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Introduction VLT® HVAC Basic Drive FC 111

1 Introduction

1.1 Purpose of the Quick Guide 1.4 Disposal

The quick guide provides information for safe installation
and commissioning of the frequency converter.

The quick guide is intended for use by qualified personnel.
Read and follow the quick guide to use the frequency
converter safely and professionally, and pay particular

Equipment containing electrical components
must not be disposed of together with domestic
waste.

It must be separately collected with electrical
and electronic waste according to local and
currently valid legislation.

attention to the safety instructions and general warnings.
Keep this quick guide available with the frequency
converter.

VLT® is a registered trademark.

1.2 Additional Resources

. VLT® HVAC Basic Drive FC 101 Programming Guide
provides information on how to programme and
includes complete parameter descriptions.

. VLT® HVAC Basic Drive FC 101 Design Guide
provides all technical information about the
frequency converter, customer design, and
applications. It also lists options and accessories.

The technical documentation is available in electronic form
on the documentation CD that is shipped with the
product, or in print at the local Danfoss sales office.

MCT 10 Set-up Software Support

Download the software from www.danfoss.com/Busines-
sAreas/DrivesSolutions/Software+MCT10/
MCT10+Downloads.htm.

During the installation process of the software, enter
access code 81462700 to activate the FC 111 functionality.
A licence key is not required for using the FC 111
functionality.

The latest software does not always contain the latest
updates for frequency converters. Contact the local sales
office for the latest frequency converter updates (in the
form of *.upd files), or download the frequency converter
updates from www.danfoss.com/BusinessAreas/DrivesSo-
lutions/fc101driveupdates.

1.3 Manual and Software Version

This manual is regularly reviewed and updated. All
suggestions for improvement are welcome.

Edition Remarks Software version
MG18F5xx Replaces MG18F4xx. 62.7x
This edition includes

contents that are
related to the new
software version
62.7X.
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Safety Quick Guide

2 Safety

2.1 Safety Symbols

The following symbols are used in this document:

AWARNING

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

ACAUTION

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

NOTIC

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

2.2 Qualified Personnel

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

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

2.3 Safety Precautions

AWARNING

HIGH VOLTAGE

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

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

AWARNING

UNINTENDED START

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

To prevent unintended motor start:

. Disconnect the frequency converter from the
mains.

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

. Ensure that the frequency converter is fully
wired and assembled when it is connected to
AC mains, DC supply, or load sharing.

AWARNING

DISCHARGE TIME!

Frequency converters contain DC-link capacitors that can
remain charged even when the frequency converter is
not powered. To avoid electrical hazards, disconnect AC
mains, any permanent magnet type motors, and any
remote DC-link supplies, including battery back-ups, UPS,
and DC-link connections to other frequency converters.
Wait for the capacitors to fully discharge before
performing any service or repair work. The waiting time
is listed in Table 2.1. Failure to wait the specified time
after power has been removed before doing service or
repair could result in death or serious injury.

Voltage [V] Power range [kW] Minimum waiting time
(minutes)
3x400 0.37-7.5 4
3x400 11-90 15

Table 2.1 Discharge Time

AWARNING

LEAKAGE CURRENT HAZARD

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

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

MG18F502
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Safety VLT® HVAC Basic Drive FC 111

AWARNING

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

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

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

. Follow the procedures in this manual.

ACAUTION

INTERNAL FAILURE HAZARD

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

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

2.4 Motor Thermal Protection

Set parameter 1-90 Motor Thermal Protection to [4] ETR trip
1 to enable the motor thermal protection function.

4 Danfoss A/S © 06/2015 All rights reserved. MG18F502



Installation Quick Guide

3 Installation

3.1 Mechanical Installation NOTIC

When the IP21/NEMA Type1 option kit is mounted,
ensure a distance of 50 mm (2 in) between the units.

3.1.1 Side-by-side Installation

The frequency converter can be mounted side-by-side but
requires the clearance above and below for cooling.

Power [kW(hp)] | Clearance above/
below [mm(in)]
Size IP class 3x380-480 V
H1 IP20 0.37-1.5 (0.5-2) 100 (4)
H2 P20 2.2-4 (3-5) 100 (4)
H3 IP20 5.5-7.5 (7.5-10) 100 (4)
H4 P20 11-15 (15-20) 100 (4)
H5 P20 18.5-22 (25-30) 100 (4)
H6 IP20 30-45 (40-60) 200 (7.9)
H7 IP20 55-75 (70-100) 200 (7.9)
H8 IP20 90 (125) 225 (8.9)
Table 3.1 Clearance Required for Cooling
3.1.2 Frequency Converter Dimensions
b s u melR T
= 2 o
o < l-d | o
— s
©707g
Enclosure Power Height [mm(in)] Width [mm(in)] Depth Mounting hole [mm(in] Maximum
[kW(hp)] [mm(in)] weight
Size IP class 3x380- A AV a B b C d e f kg(lb)
480 V
H1 P20 0.37-1.5 | 195 (7.7) | 273 (10.7) [ 183 (7.2) | 75 (3.0) | 56 (2.2) | 168 (6.6) |9 (0.35)| 4.5 53 2.1 (4.6)
(0.5-2) (0.18) (0.21)
H2 P20 2.2-4.0 |227 (8.9)| 303 (11.9) [ 212 (8.3)| 90 (3.5) | 65 (2.6) | 190 (7.5) 11 55 74 34 (7.5)
(3-5) (0.43) | (0.22) (0.29)
H3 P20 5.5-7.5 255 329 (13.0) | 240 (9.4) 100 74 (2.9) | 206 (8.1) 11 55 8.1 4.5 (9.9)
(7.5-10) (10.0) (3.9 (0.43) | (0.22) (0.32)
H4 P20 11-15 296 359 (14.1) 275 135 105 (4.1)| 241 (9.5) 12.6 7 8.4 79 (17.4)
(15-20) (11.7) (10.8) (5.3) (0.50) | (0.28) (0.33)
H5 P20 18.5-22 334 402 (15.8) 314 150 120 (4.7)| 255 (10) 12.6 7 8.5 9.5 (20.9)
(25-30) (13.1) (12.4) (5.9 (0.50) | (0.28) (0.33)
H6 P20 30-45 518 595 495 239 200 (7.9)| 242 (9.5) - 8.5 15 (0.6) 24.5 (54)
(40-60) (20.4) (23.4)/635 (19.5) (9.4) (0.33)
(25)
(45 kW)

MG18F502 Danfoss A/S © 06/2015 All rights reserved. 5
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Enclosure Power Height [mm(in)] Width [mm(in)] Depth Mounting hole [mm(in] Maximum
[kW(hp)] [mm(in)] weight
Size IP class 3x380- A AV a B b C d e f kg(lb)
480 V
H7 P20 55-75 550 630 521 313 270 335 (13.2) - 8.5 17 (0.67) 36 (79)
(70-100) (21.7) (24.8)/690 (20.5) (12.3) (10.6) (0.33)
(27.2)
(75 kw)
H8 P20 90 (125) | 660 (26) | 800 (31.5) 631 375 330 (13) | 335 (13.2) - 8.5 17 (0.67) 51 (112)
(24.8) (14.8) (0.33)
1) Including decoupling plate
The dimensions are only for the physical units.
When installing in an application, allow space above and below the units for cooling. The amount of space for free air
passage is listed in Table 3.1.

Table 3.2 Dimensions, Enclosure Sizes H1-H8

3.2 Electrical Installation

3.2.1 Electrical Installation in General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper
conductors are required. 75 °C (167 °F) is recommended.

Power [kW(hp)] Torque [Nm(in-Ib]

Enclosure | IP class 3x380-480 V Mains Motor DC Control Ground Relay
size connection terminals
H1 1P20 0.37-1.5 (0.5-2) 0.8 (7) 0.8 (7) 0.8 (7) 0.5 (4) 0.8 (7) 0.5 (4)
H2 1P20 2.2-4.0 (3-5) 0.8 (7) 0.8 (7) 0.8 (7) 0.5 (4) 0.8 (7) 0.5 (4)
H3 IP20 5.5-7.5 (7.5-10) 0.8 (7) 0.8 (7) 0.8 (7) 0.5 (4) 0.8 (7) 0.5 (4)
H4 1P20 11-15 (15-20) 1.2 (11) 1.2 (11) 1.2 (11) 0.5 (4) 0.8 (7) 0.5 (4)
H5 1P20 18.5-22 (25-30) 1.2 (11) 1.2 (11) 1.2 (11) 0.5 (4) 0.8 (7) 0.5 (4)
H6 1P20 30-45 (40-60) 4.5 (40) 4.5 (40) - 0.5 (4) 3(27) 0.5 (4)
H7 1P20 55 (70) 10 (89) 10 (89) - 0.5 (4) 3(27) 0.5 (4)
H7 1P20 75 (100) 14 (124) 14 (124) - 0.5 (4) 3(27) 0.5 (4)
H8 IP20 90 (125) 24 (212)V 24 (212)Y - 0.5 (4) 3(27) 0.5 (4)

Table 3.3 Tightening Torques for Enclosure Sizes H1-H8, 3x380-480 V

1) Cable dimensions >95 mm?

6 Danfoss A/S © 06/2015 All rights reserved. MG18F502
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3.2.2 IT Mains 1. Mount the ground cables to the ground terminal.

2. Connect the motor to terminals U, V, and W, and

ACAUTION tighten the screws according to the torques

X specified in chapter 3.2.1 Electrical Installation in
IT Mains

General.
Installation on isolated mains source, that is, IT mains.
Ensure that the supply voltage does not exceed 440 V
(3x380-480 V units) when connected to mains.

3. Connect the mains supply to terminals L1, L2,
and L3, and tighten the screws according to the
torques specified in chapter 3.2.1 Electrical Instal-
lation in General.

For 380-480 V, IP20, 0.37-22 kW (0.5-30 hp) units, open
the RFI switch by removing the screw on the side of the Relays and terminals on enclosure sizes H1-H5

frequency converter when at IT grid. E
N
° 3
REIEIA 5 .
— — o—— &
o
=l
| F——
0 ]
B I
W
‘ 1 |EMC screw |

Illustration 3.1 1P20, 0.37-22 kW (0.5-30 hp), 380-480 V

For 380-480 V, 30-90 kW units, set parameter 14-50 RFI
Filter to [0] Off when operating in IT mains.

NOTIC.

If reinserted, use only M3x12 screw.

3.2.3 Connecting to Mains and Motor

. . 1 Mains
The frequency converter is designed to operate all o
standard 3-phase asynchronous motors. For maximum 2 roun
cross-section on cables, see chapter 7.4 General Technical 3 Motor
Data 4 Relays

Illustration 3.2 Enclosure Sizes H1-H5

. Use a shielded/armored motor cable to comply
1P20, 380-480 V, 0.37-22 kW (0.5-30 hp)

with EMC emission specifications, and connect
this cable to both the decoupling plate and the
motor.

. Keep the motor cable as short as possible to
reduce the noise level and leakage currents.

. For further details on mounting the decoupling
plate, see VLT® HVAC Basic Drive FC 101 De-
coupling Plate Mounting Instruction.

. Also see chapter 3.2.5 EMC-correct Electrical Instal-
lation.

MG18F502 Danfoss A/S © 06/2015 All rights reserved. 7
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VLT® HVAC Basic Drive FC 111

Relays and terminals on enclosure size H6

— M ey .

o
Y

130BB762.10

Relays and terminals on enclosure size H7

130BB763.10

lllustration 3.3 Enclosure Size H6
1P20, 380-480 V, 30-45 kW (40-60 hp)

‘@
®
1 Mains
2 Motor 1 Mains
3 Ground 2 Relays
4 Relays 3 Ground
4 Motor

Illustration 3.4 Enclosure Size H7
IP20, 380-480 V, 55-75 kW (70-100 hp)

Danfoss A/S © 06/2015 All rights reserved.
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Installation Quick Guide

Relays and terminals on enclosure size H8

130BB764.10

=

e

S

1 Mains
2 Relays
3 Ground
4 Motor

Illustration 3.5 Enclosure Size H8
1P20, 380-480 V, 90 kW (125 hp)

MG18F502 Danfoss A/S © 06/2015 All rights reserved. 9



Installation VLT® HVAC Basic Drive FC 111

3.2.4 Fuses and Circuit Breakers

Branch circuit protection
To protect the installation against electrical and fire hazards, protect all branch circuits in an installation, switch gear,
machines, and so on, against short circuit and overcurrent according to national and local regulations.

Short-circuit protection

To protect service personnel or other equipment if an internal failure in the unit or short circuit on DC-link occurs, Danfoss
recommends using the fuses and circuit breakers listed in Table 3.4. The frequency converter provides full protection against
short-circuit on the motor.

Overcurrent protection

Provide overload protection to avoid overheating of the cables in the installation. Carry out overcurrent protection according
to local and national regulations. Design circuit breakers and fuses for protection in a circuit capable of supplying a
maximum of 100000 Arms (symmetrical), 480 V maximum.

UL/non-UL compliance

Use the circuit breakers or fuses listed in Table 3.4, to ensure compliance with UL or I[EC 61800-5-1.

Design circuit breakers for protection in a circuit capable of supplying a maximum of 10000 Arms (symmetrical), 480 V
maximum.

AWARNING

If malfunction occurs, failure to follow the protection recommendation may result in damage to the frequency
converter.

Circuit breaker Fuse
UL Non-UL UL Non-UL
Maximum
Bussmann Bussmann Bussmann Bussmann
fuse
Power [kW(hp)] - Type RK5 Type RK1 Type J Type T Type G
3x380-480 V IP20
0.37 (0.5) - FRS-R-10 KTS-R10 JKS-10 JJS-10 10
0.75 (1) - FRS-R-10 KTS-R10 JKS-10 JJS-10 10
1.5 (2) - FRS-R-10 KTS-R10 JKS-10 JJS-10 10
2.2 (3) - FRS-R-15 KTS-R15 JKS-15 JJS-15 16
3(4) - FRS-R-15 KTS-R15 JKS-15 JJS-15 16
4 (5) - FRS-R-15 KTS-R15 JKS-15 JJS-15 16
5.5 (7.5) - FRS-R-25 KTS-R25 JKS-25 JJS-25 25
7.5 (10) - FRS-R-25 KTS-R25 JKS-25 JJS-25 25
11 (15) - FRS-R-50 KTS-R50 JKS-50 JJS-50 50
15 (20) - FRS-R-50 KTS-R50 JKS-50 JJS-50 50
18.5 (25) - FRS-R-80 KTS-R80 JKS-80 JJS-80 65
22 (30) - FRS-R-80 KTS-R80 JKS-80 JJS-80 65
30 (40) FRS-R-125 KTS-R125 JKS-R125 JJS-R125 80
Cutler-Hammer Moeller NZMB1-
37 (50) FRS-R-125 KTS-R125 JKS-R125 JJS-R125 100
EGE3125FFG A125
45 (60) FRS-R-125 KTS-R125 JKS-R125 JJS-R125 125
55 (70) Cutler-Hammer Moeller NZMB1- FRS-R-200 KTS-R200 JKS-R200 JJS-R200 150
75 (100) JGE3200FFG A200 FRS-R-200 KTS-R200 JKS-R200 JJS-R200 200
Cutler-Hammer Moeller NZMB2-
90 (125) FRS-R-250 KTS-R250 JKS-R250 JJS-R250 250
JGE3250FFG A250
Table 3.4 Circuit Breakers and Fuses
10 Danfoss A/S © 06/2015 All rights reserved. MG18F502




Installation Quick Guide

3.2.5 EMC-correct Electrical Installation
General points to be observed to ensure EMC-correct electrical installation:

° Use only screened/armoured motor cables and screened/armoured control cables.

. Ground the screen at both ends.

. Avoid installation with twisted screen ends (pigtails), because it reduces the screening effect at high frequencies.
Use the cable clamps provided.

. Ensure the same potential between the frequency converter and the ground potential of PLC.

. Use star washers and galvanically conductive installation plates.

130BB761.11

PLC etc. Panel

[ | Output con-
[
feleXerrexexrrerexs tactor etc.
PLC
LI T T TeTeXeXeTer) ) )
'S Earthing rail
PR
Cable insula-
7@ tion stripped
9
Min. 16 mm?
Equalizing cable
{ ¢
All cable entries in
Control cables ¢ one side of panel
{ (
le
™
Motor cable
-
——  Min.200mm
between control \L-
Mains-supply cable, mains cable T
and between mains
L1 motor cable
12 [
L3 O/

PE
Reinforced protective earth

Motor, 3 phases and
Protective earth

Illustration 3.6 EMC-correct Electrical Installation

MG18F502 Danfoss A/S © 06/2015 All rights reserved. 1
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3.2.6 Control Terminals lllustration 3.8 shows all the frequency converter control
terminals. Applying start (terminal 18), connection between

Remove the terminal cover to access the control terminals. terminals 12-27, and an analog reference (terminal 53 or

54 and 55) make the frequency converter run.

Use a flat-edged screwdriver to push down the lock lever

of the terminal cover under the LCP, then remove the The digital input mode of terminal 18, 19, and 27 is set in
terminal cover, as shown in [llustration 3.7. parameter 5-00 Digital Input Mode (PNP is default value).
The digital input mode for terminal 29 is set in

parameter 5-03 Digital Input 29 Mode(PNP is default value).

BUSTER.

off [ ][] oN
68 9]

130BD331.10

130BB625.11

AT+ [ ]
NIoia | |
NIoIa | &

=]

D
d
N

]
B
I
~N
8
0
=
o
&)
&
B
)
3
@
x
2
El
&
AaND 'WWO

[e\D)
1N0 51d/1NO V V WoZ-+/0

1NO/NIDIA
1NO/NIDIa
1noAol

NI YW 0Z/A0L
NI YW 0Z/A0L
ano

1N0 51d/1N0 VY YW 0Z-+/0

Illustration 3.8 Control Terminals

lllustration 3.7 Removing the Terminal Cover
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il
\
\
i
130BD467.10

U
3 Phase L2 v %/

L
power E S -
input =
ubC- ’
Not present on all power sizes

UDC+
10V OUT
+10V DC S0(+10VOUT) relay2
0-10V DC- [ — 53 (AIN) 240VAC3A
0/4-20 mA e
0-10V DC- — 54 (AIN) -
asomn | —TH
p 55 (COM A IN/OUT) _
420/4-20 mA A OUT / DIG OUT
240V AC3A
45 0/4-20 mA A OUT / DIG OUT
Bus ter. 01 -
12 (+24V0OUT) ON=Terminated
N —| i
18 (DIGIIN) OFF=Unterminated
L~ 24V(NPN)
OV (PNP
19 (DIGI IN) (PNP)
L F—~J — 24V (NPN)
20 (COM D IN) OV (PNP)
J/:I ~ Bus ter.
27 (DIGI IN) %
LI~ — 24V(NPN) RS-485 (N PS-485) 69 Rs.485
29 (DIGI IN) OV (PNP) Interface /7%,

~ 24V (NPN) (P RS-485) 68
OV (PNP)

(Com RS-485) 61

Do not connect shield to 61

(PNP)-Source
(NPN)-Sink

Illustration 3.9 Basic Wiring Schematic Drawing

NOTIC

There is no access to UDC- and UDC+ on the following units:

. P20, 380-480 V, 30-90 kW (40-125 hp)

MG18F502 Danfoss A/S © 06/2015 All rights reserved. 13



Installation VLT® HVAC Basic Drive FC 111

3.2.7 Acoustic Noise or Vibration

If the motor or the equipment driven by the motor - for
example, a fan - is making noise or vibrations at certain
frequencies, configure the following parameters or
parameter groups to reduce or eliminate the noise or
vibrations:

. Parameter group 4-6* Speed Bypass.
. Set parameter 14-03 Overmodulation to [0] Off.

. Switching pattern and switching frequency
parameter group 14-0* Inverter Switching.

. Parameter 1-64 Resonance Dampening.

14 Danfoss A/S © 06/2015 All rights reserved. MG18F502



Programming Quick Guide

4 Programming

4.1 Local Control Panel (LCP)

The frequency converter can be programmed from the LCP,
or from a PC via the RS485 COM port by installing the MCT
10 Set-up Software. Refer to chapter 1.2 Additional
Resources for more details about the software.

The LCP is divided into 4 functional sections.

A. Display
B. Menu key
C. Navigation keys and indicator lights

D. Operation keys and indicator lights

130BB765.12

3 ' 1 1-20 Motor Power
1A T [5]0.37 kW - 0.5 HP
|| TSetup? [

IB_O ] ] ] |
! Quick | | Main | | Alarm | !
Stat

- |

IC

| Back Cancel ‘

| (AN —
|

|

|

7/}) ?’jﬁ .
N

lllustration 4.1 Local Control Panel (LCP)

A. Display
The LCD-display is illuminated with 2 alphanumeric lines.
All data is displayed on the LCP.

lllustration 4.1 describes the information that can be read
from the display.

1 Parameter number and name.

Parameter value.

Set-up number shows the active set-up and the edit set-
up. If the same set-up acts as both active and edit set-up,
only that set-up number is shown (factory setting). When
active and edit set-up differ, both numbers are shown in
the display (set-up 12). The number flashing, indicates the
edit set-up.

4 Motor direction is shown to the bottom left of the display
- indicated by a small arrow pointing either clockwise or
counterclockwise.

5 The triangle indicates if the LCP is in Status, Quick Menu, or

Main Menu.

Table 4.1 Legend to lllustration 4.1, Part |

B. Menu key
Press [Menu] to select among Status, Quick Menu, or Main
Menu.

C. Navigation keys and indicator lights

6 Com. LED: Flashes when bus communication is
communicating.

7 Green LED/On: Control section is working
correctly.

Yellow LED/Warn.: Indicates a warning.

Flashing Red LED/Alarm: Indicates an alarm.

10 [Back]: For moving to the previous step or
layer in the navigation structure.

1 [A] [¥] [*]: For navigating among parameter
groups and parameters, as well as within
parameters. They can also be used for setting
local reference.

12 [OK]: For selecting a parameter and for

accepting changes to parameter settings.

Table 4.2 Legend to lllustration 4.1, Part Il

D. Operation keys and indicator lights

13 [[Hand On]: Starts the motor and enables control of the
frequency converter via the LCP.

NOTIC,

[2] coast inverse is the default option for

parameter 5-12 Terminal 27 Digital Input. If there is
no 24 V supply to terminal 27, [Hand On] does not
start the motor. Connect terminal 12 to terminal 27.

14 | [Off/Reset]: Stops the motor (Off). If in alarm mode, the
alarm is reset.

15 [[Auto Onl: The frequency converter is controlled either via

control terminals or serial communication.

Table 4.3 Legend to /llustration 4.1, Part lll

MG18F502
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Programming VLT® HVAC Basic Drive FC 111

4.2 Set-up Wizard

The built-in wizard menu guides the installer through the
set-up of the frequency converter in a clear and structured
manner for open-loop and closed-loop applications, and
quick motor settings.

130BB674.10

Reference

AOUT/DOUT 42 _o,1ov

AOUT/DOUT 45
— 01
=

03
2=

[ -

Illustration 4.2 Frequency Converter Wiring

The wizard is displayed after power-up until any parameter
has been changed. The wizard can always be accessed
again through the quick menu. Press [OK] to start the
wizard. Press [Back] to return to the status view.

Press OK to start Wizard
Push Back to skip it
Setup1 v

130BB629.10

Illustration 4.3 Start-up/Quit Wizard
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... the Wizard starts
-

. Select Regional Settings
At power up the user is Powe?kW/SO Hz 9
asked to choose the

prefered language.

Select language

[[TEnglish
Setup 1

LSetwpl VvV |
Status Quick  Main
Menu Menu  Menu

130BC244.13

id Type
200-240V/50Hz/Delta

Motor Type

PM mot
motor Asynchronous

Asynchronous Motor

Motor Power

Motor current
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kw

Com.O Motor Voltage
Motor nominal speed v
RPM
Warn. O
)

Alarm Motor Current

N\ N\ Y A
( \ ff \
(Hand) Reset)  (75)

pag \_/ \Z/

— ~— Mot ; Motor nominal speed
Power Up Screen Motor Type = IPM IPM Type = Sat.

// ;\ Back EMF at 1000 rpm -axis Inductance (Lq) d-axis Inductance Sat. (LdSat)
[{ oK | v H
N/
— Motor Type = SPM g-axis Inductance Sat. (LgSat)
mH
The next screen will be IPMType = non-Sat. Current at Min Inductance for d-axis
the Wizard screen. | 100 [N v
‘ Current at Min Inductance for g-axis
9
| et Lo PO
Press OK to start Wizard

Press Back to skip it 1 PM Start Mode
Setup 1 v =\ Rotor Detection
Status Quick  Main i OK
Menu i
Menu _ Menu Position Detection Gain
Com.O @ I %
N Locked Rotor Detection
on O ( ) off
_/
Warn. O —
Alarm O Locked Rotor Detection Timels]
s
= =i =
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— - — 65
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Motor Cable Length
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Set Motor Speed low Limit
0000 J3V4
gg :vzv Set Motor Speed high Limit
Setup 1 v [E Hz
Status Quick  Main
Menu Menu  Meny Set Ramp 1 ramp-up time
0010 B
Set Ramp 1 ramp-down Time Motor Type = Asynchronous
s
Active Flying start?
= o Motor Type = PM Motor Disable
—\ S /TN J
(tand) (Rgsfg(\‘ Aou(o\
\on /) & OV Current | Select T53 Mode Voltage

J] Current
Status Screen

Set T53 Low Current
04.66 I

Set T53 low Voltage
0050 A%
The Wizard can always be

reentered via the Quick Menu! Set T53 High Current

3
3.30 [N

high Voltage
[

Set Min Reference

0000 favd

Set Max Reference

RE Hz

Select Function of Relay 1

MNO function

Select Function of Relay 2
@No function

Automatic Motor Adaption

@ off

(Do not AMA)

¢ ¢ Do AMA

Wizard completed Auto Motor Adapt OK AMA running AMA Failed
Press OK to accept PressOK | |

: v v v

o r l !

0.0 kw v AMA OK AMA Failed

Illustration 4.4 Set-up Wizard for Open-loop Applications
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Parameter 1-46 Position Detection Gain and parameter 1-70 PM Start Mode are available in software version 2.80 and

subsequent versions.

Set-up Wizard for Open-loop Applications

Parameter

Option

Default

Usage

Parameter 0-03 Regional
Settings

[0] International
[1]Us

[0] International

Parameter 0-06 GridType

[0] 200-240 V/50 Hz/IT-
grid

[1] 200-240 V/50 Hz/Delta
[2] 200-240 V/50 Hz

[10] 380-440 V/50 Hz/IT-
grid

[11] 380-440 V/50 Hz/
Delta

[12] 380-440 V/50 Hz
[20] 440-480 V/50 Hz/IT-
grid

[21] 440-480 V/50 Hz/
Delta

[22] 440-480 V/50 Hz
[30] 525-600 V/50 Hz/IT-
grid

[31] 525-600 V/50 Hz/
Delta

[32] 525-600 V/50 Hz
[100] 200-240 V/60 Hz/IT-
grid

[101] 200-240 V/60 Hz/
Delta

[102] 200-240 V/60 Hz
[110] 380-440 V/60 Hz/IT-
grid

[111] 380-440 V/60 Hz/
Delta

[112] 380-440 V/60 Hz
[120] 440-480 V/60 Hz/IT-
grid

[121] 440-480 V/60 Hz/
Delta

[122] 440-480 V/60 Hz
[130] 525-600 V/60 Hz/IT-
grid

[131] 525-600 V/60 Hz/
Delta

[132] 525-600 V/60 Hz

Size related

Select the operating mode for restart after reconnection of
the frequency converter to mains voltage after power
down.

Danfoss A/S © 06/2015 All rights reserved.
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Parameter Option Default Usage
Parameter 1-10 Motor *[0] Asynchron [0] Asynchron Setting the parameter value might change these
Construction [1] PM, non-salient SPM parameters:
[2] PM, salient IPM, non e Parameter 1-01 Motor Control Principle.
Sat.

e Parameter 1-03 Torque Characteristics.
[3] PM, salient IPM, Sat.
e Parameter 1-08 Motor Control Bandwidth.

e Parameter 1-14 Damping Gain.

e Parameter 1-15 Low Speed Filter Time Const..

e Parameter 1-16 High Speed Filter Time Const..

e Parameter 1-17 Voltage filter time const..

e Parameter 1-20 Motor Power.

e Parameter 1-22 Motor Voltage.

e Parameter 1-23 Motor Frequency.

e Parameter 1-24 Motor Current.

e Parameter 1-25 Motor Nominal Speed.

e Parameter 1-26 Motor Cont. Rated Torque.

e Parameter 1-30 Stator Resistance (Rs).

e Parameter 1-33 Stator Leakage Reactance (X1).
e Parameter 1-35 Main Reactance (Xh).

e Parameter 1-37 d-axis Inductance (Ld).

e Parameter 1-38 g-axis Inductance (Lq).

e Parameter 1-39 Motor Poles.

e Parameter 1-40 Back EMF at 1000 RPM.

e Parameter 1-44 d-axis Inductance Sat. (LdSat).
e Parameter 1-45 g-axis Inductance Sat. (LgSat).
e Parameter 1-46 Position Detection Gain.

e Parameter 1-48 Current at Min Inductance for d-axis.
e Parameter 1-49 Current at Min Inductance for g-axis.
e Parameter 1-66 Min. Current at Low Speed.

e Parameter 1-70 PM Start Mode.

e Parameter 1-72 Start Function.

e Parameter 1-73 Flying Start.

e Parameter 1-80 Function at Stop.

e Parameter 1-82 Min Speed for Function at Stop [Hz].
e Parameter 1-90 Motor Thermal Protection.

e Parameter 2-00 DC Hold/Motor Preheat Current.
e Parameter 2-01 DC Brake Current.

e Parameter 2-02 DC Braking Time.

e Parameter 2-04 DC Brake Cut In Speed.

e Parameter 2-10 Brake Function.

e Parameter 4-14 Motor Speed High Limit [Hz].

o Parameter 4-19 Max Output Frequency.

e Parameter 4-58 Missing Motor Phase Function.

e Parameter 14-65 Speed Derate Dead Time Compensation.

MG18F502 Danfoss A/S © 06/2015 All rights reserved. 19
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Parameter Option Default Usage

Parameter 1-20 Motor Power 0.12-110 kW/0.16-150 Size related Enter the motor power from the nameplate data.

hp

Parameter 1-22 Motor Voltage |50-1000 V Size related Enter the motor voltage from the nameplate data.

Parameter 1-23 Motor 20-400 Hz Size related Enter the motor frequency from the nameplate data.

Frequency

Parameter 1-24 Motor Current |{0.01-10000.00 A Size related Enter the motor current from the nameplate data.

Parameter 1-25 Motor Nominal |50-9999 RPM Size related Enter the motor nominal speed from the nameplate data.

Speed

Parameter 1-26 Motor Cont. 0.1-1000.0 Nm Size related This parameter is available when parameter 1-10 Motor

Rated Torque Construction is set to options that enable permanent
motor mode.

NOTIC
Changing this parameter affects the settings of
other parameters.

Parameter 1-29 Automatic See off Performing an AMA optimises motor performance.

Motor Adaption (AMA) parameter 1-29 Automatic

Motor Adaption (AMA).

Parameter 1-30 Stator 0.000-99.990 Ohm Size related Set the stator resistance value.

Resistance (Rs)

Parameter 1-37 d-axis 0.000-1000.000 mH Size related Enter the value of the d-axis inductance.

Inductance (Ld) Obtain the value from the permanent magnet motor
datasheet. The d-axis inductance cannot be found by
performing an AMA.

Parameter 1-38 g-axis 0.000-1000.000 mH Size related Enter the value of the g-axis inductance.

Inductance (Lq)

Parameter 1-39 Motor Poles 2-100 4 Enter the number of motor poles.

Parameter 1-40 Back EMF at 10-9000 V Size related Line-line RMS back EMF voltage at 1000 RPM.

1000 RPM

Parameter 1-42 Motor Cable 0-100 m 50 m Enter the motor cable length.

Length

Parameter 1-44 d-axis 0.000-1000.000 mH Size related This parameter corresponds to the inductance saturation

Inductance Sat. (LdSat) of Ld. Ideally, this parameter has the same value as
parameter 1-37 d-axis Inductance (Ld). However, if the
motor supplier provides an induction curve, enter the
induction value, which is 200% of the nominal current.

Parameter 1-45 g-axis 0.000-1000.000 mH Size related This parameter corresponds to the inductance saturation

Inductance Sat. (LgSat) of Lg. Ideally, this parameter has the same value as
parameter 1-38 g-axis Inductance (Lq). However, if the
motor supplier provides an induction curve, enter the
induction value, which is 200% of the nominal current.

Parameter 1-46 Position 20-200% 100% Adjusts the height of the test pulse during position

Detection Gain detection at start (valid from software version 2.80).

Parameter 1-48 Current at Min | 20-200% 100% Enter the inductance saturation point.

Inductance for d-axis

Parameter 1-49 Current at Min | 20-200% 100% This parameter specifies the saturation curve of the d- and

Inductance for g-axis

g-inductance values. From 20% to 100% of this parameter,
the inductances are linearly approximated due to
parameters parameter 1-37 d-axis Inductance (Ld),
parameter 1-38 g-axis Inductance (Lq), parameter 1-44 d-axis
Inductance Sat. (LdSat), and parameter 1-45 g-axis
Inductance Sat. (LgSat).
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Parameter

Option

Default

Usage

Parameter 1-70 PM Start Mode

[0] Rotor Detection
[1] Parking

[0] Rotor Detection

Valid from software version 2.80.

Parameter 1-73 Flying Start [0] Disabled [0] Disabled Select [1] Enabled to enable the frequency converter to
[0] Disabled catch a motor spinning due to mains drop-out. Select [0]

Disabled if this function is not required. When this
parameter is set to [1] Enabled, parameter 1-71 Start Delay
and parameter 1-72 Start Function are not functional.
Parameter 1-73 Flying Start is active in VVC* mode only.

Parameter 3-02 Minimum -4999.000-4999.000 0 The minimum reference is the lowest value obtainable by

Reference summing all references.

Parameter 3-03 Maximum -4999.000-4999.000 50 The maximum reference is the lowest obtainable by

Reference summing all references.

Parameter 3-41 Ramp 1 Ramp | 0.05-3600.00 s Size related If asynchronous motor is selected, the ramp-up time is

Up Time from 0O to rated parameter 1-23 Motor Frequency; if PM
motor is selected, the ramp-up time is from 0 to
parameter 1-25 Motor Nominal Speed.

Parameter 3-42 Ramp 1 Ramp | 0.05-3600.00 s Size related For asynchronous motors, the ramp-down time is from

Down Time rated parameter 1-23 Motor Frequency to 0; For PM motors,
the ramp-down time is from parameter 1-25 Motor Nominal
Speed to 0.

Parameter 4-12 Motor Speed 0.0-400.0 Hz 0 Hz Enter the minimum limit for low speed.

Low Limit [Hz]

Parameter 4-14 Motor Speed 0.0-400.0 Hz 100 Hz Enter the maximum limit for high speed.

High Limit [Hz]

Parameter 4-19 Max Output 0.0-400.0 Hz 100 Hz Enter the maximum output frequency value.

Frequency

Parameter 5-40 Function Relay |See [9] Alarm Select the function to control output relay 1.

parameter 5-40 Function
Relay.

Parameter 5-40 Function Relay

See
parameter 5-40 Function

[5] Drive running

Select the function to control output relay 2.

Relay.

Parameter 6-10 Terminal 53 Low | 0.00-10.00 V 0.07 V Enter the voltage that corresponds to the low reference

Voltage value.

Parameter 6-11 Terminal 53 0.00-10.00 V 10V Enter the voltage that corresponds to the high reference
High Voltage value.

Parameter 6-12 Terminal 53 Low [0.00-20.00 mA 4 mA Enter the current that corresponds to the low reference

Current value.

Parameter 6-13 Terminal 53 0.00-20.00 mA 20 mA Enter the current that corresponds to the high reference

High Current

value.

Parameter 6-19 Terminal 53

[0] Current

[1] Voltage

Select if terminal 53 is used for current or voltage input.

mode [1] Voltage

Parameter 30-22 Locked Rotor | [0] Off [0] Off -
Detection [1] On

Parameter 30-23 Locked Rotor ]0.05-1 s 0.10 s -

Detection Time [s]

Table 4.4 Set-up Wizard for Open-loop Applications
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Set-up Wizard for Closed-loop Applications

0-03 Regional Settings
Power kW/50 Hz

130BC402.11

200-240V/50Hz/Delta

1-00 Configuration Mode
Closed Loop

1-10 Motor Type

PM Motor Asynchronous

Asynchronous Motor

‘ 0-06 Grid Type ‘
1 I

1-20 Motor Power

1-24 Motor Current

1-39 Motor Poles

A ‘ ‘ W

1-25 Motor Nominal Speed 1-22 Motor Voltage
EIN RPM 400 )%

1-26 Motor Cont. Rated Torque 1-23 Motor Frequency
Nm Hz

1-30 Stator Resistance 1-24 Motor Current
Ohms 04.66[3

1-44 d-axis Inductance Sat. (LdSat)
HmH

1-40 Back EMF at 1000 RPM Motor Type = IPM | 1-38 g-axis inductance(Lq) IPM Type = Sat.
v mH

Motor Type = SPM

1-25 Motor nominal speed
RPM
1-45) g-axis Inductance Sat. (LgSat) ‘

HnH

(
(1-48) Current at Min Inductance for d-axis
1

%

IPM Type = non-Sat. ‘
\
\

Current at Min Inductance for g-axis ‘

[100]
-49
100

(1-70) PM Start Mode
Rotor Detection

‘ 1-46 Position Detection Gain ‘

%

30-22 Locked Rotor Detection

off

30-23 Locked Rotor Detection Timel[s]
0.1

4-19 Max Ouput Frequency
0065 J5F4

I
1-42 Motor Cable Length
m

4-12 Motor speed low limit
[NIE Hz

4-13 Motor speed high limit
0050[gF4

3-41 Ramp 1 ramp-up time ‘

00103

3-42 Ramp1 ramp-down time
001084

MotorType = Asynchronous

MotorType = PM Motor ‘ 3’\TLy|ng Start ‘

This dialog is forced to be set to
[1] Analog input 54

83l
B3
(=3
8
¥
O
€ g
=
g2
L3
g
a
3

| 3-16 Reference Source 2 |
| No Operation

3-02 Min Reference ‘

3-10 Preset reference [0] ‘

‘ 3-03 Max Reference ‘
|

0.00 3
Current 6-29 Terminal 54 Mode Voltage
Voltage
6-22 T54 Low Current ‘ 6-26T54 Filter time const. ‘ 6-20 T54 low Voltage
A : v
[ 20-81 PI Normal/Inverse Control I
6-24 T54 low Feedback Normal 6-24 754 low Feedback
Hz 0016l
T 20-83 PI Normal/Inverse Control T
6-23 T54 high Current ‘  0050[74 6-21 754 high Voltage ‘
.. )
[13.300) I ‘ 20-93 PI Proportional Gain ‘ ‘
6-25 T54 high Feedback 6-25 T54 high Feedback
PE H 20-94 Pl integral time Hz
‘ 0020.00 ‘
1-29 Automatic Motor Adaption
Off

Illustration 4.5 Set-up Wizard for Closed-loop Applications

Parameter 1-46 Position Detection Gain and parameter 1-70 PM Start Mode are available in software version 2.80 and
subsequent versions.
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Parameter

Range

Default

Usage

Parameter 0-03 Regional
Settings

[0] International
[1]US

[0] International

Parameter 0-06 GridType

[0]-[132] see Table 4.4. Size selected

Select the operating mode for restart after reconnection of
the frequency converter to mains voltage after power
down.

Parameter 1-00 Configuration
Mode

[0] Open loop
[3] Closed loop

[0] Open loop

Select [3] Closed loop.

MG18F502
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Parameter Range Default Usage
Parameter 1-10 Motor *[0] Asynchron [0] Asynchron Setting the parameter value might change these
Construction [1] PM, non-salient SPM parameters:
[2] PM, salient IPM, non e Parameter 1-01 Motor Control Principle.
Sat.

e Parameter 1-03 Torque Characteristics.
[3] PM, salient IPM, Sat.
e Parameter 1-08 Motor Control Bandwidth.

e Parameter 1-14 Damping Gain.

e Parameter 1-15 Low Speed Filter Time Const..

e Parameter 1-16 High Speed Filter Time Const..

e Parameter 1-17 Voltage filter time const..

e Parameter 1-20 Motor Power.

e Parameter 1-22 Motor Voltage.

e Parameter 1-23 Motor Frequency.

e Parameter 1-24 Motor Current.

e Parameter 1-25 Motor Nominal Speed.

e Parameter 1-26 Motor Cont. Rated Torque.

e Parameter 1-30 Stator Resistance (Rs).

e Parameter 1-33 Stator Leakage Reactance (X1).
e Parameter 1-35 Main Reactance (Xh).

e Parameter 1-37 d-axis Inductance (Ld).

e Parameter 1-38 g-axis Inductance (Lq).

e Parameter 1-39 Motor Poles.

e Parameter 1-40 Back EMF at 1000 RPM.

e Parameter 1-44 d-axis Inductance Sat. (LdSat).
e Parameter 1-45 g-axis Inductance Sat. (LqSat).
e Parameter 1-46 Position Detection Gain.

e Parameter 1-48 Current at Min Inductance for d-axis.
e Parameter 1-49 Current at Min Inductance for g-axis.
e Parameter 1-66 Min. Current at Low Speed.

e Parameter 1-70 PM Start Mode.

e Parameter 1-72 Start Function.

e Parameter 1-73 Flying Start.

e Parameter 1-80 Function at Stop.

e Parameter 1-82 Min Speed for Function at Stop [Hz].
e Parameter 1-90 Motor Thermal Protection.

e Parameter 2-00 DC Hold/Motor Preheat Current.
e Parameter 2-01 DC Brake Current.

e Parameter 2-02 DC Braking Time.

e Parameter 2-04 DC Brake Cut In Speed.

e Parameter 2-10 Brake Function.

o Parameter 4-14 Motor Speed High Limit [Hz].

o Parameter 4-19 Max Output Frequency.

e Parameter 4-58 Missing Motor Phase Function.

e Parameter 14-65 Speed Derate Dead Time Compensation.
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Parameter Range Default Usage
Parameter 1-20 Motor Power 0.09-110 kW Size related Enter the motor power from the nameplate data.
Parameter 1-22 Motor Voltage |50-1000 V Size related Enter the motor voltage from the nameplate data.
Parameter 1-23 Motor 20-400 Hz Size related Enter the motor frequency from the nameplate data.
Frequency
Parameter 1-24 Motor Current  [0-10000 A Size related Enter the motor current from the nameplate data.
Parameter 1-25 Motor Nominal |50-9999 RPM Size related Enter the motor nominal speed from the nameplate data.
Speed
Parameter 1-26 Motor Cont. 0.1-1000.0 Nm Size related This parameter is available when parameter 1-10 Motor
Rated Torque Construction is set to options that enable permanent
motor mode.
Changing this parameter affects the settings of
other parameters.
Parameter 1-29 Automatic Off Performing an AMA optimises motor performance.
Motor Adaption (AMA)
Parameter 1-30 Stator 0-99.990 Ohm Size related Set the stator resistance value.

Resistance (Rs)

Parameter 1-37 d-axis 0.000-1000.000 mH Size related Enter the value of the d-axis inductance.

Inductance (Ld) Obtain the value from the permanent magnet motor
datasheet. The d-axis inductance cannot be found by
performing an AMA.

Parameter 1-38 g-axis 0.000-1000.000 mH Size related Enter the value of the g-axis inductance.

Inductance (Lq)

Parameter 1-39 Motor Poles 2-100 4 Enter the number of motor poles.

Parameter 1-40 Back EMF at 10-9000 V Size related Line-line RMS back EMF voltage at 1000 RPM.

1000 RPM

Parameter 1-42 Motor Cable 0-100 m 50 m Enter the motor cable length.

Length

Parameter 1-44 d-axis 0.000-1000.000 mH Size related This parameter corresponds to the inductance saturation

Inductance Sat. (LdSat) of Ld. Ideally, this parameter has the same value as
parameter 1-37 d-axis Inductance (Ld). However, if the
motor supplier provides an induction curve, enter the
induction value, which is 200% of the nominal current.

Parameter 1-45 g-axis 0.000-1000.000 mH Size related This parameter corresponds to the inductance saturation

Inductance Sat. (LgSat) of Lg. Ideally, this parameter has the same value as
parameter 1-38 g-axis Inductance (Lqg). However, if the
motor supplier provides an induction curve, enter the
induction value, which is 200% of the nominal current.

Parameter 1-46 Position 20-200% 100% Adjusts the height of the test pulse during position

Detection Gain detection at start (valid from software version 2.80).

Parameter 1-48 Current at Min [ 20-200% 100% Enter the inductance saturation point.

Inductance for d-axis

Parameter 1-49 Current at Min | 20-200% 100% This parameter specifies the saturation curve of the d- and

Inductance for g-axis

g-inductance values. From 20% to 100% of this parameter,
the inductances are linearly approximated due to
parameters parameter 1-37 d-axis Inductance (Ld),
parameter 1-38 g-axis Inductance (Lq), parameter 1-44 d-axis
Inductance Sat. (LdSat), and parameter 1-45 g-axis
Inductance Sat. (LgSat).

Parameter 1-70 PM Start Mode

[0] Rotor Detection
[1] Parking

[0] Rotor Detection

Valid from software version 2.80.

MG18F502
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Parameter Range Default Usage

Parameter 1-73 Flying Start [0] Disabled [0] Disabled Select [1] Enabled to enable the frequency converter to

[1] Enabled catch a spinning motor in, for example, fan applications.

When PM is selected, this parameter is enabled.

Parameter 3-02 Minimum -4999.000-4999.000 0 The minimum reference is the lowest value obtainable by

Reference summing all references.

Parameter 3-03 Maximum -4999.000-4999.000 50 The maximum reference is the highest value obtainable by

Reference summing all references.

Parameter 3-10 Preset Reference |-100-100% 0 Enter the setpoint.

Parameter 3-41 Ramp 1 Ramp [0.05-3600.0 s Size related Ramp-up time from 0 to rated parameter 1-23 Motor

Up Time Frequency for asynchronous motors; ramp-up time from 0
to parameter 1-25 Motor Nominal Speed for PM motors.

Parameter 3-42 Ramp 1 Ramp [0.05-3600.0 s Size related Ramp-down time from rated parameter 1-23 Motor

Down Time Frequency to 0 for asynchronous motors; ramp-down time
from parameter 1-25 Motor Nominal Speed to 0 for PM
motors.

Parameter 4-12 Motor Speed 0.0-400.0 Hz 0.0 Hz Enter the minimum limit for low speed.

Low Limit [Hz]

Parameter 4-14 Motor Speed 0.0-400.0 Hz 100 Hz Enter the minimum limit for high speed.

High Limit [Hz]

Parameter 4-19 Max Output 0.0-400.0 Hz 100 Hz Enter the maximum output frequency value.

Frequency

Parameter 6-20 Terminal 54 Low |0.00-10.00 V 0.07 V Enter the voltage that corresponds to the low reference

Voltage value.

Parameter 6-21 Terminal 54 0.00-10.00 V 10.00 V Enter the voltage that corresponds to the high reference

High Voltage value.

Parameter 6-22 Terminal 54 Low |0.00-20.00 mA 4,00 mA Enter the current that corresponds to the low reference

Current value.

Parameter 6-23 Terminal 54 0.00-20.00 mA 20.00 mA Enter the current that corresponds to the high reference

High Current value.

Parameter 6-24 Terminal 54 Low |-4999-4999 0 Enter the feedback value that corresponds to the voltage

Ref./Feedb. Value or current set in parameter 6-20 Terminal 54 Low Voltage/
parameter 6-22 Terminal 54 Low Current.

Parameter 6-25 Terminal 54 -4999-4999 50 Enter the feedback value that corresponds to the voltage

High Ref./Feedb. Value or current set in parameter 6-21 Terminal 54 High Voltage/
parameter 6-23 Terminal 54 High Current.

Parameter 6-26 Terminal 54 0.00-10.00 s 0.01 Enter the filter time constant.

Filter Time Constant

Parameter 6-29 Terminal 54 [0] Current [1] Voltage Select if terminal 54 is used for current or voltage input.

mode [1] Voltage

Parameter 20-81 Pl Normal/ [0] Normal [0] Normal Select [0] Normal to set the process control to increase the

Inverse Control [1] Inverse output speed when the process error is positive. Select [1]
Inverse to reduce the output speed.

Parameter 20-83 PI Start Speed |0-200 Hz 0 Hz Enter the motor speed to be attained as a start signal for

[Hz] commencement of Pl control.

Parameter 20-93 PI Proportional [0.00-10.00 0.01 Enter the process controller proportional gain. Quick

Gain control is obtained at high amplification. However, if
amplification is too high, the process may become
unstable.

Parameter 20-94 PI Integral 0.1-999.0 s 999.0 s Enter the process controller integral time. Obtain quick

Time control through a short integral time, though if the
integral time is too short, the process becomes unstable.
An excessively long integral time disables the integral
action.

Parameter 30-22 Locked Rotor | [0] Off [0] Off -

Detection [1] On
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Parameter Range Default Usage
Parameter 30-23 Locked Rotor |0.05-1.00 s 0.10 s -
Detection Time [s]

Table 4.5 Set-up Wizard for Closed-loop Applications

Motor set-up
The motor set-up wizard guides users through the needed motor parameters.

Parameter Range Default Usage

Parameter 0-03 Regional [0] International 0 -

Settings [1] US

Parameter 0-06 GridType [0]-[132] see Table 4.4. | Size related Select the operating mode for restart after reconnection of

the frequency converter to mains voltage after power

down.
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Parameter Range Default Usage
Parameter 1-10 Motor *[0] Asynchron [0] Asynchron Setting the parameter value might change these
Construction [1] PM, non-salient SPM parameters:
[2] PM, salient IPM, non e Parameter 1-01 Motor Control Principle.
Sat.

e Parameter 1-03 Torque Characteristics.
[3] PM, salient IPM, Sat.
e Parameter 1-08 Motor Control Bandwidth.

e Parameter 1-14 Damping Gain.

e Parameter 1-15 Low Speed Filter Time Const..

e Parameter 1-16 High Speed Filter Time Const..

e Parameter 1-17 Voltage filter time const..

e Parameter 1-20 Motor Power.

e Parameter 1-22 Motor Voltage.

e Parameter 1-23 Motor Frequency.

e Parameter 1-24 Motor Current.

e Parameter 1-25 Motor Nominal Speed.

e Parameter 1-26 Motor Cont. Rated Torque.

e Parameter 1-30 Stator Resistance (Rs).

e Parameter 1-33 Stator Leakage Reactance (X1).
e Parameter 1-35 Main Reactance (Xh).

e Parameter 1-37 d-axis Inductance (Ld).

e Parameter 1-38 g-axis Inductance (Lq).

e Parameter 1-39 Motor Poles.

e Parameter 1-40 Back EMF at 1000 RPM.

e Parameter 1-44 d-axis Inductance Sat. (LdSat).
e Parameter 1-45 g-axis Inductance Sat. (LgSat).
e Parameter 1-46 Position Detection Gain.

e Parameter 1-48 Current at Min Inductance for d-axis.
e Parameter 1-49 Current at Min Inductance for g-axis.
e Parameter 1-66 Min. Current at Low Speed.

e Parameter 1-70 PM Start Mode.

e Parameter 1-72 Start Function.

e Parameter 1-73 Flying Start.

e Parameter 1-80 Function at Stop.

e Parameter 1-82 Min Speed for Function at Stop [Hz].
e Parameter 1-90 Motor Thermal Protection.

e Parameter 2-00 DC Hold/Motor Preheat Current.
e Parameter 2-01 DC Brake Current.

e Parameter 2-02 DC Braking Time.

e Parameter 2-04 DC Brake Cut In Speed.

e Parameter 2-10 Brake Function.

e Parameter 4-14 Motor Speed High Limit [Hz].

e Parameter 4-19 Max Output Frequency.

o Parameter 4-58 Missing Motor Phase Function.

e Parameter 14-65 Speed Derate Dead Time Compensation.
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Parameter Range Default Usage

Parameter 1-20 Motor Power 0.12-110 kW/0.16-150 Size related Enter the motor power from the nameplate data.

hp

Parameter 1-22 Motor Voltage |50-1000 V Size related Enter the motor voltage from the nameplate data.

Parameter 1-23 Motor 20-400 Hz Size related Enter the motor frequency from the nameplate data.

Frequency

Parameter 1-24 Motor Current |0.01-10000.00 A Size related Enter the motor current from the nameplate data.

Parameter 1-25 Motor Nominal |50-9999 RPM Size related Enter the motor nominal speed from the nameplate data.

Speed

Parameter 1-26 Motor Cont. 0.1-1000.0 Nm Size related This parameter is available when parameter 1-10 Motor

Rated Torque Construction is set to options that enable permanent
motor mode.
NOTIC
Changing this parameter affects the settings of
other parameters.

Parameter 1-30 Stator 0-99.990 Ohm Size related Set the stator resistance value.

Resistance (Rs)

Parameter 1-37 d-axis 0.000-1000.000 mH Size related Enter the value of the d-axis inductance. Obtain the value

Inductance (Ld) from the permanent magnet motor datasheet. The d-axis
inductance cannot be found by performing an AMA.

Parameter 1-38 g-axis 0.000-1000.000 mH Size related Enter the value of the g-axis inductance.

Inductance (Lq)

Parameter 1-39 Motor Poles 2-100 4 Enter the number of motor poles.

Parameter 1-40 Back EMF at 10-9000 V Size related Line-line RMS back EMF voltage at 1000 RPM.

1000 RPM

Parameter 1-42 Motor Cable 0-100 m 50 m Enter the motor cable length.

Length

Parameter 1-44 d-axis 0.000-1000.000 mH Size related This parameter corresponds to the inductance saturation

Inductance Sat. (LdSat) of Ld. Ideally, this parameter has the same value as
parameter 1-37 d-axis Inductance (Ld). However, if the
motor supplier provides an induction curve, enter the
induction value, which is 200% of the nominal current.

Parameter 1-45 g-axis 0.000-1000.000 mH Size related This parameter corresponds to the inductance saturation

Inductance Sat. (LgSat) of Lg. Ideally, this parameter has the same value as
parameter 1-38 g-axis Inductance (Lq). However, if the
motor supplier provides an induction curve, enter the
induction value, which is 200% of the nominal current.

Parameter 1-46 Position 20-200% 100% Adjusts the height of the test pulse during position

Detection Gain detection at start (valid from software version 2.80).

Parameter 1-48 Current at Min | 20-200% 100% Enter the inductance saturation point.

Inductance for d-axis

Parameter 1-49 Current at Min | 20-200% 100% This parameter specifies the saturation curve of the d- and

Inductance for g-axis

g-inductance values. From 20% to 100% of this parameter,
the inductances are linearly approximated due to
parameters parameter 1-37 d-axis Inductance (Ld),
parameter 1-38 g-axis Inductance (Lq), parameter 1-44 d-axis
Inductance Sat. (LdSat), and parameter 1-45 g-axis
Inductance Sat. (LgSat).

Parameter 1-70 PM Start Mode

[0] Rotor Detection
[1] Parking

[0] Rotor Detection

Valid from software version 2.80.

Parameter 1-73 Flying Start

[0] Disabled
[1] Enabled

[0] Disabled

Select [1] Enabled to enable the frequency converter to
catch a spinning motor.

Parameter 3-41 Ramp 1 Ramp |0.05-3600.0 s Size related Ramp-up time from 0 to rated parameter 1-23 Motor
Up Time Frequency.
MG18F502 Danfoss A/S © 06/2015 All rights reserved. 29
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Parameter Range Default Usage

Parameter 3-42 Ramp 1 Ramp |0.05-3600.0 s Size related Ramp-down time from rated parameter 1-23 Motor
Down Time Frequency to 0.

Parameter 4-12 Motor Speed 0.0-400.0 Hz 0.0 Hz Enter the minimum limit for low speed.

Low Limit [Hz]

Parameter 4-14 Motor Speed 0.0-400.0 Hz 100.0 Hz Enter the maximum limit for high speed.
High Limit [Hz]

Parameter 4-19 Max Output 0.0-400.0 Hz 100.0 Hz Enter the maximum output frequency value.
Frequency

Parameter 30-22 Locked Rotor | [0] Off [0] Off -

Detection [1] On

Parameter 30-23 Locked Rotor |0.05-1.00 s 0.10 s -

Detection Time [s]

Table 4.6 Motor Set-up Wizard Settings

Changes made
The Changes Made function lists all parameters changed
from default settings.

. The list shows only parameters that have been
changed in the current edit set-up.

. Parameters that have been reset to default values
are not listed.

. The message Empty indicates that no parameters
have been changed.

Changing parameter settings

1. Press the [Menu] key to enter the Quick Menu
until the indicator in the display is placed above

Quick Menu.

2. Press [4] [¥] to select the wizard, closed-loop set-
up, motor set-up, or changes made, then press
[OK].

3. Press [A] [¥] to browse through the parameters in

the Quick Menu.

4. Press [OK] to select a parameter.
5. Press [4] [¥] to change the value of a parameter
setting.

6. Press [OK] to accept the change.

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

The main menu accesses all parameters

1. Press the [Menu] key until the indicator in the
display is placed above Main Menu.

2. Press [4] [Y] to browse through the parameter

groups.
3. Press [OK] to select a parameter group.
4. Press [4] [Y] to browse through the parameters in

the specific group.
5. Press [OK] to select the parameter.

6. Press [A] [Y] to set/change the parameter value.

4.3

Parameter List

30 Danfoss A/S © 06/2015 All rights reserved.

MG18F502



Quick Guide

Programming

uolles
-usdwo) awi| peaq a1esdq paads
[EYEY]

U4 0497 uonesuadwod awi] peaq
Aouanbai4 youms uiy

9je4aq oIy

13114 indinQ

Jojuopy ueq

|o13u0D ueq

uonesuadwo) abeyjop yuI-da
19)114 144

juswuoiIAUg

uonesnaubely wNwiuly O3Y
19797 1A

Buisiundo A6isuz

9pO) IDIAIRS

1jne4 JSMBAU| 1y Uondy

Spo uonessdo

Qwi| 1eisay dnewoiny

PO 1953y

suolpung 1959y

dduelRQW SUIR|A 1B UOIIdUNY

1Ine4 sulepy 1e abeljop sulepy
ain|ieq sulepy

H0/uQ suley

[9A7 1UaLIND selg awl| peaq
Jo1e4 ulen buidweq

uone|NPoWIsAQ
Aouanbai4 Buiydums
BUIYDUMS 191I9AU|
suondung jepads

uondy JI3||01u0) 1S
JU9AT J3]|03U0D S
sajels

€ ueajoog 3|ny d1607
¢z 103es2dQ 3|ny 21607
Z uesjoog 3jny 21607
| JojesadQ 3jny d1607
| ueajoog 3Ny d1607
sa|ny 21607

Jawiy J3]|04u0) 1S
sidwi]

anjeA Jojesedwo)
J01e49dQ J0jesedwod)
pueisadQ Jojesedwod
siojesedwo)

1S 1959y

A3 dois

1USAT MIelS

PO J3]]0u0D TS
sbumas 1
31607 yews

7Pegpasd sng

L 2eqpa24 sng
ydeqpasd sng
sonsoubelq 1od D4 1959y
$10413 INOdWI] dAB|S
1UaS sabessa|y ane|s

¥8-8

1UN0) JOLJ 3Ae|S
pAdY sabessay aAne|s
1uno) Joug sng

1uno) abesss|y sng
sonsoubeiq 1104 D4
piomssed uonesijenul
90IAISS W |,

sawelq oju| xe|\ d1/SW
SI91seN Xe d1/SW
9oURISU| IIADQ IDUDYY
PudVvyg

129]9S 90USIJDY 1953ld
123919 dn-195

129|395 buisianay

12995 1e1s

129195 eig DA

129195 do1S }2IND

129|395 bunseod
sng/|eubiq

uoneinbyuod peay gdd
uoneinbyuod M ddd
19s |0d0104d DI D4

Ke|ap Jeyd-1a1u| wnuwixep
Keja@ asuodsay wnwixep
Kejag asuodsay wnwiulpy
sug dos / Ayued

ajey pneg

ssaIppy

|0201014

sbunias 1104 D4

uol1duUN4 IJNOdWI| [01IU0D
dWl| INodWI] |01U0D
92IN0S [013U0D

9IS |011U0D

sbumas |esduan

suondQ pue ‘wwo)

jo1u0D sng INdINQ gi [eUIWIS]
9|ed5 xey INdINQ i [eulwId]
9|edS Ul IndinQ zy [eulwisl
indinQ [eubia v |eutwidL
indinQ bojeuy g [euiwid)
SPOW TP [eulwial

T indinQ |enbiq/bojeuy
jo1u0) sng INdINQ Si [eUILLID]
9|35 Xey INdINQ Sp [eulwId]
3(e3s Ul INdinQ Sp [eulwa)
indinQ [eubig Sy jeuiwis)
indinQ bojeuy G [eulwid]
SPOW SP [eulwial

St 1indinQ [eubig/bojeuy
dpowl G |eulwis]

ueISUOD Wil ISl ¢S [eulwial
anjeA 'qpa34/49Yy YBIH +§ [eulwia)
dN[eA "qpa94/49Yd MO G |eulWIS]
wauND YbiH S [eulwsl
1U31IND MOT G [eUIWID]
abe1jop YBIH #S [euiwid]
o6e)|OA MOT H§ [eUIWID]
S Indu| bojeuy

S/-8
v/-8
€/-8
L8
0/-8

dpow €G |euIwId]
1URISUOD) W] IS4 €S [eUIWIDL
dn[eA "qpa24/49Y Y €5 |eulwia]
SN[\ "qpa24/49Y MO €G |eulwIa]
WuaLIND YbIH €5 |eulwid]

UdLND MOT €5 [eUIWIDL

abey|oA YbiH €5 [eutwidL

abr1JOA MOT €5 |PUIWIDL

€6 induj Hojeuy

uolIdUN4 INO3WI| 0J37 dAIT PO 3l
uol1dUN4 1N0dWI| 0137 Al

QW] 1N03WI] 0197 dAI
apo 0/I bojeuy
nQ/u| bojeuy

€6-8
58
15-8
05-8

Jonuo) sng Aejpy 1 [eubig
pajjosuo) sng

an|eA ‘qpad4/49Yy YBIH 67 "wiaL
dN[eA "qpad4/49Yy MO 6T "WiaL
Kouanbaiq ybiH 6z ‘wiaL
Aouanbai4 mo 6z "wIa)

induj as|nd

Kejay ‘Aeja@ HO

Kejoy ‘Aejag uo

Kejay uondun4

skejay

indino [enbig ‘Aejpa yo
ndinQ |enbig ‘Aejsg uo
sindingQ |eubiq

nduj [eubiq 6z [eurwial

nduj jeubiq £z [eunwidl

anduj [enbIqg 61 |eulwidt

wnduj jenbiqg gL [eurwid]
sinduj jenbig

9polN 6z Induj [eabiq

apoy 1ndu |eubiq

apow o/| [eubiag
1nQ/u [enbiq
dn-195 ssedAg oiny-iwas

[zH] o] paads ssedAg

[zH] woi4 paads ssedAg
ssedAg paads

uonduN4 aseyd J030N Buissiy
yb1H yoeqpas4 Buiuiep

MOT }oeqpadq bujuiepm

ybiH aduaisyey Buiusepy

MOT 9duaI)RY Buluiep

ybiH 1ua.nd Bujuiep

MOT uauIND bujuiep
sbuiuiep “fpy

ybiH "baig Bujuiepm

Mo "bai4 Buluiep

T sbulwep, “fpy

A>uanbaig4 1ndinQ xep

Jwi] uaun)
[zH] nwr ybiH paads Jolon
[zH] Nwr] mo7 paads JojoN
uonalg paads Jo1o0p
sywi 1010\

sbuluiepy / suwi

0v-S
#¥-S
SE-S
ve-S
*€-9
€L-S
4%
LL-S

o1-s |7 S

*L-S
€0-S
00-S

swil dwey dois ¥INd  18-€
awi) dwey 6or  08-€

sdwey 19Yl0  +8-€

swi] umog dwey z dwey zs-€
awiy dn dwey 7 dwey |G-
zdwey .S-¢

swi] umog dwey | dwey zy-€
awil dn dwey | dwey  Lp-€
L dwey b€

92IN0S € dUIRYRY  /L-€
92IN0G 7 duUIRPRY  9L-€
22IN0S | dUIRY  GL-€
9DUI9J9Y dAINRIRY 19SAId  PL-€
[zH] paads bor 1€
2DUdIYRY 1953Id  OL-€
SDUIBYPY  4L-€

DUBIYRY WnwIxe  €0-€
9OUIPRY WINWIUIN  ZO-€
S}WIT 2dUIBPRY  40-€

sdwey / 9dUDI9JOY  x4-€
Josuo) abeyon-1InQ  /£1-T
JUBIND Xe ‘O¥eig DY 9L-T
uondung ayelg  0L-g

pung A6idug elg  4L-T
awil bupped  £0-C

waun) bupped  90-7

paads uj InD xeig DA 0T
swiy Bupeig >a  z0-T
uaun) eig DA 10T
1Ua4InD 1e9Yald J010W/PIOH DA  00-C
jeig-da  x0-T

92IN0S JoiSIWIBY]  €6-1
Uo112310.d [BWISY] JOIO  06-L
aimesddwsa] J0ION  x6-L

[zH] dois 1e uondun4 Joy paads Ul Z8-L

dois 1e uonduny  08-1
syjuawsnlpy dois  ,8-1

uels buikl4  €/-1

uondung uels /-l

Aejpg ves /-1

SPO Meis Ad  0/-L
syjuswisnipy 1e1s /-1

paadg Mo 1e JuaunD) Ul 99-1

juejsuo) awi) bujuadweq sdueuossy  §9-1

buiuadweq sdueuosay  $9-|

1ueIsuo) awi| uonesuadwo) dis  €9-1
uonesuadwo) diis  z9-1

Bumas ‘uadag peo1  49-L

4 - dhsuseieyd y/n 95-1L

N - 2onsuerdeleyd /N SG-L

[zH] Buisinaubey [ewsoN paads UIN - Z6-L
paads oia7 1e uonesnaubepy 010N 0S-L

Bumas ‘dopuj peo  4S-L

sIXe-b 1oy >ueINPU| Ul 1B JUBLND  6p-L
SIXe-p 10§ SDURIDNPU| UI I8 JUdLND)  8p-|

ulen U0l UoNISOd  9p-|
(3esb) 1es sduenpu| sixe-b  Gp-|
(1eSp7) “1eS adueNPU| SIXE-P  pi-|

1924 Y1buaT 3|qed Jolon
yibua 9|qe) 1010l

INdY 0001 3e 43 Xoeg

1| e1eQ J010|\ "APY

$9]0d 1010\

(b7) @uenpuj sixe-b

(P1) @duewnpuj sixe-p

(Yx) @dueideay uley

(LX) @oueldeay abexeaq Joleis
(sY) adueisisay J01e1S

ejeq 1010 ‘APY

(VINY) uondepy Jojopy dnewoiny
anbioj paiey U0 Jo1oW
paads |euiwonN Jolon
1Ua4IND JOJ0N

Aouanbai4 Jojop

abeyjop Jo10N

J9MOd Jo101

ejeq 1010

1SU0D awi 431y abeljop
15U0D dwi] 34 paads yBiH
15U0D dwil| Y14 paads moT
ulen buidweq

uo11dNJISUO) 010
uo1d9I3S 4010

yipimpueg |011uU0D I0I0N
uondalg ISIMYI0|D
salIs1IL1dRIRY D SNbio]
9|ddulld [011u0D J010N
spoy uoneinbyuod
sbumas |espuan

10)O|\] pue peoq

piomssed NUSN ule|y
piomssed

Ado> dn-1a5

Adod d1

aneg/Ado>

dD1 uo Ady [19s9Y/40]

dD1 uo A3y [uo oiny]

dD1 uo A3yl [uo pueH]
ped£ay d>1

€ 1x3] Aejdsig

7 a3l Aeydsig

1 3 Keydsig

anjep Xe INopeay woisnd)
aN[eA Ul Inopeay woisnd)
1UN INopedy woisnd
1nopeay woisn) dJ1
sdniag yun

dn-195 Buiwweiboid
dn-195 aA1DY

suonesadQ dn-1ag

Bunjeig D oy

9dALpuo

dn-1amod 1e a1els bunessadp
sbumag jeuoibay
abenbueq

sbumas diseg

Aeidsig / uonesado

MmN
'

o

oONM< N OO %

O — MWOO* O N \OMN X
oooooopu———.——Nr}lNNNNNNMmmmm
- — —

T
=

*

09-0

1S-0
0S-0

Danfoss A/S © 06/2015 All rights reserved. 31

MG18F502




FC111

ive

VLT® HVAC Basic Dr

Programming

[s] dwi] UoI13313( 1010y P07
u0112319( 4010y P07
isnfpy 1Je1s "Apy
sainead |epads
oo dwng

awil NO dwind

sniels dwng

snjels apedse)

Ke|aQ suiey uo uny
Kejpg dwingd 1xaN uny
dwnd Jad sAejay
uoljeuldy|y e apo buibels
%05 => peoT Ji sewal|y
anje Jawi| uoneuIdy
|eAISIU| SWI| UONRUISYY
1USAJ UoOnRUIRYY
uoneusayy dwng pea
[zH] paads buibeisaq
[zH] paads buibeis
ploysaiy) buibeisaq
ploysaiyl buibers

awli| uondung abeisaqg
uolpun4 abeisaqg

swi| uondung aberg
uonpun4 abeig

swil Mdo

Kejpg buibeissq mds
Aejoq buibers mas
yipimpueg paads paxiy
yipimpueg SpLIsAQ
Ypimpueg buibels
sdwnd jo JaquinN

dwnq pes paxi4

BupAy dwng

J3[]01U0D dpedsed
19]j01u0) dpedse)

awi| Kejaq ssedAg aauQ
uonpung ssedAg aauQg
ssedAg aAuQ

Buipuey waely W4
92IN0S 3DeqPad4 PO 3il4
92IN0S 32USI3)3Y SPOW 14
9oUdIYRY 1953id 4
uoneinbyuod apoN aii4
uondung 4

apoW adi4

Z suonduny ‘|ddy

Ke|aQ 1929 uasjolg
anbioj 1ag usyoig
uolnoun4 1j3g uayoig
uo1d919Q 329 usxjoig
[zH] paads da3|s

QW 15009 WNWIXe
15009 1ui0d1as

H1a 94/49Y dn-axem
[zH] paads dn-axem
awi] das|s wnwiuly
QW] uny wnwiuly
apoy das9|s

9pOW |04u0) 1D dpowdas|s
suondun4 ‘|ddy

1010B4 piEMIO pPa |d
awi] [esba1] |4

ulen jeuoniodold |d
dnpuim nuy |d
J9]jonu0) |d

yipimpueg aoual9jay uQ
[zH] paads wels |d
]0JIUOD) 9SI9AU| /|BWION |d
sbuniag diseq |d

awi] Aejpg dn-axem
awi Kejaqg da9|s
uoldUNS 3PegPad
wulodiasppeqpasy
UOISISAUOY) T 3}oeqpad
92IN0S 7 32eqpas (£0-07)
UOISISAUOY) | 3oeqpad4
92IN0S | Ydeqpasq

peqpaad

doo paso|) aAuq
1uaA3:607 apoyail4
607 apoN 3414

synopeay 3 oju|
T PIOM sniexs 1x3
PIOA SNILIS “IX]

T plopn Buusep
piop Butuiepn

T PIop wiely

pIOp wuely
sinopeay sisoubeiq
| 434 Mod D4

1od D4 %8 snqpjal4
SOV IndinQ bojeuy
g J21uno)

Y J91uno)

[uig] andinQ Aejpy
[zH] 6¢# Indu| as|nd
indinQ |enbig

[vw] zyOv ndinQ bojeuy
#Sly Indu| Bojeuy
Bumas ¢s |eutwisL
€51V Indu| Bojeuy
Bumas €5 |eulwId]
induj jeubig
sindinQ % sinduj

[3un] z »aeqpasy
[Hun] 1 >2eqpasy
[unppPeqpae4
ERVEIETENR-IIEMVe]
‘qpa24 B Jod

911G 19||043U0) TS
1UBLIND "X AUl
1UBLIND "WON ‘AU|
|eway | JSL9AU|
‘dwsa] yuisiesy
abeyjop yuIl DA
smeys aAlQg

[%] anbioj

Jewlay | Jo1oW

[wN] anbioy

[9%] Aouanbaiy
U112 J0J0N
Aouanbaiq

abeyjop J010N

[dy] 1amod

[m]] 1amod

snjeis 10101\
1nopeay woisn)
[%] anjep [en1dy utep
piop snieis

[9%] @>ua1)9y

[1un] SduaiasRy
pIop |013u0D
snjejs |eJdusn
sinopeay ejeq
sweud|i4 AISD
J3quINN [eLISS pieD Jamod
JaquINN [eHSS dALQ
pied 1smod al MS
pie) joiuod di MS
ON PI dD1

ON buuspiQ aALQ
buing apodadA| [endy
apodadA] palsplO
UOISI9A 1eMOS
abeyjop

UoI129S I9MOd

adAl D4
uoned>ynuap| aALqg
uoseaylne4jeusalu|
9p0) Jou7 607 wiepy
607 wuepy

J3UN0) SINoH Buluuny 1959y
131UN0D YA 1959y
S)OA J9AQ

s dwa] Jon0

s,dn Jamogd

J31UNo) Ymy

sinoH Buiuuny
sinoy Bunesado
ejeq bunesadp

1jewloju] aAUQg
[9A37 3ne4
sbumas jneq

§S-9L
7591

MG18F502

Danfoss A/S © 06/2015 All rights reserved.

32




Cascade Controller Quick Guide

5 Cascade Controller

5.1 Introduction

Constant Speed
Pumps (2)

130BA362.10

‘hrf

Variable Speed ) T
Pumps (1) (7 Pressure Sensor
AN

Motor sta rter

Frequency Converter
with
Cascade Controller

Illustration 5.1 Cascade Controller

The cascade controller is used for pump applications where
a certain pressure (head) or level needs to be maintained
over a wide dynamic range. Running a large pump at
variable speed over a wide for range is not an ideal
solution because of low pump efficiency and because
there is a practical limit of about 25% rated full load speed
for running a pump.

In the cascade controller, the frequency converter controls
a variable speed motor as the variable speed pump (lead)
and can stage up to 2 additional constant speed pumps
on and off. By varying the speed of the initial pump,
variable speed control of the entire system is provided,
which maintains constant pressure while eliminating
pressure surges, resulting in reduced system stress and
quieter operation in pumping systems.

Fixed lead pump

The motors must be of equal size. The cascade controller
allows the frequency converter to control up to 5 equal
size pumps using the 2 built-in relays of the frequency
converter and terminals 27, 29 (digital input/digital
output). When the variable pump (lead) is connected
directly to the frequency converter, the other 4 pumps are
controlled by the 2 built-in relays and terminals 27, 29
(digital input/digital output). Lead pump alternation cannot
be selected when lead pump is fixed.

Lead pump alternation

The motors must be of equal size. This function makes it
possible to cycle the frequency converter between the
pumps in the system (when parameter 25-57 Relays per
Pump = 1, the maximum pump is 4. When

parameter 25-57 Relays per Pump = 2, the maximum pump
is 3). In this operation, the run time between pumps is
equalised reducing the required pump maintenance and

increasing reliability and lifetime of the system. The
alternation of the lead pump can take place at a command
signal or at staging (adding lag pump).

The command can be a manual alternation or an
alternation event signal. If the alternation event is selected,
the lead pump alternation takes place every time the
event occurs. Selections include whenever an alternation
timer expires, when the lead pump goes into sleep mode.
Staging is determined by the actual system load.

When parameter 25-55 Alternate if Load <= 50% = 1, if load
>50%, alternation does not happen. If load<50%,
alternation happens. When parameter 25-55 Alternate if
Load <= 50% = 0, alternation happens regardless of the
load. The total pump capacity is determined as lead pump
plus lag speed pumps capacities.

Bandwidth management

In cascade control systems, to avoid frequent switching of
fixed speed pumps, the desired system pressure is kept
within a bandwidth rather than at a constant level. The
staging bandwidth provides the required bandwidth for
operation. When a large and quick change in system
pressure occurs, the override bandwidth overrides the
staging bandwidth to prevent immediate response to a
short duration pressure change. An override bandwidth
timer can be programmed to prevent staging until the
system pressure has stabilised and normal control
established.

When the cascade controller is enabled and running
normally, and the frequency converter issues a trip alarm,
the system head is maintained by staging and destaging
fixed speed pumps. To prevent frequent staging and
destaging, and to minimise pressure fluctuations, use a
wider fixed speed bandwidth instead of the staging
bandwidth.

175ZA673.10

Override Bandwidth

SBW
¥ Y Setpoint
A

SBW

Illustration 5.2 Bandwidth
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5.2 System Status and Operation

Only when lead pump is working, the frequency converter
can go into sleep mode. When the cascade controller is
enabled, the operation status for each pump and the
cascade controller is displayed in parameter 25-81 Pump
Status and parameter 25-80 Cascade Status on the LCP. The
cascade controller information displayed includes:

. Pumps status, is a readout of the status for the
relays assigned to each pump. The display shows
pumps that are disabled, off, running on the
frequency converter, or running on the mains/
motor starter.

. Cascade status, is a readout of the status for the
cascade controller. The display shows that if
cascade controller is disabled, all pumps are
running off, fixed speed pumps are being
staged/de-staged, and lead pump alternation is
occurring.

5.3 Start/Stop Conditions

See 5-1* Digital Inputs.

Digital input Variable speed Fixed speed pumps
commands pump (lead) (lag)

Start (SYSTEM Ramps up (if Staging (if stopped
START/STOP) stopped and there is |and there is a

a demand)

demand)

Lead oump start

Ramps up if SYSTEM
START is active

Not affected

Coast (EMERGENCY
STOP)

Coast to stop

Cut out (correspond
relays, terminal
27/29 and 42/45)

External interlock

Coast to stop

Cut out (built-in
relays are de-

energised)

Table 5.1 Commands Assigned to Digital Inputs

LCP keys Variable speed Fixed speed pumps
pump (lead) (lag)

[Hand On] Ramps up (if Destaging (if
stopped by a running)
normal stop
command) or stays
in operation if
already running

[Off] Ramps down Destaging

[Auto On] Starts and stops Staging/Destaging

according to
commands via
terminals or serial
bus. Cascade
controller only
works when the
frequency converter
is in Auto On mode.

Table 5.2 LCP Key Functions
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5.4 Cascade Controller Wizard

P1-00=Closed Loop

130BD161.10

P25-22 (Fixed Speed Bandwidth)
P25-00=Enabled —p
(1)-(100)% K (10%)
P25-05 (Fixed lead Pump) ‘
No
*[&l] Yes P25-23 (SBW Staging Delay)
| 030008 s

P25-57 (Relays per Pump) ‘
1

2

P25-24 (SBW Destaging Delay)
0-3000§ h158 5
25-25 (OBW Time)

0-300H h10H

P25-06 (Number of Pump) ‘

P25-04 (Pump Cycling)
Disable
Enable

2-5

Setting the parameter value might change these = : Enable
if P25-05=Yes parameters 2 2D7‘(Stbalgz Function) 25-28 (Stage Function Time)
On Delay, Digital Output (P 534) Isable Latl0-300 8 “Hs

Off Delay, Digital Output (P 535) “[ll] Enabled

Terminal 27 Digital Output (P 530)

Terminal 29 Digital Output (P 531)

Terminal 45 Digital Output (P 672) 25-29 (Destage Function) Enable
)

Terminal 4‘12 Digital Output (P 692 Disabled —bfe“age Func"f me)
P25-50 (Lead Pump Alternation) “[ill] Enabled

[ off -

At staging

At command 25-42 (Staging Threshold)

At staging or command (0)-100% §O0%]

P25-51 (Al‘ternation Event)

*[®] External 25-43 (Destaging Threshold)

Alternation Time Interval (0)-100% R50%|

Sleep Mode

P25-52 (Alternation Time Interval)

24

P25-55 (Alternate if Load < 50%)
Disabled
“Iil] Enabled

P25-56 (Staging Mode at Alternation)
*I§] Slow

Quick

P25-58 (Run Next Pump Delay)

[0.1-5'0 B0 B

P25-59 (Run on Mains Delay)
Expression limit {ADeRY S §o-1E

.

P25-20 (Staging Bandwidth)

1 - Expression limit [[EDEY I8

P25-21(Override Bandwidth)

Expression limit [({SQRIUGZ

lllustration 5.3 Cascade Controller Wizard (Recommended Logistic)
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5.5 Cascade Controller Connection 1 pump, 2 relay mode: When parameter 25-57 Relays per
Pump=2
1 pump, 1 relay mode: When parameter 25-57 Relays per °
Pump=1 FC111 8
o 2
= +24V 12 =
FC111 ) -
2 0 5
+24V 12 g DIN 8 tart
= DIN 19
DIN 18— 0O  Start com 20
DIN 19 D IN/OUT 270———————0 2#Pump_Main
COM 20 D IN/OUT 299———O  2#Pump_Drive
D IN/OUT 279——0O 3#Pump
D IN/OUT 29— 0 4#Pump
+10V 50 60—F——F~——0O Pressure +
AIN 530 11l
+10V 500—-—~—7"—— 0O Pressure + AIN 54 %@ Pressure -
AIN 530 101 com 55
AIN 54 %@ Pressure -
com 55 s AOUT/D OUT 4200 3#Pump_Main
A OUT/D OUT 4560———O  3# Pump_Drive
- 0
AOUT/D OUT 42 = ! 1# Pump_Main
_ o
A OUT/D OUT 45 &5 2
< 3
- 1To6————0
———O .
= e 5 1#Pump X 4 1# Pump_Drive
o _ —
2 = 2 ‘
0
3 /7 2 -, #bume COM RS-485 61
& 6 P RS-485 68
COM RS-485 61 N RS-485 69
P RS-485 68
N RS-485 69
lllustration 5.5 1 Pump, 2 Relay Mode
lllustration 5.4 1 Pump, 1 Relay Mode
Every pump operation is controlled by 2 outputs.
Every pump operation is controlled by 1 output. 1. Dedicated PLC not necessary as control

2. When parameter 25-04 Pump Cycling = [0] Disable:

1. When parameter 25-04 Pump Cycling=[0] Disable:
no pump.

Maximum 5 pumps.
3. When parameter 25-04 Pump Cycling = [1] Enable:

2. When parameter 25-04 Pump Cycling=[1] Enable: Maximum 3 pumps.

Maximum 4 pumps.
4. 2 relays, 2 digital outputs and 2 analog outputs

3. 2 relays and 2 digital outputs are available. .
y 9 P are available.
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6 Warnings and Alarms
6.1 List of Warnings and Alarms
Fault Alarm/ Fault text Warning | Alarm Trip Cause of problem
number | warning bit locked
number
Signal on terminal 53 or 54 is less than 50% of the value set
in parameter 6-10 Terminal 53 Low Voltage,
. parameter 6-12 Terminal 53 Low Current,
2 16 Live zero error X X - .
parameter 6-20 Terminal 54 Low Voltage, or
parameter 6-22 Terminal 54 Low Current. See also parameter
group 6-0* Analog I/0 Mode.
Missing phase on the supply side or too high voltage
4 14 Mains ph. loss X X X imbalance. Check the supply voltage. See
parameter 14-12 Function at Mains Imbalance.
7 11 DC over volt - DC-link voltage exceeds the limit.
8 10 DC under volt - DC-link voltage drops below voltage warning low limit.
9 9 Inverter overload X X - More than 100% load for a long time.
The motor is too hot due to more than 100% load for a long
10 8 Motor ETR over X X - X .
time. See parameter 1-90 Motor Thermal Protection.
The thermistor or thermistor connection is disconnected. See
11 7 Motor th over X X - .
parameter 1-90 Motor Thermal Protection.
13 5 Over Current X X X Inverter peak current limit is exceeded.
14 2 Earth Fault - X X Discharge from output phases to ground.
16 12 Short Circuit - X X Short-circuit in motor or on motor terminals.
No communication to frequency converter. See parameter
17 4 Ctrl. word TO X X - )
group 8-0* General Settings.
The heat sink cooling fan is not working (only on 400 V, 30-
24 50 Fan Fault X X - .
90 kW units).
Motor phase U is missing. Check the phase. See
30 19 U phase loss - X X o .
parameter 4-58 Missing Motor Phase Function.
Motor phase V is missing. Check the phase. See
31 20 V phase loss - X X L )
parameter 4-58 Missing Motor Phase Function.
Motor phase W is missing. Check the phase. See
32 21 W phase loss - X X . .
parameter 4-58 Missing Motor Phase Function.
38 17 Internal fault - X X Contact the local Danfoss supplier.
Discharge from output phases to ground, using the value of
44 28 Earth Fault - X X . .
parameter 15-31 Alarm Log Value if possible.
Control Voltage
46 33 - X X ) )
Fault Control voltage is low. Contact the local Danfoss supplier.
47 23 24V supply low X X X 24 V DC supply may be overloaded.
50 AMA calibration X
failed Contact the local Danfoss supplier.
The setting of motor voltage, motor current, and motor
51 15 AMA Unom, Inom - X - . .
power is wrong. Check the settings.
52 - AMA low Inom - - The motor current is too low. Check the settings.
53 - AMA big motor - X - The motor is too large to perform AMA.
54 - AMA small mot - - The motor is too small to perform AMA.
The parameter values found from the motor are outside the
55 - AMA par. range - X -
acceptable range.
AMA user . .
56 - ) - X - The AMA is manually interrupted.
interrupt
MG18F502 Danfoss A/S © 06/2015 All rights reserved. 37
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Fault Alarm/ Fault text Warning | Alarm Trip Cause of problem
number | warning bit locked
number
Try to restart the AMA a number of times, until the AMA is
carried out.

57 - AMA timeout - X - Repeated runs may heat the motor to a level where
the resistance Rs and Rr are increased. In most cases,
this situation is not critical.

58 - AMA internal X X - Contact the local Danfoss supplier.

L The current is higher than the value in parameter 4-18 Current

59 25 Current limit X - - o
Limit.

External interlock has been activated. To resume normal
operation, apply 24 V DC to the terminal programmed for

60 44 External Interlock - X - external interlock and reset the frequency converter (via
serial communication, digital I/O, or by pressing reset key on
keypad).

66 % Heat sink X This warning is based on the temperature sensor in the IGBT

Temperature Low module (on 400 V, 30-90 kW units).
The temperature sensor on the power card exceeds the

69 1 Pwr. Card Temp X X X L
upper or lower limits.

lllegal FC configu-
70 36 ; - X X
ration The control card and power card are not matched.
Illegal power
79 - section configu- X X -
ration Internal fault. Contact the local Danfoss supplier.

80 29 Drive initialised - X - All parameter settings are initialised to default settings.

87 47 Auto DC Braking X - The frequency converter is auto DC braking.

Torque is below the torque level set for no load, indicating a

95 40 Broken Belt X X - -
broken belt. See parameter group 22-6* Broken Belt Detection.

126 - Motor Rotating - X - High back EMF voltage. Stop the rotor of the PM motor.

200 - Fire Mode X - - Fire mode has been activated.

Fire Mode Limits
202 - X - - ] o
Exceeded Fire mode has suppressed 1 or more warranty voiding alarms.
The power or switch mode power supply has been

250 - New spare part - X X exchanged (on 400 V, 30-90 kW units). Contact the local
Danfoss supplier.

The frequency converter has a new type code (on 400 V,

251 - New type code - X X

30-90 kW units). Contact the local Danfoss supplier.

Table 6.1 Warnings and Alarms

38
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6.2 List of LCP Errors

LCP errors are not warnings or alarms. They do not affect the operation of the frequency converter. lllustration 6.1 shows an
LCP error on the LCP.

Illustration 6.1

Error 84

LCP comm. lost

Setup 1 V/_\

LCP Error Example

130BE106.10

LCP error code |Error message Description

Err 84 LCP comm. Lost Communication between the LCP and the frequency converter is lost.

Err 85 Button disabled The LCP key is disabled. One of the LCP keys has been disabled in parameter group
0-4* LCP Keypad.

Err 86 LCP copy failed Data copy failure. This error occurs when data is copied from frequency converter to
LCP, or from LCP to frequency converter (parameter 0-50 LCP Copy).

Err 88 Data not compatible LCP data incompatible. This error occurs when data is being copied from LCP to
frequency converter (parameter 0-50 LCP Copy). The typical reason is that data is
moved between frequency converter and LCP that have major software differences.

Err 89 Read only Parameter read only. An operation is issued via LCP to write a value to a parameter
that is read-only.

Err 90 Database busy The parameter database of the frequency converter is busy.

Err 91 Parameter invalid The parameter value that is input via the LCP is invalid.

Err 92 Exceeds limits The parameter value that is input via the LCP exceeds limits.

Err 93 Motor is running The LCP copy operation cannot be performed when the frequency converter is
running.

Err 95 Not while running The parameter cannot be changed while the frequency converter is running.

Err 96 Password rejected The password that is input via the LCP is incorrect.

Table 6.2 LCP Error List

MG18F502
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7 Specifications

7.1 Mains Supply 3x380-480 V

Frequency converter PK37 PK75 P1K5 P2K2 P3KO0 P4KO0 P5K5 P7K5 P11K P15K
Typical shaft output [kW] 0.37 0.75 1.5 2.2 3.0 4.0 55 7.5 11.0 15.0
Typical shaft output [hp] 0.5 1.0 2.0 3.0 4.0 5.0 7.5 10.0 15.0 20.0
Protection rating IP20 H1 H1 H1 H2 H2 H2 H3 H3 H4 H4
Maximum cable size in 4 (10) 4 (10) 4 (10) 4 (10) 4 (10) 4 (10) 4 (10) 4 (10) 16 (6) 16 (6)
terminals (mains, motor) [mm?

(AWG)]

Output current - 40 °C (104 °F) ambient temperature

Continuous (3x380-440 V)[A] 1.2 2.2 3.7 53 7.2 9.0 12.0 155 23.0 31.0
Intermittent (3x380-440 V) [A] 1.3 24 4.1 5.8 79 9.9 13.2 17.1 253 34.0
Continuous (3x441-480 V) [A] 1.1 2.1 34 4.8 6.3 8.2 11.0 14.0 21.0 27.0
Intermittent (3x441-480 V) [A] 1.2 23 37 53 6.9 9.0 12.1 154 23.1 29.7
Maximum input current

Continuous (3x380-440 V) [A] 1.2 2.1 35 4.7 6.3 8.3 11.2 15.1 221 29.9
Intermittent (3x380-440 V) [A] 1.3 23 3.9 5.2 6.9 9.1 123 16.6 24.3 329
Continuous (3x441-480 V) [A] 1.0 1.8 29 39 53 6.8 9.4 12.6 184 24.7
Intermittent (3x441-480 V) [A] 1.1 20 3.2 4.3 5.8 7.5 103 13.9 20.2 27.2
Maximum mains fuses See chapter 3.2.4 Fuses and Circuit Breakers.

Estimated power loss [W], 13/15 16/21 46/57 46/58 66/83 95/118 | 104/131 | 159/198 | 248/274 | 353/379
best case/typical”

Weight enclosure protection 2.0(44) | 20(44) | 2.1 (46) [ 33(73) | 3.3(7.3) | 3.4 (7.5 | 43 (9.5) | 45 (9.9 7.9 7.9
rating IP20 [kg (Ib)] (17.4) (17.4)
Efficiency [%], 97.8/97.3 | 98.0/97.6 | 97.7/97.2 | 98.3/97.9 | 98.2/97.8 | 98.0/97.6 | 98.4/98.0 | 98.2/97.8 | 98.1/97. | 98.0/97.
best case/typical? 9 8
Output current - 50 °C (122 °F) ambient temperature

Continuous (3x380-440 V) [A] 1.04 1.93 37 4.85 6.3 8.4 109 14.0 20.9 28.0
Intermittent (3x380-440 V) [A] 1.1 2.1 4.07 54 6.9 9.2 12.0 154 23.0 30.8
Continuous (3x441-480 V) [A] 1.0 1.8 34 4.4 55 7.5 10.0 12.6 19.1 24.0
Intermittent (3x441-480 V) [A] 1.1 20 37 4.8 6.1 8.3 11.0 13.9 21.0 26.4

Table 7.1 3x380-480 V AC, 0.37-15 kW (0.5-20 hp), Enclosure Sizes H1-H4

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

2) Efficiency measured at nominal current. For energy efficiency class, see chapter 7.4.1 Ambient Conditions. For part load losses, see
www.danfoss.com/vitenergyefficiency.
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Frequency converter P18K P22K P30K P37K P45K P55K P75K P90K
Typical shaft output [kW] 185 22.0 30.0 37.0 45.0 55.0 75.0 90.0
Typical shaft output [hp] 25.0 30.0 40.0 50.0 60.0 70.0 100.0 125.0
Protection rating IP20 H5 H5 H6 H6 H6 H7 H7 H8
Maximum cable size in terminals 16 (6) 16 (6) 35 (2) 35 (2) 35 (2) 50 (1) 95 (0) 120
(mains, motor) [mm?2 (AWG)] (250MCM)
Output current - 40 °C (104 °F) ambient temperature

Continuous (3x380-440 V)[A] 37.0 425 61.0 73.0 90.0 106.0 147.0 177.0
Intermittent (3x380-440 V) [A] 40.7 46.8 67.1 80.3 99.0 116.0 161.0 194.0
Continuous (3x441-480 V) [A] 34.0 40.0 52.0 65.0 80.0 105.0 130.0 160.0
Intermittent (3x441-480 V) [A] 374 44.0 57.2 71.5 88.0 115.0 143.0 176.0
Maximum input current

Continuous (3x380-440 V) [A] 35.2 415 57.0 70.0 84.0 103.0 140.0 166.0
Intermittent (3x380-440 V) [A] 38.7 45.7 62.7 77.0 92.4 113.0 154.0 182.0
Continuous (3x441-480 V) [A] 29.3 34.6 49.2 60.6 725 88.6 120.9 142.7
Intermittent (3x441-480 V) [A] 32.2 38.1 54.1 66.7 79.8 97.5 1329 157.0
Maximum mains fuses See chapter 3.2.4 Fuses and Circuit Breakers.

Estimated power loss [W], 412/456 475/523 733 922 1067 1133 1733 2141
best case/typical”

Weight enclosure protection rating 9.5 (20.9) | 9.5 (20.9) 24.5 (54) 24.5 (54) 24.5 (54) | 36.0 (79.4) | 36.0 (79.4) 51.0
IP20 [kg (Ib)] (112.4)
Efficiency [%], best case/typical? 98.1/97.9 | 98.1/97.9 97.8 97.7 98 98.2 97.8 97.9
Output current - 50 °C (122 °F) ambient temperature

Continuous (3x380-440 V) [A] 341 38.0 48.8 58.4 72.0 74.2 102.9 123.9
Intermittent (3x380-440 V) [A] 375 41.8 53.7 64.2 79.2 81.6 113.2 136.3
Continuous (3x441-480 V) [A] 313 35.0 41.6 52.0 64.0 735 91.0 112.0
Intermittent (3x441-480 V) [A] 34.4 38.5 45.8 57.2 70.4 80.9 100.1 123.2

Table 7.2 3x380-480 V AC, 18.5-90 kW (25-125 hp), Enclosure Sizes H5-H8

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

2) Efficiency measured at nominal current. For energy efficiency class, see chapter 7.4.1 Ambient Conditions. For part load losses, see
www.danfoss.com/vitenergyefficiency.
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7.2 EMC Emission Test Results

The test results in Table 7.3 were obtained using a system with a frequency converter, a screened control cable, a control
box with potentiometer, and a screened motor cable.

:{;’I):Iter Conduct emission. Maximum screened cable length [m] Radiated emission
Industrial environment
Class B Class B
EN 55011 Clas.s A Gr.oup 2 Clas.s A Gr.oup ! Housing, trades and Clas.s A Gr.oup ! Housing, trades and
Industrial environment | Industrial environment . . . Industrial environment . . .
light industries light industries
EN/IEC Category C3 Category C2 Category C1 Category C2 Category C1
Second environment First environment First environment First environment First environment
61800-3 Industrial Home and office Home and office Home and office Home and office
Without With Without With Without With Without With Without With
external external external external external external external external external external
filter filter filter filter filter filter filter filter filter filter
H4 RFI filter (EN55011 A1, EN/IEC61800-3 C2)
0.37-22
kw
3x380-480 - - 25 50 - 20 Yes Yes - No
V P20
H2 RFI filter (EN 55011 A2, EN/IEC 61800-3 C3)
30-90 kW
3x380-480 25 - - - - - No - No -
V P20
H3 RFI filter (EN55011 A1/B, EN/IEC 61800-3 C2/C1)
30-90 kW
3x380-480 - - 50 - 20 - Yes - No -
V P20
Table 7.3 EMC Emission Test Results
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7.3 Special Conditions

NOTIC

Do not use IP20/IP21 FC 111 units in dusty or humid
environments. See chapter 7.4 General Technical Data for
details.

7.3.1 Derating for Ambient Temperature
and Switching Frequency

Ensure that the ambient temperature measured over 24
hours is at least 5 °C lower than the maximum ambient
temperature that is specified for the frequency converter. If
the frequency converter is operated at a high ambient
temperature, decrease the continuous output current. For
derating curve, see VLT® HVAC Basic Drive FC 101 Design
Guide.

7.3.2 Derating for Low Air Pressure and
High Altitudes

The cooling capability of air is decreased at low air
pressure. For altitudes above 2000 m (6562 ft), contact
Danfoss regarding PELV. Below 1000 m (3281 ft) altitude,
no derating is necessary. For altitudes above 1000 m (3281
ft), decrease the ambient temperature or the maximum
output current. Decrease the output by 1% per 100 m (328
ft) altitude above 1000 m (3281 ft) or reduce the maximum
ambient temperature by 1 °C per 200 m (656 ft).
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7.4 General Technical Data

Protection and features
. Electronic motor thermal protection against overload.

. Temperature monitoring of the heat sink ensures that the frequency converter trips in case of overtemperature.

. The frequency converter is protected against short circuits between motor terminals U, V, W.

. When a motor phase is missing, the frequency converter trips and issues an alarm.

. When a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

. Monitoring of the DC-link voltage ensures that the frequency converter trips when the DC-link voltage is too low

or too high.

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

Mains supply (L1, L2, L3)

Supply voltage

380-480 V +10%

Supply frequency

50/60 Hz

Maximum imbalance temporary between mains phases

3.0% of rated supply voltage

True power factor (A)

20.9 nominal at rated load

Displacement power factor (cos®) near unity

(>0.98)

Switching on the input supply L1, L2, L3 (power-ups) enclosure sizes H1-H5

Maximum 2 times/min.

Switching on the input supply L1, L2, L3 (power-ups) enclosure sizes H6-H8

Maximum 1 time/min.

Environment according to EN 60664-1

Overvoltage category lll/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100000 Arms symmetrical Amperes, 240/480 V

maximum.

Motor output (U, V, W)

Output voltage

0-100% of supply voltage

Output frequency

0-200 Hz (VVC*), 0-400 Hz (u/f)

Switching on output

Unlimited

Ramp times

0.05-3600 s

Cable length and cross-section

Maximum motor cable length, screened/armoured (EMC-correct installation)

See chapter 7.2 EMC Emission Test Results

Maximum motor cable length, unscreened/unarmoured

50 m

Maximum cross-section to motor, mains"

Cross-section DC terminals for filter feedback on enclosure sizes H1-H3, 12, 13, 14

4 mm%/11 AWG

Cross-section DC terminals for filter feedback on enclosure sizes H4-H5

16 mm?2/6 AWG

Maximum cross-section to control terminals, rigid wire

2.5 mm?/14 AWG

Maximum cross-section to control terminals, flexible cable

2.5 mm?/14 AWG

Minimum cross-section to control terminals

0.05 mm?/30 AWG

1) See chapter 7.1 Mains Supply 3x380-480 V for more information

Digital inputs

Programmable digital inputs 4
Terminal number 18,19, 27, 29
Logic PNP or NPN
Voltage level 0-24 V DC
Voltage level, logic 0 PNP <5V DC
Voltage level, logic 1 PNP >10 V DC
Voltage level, logic 0 NPN >19 V DC
Voltage level, logic 1 NPN <14V DC
Maximum voltage on input 28 V DC

Input resistance, Ri

Approximately 4 kQ

Digital input 29 as thermistor input

Fault: >2.9 kQ and no fault: <800 Q

Digital input 29 as pulse input

Maximum frequency 32 kHz push-pull-driven & 5 kHz (O.C.)
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Analog inputs

Number of analog inputs 2
Terminal number 53, 54
Terminal 53 mode Parameter 6-19 Terminal 53 mode: 1=voltage, O=current
Terminal 54 mode Parameter 6-29 Terminal 54 mode: 1=voltage, O=current
Voltage level 0-10V
Input resistance, Ri Approximately 10 kQ
Maximum voltage 20V
Current level 0/4 to 20 mA (scalable)
Input resistance, Ri <500 Q
Maximum current 29 mA
Resolution on analog input 10 bit

Analog output

Number of programmable analog outputs 2
Terminal number 42, 45V
Current range at analog output 0/4-20 mA
Maximum load to common at analog output 500 Q
Maximum voltage at analog output 17V
Accuracy on analog output Maximum error: 0.4% of full scale
Resolution on analog output 10 bit

1) Terminal 42 and 45 can also be programmed as digital outputs.

Digital output

Number of digital outputs 4
Terminals 27 and 29

Terminal number 27, 29V
Voltage level at digital output 0-24V
Maximum output current (sink and source) 40 mA
Terminals 42 and 45

Terminal number 42, 452
Voltage level at digital output 17V
Maximum output current at digital output 20 mA
Maximum load at digital output 1 kQ

1) Terminals 27 and 29 can also be programmed as input.
2) Terminals 42 and 45 can also be programmed as analog output.
The digital outputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, RS485 serial communication
Terminal number 68 (P, TX+, RX+), 69 (N, TX-, RX-)
Terminal number 61 common for terminals 68 and 69

Control card, 24 V DC output
Terminal number 12
Maximum load 80 mA
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Relay output

Programmable relay output 2
Relay 01 and 02 01-03 (NC), 01-02 (NO), 04-06 (NC), 04-05 (NO)
Maximum terminal load (AC-1)" on 01-02/04-05 (NO) (Resistive load) 250 VAC, 3 A
Maximum terminal load (AC-15)" on 01-02/04-05 (NO) (Inductive load @ cos¢ 0.4) 250 VAC, 02 A
Maximum terminal load (DC-1)" on 01-02/04-05 (NO) (Resistive load) 30VDG 2A
Maximum terminal load (DC-13)" on 01-02/04-05 (NO) (Inductive load) 24V DC, 0.1 A
Maximum terminal load (AC-1)" on 01-03/04-06 (NC) (Resistive load) 250 VAC 3 A
Maximum terminal load (AC-15)" on 01-03/04-06 (NC) (Inductive load @ cos® 0.4) 250 VAC 02 A
Maximum terminal load (DC-1)" on 01-03/04-06 (NC) (Resistive load) 30VDGC 2A
Minimum terminal load on 01-03 (NC), 01-02 (NO) 24V DC 10 mA, 24 V AC 20 mA
Environment according to EN 60664-1 Overvoltage category lll/pollution degree 2

1) IEC 60947 parts 4 and 5.

Control card, 10 V DC output

Terminal number 50
Output voltage 105V 0.5V
Maximum load 25 mA

Ambient conditions

Enclosure protection rating IP20, IP54
Enclosure kit available IP21, TYPE 1
Vibration test 1049
Maximum relative humidity 5%-95% (IEC 60721-3-3; Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 60721-3-3), coated (standard) enclosure sizes H1-H5 Class 3C3
Aggressive environment (IEC 60721-3-3), non-coated enclosure sizes H6-H10 Class 3C2
Aggressive environment (IEC 60721-3-3), coated (optional) enclosure sizes H6-H10 Class 3C3
Aggressive environment (IEC 60721-3-3), non-coated enclosure sizes 12-18 Class 3C2
Test method according to IEC 60068-2-43 H2S (10 days)
Ambient temperature” See maximum output current at 40/50 °C in chapter 7.1 Mains Supply 3x380-480 V.
Minimum ambient temperature during full-scale operation 0°C
Minimum ambient temperature at reduced performance -20 °C
Minimum ambient temperature at reduced performance -10 °C
Temperature during storage/transport -30 to +65/70 °C
Maximum altitude above sea level without derating 1000 m
Maximum altitude above sea level with derating 3000 m
Derating for high altitude, see chapter 7.3.2 Derating for Low Air Pressure and High Altitudes.
Safety standards EN/IEC 61800-5-1, UL 508C
EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3
EN 61800-3, EN 61000-3-12, EN 61000-6-1/2, EN 61000-4-2, EN 61000-4-3, EN 61000-4-4,
EMC standards, Immunity EN 61000-4-5, EN 61000-4-6
Energy efficiency class IE2

1) Refer to Special Conditions in the design guide for:
. Derating for high ambient temperature.
o Derating for high altitude.
2) Determined according to EN 50598-2 at:
o Rated load.
. 90% rated frequency.
. Switching frequency factory setting.

. Switching pattern factory setting.
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