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1. How to Read this Instruction Manual

1.1. How to Read this Instruction Manual

1.1.1. How to Read this Instruction Manual

VLT® HVAC Drive FC 100 is designed to provide high shaft performance on electrical motors.
Please read this manual carefully for proper use. Incorrect handling of the adjustable frequency
drive may cause improper operation of the adjustable frequency drive or related equipment,
shorten lifetime or cause other problems.

This Instruction Manual will help you get started, install, program, and troubleshoot your VLT®
HVAC Drive FC 100.

Chapter 1, How to Read this Instruction

Manual

Introduces the manual and informs you about the approvals, symbols, and abbreviations used in
therein.

Chapter 2, Safety Instructions and Gen-
eral Warnings
Contains instructions on how to handle the FC 100 correctly.

Chapter 3, How to Install
Guides you through mechanical and technical installation.

Chapter 4, How to Program
Shows you how to operate and program the FC 100 via the Local Control Panel.

Chapter 5, General Specifications
Contains technical data about the FC 100.

Chapter 6, Troubleshooting
Assists you in solving problems that may occur when using the FC 100.

Available literature for VLT HVAC Drive
- Instruction Manual MG.11.Ax.yy provides the neccessary information for getting the drive
up and running.

- Design Guide MG.11.Bx.yy provides all the technical information about the drive and
customer design and applications.

- Programming Guide MG.11.Cx.yy provides information on how to program and includes
complete parameter descriptions.

- Mounting Instruction, Analog I/0 Option MCB109, MI.38.Bx.yy
- VLT® 6000 HVAC Application Booklet, MN.60.Ix.yy

- Instruction Manual VLT®HVAC Drive BACnet, MG.11.Dx.yy

- Instruction Manual VLT®HVAC Drive Profibus, MG.33.Cx.yy.

- Instruction Manual VLT®HVAC Drive Device Net, MG.33.Dx.yy
- Instruction Manual VLT® HVAC Drive LonWorks, MG.11.Ex.yy
- Instruction Manual VLT® HVAC Drive High Power, MG.11.Fx.yy
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- Instruction Manual VLT® HVAC Drive Metasys, MG.11.Gx.yy

X = Revision number
yy = Language code

Danfoss Drives technical literature is also available online at www.danfoss.com/BusinessAreas/
DrivesSolutions/Documentations/Technical+Documentation.

Danfoss Drives technical literature is also available online at www.danfoss.com/drives.

1.1.2. Approvals

C€

1.1.3. Symbols

Symbols used in this Instruction Manual.

NOTE
Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

* Indicates a default setting

6 MG.11.F1.22 - VLT® is a registered Danfoss trademark.
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1.1.4. Abbreviations

Alternating current AC
American wire gauge AWG
Ampere/AMP A
Automatic Motor Adaptation AMA
Current limit Tum
Degrees Celsius °C
Direct current DC
Drive Dependent D-TYPE
Electro Magnetic Compatibility EMC
Electronic Thermal Relay ETR
drive FC
Gram g
Hertz Hz
Kilohertz kHz
Local Control Panel LCP
Meter m
Millihenry Inductance mH
Milliampere mA
Millisecond ms
Minute min
Motion Control Tool MCT
Nanofarad nF
Newton Meters Nm
Nominal motor current ImnN
Nominal motor frequency fMN
Nominal motor power Pm,N
Nominal motor voltage Um,N
Parameter par.
Protective Extra Low Voltage PELV
Printed Circuit Board PCB
Rated Inverter Output Current T
Revolutions Per Minute RPM
Second s
Torque limit Tum
Volt Vv
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Instructions and General Warning

2.1. Safety Regulations FC 100

2.1.1. Disposal Instructions

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

It must be collected separately as electrical and electronic waste in
accordance with local and currently valid legislation.

Caution
The adjustable frequency drive DC link capacitors remain charged after power has been dis-
connected. To avoid the electrical shock hazard, disconnect the adjustable frequency drive
from the power supply before carrying out maintenance. Before servicing the adjustable fre-
quency drive, wait the minimum amount of time indicated below:

380-480 V 150-132 hp [110-200 kW] 20 minutes
350-600 hp [250-450 kW] 40 minutes
525-600 V 150-350 hp [110-250 kW] 20 minutes

450-750 hp [315-560 kW] 30 minutes

VLT HVAC Drive
Software version: 2.5x

These instructions can be used for all VLT HVAC adjustable frequency drives with software
version 2.5x.
The software version number can be found in parameter 15-43.

MG.11.F1.22 - VLT® is a registered Danfoss trademark. 9
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2.1.2. High Voltage

The voltage of the adjustable frequency drive is dangerous whenever the adjustable
frequency drive is connected to line power. Incorrect installation or operation of the
motor or adjustable frequency drive may cause damage to the equipment, serious
personal injury or death. The instructions in this manual must therefore be observed,
in addition to applicable local and national rules and safety regulations.

Installation at high altitudes
At altitudes higher than 6,500 ft [2 km], please contact Danfoss Drives regarding
PELV.

2.1.3. Safety Instructions

Make sure the adjustable frequency drive is properly grounded.
Protect users against supply voltage.
Protect the motor against overloading in accordance with national and local regulations.

Motor overload protection is not included in the default settings. To add this function,
set parameter 1-90 Motor thermal protection to value ETR trip or ETR warning. For the
North American market: ETR functions provide class 20 motor overload protection, in
accordance with NEC.

The ground leakage current exceeds 3.5 mA.

The [OFF] key is not a safety switch. It does not disconnect the adjustable frequency
drive from line power.

2.1.4. General Warning

10

Warning:

Touching the electrical parts may be fatal - even after the equipment has been dis-
connected from line power.

Also make sure that other voltage inputs have been disconnected, such as load
sharing (linkage of DC intermediate circuit), as well as the motor connection for
kinetic backup.

When using the adjustable frequency drive: wait at least 40 minutes.

A shorter time is allowed only if indicated on the nameplate for the specific unit.

MG.11.F1.22 - VLT® is a registered Danfoss trademark.
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Leakage Current

The ground leakage current from the adjustable frequency drive exceeds 3.5 mA.
To ensure that the ground cable has a good mechanical connection to the ground
connection (terminal 95), the cable cross-section must be at least 0.016 in.2 [10
mm?] or have 2 rated ground wires terminated separately.

Residual Current Device

This product can cause DC current in the protective conductor. If a residual current
device (RCD) is used for extra protection, only an RCD of Type B (time delayed) may
be used on the supply side of this product. See also RCD Application Note MN.90.Gx.
02 (x=version number).

Protective grounding of the adjustable frequency drive and the use of RCDs must
always follow national and local regulations.

2.1.5. Before Commencing Repair Work

1 Disconnect the adjustable frequency drive from the line power.
2. Wait for the discharge of the DC link. See the period of time on the warning label.
3 Disconnect DC bus terminals 88 and 89.

4 Remove motor cable.

2.1.6. Avoid Unintended Start

While the adjustable frequency drive is connected to line power, the motor can be
started/stopped using digital commands, bus commands, references or via the Local
Control Panel.
o Disconnect the adjustable frequency drive from line power whenever personal safety
considerations make it necessary to avoid an unintended start.

. To avoid an unintended start, always activate the [OFF] key before changing parameters.

. An electronic fault, temporary overload, a fault in the line supply, or lost motor connection
may cause a stopped motor to start. The adjustable frequency drive with safe stop pro-
vides protection against unintended start, if Safe Stop Terminal 37 is deactivated or
disconnected.

2.1.7. Safe Stop

The adjustable frequency drive can perform the safety function Safe Torque Off (As defined by
draft CD IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and deemed suitable for the requirements of Safety Category 3 in EN 954-1. This
function is called safe stop. Prior to integrating and using safe stop in an installation, a thorough
risk analysis must be carried out on the installation in order to determine whether the safe stop
functionality and safety category are appropriate and sufficient. In order to install and use the
safe stop function in accordance with the requirements of Safety Category 3 in EN 954-1, the
related information and instructions in the relevant Design Guide must be followed! The informa-
tion and instructions contained in the Instruction Manual are not sufficient for a correct and safe
use of the safe stop functionality!
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2.1: Diagram showing all electrical terminals. (Terminal 37 present for units with safe stop function only.)

2.1.8. Safe Stop Installation

To carry out an installation of a Catego-
ry 0 Stop (EN60204) in conformity with
Safety Category 3 (EN954-1), follow
these instructions:

1. The bridge (jumper) between Termi-
nal 37 and 24 V DC must be re-
moved. Cutting or breaking the
jumper is not sufficient. Remove it
entirely to avoid short-circuiting. See
jumper on illustration.

2. Connect terminal 37 to 24 VDC by a
short circuit-protected cable. The 24

V DC voltage supply must be inter-
ruptible by an EN954-1 category 3
circuit interrupt device. If the inter-
rupt device and the adjustable fre-
quency drive are placed in the same
installation panel, you can use an un-
shielded cable instead of a shielded
one.

2.2: Bridge jumper between terminal 37 and 24

VvDC

The illustration below shows a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN
954-1). The circuit interruption is caused by an opening door contact. The illustration also shows
how to connect a non-safety-related hardware coast.

12
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Door contact Line power

Coast

KN

[l

- 'Safety device Cat.3 "/

" (Circuit interrupt
device, possibly
-~ with

. release input)

f | Control
| board
Short-circuit protected cable channel
(if not inside installation cabinet)
|

5Vdc
L': 4_,,Inverter

[
130BA073.13 @

2.3: Illustration of the essential aspects of an installation to achieve a Stopping Category 0 (EN 60204-1)
with safety Category 3 (EN 954-1).

2.1.9. IT Line

Par. 14-50 RFI 1 can be used on the FC 102/202/302 to disconnect the internal RFI capacitors
from the RFI filter to ground. If this is done, it will reduce the RFI performance to A2 level.
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3. How to Install

3. How to Install

3.1. How to Get Started

3.1.1. About How to Install

This chapter covers mechanical and electrical installations to and from power terminals and control

card terminals.

Electrical installation of optionsis described in the relevant Instruction Manual and Design Guide.

3.1.2. How to Get Started

The adjustable frequency drive is designed for quick installation and is EMC-compliant. Just follow

the steps described below.

Read the safety instructions before installing the unit.

Mechanical Installation
. Mechanical mounting

Electrical Installation
o Connection to Line and Protecting
Ground

. Motor connection and cables
. Fuses and circuit breakers
o Control terminals - cables
Quick set-up
. Local Control Panel, LCP
. Automatic Motor Adaptation, AMA

. Programming

Frame size is dependent on enclosure type,
power range and line voltage.

s sess 2ol
[N \

130BA015.13

Diagram showing basic installation including

line power, motor, start/stop key, and potentiom-
eter for speed adjustment.

MG.11.F1.22 - VLT® is a registered Danfoss trademark. 15
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3.2. Pre-installation - High Power

3.2.1. Planning the Installation Site

NOTE

Before performing the installation, it is important to plan the installation of the ad-
justable frequency drive. Neglecting this may result in extra work during and after
installation.

Select the best possible operation site by considering the following (see details on
the following pages and in the respective Design Guides):

Ambient operating temperature

Installation method

How to cool the unit

Position of the adjustable frequency drive.

Cable routing

Ensure the power source supplies the correct voltage and necessary current.

Ensure that the motor current rating is within the maximum current from the adjustable
frequency drive.

If the adjustable frequency drive is without built-in fuses, ensure that the external fuses
are rated correctly.

3.2.2. Receiving the Adjustable Frequency Drive

When receiving the adjustable frequency drive, make sure that the packaging is intact, and look
for any damage that might have occurred to the unit during transport. If damage has occurred,
immediately contact the shipping company to make a damage claim.

3.2.3. Transportation and Unpacking

Before unpacking the adjustable frequency drive, it is recommended to unload it as close as pos-
sible to the final installation site.

Remove the cardboard box and keep the adjustable frequency drive on the pallet as long as pos-
sible. Remark: The cardboard box cover contains a drilling master for the mounting holes.

16
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3.2: Mounting Template

3.2.4. Lifting

Always lift the adjustable frequency drive using the dedicated lifting holes. Use a bar to avoid

bending the lifting holes of the adjustable frequency drive.

3.3: Recommended lifting method

MG.11.F1.22 - VLT® is a registered Danfoss trademark.
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Enclosure type

D1

D2

D3

D4

=

130BA481.10

130BA482.10

g—L

0

130BA478.10

0

130BA479.10

P 21/54 21/54 00 00
Enclosure
protection NEMA Type 1/ Type 12 Type 1/ Type 12 Chassis Chassis
250-350 hp 250-350 hp
150-175 hp 2 150-175 hp 2
[110-132 kW] at 400 | [160-250 \'jW] at400 | 1110-132 kw] at 400 | [160-250 \"/W] at 400
v v
Rated 380480 V 380-480 V
bower Grogov) | Soow | G| o
[110-132 k] at 600 V [150'315\'}"\’] at600| 1414137 k] at 600 v | [160-315 \k,W] at 600
(525-600 V) (525-600 V)

(525-600 V)

(525-600 V)
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E1l E2

Enclosure type

0

130BA480.10

130BA483.10

P 21/54 00
Enclosure
protection NEMA Type 1/ Type 12 Chassis
450-600 hp [315-450 kW] at 400 | 450-600 hp [315-450 kW] at 400
Vv \%
Rated (380-480 V) (380-480 V)
power 500-750 hp [355-560 kW] at 600 | 500-750 hp [355-560 kW] at 600
\% \%
(525-600 V) (525-600 V)

MG.11.F1.22 - VLT® is a registered Danfoss trademark. 19
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3.3.2. Mechanical Dimensions

Mechanical dimensions, D Enclosures
Frame size D1 D2 D3 D4
150-2 250-3
00 hp 50 hp
[110- [160-
132 250
150-200 hp [110-132 250-350 hp [160-250 kW] kW]
kw] kw] (380- (380 -
(380-480 V) (380-480 V) 480 V) 480V)
150-200 hp [110-132 250-450 hp [160-315 150-2 250-4
kw] kw] 00 hp 50 hp
(525-600 V) (525-600 V) [110- [160-
132 315
kW] kw]
(525- (525-
600 V) 600 V)
IP 21 54 21 54 00 00
NEMA Type 1 Type 12 Type 1 Type 12 Chassis Chassis
Cardboard Height . . . .
box size 25600 o5 6ines0 220N a56in[eso 226 23.61n
oo [650 [650 [650 [650
Shipping mm] mm] mm] mm)] mm]  mm]
dimensions
68.1 in . 68.1in - 48in 58.7in
Width  [i730 ©081In[1730 7 25y 68.1In[1730 1550 1490
mm] mm)]
mm] mm] mm] mm]
22.4in - 22.41in - 22.4in 22.4in
Depth (570 22.4in [570 [570 22.4in [570 [570  [570
mm] mm)]
mm] mm] mm] mm)]
- 45.6 in . 60.6 in - 39.3in 50.3in
3i"::’:nsions Height  [1159 45'6n'1”m[]1159 [1540 60'6;1“m[]1540 [997 [1277
mm] mm)] mm]  mm)]
16.5in . 16.5in . 16.1in 16.1in
Width [420 16.5 in [420 [420 16.5in [420 [408  [408
mm] mm)]
mm] mm)] mm]  mm)]
Depth 14.7in  14.7in[373 14.7in 14.7in[373 14.7in 14.7 in
[373 mm] [373 mm] [373 [373
mm] mm] mm]  mm)]
229.3 332.9 200.6 304.2
Max Ibs  229.31bs[104 Ibs 332.91Ibs[151 Ibs ['91 Ibs
weight [104 kgl [151 kg] kg] [138
kgl kg] kgl
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Mechanical dimensions, E Enclosures
Frame size E1l E2
450-600 hp
450-600 hp [315-450 kW] [315-450 kW]
(380-480 V) (380-480 V)
500-750 hp [355-560 kW] 500-750 hp
(525-600 V) [355-560 kW]
(525-600 V)
IP 21 54 00
NEMA Type 12 Type 12 Chassis
Cardboard
gg:‘p:'izn‘; Height 33.1in [840 mm] 33.1in [840 mm] 32.7in[831 mm]
dimensions
Width 86.5 in [2197 mm] 86.5 in [2197 mm] 67'1n'1”m[]17°5
Depth 29 in [736 mm)] 29in [736 mm] 29 in [736 mm]
:.’ e Height 78.7in [2000 mm] 78.7 in [2000 mm] 59 in [1499 mm]
imensions
Width 23.6 in [600 mm] 23.6 in [600 mm] 23 in [585 mm]
Depth 19.5in [494 mm] 19.5in [494 mm] 19.5in [494 mm]
Max weight 690 Ibs [313 kg] 690 Ibs [313 kg] 611 Ibs [277 kg]

3.4. Mechanical Installation

Preparation of the mechanical installation of the adjustable frequency drive must be done carefully
to ensure proper results and to avoid additional work during installation. Start by taking a close
look at the mechanical drawings at the end of this instruction manual to become familiar with the
space demands.

3.4.1. Tools Needed

To perform the mechanical installation, the following tools are needed:
. Drill with 0.39 or 0.47 in [10 or 12 mm] drill.

. Tape measure

. Wrench with relevant metric sockets (7-17 mm)

. Extensions to wrench

o Sheet metal punch for conduits or cable glands in IP 21 and IP 54 units

. Lifting bar to lift the unit (rod or tube @ 0.75 in [20 mm]) able to lift minimum 880 Ibs
[400 kg].

. Crane or other lifting aid to place the adjustable frequency drive in position

. A Torx T50 tool is needed to install the E1 enclosure in IP 21 and IP 54 enclosure types.

MG.11.F1.22 - VLT® is a registered Danfoss trademark. 21
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3.4.2. General Considerations

22

Space

Ensure proper clearance space above and below the adjustable frequency drive to allow airflow
and cable access. In addition, space in front of the unit must be considered to enable opening the

door of the panel.

1/0FALI3.0U 176FA276.10
(=]
579
748—=1 _,05,00
3.4: Space in front of IP 21/IP 54 enclosure type 3.5: Space in front of IP 21/IP 54 enclosure type
D1 and D2. E1l.
7 |
225
r (8.9)
g 1
. J —
v > G
B\ —— i

JI
O
—7

b o
{\ 22*5 *& & 22L
(8}9) (si9j
176FA236.11

3.6: Airflow direction and necessary space for cooling
Left: Enclosure IP 21/IP 54, D1 and D2.
Right: Enclosure IP 00, D3, D4 and E2.
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225
(8}9>

176FA286.10

3.7: Airflow direction and necessary space for cooling - Enclosure IP 21/IP 54, E1

Wire access

Ensure that proper cable access is present including the necessary bending allowance. Since the
IP 00 enclosure is open, the bottom cables must be attached to the back panel of the enclosure
where the adjustable frequency drive is mounted, i.e., by using cable clamps.

Terminal locations
(D1 and D2 enclosures)

Take the following terminal positions into consideration when you design for cable access.

MG.11.F1.22 - VLT® is a registered Danfoss trademark. 23
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24

176FA238.10
°
°
= -
o o =
s 58
3.8: Position of power connections
176FA239.10
@ = -
[fue si2e am ® | o
= o
=it o) (o) -
ade)|c{oLd 3 da
% (= VM297 o W3
©
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|l )00 100000 Vp
Q
0, _| l1 o il o rl °
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3.9: Position of power connections - Disconnect

Be aware that the power cables are heavy and hard to bend. Give thought to the optimum position
of the adjustable frequency drive for ensuring easy installation of the cables.
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IP 21 (NEMA 1) / IP 54 (NEMA 12) IP 00 / Chassis
Enclosure D1 Enclosure D2 Enclosure D3 Enclosure D4

A 277 (10.9) 379 (14.9) 119 (4.7) 122 (4.8)
B 227 (8.9) 326 (12.8) 68 (2.7) 68 (2.7)

¢ 173 (6.8) 273 (10.8) 15 (0.6) 16 (0.6)

D 179 (7.0) 279 (11.0) 20.7 (0.8) 22 (0.8)

E 370 (14.6) 370 (14.6) 363 (14.3) 363 (14.3)
F 300 (11.8) 300 (11.8) 293 (11.5) 293 (11.5)
G 222 (8.7) 226 (8.9) 215 (8.4) 218 (8.6)
H 139 (5.4) 142 (5.6) 131 (5.2) 135 (5.3)
I 55 (2.2) 59 (2.3) 48 (1.9) 51 (2.0)

J 354 (13.9) 361 (14.2) 347 (13.6) 354 (13.9)
K 284 (11.2) 277 (10.9) 277 (10.9) 270 (10.6)
L 334 (13.1) 334 (13.1) 326 (12.8) 326 (12.8)
M 250 (9.8) 250 (9.8) 243 (9.6) 243 (9.6)
N 167 (6.6) 167 (6.6) 159 (6.3) 159 (6.3)
[o] 261 (10.3) 260 (10.3) 261 (10.3) 261 (10.3)
P 170 (6.7) 169 (6.7) 170 (6.7) 170 (6.7)
Q 120 (4.7) 120 (4.7) 120 (4.7) 120 (4.7)
R 256 (10.1) 350 (13.8) 98 (3.8) 93 (3.7)

S 308 (12.1) 332 (13.0) 301 (11.8) 324 (12.8)
T 252 (9.9) 262 (10.3) 245 (9.6) 255 (10.0)
U 196 (7.7) 192 (7.6) 189 (7.4) 185 (7.3)
% 260 (10.2) 273 (10.7) 260 (10.2) 273 (10.7)

3.1: Cable positions as shown in the drawings above. Dimensions in inches [mm)].

Terminal locations - E1 enclosures
Give thought to the following terminal positions when designing the cable access.

176FA278.10
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3.10: IP 21 (NEMA Type 1) and IP 54 (NEMA Type 12) enclosure power connection positions
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3.11: IP 21 (NEMA type 1) and IP 54 (NEMA type 12) enclosure power connection positions (detail B)
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3.12: IP 21 (NEMA type 1) and IP 54 (NEMA type 12) enclosure power connection position of disconnect
switch

Terminal locations - E2 enclosures
Give thought to the following terminal positions when designing the cable access.
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176FA280.10
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3.13: IP 00 enclosure power connection positions
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3.14: IP 00 enclosure power connection positions
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3.15: IP 00 enclosure power connections positions of disconnect switch

Note that the power cables are heavy and difficult to bend. Give thought to the optimum position

of the adjustable frequency drive for ensuring easy installation of the cables.
Each terminal allows for the use of up to 4 cables with cable lugs or the use of standard box lug.

Ground is connected to relevant termination point in the drive.
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3.16: Terminal in details
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176FA259.10

3.17: Position of ground terminals IP 00

1 7

3.18: Position of ground terminals IP 21 (NEMA type 1) and IP 54 (NEMA type 12)

Cooling
Cooling can be performed in different ways: by using the cooling ducts in the bottom and the top

of the unit, by using the ducts in the rear of the unit or by combining cooling options.

Airflow
The necessary airflow over the heatsink must be ensured. The flow rate is shown below.
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Enclosure Door fan/Top fan Airflow over heat-
airflow sink
IP 21 /NEMA 1 & D1 and D2 6,003 ft3/h [170 m3/h] 27,015 ft3/h [765 m3/
IP 54 / NEMA 12 (100 cfm) h] (450 cfm)
E1l 12,006 ft3/h [340 m3/ 50994 ft3/h [1444 m3/
h] (200 cfm) h] (850 cfm)
IP 00 / Chassis D3 and D4 9,005 ft3/h [255 m3/h] 27,015 ft3/h [765 m3/
(150 cfm) h] (450 cfm)
E2 9,005 ft3/h [255 m3/h] 50994 ft3/h [1444 m3/
(150 cfm) h] (850 cfm)

3.2: Heatsink Air Flow
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Duct cooling

A dedicated option has been developed to optimize installation of IPO0 / Chassis enclosed adjust-
able frequency drives in Rittal TS8 enclosures utilizing the fan of the adjustable frequency drive
for forced cooling.

176FA252.10

3.19: Installation of IP 00 in Rittal TS8 enclosure

Rittal TS8 Enclo- Frame D3 Kit Part Frame D4 Kit Part Frame E2 Part No.

sure No. No.

70.9 in [1800 mm] 176F1824 176F1823 Not possible
78.7 in [2000 mm] 176F1826 176F1825 176F1850
86.6 in [2200 mm] 176F0299

3.3: Duct Kit Ordering Numbers

Back cooling

Using the channel from the back allows for easy installation in control rooms, for example. The
unit mounted at the rear of the enclosure allows for the cooling of the units just as easily as the
duct cooling principle. The hot air is ventilated out of the back of the enclosure. This offers a
solution in which the hot cooling air from the adjustable frequency drive does not cause the control
room to heat up.

NOTE
A small door fan is required on the Rittal cabinet to provide additional cooling within
the drive.
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3.20: Combined use of cooling principles

The above mentioned solution can of course also be combined for an optimized solution in the
actual installation.
Please see the Duct Kit Instruction Manual, 175R5640, for further information.

3.4.3. Installation in Enclosures - IP 00 / Chassis units

Since the IP 00 version is intended for panel mounting, it is important to know how to install the
adjustable frequency drive and use the options available for cooling the units. A detailed descrip-
tion of how to install the adjustable frequency drive in a Rittal TS8 enclosure using the installation
kit can be found in a later section of this Installation Guide. This can also be used as a guide for
other installations.

3.4.4. E’ns{allation on the Wall - IP 21 (NEMA 1) and IP 54 (NEMA 12)
nits

This only applies for D1 and D2 enclosures.
Thought must be given to where the unit should be installed.

Take the relevant points into consideration before you select the final installation site:
. Clearance space for cooling

. Clearance for opening the door
. Cable entry clearance from the bottom

Mark the mounting holes carefully using the mounting template on the wall, and drill the holes as
indicated. Ensure proper distance to the floor and the ceiling for cooling. A minimum of 8.9 in [225
mm] below the adjustable frequency drive is needed. Mount the bolts at the bottom and lift the
adjustable frequency drive up on the bolts. Tilt the adjustable frequency drive against the wall
and mount the upper bolts. Tighten all four bolts to secure the adjustable frequency drive against
the wall.
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3.21: Lifting method for mounting drive on wall

3.4.5. Floor Mounting - Pedestal Installation IP 21 (NEMA1) and IP

54 (NEMA12)

IP 21 (NEMA type 1) and IP 54 (NEMA type 12) enclosed adjustable frequency drives can also be

installed on a pedestal.
D1 and D2 enclosures
Ordering No. 176F1827

Please see the Pedestal Kit Instruction Manual, 175R5642, for further information.

3.22: Drive on pedestal

MG.11.F1.22 - VLT® is a registered Danfoss trademark.
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The E1 enclosure is always delivered with a
pedestal as standard. Install the pedestal on
the floor. Fixing holes are to be drilled accord-
ing to this figure:

Mount the drive on the pedestal and using the
enclosed bolts, attach it to the pedestal, as
shown in the illustration.

Instruction Manual

20,0—= 560,0:

le—20,0
61,4

)C—-—BACK—- e

]

- |
i 361,7

1

' |

c Ci

-—FRONT—- ®
70,4

14

176FA273.10 —L

3.23: Drill master for fixing holes in floor.

176FA270.10|

3.24: Mounting the drive to the pedestal
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3.4.6. Gland/Conduit Entry - IP 21 (NEMA 1) and IP 54 (NEMA12)

Cables are connected through the gland plate
from the bottom. Remove the plate and plan
where to place the entry for the glands or
conduits. Prepare holes in the marked area on
the drawing.

The gland plate must be fitted to the adjust-
able frequency drive to ensure the specified
protection degree, as well as ensuring proper
cooling of the unit. If the gland plate is not
mounted, it may trip the unit. Load side

Line side

7

176FA237.10

3.25: Cable entry viewed from the bottom of the
adjustable frequency drive - Enclosure D1 and D2.

|—- 258 155

520

Line side—A N—Load side

78
167

176FA277.10

3.26: Cable entry seen from the bottom of the
adjustable frequency drive - Enclosure E1.

The bottom plate of the E1 enclosure can be mounted from either in or outside of the enclosure,
allowing flexibility in the installation process, i.e., if mounted from the bottom, the glands and
cables can be mounted before the adjustable frequency drive is placed on the pedestal.

176FA269.10

3.27: Mounting of bottom plate, E1 enclosure.
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3.4.7. IP 21 Drip shield installation (D1 and D2 enclosure)

To comply with the IP 21 rating, a sep-
arate drip shield is to be installed as ! 176FA285.10
explained below:

. Remove the two front screws.

. Insert the drip shield and replace the
SCrews.

. Torque the screws to 5.6 Nm (50 in-
Ibs).

3.28: Install the drip shield.
3.5. Field Installation of Options

This chapter deals with the installation of IP 00/chassis-enclosed adjustable frequency drives with
duct work cooling kits in Rittal enclosures. These kits are designed and tested to be used with
Rittal TS8 enclosures 71 in [1,800 mm] (Frame D1 and D2 only) and 79 in [2,000 mm] height, as
well as 87 in [2,200 mm] for E2 enclosures. Other enclosure heights are not supported. In addition
to the enclosure, an 8 in [200 mm] base/plinth is required.

The minimum enclosure dimension is:
. D1 and D2 frame: Depth 19.7 in [500 mm] and width 23.6 in [600 mm].

. E1 frame: Depth 23.6 in [600 mm] and width 31.5 in [800 mm].

The maximum depth and width are as required for the installation. When using multiple adjustable
frequency drives in one enclosure, it is recommended that each drive be mounted on its own back
panel and supported along the mid-section of the panel. These duct work kits do not support the
“in frame"” mounting of the panel (see Rittal TS8 catalog for details). The duct work cooling kits
listed in the table below are suitable for use only with IP 00/chassis adjustable frequency drives
in Rittal TS8 IP 20 and UL and NEMA 1 and IP 54 and UL and NEMA 12 enclosures.

The duct work shown is for D1 and D2 enclosures. The duct work for E1 enclosures has a different
appearance, but is installed in the same way.

For the E1 enclosures, it is important to mount the plate at the absolute rear of the
Rittal enclosure due to the weight of the adjustable frequency drive.
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Ordering Information

Rittal TS-8 Enclo- Frame D3 Kit Part Frame D4 Kit Part Frame E2 Part No.
sure No. No.
70.9 in [1800 mm] 176F1824 176F1823 Not possible
78.7 in [2000 mm)] 176F1826 176F1825 176F1850
86.6 in [2200 mm] 176F0299
Kit Contents

o Ductwork components
o Mounting hardware
. Gasket material
o Delivered with D1 and D2 frame kits:
. 175R5639 - Mounting templates and top/bottom cut-out for Rittal enclosure.
. Delivered with E1 frame kits:
. 175R1036 - Mounting templates and top/bottom cut-out for Rittal enclosure.

All fasteners are either:
. 0.39 in [10 mm], M5 Nuts torque to 2.3 Nm (20 in-Ibs)

. T25 Torx screws torque to 2.3 Nm (20 in-lbs)
3.5.1. Installation of Rittal Enclosures

This illustration shows the full size template
included with the kit and two drawings that
may be used to locate the cut-outs for the top
and bottom enclosure plates. The duct work
may also be used to locate the openings.

1752T931 00

3.29: Templates
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Install the gasket material on the back open-
ings of the adjustable frequency drive prior to
installation on the enclosure's back panel.
Use the template provided with the kit (shown
above), and install the adjustable frequency
drive on the enclosure's back panel of the Rit-
tal. The template is referenced to the top-left
corner of the back panel. Therefore, the tem-
plate may be used with any size back panel
and both the 71 in [1800 mm] and 79 in [2000
mm] high enclosures.

3.30: The openings on the rear not used in this
application.

Before installing the back panel in the enclo-
sure, assemble the gasket on both sides of the
bottom duct adapter as shown below, and in-
stall on the bottom of the adjustable frequen-
cy drive.

3.31: Bottom duct adapter

3.32: Bottom duct adapter with gasket installed
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Chassis

Bottom duct

adaptor )

Duct work

oy

3.33: Bottom duct adapter installed

1757A829.11

3.34: Side view

NOTE
Install the bottom plate after the adjustable frequency drive has been installed on
the back to assure proper gasket coverage.

Install the two mounting brackets on the adjustable frequency drive chassis, and then install the
bottom duct adapter on the bottom of the adjustable frequency drive as shown below.

The installation of the bottom plate is easier when the back panel is outside the enclosure. The
curved leading edge of the bottom duct adapter is to the front of the adjustable frequency drive

and down.

Before installing the back panel with the ad-
justable frequency drive in the Rittal TS8 en-
closure, remove and discard the rearmost 5
screws (see illustration below) located on the
top cover of the adjustable frequency drive.
The holes will be used to fasten the top duct
work with the longer screws provided with the
kit.

3.35: Top of IP 00/Chassis adjustable frequency
drive
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Install the back panel in the enclosure, see il-
lustration below. Use Rittal PS4593.000 brack-
ets (minimum one per side at the middle of
the adjustable frequency drive) with the ap-
propriate support strip for additional support
of the back panel. For the D4 and E2 frame,
use two supports per side. If additional com-
ponents are mounted on the same back panel,
consult the Rittal manual for additional sup-
port requirements.

175ZT936.10

3.36: Adjustable frequency drive installed in cab-
inet

3.5.2. Installation of Rittal Enclosures, cont.

The top ductwork cover is composed of the
following pieces as shown below. From left to
right: 1. top duct closing plate, 2. adjustable
frequency drive bracket, 3. duct, 4. duct ven-
ted-top cover.

17571937.10

3.37: Top duct assembly

175ZT938.10

17BET929.10

3.39: The top duct work partially assembled with
adjustable frequency drive bracket

3.38: Top duct work and enclosure top installed
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Temporarily install the top duct section as
shown above. Use the top duct cover piece to
mark the enclosure top for the opening.
Alternatively, the mounting template (sup-
plied drawing) can be used to make the en-
closure cutout.

1TSZT10

3.40: Rittal enclosure top with cut-out

The standard Rittal enclosure top is cut. The gas-
ket is not used on the cut-out. The gasket is part
of the duct work.

17571945.10

3.41: The gasket folds over the edge to form a 3.42: Top duct installed
seal between the duct and the top vented cover.

17577194310

3.43: The gasket applied to both sides of the ad- 3.44: Top duct ready to be installed on the ad-
justable frequency drive bracket and duct vented- justable frequency drive
top cover.
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For the final installation of the duct work, assemble the top duct as shown below.

Closing plate

175ZT941.10

3.45: Top duct assembled with gasket

The top duct closing plate is left off for the installation of the duct work on the adjustable frequency
drive. The top duct work is attached to the adjustable frequency drive using existing holes on the
top cover of the adjustable frequency drive. Use the longer T25 screws provided with the kit in
the existing adjustable frequency drive top cover holes. The duct work will fit over the adjustable
frequency drive mounting bolts.

Once the duct work is attached to the adjustable frequency drive, the duct closing plate can be
attached. The top duct work assembly is complete.

Apply the gasket to the top duct closing plate and install. Install the enclosure top. Top duct
installation is complete.

17570847.19

175ZT946.10

3.47: Top duct closing plate with gasket
3.46: Top duct installed

J—
175ZT949.10 175ZT943.10

3.48: Top duct closing plate installed 3.49: Enclosure top installed
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175771950.10

3.50: Top view of Rittal enclosure

3. How to Install

3.5.3. Installation of Rittal Enclosures, cont.

The bottom duct assembly pieces. Refer to the drawing showing the exploded view of the duct
work components. The gasket is installed as shown. Assemble the bottom duct without the cover.
The assembly includes the mounting of 3 angle brackets on the front and sides of the partially
assembled bottom duct. The bottom duct collar is bolted to the duct using 3 - T25 screws in the
outermost holes of the brackets. Tighten the screws to compress the gasket.

1752195110

1752T952.10

3.51: Bottom duct work pieces

1754T952.10

3.52: Bottom duct work partially assembled

3.53: Completely assembled bottom duct work
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The duct assembly is used to mark the bottom
cut-out. Temporarily install the bottom duct
work as shown to the right. Use the inside of
the duct work to mark the bottom of the en-
closure for the opening.

3.54: Temporarily install the duct work to mark
the cut-out on the gland.

The cut-out is made on the innermost gland
plate. The remaining two gland plates must be
removed for the installation of the bottom
duct assembly.

175195510

3.55: Enclosure bottom cut-out

3.56: Bottom duct work installed

The bottom duct work is rotated into place as shown. The bottom ductwork is a tight fit by design.
The upper part of the duct fits under the bottom duct adapter and requires a tight fit, which, with
the gasket material, maintains the IP 54 and UL and NEMA 12 rating.
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After the bottom duct work has been posi-
tioned in place, remove the three T25 screws
from the outer holes in the mounting brackets
on the sides and front of duct work and move
them to the inner holes of the same brackets.
Tighten the three screws to the specified tor-
que. The bottom duct work is not fastened to
the Rittal enclosure.

Drive

Chassis I

Bottom duct

adaptor )

Duct work

1757A929.11

3.57: Installation of bottom duct

1752195710

3.58: Move mounting screws from the outer hole
to the inner hole

Install the front cover of the duct and the ca-
ble clamp base if used. Install the two remain-
ing gland plates.

3.59: Bottom duct installed.
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3.5.4. Installation on pedestal

The adjustable frequency drive can also be installed on the floor. A dedicated floor stand is de-
signed for that purpose. It can only be used for units produced after week 50, 2004 (serial number
XXXXXG504).

This section describes the installation of a pedestal unit available for the VLT series adjustable
frequency drives frames D1 and D2. This is an 8 in [200 mm] high pedestal that allows these
frames to be floor mounted. The front of the pedestal has openings for input air to the power
components.

The adjustable frequency drive gland plate must be installed to provide adequate cooling air to
the control components of the adjustable frequency drive via the door fan and to maintain the IP
21/NEMA 1 or IP 54/NEMA 12 degrees of enclosure protections.

There is one pedestal that fits both frames D1 and D2.

Required Tools:
. Socket wrench with 7-17 mm sockets

. T30 Torx Driver

Torques:
. M6 - 4.0 Nm (35 in-Ibs)

«  M8-9.8Nm (85 in-Ibs)
e M10-19.6 Nm (170 in-lbs)

Kit Contents:
. Pedestal parts

. Instruction Manual

3.60: Drive on pedestal.
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The kit contains a U-shaped piece, a vented
front cover, 2 side covers, two front brackets
and the required hardware to assemble. See
the exploded view of the installation, illustra-
tion “Three front screws” (drawing
130BA647).

3.61: Pedestal parts

The pedestal has been partially assembled.
Before installing the drive on to the pedestal,
it is important to anchor the pedestal to the
floor using the four pedestal mounting holes.
The holes can accommodate up to M12 bolts
(not included in the kit).

CAUTION: The drives are top heavy and may
fall over if the pedestal is not anchored to the
floor.

The entire assembly may also be supported by
using the drive top mounting holes to anchor
it to a wall structure.

3.62: Pedestal partially assembled

The completely assembled pedestal with ven-
ted front cover and two side covers installed.
Multiple adjustable frequency drives may be
mounted side by side. The interior side closing
plates are left off.

NOTE: The front and side cover mounting
screws are now recessed M6 Torx socket flat
head screws.

3.63: Final assembled pedestal.
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Install the adjustable frequency drive by low-
ering it onto the pedestal. The adjustable fre-
quency drive must hang over the front of the
pedestal to clear the retaining bracket on the
rear of the pedestal. After the adjustable fre-
quency drive has been placed on the pedestal,
slide the adjustable frequency drive so that it
engages with the retaining bracket on the
pedestal and mount screws as shown.

M VLT® HVAC DRIVE High Power
Instruction Manual

9 176FA242.10

3.64: Mount the drive onto pedestal.

176FA240.10

3X M8 SCREWS

3.65: Two nuts at rear side.

0

130BA647.10

3.67: Frame D2 with pedestal installed

3.66: Three front screws.
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3.6. Electrical Installation

3.6.1. Control Wires

Connect the wires as described in the Instruc-
tion Manual for the adjustable frequency
drive. Remember to connect the shields prop-
erly to ensure optimum electrical immunity.

Control cable routing
Tie down all control wires to the designated
control cable routing.

Ly

176FA246.10

3.68: Wire path for control wiring.

Serial communication bus connection
Connections are made to the relevant options
at the control card. For details, see the rele-
vant serial communication bus instructions.
The cable must be placed to the left, inside the
adjustable frequency drive and tied down to-
gether with other control wires.

In the IP 00 (chassis) and IP 21 (NEMA 1)
units, it is also possible to connect the serial
communication bus from the top of the unit as
shown on the picture below. On the IP 21
(NEMA 1), unit a cover plate must be re-
moved.

3.69: Top connection for the serial communica-
tion bus.
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Installation of 24 Volt external DC Sup-
ply

Torque: 0.5 - 0.6 Nm (5 in-lbs)

Screw size: M3

No. Function
35 (<), 36 24V external DC supply
(+)

24 V external DC supply can be used as low-voltage supply to the control card and any option
cards installed. This enables full operation of the LCP (incl. parameter setting) without connection
to line power. Please note that a low voltage warning is issued when 24 V DC has been connected;
however, there will be no tripping.

Use a 24 V DC supply of type PELV to ensure correct galvanic isolation (type PELV)
on the control terminals of the adjustable frequency drive.

3.6.2. Power Connections

50

Cabling and Fusing
NOTE
Cables General
All cabling must comply with national and local regulations on cable cross-sections
and ambient temperature. Copper (167° F [75° C]) conductors are recommended.

The power cable connections are laid out as shown below. Dimensioning of cable cross-sections
must be done in accordance with the current ratings and local legislation. See the Specifications
section for details.

To protect the adjustable frequency drive, the recommended fuses must be used or the unit must
have built-in fuses. Recommended fuses are listed in the tables in the fuses section. Always ensure
that proper fusing is done according to local regulations.

The line connection is fitted to the line switch if this is included.

[ 150BA026.10

3 ph 91 (L1)
ase

power 92 (L2)

input 93 (L3)

\w—

95 PE@
\
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NOTE

Motor cable must be shielded/armored. The use of an unshielded/unarmored cable
is against EMC requirements. Use a shielded/armored motor cable to comply with
EMC emission specifications. For more information, see EMC specifications in the
Design Guide.

See section General Specifications for correct dimensioning of motor cable cross-section and
length.

Shielding of cables:

Avoid installation with twisted shield ends (pigtails), as they reduce the shielding effect at higher
frequencies. They spoil the shielding effect at higher frequencies. If it is necessary to break the
shield to install a motor isolator or motor contactor, the shield must be continued at the lowest
possible HF impedance.

Connect the motor cable shield to both the de-coupling plate of the adjustable frequency drive
and to the metal housing of the motor.

Make the shield connections with the largest possible surface area (cable clamp). This is done by
using the supplied installation devices in the adjustable frequency drive.

Cable length and cross-section:

The adjustable frequency drive has been tested with a given length of cable and a given cross-
section of that cable. If the cross-section is increased, the cable capacitance - and thus the leakage
current - may increase, thereby requiring that the cable length is reduced accordingly. Keep the
motor cable as short as possible to reduce the noise level and leakage currents.

Details can be found in the relevant Design Guide.

Switching frequency:

When adjustable frequency drives are used together with sine-wave filters to reduce the acoustic
noise from a motor, the switching frequency must be set according to the instructions in par.
14-01.

Term. | 96 | 97 | 98 | 99
no.

u V W | PED Motor voltage 0-100% of line voltage.

3 wires out of motor

uir | vi | w1 PED Delta-connected

W2 | U2 | W2 |6 wires out of motor

Uit | vi | W1 | PED Star-connected U2, V2, W2

U2, V2 and W2 to be interconnected separately.

Dprotected Ground Connection

U Vv W NOTE
o—e—0 Z In motors without phase insula-
u v W 3 tion paper or other insulation re-

inforcement suitable for opera-

T T T tion with voltage supply (such

as an adjustable frequency

96 97 98 96 97 98 drive), fit a sine-wave filter on

Y A the output of the adjustable fre-
quency drive.
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01 02 03
04 05 06

—
AUX RELAY

~] AUX FAN

100 101 102 103
L L2 L L2

TEMP SWITCH
106 104 105

[

LINE

R § T
91 92 93
L1 L2 L3

LOAD SHARING

-DC +DC T

88 89

— MAINS GROUND

BRAKE
-R +R MOTOR
81 82 u vy w
96 97 98
130BA446.10 T2 13

01 02 03
04 05 06

o 08 o8 )
AUX RELY
i AUX FAN

1 100 101 102 103
L L2 L1 L2

TEMP SWITCH
106 104 105

L

LINE

RS T
91 92 93
L L2 L3 \‘§SSSSEE

LOAD SHARING

-DC +DC T——

88 89

{———— MAINS GROUND

BRAKE
—R +R MOTOR
81 82 uvow

96 97 98

130BA447.10 ™ T2 T3

3.70: Compact IP 00 (Chassis), enclosure D3

o1 02 03
04 05 06
2%
AUX RELAY — |
AUX FAN
100 101 102 10
LoL2ou
TEMP SWITCH

106 104 105

(.

LINE

RS T
91 92 93
U2

\~§s33~\\\\\\

|_— MAINS GROUND

N

81 82 1308A448.10

MOTOR
uvow
96 97 98
T T2 T3

3.71: Compact IP 21 (NEMA 1) and IP 54 (NEMA
12), enclosure D1

3.72: Compact IP 00 (Chassis) with disconnect,
fuse and RFI filter, enclosure D4

130BA450.10

GROUND
TERMINALS

3.73: Position of ground terminals IP 00, D en-
closures
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TEMP SWITCH
106 104 105

AUX FAN
100 101 102 10:
1oz UL

130BA455.10

LINE
RS T
31 92 93
L2 13 \

LOAD SHARING

-DC +DC
88 89

MAINS GROUND

x MOTOR
Uy oW

— 96 97 98
_gR:};E T T2 T3
81 82 130BA449.10

3.74: Compact IP 21 (NEMA 1) and IP 54 (NEMA
12) with disconnect, fuse and RFI filter, enclosure

D2
TERMINALS

3.75: Position of ground terminals IP 21 (NEMA
type 1) and IP 54 (NEMA type 12)

53
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01 02 03
04 05 06

-
AUX_ RELAY iy AUX FAN

™ 100 101 102 103
| L L2 L L2

—— |

TEMP SWITCH
106 104 105

L

LINE

R S T
91 92 93
L1 L2 L3

LOAD SHARING

-pc +Dc
88 89
BRAKE
-R +R MOTOR
81 82 Uu V. W
96 97 98
130BA456.10 ™ T2 713

3.76: Compact IP 00 (Chassis) with disconnect, fuse and RFI filter, enclosure E2

3.77: Position of ground terminals IP 00, E enclosures
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01 02 03
04 05 06

("
AUX RELAY

T~ AUX FAN

100 101 102 103
L1 L2 L1 L2

TEMP SWITCH
106 104 105

LINE

R s T
91 92 93
L1 L2 L3

MAINS GROUND

LOAD SHARING

-DC +DC
88 89

S

MOTOR
Uu v W
96 97 98
T T2 T3
BRAKE
-R +R

81 82

3.78: Compact IP 21 (NEMA 1) and IP 54 (NEMA 12) enclosure E1
3.6.3. Grounding

The following basic issues need to be considered when installing an adjustable fre-
quency drive, so as to obtain electromagnetic compatibility (EMC).
. Safety grounding: Please note that the adjustable frequency drive has a high leakage
current and must be grounded appropriately for safety reasons. Always follow local safety
regulations.

. High-frequency grounding: Keep the ground wire connections as short as possible.

Connect the different ground systems at the lowest possible conductor impedance. The lowest
possible conductor impedance is obtained by keeping the conductor as short as possible and by
using the greatest possible surface area.

The metal cabinets of the different devices are mounted on the cabinet rear plate using the lowest
possible HF impedance. This prevents having different HF voltages for the individual devices and
prevents the risk of radio interference currents running in connection cables that may be used
between the devices, as radio interference is reduced.

In order to obtain a low HF impedance, use the fastening bolts of the devices as HF connections
to the rear plate. It is necessary to remove insulating paint and the like from the fastening points.
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3.6.4. Extra Protection (RCD)

ELCB relays, multiple protective grounding or grounding can be used as extra protection, provided
that local safety regulations are complied with.

In the case of a ground fault, a DC content may develop in the faulty current.

If ELCB relays are used, local regulations must be observed. Relays must be suitable for protection
of 3-phase equipment with a bridge rectifier and for a brief discharge on power-up.

See also the section Special Conditions in the relevant Design Guide.

3.6.5. RFI Switch

Line supply isolated from ground

If the adjustable frequency drive is supplied from an isolated line power source (IT line power,
floating delta and grounded delta) or TT/TN-S line power with grounded leg, it is recommended
that the RFI switch be turned off (OFF) 1 via par. 14-50. For further reference, see IEC 364-3. If
optimum EMC performance is needed, parallel motors are connected or the motor cable length is
above 82 ft [25 m], it is recommended to set par. 14-50 to [ON].

1) Not required with 525-600/690 V drives; therefore not possible.

In OFF, the internal RFI capacities (filter capacitors) between the chassis and the intermediate
circuit are cut off to avoid damage to the intermediate circuit and to reduce the ground capacity
currents (according to IEC 61800-3).

Please also refer to the application note VL7 on IT /ine power, MN.90.CX.02. It is important to use
isolation monitors that are capable of being used with power electronics (IEC 61557-8).

3.6.6. Torque

When tightening all electrical connections, it is
very important to tighten with the correct tor-
que. Too low or too high torque results in a
bad electrical connection. Use a torque
wrench to ensure correct torque.

176FA247.10

Nm/Ibf.in

3.79: Always use a torque wrench to tighten the
bolts.
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Enclosure Terminal Torque Bolt size
D1, D2, D3 and D4 Line Power 19 Nm (168 in-Ibs) M10
Motor
Load sharing 9.5 (84 in-Ibs) M8
Brake
El and E2 Line Power 19 NM (168 in-Ibs) M10
Motor
Load sharing
Brake 9.5 (84 in-lbs) M8

3.4: Torque for terminals
3.6.7. Shielded Cables

It is important that shielded and armored cables are connected properly to ensure high EMC im-
munity and low emissions.

Connection can be made with either cable glands or clamps:
o EMC cable glands: generally available cable glands can be used to ensure an optimum
EMC connection.

o EMC cable clamp: Clamps allowing for easy connection are supplied with the adjustable
frequency drive.

3.6.8. Motor cable

The motor must be connected to terminals U/T1/96, V/T2/97, W/T3/98. Ground to terminal 99.
All types of three-phase asynchronous standard motors can be used with an adjustable frequency
drive unit. The factory setting is for clockwise rotation with the VLT adjustable frequency drive
output connected as follows:

Terminal No. Function
96, 97, 98, 99 Line power U/T1, V/T2, W/T3
Ground/Earth
e Terminal U/T1/96 connected to U-phase UO ve w° %
 Terminal V/T2/97 connected to V-phase T T T
e Terminal W/T3/98 connected to W-phase
96 97 98
oO——oe——o0
U v ow %
96 97 98 2

The direction of rotation can be changed by switching two phases in the motor cable or by chang-
ing the setting of par. 4-10.
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3.6.9. Brake Cable

(Only standard with letter B in position 18 of typecode).

Terminal No. Function
81, 82 Brake resistor terminals

The connection cable to the brake resistor must be shielded. Connect the shield by means of cable
clamps to the conductive back plate at the adjustable frequency drive and to the metal cabinet of
the brake resistor.

Size the brake cable cross-section to match the brake torque. See also Brake Instructions, MI.
90.Fx.yy and MI.50.5x.yy for further information regarding safe installation.

Please note that voltages up to 1099 V DC, depending on the supply voltage, may
occur on the terminals.

3.6.10. Load Sharing

(Only extended with letter D in position 21 of the typecode).

Terminal No. Function
88, 89 Load sharing

The connection cable must be shielded, and the max. length from the adjustable frequency drive
to the DC bar is 81 ft [25 m].

Load sharing enables the linking of the DC intermediate circuits of several adjustable frequency
drives.

Please note that voltages up to 1099 V DC may occur on the terminals.
Load sharing calls for extra equipment. For further information, please contact Dan-
foss.

1752A299.12

00 00 0

89 88 89 88 89 88
—""™"— DC+ DC-| —"""— DC+ DC-| —"""— DC+ DC-|

3.80: Load sharing connection
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3.6.11. Shielding against Electrical Noise

Before mounting the line power cable, mount the EMC metal cover to ensure best EMC perform-
ance.

NOTE: The EMC metal cover is only included in units with an RFI filter.

3.81: Mount the EMC shield.
3.6.12. Line connection

The line power supply must be connected to terminals 91, 92 and 93. Ground is connected to the
terminal to the right of terminal 93.

Terminal No. Function
91, 92, 93 Line power R/L1, S/L2, T/L3
94 Ground/Earth

Check the nameplate to ensure that the line voltage of the adjustable frequency
drive matches the power supply of your plant.

Ensure that the power supply can supply the necessary current to the adjustable frequency drive.

If the unit is without built-in fuses, ensure that the appropriate fuses have the correct current
rating.
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3.6.13. External Fan Supply

If the adjustable frequency drive is supplied by DC or if the fan must run independently of the
power supply, an external power supply can be applied. The connection is made to the power

card.
Terminal No. Function
100, 101 Auxiliary supply S, T
102, 103 Internal supply S, T

The connector located on the power card provides the line voltage connection for the cooling fans.
The fans are factory-equipped to be supplied from a common AC line (jumpers between 100-102
and 101-103). If an external supply is needed, the jumpers are removed and the supply is con-
nected to terminals 100 and 101. A 5 Amp fuse should be used for protection. In UL applications,
this should be LittelFuse KLK-5 or equivalent.

3.6.14. Fuses

Branch circuit protection

In order to protect the installation against electrical and fire hazard, all branch circuits in an in-
stallation, switch gear, machines, etc., must be short-circuited and overcurrent protected accord-
ing to national/international regulations.

Short-circuit protection

The adjustable frequency drive must be protected against short circuit in order to prevent electrical
or fire hazard. Danfoss recommends using the fuses mentioned below to protect service personnel
and equipment in case of an internal failure in the drive. The adjustable frequency drive provides
full short-circuit protection in case of a short-circuit on the motor output.

Overcurrent protection

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation.
The adjustable frequency drive is equipped with an internal overcurrent protection that can be
used for upstream overload protection (UL applications excluded), see par. 4-18. Moreover, fuses
or circuit breakers can be used to provide the overcurrent protection in the installation. Overcur-
rent protection must always be carried out according to national regulations.

Fuses must be designed for protection in a circuit capable of supplying a maximum of 100,000
Arms (symmetrical).
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Fuse Tables
Buss- Buss- Ferraz- Buss-
si mann mann SIBA LittelFuse mann  Bussmann Internal
ize/ Shawmut :
Type E1958  E4273 E180276 E71611 E60314 E4274 E125085 Option
JFHR2* T/ RKI/JIDDZ  JFHR2** JEHR2** H/ JFHR2* Bussmann
* JDDZ** JDDZ**
P110 FWH- JJS- 2028220- L50S-300 A50-P300 NOS-  170M3017 170M3018
300 300 315 300
P132 FWH- JJS- 2028220-  L50S-350 A50-P350 NOS-  170M3018 170M4016
350 350 315 350
P160 FWH- JJS- 206xx32-  L50S-400 A50-P400 NOS-  170M4012 170M4016
400 400 400 400
P200 FWH- J1S- 206xx32-  L50S-500 A50-P500 NOS-  170M4014 170M4016
500 500 500 500
P250 FWH- J1S- 206xx32-  L50S-600 A50-P600 NOS-  170M4016 170M4016
600 600 600 600

3.5: D enclosures, 380-480 V

*170M fuses from Bussmann shown use the -/80 visual indicator; -TN/80 Type T, -/110 or TN/
110 Type T indicator fuses of the same size and amperage may be substituted for external use
**Any minimum 480 V UL-listed fuse with associated current rating may be used to meet UL

requirements.

Bussmann SIBA Ferraz-Shawmut

Size/Type E125085 Amps E180276 E76491

JFHR2 JFHR2 JFHR2
P110 170M3017 315 2061032.315 6.6URD30D08A0315
P132 170M3018 350 2061032.350 6.6URD30D08A0350
P160 170M4011 350 2061032.350 6.6URD30D08A0350
P200 170M4012 400 2061032.400 6.6URD30D08A0400
P250 170M4014 500 2061032.500 6.6URD30D08A0500
P315 170M5011 550 2062032.550 6.6URD32D08A0550
3.6: D enclosures, 525-600 V
Size/Type Bussmann PN* Danfoss PN Rating Losses (W)
P315 170M5013 20221 900 A, 700 V 120
P355 170M6013 20221 900 A, 700 V 120
P400 170M6013 20221 900 A, 700 V 120
P450 170M6013 20221 900A, 700 V 120

3.7: E enclosures, 380-480 V

*170M fuses from Bussmann shown use the -/80 visual indicator; -TN/80 Type T, -/110 or TN/
110 Type T indicator fuses of the same size and amperage may be substituted for external use.

Danfoss PN Bussmann Ferraz Siba
20220 170M4017 6.9URD31D08A0700 20 610 32.700
20221 170M6013 6.9URD33D08A0900 20 630 32.900

3.8: Additional Fuses for Non-UL Applications, E enclosures, 380-480 V
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Size/Type  Bussmann PN*  Danfoss PN Rating Losses (W)

P355 170M4017 20220 700 A, 700 V 85
170M5013

P400 170M4017 20220 700 A, 700 V 85
170M5013

P500 170M6013 20221 900 A, 700 V 120

P560 170M6013 20221 900 A, 700 V 120

3.9: E enclosures, 525-600 V

*170M fuses from Bussmann shown use the -/80 visual indicator; -TN/80 Type T, -/110 or TN/
110 Type T indicator fuses of the same size and amperage may be substituted for external use.

Danfoss PN Bussmann Ferraz Siba
20220 170M4017 6.9URD31D08A0700 20 610 32.700
20221 170M6013 6.9URD33D08A0900 20 630 32.900

3.10: Additional Fuses for Non-UL ApplicationsE enclosures, 525-600 V

Suitable for use on a circuit capable of delivering not more than 100,000 rms symmetrical amperes,
500/600/690 Volts maximum when protected by the above fuses.

Circuit Breaker Tables
Circuit Breakers manufactured by General Electric, Cat. No. SKHA36AT0800, 600 V AC maximum,
with the rating plugs listed below can be used to meet UL requirements.

Size/Type Rating plug catalog # Amps
P110 SRPK800A300 300
P132 SRPK800A350 350
P160 SRPK800A400 400
P200 SRPK800A500 500
P250 SRPK800A600 600

3.11: D enclosures, 380-480 V

Non-UL compliance

If UL/cUL is not to be complied with, we recommend using the following fuses, which will ensure
compliance with EN50178:

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

P110 - P200
P250 - P450

380-500 V
380-500 V

type gG
type gR

Brake Resistor Temperature Switch

Torque: 0.5-0.6 Nm (5 in-Ibs)
Screw size: M3

This input can be used to monitor the temperature of an externally connected brake resistor. If
the input between 104 and 106 opens, the adjustable frequency drive will trip on warning/alarm
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27, “Brake IGBT". If the connection is closed between 104 and 105, the adjustable frequency drive
will trip on warning/alarm 27, “Brake IGBT".

Normally closed: 104-106 (factory installed jumper)

Normally open: 104-105

Terminal No. Function
106, 104, 105 Brake resistor temperature switch.

If the temperature of the brake resistor gets too high and the thermal switch drops
out, the adjustable frequency drive will stop braking. The motor will start coasting.
A KLIXON switch must be installed that is 'normally closed'. If this function is not
used, 106 and 104 must be short-circuited together.

175ZA877.10
106 |104|105
NC | C | NO

L

3.6.16. Access to Control Terminals

All terminals to the control cables are located beneath the LCP, accessed by opening the door of
the IP 21/ 54 version or removing the covers of the IP 00 version.

3.6.17. Electrical Installation, Control Terminals

To connect the cable to the terminal:

1. Strip insulation of 0.34-0.39 in [9-10 mm]

2. Insert a screwdriver?) into the square hole.

3. Insert the cable in the adjacent circular hole.

4.  Remove the screwdriver. The cable is now mounted to the terminal.
To remove the cable from the terminal:

1. Insert a screw driver?) in the square hole.
2. Pull out the cable.
1) Max. 0.015 x 0.1 in. [0.4 x 2.5 mm]
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130BA150.10

9-10 mm
(0.37in)
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3.7. Connection Examples

3.7.1. Start/Stop

Terminal 18 = Par. 5-10 [8] Start

Terminal 27 = Par. 5-12 [0] No operation (De- 2 =

fault coast inverse) E

Terminal 37 = Safe stop (where available!) TR
ooloololo/olo
0lolglolalolololoa

LT E
L.

Start/Stop Safe Stop

Speed

(Sltggl/SwD ’7
3.7.2. Pulse Start/Stop
Terminal 18 = Par. 5-10 [9] Latched start
Terminal 27= Par. 5-12 [6] Stop inverse o
Terminal 37 = Safe stop (where available!) 28 I
b
(J\! o o
12|13|18(19|27|29|32|33|20|37
O|0|0|0|0]0]|0|0]0O|O
QOIPIOPIOI0I00ID
43 9
Start  Stop Inverse Stop
Speed /
Start(ltl ’7“
Stopinverse |
(27) |
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3.7.3. Speed Up/Slow

Terminals 29/32 = Speed up/Slow: .

Terminal 18 = Par. 5-10 [9] Start
(default)

Terminal 27 = Par. 5-12 [19] Freeze
reference

Terminal 29 = Par. 5-13 [21] Speed
up

Terminal 32 = Par. 5-14 [22] Slow

Note: Terminal 29 only in FC x02 (x=series

type).

3.7.4. Potentiometer Reference

Voltage reference via a potentiometer:

66

Reference Source 1 = [1] Analog in-
put 53 (default)

Terminal 53, Low Voltage = 0 Volt
Terminal 53, High Voltage = 10 Volt

Terminal 53, Low Ref./Feedback = 0
RPM

Terminal 53, High Ref./Feedback =
1500 RPM

Switch S201 = OFF (U)

VLT® HVAC DRIVE High Power
Instruction Manual

12 | +24V
t——— 118 | Par. 5-10
= 27 | Par. 5-12
__/‘/,_n —129 | Par, 5-13
L 32 | Par. 5-14
37
130BA021.12
[ <
€
o
<
3
Speed RPM ¥ )/
AT 39[42]50]53]54]55
O|O]0|0]0[O
\OHOH )H )HOH )|
g < I
. 7 i
7 Ref, vo\tag: 00 I
7/ P 6-11 10V o o I >
// Veaad
Ve
7/
/ 1kQ }<~
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3.8. Electrical Installation - continued

3.8.1. Electrical Installation, Control Cables

i ==
Y WY RS Y I qp— P 1
91 (L1) £ I O AR e illir=—;
Sof«gf“ X 92 (L2) ‘ J WX T T = =)
input 95 (L3) + & % L + (DX NN E2
= 95 PE T L Y g ;;7;;7 —
DC bus =1 88 () Switch Mode
L W S Power Supply 1
89 (+
/7% ) F'S (R+) 82 Brake
resistor
+
+10Vdc 50 (+10 v ouT) (R-) 81
-10Vde - 3201
A 53 (A IN[] 2
+10vde v 3 ( ) ON/I=0-20mA relay1 =
0/4-20 mA $202  |OFF/U=0-10V 03
=10Vde —[—=n 54 (A IN
+10Vvdc EERENE ( ) D 240Vac, 2A
0/4-20 mA
,,,,,,,, s (COM A IN) =
[/ \ / \ WY * relay2
Do 7\ 12 (+24V OUT) T e
[ \ [ PN - 240Vac, 2A
T ) T T
! \ | ‘. 13 (+24V OUT) P 5-00 5 roven. on
I \
1 \ | J—
| E\\ﬁzw (NPN) 049,
|

l’
i R SENCE
! L (D IN) ‘ ov (PNP)
] 1 |
‘
|

|
— 24V (NPN -
| I | 19 (D IN) ov gPNPg (coM A ouT) 39 g;’ {{|Analog Output
| [ L | L1 /]0/4-20 mA
‘ By
|

|

+—Q NI
| 20 (coM D IN) } (a oum) 42

|

;

— 24V (NPN)
oV (PNP) 801 ON=Terminated

Q|
NI Z| OFF=Open

27 (D IN/OUT)

— 24

1
3

T

|
|
” LoV | 5V
N | __24v (NPN)
‘, 29 (p INn/OUT) i—zm A ov (PNP)
|
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3.82: Diagram showing all electrical terminals without options.

Terminal 37 is the input to be used for Safe Stop. For instructions on safe stop installation, refer to the section
Safe Stop Installation in the adjustable frequency drive Design Guide. See also sections Safe Stop and Safe
Stop Installation.

In rare cases, very long control cables and analog signals may, depending on installation, result
in 50/60 Hz ground loops due to noise from line supply cables.

If this occurs, it may be necessary to break the shield or insert a 100 nF capacitor between shield
and chassis.

The digital and analog inputs and outputs must be connected separately to the adjustable fre-
quency drive common inputs (terminal 20, 55, 39) to prevent ground currents from both groups
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from affecting other groups. For example, switching on the digital input may disturb the analog
input signal.

Input polarity of control terminals

NPN (Sink)

g o

g PNP (S.ource)v , o g o

3 Digital input wiring [ % Digital input wiring g

+ o ¥ S

12 113 |18 | 19|27 |29 [ 32 (33|20 |37 |¢& 12 |13 |18 |19 |27 | 29| 32|33 | 20 '§
5 3

°
°
\
|
\_/
INAeeaN

NOTE
Control cables must be shielded/armored.

°
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\

I

\

\

\

L

R
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3.8.2. Switches S201, S202, and S801

Switches S201 (A53) and S202 (A54) are used to select a current (0-20 mA) or a voltage (-10 to
10 V) configuration for the analog input terminals 53 and 54, respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 port (terminals 68 and
69).

See drawing Diagram showing all electrical terminals in section Electrical Installation.

Default setting:
5201 (A53) = OFF (voltage input)

S202 (A54) = OFF (voltage input)
S801 (Bus termination) = OFF

When changing the function of S201, S202 or S801, be careful not to force the switch
over. Removing the LCP fixture (cradle) when operating the switches is recommen-
ded. The switches must not be operated while the adjustable frequency drive is
powered.
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3.9. Final Set-up and Test

3.9.1. Final Set-Up and Test

70

To test the set-up and ensure that the adjustable frequency drive is running, follow these steps.

Step 1. Locate the motor nameplate

NOTE
The motor is either star- (Y) or delta-connected (A). This information is located on
the motor nameplate data.

_Step_2. Enter the n:lotor nameplate data 1. |Motor Power [kW] par. 1-20
in this parameter list. or Motor Power [HP] |par. 1-21

To access this list, first press the [QUICK 2. | Motor Voltage par. 1-22
MENU] key, then select “Q2 Quick Set-up”. 3. | Motor Frequency par. 1-23
4. |Motor Current par. 1-24
5. |Motor Nominal Speed |par. 1-25

Step 3. Activate the Automatic Motor
Adaptation (AMA)
Performing an AMA will ensure optimum performance. The AMA measures the values
from the motor model equivalent diagram.
1. Connect terminal 37 to terminal 12 (if terminal 37 is available).

2. Connect terminal 27 to terminal 12, or set par. 5-12 to 'No function' (par. 5-12 [0])
3. Activate the AMA par. 1-29.
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4.  Choose between complete or reduced AMA. If a sine-wave filter is mounted, run only the
reduced AMA, or remove the sine-wave filter during the AMA procedure.

5. Press the [OK] key. The display shows “Press [Hand on] to start.”
6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation.
1. Press the [OFF] key. The adjustable frequency drive enters into alarm mode and the
display shows that the AMA was terminated by the user.

Successful AMA
1. The display shows “Press [OK] to finish AMA.”

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA
1. The adjustable frequency drive enters into alarm mode. A description of the alarm can
be found in the Warnings and Alarms chapter.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the
AMA before the adjustable frequency drive entered alarm mode. This number, along with
the description of the alarm, will assist you in troubleshooting. If you contact Danfoss
for service, make sure to mention the number and alarm description.

NOTE

Unsuccessful AMA is often caused by incorrectly registered motor nameplate data
or a difference that is too large between the motor power size and the adjustable
frequency drivepower size.

Step 4. Set speed limit and ramp time

Minimum Reference \par. 3-02
Maximum Reference |par. 3-03

3.12: Set up the desired limits for speed and ramp
time.

Motor Speed Low Lim-
it
Motor Speed High ‘par. 4-13 or 4-14

par. 4-11 or 4-12

Limit

Ramp-up Time 1 [s] |par. 3-41
Ramp-down Time 1 [s] \ par. 3-42
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3.10. Additional Connections

3.10.1. Parallel Connection of Motors

Danfiss

The adjustable frequency drive can control
several parallel-connected motors. The total
current consumption of the motors must not
exceed the rated output current Ivn for the
adjustable frequency drive.

NOTE

Installation with cables connec-
ted in a common joint, as in the
illustration below, is only recom-
mended for short cable lengths.

NOTE

When motors are connected in
parallel, par. 1-29 Automatic
Motor Adaptation (AMA) cannot
be used.

VLT® HVAC DRIVE High Power

Instruction Manual

NOTE

The electronic thermal relay
(ETR) of the adjustable frequen-
cy drive cannot be used for mo-
tor protection for the individual
motor of systems with parallel-
connected motors. Provide fur-
ther motor protection with, for
example, thermistors in each
motor or individual thermal re-
lays (circuit breakers are not
suitable for protection).

]

/

/
O, u)
%0 8
=00
N
N

0000 LC filter

1308A170.10

Problems may arise at start and at low RPM values if motor sizes are widely different because
small motors' relatively high ohmic resistance in the stator calls for a higher voltage at start and
at low RPM values.

3.10.2. Motor Thermal Protection

The electronic thermal relay in the adjustable frequency drive has received UL approval for single
motor protection when par. 1-90 Motor Thermal Protectionis set for ETR Trip and par. 1-24 Motor
current, Iy is set to the rated motor current (see motor nameplate).
For thermal motor protection, it is also possible to use the MCB 112 PTC thermistor card option.
This card provides an ATEX certificate to protect motors in explosion hazard areas, Zone 1/21 and
Zone 2/22. Please refer to the Design Guide for further information.

72

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power
Instruction Manual M 4. How to Program

4. How to Program

4.1. Graphical (GLCP) and Numerical (NLCP) Display

The easiest way to program the adjustable frequency drive is to use the Graphical Local Control
Panel (LCP 102). It is necessary to consult the adjustable frequency drive Design Guide when
using the Numeric Local Control Panel (LCP 101).

4.1.1. How to Program on the Graphical LCP

The following instructions are valid for the graphical LCP (LCP 102):

The control panel is divided into four
functional groups:
1. Graphical display with status lines.

130BA018.15

2. Menu keys and LEDs - changing pa- — I
L . Status 1(0) a

rameters and switching between dis- To34rom— 104A 4351 —
play functions.

3. Navigation keys and indicator lights 1 43,5Hz b
(LEDs).

4. Operation keys and LEDs. Run OK _<c

All data is displayed in a graphical LCP display, 2 stats | | Quick | | Main | [ Alarm

Menu Menu Log

which can show up to five items of operating
data while displaying [Status].

Display lines:
a. Status line: Status messages dis-
playing icons and graphics.1

b.  Line 1-2: Operator data lines dis- warn i : ;
playing data defined or chosen by Alarm

the user. By pressing the [Status] a
key, up to one extra line can be add- @ 6 @ @
ed.l

C. Status line: Status messages dis-
playing text.1
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4.1.2. How to Program on the Numerical Local Control Panel

The following instructions are valid for the nu-
merical LCP (LCP 101):

The control panel is divided into four
functional groups:
1.

2.

74

Numerical display.

Menu keys and LEDs - changing pa- 1
rameters and switching between dis-
play functions.

Navigation keys and indicator lights
(LEDs). 2

Operation keys and LEDs.

130BA191.10

[] :| S
| ~" |—— ——| Selup,:
[=—) [=—] [
Status Quick Main
Menu Selup Menu [
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4.2. Quick Set-up

4.2.1. Quick Menu Mode

Parameter Data Example of Changing Parameter Data
The graphical display (GLCP) provides access Assume parameter 22-60, Broken Belt Func-
to all parameters listed under the quick me- tion is set to [Off]. However, you should still
nus. The numeric display (NLCP) only provides monitor the fan belt condition - non-broken or
access to the Quick Set-up parameters. To set broken - according to the following procedure:
parameters using the [Quick Menu] button, 1. Press the Quick Menu key.

enter or change parameter data or settings in

accordance with the following procedure: 2. Choose Function Set-ups with the

) [v] button.
1. Press the Quick Menu button
) Press [OK].
2. Use the [4] and [v] buttons to find o . )
the parameter you want to change. 4, Choose Application Settings with the
[v] button.

Press [OK].

4.  Use[4]and [v] buttons to select the
correct parameter setting.

5. Press [OK]. 7. Choose the broken belt function by
pressing [OK].

8. With [v] button, choose [2] Trip.

5. Press [OK].

6. Press [OK] again for fan functions.

6. To move to a different digit within a
parameter setting, use the [«] and
[>] buttons.

7. Highlighted area indicates digit se-
lected for change.

The adjustable frequency drive will now trip if
a broken fan belt is detected.

8. Press [Cancel] button to disregard
change, or press [OK] to accept
change and enter the new setting.

Select [My Personal Menu] to display only the parameters that have been pre-selected and pro-
grammed as personal parameters. For example, an AHU or pump OEM may have pre-programmed
these to be in My Personal Menu during factory commissioning to make on-site commissioning/
fine tuning simpler. These parameters are selected in par. 0-25 Personal Menu. Up to 20 different
parameters can be programmed in this menu.

If [No Operation] is selected in par. Terminal 27 Digital Input, no connection to +24 V on terminal
27 is necessary to enable start.

If [Coast Inverse] (factory default value) is selected in par. Terminal 27 Digital Input, a connection
to +24 V is necessary to enable start.

Select [Changes Made] to get information about:

. The last 10 changes. Use the up/down navigation keys to scroll between the last 10
changed parameters.

. The changes made since default setting.

Select [Loggings] to get information about the display line readouts. The information is shown in
graphs.
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Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store
up to 120 samples in the memory for later reference.

Efficient Parameter Set-up for HVAC Ap-
plications

The parameters can easily be set up for the vast majority of the HVAC applications only by using
the [Quick Set-up] option.
After pressing [Quick Menu], the different areas in the quick menu are listed. See also illustration
6.1 below and tables Q3-1 to Q3-4 in the following Function Set-ups section.

Example of using the Quick Set-up op-

tion

Assume you want to set the ramp-down time
to 100 seconds!

1.

7.
8.

Press [Quick Set-up]. The first par.
0-01 Language in Quick Set-up ap-
pears.

Press [v] repeatetly until par. 3-42
Ramp 1 Ramp-down Time appears
with the default setting of 20 sec-
onds.

Press [OK].

Use the [«] button to highlight the
3rd digit before the comma.

Change '0' to '1' by using the [4] but-
ton.

Use the [>] button to highlight the
digit '2".

Change '2' to '0' with the [¥] button.
Press [OK].

The new ramp-down time is now set to 100

seconds.

It is recommended to do the set-up in the or-
der listed.

NOTE

A complete description of the
function is found in the param-
eter sections of this Instruction
Manual.

4.1: Quick Menu view.

The QUICK Set-up menu gives access to the
12 most important set-up parameters of the
drive. After programming, the drive will, in
most cases, be ready for operation. The 12
(see footnote) quick menu parameters are
shown in the table below. A complete descrip-
tion of the function is given in the parameter
sections of this manual.
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Par.

Designation

[Unit
s]

0-01
1-20
1-21
1-22
1-23
1-24
1-25
3-41
3-42
4-11
4-12
4-13
4-14
3-11
5-12
5-40

Language

Motor Power

Motor Power*

Motor Voltage

Motor Frequency

Motor Current

Motor Nominal Speed
Ramp 1 Ramp-up Time
Ramp 1 Ramp-down Time
Motor Speed Low Limit
Motor Speed Low Limit*
Motor Speed High Limit
Motor Speed High Limit*
Jog Speed*

Terminal 27 Digital Input
Function Relay

[kW]
[HP]
[V]
[Hz]
[A]
[RPM]
[s]

[s]
[RPM]
[Hz]
[RPM]
[Hz]
[Hz]

4.1: Quick Set-up parameters

Parameters for Quick Set-up function:

0-01 Language

Function:

4. How to Program

*The display showing depends on choices
made in parameter 0-02 and 0-03. The default
setting of parameters 0-02 and 0-03 depends
on which region of the world the adjustable
frequency drive is supplied to but can be re-
programmed as required.

Defines the language to be used in the display.

The adjustable frequency drive can be delivered with 4 different

language packages. English and German are included in all
packages. English cannot be erased or manipulated.

Option:

[0] *  English UK
[1] German
[2] French

[3] Danish

[4] Spanish
[5] Italian

[6] Swedish
[7] Dutch

[10] Chinese
[20] Finnish
[22] English US
[27] Greek
[28] Portuguese
[36] Slovenian

MG.11.F1.22 - VLT®

Part of Language packages 1 - 4
Part of Language packages 1 - 4

Part of Language package 1
Part of Language package 1
Part of Language package 1
Part of Language package 1
Part of Language package 1
Part of Language package 1
Language package 2

Part of Language package 1
Part of Language package 4
Part of Language package 4
Part of Language package 4

Part of Language package 3
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[39] Korean Part of Language package 2
[40] Japanese Part of Language package 2
[41] Turkish Part of Language package 4
[42] Traditional Chinese  Part of Language package 2
[43] Bulgarian Part of Language package 3
[44] Serbian Part of Language package 3
[45] Romanian Part of Language package 3
[46] Hungarian Part of Language package 3
[47] Czech Part of Language package 3
[48] Polish Part of Language package 4
[49] Russian Part of Language package 3
[50] Thai Part of Language package 2
[51] Bahasa Indonesian Part of Language package 2

1-20 Motor Power [kW]

Range:

Size re-[0.12-670 hp [0.09 -

lated*

500 kWT]]

1-21 Motor Power [HP]

Function:

Enter the nominal motor power (in kW) according to the motor
nameplate data. The default value corresponds to the nominal
rated output of the unit.

This parameter cannot be adjusted while the motor is running.
Depending on the choices made in par. 0-03 Regional Set-
tings, either par. 1-20 or par. 1-21 Motor Poweris made invisible.

Range:

Size re-[0.09-500 hp]

lated*

Function:

Enter the nominal motor power (in HP) according to the motor
nameplate data. The default value corresponds to the nominal
rated output of the unit.

This parameter cannot be adjusted while the motor is running.
Depending on the choices made in par. 0-03 Regional Set-
tings, either par. 1-20 or par. 1-21 Motor Poweris made invisible.

1-22 Motor Voltage

Range:

Size re-

lated*

[10 - 1,000 V]

Function:

Enter the nominal motor voltage according to the motor name-
plate data. The default value corresponds to the nominal rated
output of the unit.
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This parameter cannot be adjusted while the motor is running.

1-23 Motor Frequency

Range: Function:
Size re-[20 - 1000 Hz] Select the motor frequency value from the motor nameplate
lated* data. For 87 Hz operation with 230/400 V motors, set the name-

plate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High
Limit [RPM) and par. 3-03 Maximum Reference to the 87 Hz
application.

This parameter cannot be adjusted while the motor is running.

1-24 Motor Current

Range: Function:
Size re-[0.1-10,000 A] Enter the nominal motor current value from the motor name-
lated* plate data. This data is used for calculating motor torque, motor

thermal protection, etc.

This parameter cannot be adjusted while the motor is running.

1-25 Motor Nominal Speed

Range: Function:

Size re-[100 - 60,000 rpm]  Enter the nominal motor speed value from the motor nameplate

lated* data. This data is used for calculating automatic motor com-
pensations.

This parameter cannot be adjusted while the motor is running.

3-41 Ramp 1 Ramp-up Time

Range: Function:

3s* [1-3600 s] Enter the ramp-up time, i.e., the acceleration time from 0 rpm
to the rated motor speed nwn (par. 1-25). Choose a ramp-up
time such that the output current does not exceed the current
limit in par. 4-18 during ramping. Enter the ramp-up time, i.e.,
the acceleration time from 0 rpm to the rated motor speed
nm,N (par. 1-25)

tacc X nnorm{ par.1 — 25] ]

par.3 —41 = Arefl rom]
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P 4-13

Motor Speed
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Motor Speed |
Low Limit |
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t
Ip 31

| P3-*2 ITime
IRamp (X) | Ramp (X) |
|Ramp-up Ramp-down |
Time (Accel) | Time (Decel)]
Iﬂ—tacc —l la—— tdec —B

3-42 Ramp 1 Ramp-down Time

Range: Function:

3 s* [1-3,600 s] Enter the ramp-down time, i.e., the deceleration time from the
rated motor speed nm,n (par. 1-25) to 0 rpm. Choose a ramp-
down time so that no overvoltage arises in the inverter due to
regenerative operation of the motor, and so that the generated
current does not exceed the current limit set in par. 4-18. See
ramp-up time in par. 3-41.

tdec X nnorm [ par.1 —25].

Arefl rom) Ls]

par.3 —42 =

4-11 Motor Speed Low Limit [RPM]

Range: Function:
Size re-[0 - 60,000 rpm] Enter the minimum limit for motor speed. The Motor Speed Low
lated* Limit can be set to correspond to the manufacturer’s recom-

mended minimum motor speed. The Motor Speed Low Limit
must not exceed the setting in par. 4-13 Motor Speed High Limit
[RPM].

4-12 Motor Speed Low Limit [Hz]

Range: Function:
Size re-[0 - 1000 Hz] Enter the minimum limit for motor speed. The motor speed low
lated* limit can be set to correspond to the minimum output frequency

of the motor shaft. The Motor Speed Low Limit must not exceed
the setting in par. 4-14 Motor Speed High Limit [Hz].
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4-13 Motor Speed High Limit [RPM]

Range:
Size re-[0 - 60,000 rpm]
lated*

Function:

Enter the maximum limit for motor speed. The Motor Speed
High Limit can be set to correspond to the manufacturer’s max-
imum rated motor speed. The Motor Speed High Limit must
exceed the setting in par. 4-11 Motor Speed Low Limit [RPM].
Only par. 4-11 or 4-12 will be displayed depending on other pa-
rameters set in the Main Menu, and depending on default set-
tings specific to global geographical locations.

NOTE

The output frequency value of the adjustable frequency drive must not exceed a
value higher than 1/10 of the switching frequency.

4-14 Motor Speed High Limit [Hz]

Range:
Size re-[0 - 1000 Hz]
lated*

Function:

Enter the maximum limit for motor speed. The motor speed high
limit can be set to correspond to the manufacturer’s recom-
mended maximum frequency of the motor shaft. The Motor
Speed High Limit must exceed the setting in par. 4-12 Motor
Speed Low Limit [Hz]. Only par. 4-11 or 4-12 will be displayed
depending on other parameters set in the Main Menu, and de-
pending on default settings specific to global geographical lo-
cations.

NOTE

14-01).

Max. output frequency cannot exceed 10% of the inverter switching frequency (par.

3-11 Jog Speed [Hz]
Range:

Size re-[0 - 1000 Hz]
lated*

Function:

The jog speed is a fixed output speed at which the adjustable
frequency drive is running when the jog function is activated.
See also par. 3-80.
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4.3. Parameter Descriptions

4.3.1. Parameter Set-up

Group Title Function

0- Operation and Display Parameters used to program the fundamental functions of the adjustable frequency
drive and the LCP including: selection of language; selection of which variables are
displayed at each position in the display (e.g., static duct pressure or condenser
water return temperature can be displayed with the setpoint in small digits in the top
row and feedback in large digits in the center of the display); enabling/disabling of
the LCP keys/buttons; passwords for the LCP; upload and download of commissioned
parameters to/from the LCP and setting the built-in clock.

1- Load / Motor Parameters used to configure the adjustable frequency drive for the specific appli-
cation and motor including: open-loop or closed-loop operation; type of application
such as compressor, fan or centrifugal pump; motor nameplate data; auto-tuning of
the drive to the motor for optimum performance; flying start (typically used for fan
applications) and motor thermal protection.

2- Brakes Parameters used to configure braking functions of the adjustable frequency drive,
which, although not common in many HVAC applications, can be useful on special
fan applications. Parameters including: DC braking; dymamic/resistor braking and
over voltage control (which provides automatic adjustment of the deceleration rate
(auto-ramping) to avoid tripping when decelerating large inertia fans)

3- Reference/Ramps Parameters used to program the minimum and maximum reference limits of speed
(RPM/Hz) in open-loop or in actual units when operating in closed-loop); digital/
preset references; jog speed; definition of the source of each reference (e.g., which
analog input the reference signal is connected to); ramp-up and ramp-down times
and digital potentiometer settings.

4- Limits/Warnings Parameters used to program limits and warnings of operation including: allowable
motor direction; minimum and maximum motor speeds (e.g., in pump applications
it is typical to program a minimum speed to approx 30-40% to ensure pump seals
are adequately lubricated at all times, avoid cavitation and ensure adequate head is
produced at all times to create flow); torque and current limits to protect the pump,
fan or compressor driven by the motor; warnings for low/high current, speed, ref-
erence, and feedback; missing motor phase protection; speed bypass frequencies
including semi-automatic set-up of these frequencies (e.g., to avoid resonance con-
ditions on cooling towers and other fans).

5- Digital In / Out Parameters used to program the functions of all digital inputs, digital outputs, relay
outputs, pulse inputs and pulse outputs for terminals on the control card and all
option cards.

6- Analog In / Out Parameters used to program the functions associated with all analog inputs and an-
alog outputs for the terminals on the control card and General Purpose I/O option
(MCB108) (note: NOT Analog I/O option MCB109, see parameter group 26-00) in-
cluding: analog input live zero timeout function (which for example can be used to
command a cooling tower fan to operate at full speed if the condenser water return
sensor fails); scaling of the analog input signals (for example, to match the analog
input to the mA and pressure range of a static duct pressure sensor); filter time
constant to filter out electrical noise on the analog signal which can sometimes occur
when long cables are installed; function and scaling of the analog outputs (for ex-
ample, to provide an analog output representing motor current or kW to an analog
input of a DDC controller) and to configure the analog outputs to be controlled by
the BMS via a high level interface (HLI) (e.g., to control a chilled water valve) in-
cluding ability to define a default value of these outputs in the event of the HLI failing.

8- Communication  and Parameters used for configuring and monitoring functions associated with the serial
Options communications / high level interface to the adjustable frequency drive.

9- Profibus Parameters only applicable when a Profibus option is installed.

10- CAN Ser. Com. Bus Parameters only applicable when a DeviceNet option is installed.

11- LonWorks Parameters only applicable when a Lonworks option is installed.

13- Smart Logic Controller Parameters used to configure the built in smart logic controller (SLC), which can be

used for simple functions such as comparators (e.g., if running above xHz, activate
output relay), timers (e.g., when a start signal is applied, first activate output relay
to open supply air damper and wait x seconds before ramping up) or a more complex
sequence of user defined actions executed by the SLC when the associated user
defined event is evaluated as TRUE by the SLC. (For example, initiate an economizer
mode in a simple AHU cooling application control scheme where there is no BMS. For
such an application, the SLC can monitor the outside air relative humidity, and if it
is below a defined value, the supply air temperature setpoint could be automatically
increased. With the adjustable frequency drive monitoring the outside air relative
humidity and supply air temperature via it's analog inputs and controlling the chilled
water valve via one of the extended PI(D) loops and an analog output, it would then
modulate that valve to maintain a higher supply air temperature). The SLC can often
replace the need for other external control equipment.

4.2: Parameter Groups
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Function

Group  Title

14- Special Functions

15- FC Information

16- Data Readouts

18- Info & Readouts

20- FC Closed-loop

21- Extended Closed-loop

22- Application Functions

23- Time-based Functions

24- Application Functions 2

25- Cascade Controller

26- Analog 1/0 Option MCB
109

Parameters used to configure special functions of the adjustable frequency drive in-
cluding: setting of the switching frequency to reduce audible noise from the motor
(sometimes required for fan applications); kinetic backup function (especially useful
for critical applications in semi-conductor installations where performance under line
power dip/line power loss is important); Line imbalance protection; automatic reset
(to avoid the need for a manual reset of alarms); energy optimization parameters
(which typically do not need changing but enable fine tuning of this automatic func-
tion (if necessary) ensuring the adjustable frequency drive and motor combination
operate at their optimum efficiency at full and partial load conditions) and auto-de-
rating functions (which enable the adjustable frequency drive to continue operation
at reduced performance under extreme operating conditions ensuring maximum up
time).

Parameters providing operating data and other drive information including: operating
and running hour counters; kWh counter; resetting of the running and kWh counters;
alarm/fault log (where the past 10 alarms are logged along with any associated value
and time) and drive and option card indentification parameters such as code number
and software version.

Read-only parameters which display the status/value of many operating variables
which can be displayed on the LCP or viewed in this parameter group. These pa-
rameters can be particularly useful during commissioning when interfacing with a
BMS via a high level interface.

Read-only parameters which display the last 10 prevantative maintenance log items,
actions and time and the value of analog inputs and outputs on the analog I/O option
card which can be particularly useful during commissioning when interfacing with a
BMS via a high level interface.

Parameters used to configure the closed-loop PI(D) controller which controls the
speed of the pump, fan or compressor in closed-loop mode including: defining where
each of the 3 possible feedback signals come from (e.g., which analog input or the
BMS HLI); conversion factor for each of the feedback signals (e.g., where a pressure
signal is used for indication of flow in an AHU or converting from pressure to tem-
perature in a compressor application); engineering unit for the reference and feed-
back (e.g., Pa, kPa, m Wg, in Wg, bar, m3/s, m3/h, °C, °F, etc.); the function (e.g.,
sum, difference, average, minimum or maximum) used to calculate the resulting
feedback for single zone applications or the control philosophy for multi-zone appli-
cations; programming of the setpoint(s) and manual or auto-tuning of the PI(D) loop.
Parameters used to configure the 3 extended closed-loop PI(D) controllers which,
for example, can be used to control external actuators (e.g., chilled water valve to
maintain supply air temperature in a VAV system) including: engineering unit for the
reference and feedback of each controller (e.g. °C, °F, etc.); defining the range of
the reference/setpoint for each controller; defining where each of the references/
setpoints and feedback signals come from (e.g., which analog input or the BMS HLI);
programming of the setpoint and manual or auto-tuning of the each of the PI(D)
controllers.

Parameters used to monitor, protect and control pumps, fans and compressors in-
cluding: no-flow detection and protection of pumps (including auto-setup of this
function); dry pump protection; end of curve detection and protection of pumps;
sleep mode (especially useful for cooling tower and booster pump sets); broken belt
detection (typically used for fan applications to detect no air flow instead of using a
Ap switch installed across the fan); short cycle protection of compressors and pump
flow compensation of setpoint (especially useful for secondary chilled water pump
applications where the Ap sensor has been installed close to the pump and not acoss
the furthest most significant load(s) in the system; using this function can compen-
sate for the sensor installation and help to realize the maximum energy savings).
Time-based parameters including: those used to initiate daily or weekly actions based
on the built-in real time clock (e.g., change of setpoint for night setback mode or
start/stop of the pump/fan/compressor start/stop of external equipment); preven-
tative maintenance functions which can be based on running or operating hour time
intervals or on specific dates and times; energy log (especially useful in retrofit ap-
plications or where information of the actual historical load (kW) on the pump/fan/
compressor is of interest); trending (especially useful in retrofit or other applications
where there is an interest to log operating power, current, frequency or speed of the
pump/fan/compressor for analysis and a payback counter.

Parameters used to set up fire mode and/or to control a bypass contactor/starter if
designed into the system.

Parameters used to configure and monitor the built-in pump cascade controller (typ-
ically used for pump booster sets).

Parameters used to configure the analog I/O option (MCB109) including: definition
of the analog input types (e.qg., voltage, Pt1000 or Ni1000) and scaling and definition
of the analog output functions and scaling.
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Parameter descriptions and selections are displayed on the graphic (GLCP) or numeric (NLCP)
display. (See relevant section for details.) Access the parameters by pressing the [Quick Menu]
or [Main Menu] button on the control panel. The quick menu is used primarily for commissioning
the unit at start-up by providing the parameters necessary to start operation. The main menu
provides access to all the parameters for detailed application programming.

All digital input/output and analog input/output terminals are multifunctional. All terminals have
factory default functions suitable for the majority of HVAC applications but if other special functions
are required, they must be programmed as explained in parameter group 5 or 6.

4.4. Parameter Options

4.4.1. Default settings

Changes during operation

"TRUE” means that the parameter can be changed while the adjustable frequency drive is in
operation and “FALSE” means that the adjustable frequency drive must be stopped before a
change can be made.

4-Set-up

'All set-up': the parameter can be set individually in each of the four set-ups, i.e., one single
parameter can have four different data values.

'1 set-up': the data value will be the same in all set-ups.

Conversion index
This number refers to a conversion figure used when writing or reading by means of an adjustable
frequency drive.

Conv.index [100| 67 | 6 | 5 | 4 | 3 | 2 |1t |]o]-1] 2 ]-3]| -4 - -
Conv. factor | 1 ‘1/60 ‘ 100000 ‘ 100000‘ 10000‘ 1000 ‘ 100 ‘ 10 ‘ 1 ‘ 0.1 ‘ 0.01 ‘o.oo ‘ 0.000 ‘0.0000 ‘ 0.000001
0 1 1 1
Data type Description Type
Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 Boolean variables V2
54 Time difference w/o date TimD

84 MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

N - 351v4 sdn-3s v Adod oN [0] Adop dn-33s 15-0
8N - 351v4 sdn-3es ||y Adoo oN [0] AdoD dD1 0S-0
anes /Ado) xS-0
guin - 3INYL sdn-38s IV pajqeus [T1] dO1 uo Aey [ssedAg aAuq] Sb-0
N - IndL sdn-39s |Iy pajqeu [T] dD1 uo A [39s93/40] ¥b-0
uin = InyL sdn-3ss |Iv pajqeud [1] do11 uo Ay [39s9] £b-0
un - IndL sdn-3as ||y pajqeus [1] dD1 uo Ay [uo oiny] -0
suin = anyL sdn-38s |V paiqeus [1] do1 uo Ay [H0] Tb-0
suin - InyL sdn-38s IV pajqeu [1] do1 uo Ay [uo pueH] 0t-0
pedAa) dJ1 -0
[sz]assIA 0 INYL dn-3es 1 V/N O € 3L Aedsiq 6€-0
[szlassIA 0 InyL dn-3es 1 V/N O 7 ¥aL Aedsia 8¢-0
[gz]nssin 0 andL dn-1es 1 V/N O T 331 Aeidsig ££-0
eI [ INYL sdn-39s |y 3IUNINOPEAYLLOISND 00'00T aN[eA Xel INopesy woisn) 260
4210} - andL sdn-3ss ||y Jwruoissaidxg aN[eA Ully IN0peRY WoIsn) 1€-0
suin = InNyL sdn-38s IV % [1] J1UN INopedy Woisny 0£-0
nopeay woisn) dJ1 x£-0
9T3uIN 0 INYL dn-es 1 Jwrjuoissaidxg NUS|A [euosIad AW GZ-0
9TUIN - InyL sdn-33s |Iv 20ST ab.1e ¢ aur Aejdsig ¥2-0
9TuIN - andL sdn-3as IV €191 abu1e7 g aur Aeidsig €2-0
9TuIN - InyL sdn-33s |I¥ 01971 llewsS €°T aurq Aejdsiq [440]
9TuIN - andL sdn-33s |Iv v19T llews z'T aur] Aejdsiq 12-0
9muIN - andL sdn-38s |Iv 20971 llews T°T ur Aeidsia 0Z-0
Keidsia do1 xZ-0
ZENI 0 INYL sdn-38s IV V/N O [suueyd/sdn-3as “6o.d :3nopeay ¥1-0
9TIuIN 0 E\2 sdn-3es |Iv V/N 0 sdn-195 paxyur :3nopesy £1-0
uin - 354 sdn-38s ||y paxull 30N [0] 0} paxur] dn-39s siyL Z1-0
feallll| - anyL sdn-3ss || dn-395 Ay [6] dn-385 buiwweiboid 11-0
N - andL dn-jes 1 T dn-3s [1] dn-335 aAY 01-0
suonesadQ dn-13S xT-0
[0 - 35Tv4 sdn-39s ¢ un paads 1030 SY [0] UM SPOW 8207 S0-0
uin 5 InyL sdn-3es |Iv awnsay [0] dn-1amod 3e @3e3s bunessdo #0-0
g - 354 sdn-39s ¢ Jeuoneusiu] [0] sbuines [euolbay £0-0
feallll] - 351v4 sdn-38s ¢ Wdy [0] 3un psads 4030l 20-0
N - InyL dn-3es 1 ysbuz [o] abenbuet 10-0
sbun3as diseq «0-0

Xapul uols
odAL -19AU0)  uonesado Buunp abuey) dn-3es an[eA 3neyag uondiosap Jajaweled # ON “Jed

Aejdsiq pue uonesado xx-0 Ty

85

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

[Gz]nssA 0 INYL sdn-38s ||V V/NO Inopeay dwi| pue 33eq 68-0
AeqjodwiL 0 anyL dn-39s T jwrjuoissaldxy sheq BuBLIOM-UON [euORIPPY £8-0
AeqjoawiL 0 InyL dn-1es T jwrjuoissaldxy 78-0
N - IndL dn-19s 1 Inu sheq Bupjiom 18-0
suin = anyL dn-yes 1 pajqesia [0] 3ine4 30D 6/-0
AeqioBwiL 0 IndL dn-19s T Jwruoissaldx3 pu3 awiKaWWNS/15a 1L-0
AeqjopwiL 0 anyL dn-39s T jwruoissaldxg e3s swiiswwins/1sa 9.-0
gun - IndL dn-19s 1 40 [0] awRWWNS/15a ¥£-0
suin = anyL dn-39s 1 [inu jewlod swi| 20
suin - INYL dn-1s 1 [Inu jew.od a3eq 1£-0
AeqjowiL 0 E[IN sdn-38s ||y Jwrjuoissaidx3y awil] pue s3eq 1S 04-0
sbuInes N0 x£-0
|in - ENETR dn-19s T ssadoe [|n4 [0] PIOMSSEd O/M NUSJ\ [BUOSISd 03 SS90V 99-0
9TIUIN 0 INYL dn-10s 1 V/N 00C piomssed Nud|A [euosIad 59-0
fatiin] - INYL dn-19s T  ssadoe ||n4 [0] pJomssed O/M NUSJA UIR|y O} SS90y 19-0
91N 0 InyL dn-39s 1 V/N 00T piomssed NUSW Ulel 09-0
piomssed x9-0

Xopul uoIs
odAL -19AU0D  uonesado buunp abuey) dn-19s 4 anjea Jneyeq uondudsap Jajeweled # ‘ON “Jed

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

86



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

N - INYL sdn-38s ||Iv auoN [o] 324n0S Jo3sIwIBY | £6-1
9T3uIN = InyL sdn-38s IV oN [0] Ued |eus)xg 1030l 16-T
gIN - anyL sdn-39s |Iy T duy ¥13 [v] uo0B30.d [BWIRY L 1030 06-1
aimesddwa] 1010 x6-T
9TuIN 1- IndL sdn-19s |y Jwruoissaidx3 [zH] do3s 3e uorduny 1oy peads “uly 281
oTuIN /9 andL sdn-38s |V JNwrjuoissaidxy [Wd¥] do3s 3e uonouny Joj paads ully 18-T
N - IndL sdn-38s |Iy 1se0D [0] do3s 3e uopoung 08-T
syuawisnipy dois «8-T
N - 354 sdn-39s |Iy pajqesia [0] Hejs buldl4 €/-1
9T3uIN 1= andL sdn-38s Iy S00 Aelpa yeIs 141
syudunsnipy yeis /-1
N ¢- Iyl sdn-39s ||V sw g juejsuo) awi) Huidweq soueuosay GO-T
9TUIN 0 InyL sdn-38s |Iv % 00T buidweq soueuosay v9-T
9T3uIN 7= anyL sdn-38s |V S0T°0 uejsuo) awi| uopesuadwo) dijs €9-T
9TUL 0 InyL sdn-33s |Iv¥ % 0 uonesusdwo) dis 9-T
9TUL 0 anyL sdn-38s IV % 00T uonesuadwo) peo psads ybiH 19-T
9TIUL 0 anyL sdn-33s IV % 00T uopesuadwo) peot psads moT 09-T
Bumas ‘uadaq peoq x9-T
9TUIN 1- INYL sdn-38s |Iv Jwruoissaidx3y [zH] Buiznaubeyy |ewloN paads UIW 5T
otuNn /9 InyL sdn-38s IV Jwrjuoissaidxy [Wd¥] Buznsubely [ewioN paads ully 16-T
9TUIN 0 Nyl sdn-3as |Iv % 00T paads 0197 je uonezisubely J030|W 0S-T
b6umas "dopur peoq 4S-T
8N 0 354 sdn-39s |Iy Jwrjuoissaidxy S3]0d 1030 6¢-T
zeuin €- 351v4 sdn-38s ||y Jwruoissaidxy (34y) Soue3SIsay SSOT UOI] 9¢-T
zewin v 354 sdn-39s |Iy JNwrjuoissaldx3 (Ux) oueyeay ure Ge-T
zewin - 3STv4 sdn-3es |Iv Jwruoissaudxg (4y) @doue3SISRY 1010y T€-T
zewin - 354 sdn-38s |V JNwrjuoissaidxy (sy) @due3sisay J03eIS 0€-T
ejeq 1010 "ApY xE-T
N - 351v4 sdn-3as |y 50 [0] (ViNv) uoneidepy 1030\ dhewony 6C-T
N - 3S1v4 sdn-19s I Ho [0] 303y uoneIoy 030N 8C-T
9TIUIN L9 354 sdn-33s |V Jwrjuoissaidxy pa3ds [UIWON 1010 ST-T
zewn @ 3Sv4 sdn-38s IV Jwrjuoissaidxy juslIn) J0j0p v 1
9T3UIN 0 351v4 sdn-33s |V Jwruoissaldxy Aduanbai4 1030 €T
9T3uIN 0 3Sv4 sdn-38s IV Jwrjuoissaidxy a6e3|0A 030 (44!
zenn z- 35v4 sdn-3es ||y Jwiruoissaldx3 [dH] 1amod 1010l 1¢-T
zenn 1 35v4 sdn-38s IV Jwrjuoissaidxy [m] Jamod 1030l 0Z-T
ejeq 1030 xZ-T
suin = InyL sdn-38s |I¥ 1A “wido ABisu3 oy [€] sanstiayoeleyd anbiol €0-T
N - andL sdn-39s |Iy [Inu 9pO|y uoneInbyuo) 00-T
sBbuilas |edduand 40-T

Xapul UoIs
9dAl  -49Au0) uonelado buunp abuey) dn-3es anjeA jnejaq uonduosap Jojpweled # ON “led

10J0W / peo xx-T '€'v'¥y

87

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

fealtlly] - anyL sdn-3es |y pajqeud [z] |013u0) dbe3joAIBAQ L1-T
zeun I- InyL sdn-38s |I¥ % 0°00T JuaLIND “Xe el oV 91-z
faltlly] - IndL sdn-38s || 4o [0] ay) el S1-C
suin 5 anyL sdn-38s IV 30 [0] Buroyuo Abisu3 bupielg €1
zZeuin 0 INdL sdn-33s |I¥ JWIuoISsaldxg (1) nwr Abisauz bupjelg (454
9T3uIN 0 anyL sdn-38s ¥ HWIUOISSaIdxg (wyo) Jo3sisay elg 11-C
gwuin - anyL sdn-33s IV 40 [0] uoiuNg axelg 01-¢
*3oung ABiauz ayjeag x1-¢

9TUIN 1- INAL sdn-33s |y Jwuoissaldx3 [zH] paads ui-nd axeig Oa ¥0-T
973UIN [9 anyL sdn-18s ||y Jwrjuoissaldx3y [IWd¥] paads ui-an) axelg 0a €0-C
9T3uIN 1- InyL sdn-33s |Iv¥ S 00T awiL bupelg Da 20-C
9T3uIN 0 InyL sdn-38s IV % 05 jua.n) elg 0d 10-C
guin 0 InyL sdn-33s |I¥ % 05 JUa1InD 383YR.d/PIOH OA 00-C
@jelg 0d x0-T

Xapul uols

adA]  -19Au0) uonesado Buunp abuey) dn-19s  BnjeA jneyeq uondiosap Jajaweled # ‘ON “Jed

sojeld «x-¢ ‘v'v'v

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

88



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

qui - InyL sdn-38s IV V/N 000°'T Aejpg dwey S6-€
9TIU] 0 InyL sdn-39s || % 0 NWIT WU ¥6-€
9T3uI 0 anyL sdn-38s |I¥ % 00T W wnwixep €6-€
fealllT| - INyL sdn-38s |I¥ 30 [0] 910359y Jamod 26-€
zeuin z- andL sdn-3es |Iv S00'T awi| dwey 16-€
9TIUIN z- IndL sdn-38s |Iv % 0T°0 2715 dois 06-€
1933Wonua}0d [eNbIa « 6-€
Zewin z- INAL sdn-3es ¢ Jwrjuoissaidx3 awiL dwey dois YD 18-€
zenin [ andL sdn-3es IV awi| dwey bor 08-€
sdwey 1BYI0 +8-€
zewin @ anyL sdn-38s |Iv Jwrjuoissaidxy awir| umop-dwey 7 dwey 5-€
420 [ InyL sdn-38s |V Jwrjuoissaidxy awi| dn-dwey z dwey 16-€
z dwey 4G-€
zewin - INYL sdn-3ss |Iv¥ JNwrjuoissaidxy awiL umop-dwey T dwey W€
zenn @ anyL sdn-38s |I¥ Jwrjuoissaidxy awil dn-dwey T dwey Tb-€
T dwey xp-€
oTuIN /9 INYL sdn-38s |Iv Jwrjuoissaidxg [Wdd] paads Bor 61-€
uin - INYL sdn-19s ||V uoipuny oN [0] 20.N0S € 0URIRHRY L1-€
sin - InyL sdn-3es |y J4e39w-3od (exbiq [0e] 90.N0S 7 0uaIas0y 91-€
N - INYL sdn-39s |Iy €6 andui bojeuy [T] 904N0S T 0UIJY ST-€
eI 7= InyL sdn-38s I % 00°0 20UBI249Y dARE[RY 195a.d v1-€
fatily] - InyL sdn-38s ||y oIy / pueH 03 paxur [0] 3)IS dUIRRY €1-¢
9T3uIN 1= InyL sdn-38s |I¥ Jwrjuoissaidxy [zH] paads Bog 11-€
9T3UI T andL sdn-39s |Iv % 00°0 20UBIRJRY 19SR.d 01-€
SOOUDIDJY %TI-€
|uin - 3INYL sdn-33s |I¥ wns [o] uoiPUN DUBIRJY ¥0-€
ZEWI c- INYL sdn-39s ||V Jwijuoissaldxy 20UIRRY WNWIXe|y €0-€
ZENI € andL sdn-38s |I¥ Jwrjuoissaidxy 20UBIRRY WNWIUIW 20-€
SHWIT U3 *x0-E

Xapu| UoIs
9dAl  -19Au0) uonesado buunp sbuey)y dn-3es an|eA jnejoq uonduosap Jojaweled # ON ‘Jed

sdwey / 90udidJ9y xx-€ "'S'b'v

89

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

N - 35v4 sdn-38s ||y #0 [0] dn-19s ssedAg oiny-1was $9-v
9T3uIN Tt anyL sdn-38s ||y Nwrjuoissaidxy [zH] o1 poads ssedAg €9
oTuIN /9 IndL sdn-38s |Iv Jwrjuoissaidx3 [Wdy] o1 paads ssedAg 9-v
9T3uIN 1= anyL sdn-38s |I¥ "uoISSa1dxg [zH] woi4 paads ssedAg 19-v
9TIUIN L9 Nyl sdn-38s |V Nwruoissaidxy [Wdy] wo.4 paads ssedAg 09+
ssedAg paads +9-1
N - INYL sdn-38s |V uo [1] uoiduNg aseyd 1030 Buissii 85+
[42U)) - anyL sdn-33s [Iy HUN3ORGPIDBUIRIRY 666°666666 Yb1H oeqpsad Buluiem yins
eI €- InyL sdn-33s |)y HUNXORGPIDLDUIDIY 666666666~ MOT >0eqpa4 bujutem 95-v
[42U)) - anyL sdn-38s IV V/N 666°666666 Yb1H 20Uy Buluiem G5
zenI €- InyL sdn-33s IV V/N 666666666~ MO dU.1243y bulutem ¥S-v
oTuIN /9 InyL sdn-3es Iy (E£THd) JwirybiHpsadsindino YbIH paads Butuiem €5t
9TIUIN 19 anyL sdn-18s |Iv Wdd 0 MO paads buluiem S5
zeun z- anyL sdn-38s |I¥ (££91d) LAxew Y614 Juaun) Bujuiepm 150
zZewin z- IndL sdn-38s |Iv v 000 MO JuaIn) Bujulem 0S-v
sbuiutem ‘Ipy «S-¥
9T3uIN T- 357v4 sdn-39s ||V Jwjuoissaldx3 Aduanbaig Indino “xep 61-v
zeun 1= InyL sdn-3es |Iv 3wy Jusn) 81-b
9T3UIN 1- ImiL sdn-38s |y 3pOlN 103eJ3UdD Wi 8nblo L [1-b
9T3uIN = andL sdn-3es |Iv % 0°0TT SPOI 1030 HwiI nblio | 91-v
9TIUIN 1- Nyl sdn-3ss |I¥ Jwruoissaidx3 [zH] 3w ybiH psads JojoW P-4
973UIN [9 anyL sdn-38s |I¥ Jwruoissaidx3 [Wd¥] 3w ybiH paads 1030 €I
9TUIN 1- InyL sdn-33s |I¥ "uoIssa1dx3 [zH] 3w moT psads 10jol 457
9T3uIN /9 anyL sdn-38s IV Jwruoissaidxy [Wdd] 3w moT psads 10j0l 11
suin - 3S1v4 sdn-33s |I¥ suoida.Ip yiog [z] uoipa1Iq paads J0I0K 0T-+
SHWI 1010 xT-¥

Xapul uols
adAl  -19Au0) uonesado Buunp sbuey) dn-3es ¢ an[eA 3neyag uondiosap Jajaweled # ‘ON “Jed

sbuiuiep / syWI xx-v "9'vvb

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

90



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9T3uIN €- 354 sdn-3ss Iy sw 00T €€ # URISUOD B I3)14 3S|nd 65-G
F4201¢ €- anyL sdn-38s |V V/N 000°00T an|eA "qpasd/ 4 YBIH €€ "wisL 85-G
[0 €- andL sdn-39s |Iy V/N 0000 aNjeA "qpaad/§oy MO €€ "WIDL (S-S
zein 0 anyL sdn-38s IV ZH 00T Aousnba.ig ybiH €€ “wusL 95-§
zeuin 0 InyL sdn-33s |I¥ zH 00T Aduanbaig moT €€ “wRL G5-G
9T3uIN €- 3Sv4 sdn-38s IV sw 00T 6C# JUEISUOD BWl] J3Y|l4 Bs|nd ¥5-S
(4201 - IndL sdn-19s ||y V/N 000°00T anjeA "qpas4/'J9Y UBIH 62 "widL £6-S
(4201 €- andL sdn-38s ||y V/N 000°0 an|e/ ‘qpaa4/ oy MO 67 “WISL 75-S
zZeuin 0 IndL sdn-39s |Iv ZH 00T Adusnbai4 UbIH 67 “wsL 18-S
eIn 0 andL sdn-3as ||y ZH 00T Aouanbald Mo 67 "wd L 0S-S
ndug as|nd xS-S

973U T- INdL sdn-195 IV ST00 Key Aepd HO WS
9T3UIN z- andL sdn-39s |I¥ ST0°0 Aej@y ‘Aeleq uo Tp-§
guin 5 andL sdn-39s Iy [Inu Aejy uopoung 0b-S
shepRy «v-S

suin - INYL sdn-es |y uopeiado oN [0] (T0T 90W) IO 161 Z/0EX Wia L €e-§
- andL sdn-1os |y uopeltado oN [0] (10T 9DW) IO 161 9/0EX WD L €S

- anyL sdn-1es |y uopesado oN [0] nding [e: 6C [PUILID L 1€-G

- anyL sdn-3es Iy uonesado oN [0] INdinQ [e3bId £z [eulwIRL 0£-G

sindinQ |enbia x€-S

N - INdL sdn-9s|ly  uonesado oN [0] ndur [eubia +/0€X [eulwIS L 81-G
N = InyL sdn-1es |y uopesado oN [0] ndur [eybia £/0€X [euILIBL LT-S
N - InyL sdn-1es Iy uonesado oN [0] ndur [eubiq z/0£X [eulwIRL 91-G
sun - InyL sdn-1es ||y uopetado oN [0] andug |eybig €€ jeuiwia) ST-§
feallTy] - InyL sdn-1es |y uopelado oN [0] ¥1-S
g - InyL sdn-38s IV Bor [¥1] €1-§
N - InyL sdn-33s IV [Inu ndug [exbiq £z feulwia 4%
g - andL sdn-38s ||y Buisianay [01] andug [eubiq 6T [eulwB L 11-§
suin - andL sdn-39s |Iy ves [g] ndug (eybiq 8T [eulwia L 01-S
syndug [enbia «T-S

- INdL sdn-38s |I¥ andur [0] SPOIN 6T [eUILLISL 20-S

- andL sdn-38s ||y ndur [0] SPOI /T [euluRL 10-S

- 354 sdn-38s |IV A 2 32 SAIDY - dNd [0] Spol O/1 [enbia 00-S

apow 0O/I |e3b1a «x0-S

Xapul UoIS
-19AU0D)  uonetado buunp abuey) dn-3es ¢

anjeA yneaq

uondiosap Jajaweled # "ON “led

INQO / uI |eubia x x-S L'v'Y

91

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

oTIIN < anNyL dn-3es T % 00°0 1959.d INosWIL 9/0EX# IO 9sind 86-G
¢N C- INyl sdn-3as ||y % 00°0 [0uod sng 9/0EX# INO 3sind £6-S
9TuIN 4l aNdL dn-3es 1 % 00°0 19S91d IN03WILL 6Z# INO 9S|InNd 96-S
¢N - aNyl sdn-3as ||y % 00°0 |013U0D Sng 6¢# INO SInd S6-9
91N 4l aNdL dn-3es 1 % 00°0 19591d INO3WIL /Z# INO 3S|nd ¥6-S
¢N - JnNdL sdn-3as ||y % 00°0 |013U0D shg /¢ # IO 3SInd €6-S
ceIn 0 aNyL sdn-38s ||y V/N 0 [o4u0D sng Aejay B [exbia 06-S
P3Jj043u0) sng x6-S
[42 1} 0 aNyL sdn-38s ||V ZH 000S 9/0€x# baid xely IndinQ as|nd 89-S
8N - aNdL sdn-3as |y uonesado oN [0] a|qeneA ndinQ asind 9/0€xX [eulwId L 99-S
[42 1} 0 aNdL sdn-3as ||y ZH 0005 62# bald xely IndinQ as|nd §9-§
8N - INYL sdn-3as ||y uonesado oN [0] 3|geleA ndinQ asind 6¢ [euiwiaL €9-S
N 0 INdL sdn-38s |I¥ ZH 000§ LT# bald xe|y IndinQ as|nd 9-S
8N - JNdL sdn-3as |y uonesado oN [0] algelieA IndinQ asind £ [euiwiaL 09-§
andinQ asind «x9-S

Xopul uols
adAl  -19AUOD uonesado mctj_u mm:mr_U dn-39es ¢ on[eA jnejeg uonduosap Jajsweled # ‘ON ‘Jed

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

92



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

N - IndL sdn-39s Iy pajqeud [1] 0437 3N ZT/0EX "W L -9
9T3uIN €- andL sdn-3es |Iv S 1000 JUBISUOD dWilL 48}l ZT/0EX "WIBL 9b-9
421} - andL sdn-39s |IY /N 000°00T an|eA "qpaad/ §od UBIH ZT/0EX "wiaL Sb-9
F42Ul¢ €- anyL sdn-38s Iv /N 000°0 aN[eA "qpaa4/J9y MOT ZT/0EX "WIS L ¥b-9
9TIUI - InyL sdn-33s |I¥ A 00°0T 26e310A YBIH ZT/0EX [eulwa L TH-9
9731 @ anyL sdn-38s IV A L00 96e3j0A MOT ZT/0EX [RUILID L 0b-9
Z1/0£X Indu] bojeuy -9
N = InyL sdn-38s Iy pajqeud [T] 0197 3AIT TT/0EX "WIS L L€-9
9TUIN €- IndL sdn-33s |I¥ S 1000 JUBISUOD dwilL J3YId TT/0EX "WISL 9€-9
[42U)) €- InyL sdn-39s |I¥  ¥/N 000°00T an|eA "qpaad/°4od UBIH TT/0EX "WisL G€-9
zenI €- IndL sdn-318s |IY  V/N 000°0 anjeA "qpaad/ 4oy MO TT/0EX "WiSL v€-9
9T3UI T InyL sdn-18s|IYy A 00°0T a6e3j0A YBIH TT/0EX [eulLID L 1€-9
9T z- andlL sdn-3as |Iv A L00 96e)|0A MOT TT/0EX [RUILLID L 0€-9
TT/0€X Indug bojeuy ,g-9
|uin - 3INYL sdn-33s |I¥  pajqeud [T] 0197 9AIT S [RUILLID L [T-9
9T3uIN € InyL sdn-38s IV S T00°0 JUBISUOD Bl J3YI4 G [BUILLID L 9z-9
[42101 <- andL sdn-39s |IY  V/N 000°00T an|eA qpaad/ 4oy UBIH +§ [eulwia L SZ-9
(42001 ¢- InyL sdn-318s |Iv /N 000°0 anjeA ‘qpaa4/Joy MOT S [eullID | ¥2-9
971 S- IndL sdn-18s |Iv VW 00°02 uaND YBIH S [euiwia] £2-9
9T3UI S- anyL sdn3es |y VW 00t JUSIND MOT S [BUILLIB L 79
9731 z- IndL sdn18s |y A 00°0T 9be310A YBIH HS [eulwR L 129
9731 @ anyL sdn-38s IV A L0°0 9be3joA MOT HS [eUILLID L 0z-9
S Induj bojeuy 4z-9
uin - INdL sdn-38s Iy pajqeud [T] 0137 3NIT €6 [RUILIDL [1-9
9TUIN €- INYL sdn-38s |Iv S 1000 JUBISUOD Bwil| I3} £G [RUILIBL 91-9
42U € anyL sdn-38s ¥ HwWIuoissaldxg anjeA "qpaa4/49y YBIH €6 [eulwia | ST-9
eI - INYL sdn-13s |IY  V/N 000°0 anjeA "qpaa4/Joy MOT €6 [eUILID L ¥1-9
973UI G- InyL sdn-38s |IY VW 00°0C juanD YbIH €5 [eulwiR] £1-9
9T3uUI G- INYL sdn-13s Iy YW 00'b JUSLIND MOT €6 [eUILLDL 21-9
9T3uI T InyL sdn-18s|I¥ A 00°0T abeyjoA YBIH € [euiia] 11-9
9T3uI [ andL sdn-3as |Iv A L00 9bejjoA MOT €6 [eulwa | 01-9
€S Indug bojeuy «xT-9
- 3INYL sdn-33s |V #0 [0] UoIUNS IN03WIL 07 SAIT SPOY 3.4 20-9
suin = InyL sdn-38s Iy #o [o] uoidUN IN03WI| 0137 BAI 10-9
N 0 andlL sdn-3as |Iv S 0T SlWI| INOBWI] 0437 BAI 00-9
9poW 0/1 Bojeuy x0-9

Xoapul uois
9dAl  -19Au0) uopelado buunp abuey) dn-39s 4  anjeA yneyeq uonduosap Jojaweled # ON ‘led

IO / ul bojeuy 4 x-9 ‘8'v'v

93

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9T3UIN - andL dn-3es 1 % 00°0 19521d IN0sWI | INAINO 8/0EX [RUILLID L ¥9-9
N o InyL sdn-38s I % 00°0 [043u0D sng INdINO 8/0EX (US| £9-9
9Tu[ - IndL sdn-39s |y % 00°00T 9|edS "Xely 8/0EX [eulwia L 29-9
9TUI - InyL sdn-38s IV % 00°0 3[edS "UIW 8/0€X [eUILIDL 19-9
N - InyL sdn-39s Iy uopesado oN [0] INdINO 8/0€X |eUILIDL 09-9
8/0€X Indanp Gojeuy 49-9
913uIN z IMdL dn-es T % 00°0 39591d 3N03WI ININQ 2 [eUILBL ¥5-9
N - andL sdn-3ss ||y % 00°0 [043u0D sng INAINO i [euIwID | £5-9
9731 z- andL sdn-39s |Iy % 00°00T 3|eds xeW IdinO zp leuiwis L 259
9731 z- andL sdn-39s |y % 00°0 9eds Uiy INAINO i [euiwD | 15-9
N - andL sdn-38s |Iy Adusnbayy ndino [00T] INdINQO 2z [eUILIBL 0S-9
b Inding Bojeuy 4S5-9

Xopul uois
wa>._. -19AU0D co_um\_wao mc_\_JU mmcmr_u dn-jas 17 an|eA jjnejaq co_ug_\_umw_u Jojsweled # "ON “led

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

94



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

zein 0 anyL sdn-38s v V/NO JUnoD Jo1i3 3Ae|S £8-8
zein 0 InyL sdn-33s |I¥ V/N O JunoD abessay dAe|S 78-8
zein 0 InyL sdn-38s ||V V/NO junoD Joug sng 18-8
Zewin 0 E[T sdn-19s ||y V/N O juno) abessaly sng 08-8
sonpsoubeiq Hod D4 x8-8
[ozInssiA 0 Nyl dn-es T Jwruoissaidx3 piomsseq uonezijeiu] G.-8
guin = InyL dn-3es 1 dn-semod 3e puss [0] DIABS  WY-T, v.-8
9TUIN 0 INyL dn-19s 1 VN T saweld ojul XeW d1/SW €/-8
guin 0 anyL dn-3es 1 V/N 2T SI915BIN XeW d1/SI T8
e 0 IndL dn-19s 1 V/N T 20ueIsUT 1A 1BUDYE 0/-8
3PUDVe xZ-8
suIn - INdL sdn-19s ||y 0 21607 [€] 103[3S 0UIR4RY 19S3ld 95-8
guin = InyL sdn-38s ||V ¥0 21607 [€] 39)s dn-38s 65-8
N - anyL sdn-38s |I¥ [Inu 19135 buisionay ¥S-8
suIn = anyL sdn-38s v Y0 21607 [€] 13eS Heis €5-8
g - IndL sdn-3ss |Iv¥ 1919S eid 0a 75-8
guIn - anyL sdn-38s |I¥ Y0 21607 [€] 13es bunseo) 05-8
sng/|eubia «S-8
guIn = IndL sdn-19s ¢ T weiba|s} plepuess [1] uoiPaRS welbse L 0b-8
39S [020304d DW D4 xb-8
9T3uIN [ INdL dn-18s 1 Jwrjuoissaidxg Aejpq@ Jeyd-1a3u1 WNWIXen LE-8
9TUIN c- IndL dn-jes T Jwirjuoissaldxg Ae[oQ asuodsay wnwixel 9€-8
9T3uIN [ IndL dn-jes 1 Iuoissaidx3 Aeja@ asuodsay wnwiuip G€-8
guin - andL dn-1es 1 IInu syug do3s / Ayled £€-8
guin - anyL dn-39s 1 [Inu 2)ey pneg €8
fealllTpl 0 InyL dn-3es T Jwruoissaidx3 SSa.1ppy 1€-8
suin - E[IN dn-3es T 24 [0] 100030, 0€-8
sbumas 11od Jd x£-8
guin - INdL sdn-318s IV 3neyeq d1yoid [T] LS PIOM Sn3ess 3|qeinbiyuo) €1-8
sun - Nyl sdn-39s IV a1yo.d D4 [0] 01d |03U0D 01-8
sBuIes |013U0) 4T-8
sun - Nyl sdn-39s ¢ 3(qesiq [0] 1966111 sisoubeiq £0-8
sun - anyL sdn-38s IV 19581 30U 0@ [0] IN03WI] |043U0D) 39SY 90-8
N - InyL dn-3es T dn-1s swnsay [1] uoIPuUNS IN03WI | -§0-pu3 S0-8
guin - InyL dn-3es 1 uodUNS IN03WIL [03U0D #0-8
eIn T- INYL dn-3es T QWi Inoswi| [043u0) €0-8
guin - InyL sdn-38s ||V 201N0S |0.3U0D 20-8
suin - anyL sdn-39s || 9IS |0.3U0D 10-8
mm:_uuww |elduad x0-8

Xapul uolis
adAL -19Au0) uonesado buunp abuey) dn-19s ¢ anjeA jnejoq uonduosap Jojaweled # ON ‘led

suondQ pue uoEdIUNWWO) «x-8 "6'V"Y

95

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

N 0 andL dn-3es 1 V/N 0 € 3oeqpsad sng 96-8
N 0 andL dn-3es 1 V/N 0 7>eqpsed sng S6-8
N 0 andL dn-1es 1 V/NO T >oeqpas4 sng ¥6-8
9T3uIN L9 anyL sdn-18s |IY  WdY 002 paads ¢ Bor sng 16-8
omuIN /9 IndL sdn-318s IV INdY 00T paads 1 bor sng 06-8
dPeqpaag/boL sng x6-8

Xopul uois

adA]  -19Auo) uonesado Buunp abuey) dn-19s §  anjeA jneyeq

uondiosap Jajaweled # "ON “led

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

96



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9TuUIN 0 35v4 sdn-38s |I¥ V/N O () sepweled pabueyd ¥6-6
9TuIN 0 IS4 sdn-39s |Iv V/N O () stepweled pabueyd £6-6
9TuIN 0 3Sv4 sdn-38s |Iv V/N 0 (€) s1epweled pabueyd 266
9TUIN 0 IS4 sdn-38s |Iv V/N 0 (2) ste1eweled pabuey) 16-6
9TuUIN 0 3Sv4 sdn-3as | V/N 0 (1) sseeweled pabueyd 06-6
9TuIN 0 3STv4 sdn-1s V/N 0 () sievweled pauysq ¥8-6
9TUIN 0 3Sv4 sdn-3s | V/N 0 (1) s1e3vWeled pauysa £8-6
9TUIN 0 3Sv4 sdn-33s |Iv V/N 0 (€) sieeweled pauysg 78-6
9T3UIN 0 3Sv4 sdn-38s IV V/N 0 () s1erpWweled pauysa 18-6
9TUIN 0 354 sdn-3as |Iv V/N O (1) sierpweled pauysg 08-6
suin = 35v4 dn-3es 1 uonpe oN [0] 1959YeALSNqLoId 26
N - anyL sdn-38s |I¥ 40 [0] sanjeA eyeq dAes snqlyo.d 1/-6
)\ 0 anyL sdn-39s ||y V/N 0O T p4oM sniels 89-6
A 0 InyL sdn-3ss |I¥ Y/NO T PIOM [013u0D 19-6
[21asp0o 0 anyL sdn-38s |V V/N O Jaquinn ajyold 59-6
9TIUIN 0 InyL sdn-3as VY/NO UoIedYIUSPT 0IASQ ¥9-6
suin = InyL sdn-39s ||y punoy S3es pneq oN [§5z] 3.y pneg [enpy £9-6
A 0 E[T sdn-38s | V/N O piop Buiusep snquyo.d £5-6
9TuUIN 0 InyL sdn-38s IV V/NO J123uno) uonenyis e 756
91N 0 IndL sdn-38s |Iv V/NO Jaquinn 3nedq (-6
9TuUIN 0 anyL sdn-38s IV V/NO 9poD 3ned Sb-6
9TUIN 0 IndL sdn-38s |Iv V/NO J133uno) abessay 3ned vb-6
sin - 357v4 sdn-39s ¢ J93sew 21pAd 9|geud [T] 1043U0D) SS320.d 82-6
9TIUIN - 3STv4 sdn-3as ¢ pajqeus [1] 1p3 JsjPweled [T-6
9TuUIN = anyL sdn-38s IV 0 Seubls 10y sisjeweled €26
{uin - IndL dn-jes T 8 0dd [80T] uoipaRs welbsl L 6
suin 0 InyL dn-3es 1 V/N 921 SS2.1ppY SpON 81-6
91N - InyL sdn-33s ¢ Jwrjuoissa.dx3 uoneinbyuod peay ddd 91-6
9TuUIN = InyL sdn-38s ¢ uoneinbyuo)d LM add S1-6
9TUIN 0 3Sv4 sdn-39s ||y anjeA [enpy £0-6
9TuUIN 0 anyL sdn-38s IV juiodies 00-6
Xopul uois
adAL -19AU0D)  uonesado buunp sbuey) dn-3es ¢ anjeA Jnejeq uonduosap Jajaweled # ON “led

snqyoid xx-6 'OT'v'v

97

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

zewin 0 InyL sdn-38s |Iv Y/N O siajPweled 4 3N0IASQ 6€-0T
9T3uIN 0 anyL dn-3es 1 V/N 02T 3p0D 3NpPo.d INIINSQ vE-0T
guin - INYL dn-18s 1 #o [0] shemly 21035 £€-0T
9T3uIN 0 InyL sdn-38s ||y Jwiuolssaldxg UOISIASY 39NDIASQ ze-01
suin - INYL sdn-33s Iy 450 [0] SanjeA ejeq 31035 1€-0T
guin 0 anyL sdn-3es ¢ V/N O Xapu[ Aelly 0€-0T
SS9JJY J9jowelded £-0T
9T3uIN 0 3Sv4 sdn-38s IV V/N 0 ¥ 423114 SO0 €2-0T
9TIUIN 0 354 sdn-39s |Iv VY/NO € 1314 SOD 2201
9T3uIN 0 35v4 sdn-3as IV V/N 0 T 314 S0D 12-0T
9TIUIN 0 354 sdn-3as |Iv VY/NO T 43314 SOD 0z-0T
S43114 SOD %Z-0T
|uin - INYL sdn-3es ¢ 30 [0] |013u0D BN ST-0T
N - andL sdn-3es g Ho [o0] ERlICIETENRE] ¥1-0T
9TUIN 0 IndL sdn-38s |y V/N O Jajpweled buiuiepm £1-0T
9T3uIN 5 anyL sdn-19s 7 Jwirjuoissaldxgy peay byuo) ejeq sse00.d 21-01
9TIUIN - anyL sdn-39s ¢ Jwruoissaldxy M byuo) eleq ssed0id 11-0T
s E anyL sdn-38s IV IInu uoidR[es adAL ejeq sse004d 01-0T
J9N21ARQ xT-0T
uin 0 andL sdn-3es |Iv V/N 0 J33uno) YO sng Inopeay £0-0T
guin 0 IndL sdn-38s |Iv Y/N O J123uno) 10113 AI2D3Y IN0peY 90-0T
suin 0 InyL sdn-38s IV V/N 0 J23uno) Joli3 Jwisuel| Inopesy S0-0T
guin 0 INyL sdn-33s ¢ Jwruoissaldxy a1 OVYW 20-0T
suin = InyL sdn-38s ¢ IInu 10919S 31ey pneg 10-0T
N - 3Sv4 sdn-39s ¢ |Inu 1000304d NVD 00-0T
sbuias uowwio) 40-0T

Xapul uols
adA]  -19Au0) uonesado Buunp abuey) dn-19s  BnjeA jneyeq uondiosap Jajaweled # ‘ON “Jed

sng "wo) “18S NVIxx-0T "TT' V'V

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

98



4. How to Program

8N o andL sdn-38s ||y 40 [0] SoN|eA ejeq a401s 1¢-11
SS920Y "weled NO1 x¢-IT
[G]ASSIA 0 aNdL sdn-38s IV V/N 0 UOISIASY SHI0MUOT 81-11T
[s]nssin 0 JNYL sdn-1as ||y V/N 0 UOISIARY dIX LT-TT
9TuIN 0 AL sdn-38s ||y V/N 0 piop Buiuiepy NOT ST-TT
8uin - INdL sdn-3as ||y 9yo4d asa [0] 9|1J0.d AL 0T-TT
suoippung NO1 xT-TT
[9]510 0 andL sdn-3s |Iy V/N 0 dI uoInaN 00-TT
a1 sHomuo x0-TT

X3pul UoIS
adAL -J9Auo)  uonesado Buunp abuey) dn-19s §  anjeA ynejeq uonduosap Jajsweled # ‘ON ‘Jed

VLT® HVAC DRIVE High Power

Instruction Manual

SHIOMUOT xx-TT "CT'V'Y

99

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

uin - IndL sdn-3es ¢ [inu uopYy 49]j03U0) 1S 75-€T
suin - INYL sdn-38s ¢ IInu JUaAT J9]|043u0D 1S 16-€T
S93e1S xS-E€T
- IndL sdn-3es ¢ Inu € ues|oog 3|ny 1607 PhET
- InyL sdn-1es 7 |Inu 7 J0jesadQ 3|y 216017 €b-€T
- InyL sdn-38s ¢ [Inu T uesjoog 3|y 21607 [
- InyL sdn-19s 7 |Inu T JojesadQ 3Ny 21607 TH-€T
o INYL sdn-38s ¢ IInu T uesjoog 3|y 21607 0b-€T
sa|ny 21607 «-€T
quil [ INYL dn3s T  jwruoissaidx3 Jawi] J9|j03u0D IS 0z-€T
siowll xZT-€T
2SI c- ERTR sdn-39s ¢ Jwrjuoissaidx3 an[eA Jojeredwo) Z1-€T
N - anyL sdn-3as ¢ IInu J0jetadQ Jojeledwo) TT-€T
N - anNyL sdn-3as ¢ |Inu puesadQ Jojesedwo) 0T-€T
si0jesedwo) 4I-€T
suin - INYdL sdn-38s |y DTS 39584 30U 0q [0] 1S 1959y €0-€T
suin - InyL sdn-1es ¢ Inu 1uaA3 dois 20-€T
sin - INYL sdn-38s ¢ [Inu usAg Meis T0-€T
suin - INYL sdn-39s ¢ IInu SpOI J3]|043u0D 1S 00-€T
sBumBs DTS x0-€T

X9pul uols
adAl -19Au0) uonesado buunp sbueyd dn-3as ¢ an|eA jneyeq uonduosap Jajeweled # ‘ON “Jed

13]j013u0) 21607 MewsS 4 x-€T "ET'V'P

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

100



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9TIUIN 0 anyL sdn-39s || % SG6 JUB.4ND 3)essQ PROHIAQ “AUL 29-v1
guin = IndL sdn-38s |V duy [o] PEOJISAQ JSHSAU] 3R uodUNy 19-bT
guin - anyL sdn-38s |V du [o] 2.njeJadwanaAQ Je uoioung 09-+1
?je4a@ oIy x9-vT
N - INYL sdn-38s IV Buiusep [1] Jojuoly ued £6-v1
suin = andL sdn-38s |V oy [o] [043u0D ueq ST
guin - 35Tv4 dn-19s 1 uo [1] Jo314 1Y 0S-+1
JUBWIUOIIAUT 4xS-PT
9TUIN z- INAL sdn-318s Iy JwIuoissaldx3 1Ud-S0D 1030l h-vT
guin 0 andL sdn-38s Iy ZH 0T Adusnbaig 03y wnwiuin faZad)
guin 0 INYL sdn-33s |I¥ % Ot uoneziaube wnwiully O3 Th-bT
guin 0 3Svd sdn-38s IV % 99 [PAST LA 0b-+T
buiziundo Absouz -1
9T3uIN € 3Sv4 sdn-38s |V S 0200 Swil| uonelba3uL ‘HID Wi JusLnD T€-bT
9T3UIN 0 3svd sdn-38s |V % 00T ufen [euoiH0dold ‘13D Wi JuaLnd 0€-+1
"HID NWI] UBLIND 4E-HT
431001 0 INAL sdn-38s |V V/N 0O 9p0D DIMRS 6C-v1
sin - InyL sdn-38s | uonoe oN [0] sbuimas uooNpo.d 8T-bT
featllT] 0 InyL sdn-1es |ly  Jwrjuoissaidx3y |ne4 JapeAu] Je Aejsq duL 9Z-v1
N 0 anyL sdn-38s I S 09 Jwr anbJo] Je Aejeq duL ST-HT
fealilly] - 351v4 sdn-1es ¢ |Inu Buimas spodadA L €T
suin = InyL sdn-38s ||y uonesado jewuoN [0] apoly uonessdo (44 ds
9TIUIN 0 InyL sdn-3as ||y S 0T Bl | Melsay diewoiny 12-bT
guin - InyL sdn-38s |ly 39584 [enuel [0] SPOIA 1953y 0Z-v1
suoPuUNy 39S xC-bT
uin = 3NyL sdn-38s IV du o] Sduejequif AUl 3e uoipung [ARa
#0/uQ Aiddns aur «T1-+1
suin = 3INYL sdn-38s IV $0o [0] wopuey WMd 0-bT
8N - 354 sdn-33s || uo [1] UOIEINPOWLIDAQ €0-v1
suin = InyL sdn-38s |I¥ lInu Aouanba.g bulyoums 10-bT
N - IndL sdn-38s |Iv WAY 09 [0] useped buiydyms 00-+1
BuIydNMS 1919AUT x0-1T

Xapul UoIs
9dAl  -19Au0) uonelado buunp abuey) dn-3es anjeA jnejeq uondiosap Jajpweled # ‘ON “Jed

suonound [eads yx-vT vI'v'y

101

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

[6T]1SSIA 0 IS4 sdn-39s |Iv Y/N O J3quinN [eLBS pleD Jamod £6-GT
[oT]13sSIA 0 3S1v4 sdn-38s IV V/N 0 JaquinN [erds aA1Q Adusnbalg sjgessnipy 15-GT
[0z]issIA 0 3Sv4 sdn-33s |Iv¥ V/NO pJeD Jamod a1 MS 0S-GT
[0z]nssIA 0 3S1v4 sdn-38s IV V/N 0 pieD [03u0D AI MS 6b-ST
[oz]nssin 0 2 sdn-33s || VY/N O ON QI dJ1 8b-ST
[8]nssIA 0 35v4 sdn-38s IV V/NO "ON BuLspIQ pied Jamod Lb-ST
[8l1assIA 0 354 sdn-19s ||y V/N O "ON buliapiQ aA1Q Aduanbaiy 3jqesnlpy 9b-GT
[ov]nssIA 0 354 sdn-38s ||y V/N 0 Buiis spodadA L [enpy Sb-GT
[ot]assIA 0 354 sdn-3as ||y V/N O buLns apodadAl paJaplo ¥b-ST
[slassiA 0 3S1v4 sdn-38s |Iv V/NO UOISISA D1EMYOS £b-GT
[oz]nssIA 0 35v4 sdn-33s |V V/NO abe3jon ST
[oz]assiA 0 3Sv4 sdn-38s IV V/NO UoIIS Jamod TH-ST
[9]assin 0 351v4 sdn-33s |I¥ V/N O adAL D4 0b-GT
uonEdYNRUIPI PAHA xb-ST
ReqjodwiL 0 35v4 sdn-39s |ly Jwrjuoissaidxg awi] pue s3eq :607 wuey €€-GT
zein 0 351v4 sdn-38s IV S0 awiy :607 wieyy 2E-ST
911 0 3Sv4 sdn-33s |I¥ V/N O anjep :6o7 wuey 1€-GT
giNn 0 3Svd sdn-38s I V/NO 9poD Jouig 1o wiey 0€-GT
6507 wiely 4£-ST
ReqjoswiL 0 3Sv4 sdn-38s ||y JWMuoIssaidx3 awiL pue 33eq :607 210ISIH €C-GT
zewin €- 3S1v4 sdn-33s |I¥ sw 0 awiy :607 dHOISIH TT-sT
zein 0 3S7v4 sdn-38s || V/NO anjeA :607 dLO3SIH 1¢-ST
N 0 357v4 sdn-3as |Iv V/N O juaA3 :607 JHOJSIH 0Z-ST
6507 dHOISIH xC-ST
suIn 0 INYL sdn-3es ¢ V/N 0S 1966111 31099 sa|dwes v1-ST
g - InyL sdn-39s ¢ sAem|e 607 [0] apoly buibbo €1-GT
fealllly] - anyL dn-3es T asjed [0] JUBAZ 196611 [481
quil €- InyL sdn-19s ¢ Jwrjuoissaldx3 |eAssug buibbo 11-GT
9TUIN - ETT sdn-3as ¢ 0 20.n0s 6uibbo 01-ST
sbumas 601 eyeq «xT-ST
Zeun 0 357v4 sdn-38s |Iv v/N 0 SHe)S 4O JaquInN 80-ST
N - IndL sdn-39s ||y 39sa4 J0uU 0q [0] 193un0) s.noH buluuny 3959y /0-ST
N - ImiL sdn-39s ||y 3934 30U 0oQ [0] 123un0) Ym 395y 90-ST
9T3UIN 0 E\2 sdn-38s |Iv V/N 0 S}HOAIRAQ G0-ST
9T3UIN 0 354 sdn-38s |V V/NO sdwsyenQ ¥0-ST
zauin 0 351v4 sdn-38s IV V/N 0 sdn-1amod €0-GT
(420 SL 354 sdn-33s |V UM 0 J33Un0D YMX 20-GT
zauin 174 351v4 sdn-38s IV yo sinoH Buiuuny 10-GT
zein |24 3s1vd sdn-33s IV uo sinoH bunesado 00-ST
ejeq bunesado x0-ST

Xapul uols
adAL -19Au0)  uonesado Buunp abuey) dn-1es §  anjeA Jneyeq uondiosap Jajeweled # ‘ON “Jed

uonewnojus 34 xx-ST ‘ST'v'v

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

102



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9TIUIN 0 3Sv4 sdn-1s Iv  V/NO ejepeIs|y Jeeweled 66-GT
9TIUIN 0 3STv4 sdn-18s Iv  V/NO Si3jPweled payIpo £6-GT
9T3uIN 0 3Sv4 sdn-1s Iy V/NO sioppweled pauyed 26-GT
ojuy Jajaweled x6-ST
[oz]nssIA 0 3Sv4 sdn-1s IV V/NO UoISISA MS uondo T2 10IS LL-ST
[og]assin 0 3STv4 sdn-1s IV V/NO 12 30/ ut uondo 9/-GT
[oz]assin 0 3Sv4 sdn-1es Iy V/NO UOISISA MS uondo 0D 30IS G/-ST
[og]nssIn 0 3Sv4 sdn-18s Iy V/NO 0D 30| Ui uondo ¥L-ST
[oz]assiA 0 3Sv4 sdn-1s Iy V/NO uoIsISA MS uondo g 10S €/-ST
[og]nssIA 0 354 sdn-18s Iy V/NO g 30|S Ul uondo TL-ST
[oz]assIA 0 357v4 sdn-s iy V/NO UoISI9A MS uondo v 301S T/-ST
[og]nssiA 0 3sv4 sdn-18s IV V/NO v 30/ ul uondo 0£-ST
[81]1sSIA 0 3Sv4 sdnes v V/NO ON [elas uondo £€9-GT
[glassiA 0 IS4 sdn-1es IV V/NO ON BunapIQ uondo 79-GT
[oz]assiA 0 3Sv4 sdn-es Iv  V/NO UoISIBA MS uondo 19-GT
[oglassiA 0 3Sv4 sdn-1es IV V/NO pajunoly uondo 09-GT
juapy uondo x9-ST

Xopul uois
adAL -19AU0D)  uonesado Buunp abuey) dn-1es $  anjeA Jneyeq uondiosap Jayaweled # ON “Jed

103

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



Instruction Manual

VLT® HVAC DRIVE High Power

ZEWI €- 354 sdn-38s |I¥ NUNHIDSS04d 000°0 [3un] € yoeqgpazy 95-91
[42U)) €- 3Sv4 NUNHIDSS204d 000°0 [3un] 2 >oeqpsa4 §5-9T
TEWI €- 3STv4 NUNHIDSS3204d 000°0 [3un] 1 oeqgpasy ¥5-91
973UI z- 3Sv4 sdn-38s IV V/N 00°0 U149y 10d16Ia £5-9T
TEWI €- 3Sv4 sdn-33s IV NUNHIDSS004d 000°0 [3un] »oeqpsady 75-9T
9T3UI 1= 35vd sdn-38s IV V/N 00 DUIRJRY [eUIRIXT 05-91
‘qpaad B ‘Jod xS-9T
guin - 3INYL sdn-38s IV oN [0] [IN4 1243ng buibbo 0b-9T1
sun 00T 354 sdn-3as ||y [060] 4 o2€ "dws pied 043uoD 6€-9T
suin 0 354 sdn-38s IV V/NO )e)s J9J|03u0D 1S 8€-91
zZenin z- 3STv4 sdn-38s |Iv JNwrjuoissaidx3 JUSLIND "XeW “AUT ££-9T
zewin & 354 sdn-3es Iy Jwrjuoissaidxy JUS.ND "WON AUl 9€-9T
N 0 354 sdn-38s IV % 0 [PWIBY | JOMSAUT GE-9T
gun 00T 3Sv4 sdn-38s IV [0 6014 otE "dwa | Huisyesy vE-91
zewin 0 351v4 sdn-33s |I¥ M 000°0 ulw z/Abisuz axelg €€-971
zewn 0 351v4 sdn-38s IV M3 000°0 s/ ABiauz bupjeig €91
9T3UIN 0 351vd sdn-33s IV AO 26e3j0A ur Da 0€-91
snjeys aALa x€-9T
9731 0 351v4 sdn-33s |V % 0 [%] @nbioL 791
suin 0 3Sv4 sdn-38s IV %0 [eway 1030 81-91
zenI 49 354 WdY 0 [Wdy] paads LT-9T
9T3uI 1= 3Sv4 sdn-38s IV WN 0°0 [wN] anbioy. 91-91
N - 351v4 sdn-33s |V % 00°0 [%] Adouanbaiy ST-9T
eI z- 354 sdn-39s |Iv v 00°0 juaLin) 1030l ¥1-9T
9TUIN 1- E\ sdn-19s |I¥ ZH 00 Aousnbaiy £1-9T
9T3uIN & 354 sdn-39s |Iy A00 abe3jo 1010l 21-91
[42U)) z- 354 sdn-38s |I¥ dy 000 [dy] semod TT-91
420 1 3Sv4 sdn-38s IV AV 00°0 [m] Jomod 01-971
snjejs 1030W xT-9T
eI @ 3STv4 sdn-19s Iy IUMINOPESYWoIsSn) 00°0 INopesy wojsn) 60-9T
N - 3STv4 sdn-39s Iy % 00°0 [%] anjeA [enpy uley G0-9T
A 0 3Sv4 sdn-38s IV V/NO piop sniels £0-9T
911 1- 354 sdn-33s |I¥ % 00 [%)] @ousiasey 20-9T
[42U)] €- 3S1v4 sdn-38s |¥ HUN3ORPS482URI4Y 000°0 [3un] souasepey 10-9T
ZA 0 3Svd sdn-33s IV V/NO POM [043u0) 00-91
snejs [elauad «0-9T

Xapul uols
adA]l  -19Au0) uonesado Buunp sbuey) dn-3es 4 an(eA 3neyaqg uondudsap Jajeweled # 'ON ‘Jed

4. How to Program

sjnopedy ejeq xx-91 91 vV

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

104



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

zZeuin 0 357v4 sdn18s |V V/NO PJIOM SdouBURUIR 96-97
zewin 0 3514 sdn18s IV V/NO T PIOM SN3eIS “IX3 S6-97
zZeuin 0 3S7v4 sdn-18s IV V/NO pJop sneIs X3 ¥6-91
zeun 0 3S1v4 sdn1es IV V/NO T piom Buiuiem €6-91
zewin 0 3Sv4 sdn-1s IV V/NO piop Butusem 76-91
zewn 0 3Sv4 sdn-18s |Iv  V/NO T pIom wiely 16-9T
zewIn 0 3S1vd sdn-1s |V V/NO piopm wely 06-91
sjnopeay m_mo_._mm_n_ *6-9T
N 0 3Sv4 sdn-1Bs IV V/NO T 434 Hod D 98-91
A 0 3Sv4 sdn-1s IV V/NO T MLD ¥od D4 68-97
A 0 3Sv4 sdn-1s |y V/NO MLS uondo ‘wwo) ¥8-91
N 0 3Sv4 sdn-18s Iy V/NO T 43¥ Snq "wod "1 78-91
A 0 354 sdn-1s |y V/NO T MLD shg ‘wo) "13s 08-91
H0d D4 8 SNg "W0D 43S x8-9T
9TIUL €- 351v4 sdn-18s IV /N 000°0 [vw] 8/0£X InO Bojeuy 12-91
eI ¢- 354 sdn-38s |IY  V/N 000°0 Z1/0€X uI Bojeuy 9/-91
[4210] - 354 sdn-39s |IY  Y/N 000°0 11/0€X uI bojeuy G/-91
f42 Ul 0 anNyL sdn-39s ||y V/N 0 g 493uno) €£-9T
ZEWI 0 INyL sdn-18s|IY  VY/NO v J93unoD 2L-91
9731 0 3Sv4 sdn-18s Iv  V/NO [uiq] IndinQ Aejpy 1£-9T
eI 0 3STv4 sdn-1s IV V/NO [zH] 62# IndIno 3sind 0£-9T
eI 0 3Sv4 sdn-1s IV V/NO [zH] £z# IndinQ 8sind 69-9T
eI 0 3Sv4 sdn-1s IV V/NO [zH] €€# Indug 3s|nd 89-9T
zeI 0 3STv4 sdn-1s IV V/NO [zH] 62# Induf ssind £9-9T
9TIUI 0 3Sv4 sdn-19s|ly  V/NO [uiq] andinQ |exbiq 99-97
9T3uI ¢- 351v4 sdn-3es |IY /N 000°0 [vw] 2t ndino Bojeuy 59-91
[421)1 €- 354 sdn-38s IV /N 00070 S Indug bojeuy £9-91
suin = 354 sdn-38s |l 3uaunD [0] BUIMBS YOUMS HS [eULLID | £9-97
421} €- 354 sdn-38s IV /N 000°0 €6 Indug bojeuy 79-91
fallll] = 3Sv4 sdn-38s |y 3ua.un) [0] BUIRBS YOUMS €6 [euwID | 19-9T
9TUIN 0 354 sdn-1s IV V/NO andur |eybiq 09-91
sindnQ 3 sindug 49-9T

Xopul uois
adA]  -19Auo0) uonesado Buunp abuey) dn-19s §  anjeA jneyeq uondiosap Jajaweled # ‘ON “Jed

105

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

9TIUL €- 3514 V/N 00070 [A] T1/2X IO Bojeuy GE-8T
9TUL €- 3S1v4 V/N 000°0 [A] 6/zX InO Bojeuy v€-8T
9TIuI - 354 sdn-318s Iv /N 000°0 [A] £/2bX IO Bojeuy £€-8T
[4201¢ €- 351v4 sdn-38s Iy /N 000°0 G/zyX ndur bojeuy ze-81
[421] - 3Sv4 sdn-313s IY /N 000°0 €/zpX andug bojeuy 1€-8T
(420 - 3Sv4 sdn-39s |IY /N 000°0 T/2pX andug Bojeuy 0€-8T
syndinQ 3 sindug 4£-8T
AeqjoawiL 0 3Sv4 Sdn-38s Iy }WuoIssaidx3 awiL pue 33eq :607 spo 114 71-81
zeuin 0 3Sv4 sdn-33s |I¥ ) awi| :607 Spol 3414 11-8T
guin 0 351vd sdn-38s IV V/N O jusAg :607 Bpo 2414 01-8T
6507 9po 414 xT-8T
Keqjoawi 0 357v4 sdn-39s ||y Jwrjuoissaldx3 awi] pue ajeq :607 dueujuIe €0-8T
zenin 0 3Sv4 sdn-33s |Iv¥ S0 awiy :607 dueUSIUIRK 20-8T
guin 0 3S1v4 sdn-38s IV V/N O uoipy :607 sdueuAUIRW 10-8T
gin 0 3S1v4 sdn-33s |I¥ V/N O wa)] :607 dueuUlRW 00-8T
607 2dueuquien x0-8T

Xapul uols
adAL -19Au0)  uonesado Buunp abuey) dn-1s  anjeA jneyeq uondiosap Jajsweled # ‘ON “Jed

4. How to Program

sinopesdy B OJUI xx-8T "LT'V'V

106



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9T3uIN 1- anydL sdn-3es IV V/N 0'S AW ues ‘Yia did 96-0C
9TUIN z- IndL sdn-3ss |Iv¥ S 000 awi] uonenuaJayldg aid §6-0C
zewin 7= InyL sdn-38s |Iv S 00°0C 11 |e4633u] dId ¥6-0C
9T3UIN z andL sdn-38s |V V/N 05°0 uies jeuopiodold aid £6-0C
guin = anyL sdn-38s |I¥ uo [1] dnpuim Buy aid 16-0¢
49]]013u0) QId %6-0C
guin 0 AL sdn-38s |V %S UIpImpueg s2ua.e§9y UQ ¥8-0C
9TUIN 1- InyL sdn-38s |Iv Jwrjuoissa.dx3 [zH] paads vels aid £8-0C
gmuIN 49 InyL sdn-38s |V Jwruoissaidxg [Wdy] psads veis aid 78-0C
sIN - andL sdn-38s |V JeuLioN [0] |043U0D 3SIBAU] /|PWION AId 18-0C
sbuies diseq AId x8-02
guin - INYL sdn-38s |V pajgesia [0] Buiuny-ony aId 6£-0C
(4301 €- andL sdn-19s 7 JUNHIDSSI004d 000666666 [9AST Yoeqpsa4 wnwixepy ¥£-0C
[4201 €- andL sdn-39s 7 JUNIDSSSI04d 000°666666- [9AS7 YoegPa34 WNWIUI £/-0C
9TuIN [ andL sdn-3es ¢ V/N 0T'0 abueyd ndino did 20T
fealilly] - InyL sdn-3es ¢ lewuoN [0] 2duBWIONRd dId 1/-0C
SN - InyL sdn-3es ¢ oy [0] adA | dooj-psso|y 0£-02
Buluny-oiny Qid xZ-0T
zauin €- IMdL sdn-38s IV V/N 000°05¢ €V Juelabliay paulap-1asn €€-0¢C
[42101 z- andL sdn-3as v V/N 00°0S2¢- TV JueIabLyRy paulRp-Ios 7€-0C
zeun - anyL sdn-38s ||y V/N 0000°0T TV jueisblysy pauysp-1as 1€-0C
N : IndL sdn-38s |V zzd (0] JuesabLey 0£-0C
AUOD "ApY Yoeqpaad xE-0T
zenI €- INdL sdn-19s IY  NUNHIDSS304d 000°0 € JuI0d1as €2-0C
(42001 ¢- andL sdn-19s Iy HUN4IDSSS04d 000°0 7 juiodies 720
eI €- IndL sdn-318s Iy NUNHIDSS04d 0000 T Jui0d1as 12-0C
suIn E andL sdn-38s ||y wnwiully [€] uoipung 3oeqpsad 0z-0¢
juodyas /oeqpasd xz2-0T
uin - INdL sdn-33s ||V [nu JUN Yoeqpsa4/dusiasey TT-0C
gin - andL sdn-38s |V [Inu 3UN 924N0S € oeqpas4 80-0¢C
suin - 351v4 sdn-38s |I¥ Jesury [0] UOISISAUOD € 3oeqpsad £0-02
gIn - andL sdn-39s |Iv uoipuny oN [0] 20.N0S € >oeqpas4 90-0¢
guin - andL sdn-38s ||V Inu 31UN 321N0S ¢ eqpasd S0-0¢C
{uin - 3S1v4 sdn-33s |Iv Jeaurt [o] UOISISAUOD T %oeqpadd ¥0-0¢
- andL sdn-38s ||y uompuny oN [0] 201N0S ¢ 3oeqpa4 £0-0¢C
- IndL sdn-19s |Iv [Inu 3UN 921Nn0S T oeqpas4 20-0C
- 3STv4 sdn-3ss ||y Jeaur [0] UOISIBAUOD T Y2eqpaa4 10-02
- E[T sdn-3es |I¥ S Indul bojeuy [z] 901Nn0S T >oeqpaad 00-0¢
>Peqpa” x0-0C

Xoapul uois

-19AU0D)  uonetado buunp abuey) dn-3es ¢

anjea Jnejeq

uonduosap Jajaweled # ‘ON “Jed

dooj-paso|] D4 xx-0T 'ST'v'b

107

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



Instruction Manual

VLT® HVAC DRIVE High Power

9T3uIN 1= InyL sdn-38s |I¥ V/N 0'S W ues Jid ¢ P12
9T3uIN - INYL sdn-33s |Iv S 000 awi] uonenuslayid z "»a £b-1¢C
zeuin @ anyL sdn-38s |V S 00°0000T awi [esbsu] 2 3 47 14
9TUIN - IndL sdn-39s |Iy V/N T0°0 ues jeuoipiodoid 7 X3 Tb-1¢C
g - InyL sdn-38s I |euioN [o] [03U0D SSISAUT/[BWLION ¢ “3X3 0b-12
Qald T 1D "¥3 xb-1¢
[430] 0 INYL sdn-38s |V % 0 [%] Indino ¢ '3 6€-TC
zenI - anyL sdn-39s |IY  IUNZAId¥X3 000°0 [3un] >peqpas4 ¢ 1x3 8€-1C
(4201 €- InyL sdn-38s Iy 3IUNZAIdXT 000°0 [aun] souasasey X3 LE-TT
eI €- INAL sdn-39s |IY  3UNZAId¥3 000°0 u10d3as 7 X3 GE-TT
guin - InyL sdn-38s |ly  uonouny oN [0] 201N0S 30eqpad4 ¢ IX3 pE-TT
fealllT] - IndL sdn-1as |ly  uopduny o [0] 30IN0S DUISRY T IXI £€-T¢
eI €- andL sdn-38s |l HUNZAIdP*3 000°00T 20UBIRSRY WNWIXeW 7 X3 TE-TT
[0 - andL sdn-39s Iy 3IUNZAId¥3 000°0 20UBIRJRY WNWIUIN T "IX3 1€-1¢
N = andL sdn-3as ||y % [1] Aun oeqpasd/ Ry T X3 0€-T¢
'q4/39d T 1D A x€-TC
9T3uINn 1= anyL sdn-38s |I¥ V/N 0'S Wi ues JIa T ¥Z-1¢
9TIUIN - INYL sdn-33s |V S 000 awi] uonenuslayid T ¥ €2-1¢
zeuin @ InyL sdn-38s ||V S 00°0000T awi [esbsu] T 3 7Tt
9TUIN fad IndL sdn-39s |y V/N 10°0 ues jeuoipiodoid T X3 1¢-1¢
g - InyL sdn-38s |I¥ JeutioN [o] [0J3U0D SSISAUT/[BULION T “3X3 0Z-12
Qld T 1D "¥3 xT-1¢
[430] 0 InYL sdn-38s IV % 0 [%]IndIn0 T "3 61-TC
[4x0} - anyL sdn-39s |IY  IUNTAId¥X3 000°0 [3un] >peqpasd T "1x3 81-1¢
(4301 € InyL sdn-38s Iy IUNTAIXT 000°0 [aun] souasasey T X3 LT-12
ZEWI €- andL sdn-39s Iy IUNTAIdY3 000°0 jul0dias T X3 ST-12
N - anyL sdn-38s Iy uonouny oN [0] 201N0S 32eqpad4 T IX3 PI-12C
un - IndL sdn-3es |ly  uonouny oN [0] 80.N0S BdURIRSRY T X3 €1-12C
(42001 €- anyL sdn-38s |l UNTAIdP*3 000°00T 20UBIRRY WNWIXeW T X3 (45
[430); ¢- andL sdn-39s Iy WUNTAIdYI 000°0 0UBIRJRY WNWIUIN T “IX3 11-1¢
guin E anyL sdn-38s |I¥ % [1] N Yeqpad/ 4oy T X3 01-12
'q4/°39d T 1D X3 +T-TC
N = INdL sdn-38s |V pajqesia [0] Buiun-ony aId 60-TC
[430; €- INAL sdn-19s z  V/N 000'666666 [9AST Yoeqpsa4 WNWIXeW ¥0-12
(4301 €- anmdL sdn-39s ¢ V/N 000°666666- [9AST oeqpead WNWIUI £0-1¢
9TIUIN - InyL sdn-39s ¢ V/N 0T'0 abuey) ndino A1d 20-12
suin = InyL sdn-38s ¢ |ewsoN [0] Souewodd AId 10-1¢
gINn - andL sdn-3es ¢ oy [0] 2dA L doo|-psso)) 00-12
Bujun3-oiny 10 13 x0-TC

Xapul uols
adA]  -19Au0) uonesado Buunp abuey) dn-3es ¢ anjeA yneyag uonduosap Jajeweled # ‘ON “Jed

4. How to Program

doo|-paso|D] IX3 xx-TC 6T V'V

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

108



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9TUIN 1- InyL sdn-33s |Iv V/N0'S W ues g € X3 ¥9-12C
9T3uIN - anyL sdn-38s I S 000 SwI| uonenRuaIRYIa € X3 £9-1¢
zewin [ anyL sdn-33s |I¥ S 00°0000T dwiL [elbur € X3 79-1¢C
9T3uIN T InyL sdn-38s I V/N 10°0 utes |euoipodold € ‘3x3 19-1¢
N - anyL sdn-38s |Iv Jew.oN [0] |0J3U0D 3SISAUT/|BULION € “3X3 09-12
Qald € 10 "¥3 x9-T¢

ZEWI 0 INYL sdn-33s |V % 0 [%] IndinQo € "3 65-TC
zeI € InyL sdn-38s |IY  IUNEAIMIXT 000°0 [aun] >peqpas4 € X3 85-1¢
eI ¢- IndL sdn-39s |Iy  MUNEAIII 000°0 [3un] souaieey € 13 (5-12
eI ¢- anyL sdn-38s |IY  IUNEAIAIXT 000°0 ulodiss € 13 S6-12
faalily] - IndL sdn-39s |ly  uomnduny oN [0] 901N0S 30eqpad4 € IX3 ¥S-TC
fallll] = anyL sdn-38s Iy uonouny oN [0] 901N0S DUBIRYRY € IXT £5-TC
ZENI - InyL sdn-39s |l HUNEAIdI*I 000°00T 20URIRJRY WNWIXBW € “IXJ 75-1¢
[42U)) € anyL sdn-38s |IY  IUNEAIMIXT 000°0 20UBIRYRY WNWIUIW € "IXJ 16-1¢
guin - InyL sdn-38s IV % [1] UN >oeqpaad/ J9Y € X3 0S-1¢
'qd/739Y € 10 X3 xS-T¢

Xopul uois

9dA]  -19Au0) uonesado Buunp abuey) dn-3es anjeA yneyag uondiosap Jajsweled # "ON “Jed

109

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

91N 0 InyL sdn-39s |Iv S0 BWIL uny WinWUIl 11-TT
9T3uIN 0 andL sdn-38s |V (£/72d) Wiy U0 ujwi1e3s 0y Hels SHEIS USBMIR] [eAIBIUT 9/-TC
suIn - InyL sdn-33s ||y pajgesia [0] u01303)0.d dPAD Hoys S/-TC
uo19330.1d 3]PAD MoYS «/-TT
9TUIN 0 INAL sdn-39s IV S 0T Keppq 3129 uaxo1g 79-7¢
suin 0 andL sdn-3es |Iv % 0T anbio] 3129 uaxoig 19-2¢
gin - andL sdn-38s |V 40 [0] uoRdung 3199 uxoig 09-7¢
uo119939@ 99 Ud)04g x9-TC
9TuIN 0 INdL sdn-38s |Iv S0T Kejp@ amind jo pug 16-2¢C
s = InyL sdn-38s |I¥ $0 [0] uonoung dAIND JO pug 0S-2¢
dAIND JO pu3l xG-TT
9T3uIN 0 INYL sdn-195 IV S 09 SWI] 35009 WNWIXeW 9b-¢¢C
8] 0 anyL sdn-38s |V % 0 15009 ui0d1eS Sb-2C
g1 0 anyL sdn-3es |Iv % 0T 20uR.RYIA g4/ 5oy dn-axem vb-te
9TUIN 1- InyL sdn-3ss Iy Jwruoissaidx3 [zH] paads dn-axem £b-2C
973uIN [9 anyL sdn-38s || Jwruoissaidx3 [Wdd] poads dn-axem w-ae
9TIUIN 0 InyL sdn-33s |Iv S 0T auwiL dad|S WnuwiuIy Tb-22
9TuIN 0 anyL sdn-38s |IY S 0T SWIL uny wnwiully 0b-22
2po dad|S xt-TT
zeun [Z InyL sdn-38s |V Jwruoissaidx3 [dH] /emod pa=ads ybiH 6€-2C
zeuin T anyL sdn-33s |V Jwruoissaidxy [m] 1amod paads ybiH 8€-2¢
9TuIN 1- InyL sdn-38s I Jwruoissaidxg [zH] paads ybiH LE-TT
9TIUIN 19 anyL sdn-19s ||y Jwruolssadxy [Wd¥] paads ybiH 9¢-2¢
zeuin - andL sdn-3es ||y Jwruoissaidxg [dH] 4emod paads moT G€-7¢C
zemin T anydL sdn-38s |Iv Jwrjuoissaidx3 [m3] 1omod paads moT ve-TT
9T3uIN Tt anyL sdn-38s |I¥ Jwrjuoissaidxy [zH] paads mo €€-2¢
gTuInN /9 IndL sdn-3ss Iy JNwruoissa.dxg [Wdd] peads moq 454
9TuIn 0 anyL sdn-38s |I¥ % 00T Jope Uoi3.10D Jemod 1€-2¢
[420) 1 anyL sdn-38s |I¥ A 00°0 JaM0d MOI4-ON 0£-2¢
m:_::._. J9MOd MO|4-ON xE-2C
9TUIN 0 InyL sdn-38s |V S 0T Aejp@ dwind A1g 122
fallll] = anyL sdn-38s |I¥ 40 [0] uoung dwnd Aig 9z-t¢
9T3UIN 0 InyL sdn-38s |V S 0T Aej2@ moj4-oN vz-te
g - anmdL sdn-38s ||V 40 [o0] uoRdUNg MO|4-ON €e-te
gIN - andL sdn-33s |Iv pajqesid [0] uopdsIaq pasds Mo Te-te
g - InyL sdn-38s IV pajqesia [0] uoRIR( 19MOd MO 12-2¢
sun - 351v4 sdn-38s |I¥ 40 [0] dn-135 03Ny Jamod Mo 0z-2e
uoR2?19d MOJJ-ON xT-CT
9TuIN 0 3INYL sdn-33s |V S0 Aej2@ o0p23u] [eusRixg 00-2¢
shoaue||3dsii x0-¢¢

Xapul uols
adAl  -19Au0) uonesado Buunp sbuey) dn-3es ¢ an|eA jneyeq uondiosap Jajaweled # ‘ON ‘Jed

suonoung uonedijddy ««-2Z "0T'v'v

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

110



VLT® HVAC DRIVE High Power

4. How to Program

Instruction Manual

TEWI €- INYL sdn-18s IY /N 000°0 paads pajey je mol4 06-2¢
eI €- InyL sdn-18s |IY /N 000°0 juiod ubisaq 3e mol4 68-2¢
zeNI €- IndL sdn-13s |IV /N 666°666666 paads pajey e ainssald 88-7¢C
zeI € InyL sdn-18s |IY  ¥/N 000°0 paads MO|4-ON 3e 2Inssald [8-T¢C
9TUIN 1- InyL sdn-3s ||y JwIquoIssa.dx3 [zH] 3utod ubisaq 3e paads 98-7¢
9T3uIN L9 InyL sdn-38s |l Jwrjuoissaidx3 [IWd¥] 3uiod ubisaq e pasds 68-7¢C
9TIUIN 1- Nyl [zH] mol4-0N e paads ¥8-7¢C
9T3uIN L9 andL sdn-38s |l Jwrjuoissaidxg [Wd¥] moi4-ON Je paads €8-7¢
guin - IndL sdn-38s Iy pajqesia [0] UoReINdIe) JUI0d YO0M 78-7¢
fallll] 0 anyL sdn-3ss || % 00T uonewixoiddy sanD Jeauj|-sienbs 18-2C
guin - anyL sdn-38s |Iv  pajgesid [0] uopesuadwo) Mmoj4 08-2¢

uonpesuadwo) Mojd x8-ZC

Xopul uols

adA]  -19Auo) uonesado Buunp abuey) dn-1@s 4 anjea yneseq uondiosap Jajaweled # ON “Jed

111

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

F4x i 0 andL sdn-39s ||y V/N O sbuliAes 3s0D $8-€C
zenI SL anyL sdn-38s ||y UMy 0 sbuines ABisu3 €8-€C
zZeIn 0 InyL sdn-38s ¢ Y/NO JuBWISAAUT 78-€C
zeun z- InyL sdn-38s ¢ V/N 00T 150D AB1aug 18-€C
guin 0 InyL sdn-38s ¢ % 00T Jope4 0ua.949y Jomod 08-£¢C
193uno) oeqhed «8-£7
[0 - INYL sdn-38s |ly 19534 30u 0q [0] ejeq uig pawll 19say £9-€C
sn - anyL sdn-18s |Iy  39sa4 J0u o [0] ejeq ulg SnonunuoD 1353y 99-£¢
guin 0 INYL sdn-39s ¢ Nwrjuoissadx3y aN[eA ulg wnwiully G9-£¢C
AeqjoswiL 0 InyL sdn-18s 7 jwruoissaidx3 do3s pouiad pawiL ¥9-€C
AeqjoawiL 0 anyL sdn-}9s 7 jwruoissaidxy Hejs polad pawil £9-€2
zein 0 InyL sdn-38s || V/N O ejeq uig pawil 79-€¢
zZeuin 0 andL sdn-38s |Iv V/N 0 ejeq uig snonupuo) 19-€7
gin - InyL sdn-18s ¢z [mA] -emod [0] alqeuep puaiL 09-€2
Buipuall «9-€7
[30TTg) - INdL sdn-33s |Iy  39sa1 30U oq [0] Bo7 ABJau3 395y ¥S-€C
zemin 0 InyL sdn-19s ||y V/N O Bo7 Abiaug £5-€2
AeqjoswiL 0 InyL sdn-9s 7 JWruoIssaIdx3 Jejs pouad 15-€¢C
N - IndL sdn-39s 7 sInoH pz 3se7 [§] uonn|osay bo7 Abisug 0S-£C
bo7 Ab1du3 4S-€C
guin - IndL sdn-39s |ly 1984 J0u 0q [0] PIO/\ BdUBUB}UIR| 19SY ST-£C
19S9Y ddueuduIe xT-£C
Ae@joowi] 0 IndL dn-1es T Jwrjuoissaidxg QWi pue 33eq DueUAUIB bI-€C
zZeun YL andL dn3es 1 yrt [BAISIUT BWI| SdUBUSIUIR £1-€¢
gin - IndL dn-3es 1 pajqesia [0] aseg dWi| dueURURY T1-€¢
fallll] - anyL dn-jes 1 aeouqn [1] UoIY SdouBUSIUIRK T1-€2
sIN - InyL dn-39s 1 sburiesq Jojol [1] Wia)] SouBURYUR| 01-£C
dueUNUIRW xT-EC
[0 - INYL sdn-38s ¢ shep |1v [0] 20Ua.1IN22Q0 ¥0-€C
suin - InyL sdn-38s ¢ pajgesia [0] uoy 440 £0-£C
2jeqomAeqjoswiL 0 InyL sdn-19s ¢ Jwiuoissaldx3y awil 440 20-€C
N - InyL sdn-38s ¢ pajqesia [0] uoimy NO 10-£¢C
2leqomAeqjoswiL 0 Nyl sdn-19s ¢ jwiuoissaldx3y awll NO 00-€£¢
SUOIPY pauill x0-€Z

Xapul uols
adAL -19AU0)  uonesado buunp abuey) dn-3es p an[eA 3neyag uondiosap Jajaweled # ON ‘Jed

suonung paseq-awlll xx-€¢ "TCV'Y

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

112



VLT® HVAC DRIVE High Power

4. How to Program

Instruction Manual

9T3uIN 0 InyL sdn-19s ¢ S0 awi Aeje@ ssedAg aaua 74
8N - InyL sdn-33s ¢ pajgesid [0] uonpuny ssedAg aauq 0T-bC
ssedAg anuQ xT-1C

sIn - 3S1v4 sdn-1as 7 swuely (eaRuD ‘dut [T] BuiipueH wJely spow 3114 60-+¢
uin = andL sdn-38s |V uoduny oN [0] 901N0S >0eqpad4 SPOI a4 £0-C
suin - Nyl sdn-38s |V uonouny oN [0] 90IN0S BDUBIBJ9Y SPOIN 314 90-+¢
9TIUI z- InyL sdn-38s |I¥ % 00°0 20USI2J9Y 1959.d POl B4 S0-b¢
eI - IndL sdn-jss |ly  jwrjuoissaidxy 0UDIDJ2Y Xely SPOW 3.4 ¥0-vC
r42 &= INYL sdn-38s IV ruoissa.dx3y 30U343J3Y UIW 3P0 2414 €0-¥C
suin - INYL sdn-33s v IInu AUN SPOI 314 20-¥¢
suin o aNyL sdn-38s IV dooj-uado [0] uoneInbyuod apoj a4 T0-¥C
suin - INdL sdn-3as ¢ pajgesia [0] uonRoung apojy ali4 00-+¢
PO 3414 x0-¥C

Xapul UoIS

9dAl  -49Au0) uonelado buunp abuey) dn-3es anjeA jnesoq uonduosap Jejpweled # ON ‘led

C suonpung uonediddy 4 «-vZ "TTv'v

113

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

9T3uIN 1- anyL sdn-3es Iy S0 Aeje@ aur uo-uny 65-SC
9T3UIN 1- InyL sdn-33s |V ST0 Aepg dwingd eN uny 85-GC
guin - anyL mojs [0] uopeu.syy e apol buibels 95-5¢
N - INYL sdn-33s |I¥ pajqeus [T] %08 > PeoT J djeusRy G5-GT
SjeqomAeqjoswiL 0 amdL sdn-38s ||y Jwruoissaidxg SWI| paulapald uoieussyy ¥5-6T
[£Inssin 0 InyL sdn-33s || V/NO anjep Jawi uoneusdyy £5-GT
9T3uIN vL andL sdn-3es ||y ue [BAISIU BWI| UORRUIS)Y 75-5¢
N - IndL leussyx3 [0] JUSAZ UoReuIB)Y 16-6C
guin - anyL 30 [0] uoneusyly dwnd pes 0S-S¢C
sbumyas uonewAN|y xS-ST
973uINn = ImdL sdn-38s ||V ZH 00 [zH] paads Buibeis-aq Lb-ST
9T3uUIN 19 IndL sdn-39s |Iv Wdd 0 [Wdy] peads buibeis-aa 9b-ST
9T3uIN Ii= anyL sdn-38s |I¥ ZH 00 [zH] paads buibeis Sb-GC
913UIN (9 InyL sdn-38s |Iv Wdd 0 [Wdy] psads buibeis T4
N 0 anyL JNwrjuoissaidxy ploysaiy buibeis-aa £b-GC
guin 0 InyL JNwrjuoissaidxy ploysauy L buibes ST
9T3uIN 1= InyL S0C Aejpg dn-dwey TH-GC
9T3UIN 1- anyL sdn-38s |I¥ S 00T Aejoq umop-dwey 0b-5¢
sbumpes buibeis «-ST
973uIN 0 INYL sdn-38s |V S ST awi] uoduny abeis-aq 0€-5¢
guin - amdL pajqeus [1] uopoung sbejs-eq 62-SC
9TIuIN 0 IndL SGT awi] uoipuny abess 87-5¢
guin - InyL sdn-38s I pajqeus [1] uonpuny sbeis £T-5T
gIN - anyL sdn-39s |Iy pajqesia [0] MOI4-ON 1 96e3seq 92-S¢C
9TUIN 0 anyL sdn-3es ||y s 0T awll Mg0 §2-S¢
91N 0 InyL sdn-19s |I¥ SGT Aejaq buibes-aa mas ¥2-SC
9T3uIN 0 anyL sdn-39s Iv SGT Aejeq Buibeis mas £2-5¢
fatilTy] 0 anmdL (0zSzd) upmpueq buibels™oosed uIpImpueg paads paxid 7T-ST
guin 0 anyL sdn-38s |I¥ % 00T Ipmpueg SpLIsAQ 12-S¢
guin 0 Nyl sdn-38s |I¥ % 0T ypmpueg buibels 0Z-S¢C
sbumes yIpimpueg z-ST
[30TTg) 0 3sTv4 sdn-3ss 7 V/N T sdwind Jo JaquinN 90-S¢
guin = 3STv4 sdn-38s ¢ saA [1] dwnd peaT paxi4 G0-S¢
sun - InyL sdn-33s |V pajgesia [0] BuipAD dwnd $0-5¢
guin = 3Sv4 sdn-38s ¢ aur uo yau1q [0] Mejs 1030 20-S¢
N - 3Sv4 sdn-33s ¢ pajqesia [0] J3]|013u0) Spedse) 00-SC
sbues waisAs x0-ST

Xapul uols
odAL -19AU0)  uonesado buunp abuey) dn-3es p anjeA 3neyaqg uondudsap Jajeweled # ‘ON “Jed

4. How to Program

19]|0U0D) BpedSe) xx-SC "EC'V'Y

114



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

s8N 0 aNdL sdn-38s IV V/N 0 uonjeu.syly [enuepn 16-S¢
suIn - aNdL sdn-3as | 40 [0] >popau] dwing 06-S¢
IAIBS x6-ST
swin - JNYL sdn-39s ||y 39saJ 30u 0q [0] S12un0) Aejy 39Sy 98-5¢
gIn 174 aNdL sdn-3es v uo awiL NO Aejpy §8-S¢
eIN |74 INdL sdn-39s | yo awil NO dwnd +8-G¢
[ylassiA 0 andL sdn-3es | V/N O snjess Aejpy €8-G
8N 0 JINdL V/N 0 dwng pes] 8-S¢
[Szlassin 0 InyL V/N O snjejs duing 18-S¢
[szlnas 0 INYL V/N O Sn3els spease) 08-5¢
snjels 8-S

Xopul uois
adAL -19AU0D  uonesado buunp abuey) dn-19s 4 anjeA 3neyag uondudsap Jajsweled # "ON “led

115

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

4. How to Program

9T3uIN [ anmdL dn-3es 1 % 00°0 19531d IN0SWIL TT/ZbX [UILID L ¥9-9¢
N - INL sdn-3as v % 00°0 |043u0D sng TT/ZyX [eUIWIDL £9-92
9TUI - anmdL sdn-39s IY % 00°00T 3|edS "Xe TT/ZbX [eulwia L 79-9¢
9TIUI T ImdL sdn-1es ||y % 00°0 31edS “UIN TT/ZbX el 19-92
N = andL sdn-38s |y uonedtado oN [0] INAINO TT/2pX [PUIWID | 09-92
T1/T¥X InQ bojeuy ,9-9¢
9T3uIN z- IndL dn-3es T % 00°0 319531d INOBWIL 6/¢HX [BUILISL ¥5-9¢
N z ImiL sdn-38s |I¥ % 00°0 |0J3U0D SNg 6/TPX [RUIWIDL £5-92
9T3UI @ andL sdn-19s IY % 00°00T 3|edS "XB 6/2HX [RUILLIDL 75-9¢
9Tau[ z InyL sdn-38s |I¥ % 00°0 91edS Ul 6/ZbX [euUIWID L 15-9¢
swuIn E anyL sdn-38s |y uopedtado oN [0] INdINQ 6/2HX [eUILIBL 05-9¢
6/T¥X INO bojeuy ,S-9z
9T3uIN 7= INdL dn-3es 1 % 00°0 19531d INOBWIL //ZHX [eUIWIRL ¥b-9¢
N z IMAL sdn-33s |V % 00°0 1013U0D SNg //ThX [eulwia L £5-9C
9T - anyL sdn-18s IY % 00°00T 9|edS "Xel //ebX [eulwia -9t
9Tau[ [~ InyL sdn-33s |I¥ % 00°0 91edS Ul £/ZbX [eulwia TH-9¢
suin B InyL sdn-38s ||Iy_uonedado oN [0] INdINO £/zpX [eulwiRL 0b-9¢
L/TyX InQ bojeuy -9z
guin - IMIL sdn-3es Iy pajqeud [1] 0137 BAIT G/THX "WidL LE-9C
9TIuIN €- IndL sdn-33s ¥ S T00°0 JUB}SUOD BWiI| 1Y §/ZHX "W 9€-97
(43001 €- InyL sdn-38s |IY  V/N 000°00T anjeA ‘qpsad/4o UBIH G/cbX "wia L G€-9¢
4210} €- IndL sdn-19s Iy /N 000°0 aN|eA "qpaRd/'J9Y MO §/ZbX WIS L vE-92
9TUI - amdL sdn-3es ||y A 00°0T a6e3j0A UBIH G/ZpX [eulwis ) 1€-92
9T3uI z- andlL sdn-39s |Iv A L0°0 96830\ MOT G/ZbX [eUILLID | 0€-92
S/TyX Induy bojeuy 4 g-9¢
[30TTg) - INdL sdn-9s Iy pajqeud [1] 0137 BNIT £/2bX "WISL £2-9C
9T3uIN €- andL sdn-3es ||y S T00°0 JueISUOD Bl JBY i £/2kX WIS L 92-9¢
(42101 €- andL sdn-39s Iy /N 000°00T an|eA "qpas4/'49Y UBIH £/2HX "wiaL S2-9¢
eI ¢- anyL sdn-39s Iy ¥/N 000°0 aN|BA "qpaa4/ J9Y MOT £/2hX WIS L ¥2-9¢
9TauI z IMdL sdn-38s |I¥ A 00°0T 9be3|0A UBIH £/2HX [euIwIRL 12-9¢
9T @ L sdn-38s | AL00 96e3j0A MOT £/2hX [euIwiRL 02-9¢
€/TyX andu] bojeuy ,z-92
uin 5 ETpTI sdn-9s Iy pajqeus [1] 0137 OAIT T/ThX "WisL [1-9¢C
9T3uIN €- IMAL sdn-38s |V S T00°0 JUB3SUOD BWi| I3 T/ZHX "Wl 91-97
(4301 €- anyL sdn-38s |IY  V/N 000°00T anjeA "qpead/ 49 UBIH T/cyX "wia L S1-9¢
(4310} €- INyL sdn-19s |IY  V/N 000°0 an[eA "qpaad/§oy MOT T/ZpX "WidL ¥1-9¢
9731 @ anyL sdn-38s IV A 00°0T 26e3j0A YBIH T/2bX [euiwss] 17-9¢
9T [ andL sdn-33s |I¥ A L00 968)|0A MOT T/2hX [eUIWIRL 01-92
T/TyX andug bojeuy 4T-92
- INYL sdn-1s Iy 96e3joA [T1] SPOW G/THX [eUILIS L 20-9¢
= InyL sdn-38s Iy abe3joA [T1] SPOIW E£/ThX [eUILISL 10-9¢
- 3INYL sdn-33s Iy abe3joA [T1] SPOW T/ThX [eUILISL 00-92
9poW 0/1 bojeuy x0-92

Xapul uols

-19AU0)  uonesado buunp sbuey) dn-3es ¢

anjea ynejeq

uondiosap Jsjeweled # ON ‘led

60T 9DOW uondop O / 1 bojeuy 4 x-92 vT'v'v

MG.11.F1.22 - VLT® is a registered Danfoss trademark.

116



VLT® HVAC DRIVE High Power

Instruction Manual

5. General Specifications

»
=
o

t

pECITICA

5. General S

*(%G -/+) 404 pamoj|e aq Isnw Adeinddeu; JuswaInNsesw swos ‘Juswdinbs e sy} Jo 93e1s YIM Spew dJe sjuswainsesw ybnoyiy
*(yoea ‘g 30|s 10 Y 10]s 40} suondo Jo ‘pJed |0.3u0d

papeo| A||ny e 10j ea3xa M Ajuo AjjeaidAy ybnous) sasso| ay3 03 M 0 03 dn ppe Aew peoj Jawo3snd pue suoido Jayung ‘papnpoul a4e sanjeA uoidwnsuod Jamod pJed [03u0d [edidAy pue dJ]

*Apuedyiubis asu Aew sasso| Jamod ay3 ‘|euiwou wouy pasied si Adusnbady Buiydyms auy JI

*BSJaA 2DIA pue aALIp Aduanbauy ajgelsnipe ay3 ul ssoj Jamod ay3 03 ppe OS|e [|IM S10J0W AJUBIdIYR JamoT “(Bul| JBpIoq £449/z4JR) Adusidlye Jojow [ed1dA] B UO paseq aJe senjep
*(suonipuod 8|qed pue abe3joA Ul AJaLIeA 0] S)e[R) 9DURISI0D) %ST -/+ UIYIM 9q 0} pajdadxa pue Suonipuod peo| [ew.ou Je si ssof Jomod [eaidAy syl ¢,

*Adusnbauy paje. pue peoj pajed 3e Ss|qed Jojow papfeIys [W §] *U 9T buisn painses|y (¢

abney aum ueduswy

'S5/ UONISS 935 ‘asny Jo adAy 104 (¢

86°0 86°0 86'0 860 86'0 86'0 86°0 86'0 86'0 (¢ fousny3
zere €eLe 0'0L¢ (4314 €' 18T €9€T ¥'STT 1401 §'S6 [B%] #S dI 24nsojoud JybIom
Tere £TULT 0'0L¢ (4214 €181 €9€T &4 1401 §'S6 [6%] T2 dI 24nsopud Jybiam
€LLT ¥'9g¢ T'veT {44 L'LET 6'CCT 81T S'06 6'18 [6%] 00 dI 21nsojoud JybIoM
 [M] peo| xew pajes je
8Tv6 6/88 10£L 0£9. £685 611S €Ty 78L€ [2X43 50| Jomod pajewnsa
JUSWUOIIAUT
006 006 006 00£ 009 005 00t 0S¢ 00€ [V]sesny-a.d “xel
81L £99 08S 1€S Vaaz 8vE 16C 1€ €81 [v] (A00S/09% X €) snonuiuod
/8L geL (b9 065 £9v 18€ ¥0€ 16 (4 [v] (A 00% X €) snonupuod
jua4and Jndul "xep
wou mmwmw upu mwww oﬁm”m (z [OMV /;ww] (xe1q ‘1030w ‘1omod aul)
19ZIS 3|ged ‘Xey —|
785 0bS 0Lt 0cY €5¢ 88T 174 161 16T [vMI] (QV A 09%) YA snonuiuod mtj
$SS 9IS 95b 187 eee {244 8T¢ 08T b1 [vmi] (QV A 00) YAY snonuiuod oSs|
€08 9b/L 69 ¥6S £8b L6€ 433 92 602 [v] (A 005-09% X €) JuaNIWIBIUT ogs)
0€L 8/9 065 0bS (9727 19€ 20€ (024 06T [v] (A 005-09% X €) snonuiuod E
088 028 veL 099 828 13 1bE 98¢ x4 [v] (A 00% X €) JuspiwIRIuT
008 SbL 859 009 08t S6E S1€ 092 {414 [v] (A 00% X £) snonuiuo)
jua.ind 3nding
[E] 13 13 13 za za za 1d 1d ¥S dI
13 13 13 13 za za za 1d 1d T2 dI
a a £ A ¥a ¥a ¥a €a €d 00 dI
009 0SS 005 0S¥ 0sg 00g 0S¢ 00z 0ST N09% 38 [dH] Indino yeys |eaidAL
0St 00t 393 513 0S¢ 002 09T ZET 0TT [T andino yeys [edidAL
0Std 00td GSed GTed 0Sed 002d 09Td Z€Td 0T1d aAup Aduanbay S|qeisnipy

2)NulW T 10j 90T T PEOJISA0 |EWION

117

MG.11.F1.22 - VLT® is a registered Danfoss trademark.



VLT® HVAC DRIVE High Power

Instruction Manual

5. General Specifications

*(%G -/+) 404 pamojje aq Isnw Adeinddeul Juswainseaw awos ‘Juawdinba e sy Jo 93e3S Y)M Spew e sjuswainseaw ybnoyyy

*(yoea ‘g 30]s 10  10|s 40y suondo

10 ‘pJed |043u0d papeo) Ajny e 1oj ea3xa Mp Ajuo AjjeaidAl ybnoy) 'sassol au3 03 M 0€ 03 dn ppe Aew peoj Jawoisnd pue suoido Jaypn4 ‘papnjoul a.1e sanjeA uondwinsuod Jamod paed [043u0d [edidA pue 407
*Apueoyjubis asu Aew sasso| Jamod ay3 ‘jeuiwou wouy pasied si Adusnbaiy Buiydums ayy J1

*BSI9A DIA pue AP Aduanbaly sjgeisnipe ayj ul Ssoj Jamod ay3 03 ppe 0s|e ||IM siojow Aduaidiyd JamoT *(aull Japloq £49/z49) Aduaiouls Jojow |edidA) e uo paseq aJe sanjep

*(suonipuod 3|qed pue a6e3joA Ul AJB1IeA 0 S33e[ed DURIS|0Y) %ST -/+ UIYIM 3q 0} psjdadxa pue SuoRipuod peoj [ew.ou je si ssof Jamod [eaidAy syl ¢,

*Aouanbauy pajes pue peoj pajed je ss|qed J0jow papiRIys [W §] Y 9T Buisn painsesiy (¢ m
abneo alip uedLsWy (; m
'$35/14 UONISS 335 ‘asny Jo adAy 104 (¢ S
860 860 860 86°0 86°0 86°0 860 86°0 86°0 86'0 (¢ Fouaniy3 =
€1¢ (444 €92 €9 6'¥9T €187 €9¢T ¥'Ser T'40T §'S6 [63] +S dI 21nsopud Jybiom 3
€1e (444 €97 €92 69T €18T £9¢T &4 T'%0T 556 [6%] 12 dI 31nsopud ybIM S
LLT 9€T ¥4 1e¢ €1ST LLET 6'CeT 8111 506 618 [63] 00 dI a:nsopud ybiem =
(» [M] peoj "xew pajed je m
€196 [2L8 (3244 6bv9 619 1285 951§ €62k 4513 PITE 50| Jomod paIewnsy g
JuswuodIAug .MJ
006 006 00Z 00 009 00S 00b 0S€ 0S¢ [f44 [v]Sesny-a1d “xep =
£09 6bS 4312 veY 00t 43 962 (1] 24 L61 GST [v] (A 069 X €) snonunuo) ©
£09 6bS [4:12 vEY 06€ 6€€ 98¢ veT 68T 16T [v] (A 645 X €) snonuiuod ®
£09 ¥/S #08 €S 80p 1 66¢ (74 86T 8ST [v] (A 0SS X €) snonuuo) g
jualind ndul "xew ]
o~
upu memw wsul mmmwm oﬁmmw (z [OMV /;ww] (xeiq ‘1030w “1amod auly) m
19ZIS 9|qed ‘Xep =
€SL 789 865 8€S 8L 1% LyE 68C 67T S81 [vA] (O A 069) VAY snonunuod = t_w L
£29 895 861 8t 86€ 343 682 THC 161 $ST [vA] (OV A §£S) ¥AY snonupuo) | =
009 895 86% 8vt 86€ (323 68 e 161 ¥ST [vA] (Ov A 0SS) VAY snonunuod o
€69 L29 0SS S61 Obb 8L€ 61¢ 992 112 LT [v] (A 069-5£S X €) JuSRIWIU] ool
0€9 045 005 0St 00t vbe 062 we 26T GST [v] (A069-6£S X €) snonuuod 1
£69 959 /S L15 09% 96¢ 233 8/ [ X44 8.1 [v] (A 0SS X €) JuspIWIBI]
0€9 965 fordsy 0L 8Th 09¢ €0¢ £5¢ 102 291 [v] (A 0SS X €) snonuiuo)
jualind ndinQ
13 13 13 [E] za za za za 1d 1d S dI
13 13 13 13 za za za za 10 1a T2dI
€| A €| a ¥a ¥a ¥a ¥a €d €a 00 dI
059 009 005 0St 00% 0S¢ 00€ 0S¢ 002 0ST A S£8 12 [dH] Indino yeys [eaidAL
095 005 00% [3 STE 0S¢ 00T 097 [431 01T [MAT3ndING Peys [ed1dAL
095d 00Sd 00bd §Ged GTEd 0Sed 00zd 097d [43%] 0TTd SALp Aousnbayy 3|qelsnipy

9JNUIW T 10} 90T T PEOMOAO [BWION

118



VLT® HVAC DRIVE High Power
Instruction Manual M 5. General Specifications

Line power supply (L1, L2, L3)
Line power supply (L1, L2, L3):

Supply voltage 380-480 V £10%
Supply voltage 525-600 V £10%
Supply frequency 50/60 Hz
Max. imbalance temporary between line phases 3.0% of rated supply voltage
True Power Factor (A) > 0.9 nominal at rated load
Displacement Power Factor (cos®) near unity (> 0.98)
Switching on input supply L1, L2, L3 (power-ups) < enclosure type A maximum twice/min.

Switching on input supply L1, L2, L3 (power-ups) > enclosure type B, C  maximum once/min.
Switching on input supply L1, L2, L3 (power-ups) > enclosure type D, E maximum once/2 min.
Environment according to EN60664-1 overvoltage category III / pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS sym-
metrical Amperes, 480/600 V maximum.

Motor output (U, V, W):

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

Torque characteristics:

Starting torque (Constant torque) maximum 110% for 1 min.”
Starting torque maximum 120% up to 0.5 sec.”
Overload torque (Constant torque) maximum 110% for 1 min.*

*Percentage relates to the nominal torque for the VLT HVAC Drive.

Cable lengths and cross-sections:

Max. motor cable length, shielded/armored VLT HVAC Drive: 492 ft [150 m]
Max. motor cable length, unshielded/unarmored VLT HVAC Drive: 984 ft [300 m]
Max. cross-section to motor, line power, load sharing and brake *

Maximum cross-section to control terminals, 0.0023 in.2[1.5 mm?]/16 AWG (2 x 0.0012 in.2

rigid wire [2 x 0.75 mm?])
Maximum cross-section to control terminals, flexible cable 0.0016 in.2 [1 mm?]/18 AWG
Maximum cross-section to control terminals, cable with en-

closed core 0.00078 in.2 [0.5 mmZ2]/20 AWG
Minimum cross-section to control terminals 0.00039 in.2 [0.25 mm?]

* See Line Supply tables for more information!
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Digital inputs:

Programmable digital inputs 4 (6)
Terminal number 18, 19, 279, 29, 32, 33,
Logic PNP or NPN
Voltage level 0-24VDC
Voltage level, logic'0' PNP <5V DC
Voltage level, logic'l' PNP > 10V DC
Voltage level, logic '0' NPN > 19V DC
Voltage level, logic '1' NPN <14V DC
Maximum voltage on input 28 V DC
Input resistance, Ri approx. 4 kQ

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.
1) Terminals 27 and 29 can also be programmed as output.

Analog inputs:

Number of analog inputs 2
Terminal number 53, 54
Modes Voltage or current
Mode select Switch S201 and switch S202
Voltage mode Switch S201/switch S202 = OFF (U)
Voltage level :0to + 10 V (scaleable)
Input resistance, Ri approx. 10 kQ
Max. voltage +20V
Current mode Switch S201/switch S202 = ON (I)
Current level 0/4 to 20 mA (scalable)
Input resistance, Ri approx. 200 Q
Max. current 30 mA
Resolution for analog inputs 10 bit (+ sign)
Accuracy of analog inputs Max. error 0.5% of full scale
Bandwidth : 200 Hz
The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.
150BA11/.10 ¢— PELYV isolation
+2f;/: Control g Mains

I ]

: " i

i High —

37 I_ v(I)g\tage — Motor

1

Functional !

ncon®> § ;

RS485 — < = DC-Bus
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Pulse inputs:

Programmable pulse inputs 2
Terminal number pulse 29, 33
Max. frequency at terminal, 29, 33 110 kHz (push-pull driven)
Max. frequency at terminal, 29, 33 5 kHz (open collector)

Min. frequency at terminal 29, 33 4 Hz
Voltage level see section on Digital input
Maximum voltage on input 28 V DC
Input resistance, Ri approx. 4 kQ

Pulse input accuracy (0.1-1 kHz) Max. error: 0.1% of full scale

Analog output:

Number of programmable analog outputs 1
Terminal number 42
Current range at analog output 0/4 - 20 mA
Max. load to common at analog output 500 Q
Accuracy on analog output Max. error: 0.8% of full scale
Resolution on analog output 8 bit

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

Control card, RS-485 serial communication:
Terminal number
Terminal number 61

68 (P, TX+, RX+), 69 (N,TX-, RX-)
Common for terminals 68 and 69

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

Digital output:

Programmable digital/pulse outputs 2
Terminal number 27,291
Voltage level at digital/frequency output 0-24V
Max. output current (sink or source) 40 mA
Max. load at frequency output 1 kQ
Max. capacitive load at frequency output 10 nF
Minimum output frequency at frequency output 0 Hz
Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1% of full scale
Resolution of output frequency 12 bit

1) Terminal 27 and 29 can also be programmed as input.

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

Control card, 24 V DC output:
Terminal number
Max. load

12, 13
: 200 mA

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

Programmable relay outputs 2
Relay 01 Terminal number 1-3 (break), 1-2 (make)
Max. terminal load (AC-1)Y on 1-3 (NC), 1-2 (NO) (Resistive load) 240 VAC, 2 A
Max. terminal load (AC-15)Y) (Inductive load @ cosg 0.4) 240 VAC, 0.2 A
Max. terminal load (DC-1)V on 1-2 (NO), 1-3 (NC) (Resistive load) 60VDC, 1A
Max. terminal load (DC-13)Y) (Inductive load) 24V DC,0.1A
Relay 02 Terminal number 4-6 (break), 4-5 (make)
Max. terminal load (AC-1)Y on 4-5 (NO) (Resistive load) 240 VAC, 2 A
Max. terminal load (AC-15)Y on 4-5 (NO) (Inductive load @ cosg 0.4) 240 VAC, 0.2 A
Max. terminal load (DC-1)Y on 4-5 (NO) (Resistive load) 80VDC, 2A
Max. terminal load (DC-13)Y on 4-5 (NO) (Inductive load) 24V DC, 0.1 A
Max. terminal load (AC-1)Y) on 4-6 (NC) (Resistive load) 240 VAC, 2 A
Max. terminal load (AC-15)Y on 4-6 (NC) (Inductive load @ cos¢ 0.4) 240 VAC, 0.2 A
Max. terminal load (DC-1)Y on 4-6 (NC) (Resistive load) 50VDC, 2A
Max. terminal load (DC-13)% on 4-6 (NC) (Inductive load) 24V DC,0.1A
Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24V DC 10 mA, 24 V AC 20 mA
Environment according to EN 60664-1 overvoltage category III/pollution degree 2
1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation
(PELV).

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5V £0.5V

Max. load 25 mA
The 10V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.

Control characteristics:

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

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

Enclosure < enclosure type D IP 00, IP 21, IP 54
Enclosure > enclosure type D, E IP 21, IP 54
Enclosure kit available < enclosure type D IP 21/TYPE 1/IP 4X top
Vibration test 1.0g
Max. relative humidity 5%-95% (IEC 721-3-3; Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 721-3-3), uncoated class 3C2
Aggressive environment (IEC 721-3-3), coated class 3C3

Test method according to IEC 60068-2-43 H2S (10 days)
Max. 113° F [45° C] (AVM switching mode only!) and max. 104° F [40°

Ambient temperature C] over a 24 hour period.
Max. 104° F [40° C] (SFAVM switching mode only!) and max. 95° F [35°
Ambient temperature C] over a 24 hour period.

Derating for high ambient temperature, see the Design Guide, section on Special Conditions

Minimum ambient temperature during full-scale operation 32° F[0° C]
Minimum ambient temperature at reduced performance 14° F [-10° C]
Temperature during storage/transport -13°-+149°/158° F [-25°-+65°/70° C]
Maximum altitude above sea level without derating 3280 ft [1000 m]
Maximum altitude above sea level with derating 9842 ft [3000 m]

Derating for high altitude, see section on special conditions.
EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3
EN 61800-3, EN 61000-6-1/2,
EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN
EMC standards, Immunity 61000-4-6

See section on special conditions.

Control card performance:
Scan interval :5ms

Control card, USB serial communication:
USB standard 1.1 (Full speed)
USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

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

The USB connection is not galvanically isolated from protection ground. Use only
isolated laptop/PC as connection to the USB connector on VLT HVAC Drive or an
isolated USB cable/drive.
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Protection and Features:

. Electronic thermal motor protection against overload.

. Temperature monitoring of the heatsink ensures that the adjustable frequency drive trips
if the temperature reaches 203° F £ 9° F [95° C % 5° C]. An overload temperature cannot
be reset until the temperature of the heatsink is below 158° C £ 9° C [70° C £ 5° C]
(Guideline - these temperatures may vary for different power sizes, enclosures, etc.).
VLT HVAC drive has an auto-derating function to prevent it's heatsink from reaching 203°
F [95° C].

. The adjustable frequency drive is protected against short-circuits on motor terminals U,
V, W.

. If a line phase is missing, the adjustable frequency drive trips or issues a warning (de-
pending on the load).

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

. The adjustable frequency drive is protected against ground faults on motor terminals U,
V, W.
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6. Warnings and Alarms

6.1. Alarm and Status Messages

6.1.1. Alarms and warnings

A warning or an alarm is signaled by the relevant LED on the front of the adjustable frequency
drive, indicated by a code on the display.

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

In the event of an alarm, the adjustable frequency drive will have tripped. Alarms must be reset
to restart operation once their cause has been rectified. This may be done in four ways:

1. By using the [RESET] control button on the LCP control panel.
2 Via a digital input with the “Reset” function.

3. Via serial communication/optional serial communication bus.
4

By resetting automatically using the [Auto Reset] function, which is a default setting for
VLT HVAC Drive. See par. 14-20 Reset Mode in VLT® HVAC Drive Programming Guide,
MG.11Cx.yy

NOTE
After a manual reset using the [RESET] button on the LCP, the [AUTO ON] button
must be pressed to restart the motor.

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

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

Alarms that are not trip-locked can also be reset using the automatic reset function in parameter
14-20 (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means
that either a warning occurs before an alarm, or that it can be specified whether it is a warning
or an alarm that is to be displayed for a given fault.

This is possible, for instance, in parameter 1-90 Motor Thermal Protection. After an alarm or trip,
the motor carries on coasting, and the alarm and warning flash on the adjustable frequency drive.
Once the problem has been rectified, only the alarm continues flashing.
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No. Description Warn-  Alarm/Trip  Alarm/Trip Lock Parameter Refer-
ing ence

1 10 Volts low X

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

3 No motor x) 1-80

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

5 DC link voltage high X

6 DC link voltage low X

7 DC overvoltage X X

8 DC undervoltage X X

9 Inverter overloaded X X

10 Motor ETR overtemperature X) X) 1-90

11  Motor thermistor overtemperature ) x) 1-90

12 Torque limit X X

13 Overcurrent X X X

14 Ground fault X X X

15 Hardware mismatch X X

16  Short Circuit X X

17  Control word timeout X) X) 8-04

25  Brake resistor short-circuited X

26  Brake resistor power limit ) x) 2-13

27  Brake chopper short-circuited

28 Brake check X) x) 2-15

29 Power board overtemp. X X X

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

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

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

33  Soft-charge fault X X

34 Serial communication bus fault X X

38 Internal fault X X

47 24V supply low X X X

48 1.8 V supply low X X

50 AMA calibration failed X

51 AMA check Unom and Inom X

52 AMA low Inom X

53  AMA motor too big X

54  AMA motor too small X

55 AMA parameter out of range X

56 AMA interrupted by user X

57  AMA timeout X

58 AMA internal fault X X

59  Current limit X

61  Tracking Error X) (X) 4-30

62  Output Frequency at Maximum Limit X

64 Voltage Limit X

65 Control Board Overtemperature X X X

66 Heatsink Temperature Low X

67 Option Configuration Has Changed X

68 Safe Stop Activated X

80 Drive Initialized to Default Value X

6.1: Alarm/Warning code list

(X) Dependent on parameter

LED indication
Warning yellow
Alarm flashing red
Trip-locked yellow and red
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Warning Word

Brake Check
Pwr. Card Temp
Ground Fault
Ctrl.Card Temp
Ctrl. Word TO
Overcurrent
Torque Limit
Motor Th Over
Motor ETR Over
Inverter Overld.
DC Undervolt
DC Overvolt

Extended
Word
Ramping

AMA Running
Start CW/CCW
Slow-down
Catch Up
Feedback High
Feedback Low
Output Current High
Output Current Low
Output Freq High
Output Freq Low
Brake Check OK

Status

Alarm Word and Extended Status Word

Bit Hex Dec Alarm Word

0 00000001 1 Brake Check

1 00000002 2 Pwr. Card Temp

2 00000004 4 Ground Fault

3 00000008 8 Ctrl.Card Temp

4 00000010 16 Ctrl. Word TO

5 00000020 32 Overcurrent

6 00000040 64 Torque Limit

7 00000080 128 Motor Th Over

8 00000100 256 Motor ETR Over

9 00000200 512 Inverter Overld.

10 00000400 1024 DC Undervolt

11 00000800 2048 DC Overvolt

12 00001000 4096 Short Circuit

13 00002000 8192 Soft-charge fault

14 00004000 16384 Line ph. Loss

15 00008000 32768 AMA Not OK

16 00010000 65536 Live Zero Error

17 00020000 131072 Internal Fault

18 00040000 262144 Brake Overload

19 00080000 524288 U-phase Loss

20 00100000 1048576 V-phase Loss

21 00200000 2097152 W-phase Loss

22 00400000 4194304 Ser. com. bus
fault

23 00800000 8388608 24 V Supply Low

24 01000000 16777216 Line Failure

25 02000000 33554432 1.8 V Supply Low

26 04000000 67108864 Brake Resistor

27 08000000 134217728  Brake IGBT

28 10000000 268435456  Option Change

29 20000000 536870912  Drive Initialized

30 40000000 1073741824  Safe Stop

DC Voltage Low Braking Max

DC Voltage High Braking

Line ph. Loss Out of Speed Range
No Motor OVC Active

Live Zero Error

10 V Low

Brake Overload
Brake Resistor
Brake IGBT

Speed Limit

Ser. com. bus fault

24 V Supply Low
Line Failure
Current Limit
Low Temp
Voltage Limit
Unused

Unused

Unused

6.2: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out for diagnosis via
serial bus or optional serial communication bus. See also par. 16-90, 16-92 and 16-94.

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the con-
trol card is below 10 V.

Remove a portion of the load from terminal
50, as the 10 v supply is overloaded. Max. 15
mA or minimum 590 Q.

WARNING/ALARM 2, Live zero error:
The signal on terminal 53 or 54 is less than
50% of the value set in par. 6-10, 6-12, 6-20
or 6-22, respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of
the adjustable frequency drive.

WARNING/ALARM 4, Line phase loss:
A phase is missing on the supply side, or the
line voltage imbalance is too high.

This message also appears in case of a fault
in the input rectifier on the adjustable fre-
quency drive.

Check the supply voltage and supply currents
to the adjustable frequency drive.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher
than the overvoltage limit of the control sys-
tem. The adjustable frequency drive is still
active.

WARNING 6, DC link voltage low:

The intermediate circuit voltage (DC) is below
the undervoltage limit of the control system.
The adjustable frequency drive is still active.
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WARNING/ALARM 7, DC overvoltage:

If the intermediate circuit voltage exceeds the
limit, the adjustable frequency drive trips after
a given period of time.

Possible corrections:
Select Overvoltage Control function
in par. 2-17

Connect a brake resistor
Extend the ramp time
Activate functions in par. 2-10
Increase par. 14-26

Selecting OVC function will extend the ramp
times.

Alarm/warning limits:

VLT HVAC 3 x 200-240 3 x 380-500

V AC V AC

[VDC] [VDC]

Undervoltage 185 373
Voltage warning 205 410
low
Voltage warning  390/405 810/840
high (w/o brake -
w/brake)
Overvoltage 410 855

The voltages stated are the intermediate circuit
voltage of the VLT HVAC with a tolerance of +
5%. The corresponding line voltage is the in-
termediate circuit voltage (DC link) divided by
1.35.

WARNING/ALARM 8, DC undervoltage:
If the intermediate circuit voltage (DC) drops
below the “voltage warning low” limit (see ta-
ble above), the adjustable frequency drive
checks if 24 V backup supply is connected.

If no 24 V backup supply is connected, the
adjustable frequency drive trips after a given
period of time, depending on the unit.

To check whether the supply voltage matches
the adjustable frequency drive, see 3.2 Gen-
eral Specifications.

WARNING/ALARM 9, Inverter overloa-
ded:

The adjustable frequency drive is about to cut
out because of an overload (too high current
for too long). The counter for electronic, ther-
mal inverter protection gives a warning at
98% and trips at 100%, while giving an alarm.
You cannot reset the adjustable frequency
drive until the counter is below 90%.

Danfiss

The fault is that the adjustable frequency
drive has been overloaded by more than nom-
inal current for too long.

WARNING/ALARM 10, Motor ETR over-
temperature:

According to the electronic thermal protection
(ETR), the motor is too hot. You can choose if
you want the adjustable frequency drive to
give a warning or an alarm when the counter
reaches 100% in par. 1-90. The fault is that
the motor has been overloaded by more than
nominal current for too long. Check that the
motor par. 1-24 is set correctly.

WARNING/ALARM 11, Motor thermistor
overtemp:

The thermistor or the thermistor connection is
disconnected. You can choose if you want the
adjustable frequency drive to give a warning
or an alarm in par. 1-90. Make sure the ther-
mistor is connected correctly between termi-
nal 53 or 54 (analog voltage input) and
terminal 50 (+10 V supply), or between ter-
minal 18 or 19 (digital input PNP only) and
terminal 50. If a KTY sensor is used, check for
correct connection between terminal 54 and
55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par.
4-16 (in motor operation), or the torque is
higher than the value in par. 4-17 (in regen-
erative operation).

WARNING/ALARM 13, Overcurrent:

The inverter peak current limit (approximately
200% of the rated current) is exceeded. The
warning will last approximately 8-12 sec., then
the adjustable frequency drive trips and issues
an alarm. Turn off the adjustable frequency
drive and check if the motor shaft can be
turned and if the motor size matches the ad-
justable frequency drive.

ALARM 14, Ground fault:

There is a discharge from the output phases
to ground, either in the cable between the ad-
justable frequency drive and the motor or in
the motor itself.

Turn off the adjustable frequency drive and
remove the ground fault.

ALARM 15, Incomplete hardware:
A fitted option is not handled by the present
control board (hardware or software).
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ALARM 16, Short-circuit:

There is a short-circuit in the motor or on the
motor terminals.

Turn off the adjustable frequency drive and
remove the short-circuit.

WARNING/ALARM 17, Control
timeout:

There is no communication to the adjustable
frequency drive.

The warning will only be active when par. 8-04
is NOT set to OFF~.

If par. 8-04 is set to Stop and Trip, a warning
appears and the adjustable frequency drive
ramps down to zero speed, while giving an
alarm.

Par. 8-03 Control Word Timeout Time could
possibly be increased.

WARNING 24, External fan fault:

The fan warning function is an extra protec-
tion function that checks if the fan is running/
mounted. The fan warning can be disabled in
Fan Monitor, par. 14-53, (set to [0] Disabled).

WARNING 25, Brake resistor short-
circuited:

The brake resistor is monitored during opera-
tion. If it short-circuits, the brake function is
disconnected and the warning appears. The
adjustable frequency drive still works, but
without the brake function. Turn off the ad-
justable frequency drive and replace the brake
resistor (see par. 2-15 Brake Check).

ALARM/WARNING 26, Brake resistor
power limit:

The power transmitted to the brake resistor is
calculated as a percentage, as a mean value
over the last 120 s based on the resistance
value of the brake resistor (par. 2-11) and the
intermediate circuit voltage. The warning is
active when the dissipated braking energy is
higher than 90%. If 7rijp[2] has been selected
in par. 2-13, the adjustable frequency drive
cuts out and issues this alarm, when the dis-
sipated braking energy is higher than 100%.

WARNING/ALARM 27, Brake chopper
fault:

The brake transistor is monitored during op-
eration, and if it short-circuits, the brake func-
tion disconnects and the warning is issued.
The adjustable frequency drive is still able to
run, but since the brake transistor has short-

word
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circuited, substantial power is transmitted to
the brake resistor, even if it is inactive.

Turn off the adjustable frequency drive and
remove the brake resistor.

Warning: There is a risk of sub-
stantial power being transmit-
ted to the brake resistor if the
brake transistor is short-circuit-
ed.

ALARM/WARNING 28, Brake check
failed:

Brake resistor fault: the brake resistor is not
connected/working.

WARNING/ALARM 29, Drive overtem-
perature:

If the enclosure is IP 20 or IP 21/TYPE 1, the
cut-out temperature of the heatsink is 203° F
+10° F [95° C +5°C]. The temperature fault
cannot be reset until the temperature of the
heatsink is below 158° F [70° C].

The fault could be a resulit of:
- Ambient temperature too high

- Motor cable too long

ALARM 30, Motor phase U missing:
Motor phase U between the adjustable fre-
quency drive and the motor is missing.

Turn off the adjustable frequency drive and
check motor phase U.

ALARM 31, Motor phase V missing:
Motor phase V between the adjustable fre-
quency drive and the motor is missing.

Turn off the adjustable frequency drive and
check motor phase V.

ALARM 32, Motor phase W missing:
Motor phase W between the adjustable fre-
quency drive and the motor is missing.

Turn off the adjustable frequency drive and
check motor phase W.

ALARM 33, Soft-charge fault:

Too many power-ups have occurred within a
short time period. See the chapter General/
Specifications for the allowed number of pow-
er-ups within one minute.

WARNING/ALARM 34, Serial communi-
cation bus fault:

The serial communication bus on the commu-
nication option card is not working.
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ALARM 38, Internal fault:
Contact your local Danfoss supplier.

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply
may be overloaded, otherwise contact your
Danfoss supplier.

ALARM 48, 1.8 V supply low:
Contact your Danfoss supplier.

WARNING 49, Speed limit:
The speed has been limited by range in par.
4-11 and par. 4-13.

ALARM 50, AMA calibration failed:
Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:
The setting of motor voltage, motor current
and motor power is presumably wrong. Check
the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the set-
tings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried
out.

ALARM 54,
AMA motor too small:

The motor is too small for the AMA to be car-
ried out.

ALARM 55, AMA par. out of range:
The par. values found from the motor are out-
side the acceptable range.

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

ALARM 57, AMA timeout:

Try to start the AMA again a number of times
until it is carried out. Please note that repea-
ted runs may heat the motor to a level where
the resistances Rs and Rr are increased. In
most cases, however, this is not critical.

WARNING/ALARM 58, AMA internal
fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par.
4-18.

Danfiss

WARNING 62, Output Frequency at
Maximum Limit:

The output frequency is limited by the value
set in par. 4-19

ALARM 63, Mechanical Brake Low:

The actual motor current has not exceeded
the “release brake” current within the “Start
delay” time window.

WARNING 64, Voltage Limit:

The load and speed combinations demand a
motor voltage higher than the actual DC link
voltage.

WARNING/ALARM/TRIP 65, Control
Card Overtemperature:

Control card overtemperature: The cut-out
temperature of the control card is 176° F [80°
Cl.

WARNING 66, Heatsink Temperature
Low:

The heatsink temperature is measured as 32°
F [0° C]. This could indicate that the temper-
ature sensor is defective and thus the fan
speed is increased to the maximum if the pow-
er part or the control card is very hot.

ALARM 67, Option Configuration has
Changed:

One or more options has either been added or
removed since the last power-down.

ALARM 70, Illegal Frequency Configura-
tion:

Current combination of control board and
power board is illegal.

ALARM 80, Drive Initialized to Default
Value:

Parameter settings are initialized to default
setting after a manual (three-finger) reset or
via par. 14-22.
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7. Annexes
Mechanical dimensions, D Enclosures
Frame size D1 D2 D3 D4
150-175 hp | 250-350 hp
150-250 hp [110-160 | 250-350 hp [160-250 | [110-132 [160-250
kw] kw] kw] kW ]
(380-480 V) (380-480 V) (380-480 V) | (380-480 V)
150-250 hp [110-160 | 250-450 hp [160-315 | 150-175 hp | 250-450 hp
kw] kw] [110-132 [160-315
(525-600 V) (525-600 V) kW] kW]
(525-600 V) | (525-600 V)
IP 21 54 21 54 00 00
NEMA Type 1 Type 12 Type 1 Type 12 Chassis Chassis
Card- Height
board
box size 25.6in | 25.6in[650 | 25.6in | 25.6in[650 | 25.6in [650 | 25.6in [650
Shipping [650 mm] mm] [650 mm] mm] mm] mm]
dimen-
sions
Width 68.1in [68.1in[1730| 68.1in |68.1in[1730| 48in[1220 | 58.7 in [1490
[1730 mm] mm] [1730 mm] mm] mm] mm]
Depth 22.4in | 224in[570 | 224in | 22.4in[570 | 22.4in[570 | 22.4in [570
[570 mm] mm] [570 mm] mm] mm] mm]
a’;‘:‘e di- I 45.6in |45.6in[1159| 60.6in |60.6in [1540| 39.3in [997 | 50.3 in [1277
T 9 [1159 mm] mm] [1540 mm] mm] mm] mm]
Width 16.5in 16.5 in [420 16.5in 16.5in [420 | 16.1in[408 | 16.1in [408
[420 mm] mm] [420 mm] mm] mm] mm]
Depth 14.7 in 14.7 in [373 14.7 in 14.7in [373 | 14.7in[373 | 14.7in [373
[373 mm] mm] [373 mm] mm] mm] mm]
Max 229.3 Ibs 229.31bs | 332.91bs | 332.91bs | 200.6 Ibs [91 | 304 Ibs [138
weight [104 kg] [104 kg] [151 kg] [151 kg] kgl kgl
Mechanical dimensions, E Enclosures
Frame size El E2
450-600 hp
450-600 hp [315-450 kW] [315-450 kW]
(380-480 V) (380-480 V)
500-750 hp [355-560 kW] 500-750 hp
(525-600 V) [355-560 kW]
(525-600 V)
IP 21 54 00
NEMA Type 12 Type 12 Chassis
g:."’b.““' box size | Height 33.1 in [840 mm] 33.1in[840 mm] | 32.7in [831 mm]
ipping dimensions
Width 86.5 in [2197 mm] 86.5 in [2197 mm] 67.1in [1705 mm]
Depth 29 in [736 mm] 29 in [736 mm] 29 in [736 mm]
Drive dimensions Height 78.7 in [2000 mm] 78.7 in [2000 mm] 59 in [1499 mm]
Width 23.6 in [600 mm] 23.6 in [600 mm] 23 in [585 mm]
Depth 19.5 in [494 mm] 19.5 in [494 mm] 19.5 in [494 mm]
Max weight 690 Ibs [313 kg] 690 Ibs [313 kg] 611 Ibs [277 kg]
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A

Abbreviations 7
Acceleration Time 79
Access To Control Terminals 63
Airflow 29
Ama 71
Analog Inputs 120
Analog Output 121
Approvals 6
Automatic Motor Adaptation (ama) 70
B

Back Cooling 31
Brake Cable 58
Brake Resistor Temperature Switch 62
Branch Circuit Protection 60
C

Cable Length And Cross-section: 51
Cable Lengths And Cross-sections 119
Cable Positions 25
Cabling 50
Communication Option 129
Control Cable Routing 49
Control Cables 68
Control Cables 67
Control Card Performance 123
Control Card, +10 V Dc Output 122
Control Card, 24 V Dc Output 121
Control Card, Rs-485 Serial Communication 121
Control Card, Usb Serial Communication 123
Control Characteristics 122
Control Terminals 63
Cooling 29
D

Dc Link 127
Default Settings 84
Digital Inputs: 120
Digital Output 121
Disposal Instructions 9
Drip Shield Installation 36
Duct Cooling 31
Duct Kit Ordering Numbers 31
Duct Work Cooling Kits 36
E

Efficient Parameter Set-up For Hvac Applications 76
Elcb Relays 56
Electrical Installation 63, 67
Etr 128
Example Of Changing Parameter Data 75
External Fan Supply 60
F

Floor Mounting 33
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Fuse Tables 61
Fuses 60
Fusing 50
G

General Considerations 22
General Specifications 119
General Warning 10
Graphical Display 73
Ground Leakage Current 10
Grounding 55
I

Input Polarity Of Control Terminals 68
Installation Of 24 Volt External Dc Supply 50
Installation Of Rittal Enclosures 37
Installation On Pedestal 46
Installation On The Wall - Ip 21 (nema 1) And Ip 54 (nema 12) Units 32
Intermediate Circuit 127
It Line Power 56
J

Jog Speed 81
K

Kit Contents 37
Kty Sensor 128
L

Language 77
Language Package 1 77
Language Package 2 77
Language Package 3 77
Language Package 4 77
Lcp 73
Lcp 101 74
Lep 102 73
Leakage Current 11
Leds 73,74
Lifting 17
Line Connection 59
Line Power Supply (11, L2, L3) 119
Load Sharing 58
Local Control Panel 74
M

Main Menu 84
Mechanical Dimensions 20,21, 136
Mechanical Dimensions 132
Mechanical Installation 21
Motor Cable 57
Motor Current 79
Motor Frequency, 1-23 79
Motor Nameplate 70
Motor Nominal Speed, 1-25 79
Motor Output 119
Motor Overload Protection 10
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Motor Power [hp] 78
Motor Power [hp], 1-21 78
Motor Power [kw], 1-20 78
Motor Protection 124
Motor Speed High Limit [hz], 4-14 81
Motor Speed High Limit [rpm], 4-13 80
Motor Speed Low Limit [hz], 4-12 80
Motor Speed Low Limit Rpm, 4-11 80
Motor Thermal Protection 72
Motor Voltage 78
Motor Voltage, 1-22 78
N

Nameplate Data 70
Numerical Display 74
o

Ordering 37
Output Performance (u, V, W) 119
Overcurrent Protection 60
P

Parallel Connection Of Motors 72
Parameter Options 84
Parameter Set-up 82
Pedestal Installation 33
Planning The Installation Site 16
Potentiometer Reference 66
Power Connections 50
Protection And Features 124
Pulse Inputs 121
Pulse Start/stop 65
Q

Quick Menu 84
Quick Menu Mode 75
R

Ramp 1 Ramp-down Time, 3-42 80
Ramp-up Time 1 Parameter, 3-41 79
Rated Power 18
Receiving The Adjustable Frequency Drive 16
Relay Outputs 122
Repair Work 11
Required Tools: 46
Residual Current Device 11
Rfi Switch 56
S

Safe Stop 11
Safe Stop Installation 12
Safety Category 3 (en 954-1) 13
Safety Instructions 10
Serial Communication 123
Serial Communication Bus Connection 49
Shielded Cables 57
Shielded/armored 68
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Shielding Of Cables: 51
Short-circuit Protection 60
Sine-wave Filter 51
Space 22
Speed Up/slow 66
Start/stop 65
Status Messages 73
Stopping Category 0 (en 60204-1) 13
Surroundings 123
Switches 5201, $202, And S801 69
Switching Frequency: 51
Symbols 6
T

Terminal Locations 23,25
Torque 56
Torque Characteristics 119
Torque For Terminals 57
V)

Unintended Start 11
Unpacking 16
\")

Voltage Level 120
Voltage Reference Via A Potentiometer 66
W

Wire Access 23
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