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Operating Instructions

Safety

Safety

AWARNING|

HIGH VOLTAGE!

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

High Voltage

Frequency converters are connected to hazardous mains
voltages. Extreme care should be taken to protect against
shock. Only trained personnel familiar with electronic
equipment should install, start, or maintain this equipment.

AWARNING

UNINTENDED START!

When the frequency converter is connected to AC mains, the
motor may start at any time. The frequency converter, motor,
and any driven equipment must be in operational readiness.
Failure to be in operational readiness when the frequency
converter is connected to AC mains could result in death,
serious injury, equipment, or property damage.

Unintended Start
When the frequency converter is connected to the AC mains,
the motor may be started by means of an external switch, a
serial bus command, an input reference signal, or a cleared
fault condition. Use appropriate cautions to guard against an
unintended start.

AWARNING

DISCHARGE TIME!

Frequency converters contain DC link capacitors that can
remain charged even when AC mains is disconnected. To
avoid electrical hazards, remove AC mains from the
frequency converter before doing any service or repair and
wait the amount of time specified in Table 1.1. Failure to wait
the specified time after power has been removed prior to
doing service or repair on the unit could result in death or
serious injury.

Voltage (V) Minimum Waiting Time (Minutes)
4 15
200 - 240 0.25 - 3.7kW 5.5 - 45kW
380 - 480 0.37 - 7.5kW 11 - 90kW
525 - 600 0.75 - 7.5kW 11 - 90kW
525 - 690 n/a 11 - 90kW
High voltage may be present even when the warning LEDs are off!

Table 1.1 Discharge Time

Symbols
The following symbols are used in this manual.

AWARNING

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

ACAUTION

Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury. It may also
be used to alert against unsafe practices.

CAUTION

Indicates a situation that may result in equipment or
property-damage-only accidents.

NOTE

Indicates highlighted information that should be regarded
with attention to avoid mistakes or operate equipment at
less than optimal performance.

Approvals

€ @ @

MG.20.M8.02 - VLT® is a registered Danfoss trademark



VLT® AQUA Drive

Safet . .
y Operating Instructions

MG.20.M8.02 - VLT® is a registered Danfoss trademark



Contents VLT® AQUA Drive ‘
Operating Instructions
Contents
1 Introduction 4
1.1 Purpose of the Manual 5
1.2 Additional Resources 6
1.3 Product Overview 6
1.4 Internal Frequency Converter Controller Functions 6
1.5 Frame Sizes and Power Ratings 7
2 Installation 8
2.1 Installation Site Check List 8
2.2 Frequency Converter and Motor Pre-installation Check List 8
2.3 Mechanical Installation 8
2.3.1 Cooling 8
2.3.2 Lifting 9
2.3.3 Mounting 9
2.3.4 Tightening Torques 9
2.4 Electrical Installation 10
2.4.1 Requirements 12
2.4.2 Earth (Grounding) Requirements 12
2.4.2.1 Leakage Current (>3,5mA) 13
2.4.2.2 Grounding Using Shielded Cable 13
2.4.2.3 Grounding Using Conduit 14
2.4.3 Motor Connection 14
2.4.4 AC Mains Connection 15
2.4.5 Control Wiring 15
2.4.5.1 Access 15
2.4.5.2 Control Terminal Types 16
2.4.5.3 Wiring to Control Terminals 17
2.4.5.4 Using Screened Control Cables 18
2.4.5.5 Control Terminal Functions 18
2.4.5.6 Jumper Terminals 12 and 27 18
2.4.5.7 Terminal 53 and 54 Switches 18
2.4.5.8 Terminal 37 19
2.4.5.9 Mechanical Brake Control 22
2.4.6 Serial Communication 22
3 Start Up and Functional Testing 23
3.1 Pre-start 23
3.1.1 Safety Inspection 23
3.1.2 Start Up Check List 24
3.2 Applying Power to the Frequency Converter 25

MG.20.M8.02 - VLT® is a registered Danfoss trademark



Contents

VLT® AQUA Drive
Operating Instructions

3.3 Basic Operational Programming 25
3.4 Automatic Motor Adaptation 26
3.5 Check Motor Rotation 27
3.6 Local-control Test 27
3.7 System Start Up 28
4 User Interface 29
4.1 Local Control Panel 29
4.1.1 LCP Layout 29
4.1.2 Setting LCP Display Values 30
4.1.3 Display Menu Keys 30
4.1.4 Navigation Keys 31
4.1.5 Operation Keys 31
4.2 Back Up and Copying Parameter Settings 31
4.2.1 Uploading Data to the LCP 32
4.2.2 Downloading Data from the LCP 32
4.3 Restoring Default Settings 32
4.3.1 Recommended Initialisation 32
4.3.2 Manual Initialisation 32
5 About Frequency Converter Programming 33
5.1 Introduction 33
5.2 Programming Example 33
5.3 Control Terminal Programming Examples 34
5.4 International/North American Default Parameter Settings 35
5.5 Parameter Menu Structure 36
5.5.1 Quick Menu Structure 37
5.5.2 Main Menu Structure 38
5.6 Remote Programming with MCT-10 45
6 Application Set Up Examples 46
6.1 Introduction 46
6.2 Application Examples 46
7 Status Messages 50
7.1 Status Display 50
7.2 Status Message Definitions Table 50
8 Warnings and Alarms 53
8.1 System Monitoring 53
8.2 Warning and Alarm Types 53
8.3 Warning and Alarm Displays 53

MG.20.M8.02 - VLT® is a registered Danfoss trademark



VLT® AQUA Drive

Contents . .
Operating Instructions

8.4 Warning and Alarm Definitions 54
8.4.1 Fault Messages 57
9 Basic Troubleshooting 62
9.1 Start Up and Operation 62
10 Specifications 64
10.1 Power-dependent Specifications 64
10.2 General Technical Data 73
10.3 Fuse Tables 78
Index 82

MG.20.M8.02 - VLT® is a registered Danfoss trademark



Introduction
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1 Introduction

lllustration 1.1 Exploded View A Size

130BB492.10

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

2 RS-485 serial bus connector (+68, -69) 11 |Relay 1 (01, 02, 03)

3 Analog I/0 connector 12 [Relay 2 (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 strain relief / PE ground 15 |USB connector

7 Decoupling plate 16 |[Serial bus terminal switch

8 Grounding clamp (PE) 17 |Digital 1/0 and 24 V power supply

9 Shielded cable grounding clamp and strain relief 18 [Control cable cover plate

4 MG.20.M8.02 - VLT® is a registered Danfoss trademark




k

VLT® AQUA Drive

Introduction . .
Operating Instructions

130BB493.10

— ¢

lllustration 1.2 Exploded View B and C Sizes

1 LCP 11 |Relay 2 (04, 05, 06)

2 Cover 12 [Lifting ring

3 RS-485 serial bus connector 13 [Mounting slot

4 Digital I/0 and 24 V power supply 14 | Grounding clamp (PE)

5 Analog I/O connector 15 |Cable strain relief / PE ground

6 Cable strain relief / PE ground 16 |Brake terminal (-81, +82)

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

8 Serial bus 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)

1.1 Purpose of the Manual

This manual is intended to provide detailed information for
the installation and start up of the frequency converter.

2 Installation provides requirements for mechanical and
electrical installation, including input, motor, control and
serial communications wiring, and control terminal
functions. 3 Start Up and Functional Testing provides
detailed procedures for start up, basic operational
programming, and functional testing. The remaining
chapters provide supplementary details. These include user
interface, detailed programming, application examples, start-
up troubleshooting, and specifications.

MG.20.M8.02 - VLT® is a registered Danfoss trademark 5
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1.2 Additional Resources

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

. The Programming Guide provides greater detail in
how to work with parameters and many
application examples.

. The Design Guide is intended to provide detailed
capabilities and functionality to design motor
control systems.

. Supplemental publications and manuals are
available from Danfoss.
See http://www.danfoss.com/Products/Literature/
Technical+Documentation.htm for listings.

. Optional equipment is available that may change
some of the procedures described. Be sure to see
the instructions supplied with those options for
specific requirements.

Contact the local Danfoss supplier or go to
http://www.danfoss.com/Products/Literature/Technical
+Documentation.htm for downloads or additional
information.

1.3 Product Overview

A frequency converter is an electronic motor controller that
converts AC mains input into a variable AC waveform output.
The frequency and voltage of the output are regulated to
control the motor speed or torque. The frequency converter
can vary the speed of the motor in response to system
feedback, such as changing temperature or pressure for
controlling fan, compressor, or pump motors. The frequency
converter can also regulate the motor by responding to
remote commands from external controllers.

In addition, the frequency converter monitors the system
and motor status, issues warnings or alarms for fault
conditions, starts and stops the motor, optimizes energy
efficiency, and offers many more control, monitoring, and
efficiency functions. Operation and monitoring functions are
available as status indications to an outside control system or
serial communication network.

1.4 Internal Frequency Converter Controller
Functions

Below is a block diagram of the frequency converter's
internal components. See Table 1.1 for their functions.

1 2 3 6
4
Slz —
_—
| |

| 8 |

2

1

&

TL9LOVZSLL

lllustration 1.3 Frequency Converter Block Diagram

Area Title Functions

1 Mains input e Three-phase AC mains power
supply to the frequency
converter

2 Rectifier o The rectifier bridge converts
the AC input to DC current to
supply inverter power

3 DC bus o The frequency converter's
intermediate DC-bus circuit
handles the DC current

4 DC reactors o Filter the intermediate DC
circuit voltage

e Prove line transient protection
e Reduce RMS current

o Raise the power factor
reflected back to the line

e Reduce harmonics on the AC
input

5 Capacitor bank o Stores the DC power

e Provides ride-through
protection for short power
losses

6 Inverter e Converts the DC into a
controlled PWM AC waveform
for a controlled variable output
to the motor

7 Output to motor o Regulated three-phase output
power to the motor

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

o User interface and external
commands are monitored and
performed

o Status output and control can
be provided

Table 1.1 Frequency Converter Internal Components

6 MG.20.M8.02 - VLT® is a registered Danfoss trademark
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1.5 Frame Sizes and Power Ratings

References to frames sizes used in this manual are defined in Table 1.2.

Frame Size (kW)

Volts A2 A3 A4 A5 B1 B2 B3 B4 C1 C2 a c4
200-240 (0.25-2.2 |3.0-3.7 0.25-2.2 0.25-3.7 |5.5-11 15 5.5-11 15-18.5 [18.5-30 |37-45 22-30 37-45
380-480 [0.37-4.0 |5.5-7.5 0.37-4.0 0.37-7.5 |11-185 |22-30 11-18.5 |22-37 37-55 75-90 45-55 75-90
525-600 ([n/a 0.75-7.5 n/a 0.75-7.5 |11-185 |22-30 11-185 [22-37 37-55 75-90 45-55 75-90
525-690 [n/a n/a n/a n/a n/a 11-30 n/a n/a n/a 37-90 n/a n/a

Single phase
200-240 ([n/a 1.1 n/a 1.1 1.5-5.5 7.5 n/a n/a 15 22 n/a n/a
380-480 ([n/a n/a n/a n/a 7.5 1 n/a n/a 185 37 n/a n/a

Table 1.2 Frames Sizes and Power Ratings

MG.20.M8.02 - VLT® is a registered Danfoss trademark 7
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2 Installation

2.1 Installation Site Check List 2.3 Mechanical Installation

P

The frequency converter relies on the ambient air
for cooling. Observe the limitations on ambient air
temperature for optimal operation

Ensure that the installation location has sufficient
support strength to mount the frequency converter

Keep the frequency converter interior free from
dust and dirt. Ensure that the components stay as
clean as possible. In construction areas, provide a
protective covering. Optional IP55 (NEMA 12) or
IP66 (NEMA 4) enclosures may be necessary.

Keep the manual, drawings, and diagrams
accessible for detailed installation and operation
instructions. It is important that the manual is
available for equipment operators.

Locate equipment as near to the motor as possible.
Keep motor cables as short as possible. Check the
motor characteristics for actual tolerances. Do not
exceed

. 300m (1000ft) for unshielded motor leads
. 150m (500ft) for shielded cable.

2.2 Frequency Converter and Motor Pre-
installation Check List

Compare the model number of unit on the
nameplate to what was ordered to verify the
proper equipment

Ensure each of the following are rated for same
voltage:

Mains (power)
Frequency converter
Motor

Ensure that frequency converter output current
rating is equal to or greater than motor full load
current for peak motor performance

Motor size and frequency converter
power must match for proper overload

2.3.1 Cooling

To provide cooling airflow, mount the unit to a
solid flat surface or to the optional back plate (see
2.3.3 Mounting)

Top and bottom clearance for air cooling must be
provided. Generally, 100-225mm (4-10in) is
required. See lllustration 2.1 for clearance
requirements

Improper mounting can result in over heating and
reduced performance

Derating for temperatures starting between 40°C
(104°F) and 50°C (122°F) and elevation 1000m
(3300ft) above sea level must be considered. See
the equipment Design Guide for detailed
information.

130BA419.10

lllustratio

n 2.1 Top and Bottom Cooling Clearance

protection Enclosure | A2 | A3 | A4 | As B1 B2

If frequency converter rating is less than a/b (mm) | 100 100 100 100 200 200

motor, full motor output cannot be a/b (in) 4 4 4 4 8 8

achieved Enclosure | B3 B4 al Q a c4
a/b (mm) 200 200 200 225 200 225
a/b (in) 8 8 8 9 8 9
Table 2.1 Minimum Airflow Clearance Requirements

MG.20.M8.02 - VLT® is a registered Danfoss trademark
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2.3.2 Lifting °
o]
N
. Check the weight of the unit to determine a safe —_ 5
] o
lifting method — S )
——
. Ensure that the lifting device is suitable for the task O
. If necessary, plan for a hoist, crane, or forklift with L |
the appropriate rating to move the unit !
. For lifting, use hoist rings on the unit, when A
provided
2.3.3 Mounting \\%

. Mount the unit vertically

. The frequency converter allows side by side instal- lllustration 2.3 Proper Mounting with Railings

lation

. Ensure that the strength of the mounting location NOTE

will support the unit weight
Back plate is needed when mounted on railings.

. Mount the unit to a solid flat surface or to the
optional back plate to provide cooling airflow (see
Hlustration 2.2 and [llustration 2.3)

2.3.4 Tightening Torques

i Improper mounting can result in over heating and See 10.3.2 Connection Tightening Torques for proper
reduced performance tightening specifications.
. Use the slotted mounting holes on the unit for wall
mounting, when provided
0 =
O o
—— -
\ —
; ] 2
O 15
™M
—
]
0f
] — /QA{

=
A

lllustration 2.2 Proper Mounting with Back Plate

Item A is a back plate properly installed for required airflow
to cool the unit.

MG.20.M8.02 - VLT® is a registered Danfoss trademark 9
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2.4 Electrical Installation
This section contains detailed instructions for wiring the frequency converter. The following tasks are described.
. Wiring the motor to the frequency converter output terminals

. Wiring the AC mains to the frequency converter input terminals

. Connecting control and serial communication wiring

. After power has been applied, checking input and motor power; programming control terminals for their intended
functions

lllustration 2.4 shows a basic electrical connection.

(N RS-485) 69

‘ ‘ — 24V (NPN)
Lo Rem :'\}ov (PNP)
\ ’ \ l —— 28V (NPN)
o o 33(DIN) OV (PNP)

(COM RS-485) 61

<
It g
41\7 @2
097 I g
3 Phase V)97 T | T = 2
power
input + 4 ¥ (W) 98 / / =
] @ (PE) 99 I—=
{ ‘ 77]7/7 Motor
DC bus [ i Switch Mode
- Power Supply \ 4 _
| £ (R+) 82 Brake
istor
‘ resis
+10vdc 50 (+10VOUT) (R) 81 -
5201 |
0-10vdc 53N 79 |
ON=0-20mA | relay1 _
0/4-20 mA 5202 OFF=0-10V =
54 (AIN) ‘ 240Vac, 2A
0-10Vdc [ _ NH = | ac
0/4-20 mA ‘
55 (COM A IN) | —
—
[ 12 (+24V OUT) \
\ | 240Vac, 2A
f
13 (+24V OUT) -
;o) P5-00 | 400Vac, 2A
| 1+~ — 24V(NPN)
’ l 18(DIN) —ovene |
’ —__24V(NPN) ! ]
| \ 19(DIN) :'X}OV(PNP) | L(COM AOUT) 39 ! ﬂ Analog Output
| 0/4-20 mA
AOUT)42 ©
’ \ 20 oMoy ) ! (ROUD42 &
| \
1| — 24V(NPN)
| | 7 27 (DIN/OUT) \j 5801
! | | | — 24V OV (PNP) | = ° ON=Terminated
\ | L \ OFF=0Open
\ L ! \
N ev ¥
[+~ — 24V(NPN)
| o 5729 (D IN/OUT) oV (PNP |
| | | | — 24V ( ) |
1 by ! T \
| | v
\ \ | |Rs-485 (P RS-485) 68 RS-485
| [ | | |Interface
\
\
\

(PNP) = Source
(NPN) = Sink

lllustration 2.4 Basic Wiring Schematic Drawing.

* Terminal 37 is an option
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2 2
5
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PE v
w
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8
7
lllustration 2.5 Typical Electrical Connection
1 PLC 6 Min. 200mm (7.9in) between control cables, motor and mains
2 Frequency converter 7 Motor, 3-phase and PE
3 Output contactor (Generally not recommended) 8 Mains, 3-phase and reinforced PE
4 Earth (grounding) rail (PE) 9 Control wiring
5 Cable insulation (stripped) 10 Equalising min. 16mm? (0.025in)

MG.20.M8.02 - VLT® is a registered Danfoss trademark 1
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2.4.1 Requirements

AWARNING|

EQUIPMENT HAZARD!

Rotating shafts and electrical equipment can be hazardous.
All electrical work must conform to national and local
electrical codes. It is strongly recommended that installation,
start up, and maintenance be performed only by trained and
qualified personnel. Failure to follow these guidelines could
result in death or serious injury.

CAUTION

WIRING ISOLATION!

Run input power, motor wiring and control wiring in three
separate metallic conduits or use separated shielded cable
for high frequency noise isolation. Failure to isolate power,
motor and control wiring could result in less than optimum
frequency converter and associated equipment
performance.

For your safety, comply with the following requirements.

. Electronic controls equipment is connected to
hazardous mains voltage. Extreme care should be
taken to protect against electrical hazards when
applying power to the unit.

. Run motor cables from multiple frequency
converters separately. Induced voltage from output
motor cables run together can charge equipment
capacitors even with the equipment turned off and
locked out.

Overload and Equipment Protection

. An electronically activated function within the
frequency converter provides overload protection
for the motor. The overload calculates the level of
increase to activate timing for the trip (controller
output stop) function. The higher the current draw,
the quicker the trip response. The overload
provides Class 20 motor protection. See 8 Warnings
and Alarms for details on the trip function.

. Because the motor wiring carries high frequency
current, it is important that wiring for mains, motor
power, and control are run separately. Use metallic
conduit or separated shielded wire. Failure to
isolate power, motor, and control wiring could
result in less than optimum equipment
performance.

. All frequency converters must be provided with
short-circuit and over-current protection. Input
fusing is required to provide this protection, see
Hllustration 2.6. If not factory supplied, fuses must be
provided by the installer as part of installation. See
maximum fuse ratings in 70.3 Fuse Tables.

130BB460.10

L1 L2 L3

91 92 93

GND ! (?

lllustration 2.6 Fuses

Wire Type and Ratings

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

. Danfoss recommends that all power connections
be made with a minimum 75° C rated copper wire.

N See 10.1 Power-dependent Specifications for
recommended wire sizes.

2.4.2 Earth (Grounding) Requirements

AWARNING

GROUNDING HAZARD!

For operator safety, it is important to ground frequency
converter properly in accordance with national and local
electrical codes as well as instructions contained within these
instructions. Ground currents are higher than 3,5mA. Failure
to ground frequency converter properly could result in death
or serious injury.

NOTE

It is the responsibility of the user or certified electrical
installer to ensure correct grounding (earthing) of the
equipment in accordance with national and local electrical
codes and standards.

. Follow all local and national electrical codes to
ground electrical equipment properly

. Proper protective grounding for equipment with
ground currents higher than 3,5mA must be
established, see Leakage Current (>3,5mA)

. A dedicatedground wire is required for input
power, motor power and control wiring

. Use the clamps provided with on the equipment
for proper ground connections

12 MG.20.M8.02 - VLT® is a registered Danfoss trademark
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o Do not ground one frequency converter to another 2.4.2.2 Grounding Using Shielded Cable

in a “daisy chain” fashion

. Keep the ground wire connections as short as
possible

. Use of high-strand wire to reduce electrical noise is
recommended

. Follow motor manufacturer wiring requirements

24.2.1 Leakage Current (>3,5mA)

Follow national and local codes regarding protective
earthing of equipment with a leakage current > 3,5mA.
Frequency converter technology implies high frequency
switching at high power. This will generate a leakage current
in the earth connection. A fault current in the frequency
converter at the output power terminals might contain a DC
component which can charge the filter capacitors and cause
a transient earth current. The earth leakage current depends
on various system configurations including RFI filtering,
screened motor cables, and frequency converter power.

EN/IEC61800-5-1 (Power Drive System Product Standard)
requires special care if the leakage current exceeds 3,5mA.
Earth grounding must be reinforced in one of the following
ways:

. Earth ground wire of at least 10mm?

. Two separate earth ground wires both complying
with the dimensioning rules

See EN/IEC61800-5-1 and EN50178 for further information.

Using RCDs

Where residual current devices (RCDs), also known as earth
leakage circuit breakers (ELCBs), are used, comply with the
following:

Use RCDs of type B only which are capable of
detecting AC and DC currents

Use RCDs with an inrush delay to prevent faults
due to transient earth currents

Dimension RCDs according to the system configu-
ration and environmental considerations

Earthing (grounding) clamps are provided for motor wiring
(see lllustration 2.7).

130BA266.10

lllustration 2.7 Grounding with Shielded Cable

MG.20.M8.02 - VLT® is a registered Danfoss trademark 13




Deanfitt

Installation

VLT® AQUA Drive

Operating Instructions

2.4.2.3 Grounding Using Conduit

ACAUTION

GROUNDING HAZARD!

Do not use conduit connected to the frequency converter as
a replacement for proper grounding. Ground currents are
higher than 3.5mA. Improper grounding can result in
personal injury or electrical shorts.

Dedicated grounding clamps are provided (See
llustration 2.8).

@@@@@@@@@@ E
@@@@@@@@@ j 8
T HU L i e B )
(2] 2 ) /
' I r- 1]
99
1 &//[])
iDe|||lfam
S ! 0 ‘ Wowm mm
° =
_ o)
lllustration 2.8 Grounding with Conduit
1. Use a wire stripper to remove the insulation for
proper grounding.
2. Secure the grounding clamp to the stripped
portion of the wire with the screws provided.
3. Secure the grounding wire to the grounding clamp

provided.

2.4.3 Motor Connection

AWARNING|

INDUCED VOLTAGE!

Run output motor cables from multiple frequency converters
separately. Induced voltage from output motor cables run
together can charge equipment capacitors even with the
equipment turned off and locked out. Failure to run output
motor cables separately could result in death or serious

injury.

. For maximum wire sizes see 10.1 Power-dependent
Specifications

. Comply with local and national electrical codes for
cable sizes

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

. Do not install power factor correction capacitors
between the frequency converter and the motor

. Do not wire a starting or pole-changing device
between the frequency converter and the motor

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

. Ground the cable in accordance with grounding
instructions provided

N Torque terminals in accordance with the
information provided in 70.3.2 Connection
Tightening Torques

. Follow motor manufacturer wiring requirements

The three following illustrations represent mains input,
motor, and earth grounding for basic frequency converters.

Actual configurations vary with unit types and optional
equipment.

130BA266.10

lllustration 2.9 Motor, Mains and Earth Wiring for A-Frame Sizes

14 MG.20.M8.02 - VLT® is a registered Danfoss trademark
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130BA390.11

lllustration 2.10 Motor, Mains and Earth Wiring for B-Frame Sizes
and Above Using Shielded Cable
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lllustration 2.11 Motor, Mains and Earth Wiring for B-Frame Sizes
and Above Using Conduit

2.4.4 AC Mains Connection

. Size wiring based upon the input current of the
frequency converter. For maximum wire sizes see
10.1 Power-dependent Specifications.

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

. Connect 3-phase AC input power wiring to
terminals L1, L2, and L3 (see /lllustration 2.12).

. Depending on the configuration of the equipment,
input power will be connected to the mains input
terminals or the input disconnect.

130BT336.10

lllustration 2.12 Connecting to AC Mains

Ground the cable in accordance with grounding
instructions provided in 2.4.2 Earth (Grounding)
Requirements

All frequency converters may be used with an
isolated input source as well as with ground
reference power lines. When supplied from an
isolated mains source (IT mains or floating delta) or
TT/TN-S mains with a grounded leg (grounded
delta), set 14-50 RFI Filter to OFF. When off, the
internal RFI filter capacitors between the chassis
and the intermediate circuit are isolated to avoid
damage to the intermediate circuit and to reduce
earth capacity currents in accordance with IEC
61800-3.

2.4.5 Control Wiring

24.5.1

Isolate control wiring from high power
components in the frequency converter.

If the frequency converter is connected to a
thermistor, for PELV isolation, optional thermistor
control wiring must be reinforced/double
insulated. A 24V DC supply voltage is
recommended.

Access

Remove access cover plate with a screw driver. See
lllustration 2.13.

Or remove front cover by loosening attaching
screws. See lllustration 2.14.
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2.4.5.2 Control Terminal Types

130BT248.10

Illustration 2.18 shows the removable frequency converter
connectors. Terminal functions and default settings are
summarized in Table 2.3.

130BA012.11

lllustration 2.13 Control Wiring Access for A2, A3, B3, B4, C3 and C4
Enclosures

130BT334.10

lllustration 2.15 Control Terminal Locations

. Connector 1 provides four programmable digital
inputs terminals, two additional digital terminals
programmable as either input or output, a 24V DC
terminal supply voltage, and a common for
optional customer supplied 24V DC voltage

lllustration 2.14 Control Wiring Access for A4, A5, B1, B2, C1 and C2
Enclosures

. Connector 2 terminals (+)68 and (-)69 are for an

. . RS-485 serial communications connection
Please see Table 2.2 before tightening the covers.

. Connector 3 provides two analog inputs, one

Frame IP20 IP21 IP55 IP66 analog output, 10V DC supply voltage, and
A4/A5 - - 2 2 commons for the inputs and output
B1 . * 22 22 N Connector 4 is a USB port available for use with the
B2 - * 22 2.2 MCT-10
C1 - * 2.2 2.2

. Also provided are two Form C relay outputs that
are in various locations depending upon the
frequency converter configuration and size

2 - * 2.2 2.2

* No screws to tighten

- Does not exist

. Some options available for ordering with the unit
Table 2.2 Tightening Torques for Covers (Nm) may provide additional terminals. See the manual
provided with the equipment option.

See 10.2 General Technical Data for terminal ratings details.
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Terminal Description Terminal Description
Digital Inputs/Outputs Digital Inputs/Outputs
Default Default
Terminal | Parameter Setting Description Terminal | Parameter Setting Description
12,13 - +24V DC 24V DC supply voltage. 68 (+) 8-3 RS-485 Interface. A

Maximum output 69 (-) 8-3 control card switch is
current is 200mA total provided for
for all 24V loads. termination resistance.
Useable for digital Relays
inputs and external 01, 02, 03 5-40 [0] [[0] Alarm Form C relay output.
transducers. 04, 05, 06 5-40 [1] [0] Running Usable for AC or DC

18 5-10 [8] Start voltage and resistive or

19 5-11 [0] No inductive loads.

operation

3o 514 [0] No Digital inputs. Table 2.3 Terminal Description

operation

33 515 |[0] No 2.4.5.3 Wiring to Control Terminals

operation

27 5-12 [2] Coast Selectable for either Control terminal connectors can be unplugged from the

inverse digital input or output. frequency converter for ease of installation, as shown in

29 5-13 [14] JOG Default setting is input. lllustration 2.16.

20 - Common for digital o
inputs and 0V §
potential for 24V ‘E
supply. -

37 - Safe Torque (optional) Safe input.

Off (STO) Used for STO.
Analog Inputs/Outputs

39 - Common for analog
output

42 6-50 Speed 0 - High | Programmable analog

Limit output. The analog
signal is 0-20mA or
4-20mA at a maximum lllustration 2.16 Unplugging Control Terminals
of 500Q

50 - +10V DC 10V DC analog supply
voltage. 15mA 1. Open the contact by inserting a small screwdriver
maximum commonly into the slot above or below the contact, as shown
used for potentiometer in lllustration 2.17.
or thermistor. 2. Insert the bared control wire into the contact.

53 6-1 Reference Analog input.

52 62 Foedback Selectable for voltage 3. Remove the screwdriver to fasten the control wire
or current. Switches into the contact.

A53 and A54 select mA 4. Ensure the contact is firmly established and not
or V. loose. Loose control wiring can be the source of

55 - Common for analog equipment faults or less than optimal operation.
input See 10.1 Power-dependent Specifications for control terminal

Serial Communication wiring sizes.

61 - Integrated RC-Filter for L . .
cable screen. ONLY for See 6 A;?pl/catlon Set Up Examples for typical control wiring
connecting the screen connections.
when experiencing
EMC problems.
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associated with that terminal. SeeTable 2.3 for
terminals and associated parameters.

130BA310.10

. It is important to confirm that the control terminal
is programmed for the correct function. See for
details on accessing parameters and for details on
programming.

. The default terminal programming is intended to
initiate frequency converter functioning in a typical
operational mode.

2.4.5.6 Jumper Terminals 12 and 27

lllustration 2.17 Connecting Control Wiring

A jumper wire may be required between terminal 12 (or 13)

2454 Using Screened Control Cables and terminal 27 for the frequency converter to operate when
T using factory default programming values.

Correct screening . Digital input terminal 27 is designed to receive an
The preferred method in most cases is to secure control and 24V DC external interlock command. In many
serial communication cables with screening clamps provided applications, the user wires an external interlock
at both ends to ensure best possible high frequency cable device to terminal 27

contact.

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

130BB610.11

. No signal present prevents the unit from operating

. When the status line at the bottom of the LCP
50/60Hz ground loops reads AUTO REMOTE COASTING or Alarm 60
With very long control cables, ground loops may occur. To External Interlock is displayed, this indicates that the
eliminate ground loops, connect one end of the screen-to- unit is ready to operate but is missing an input

ground with a 100nF capacitor (keeping leads short). signal on terminal 27.

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

130BB609.11

2.4.5.7 Terminal 53 and 54 Switches

Avoid EMC noise on serial communication
To eliminate low-frequency noise between frequency
converters, connect one end of the screen to terminal 61.

. Analog input terminals 53 and 54 can select either
voltage (0 to 10V) or current (0/4-20mA) input

. S . . . signals
This terminal is connected to ground via an internal RC link. 9
Use twisted-pair cables to reduce interference between . Remove power to the frequency converter before
conductors. changing switch positions
FC = . Set switches A53 and A54 to select the signal type.
-69 =
o 2 U selects voltage, | selects current.
61 (PE) @ . The switches are accessible when the LCP has been

removed (see lllustration 2.18). Note that some
option cards available for the unit may cover these
2.4.5.5 Control Terminal Functions switches and must be removed to change switch
settings. Always remove power to the unit before

Frequency converter functions are commanded by receiving removing option cards.
control input signals. . Terminal 53 default is for a speed reference signal
. Each terminal must be programmed for the in open loop set in 16-61 Terminal 53 Switch Setting

function it will be supporting in the parameters e Terminal 54 default is for a feedback signal in

closed loop set in 16-63 Terminal 54 Switch Setting
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130BT310.10

lllustration 2.18 Location of Terminals 53 and 54 Switches

2.4.5.8 Terminal 37

Terminal 37 Safe Stop Function

The FC 202 is available with optional safe stop functionality
via control terminal 37. Safe stop disables the control voltage
of the power semiconductors of the frequency converter
output stage which in turn prevents generating the voltage
required to rotate the motor. When the Safe Stop (T37) is
activated, the frequency converter issues an alarm, trips the
unit, and coasts the motor to a stop. Manual restart is
required. The safe stop function can be used for stopping the
frequency converter in emergency stop situations. In the
normal operating mode when safe stop is not required, use
the frequency converter’s regular stop function instead.
When automatic restart is used - the requirements according
to 1SO 12100-2 paragraph 5.3.2.5 must be fulfilled.

Liability Conditions
It is the responsibility of the user to ensure personnel
installing and operating the Safe Stop function:

. Read and understand the safety regulations
concerning health and safety/accident prevention

. Understand the generic and safety guidelines given
in this description and the extended description in
the Design Guide

. Have a good knowledge of the generic and safety
standards applicable to the specific application

User is defined as: integrator, operator, servicing,
maintenance staff.

Standards

Use of safe stop on terminal 37 requires that the user satisfies
all provisions for safety including relevant laws, regulations
and guidelines. The optional safe stop function complies
with the following standards.

EN 954-1: 1996 Category 3

IEC 60204-1: 2005 category 0 — uncontrolled stop
IEC 61508: 1998 SIL2

IEC 61800-5-2: 2007 - safe torque off (STO) function
IEC 62061: 2005 SIL CL2

ISO 13849-1: 2006 Category 3 PL d

ISO 14118: 2000 (EN 1037) — prevention of
unexpected start up

The information and instructions of the instruction manual
are not sufficient for a proper and safe use of the safe stop
functionality. The related information and instructions of the
relevant Design Guide must be followed.

Protective Measures

. Safety engineering systems may only be installed
and commissioned by qualified and skilled
personnel

. The unit must be installed in an IP54 cabinet or in
an equivalent environment

. The cable between terminal 37 and the external
safety device must be short circuit protected
according to I1SO 13849-2 table D.4

. If any external forces influence the motor axis (e.g.
suspended loads), additional measures (e.g., a
safety holding brake) are required in order to
eliminate hazards

Safe Stop Installation and Set-Up

AWARNING|

SAFE STOP FUNCTION!

The safe stop function does NOT isolate mains voltage to the
frequency converter or auxiliary circuits. Perform work on
electrical parts of the frequency converter or the motor only
after isolating the mains voltage supply and waiting the
length of time specified under Safety in this manual. Failure
to isolate the mains voltage supply from the unit and waiting
the time specified could result in death or serious injury.

. It is not recommended to stop the frequency
converter by using the Safe Torque Off function. If
a running frequency converter is stopped by using
the function, the unit will trip and stop by coasting.
If this is not acceptable, e.g. causes danger, the
frequency converter and machinery must be
stopped using the appropriate stopping mode
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before using this function. Depending on the
application a mechanical brake may be required.

. Concerning synchronous and permanent magnet
motor frequency converters in case of a multiple
IGBT power semiconductor failure: In spite of the
activation of the Safe torque off function, the
frequency converter system can produce an
alignment torque which maximally rotates the
motor shaft by 180/p degrees. p denotes the pole
pair number.

. This function is suitable for performing mechanical
work on the frequency converter system or
affected area of a machine only. It does not provide
electrical safety. This function should not be used
as a control for starting and/or stopping the
frequency converter.

The following requirements have to be meet to perform a
safe installation of the frequency converter:

1. Remove the jumper wire between control
terminals 37 and 12 or 13. Cutting or breaking the
jumper is not sufficient to avoid short-circuiting.
(See jumper on lllustration 2.19.)

2. Connect an external Safety monitoring relay via a
NO safety function (the instruction for the safety
device must be followed) to terminal 37 (safe stop)
and either terminal 12 or 13 (24V DC). The Safety
monitoring relay must comply with Category 3 (EN
954-1) / PL “d” (ISO 13849-1).

130BA874.10

lllustration 2.19 Jumper between Terminal 12/13 (24V) and 37
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2 3
5

Installation

130BB749.10

6
12
.37
7
11
\ 8
r 1]
9 M
lllustration 2.20 Installation to Achieve a Stopping Category 0 (EN 60204-1) with Safety Cat. 3 (EN 954-1) / PL “d” (ISO 13849-1).
1 Safety device Cat. 3 (circuit interrupt device, possibly with | 7 Inverter
release input)
2 Door contact 8 Motor
3 Contactor (Coast) 9 5V DC
4 Frequency converter 10 Safe channel
5 Mains 11 Short-circuit protected cable (if not inside installation cabinet)
6 Control board

Safe Stop Commissioning Test
After installation and before first operation, perform a commissioning test of the installation making use of safe stop. Moreover,
perform the test after each modification of the installation.
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2.4.5.9 Mechanical Brake Control

In hoisting/lowering applications, it is necessary to be able
to control an electro-mechanical brake:
. Control the brake using any relay output or digital
output (terminal 27 or 29).

. Keep the output closed (voltage-free) as long as
the frequency converter is unable to ‘support’ the
motor, for example due to the load being too
heavy.

. Select Mechanical brake control [32] in par. 5-4* for
applications with an electro-mechanical brake.

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

. The brake is engaged when the output frequency is
less than the frequency set in 2-21 Activate Brake
Speed [RPM]or 2-22 Activate Brake Speed [Hz], and
only if the frequency converter carries out a stop
command.

If the frequency converter is in alarm mode or in an over-
voltage situation, the mechanical brake immediately cuts in.

In the vertical movement, the key point is that the load must
be held, stopped, controlled (raised, lowered) in a perfectly
safe mode during the entire operation. Because the
frequency converter is not a safety device, the crane/lift
designer (OEM) must decide on the type and number of
safety devices (e.g. speed switch, emergency brakes etc.) to
be used, in order to be able to stop the load in case of
emergency or malfunction of the system, according to
relevant national crane/lift regulations.

o
5
o
(<))
<
2]
L L2 13 a
Dri
rve Output
V] Vv W relay
02 01
Command Circuit
220Vac
Mechanical
Brake i
Output A1 Frewheeling
_ Contactor diode
Shaft Input

Brake Power Circuit
380Vac

lllustration 2.21 Connecting the Mechanical Brake to the frequency
converter

2.4.6 Serial Communication

Connect RS-485 serial communication wiring to terminals
(+)68 and (-)69.

. Screened serial communication cable is
recommended

. See 2.4.2 Earth (Grounding) Requirements for proper
grounding

130BB489.10

RS-485

lllustration 2,22 Serial Communication Wiring Diagram

For basic serial communication set up, select the following

1. Protocol type in 8-30 Protocol.
2. Frequency converter address in 8-31 Address.
3. Baud rate in 8-32 Baud Rate.

. Four communication protocols are internal to the
frequency converter. Follow motor manufacturer
wiring requirements.

Danfoss FC
Modbus RTU
Johnson Controls N2®

. Functions can be programmed remotely using the
protocol software and RS-485 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 along with
making additional protocol-specific parameters
available

N Option cards which install into the frequency
converter are available to provide additional
communication protocols. See the option-card
documentation for installation and operation
instructions
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3 Start Up and Functional Testing

3.1 Pre-start

3.1.1 Safety Inspection

AWARNING|

HIGH VOLTAGE!

If input and output connections have been connected
improperly, there is potential for high voltage on these
terminals. If power leads for multiple motors are improperly
run in same conduit, there is potential for leakage current to
charge capacitors within the frequency converter, even
when disconnected from mains input. For initial start up,
make no assumptions about power components. Follow pre-
start procedures. Failure to follow pre-start procedures could
result in personal injury or damage to equipment.

1. Input power to the unit must be OFF and locked
out. Do not rely on the frequency converter
disconnect switches for input power isolation.

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

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

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

5. Check for proper grounding of the frequency
converter as well as the motor.

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

7. Record the following motor-nameplate data:
power, voltage, frequency, full load current, and
nominal speed. These values are needed to
program motor nameplate data later.

8. Confirm that the supply voltage matches voltage of
frequency converter and motor.
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3.1.2 Start Up Check List

CAUTION

Before applying power to the unit, inspect the entire instal-
lation as detailed in Table 3.1. Check mark those items when

completed.

Inspect for Description

Auxiliary equipment .

Look for auxiliary equipment, switches, disconnects, or input fuses/circuit breakers
that may reside on input power side of frequency converter or output side to
motor. Examine their operational readiness and ensure that they are ready in all
respects for operation at full speed.

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

Remove power factor correction caps on motor(s), if present

Cable routing .

Ensure that input power, motor wiring, and control wiring are separated or in
three separate metallic conduits for high frequency noise isolation

Control wiring .

Check for broken or damaged wires and loose connections

Check that control wiring is isolated from power and motor wiring for noise
immunity

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 .

Measure that top and bottom clearance is adequate to ensure proper air flow for
cooling

EMC considerations .

Check for proper installation regarding electromagnetic compatibility

Environmental considerations .

See equipment label for the maximum ambient operating temperature limits

Humidity levels must be 5-95% non-condensing

Fusing and circuit breakers .

Check for proper fusing or circuit breakers

Check that all fuses are inserted firmly and in operational condition and that all
circuit breakers are in the open position

Grounding .

The unit requires a ground wire from its chassis to the building ground
Check for good ground connections that are tight and free of oxidation

Grounding to conduit or mounting the back panel to a metal surface is not a
suitable ground

Input and output power wiring | e

Check for loose connections

Check that motor and mains are in separate conduit or separated screened cables

Panel interior .

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

Switches .

Ensure that all switch and disconnect settings are in the proper position

Vibration .

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

Look for any unusual amount of vibration the unit may be subjected to

Table 3.1 Start Up Check List

24

MG.20.M8.02 - VLT® is a registered Danfoss trademark




Deanfitt

VLT® AQUA Drive

Start Up and Functional Tes... . .
Operating Instructions

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

3.2 Applying Power to the Frequency
Converter

—_

Press [Main Menu] twice on the LCP.

AWARN I NG 2. Use the navigation keys to scroll to parameter

group 0-** Operation/Display and press [OK].
HIGH VOLTAGE!

Frequency converters contain high voltage when connected 1107 RPM 384A I §
to AC mains. Installation, start-up and maintenance should ‘ g 3
be performed by qualified personnel only. Failure to perform ‘T)_; Operation/Display | 3
installation, start-up and maintenance by qualified personnel 1-%¢ Load/Motor
could result in death or serious injury. 2 xx Brakes
3 - xx Reference / Ramps
AWARNING
UNINTENDED START! o
When frequency converter is connected to AC mains, the 3. Use naV|.gat|or? keys to scroll to parameter group
motor may start at any time. The frequency converter, motor, 0-0% Basic Settings and press [OK].
and any driven equipment must be in operational readiness. 0.0% 0.00A s
Failure to be in operational readiness when the frequency 0xx]|
converter is connected to AC mains could result in death, |0-0% Basic Settings _ %
. .. . 0-1% Set-up Opperations —
serious injury, equipment, or property damage. 02 1P DFi’Splzr;
0-3% LCP Custom Readout
1. Confirm input voltage is balanced within 3%. If not,
correct input voltage imbalance before
proceeding. Repeat procedure after voltage
correction.
2. Ensure optional equipment wiring, if present, 4. Use navigation keys to scroll to 0-03 Regional
matches installation application. Settings and press [OK].
3. Ensure that all operator devices are in the OFF 0.0% 0.00A 10) z
position. Panel doors closed or cover mounted. Basic Settings 00:] 8
0-03 Regional Settings 2
4, Apply power to the unit. DO NOT start the <
frequency converter at this time. For units with a
disconnect switch, turn to the ON position to apply
power to the frequency converter. [0] International
NOTE
If the status line at the bottom of the LCP reads AUTO
REMOTE COASTING or Alarm 60 External Interlock is 5. Use navigation keys to select International or North
displayed, this indicates that the unit is ready to operate but America as appropriate and press [OK]. (This
is missing an input signal on terminal 27. See lllustration 2.19 changes the default settings for a number of basic
for details. parameters. See 7 Status Messages for a complete
list.)
3.3 Basic Operational Programming 6. Press [Quick Menu] on the LCP.

Frequency converters require basic operational
programming prior to running for best performance. Basic
operational programming requires entering motor-
nameplate data for the motor being operated and the
minimum and maximum motor speeds. Enter data in
accordance with the following procedure. Parameter settings
recommended are intended for start up and checkout
purposes. Application settings may vary. See 4 User Interface
for detailed instructions on entering data through the LCP.
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7. Use the navigation keys to scroll to parameter 14.  Leave 3-11 Jog Speed [Hz] (10Hz) at the factory
group Q2 Quick Setup and press [OK]. default (this is not used in initial programming).
]2 15. A jumper wire should be in place between control
13.7% 13.0A m) = . o
R terminals 12 and 27. If this is the case, leave
| & s
= 5-12 Terminal 27 Digital Input at factory default.

ol iy IRl YR Otherwise select No Operation. For frequency

e == = = = = = = 5 8
(Q2QuickSetwp y converters with an optional Danfoss bypass, no
Q3 Function Setups jumper wire is required.

Q5 Changes Made 16.  5-40 Function Relay, leave at factory default.

This concludes the quick set-up procedure. Press [Status] to

8. Select language and press [OK]. Then enter the return to the operational display.

motor data in parameters 1-20/1-21 through 1-25. 3.4 Automatic Motor Adaptation
The information can be found on the motor
nameplate. The entire quick menu is shown in Automatic motor adaptation (AMA) is a test procedure that
5.5.1 Quick Menu Structure measures the electrical characteristics of the motor to
1-20 Motor Power [KW] or 1-21 Motor flf);imz:oiompatibility between the frequency converter and

Power [HP]
. The frequency converter builds a mathematical

1-22 Motor Voltage .
model of the motor for regulating output motor

1-23 Motor Frequency current. The procedure also tests the input phase
1-24 Motor Current balance of electrical power. It compares the motor
) characteristics with the data entered in parameters
1-25 Motor Nominal Speed 1-20 to 1-25.
o
0.0 Hz 0.00kW 1) S . It does not cause the motor to run or harm to the
2| motor
o
1-21 Motor Power [kW] - . Some motors may be unable to run the complete
version of the test. In that case, select Enable
4.0 (A reduced AMA
\ v S
. If an output filter is connected to the motor, select

Enable reduced AMA

. . . If warnings or alarms occur, see 8 Warnings and

9. For best results, skip 7-28 Motor Rotation Check at Alarms

this time until basic programming is complete. This

will be tested following basic set-up. . Run this procedure on a cold motor for best results
10.  3-41 Ramp 1 Ramp Up Time is recommended as 60

To run AMA
seconds for fans or 10 seconds for pumps.
1. Press [Main Menu] to access parameters.

11.  3-42 Ramp 1 Ramp Down Time is recommended as

60 seconds for fans or 10 seconds for pumps. 2. Scroll to parameter group 1-** Load and Motor.
12.  For 4-12 Motor Speed Low Limit [Hz] enter the 3. Press [OK].

application requirements. If these values are 4, Scroll to parameter group 1-2* Motor Data.

unknown at this time, the foIIolwmg valu.es. e.are 5 Press [OK].

recommended. These values will ensure initial

frequency converter operation. However, take any 6. Scroll to 71-29 Automatic Motor Adaptation (AMA).

precautions necessary to prevent equipment 7. Press [OK].

damage. Make sure that the recommended values

J . . . 8. Select Enable complete AMA.
are safe to use for functional testing before starting
the equipment. 9. Press [OK].

_.
e

Fan = 20Hz Follow on-screen instructions.

—_
—_

Pump = 20Hz The test will run automatically and indicate when it

Compressor = 30Hz is complete.

13.  In 4-14 Motor Speed High Limit [Hz] enter the motor
frequency from 7-23 Motor Frequency.
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3.5 Check Motor Rotation

Prior to running the frequency converter, check the motor
rotation. The motor will run briefly at 5Hz or the minimum
frequency set in 4-12 Motor Speed Low Limit [Hz].

1. Press [Quick Menul].

2 Scroll to Q2 Quick Setup.

3 Press [OK].

4. Scroll to 71-28 Motor Rotation Check.
5 Press [OK].

6 Scroll to Enable.

The following text will appear: Note! Motor may run in wrong
direction.
7. Press [OK].

8. Follow the on-screen instructions.

To change the direction of rotation, remove power to the
frequency converter and wait for power to discharge.
Reverse the connection of any two of the three motor cables
on the motor or frequency converter side of the connection.

3.6 Local-control Test

ACAUTION

MOTOR START!

Ensure that the motor, system, and any attached equipment
is ready for start. It is the responsibility of the user to ensure
safe operation under any operational condition. Failure to
ensure that the motor, system, and any attached equipment
is ready for start could result in personal injury or equipment
damage.

NOTE

The hand on key on the LCP provides a local start command
to the frequency converter. The OFF key provides the stop
function.

When operating in local mode, the up and down arrows on
the LCP increase and decrease the speed output of the
frequency converter. The left and right arrow keys move the
display cursor in the numeric display.

1. Press [Hand ON].

2. Accelerate the frequency converter by pressing [4]
to full speed. Moving the cursor left of the decimal
point provides quicker input changes.

3. Note any acceleration problems.
4. Press [OFF].

5. Note any deceleration problems.

If acceleration problems were encountered

. If warnings or alarms occur, see 8 Warnings and
Alarms

. Check that motor data is entered correctly

. Increase the ramp-up time in 3-47 Ramp 1 Ramp Up
Time

. Increase current limit in 4-18 Current Limit

. Increase torque limit in 4-16 Torque Limit Motor
Mode

If deceleration problems were encountered

. If warnings or alarms occur, see 8 Warnings and
Alarms

. Check that motor data is entered correctly

N Increase the ramp-down time in 3-42 Ramp 1 Ramp
Down Time

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

See 8.4 Warning and Alarm Definitions for resetting the
frequency converter after a trip.

NOTE

3.1 Pre-start through 3.6 Local-control Test in this chapter
concludes the procedures for applying power to the
frequency converter, basic programming, set-up, and
functional testing.
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3.7 System Start Up

The procedure in this section requires user-wiring and
application programming to be completed. 6 Application Set
Up Examples is intended to help with this task. Other aids to
application set-up are listed in 1.2 Additional Resources. The
following procedure is recommended after application set-
up by the user is completed.

ACAUTION

MOTOR START!

Ensure that the motor, system, and any attached equipment
is ready for start. It is the responsibility of the user to ensure
safe operation under any operational condition. Failure to
ensure that the motor, system, and any attached equipment
is ready for start could result in personal injury or equipment
damage.

1. Press [Auto On].

2. Ensure that external control functions are properly
wired to the frequency converter and all
programming completed.

3. Apply an external run command.

4. Adjust the speed reference throughout the speed
range.

5. Remove the external run command.
6. Note any problems.

If warnings or alarms occur, see 8 Warnings and Alarms.
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4 User Interface

4.1.1 LCP Layout

4.1 Local Control Panel o .
The LCP is divided into four functional groups (see
The local control panel (LCP) is the combined display and llustration 4.1).

keypad on the front of the unit. The LCP is the user interface

to the frequency converter. e
3
3
. [aa]
The LCP has several user functions. =
A
. Start, stop, and control speed when in local Status 10
control 1234rpm 10,4A 43,5Hz
. Display operational data, status, warnings and
cautions a
43,5Hz
. Programming frequency converter functions
. Manually reset the frequency converter after a fault
when auto-reset is inactive Run OK

An optional numeric LCP (NLCP) is also available. The NLCP

operates in a manner similar to the LCP. See the b Status Quick Main Alarm
Programming Guide MG.20.0X.YY for details on use of the Menu Menu Log
NLCP.
c On
Warn.
Alarm

[ 1 [ 1

lllustration 4.1 LCP

a. Display area.

b. Display menu keys for changing the display to
show status options, programming, or error
message history.

C. Navigation keys for programming functions,
moving the display cursor, and speed control in
local operation. Also included are the status
indicator lights.

d. Operational mode keys and reset.

MG.20.M8.02 - VLT® is a registered Danfoss trademark 29



Deanfitt

User Interface

VLT® AQUA Drive
Operating Instructions

4.1.2 Setting LCP Display Values

The display area is activated when the frequency converter
receives power from mains voltage, a DC bus terminal, or an

external 24V supply.

4.1.3 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.

The information displayed on the LCP can be customized for e
user application. Quick Main Alarm g
PP Status Menu Menu Log §
R
. Each display readout has a parameter associated
with it.
Key Function
d OPtIOhS are. selected in the quick menu Q3-13 Status Press to show operational information.
Display Settings. e In Auto mode, press and hold to toggle
. Display 2 has an alternate larger display option. between status read-out displays
. The frequency converter status at the bottom line e Press repeatedly to scroll through each status
of the display is generated automatically and is not display
Zlelec.}cable. See 7 Status Messages for definitions and « Press and hold [Status] plus [A] or [¥] to
etails. adjust the display brightness
Display Parameter number Default setting e The symbol in the upper right corner of the
1.1 0-20 Motor RPMs display shows the direction of motor rotation
1.2 0-21 Motor current and which set-up is active. This is not
13 0-22 Motor power (kW) programmable.
2 0-23 Motor frequency Quick Menu Allows access to programming parameters for
3 0-24 Reference in percent initial set up instructions and many detailed
application instructions.
2 o e Press to access Q2 Quick Setup for sequenced
1(1 - . . .
A Tl § instructions to program the basic frequency
3 controller set up
m
0.000 e Press to access Q3 Function Setups for
sequenced instructions to program
53.2 % applicati
pplications
Auto Remote Rarhping
e Follow the sequence of parameters as
Gj @ presented for the function set up
Main Menu Allows access to all programming parameters.
e Press twice to access top-level index
1) E e Press once to return to the last location
O
207RPM 5.25A 2a4kW 8 accessed
(=3
G 2 e Press and hold to enter a parameter number
6.9.. @ for direct access to that parameter
i Alarm Log Displays a list of current warnings, the last 10

Auto Remote Running

o)

alarms, and the maintenance log.

e For details about the frequency converter
before it entered the alarm mode, select the
alarm number using the navigation keys and
press [OK].
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4.1.4 Navigation Keys

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

130BT117.10

On

Warm

Key Function
Hand On

Press to start the frequency converter in local

control.

o Use the navigation keys to control frequency
converter speed

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

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

Auto On Puts the system in remote operational mode.
e Responds to an external start command by
control terminals or serial communication
o Speed reference is from an external source
Reset Resets the frequency converter manually after a

fault has been cleared.

4.2 BackUpand Copying Parameter Settings

Programming data is stored internally in the frequency
converter.

. The data can be up loaded into the LCP memory as
a storage back up

. Once stored in the LCP, the data can be
downloaded back into the frequency converter

. Or downloaded into other frequency converters by
connecting the LCP into those units and
downloading the stored settings. (This is a quick
way to program multiple units with the same
settings.)

. Initialisation of the frequency converter to restore
factory default settings does not change data
stored in the LCP memory

AWARNING

Alarm
Key Function
Back Reverts to the previous step or list in the menu
structure.
Cancel Cancels the last change or command as long as the
display mode has not changed.
Info Press for a definition of the function being displayed.
Navigation |Use the four navigation arrows to move between
Keys items in the menu.
OK Use to access parameter groups or to enable a
choice.
Light Indicator Function
Green ON The ON light activates when the
frequency converter receives power
from mains voltage, a DC bus
terminal, or an external 24 V supply.
Yellow WARN When warning conditions are met,
the yellow WARN light comes on
and text appears in the display area
identifying the problem.
Red ALARM A fault condition causes the red
alarm light to flash and an alarm
text is displayed.

4.1.5 Operation Keys

Operation keys are found at the bottom of the control panel.

L] L] L]

130BP046.10

UNINTENDED START!

When frequency converter is connected to AC mains, the
motor may start at any time. The frequency converter, motor,
and any driven equipment must be in operational readiness.
Failure to be in operational readiness when the frequency
converter is connected to AC mains could result in death,
serious injury, equipment, or property damage.
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4.2.1 Uploading Data to the LCP

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

Go to 0-50 LCP Copy.
Press [OK].
Select All to LCP.

DA

Press [OK]. A progress bar shows the uploading
process.

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

4.2.2 Downloading Data from the LCP

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

Go to 0-50 LCP Copy.
Press [OK].
Select All from LCP.

ok W

Press [OK]. A progress bar shows the downloading
process.

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

4.3 Restoring Default Settings

CAUTION

Initialisation restores the unit to factory default settings. Any
programming, motor data, localization, and monitoring
records will be lost. Uploading data to the LCP provides a
backup prior to initialisation.

Restoring the frequency converter parameter settings back
to default values is done by initialisation of the frequency
converter. Initialisation can be through 74-22 Operation Mode
or manually.

. Initialisation using 14-22 Operation Mode does not
change frequency converter data such as operating
hours, serial communication selections, personal
menu settings, fault log, alarm log, and other
monitoring functions

. Using 14-22 Operation Mode is generally
recommended

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

4.3.1 Recommended Initialisation

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

2. Scroll to 14-22 Operation Mode.

3. Press [OK].

4. Scroll to Initialisation.

5. Press [OK].

6. Remove power to the unit and wait for the display

to turn off.
7. Apply power to the unit.

Default parameter settings are restored during start up. This
may take slightly longer than normal.

8. Alarm 80 is displayed.

9. Press [Reset] to return to operation mode.

4.3.2 Manual Initialisation

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

2. Press and hold [Status], [Main Menu], and [OK] at
the same time and apply power to the unit.

Factory default parameter settings are restored during start
up. This may take slightly longer than normal.

Manual initialisation does not reset the following frequency
converter information

. 15-00 Operating Hours
. 15-03 Power Up's

. 15-04 Over Temp's

. 15-05 Over Volt's
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5 About Frequency Converter Programming

5.1 Introduction

The frequency converter is programmed for its application
functions using parameters. Parameter are accessed by
pressing either [Quick Menu] or [Main Menu] on the LCP.
(See for details on using the LCP function keys.) Parameters
may also be accessed through a PC using the MCT-10 (see
Remote Programming with MCT-10).

The quick menu is intended for initial start up (Q2-** Quick
Set Up) and detailed instructions for common frequency
converter applications (Q3-** Function Set Up). Step-by-step
instructions are provided. These instructions enable the user
to walk through the parameters used for programming
applications in their proper sequence. Data entered in a
parameter can change the options available in the
parameters following that entry. The quick menu presents
easy guidelines for getting most systems up and running.

The main menu accesses all parameters and allows for
advanced frequency converter applications.

5.2 Programming Example

Here is an example for programming the frequency
converter for a common application in open loop using the
quick menu.

. This procedure programs the frequency converter
to receive a 0-10V DC analog control signal on
input terminal 53

. The frequency converter will respond by providing
20-50Hz output to the motor proportional to the
input signal (0-10V DC = 20-50Hz)

This is a common pump or fan application.

Press [Quick Menu] and select the following parameters
using the navigation keys to scroll to the titles and press [OK]
after each action.

1. Q3 Function Setups

69.3% 5.20A 1(1)

Q1 My Personal Menu

130BT112.10

Q2 Quick Setup

Q5 Changes Made

2.

3.

4.

Q3-2 Open Loop Settings

P =
28.4% 2.05A 1(1) 8
~
a £
o
m
Q3-1 General Settings -
"= == = = = = — — — 5
LQ3;2 Oi)er!.ooj Sgtmgs _
Q3-3 Closed Loop Settings
Q3-4 Application Settings
Q3-21 Analog Reference
]2
14.7% 0.00A 1(1) 5
~
Open Loop Settings Q3-2 5
o
[aal

Q3-20 Digital Reference

LQ3_21 Analog Reference

3-02 Minimum Reference. Set minimum internal
frequency converter reference to OHz. (This sets the
minimum frequency converter speed at 0Hz.)

14.7% 0.00A 1(1)

Analog Reference Q3—21‘

3-02 Minimum Reference

130BT762.10

0.000 Hz

3-03 Maximum Reference. Set maximum internal
frequency converter reference to 60Hz. (This sets
the maximum frequency converter speed at 60Hz.
Note that 50/60Hz is a regional variation.)

3
14.7% 0.00A 1(1)

Analog Reference 03-21‘

3-03 Maximum Reference

130BT763.11

50.000 Hz
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6. 6-10 Terminal 53 Low Voltage. Set minimum
external voltage reference on Terminal 53 at 0V.
(This sets the minimum input signal at 0V.)

sy

14.7% 0.00A 1(1)

Analog Reference Q3-21‘

6-10 Terminal 53 Low

130BT764.10

Voltage

0.00V

7. 6-11 Terminal 53 High Voltage. Set maximum
external voltage reference on Terminal 53 at 10V.
(This sets the maximum input signal at 10V.)

3
14.7% 0.00A 1(1)

Analog Reference Q3—21‘

6-11 Terminal 53 High
Voltage

130BT765.10

10.00V

8. 6-14 Terminal 53 Low Ref./Feedb. Value. Set
minimum speed reference on Terminal 53 at 20Hz.
(This tells the frequency converter that the
minimum voltage received on Terminal 53 (0V)
equals 20Hz output.)

s

14.7 % 0.00 A 1(1)

Analog Reference Q3-21

6-14 Terminal 53 Low
Ref./Feedb. Value

130BT773.11

000020.000
L

9. 6-15 Terminal 53 High Ref./Feedb. Value. Set
maximum speed reference on Terminal 53 at 50Hz.
(This tells the frequency converter that the
maximum voltage received on Terminal 53 (10V)
equals 50Hz output.)

>
14.7 % 0.00 A 1(1)

Analog Reference Q3-21

6-15 Terminal 53 High
Ref./Feedb. Value

130BT774.11

50.000

With an external device providing a 0-10V control signal
connected to frequency converter terminal 53, the system is
now ready for operation. Note that the scroll bar on the right

in the last illustration of the display is at the bottom,
indicating the procedure is complete.

lllustration 5.1 shows the wiring connections used to enable
this set up.

130BB482.10

lllustration 5.1 Wiring Example for External Device Providing 0-10V
Control Signal

5.3 Control Terminal Programming
Examples

Control terminals can be programmed.

. Each terminal has specified functions it is capable
of performing

. Parameters associated with the terminal enable the
function
. For proper frequency converter functioning, the

control terminals must be
Wired properly
Programmed for the intended function
Receiving a signal

See Table 2.3 for control terminal parameter number and
default setting. (Default setting can change based on the
selection in 0-03 Regional Settings.)

The following example shows accessing Terminal 18 to see
the default setting.
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1. Press [Main Menu] twice, scroll to parameter group Parameter International North American
5-** Digital In/Out and press [OK]. Default Parameter | Default Parameter
~1 © Value Value
14.6% 0.00A 101 3 1-23 Motor 20 - 1000Hz 60Hz
m
2-** Brakes - 3-03 Maximum 50Hz 60Hz
3-** Reference / Ramps Reference
4% Limits / Warnings 3-04 Reference Sum External/Preset
C - = = = = = = = B Function
LS—** Digital In/Out N
********** 4-13 Motor Speed | 1500RPM 1800RPM
High Limit [RPM]
2. Scroll to parameter group 5-1* Digital Inputs and See Note 3
press [OK]. 4-14 Motor Speed [50Hz 60Hz
High Limit [Hz]
]2
14.7% 0.00A m g See Note 4
sl B 4-19 Max Output | 1.0 - 1000.0Hz 120Hz
o
M
5-0* Digital /O mode - Frequency
- = — = = — — — — A 4-53 Warning Speed | 1500RPM 1800RPM
5-1* Digital Inputs
7777777777 — High
5-4* Relays . . H
5-12 Terminal 27 Coast inverse External interlock
5-5% Pulse Input Digital Input
5-40 Function Relay | Alarm No alarm
6-15 Terminal 53 50 60
3. Scroll to 5-10 Terminal 18 Digital Input. Press [OK] to .
. . . . High Ref./Feedb.
access function choices. The default setting Start is Value
u
shown. -
6-50 Terminal 42 100 Speed 4-20mA
] 2
14.7% 0.00A )| o Output
5% E 14-20 Reset Mode Automatic reset x 10 [Infinite auto reset
, . @ 22-85 Speed at 1500RPM 1800RPM
5-10 Terminal 18 Digital
st Design Point [RPM]
See Note 3
B Start 22-86 Speed at 50Hz 60Hz
Design Point [HZ]

5.4 International/North American Default
Parameter Settings

Setting 0-03 Regional Settings to International or North
America changes the default settings for some parameters.
The next table lists those parameters that are effected.

Table 5.1 International/North American Default Parameter Settings

Note 1: 1-20 Motor Power [kW] is only visible when

0-03 Regional Settings is set to [0] International.

Note 2: 1-21 Motor Power [HP], is only visible when

0-03 Regional Settings is set to [1] North America.

Note 3: This parameter is only visible when 0-02 Motor Speed

Unit is set to [0] RPM.
Note 4: This parameter is only visible when 0-02 Motor Speed

Parameter International North American o
Default Parameter | Default Parameter Unit'is set to [1] Hz.
Value Value . .
0-03 Regional international North America CharTges. ma.de to default settings are ?tored and avallab.le
Settings for viewing in the quick menu along with any programming
entered into parameters.

0-71 Date Format YYYY-MM-DD MM/DD/YYYY
0-72 Time Format 24h 12h .
1-20 Motor Power |See Note 1 See Note 1 1. Press [Quick Menul.
kW] 2. Scroll to Q5 Changes Made and press [OK].
1-21 Motor Power [See Note 2 See Note 2
[HP]
1-22 Motor Voltage [230V/400V/575V 208V/460V/575V
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A
25.9% 0.00A 1(1)

Q1 My Personal Menu

130BP089.10

Q2 Quick Setup

Q3 Function Setups

- - - — — — — — — — — 1
{QS Changes Made N

3. Select Q5-2 Since Factory Setting to view all
programming changes or Q5-1 Last 10 Changes for
the most recent.

~1 2

25.9% 0.00A 1(1) g

o

Changes Made Q5 &

]

[aal

5 Q5-1 Last 10 Changes -

Q5-2 Since Factory Setti...
(e i

Q5-3 Input Assignments

5.5 Parameter Menu Structure

Establishing the correct programming for applications often
requires setting functions in several related parameters.
These parameter settings provide the frequency converter
with system details for the frequency converter to operate
properly. System details may include such things as input
and output signal types, programming terminals, minimum
and maximum signal ranges, custom displays, automatic
restart, and other features.

. See the LCP display to view detailed parameter
programming and setting options

. Press [Info] in any menu location to view additional
details for that function

. Press and hold [Main Menu] to enter a parameter
number for direct access to that parameter

. Details for common application set ups are
provided in
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5.5.2 Main Menu Structure

9)eig-da «0-¢

1ueIsu0d
awi] uonesuadwo) dis €9-|

paadg |euiwoN JOIOW SZ-1

lewuod swil z/-0

an[eA Ul Inopeay woisn) LE-0

SYDIG xx-C

uonesuadwo) difs z9-|

1Ua4In) JI010W HZ-1

1ewlo4 a1eq L/-0

1un nopeay woisn) 0g-0

92IN0G JOISIWIBY]L €6-1

uolnes
-usdwo) peo paads ybiH 19-1

fouanbaig 1010 £7-1

awi] pue 3eg 0£-0

nopesy woisn) dJ1 x€-0

ue4 |eusalxy IO L6-1

uones
-uadwo) peoq paads Mo 09-1

abeijop 1010 ZZ-1L

sbumLs ¥20D /-0

nua|y |euosiad AW SZ-0

uo13D9301d [ewlay] JOIOW 06-1

buimas ‘uadaq peoq 49-1

[dH] Jomod 1010l LZ-1

piomssed

O/M NUB\ [BUOSID O} SSAJDY 99-0

abueq ¢ sur Aedsig +z-0

ainjesodwa] JOIOW 46-1

fousnbaiy
sas|nd 1591 ueisA|4 65-1

[M] 41amod 1010W 0Z-L

plomssed NUBIA [eUOSIDd $9-0

abueq g sur Aeidsig €z-0

[zH] moT paads du] /8-1

JuaLIND sas|nd 153 MelsA|d 85-1

eleq J0I0W 4T-1

piomssed O/M NUBIA UIB|A O} SS3DDY |9-0

llews €| aur Aejdsig zz-0

[Wdy] moT paads duj 98-1

3 - dnsusdeIeyYd J/A 95-1

uol1dNIISU0)) J0IOWN OL-1

piomssed NUSN UIe 09-0

llews 'L aur Aejdsig Lz-0

[zH] dois A - dusuRIdeIRYD J/A §5-L UoN3|3S 010N «1-1 piomssed 49-0 [lews L°L dur] Aeydsig 0z-0
1e uoNnduUN4 40} paads Ul Z8-L
[Wdy] dois [zH] Buisnaubepy uodRUIQ 3SIMY0|D 90-1 Adop dn-135 15-0 Ke|dsig dD7 «2-0

1e uopdUNS Joy paads Ul [8-L

[ewloN paads Ul 76-L

dois 1e uondun4 0g-1

[Wdd] Buisnaubep
[ewuoN paads Uty LG-1

sonsusdRIRY) 9NbIo) £0-1

Adod dD>1 05-0

|suuey) / sdn-135 H60oid :Inopeay -0

sjuswisnfpy dols ,g-|

paads o1z
1e uonesnaubely 1010l 0S-1L

3|dipuLd |011U0D J010 LO-L

anes/Ado) 45-0

sdn-195 payur] anopeay £1-0

duy o1 Buimag ‘dapuj peoT 45-1 apoy uoneinbyuod 00-1 dD1 uo Aayl [ssedAg aAuq] Sp-0 01 payur dn-19S syl Z1-0
awi| xe Meis Jossaidwo) 6/-1
[zH] paads $9]0d 1010 6¢-1 sBumas [eIauan 40-| dD1 uo £3) [39594/40] -0 dn-195 Bulwwebold | 1-0

Xel\ Mels Jossaidwod g/-|

[WdY] paads
Xe\ Me1s Jossaidwod //-|

(944) dduR)SISDY SSOT UOJ| 9¢€-|

I0JOW pUD pDOT] 4u-|

dD71 uo Aoy [1359Y] €40

dn-135 3AIY 0L-0

juaIN) uelS 9/-|

(Yx) @dueideay ulel S¢-|

1nopeay awi| pue a1eq 68-0

dD1 uo Ay [uo owny] Zi-0

suonesddo dn-39§ ,1-0

[zH] paads weIs G/-1

(zx)
douelOEDY 2beY LT J010Y tE-|

skeq
Bunpiopm-uoN [euonippy €8-0

dD1 uo A3y [HO] L-0

uun 3po 8207 50-0

[WdY] paads uels y/-1

(LX)
adueR3Y dbeyedT J0leIS £€-|

ske@ Bupiiop [euonippy 78-0

dD7 uo A3y [uo pueH] 0¥-0

dn-1amod 1e a1eis bunesado £0-0

uels Bulkl4 €£-1

(1Y) @duesIsay 1010y LE-1

skeq Bupiom 18-0

pedAs) dJ1 «#-0

sbumas [euolbay £0-0

Kejp@ veis L/-L

(sy) @due3sisay 101LIS 0E-1

3ne4 %2013 6£-0

€ 1x31 Aeidsia 6¢-0

uun paads 0101 Z0-0

sjusawisn(py Mes /-1

e1eq JOJOW ‘APY E-1

pu3j swinawwNnS/1sa /-0

T 3] Aeidsig 8¢-0

abenbue 10-0

1ueIsuod)
awi] buluadweq adueuosay 59-|

(YWY) uoneidepy
Jojol dnewoiny 6z-1

Hels swiswwing/1sa 9/-0

L xaL Aejdsig £€-0

sbumas diseq 40-0

Buluadweq adueuosay +9-|

3P3YD UoNeI0Y JO10W 8Z-1

swiuswwns/1sa v/£-0

aNn|eA Xe\ INOpeY WOIsN) ZE-0

Apydsiq / uonpiadQ 4.0

MG.20.M8.02 - VLT® is a registered Danfoss trademark

38



VLT® AQUA Drive
Operating Instructions

About Frequency Converter P...

1UBLIND MOT S |_UIWIRL 7Z-9

Keja@ 122uu0d3y ded 4HY 08-S

nding |eubiq £z [euiua] 0€-§

ybiH 9>uaiayay buluiep, G5

92IN0S € dDUBIRYRY /1-€

abeyjoA YbIH vS [eulual 1z-9

9/0EX# ba14 xew inding 3s|nd 89-5

sindino [eUBIQ «£-S

MO dU13)9Y bululepy S

92JN0§ 7 9dUIRdY 91-€

abe)|OA MOT S [RUIWISL 0Z-9

3|qeren
ndinQ 8s|nd 9/0€X [euIwIdL 99-5

induj [eubiq #/0€X [eulwId) 81-§

ybiH paads buluiem €5-

92IN0S | ddUIRYAY GL-€

¥S Indu Gojeuy ,z-9

67# baig xepy indinQ asind 59-§

anduy [eubiq €/0€X (eUIWMIBY /1-G

mo7 paads buiuiepy ¢s-

9OURJ9J9Y dAIIR[dY 1953Id P L-€

0I37 9AIN €6 |eull9] /1-9

dlqeLieA
ndinQ 8s|nd 67 [PUIWIBL £9-S

anduj [eubiq ¢/0€X [eulwid) 91-§

ybiH wuaun) buluiep LS+

9)IS 2OURIYRY €1-€

juejsuo) LT# ba14 xew indinQ asind z9-5 induj [enbig €€ [eulwIR] §1-§ Mo Juaun) buluiepy 05 [zH] paads Bor |1-€
owil] J9jl4 €G [eulud] 91-9
anjeA d|qeuen induj jeubig zg jeuiws] 1-S sbujuiepm Py S 90UdIRJRY 19SMd OL-€
‘qpa24/434 YbIH €5 [eulwiadl G1-9 1ndinQ as|nd /z |eulwia] 09-S
anjep IndinQ 3s|nd x9-S anduj [enbIg 6¢ [eutwid] €1-§ fejpg dwey s6-¢ SIOUDIRYRY «1-€

‘qpPa24/49y MO7 €6 |eulwIs] ¥1-9

juaun) YbIy €5 eulwid] €1-9

€€# JUBISUOD dWIlL 191 3S|Nd 65-S

indu| [enbiq £z [eulwial Z1-S

NWIT WNWIUIN b6-€

uoldUNH 35UIRY $0-€

1Ua1IND) MO €6 [eUlWId] 71-9

anjeA 'qpaa4/49Y YBIH €€ ‘wis] 85-S

induj [eubiq 61 [eulwa] L1-S

awi] dwey L6-¢€

9OUBIRRY WINWIXB £0-€

abeyjop ybiH €5 Jeutwis] |1-9

ON[BA "qP334/49Y MOT €€ "WIS] /G-

induj [eubig gL [eulwid] OL-§

9z1S da1s 06-€

90URIJBY WNWIUIWN Z0-E

abeyop MO €6 [eulwd] OL-9

Aousnbai4 ybIH €€ W3] 95-

sinduj [eubiq «1-§

1919104 [enbIa «6-€

SHWIT 95UJ3J3Y 40-€

€5 induj bojeuy ,1-9 Adusnbal{ Mo €€ "wId] GG-S PO 6C |eulwId] Z0-S [ZH] sdwiby / adUIJ2Y €
paads pu3 dwey dAjeA 329y /8-€
uoidun{ | 6¢# ueisuo) awl] J8)|l4 9s|nd S-S 9POW /T |eulwia] |0-S _”_>_n_m: |043U0D wmm.u_o>d_m>o [1-C

1N03WI] 0137 dAIT PO 3414 Z0-9

paads pu3 dwey dAjeA 329YD 98-€

uodUNS IN03WI] 0437 dAI L0-9

anjep "qpa94/49Yy YOIH 62 "'WISL €5-S

SpOW O/I [eubia 00-§

awi| dwey aAjeA 3I3YD §8-€

JUBLIND) "Xe delq DY 91-C

dWI| INO3WI] 0437 dAIT 00-9

9N|BA "qPa34/§9Y MOT 6T "WISL 7G-S

apow OyI [eubIQ «0-§

awi duwey [emul y8-€

}P9YD oxelg §L-¢

apoW O/I Bojeuy x0-9

Aouanbalq ybiH 67 "wid] 1G-S

o/l [pUbIQ kx-S

awi| dwey dois dIND 18-€

Bunioluol Jamod dxelg €1-7

INQyu| bopuy 4x-9

Aouanbai{ Mo 67 “WISL 05-S

dn-19g ssedAg oiny-1WaS $9-¢

swi| dwey Bor 08-¢

(M) 1w 1smod axelg Z1-¢

195314
noawi] 9/0€X# 1IN0 3s|nd 86-S

induy| ss|nd x5-§

[zH] oL paads ssedAg £9-¢

sdwey 12Y10 »8-€

(wyo) Jo3sisay oxjeig L1-T

[043U03 shg 9/0EX# INO 3SINd £6-S

Kepy ‘Aeja@ Ho zv-S

[Wdy] o1 paads ssedAg 9

swi] umoq dwey gz dwey zG-€

uonoung axelg Ol-¢

195314 INO3WIL 67# INO 3S|Nd 96-5

Kepy ‘Aep@ uo Li-S

[zH] wou4 paads ssedAg Lo-

awi] dn dwey z dwey |g-¢

'1pun4 A6Isu3 ayeig ,1-C

|011U03 sng 6Z# INO 3SINd §6-S

Kejpy uondung ot-§

[Wdy] woi4 paads ssedAg 09-t

T dwey ,6-¢

[zH] paads u] InD axeig DA ¥0-C

19591d InoswWll /Z# INO 9S|nd ¥6-S

skejoy S

ssedAg paads ,o-%

swi] umoq dwey | dwey zp-€

[Wd¥] paads uj 1nD axeig DA £0-C

|011U03 sng /z# INO 3SINd €6-S

(LOL 9DW) 3O 161Q £/0EX WIS €€-S

uopduNn4 aseyd 1010\ BuISSIN 85

awil dn dwey | dwey |i-€

awi) Bupjesg dd z0-¢

jonuo) sng Aepy B 1eubIa 06-S

(1oL gDW) InO 161a 9/0€X WL TE-S

ybIH xoeqpas4 bulutepy /5

L dwey .p-€

waund 3eig DA 10T

Paj|0Au0) SNg 46-5

inding |enbiqg 67 [euwnaL Le-§

MOT Ydeqpas4 bululep 95-

[Wdd] paads Bor 61-¢

BLIND 183Y24d/PIOH DA 00-Z

39

MG.20.M8.02 - VLT® is a registered Danfoss trademark




VLT® AQUA Drive
Operating Instructions

About Frequency Converter P...

uo1239|9S adA] e1eq ssad0i4d 01-01

49quinN 9|Joid 59-6

pAdY obessa|y aAe|S 78-8

oley pneg ¢¢-8

195214
nodwi] INdINQ gi [eulwId] $5-9

IS9N33IA3Q «1-0L

uonesynuUIp| I3d ¥9-6

Juno) Jodi3 sng |8-8

$S9IpPY L€-8

|043U0) sng INdINQ T [RUIWIS] £5-9

133UN0) JO sng Inopeay £0-0L

aley pneg [enY £9-6

uno) abessa|y sng 08-8

10303014 0€-8

9|edS Xep INdINQO i [BUIWIB] 7S-9

J1331UN0)) 10113 9AI9I3Y INopedY 90-01

piom Buiuiep snqyoid €5-6

sonsoubeiq Hod D «8-8

sPuMas MOd D4 «£-8

3[eds Ul INdINO i [eUlWIdL 1G-9

J21uno) J31UNno) uonenlis ineq 75-6 piomssed uonesijenu| /-8 [ 1D p1op |013u0) sjgeinbyuod ¢1-8 1ndinQ Z{ |eulwIa] 05-9

JoJi3 Jlwsuel] 1nopeay SO-0L
dl DVW 20-0L JaquinN yney /y-6 DINISS WY, #£-8| MLS PIOM Sniels 3jqeinbyuo) €1-8 ¢ indinQ bojeuy ,5-9
12995 a1ey pneg 10-01 9poD neq Si-6 sawielq oju| xe d1/SW €£-8 3|Joid [043U0D 01-8 0197 AT TL/0EX "WI3L /¥-9
10501014 NVD 00-0L 13uno) abessay ned -6 SI21se|N Xe\ d1/SW Z/-8 sbuineg [01u0) «1-8 1ueISUOD)
awi J3I4 TL/OEX "WISL 9b-9
sbuiIes uowwo) ,0-0l |011U0) SS9d0.d 8Z-6 9dueISU| 21A9( 1PUDYY 0/-8 buriayi4 Inopeay 80-8 anjeA
‘qpad4/4Y YBIH T1/0EX "WISL Gb-9
snqpfald NYD #«-01 }p3 1919Weled £7-6 WPUDVY +L-8 1966u] sisoubelq £0-8 anjep

'qpa34/49y MO Z1/0€X ‘WISL ti-9

sialoweled pabueyd v6-6

s|eubls 10} sivloweled €2-6

109[9S 9OUIJRY 19591d 95-8

INo3WI] [0J3U0D) 19S3Y 90-8

abeljop YbIH Z1/0€X [eulwWIRL L1-9

sia1vweled pabuey) £6-6

uond3Ias weibsd] 7z-6

13|95 dn-195 §5-8

uondUN4 IN03WI]-JO-pul S0-8

abeljoA MOT ZL/0EX [eUIWIDL OF-9

SS2IppY 9PON 81-6

109|195 bulsIanay +5-8

uoMIdUN4 INO3WI] [043U0D $0-8

TL/0€X Indu| Bojeuy -9

sia1weled pabuey) 16-6

uopneinbiyuo) peay ddd 91-6

129|9S MelS €6-8

QWi 1No3WI] [043U0D £0-8

0497 OAIT LL/0EX "WISL /€-9

(9
¥)
(€) s1o12weleq pabueyd z6-6
@
()

sia1oweled pabueyd 06-6 uopeinbiyuo) M add SL-6 109J9S Melg DA 7S-8 32Jn0G |011U0) 70-8 1ueISuo)
SWIL 4914 LL/OEX "WiaL 9€-9

(S) s191Weled pauyaq ¥8-6 an[ep [enddY £0-6 123195 6unseo) 0s-g 3US |0U0D 10-8 anjep
‘qPo94/49Y YBIH LL/0EX "WIIL SE-9

(b) s1913Weled PauPaQd £8-6 100135 00-6 sng/[eubiq «5-8 sBumas [e1aUSD ,0-8 anjep

‘qpa34/49d MO LL/0EX ‘WIS +€-9

(€) s1919Weled pauyaqd 78-6

SNQYOId 456

uoneinbyuod peay ddd -8

suondo pup Wwo)) 4,-8

a6e1j0A UBIH L 1/0EX [RUILLIDL LE-Q

(7) s191Weled pauyaqd L8-6 € Yeqpasy sng 96-8 uoneInByuod M Add Tr-8 195044 | 9BeIOA MOT LL/OEX [eUIWLDL OE-9
noawitL INdINQ 8/0EX [RUIWLIBL $9-9
(1) s1919Weled pauyad 08-6 Z YPeqpasy sng S6-8 uondafRs weibala] ov-8 |ouod LL/0EX Indu| Bojeuy 4£-9

sng IndinQ 8/0€X [eUILISL £9-9

1959Y3ALIQsNqYoId 7L-6

L YPeqpss4 sng v6-8

185 |0d0304d DN D4 «¥-8

9|e3S "XeN 8/0€X [eulwlisL 79-9

0137 9AIT ¥§ [eUIWD] £T-9

sanje/ eieq aAeS snquold L/-6 paads ¢ bor sng 16-8 AejaQ Jeyd-4a3u| wnwixey /€-8 9]edS Ul 8/0EX [eulwud] 19-9 jueisuod)
dwilL 43 ¥S [eUIWIDL 9Z-9

dn-195 Bbuiwwesboid 0/-6 paads | bor sng 06-8 Keja@ asuodsay xe\ 9¢-8 1ndinQ 8/0€X |eUIWIS] 09-9 anjep
"qpa4/49Y YBIH ¥S [eulwId] §T-9

L PIOM snieIs 89-6 oeqpaa4 / 6or sng 46-8 Aeja@ asuodsay wnwiuly 5€-8 8/0€X ndinQ Bojeuy 49-9 anjep

‘qPa94/49d MOT S [eUlWIS] #Z-9

L PIOM [O3UOD £9-6

1UNO) J0JI3 9AR|S £€8-8

sug dois / Awed €€-8

12314 INAINO T [eUIUIDL §5-9

WaLND YBIH +S [PUILIBL €2-9

MG.20.M8.02 - VLT® is a registered Danfoss trademark

40



VLT® AQUA Drive
Operating Instructions

About Frequency Converter P...

LN

uap| uondo 49-S1

anjep :607 dLOISIH LZ-SL

ajelsg oy ,9-v1

Qinjleq sulely OL-vL

21607 UDWS yy-€ 1

dweN JOpPUdA 96-G1

1U3A3 :607 dLOISIH 0Z-S1L

suun
JSLISAU| JO JI3qUINN [eNDY 65-1L

HO/UO SUW Ll

sanjeA eleq al01S Lz-1L

14N JOPUSA GS-G1L

607 dUOISIH xZ-SL

13114 IndIinQ §S-vL

wopuey WMd ¥0-L

SS90V ‘wesed NO1 «¢-LL

JaqUINN |eusS pie) Jamod €S-S1

19661 310)9g sojdwes |-G

JOMUO\ ueq €G-

uoienpowlIsAQ €0-tL

UOISIADY SYJOMUOT 8L-L L

JlaquinN
|euas JaaAu0) Aduanbaig [G-G1

apow buibboq €1-G1

|03U0) ue4 761

Aduanbail4 BulyouMs 10-¥1

UOISIAY HIX ZL-LL

pied Jamod dl MS 0S-GL

JUSAT 49661 Z1-SL

uonesuadwo) jur] dJ LSl

wianed buydums 00-vL

piom Butuiep NOT SGL-LL

pied [0uo) Al MS 6b-51

|easu| Buibbo |-G

19314 144 0S5-¥1L

Buiydims Jausaul LO-vL

9|lJoid aAlLg 0L-L1L

ON PI dJ7 81-S1

921nos buibbo 01-§1

JUSWIUOIIAUT G- L

SUOIOUN [DIDAAS wy-trL

suordung NOT «L-LL

ON BuuspIQ pied 1amod /1-S1

sbumas 607 «1-S1L

1ydso) 1010l £v-¥1L

uoldy J9J|0Nu0) 1S ¢S-€1L

dj uoinaN 00-L1

ON
BuspiQ J1919AU0) Adusnbaig 9p-S|

sbumas 607 eleq ,1-GL

Aouanbal{ O3y WNWIUIW Zy-1L

JUSAT J9J|03U0) S LG-€L

al SHOMUOT 40-L 1

N I0/AUOT sy~

Buing apodadA] [endy S-§1 S1Ie1S JO J2qWINN 80-SL uones S91BIS 4G-€L SHIOMUOT wx-1L 1
-pubey wnwIuN O3V Lb-tL

buuis apodadA] paidpIO vr-SL| 491unod sinoH Buiuuny £0-S1 19AST A Ob-1L € uesjoog 3|ny 21607 p-€1 si9loweled 4 19UIASQ 6£-0L

UOISI9A 91eMYoS €S|

J21uno) Ymy 19say 90-GL

Buisiwndo A619u3 471

Z JoesadQ ajny 21607 £p-€1

9P0) 1oNpold 18N=2IAS(Q ¥E€-01

abeyjop zH-§1

SIOA 19AQ SO-SL

|swil
49114 “[1D Wi wan) ze-L

7 ueajoog a|ny 21607 Zi-€1

sAkem|y 31015 €€-01

UOI123S JAMOd LH-G1

s, dwa] J9A0 +0-GL

awil| uoneibayu|
‘43D w7 uduN) LE-pL

| JoresadQ ajny 21607 Ly-€1L

UOISIARY 18UDINRQ ZE-01

adAL D4 ov-SL

sdn 1smod €0-S1

ules jeuon
-lodoud ‘PID Wi uaund 0L

L uesjoog 3|nYy 21607 Op-€1L

sonje eleg 21015 LE-0L

uonedYNUIP| AALQ AP-SL

J93UNoD YMmy Zo-SlL

MO NWI JUSHND KE-1L

sa|ny 21607 4p-€1

xapu| Aeuy 0€-01

Nun 3D ssad04d 607 wuely £€-G1L

sinoH Buiuuny 10-SL

9p0D IIMISS 6C-1L

Jawi| J9jj0,u0d 1S 0Z-€1L

SS9DDY 9jaweled L€-01

puewsg usaun) Holel| wuely 9¢-gL

sinoH bunesado 00-S1

sbuinss uononpoid gzl

SidWl] «C-€l

¥ 49314 SOD €¢-01L

yoeqpas4 607 wiely Ge-gl

eleq bunesado «0-51

JIne4 JauaAu| e Aejaq dul 9z-¢1

anjey Jolesedwo) ¢l-€1

€ 49114 SOD ¢z-0l

1u10d135 :607 wely ye-Gl

uonDUWLIOJU| AU xx-S|

3w anbio] 1e Aeppq dul Sz-#L

Jo3esadQ J0resedwo) | L-€1

¢ 4314 SOD Lz-ol

dwi] pue ajeq :607 wiely £€-G1

|9A97 3ned 06-t L

bumas spodadAl €z-v1L

pueiadQ Jojesedwo) OL-€1L

L J93i4 SOD 0¢-0L

awli] :6o7 wuely ze-S|L

sbumas 1yne4 46-vL

Spo uonessdo zz-vl

siojeredwo) L-€L

Si9))14 SOD #¢-0lL

anjep 607 wuely LE-GL

DAAVT |euiLixy
Aq paiddng uondo 081

awil] 1e1say dnewoiny Lz-v1

DS 1959y €0-€L

|013U0) 19N SL-0L

9p0) J04i3 ”@01_ wuely 0¢-Gl

suondQ ,8-¥L

9PO 1959y 0CZ-¥L

1UaA3 dois Z0-€1L

CEIVEIETEN R EINE AR ]

607 Wiely 451 e SuONDUNY 1959y #Z-b1 193 WeIS LO-EL Joipwieled buluiem €1-01
918430 PROJISAQ AU| Z9-tL
SWIL pue a1 BoT Snow £zl peolanG aduelRqW| 9POW J30J3U0D) IS 00-EL peay 61juo) eleq ss9301d Z1-0L
J191J9AU| 18 UONIUNS 19| Sulep\ 18 uonduUNg 7|1
awi] :607 JHOMSIH ZZ-SL ainesadwa) Ane4 sbumas 315 «0-€L 3UIM byuo) eeq sse20id L1-0L

J9AQ 1e uondun{ 09-¢1

Ssule|y e abeljop Sulely LL-vL

41

MG.20.M8.02 - VLT® is a registered Danfoss trademark




VLT® AQUA Drive
Operating Instructions

About Frequency Converter P...

Swli] uonenusiaylg did $6-0C

924N0S ¢ Y2eqpas £0-0T

SINOPD3Y R OJU| xx-81

BumBas YPUMS €6 [eulULBL 19-9L

Aouanbai4 €1-91

swi] [esb31u| Ald ¥6-0C

Jlun 924n0S | }doeqpe94 ¢0-0¢

pIOM ddueRUUIRIA 96-91

induj [eubiq 09-91

o610/ I010W Z1-91

ulen [euopiodoid Ald £6-02

UOISIDAUOD | 3Pegpas4 L0-02

C PIOM SNIEIS IXF G6-91

sindinQ % synduj ,9-91

[dy] 1omod L1-91L

dnpuip nuy did 16-0C

92In0S | 00-0C

PIOM SNIeIS “IXF 16-91

iodias paisnlpy 65-91

[M] 1amod 01-91

J3jj03u0) did x6-0C

3eqpaay 40-02

T p1op Bururep €6-91

[%] IndInO AId 85-9L

smeys JOJOW «L-91

YIpIMpueg 92UBI3594 UO ¥8-0C

doo7 paso|D aAUQ «x-0C

PIOM Buiuiepy z6-91

[un] € 3deqpasy 95-91

1nopeay woisnd 60-91

[zH] poads wels aid £8-0C

[uun]
INOpeaY SSIOSUS 0S-81L

C PIOM WielY 16-91

[Hun] ¢ x2eqpasy 5591

[%] ®n[eA |en1dy ulely S0-91

[WdY] paads weis did 78-0¢

‘qpa94 1B JOY £5-81

PIOM WielY 06-91

[un] 1 oeqpaey $S-91

PIOM sniels €0-91

|013U0) 3s49AU| /|ewIoN did L8-0C

z andu| jenbia 09-81L

sinopeay sisoubeiq «6-91

92U3J3J3Y 104 1610 £5-91

[%] ®>uai953y 20-9L

sbupias djseq did «8-0T

¢ indu| [eubia 09-81

L 434 H0d D4 98-91

[(Hun] 3>eqpasy ¢5-91

[uun] ®>uaissey 10-91

Bulunioiny aid 6/-0

0L/8¥X Induj "dwa| 6£-81

L M1D HOd D4 §8-9L

9DUBIRJRY |BUISIXT 0591

piOM [013U03 00-9L

[9A97 eqPa3 WNWIXRW +/-0T

£/8vX indu| "dwa] 8g-glL

MLS uondo ‘wwod +8-91

'qPa°4 B JOY «5-91

snjejs [essusn 4091

[9A97 YPeqPaa] WNWIUIW ££-07

¥/8tX ndu| "dwa] /£-8L

L 434 sngpiald ¢8-9L

324N0S 1jNe4 JuaN) 64-91

$INOPDL3Y DIDJ 44-91

abueyd indino Aid -0t

[vw]
7/8vX Indu| Bojeuy 9¢-8|

L M1D sngpial4 08-9L

sniejs suohdy pawll €79l

elepels|y Js1sweled 66-G1

9duewuoled dlid LZ-0¢C

[A] LL/TyX N0 Bojeuy Ge-8L

UOd D4 B snqpdld «8-91

lIn4 Jayng buibbo 0t-91

uoniesHIUSP| 9ANQ 86-S1L

2dA| dooq paso|D 0/-0¢

[A] 6/TX IO Bojeuy te-81

[Vw] 8/0€X IO bojeuy //-91

‘dwa) pied |0,u0d 6£-91

sidloweled PaYIPON £6-S1

Buiunioiny Qld «£-0T

[A] £/T¥X IO Bojeuy £€-81

TL/0€X u| bojeuy 9/-91

91e1S J9||0J1u0) TS 8€-91

sivlaweled pauysq z6-Sl

€ iodies €2-0¢

§/T¥X ndu| Bojeuy ze-8L

LL/0EX Ul Bojeuy §/-91

JUS.ND "WON "AU| 9€-9|

Oju| J91PWeRIRy 46-GL

Z wiodies 2z-0t

€/T¥X ndu| Bojeuy Lg-8L

g Jaunod €/-91

[ewlIsY 1 JaLRAUl SE-91

UoISISA MS uondo 1D 10[S £/-GL

L l0dias 12-07

L/z¥X ndu| Bojeuy 0g-8L

V 191Uno) z/-91

‘dwa yuIsieaH yEe-91

1D 10|S ul uondo 9/-G1

uonduUNy %2eqpas4 0z-0¢

sinopeay bojeuy £-81

[uiq] indino Aejay L£-91

ulw 7/ ABiaug aeig €91

UoISISA MS uondo 0D 10JS S/-SL

wiod1asppeqpasd 4Z-07

swiL
pue ajeq :607 apoly 114 Z1-81

[zH] 62# INdINQO s|nd 0£-91

s/ Kbisu3 syelg ze-91

0D 10]S ut uondo ¥/-G1L

‘gqpo94/2oUsiaiay WNWIXe 71-0¢

awi] :607 spo a4 L1-81

[zH] £z# IndInQ 3s|nd 69-91

abeyjoA yurT DA 0£-91

UoISISA MS uondo g 10Js €£-G1

'qpa34/95Ua19)9y WNWIUIN €1-0C

1A :607 Spo B4 0L-8L

[zH] €€# nduj as|nd 89-91

snjels SAUQ 4E-91

g 10JS ur uondo 7/-S1

HuN deqpeos4/aduUaisiay Z1-0C

607 Spow 14 «1-81

[zH] 6z# Induj as|nd £9-91

[%] anbio] zz-9L

uoIsISA MS uondo v 10[S 1/-G1

}lun 92JNn0S ¢ deqpeo4 80-0C

awi pue
31eq :607 adURUSIUIER £0-81

[uiq] IndinQ [enbig 99-91

|ewuay] J0101 81-91

Vv 10|S ut uondQ 0/-S1

UOISIDAUOD) € YPeqpad4 /0-0C

awi] :607 sdueululelN Z0-8L

[vw] z¥ indinp Bojeuy 59-9|

[Wdd] paads £1-91

ON [euds uondQ €9-G1

92IN0S € Ydeqps’4 90-0¢

uoipy
:607 adueuS IR [0-8L

¥S ndu| $9-91

[WNT 9L-91

oN Bunapio uondo 79-S1

UunN 924n0S ¢ ¥>eqpe94 S0-0¢

way| :607 sdueUAUIR 00-8L

BumBag YIUMS S [euIud] €9-91

[9%] Aouanbaig G1-91

uolsidp MS uondo 19-G1L

UOISISAUOD T 3Peqpad4 +0-0C

607 adueudjuleW L0-8L

€6 ndu| Bojeuy z9-91

1ualn) I010 t1-91

payunopy uondo 09-51

MG.20.M8.02 - VLT® is a registered Danfoss trademark

42



%)
c
K]
5]
g3
=~
ag
S o
g £
<%
&
g3
—
>0

About Frequency Converter P...

uondy 440 €0-€¢

AAIND JO pu3 G-CC

Ke|a@ 3d0}33u] [eUISIXT 00-7C

92JN0S DUBIAYBY T KT €€-1T

sbuines 150D $8-€T

Swll 440 ¢0-€C

awll] 15009 wWNWIXe 9%-7¢

SNO3UE|ASIN £0-TT

9DUBI9RY WNWIXe T "IX3 TE-1T

sbuines Abiaul €8-€7

uondy NO L0-€C

15009 u10d19S SH-7T

suopduny ‘jddy ,-2¢

9DUBIYRY WNWIUIN T “IXT LE-1T

JUSWIISOAU| 78-£C

Swll NO 00-€C

duIaPIa g4/:49Yd dn-axep v-2T

Hwi uies g € X3 v9-1¢

HUN XdPegPa94/49Y ¢ X3 0€-LT

150D ABisu3 18-€T

SUOIPY pawll] «0-£C

[zH] paads dn-axem €v-72

awil| uoneuRIRYId € DI £9-1T

‘q4/49d T 1D 13 «€-1T

1015e4 9d0UaIajay 19MOd 08-£C

suonduny pasvq-awll] xx-€C

[Wdy] paads dn-axem zy-¢z

awiy [eibau| € X3 79-1¢C

HwIr ues g L X3 ve-le

191uno) ypeqhed 48-€¢

pa3ds pajey 1e MO 06-CC

awil da’|s wWnWIUIW -7

ulen jeuoiodold € ‘I1X3 19-1¢

aWil uopeIRIRYIA L P €2-17

eleq ulg pawli] 1959y /9-€T

ul04 ubisaQg 1e Mo|4 68-2C

SWi] uny wnwiuly 0-2C

|0J3UOD) 3SISAU|/|BWION € IXT 09-1T

awi] |edbau| | X3 2T-1T

eleQ ulg snonuiuo) 1959y 99-€¢

_waQm paley 1e ainssaid 88-¢¢C

spoy dad)S «b-TT

dld € 1D X3 «9-l¢

ulen |euoruodold | IX3 LZ-L¢

aNnjeA ulg WNWIUIN S9-£T

paads
MOJ4-ON 1€ 2Inssald /8-7C

[dH] 1amod paads YbIH 6€-2Z

[%] INdINO € "1X3 65-1C

|0J1U0D) 3SISAU|/|BWION | "IX] 0Z-1C

doys pouad pawil #9-€7

[zH]

ulod ubisaq 1e pasds 98-zz

W] 19mod paads YbiH 8¢-zc

[un] yoeqgpesy € X3 85-1T

did L 1D '3 «C-LC

Hels pousd pawl] £9-€7

[Wdy]

julod ubisaq 1e paads §8-zz

[zH] paads ybIH £€-7T

[(Hun] eduaseyey € 13 £S-LT

[%] IndInQ | '1X3 61-1C

eleq ulg pswi] ¢9-€¢

[zH] mo|4-ON 1e paads 8-z

[Wdd] paads ybiH 9¢-Z

1w10d19S € 1X3 §6-1¢

Biun] ¥2eqpsed | X3 81-1T

ele uig sNONURUOD |9-€7

[Wd4] mo|4-0N 1e paads £8-7¢

[dH] 19mod paads mo Ge-2Z

92IN0S Yoeqpadd € IX3 #S-17

[Mun] @duaiayay | 'IX3 £1-1T

d|geleA pudll 09-€7

uone|ndje) ulod YoM ¢8-7¢

[M] Jamod paads moT ve-2Z

92IN0S 9dUaI8)aYy € 'IXJ €G-1C

ju10d19s | 1X3 SL-1T

Buipuai 49-€T

uonewixoiddy
9AIND Jeaulj-asenbs |8-72

[zH] paads moT €€-7T

9OUIIDJRY WINWIXeN € 'IXF ¢G-LT

924N0S Yoeqpaad | ‘1X3 v1-1T

b0 AB1su3 1959y +S-€¢

uonesuadwod) mo|{ 08-2¢

[Wdy] paads moT zg-zz

dUBIRRY WNWIUIN € 'IX] LS-1T

92JN0S 3dUaJ3J8Y | IX3 €1-1¢T

b6o7 ABisu3z £5-€7

uonesuadwo) MOold «8-7¢

1010k UO0I129.110) JIoMOd LE-CC

HUN Pegpaa4/49Y € IX3 06-1T

2DUBIRYRY WINWIXe | IXF ZL-1T

UelS pousd LS-€¢

anjep SpLISAQ
Wi uny WNWIUIN 6/-TC

J9MOd MO|{-ON 0€-CC

‘q4/33d € 1D XI «5-1C

OUISYRY WNWIUIN | “IXT LL-LT

uolinjosay 607 AB1au3 0s-€¢

3pLIBAQ
SWI] uny wnwIuln 8/-¢¢

Buiun] 1amod MOJ4-ON x£-2C

Hwi utes Jia ¢ X3 v-Le

HUN HPeqpasd4/4ay L X3 0L-1T

b6o7 AB1su7 ,G-€T

SWI] uny WNWIUIWN £/-TC

[2H] paads MO MOJ4-ON 67-2C

SWi]| uonejusisyid ¢ X3 ev-1e

‘qd/49Y L 1D KT «1-LT

IX9] 9dueuuIeN 9L-£C

S1e1S U99aM19q |eAIdIu| 9/-7C

[Wdd] p2ads MO MOJ4-ON 8Z-Z

swi] [eibaiu| T IX3 TH-LT

Buiunioiny Aid 60-1C

pIOM 2dUeUIUIRI 19S9Y SL-E€T

uo1393301d 3P WOYS G/-T7T

Aejsg dwing AiQ £z-z2

ulen [euolodold g “IX3 L-1LT

[9A97 Yoeqpaa4 wnwixe $0-1¢

Swil| pue a1eg adueuUIe L-€T

uo1193101d 3PA) HOYS /-TT

uondun4 dwng L1g 9z-7Z

|0J3U0D) 9SISAU|/|EWION ¢ “IXT Ob-1T

[9AST YPRgPI34 WNWIUIN €0-1T

|eAI1U| BWI] DURUAUIRIN €1-£C

Ae|pq 1ag udjoIg 79-7T

Ke|ag Mo|4-ON #Z-2¢

aild T "3 «1-lT

abueyd indino Ald 20-1T

oseg aWl] adUeUlUIRA Z1-€C

anbio] 19g uayoig 19-2Z

uonduUN4 MO|4-ON €2-7¢C

[%] INdINO 7 "1X3 6€-1T

9oueuwloled did Lo-L¢

UOI1DY adueuaqulelN L L-€C

uonoun4 1j3g us)oig 09-7¢

uo1319339(q paads Mo ¢zZ-TT

[(Mun] >oeqpasy 7 X3 8¢-1T

adA) dooq paso|d 00-1¢7

W9} @oueualule|\ OL-£C

uondele( 32g usxolg 49-¢C

uo1d913Q JaM0od MO7 | Z-2T

[Mun] @ouaiajay 7 IX3 L£-1T

Bujumolny 1D ‘13 40-1¢

DDURUSIUIRI «L-€C

Kej]a@g amn) jo pul |1§-2T

dn-195 0Iny Jamod Mo 0Z-2¢

ulodiss 7 1x3 S¢-1T

doo7 paso)) IXF xx-1T

22Ua1N2D00 #0-£¢C

uolduN4 aAIND JO pulj 05-2¢

uond319g MO|4-ON xC-2C

924N0S Ydeqpasd g 1X3 vE-1¢

HwIT utes "J1a did 96-0¢

43

MG.20.M8.02 - VLT® is a registered Danfoss trademark




VLT® AQUA Drive
Operating Instructions

About Frequency Converter P...

LL/T¥X INO Bojeuy ,9-9¢

anjep
‘qpe94/49d MO g/TyX "WIS]L #T-9C

dwng peaq z8-57

awi| uondun4 abeissq 0g-5T

uoneAYy ssedAg a1oway 6L-L€ 19s91d abeyjop YBIH €/zX |eulwia] | Z-92 sniels dwng 18-52 uondun4 abeisaq 6¢-5¢
MNodWI] 6/2HX [eUIWIB] #5-9C

sinoH Bujuuny ssedAg L1-Lg |oauod abe}joA MOT £/TFX [RUIWIB] 07-9T snjels apedsed 08-5¢ awi] uonouny abeis gz-5z
sNg 6/T¥X [RUIWIS] £5-9T

piom snels ssedAg 0L-Lg 3less €/T¥X Induj Bojeuy ,z-9t sn1els 8-S uonouny abels /z-57
"XeW 6/THX [eUIWIDL TS-9C

UOI1BAIDY SPOW 1531 €0-L€ 3less 0I37 BAIT L/THX "WIBL £1-9C AejaQ suley uo uny 65-5¢ Mo|4-ON 1y 9be1saQ 9z-5T

UIN 6/CPX [eulwis] 1 S-9C

Kejpq awi] duj ssedAg zo-1€

ndinQ 6/2¥X [eUIWIRL 05-9C

lueisuod swly 43I L/TYX "WiS1 91-9¢

Keja@ dwing 1xaN uny 85-5¢

dWIL MdO ST-S¢

Aejp@ swi] weys ssedAg L0-LE 6/T¥X IO bojeuy ,5-97 anjep uoneusdl|y 1e spo buibels 95-5z Keja@ buibeissg mgs vz-S¢
"qpa24/42Y YBIH L/ZhX ‘WISl §1-9T
opo ssedAg 00-L€ 19s9.d anjep %0S > peoT Jl dewd|y §5-GC Kejpg buibers Mgs £2-5¢
N0BWIIL //2tX |RUIWIRL $7-9T "qpa4/43Y MOT L/ThX "WISL ¥1-9C
uondo ssedAg 4u-1L€ [onuo) 96e}OA YBIH L/ThX |eulwia) LL-9¢ SWI] pauldpald UOHRUIRYY +S-ST Yipimpueg paads paxi4 7z-ST
sNg £/TyX leulwid] €4-97
1wy d|gesiq moj4-ON 90-6T 3less abeyjop MOT L/ThX [eulwId] 01-9T aN[eA JaWi| UoHeWSYY €5-ST Yipimpueg SpLISAQ LT-5T
"XeW £/TPX |eUIWIR] ZH-9T
wiodias pa|i4 S0-6C 9[eds L/ZX ndu| Bojeuy 4|-97 [eAIDIU| BWI] UORRWIAY CS§-GC Yipimpueg buibeis 0z-sz

UIN £/TPX [eulwis] L #-9C

a1ey (|14 ddid +0-6T

NdINQO £/ZyX [eulunid) 0t-9C

SPOW S/CPX [eulwis] z0-9¢

JUSAT Uonew|y LS-SC

sBumas yipimpueg ,2-s¢

swil |14 adid €0-67

L/TyX QO Bojeuy -4

SPOW €/TPX [eulwia]l 10-9¢

uopneusayy dwngd pea 05-S¢

sdwng Jo JaquinN 90-5¢

[zH] paads |14 2did Z0-6C

097 dAIN G/TYX "WISL L€-9C

SPOW L/CPX [eulwisl 00-9C

sBUINNSS UONBUIRYY «S-ST

dwing pea paxi4 50-5¢

[Wdd] pa3ds |14 3did L0-6C jueisuod spow O/I Bojeuy 40-9¢ [zH] paads Buibelssq /#-5T BuipAy dwnd #0-52
awi| JI4 G/THX ‘WISL 9€-9T
a|qeu3 3||i4 adid 00-6T anjeA ‘qpa34 uondo 0/] boppuy 4x-92 [WdY] paads Buibeissq 9t-5z uels I00W 70-5T
/494 UBIH S/ZHX "Wid] S€-9T
14 adid 40-6C anjep ‘qpaa4 uoneusdl|y [enuel 16-SZ [zH] paads Buibels gi-5z 13]j011u0) |pedsed 00-ST
/494 MO S/ZX "WISL ¥E-97
suondun4 uonedijddy I191eM 46T abeyjop sypopR| dwng 06-SC [Wd¥] paads buibeis v-5¢ sbumas wialsAs .0-5
UBIH S/TYX |eulwial LE-9C
19s3id abeyjop BDIAIBS +6-ST ploysaiy] buibeisaq €i-s¢ 13[[043U0D) dPDISD) 4-ST

INodWIL LL/TPX [eulWiIs] $9-9¢

MOT G/TPX |eUIWIS] 0€-9C

[03U0D sng L L/¢yX [eululsl €9-9¢

S/TkX induj Bojeuy ,£-9¢

S121UN0D) Aejey 1959y 98-

ploysaiyy buibels zy-sz

awl) Aejaq ssedAg aAuq LL-vT

9[edS "X LL/TyX |euluia] £9-9¢

097 AN €/T¥X "WISL LT-9C

awll NO Aejdy §8-5T

Aejpg dn dwey Lp-5T

uonoun4 ssedAg aAuqg 01-+¢

3[dS "UIN LL/ZPX [euUIWIR] 19-9T jueIsuod awil NO dwnd $8-5T Aeja@ umoq dwey 05T ssedAg aAuQ «L-¥C
SWi] IS4 £/Z¥X "WISL 92-9T
NdinQ LL/ThX [eUIWISL 09-9C anjeA ‘qpa24 smels Aejsy £8-5¢ sbumas buibers .p-sz Z suomdund ddy -7

/494 UBIH €/TbX "WisL ST-97

MG.20.M8.02 - VLT® is a registered Danfoss trademark

44



VLT® AQUA Drive

About Frequency Converter P... . .
quency Operating Instructions

5.6 Remote Programming with MCT-10

Danfoss has a software program available for developing,
storing, and transferring frequency converter programming.
The MCT-10 allows the user to connect a PC to the frequency
converter and perform live programming rather than using
the LCP. Also, all frequency converter programming can be
done off-line and simply downloaded into frequency
converter. Or the entire frequency converter profile can be
loaded onto the PC for back up storage or analysis.

The USB connector or RS-485 terminal are available for
connecting to the frequency converter.

MCT-10 is available for free download at www.VLT-
software.com. A CD is also available by requesting part
number 130B1000. A user’s manual provides detailed
operation instructions.
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6 Application Set Up Examples

Parameters
. o Function Setting
6.1 Introduction S
O
[2a) .
The examples in this section are intended as a quick g 6-20 Terminal 54
reference for common applications. ~ [Low Voltage 0.07v*
6-21 Terminal 54 | 10V*
e Parameter settings are the regional default values High Voltage
unless otherwise indicated (selected in 6-24 Terminal 54 0%
0-03 Regional Settings) Low Ref./Feedb.
Value
. Parameters associated with the terminals and their -
K i 6-25 Terminal 54 |50*
settings are shown next to the drawings )
High Ref./Feedb.
. Where switch settings for analog terminals A53 or Value
A54 are required, these are also shown * = Default Value
Notes/comments:
6.2 Application Examples
0-10V
Parameters
2 |Function Setting
2
b=
S |6-22 Terminal 54 Low |4mA*
Current A54
6-23 Terminal 54 High |20mA*
Current
6-24 Terminal 54 Low |0* Table 6.2 Analog Voltage Feedback Transducer (3-wire)
Ref./Feedb. Value
6-25 Terminal 54 High | 50 Parameters
Ref./Feedb. Value | FC | = Function Setting
~
* = Default Value +24V 12 8
Notes/comments: +24V 13 § 6-20 Terminal 54
DIN 18 | Low Voltage 0.07v*
DIN 19 6-21 Terminal 54 | 10V*
B Com 20 High Voltage
4-20mA DIN 27 6-24 Terminal 54 |0*
DIN 2 Low Ref./Feedb.
DIN 32
Value
DIN 33
DIN 37 6-25 Terminal 54 |50%
High Ref./Feedb.
+10V 50 Value
AIN 53 Lty * = Default Value
AIN 54 — Notes/comments:
Table 6.1 Analog Current Feedback Transducer com 55 '
AOUT 42 -
oM 39 0-10V
u-1
A54

Table 6.3 Analog Voltage Feedback Transducer (4-wire)
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0-10V

High Ref./Feedb.
Value

* = Default Value

Notes/comments:

Parameters Parameters

= Function Setting o Function Setting
g 2
§ 6-10 Terminal 53 g 5-10 Terminal 18 |[8] Start*
“| Low Voltage 0.07Vv* <\ Digital Input

6-11 Terminal 53 | 10V* 5-12 Terminal 27 |[7] External

High Voltage Digital Input Interlock

6-14 Terminal 53 |0* * = Default Value

Low Ref./Feedb. Notes/comments:

Value

6-15 Terminal 53 | 50*

Table 6.4 Analog Speed Reference (Voltage)

NOTE

Please note switch setting for selecting voltage or current.

Table 6.6 Run/Stop Command with External Interlock

Parameters

130BB679.10

Function

Setting

6-12 Terminal 53
Low Current

4mA*

6-13 Terminal 53
High Current

20mA*

6-14 Terminal 53
Low Ref./Feedb.
Value

0*

6-15 Terminal 53
High Ref./Feedb.
Value

50*

* = Default Value

4-20mA

Notes/comments:

Parameters
= Function Setting
2
§ 5-10 Terminal 18 |[8] Start*
| Digital Input
5-12 Terminal 27 |[7] External
Digital Input Interlock

* = Default Value

Notes/comments:

If 5-12 Terminal 27 Digital Input is
set to [0] No operation, a jumper
wire to terminal 27 is not
needed.

Table 6.5 Analog Speed Reference (Current)

NOTE

Please note switch setting for selecting voltage or current.

Table 6.7 Run/Stop Command without External Interlock
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Parameters Parameters

° Function Setting o Function Setting

3 2

O 2 _ .

§ 5-11 Terminal 19 |[1] Reset § SDIO Tlelrmlnal 18 Start*

= ..

| Digital Input ™| Digitai np.ut [8] Start

* — Default Value 5-11 Terminal 19 [[52] Run
Digital Input Permissive
Notes/comments:
5-12 Terminal 27 |[7] External
Digital Input Interlock
5-40 Function [167] Start
Relay command
act.
* = Default Value
Notes/comments:
Table 6.8 External Alarm Reset
Parameters
Function Setting

6-10 Terminal 53 Table 6.10 Run Permissive

Low Voltage 0.07Vv*
6-11 Terminal 53 | 10V*
High Voltage
6-14 Terminal 53 | 0*
Low Ref./Feedb.
Value

6-15 Terminal 53 |50%
High Ref./Feedb.
Value

130BB683.10

skl ¥ = Default Value

Notes/comments:

Table 6.9 Speed Reference (using a manual potentiometer)
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Parameters Parameters

=) Function Setting = Function Setting
@ 2
2 2
218-30 Protocol FC* § 1-90 Motor [2] Thermistor
s A .
~[8-31 Address 1* Thermal trip

8-32 Baud Rate | 9600* Protection

* = Default Value 1-93 Thermistor [[1] Analog

Source input 53
Notes/comments: P

* —
Select protocol, address and = Default Value

baud rate in the above

. Notes/comments:
mentioned parameters.
If only a warning is desired,
1-90 Motor Thermal Protection
should be set to [1] Thermistor

warning.

Table 6.12 Motor Thermistor

RS-485

Table 6.11 RS-485 Network Connection (N2, Modbus RTU, FC)

CAUTION

Thermistors must use reinforced or double insulation to
meet PELV insulation requirements.
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7 Status Messages

7.1 Status Display

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

=4
T &
799RPM 7.83A 364kW | S
0.000 3
53.2% -

Auto || Remote Ramping

Hand[] Local Stop

Off Running

Jogging

Stand by

a b C
lllustration 7.1 Status Display

a. The first word on the status line indicates where

the stop/start command originates.

b. The second word on the status line indicates where
the speed control originates.

C. The last part of the status line gives the present
frequency converter status. These show the
operational mode the frequency converter is in.

NOTE

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

7.2 Status Message Definitions Table

The next three tables define the meaning of the status
message display words.

Operation Mode

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

The frequency converter can be controlled by
the navigation keys on the LCP. Stop
commands, reset, reversing, DC brake, and
other signals applied to the control terminals
can override local control.

Reference Site

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.

Operation Status

AC Brake

AC Brake was selected in 2-10 Brake Function.
The AC brake over-magnetizes the motor to
achieve a controlled slow down.

AMA finish OK

Automatic motor adaptation (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 2-12 Brake
Power Limit (kW) is reached.

Coast

e Coast inverse was selected as a function for
a digital input (parameter group 5-1*). The
corresponding terminal is not connected.

e Coast activated by serial communication

Ctrl. Ramp-down

Control Ramp-down was selected in

14-10 Mains Failure.

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

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

Operation Status

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

Current Low The frequency converter output current is

below the limit set in 4-52 Warning Speed Low
DC Hold DC hold is selected in 7-80 Function at Stop and
a stop command is active. The motor is held by
a DC current set in 2-00 DC Hold/Preheat
Current.

DC Stop The motor is held with a DC current (2-01 DC
Brake Current) for a specified time (2-02 DC

Braking Time).

The motor is running as programmed in

3-19 Jog Speed [RPM].

e Jog was selected as function for a digital
input (parameter group 5-1%). The
corresponding terminal (e.g. Terminal 29) is
active.

e The Jog function is activated via the serial
communication.

e The Jog function was selected as a reaction
for a monitoring function (e.g. No signal).
The monitoring function is active.

e DC Brake is activated in 2-03 DC Brake Cut In Motor check
Speed [RPM] and a Stop command is active.

e DC Brake (inverse) is selected as a function
for a digital input (parameter group 5-1%).

In 1-80 Function at Stop, Motor Check was
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.

The corresponding terminal is not active.
OVC control

e The DC Brake is activated via serial
communication.

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

Feedback low The sum of all active feedbacks is below the

Overvoltage control was activated in 2-17 Over-
voltage Control. The connected motor is
supplying 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 limit set in 4-56 Warning Feedback PowerUnit Off

Low.

Freeze output The remote reference is active which holds the
present speed.

(For frequency converters with an external 24V
power supply installed only.) Mains supply to
the frequency converter is removed, but the
control card is supplied by the external 24V.

o Freeze output was selected as a function for Protection md
a digital input (Group 5-1%). The
corresponding terminal is active. Speed
control is only possible via the terminal
functions speed up and speed down.

e Hold ramp is activated via serial communi-
cation.

Freeze output A freeze output command has been given, but

Protection mode is active. The unit has detected

a critical status (an overcurrent or overvoltage).

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

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

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

request the motor will remain stopped until a run QStop
permissive signal is received.

Freeze ref. Freeze Reference was chosen as a function for a
digital input (parameter group 5-1%). The
corresponding terminal is active. The frequency
converter saves the actual reference. Changing
the reference is now only possible via terminal
functions speed up and speed down.

The motor is decelerating using 3-81 Quick Stop

Ramp Time.

e Quick stop inverse was chosen as a function
for a digital input (parameter group 5-1%).
The corresponding terminal is not active.

e The quick stop function was activated via
serial communication.

Jog request A jog command has been given, but the motor Ramping
will be stopped until a run permissive signal is

received via a digital input.

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 4-55 Warning Reference
High.

Ref. low

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

Low .
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Run on ref.

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

Run request

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

Running The motor is driven by the frequency converter.

Sleep Mode The energy saving function is enabled. This
means that at present the motor has stopped,
but that it will restart automatically when
required.

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

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

Standby In Auto On mode, the frequency converter will
start the motor with a start signal from a digital
input or serial communication.

Start delay In 1-71 Start Delay, a delay starting time was set.

A start command is activated and the motor will
start after the start delay time expires.

Start fwd/rev

Start forward and start reverse were selected as
functions for two different digital inputs
(parameter group 5-1%). The motor will start in
forward or reverse depending on which
corresponding terminal is activated.

Stop

The frequency converter has 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.
Once the cause of the alarm is cleared, power
must be cycled to the frequency converter. The
frequency converter can then be reset manually
by pressing [Reset] or remotely by control
terminals or serial communication.

52

MG.20.M8.02 - VLT® is a registered Danfoss trademark



Warnings and Alarms VLT® AQUA Drive

Operating Instructions

8 Warnings and Alarms

8.1 System Monitoring

The frequency converter monitors the condition of its input
power, output, and motor factors as well as other system
performance indicators. A warning or alarm may not
necessarily indicate a problem internal to the frequency
converter itself. In many cases it indicates failure conditions
from input voltage, motor load or temperature, external
signals, or other areas monitored by the frequency
converter’s internal logic. Be sure to investigate those areas
exterior to the frequency converter as indicated in the alarm
or warning.

8.2 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 is removed.

Alarms

Trip

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

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

An alarm that causes the frequency converter to trip-lock
requires that input power be cycled. The motor will coast to
a stop. The frequency converter logic will continue to
operate and monitor the frequency converter status.
Remove input power to the frequency converter and correct
the cause of the fault, then restore power. This action puts
the frequency converter into a trip condition as described
above and may be reset in any of those 4 ways.

8.3 Warning and Alarm Displays
n@)

0.0Hz 0.000psi 0.00A
0.0Hz
1:0 - Off

130BP085.11

ILive zero error [W2]

Off Remote Stop

An alarm or trip-lock alarm will flash on display along with
the alarm number.

oz
0.0Hz 0.000kW 0.00A | &
0.0Hz S
0 R
A Earth Fault [A14]
Auto Remote Trip
In addition to the text and alarm code on the frequency
converter display, the status indicator lights operate.
=
N
O
<
o
o
o
oM

s

Warn.

Warn. LED Alarm LED
Warning ON OFF
Alarm OFF ON (Flashing)
Trip-Lock ON ON (Flashing)
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8.4 Warning and Alarm Definitions

No. |Description Warning Alarm/Trip Alarm/Trip Lock | Parameter Reference

1 10V low X

2 Live zero error (X) (X) 6-01

3 No motor (X) 1-80

4 Mains phase loss (X) (X) (X) 14-12

5 DC link voltage high X

6 DC link voltage low X

7 DC over voltage X X

8 DC under voltage X X

9 Inverter overloaded X X

10 Motor overload temperature (X) (X) 1-90

11 Motor thermistor over temperature (X) (X) 1-90

12 Torque limit X X

13 Over current X X X

14 Earth fault X X X

15 Hardware mismatch X X

16 Short circuit X X

17 Control word timeout (X) (X) 8-04

23 Internal fan fault

24 External fan fault X 14-53

25 Brake resistor short-circuit

26 Brake resistor power limit (X) (X) 2-13

27 Brake chopper fault X X

28 Brake check failed (X) (X) 2-15

29 Heatsink temp X X X

30 Motor phase U missing (X) (X) (X) 4-58

31 Motor phase V missing (X) (X) (X) 4-58

32 Motor phase W missing (X) (X) (X) 4-58

33 Inrush fault X X

34 Fieldbus communication fault X X

35 Out of frequency range X X

36 Mains failure X X

37 Phase imbalance X X

39 Heatsink sensor X X

40 Overload of digital output terminal 27 (X) 5-00, 5-01

41 Overload of digital output terminal 29 (X) 5-00, 5-02

42 Overload of digital output on X30/6 or overload of (X) 5-32
digital output on X30/7

46 Power card supply X X 5-33

47 24V supply low X X

48 1.8V supply low X X

49 Speed limit X

50 AMA calibration failed X

51 AMA check Unom and lnom X

52 AMA low lnom X

53 AMA motor too big X

54 AMA motor too small X

55 AMA parameter out of range X

56 AMA interrupted by user X

57 AMA timeout X

58 AMA internal fault X X

59 Current limit X
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No. |Description Warning Alarm/Trip Alarm/Trip Lock | Parameter Reference
60 External interlock

62 Output frequency at maximum limit X

64 Voltage limit X

65 Control board over-temperature X X X
66 Heatsink temperature low X

67 Option configuration has changed X

68 Safe stop activated X"

69 Power card temperature X X
70 Illegal FC configuration X
71 PTC 1 safe stop X XV

72 Dangerous failure X"

73 Safe Stop auto restart

76 Power unit setup X

79 lllegal PS config X X

80 Drive Initialised to Default Value X

91 Analog input 54 wrong settings X

92 No flow X X 22-2*
93 Dry pump X X 22-2%
94 End of curve X X 22-5*%
95 Broken belt X X 22-6*
96 Start delayed X 22-7*
97 Stop delayed X 22-7*
98 Clock fault X 0-7*%
220 | Overload trip X

243 Brake IGBT X

244 | Heatsink temp X X X

245 Heatsink sensor X X

246 Pwr. card supply X X

247 Pwr. card temp X X

248 lllegal PS config X X

250 New spare part X

251 New type code X X

Table 8.1 Warning/Alarm Action List

(X) Dependent on parameter

) Can not be Auto reset via 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or
make a reset by a digital input (parameter group 5-1* [1]). The origin event that caused an alarm cannot damage the frequency
converter or connected parts. A Trip Lock situation can only be reset by a power cycling.
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8.4.1 Fault Messages

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

WARNING 1, 10V low

The control card voltage is below 10V from terminal 50.
Remove some of the load from terminal 50, as the 10V
supply is overloaded. Max. 15mA or minimum 590 Q.

This condition can be caused by a short in a connected
potentiometer or improper wiring of the potentiometer.

Troubleshooting

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

WARNING/ALARM 2, Live zero error

This warning or alarm will only appear if programmed by the
user in 6-01 Live Zero Timeout Function. The signal on one of
the analog inputs is less than 50% of the minimum value
programmed for that input. This condition can be caused by
broken wiring or faulty device sending the signal.

Troubleshooting
Check connections on all the analog input
terminals. Control card terminals 53 and 54 for
signals, terminal 55 common. MCB 101 terminals
11 and 12 for signals, terminal 10 common. MCB
109 terminals 1, 3, 5 for signals, terminals 2, 4, 6
common).

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

Perform Input Terminal Signal Test.

WARNING/ALARM 3, No motor
No motor has been 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 on the frequency converter. Options are
programmed at 74-12 Function at Mains Imbalance.

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

WARNING 5, DC link voltage high

The intermediate circuit voltage (DC) is higher than the high
voltage warning limit. The limit is dependent on the
frequency converter voltage rating. The frequency converter
is still active.

WARNING 6, DC link voltage low

The intermediate circuit voltage (DC) is lower than the low
voltage warning limit. The limit is dependent on the
frequency converter voltage rating. The frequency converter
is still active.

WARNING/ALARM 7, DC overvoltage
If the intermediate circuit voltage exceeds the limit, the
frequency converter trips after a time.

Troubleshooting
Connect a brake resistor

Extend the ramp time
Change the ramp type
Activate functions in 2-10 Brake Function
Increase 14-26 Trip Delay at Inverter Fault

WARNING/ALARM 8, DC under voltage

If the intermediate circuit voltage (DC) drops below the
under voltage limit, the frequency converter checks if a 24V
DC backup supply is connected. If no 24V DC backup 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 Input voltage test
Perform soft charge and rectifier circuit test

WARNING/ALARM 9, Inverter overloaded

The frequency converter is about to cut out because of an
overload (too high current for too long). The counter for
electronic, thermal inverter protection gives a warning at
98% and trips at 100%, while giving an alarm. The frequency
converter cannot be reset until the counter is below 90%.
The fault is that the frequency converter is overloaded by
more than 100% for too long.

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

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

Display the Thermal Drive Load on the LCP and
monitor the value. When running above the
frequency converter continuous current rating, the
counter should increase. When running below the
frequency converter continuous current rating, the
counter should decrease.

See the derating section in the Design Guide for more details
if a high switching frequency is required.

WARNING/ALARM 10, Motor overload temperature
According to the electronic thermal protection (ETR), the
motor is too hot. Select whether the frequency converter
gives a warning or an alarm when the counter reaches 100%
in 1-90 Motor Thermal Protection. The fault occurs when the
motor is overloaded by more than 100% for too long.

Troubleshooting
Check for motor overheating.

Check if the motor is mechanically overloaded
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Check that the motor current set in 7-24 Motor
Current is correct.

Ensure that Motor data in parameters 1-20 through
1-25 are set correctly.

If an external fan is in use, check in 7-91 Motor
External Fan that it is selected.

Running AMA in 1-29 Automatic Motor Adaptation
(AMA) may tune the frequency converter to the
motor more accurately and reduce thermal
loading.

WARNING/ALARM 11, Motor thermistor over temp

The thermistor might be disconnected. Select whether the
frequency converter gives a warning or an alarm in

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 (+10V supply) and that the terminal
switch for 53 or 54 is set for voltage. Check

1-93 Thermistor Source selects terminal 53 or 54.

When using digital inputs 18 or 19, check that the
thermistor is connected correctly between either
terminal 18 or 19 (digital input PNP only) and
terminal 50. Check 7-93 Thermistor Source selects
terminal 18 or 19.

WARNING/ALARM 12, Torque limit

The torque has exceeded the value in 4-16 Torque Limit Motor
Mode or the value in 4-17 Torque Limit Generator Mode.
14-25 Trip Delay at Torque Limit can change this 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, possibly
increase the torque limit. Be sure 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 (approx. 200% of the rated
current) is exceeded. The warning lasts about 1.5 sec., then
the frequency converter trips and issues an alarm. This fault
may be caused by shock loading or fast acceleration with
high inertia loads. If extended mechanical brake control is
selected, trip can be reset externally.

Troubleshooting
Remove power and check if the motor shaft can be
turned.

Check that the motor size matches the frequency
converter.

Check parameters 1-20 through 1-25 for correct
motor data.

ALARM 14, Earth (ground) fault

There is current from the output phases to earth, either in
the cable between the frequency converter and the motor or
in the motor itself.

Troubleshooting
Remove power to the frequency converter and
repair the earth fault.

Check for earth faults in the motor by measuring
the resistance to ground of the motor leads and
the motor with a megohmmeter.

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

Record the value of the following parameters and contact
your Danfoss supplier:

15-40 FC Type

15-41 Power Section

15-42 Voltage

15-43 Software Version

15-45 Actual Typecode String
15-49 SW ID Control Card
15-50 SW ID Power Card
15-60 Option Mounted

15-61 Option SW Version

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

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

WARNING/ALARM 17, Control word timeout

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

If 8-04 Control Timeout Function is set to Stop and Trip, a
warning appears and the frequency converter ramps down
until it stops then displays an alarm.

Troubleshooting
Check connections on the serial communication
cable.

Increase 8-03 Control Timeout Time
Check operation of the communication equipment.

Verify proper installation based on EMC
requirements.
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WARNING 23, Internal fan fault
The fan warning function checks if the fan is running. The fan
warning can be disabled in 74-53 Fan Monitor.

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 heatsink and control card.

WARNING 24, External fan fault
The fan warning function checks if the fan is running. The fan
warning can be disabled in 74-53 Fan Monitor.

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 heatsink and control card.

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. Remove power to the frequency
converter and replace the brake resistor (see 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 seconds of run time. The
calculation is based on the intermediate circuit voltage and
the brake resistance value set in 2-16 AC brake Max. Current.
The warning is active when the dissipated braking is higher
than 90% of the brake resistance power. If Trip [2] is selected
in 2-13 Brake Power Monitoring, the frequency converter will
trip 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.

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.
Check 2-15 Brake Check.

ALARM 29, Heatsink temp

The maximum temperature of the heatsink has been
exceeded. The temperature fault will not reset until the
temperature falls below the reset heatsink temperature. The
trip and reset points are based on the frequency converter
power size.

Troubleshooting
Check for the following conditions.
Ambient temperature too high.

Motor cable too long.

Incorrect airflow clearance above and below the
frequency converter.

Blocked airflow around the frequency converter.
Damaged heatsink fan.
Dirty heatsink.

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

Remove 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.

Remove 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.

Remove 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. Let the unit cool to operating temperature.

WARNING/ALARM 34, Fieldbus communication fault
Communication between the fieldbus and the communi-
cation option card is not operating.

WARNING/ALARM 35, Option fault
Option fault. Please contact your supplier.

WARNING/ALARM 36, Mains failure

This warning/alarm is only active if the supply voltage to the
frequency converter is lost and 14-10 Mains Failure is NOT set
to [0] No Function. Check the fuses to the frequency
converter and mains power supply to the unit.

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

ALARM 39, Heatsink sensor
No feedback from the heatsink 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 gate drive card, or the ribbon cable between the power
card and gate drive card.

WARNING 40, Overload of digital output terminal 27
Check the load connected to terminal 27 or remove short-
circuit connection. Check 5-00 Digital I/O Mode and

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 short-
circuit connection. Check 5-00 Digital I/0 Mode and

5-02 Terminal 29 Mode.

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

For X30/6, check the load connected to X30/6 or remove
short-circuit connection. Check 5-32 Term X30/6 Digi Out
(MCB 101).

For X30/7, check the load connected to X30/7 or remove
short-circuit connection. Check 5-33 Term X30/7 Digi Out
(MCB 101).

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

There are three power supplies generated by the switch
mode power supply (SMPS) on the power card: 24V, 5V, +/-
18V. When powered with 24V DC with the MCB 107 option,
only the 24V and 5V supplies are monitored. When powered
with three phase mains voltage, all three supplied are
monitored.

Troubleshooting
Check for a defective power card.

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

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

WARNING 47, 24 V supply low
The 24 V DC is measured on the control card. The external
24V DC backup power supply may be overloaded, otherwise
contact your Danfoss supplier.

WARNING 48, 1.8 V supply low

The 1.8V DC supply used on the control card is outside of
allowable limits. The power supply is measured on the
control card. Check for a defective control card. If an option
card is present, check for an overvoltage condition.

WARNING 49, Speed limit

When the speed is not within the specified range in

4-11 Motor Speed Low Limit [RPM] and 4-13 Motor Speed High
Limit [RPM], the frequency converter will show a warning.
When the speed is below the specified limit in 7-86 Trip
Speed Low [RPM] (except when starting or stopping) the
frequency converter will trip.

ALARM 50, AMA calibration failed
Contact yourDanfoss supplier or DanfossService Department.

ALARM 51, AMA check Unom and lnom

The settings for motor voltage, motor current, and motor
power are wrong. Check the settings in parameters 1-20 to
1-25.

ALARM 52, AMA low Inom
The motor current is too low. Check the setting in
4-18 Current Limit.

ALARM 53, AMA motor too big
The motor is too big 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
The parameter values of the motor are outside of the
acceptable range. AMAwill not run.

ALARM 56, AMA interrupted by user
The AMA has been interrupted by the user.

ALARM 57, AMA timeout
Try to restart AMA again. Repeated restarts may over heat
the motor.

ALARM 58, AMA internal fault
Contact your Danfoss supplier.

WARNING 59, Current limit

The current is higher than the value in 4-18 Current Limit.
Ensure that Motor data in parameters 1-20 through 1-25 are
set correctly. Possibly increase the current limit. Be sure the
system can operate safely at a higher limit.

ALARM 60, External interlock

A digital input signal is indicating 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
24V DC to the terminal programmed for external interlock.
Reset the frequency converter.

WARNING 62, Output frequency at maximum limit

The output frequency has reached the value set in 4-19 Max
Output Frequency. Check the application to determine the
cause. Possibly increase the output frequency limit. Be sure
the system can operate safely at a higher output frequency.
The warning will clear when the output drops below the
maximum limit.

WARNING 64, Voltage limit
WARNING/ALARM 65, Control card over temperature
The cutout temperature of the control card is 80° C.

Troubleshooting
Check that the ambient operating temperature is
within limits.

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

WARNING 66, Heatsink 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 2-00 DC
Hold/Preheat Current at 5% and 1-80 Function at Stop.
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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 frequency converter.

ALARM 68, Safe stop activated

Loss of the 24V DC signal on terminal 37 has caused the
frequency converter to trip. To resume normal operation,
apply 24V DC to terminal 37 and reset the frequency
converter.

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. Contact
your supplier with the typecode of the unit from the
nameplate and the part numbers of the cards to check
compatibility.

ALARM 72, Dangerous failure

WARNING/ALARM 73, Safe stop auto restart

WARNING 76, Power unit setup

ALARM 79, lllegal PS config

ALARM 80, Drive initialised to default value

Parameter settings are initialised to default settings after a
manual reset. Reset the unit to clear the alarm.

ALARM 91, Analog input 54 wrong settings

ALARM 92, No flow

A no-flow condition has been detected in the system.
22-23 No-Flow Function is set for alarm. Troubleshoot the
system and reset the frequency converter after the fault has
been cleared.

ALARM 93, Dry pump

A no-flow condition in the system with the frequency
converter operating at high speed may indicate a dry pump.
22-26 Dry Pump Function is set for alarm. Troubleshoot the
system and reset the frequency converter after the fault has
been cleared.

ALARM 94, End of curve

Feedback is lower than the set point. This may indicate
leakage in the system. 22-50 End of Curve Function is set for
alarm. Troubleshoot the system and reset the frequency
converter after the fault has been cleared.

ALARM 95, Broken belt

Torque is below the torque level set for no load, indicating a
broken belt. 22-60 Broken Belt Function is set for alarm.
Troubleshoot the system and reset the frequency converter
after the fault has been cleared.

ALARM 96, Start delayed

Motor start has been delayed due to short-cycle protection.
22-76 Interval between Starts is enabled. Troubleshoot the
system and reset the frequency converter after the fault has
been cleared.

WARNING 97, Stop delayed

Stopping the motor has been delayed due to short cycle
protection. 22-76 Interval between Starts is enabled.
Troubleshoot the system and reset the frequency converter
after the fault has been cleared.

WARNING 98, Clock fault
Time is not set or the RTC clock has failed. Reset the clock in
0-70 Date and Time.

ALARM 220, Overload trip

Motor overload has tripped. Indicates excess motor load.
Check motor and driven load. To reset press [Off Reset].
Then, to restart the system press [Auto on] or [Hand on].

WARNING/ALARM 243, Brake IGBT

The brake transistor is short-circuited or the brake function is
disconnected. Turn off the frequency converter as a fire
precaution. Report value indicates source of alarm (from left):
1-4 Inverter 5-8 Rectifier.

WARNING/ALARM 244, Heatsink temp
Drive heatsink over temperature: Report value indicates
source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink sensor
No feedback from the heatsink sensor. Report value indicates
source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 246, Pwr. card supply
The supply on the power card is out of range. Report value
indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 247, Pwr. card temp
Power card over temperature. Report value indicates source
of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 248, lllegal PS config

Power size configuration fault on the power card. Report
value indicates source of alarm (from left): 1-4 Inverter 5-8
Rectifier.

WARNING 250, New spare part
A component in the frequency converter has been replaced.
Reset the frequency converter for normal operation.

WARNING 251, New typecode

A component in the frequency converter has been replaced
and the typecode changed. Reset the frequency converter
for normal operation.
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9 Basic Troubleshooting

9.1 Start Up and Operation

Symptom

Possible Cause

Test

Solution

Display dark / No function

Missing input power

See Table 3.1.

Check the input power source.

Missing or open fuses or circuit
breaker tripped

See open fuses and tripped circuit
breaker in this table for possible
causes.

Follow the recommendations
provided

No power to the LCP

Check the LCP cable for proper

connection or damage.

Replace the faulty LCP or
connection cable.

Shortcut on control voltage
(terminal 12 or 50) or at control
terminals

Check the 24V control voltage
supply for terminal 12/13 to 20-39 or
10V supply for terminal 50 to 55.

Wire the terminals properly.

Wrong LCP (LCP from VLT® 2800 or
5000/6000/8000/ FCD or FCM)

Use only LCP 101 (P/N 130B1124) or
LCP 102 (P/N. 130B1107).

Wrong contrast setting

Press [Status] + Up/Down arrows 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.

Intermittent display

Overloaded power supply (SMPS)
due to improper control wiring or a
fault within the frequency
converter

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

If the display stays lit, then the
problem is in the control wiring.
Check the wiring for shorts or
incorrect connections. If the display
continues to cut out, follow the
procedure for display dark.

Motor not running

Service switch open or missing
motor connection

Check if the motor is connected and
the connection is not interrupted
(by a service switch or other devise).

Connect the motor and check the
service switch.

No mains power with 24V DC

If the display is functioning but no

Apply mains power to run the unit.

option card output, check that mains power is
applied to the frequency converter.
LCP Stop Check if [Off] has been pressed. Press [Auto On] or [Hand On]

(depending on your operation
mode) to run the motor.

Missing start signal (Standby)

Check 5-10 Start for correct setting
for terminal 18 (use default setting).

Apply a valid start signal to start the
motor.

Motor coast signal active (Coasting)

Check 5-12 Coast inv. for correct
setting for terminal 27 (use default
setting).

Apply 24V on terminal 27 or
programm this terminal to No
operation.

Wrong reference signal source

Check reference signal: Local,
remote or bus reference? Preset
reference active? Terminal
connection correct? Scaling of
terminals correct? Reference signal
available?

Program correct settings Check 3-13
Reference site. Set preset reference
active in parameter group3-7*
References. Check for correct wiring.
Check scaling of terminals. Check
reference signal.
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Symptom

Possible Cause

Test

Solution

Motor running in wrong
direction

Motor rotation limit

Check that 4-10 Motor sped direction
is programmed correctly.

Program correct settings.

Active reversing signal

Check if a reversing command is
programmed for the terminal in
parameter group5-1* Digital inputs.

Deactivate reversing signal.

Wrong motor phase connection

See 3.5 Check Motor Rotation in this
manual.

Motor is not reaching
maximum speed

Frequency limits set wrong

Check output limits in 4-13 Motor
speed high limit [RPM], 4-14 Motor
speed high limit [Hz], and 4-19 Max
output frequency.

Program correct limits.

Reference input signal not scaled
correctly

Check reference input signal scaling
in 6-* Analog I/O mode and
parameter group3-1* References.

Program correct settings.

Motor speed unstable

Possible incorrect parameter
settings

Check the settings of all motor
parameters, including all motor
compensation settings. For closed
loop operation, check PID settings.

Check settings in parameter
group1-6* Analog I/0 mode. For
closed loop operation check
settings in parameter group 20-0*
Feedback.

Motor runs rough

Possible over-magnetization

Check for incorrect motor settings in
all motor parameters.

Check motor settings in parameter
groups 1-2* Motor data, 1-3* Adv
motor data, and 1-5* Load indep.
setting.

Motor will not brake

Possible incorrect settings in the
brake parameters. Possible too
short ramp down times.

Check brake parameters. Check
ramp time settings.

Check parameter group2-0* DC
brake and 3-0* Reference limits.

Open power fuses or circuit
breaker trip

Phase to phase short

Motor or panel has a short phase to
phase. Check motor and panel
phase to for shorts.

Eliminate any shorts detected.

Motor overload

Motor is overloaded for the
application.

Perform startup test and verify
motor current is within specifi-
cations. If motor current is
exceeding nameplate full load
current, motor may run only with
reduced load. Review the specifi-
cations for the application.

Loose connections

Perform pre-startup 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
drive one position: A to B, Bto C, C
to A.

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

Problem with the frequency
converter unit

Rotate input power leads into the
frequency converter one position: A
toB,Bto C, Cto A.

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

Motor current imbalance
greater than 3%

Problem with motor or motor

wiring

Rotate output motor leads one
position: U to V, Vto W, W to U.

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

Problem with drive unit

Rotate output motor leads one
position: U to V, Vto W, W to U.

If imbalance leg stays on same
output terminal, it is a problem with

the unit. Contact supplier.
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10 Specifications

10.1 Power-dependent Specifications
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10.1.1 Mains Supply 1 x 200 - 240V AC
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10.1.2 Mains Supply 3 x 200 - 240V AC
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10.1.3 Mains supply 3 x 200 - 240V AC
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10.1.4 Mains Supply 1 x 380 - 480V AC
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10.1.5 Mains Supply 3 x 380 - 480V AC
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VLT® AQUA Drive
Operating Instructions

Specifications

10.1.6 Mains Supply 3 x 380 - 480V AC
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Specifications

10.1.7 Mains Supply 3 x 525 - 600V AC
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Specifications

10.1.8 Mains Supply 3 x 525 - 690V AC
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VLT® AQUA Drive

Specifications . .
Operating Instructions

10.2 General Technical Data

Protection and Features:

. Electronic thermal motor protection against overload.

. Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches 95°C +
5°C. An overload temperature cannot be reset until the temperature of the heatsink is below 70°C + 5°C (Guideline -
these temperatures may vary for different power sizes, enclosures etc.). VLT AQUA Drive has an auto derating function
to avoid it's heatsink reaching 95°C.

. The frequency converter is protected against short-circuits on motor terminals U, V, W.
. If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

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

. The frequency converter is protected against earth faults on motor terminals U, V, W.

Mains supply (L1, L2, L3):

Supply voltage 200-240V £10%
Supply voltage 380-480V £10%
Supply voltage 525-600V £10%
Supply voltage 525-690V £10%

Mains voltage low / mains drop-out:

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

Supply frequency 50/60Hz +4/-6%
The frequency converter power supply is tested in accordance with IEC61000-4-28, 50Hz +4/-6%.

Max. imbalance temporary between mains phases 3.0% of rated supply voltage
True Power Factor (A) > 0.9 nominal at rated load
Displacement Power Factor (cos®) near unity (> 0.98)
Switching on input supply L1, L2, L3 (power-ups) < enclosure type A maximum 2 times/min.
Switching on input supply L1, L2, L3 (power-ups) = enclosure type B, C maximum 1 time/min.
Switching on input supply L1, L2, L3 (power-ups) = enclosure type D, E, F maximum 1 time/2 min.
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 100.000 RMS symmetrical Amperes, 240/480V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage
Output frequency 0 - 1000HZ"
Switching on output Unlimited
Ramp times 1 - 3600 sec.

* Dependent on power size.

Torque characteristics:

Starting torque (Constant torque) maximum 110% for 1 min."
Starting torque maximum 135% up to 0.5 sec.”
Overload torque (Constant torque) maximum 110% for 1 min.”

*Percentage relates to VLT AQUA Drive's nominal torque.
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VLT® AQUA Drive

Specifications . .
Operating Instructions

Cable lengths and cross sections:

Max. motor cable length, screened/armoured VLT AQUA Drive: 150m
Max. motor cable length, unscreened/unarmoured VLT AQUA Drive: 300m
Max. cross section to motor, mains, load sharing and brake *

Maximum cross section to control terminals, rigid wire 1.5mm?2/16 AWG (2 x 0.75mm?)
Maximum cross section to control terminals, flexible cable 1Tmm?2/18AWG
Maximum cross section to control terminals, cable with enclosed core 0.5mm?/20AWG
Minimum cross section to control terminals 0.25mm?

* See Mains Supply tables for more information!

Control card, RS-485 serial communication:
Terminal number 68 (P, TX+, RX+), 69 (N,TX-, RX-)
Terminal number 61 Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally seated from other central circuits and galvanically isolated from the supply
voltage (PELV).

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 : 0 to + 10V (scaleable)
Input resistance, Ri approx. 10 kQ
Max. voltage 20V
Current mode Switch S201/switch S202 = ON (1)
Current level 0/4 to 20mA (scaleable)
Input resistance, Ri approx. 200 Q
Max. current 30mA
Resolution for analog inputs 10 bit (+ sign)
Accuracy of analog inputs Max. error 0.5% of full scale
Bandwidth : 200Hz

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

PELV isolation =
F =
+24V. — — g
18 Control — Mains Q
\ \
\ [
. High —
37 voltage [— Motor
Functional !
isolation |
RS485 E — DC-Bus
Analog output:
Number of programmable analog outputs 1
Terminal number 42
Current range at analog output 0/4 - 20mA
Max. resistor load to common at analog output 500 Q
Accuracy on analog output Max. error: 0.8% of full scale
Resolution on analog output 8 bit

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

Digital inputs:

Programmable digital inputs 4 (6)
Terminal number 18,19,27 1,29 7Y, 32, 33,
Logic PNP or NPN
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Voltage level 0 - 24V DC
Voltage level, logic'0' PNP <5V DC
Voltage level, logic'1' PNP > 10V DC
Voltage level, logic '0' NPN > 19V DC
Voltage level, logic '1' NPN <14V DC
Maximum voltage on input 28 V DC
Input resistance, Ri approx. 4 kQ
All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.
Digital output:
Programmable digital/pulse outputs 2
Terminal number 27,291
Voltage level at digital/frequency output 0 - 24V
Max. output current (sink or source) 40mA
Max. load at frequency output 1 kQ
Max. capacitive load at frequency output 10nF
Minimum output frequency at frequency output OHz
Maximum output frequency at frequency output 32kHz
Accuracy of frequency output Max. 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.
Pulse inputs:
Programmable pulse inputs 2
Terminal number pulse 29, 33
Max. frequency at terminal, 29, 33 110kHz (Push-pull driven)
Max. frequency at terminal, 29, 33 5kHz (open collector)
Min. frequency at terminal 29, 33 4Hz
Voltage level see section on Digital input
Maximum voltage on input 28V DC
Input resistance, Ri approx. 4kQ
Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale
Control card, 24 V DC output:
Terminal number 12,13
Max. load : 200mA

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

and outputs.

Relay outputs:

Programmable relay outputs 2
Relay 01 Terminal number 1-3 (break), 1-2 (make)
Max. terminal load (AC-1)V on 1-3 (NC), 1-2 (NO) (Resistive load) 240V AC, 2A
Max. terminal load (AC-15)" (Inductive load @ cos® 0.4) 240V AC, 0.2 A
Max. terminal load (DC-1)" on 1-2 (NO), 1-3 (NC) (Resistive load) 60V DC, 1A
Max. terminal load (DC-13)" (Inductive load) 24V DC, 0.1A
Relay 02 Terminal number 4-6 (break), 4-5 (make)
Max. terminal load (AC-1)V on 4-5 (NO) (Resistive load)?? 400V AC, 2 A
Max. terminal load (AC-15)" on 4-5 (NO) (Inductive load @ cos® 0.4) 240V AC, 0.2 A
Max. terminal load (DC-1)" on 4-5 (NO) (Resistive load) 80VDC 2A
Max. terminal load (DC-13)" on 4-5 (NO) (Inductive load) 24V DC, 0.1A
Max. terminal load (AC-1)" on 4-6 (NC) (Resistive load) 240V AC, 2 A
Max. terminal load (AC-15)" on 4-6 (NC) (Inductive load @ cos¢ 0.4) 240V AC, 0.2A
Max. terminal load (DC-1)" on 4-6 (NC) (Resistive load) 50VDC 2A
Max. terminal load (DC-13)" on 4-6 (NC) (Inductive load) 24V DC, 0.1 A
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Operating Instructions
Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24V DC 10mA, 24V AC 20mA
Environment according to EN 60664-1 overvoltage category lll/pollution degree 2

1) IEC 60947 parts 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 300V AC 2A

Control card, 10 V DC output:

Terminal number 50
Output voltage 10.5V+0.5V
Max. load 25mA

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

Control characteristics:

Resolution of output frequency at 0 - 1000Hz : +/- 0.003Hz
System response time (terminals 18, 19, 27, 29, 32, 33) :<2ms
Speed control range (open loop) 1:100 of synchronous speed
Speed accuracy (open loop) 30 - 4000 rpm: Maximum error of £8 rpm

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

Surroundings:

Enclosure type A IP20/Chassis, IP21kit/Type 1, IP55/Type12, IP66
Enclosure type B1/B2 IP21/Type 1, IP55/Type12, IP66
Enclosure type B3/B4 IP20/Chassis
Enclosure type C1/C2 IP21/Type 1, IP55/Type 12, IP66
Enclosure type C3/C4 IP20/Chassis
Enclosure type D1/D2/E1 IP21/Type 1, IP54/Type12
Enclosure type D3/D4/E2 IP00/Chassis
Enclosure kit available < enclosure type A IP21/TYPE 1/IP4X top
Vibration test enclosure A/B/C 1.0g
Vibration test enclosure D/E/F 0.79
Max. relative humidity 5% - 95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 721-3-3), uncoated class 3C2
Aggressive environment (IEC 721-3-3), coated class 3C3
Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature Max. 50°C

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 0°C
Minimum ambient temperature at reduced performance -10°C
Temperature during storage/transport -25 - +65/70°C
Maximum altitude above sea level without derating 1000m
Maximum altitude above sea level with derating 3000m

Derating for high altitude, see section on special conditions

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3
EN 61800-3, EN 61000-6-1/2,
EMC standards, Immunity EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions

Control card performance:

Scan interval :5ms
Control card, USB serial communication:

USB standard 1.1 (Full speed)
USB plug USB type B “device” plug
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ACAUTION

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 connection is not galvanically isolated from
protection earth. Use only isolated laptop/PC as connection
to the USB connector on VLT AQUA Drive or an isolated USB
cable/converter.
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10.3 Fuse Tables
10.3.1 Fuses

All fuses mentioned are max. fuse sizes.

Branch circuit protection:

In order to protect the installation against electrical and fire
hazard, all branch circuits in an installation, switch gear,
machines etc., must be shortcircuit and overcurrent
protected according to the national/international

regulations.

Short circuit protection:

The frequency converter must be protected against short-
circuit to avoid electrical or fire hazard. Danfoss recommends
using the fuses mentioned in tables 5.3 and 5.4 to protect
service personnel or other equipment in case of an internal
failure in the unit. The frequency converter provides full
short circuit protection in case of a short-circuit on the motor

Over-current protection:

Provide overload protection to avoid fire hazard due to
overheating of the cables in the installation. Over current
protection must always be carried out according to national
regulations. The frequency converter is equipped with an
internal over current protection that can be used for
upstream overload protection (UL-applications excluded).
See 4-18 Current Limit. Fuses must be designed for protection
in a circuit capable of supplying a maximum of 100,000 Arms

(symmetrical), 500V/600V maximum.

Non UL compliance:

If UL/cUL is not to be complied with, Danfoss recommends
using the fuses mentioned in table 5.2, which will ensure

compliance with EN50178:

In case of malfunction, not following the recommendation
may result in unnecessary damage to the frequency

converter.

output.
Frequency converter Max. fuse size Voltage Type
200-240V
K25-K75 10A’ 200-240 a9G
1K1-2K2 20A" 200-240 aqG
3K0 30A’ 200-240 gG
3K7 30A’ 200-240 gG
5K5 50A’ 200-240 aG
7K5 63A’ 200-240 gG
11K 63A’ 200-240 aqG
15K 80A’ 200-240 a9G
18K5 125A7 200-240 a9G
22K 125A" 200-240 gG
30K 160A" 200-240 aqG
37K 200A! 200-240 aR
45K 250A" 200-240 aR
380-480V
K37-1K5 10A’ 380-480 aG
2K2-4K0 20A’ 380-480 a9G
5K5-7K5 30A’ 380-480 aG
11K 63A’ 380-480 a9G
15K 63A’ 380-480 aG
18K 63A! 380-480 a9G
22K 63A’ 380-480 aG
30K 80A 380-480 aG
37K 100A’ 380-480 a9G
45K 125A" 380-480 aG
55K 160A’ 380-480 a9G
75K 250A" 380-480 aR
90K 250A! 380-480 aR

Table 10.9 Non UL fuses 200V to 480V

1) Max. fuses - see national/international regulations for

selecting an applicable fuse size.
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Danfoss PN Bussmann Ferraz Siba
20220 170M4017 6.9URD31D08A0700 20 610 32.700
20221 170M6013 6.9URD33D08A0900 20 630 32.900

Table 10.10 Additional Fuses for Non-UL Applications, E enclosures, 380-480V

UL Compliance

VLT AQUA Bussmann Bussmann Bussmann SIBA Littel fuse Ferraz- Ferraz-
Shawmut Shawmut
200-240V
kw Type RK1 Type J Type T Type RK1 Type RK1 Type CC Type RK1
K25-1K1 KTN-R10 JKS-10 JIN-10 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K5 KTN-R15 JKS-15 JIN-15 5017906-015 KLN-R15 ATM-R15 A2K-15R
2K2 KTN-R20 JKS-20 JIN-20 5012406-020 KLN-R20 ATM-R20 A2K-20R
3K0 KTN-R25 JKS-25 JIN-25 5012406-025 KLN-R25 ATM-R25 A2K-25R
3K7 KTN-R30 JKS-30 JIN-30 5012406-030 KLN-R30 ATM-R30 A2K-30R
5K5 KTN-R50 JKS-50 JIN-50 5012406-050 KLN-R50 - A2K-50R
7K5 KTN-R50 JKS-60 JIN-60 5012406-050 KLN-R60 - A2K-50R
11K KTN-R60 JKS-60 JIN-60 5014006-063 KLN-R60 A2K-60R
15K KTN-R80 JKS-80 JIN-80 5014006-080 KLN-R80 A2K-80R
18K5 KTN-R125 JKS-150 JIN-125 2028220-125 KLN-R125 A2K-125R
22K KTN-R125 JKS-150 JIN-125 2028220-125 KLN-R125 A2K-125R
30K FWX-150 - - 2028220-150 L255-150 A25X-150
37K FWX-200 - - 2028220-200 L255-200 A25X-200
45K FWX-250 - - 2028220-250 L255-250 A25X-250
Table 10.11 UL fuses 200 - 240V
VLT AQUA Bussmann Bussmann Bussmann SIBA Littel fuse Ferraz- Ferraz-

Shawmut Shawmut

380-500 V, 525-600
kw Type RK1 Type J Type T Type RK1 Type RK1 Type CC Type RK1
11K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
15K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
18K KTS-R50 JKS-50 JJS-50 5014006-050 KLS-R50 - A6K-50R
22K KTS-R60 JKS-60 JJS-60 5014006-063 KLS-R60 - A6K-60R
30K KTS-R80 JKS-80 JJS-80 2028220-100 KLS-R80 - A6K-80R
37K KTS-R100 JKS-100 JJS-100 2028220-125 KLS-R100 A6K-100R
45K KTS-R125 JKS-150 JJS-150 2028220-125 KLS-R125 A6K-125R
55K KTS-R150 JKS-150 JJS-150 2028220-160 KLS-R150 A6K-150R
75K FWH-220 - - 2028220-200 L50S-225 A50-P225
90K FWH-250 - - 2028220-250 L50S-250 A50-P250

Table 10.12 UL fuses 380 - 600V

KTS-fuses from Bussmann may substitute KTN for 240V frequency converters.

FWH-fuses from Bussmann may substitute FWX for 240V frequency converters.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240V frequency converters.

L50S fuses from LITTEL FUSE may substitute L50S fuses for 240V frequency converters.

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240V frequency converters.

A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240V frequency converters.
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Frequency . Ferraz- Ferraz-
converter Bussmann Bussmann Bussmann SIBA Littel fuse Shawmut Shawmut
UL Compliance - 200-240V
kw Type RK1 Type J Type T Type RK1 Type RK1 Type CC Type RK1
K25-K37 KTN-RO5 JKS-05 JIN-05 5017906-005 KLN-R005 ATM-RO5 A2K-05R
K55-1K1 KTN-R10 JKS-10 JIN-10 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K5 KTN-R15 JKS-15 JIN-15 5017906-015 KLN-R15 ATM-R15 A2K-15R
2K2 KTN-R20 JKS-20 JIN-20 5012406-020 KLN-R20 ATM-R20 A2K-20R
3K0 KTN-R25 JKS-25 JIN-25 5012406-025 KLN-R25 ATM-R25 A2K-25R
3K7 KTN-R30 JKS-30 JIN-30 5012406-030 KLN-R30 ATM-R30 A2K-30R
5K5 KTN-R50 JKS-50 JIN-50 5012406-050 KLN-R50 - A2K-50R
7K5 KTN-R50 JKS-60 JIN-60 5012406-050 KLN-R60 - A2K-50R
11K KTN-R60 JKS-60 JIN-60 5014006-063 KLN-R60 A2K-60R A2K-60R
15K KTN-R80 JKS-80 JIN-80 5014006-080 KLN-R80 A2K-80R A2K-80R
18K5 KTN-R125 JKS-150 JIN-125 2028220-125 KLN-R125 A2K-125R A2K-125R
22K KTN-R125 JKS-150 JIN-125 2028220-125 KLN-R125 A2K-125R A2K-125R
30K FWX-150 - - 2028220-150 L255-150 A25X-150 A25X-150
37K FWX-200 - - 2028220-200 L255-200 A25X-200 A25X-200
45K FWX-250 - - 2028220-250 L25S-250 A25X-250 A25X-250
Table 10.13 UL fuses 200 - 240V
Frequency . Ferraz- Ferraz-
converter Bussmann Bussmann Bussmann SIBA Littel fuse Shawmut Shawmut
UL Compliance - 380-480V, 525-600V
kw Type RK1 Type J Type T Type RK1 Type RK1 Type CC Type RK1
K37-1K1 KTS-R6 JKS-6 JJS-6 5017906-006 KLS-R6 ATM-R6 A6K-6R
1K5-2K2 KTS-R10 JKS-10 JJS-10 5017906-010 KLS-R10 ATM-R10 A6K-10R
3Ko0 KTS-R15 JKS-15 JJS-15 5017906-016 KLS-R16 ATM-R16 A6K-16R
4K0 KTS-R20 JKS-20 JJS-20 5017906-020 KLS-R20 ATM-R20 A6K-20R
5K5 KTS-R25 JKS-25 JJS-25 5017906-025 KLS-R25 ATM-R25 A6K-25R
7K5 KTS-R30 JKS-30 JJS-30 5012406-032 KLS-R30 ATM-R30 A6K-30R
11K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
15K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
18K KTS-R50 JKS-50 JJS-50 5014006-050 KLS-R50 - A6K-50R
22K KTS-R60 JKS-60 JJS-60 5014006-063 KLS-R60 - A6K-60R
30K KTS-R80 JKS-80 JJS-80 2028220-100 KLS-R80 - A6K-80R
37K KTS-R100 JKS-100 JJS-100 2028220-125 KLS-R100 A6K-100R
45K KTS-R125 JKS-150 JJS-150 2028220-125 KLS-R125 A6K-125R
55K KTS-R150 JKS-150 JJS-150 2028220-160 KLS-R150 A6K-150R
75K FWH-220 - - 2028220-200 L50S-225 A50-P225
90K FWH-250 - - 2028220-250 L50S-250 A50-P250

Table 10.14 UL fuses 380-600V

KTS-fuses from Bussmann may substitute KTN for 240V frequency converters.

FWH-fuses from Bussmann may substitute FWX for 240V frequency converters.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240V frequency converters.

L50S fuses from LITTEL FUSE may substitute L50S fuses for 240V frequency converters.

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240V frequency converters.

A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240V frequency converters.
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Power (kW) Torque (Nm)
Enclo- i DC
200-240V | 380-480V | 525-600V Mains Motor i Brake Earth Relay
sure connection
A2 1.1-3.0 1.1-40 1.1-4.0 1.8 1.8 1.8 1.8 3 0.6
A3 3.7 55-75 55-75 1.8 1.8 1.8 1.8 3 0.6
A4 1.1-22 1.1-40 1.8 1.8 1.8 1.8 3 0.6
A5 1.1-37 11-75 1.1-75 1.8 1.8 1.8 1.8 3 0.6
B1 55-11 11-185 11-185 1.8 1.8 1.5 1.5 3 0.6
B2 - 22 22 4.5 4.5 37 37 3 0.6
15 30 30 452 452 37 37 3 0.6
B3 55-11 11-185 11-185 1.8 1.8 1.8 1.8 3 0.6
B4 15- 185 22-37 22-37 45 45 45 45 3 0.6
1 18.5 - 30 37-55 37 -55 10 10 10 10 3 0.6
(@] 37 - 45 75 - 90 75 - 90 14/24" 14/24" 14 14 3 0.6
(ex} 22 - 30 45 - 55 45 - 55 10 10 10 10 3 0.6
c4 37 - 45 75 - 90 75 - 90 14/24 14/24 14 14 3 0.6

Table 10.15 Tightening of Terminals

1) For different cable dimensions x/y, where x < 95mm? and y 2 95mm?2,
2) Cable dimensions above 18.5kW = 35mm? and below 22kW < 10mm?,
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Index Copying Parameter Settings 31
Current
Limit 27,58, 60
A Rating 8,57
A53 18
A54 18
D
AC Danfoss FC 22
Input 6,15
Mains 610,15 DC
Waveform 6 Current 6,51
Link 57
Alarm Log 32,30 .
Derating 57,8
Alarms 53 .
Digital
Analog Input 52,58,18
Inputs 16,57,74 Inputs 16,52, 35
Output 16,74 Inputs: 74
Application Examples 46 Output 75
Approva]q 1 Disconnect
A Switch 25
uto Switches 23
Mode 30
On 31,50, 52
Automatic Motor Adaptation 26,50 E
Auto-reset 29 Electrical Noise 13
AWG 66 EMC 24,58
External
Commands 6,50
B Controllers 6
Back Plate 9 Interlock 18, 35, 60, 47
Braking 59, 50 Voltage 34
Branch Circuit Protection 78
F
Fault
C Log 30,32
Cable Lengths And Cross Sections. 74 Messages 57
Circuit Breakers 24 Feedback 18, 24,59, 46, 51,61
Clearance Floating Delta 15
Clearance 59,8
Requirements 8 Full Load Current 8,23
Closed Loop 18 Functional Testing 5,27
Communication Option 59 Fuses 24,59,62,78
Conduit 12,24,15 Fusing 12,24
Control
Cables 18 G
Card Performance 76 Ground
Card, 10V DC Output 76 Connections 12,24
Card, 24 V DC Output 75 Loops 18
Card, RS-485 Serial Communication: 74 Wire 12,13, 24
Card, USB Serial Communication 76
Characteristics 76 Grounded Delta 15
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System 6 Grounding 12,13,14,15, 23,24
Terminals 10, 26, 31,50, 52,34, 17 Using Conduit 14
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Wiring 12,17,24,15
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Cooling 8
Clearance 24 Hand On 27,31,50
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Mains 12
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Example 33
Protection And Features 73
Pulse Inputs 75
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