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Reliable variable frequency drive installations begin with the complete system: the 
electrical supply, drive, motor, cabling, control signals, and operating environment. 
Problems in any of these areas can cause nuisance trips, overheating, electrical 
interference, motor damage, or unplanned downtime.

This guide outlines six areas to evaluate when planning a new installation or replacing 
an existing drive. It compares wall-mounted units with floor-standing cabinet systems 
while recognizing that their power ranges overlap. Select the configuration around the 
application, enclosure needs, service access, and manufacturer offering rather than a 
fixed horsepower cutoff. [1, 2]

Use this guide for project planning. Final ratings, protective devices, cable limits, 
clearances, and installation methods must follow the selected equipment manuals, 
applicable codes, and project engineering requirements.

Executive Summary
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Review supply voltage, grounding arrangement, available fault current, transformer capacity, and other connected loads 
before specifying the drive. Conventional six-pulse drives introduce harmonic currents; the effect on the facility depends 
on both the drive and the electrical network.

1  Power quality and electrical protection

IEEE 519 addresses harmonic performance at the point of common coupling. A drive’s advertised input-current THD 
alone does not establish facility compliance. Confirm the project criteria and evaluate the combined installation. [3]

For either configuration, verify the assembly short-circuit current rating against available fault current and use the specified 
upstream protective devices. A drive’s rating depends on the tested protection combination; substituting a fuse or breaker 
can change that rating. [1, 2]

Wall-mounted drives. Check for built-
in input impedance before adding a line 
reactor or DC choke. An external 3% or 5% 
reactor is not a universal requirement. Select 
additional conditioning from the manufacturer’s 
recommendations and site conditions, including 
weak supplies or generator operation.

Floor-standing cabinets. Evaluate harmonic 
performance at the system level. Options may 
include reactors, passive or active filtering, 
multipulse arrangements, or a low-harmonic 
drive. A dedicated isolation transformer is 
an application decision, not an automatic 
requirement for cabinet drives.
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2  Motor cabling and output filtering

A drive’s pulse-width-modulated output has fast voltage transitions. Cable reflections can increase motor-terminal voltage 
stress. Common-mode currents can also contribute to bearing damage. These are related installation concerns, but they 
require separate evaluation.
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Note: ÛLL and du/dt values are approximately 20% higher with resistor braking.

Additional note for sine filters

A sine filter also protects the motor insulation system. The peak phase-to-phase
voltage with a sine filter is approximately 1.5 · Un.

Guidelines for planning the electrical installation 117

There is no universal 100-foot 
or 300-foot filter rule. Use the 
drive manufacturer’s motor 
compatibility and cable-
length tables to determine 
whether an output reactor, 
du/dt filter, common-mode 
filter, or sine-wave filter is 
needed. These devices address 
different problems and are not 
interchangeable. [1, 2]

For long cable runs, account 
for cable capacitance, voltage 
drop, filter losses, and any limits 
on output frequency. A sine-
wave filter can reduce motor 
voltage stress, but it does not 
eliminate every bearing-current 
or grounding concern. [2, 4]

Wall-mounted drives. Select motor cable 
insulation, shielding, grounding conductors, and 
termination methods for the selected drive and 
motor. Review cable length, supply voltage, motor 
insulation capability, and switching settings together. 
An existing motor and cable should not be assumed 
suitable simply because the horsepower matches.

Floor-standing cabinets. Large installations 
may require parallel motor cables. Arrange and 
terminate parallel sets according to the approved 
design so current sharing and high-frequency 
grounding remain effective. Confirm terminal 
capacity, bending space, cable support, and entry 
locations before the cabinet is ordered.
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3  Grounding and interference control

Protective grounding provides an electrical safety path. High-frequency bonding and shield termination help control 
switching noise. The installation must address both; a general single-point grounding rule does not describe every drive-
system connection.

Identify the supply grounding system before connecting EMC filters or ground-to-phase surge components. IT, 
high-resistance-grounded, and some delta supplies can require model-specific changes or may have restrictions. 
Follow the exact frame and option instructions rather than disconnecting jumpers by a general rule. [1]

Use appropriately shielded control wiring and address ground-potential differences. Signal isolation or fiber may be 
useful for long distances or severe interference, but neither is mandatory for every cabinet installation. [5]

Wall-mounted drives. Separate motor, input 
power, and sensitive control wiring as specified 
in the hardware manual. Where routes cross, 
use right-angle crossings where practical. Use 
the recommended shield termination, including 
360-degree bonding where required, rather than 
long shield pigtails.

Floor-standing cabinets. Plan grounding and 
bonding across cabinet sections, cable entries, 
the motor, and the driven equipment. Follow the 
assembly design for protective conductors and 
bonding; a local cabinet ground bus does not 
remove the need for correctly sized equipment 
grounding conductors.
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4  Heat dissipation and cooling

Size cooling from the selected drive’s published losses and airflow requirements at the intended duty. Include filters, 
reactors, transformers, and other components that release heat into the enclosure or electrical room. A percentage-of-
horsepower estimate is useful only for preliminary planning.

Frames R10 and R11 (Front view)Frames R4...R9 (Side view)

Wall-mounted drives. Maintain the 
prescribed orientation and frame-specific 
clearances. Prevent hot exhaust air from 
recirculating into the inlet. If the drive is installed 
inside another enclosure, check the resulting 
internal temperature and the drive’s ambient and 
derating limits.

A sealed enclosure may need a heat exchanger, 
air conditioner, or another engineered heat-
removal method. The correct approach depends 
on actual heat load, ambient conditions, 
enclosure area, and the required protection 
rating; sealed construction alone does not dictate 
one cooling method.

Floor-standing cabinets. Coordinate cabinet 
heat rejection with the room HVAC design. Allow 
access to filters, fans, and cooling passages. 
Where exhaust ducting is proposed, confirm 
allowable backpressure and the manufacturer’s 
ducting requirements before connecting the 
cabinet to a building system.

Liquid cooling can be appropriate for selected 
high-power platforms. Evaluate cooling-fluid 
specifications, leak management, maintenance, 
and heat rejection to the facility. Do not assume 
liquid cooling makes the complete cabinet 
suitable for outdoor or washdown service. [1, 2]

Wall-mounted drive (illustrative view) Frames R10 and R11 (Front view)
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5  Enclosure and environmental protection

Document the actual exposure: dust, moisture, oil mist, corrosive gases, sunlight, altitude, vibration, and temperature 
extremes. Match the complete installed assembly to those conditions, including cable glands, doors, disconnects, cooling 
equipment, and accessories.

For corrosive environments, 
confirm the manufacturer’s 
declared environmental 
capability for the complete 
drive. Conformal coating can 
improve resistance to some 
contaminants, but a reference 
to a chemical environment 
class is not, by itself, a 
coating specification or a 
guarantee of protection.

Wall-mounted drives. Select the required 
enclosure type and environmental options 
from the product offering. NEMA or UL Type 
designations and IEC IP codes describe different 
test requirements and should not be presented as 
exact equivalents. IP66 alone, for example, does 
not establish Type 4X corrosion protection. [6]

Floor-standing cabinets. Check intake 
filtration, cooling-air quality, and maintenance 
access. Filter monitoring and anti-condensation 
heaters may be appropriate where operating 
conditions justify them. Heater selection and 
controls should prevent condensation during 
shutdown without exceeding equipment 
temperature limits.
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6  Mounting and service access

Use the actual dimensions, shipping weight, center of gravity, mounting details, and service requirements of the selected 
assembly. There is no single weight limit or mounting height that applies to all wall-mounted drives.

Determine electrical working space using the 
applicable code, voltage, exposure conditions, and 
equipment instructions. Avoid publishing a blanket 
36- to 42-inch clearance: actual requirements can 
be different. Rear and side access depend on cabinet 
construction and the service procedure.

Follow the manufacturer’s shipping and rigging 
instructions. Approved lifting points, sling 
arrangements, and handling methods vary by 
cabinet. Do not assume every drive can be moved by 
forklift or lifted from a generic top eyebolt. [1, 2]

Wall-mounted drives. Provide a support 
structure and anchors suited to the equipment 
load and installation conditions. Confirm cable 
bending space, enclosure-door operation, 
cooling access, and a practical position for the 
keypad. Evaluate how a replacement unit will be 
removed and installed.

Floor-standing cabinets. Verify floor 
capacity, anchorage, door swing, cable entry, 
and the delivery route. Include structural or 
seismic engineering where required. Provide 
space for module removal and lifting equipment 
as well as routine maintenance.
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Before energization, complete the manufacturer’s installation checklist. Qualified personnel should verify the supply, 
grounding, protection, wiring, terminal torque, cooling provisions, and motor data. Follow isolation procedures and the 
specified discharge time; verify absence of voltage before electrical work.

Confirm the motor’s operating limits and the application’s acceleration, deceleration, overload, and stopping 
requirements. Test local and remote commands, operating feedback, interlocks, alarms, and any safety functions using 
an approved commissioning procedure.

Record the final parameter set and retain a recoverable backup. Keep the drive identification, drawings, protection 
details, motor data, network settings, and commissioning records together. Establish inspection intervals for fans, filters, 
connections, contamination, and recurring faults using the equipment maintenance schedule. [1, 2]

Commissioning and maintenance planning

B&K Electric Wholesale can help evaluate drive applications, identify installation 
considerations, and plan the next steps with your engineering and maintenance 
teams. Involve the drive specialist early so electrical design, cooling, motor 
compatibility, and service access are addressed before installation begins.

Working with B&K



VFD Installation

G U I D E

W W W . B K - E L E C T R I C . C O M

Wall-mounted and floor-standing configurations

The following comparison summarizes common planning differences. Actual requirements depend on the selected drive 
and application.

Consideration Wall-mounted drives

Selection basis Application duty, enclosure, available mounting space

Power range Product dependent; overlaps cabinet offerings

Input power quality Check built-in impedance and site requirements

Motor protection Use motor compatibility and cable-length tables

Cooling Preserve drive clearances and manage enclosure heat

Grounding and wiring Follow shield termination and wiring separation instructions

Environment Specify the complete installed enclosure and options

Mechanical installation Verify support, anchors, cable space, and removal path

Long-term support Retain settings, manuals, and replacement details

Floor-standing cabinets

Application duty, integrated options, cabinet arrangement

Product dependent; not defined by one HP threshold

Evaluate aggregate load and selected rectifier or filtering

Apply the same review; include parallel cables where needed

Coordinate room HVAC, airflow paths, and service access

Coordinate bonding, cable entries, and cabinet sections

Evaluate filtration, condensation, and environmental exposure

Verify floor loading, anchorage, handling, and module access

Include cabinet drawings, options, and maintenance procedures

References support installation planning; always obtain the current manual for the exact drive type, frame, voltage, and options.

1  ABB ACS580-01 hardware manual

2  ABB ACS580-07 hardware manual

3  IEEE 519 overview

4  ABB Technical guide No 5 Bearing currents

5  ABB Technical guide No 3 EMC installation

6  NEMA enclosure FAQ

Technical references

https://library.e.abb.com/public/1b3a01901abd4dbbb03586df4e3e6650/3AXD50000044794_en_1_G_ACS580-01%20drives%200.75%20to%20250%20kW%2C%201.0%20to%20350%20hp%20hardware%20manual%20for%20frames%20R1-R9.pdf
https://library.e.abb.com/public/33dc347145614425906a5762a42e2420/EN_ACS580-07_HW_G_A4.pdf
https://standards.ieee.org/ieee/519/10677/
https://library.e.abb.com/public/8c253c2417ed0238c125788f003cca8e/ABB_Technical_guide_No5_RevC.pdf
https://library.e.abb.com/public/7232404ccc124ec09c906b61f19ef55f/3AFE61348280_en_E_3%20Technical%20guide%2C%20EMC%20compliant%20installation%20and%20configuration%20for%20a%20power%20drive%20system.pdf
https://www.nema.org/docs/default-source/standards-document-library/faq-enclosures.pdf

