
























KDR Optimized Drive Reactors applied to the line and load sides of an Adjustable
Frequency Drive can greatly improve the performance of the electrical system.

Prevent Drive Shutdown
Transient voltages, commonly caused by
capacitor switching or the switching of large
load blocks, can result in an overvoltage
condition of the DC bus. This overvoltage
condition will cause the drive to shut down
in order to protect its components. These
transients can sometimes be very severe
and too quick for the drive to shut down.
The addition of a KDR can prevent drive
shutdown and even protect components
from possible damage. 

Reduce Harmonic Distortion
The addition of a KDR will reduce input line
distortion which is caused by the non-linear
characteristics of drives. The KDR will limit
the inrush current to the rectifier, rounding
the waveform, reducing the peak currents
and lowering the harmonic current
distortion. High peak currents may cause
distortion of the voltage waveform. The
reduction of those peak currents also
reduces total harmonic voltage distortion at
the point of common coupling.

Protect the drive on the Input:
• Reduce Nuisance Tripping
• Reduce Voltage Notching
• Reduce Harmonic Distortion
• Improve True Power Factor
• Reduce Cross-talk
• Protect Components from Damage
• Improve voltage phase to phase imbalance
Extend the life of the motor on the Output:
• Dampen Overshoot Peak Voltage
• Reduce Motor Heating
• Reduce Audible Noise

Improve True Power Factor
Drive input currents rich in harmonics result
in a decrease in total input power factor to
the drive. The addition of a KDR will reduce
the RMS current through the reduction in
harmonic content, thereby improving the
total power factor.

Protect the Diode Bridge
VFD's with internal magnetics reduce
harmonics but leave the diode bridge
exposed to transient voltages.  The addition
of a reactor not only aids harmonic
reduction, but protects the diode bridge from
the damaging effects of transient voltages.
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Characteristics

Impedance Protection: Low “Z” and High “Z”

System Voltage: 208/240 VAC, 480 VAC, 575/600 VAC, 690 VAC

Insulation System: Class H (180° C) or Class R (220° C)

Temperature Rise: 115° C or 155° C

Ambient Temperature: 50°C (122°F) - Open; 40°C (104°F) - Enclosed 

Altitude (Maximum): 1,000 m (3,000 ft) Derating necessary above 1,000 meters

Fundamental Frequency: 50/60 hz

Short Term Overload Rating: Tolerate 200% rated I for a minimum of 3 minutes

Agency Approvals: UL/cUL Listed, UL/cUL Recognized, CE Marked

Inductance Characteristics: Minimum 95%L at 110% Load
Minimum 80%L at 150% Load

Input and Output: Available for either the line or load side of a VFD

Inductance: Distributed Gap™ Technology

Enclosures: Open, Type 1, Type 3R enclosures available

Harmonics Reduction: On a VFD without internal magnetics (line choke or 
reactor), the addition of an external KDR reactor can reduce
harmonic distortion by more than 30%

Input Voltage Unbalance: KDR Optimized Drive Reactor to the input of every drive will
help balance the drive input line currents

Rated for Both Low “Z” (Low Impedance) and High “Z” (High Impedance)
Choose KDR Optimized Drive Reactors from two ratings versions: Low “Z” and High “Z.”

Use KDR Low “Z” Units For:
Any applications where traditionally either a 1.5% or
3% reactor would be applied.

Reduction of nuisance tripping caused by:
• Transient voltages caused by capacitor switching
• Line notching
• DC bus overvoltage tripping
• Inverter overcurrent and overvoltage
• Lower injected percentage of harmonic current
• Improving true power factor
• Reducing cross-talk between drives

Use KDR High “Z” Units For:
Any rugged application where traditionally a 5%
reactor would be applied.

KDR High “Z” offers the same superior benefits as
Low “Z” plus additional benefits which include:
• Helping prevent drive component damage
• Providing maximum harmonic mitigation without

adding capacitance
• Further improving true power factor
• Adding impedance to drives with or without DC link

chokes/reactors when more impedance is desired
due to a relatively stiff source
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KDR at the Output:
The addition of a KDR unit to the output of a drive will dampen overshoot peak voltage, reduce motor heating
and audible noise, helping to extend the life of the motor. The units will also help prevent inverter instantaneous
overcurrent trips because they provide needed inductance when the load on an inverter has an abnormally high
capacitance.



• High Performance
Limit Peak Voltage
Increase Voltage Rise Time

• Reduced Filter Size
Smaller Mechanical Layout

• Common Mode Current Reduction of at least 30%
Reduce Bearing, Pitting, and Fluting

• Manufacturer’s Warranty
V1000 Output Filters are warranted against 
Manufacturer’s defect for one year from the date 
of original purchase

• Performance Guarantee
• Specific Applications can reach 3000 feet

(individual results may vary)
• UL and CUL Listed
• Single Motor or Multiple Motor Capable
• Efficiency is greater than 98%

Superior Solutions:
Reflected Wave Phenomenon
Variable Frequency Drives generate useful
“fundamental” voltage and frequency using
Pulse Width Modulation (PWM) for
adjusting the speed of an AC motor. The
Drive’s inverter circuit “switches” (transitions
from the off state to the on state) rapidly,
producing a carrier containing the
fundamental voltage and frequency. Voltage
wave reflection is a function of the voltage
rise time (dV/dT) and the length of the
motor cables. The impedance on either end
of the cable run does not match, causing
voltage pulses to be reflected back in the
direction from which it arrived. As these
reflected waves encounter other waves,
their values add, causing higher peak
voltage. As wire length or carrier frequency
increases, the overshoot peak voltage also
increases. The dV/dT Motor Protecting
Output Filters have been designed to limit
peak voltage and increase voltage rise time.
In specific applications, the V1000 has
performed with cable runs of approximately
3,000 feet.

Unsuppressed dV/dT and
Reflected Wave causes Motor
failures
Peak Voltages on a 480V system can reach
1200 to 1600 V, causing rapid breakdown of
motor insulation, leading to motor failure. On
600 V systems, the peak voltages can easily
reach 2100 V. If this is left uncontrolled,
insulation failure may occur. The same peak
voltages that damage the motor can also
damage the cable. Since the V1000 filters
are designed to be placed at the output of
the Drive, these units will also protect the
cable runs. 

The addition of a V1000 filter will also help
reduce motor heating, motor noise, and
motor vibration by reducing the current
harmonics in the system.
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Characteristics

Current Rating: 2 - 750 Amps
Inverter Carrier Frequency: Minimum - 900 Hz, Maximum - 8 kHz
Fundamental Frequency: 0 - 60 Hz (above 60 Hz subject to application review)
Efficiency: > 98%
Insulation Rating: 600V Class
Insulation Class: Class H (180° C or better)
Operating Temperature: 40° C Ambient
Altitude (Maximum): 1000 m (3,000 ft)
Agency Approvals: CUL, UL
Enclosures: Open, UL Type 1
Lead Length: Specific applications can reach 3000 feet (individual results may vary)
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Voltage Rise Time
While peak voltages can reach 1600V or more on a
480V system, it is important to note that these
same spikes can have a rise time, dV/dT, in excess
of 7500V/ms. Such high rise times can cause
significant damage to the motor windings and the
insulation system, resulting in premature motor
failure. The life of the motor can be greatly
extended by limiting both the magnitude of the
voltage spikes to levels below 1000V and the
dV/dT at the motor terminals to levels less than
1000V/ms on 480V systems.

Carrier Frequency 8khz 500 Feet of Cable

Common Mode Reduction

http://www.transcoil.com


• Reduce Harmonic Distortion
• Reduce Voltage Distortion
• Improve System Uptime

• Limited to 7% Distortion
Typical results of 5 - 6% TDD

• Superior Performance at 100% and 50% Load
TDD levels are consistently held low
100 HP at 100% = 5.8% TDD; 50% = 7.6%

• High Quality Capacitors
Designed, built, and tested specifically for use in 
harmonically rich environments

• Easy Installation
Fits easily into motor control centers
Ships ready to install

• Uninterrupted Operation
The drive continues to operate in the event of an HG7 
shut-down

• Flexible Options
Standard Package Option
Power Monitor Package Option
Component Package Option

Superior Solutions:
Where Drives are a Significant
Portion of the Load
Prime candidates for filtering are
installations of variable frequency drives or
adjustable speed devices in facilities where
those drives represent a significant portion
of the load, or when specifications call for
limited harmonics (like IEEE 519, 1992).
Filtering would also benefit any application
that utilizes sensitive electronic equipment
that may be susceptible to harmonic
distortion, such as capacitors, control
devices, motors, etc. Some industrial
examples include printing presses,
extruders, machining, and pulp and paper.
Commercial applications include waste
water treatment, pumping and cooling, and
HVAC.

HG7 Drive-Applied Harmonic Filters have
been proven to be the most effective
harmonic distortion mitigation technique
available for drives.

Reduce Harmonic Distortion
HG7 Drive-Applied Harmonic Filters, when
applied at the drive, provide a low
impedance path for the major harmonic
currents demanded by the drive. This greatly
reduces the amount of harmonic current
flowing through the distribution system and
results in improved power factor, lower RMS
currents, lower harmonic current distortion,
lower harmonic voltage distortion, and
increased system capacity. In a typical
industrial facility, where one-half or more of
the load may be non-linear loads, resulting
distortion may cause sensitive equipment to
fail. In commercial/municipal buildings,
meeting IEEE-519, 1992 is often a critical
requirement of power distribution systems.

• Improve True Power Factor
• Increase System Capacity
• Protect Sensitive Equipment

• Assist Applications in 
adhering to IEEE 519 
Standards
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Characteristics

HP/kW Rating: 480V: 7.5 - 900 HP; 600V: 15 - 900 HP; 240V: 7.5 - 100 HP
Insertion Impedance: +/- 10% at full load
Power Factor: 50% to 100% Load, Unity to .96 Leading, 100% Load Unity
Harmonic Reduction: < 7% (Typically Better TDD) at full load
Efficiency: > 98%
Voltage: 240, 480, and 600 VAC models available
Capicitors: Oil filled design certified for harmonic rich environments
Fusing and protection: All units have internal fuse protection for the harmonic circuit.
Operating Temperature: 50°C (122°F) - Open Panel;  40°C (104°F) - Enclosed Panel
Altitude (Maximum): 1,000 m (3,000 ft) Derating necessary above 1,000 meters
Fundamental Frequency: 60 Hz
Agency Approvals: CUL, UL
Enclosures: Open, UL Type 1
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HG7 drive-applied harmonic filters, applied at the load, provide a low impedance path
for the major harmonic currents demanded by the drive.

Typical Applications:
• Printers
• Extruders
• Machining
• Pulp & Paper

• Waste Water Treatment
• Down Hole Pumping
• HVAC
• Uninterruptible Power Supplies

• AC Variable Frequency Drives
• 6-pulse rectifiers
• Fans
• Other Mission Critical Applications

Standard Package
The Standard Package includes
everything necessary for an
application to meet IEEE 519
standards. From the highest quality
harmonic grade capacitors on the
market to the extraordinary reactors,
this filter will meet the majority of
application requirements found today.

Power Monitor Package
The Power Monitor package
includes contactors and filter
monitoring equipment. For those
sensitive applications that require
monitoring on a full time basis, this
version of the high performance
filter is the right choice.

Component Package
This package includes all of the
major components that are found in
the Standard Package. Ideal for
integration into drive sections or
other end-products, this option is
perfect for the experienced drive
integrator.

Package Options:
The HG7 has been designed with the customer in mind. From the Standard Package to the Power Monitor
Package, TCI has the right solution for the application.


