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Introduction

VLT® AutomationDrive FC 301/302

1 Introduction

1.1 Purpose of the Manual

This operating guide provides information for safe instal-
lation and commissioning of the frequency converter.

The operating guide is intended for use by qualified
personnel.

Read and follow the instructions to use the frequency
converter safely and professionally, and pay particular
attention to the safety instructions and general warnings.
Always keep this operating guide available with the
frequency converter.

VLT® is a registered trademark.
1.2 Additional Resources

Other resources are available to understand advanced
frequency converter functions and programming.

®  The VLT® AutomationDrive FC 301/FC 302
Programming Guide provides greater detail on
working with parameters and many application
examples.

. The VLT® AutomationDrive FC 301/FC 302 Design
Guide provides detailed information about
capabilities and functionality to design motor
control systems.

. Instructions for operation with optional
equipment.

Supplementary publications and manuals are available
from Danfoss. See drives.danfoss.com/knowledge-center/
technical-documentation/ for listings.

1.3 Manual and Software Version

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

Edition Remarks Software version

MG33ARxx Replaces MG33AQxx 7.XX, 48.XX

Table 1.1 Manual and Software Version

1.4 Product Overview

1.4.1 Intended Use

The frequency converter is an electronic motor controller
intended for:

. Regulation of motor speed in response to system
feedback or to remote commands from external
controllers. A power drive system consists of the
frequency converter, the motor, and equipment
driven by the motor.

. System and motor status surveillance.

The frequency converter can also be used for motor
overload protection.

Depending on the configuration, the frequency converter
can be used in standalone applications or form part of a
larger appliance or installation.

The frequency converter is allowed for use in residential,
industrial, and commercial environments in accordance
with local laws and standards.

NOTIC

In a residential environment, this product can cause
radio interference, in which case supplementary
mitigation measures can be required.

Foreseeable misuse

Do not use the frequency converter in applications which
are non-compliant with specified operating conditions and
environments. Ensure compliance with the conditions
specified in chapter 8 Specifications.

NOTIC

The output frequency of the frequency converter is
limited to 590 Hz.

A version with the maximum output frequency set to
1000 Hz is available with the EU export declaration.
Contact Danfoss for more information.

4 Danfoss A/S © 08/2016 All rights reserved.
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1.4.2 Exploded Views

130BB493.11
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1 Local control panel (LCP) 11 |Relay 2 (04, 05, 06)

2 Cover 12 [Lifting ring

3 RS485 fieldbus connector 13 | Mounting slot

4 Digital 1/0 and 24 V supply 14 [Grounding clamp (PE)

5 Analog I/0 connector 15 | Cable shield connector

6 Cable shield connector 16 |Brake terminal (-81, +82)

7 USB connector 17 |Load sharing terminal (DC bus) (-88, +89)

8 Fieldbus terminal switch 18 [Motor output terminals 96 (U), 97 (V), 98 (W)
9 Analog switches (A53), (A54) 19 |Mains input terminals 91 (L1), 92 (L2), 93 (L3)
10 |Relay 1 (01, 02, 03) - |-

Illustration 1.1 Exploded View Enclosure Sizes B and C, IP55 and IP66

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 5
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130BB492.11

1 Local control panel (LCP) 10 | Motor output terminals 96 (U), 97 (V), 98 (W)

2 RS485 fieldbus connector (+68, -69) 11 Relay 2 (01, 02, 03)

3 Analog I/0 connector 12 Relay 1 (04, 05, 06)

4 LCP input plug 13 Brake (-81, +82) and load sharing (-88, +89) terminals
5 Analog switches (A53), (A54) 14 | Mains input terminals 91 (L1), 92 (L2), 93 (L3)

6 Cable shield connector 15 | USB connector

7 Ground termination plate 16 |Fieldbus terminal switch

8 Grounding clamp (PE) 17 |Digital I/O and 24 V supply

9 Shielded cable grounding clamp and strain relief 18 |Cover

Illustration 1.2 Exploded View Enclosure Size A, IP20

6 Danfoss A/S © 08/2016 All rights reserved. MG33AR02
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1.4.3 Block Diagram

Illustration 1.3 is a block diagram of the internal
components of the frequency converter.
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Area Title

Functions

1 Mains input

3-phase AC mains supply to the
frequency converter.

The rectifier bridge converts the

2 Rectifier AC input to DC current to supply
inverter power.
Intermediate DC-bus circuit

3 DC bus

handles the DC current.

4 DC reactors

o Filter the intermediate DC
circuit voltage.

e Provide mains transient
protection.

e Reduce RMS current.

e Raise the power factor
reflected back to the line.

e Reduce harmonics on the AC
input.

5 Capacitor bank

e Stores the DC power.

o Provides ride-through
protection for short power
losses.

6 Inverter

The inverter converts the DC into
a controlled PWM AC waveform
for a controlled variable output to
the motor.

7 Output to motor

Regulated 3-phase output power
to the motor.

Area Title Functions

e Input power, internal
processing, output, and motor
current are monitored to
provide efficient operation
and control.

8 Control circuitry e User interface and external

commands are monitored and
performed.

e Status output and control can
be provided.

Illustration 1.3 Frequency Converter Block Diagram

1.4.4 Enclosure Sizes and Power Ratings

For enclosure sizes and power ratings of the frequency
converters, refer to chapter 8.9 Power Ratings, Weight, and
Dimensions.

1.5 Approvals and Certifications

CE® A

Table 1.2 Approvals and Certifications

More approvals and certifications are available. Contact the
local Danfoss partner. Frequency converters of enclosure
size T7 (525-690 V) are UL certified for only 525-600 V.

The frequency converter complies with UL 508C thermal
memory retention requirements. For more information,
refer to the section Motor Thermal Protection in the
product-specific design guide.

For compliance with the European Agreement concerning
International Carriage of Dangerous Goods by Inland
Waterways (ADN), refer to ADN-compliant Installation in the
product-specific design guide.

1.6 Disposal

Do not dispose of equipment containing
electrical components together with
domestic waste.

Collect it separately in accordance with
local and currently valid legislation.

MG33AR02
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2 Safety

2.1 Safety Symbols

The following symbols are used in this guide:

AWARNING

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

ACAUTION

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

NOTIC

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

2.2 Qualified Personnel

Correct and reliable transport, storage, installation,
operation, and maintenance are required for the trouble-
free and safe operation of the frequency converter. Only
qualified personnel are allowed to install and operate this
equipment.

Qualified personnel are defined as trained staff, who are
authorized to install, commission, and maintain equipment,
systems, and circuits in accordance with pertinent laws and
regulations. Also, the qualified personnel must be familiar
with the instructions and safety measures described in this
manual.

2.3 Safety Precautions

AWARNING

HIGH VOLTAGE

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

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

AWARNING

UNINTENDED START

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

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

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

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

AWARNING

DISCHARGE TIME

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

1. Stop the motor.

2. Disconnect AC mains, permanent magnet type
motors, and remote DC-link supplies, including
battery back-ups, UPS, and DC-link connections
to other frequency converters.

3. Wait for the capacitors to discharge fully before
performing any service or repair work. The
discharge time is specified in Table 2.1.

8 Danfoss A/S © 08/2016 All rights reserved.
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Safety Operating Guide
Voltage [V] Minimum waiting time (minutes)
4 7 15

200-240 0.25-3.7 kW - 5.5-37 kW
(0.34-5 hp) (7.5-50 hp)
380-500 0.25-7.5 kW - 11-75 kW
(0.34-10 hp) (15-100 hp)
525-600 0.75-7.5 kW - 11-75 kW
(1-10 hp) (15-100 hp)
525-690 - 1.5-7.5 kW 11-75 kW
(2-10 hp) (15-100 hp)

Table 2.1 Discharge Time

AWARNING

LEAKAGE CURRENT HAZARD

Leakage currents exceed 3.5 mA. Failure to ground the
frequency converter properly can result in death or
serious injury.

. Ensure the correct grounding of the equipment
by a certified electrical installer.

AWARNING

EQUIPMENT HAZARD
Contact with rotating shafts and electrical equipment
can result in death or serious injury.

. Ensure that only trained and qualified personnel
perform installation, start-up, and maintenance.

. Ensure that electrical work conforms to national
and local electrical codes.

. Follow the procedures in this guide.

AWARNING

UNINTENDED MOTOR ROTATION
WINDMILLING

Unintended rotation of permanent magnet motors
creates voltage and can charge the unit, resulting in
death, serious injury, or equipment damage.

o Ensure that permanent magnet motors are
blocked to prevent unintended rotation.

ACAUTION

INTERNAL FAILURE HAZARD

An internal failure in the frequency converter can result
in serious injury when the frequency converter is not
properly closed.

. Ensure that all safety covers are in place and
securely fastened before applying power.

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 9



Mechanical Installation VLT® AutomationDrive FC 301/302

3 Mechanical Installation

3.1 Unpacking 3.1.2 Storage

3.1.1 Items Squ“ed Ensure that the requirements for storage are fulfilled. Refer
to chapter 8.4 Ambient Conditions for further details.

Items supplied vary according to product configuration. X )
PP Y gtop J 3.2 Installation Environments

. Make sure that the items supplied and the NOTIC

information on the nameplate correspond to the

. In environments with airborne liquids, particles, or
order confirmation.

corrosive gases, ensure that the IP/type rating of the

e Check the packaging and the frequency converter equipment matches the installation environment. Failure
visually for damage caused by inappropriate to meet requirements for ambient conditions can reduce
handling during shipment. File any claim for the lifetime of the frequency converter. Ensure that
damage with the carrier. Retain damaged parts requirements for air humidity, temperature, and altitude
for clarification. are met.

VLT ® &%&"&22?&?2&% % Vibration and shock
;\T/C: FC-302PK37TIEI0HT BGXXXXSXXXXAGBKCAXXXDO g Thc‘e frequency converter complies with requireme.nts for
T P/N: 131X3537 S/N: 010122G430 - units mounted on the walls and floors of production
T 0.37kW/ 0.50HP o premises, and in panels bolted to walls or floors.
5 9
7T IN: 3%200-240V 50/60Hz 2.2A ﬁ C€ For detailed ambient conditions specifications, refer to
&~ OUT: 3x0-Vin 0-590Hz 2.4A chapter 8.4 Ambient Conditions.

7 S————
T T 3.3 Mounting
*131X3537010122G430* MADEINDENMARK

1

¢@)us  Listed 76X1 E134261 Ind. Contr. Eq. NOTIC

Improper mounting can result in overheating and

CAUTION:
é See manual for special condition/mains fuse reduced performance.
10\ voir manual de conditions spéclales/fusibles
WARNING: li
A Stored charge, wait 4 min. Coo ing

Charge residuélle, attendez 4 min. .
. Ensure that top and bottom clearance for air

cooling is provided. See lllustration 3.2 for
Type code clearance requirements.

—

2 [Code number

3 | Serial number

4 | Power rating

s Input voltage, frequency, and current (at low/high
voltages)

6 Output voltage, frequency, and current (at low/high

voltages)

7 | Enclosure size and IP rating

8 |Maximum ambient temperature

Certifications

10 |Discharge time (Warning)

Illustration 3.1 Product Nameplate (Example)

NOTIC

Do not remove the nameplate from the frequency
converter (loss of warranty).

10 Danfoss A/S © 08/2016 All rights reserved. MG33AR02
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130BD528.10
130BD504.10
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Illustration 3.3 Proper Mounting with Mounting Plate

b o
f aE- " :
* [ 7
= rl\ Ty
7 ! u
a
Illustration 3.2 Top and Bottom Cooling Clearance ¢ ‘
A v
Enclosure A1-A5 B1-B4 c1,C3 C2,Ca W ‘
a [mm (in)] 100 (3.9) 200 (7.8) 200 (7.8) 225 (8.9) ~—d
e
Table 3.1 Minimum Airflow Clearance Requirements
a
Lifting
. To determine a safe lifting method, check the b
weight of the unit, see chapter 8.9 Power Ratings,
Weight, and Dimensions. lllustration 3.4 Top and Bottom Mounting Holes (See
. Ensure that the lifting device is suitable for the chapter 8.9 Power Ratings, Weight, and Dimensions)
task.
. If necessary, plan for a hoist, crane, or forklift with P o
the appropriate rating to move the unit. @
~N
. For lifting, use hoist rings on the unit, when é
m
provided. f -
Mounting
1. Ensure that the strength of the mounting location _ L :
supports the unit weight. The frequency \/ |
converter allows side-by-side installation. |
2. Locate the unit as near to the motor as possible. a :
Keep the motor cables as short as possible. |
3. Mount the unit vertically to a solid flat surface or v
to the optional backplate to provide cooling |
airflow. ‘
4, Use the slotted mounting holes on the unit for Illustration 3.5 Top and Bottom Mounting Holes (B4, C3, and
wall mount, when provided. c4)

Mounting with mounting plate and railings

NOTIC

A mounting plate is required when mounted on railings.

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 1



Electrical Installation

VLT® AutomationDrive FC 301/302

4 Electrical Installation

4.1 Safety Instructions

See chapter 2 Safety for general safety instructions.

AWARNING

INDUCED VOLTAGE

Induced voltage from output motor cables that run
together can charge equipment capacitors, even with the
equipment turned off and locked out. Failure to run
output motor cables separately or to use shielded cables
could result in death or serious injury.

. Run output motor cables separately, or

. Use shielded cables.

ACAUTION

SHOCK HAZARD

The frequency converter can cause a DC current in the
PE conductor. Failure to follow the recommendation may
lead to the RCD not providing the intended protection.

. When a residual current-operated protective
device (RCD) is used for protection against
electrical shock, only an RCD of Type B is
allowed on the supply side.

Overcurrent protection
. Extra protective equipment, such as short-circuit
protection or motor thermal protection between
frequency converter and motor, is required for
applications with multiple motors.

. Input fusing is required to provide short circuit
and overcurrent protection. If not factory-
supplied, the installer must provide fuses. See
maximum fuse ratings in chapter 8.7 Fuses and
Circuit Breakers.

Wire type and ratings
. All wiring must comply with local and national
regulations regarding cross-section and ambient
temperature requirements.

. Power connection wire recommendation:
Minimum 75 °C (167 °F) rated copper wire.

See chapter 8.1 Electrical Data and chapter 8.5 Cable Specifi-
cations for recommended wire sizes and types.

4.2 EMC-compliant Installation

To obtain an EMC-compliant installation, follow the
instructions provided in chapter 4.3 Grounding,

chapter 4.4 Wiring Schematic, chapter 4.6 Motor Connection,
and chapter 4.8 Control Wiring.

4.3 Grounding

AWARNING

LEAKAGE CURRENT HAZARD

Leakage currents exceed 3.5 mA. Failure to ground the
frequency converter properly could result in death or
serious injury.

. Ensure the correct grounding of the equipment
by a certified electrical installer.

For electrical safety
. Ground the frequency converter in accordance
with applicable standards and directives.

. Use a dedicated ground wire for input power,
motor power, and control wiring.

. Do not ground 1 frequency converter to another
in a daisy-chain fashion (see /llustration 4.1).

. Keep the ground wire connections as short as
possible.

. Follow motor manufacturer wiring requirements.

° Minimum cable cross-section: 10 mm?2 (7 AWG).
Separately terminate 2 ground wires, both
complying with the dimension requirements.

o

P

wn

x o - 3

\ \ @

Lo Ho & o o oo -
— — —e—
FC1 >< FC3

1 ~

PE

=Y iy Sy
&) &) &)
loT o 6B o 0T o
— e — e — e
FC1 FC2 FC3

PE

Illustration 4.1 Grounding Principle

12 Danfoss A/S © 08/2016 All rights reserved.
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Electrical Installation Operating Guide

For EMC-compliant installation
. Establish electrical contact between the cable
shield and the frequency converter enclosure by
using metal cable glands or by using the clamps
provided on the equipment (see chapter 4.6 Motor
Connection).

. Use high-strand wire to reduce burst transient.

. Do not use pigtails.

NOTIC

POTENTIAL EQUALIZATION

Risk of burst transient when the ground potential
between the frequency converter and the control system
is different. Install equalizing cables between the system

components. Recommended cable cross-section: 16 mm?
(6 AWG).

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 13
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VLT® AutomationDrive FC 301/302

4.4 Wiring Schematic

A 44 — a
[a)
30h )96 . 2
-phase (V)97 | I I
Ut 11 woesx | 1 [[l=
inpu A A (PE) 99
T Oy e S
DC bus Switch Mode
Power Supply 4
L (R+) 82 Brake
A resistor
50 (+10V OUT) _
+10VDC S (R-) 81
5201
0/-10VDC- — _ =
Q53 (AIN) H g
+10V DC — MU Z | onzo/4-20 mA relay1 _
0/4-20mA X $202 | OFF=0/-10V DC-
0/-10V DC- [%L 54 (AIN) 3 g +10V DC 240V AC, 2 A
+10V DC —— 1
0/4-20 mA s
o 55 (COM A IN) -
r 7
/ / 12 (+24V OUT)
;A A 240V AC, 2 A
T T
13 (+24V OUT) N
| | | | ‘P5 00 400V AC, 2 A
| | 24V (NPN) -
| \ | \ 18 (D IN) :\X} 0V (PNP)
J \ ’ | | 24V(NPN) =3
i } 9OIN :‘X} OV (PNP) L (COM A OUT) 39 . Analog Output
‘ |- | 0/4-20 mA
AOUT) 42 '
r o | J20(COMDIN) \ hounaze
\ : \ 5 omor :I\X—}MV (NPN)
5801
! | | | —r24v| | OV(PNP) = ON=Terminated
\ \ L] [ ) H Z| OFF=Open
\ \
n | ‘ ol o
‘ f ‘ f - | — 24v(NPN)
| | 29 (D IN/OUT) :"\} OV (PNP
( | ~ 24V
1 1 | |
\ I‘ \ " S
-0
RS-485
\ | \ | \ (N RS485) 69 RS-485
\ | 320N ___ 24V (NPN) Interface - | Chassis
| | 0V (PNP)
\ \ | — (PR5485) 68 —L :Ground
24V (NPN) R
- ;7 33(DIN) :'X} 0V (PNP) (COM R5485) 612 @:PE
J/ :Ground 1
37 (DIN)"
| :Ground 2

Illustration 4.2 Basic Wiring Schematic

A=Analog, D=Digital

1) Terminal 37 (optional) is used for Safe Torque Off (STO). For installation instructions, refer to the VLT® Safe Torque Off
Operating Guide. For FC 301, terminal 37 is only included in enclosure size A1. Relay 2 and terminal 29 have no function in

FC 301.

2) Do not connect cable shield.

Danfoss A/S © 08/2016 All rights reserved.
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%
130BD529.12

feTeX oYX eXNeToTeR X

Lo &Dooooooo

9

10

L1

L2 I

L3

PE

8

1 PLC 7 Motor, 3-phase, and PE (shielded)
2 Frequency converter ] Mains, 3-phase, and reinforced PE (not shielded)
3 Output contactor 9 Control wiring (shielded)
4 Cable clamp 10 Potential equalization minimum 16 mm? (0.025 in?)
5 Cable insulation (stripped) 1 Clearance between control cable, motor cable, and mains cable:
6 Cable gland Minimum 200 mm (7.9 in)

Illustration 4.3 EMC-compliant Electrical Connection

For more information about EMC, see chapter 4.2 EMC-compliant Installation

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 15



Electrical Installation VLT® AutomationDrive FC 301/302

NOTIC Enclosure IP55 IP66
EMC INTERFERENCE A4/AS 2 2

Use shielded cables for motor and control wiring, and B1/B2 22 22
separate cables for input power, motor wiring, and cic 22 22
control wiring. Failure to isolate power, motor, and No screws to tighten for A1/A2/A3/B3/B4/C3/C4.

control cables can result in unintended behavior or
reduced performance. Minimum 200 mm (7.9 in)
clearance between power, motor, and control cables is

Table 4.1 Tightening Torques for Covers [Nm]

4.6 Motor Connection

required.
4.5 Access AWARNING
INDUCED VOLTAGE
e Remove the cover with a screwdriver (see Induced voltage from output motor cables that run
lllustration 4.4) or by loosening attaching screws together can charge equipment capacitors, even with the
(see lllustration 4.5). equipment turned off and locked out. Failure to run

output motor cables separately or use shielded cables
could result in death or serious injury.

130BT248.10

. Run output motor cables separately, or
. Use shielded cables.

. Comply with local and national electrical codes
for cable sizes. For maximum wire sizes, see
chapter 8.1 Electrical Data.

. Follow motor manufacturer wiring requirements.

. Motor wiring knockouts or access panels are
provided at the base of IP21 (NEMA1/12) and
higher units.

. Do not wire a starting or pole-changing device
(for example, Dahlander motor or slip ring
asynchronous motor) between the frequency
converter and the motor.

lllustration 4.4 Access to Wiring for IP20 and IP21 Enclosures

° Procedure

% 1. Strip a section of the outer cable insulation.

i

[aa)

@ 2. Position the stripped wire under the cable clamp

to establish mechanical fixation and electrical
contact between the cable shield and ground.

3. Connect the ground wire to the nearest
grounding terminal in accordance with the
grounding instructions provided
inchapter 4.3 Grounding , see lllustration 4.6.

4, Connect the 3-phase motor wiring to terminals
96 (U), 97 (V), and 98 (W), see lllustration 4.6.

5. Tighten the terminals in accordance with the
information provided in chapter 8.8 Connection
Tightening Torques.

lllustration 4.5 Access to Wiring for IP55 and IP66 Enclosures

Tighten the cover screws using the tightening torques
specified in Table 4.1.

16 Danfoss A/S © 08/2016 All rights reserved. MG33AR02
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4.7 AC Mains Connection

. Size the wiring based on the input current of the
frequency converter. For maximum wire sizes, see
chapter 8.1 Electrical Data.

130BD531.10

. Comply with local and national electrical codes
for cable sizes.

Procedure
1. Connect the 3-phase AC input power wiring to
terminals L1, L2, and L3 (see lllustration 4.7).

2. Depending on the configuration of the
equipment, connect the input power to the
mains input terminals or the input disconnect.

3. Ground the cable in accordance with the
grounding instructions provided in
chapter 4.3 Grounding.

4, When supplied from an isolated mains source (IT
mains or floating delta) or TT/TN-S mains with a
grounded leg (grounded delta), ensure that
parameter 14-50 RFI Filter is set to [0] Off to avoid
damage to the DC link and to reduce ground
capacity currents in accordance with IEC 61800-3.

4.8 Control Wiring

Illustration 4.6 Motor Connection

. Isolate the control wiring from the high-power

Illustration 4.7 shows mains input, motor, and grounding .
components in the frequency converter.

for basic frequency converters. Actual configurations vary
with unit types and optional equipment. . When the frequency converter is connected to a
thermistor, ensure that the thermistor control
wiring is shielded and reinforced/double
insulated. A 24 V DC supply voltage is
recommended. See lllustration 4.8.

130BF948.10

4.8.1 Control Terminal Types

Illustration 4.8 and lllustration 4.9 show the removable
frequency converter connectors. Terminal functions and
default settings are summarized in Table 4.2 and Table 4.3.

/ 1/

130BB921.12

lllustration 4.7 Example of Motor, Mains, and Ground Wiring lllustration 4.8 Control Terminal Locations

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 17
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Terminal description

2 Default
jéooooooooégm
13 18 19 27 29 32 33 20 § Terminal | Parameter setting Description
” 27 Parameter 5-
12 Terminal
27 Digital |[2] Coast
3 J ) For digital input or
Input inverse .
jo o og j oo o0 o0 o0oO0 E output. Default setting
b o168 60 AT 5053 A 29 Parameter 5-|[14] JOG is input
@Q .@@." 13 Terminal ’
29 Digital
Illustration 4.9 Terminal Numbers
Input
20 - - Common for digital
. . inputs and 0 V
. Connector 1 provides 4 programmable digital potential for 24 V
inputs terminals, 2 extra digital terminals supply
programmablg as either input or output, a 37 - STO Safe input.
24 V DC terminal supply voltage, and a common -
. R Analog inputs/outputs
for optional customer supplied 24 V DC voltage. 3 C - I
. . - ommon for analo
FC 302 and FC 301 (optional in A1 enclosure) also out 9
. T . outpu
provide a digital input for STO function. P
42 Parameter |[0] No Programmable analog
. Connector 2 terminals (+)68 and (-)69 for RS485 operation output. 0-20 mA or
serial communication connection. 4-20 mA at a
. Connector 3 provides 2 analog inputs, 1 analog maximum of 500 Q.
output, 10 V DC supply voltage, and commons 50 - +10 V DC 10 V DC analog
for the inputs and output. supply voltage for
. . . otentiometer or
. Connector 4 is a USB port available for use with fh <tor. 15 mA
ermistor. 15 m
the MCT 10 Set-up Software. .
maximum.
Terminal description Parameter
Default group 6-1%
Terminal | Parameter setting Description Analog
Digital inputs/outputs 53 Input T | Reference
12 13 _ 124 V DC 24V DC supply 54 Parameter |Feedback Analog input. For
voltage for digital group 6-2* voltage or current.
inputs and external Analog Switches A53 and A54
transducers. Maximum Input 2 select mA or V.
output current 55 - Common for analog
200 mA (130 mA for - input.
FC 301) for all 24 V
able 4.2 Terminal Description, Digital Inputs/Outputs, Analog
loads Table 4.2 Terminal D ipti Digital | ts/Out Anal
- Inputs/Outputs
Parameter 5-
10 Terminal
rmin Terminal description
18 Digital
Default
18 Input [8] Start . Rk L
Terminal | Parameter setting Description
19 Parameter 5- - —
. Serial communication
11 Terminal
19 Digital 61 - - Integrated RC-filter for
Input [10] Reversing cable shield. ONLY for
) [ rwrw——- Digital inputs. connecting the shield
14 Terminal in the event of EMC
I
roblems.
32 Digital |[0] No P
Input operation
33 Parameter 5-
15 Terminal
33 Digital |[0] No
Input operation
18 Danfoss A/S © 08/2016 All rights reserved. MG33AR02
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Terminal description
Default
Terminal | Parameter setting Description
Parameter -
group 8-3*
FC Port
68 (+) Settings
69 () Parameter - RS485 interface. A
group 8-3* control card switch is
FC Port provided for
Settings termination resistance.
Relays
[0] No Form C relay output.
01, 02, 03 [0] operation For AC or DC voltage
04, 05, 06 [1] [0] No and resistive or
operation inductive loads.

Table 4.3 Terminal Description, Serial Communication

Extra terminal
. 2 form C relay outputs. The location of the
outputs depends on the frequency converter
configuration.

. Terminals on built-in optional equipment. See the
manual provided with the equipment option.

4.8.2 Wiring to Control Terminals

Control terminal connectors can be unplugged from the
frequency converter for ease of installation, as shown in
lllustration 4.10.

NOTIC

Keep control wires as short as possible and separate
from high-power cables to minimize interference.

1. Open the contact by inserting a small screwdriver
into the slot above the contact and push the
screwdriver slightly upwards.

8 6 06 6 0.0 o
Qinx 224 Qats™)

130BD546.11

lllustration 4.10 Connecting Control Wires

2. Insert the bare control wire into the contact.

3. Remove the screwdriver to fasten the control wire
into the contact.

4. Ensure that the contact is firmly established and
not loose. Loose control wiring can be the source
of equipment faults or less than optimal
operation.

See chapter 8.5 Cable Specifications for control terminal
wiring sizes and chapter 6 Application Set-up Examples for
typical control wiring connections.

4.8.3 Enabling Motor Operation
(Terminal 27)

A jumper wire is required between terminal 12 (or 13) and
terminal 27 for the frequency converter to operate when
using factory default programming values.

. Digital input terminal 27 is designed to receive
24 V DC external interlock command.

. When no interlock device is used, wire a jumper
between control terminal 12 (recommended) or
13 to terminal 27. The jumper provides an
internal 24 V signal on terminal 27.

. When the status line at the bottom of the LCP
reads AUTO REMOTE COAST, it indicates that the
unit is ready to operate but is missing an input
signal on terminal 27.

. When factory installed optional equipment is
wired to terminal 27, do not remove that wiring.

4.8.4 Voltage/Current Input Selection
(Switches)

The analog input terminals 53 and 54 allow setting of
input signal to voltage (0-10 V) or current (0/4-20 mA).

Default parameter setting
. Terminal 53: Speed reference signal in open loop
(see parameter 16-61 Terminal 53 Switch Setting).

. Terminal 54: Feedback signal in closed loop (see
parameter 16-63 Terminal 54 Switch Setting).

NOTIC

Disconnect power to the frequency converter before
changing switch positions.

1. Remove the LCP (see lllustration 4.11).

2. Remove any optional equipment covering the
switches.

3. Set switches A53 and A54 to select the signal
type. U selects voltage, | selects current.

MG33AR02
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SN\ OT/C
o
? The frequency converter is not a safety device. It is the
3 responsibility of the system designer to integrate safety
devices according to relevant national crane/lift
regulations.
°
5
(=3
(<))
<<
3
L3 @
o Frequency converter Output
= u \ W relay

02 01
Command circuit
A53 A54 220V AC
U-1 y-

BUSTER,
OFF-ON
@

Mechanical
brake

Freewheeling

shaft
lllustration 4.11 Location of Terminal 53 and 54 Switches
Brake power circuit
To run STO, more wiring for the frequency converter is 380V AC
required. Refer to VLT® Frequency Converters Safe Torque Off lllustration 4.12 Connecting the Mechanical Brake to the
Operating Guide for further information. Frequency Converter

4.8.5 Mechanical Brake Control
4.8.6 RS485 Serial Communication

In hoisting/lowering applications, it is necessary to
control an electro-mechanical brake. Connect RS485 serial communication wiring to terminals
. Control the brake using any relay output or (+)68 and (-)69.
digital output (terminal 27 or 29).
. Use shielded serial communication cable

. Keep the output closed (voltage-free) as long as
the frequency converter is unable to keep the (recommended).
motor at standstill, for example due to the load . See chapter 4.3 Grounding for proper grounding.

being too heavy.

. Select [32] Mechanical brake control in parameter
group 5-4* Relays for applications with an electro-

mechanical brake. e

. The brake is released when the motor current
exceeds the value in parameter 2-20 Release Brake @ e
Current.

130BB489.10

RS485
. The brake is engaged when the output frequency

is less than the frequency set in e ‘
parameter 2-21 Activate Brake Speed [RPM] or
parameter 2-22 Activate Brake Speed [Hz], and only

if the frequency converter carries out a stop
command. Illustration 4.13 Serial Communication Wiring Diagram

If the frequency converter is in alarm mode or in an
overvoltage situation, the mechanical brake immediately
closes.

20 Danfoss A/S © 08/2016 All rights reserved. MG33AR02
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For basic serial communication set-up, select the following:
1. Protocol type in parameter 8-30 Protocol.

2. Frequency converter address in
parameter 8-31 Address.

3. Baud rate in parameter 8-32 Baud Rate.

. 2 communication protocols are internal to the
frequency converter:

- Danfoss FC.

- Modbus RTU.

. Functions can be programmed remotely using
the protocol software and RS485 connection or in
parameter group 8-** Communications and
Options.

. Selecting a specific communication protocol
changes various default parameter settings to
match that protocol’s specifications and makes
more protocol-specific parameters available.

. Option cards for the frequency converter are
available to provide extra communication
protocols. See the option card documentation for
installation and operation instructions.

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 21
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4.9 Installation Check List

Before completing installation of the unit, inspect the entire installation as detailed in Table 4.4. Check and mark the items
when completed.

Inspect for Description %

Auxiliary equipment | e Look for auxiliary equipment, switches, disconnects, or input fuses/circuit breakers, residing on the input
power side of the frequency converter, or output side to the motor. Ensure that they are ready for full-
speed operation.

e Check the function and installation of any sensors used for feedback to the frequency converter.

e Remove any power factor correction caps on the motor.

e Adjust any power factor correction caps on the mains side and ensure that they are dampened.

Cable routing e Ensure that the motor wiring and control wiring are separated, shielded, or in 3 separate metallic conduits
for high frequency interference isolation.

Control wiring e Check for broken or damaged wires and loose connections.
e Check that the control wiring is isolated from power and motor wiring for noise immunity.
o Check the voltage source of the signals, if necessary.

The use of shielded cable or twisted pair is recommended. Ensure that the shield is terminated correctly.

Cooling clearance e Ensure that the top and bottom clearance is adequate to ensure proper airflow for cooling, see
chapter 3.3 Mounting.

Ambient conditions | e Check that requirements for ambient conditions are met.

Fusing and circuit o Check for proper fusing or circuit breakers.

breakers o Check that all fuses are inserted firmly and are in operational condition, and that all circuit breakers are in
the open position.
Grounding o Check for sufficient ground connections and ensure that those connections are tight and free of oxidation.
e Grounding to conduit, or mounting the back panel to a metal surface, is not a suitable grounding.
Input and output e Check for loose connections.

power wiring e Check that the motor and mains cables are in separate conduit or separated shielded cables.

Panel interior e Inspect that the unit interior is free of dirt, metal chips, moisture, and corrosion.

e Check that the unit is mounted on an unpainted metal surface.

Switches e Ensure that all switch and disconnect settings are in the proper positions.

Vibration o Check that the unit is mounted solidly, or that shock mounts are used, as necessary.

e Check for an unusual amount of vibration.

Table 4.4 Installation Check List

ACAUTION

POTENTIAL HAZARD IN THE EVENT OF INTERNAL FAILURE
Risk of personal injury if the frequency converter is not properly closed.

° Before applying power, ensure that all safety covers are in place and securely fastened.
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5 Commissioning

5.1 Safety Instructions

See chapter 2 Safety for general safety instructions.

AWARNING

HIGH VOLTAGE

Frequency converters contain high voltage when
connected to AC mains input power. Failure to perform
installation, start-up, and maintenance by qualified
personnel could result in death or serious injury.

. Installation, start-up, and maintenance must be
performed by qualified personnel only.

Before applying power:
1. Close the cover properly.

2. Check that all cable glands are firmly tightened.

3. Ensure that input power to the unit is off and
locked out. Do not rely on the frequency
converter disconnect switches for input power
isolation.

4, Verify that there is no voltage on input terminals
L1 (91), L2 (92), and L3 (93), phase-to-phase, and
phase-to-ground.

5. Verify that there is no voltage on output
terminals 96 (U), 97 (V), and 98 (W), phase-to-
phase, and phase-to-ground.

6. Confirm continuity of the motor by measuring Q
values on U-V (96-97), V-W (97-98), and W-U
(98-96).

7. Check for proper grounding of the frequency
converter and the motor.

8. Inspect the frequency converter for loose
connections on the terminals.

9. Confirm that the supply voltage matches the
voltage of the frequency converter and the
motor.

5.2 Applying Power

Apply power to the frequency converter using the
following steps:

1. Confirm that the input voltage is balanced within
3%. If not, correct the input voltage imbalance
before proceeding. Repeat this procedure after
the voltage correction.

2. Ensure that any optional equipment wiring
matches the installation application.

3. Ensure that all operator devices are in the OFF
position. Panel doors must be closed and covers
securely fastened.

4. Apply power to the unit. Do not start the
frequency converter now. For units with a
disconnect switch, turn it to the ON position to
apply power to the frequency converter.

5.3 Local Control Panel Operation 5

The local control panel (LCP) is the combined display and
keypad on the front of the unit.

The LCP has several user functions:

. Start, stop, and control speed when in local
control.

. Show operational data, status, warnings, and
cautions.

. Program frequency converter functions.

. Manually reset the frequency converter after a
fault when auto reset is inactive.

An optional numeric LCP (NLCP) is also available. The NLCP
operates in a manner similar to the LCP. See the product
relevant programming guide for details on use of the NLCP.

NOTIC

For commissioning via PC, install the MCT 10 Set-up
Software. The software is available for download (basic
version) or for ordering (advanced version, code number
130B1000). For more information and downloads, see
www.danfoss.com/BusinessAreas/DrivesSolutions/Software
+MCT10/MCT10+Downloads.htm.

NOTIC

During start-up, the LCP shows the message INITIALISING.
When this message is no longer shown, the frequency
converter is ready for operation. Adding or removing
options can extend the duration of start-up.

5.3.1 Graphic Local Control Panel Layout

The graphic local control panel (GLCP) is divided into 4
functional groups (see /lllustration 5.1).

A. Display area.
B. Display menu keys.
C. Navigation keys and indicator lights.

D. Operation keys and reset.

MG33AR02
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Illustration 5.1 GLCP

A. Display area

The display area is activated when the frequency converter
receives power from the mains voltage, a DC bus terminal,
or a 24 V DC external supply.

The information shown on the LCP can be customized for
user applications. Select options in the Quick Menu Q3-13
Display Settings.

Display Parameter Default setting

1 Parameter 0-20 Display |[1617] Speed [RPM]
Line 1.1 Small

2 Parameter 0-21 Display |[1614] Motor Current
Line 1.2 Small

3 Parameter 0-22 Display |[1610] Power [kW]
Line 1.3 Small

4 Parameter 0-23 Display |[1613] Frequency
Line 2 Large

5 Parameter 0-24 Display |[1602] Reference %
Line 3 Large

Table 5.1 Legend to lllustration 5.1, Display Area

B. Display menu keys

Menu keys are used for menu access for parameter set-up,
toggling through status display modes during normal
operation, and viewing fault log data.

Key Function
6 |Status
Quick Menu

Shows operational information.

Allows access to programming parameters
for initial set-up instructions and many
detailed application instructions.

8 |Main Menu Allows access to all programming

parameters.

9 [Alarm Log Shows a list of current warnings, the last

10 alarms, and the maintenance log.

Table 5.2 Legend to lllustration 5.1, Display Menu Keys

C. Navigation keys and indicator lights (LEDs)
Navigation keys are used for programming functions and
moving the display cursor. The navigation keys also
provide speed control in local operation. There are also 3
frequency converter status indicator lights in this area.

Key Function
10 |Back

Reverts to the previous step or list in the
menu structure.

11 |Cancel Cancels the last change or command as long
as the display mode is not changed.
12 |Info Press for a definition of the function being

showed.

13 [Navigation |Press the navigation keys to move between
Keys items in the menu.
14 |OK

Press to access parameter groups or to

enable a selection.

Table 5.3 Legend to lllustration 5.1, Navigation Keys

Function
The ON indicator light activates
when the frequency converter

Indicator |Color
15 [On Green

receives power from the mains
voltage, a DC bus terminal, or a
24 V external supply.

16 |Warn Yellow When warning conditions are met,
the yellow WARN indicator light
comes on and text appears in the
display area identifying the

problem.

17 |Alarm Red A fault condition causes the red
alarm LED to flash and an alarm

text is shown.

Table 5.4 Legend to lllustration 5.1, Indicator Lights (LEDs)
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D. Operation keys and reset
Operation keys are at the bottom of the LCP.

Key Function
18 |Hand On

Starts the frequency converter in local

control.

e An external stop signal by control input
or serial communication overrides the
local hand on.

Stops the motor but does not remove power
to the frequency converter.

20 |Auto On Puts the system in remote operational mode.
e Responds to an external start command
by control terminals or serial communi-

cation.

21 [Reset Resets the frequency converter manually

after a fault has been cleared.

Table 5.5 Legend to lllustration 5.1, Operation Keys and Reset

NOTIC

The display contrast can be adjusted by pressing [Status]
and the [A]/[V] keys.

5.3.2 Parameter Settings

Establishing the correct programming for applications
often requires setting functions in several related
parameters. Details for parameters are provided in
chapter 9.2 Parameter Menu Structure.

Programming data is stored internally in the frequency
converter.

. For back-up, upload data into the LCP memory.

. To download data to another frequency
converter, connect the LCP to that unit and
download the stored settings.

. Restoring factory default settings does not
change data stored in the LCP memory.

5.3.3 Uploading/Downloading Data to/from
the LCP

1. Press [Off] to stop the motor before uploading or
downloading data.

2. Press [Main Menul], select parameter 0-50 LCP Copy
and press [OK].

3. Select [1] All to LCP to upload data to the LCP or
select [2] All from LCP to download data from the
LCP.

4. Press [OK]. A progress bar shows the uploading or
downloading progress.

5. Press [Hand On] or [Auto On] to return to normal
operation.

5.3.4 Changing Parameter Settings

Access and change parameter settings from the Quick
Menu or from the Main Menu. The Quick Menu only gives
access to a limited number of parameters.

1. Press [Quick Menu] or [Main Menu] on the LCP.

2. Press [4] [Y] to browse through the parameter
groups, press [OK] to select a parameter group.

3. Press [4] [Y] to browse through the parameters,
press [OK] to select a parameter.

4. Press [4] [Y] to change the value of a parameter
setting.

5. Press [«] [*] to shift digit when a decimal
parameter is in the editing state.

6. Press [OK] to accept the change.

7. Press either [Back] twice to enter Status, or press
[Main Menu] once to enter the Main Menu.

View changes
Quick Menu Q5 - Changes Made lists all parameters
changed from default settings.

. The list only shows parameters, which are
changed in the current edit set-up.

. Parameters, which were reset to default values,
are not listed.

. The message Empty indicates that no parameters
are changed.

5.3.5 Restoring Default Settings

NOTIC

Risk of losing programming, motor data, localization, and
monitoring records by restoration of default settings. To
provide a back-up, upload data to the LCP before initiali-
zation.

Restoring the default parameter settings is done by initiali-
zation of the frequency converter. Initialization is carried
out through parameter 14-22 Operation Mode
(recommended) or manually.

. Initialization using parameter 14-22 Operation
Mode does not reset frequency converter settings
such as hours run, serial communication
selections, personal menu settings, fault log,
alarm log, and other monitoring functions.

. Manual initialization erases all motor,
programming, localization, and monitoring data
and restores factory default settings.

MG33AR02

Danfoss A/S © 08/2016 All rights reserved. 25




Dt

Commissioning

VLT® AutomationDrive FC 301/302

Recommended initialization procedure via
parameter 14-22 Operation Mode

1. Press [Main Menu] twice to access parameters.

2. Scroll to parameter 14-22 Operation Mode and
press [OK].

3. Scroll to [2] Initialisation and press [OK].

4. Remove power to the unit and wait for the
display to turn off.

5. Apply power to the unit.

Default parameter settings are restored during start-up.

5.4.2 Commissioning via [Main Menu]

Recommended parameter settings are intended for start-
up and check-out purposes. Application settings may vary.

Enter data with power ON, but before operating the
frequency converter.

1. Press [Main Menu] on the LCP.

2. Press the navigation keys to scroll to parameter
group 0-** Operation/Display and press [OK].

The start-up may take slightly longer than normal. ~ °
1107 RPM 384 A 1(1)| 8
o
6.  Alarm 80, Drive initialized to default value is shown. 3
7. Press [Reset] to return to operating mode. T T T T T T T T T T ST ST N
L 10 - »x Operation/Display "o
Manual initialization procedure L T ___ 4
1. Remove power to the unit and wait for the 1-#x Load/Motor
display to turn off. 2 - xx Brakes
2. Press and hold [Stétus], [Mfaun Menu], and [OK] .at 3 - xx Reference / Ramps
the same time while applying power to the unit -
(approximately 5 s or until audible click and fan —
starts). lllustration 5.2 Main Menu
Factory default parameter settings are restored during
start-up. The start-up may take slightly longer than usual.
Manual initialization does not reset the following 3. Press the nawg.atlon.keys to scroll to parameter
. .. group 0-0* Basic Settings and press [OK].
frequency converter information:
. Parameter 15-00 Operating hours. 0.0% 0.00A 10) S
0| &
. Parameter 15-03 Power Up's. |00x BasicSettings | &
OxBasic Settings - _ 8
. Parameter 15-04 Over Temp's. 0-1% Set-up Operations
0-2% LCP Display
. Parameter 15-05 Over Volt's. 0-3% LCP Custom Readout
5.4 Basic Programming
5.4.1 Commissioning with SmartStart lllustration 5.3 Operation/Display
The SmartStart wizard enables fast configuration of basic
motor and application parameters. 4. Press the navigation keys to scroll to
. SmartStart starts automatically at first power-up parameter 0-03 Regional Settings and press [OK].
or after initialization of the frequency converter.
) o
. . 0.0% 0.00A M| =
o FoIIow. the on-screen instructions to complete the cov)| &
commissioning of the frequency converter. 08 T e S e &
Always reactivate SmartStart by selecting Quick i
Menu Q4 - SmartStart.
. For commissioning without use of the SmartStart
wizard, refer to chapter 5.4.2 Commissioning via [Olllntemational
[Main Menu] or the programming guide.
NOTIC lllustration 5.4 Basic Settings
Motor data is required for the SmartStart set-up. The
required data is normally available on the motor 5. Press the navigation keys to select [0] Interna-
nameplate. tional or [1] North America as appropriate and
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press [OK]. (This changes the default settings for
several basic parameters).

6. Press [Main Menu] on the LCP.

7. Press the navigation keys to scroll to
parameter 0-01 Language.

8. Select the language and press [OK].

9. If a jJumper wire is in place between control
terminals 12 and 27, leave
parameter 5-12 Terminal 27 Digital Input at factory
default. Otherwise, select [0] No Operation in
parameter 5-12 Terminal 27 Digital Input.

10.  Make the application-specific settings in the
following parameters:

10a  Parameter 3-02 Minimum Reference.
10b  Parameter 3-03 Maximum Reference.
10c  Parameter 3-41 Ramp 1 Ramp Up Time.

10d  Parameter 3-42 Ramp 1 Ramp Down
Time.

10e  Parameter 3-13 Reference Site. Linked to
Hand/Auto Local Remote.

5.4.3 Asynchronous Motor Set-up

Enter the following motor data. Find the information on
the motor nameplate.

1. Parameter 1-20 Motor Power [kW] or
parameter 1-21 Motor Power [HP].

2 Parameter 1-22 Motor Voltage.

3 Parameter 1-23 Motor Frequency.

4, Parameter 1-24 Motor Current.

5 Parameter 1-25 Motor Nominal Speed.

When running in flux control principle, or for optimum
performance in VVC* mode, extra motor data is required to
set up the following parameters. Find the data in the
motor datasheet (this data is typically not available on the
motor nameplate). Run a complete automatic motor
adaptation (AMA) using parameter 1-29 Automatic Motor
Adaptation (AMA) [1] Enable Complete AMA or enter the
parameters manually. Parameter 1-36 Iron Loss Resistance
(Rfe) is always entered manually.

1. Parameter 1-30 Stator Resistance (Rs).
Parameter 1-31 Rotor Resistance (Rr).
Parameter 1-33 Stator Leakage Reactance (X1).

2
3
4, Parameter 1-34 Rotor Leakage Reactance (X2).
5 Parameter 1-35 Main Reactance (Xh).

6

Parameter 1-36 Iron Loss Resistance (Rfe).

Application-specific adjustment when running VVC*
VVC* is the most robust control mode. In most situations,
it provides optimum performance without further
adjustments. Run a complete AMA for best performance.

Application-specific adjustment when running flux

Flux control principle is the preferred control principle for
optimum shaft performance in dynamic applications.
Perform an AMA since this control mode requires precise
motor data. Depending on the application, further
adjustments may be required.

See Table 5.6 for application-related recommendations.

Application

Settings

Low-inertia applications

Keep calculated values.

High-inertia applications

Parameter 1-66 Min. Current at Low
Speed.

Increase current to a value between
default and maximum depending on
the application.

Set ramp times matching the
application. Too fast ramp up causes
an overcurrent or overtorque. Too
fast ramp down causes an
overvoltage trip.

High load at low speed

Parameter 1-66 Min. Current at Low
Speed.

Increase current to a value between
default and maximum depending on
the application.

No-load application

Adjust parameter 1-18 Min. Current at
No Load to achieve smoother motor

operation by reducing torque ripple

and vibration.

Flux sensorless control
principle only

Adjust parameter 1-53 Model Shift
Frequency.

Example 1: If the motor oscillates at
5 Hz, and dynamics performance is
required at 15 Hz, set

parameter 1-53 Model Shift Frequency
to 10 Hz.

Example 2: If the application
involves dynamic load changes at
low speed, reduce

parameter 1-53 Model Shift Frequency.
Observe the motor behavior to
make sure that the model shift
frequency is not reduced too much.
Symptoms of inappropriate model
shift frequency are motor oscillations

or frequency converter tripping.

Table 5.6 Recommendations for Flux Applications

MG33AR02 Danfoss A/S © 08/2016 All rights reserved.
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5.4.4 PM Motor Set-up

NOTIC

Valid for FC 302 only.
This section describes how to set up a PM motor.

Initial programming steps
To activate PM motor operation, select [1] PM, non-salient
SPM in parameter 1-10 Motor Construction.

Programming motor data

After selecting a PM motor, the PM motor-related
parameters in parameter groups 1-2* Motor Data, 1-3* Adv.
Motor Data, and 1-4* Adv. Motor Data Il are active.

The necessary data is on the motor nameplate and on the
motor datasheet.

Program the following parameters in the order listed:
1. Parameter 1-24 Motor Current.

2 Parameter 1-25 Motor Nominal Speed.
3. Parameter 1-26 Motor Cont. Rated Torque.
4 Parameter 1-39 Motor Poles.

Run a complete AMA using parameter 1-29 Automatic
Motor Adaptation (AMA) [1] Enable Complete AMA.

If a complete AMA is not performed, configure the
following parameters manually:
1. Parameter 1-30 Stator Resistance (Rs)
Enter the line-to-common stator winding
resistance (Rs). If only line-line data is available,
divide the line-line value by 2 to get the line-
common value.

2. Parameter 1-37 d-axis Inductance (Ld)
Enter the line-to-common direct axis inductance
of the PM motor.
If only line-line data is available, divide the line-
line value by 2 to get the line-common value.

3. Parameter 1-40 Back EMF at 1000 RPM.
Enter the line-to-line back EMF of the PM Motor
at 1000 RPM (RMS value). Back EMF is the voltage
generated by a PM motor when no frequency
converter is connected and the shaft is turned
externally. It is normally specified for nominal
motor speed or for 1000 RPM measured between
2 lines. If the value is not available for a motor
speed of 1000 RPM, calculate the correct value as
follows:
If back EMF is, for example, 320 V at 1800 RPM, it
can be calculated at 1000 RPM as follows:
Back EMF = (Voltage/RPM)x1000 =
(320/1800)x1000 = 178.

Test motor operation
1. Start the motor at low speed (100-200 RPM). If
the motor does not turn, check the installation,
general programming, and motor data.

2. Check if the start function in parameter 1-70 PM
Start Mode fits the application requirements.

Rotor detection

This function is the recommended selection for
applications where the motor starts from standstill, for
example pumps or conveyors. On some motors, a sound is
heard when the frequency converter performs the rotor
detection. This does not harm the motor.

Parking

This function is the recommended selection for
applications where the motor is rotating at slow speed, for
example windmilling in fan applications.

Parameter 2-06 Parking Current and parameter 2-07 Parking
Time can be adjusted. Increase the factory setting of these
parameters for applications with high inertia.

Application-specific adjustment when running VVC*
VVC* is the most robust control mode. In most situations,
it provides optimum performance without further
adjustments. Run a complete AMA for best performance.

Start the motor at nominal speed. If the application does
not run well, check the VVC* PM settings. Table 5.7
contains recommendations for various applications.

Application Settings

Low-inertia applications Increase parameter 1-17 Voltage filter

ILoad/IMotor<5 time const. by factor 5-10.

Reduce parameter 1-14 Damping
Gain.

Reduce parameter 1-66 Min. Current

at Low Speed (<100%).

Low-inertia applications Keep the default values.

50>IL0ad/IMotor>5

High-inertia applications Increase parameter 1-14 Damping

ILoad/Imotor>50 Gain, parameter 1-15 Low Speed Filter
Time Const., and parameter 1-16 High

Speed Filter Time Const.

High load at low speed
<30% (rated speed)

Increase parameter 1-17 Voltage filter
time const.

Increase parameter 1-66 Min. Current
at Low Speed to adjust the starting
torque. 100% current provides
nominal torque as starting torque.
This parameter is independent of
parameter 30-20 High Starting Torque
Time [s] and parameter 30-21 High
Starting Torque Current [%]). Working
at a current level higher than 100%
for a prolonged time can cause the
motor to overheat.

Table 5.7 Recommendations for Various Applications
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If the motor starts oscillating at a certain speed, increase
parameter 1-14 Damping Gain. Increase the value in small
steps. Depending on the motor, this parameter can be set
to 10-100% higher than the default value.

Application-specific adjustment when running flux

Flux control principle is the preferred control principle for
optimum shaft performance in dynamic applications.
Perform an AMA because this control mode requires
precise motor data. Depending on the application, further
adjustments may be required.

See chapter 5.4.3 Asynchronous Motor Set-up for application-
specific recommendations.

5.4.5 SynRM Motor Set-up with VVC*

This section describes how to set up a SynRM motor with
VVCH

NOTIC

The SmartStart wizard covers the basic configuration of
SynRM motors.

Initial programming steps
To activate SynRM motor operation, select [5] Sync.
Reluctance in parameter 1-10 Motor Construction.

Programming motor data

After performing the initial programming steps, the SynRM
motor-related parameters in parameter groups 1-2* Motor
Data, 1-3* Adv. Motor Data, and 1-4* Adv. Motor Data Il are
active.

Use the motor nameplate data and the motor datasheet to
program the following parameters in the order listed:
1. Parameter 1-23 Motor Frequency.

2. Parameter 1-24 Motor Current.
3. Parameter 1-25 Motor Nominal Speed.
4, Parameter 1-26 Motor Cont. Rated Torque.

Run a complete AMA using parameter 1-29 Automatic
Motor Adaptation (AMA) [1] Enable Complete AMA or enter
the following parameters manually:

1. Parameter 1-30 Stator Resistance (Rs).

2 Parameter 1-37 d-axis Inductance (Ld).
3 Parameter 1-44 d-axis Inductance Sat. (LdSat).
4. Parameter 1-45 g-axis Inductance Sat. (LqSat).
5 Parameter 1-48 Inductance Sat. Point.

Application-specific adjustments

Start the motor at nominal speed. If the application does
not run well, check the VVC* SynRM settings. Table 5.8
provides application-specific recommendations:

Application Settings

Low-inertia applications Increase parameter 1-17 Voltage filter

ILoad/IMotor<5 time const. by factor 5-10.

Reduce parameter 1-14 Damping
Gain.

Reduce parameter 1-66 Min. Current

at Low Speed (<100%).

Low-inertia applications
50>IL0ad/IMotor>5

Keep the default values.

High-inertia applications

ILoad/IMotor>50

Increase parameter 1-14 Damping
Gain, parameter 1-15 Low Speed Filter
Time Const., and parameter 1-16 High
Speed Filter Time Const.

High-load at low speed
<30% (rated speed)

Increase parameter 1-17 Voltage filter
time const.

Increase parameter 1-66 Min. Current
at Low Speed to adjust the starting
torque. 100% current provides
nominal torque as starting torque.
This parameter is independent of
parameter 30-20 High Starting Torque
Time [s] and parameter 30-21 High
Starting Torque Current [%]). Working
at a current level higher than 100%
for a prolonged time can cause the
motor to overheat.

Dynamic applications Increase parameter 14-41 AEO
Minimum Magnetisation for highly
dynamic applications. Adjusting
parameter 14-41 AEO Minimum
Magnetisation ensures a good
balance between energy efficiency
and dynamics. Adjust

parameter 14-42 Minimum AEO
Frequency to specify the minimum
frequency at which the frequency
converter should use minimum

magnetization.

Motor sizes less than 18
kW (24 hp)

Avoid short ramp-down times.

Table 5.8 Recommendations for Various Applications

If the motor starts oscillating at a certain speed, increase
parameter 1-14 Damping Gain. Increase the damping gain
value in small steps. Depending on the motor, this
parameter can be set to 10-100% higher than the default
value.
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5.4.6 Automatic Motor Adaptation (AMA)

AMA is a procedure which optimizes compatibility
between the frequency converter and the motor.

. The frequency converter builds a mathematical
model of the motor for regulating output motor
current. The procedure also tests the input phase
balance of electrical power. It compares the
motor characteristics with the entered nameplate
data.

. The motor shaft does not turn and no harm is
done to the motor while running the AMA.

. Some motors may be unable to run the complete
version of the test. In that case, select [2] Enable
reduced AMA.

. If an output filter is connected to the motor,
select [2] Enable reduced AMA.

. If warnings or alarms occur, see chapter 7.4 List of
Warnings and Alarms.

. Run this procedure on a cold motor for best

results.
To run AMA

1. Press [Main Menu] to access parameters.

2. Scroll to parameter group 1-** Load and Motor and
press [OK].

3. Scroll to parameter group 1-2* Motor Data and
press [OK].

4, Scroll to parameter 1-29 Automatic Motor

Adaptation (AMA) and press [OK].
5. Select [1] Enable complete AMA and press [OK].
6. Follow the on-screen instructions.

7. The test runs automatically and indicates when it
is complete.

8. The advanced motor data is entered in parameter
group 1-3* Adv. Motor Data.

5.5 Checking Motor Rotation

Before running the frequency converter, check the motor
rotation.

1. Press [Hand On].

2. Press [4] for positive speed reference.

3. Check that the speed shown is positive.

4. Verify that the wiring between the frequency
converter and the motor is correct.

5. Verify that the motor running direction matches

the setting in parameter 1-06 Clockwise Direction.

5a  When parameter 1-06 Clockwise Direction
is set to [0] Normal (default clockwise):

a. Verify that the motor turns
clockwise.

b. Verify that the LCP direction
arrow is clockwise.

5b  When parameter 1-06 Clockwise Direction
is set to [1] Inverse (counterclockwise):

a. Verify that the motor turns
counterclockwise.

b. Verify that the LCP direction

arrow is counterclockwise.

5.6 Checking Encoder Rotation

5.6.1 Encoder Rotation
If encoder feedback is used, perform the following steps:

1. Select [0] Open Loop in parameter 1-00 Configu-
ration Mode.

2. Select [1] 24 V encoder in parameter 7-00 Speed
PID Feedback Source.

3. Press [Hand On].

4, Press [>] for positive speed reference
(parameter 1-06 Clockwise Direction at [0] Normal).

5. In parameter 16-57 Feedback [RPM], check that the
feedback is positive.

For more information on the encoder option, refer to the
option manual.

NOTIC

NEGATIVE FEEDBACK

If the feedback is negative, the encoder connection is
wrong. Use either parameter 5-71 Term 32/33 Encoder
Direction or parameter 17-60 Feedback Direction to
inverse the direction, or reverse the encoder cables.
Parameter 17-60 Feedback Direction is only available with
the VLT® Encoder Input MCB 102 option.

NOTIC

If the application uses an encoder with a PM motor, refer
to chapter 6.1.9 PM Motor with an Absolute Encoder.
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5.7 Local-control Test

1. Press [Hand On] to provide a local start command
to the frequency converter.

2. Accelerate the frequency converter by pressing
[A] to full speed. Moving the cursor left of the
decimal point provides quicker input changes.

3. Note any acceleration problems.
4. Press [Off]. Note any deceleration problems.

If acceleration or deceleration problems occur, see

chapter 7.5 Troubleshooting. See chapter 7.4 List of Warnings 5
and Alarms for resetting the frequency converter after a

trip.

5.8 System Start-up

The procedure in this section requires wiring and
application programming to be completed. The following
procedure is recommended after application set-up is
completed.

1. Press [Auto On].
2. Apply an external run command.

3. Adjust the speed reference throughout the speed

range.

4, Remove the external run command.

5. Check the sound and vibration levels of the
motor to ensure that the system is working as
intended.

If warnings or alarms occur, see or chapter 7.4 List of
Warnings and Alarms.
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6 Application Set-up Examples

The examples in this section are intended as a quick reference for common applications.

Parameter settings are the regional default values unless otherwise indicated (selected in parameter 0-03 Regional

Settings).

Parameters associated with the terminals and their settings are shown next to the drawings.

Required switch settings for analog terminals A53 or A54 are also shown.

NOTIC.

When using the optional STO feature, a jumper wire may be required between terminal 12 (or 13) and terminal 37 for
the frequency converter to operate with factory default programming values.

6.1 Application Examples
6.1.1 AMA
Parameters
= Function Setting
§ Parameter 1-29 A | 1] Enable
g utomatic Motor | complete
~ | Adaptation AMA
(AMA)
Parameter 5-12 T | 2] Coast
erminal 27 inverse
Digital Input
Notes/comments:

Set parameter group 1-2* Motor

Data according to

the motor.

D IN 37 is an option.

Parameters
= Function Setting
§ Parameter 1-29 A | [1] Enable
g utomatic Motor | complete
| Adaptation AMA
(AMA)
Parameter 5-12 T | [0] No
erminal 27 operation
Digital Input
Notes/comments:

Set parameter group 1-2* Motor
Data according to the motor.
D IN 37 is an option.

Table 6.1 AMA with T27 Connected

Table 6.2 AMA without T27 Connected
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6.1.2 Speed Parameters
) Function Setting
Parameters % Parameter 6-10 T |0.07 V*
=] Function Setting g erminal 53 Low
§ Parameter 6-10 T |0.07 V* | voltage
§ erminal 53 Low Parameter 6-11 T |10 V*
= Voltage erminal 53 High

Voltage
Parameter 6-14 T |0 Hz
erminal 53 Low

Ref./Feedb. Value
Parameter 6-15 T | 1500 Hz
erminal 53 High

Ref./Feedb. Value
* = Default value

Parameter 6-11 T [10 V*
erminal 53 High

Voltage
Parameter 6-14 T |0 Hz
erminal 53 Low

Ref./Feedb. Value
Parameter 6-15 T |50 Hz
erminal 53 High

+ Ref./Feedb. Value
* = Default value

Notes/comments:

D IN 37 is an option.

Notes/comments:

) D IN 37 is an option.
-10-+10V

Table 6.5 Speed Reference (Using a Manual Potentiometer)

Table 6.3 Analog Speed Reference (Voltage)

Parameters
Function Setting
Parameters Parameter 5-10 T | [8] Start*

o Function Setting i

< . AT erminal 18

% ara.meter - m Digital Input

2 erminal 53 Low Parameter 5-12 T |[19] Freeze
Current erminal 27 Reference
Parameter 6-13 T | 20 mA* Digital Input
erminal 53 High Parameter 5-13 T |[21] Speed Up
Current erminal 29
Parameter 6-14 T |0 Hz Digital Input
erminal 53 Low Parameter 5-14 T | [22] Speed
Ref./Feedb. Value erminal 32 Down
Parameter 6-15 T | 50 Hz Digital Input
erminal 53 High * = Default value
Ref./Feedb. Value Notes/comments:
* —

= Default value D IN 37 is an option.
Notes/comments:
4-20mA D IN 37 is an option.

130BB804.11

Table 6.4 Analog Speed Reference (Current)
Table 6.6 Speed Up/Speed Down
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Speed — o Parameters
Reference ~  [——-—- i i /—E\ § Function Setting
! ! i - : ! R § Parameter 5-10 T | [9] Latched
Ll i - erminal 18 Start
Start (18) e L L |Digital Input
Freezeref(27) [ 1 11 : o Parameter 5-12 T |[6] Stop
Speed up (29) i i erminal 27 Inverse
Digital Input
Speed down (32) "‘ f J d
* = Default value
lllustration 6.1 Speed Up/Speed Down Notes/comments:
If parameter 5-12 Terminal 27
Digital Input is set to [0] No
6.1.3 Start/Stop operation, a jumper wire to
T terminal 27 is not needed.
D IN 37 is an option.
Parameters
T o Function Setting
FEYIY = % Parameter 5-10 T |[8] Start
424V 13 § erminal 18 E
DIN 18— — " |Digital Input §
DIN 19 Parameter 5-12 T | [0] No §
com 20 erminal 27 operation -
DIN 27 Digital Input
DIN 29 Parameter 5-19 T |[1] Safe Stop
DIN 32 erminal 37 Safe | Alarm
DIN 33 Stop
DIN 37 —F * — Default value Table 6.8 Pulse Start/Stop
Notes/comments:
+10 50 o
AIN 53 If parameter 5-12 Terminal 27 Speed g
AIN 54 Digital Input is set to [0] No %
COM 55 operation, a jumper wire to @
AOUT 4 terminal 27 is not needed.
COM 39 D IN 37 is an option.
/\ \
Latched Start (18)
Table 6.7 Start/Stop Command with Safe Torque Off Option Stop Inverse (27)
o~
Speed "
§ Illustration 6.3 Latched Start/Stop Inverse
3
Start/Stop (18)
Illustration 6.2 Start/Stop Command with Safe Torque Off
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AIN 54
CcoM 55
A OUT 42

130BB934.11

6.1.4 External Alarm Reset

Parameters
= I Function Setting

24V 12 Parameter 5-10 Ter |[8] Start
124V 13 minal 18 Digital
DIN 18 » |/Input
DIN 19 » Parameter 5-11 Ter |[10]
com 20 minal 19 Digital Reversing
DIN 27 Input
DIN 29
DIN 3 > Parameter 5-12 Ter |[0] No
DIN 33 > minal 27 Digital operation

Input

Parameter 5-14 Ter |[16] Preset
+10V 50 minal 32 Digital ref bit 0
AIN 53 Input

Parameter 5-15 Ter |[17] Preset
minal 33 Digital ref bit 1
Input

Parameter 3-10 Pre
set Reference
Preset reference 0 |25%
Preset reference 1 |50%
Preset reference 2 |75%
Preset reference 3 |100%

* = Default value

Notes/comments:
D IN 37 is an option.

Table 6.9 Start/Stop with Reversing and 4 Preset Speeds

Parameters

FC

130BB928.11

Function Setting

Parameter 5-11 T |[1] Reset
erminal 19

Digital Input

* = Default value

Notes/comments:
D IN 37 is an option.

Table 6.10 External Alarm Reset
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6.1.5 RS485

6.1.6 Motor Thermistor

Parameters

RS-485

130BB685.10

Function Setting

Parameter 8-30 P
rotocol FC*

Parameter 8-31 A | 1*
ddress

Parameter 8-32 B | 9600*
aud Rate

* = Default value

Notes/comments:

Select protocol, address, and
baud rate in the above-
mentioned parameters.

D IN 37 is an option.

Table 6.11 RS485 Network Connection

ACAUTION

THERMISTOR INSULATION

Risk of personal injury or equipment damage.

Use only thermistors with reinforced or double
insulation to meet PELV insulation

requirements.

Parameters

VLT

130BB686.12

Function

Setting

Parameter 1-90
Motor Thermal
Protection

[2] Thermistor
trip

Parameter 1-93 T
hermistor Source

[1] Analog
input 53

* = Default Value

Notes/comments:

If only a warning is required,

set parameter 1-90 Motor

Thermal Protection to [1]

Thermistor warning.

D IN 37 is an option.

Table 6.12 Motor Thermistor

6.1.7 SLC

Parameters
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o|  Function Setting 6.1.8 Mechanical Brake Control

% Parameter 4-30 M |[1] Warning

g otor Feedback Loss Parameters

| Function
Parameter 4-31 M | 100 RPM e Function Setting
otor Feedback g Parameter 5-40 F | [32] Mech.
Speed Error g unction Relay brake ctrl.
Parameter 4-32 M (5 s Parameter 5-10 T | [8] Start*
otor Feedback Loss erminal 18
Timeout Digital Input
Parameter 7-00 Sp |[2] MCB 102 Parameter 5-11 T |[11] Start
eed PID Feedback erminal 19 reversing
Source Digital Input
Parameter 17-11 R [ 1024* Parameter 1-71 S |0.2
esolution (PPR) tart Delay
Parameter 13-00 S |[1] On Parameter 1-72 S | [5] WWC*/
L Controller Mode tart Function FLUX
Parameter 13-01 S |[19] Warning Clockwise
tart Event Parameter 1-76 S |[lmn
Parameter 13-02 S |[44] Reset key tart Current
top Event Parameter 2-20 R | Application
Parameter 13-10 C | [21] Warning elease Brake dependent
omparator no. Current
Operand Parameter 2-21 A | Half of
Parameter 13-11 C |[1] =* ctivate Brake nominal slip
omparator Speed [RPM] of the motor
Operator *=Default Value

Parameter 13-12 C (90
omparator Value -
Parameter 13-51 S |[22]

L Controller Event | Comparator
0 Table 6.14 Mechanical Brake Control
Parameter 13-52 S |[32] Set

Notes/comments:

L Controller Action |digital out A °
low 3
1-76 @
Parameter 5-40 Fu |[80] SL — Current §
nction Relay digital output P !
...... Speed | 1 [ )
A t— >
_: B : =_ Time

*=Default Value

Table 6.13 Using SLC to Set a Relay Start (18) [ 1

N
b

Start :
Notes/comments: reversing (19) i !
Exceeding the limit in the feedback monitor issues warning ! |
90, Feedback monitor. The SLC monitors warning 90, Relay output |
Feedback monitor, and if the warning becomes true, relay 1 coben | L | L
is triggered.

External equipment indicates if service is required. If the
feedback error goes below the limit again within 5 s, the
frequency converter continues, and the warning
disappears. But relay 1 is still triggered until [Reset] is
pressed on the LCP.

Illustration 6.4 Mechanical Brake Control
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6.1.9 PM Motor with an Absolute Encoder

NOTIC

Do not use PM motors with incremental encoders.

The automatic rotor detection function is not compatible
with all PM motors. When using a PM motor, adjust the
motor angle manually. To make the adjustment process
easier, show the motor angle (parameter 16-20 Motor Angle)
on the LCP.

NOTIC

The rotor must be free to move during this adjustment
process.

Adjusting the motor angle manually
1. Get the motor angle without magnetization:

la  Set parameter 1-07 Motor Angle Offset
Adjust to [0] Manual.

1b  Set parameter 1-41 Motor Angle Offset to
0.

1c Note the motor angle value in
parameter 16-20 Motor Angle.

2. Get the motor angle with magnetization:

2a Set parameter 1-72 Start Function to [0]
DC hold/delay time.

2b  Set parameter 1-71 Start Delay to 15 s.

2c Set parameter 2-00 DC Hold Current to
100%

2d Press [Hand On] on the LCP with the
speed reference equal to 0 and with the
DC hold applied.

2e  Note the motor angle in
parameter 16-20 Motor Angle.

3. Calculate the motor angle offset and use it in
parameter 1-41 Motor Angle Offset:

3a Calculate the motor angle offset using
the formula:
Motor angle offset = angle without
magnetization - angle with magneti-
zation.

3b Enter the calculated value in
parameter 1-41 Motor Angle Offset.

3c  Restore the application-specific values
for the start function and the DC hold.

The encoder is now aligned with the rotor angle.
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7 Maintenance, Diagnostics, and Troubleshooting

This chapter includes:
. Maintenance and service guidelines.

. Status messages.
. Warnings and alarms.

. Basic troubleshooting.

7.1 Maintenance and Service

Under normal operating conditions and load profiles, the
frequency converter is maintenance-free throughout its
designed lifetime. To prevent breakdown, danger, and
damage, examine the frequency converter at regular
intervals depending on the operating conditions. Replace
worn or damaged parts with original spare parts or
standard parts. For service and support, contact the local
Danfoss supplier.

AWARNING

UNINTENDED START

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

To prevent unintended motor start:
o Press [Off/Reset] on the LCP before
programming parameters.

. Disconnect the frequency converter from the
mains.

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

7.2 Status Messages

When the frequency converter is in Status mode, status
messages are generated automatically and appear in the
bottom line of the display (see lllustration 7.1).

S — | A
799RPM 7.83A 36akw | 8
0.000 2

53.2%

Auto | | Remote Ramping
Hand [ Local Stop

Off Running
Jogging

Stand by

\
1 2 3

_

Operating mode (see Table 7.1)

N

Reference site (see Table 7.2)

3 | Operation status (see Table 7.3)

Illustration 7.1 Status Display

Table 7.1 to Table 7.3 describe the status messages shown.

off The frequency converter does not react to any
control signal until [Auto On] or [Hand On] is
pressed.

Auto On The frequency converter is controlled from the
control terminals and/or the serial communi-

cation.

Hand On Control the frequency converter via the
navigation keys on the LCP. Stop commands,
reset, reversing, DC brake, and other signals
applied to the control terminals override local

control.

Table 7.1 Operating Mode

Remote The speed reference is given from external
signals, serial communication, or internal
preset references.

Local The frequency converter uses [Hand On]
control or reference values from the LCP.

Table 7.2 Reference Site

MG33AR02
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Freeze output

The remote reference is active, which holds

the present speed.

e [20] Freeze output is selected as a function
for a digital input (parameter group 5-1*
Digital Inputs). The corresponding terminal
is active. Speed control is only possible via
the terminal options [21] Speed up and [22]
Speed down.

e Hold ramp is activated via serial communi-

cation.

AC Brake [2] AC brake is selected in parameter 2-10 Brake
Function. The AC brake overmagnetizes the
motor to achieve a controlled slow down.

AMA finish OK | AMA was carried out successfully.

AMA ready AMA is ready to start. Press [Hand On] to start.

AMA running AMA process is in progress.

Braking The brake chopper is in operation. Generative
energy is absorbed by the brake resistor.

Braking max. The brake chopper is in operation. The power
limit for the brake resistor defined in
parameter 2-12 Brake Power Limit (kW) has
been reached.

Coast e Coast inverse was selected as a function for

a digital input (parameter group 5-1* Digital
Inputs). The corresponding terminal is not
connected.

e Coast activated by serial communication.

Freeze output

A freeze output command was given, but the

Ctrl. ramp-down

[1] Control Ramp-down was selected in

parameter 14-10 Mains Failure.

e The mains voltage is below the value set
in parameter 14-11 Mains Voltage at Mains
Fault at mains fault.

e The frequency converter ramps down the
motor using a controlled ramp down.

request motor remains stopped until a run permissive
signal is received.
Freeze ref. [19] Freeze reference is selected as a function

for a digital input (parameter group 5-1* Digital
Inputs). The corresponding terminal is active.
The frequency converter saves the actual
reference. Changing the reference is now only
possible via terminal options [21] Speed up
and [22] Speed down.

Jog request

A jog command was given, but the motor
remains stopped until a run permissive signal
is received via a digital input.

Current High

The frequency converter output current is
above the limit set in parameter 4-51 Warning
Current High.

Current Low

The frequency converter output current is
below the limit set in parameter 4-52 Warning

Jogging

The motor is running as programmed in

parameter 3-19 Jog Speed [RPM].

o [14] Jog was selected as a function for a
digital input (parameter group 5-1* Digital
Inputs). The corresponding terminal (for
example, terminal 29) is active.

e The jog function is activated via the serial

Speed Low. A
communication.

DC Hold [1] DC hold is selected in ) o )
parameter 1-80 Function at Stop and a stop e The jog function is selected as a reaction
command is active. The motor is held by a DC for a monitoring function (for example, for
current set in parameter 2-00 DC Hold/Preheat the no signal function). The monitoring
Current function is active.

DC Stop The motor is held with a DC current Motor check In parameter 1-80 Function at Stop, [2] Motor

(parameter 2-01 DC Brake Current) for a

specified time (parameter 2-02 DC Braking

Time).

e The DC brake cut-in speed is reached in
parameter 2-03 DC Brake Cut In Speed [RPM]
and a stop command is active.

o [5] DC-brake inverse is selected as a
function for a digital input (parameter
group 5-1* Digital Inputs). The
corresponding terminal is not active.

e The DC brake is activated via serial
communication.

Check is selected. A stop command is active.
To ensure that a motor is connected to the
frequency converter, a permanent test current
is applied to the motor.

OVC control

Overvoltage control is activated via

parameter 2-17 Over-voltage Control, [2]
Enabled. The connected motor supplies the
frequency converter with generative energy.
The overvoltage control adjusts the V/Hz ratio
to run the motor in controlled mode and to
prevent the frequency converter from tripping.

Feedback high

The sum of all active feedbacks is above the
feedback limit set in parameter 4-57 Warning
Feedback High.

Feedback low

The sum of all active feedbacks is below the
feedback limit set in parameter 4-56 Warning
Feedback Low.

PowerUnit Off

(Only frequency converters with a 24 V
external supply installed).

Mains supply to the frequency converter was
removed, and the control card is supplied by
the external 24 V.
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Protection md

Protection mode is active. The unit detected a

critical status (overcurrent or overvoltage).

e To avoid tripping, switching frequency is
reduced to 4 kHz.

o If possible, protection mode ends after
approximately 10 s.

e Protection mode can be restricted in
parameter 14-26 Trip Delay at Inverter Fault.

Qstop

The motor is decelerating using

parameter 3-81 Quick Stop Ramp Time.

o [4] Quick stop inverse is selected as a
function for a digital input (parameter
group 5-1* Digital Inputs). The
corresponding terminal is not active.

e The quick stop function is activated via
serial communication.

Ramping

The motor is accelerating/decelerating using
the active ramp up/down. The reference, a
limit value, or a standstill is not yet reached.

Ref. high

The sum of all active references is above the
reference limit set in parameter 4-55 Warning
Reference High.

Ref. low

The sum of all active references is below the
reference limit set in parameter 4-54 Warning
Reference Low.

Run on ref.

The frequency converter is running in the
reference range. The feedback value matches
the setpoint value.

Run request

A start command was given, but the motor
remains stopped until a run permissive signal
is received via digital input.

Running The frequency converter drives the motor.

Sleep Mode The energy-saving function is enabled. The
motor has stopped, but restarts automatically
when required.

Speed high Motor speed is above the value set in
parameter 4-53 Warning Speed High.

Speed low Motor speed is below the value set in
parameter 4-52 Warning Speed Low.

Standby In auto-on mode, the frequency converter
starts the motor with a start signal from a
digital input or serial communication.

Start delay In parameter 1-71 Start Delay, a delay starting

time was set. A start command is activated,
and the motor starts after the start delay time
expires.

Start fwd/rev

[12] Enable start forward and [13] Enable start
reverse are selected as options for 2 different
digital inputs (parameter group 5-1* Digital
Inputs). The motor starts in forward or reverse
direction depending on which terminal is
activated.

Stop The frequency converter received a stop
command from the LCP, digital input, or serial
communication.

Trip An alarm occurred and the motor is stopped.
Once the cause of the alarm is cleared, the
frequency converter can be reset manually by
pressing [Reset] or remotely by control
terminals or serial communication.

Trip lock An alarm occurred, and the motor is stopped.
When the cause of the alarm is cleared, cycle
power to the frequency converter. The
frequency converter can then be reset

manually by pressing [Reset], or remotely by

control terminals or serial communication.

Table 7.3 Operation Status

NOTIC.

In auto/remote mode, the frequency converter requires
external commands to execute functions.

7.3 Warning and Alarm Types

Warnings

A warning is issued when an alarm condition is impending,
or when an abnormal operating condition is present and
may result in the frequency converter issuing an alarm. A
warning clears by itself when the abnormal condition
ceases.

Alarms

An alarm indicates a fault that requires immediate
attention. The fault always triggers a trip or a trip lock.
Reset the system after an alarm.

Trip

An alarm is issued when the frequency converter is
tripped, meaning that the frequency converter suspends
operation to prevent frequency converter or system
damage. The motor coasts to a stop. The frequency
converter logic continues to operate and monitor the
frequency converter status. After the fault condition is
remedied, the frequency converter can be reset. It is then
ready to start operation again.

Resetting the frequency converter after trip/trip lock
A trip can be reset in any of 4 ways:
. Press [Reset] on the LCP.

. Digital reset input command.
. Serial communication reset input command.
. Auto reset.

Trip lock

Input power is cycled. The motor coasts to a stop. The
frequency converter continues to monitor the frequency
converter status. Remove input power to the frequency
converter, correct the cause of the fault, and reset the
frequency converter.
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Warning and alarm displays

. A warning is shown in the LCP along with the
warning number.

. An alarm flashes along with the alarm number.

Nl
0.0Hz 0.000kW 0.00A | &

0.0Hz %
Auto Remote Trip

lllustration 7.2 Alarm Example

In addition to the text and alarm code in the LCP, there are
3 status indicator lights.

130BB467.11

Warning indicator light [Alarm indicator light
Warning On Off
Alarm Off On (flashing)
Trip lock On On (flashing)

lllustration 7.3 Status Indicator Lights

7.4 List of Warnings and Alarms

The following warning and alarm information defines each
warning or alarm condition, provides the probable cause
for the condition, and details a remedy or troubleshooting
procedure.

WARNING 1, 10 Volts low

The control card voltage is less than 10 V from terminal 50.

Remove some of the load from terminal 50, as the 10 V

supply is overloaded. Maximum 15 mA or minimum 590 Q.

A short circuit in a connected potentiometer or incorrect
wiring of the potentiometer can cause this condition.

Troubleshooting
. Remove the wiring from terminal 50. If the
warning clears, the problem is with the wiring. If
the warning does not clear, replace the control
card.

WARNING/ALARM 2, Live zero error

This warning or alarm only appears if programmed in
parameter 6-01 Live Zero Timeout Function. The signal on 1
of the analog inputs is less than 50% of the minimum
value programmed for that input. Broken wiring or a faulty
device sending the signal can cause this condition.

Troubleshooting
. Check connections on all analog mains terminals.

- Control card terminals 53 and 54 for
signals, terminal 55 common.

- VLT® General Purpose 1/0 MCB 101
terminals 11 and 12 for signals, terminal
10 common.

- VLT® Analog I/0 Option MCB 109
terminals 1, 3, and 5 for signals,
terminals 2, 4, and 6 common.

. Check that the frequency converter programming
and switch settings match the analog signal type.

. Perform an input terminal signal test.

WARNING/ALARM 3, No motor
No motor is connected to the output of the frequency
converter.

WARNING/ALARM 4, Mains phase loss

A phase is missing on the supply side, or the mains
voltage imbalance is too high. This message also appears
for a fault in the input rectifier. Options are programmed in
parameter 14-12 Function at Mains Imbalance.

Troubleshooting
. Check the supply voltage and supply currents to
the frequency converter.

WARNING 5, DC link voltage high

The DC-link voltage (DC) is higher than the high-voltage
warning limit. The limit depends on the frequency
converter voltage rating. The unit is still active.

WARNING 6, DC link voltage low

The DC-link voltage (DC) is lower than the low voltage
warning limit. The limit depends on the frequency
converter voltage rating. The unit is still active.

WARNING/ALARM 7, DC overvoltage
If the DC-link voltage exceeds the limit, the frequency
converter trips after a certain time.

Troubleshooting
. Connect a brake resistor.

. Extend the ramp time.
. Change the ramp type.

. Activate the functions in parameter 2-10 Brake
Function.

. Increase parameter 14-26 Trip Delay at Inverter
Fault.
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. If the alarm/warning occurs during a power sag,
use kinetic back-up (parameter 14-10 Mains
Failure).

WARNING/ALARM 8, DC under voltage

If the DC-link voltage drops below the undervoltage limit,
the frequency converter checks for 24 V DC back-up
supply. If no 24 V DC back-up supply is connected, the
frequency converter trips after a fixed time delay. The time
delay varies with unit size.

Troubleshooting
. Check that the supply voltage matches the
frequency converter voltage.

. Perform an input voltage test.
. Perform a soft-charge circuit test.

WARNING/ALARM 9, Inverter overload

The frequency converter has run with more than 100%
overload for too long and is about to cut out. The counter
for electronic thermal inverter protection issues a warning
at 98% and trips at 100% with an alarm. The frequency
converter cannot be reset until the counter is below 90%.

Troubleshooting
. Compare the output current shown on the LCP
with the frequency converter rated current.

. Compare the output current shown on the LCP
with the measured motor current.

o Show the thermal frequency converter load on
the LCP and monitor the value. When running
above the frequency converter continuous
current rating, the counter increases. When
running below the frequency converter
continuous current rating, the counter decreases.

WARNING/ALARM 10, Motor overload temperature
According to the electronic thermal protection (ETR), the
motor is too hot. Select whether the frequency converter
issues a warning or an alarm when the counter is >90% if
parameter 1-90 Motor Thermal Protection is set to warning
options, or whether the frequency converter trips when
the counter reaches 100% if parameter 1-90 Motor Thermal
Protection is set to trip options. The fault occurs when the
motor runs with more than 100% overload for too long.

Troubleshooting
. Check for motor overheating.

. Check if the motor is mechanically overloaded.

. Check that the motor current set in
parameter 1-24 Motor Current is correct.

. Ensure that the motor data in parameters 1-20 to
1-25 are set correctly.

. If an external fan is in use, check that it is
selected in parameter 1-91 Motor External Fan.

. Running AMA in parameter 1-29 Automatic Motor
Adaptation (AMA) tunes the frequency converter

to the motor more accurately and reduces
thermal loading.

WARNING/ALARM 11, Motor thermistor overtemp
Check whether the thermistor is disconnected. Select
whether the frequency converter issues a warning or an
alarm in parameter 1-90 Motor Thermal Protection.

Troubleshooting
. Check for motor overheating.

. Check if the motor is mechanically overloaded.

. When using terminal 53 or 54, check that the
thermistor is connected correctly between either
terminal 53 or 54 (analog voltage input) and
terminal 50 (+10 V supply). Also check that the
terminal switch for 53 or 54 is set for voltage.
Check that parameter 1-93 Thermistor Resource
selects terminal 53 or 54.

. When using terminal 18, 19, 31, 32, or 33 (digital
inputs), check that the thermistor is connected
correctly between the digital input terminal used
(digital input PNP only) and terminal 50. Select
the terminal to use in parameter 1-93 Thermistor
Resource.

WARNING/ALARM 12, Torque limit

The torque has exceeded the value in

parameter 4-16 Torque Limit Motor Mode or the value in
parameter 4-17 Torque Limit Generator Mode.

Parameter 14-25 Trip Delay at Torque Limit can change this
warning from a warning-only condition to a warning
followed by an alarm.

Troubleshooting
. If the motor torque limit is exceeded during
ramp-up, extend the ramp-up time.

. If the generator torque limit is exceeded during
ramp-down, extend the ramp-down time.

. If torque limit occurs while running, increase the
torque limit. Make sure that the system can
operate safely at a higher torque.

. Check the application for excessive current draw
on the motor.

WARNING/ALARM 13, Over current

The inverter peak current limit (approximately 200% of the
rated current) is exceeded. The warning lasts approximately
1.5 s, then the frequency converter trips and issues an
alarm. Shock loading or quick acceleration with high-inertia
loads can cause this fault. If the acceleration during ramp-
up is quick, the fault can also appear after kinetic back-up.
If extended mechanical brake control is selected, a trip can
be reset externally.
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Troubleshooting
. Remove the power and check if the motor shaft
can be turned.

. Check that the motor size matches the frequency
converter.

. Check that the motor data is correct in
parameters 1-20 to 1-25.

ALARM 14, Earth (ground) fault

There is current from the output phase to ground, either in
the cable between the frequency converter and the motor,
or in the motor itself. The current transducers detect the
ground fault by measuring current going out from the
frequency converter and current going into the frequency
converter from the motor. Ground fault is issued if the
deviation of the 2 currents is too large (the current going
out of the frequency converter needs to be the same as
the current going into the frequency converter).

Troubleshooting
. Remove power to the frequency converter and
repair the ground fault.
. Check for ground faults in the motor by
measuring the resistance to ground of the motor
cables and the motor with a megohmmeter.

. Reset any potential individual offset in the 3
current transducers in the frequency converter.
Perform the manual initialization or perform a
complete AMA. This method is most relevant
after changing the power card.

ALARM 15, Hardware mismatch
A fitted option is not operational with the present control
card hardware or software.

Record the value of the following parameters and contact
Danfoss.
. Parameter 15-40 FC Type.

. Parameter 15-41 Power Section.

. Parameter 15-42 Voltage.

. Parameter 15-43 Software Version.

. Parameter 15-45 Actual Typecode String.
. Parameter 15-49 SW ID Control Card.

. Parameter 15-50 SW ID Power Card.

. Parameter 15-60 Option Mounted.

. Parameter 15-61 Option SW Version (for each
option slot).

ALARM 16, Short circuit
There is short-circuiting in the motor or motor wiring.

Troubleshooting
. Remove the power to the frequency converter
and repair the short circuit.

AWARNING

HIGH VOLTAGE

Frequency converters contain high voltage when
connected to AC mains input, DC supply, or load sharing.
Failure to use qualified personnel to install, start up, and
maintain the frequency converter can result in death or
serious injury.

. Disconnect power before proceeding.

WARNING/ALARM 17, Control word timeout

There is no communication to the frequency converter.
The warning is only active when parameter 8-04 Control
Word Timeout Function is NOT set to [0] Off.

If parameter 8-04 Control Word Timeout Function is set to [5]
Stop and trip, a warning appears, and the frequency
converter ramps down to a stop and shows an alarm.

Troubleshooting
. Check the connections on the serial communi-
cation cable.

. Increase parameter 8-03 Control Word Timeout
Time.

. Check the operation of the communication
equipment.

. Verify that proper EMC installation was
performed.

WARNING/ALARM 20, Temp. input error
The temperature sensor is not connected.

WARNING/ALARM 21, Parameter error
The parameter is out of range. The parameter number is
reported in the display.

Troubleshooting
. Set the affected parameter to a valid value.

WARNING/ALARM 22, Hoist mechanical brake

The value of this warning/alarm shows the type of
warning/alarm.

0 = The torque reference was not reached before timeout
(parameter 2-27 Torque Ramp Up Time).

1 = Expected brake feedback was not received before
timeout (parameter 2-23 Activate Brake Delay,

parameter 2-25 Brake Release Time).

WARNING 23, Internal fan fault

The fan warning function is a protective function that
checks if the fan is running/mounted. The fan warning can
be disabled in parameter 14-53 Fan Monitor ([0] Disabled).

For frequency converters with DC fans, there is a feedback
sensor mounted in the fan. If the fan is commanded to run
and there is no feedback from the sensor, this alarm
appears. For frequency converters with AC fans, the
voltage to the fan is monitored.
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Troubleshooting
. Check for proper fan operation.

. Cycle power to the frequency converter and
check that the fan operates briefly at start-up.

. Check the sensors on the control card.

WARNING 24, External fan fault

The fan warning function is a protective function that
checks if the fan is running/mounted. The fan warning can
be disabled in parameter 14-53 Fan Monitor ([0] Disabled).

For frequency converters with DC fans, there is a feedback
sensor mounted in the fan. If the fan is commanded to run
and there is no feedback from the sensor, this alarm
appears. For frequency converters with AC fans, the
voltage to the fan is monitored.

Troubleshooting
. Check for proper fan operation.

. Cycle power to the frequency converter and
check that the fan operates briefly at start-up.

. Check the sensors on the heat sink.

WARNING 25, Brake resistor short circuit

The brake resistor is monitored during operation. If a short
circuit occurs, the brake function is disabled and the
warning appears. The frequency converter is still
operational, but without the brake function.

Troubleshooting
. Remove the power to the frequency converter
and replace the brake resistor (refer to
parameter 2-15 Brake Check).

WARNING/ALARM 26, Brake resistor power limit

The power transmitted to the brake resistor is calculated as
a mean value over the last 120 s of run time. The
calculation is based on the DC-link voltage and the brake
resistor value set in parameter 2-16 AC brake Max. Current.
The warning is active when the dissipated braking power
is higher than 90% of the brake resistor power. If option [2]
Trip is selected in parameter 2-13 Brake Power Monitoring,
the frequency converter trips when the dissipated braking
power reaches 100%.

WARNING/ALARM 27, Brake chopper fault

The brake transistor is monitored during operation, and if a
short circuit occurs, the brake function is disabled, and a
warning is issued. The frequency converter is still
operational, but since the brake transistor has short-
circuited, substantial power is transmitted to the brake
resistor, even if it is inactive.

Troubleshooting
. Remove power to the frequency converter and
remove the brake resistor.

WARNING/ALARM 28, Brake check failed
The brake resistor is not connected or not working.

Troubleshooting
. Check parameter 2-15 Brake Check.

ALARM 29, Heat Sink temp

The maximum temperature of the heat sink is exceeded.
The temperature fault is not reset until the temperature
drops below a defined heat sink temperature. The trip and
reset points are different based on the frequency converter
power size.

Troubleshooting
Check for the following conditions:
. The ambient temperature is too high.

. The motor cables are too long.

. Incorrect airflow clearance above and below the
frequency converter.

. Blocked airflow around the frequency converter.
. Damaged heat sink fan.
. Dirty heat sink.

ALARM 30, Motor phase U missing
Motor phase U between the frequency converter and the
motor is missing.

AWARNING

HIGH VOLTAGE

Frequency converters contain high voltage when
connected to AC mains input, DC supply, or load sharing.
Failure to use qualified personnel to install, start up, and
maintain the frequency converter can result in death or
serious injury.

. Disconnect power before proceeding.

Troubleshooting
. Remove the power from the frequency converter
and check motor phase U.

ALARM 31, Motor phase V missing
Motor phase V between the frequency converter and the
motor is missing.

AWARNING

HIGH VOLTAGE

Frequency converters contain high voltage when
connected to AC mains input, DC supply, or load sharing.
Failure to use qualified personnel to install, start up, and
maintain the frequency converter can result in death or
serious injury.

. Disconnect power before proceeding.

Troubleshooting
. Remove the power from the frequency converter
and check motor phase V.

ALARM 32, Motor phase W missing
Motor phase W between the frequency converter and the
motor is missing.
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AWARNING

HIGH VOLTAGE

Frequency converters contain high voltage when

connected to AC mains input, DC supply, or load sharing.

Failure to use qualified personnel to install, start up, and
maintain the frequency converter can result in death or
serious injury.

. Disconnect power before proceeding.

Troubleshooting
o Remove the power from the frequency converter
and check motor phase W.

ALARM 33, Inrush fault
Too many power-ups have occurred within a short time
period.

Troubleshooting
. Let the unit cool to operating temperature.

WARNING/ALARM 34, Fieldbus communication fault
The fieldbus on the communication option card is not
working.

WARNING/ALARM 35, Option fault

An option alarm is received. The alarm is option-specific.
The most likely cause is a power-up or a communication
fault.

WARNING/ALARM 36, Mains failure

This warning/alarm is only active if the supply voltage to
the frequency converter is lost and parameter 14-10 Mains
Failure is not set to [0] No function.

Troubleshooting
. Check the fuses to the frequency converter and
mains supply to the unit.

ALARM 37, Phase imbalance
There is a current imbalance between the power units.

ALARM 38, Internal fault
When an internal fault occurs, a code number defined in
Table 7.4 is shown.

Troubleshooting
. Cycle power.

. Check that the option is properly installed.
. Check for loose or missing wiring.

It may be necessary to contact the Danfoss supplier or
service department. Note the code number for further
troubleshooting directions.

Number Text

0 The serial port cannot be initialized. Contact the
Danfoss supplier or Danfoss service department.

256-258 The power EEPROM data is defective or too old.
Replace the power card.
512-519 Internal fault. Contact the Danfoss supplier or

Danfoss service department.

Number Text
783 Parameter value outside of minimum/maximum
limits.

1024-1284 |Internal fault. Contact the Danfoss supplier or the
Danfoss service department.

1299 The option software in slot A is too old.

1300 The option software in slot B is too old.

1302 The option software in slot C1 is too old.

1315 The option software in slot A is not supported/
allowed.

1316 The option software in slot B is not supported/
allowed.

1318 The option software in slot C1 is not supported/
allowed.

1379-2819 |Internal fault. Contact the Danfoss supplier or
Danfoss service department.

1792 Hardware reset of digital signal processor.

1793 Motor-derived parameters not transferred correctly
to the digital signal processor.

1794 Power data not transferred correctly at power-up
to the digital signal processor.

1795 The digital signal processor has received too many
unknown SPI telegrams. The frequency converter
also uses this fault code if the MCO does not
power up correctly. This situation can occur due to
poor EMC protection or improper grounding.

1796 RAM copy error.

2561 Replace the control card.
2820 LCP stack overflow.

2821 Serial port overflow.
2822 USB port overflow.

3072-5122 | Parameter value is outside its limits.

5123 Option in slot A: Hardware incompatible with the
control board hardware.

5124 Option in slot B: Hardware incompatible with the
control board hardware.

5125 Option in slot CO: Hardware incompatible with the
control board hardware.

5126 Option in slot C1: Hardware incompatible with the
control board hardware.

5376-6231 |Internal fault. Contact the Danfoss supplier or

Danfoss service department.

Table 7.4 Internal Fault Codes

ALARM 39, Heat sink sensor
No feedback from the heat sink temperature sensor.

The signal from the IGBT thermal sensor is not available on
the power card. The problem could be on the power card,
on the gatedrive card, or the ribbon cable between the
power card and gatedrive card.

WARNING 40, Overload of digital output terminal 27
Check the load connected to terminal 27 or remove the
short circuit connection. Check parameter 5-00 Digital I/0
Mode and parameter 5-01 Terminal 27 Mode.
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WARNING 41, Overload of digital output terminal 29
Check the load connected to terminal 29 or remove the
short circuit connection. Also check parameter 5-00 Digital
/0 Mode and parameter 5-02 Terminal 29 Mode.

WARNING 42, Overload of digital output on X30/6 or
overload of digital output on X30/7

For terminal X30/6, check the load connected to terminal
X30/6 or remove the short circuit connection. Also check
parameter 5-32 Term X30/6 Digi Out (MCB 101) (VLT®
General Purpose I/0 MCB 101).

For terminal X30/7, check the load connected to terminal
X30/7 or remove the short circuit connection. Check
parameter 5-33 Term X30/7 Digi Out (MCB 101) (VLT®
General Purpose I/0 MCB 101).

ALARM 43, Ext. supply

VLT® Extended Relay Option MCB 113 is mounted without
external 24 V DC. Either connect a 24 V DC external supply
or specify that no external supply is used via

parameter 14-80 Option Supplied by External 24VDC, [0] No.
A change in parameter 14-80 Option Supplied by External
24VDC requires a power cycle.

ALARM 45, Earth fault 2
Ground fault.

Troubleshooting
. Check for proper grounding and loose
connections.

. Check for proper wire size.

. Check the motor cables for short circuits or
leakage currents.

ALARM 46, Power card supply
The supply on the power card is out of range.

There are 3 supplies generated by the switch mode supply
(SMPS) on the power card:

° 24 V.
. 5V.
. +18 V.

When powered with VLT® 24 V DC Supply MCB 107, only
the 24 V and 5 V supplies are monitored. When powered
with 3-phase mains voltage, all 3 supplies are monitored.

Troubleshooting
. Check for a defective power card.

. Check for a defective control card.
. Check for a defective option card.

. If a 24 V DC supply is used, verify proper supply
power.

WARNING 47, 24 V supply low
The supply on the power card is out of range.

There are 3 supplies generated by the switch mode supply
(SMPS) on the power card:

. 24 V.
. 5V.
. +18 V.

Troubleshooting
. Check for a defective power card.

WARNING 48, 1.8 V supply low

The 1.8 V DC supply used on the control card is outside of
the allowable limits. The supply is measured on the control
card.

Troubleshooting
. Check for a defective control card.

. If an option card is present, check for
overvoltage.

WARNING 49, Speed limit

The warning is shown when the speed is outside of the
specified range in parameter 4-11 Motor Speed Low Limit
[RPM] and parameter 4-13 Motor Speed High Limit [RPM].
When the speed is below the specified limit in

parameter 1-86 Trip Speed Low [RPM] (except when starting
or stopping), the frequency converter trips.

ALARM 50, AMA calibration failed
Contact the Danfoss supplier or Danfoss service
department.

ALARM 51, AMA check Unom and Inom
The settings for motor voltage, motor current, and motor
power are wrong.

Troubleshooting
. Check the settings in parameters 1-20 to 1-25.

ALARM 52, AMA low lnom
The motor current is too low.

Troubleshooting
. Check the settings in parameter 1-24 Motor
Current.

ALARM 53, AMA motor too big
The motor is too large for the AMA to operate.

ALARM 54, AMA motor too small
The motor is too small for the AMA to operate.

ALARM 55, AMA parameter out of range
AMA cannot run because the parameter values of the
motor are outside of the acceptable range.

ALARM 56, AMA interrupted by user
The AMA is manually interrupted.

ALARM 57, AMA internal fault
Try to restart AMA. Repeated restarts can overheat the
motor.

ALARM 58, AMA Internal fault
Contact the Danfoss supplier.

WARNING 59, Current limit

The current is higher than the value in

parameter 4-18 Current Limit. Ensure that motor data in
parameters 1-20 to 1-25 is set correctly. Increase the current
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limit if necessary. Ensure that the system can operate safely
at a higher limit.

WARNING 60, External interlock

A digital input signal indicates a fault condition external to
the frequency converter. An external interlock has
commanded the frequency converter to trip. Clear the
external fault condition. To resume normal operation, apply
24 V DC to the terminal programmed for external interlock,
and reset the frequency converter.

WARNING/ALARM 61, Feedback error
An error between calculated speed and speed
measurement from feedback device.

Troubleshooting
. Check the settings for warning/alarm/disabling in
parameter 4-30 Motor Feedback Loss Function.

. Set the tolerable error in parameter 4-31 Motor
Feedback Speed Error.

. Set the tolerable feedback loss time in
parameter 4-32 Motor Feedback Loss Timeout.

WARNING 62, Output frequency at maximum limit

The output frequency has reached the value set in
parameter 4-19 Max Output Frequency. Check the
application for possible causes. Possibly increase the
output frequency limit. Be sure that the system can
operate safely at a higher output frequency. The warning
clears when the output drops below the maximum limit.

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 65, Control card over temperature
The cutout temperature of the control card is 85 °C
(185 °F).

Troubleshooting
. Check that the ambient operating temperature is
within the limits.

. Check for clogged filters.
. Check the fan operation.
. Check the control card.

WARNING 66, Heat sink temperature low

The frequency converter is too cold to operate. This
warning is based on the temperature sensor in the IGBT
module. Increase the ambient temperature of the unit.
Also, a trickle amount of current can be supplied to the
frequency converter whenever the motor is stopped by
setting parameter 2-00 DC Hold/Preheat Current to 5% and
parameter 1-80 Function at Stop.

ALARM 67, Option module configuration has changed
One or more options have either been added or removed
since the last power-down. Check that the configuration
change is intentional and reset the unit.

ALARM 68, Safe Stop activated

Safe Torque Off (STO) has been activated. To resume
normal operation, apply 24 V DC to terminal 37, then send
a reset signal (via bus, digital I/0, or by pressing [Reset]).

ALARM 69, Power card temperature
The temperature sensor on the power card is either too
hot or too cold.

Troubleshooting
. Check that the ambient operating temperature is
within limits.

. Check for clogged filters.
. Check fan operation.
. Check the power card.

ALARM 70, lllegal FC configuration

The control card and power card are incompatible. To
check compatibility, contact the Danfoss supplier with the
type code from the unit nameplate and the part numbers
of the cards.

ALARM 71, PTC 1 safe stop

STO has been activated from the VLT® PTC Thermistor Card
MCB 112 (motor too warm). Normal operation can be
resumed when the MCB 112 applies 24 V DC to terminal
37 again (when the motor temperature reaches an
acceptable level) and when the digital input from the MCB
112 is deactivated. When that happens, send a reset signal
(via bus or digital I/0, or press [Reset]).

ALARM 72, Dangerous failure

STO with trip lock. An unexpected combination of STO
commands has occurred:
. VLT® PTC Thermistor Card MCB 112 enables
X44/10, but STO is not enabled.

. MCB 112 is the only device using STO (specified
through selection [4] PTC 1 alarm or [5] PTC 1
warning in parameter 5-19 Terminal 37 Safe Stop),
STO is activated, and X44/10 is not activated.

WARNING 73, Safe Stop auto restart
STO activated. With automatic restart enabled, the motor
can start when the fault is cleared.

ALARM 74, PTC Thermistor
Alarm related to VLT® PTC Thermistor Card MCB 112. The
PTC is not working.

ALARM 75, lllegal profile sel.

Do not write the parameter value while the motor runs.
Stop the motor before writing the MCO profile to
parameter 8-10 Control Word Profile.

WARNING 76, Power unit setup
The required number of power units does not match the
detected number of active power units.
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This warning occurs when replacing a module for an F-size
enclosure if the power-specific data in the module power
card does not match the rest of the frequency converter.

Troubleshooting
. Confirm that the spare part and its power card
are the correct part number.

WARNING 77, Reduced power mode

The frequency converter is operating in reduced power
mode (less than the allowed number of inverter sections).
This warning is generated on power cycle when the
frequency converter is set to run with fewer inverters and
remains on.

ALARM 78, Tracking error
The difference between setpoint value and actual value
exceeds the value in parameter 4-35 Tracking Error.

Troubleshooting
. Disable the function or select an alarm/warning
in parameter 4-34 Tracking Error Function.

. Investigate the mechanics around the load and
motor, check feedback connections from motor
encoder to frequency converter.

. Select motor feedback function in
parameter 4-30 Motor Feedback Loss Function.

. Adjust tracking error band in
parameter 4-35 Tracking Error and
parameter 4-37 Tracking Error Ramping.

ALARM 79, lllegal power section configuration

The scaling card has an incorrect part number or is not
installed. The MK102 connector on the power card could
not be installed.

ALARM 80, Drive initialised to default value
Parameter settings are initialized to default settings after a
manual reset. To clear the alarm, reset the unit.

ALARM 81, CSIV corrupt
CSIV file has syntax errors.

ALARM 82, CSIV parameter error
CSIV failed to initialize a parameter.

ALARM 83, lllegal option combination
The mounted options are incompatible.

ALARM 84, No safety option
The safety option was removed without applying a general
reset. Reconnect the safety option.

ALARM 88, Option detection

A change in the option layout is detected.

Parameter 14-89 Option Detection is set to [0] Frozen config-
uration and the option layout has been changed.

. To apply the change, enable option layout
changes in parameter 14-89 Option Detection.

. Alternatively, restore the correct option configu-
ration.

WARNING 89, Mechanical brake sliding
The hoist brake monitor detects a motor speed exceeding
10 RPM.

ALARM 90, Feedback monitor

Check the connection to encoder/resolver option and, if
necessary, replace VLT® Encoder Input MCB 102 or VLT®
Resolver Input MCB 103.

ALARM 91, Analog input 54 wrong settings
Set switch S202 in position OFF (voltage input) when a
KTY sensor is connected to analog input terminal 54.

ALARM 99, Locked rotor
Rotor is blocked.

WARNING/ALARM 104, Mixing fan fault

The fan is not operating. The fan monitor checks that the
fan is spinning at power-up or whenever the mixing fan is
turned on. The mixing-fan fault can be configured as a
warning or an alarm trip in parameter 14-53 Fan Monitor.

Troubleshooting
. Cycle power to the frequency converter to
determine if the warning/alarm returns.

WARNING/ALARM 122, Mot. rotat. unexp.

The frequency converter performs a function that requires
the motor to be at standstill, for example DC hold for PM
motors.

WARNING 163, ATEX ETR cur.lim.warning

The frequency converter has run above the characteristic
curve for more than 50 s. The warning is activated at 83%
and deactivated at 65% of the allowed thermal overload.

ALARM 164, ATEX ETR cur.lim.alarm

Operating above the characteristic curve for more than
60 s within a period of 600 s activates the alarm, and the
frequency converter trips.

WARNING 165, ATEX ETR freq.lim.warning

The frequency converter is running for more than 50 s
below the allowed minimum frequency

(parameter 1-98 ATEX ETR interpol. points freq.).

ALARM 166, ATEX ETR freq.lim.alarm

The frequency converter has operated for more than 60 s
(in a period of 600 s) below the allowed minimum
frequency (parameter 1-98 ATEX ETR interpol. points freq.).

WARNING 250, New spare part
A component in the drive system has been replaced.

Troubleshooting
. Reset the drive system to restore normal
operation.

WARNING 251, New typecode
The power card or other components are replaced, and the
type code has changed.
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7.5 Troubleshooting

FCD or FCM).

Symptom Possible cause Test Solution
Missing input power. See Table 4.4. Check the input power source.
Missing or open fuses or circuit | See Open power fuses and tripped circuit Follow the recommendations provided.
breaker tripped. breaker in this table for possible causes.
No power to the LCP. Check the LCP cable for proper connection or |Replace the faulty LCP or connection
damage. cable.

Shortcut on control voltage Check the 24 V control voltage supply for
(terminal 12 or 50) or at control [ terminal 12/13 to 20-39 V or 10 V supply for [Wire the terminals properly.

Display terminals. terminals 50-55.

dark/No Incompatible LCP (LCP from Use only LCP 101 (code number

function VLT® 2800 or 5000/6000/8000/ - 130B1124) or LCP 102 (code number

130B1107).

Wrong contrast setting.

Press [Status] + [A]/[Y] to adjust the

contrast.

Display (LCP) is defective.

Test using a different LCP.

Replace the faulty LCP or connection
cable.

Internal voltage supply fault or
SMPS is defective.

Contact supplier.

Overloaded supply (SMPS) due

Intermittent | to improper control wiring or a

To rule out a problem in the control wiring,
disconnect all control wiring by removing the

If the display stays lit, the problem is in
the control wiring. Check the wiring for
shorts or incorrect connections. If the

display fault within the frequency . display continues to cut out, follow the
terminal blocks. . o
converter. procedure for Display dark\No function in
this table.
. . L Check if the motor is connected and the .
Service switch open or missing L . . Connect the motor and check the service
. connection is not interrupted (by a service .
motor connection. . . switch.
switch or other devise).
. . If the display is functioning, but there is no
No mains power with 24 V DC . . . . .
tion card output, check that mains power is applied to |Apply mains power to run the unit.
opti .
P the frequency converter.
. Press [Auto On] or [Hand On] (depending
LCP Stop. Check if [Off] has been pressed. .
on operating mode) to run the motor.
Check parameter 5-10 Terminal 18 Digital Input . .
o . . . Apply a valid start signal to start the
Missing start signal (Standby). |for correct setting for terminal 18 (use default ;
) motor.
Motor not setting).
running . . Check parameter 5-12 Terminal 27 Digital Input .
Motor coast signal active . . Apply 24 V on terminal 27 or program
. for correct setting for terminal 27 (use default | " . .
(Coasting). . this terminal to [0] No operation.
setting).
Determine which reference type is active Program correct settings. Check
(local, remote, or fieldbus) and check the parameter 3-13 Reference Site. Set preset
following points: reference active in parameter group 3-1*
e Preset reference (active or not). References. Check for correct wiring. Check
Wrong reference signal source. . .
e Terminal connection. scaling of terminals. Check reference
signal.
e Scaling of terminals.
o Reference signal.
o Check that parameter 4-10 Motor Speed .
Motor rotation limit. o Program correct settings.
M Direction is programmed correctly.
otor
o Check if a reversing command is programmed
running in
J Active reversing signal. for the terminal in parameter group 5-1* Deactivate reversing signal.
wron
. g Digital inputs.
direction - -
Wrong motor phase See chapter 5.5 Checking Motor Rotation.
connection.
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scaled correctly.

parameter group 6-0* Analog I/O mode and
parameter group 3-1* References.

Symptom Possible cause Test Solution
Check output limits in parameter 4-13 Motor
. L Speed High Limit [RPM], parameter 4-14 Motor L

Motor is not [Frequency limits set wrong. T Program the correct limits.

hi Speed High Limit [Hz], and parameter 4-19 Max
reachin

. 9 Output Frequency.
maximum

. . Check reference input signal scaling in

speed Reference input signal not

Program the correct settings.

Motor speed

Incorrect parameter settings.

Check the settings of all motor parameters,
including all motor compensation settings.

Check settings in parameter group 1-6*
Load Depen. Setting. For closed-loop

breaker trip

unstable . . operation, check settings in parameter
For closed-loop operation, check PID settings.
group 20-0* Feedback.
. . . Check motor settings in parameter groups
Motor runs L Check for incorrect motor settings in all
Overmagnetization. 1-2* Motor data, 1-3* Adv Motor Data, and
rough motor parameters. )
1-5* Load Indep. Setting.
Incorrect settings in the brake . Check parameter groups 2-0* DC Brake and
Motor does . Check brake parameters. Check ramp time 7
parameters. Possible too short . 3-0* Reference Limits.
not brake . settings.
ramp-down times.
Motor or panel has a short phase-to-phase. L
Phase-to-phase short. Eliminate any shorts detected.
Check motor and panel phases for shorts.
Perform start-up test and verify that
Open power motor current is within specifications. If
fuses or . L motor current is exceeding the nameplate
L Motor overload. Motor is overloaded for the application.
circuit full load current, the motor may run only

with reduced load. Review the specifi-
cations for the application.

Loose connections.

Perform pre-start-up check for loose
connections.

Tighten loose connections.

Mains current
imbalance
greater than
3%

Problem with mains power (see
Alarm 4, Mains phase loss
description).

Rotate input power leads into the 1 position:

AtoB,BtoC CtoA.

If imbalanced leg follows the wire, it is a
power problem. Check the mains supply.

Problem with the frequency

converter.

Rotate input power leads into the frequency
converter 1 position: A to B, Bto C, C to A.

If imbalance leg stays on same input
terminal, it is a problem with the
frequency converter. Contact supplier.

Motor current
imbalance
greater than
3%

Problem with motor or motor

wiring.

Rotate output motor cables 1 position: U to V,

VitoW, Wto U

If imbalanced leg follows the wire, the
problem is in the motor or motor wiring.
Check motor and motor wiring.

Problem with frequency

converter.

Rotate output motor cables 1 position: U to V,

VitoW, Wto U

If imbalance leg stays on same output
terminal, it is a problem with the unit.
Contact supplier.

Frequency
converter

Motor data are entered

If warnings or alarms occur, see
chapter 7.4 List of Warnings and Alarms

Increase the ramp-up time in
parameter 3-41 Ramp 1 Ramp Up Time.
Increase current limit in

deceleration

problems

incorrectly.

chapter 7.4 List of Warnings and Alarms
Check that motor data are entered correctly.

acceleration  |incorrectly. parameter 4-18 Current Limit. Increase
Check that motor data are entered correctly. o L
problems torque limit in parameter 4-16 Torque Limit
Motor Mode.
Frequency X Increase the ramp-down time in
If warnings or alarms occur, see .
converter Motor data are entered parameter 3-42 Ramp 1 Ramp Down Time.

Enable overvoltage control in
parameter 2-17 Over-voltage Control.

Table 7.5 Troubleshooting
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8 Specifications

8.1 Electrical Data
8.1.1 Mains Supply 200-240 V

Type designation PK25 PK37 PK55 PK75 P1K1 P1K5 P2K2 P3K0 P3K7
. 0.25 0.37 0.55 0.75 1.1 1.5 2.2 3.0 37
Typical shaft output [kW/(hp)]
(0.34) (0.5) (0.75) (1.0 (1.5) (2.0) (3.0 (4.0 (5.0)
Enclosure protection rating IP20 (FC 301 only) Al Al Al A1l A1l A1l - - -
Enclosure protection rating IP20, I1P21 A2 A2 A2 A2 A2 A2 A2 A3 A3
Enclosure protection rating IP55, IP66 A4/A5 A4/A5 A4/A5 A4/A5 | A4/A5 | A4/A5 | A4/A5 A5 A5
Output current
Continuous (200-240 V) [A] 1.8 24 3.5 4.6 6.6 7.5 10.6 12.5 16.7
Intermittent (200-240 V) [A] 29 3.8 5.6 7.4 10.6 12.0 17.0 20.0 26.7
Continuous kVA (208 V) [kVA] 0.65 0.86 1.26 1.66 2.38 2.70 3.82 4.50 6.00
Maximum input current
Continuous (200-240 V) [A] 1.6 2.2 3.2 4.1 5.9 6.8 9.5 1.3 15.0
Intermittent (200-240 V) [A] 2.6 35 5.1 6.6 9.4 10.9 15.2 18.1 24.0
Additional specifications
Maximum cable cross-section? for mains, 4,44 (12,12,12)
motor, brake, and load sharing [mm?] ([AWG]) (minimum 0.2 (24))
Maximum cable cross-section? for disconnect
6,44 (10,12,12)
[mm?] ([AWG])
Estimated power loss at rated maximum load
21 29 42 54 63 82 116 155 185
wpP
Efﬁciency‘” 0.94 0.94 0.95 0.95 0.96 0.96 0.96 0.96 0.96

Table 8.1 Mains Supply 200-240 V, PK25-P3K7
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Type designation P5K5 P7K5 P11K
High/normal overload" HO NO HO NO HO NO
Typical shaft output [kW/(hp)] 5.5 (7.5) 7.5 (10) 7.5 (10) 11 (15) 11 (15) 15 (20)
Enclosure protection rating IP20 B3 B3 B4
Enclosure protection rating IP21, IP55, IP66 B1 B1 B2
Output current
Continuous (200-240 V) [A] 24.2 30.8 30.8 46.2 46.2 594
Intermittent (60 s overload) (200-240 V) [A] 38.7 339 49.3 50.8 739 65.3
Continuous kVA (208 V) [kVA] 8.7 11.1 1.1 16.6 16.6 214
Maximum input current
Continuous (200-240 V) [A] 220 28.0 28.0 42.0 42.0 54.0
Intermittent (60 s overload) (200-240 V) [A] 35.2 30.8 44.8 46.2 67.2 59.4
Additional specifications
IP20 maximum cable cross-section? for mains, brake, motor, and
10,10, (8,8,) 10,10, (8,8,) 35, (2,-7)
load sharing [mm?] ([AWG])
IP21 maximum cable cross-section? for mains, brake, and load
16,10,16 (6,8,6) 16,10,16 (6,8,6) 35~ (277)
sharing [mm?] ([AWG])
IP21 maximum cable cross-section? for motor [mm?2] ([AWG]) 10,10,- (8,8,-) 10,10,- (8,8,-) 35,25,25 (2,4,4)
Maximum cable cross-section? for disconnect [mm?] ([AWG]) 16,10,10 (6,8,8)
Estimated power loss at rated maximum load [W]? 239 310 371 514 463 602
Efficiency® 0.96 0.96 0.96
Table 8.2 Mains Supply 200-240 V, P5K5-P11K
Type designation P15K P18K P22K P30K P37K
High/normal overload" HO NO HO NO HO NO HO NO HO NO
. 15 18.5 18.5 22 22 30 30 37 37 45
Typical shaft output [kW/(hp)]
(20) (25) (25) (30) (30) (40) (40) (50) (50) (60)
Enclosure protection rating 1P20 B4 a a C4 C4
Enclosure protection rating IP21, IP55, IP66 C1 (@] 1 (@) 2
Output current
Continuous (200-240 V) [A] 59.4 74.8 74.8 88.0 88.0 115 115 143 143 170
Intermittent (60 s overload) (200-240 V) [A] 89.1 823 112 96.8 132 127 173 157 215 187
Continuous kVA (208 V) [kVA] 214 26.9 26.9 31.7 31.7 41.4 414 51.5 51.5 61.2
Maximum input current
Continuous (200-240 V) [A] 54.0 68.0 68.0 80.0 80.0 104 104 130 130 154
Intermittent (60 s overload) (200-240 V) [A] 81.0 74.8 102 88.0 120 114 156 143 195 169
Additional specifications
IP20 maximum cable cross-section for mains,
. 35(2) 50 (1) 50 (1) 150 (300 MCM) | 150 (300 MCM)
brake, motor, and load sharing [mm?] ([AWG])
IP21, IP55, IP66 maximum cable cross-section for
. 50 (1) 50 (1) 50 (1) 150 (300 MCM) | 150 (300 MCM)
mains and motor [mm?] ([AWG])
IP21, IP55, IP66 maximum cable cross-section for
. 50 (1) 50 (1) 50 (1) 95 (3/0) 95 (3/0)
brake and load sharing [mm?] ([AWG])
. . . 185, 150, 120
Maximum cable cross-section? for disconnect 95, 70, 70
2 (AWG)) 50, 35,35 (1, 2, 2) (3/0, 2/0, 2/0) (350 MCM, 300
[mm (0 P MCM, 4/0)
Estimated power loss at rated maximum load
WP 624 737 740 845 874 1140 1143 1353 1400 1636
Efficiency? 0.96 0.97 0.97 0.97 0.97

Table 8.3 Mains Supply 200-240 V, P15K-P37K
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8.1.2 Mains Supply 380-500 V

Type designation PK37 PK55 PK75 | P1K1 P1K5 P2K2 P3KO | P4KO | P5K5 | P7K5
Typical shaft output [kW/(hp)] 0.37 0.55 0.75 1.1 1.5 22 3.0 4.0 55 75
(0.5) (0.75) (1.0) (1.5) (2.0) (3.0) (4.0) (5.0 (7.5) (10)
Enclosure protection rating 1P20 (FC 301 only) Al Al Al Al Al - - - - -
Enclosure protection rating 1P20, P21 A2 A2 A2 A2 A2 A2 A2 A2 A3 A3
Enclosure protection rating IP55, IP66 A4/A5 A4/A5 | A4/A5 | A4/A5 | A4/A5 | A4/A5 | A4/A5 | A4/A5 A5 A5
Output current high overload 160% for 1 minute
Shaft output [kW/(hp)] 0.37 0.55 0.75 1.1 15 22 3.0 40 55 75
(0.5) (0.75) (1.0 (1.5) (2.0) (3.0) (4.0) (5.0) (7.5) (10)
Continuous (380-440 V) [A] 13 1.8 24 3.0 4.1 5.6 7.2 10 13 16
Intermittent (380-440 V) [A] 2.1 29 338 4.8 6.6 9.0 11.5 16 208 | 256
Continuous (441-500 V) [A] 1.2 1.6 2.1 2.7 34 4.8 6.3 8.2 1 14.5
Intermittent (441-500 V) [A] 1.9 26 34 43 54 7.7 10.1 13.1 17.6 23.2
Continuous kVA (400 V) [kVA] 0.9 13 1.7 2.1 2.8 3.9 5.0 6.9 9.0 1
Continuous kVA (460 V) [kVA] 0.9 13 1.7 24 27 338 5.0 6.5 8.8 11.6
Maximum input current
Continuous (380-440 V) [A] 1.2 1.6 2.2 2.7 3.7 5.0 6.5 9.0 11.7 144
Intermittent (380-440 V) [A] 1.9 26 35 4.3 59 8.0 10.4 14.4 18.7 23
Continuous (441-500 V) [A] 1.0 1.4 1.9 2.7 3.1 43 5.7 74 9.9 13
Intermittent (441-500 V) [A] 1.6 2.2 3.0 4.3 5.0 6.9 9.1 11.8 15.8 20.8

Additional specifications

IP20, IP21 maximum cable cross-section? for
44,4 (12,12,12)

mains, motor, brake, and load sharing [mm?] (minimum 0.2(24))

([AWG])

IP55, IP66 maximum cable cross-section? for

mains, motor, brake, and load sharing [mm?] 4,44 (12,12,12)
(IAWG])

Maximum cable cross-section? for disconnect
[mm?] ([AWG])

6,44 (10,12,12)

Estimated power loss at rated maximum load
e 35 42 46 58 62 88 116 124 187 255
Efﬁciency‘” 0.93 0.95 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.97

Table 8.4 Mains Supply 380-500 V (FC 302), 380-480 V (FC 301), PK37-P7K5
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Type designation P11K P15K P18K P22K
High/normal overload" HO NO HO NO HO NO HO NO
Typical shaft output [kW/(hp)] 11 (15) 15 (20) 15 (20) 18.5 (25) | 18.5 (25) | 22 (30) | 22 (30) | 30 (40)
Enclosure protection rating 1P20 B3 B3 B4 B4
Enclosure protection rating IP21, IP55, IP66 B1 B1 B2 B2
Output current

Continuous (380-440 V) [A] 24 32 32 375 375 44 44 61
Intermittent (60 s overload) (380-440 V) [A] 384 35.2 51.2 413 60 48.4 704 67.1
Continuous (441-500 V) [A] 21 27 27 34 34 40 40 52
Intermittent (60 s overload)

(441-500 V) [A] 33.6 29.7 43.2 374 544 44 64 57.2
Continuous kVA (400 V) [kVA] 16.6 22.2 222 26 26 30.5 30.5 423
Continuous kVA (460 V) [kVA] - 215 - 27.1 - 319 - 414
Maximum input current

Continuous (380-440 V) [A] 22 29 29 34 34 40 40 55
Intermittent (60 s overload)

(380440 V) [A] 352 31.9 46.4 374 544 44 64 60.5
Continuous (441-500 V) [A] 19 25 25 31 31 36 36 47
Intermittent (60 s overload)

(441500 V) [A] 304 27.5 40 34.1 49.6 39.6 57.6 51.7
Additional specifications

IP21, IP55, IP66 maximum cable cross-section?

for mains, brake, and load sharing [mm?] 16, 10, 16 (6, 8, 6) 16, 10, 16 (6, 8, 6) 35--(2,-) 35,--(2-7)

(IAWG])

IP21, IP55, IP66 maximum cable cross-section?

10, 10,- (8, 8,-) 10, 10,- (8, 8,-) 35, 25,25 (2,4,4) | 35,25 ,25(2,4,4)
for motor [mm?] ([AWG])
IP20 maximum cable cross-section? for mains,

10, 10,- (8, 8,-) 10, 10,- (8, 8,-) 35,--(2,-7) 35,--(2,-7)
brake, motor, and load sharing [mm?2] ([AWG])
Maximum cable cross-section? for disconnect

16, 10, 10 (6, 8, 8)
[mm?] ([AWG])
Estimated power loss at rated maximum load
291 392 379 465 444 525 547 739

[W]S)
Efficiency® 0.98 0.98 0.98 0.98

Table 8.5 Mains Supply 380-500 V (FC 302), 380-480 V (FC 301), P11K-P22K
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Type designation P30K P37K P45K P55K P75K
High/normal overload" HO NO HO NO HO NO HO NO HO NO
Typical shaft output [kW/(hp)] 30 (40) 37 (50) 37 (50) 45 (60) | 45 (60) | 55 (75) | 55 (75) |75 (100) | 75 (100) | 90 (125)
Enclosure protection rating 1P20 B4 a3 a3 c4 Cc4
Enclosure protection rating IP21,
1 1 1 (@) 2

IP55, IP66
Output current
Continuous (380-440 V) [A] 61 73 73 90 90 106 106 147 147 177
Intermittent (60 s overload)

91.5 80.3 110 99 135 117 159 162 221 195
(380-440 V) [A]
Continuous (441-500 V) [A] 52 65 65 80 80 105 105 130 130 160
Intermittent (60 s overload)

78 715 97.5 88 120 116 158 143 195 176
(441-500 V) [A]
Continuous kVA (400 V) [kVA] 423 50.6 50.6 624 624 73.4 734 102 102 123
Continuous kVA (460 V) [kVA] - 51.8 - 63.7 - 83.7 - 104 - 128
Maximum input current
Continuous (380-440 V) [A] 55 66 66 82 82 96 96 133 133 161
Intermittent (60 s overload) (380-

82.5 726 929 90.2 123 106 144 146 200 177
440 V) [A]
Continuous (441-500 V) [A] 47 59 59 73 73 95 95 118 118 145
Intermittent (60 s overload) (441-

70.5 64.9 88.5 80.3 110 105 143 130 177 160
500 V) [A]
Additional specifications
IP20 maximum cable cross-section
for mains and motor [mm?] 35 (2) 50 (1) 50 (1) 150 (300 MCM) 150 (300 MCM)
([AWG])
IP20 maximum cable cross-section
for brake and load sharing [mm?] 35(2) 50 (1) 50 (1) 95 (4/0) 95 (4/0)
(IAWG])
IP21, IP55, IP66 maximum cable
cross-section for mains and motor 50 (1) 50 (1) 50 (1) 150 (300 MCM) 150 (300 MCM)
[mm?] ([AWG])
IP21, IP55, IP66 maximum cable
cross-section for brake and load 50 (1) 50 (1) 50 (1) 95 (3/0) 95 (3/0)
sharing [mm?] ([AWG])

i - jon? 185, 150, 120
Ma?amu.m cable cross szectlon for 50, 35, 35 95, 70, 70 350 MOt 300
mains disconnect [mm?] ([AWG]) 1,22 (3/0, 2/0, 2/0) '

MCM, 4/0)
Estimated power loss
. 570 698 697 843 891 1083 1022 1384 1232 1474
at rated maximum load [W]?
Efﬁciency“) 0.98 0.98 0.98 0.98 0.99
Table 8.6 Mains Supply 380-500 V (FC 302), 380-480 V (FC 301), P30K-P75K
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8.1.3 Mains Supply 525-600 V (FC 302 only)

Type designation PK75 P1K1 P1K5 P2K2 P3Ko0 P4KO0 P5K5 P7K5
Typical shaft output [kW/(hp)] 0.75 (1) 1.1 (1.5) 1.5 (2.0) | 2.2 (3.0) 3 (4.0) 4 (5.0) 55(7.5) [ 7.5(10)
Enclosure protection rating 1P20, P21 A3 A3 A3 A3 A3 A3 A3 A3
Enclosure protection rating IP55 A5 A5 A5 A5 A5 A5 A5 A5
Output current
Continuous (525-550 V) [A] 1.8 2.6 2.9 4.1 5.2 6.4 9.5 11.5
Intermittent (525-550 V) [A] 29 42 4.6 6.6 83 10.2 15.2 18.4
Continuous (551-600 V) [A] 1.7 24 2.7 39 49 6.1 9.0 11.0
Intermittent (551-600 V) [A] 2.7 3.8 43 6.2 7.8 9.8 144 17.6
Continuous kVA (525 V) [kVA] 1.7 25 2.8 39 5.0 6.1 2.0 11.0
Continuous kVA (575 V) [kVA] 1.7 24 2.7 39 4.9 6.1 2.0 11.0
Maximum input current
Continuous (525-600 V) [A] 1.7 24 2.7 4.1 5.2 5.8 8.6 104
Intermittent (525-600 V) [A] 2.7 3.8 43 6.6 83 9.3 13.8 16.6
Additional specifications
Maximum cable cross-section? for mains, motor, 4,44 (12,12,12)
brake, and load sharing [mm?] ([AWG]) (minimum 0.2 (24))
Maximum cable cross-section? for disconnect

6,44 (10,12,12)
[mm?] ([AWG])
Estimated power loss at rated maximum load
wp 35 50 65 92 122 145 195 261
Efﬁciency‘” 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Table 8.7 Mains Supply 525-600 V (FC 302 only), PK75-P7K5

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 57



Specifications

VLT® AutomationDrive FC 301/302

Type designation P11K P15K P18K P22K P30K
High/Normal load" HO NO HO NO HO NO HO NO HO NO
Typical shaft output [kW/(hp)] 11 (15) | 15(20) | 15 (20) | 18.5 (25)| 18.5 (25) | 22 (30) | 22 (30) | 30 (40) | 30 (40) | 37 (50)
Enclosure protection rating 1P20 B3 B3 B4 B4 B4
Enclosure protection ratinglP21, IP55,

P66 B1 B1 B2 B2 l
Output current

Continuous (525-550 V) [A] 19 23 23 28 28 36 36 43 43 54
Intermittent (525-550 V) [A] 30 25 37 31 45 40 58 47 65 59
Continuous (551-600 V) [A] 18 22 22 27 27 34 34 41 41 52
Intermittent (551-600 V) [A] 29 24 35 30 43 37 54 45 62 57
Continuous kVA (550 V) [kVA] 18.1 219 219 26.7 26.7 343 343 41.0 41.0 514
Continuous kVA (575 V) [kVA] 17.9 219 219 269 26.9 339 339 40.8 40.8 51.8
Maximum input current

Continuous at 550 V [A] 17.2 20.9 20.9 254 254 32.7 32.7 39 39 49
Intermittent at 550 V [A] 28 23 33 28 41 36 52 43 59 54
Continuous at 575 V [A] 16 20 20 24 24 31 31 37 37 47
Intermittent at 575 V [A] 26 22 32 27 39 34 50 41 56 52
Additional specifications

IP20 maximum cable cross-section?

for mains, brake, motor, and load 10, 10,- (8, 8,-) 10, 10,- (8, 8,-) 35,--(2,-) 35--(2,-7) 35--(2,-7)
sharing [mm?] ([AWG])

IP21, IP55, IP66 maximum cable

cross-section? for mains, brake, and | 16, 10, 10 (6, 8, 8) | 16, 10, 10 (6, 8, 8) 35--(2-7) 35--(2-7) 50,-- (1,--)
load sharing [mm?] ([AWG])

IP21, IP55, IP66 maximum cable

cross-section? for motor [mm?] 10, 10,- (8, 8,-) 10, 10,- (8, 8,-) 35,25,25(2,4,4)| 35,25,25(2,4,4) 50,-- (1,--)
([AWG])

Maximum cable cross-section? for 16, 10, 10 50, 35, 35
disconnect [mm?] ([AWG]) (6,8, 8) (1,2,2)
Estimated power loss

at rated maximum load [W]? 220 300 300 370 370 440 440 600 600 740
Efﬁciency‘” 0.98 0.98 0.98 0.98 0.98
Table 8.8 Mains Supply 525-600 V (FC 302 only), P11K-P30K
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Type designation P37K P45K P55K P75K
High/Normal load" HO NO HO NO HO NO HO NO
Typical shaft output [kW/(hp)] 37 (50) | 45 (60) | 45 (60) | 55 (75) | 55 (75) |75 (100) [ 75 (100) | 90 (125)
Enclosure protection rating 1P20 a3 a3 a3 c4 c4
Enclosure protection rating IP21, IP55, IP66 (@] (@] c1 2 2
Output current
Continuous (525-550 V) [A] 54 65 65 87 87 105 105 137
Intermittent (525-550 V) [A] 81 72 98 96 131 116 158 151
Continuous (551-600 V) [A] 52 62 62 83 83 100 100 131
Intermittent (551-600 V) [A] 78 68 93 91 125 110 150 144
Continuous kVA (550 V) [kVA] 514 61.9 61.9 829 829 100.0 100.0 130.5
Continuous kVA (575 V) [kVA] 51.8 61.7 61.7 82.7 82.7 99.6 99.6 130.5
Maximum input current
Continuous at 550 V [A] 49 59 59 789 789 953 953 124.3
Intermittent at 550 V [A] 74 65 89 87 118 105 143 137
Continuous at 575 V [A] 47 56 56 75 75 91 91 119
Intermittent at 575 V [A] 70 62 85 83 113 100 137 131
Additional specifications
IP20 maximum cable cross-section for mains and

50 (1) 150 (300 MCM)
motor [mm?] ([AWG])
IP20 maximum cable cross-section for brake and load

. 50 (1) 95 (4/0)

sharing [mm?] ([AWG])
IP21, IP55, IP66 maximum cable cross-section for
. 50 (1) 150 (300 MCM)
mains and motor [mm?] ([AWG])
IP21, IP55, IP66 maximum cable cross-section for brake
. 50 (1) 95 (4/0)
and load sharing [mm?] ([AWG])

i - ion? i i 185, 150, 120
Maxtnum cable cross-section? for mains disconnect 50, 35, 35 95, 70, 70 350 MOt 300
[mm7] ([AWG)) (1,22 (3/0, 2/0, 2/0) '

MCM, 4/0)
Estimated power loss at rated maximum load [W]? 740 900 900 1100 1100 1500 1500 1800
Efficiency” 0.98 0.98 0.98 0.98

Table 8.9 Mains Supply 525-600 V P37K-P75K (FC 302 only), P37K-P75K

For fuse ratings, see chapter 8.7 Fuses and Circuit Breakers.

1) High overload=150% or 160% torque for a duration of 60 s. Normal overload=110% torque for a duration of 60 s.

2) The 3 values for the maximum cable cross-section are for single core, flexible wire, and flexible wire with sleeve, respectively.

3) Applies for dimensioning of frequency converter cooling. If the switching frequency is higher than the default setting, the power losses may
increase. LCP and typical control card power consumptions are included. For power loss data according to EN 50598-2, refer to www.danfoss.com/
vitenergyefficiency

4) Efficiency measured at nominal current. For energy efficiency class, see chapter 8.4 Ambient Conditions. For part load losses, see
www.danfoss.com/vitenergyefficiency.

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 59


http://www.danfoss.com/vltenergyefficiency
http://www.danfoss.com/vltenergyefficiency
http://www.danfoss.com/vltenergyefficiency

Dt

Specifications VLT® AutomationDrive FC 301/302

8.1.4 Mains Supply 525-690 V (FC 302 only)

Type designation P1K1 P1K5 P2K2 P3K0 P4KO0 P5K5 P7K5
High/normal overload" HO/NO HO/NO HO/NO HO/NO HO/NO HO/NO HO/NO
Typical shaft output [kW/(hp)] 1.1 (1.5) 1.5(20) | 22 (3.0 | 3.0(4.0) | 4.0 (5.0 5.5 (7.5) 7.5 (10)
Enclosure protection rating IP20 A3 A3 A3 A3 A3 A3 A3
Output current
Continuous (525-550 V) [A] 2.1 2.7 3.9 4.9 6.1 9.0 11.0
Intermittent (525-550 V) [A] 34 4.3 6.2 7.8 9.8 14.4 17.6
Continuous (551-690 V) [A] 1.6 2.2 3.2 4.5 5.5 7.5 10.0
Intermittent (551-690 V) [A] 2.6 3.5 5.1 7.2 8.8 12.0 16.0
Continuous kVA 525 V 1.9 2.5 3.5 4.5 5.5 8.2 10.0
Continuous kVA 690 V 1.9 2.6 3.8 54 6.6 9.0 12.0
Maximum input current
Continuous (525-550 V) [A] 1.9 24 35 4.4 5.5 8.1 9.9
Intermittent (525-550 V) [A] 3.0 3.9 5.6 7.0 8.8 12.9 15.8
Continuous (551-690 V) [A] 1.4 2.0 2.9 4.0 49 6.7 9.0
Intermittent (551-690 V) [A] 23 3.2 4.6 6.5 7.9 10.8 14.4
Additional specifications
Maximum cable cross-section? for mains, motor, brake, .

4,4,4 (12,12, 12) (minimum 0.2 (24)
and load sharing [mm?] ([AWG])
Maximum cable cross-section? for disconnect [mm?]

6,4,4 (10,12, 12)

([AWG])
Estimated power loss at rated maximum load (W)? 44 60 88 120 160 220 300
Efficiency” 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Table 8.10 A3 Enclosure, Mains Supply 525-690 V IP20/Protected Chassis, P1K1-P7K5
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Type designation P11K P15K P18K P22K
High/normal overload" HO NO HO NO HO NO HO NO
Typical shaft output at 550 V [kW/(hp)] 7.5 1 1 15 15 18.5 18.5 22

(10) (15) (15) (20) (20) (25) (25) (30)
Typical shaft output at 690 V [kW/(hp)] 11 15 15 18.5 18.5 22 22 30

(15) (20) (20) (25) (25) (30) (30) (40)
Enclosure protection rating 1P20 B4 B4 B4 B4
Enclosure protection rating IP21, IP55 B2 B2 B2 B2
Output current
Continuous (525-550 V) [A] 14.0 19.0 19.0 23.0 23.0 28.0 28.0 36.0
Intermittent (60 s overload) (525-550 V) [A] 224 20.9 304 253 36.8 30.8 44.8 39.6
Continuous (551-690 V) [A] 13.0 18.0 18.0 220 220 27.0 27.0 34.0
Intermittent (60 s overload) (551-690 V) [A] 20.8 19.8 28.8 24.2 35.2 29.7 43.2 374
Continuous kVA (at 550 V) [kVA] 133 18.1 18.1 219 219 26.7 26.7 343
Continuous kVA (at 690 V) [kVA] 15.5 215 215 26.3 26.3 323 323 40.6
Maximum input current
Continuous (at 550 V) (A) 15.0 19.5 19.5 24.0 240 29.0 29.0 36.0
Intermittent (60 s overload) (at 550 V) (A) 23.2 21.5 31.2 26.4 384 319 46.4 39.6
Continuous (at 690 V) (A) 14.5 19.5 19.5 24.0 240 29.0 29.0 36.0
Intermittent (60 s overload) (at 690 V) (A) 23.2 21.5 31.2 26.4 384 319 46.4 39.6
Additional specifications
Maximum cable cross-section? for mains/motor,

35, 25,25 (2, 4, 4)
load share, and brake [mm?] ([AWG])
Maximum cable cross-section? for mains disconnect
16, 10, 10 (6, 8, 8)

[mm?] (IAWG])
Estimated power loss at rated maximum load (W)? 150 220 220 300 300 370 370 440
Efficiency® 0.98 0.98 0.98 0.98

Table 8.11 B2/B4 Enclosure, Mains Supply 525-690 V 1P20/IP21/IP55 - Chassis/NEMA 1/NEMA 12 (FC 302 only), P11K-P22K

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 61



Specifications VLT® AutomationDrive FC 301/302
Type designation P30K P37K P45K P55K P75K
High/normal overload" HO NO HO NO HO NO HO NO HO NO
Typical shaft output at 550 V [kW/(hp)] 22 30 30 37 37 45 45 55 55 75

(30) (40) (40) (50) (50) (60) (60) (75) (75) (100)
Typical shaft output at 690 V [kW/(hp)] 30 37 37 45 45 55 55 75 75 90

(40) (50) (50) (60) (60) (75) (75) (100) (100) (125)
Enclosure protection rating IP20 B4 a3 a D3h D3h
Enclosure protection rating IP21, IP55 (@) 2 c2 2 (@)
Output current
Continuous (525-550 V) [A] 36.0 43.0 43.0 54.0 54.0 65.0 65.0 87.0 87.0 105
Intermittent (60 s overload) (525-550 V)
[A] 54.0 47.3 64.5 594 81.0 71.5 97.5 95.7 130.5 115.5
Continuous (551-690 V) [A] 34.0 41.0 41.0 52.0 52.0 62.0 62.0 83.0 83.0 100
Intermittent (60 s overload) (551-690 V)
[A] 51.0 451 61.5 57.2 78.0 68.2 93.0 91.3 124.5 110
continuous kVA (at 550 V) [kVA] 343 41.0 41.0 514 514 61.9 61.9 829 829 100
continuous kVA (at 690 V) [kVA] 40.6 49.0 49.0 62.1 62.1 74.1 741 99.2 99.2 119.5
Maximum input current
Continuous (at 550 V) [A] 36.0 49.0 49.0 59.0 59.0 71.0 71.0 87.0 87.0 99.0
Intermittent (60 s overload) (at 550 V) [A] 54.0 539 72.0 64.9 87.0 78.1 105.0 95.7 129 108.9
Continuous (at 690 V) [A] 36.0 48.0 48.0 58.0 58.0 70.0 70.0 86.0 - -
Intermittent (60 s overload) (at 690 V) [A] 54.0 52.8 72.0 63.8 87.0 77.0 105 94.6 - -
Additional specifications
Maximum cable cross-section for mains

150 (300 MCM)
and motor [mm?] ([AWG])
Maximum cable cross-section for load
95 (3/0)
share and brake [mm?] ([AWG])
185, 150, 120
. - . 95, 70, 70
Maximum cable cross-section? for mains (350 MCM, 300 -
. (370, 2/0, 2/0)

disconnect [mm?] ([AWG]) MCM, 4/0)
Estimated power loss

600 740 740 900 900 1100 1100 1500 1500 1800
at rated maximum load [W]?
Efﬁciency‘” 0.98 0.98 0.98 0.98 0.98

Table 8.12 B4, C2, C3 Enclosure, Mains Supply 525-690 V 1P20/IP21/IP55 - Chassis/NEMA1/NEMA 12 (FC 302 only), P30K-P75K

For fuse ratings, see chapter 8.7 Fuses and Circuit Breakers.

1) High overload=150% or 160% torque for a duration of 60 s. Normal overload=110% torque for a duration of 60 s.

2) The 3 values for the maximum cable cross-section are for single core, flexible wire, and flexible wire with sleeve, respectively.

3) Applies for dimensioning of frequency converter cooling. If the switching frequency is higher than the default setting, the power losses may
increase. LCP and typical control card power consumptions are included. For power loss data according to EN 50598-2, refer to www.danfoss.com/
vitenergyefficiency

4) Efficiency measured at nominal current. For energy efficiency class, see chapter 8.4 Ambient Conditions. For part load losses, see
www.danfoss.com/vitenergyefficiency.
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8.2 Mains Supply

Mains supply

Supply terminals (6-pulse) L1, L2, L3
Supply terminals (12-pulse) L1-1, L2-1, L3-1, L1-2, L2-2, L3-2
Supply voltage 200-240 V £10%
Supply voltage FC 301: 380-480 V/FC 302: 380-500 V +10%
Supply voltage FC 302: 525-600 V £10%
Supply voltage FC 302: 525-690 V £10%

Mains voltage low/mains drop-out:

During low mains voltage or a mains drop-out, the frequency converter continues until the DC-link voltage drops below the
minimum stop level, which corresponds typically to 15% below the frequency converter's lowest rated supply voltage. Power-up
and full torque cannot be expected at mains voltage lower than 10% below the frequency converter's lowest rated supply
voltage.

Supply frequency 50/60 Hz +5%
Maximum imbalance temporary between mains phases 3.0% of rated supply voltage
True power factor (A) 20.9 nominal at rated load
Displacement power factor (cos ¢) Near unity (>0.98)
Switching on input supply L1, L2, L3 (power-ups) 7.5 kW (10 hp) Maximum 2 times per minute.
Switching on input supply L1, L2, L3 (power-ups) 11-75 kW (15-101 hp) Maximum 1 time per minute.
Switching on input supply L1, L2, L3 (power-ups) =290 kW (121 hp) Maximum 1 time per 2 minutes.
Environment according to EN60664-1 Overvoltage category lll/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100000 RMS symmetrical Amperes,
240/500/600/690 V maximum.

8.3 Motor Output and Motor Data

Motor output (U, V, WD)

Output voltage 0-100% of supply voltage
Output frequency 0-590 Hz
Output frequency in flux mode 0-300 Hz
Switching on output Unlimited
Ramp times 0.01-3600 s

Torque characteristics

Starting torque (constant torque) Maximum 160% for 60 s” once in 10 minutes
Starting/overload torque (variable torque) Maximum 110% up to 0.5 s” once in 10 minutes
Torque rise time in flux (for 5 kHz fsw) 1 ms
Torque rise time in VVC* (independent of fsw) 10 ms

1) Percentage relates to the nominal torque.

8.4 Ambient Conditions

Environment

Enclosure IP20/Chassis, IP21/Type 1, IP55/Type 12, IP66/Type 4X
Vibration test 109
Maximum THDv 10%
Maximum relative humidity 5-93% (IEC 721-3-3; Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 60068-2-43) H2S test Class Kd
Ambient temperature” Maximum 50 °C (122 °F)(24-hour average maximum 45 °C (113 °F))
Minimum ambient temperature during full-scale operation 0°C(32°F)
Minimum ambient temperature at reduced performance -10 °C (14 °F)
Temperature during storage/transport -25 to +65/70 °C (-13 to +149/158 °F)
Maximum altitude above sea level without derating" 1000 m (3280 ft)
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EMC standards, Emission EN 61800-3
EMC standards, Immunity EN 61800-3
Energy efficiency class? IE2

1) See special conditions in the design guide, for:
. Derating for high ambient temperature.
o Derating for high altitude.

2) Determined according to EN 50598-2 at:
o Rated load.
o 90% rated frequency.
. Switching frequency factory setting.

. Switching pattern factory setting.

8.5 Cable Specifications

Cable lengths and cross-sections for control cables”

Maximum motor cable length, shielded

FC 301: 50 m (164 ft)/FC 302: 150 m (492 ft)

Maximum motor cable length, unshielded

FC 301: 75 m (246 ft)/FC 302: 300 m (984 ft)

Maximum cross-section to control terminals, flexible/rigid wire without cable end sleeves

1.5 mm?%/16 AWG

Maximum cross-section to control terminals, flexible wire with cable end sleeves

1 mm?2/18 AWG

Maximum cross-section to control terminals, flexible wire with cable end sleeves with collar

0.5 mm?%/20 AWG

Minimum cross-section to control terminals

0.25 mm?/24 AWG

1) For power cables, see electrical tables in chapter 8.1 Electrical Data.

8.6 Control Input/Output and Control Data

Digital inputs

Programmable digital inputs

FC 301: 4 (5)"/FC 302: 4 (6)"

Terminal number

18, 19, 27", 29", 32, 33

Logic PNP or NPN
Voltage level 0-24 V DC
Voltage level, logic 0 PNP <5V DC
Voltage level, logic 1 PNP >10 V DC
Voltage level, logic 0 NPN?) >19 V DC
Voltage level, logic 1 NPN? <14V DC
Maximum voltage on input 28 V DC
Pulse frequency range 0-110 kHz
(Duty cycle) minimum pulse width 4.5 ms

Input resistance, Ri

approximately 4 kQ

1) Terminals 27 and 29 can also be programmed as output.
2) Except STO input terminal 37.

STO terminal 37" 2 (terminal 37 is fixed PNP logic)

Voltage level 0-24 VvV DC
Voltage level, logic 0 PNP <4V DC
Voltage level, logic 1 PNP >20 V DC
Maximum voltage on input 28 V DC
Typical input current at 24 V 50 mA rms
Typical input current at 20 V 60 mA rms
Input capacitance 400 nF
All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) See chapter 4.8.5 Safe Torque Off (STO) for further information about terminal 37 and STO.
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2) When using a contactor with a DC coil inside in combination with STO, it is important to make a return way for the current
from the coil when turning it off. This can be done by using a freewheel diode (or, alternatively, a 30 V or 50 V MOV for quicker
response time) across the coil. Typical contactors can be bought with this diode.

Analog inputs

Number of analog inputs

2

Terminal number

53, 54

Modes Voltage or current
Mode select Switch S201 and switch S202
Voltage mode Switch S201/switch 5202 = OFF (U)
Voltage level -10 V to +10 V (scaleable)

Input resistance, Ri

Approximately 10 kQ

Maximum voltage

20V

Current mode

Switch $201/switch S202 = ON (1)

Current level

0/4 to 20 mA (scaleable)

Input resistance, R

Approximately 200 Q

Maximum current

30 mA

Resolution for analog inputs

10 bit (+ sign)

Accuracy of analog inputs

Maximum error 0.5% of full scale

Bandwidth 100 Hz
The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
PELV isolation 2
r S
+24V c | = . g
18 ontro [— Mains 8
\
\
. High —
37 _| voltage [— Motor
Functional |
isolation I
RS485 E — DC-Bus
Illustration 8.1 PELV Isolation
Pulse/encoder inputs
Programmable pulse/encoder inputs 2/1
Terminal number pulse/encoder 29", 332/323), 333
Maximum frequency at terminal 29, 32, 33 110 kHz (Push-pull driven)
Maximum frequency at terminal 29, 32, 33 5 kHz (Open collector)
Minimum frequency at terminal 29, 32, 33 4 Hz
Voltage level See section 5-1* Digital Inputs in the programming guide.
Maximum voltage on input 28 V DC

Input resistance, Ri

Approximately 4 kQ

Pulse input accuracy (0.1-1 kHz)

Maximum error: 0.1% of full scale

Encoder input accuracy (1-11 kHz)

Maximum error: 0.05% of full scale

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

voltage terminals.

1) FC 302 only.

2) Pulse inputs are 29 and 33.
3) Encoder inputs: 32=A, 33=B.
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Digital output

Programmable digital/pulse outputs 2
Terminal number 27, 29"
Voltage level at digital/frequency output 0-24V
Maximum output current (sink or source) 40 mA
Maximum load at frequency output 1 kQ
Maximum capacitive load at frequency output 10 nF
Minimum output frequency at frequency output 0 Hz
Maximum output frequency at frequency output 32 kHz
Accuracy of frequency output Maximum error: 0.1% of full scale
Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.
The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output

Number of programmable analog outputs 1
Terminal number 42
Current range at analog output 0/4 to 20 mA
Maximum load GND - analog output less than 500 Q
Accuracy on analog output Maximum error: 0.5% of full scale
Resolution on analog output 12 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
Control card, 24 V DC output

Terminal number 12,13
Output voltage 24V +1,-3V
Maximum load 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital
inputs and outputs.

Control card, 10 V DC output

Terminal number +50
Output voltage 105V 0.5V
Maximum load 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, R5485 serial communication
Terminal number 68 (P, TX+, RX+), 69 (N, TX-, RX-)
Terminal number 61 Common for terminals 68 and 69

The RS485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the
supply voltage (PELV).

Control card, USB serial communication

USB standard 1.1 (full speed)
USB plug USB type B plug

Connection to PC is carried out via a standard host/device USB cable.

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

The USB ground connection is not galvanically isolated from protective earth. Use only an isolated laptop as PC connection to
the USB connector on the frequency converter.
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Relay outputs

Programmable relay outputs FC 301 all kW: 1/FC 302 all kW: 2
Relay 01 terminal number 1-3 (break), 1-2 (make)
Maximum terminal load (AC-1)V on 1-3 (NC), 1-2 (NO) (resistive load) 240 VAC 2 A
Maximum terminal load (AC-15)" (inductive load @ cos¢ 0.4) 240 VAC, 02 A
Maximum terminal load (DC-1)V on 1-2 (NO), 1-3 (NC) (resistive load) 60V DC 1A
Maximum terminal load (DC-13)" (inductive load) 24V DC, 0.1 A
Relay 02 (FC 302 only) terminal number 4-6 (break), 4-5 (make)
Maximum terminal load (AC-1)V on 4-5 (NO) (resistive load)?3) overvoltage cat. II 400V AC,2A
Maximum terminal load (AC-15)" on 4-5 (NO) (inductive load @ cosg 0.4) 240 V AC, 02 A
Maximum terminal load (DC-1)V on 4-5 (NO) (resistive load) 80V DC 2A
Maximum terminal load (DC-13)" on 4-5 (NO) (inductive load) 24V DC 0.1 A
Maximum terminal load (AC-1)V on 4-6 (NC) (resistive load) 240 VAC 2 A
Maximum terminal load (AC-15)" on 4-6 (NC) (inductive load @ cos® 0.4) 240 V AC, 0.2 A
Maximum terminal load (DC-1)" on 4-6 (NC) (resistive load) 50VDC2A
Maximum terminal load (DC-13)" on 4-6 (NC) (inductive load) 24V DC 0.1 A
Minimum terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24V DC 1 mA, 24V AC 20 mA
Environment according to EN 60664-1 Overvoltage category lll/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).
2) Overvoltage Category Il.

3) UL applications 300 V AC 2 A.

Control card performance
Scan interval 1 ms

Control characteristics

Resolution of output frequency at 0-590 Hz +0.003 Hz
Repeat accuracy of precise start/stop (terminals 18, 19) <+0.1 ms
System response time (terminals 18, 19, 27, 29, 32, 33) <2 ms
Speed control range (open loop) 1:100 of synchronous speed
Speed control range (closed loop) 1:1000 of synchronous speed
Speed accuracy (open loop) 30-4000 RPM: Error £8 RPM
Speed accuracy (closed loop), depending on resolution of feedback device 0-6000 RPM: Error £0.15 RPM
Torque control accuracy (speed feedback) Maximum error +5% of rated torque

All control characteristics are based on a 4-pole asynchronous motor.
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8.7 Fuses and Circuit Breakers

Use recommended fuses and/or circuit breakers on the supply side as protection if there is component break-down inside
the frequency converter (first fault).

NOTIC

Use of fuses on the supply side is mandatory for IEC 60364 (CE) and NEC 2009 (UL) compliant installations.

Recommendations
. gG type fuses.

. Moeller type circuit breakers. For other circuit breaker types, ensure that the energy into the frequency converter is
equal to or lower than the energy provided by Moeller types.

Use of recommended fuses and circuit breakers ensures that possible damage to the frequency converter is limited to
damages inside the unit. For further information, see Application Note Fuses and Circuit Breakers.

The fuses in chapter 8.7.1 CE Compliance to chapter 8.7.2 UL Compliance are suitable for use on a circuit capable of delivering
100000 Arms (symmetrical), depending on the frequency converter voltage rating. With the proper fusing, the frequency
converter short circuit current rating (SCCR) is 100000 Arms.

8.7.1 CE Compliance

200-240 V
Enclosure Power [kW] Recommended Recommended Recommended circuit | Maximum trip level
fuse size maximum fuse breaker [A]
Moeller
Al 0.25-1.5 gG-10 9G-25 PKZMO-16 16
A2 0.25-2.2 gG-10 (0.25-1.5) 9G-25 PKZMO0-25 25
9G-16 (2.2)
A3 3.0-3.7 gG-16 (3) 9G-32 PKZMO0-25 25
9G-20 3.7)
A4 0.25-2.2 gG-10 (0.25-1.5) gG-32 PKZMo0-25 25
gG-16 (2.2)
A5 0.25-3.7 gG-10 (0.25-1.5) gG-32 PKZMo0-25 25
gG-16 (2.2-3)
gG-20 (3.7)
B1 5.5-7.5 gG-25 (5.5) gG-80 PKZM4-63 63
gG-32 (7.5)
B2 1M gG-50 gG-100 NZMB1-A100 100
B3 5.5 gG-25 gG-63 PKZM4-50 50
B4 7.5-15 gG-32 (7.5) gG-125 NZMB1-A100 100
gG-50 (11)
gG-63 (15)
C1 15-22 gG-63 (15) gG-160 (15-18.5) NZMB2-A200 160
gG-80 (18.5) aR-160 (22)
gG-100 (22)
C2 30-37 aR-160 (30) aR-200 (30) NZMB2-A250 250
aR-200 (37) aR-250 (37)
c3 18.5-22 gG-80 (18.5) gG-150 (18.5) NZMB2-A200 150
aR-125 (22) aR-160 (22)
c4 30-37 aR-160 (30) aR-200 (30) NZMB2-A250 250
aR-200 (37) aR-250 (37)

Table 8.13 200-240 V, Enclosure Sizes A, B, and C
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380-500 V
Enclosure Power [kW] Recommended Recommended Recommended circuit [ Maximum trip level
fuse size maximum fuse breaker Moeller [A]
Al 0.37-15 gG-10 gG-25 PKZMO0-16 16
A2 0.37-4.0 gG-10 (0.37-3) gG-25 PKZMO0-25 25
gG-16 (4)
A3 55-75 gG-16 gG-32 PKZMO0-25 25
A4 0.37-4 gG-10 (0.37-3) gG-32 PKZMO0-25 25
gG-16 (4)
A5 0.37-7.5 gG-10 (0.37-3) gG-32 PKZMO0-25 25
gG-16 (4-7.5)
B1 11-15 gG-40 gG-80 PKZM4-63 63
B2 18.5-22 gG-50 (18.5) gG-100 NZMB1-A100 100
9G-63 (22)
B3 11-15 gG-40 gG-63 PKZM4-50 50
B4 18.5-30 gG-50 (18.5) gG-125 NZMB1-A100 100
9G-63 (22)
gG-80 (30)
@ 30-45 gG-80 (30) 9G-160 NZMB2-A200 160
gG-100 (37)
gG-160 (45)
2 55-75 aR-200 (55) aR-250 NZMB2-A250 250
aR-250 (75)
a3 37-45 gG-100 (37) 9G-150 (37) NZMB2-A200 150
gG-160 (45) gG-160 (45)
Cc4 55-75 aR-200 (55) aR-250 NZMB2-A250 250
aR-250 (75)

Table 8.14 380-500 V, Enclosure Sizes A, B, and C
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525-600 V
Enclosure Power [kW] Recommended Recommended Recommended circuit [ Maximum trip level
fuse size maximum fuse breaker [A]
Moeller
A2 0-75-4.0 gG-10 gG-25 PKZMO0-25 25
A3 55-75 gG-10 (5.5) gG-32 PKZMO0-25 25
gG-16 (7.5)
A5 0.75-7.5 gG-10 (0.75-5.5) gG-32 PKZMO0-25 25
gG-16 (7.5)
B1 11-18 gG-25 (11) gG-80 PKZM4-63 63
gG-32 (15)
gG-40 (18.5)
B2 22-30 gG-50 (22) gG-100 NZMB1-A100 100
gG-63 (30)
B3 11-15 gG-25 (11) gG-63 PKZM4-50 50
gG-32 (15)
B4 18.5-30 gG-40 (18.5) gG-125 NZMB1-A100 100
9G-50 (22)
9G-63 (30)
(@] 37-55 gG-63 (37) gG-160 (37-45) NZMB2-A200 160
gG-100 (45) aR-250 (55)
aR-160 (55)
2 75 aR-200 (75) aR-250 NZMB2-A250 250
c3 37-45 gG-63 (37) gG-150 NZMB2-A200 150
gG-100 (45)
c4 55-75 aR-160 (55) aR-250 NZMB2-A250 250
aR-200 (75)
Table 8.15 525-600 V, Enclosure Sizes A, B, and C
525-690 V
Enclosure Power [kW] Recommended Recommended Recommended circuit | Maximum trip level
fuse size maximum fuse breaker [A]
Moeller
A3 1.1 9G-6 9G-25
1.5 gG-6 gG-25
22 gG-6 gG-25
3 gG-10 9G-25 PKZMO-16 16
4 gG-10 gG-25
5.5 gG-16 9G-25
7.5 gG-16 9G-25
B2/B4 1 9G-25 (11) 9G-63
15 9G-32 (15)
18 gG-32 (18) h h
22 gG-40 (22)
B4/C2 30 9G-63 (30) 9G-80 (30) - -
C2/C3 37 gG-63 (37) gG-100 (37)
45 gG-80 (45) gG-125 (45) h h
2 55 gG-100 (55) gG-160 (55-75)
75 9G-125 (75) h h

Table 8.16 525-690 V, Enclosure Sizes A, B, and C
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8.7.2 UL Compliance

200-240 V
Recommended maximum fuse

Power Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kw] Type RK1V Type J Type T Type CC Type CC Type CC
0.25-0.37 KTN-R-05 JKS-05 JIN-05 FNQ-R-5 KTK-R-5 LP-CC-5
0.55-1.1 KTN-R-10 JKS-10 JIN-10 FNQ-R-10 KTK-R-10 LP-CC-10
1.5 KTN-R-15 JKS-15 JIN-15 FNQ-R-15 KTK-R-15 LP-CC-15
2.2 KTN-R-20 JKS-20 JIN-20 FNQ-R-20 KTK-R-20 LP-CC-20
3.0 KTN-R-25 JKS-25 JIN-25 FNQ-R-25 KTK-R-25 LP-CC-25
37 KTN-R-30 JKS-30 JIN-30 FNQ-R-30 KTK-R-30 LP-CC-30

55 KTN-R-50 KS-50 JIN-50 - - -

7.5 KTN-R-60 JKS-60 JIN-60 - - -

1 KTN-R-80 JKS-80 JIN-80 - - -

15-18.5 KTN-R-125 JKS-125 JIN-125 - - -

22 KTN-R-150 JKS-150 JIN-150 - - -

30 KTN-R-200 JKS-200 JIN-200 - - -

37 KTN-R-250 JKS-250 JIN-250 - - -

Table 8.17 200-240 V, Enclosure Sizes A, B, and C

Recommended maximum fuse
Power [kW] Ferraz- Ferraz- Ferraz- Ferraz-
SIBA Littelfuse Bussmann Littelfuse
Shawmut Shawmut Shawmut Shawmut
Type RK1 Type RK1 Type CC Type RK1 3) Type JFHR2? JFHR2 JFHR2Y 5
0.25-0.37 5017906-005 KLN-R-05 ATM-R-05 A2K-05-R FWX-5 - - HSJ-6
0.55-1.1 5017906-010 KLN-R-10 ATM-R-10 A2K-10-R FWX-10 - - HSJ-10
1.5 5017906-016 KLN-R-15 ATM-R-15 A2K-15-R FWX-15 - - HSJ-15
2.2 5017906-020 KLN-R-20 ATM-R-20 A2K-20-R FWX-20 - - HSJ-20
3.0 5017906-025 KLN-R-25 ATM-R-25 A2K-25-R FWX-25 - - HSJ-25
3.7 5012406-032 KLN-R-30 ATM-R-30 A2K-30-R FWX-30 - - HSJ-30
55 5014006-050 KLN-R-50 - A2K-50-R FWX-50 - - HSJ-50
7.5 5014006-063 KLN-R-60 - A2K-60-R FWX-60 - - HSJ-60
1 5014006-080 KLN-R-80 - A2K-80-R FWX-80 - - HSJ-80
15-18.5 2028220-125 KLN-R-125 - A2K-125-R FWX-125 - - HSJ-125
22 2028220-150 KLN-R-150 - A2K-150-R FWX-150 L255-150 A25X-150 HSJ-150
30 2028220-200 KLN-R-200 - A2K-200-R FWX-200 L255-200 A25X-200 HSJ-200
37 2028220-250 KLN-R-250 - A2K-250-R FWX-250 L255-250 A25X-250 HSJ-250

Table 8.18 200-240 V, Enclosure Sizes A, B, and C

1) KTS-fuses from Bussmann may substitute KTN for 240 V frequency converters.
2) FWH-fuses from Bussmann may substitute FWX for 240 V frequency converters.
3) A6KR fuses from Ferraz Shawmut may substitute A2KR for 240 V frequency converters.

4) A50X fuses from Ferraz Shawmut may substitute A25X for 240 V frequency converters.
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380-500 V
Recommended maximum fuse

Power Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kW] Type RK1 Type J Type T Type CC Type CC Type CC
0.37-1.1 KTS-R-6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6
1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10

3 KTS-R-15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15

4 KTS-R-20 JKS-20 1JS-20 FNQ-R-20 KTK-R-20 LP-CC-20
55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7.5 KTS-R-30 JKS-30 1JS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11 KTS-R-40 JKS-40 JJS-40 - - -

15 KTS-R-50 JKS-50 JJS-50 - - -

18 KTS-R-60 JKS-60 JJS-60 - - -

22 KTS-R-80 JKS-80 JJS-80 - - -

30 KTS-R-100 JKS-100 JJS-100 - - -

37 KTS-R-125 JKS-125 JJS-125 - - -

45 KTS-R-150 JKS-150 JJS-150 - - -

55 KTS-R-200 JKS-200 JJS-200 - - -

75 KTS-R-250 JKS-250 JJS-250 - - -

Table 8.19 380-500 V, Enclosure Sizes A, B, and C

Recommended maximum fuse
Ferraz
3 Ferraz Ferraz Shawmut Ferraz .
Power [kW] SIBA Littelfuse Shawmut Shawmut Bussmann JFerraz Shawmut Littelfuse
Type RK1 Type RK1 JFHR2 JFHR2
Type CC Type RK1 Shawmut JFHR2"Y
J

0.37-1.1 5017906-006 KLS-R-6 ATM-R-6 A6K-6-R FWH-6 HSJ-6 - -
1.5-2.2 5017906-010 KLS-R-10 ATM-R-10 A6K-10-R FWH-10 HSJ-10 - -

3 5017906-016 KLS-R-15 ATM-R-15 A6K-15-R FWH-15 HSJ-15 - -

4 5017906-020 KLS-R-20 ATM-R-20 A6K-20-R FWH-20 HSJ-20 - -
55 5017906-025 KLS-R-25 ATM-R-25 A6K-25-R FWH-25 HSJ-25 - -
7.5 5012406-032 KLS-R-30 ATM-R-30 A6K-30-R FWH-30 HSJ-30 - -

11 5014006-040 KLS-R-40 - A6K-40-R FWH-40 HSJ-40 - -
15 5014006-050 KLS-R-50 - A6K-50-R FWH-50 HSJ-50 - -
18 5014006-063 KLS-R-60 - A6K-60-R FWH-60 HSJ-60 - -
22 2028220-100 KLS-R-80 - A6K-80-R FWH-80 HSJ-80 - -
30 2028220-125 KLS-R-100 - A6K-100-R FWH-100 HSJ-100 - -
37 2028220-125 KLS-R-125 - A6K-125-R FWH-125 HSJ-125 - -
45 2028220-160 KLS-R-150 - A6K-150-R FWH-150 HSJ-150 - -
55 2028220-200 KLS-R-200 - A6K-200-R FWH-200 HSJ-200 A50-P-225 L50-S-225
75 2028220-250 KLS-R-250 - A6K-250-R FWH-250 HSJ-250 A50-P-250 L50-S-250

Table 8.20 380-500 V, Enclosure Sizes A, B, and C
1) Ferraz Shawmut A50QS fuses may substitute for A50P fuses.
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525-600 V
Recommended maximum fuse
Power | Bussmann | Bussmann | Bussmann | Bussmann | Bussmann | Bussmann SIBA Littelfuse Ferraz Ferraz
[kW] Type RK1 Type J Type T Type CC Type CC Type CC Type RK1 Type RK1 Shawmut | Shawmut
Type RK1 J

0.75- KTS-R-5 JKS-5 JJS-6 FNQ-R-5 KTK-R-5 LP-CC-5 5017906-005 | KLS-R-005 A6K-5-R HSJ-6
1.1

1.5-2.2 | KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10 | 5017906-010 | KLS-R-010 | A6K-10-R HSJ-10
3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15 | 5017906-016 | KLS-R-015 | A6K-15-R HSJ-15
4 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20 | 5017906-020 | KLS-R-020 | A6K-20-R HSJ-20
5.5 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25 | 5017906-025 | KLS-R-025 | A6K-25-R HSJ-25
7.5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30 | 5017906-030 | KLS-R-030 | A6K-30-R HSJ-30
11 KTS-R-35 JKS-35 JJS-35 - - - 5014006-040 | KLS-R-035 | A6K-35-R HSJ-35
15 KTS-R-45 JKS-45 JJS-45 - - - 5014006-050 | KLS-R-045 | A6K-45-R HSJ-45
18 KTS-R-50 JKS-50 JJS-50 - - - 5014006-050 | KLS-R-050 | A6K-50-R HSJ-50
22 KTS-R-60 JKS-60 JJS-60 - - - 5014006-063 | KLS-R-060 | A6K-60-R HSJ-60
30 KTS-R-80 JKS-80 JJS-80 - - - 5014006-080 | KLS-R-075 | A6K-80-R HSJ-80
37 KTS-R-100 JKS-100 JJS-100 - - - 5014006-100 | KLS-R-100 | A6K-100-R HSJ-100
45 KTS-R-125 JKS-125 JJS-125 - - - 2028220-125 | KLS-R-125 | A6K-125-R HSJ-125
55 KTS-R-150 | JKS-150 JJS-150 - - - 2028220-150 | KLS-R-150 | A6K-150-R | HSJ-150
75 KTS-R-175 |  JKS-175 JJS-175 - - - 2028220-200 | KLS-R-175 | A6K-175-R | HSJ-175

Table 8.21 525-600 V, Enclosure Sizes A, B, and C
525-690 V

Recommended maximum fuse

Power Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kW1] Type RK1 Type J Type T Type CC Type CC Type CC
[kW]

1.1 KTS-R-5 JKS-5 JJs-6 FNQ-R-5 KTK-R-5 LP-CC-5
1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10

3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15

4 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20

55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25

7.5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30

1 KTS-R-35 JKS-35 JJS-35 - - -

15 KTS-R-45 JKS-45 JJS-45 - - -

18 KTS-R-50 JKS-50 JJS-50 - - -

22 KTS-R-60 JKS-60 JJS-60 - - -

30 KTS-R-80 JKS-80 JJS-80 - - -

37 KTS-R-100 JKS-100 JJS-100 - - -

45 KTS-R-125 JKS-125 JJS-125 - - -

55 KTS-R-150 JKS-150 JJS-150 - - -

75 KTS-R-175 JKS-175 JJS-175 - - -

Table 8.22 525-690 V, Enclosure Sizes A, B, and C
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Recommended maximum fuse
X X Ferraz Ferraz
Maximu | Bussmann | Bussmann | Bussmann SIBA Littelfuse
Shawmut Shawmut
Power [kW] m pre- E52273 E4273 E4273 E180276 E81895
E163267/E2137 E2137
fuse RK1/JDDZ J/JDDZ T/JDDZ RK1/JDDZ RK1/JDDZ
RK1/JDDZ J/HSJ
11 30 A KTS-R-30 JKS-30 JKJS-30 5017906-030 KLS-R-030 A6K-30-R HST-30
15-18.5 45 A KTS-R-45 JKS-45 JJS-45 5014006-050 KLS-R-045 A6K-45-R HST-45
22 60 A KTS-R-60 JKS-60 JJS-60 5014006-063 KLS-R-060 A6K-60-R HST-60
30 80 A KTS-R-80 JKS-80 JJS-80 5014006-080 KLS-R-075 A6K-80-R HST-80
37 90 A KTS-R-90 JKS-90 JJS-90 5014006-100 KLS-R-090 A6K-90-R HST-90
45 100 A KTS-R-100 JKS-100 JJS-100 5014006-100 KLS-R-100 A6K-100-R HST-100
55 125 A KTS-R-125 JKS-125 JJS-125 2028220-125 KLS-150 A6K-125-R HST-125
75 150 A KTS-R-150 JKS-150 JJS-150 2028220-150 KLS-175 A6K-150-R HST-150
Table 8.23 525-690 V, Enclosure Sizes B, and C
8.8 Connection Tightening Torques
Enclosure |200-240 V |380-500 V |525-690 V |Purpose Tightening torque [Nm]
Size [kw] [kW1] [kW] ([in-1b])
A2 0.25-2.2 0.37-4 - Mains, brake resistor, load sharing, motor cables. 0.5-0.6 (4.4-5.3)
A3 3-3.7 5.5-7.5 1.1-7.5
A4 0.25-2.2 0.37-4 -
A5 3-3.7 5.5-7.5 -
Mains, brake resistor, load sharing, motor cables. 1.8 (15.9)
B1 5.5-7.5 11-15 - Relay. 0.5-0.6 (4.4-5.3)
Ground. 2-3 (17.7-26.6)
Mains, brake resistor, load sharing cables. 4.5 (39.8)
Motor cables. 4.5 (39.8)
B2 1 18.5-22 11-22 Relay. 0.5-0.6 (4.4-5.3)
Ground. 2-3 (17.7-26.6)
Mains, brake resistor, load sharing, motor cables. 1.8 (15.9)
B3 5.5-7.5 11-15 - Relay. 0.5-0.6 (4.4-5.3)
Ground. 2-3 (17.7-26.6)
Mains, brake resistor, load sharing, motor cables. 4.5 (39.8)
B4 11-15 18.5-30 11-30 Relay. 0.5-0.6 (4.4-5.3)
Ground. 2-3 (17.7-26.6)
Mains, brake resistor, load sharing cables. 10 (89)
Motor cables. 10 (89)
a 15-22 30-45 - Relay. 0.5-0.6 (44-523)
Ground. 2-3 (17.7-26.6)
Mains, motor cables. 4 (124) (up to 95 mm?
(3 AWG))
4 (212) (over 95 mm?
C2 30-37 55-75 30-75 (3 AWG))
Load Sharing, brake cables. 4 (124)
Relay. 0.5 0.6 (4.4-5.3)
Ground. 2-3 (17.7-26.6)
Mains, brake resistor, load sharing, motor cables. 10 (89)
c3 18.5-22 30-37 37-45 Relay. 0.5-0.6 (4.4-5.3)
Ground. 2-3 (17.7-26.6)
Mains, motor cables. 4 (124) (up to 95 mm?
(3 AWG))
4 (212) (over 95 mm?
c4 37-45 55-75 11-22 (3 AWG))
Load Sharing, brake cables. 4 (124)
Relay. 0.5 0.6 (4.4-5.3)
Ground. 2-3 (17.7-26.6)

Table 8.24 Tightening Torque for Cables
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8.9 Power Ratings, Weight, and D
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9 Appendix

9.1 Symbols, Abbreviations, and Conventions

°C Degrees Celsius

°F Degrees Fahrenheit

AC Alternating current

AEO Automatic energy optimization
AWG American wire gauge

AMA Automatic motor adaptation
DC Direct current

EMC Electro-magnetic compatibility
ETR Electronic thermal relay

fmN Nominal motor frequency

FC Frequency converter

Iinv Rated inverter output current
lLm Current limit

IMN Nominal motor current

IviT,MAX Maximum output current
(VRAY] Rated output current supplied by the frequency converter
IP Ingress protection

LCP Local control panel

MCT Motion control tool

ns Synchronous motor speed
PmN Nominal motor power

PELV Protective extra low voltage
PCB Printed circuit board

PM Motor Permanent magnet motor
PWM Pulse width modulation

RPM Revolutions per minute

Regen Regenerative terminals

Tum Torque limit

UmN Nominal motor voltage

Table 9.1 Symbols and Abbreviations

Conventions
Numbered lists indicate procedures.
Bullet lists indicate other information.

Italicized text indicates:
. Cross-reference.

. Link.

. Parameter name.

. Parameter group name.
. Parameter option.

. Footnote.

All dimensions in drawings are in [mm] (in).

9.2 Parameter Menu Structure

MG33AR02 Danfoss A/S © 08/2016 All rights reserved. 77



VLT® AutomationDrive FC 301/302

Appendix

induj (eubiq g1 [eul oL-§ 1919N10d [eNBIa  +6-€ awil [eibaau| LelS did peads  ze-T SPOW Hels Wd  0/-L uoneinbyuo) apop [e207  50-1
sindu |e: %L-§ awiy a4 ssedmo dwey  68-¢ uten |euoiiodold RIS did paads  LE-C siuswnsnipy Jels /-1 SPOW PEOUSAD  +0-L
SPOW 67 |© 70-S pu3 |99 1e oney dwel-g dois YIIND  +8-€ ule [euoniodold 1ieIS d UonIsod  0€-7 enJau| walsks  69-1 sonsuapeiey) anbio)  €0-|
SPOW /T [e L0-§ MelS 929Q 1e oley dwel-§ doig MdIND  €8-€ el Yd ‘ApPY  x€-T elau] JOJOW  89-L 32IN0S Yoeqpaa4 JOIOW XN|4  Z0-1
SpoW O/I e 00-S 9dA] dwey dois IND  78-€ swi] umoqg dwey anbiol  62-C adA] peo1 /9-L 5|dIduULg [03U0D JOIOW  10-1
apow Q/] [eabid  40-S swi] dwey dois }IND  18-€ Joloe4 1s00g ulen  8z-¢ paads Mo 1e Juaund) Ul 99-1 apoly uoneinbyuod  00-1
1nQ/u| |eubig swil dwey bor 08-€ swy| dn dwey anbio]  /z-z uelsuo) awi] buidweq sdueuossy  G9-| SBUINSS [e1BUSD  ,0-L

[zH] oL paads ssedAg €9 sdwey 1BYIO  48-€ joy anbio]  9z-¢ buidweq s>ueuosay 1010\ pue peoq

[INdY] ol paads ssedAg  zo- pu3 ‘|929Q 1e oney dwel-s ¢ dwey  g/-¢ Qwi| aseay Melg  ST-T juelsuo) awi| uonesusdwo)d diis  €9-1 S1919Weled
[zH] woi4 paads ssedAg |9  MelS ‘|99 1e oney dwel-s 4 dwey  //-€ Kejpg doys  yz-z uonesusadwod diis  z9-1 A19JES JO UONIAI0I] PIOMSSEd  69-0
[WdY] woi4 paads ssedhkg  09-F  pu3 ‘902 le oney dwel-S & dwey  9/-¢ Aejag avjeig eANdY  €7-C uonesuadwo) peoq paads ybIH  19-1 piomssed sidjaweled £194es  89-0
ssedAg paads .9-% 1e)S |92y e oney dwel-S  dwey  G/-€ [zH] poads axeig 1eADY  7T-C uonesusadwo) peoq paads Mol  (09-1 $5900Y piomssed sng  /9-0
He1S 1Y 3P3Y) JOIOW 65 awi] umoQ dwey ¢ dwey z/-€ [WdY] paads axeig aleandy  1z-¢ Bumas ‘usda@ PeoT  «9-L  plomssed o/m NUI HDIND O SSVY  99-0
uonoun4 aseyd JO10 buissiy 85 swi] dn dwey  dwey |/-€ 1ua.N) dxeig dsedpPy  0Z-C Kouanbaiy sas|nd 1s9] 1e1s bulkl4  65-1L piomsseq NUS YPIND  §9-0
UbIH soeqpasy Bulutem /S 9dAL v dwey 0/-€ djelg [edlueyd  xZ-T duN) sas|ng 1s9) els buikly  8s-L piomsseqd O/m NUI UIB|A O} SS92DY  L9-0
MO7 deqpaad buluiepy  95-t ¥ dwey /- uien abeyjor-I9A0  61-T 4 - dhsudereyd y/n 95-1L pIomssed NUS U 09-0
YbiH aduaiapRy buluiem S5t pu3 ‘|223Q Je oney dwes-s ¢ dwey  89-¢ uoiIpuod 9y axelg  8l-¢ N - d[suedeIeY) 4/N 66-L piomssed  4x9-0
MOT duaI9yRY buluiepy  pS- RIS |99 1e oney dwel-s ¢ dwey  /9-€ Jo1uo) abeyoa-1InQ  /£1-T Bujuaseampay ur uononpai abeyop  pS-1 £do> dn-195 150
YbIH paads bulwiepm €5 pu3 ‘220 Je oney duwies-s € dwey  99-€ uaund "Xe aelq DY 9l-¢ Aouanbaid Ylys [PPoN  €5-L Ado) dDT1  0S-0
Mo paads Buluiepy  zG-¢  1els [P0y Je oney dwel- € dwey  §9-€ ayD axerg  SL-z  [zH] Buisnaubey [ewioN paads uIN - 75-L aneg/Ado)y  45-0
ybiH uaund buluiepy LS awi] umop dwey ¢ dwey z9-€ Bulionuoly 1amod aelg  €1-z  [WdY] Buisnaubey jewlioN paads Uiy LG-L dD1 uo Aay| [ssedAg aauq@]  SH-0
MO JUaLN) Buluiep 0S5 awil dn dwey ¢ dwey |9-¢ (M) NwWIT Jamod ayelg  ZL-C paads o197 e uonesnaubely JOION  0S-L dD1 uo A3y 19say/ol  br-0
sbuluiem ‘fpy 45 adA) ¢ dwey 09-€ (wyo) 101sisay xjesg 11T Buniss ‘dapuj peoq  .s-L dD17 uo A3yl [19s3y] €40
1NodWiI| JOJUOIN Pa9dS JIOIOW  Sh-t7 € dwey ,o-¢ uonoung axelg  0l-g 1UI0d "1BS ddURONPU|  8p-L 477 uo A3yl [uo oIyl ZH-0
Xe|A J0JUO| Pa3dS JIOIOW Pt pu3 ey dwel-g ¢ dwey  86-¢ pung AB1dug avjesg 4L u Al dd7 uo A3y (O] Ly-0
uondung IONUO paads JOOW  Ep-v eI ey dwes-g z dwey /g€ awi bunted  £0-T ules uond_Q U 9b-L dD1 uo A3yl [uo pueH]  0y-0
Jojluoy paads b pu3 ‘|92oy 1e oney dwel-s g dwey  9g-¢ juaund bunjed  90-7 (1esb) 1es sdueNpu| S pedAsy dd1  «b-0
wnoswi| Buidwey Jayy Joug buppel]  6g-  1eIS |90y e oey dwel-g ¢ dwey  GG-¢ 90UIBJRY WNWIXB)  SO-T (1eSpT) "1eS SdURNPU| Y-l € X3l Aejdsig  6€-0
nodwi| Buidwey Jouz Buppell  8e-v awi] umoq dwey z dwey zs-€ [zH] paads uj 1D ajeig DA ¥0-C 19540 3|buy JO1ON L1 z w3l Aedsig  8£-0
buidwey Jou3 buppell ey swil dn dwey z dwey  |g-€ [Wdd] paads uj InD axeig DA £0-Z WdY 0001 3@ 43 %Peg  Ob-L L 3L Aeidsig  £€-0
noauwiy Joug buppell 9 adA) 7 dwey 0S¢ swiy Bupeig A 20T S3]0d 1010\ 6€-L INOpeaYy pauyap-I19sn 1o} 92IN0S  €€-0
Joug buppel]  ge- zdwey ,g-¢ wLuN) Aelg Dd 10T (b7) @uenpuj sixe-b  ge-| INOPESY PaULIP-I3S( JO NjeA Xep  ZE-0
uonoung Joug buppel]  pe- pu3 ‘|929Q 1e oney dwel-s | dwey 8p-¢ JuauN) PIOH DA 00-C (P1) @>ueNPU| SIXe-p  /€-1 INOpesY PaULBP-13S( JO SNjEA U LE-0
INO3WII| SSOT }oegPas4 JOJIOW  7E-v  Mels ‘939 je oney dwes-s | dwey /€ 9yeig-0a  «0-C (944) dUelSISRY SSOT UOI|  9€-L 1nopeay pauyap-13sn 40y UUN  0€-0
10113 paads speqpaad JOIOW  LE-b pu3 ‘]o2oy 1e oney dwes-s | dwey  op-¢ [ NGNS (yx) @duededY UlRl  GE-L Inopesy WoIsN) 41 ££-0
uoldUNY SSOT Yoeqpaa4 JO1O|N  0S-v  MelS '[9ddy 1e oney dwes-s | dwey  Gp-€ uaund syulod jodiaul Y13 XY 66-1 (ZX) @dueideay abeyes 1010y  pe-L nua [euossad AN Sz-0
‘UOI\ paads 010N 4E-# awil umoq dwey | dwey zp-€ "bay syujod ‘jodsdyur Y13 X3lY  86-L (1X) @duepdesy sbexesa Jojels  g¢-1 ab1eq € aur Aeidsiq  +z-0
Joldeq Jwir vy Nelg vt awiy dn dwey | dwey  Lp-¢ [9AS] PIoysaIylL ALM  £6-L (1Y) @duelsisay 1010y LE-L abie z aur Aejdsig  €2-0
92IN0S Jo1de4 LW YIBYD dxelg €T adA] | dwey op-€ 92IN0SaY JOISILLIBYL AL 96-L (sy) @dueisisay J01LIS  OE-L lews ¢'| aur] Aejdsiq  zz-0
92IN0S Joidey Nwi paads 1z L dwey .-€ 9dA| J0sUSS AL S6-L eyeqg 1010 ‘APY  x€-L ews z'| aur] Aeldsig  1z-0
32IN0G J01de4 HwiI] anbiol 0z [IdY] paads bor  61L-€ uondnpai paads “wijund Y13 X3V v6-L (YWY) uoneidepy Jolo dnewoiny  6z-1 jlews |°| aur] Aejdsid  0z-0
sioped Jwil .- 92IN0SaY dUUYRY Buljeds sAneRY  gL-€ 92IN0SaY JOISIWIBYL  €6-1 anbio] pejey uo) JoJOW  9Z-L Aeydsia d>1  «2-0
Aousnbaig IndinQ xey 6l € 92IN0SaY DURIRYSY  /L-€ Ue4 [BUISIXT JOJION  L6-L pa9ads |eulwoN JOI0W  SZ-L dmas [enioe anopeay  §1-0
HWIT WudUND 8L 7 92IN0SaYy DUIYRY  91-€ uol129104d |eway] J010  06-1 uauN) IO ¥E-L |uuey) / sdn-1as up3 anopeay  y1-0
9poy Jojesaus uwiy anbiol /1 | 92IN0SaYy dduaIAYRY  SL-€ ainjesadwial 1010 46-1 Aousnbaig Jolol  €7-1 sdn-195 payur] :nopesy  £1-0
Spoy 010N Nwi anbiol 9Lt 90UDIJRY SANeRY 1959ld  tL-€ Kela@ abeyop 010 TT-L 01 payur] dn-1as syl z1-0
[zH] uwry ybiy paads JoloW  yL-t 2US DUAIYSY  €L-€ uonesuadwo) paads dois aspaid  §8-L [dH] 19mOd 010\ LZ-L dn3s wp3 110
[Wdy]l nwi ybiH paads 1010 €Lt anjeA umoQ mojs/dn ysed  z1-€ an|eA 4a3uno) doig asald 8-l [M]] 19mod 1030 0T-L dn-195 aAIDY  0L-0
[zH] Nwir] mo7 paads JoJoW  ZL- [zH] paads bor  L1-€ uondung doig asidald €81 ejeq 1010 «T-L suonesadp dn-19s  41-0
[WdY] w7 moq paads Jolo LIt 9DUIYRY 1953ld  OL-€ [zH] dois 1e uondung Joy paads Ul Z8-1L peo7 ON 1e uaund Ul 8l-1 J0)UOI\ 92UBWIONSd  60-0
uondaaQg pasds J010N 0Lk SIUBIYYBY  xL-€ [WdY] dois 1e uondung Joj paads uiy  18-L I5sU0d dwin 1Yy dbeyjop  £1-L (pueH) dn-1amod 1e a1els bunerddo  +0-0
SUWIT JO10N  «l-¥ uolpuNng 92Uy H0-€ dois 1e uonduny  08-1 'JsU0) awi| Jayji4 paads ybiH  91-L sbumas euoibay  £0-0
sbujuiepy / syuwig dDUBIRYY WnWwiIxXely  €0-€ syjuawsnlpy dois  ,8-1 15U0D dwiy I3 paads mol  GI-L nun paads Jolop  Z0-0
Kejag dwey  g6-¢ 9oUIRYRY WINWIUIN  ZO0-€ usund uels  9/-1 o buidweq  pl-1 sbenbuet  10-0
HWI WNWIUIN - $6-€ NUN XDeqpasd/adualRey L0-€ [zH] paadS wels  G/-L [9POW 1030 LL-L sbumas diseg  40-0

HWI WNWIXew  €6-€ abuey aduaI9PY  00-€ [Wdy] paads ueis  p/-L uoidNIIsuo) 010N OL-L Aeydsig / uonesado

2I03s3Y I9MOd  T6-€ SHWIT 3dUdI9JY  x0-€ uels buikly  €4-1 sbumas [epads
swi| dwey sdwey / 9duai99y uondung uels  g/-l 1snfpy 195y 3|buy Jolop

9zls dals  06-€  dwiIL Jd)|I4 ssedmoT 1eIS did peRds  g€-T Aeppg ves  1/-L uondaIIg 3SIMA0D  90-L XX, ©21eM}oS |'C'6

MG33AR02

Danfoss A/S © 08/2016 All rights reserved.

78




Operating Guide

Appendix

ssaIppy |ed1sAyd
awepN 1SoH
sweN urewoq
SI9AIDS SweN
saildx3 asea
J9MISS dDHA
Kemalen 1neyaq
ssely 1wugns
SS2IPPY di
1UBWIUBISSY SSAIPPY dI
sbumas di

JEIEIE]
‘peay byuod ereq ssad0id
1M Byuo) ereg ssad0id

uadonyD

si9laweled 4 19UIARQ
9p0D 19Npold 19N2IA3Q
skem|y 21015

UOISIARY 19U3dIADQ

sanjep eleq 2101

xapu| Keuy

SS9JDY J319Weled

¥ 49414 SOD

€ 493l4 SOD

¢ 43314 SOD

L 19

s191j14 SOD

|013u0D 19N
ERVEIEIENREN]

J919Weled Buiuiep

peay Hyuo) eleq ssad0id
21M byuo) ereq ssad0.d
uo1129|35 adA| eleq ssad0id
19N2dIAeQg

J91UN0) YO shg 1nopeay
131UN0) 10113 SAI9IY INOpeay
J31UN0D 40T JWsuRI| INOpeY
ali oYW

12995 91eYy pneg

1020301d NVD

sbun1as uowwo)
sngpjel4 NVD

J9UNOD) UOISIARY Snqyoid
(G) s1a19weled pabueyd
() sim1vweieq pabueyd
(€) sim12wWeieq pabueyd
(7) s1919weled pabuey)
(1) sim12weseq pabueyd
(9) si919wWeled pauyaq
(S) si21dWeled pauyaq
() sie19wWeled pauyaq
(€) si919wWeled pauyaq
(2) si21dWeled pauyaq
(1) sie19wWeled pauyaq
uonesynusp| 0d
1959Y2A1IgsNqyo.d

sanje) eleq aAeS snqyold
dn-135 11p3

L piop smeis

89-6

L PIOM [013U0D
Jaquiny 3jyoid
uonedynuap| AdIAeQg

91ey pneg |en1dy

piop Buiuiepy snquoud
J21Uno) uonens jne4
JaquinN 1jne4

9p0) ney

J91uno) abessa|y 1yne4
|0J1U0D $S9201d

1p3 Ja19wWeled

s|eubis 10} sislaweled
uo193[35 weiba|s)
JaquinN wR1sAS uun aAuQg
SS2UpPY SPON
uoneinbyuod peay gdd
uoneinbyuod M ddd
anje |endy

jujodiag

SALPII0Yd
paads z bor sng
paads | bor sng

bor sng

1UN0) JOMLI3 e[S

pAdY sabessaly ane|s
uno) Joug sng

1uno) abesss|y sng
sonsoubeiq 1od D4
13919S €440 dAlpyold
13319S 7440 dAlpyold
129|9S 90USIYSY 1953ld
12995 dn-135

129|395 buisianay

129]9S el

129195 9xeig DA

129135 do1S }2IND

129|195 bunseod
sng/|enbig

607 10113 N1G

slo43 wnwixel W1g
nodwi] W19

snjels uondesuel] 19
puewwo) uondesuel] 19
uoneinbyuod peay gdd
uoneinbyuod M ddd
s|eubis 10} sivloweled
uond9dS welbas)

19s |0>0304d DI D4
Ke|a@ Jeyd-1a1u| xepy
Kejpg asuodsay xep
Kejo@ asuodsay wnwiuly
awi 9PAd> pajewisy
sug dos / Ayued

diey pneg 1od D4
ssaIppy

|030101d

sbunias 1104 D4

9po) 1Npoid
piombBujuiepy pue wuely s|qeinbyuod

L1-8

MLD PIOM [013U0D 3|qeinbyuod
MLS PIop\ shiels jgeinbyuod)
9|yoid PIOM [01U0D

sbumas piom ‘111D

bunial|14 1nopeay

1966111 sisoubeiq

1NOSWI| PIOA [043UOD) 1359Y
uoluUN4 INodWI|-Jo-pul

uol1duUN4 INO3WI| PJOAA [043UOD
QWi INO3WI] PIOA\ |04IU0D)
92IN0S PIOA [01IU0D

9IS |011U0D

sbumag [espusn

suondQ pue ‘wwo)

dWl] 43314 "q4 dId S$930.d

Wil 43314 424 dId SS320.d

umop dwey pm4 pad4 did Ssad0.d
dn dwey pm4 pasq q|d $s320id
ulen pm4 pas4 did Ssad0.d

dld pPapudix3 did ss930.d

Il did ss304d ‘ApY

‘143D "Au| /lewoN INdINQ Qld $$9201d
piemiod pss4 ddd

41D

‘AU| /|eWION PM4 P34 (ld $$9201d
92In0say pm4 paa4 (ld SS9201d
'J9Y "Xe 1e 9|edS ulen qd ss920id
49y "UI 1e 3]edS ulen J|d SSad0.d
dwe|) 'sod indinQ gid $s920.d
dwe|) ‘6N IndinQ Qid sse01d
1959y Med-| q|d ssadoud

1 did ss3301d "APY

Yipimpueg aoualajey uQ

101084 pIeMIO P34 (Id SS920id
Hwiry ures “‘Jig dgid sss301d

Qwi| uonenuaaig dld $s920id
swi| [esba1ul QId Ss9201d

ulen |euoiniodoid gid Ssad0.d
paads 1e1s qid ss920id

dnpuip 13Uy Qld $s320.d

|0J3UOD) 3SI9AU| /[BWION dld SS901d
‘13D did ss30id

92IN0SaY 7 2eqpas4 1) Ssad0.d
92IN0S3Y | ¥deqpaa4 1) ssadold
qpaa4 ‘41D $s3204d

Qwil| 3sly J43[|01U0D UL
101084 piemioq paa4 |d anbiol
awil] 43314 ssedmon |4 anbiog
swi| uoneibau| |4 anbioy

ule jeuonuodoid |d anbiol
924N0S >Peqpad |d anbioj

‘41D 1d @nbiol

dwey /m uondailo) Jouj qld paads
101284 piemio padq q|d paads
oney Jean xdeqpasd did paads
awi 3114 ssedmoq gid paads
Hwr ues yig did paads

Swil uonenuasdyid Ald paads
awi] |esbayu| gid paads

ov-£
*V-L
6€-L

€0-L

ulen jeuoniodoid gid paads

dooiqg Qid paads

924N0S oeqpaaq dld paads

‘11D ald paads

SJ3]|043u0)

195914 1noawi] INdINQ €/SpX [eUIWIDL
[013U0D sng €/GpX [eulwiaL

9|edS Xe €/SpX [eulwial

3|edS "UIN £/SPX |euluIaL

INdINQ €/GpX [eUILISL

+ indinQ 6ojeuy

195914 1noawi] IndinQ 1/SpX [eulwIR]
|0A3U0) sng L/SYX leulwial

9|edS Xe L/StX [eulwial

3|edS "UIN L/SPX |euluiaL

INdINQ L/SX [eUIWIS]

€ indinp Hojeuy

195914 1noawi] IndinQ 8/0EX |eUIWLIDL
[013U0D sng 8/0€X [eulwiaL

9|edS Xe\ 8/0€X [eulwial

3|edS Ul 8/0€X |eulwIaL

ndinQ 8/0€X [euIWIBL

Z indinp bHojeuy

13314 IndinQ Hojeuy

13531 Inodwy] IndinQ zy [eulwa)
143D sng 1ndinQ ziy w9l

9leds X\ INdIiNQ ¥ |[eulwId]
3(es Ul IdinQ zy [eulwal
ndinQ gy |euiwia]

L indinp Hojeuy

1ueIsSUOD awl| JAI4 ZL/0EX WISl
an|eA ‘qpaad/49y YBIH T1/0EX ‘widL
aN|eA 'qpa94/43Y MO TL/OEX "WisL
abeljoA YBIH ZL/0EX [eutwidL
9be1JOA MOT Z1/0EX [eUIWID]

¥ induj 6ojeuy

luejsuoD awl| 434 LL/OEX "WIaL
an|eA ‘qpaad/49y YBIH L1/0EX "widL
aN|eA 'qpa94/43Y MOT LL/OEX "WIsL
abeyjop YbIH LL/0EX [eutwial
9be1JOA MOT | 1/0EX [eUIWIDL

€ Indu)j ojeuy

1UeISUOD Bwl| 43I HS [eulwIs]
an|eA ‘qpad4/49Y YOBIH #§ |eutuna)
dN[eA "qpa94/49Y MO G |eulllId]
waLND YBIH S [eurwial

UBLIND MO #§ [eulwId]

abe1joA YbIH #S |eurwial

96e1JOA MOT $§ |eUIWIDL

Z indu| 6ojeuy

1URISUOD dWIl| IS4 €G [eUILIDL
an[eA 'qpa34/49Y YBIH €5 |euluna)
oN[eA "qpa94/49Y MOT €6 |eulllId]
waLND YbIH €5 |eurwia]

WUdLND MOT €G [eUIWIDL

abe1joA YbIH €S |eulwia]

abe1JOA MOT €5 [eUIWIDL

L induj Bojeuy

uoI1dUN4 1NO3WI] 0437 dAI

Sv-9
-9
L¥-9
0¥-9

L0-9

SWi| IN03WI] 0197 dAI
3poW 0/ Bojeuy
1nQ/u| bojeuy

19531d INOdWIL 9/0EX# INO 35|Nd
[011U0D sng 9/0€X# INO 3SInd

195914 IN03WI] 6Z# INO 3S|Nd
|013U0D sng 6z# INQO 3s|Nd

195314 INodWI| /Z# INQ 3S|nd
|o13u0) sng /z# IO 3s|nd

Jonuo) sng Aejay g [eubig
p3jjo1u0) sng

Ke|a@ 129uu0d3y ded JHY

suondo o/

uolndalIg J9podu] €€/7€ WISl
UOIINOAY J3d SASINd £€/7€ WIaL
induj 19podu3 ApZ

9/0€X# baig xew IndinQ asind
3|qentep IndinQ 3s|nd 9/0€X [euIuna]
62z# bai4 xep indinQ as|nd

9|geueA IndinQ 9s|nd 6 [eulwId]
Lz# bai4 xey indinQ asjnd

3|qelep INdInQ 3s|nd /7 [eulwid]
indinQ ss|nd

€E# 1URISUOD BwWli] J31|i4 3s|nd

an[eA ‘qpa34/49Yy YBIH €€ "wisL
oN[eA "qPa94/49y MOT €€ "WId]
Kousnbaiq ybiH €€ "wigl

Aouanbai4 moT €€ Wil

6T# 1URISUOD BwWl] 13|14 9s|nd

an[eA ‘qpa34/49Yy YBIH 67 "wiaL
SN[\ "qPa34/49Y MO 6T "WidL
Aousnbaiq ybIH 6z ‘WL

Aouanbai4 mo 67 "wIaL

induj as|ng

Kejoy ‘Aejag HO

Kelay ‘Aejag uo

Kejay uondun4

skejpy

(L0L gDW) INO 1610 £/0€X WL

(1oL gDW) INO 161Q 9/0€X WL
indinQ [eubig 67 [eutwa)

indinQ [eubiq £z [eutwa)

sindingQ |eubiq

nduj [eubig £1/9vX [eulwidL

induj [eubig LL/9yX leulwta)

ndu| [enbiq 6/9FX [eulwidL

ndu| [eubiqg £/9%X [eulwidL

induj [eubig §/9vX |eutwisL

ndu| [enbiqg €/9¥X [eulwidL

ndu| [eubig 1/9¥X [eulwidL

dois ajes /€ [euiwia)

ndu| [enbiq /0€X [eulwisL

d €/0€X [eutwial
d 2/0€X [eutwia)
induy [ebiq €€ [eulwis
induj [eubIq g€ [eurwidl
nduj [eubIq 67 [eutwial
induj jeubiq £z |euiwia)
induj [eubIq 61 [eurwidl

LL-S

Danfoss A/S © 08/2016 All rights reserved. 79

MG33AR02




VLT® AutomationDrive FC 301/302

Appendix

yibua ereq ISS
SUOIIN|OARY wiNNW
(A9Y/SUOIIISO) UOIIN|OSAY
U0I323|3S |020304d
deyIAU| DUT ‘sqy

(4dd) uonnjosay

adf] |eubis

dkyIdjU| DU DUu|
ypeqpas4 uollsod

pIOM SNIEIS 1X3

T piopn Buiuiepy

piop Butusepy

T piom wiely

PIOM wiely

sinopeay sisoubeiq
piop\ Bulusepy/wiely sqeinbyuod)
Buluiepy/wiely 1nopeay sng
1 434 1od D4

L MLD ¥od D4

M1S uondo ‘wwod

L 434 snhgpjal4

L M1D sngpial4

Hod D4 % snqp|al4

[vw] €/S¥X IO bojeuy
[yw] L/S¥X IO Bojeuy
[vw] 8/0€X IO Bojeuy
TL/0€X u| bojeuy

L1/0€X ul Bojeuy
131uno) dois alud

g Jaunod

Y J23uno)

[uig] indinQ Aepay

[zH] 62# IndinQ as|nd
[zH] Zz# ndinQ as|ind
[zH] €€# ndu| "baiy

[zH] 6z# Indu]| "baiy

[uig] Indino [enbiq

[vw] zv indinQ bojeuy
6 Indu| Bojeuy

Bumss YUMS S [euiwdL
€6 1ndu| bojeuy

Bunias Youms €5 [eutwial
induj jenbig

sindinQ % sinduj

[WdH] 32eqpas4
2ouaIRyRY 104 161
[HunpPegpasy
EREIETENIEHT |
ESTEETENRT-IIE e |
‘qpa24 %3 Joy

92IN0S 3jneq uaun)
[WdY] dwey sayy yoy paads
LN M 3seyd Jolop
ua1IND A dseyd J0Io0N
Jua1IND N dseyd Jolon
auy[sniels wonog 4]
|In4 Jayng Buibbo
‘dwa] psed [01u0D

231e1S 43[|013U0) TS

UdLND "Xe\ "AU|
1ua.1ND) "WON ‘AUl
|ewlay| J91I9AU]

‘dwia] Nuisiesy

abeiany ABisu3 axjeig

s/ ABiau3 ayeig

‘dwal wa1sAs

abeyjop yurl DA

smels aAuQg

YbIH [WN] anbiog
2duRISISAY JolelS paeldied
[AM] Jamod yeys JoloN
[9%] anbioy

'say YBIH [%] anbiol
3|buy Jo10

aJnjesadwa) Josuas ALY
|lewayy 1010

[Wdy] paads

[wN] anbio)

[9%] Aouanbaiy

1ua1INd JoJoN

Aousnbaiq

abeyjop Jo10N

[dy] Jamod

(W] Jamod

snjels 1010

1nopeay woisn)

uonIsod |enidy

[%] @njeA [eny uley
pIop sniels

[Y3CRIEIETEN]

[Hun] 9d>uaiasey

PIOAA |043UOD

snjels |esdusn

syjnopeay ejeq

elepeldly Jaloweled
uonedynuap| aALQ
si91oweled payipo
sia1aweled pauyaq

oju| J919wWeled

J91uno) abueyd uoneinbyuod
sinoH Buiuuny ue4 19said
sinoH Buiuuny ue4

11 eyeq bunesado
UOISISA MS uondo 13/1D 1015
13/1D 10]S ul uondo
UOISISA MS Uondo 03/0D 10IS
03/0D 10|5 ur uondo
UoISISA MS uondo g 10|S
g 10JS ul uondo

UOISI9A MS uondo v 10|S
v 10|S ul uondo

ON |euas uondo

oN buuapip uondo
UOISIIA MS uondo
pajunopy uondo

juap| uondo

aweud|lq

awep 3|14 byuod

LSl
L/-SL
0/-S1
€9-G1
9§l
L9-SL
09-GL
%9-Gl
66-Sl
S-Sl

J3qINN [BLISS pieD Jamod
JaquINp [eLIRS J1919AU0D) Aduanbaig
pied Jamod Al MS

pJed [0luod al MS

ON PI dJ1

OoN buuapiQ pied Jamod

ON BuuapiQ 1918AU0) Aduanbaiy
bulis spodadA] |endy

Bulis spodadA] patspIO
UOISI9A 91eMYOS

abeyjop

uo1129S JaMO(d

adA] D4

uones>ynusp| aaug

awi] :607 yne4

anjep :607 yne4

9po) Jou7 607 3neq

607 3neyq

awi] :607 du0ISIH

anjep :607 d1I01SIH

1UaA7 :607 d1I0ISIH

607 du03SIH

196611] 210499 so|dwes

apo buibboq

UM 19661)

|eAasa1u| buibbo

32Inog buibbo

sbumas 607 eyeq

J31UNo) sINoH buluuny 19s9y
131Un0) YpY 1959y

SJOA 19AQ

s, dwa] 190

s,dn Jamod

J33uN0) Ymy

sinoH Bujuuny

sinoy Bunesado

eyeq bunesadp

uonew.oyuj dAuUQg

[9A97 3yne4

sbuniag jneq

uoeleg uondo

abeiois eleg uondo

JAAPT |eusaix3 Aq paiddng uondo
suondo

piop snieis 1x3 6

piop Buiulepy £oeba

piop\ wiely Aoeba

Aypgnedwod

S}UN JSLISAU| JO JBQUINN [BNIDY
1ndinQ asxuedNpu|
indinQ adueipede)
431114 IndinQ
J10JIUO\ ueq
|ou0) uey
uonesuadwo) 3ur-da
19314 144

jJudwWwuo4IAUg

1ydso) 1010\

Aouanbai4 O3y wnwiulpy

uonesipubely wnwiuly 03y
19797 LA

puisiwndo A6iauz

paads buiusyeamp|al4
uondun4 bujuayeam-pial4
uoidal0ld [[e1S

QW] 4114 ‘11D Wi Juan)
Bwil| uonelbalul ‘(11D Wi AN
ulen jeuoijiodold ‘11D Wi JuanD)
‘43D W JudIND

9p0) IIINIBS

sbunias uononpoid

1ne4 JayaAu| 1e Aejag dup
uwi anbuoj 1e Aejpg duy
nwiI uaun) e Ae;dq dup
spow uonesado

W] 1e1say dlewoiny
SPON 1959y

1959y dug

uren dn-ydeg ‘ury

A7 A19n0d3Yy du) dn-yjpeg “ury
no-awi] dn-ydeg ‘ury
duejeqWl| Sulely 01 asuodsay
19A7 abe1joA 1 ned sulepy
ainjie4 sulep

ainjie4 sulepy
uonesuadwo) awl| pesaq
uopdNPaY SSION dIISNodY
uoIeINPOWIBAQ
Kouanbai4 Buiydums
wianed buiydsms
Buiydms 19119AU|
suonoung jepads

uoldy J3||01u0) 15

1U3A7 J3jj011U0) S

sajels

€ ueajoog 3|ny d1607

z J01e49dQ 9Ny 21607

T uesjoog 3|ny 21607

| JojesadQ 3jny d1607

| ueajoog 9Ny d1607
sa|ny 21607

Jawiy J3jj0nu0) 15
SENTTN

Y puesado 44-sH

S puesadQ 44-SY

sdoj4 dij3 sy

anjep Jojesedwo)
J03e49dQ Jo3esedwod)
puesadQ Joiesedwo)
siojesedwod)

1S 1959y

1an3 doig

JU9AT RIS

SpoW J3]01u0d TS
sbumas 15
31607 yews

S191UN0) BIP3
$I91UN0D ddeBIU|

Aond S0D

byuo) 1od

noawn AlAndeu|

uo1199)01d WI03S Isedpeolg
yibua Joug a|qed
Buidoous dWo|

JBAQ SSOID) 0INY

Jnsoubeig 9|qed

SDIAIDS 19UIdYI] padueApy

1104 [auueyd 18%205 jualedsuel|

Plyuod iseq asy
uo1312919 I2IPU0D SSAIPPY
Wby dWNS

9JIAIBS dLIINS

J9AIRS d1IH

JDAISS d14

SDIAIBS 19UIBYIT IBY10
SN1eIS UITIIMO 19UIdY}]
$191UN0D AAlRINWIND
S191UN0D ploysay
ploysaiyl

1No3WI| IdUWIdYI] diseq
mnoawil 0as

dl ®poN

S RIETGCERENIEIE|
snieis 1vDidyi3

ssalppy uonels painbyuod
sel|y uonels painbyuod
1vd18ya3

uno) abessapy uondadx3 anels
juno) abessaly ane|S
J91dWeled snieis

dD1 snqpon

43314 SOD

Jawil Hqyul SOd
J912wWeled sa3j

9P0) 1PNPod dID
UoIsIAdY dID

10J1U0D 19N

EREIETENREIN]

J919Weled bujuiepy
dI/A3NI2Y13

skem|y 21015

sanjep eleq 2101

SSaIPPY Jd1se|\

9715 peay Byuo) eleq ssad0id
9zI1S 3\ Byuo) eleq ssad0id
peay Byuo) eleq ssad0id
91uM Byuo) eleq ssadoid
9dURISU| [011U0D

ejeq ssad0id

IppY dl losiazadng

JVW Josiazadng

x3|dnq »ur

paads yur

uoneobaN oiny
uoneing Jur

Sn3els yuIl

sid)aweled yull 19uIdYylg

£6°CL
96-Cl

MG33AR02

Danfoss A/S © 08/2016 All rights reserved.

80



Operating Guide

Appendix

JUBISUOD SWil| J3YIH £/8YX WSL
£/8%X induj "dway

Hwi dwal YbIH #/8FX "Wl

Hwi dwsl MoT 4/8YX WidL
JoHuoW ‘dwd] /8FX "W
1URISUOD Bwl] 4314 t/8PX W]
¥/8¥X Induj "dway

uondUN4 Wiejy Josuas ainjesadwa)
adA1 Indu| 01/8pX W3]

Hun aunjesdwadl OL/8FX "W).
9dAl indu| z/8X "Wl

nun anesadwa] //8kX "widL
9dAL indu| 1/8pX "Wl

Hun ainlesdwd) #/8%X "W
apo\ Induj "dwa)

uondo induj iosuag
C pioW wiely OOW
L piOM wiely ODW
sinopea. sisoubeiq
J23UN0) Jou7 |dS

[013U0D Z0E ODW
snieis zo€ ODW

snieis weiboid

snjeis sixy

snieys buiziuoayduAs
K103\ J91se\ |en1dy
Ay>0j3) |endy

10113 BuiziuoiyosuAs
10413 el

UoIUSOd dAIND

UOISOd X3pu| I11Se
UOoIlSOd Xdpu| dAe|S
UOI}ISOd J21sel\ [enidy
uonISOd papueWWOo)
uonIsod |en1dy

ejeq ssad0id

sindinQ |eubia

sinduj |eubig

sindinQ % sinduj
ODW woJj peay 0L ddd
ODW wol pesy 6 ddd
ODW WwoJlj pesy 8 dDd
ODW WwoJly peay £ ddd
ODW wolj pesy 9 ddd
ODW Wolj pesy S dDd
ODW WoJly pesy ¥ ddd
ODW wol peay ¢ ddd
ODW W0l pesy ¢ ddd
ODW woJlj peay | ddd
led peay ddd

ODW 03 3M 0L ddd
ODW 01 31UM 6 dDd
ODW ©3 3M 8 ddd
ODW 03 3M £ ADd
ODW 01 a1M 9 dDd
ODW ©3 3M § ddd
ODW 03 3M + ADd
ODW 01 a1M € dDd
ODW ©3 3M T add

¥-Se

0-v€

ODW 03 M L add
ued M ddd

synopeay eyeq ODW

d)el pneq [eUdS $8¥SH 0D 09X
UOI1RUIWIB} [eLBS $8FSY ODW 09X
a1el pneq NYD ODW 79X

dl 3pou NYD 0DW 279X

sbumas 3od 0OW

wieje e pilom snieis

wJeje le a1els |eulwia]

wiefe 1e |eulwia|

DAAVT [euldix3 Aq paiddns DWW
253494 Inolaeysg

Joiizisye inoineyag

BulIoHUO\ SnielS aAl(Q

31e15 dn-1amod

JaquinN weiboid paleAndy
siajawesed |[eqo|n

ndinQ [enbiq 8/65X |eurwia)
indinQ [enbiq £/65X |eutwia)
indino [eubig 9/65X [eUIWIDL
indinQo [eubiag §/65X [eUIWIDL
ndinQ [eubIa #/65X |eulwIR)
indinQ [eubig €£/6SX |euIwIR]
ndinQ [enbiq /65X |eutuia)
indinQ [eubiqg 1/65X [euIwIB]
nduj [eubiqg z/65X [euIwId]
induj [eubig 1/65X [eutwIa]
9POW T/6SX PUB L/6SX [eUIWIDL
indu| [eubig 01/£6X leulwsa)
nduj |enbiqg 6/£5X [eulwisL
ndu| |eubiqg /45X [eulwiaL
indu| [eubiqg £//SX |eutwisL
induj |enbiqg 9/£6X [eulwisL
ndu| |eubiqg /26X [eulwiaL
indu| [eubiqg v//SX |eutwisL
induj |enbiqg €/£6X [euwisL
ndu| |eubiqg z/£6X [eulwial
indu| [eubiqg L//SX |eutwisL
uoneinbyuo) Q/|

Mmopulp 19b1e] Jo 9zIs

anjeAlwI] mopulp) 19b.e]
MOPUIAA 39648 Ul Sl

BAI1DY UWIT puj a1em1yos aAIISOd
9AIDY HWIT puj 2/emyos aAiebaN
1WIT pu3j 21emyos aA1ISOd

UWI] pu3j aiemyos aAneban
UDUMS HWIT puFie inoireyag
BuijpueH ywry

awi 21|y JaxJe aAels

MOPUIA 43314 AUDOIIA
uoneiydepy A120|9A piemio pas4
9d£] uonesiuoiyduAs

UOI1129.140D) ISR\ WnWIXep
13114 JSxJe|N Joj swi] 434
uoneinbyuod 11|14 I

awi| Ja1l4 19SHO

12114 AdojsA

Apeay Joj Jaquinp Jaxiey

LO-v€
«0-VE

S6-€€
¥6-€€
L6-€€
06-€€
%6-€€
88-€¢
£8-€€

LS-€E€
96-€€
GS-€€
¥S-€€
€6-€¢
[4° 33

ST-€€

1|nNe4 Joj JSqUINN JS¥Ie
SUAS JadJe|y o) InolneYDg LelS
MOPUIA\ 9JURID|O] IR\ IAR|S
MOPUIAN 9OURIS|O] JDNIBN JSISE
9dA| Jovuey ane|S

2dA| Iy JoIsepy

ERI[= N WENTLEIIENYEIN

2douelSIg IR JBISE

9AB[S 10J JSQINN IR

JI1Se|A JOJ JSqUINN JS¥Ie

UWIT AUDO[IA dAR|S dANE|DY

DUAS UOIISOd 10§ MOPUIA\ AdeINDDY
UOI1eZIUOIYDUAS 10 13SHQO UONISOd
9AB|S 10124 DUAS

J91Se|A J01DR4 DUAS
uoneziuoiyduis

uonoWawWoH buunp Inolreyasg
uono dWOoH Jo K10\

uonoy swoH Joj dwey

'SOd SWOH WOl) 19SPQ Ulod 0197
JWOH 93404

uono|\ dWOH

sbunias ‘Apy 0dW

224nos bngaQg
juswdojansg

1] 10} UMOp *33Q
J04 dn 29q
43 paywWi| 4104 UMOpP DY

343[ paywiy oy dn 0y

uoneIaPdY Jneyeq

AudoJap ey

uolinjosay K10\

2dA] dwey

dwey 1sa110ys

(19poduz) A1D0[9A WNWIXE

‘1922y 8 L3P0\

awi J9)|y o049 uonisod

w91y Nwi| [eibayu]

(‘A11283Q) MOPUIA\ [0JIUOD dY) JO 3ZIS
(uoneandy)

MOPUIA\ [013U0) 3yl JO 3zIS
J101RJISUSD B|Yoid J0) dwi] ueds
Jo13u0D Qlid 404 dwi] buldwes

9AB|S 10} JOINRYDY DSIINDY

10113 UONISOd Pa1RISIOL XBN
pJEMIO4-PI34 UONRIS|IIDY
piemio4-paa4 A1D0jaA

Uipimpueg did

wng [eiba1u| Joy anjep HwI]

J1010€4 [R4bDIU|

10108} 9ARALIRQ

J0108) |euoniodold

J3]j013u0) Aid
J1315e|\ 92IN0S
M 1se7 Z0€ ODW
9AB|S 92INOS
924n0S deqpasy
pienb NyD LDu3
@l ®pou |>uj

ve-ee
€C-€€

|Jo;uod |Dul
uoleulwis] Jepodul

Bunioluopy Jopodug

yibua a|qe) J9podu3] ainjosqy
UO[1RIBUSD) XD0|D I3POdUT IN|OSqY
Kouanbai4 30|y J9podu] dinjosqy
yibua eyeq Japodu3 Injosqy
uoinN|osay AN|osqy

0203014 2INj0sqy

uolIN|oSaY |eIUSWAIDU|

9dA] |eubis |eyuswaidU|

L 19podu3

pienb Ny zou3

dl spou g1u3

Jouo) zoug

JoyesdwnN Hun 19sn

Jojeujwouag Hun 1dsn

uonaliqg |euolieioy

Bupoyuopy Japodul

y1bua 9|qeDd J9podug Injosqy
UOoI1RIBUSD) 3D0|D JIPOdUT 3IN|OSqY
Aouanbai4 ¥10[) J1apodu] dinjosqy
y16ua ereq Jo9podu3 An|josqy
GGX dleipneg Japodul dinjosqy
uolIN|osaY dIN|osqy

0201014 91N|OSqY

uoN[OSaY [eIUBWIRIDU]

9dA] |eubis |eyuswaldu|

T 1spoduz

sbuiag diseg 0OW

uoneAdy ssedAg ajoway

sinoH bBuluuny ssedAg

piop sniels ssedAg

UONBAIIDY SPOIN 1S3L

Kejpg awiy duj ssedAg

Kejog swi| uels ssedAg

apo ssedAg

uondo ssedAg

uien jeuontodoid qld $S320id
ulen jeuoniodoid gid paads
(wyo) J101sisay axeig

(P1) @>uePnpu] sixe-p

(1) Aupqnedwo)

SPOW Ued HulS 1esH
uoneinbyuod yuun

[%] paads peoT ybry

[9%] uaun) peot b

[s] Aeja@ peot b1

[%]

10413 paads uol1d919Q 1010y PaYd0T
[S] dwi] uon2913Q 1010y PaY20T]
UO1129)01d 10}0Y PaYd07]

[9%] 1ua1n) anbiol Buels y
[s] awi] anbioj Bunsels y
1snfpy 1elS "ApY

pajeds "baiy exaq ajqqom

‘UIW ONeY wopuey 3|qqoM

Xe\ oney wopuey 3|qqoMm

oley 3|qqom

LE-TE
9€-te
GE-CE
€€-CE
[44%
Le-ce

0lL-0€

uolduUN4 wopuey 3|qqom
awiL umoq /dn 3|qoom

aw| adusnbas ajqgqom

awi] dwinr 3|qqom

[9%] A>uanbaiy dwnr sjqqom

[zH] A>uanbai4 dwnr s|qqom
921nosay buijeds ‘bai4 eyaq sjqqom
[9] A>uanbaig e12Q 9|1qqom

[zH] A>uanbai4 ey2Q 3|qqom

SPOW 3|qqoM

13|9qoM

sainjead |epads

Ke|a@ »D0}431u| [eUIIX]
snoaue|a3sIN
suondun4 ‘|ddy

IndinQ pajeds ulen qld ssa20id
indinQ padwe|) gid ss920id
ndinQ Qid sse201d

Joli3 qld ssa201d
sinopeay did

1J0A D@ J3ynday
dduejeqWI| SUIRI
Aouanbai4 sulepyy
abeyjoA sulepy

snieis Jayoay

7 andu |eubig

Z sindinQ % sinduj
siaquinN bululepy Ay
SISQUINN WJely SAIDY
sbuiuiep/swiely SANDY
L1/6¥X INO Bojeuy
6/6vX IO bojeuy

L/6¥X InQ bojeuy
sinopesy eyeq OI5d
0L/8yX indu| dwa|
£/8%X indu| "dwa)
/87X Indu| "dwa)

[vw] z/8%X anduj Bojeuy
sinopeay bHojeuy

T sinopeay eyeq

19540 UOIISOd
Jojeulwousq 1un uonIsod
10JeJSWINN HUMN UORISOd
9|edS Hun uonisod

U uonIsod

Buijeds uonisod
bupoyuopy [eubis yoeqpas4
uoinaJIIqg Ydeqpas4

‘ddy pue 6urioyuopy
90BJI91U| JIA|OSDY
uonN|oSaY WIS J9podu]
oljey uollewloysuel]
Aouanbai4 indu|

abeyjop 1ndu|

$9|0d

2deJI9)U| ISA|OSDY
Sjeipneg IDV44IdIH
1ew.o4 eleq |SS

a1ey 330D

ST-LL

Danfoss A/S © 08/2016 All rights reserved. 81

MG33AR02




an[eA DUD-S SE-Th

'ON ‘|3 [duuey) A134eS dALPII0Yd Z2-L09 dweN 195 JslPweled £€-Th
T dAUPII0Yd x+-L09 90IN0S 1353y LE-Th

131Un0D UoREeNJS 3ne4 Z5-009 uoldeay ainjle4 [eUIAIX] 0€-Ch
Jaquin 1jne4 /#-009 |eIsudD E-Th

Jo1unod mmgmm_\,_ Jne4 $+-009 JnolAeyag Heisay -th
P3123|3S ‘|31 3jes/dAUP|40Yd 22-009 awiy [eubis djqe1s €2-7h
awiy Aduedasdsiq zz-Tv

paads 4 ueq Dd4 ST-€ adAL Lz-tv
paads 3 ueq Dd4 ¥T-€¥ uonduny djes 0Z-h
paads g ued Dd4 €T-€v induj 3jes 4z-Tv
paads D ueqd Ddd TT-EY HwI paads o197 6L-Th
paads g ueq Ddd LZ-€v Jawi) paads o197 8L-Th
paads v ueq Dd4 0Z-€¥ loug duessjol /1-z
snielS pie)’mod ued ,Z-€ 19114 ydeqpas4 SL-zv
paads D ued Dd SL-€v adA| yeqpaay yl-zh

paads g ued Dd vL-tv oney Jedn g1-ty

paads v ueq Dd €L-€F uondailg Japodu3 Z1-Th

Myd ‘dwa) SH ZL-€¥ uonn|osay I3podu3 | L-Zf

Ayd ‘dwal SH LL-€¥ 92In0S paads painses|y 0L-Th

nyd dwal SH OL-€p Bunioyuo paads 41-zh

snjejs paed Jamod

suondun4 K1ajes

MG33AR02

VLT® AutomationDrive FC 301/302

Danfoss A/S © 08/2016 All rights reserved.

Appendix

‘dws] Aselixny  10-€v 19531d IN03WIL L1/6¥X |eulwIdl §9-9€

‘dwa] Jusuodwio) 00-€f [0U0D sng LL/6vX [eUlWISL #9-9¢

snjejs jusuodwo) «0-€v 9|edS Xe L1/6vX [eUIWISL €9-9¢

synopeay yun 9|edS "UIN LL/6¥X |eulwial 79-9¢

uondo ajes ueIsdY 06-k indinQ anbojeuy L1/6vX [eUIWIBL 09-9€

|eads 46-2f LL/6vX INAINO  £9-9€

UOISISA uoneZIWOISN) 68-T 195914 IN0dWI] 6/6¥X [RUIWIDL §S-9€

uoIsIa/ 9|4 uoneziwoisn) payoddns 8g-zh |0J3U0D SNg 6/6vX [BUIWIBL $S-9€

1S3 |enuey |Bun dwil /8-Th 9|edS X 6/6vX [eUlWISL  €5-9¢

ojuj uondQ djes 98-ty 9|edS "UIN 6/67X |eulwIal 7S-9€

ound 9jes SAIY §8-C indinQ anbojeuy 6/6vX |eUIWIDL 0S-9€

PIOM sniels ajes €8- 6/6¥X INAINO  ,5-9€

PIoM |onuo) sjes z8-ty 13s3ld 1noswl| //6¥X |eulwlal Gy-9¢

T smess uondo 4es  18-Th [013U0D sng //6vX [eUlWIBL pH-9¢

snieis uondQ 4es 08-f 9|edS X //6vX [eUlWISL  €4-9¢

smeis 8-y 9|edS "UIN £/6¥X |eulwIdl TH#-9€

SS2Ippy uoneunssg 19-ty indinQ anbojeuy //6¥X [eUIWIdL Op-9€

uond3RS welbadL 09-7k L/6¥X INdINO  41-9€

snqp|al4 sjes »9-tv SPOW LL/6YX [eulwidl S0-9€

awil umoq dwey Stk PO 6/6¥X |eUIWIRL +#0-9€

dwey 1els €5-z¢ SPOW //6VX [eulwial €0-9€

uopdeay djes |1e4 7S-ty SPO O/l x0-9€
HwI] paads uondo O/ @|qewwelboid

paads Jo D 0S-Zv JueIsUOD Wil ISl Z/8YX "WISL 9t-G€
S1S «S-C¥ an|eA ‘qpaad/4ay YBIH 7/8vX WL Sp-SE
pu3 ‘[933Q 1e oney dwesrS 6h-h dN[eA 'qpa34/4dY MOT T/8YX ‘WAL ¥i-SE

1es 939 e oiey dwel-s gy-zh WwaND YBIH 7/8KX "WHAL €b-S€
awiy dwey /p-zh WUBUND MOT T/8YX "WIBL Th-SE
paads o137 9p-tv T/8vX Induj Bojeuy ,p-s€
A®NRAd St-Th nwi dwa YbIH 0L/8YX WAL L€-SE

aley uonersP3q -ty Hwi "dwal MOT OL/8FX "WISL 9E-SE
Leysa vty Joyuoly ‘dwa] OL/8FX ‘WISL SE-GE

awil Aefpd Th-Tv JURISUOD DL 1314 OL/8YX "WIBL bE-SE
a|yoid dwey Ly-zy 0L/8vX anduj 'dwa) 4€-S€
adAL ov-z¥ Nwi dwag Yybiy £/8vX ‘WL /T-SE

LSS sb-Th Nwi dwal MO £/8FX ‘WSl 9Z-S€

piomssed | [9A97 9€-TH Joyuopy dwa) //8pX WAL ST-GE

82



Operating Guide

Appendix

[zH] woi4 paads ssedAg

[WdY] woi4 paads ssedAg
ssedAg paads

uondun4 aseyd J01oN buissiy
ybiH >oeqpas4 bujutep

MOT >}Peqpasq buluep

ybiH aduaIayey Bujusepm

MO 2duaiajey Buluiepy

ybiH paads Buiuiep

Mo paads bujulepy

ybiH uaund Bujuiep

MOT JuaIn) Bujuiepy

sbuiusep “fpy

1nodWl] JoJUO| paads Jolon
Xe|\ J0Juol\ paads Jolop
uoduNn4 Jojuol pasds Jojon
Jojuo|y paads

noawi] buidwey J9yy Joug buppes)
noawi| buidwey Joui3 buppes)
buidwey sou3 buppes
noawl] Jou3 Bupper

Jo13 Bupypes)

uondun4 o3 bunpel

1N0O3WI| SSOT 2eqpPad4 JOION
10113 paads ydeqpasd J0JON
uoidUN4 SSOT ¥}2eqpPad4 JO1o
‘uo|\ paads Jiolop

103084 HWIT P3YD Melg

92IN0S J01de4 NWIT ¥I3YD) dyelg
92IN0S J01de4 JiWIT paads
92JN0S J03de4 Jwi] anbioy
siopeq ywn

Aousnbaig IndinQ xep

UWIT ULy

9poy Jojesausn uwig anbiog
Spo Jolop Hwig anbiol

[zH] MW7 ybiH paads Jojon
[Wdy] nwi ybiH paads Jolop
[zH] MwiIT Mo paads Jolon
[Wd¥] MW moT paads Jolol
uondalg paads Jo1op

S)wi] JoJo

sbujuiepy / snwir

Aejpg dwey

Hwr wnwiuiy

HWI wnwixep

210159y Jamod

swi) dwey

9z15 dais

1919104 [eubig

awi] 43314 ssedmo dwey

pu3 '|939Q 1e oney dwel-s dois YD
ue)S ‘933 1e oney dwes-g dois ¥IIND
adA] dwey dois 31D

swi) dwey dois 31N

swi) dwey bujwoH/6or

sdwey J3Yy10

pu3 |929Q 1e oney dwel-s  dwey
uE)S ‘[929Q 1€ oney dwel-S  dwey

LL-€

pu3 |920y 1e oney dwes-S  dwey
1e)S 920y 1e oney dwel-S ¢ dwey
awl] umoq dwey y dwey

awil dn dwey $ dwey

adA] ¢ dwey

 dwey

pu3 |929Q 1e oney dwel-g ¢ dwey
uE)S ‘[929Q 1k oney dwel-S ¢ dwey
pu3 '|92oy 1e oney dwes-s ¢ dwey
14e)S ‘|920Y 1k oney dwel-s € dwey
awi] umop dwey ¢ dwey

awi] dn dwey ¢ dwey

adA] ¢ dwey

¢ dwey

pu3 '[929Q 1e oney dwel-s z dwey
Je)S '[929Q 1 oney dwel-s z dwey
pu3 ‘j920y 1e oney dwel-§ z dwey
1e)S 900y 1k oney dwel-g z dwey
swi] umoq dwey g dwey

awi) dn dwey g dwey

a9dA] 7 dwey

Z dwey

pu3 ‘[939Q 1e oney dwel-g | dwey
1elS "[929( 1€ oney dwel-g | dwey
pu3 |920y 1e oney dwes-S | dwey
1e)S 920y 1e oney dwel-g | dwey
awi] umoq dwey | dwey

swi] dn dwey | dwey

adA] | dwey

| dwey

J3Y Xe JS1Se [enuIA

19510 J91se|\

uonn|osay sng Jaisey

QW] 43314 ssedmon Jaisely
Joleujwious( d|eds Jalsey
JoleIBWINN 3|edS IDISe

1961e] Yonoj

196.e] 135914

[[EERIEIETEN]

[Wdy] paads bor

92IN0SaY 9dUIBYDY BuljedS dAleRY
€ 32IN0SaY dUIRY

T 92In0s3y 3dURIRRY

| 92IN0SaY 9OUISYDY

90UDJ9J9Y dAIR[DY 19S3Id
EMINERIEIETEN]

anjep umog mojs/dn yoied

[zH] paads bor

90UBIJ3Y 1953Ud

T ITEYEIEN]

awi] 19bie] uQ

MOpUIA 396181 UO

MOPUIM 32U31342Y UO
uoidUNY DUIRYRY
OUBIRYRY WINWIXe
SDUDI343Y I9SPO/WNWIUIA
1UN PegPa34/3dUdIaRY

(43
LG-€
05-€
*S-€
8-¢
Ly-€
o€
St-€
€
Ly-€
ov-€
*V-€
LT-€
9C-¢
SC-€
ve-e
€C-€
[443
Lz-¢
0C-¢€
*C€
6l-€

s1- [T ]
uaund syulod jodiaul Y13 XLV 66-1
‘bayy syuiod “jodisiul Y13 X3y 86-L

L1-€
9l-€
Sl-€
vl-€
€l-€
(453
LL-€
olL-€
*L-€
60-€
80-¢
£0-€
90-€
S0-€
¥0-€
€0-€
0-¢
L0-€

|euoniodold d uonisod paads o197  pE-7
awi| Ja1ji4 ssedmo] 1eIs gid peads €€
awi [esbayu] Mels ald peads  ze-Z

uien jeuontodoid ueis gid paads  Lg-Z
ulen |euoiiodoid RIS d UONISOd  0E-T

uondNpas paads WirNd Y13 XLV +6-L

[zH] do3S 1e uonduNn4 Joy paads Uy - Z8-L

obuey aduIRPRY  00-€ uolduN4 1els

SHWIT 9dUAIRPRY  40-€ Kejag weis
sdwey / 2DUBIYOY  yx-€ SpoW Mels Wd
ulen sjuawisnipy el

e11Iau| WdSAS

e11Jau| JOIO

9dA| peo

paads Mo 1e uaunD Ul
jueisuo) awil buidweq sdueuosay
buidweq adueuosay

juelsuod awi] uonesuadwo) dijs
uonesuadwo) dijs

uonesuadwo) peoq paads ybiy
uonesuadwo) peoq paads Mo
funias ‘uadaqg peoq

Kouanbai4 sas|nd 1531 Mels bulk4
1ua4IND sas|nd 159 e1s Buikl4
1UeISUOD SWI] uonewsy anbioj
4 - disuLideieYd J/N

N - dnsuL1deIRY) §/N
Bujusyeamp|ay ur uondnpai abeljop
ulen abeOA-ISAD  61-T Kouanbaig YIys [Spow
uonipuo) Ydayd aelg  8l-T [zH] Buisnaubepy jewsoN paads uiy
Jonuo) abeyon-1I9nQ  £1-T [INdY] Buisnaubepy jewsoN paads uipy
WdLND 'Xe\ AeIq DY 91-C paads 0197 1e uonesiaubely J010N
MBYD Nelg  §L-C Bumas ‘dapuj peo1

BuliojuO Jamod axeig  €1-T U104 "1eS ddURIINPU|
(M) HwiI] Jamod axelg  Z1-T ul0d "1eS S1>ueNpU|
(wyo) Jo1sisay axelg  LL-¢ uoneiqied) anbioy
uolpung ayelg  0L-¢ ulen uo13d939Qg UO1HSOd

pung A61sug Melg  4L-T (3esb) 1es 9duePNpU| Sixe-b

awi] bupped  £0-T (1eSp7) “1eS aduedNpuU| SIxe-p

waun) bupyed  90-7 1950 9|buy Jojon

UBIRY WNWIXeN  SO-C INdY 0001 3e 4IA3 >oeg

[zH] paads uj 1D ajeig DA ¥0-C $9]0d 1010\
[WdY] paads uj In) ayeig DA €0-C (b7) ®uenpuj sixe-b
swiy Bupeig >a 20T (P7) ®>uedNPU| Sixe-p

jaun) ayelg D3  1L0-C (34Y) @dueISISAY SSOT UOJ|

2N PIoH Dd  00-C (Yx) @>ue1dEY UIR

NeIg-dd  x0-T (ZX) 9>ueideay abeyjea Jojoy

(LX) @>ueideady abeyea] Jolels
(1y) @dueISISRY J010Y

(sY) ddoueISISAY J03RIS

ejeq 1010 ‘APY

(VWY) uoneidepy Jojop diiewoiny
anbio| paley uo) ool

paads |eujwopN J010\

1ua.1IN) JoJoW

Aouanbaiq Jojop

abeyjop Jo10

[dH] 4amod 1010l

[M] Jamod Jolo

jelig Yo ‘APY  «x€-T

awi] umoq dwey anbio]  6Z-T
J0)0e4 15009 Ule)  8Z-T

swi] dn dwey anbio]  /z-Z
JoY anbiol 977

Swi] ases|ay Melg  ST-C

Aejp@ doxs vz

Kejpg ayelg 91eADY  €7-C

[zH] paads axjeig LAY  7Z-C
[Wdd] paadg ayeig ajeAndy  1Z-Z
uaan) el asesdy  0Z-¢
jeig [edIUBYIBN  «T-T

[9A3] PIOYSaIYL ALM /671
92JN0S3Y J0ISIWLIBYL AIM  96-1
9dA| JOSUIS ALM  S6-L

92IN0SdY JOISIWIBYL  €6-1
ueq |eulaixg 00N 16-L
Uo11D31014 [ewWIay] 1010  06-1
aimesadwa] I0I0N  x6-1

[Wdy] doig 1e uonoung Joy paads Uy 18-1 ejeq 1010
dois je uolduUNy  08-1 peoT ON 1e uaun) Uiy
syjuawisnfpy dois  ,8-1 |9pOW 1010\

uaunN) Ueys  9/-L
[zH] paads wels  g/-1
[WdY] paads meis /-1
ueis buikl4  €4-1

uOI12NJ1SU0D) J010W
sbunas |epads

snlpy 13sy0 3|buy JojoW
uondalqg sIMND0|D

Lol uoneInByuod Spo 8207  S0-L
LZ-1 9POIN peolsAQ  $0-1L
0/-1 sonsuaeley) anbiol  €0-1
*L7L 921N0S deqpaad 010 XN|4  ZO-L
69-1 3|dduld |043U0D JOIOW  LO-L
89-1 apol uoneinbyuod  00-1
L9°1 sbunias [esausn  40-1
10JO|\ pue peo

591 sis1oweled

79-1 K19JeS JO UOND0Id pIOMSSed  69-0
€9-1 plomsseq sis1oweled £19jeS  89-0
-1 SSaDDY plomssed sng  £9-0
19-l  piomsseq o/m NUS NIIND O} SSVY  99-0
09-1 piomssed NUSIA NPIND  $9-0
%9-L plomssed O/M NUIIA UIR O} SS3DY  19-0
65-1 plomssed nNUd Uty 09-0
86-1 piomssed  49-0
£G-L Ado>y dn-195 |50
95-L £do> 431  05-0
§6-L anes/hdo)y  45-0
vS-L dD1 uo Aay| [ssedAg aau@]  Sv-0
€s-1 dD17 uo A3y 19s3Y/H0] -0
e dD1 uo A3yl [319s3Y] €40
LS-1 dJ7 uo A3y} [uo oyl zv-0
0s-1 dJ1 uo A3y ol Ly-0
*S°L dDJ1 uo A8y [uo pueH]  0p-0
6v-L pedAo) dJ1  «-0
8v-L € 19 Aeidsig  6€-0
Ly-L zxaL Aedsiq - g€-0
-1 L 3L Aeydsig  £€-0
Sh-L INopeay pauyap-Ias 104 32IN0S  £€-0

-l INOpeaYy PauYdP-19sM JO ANJeA XN ZE-0
Ly-L 1Nopeay pauysp-iasn JO aNnjeA Ul LE-0

ob-L nopeay pauysp-13sn 10y Hun  0€-0
6¢-1 nopeay woisn) dd)1 x£-0
8¢-L nuay [euosidad AW SZ-0
LE-L abie ¢ aur Aeydsig  +z-0
9¢-1 abieq z aur] Aeydsia  €z-0
Se-1l lews ¢'| aur Aeidsig  zz-0
Pe-L ews z'L aur] Aedsig  1z-0
€¢-1 Jlews L' aui Aejdsig  0z-0
LE-L Aedsia d>1  «2-0
0g-1 dn1as |enioe :inopeay  GL-0
*E-L ]suuey) / sdn-135 1p3 :inopesy  $1-0
6C-L sdn-195 payulrq :inopeay  €1-0
9z-L 0} payur] dn-19s siyl  Z1-0
Sl dn-135 up3 110
ve-L dn-19S 9ADY  0L-0
€C-1l suonesadQ dn-19s  41-0
[aadt JOJIUO duewloydd  60-0
Lz-L (pueH) dn-1amod 1e a1e1s buneddo  +0-0
0z-L sbumas |euolbdy  £0-0
*CL Hun paads J0loW  Z0-0
8l-1 abenbue] |0-0
Li-1 sbumas diseg  40-0
olL-L Kejdsiq / uonesado

*L-1

£0-1

%0-1 XX'8t 21eMYoS T'T'6

Danfoss A/S © 08/2016 All rights reserved. 83

MG33AR02




VLT® AutomationDrive FC 301/302

Appendix

SI9AISS SweN
saildx3 asea

J9MISS dDHA

Kemalen 1neyaq

ssely 1wugns

SS2IPPY di
1UBWIUBISSY SSAIPPY dI
sbumas di

JEIEIE]
‘peay byuod erleq ssad0id
1M Byuo) ereg ssad0id

uadonyD

si9laweled 4 19UDIARQ
9p0D 19Npold 19N2IA3Q
skem|y 21015

UOISIARY 19U3dIADQ
sanjep eleq 21015

xapu| Keuy

SS9JDY J319Weled

¥ 49414 SOD

€ 493l4 SOD

¢ 43314 SOD

L 1314 SOD

s191j14 SOD

|013u0D 19N
ERVEIEIENREN]

J919Weled Buiuiep

peay Hyuo) eleq ssad0id
21M byuo) ereq ssad0.d
uo1129|35 adA| eleq ssad0id
19N2dIAeQg

J91UN0) YO shg 1nopeay
131UN0) 10113 JAI9IY INOpeay
J91UN0D 40T JWsuRI| INOpeY
ali oYW

12995 91eYy pneg

1020301d NVD

sbun1as uowwo)
sngpjdl4 NVD

J91UNOD) UOISIARY Snqyold
(G) s1a19weled pabueyd
() sim1vweieq pabueyd
(€) sim12wWeieq pabueyd
(7) s1919weled pabuey)
(1) sim12weseq pabueyd
(9) si919wWeled pauyaq
(S) si21dWeled pauyaq
() sie19wWeled pauyaq
(€) si919wWeled pauyaq
(2) si21dWeled pauyaq
(1) sie19wWeled pauyaq
uonesynusp| 0d
1959Y2A1IgsNqyo.d

sanje) eleq aAeS snqyold
dn-155 11p3

L piop smeis

L piOp [043U0D

JaquinN 3jyoud
uonesynuap| NireQg

79-6

91ey pneg |en1dy
piop Buluiepy snquoud
J21Uno) uonens jne4
JaquinN 1jne4

9p0) ney

J21uno) abessa|y 1yne4
|0J1U0D $S9201d

1p3 Ja19wWeled

s|eubis 10} sislaweled
uo193[35 weiba|a)
JaquinN wR1sAS uun aAuQg
SS2UpPY SPON
uoneinbyuod peay gdd
uoneinbyuod M ddd
anje |endy

jujodiag

SALPII0Yd
paads z bor sng
paads | bor sng

bor sng

uUNoD Jol3 dAe|S

pAdY sabessaly aAe|s

uno) Joug sng

uno) abessapy sng
sonsoubeiq 110d D4

199195 €440 dAUpYoid
139|9S 7440 dAUpYoid
129|9S 90USIYSY 1953ld
12995 dn-135

129|395 buisianay

12935 1elS

129195 9xeig DA

129135 do1S }2IND

129|395 buiseod

sng/|enbig

uoneinbyuod peay ddd
uoneinbyuod 1M ddd
s|leubis 1o} sia19weleq
uo3[3S weibas)

13s jod030.d DI\ D4

Kejpg Jeyd-1a1u| xepy

Kejp@ asuodsay xepy

Kejo@ asuodsay wnwiuly
awin dPA> pearewns]y

sug dois / Aiued

9)ey pneg 104 D4

ssaIppy

10201044

sbunias 1104 D4

9p0) 1PNpoid

piombBujuiepy pue wlely a|qeinbyuod
MLD PIOM [013U0D 3]qeinbyuod
MLS PIop shiels djgeinbyuod
3|yoid pIop\ [01U0D
sbumas piop 113D

bunial|i4 1nopeay

196611 sisoubeiq

IN03WI| PIOAA |043UOD) 1353Y
uolduUN4 1noswl|-jo-pul

S0-8

uol1dUN4 INOSWI| PIOA [01IUOD
dWl| INOdWI] PIOA |04IU0D)

924N0S PIOA\ [043UO0D

9IS |011U0D

sbumas |esdauan

suondQ pue ‘wwo)

swi| dwey wnwiully |d Uonisod
1010e4 piemio{ pas4 |d UONISOd
IENY=IT]

anoqy paads wnwixel |d UonIsod
Jojeuiwousqg

9]edS }deqQgasd |d UonIsod
J10lRJBWINN 9]edS 32eqpPa4 |d UONISOd
awi| [eiba1u| |4 uonIsod

ulen jeuonniodold |4 Uonisod
92IN0S 32eqpPa9 |d UONISOd

‘111D 1d uohisod

Yipimpueg aoualajey uQ

Jo10B4 pIeMIO] P34 (ld S$920id
Hwir ures ‘Jig dgid sss301d

Qwi| uonenuaJaig dld $s920id
swi| [esba1ul QId Ss9201d

ulen |euoiniodoid gid Ssad0.d
paads 1e1s qid ss920id

dnpuip 13Uy Qld $s320.d

|0J3UOD) 3SI9AU| /[BWION dld SS901d
‘13D did ss30id

92IN0SaY 7 ¥2eqpaa4 1) Ssad0.d
92IN0s3Y | ¥deqpaa 1) ssadold
qpaa4 ‘41D $s3204d

QWi 3s1y J43[|01U0D UL

101084 piemioq paa4 |d anbiol
awil] 43314 ssedmon |4 anbiog

swi| uoneibau| |4 anbioyl

ule jeuonuodoid |d anbiol

924N0S >Peqpad |d anbioj

‘41D 1d @nbiol

dwey /m uondailo) Joug qld paads
101084 piemIoq paa4 ‘[920y ld paads
oney Jean xdeqpasd dld paads
awi 3114 ssedmoq gid paads
Hwr ues Yig did paads

Suwil uonenuasdyid Ald paads
awi] |esbayu| gid paads

ulen) [euonsodoid did paads

dooiq qid paads

921N0S }Peqpasq did paads

‘111D did paads

sJ9]j01u0)

195314 Inodwil] INdINO £/SHX [_UIWIDL

|0J3UOD SNG €/SHX [RUIWIL
9edS "XeW €/S¥X [euluiaL

9edS “UIN €/SPX leuluwal

INdInO €/5pX [euIwID]

¢ indinQ bojeuy

195914 1noawi] INdIinQ L/SyX [eulwId]

|043u0) sng L/SYX leulwial
9]edS "XeW L/SyX [eulwi]
913G "UIA L/SPX leuluial

NdINO L/SHX |euiwIdL
€ indinp Hojeuy

19s31d Inoawi| INdINQ 8/0EX [euIwIDL

[013U0D sng 8/0€X [eulwiaL
9|edS Xe\ 8/0€X [eulwal
3|edS Ul 8/0€X |eulwIaL

ndinQ 8/0€X [euIwIBL

z indinp bojeuy

13314 IndinQ Hojeuy

195214 1noawi] IndinQ ¢ |eulws]
143D sng 1ndinQ zi w9l

9|eds xe INdINQ i [euIWId]
3(es Ul IdinQ zp [eulwal
ndinQ g |eulwia]

L indinp Hojeuy

1UeISUOD SWI] IS4 ZL/OEX "WISL
an|eA ‘qpaad/49y YBIH T1/0EX "widL
aN|eA 'qPa94/43Y MO ZTL/OEX "WiaL
abejjop YbIH Z1/0€X [eutwial
9be1OA MOT Z1/0EX [eUIWIDL

¥ induj 6ojeuy

1ueIsuoD SWi] J3YI4 LL/OEX "WISL
an|eA ‘qpaad/49y YBIH L1/0EX "widL
aN|eA 'qpa94/49Y MOT LL/OEX "WIsL
abejjop YbIH LL/0EX [eutwial
9be1OA MOT | L/0EX [eUIWIDL

€ Indu)j ojeuy

ueISUOD Bwi| 4l ¢S [eulwial
an|eA ‘qpad4/49Y YBIH #§ |eutwia)
dN[eA "qpa94/49Y MO G |eulllId]
waLND YbIH S Jeulwsl

ULIND MO #§ [eulwId]

abe1joA YbIH #S |eurwial

o6e)|0A MOT H§ |eUIWLIDL

Z indu| 6ojeuy

1URISUOD W] IS4 €G [eUILIDL
an[eA 'qpa34/49Y YBIH €5 |euluna)
oNn[eA "qpa94/49y MO €6 |eulllId]
waLND YbIH €5 [eulwia]

1Ua4IND MOT €G [eUIWLIDL

abe1joA YbIH €5 |eulwia]

abe1JOA MOT €5 [eUIWIDL

L induj Bojeuy

uoI1dUN4 1NO3WI] 0437 dAI

QW] 1N03WI] 0197 dAI
apoy 0/I bojeuy
nQ/u| bojeuy

19591d 1N03WI] 9/0EX# INO 9S|Nd
1011U0D sng 9/0EX# INO 95|Nd
195914 1N0dWI] 6Z# INO dS|Nd
|o13u0D sng 6z# INO 3s|nd
19s91d Inodwil] /Z# INO 3s|nd
|o13u0) sng /z# INQ 3s|nd
Jouo) sng Aeppy 3 [eubiq
pa3jjonuo) sng

Kejog 193uu0d3y ded JHY
suondo 0/

9dA] Jspodul €€/ze w9l
uo1alIqg J9PodUT £€/7€ W]

%8-9

L/-S

UOIIN[OADY 13d SAsINd €€/T€ WL
induj Japoduz ApT

9/0EX# ba14 xep indinQ asind
3|qeteA INdinQ 3s|nd 9/0EX [eulidL
6¢# bai4 xey indinQ asjngd
d|qeuep INdINQ 3s|nd 67 [eUIWId]
Lz# bai4 xep indinQ as|nd
9|geueA IndinQ 9s|nd £ [eulwd]
indinQ 8s|nd

€E# 1URISUOD BwlI| I3l 3s|nd
an|eA ‘qpaa4/49y YBIH €€ "wiaL
dN[eA "qPa34/49Y MO €€ "WIdL
Kouanbaiq ybiH €€ "Wl
Aouanbai4 mo €€ ‘wI9)

6C# 1UeISUOD W] J3I4 3S|nd
an[eA ‘qpa34/49Y4 YBIH 67 "wisL
oN[eA "qpPa94/49y MO 6T "WISL
Kouanbaiq ybIH 6z "wusL
Aouanbai4 Mo 67 "wiaL

induj as|nd

Kejay ‘Aejag HO

Kejay ‘Aejag uo

Kejay uonpdung

shejay

(LOL 9DW) IO 1613 £/0E€X wisL
(Lol gDW) nQ 161 9/0€X wial
indinQ [eubig 6¢ [eutwa)l
indinQ [eubIq /T [eutwid)
sindinQ |eubig

induj [eubig €1/9¥X leuiwia)
nduj [enbig LL/9bX leutwisL
ndu| [eubiqg 6/9%X [eulwidL
induj [exbiq £/9vX |eutwisL
ndu| [enbiq §/9pX [eulwisL
ndu| [eubig €/9%X |eulwidL
induj [eubig L/9pX |eutwisL
dois 3jes /¢ |eulwial

ndu| [eubig +/0€X [eulwidL
induj [eubiqg €/0€X |eutwIsL
ndu| [enbiqg z/0€X [eulwidL
induj [eubIq €€ [eurwidl

nduj jeubIq z¢ [eurwial

induy [enbiq 6z [eulwisl

wnduj [eubiq £z [eurwidl

induj [eubIqg 61 [eutwidl

induj [enbiq gL [eurwidl
sinduj jeubig

SPO 6T [eulwial

SPOW /T [eulwa)

10113 UOI}ISO4 Win
uol1duUn4 I01IJ UOIISOd
10)lUO|\ uonIsod

[zH] ol paads ssedAg
[Wdy] oL paads ssedAg

0£-S
*L-S

TS
€S
[44)
Lz-s
0¢-S
61-S
8l-9

MG33AR02

Danfoss A/S © 08/2016 All rights reserved.

84



Operating Guide

Appendix

1jewlo eleq |SS
o1ey 20D

Yyibua ereq IsS
SUOIIN|OASY wINMI N
(A8Y/su0n1ISOd) uonnjosay
UOI13129]3S |0203104d
eI U7 ‘sqy

(4dd) uonnjosay

adA] |eubis

@e)J91U| dUj DU|
Y¥oeqpasq uonisod

PIO SN1eIS “IX3

T piopn Bujusepy

piop Buiuiepy

T piop wiely

piop wely

sinopeay sisoubeiq

piop Bulultepy/wiely sjqeinbyuod)
Buiusep/wiely nopesy sng
L 434 Wod D4

L M1D Hod D4

MLS uondo "wwod

C 434 snqpjal4

L 434 snhgpjal4

L M1D sngpial4

Hod D4 % snqp|al4

[vw] €/S¥X IO bojeuy
[yw] L/S¥X IO Bojeuy
[vw] 8/0€X IO Bojeuy
TL/0€X u| bojeuy

L1/0€X ul Bojeuy

g Ja1unod

y J33uno)

[uig] IndinQ Aejay

[zH] 6¢# IndinQ as|nd

[zH] Lz# ndinQ as|nd

[zH] €€# andu| baiy

[zH] 6z# Indu| "baiy

[uig] andinQ [enbig

[yw] gt inding bojeuy
S Indu| bojeuy

Bunias YoumMs S [eutwal
€6 1ndu| bojeuy

Bumds YouUMs €5 [eutua)
induj jenbig

sindinQ % sinduj

[Wdy] 32eqpasy

25UBIBYRY 104 161
[unpeqpas,
ERVEIETENICH P
EVEIETENRTVIE Ve

‘qpa24 % J3Y

92IN0S 1jne4 1ua.n)

[INdY] dwey Jayy yay paads
udLND M 3seyd JOIoN
1UaLIND A dseyd J0I0W
juauNd N aseyd Jolon
[WdY] 1013 paads
aul|sniels wonog d4J1

L9l

1In4 J2yng Buibbo
‘dwa) pie) jonuod

91e15 J9]|01U0D TS
UDLND "Xe\ "AU|

1ua.1ND) "WON ‘AUl
|ewIay] J9MIAU|

‘dwia] Nuisiesy

abeiany ABisu3 axjeig

s/ ABiau3 ayeig

abeyjoA quI DA

snjels aAuQg

YbIH [WN] anbiog
9dUe)SISaY J03e1S pajeIqied
(] 4amod yeys Jolop
[9%] anbioy

's3y YBIH [%] anbiol
9|buy Jo10N
2injesadwa) JoSsuas AL
|lewuay] J0I0N

[(WdY] paads

[wN] anbio)

[9%] A>uanbai4

jua4ind JO10N

Aouanbaiy

abeyjop J010

[dy] 1amod

[M] Jamod

snjels 1010

1nopeay woisn)

Joli3 uonisod

uonisod 19b.e|

uonIsod [en1dy

[9%] @n[eA [en1dy ulely
pIop SnIeIS

[YCRIEIETEN]

[Hun] aduaia9y

PIOAA |043UOD

snjejs |eidauan

sinopeay ejeq

elepela|y Jaldweled
uonesynuap| aAlLg
sl91owWeled paylpon
sl91oweled pauyag

oju| J93aweled

J9uno) abueyd uoneinbyuod
sinoH Bujuuny ue4 39said
sinoH Bujuuny ueq

11 eseq bunesado
UoIsISA MS uondo 13/1D 10[S
13/1D 10|S ur uondo
UOISISA MS uondo 03/0D 1015
03/0D 10| ul uondo
uolsiBA MS uondo g 1015
g 10|S ul uondo

UOISISA MS uondo Vv 10IS
v 105 ur uondo

ON |euas uondo

oN buuapio uondo
uoIsIdA MS uondo

o9l
6€-9L
8€-91L
LE9L
9€-91
GE9L
Pe-9lL
€e-91l
ce9lL
0€-9L

19-Gl

payunop uondo

juap| uondo

dweud|iy AISD

aweud|l{ dnyas yews

JaquInN [eLISS pieD Jamod
JaquINN [eLISS 1919AU0D) Aduanbaiq
pied Jsmod Al MS

pie) jonuod di MS

ON PI dD1

ON BuuapiQ pied 1amod

ON buuapiQ 1919Au0) Aduanbaiy
bulis spodadA] |enidy

Bulis apodadA) palspIO

UOISIdA 91eMYOS

abejjop

uo1d3S JIMOd

adAL D

uonedynuap| aAug

awi] :607 yne4

anjep :607 yne4

?9po) Jou7 607 3ne4

607 3yneyq

awi) :607 duoISIH

anjep :607 d1I01SIH

JUdAT :607 dL0ISIH

607 >1103SIH

1966111 d1049g so|dwes

apo buibboq

1UaA73 19661)

|easaiu| buibbo

321nog buibbo

sbunias 6o eyeq

43N0 sinoH bBuiuuny 1353y
J33UN0D Y 1959y

SO\ 19AQ

s, dwa] N0

s,dn Jamogd

J31UNo) Ymy

sinoH Buiuuny

sinoy Bunesado

ejeg bunesadp

uonew.oju] dALQ

[9A97 3yne4

sbumas 3ney

uone1eg uondo

abei015 eyeq uondo

DAAPT |eusa)x3 Aq payjddng uondo
suondo

pIopA Sn1elS 1xg Ha

piop Buiuiep Aoeba

piop\ wiely Aoeba
Aupqnedwod

S}UMN JSMIDAU| JO JBqINN [eNIdY
1ndinQ aduenpu|
1ndinQ adueydede)
13114 IndinQ
JOJIUOI\ uey
|0J3u0> ue4
uonesuadwo) 3uil Da

09-SL

L7l

49314 144

JuUsWuUoIIAUg

1ydso) Jo1op

Aouanbai4 O3y wnwiuiy
uonesiipubeyy wnwiuln O3y
19797 LA

Buisiwndg A6iauz

uondun4 bujuayeampial4
uoidal0ld [[e1S

QW] 4114 ‘11D Wi Juan)
Bwil| uonelbalul ‘(11D Wi AN
ulen jeuoijiodold ‘11D Wi JuanD)
‘43D W JudIND

9p0) IIINIBS

sbunias uononpoid

1ne4 JauaAu| 1e Aejag dup
uwi anbuoj 1e Aejpg duy
nwiI uaun) e Ae;dq dup
spow uonesadp

W] 1e1say dlewoiny
SPON 1959y

1959y dug

ureny dnydeg ‘ury

1oAa7 A1anoday duy dnypeg ‘ury
INQO awi dnydeg ury
duejEqUI| SUIRIA 1B UoIIdUNY
1jne4 sulepy 1e abeljop sulepy
ainjie4 sulep

HO/uQ suley
uonesuadwo) awl| pesaq
wopuey WMd
uoIeINPOWIBAQ

Kouanbai4 Buiydums

wianed buiydsyms

Buiydms 19119AU|
suonoung jepads

uoldy J3||01u0) 15

1U3A7 J3jj011U0) S

sajels

€ ueajoog 3|ny d1607

z J01e49dQ 9Ny 21607

T uesjoog 3|ny 21607

| JojesadQ 3jny d1607

| ueajoog 9Ny d1607

sa|ny 21607

Jawiy J3jj0nu0) 15

SENTTN

Y puesado 44-sH

S puesadQ 44-SY

sdoj4 dij3 sy

anjep Jojesedwo)

J03e49dQ Jo3esedwod)
puesadQ Joiesedwo)
siojesedwod)

DTS 1959y

1an3 doig

JU9AT RIS

PO 19]]043U0) TS

sbumas 1S

31601 yews

S193UN0) BIP3Y

S191UN0D eI

byuod 1od

J3}|14 WI0lS Isedpeoig
uo1129101d W03 1sedpeolg
y1bua Joug 3|qed
Buidoous WOl

J3AQ SSOID oIy
Jisoubelq ajged

SIJIAIDS IBUIBYIT paduRAPY

1104 [2uuey) 19%205 jualedsuel]

INISS dLIINS

J9AISS d1IH

JBNIDS d14

SIIAIDS 19WIBYIT IBY10
SN1eIS YUITIIMO 19UIBY1]
$131UN0) dAlRINWIND
$191UN0D ploysayL
ploysaiyl

Noswi| 19uiaylg diseg
noswil 0as

dl ®PoN

quramod 1auiayi
snexs 1vyDiey3

ssaIppy uolels painbyuod
selly uonels painbyuod
1vD43y13

1uno) abessapy uondadxg anels
1uno) abessa|y aAelS
1313Weled sniels

dD1 snqponw

4914 SOD

JawiL Hqiyul SOd
Jolvweled sg3j

9po) 12Npoid dID
UoIsiAdY dID

j011U0D 19N
ERVEIETENREIN]

Ja13weled Buiutepy
dI/A3N43413

skem|y 21015

sanjep eleq 2101
SSaIPpPY Jd1se|y

9715 peay Byuo) eleq ssad0id
9215 3 Byuo) ereq ssedoid
peay Byuo) eleq ssadoid
91 Byuo) eleq ssad0id
9dueISU| [011U0D

eleQq ssad0.d

x31dnq »ur

paads yur

uoneobaN oiny
uoneing yur

sn1e1s yul

slajaweled yuiq suiayig
ssaIppy |edisAyd

sweN 1SoH

aweN ulewoq

S6-Cl
v6-Cl
€6-Cl
6l
L6-CL
06-C1L

Danfoss A/S © 08/2016 All rights reserved. 85

MG33AR02




FC301/302

ionDrive

VLT® Automat

Appendix

‘ON ‘|31 [duuey) A134es dALPIJOHd Z2-109
T 9AUPI40Yd #x-L09

121UN0D UONBNYIS }Ned £5-009

1aquIn ne4 £4-009

121uno) WDMwmw—\c Jne4 ++-009

P3123[9S ‘91 348S/9AUPI40Hd 72-009

uondQ ajes 1ieisay
|eads

UOISIdA 3|4 UOIIeZIWOISND)
UOISIaA 9|14 uoneziwoisn) payoddng
oju| uondQ ajes

JUn4 djeS AANDY

PIOM ShielS djes

PIOM |013UOD) 3jes

Z smeis uondQ ajes
sniels uondQ ajes

smeis

SsaIppy uoneunsag
uon9|as welbals)
snqpjal4 ajes

swi] umoq dwey

dwey uels

uonoeay ajes |le4

Wi paads

paads yo D

SIS

pu3 "|933Q 1e oney dwes-g
uelS "[933Q 1e oney dwes-s
swi) dwey

paads o017

A Bed

?1ey uoneId|daq

1 eyea

awi] Kejeg

d|yoid dwey

adAL

LSS
piomssed | 9]
oN[eA DYD-S

SweN 195 Ja1oweled
92IN0S 1359y

uoldeay ainjie4 [euialxy
[IEDED)

Inoineyag 1ie1say

awiy [eubis s|qers

awy Aouedaidsiqg

2dAL

uonoung ajes

induj ajes

UwI paads o017

Jawi] paads osaz

Jo13 3dueIs|o]

191]l4 >Peqpas

2dA| yoeqpas4

oley Jesn

uoindallqg Japodu]
uonn|osay Jspodug
921n0S pasads painsealy
bunioyjiuopy paads
suonoun4 A1ajes

JURISUOD dWIL 314 T/8YX "WIdL
an|eA ‘qpaad/Jay YBIH 7/8vX "wiaL
an|eA ‘qpa34/49Y MOT 7/8FX WIS

WUND YBIH 7/8FX "Wl
1UaLIND MO Z/8YX W9

7/8vX Induj bojeuy

N dwdp YbiH 01/8vX ‘widL
Hwi dwal MOT OL/8X WL
Joyuoy ‘dwa] 0L/8vX "WISL
JURISUOD BWIL I3 OL/8YX "WIdL
0L/8vX nduj ‘dwa)

Ny dwsg YbiH £/8kX "widL
NI dwdl MOT £/8FX WL
Jonuo ‘dwd) //8%X "WId]
jueISUO) Wl IS4 £/8FX ‘Wisl
£/8vX nduj “dway

nwi dwsl YbIH $/8yX ‘Wil
NI dwal MOT 1/8FX WIS
Jo3uol “dwid] t/8bX "widL
JueISUOD dWIL JAI4 t/8YX "WSL
¥/8X Indu| ‘dwa)

uoldUNS wiely J10suds aunjesadws)
9dAL Induj 01/8pX widL

uun aunesadwsa] 0L/8yX "wia)
adAL Induj £/8pX "wiaL

Hun aunjesdwd] //8FX "WISL
adA] Induj y/8¥X "Wl

HuN unesdwd] H/8yX WIS
apo induj ‘dwa)

ov-v

uoneAdy ssedAg ajoway
sinoH bBuluuny ssedAg
piop sniels ssedAg
UOIBANDY SPOW 1S3L
Kepg awiy duj ssedAg

0-1€

Aejp@ awi yeis ssedAg
opoN ssedAg
uondo ssedAg

ulen jeuonodoid dld $S320id
ulen jeuontodoid qid paads
(wyo) J01sISaY delg

(P7) @uenpu| sixe-p

(1) Aupgnedwod

[%]

10443 paads uo112913Q 1010y PaYd0T]
[s] awi] uond1ag 4010y PaYI0]
U0[123101d 1010y P07

[9%] 3ua.n) anbiol Bunsels ybiH
[s] awi] anbioj buniers ybiH
1snfpy 1Je1s "Apy

sainjead |epads

7 andu |eubig

Z sindinQ % sinduj
s1laquinN bululepy Ay
SIQWINN WJely dANDY
sBuluiep/swaely SANdY
01/8vx ndu| ‘dwsp

£/8vX indu| dway

¥/8vX Indu| "dws)

[vw] z/8¥X indu| Bojeuy
sinopeay bHojeuy

T sinopeay eleq

uopdallq dnjosqy Aieioy
([TARETEINS EHITo WM
UO1129|3S [0J1UOD UONISOd
SPOIN UONISOd dAIR|DY

SPO\ UONISOd 9IN|0sqy
fyuo) uonisod

nowi] buiwoH

1w anbio) BujwoH

paads BujwoH

uoNIsod dWOoH

uondUN4 JUAS SWOH
uondun4 buiwoH

BujwoH uonisod

QPO SIXY UONISOd

dn-1amod 1e KI19n033Yy uonisod
1950 UoNISOd

J0leUIWIOUd UM UOINSOd
JojeJBWINN UM UOnISOd
9|edS Hun uonisod

Hun uonisod

Buieds uonisod

bupoyuoly [eubis ydeqpas4
uolalIg Ydeqpasd

‘ddy pue 6uriojiuopy
90BJI91U| JSA|OSDY

uolIN[OSaY “WIS J9podU]
oley uonewJojsuel]
Aouanbai4 Indu)

abeyjop 1nduj

$9|0d

9eJI9)U| JDA|OSDY

ajelpneg 3Dv443dIH

YeE-LL

MG33AR02

Danfoss A/S © 08/2016 All rights reserved.

86




Dt

Index Operating Guide
Index Control
characteristic 67
signal 39
A terminal 25,27,39,41
Abbreviation 77 wiring 16,19, 22
word timeout 44
A(? Local control 23,25,39
input 17 Wiring 12
mains 17
. Control card
Additional resources 4 Control card 66, 67
Alarm log 24 Live zero error. 42
RS485 66
Alarms 41 Serial communication 66
AMA USB serial communication 66
AMA 40 Convention 77
with T27 connected 32
without T27 connected 32 Cooling 10
Warning 47 Cooling clearance 22
Ambient condition 63 Current
Analog limit 51
input 18 rating 43
output 18, 66 DC current 12,40
Signal 42 Input current 17
t
Approval 7 Output curren 40, 43
ASM 27
D
Auto on 25,31, 39,41
) . Danfoss FC 21
Automatic motor adaptation 30
DC link 42
Auto-reset 23
» . Default settings 25
Auxiliary equipment 22
Digital output 66
B Dimension 75
Backplate 1 Discharge time 8
Disconnect switch 23
Brake
control 43
limit 45 E
resistor 42
Electrical installation 12
Braking 40
- EMC interference 16
Burst transient 13
ursttranst EMC-compliant installation 12
EN 50598-2 64
C
Encoder rotation 30
Cable
length and cross section 64 Energy efficiency..... 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 64
routing 22 Environment 63
specification 64 Exoloded vi
Motor cable 12,16 Xploded view 5.6
Certification 7 External alarm reset 35
Circuit breaker 22,68 External command 4
Clearance requirements 10 External controller 4
Closed loop 19 E
Communication option 46
Fault log 24
Conduct 22
Feedback 19,22,40, 46
Floating delta 17
Flux 27,29,37
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Front cover tightening torque 76 Mains
Fuse 12,22, 46, 68 supply. 57,58,59, 63
voltage 24,40
G Maintenance 39
Manual initialization 26
Ground connection 22
. MCT 10 18,23
Ground wire 12
Mechanical brake control 20,37
Grounded delta 17
. Mechanical installation 10
Grounding 16,17,22,23
Menu key 23,24
H Menu structure 24
Hand on 25,39 Modbus RTU 21
. Motor
Heat sink 46 cable 12,16
High voltage 8,23 current 24,30,47
data 27,30, 43, 48,51
| output 63
overload protection 4
IEC61800-3 17 power 24,47
Initialization 26 speed 26
status 4
Input thermal protection 36
Analog 42 thermistor 36
Analog input 18,65 wiring 16,22
Digital 43 PM motor 28
Digital input 19,41, 64 Power 12
disconnect 17 Rotation 30
power 16,17,22,41 Thermistor 36
power wiring 22 Unintended motor rotation 9
signal 19 .
terminal 17,19,23  Mounting 1,22
voltage 23
Power 12 N
Installation Nameplate 10
Check list 22 o
Installation 19,21 Navigation key. 23,24, 26,39
environment 10
Intended use 4 0o
Interference isolation 22 Open loop 19
Intermediate circuit 42 Operation key 23
see also DClink Optional equipment 17,19,23
Items supplied 10 Output
Analog output 18, 66
J Output performance (U, V, W) 63
Jumper 19 Output power wiring 22
Overcurrent protection 12
L Overheating 43
LCP 23 Overtemperature 43
Leakage current 912 Overvoltage 40,51
Lifting 11
Load sharing g8 P
Local control panel 23 PELV. 36
Performance 67
M Phase loss 42
Main menu 24
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Operating Guide

Potential equalization 13 Specifications 21
Power Speed reference 19,31,39
Input pqwer 23 Start/stop command 34

connection 12

factor 22  Start-up 26

rating 75 status display 39
Programming 19, 23,24, 25 Status mode 39
Pulse start/stop 34 gs70 20
Pulse/encoder input 65 see also Safe Torque Off

Storage 10
Q Supply voltage 17,18,23,46
Qualified personnel 8 Switch 19
Quick menu 24 Switching frequency. 41

Symbol 77
R SynRM 29
Ramp-down time 51 System feedback 4
Ramp-up time 51
Reference T

Analog speed reference 33 .

Speed reference 33 54 19
Relay output 67 Thermal protection 7
Remote command 4 Thermistor 17
Reset 23,25,26,41,43,48 Tightening cover 16
RFI filter 17 Torque
RS485 36 Limit 43
RS485 characteristic 63

RS485 66 limit >1
Run command 31 TripA

Trip 36, 41
Run permissive 40 lock 41
Troubleshooting 51
S
Safe Torque Off. 20 U
Safety 9 Unintended start 8,39
Serial communication

RS485 20, 66 \Y

Serial communication..........cc...... 18, 20, 25, 39, 40, 41, 66

USB serial communication 66 Vibration 10
Serial communication 41,66  Voltage imbalance 42
Service 39 Voltage level 64
Setpoint 41
Set-up 31 w
Shielded cable 16,22  Warnings 41
Shock 10 Weight 75
Short circuit 44 Windmilling 9
SLC 37 Wire size 12,16
Sleep mode 41
SmartStart 26
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Wiring

Control wiring 16,19

Motor wiring 16

Thermistor control wiring 17

schematic 14

920
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products already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed. All trademarks in this material are property
of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.

Danfoss A/S

Ulsnaes 1

DK-6300 Graasten
vlt-drives.danfoss.com

130R0300 MG33AR02

* M G 3 3 A R 8§ 2 =


http://vlt-drives.danfoss.com

