0] via par. 0-42 [Auto on] key on LCP.

NOTE
An active HAND-OFF-AUTO signal via the digital inputs has higher priority than
the control keys [Hand on] - [Auto on].

[Reset] is used for resetting the adjustable frequency drive after an alarm (trip). It can be
selected as Enabled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

The parameter shortcut can be carried out by holding down the [Main Menu] key for 3 seconds.
The parameter shortcut allows direct access to any parameter.
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O Quick Transfer of Parameter Settings

130BA027.10

Once the setup of a drive is complete, it is
recommended that the data is stored in the LCP
or on a PC via MCT 10 Setup Software Tool.

Data storage in LCP:

Go to par. 0-50 LCP copy

Press the [OK] key

Select "All to LCP"

Press the [OK] key

AII parameter settings are now stored in the LCP indicated by the progress bar.
When 100% is reached, press [OK].

PN

NOTE
Stop the unit before performing this operation.

It is now possible to connect the LCP to another adjustable frequency drive and copy the
parameter settings to this adjustable frequency drive as well.

Data transfer from LCP to drive:

Go to par. 0-50 LCP copy

Press the [OK] key

Select "All from LCP"

Press the [OK] key

The parameter settings stored in the LCP are now transferred to the drive indicated by
the progress bar. When 100% is reached, press [OK].

AN

NOTE
Stop the unit before performing this operation.

MG.33.B4.22 - VLT is a registered Danfoss trademark 127



FC 300 Design Guide M

— How to Program __

O Display Mode
In normal operation, up to 5 different operating variables can be indicated continuously in
Lk the middle section: 1.1, 1.2, and 1.3 as well as 2 and 3.

O Display Mode - Selection of Read-Outs

You can toggle between three status readout Par. 16-00 Control Word hex
screens by pressing the [Status] key. Par. 16-01 Reference [unit]
. . . . . Par. 16-02 Reference %
Operating variables with different formatting are Par. 16-03 Status word =
shown in each status screen - see below. Par. 16-04 Alarm word hex
Par. 16-05 Warning word hex
. Par. 16-06 Extended status wordhex [%]
The table shows the measurements you can link to Par. 16-10 Power (kW]
; : . : Par. 16-11 Power [HP1
e.ach of the operating variables. Define the links Par. 16-12 Motor voltage V]
via par. 0-20, 0-21, 0-22, 0-23, and 0-24. Par, 16-13 Frequency [Hz1
Par. 16-14 Motor current [A]
. Par. 16-16 Torque Nm
Each readout parameter selected in par. 0-20 Par. 16-17 Speed [RPM]
to par. 0-24 has its own scale and digits after Par._16-18 Motor thermal %
. . . . Par. 16-20 Phase angle
a possible decimal point. By larger numeric Par. 16-30 DC link voltage v
value of a parameter fewer digits are displayed Par. 16-32 Brake energy /s kw
i . Par. 16-33 Brake eneray / 2 min kW
after the decimal point. Par. 16-34 Heatsink temp. C
. Par. 16-35 Inverter thermal %
Ex.: Current readout SR TR ks A
5.25 A; 15.2 A 105 A. Par. 16-37 ImaxVLT A
Par. 16-38 SL controller state
Par. 16-39 Control card temp. C

Par. 16-50 External reference

Par. 16-51 Pulse reference

Par. 16-52 Feedback [Unit]
Par. 16-60 Diaital input bin
Par. 16-61 Terminal 53 switch setting Vv

Par. 16-62 Analoa input 53

Par. 16-63 Terminal 54 switch setting Y,

Par. 16-64 Analoa input 54

Par. 16-65 Analog output 42 [mA]
Par. 16-66 Diaital output [bin1
Par. 16-67 Freq. input #29 [Hz]
Par. 16-68 Frea. input #33 [Hz]
Par. 16-69 Pulse output #27 [Hz]
Par. 16-70 Pulse output #29 [Hz]
Par. 16-80 Fieldbus CTW hex
Par. 16-82 Fieldbus REF hex
Par. 16-83 Fieldbus MAV hex
Par. 16-84 Comm. option STW hex
Par. 16-85 FC port CTW 1 hex
Par. 16-86 FC port REF 1 hex

Status screen I:

This readout state is standard after start-up
or initialization.

Use [INFO] to obtain information about the
measurement links to the displayed operating
variables /1.1, 1.2, 1.3, 2, and 3).

See the operating variables shown in the
screen in this illustration.
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K
1013
207RPM 5258 24.4kW

6.9..

Auto Remote Runming

Status screen II:

See the operating variables (1.1, 1.2, 1.3, and 2)
shown in the screen in this illustration.

In the example, Speed, Motor current, Motor @
power and Frequency are selected as variables

in the first and second.

130BP062.10

Status screen III: Status il
This state displays the event and action of the TOEET ERE SO é
Smart Logic Controller. For further information, State: 0 of O [off] &
see section Smart Logic Controller. 'E,"'I,ﬂe_“' :

Auto Remote Runting

O Parameter Set-Up
The FC 300 Series can be used for practically all assignments, which is why the number of parameters is quite
large. The series offers a choice between two programming modes - a Main Menu and a Quick Menu mode.
The former provides access to all parameters. The latter takes the user through a few parameters
making it possible to start operating the adjustable frequency drive.

Regardless of the mode of programming, you can change a parameter both in the Main
Menu mode and in the Quick Menu mode.

O Quick Menu Key Functions __I - Slslel ﬁﬁ
Pressing [Quick Menus] The list indicates the % .r.‘;:a-a.l:"r.’.r:l.-.e:.r:l.l:i ------------ §
different areas contained in the Quick menu. 55 Bl o 8
Select My personal menu to display the chosen 03 Changes made
personal parameters. These parameters are 0& Logainas

selected in par. 0-25 My Personal Menu. Up to 20
different parameters can be added in this menu.

Select Quick setup to go through a limited number of parameters to get the motor running almost
optimally. The default setting for the other parameters considers the desired control functions
and the configuration of signal inputs/outputs (control terminals).

Parameters are selected by using the arrow keys. The parameters in the following table are accessible.
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0-01 Language
EnE 1-20 Motor Power [kW]
1-22 Motor Voltage [V]
(,g? 1-23 Motor Frequency [Hz]
1-24 Motor Current [A]
1-25 Motor Nominal Speed [rpm]
5-12 Terminal 27 Digital Input [0 No function*
3-02 Minimum Reference [rpm]
3-03 Maximum Reference [rpm]
3-41 Ramp 1 Ramp-up Time [sec]
3-42 Ramp 1 Ramp-down Time [sec]
3-13 Reference Site
1-29 Automatic Motor Adaptation (AMA) [1] Enable complete AMA

* If no connection in terminal 27 is selected, no
connection to +24 V on terminal 27 necessary.

Select Changes made to get information about:

e the last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters.
¢ the changes made since default setting.

Select Loggings to get information about the display line readouts. The information is shown as graphs.
Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible
to store up to 120 samples in the memory for later reference.

1107RFM SE4A  {Hs
Fain meny
i0-x* OperationfDizplay

O Main Menu Mode
Start the Main Menu mode by pressing the

130BP066.10

[Main Menu] key. The readout shown to the 125% Loaditator
right appears on the display. 2 %z Brakes
The middle and bottom sections on the display show 3-##% Fefersnce J Ramps

a list of parameter groups which can be chosen

by toggling the up and down buttons.

Each parameter has a name and number which remain the same regardless of the programming
mode. In the Main Menu mode, the parameters are divided into groups. The first digit of the
parameter number (from the left) indicates the parameter group number.

All parameters can be changed in the Main Menu. However, depending on the choice of configuration
(par. 1-00), some parameters canl be "missing". E.g. open loop hides all the P.I.D. parameters,
and other enabled options make more parameter groups visible.
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O Parameter Selection
In the Main menu mode, the parameters are
divided into groups. Select a parameter group
by means of the navigation keys.
The following parameter groups are accessible:

Load/Motor

|

References/Ramps

I

Digital In/Out

I

~N

Controllers

O

Profibus

ey
-

Reserved com. 1

Prog. Features

[

—
(6]

Drive information

7.10 ‘

After selecting a parameter group, choose a
parameter by means of the navigation keys.
The middle section on the display shows the
parameter number and name as well as the
selected parameter value.

O Changing Data
The procedure for changing data is the same whether you select a parameter in the Quick menu
or the Main menu mode. Press [OK] to change the selected parameter.
The procedure for changing data depends on whether the selected parameter represents
a numerical data value or a text value.

00 Changing a Text Value
If the selected parameter is a text value, change the
text value by means of the up/down navigation keys.
The up key increases the value, and the down
key decreases the value. Place the cursor on the
value you want to save and press [OK].

130BP068.10

1

w

1
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O Changing a Group of Numeric Data Values

If the chosen parameter represents a numeric
data value, change the chosen data value by
means of the <> navigation keys as well as the
up/down navigation keys. Use the <> navigation
keys to move the cursor horizontally.

Use the up/down navigation keys to change the data
value. The up key increases the data value, and the
down key decreases the data value. Place the cursor
on the value you want to save and press [OK].

Infinitely Variable Change of Numeric
Data Value

If the chosen parameter represents a numeric
data value, select a digit by means of the
<> navigation keys.

Change the selected digit infinitely variably by
means of the up/down navigation keys.

The chosen digit is indicated by the cursor. Place the
cursor on the digit you want to save and press [OK].

130BP069.10

130BP073.10

130BP070.10

130BP072.10
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O Changing of Data Value, Step-by-Step
Certain parameters can be changed step-by-step or infinitely variably. This applies to Motor Power
(par. 1-20), Motor Voltage (par. 1-22) and Motor Frequency (par. 1-23). apn
The parameters are changed both as a group of numeric data values and as nu- (7@7
meric data values infinitely variably.

O Read-out and Programming of In-
dexed Parameters
Parameters are indexed when placed in a rolling stack.
Par. 15-30 to 15-32 contain a fault log which can be read out. Choose a parameter, press [OK],
and use the up/down navigation keys to scroll through the value log.

Use par. 3-10 as another example:

Choose the parameter, press [OK], and use the up/down navigation keys to scroll through the
indexed values. To change the parameter value, select the indexed value and press [OK].
Change the value by using the up/down keys. Press [OK] to accept the new setting. Press
[CANCEL] to abort. Press [Back] to leave the parameter.
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O How to Program on the Numerical 150BA191.10

Local Control Panel
(.,g; The following instructions are valid for the

Numerical LCP (LCP 101).
The control panel is divided into four || I

———— Selup/l

functional groups: 1 |

1. Numerical display.
Menu keys and LEDs - changing parameters
and switching between display functions. Sews  Quok  Main
3. Navigation keys and LEDs. [E Sewp  Menu
4. Operation keys and LEDs.

Display line:

Status line: Status messages displaying 3
icons and numeric value.

LEDs:
e Green LED/On: Indicates if control 4
section is warning.

e Yellow LED/Wrn.: Indicates a warning.

e Flashing red LED/Alarm: Indicates an alarm.

LCP keys

[Menu] Select one of the following modes:

e Status

e Quick Setup

e Main Menu

Status Mode: Displays the status of the EEB m?..é
i e

adjustable frequency drive or motor.

If an alarm occurs, the NLCP automatically
switches to status mode.

A number of alarms can be displayed.

130BP078.10
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1-20 Motor Power kW

1-22 Motor voltage V

1-23 Motor Frequency Hz

1-24 Motor Current A

5-12 Terminal 27 Digital Input [0] No function
3-02 Minimum Reference rpm

3-03 Maximum Reference rpm

3-41 Ramp 1 Ramp-up Time sec

3-42 Ramp 1 Ramp-down Time sec

3-13 Reference Site

1-29 Automatic Motor Adaptation, AMA [1] Enable complete AMA

Main Menu is used for programming all parameters.
The parameter values can be changed using the
up/down arrows when the value is flashing.

Select Main Menu by pressing the [Menu]

key a number of times.

Select the parameter group [xx-__) and press [OK]
Select the parameter __-[xx) and press [OK]

If the parameter is an array parameter, select

the array number and press [OK]

Select the desired data value and press [OK]

o
—
(o))
N
o
o
[a)
o
(2]
—

[Back] for stepping backwards
Arrow [[] [O] keys are used for maneuvering
between commands and within parameters.

O Local Control Keys
Keys for local control are found at the bottom
of the control panel.

130BP046.10

[Hand on] enables control of the adjustable frequency drive via the LCP. [Hand on] also starts the
motor and it is now possible to enter the motor speed data by means of the arrow keys. The key can
be selected as Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

External stop signals activated by means of control signals or a serial bus will over-

ride a "start" command via the LCP.

The following control signals will still be active when [Hand on] is activated:

e [Hand on] - [Off] - [Auto on]
e Reset
e Coasting stop inverse
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e Reverse

e Set-up select Isb - Set-up select msb

e Stop command from serial communication
e Quick stop

o DC brake

[Off] stops the connected motor. The key can be selected as Enabled [1] or Disabled
[0] via par. 0-41 [Off] key on LCP.

If no external stop function is selected and the [Off] key is inactive, the motor can
be stopped by disconnecting the voltage.

[Auto on] enables the adjustable frequency drive to be controlled via the control terminals
and/or serial communication. When a start signal is applied on the control terminals and/or
the bus, the adjustable frequency drive will start. The key can be selected as Enabled [1]
or Disabled [0] via par. 0-42 [Auto on] Key on LCP.

NOTE
An active HAND-OFF-AUTO signal via the digital inputs has higher priority than
the control keys [Hand on] [Auto on].

[Reset] is used for resetting the adjustable frequency drive after an alarm (trip). It can be
selected as Enabled [1] or Disabled [0] via par. 0-43 Reset Key on LCP.
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O Initialization to Default Settings
Initialize the adjustable frequency drive to default settings in two ways:

Recommended initialization (via par. 14-22)

1. Select par. 14-22 Par. 14-22 initializes everything except:
2. Press [OK] ;43'30 I’:Fltl /
T s 1 = rotoco
3. Select "Initialisation 8-31 Address
4. Press [OK] 8-32 Baud Rate
5. Cut off the mains supply and wait until 8-35 Minimum Response Delay
the display turns off. o e sl iy
8-37 Max Inter-char Delay

6. Reconnect the mains supply - the adjustable I e -

frequency drive is now reset. 15-20 to 15-22  Historic log
15-30 to 15-32 Fault log

Manual initialization

1. Disconnect from mains and wait until _
the display turns off. 12'82 gperatmg Hours

2. Press [Status] - [Main Menu] - [OK] 15:04 O?Zf’;;ﬁ:s
at the same time: 15-05 Over volts

3. Reconnect mains supply while pressing the keys.

4. Release the keys after 5 s.
5. The adjustable frequency drive is now
programmed according to default settings.

NOTE

When you carry out manual initialization,
you also reset serial communication

and fault log settings.
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o Parameter Selection

Parameters for FC 300 are grouped into various parameter groups to easily select the correct
parameters for optimized operation of the adjustable frequency drive.
0-xx Operation and display parameters

Basic settings, set-up handling
Display and Local Control Panel parameters for choosing readouts, setting up
selections, and copying functions

1-xx Load and motor parameters, including all load- and motor-related parameters

2-xx Brake parameters

DC brake

Dynamic brake (resistor brake)
Mechanical brake

Over-voltage control

3-xx References and ramping parameters includes DigiPot function

4-xx Limits and warnings; setting of limits and warning parameters

5-xx Digital inputs and outputs, including relay controls

6-xx Analog inputs and outputs

7-xx Controls; setting parameters for speed and process control

8-xx Communication and option parameters for setting of FC RS-485 and FC USB port parameters.

9-xx Profibus parameters

10-xx DeviceNet and CAN Fieldbus parameters

13-xx Smart Logic Control parameters

14-xx Special function parameters

15-xx Drive information parameters

16-xx Readout parameters

17-xx Encoder option parameters

138
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o Parameters: Operation to the motor (Hz). This parameter cannot be
and Display adjusted while the motor is running.
| Jp ] |
 0.0% Basic Settings [/;7
Option:
Option: * International [0]
* English UK (ENGLISH) [0] us [1]
German (DEUTSCH) [1] Function:
French (FRANCAIS) [2] Select International [0] to set the unit of par.1-20
Danish (DANSK) [3] Motor Power in kW and the default setting of par.
Spanish (ESPANOL) [4] 1-23 to 50 Hz. Select "[1] US" to set the unit
Italian (ITALIANO) [5] of par. 1-21 Motor Power in HP and the default
Chinese (CHINESE) [10] value of par. 1-23 to 60 Hz. Par. 0-03 cannot
Finnish (FINNISH) [20] be adjusted while the motor is running.
English US (ENGLISH US) [22]
Greek (GREEK) [27]
Portuguese (PORTUGUESE) [28] Option:
Slovenian (SLOVENIAN) [36] Resume [0]
Korean (KOREAN) [39] * Forced stop, use saved reference [1]
Japanese (JAPANESE) [40] Forced stop, reference = 0 [2]
Turkish (TURKISH) [41]
Traditional Chinese [42] Function:
Bulgarian [43] Sets the operating mode when mains voltage
Serbian [44] is reconnected after power down in Hand
Romanian (ROMANIAN) [45] (local) operation.
Hungarian (HUNGARIAN) [46]
Czech [47] Select Resume [0] to start up the drive with the
Polish (POLISH) [48] same local reference and the same start/stop
Russian [49] conditions (applied by [START/STOP]) as before
Thai [50] the drive was switched off.
Bahasa Indonesian (BAHASA Use Forced stop, use saved reference [1] to
INDONESIAN) [51] stop the drive until mains voltage reappears
and until you press [START]. After the start
Function: command, set the local reference.
Defines the language to be used in display. Select Forced stop, set reference to 0 [2] to

stop the drive until mains voltage reappears.

The adjustable frequency drive can be delivered Local reference is reset.

with 4 various language packages. English and

German are included in all packages. English O 0-1* Set-Up Handling
cannot be erased or manipulated. 0-10 Active Set-up
0-02 Motor Speed Unit Option:
Option: *;a(;tory 1setup [(1)]
%XRPM [0] e P [1]
Hz [1] Set-up 2 [2]
Set-up 3 [3]
Function: Set-up 4 [4]
Defines the parameters for motor speed (i.e. Multi set-up [9]

references, feedbacks, limits) displayed in terms
of shaft speed (in RPM) or the output frequency

default setting display text value for use in communication via serial communication port
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Function:
Defines the Set-up number to control the
functions of the drive.
All parameters are programmed in four individual
parameter Set-ups, Set-up 1 - Set-up 4. Open
loop and closed-loop function can only be
changed with a stop signal applied. The Default
Set-up cannot be modified.
Default Set-up [0] contains the data set at Danfoss.
Can be used as a data source if the other Set-ups are
to be returned to a known state. Par. 0-50 and par.
0-06 allow copying from one Set-up to another or
to all the other Set-ups. Set-ups 1-4 are individual
Set-ups, which can be selected individually.
Multi Set-up [9] is used by remote-selection
between Set-ups. Use digital inputs and the serial
communication port for switching between Set-ups.

Apply a stop signal when switching between Set-ups
where parameters marked as "not changeable
during operation" have different values. To make
sure that parameters marked as "not changeable
during operation" are never set differently in

two Set-ups, you should link the two Set-ups
together via par. 0-12. Parameters that are "not
changeable during operation" are marked FALSE in
the parameter lists in the section Parameter Lists.

0-11 Edit Set-up

Option:
Factory setup [0]
XK set-up 1 [1]
Set-up 2 [2]
Set-up 3 [3]
Set-up 4 [4]
Active Set-up [9]
Function:

Selects Editing Set-up. Editing is done via the
active Set-up or one of the inactive Set-ups.
Selects the Set-up in which to program (change of
data) during operation (applies both via the control
panel and via the serial communication port). You
can program the 4 Set-ups independently of the
active Set-up (selected in par. 0-10).

Factory Set-up [0] contains default data and can be
used as a data source to return the other Set-ups
to a known state. Set-ups 1-4 are individual
Set-ups and can be used as required. They can be
programmed freely, regardless of the active Set-up.

default setting

display text

0-12 This Set-up Linked to

Option:

*Setup 1 [1]
Setup 2 [2]
Setup 3 [3]
Setup 4 [4]
Function:

Apply a stop signal when switching between set-ups
where parameters marked as "not changeable
during operation" have different values. To make
sure that parameters marked as "not changeable
during operation" are never set differently in

two set-ups, link the two set-ups together. The
adjustable frequency drive will automatically
synchronize the parameter values. Parameters that
are not changeable during operation are marked
FALSE in the section Parameter Lists.

The link set-up feature is used by Multi setup
in par. 0-10. Multi setup is used to shift from
one setup to another during operation (i.e.
when the motor is running). Some parameters
must have the same value during the transition
- these are the parameters which are listed

as "FALSE" under the column "Change during
operation" in the parameters lists.

Par. 0-12 This Set-up Linked to ensures that the
"Change during operation = FALSE" parameters are
synchronized in the linked set-up. Select which
parameter the link is selected to in par. 0-12.

An example: Multi setup between Setup

1 and Setup 2;

Usually the programming is finished in Setup 1 first
and then need to make sure that Setup 1 and Setup 2
are synchronized (or "linked"). There are two ways:
1. Change the Edit Set-up to 2 in par. 0-11

and set par. 0-12 to Setup 1. This will start

the linking (synchronizing) process.

value for use in communication via serial communication port
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A readout of all the set-ups linked together by

means of par. 0-12. The parameter has one index [/
for each parameter set-up. Each set-up shows the [/%
set-up bitset linked to that particular set-up.

130BP075.10

Example where set-up 1 and 2 are linked:

2. While still in Setup 1; copy Setup 1 to
Setup 2. Then set par. 0-12 to Setup 2. This

0-14 Readout: Edit Set-ups / Channel

0 - FFF.FFF.FFF ¥ AAA.AAA.AAA

130BP076.10

will start the linking process.
This parameter shows the setting of parameter
0-11, as set by the different communication
channels. When the number is read out in hex,
as it is in the LCP, each number represents one
channel. Numbers 1-4 represent a setup number,
"F" means factory setting, and "A" means active
setup. The channels are, from right to left, LCP,
FC-bus, USB, HPFB1-5. Example: The number

AAAAAA21h means that the FC bus selected set-up

After the linking process, par. 0-13 Readout: 2 in parameter 0-11, the LCP selected set-up 1,

Linked Set-ups will read {1,2} to indicate that all and all others uses the active set-up.

"Change during operation = FALSE" parameters .

are now the same in Setup 1 and Setup 2. If a 0 0-2* LCP Display

change of a "Change during operation = FALSE" Ly [l eny (I Eor =l

parameter e.g. par. 1-30 Stator Resistance (Rs) None [0]
in Setup 2 it will also be changed automatically in Profibus Warning Word [953]
Setup 1. Switching between Setup 1 and Setup Readout Transmit Error Counter [1005]
2 during operation is now possible. Readout Receive Error Counter [1006]
Readout Bus Off Counter [1007]

Warning Parameter [1013]
Running Hours [1501]

Array [5] kWh Counter [1502]
Control Word [1600]

Reference [Unit] [1601]

~Range: Reference % [1602]
0 - 255 N/A %0 N/A Status Word [1603]

default setting display text value for use in communication via serial communication port
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Main Actual Value [Unit] [1604] PCD 7 Write to MCO [3407]
Main Actual Value [Unit] [1605] PCD 8 Write to MCO [3408]
ERAE Custom Readout [1609] PCD 9 Write to MCO [3409]
Power [kW] [1610] PCD 10 Write to MCO [3410]
Power [hp] [1611] PCD 1 Read from MCO [3421]
Motor voltage [1612] PCD 2 Read from MCO [3422]
Frequency [1613] PCD 3 Read from MCO [3423]
Motor Current [1614] PCD 4 Read from MCO [3424]
Frequency [%] [1615] PCD 5 Read from MCO [3425]
Torque [1616] PCD 6 Read from MCO [3426]
* Speed [RPM] [1617] PCD 7 Read from MCO [3427]
Motor Thermal [1618] PCD 8 Read from MCO [3428]
KTY Sensor Temperature [1619] PCD 9 Read from MCO [3429]
Motor Angle [1620] PCD 10 Read from MCO [3430]
Phase Angle [1621] Digital Inputs [3440]
DC Link Voltage [1630] Digital Outputs [3441]
Brake Energy /s [1632] Actual Position [3450]
Brake Energy /2 min [1633] Commanded Position [3451]
Heatsink Temp. [1634] Actual Master Position [3452]
Inverter Thermal [1635] Slave Index Position [3453]
Inv. Nom. Current [1636] Master Index Position [3454]
Inv. Max. Current [1637] Curve Position [3455]
SL Controller State [1638] Track Error [3456]
Control Card Temp. [1639] Synchronizing Error [3457]
External Reference [1650] Actual Velocity [3458]
Pulse Reference [1651] Actual Master Velocity [3459]
Feedback [Unit] [1652] Synchronizing Status [3460]
Digi Pot Reference [1653] Axis Status [3461]
Digital Input [1660] Program Status [3462]
Terminal 53 Switch Setting [1661] Idle Time [9913]
Analog Input 53 [1662] Paramdb Requests in Queue [9914]
Terminal 54 Switch Setting [1663]
Analog Input 54 [1664] Function:
gf‘a_lo‘-lg gutput ‘:32 [mA] [12221 None [0] No display value chosen
Frlgclqt.a In:utglifz[Q |[n|_]|z] E1667% Control Word [1600] Displays the
Freq. Input #33 [Hz] [1668] present control word
Pulse Output #27 [Hz] [1669] Reference [Unit] [1601] displays the status value
Pulse Output #29 [Hz] [1670] of terminals 53 or 54 using the unit stated on the
Relay Output [bin] [1671] basis of configuration in par. 1-00 (RPM or Nm).
Counter A [1672] Reference % [1602] displays the total
Counter B [1673] L
Fieldbus CTW 1 [1680] reference (sum of digital/analog/preset/bus/freeze
Fieldbus REF 1 [1682] ref./catch up and slow-down).
Comm. Option Status [1684] Status Word [binary] [1603] Displays
FC Port CTW 1 [1685] the present status word
FC Port REF 1 [1686] Alarm Word [1604] indicates one or several
ﬁ:arm worg 5 [122(1)] alarms in a Hex code.
Wz::ilngc\)/\r/ord E1692% Warning Word [1605] indicates one or
Warning Word 2 [1693] more warnings in a Hex code.
Ext. Status Word [1694] Extended Status Word [1606] [Hex] indicates
Ext. Status Word 2 [1695] one or more status states in a Hex code.
Egg ; wr?:e EO mgg Ejgg Power [kW] [1610] states the actual power
rite to i
PCD 3 Write to MCO [3403] consumed by the motor in kW.
PCD 4 Write to MCO [3404] Power [hp] [1611] states the actual power
PCD 5 Write to MCO [3405] consumed by the motor in HP.
PCD 6 Write to MCO [3406]
default setting display text value for use in communication via serial communication port

142 MG.33.B4.22 - VLT is a registered Danfoss trademark



FC 300 Design Guide

Danfitt

— How to Program __

Motor Voltage [V] [1612] states the voltage
supplied to the motor.

Frequency [Hz] [1613] gives the motor
frequency, i.e. the output frequency from the
adjustable frequency drive.

Motor Current [A] [1614] states the phase
current of the motor measured as effective value.
Torque [%] [1616] gives the current motor load
in relation to the rated motor torque.

Speed [RPM] [1617] Displays the speed in
RPM (revolutions per minute) i.e. the motor
shaft speed in closed-loop.

Motor Thermal [1618] states the calculated/es-
timated thermal load on the motor.

DC Link Voltage [V] [1630] states the
intermediate circuit voltage in the adjustable
frequency drive.

Brake Energy /s [1632] states the present
braking torque transferred to an external brake
resistor. Stated as an instantaneous value.
Brake Energy /2 min [1633] states the braking
torque transferred to an external brake resistor.
The mean power is calculated continuously

for the latest 120 seconds.

Heatsink Temp. [°C] [1634] states the present
heatsink temperature of the adjustable frequency
drive. The cut-out limit is 203 £ 9°F (95 £ 5°C);
cutting back in occurs at 158 + 9°F (70 £ 5°C).
Inverter Thermal [1635] returns the
percentage load of the inverters.

Inv. Nom. Current [1636] The nominal current
of the adjustable frequency drive.

Inv. Max. Current [1637] The maximum current
of the adjustable frequency drive.

SL Controller State [1638] returns the state
of the event executed by the control.

Control Card Temp. [1639] returns the
temperature on the control card.

External Reference [1650] [%] gives the
sum of the external reference as a percentage
(the sum of analog/pulse/bus).

Pulse Reference [1651] [Hz] states the
frequency in Hz connected to the programmed
digital inputs (18, 19 or 32, 33).

Feedback [Unit] [1652] returns the reference
value from programmed digital input(s).

Digital Input [1660] states the signal states
from the 6 digital terminals (18, 19, 27, 29, 32
and 33). Input 18 corresponds to the bit at the
far left. "0" = signal low; "1" = signal high.

default setting display text
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Terminal 53 Switch Setting [1661]

returns the setting of input terminal 53.

Current = 0; Voltage = 1.

Analog Input 53 [1662] returns the actual value
on input 53 either as reference or protection value.
Terminal 54 Switch Setting [1663]

returns the setting of input terminal 54.

Current = 0; Voltage = 1.

Analog Input 54 [1664] returns the actual value
on input 54 either as reference or protection value.
Analog Output 42 [mA] [1665] returns the
actual value in mA on output 42. Selection of
shown value is set in par. 6-50.

Digital Output [bin] [1666] returns the bin
value of all digital outputs.

Freq. Input #29 [Hz] [1667] returns

the actual value of the frequency applied on
terminal 29 as an impulse input.

Freq. Input #33 [Hz] [1668] returns

the actual value of the frequency applied on
terminal 33 as an impulse input.

Pulse output #27 [Hz] [1669] returns the
actual value of impulses applied to terminal

27 in digital output mode.

Pulse output #29 [Hz] [1670] returns the
actual value of impulses applied to terminal

29 in digital output mode.

Fieldbus CTW 1 [1680] Control word (CTW)
received from the Bus-Master.

Fieldbus status word1 signal [1681] Status
word (STW) sent to the Bus-Master.

Fieldbus REF 1 [1682] Main reference value sent
with control word form the Bus-Master.

Fieldbus speed actual value A signal

[1683] Main actual value sent with the Status
word to the Bus Master.

Comm. Option Status [binary] [1684] Extended
serial comm. bus option status word.

FC Port CTW 1 [1685] Control word (CTW)
received from the Bus-Master.

FC Port REF 1 [1686] Status word (STW)

sent to the Bus-Master.

0-21 Display Line 1.2 Small

Option:

* Motor Current [A] [1614]

Options are the same as in par. 0-20.

value for use in communication via serial communication port
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0-22 Display Line 1.3 Small

[1610]

0-23 Display Line 2 Large

Xk Frequency [Hz] [1613]

0-24 Display Line 3 Large

XKReference % [1602]
Option:
None [0]
Control Word [1600]
Reference [Unit] [1601]
Reference % [1602]
Status Word [binary] [1603]
Alarm Word [1604]
Warning Word [1605]
Extended Status Word [1606]
Power [kW] [1610]
Power [hp] [1611]
Motor Voltage [V] [1612]
Frequency [Hz] [1613]
Motor Current [A] [1614]
Torque [%] [1616]
Speed [RPM] [1617]
Motor thermal [1618]
DC Link Voltage [V] [1630]
BrakeEnergy/s [1632]
Heatsink Temperature [°C] [1634]
Inverter thermal [1635]
InomVLT [1636]
ImaxVLT [1637]
Condition controller state [1638]
Data read-out: Control Card Temperature [1639]
External Reference [%] [1650]
Feedback [Unit] [1652]
Digital Input [1660]
Terminal 53 Switch Setting [1661]
Analog Input 53 [1662]
Terminal 54 Switch Setting [1663]
Analog Input 54 [1664]
Analog Output 42 [mA] [1665]
Digital Output [bin] [1666]
Frequency input #29 [Hz] [1667]
Frequency input #33 [Hz] [1668]
Pulse output #27 [Hz] [1669]
Pulse output #29 [Hz] [1670]
Pulse output #29 [Hz] [1670]
Fieldbus control word1 signal [1680]
Fieldbus status word1 signal [1681]
Fieldbus speed setpoint A signal [1682]

default setting display text

Fieldbus speed actual value A signal [1683]
Communication Option Status Word [1684]
[binary]

FC port control word1 signal [1685]
FC port speed setpoint A signal [1686]

Function:
None [0] No display value chosen
Control Word [1600] Displays the
present control word
Reference [Unit] [1601] displays the status value
of terminals 53 or 54 using the unit stated on the
basis of configuration in P.1-00 (RPM or Nm).
Reference % [1602] displays the total
reference (sum of digital/analog/preset/bus/freeze
ref./catch up and slow-down).
Status Word [binary] [1603] Displays
the present status word
Alarm Word [1604] indicates one or several
alarms in a Hex code.
Warning Word [1605] indicates one or
more warnings in a Hex code.
Extended Status Word [1606] [Hex] indicates
one or more status states in a Hex code.
Power [kW] [1610] states the actual power
consumed by the motor in kW.
Power [hp] [1611] states the actual power
consumed by the motor in HP.
Motor Voltage [V] [1612] states the voltage
supplied to the motor.
Frequency [Hz] [1613] gives the motor
frequency, i.e. the output frequency from the
adjustable frequency drive.
Motor Current [A] [1614] states the phase
current of the motor measured as effective value.
Torque [%] [1616] gives the current motor load
in relation to the rated motor torque.
Speed [RPM] [1617] Display the speed
in RPM (revolutions per minute) i.e. the
crankshaft speed in closed loop.
Motor thermal [1618] states the calculated/es-
timated thermal load on the motor.
DC Link Voltage [V] [1630] states the
intermediate circuit voltage in the adjustable
frequency drive.
BrakeEnergy/s [1632] states the present brake
power transferred to an external brake resistor.
Stated as an instantaneous value.
BrakeEnergy/2 min [1633] states the brake
power transferred to an external brake resistor.

value for use in communication via serial communication port
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The mean power is calculated continuously

for the latest 120 seconds.

Heatsink Temperature [°C] [1634] states

the present heat sink temperature of the
adjustable frequency drive. The cut-out limit

is 203 £ 9 °F (95 £ 5°C); cutting back in

occurs at 158 = 9 °F (70 + 5°QC).

Inverter thermal [1635] returns the percentage
load of the inverters.

InomVLT [1636] The nominal current of the
adjustable frequency drive.

ImaxVLT [1637] The maximum current of

the adjustable frequency drive.

Condition controller state [1638] returns the
state of the event executed by the controller.
Data read-out: Control Card Temperature
[1639] returns the temperature on control card.
External Reference [1650] [%] gives the

sum of the external reference as a percentage
(the sum of analog/pulse/bus).

Pulse Reference [1651] [Hz] states the
frequency in Hz connected to the programmed
digital inputs (18, 19 or 32, 33).

Feedback [Unit] [1652] returns the reference
value from programmed digital input(s).

Digital Input [1660] states the signal states
from the 6 digital terminals (18, 19, 27, 29, 32
and 33) Input 18 corresponds to the bit at the far
left. "0" = signal low; "1" = signal high.
Terminal 53 Switch Setting [1661]

returns the setting of input terminal 53.

Current = 0; Voltage = 1.

Analog Input 53 [1662] returns the actual value
on input 53 either as reference or protection value.
Terminal 54 Switch Setting [1663]

returns the setting of input terminal 54.

Current = 0; Voltage = 1.

Analog Input 54 [1664] returns the actual value
on input 54 either as reference or protection value.
Analog Output 42 [mA] [1665] returns the
actual value in mA on output 42. Selection of
shown value is set in par. 06-50.

Digital Output [bin] [1666] returns the bin
value of all digital outputs.

Frequency input #29 [Hz] [1667] returns

the actual value of the frequency applied on
terminal 29 as an impulse input.

Frequency input #33 [Hz] [1668] returns

the actual value of the frequency applied on
terminal 33 as an impulse input.

default setting

display text

MG.33.B4.22 - VLT is a registered Danfoss trademark

Pulse output #27 [Hz] [1669] returns the
actual value of impulses applied to terminal

27 in digital output mode.

Pulse output #29 [Hz] [1670] returns the
actual value of impulses applied to terminal

29 in digital output mode.

Fieldbus control word1 signal [1680] Control
word (CTW) received from the Bus Master.
Fieldbus status word1 signal [1681] Status
word (STW) sent to the Bus Master.

Fieldbus speed setpoint A signal [1682]
Main reference value sent with control word
form the Bus Master.

Fieldbus speed actual value A signal
[1683] Main actual value send with the Status
word to the Bus Master.

Communication Option Status Word
[binary] [1684] Extended fieldbus comm.
option status word.

FC port control word1 signal [1685] Control
word (CTW) received from the Bus Master.

FC port speed setpoint A signal [1686] Status
word (STW) sent to the Bus Master.

0-25 My Personal Menu

Array [20]

Range:
0 - 9999

Function:
Defines the parameters to include in the Q1 Personal
Menu accessible via [Quick Menu] on the LCP. Add
up to 20 parameters in the Q1 Personal Menu.
The parameters are listed in the Q1 Personal Menu
in the order programmed in this array parameter.
Delete parameters by setting the value to "0000".

0-4* LCP Keypad

0-40 [Hand on] Key on LCP

Option:

Disabled [0]
* Enabled [1]

Password [2]

Function:

Select Disabled [0] to avoid accidental start of
the drive in Hand mode. Select Password [2]
to avoid unauthorized start in Hand mode. Set

value for use in communication via serial communication port
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the password in par. 0-62 or par. 0-64 if par. Function:
0-40 is included in the Quick menu. Select Transfer to LCP all parameters [1] to copy all
parameters in all set-ups from the drive memory

0-41_[Off] Key on LCP to the LCP memory. Select Transfer from LCP all

i

Option: parameters [2] to copy all parameters in all set-ups
Disabled [0] from the LCP memory to the drive memory. Select
¥ Enabled [1] Transfer from LCP size indep. parameters [3] to
Password [2] copy only the parameters that are independent of
the motor size. The latter selection can be used
Function: to program several drives with the same function
Press [Off] and select Disabled [0] to avoid without disturbing motor data which are already set.

accidental drive stop. Press [Off] and select

Password [2] to avoid unauthorized stop. Set 0-51 Set-up Copy

the password in par. 0-62 or par. 0-64 if par. Option:

0-40 is included in the Quick menu. ¥ No copy [0]

CoPy fo setup 1 )
Copy to set-up 2 [2]

Option: Copy to set-up 3 [3]

Disabled [0] Copy to set-up 4 [4]

* Enabled [1] Copy to all [9]

Password [2]

Function:

Function: Select Copy to set-up 1 [1] to copy all parameters
Press [Auto on] and select Disabled [0] to avoid in the currently edited set-up (set in par. 0-11)
accidental drive start in Auto mode. Press [Auto on] to set-up 1. Make the same choice in the other
and select Password [2] to avoid unauthorized start parameters. Select Copy to all [9] to make
in Auto mode. Set the password in par. 0-62 or par. all parameters in all set-ups to the parameters
0-64 if par. 0-40 is included in the Quick menu. in the currently edited set-up.

0-43 [Reset] Key on LCP O 0-6* Password
Option: 0-60 Main Menu Password

Disabled [0] Range:
* Enabled [1] 0 - 9999 *100
Password [2] §
Function:
Function: Defines the password used for accessing the
Press [Reset] and select Disabled [0] to avoid Main Menu. If par. 0-62 is set to Full access
accidental alarm reset. Press [Reset] and select [0], this parameter is ignored.

Password [2] to avoid unauthorized resetting. Set

the password in par. 0-62 or par. 0-64 if par. (SR e (0 [ LT T | SRR

0-40 is included in the Quick menu. Option:
¥ Full access [0]
O 0-5* Copy / Save Read only [1]
No access [2]
Option: )
% No copy [0] Function: .
Transfer to LCP all parameters [1] ;elect Full access [0] to disable the password
Transfer from LCP all parameters [2] in par. O.—60. Sgl.ect Read.on/y [1] to block
Transfer from LCP size indep. unauthorized editing of Main Menu parameters.
parameters [3]

default setting display text value for use in communication via serial communication port
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Select No access [2] to block unauthorized viewing
and editing of Main Menu parameters.

0-65 Quick Menu Password

Range:
0 - 9999 * 200

Function:
Defines the password be used to access the
Quick Menu. If par. 0-66 is set to Full access
[0], this parameter is ignored.

0-66 Access to Quick Menu w/o Password

Option:

X Full access [0]
Read only [1]
No access [2]
Function:

Select Full access [0] to disable the password in par.
0-64. Select Read only [1] to block unauthorized
editing of Quick Menu parameters. Select No
access [2] to block unauthorized viewing and
editing of Quick Menu parameters.

default setting display text value for use in communication via serial communication port
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o Parameters: Load and Motor

O 1-0* General Settings

1-00 Configuration Mode

Option:

*Speed open loop [0]
Speed closed-loop [1]
Torque [2]
Function:

Speed control, open loop: Enables speed control
(without feedback signal from motor) with automatic
slip compensation for almost constant speed at
varying loads. Compensations are active, but can
be disabled in the Load / Motor parameter group.
Speed control, closed loop: Enables encoder
feedback from motor. Obtain full holding torque

at 0 RPM. Increased speed accuracy: Provide a
feedback signal and set the speed PID controller.
Torque control, speed feedback: Connect the
encoder speed feedback signal to the encoder input.
Only possible with "Flux with encoder

feedback", par. 1-01.

1-01 Motor Control Principle

Option:

u/f [0]
VVCplus [1]
Flux sensorless [2]
Flux w/ motor feedback [3]
Function:

Determines which motor control principle to employ.
[0] U/f is special motor mode. Used for special
motor applications as parallel connected motors.
Generally, the best shaft performance is obtained
in the two Flux Vector control modes Flux w/
encoder feedback [3] and Flux sensorless [2]. Most
applications, however, are easily handled using a
Voltage Vector control mode VVCPIUs [1]. The main
benefit of VVCPIUs operation is a simpler motor model.
Par. 1-01 cannot be adjusted while the

motor is running.

1-02 Flux Motor Feedback Source

Option:
X 24 Vv encoder [1]
MCB 102 [2]

default setting

display text

Function:
24 \V encoder [1] is an A and B channel encoder.
The encoder can be connected to the digital
inputs terminals 32/33 only.
MCB 102 [2] is selection of encoder module.
Par. 1-02 cannot be adjusted while the
motor is running.

1-03 Torque Characteristics

Option:

* Constant torque [0]
Variable torque [1]
Auto Energy Optim. [2]
Function:

Select the demanded torque characteristic. AEO and
VT are different kinds of energy-saving operation.

Constant torque [0]: The motor shaft output will
provide constant torque by variable speed control.
Variable Torque [1]: The motor shaft output will
provide a variable torque by variable speed control.
Set variable torque level in par. 14-40.

Automatic Energy Optimizing function [2]:
Automatically adjusts the optimized energy
consumption by setting par. 14-41 and par. 14-42

1-05 Local Mode Configuration

Option:

Speed open-loop [0]

Speed closed-loop [1]
* As conf. mode P. 1-00 [2]

Function:

Select which application configuration mode (par.
1-00) to use when a Local (LCP) Reference is
active. A Local Reference can only be active if
par. 3-13 is [0] or [2]. By default the Local
Reference is only active in Hand Mode.

1-1%
Option:

*Asynchron [0]
PM, non salient SPM [1]

Function:
Motor construction can either be asynchronous
or permanent magnet (PM) motor.

value for use in communication via serial communication port
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0 1-2* Motor Data

1-20 Motor Power [kW]

Range:

0.50 - 10 HP (0.37-7.5 kW) [Motor
type de-
pendent]

Function:
The value should equal the nameplate data on the
connected motor. The default value corresponds
to the nominal rated output of the unit.

NOTE

Changing the value in this parameter

affects the setting of other parameters.

Par. 1-20 cannot be changed while
the motor is running.

1-21 Motor Power [HP]

Range:

0.5-10 HP [M-TYPE]

Function:
The value should equal the nameplate data on the
connected motor. The default setting corresponds
to the nominal rated output of the unit.

1-22 Motor Voltage

Range:

200-500 V [Motor
type de-
pendent]

Function:

The value should equal the nameplate data on the
connected motor. The default value corresponds
to the nominal rated output of the unit.

NOTE

Changing the value in this parameter

affects the setting of other parameters.

Par. 1-22 cannot be changed while
the motor is running.

1-23 Motor Frequency

Option:
%50 Hz (50 HZ) [50]
60 Hz (60 HZ) [60]

Min - Max motor frequency: 20 - 300 Hz

default setting

display text

Function:

Select the stated value from the motor name plate.
Alternatively, set the value for motor frequency to
be infinitely variable. If a value different from 50 Hz
or 60 Hz is selected, it is necessary to correct par.
1-50 to 1-54. For 87 Hz operation with 230/400 V
motors, set the name plate data for 230 V/50 Hz.
Adapt par. 2-02 Output speed high limit and par.
2-05 Maximum reference to the 87 Hz application.

NOTE

Changing the value in this parameter

affects the setting of other parameters.

Par. 1-23 cannot be changed while
the motor is running.

NOTE

If a delta connection is used, select
the rated motor frequency for the
delta connection.

1-24 Motor Current
Range:
Motor type dependent.

Function:
The value should equal the nameplate data on
the connected motor. Data is used for calculating
torque, motor protection, etc.

NOTE

Changing the value in this parameter

affects the setting of other parameters.

Par. 1-24 cannot be changed while
the motor is running.

1-25 Motor Nominal Speed

Range:

100. - 60000. RPM * ExpressionLimitRPM

Function:
The value should equal the name plate data
on the connected motor. The data is used for
calculating motor compensations.

value for use in communication via serial communication port
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1-26 Motor Cont. Rated Torque

Range:

1.0 - 10000.0 Nm *5.0 Nm

Function:
Parameter open when par.
PM, non salient SPM.

1-10 = [1]

The value should equal the nameplate data on the
connected motor. The default value corresponds
to the nominal rated output of the unit.

Par. 1-26 cannot be adjusted while the

motor is running.

1-29 Automatic Motor Adaptation (AMA)

Option:

X OFF [0]
Enable complete AMA [1]
Enable reduced AMA [2]
Function:

If the AMA function is used, the adjustable frequency
drive automatically sets the necessary motor
parameters (par. 1-30 to par. 1-35) with the
motor stationary. AMA ensures optimum use of the
motor. For the best adaptation of the adjustable
frequency drive, run AMA on a cold motor.

Select Enable complete AMA, if the adjustable
frequency drive is to carry out AMA of the stator
resistance Rs, the rotor resistance Ry, the stator
leakage reactance xi, the rotor leakage reactance
X2 and the main reactance Xh.

Select Reduced AMA if a reduced test is to be
carried out, in which only the stator resistance

Rs in the system is determined.

AMA cannot be carried out while the motor is running.

AMA cannot be carried out on permanent
magnet motors.

Activate the AMA function by pressing [Hand on]
after selecting [1] or [2]. See also section Automatic
Motor Adaptation. After a normal sequence, the
display will read, "Press [OK] to finish AMA." After
pressing the [OK] key, the adjustable frequency
drive is now ready for operation.

default setting

display text

NOTE

It is important to set motor par. 1-2*

correctly, since these form part of the

AMA algorithm. For optimum dynamic
motor performance, an AMA must be carried
out. It may take up to 10 min, depending on
the power rating of the motor.

NOTE

Avoid externally generating torque
during AMA.

NOTE

If one of the settings in par. 1-2%*
is changed, par. 1-30 to 1-39 will

return to default setting.

0 1-3* Advanced Motor Data

The motor data in par. 1-30 - par. 1-39 must
be matching the specific motor, in order for

the motor to run properly. Default settings are
figures based on common motor parameter values
from normal standard motors. If the motor
parameters are not set correctly, it may cause

a malfunction of the drive system.

If the motor data is not known it is recommended
to perform an AMA (Automatic Motor Adaptation).
See section Automatic Motor Adaptation. The
AMA sequence will adjust all motor parameters
except the moment of inertia of the rotor.

P1-33 P1-34

E» Ris X1s X'25

P 1-31
R'>

130BA065.10

Motor equivalent diagram for an asynchronous motor

value for use in communication via serial communication port
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1-30 Stator Resistance (Rs)

Option:
Ohm Dependingonmotordata.

Function:
Sets the stator resistance value for the motor
control. Do not attempt to change par. 1-30
while the motor is running.

1-31 Rotor Resistance (Rr)

Option:
Ohm Dependingonmotordata.

Function:
A manually entered Rotor resistance, Rr must
apply to a cold motor. Improve shaft performance
by fine-tuning Rr. Do not attempt to change
par. 1-31 while the motor is running.

R2’ can be set as follows:

1. AMA: The adjustable frequency drive measures
the value on the motor. All compensations
are reset to 100%.

The motor supplier states the value.

The default settings of R2’ are used. The
adjustable frequency drive selects the setting
on the basis of the motor nameplate data.

w N

1-33 Stator Leakage Reactance (X1)

Option:
Ohm Dependingonmotordata.

Function:
Sets the stator leakage reactance of the
motor. Do not attempt to change par. 1-33
while the motor is running.

X1 can be set as follows:

1. AMA: The adjustable frequency drive measures
the value on the motor.

The motor supplier states the value.

The default setting of X1 is used. The adjustable
frequency drive selects the setting on the

basis of the motor nameplate data.

w N

default setting display text

1-34 Rotor Leakage Reactance (X2)

Option:

| Jp ] |
Ohm Dependingonmotordata.

Function:
Sets the rotor leakage reactance of the
motor. Do not attempt to change par. 1-34
while the motor is running.

X2 can be set as follows:

1. AMA: The adjustable frequency drive determines
the value on the motor to determine.

2. The motor supplier states the value.

3. The default setting of X2 is used. The adjustable
frequency drive selects the setting on the
basis of the motor nameplate data.

1-35 Main Reactance (Xh)
Option:
Ohm Dependingonmotordata.

Function:
Sets the main reactance of the motor. Do not attempt
to change par. 1-34 while the motor is running.

Xh can be set as follows:

1. AMA: The adjustable frequency drive measures
the value on the motor.

2. The motor supplier states the value.

3. The default setting of Xh is used. The adjustable
frequency drive selects the setting on the
basis of the motor nameplate data.

1-36 Iron Loss Resistance (Rfe)

Range:

1 - 10.000 Q *10.0000Q

Function:
Sets the equivalent of the Rre to compensate for
iron losses in the motor. Do not attempt to change
par. 1-35 while the motor is running. The function
is switched off if 10.000 Q is chosen.
The iron loss parameter is especially important
in torque control applications. If Rre is unknown,
leave par. 1-36 on default setting.

value for use in communication via serial communication port
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1-37 d-axis Inductance (Ld)

Range:

0.0 - 1000.0 mH *0.0 mH

Function:
Set the value of the d-axis inductance. This
parameter is only active when par. 1-10 has the
value [1] PM motor (Permanent Magnet Motor). See
the permanent magnet motor data sheet.

Option:
Depends on motor type
Value 2 - 100 poles

*4-po|emotor

Function:
Sets the motor pole number.

Poles ~np@ 50 Hz ~nn@60 Hz
2 2700 - 2880 3250 - 3460
4 1350 - 1450 1625 - 1730
6 700 - 960 840 - 1153

The table shows the normal speed range for
various motor types. Define motors designed

for other frequencies separately. The stated
value must be, even as the figure refers to the
motor’s number of poles (not a pair of poles). The
drive carries out the initial setting of par. 1-39
based on par. 1-23 and par. 1-25.

1-40 Back EMF at 1000 RPM

Range:

10 - 1000 V %500 Vv

Function:
Set the nominal back EMF for the motor
running at 1000 RPM.

This parameter is only active when par. 1-10 has
the value [1] PM motor (Permanent Magnet Motor).

1-41 Motor Angle Offset

Range:

0 - 65535 N/A *o0 N/A

Function:
Enter the correct offset angle between the PM motor
and the index position (single-turn) of the attached
encoder / resolver. The value range of 0 - 65535
corresponds to 0 - 2 * pi (radians). Hint: After

default setting

display text

O

drive start-up, apply DC-hold and enter the value
of par. 16-20 Motor Angle in this parameter.

This parameter is only active when par. 1-10 has
the value [1] PM motor (Permanent Magnet Motor).

1-5*% Load Indep. Setting

1-50 Motor Magnetization at Zero Speed

Range:

0 - 300 % % 100%

Function:
Is used along with par. 1-51 to obtain a different
thermal load on the motor when running at low
speed. Enter a value which is a percentage of the
rated magnetizing current. A setting too low may
cause a reduced torque on the crankshaft.

Magn. current

100% ——
Par.1-50

Par.1-51 Hz

1308A045.11 Par.1-52 RPM

1-51 Min Speed Normal Magnetizing [RPM]

Range:

0 - 10 RPM % 1RPM

Function:
Is used along with par. 1-50. See drawing in
par. 1-50. Set the required frequency (for normal
magnetizing current). If the frequency is set
lower than the motor slip frequency, par. 1-50
and par. 1-51 are of no significance.

1-52 Min Speed Normal Magnetizing [Hz]

Range:

0 - 10 Hz X0 Hz

Function:
Is used along with par. 1-50. See drawing
in par. 1-50. Set the required frequency (for
normal magnetising current). If the frequency
is set lower than the motor slip frequency, par.
1-50 and par. 1-51 are inactive.

value for use in communication via serial communication port
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1-53 Model Shift Frequency Par. 1-53 cannot be adjusted while the

motor is running.

Range: -
4.0 - 50.0 Hz *6.7 Hz 1-55 U/f Characteristic - U
Function: Range:
Flux Model shift 0.0 - max. motor voltage 3 Expression limit V
With this parameter it is possible to make an
Function:

adjustment of the shifting point where FC 302
changes the FLUX model. Useful in some sensitive
speed and torque control applications.

This parameter is an array parameter [0-5] and is
only accessible when par. 1-01 is set to U/f [0]. Set
the voltage at each frequency point to manually
form a U/f-characteristic matching the motor. The
frequency points are defined in par 1-56.

1-56 U/f Characteristic - F

Range:
0.0 - max. motor frequenc¥ Expression limit Hz

Function:
This parameter is an array parameter [0-5] and
is only accessible when par. 1-01 is set to U/f
[0]. Set the frequency points to manually form a
U/f-characteristic matching the motor. The voltage

130BA146.10

Speed closed-loop or Torque par. 1-00 = [1] or [2] at each point is defined in par. 1-55.

and Flux w/motor feedback par. 1-01 = [3]

Function Variable current - Flux mode ';,";’rt‘f;’g'fj?e 1308A166.10

-Sensorless A

Par. 1-00 Speed open loop mode [0] and par. 1-01 LS55 ———— =

Flux sensorless [2]: In speed open loop in flux L |

mode, the speed must be determined from the E I | : :

current measurement. Below nporm X 0.1, the drive 1552 — — — — | | |

is working from a variable current model. Above 1-5511] — I ' : :

Nnorm X 0.125, the drive is working from the FLUX 1-55[0] | ! I | |

model in the adjustable frequency drive. ls6 1%6 1se 1S5 LSe 156
Output Frequency
Par 1-56 [x]

O 1-6* Load Depend. Setting
1-60 Low Speed Load Compensation
Range:
-300 - 300% *100%

Function:
Enables compensation of voltage in relation to
load when the motor is running at low speed.
Optimum U/f characteristic is obtained. The

130BA147.10

Speed open loop par. 1-00 = [0]
Flux sensorless par. 1-01 = [2]

default setting display text value for use in communication via serial communication port

153

MG.33.B4.22 - VLT is a registered Danfoss trademark



i

FC 300 Design Guide

Danfitt

— How to Program __

frequency range within which this parameter is
active, depends on the motor size.

Motor size: 0.34 - 10 HP (0.25 kW - 7.5
kW) Change over: < 10 Hz

Um

130BA046.11

Par.1-60 Par.1-61

f
Changeover out

1-61 High Speed Load Compensation

Range:

-300 - 300% *100%

Function:
Enables compensation of voltage in relation to
load when the motor is running at high speed.
Optimum U/f characteristic is obtained. The
frequency range within which this parameter is
active, depends on the motor size.

Motor size Changeover

0.34 - 10 HP (0.25 kW -
7.5 kW)

> 10 Hz

1-62 Slip Compensation

Range:

-500 - 500 % *100%

Function:
Slip compensation is calculated automatically,
i.e. on the basis of the rated motor speed nm,n.
In par. 1-62, slip compensation is adjusted in
detail, which compensates for tolerances in the
value of nm,n. This function is not active along
with Torque Characteristics (par. 1-03), Speed
closed loop, Torque control, Speed feedback,
and Special motor characteristics.

default setting

display text

Enter a %-value of the rated motor
frequency (par. 1-23).

1-63 Slip Compensation Time Constant

Range:

0.05 - 5.00 s *0.10s

Function:
Determines the slip compensation reaction speed.
A high value results in slow reaction. On the other
hand, a low value results in quick reaction. If you
encounter low-frequency resonance problems,
the set time must be longer.

1-64 Resonance Dampening

Range:

0 - 500 % *100%

Function:
Setting par. 1-64 and par. 1-65 can eliminate
high-frequency resonance problems. For
less resonance oscillation, the value of par.
1-64 must be increased.

1-65 Resonance Dampening Time Constant

Range:

5 - 50 msec. X5 msec.

Function:
Setting par. 1-64 and par. 1-65 can eliminate
high-frequency resonance problems. Choose the
time constant that provides the best dampening.

1-66 Min. Current at Low Speed

Range:

0 - Variable Limit % *100%

Function:
Is enabled when par. 1-00 = SPEED OPEN
LOOP only. The drive runs with constant current
through motor below 10 Hz.
When speed is above 10 Hz, the motor flux model in
the drive controls the motor. Par. 4-16 and / or par.
4-17 automatically adjusts par. 1-66. The parameter
with the highest value adjusts par. 1-66. The current
setting in par. 1-66 is composed of the torque
generating current and the magnetizing current.

Example: Par. 4-16 Torque Limit for Motor
Mode is set to 100% and par. 4-17 Torque
Limit for Generating Mode is set to 60%.

value for use in communication via serial communication port
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Par. 1-66 automatically sets to about 127%,
depending on the motor size.

1-67 Load Type

Option:

* passive load [0]
Active load [1]
Function:

Select passive load [0] for conveyers, fan and pump
applications. Select active load [1] for hoisting
applications. When active load [1] is selected, set
min. current at low speed (par. 1-66) to a level
which corresponds to maximum torque.

1-68 Minimum Inertia

Range:

0 - Variable Limit % Depending on motor data

Function:
Set the minimum moment of inertia of the
mechanical system.

Par. 1-68 and par. 1-69 are used for
pre-adjustment of the Proportional Gain in
the speed control (par. 7-02).

1-69 Maximum Inertia

Range:

0 - Variable Limit 3% Depending on motor data

Function:
Set the maximum moment of inertia of
the mechanical system.

0O 1-7* Start Adjustments

1-71 Start Delay

Range:

0.0 - 10.0 s *0.0s

Function:
Enables a delay of the starting time. The adjustable
frequency drive begins with the start function
selected in par. 1-72. Set the start delay time
until acceleration is to begin.

1-72 Start Function

Option:

DC hold/delay time [0]

DC Brake/delay time [1]
*Coast/delay time [2]

default setting

display text

MG.33.B4.22 - VLT is a registered Danfoss trademark

Start speed/ current clockwise operation [3]

Horizontal operation [4]
VVCPlus/Flux clockwise [5]
Function:

Selects the start function during start

delay (par. 1-71).

Select DC hold/delay time [0] to energize

the motor with a DC holding current (par.

2-00) in the start delay time.

Select DC brake/delay time [1] to energize

the motor with a DC braking current (par.
2-01) during start delay time.

Select Coast/delay time [2] to release the
shaft-coasted drive during the start delay

time (inverter off).

Select Start speed/current clockwise [3] to
connect the function described in par. 1-74 and
par. 1-76 in the start delay time.

Regardless of the value applied by the reference
signal, the output speed applies the setting of the
start speed in par. 1-74 and the output current
corresponds to the setting of the start current

in par. 1-76. This function is typically used in
hoisting applications without counterweight and
especially in applications with a one-armature
motor, where the start is clockwise, followed by
rotation in the reference direction.

Select Horizontal operation [4] to obtain the
function described in par. 1-74 and par. 1-76
during the start delay time. The motor rotates in
the reference direction. If the reference signal
equals zero (0), par. 1-74 Start speed is ignored
and the output speed equals zero (0). The output
current corresponds to the setting of the start
current in par. 1-76 Start current.

Select VVCrlus/Flux clockwise [5] for the function
described in par. 1-74 only (Start speed in

the start delay time). The start current is
automatically calculated.

This function only uses the start speed in the
start delay time. Regardless of the value set by
the reference signal, the output speed equals
the setting of the start speed in par. 1-74. Start
speed/current clockwise [3] and VVCPlus/Flux
clockwise [5] are typically used in hoisting
applications. Start speed/current in reference
direction [4] is particularly used in applications with
counterweight and horizontal movement.

value for use in communication via serial communication port
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1-73 Flying Start [RPM]

Option:

% Off (DISABLED) [0]
On (ENABLED) [1]
Function:

This function makes it possible to "catch"
a spinning motor which is spinning freely
because of a line drop-out.

Select Disabled if this function is not required.
Select Enabled if the adjustable frequency drive is
to be able to "catch" and control a spinning motor.
When par. 1-73 is enabled, par. 1-71 and

1-72 have no function.

Flying start is active in VVC+ mode only.

NOTE
It is recommended not to use this function
in hoisting applications.

1-74 Start Speed [RPM]

Range:

0 - 600 RPM X O0rRPM

Function:
Sets the desired motor start speed.
The motor output speed "leaps" to the set value. This
parameter can be used e.g. for hoist applications
(cone armature motors). Set the start function in
par. 1-72to [3], [4] or [5], and set a start delay time
in par. 1-71. A reference signal must be present.

1-75 Start Speed [Hz]

Range:

0 - 500 Hz X0 Hz

Function:
Sets a start speed.
After the start signal, the output speed adjusts
to the set value. This parameter can be used
e.g. for hoist applications (cone rotor motors).
Set the start function in par. 1-72 to [3], [4] or
[5], and set a start delay time in par. 1-71. A
reference signal must be present.

1-76 Start Current

Range:

0.00 - par. 16-36 A

% 0.00A

default setting display text

156

Function:
Some motors, such as cone rotor motors, need extra
current/starting speed (boost) to disengage the
mechanical brake. For this purpose use par. 1-74
and par. 1-76. Set the required value to disengage
the mechanical brake. Set the start function in par.
1-72 to [3] or [4], and set a start delay time in par.
1-71. A reference signal must be present.

1-8* Stop Adjustments

1-80 Function at Stop

Option:

* Coast [0]
DC hold [1]
Motor check [2]
Pre-magnetizing [3]
Function:

Selects the drive function after a stop command
or after the speed is ramped down to the
settings in par. 1-81.

Select Coasting [0] to leave the motor in free
mode. Activate DC hold [1] DC holding current
(par. 2-00). Select Motor check [2] to check

if a motor has been connected.

Select Pre-magnetizing [3] to build up a magnetic
field while the motor is stopped. The motor can
now produce a quick torque build-up at start.

1-81 Min Speed for Function at Stop [RPM]

Range:

0 - 300 RPM % 0RPM

Function:
Sets the speed at which to activate Function
at stop (par. 1-80).

1-82 Min Speed for Function at Stop [Hz]

Range:

0.0 - 500 Hz *0.0 Hz

Function:
Set the frequency at which the function to activate
function at stop is selected in par. 1-80.

1-9* Motor Temperature
1-90 Motor Thermal Protection
Option:

*No protection [0]

value for use in communication via serial communication port
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Thermistor warning [1]
Thermistor trip [2]
ETR warning 1 [3]
ETR trip 1 [4]
ETR warning 2 [5]
ETR trip 2 [6]
ETR warning 3 [7]
ETR trip 3 [8]
ETR warning 4 [9]
ETR trip 4 [10]
Function:

The adjustable frequency drive determines
the motor temperature for motor protection
in two different ways:

e Via a thermistor sensor connected to one of the
analog inputs, terminals 53 or 54 (par. 1-93).

e Via calculation of the thermal load, based on
the actual load and time. The calculation is
compared with the rated motor current Im,n and
the rated motor frequency fm,n. The calculations
estimate the need for a lower load at lower speed
due to less cooling from the incorporated fan.

If the motor is overloaded, select No protection

if no warning or tripping is required. Select
Thermistor warning to receive a warning when the
connected thermistor in the motor switches off.
Select Thermistor trip if you want the adjustable
frequency drive to cut out (trip) when the connected
thermistor in the motor switches off. Select
thermistor (PTC sensor) if you want a thermistor
integrated in the motor (for winding protection) to
stop the adjustable frequency drive in case of motor
overheating. The cut-out value is > 3 k.

R
[n]

4000

3000

1330

550

250

e~ <

v ['C]

-20°C ¥ nominel =5°C|
9 nominel

v 9
nominel +5'C
175HA183.10

default setting display text

Select ETR Warning 1-4 to receive a warning on
the display when the motor is overloaded. Select
ETR Trip 1-4 to have the adjustable frequency
drive trip when the motor is overloaded. It is
possible to program a warning signal via one of
the digital outputs. The signal appears in case of
a warning and if the adjustable frequency drive
trips (thermal warning). ETR (Electronic Terminal
Relay) functions 1-4 will not calculate the load
until the unit is switched to the set-up where they
were selected. For the North American market:
The ETR functions provide Class 20 motor overload
protection in accordance with NEC.

N
=3
=3
=)
1752A082.11

<
~ I | tour= 1 x fun

= four= 2 X fun

50 four= 0.2 x fyy

072 1.4 16 1.8 20 T‘L}«L
1-91 Motor External Fan
Option:
* No [0]
Yes (1]
Function:

Select whether to apply an external motor fan
(external ventilation), indicating unnecessary
derating at low speed.

If you select Yes [1], the graph below is followed

if the motor speed is lower. If the motor speed is
higher, the time still derates as if no fan is installed.

t [s]

2000

130BA100.10

I~ | 1xPar 1-23

10 T o
1.0 1.2 1.4 1.6 1.8 2.0 M Nou
Par 1-24

value for use in communication via serial communication port
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You cannot change par. 1-91 while the
motor is running.

1-93 Thermistor Source

i

Option:

* None [0]
Analog input 53 [1]
Analog input 54 [2]
Function:

Selects the analog input used for connecting
the Thermistor (PTC sensor). Do not attempt
to change par. 1-93 while the motor is running.
An analog input cannot be selected if the analog
input is already in use as a reference resource
(selected in par. 3-15, 3-16 or 3-17).

default setting display text value for use in communication via serial communication port
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o Parameters: Brakes

0 2-0* DC Brake

2-00 DC Hold Current

Range:

0 - 100% *X50 %

Function:
Holds the motor function (holding torque) or
preheats the motor. You cannot use this parameter
if DC hold [1] is selected in par. 1-72 or par. 1-80.
Set the Holding current as a percentage value in
relation to the rated motor current Im,n (par. 1-24).
100% DC holding current corresponds to Im,n.

(O_FF) _ ITFcs02.mnorm * 100%

I'motor.norm

NOTE
The maximum value depends on the
rated motor current.

Avoid 100 % current for too long. It
may damage the motor.

2-01 DC Brake Current
Range:
0 - 160 %

X 50%

Function:
Applies DC brake current on a stop command.
Activate the function by reaching the set speed
in par. 2-03, by activating the DC Brake Inverse
function on one of digital inputs, or via the serial
communication port. The braking current is
active during the time period set in par. 2-02.
Set the current as a percentage value of the
rated motor current Im,n (par. 1-24). 100% DC
braking current corresponds to Im,n.

(OFF)

TFC302.norm
Lol i

e 100 %

NOTE
The maximum value depends on the
rated motor current.

Avoid 100 % current for too long. It
can damage the motor.

default setting display text

2-02 DC Braking Time

Range: e
0.0 - 60.0 s. % 10.0s.
Function:

Sets the active DC braking time for the DC
braking current (par. 2-01).

2-03 DC Brake Cut-In Speed

Range:

0 - par. 4-13 RPM X 0rRPM

Function:
Sets the active brake cut-in speed for the
DC braking current (par. 2-01) in connection
with a stop command.

2-1* Brake Energy Funct.

2-10 Brake Function

Option:

X off [0]
Resistor brake [1]
Function:

The default setting is Off [0].

Use Resistor brake [1] to program the adjustable
frequency drive for connecting a brake resistor.
Connecting a brake resistor allows a higher

DC link voltage during braking (generating
operation). The Resistor brake [1] function

is only active in adjustable frequency drives
with an integral dynamic brake.

Select Resistor brake [1] if a brake resistor
is part of the system.

2-11 Brake Resistor (ohm)

Option:
Ohm Dependson unit size.

Function:
This parameter is only active in adjustable frequency
drives with an integral dynamic brake.

Set the brake resistor value in ohm. This value
is used for monitoring the power to the brake
resistor. Select this function in par. 2-13.

value for use in communication via serial communication port
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2-12 Brake Power Limit(kW)

Range:

0.001 - Variable Limit kW * kw

Function:
This parameter is only active in adjustable frequency
drives with an integral dynamic brake.

The monitoring limit is a product of the maximum
duty cycle (120 sec.) and the maximum

power of the brake resistor at that duty cycle.
See the formula below.

3972*(1111‘141‘2'1716

For 200 - 240 V units: Prosictor = s
For 380 - 500 V units Prosisror = S220xdutytime
For 575 - 600 V units Proviore, = 2350dulylime

Rx120

2-13 Brake Power Monitoring

Option:

* off [0]
Warning [1]
Trip [2]
Warning and Trip [3]
Function:

This parameter is only active in adjustable frequency
drives with an integral dynamic brake.

Allows monitoring of the power to the brake
resistor. The power is calculated on the basis of
the resistor ohm value (par. 2-11), the DC link
voltage, and the resistor duty time. If the power
transmitted over 120 s exceeds 100% of the
monitoring limit (par. 2-12) and Warning [1] is
selected, a warning appears on the display.

The warning disappears if the power goes below
80%. If the calculated power exceeds 100% of
the monitoring limit and Trip [2] is selected in par.
2-13 Power Monitoring, the adjustable frequency
drive trips and displays an alarm.

If power monitoring is set to Off [0] or Warning
[1], the brake function remains active, even if the
monitoring limit is exceeded. This may lead to
thermal overload of the resistor. It is also possible
to have a warning via a relay/digital outputs.
The measuring accuracy of the power monitoring
depends on the accuracy of the resistance of

the resistor (better than £ 20%).

default setting display text

160

2-15 Brake Check

Option:

X off [0]
Warning [1]
Trip [2]
Trip and Stop [3]
Function:

This parameter is only active in adjustable frequency
drives with an integral dynamic brake.

Enables the integration of a test and monitor
function, which displays a warning or an alarm. On
power-up, the functions is tested for disconnection
of the brake resistor. The test is carried out during
braking. Testing for disconnection of the IGBT,
however, is carried out when there is no braking.
A warning or trip disconnects the brake function.
The testing sequence is as follows:

1. The DC link ripple amplitude is measured
for 300 ms without braking.

2. The DC link ripple amplitude is measured for
300 ms with the brake turned on.

3. If the DC link ripple amplitude while braking
is lower than the DC link ripple amplitude
before braking + 1 %. Brake check failed,
return a warning or alarm.

4. If the DC link ripple amplitude while braking
is higher than the DC link ripple amplitude
before braking + 1 %. Brake check OK

Select Off [0]. This function still monitors whether
the brake resistor and the brake IGBT short circuit
during operation. If so, a warning appears. Select
Warning [1] to monitor the brake resistor and brake
IGBT for to short circuiting. During power-up,
disconnection of the brake resistor is checked.

NOTE

Remove a warning arisen in connection

with Off [0] or Warning [1] by cycling

the mains supply. The fault must be
corrected first. With Off [0] or Warning [1], the
adjustable frequency drive keeps running even
if a fault is located. In the case of Trip [2], the
adjustable frequency drive cuts out while displaying
an alarm (trip locked). This happens if the brake
resistor is short circuited, is disconnected, or if
the brake IGBT is short circuited.

value for use in communication via serial communication port
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2-17 Over-voltage Control

Option:

* Disabled [0]
Enabled (not at stop) [1]
Enabled [2]
Function:

The Over-voltage Control is selected to reduce the
risk for the drive to trip by an overvoltage on the
DC link caused by generative power from the load.
Enabled (not at stop), means that OVC is active
except when stopping with a stop signal applied.

2-2* Mechanical Brake

For hoisting applications, you must control an
electromagnetic brake. To control the brake, a relay
output (relay 01 or relay 02) or a programmed
digital output (terminal 27 or 29) is required.
Normally, this output must be closed during

the time when the drive is unable to "hold" the
motor, e.g. because of too high load.

Select Mechanical Brake Control [32] for applications
with an electromagnetic brake in par. 5-40 (Array
parameter), par. 5-30, or par. 5-31 (digital output
27 or 29). When selecting Mechanical brake control
[32], the mechanical brake is closed during start
until the output current is above the level selected in
par. 2-20 Release Brake Current. During stop, the
mechanical brake activates when the speed is below
the level selected in par. 2-21 Activate Brake Speed
[RPM]. If the adjustable frequency drive enters into
an alarm condition or an overcurrent or overvoltage
situation, the mechanical brake immediately cuts
in. This is also the case during safe stop.

130BA074.12

Start 1=on
term.18  g—off
Par 1-71
Start delay time Par 2-21
Activate brake

Shaft speed " speed

Par 1-74
Start speed

Output current —
Pre-magnetizing /J

ent or ~—"
Par 1-76 Start current/
Par 2-00 DC hold current

Iz

Par 2-20
Release brake current

DC hold current

17/ -

=

Time

Par 2-23
Brake delay time

Reaction time EMK brake

r
Relay 01 on &

off
Mechanical brake
locked

Mechanical brake
free

default setting

display text

2-20 Release Brake Current

Range:
[ ], 1 |
0.00 - par. 4-51 A X 0.00A
Function:
Set the motor current for release of the mechanical
brake, if a start condition is present.

2-21 Activate Brake Speed [RPM]

Range:

0 - par. 4-53 RPM X 0RPM

Function:
Set the motor speed for activating the mechanical
brake, if a stop condition is present.

2-22 Activate Brake Speed [Hz]

Range:

0 - Max. speed X0 Hz

Function:
Set the motor frequency for activating the
mechanical brake, if a stop condition is present.

2-23 Activate Brake Delay

Range:

0.0-50s *0.0s

Function:
Sets the brake delay time of the coast after
ramp-down time. The shaft is held at zero speed
with full holding torque. Ensure that the mechanical
brake has locked the load before the motor enters
coast mode. See section Mechanical Brake.

value for use in communication via serial communication port
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o Parameters: Refer- ft/min [41]
ence/Ramps I/s [45]

| o1 | I/min [46]
0 3-0* Reference Limits I/h [47]

a/s [50]

iono. kg/min [51]

0|:'»t|on. ka/h [52]

% Min. - Max [0] ft3/s [55]

-Max - +Max [1] ft3/min [56]
Function: ft/h [57]

Settings for the reference signal and the feedback
signal. They can both be positive or positive

and negative. The minimum limit may have a
negative value, unless Speed control, closed
loop is selected (par. 1-00).

Function:
Select one of the units in par. 3-01 used
in the Process PID Control.

Option: 130BA149.10
None (0]
*0/0 [1] 12 (+24V)
RPM [2] Preset 76543210
:fn {2% ¢——— —10101010 29 [P 5-13=Preset ref bit 0]
bar [5] ¢—————11001100 —Q32 [P 5-14=Preset ref bit 1]
Pa [6]
PPM [7] L————11110000 33 [P 5-15=Preset ref bit 2]
CYCLE/min [8]
PULSE/s [9]
UNITS/s [10]
UNITS/min [11]
UNITS/h [12] -
e 3]
F [14] Range:
m3/s [15] -100000.000 - par. 3-03 X 0.000 Unit
m3/min [16]
m3/h [17] Function:
t/min [23] The Minimum Reference gives the minimum
t/h [24] value obtained by the sum of all references.
m [25] Minimum Reference is only active when par.
m/s [26] 3-00 is set to Min. - Max [0].
m/min [27] Speed control, closed loop: RPM
in wg [29] Torque control, speed feedback: Nm.
gal/s [30] Process control unit in par. 3-01.
gal/min [31]
gal/h [32]
Ib/s [36]
Ib/min [37]
Ib/h [38]
Ib ft [39]
ft/s [40]

default setting display text value for use in communication via serial communication port
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3-03 Maximum Reference

Option:
MinReference (par. 3-02) - 100000.000
* 1500.000
Function:

The Maximum reference is the highest value
obtained by the sum of all references. The unit
follows the choice of configuration in par. 1-00.
Speed control, closed loop: RPM

Torque control, speed feedback: Nm

3-1* References

3-10 Preset Reference

Array [8]

Range:

-100.00 - 100.00 % *0.00%

Function:
Eight different preset references (0-7) can be
programmed via array programming. The preset
reference is stated as a percentage of the value
Maximum Reference (par. 3-03) or as a percentage
of the other external references. If a Minimum
Reference 0 (Par. 3-02) is programmed, the
preset reference as a percentage is calculated
on the basis of the difference between Maximum
Reference and Minimum Reference. Afterwards,
the value is added to Minimum Reference. Select
Preset ref enable on the matching digital inputs
when using preset references.

3-12 Catch up/slow-down Value

Range:

0.00 - 100.00% *0.00%

Function:
Enables entering a percentage value (relative)
which is either added to or deducted from the
actual reference. If Catch up is selected via one
of the digital inputs (par. 5-10 to par. 5-15),
the percentage (relative) value is added to
the total reference. If Slow down is selected
via one of the digital inputs (par. 5-10 to
par. 5-15), the percentage (relative) value is
deducted from the total reference.

default setting display text
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3-13 Reference Site

Option:

* Linked to Hand / Auto [0]
Remote [1]
Local [2]
Function:

Decides which resulting reference is active. If
Linked to Hand / Auto [0] is selected, the resulting
reference depends on whether the drive is in Hand
or Auto mode. In Hand mode the local reference

is used, and in Auto mode the remote reference is
used. Select Remote [1] to use the remote reference
in both Hand mode and Auto mode. Select Local [2]
to use the local reference in both Hand mode and
Auto mode (par. 3-14) Preset Relative Reference.

3-14 Preset Relative Reference

Range:

-100.00 - 10000.00 % X 0.00%

Function:
Defines a fixed value (in %) added to the
variable value (defined in par. 3-18 and called
Y in the illustration below). This sum (Y) is
multiplied with the actual reference (called X in
the illustration below) and the result is added
to the actual reference (X+X*Y/100).

Relative Resulting
% |x+x*v/100[ P actual
reference

130BA058.11

3-15 Reference Resource 1

Option:

No function [0]
* Analog input 53 [1]
Analog input 54 [2]
Frequency input 29 [7]
Frequency input 33 [8]
Local bus reference [11]
Digital pot.meter [20]

value for use in communication via serial communication port
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Function:
Adding up to three different reference signals
to compose the actual reference.
Defines what reference input should be treated as
the source of the first reference signal.
Par. 3-15 cannot be adjusted while the
motor is running.

3-16 Reference Resource 2

Option:
No function [0]
Analog input 53 [1]
Analog input 54 [2]
Frequency input 29 [7]
Frequency input 33 [8]
Local bus reference [11]
*Digital pot.meter [20]
Function:

Up to three different reference signals can be
added to compose the actual reference.

Defines what reference input should be treated as
the source of the second reference signal.

Par. 3-16 cannot be adjusted while the

motor is running.

3-17 Reference Resource 3

Option:
No function [0]
Analog input 53 [1]
Analog input 54 [2]
Frequency input 29 [7]
Frequency input 33 [8]
* Local bus reference [11]
Digital pot.meter [20]

Function:
Up to three different reference signals can be
added to compose the actual reference.
Defines what reference input should be treated as
the source of the third reference signal.
Par. 3-17 cannot be adjusted while the
motor is running.

3-18 Relative Scaling Reference Resource

Option:

% No function [0]
Analog input 53 [1]
Analog input 54 [2]
Frequency input 29 [7]

default setting

display text

Frequency input 33 [8]
Local bus reference [11]
Digital pot.meter [20]

Function:
Defines that the input is treated as the source of the
relative reference. This reference (in %) is added
to the fixed value from par. 3-14. The sum (called
Y in the illustration below) is multiplied with the
actual reference (called X below) and the result is
added to the actual reference (X+X*Y/100).

Resulting
actual
reference

Relative
X |X+X*Y/100

130BA059.11

Par. 3-18 cannot be adjusted while the
motor is running.

3-19 Jog Speed [RPM]
Range:

0 - par. 4-13 RPM X 200RPM

Function:
The jog speed njog is a fixed output speed. The
adjustable frequency drive runs at this speed
when the jog function is active.

3-4* Ramp 1
3-40 Ramp 1 Type
Option:
X Linear [0]

Function:
Selects the desired ramp type, depending on
requirements for acceleration/deceleration.

value for use in communication via serial communication port
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ppeed ° generated current reaches the torque limit (set in
| g par. 4-17). The value 0.00 corresponds to 0.01 s in
8 speed mode. See ramp-up time in par. 3-41 )
Linear
. tace * Nporm [])a’l‘- 1- 25]
r.3—42 = E
Par.3 =4 Avref [RPM] s
t
3-45 Ramp 1 S-ramp Ratio at Accel. Start
Range:
3-41 Ramp 1 Ramp-up Time 1 -99% *50%
Range: Function:
0.01 - 3600.00 s * ExpressionLimits Set the period of the total ramp-up time (par. 3-41)
. where the acceleration torque is growing smoothly.
Function:

- - - - A large percentage minimizes torque jerks.
The ramp-up time is the acceleration time from 0

RPM to the rated motor speed nM,N (par. 1-23), 3-46 Ramp 1 S-ramp Ratio at Accel. End

provided that the output current does not reach

the t limit (set i 4-16). Th lue 0.00 Range:
e torque limit (set in par. 4-16). The value 0.
N ( P ) 1-99% *50%
corresponds to 0.01 s in speed mode.
Function:
Set the period of the total ramp-up time (par. 3-41)
RPM where the acceleration torque is declining smoothly.
A large percentage minimizes torque jerks.
P 4-13 RPM
high limit --; --------------- - 3-47 Ramp 1 S-ramp Ratio at Decel. Start
Reference 1 -—4— - —— - pr—— - — - —— - —
e £ \ Range:
Motor speed ] di H *
| | - 0,
P a-11 RPM |- llJ:_ _____ _E_Il_ o 1 -99% 50%
low limit 1 1
| E : ! i , Function:
{p 3-41 | lp3.4p TIMe Set the period of the total ramp-down time
Ramp Pp : |RamrjI down .
(acc)': :l(dec)l (par. 3-42) where the deceleration torque
tacc_| |_tdec| is growing smoothly. A large percentage
1308A0E7-10 minimizes torque jerks.
3-48 Ramp 1 S-ramp Ratio at Decel. End
[ L 25] Range:
a1 lace ¥ Mnorm [par. 1 — 29 ) o
Par.3—41= A vef [RP] [s] 1-99% *50%
Function:
3-42 Ramp 1 Ramp-down Time Set the period of the total ramp-down time
Range: (par. 3-42) where the deceleration torque
0.01 - 3600.00 s *ExpressionLimits |s.d.ecl.|n|ng smoothly. A large percentage
minimizes torque jerks.
Function:

O 3-5*% Ramp 2

The ramp-down time is the deceleration time from
ramp-cown fime | ration time fr 3-50 Ramp 2 Type

the rated motor speed nm,n (par. 1-23) to 0 RPM,

provided that there is no over-voltage in the inverter Option:
due to regenerative operation of the motor, or if the X Linear [0]
default setting display text value for use in communication via serial communication port
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Function:
Selects the desired ramp type, depending on
requirements for acceleration/deceleration.

Speed

130BAD71.10

Linear

3-51 Ramp 2 Ramp-up Time

Range:
0.01 - 3600.00 s Xs

Function:
The ramp-up time is the acceleration time from
0 RPM to the rated motor speed nm,n (par.
1-23). The output current must not reach the
torque limit (set in par. 4-16). The value 0.00
corresponds to 0.01 sec. in speed mode.

RPM
P 4-13 RPM
high limit + - (- — - — - _ —
Reference —-$-—7_‘ ----- —
P 1-25 : !
Motor speed | ¥ di i
I I
P4-11 RPM - —- H-A——
low limit I 1
H o
[ il | X
P 3-41: | p 3.5p 1ime
Ramp Pp : \Ramg down
(acc)! ! ! i(dec)]
tacc_| | _tdec)
1 —
130BA068.10
f(l,l‘l‘ * n’l.()l'?’l [])(lr-l - 25 ]
Par.3 -51 = $
ar 5 A ref [BP] [sec]
3-52 Ramp 2 Ramp-down Time
Range:
0.01 - 3600.00 s. *Xs

default setting

display text

Function:
The ramp-down time is the deceleration time from
the rated motor speed nu,n (par. 1-23) to 0 RPM.
There must be no overvoltage in the inverter
because of regenerative operation of the motor, nor
can the generated current reach the torque limit
(set in par. 4-17). The value 0.00 corresponds to
0.01 s in speed mode. See ramp in par. 3-51.

tdec * Nrorm [p(t'l‘.l — 25 ]

Par3 — 52 =
ard =5 A ref [RPM]

[sec]

3-55 Ramp 2 S-ramp Ratio at Accel. Start

1 - 99% *50%

Function:
Set the period of the total ramp-up time (par. 3-51)
where the acceleration torque is growing smoothly.
A large percentage minimizes torque jerks.

3-56 Ramp 2 S-ramp Ratio at Accel. End

Range:

1 - 99% *50%

Function:
Set the period of the total ram-up time (par. 3-51)
where the acceleration torque is declining smoothly.
A large percentage minimizes torque jerks.

3-57 Ramp 2 S-ramp Ratio at Decel. Start

Range:

1 - 99% *50%

Function:
Set the period of the total ramp-down time
(par. 3-52) where the deceleration torque
is growing smoothly. A large percentage
minimizes torque jerks.

3-58 Ramp 2 S-ramp Ratio at Decel. End

1 - 99% *50%

Function:
Set the period of the total ramp-down time
(par. 3-52) where the deceleration torque
is declining smoothly. A large percentage
minimizes torque jerks.

value for use in communication via serial communication port
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0O 3-6* Ramp 3
3-60 Ramp 3 Type
Option:
X Linear (0]

Function:
Selects the desired ramp type, depending on
requirements for acceleration/deceleration.

Speed

130BAD71.10

Linear

3-61 Ramp 3 Ramp-up Time

Range:
0.01 - 3600.00 s Xs

Function:
The ramp-up time is the acceleration time from
0 RPM to the rated motor speed nm,n (par.
1-23). The output current cannot reach the
torque limit (set in par. 4-16). The value 0.00
corresponds to 0.01 s in speed mode.

RPM

P 4-13 RPM

high limit + - - — e o

Reference —-$-—7_‘._.___
P 1-25 !

Motor speed [

!____
|

|

.

|

i

|
|
P4-11 RPM 1--—-4-| | H
low limit I 1
Il 1l
11 1l
| ] i L Time
P 3-61 1P 3-6p
Ramp Pp | )Ramp down
(acc)! | | I(dec)]
— | | I_—I
tacc | | tdec)
— —

130BA066.10

* Nnorm [par.d —25]

Avref [RPM)]

Par.3 — 61 = face

[sec]

default setting display text

3-62 Ramp 3 Ramp-down Time
Range: mnE
0.01 - 3600.00 s Xs
Function:
The ramp-down time is the deceleration time from
the rated motor speed nm,n (par. 1-23) to 0 RPM.
There can be no overvoltage in the inverter due to
regenerative operation of the motor. Nor can the
generated current reach the torque limit (set in

par. 4-17). The value 0.00 corresponds to 0.01
s in speed mode.See ramp in par. 3-61.

tdec * Nnorm []Nl'?"-l —25 ]

3 — 62 =
Par3 -6 A vef [RDM] [sec]
3-65 Ramp 3 S-ramp Ratio at Accel. Start
Range:
1 - 99% *50%
Function:

Set the period of the total ramp-up time (par. 3-61)
where the acceleration torque is growing smoothly.
A large percentage minimizes torque jerks.

3-66 Ramp 3 S-ramp Ratio at Accel. End

Range:

1 - 99% *50%

Function:
Set the period of the total ramp-up time (par. 3-61)
where the acceleration torque is declining smoothly.
A large percentage minimizes torque jerks.

3-67 Ramp 3 S-ramp Ratio at Decel. Start

Range:

1 - 99% X 50%

Function:
Set the period of the total ramp-down time
(par. 3-62) where the deceleration torque
is growing smoothly. A large percentage
minimizes torque jerks.

3-68 Ramp 3 S-ramp Ratio at Decel. End
Range:

1 - 99% *50%

value for use in communication via serial communication port
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= RPM
Function:
Set the period of the total ramp-down time
. P 4-13 RPM
L/1dd  (par. 3-62) where the deceleration torque high limit oo —
is declining smoothly. A large percentage Pf_ezfgrence "$'—7;—R ''''' -
minimizes torque jerks. Motor speed [} :i i:
P4-11 RPM --—- At — H-A-——
0 3=-7% Ramp 4 low limit H :
3-70 Ramp 4 Type — ' ,
{p 3711 llp37p Time
Option: Ramp Lip | iRamp down
. j(acc)] | | M
*Llnear [0] tacc : : tdec
| tacc | | tdec|
130BA063.10
Function:
Selects the desired ramp type, depending on
requirements for acceleration/deceleration.
- - tuce * Moorm [}70711 — 25 ]
Par.3 —-71 = sec
ar.3 — 7 A ref [RPM] [sec]
Speed
3 3-72 Ramp 4 Ramp-down Time
: Range:
Linear
0.01 - 3600.00 s Xs
Function:
The ramp-down time is the deceleration time from
t the rated motor speed nm,n (par. 1-23) to 0 RPM.

There can be no overvoltage in the inverter due to
regenerative operation of the motor. Nor can the

3-71 Ramp 4 Ramp-up Time generated current reach the torque limit (set in

par. 4-17). The value 0.00 corresponds to 0.01

Range: s in speed mode. See ramp in par. 3-71.
0.01 - 3600.00 s *Xs
Function: taec * Morm []7("7"-1 —-25 ]

Pur3 —72 =
The ramp-up time is the acceleration time from Avref [RPM]

0 RPM to the rated motor speed nm,n (par.

1-23). The output current cannot reach the
torque limit (set in par. 4-16). The value 0.00 Range:

corresponds to 0.01 s in speed mode. 1 - 99% K 50%

[sec]

Function:
Set the period of the total ramp-up time (par. 3-71)
where the acceleration torque is growing smoothly.
A large percentage minimizes torque jerks.

3-76 Ramp 4 S-ramp Ratio at Accel. End

Range:
1 - 99% X 50%

Function:
Set the period of the total ramp-up time (par. 3-71)
where the acceleration torque is declining smoothly.
A large percentage minimizes torque jerks.
default setting display text value for use in communication via serial communication port
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3-77 Ramp 4 S-ramp Ratio at Decel. Start

1 - 99% X 50%

Function:
Set the period of the total ramp-down time
(par. 3-72) where the deceleration torque
is growing smoothly. A large percentage
minimizes torque jerks.

3-78 Ramp 4 S-ramp Ratio at Decel. End

Range:

1 - 99% *50%

Function:
Set the period of the total ramp-down time
(par. 3-72) where the deceleration torque
is declining smoothly. A large percentage
minimizes torque jerks.

3-8* Other Ramps
3-80 Jog Ramp Time

Range:

0.01 - 3600.00 s Xs

Function:

The jog ramp time is the acceleration/deceleration
time from 0 RPM to the rated motor frequency
nm,N par. 1-25. The output current cannot be
higher than the torque limit (set in par. 4-16).
The jog ramp time starts when you activate a jog
signal via the control panel, a programmed digital
input, or the serial communication port.

display text

Program __
RPM
P 4-13 RPM
high limit + - — - — - — - __ __
P 1-25 q
Motor spee
P ’ \
P 3-19 | AN
Jog speed ! !
P 4-11RPM {-- — LA ——
low limit i 0 i Time
tjog! | It jog
| | :
P 3-80 IP 3-80 |
IRamp up : IRamp down
l(acc) | |(dec) :
130BA070.10 T 1 r 1

tjog * Nuorm [])(I?’.l — 25 ]
Par.3 — 80 = 22
ar A jog speed [par.3 — 19]

3-81 Quick Stop Ramp Time

Range:
0.01 - 3600.00 s

[sec]

*Xs

Function:
The ramp-down time is the deceleration time from
the rated motor speed to 0 RPM. No overvoltage can
arise in the inverter due to generating operation of
the motor. Nor can the generated current be higher
than the torque limit (set in par. 4-17). Quick-stop
is activated by means of a signal on a programmed
digital input, or via the serial communication port.

RPM

P 4-13 RPM
high limit
Reference

P 1-25
Motor speed

P 4-11 RPM
low limit

=

Ip 3-f§1 Time
IQramp

| —
| Qtop !

130BA069.10

tQm‘,op * Mporm [[7(17'-1 - 25]

Par.3 —81 =
ar.3 =8 A jog ref [RPM]

[sec]

O 3-9* Digital Pot.Meter
This function allows the user to increase or decrease
the resulting reference by activating digital inputs

value for use in communication via serial communication port

default setting
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setup as either INCREASE, DECREASE or CLEAR.
Minimum one input must be set up as INCREASE
respectively DECREASE to make it active.

3-90 Step Size

Range:
0.01 - 200.00%

*0.01%

Function:
If INCREASE/DECREASE is activated for less
than 400 msec, the resulting reference will
be increased/decreased by the amount set
in par. 3-90 Step Size.

3-91 Ramp Time

Range:

0.01 - 3600.00 s *1.00s

Function:
If INCREASE / DECREASE is activated for more than
400 msec, the resulting reference will be ramped
up / down according to this ramp time. The ramp
time is defined as the time it will take to change
the resulting reference from 0 % to 100 %.

3-92 Power Restore

Option

e Jolii [0]
On [1]
Function:

When set to Off [0], the Digital Potentiometer
reference will be reset to 0% after power-up.
If set to On [1], the last Digital Potentiometer
reference will be restored at power-up.

3-93 Maximum Limit

Range:

0 - 200 % *100%

Function:
Set the maximum value that the Digital
Potentiometer reference is allowed to attain. This is
advisable if the Digital Potentiometer is only meant
for fine tuning of the resulting reference.

Range:

-200 - 200 % *-100%

default setting

display text

Function:
Set the minimum value that the Digital
Potentiometer reference is allowed to attain. This is
advisable if the Digital Potentiometer is only meant
for fine tuning of the resulting reference.

3-95 Ramp Delay

0.000 - 3600.00 s *1.000s

Function:
Adjust the delay before the adjustable frequency
drive starts to ramp the reference. With a delay
of 0 ms, the reference starts to ramp as soon as
the INCREASE / DECREASE goes high.

Speed 130BA158.11

le———— P3.95————»

>
L

Time (s)

Incr.

Speed 130BA159.11

!
<-——— P3-95 ———»

>
>

Time (s)

Decr. T ——

value for use in communication via serial communication port
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o Parameters: Limits/Warnings

00 4-1* Motor Limits

4-10 Motor Speed Direction

Option:

Clockwise [0]
Counterclockwise [1]
Both directions [2]
Function:

Prevents undesired reverse. Furthermore, the
maximum output speed is selected regardless of
other parameter settings. It is not possible to set
this parameter while the motor is running.

4-11 Motor Speed Low Limit [RPM]

Range:

0 - par. 4-13 RPM X ORPM

Function:
It is possible to have the Minimum Motor Speed
Limit correspond to the minimum motor speed.
Minimum speed cannot exceed the maximum speed
in par. 4-13. If "Both directions" is selected in
par. 4-10, minimum speed is not used.

4-13 Motor Speed High Limit [RPM]

Range:

Par. 4-11 - Variable Limit RPM * 3600 RPM

Function:
It is possible to have the maximum motor speed
correspond to the highest motor speed.

4-16 Torque Limit Motor Mode

Range:

0.0 - Variable Limit % *160.0 %

Function:

Sets the torque limit for motor operation. The
torque limit is active in the speed range up to
the rated motor speed (par. 1-25). To protect
the motor from reaching the stalling torque, the
default setting is 1.6 x the rated motor torque
(calculated value). If a setting in par. 1-00 to
par. 1-26 is changed, par. 4-16 to 4-18 are not
automatically reset to the default settings.

default setting

display text

| Motor =160%

 Motor =100% I

[Speed[RPM]
2xnnorm.

Nnorm.
(P 1-25)

Changing par. 4-16 Torque Limit Motor
l Mode when par. 1-00 is set to SPEED OPEN
@ LOOP[0], par. 1-66 Min Current at Low
Speed is automatically readjusted. If par. 2-21 >
par. 2-36, a potential risk for motor stalling occurs.

4-17 Torque Limit Generator Mode

Range:

0.0 - Variable Limit % *160.0 %

Function:
Sets the torque limit for generator mode operation.
The torque limit is active in the speed range up to
the rated motor speed (par. 1-25). See illustration
for par. 4-16 as well as par. 14-25 for further details.

4-18 Current Limit

Range:

0.0 - Variable Limit % *160.0 %

Function:
Sets the current limit for motor operation. To
protect the motor from reaching the stalling torque,
the default setting is 1.6 x the rated motor torque
(calculated value). If a setting in par. 1-00 to par.
1-26 is changed, par. 4-16 to par. 4-18 are not
automatically reset to the default settings.

4-19 Max Output Frequency

Option:

0.0 - Hz *132.0 Hz

Function:
Provides a final limit on the drive output frequency
for improved safety in applications where it is
necessary to avoid accidental overspeeding. This
limit is final in all configurations (independent
of the setting in par. 1-00).

4-5*% Adj. Warnings
Warnings are shown on display, programmed
output or serial bus.

value for use in communication via serial communication port
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4-50 Warning Current Low

Range:

0.00 - par. 4-51 A X 0.00A

Function:
When the motor current is below this limit, ILow, the
display reads CURRENT LOW. You can program the
signal outputs to produce a status signal on terminal
27 or 29 as well as on relay output 01 or 02.

4-51 Warning Current High

Range:

Par. 4-50 - par. 16-37 A

Xpar. 16-37 A

Function:
If the motor current exceeds this limit (IHigH), the
display reads CURRENT HIGH. You can program
the signal outputs to produce a status signal on
terminal 27 or 29 and on relay output 01 or 02.

4-52 Warning Speed Low

Range:

0 - par. 4-53 RPM X orPM

Function:

When the motor speed is below the limit, nLow
the display reads SPEED LOW. You can program
the signal outputs to produce a status signal

on terminal 27 or 29 and on relay output 01 or
02.Program the lower signal limit of the motor
speed, nLow, within the normal working range of
the adjustable frequency drive. See drawing.

default setting

display text

4-53 Warning Speed High

Range:

Par. 4-52 - par. 4-13 RPM X par. 4-13 RPM

Function:
When the motor speed is above the limit, nxiGH,
the display reads SPEED HIGH. You can program
the signal outputs to produce a status signal
on terminal 27 or 29 and on relay output 01 or
02. Program the upper signal limit of the motor
speed, nnigH, within the normal working range
of the adjustable frequency drive.

4-54 Warning Reference Low

Range:

-999999.999 - 999999.999 * -999999.999

Function:
If the actual reference is below this limit, the
display indicates Ref Low. The signal outputs can
be programmed to produce a status signal on the
digital outputs and the relay outputs.

4-55 Warning Reference High

Range:

-999999.999 - 999999.999 * 999999.999

Function:
If the actual reference exceeds this limit, the
display indicates Ref High. The signal outputs can
be programmed to produce a status signal on the
digital outputs and the relay outputs.

4-56 Warning Feedback Low

Range:

-999999.999 - 999999.999 * -999999.999

Function:
If the feedback is below this limit, the display
indicates Feedb Low. The signal outputs can be
programmed to produce a status signal on the
digital outputs and the relay outputs.

4-57 Warning Feedback High

Range:

-999999.999 - 999999.999 * 999999.999

Function:
If the feedback exceeds this limit, the display
indicates Feedb High. The signal outputs can be

value for use in communication via serial communication port
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programmed to produce a status signal on the
digital outputs and the relay outputs.

4-58 Missing Motor Phase Function

Option:

X off [0]
On [1]
Function:

Selects monitoring of the motor phases. If On is
selected, the adjustable frequency drive reacts on a
missing motor phase and displays an alarm. If Off
is selected, no alarm is returned if a motor phase is
missing. If the motor runs on only two phases, it can
be damaged/overheated. Thus, do not change the
missing motor phase function On. This parameter
cannot be changed while the motor is running.

O 4-6* Speed Bypass
4-60 Bypass Speed From [RPM]

Array [4]

Range:
0 - par. 4-13 RPM X 0 RPM

Function:
Some systems call for avoiding certain output
frequencies / speed due to resonance problems
in the system. Enter the frequencies /
speed you want to avoid.

4-62 Bypass Speed to [RPM]

Array [4]

Range:
0 - par. 4-13 RPM X ORPM

Function:
Some systems call for avoiding certain output
frequencies / speed due to resonance problems
in the system. Enter the frequencies /
speed you want to avoid.

default setting display text value for use in communication via serial communication port
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o Parameters: Digital In/Out

O 5-0* Digital I/0 Mode

5-00 Digital I/0 Mode

Option:

¥ pNP [0]
NPN [1]
Function:

The digital inputs and programmed digital

outputs are pre-programmable for operation

either in PNP or NPN systems.

PNP systems are pulled down to GND. Action

is on positive going pulses (1).

NPN systems are pulled up to + 24 V (internal in the
drive). Action is on negative going pulse (1).

You cannot set the parameter while the

motor is running.

5-01 Terminal 27 Mode

Option:

*Input [0]
Output [1]
Function:

Selects terminal 27 as either a digital input or
output. Default setting is the Input function. You
cannot set this parameter while the motor is running.

5-02 Terminal 29 Mode

Option:

X Input (0]
Output [1]
Function:

Selects terminal 29 as either a digital input or
output. Default setting is the Input function. You
cannot set the parameter while the motor is running.

5-1* Digital Inputs
Parameters for configuring the input functions
for the input terminals.

The digital inputs are used for selecting various
functions in the adjustable frequency drive. All
digital inputs can be set to the following functions:

default setting

display text

No operation

Reset

Coast inverse
Coast and reset inv.
Quick stop inverse
DC brake inverse
Stop inverse

Start

Latched start
Reverse

Start reverse
Enable start forward
Enable start reverse
Jog

Preset ref bit 0
Preset ref bit 1
Preset ref bit 2
Freeze reference
Freeze output
Speed up

Slow

Set-up select bit 0
Set-up select bit 1
Catch up
Slow-down

Pulse input

Ramp bit 0

Ramp bit 1

Mains failure inverse
DigiPot increase
DigiPot decrease
DigiPot clear

Reset Counter A
Reset Counter B

Danfitt

(0]

[1]

[2]

[3]

[4]

[5]

(6]

(8]

[9]
[10]
[11]
[12]
[13]
[14]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[28]
[29]
[32]
[34]
[35]
[36]
[55]
[56]
[57]
[62]
[65]

Functions dedicated to only one digital input are

stated in the corresponding parameter.

You can program all digital inputs to these functions:

No operation [0]: The adjustable

frequency drive does not react to signals

transmitted to the terminal.
Reset [1]: Resets the adjustable

frequency drive after a TRIP/ALARM. Not

all alarms can be reset.

Coast inverse [2] (Default Digital input
27): Coasting stop, inverted input (NC). The
adjustable frequency drive leaves the motor in
free mode. Logic "0" => coasting stop.
Coast and reset inv. [3]: Reset and
coasting stop inverted input (NC). The
adjustable frequency drive leaves the motor
in free mode and resets the drive. Logic

"0" => coasting stop and reset

Quick stop inverse [4]: Inverted input
(NC). Generates a stop in accordance with

value for use in communication via serial communication port
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the quick stop ramp time (par. 3-81). When
the motor stops, the shaft is in free mode.
Logic "0" => Quick stop.

DC brake inverse [5]: Inverted input for DC
braking (NC). Stops the motor by energizing

it with a DC current for a certain time period.
See par. 2-01 to par. 2-03. The function is only
active when the value in par. 2-02 is different
from 0. Logic "0" => DC braking.

Stop inverse [6]: Stop inverted function.
Generates a stop function when the selected
terminal goes from logical level "1" to "0". The
stop is performed according to the selected ramp
time (par. 3-42, par. 3-52, par. 3-62, par. 3-72).

NOTE

When the adjustable frequency drive
is at the torque limit and has received
a stop command, it may not stop by

itself. To ensure that the adjustable frequency
drive stops, configure a digital output to "Torque
limit stop [27]" and connect this digital output to
a digital input that is configured as coast.

Start [8] (Default Digital input 18): Select
start for a start/stop command. Logic "1"

= start, logic "0" = stop.

Latched start [9]: The motor starts if a
pulse is applied for min. 2 ms. The motor
stops if you activate Stop inverse.

Reverse [10]: (Default Digital input 19).
Changes the direction of motor shaft rotation.
Select Logic "1" to reverse. The reverse signal
only changes the direction of rotation. It does
not activate the start function. Select both
directions in par. 4-10. The function is not
active in Torque control, speed feedback.
Start reverse [11]: Used for start/stop and
for reversing on the same wire. Signals on
start are not allowed at the same time.
Enable start forward [12]: Is used if the
motor shaft is only to rotate clockwise at start.
Enable start reverse [13]: Is used if the motor
shaft is only to rotate counterclockwise at start.
Jog [14] (Default Digital input 29): Is used for
shifting between external reference and preset
reference. You must select External/preset [2]
in par. 2-14. Logic "0" = external references
active; Logic "1" = one of the four references
is active according to the table below

e Presetref bit0[16]: Preset ref. bit 0,1, and 2
enable a choice between one of the eight preset
references according to the table below.

e Preset ref bit 1 [17]: Same as Preset
ref bit 0 [16].

e Out of feedback range [18]: The feedback
range is set in par. 4-56 and 4-57.

Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1

e Freeze reference [19]: Freezes the actual
reference. The frozen reference is now the point
of enable/condition for Speed up and Slow to
be used. If Speed up/Slow is used, the speed
change always follows ramp 2 (par. 3-51 and
3-52) in the range O - par. 3-03.

e Freeze output [20]: Freezes the actual motor
frequency (Hz). The frozen motor frequency is
now the point of enable/condition for Speed up
and Slow to be used. If Speed up/Slow is used,
the speed change always follows ramp 2 (par.
3-51 and 3-52) in the range O - par. 1-23.

NOTE

If Freeze output is active, you cannot stop

the adjustable frequency drive via a low

"start [13]" signal. Stop the adjustable
frequency drive via a terminal programmed for
Coast inverse [2] or Coast and reset inv.

e Speed up [21]: Select Speed up and Slow
if digital control of the up/down speed is
desired (motor potentiometer). Activate
this function by selecting either Freeze
reference or Freeze output.
When Speed up is activated for less than 400
msec., the resulting reference will be increased
by 0.1 %. If Speed up is activated for more
than 400 msec., the resulting reference will
ramp according to Ramp 2 (par. 3-41).

default setting display text value for use in communication via serial communication port
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= slowdown  Catchup _ 5-10 Terminal 18 Digital Input

Unchanged speed 0 0
1,1 ] Reduced by %-value 1 0 XK Start [8]
Increased by %-value 0 1
Reduced by %-value 1 1
Function:
5-11 Terminal 19 Digital Input
e Slow-down [29]: Same as Catch up [28]. XK Reverse [10]
e Pulse input [32]: Select Pulse input if you
put [32] . P Y 5-12 Terminal 27 Digital Input
use a pulse sequence as either reference or
feedback. Scaling is done in par. group 5-5%*. XK Coast inverse [2]

e Ramp bit 0 [34]

« Ramp bit 1 [35] 5-13 Terminal 29 Digital Input

e Mains failure inverse [36]: Is selected to Option:
activate par. 14-10 Mains Failure. Mains failure *Jog [14]
inverse is active in the Logic "0" situation. Counter A (up) [60]
o DigiPot Increase [55]: Uses the input as an Counter A (down) [61]
INCREASE signal to the Digital Potentiometer Counter B (up) [63]
function described in parameter group 3-9* Counter B (down) [64]
¢ DigiPot decrease [56]: Uses the input as a
DECREASE signal to the Digital Potentiometer Function:
function described in parameter group 3-9%* Options [60], [61], [63] and [64] are additional
. DigiPot clear [57]: Uses the input to functions. Counter function is used in Smart
CLEAR the Digital Potentiometer reference Logic Control functions.

described in parameter group 3-9*
e Counter A (up) [60]: (Terminal 29 or 33 only)

Input for increment counting in the SLC counter. 5-14 Terminal 32 Digital Input

e Counter A (down) [61]: (Terminal 29

This parameter is only available in FC 302.

or 33 only) Input for decrement counting *Optlon. :

in the SLC counter. No operation [0]
e Reset Counter A [62]: Input for Counter A (up) [60]

reset of counter A. Counter A (down) [61]
e Counter B (up) [63]: (Terminal 29 or 33 only) Counter B (up) [63]

Input for increment counting in the SLC counter. Counter B (down) [64]
e Counter B (down) [64]: (Terminal 29 Function:

or 33 only) Input for decrement counting Option [60], [61], [63] and [64] are additional

in the SLC counter. functions. Counter function is used in Smart
e Reset Counter B [65]: Input for Logic Control functions.

reset of counter B.
5-15 Terminal 33 Digital Input

e Slow [22]: Same as Speed up [21].

o Set-up select bit 0 [23] : Selection of %) No operation [0]
Set-up, bit 0 and bit 1 allows you to choose 0 5-3* Digital Outputs
between one of the four set-ups. You must The 2 solid state digital outputs are common
set par. 0-10 to Multi setup. for terminals 27 and 29. Set the I/O function

e Set-up select bit 1 [24] (Default Digital input for terminal 27 in par. 5-01, and set the I/O
32): Same as Set-up select bit 0 [23]. function for terminal 29 in par. 5-02.

¢ Catch up [28]: Select Catch up/Slow-down These parameters cannot be set while running.

to increase or reduce the reference value
(set in par. 3-12).

default setting display text value for use in communication via serial communication port
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No operation [0]
Control ready [1]
Drive ready [2]
Drive ready / remote [3]
Enable / no warning [4]
VLT running [5]
Running / no warning [6]
Run in rnge, no warn [7]
Run on ref., no warn. [8]
Alarm [9]
Alarm or warning [10]
At torque limit [11]
Out of current range [12]
Below current, low [13]
Above current, high [14]
Out of speed range [15]
Below speed, low [16]
Above speed, high [17]
Thermal warning [21]
Ready, no thrm warn [22]
Rmte rdy, no th wrn [23]
Ready, voltage OK [24]
Reverse [25]
Bus OK [26]
Torque limit stop [27]
Brake, no warning [28]
Brake ready, no fault [29]
Brake fault (IGBT) [30]
Relay 123 [31]
Mech. brake control [32]
Safe stop active [33]
Comparator 0 [60]
Comparator 1 [61]
Comparator 2 [62]
Comparator 3 [63]
Logic Rule 0 [70]
Logic Rule 1 [71]
Logic Rule 2 [72]
Logic Rule 3 [73]
SL digital output A [80]
SL digital output B [81]
SL digital output C [82]
SL digital output D [83]
SL digital output E [84]
SL digital output F [85]
Local ref. active [120]
Remote ref. active [121]
No alarm [122]
Start cmd. active [123]
Running reverse [124]
Drive in hand mode [125]
Drive in auto mode [126]

You can program the
these functions:

default setting

digital outputs to

display text

No operation [0]: Default for all digital
outputs and relay outputs

Control ready [1]: The control board
receives supply voltage.

Drive ready [2]: The adjustable frequency
drive is ready for operation and applies a
supply signal on the control board.

Drive ready / remote [3]: The adjustable
frequency drive is ready for operation

and is in Auto on mode.

Enable / no warning [4]: The adjustable
frequency drive is ready for use. No start or
stop command has been given (start/disable).
There are no warnings.

VLT running [5]: The motor is running.
Running / no warning [6]: The output speed
is higher than the speed set in par. 1-81. The
motor is running and there are no warnings.
Run in rnge, no warn [7]: Runs within
the programmed current/speed ranges set

in par. 4-50 to par. 4-53.

Run on ref., no warn. [8]: Mechanical
speed according to reference.

Alarm [9]: An alarm activates the output.
Alarm or warning [10]: An alarm or
warning activates the output.

At torque limit [11]: The torque limit set in
par. 4-16 or par. 1-17 is exceeded.

Out of current range [12]: The motor current
is outside the range set in par. 4-18.

Below current, low [13]: The motor current
is lower than set in par. 4-50.

Above current, high [14]: The motor current
is higher than set in par. 4-51.

Out of speed range [15]

Below speed, low [16]: The output speed
is lower than set in par. 4-52.

Above speed, high [17]: The output speed
is higher than set in par. 4-53.

Thermal warning [21]: Thermal warning

is on when the temperature is above limit in
the motor, the adjustable frequency drive, the
brake resistor, or the thermistor.

Ready, no thrm warn [22]: The adjustable
frequency drive is ready for operation and
there is no overtemperature warning.

Rmte rdy, no th wrn [23]: The adjustable
frequency drive is ready for operation

value for use in communication via serial communication port
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and is in Auto on mode. There is no
overtemperature warning.

Ready, voltage OK [24]: The adjustable
frequency drive is ready for operation and the
line voltage is within the specified voltage range
(see section General Specifications).

Reverse [25]: Reverse. Logic "1"= relay
activated, 24 V DC when CW rotation of the
motor. Logic "0" = relay not activated, no
signal, when CCW rotation of the motor.

Bus OK [26]: Active communication (no
timeout) via the serial communication port.
Torque limit stop [27]: Is used when
performing a coasting stop and in torque

limit condition. If the adjustable frequency
drive has received a stop signal and is at the
torque limit, the signal is Logic "0".

Brake, no warning [28]: The brake is
active and there are no warnings.

Brake ready, no fault [29]: The brake is
ready for operation and there are no faults.
Brake fault (IGBT) [30]: The output is Logic
"1" when the brake IGBT is short-circuited. Use
this function to protect the adjustable frequency
drive if there is a fault on the brake modules.
Use the output/relay to cut out the line voltage
from the adjustable frequency drive.

Relay 123 [31]: If Fieldbus profile [0]

is selected in par. 5-12, the relay is
activated. If OFF1, OFF2, or OFF3 (bit in

the control word) is Logic "1".

Mech. brake control [32]: Enables

control of an external mechanical brake, see
description in the section Control of Mechanical
Brake, and par. group 2-2%*

Safe stop active [33]: Indicates that the safe
stop on terminal 37 has been activated.
Comparator 0 [60]: See par. group 13-1*. If
Comparator 0 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.
Comparator 1 [61]: See par. group 13-1*. If
Comparator 1 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.
Comparator 2 [62]: See par. group 13-1*. If
Comparator 2 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.
Comparator 3 [63]: See par. group 13-1*. If
Comparator 3 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.

default setting

display text

Logic rule 0 [70]: See par. group 13-4*. If
Logic rule 0 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.

Logic rule 1 [71]: See par. group 13-4*. If
Logic rule 1 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.

Logic rule 2 [72]: See par. group 13-4*. If
Logic rule 2 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.

Logic rule 3 [73]: See par. group 13-4*, If
Logic rule 3 is evaluated as TRUE, the output
will go high. Otherwise, it will be low.

SL digital output A [80]: See par. 13-52
SL Controller Action. The input will go high
whenever the SL Controller Action [38] "Set
dig. out. A high" is executed. The input will
go low whenever the SL Controller Action [32]
"Set dig. out. A low" is executed.

SL digital output B [81]: See par. 13-52
SL Controller Action. The input will go high
whenever the SL Controller Action [39] "Set
dig. out. A high" is executed. The input will
go low whenever the SL Controller Action [33]
"Set dig. out. A low" is executed.

SL digital output C [82]: See par. 13-52
SL Controller Action. The input will go high
whenever the SL Controller Action [40] "Set
dig. out. A high" is executed. The input will
go low whenever the SL Controller Action [34]
"Set dig. out. A low" is executed.

SL digital output D [83]: See par. 13-52
SL Controller Action. The input will go high
whenever the SL Controller Action [41] "Set
dig. out. A high" is executed. The input will
go low whenever the SL Controller Action [35]
"Set dig. out. A low" is executed.

SL digital output E [84]: See par. 13-52
SL Controller Action. The input will go high
whenever the SL Controller Action [42] "Set
dig. out. A high" is executed. The input will
go low whenever the SL Controller Action [36]
"Set dig. out. A low" is executed.

SL digital output F [85]: See par. 13-52
SL Controller Action. The input will go high
whenever the SL Controller Action [43] "Set
dig. out. A high" is executed. The input will
go low whenever the SL Controller Action [37]
"Set dig. out. A low" is executed.

value for use in communication via serial communication port
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e Local ref. active [120]: The output will
be high if par. 3-13 Reference Site = [2]
"Local" or when par. 3-13 Reference Site =
[0] "Linked to Hand / Auto" at the same time
as the LCP is in Hand on mode.

* Remote ref. active [121]: The output will
be high if par. 3-13 Reference Site = [1]
"Remote" or when par. 3-13 Reference Site =
[0] Linked to Hand / Auto at the same time
as the LCP is in Auto on mode.

e No alarm [122]: The output goes high
when no alarm is present.

e Start cmd. active [123]: The output
goes high whenever there is an active Start
command (i.e. via digital input bus connection
or [Hand on] or [Auto on], and no Stop
or Start command is active.

e Running reverse [124]: The output is high
whenever the drive is running counterclockwise
(the logical product of the status bits
"running" AND "reverse").

e Drive in hand mode [125]: The output goes
high whenever the drive is in Hand on mode (as
indicated by the LED above [Hand on].

e Drive in auto mode [126]: The output goes
high whenever the drive is in Hand on mode
(as indicated by the LED above [Auto on].

5-30 Terminal 27 Digital Output

%k No operation [0]
5-31 Terminal 29 digital Output
%k No operation (0]

O 5-4* Relays

5-40 Function Relay

Array [8] (Relay 1 [0], Relay 2 [1])
Control word bit 11 [36]
Control word bit 12 [37]

Par. 5-40 holds the same options as par. 5-30
including option 36 and 37.

Function:

e Control word bit 11 [36]: Bit 11 in the
control word controls relay 01. See section
Control Word According to FC Profile (CTW).
This option only applies for par. 5-40.
default setting

display text

e Control word bit 12 [37]: Bit 12 in the control
word controls relay 02. See section Control
Word According to FC Profile (CTW).

Selecting between 2 internal mechanical
relays is an array function.

Ex. par. 5-4* _, 'OK’ - Function Relay - 'OK’
- [0] - 'OK’ - select function

Relay no. 1 has array no [0]. Relay no.

2 has array no [1].

When relay option MCB 105 is fitted in the drive,
the following selection of relays take place:

Relay 7 -> Par. 5-40 [6]

Relay 8 -> Par. 5-40 [7]

Relay 9 -> Par. 5-40 [8]

Relay functions are selected from the same list as
for solid state output functions. See par. 5-3*.

5-41 On Delay, Relay

Array [2] (Relay 01 [0], Relay 02 [1])

0.00 - 600.00 s *0.00s

Function:
Allows a delay of the cut-in time of the relays.
Select between 2 internal mechanical relays in
an array function.See par. 5-40.

5-42 Off Delay, Relay

Array [2] (Relay 01 [0], Relay 02 [1])
Range:

0.00 - 600.00 s. *0.00s.

Function:
Enables a delay of the relay cut-out time. Select
between 2 internal mechanical relays in an
array function.See par. 5-40

5-5*% Pulse Input

The pulse input parameters are used to select

an appropriate window for impulse reference

area. Input terminal 29 or 33 acts as a frequency
reference input. Set par. 5-13 or par 5-15 to "Pulse
input" [32]. If terminal 29 is used as input, par.
5-01 must be selected to "Input" [0].

value for use in communication via serial communication port
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Ref. 130BA076.10
[RPM]A
High ref.
value —-
P 5-53/
P 5-58 |
I
I
Low ref. |
value |
P 5-52/ |
P 5-57 { — |
Low freq. High freq. Input
P 5-50/ P 5-51/ [Hz]
P 5-55 P 5-56

5-50 Term. 29 Low Frequency

Range:

100 - 110000 Hz * 100Hz

Function:
Sets the low frequency referring to low
reference value in par. 5-52 to correspond
to the crankshaft speed.
This parameter is only available in FC 302.

5-51 Term. 29 High Frequency

Range:

100 - 110000 Hz * 100Hz

Function:
Set the high frequency referring to high
reference value in par. 5-53 to correspond
to the crankshaft speed.

5-52 Term. 29 Low Ref./Feedb. Value

Range:

-1000000.000 - par. 5-53 X 0.000
Function:

Sets the lowest reference value [RPM] for the

crankshaft speed and the lowest feedback value.

Select terminal 29 as a digital output (par. 5-02

="Qutput" [1] and par. 5-13 = applicable value).

5-53 Term. 29 High Ref./Feedb. Value

Range:

Par. 5-52 - 1000000.000 * 1500.000

Function:
Sets the highest reference value [RPM] for the
crankshaft speed and the highest feedback value.

default setting display text

Select terminal 29 as a digital output (par. 5-02
="OQutput" [1] and par. 5-13 = applicable value)

5-54 Pulse Filter Time Constant #29

Range:

1 - 1000 ms % 100ms

Function:
The low-pass filter reduces the influence on and
dampens oscillations on the feedback signal from the
control. This is an advantage, e.g. if there is a great
amount of noise in the system. It is not possible to
set this parameter while the motor is running.

5-55 Term. 33 Low Frequency

Range:

100 - 110000 Hz * 100Hz

Function:
Sets the low frequency referring to low
reference value in par. 5-57 to correspond
to the crankshaft speed.

5-56 Term. 33 High Frequency

Range:

100 - 110000 Hz * 100Hz

Function:
Sets the high frequency referring to high
reference value in par. 5-58 to correspond
to the crankshaft speed.

5-57 Term. 33 Low Ref./Feedb. Value

Range:

-100000.000 - par. 5-58) *0.000

Function:
Sets the lowest reference value [RPM] for
the crankshaft speed.

5-58 Term. 33 High Ref./Feedb. Value

Range:

Par. 5-57 - 100000.000 % 1500.000

Function:
Sets the highest reference value [RPM] for
the crankshaft speed.

value for use in communication via serial communication port
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5-59 Pulse Filter Time Constant #33 5-62 Pulse Output Maximum Frequency #27

Range: Range:

]y | |
1 - 1000 ms * 100ms 0 - 32000 Hz % 5000Hz (’%
Function: Function:
The low-pass filter reduces the influence on and Sets the maximum frequency on terminal 27
dampens oscillations on the feedback signal from referring to output variable in par. 5-60. You cannot
the control. This is an advantage, e.g. if there is a set the parameter while the motor is running.

great amount of noise in the system. You cannot

set this parameter while the motor is running. 5-63 Terminal 29 Pulse Output Variable

00 5-6* Pulse Outputs *Optlon. .
The pulse outputs are designated to terminals No operation [0]
27 or 29. Select terminal 27 in par. 5-01 MCO controlled [51]
and terminal 29 in par. 5-02. Output frequency [100]
Reference [101]
Feedback [102]
Motor current [103]
Output value 1308A085.10 Torque relative to limit [104]
igh A Torque relative to rated [105]
output - Power [106]
?&5?3/ [ Speed [107]
P5-58 | Torque [108]
I
Low | Function:
oumput : Selects the variable for the chosen readout
sg:gi/ o frea, o — Inp? on terminal 29. It is not possible to set the
zg:gi/ ggg;/ [Hz] parameter while the motor is running.

= I Bl Range:
5-60 Terminal 27 Pulse Output Variable 0 - 32000 Hz %K 5000Hz

Option:

% No operation [0] Function:
MCO controlled [51] Sets the maximum frequency on terminal 29
Output frequency [100] referring to output variable in par. 5-63. You cannot
Reference [101] set the parameter while the motor is running.
Feedback [102] 0O 5-7* 24 V Encoder Input
Motor current [103]

You can connect a 24 V encoder to terminal 13 (24
) V DC supply), terminal 32 (Channel A), terminal 33
Torque relative to rated [105] (Channel B), and terminal 20 (GND). The digital

Torque relative to limit [104]

Power [106] inputs 32/33 are active for encoder inputs when
Speed [107] you select Flux w/ encoder feedback (par. 1-01).
Torque [108] The encoder used is a dual channel (A and B) 24
EEE V type. Max input frequency: 110 kHz.

Selects the variable for the chosen readout
on terminal 29. It is not possible to set the
parameter while the motor is running.

default setting display text value for use in communication via serial communication port

181

MG.33.B4.22 - VLT is a registered Danfoss trademark



i

FC 300 Design Guide

Danfitt

— How to Program __

Q 130BA090.11
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24V or 10-30V encoder

5-70 Term 32/33 Pulses per Revolution

Range:

128 - 4096 PPR % 1024PPR

Function:
Sets the encoder pulses per revolution on the
crankshaft. Read the correct value from the
encoder. It is not possible to set the parameter
while the motor is running.

5-71 Term 32/33 Encoder Direction

Option:

*Clockwise [0]
Counterclockwise [1]
Function:

Changes the detected encoder direction (revolution)
without changing the wires to the encoder. Select
Clockwise when A channel is 90° (electrical degrees)
before channel B by clockwise rotation of the
encoder shaft. Select Counterclockwise when A
channel is 90° (electrical degrees) after channel

B by clockwise rotation of the encoder shaft. You
cannot set the parameter while the motor is running.

5-72 Term 32/33 Gear Numerator

Range:

1.0 - 60000 N/A X1 Nn/A

Function:
Sets the nominator value for a gear ratio between
encoder and driving shaft. The nominator is

default setting display text

related to the encoder shaft and the denominator
is related to the driving shaft.

Example: Speed on the encoder shaft = 1000 RPM
and speed on the driving shaft is 3000 RPM:

Par. 5-72 = 1000 and par. 5-73 = 3000, or

par. 5-72 =1 and par. 5-73 = 3.

Par 5-72 cannot be adjusted while the

motor is running.

If the motor control principle is ‘Flux w encoder
feedback’ (par. 1-01 [3] ), the gear ratio between
motor and encoder must be 1:1. (No gear).

5-73 Term 32/33 Gear Denominator

Range:

1.0 - 60000 N/A X1 Nn/A

Function:
Sets the denominator value for a gear ratio between
encoder and driving shaft. The denominator is
related to the driving shaft. See also par. 5-72.
Par. 5-73 cannot be adjusted while the
motor is running.

value for use in communication via serial communication port
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o Parameters: Analog In/Out

O 6-0* Analog I/0 Mode

FC 300 is equipped with 2 analog inputs: Terminal
53 and 54. The analog inputs on FC 302 are
designed for free selection of either voltage (-10V
- +10V) or current input (0/4 - 20 mA).

NOTE
Thermistors are connected either to an
analog or a digital input.

6-00 Live Zero Timeout Time

Range:

1-99s X 10s

Function:
Is active when A53 (SW201) and /or A54 (SW202)
is/are in the position ON (the analog inputs are
selected to current inputs). If the reference signal
value connected to the selected current input falls
below 50% of the value set in par. 6-12 or par. 6-22
for a period longer than the time set in par. 6-00,
the function selected in par. 6-01 is activated.

6-01 Live Zero Timeout Function

Option:

X off [0]
Freeze Output [1]
Stop [2]
Jogging [3]
Max. speed [4]
Stop and trip [5]
Function:

Activates the function if the input signal on terminal
53 or 54 drops below 2 mA, provided that par.
6-12 or 6.22 is set higher than 2 mA, and that

the time for timeout in par. 6-00 is exceeded.

If more timeouts occur at the same time, the
adjustable frequency drive makes the following
priority of the time-out function:

1. Live Zero Time-out Function par. 6-01
Encoder Loss Function par. 5-74

3. Control-word Time-out Function par. 8-04.
The output frequency of the adjustable
frequency drive can be:

o frozen at the present value
overruled to jog speed

default setting

display text

MG.33.B4.22 - VLT is a registered Danfoss trademark

overruled to max. speed

e overruled to stop with subsequent trip
e overruled to Set-up 8.

It is not possible to set the parameter
while the motor is running.

6-1* Analog Input 1

130BA038.11

P 3-02 150

1 [v]
Analog input

6-10 Terminal 53 Low Voltage

Range:

0.0 - par. 6-11 X o0.0v
Function:
Sets the analog input scaling value to correspond to

the minimum reference value (set in par. 3-02).

6-11 Terminal 53 High Voltage

Range:

Par. 6-10 to 10.0 V * 10.0v

Function:
Sets the analog input scaling value to correspond to
the maximum reference value (set in par. 3-03).

6-12 Terminal 53 Low Current

Range:

6-13 mA

0.0 to par. *0.0mA

Function:
Determines the value of the reference signal to
correspond to the minimum reference value (set in
par. 3-02). If the Time-out function of par. 6-01
is activated, the value must be set at >2 mA.

value for use in communication via serial communication port
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6-13 Terminal 53 High Current

Range:

Par. 6-12 to - 20.0 mA * 20.0 mA

Function:
Sets the value of the reference signal to correspond
to the maximum reference value (set in par. 3-03).

6-14 Terminal 53 Low Ref./Feedb. Value

Range:
-100000.000 to par.

6-15 * 0.000 Unit
Function:

Sets the analog input scaling to correspond

to the minimum reference feedback value

(set in par. 3-01).

6-15 Terminal 53 High Ref./Feedb. Value

Range:

Par. 6-14 to 100000.000 * 1500.000 Unit

Function:
Sets the analog input scaling value to correspond
to the maximum reference feedback value
(set in par. 3-01).

6-16 Terminal 53 Filter Time Constant

Range:

0.001 - 10.000 s *0.001s

Function:
A 1st order digital low-pass filter time constant for
suppressing electrical noise on terminal 53. You
cannot set the parameter while the motor is running.

6-2* Analog Input 2
6-20 Terminal 54 Low Voltage

Range:

0.0 - par. 6-21 *o0.0v
Function:

Sets the analog input scaling value to correspond

to the minimum reference value (set in par.

3-02).See also section Reference Handling.

6-21 Terminal 54 High Voltage

Range:

Par. 6-20 to 10.0 V *10.0v

default setting

display text
184

Function:
Sets the analog input scaling value to correspond to
the maximum reference value (set in par. 3-03).

6-22 Terminal 54 Low Current
Range:

0.0 to par. 6-23 mA *0.0mA

Function:
Determines the value of the reference signal to
correspond to the minimum reference value (set in
par. 3-02). If the Time-out function of par. 6-01
is activated, set the value at >2 mA.

6-23 Terminal 54 High Current

Range:

Par. 6-12 to - 20.0 mA *20.0 mA

Function:
Sets the value of the reference signal to correspond
to the maximum reference value (set in par. 3-03).

6-24 Terminal 54 Low Ref./Feedb. Value

Range:

-100000.000 to par. 6-25 X 0.000 Unit

Function:
Sets the analog input scaling value to correspond
to the minimum reference feedback value
(set in par. 3-01).

6-25 Terminal 54 high ref./feedb. value

Range:

Par. 6-24 to 100000.000 % 1500.000 Unit

Function:
Sets the analog input scaling value to correspond
to the maximum reference feedback value
(set in par. 3-01).

6-26 Terminal 54 Filter Time Constant
Range:

0.001 - 10.000 s * 0.001s

Function:
A 1st order digital low-pass filter time constant for
suppressing electrical noise on terminal 53. You
cannot set the parameter while the motor is running.

value for use in communication via serial communication port
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O 6-5* Analog Output 1 Function:
Analog outputs are current outputs: 0/4 - 20 Scales the minimum output of the selected analog
mA. Common terminal (terminal 39) is the same signal on terminal 42. Scale the minimum value &
terminal and electrical potential for analog common as a percentage of the maximum signal value, i.e. (}%
and digital common connection. Resolution OmA (or 0 Hz) is desired at 25% of the maximum
on analog output is 12 bit. output value, and 25% is programmed. The value

can never be higher than the corresponding setting

6-50 Terminal 42 Output in par. 6-52 if value is below 100%.

Option:

No operation (0]

MCO controlled [51] Current 2
Output frequency (mAT R é
(0 - 1000 Hz), 20 g
0..20mA [100]

Output frequency

(0 - 1000 Hz), 4..20 mA

Reference (Ref min-max), 0...20 mA [101]
Reference (Ref min-max), 4...20 mA

-

I
I
I
I
I
|
T
0

T T Lol
. 0% Anal Anal 100% Anal
Feedback (FB min-max), 0..20 mA [102] outscale  out seole output signal
. | high : d
Feedback (FB min-max), 4..20 mA P6sL  pes: o

Motor current (0-Imax), 0..20 mA [103]
Motor current (0-Imax), 4...20 mA

Torque relative to limit 0-Tlim, 6-52 Terminal 42 Output Max Scale

0..20 mA [104]

Torque relative to limit 0-Tlim, 4...20 mA Range:

Torque relative to rated 0-Tnom, 000 - 500% *100%
0..20 mA [105] )

Torque relative to rated 0-Tnom, Function:

4.20 mA Scales the maximum output of the selected analog
Power (0-Pnom), 0..20 mA [106] signal on terminal 42. Set the value to the desired
Power (0-Pnom), 4..20 mA maximum value of the current signal output. Scale
Speed (0-Speedmax), 0..20 mA [107] the output to give a lower current than 20 mA at
Speed (0-Speedmax), 4..20 mA full scale or 20 mA at an output below 100% of the
Torque (+/-160% torque), 0-20 MA [108] maximum signal value. If 20 mA is the desired
Torque (+/-160% torque), 4-20 mA output current at a value between 0 - 100% of the
Output freq. 4-20mA [130] full-scale output, program the percentage value
Reference 4-20mA [131] in the parameter, i.e. 50% = 20 mA. If a current
Feedback 4-20mA [132] between 4 and 20 mA is desired at maximum output
Motor cur. 4-20mA [133] (100%), calculate the percentage value as follows:
Torque % lim. 4-20mA [134]

Torque % nom 4-20mA [135]

Power 4-20mA [136] 20 mA/desired maxrimum curvent = 100%
Speed 4-20mA [137]

Torque 4-20mA [138]
Range: ;

000 - 100% ¥ 09 ie. 10mAd = i—g*lﬁ(] = 200%

default setting display text value for use in communication via serial communication port
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Current e
[mA] 2
A 2
)
20 -S-;
I
|
I
I
I
0/4 |
|-
T T T Ll
0% Analog Analog 100% Analog
out scale out scale output signal
low high ex:speed
P 6-51 P 6-52 [RPM]
default setting display text value for use in communication via serial communication port
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o Parameters: Controllers

0O 7-0* Speed PID Ctrl.

7-00 Speed PID Feedback Source

Option:

* Motor feedb. P1-02 [0]
24V encoder [1]
MCB 102 [2]
Function:

Selection of encoder for closed-loop feedback.
Par. 7-00 cannot be adjusted while the
motor is running.

7-02 Speed PID ProportionalGain

Range:

0.000 - 1.000 * 0.015

Function:
Indicates how many times to amplify the error
(deviation between the feedback signal and
the setpoint). It is used with Speed control,
closed loop, and Speed control, open loop
(par. 1-00). Quick control is obtained at high
amplification. If the amplification is too high,
the process may become unstable.

7-03 Speed PID Integral Time

Range:

2.0 - 20000.0 ms *8.0ms

Function:
Determines how long the internal PID controller
takes to correct the error. The greater the error,
the quicker the gain increases. The integral
time causes a delay of the signal and therefore
a dampening effect. It is used together with
Speed control, closed loop and Speed control,
open loop Flux control (par. 1-00).
Obtain quick control through a short integral time.
However, if this time is too short, the process
becomes unstable. If the integral time is long,
major deviations from the required reference may
occur, since the process regulator takes long to
regulate if an error has occurred.

7-04 Speed PID Differentiation Time

Range:
0.0 - 200.0 ms *30.0ms

default setting display text

Function:
The differentiator does not react to a constant error.
It only provides a gain if the error changes. The
quicker the error changes, the stronger the gain
from the differentiator. The gain is proportional
to the speed at which errors change. It is used
together with Speed control, closed loop (par. 1-00).

7-05 Speed PID Diff Gain Limit

Range:

1.000 - 20.000 *5.000

Function:
It is possible to set a limit for the gain provided by
the differentiator. Since the D-gain increases at
higher frequencies, limiting the gain may be useful.
Thus you can obtain a pure D-link at low frequencies
and a constant D-link at higher frequencies. It is
used with Speed Control, Closed Loop (par. 1-00).

7-06 Speed PID Lowpass Filter Time

Range:

1.0 - 100.0 ms X 10.0ms

Function:
The low-pass filter reduces the influence on control
and dampens oscillations on the feedback signal.
This is an advantage, e.g. if there is a great amount
of noise in the system. See illustration.
It is used with Speed control, closed loop and
Torque control, speed feedback (par. 1-00). If a
time constant (6) e.g. of 100 ms is programmed,
the cut-off frequency for the low-pass filter will be
1/0.1= 10 RAD/sec., corresponding to (10/2 x p) =
1.6 Hz. The PID regulator only regulates a feedback
signal that varies by a frequency of less than 1.6 Hz.
If the feedback signal varies by a higher frequency
than 1.6 Hz, the PID regulator does not react.

value for use in communication via serial communication port
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Fosdbeck O 7-3* Process PID Ctrl.
pisturbed feedback signel Parameters for configuring the Process PID control.

7-30 Process PID Normal/Inverse Control

Option:
o8& * Normal [0]
‘L:*:“; o Inverse [1]
Feedback
Filtered feedback signal Function:

It is possible to choose whether the process
control is to increase/reduce the output frequency.

This is done by having a difference between the
L reference signal and the feedback signal.

7-31 Process PID Anti Windup

Option
O 7-2* Process Ctrl. Feedb.
i * Off [0]
Select which resources should be used for on o

feedback to the Process PID Control and how
this feedback should be handled. Function:

7-20 Process CL Feedback 1 Resource It is possible to select whether the process control

is to continue regulating on an error even if it is not

Option: possible to increase/reduce the output frequency.
% No function (0]
Analog input 53 [1] 7-32 Process PID Start Speed
Analog input 54 [2] Range:
Frequency input 29 [3] 0 - 6000 RPM %0 RPM
Frequency input 33 [4]
Function:
Function:

When the start signal is given, the adjustable
frequency drive will react with a Speed control,
open loop following the ramp. Only when the
programmed start speed has been obtained
will it change to Process control.

7-33 Process PID Proportional Gain

It is possible to add up to two different feedback
signals to compose the actual feedback. This
parameter defines which input on the frequency
converter should be treated as the source

of the first feedback signal.

7-22 Process CL Feedback 2 Resource

" Range:
SRR 0.00 - 10.00 N/A *

X No function [0] ' - 001 WA
Analog input 53 [1] Function:
Analog input 54 [2] The proportional gain indicates the number of
Frequency !nput 29 [3] times the error between the set point and the
Frequency input 33 [4] feedback signal is to be applied.
Function:

It is possible to add up to two different feedback
signals to compose the actual feedback. This
parameter defines which input on the adjustable
frequency drive should be treated as the source
of the first feedback signal.

default setting display text value for use in communication via serial communication port
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7-34 Process PID Integral Time Function:
Range: When the PID Control Error (the difference
ge bet the ref d the feedback) i Ll L
etween the reference an e feedback) is
0.01 - 10000.00 b 3 .
10000.00 s less than the set value of this parameter, the [’%
Function: On Reference status bit is high (1).

The integrator provides an increasing gain
at a constant error between the setpoint
and the feedback signal. The integral time
needed by the integrator to reach the same
gain as the proportional gain.

7-35 Process PID Differentiation Time

Range:
0.00 - 10.00 s *0.00 s

Function:
The differentiator does not react to a constant
error. It only provides a gain when the error
changes. The quicker the error changes, the
stronger the gain from the differentiator.

7-36 Process PID Differentiation Gain Limit

Range:
1.0 - 50.0 N/A *5.0 N/A

Function:
Set a limit for the differentiator gain (DG). The
DG will increase if there are fast changes. Limit
the DG to obtain a pure differentiator gain
at slow changes and a constant differentiator
gain where quick changes occur.

7-38 Process PID Feed Forward Factor

Range:
0 - 500% *0%

Function:
The FF factor sends a large or small part of the
reference signal around the PID control. In this way,
the PID control only affects part of the control signal.
Any change of this parameter will thus have
an effect on the motor speed. The FF factor
provides high dynamics when changing the
setpoint and less overshoot.
Par. 7-38 is active when par. 1-00 Configuration
Mode is set to [3] Process open-loop

7-39 On Reference Bandwidth

Range:
0 - 200% X 59

default setting display text value for use in communication via serial communication port
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Parameters: Communications
and Options

8-0* General Settings

8-01 Control Site

Option:

*Digital and ctrl. word [2] [0]
Digital only [1]
Control word only [2]
Function:

Specifies the control as either Digital inputs,
Control word, or both. This parameter overrules
the settings in par. 8-50 to 8-56.

8-02 Control Word Source

Option:

X FC RS-485 [0]
FC USB [1]
Option A [2]
Function:

Specifies the source of the control word, serial
interface, or installed option. During initial
power-up, the adjustable frequency drive
automatically sets this parameter to Option A if it
detects if a valid bus option installed in this slot. If
the option is removed, the adjustable frequency
drive detects a change in the configuration and
sets par. 8-02 back to default setting FC RS-485.
The adjustable frequency drive trips. If an option
is installed after initial power-up, the setting of
par. 8-02 does not change but the drive will trip
and display: Alarm 67 Option Change.

8-03 Control Word Timeout Time

Range:

0.1 - 18000.0 s *1.0s

Function:
Sets the maximum time expected to pass between
the reception of two consecutive telegrams. If
this time is exceeded, it indicates that serial
communication has stopped. The function selected
in par. 8-04 will then be carried out.

8-04 Control Word Timeout Function

Option:
X off [0]
Freeze Output [1]

default setting

display text

Stop [2]
Jogging [3]
Max. Speed [4]
Stop and trip [5]
Select set-up 1 [7]
Select set-up 2 [8]
Select set-up 3 [9]

Select set-up 4 [10]

Function:
A valid control word triggers the timeout counter.
Acyclic DP V1 does not trigger the timeout counter.
The time-out function is activated if the control
word is not updated within the time specified in
par. 8-03 Control Word Time-out Time.

- Off: Control via serial bus (Fieldbus or standard)
resumes and uses the most recent control word.
- Freeze output frequency: Freeze output
frequency until communication resumes.
- Stop with auto restart: Stop with auto restart
when communication resumes.
- Output frequency = JOG freq.: The motor runs
at JOG frequency until communication resumes.
- Output frequency = Max. freq.: The
motor runs at maximum frequency until
communication resumes.
- Stop with trip: The motor stops. You need
to reset the adjustable frequency drive,
see explanation above.

Select set-up x:

This type of timeout function is used for changing
set-up on a control word timeout. If communication
resumes causing the timeout situation to disappear,
par. 8-05 End-of-time-out Function defines whether
to resume the set-up used before the time-out or to
hold the set-up endorsed by the time-out function.

Note that the following parameters have to be
configured for the set-up change to occur on a
timeout. Par. 0-10 Active set-up has to be set
to Multi set-up along with the relevant linking

set in par. 0-12 This Set-up Linked To.

8-05 End-of-Timeout Function

Option:
* Hold set-up [0]
Resume set-up [1]

value for use in communication via serial communication port
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Function:
Defines the action after receiving a valid control
word upon a timeout. This only applies if set-up
1-4 has been selected in par. 8-04.
Hold: The drive holds the set-up selected in par.
8-04 and displays a warning, until par. 8-06 toggles.
Then the drive resumes its original set-up.
Resume: The drive resumes the original set-up.

8-06 Reset Control Word Timeout

Option:

* Do not reset [0]
Do reset [1]
Function:

Used for returning the drive to the original set-up
after a Control word timeout. When setting the value
to "Do Reset" [1], it returns to "Do not reset" [0].

8-07 Diagnosis Trigger

Option:

* Disable (0]
Trigger on alarms [1]
Trigger alarms/warn. [2]
Function:

Enables and controls the drive diagnostic
function and permits expansion of the
diagnostic data to 24 byte.

Disable: Extended diagnostic data are

not sent even if they appear in the
adjustable frequency drive

Trigger on alarms: Extended diagnostic data
are sent when one or more alarms appear

in alarm par. 16-04 or 9-53.

Trigger alarms/warn: Extended diagnostic
data are sent if one or more alarms/warnings
appear in alarm par. 16-04, 9-53, or
warning parameter 16-05.

default setting

display text

The content of the extended diagnostic frame is as follows:
0-5 Standard DP Standard DP Diagnostic Data
Diagnostic Data
6 PDU length xx Header of extended diagnostic
data
7 Status type = Header of extended diagnostic
0x81 data
8 Slot = 0 Header of extended diagnostic
data
9 Status info = 0 Header of extended diagnostic
data
10 - 13 VLT par. 16-05 VLT warning word
14 - 17 VLT par. 16-06 VLT status word
18 - 21 VLT par. 16-04 VLT alarm word
22 -23 VLT par. 9-53 Communication warning word
(Profibus)

Enabling diagnostics may cause increased
bus traffic. Diagnostic functions are not
supported by all fieldbus types.

O 8-1* Ctrl. Word Settings

8-10 Control Word Profile

Option:

X FC profile [0]
PROFIdrive profile [1]
ODVA [5]
CANopen [7]
Function:

Selects the interpretation of the control and
status words. The installed option in slot A
determines the valid selection.

O 8-3* FC Port Settings

8-30 Protocol

Option:

XFc [0]
FC MC [1]
Function:

Protocol selection for the FC (standard) port.

8-31 Address

Range:

1-126 X1

value for use in communication via serial communication port
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Function:
Address selection for the FC (standard) port.
Valid range: 1 - 126.

8-32 FC Port Baud Rate

Option:
2400 Baud (0]
4800 Baud [1]
* 9600 Baud [2]
19200 Baud [3]
38400 Baud [4]
115200 Baud [7]
Function:

Baud rate selection for the FC (standard) port.

8-35 Minimum Response Delay

1 - 500 ms *X10ms

Function:
Specifies a minimum delay time between receiving
a request and transmitting a response. This is used
for overcoming modem turnaround delays.

8-36 Max Response Delay

Range:

1 - 10000 ms *5000ms

Function:
Specifies a maximum allowed delay time between
transmitting a request and expecting a response.
Exceeding this delay causes control word timeout.

8-37 Max Inter-Char Delay

Range:

0 - 30 ms *25ms

Function:
Maximum waiting time between two received bytes.
It ensures timeout, if transmission is interrupted.

Note: This is only enforced when the FC MC
protocol is selected in par. 8-30.

00 8-5* Digital/Bus

8-50 Coasting Select

Option:

Digital input (0]
Bus [1]
Logic AND [2]

default setting

display text

Danfitt

Program __

*Logic OR [3]

Function:
Allows a choice between controlling the
coasting function via the terminals (digital
input) and/or via the bus.

NOTE

This parameter is active only when
par. 8-01 Control Site is set to [0]
Digital and control word.

8-51 Quick Stop Select

Option:

Digital input [0]

Bus [1]

Logic AND [2]
* Logic OR [3]

Function:

Allows a choice between controlling the
Quick stop function via the terminals (digital
input) and/or via the bus.

NOTE

This parameter is active only when
par. 8-01 Control Site is set to [0]
Digital and control word.

8-52 DC Brake Select

Option:

Digital input [0]

Bus [1]

Logic AND [2]
* Logic OR [3]

Function:

Allows a choice between controlling the DC brake
via the terminals (digital input) and/or via the bus.

NOTE

This parameter is active only when
par. 8-01 Control Site is set to [0]
Digital and control word.

8-53 Start Select

Option:

Digital input [0]

Bus [1]

Logic AND [2]
* Logic OR [3]

value for use in communication via serial communication port
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Function:
Choose between controlling the drive via the
terminals (digital input) and/or via the bus.
If you select Bus, you can only activate the
Start command if it is transmitted via the serial
communication port or fieldbus option. If you
select Logic AND, you must also activate the
command via one of the digital inputs. If you
select Logic OR, you can also activate the Start
command via one of the digital inputs.

NOTE

This parameter is active only when
par. 8-01 Control Site is set to [0]
Digital and control word.

8-54 Reverse Select

Option:

Digital input (0]

Bus [1]

Logic AND [2]
* Logic OR [3]

Function:

Choose between controlling the drive via the
terminals (digital input) and/or via the bus.

If you select Bus, you can only activate the
Reversing command if it is transmitted via the
serial communication port or fieldbus option. If
you select Logic AND, you must also activate the
command via one of the digital inputs. If you select
Logic OR, you can also activate the Reversing
command via one of the digital inputs.

NOTE

This parameter is active only when
par. 8-01 Control Site is set to [0]
Digital and control word.

8-55 Set-up Select

Option:

Digital input (0]

Bus [1]

Logic AND [2]
* Logic OR [3]

Function:

Choose between controlling the drive via the
terminals (digital input) and/or via the bus.

If you select Bus, you can only activate Selection
of Setup if it is transmitted via the serial

default setting

display text

communication port or fieldbus option. If you
select Logic AND, you must also activate the
command via one of the digital inputs. If you
select Logic OR, you can also activate the Set-up
command via one of the digital inputs.

NOTE

This parameter is active only when
par. 8-01 Control Site is set to [0]
Digital and control word.

8-56 Preset Reference Select

Option:

Digital input [0]

Bus [1]

Logic AND [2]
* Logic OR [3]

Function:

Choose between controlling the drive via the
terminals (digital input) and/or via the bus.

If you select Bus, you can only activate the Preset
Reference command if it is transmitted via the serial
communication port or fieldbus option. If you select
Logic AND, you must also activate the command
via one of the digital inputs. If you select Logic
OR, you can also activate the Preset Reference
command via one of the digital inputs.

NOTE

This parameter is active only when
par. 8-01 Control Site is set to [0]
Digital and control word.

8-9* Bus Jog
8-90 Bus Jog 1 Speed

Range:

0 - par. 4-13 RPM * 100RPM

Function:
Sets a fixed speed (jog) activated via the
serial port or bus option.

8-91 Bus Jog 2 Speed

Range:

0 - par. 4-13 RPM X 200rRPM

Function:
Sets a fixed speed (jog) activated via the
serial port or bus option

value for use in communication via serial communication port
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o Parameters: Profibus

9-00 Setpoint

type). The values in PCD 3 to 10 are written to
the selected parameters as data values.

9-16 PCD Read Configuration

i

Range:
0 - 65535 %0 Array [10]
No LCP access

Option:
Function: None

Receives reference from a Master Class 2. If the
control priority is set to Master Class 2, the drive
reference is taken from this parameter, whereas
the cyclical reference will be ignored.

9-07 Actual Value

Range:
0 - 65535 X 0
No LCP access

16-00 Control Word

16-01 Reference [Unit]
16-02 Reference %

16-03 Status Word

16-05 Main Actual Value [%]
16-10 Power [kW]

16-11 Power [hp]

16-12 Motor Voltage

16-13 Frequency

16-14 Motor Current

16-16 Torque

16-17 Speed [RPM]

16-18 Motor Thermal

16-19 KTY Sensor Temperature
16-20 Phase Angle

16-30 DC Link Voltage

Function:
Delivers the MAV for a Master Class 2. The
parameter is only valid if the control priority
is set to Master Class 2.

9-15 PCD Write Configuration

Array [10] 16-32 Brake Energy / s
16-33 Brake Energy / 2 min
Option: 16-34 Heatsink Temp.

None 16-35 Inverter Thermal

16-38 SL Controller State

16-39 Controlcard Temp.

16-50 External Reference

16-51 Pulse Reference

16-52 Feedback [Unit]

16-53 Digi Pot Reference

16-60 Digital Input

16-61 Terminal 53 Switch Setting
3-81 Quick Stop Ramp Time 16-62 Analog Input 53

4-11 Motor Speed Low Limit [RPM] 16-63 Terminal 54 Switch Setting
4-13 Motor Speed High Limit [RPM] 16-64 Analog Input 54

4-16 Torque Limit Motor Mode 16-65 Analog Output 42 [MA]
4-17 Torque Limit Generator Mode 16-66 Digital Output [bin]

3-02 Minimum Reference

3-03 Maximum Reference

3-12 Catch Up/Slow Down Value
3-41 Ramp 1 Ramp Up Time
3-42 Ramp 1 Ramp Down Time
3-51 Ramp 2 Ramp Up Time
3-52 Ramp 2 Ramp Down Time
3-80 Jog Ramp Time

8-90 Bus Jog 1 Speed
8-91 Bus Jog 2 Speed
16-80 Fieldbus CTW 1
16-82 Fieldbus REF 1

Function:

Assigns different parameters to PCD 3 to 10 of the

PPOs (the number of PCDs depends on the PPO

default setting

display text

16-67 Freq. Input #29 [HZz]
16-68 Freq. Input #33 [HZz]
16-69 Pulse Output #27 [Hz]
16-70 Pulse Output #29 [Hz]
16-84 Comm Option STW [Binary]
16-85 FC port CTW 1 Signal
16-90 Alarm Word

16-91 Alarm Word 2

value for use in communication via serial communication port

194 MG.33.B4.22 - VLT is a registered Danfoss trademark



FC 300 Design Guide

Danfitt

— How to Program __

16-92 Warning Word

16-93 Warning Word 2

16-94 Extended Status Word
16-95 Extended Status Word 2

Function:
Assigns different parameters to PCD 3 to 10 of
the PPOs (the number of PCDs depends on the
PPO type). PCD 3 to 10 holds the actual data
value of the selected parameters.

9-18 Node Address

Range:

0 - 126 * 126

Function:
Sets the station address. It is also possible to set it
on a hardware switch. Set the address in par. 9-18
only if the hardware switch is set to 126 or 127. The
parameter displays the actual setting of the switch
when setting the hardware switch to >0 and <126.
Power-up or updating par. 9-72 changes par. 9-18.

9-22 Telegram Selection

Option:
Standard telegram 1 [1]
PPO 1 [101]
PPO 2 [102]
PPO 3 [103]
PPO 4 [104]
PPO 5 [105]
PPO 6 [106]
PPO 7 [107]
*ppo 8 [108]
Function:

Instead of using par. 9-15 and 9-16 to define
profibus telegrams freely, use standard telegrams
defined by the profibus profile. Standard Telegram 1
equals PPO type 3. This parameter is automatically
set to the according value (PPO type) when

the drive is configured by a PLC.

9-23 Parameters for Signals

Array [1000]

Option:

None

3-02 Minimum Reference
3-03 Maximum Reference

default setting display text

3-12 Catch Up/Slow Down Value
3-41 Ramp 1 Ramp Up Time
3-42 Ramp 1 Ramp Down Time
3-51 Ramp 2 Ramp Up Time
3-52 Ramp 2 Ramp Down Time
3-80 Jog Ramp Time

3-81 Quick Stop Ramp Rime
4-11 Motor Speed Low Limit
4-13 Motor Speed High Limit
4-16 Torque Limit Motor Mode
4-17 Torque Limit Generator Mode
8-90 Bus Jog 1 Speed

8-91 Bus Jog 2 Speed

16-00 Control Word

16-01 Reference [Unit]

16-02 Reference %

16-03 Status Word

16-05 Main Actual Value [%]
16-10 Power [kW]

16-11 Power [hp]

16-12 Motor Voltage

16-13 Frequency

16-14 Motor Current

16-16 Torque

16-17 Speed [RPM]

16-18 Motor Thermal

16-19 KTY Sensor Temperature
16-20 Phase Angle

16-30 DC Link Voltage

16-32 Brake Energy / s

16-33 Brake Energy / 2 Min
16-34 Heatsink Temp.

16-35 Inverter Thermal

16-38 SL Controller State
16-39 Controlcard Temp.

16-50 External Reference
16-51 Pulse Reference

16-52 Feedback [Unit]

16-53 Digi Pot Reference
16-60 Digital Input

16-61 Terminal 53 Switch Setting
16-62 Analog Input 53

16-63 Terminal 53 Switch Setting
16-64 Analog Input 54

16-65 Analog Output 42 [mA]
16-66 Digital Output [bin]
16-67 Freq. Input #29 [HZz]
16-68 Freq. Input #33 [HZz]
16-69 Pulse Output #27 [Hz]
16-70 Pulse Output #29 [Hz]

value for use in communication via serial communication port
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16-80 Fieldbus CTW 1

16-82 Fieldbus REF 1

16-84 Comm Option STW
16-85 FC Port CTW 1

16-90 Alarm Word

16-91 Alarm Word 2

16-92 Warning Word

16-93 Warning Word 2

16-94 Extended Status Word
16-95 Extended Status Word 2

Function:
Contains a list of signals that can be entered
in par. 9-15 and 9-16. Furthermore, it
automatically sets the parameters to meet the
most common requirements.

9-27 Parameter Edit

Option:

Disabled [0]
X Enabled [1]
Function:

You can edit parameters via Profibus, the standard
RS-485 Interface, or the LCP. Disable editing
via Profibus with this parameter.

9-28 Process Control

Option:

Disable (0]
X Enable cyclic master [1]

Function:

Process control (setting of Control Word, speed
reference, and process data) is possible via either
Profibus or the standard RS-485 Interface but not
both at the same time. Local control is always
possible via the LCP. Control via process control is
possible with either terminals or bus depending
on the setting of par. 8-50 to 8-56.

- Disable: Disables process control via Profibus, and
enables process control via standard RS-485.

- Enable cyclic master: Enables process control
via Profibus Master Class 1, and disables process
control via standard RS-485 bus or Master class 2.

9-44 Fault Message Counter

Range:

0 - 65535 N/A *o0 N/A

default setting display text

Function:
Indicates the number of alarms presently
stored in par. 9-47. The buffer capacity is
maximum eight error events.

9-45 Fault Code

Range:

0 -0 N/A X0 N/A

Function:
This parameter contains the alarm word from
all alarm messages occurred.
The buffer capacity is maximum eight error events.

9-47 Fault Number

Range:

0 -0 N/A X0 N/A

Function:
This parameter contains the alarm number
(e.g. 2 for live zero error, 4 for line phase
loss) that occurs for an event.
The buffer capacity is maximum eight error events.

9-52 Fault Situation Counter

Range:

0 - 1000 N/A *o0 N/A

Function:
This parameter contains the number of events
presently stored since last reset/power-up.
Par. 9-52 is incremented for every event
(by AOC or Profibus option).

value for use in communication via serial communication port
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9-53 Profibus Warning Word

0 Connection with DP master is not

2 FDL (Field-bus Data link Layer) is not ok

4 Actual value is not updated

6 PROFIBUS ASIC is not transmitting

8 drive is tripped

10 wrong ID sent by PLC

1 not configured

2
14 warning 34 active

Displays Profibus communication warnings.

9-63 Actual Baud Rate

Read-only

9.6 kbit/s [0]
19.2 kbit/s [1]
93.75 kbit/s [2]
187.5 kbit/s [3]
500 kbit/s [4]
1500 kbit/s [6]
3000 kbit/s [7]
6000 kbit/s [8]
12000 kbit/s [9]
31.25 kbit/s [10]
45.45 kbit/s [11]
No baud rate found [255]

Displays the actual PROFIBUS baud rate. The
Profibus Master automatically sets the baud rate.

9-64 Device Identification

Array [10]

Read only

Array [10] %

[0] manufacturer 128 (for Danfoss)

[2] version XXYY

[4] firmware date month ddmm

[6] vendor specific :PB XXYYy

Version

[8] vendor-specific : XXYYy
AOC Version

The device identification parameter. The
data type is "Array[n] of Unsigned16". The
assignment of the first subindexes is defined
and shown in the table above.

- Profile Number

©
(2}
ul

Read only
0-0

*
o

Contains the profile identification. Byte 1
contains the profile number and byte 2 the
version number of the profile.

9-71 Save Data Values

X off [0]
Store edit setup [1]
Store all set-ups [2]

Parameter values changed via Profibus are not
automatically stored into non-volatile memory. Use
this parameter to activate a function that stores all
parameter values in the EEPROM. Thus, you retain
changed parameter values at power-down.

default setting display text value for use in communication via serial communication port
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- [0] Off: The store function is inactive.

- [1] Store edit set-up: All parameter values

in the set-up selected in par. 9-70 are

stored in the EEPROM.

The value returns to [0] Off when all

values are stored.

-[2] Store all set-ups: All parameter values for all
set-ups are stored in the EEPROM. The value returns
to [0] Off when all parameter values are stored.

9-70 Edit Set-up

Option:

Factory setup [0]
X setup 1 [1]
X setup 2 [2]
*Setup 3 [3]
*Setup 4 [4]

Active setup [9]

Function:

Edit set-up. Editing can either follow the active
set-up selection (par. 0-10) or be fixed at a set-up
number. This parameter is unique for LCP and buses.

9-72 Drive Reset

Option:

* No action [0]
Power-on reset [1]
Power-on reset prep [2]
Comm. option reset [3]
Function:

Resets the drive (as for power-cycle). The drive
disappears from the bus, which might cause a
communication error from the master.

9-80 Defined Parameters (1)

Array [1000]

Option:

No LCP access

Read-only

0 - 9999 L 30

Function:
Holds a list of all the defined drive parameters
available for Profibus.

default setting

display text

9-81 Defined Parameters (2)

Array [1000]

Option:
No LCP access
Read-only
0 - 9999 X0

Function:
Holds a list of all the defined drive parameters
available for Profibus.

9-82 Defined Parameters (3)

Array [1000]

Option:
No LCP access
Read-only
0 - 9999 L 1)

Function:
Holds a list of all the defined drive parameters
available for Profibus.

9-83 Defined Parameters (4)

Array [1000]

Option:
No LCP access
Read-only
0 - 9999 . 1)

Function:
Holds a list of all the defined drive parameters
available for Profibus.

9-90 Changed Parameters (1)

Array [1000]

Option:
No LCP access
Read-only
0 - 9999 X0

Function:
Holds a list of all the drive parameters
deviating from default setting.

value for use in communication via serial communication port
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9-91 Changed Parameters (2)

Array [1000]

Option:
No LCP access
Read-only
0 - 9999 L 30

Function:
Holds a list of all the drive parameters
deviating from default setting.

9-92 Changed Parameters (3)

Array [1000]

Option:
No LCP access
Read-only
0 - 9999 L 1)

Function:
Holds a list of all the drive parameters
deviating from default setting.

9-93 Changed Parameters (4)

Array [1000]

Option:
No LCP access
Read-only
0 - 9999 X0

Function:
Holds a list of all the drive parameters
deviating from default setting.

default setting display text value for use in communication via serial communication port
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o Parameters: DeviceNet Function:
CAN Fieldbus Displays the number of Bus Off events
5%7. since the last power-up.
0 10-0* Common Settings
=1 % i
10-00 CAN Protocol b 10-1* DeviceNet _
10-10 Process Data Type Selection
Option: oot
* DeviceNet [1] ption:
Instance 100/150 [0]
Function: Instance 101/151 [1]
Selection of CAN protocol. Instance 20/70 [2]
Instance 21/71 [3]
10-01 Baud Rate Select
ion: Function:

Permits selection of 6 different Instances for data

250 Kbps 5(1)% transmission.. I-nstances 100/150 and 101/151 are
500 Kbps [22] Danfoss-specific. Instance 20/70, 21/71, 22/72,
and 23/73 are ODVA-specific AC Drive profiles.
Function: A change to this parameter is not executed
Selection of the DeviceNet transmission speed. The until the next power-up.
selection must correspond to the transmission speed . -
of the master and the other DeviceNet nodes.
Option:
None (0]
Option: Minimum reference par. 3-02
0 - 127 N/A %63 N/A Maximum reference par. 3-03
Catch up/slow down value par. 3-12
Function: Ramp 1 ramp up time par. 3-41
Selection of station address. Every station Ramp 1 ramp down time par. 3-42
connected to the same DeviceNet network must Ramp 2 ramp up time par. 3-51
have an unambiguous address. Ramp 2 ramp down time par. 3-52

10-05 Readout Transmit Error Counter Jog ramp time par. 3-80

Quick stop ramp time par. 3-81
Range:

Motor speed low limit par. 4-11 [RPM]
0 - 255 *o0 Motor speed high limit par. 4-13 [RPM]
. Torque limit motor mode par. 4-16
Function:

Torque limit generator mode par. 4-17
Bus Jog 1 Speed par. 8-90
Bus Jog 2 Speed par. 8-91

10-06 Readout Receive Error Counter Fieldbus CTW 1 par. 16-80

Fieldbus REF 1 par. 16-82

A readout of the Transmit Error Counter of the
CAN controller since the last power-up.

Range:
0 - 255 *0 Function:
. Used for the pre-defined I/O assembly Instances.
Function:

Only 2 elements [1,2] of this array are used. All

Displays the Receive Error Counter of the CAN elements are set to 0 as default.

controller since the last power-up.

10-07 Readout Bus Off Counter

Range:
0 - 1000 L 1)

default setting display text value for use in communication via serial communication port

200 MG.33.B4.22 - VLT is a registered Danfoss trademark



FC 300 Design Guide

Danfitt

— How to Program __

10-12 Process Data Config Read

Option:

None [10]
Control Word par. 16-00
Reference [Unit] par. 16-01
Reference % par. 16-02

Status Word par. 16-03

Power [kW] par. 16-10

Power [hp] par. 16-11

Motor Voltage par. 16-12
Frequency par. 16-13

Motor Current par. 16-14

Torque par. 16-16

Speed [RPM] par. 16-17

Motor thermal par. 16-18

KTY sensor temperature par. 16-19
Phase angle par. 16-20

DC Link Voltage par. 16-30
BrakeEnergy/s par. 16-30
BrakeEnergy/2 min par. 16-33
Heatsink temp. par. 16-34
Inverter thermal par. 16-35

SL Controller State par. 16-38
Controlcard temp. par. 16-39
External Reference par. 16-50
Pulse Reference par. 16-51
Feedback [Unit] par. 16-52
External Reference par. 16-53
Terminal 53 Switch Setting par. 16-63
Analog Input 53 par. 16-62
Terminal 54 Switch Setting par. 16-63
Analog Input 54 par. 16-64
Analog Output 42 [mA] par. 16-65
Digital Output [bin] par. 16-66
Freq. input #29 [Hz] par. 16-67
Freq. input #33 [Hz] par. 16-68
Pulse output #27 [Hz] par. 16-69
Pulse output #29 [Hz] par. 16-70
Comm Option STW par. 16-84

FC port CTW 1 par. 16-85

Alarm Word par. 16-90

Alarm Word 2 par. 16-91

Warning Word par. 16-92

Warning Word 2 par. 16-93
Extended Status Word par. 16-94
Extended Status Word 2 par. 16-95

default setting display text

Function:
Used for the pre-defined I/O assembly Instances.
Only 2 elements [1,2] of this array are used. All
elements are set to 0 as default.

10-13 Warning Parameter

Range:
0 - 63 *63

Function:
Reads out warning messages via standard bus or
DeviceNet. This parameter is not available via LCP
but you can see the warning message by choosing
Com warning word as display readout. One bit is
assigned to every warning (see manual for list).

Bt Mesng:
0 Bus not active
1 Explicit connection timeout
2 I/0 connection
3 Retry limit reached
4 Actual is not updated
5 CAN bus off
6 I/0 send error
7 Initialization error
8 No bus supply
9 Bus off
10 Error passive
11 Error warning
12 Duplicate MAC ID Error
13 RX queue overrun
14 TX queue overrun
15 CAN overrun

10-14 Net Reference
Option:
Read-only from LCP.

e Jolii [0]
On [1]
Function:

Enables selection of reference source in
Instance 21/71 and 20/70.

- Off: Enables reference via analog/digital inputs.
- On: Enables reference via the bus.

value for use in communication via serial communication port
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10-15 Net Control
Option:
Read-only from LCP.

e Jolii [0]
On [1]
Function:

Enables selection of control source in Instance
21/71 and 20-70.

- Off: Enables control via analog/digital inputs.
- On: Enables control via the bus.

10-2* COS Filters
10-20 COS Filter 1

Range:

0 - 65535 * 65535

Function:
Sets up the filter mask for the status word.
When operating in COS (Change-Of-State),
you can filter out bits in the status word that
should not be sent if they change.

10-21 COS Filter 2
Range:

0 - 65535 * 65535

Function:
Sets up the filter mask for the Main Actual Value.
When operating in COS (Change-Of-State), you
can filter out bits in the Main actual value that
should not be sent if they change.

10-22 COS Filter 3

Range:

0 - 65535 * 65535

Function:
Sets up the filter mask for PCD 3. When operating
in COS (Change-Of-State), you can filter out bits in
PCD 3 that should not be sent if they change.

10-23 COS Filter 4

Range:

0 - 65535 * 65535

Function:
Sets up the filter mask for PCD 4. When operating
in COS (Change-Of-State), you can filter out bits in
PCD 4 that should not be sent if they change.

default setting

202

display text

0 10-3* Parameter Access

10-30 Array Index

Range:
0 - 65536 *o

Function:
This parameter is used for accessing
indexed parameters.

10-31 Store Data Values

Option

X off (0]
Store edit setup [1]
Store all setups [2]
Function:

Par. 10-31 is used to activate storing of data
in non-volatile memory.

10-32 Devicenet Revision
Range:

0 - 65535 N/A X0 N/A

Function:
Par. 10-32 is used for EDS file creation.

10-33 Store Always

Option

X off [0]
On [1]
Function:

This parameter selects if data parameters received
on DeviceNet should be stored in EEPROM as default.

10-39 Devicenet F Parameters

Array [1000]

Option:
No LCP access
0-0 *o

Function:
This parameter is used to configure the drive
via Devicenet and build the EDS file.

value for use in communication via serial communication port
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o Parameters: Smart logic
control

field bus or other), the SLC also starts (provided
that "On [1]" is selected in par. 13-50).

0O 13-0* SLC Settings
The settings are used for activating, deactivating

”

O 13-** Prog. Features

The Smart Logic Controller (SLC) is essentially

a sequence of user-defined actions (see

par. 13-52) executed by the SLC when the
associated user-defined event (see par. 13-51)

is evaluated as TRUE by the SLC.

Events and actions are each numbered and are
linked together in pairs. This means that when
event [0] is fulfilled (attains the value TRUE),
action [0] is executed. After this, the conditions of
event [1] will be evaluated and if evaluated TRUE,
action [1] will be executed and so on.

Only one event will be evaluated at any time. If an
event is evaluated as FALSE, nothing happens (in the
SLC) during the current scan interval and no other

and resetting the Smart Logic Control.

13-50 SL Controller Mode

Option:

e Jolii [0]
On [1]
Function:

Select On [1] to enable the Smart Logic
Controller to start when a start command is
present (i.e. via a digital input).

13-01 Start Event

Option:

events will be evaluated. This means that when the FALSE [0]
SLC starts, it evaluates event [0] (and only event TRUE, [1]
[0]) each scan interval. Only when event [0] is Running [2]
evaluated TRUE will the SLC execute action [0] and In range [3]
. . . On reference [4]
start evaluating event [1]. It is possible to program .
from 1 to 6 events and actions. When the last event Torque I|r_n|t_ [5]
. Current limit [6]
/ action has been executed, the sequence starts over
again from event [0] / action [0]. The illustration Out of current range [7]
shows an example with three events / actions : Below T IO_W (8]
Above I high [9]
Below speed low [11]
Above speed high [12]
Sger::tmand Event 0/ Action O Out of feedb. range [13]
Below feedb. low [14]
Above feedb. high [15]
Thermal warning [16]
Mains out of range [17]
Reverse [18]
e it Warning [19]
Alarm (trip) [20]
Alarm (trip lock) [21]
1308A062.11 Comparator 0 [22]
Comparator 1 [23]
Comparator 2 [24]
Starting and stopping the SLC: Comparator 3 [25]
Starting and stopping the SLC can be done by Logic rule 0 [26]
selecting "On [1]" or "Off [0]" in par. 13-50. The Logic rule 1 [27]
SLC always starts in state 0 (where it evaluates Logic rule 2 [28]
event[0]). If the drive is stopped or coasted by Logic rule 3 [29]
any means (either via digital input, field bus or Digital input DI18 [33]
other), the SLC automatically stops. If the drive Digital input DI19 [34]
is started by any means (either via digital input, Digital input DI27 [35]
default setting display text value for use in communication via serial communication port
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Digital input DI29 [36] e Comparator 2 [24] - use the result of
Digital input DI32 [37] comparator 2 in the logic rule.
L L Digital input DI33 [38] « Comparator 3 [25] - use the result of
(’% Start command [39] comparator 3 in the logic rule.
Drive stopped [40] e Logic rule 0 [26] - use the result of logic

rule 0 in the logic rule.
e Logic rule 1 [27] - use the result of logic
rule 1 in the logic rule.
e Logic rule 2 [28] - use the result of logic
rule 2 in the logic rule.
e Logic rule 3 [29] - use the result of logic
rule 3 in the logic rule.
e Digital input DI18 [33] - use the value of DI18
in the logic rule (High = TRUE).
e Digital input DI19 [34] - use the value of DI19

Function:
The list describes the available Boolean (TRUE or
FALSE) input for use in the selected logic rule.

*False [0] (default setting) - enters the fixed
value of FALSE in the logic rule.
e True [1] - enters the fixed value TRUE
in the logic rule.
e Running [2] - see par. 5-13 for further

description. i s :
o In range [3] - see par. 5-31 for further in the logic rule (High = TRUE).
description e Digital input DI27 [35] - use the value of DI27

On reference [4] - see par. 5-31 for
further description.

Torque limit [5] - see par. 5-31 for
further description.

Current limit [6] - see par. 5-31 for
further description.

Out of current range [7] - see par. 5-31
for further description.

Below I low [8] - see par. 5-31 for

in the logic rule (High = TRUE).
Digital input DI29 [36] - use the value of DI29
in the logic rule (High = TRUE).
Digital input DI32 [37] - use the value of DI32
in the logic rule (High = TRUE).
Digital input DI33 [38] - use the value of DI33
in the logic rule (High = TRUE).

13-02 Stop Event

further description. Option:
o Above I high [9] - see par. 5-31 for FALSE [0]
further description. TRUE [1]
e Below frequency low [11] - see par. 5-31 Running [2]
for further description. In range [3]
e Above frequency high [12] - see par. 5-31 On reference [4]
for further description. Torque limit [5]
o Thermal warning [16] - see par. 5-31 Current limit [6]
for further description. Out of current range [7]
e Mains out of range [17] - see par. 5-31 Below I low [8]
for further description. Above T high [9]
e Reverse [18] - see par. 5-31 for further Below speed low [11]
description. Above speed high [12]
e Warning [19] - see par. 5-31 for further Out of feedb. range [13]
description. Below feedb. low [14]
o Alarm (trip) [20] - see par. 5-31 for Above feedb. high [15]
further description. Thermal warning [16]
e Alarm (trip lock) [21] - see par. 5-31 Mains out of range [17]
for further description. Reverse [18]
e Comparator 0 [22] - use the result of Warning [19]
comparator 0 in the logic rule. Alarm (trip) [20]
o Comparator 1 [23] - use the result of Alarm (trip lock) [21]
comparator 1 in the logic rule. Comparator 0 [22]

default setting

display text

value for use in communication via serial communication port

204

MG.33.B4.22 - VLT is a registered Danfoss trademark



FC 300 Design Guide

Danfitt

— How to Program __

Comparator 1 [23]
Comparator 2 [24]
Comparator 3 [25]
Logic rule 0 [26]
Logic rule 1 [27]
Logic rule 2 [28]
Logic rule 3 [29]
SL Timeout 0 [30]
SL Timeout 1 [31]
SL Timeout 2 [32]
Digital input DI18 [33]

Digital input DI19 [34]
Digital input DI27 [35]
Digital input DI29 [36]
Digital input DI32 [37]
Digital input DI33 [38]
Start command [39]
Drive stopped [40]
Function:

The list describes which Boolean input is to define
to stop/deactivate the Smart Logic Control.

e *False [0] (default setting) - enters the fixed
value of FALSE in the logic rule.

e True [1] - enters the fixed value TRUE
in the logic rule.

e Running [2] - see par. 5-13 for further

description.

e In range [3] - see par. 5-31 for further
description.

e On reference [4] - see par. 5-31 for
further description.

e Torque limit [5] - see par. 5-31 for
further description.

e Current limit [6] - see par. 5-31 for

further description.
e Out of current range [7] - see par. 5-31
for further description.

o Below I low [8] - see par. 5-31 for
further description.
e Above I high [9] - see par. 5-31 for

further description.

e Below frequency low [11] - see par. 5-31
for further description.

e Above frequency high [12] - see par. 5-31
for further description.

e Thermal warning [16] - see par.
for further description.

¢ Mains out of range [17] - see par. 5-31
for further description.

5-31

default setting display text

e Reverse [18] - see par. 5-31 for further
description.

e Warning [19] - see par. 5-31 for further
description.

e Alarm (trip) [20] - see par.
further description.

e Alarm (trip lock) [21] - see par.
for further description.

e Comparator 0 [22] - use the result of
comparator 0 in the logic rule.

e Comparator 1 [23] - use the result of
comparator 1 in the logic rule.

e Comparator 2 [24] - use the result of
comparator 2 in the logic rule.

e Comparator 3 [25] - use the result of
comparator 3 in the logic rule.

e Logic rule 0 [26] - use the result of logic
rule 0 in the logic rule.

e Logic rule 1 [27] - use the result of logic
rule 1 in the logic rule.

e Logic rule 2 [28] - use the result of logic
rule 2 in the logic rule.

e Logic rule 3 [29] - use the result of logic
rule 3 in the logic rule.

e Digital input DI18 [33] - use the value of DI18
in the logic rule (High = TRUE).

o Digital input DI19 [34] - use the value of DI19
in the logic rule (High = TRUE).

o Digital input DI27 [35] - use the value of DI27
in the logic rule (High = TRUE).

o Digital input DI29 [36] - use the value of DI29
in the logic rule (High = TRUE).

o Digital input DI32 [37] - use the value of DI32
in the logic rule (High = TRUE).

e Digital input DI33 [38] - use the value of DI33
in the logic rule (High = TRUE).

13-03 Reset SLC

Option:

5-31 for

5-31

* Do not reset SLC [0]
Reset SLC [1]
Function:

Par. 13-03 resets all group 13 parameters
(13-*) to default settings.

13-1* Comparators

Used for comparing continuous variables (i.e. output
frequency, output current, analog input etc.) with

a fixed preset value. Comparators are evaluated
once in each scan interval. You can use the result

value for use in communication via serial communication port
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(TRUE or FALSE) directly to define an event (see
par. 13-51), or as Boolean input in a logic rule (see
par. 13-40, 13-42, or 13-44). All parameters in
this parameter group are array parameters with
index 0-3. Select index 0 to program Comparator
0, index 1 to program Comparator 1, and so on.

13-10 Comparator Operand

Array [4]

Option:

% DISABLED [0]
Reference [1]
Feedback [2]
Motor speed [3]
Motor current [4]
Motor torque [5]
Motor power [6]
Motor voltage [7]
DC-link voltage [8]
Motor temperature [9]
VLT temperature [10]
Heat sink temperature [11]
Analog input AI53 [12]
Analog input AI54 [13]
Analog input AIFB10 [14]
Analog input AIS24V [15]
Analog input AICCT [17]
Pulse input FI29 [18]
Pulse input FI33 [19]

Function:
Selects the variable monitored by the comparator.
The available selection below:

e  *DISABLED [0] (factory setting) - the output
from the comparator is always FALSE.

o Reference [1] - see par. 16-01 for
further description.
o Feedback [2] - see par. 16-52 for

further description.
e Motor speed [3] - see par.
further description.

16-17 for

e Motor current [4] - see par. 16-14 for
further description.

e Motor torque [5] - see par. 16-16 for
further description.

e Motor power [6] - see par. 16-10 for

further description.

default setting

display text

e Motor voltage [7] - see par. 16-12 for
further description.
e DC-link voltage [8] - see par.

for further description.

16-30

e Motor temperature [9] - see par. 16-18
for further description.
e VLT temperature [10] - see par. 16-35

for further description.

e Heat sink temperature [11] - see par.
16-34 for further description.

e Analog input AI53 [12] - see par. 16-62
for further description.

e Analog input AI54 [13] - see par. 16-64
for further description.

e Analog input AIFB10 [14] - value of
internal 10V supply [V].

e Analog input AIS24V [15] - value of
internal 24V supply [V]

e Analog input AICCT [17] - control card
temperature [°C].

e Pulse input FI29 [18] - see par. 16-67
for further description.
e Pulse input FI33 [19] - see par. 16-68

for further description.

13-11 Comparator Operator

Array [4]

Option:
< [0]
X~ [1]
> [2]
Function:

Selects the operator used in the comparison. If you
select < [0], the result of the evaluation is TRUE,
if the variable selected in par. 13-10 is smaller
than the fixed value in par. 13-12. The result

is FALSE, if the variable selected in par. 13-10

is greater than the fixed value in par. 13-12. If
you select > [2] instead, the logic is inverted. If
you select = [1], the evaluation is TRUE, if the
variable selected in par. 13-10 is approximately
equal to the fixed value in par. 13-12.

value for use in communication via serial communication port
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13-12 Comparator Value

Array [4]

Range:

-100000.000 - 100000.000 *0.000

Function:
Selects the "trigger level" for the variable
monitored by this comparator.

13-2* Timers

You can use the result (TRUE or FALSE) from timers
directly to define an event (see par. 13-51), or as
Boolean input in a logic rule (see par. 13-40, 13-42
or 13-44). A timer is only FALSE when started

by an action (i.e. "Start timer 1 [29]") until the
timer value entered in this parameter is elapsed.
Then it becomes TRUE again. All parameters in
this parameter group are array parameters with
index 0-2. Select index 0 to program Timer O,
index 1 to program Timer 1, and so on.

13-20 SL Controller Timer

Array [3]

Range:

0.00 - 3600.00 s *0.00s

Function:
The value defines the duration of the FALSE output
from the programmed timer. A timer is only FALSE
if it is started by an action (i.e. Start timer 1 [29])
and until the entered timer value is elapsed.

13-4* Logic Rules

Combines up to three Boolean inputs (TRUE /
FALSE inputs) from timers, comparators, digital
inputs, status bits, and events using AND, OR,
NOT logic operators. Select Boolean inputs for
the calculation in par. 13-40, 13-42, and 13-44.
Define the operators used to logically combine the
selected inputs in par. 13-41 and 13-43.

Priority of calculation

The results of par. 13-40, 13-41, and 13-42 are
calculated first. The outcome (TRUE / FALSE) of
this calculation is combined with the settings of
par. 13-43 and 13-44, yielding the final result
(TRUE / FALSE) of the logical rule.

default setting

display text

MG.33.B4.22 - VLT is a registered Danfoss trademark

13-40 Logic Rule Boolean 1

Array [4]
Option:

* False [0]
True [1]
Running [2]
In range [3]
On reference [4]
Torque limit [5]
Current limit [6]
Out of current range [7]
Below I low [8]
Above I high [9]
Below speed low [11]
Above speed high [12]
Thermal warning [16]
Mains voltage out of range [17]
Reversing [18]
Warning [19]
Alarm (trip) [20]
Alarm (trip lock) [21]
Comparator 0 [22]
Comparator 1 [23]
Comparator 2 [24]
Comparator 3 [25]
Logic rule 0 [26]
Logic rule 1 [27]
Logic rule 2 [28]
Logic rule 3 [29]
Time-out 0 [30]
Time-out 1 [31]
Time-out 2 [32]
Digital input DI18 [33]

Digital input DI19 [34]
Digital input DI27 [35]
Digital input DI29 [36]
Digital input DI32 [37]
Digital input DI33 [38]

Function:
The list describes the available Boolean (TRUE or
FALSE) input for use in the selected logic rule.

e *False [0] (default setting) - enters the fixed
value of FALSE in the logic rule.

e True [1] - enters the fixed value TRUE
in the logic rule.

value for use in communication via serial communication port
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e Running [2] - see par. 5-13 for further e Time-out 1 [31] - use the result of timer
description. 1 in the logic rule.

e In range [3] - see par. 5-31 for further e Time-out 2 [32] - use the result of timer
description. 2 in the logic rule.

e On reference [4] - see par. 5-31 for e Digital input DI18 [33] - use the value of DI18
further description. in the logic rule (High = TRUE).

e Torque limit [5] - see par. 5-31 for e Digital input DI19 [34] - use the value of DI19
further description. in the logic rule (High = TRUE).

e Current limit [6] - see par. 5-31 for o Digital input DI27 [35] - use the value of DI27
further description. in the logic rule (High = TRUE).

e Out of current range [7] - see par. 5-31 o Digital input DI29 [36] - use the value of DI29
for further description. in the logic rule (High = TRUE).

o Below I low [8] - see par. 5-31 for o Digital input DI32 [37] - use the value of DI32
further description. in the logic rule (High = TRUE).

e Above I high [9] - see par. 5-31 for o Digital input DI33 [38] - use the value of DI33
further description. in the logic rule (High = TRUE).

e Below frequency low [11] - see par. 5-31
for further description.
e Above frequency high [12] - see par. 5-31 Array [4]
for further description.
e Thermal warning [16] - see par. 5-31

for further description. *%'::;;'d o
e Mains voltage out of range [17] - see par.

5-31 for further description. And [1]
e Reversing [18] - see par. 5-31 for Oor [2]

further description. And not [3]
e Warning [19] - see par. 5-31 for further Or not [4]

description. Not and [5]
e Alarm (trip) [20] - see par. 5-31 for Not or (6]

further description. Not and not [7]
« Alarm (trip lock) [21] - see par. 5-31 Not or not (8]

for further description. Function:

e Comparator 0 [22] - use the result of
comparator 0 in the logic rule.

e Comparator 1 [23] - use the result of
comparator 1 in the logic rule.

Selects the logical operator to use on the Boolean
inputs from par. 13-40 and 13-42.
[13 -XX] signifies the Boolean input of par. 13-*.

e Comparator 2 [24] - use the result of e DISABLED [0] - select this option to ignore
comparator 2 in the logic rule. par. 13-42, 13-43, and 13-44.

e Comparator 3 [25] - use the result of e AND [1] - evaluates the expression
comparator 3 in the logic rule. [13-40] AND [13-42].

e Logic rule 0 [26] - use the result of logic e OR [2] - evaluates the expression
rule 0 in the logic rule. [13-40] OR [13-42].

e Logic rule 1 [27] - use the result of logic e AND NOT [3] - evaluates the expression
rule 1 in the logic rule. [13-40] AND NOT [13-42].

e Logic rule 2 [28] - use the result of logic e OR NOT [4] - evaluates the expression
rule 2 in the logic rule. [13-40] OR NOT [13-42].

e Logic rule 3 [29] - use the result of logic e NOT AND [5] - evaluates the expression
rule 3 in the logic rule. NOT [13-40] AND [13-42].

e Time-out 0 [30] - use the result of timer e NOT OR [6] - evaluates the expression
0 in the logic rule. NOT [13-40] OR [13-42].

default setting display text value for use in communication via serial communication port
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e NOT AND NQOT [7] - evaluates the expression 13-43 Logic Rule Operator 2

NOT [13-40] AND NOT [13-42]. A .
« NOT OR NOT [8] - evaluates the expression rray [4] PN
NOT [13-40] OR NOT [13-42].

Option:
13-42 Logic Rule Boolean 2 X Disabled [0]
Array [4] And [1]
Or [2]
Obtion: And not [3]
ption: Or not [4]
b3
False (0] Not and [5]
True _ [1] Not or [6]
Running [2] Not and not [71
In range [3] Not or not [8]
On reference [4]
Torque limit [5] Function:
Current limit [6] Selects the logical to be use on the Boolean input
Out of current range [7] calculated in par. 13-40, 13-41, and 13-42, and
Below I low [8] the Boolean input coming from par. 13-42.
Above I high [9]
Below speed low [11] e [13-44] signifies the Boolean input of par. 13-44.
Above speed high [12] e [13-40/13-42] signifies the Boolean input
Thermal warning [16] calculated in par. 13-40, 13-41, and 13-42.
Mains voltage out of range [17] o DISABLED [0] (factory setting) - select this
Reversing [18] option to ignore par. 13-44.
Warning [19] e AND [1] - evaluates the expression
Alarm (trip) [20] [13-40/13-42] AND [13-44].
Alarm (trip lock) [21] e OR [2] - evaluates the expression
Comparator 0 [22] [13-40/13-42] OR [13-44].
Comparator 1 [23] e AND NOT [3] - evaluates the expression
Comparator 2 [24] [13-40/13-42] AND NOT [13-44].
Comparator 3 [25] e OR NOT [4] - evaluates the expression
Logic rule 0 [26] [13-40/13-42] OR NOT [13-44].
Logic rule 1 [27] e NOT AND [5] - evaluates the expression NOT
Logic rule 2 [28] [13-40/13-42] AND [13-44].
Logic rule 3 [29] e NOT OR [6] - evaluates the expression NOT
Time-out 0 [30] [13-40/13-42] OR [13-44].
Time-out 1 [31] e NOT AND NOT [7] - evaluates the expression
Time-out 2 [32] NOT [13-40/13-42].
Dlgltal input DI18 [33] . evaluates AND NOT [13‘44].
Digital input DI19 [34] e NOT OR NOT [8] - evaluates the expression
Digital input DI29 [36]
Digital input DI32 [37]
Digital input DI33 [38]
Function:

Same as in par. 13-40.

default setting display text value for use in communication via serial communication port
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True 1]
Running [2]
L)y L Array [4] In range [3]
[}% On reference [4]
Option: Torque limit [5]
XK False [0] Current limit [6]
True [1] Out of current range [7]
Running [2] Below I low [8]
In range [3] Above I high [9]
On reference [4] Below speed low [11]
Torque limit [5] Above speed high [12]
Current limit [6] Thermal warning [16]
Out of current range [7] Mains voltage out of range [17]
Below I low [8] Reversing [18]
Above I high [9] Warning [19]
Below speed low [11] Alarm (trip) [20]
Above speed high [12] Alarm (trip lock) [21]
Thermal warning [16] Comparator 0 [22]
Mains voltage out of range [17] Comparator 1 [23]
Reversing [18] Comparator 2 [24]
Warning [19] Comparator 3 [25]
Alarm (trip) [20] Logic rule O [26]
Alarm (trip lock) [21] Logic rule 1 [27]
Comparator 0 [22] Logic rule 2 [28]
Comparator 1 [23] Logic rule 3 [29]
Comparator 2 [24] Time-out 0 [30]
Comparator 3 [25] Time-out 1 [31]
Logic rule O [26] Time-out 2 [32]
Logic rule 1 [27] Digital input DI18 [33]
Logic rule 2 [28] Digital input DI19 [34]
Logic rule 3 [29] Digital input DI27 [35]
Time-out 0 [30] Digital input DI29 [36]
Time-out 1 [31] Digital input DI32 [37]
Time-out 2 [32] Digital input DI33 [38]
Digital input DI18 [33]
Digital input DI19 [34] RUNCHD
Digital input DI27 [35] Selects the Boolean input (TRUE or FALSE)
Digital input DI29 [36] to define this event.
B:g:::: ::EEE gg; gg e *False [0] - enters the fixed value
FALSE in the event.
Function: e True [1] - enters the fixed value TRUE
Same as in par. 13-40. in the event.
e Running [2] - see par. 5-31 for further
0 13-5*% Smart Logic Controller description.
- In range [3] - see par. 5-31 for further
Array [6] description.
e On reference [4] - see par. 5-31 for
Option: further description.
* False [0]

default setting display text value for use in communication via serial communication port
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Torque limit [5] - see par. 5-31 for
further description.

Current limit [6] - see par. 5-31 for
further description.

Out of current range [7] - see par. 5-31
for further description.

Above I low [8] - see par. 5-31 for
further description.

Below I high [9] - see par. 5-31 for
further description.

Above frequency low [11] - see par. 5-31
for further description.

Below frequency high [12] - see par. 5-31
for further description.

Thermal warning [16] - see par. 5-31
for further description.

Mains voltage out of range [17] - see par.
5-31 for further description.

Reversing [18] - see par. 5-31 for
further description.

Warning [19] - see par. 5-31 for further
description.

Alarm (trip) [20] - see par. 5-31 for
further description.

Alarm (trip lock) [21] - see par. 5-31
for further description.

Comparator 0 [22] - use the result of
comparator 0 in the event.

Comparator 1 [23] - use the result of
comparator 1 in the event.

Comparator 2 [24] - use the result of
comparator 2 in the event.

Comparator 3 [25] - use the result of
comparator 3 in the event.

Logic rule 0 [26] - use the result of logic
rule 0 in the event.

Logic rule 1 [27] - use the result of logic
rule 1 in the event.

Logic rule 2 [28] - use the result of logic
rule 2 in the event.

Logic rule 3 [29] - use the result of logic
rule 3 in the event.

Time-out 0 [30] - use the result of
timer 0 in the event.

Time-out 1 [31] - use the result of
timer 1 in the event.

Time-out 2 [32] - use the result of
timer 2 in the event.

Digital input DI18 [33] - use the value of
DI18 in the event (High = TRUE).

e Digital input DI19 [34] - use the value of
DI19 in the event (High = TRUE)

o Digital input DI27 [35] - use the value of
DI27 in the event (High = TRUE).

e Digital input DI29 [36] - use the value of
DI29 in the event (High = TRUE).

e Digital input DI32 [37] - use the value of
DI32 in the event (High = TRUE).

o Digital input DI33 [38] - use the value of
DI33 in the event (High = TRUE).

13-52 SL Controller Action

Array [6]
Option:
¥ Disabled [0]
No action [1]
Select set-up 0 [2]
Select set-up 1 [3]
Select set-up 2 [4]
Select set-up 3 [5]
Select preset reference 0 [10]
Select preset reference 1 [11]
Select preset reference 2 [12]
Select preset reference 3 [13]
Select preset reference 4 [14]
Select preset reference 5 [15]
Select preset reference 6 [16]
Select preset reference 7 [17]
Select ramp 1 [18]
Select ramp 2 [19]
Select ramp 3 [20]
Select ramp 4 [21]
Run [22]
Run reverse [23]
Stop [24]
Qstop [25]
Dcstop [26]
Coast [27]
Freeze output [28]
Start timer O [29]
Start timer 1 [30]
Start timer 2 [31]
Set digital output A low [32]
Set digital output B low [33]
Set digital output C low [34]
Set digital output D low [35]
Set digital output E low [36]
Set digital output F low [37]

default setting display text value for use in communication via serial communication port
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Set digital output A high [38] e (Qstop [25] - issues a quick stop command
Set digital output B high [39] to the drive.
L Set digital output C high [40] o Dcstop [26] - issues a DC stop command
(’% Set digital output D high [41] to the drive.
Set digital output E high [42] e Coast [27] - the drive coasts immediately.
Set digital output F high [43] All stop commands including the coast
command stop the SLC.
Function:

e Freeze output [28] - freezes the output

Actions are executed when the corresponding event frequency of the drive.

(defined in par. 13-51) is evaluated as true. The
following list of actions is available for selection.

default setting

*DISABLED [0]

No action [1]

Select set-up 1 [2] - changes the active
set-up (par. 0-10) to "1".

Select set-up 2 [3] - changes the active
set-up (par. 0-10) to "2".

Select set-up 3 [4] - changes the active
set-up (par. 0-10) to "3".

Select set-up 4 [5] - changes the active set-up
(par. 0-10) to "4". If you change the set-up, it
will merge with other set-up commands coming
from either the digital inputs or via a fieldbus.
Select preset reference 0 [10] - selects
preset reference 0.

Select preset reference 1 [11] - selects
preset reference 1.

Select preset reference 2 [12] - selects
preset reference 2.

Select preset reference 3 [13] - selects
preset reference 3.

Select preset reference 4 [14] - selects
preset reference 4.

Select preset reference 5 [15] - selects
preset reference 5.

Select preset reference 6 [16] - selects
preset reference 6.

Select preset reference 7 [17] - selects preset
reference 7. If you change the active preset
reference, it will merge with other preset
reference commands coming from either the
digital inputs or via a fieldbus.

Select ramp 1 [18] - selects ramp 1.

Select ramp 2 [19] - selects ramp 2.

Select ramp 3 [20] - selects ramp 3.

Select ramp 4 [21] - selects ramp 4.

Run [22] - issues a start command to the drive.
Run reverse [23] - issues a start reverse
command to the drive.

Stop [24] - issues a stop command to the drive.

display text

Start timer 0 [29] - starts timer 0, see par.
13-20 for further description.

Start timer 1 [30] - starts timer 1, see par.
13-20 for further description.

Start timer 2 [31] - starts timer 2, see par.
13-20 for further description.

Set digital output A low [32] - any output with
"digital output 1" selected is low (open).

Set digital output B low [33] - any output with
"digital output 2" selected is low (off).

Set digital output C low [34] - any output with
"digital output 3" selected is low (off).

Set digital output D low [35] - any output with
"digital output 4" selected is low (off).

Set digital output E low [36] - any output with
"digital output 5" selected is low (off).

Set digital output F low [37] - any output with
"digital output 6" selected is low (off).

Set digital output A high [38] - any output with
"digital output 1" selected is high (closed).

Set digital output B high [39] - any output with
"digital output 2" selected is high (closed).

Set digital output C high [40] - any output with
"digital output 3" selected is high (closed).

Set digital output D high [41] - any output with
"digital output 4" selected is high (closed).

Set digital output E high [42] - any output with
"digital output 5" selected is high (closed).

Set digital output F high [43] - any output with
"digital output 6" selected is high (closed).

value for use in communication via serial communication port
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o Parameters: SpeCial functions On will allow an output voltage greater than

the mains voltage (up to 15%).

b ]y ]
O 14-0* Inverter Switching
14-00 Switching Pattern 14-04 PWM Random [’%

] Option:
Option: % Off [0]
60 AVM [0] on [1]
* sFAVM [1]
Function:
Function:

You can transform the audible switching
motor noise from a clear ring tone into a less
discernable "white" noise by slightly altering
(at random) the synchronization of the pulse
width modulated output phases.

Choose between two different switching
patterns: 60° AVM and SFAVM.

14-01 Switching Frequency

Option:
X 5.0 kHz [5] O 14-1* Mains On/Off
14-10 Mains Failure
Function: Option:
Determines the inverter switching frequency. If * No function [0]
you change the switching frequency, acoustic Controlled alarm suppression (5]
noise from the motor is minimized.
Function:

NOTE

The output frequency value of the

adjustable frequency drive can

never be a value higher than 1/10
of the switching frequency.

Informs the unit of what to do if mains voltage
drops below the limit set in par. 14-11.

Select *No function [0] (default setting) if
the function is not required.

Controlled alarm suppression [5] - suppress the

When the motor is running, adjust the switching "undervoltage alarm" and "undervoltage warning"

frequency in par. 4-11 until the motor is as

noiseless as possible. See also par. 14-00 14-11 Mains Voltage at Mains Fault

and the section Derating.

Range:
NOTE 180 - 600 V % 342v
Switching frequencies higher than

Function:

5.0 kHz lead to automatic derating
of the maximum output of the
adjustable frequency drive.

14-03 Overmodulation 14-12 Function at Mains Imbalance

Defines the AC voltage level of the selected
function in par. 14-10.

Option: Option:

* off [0] *Trip (0]
On [1] Warning [1]
Function: Function:

Select to trip the drive or issue a warning if the
drive detects a severe mains imbalance. Operation
under severe mains imbalance conditions reduces
the life of the unit. It is severe if the drive is
operated continuously near nominal load (i.e.
running a pump or fan near full speed).

Allows connection of the overmodulation
function for the output voltage.

Off means no overmodulation of the output
voltage, and means that torque ripple on the
crankshaft is avoided. This feature may be
useful e.g. on grinding machines.

default setting display text value for use in communication via serial communication port
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0O 14-2* Trip Reset

14-20 Reset Mode

Option:

* Manual reset [0]
Automatic reset x 1 [1]
Automatic reset x 2 [2]
Automatic reset x 3 [3]
Automatic reset x 4 [4]
Automatic reset x 5 [5]
Automatic reset x 6 [6]
Automatic reset x 7 [7]
Automatic reset x 8 [8]
Automatic reset x 9 [9]
Automatic reset x 10 [10]
Automatic reset x 15 [11]
Automatic reset x 20 [12]
Infinite Automatic Reset [13]

Function:
Selects the reset function after tripping. Upon reset,
you can restart the adjustable frequency drive.
If you select Manual reset [0], carry out reset
via [RESET] or via the digital inputs. If you
want the adjustable frequency drive to carry out
an automatic reset (1-10 times) after tripping,
select data value [1]-[10].

NOTE

If the number of AUTOMATIC RESETs is

reached within 10 minutes, the adjustable

frequency drive enters Manual reset [0]
mode. When a Manual reset is performed, the
parameter setting is back in force. If the number
of AUTOMATIC RESETs is not reached within 10
minutes, the internal AUTOMATIC RESET counter
is reset. Also, if a Manual reset is performed, the
internal AUTOMATIC RESET counter is reset.

The motor may start without warning.

14-21 Automatic Restart Time
Range:
0 - 600 s

*10s

Function:
Sets the time from tripping until the automatic
reset function begins. Select automatic reset in
par. 14-20 to program the parameter.
Set the desired time.

default setting display text

214

14-22 Operation Mode

Option:

* Normal operation [0]
Control card test [1]
Initialization [2]
Function:

Used for two different tests in addition to its normal
function. You can also initialize all parameters
(except par. 15-03, 15-04 and 15-05). This function
is not active until you turn off mains supply to the
adjustable frequency drive and then turn it on again.
Select Normal operation [0] for normal operation
with the motor in the selected application.

Select Control card test [1] to test the analog

and digital inputs and outputs and the +10

V control voltage. The test requires a test
connector with internal connections.

Use the following procedure for the control card test:

1. Select Control card test.
Cut off the mains supply and wait for the
light in the display to go out.

3. Set switches S201 (A53) and S202

(A54) = "ON" / 1.

Insert the test plug (see below).

Connect to mains.

Carry out various tests.

The result is written on the LCP and the

drive moves into an infinite loop.

8. Par. 14-22 is automatically set to
Normal operation.

No ok

Carry out a power cycle to start up in Normal
operation after a control card test.

If the test is OK:

LCP readout:

Control Card OK.

Cut off mains supply and remove the test plug. The
green LED on the Control Card is turned on.

If the test fails:

LCP readout:

Control Card I/0 failure. Replace the unit or Control
card. The red LED on the Control Card is turned on.

Test plugs (connect the following terminals to each
other): 18 - 27 -32; 19-29-33; 42-53-54

value for use in communication via serial communication port
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Select Initialization [2] to reset all parameter
values to default setting, (except par. 15-03,
15-04, and 15-05). The drive resets during the
next power-up. The parameter also resets to
default setting Normal operation [0].

14-25 Trip Delay at Torque Limit

Option:

0-60s X 60 s

Function:
When the adjustable frequency drive registers
that the output torque has reached the torque
limits (par. 4-16 and 4-17) a warning is shown.
If this warning is continuously present as long
as specified in this parameter, the adjustable
frequency drive trips. The feature is disabled by
setting the parameter to 60 s = OFF. However,
the thermal VLT monitoring is still active.

14-3* Current Limit Ctrl.

The FC 300 Series features an integral current limit
regulator which is activated when the motor current,
and thus the torque, is higher than the torque limits
set in par. 4-16 and 4-17. When the drive is at the
current limit during motor operation or regenerative
operation, the adjustable frequency drive will try

to get below the preset torque limits as quickly as
possible without losing control of the motor.

While the current regulator is active, the adjustable
frequency drive can only be stopped using any
digital input set to Coast inverse [2] or Coast and

default setting

display text

reset inv. [3]. Any signal on terminals 18 to 33
will not be active until the adjustable frequency
drive is no longer near the current limit.

By using a digital input set to Coast inverse [2] or
Coast and reset inv. [3], the motor does not use
the ramp-down time, since the drive is coasted.

If a quick stop is necessary, use the mechanical
brake control function along with an external
electromechanical brake attached to the application.

14-30 Current Lim Cont, Proportional Gain

Option:

0 - 500 % *100 %

Function:
Controls the proportional gain of the current
limit controller. Setting it to a higher value
makes it react faster. A setting too high
leads to controller instability.

14-31 Current Lim Contr, Integration Time

Option:

0.002 - 2.000 s *0.020 s

Function:
Controls the current limit controller integration time.
Setting it to a lower value makes it react faster. A
setting too low leads to controller instability.

14-4* Energy Optimizing

This group contains parameters for adjusting
the energy optimization level in both
Variable Torque (VT) and Automatic Energy
Optimization (AEO) mode.

14-40 VT Level

Range:

40 - 90% *66%

Function:
Sets the level of motor magnetization at low speed.
A low value results in less energy loss in the motor.
Note that the consequence is reduced load capability.
Par. 14-40 cannot be adjusted while the
motor is running.

value for use in communication via serial communication port
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14-41 AEO Minimum Magnetization Function:

Sets the desired continuous speed of internal fan.

- Range:
40 - 75% *40%
Function:

Sets the minimum allowable magnetization for
AEO. A low value results in less energy loss in the
motor. Note that the consequence can be reduced
resistance against sudden load changes.

14-42 Minimum AEO Frequency

Range:
5 - 40 Hz *10 Hz

Function:
Sets the minimum frequency at which the Automatic
Energy Optimization (AEO) is active.

14-43 Motor Cos-Phi

Range:
0.40 - 0.95 N/A *0.66 N/A

Function:
The Cos(phi) setpoint is automatically set for
optimum AEO performance. This parameter should
normally not be altered, however, it may in some
situations be necessary to fine-tune.

0 14-5* Environment

Option:

Off [0]
*on [1]

Function:

If the drive is supplied from an isolated mains source
(IT mains), select Off [0]. In this mode, the internal
RFI capacities (filter capacitors) between chassis and
the intermediate circuit are cut off to avoid damage
to the intermediate circuit and to reduce the ground
capacity currents (according to IEC 61800-3).
Select On [1] to comply with EMC standards.

14-52 Fan Control

Option:

* Auto [0]
On 50% [1]
On 75% [2]
On 100% [3]

default setting display text value for use in communication via serial communication port
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o Parameters: Drive Function:
information States the number of overvoltages on the
adjustable frequency drive.

i

O 15-0* Operating Data

15-00 Operating Hours 15-06 Reset kWh Counter

Option:
Range:
* *Do not reset [0]
0 - 2147483647 h Oh Reset counter [1]
Function: Function:

Indicates how long the adjustable frequency
drive has run. The value is saved when
the unit is turned off.

Reset to zero of kWh hour counter (par. 15-02).
Reset the kWh counter by selecting Reset [1] and
pressing [OK]. You cannot select this parameter

15-01 Running Hours via the serial port, RS-485.

Range: NOTE
0 - 2147483647 h X oh The reset is carried out by pressing [OK].
Function:
Indicates how many hours the motor has run. 15-07 Reset Running Hours Counter
Reset counter in par. 15-07. The value is =
o Option:
saved when the unit is turned off.
* Do not reset [0]
15-02 kWh Counter Reset counter [1]
Range; Function:
0 - 2147483647 kWh * okwh Resets the running hours counter to
Function: zero (par. 15-01).

Reset the running hours counter by selecting Reset
[1] and pressing [OK]. You cannot select this
parameter via the serial port, RS-485.

States the power consumption from mains in
kWh as a mean value over one hour. Reset
counter: Par. 15-06.

O 15-1* Data Log Settings

The Data Log enables continuous logging of up
Range: to 4 data sources (par. 15-10) at individual

0 - 2147483647 X0 rates (par. 15-11). A trigger event (par. 15-12)
and window (par. 15-14) are used to start and
stop the logging conditionally.

15-03 Power-ups

Function:
States the number of power-ups to the

adjustable frequency drive. 15-10 Logging Source

15-04 Over Temps Array [4]
Range: )
0 - 65535 %o Option:
None
Function: 16-00 Control Word
States the number of temperature faults on 16-01 Reference [Unit]
the adjustable frequency drive. 16-02 Reference %

16-03 Status Word
16-10 Power [kW]
Range: 16-11 Power [hp]
0 - 65535 L 30 16-12 Motor voltage

default setting display text value for use in communication via serial communication port
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16-13 Frequency Above feedb. high [15]
16-14 Motor Current Thermal warning [16]
L 16-16 Torque Mains out of range [17]
[}% 16-17 Speed [RPM] Reverse [18]
16-18 Motor Thermal Warning [19]
16-30 DC Link Voltage Alarm (trip) [20]
16-32 Brake Energy /s Alarm (trip lock) [21]
16-33 Brake Energy / 2 min Comparator 0 [22]
16-34 Heatsink Temp. Comparator 1 [23]
16-35 Inverter Thermal Comparator 2 [24]
16-50 External Reference Comparator 3 [25]
16-51 Pulse Reference Logic rule 0 [26]
16-52 Feedback [Unit] Logic rule 1 [27]
16-60 Digital Input Logic rule 2 [28]
16-62 Analog Input 53 Logic rule 3 [29]
16-64 Analog Input 54 Digital input DI18 [33]
16-65 Analog Output 42 [mA] Digital input DI19 [34]
16-66 Digital Output [bin] Digital input DI27 [35]
16-90 Alarm Word Digital input DI29 [36]
16-92 Warning Word Digital input DI32 [37]
16-94 Ext. Status Word Digital input DI33 [38]
Function: Function:
This parameter selects which variable is logged. Select the trigger event. If the event occurs,

] a window is applied to freeze the log. After
that, it contains a specified nhumber of samples
Range: before and after the occurrence of the trigger

1 - 86400000 ms X1 ms  event (par 15-14).
Function:
Select the interval in milliseconds between Option:
each sampling of the variable. X Log always [0]
Log once on trigger [”
Option: Function:
FALSE [0] Select if the logging is continuous (Log always)
TRUE [1] or conditionally started and stopped (Log once
Running [2] on trigger) (par. 15-12 and 15-14).
" range 3]
On reference [4]
Torque limit [5] Range:
Current limit [6] 0 - 100 N/A *50 N/A
Out of current range [7]
Below I low [8] Function:
Above I high [9] Specify the percentage of all samples that are
Out of speed range [10] logged before the trigger event.
Below speed low [11]
Above speed high [12]
Out of feedb. range [13]
Below feedb. low [14]

default setting display text value for use in communication via serial communication port
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O 15-2* Historic Log Digital input Decimal value. See par. 16-60
It is possible to view up to 50 data logs, via for description after converting to
these array parameters. [0] is the latest log and binary value.

[49] the oldest. A data log is made every time Digital outputs (not  Decimal value. See par. 16-66
an event occurs (not to be confused with SLC monitored in this for description after converting to
events). Events in this context are defined as a SW release) binary value.
change in one of the following areas: Warning word Decimal value. See par. 16-05 for
description.

1. Digital input Alarm word Decimal value. See par. 16-04 for
2. Digital outputs (not monitored in this SW release) description.
3. Warning word Status word Decimal value. See par. 16-03
4. Alarm word for description after converting to
5. Status word binary value.
6. Control word Control word Decimal value. See par. 16-00 for
7. Extended status word description.

Extended status Decimal value. See par. 16-94 for
Events are logged with value, and time stamp word description.
in msec. The time interval between two

events depends on how often events occur
(maximum once every scan time). _ _ i
Data logging is continuous but if an alarm occurs,
the log is saved and the values are available on Array [50]

the display. This is useful, e.g. when carrying out
service after a trip. You can read out this parameter

. . _ . . Range:
via the serial communication port or via the display.
0 - 2147483647 e 1)
15-20 Historic Log: Event .
Function:

Array [50] Shows when the logged event occurred.
Time is measured in ms.

Range: * O 15-3* Fault Log
0 - 255 0 Array parameters: See up to 10 fault logs
S via these parameters. [0] is the latest log

and [9] the oldest. The error codes, values,
and time stamp are available.

15-21 Historic Log: Value
15-30 Fault Log: Error Code

Shows the occurred type of event.

Array [50
v 150] Array [10]

Range:
Range:

0 - 2147483647 X 0o
0 - 255 X o

Function: .
Function:

Shows the value of the logged event. Interpret

the event values according to this table: Locate the meaning of the error code in

section Troubleshooting.

default setting display text value for use in communication via serial communication port
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15-31 Fault Log: Value 15-45 Actual Typecode String
o Array [10] Function:
Shows the actual typecode string.
Range: i _
-32767 - 32767 X 0 15-46 Adj Freq Dr Ordering No.
Function: Function:

Shows the 8-digit ordering number used for
re-ordering the drive in its original configuration.

Describes the error and is mostly used in
combination with alarm 38 "internal fault".

Array [10] Function:
Shows the power card ordering number.

Range: 15-48 LCP ID Num.

0 - 2147483647 X0
Function:

Function: Shows the LCP ID number.
Shows when the logged event occurred.

Time is measured in s. 15-49 SW ID Control Card

O 15-4* Drive Identification Function:
15-40 FC Type Shows the control card software version number.
Function: 15-50 SW ID Power Card

FC type. The readout is equal to the FC
300 Series power field of the type code
definition (characters 1-6).

15-41 Power Section

Function:
FC type. The readout equals the FC 300 Series power

field of the type code definition (characters 7-10). 15-53 Power Card Serial Number
15-42 Voltage Function:

Shows the power card serial number.

Function:
Shows the power card software version number.

15-51 Adj Freq Dr Serial No.

Function:
Shows the drive serial number.

Function:
FCtype. The readout equals the FC 300 Series power [ 15-6* Option Ident.

field of the type code definition (characters 11-12). 15-60 Option Mounted
15-43 Software Version Function:

Shows the type code string for the option (AX if no
option) and the translation i.e. "No option".

Function:
Displays the combined SW version (or "package

version") consisting of power SW and control SW. 15-61 Option SW Version
15-44 Ordered Typecode String Function:

EDREtlohRE Shows the option slot A software version.

Shows the type code string used for re-ordering
the drive in its original configuration.

default setting display text value for use in communication via serial communication port
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15-62 Option Ordering No 15-93 Modified Parameters

Array [1000]

Function: | Jp] |
Shows the option slot A ordering number.
Range:
15-63 Option Serial No 0 - 9999 X0
Function: Function:
Shows the option slot A serial number. Contains a list of the parameters that are changed

compared to default setting. The list ends with
0.The list is updated regularly, so a change might
Function: not be reflected until after 30s.

Shows the type code string for the options (CXXXX 15-99 Parameter Metadata

if no option) and the translation i.e. "No option".

15-70 Option in Slot A

Array [23]
15-71 Slot A Option SW Version
Function: Option: .
Shows the option slot C software version. 0 - 9999 0
15-72 Option in Slot B Function:

For use by MCT10.
Function:
Shows the option slot C ordering number.

15-73 Slot B Option SW Version

Function:
Shows the option slot C serial number.

15-74 Option in Slot C

Function:
Shows the typecode string for the options (CXXXX
if no option) and the translation i.e. No option.

15-75 Slot C Option SW Version

Function:
Shows the type code string for the option (DX if no
option) and the translation i.e. "No option".

0 15-9*% Parameter Info
15-92 Defined Parameters

Array [1000]

Range:
0 - 9999 X0
Function:
Contains a list of all defined parameters in the
drive. The list ends with 0.
default setting display text value for use in communication via serial communication port
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o Parameters: Data readouts

0 16-0* General Status

16-00 Control Word

Range:

0-0 X0

Function:
Gives the present reference value applied on impulse
or analog basis in the unit resulting from the choice
of configuration in par. 01-00 (Hz, Nm or RPM).

16-01 Reference [Unit]

Range:

-999999.000 - 999999.000 *0.000

Function:
Shows the present value of reference value
applied on impulse or analog basis in the
unit as a result of the configuration made in
par. 01-00 (Hz, Nm or RPM).

16-02 Reference %

Range:

-200.0 - 200.0 % *0.0%

Function:
The value shown corresponds to the total
reference (sum of digital/analog/preset/bus/freeze
ref./catch up and slow-down).

0 00000001
1 00000002
2 00000004
3 00000008
4 00000010
5 00000020
6 00000040
7 00000080
8 00000100
9 00000200
10 00000400
11 00000800
12 00001000
13 00002000
14 00004000
15 00008000
16 00010000
17 00020000
18 00040000
19 00080000
20 00100000

default setting
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21 00200000
22 00400000
23 00800000
24 01000000
25 02000000
26 04000000
27 08000000
28 10000000
29 20000000
30 40000000
31 80000000

16-03 Status Word

Range:

0-0 *o0

Function:
Returns the status word sent from the drive via
the serial communication port in hex code.

16-05 Main Actual Value [%]

Option:

0 -0 N/A *kN/A

Function:
Two-byte word sent with the Status word to the
Bus Master reporting the main actual value.
Please refer to the VLT® AutomationDrive FC
300 Profibus Operating Instructions MG.33.CX.YY
for detailed description.

16-1* Motor Status
16-10 Power [kW]

Range:

0.0 - 1000.0 kW *0.0kwW

Function:
The value shown is calculated on the basis of
the actual motor voltage and motor current.
The value is filtered. Thus, approx. 1.3 s may
pass from when an input changes value until
the data readout values change.

16-11 Power [hp]

Range:

0.00 - 1000.00 hp % 0.00hp

Function:
The value shown is calculated on the basis of the
actual motor voltage and motor current. The
value is indicated in the unit of horsepower. The
value is filtered. Thus, approx. 1.3 seconds may

value for use in communication via serial communication port
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pass from when an input changes value until
the data readout changes values.

16-12 Motor voltage

Range:

0.0 - 6000.0 V *0.0v

Function:
A calculated value used for controlling the motor.

16-13 Frequency

Range:

0.0 - 6500.0 Hz *0.0Hz

Function:
The shown value corresponds to the actual motor
frequency (without resonance dampening).

16-14 Motor Current

Range:

0.00 - 0.00 A *0.00A

Function:
The shown value corresponds to the given motor
current measured as a mean value IRMS. The
value is filtered. Thus, approx. 1.3 s may
pass from when an input changes value until
the data readout values change.

16-15 Frequency [%]

Range:

0.00 - 0.00 % *0.00%

Function:
A two-byte word reporting the actual motor
frequency (without resonance damping) as a
percentage (scale 0000-4000 Hex) of par. 4-19 Max.
Output Frequency. Set par. 9-16 index 1 to have it
sent with the Status Word instead of the MAV.

16-16 Torque

Range:

-3000.0 - 3000.0 Nm *0.0Nm

Function:
Shows the torque value with sign, applied to the
crankshaft. There is not exact linearity between
160% motor current and torque in relation to the
rated torque. Some motors supply more torque
than this. Consequently, the min. value and the
max value will depend on the max. motor current as

default setting display text
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well as the motor used. The value is filtered. Thus,
approx. 1.3 seconds may pass from when an input
changes value until the data readout values change.

16-17 Speed [RPM]

Range:

0 - 0 RPM %0 RPM

Function:
The value corresponds to the actual motor RPM.
The motor RPM is estimated in open loop or
closed-loop process control. It is measured
in speed closed loop modes.

16-18 Motor Thermal

Range:

0-0 % *0 %

Function:
States the calculated/estimated thermal load on
the motor. The cut-out limit is 100%. The basis
is ETR function (set in par.1-40).

16-20 Motor Angle

Range:

0 - 65535 X0

Function:
The current encoder/resolver angle offset relative
to the index position. The value range of 0-65535
corresponds to 0-2*pi (radians).

16-3* Drive Status
16-30 DC Link Voltage
Range:

0 - 10000 V *o

<

Function:
Shows a measured value. The value is filtered.
Thus, approx. 1.3 s may pass from when an input
value changes until the data readout changes values.

16-32 Brake Energy /s

Range:

0.000 - 0.000 kW % 0.000kW

Function:
Returns the brake power transmitted to an external
brake resistor. Stated as an instantaneous value.

value for use in communication via serial communication port
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16-33 Brake Energy /2 min

Range:

0.000 - 0.000 kW *0.000kwW

Function:
Returns the brake power transmitted to an external
brake resistor. The mean power is calculated on
an average basis for the latest 120 s.

16-34 Heatsink Temp.

Range:
0-0°C

L Jille

Function:
States the drive heat sink temperature. The cut-out
limit is 90 £ 5 °C (194 £ 9 °F), while the unit
cuts back in at 60 £ 5 °C (140 £+ 9 °F).

16-35 Inverter Thermal

Range:

0-0 % *0 %

Function:
Returns the percentage load of the inverters.

16-36 Inv. Nom. Current

Range:

0.01 - 100.00 A X A

Function:
The value should equal the nameplate data
on the connected motor. The data is used for
calculation of torque, motor protection etc.
Changing the value in this parameter affects
the setting of other parameters.

16-37 Inv. Max. Current

Range:
0.01 - 100.00 A Xk A

Function:
The value should equal the nameplate data
on the connected motor. The data is used for
calculation of torque, motor protection etc.
Changing the value in this parameter affects
the setting of other parameters.

16-38 SL Controller State

Range:
0-0 e 0]

default setting

display text

Function:
Returns the state of which event the controller
is going to execute.

16-39 Control Card Temp.

Range:

0-0°C % o°C

Function:
Returns the temperature on the control
card in degree °C.

16-40 Logging Buffer Full

Option:

* No [0]
Yes [1]
Function:

Returns if the Data Log is full (see par. 15-1).
The log will never fill when Logging Mode (see
par. 15-13) is set to Log always.

0 16-5*% Ref. & Feedb.

16-50 External Reference

Range:

0.0 - 0.0 *0.0

Function:
Returns the total reference sum of digital/ana-
log/preset/bus/freeze ref./catch up and slow-down.

16-51 Pulse Reference

Range:

0.0 - 0.0 *0.0

Function:
Returns the reference value from programmed
digital input(s). The readout can also be the
impulses from an incremental encoder.

16-52 Feedback [Unit]

Range:

0.0 - 0.0 *0.0

Function:
Gives the resulting feedback value by means
of the unit/scaling selected in par. 3-00,
3-01, 3-02 and 3-03.

value for use in communication via serial communication port
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16-53 Digi Pot Reference

Range:

0.0 - 0.0 *0.0

Function:
The contribution of the Digital Potentiometer
to the actual reference.

0O 16-6* Inputs and Outputs
16-60 Digital Input
Range:
0-0 e 0]

Function:
Returns the signal states from the active digital
inputs. Input 18 corresponds to the bit at the far
left. "0" = no signal, "1" = connected signal.

16-61 Terminal 53 Switch Setting

Option:
Current
Voltage

(0]
[1]

Function:
Returns the setting of input terminal 53.
Current = 0; Voltage = 1.

16-62 Analog Input 53

Range:
0.000 - 0.000 *0.000
Function:

Returns the actual value on input 53 either as
reference or protection value.

16-63 Terminal 54 Switch Setting

Option:

Current [0]
Voltage [1]
Function:

Returns the setting of input terminal 54.
Current = 0; Voltage = 1.

16-64 Analog Input 54

Range:

0.000 - 0.000 *0.000

default setting

display text
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Function:
Returns the actual value on input 54 either as
reference or protection value.

16-65 Analog Output 42 [mA]

Range:
0.000 - 0.000

*0.000

Function:
Returns the actual value in mA on output 42.
Select the shown value in par. 06-50.

16-66 Digital Output [bin]

Range:
0-0 e 30}

Function:
Returns the bin value of all digital outputs.

16-67 Freq. Input #29 [Hz]

Range:
0-0 e 30}

Function:
Returns the actual frequency rate on terminal 29.

16-68 Freq. Input #33 [Hz]

Range:
0-0 e 0]

Function:
Returns the actual value of the frequency applied
on terminal 29 as an impulse input.

16-69 Pulse Output #27 [Hz]

Range:
0-0 e 30}

Function:
Returns the actual value of impulses applied to
terminal 27 in digital output mode.

16-70 Pulse Output #29 [Hz]

Range:
0-0 b 3

o

Function:
Returns the actual value of impulses applied to
terminal 29 in digital output mode.

value for use in communication via serial communication port
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16-71 Relay Output [bin]
Range:

0 - 31 *o0

Function:
Set out the setting of all relays.

16-72 Counter A

Range:
0-0

X0

Function:
The present value of Counter A. Counters are useful
as a comparator operand (par. 13-10).
The value can be reset or changed either via
digital inputs (parameter group 5-1*) or by
using a SLC action (par. 13-52).

16-73 Counter B

0-0 X0

Function:
The present value of Counter B. Counters are useful
as a comparator operand (par. 13-10).
The value can be reset or changed either via
digital inputs (parameter group 5-1*) or by
using a SLC action (par. 13-52).

16-8* Fieldbus & FC Port

16-80 Fieldbus CTW 1

0 - 65535 *o0

Function:
Two-byte Control word (CTW) received from the
Bus Master. Interpretation of the control word
depends on the installed bus option and the
chosen control word profile (par. 8-10). For more
information - see specific fieldbus manual.

16-82 Fieldbus REF 1

Function:
Two-byte word sent with the control word form the
Bus Master to set the reference value. For more
information - see specific fieldbus manual.

16-84 Comm. Option Status

0-0 t 30
default setting
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Function:
Extended fieldbus comm. option status word. For
more information - see specific fieldbus manual.

16-85 FC Port CTW 1

0-0 *o0

Function:
Two-byte Control word (CTW) received from the
Bus Master. Interpretation of the control word
depends on the installed bus option and the
chosen control word profile (par. 8-10).

16-86 FC Port REF 1

Range:

0-0 X0

Function:
Two-byte status word (STW) sent to the Bus
Master. Interpretation of the status word
depends on the installed bus option and chosen
control word profile (par. 8-10).

16-9* Diagnosis Read-Out
16-90 Alarm Word
Range:

0 - 4294967295 *o

Function:
Returns the alarm word sent via the serial
communication port in hex code.

16-92 Warning Word

0 - 4294967295 X0

Function:
Returns the warning word sent via the serial
communication port in hex code.

value for use in communication via serial communication port
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o Parameters: Motor

Feedb.Option

0O 17-** Motor Feedb. Option

Additional parameters to configure the
Encoder (MCB102) or the Resolver (MCB103)
Feedback Option.

0 17-1*% Inc. Enc. Interface

Configures the incremental interface of the MCB102
option. Note that both the incremental and absolute
interfaces are active at the same time.

17-10 Signal Type

Option:

XK TTL (5V, RS422) [1]
SinCos [2]
Function:

Select the type of the incremental track (A/B
channels) of the encoder in use. Consult
your encoder data sheet. Select None if the
encoder is absolute only.

Par. 17-10 cannot be adjusted while the
motor is running.

17-11 Resolution (PPR)

Range:

10 - 10000 *1024

Function:
Set the resolution of the incremental track, i.e. the
number of pulses or periods per revolution.
Par. 17-11 cannot be adjusted while the
motor is running.

17-2*% Abs. Enc. Interface

Configures the absolute interface of the MCB102
option. Note that both the incremental and absolute
interfaces are active at the same time.

17-20 Protocol Selection

Option:

* None [0]
HIPERFACE [1]
Function:

Select the absolute encoder data interface. Select
None if the encoder is incremental only.

Par. 17-20 cannot be adjusted while the

motor is running.

default setting

display text

MG.33.B4.22 - VLT is a registered Danfoss trademark

17-21 Resolution (Positions/Rev)

Option:
512 [512]
1024 [1024]
2048 [2048]
4096 [4096]
8192 [8192]
16384 [16384]
*32768 [32768]

Function:

Set the resolution of the absolute encoder, i.e.
the number of counts per revolution.

Par. 17-21 cannot be adjusted while the
motor is running.

17-34 HIPERFACE Baud rate

Option:
600 [0]
1200 [1]
2400 [2]
4800 [3]
* 9600 [4]
19200 [5]
38400 (6]
Function:

Enter the baudrate of the attached encoder.
Par. 17-34 cannot be adjusted while the
motor is running.

17-60 Encoder Positive Direction

Option:

*Clockwise [0]
Counterclockwise [1]
Function:

Changes the detected encoder direction (revolution)
without changing the wires to the encoder. Select
Clockwise when A channel is 90° (electrical degrees)
before channel B by clockwise rotation of the
encoder shaft. Select Counterclockwise when A
channel is 90° (electrical degrees) after channel B by
clockwise rotation of the encoder shaft. Par. 17-60
cannot be changed while the motor is running.

value for use in communication via serial communication port
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o Parameter lists

Changes during operation
"TRUE" means that the parameter can be changed while the adjustable frequency drive is in operation
and "FALSE" means that the it must be stopped before a change can be made.

4-Set-up

"All set-up": the parameter can be set individually in each of the four set-ups, i. e. one
single parameter can have four different data values.

"1 set-up": data value will be the same in all set-ups.

Conversion index
This number refers to a conversion figure used when writing or reading by
means of an adjustable frequency drive.

Conv. factor 1 1/60 | 10000001 100000 | 10000 | 1000 100 10 1 0.1 0.01 0.001| 0.0001| 0.00001f 0.000001

Integer 32
Unsigned 16 Uint16

Visible String VisStr
Bit sequence of 16 Boolean variables

default setting display text value for use in communication via serial communication port
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O 0-** Operation/Display

0-10 Active set-u 1] Setup 1 1 set-u Uint8

0-12 This set-up linked to 1] Setup 1 All set-ups FALSE

Uint8

0-14 Readout: Edit set-ups / channel All set-ups Uint32

0-20 Display line 1.1 small 1617] Speed (RPM All set-ups Uint16

0-22 Display line 1.3 small 1610] Power (kW All set-ups Uint16

0-24 Display line 3 large 1602] Reference % All set-ups Uint16

0-40 Hand on] key on LCP 1] Enabled All set-ups TRUE

Uint8

0-42 Auto on] key on LCP 1] Enabled All set-ups TRUE Uint8

0-50 LCP co 0] No co All set-ups FALSE Uint8

0-60 Main menu iassword 1 set-ui TRUE uUint16
-64

100 0
0 uick menu password 200 1 set-u TRUE 0 Uint16

default setting display text value for use in communication via serial communication port
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O 1-** Load/Motor

1-00 Configuration mode 0] Speed open loo All set-ups

1-20  Motor power [HP Drive dependent All set-ups

1-23  Motor frequenc Drive dependent All set-ups FALSE 0 uUint16

124 wotorcurent  Drvedependent  Alsetups  FALSE -2 Uintis

1-25 otor nominal speed Drive dependent All set-ups FALSE 67 uUint16

1-30 Stator resistance (Rs Motor dependent All set-ups FALSE -4 Uint32

1-33  Stator leakage reactance (X1 Motor dependent All set-ups

1-35 Main reactance (Xh Motor dependent All set-ups

St loadindep.semmg o o — — —— ———

1-39  Motor poles Motor dependent All set-ups FALSE 0 Uint8

1-50 Motor magnetizing at zero speed 100 % All set-ups TRUE Uint16

'
I

1-60 ow speed load compensation 100 % All set-ups TRUE 0 Int16

1-62  Slip compensation 100 % All set-ups TRUE 0 Int16

1-64 Resonance dampenin 100 % All set-ups TRUE 0 Uint16

1-66  Min. current at low speed 100 % All set-ups TRUE 0 Uint8

1-68 Minimum inertia Drive dependent All set-ups FALSE 4 Uint32

1-71 Start dela All set-ups TRUE 1 Uint8

- i 0.0 s i -
1-74  Start speed [RPM 0 RPM All set-ups TRUE 67 Uint16

1-80 Function at sto| 0] Coast All set-ups TRUE Uint8

1-90 Motor thermal protection 0] No protection All set-ups TRUE
1-93 Thermistor source [0] None All set-ups FALSE - Uint8
default setting display text value for use in communication via serial communication port
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O 2-** Brakes

2-00 DC hold current All set-ups

2-02 DC braking time 10.0 s All set-ups Uint16

2-10 Brake and over-voltage functions 0] Off All set-ups TRUE Uint8

2-12  Brake power limit (kW Drive dependent All set-ups Uint32

2-15  Brake check

0] Off All set-ups Uint8

2-20 Release brake current All set-uis - uUint16
2-23  Activate brake delay 0.0 s All set-ups TRUE -1 Uint8
default setting display text value for use in communication via serial communication port
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0 3-** Reference / Ramps

3-00 Reference range 0] Min - Max All set-ups TRUE Uint8

3-10 reset reference 0.00 % All set-ups TRUE Int16

312 Cathuplowdownvale  000%  Alstus  TRUE 2 Intis

3-13 Reference site 0] Linked to Hand / Auto All set-ups FALSE

Uint8

3-15 Reference resource 1 1] Analog input 53 All set-ups FALSE Uint8

3-17 Reference resource 3 11] Local bus reference All set-ups FALSE Uint8

3-19 0g speed 25 RPM All set-ups TRUE 67 Uint16

3-40 Ramp 1 type 0] Linear All set-ups TRUE - Uint8

3-42 amp 1 ramp down time Drive dependent All set-ups TRUE 2 Uint32

3-50 Ramp 2 type 0] Linear All set-ups TRUE Uint8

3-52 amp 2 ramp down time Drive dependent All set-ups TRUE 2 Uint32

3-60 Ramp 3 type 0] Linear All set-ups TRUE - Uint8

3-62 amp 3 ramp down time Drive dependent All set-ups TRUE Uint32

s7tRemes om0 T T

3-70 Ramp 4 type 0] Linear All set-ups TRUE Uint8

3-72 amp 4 ramp down time Drive dependent All set-ups TRUE Uint32

3-80 Jog ramp time Drive dependent All set-ups TRUE 2 Uint32

3-90 tep Size 0.01 % All set-ups FALSE 2 Uint16

3-92 Power Restore All set-ups FALSE - Uint8
FALSE
default setting display text value for use in communication via serial communication port
232

MG.33.B4.22 - VLT is a registered Danfoss trademark




FC 300 Design Guide M

— How to Program

O 4-*%* Limits / Warnings

4-10 Motor speed direction 2] Both directions All set-ups Uint8

4-13  Motor speed high limit [RPM 3600 RPM All set-ups TRUE 67 Uint16

4-17 orque limit generator mode 160.0 % All set-ups 1 Uint16

w18 comentimt o 1600%  Alsetws  TRUE 1 Untis

-19 ax output frequenc 132.0 Hz All set-ups FALSE 1 Uint16

-50 arning current low 0.00 A All set-ups TRUE 2 Uint16

4-52 arning speed low 0 RPM All set-ups TRUE 67 Uint16

4-58 Missing motor phase function 0] Off All set-ups Uint8

4-60 Bypass speed from [RPM 0 RPM All set-ups TRUE 67 Uint16
default setting display text value for use in communication via serial communication port
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0O 5-** Digital In/Out

5-0 Digital I/O mode 0] PNP All set-ups FALSE - Uint8

5-02  Terminal 29 mode 0] Input All set-ups FALSE Uint8

5-10 Terminal 18 digital input 8] Start All set-ups TRUE Uint8

5-12 Terminal 27 digital input 2] Coast inverse All set-ups TRUE Uint8

5-14 Terminal 32 digital input 4] Set-up select bit 1 All set-ups TRUE Uint8

5-30 Terminal 27 digital output 0] No operation All set-ups

5-40 Function rela 0] No operation All set-ups TRUE Uint8

5-42  Off delaiI relai 0.01 s All set-uis TRUE -2 Uintl6
5-50 Term. 29 low frequenc 100 Hz All set-ups TRUE 0 Uint32
5-52 Term. 29 low ref./feedb. value 0.000 Unit All set-uis TRUE -3 Int32
5-54  Pulse filter time constant #29 100 ms All set-uis FALSE -3 Uint16
5-56 Term. 33 hiih freiuenci 100 Hz All set-uis TRUE 0 Uint32

5-58 Term. 33 high ref./feedb. value 1500.000 Unit All set-ups -3 Int32

5-60 Terminal 27 pulse output variable 0] No operation All set-ups

5-63 Terminal 29 pulse output variable 0] No operation All set-ups

5-70 Term 32/33 encoder resolution 1024 All set-uis FALSE 0 Uint16

default setting display text value for use in communication via serial communication port
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0O 6-** Analog In/Out

-00 ive zero Timeout Time All set-ups TRUE Uint8

[e)}
=
o
)

o

6-10 Terminal 53 low voltage 0.07 V All set-ups

611 TeminalS3hghvatae 1000V Alsetus  TRUE 2 Intis

-12 erminal 53 low current 0.14 mA All set-ups TRUE 5 Int16

6-14 Terminal 53 low ref./feedb. value 0.000 Unit All set-ups TRUE 3 Int32

6-16  Terminal 53 filter time constant 0.001 s All set-ups FALSE 3 Uint16

6-20 Terminal 54 low voltage 0.07 V All set-ups TRUE 2 Int16

6-22 Terminal 54 low current 0.14 mA All set-ups TRUE 5 Int16

; : ;

6-24  Terminal 54 low ref./feedb. value 0.000 Unit All set-ups

6-26  Terminal 54 filter time constant 0.001 s All set-ups FALSE 3 Uint16

6-50 Terminal 42 output 0] No operation All set-ups

6-52  Terminal 42 output max scale 100.00 % All set-ups TRUE -2 Int16

0O 7-** Controllers

7-02  Speed PID proportional gain 0.015 All set-ups TRUE 3 Uintl6

7-04 Sieed PID differentiation time Drive deiendent All set-uis TRUE -4 Uint16
7-06 Speed PID lowpass filter time 10.0 ms All set-ups TRUE -4 uUint16
default setting display text value for use in communication via serial communication port
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0 8-** Comm. and options

8-00 Enabled options 1] All All set-ups

8-02 Controlword source 0] FC RS485 All set-ups TRUE - Uint8

8-04 Controlword Timeout Function Off 1 set-u

8-06 Reset Controlword Timeout 0] Do not reset All set-ups

8-10  Control word profile 0] FC profile All set-ups Uint8

8-30 Protocol 0] FC 1 set-u Uint8

8-32 FC port baudrate 2] 9600 Baud 1 set-u FALSE - Uint8

8-36 Max response dela 5000 ms 1 set-u FALSE 3 Uint16

8-50 Coasting select 3] Logic OR All set-ups Uint8

8-52 DC Brake select 3] Logic OR All set-ups Uint8

8-54 Reverse select 3] Logic OR All set-ups Uint8

8-56  Preset reference select 3] Logic OR All set-ups Uint8

8-90 us Jog 1 Speed 100 RPM All set-ups TRUE 67 Uint16

2

default setting display text value for use in communication via serial communication port
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0 9-** Profibus

9-00 etpoint All setups TRUE Uint16

9-15 PCD write configuration 1 setu TRUE

; : 0 : :

9-18 Node address 1 setu TRUE

N
[e)}
o

9-23 arameters for signals All setups TRUE Uint16

Uint8

9-28  Process control 1] Enable cyclic master 1 setu FALSE

9-63  Actual baud rate 255] No baud rate found All setups TRUE

9-65  Profile number 0 All setuis TRUE 0 Uint8
9-68  Status word 1 0 All setups TRUE 0 V2

071 SweDswVaes  [of  Alsews  TRE - Uns

9-72  Drive Reset 0] No action 1 setu FALSE

9-81 Defined parameters (2 0 All setups FALSE 0 uUint16

9-83 Defined parameters (4 0 All setups FALSE 0 uint16
9-91 Changed parameters (2 0 All setups FALSE 0 Uint16
9-93 Changed parameters (4) 0 All setups FALSE 0 uint1l6
default setting display text value for use in communication via serial communication port
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0 10-** CAN fieldbus

10-00 CAN protocol 1] Device Net All set-ups

10-02 MAC ID 63 All set-ups FALSE 0 Uint8

10-06 Readout Receive Error Counter 0 All set-ups TRUE 0 Uint8

10-10 Process data type selection App. dependent 1 set-u

10-12 Process Data Config Read All set-ups

o
o
=
(]

s
s

10-14 Net Reference All set-u

10-20 COS Filter 1 All set-ups

10-22 COS Filter 3 65535 All set-ups FALSE 0 Uint16

10-30 Parameter Data Types 0] Errata 1 All set-ups

10-39 Devicenet F parameters 0 All set-ups TRUE 0 Uint32

0O 13-** Smart logic control

13-10 Comparator Operand 0] DISABLED 2 set-ups FALSE Uint8

13-12 Comparator Value 0.000 2 set-ups FALSE 3 Int32

13-20 SL control timer 0.000 s 1 set-u FALSE TimD

13-40 Logic Rule Boolean 1 0] False 2 set-ups - Uint8
13-42 Logic Rule Boolean 2 0] False 2 set-ups FALSE - uUint8
13-44 Logic Rule Boolean 3 0] False 2 set-ups
13-50 SL control mode 0] Off 2 set-ups
13-52 SL control action [0] DISABLED 2 set-ups FALSE - Uint8
default setting display text value for use in communication via serial communication port
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O 14-** Special functions

14-00 Switching Pattern 1] SFAVM All set-ups

14-03 Overmodulation 0] Off All set-ups Uint8

14-10 Electrical failure 0] No function All set-ups FALSE - Uint8

14-12 Function at Electrical Imbalance 0] Tri All set-ups Uint8

14-20 Reset mode 0] Manual reset All set-ups Uint8

14-22 Operation mode 0] Normal operation All set-ups Uint8

14-29 Service code All set-ups Int32

14-30 Current lim cont, Proportional Gain 100 All set-ups 0 Uint16

14-50 RFI 1 [1] On 1 set-up FALSE - Uint8

default setting display text value for use in communication via serial communication port
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5-*%* Drive information

15-00 Operating hours All set-ups Uint32

i i 0 h i

15-02 kWh counter All set-ups Uint32

\\
=~
=
>

15-04 Over temp's All set-ups FALSE 0 Uint16

o
o
n

15-06 Reset of kWh counter Do not reset All set-u FALSE Uint8

15-20 Historic log: Event All set-ups Uint8

15-22 Historic log: Time All set-ups Uint32

o
3
1]
w

15-30 Fault log: Error code All set-ups Uint8

15-32 Fault log: Time All set-ups Uint32

o
1%}
o

15-40 FC type

o

All set-ups VisStr[6

15-42 Voltage All set-ups VisStr[20

15-44 Ordered typecode strin All set-ups VisStr[40

15-46 Drive ordering no All set-ups VisStr[8

15-48 LCP Id no All set-ups VisStr[20

15-50 SW id power card All set-ups VisStr[20

15-53 Power card serial number All set-ups VisStr[19

15-60 Option in slot A All set-ups VisStr[30

15-62 Slot A ordering no All set-ups VisStr[8

15-65 Option in slot B All set-ups VisStr[30

15-67 Slot B ordering no 0 All set-ups FALSE 0 VisStr[8

15-70 Option in slot C All set-ups VisStr[30

15-72 Slot C ordering no All set-ups VisStr[8

15-75 Option in slot D All set-ups VisStr[30

15-92 Defined iarameters 0 All set-uis FALSE 0 uUint16
15-99 Parameter metadata 0 All set-ups FALSE 0 uint16
default setting display text value for use in communication via serial communication port
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O 16-** Data readouts

16-00 Control Word All set-ups

16-02 Reference % 0.0 % All set-ups FALSE 1 Int16

16-05 Main actual value [% All set-ups N2

16-10 Power [kW All set-ups 2 Uint32

16-12 Motor voltage 0.0 V All set-ups FALSE 1 uUint16

16-14 Motor current 0.00 A All set-ups FALSE -2 Uint32

-
[e))
-
~
[€)]
@

o

=%
x
)
=<
o
x
o
<
>
n

-
>
=
[9)]
m
)]
—
>

=
w
N

Il set-u

16-30 DC link Voltage (VY All set-ups FALSE 0 uUint16

16-33 Brake ener 2 min 0.0 HP All set-ups FALSE 0 Uint32

16-35 Inverter thermal 0 % All set-ups FALSE 0 Uint8

16-37 ImaxVLT Drive dependent All set-ups FALSE 2 uUint16

16-39 Controlcard temp. 0 °C All set-ups FALSE 100 Uint8

16-50 External reference 0.0 All set-ups FALSE Int16

16-52 Feedback [Unit All set-ups FALSE Int32

16-60 Digital input All set-ups FALSE uUint16

16-62 Analog input 53 All set-ups FALSE Int32

16-64 Analog input 54 All set-ups FALSE Int32

16-66 Digital output [bin 0 All set-ups FALSE 0 Int16

16-68 Freq. input #33 [Hz All set-ups FALSE Int32

16-70 Pulse output #29 [Hz All set-ups FALSE Int32

16-80 Fieldbus CTW 1 All set-ups FALSE V2

16-84 Comm. option STW 0 All set-ups FALSE 0 V2

16-86 FC port REF 1 All set-ups FALSE N2

16-9% Dingnosis Reagout o oo "

16-90 Alarm word 0 All set-uis FALSE 0 Uint32
16-94 Extended status word 0 All-setups FALSE 0 Uint32
default setting display text value for use in communication via serial communication port

~

MG.33.B4.22 - VLT is a registered Danfoss trademark 2



FC 300 Design Guide M

— How to Program

0O 17-** Motor Feedb.Option

17-10Signal Type [1] TTL (5V, RS422) All set-ups FALSE Uint8

17-20Protocol Selection [0] None All set-ups FALSE - Uint8

17-34HIPERFACE Baud rate [4] 9600 All set-ups

17-60Encoder Positive Direction [0] Clockwise All set-ups FALSE - uUint8

default setting display text value for use in communication via serial communication port
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o Serial communication via RS 485 Interface

0 Protocols

195NA035.10
Master-slave communication.
Serial communication

Slave 31
‘ Slave 1 ‘ ‘ Slave 2‘ (126)

Address 1 Address 2 Address 31 (126)

O Telegram Traffic
Control and response telegrams
The master controls telegram traffic in a master-slave system. You can connect a maximum of 31 slaves to
a master unless you use repeaters. If so, you can connect a maximum of 126 slaves to a master.

The master constantly sends telegrams addressed to the slaves and waits for their response
telegrams. The slave response time is maximum 50 ms.

A slave can only send a response telegram if it has received an error-free telegram addressed to itself.

Broadcast

A master can send the same telegram simultaneously to all slaves connected to the bus. During this broadcast
communication, the slave does not send any response telegrams to the master on whether the telegram is
correctly received. Broadcast communication is set up in address format (ADR), see Telegram structure.

Content of a character (byte)

195NA036.10

Each character transferred begins with a start bit.
Then 8 data bits are transferred, corresponding to
a byte. Each character is secured via a parity bit, Start 0 1 2 3 4 5 6 7 Even Stop
which is set to "1" when it reaches parity (i.e. when bit Parity bit
there is an equal number of 1’s in the 8 data bits
and the parity bit in total). A character is completed
by a stop bit, thus consisting of 11 bits in all.

O Telegram Structure
Each telegram begins with a start character ’ ‘ ‘ ‘
(STX) = 02 Hex, followed by a byte denoting
the telegram length (LGE) and a byte denoting
the adjustable frequency drive address (ADR).
A number of data bytes (variable, depending on
the type of telegram) follow. The telegram is
completed by a data control byte (BCC).

195NA099.10

STX LGE ADR DATA BCC

default setting display text value for use in communication via serial communication port
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Telegram timing

195NA038.10

"T,1 | The communication speed between a master
Master Slave
and a slave depends on the baud rate. The telegram telegram
adjustable frequency drive’s baud rate must be Pause Response Pause
time time time

the same as the master’s baud rate (selected
in par. 8-32 FC Port Baud Rate).

After a response telegram from the slave, make sure there is a pause of at least 2 characters (22
bits) before the master sends a new telegram. At a baud rate of 9600 baud, make sure there is a
pause of at least 2.3 ms. When the master has completed the telegram, the slave’s response time
to the master is maximum of 20 ms. There is a pause of at least 2 characters.

e Pause time, min: 2 characters
e Response time, min: 2 characters
e Response time, max: 20 ms

195NA039.10

The time between the individual characters in
a telegram may not exceed 2 characters, and
the telegram must be completed within 1.5 x STX  LGE ADR DATA BCC
nominal telegram time. At a baud rate of 9600 7 = Time befween characters
baud and a telegram length of 16 bytes, the v/

telegram is completed after 27.5 ms.

Telegram length (LGE)
The telegram length is the number of data bytes plus the address byte ADR and the data control byte BCC.

The length of telegrams with 4 data bytes is: LGE =4 + 1 + 1 = 6 bytes

The length of telegrams with 12 data bytes is: LGE = 12 + 1 + 1 = 14 bytes

The length of telegrams containing texts is 10+n bytes. 10 represents the fixed characters,
while the "n" is variable (depending on the length of the text).

Adjustable frequency drive address (ADR)

Two different address formats are used. The adjustable frequency drive’s address range is either 1-31 or 1-126.

1. Address format 1-31

The byte f dd 1-31 h 7. 8.5 4 32 10
e byte for address range 1- as

the shown profile: ’ 0 N ‘ ‘ ‘ ‘ ‘ ‘
Bit 7 = 0 (address format 1-31 active) 195NA040.10

Bit 6 is not used

Bit 5 = 1: Broadcast, address bits (0-4) are not used
Bit 5 = 0: No Broadcast

Bit 0-4 = Adjustable frequency drive address 1-31

default setting display text value for use in communication via serial communication port
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2. Address format 1-126

The byte for address range 1 - 126 has

the shown profile:

Bit 7 = 1 (address format 1-126 active)

Bit 0-6 = Adjustable frequency drive address 1-126
Bit 0-6 = 0 Broadcast

The slave returns the address byte unchanged to
the master in the response telegram.

Example:

Writing to adjustable frequency drive address
22 (16H) with address format 1-31:

Data control byte (BCC)

The data control byte is explained in this example:
Before the first byte in the telegram is received,
the Calculated CheckSum (BCS) is 0.

When the first byte (02H) is received:

BCS = BCC EXOR "first byte"
(EXOR = exclusive-or)

Each subsequent byte gates with BCS EXOR
and produces a new BCC, e.g.:

O Data Character (byte)

195NAD41.10

oToTo 1 To [ 1[1]o]

195NA042.10

7 6 5 4 3 2 1 0

(0fofoJofofofo]o]

195NA043.10

BCS =00000000(00H)
EXOR

1. byte =00000010 (02H)

BCC =00000010 (02H)

BCS =00000010 (02H)
EXOR

2nd byte =11010110(D6H)

BCC =11010100 (D4H)

The structure of data blocks depends on the type of telegram. There are three telegram types,
and the type applies for both control telegrams (master=>slave) and response telegrams

(slave=>master). The three types of telegram are:

Parameter block: Used to transfer parameters
between master and slave. The data block

is made up of 12 bytes (6 words) and also
contains the process block.

195NA044.10

PKE IND  |PWEhigh| PWE 0w | PCD1

PCD2

Parameter block Process block

default setting display text value for use in communication via serial communication port
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Process block: Made up of a data block of four

bytes (2 words) and contains:

- Control word and reference value (from
master to slave)

- Status word and present output frequency
(from slave to master)

Text block is used to read or write texts
via the data block.

Parameter commands and responses (AK)

PCD1 PCD2
Process block
PKE | IND [Ch 1|Ch 2 Ch n|PCD1 (PCD2
Text block Process block
195NA046.10
PKE IND |PWEpigh[PWE 0w
AK PNU
15 14 13 12(11{10 9 8 76 5 43 210
588 2 5
T 5 > T 5
ggt £ £8
U o C o O 3
a oo z o c

default setting display text value for use in communication via serial communication port
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Bits no. 12-15 transfers parameter commands from master to slave and returns
processed slave responses to the master.

0 0 0 1 Read parameter value

0 0 1 1 Write parameter value in RAM (double word)

1 1 1 0 Write parameter value in RAM and EEprom (word)

0 0 0 1 Parameter value transferred (word)

0 1 1 1 Command cannot be performed

If the command cannot be performed, the slave sends this response: 0111 Command cannot be
performed and issues the following fault report in the parameter value (PWE):

0 The parameter number used does not exist

2 Data value exceeds the parameter’s limits

4 The parameter is not the array type

17 Data change in the defined parameter is not possible in the adjustable frequency
drive’s present mode. Certain parameters can only be changed when the motor
is turned off

131 Data change is not possible because factory Setup is selected
default setting display text value for use in communication via serial communication port
MG.33.B4.22 - VLT is a registered Danfoss trademark 247



i

FC 300 Design Guide M

— How to Program __

Parameter number (PNU)
Bits no. 0-10 transfers parameter numbers. The relevant parameter’s function is defined in
the parameter description in the chapter How to Program.

Index

Index is used together with the parameter number
to read/write-access parameters with an index, PKE IND PWEhigh PWE 0w
e.g. par. 15-30 Error code. The index consists

of 2 bytes - one lowbyte and one highbyte. Only

the lowbyte is used as an index.

130BA091.10

Exam.ple - Index: . . 15FA Hl0001 H :
The first error code (index [1]) in par. 15-30 !
Error Code must be read. PKE IND PWE
PKE = 15 FA Hex (read par. 15-30 Error Code.)

IND = 0001 Hex - Index no. 1.

The adjustable frequency drive responds in the

parameter value block (PWE) with a fault code

value from 1 - 99. See Summary of Warnings

and Alarms to identify the fault code.

Parameter value (PWE)

The parameter value block consists of 2
words (4 bytes), and the value depends on PKE IND IDWEhigh PWE({ow
the defined command (AK). If the master

prompts for a parameter value, the PWE block

does not contain a value.

If you want the master to change a parameter value (write), the new value is written

in the PWE block and sent to the slave.

If the slave responds to a parameter request (read command), the present parameter value

in the PWE block is transferred and returned to the master.

If a parameter contains not a numerical value but several data options, e.g. par. -001 Language
where [0] corresponds to English, and [4] corresponds to Danish, select the data value by entering
the value in the PWE block. See Example - Selecting a data value.

Via serial communication, it is only possible to read parameters that have data type 9 (text

string). Par. 15-40 to 15-33 Drive Identification is data type 9. For example, you can read

the unit size and mains voltage range in par. 15-40 FC Type.

When a text string is transferred (read), the length of the telegram is variable, and the texts are of different
lengths. The telegram length is defined in the telegram’s second byte, known as LGE.

To read a text via the PWE block, set the parameter command (AK) to "F" Hex.

The index character indicates if the command is

T

read or write. In a read command, the index 04 00 H

must have the shown format: Highbyte Lowbyte
IND

default setting display text value for use in communication via serial communication port
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Some adjustable frequency drives have parameters I
in which you can write a text. To write a text 05 | 00 H
via the PWE block, set the parameter command Highbyte Lowbyte
(AK) to "F" Hex. For a write command, the IND
text must have the shown format:
Data types supported by adjustable frequency drive: _
3 Integer 16
Unsigned means that there is no operational 4 Integer 32
sign in the telegram. 5 Unsigned 8
6 Unsigned 16
7 Unsigned 32
9 Text string
10 Byte string
13 Time difference
33 Reserved
35 Bit sequence
130BA092.10
Example - Write a parameter value: E19E H|0000 Hl0000 Hl03ZES H
Change par. 4-14 Motor Speed High Limit
to 100 Hz. After a mains failure, recall the PKE IND  PWEhigh PWEiow
value to write it in EEPROM.
PKE = E19E Hex - Write for par. 4-14
Motor Speed High Limit
IND = 0000 Hex
PWEHiGH = 0000 Hex
PWELow = 03E8 Hex - Data value 1000,
corresponding to 100 Hz, see conversion.
130BA093.10
The response from the slave to the master will be: 119€ Hloooo Hloooo HlozE8 H

PKE  IND  PWEpigh PWE|o,

default setting display text value for use in communication via serial communication port

MG.33.B4.22 - VLT is a registered Danfoss trademark 249



FC 300 Design Guide M

— How to Program __

Example - Reading a parameter value:
Requires a value in par. 3-41 Ramp 1 Up Time.

(%. The master sends the following request:

130BA094.10
PKE = 1155 Hex - read par. 3-41 Ramp 1 Up Time 1155 Hl0000 Hloooo Hloooo H
IND = 0000 Hex
PWEHiGH = 0000 Hex PKE IND  PWEnhigh PWEq,
PWELow = 0000 Hex
130BA095.10
If the value in par. 3-41 Ramp 1 Up Time |§ 10 s, 1155 Hl0000 Hloooo HloooA H
the response from the slave to the master is:
PKE IND  PWEphigh PWE,
Conversion: Conversion table
The various attributes of each parameter are
displayed in section Factory Settings. A parameter 74 0.1
value is only transferred as a whole number. Thus, 2 100
use a conversion factor to transfer decimals. 1 10
0 1
Example: -1 0.1
Par. 4-12 Motor Speed, Low Limit has a conversion -2 0.01
factor of 0.1. If you wish to preset the minimum -3 0.001
frequency to 10 Hz, transfer the value 100. A -4 0.0001
conversion factor of 0.1 means that the value -5 0.00001

transferred is multiplied by 0.1. The value
100 is thus perceived as 10.0.

195NAQ66.10

O Process Words
The block of process words is divided into PCD1 PCD2
two blocks of 16 bits, which always occur
in the defined sequence.

PCD 1 PCD 2
Control telegram (master=>slave) Control word Reference value
Control telegram (slave=>master) Status word Present outp. frequency

default setting display text value for use in communication via serial communication port
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O Control Word According to FC Profile (CTW)
To select FC protocol in the control word, set par.
8-10 Control word profile to FC protocol [0]. The
control sends commands from a master (PLC or

PC) to a slave (adjustable frequency drive). PCD read/write

Explanation of the Control Bits

00 Reference value external selection Isb

02 DC brake Ramp

04 Quick stop Ramp

06 Ramp stop Start

08 No function Jog

Data not valid Data valid

Relay 02 open Relay 02 active

14 Parameter set-up selection msb

Bits 00/01

Use bits 00 and 01 to choose between the four
reference values, which are pre-programmed in par.
3-10 Preset reference according to the shown table: 1 3-10 [0] 0 0

NOTE 3 3-10 [2] 1 0
Make a selection in par. 8-56 Preset

Reference Select to define how Bit
00/01 gates with the corresponding
function on the digital inputs.

default setting display text value for use in communication via serial communication port
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Bit 02, DC brake:
Bit 02 = "0": DC braking and stop. Set braking current and duration in par. 2-01 DC Brake
ig; Current and 2-02 DC Braking Time. Bit 02 = "1" leads to ramping.

Bit 03, Coasting:

Bit 03 = "0": The adjustable frequency drive immediately "lets go" of the motor, (the output
transistors are "shut off") and it coasts to a standstill. Bit 03 = "1": The adjustable frequency
drive starts the motor if the other starting conditions are met.

NOTE
Make a selection in par. 8-50 Coasting Select to define how Bit 03 gates with
the corresponding function on a digital input.

Bit 04, Quick stop:
Bit 04 = "0": Makes the motor speed ramp down to stop (set in par. 3-81 Quick Stop Ramp Time).

Bit 05, Freeze output frequency:
Bit 05 = "0": The present output frequency (in Hz) freezes. Change the frozen output frequency only
by means of the digital inputs (par. 5-10 to 5-15) programmed to Speed up and Speed down.

NOTE
If Freeze output is active, the adjustable frequency drive can only be stopped by the following:

e« Bit 03 Coasting stop
e Bit 02 DC braking
o Digital input (par. 5-10 to 5-15) programmed to DC braking, Coasting stop, or Reset and coasting stop.

Bit 06, Ramp stop/start:
Bit 06 = "0": Causes a stop and makes the motor speed ramp down to stop via the selected ramp down par.
Bit 06 = "1": Permits the adjustable frequency drive to start the motor, if the other starting conditions are met.

NOTE
Make a selection in par. 8-53 Start Select to define how Bit 06 Ramp stop/start gates
with the corresponding function on a digital input.

Bit 07, Reset: Bit 07 = "0": No reset. Bit 07 = "1": Resets a trip. Reset is activated on the
signal’s leading edge, i.e. when changing from logic "0" to logic "1".

Bit 08, Jog:
Bit 08 = "1": The output frequency is determined by par. 3-19 Jog speed.

Bit 09, Selection of ramp 1/2:
Bit 09 = "0": Ramp 1 is active (par. 3-40 to 3-47). Bit 09 = "1": Ramp 2 (par. 3-50 to 3-57) is active.

Bit 10, Data not valid/Data valid:

Tell the adjustable frequency drive whether to use or ignore the control word. Bit 10 = "0": The
control word is ignored. Bit 10 = "1": The control word is used. This function is relevant because the
telegram always contains the control word, regardless of the telegram type. Thus, it is possible to
turn off the control word and not use it when updating or reading parameters.

Bit 11, Relay 01:
Bit 11 = "0": Relay not activated. Bit 11 = "1": Relay 01 activated provided that
Control word bit 11 is chosen in par. 5-40.

default setting display text value for use in communication via serial communication port
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Bit 12, Relay 02:
Bit 12 = "0": Relay 2 is not activated. Bit 12 = "1": Relay 02 is activated provided
that Control word bit 12 is chosen in par. 5-40.

Bit 13/14, Selection of set-up:

Use bits 13 and 14 to choose from the four
menu set-ups according to the shown table. The
function is only possible when Multi Set-Ups is
selected in par. 0-10 Active Set-Up.

= = O O
= O — O

1
2
3
4

NOTE

Make a selection in par. 8-55

Set-up select to define how Bit

13/14 gates with the corresponding
function on the digital inputs.

Bit 15 Reverse:
Bit 15 = "0": No reverse Bit 15 = "1": Reverse. In the default setting, reverse is set to digital in par. 8-54
Reversing select. Bit 15 causes reverse only when Ser. communication, Logic or or Logic and is selected.

default setting display text value for use in communication via serial communication port
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O Status Word According to FC Profile (STW)
The status word informs the master (e.g. a PC) of the
().%7. slave (adjustable frequency drive) operation mode.

PCD read/write

Explanation of the Status Bits

00 Control not ready Control ready

Coasting Enable

04 No error Error (no trip)

06 No error Triplock

08 Speed # reference Speed = reference

Out of frequency limit Frequency limit OK

12 Drive OK Stopped, autostart

14 Torque OK Torque exceeded

Bit 00, Control not ready/ready:

Bit 00 = "0": The adjustable frequency drive trips. Bit 00 = "1": The adjustable frequency
drive controls are ready but the power component does not necessarily receive any power
supply (in case of external 24 V supply to controls).

Bit 01, Drive ready:
Bit 01 = "1": The adjustable frequency drive is ready for operation but the coasting command
is active via the digital inputs or via serial communication.

Bit 02, Coasting stop:
Bit 02 = "0": The adjustable frequency drive releases the motor. Bit 02 = "1": The adjustable
frequency drive starts the motor with a start command.

Bit 03, No error/trip:
Bit 03 = "0" : The adjustable frequency drive is not in fault mode. Bit 03 = "1": The adjustable
frequency drive trips. To re-establish operation, enter [Reset].

Bit 04, No error/error (no trip):
Bit 04 = "0": The adjustable frequency drive is not in fault mode. Bit 04 = "1": The
adjustable frequency drive shows an error but does not trip.

default setting display text value for use in communication via serial communication port
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Bit 05, Not used:
Bit 05 is not used in the status word.

| Jp ] |
Bit 06, No error / triplock:
Bit 06 = "0": The adjustable frequency drive is not in fault mode. Bit 06 = "1": The [’%
adjustable frequency drive is tripped and locked.

Bit 07, No warning/warning:
Bit 07 = "0": There are no warnings. Bit 07 = "1": A warning has occurred.

Bit 08, Speed# reference/speed = reference:

Bit 08 = "0": The motor is running but the present speed is different from the preset speed
reference. This might be the case e.g. when the speed ramps up/down during start/stop. Bit
08 = "1": The motor speed matches the preset speed reference.

Bit 09, Local operation/bus control:

Bit 09 = "0": [STOP/RESET] is activate on the control unit or Local control in par. 3-13 Reference site is
selected. You cannot control the adjustable frequency drive via serial communication. Bit 09 = "1": It is
possible to control the adjustable frequency drive via the fieldbus/ serial communication.

Bit 10, Out of frequency limit:
Bit 10 = "0": The output frequency has reached the value in par. 4-11 Motor speed low limit or par.
4-13 Motor speed high limit. Bit 10 = "1": The output frequency is within the defined limits.

Bit 11, No operation/in operation:
Bit 11 = "0": The motor is not running. Bit 11 = "1": The adjustable frequency drive has
a start signal or the output frequency is greater than 0 Hz.

Bit 12, Drive OK/stopped, autostart:
Bit 12 = "0": There is no temporary overheating in the inverter. Bit 12 = "1": The inverter stops because of
overheating but the unit does not trip and will resume operation once the overheating stops.

Bit 13, Voltage OK/limit exceeded:
Bit 13 = "0": There are no voltage warnings. Bit 13 = "1": The DC voltage in the adjustable
frequency drive’s intermediate circuit is too low or too high.

Bit 14, Torque OK/limit exceeded:
Bit 14 = "0": The motor current is lower than the torque limit selected in par. 4-18 Current Limit.
Bit 14 = "1": The torque limit in par. 4-18 Current Limit is exceeded.

Bit 15, Timer OK/limit exceeded:
Bit 15 = "0": The timers for motor thermal protection and VLT thermal protection are not
exceeded 100%. Bit 15 = "1": One of the timers exceeds 100%.
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O Control Word according to PROFIdrive

Profile (CTW)
The Control word is used to send commands
from a master (e.g. a PC) to a slave.

PCD read/write

Explanation of the Control Bits

00 OFF 1 ON 1

02 OFF 3 ON 3

04 Quick stop Ramp

06 Ramp stop Start

08 Jog 1 OFF Jog 1 ON

10 Data invalid Data valid

12 No function Catch up

14 Selection set-up 2 (Isb) Selection set-up 2 (Isb)

Bit 00, OFF 1/ON 1:

Normal ramp stop uses the ramp times of the actual selected ramp. Bit 00 = "0": Stops and activates
the output relay 1 or 2, if the output frequency is 0 Hz and if Relay 123 is selected in par. 5-40. Bit
00 = "1": The adjustable frequency drive starts if the other start conditions are met.

Bit 01, OFF 2/ON 2

Bit 01 = "0": Coasting stop and activation of the output relay 1 or 2 occurs if the output
frequency is 0 Hz and if Relay 123 is selected in par. 5-40. Bit 01 = "1": The adjustable
frequency drive starts if the other start conditions are met.

Bit 02, OFF 3/ON 3

A quick stop uses the ramp time of par. 2-12. Bit 02 = "0": A quick stop and activation of the output
relay 1 or 2 occurs if the output frequency is 0 Hz and if Relay 123 is selected in par. 5-40. Bit 02 =
"1": The adjustable frequency drive starts if the other start conditions are met.

Bit 03, Coasting/No coasting
Bit 03 = "0": Leads to a stop. Bit 03 = "1": The adjustable frequency drive starts
if the other start conditions are met.

default setting display text value for use in communication via serial communication port
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NOTE
The selection in par. 8-50 Coasting Select determines how bit 03 links with the
corresponding function of the digital inputs. [.}F,‘;

Bit 04, Quick stop/Ramp
Quick stop uses the ramp time of par. 3-81. Bit 04 = "0": A quick stop occurs. Bit 04 = "1":
The adjustable frequency drive starts if the other start conditions are met.

NOTE
The selection in par. 5-51 Quick Stop Select determines how bit 04 links with the
corresponding function of the digital inputs.

Bit 05, Hold frequency output/Use ramp

Bit 05 = "0": Maintains the current output frequency even if the reference value is modified.
Bit 05 = "1": The adjustable frequency drive performs its regulating function again. Operation
occurs according to the respective reference value.

Bit 06, Ramp stop/Start

Normal ramp stop uses the selected ramp times of the actual ramp. In addition, activation of the output
relay 01 or 04 if the output frequency is 0 Hz if Relay 123 is selected in par. 5-40. Bit 06 = "0": Leads to a
stop. Bit 06 = "1": The adjustable frequency drive starts if the other start conditions are met.

NOTE
The selection in par. 8-53 determines how bit 06 links with the corresponding
function of the digital inputs.

Bit 07, No function/Reset
Reset after switching off. Acknowledges event in fault buffer. Bit 07 = "0": No reset occurs. A
reset occurs after switching off, when there is a slope change of bit 07 to "1".

Bit 08, Jog 1 OFF/ON
Activation of the pre-programmed speed in par. 8-90 Bus Jog 1 speed. JOG 1 is only
possible if bit 04 = "0" and bit 00 - 03 = "1".

Bit 09, Jog 2 OFF/ON

Activation of the pre-programmed speed in par. 8-91 Bus Jog 2 Speed. JOG 2 is only possible
if bit 04 = "0" and bit 00 - 03 = "1". If both JOG 1 and JOG 2 are activated (bit 08 and 09 =
"1"), JOG 3 is selected. Thus, the speed (set in par. 8-92) is used.

Bit 10, Data invalid/valid
Notifies the adjustable frequency drive if the process data channel (PCD) should respond
to modifications by the master (bit 10 = 1) or not.

Bit 11, No function/Slow down
Reduces the speed reference value by the amount given in par. 3-12 Catch Up/Slow Down Value. Bit 11
= "0": The reference value is not modified. Bit 11 = "1": The reference value is reduced.

Bit 12, No function/Catch up

Increases the speed reference value by the amount given in par. 3-12 Catch Up/Slow Down
Value. Bit 12 = "0": The reference value is not modified. Bit 12 = "1": The reference value is
increased. If both slowing down and accelerating are activated (bit 11 and 12 = "1"), slowing
down has priority. Thus, the speed reference value is reduced.
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Bits 13/14, Set-up selection _ Setwp  Bt13  Bit14

Choose between the four parameter set-ups via
Lk bits 13 and 14 according to the shown table:
(%7 The function is only possible if you choose Multi

Set-up in par. 0-10. The selection in par. 8-55
Set-up Select determines how bits 13 and 14
link with the corresponding function of the digital
inputs. When the motor is running, you can
only change the set-up if it is linked.

A WIN —
= O = O
= = O O

Bit 15, No function/Reverse

Reverse of the motor rotational direction. Bit 15 = "0": No reverse. Bit 15 = "1": Reverse. The reverse in
the default setting in par. 8-54 Reversing Select is "Logic OR". Bit 15 causes a reverse only when "Bus",
"Logic OR", or "Logic AND" is selected ("Logic AND" only in connection with terminal 9, however).

NOTE
Unless otherwise indicated, the control word bit links with the corresponding
digital input function as a logic "OR".

default setting display text value for use in communication via serial communication port
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O Status Word According to PROFIdrive
Profile (STW)
The Status word is used to notify a master (e.g.
a PC) about the status of a slave.

PCD read/write

Explanation of the Status Bits

00 Control not ready Control ready

02 Coasting Enable

04 OFF 2 ON 2

06 Start possible Start not possible

08 Speed # reference Speed = reference

10 Out of frequency limit Frequency limit

12 Drive OK Stopped, autostart

14 Torque OK Torque exceeded

Bit 00, Control not ready/ready

Bit 00 = "0": Bit 00, 01, or 02 of the Control word is "0" (OFF 1, OFF 2 or OFF 3) - or the adjustable
frequency drive switches off (trips). Bit 00 = "1": The adjustable frequency drive control is ready but there is
not necessarily a power supply (in the event of external 24 V supply of the control system).

Bit 01, VLT not ready/ready
Same significance as bit 00 but with power unit supply. The adjustable frequency drive
is ready when it receives the necessary start signals.

Bit 02, Coasting/Enable

Bit 02 = "0": Bit 00, 01, or 02 of the Control word is "0" (OFF 1, OFF 2, or OFF 3 or coasting)
- or the adjustable frequency drive switches off (trips). Bit 02 = "1": Bit 00, 01, or 02 of the
Control word is "1" - the adjustable frequency drive does not trip.

Bit 03, No error/Trip
Bit 03 = "0": No error in the adjustable frequency drive. Bit 03 = "1": The adjustable
frequency drive trips and requires. Press [Reset] to restart.

default setting display text value for use in communication via serial communication port
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Bit 04, ON 2/OFF 2
Bit 04 = "0": Bit 01 of the Control word is "0". Bit 04 = "1": Bit 01 of the Control word is "1".

| Jp1 |
Bit 05, ON 3/OFF 3
Bit 05 = "0": Bit 02 of the Control word is "0". Bit 05 = "1": Bit 02 of the Control word is "1".

Bit 06, Start possible/Start not possible

Bit 06 is always "0" if you select FC Drive in par. 8-10. If you select PROFIdrive in par. 8-10,
bit 06 is "1" after a switch-off acknowledgement, after activation of OFF2 or OFF3, and after
switching on mains voltage. Start is not possible. The adjustable frequency drive is reset with
bit 00 of the Control word set to "0" and bit 01, 02, and 10 set to "1".

Bit 07, No warning/Warning
Bit 07 = "0": No unusual situation. Bit 07 = "1": There is an unusual status in the adjustable frequency
drive. For more information about warnings - see the FC 300 Profibus Operating Instructions.

Bit 08, Speed # reference / Speed = reference:

Bit 08 = "0": The motor speed deviates from the set speed reference value. This occurs
e.g. when the speed is changed during start/stop through ramp-up/down. Bit 08 = "1": The
motor speed corresponds to the set speed reference value.

Bit 09, Local operation/Bus control
Bit 09 = "0": Indicates that the adjustable frequency drive is stopped via [Stop] or that Local is selected in
par. 0-02. Bit 09 = "1": The adjustable frequency drive is controlled through the serial interface.

Bit 10, Out of frequency limit/Frequency limit OK
Bit 10 = "0": The output frequency is outside the limits set in par. 4-11 and par. 4-13 (Warnings: Motor
speed low or high limit). Bit 10 = "1": The output frequency is within the indicated limits.

Bit 11, No operation/Operation
Bit 11 = "0": The motor is not running. Bit 11 = "1": A start signal is active or
the output frequency is higher than 0 Hz.

Bit 12, Drive OK/Stopped, autostart
Bit 12 = "0": No temporary overloading of the inverter. Bit 12 = "1": The inverter stops due to overload. How-
ever, the adjustable frequency drive is not switched off (tripped) and will restart after the overloading stops.

Bit 13, Voltage OK/Voltage exceeded
Bit 13 = "0": The adjustable frequency drive voltage limits are not exceeded. Bit 13 = "1": The
direct voltage in the drive intermediate circuit is too low or too high.

Bit 14, Torgue OK/Torque exceeded
Bit 14 = "0": The motor current is below the moment limit selected in par. 4-18. Bit 14
= "1": The torque limit selected in par. 4-18 is exceeded.

Bit 15, Timer OK/Timer exceeded
Bit 15 = "0": The timers for the thermal motor protection and adjustable frequency drive thermal protection
have not exceeded 100%. Bit 15 = "1": One of the timers has exceeded 100%.
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O Serial Communication Reference
The serial communication reference is transferred anfr/ol Seriel Master —» Slave
to the adjustable frequency drive as a 16-bit word com. ref.
word. The value is transferred in whole
numbers 0 - £32767 (£200%).
16384 (4000 Hex) corresponds to 100%. 1514 13121110 9876 54 3 21 0Bit no.

The serial communication reference has the following format: 0-16384 (4000 Hex) = 0-100%
(par. 3-02 Minimum Ref. to par. 3-03Maximum Ref.).

It is possible to change the direction of rotation via the serial reference. This is done by converting
the binary reference value to 2’ complement. See example.

Example - Control word and serial communication ref.:

The adjustable frequency drive receives a start
command and the reference is set to 50%

(2000 Hex) of the reference range. S,‘;’;;m' Reference
Control word = 047F Hex => Start command.
Reference = 2000 Hex => 50% reference.

l047F H|2000 H|

The adjustable frequency drive receives a start 2000 Hex 0010 0000 0000 0000 0000
command and the reference is set to -50% 1’ complement 1101 1111 1111 1111 1111
(-2000 Hex) of the reference range. + 1
The reference value is first converted to 1’ 2’ complement 1110 0000 0000 0000 0000

complement, and then 1 is added in binary
fashion to obtain 2’ complement:

Control word = 047F Hex => Start command.

Reference = E0O00 Hex => -50% reference. |047F H |EOOO H|

Control Reference
word

default setting display text value for use in communication via serial communication port
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O Present Output Frequency

The value of the adjustable frequency drive's Status Output
Lk present output frequency is transferred as a word- frequency Slave —> Master
[}% 16-bit word. The value is transferred as whole

numbers 0 - £32767 (£200%).

16384 (4000 Hex) corresponds to 100%. 1514 131211 10 9 87 6 5 4 3 2 1 0Bit no.

Output frequency has this format:
0-16384 (4000 Hex) = 0-100% (Par. 4-12 Motor
Speed Low Limit - par. 4-14 Motor Speed High Limit).

Example - Status word and current output frequency:

The adjustable frequency drive informs the
master that the current output frequency is OF03 H|2000 H
50% of the output frequency range.

Par. 4-12Motor speed low limit = 0 Hz

Status  Output

Par. 4-14Motor speed high limit = 50 Hz word frequency
Status word = OF03 Hex.
Output frequency= 2000 Hex => 50% of the
frequency range, corresponding to 25 Hz.
O Example 1: For Controlling the Drive
and Reading Parameters
This telegram reads par. 16-14 Motor Current.
Telegram to the adjustable frequency drive:
stx |Ige |adr | pke | ind | pwe, high | pwe, low | pcd 1 | pcd 2 | bcc

02 |[OE |01 |6 4E |00 00 |00 OO0 |00 OO0 |00 OO0 |00 OO0 |45

All numbers are in hex format.

The response from the adjustable frequency drive corresponds to the command above but pwe, high
and pwe,low contain the actual value of par. 16-14 multiplied by 100. If the actual output current
is 5.24 A, the value from the adjustable frequency drive is 524.

default setting display text value for use in communication via serial communication port
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Response from the adjustable frequency drive:

stx |Ige |adr | pke | ind | pwe, high | pwe, low | pcd 1 | pcd 2 | bee
02 |[OE |01 |6 4E |00 00 |00 00 |02 OC |06 07 [00 00 |4A

All numbers are in hex format.

Pcd 1 and pcd 2 from example 2 can be used and added to the example. Thus, it is possible
to control the drive and read the current at the same time.

O Example 2: Only for Controlling the Drive
This telegram sets the control word to 047C Hex (Start command) with a speed reference of 2000 Hex (50%).

NOTE
Par. 8-10 is set to FC Profile.

Telegram to the adjustable frequency drive: stx | Ige | adr | pcd 1 | pcd 2 | bcc
All numbers are in hex format. 02 |[o6 |04 |04 7C [20 00 |58

The adjustable frequency drive supplies information about the drive status after receiving the
command. By resending the command, the pcdl changes to a new status.

Response from the adjustable frequency drive: stx | Ige | adr | pcd 1 | pcd 2 | bcc
02 |06 |04 |06 07 |00 00 |01

All numbers are in hex format.

O Read Parameter Description Elements

Read the characteristics of a parameter (e.g. _ Index  Descripton

Default value
Additional characteristics

Name, Default value, conversion, etc.) with Read 1 Basic characteristics
p D intion El 2 No. of elements (array types)
arameter Description Elements. 4 Unit of measure
. 6 Name
The table shows the available parameter 7 Lower limit
description elements: 8 Upper limit
20
21
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In the following example, Read Parameter Description Elements is chosen on par. 0-01 Language,
(%. and the requested element is index 1 Basic characteristics.

Basis characteristics (index 1):

The Basic characteristics command is split up in two parts representing basic behavior and data
type. The Basic characteristics return a 16-bit value to the master in PWE ow.

The basic behavior indicates whether e.g. text is available or the parameter is an array

as single bit information in the high byte of PWELow.

The data type part indicates if a parameter is signed 16, unsigned 32 in the low byte of PWE ow.

PWE high basic behavior: _ Bt Descripon
15 Active parameter
14 Array
13 Parameter value can only be reset
12 Parameter value different from factory
setting
11 Text available
10 Additional text available
9 Read-only
8 Upper and lower limit not relevant
0-7 Data type

Active parameter is only active when communicating through Profibus.

Array means that the parameter is an array.

If bit 13 is true, the parameter can only be reset, not written to.

If bit 12 is true, the parameter value is different from the factory setting.

Bit 11 indicates that text is available.

Bit 10 indicates that additional text is available. E.g. par. 0-01, Language, contains text
for index field 0, English, and for index field 1, German.

If bit 9 is true, the parameter value is read-only and cannot be changed.

If bit 8 is true, upper and lower limits of the parameter value are not relevant.

default setting display text value for use in communication via serial communication port

264

MG.33.B4.22 - VLT is a registered Danfoss trademark



FC 300 Design Guide M

— How to Program __

PWELow datatype Dec.  Daatype
3 Signed 16
4 Signed 32
5 Unsigned 8
6 Unsigned 16
7 Unsigned 32
9 Visible string
10 Byte string
13 Time difference
33 Reserved
35 Bit sequence

Example
In this example, the master reads the Basic characteristics of par. 0-01, Language. The
following telegram must be sent to the adjustable frequency drive:

STX LGE ADR PKE IND PWEHIGH PWE ow PCD1 PCD2 BCC
02 OE 01 40 01 00 01 00 00 00 00 XX XX XX XX XX

STX = 02 Start byte

LGE = OE Length of remaining telegram

ADR =  Sends the adjustable frequency drive on Address 1, Danfoss format

PKE = 4001; 4 in the PKE field indicates a Read Parameter Description and 01 indicates par. 0-01,

Language
IND = 0001; 1 indicates that Basic characteristics are required.

The response from the adjustable frequency drive is:

STX LGE ADR PKE IND PWEHi1GH PWE ow PCD1 PCD2 BCC
02 OE 01 30 01 00 01 00 00 04 05 XX XX XX XX XX
STX= 02 Start byte
IND = 0001; 1 indicates that Basic characteristics are sent
PKE = 3001: 3 in the PKE field indicates Parameter Description Element
Transferred, 01 indicates par. 0-01.
PWELow = 0405; 04 indicates that Basic behavior as bit 10 corresponds to Additional

text. 05 is the data type which corresponds to Unsigned 8.

No of elements (index 2):
This function indicates the Number of elements (array) of a parameter. The an-
swer to the master will be in PWELow.

default setting display text value for use in communication via serial communication port
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Conversion and Unit of measurement (index 4):

The Conversion and unit of measurement command 0 1
it inci i O
indicates the conversion of a parameter and the
unit of measurement. The answer to the master 2 100
is in PWELow. The conversion index is in the high _

byte of PWELow and the unit index is in the low -1 0.1
byte of PWELow. Conversion index is signed 8 and
unit index is unsigned 8, see the tables.

-3 0.001

74 3600

100 1

The unit index defines the "Unit of measure". The conversion index defines how the
value should be scaled to get the basic representation of the "Unit of measure". Basic
representation is where conversion index equals "0".

Example:

A parameter has a "unit index" of 9 and a "conversion index" of 2. The raw (integer) value read
is 23. This means that we have a parameter of the unit "Power" and the raw value should be
multiplied by 10 to the power of 2 and the unit is W. 23 x 102 = 2300 W

0 Dimensionless 0

8 Energy

1/s 0

11 Speed
P 1/min (RPM) 67
17 Temperature K 0
P oC 100

22 Current A 0
24 Rato % 0
27 Relative change % 0
28 Frequency o Hz 0o
54 Time difference w/o date ms 1*
indication
default setting display text value for use in communication via serial communication port
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Byte 1 231 230 229 228 227 226 225 224 ms
Byte 2 223 222 221 220 219 218 217 216
Byte 3 215 214 213 212 211 210 29 28
Byte 4 27 26 25 24 23 22 21 20

Name (index 6):
The Name returns a string value in ASCII format, containing the name of the parameter.

Example:
In this example, the master reads the name of par. 0-01, Language.

The following telegram must be sent to the adjustable frequency drive:

STX LGE ADR PKE IND PWEHIGH PWE ow PCD1 PCD2 BCC
02 OE 01 40 01 00 06 00 00 00 00 XX XX XX XX XX
STX = 02 Start byte
LGE = OE Length of remaining telegram
ADR =  Sends the adjustable frequency drive on Address 1, Danfoss format
PKE = 4001; 4 in the PKE field indicates a Read Parameter Description and 01 indicates par. 0-01,
Language
IND = 0006; 6 indicates that Names is required.

The response from the adjustable fre-
quency drive will be:

STX LGE ADR PKE IND PVA PCD1 PCD2 BCC
02 12 01 30 01 00 06 4C41 4E47 5541 4745 XXXX XXXX XX

PKE = 3001; 3 are the response for Name and 01 indicates the par. 0-01, Language
IND = 00 06; 06 indicates that Name is sent.
PVA = 4C 41 4E 47 55 41 47 45

LANGUAGE

The parameter value channel is now set up to a visible string which returns an ASCII
character for each letter in the parameter name.

Lower limit (index 7):
The Lower limit returns the minimum allowed value of a parameter. The data type of
Lower limit is the same as for the parameter itself.
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Upper limit (index 8):
The Upper limit returns the maximum allowed value of a parameter. The data type of
(%. Upper limit is the same as for the parameter itself.

Default value (index 20):
The Default value returns the default value of a parameter, which is the factory setting. The
data type of Default value is the same as for the parameter itself.

Additional characteristics (index 21): _ Bt Deseription

The command can be used for getting additional 0 Special Default Value
information on a parameter, e.g. No bus 1 Special Upper Limit
Access, Power Unit dependency, etc. The 2 Special Lower Limit
Additional characteristics returns an answer in 7 LCP Access LSB
PWELow. If a bit is logic "1", the condition is 8 LCP Access MSB
true according to the table below:

9 NoBusAccess

10 Std Bus Read Only

11 Profibus Read Only

13 ChangeRunning

15 PowerUnitDependency

If one of bit 0 Special Default Value, bit 1 Special B8 Bit7  Desaription

Upper Limit or bit 2 Special Lower Limit is true, the 0 0 No access
parameter has power unit-depending values. 0 1 Read-only

1 0 Read/write
Bit 7 and 8 indicate the attributes for the 1 1 Write with lock

LCP access, see table.

Bit 9 indicates No bus Access.

Bits 10 and 11 indicate that this parameter can only be read over the bus.
If bit 13 is true, the parameter cannot be changed while running.

If bit 15 is true, the parameter depends on the power unit.
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O Additional Text

With this feature, it is possible to read additional _Value  Index  Text
text if bit 10, Additional text available, is 0 1 English

. . L 1 2 Deutsch
true in Basic characteristics. > 3 Francais

. 3 4 Dansk

To read out additional text, the parameter command 4 5 Espanol
(PKE) must be set to F hex, see Databytes. 5 6 Italiano

The index field is used for pointing out which
element to read. Valid indexes are in the range
of 1 through 254. The index must be calculated
according to the following equation:

Index = Parameter value + 1 (see table below).

Example:
In this example, the Master reads additional text in par. 0-01, Language. The telegram is set up to read
data value [0] (English). You must send the following telegram to the adjustable frequency drive:

STX LGE ADR PKE IND PWEHiGH PWE ow PCD1 PCD2 BCC
02 OE 01 FO 01 00 01 00 00 00 00 XX XX XX XX XX
STX = 02 Start byte

LGE = OE Length of the remaining telegram

ADR = Send the VLT adjustable frequency drive on Address 1, Danfoss format

PKE = FOO01; F in the PKE field indicates a Read text and 01 indicates par. 0-01, Language.
IND = 0001; 1 indicates that text to parameter value [0] is required

The response from the adjustable frequency drive is:

STX LGE ADR PKE IND PVA PCD1 PCD2 BCC
02 11 01 FO 01 00 01 454E 474C 4953 48 XX XX XX XX XX
PKE = FOO1; F is the response for Text transfer and 01 indicates par. 0-01, Language.
IND = 0001; 1 indicates that index [1] is sent
PVA = 45 4E 47 4C 49 53 48
ENGLISH

The parameter value channel is now set up to a visible string, which returns an ASCII
character for each letter in the index name.
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©

0 Warnings/Alarm Messages
A warning or an alarm icon appears in the display as well as a text string describing the problem. A warning is
shown on the display until the fault has been corrected, while an alarm will continue to flash on the LED until
you activate the [RESET] key. The table (next page) shows the various warnings and alarms, and whether
the fault locks the FC 300. After an Alarm/Trip locked, cut off the line supply and correct the fault. Reconnect
line supply. The FC 300 is now unlocked. The Alarm/Trip can be reset manually in three ways:

1. Via the operating key [RESET] on the LCP.
2. Via a digital input.
3. Via serial communication/optional bus.

You can also choose an automatic reset in par. 14-20 Reset Mode. When an X appears in both
warning and alarm, it means that either a warning comes before an alarm or that you can define
whether a warning or an alarm appears for a given fault. For example, this is possible in par. 1-90
Motor Thermal Protection. After an alarm/trip, the motor will remain coasted, and alarm and warning
will flash on the FC 300. If the fault disappears, only the alarm will flash.

NOTE
After a manual reset via the [RESET] key on the LCP, it is necessary to push
the [AUTO ON] key to restart the motor!
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Alarm/Warning code list

1 10 V low

3 No motor

5 DC voltage high

7 DC overvolt

9 Inverter overld

11 Motor thermistor over temperature

x
x
x

13 Overcurrent

x

16 Short Circuit X

x

25 Brake resistor

27 Brake IGBT

x
x

9 Power card over tem

N
x
x
x

31 V phase loss X

33 Soft-charge fault X

x

38 Internal fault X

48 1.8V supply low X

50 AMA calibration X

52 AMA low Inom X

54 AMA small mot X

56 AMA interrupt X

57 AwAtmewt o

58 AMA internal

61 Encoder loss

x
>

X
X

63 Mech. brake low X

65 Ctrl. card tem

x
X
x

67 Option change X

80 Drive initialized X

Trip locked yellow and red
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Description of Alarm Word, Warning Word, and extended Status Word

Hex c AlarmWord WarningWord ExtendedStatusWord

@
o
@

00000002 Pwr. card tem Pwr. card tem AMA runnin

00000008 Ctrl.card tem Ctrl.card tem Slow-down

00000020 Overcurrent Overcurrent Feedback High

(8]
w
N

00000080 128 Thrmstr overld Thrmstr overld Output Current High

9 00000200 512 Inverter overld. Inverter overld. Output Freq High

11 00000800 2048 DC overvolt DC overvolt Brake Check OK

13 00002000 8192 Inrush fault DC voltage high Brakin

15 00008000 32768 AMA Not OK No motor OVC Active

17 00020000 131072 Internal fault 10V low

19 00080000 524288 U phase loss Brake resistor

21 00200000 2097152 W phase loss Speed limit

23 00800000 8388608 24 V supply low 24V supply low

25 02000000 33554432 1.8V supply low Current limit

27 08000000 134217728 Brake IGBT Voltage limit

29 20000000 536870912 Drive initialized Unused

31 80000000 2147483648 Mech. brake low Warning Word 2
(Extended Status Word)

The alarm words, warning words, and extended status words can be read out via serial bus or
optional fieldbus for diagnosis. See also par. 16-90, 16-92, and 16-94.

WARNING 1 WARNING/ALARM 2

10 Volts low: Live zero error:

The 10 V voltage from terminal 50 on the The signal on terminal 53 or 54 is less than
control card is below 10 V. 50% of the value set in par. 6-10, 6-12,
Remove some of the load from terminal 50, 6-20, or 6-22 respectively.

as the 10 V supply is overloaded. Max. 15

mA or minimum 590 Q. WARNING/ALARM 3

No motor:
No motor has been connected to the output of
the adjustable frequency drive.

WARNING/ALARM 4

Mains phase loss:

A phase is missing on the supply side, or the
mains voltage imbalance is too high.

2

N
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This message also appears in case of a fault in the
input rectifier on the adjustable frequency drive.
Check the supply voltage and supply currents

to the adjustable frequency drive.

WARNING 5

DC link voltage high:

The intermediate circuit voltage (DC) is higher than
the overvoltage limit of the control system. The
adjustable frequency drive is still active.

WARNING 6

DC link voltage low

The intermediate circuit voltage (DC) is below
the undervoltage limit of the control system. The
adjustable frequency drive is still active.

WARNING/ALARM 7

DC over voltage:

If the intermediate circuit voltage exceeds the limit,
the adjustable frequency drive trips after a time.
Possible corrections:

Connect a brake resistor
Extend the ramp time
Activate functions in par. 2-10
Increase par. 14-26

Connect a brake resistor. Extend the ramp time

Alarm/warning limits:

Undervoltage 185 373 532
Voltage 205 410 585
warning low

Voltage 390/405 810/840 943/965
warning high

(w/o brake -

w/brake)

Overvoltage 410 855 975

The voltages stated are the intermediate circuit
voltage of the FC 300 with a tolerance of £ 5 %. The
corresponding mains voltage is the intermediate
circuit voltage (DC-link) divided by 1.35

274

WARNING/ALARM 8

DC under voltage:

If the intermediate circuit voltage (DC) drops
below the "voltage warning low" limit (see table
above), the adjustable frequency drive checks
if 24 V backup supply is connected.

If no 24 V backup supply is connected, the
adjustable frequency drive trips after a given
time depending on the unit.

To check whether the supply voltage
matches the adjustable frequency drive, see
General Specifications.

WARNING/ALARM 9

Inverter overloaded:

The adjustable frequency drive is about to cut
out because of an overload (too high current for
too long). The counter for electronic thermal
inverter protection gives a warning at 98%

and trips at 100%, while giving an alarm. You
cannot reset the adjustable frequency drive
until the counter is below 90%.

The fault is that the adjustable frequency drive is
overloaded by more than 100% for too long.

WARNING/ALARM 10

Motor ETR over temperature:

According to the electronic thermal protection
(ETR), the motor is too hot. It is possible to select
whether the adjustable frequency drive provides

a warning or an alarm when the counter reaches
100% in par. 1-90. The fault is that the motor is
overloaded by more than 100% for too long. Check
that the motor par. 1-24 is set correctly.

WARNING/ALARM 11

Motor thermistor over temp:

The thermistor or the thermistor connection is
disconnected. Choose whether the adjustable
frequency drive should provide a warning or an
alarm when the counter reaches 100% in par. 1-90.
Check that the thermistor is connected correctly
between terminal 53 or 54 (analog voltage input)
and terminal 50 (+ 10 Volts supply), or between
terminal 18 or 19 (digital input PNP only) and
terminal 50. If a KTY sensor is used, check for
correct connection between terminal 54 and 55.
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WARNING/ALARM 12

Torque limit:

The torque is higher than the value in par. 4-16 (in
motor operation) or the torque is higher than the
value in par. 4-17 (in regenerative operation).

WARNING/ALARM 13

Over Current:

The inverter peak current limit (approx. 200%
of the rated current) is exceeded. The warning
will last approx. 8-12 sec., then the adjustable
frequency drive trips and issues an alarm. Turn
off the adjustable frequency drive and check if the
crankshaft can be turned and if the motor size
matches the adjustable frequency drive.

If extended mechanical brake control is selected,
trip can be reset externally.

ALARM 14

Ground fault:

There is a discharge from the output phases to
ground, either in the cable between the adjustable

frequency drive and the motor or in the motor itself.

Turn off the adjustable frequency drive and
remove the ground fault.

ALARM 16

Short-circuit:

There is short circuiting in the motor or
on the motor terminals.

Turn off the adjustable frequency drive and
remove the short circuit.

WARNING/ALARM 17

Control word timeout:

There is no communication to the adjustable
frequency drive.

The warning will only be active when par.
8-04 is NOT set to OFF.

If par. 8-04 is set to Stop and Trip, a warning
appears and the adjustable frequency drive ramps
down until it trips, while giving an alarm.

par. 8-03 Control word Timeout Time could
possibly be increased.

WARNING 25

Brake resistor short circuited:

The brake resistor is monitored during operation. If
it short circuits, the brake function is disconnected
and the warning appears. The adjustable frequency
drive still works, but without the brake function.

Turn off the adjustable frequency drive and replace
the brake resistor (see par. 2-15 Brake Check).

ALARM/WARNING 26

Brake resistor power limit:

The power transmitted to the brake resistor is
calculated as a percentage, as a mean value over
the last 120 s, on the basis of the resistance value of
the brake resistor (par. 2-11) and the intermediate
circuit voltage. The warning is active when the
dissipated braking energy is higher than 90%. If Trip
[2] has been selected in par. 2-13, the adjustable

frequency drive cuts out and issues this alarm when
the dissipated braking energy is higher than 100%. @)

WARNING 27

Brake chopper fault:

The brake transistor is monitored during operation
and if it short circuits, the brake function disconnects
and the warning comes up. The adjustable frequency
drive is still able to run, but since the brake transistor
has short circuited, substantial power is transmitted
to the brake resistor, even if it is inactive.

Turn off the adjustable frequency drive and
remove the brake resistor.

power being transmitted to the brake
. resistor if the brake transistor
is short circuited.

l Warning: There is a risk of substantial

ALARM/WARNING 28

Brake check failed:

Brake resistor fault: the brake resistor is
not connected/working.

ALARM 29

Drive over temperature:

If the enclosure is IP 20 or IP 21/TYPE 1 (NEMA
1), the cut-out temperature of the heat sink is
203 °F £9 °F (95 °C £5 °C). The temperature
fault cannot be reset until the temperature of
the heat sink is below 158 °F (70 °C).

The fault could be:

- Ambient temperature too high
- Too long motor cable

MG.33.B4.22 - VLT is a registered Danfoss trademark 275



FC 300 Design Guide

— Troubleshooting —

ALARM 30

Motor phase U missing:

Motor phase U between the adjustable frequency
drive and the motor is missing.

Turn off the adjustable frequency drive and
check motor phase U.

ALARM 31

Motor phase V missing:

Motor phase V between the adjustable frequency
drive and the motor is missing.

Turn off the adjustable frequency drive and
check motor phase V.

ALARM 32

Motor phase W missing:

Motor phase W between the adjustable frequency
drive and the motor is missing.

Turn off the adjustable frequency drive and
check motor phase W.

ALARM 33

Inrush fault:

Too many power-ups have occurred within a
short time period. See the chapter General
Specifications for the allowed number of
power-ups within one minute.

WARNING/ALARM 34

Fieldbus communication fault:

The fieldbus on the communication option
card is not working.

WARNING 35

Out of frequency range:

This warning is active if the output frequency has
reached its Warning speed low (par. 4-52) or
Warning speed high (par. 4-53). If the adjustable
frequency drive is in Process control, closed loop
(par. 1-00), the warning is active in the display. If
the adjustable frequency drive is not in this mode, bit
008000 Out of frequency range in extended status
word is active but there is no warning in the display.

ALARM 38
Internal fault:
Contact your Danfoss supplier.

WARNING 47

24 V supply low:

The external 24 V DC backup power supply may be
overloaded, otherwise contact your Danfoss supplier.

WARNING 48
1.8 V supply low:
Contact your Danfoss supplier.

WARNING 49
Speed limit:
Contact your Danfoss supplier.

ALARM 50
AMA calibration failed:
Contact your Danfoss supplier.

ALARM 51

AMA check Unom and Inom:

The setting of motor voltage, motor current,
and motor power is presumably wrong.
Check the settings.

ALARM 52
AMA low Inom:
The motor current is too low. Check the settings.

ALARM 53
AMA motor too big:
The motor is too big for the AMA to be carried out.

ALARM 54
AMA motor too small:
The motor is too small for the AMA to be carried out.

ALARM 55

AMA par. out of range:

The par. values found from the motor are
outside the acceptable range.

ALARM 56
AMA interrupted by user:
The AMA has been interrupted by the user.

ALARM 57

AMA timeout:

Try to start the AMA again a number of times,
until the AMA is carried out. Please note that
repeated runs may heat the motor to a level where
the resistance Rs and Rr is increased. In most
cases, however, this is not critical.

ALARM 58
AMA internal fault:
Contact your Danfoss supplier.
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WARNING 59
Current limit:
Contact your Danfoss supplier.

WARNING 61
Encoder loss:
Contact your Danfoss supplier.

WARNING 62

Output Frequency at Maximum Limit:
The output frequency is higher than the
value set in par. 4-19

ALARM 63

Mechanical Brake Low:

The actual motor current has not exceeded
the "release brake" current within the "Start
delay" time window.

WARNING 64

Voltage Limit:

The load and speed combination demands a motor
voltage higher than the actual DC link voltage.

WARNING/ALARM/TRIP 65

Control Card Over Temperature:

Control card over temperature: The cut-out
temperature of the control card is 176 °F (80 °C).

WARNING 66

Heatsink Temperature Low:

The heat sink temperature is measured as 0° C. This
could indicate that the temperature sensor is defect
and thus the fan speed is increased to the maximum
in case the power part or control card is very hot.

ALARM 67

Option Configuration has Changed:

One or more options has either been added or
removed since the last power-down.

ALARM 68

Safe Stop Activated:

Safe Stop has been activated. To resume
normal operation, apply 24 V DC to terminal
37, then send a reset signal (via Bus, Digital
I/O, or by pressing [RESET]).

ALARM 80

Drive Initialized to Default Value:

Parameter settings are initialized to default setting
after a manual (three-finger) reset.
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