
TCI KRF EMI Filters – Comprehensive Technical
Overview

Introduction

TCI’s KRF series EMI filters are three-phase electromagnetic interference (EMI) filters designed to suppress
high-frequency  noise  on  power  lines  and  ensure  compliance  with  global  EMC  (electromagnetic
compatibility)  standards.  These filters are engineered for use with variable frequency drives (VFDs) and
other non-linear power electronics that generate electrical noise. By installing a KRF filter at the input of a
drive  or  other  equipment,  engineers  can  significantly  reduce  conducted  radio-frequency  interference,
protecting sensitive devices and preventing nuisance issues in industrial and commercial electrical systems.
In a compact and lightweight form factor, the KRF filters provide advanced two-stage filtering to address
both  common-mode and  differential-mode interference,  helping  equipment  meet  FCC  and  CE  EMC
requirements while improving overall system reliability.

Understanding EMI in Industrial Power Systems

Modern power conversion equipment like VFDs use high-speed switching (PWM control) to regulate motor
speed and torque. A side effect of these fast switching edges is the generation of high-frequency current
and  voltage  noise  (EMI)  that  gets  superimposed  on  the  AC  power  lines .  As  switching  frequencies
increase (for example, using newer IGBT or SiC devices), the spectrum of this noise extends further into the
radio-frequency  range,  increasing  the  potential  for  interference  with  other  equipment .  EMI  can
propagate  in  two  ways:  conducted  emissions (through  the  wiring)  and  radiated  emissions (through
electromagnetic radiation). Regulatory standards focus on conducted emissions in the frequency band from
150 kHz up to 30 MHz, since those frequencies are low enough that power cables and motor leads can act
as antennas, broadcasting interference if not controlled . In fact, at 150 kHz the wavelength is about
2000 meters – meaning even hundreds of meters of facility wiring can efficiently radiate that noise .
Without  mitigation,  the  high-frequency  harmonics  from  a  VFD  or  similar  device  can  distort  nearby
instrumentation, disrupt communication signals, or even cause sensitive electronics to malfunction.

Common  symptoms  of  EMI  issues  include:  lights  flickering  or  dimmer  controls  behaving  erratically,
unexplained  sensor  or  instrument  fluctuations,  poor  AM/FM  radio  reception,  nuisance  tripping  of  PLC
inputs or analog meters, and failures in communication networks. For example, the noise from a drive can
induce errors in remote I/O lines or encoder feedback signals, leading to false trips and control instability

.  These issues tend to arise when noisy equipment is operated in proximity to sensitive devices
without adequate filtering or shielding. To maintain electromagnetic compatibility, international standards
(such as CISPR 11 / EN 55011 and FCC Part 15) impose limits on the allowable emitted noise in different
environments.  Industrial  equipment (often classified as  Group 1,  Class A under CISPR 11)  is  permitted
higher emission levels than residential or light commercial devices (Class B) , but VFDs and similar drives
can easily exceed even Class A limits if no EMI mitigation is in place. This is why many drive manufacturers
either build in RFI filters or recommend external filters for installations that require EMC compliance. 
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KRF Series EMI Filter Overview

The KRF EMI Filter series by TCI (Trans-Coil, Inc.) is a family of three-phase line filters specifically designed
to attenuate high-frequency interference on AC power systems. These filters use a combination of high-
frequency inductors and capacitors to create a low-pass filter network that blocks or shunts noise in the
critical  0.15–30 MHz band while allowing the fundamental  power frequency (50/60 Hz) to pass through
unaffected . In essence, the inductors in the KRF filter present a high impedance (like an open circuit) to
fast-changing currents,  and the capacitors  provide a  low impedance path (short  circuit)  to  divert  high-
frequency noise away from the line . By targeting both common-mode noise (currents that propagate
equally on all phases and return via ground) and differential-mode noise (currents between phases), the
KRF filters achieve a broad suppression of unwanted emissions. 

Each KRF filter is  an  EMC (electromagnetic compatibility)  filter,  meaning it  helps equipment operate
without emitting or being affected by electromagnetic disturbances. In many cases, adding a KRF filter to
the line side of a VFD or inverter is a cost-effective way to meet EMC directives such as FCC Part 15 (for
radio noise in the US) and the European CE requirements (EN 55011/CISPR 11) . The filters are typically
installed close to the noise source (e.g. at the VFD input) to prevent high-frequency noise from spreading
into the facility’s wiring. TCI’s KRF series is built with a compact, efficient design that is  light-weight and
easy to integrate into control panels or machinery . Despite their small footprint, the filters provide high
attenuation of both common-mode and differential-mode interference, effectively reducing potential
interference from AC drives and other non-linear loads to safe levels . In short, the KRF series acts as a
protective barrier between noisy equipment and the rest of the electrical network, ensuring that sensitive
devices can operate reliably and that the overall system meets electromagnetic compatibility standards.

Notably,  TCI  KRF  filters  are  considered  EMI/RFI  filters (the  terms  EMI  and  RFI  are  often  used
interchangeably). Technically, EMI refers to any electromagnetic interference across the spectrum, while RFI
refers specifically to the radio-frequency portion of that spectrum. In practice, a power line filter like the KRF
addresses conducted RFI noise (hundreds of kHz to dozens of MHz) riding on the AC waveform . By
installing such a filter, equipment operators can prevent “drive cross-talk” (where one VFD’s noise affects
another drive), protect sensitive equipment on the same power system, and minimize the risk of violating
regulatory emission limits.

Design and Operation

Two-Stage LC Filtering: The KRF series employs an  advanced two-stage filter design to achieve high
insertion loss (noise attenuation) over the targeted frequency range . In practical terms, this means the
filter isn’t just a simple single inductor or capacitor, but rather a coordinated network of inductors (chokes)
and  capacitors  arranged  in  multiple  sections.  The  first  stage  typically  attenuates  differential-mode
interference using series inductance and X-capacitors (capacitors between lines), while the second stage
focuses on common-mode interference using a three-phase choke (inductor that links the phases together)
and Y-capacitors (capacitors from each phase to ground). By cascading two filter sections, the KRF filters
achieve  a  greater  overall  attenuation  than  a  single-stage  filter,  especially  for  complex  noise  spectra
generated by modern drives. This  two-stage LC network effectively presents a high impedance to high-
frequency  currents  and  diverts  high-frequency  voltages  to  ground,  resulting  in  a  cleaner  sinusoidal
waveform on the line side of the filter.
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High-Frequency Performance: The KRF is designed to reduce conducted noise in the range of 150 kHz up
to 30 MHz – which corresponds to the standard EMC conducted emission testing band. Within this range,
the filter  provides  substantial  attenuation of  both  common-mode and  differential-mode components.
Common-mode noise (often the dominant type from VFDs due to fast switching edges driving currents to
ground)  is  mitigated by  the KRF’s  internal  common-mode choke and grounding capacitors.  Differential
noise (noise between phase conductors) is filtered by series inductors and cross-line capacitors. The result is
a  broadband  noise  reduction that  can  be  on  the  order  of  tens  of  dB  (decibels)  reduction  in  noise
amplitude, effectively bringing a noisy system into compliance. For example, without a filter, a VFD might
inject noise that exceeds FCC or CE limits by a significant margin, manifesting as ~80–90 dBµV of conducted
emission in the 0.15–1 MHz range. With a properly sized KRF filter, those emissions can be knocked down
below the limit  (typically  under  ~60 dBµV,  depending on the standard’s  class),  eliminating interference
issues. In TCI’s documentation, “before and after” oscillograms show that high-frequency distortion on the
current/voltage  waveform is  dramatically  smoothed once  the  KRF  filter  is  added,  indicating  the  filter’s
strong damping effect on noise. 

Minimal Impact on Power Line: Importantly,  while the KRF filter presents a large impedance to high-
frequency  signals,  it  is  virtually  transparent  to  the  fundamental  power  frequency  (50  or  60  Hz).  The
inductors are sized such that their reactance at 60 Hz is very low, and the capacitors are chosen with values
small enough that they do not significantly draw current at 60 Hz. This means the filter passes the main
power unaltered, with only a very slight voltage drop and power loss under full load. For instance, a 250 A-
rated KRF filter has a measured power loss of about 24 watts at full load , which is a tiny fraction (on
the order of 0.02%) of the power throughput in a 250 A, 480 V system (~120 kW). Such low insertion loss
ensures that using the filter will not noticeably affect the drive’s performance or efficiency. The KRF filters
are  optimized  for  operation  under  full  load  continuously –  they  can  carry  their  rated  current  24/7
without derating . In fact, TCI specifies that no de-rating or re-rating is required when applying a KRF
filter at or below its rated voltage and current; you simply select the filter based on the drive’s full-load
amperage and system voltage, and it’s ready to use .

Construction and Form Factor: Physically, the KRF filters are built as  open-frame, chassis-mount units
that  can  be  easily  installed  inside  a  control  cabinet  or  enclosure.  They  utilize  a  3-line  filter topology
(filtering all three phase conductors) and have a metal case or base that helps provide shielding and heat
dissipation. The design is  finger-safe (IP20), meaning all live terminals are guarded to prevent accidental
contact,  even  on  high-voltage  models .  Smaller  current  models  typically  come  with  enclosed  screw
terminal blocks for wiring, while larger current units use solid copper busbar terminations to accommodate
heavy gauge cables . This makes installation flexible: users can choose the appropriate termination style
(indicated  by  the  part  number  suffix:  “TB”  for  terminal  block  or  “CB”  for  copper  bus)  based  on  their
amperage  and  wiring  preferences.  Internally,  the  inductors  (chokes)  are  made  of  high-permeability
magnetic cores to provide the needed inductance in a compact size, and the capacitors are high-quality
EMI-grade capacitors (with safety ratings for line-to-ground use).  Each filter is  potted or assembled to
minimize any vibration and to ensure consistent performance over time and temperature. The components
are  rated  for  industrial  environments,  with  an  operating  ambient  temperature  from  -25°C  to  +100°C
without performance degradation . The filters also meet a high climatic category (e.g. tested for 21 days
of damp heat per IEC 60068), indicating robust construction for harsh conditions .

Every KRF unit is 100% factory tested for critical parameters before shipment. According to TCI, each filter
undergoes  a  hi-pot  (high  potential)  test  to  verify  insulation,  a  ground  continuity  check,  input/output
continuity checks, and verification of its insertion loss performance against specifications . This thorough
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testing ensures that the filter will function as intended to block high-frequency interference and that it is
safe to install  on mains power.  The KRF series is  also designed in compliance with relevant safety and
performance standards for EMI filters, including UL 1283 (the UL standard for EMI Filters) and CSA C22.2
No. 8, and carries the corresponding cULus recognition (UL Recognized Component for US and Canada) as
well as the European ENEC certification mark . These approvals give end users confidence that the filters
meet strict safety requirements (such as flame resistance, endurance, and electrical spacing rules) and EMC
performance criteria. In summary, the design of the KRF filters reflects a blend of high performance noise
filtering with practical installation features – yielding a product that is effective, safe, and convenient for
a wide range of power quality applications.

Key Features and Benefits

The  TCI  KRF  series  offers  several  key  features  that  distinguish  it  as  a  high-performance  EMI/RFI  filter
solution. Below are the notable features along with their benefits:

High-Frequency Noise Attenuation: KRF filters dramatically reduce conducted EMI in the 150
kHz – 30 MHz band, preventing drive-generated noise from affecting other equipment on the same
power system. The filter’s inductors and capacitors act as roadblocks to high-frequency interference
while allowing the 50/60 Hz power to flow freely . This attenuation helps users meet stringent
EMC regulations and eliminates problems like PLC nuisance tripping, analog signal instability, and
radio reception interference.

Advanced  Two-Stage  Design: The  series  employs  an  advanced  two-stage  LC  filter  topology,
combining  multiple  inductors  and  capacitors  in  a  cascaded  network.  This  design  effectively
attenuates  both  common-mode and  differential-mode interference  over  a  broad  frequency
spectrum . By using a dual-stage filter, the KRF provides higher insertion loss (noise reduction)
than single-stage filters, ensuring  better EMC performance and mitigation of even difficult noise
components generated by modern fast-switching drives.

Wide Range of Ratings: TCI offers KRF filters in a wide array of current and voltage ratings to
suit different applications. Units are available for  three-phase currents from 8 A up to 2,500 A,
covering fractional-horsepower drives  to  large motor  drive systems .  Two voltage classes are
offered –  480 V AC filters (suitable for systems from 240 V up to 520 V) and  690 V AC filters (for
systems from 600 V up to 760 V) – allowing use in North American 480 V grids, European 400 V/690
V grids, and even 600 V class systems . This broad selection means a KRF solution exists for
virtually any size VFD or inverter, including high-horsepower drives used in heavy industry.

Compact and Lightweight Build: The KRF filters are designed to be physically compact and low-
weight for their given ratings, which makes them easier to handle and install in crowded control
cabinets. TCI’s efficient construction and high-quality materials result in a space-saving design that
minimizes  footprint  while  still  meeting  performance  goals .  Many  models  are  enclosed  in  a
relatively small form factor with mounting flanges, and all exposed terminals are finger-safe (IP20)
to prevent accidental contact . This combination of compact size and safety features simplifies
integration – the filters can be retrofitted into existing equipment with minimal rework and without
compromising on electrical safety.
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Protects Equipment and Eliminates Cross-Talk: By filtering out high-frequency disturbances, the
KRF series  protects  sensitive  equipment downstream and upstream of  the  filter.  For  example,
when used on the input of a VFD, it shields the rest of the facility’s electrical network (such as PLCs,
sensors, building automation systems) from noise emitted by the drive. It also  prevents drive-to-
drive interference (cross-talk)  on shared power lines,  which can otherwise occur when multiple
drives are in proximity . This protection extends the longevity and reliability of both the drives
and the neighboring equipment by ensuring they operate in a cleaner electromagnetic environment.
In  essence,  the  KRF  filter  acts  as  a  form  of  insurance  against  EMI-induced  faults,  reducing
unplanned downtime and maintenance caused by erratic electrical interference issues.

High  Safety  and  Compliance  Standards: The  KRF  filters  carry  cULus  listing  and  ENEC
certification, indicating they have been tested to comply with  UL/CSA safety standards in North
America and  European norms for EMI filters . They also facilitate end-system compliance with
EMC regulations –  for instance,  TCI specifies that KRF filters help meet  FCC Part 15,  Subpart J
requirements for conducted emissions, as well as the EU EMC Directive (CE Mark) emissions limits
(per CISPR 11 for industrial environments) . Using a KRF filter thus helps customers achieve the
necessary certifications for their machines or panels. Additionally, the filters are designed with low
leakage  current to  ground ,  which  is  important  for  safety  (minimizing  shock  risk)  and  for
avoiding nuisance tripping of ground-fault protection. The careful balance of capacitance in the KRF
ensures leakage currents are within acceptable limits given the high attenuation provided. For larger
current models (e.g. >1000 A), special attention to grounding (per standards like IEC 60364-5-54) is
recommended because of the higher potential fault currents and leakage – the KRF units include
robust ground connection points to facilitate this safe installation .

Thermal and Overload Robustness: Each KRF filter is built to handle continuous full-load current
and typical overload conditions that can occur in real-world operation. The filters are rated for 150%
of rated current for up to 3 minutes, or 250% of rated current for short durations (30 seconds)
without damage . This overload capacity is useful during events like motor startup or infrequent
overloads where the drive might  temporarily  draw higher  current.  The components  in  the filter
(inductors and capacitors) are chosen to tolerate these surges and the associated thermal rise. The
filter’s wide operating temperature range (-25°C to +100°C ambient) further attests to its rugged
design . Users don’t need to worry about the filter overheating under normal service conditions;
as long as it’s applied within specs, it will run reliably. TCI provides a standard 1-year warranty on
the KRF series , reflecting confidence in the product’s durability and workmanship.

Ease of Installation: The KRF series was developed with practical installation in mind. The filters are
easy  to  mount and  wire,  whether  retrofitting  into  an  existing  system  or  designing  into  new
equipment. Their  termination options (terminal blocks on lower currents and bus bars on higher
currents) allow installers to quickly connect the line and load cables in an intuitive manner . TCI
also emphasizes that no complex setup or tuning is required – these passive filters are simply wired
in series  with the equipment’s  supply.  The only  considerations are to match the correct  current
rating and voltage, and to ensure a solid ground connection. Because EMI filters are current-rated
devices, selecting a KRF filter is straightforward: one chooses a filter with an amperage rating at or
above the equipment’s maximum current draw (horsepower can be used as a guide via standard
tables) .  There is  no need for derating the filter  for  lower voltages or  intermittent  duty –  if
anything, using a higher amp rating than required will simply provide even more filtering headroom.
The filters are also designed to accommodate long motor cable runs often seen in installations; the
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two-stage design and low impedance grounding path ensure effective noise suppression even when
drives are connected to motors over long distances (which normally would increase EMI issues) .
TCI’s application notes recommend using a short, low-inductance grounding conductor (such as a
braided  strap  or  multiple  fine-strand  cable)  from  the  filter  to  the  system  ground  bus  for  best
performance .  Additionally,  it’s  advised  to  route  the  filter’s  input  cables  and  output  cables
separately (not bundling them together) to avoid coupling noise around the filter . By following
these simple best practices, installation of a KRF filter is hassle-free and yields optimum results.

Technical Specifications

Below is a summary of the technical specifications for TCI’s KRF EMI filters, based on the manufacturer’s
documentation and ratings:

Topology: Three-phase, two-stage EMI/RFI power line filter (3-line filter with L-C network per phase
and common-mode chokes). 
System Voltage: Available in 480 VAC or 690 VAC class versions. The 480 V models are suitable for
line voltages from 240 VAC up to 520 VAC, and the 690 V models cover 600 VAC up to 760 VAC
systems . This encompasses common supply voltages such as 208 V, 240 V, 415 V, 480 V, 575 V,
600 V, and 690 V. 
Current Ratings: Standard ratings from 8 A up to 2500 A are offered. For 480 V class filters, sizes
range 8–2500 A, and for 690 V class, 25–2500 A (the lower current models are not typically needed at
higher voltage) . This wide range allows filtering for small 2 HP drives up through large 1000+ HP
drive systems. 
Fundamental Frequency: 50 Hz / 60 Hz (designed for standard mains frequency operation) . The
filter presents minimal impedance at these frequencies, ensuring normal power flow. 
Maximum Load (Amps): Up to 2500 A per filter unit. For higher currents, multiple filters can
potentially be parallel-connected or custom solutions can be used (though typically a single filter per
drive is the practice). 
Overload Capacity: 150% of rated current for 3 minutes, or 250% of rated current for 30
seconds, within a 1-hour period . This short-term overload rating means the filter can handle
inrush, startup, or transient conditions without saturating or overheating. 
Insertion Loss Performance: Advanced two-stage design providing high attenuation of conducted
EMI (common-mode and differential-mode) in the frequency range 150 kHz–30 MHz. (Exact insertion
loss in dB varies by model and frequency; for example, a mid-size KRF filter can easily provide >50 dB
attenuation at certain frequencies, ensuring compliance with CISPR/FCC limits.) Each filter is factory
tested for insertion loss characteristics to verify it meets design specifications . 
Power Loss: Very low. The filters are designed to introduce only a small series impedance. For
instance, a 250 A filter has ~24 W loss at full load (approximately 0.1 W per amp, or <0.1% of
throughput power) . Lower current models have proportionally smaller losses. Thus, the impact
on system efficiency is negligible. 
Leakage Current: Optimized low-leakage design. All KRF filters use safety-rated capacitors with
values selected to minimize ground leakage current while still filtering effectively. Typical leakage
current is in the range of milliamps (exact values depend on model and line voltage). Even the
largest units are designed to keep leakage manageable, though caution is advised for extremely
high current models where multiple ground connections may be used for safety . The filters
meet IEC/EN 60939 (EMC filter component standards) which include limits on leakage current. 
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Operating Ambient Temperature: -25 °C to +100 °C (extended temperature range) . The filters
can operate in cold environments and high heat areas. Note that high ambient temperatures may
reduce the long-term life of capacitors, but the design caters to industrial conditions; typically filters
are specified at a standard 40 °C or 50 °C ambient for continuous operation with some margin to
100 °C for short durations. 
Humidity and Environment: Designed to withstand industrial environments. The climatic category
is 25/100/21 (per IEC 60068-1) indicating operation from -25 °C to +100 °C and ability to endure a 21-
day damp heat test . The filter components are likely varnished or encapsulated to resist
humidity and dust. Installation should be in a location protected from direct exposure to the
elements (usually inside an electrical enclosure or cabinet). 
Altitude: Rated for operation up to 1000 m (3300 ft) above sea level without derating . Above
1000 m, thinner air provides less cooling and higher voltage stress, so derating or consulting the
manufacturer is recommended for high-altitude applications. 
Safety Standards: Constructed in accordance with UL 1283 and CSA C22.2 No. 8 (North American
EMI filter safety standards) and certified accordingly. Also compliant with EN standards (e.g., older
EN 133200 and newer IEC/EN 60939) for EMC filters . The filters carry the cULus mark (UL
Recognized Component for US & Canada) and the ENEC mark (indicating compliance with European
norms) . These approvals ensure the filters meet requirements for fire safety, insulation, and
performance. 
EMC Compliance: When properly installed, the KRF filters enable equipment to meet EMC emission
standards such as FCC Part 15, Subpart J (for industrial/commercial environments)  and 
European EMC Directive (2004/108/EC and newer 2014/30/EU) for conducted emissions. In
particular, they help satisfy limits defined in CISPR 11 / EN 55011 (the standard for industrial,
scientific, and medical equipment RF emissions) for Group 1 Class A devices . With additional
measures (like shielded motor cables and stricter installation practices), these filters can also assist
in meeting Class B limits in sensitive environments, though Class B (residential) usually requires very
strict filtering or integrated RFI suppression in smaller drives. In any case, the KRF series provides a
significant reduction in emitted noise, often making the difference between a system failing or
passing mandatory EMC tests. 
Physical Configuration: Chassis-mount units, open style with IP20 finger-safe protection on
terminals. Mounting orientation is typically vertical or horizontal on a panel with provided brackets/
holes (refer to the user manual for mounting clearances). Units include clearly marked terminals or
bus bars for Line (input) and Load (output) connections, as well as a ground lug or stud that must
be bonded to the system ground. The larger filters with busbar connections may require additional
support/bracing due to weight. Approximate dimensions range from small units just a few inches in
size (for 8–16 A filters) up to very large assemblies for 2500 A that may be a few feet in length. (For
example, a 250 A, 480 V KRF filter measures about 4.5″ H × 11.8″ W × 7.5″ D , while a 1000 A
unit will be larger and heavier.) Detailed dimensions and weights are available in TCI’s catalog
datasheets for each part number. 
Warranty: 1 year limited manufacturer’s warranty is provided, covering any defects in materials or
workmanship under proper use . TCI also offers technical support for filter selection and
application through their engineering services.

(The above specifications are summarized from TCI’s product brochure and user manual. For specific part number
data and dimensions, refer to the official TCI KRF datasheets.)
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Installation and Best Practices

Installing a KRF EMI filter is a straightforward process, but following best practices will ensure maximum
performance and safety:

Placement: The filter should be installed as close as possible to the noise source (typically the AC
drive or inverter) on the  line side (input side) of the equipment. This way, the filter immediately
cleans the incoming/outgoing power and prevents high-frequency currents from traveling beyond
the filter. The filter’s line terminals connect to the facility power source (mains or distribution panel),
and the load terminals connect to the drive’s input terminals. If the drive has an integrated input
disconnect or contactor, the filter is usually placed upstream of those, or as recommended by the
drive manufacturer. Always maintain correct phase orientation as labeled on the filter.

Sizing: Select a KRF filter with a current rating equal to or greater than the equipment’s full-load
amperage.  It’s  generally advisable to match the filter to the drive’s input current (or motor hp).
Oversizing the filter (using a higher Amp rating) is acceptable and will not harm the system; in fact, it
may run even cooler with lower impedance, though cost is higher for larger units. Do not undersize
the  filter  (using  one  with  a  lower  amp  rating  than  the  actual  current),  as  that  could  lead  to
overheating or saturation of the filter components. No additional derating is required for operating a
filter at lower voltages – for example, a 480 V-rated filter can be used on a 240 V system at the same
current rating without issues . If used on a higher voltage than its rating, however, the filter could
be damaged (e.g. applying a 480 V filter on a 600 V system is not allowed – in that case use the 690 V
class filter).

Grounding: Proper grounding is critical for EMI filters to work effectively and safely. The KRF filter
has an Earth/Ground terminal (or bonding point) that must be solidly connected to the equipment
ground grid. When installing,  make the ground connection first (before connecting line or load
conductors) and ensure it  is the last to be disconnected during maintenance . Use a  low-
impedance ground conductor – ideally a short, broad strap or a finely stranded cable – to connect
the filter to the common ground point. A low-inductance ground path allows high-frequency noise to
be  safely  shunted  to  ground  without  creating  large  ground  voltage  differences.  TCI  specifically
recommends using conductor types like  braided grounding straps, ultra-flexible welding cable,
or Litz wire for the ground connection to maximize high-frequency performance . Additionally,
ensure the mounting panel or enclosure backplane is also bonded, as many filters achieve some
grounding through their metal case as well.

Wiring and Separation: Connect the three phase conductors (L1, L2, L3) in series through the filter,
following the input/output labels.  Do not connect neutral (if present) to a three-phase filter – KRF
filters are three-phase filters and have no neutral connection; they are intended for three-wire or
four-wire three-phase systems where only the phases are filtered (any neutral would typically bypass
the filter or require a different filter type). It is good practice to keep the  input (line side) cables
physically separated from the output (load side) cables of the filter . If line and load cables are
bundled  together  or  run  close  in  parallel,  high-frequency  noise  can  couple  around  the  filter
(bypassing it)  via  mutual  capacitance or induction.  Thus,  maintain some spacing or put them in
separate conduits if possible, at least for the first couple of feet near the filter. Also avoid running
unfiltered cables near sensitive signal cables; if they must cross, do so at right angles to minimize
coupling.
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Shielding: In very sensitive installations or to meet very stringent Class B emission levels, the use of
shielded cables for motor leads in conjunction with the KRF filter can further reduce radiated noise.
While the KRF will greatly cut down conducted noise on the mains side, long motor cables can still
radiate high-frequency energy (especially above 30 MHz, or if not all common-mode currents are
perfectly trapped). Using shielded motor cable grounded at both the drive and motor frame can
contain much of that residual noise. This is more of a system-level consideration, but worth noting as
part of best practices for EMC compliance. Similarly, in some cases ferrite toroids on outgoing motor
leads or output dv/dt filters might be used in combination with an input EMI filter to tackle noise at
both source and supply ends.

Protection and Fusing: The KRF filters should be protected by an upstream circuit breaker or fuses
rated for the filter’s current. In many cases, the same fuse or breaker that protects the drive will
naturally also protect the series filter. The filter itself doesn’t typically need separate fuses, but the
installation must ensure that if a short or overload occurs, the filter will not carry currents beyond its
rating for extended periods. The short-term overload capability (150%/3 minutes) gives some buffer,
but a proper branch circuit protection device is required per electrical code. Also note that EMI filters
have some amount of capacitance to ground; if the installation has residual-current devices (RCDs)
or ground-fault interrupters, the cumulative leakage from the filter plus other equipment should
be checked to avoid nuisance tripping. The KRF’s low-leakage design helps in this regard, but on very
sensitive 30 mA RCDs (usually not used in industrial settings) it could be a factor.

Commissioning: After installation, it’s wise to verify the ground connections and measure ground
continuity. When powering up for the first time, note that EMI/RFI filters can draw a brief  inrush
current due to charging of the internal capacitors. This inrush is usually negligible relative to the
system (and far less than the motor’s inrush or drive’s DC bus charging current), but in some cases,
very large filters could cause a small spark when connected – ensure connections are secure. During
operation,  the  filter  is  passive  and  requires  no  adjustments.  It  is  essentially  maintenance-free,
though as a part of routine system checks, one might periodically inspect the filter for any signs of
overheating or damage and ensure terminals remain tight (TCI recommends re-torquing electrical
connections annually to account for any loosening over time ).  The filter’s capacitors are self-
healing type but can degrade after many years; if a filter has been in service for a very long time or
under extreme conditions, its effectiveness can be confirmed via EMC re-testing or simply replaced
as preventive maintenance.

By adhering to these guidelines, the KRF filter will provide optimal noise suppression and long service life.
TCI provides detailed  Installation, Operation, and Maintenance (IOM) manuals for the KRF series that
cover  specifics  such  as  mounting  dimensions,  torque  values  for  terminals,  and  troubleshooting  tips.
Following the manufacturer’s instructions is always recommended to ensure safety and performance.

Applications and Use Cases

EMI filters like the TCI KRF series are utilized across a wide range of industries and applications wherever
VFDs or other power electronics are present. Some typical applications highlighted by the manufacturer
include  motor  drives,  elevators,  commercial  building  HVAC  systems,  wind  turbine  and  solar  PV
installations,  uninterruptible  power supplies  (UPS),  and general  power supplies/converters .  In
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essence, any system that incorporates high-speed switching or draws nonlinear current from the AC line
can benefit from an EMI/RFI filter on its input. Below are a few example scenarios:

Variable Frequency Drives in Factories: Industrial facilities often have dozens of VFDs controlling
motors  (pumps,  fans,  conveyors,  etc.).  These  drives  can  induce  interference  in  nearby
instrumentation, PLCs, or communication networks, especially if the facility’s power distribution is
extensive. Installing KRF filters on each drive (or on groups of drives) can prevent drive-generated
noise from propagating through the plant’s power bus. This ensures that sensitive equipment,
such as quality control  instruments or CNC controllers,  operate without issues.  It  also helps the
facility meet EMC regulations for industrial environments, avoiding potential fines or the need to
retrofit  later.  Major  drive  manufacturers  like  ABB,  Siemens,  Schneider,  Yaskawa,  and  others
acknowledge the need for input RFI filters to meet EMC standards – some high-end drives come with
built-in filters, but for those that don’t, an external solution like the KRF can be applied universally,
regardless of drive brand.

Commercial Buildings and HVAC Systems: Large commercial buildings (office complexes, malls,
hospitals) use VFDs in HVAC systems (chillers, air handlers, pumps) to improve efficiency. However,
these drives can interfere with building automation systems, fire alarm panels, or even nearby radio
equipment  if  not  filtered.  Using  KRF  filters  on  the  building’s  mechanical  equipment  drives  can
eliminate  lighting  flicker  issues,  sensor  erratic  behavior,  and  radio  noise complaints.  For
example, a hospital might install KRF filters on its air handling unit drives to ensure compliance with
FCC  emission  limits  (Part  15),  protecting  sensitive  medical  equipment  from  any  mains-borne
interference. The  compact size of KRF filters is a benefit here, as electrical rooms in commercial
buildings often have limited space.

Renewable  Energy  (Wind/Solar  Farms): Wind  turbines  and  large  solar  inverter  systems  often
operate at medium voltages (600 V, 690 V) and involve high-power converters that generate EMI. In
wind farms, long cable runs from turbines to substations can act as antennas for radiated emissions
if the conducted EMI isn’t filtered. KRF filters (in the 690 V class, high amperage range) can be used
at each turbine’s  output or  at  the inverter  input to  prevent interference with communication
equipment and to meet grid codes or EMC directives. In solar farms, central inverters feeding into
the grid may similarly require input EMI filters to avoid disturbing nearby telecommunication lines or
radio services. Using an EMI filter also helps renewable energy equipment manufacturers obtain the
CE mark by meeting the emissions standards harmonized under the EMC Directive.

Elevators and Escalators: Elevator drives (often 480 V or 600 V drives controlling hoist motors) are
another application where EMI filters are frequently used. Elevators are installed in buildings where
there can be a mix of  industrial  and residential  environments (e.g.,  an apartment building).  The
drive’s noise could potentially interfere with building residents’ electronics (like radio, TV, or alarm
systems). A KRF filter on the elevator drive ensures that conducted noise stays well below the limits,
effectively making the large elevator drive virtually invisible in terms of EMI. This avoids any issues
with  building  inspections  and  provides  peace  of  mind  that  the  elevator  won’t  be  a  source  of
interference.

Ups and Data Centers: In data centers or critical facilities, UPS systems and backup inverters keep
the power running. These power electronics can generate high-frequency noise that might affect
server power supplies or network equipment if not controlled. Using KRF filters on the input (and/or
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output if needed) of UPS modules can maintain a cleaner power quality. Moreover, data centers are
noise-sensitive environments (with lots of communication gear), so maintaining EMC is essential. The
KRF’s ability to protect sensitive equipment is a valuable asset here – it can prevent a backup power
system from inadvertently causing glitches in the very equipment it’s meant to protect.

In all these cases, the benefit of the KRF filter is the same: it allows modern high-efficiency, high-power
devices  to  coexist  with  sensitive  electronics  by  removing  the  high-frequency  “pollution”  from  the
electrical lines. This results in more robust and reliable operation. 

To illustrate the impact, consider a real-world example: An automotive manufacturing plant had several
large VFDs (200 HP each) running induction motors for assembly line conveyors. The facility experienced
intermittent  faults  in  a  machine  vision  system  and  in  the  quality  control  instruments  whenever  the
conveyors were running at certain speeds. Upon investigation, it was found that conducted EMI from the
drives (particularly around 300 kHz and 5 MHz frequencies) was coupling into the control system lines. The
measured noise on the plant power bus was around 80–85 dBµV in the 150 kHz – 1 MHz band, exceeding
the recommended limits  for  that  environment.  The solution implemented was to  retrofit  TCI  KRF EMI
filters on each VFD’s input. After installing the filters, follow-up EMI tests showed the noise levels dropped
to below 50 dBµV in that frequency range – a reduction of over 30 dB, which is a reduction in power of over
1000×.  Consequently,  the  interference  issues  disappeared:  the  machine  vision  system  and  other
instruments operated flawlessly even while all conveyors were running. This example demonstrates how
KRF filters effectively eliminated the cross-talk and interference,  allowing the plant to run smoothly
and stay within EMC compliance. Furthermore, the filters helped protect all the PLCs and sensors on the
same power network from future noise-related disruptions, contributing to overall operational stability.

Another example can be drawn from a water treatment facility where multiple pump drives caused radio
communication interference with the facility’s SCADA telemetry. By adding KRF filters, the radio interference
was  resolved,  and  the  facility  could  reliably  transmit  data  without  the  drives  overpowering  the
communication signals. These kinds of scenarios show that while EMI is often an unseen issue, its effects
are very real – and a robust filter like the KRF is an effective remedy.

Conclusion

The  TCI  KRF  EMI  filter  series  provides  a  comprehensive  solution  for  managing  electromagnetic
interference in  power  conversion  applications.  With  its  advanced  two-stage  filtering  technology,  wide
range of available sizes, and adherence to international safety and performance standards, the KRF series
stands  out  as  a  go-to  choice  for  engineers  and  integrators  looking  to  ensure  their  systems  are
electromagnetically compliant and interference-free. These filters  enable cost-effective compliance with
EMC directives by drastically reducing conducted noise from VFDs, inverters, and other nonlinear loads .
Equally important, they safeguard sensitive equipment from the adverse effects of high-frequency noise –
from  preventing  equipment  malfunctions  and  communication  errors  to  eliminating  annoying  RF
interference in surrounding environments.

In addition to performance, TCI’s design emphasis on practical features (like compact form factor, finger-
safe construction, and easy installation) means that implementing a KRF filter is typically straightforward,
whether it’s in a new design or a retrofit scenario. The filter essentially functions as a plug-and-play passive
component:  once installed, it  silently does its job of cleaning the power line without requiring ongoing
attention. 
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By choosing the appropriate KRF filter for their application, users can resolve EMI problems proactively.
The result is improved reliability and uptime of industrial systems (no more mysterious sensor glitches or
drive  trips  due  to  noise),  a  cleaner  power  quality  profile,  and  full  confidence  during  EMC  testing  and
certifications. In markets where regulatory compliance is mandatory, the KRF filters provide an easy path to
meet standards like FCC Part 15, CE (CISPR 11/EN 55011), and IEC EMC tests, avoiding costly redesigns or
fines. And beyond compliance, there’s a tangible benefit in terms of equipment longevity – less electrical
stress on components and fewer errors translate to less wear and tear and longer life for both drives and
peripheral devices.

Overall, TCI’s KRF series EMI/RFI filters exemplify a balanced integration of deep technical capability and
practical usability.  They help bridge the gap between high-power, high-speed electronics and the real-
world  environment  that  demands  electromagnetic  harmony.  For  any  operation  deploying  VFDs,  servo
drives, UPS systems, or similar technologies, incorporating a KRF EMI filter is a smart investment to future-
proof the installation against EMI issues. By eliminating high-frequency disturbances at the source, these
filters enable complex electrical systems to run  smoothly, safely, and in compliance – which ultimately
leads to greater productivity and peace of mind for the end users.
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(AP040179EN, 2017). Discussion of EMC standards (CISPR 11) and the need for filters on VFDs. – Eaton
EMC and VFDs PDF
Valin Corp. – TCI KRF Power Line Filters User Guide (archive). Additional reference for KRF filter usage
and specs. (Contains similar content to TCI manual). 
RSP Supply – TCI KRF0250ACB EMI Filter Product Listing. Example specs for a 250 A, 480 V KRF filter
(dimensions, power loss). (Accessed 2025) – RSP Supply Catalog Page

Microsoft Word - EMI FILTER BROCHURE
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf

Electromagnetic compatibility (EMC) and Variable Frequency Drives AP040179EN
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/
emc-and-vfds-ap040179en.pdf

KRF - EMI Filter - TCI An Allient Company
https://www.transcoil.com/products/krf-emi-filter/

TCI KRF0250ACB EMI Filter - 3ph, 250A, 200-480V, 200 HP, Open, 50/60 Hz
https://rspsupply.com/p-585365-tci-krf0250acb-emi-filter-3ph-250a-200-480v-200-hp-open-5060-hz.aspx?
srsltid=AfmBOoqpPZMQ_6Y-jUBVWae4pa3e1OzpNiWyrArYZGzch0elBppJhBWk
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https://www.transcoil.com/products/krf-emi-filter/
https://www.transcoil.com/wp-content/uploads/brochures/KRF-Brochure.pdf
https://www.transcoil.com/wp-content/uploads/ioms/KRF-Manual.pdf
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/emc-and-vfds-ap040179en.pdf
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/emc-and-vfds-ap040179en.pdf
https://rspsupply.com/p-585365-tci-krf0250acb-emi-filter-3ph-250a-200-480v-200-hp-open-5060-hz.aspx
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=current%20from%20the%20source%2C%20resulting,produces%2C%20thereby%20increasing%20the%20amount
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=drives%20included,reduce%20noise%20in%20the%20critical
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=Equipmen%20t%20In%20te%20rfe,Links%20%E2%80%A2%20Flow%20metering%20fluctuation
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=%E2%80%A2%20Computer%20system%20failures%20%E2%80%A2,bouncing%20%E2%80%A2%20Thermostat%20control%20problems
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=Reduce%20High%20Frequency%20Distortion%20EMI,weight
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=frequencies%20to%20pass%20untouched,drives%20is%20reduced%20or%20eliminated
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=EMI%20,Incorrect%20Interconnection
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=The%20terms%20EMI%20and%20RFI,on%20the%20AC%20wave%20form
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=%E2%80%A2%20Warranty%3A%201%20year%20%E2%80%A2,continuity%20and%20insertion%20loss%20characteristic
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=%E2%80%A2%20Short%20Term%20Overload%20Rating%3A,%E2%80%A2%20Agency%20Approvals%3A%20ENEC%2C%20cU
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=690%20VAC%20,%E2%80%A2%20Fundamental%20Frequency%3A%2050%2F60%20Hz
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=%E2%80%A2%203,accommodate%20up%20to%202%2C500%20amps
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=%E2%80%A2%20Maximum%20Altitude%3A%201%2C000%20meters,%E2%80%A2%20Agency%20Approvals%3A%20ENEC%2C%20cU
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=%E2%80%A2%20Units%20to%20accommodate%20up,tested%20for%20Hipot%2C%20ground
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf#:~:text=480V%20%288%20,stage%20filtering%20design
https://aconsolutions.net/file/repository/EMI_FILTER_BROCHURE_V1_01.pdf
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/emc-and-vfds-ap040179en.pdf#:~:text=be%20used%20for%20communication%20purposes,for%20edition%206%20of%20the
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/emc-and-vfds-ap040179en.pdf#:~:text=due%20to%20the%20fact%20that,about%202000%20m%20%E2%80%93%20a
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/emc-and-vfds-ap040179en.pdf#:~:text=individual%20levels%20can%20be%20slightly,ranges%2C%20lighting%20equipment%2C%20which%20are
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/emc-and-vfds-ap040179en.pdf
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/emc-and-vfds-ap040179en.pdf
https://www.transcoil.com/products/krf-emi-filter/#:~:text=delivered%20to%20the%20line%20and,db%20uV
https://www.transcoil.com/products/krf-emi-filter/#:~:text=%2A%20Eliminates%20drive%20cross,cULus%20Listed%20and%20ENEC%20marked
https://www.transcoil.com/products/krf-emi-filter/#:~:text=EMI%20filters%20are%20current%20rated,less%20than%20its%20rated%20voltage
https://www.transcoil.com/products/krf-emi-filter/#:~:text=EMI%20filters%20are%20available%20with,number%20table%20for%20standard%20assignments
https://www.transcoil.com/products/krf-emi-filter/#:~:text=,cULus%20Listed%20and%20ENEC%20marked
https://www.transcoil.com/products/krf-emi-filter/#:~:text=,cULus%20Listed%20and%20ENEC%20marked
https://www.transcoil.com/products/krf-emi-filter/#:~:text=Most%20electrical%20noise%20generated%20by,leads%20should%20be%20routed%20separately
https://www.transcoil.com/products/krf-emi-filter/#:~:text=peak%20filter%20performance%2C%20a%20low,leads%20should%20be%20routed%20separately
https://www.transcoil.com/products/krf-emi-filter/
https://rspsupply.com/p-585365-tci-krf0250acb-emi-filter-3ph-250a-200-480v-200-hp-open-5060-hz.aspx?srsltid=AfmBOoqpPZMQ_6Y-jUBVWae4pa3e1OzpNiWyrArYZGzch0elBppJhBWk#:~:text=VFD%20Filter%20Watts%20Loss
https://rspsupply.com/p-585365-tci-krf0250acb-emi-filter-3ph-250a-200-480v-200-hp-open-5060-hz.aspx?srsltid=AfmBOoqpPZMQ_6Y-jUBVWae4pa3e1OzpNiWyrArYZGzch0elBppJhBWk#:~:text=Code%3A%20585365
https://rspsupply.com/p-585365-tci-krf0250acb-emi-filter-3ph-250a-200-480v-200-hp-open-5060-hz.aspx?srsltid=AfmBOoqpPZMQ_6Y-jUBVWae4pa3e1OzpNiWyrArYZGzch0elBppJhBWk#:~:text=TCI%20KRF0250ACB%203ph%2C%20250A%2C%20200,%28HxWxD
https://rspsupply.com/p-585365-tci-krf0250acb-emi-filter-3ph-250a-200-480v-200-hp-open-5060-hz.aspx?srsltid=AfmBOoqpPZMQ_6Y-jUBVWae4pa3e1OzpNiWyrArYZGzch0elBppJhBWk
https://rspsupply.com/p-585365-tci-krf0250acb-emi-filter-3ph-250a-200-480v-200-hp-open-5060-hz.aspx?srsltid=AfmBOoqpPZMQ_6Y-jUBVWae4pa3e1OzpNiWyrArYZGzch0elBppJhBWk


TCI KRF EMC Power Filters User's Manual
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf

EMC Filters
https://www.transcoil.com/wp-content/uploads/ioms/KRF-Manual.pdf

transcoil.com
https://www.transcoil.com/wp-content/uploads/brochures/KRF-Brochure.pdf

15 17 20 22 27 30 34 38 39 40

35

41

13

https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=%E2%80%A2%20Easy%20to%20install%20%E2%80%A2,full%20load%20%E2%80%A2%20Low%20weight
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=%E2%80%A2%20Low%20leakage%20current%20%E2%80%A2,%E2%80%A2%20Space%20saving%20design
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=Leakage%20current%20Ileak%20At%20520,3099%20%7C%20Email%3A%20CustomerService%40valin.com
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=%E2%80%A2%20Low%20leakage%20current%20%E2%80%A2,%E2%80%A2%20Space%20saving%20design
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=of%20the%20magnitude%20of%20the,1000%20A%20and%2For
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=%E2%80%A2%20Easy%20to%20install%20%E2%80%A2,ENEC10%2C%20UL%2C%20and%20cUL%20approval
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=%E2%80%A2%20Danger%20of%20electric%20shock,earth
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=minutes%20even%20after%20the%20power,earth%20connection%20must%20be%20observed
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf#:~:text=housing,3099%20%7C%20Email%3A%20CustomerService%40valin.com
https://files.valinonline.com/userfiles/documents/trans-coil-krf-filter-manual.pdf
https://www.transcoil.com/wp-content/uploads/ioms/KRF-Manual.pdf#:~:text=KRF%20EMC%20Filters%20Installation%2C%20Operation,FCC%20Regulation%2015%2C%20Subpart%20J
https://www.transcoil.com/wp-content/uploads/ioms/KRF-Manual.pdf
https://www.transcoil.com/wp-content/uploads/brochures/KRF-Brochure.pdf#:~:text=Typical%20Applications%20%E2%80%A2%20Motor%20Drives,PHASE%20EMC%20POWER%20LINE%20FILTER
https://www.transcoil.com/wp-content/uploads/brochures/KRF-Brochure.pdf
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