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Introduction Quick Guide

1 Introduction

1.1 Purpose of the Manual

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

The quick guide is intended for use by qualified personnel.

To use the frequency converter safely and professionally,
read and follow the quick guide. Pay particular attention to
the safety instructions and general warnings. Always keep
this quick guide with the frequency converter.

VLT® is a registered trademark.
1.2 Additional Resources

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

. The programming guide provides greater detail on
working with parameters.

. The design guide provides detailed information
about the design and applications of the
frequency converter.

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

Contact the local Danfoss supplier for technical documen-
tations.

1.3 Document and Software Version

The quick guide is regularly reviewed and updated. All
suggestions for improvement are welcome.

Edition Remarks Software version

MGO6A7 | Update due to new software release. 1.70

1.4 Approvals and Certifications

C¢

RoHS

1.5 Disposal

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

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

1.6 Product Overview

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

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

MGO06A702
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1.6.1 Block Diagram of the Frequency Area Component Functions
Converter Stores the DC power.
. K Provides ride-through
Illustration 1.1 is a block diagram of the internal 5 Capacitor ban protection for short power
components of the frequency converter. losses.
Converts the DC into a
g controlled PWM AC waveform
e J,],_,Jé,,,,,,,,,,,,,,,,,,,,,1‘ E 6 Inverter for a controlled variable
! i 2 p 3 2 6 ! ; @ output to the motor.
i - i
N L ! Regulated 3-phase output
~ jz 1 ! 7 [Output to motor power to the motor.
i ‘ ‘ 3 Input power, internal
| ‘ | processing, output, and motor
| 8 |
3 3 current are monitored to
””””””””””””””””””””””””” provide efficient operation
J6-J7 and control.
] r 2 7777777777777777 ; 7777777777777777 6 o 8 Control circuitry User interface and external
! 4 4 commands are monitored and
— .
AV L | performed.
~N T 4 5 T |
— ] i Status output and control can
3 ‘ ‘ 3 be provided.
i 8 ‘ i Brake chopper is used in the
T DC intermediate circuit to
. ° Brake chopper control DC voltage when the
Area Component Functions load feeds energy back.
o e AC mains supply to the
! Mains input frequency converter.
. . Illustration 1.1 Example of Block Diagram for a Frequency
o The rectifier bridge converts Converter
2 Rectifier the AC input to DC current to
supply inverter power.
e Intermediate DC-bus circuit
3 DC bus handles the DC current.
e Filters the intermediate DC
circuit current.
e Provides mains transient
protection.
e Reduces the root mean square
4 DC reactor (RMS) current.
e Raises the power factor
reflected back to the line.
e Reduces harmonics on the AC
input.
4 Danfoss A/S © 03/2017 All rights reserved. MGO06A702
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1.6.2 Enclosure Sizes and Power Ratings

Enclosure size
il J2 J3 J4 J5 J6 J7
380-480 V
Power size [kW 0.37-2.2 3.0-5.5 7.5 11-15 18.5-22 30-45 55-75
(hp)] (0.5-3) (4.0-7.5) (10) (15-20) (25-30) (40-60) (75-100)
B C °
e — g
A | <
Be =48 g
[ H 8
@- I
B580)-
N4
® ©
e
Dimensions
[mm (in)] < o
1 A 4
v E 3 = v
L
Height A 210 (8.3) 272.5 (10.7) 272.5 (10.7) 317.5 (12.5) 410 (16.1) 515 (20.3) 550 (21.7)
Width B 75 (3.0) 90 (3.5) 115 (4.5) 133 (5.2) 150 (5.9) 233 (9.2) 308 (12.1)
Depth C 168 (6.6) 168 (6.6) 168 (6.6) 245 (9.6) 245 (9.6) 241 (9.5) 323 (12.7)
Depth C with
. 173 (6.8) 173 (6.8) 173 (6.8) 250 (9.8) 250 (9.8) - -
option B
D 180 (7.1) 240 (9.4) 240 (9.4) 270 (10.6) 364.7 (14.4) 452 (17.8) 484.5 (19.0)
Mounting holes
a 198 (7.8) 260 (10.2) 260 (10.2) 297.5 (11.7) 390 (15.4) 495 (19.5) 521 (20.5)
b 60 (2.4) 70 (2.8) 90 (3.5) 105 (4.1) 120 (4.7) 200 (7.9) 270 (10.6)
Mounting screw M4 M5 M5 M6 Mé M8 M8

Table 1.1 Enclosure Sizes, Power Ratings, and Dimensions

MGO06A702 Danfoss A/S © 03/2017 All rights reserved. 5
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1.6.3 Exploded Views

130BC439.11

1 NLCP (accessory) 10 2-pole relay 2 (0.37-7.5 kW/0.5-10 hp), pluggable
3-pole relay 2 (11-22 kW/15-30 hp), pluggable
2 Control cassette 1 Mains terminals
3 RFI switch (screw M3x12 only) 12 Cable strain relief (accessory for 0.37-2.2 kW units)
4 Removable fan assembly 13 Pluggable RS485 terminal
5 Grounding clamp (accessory) 14 Fixed I/O terminals
6 Shielded cable grounding clamp and strain relief (accessory) 15 Fixed 1/0 terminals
7 Motor terminals (U, V, W), and brake and load sharing terminals |16 Terminal cover
8 PE ground 17 B options (MCB 102/MCB 103 accessories)
9 3-pole relay 1
lllustration 1.2 Exploded View, J1-J5 (0.37-22 kW/0.5-30 hp), IP20 (Taking J2 as an example)
6 Danfoss A/S © 03/2017 All rights reserved. MGO06A702
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1 J7 frequency converter 10 1/0 cable clamps

2 Removable fan assembly 1 Terminal cover

3 M5 screw X4 (for fan assembly) 12 Motor terminals

4 NLCP (accessory) 13 Load sharing terminals

5 B options (MCB 102/MCB 103 accessories) 14 Removable plugger (for load sharing terminal)
6 1/0 terminals 15 Shielded cable grounding clamps

7 1/0 terminals 16 Mains terminals

8 Pluggable RS485 terminals 17 Decoupling plate (accessory)

9 Relay terminal 1&2, fixed 18 M4 screw X3 (for decoupling plate)

lllustration 1.3 Exploded View, J6-J7 (30-75 kW/40-100 hp), IP20 (Taking J7 as an example)

MGO06A702

Danfoss A/S © 03/2017 All rights reserved.
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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
authorized to install, commission, and maintain equipment,
systems, and circuits in accordance with pertinent laws and
regulations. Also, the personnel must be familiar with the
instructions and safety measures described in this guide.

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 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

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

. Stop the motor.

. Disconnect AC mains and remote DC-link power
supplies, including battery back-ups, UPS, and
DC-link connections to other frequency
converters.

. Disconnect or lock PM motor.

. Wait for the capacitors to discharge fully. The
minimum duration of waiting time is specified
in Table 2.1 and is also visible on the product
label on top of the frequency converter.

. Before performing any service or repair work,
use an appropriate voltage measuring device to
make sure that the capacitors are fully
discharged.

8 Danfoss A/S © 03/2017 All rights reserved.
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Minimum waiting
Voltage Power range .
time
vl kW (hp)] .
(minutes)
0.37-7.5 kW
380-480 4
(0.5-10 hp)
11-75 kW
380-480 15
(15-100 hp)

Table 2.1 Discharge Time

AWARNING

LEAKAGE CURRENT HAZARD

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

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

AWARNING

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

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

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

o Follow the procedures in this manual.

NOTIC
HIGH ALTITUDES

For installation at altitudes above 2000 m (6562 ft),
contact Danfoss regarding PELV.

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.

NOTIC.

USE ON ISOLATED MAINS

For details about the use of the frequency converter on
isolated mains, refer to the section RFI Switch in the
design guide.

Follow the recommendations regarding the installation
on IT mains. Use relevant monitoring devices for IT
mains to avoid damage.

MGO06A702 Danfoss A/S © 03/2017 All rights reserved.



Mechanical Installation VLT® AutomationDrive FC 360

3 Mechanical Installation

3.1 Identification and Variants
Confirm that the equipment matches the requirements and 1-6: Product Name
ordering information by checking power size, voltage data, H: Heavy duty
7: Overload
and overload data on the nameplate of the frequency Q: Normal duty?
converter. 0.37-75 kW (0.5-100 hp). For example:
K37: 0.37 kW? (0.5 h
8-10: Power size ( P
~ 1K1: 1.1 KW (1.5 hp)
- - 2 11 K: 11 kW (15 hp)
VLT ® Automation Drive O
1 www.danfoss.com § 11-12: Voltage class |T4: 380-480 V 3-phases
T/C: FC-360HK37T4E20H2BXCDXXSXXXXAXBX - 13-15: IP class E20: IP20
2 ———P/N: 134F2970 S/N: 691950A240 Danfoss A/S 1617 Al h2C3 )
0.37 kW 0.5HP High Overload 6430 Nordborg -1/ . ass
1~ IN:3x380-480V 50/60Hz 1.24/0.99A Denmark 1: Brake ch X: No
3  3%0-Vin O- v : Brake chopper
OUT: 3x0-Vin 0-500Hz 1.2/1.1A(Tamb. 45 C) o c E PP B: Built-in?
RoHS E
iy A
20: PCB coating C:3C3
21: Mains terminals [ D: Load sharing
AX: No
29-30: Embedded
feldb AO: PROFIBUS
CAUTION: eldbus )
SEE MANUAL AL: PROFINET
A WARNING: BX: No option
STORED CHARGE DO NOT TOUCH UNTIL 4 MIN. AFTER 31-32: Optlon B BR MCB_102 EnCOdel’
DISCONNECTION BU: MCB-103 Resolver
RISK OF ELECTRIC SHOCK-DUAL SUPPLY DISCONNECT MAINS
AND LAODSHARING BEFORE SERVICE
Table 3.1 Type Code: Selection of Different Features and Options
For options and accessories, refer to the section Options and
1 [Type code Accessories in the VLT® AutomationDrive FC 360 Design Guide.
2 |Ordering number 1) Only 11-75 kW (15-100 hp) for normal duty variants. PROFIBUS
3 | Specifications and PROFINET are unavailable for normal duty.
2) For all power sizes, see chapter 8.1.1 Mains Supply 3x380-480 V
Illustration 3.1 Nameplates 1 and 2 AC.
3) 0.37-22 kW (0.5-30 hp) with built-in brake chopper. 30-75 kW
(40-100 hp) with external brake chopper only.
o
11234 |5|6|7|8|9|10[11[12|13[14]15|16|17[18|19|20|21|22|23|24|25|26|27|28|29| 30 31|32 (E
F|C|-|{3|6|0|H T4E20H2XXCDXXSXXXXAXBX§
B Al o @
Al L
lllustration 3.2 Type Code String
10 Danfoss A/S © 03/2017 All rights reserved. MGO06A702
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3.2 Installation Environment

NOTIC

REDUCED LIFETIME

In environments with airborne liquids, particles, or
corrosive gases, ensure that the IP/Type rating of the
equipment matches the installation environment. Failure
to meet requirements for ambient conditions can reduce
lifetime of the frequency converter.

. Ensure that requirements for air humidity,
temperature, and altitude are met.

Vibration and shock

The frequency converter complies with requirements for
units mounted on the walls and floors of production
premises, and in panels bolted to walls or floors.

For detailed ambient conditions specifications, refer to
chapter 8.2 General Technical Data.

3.3 Mounting
Select the best possible operation site by considering:
. Ambient operating temperature.
. Installation method.
. Cooling.
. Position of the frequency converter.
. Cable routing.

. Power source supplying correct voltage and
necessary current.

. Motor current rating within the maximum current
from the frequency converter.

. Correct rating of external fuses and circuit
breakers.

Cooling and mounting:
. Provide top and bottom clearance for air cooling,
see Table 3.2 for clearance requirements.

. Consider derating for temperatures starting from
45 °C (113 °F) and elevation 1000 m (3281 ft)
above sea level. See the design guide for details

on derating.
Enclosure size J1-J5 J6 and J7
Clearance above and below the
. ) 100 (3.94) 200 (7.87)
unit [mm (in)]

Table 3.2 Minimum Airflow Clearance Requirements

. Mount the unit vertically.
. IP20 units allow side-by-side installation.

. Improper mounting can result in overheating and
reduced performance.

. Use the slotted mounting holes on the unit for
wall mount, when provided.

. See chapter 8.4 Connection Tightening Torques for
proper tightening specifications.

3.3.1 Side-by-side Installation

All VLT® AutomationDrive FC 360 units can be installed
side by side in vertical position. The units do not require
extra ventilation on the side.

0= =olla=s =ollas =0 2

] ] - o

o g 4 @
180 1 MBS 1 s
@ @ @
® O 06 ® O 06
= mif o[(o)) 0 =
S0

lllustration 3.3 Side-by-side Installation

MGO06A702

Danfoss A/S © 03/2017 All rights reserved. 11
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3.3.2 Horizontal Mounting

Enclosure size J1-J5 of VLT® AutomationDrive FC 360 units
can be installed in horizontal position.

0=

0
&
130BF793.10

T

do63
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&

o
5|

Illustration 3.4 Normal Mounting

o
@ iz /J @ §
1 Hige) %
i @J )
0 E "
G v
Illustration 3.5 Correct Horizontal Mounting (Left Side
Downwards)
=4
— 0 &
@ @ Pl
H —
(k 1o
@ T ko

lllustration 3.6 Incorrect Horizontal Mounting (Right Side
Downwards)

12 Danfoss A/S © 03/2017 All rights reserved. MGO06A702
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4 Electrical Installation

4.1 General Requirements

AWARNING

EQUIPMENT HAZARD

Rotating shafts and electrical equipment can be
hazardous. It is important to protect against electrical
hazards when applying power to the unit. All electrical
work must conform to national and local electrical codes.
Installation, start up, and maintenance must be
performed only by trained and qualified personnel.
Failure to follow these guidelines could result in death or
serious injury.

AWARNING

WIRING ISOLATION

Run input power, motor wiring, and control wiring in 3
separate metallic conduits, or use separated shielded
cable for high frequency noise isolation. Failure to isolate
power, motor, and control wiring could result in less than
optimum frequency converter and associated equipment
performance.

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

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

. Lock out all the frequency converters simulta-
neously.

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

. Danfoss recommends that all power connections
are made with a minimum 75 °C (167 °F) rated
copper wire.

. See chapter 8 Specifications for recommended
wire sizes.

AWARNING

SHOCK HAZARD

The frequency converter can cause a DC current in the
PE conductor and hence result in death or serious injury.

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

Failure to follow the recommendation means that the
RCD cannot provide the intended protection.

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

. Input fusing is required to provide protection
against short circuit and overcurrent. If fuses are
not factory-supplied, the installer must provide
them. See maximum fuse ratings in
chapter 8.3 Fuses.

4.2 EMC-compliant Installation

To obtain an EMC-compliant installation, follow the
instructions provided in chapter 4.3 Grounding
Requirements, chapter 4.4 Wiring Schematic,

chapter 4.5 Mains, Motor, and Ground Connections, and
chapter 4.6 Control Wiring.

4.3 Grounding Requirements

AWARNING

GROUNDING HAZARD

For operator safety, a certified electrical installer should
ground the frequency converter in accordance with
national and local electrical codes and instructions
contained within this manual. Ground currents are higher
than 3.5 mA. Failure to ground the frequency converter
properly could result in death or serious injury.

. Proper protective grounding for equipment with
ground currents higher than 3.5 mA must be
established.

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

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

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

MGO06A702

Danfoss A/S © 03/2017 All rights reserved. 13




Electrical Installation VLT® AutomationDrive FC 360
o Keep the ground wire connections as short as
possible.
. Use high-strand wire to reduce electrical noise.
. Follow motor manufacturer wiring requirements.
=)
n
X B3 .o} 8
{ e g
o 0306 630 -
Iy — I ——e— M=

FC1 >< FC3

PE
] (-] ]
[ — [mp— [mp—
R)- - @x
030 o5 o 030
FC1 FC2 FC3
PE

lllustration 4.1 Grounding Principle

14 Danfoss A/S © 03/2017 All rights reserved. MGO06A702
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4.4 Wiring Schematic

This section describes how to wire the frequency converter.

~
3
3) <
S ‘ g
T \KMM\ ST T =
L i L
3 phase T [ [ % —
power T 1 | [ ﬁ =
input . ﬁ 4& 4K | ] ——=
= Motor
Switch Mode
Power Supply 4w
1 resistor
50 (+10V OUT)
+10VDC
0-10V DC -
0/4-20 mA 53(AIN)
0-10VDC [ | Q54(AIN) 250V AC 3A
0/4-20 mA T
55 (COM AIN)
N~ T T 7
/ | Iy 12 (+24V OUT)
/ / 250V AC,3A
| | | | P 5-00
( \ r \ ! 24V (NPN)
’ b | 78omN :IMOV(PNP)
| | \
| | | | 19 (D IN) :"X}ZOA‘VV(S\,‘\‘?;‘) (AOUT) 45 @ | Analog Output
| | 0/4-20 mA
} T Y20 (compiny ) \ H (oun42 &=
[ | [ | o :,\X}MV(NPN)
27 (DIN/OUT) | —— —— — 4
, \ ’ \ } _ 24\/} \ OV (PNP) _.) o ON=Terminated
| | | | P N H Z| OFF=Open
| |
\ | \ | LZ-ovl : 5V
; J ; J 24V (NPN)
\ | 720 @INOUT) | —— E’N 0V (PNP)
\ ) | } Traavy
‘1 1 “ | —
r I L Z-0vVi
| | Ro485 (NRS485) 69 RS485
| | \ 24V (NPN) Interface
\\ | \\ | 132 (DIN) :'\X}ov (PNP) L (PRS48S) 68
f ! V (NPN
\ | \ | 33(DIN) :':X;:v (E,NP)) Jov (COM R$485) 61
\ \ (PNP) = Source
! ! I 24V (NPN) (NPN) = Sink
nﬁ,,,,ﬁi,,, 31(DIN) CIX}OV(PNP) 1
Illustration 4.2 Basic Wiring Schematic Drawing
A=Analog, D=Digital
1) Built-in brake chopper available from J1-J5.
2) Relay 2 is 2-pole for J1-J3 and 3-pole for J4-J7. Relay 2 of J4-J7 with terminals 4, 5, and 6 has same NO/NC logic as relay 1.
Relays are pluggable in J1-J5, and fixed in J6-J7.
3) Single DC choke in J1-J5; Dual DC choke in J6-J7.
4) Switch S801 (bus terminal) can be used to enable termination on the RS485 port (terminals 68 and 69).
5) No BR for J6-J7.
MGO06A702 Danfoss A/S © 03/2017 All rights reserved. 15
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130BF228.10

\[

-
oK o)
Ky

feloToTeTeXeNeTeTToX)

2 14
1 C
3—°
T
T
4
L1
L2 ° T
L3
PE
5
1 PLC 10 Mains cable (unshielded)
2 Minimum 16 mm? (6 AWG) equalizing cable 1 Output contactor, and more.
3 Control cables 12 Cable insulation stripped
4 Minimum 200 mm (7.87 in) between control cables, motor 13 Common ground busbar. Follow local and national
cables, and mains cables. requirements for cabinet grounding.
5 Mains supply 14 Brake resistor
6 Bare (unpainted) surface 15 Metal box
7 Star washers 16 Connection to motor
8 Brake cable (shielded) 17 Motor
9 Motor cable (shielded) 18 EMC cable gland

lllustration 4.3 Typical Electrical Connection

16 Danfoss A/S © 03/2017 All rights reserved. MGO06A702
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4.5 Mains, Motor, and Ground Connections

AWARNING

INDUCED VOLTAGE

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

Grounding clamps are provided for motor wiring (see
llustration 4.4).

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

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

. Follow motor manufacturer wiring requirements.

. All frequency converters must be used with an
isolated input source and with ground reference
power lines. When supplied from an isolated
mains source (IT mains or floating delta) or
TT/TN-S mains with a grounded leg (grounded
delta), set parameter 14-50 RFI Filter to OFF
(enclosure sizes J6-J7) or remove the RFI screw
(enclosure sizes J1-J5). When off, the internal RFI
filter capacitors between the chassis and the
intermediate circuit are isolated to avoid damage
to the intermediate circuit and reduce ground
capacity currents in accordance with IEC 61800-3.

. Do not install a switch between the frequency
converter and the motor in IT mains.

130BC501.10

lllustration 4.4 Mains, Motor, and Ground Connections for

Enclosure Sizes J1-J5 (Taking J2 as an example)

1308064811

Illustration 4.5 Mains, Motor, and Ground Connections for

Enclosure Size J6-J7 (Taking J7 as an example)

Illustration 4.4 shows mains input, motor, and grounding
for enclosure sizes J1-J5. lllustration 4.5 shows mains input,
motor, and grounding for enclosure size J6-J7. Actual
configurations vary with unit types and optional
equipment.

MGO06A702
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iri Default
4.6 Control erlng Terminal Parameter . Description
setting
Access Parameter 5-10 Ter
. Remove the cover plate with a screwdriver. See 18 minal 18 Digital [8] Start
Illustration 4.6. Input A
ustration 4.6 p Digital inputs.
- Parameter 5-11 Ter
2 ) . 101
g 19 minal 19 Digital .
2 Reversing
Input
Parameter 5-16 Ter
) . [0] No L
31 minal 31 Digital . Digital input.
operation
Input
Parameter 5-14 Ter .
) . [0] No Digital input, 24
32 minal 32 Digital .
operation V encoder.
Input
Terminal 33 can
Parameter 5-15 Ter
) o [16] Preset ref | be used for
33 minal 33 Digital bit 0 pulse input.
Input
Illustration 4.6 Control Wiring Access for Enclosure Sizes J1-J7 Parameter 5-12 Ter
minal 27 Digital DI [2] Coast | Selectable for
27 Input inverse either digital
Control terminal types parameter 5-30 Ter |DO [0] No  |input, digital
lllustration 4.7 shows the frequency converter control minal 27 Digital operation output, or pulse
terminals. Terminal functions and default settings are Output output. Default
summarized in Table 4.1. Parameter 5-13 Ter setting is digital
o minal 29 Digital input.
& DI [14] Jog )
o Input Terminal 29 can
9 29 DO [0] No
Q parameter 5-31 Ter . be used for
2 . - operation .
- minal 29 Digital pulse input.
Output
Common for
digital inputs
20 - - and 0 V
potential for 24
V supply.
Analog inputs/outputs
Parameter 6-91 Ter Programmable
; [0] No analog output
42 minal 42 Analog ) g output.
Output operation The analog
signal is 0-20
lllustration 4.7 Control Terminal Locations mA or 4-20 mA
Parameter 6-71 Ter [0 No at a maximum of
45 minal 45 Analo
i 9 operation 500 Q. Can also
. . . utpu b fi d
See chapter 8.2 General Technical Data for terminal ratings € configured as
. digital outputs
details.
10 V DC analog
i Default L supply voltage.
Terminal Parameter i Description .
setting 15 mA maximum
Digital 1/0, pulse 1/0, encoder 50 - +10 vV DC commonly used
24 V DC supply for potenti-
voltage. ometer or
Maximum thermistor.
12 - +24 V DC )
output current is
100 mA for all
24 V loads.
18 Danfoss A/S © 03/2017 All rights reserved. MGO06A702
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. Default . . The default terminal programming initiates
Terminal Parameter . Description . K i
setting frequency converter functioning in a typical
Parameter group operational mode.
>3 6-1* Analog Input - Analog input. Using shielded control cables
53 Selectable for The preferred method in most cases is to secure control
Parameter group voltage or and serial communication cables with shielding clamps
54 6-2* Analog Input - current. provided at both ends to ensure the best possible high
>4 frequency cable contact.
55 _ _ Common for If the ground potential between the frequency converter
analog input and the PLC is different, electric noise could disturb the
Serial communication entire system. Solve this problem by fitting an equalizing
Integrated RC- cable as close as possible to the control cable. Minimum
filter for cable cable cross-section: 16 mm? (6 AWG).
shield. ONLY for N
61 - - connecting the 5
shield when 3
experiencing %
EMC problems.
Parameter group RS485 interface.
68 (+) |8-3*FCPort - A control card
Settings switch is 1 Minimum 16 mm? (6 AWG)
Parameter group provided for 2 |Equalizing cable
69 (1) 8-3* FC Port - termination
Settings resistance. Illustration 4.8 Shielding Clamps at Both Ends
Relays
Form C relay
output. These 50/60 Hz ground loops
relays are in With long control cables, ground loops could occur. To
01, 02, 03 5-40 [0] [9] Alarm various locations eliminate ground loops, connect 1 end of the shield to the
depending on ground with a 100 nF capacitor (keeping leads short).
the frequency ~
converter config- §
uration and size. g
Usable for AC or -
DC voltage and Illustration 4.9 Connection with a 100 nF Capacitor
resistive or
inductive loads.
04, 05, 06 5-40 [1] [5] Running

RO2 in J1-J3
enclosure is 2-
pole, only
terminals 04 and
05 are available

Table 4.1 Terminal Descriptions

Control terminal functions
Frequency converter functions are commanded by

receiving control input signals.

. Program each terminal for the function it
supports in the parameters associated with that
terminal.

. Confirm that the control terminal is programmed
for the correct function. See chapter 5 Commis-
sioning for details on accessing parameters and
programming.

Avoid EMC noise on serial communication

This terminal is connected to ground via an internal RC
link. Use twisted-pair cables to reduce interference
between conductors. The recommended method is shown
in lllustration 4.10.

130BB923.12

1 Minimum 16 mm? (6 AWG)

2 Equalizing cable

lllustration 4.10 Twisted-pair Cables

Alternatively, the connection to terminal 61 can be
omitted.

MGO06A702
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130BB924.12

1 Minimum 16 mm? (6 AWG)

2 Equalizing cable

lllustration 4.11 Twisted-pair Cables without Terminal 61

4.7 Jumper Terminals 12 and 27

When the factory default programming values are used,
connect a jumper wire between terminal 12 and terminal
27 for the frequency converter to operate.

. Digital input terminal 27 is designed to receive a
24 V DC coast command. In many applications,
wire a coast device to terminal 27.

. When no interlock device is used, wire a jumper
between control terminal 12 and terminal 27. This
provides internal 24 V signal on terminal 27.

. No signal present prevents the unit from
operating.

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

4.8 Serial Communication

Connect RS485 serial communication wiring to terminals
(+) 68 and (-) 69.

. Shielded serial communication cable is
recommended.

. See chapter 4.3.1 Grounding Requirements for
proper grounding.

130BB489.10

RS485

Illustration 4.12 Serial Communication Wiring Diagram

For basic serial communication set-up, select the following:
1. Protocol type in parameter 8-30 Protocol.

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

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

Two communication protocols are internal to the
frequency converter.

. Danfoss FC
. Modbus RTU

Follow motor manufacturer wiring requirements.

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

Selecting a specific communication protocol changes
various default parameter settings to match the specifi-
cations of the protocol and makes extra protocol-specific
parameters available.

20 Danfoss A/S © 03/2017 All rights reserved.
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5 Commissioning

5.1 Safety Instructions

See chapter 2 Safety for general safety instructions.

AWARNING

HIGH VOLTAGE

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

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

Before applying power:
1. Close the cover properly.

2. Check that all cable glands are firmly tightened.

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

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

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

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

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

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

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

5.2 Applying Power

Apply power to the frequency converter using the
following steps:

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

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

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

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

5.3 Hand On/Auto On Mode 5

After installation, there are 2 simple ways to start up the
frequency converter:
. Hand-on mode

. Auto-on mode

At the first power-up, it is in auto-on mode.

130BD062.10

Illustration 5.1 Location of Hand On, Off/Reset, and Auto On
Keys on the NLCP

. Press [Hand On] to provide a local start command
to the frequency converter. Press [A] and [Y] to
increase and decrease speed.

. Press [Off/Reset] to stop the frequency converter.

. Press [Auto On] to control the frequency
converter either via control terminals or bus
communication.

ACAUTION

Since the frequency converter is in auto-on mode at the
first power-up, the frequency converter may start the
motor directly when the start command is valid via
terminals or bus.

NOTIC

Parameter 5-12 Terminal 27 Digital Input has coast inverse
as default setting. Connect terminals 12 and 27 to test
Hand On/Auto On running.

MGO06A702
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5.4 Local Control Panel (LCP) Operations

VLT® AutomationDrive FC 360 supports numerical local
control panel (NLCP) LCP 21, graphic local control panel
(GLCP) LCP 102, and blind cover. This chapter describes the
operations with LCP 21 and LCP 102.

NOTIC

The frequency converter can also be programmed from
the MCT-10 Set-up Software on PC via RS485 com-port.
This software can be ordered using code number
130B1000 or downloaded from the Danfoss website:
www.danfoss.com/BusinessAreas/DrivesSolutions/software-
download.

5.4.1 Numerical Local Control Panel

The numerical local control panel LCP 21 is divided into 4
functional sections.

A. Numeric display.

B. Menu key.

C. Navigation keys and indicator lights (LEDs).
D. Operation keys and indicator lights (LEDs).

130BC506.10

Sha HEnM
3.
R e [ N N

4 — |

\

Status Quick Main
Menu Menu
Menu 1

\

Illustration 5.2 View of the LCP 21

A. Numeric display
The LCD display is backlit with 1 numeric line. All data is
shown in the LCP.

1 The 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-ups differ, both numbers are
shown in the display (set-up 12). The number flashing
indicates the edit set-up.

2 Parameter number.

Parameter value.

Motor direction is shown at the bottom left of the display.
A small arrow indicates the direction.

5 The triangle indicates whether the LCP is in Status, Quick
Menu, or Main Menu.

Table 5.1 Legend to lllustration 5.2, Section A

Setup 1234 -,Pgi
n.nn
00-00 Wl

o

130BD135.10

ppppp

lllustration 5.3 Display Information

B. Menu key
To select between Status, Quick Menu, or Main Menu,
press [Menul.

C. Indicator lights (LEDs) and navigation keys

Indicator | Light Function

ON turns on when the frequency

converter receives power from the
6 On Green . .
mains voltage, a DC bus terminal, or a

24 V external supply.

When warning conditions are met, the
yellow WARN LED turns on, and text
appears in the display area identifying

7 Warn Yellow

the problem.

A fault condition causes the red alarm
8 Alarm Red |LED to flash and an alarm text is

shown.

Table 5.2 Legend to lllustration 5.2, Indicator Lights (LEDs)

22 Danfoss A/S © 03/2017 All rights reserved.
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Key Function N/ g
Setup 1 ‘nn q g
For moving to the previous step or layer - 8
9 Backl | 97 e P P oriay 302 1o
in the navigation structure. /1N
For switching between parameter groups, »)
parameters, and within parameters, or AV
10 [A][Y] increasing/decreasing parameter values. SewupT N/
) 302 10017
Arrows can also be used for setting local .
Ps
reference. /N
Press to access parameter groups or to
1 [OK] ‘p group »)
enable a selection. v
Press to move from left to right within Serup _\‘_/
12 [>] the parameter value to chan h digit 302 'U' 0
e parameter value to change each dig uc | U
individually. /IN
&
Table 5.3 Legend to lllustration 5.2, Navigation Keys \/
Setup 1
o ooerati . 359900
. Operation keys and indicator lights (LEDs) ~ i J
/IN
Key Function o
Starts the frequency converter in local control. < NI/
etup 1
e An external stop signal by control input or 368 gq “D
13| Hand On serial communication overrides the local = -'/‘\ v

hand on.

Stops the motor but does not remove power
to the frequency converter, or resets the

14 | Off/Reset |frequency converter manually after a fault has
been cleared. If in alarm mode, the alarm is
reset if the alarm condition is removed.

Puts the system in remote operational mode.
15| Auto On | ® Responds to an external start command by

control terminals or bus communication.

Table 5.4 Legend to lllustration 5.2, Section D

AWARNING

HIGH VOLTAGE

Touching the frequency converter after pressing the [Off/
Reset] key is still dangerous, because the key does not
disconnect the frequency converter from the mains.

. Disconnect the frequency converter from the
mains and wait for the frequency converter to
fully discharge. See the discharge time in
Table 2.1.

5.4.2 The Right-key Function on NLCP

Press [>] to edit any of the 4 digits on the display
individually. When pressing [>] once, the cursor moves to
the first digit and the digit starts flashing as shown in
Illustration 5.4. Press the [A] [¥] to change the value.
Pressing [»] does not change the value of the digits or
move the decimal point.

lllustration 5.4 Right-key Function

[*] can also be used for moving between parameter
groups. When in Main Menu, press [>] to move to the first
parameter in the next parameter group (for example, move
from parameter 0-03 Regional Settings [0] International to
parameter 1-00 Configuration Mode [0] Open loop).

5.4.3 Quick Menu on NLCP

The Quick Menu gives easy access to the most frequently
used parameters.

1. To enter Quick Menu, press [Menu] until the
indicator in display is placed above Quick Menu.

2. Press [A] [¥] to select either QM1 or QM2, then

press [OK].

3. Press [4] [¥] to browse through the parameters in
Quick Menu.

4, Press [OK] to select a parameter.

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

6. Press [OK] to accept the change.

7. To exit, press either [Back] twice (or 3 times if in
QM2 and QM3) to enter Status, or press [Menu]
once to enter Main Menu.

MGO06A702
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5.4.4 Status Menu on NLCP

After power-up, Status Menu is active. Press [Menu] to
toggle between Status, Quick Menu, and Main Menu.

[a] and [Y] toggle between the options in each menu.

The display indicates the status mode with a small arrow
above Status.

e."LipE'E'. q B- 8 Hz

L4
N _w

130BA466.10

| — Status Quick Main
— Menu Menu
Menu |,
P N .

lllustration 5.6 Indicating Status Mode

The following 8 parameters can be accessed from NLCP
status menu in auto-on mode:
. Parameter 16-02 Reference [%].

. Parameter 16-09 Custom Readout.
. Parameter 16-10 Power [kW].

. Parameter 16-13 Frequency.

. Parameter 16-14 Motor current.

. Parameter 16-16 Torque [Nm].

. Parameter 16-30 DC Link Voltage.
. Parameter 16-52 Feedback[Unit].

The following 6 parameters can be accessed from NLCP
status menu in [Hand On] mode:
. Parameter 16-09 Custom Readout.

. Parameter 16-10 Power [kW].

. Parameter 16-13 Frequency.

. Parameter 16-14 Motor current.

. Parameter 16-16 Torque [Nm].

. Parameter 16-30 DC Link Voltage.

5.4.5 Main Menu on NLCP

The Main Menu gives access to all parameters.

1. To enter Main Menu, press [Menu] until the
indicator in the display is placed above Main
Menu.
2. [A] [¥]: Browse through the parameter groups.
3. Press [OK] to select a parameter group.
4. [A] [v]: Browse through the parameters in the
specific group. 5
5. Press [OK] to select the parameter.

o

[*] and [4] [Y]: Set/change the parameter value.
Press [OK] to accept the value.

8. To exit, press either [Back] twice (or 3 times for
array parameters) to enter Main Menu, or press
[Menu] once to enter Status.

See lllustration 5.7, lllustration 5.8, and Illustration 5.9 for the
principles of changing the value of continuous,
enumerated, and array parameters, respectively. The
actions in the illustrations are described in Table 5.5,

Table 5.6, and Table 5.7.

MGO06A702
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~ 130BC446.10

lllustration 5.7 Main Menu Interactions - Continuous

Parameters

[OK]: The first parameter in the group is shown.

Press [ Y] repeatedly to move down to the parameter.

Press [OK] to start editing.

[*1: First digit flashing (can be edited).

»]: Second digit flashing (can be edited).

N|oju|lps~|lw] M| -

[
[*]: Third digit flashing (can be edited).
[V]: Decreases the parameter value, the decimal point

changes automatically.

A]: Increases the parameter value.

Back]: Cancel changes, return to 2.

10

A][¥]: Select parameter within the group.

11

Back]: Removes the value and shows the parameter group.

12

[
[
[OK]: Accept changes, return to 2.
[
[
[

A][v]: Select group.

Table 5.5 Changing Values in Continuous Parameters

For enumerated parameters, the interaction is similar, but
the parameter value is shown in brackets because of the

LCP 21 digits limitation (4 large digits), and the enum can
be greater than 99. When the enum value is greater than
99, the LCP 21 can only show the first part of the bracket.

Setup 1

130BC447.11

Illustration 5.8 Main Menu Interactions - Enumerated

Parameters

[OK]: The first parameter in the group is shown.

Press [OK] to start editing.

[A][¥]: Change parameter value (flashing).

D] WIN]| =

Press [Back] to cancel changes or [OK] to accept changes
(return to screen 2).

(9]

A][V]: Select a parameter within the group.

[
[Back]: Removes the value and shows the parameter group.
[

A][V]: Select a group.

Table 5.6 Changing Values in Enumerated Parameters

26
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Array parameters function as follows:

Setup 1

35 O ;

INDEX ~v

Illustration 5.9 Main Menu Interactions - Array Parameters

130BC448.10

—_

[OK]: Shows parameter numbers and the value in the first
index.

[OK]: Index can be selected.

[A][V]: Select index.

[OK]: Value can be edited.

[A][Y]: Change parameter value (flashing).

| L] WIN

[Back]: Cancels changes.
[OK]: Accepts changes.

7 [Back]: Cancels editing index, a new parameter can be
selected.

8 |[A][V]: Select parameter within the group.

9 [Back]: Removes parameter index value and shows the

C. Navigation keys and indicator lights (LEDs).

D. Operation keys and reset.

=
1 O |~ 3 §
Tl | |status IS Q
[~ F799 RPM 783A 36.4 kw1 2
/ —
2— 0.000
A s
/’ //
4 Auto Remote Ramping
6 — — — —
\\ | — 9
™~ Status Quick Main Alarm 7]
B Menu Menu Log
77— !

)

[}
QQ/
H—12
15 —
|l Warn.
16— | =13
| L Alarm

D @
\ 14

/ { \
18 19 20 21

Illustration 5.10 Graphic Local Control Panel (GLCP)

A. Display area

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

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

parameter group. Display Parameter number Default setting
10 | [A][V]: Select group. 1 0-20 [1602] Reference [%]
2 0-21 [1614] Motor Current
Table 5.7 Changing Values in Array Parameters 3 022 11610] Power [kWI
4 0-23 [1613] Frequency
5.4.6 Graphical Local Control Panel s 034 [1502] KWh Counter

The graphical local control panel LCP 102 has a larger

display area, which shows more information than LCP 21.

LCP 102 supports English, Chinese, and Portuguese
displays.

The GLCP is divided into 4 functional groups (see
Hlustration 5.10).

A. Display area.
B. Display menu keys.

Table 5.8 Legend to lllustration 5.10, Display Area

B. Display menu keys

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

Key Function

6 Status

Shows operational information.

MGO06A702
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Key Function D. Operation keys and reset
Quick Allows access to programming parameters Operation keys are at the bottom of the LCP.
uic
7 M for initial set-up instructions and many
enu i
detailed application instructions. Key Function
. Allows access to all programming Starts the frequency converter in hand-on
8 | Main Menu mode
parameters. :
Shows a list of current warnings, the last 10 18 Hand On | ® An external stop signal by control input
9 | Alarm Log ) or serial communication overrides the
alarms, and the maintenance log.
local hand on.
Table 5.9 Legend to lllustration 5.10, Display Menu Keys Stops the motor but does not remove power
19 Off
to the frequency converter.
C. NaVIgatlon keys and indicator I'ghtS. (LEDs) . Puts the system in remote operational mode.
Nawganon ke}/s are used for progrz?mrr.nng functions and « Responds to an external start command
moving the display cursor. The navigation keys also 20 | Auto On by control terminals or serial communi-
provide speed control in local operation. There are also 3 cation
frequency converter status indicator lights in this area.
Resets the frequency converter manually
- 21 Reset
Key Function after a fault has been cleared.
10 Back Reverts to the previous step or list in the
ac i i
menu structure. Table 5.12 Legend to lllustration 5.10, Operation Keys and Reset
Cancels the last change or command as long
1 Cancel
as the display mode has not changed. NOTIC
1 Inf Press for a definition of the function being To adjust the display contrast, press [Status] and the
nfo
shown. [Al/I¥] keys.
13 Navigation | To move between items in the menu, use the
keys |4 navigation keys. 5.4.7 Changing Parameter Settings with
14 oK Press to access parameter groups or to GLCP
enable a selection.

Table 5.10 Legend to lllustration 5.10, Navigation Keys

Access and change parameter settings from the Quick

Menu or from the Main Menu. The Quick Menu only gives
access to a limited number of parameters.

Indicator Light Function
ON turns on when the frequency . .
. 1. Press [Quick Menu] or [Main Menu] on the LCP.
converter receives power from the
15 On Green .
mains voltage or a DC bus 2. Press [4] [Y] to browse through the parameter
terminal. groups, press [OK] to select a parameter group.
When warning conditions are met, 3. Press [4] [Y] to browse through the parameters,
the yellow WARN LED turns on,
16 Warn Yellow press [OK] to select a parameter.
and text appears in the display
area identifying the problem. 4, Press [4] [Y] to change the value of a parameter
A fault condition causes the red setting.
17 Alarm Red alarm LED to flash, and an alarm 5. Press [«] [*] to shift digit when a decimal
text is shown. parameter is in the editing state.
Table 5.11 Legend to Illustration 5.10, Indicator Lights (LEDs) 6. Press [OK] to accept the change.
7. Press either [Back] twice to enter Status, or press

[Main Menu] once to enter the Main Menu.

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

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

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

. The message Empty indicates that no parameters
have been changed.
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5.4.8 Mounting the GLCP

Use the GLCP adapter (ordering number: 132B0281) and a
cable to connect the LCP 102 to frequency converter, as
shown in /llustration 5.11.

130BD532.10

\/

lllustration 5.11 GLCP Adapter and Connecting Cable

5.4.9 Backing Up/Downloading Parameters
with LCP

Establishing the correct programming for applications
often requires setting functions in several related
parameters. Parameter details are provided in

chapter 9.2 Parameter Menu Structure.

Programming data is stored internally in the frequency
converter.

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

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

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

Back-up/download process
1. Press [Off] on GLCP or [Off Reset] on NLCP to stop
the motor before uploading or downloading data.

2. Press [Main Menu] parameter 0-50 LCP Copy and
press [OK].

3. Select [1] All to LCP to upload data to the LCP, or
select [2] All from LCP to download data from the
LCP, or select [3] Size indep. from LCP to download
motor size independent parameters from LCP.

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

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

5.4.10 Restoring Default Settings with LCP

NOTIC

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

Restoring the default parameter settings is done by initiali-
zation of the frequency converter. Initialization is carried
out through parameter 14-22 Operation Mode
(recommended) or manually. Initialization does not reset
the settings for parameter 1-06 Clockwise Direction and
parameter 0-03 Regional Settings.

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

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

Recommended initialization procedure, via
parameter 14-22 Operation Mode
1. Select parameter 14-22 Operation Mode and press
[OK].

2. Select [2] Initialisation and press [OK].

3. Remove power to the unit and wait until the
display turns off.

4. Apply power to the unit.

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

5. Alarm 80, Drive initialised to default value is shown.

6. Press [Reset] to return to operating mode.
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Manual initialization procedure
1. Remove power to the unit and wait until the
display turns off.

2. Press and hold [Status], [Main Menu], and [OK] at
the same time on the GLCP, or press [Menu] and
[OK] at the same time on the NLCP while
applying power to the unit (approximately 5 s or
until a click is heard and the fan starts).

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

Manual initialization does not reset the following
frequency converter information:
. Parameter 0-03 Regional Settings

. Parameter 1-06 Clockwise Direction
. Parameter 15-00 Operating hours

. Parameter 15-03 Power Up's

. Parameter 15-04 Over Temp's

. Parameter 15-05 Over Volt's

. Parameter 15-30 Alarm Log: Error Code

5.5 Basic Programming

5.5.1 Asynchronous Motor Set-up

Enter the following motor data in the listed order. Find the
information on the motor nameplate.

1. Parameter 1-20 Motor Power.

2 Parameter 1-22 Motor Voltage.

3 Parameter 1-23 Motor Frequency.

4. Parameter 1-24 Motor Current.

5 Parameter 1-25 Motor Nominal Speed.

For optimum performance in VVC* mode, extra motor data
is required to set up the following parameters.

Parameter 1-30 Stator Resistance (Rs).
Parameter 1-31 Rotor Resistance (Rr).

Parameter 1-33 Stator Leakage Reactance (X1).

v ©® N O

Parameter 1-35 Main Reactance (Xh).

The data is found in the motor datasheet (this data is
typically not available on the motor nameplate). Run a
complete AMA using parameter 1-29 Automatic Motor
Adaption (AMA) [1] Enable Complete AMA or enter the
parameters manually.

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

5.5.2 PM Motor Set-up in VVC*

Initial programming steps

1. Set parameter 1-10 Motor Construction to the
following options to activate PM motor operation:

1a [1] PM, non salient SPM
1b [3] PM, salient IPM

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

NOTIC

Encoder feedback is not supported for PM motors.

Programming motor data

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

The information is on the motor nameplate and in the
motor datasheet.

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

Parameter 1-26 Motor Cont. Rated Torque.

Parameter 1-25 Motor Nominal Speed.

2

3

4, Parameter 1-39 Motor Poles.

5 Parameter 1-40 Back EMF at 1000 RPM.
6

Parameter 1-42 Motor Cable Length.

Run a complete AMA using parameter 1-29 Automatic
Motor Adaption (AMA) and select [1] Enable Complete AMA.
If a complete AMA is not performed successfully, configure
the following parameters manually.

1. Parameter 1-30 Stator Resistance (Rs).
Enter phase common stator winding resistance
(Rs). If only phase-to-phase data is available,
divide the phase-to-phase value by 2 to achieve
the phase value.
It is also possible to measure the value with an
ohmmeter, which also takes the resistance of the
cable into account. Divide the measured value by
2 and enter the result.

2. Parameter 1-37 d-axis Inductance (Ld).
Enter direct axis inductance of the PM motor.
If only phase-to-phase data is available, divide the
phase-to-phase value by 2 to achieve the phase
value.
It is also possible to measure the value with an
inductance meter, which also takes the
inductance of the cable into account. Divide the
measured value by 2 and enter the result.

3. Parameter 1-38 g-axis Inductance (Lq).
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This parameter is active only when

parameter 1-10 Motor Construction is set to [3] PM,
salient IPM.

Enter the quadrature axis inductance of the PM
motor. If only phase-to-phase data is available,
divide the phase-to-phase value by 2 to achieve
the phase value.

It is also possible to measure the value with an
inductance meter, which also takes the
inductance of the cable into account. Make 1
rotation of the motor’s rotor and find the
maximum phase-to-phase inductance value.
Divide the value by 2 and enter the result.

4. Parameter 1-44 d-axis Inductance Sat. (LdSat).
This parameter is active only when
parameter 1-10 Motor Construction is set to [3] PM,
salient IPM.
This parameter corresponds to the saturation
inductance of d-axis. The default value is the
value set in parameter 1-37 d-axis Inductance (Ld).
Do not change the default value in most cases. If
the motor supplier provides the saturation curve,
enter the d-axis inductance value, which is 100%
of the nominal current.

5. Parameter 1-45 g-axis Inductance Sat. (LgSat).
This parameter is active only when
parameter 1-10 Motor Construction is set to [3] PM,
salient IPM.
This parameter corresponds to the saturation
inductance of g-axis. The default value is the
value set in parameter 1-38 g-axis Inductance (Lq).
In most cases, do not change the default. If the
motor supplier provides the saturation curve,
enter the g-axis inductance value, which is 100%
of the nominal current.

Test motor operation

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

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

Rotor detection

This function is the recommended selection for
applications where the motor starts from standstill, for
example pumps or conveyors. For some motors, a sound is
heard when the frequency converter performs the rotor
detection. This sound does not harm the motor. Adjust the
value in parameter 1-46 Position Detection Gain for different
motors. If the frequency converter fails to start, or an
overcurrent alarm occurs when the frequency converter
starts, check if the rotor is blocked or not. If the rotor is
not blocked, set parameter 1-70 Start Mode to [1] Parking
and try again.

Parking

This function is the recommended option for applications
where the motor is rotating at low speed, for example
windmilling in fan applications. Parameter 2-06 Parking
Current and parameter 2-07 Parking Time are adjustable.
Increase the factory setting of these parameters for
applications with high inertia.

Start the motor at nominal speed. If the application does
not run well, check the VVC* PM settings. Table 5.13 shows
recommendations in different applications.

Application Settings

Low inertia applications e Increase the value for
ILoad"/IMotor® <5 parameter 1-17 Voltage filter time

const. by factor 5 to 10.

e Reduce the value for
parameter 1-14 Damping Gain.

e Reduce the value (<100%) for
parameter 1-66 Min. Current at
Low Speed.

Medium inertia Keep calculated values.
applications

50>IL0ad/IMotor >5

High inertia applications Increase the values for

lLoad/IMotor > 50 parameter 1-14 Damping Gain,
parameter 1-15 Low Speed Filter Time
Const., and parameter 1-16 High

Speed Filter Time Const.

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

Decrease parameter 1-17 Voltage
filter time const.

Decrease parameter 1-66 Min. Current
at Low Speed (>100% for longer time

can overheat the motor).

Table 5.13 Recommendations in Different Applications

1) lioaa=The inertia of load.
2) Imotor=The inertia of motor.

If the motor starts oscillating at a certain speed, increase
parameter 1-14 Damping Gain. Increase the value in small
steps.

Adjust the starting torque in parameter 1-66 Min. Current at
Low Speed. 100% provides nominal torque as starting
torque.

5.5.3 Automatic Motor Adaptation (AMA)

Automatic motor adaptation (AMA)

It is highly recommended to run AMA because it measures
the electrical characteristics of the motor to optimize
compatibility between the frequency converter and the
motor under VVC* mode.
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. The frequency converter builds a mathematical
model of the motor for regulating output motor
current, thus enhancing motor performance.

. Some motors are unable to run the complete
version of the test. In that case, select Enable
reduced AMA.

. If warnings or alarms occur, see
chapter 7.3 Warning and Alarm Code List.

. Run this procedure on a cold motor for best
results.

To run AMA using the numeric LCP
1. By default parameter setting, connect terminals
12 and 27 before running AMA.

Enter the Main Menu.
Go to parameter group 1-** Load and Motor.

Press [OK].

ok woN

Set motor parameters using nameplate data for
parameter group 1-2* Motor Data.

6. Set parameter 1-39 Motor Poles for IM and PM.
7. Set parameter 1-40 Back EMF at 1000 RPM for PM.

8. Set motor cable length in parameter 1-42 Motor
Cable Length.

9. Go to parameter 1-29 Automatic Motor Adaptation
(AMA).

10.  Press [OK].

11.  Select [1] Enable complete AMA.
12.  Press [OKI].

13.  Press [Hand On] to activate AMA.

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

Depending on the power size, the AMA takes 3-10
minutes to complete.

NOTIC

The AMA function does not cause the motor to run, and
it does not harm the motor.

5.6 Checking Motor Rotation

Before running the frequency converter, check the motor
rotation.

1. Press [Hand On].
Press [4] for positive speed reference.

Check that the speed shown is positive.

H> woN

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

5. Verify that the motor running direction matches
the setting in parameter 1-06 Clockwise Direction.

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

a. Verify that the motor turns
clockwise.

b.  Verify that the LCP direction
arrow is clockwise.

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

a. Verify that the motor turns
counterclockwise.

b. Verify that the LCP direction

arrow is counterclockwise.

5.7 Checking Encoder Rotation

Only check encoder rotation if encoder feedback is used.

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

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

3. Press [Hand On].

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

5. Check in parameter 16-57 Feedback [RPM] that the
feedback is positive.

NOTIC
NEGATIVE FEEDBACK

If the feedback is negative, the encoder connection is
wrong. Use parameter 5-71 Term 32/33 Encoder Direction
to inverse the direction, or reverse the encoder cables.

5.8 Local-control Test

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

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

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

If acceleration or deceleration problems occur, see
chapter 7.5 Troubleshooting. See chapter 7.1 Warning and
Alarm Types for resetting the frequency converter after a
trip.
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5.9 System Start-up

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

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

3. Adjust the speed reference throughout the speed

range.

4, Remove the external run command.

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

If warnings or alarms occur, see chapter 7.1 Warning and
Alarm Types for resetting the frequency converter after a
trip.

5.10 PROFIBUS

VLT® AutomationDrive FC 360 frequency converters
support PROFIBUS. If PROFIBUS is needed,

. Order a new frequency converter on which the
control cassette with PROFIBUS is pre-installed;

. Order a control cassette with PROFIBUS to replace
the standard control cassette on an existing
frequency converter. In this case, upgrade the
firmware with MCT-10 Set-up Software.

In both cases, ensure that parameter 15-43 Software Version
is higher than 1.20.

Illustration 5.12 shows the front panel of a control cassette
with PROFIBUS.

o

-le

@)
LCP Con

130BD650.10

-
%@

ON
WARNING
ALARM

1 Termination resistor switch
2 PROFIBUS address selector

Illustration 5.12 Front Panel of a Control Cassette with
PROFIBUS
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The functions of the LEDs and switches on the front panel
are introduced in Table 5.14.

The PROFIBUS decoupling kit contains parts that are
required for PROFIBUS to work. Install the kit after the
control cassette with PROFIBUS is installed. lllustration 5.13

LED/Switch | Description and lllustration 5.14 show how to install the decoupling kit
NS2 Not used for PROFIBUS. on a frequency converter.
NS1 Indicates the network status when communi-
cating with the PROFIBUS master. When this E
indicator light shows constant green, data g
exchange between the master and the frequency §
converter is active. -
MS Indicates the module status, which is acyclic DP
V1 communication from either a PROFIBUS
master class 1 (PLC) or a master class 2 (MCT-10
Set-up Software, FDT tool). When this indicator
light shows constant green, DP V1 communi-
cation from master classes 1 and 2 is active.
COM Communication status for RS485. Not used for
PROFIBUS.
Termination |When the switch is turned on, the termination
resistor resistor is in effect.
switch
PROFIBUS Use the switches in the selector to set the
address PROFIBUS address. The address change comes
selector into effect at the next power-up.
NOTIC.
Switch off the power supply before
changing the switches.
Table 5.14 Functions of LEDs and Switches L\L%
‘ 1 |Screws |
Illustration 5.13 Fasten the Plate with Screws
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To install the decoupling kit:

1. Place the decoupling plate on the control
cassette that is mounted on the frequency
converter, and fasten the plate using 2 screws
(supplied), as shown in lllustration 5.15.
Tightening torque 0.7-1.0 Nm (6.2-8.9 in-Ib).

1308D617.10

130BE332.10

‘ 1 | 5-pin Connector |

lllustration 5.14 Push the 5-pin Connector into Place

5.11 PROFINET

‘ 1 | Screws

VLT® AutomationDrive FC 360 frequency converters
support PROFINET. If PROFINET is needed, lllustration 5.15 Fasten the Plate with Screws

. Order a new frequency converter on which the
control cassette with PROFINET is pre-installed;

2. Push the Ethernet cable connectors into the slots
on the control cassette. Place Ethernet cables
between the spring loaded metal clamps, as
shown in lllustration 5.16, to establish mechanical
fixation and electrical contact between the cable
and ground.

. Order a control cassette with PROFINET (ordering
number: 132B0257) to replace the standard
control cassette on an existing frequency
converter. In this case, upgrade the software with
MCT-10 Set-up Software. See the service manual
for the instructions to upgrade the software.

In both cases, ensure that parameter 15-43 Software Version
is higher than 1.40.

In the package of each control cassette with PROFINET, a
decoupling kit is provided for better mechanical fixation.
Install the decoupling kit after the control casette is
installed.
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~

130BE308.10

.

Illustration 5.16 Place Ethernet Cables between Clamps
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6 Applications

6.1 Application Selections

Use the selections for quick application set-up of the most
common applications by setting parameter 0-16 Application
Selection. When necessary, the selections can be modified
for individual needs. All selections are for auto-on mode.

NOTIC

When an application is selected, relevant parameters are
automatically set. Customer-specific configuration of all
parameters based on specific requirements is still
possible.

NOTIC

It is recommended to initialize the frequency converter
via parameter 14-22 Operation Mode or 2 finger reset
before setting parameter 0-16 Application Selection.

NOTIC

If any of the applications are selected, relay 1 is set to
[Running] and relay 2 is set to [Alarm] automatically.

Application

Pumps, fans, compressors.

Parameter 0-16 Application Selection is set to [1] Simple Process
Close Loop.

Description
For applications where a value (for example, pressure,
temperature) must be kept at a desired level by sensor feedback.

FC 360

+24V|12
DI1T |18
DI2 |19
DI3 |27
D14 129
DI5 |31
DI6 |32
DI7 |33
COMmM |20
+10V|50
All |53 - +

130BC430.11

Start

Coast inverse

Jog

A2 |54 | mA |
COM|55

Aot a2 A >
r02 a5 —( ——

R1

R2

Parameter settings

Parameter Option/value

[3] Process Closed
Loop

Parameter 1-00 Configuration Mode

Parameter 1-03 Torque Characteristics [1] Variable Torque

Parameter 3-00 Reference Range [0] Min- Max

Parameter 3-15 Reference 1 Source [0] No Function

Parameter 4-12 Motor Speed Low Limit [Hz] |30.0 Hz

Parameter 4-14 Motor Speed High Limit 50.0 Hz
[Hz]

Parameter 5-10 Terminal 18 Digital Input [8] Start

Parameter 5-12 Terminal 27 Digital Input [2] Coast Inverse

Parameter 5-14 Terminal 32 Digital Input [14] Jog

Parameter 5-40 Function Relay [5] Running

(Relay 1 Selection)

Parameter 5-40 Function Relay [9] Alarm

(Relay 2 Selection)

Parameter 6-22 Terminal 54 Low Current 4.0 mA

Parameter 6-23 Terminal 54 High Current 20.0 mA
Parameter 6-29 Terminal 54 mode [0] Current Mode
Parameter 6-70 Terminal 45 Mode [0] 0-20 mA

MGO06A702
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All | 53

+10v] 50 ET

420
A2 |54 | mA '—FJr

Mode

Parameter 6-71 Terminal 45 Analog Output |[100] Output Parameter 5-10 Terminal 18 | [8] Start [8] Start
frequency Digital Input
Parameter 6-90 Terminal 42 Mode [0] 0-20 mA Parameter 5-12 Terminal 27 | [2] Coast Inverse [2] Coast
Parameter 6-91 Terminal 42 Analog Output ([103] Motor Current Digital Input Inverse
Parameter 7-20 Process CL Feedback 1 [2] Analog input 54 Parameter 5-14 Terminal 32 | [23] Set-up select [23] Set-up
Resource Digital Input select
Parameter 5-40 Function [5] Running [5] Running
Table 6.1 Process Closed Loop Relay (Relay 1 Selection)
Parameter 5-40 Function [9] Alarm [9] Alarm
Application Relay (Relay 2 Selection)
Local/remote. Parameter 6-10 Terminal 530.07 V
Parameter 0-16 Application Selection is set to [2] Local/Remote.
Low Voltage
Descrlpt'lon' . Parameter 6-11 Terminal 53|10 V
For applications wher.e the speed reference can be.swnched High Voltage
between local potentiometer and remote current signal. Parameter 6-19 Terminal 53 | (1] Voltage Mode
FC 360 = mode
Q@ Parameter 6-22 Terminal 54 4.0 mA
+24V| 12 )
_— 3 Low Current
DI |18 guart | -
o2 | 19 - Parameter 6-23 Terminal 54 20.0 mA
High Current
DI3 |27
Parameter 6-29 Terminal 54 [0] Current
Dl4 | 29 Coast inverse
o mode Mode
5 |31
o6 | 32 Parameter 6-70 Terminal 45 [ [0] 0-20 mA [0] 0-20 mA
o7 |33 Setup select Mode
Parameter 6-71 Terminal 45 [[100] Output [100] Output
COM| 20
Analog Output frequency frequency
Parameter 6-90 Terminal 42 | [0] 0-20 mA [0] 0-20 mA

Parameter 6-91 Terminal 42

[103] Motor Current

[103] Motor

com| 55 Analog Output Current

A01 |42 — H’J

AO2 | 45 % Table 6.2 Local/Remote

B —
R1 | 2|
3
| 4]
R2 | 5 |
6

Parameter settings Set-up 1 Set-up 2
Parameter 0-10 Active Set- |[9] Multi Set-up [9] Multi Set-up
up
Parameter 0-12 Link Setups |[20] Linked [20] Linked
Parameter 1-00 Configu- [0] Speed Open Loop |[0] Speed Open
ration Mode Loop
Parameter 3-00 Reference | [0] Min-Max [0] Min-Max
Range
Parameter 3-15 Reference 1 ([1] Al 53 [2] Al 54
Source
Parameter 3-16 Reference 2 |[0] No function [0] No function
Source
Parameter 4-12 Motor 25.0 Hz 25.0 Hz
Speed Low Limit [Hz]
Parameter 4-14 Motor 50.0 Hz 50.0 Hz
Speed High Limit [Hz]
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Application
Conveyors, extruders.

Parameter 0-16 Application Selection is set to [3] Speed Open Loop.

Description

For running at a stable speed by a voltage reference signal.

Application
Machine tools, texturizers.

Parameter 0-16 Application Selection is set to [4] Simple Speed

Closed Loop.

FC 360 é
+24v| 12 %
DI | 18 76** 2
DR |19
D3 |27
DI | 29 Coast inverse
DIs | 31
Di6 | 32
DI7 |33
com| 20
+10v] 50 Ei
Al |53
A2 |54
COM| 55
aot |42 (>
ro2 |45 —( ——>——

I
R1 | 2|

3

L4
R2 | 5 |

6

Description

For precise speed applications with 24 V encoder feedback.

Parameter settings

o
FC 360 =
+24v| 12 %
DI | 18 76** L
D2 | 19
D13 | 27
DI4 | 29
DI5 |31 Coastinverse |
DIs |32 [ T
DI7 |33 A
com| 20—
+10v] 50 j’i
Al |53
A2 | 54
com| 55
aot | a2 (>
ao2 a5 )—>—r
I
R1 | 2|
3
4
R2 |5 |
6

Parameter

Option/value

Parameter settings

Parameter 1-00 Configuration Mode

[0] Speed Open Loop

Parameter

Option/value

Output

Parameter 3-00 Reference Range [0] Min-Max Parameter 1-00 Configuration Mode [1] Speed Close Loop
Parameter 3-15 Reference 1 Source [1] Al 53 Parameter 3-00 Reference Range [0] Min-Max
Parameter 4-12 Motor Speed Low Limit 25.0 Hz Parameter 3-15 Reference 1 Source [1] Al 53

[Hz] Parameter 3-16 Reference 2 Source [11] Local Bus Ref
Parameter 4-14 Motor Speed High Limit 50.0 Hz Parameter 4-12 Motor Speed Low Limit 20.0 Hz

[Hz] [Hz]

Parameter 5-10 Terminal 18 Digital Input | [8] Start Parameter 4-14 Motor Speed High Limit  [50.0 Hz

Parameter 5-12 Terminal 27 Digital Input | [2] Coast Inverse [Hz]

Parameter 5-40 Function Relay (Relay 1 [5] Running Parameter 5-10 Terminal 18 Digital Input |[8] Start

Selection) Parameter 5-12 Terminal 27 Digital Input |[2] Coast Inverse
Parameter 5-40 Function Relay (Relay 2 [9] Alarm Parameter 5-14 Terminal 32 Digital Input | [82] Encoder input B
Selection) Parameter 5-15 Terminal 33 Digital Input |[81] Encoder input A
Parameter 6-10 Terminal 53 Low Voltage |0.07 V Parameter 5-40 Function Relay (Relay 1 [5] Running
Parameter 6-11 Terminal 53 High Voltage |10 V Selection)

Parameter 6-19 Terminal 53 mode [1] Voltage Mode Parameter 5-40 Function Relay (Relay 2 [9] Alarm

Parameter 6-70 Terminal 45 Mode [0] 0-20 mA Selection)

Parameter 6-71 Terminal 45 Analog [100] Output frequency Parameter 6-10 Terminal 53 Low Voltage |0.07 V

Output Parameter 6-11 Terminal 53 High Voltage |10 V

Parameter 6-90 Terminal 42 Mode [0] 0-20 mA Parameter 6-19 Terminal 53 mode [1] Voltage Mode
Parameter 6-91 Terminal 42 Analog [103] Motor Current Parameter 6-70 Terminal 45 Mode [0] 0-20 mA

Table 6.3 Speed Open Loop

Parameter 6-71 Terminal 45 Analog
Output

[100] Output frequency

Parameter 6-90 Terminal 42 Mode

[0] 0-20 mA
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Parameter 6-91 Terminal 42 Analog
Output

[103] Motor Current

Parameter 7-00 Speed PID Feedback
Source

[1] 24 V encoder

Application
Industrial washing machines, conveyors.

Parameter 0-16 Application Selection is set to [5] Multi Speed.

Table 6.4 Speed Close Loop

Description

For applications with 8 different speeds by digital input. By using
another digital input, 16 speeds are possible.

FC 360 ;
+24V] 12 %
DIl |18 7§*7 -
DI2 | 19
B | 27 Coast inverse
Di4 | 29 Pre set ref bit 0
DI5 | 31
Dl6 | 32 Pre set refbit 1
DI7 |33 | Presetrefbitz
COM| 20
+10V| 50
Al 53
Al2 | 54
COM| 55
not | 42— ——>——
AO2 | 45 *@+

P
R1 | 2
3|
4
R2 |5
6 |

Parameter settings

Parameter

Option/value

Parameter 1-00 Configuration Mode

[0] Speed Open Loop

Parameter 3-00 Reference Range [0] Min-Max
Parameter 3-15 Reference 1 Source [0] No Function
Parameter 4-14 Motor Speed High Limit 50.0 Hz

[Hz]

Parameter 5-10 Terminal 18 Digital Input | [8] Start

Parameter 5-12 Terminal 27 Digital Input

[2] Coast Inverse

Parameter 5-13 Terminal 29 Digital Input

[16] Preset ref bit 0

Parameter 5-14 Terminal 32 Digital Input

[17] Preset ref bit 1

Parameter 5-15 Terminal 33 Digital Input

[18] Preset ref bit 2

Parameter 6-70 Terminal 45 Mode

[0] 0-20 mA

Parameter 6-71 Terminal 45 Analog
Output

[100] Output frequency

Parameter 6-90 Terminal 42 Mode

[0] 0-20 mA

Parameter 6-91 Terminal 42 Analog
Output

[103] Motor Current

Table 6.5 Multi-speed

20
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Application Parameter 2-07 Parking Time 0.5
One Gear Drive (OGD) LA10. Parameter 2-10 Brake Function [0] Off
Parameter 0-16 Application Selection is set to [6] OGD LA10. Parameter 3-03 Maximum Reference 250 Hz
Description Parameter 4-14 Motor Speed High Limit 250 Hz
For applications that use OGD. For example, conveyors in food [Hz]
and beverage industries. Parameter 4-16 Torque Limit Motor Mode |160
= Parameter 4-18 Current Limit 160
FC 360 § Parameter 5-10 Terminal 18 Digital Input | [8] Start
+24V) 12 % Parameter 5-11 Terminal 19 Digital Input | [0] No operation
bn_|18 Start - Parameter 5-12 Terminal 27 Digital Input | [2] Coast inverse
Dz |19 Parameter 5-13 Terminal 29 Digital Input | [0] No operation
bB | 27 Parameter 5-14 Terminal 32 Digital Input | [0] No operation
Di4_| 29 Coastinverse Parameter 5-15 Terminal 33 Digital Input | [0] No operation
|DI5 | 31| Parameter 5-16 Terminal 31 Digital Input | [0] No operation
Di6_| 32 Parameter 6-10 Terminal 53 Low Voltage |4.0 mA
Di7_| 33 Parameter 6-11 Terminal 53 High Voltage |[20.0 mA
com| 20 Parameter 6-14 Terminal 53 Low Ref./ 0
+10V] 50 220 Feedb. Value
ANl 153 - + Parameter 6-15 Terminal 53 High Ref./ 250
A2 |54 Feedb. Value
CoM| 55 Parameter 6-19 Terminal 53 mode [0] Current Mode
AC1 | 42 Parameter 14-01 Switching Frequency 10.0 kHz
AC2 415 Parameter 14-07 Dead Time Compen- 65
— sation Level
Rl % Parameter 14-64 Dead Time Compen- [0] Disabled
sation Zero Current Level
| * ] Parameter 14-65 Speed Derate Dead Time |250
R2 | 2| Compensation
° Parameter 14-51 DC-Link Voltage Compen- | [0] Off
Parameter settings sation
Parameter Option/value Parameter 30-20 High Starting Torque 0
Parameter 1-00 Configuration Mode [0] Open Loop Time [s]
Parameter 1-01 Motor Control Principle [1] WC+ Parameter 30-21 High Starting Torque 100
Parameter 1-08 Motor Control Bandwidth |High Current [%]
Parameter 30-22 Locked Rotor Protection | [0] Off

Parameter 1-10 Motor Construction

[1] PM, non-salient SPM

Parameter 1-14 Damping Gain

120

Parameter 30-23 Locked Rotor Detection
Time [s]

—_

Parameter 1-15 Low Speed Filter Time 0.175
Const.

Parameter 1-16 High Speed Filter Time 0.175
Const.

Parameter 1-17 Voltage filter time const. | 0.035
Parameter 1-24 Motor Current 7.2
Parameter 1-25 Motor Nominal Speed 3000
Parameter 1-26 Motor Cont. Rated Torque |12.6
Parameter 1-29 Automatic Motor [0] Off
Adaptation (AMA)

Parameter 1-30 Stator Resistance (Rs) 0.5
Parameter 1-37 d-axis Inductance (Ld) 5
Parameter 1-39 Motor Poles 10
Parameter 1-40 Back EMF at 1000 RPM 120
Parameter 1-42 Motor Cable Length 50 m
Parameter 1-66 Min. Current at Low Speed | 50
Parameter 1-73 Flying Start [2] Enable always
Parameter 2-06 Parking Current 80

Table 6.6 One Gear Drive (OGD) LA10

MGO06A702
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Application Parameter 2-07 Parking Time 0.5
One Gear Drive (OGD) V210. Parameter 2-10 Brake Function [0] Off
Parameter 0-16 Application Selection is set to [7] OGD V210. Parameter 3-03 Maximum Reference 250 Hz
Description Parameter 4-14 Motor Speed High Limit  |250 Hz

and beverage industries.

For applications that use OGD. For example, conveyors in food

[Hz]

Parameter 4-16 Torque Limit Motor Mode | 160

FC 360 o
(o}
(<]
+24V| 12 a
a
DI1 18 =2
Start
DI2 | 19
DI3 | 27
DI4 | 29 Coast inverse
DI5 | 31
DI6 |32
DI7 |33
COM| 20
+10V| 50
4-20
All |53 I mA
Al2 |54
COM| 55
AO1 | 42
AO2 | 45
1
R1 |2
3
4
R | 3
6

Parameter 4-18 Current Limit 160

Parameter 5-10 Terminal 18 Digital Input | [8] Start

Parameter 5-11 Terminal 19 Digital Input | [0] No operation

Parameter 5-12 Terminal 27 Digital Input | [2] Coast inverse

Parameter 5-13 Terminal 29 Digital Input | [0] No operation

Parameter 5-14 Terminal 32 Digital Input | [0] No operation

Parameter 5-15 Terminal 33 Digital Input | [0] No operation

Parameter 5-16 Terminal 31 Digital Input | [0] No operation

Parameter 6-10 Terminal 53 Low Voltage |4.0 mA

Parameter 6-11 Terminal 53 High Voltage |[20.0 mA

Parameter 6-14 Terminal 53 Low Ref./ 0
Feedb. Value

Parameter 6-15 Terminal 53 High Ref./ 250
Feedb. Value

Parameter 6-19 Terminal 53 mode [0] Current Mode

Parameter settings

Parameter

Option/value

Parameter 1-00 Configuration Mode

[0] Open Loop

Parameter 1-01 Motor Control Principle

[1] WC+

Parameter 1-08 Motor Control Bandwidth

High

Parameter 1-10 Motor Construction

[1] PM, non-salient SPM

Parameter 1-14 Damping Gain

120

10.0 kHz
Parameter 14-07 Dead Time Compen- 65

Parameter 14-01 Switching Frequency

sation Level

Parameter 14-64 Dead Time Compen- [0] Disabled
sation Zero Current Level
Parameter 14-65 Speed Derate Dead Time |250
Compensation

Parameter 14-51 DC-Link Voltage Compen- | [0] Off

sation

Parameter 30-20 High Starting Torque 0
Time [s]

Parameter 30-21 High Starting Torque 100

Current [%]
Parameter 30-22 Locked Rotor Protection

[o] Off

—_

Parameter 30-23 Locked Rotor Detection
Time [s]

Parameter 1-15 Low Speed Filter Time 0.175
Const.

Parameter 1-16 High Speed Filter Time 0.175
Const.

Parameter 1-17 Voltage filter time const. | 0.035
Parameter 1-24 Motor Current 5.50
Parameter 1-25 Motor Nominal Speed 3000
Parameter 1-26 Motor Cont. Rated Torque |13.0
Parameter 1-29 Automatic Motor [0] Off
Adaptation (AMA)

Parameter 1-30 Stator Resistance (Rs) 1.000
Parameter 1-37 d-axis Inductance (Ld) 13.800
Parameter 1-39 Motor Poles 10
Parameter 1-40 Back EMF at 1000 RPM 155
Parameter 1-42 Motor Cable Length 50 m
Parameter 1-66 Min. Current at Low Speed | 50
Parameter 1-73 Flying Start [2] Enable always
Parameter 2-06 Parking Current 10

Table 6.7 One Gear Drive (OGD) V210

6.2 Application Examples

6.2.1 Introduction

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

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

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

. Required switch settings for analog terminals 53
or 54 are also shown.

42
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6.2.2 AMA Parameters
o Function Setting
Parameters g Parameter 6-22 T
o Function Setting g erminal 54 Low | *4 mA
§ Parameter 1-29 A [1] Enable —| Current
B[ utomatic Motor Parameter 6-23 T
= Adaptation complete erminal 54 High |*20 mA
(AMA) AMA Current
Parameter 5-12 T %(2] Coast Para.meter 6-24 T
erminal 27 ) erminal 54 Low | *0
Digital Input nverse Ref./Feedb. Value
*=Default value Parameter 6-25 T
Notes/comments: Set erminal 54 High |50 Hz
parameter group 1-2* Motor Ref./Feedb. Value
Data according to motor Para.meter 6-29T (0] current
specifications. erminal 54 mode
INOTIC 4-20mA *=Default value

If terminals 12 and 27 are
not connected, set
parameter 5-12 Terminal 27
Digital Input to [0] No
operation.

Notes/comments:

Table 6.10 Analog Speed Reference (Current)

Table 6.8 AMA with T27 Connected

Parameters

6.2.3 Speed
Parameters
o Function Setting

FC g Parameter 6-10 T
+24V. 12 & | erminal 53 Low  |*0.07 V
DIN 18 = Voltage
DIN 19 Parameter 6-11 T
DIN 27 erminal 53 High |*10 v
DIN 2 Voltage
DIN 31

Parameter 6-14 T

DIN 32
DIN 33 erminal 53 Low | *0

0~10V

Ref./Feedb. Value

Parameter 6-15 T
erminal 53 High |50 Hz

Ref./Feedb. Value

Parameter 6-19 T
*[1] Voltage

erminal 53 mode

Function Setting

130BF820.10

Parameter 6-10 T
erminal 53 Low |*0.07 V

Voltage

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

Parameter 6-14 T
erminal 53 Low [*0
Ref./Feedb. Value

Parameter 6-15 T
erminal 53 High |50 Hz

Ref./Feedb. Value

Parameter 6-19 T
*[1] voltage

erminal 53 mode

*=Default value

Notes/comments:

*=Default value

Notes/comments:

Table 6.9 Analog Speed Reference (Voltage)

Table 6.11 Speed Reference (Using a Manual Potentiometer)

MGO06A702
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Parameters 6.2.4 Start/Stop
° Function Setting
§ Parameter 5-10 T Parameters
g erminal 18 *[8] Start o Function Setting
| Digital Input | Parameter 5-10 Ter
Parameter 5-12 T |[19] Freeze g minal 18 Digital *[8] Start
erminal 27 Reference | Input
Digital Input
Parameter 5-11 Ter
Parameter 5-13 T |[21] Speed Up minal 19 Digital *[10] .
erminal 29 Reversing
Input
Digital Input
Parameter 5-14 T | [22] Speed Parameter 5-12 Ter | [0] No
erminal 32 Down minal 27 Digital operation
Digital Input Input
*—Default value Parameter 5-14 Ter |[16] Preset
Notes/comments: minal 32 Digital ref bit 0
Input
Parameter 5-15 Ter |[17] Preset
minal 33 Digital ref bit 1
Input
Parameter 3-10 Pre
Table 6.12 Speed Up/Speed Down set Reference
Preset ref. 0 25%
Speed | o Preset ref. 1 50%
Reference  lo——__ . i i i ! g Preset ref. 2 75%
P . |/:—E\ R % Preset ref. 3 100%
i / : i i i : I i ” *=Default value
Start (18) | // ! : i i - [ Notes/comments:
Freeze ref (27) ] i i i i i i
| |
l i

Speed up (29)

Speed down (32)

i

1

Illustration 6.1 Speed Up/Speed Down

Table 6.13 Start/Stop with Reversing and 4 Preset Speeds

a4
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6.2.5 External Alarm Reset
Parameters
=) Function Setting
S| Parameter 5-11 T
é erminal 19 [1] Reset
—| Digital Input

*=Default value

Notes/comments:

Table 6.14 External Alarm Reset

6.2.6 Motor Thermistor

NOTIC

To meet PELV insulation requirements, use reinforced or
double insulation on the thermistors.

Parameters

130BF824.10

Function

Setting

Parameter 1-90
Motor Thermal
Protection

[2] Thermistor
trip

Parameter 1-93 T
hermistor Source

[1] Analog
input 53

Parameter 6-19 T
erminal 53 mode

*[1] Voltage

* = Default value

Notes/comments:

If only a warning is needed, set
parameter 1-90 Motor Thermal
Protection to [1] Thermistor

warning.

Table 6.15 Motor Thermistor

MGO06A702
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7 Diagnostics and Troubleshooting

7.1 Warning and Alarm Types An alarm or trip lock alarm shows in the display along with
the alarm number.

Warning/ Description
alarm type o
Warning A warning indicates an abnormal operating Setup 1 '-' r' §

condition that might lead to an alarm. A warning -' ' - @

stops when the abnormal condition is removed. ' ' '- ' ' U -
Alarm An alarm indicates a fault that requires o v -

immediate attention. The fault always triggers a Status Quick Main

trip or trip lock. Reset the frequency converter Menu Menu

after an alarm. Illustration 7.2 Alarm/Trip Lock Alarm

Reset the frequency converter in any of 4 ways:

o Press [Reset]/[Off/Reset].

« Digital reset input command. In addition to the text and alarm code on the frequency

converter display, there are 3 status indicator lights. The

* Bus communication reset input command. warning indicator light is yellow during a warning. The

o Auto reset. alarm indicator light is red and flashing during an alarm.
Trip o
When tripping, the frequency converter suspends é
operation to prevent damage to the frequency converter g
and other equipment. When a trip occurs, the motor coasts i

to a stop. The frequency converter logic continues to
operate and monitor the frequency converter status. After
the fault condition is remedied, the frequency converter is
ready for a reset.

Trip lock
When trip locking, the frequency converter suspends lllustration 7.3 Status Indicator Lights
operation to prevent damage to the frequency converter

and other equipment. When a trip lock occurs, the motor

coasts to a stop. The frequency converter logic continues

to operate and monitor the frequency converter status.

The frequency converter starts a trip lock only when

serious faults occur that can damage the frequency

converter or other equipment. After the faults are fixed,

cycle the input power before resetting the frequency

converter.

7.2 Warning and Alarm Displays

Setupl" '-'
Wy 1|

Status Quick Main
Menu Menu

130BD111.10

“y

Illustration 7.1 Warning Display
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7.3 Warning and Alarm Code List

An (X) marked in Table 7.1 indicates that the warning or alarm has occurred. A warning precedes an alarm.

Numb
or Description Warning Alarm Trip lock | Cause
Signal on terminal 53 or 54 is less than 50% of value set
in parameter 6-10 Terminal 53 Low Voltage,
2 Live zero error X X - parameter 6-12 Terminal 53 Low Current,
parameter 6-20 Terminal 54 Low Voltage, and
parameter 6-22 Terminal 54 Low Current.
No motor has been connected to the output of the
3 No motor X - -
frequency converter, or 1 motor phase is missing.
4 Mains phase loss? X X X Missir?g phase on supply side, or the voltage imbalance is
too high. Check the supply voltage.
7 DC overvoltage” X X - Intermediate circuit voltage exceeds limit.
Intermediate circuit voltage drops below the voltage
8 DC undervoltage" X X - . o
warning low limit.
9 Inverter overloaded X X - More than 100% load for too long.
Motor is too hot due to more than 100% load for too
10 Motor ETR overtemperature X X -
long.
Motor thermistor overtem- . . L
1 X X - Thermistor or thermistor connection is disconnected.
perature
Torque exceeds value set in either parameter 4-16 Torque
12 Torque limit X X - Limit Motor Mode or parameter 4-17 Torque Limit Generator
Mode.
Inverter peak current limit is exceeded. For J1-J6 units, if
13 Overcurrent X X X this alarm occurs on power-up, check whether power
cables are mistakenly connected to the motor terminals.
14 Earth fault - X X Discharge from output phases to ground.
Short circuit in motor or on motor terminals. For J7 units,
16 Short circuit - X X if this alarm occurs on power-up, check whether power
cables are mistakenly connected to the motor terminals.
17 Control word timeout X X - No communication to frequency converter.
18 Start failed - X - -
. . Brake resistor is short-circuited, thus the brake function is
25 Brake resistor short-circuited - X X .
disconnected.
The power transmitted to the brake resistor over the last
26 Brake overload X X - 120 s exceeds the limit. Possible corrections: Decrease
brake energy via lower speed or longer ramp time.
7 Brake IGBT/Brake chopper short- _ X X Brake transistor is short-circuited, thus brake function is
circuited disconnected.
28 Brake check - X Brake resistor is not connected/working.
30 U phase loss - X X Motor phase U is missing. Check the phase.
31 V phase loss - X X Motor phase V is missing. Check the phase.
32 W phase loss - X X Motor phase W is missing. Check the phase.
34 Fieldbus fault X X - PROFIBUS communication issues have occurred.
35 Option fault - X - Fieldbus or option B detects internal faults.
This warning/alarm is only active if the supply voltage to
36 Mains failure X X - the frequency converter is lost and parameter 14-10 Mains
Failure is NOT set to [0] No Function.
38 Internal fault - X X Contact the local Danfoss supplier.
Check the load connected to terminal 27 or remove
40 Overload T27 X - - o .
short-circuit connection.
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Numb e . .
Description Warning Alarm Trip lock |Cause
er
Check the load connected to terminal 29 or remove
4 Overload T29 X - - L .
short-circuit connection.
46 Gate drive voltage fault - X X -
47 24V supply low X X 24 V DC may be overloaded.
50 AMA calibration - X - -
51 AMA check Unom and Inom - X - Wrong setting for motor voltage and/or motor current.
52 AMA low Inom - X - Motor current is too low. Check the settings.
. The power size of the motor is too large for the AMA to
53 AMA big motor - X -
operate.
The power size of the motor is too small for the AMA to
54 AMA small motor - X -
operate.
The parameter values of the motor are outside of the
55 AMA parameter range - X -
acceptable range. AMA does not run.
56 AMA interrupt - X - The AMA is interrupted.
57 AMA timeout - X - -
58 AMA internal - X - Contact Danfoss.
59 Current limit X X - Frequency converter overload.
60 External Interlock - X - -
61 Encoder loss X X - -
. Actual motor current has not exceeded release brake
63 Mechanical brake low - X - o . .
current within start delay time window.
The cutout temperature of the control card is 80 °C
65 Control card temp X X X .
(176 °F).
69 Power card temp X X X -
70 Illegal FC config - X X -
Frequency converter initialized . o .
80 - X - All parameter settings are initialized to default settings.
to default value
Occurs in IT mains when the frequency converter coasts
and the DC voltage are higher than 830 V. Energy on DC-
87 Auto DC brake X - - o . X
link is consumed by the motor. This function can be
enabled/disabled in parameter 0-07 Auto DC Braking.
90 Feedback monitor X - A feedback fault is detected by option B.
95 Broken belt X X - -
99 Locked rotor - X - -
Flow/pressure information
101 o - X X -
missing
120 Position control fault - X - -
124 Tension limit - X - -
126 Motor rotating - X - -
. Try to start PM motor which is rotating in an abnormal
127 |Back EMF too high? X - - )
high speed.
250 New spare part - X X -
251 New type code - X X -

Table 7.1 Warnings and Alarms Code List

1) These faults may be caused by mains distortions. Installing a Danfoss line filter may rectify this problem.

2) For enclosure size J7, the warning can also be caused by high UDC voltage.

For diagnosis, read out the alarm words, warning words, and extended status words.

8
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Alarm word | Alarm word X Warning word Extended
Alarm word Warning word Extended
2 3 2 status word
i (parameter 1 (parameter 16- status word 2
Bit| Hex Dec (parameter | (parameter 1 3 (parameter 16 | (parameter 16-
6-90 Alarm 92 Warning 3 (parameter 16-95 Ext
16-91 Alarm | 6-97 Alarm -93 Warning | 94 Ext. Status
Word) Word) . Status Word 2)
Word 2) Word 3) Word 2) Word)
000000 ]
0 o1 1 Brake check | Reserved Reserved Reserved Reserved Ramping Off
000000 Pwr. card Gate drive Pwr. card .
1 2 Reserved Reserved AMA tuning Hand/Auto
02 temp voltage fault temp
000000 PROFIBUS OFF1
2 4 Earth fault Reserved Reserved Reserved Reserved Start CW/CCW .
04 active
000000 Ctrl. card PROFIBUS OFF2
3 8 Reserved Reserved [ Ctrl. card temp Reserved Slowdown .
08 temp active
000000 Ctrl. word lllegal FC PROFIBUS OFF3
4 16 Reserved Ctrl. word TO Reserved Catch up .
10 TO config active
000000 .
5 2 32 Overcurrent Reserved Reserved Overcurrent Reserved Feedback high Reserved
000000 _ -
6 0 64 Torque limit | Reserved Reserved Torque limit Reserved Feedback low Reserved
000000 Motor Th. Output current
7 128 Reserved Reserved | Motor Th. over Reserved . Control ready
80 over high
000001 Motor ETR Motor ETR Output current | Frequency converter
8 256 Broken belt Reserved Broken belt P q y
00 over over low ready
000002 Inverter Output freq.
9 512 Reserved Reserved [Inverter overld. Reserved p. a Quick stop
00 overld. high
000004 DC . Output freq.
10 1024 Start failed Reserved DC undervolt. Reserved DC brake
00 undervolt. low
000008
1 00 2048 DC overvolt. | Reserved Reserved DC overvolt. Reserved Brake check OK Stop
000010 o External .
12 4096 Short circuit | Reserved Reserved Reserved Braking max Latched
00 interlock
000020
13 00 8192 Reserved Reserved Reserved Reserved Reserved Braking Reserved
000040 Mains ph. .
14 00 16384 | Reserved Reserved | Mains ph. loss Reserved Reserved Freeze output
0ss
000080 ]
15 00 32768 | AMA not OK| Reserved Reserved No motor Auto DC brake| OVC active Reserved
000100 Live zero .
16 65536 Reserved Reserved | Live zero error Reserved AC brake Jog
00 error
000200
17 00 131072 | Internal fault| Reserved Reserved Reserved Reserved Reserved Reserved
000400 Brake Brake resistor
18 262144 Reserved Reserved L Reserved Reserved Start
00 overload power limit
000800 ]
19 00 524288 | U phase loss| Reserved Reserved Reserved Reserved Reference high Reserved
001000 Option
20 1048576 | V phase loss . Reserved Reserved Overload T27 | Reference low Start delay
00 detection
002000 ]
21 00 2097152 | W phase loss [ Option fault [ Reserved Reserved Reserved Reserved Sleep
004000 Fieldbus .
22 00 4194304 fault Locked rotor| Reserved Fieldbus fault Reserved Reserved Sleep boost
au
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Alarm word | Alarm word X Warning word Extended
Alarm word Warning word Extended
2 3 2 status word
i (parameter 1 (parameter 16- status word 2
Bit| Hex Dec (parameter | (parameter 1 3 (parameter 16 | (parameter 16-
6-90 Alarm 92 Warning 3 (parameter 16-95 Ext
16-91 Alarm | 6-97 Alarm -93 Warning | 94 Ext. Status
Word) Word) . Status Word 2)
Word 2) Word 3) Word 2) Word)
008000 24 V supply | Position ctrl. 24 V supply .
23 8388608 Reserved Reserved Reserved Running
00 low fault low
010000 . . Tension . .
24 00 16777216 | Mains failure - Reserved Mains failure Reserved Reserved Bypass
imi
020000 - -
25 00 33554432 | Reserved |Current limit| Reserved Current limit Reserved Reserved Reserved
040000 Brake .
26 67108864 . Reserved Reserved Reserved Reserved Reserved External interlock
00 resistor
080000 | 13421772
27 00 8 Brake IGBT Reserved Reserved Reserved Reserved Reserved Reserved
100000 | 26843545 Option Feedback .
28 Reserved Encoder loss Reserved Reserved FlyStart active
00 6 change fault
Frequency i
200000 | 53687091 Back EMF too Heat sink clean
29 converter | Encoder loss| Reserved Reserved k Reserved i
00 2 o high warning
initialized
400000 | 10737418
30 00 4 Reserved Reserved Reserved Reserved Reserved Reserved Reserved
800000 [ 21474836 | Mech. brake
31 Reserved Reserved Reserved Reserved Database busy Reserved
00 48 low
Table 7.2 Description of Alarm Word, Warning Word, and Extended Status Word
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7.4 Error Code List

LCP-related errors are shown in the format of Err XX, where XX indicates the error number. The LCP errors do not affect the
operation of the frequency converter.

LCP error code Description

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

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

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

Err 87 Invalid LCP data: Occurs when data is being copied from LCP to frequency converter (parameter 0-50 LCP Copy).

Err 88 LCP data incompatible: Occurs when data is being copied from LCP to frequency converter (parameter 0-50 LCP
Copy), typically because data is moved between frequency converters that have major software differences.

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

Err 90 LCP, serial communication, or fieldbus communication attempts to update the same parameters at the same time.

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

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

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

donE A notification that the LCP Copy process is finished.

NWrun The parameter cannot be changed while the frequency converter is running.

Err. The password that is input via the LCP is incorrect.

Table 7.3 Error Code List

7.5 Troubleshooting

Symptom

Possible cause

Test

Solution

Motor not running

LCP stop

Check if [Off] has been pressed.

Press [Auto On] or [Hand On]
(depending on operating mode) to
run the motor.

Missing start signal (standby)

Check parameter 5-10 Terminal 18
Digital Input of correct setting for
terminal 18 (use default setting).

Apply a valid start signal to start the
motor.

Motor coast signal active (coasting)

Check parameter 5-12 Terminal 27
Digital Input for correct setting of
terminal 27 (use default setting).

Apply 24 V on terminal 27 or
program this terminal to [0] No
operation.

Wrong reference signal source

Check the following:
o The reference signal is local,
remote, or bus reference?

o Preset reference is active?
e Terminal connection is correct?
e The scaling of terminals is correct?

e The reference signal is available?

Program correct settings. Set preset
reference active in parameter group
3-1* References. Check for correct
wiring. Check scaling of terminals.
Check reference signal.

Motor is running in
the wrong direction

Motor rotation limit

Check that parameter 4-10 Motor
Speed Direction is programmed
correctly.

Program correct settings.

Active reversing signal

Check if a reversing command is
programmed for the terminal in
parameter group 5-1* Digital inputs.

Deactivate reversing signal.

Wrong motor phase connection

Change parameter 1-06 Clockwise
Direction.

MGO06A702
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Symptom Possible cause Test Solution
Check output limits in
L . parameter 4-14 Motor Speed High Limit L
. Frequency limits are set incorrectly Program correct limits.
Motor is not [Hz] and parameter 4-19 Max Output

reaching maximum
speed

Frequency.

Reference input signal not scaled
correctly

Check reference input signal scaling in
parameter group 6-** Analog I/O mode
and parameter group 3-1* References.

Program correct settings.

Motor speed is
unstable

Possible incorrect parameter settings

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

Check settings in parameter group 6-
** Analog I/0 mode.

Motor runs roughly

Possible overmagnetization

Check for incorrect motor settings in
all motor parameters.

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

Motor does not
brake

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

Check brake parameters. Check ramp
time settings.

Check parameter groups 2-0* DC brake
and 3-0* Reference limits.

Open power fuses
or circuit breaker
trip

Phase-to-phase short

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

Eliminate any shorts detected.

Motor overload

Motor is overloaded for the
application.

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

Loose connections

Perform pre-start-up check for loose
connections.

Tighten loose connections.

Mains current
imbalance greater
than 3%

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

Rotate input power leads into the
frequency converter 1 position: A to B,
BtoC CtoA

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

Problem with the frequency
converter unit

Rotate input power leads into the
frequency converter 1 position: A to B,
BtoC CtoA

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

Motor current
imbalance greater
than 3%

Problem with motor or motor wiring

Rotate output motor leads 1 position:
UtoV,VtoW, Wto U.

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

Problem with the frequency
converter unit

Rotate output motor leads 1 position:
UtoV,VtoW, Wto U.

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

Acoustic noise or
vibration (for
example a fan blade
is making noise or
vibrations at certain
frequencies)

Resonances, for example, in the
motor/fan system

Bypass critical frequencies by using
parameters in parameter group 4-6*
Speed Bypass.

Turn off overmodulation in
parameter 14-03 Overmodulation.

Increase resonance damping in
parameter 1-64 Resonance Dampening.

Check if noise and/or vibration have
been reduced to an acceptable limit.

Table 7.4 Troubleshooting

52

Danfoss A/S © 03/2017 All rights reserved.

MGO06A702



Specifications Quick Guide

8 Specifications

8.1 Mains Supply 3x380-480 V AC

Frequency converter typical shaft HK37 HK55 HK75 H1K1 H1K5 H2K2 H3KO0 H4KO0 H5K5 H7K5
output [kW (hp)] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 55 7.5
(0.5) (0.75) (1) (1.5) (2) (3) (4) (5.5) (7.5) (10)
Enclosure protection rating 1P20 J1 J1 J N i) il J2 J2 J2 J3
Output current
Shaft output [kW] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 55 7.5
Continuous (3x380-440 V) [A] 1.2 1.7 22 3 37 53 7.2 9 12 15.5
Continuous (3x441-480 V) [A] 1.1 1.6 2.1 2.8 34 4.8 6.3 8.2 1 14
Intermittent (60 s overload) [A] 1.9 2.7 35 4.8 5.9 8.5 11.5 144 19.2 248
Continuous kVA (400 V AC) [kVA] 0.84 1.18 1.53 2.08 2.57 3.68 4.99 6.24 8.32 10.74
Continuous kVA (480 V AC) [kVA] 0.9 1.3 1.7 25 2.8 4.0 5.2 6.8 9.1 11.6
Maximum input current
Continuous (3x380-440 V) [A] 1.2 1.6 2.1 2.6 35 4.7 6.3 8.3 11.2 15.1
Continuous (3x441-480 V) [A] 1.0 12 18 20 29 3.9 43 6.8 9.4 12,6
Intermittent (60 s overload) [A] 1.9 2.6 3.4 4.2 5.6 7.5 10.1 13.3 179 24.2
Additional specifications
Maximum cable cross-section (mains,
motor, brake, and load sharing) [mm? 4(12)

(AWG)]
Estimated power loss at rated

. load [W]? 20.88 25.16 30.01 40.01 5291 73.97 94.81 1155 157.54 | 192.83
maximum loa

Weight [kg (Ib)], enclosure protection 2.3

K 23 (5.1)| 23 (5.1) 23(5.1)]123(5.1)| 25(5.5) | 3.6 (7.9) | 3.6 (7.9) | 3.6 (7.9) | 4.1 (9.0)
rating IP20 (5.1)
Efficiency [%]3 96.2 97.0 97.2 97.4 97.4 97.6 97.5 97.6 97.7 98.0

Table 8.1 Mains Supply 3x380-480 V AC - Heavy Duty"
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Frequency converter typical H11K H15K H18K H22K H30K H37K H45K H55K H75K
shaft output [kW (hp)] 1 15 18.5 22 30 37 45 55 75

(15) (20) (25) (30) (40) (50) (60) (75) (100)
Enclosure protection rating

J4 J4 J5 J5 J6 J6 J6 J7 J7
IP20
Output current
Continuous (3x380-440 V) [A] 23 31 37 42.5 61 73 90 106 147
Continuous (3x441-480 V) [A] 21 27 34 40 52 65 77 96 124
Intermittent (60 s overload) [A] 345 46.5 55.5 63.8 91.5 109.5 135 159 220.5
Continuous kVA (400 V AC)

15.94 21.48 25.64 29.45 423 50.6 62.4 734 101.8
[kVA]
Continuous kVA (480 V AC)

17.5 224 283 333 43.2 54.0 64.0 79.8 103.1
[kVA]
Maximum input current
Continuous (3x380-440 V) [A] 22.1 29.9 35.2 41.5 57 70.3 84.2 102.9 140.3
Continuous (3x441-480 V) [A] 18.4 24.7 29.3 346 493 60.8 72.7 88.8 121.1
Intermittent (60 s overload) [A] 33.2 449 52.8 62.3 85.5 105.5 126.3 154.4 210.5
Additional specifications
Maximum cable size (mains,

16 (6) 50 (1/0) 85 (3/0)
motor, brake) [mm?2 (AWG)]
Estimated power loss at rated
289.53 393.36 | 402.83 467.52 630 848 1175 1250 1507
maximum load [W]?
Weight [kg (Ib)], enclosure 123 125 224 225
. ) 9.4 (20.7) [9.5 (20.9) 22.6 (49.8) | 37.3 (82.2) | 38.7 (85.3)
protection rating IP20 (27.1) (27.6) (49.4) (49.6)
Efficiency [%]> 97.8 97.8 98.1 97.9 98.1 98.0 97.7 98.0 98.2
Table 8.2 Mains Supply 3x380-480 V AC - Heavy Duty"
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Frequency converter typical Q11K Q15K Q18K Q22K Q30K Q37K Q45K Q55K |Q75K
shaft output [kW (hp)] 11 15 18.5 22 30 37 45 55 75

(15) (20) (25) (30) (40) (50) (60) (75) (100)
Enclosure protection rating

J4 J4 J5 J5 J6 J6 J6 17 J7

IP20
Output current
Continuous (3x380-440 V)
(Al 23 31 37 42.5 61 73 90 106 147
Continuous (3x441-480 V)
(Al 21 27 34 40 52 65 77 96 124
Intermittent (60 s overload)
(Al 25.3 34.1 40.7 46.8 67.1 80.3 929 116.6 161.7
Continuous kVA (400 V AC)

15.94 21.48 25.64 29.45 423 50.6 62.4 734 101.8
[kVA]
Continuous kVA (480 V AC)

17.5 224 283 333 43.2 54.0 64.0 79.8 103.1
[kVA]
Maximum input current
Continuous (3x380-440 V)
(Al 22.1 29.9 35.2 415 57 70.3 84.2 102.9 140.3
Continuous (3x441-480 V)
(Al 18.4 24.7 29.3 346 49.3 60.8 727 88.8 121.1
Intermittent (60 s overload)
(Al 243 329 38.7 45.7 62.7 77.3 92.6 113.2 154.3
Additional specifications
Maximum cable size (mains,

16 (6) 50 (1/0) 85 (3/0)
motor, brake) [mm?2 (AWG)]
Estimated power loss at
. 289.53 393.36 402.83 467.52 630 848 1175 1250 1507
rated maximum load [W1?
Weight [kg (Ib)], enclosure 225 226 373
. . 9.4 (20.7) | 9.5(20.9) | 12.3 (27.1) [12.5 (27.6) | 22.4 (49.4) 38.7 (85.3)

protection rating 1P20 (49.6) (49.8) (82.2)
Efficiency [%]> 97.8 97.8 98.1 97.9 98.1 98.0 97.7 98.0 98.2

Table 8.3 Mains Supply 3x380-480 V AC - Normal Duty"
1) Heavy duty=150-160% current during 60 s, Normal duty=110% current during 60 s.

2) The typical power loss is at nominal load conditions and expected to be within £15% (tolerance relates to variety in voltage and
cable conditions).

Values are based on a typical motor efficiency (IE2/IE3 border line). Motors with lower efficiency add to the power loss in the frequency
converter and motors with high efficiency reduce power loss.

Applies for dimensioning of frequency converter cooling. If the switching frequency is higher than the default setting, the power losses
may rise. LCP and typical control card power consumptions are included. Further options and customer load may add up to 30 W to the
losses (though typical only 4 W extra for a fully loaded control card, fieldbus, or options for slot B).

For power loss data according to EN 50598-2, refer to www.danfoss.com/vitenergyefficiency.

3) Measured using 5 m shielded motor cables at rated load and rated frequency for enclosure sizes J1-J5, and using 33 m shielded
motor cables at rated load and rated frequency for enclosure sizes J6 and J7. For energy efficiency class, see the Ambient Conditions
section in chapter 8 Specifications. For part load losses, see www.danfoss.com/vitenergyefficiency.
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8.2 General Technical Data

Mains supply (L1, L2, L3)
Supply terminals L1, L2, L3
Supply voltage 380-480 V: -15% (-25%)" to +10%

1) The frequency converter can run at -25% input voltage with reduced performance. The maximum output power of the
frequency converter is 75% if input voltage is -25%, and 85% if input voltage is -15%.
Full torque cannot be expected at mains voltage lower than 10% below the lowest rated supply voltage of the frequency

converter.

Supply frequency

50/60 Hz +5%

Maximum imbalance temporary between mains phases

3.0% of rated supply voltage

True power factor (A)

20.9 nominal at rated load

Displacement power factor (cos ¢)

Near unity (>0.98)

Switching on input supply L1, L2, L3 (power-ups) £7.5 kW

Maximum 2 times/minute

Switching on input supply L1, L2, L3 (power-ups) 11-75 kW

Maximum 1 time/minute

Motor output (U, V, W)

Output voltage

0-100% of supply voltage

Output frequency in U/f mode (for AM motor) 0-500 Hz
Output frequency in VVC* mode (for AM motor) 0-200 Hz
Output frequency in VVC* mode (for PM motor) 0-400 Hz
Switching on output Unlimited
Ramp time 0.01-3600 s

Torque characteristics

Starting torque (high overload)

Maximum 160% for 60 s"

Overload torque (high overload)

Maximum 160% for 60 s"

Starting torque (normal overload)

Maximum 110% for 60 sV

Overload torque (normal overload)

Maximum 110% for 60 s

Starting current

Maximum 200% for 1 s

Torque rise time in VVC* (independent of fsw)

Maximum 50 ms

1) Percentage relates to the nominal torque. It is 150% for 11-75 kW (15-100 hp) frequency converters.

Cable lengths and cross-sections”

Maximum motor cable length, shielded

50 m (164 ft)

Maximum motor cable length, unshielded 0.37-22 kW (0.5-30 hp): 75 m (246 ft), 30-75 kW (40-100 hp): 100 m (328 ft)

Maximum cross-section to control terminals, flexible/rigid wire

2.5 mm?/14 AWG

Minimum cross-section to control terminals

0.55 mm?2/30 AWG

1) For power cables, see Table 8.1 to Table 8.3.

Digital inputs

Programmable digital inputs 7
Terminal number 18, 19, 27V, 29", 32, 33, 31
Logic PNP or NPN
Voltage level 0-24 V DC
Voltage level, logic 0 PNP <5V DC
Voltage level, logic 1 PNP > 10V DC
Voltage level, logic 0 NPN > 19V DC
Voltage level, logic 1 NPN <14V DC
Maximum voltage on input 28 V DC
Pulse frequency range 4 Hz-32 kHz
(Duty cycle) minimum pulse width 4.5 ms

Input resistance, R

approximately 4 kQ

1) Terminals 27 and 29 can also be programmed as output.
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Analog inputs

Number of analog inputs 2
Terminal number 53, 54
Modes Voltage or current
Mode select software
Voltage level 0-10V
Input resistance, Ri approximately 10 kQ
Maximum voltage -15to +20 V
Current level 0/4 to 20 mA (scaleable)
Input resistance, Ri approximately 200 Q
Maximum current 30 mA
Resolution for analog inputs 11 bit
Accuracy of analog inputs Maximum error 0.5% of full scale
Bandwidth 100 Hz

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

PELV isolation 2
g
+24V. — r — §
18 Control [— Mains 8
\ - \
\ [
, High —
31 voltage [— Motor
Functional o I !
isolation |
Rs-485 | — DCBus
Illustration 8.1 Analog Inputs
Pulse inputs
Programmable pulse inputs 2
Terminal number pulse 29, 33
Maximum frequency at terminal 29, 33 32 kHz (push-pull driven)
Maximum frequency at terminal 29, 33 5 kHz (open collector)
Minimum frequency at terminal 29, 33 4 Hz
Voltage level See the section on digital input
Maximum voltage on input 28 V DC
Input resistance, Ri Approximately 4 kQ
Pulse input accuracy Maximum error: 0.1% of full scale
Analog outputs
Number of programmable analog outputs 2
Terminal number 45, 42
Current range at analog output 0/4-20 mA
Maximum resistor load to common at analog output 500 Q
Accuracy on analog output Maximum error: 0.8% of full scale
Resolution on analog output 10 bit

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

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

The RS485 serial communication circuit is galvanically isolated from the supply voltage (PELV).
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Digital outputs

Programmable digital/pulse outputs 2
Terminal number 27, 29"
Voltage level at digital/frequency output 0-24V
Maximum output current (sink or source) 40 mA
Maximum load at frequency output 1 kQ
Maximum capacitive load at frequency output 10 nF
Minimum output frequency at frequency output 4 Hz
Maximum output frequency at frequency output 32 kHz
Accuracy of frequency output Maximum error: 0.1% of full scale
Resolution of frequency output 10 bit

1) Terminal 27 and 29 can also be programmed as input.
The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
Control card, 24 V DC output

Terminal number 12
Maximum load 100 mA

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

Relay outputs

Programmable relay outputs 2
Relay 01 and 02 01-03 (NC), 01-02 (NO), 04-06 (NC), 04-05 (NO)
Maximum terminal load (AC-1)V 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) 30VDC 2A
Minimum terminal load on 01-03 (NC), 01-02 (NO) 24V DC 10 mA, 24 V AC 20 mA

1) IEC 60947 t 4 and 5
The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation.

Control card, +10 V DC output

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

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

Control characteristics

Resolution of output frequency at 0-500 Hz +0.003 Hz
System response time (terminals 18, 19, 27, 29, 32, and 33) <2 ms
Speed control range (open loop) 1:100 of synchronous speed
Speed accuracy (open loop) +0.5% of nominal speed
Speed accuracy (closed loop) +0.1% of nominal speed

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

Enclosure sizes J1-J7 IP20
Vibration test, all enclosure sizes 109
Relative humidity 5-95% (IEC 721-3-3); Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 60068-2-43) H.S test Class Kd

Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature (at 60 AVM switching mode)

- with derating

Maximum 55 °C (131 °F) "

- at full continuous output current with some power size

Maximum 50 °C (122 °F)

- at full continuous output current

Maximum 45 °C (113 °F)

Minimum ambient temperature during full-scale operation

0 °C (32 °F)

Minimum ambient temperature at reduced performance

-10 °C (14 °F)

Temperature during storage/transport
Maximum altitude above sea level without derating
Maximum altitude above sea level with derating

-25 to +65/70 °C (-13 to +149/158 °F)

1000 m (3281 ft)

3000 m (9843 ft)

EN 61800-3, EN 61000-3-2, EN 61000-3-3, EN 61000-3-11,
EN 61000-3-12, EN 61000-6-3/4, EN 55011, IEC 61800-3
EN 61800-3, EN 61000-6-1/2, EN 61000-4-2,

EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6
IE2

EMC standards, emission

EMC standards, immunity

Energy efficiency class"

1) Determined according to EN 50598-2 at:
Rated load.

o
. 90% rated frequency.
. Switching frequency factory setting.

. Switching pattern factory setting.

Control card performance
Scan interval

Protection and features

. Electronic thermal motor protection against overload.

. Temperature monitoring of the heat sink ensures that the frequency converter trips when the temperature reaches

a predefined level. An overload temperature cannot be reset until the temperature of the heat sink is below the
temperature limit.

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

If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load and
parameter setting).

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

The frequency converter is protected against ground faults on motor terminals U, V, W.
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8.3 Fuses Enclosure | Power [kW (hp)] CE compliance fuse
size
Use fuses and/or circuit breakers on the supply side to 0.37-1.1 (0.5-1.5)
protect service personnel and equipment from injuries and 11 15 (2) gG-10
damage if there is component breakdown inside the 2203)
frequency converter (first fault). 30 @)
2 40 (5.5) 9G-25
Branch circuit protection 55 (7.5)
Protect all branch circuits in an installation, switchgear, and 13 75 (10) 9G32
machines against short circuit and overcurrent according m 11215 (15-20) 4G50
to national/international regulations.
Js 18.5 (25) 4G-80
NOTIC 22 30)
The recommendations do not cover branch circuit 30 (40)
protection for UL. J6 37 (50) gG-125
45 (60)
Table 8.4 lists the recommended fuses that have been . 55 (75) aR-250
tested. 75 (100)

Table 8.4 CE Fuse, 380-480 V, Enclosure Sizes J1-J7

AWARNING

PERSONAL INJURY AND EQUIPMENT DAMAGE RISK
Malfunction or failing to follow the recommendations
may result in personal risk and damage to the frequency
converter and other equipment.

. Select fuses according to recommendations.
Possible damages can be limited to be inside
the frequency converter.

NOTIC

Using fuses or circuit breakers is mandatory to ensure
compliance with IEC 60364 for CE.

Danfoss recommends using the fuses in Table 8.4 on a
circuit capable of delivering 100000 Arms (symmetrical),
380-480 V depending on the frequency converter voltage
rating. With the proper fusing, the frequency converter
short circuit current rating (SCCR) is 100000 Arms.
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8.4 Connection Tightening Torques

Make sure to use the right torques when tightening all electrical connections. Too low or too high torque may cause
electrical connection problems. Use a torque wrench to ensure that correct torques are applied.

Enclosure Torque [Nm (in-lb)]
size Power [kW (hp)] DC
Mains Motor X Brake Ground Control Relay
connection
0.37-2.2
o) 05-3) 0.8 (7.1) 0.8 (7.1) 0.8 (7.1) 0.8 (7.1) 3 (26.6) 0.44 (3.89) 0.5 (4.4)
3.0-55
J2 (4-7.5) 0.8 (7.1) 0.8 (7.1) 0.8 (7.1) 0.8 (7.1) 3 (26.6) 0.44 (3.89) 0.5 (4.4)
J3 7.5 (10) 0.8 (7.1) 0.8 (7.1) 0.8 (7.1) 0.8 (7.1) 3 (26.6) 0.44 (3.89) 0.5 (4.4)
11-15
J4 (15-20) 1.2 (10.6) 1.2 (10.6) 1.2 (10.6) 1.2 (10.6) 1.6 (14.2) 0.44 (3.89) 0.5 (4.4)
18.5-22
J5 (25-30) 1.2 (10.6) 1.2 (10.6) 1.2 (10.6) 1.2 (10.6) 1.6 (14.2) 0.44 (3.89) 0.5 (4.4)
30-45
J6 3.5 (31.0) 3.5(31.0 3.5 (31.0 - 1.6 (14.2) 0.44 (3.89) 0.5 (4.4)
(40-60)
J7 55 (75) 12 (106.2) 12 (106.2) 12 (106.2) - 1.6 (14.2) 0.44 (3.89) 0.5 (4.4)
J7 75 (100) 14 (123.9) 14 (123.9) 14 (123.9) - 1.6 (14.2) 0.44 (3.89) 0.5 (4.4)
Table 8.5 Tightening Torques
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9 Appendix

9.1 Symbols, Abbreviations, and Conventions

°C Degrees Celsius

°F Degrees Fahrenheit

AC Alternating current

AEO Automatic energy optimization
AWG American wire gauge

AMA Automatic motor adaptation
AM motor Asynchronous motor

DC Direct current

EMC Electromagnetic compatibility
ETR Electronic thermal relay

fmN Nominal motor frequency

FC Frequency converter

GLCP Graphical local control panel
Iinv Rated inverter output current
lLm Current limit

IMN Nominal motor current
Ivirmax Maximum output current
(VRAY] Rated output current supplied by the frequency converter
IP Ingress protection

LCP Local control panel

MCT Motion control tool

NLCP Numerical local control panel
ns Synchronous motor speed
Pmn Nominal motor power

PELV Protective extra low voltage
PCB Printed circuit board

PM motor Permanent magnet motor
PWM Pulse width modulation

RPM Revolutions per minute

Tum Torque limit

UmN Nominal motor voltage

Table 9.1 Symbols and Abbreviations

Conventions
° For illustrations, all dimensions are in [mm (in)].

. An asterisk (*) indicates the default setting of a parameter.

. Numbered lists indicate procedures.
. Bullet lists indicate other information.
. Italicized text indicates:

- Cross-reference.
- Link.
- Parameter name.

9.2 Parameter Menu Structure

62 Danfoss A/S © 03/2017 All rights reserved. MGO06A702




63

dyoz-mist [z plomssed  49-0 un o [vel o113 aid ss3201d [0681] piemiod pas4 Add [84/]

dysi-mytLL o1l dnjas A101de4 woy Adod  [6] uiw/ o [g€] € PIOM wiely [£691] € oL Aeydsig  [6€]

dyoL-m1szs ISl 7 dnies woy Adod  [¢] u/by  [zegl T PIop sn1els 1x3 [$691] z 3L Aeydsig  [8e]

dy g/z-m15s (vl | dniss wouy Adod [1] ulw/6y  [L€] piom sneis I1x3 [¥691] L oL Aeydsia  [£¢€]

dyys-miy [€ll Ado> oN [0l s/By  [og] T piom Butuiem [€691] suoN  [0]

dys-mize [zl Adop dn-13s  15-0 y/w s piop Buiutem [z691] Jlews 'L dur] Aedsig  0zZ-0

dyy-mie  [1L] dD1 woyy "daput 3215 [€] uw/ W [p] T piom wiely [1691] Aeidsia d>1  «2-0

dye-mice [oul dtwoy Iy [a] s/ew [€2] piom wuely [0691] olzA a0 14

dyz-mistL el oy [t u/1 o [ead L 434 Mod D [9891] oLy1aoo  [9]

dy gL-myLL [8] Ado> oN  [0]« uiwy| - [1el L M1D Mod D4 [5891] paads nnw [8]

dy L -miszo [ AdoD dJ1  05-0 s/l ozl MLS uondo ‘wwo) [¥89l] doo7 aso|) paads ajdwis [

dy s/0- M1 650  [9] anes/Adod  45-0 s/esind [zl L 434 snqgpjal4 [¢89L] doo7 uadp paads  [€]

dy g0-Mm1 80  [S] AluQ 1959y djqeus /] Wdd  [LL] L M1D snqpiald4 [0891] aloway/[ex07  [¢]

dy €€0- MW sT0  [¥] pajqeus  [ll« uiw/L oLl [vw] st indino Bojeuy [6/91] doo aso|) ssedoid djduwis  [1]

dyszo-misLo  [gl pajgesia  [0] Wdd  [s] g J2uno) [£/91] SuoN [0«

dyoro-mizio [zl dD1 uo A3y 19s3Y/HO] -0 % [« v 433uno) [g/91] uond3|Rs uonedyddy  91-0
1amod 1010 0Z-L pajqeus  [Ll« auoN  [0] ndino Aeppy [1/91] Ox LV9ESYLYLT - L¥9E8YLYLT-

ejeq 1010 xZ-L p3|qesia [0] 1UN INopeay woisn)  0€-0 [zH] 6 3ndino asind [0/91] |auuey) / sdn-135 up3 Inopedy  H1-0

paie|ai 3zIS, S L - L00'0 dD1 uo A3yl [uo oany]  ZH-0 Inopeay wolsn) dd>1  x€-0 [zH] £z indino 3sind [6991] paqu [0«

ISU0D Bwin 1Ay dbeloA  /£L-L pajqeus  [1l« 191uno) YMA[ZoSLlx [zH] €€ indu; as|nd [8991] pajuiiloN  [0]

pajejas 3zIS, S 0T - L0°0 pajgesia  [0] 02-0 Yum sadloyd awes [zH] 6¢ indul 3sind [£991] sdnag YUl Z1-0

“JSU0D dwil| 4334 pa3ds YbiH  9L-L dD7 uo A3yl [uo pueH]  0¥-0 abie ¢ aur Aeidsia 20 indino eubia [9991] dn-135 MY [6]«

paieai aziS, S 0T - 100 pedfdy dD1  «v-0 Aduanbaiy[g191]x [vw] z indino bojeuy [5991] zdniss [zl

“JSU0D dwill Y14 paads moT  GL-L x0-0 0Z-0 YuMm sDI0Yd dwies S indui bojeuy [991] L dniss 1]

% 0Tlx % 0ST - 0 € 1oL Aeydsia  6€-0 abie7 z aur Aeidsia €20 Bumes S |eulwsal [€991] dn-1e5 buiwwesbold  L1-0

ules Buidweq  1-1 x0-0 [MA] 49mOd[0L9L]x €5 Indu; Bojeuy [z991] dnass niny- [6]

WdI 3ualfes ‘Wd [€] 7 wxa Aedsig  8€-0 0Z-0 Yyum saoloyd swes Bumas € |eurwa) [1991] z dn-ss [

NS 3udljes uou ‘Wd  [L] x0-0 llews €L aur] Aedsig  ¢z-0 induj jenbiqg [0991] Ldnaas [«

uoipuhsy [0« L ) Aeidsia  £€-0 1ua.1N3 JOION[FL9L]x [WdY] oeqpad4 [£591] dn-135 aAIY  0L-0

uondNIIsuo) JoJo olL-L Jluninopeaywolisn) 00 L« 0Z-0 Yum sadloyd swes 92UBI9J3Y 10d _m_h_ me: m:O_um‘_wQO Q:bwm %L-0

UonRd3I3S J0I0  xL-L  HUNINOPE3YWOISND 66'666666 - 00 Jlews 'L aur] Aedsig  1Lz-0 HunPPegpa4 [2591] uo [l

zanndepy  [p] anjeA Xely Inopeay woisn)  Z€-0 Joug el [95pE] 2dUSIJRY |eulAXT [0591] #0 o]

L aandepy  [€] HUNINOPEaYWOISND
Mmoq [2]  0x MUNINOPEIYWOISND 66'666666 - O

Bupiesg >g oy £0-0
ZH09/N08Y-OVy  [2ZL]

‘dws] pied [013u0) [6£91]
a1e1S J49|[043u0D TS [8£91]

uonisod [en1y [0Sl
uonediiddy Jo4 peay 0L add [0€v€]

Quick Guide

Appendix

wnipay (1l anjeA Ul Inopeay woisn)  LE-0 l6Trel W3LND XeW AUl [£€91] 2)120/2ZH09/A087-0ty  [LTL]
ybiH o] dH [o8l] [8zvel u3ND “WON ‘AUl [9€91] pub-11/ZH09/A08Y-0F  [0T1]
yipimpueg [03u0) JOJON  80-L om Y [eL1] [LTvel (WYL J3IAU| [SEIL] ZHO9/AOPY-08€  [TLL]
asieAul 1] OM Ul [z/1] [ozvel "dwa] NuIs1edH [yE9L] 2)20/ZH09/A0Y7-08€  [LLL]
|ewuoN [0« cuygl 11l [STrel ulw g/ ABraugz axeig [€€91] pub-11/ZH09/A0VY-08€  [0LL]
uondaNQ 3SIMI0D)  90-L 1sd [0£1] z4%3! abeyjop yurt da [0€91] ZHOS/N08Y-Ovy  [2T]
1D 'wndo Abisuz oy [¢] 4, [091] [eTvel [9] @nbioy [zz9l] )20/2H0S/A08Y-0y (1]
anbiol s|qerep  [1] uw/y [Lpll [cevel [ewlay] J010W [8191] pub-11/ZHOS/A08Y-0Fy  [0T]
anbioy jueisuo)y [0« s/ [ovl] [Level [Wdd] paads [£191] ZHOS/AOYP-08€  [TL]
soisuapeley) anbiol  €0-1 LVATRRVA4N uoned|jddy 104 31M 0L ADd [0L¥E] [WN] anbioy [9191] ©130/ZHOS/AOVP-08€  [LL]
AN (L W4D bzt uoned||ddy 104 MM 6 ADd [60v€] [%] Aouanbaig [5191] puUB-11/zHOS/AOVP-08€  [OL]
yn [0l u/leb  [ezll uoned||ddy 104 MM 8 dDd [80v€] JULNd 010N [17191] adALpuD  90-0
3|didulg [03U0D JOION  L0-L uiw/|eb  [zzil uoned|ddy 104 1M £ ADd [L0vE€] Kouanbaig [€191] 0=J21 ‘dois p2dio4  [g]
10 paads aid papusxg  [/] s/leb  [1z1l uoned||ddy 104 1M 9 dDd [90v€] abe1jop J010W [Z191] plo=j4a1 ‘dois padiog [l
1apuipm adepng 9] WdD [0ZL] uonediiddy Jo4 WM § @Dd [SOvE] [dy] Jomod [L191] swnsay  [0]
doo| uado anbioj [¥] MW [08] uoned|ddy Jo4 1M ¥ ADd [YOPE] [MY] 49mod [0191] dn-1amoq 1e aers bunesado  #0-0
dooq paso|) ssadoid  [€] oM W [K/] uonedyddy 104 MM € dDd [€0vE] nopeay woisnd [6091] edudwy YuoN  [1]
dooj pasop> anbiol  [z] ey [€/] uoned|ddy 104 M ¢ ddd [Z0vE] [9%] @njeA [enidy ule [S09L] |euonewsaiul 0]«
dooj pasop paads  [1] ed [z uonedijddy Jo4 M L ADd [LOVE] piop sniess [€091] sbumag jeuoibay  €0-0
doojuado [0« Jeq  [L/] [%] IndInO | X3 [6117] [9%] ®>u313424[Z09 L]« Modseig  [82]
Spow uoneinbyuod  00-1 Jequ  [0/] [uun] yoeqpas4 | 1X3 [8LLT] [1un] souas3)8y [LO9L] asauly)  [oL]
sbumas [essusn  40-1 J [09] [nmun] ddua9gey L X3 [£L1T] piop [011u0D [0091] ysiibuz [0«
10JO|\ pue peo] w o [sy] ndinQ pajeds ulen qld ssd0id [€681] 121unod Ymy [2os1L] abenbue7  10-0
0x 666 - 0 ulw/w Ly ndinQ padwe|) did sse201d [¢681] sinoH Bujuuny [L051] sbuiias diseg  40-0

piomssed NUI Ul  09-0 s/w  [ov] ndinQ Qid ss901d [1681] piop Bulutepy snqyoud  [£56] Aeidsig / uonesado

Danfoss A/S © 03/2017 All rights reserved.

MGO06A702




VLT® AutomationDrive FC 360

Appendix

% 00L-x % 00T - 00C-
Hw wnwiuiy

% 00Lx % 00C - 00C-
HWI wnwixep

uo

HO

210159y Jamod

% 0L°0% % 00T - 100

az15 daig

1919104 [eubig

paie|as 3zIS, S 009€ - 100
awi] dwey dois }2IND
pa3e|a) IS, s 009€ - L00
swi] dwey bor

sdwey J3Yy10

«-€ YIIM JUSJUOD dwes
 dwey

«P-€ YlM Ju91u0d dwes

€ dwey

#7-€ YlIM JU3lU0d dwes

Z dwey

pa3e|a) IS, s 009€ - L00
swi] umoq dwey | dwey
pajejal dzIS, S 009€ - 100
swi] dn dwey | dwey
dwey g auis

Jeaur]

adA] | dwey

| dwey

ERVEIETCYRY el [=sTep]

¢¢ indur Aouanbai4

6¢ indur Aousnbaiy

S Indu| Hojeuy

€6 i1ndu| bojeuy

uolduny oN

92IN0S3Y ddUIYAY Buljeds dAneRY
9oU3J3JRI SNQ |07

GL-€ YUMm s3I0y dwes
92IN0S € ddUIYY

S Indu| Bojeuy

GL-€ YUMm s3d10y> dwes
92IN0S 7 9dUdI3yY

add sng

Ja19wn0d |eubiq
ERVEIETEYRY el [=sTep]

¢¢ indur Aouanbai4

6¢ indur Aousnbaiy

S Indu| Bojeuy

€6 i1ndu| bojeuy

uolduny oN

92IN0S | ddUIYY

% 0x % 00L - 00L-
9OUIBYRY dANR[DY 13591
% 0x % 00L - 0

anjep umog Mojs/dn yoied
ZH Sx ZH 0°00S - 0

[zH] paads bor

% 0x % 00L - 00L-
9dUdIJRY 1953id

€6-€
[l
[0]«
67€

06-€
#6-€

Lb-€
[a
(0]«
Ob-€
*V-€
[l
(8l
[
[a
[1]
(0]«
8l-€
[LLle

L1-€
(e«

9L-€
143
loz]
(Ll
(8l
[
[a
[L]«
[l
SL-€

vl-€

EERTEYEYEN]
195914/]eulaixy
wng

uondUN4 dUIRY
paiejas 3zIS,
JUN}PRgPID42OUIARY 6661 - 0'6661-
20UDIRYRY WINWIXe
JUNYDRPII43OUIRRY O
1UN}PRgPI94OUIARY 6661 - 0'6661-
2dUIBYRY WINWIUI
dH

S\ Y

DM ul

cul/q|

1sd

ES

ya

Y

ulw/y

S/

ysal

ulwy/q|

s/ql

U/eh

ulw/y

S/eY

W42

u/1eb

ujwy/eb

s/|eb

WdD

M

OM W

ed)

ed

Jeq

Jequi

Do

w

uiw/w

s/w

yi

ulw/y

u/6%

utw/6y

s/6y|

Y/gw

ulw/w

s/gW

u/

uiwy/|

S/l

s/as|nd

ulwy/|

Wdd

WN

ZH

WdY

%

*L-€ SUoN (0]
[1] HUN XPeqpas/adusisey  L0-€
[0« XeN+ - Xe- [L]
¥0-€ Xe - UIN - [0«
obuey 2dua19)9y  00-€

SHWI] 9dUIRYBY  40-€

sdwey / 9>ua.349Yy

$S0:56-0

Keja@ ayeig 21eAndy  €7-C
C0-€ ZH 0x ZH 00% - 0
(081l [zH] paads axeig deAdY  7Z-C
[eL1] V 0x V 00L -0
[eLl] juauN) dyeig asealRy  0Z-C
[Lz1] yeig |edIURYIBN  4Z-T
[os1] % 00Llx % 00C - 0
[091] uien abeIOA-IBAD  61-T
[os1] pajqeuy [el
[SP1] (doas 1e 1ou) pajgeuy [1]
[L¥1] pajgesia  [0l«
[ovL] jo1uo0) abeyor-1InD  /£1-T
[eel] % 00Llx % 091 - 0
[LEL] JusLND Xe ‘Oeig DY 91-7
[og1] A 0« A OOS -0
[z21] 2onpas abeyon axelg  pL-7
[9zl] paie|als 3z1S, M3 000Z - LOO0
[szl] (M) NIy Jsmod axerg  Z1-z
[vz1l pajejal azis, WYO 0029 - 0
[eel] (wyo) Joisisay axyelg  L1-7
[cel] ayelq Jy [el
[Let] jeiq J03sisay [
loz1] #O [0«
[08] uondung axelg  0L-7
74 oung ABidug avelg LT
[€£] SE€S09-10
[es] awi buped  £0-T
[L£] % 00Llx % 0SL -0
[0Z] aun) bujied  90-7
[09] ZH 0x ZH 00S - 0
[s¥] paads uj 1D aeid DA ¥0-T
[L¥] SOL«S09-0
[ov] awiy Bupeig DA z0-C
[v€l % 0Sx % 0SL -0
[€€] aun3 aeig 5@  L0-¢
[ee] % 0Sx % 091 - 0
(el Jua1Nn) 1e3Yald J0J0/PIOH DA 00-C
[0€] ajeig-3d  x0-C
(sz) T I
[Tl L€ andur [eubiag [Z]
(€2 ¢ nduy eubig  [9]
44} zg ind [s]
ne 61 ind ]
[oz] gL nd 161 [€]
[zl S induj bojeuy  [¢]
(ot €6 Induj Bojeuy  [1]
[s] SUON  [0]«
[¥] 92IN0S JOISIWIRY|  €6-1
€] uondalaQq papualxg - duL Y13 [eal
(el L duy Y13 7!
[ L Bulwem 413 [€]

di Jorsiwasy )

Buuiem Jo1siwIBYy |

uondajoud oN

UO1199)0.d [ewJay] JOION
aimesadwsa] 1010

V'l 0C-01

uleg axelg DV

ZH 0+ ZH 0C - 0

[zH] dois 1e uondun4 Joj paads Uiy
Buizizoubew-aid

1esyaid 1010\ / pjoy dAd

15e0D)

dois 1e uondung

sjuswisnfpy dois

SGxS0L-0

di 03 awy] Xxep yels Jossaidwod)
ZH 0« ZH 00S - 0

[zH] paads xepy 1e1S Jossaidwod
pajejal 3z1S, v 0001 - 0

waND) Uels

paejal 8zIS, zH 0°00S - 0

[zH] paadsS weis

g Jy shkemjy ‘qeus

414 'J9Y p3jqeu]

skem|y pajqeuy

pajqeuy

p3|qe!

uels buikl4

3SIMD0PD +DAA

uonesado |eluozZIIOH

MD paads pes

aw Aejap/iseod

awi Ke|op/ploH DA

uondun4 ues

S0xS0L-0

Kejpg ueis

Bunjied

uo0117919Q J0l0Y

SPO el

syuawsnipy ueis

% 0Sx % 0CL - 0

paads Mo 1e Jua.InD Ul

S G000« S SO0 - LOO0

jueisuod awi) Bujusdweq sdueuosay
% 00Lx % 00S - 0

bujuadweq a>ueuosay

S 10+5G-500

juelsuo) awi] uonesuadwo) diis
pajejal dzISy % 000t - 00%-
uonesuadwo) dijs

% 00Llx % 00€ - 0
uonesuadwo) peoq paads ybiy
% 00Lx % 00€ - 0
uonesusadwo) peoq paads Mo
bumos ‘uadag peo

paiedl dzIS, ZH 0°00S - 0

4 - dhsuLeIReYd /N

pa3eal 3ziS, A 000L - 0

N - dasuedeiey) /N

[a]
(1]
[0]x
06-1
*6-L

88-1

z8-1
[€]

L-L
[1]
[0«
0/-1
*L-L

ZH Lx ZH 00L - L0

[zH] Buisnaubepy [ewsoN paads uiy
% 00Llx % 00€ - 0

paads o137 1e uonesnaubely 1010
Bumas ‘dapuj peo

% 00Lx % 00¢C - 0C

sixe-b 1oy sdueINPU| UK 1e JUBLIND
% 00Lx« % 00T - 0C

SIXe-p J0J 92URIONPU| UIW 1€ Jua.1InD
% 00L« % 00T - 0C

ulen UoIIdJ UOIISOd

paieja1 3zIS, HW S€S999 - 0
(yesb) 1es sduenpu| sixe-b
pale[a1 dziS, HW S€SS9 - 0
(1eSpT) "1eS ddURNPU] SIXe-P

Y ¥9Llx Y 8CE -0

1994 Yibua ajqe) Jolon

W 0S« W00l -0

Y1bua s|qe) JojoN

paieal aziS, A 0006 - L

NdY 0001 1e 43 Xdeg

1| e1eQ J010|\ "APY

paieja1 3zIS, 001 - T

$9]0d 1010\

pa3eal 9zIS, HW €559 - 000°0
(b7) @uenpuj sixe-b

paieja1 azIS, HW S€S999 - 0

(P1) @>uewnpuj sixe-p

paieal 9zIS, WYo 00'6666 - 0°0
(Yx) @due1dEY UIR

paie|ds 9ZIS, WYO 0006666 - 0°0
(LX) @due1deady abeyea] Jolels
pa3eal 9zIS, Wyo 0006666 - 0
(1Y) 3dueIsIsay Joio0Y

pajejal dz1S, WYO 000'6666 - 0°0
(sy) @dueisisay J01e1S

| eleQ 1010\ ‘ApY

VNV padnpay os|qeuy

VWY 219]dwo) 9|qeuy

HO

(YWY) uondepy 4010\ dlewoiny
pa3e[al 8ziS, WN 0°0000L - L0
anbio] paiey U0 Jo1oW
paieja1 3zIS, INdY 00009 - 0S
paads |euiwon Jolop

pa3e|s) dZIS, ¥ 00°000L - LO'0
1Ua4IND J0J0N

paie[al 8zISy zH 00S - 0C
Aouanbai4 Jojop

paieja1 3ziSyx A 0001 - 05
abeyjop Jo10N

dy ozl - W1 06

dy 0oL - M1 SZ

dy 5z - M s§

dy 09 - W S

dy 0s - M L€

dy oy - M o€

dy o€ - M 2T

dy 5z - M 581

-l
ev-l
-l

ov-L
ol

6€-L

8¢€-1

Le-1

0€-L
€1
[e]
[1]
[0«
6C-L

9C-1

SC-L

[81]

MGO06A702

Danfoss A/S © 03/2017 All rights reserved.

64




Quick Guide

Appendix

Buiuiem ayeiq ou ‘sxelg
dois i ywi| anbio)

MO sng

ENEVEN

96e1|OA Japun /-19A0 Ou ‘Apeay
ML ouApeas’r0way
Bujuiem |ewsayy ou ‘Apeay
Bujuiem jeway

b1y “deqpasy anoqy
MO| “deqpas) molag
abuel ‘qpasy Jo INQ
ybiy ‘Ad>usnbaiy anoqy
mo| ‘Aouanbaiy mojeg
abues A>usnbayy jo 1O
ybiy “quaund anoqy

MOJ “Ua1INd Mojag
abuel Juaind Jo INQ
1wl anbioy 1y

Buiuiem Jo wuely

wuely

uJem Ou/Jai uo uny
uiem ou/abues ur uny
Buiuiem ou / Bujuuny
Buluuny

Bujuiem ou / Ag-pueis
1435 wai/Apa aAlQg

Apeas anuqg

Apeay |o13uo)

uonesado oN

Kejay uondun4

skejay

S 100« S 009 - 0

indinQ [enbiq ‘AejdQ HO
S 100« S 009 - 0

ndinQ |eubiqg ‘Aejpg uo
uofesado oN

0€-G YuMm sad10yd> swes
indinQ eubig 62 |euiwisL
uoindung 1j9g uajoig
apo das|s

1104 Jo pu3

uni 0y Apeay

uolsua) uo buluuny

Joyed1pur @t

3|ne4 [0J3U0D) UONISOd
payoeay uonisod 1abie|
paiajdwo) buiwoH

apow oine ul dAuQ

spow puey ul aAlLQd

Al1DB PUBWIWIOD 1JElS
QA1 J3J Sl0WaY

dAIDE 21 |e207

9sl1anal buluuny

wJeje oN

V 1ndino a1ejnwa J1apodu]
@ ndino eubip s

D ndino [eubip 15

g indino [eubip s

8zl
[£2]
[97]
[se]
vl
[e7]
[zl
[1a]
[oZ]
611
[81L]
[£1]
oLl
[SL]
L]
(€Ll
[c1]
[Lt]
lotl

[6]

[£]
[l
[
[v]
(€]
[a
[1]
[0l
ot-S
*V-S

GE-S

ve-s
[0]«

LE-S
611
[e6l]
[££1]
[9/1]
[s/1]
[PL1]
[€£1]
[eL1]
[L£1]
[o£1]
[691]
[891]
[£91]
[991]
[S91]
[Lol]
[o9t]

[L6]

[€8]

[e8]

[18]

v 1ndino [enbip s

G 9|nJ 21607

¥ 9|nJ 21607

€ 3|n4 21607

Z 94 21607

L 9|nJ 21607

0 9|nJ 21607

G Jojesedwo)

¢ Jojesedwod

¢ Jojesedwod)

¢ Jojesedwo)

| Jojesedwod)

0 Jojesedwo)

ybiy ‘Burusem Buiues|d yuis 1esH
indino as|nd

HO :Inoawi} ‘|o)uod sng
uQ :1noawin ‘|o)uod sng
‘412 sng

HwI7 ald pepusixy
yby ‘421 anoqy

MOJ ‘@dUBI9)31 Mo[ag
sbuei Jai1 Jo InQ

Cl g piom [o)uo)

L1 3 piom |0Ju0D)

1112 axeuq Yo

€zL Keppy

(L891) 3ney xeig

1ney ou ‘Apeas ayelg
Buluiem ayeiq ou ‘aelg
dois 1 ywi anbiop

MO sng

95I9AY

abeyjon Japun /-1an0 ou ‘Apeay
ML ou'Apeas‘aroway
Bujuiem jewayl ou ‘Apeay
buiuiem jewsy |

b1y “eqpasdy snoqy
MO| “deqpas) mojag
abues "gpasy Jo IO
yb1y ‘Aousnbaiy anoqy
moj| ‘Aousnbaiy mojag
abues Lousnbayy jo InQ
yb1y ‘usuNd> droqy

MO| JUaInd mojag
abues Juand Jo INQ
1wi| anbuoy 1y

Bujuiem 1o wuely

wuely

ujem ou/yai uo uny
ulem ou/abues ul uny
Buluiem ou / Buiuuny
Buiuuny

Bujuiem ou / Ag-pueis
1412 wiai/Apa aAuQg

Apeas anuQ

Apeay |o1uod
uonesado oN

ndinQ [enbiq £z [eutwisg
sindingQ |eubig

uonesado oN

0L-S Yyum sadloyd awes
induj [eubIq L€ [eunwidl
v indui sspodug

ndu; as|nd

0 Qg JaJ 19s591d

0L-G Yyum sadioyd> swes
induj [eubIq €€ [eurwidl
g indur Jspodug
uonesado oN

0L-S Yyum sadloyd awes
nduj [eubiq z¢ [eunwidl
indup ss|ng

bor

0L-S YUM sad10yd dwes
nduj eubiq 6¢ [eurwisl
9SIaAUI 1SR0D

0L-S YUM sad10yd dwes
indu| [eubiq £z |euiwid)
buisianay

0L-S YUM sad10yd dwes
induj [enbiqg 61 [eurwidl
LXp| 101064 13531d DUAS
0XPp| 1012e4 19531d "DUAS
Xapu| Joyded 13s3id Yoie duks
PloH uAs

umo( J4012e4 dUAs

dn 4101064 DUAg

1Je15 DUAS

uo uoIsua|

951391 Bol Japuip
piemioy 6ol Jspuip
J912Welp 1959y

129|395 Ja19Welp MaN
92IN0S Ja1dWelp 310D
g Xp| 'sod

L3119 Xp| 'sod

01g Xp| 'sod

'sod 19bJe] o] 0o

Au| do3s IIND 'sod

AUl dA1RBAN NWIT MH
AU] SARISOd HWIT MH
YIUMS Joy SWOH

SWOH 0] 09

°|qeus did

1ed | 19sa) AId

9SI9AUL J0UID dId

g Ja1uno) 1959y

(umop) g 193unod

(dn) g 133un0>

Y 191uno) 1953y

(umop) y J23unod

(dn) v 191Uun0)

Jea)d 104161

9sea1d3p 10d161q
asealdul 104161g
3J0431U| [euIdIX]
9S19A31 JelS paydie]

L uq dwey

9l-s
[L8]
[zel

[91]«

SL-S
(e8]

vl-S
143
[ril«

€l-S
[cl«

[45%°]
0L«

LL-S
[981]
[s81]
[¥81]
[e8L]
[e8l]
[181]
[o81]
[oz1]
[691]
[891]
[£91]
[991]
[Sol]
9Ll
[e9l]
[e9l]
[o9l]
[£S1]
[951]
[ss1]
[Ls1]
[oSL]
2]
(el
[e
[s9]
[#9]
[€9]
[29]
[L9]
[09]
[£8]
[95]
9]
[18]
[S¥]
[s€]

0 uq dwey

umop Mojs

dn ysed

9s1aAul dols asidald
0 Uq 129J9s dn-195
umop paads

dn paads

indino azaa.4
ERIVEIETEYIEY CEVH]

T 1q 421 19s94d

1 1q a1 19s34d

0 Qg 434 19s591d

UO 92U3IYRJ 1953ld
bor

95I9A91 1Je)S 3|geu]
piemioy 1iels djgeuy
Buisianai el
buisianay

1els paydie]

ue1s

9siaAul doig

9sI19AUl eIg-DQ
9s1aAul dois }2InD
9SI9AUI 1953) pue 15e0)
9SJ9AUI 15ROD)

1959y

uonesado oN

induj enbiq gL [eurwisl

9POW 67 |eulwId]
indino

ndu

w_uo.\c LT _mc__.».:w._.
NdN

dNd

apo Induj [enbiq
apow o/| [eubiag

1nQ/u [enbiq

ZH 0« ZH 00S - 0

[zH] ol paads ssedAg
ZH 0« ZH 00S - 0

[zH] woi4 paads ssedAg
ssedAg paads

uo

HO

uondun4 aseyd J01oN Buissiy
UUN41DSSD04d

6667 HUNIIDSSID0Id 6661 - 6661~
ybiH yoeqpas4 Buluiepy
UUN41DSSD04d

6661-x UUN[NDSSIO0Id 6661 - 6661~

MOT degpas4 buluiep
6661« 6661 - 6661~

ybiH aduaiaey Buiuiep
6661-x 6667 - 6661-

MO 3dUaI3RY Buluiep
paiedl dzIS, v 00°005 - 0

oL-S
*L-9
[L]
20-S
[L]
10-S
[L]

%0-S

yb1H uaund Bujusep

V 0x V 00S - 0

MOT LN Buluiepy
sbuiuiep “fpy

0« 00C - 0

Buiutepy ainjesadwsa) ajqeisnipy
pajejal dz1S, zZH 00S - 0
ybiH "baig Buiusep

pajejal 3zIS, zH 00S - 0
mo1 ‘bai4 Buiuiep

T sbulwiep ‘fpy
$S00xS09-0

IN03WI] SSOT deqPad4 00N
ZH 0C+ ZH 0S - 0

Joi3 paads ydeqpas4 Jo1oN
doo7 uadp 01 Youms

paads xep

ndinQ 9za.4

bor

duy

Buruiepy

pajqesia

uol1dUN4 SSO7 ¥2eqPaa4 JoJoN
JOMUO\ g4 4010\

uo

HO

15009 Aemy yeaig

AUl $G Ul Bojeuy

¥S ul bojeuy

AUl €6 Ul Bbojeuy

€S ul bojeuy

uolpuny oN

924N0S 1012e4 JwIT paads
AUl $G Ul Bojeuy

¥S ul bojeuy

AUl €6 Ul Bbojeuy

€S ul bojeuy

uolpuny oN

92In0S Jo3de4 Jwi] anbioj
s10)0e4 NWI]

paieal dz1S, ZH 00S - 0
A>usnbai4 1nding xep
pajejal 3z1Sy % 000L - 0
UWI udN)

% 00Lx % 000L - O

PO\ Jojelaudn HwiT anbio)
pa1e|al 3zIS« % 0001 - 0
PO\ JoloW HWI anbiop
ZH S9% ZH 00S - L0

[zH] Bwi ybiH paads Jolop
ZH 0« ZH 0°00% - O

[zH] MW7 moT paads 4010
suondallp ylog

ISIMYD0[D

uonallg paads J01o0
sywi Jojo

sbuiuiepy / sy

SW 0001« SW 000009€ - O
Kejpg dwey

LS-¥

0S¥
St

[4ad
A4

ov-v
«¥

LE-v
[o]
(]

[€]
[cl«

[0]
0¢-v
*EV
[L]
(0]«
v
[8]

[9]

[a
[0l«
Lt

Danfoss A/S © 03/2017 All rights reserved. 65

MGO06A702




VLT® AutomationDrive FC 360

Appendix

yb1y ‘A>usnbaiy anoqy
moy| ‘Adusnbaiy mojag
abues Aousnbaly jo INQ
yb1y ‘s.uNd> aroqy
MO| ‘JUaInd Mmojag
abuel Jualnd Jo INQ
1wi| anbuol 1y
Bujuiem 1o wuely
wuely

ujem ou/yai uo uny
ulem ou/abues ur uny
buluiem ou / Buiuuny
Buiuuny

Bujuiem ou / Ag-pueis
1432 wau/Apa aAlQg
Apeas anuq@

Kpeay |o1uod
uofesado oN

indinQ [enbiq ¢ [eutwisl
abeyjop yur DA

uiod 135 uoisua} pasade]
L 1D ¥

Josuo) sng

indinp padwe) aid
Yoeqpas4 pasds

paads

Jamod

paiel 01 a1ejas biop
wi| 01 |34 anbioy
1Ua1InD Jo10
30eqpPa94 $59301d
ERIVEYETEN]

Aouanbaiy inding
uonesado oN

indinQ bojeuy z |euiwis)
ndinQ enbig

vw 0z-+

yw 0zZ-0

SPOW T{ [euluiadL

Tv inding |enbiq/bojeuy
0« ¥8€91L - 0

Jo13u0) sng ININQ S [euIwWIS]

% 001« % 00C - 0

9|ed5 Xey INdINQ Si [eulwd]
% 0x % 00C - 0

9|eds Ul IndinQ G [eulwidl
ssedAg anuQ

uoindung 1j9g uajoig

apo das|s

1104 Jo pu3

uni 0y Apeay

uolsua) uo buluuny

Joresipul QL

oyelg Ydsw uo

1jne4 |0J1U0D UOl
payoeay uonisod 1abie|
paiajdwo) buiwoH

spow olne ul 3AUQ

apow puey ul aAuqg

[£1]
[o1]
[s1]
40|
[el]
[c1]
[L1l
[ot]

[6]

(8l

[

(sl
]
(€]
[l
[
[0l
769
[vsal
[eoul
[evL]
le€Ll
[eLLl
[l
[zo1]
[ooL]
[soLl
[voLl
[eoll
[col]
[1otl
loot]
[0]«
16-9
[a

¥.-9

€49
[861]
61l
[e61]
lze1]
[9/1]
[sz1]
w1l
[es1]
[ec1]
[1z1]
[os1]
[691]
[891]

Al1DB PUBWIWOD 1ie1S
QA1 J31 dl0WdY

9AI1DR JaJ |e20T

9sJana1 buluuny

w.eje oN

@ ndino jeubip s

D ndino [eubip 15

g indino jeubip s

v indino [enubip s

G 3|n4 21607

¥ 9|nu 21607

€ 3|4 21607

T 3|4 21607

L 9|n4 21607

0 9|nJ 21607

G Jojesedwod)

4 Jojesedwod

€ Jojesedwod)

Z Jojesedwo)

| J0jesedwod)

0 Jojesedwo)

ybiy ‘Butusem Bujues|d yuls yesHy
40 Inoawi ‘|j01u0d sng
uQ :INodWI ‘|0JIU0d sng
‘412 sng

yby ‘ya1 anoqy

MOJ ‘@dUBI9)31 MO[ag
sbuei Jai1 Jo 1nQ

Cl g piom [o)uo)

L1 3 piom |0Ju0D)

1112 axeuq Yo

€zL Keppy

(L891) 3ney oxeig

1ney ou ‘Apeas ayelg
Buluiem ayeiq ou ‘axeig
dois 1 ywi anbiop

MO sng

95I9AY

abeyjon Japun /-1an0 ou ‘Apeay
ML ou'Apeas‘aroway
Bujuiem |ewayl ou ‘Apeay
buiuiem jewsy |

b1y “yeqpasdy snoqy
MO| deqpas) mojag
abues "gpasy Jo IO
yb1y ‘Aousnbaiy anoqy
moj| ‘Aousnbaiy mojag
abues Lousnbayy jo InQ
yb1y ‘usNd> aroqy

MO| JUaInd mojag
abues Juaund Jo INQ
1wi| anbuoyl 1y

Bujuiem 1o wuely

wuely

uJem ou/yai uo uny
ulem ou/abues ul uny
Buluiem ou / Buiuuny
Buiuuny

Bujuiem ou / Ag-pueis

[£91]
[991]
[s9l]
[L91]
[091]
[€8]
[¢8]
[18]
[08]
[s/]
[¥£]
[e/]
[zl
(L]
[0/]
[s9]
[¥9]
[€9]
[29]
[19]
[09]
[95]
[£¥]
[ov]
[sv]
[ev]
[L¥]
[ov]
[L€]
[9g€]
43|
[L€]
[og]
[62]
[8¢]
VA4
[92]
[scl
v
[z
44}
[a
[0z
[61]
[81]
[£1]
[91]
[s1]
40|
[€l]
[cl]
[L1l
[oL]
6]
(8l
[

(s
]

1432 wai/Apa aAlQ

Apeas anuQ

Apeay |013u0)

uonesado oN

indinQ [eubig Sy [eutwd)
abeyjop yuI DA

uiod 195 uoisua) pasade]

L 1D 3

Josuo) sng

indino padwepd aid

yoeqpas4 paads

paads

Jamod

pales 01 aleja. biog

uwi| 01 |21 anbiop

ua.N) J0Jo0W

3}0eqpPas4 $s9301d

ERVEIETEN]

Aduanbaiy 1nding

uonesado oN

indinQ Bojeuy Gp [eulwa)
indino [enbiq

yw 0z-+

Yw 0¢-0

SPOW SP |eurwiadl

S¥ Inding |enbia/6ojeuy
apow abeljop

apow juaund)

dpow G |euluwus]

S 100« S OL - 100

1URISUOD) dWI] JBYI HS [euIwId]
paie[a1 zZISy 666V - 6661-

an|eA ‘qpad4/49Y YBIH #§ [eutuna)
0« 6661 - 66617~

oN[eA 'qpa94/49d MO 1§ |eulllId]
YW 0Z« YW 0C - 0

waLND YBIH #S |euiwiadl

YW tx YW 0T - 0

UdLND MOT $§ [eUIWIDL
AOLxAOL-0

abe1jopA YbIH #S |eurwia]

A L00x AOL-0

96e}JOA MOT $§ |eUIWIDL

S Indu| Hojeuy

apow abeyjop

apow juaund)

dpow €6 [eulwId]

S 100« S OL - 100

1URISUOD) dWI] JBYI4 €S [eUIWId]
paie[a1 3zZISy 666V - 6661~

anjeA ‘qpad4/49Y YBIH €5 [eutuna)
0« 6661 - 66617~

oN[eA "qpa94/49y MO €6 |eulWIS]
YW 0Z« YW 0C - 0

waLND YBIH €S |eulwidl

VW 5 YW 0T - 0

UdLND MOT €5 [eUIWIDL
AOLxAOL-0

abe1jop YbIH €5 |eulwid]

(€]

[l

(L]
(5
[vsal
[eol]
[evlL]
l6€L]
[€LL]
[Leul
[zoL]
[901]
[so]
[voLl
[€0L]
[coL]
(Lot
[oot]

[
[0]x
0£-9
*L-9
[1]x
[0
6C-9
92-9
SZ-9
¥T-9
€C-9
79
12-9

0¢-9

A LO00«AOL-0

abe1JOA MOT €5 |eUIWIDL

€6 induj bojeuy

duy pue dois

paads "xep

Buibbor

dois

indino azaa.4

HO

uoldUNS IN03WI| 0137 Al
SOLxS66-L

SWI] 1INO3WI| 037 3AI]
9po O/I Bojeuy

nQ/u| bojeuy

% 0x % 00L -0

135314 InodWl| 67 INQ 3s|nd
% 0x % 00L - 0

Jo13u0) sng 67 INQ ds|nd

% 0x % 00L - 0

195214 1nodwi] /7 INQ 3s|nd
% 0x % 00L -0

JoJ3u0) sng £z INQ 3s|nd

0x 44444444%0 - 0

Jonuo) sng Aejpy 1 [eubig
pajjos3uo) sng

9SIMD0D JSIUNOD

9SIMY20|D

uondaIIg 19P0odUT £€/7E WISL
¥T0L« 960 - L

UOIIN|OARY J3d S3S|Nd €€/TE WD)
ainduj J18podu3 ApZ

ZH 000S« ZH 000C€ - ¥

6 bai4 xeyy indinQ as|nd
uonesado oN

09-S Yim sad10yd dwes
3|qeueA IndinQ 9s|nd 6 [eulwa]
ZH 000S« ZH 000Z€ - ¥

£T bai4 xepy indinQ as|nd
indinQ padwe> aid

baiq4 1nQ xew

paads

Jamod

pajes 0} ajeja. biog

uwi| 01 |91 anbuoy

1ua.1IN) JoJoW

3}2eqPIdH $S3201d

EREIETEN]

A>usanbaiy 1ndino

mnoawn “[4d sng

‘412 sng

uonesado oN

d|qeueA INdinQ as|nd /7 [eulwia)
indinQ ss|nd

paiejal 9IS, 6661 - 6661-
an[eA ‘qpad4/49Yy YBIH €€ "wisL
0x 666% - 6661~

dN[eA "qpPa34/49Yy MO €€ WL
ZH 000Z€x ZH 000C€ - S
Aousnbai4 ybiH €€ ‘Wil

0L-9
«1-9
[s]
[v]
[€]
[a]
[1]
[0«
L0-9

00-9

06-S
%6°9
[1]
[0«
LL-S

0/-S
*L-S

59-§

€9-9

79-S
[eL1l
l6011
[£01]
(901l
[soll
[0ol1l
[eoll
[zoll
[Lo1l
[oot]

[8¥]

[sv]

[0]x
09-§
%9-§

ZH ¥« ZH 6661€ -
Aouanbai4 mo €€ "wIg)
pa3e|3l 3ZISy 666V - 6661~
an[eA ‘qpa34/49Y4 YBIH 67 "wisL
0x 666% - 6661~

dN[eA "qPa34/49Y MO 6T "WIdL
ZH 000Z€« ZH 000C€ - §
Aousnbai4 ybIH 6z ‘WL
ZH ¥« ZH 666L€ - ¥
Aousnbai4 moT 67 "wia)
induj as|nd

S 100x S 009 -0

Kejay ‘Aeja@ Jo

S 100« S 009 - 0

Kejay ‘Aejag uo
uoloun4 13g uayoig
apopy das|s

uni 01 Apeay

uojsua} uo Bujuuny
oyeig Y29 uonisod
1jne4 |0J3U0D) UONISOd
payoeay uonisod 13bie|
paisjdwo) buiwoH
Spow o1ne ul 3AUQ
spow puey ul 9ALQ
Al}DB pUBWIWOD LielS
SAIIDE J3) Sloway

QA1 J3J |eD0T]

3sJ9A3) Bujuuny

wieje oN

@ ndino [enbip 75

D andino jewbip 15

g andino [enbip IS

v indino [enbip s

G 3[nJ 21607

¥ 9|nJ 21607

€ 3|nJ 21607

T 9|nu 21607

L 3|4 21607

0 9|nJ 21607

G Jojesedwod)

¢ Jojesedwod

€ Jojesedwod

¢ Jojesedwod

| Jojesedwod)

0 Joyesedwod

ybiy ‘Butusem Buues|d yuis 1eaH
HO Ino3wWI ‘|01uod sng
uQ :3INo3WI} ‘|0]IU0d Sng
‘412 sng

ybiy ‘a1 anoqy

MOJ ‘32U3I3)31 Mo|ag
abuel Jai1 Jo IO

71 1g piom [0J3u0d)

L1 39 plom [o13uo)

1112 axjeiq Yo

€71 Keppy

(1991) yney xeig

1ne} ou ‘Apeas ayelg

S-S
LS-S

0S-S
%G5G

[4)

Lb-S
[¥61]
[€61]
[9£1]
[S£1]
[e£1]
[zL1]
[L£1]
[0£1]
[691]
[891]
[£91]
[991]
[S91]
[Loll
[091]
[€8]
[e8]
[18]
[08]
[S/]
[/
[€£]
[zl
1
[04]
[s9]
[#9]
[€9]
[29]
[L9]
[09]
[93]
[£¥]
[ov]
[S¥]
[ey]
[L¥]
[ov]
[£€]
[9g]
[e€]
[L€]
[og]
[62]

MGO06A702

Danfoss A/S © 03/2017 All rights reserved.

66



Quick Guide

Appendix

[%)] anbuioy [zz9l]

pIom smeis 1x3 [#691]

piop Bututem [z691]

piom wuely [0691]

g 191uno) [€/91]

Vv 493uno) [z/91]

ndino Aejay [1£91]

[vw] zv indino Bojeuy [§991]

S indui bojeuy [$991]

BumIas Youms ¢S euiwis) [£991]
€6 andur Bojeuy [z991]

Bumas Youms €5 [eutwndl [1991]
€€'77'61'81 ndu) [enbia [0991]
[un] xdeqpasd (299l

90URI9JaY |eulsixy Smoz

91e1S J9]|04u0D 1S [8€9L]
_mEhmf\_._. 191I9AU| ﬁmmoz

"dwa yuIsiesH [ye9lL]

abe3joA QU DA [0€91]

[eway] Jo1oW [8191]

[wN] anbio] [9191]

[%] Aouanbai4 [§191]

juauin) 1010w Tu_.o:

Aousnbai4 [€191]

abe3|oA J010W [Z191]

[dy] 4amod [L191]

[M] 1amod [0191]

nopeay woisn) [6091]

[9%] dn[eA [endy Ulei [SO9L]
plop snieis [€091]

% 92Ua19J9Y [2091]

[nun] e>uaiap9y [L09L]

piom |013u0d [0091]

191uno) ymy [zost]

sinoH bujuuny [L0G1]

SINOH co_um‘_wao SOm:

SUON

uoneinbyuod peay gdd

[zH] paads bor [L1€]

434 Mod D4

MLD od D4

|0J3u0) sng u:QuJO v |leulwis] Gmo_
|043U0) shg INAINO Spleulwid) [9/9]
|onuo) sng Aepay 13 [enbIq [065]
[zH] nwir7 ybiH paads 1010W [FLY]
[zH] MW7 Mo paads 010N [ZLY]
awi] dois 3D [18€]

swi] dwey bor [08¢]

swn umop dwey z dwey [gs€]
swn dn dwey gz dwey [15€]
aw umop dwey | dwey [zvg]
swn dn dwey | dwey [L¥€]
9OULI9JRY WnwiIXew ﬁmom_
90UaI9jJay WnWIUIN NOm_

SUON

uoneinbyuod M ddd

Jos _OUO..—O‘_Q DWW D4

pajefal dzIS, S 0°0L - L0

Aejag asuodsay wnwixep

[
(1
(ol
-8
*-8

9€-8

S 100« S S0-0L000
Kejog asuodsay wnwiuiy
sug dois z ‘Auied oN
ug doxs | ‘Ayued oN
ug dois | “Aiied ppo
ug dois | ‘Aiued uang
sug dois / Aed
pneg 00zsLL

pneg 0089/

pneg 009/S

pneg 00t¥8¢

pneg 00¢6l

pneg 0096

pneg 008t

pneg 00

?1ey pneg

lx L¥T - 00

ssal1ppy

N1y snqpow

o4

|030101d

sbunias 1104 D4
pa31eal dzISy LF9E8Y/YLT - 0
3p0) 1PNpoid

9|qeus Qlid

1ed | 19531 qId
9SJaAUI JOLD Id

MO| A ‘PlleA MLD
inejsp 9d|yoid

QUON

MLD PIOM [013U0D 3qeinbyuod
3|yoid 2ALPII0Yd
3|yoid D

9|yoid PIOM [013U0D
sbumas piom ‘|42
‘ulem/wlee 1a66u]
swuefe uo 426611
9|qesia

196611 sisoubeiq

duy pue dois

paads "xepy

puibbor

dois

ndino aza9.14

HO

uolIdUN4 INO3WI] |043UOD)
S Lx S 0009 - L0
SWI] INO3WI] [0J3U0D
v uondo

Hod D

QUON

924n0S |013U0D)

Aluo piomjosuod
Auo |e

piom'113d pue |eybiq
9IS |01U0D
sbuniag [essusn
suondo pue ‘wwo)

1001 3dJenbg

Ge-8
(€]
[a
[1]
[o]

€€-8
[

[a
[1]
[o]
€8

LE-8

[L]x

v1-8
[1]
[0«
oL-8
*L-8
[c]
(1]
[0«
£0-8
[s]
[v]
[€]
[a
[1]
[0«
¥0-8

€0-8
(€]
(1]
[o]
0-8
[a
[1]
(0]«
L0-8
+0-8

(1]

Jeaur
UOISISAUOY) T 3}Peqpas

100J 3dJenbg

Jeaur

UOISISAUOY) | 3}Deqpad
UOISIDAUO) Ydeqpadq

S 1000« S L - LOOO

dwli] 19314 'q4 dId Ss930.d

S 1000« S L - 1000

Qw4314 Y9y dld Ssad0.d

S 100 S 00L - LOO

umop dwey pm4 paa4 dld SS920.d
S 100« S 00L - LOO

dn dwey pm4 pasa4 qid $s920id

L« 00L - 0

uleny pm4 paa4 did Ss920.d
pajqeuy

pajqesid

dld papu3ix3 did $s920.d

1l did ss®30.id “‘ApY
9SIaAU|
|JewoN

‘41D "Au| /jewoN IndInQ Qld $s9201d
Ox S€SS9 -0

piemiod pasd4 ddd
9SIaAU|
|JewoN

D

‘AU| /|lewlON pPM4 Pad4 (ld SS9201d
abd sng

9d2U3J3Jal SNQ |07

¢¢ indur A>uanbaiy

6¢ indur Aouanbaiy

6 indu| bojeuy

€6 1ndu| bojeuy

uonduny oN

92In0S3Y pM4 P34 dld SS970.d
% 00L« % 00L - 0

49y "Xe 1e 9|ed5 ulen q|d Ssad0id
% 00L« % 00L - 0

49y "UI 1e 9]eds ulen J|d Ssad0id
% 00Llx % 00L - 00L-

dwe|) 'sod IndinQ qid $s9201d
% 00L-% % 00L - 00L-

dwe|) ‘6N IndinQ Qid sse01d
SIA

ON

1959y Med-| g|d Ss920.d

| did Ss3304d "ApY

% Sx % 00T - 0

yipimpueg aoualajey uQ

% 0x % 00T - 0

101084 pIeMIO] Pad4 (ld SS9201d
G« 09 -1

Hwi ures ‘Jia dld sse204d
S0xS0C-0

Qwi] uonenuasaylg dld ssa20id
S 6666+ S 6666 - 0L°0

awi| [esba1u| gld Ss9201d

9L

[L]
09-£
*9-L

LSL

96-£L

SL

LS-L
(1]
[0]
0S-£
*S-L
[L]
6v-L

8y-L
(1
[0«

9L
43|
[LL]
(8l
[
[a
[l
[0«
Sh-L

oL
L
L

Ly-£
(1]

100« 0L - 0

ulen |euoiniodoid Qid ssad0.d
WdY 0x dYd 0009 - 0

paads 1e1s qid ssa20id

uo

HO

dnpuip Uy Qid $s320.d
9SIaAU|

|JewoN

|0J3U0D 3SIDAU| /|eWION Ald SS3204d
‘143D did ss@30id

¢¢ indur Aouanbaly

6¢ wndur Aousnbaiq

S indu| bojeuy

€5 indu| bojeuy

uopuny oN

92IN0S3Y 7 ¥deqpaad ) ssadoid
¢¢ indur Aouanbaly

6¢ wndur Aousnbaiq

S indu| bojeuy

€5 1ndu| bojeuy

uopuny oN

92IN0saY | }deqpaad 1) ssad0id
qpa34 ‘41D ssa204d

S 0T00« S ¢ - TOO0

awi uonelbau| g|d anbiol

% 00Lx % 00S - 0

uien |euorniodold gld anbiog
‘M3 ald enbioy

% 0x % 00S - 0

101284 piemloq padq d|d paads
Lx CE - 10000

oney Jean oeqpasq dld paads
SW Ol SW 0009 - L

awi] 43114 ssedmoq gid paads
S« 0C- 1

Wi uten Yiag did paads

SW Og« SW 00T - 0

awi] uonenuasaylg dld paads
SWw g8y SW 0000C - T

awi] |esbayu] gld paads

GL00x L -0

ulen jeuoniodoid gid paads
UON

€€ wnduy Aouanbaiy

6z induy A>uanbaiy

S indu| bojeuy

€5 Indu| bojeuy

€0L 9OW

0L 9OW

J3podud AT
92IN0S Peqpa34 did paads
‘111D did paads

sla|josuod)

0x ¥8€9L - 0

j013u0) sng INdINQ T [eulwIdL
% 00Llx % 00C - 0

3|eds Xxep INdINQ 7 [euIwId)
% 0« % 00C - 0

L
[L]x
[0]
LE-£
(1]
[0]x
0€-£
*€-L

[€]
[
[L]
L
[¥]
[€]
[
[L]
0z-L
*CL

9|edS UIW INdINQ T |eutudl
ssedAg anuQ

uonoung 19g uayoig
Spo das|s

llo4 jo pu3

uni 01 Apeay

uojsua} uo Bujuuny
Joiesipul QL

oyeIg Y29 uonisod
1jne4 [0J1U0D UONISOd
payoeay uonisod 1abie|
paisjdwo) buiwoH
Spow olne ul 3AUQ
apow puey ul dALQ
Al}D@ pURWIWOD 1ielS
SAI1E J31 Sl0WaY

QA1 JaI |ed0T]

9s1anal buluuny

wJeje oN

@ ndino [enbip 75

D andino (eubip 15

g ndino [enbip IS

v indino enbip s

G 3|nJ 21607

¥ 9|nJ 21607

€ 9|nJ 21607

T 9jnu 21607

L 3n4 21607

0 9jnu 21607

G Jojesedwod)
 Jojesedwod

¢ Jojesedwod

¢ Joyesedwod

| Jojesedwod)

0 Jojesedwod

ybiy ‘Butusem Buiues|d yuis 1esHq
HO noawi} ‘|o3uod sng
uQ ‘1noawi ‘|01Iu0d sng
‘412 sng

b1y o1 anoqy

MO| ‘@dualajal mo|ag
abuel Jai1 Jo IO

Z1 Ug piom [01u0D)

L1 3q plom joiuod

1112 axeiq Yoy

€71 Kepay

(1991) yney »eig

1nej ou ‘Apeal ayeig
Buiuiem axeiq ou ‘axelg
dois 3 1wl anbioy

MO sng

EHEVEN]

abeyjon 1apun /-19A0 ou ‘Apeay
ML ou’Apeasaioway
Bujuiem |ewsayl ou ‘Apeay
buluiem jewsy

ybry “eqpasy anoqy
MOJ| “deqpa3) Mojag
abuel ‘gpasy Jo 1IN

€6-9
[861]
61l
[e61]
[££1]
[9£1]
[SL1]
[rL1]
[e£1]
[zL1]
[L£1]
[0£1]
[691]
[891]
[£91]
[991]
[s91]
[Loll
[o9L]
[e8]
[zs8]
[18]
[08]
[s/1
/]
[e£]
[e/
[LZ]

Danfoss A/S © 03/2017 All rights reserved. 67

MGO06A702




VLT® AutomationDrive FC 360

Appendix

uoned||ddy 104 peay z add [ceel
uoned||ddy 104 peay L @dd [Lzrel
uoned|jddy 104 31M 0L dDd [0L¥E]
uonedi|ddy Jo4 M 6 ADd [60v€]
uoned|ddy 104 d1M 8 dDd [80VE]
uoned|jddy Jo4 33M £ ADd [£0vE]
uonedi|ddy Jo4 1M 9 @Dd [90v€]
uonedddy 104 1M S dDd [SOvE]
uoned|jddy Jo4 31M ¥ ADd [bOvE]
uonedi|ddy Jo4 MM € aDd [€0vE]
uonedyddy 104 1M T dDd [Z0vE]
uoned|jddy Jo4 33M L ADd [LOvE]
€ pIoM wuely [£691L]

T PIop smiels 1x3 [S691]

piop sniess 1x3 [#691]

T piom Butuiem [€691]

piom Buiuiem [2691]

T piop wuely [1691]

piom wiely [0691]

L MLD Mod D4 [s891]

M1S uondo "wwod [#891]

L 434 snqgpjaid [¢89L]

L MLD sngpjal4 [0891]

[vw] s indino Bojeuy [6/91]

g 49uno) [€£91]

V 49uno) [z/91]

indino Aejdy [L£91]

[zH] 67 Indino as|nd [0£91]

[zH] £z ndino asind [6991]

[zH] €€ Induy 3sind [8991]

[zH] 6z indul as|nd [£991]

[vw] gt indino Bojeuy [5991]

S indui Bojeuy [£991]

Bumes S jeulwidl [€991]

€6 Induy Bojeuy [z991]

Bumpas € [eulwsdl [1991]

induj jenbia [0991L]

[Wd¥] Xeqpaag [£591]

dUIBRY 10d 161 [€591]
[HunPppPegPa34 [259L]

9dUI3sRY |ewsa1x3 [0S91]

"dwidL pie) jonuod [6£91]

1.5 I3)|0Au0) IS [8€9L]

|leway | JauLAU| [S€91]

"dwa yuIsiesH [YE9L]

ulw g/ ABisuz axeig [€€91]
abeljop yuI DA [0€91]

[%] anbioy [zz9l]

lewuay Jolo [8191]

[Wdy] paads [£191]

[WN] anbiol [9191]

[9%] A>uanbaig [§191L]

juaind U010 [#191]

Aousanbaiq [€191]

abe1jop 10101 [Z191]

[dy] samod [L191]

[MA] 4amod [0191]

nopeay woisn) [6091]

[%] anjeA [en1dy utel [S091]

PIOM Sn1eIs [€091]

[9%] @>ua19)9Yy [209L]
[3un] edua1353y [LO9L]
piop |043u0D [0091]
Jaunod ymy [zostl
sinoH buiuuny [1051]
sinoy Bupesado [0051]

paads gz bor sng

paads | bor sng

piemiod pss4 ddd

QWi uolenuaIdg dld $s9201d
awli] [eabaiu] gld SS9201d

ulen |euonJtodoid Ald $S920id
jo1u0) sng INdINQ i [euIwId]
Jos3u0) sng IndinQ G [eulwd]
anjeA 'qpa34/49Y YBIH +§ |eutwia)
anjeA 'qpa34/49y YBIH €S [eulwia)
JoJ3u0) sng 67 INQ 3s|nd
Jos3u0d sng £z IO 3s|nd
|o11u0) sng Aejay B |eubiq
an|eA ‘qpad4/49Y YBIH €€ "wisL
an[eA 'qpa34/494 YBIH 67 "wisL
PO Joressusn jwi anbiog
SPO 1010 HwIT anbiog

[zH] MW YbBIH paads Jolo
[zH] Nwi] moT paads Jolop
awi] dwey dois }2IND

swi] dwey bor

swi] umoq dwey gz dwey
awi) dn dwey gz dwey

swi] umoq dwey | dwey
awi) dn dwey | dwey

anjep umog Mmojs/dn yoied

[zH] paads bor

9OUIBYDY WNWIXe|

9oURJRYRY WNWIUIN

QUON

s|eubis 10} si919weleq

| wesb333 woisn)

8 Odd

£ Odd

9 Odd

S Odd

¥ Odd

€ Odd

C 0dd

L Odd

QUON

| weib33} piepueis

uonRdS welbas)

LE0Lx SESS9 -0

JaquIinN widlsAs Hun aANQa
9T« 9Tl - L

SS2Ippy SPON

[168]
[068]
[8v/]
[s€s]
[resl
[e€s]
[969]
[949]
4
[s19]
[s64]
[€69]
[068]
[8s¢]
[€59]
[£1y]
oLv]
rLy]
[eLy]
[18€]
[08¢€]
[esel
[Ls€]
[evel
[1¥€]
[c1€]
[LLg]
[co€]
[cog]
(0]«
€6
[oo7]
[801]
[zo1]
[9o01]
[sol]
[vol]
[eol]
[col]
[1otl
[o0L]«
(1]
6

6L-6

81l-6

Joug ydel| [95¥€]

uonisod [eny [05vE]

uonedijddy Jo4 peay 0L dDd [0€¥E]
uoned|ddy Jo4 peay 6 Add [6ZFE]
uoned||ddy 104 peay 8 add [8zvel

|ddy o4 peay £ ddd [LTve]
|ddy 104 pesy 9 add [9zve]
|ddy Jo4 peay S add [STvel
|ddy 104 peay ¥ Add [verel
|ddy Jo4 peay € add [eTve]
1nesiiddy o4 pesy ¢ ddd [zevel
uonedyddy Jo4 peay L ddd [LZvE]
€ PIop wiely [£691]

T Piop sme1s 1x3 [S691]

PIOM sN1eIS IX3 [#691]

T piop Butuiem [€691]

piop Buiuiep [2691]

T piop wiely [1691]

piop wuely [0691]

L MLD Mod D4 [5891]

MLS uondo ‘wwod [¥89l]

[vw] st indino Bojeuy [6/91]

g 12uno) [€/91]

Y 491uno) [z/91]

ndino Aepay [1£91]

[zH] 6T Indino asind [0/91]

[zH] £z Indino as|nd [6991]

[zH] €€ indur 3sind [8991]

[zH] 6 3ndui 3s|nd [£991]

[vw] gt Indino Bojeuy [5991]

S wndur Bojeuy [£991]

Bumss v |eulwia) [£991]

€5 ndu; bojeuy [z991]

Bumss €g |eulwia) [1991]

nduj jeubig [0991]

[Wdd] d2eqpaad [£591]

2dUdI4RY 104 1610 [€591]
[MunppPegpasq [zsoll

9dUBI9RY |eusa1x3 [0591]

‘dwa) pied j01uo) [6£91]

91e1S J9]|01u0D TS [8€9L]

|eway] JaMaAU| [SE91]

‘dwia) yuisiesH [€91]

ulw g/ ABisu3g oxeig [£€91]
abeyjop yurt da [0€91]

[%] anbioy [zzol]

lewsayy 1010 [8191]

[WdY] paads [£191]

[wN] anbioy [9191]

[%] Aouanbaig [5191]

JUa1Nd JoJOW [#191]

Aouanbaiq [€191]

abe1jop 10101 [Z191]

[dy] 1amod [L19L]

[m]] 41emod [0191]

1nopeay woisn) [6091]

[9%] anjeA [en1dy utely [S09L]
PIO\ SN1RIS [€091]

[9%] @>ua1349Y [Z09L]
[3un] @dua1349Y [LO9L]
piop [01u0) [0091]
Ja1uno) ymy [zostl
sinoH Buluuny [L0S1]
sinoy bunesado [0051]

QUON
uoneinbyuod peay gdd
uonediddy Jo4 a1 0L dDd
uoned||ddy Jo4 31M 6 ADd
uoned||ddy 104 31M 8 ADd
uoned|ddy Jo4 1M £ dDd
uoned||ddy Jo4 31M 9 ADd
uones||ddy 104 3M S ADd
uonediddy Jo4 1M ¥ dDd
uoned|jddy Jo4 31M € ADd
uoned||ddy 104 3M T ADd
uoned|ddy Jo4 1M | dDd

L 434 sngpjal4

L M1D shqpjal4

paads z bor sng

paads | bor sng

piemiod pss4 ddd

Wi uoneRUIdPIA dld SS9204d
awi] [esba1u]| gld Ss9201d

ulen jeuonuodoid qld $s320id
j013u0) sng INdINQ Zp [eUIWIS]
|043u0) sng INdINQO G [eUlWIR)
an|eA ‘qpad4/49Y YOIH #§ |eutuia)
an|eA ‘qpaa4/49Y YBIH €5 [eutuna)
JoJ3u0) sng 67 INQ 3s|nd
jo1u0d sng /g InQ 3s|nd
|losauo) sng Kejpy % |eubiq
an[eA ‘qpad4/49Y YBIH €€ "wisL
an[eA ‘qpaa4/49Yy YBIH 67 "wisL
9pOJ\ JojeIdauUsn HWI anbiop
dpo oo Hwi] anbiol

[zH] Bwi ybiH paads Jolop
[zH] NwI7 Mo paads Jolon
swi) dwey dois 31N

awi) dwey bor

swi] umoq dwey z dwey
awil dn dwey gz dwey

swi] umoq dwey | dwey
swi) dn dwey | dwey

anjep umo@ mojs/dn yoied

[zH] paads Bor

OUIBRY WNWIXe

90U3IY WINWIUI

QUON

uofeinbyuod ALM ddd
3ALPIJ0Yd

WdY 002« IdY 00SL - 0

paads z bor sng

INdYd 00L« WdY 00SL - O

paads | bor sng

Y¥oeqpas4 sng

J93UN0D 1353y

19534 10U 0

sonsoubelq yod D4 1959y

0« S6CTL96¥6CY - 0

S10143 INOdWI| dAe[S

0x S6C/96¥6CF - 0

JUS sabessa|y ane|s

0x S6CL96¥6LY - O

[o]
9l-6
[oLvel
l60v€]
[80v€]
[zove]
[90v€]
[sore]
[vovel
[cove]
[cove]
[Lovel
[c89l]
[0891]
[168]
[068]
[8¥/]
[se/]
[resl
lees]
[969]
[9£9]
[s29]
[519]
[s6S]
[e69]
[064]
[85¢]
[egq]
VAR
[OLy]
rLv]
[48 4|
[18¢€]
[os¢]
[ese]
[L5¢€]
[evel
[Lre€]
[cLel
[LLg]
[co€]
[cog]
[0]

06-8
%678
[1]
[0]«
88-8

Juno) JoJi3 9Ae|S

0x S6TL96¥6TY - O
PASY mmmmmmm_\/_ 9AE[S
0x S6CL96¥6TH - 0
uno) Jou3 sng

0x S6TL96¥6TY - O
1uno) abessapy sng
sonsoubeiq 3104 D4
palejas 3zIS, GESS9 - 0
UOISISA 2Jemulil4 |030101d
UOISIBA MS |020104d
40 21607

ANy 21607

sng

indui jenbig

19135 €440 dAUpYoId
40 21607

ANy 21607

sng

indui jenbig

19135 7440 dAUpyoid
40 21607

any 21607

sng

indur enbig

123[9S 92Uy 195a1d
40 21607

ANy 21607

sng

indui jenbig

193]9S dn-195

40 21607

ANy 21607

sng

indui jenbig

129|195 Buisianay

40 21607

any 21607

sng

indui jenbig

129|9S 1ue1s

40 21607

ANy 21607

sng

indui jenbig

1995 eig DA

40 21607

ANy 21607

sng

nduj [enbig

129135 dois }2IND

40 21607

any 21607

sng

indu jenbig

129[95 bunseod)
sng/|enbiq

[vw] s inding bojeuy [6/91]
[Wd¥] eqpaad [£591]

18-8

08-8
%88

6/-8
*L-8
[€]x
[a]
[1]
[0]
85-8
[€)«
[
[1]
[o]
158
[e]
[L]
[o]
95-8
[€]x
[a]
[1]

§5-8
[€]«
[2]
[1]
[0]
¥5-8
[e]
[1]
[0]
€5-8
[€]x
[e]
[1]
[0]
58
[€]«
[2]
[1]
[0]
15-8
[e]
[1]
[0]
0S-8
%58
[ev]
[Ly]

MGO06A702

Danfoss A/S © 03/2017 All rights reserved.

68



Quick Guide

Appendix

abues u|

Buiuuny

ani|

as|e4

1USA7 J3Jj043U0D) TS
sajels

as|e4

OP-€1 Yyum sadloyd swes
€ ueajoog 3|ny 21607
pajqesia

L-€1 YUM s3I0y dwes
Z Jojes2dQ 3|ny 21607
as|e4

OP-€L Yyum sadioyd swes
Z uesjoog 3|ny 21607
1ON 4O 1ON

1ON ANV ION

4O ION

AaNY LON

10N HO

10N ANV

40

aNv

pajqgesia

| JojyesadQ 3jny d1607
199 uajoig

£ Ino-a3wi] IS

9 Ino-swi| IS

G Ino-awi] 1S

¥ Ino-swiy IS

€ Ino-awil IS

G 9|nJ 21607

¥ 9|nJ 21607

G Jojesedwod)

¥ Jojesedwo)

du] 1959y oy
paddois aauQ
puewwod uels

621@ ndur [eubig
£21@ ndui [enbig
611@ ndur jeubiq
811@ ndur [eubiq

Z no-awi] IS

L no-awil 1S

0 no-awil IS

€ 3|n4 21607

Z 9nu 21607

| 9|nJ 21607

0 9|nJ 21607

¢ Jojesedwod)

z Joyesedwo)

| Jojesedwod)

0 Jojesedwo)

(20] diz) wuely
(duy) weyy

Bujuiepy

Buisianay

sbues Jo 1o sulepy
bujuiem jeway

(€]

[c]

[L]
[0]«
LG-€l
*S-€L
[0]«

rr-€l
[0]«

£r-€l
[0]«

€l
(8l
[l
(9]
[s]

(€]
[a
[l
(0]«
Lp-€L
[€8]
4]
[e/]
[es]
(L]
[0/]
[19]
[09]
[Ls]
[05]
[ev]
[ov]
[6€]
[9g]
[s€]
[¥€l
[e€]
43|
[L€]
[og]
[62]
[82]
[La
[92]
[s7
v
[€2
[ca
[a
[0z
[61]
[81]
[£1]
[91]

ybiy | anoqy

MO| | MO|og

abuel Juasnd Jo INQ
EREIETEYNITe)

abues u|

Buluuny

ani)

as|eq

| ueajoog 3Ny d1607
sa|ny 21607

S 0« S 009€ - 0
Jawiy J3|j01u0) 1S
sidwi]

0« 6666 - 6666~
anjeA Jojesedwod)
(<) uey] JareaIn

(~) 1enb3'xoiddy

(>) ueyy ssa7
J03e49dQ Joresedwod)
g Ja1unod

Y J31unod

Jaquinu wuey

€€14 Indul asing

6214 indui as|ng
#Slv Indur Bojeuy
€51V ndur bojeuy
abey|oA yuIl-dQ
abejjon Jojoy
Jamod Joj0
ua.ND JOJo0Y

paads Jo1o0

% >Peqpa94

0% 9DUUDYY
pajgesia

puesadQ Jojesedwo)
siojesedwod

1S 1959y

1S 19sal Jou oQg
1S 1959y

paddois aauQ

LO-€1 YUm sadl0y> swes
1uaA3 doig
1199 uajoig

G 9JnJ 21607

¥ 9|nJ 21607

G Jojesedwod)
4 Jojesedwod
du] 1959y oy
paddois aauQ
puewwod 1els
621@ nduy [e:

€ 3|n4 21607
T 9nu 21607
L 9|nJ 21607
0 9|nJ 21607
¢ Jojesedwo)

(6]

(8]

[

]

(€]

[al

(1]
[0]«
ov-€l
*P-€L

oz-€l
*C €L

(€]

[c]

[L]
[0]«
0L-€L
*L-€L
(1]
[0«
€0-€1L
[ov]«

20-€L
[€8]
[19]
[09]
[Ls]
[05]
[ev]
[ov]
[6€lx
[9€]
[s€l
[¥€l
[e€]
[62]
[82]
VA4
[92]
4]

Z Jojesedwo)

| Jojesedwod)

0 Jojesedwod

(o] din) wuely
(du) waely
Bujuiepy

buisianay

abuel Jo 1no sulepy
Buiuiem jewsy |
ybiy | anoqy

MO| | mojag

abuel Juasnd Jo INQ
EREIETEYRITe)
abues u|

Buiuuny

aniL

as|eq

JUdAT RIS

uo

H#O

SpoW J9]|01u0d TS
sbuias 315

31607 Mews

Ox S6C/L96¥6CF - 0
S191UN0D eIPAN
000%« S6CL96¥6TY - O
S191UN0D eI

T 01 10d " Joun

| 0} 1Od ‘U] JouI
pajgesip ¢ 1od
pajgesip | 1od

| 03  Mod JouIN

T 01 | 1od Joinpy
|ewoN

byuo) 1od

15e21 NN %R 1sedpeolg
K|uo 1seopeolig

J13}|14 WI03S Iseopeoig
% Ll-« % 0C - L-
U01303101d WIOS Isedpeolg
0% G€S59 -0

yibua Joug 9jqed
ps|qeuy

pajqesia

Buidoous dwol
ps|qeuy

pajqesia

JAAQ SSOID oIy
ps|qeuy

pajqesia

onsoubelg 9|qed
S9IIAIDG 12UIAYIT padueApY
000¥x S€559 - 0

1104 [9uuey) 19310 judiedsuel]
ps|qeuy

pajqesia

3JIAIBS dLINS

ps|qeuy

pajqesia

[l
4]
[ca
[Lel
[0]4]
l61]
(81l
[£1]
[o1]

(8l
[
]
€]
[a
(1]

LO-€L

66-CL

86-CL
[ss2]
[vse]
[l
(ot
[a

[l

]
96-TL
[l
S6-CL

68-Cl

[0«
8Tl
(1]
[0«

IBNISS d11H
pajqeuy
pa|qesid

13MIS d14

SDIAIBS 19UIBYIT IBY10
xa|dnq |4

xa|dnq JjeH

xapdng yun

sdaw 0oL

sdqw oL

UON

paads suri

uo

HO

uonenoban oiny
paje|al 9z1S. 0 - 0
uoneing Jun

Jui

Jull ON

shiels jul

sid1dwWeled yui] 19wyl
0« LL -0

ssalppy |ed1sAyd

0x 87 -1

awepN ISoH

0« 87 - L

swepN ulewoq

0« S6CL96¥6CY - 0
SI9AI9S dwepN

0x S6C/96¥6CF - 0
saJdx3 asea

0x LY9E8YLYLT - O
JdAIBS dDHA

0« S6CTL96¥6CY - 0
Kemaieo 1neyag

0x S6C/96¥6CF - 0
3Sep 1dugng

0x S6CL96¥6LY - O
SS2Ippy di

dl pou woi4

ddd

d1009

ddHA

IVANYW

JUBWUBISSY SSIPPY dI
sBunas di

jauwiayly

0x 6666 - 0

(G) s1919wWeled pabueyd
0« 6666 - 0

(¥) simdweied pabueyd
0« 6666 - 0

(€) s1919weled pabuey)
0x 6666 - 0

(2) s1919wWeled pabueyd
0x 6666 - 0

(1) simdweieq pabueyd
0« 6666 - 0

(9) sis1@Weled pauyaq

18-ClL
(1]
[0]x
08-C1
*8-CL
[L]x
[o]
v1-Tl
[a

[L]
(0]«
€l-zl
[0]
zL-zL

80-ClL
£0-Cl
90-C1L
so0-cl
0-CL

€0-cl

0x 6666 - 0

(S) sis1dWweled pauyag  ¥8-6
0x 6666 - 0

() sio10wWeled pauyaq  €8-6
0x 6666 - 0

(€) s1919weled psuyaq  78-6
0x 6666 - 0

(2) sie1dWweled pauyag 18-6
0x 6666 - 0

(1) sio19weled psuyaq 08-6

19521 uondo wwod [€]

daud 33531 uo-1omod [2]

19591 UO-19MOd [1]

uomoe oN [0«

1959YaAlIgSNqyold  7/-6

sdniss ||e 21015 [1]

HO [0k

sanjeA eleq 9AeS sNqyold L6

dn-135 SAIY  [6]«

T dn-135 [2l

Ldnes 1]
dn-135 Up3 06

0<0-0

JoquinN 9|yold  $9-6

punoy ajeipneq oN [§5T]«

SO sv'sy [LL]

s/H| sZ'Le [0l

S/MAY 000C L [6]

S/H9 0009 [8]

S/MOQ 000€ [£]

S/4A% 00SL [9]

S/H9 005 [¥]

S/UQY §'/8L [€]

S/NON SL'€6 [al

s/Max T'6lL (1]

s/May 9'%6 [0l

ojey pneg [enY  €9-6
0« S€SS9 -0

piop Bululepy snqyold €56
0« 000L - 0

J31Uno) uonenus yne4  7S-6
0x €599 -0

J93uN0) ab6essa INed  ph-6

191sew D1PAd dqeus Ll

o|qesid [0]

|0)3U0) $S3J01d  8TZ-6

pajqeus  [1l«

psiqesig [0]

Up3 J91owWeled  /7-6

Jo13 yded) [961€]

uonIsod [en1dy [0SE]

uonedijddy Jo4 pesy 0L dDd [0€vE]

uonediddy Jo4 peay 6 add [6Thel
uoned||ddy 104 peay 8 add [8zvel
uonediiddy 104 pedy £ ddd [£z¥€]
uonediiddy Jo4 peay 9 add [9zvel
uonediddy Jo4 peay s ddd [Szrel
uonedi|ddy Jo4 peay v ddd [vereE]
uonedyddy Jo4 peay € add [€Tvel

Danfoss A/S © 03/2017 All rights reserved. 69

MGO06A702




VLT® AutomationDrive FC 360

Appendix

0« S€S99 -0

piop\ shiels

% 0x % 00¢ - 00C-
[CARERIVEIETEN]
UUNDEIPD{2OUIDYDY
0x NUNDRAP943DURIRYRY 6661 - 6661
[Mun] 9duaia49y

0« G€SS9 -0

PJOp |013U0D
snjejs |eJauan
sinopeay eijeg

O0x 6666 - 0
elepelsly J1oweled
0+ 95 -0
uonedynuap| aALQg
0x 44444444%X0 - 0
2dA| uonediddy

0x 000C - 0
sl91oweled pauyaq
oju| i319Weled

0x 0C-0

UOISISA MS uondo Vv 10IS
0« 0€-0

V 10|S ul uondo
paie|as dzIS, 81 - 0
ON |euas uondo
pa3eal 9ziSy, 8 - 0
oN Buuspip uondp
pa1e|a1 9zIS, 0T - 0
uoIsIaA MS uondo
pa3je|al 3zIS, 0€ - 0
pajunop uondo
juap| uondo
0<0-0

JaquINN [eLISS pieD Jamod
0x0-0

JaquinN [euas aAuqQ
0x0-0

pieD Jamod Al MS
0<0-0

p4ed jonuod ar ms
0x0-0

ON PI dD1

0x0-0

oN BuuspiQ aalQ
0« OV - 0

bulis spodadA] [endy
Ox LV -0

9poHadA| paIspiO
0x0-0

UOISI9A 91eMOS

0« 0C-0

abeyjop

0x 0C-0

Uo[123S J9MOd

uoies>ynUSp| dALQ
0« £94T€ - £9/T¢-

€0-91

091

L0-91L

00-91

%0-9L

6651

86-Gl

£6°G1

76-Sl
%6-9GL

LZ-SL

0/-S1

€9-G1

9-Sl

L9-GL

09-SL
*9-Sl

€6-G1

1G-Sl

06-Sl

67-Gl

8-§l

o-Gl

St-SlL

sl

€6l

[4413

L¥-SL

ov-Sl
Ball

uoseaylne4jeusalu|
0% SST-0

9po) Jou7 607 wuepy

607 wiely

J91UN0D 1359y

19534 10U 0Q

J3UN0) sinoH Buluuny 13say
J91UN0D 1359y

19534 10U 0Q

J33UN0D Y 1959y

0x S€SS9 -0

SO 19AQ

0« G€S59 - 0

s dwa] 190

0x LVOE8Y/YLT - 0

s, dn Jamod

UMY 0+ UMY LP9E8YLYLT - O
J93UN0) Ymy

Y 0x Y 3HHHLX0 - 0

sinoH Bujuuny

Y 0+ Y $HHPLX0 - 0

sinoy Bunesado

ejeg bunesadp

uonew.oju] dALQ

ueisk|4

19534 pakepp ‘m duy

¥o7 dug

[9A97 1ne4

sbumas 3jney

abuey> uondp 9|qeus
‘byuo) uondQ 1791014
uoeeg uondo

suondo

paiejal 3zi1S, zH 0001 - 0T
uones

-uadwo) awl] peaq essg paads
pajqeuy

pajqesia

[ELCh

1Ua1ND) 0497 uonesusadwo) awll peaq
ZHY 091

ZHY 0L

ZHY 0°0L

ZH4 0'8

ZH4 09

ZH) 0'S

ZHY 0

ZH4 o€

ZHY 0'C

Aouanbai4 youms uipy
a1el9Qg

duy

Peo|ISAQ J91J3AU| 1B uoldung
?je19g ony

13314 dABM-BUIS

491414 ON

43314 Indino

apow paads-a|qeliep

SPOIN }O-95[9-UO-SI-I9UIAU[-UBYM-UQ

LE-SL

0€-GL
*€-SL
(1
[0]«
£0-S1
(1
[0]«
90-SL

S0-SGL
¥0-Gl
€0-Sl
¢0-Sl
L0-Sl

00-SL
%0-GL

68171
*8-7l

S9-v1L
(1]
[0]«

r9-vl
lot]
l6]

(8l

4P
€9-v1L
[L]
[0]«
L9-vL
*9¥L
(1]
[0«
SS-vL
(8]

[£]

Spow Ho-jueisuo)d
Spow uo-jueISUO)
|o13u0) ueq

uo
HO

uonesuadwo) abeyjop yuIl-da

adAL puo
uo
30
1314 144

jusWUOAIAUg
% 00Llx % 00C - 0

WdI 40} uoneziwndo JuauNd sixe-p
% 99x % SL - OF

uopzesnaubely wnwiuly 03y

% 99x % 06 - OF

[9A37 1A

puisiwndo A6iauz

SW Gy SW 00l - L

Wil Jay14 ‘1D Wi udunD

S 0C¢0°0« S T - TOO0

Swi| uoneibalU| ‘YID WIT UdND
% 00Lx % 00S - 0

ulen jeuonodoid ‘|41 Wi uand
[1D MW uan)

0x 4444444/X0 - 0

9p0D IdINIBS

Bujuiep
duy

1|nNe4 JSLI9AU| 1Y UONDY
S09«5S09-0
uwi anbuoj 1e Aejpg duy
S09xS09-0
uwWI7 Wwaun) 1e Aeppg duy

uones|

uonesado [ewloN
Spow uonesadp
SO0Lx S 009 -0

Qwi| 1e1say

Jl3eWOoINY

dn-1amod 1e 1959y
19591 OIne duyu|

02 X 19531
G| X 3953l
0L X 19534
6 X 19531
8 X 19534
/ X 19531
9 X 19531
G X 1953l
¥ X 19531
€ X 19591
7 X 19531
| X 1953l

Jl3eWOoINY
JeWOoINY
JieWOoINY
Jl3eWOoINY
Ji3eWOoINY
JireWOoINY
Jl3eWOoINY
JieWOoINY

ewony

19591 [enuepy

SpoWy 1959y

suonpung 1959y

paiejal 9ZIS,
UUNXPEAPS9495USI9Y8Y 000°00S - 0
19A97 A19n0day duy dn-yoeg ‘uly GL-pL

[9]
[S]x
[4u4t
[0]
LS-¥L
[1]

[0]
0S-vL
*SvL

l2ad)
vl

(adh
Rad)

[424"
Le-vL

0€-vL
€L

677l
(ol
Viadt

(6]

(8]

[

[9]

(sl

]

(€]

[a

(1
[0«
0zl
*CPL

E)IEY]
pajqesid

Buruiep

duy

duelRqWI| SUle|y O} dsuodsay
A TvEx A 008 - 00L

|19Aa7 a6e}OA 3ned sulepy
K1anoda1 m duy ‘dn-ydeq ury
wuely

duy ‘dn-ydeq onaury
dn-yjpeq onaury

bunseo)

duy ‘umop-dwes 113D
umop-dwel 1)

uolnduny oN

ainjie4 sulep

H#0/uQ surey

pa3e[as 3zISx % 00L - 0
|9A97 3Ud1IN) selg awill peaq
pajeja1 dziS, % 00l - 0
J010e4 UlRH Buldweq
pajejal 3z1S, 001 - 0
|9A97 uonesuadwo) awi| peag
uo

HO

UOI1R|NPOWIAAQ

ZHY 091

ZH4 0°CL

ZHY 0°0L

ZH4 0'8

ZH4 09

ZH4 0'S

ZH1 0t

ZH) o€

ZH4 0'C

suey

guey

Aousnbai4 buiydums
BuIyd1Ms J931I9AU|
suondung jepads

£ Jdwil] uels

9 Jswi] uels

G Jawil Jels

¥ Jowil] Hels

€ Jowl] uels

g J91uno) 1359y

V 191Un0) 1959y

ybiy @ no [enbIp 195
ybiy D no [enbIp 195
ybiy g o
ybry v no
Mo| g Ino

Mo| D Ino

MO| g 1no

MO| Y N0 [exbIp 135

7 Jawn uels

L Jswin ueis

0 Jown uels

indino azaa.4

[€]
[c
[1]
[484"

LL-¥L
[£]
[9]
[s]

[€]

[c

[1]
[0]«
oL-vL
xLvL

6071

[62]
[87]

150D
eig dd

doisp

dois

95I9A3J UNY

uny

Z dweu 133]35

| dwel 129]9S

£ 331 19531d 123[9S
9 Jo1 19s53.d 129|395
S J1 19saud 12995
¥ Jo1 19s3.d 129|95
€ J24 19594d 133J9S
T 491 1953ud 129)95
[WEIRCECIRBETEIN
0 J24 19534d 133J9S
Z dn-19s 12395

| dn-18s 123195
uoide oN
pajqesia

uoldY J3J|0U0) 1S
129 uayoig

£ no-awi] TS

9 Ino-awl] IS

€ no-awi] 1S
G 3|nJ 21607

¥ 9|nJ 21607

G Jojesedwod)

t Jojesedwod
du] 1959y owny
paddois aaluQ
puewwod ues
6z1a andur [eubig
£z1d ndur [eubig
6L1a ndur jenbig
8L1a andur [eubig
¢ no-awil 1S

L Ino-swi] 1S

0 Ino-awi] 1S

€ 3|nJ 21607

T 9|nJ 21607

1 3|4 21607

0 9jnJ 21607

€ Jojesedwod

¢ Jojesedwod

| Jojesedwod)

0 Jojesedwod
(o] din) wiely
(du) wuepy
Buruiep
buisionay

abues Jo 1no sulepy
Buluiem jewsay
ybuy | anoqy

MO| | mojag
abues JuaLNd Jo INQ
9dUIBYRI UQ

[£2]
[92]
[sal
izd]
(34|
[ca
[61]
[81]
[£1]
[o1]
[s1]
[¥1]
[€1]
[e1]
[L1]
[oL]
[€]
[2]
[L]
[0«
75-€lL
[€8]
2]
[e]
[z4]
(1
[0£]
[L9]
[09]
[L8]
[0g]
[ey]

MGO06A702

Danfoss A/S © 03/2017 All rights reserved.

70




Quick Guide

Appendix

0000« 000°00L - 0000
pJeMIO{-pad4 UOI1RISAIDY
000°Lx 000°00L - 0000
piemio4-pas4 AID0A

% 0°00L« % 0°00L - 0°0
[%]yrpmpueg aid

% 0°00L« % 0°00L - 0°0
[%]wns |eiBa1u| 1oy dNjeA UWI]
00000« 0000°00L - 0000°0
J010Ry |Rib3U|

0000« 000°000L - 0000
10108} 9ARALIRQ

000'Lx 000°000L - 0000
10108} |euoiiodold

aid

WA

€0LEDN

COL9DW

J3POdUI-APZ

J91Se\ 92IN0S

€0L9DW

0LEDW

I3POdUI-AYT

9AB|S 32IN0S

321Nn0S deqpea

lx G€GS9 - L

JojeJdWNN HuUn J9sN

L« GESS9 - L

Jojeujwouaq Hun Jasn
Hun 1dsn

sbuag diseg |043u0) UOOW
SO0L0xS L-S00

[S] dwi] U013 4010y PAYI0T]
uo

H#O

u0112910.d 10}0Y Pa¥20T]
pajejal dz1S, % 0°00C - 0
[9%] 1ua1in) anbiol Bunuels ybiy
paleja1 3ziSy s 09 - 0

[s] awi] anbio] Bunseis ybiH
1snfpy 11e1s ‘Apy
sainjead |eads

SO0Lx S 009 -0

KejaQg 1199 uajoig

% Olx % 00l - §

anbio] 3ag uayoig

duy

Bujuiepy

HO

uoindun4 1jag uaoig
uoIAAQ 19g udjo.g

S 0x S 009€ - 0

awi Kejpg dn-axem

S 0« S 009€ - 0

awli) Kejag das9|s

0« 0°00% - 0

[zH] paads da3|s

S 09x S 009 - 0

SwWi] 1500g WNWIXey

99-Z€

§9-C€

y9-te

€9-C€

[0]«
0§-C¢
%*9-CE

cl-ze

L1-t€
%L-CE

€¢-0€
[1]
[0]«
(44013

LZ-0¢

0Z-0€
*C-0E

79-tC
L9-tC
[a

[1]
(0]«
09-2C
%9-CC
6¥-7C
8¥-TC
Ly-TC

9T

% 0x % 00L - 00L-

15009 1ui0dias

% Olx % 00L -0

#a g4/49Y dn-aem

Olx 0'00% - O

[zH] paads dn-axem

S O0Lx S 009 -0

awi] dos|s wnwiuly
SO0LxS009-0

QWL uny WNWIUIN

spo das|s

paydwis

|JewoN

SpoW |04u0) 1D dpowdas|s
snoaue|ddsIA

suonpuny ‘|ddy

Sx 09 -1

Hwi ules Qg | X3
S0xSO0L-0

awi| uoneluaRyIqg L 1x3

S 0000L« S 0000L - LOO
awli] |eabau] | IX3

10’0« 0L -0

ulen |euontodoud | IX3
9SIaAU|

JewlioN

|0JIUOD) 9SIDAU|/|[EWION | IX3
did L 1D "3

% O0x % 00L - 0

[%] IndinQ 1 "1x3
HUNLAIdIXT 0«

UUNLAIdIXT 666666666 - 666'666666-
[un] >2eqpasy | 13
HUNLAIdIXT 0«

UUNLAIdIXT 666666666 - 666'666666-
[1un] aduaisyey | 1X3
HUNLAIdIXT 0«

UUNLAIdIXT 666666666 - 666'666666-
juj0d1as | 1X3

€€ induy A>uanbaiy

6¢ indur Aousnbaiy

S Indu| Hojeuy

€6 Indu| bojeuy

uoluny oN

92IN0S oeqpaaq | 1x3

€€ induy A>uanbaiy

6¢ indur Aousnbaiy

S Indu| bojeuy

€6 i1ndu| bojeuy

uoluny oN

92JN0S DUIRYIY | 1X3
UUNLAIdIX3 001«
UUNLAIdIXT 666666666 - 666'666666-
90UDJJRY WINWIXe | IX3
HUNLAIdIXT 0«

UUNLAIdIXT 666666666 - 666'666666-
90UBIRY WINWIUIN | "3X]
‘qd/39d L 1D 3

did L7 3 ps|qeuy

St-cc
-te
€-TC
Ly-cc

ov-tT
*-TT
(]
[0]«
[y 44
%0-TC

ve-le
€C-le
e

Le-le
(1]
[0]«
0z-le
*CLT

6l-lC

8l-l¢

L1-lT

Sl-lz
]

(€]

[

[L]
(0]
vl-1T
(8l

(]

[

[L]
[0l
€l-1z

cl-le

LL-1T
%L-1T
(1]

pajqesia

9|qeu3 did papusixj
Buiunjoiny 1) 1x3

doo paso) ‘1x3

% 0« % 00¢ - 00C-
IndinQ p3jeds ulen qid $s9201d
% 0« % 00C - 00C-
nding padwe|) gid ss9201d
% 0x % 00¢C - 00C-
ndinQ Qld ss9201d

% 0« % 00¢ - 00C-

10413 Qld Ss920.d
sinopeay did

% 0% % 00L - 0

32eqpPa94 UoISUdL

% 0% % 00L - 0

U104 135 uolsua] pasade]
% 0x % 00L -0

J913Welq

ZH 0x ZH 000S - 000S-
paads aur

ZH 0« ZH 000S - 0005~
IndinQ JapuIpy 191U

ZH 0« ZH 000S - 000S-
ndinQ Qlid uolsusl
1nopeay Japulp) 191ud)

T sinopeay ejeq
doo7 uadp 01 yYoums
paads xep

ndinQ 9za914

bor

duy

Bujuiepy

psjqesia

buuonuopy [eubis yoeqpas4
9SIMY20]2 131Uuno)
9SIMY20]D

uoidallq ydeqpasd
‘ddy pue buriojuopy
ps|qeuy

pajqesia

90BJIDIU| JIDA|OSDY
960t

8¥0C

ol

(459

pajqesia

uonN|osay "WIS J3apodu]
S0« L'L- L0

oljey uoljew.ojsuel]
ZHY Olx ZHA Sl - C
Aouanbai4 Indu)
NI« N8-T

abejjop 1ndu|
T-C

s9]0d

0eJI9)U| J9A[|0SDY
201« 00001 - OL
(4dd) uonnjosay

€6-8L

68l

16-8L

06-81L
%6781l

98-8l

G8-8l

¥8-8L

€8-81

%9-LL

[0«
6G-L1

€]

[a

(1]
[0«
96-/1
€5-/1
[4w7A)
LS-Z1

0S-£1
%G-LL

LL-Z1

ddAL [epiosnuls
(1LL AS) TevsY
QUON

adA| |eubis
deIRU[dUFdU|
suondQ deqpas4

0« TN44444444%0 - 0
€ pIom wiely

0+« 1N44444444%0 - 0
T PIOM SMIEeIS 1X3
0x 1N44444444%0 - 0
piop\ snieis “1x3

0x TN44444444%0 - 0
T piopn Buiuiepy

0« 1N44444444%0 - 0
piop Bututep

0x 1N44444444%0 - 0
C pIop wiely

0x TN44444444%0 - 0
plop wiepy
sinopeay sisoubeiq
0« £9/T€ - 89LT€-

L 434 1od D4

780Ll« SESS9 - 0

L ML1D Mod D4

0« S€SS9 -0

MLS uondp "wwod
0« £9/TE - 89/T€-

L 434 snqpjd4

0x €599 -0

L M1D sngp|al4

1od D4 B snqp|sl4
YW 0x YW 0Z - 0
[Vw] s indino Hojeuy
Ox £94T€ - 89/T¢-

g J21unod

0« £9/T€ - 89LT¢-

v J21unod

0x S€S99 -0

indino Aejay

0« 0000% - O

[zH] 62 3ndino as|nd
0« 0000t - O

[zH] £z Indino as|nd
0x 0000€L - 0

[zH] €€ Indur as|nd
0« 0000€L - O

[zH] 62 Indui 3sind
0+ GL-0

indinQ [eubig

YW 0x YW 0Z - 0
[Vw] g indino Hojeuy
lx 0T - 0

+6 Indui bojeuy
apow abe3jon

apow jua.un)
Bumas S |euIwIR]
lx 0T -0

€6 1nduj bojeuy

S56-91
6-9L
€691
691
L6-91

06-91
*6-91

98-91
G891
8-91
891

08-91
%*8-9L

691
€91
L9l
L/-91
091
69-91
89-91
£9-91
99-91
S9-91
9-91

[1]

(o]
€9-91

991

apow abeyop

apow jua.nd)

Bumas €5 |eUIWIDL
0+ G€S59 -0

induj jeubig

sindinQ % sinduj
IdY 0« INdd 0000€ - 0000€-
[Wdy] ¥Peqpas4

0« 00C - 00¢C-
2oUaI3)RY 104 161
UUNIDSSI0]

0x HUN[AIDSS9201d 6661 - 6661~
[uneqpas,

% 0x % 00¢C - 00C-
ERVEIETENNIE Ve |
‘qpa34 B 'J9y

Do Ox Do SES99 - 0
‘dwa)] pie) josuod)
0+ 0C-0

91e1S J9|01u0D) TS

V 0x V S€'999 - 0
UDND "Xe ‘AUl

V 0x V S€'999 - 0
JUBLIND "WON “AU|

% 0« % SST -0
_mC,:wr_._. 19149AU|

Do 0% Do LTL - 8CL-
‘dwsa] yuisiesy

MY 0« M 00001 - O
ulw g/ ABiau3g ayeig
A O« A GESS9 -0
abe1joA U1 DA
smeis aAlQg

% 0x % 00¢C - 00C-
[9] anbioj

% 0x % 00L -0
Jewuay] JOI0N

WdY 0« IWdd 0000€ - 0000€-
[dy] paads

WN 0« WN 0000€ - 0000€-
[wN] anbioy

% 0x % SG'€S59 - 0
[9%] Aouanbaiy

V 0x V S€6999 - 0
1U1IND JOJON

ZH 0% ZH €559 - 0
A>uanbaiy

A Ox A G€SS9 - 0
abeyjop J010N

dy 0« dy 0001 - 0
[dy] Jamod

M 0« M 0001 - O
[M] Jamod

snieys ool
JUNINOPEIYWOISND
0x HUNINOPRIYWOISN) 6666 - 0
Inopeay woisnd)

% 0x % 00¢C - 00C-
[%] anjeA [endy utep

[1]
[o]
19-91

09-91
%991

£591

€591

591l

0591
*S9L

6€-91
8€-91
LE91L
9€-91
SE-9l
€9l
€€9L

0€-91
*E91L

9l
819l
£1-91
919l
Sl-9l
71-91
€191
L9l
LL-91
0L-91
%191
6091

S0-91

Danfoss A/S © 03/2017 All rights reserved. 71

MGO06A702




VLT® AutomationDrive FC 360

Appendix

uo

H#O

1959y Jorvwelq

J932Welp galod)

Ja19Welp [310)

129[95 910D

uo

H#O

HO/UQ uoIsud|

J3)2Welp [|oJ [eiied
Ja13Welp a10)

12995 Jaldwelq MaN
piemioy bor

uolduny oN

piemioq bor Japuip
9s19A31 bor

uondung4 oN

95199y Bor Japuip
pajqeuy

pajqgesia

dnpuim 1nuy did uoisual
G« 05 -1

Hwi ues Jsqg gid uolsual
% 0% % 00L -0

Hwi IO did uoisual

S L0Sx S 10S - 100

Qwi| [esba1ul QId uoIsusL
S0xS0C-0

awi] 91eAusq dld uoisual
0x 0L -0

uren [euonsodoid did uoisual
% 0x % 00L - 0

9|yoid did uoisual

Lx 000L - LOO0

9[edS Yoley paads Jspuip
¢¢ indur A>uanbai4

6¢ ndur Aousnbaiy

6 indu; bojeuy

€6 induj bojeuy

€0LEDW

COL9DW

J9POdU APT

uolouny oN

924n0§ paads aul]

0x 0T - 0C-

piemio4 pad4 uoleId[dddY dul
% 0x % 00L - 0

paads ulyy Joiendje) Jsawelq
% L0« % L-10

a1ey abuey) uoisus) pasade]
% L00°0x % SO0 - LOO'O
a1ey abuey) Ja3awelq
Jjosuod ndur |eubig
suonduny

3Y} |01UOD 6S/E~PS/E 191oWeled
Ja19weled pue |eubiqg

2IS pWD ISPUIAN JDIUD)
JduUeg

1193 peot

[1]
[0]«
6G-LE
[1]
[0]«
8G-L€
[1]
[0]«
JAWAS
[1]
[0]«
9G-L€
[1]
[0]«
§S-L€
[1]
[0]«
¥S-LE
(L]«

€5-L€
Ts-L€
Ls-L€
0S-L€
6v-LE
8v-L€
Ly-L€
o-LE
[

[0l

(sl

€l

[

[
[0]«
Sr-L€
L€
£v-LE

L€

2dA] Yoeqpaa4 uoisual

('YW 0Z~0 40 DAA 0L~0)ySInduj
( VW 0z~0 40 DAA 0L~0)€SIndu]
uoidun4 oN

1nduj ydeqpas4 uoisud|

( VW 0z~0 40 DAA 0L~0)pSInduj
(YW 0Z~0 40 DAA 0L~0)€SIndu|
ceLeded

Induj jui0d 195 Jade]

(YW 0Z~0 40 DAA 0L~0)pSIndu|
( YW 0Z~0 40 DAA 0L~0)€SINdu]
Leseted

nduj U104 13S UOISUSL
ANOxAOCT-0

1oy [In4 18 Buipeay

0+ 0L -0

210D 1e bulpeay

( Yw 0Z~0 40 DAA 0L~0)pSIndu|
( YW 0Z~0 40 DAA 0L~0)€SIndu|
uoidun4 oN

Indu| Juawainseay Jayawelq
|eubis Hojeue uo paseq JaldWelp 195
19591 ID1BWeEIP UBYM Ja}owWelp 195
JUBWIAINSERN J21aWelq [eliu]

% 00Lx % 00L - 0

1012319 HWIT Ja1ewelq
pajqeus

ps|qesia

AepquoqL

S 1000« S S - 1000

Jswil 1L

% O0x % 00L - 0

nw ybiH @iL

% 0% % 00L - 0

Hwi moT @l

% 0x % 00L -0

paads bor Japuip

% Sx % 00L - G

Ja1awelq galod

% Sx % 00l - &

Ja18Welq 340D

% Sx % 00L - G

anje) Ja1welq |0y |enJed

% 0% % OLL - OlLlL-

U104 135 Jade]

% 0% % 00L - 0

U104 195 UOISUd|

puimun

puim

UO13133|9S PO JIPUIm

JSpUIM 133U

0+ SST -0

XSpu| MaN 'sod

uonisod awoy puy jou ued)
uonesado pm4

uonesadQ Aay

Big ooy Jou3 Ald

dois YoInp

W Jesp) jelg

6€-L€
[a

[1]
(0]«
8€-LE
[a

(1]
[0]«
LE-LE
[a

(1
[0]«
9¢-L€

Ge-LE

ve-LE
[a

[1]
[0]«
€€-L€E
(1]
[0]«
CE-LE

LE-L€
(1]«

0g-L€
6T-LE
87-L€
LT-L€
9T-LE
ST-LE
ve-LE
€T-L€
TT-LE
le-L€
(]
(0]«
0z-L€
*C-LE
6l-LE
loz
[€l]
[cl]
l6]

(8]
[

nwrp Ms ‘baN

Hwir Ms 'sod

HwIT MH 63N

HWI MH 'sod

papasN BuiwoH

1ne4 oN

uoseay }ne4 |41 'sod
Adaaiqg oxeig
eiggumoq dwey
JnoiAeyag ine4 13D sod
piemiod ydojg

9519A9Y ¥20|g

Buppolg oN

320]g uodaIIg S0d
sngpial4

1a

92IN0S 141D 'sod

000L« 0000L - L

dwe|d indino ald ‘sod
9|qeuy

9|qesid

dnpuim nuy @id 'sod

0x ¥T8LYLELOL - O

Wi Jedp\ delg sod
SWw 00Zs« SW 000L - 0
KejaQg oxeig 'sod

SW 00¢« SW 000L -0
KejaQg 1se0) 'sod

SWw Oy SW 0000L - 0
Ke|a@ pI|OH 'sod

3|qeuy

9|qesid

143D axjeug oiny ‘sod

SW 0005« SW 000001 - 0S
swi] umoq dwey ‘sod
SWw 000Sx SW 000001 - 0S
swil dn dwey ‘sod

IdY 00L« INdY 0000€ - L
K1D0J9/ "sod

oAlle[RY

?1njosqy

adA] ‘sod

0x ¥C8LYLELOL - ¥T8LYLELOL-
1961e] "sod

€0L9DW

[40]%: ]}

13p0oduU3 AT

92IN0S 32eqpPad 'SOd
|o43u0) uonisod
uoneziuoIyduAs

|0J3UO0D) UOINSOd

J3pUIM 131U

apow aAuQg

apo uonediddy
apopuonedijddy
sbunias uonediddy

0« S6CL96V6CY - 0
snieys buiziuoayduAs

0x LV9EBYVLYLT - L¥9E8Y LY LT-

[s]

(€]

[l

(]
[0]«
8l-LE
(]
[0]«
JARYAS
[l

(L]
Sl-L€
(L]
vl-L€

€l-LE
[«

cl-LE
Ll-L€
ol-LE
60-LE
80-LE

[l
£0-LE
90-L€
S0-LE
¥0-LE

(1]

[0«
€0-L€

K)D0J9A J91se [enIdY

Ox LV9E8YLYLT - Ly9E8YLYLT-
A1d0J9A |en1dY

0x LYOEBYLYLT - LV9E8YLYLT-
Jo13 buiziuoayduAs

Ox LV9ESYIVLT - [¥IE8VLVLT-
J013 ydeu)

0« €T8LYLELOL - ¥TBLYLELOL-
uollISOd Ja1Se|p |en1dy

0x YT8LYLELOL - ¥TSLYLELOL-
uonIsod |en1dy

ejeq ssax0id

0x S€559 - 0

uonedijddy Jo4 peay 0L aDd
0x S€S59 - 0

uonedyiddy Jo4 peay 6 ddd
0x S€S59 - 0

uoned||ddy 104 peay 8 add
0x S€559 - 0

uonedijddy Jo4 peay £ add
0x SES59 - 0

uonedyiddy Jo4 peay 9 ddd
0x S€S59 - 0

uoned||ddy 104 peay s add
0x S€559 - 0

uonedijddy Jo4 peay ¥ add
0x S€S59 - 0

uonedi|ddy Jo4 peay € add
0x S€S59 - 0

uonediddy Jo4 peay z ddd
0x S€559 - 0

uonedijddy Jo4 peay | add
"ued peay @dd

0x S€559 - 0

uoned||ddy 104 1M 0L ddd
0x S€S59 - 0

uoned||ddy 104 31M 6 ADd
0x S€S59 - 0

uoned|ddy Jo4 1M 8 dDd
0x S€559 - 0

uones||ddy 104 31M £ ADd
0x S€S59 - 0

uoned||ddy 104 31M 9 ADd
0x S€S59 - 0

uonediddy Jo4 1M S dDd
0x S€559 - 0

uoned||ddy 104 3M ¥ ADd
0x S€S59 - 0

uoned||ddy 104 3M € ADd
0x S€S59 - 0

uonediddy Jo4 1M ¢ dDd
0x S€559 - 0

uoned||ddy 404 31M L dDd
“led MM ADd

syjnopeay ejeq |043u0) UONOW
dois pajjonuod
1se0)

10413 1Yy Jnoireyag
si9)aweled |eqo|n

65-v¢€

8G-v¢

LSVE

95-v¢€

[4m 43

0S-v€
*S-VE

0€-¥€

6C-vE

8¢-vE

LTVE

9C-ve

SCve

vT-ve

€C-vE

e

LZ-v€
*CVE

olL-¥€

60-7€

80-v¢

L0-¥E

90-v€

S0-v€

0-v€

T1S« 00001 - L

MOPUIA\ UonISOd 19bie|

Lx 00001 - L

anjeANWIT MOpUIM 1961e]

SW 0x SW Ol -0

MOPUIAN 319648 Ul dwi]

Ny

dA11dRU|

QAIDY HWIT 3IBMOS SANISO]
Ny

dAI1dRU|

QAIDY HWIT d1emyos aAnebaN
000005« ¥C8LYLELOL - ¥CBLYLELOL-
HWIT 24eMYOS SA1NISOd
00000S-% ¥C8L¥LEL0L - ¥T8LYLELOL-
UWIT 21emyos aAanebaN
Buijpuey ywry

SW 0« SW €28LYLELOL - O
Wil 19114 13S0

% 0Sx % 00L - 0

[9%]uwi] A1DO[9A dAe|S dAIRe|RY
000Lx €T8LYLELOL - ¥T8LYLELOL-
MOPUIA AdeInddy
uoneziuoiyduis

X3pul OU pJemiod

X3PUl OU 3SI9ADY

Jnoineyag BuiwoH

INdYd 00L« WdY 00SL - 00SL-
Ao/ buiwoy

SW QLlx sWw 000l - L

swi) dwey swoH

0« ¥T8LYLELOL - ¥T8LYLELOL-

19SPO dWOH
Bujwoy pajewoine padio4
bujwoy [enuew padio4
padioj 10N

apo buiwoy

UOIO|\ SWOH

sBumas "Apy |013u0) uonoW

SW 0001« SW 000009€ - 0S
dwey dois ¥2InD 11D uonop
WdY 00SLx WdY 0000€ - L
A11D0|3/\, Pamo|ly winwixep
uoness[dy 1 A1dO]PA

SW 0« SW 00001l - 0

swi I3y JoaId uonisod

0x €T8LYLELOL - O

(‘A11283Q) MOPUIA\ [0J3UOD BY) JO 3ZIS
0« €T8LYLELOL -0
(uoneandy)

MOPUIA\ [0J3U0D 3y} JO 3ZIS
SW 9L, SW 000l - L

awi) ajdwes gid

pax20|q buisianay

J1315eW MOJ|0) BulsIanay
pamojje bBuisianay

9AB|S 10} JOINRYDY ISIDNDY
000000« 8Y9€8YLYLT - L
10413 UOnISOd paleId|0] “Xe

Ly-€E€
I-€€

Sh-€€
[1]
[0«
v-€€
[1]
[0«
13733

4233

Ly-€€
*P-€€

LT-EE
1-€€

€l-€€
*L-€€
[€]
(L]«
YO-€€

€0-€€
0-€€

Lo-€€
[a

[1]
[0]«
00-€€
%0-€€

18-C€

08-C€
*8-C€

vL-te

cLte

VA4S

69-C€
[a]

[1]
[0«
89-C€

£9-CE

MGO06A702

Danfoss A/S © 03/2017 All rights reserved.

72




Dt

Index Quick Guide
Index Energy efficiency 53, 54,55
Energy efficiency class 59
A External command 4
Abbreviation 62 External controller
AC input 4
AC mains 4 F
AC waveform 3,4  Fault
log 27
Alarm log 27
. Floating delta 17
AMA with T27 connected 43
. " Fuse 13,60
Ambient condition 59
Analog output 57 G
Application example 42 .
Ground connection 13
Approval and certification 3
Ground loop 19
Auto on 28,33 .
Ground wire 13
Automatic motor adaptation 31
Grounded delta 17
B Grounding 13,17, 21
Branch circuit protection 60 H
C Hand on 28
High altitude 9
Cable length 56 9
. High voltage 8,21
Clearance requirement 11
Horizontal mounting 12
Control
Characteristic 58
cable 19 |
system 3 .
terminal 28 48 IEC 61800-3 17,59
wiring 13 Induced voltage 13
Control card Initialization
+10 V DC output 58 Manual procedure 30
Performance 59 Procedure 29
RS485 serial communication 57 Input
Convention 62 Power 13
Cross-section 56 signal 19
voltage 21
Power 4,21
D Terminal 21
DC current 4 Inputs
Defaul . ) Analog inputs 57
efault setting 2 Digital inputs 20,56
Derating 11,59 Pulse inputs 57
Digital output 58 Installation 11
Discharge time 8 Installation environment 11
Disconnect switch 21 Isolated mains 17
E L
Electrical noise 14 Leakage current 9
EMC 59 Load sharing 8
EMC-compliant installation 13 Local control 28
Encoder rotation 32
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Index VLT® AutomationDrive FC 360
Reset 27,28, 30, 46, 59
M RFI filter 17
Main menu 25,27 Run command 33
Mains
supply (L1, L2,L3) 56 S
supply data 53
Voltage 27  Safety 9
Menu key 22,27 Serial communication 3,19, 20, 28,46
Menu structure 28 Set-up 33
Motor Shielded cable 13
Current 4 Shielded control cable 19
cable 13,17
current 27,32 Shock 1
data 30,32 Side-by-side installation 1
output 56 . .
power 13,27 Specification 11, 20,53
protection 59 Speed reference 33,43
status 3 startup 29
wiring 13,17
Rotation 32 Status menu 25
Multiple frequency converters 17 Supply voltage 21,57
Symbol 62
N System feedback 3
Navigation key 22,27,28
Noise isolation 13 T
Numeric display. 22 Technical data 56
Terminal programming 19
0] Terminal tightening torque 61
Open loop 58 Terminals
. Control terminal 28
Operation key 22,27 Output terminal 21
. . .
Optional equipmen 3,17, 21 Thermistor 45
Output current 58
Torque
Overcurrent protection 13 characteristic 56
Transient protection 4
P Troubleshooting 46
PELV. 9,45,58
Power connection 13 U
Power factor. 4,17 Unintended start 8
PROFIBUS 33
Programming 20,27,29 \Y
Protection and feature 59 Vibration 11
Voltage level 56
Q
Qualified personnel 8 w
Quick menu 23,27 Warning and alarm list 48
Wire size 13
R
Reference 27
Relay output 58
Remote command 3
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