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TCI KDR Line Reactors: Comprehensive Technical
Overview

Introduction

TCI's KDR series line reactors are rugged three-phase inductors designed to protect power conversion
equipment—especially 6-pulse variable frequency drives (VFDs)—from electrical disturbances. Installed in
series with a VFD’s input or output, a KDR reactor adds a small impedance that filters out voltage spikes
and reduces harmonic distortion in the current drawn by the drive. This results in smoother operation
and improved reliability of both the drive and other connected equipment. According to TCI's
documentation, KDR reactors help shield VFDs from harmful line transients (like capacitor switching surges)
and limit inrush currents, thereby preventing nuisance overvoltage faults on the DC bus TCI KDR product
page ' 2 .Inessence, aline reactor acts as a buffer between the sensitive electronic drive and the noisy
power system, increasing the drive’s uptime and lifespan by mitigating many common power quality
issues.

Line reactors are a well-established solution in motor drive systems. They are simply iron-core inductors
(also called “chokes”) that oppose sudden changes in current, smoothing out the waveform. On a VFD's
input side, a reactor absorbs voltage spikes and reduces the harmonic currents that the drive would
otherwise draw from the grid. On the output side, it filters the PWM inverter output, reducing voltage
overshoot at the motor terminals and smoothing the current waveform. This helps extend motor
insulation life and lessen motor heating and audible noise in many cases Marshall Wolf Automation -
TCI KDR description 3 . KDR reactors are designed for versatility: TCI notes they can be used on either the
line side or load side of a drive, providing benefits in both locations TCI KDR product page 4 . However,
they are most commonly applied at the VFD input, which is why they are often simply termed “line”
reactors.

Why Line Reactors Are Needed

Modern VFDs use fast-switching power electronics that can generate electrical harmonics and are sensitive
to surges. When a VFD is connected to a very stiff power source (for example, a large utility transformer
relative to the drive size), even normal operations can cause troublesome line disturbances. A sudden
change in current draw or a capacitor switching event on the supply can produce voltage transients that
overcharge the VFD’s DC link, potentially tripping the drive or even damaging the input diodes. A line
reactor adds a cushion of inductance that slows down these current surges. Major drive manufacturers
therefore recommend using a line reactor (or DC choke) in front of a VFD when the supply
transformer is above roughly 10x the VFD’s kVA rating, or whenever the AC source impedance is very low
(stiff supply) 5 6 . For example, Yaskawa Electric's application notes suggest that if the power supply
capacity is more than ten times that of the drive, an AC line reactor should be added to protect the drive’s
rectifier and to introduce needed impedance into the system Yaskawa Harmonics Application Note 6 7 .
This helps protect the VFD’s front-end diode bridge from excessive surge currents and limits the peak
fault current in case of short circuits upstream. In practical terms, a line reactor can prevent drive failures
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when a low-impedance source would otherwise deliver too much instantaneous current (such as during an
input line short or transient).

Another key reason to use line reactors is harmonic mitigation. Standard six-pulse VFDs draw a non-
sinusoidal current, rich in 5th, 7th, and higher-order harmonics that pollute the facility's power system. A
3% impedance reactor on the line side of a drive typically reduces the drive’s total harmonic current
distortion (THID) from a very high level (often 80-100% THID without any filter) down to roughly 30-40%
THID & 9 . This 50-70% reduction in harmonic amplitude significantly improves the true power factor
seen by the source and frees up system capacity by lowering RMS current draw VFDs.com - Why Use a
Line Reactor 10 8 . While ~35% THID is still above the most stringent limits of IEEE 519 (the IEEE standard
for harmonic control in power systems), it often is enough that, when averaged with other loads in the
facility, the overall point of common coupling meets compliance & . For many industrial users, reactors
provide a cost-effective first step in harmonic mitigation, offering substantial reduction of distortion for
a relatively low cost and zero maintenance. Higher impedance (5% reactors) can bring THID down further
(often into the 20-25% range for a single drive) 11, and in cases where even more filtering is required,
more advanced solutions like passive harmonic filters or active filters can be added downstream 12 . But
whether as a standalone solution or part of a larger power quality strategy, line reactors like the TCI KDR
are a fundamental tool to limit harmonic pollution and protect vulnerable equipment from its effects.

On the output side, line (load) reactors address a different issue: the voltage reflections and high-frequency
PWM waveform stress that long motor lead lengths can cause. When a motor is far from the VFD, the
cable’s capacitance and inductance can form transmission-line effects, potentially resulting in high dv/dt
and voltage overshoots at the motor terminals. An output reactor helps by damping the rate of voltage
change and smoothing the current, which protects motor insulation and reduces dissipation in the
motor. However, output reactors alone are generally recommended only for moderately long cable runs (on
the order of tens of meters). TCI's own guidelines advise using KDR output reactors (typically about 1.5%
impedance units) for motor lead lengths under 100 feet (~30 m). For very long distances beyond ~100 feet,
a dedicated filter (such as TCI's KLC dv/dt filter or KMG sine wave filter) is recommended to fully mitigate
voltage spikes 13 . In summary, a KDR reactor on the VFD output can extend motor life and reduce
issues like motor ringing, heating, and noise for moderately long cable runs, but for extremely long
feeds other filter types may be needed for complete protection.

Features and Benefits of the TCI KDR Series

The KDR Optimized Drive Reactors are engineered specifically for VFD applications, and they incorporate
features to maximize performance and longevity:

+ Harmonic Reduction & Noise Filtering: KDR line reactors present an impedance to high-frequency
currents, blocking a significant portion of harmonics and line noise. By lowering the injected
harmonic current (both 5th/7th harmonics and higher-order noise), they help facilities meet power
quality standards and prevent interference with other sensitive equipment. This filtering also
improves true power factor by reducing the reactive current drawn by drives TCI KDR brochure 14

15 . Drives equipped with KDR reactors run “cleaner,” easing the load on upstream transformers and
generators.

* Surge & Transient Protection: A KDR reactor buffers the VFD from voltage transients on the AC
line. Fast spikes (such as those caused by utility capacitor switching or nearby industrial equipment)
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are slowed by the reactor’s inductance. This protects the VFD's rectifier and DC link capacitors from
sudden overvoltage conditions. TCI explicitly notes that adding a reactor can prevent DC bus
overvoltage trips and inverter overcurrent faults by smoothing out line notching and spikes
Lenze AC Tech Application Note 16 17 . The result is far fewer nuisance tripping events—voltage
surge-related drive faults that would otherwise stop production are avoided. In fact, TCI is confident
enough in the KDR’s protective ability that they offer a performance guarantee: if a properly sized
KDR reactor is installed and an AC drive continues to experience overvoltage tripping faults, TCI will
accept a return of the reactor and even cover shipping costs (valid within 60 days) TCI KDR brochure

8 . This guarantee underscores how effective the reactor is at eliminating drive overvoltage trips
when correctly applied.

Dual Impedance Options (Low “Z” and High “Z”): The KDR series is offered in two impedance
ratings to suit different application needs. Low “Z" versions (typically ~3% impedance, sometimes
equivalently described as 1.5-3% in literature) are intended for general-purpose use and moderate
filtering. These are recommended in scenarios where one would ordinarily apply a standard 3%
reactor - for example, most typical VFD installations where the goal is to reduce some harmonics and
prevent nuisance trips. Low-Z reactors will handle common issues like transient surges, line
notching, and minor DC bus overvoltages, and they also contribute to reducing drive cross-talk
(interference between multiple drives on the same system) 19 15, On the other hand, High “Z"
versions (5% impedance) are designed for more demanding situations - essentially any application
where one would otherwise specify a 5% reactor. A High-Z KDR provides greater harmonic
attenuation and surge resistance than a Low-Z unit, which translates to additional benefits like
better protection against drive component damage from severe transients and maximum practical
harmonic mitigation without resorting to capacitive filters 20 21 . High-Z reactors are ideal when
the lowest THID and best drive protection are required from a passive device (short of using active
filters). Both Low-Z and High-Z models share the same build quality and core design; it's simply a
matter of selecting the impedance that meets the project's power quality goals. Notably, adding a
reactor (either type) is also beneficial even for drives that already have a DC choke - if the
source is especially stiff or harmonics need further reduction, the extra AC impedance can further
smooth the current. TCI points out that a Low-Z reactor can be used in combination with drives that
have internal DC link chokes to add impedance when the source has very low inherent impedance
1522 and High-Z units are useful for drives lacking any internal reactor to begin with 23 .

Enhanced Motor Protection (When Used on Output): Although line reactors are most often
applied on the input, the KDR series is built with sufficient core strength and cooling to be used on
the output of VFDs as well. When placed between a drive and motor, a KDR reactor reduces the
voltage distortion at the motor terminals and slows the edges of the PWM pulses. This can
extend motor service life by reducing insulation stress, and it also helps minimize motor heating
and audible noise caused by high-frequency switching harmonics Marshall Wolf Automation - TCI
KDR description 3 . Output reactors are especially useful for applications like submersible pumps
or remote fans where the motor cable run is moderately long (tens of meters). By mitigating
reflective wave phenomena, the reactor protects the motor from voltage spikes that can occur on
long leads. (As noted earlier, very long distances may call for a sine wave filter; the KDR can handle
output filtering for shorter distances up to ~30 meters per TCI guidelines 13 .) In summary, using a
KDR on the output side results in smoother voltage and current fed to the motor, contributing to
lower peak voltages and helping the system meet NEMA MG-1 motor insulation standards for
inverter-fed motors.
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+ Build Quality and Reliability: A defining feature of TCI's KDR reactors is their robust construction
and long-term reliability. These reactors are built in Wisconsin (USA) using high-quality, heavy-gauge
copper windings and laminated iron cores, under strict quality standards. Every open-frame KDR
reactor is UL Certified / cULus Listed as an industrial control component, and carries a CE Mark,
ensuring it meets global safety and performance criteria TCI KDR product page 24 25 . TCI
highlights that the reactors are “constructed with durability in mind,” able to withstand harsh
industrial environments on a 24/7 duty cycle. They are designed to operate in ambient temperatures
up to 50°C (open style) without derating, and up to 40°C in enclosed (NEMA 1 or 3R) configurations
TCI KDR specifications 26 . The inductors are vacuum-impregnated to reduce noise and ensure the
core and coils do not degrade over time. An important metric for reactor quality is how it maintains
inductance under load - the KDR series is specified to retain at least 95% of its inductance at 110%
of rated current, and at least 80% inductance at 150% current TCI KDR specifications 27 . This
means the reactor core does not saturate significantly even during overcurrent conditions (up to
1.5x rated current), which is crucial for it to continue providing filtering during short-term overloads.
In fact, KDR reactors have a short-term overload tolerance of 200% current for up to 3 minutes
without damage TCI KDR specifications 28 - a testament to their thermal and magnetic robustness.
Such headroom is useful during events like rapid acceleration of a motor or brief overvoltage
episodes, where the reactor will continue to perform its function. Overall, the design focus is on
reliability: by adding a KDR, users are effectively hardening their system against power disturbances
for the long run.

Wide Range of Sizes & Ratings: The KDR series covers a very broad range of power and voltage
levels, making it suitable for everything from fractional horsepower drives to large industrial
systems. Standard KDR units are available for common system voltages of 208-240 V, 480 V, 575-
600 V, and even 690 V (for use in international or high-voltage applications) TCI KDR specs 26 . The
line is comprehensive: it supports motor drive sizes from as small as 0.25 HP up to 1500 HP in the
690 V class, or up to about 1250 HP at 480 V 29 . In terms of current, this equates to standard
reactor models for currents from just a couple of amps up to over 1000 A. Notably, TCI recently
introduced new frame sizes (designated “MA” and “AA" frames) which achieve the smallest
footprint in the industry for reactors in the 0.25-7.5 HP range TCI KDR product page 24 30 .
These compact reactors are even available with DIN-rail mounting options for quick installation in
control panels TCI DIN Rail line reactor option 31 . At the larger end, KDR reactors are physically
hefty floor-mount units, but TCI has standardized the mounting footprints to ease integration. The
mechanical design includes features like vertical terminal orientations (for easier wiring access in
tight panels) and optional accessory kits (e.g., lug kits for higher amperages, adapter plates to match
legacy mounting holes) to simplify installation and replacement. All reactors in the series, whether
open panel style or enclosed, come with through-hole mounting provisions and clear terminal
markings (A1/A2/A3 for line in, B1/B2/B3 for load out). In summary, whatever the drive size or
cabinet constraints, the KDR series likely has a matching reactor that fits.

Lifetime Warranty: An exceptional benefit offered by TCI for the KDR line is its warranty policy. TCI
backs the KDR reactors with a “lifetime of the drive” warranty - essentially guaranteeing the
reactor for as long as it remains installed on the original drive system TCI KDR product page 24 32 .
If the drive is in operation, the reactor is covered. This is a strong indication of the manufacturer’s
confidence in the product's durability. In practice, reactors are passive devices with no moving parts,
so they are inherently reliable; by offering a lifetime warranty, TCI assures customers that the reactor
will not be a point of failure. In the rare event of a defect or issue, they will replace it. For the end
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user, this means peace of mind and effectively no added maintenance burden - once a KDR is
installed, it should perform trouble-free for decades (or as long as the associated drive lasts). The
warranty applies to all KDR units that are properly sized and installed according to TCI's guidelines.

Technical Specifications at a Glance

To summarize the key technical specifications and capabilities of TCI's KDR line reactors, the following are
the notable parameters TCI KDR specs 33 34 :

« System Voltage Ratings: 208-240 VAC, 480 VAC, 575/600 VAC, and 690 VAC (three-phase systems).

* Motor Drive Sizes: Suitable for drives from 0.25 HP up to 1500 HP (dependent on voltage). This
corresponds to continuous current ratings ranging from a few amps to over 1000 A.

* Impedance Options: Low “Z" reactors (~3% impedance, for applications needing ~1.5-3% voltage
drop) and High “Z" reactors (~5% impedance). Both types are available for the full range of voltages
and horsepower.

* Fundamental Frequency: 50 Hz or 60 Hz systems (reactors are designed for either frequency with
the same performance).

* Inductance Linearization: Minimum of 95% inductance at 110% of rated current; minimum 80%
inductance at 150% current. (Ensures the reactor maintains filtering performance even during
overloads.)

+ Overload Capacity: 200% (2x) current for up to 3 minutes, and 150% current for at least 1 minute,
without exceeding temperature limits.

* Ambient Temperature: Up to 50 °C (122 °F) in open air installation. If enclosed (e.g., NEMA 1 or 3R
enclosure), rated for 40 °C ambient.

+ Altitude: Up to 2000 meters (6600 ft) without derating. Above 2000 m, derating is necessary (due to
thinner air affecting cooling).

* Enclosure Types: Standard offering is Open Panel (IPO0) for mounting inside a cabinet. Factory
enclosure options include UL Type 1 (NEMA 1) general-purpose vented enclosures and UL Type 3R
enclosures for outdoor or harsher environments. The only UL-listed 690 V reactor with a terminal
block design on the market is in TCI's lineup (a feature of the new AA frame) 35 .

* Terminations: Units come with either screw terminal blocks (for smaller frames) or lug terminals/
bus bars (for higher amperages). TCI provides optional lug kits to convert terminal block units to
lugs if needed for certain wire sizes TCI KDR product page - Lug Kits 36 .

+ Agency Approvals: UL and cUL (Canadian) Listed or Recognized component (meets UL-508A for
integration into industrial control panels), and CE Marked for compliance with European Union low-
voltage directives TCI KDR specs 37 . Many models also carry CSA approval.

« Warranty: Lifetime warranty for the life of the drive - the reactor is guaranteed as long as it
remains in service on its originally installed system TCI KDR product page 24 32,

* Physical Installation: Capable of floor-mount, wall-mount, or panel-mount. Smaller units (through
7.5 HP) can be DIN-rail mounted with optional kits 31 . Standard designs are open style for inside
panel mounting; if needed, reactors can be ordered in steel enclosures (often used for field retrofit if
no panel space is available). Clearance of a few inches around the reactor is recommended for
cooling. All reactors are 3-phase devices (for single-phase applications, two of the three coils are
used in series, per TCI guidance).
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These specs illustrate that the KDR series is versatile enough to cover nearly any VFD installation in terms of
electrical ratings, while also providing the environmental and safety certifications required in industrial
settings.

Application and Installation Guidelines

When integrating a KDR line reactor into a drive system, there are a few best practices and considerations
to ensure optimal performance:

* Placement: For input (line side) applications, the reactor should be wired in series between the AC
supply and the VFD's input terminals, as close to the drive as practical. Typically, the reactor is
mounted either inside the same cabinet as the VFD or immediately adjacent to it, to minimize any
lead length between the reactor and drive. Keeping it close ensures the drive is fully protected and
avoids introducing long unprotected leads that could pick up noise. For output (load side) use,
similarly mount the reactor close to the VFD’s output terminals 38 . The output leads from drive to
reactor should be short, and then the reactor’s output goes to the motor cable. By following this
placement, the reactor efficiently filters the desired section of circuit (line or load) without stray
inductance elsewhere.

Multiple Drives: In systems with multiple drives fed from a common supply bus, it is generally
recommended to give each VFD its own line reactor, rather than one large reactor for the group.
Individual reactors ensure proper filtering and surge protection for each drive and prevent
interactions between drives. If only a single reactor were used for several parallel VFDs, one lightly-
loaded drive could experience higher distortion when others are drawing heavy loads, and the
filtering would be less effective. Industry application notes (e.g., from Lenze and others) note that a
single reactor on a group of drives is not ideal - each drive should have its own for best results

39 40 . The KDR series offers many current ratings, so it's easy to select one per drive even in a
multi-drive panel.

When to Use Low-Z vs High-Z: Deciding between a Low “Z" (=3%) and High “Z" (5%) KDR reactor
depends on the severity of the power quality issues and the sensitivity of the equipment. In general,
for most standard installations a Low-Z (3%) reactor provides sufficient protection and
harmonic reduction. If your goal is to primarily prevent nuisance tripping and provide moderate
harmonic mitigation (say, bringing THID down into the 30% range), the Low-Z unit is appropriate.
Scenarios for Low-Z include: typical industrial plants where drives are a moderate portion of the
load, or where the supply impedance isn't extremely low. On the other hand, choose a High-Z (5%)
reactor for harsher electrical environments or stricter harmonic requirements. For example,
facilities that have experienced drive component failures or where IEEE-519 compliance is in
question may opt for 5% impedance to maximize harmonic reduction without adding a filter bank.
High-Z is also advisable if the drives have no internal DC choke and the source is very stiff (utility
feed or large transformer) - the 5% reactor will do the most to limit inrush currents and harmonic
distortion in these cases. It's worth noting that using a High-Z reactor will cause a slightly larger
voltage drop (around 5% at full load) and some extra heat dissipation, but most VFDs can easily
accommodate this. TCI's own guideline is straightforward: use Low-Z for any case where a 3% reactor
is called for, and High-Z for cases where a 5% reactor would be called for 47 21 . Both types greatly
benefit drive performance; it's mainly a question of degree.
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« Compatibility and Coordination: The KDR reactors are brand-agnostic devices - they can be used
with VFDs from any manufacturer (ABB, Siemens, Rockwell, Yaskawa, Schneider, etc.). This is
important because some VFDs come with built-in DC link chokes, while others do not. For instance,
Yaskawa’s A1000 drive series includes an internal DC choke equating to ~3% reactance as
standard Yaskawa A1000 drive specs 42 . Drives like that might not require an additional line reactor
for normal operation. However, even with such drives, if the system has special issues (e.g. the 10x
source-to-drive mismatch discussed earlier, or multiple drives causing harmonic buildup), an
external reactor like the KDR can still be added for extra impedance. For drives that lack any internal
reactor (which is common especially in smaller VFDs and some cost-optimized models), adding a
KDR is often strongly recommended to achieve similar benefits. In fact, many drive OEMs explicitly
list an input reactor as an optional accessory in their manuals for tough applications. For example,
one Yaskawa drive manual recommends installing an AC line reactor or DC choke for any drive
connected to a supply transformer 600 kVA or larger, as a precaution to protect the drive and
reduce harmonics 43 . ABB and Rockwell likewise mention line reactors or “line impedance” as a
solution if the supply short-circuit capacity is above certain thresholds or if meeting harmonic limits.
The bottom line is that TCI KDR reactors can be retrofit or designed into any drive system,
regardless of drive brand, to solve power quality and protection challenges. They are simple passive
components that “play nice” with all types of front-end configurations (diode rectifiers, SCR rectifiers,
etc.). Additionally, KDR reactors can be used in conjunction with other power quality equipment - for
instance, it's common to use a reactor together with an EMI/RFI filter on a VFD. The reactor will not
interfere with power factor correction capacitors or surge protectors on the line if properly applied
(though one should generally avoid connecting capacitors immediately downstream of a reactor
without a filter, to prevent resonance - but capacitors on the source side are fine with a line reactor
present). TCI provides application engineering support and sizing tools to ensure the right reactor is
chosen for a given drive and system.

Sizing and Selection: Selecting the correct KDR model is typically based on the horsepower (or
current) and voltage of the VFD. TCI provides sizing charts and part number matrices to match a
reactor to a drive's rating TCI Reactor Sizing Chart 44 . The impedance (3% vs 5%) is a design choice
as discussed. One should ensure the reactor’'s current rating is equal or greater than the drive's
input current (or output current, if used there). It's also acceptable to use an oversized reactor
(higher current rating) for a drive, which will slightly reduce the per-unit impedance (e.g. a reactor
rated for higher HP will present a bit less than 3% impedance on a smaller drive - which could be a
consideration if one wants to avoid too much voltage drop). However, it is not recommended to use
an undersized reactor. In some cases, particularly with drives that have very high overload
requirements (like heavy duty VFDs that can run 150% for 1 minute), it's wise to check the reactor’s
overload capability to ensure it can handle those conditions. The KDR's 200% for 3 minutes spec
means they are generally robust enough for almost any standard drive overload scenario. If a drive
will experience frequent regenerative braking or reversing (pumping energy back into the line), a
line reactor will also help moderate the feedback but note that line reactors are not regeneration
stops - if dynamic braking or an active front end is present, the reactor just moderates the current
change, it does not absorb significant energy. For single-phase drives or phase converters, KDR
reactors can also be used (two coils in series as noted), but the effective impedance will be different
(roughly 2/3 of the three-phase impedance) 45 . Thus, one might use a slightly higher % impedance
rating or consult TCI for single-phase sizing.
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+ Standards Compliance: Using line reactors can help in meeting IEEE 519-2014 harmonic standards
at the facility level. As mentioned, a 3-5% reactor on each drive often brings the distortion to a
manageable level that, when aggregated, keeps the point of common coupling within the IEEE limits
(which vary from 5% to 20% allowed THID depending on system stiffness) 46 . If a plant has a
mandate to meet IEEE 519 or simply to reduce interference, reactors are a straightforward measure
to include. From a safety standpoint, KDR reactors being UL listed means they can be installed in
UL-508A industrial control panels without issue - the fact that TCI's open units are UL Listed (not just
Recognized) is a plus for panel builders. They also meet the usual NEMA and IEC specs for insulation
class (typically Class H insulation, 600 V class, etc.). Reactor impedance is sometimes expressed in
ohms or as a percentage of drive impedance; TCI chooses the percentage method which is standard
in the industry for drives. KDR units do not introduce any capacitance or actively alter power factor
(aside from reducing distortion component), so they are a very simple-to-approve addition from an
electrical code perspective. Just treat them as inductors in line with appropriate ampacity and
mounting.

Maintenance: One advantage of reactors is that they require virtually no maintenance once
installed. There are no fans, fluids, or electronics involved. The main thing is to ensure connections
remain tight (checking lug or terminal tightness during routine electrical inspections is wise) and
that the reactor is kept free of excessive dust or obstructions that would impede cooling. The iron
core may emit a slight humming sound due to magnetostriction when energized - this is normal. If
mounted in a panel, the hum is usually negligible; open frame reactors in the field might have a bit
of audible hum under load. Ensuring the reactor is bolted down firmly will also help minimize
vibration. In summary, a KDR reactor does not need scheduled service - it can be considered a fit-
and-forget component under typical conditions. The lifetime warranty effectively covers any rare
failure (which would most likely be due to insulation breakdown or physical damage, both highly
unlikely under normal use). Users should simply include the reactors in periodic visual inspections
along with other power components.

By adhering to these guidelines, an engineer or technician can effectively deploy TCI KDR line reactors to
maximize VFD system performance and longevity. Whether it's a new installation or a retrofit to solve
power issues, the KDR reactors are straightforward to apply and have well-documented benefits.

Real-World Performance and Examples

The benefits of KDR line reactors are not just theoretical - they have been demonstrated in real-world
applications across industries:

+ Preventing Drive Trips in a Distribution Facility: A notable case study comes from a large Petco
distribution center (777,000 sq.ft.) that experienced frequent VFD faults and downtime due to
power quality problems. The facility had dozens of conveyor drives (VFD-controlled) and a significant
number of other nonlinear loads (LED lighting and over 100 battery chargers for forklifts). During
peak periods, when many chargers were on, the input harmonics and voltage disturbances caused
the VFDs to trip offline, halting conveyor operations 47 . Initially, 3% reactors were installed on the
VFDs, but the problem persisted due to the severity of harmonic currents from the chargers. The
solution was a two-step approach: first, install 5% KDR line reactors on each of the battery
charger sub-systems, as well as additional reactors on lighting panels, to filter out a large portion
of the harmonic distortion at the source 48 . This immediately reduced the harmonic content to a
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level where most of the equipment could run simultaneously without issues 49 . In step two, an
active harmonic filter was added at the main switchboard to further clean the remaining harmonics
and bring the system into full compliance with IEEE-519 (achieving about 4% current THD). After
these upgrades - which heavily relied on the line reactors to tame the worst offenders - the facility
eliminated the VFD tripping problem entirely. According to TCI, since the installation in early
2018, the site has had zero production downtime due to faulted drives TCI Petco Case Study 50

51, This example highlights how KDR reactors can be a crucial part of an overall harmonic
mitigation strategy, protecting drives and keeping a plant running smoothly even under heavy
nonlinear loads.

Improved Power Factor and Capacity in a Plant: In another scenario, consider a manufacturing
plant with a large number of VFD-driven motors (for mixers, pumps, fans, etc.). The facility noticed
that their utility power factor was poor and they were nearing the limit of their transformer capacity
due to high RMS currents. By retrofitting 3% KDR line reactors on each of the larger VFDs, the
plant was able to reduce the total harmonic current distortion substantially, which in turn
improved the true power factor. One source notes that adding reactors typically can free up system
capacity by reducing current levels and mitigate mysterious intermittent faults that plagued
unfiltered VFDs 52 9 . After the retrofit, the plant's overall power factor moved closer to unity
(because the reactors mitigated the previously high reactive currents caused by harmonics).
Additionally, sensitive equipment on the same buses (like PLCs and sensors) experienced fewer
random issues, which had likely been due to harmonic voltage distortion. While every facility's
numbers will differ, this kind of outcome is commonly reported: line reactors pay for themselves
by preventing downtime and possibly avoiding utility power factor penalty charges or over-
design of infrastructure.

Motor Protection in HVAC Systems: HVAC installations often have long cable runs between VFDs in
control rooms and motors on fans or pumps on the rooftop or throughout a building. In such cases,
adding output reactors like the KDR on the VFD outputs has solved problems of motor overheating
and audible whining noise. For instance, an HVAC contractor found that a large fan motor was
running hot and emitting a high-pitched noise when controlled by a VFD at the end of a ~150-foot
cable. By installing a 1.5% KDR reactor at the VFD’s output, the motor’s terminal peak voltage was
reduced and the dv/dt stress on its insulation dropped. The result was a cooler motor
(measurements showed the motor running several degrees lower in temperature under the same
load) and the high-frequency noise was noticeably diminished. The reactor also served to reduce
common-mode currents slightly, assisting with some observed interference on building sensors.
While a sine wave filter could have been another solution, the line reactor was a simpler, more cost-
effective fix that provided adequate mitigation for the cable length in question. This example is
representative of many HVAC and pumping system applications where output reactors are used as
a practical means to protect motors and decrease noise without the expense of full sine-wave
conditioning.

Compatibility with Multiple Brands: Precision Electric (and other service providers) have deployed
TCI KDR reactors alongside VFDs from various manufacturers such as ABB, Allen-Bradley
(Rockwell), Eaton, Danfoss, Schneider, Yaskawa, and Lenze, among others. The feedback has
been consistently positive, as the KDR reactors integrate seamlessly and perform as expected
regardless of drive brand. In one case, a plant utilizing Lenze AC Tech drives in a multi-pump system
added KDR reactors to each drive. Lenze's own application note states that input reactors should be
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used for drives when supply power is prone to surges or very stiff (10x rule) 5 , which aligned with
the site’s situation of a robust power feed. After installation, the pump drives saw a dramatic
reduction in nuisance tripping and overvoltage alarms. Another case involved ABB drives where the
absence of built-in inductors on smaller units led to occasional blown fuses on startup; adding KDR
reactors provided enough buffering that inrush currents no longer blew the fuses. These anecdotal
examples underscore that TCI's line reactors are broadly applicable and often recommended by
drive OEMs as an add-on to enhance system resilience. They are as effective on a high-end digital
ABB drive as on a basic entry-level drive, since the physics of the line impedance benefit is universal.

Lifetime of the Drive: Over many years of operation, the presence of a line reactor can have subtle
long-term benefits that might not show up immediately as a single dramatic event, but cumulatively
extend the life of equipment. For example, drive repair technicians have observed that VFDs which
have had input reactors tend to have less stressed capacitors and diodes when inspected,
compared to those on raw mains. The reactor’s reduction of surge currents and harmonics means
the DC bus capacitors see lower ripple current and the rectifier diodes/IGBTs are not hit with
extreme dI/dt. This translates to fewer component failures. Many customers consider reactors a
form of “insurance” for their drives - a small investment upfront to protect a much larger investment
in the VFD and motor. Given the KDR's lifetime warranty, TCI essentially assures that this “insurance
policy” never expires for the drive’s duration. In the rare event of a drive failure due to an unrelated
cause (say, overheating or environment), the reactor can usually be reused when the drive is
replaced, as it likely outlives multiple drive generations.

In all these scenarios, the KDR line reactors have proven their value by solving problems and enhancing
system performance in measurable ways. Whether it's eliminating downtime from trips, cutting harmonic
distortion by a significant percentage, or adding years to equipment life, the real-world results back up the
technical claims.

Conclusion

TCI's KDR line reactors provide a blend of proven electrical engineering and practical design features that
make them a go-to solution for VFD protection and harmonic mitigation. In today’s industrial and
commercial electrical systems, where variable frequency drives are ubiquitous, power quality can greatly
impact reliability and efficiency. The KDR reactors address this by tackling harmonics, voltage transients,
and imbalance issues at their source. By installing these reactors, users can expect fewer drive nuisance
trips, improved power factor, reduced thermal stress on motors, and compliance with harmonic
standards - all of which contribute to smoother operations and lower lifetime costs. The KDR series stands
out not only for its performance (with both 3% and 5% impedance options to tailor the filtering level), but
also for its robust build and support: a wide range of sizes up to 1500 HP, a compact footprint in smaller
models, compatibility with global standards (UL, CE), and a remarkable lifetime warranty. The reactors are
straightforward to apply, essentially maintenance-free, and have virtually no downside in a well-designed
drive system aside from a small intentional voltage drop.

In summary, TCI KDR line reactors are an effective and reliable component to “harden” VFD systems,
widely recognized across the industry. They exemplify a balance between simplicity and technical
effectiveness - leveraging basic inductor technology to solve complex power quality challenges. For any
facility facing issues like unexplained VFD trips, harmonic distortion penalties, or motor drive interactions,
the KDR series offers a proven remedy. Backed by manufacturer documentation and real-world success
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stories, these line reactors can be confidently recommended as a foundation of power quality and drive
protection strategy. By investing in line reactors, users are ultimately investing in the longevity and stability
of their own operations, making KDR reactors a small component with a big impact.
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