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VLT® AQUA Drive Quick Reference Guide

Electrical Overview

Hllustration 2.4 shows a basic electrical connection.
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lllustration 2.4 Basic Wiring Schematic Drawing.

* Terminal 37 is an option

(PNP) = Source
(NPN) = Sink
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How to Programme

Local Control Panel

The local control panel (LCP) is the combined display and
keypad on the front of the unit. The LCP is the user
interface to the frequency converter.

The LCP has several user functions.

. Start, stop, and control speed when in local

control

. Display operational data, status, warnings and
cautions

. Programming frequency converter functions

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

An optional numeric LCP (NLCP) is also available. The NLCP
operates in a manner similar to the LCP. See the
Programming Guide, for details on use of the NLCP.

LCP Layout

The LCP is divided into four functional groups (see

lllustration 4.1).

Status 1'??)
1234rpm 1.0A 43,5Hz
43,5Hz

Run OK
— — — —
Quick Main Alarm
Status
Menu Menu Log

lllustration 4.1 LCP

Display area.

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

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

Operational mode keys and reset.
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Quick Menu Structure
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Motor Thermal Protection

This is the way Danfoss is protecting the motor from being overheated. It is an electronic feature that simulates a bimetal relay based on internal
measurements. The characteristic is shown in the following figure:

t[s] _
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Tllustration 2.6: The X-axis is showing the ratio between Imotor and Imotor NOminal. The Y- axis is showing the time in seconds before the ETR
cuts off and trips the drive. The curves are showing the characteristic nominal speed at twice the nominal speed and at 0,2x the nominal
speed.

It is clear that at lower speed the ETR cuts of at lower heat due to less cooling of the motor. In that way the motor are protected from being over heated
even at low speed. The ETR feature is calculating the motor temperature based on actual current and speed. The calculated temperature is visible as a
read out parameter in par. 16-18 Motor Thermal in the frequency converter.

The thermistor cut-out value is > 3 kQ.
R
[l
Integrate a thermistor (PTC sensor) in the motor for winding protection.
Motor protection can be implemented using a range of techniques: PTC 4000
sensor in motor windings; mechanical thermal switch (Klixon type); or 3000
Electronic Thermal Relay (ETR).
1330
550
250
—~——
9 [*c]
—20°C 9 not:;lnel -5'C| ¥ nominel +5°C
175HA183.10 nominel

Using a digital input and 24 V as power supply:

Example: The frequency converter trips when the motor temperature is
too high.

Parameter set-up:

Set par. 1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par. 1-93 Thermistor Source to Digital Input 33 [6]
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130BA151.10

Olg] +24v

oog|A
O
SIS

i /

PTC / Thermistor
<6.6 kO >10.8 kQ

Using a digital input and 10 V as power supply: N
Example: The frequency converter trips when the motor temperature is %
too hlgh 39|42(50(53|54|55
@)
Parameter set-up: 0) 130BA152.1C
Set par. 1-90 Motor Thermal Protection to Thermistor Trip [2] — oFF
Set par. 1-93 Thermistor Source to Digital Input 33 [6] [12]13[18] 19271291 32] 33[20] 57
@)
C C HOH | | i o | |
il ON o
PTC / Thermistor <8002 >2.7 k0 "
Using an analog input and 10 V as power supply:
Pd
Example: The frequency converter trips when the motor temperature is ; 130841531
too high. 39142|50[53[54[55
e e ) oFF
Parameter set-up: 8 8 8 O[9I
Set par. 1-90 Motor Thermal Protection to Thermistor Trip [2]
Set par. 1-93 Thermistor Source to Analog Input 54[2]
Do not select a reference source. on
PTC / Thermistor <30k Lowa .
Input Supply Voltage Threshold
Digital/analog Volt Cut-out Values
Digital 24V < 6.6 kQ - > 10.8 kQ
Digital 10V < 800Q - > 2.7 kQ
Analog oV <3.0kQ->3.0kQ
NB!
Check that the chosen supply voltage follows the specification of the used thermistor element.

Summary

With the Torque limit feature the motor is protected for being overloaded independent of the speed. With the ETR the motor is protected for being over
heated and there is no need for any further motor protection. That means when the motor is heated up the ETR timer controls for how long time the
motor can be running at the high temperature before it is stopped in order to prevent over heating. If the motor is overloaded without reaching the
temperature where the ETR shuts of the motor, the torque limit is protecting the motor and application for being overloaded.

ETR is activated in par. and is controlled in par. 4-16 Torque Limit Motor Mode. The time before the torque limit warning trips the frequency converter
is set in par. 14-25 Trip Delay at Torque Limit.
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Troubleshooting

Warnings/Alarm Messages

A warning or an alarm is signalled by the relevant LED on
the front of the frequency converter and indicated by a
code on the display.

A warning remains active until its cause is no longer
present. Under certain circumstances operation of the
motor may still be continued. Warning messages may be
critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have
tripped. Alarms must be reset to restart operation once
their cause has been rectified.

This may be done in three ways
. By pressing [Reset].

. Via a digital input with the “Reset” function.

. Via serial communication/optional fieldbus.

NOTE

After a manual reset pressing [Reset], [Auto On] must be
pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its
cause has not been rectified, or the alarm is trip-locked
(see also Table 5.1).

Alarms that are trip-locked offer additional protection,
meaning that the mains supply must be switched off
before the alarm can be reset. After being switched back
on, the frequency converter is no longer blocked and may
be reset as described above once the cause has been
rectified.

Alarms that are not trip-locked can also be reset using the
automatic reset function in 74-20 Reset Mode (Warning:
automatic wake-up is possible!)

If a warning and alarm is marked against a code in

Table 5.1, this means that either a warning occurs before
an alarm, or else that it is possible to specify whether it is
a warning or an alarm that is to be displayed for a given
fault.

This is possible, for instance, in 7-90 Motor Thermal
Protection. After an alarm or trip, the motor carries on
coasting, and the alarm and warning flash. Once the
problem has been rectified, only the alarm continues
flashing until the frequency converter is reset.

NOTE

No missing motor phase detection (no 30-32) and no stall
detection is active when 7-70 Motor Construction is set to
[1] PM non salient SPM.

No. |Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference
1 10 Volts low X
2 Live zero error (X) (X) 6-01 Live Zero Timeout
Function
No motor (X) 1-80 Function at Stop
4 Mains phase loss (X) (X) (X) 14-12 Function at
Mains Imbalance
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 ETR over temperature (X) (X) 1-90 Motor Thermal
Protection
1 Motor thermistor over temperature (X) (X) 1-90 Motor Thermal
Protection
12 Torque limit X X
13 Over Current X X X
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No. |Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference
14 Earth Fault X X X
15 Hardware mismatch X X
16 Short Circuit X X
17 Control word time-out (X) (X) 8-04 Control Timeout
Function
20 Temp. Input Error
21 Param Error
22 Hoist Mech. Brake (X) (X) Parameter group 2-2*
23 Internal Fans X
24 External Fans X
25 Brake resistor short-circuited X
26 Brake resistor power limit (X) (X) 2-13 Brake Power
Monitoring
27 Brake chopper short-circuited X X
28 Brake check (X) (X) 2-15 Brake Check
29 Heatsink temp X X X
30 Motor phase U missing (X) (X) (X) 4-58 Missing Motor
Phase Function
31 Motor phase V missing (X) (X) (X) 4-58 Missing Motor
Phase Function
32 Motor phase W missing (X) (X) (X) 4-58 Missing Motor
Phase Function
33 Inrush Fault X X
34 Fieldbus communication fault X X
35 Option Fault
36 Mains failure X X
37 Phase imbalance X
38 Internal Fault X X
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X) 5-00 Digital 1/0 Mode,
5-01 Terminal 27 Mode
41 Overload of Digital Output Terminal 29 (X) 5-00 Digital 1/0 Mode,
5-02 Terminal 29 Mode
42 Ovrld X30/6-7 (X)
43 Ext. Supply (option)
45 Earth Fault 2 X X X
46 Pwr. card supply X X
47 24 V supply low X X X
48 1.8 V 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 time-out X
58 AMA internal fault X X
59 Current limit X
60 External Interlock X X
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No. |Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference
61 Feedback Error (X) (X) 4-30 Motor Feedback
Loss Function
62 Output Frequency at Maximum Limit X
63 Mechanical Brake Low (X) 2-20 Release Brake
Current
64 Voltage Limit X
65 Control Board Over-temperature X X X
66 Heat sink Temperature Low X
67 Option Configuration has Changed X
68 Safe Stop X) xn 5-19 Terminal 37 Digital
Input
69 Pwr. Card Temp X X
70 lllegal FC configuration X
71 PTC 1 Safe Stop
72 Dangerous failure
73 Safe Stop Auto Restart (X) (X) 5-19 Terminal 37 Digital
Input
74 PTC Thermistor X
75 lllegal Profile Sel. X
76 Power Unit Setup X
77 Reduced power mode X 14-59 Actual Number of
Inverter Units
78 Tracking Error (X) (X) 4-34 Tracking Error
Function
79 lllegal PS config X X
80 Drive Initialized to Default Value X
81 CSIV corrupt X
82 CSIV parameter error X
83 lllegal Option Combination X
84 No Safety Option X
88 Option Detection X
89 Mechanical Brake Sliding X
90 Feedback Monitor (X) (X) 17-61 Feedback Signal
Monitoring
91 Analog input 54 wrong settings X S202
163 |ATEX ETR cur.lim.warning X
164 |ATEX ETR cur.lim.alarm X
165 |ATEX ETR freq.lim.warning X
166 |ATEX ETR freqg.lim.alarm X
250 |New spare parts X
251 [New Type Code X X
Table 5.1 Alarm/Warning Code List
(X) Dependent on parameter damage the frequency converter or connected parts. A Trip
1) Can not be Auto reset via 14-20 Reset Mode Lock situation can only be reset by a power cycling.
A trip is the action when an alarm has appeared. The tri
will foast the motor and can be reset bypSressing [Reset']:) LED indication
or make a reset by a digital input (parameter group 5-1* Warning yellow
[1]). The origin event that caused an alarm cannot damage Alarm flashing red
the frequency converter or cause dangerous conditions. A Trip locked yellow and red

trip lock is an action when an alarm occurs, which may Table 5.2






