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Divert harmonic currents away 

from neutral and supply 

transformer

Reduce voltage distortion 

caused by harmonic currents

Reduce high neutral current 

and neutral-to-ground voltage

Available field adjustable 

impedance option (FAI)

•

•

•

•

Reduce harmful effect of VFD 

harmonic currents

Produce quasi 12, 18 and 24-

pulse schemes with multiple 6- 

pulse VFD's

•

•

Neutral Current EliminatorTM (NCETM)

Parallel connected, 3-phase, 4-wire 

passive electromagnetic device that diverts 

3rd and other triplen harmonic currents 

from the neutral conductor.

NCE
TM

CNCE
TM

5-7 Eliminator
TM

5-13 Eliminator
TM

11-13 Eliminator
TM

Combined Neutral

Current EliminatorTM (CNCETM) 

Series connected, 3-phase, 4-wire passive 

electromagnetic device that combines 

NCE™ triplen harmonic filtering with phase 

shifting for cancellation of 5th and 7th 

harmonic currents upstream in addition to 

the 3rd.

5-7, 5-13 & 11-13 EliminatorsTM 

Series connected, 3-phase, 3-wire, phase 

shifting auto-transformer for control of 5th 

and 7th or 11th and 13th harmonics in 3-

wire circuits (no neutral conductor). Ideal 

for treatment of 3-phase rectifier 

harmonics generated by multiple variable 

frequency drives (VFD's)

Features and Benefits:



The Need to Treat Harmonics    

 Wide use of non-linear loads such as personal 

computers, monitors, laser printers, variable 

speed drives, UPS systems and other electronic 

equipment have led to harmonics being a major 

issue in the electrical industry today. Commercial 

and industrial power distribution systems 

designed for the old, linear-style loads are simply 

no longer suitable for servicing these non-linear, 

harmonic generating loads - especially when found 

in high densities. Some common power system 

problems include:

 Power quality problems, particularly those related 

to high total harmonic voltage distortion (VTHD), 

have been known to cause equipment downtime 

due to malfunctions and component failure.

 The first response by the electrical industry to 

harmonic problems was to double the neutral 

conductors and to replace the distribution 

transformers with K-rated models. Although this 

brute force method can help survive the 

overheating situation, it does nothing to address 

other power quality related problems. Mirus 

Eliminator™ series harmonic mitigating products, 

on the other hand, are capable of treating all 5 

major symptoms of harmonics.

Non-linear Loads and Harmonics 

 Non-linear loads draw current in a non-

sinusoidal or distorted manner because their 

impedance changes as the applied voltage changes 

during an AC power cycle. The most common form 

of distorted current is a pulsed waveform. 

Examples of linear and non-linear load current 

waveforms are shown below.

• Any existing distribution system servicing  

   a high density of non-linear loads (ie. PCs 

    and other electronic equipment) 

•  Older buildings being renovated for new 

    occupancy, especially where half 

    capacity neutrals were used  

•  Broadcasting and telecommunication 

    equipment rooms

•  Computer labs in educational institutions 

    and high tech facilities

•  At power panels serviced by long cable 

    runs 

•  On building risers or busduct runs

•  Applications involving multiple 6-pulse 

    variable frequency drives

Where to use Eliminator™ products

 Waveform distortion can also be quantified in  

the frequency domain by applying a mathematical 

technique known as Fourier Analysis.

 Fourier proved that any periodic non-sinusoidal 

waveform can be represented as the sum of a 

series of sinusoidal waveforms at integral 

magnitudes and phase angles and having certain 

multiples of the fundamental frequency. These 

integral multiples are known as harmonics.

Figure 1: Typical linear and non-linear

 current waveforms

1. Overloaded neutral conductors

2. Overheated distribution transformers

3. High neutral-to-ground voltage (Vn-g)

4. Poor power factor

5. Distortion of the voltage waveform 

    supplying these loads.
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Eliminator™ Series Products Resolve

all 5 Major Symptoms of Harmonics by:

1. Off-loading neutral conductors 

2. Lowering losses and reducing  operating

 temperatures in distribution transformers

3. Lowering voltage distortion

4. Lowering neutral-to-ground voltage

5. Improving power factor

Incandescent Light Bulb

(Linear Load)

Personal Computer

(Non-Linear Load)

VSD with 6-pulse rectifier

(Non-Linear Load)

VSD with 12-pulse rectifier

(Non-Linear Load)

 



 Figure 2 illustrates, a distorted waveform formed 

by summing each of its sinusoidal components 

(fundamental 3rd and 5th in this case). This 

method of reducing the waveform into 

fundamental and higher frequencies can also be 

presented as a spectrum in a bar chart showing 

magnitudes and frequencies, and is known as a 

frequency or harmonic spectrum. 

 

 Current harmonics are currents which flow in 

the system at various multiples of the 

fundamental frequency. Similarly voltage 

harmonics are voltages present in the system at 

multiples of the fundamental frequency. For 

example, if we measure voltage at 180Hz in a 

60Hz system, there is voltage at the 3rd harmonic 

(3 x 60Hz = 180Hz). The effects on a power system 

of distorted currents can be determined by 

analyzing each harmonic circuit individually and 

then summing the result. The combination of the 

fundamental and all harmonic waveforms is an 

equivalent representation of a distorted or non-

sinusoidal waveform.

How 3rd Harmonic Currents add 

in the Neutral

current on the neutral conductor than on any 

phase conductor. The frequency of this neutral 

current is primarily 180 Hz (3rd harmonic). This is 

evident in the waveforms of Figure 3 since the 

linear current completes only 2 cycles in the same 

time period that the non-linear neutral current 

completes 6 cycles or 3 times the fundamental.

 With non-linear loads, the neutral current 

generally exceeds the largest phase current, even 

when the loads are in perfect RMS current 

balance.

Figure 3:  How non-linear load currents

                add in the neutral
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Fourier Series

f(t) = Ao + A1 cos (wt + q1) + A2 cos (2wt + q2) + A3 cos (3wt + q3) …

where Ao = dc offset

 Ah = magnitude of  hth harmonic

 w = fundamental frequency

 qh = phase angle of the hth harmonic

Figure 2: Harmonic Components of a Distorted Waveform

 Figure 3 shows how currents on the phases of a 

3-phase, 4-wire system return on the neutral 

conductor.  The 120° phase shift between linear 

load currents will result in their balanced 

portions instantaneously canceling in the neutral.  

With linear loads, the neutral can be the same 

size as the phase conductors because the neutral 

current cannot be larger than the largest phase 

current, even when the load is completely 

unbalanced.

 When the load is non-linear however, the current 

pulse on one phase will not have a pulse on either 

of the other phases for which to cancel.  The 

pulses are additive which often leads to heavier  

Neutral Current

Ground Wire

Transformer

Non-Linear

Load

Phase A

Current
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Current

Phase C

Current



NCE™ off-loads the neutral 

conductor 

 The Neutral Current Eliminator™, or NCE™, is a 

parallel-connected, electromagnetic, zero 

sequence filter that removes 3rd and 9th 

harmonic currents as well as other zero sequence 

currents (Io) from the neutral conductor. The 

NCE™ presents a very low impedance alternate 

path for the neutral current to return to the 

phases because the windings of the NCE™ are 

configured to cancel the net flux created by the 

diverted neutral current. Neutral current, 

neutral-to-ground voltage, voltage distortion, and 

supply transformer losses are lowered because 

there is only a residual amount of 3rd harmonic 

and other zero sequence currents left in the 

neutral and phase conductors between the 

transformer and the NCE™ connection point. 

Consequently a double ampacity neutral is not 

required between the supply transformer and the 

NCE™ connection point.    

CNCE™ combines 5th & 7th  with 

3rd & 9th harmonic mitigation

Figure 4:  How NCE™ removes 3rd harmonic 

                current from neutral conductor

 In many harmonic mitigation applications it is 

advantageous to treat the 5th and 7th harmonic 

currents in addition to the 3rd and 9th in order to 

achieve the maximum reduction in voltage 

distortion and transformer losses. Our patented 

CNCE™ is a series-connected, 4-wire auto-

transformer that combines the neutral current 

filtering action of the NCE™ with a 30 degree 

phase shift in voltage between its input and 

output.

 This phase shift in voltage causes both the 5th 

and the 7th harmonic currents at the input of the 

CNCE™ to be 180 degrees out of phase with those 

created by similar non-linear loads that are fed 

directly rather than via the CNCE™. In the 

example below, the CNCE™ makes a dramatic 

improvement in current distortion, voltage 

distortion, neutral current, neutral-to-ground 

voltage, and power factor because it treats all four 

major harmonic currents (3rd, 5th, 7th, and 9th).

Phase conductors

Neutral

Ground

Zco

Phase-neutral

electronic loads

Panel

Individual circuits
A

B

C

N

G

Transformer

Zto IAO

IBO

Figure 5:  Typical current distortion improvement using CNCETM

Transformer

CNCE-FAITM

Non-linear

Loads

At transformer

Current THD = 14%, k-factor = 1.3 Sample load

Current THD = 106%,

k-factor = 12
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0.5

1

1 3 5 7 9 11 13 15
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Parameter Before After Performance

Current Distortion 64% 14% 78% reduction

Voltage Distortion 11.1% 2.6% 77% reduction

Feeder Neutral Current 111 A 18 A 84% reduction

Neutral-Ground Voltage 6.04 1.6 74% reduction

Power Factor 0.76 0.95 25% improvement
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ICO

IN = IAO + IBO + ICO
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Flow of Harmonic Currents in a Typical Application

Figure 6 shows how the most common harmonics 

(3rd, 5th, 7th and 9th) generated by today's non-

linear loads will flow in a typical 3-phase, 4-wire 

electrical distribution system.  Just as the load 

current is larger, the harmonic currents are larger 

close to the supply transformer. At the 

transformer, the 3rd and 9th harmonics will 

circulate in its primary windings while the 5th and 

7th harmonics will continue to flow upstream 

passing through the transformer.

Note: In harmonic analysis it is convenient to think 

of the non-linear loads as current sources that send 

harmonic currents towards the utility.

 The MIRUS NCE™ is designed to treat the triplen 

harmonics (3rd, 9th, 15th, etc.) and other zero 

sequence currents (such as the 60 Hz unbalance) 

by diverting the flow of these currents from the 

neutral directly back to the loads where they were 

generated. When installed near the harmonic 

generating loads (such as at the power panel) the 

NCE™ will attract these currents by offering a 

lower impedance path than the alternate path to

the upstream transformer. This will off-load the 

neutral conductor and transformer allowing them 

to run much cooler and eliminating the need to 

double the neutral and replace the transformer.

 When treatment of 5th and 7th harmonics is 

also required,  the MIRUS CNCE™ should be 

used as shown in Figures 5 and 7. The 5th and 

7th harmonic currents returning through the 

CNCE™ will cancel against those returning 

directly from other non-linear loads. And as with 

the NCE™, the triplen harmonic currents are 

diverted away from the neutral conductor when 

they reach the CNCE™. The net result is a much 

more linear current at the supply transformer 

with less harmonic components and lower k-

factor rating.  This in turn will reduce the 

overheating, neutral-to-ground voltage and 

voltage distortion that these harmonic currents 

would normally produce.  Also, since harmonic 

currents carry no real power, removing them will 

significantly improve upstream power factor, 

freeing up valuable system capacity and reducing 

system losses.

Figure 6: Flow of harmonic currents in

               typical 4-wire distribution

               system without treatment

Figure 7: Cancellation of harmonic currents

               using NCE™ and CNCE™

Transformer

Loads
Non-linear

3rd, 5th,

5th, 7th

7th, 9th
3rd, 5th,
7th, 9th

3rd, 5th,
7th, 9th

3rd, 5th,
7th, 9th

Non-linear
Loads

3rd, 5th,
7th, 9th

3rd, 5th,
7th, 9th

3rd, 5th,
7th, 9th

PP PP

DP

Non-linear
Loads

7th, 9th
3rd, 5th,

3rd, 9th

PP

7th, 9th
3rd, 5th,

Non-linear
Loads

7th, 9th
3rd, 5th,

5th, 7th

CNCETM

PP

7th, 9th
3rd, 5th,

NCETM

Transformer

3rd, 9th
-(5th, 7th)

DP

5th, 7th

7th, 9th
3rd, 5th,

5th, 7th

3rd, 9th 3rd, 9th

 

MIRUS Eliminator™ Series Technical Guide 5

Note:  Thickness of arrows indicates the relative amount of harmonic current
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primary



When to choose the Field Adjustable 

Impedance (FAI) option:

 A patented feature of the MIRUS design, FAI 

provides some flexibility in the application of 

NCE™'s and CNCE™'s. As a parallel connected 

device, the NCE™ may attract some neutral 

current from its upstream side in addition to the 

larger portion of neutral current drawn from it's 

downstream side.  In some instances this may be 

a preferred characteristic because the upstream 

transformer will carry even less triplen harmonic 

current. However, if it is anticipated that the 

presence of upstream harmonics might cause 

overloading of the NCE™, then the FAI option 

should be specified. This will allow the zero phase 

sequence impedance of the NCE™ to be adjusted 

upward (by a simple tap change) thereby lowering 

the amount of neutral current drawn by the 

NCE™ and avoiding the possible overload.

 On the CNCE™, the FAI option provides the 

ability to attract neutral current from its line side 

as well as its load side.  As a series connected 

device, the standard CNCE™ will attract very little 

neutral current from its line side.   For 

applications where removal of line side neutral 

current is desirable, invoking the FAI option will 

lower the devices input zero sequence impedance 

and increase the neutral current consumption 

from its line side.  This feature is particularly 

valuable when the CNCE™ is used to treat 

harmonics on a 208V riser or busduct run.  By 

removing neutral current from its line side, the 

CNCE-FAI™ will eliminate the need for NCE™'s at 

the panels not supplied by a CNCE™. The FAI 

option was implemented in the CNCE™ 

application in Figure 5.

5-7, 5-13 and 11-13 EliminatorsTM
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 5-7, 5-13 and 11-13 Eliminators™ can be used to 

produce quasi 12, 18 and 24-pulse schemes when 

servicing 3-phase, 3-wire rectifier loads such as 

variable frequency drives (VFD), UPS units and 

mainframe computer equipment. The 5-7 

Eliminator™ is a phase shifting auto-transformer 

which, when used to supply a 6-pulse rectifier 

load, will phase shift the 5th and 7th harmonics 

returning from this load so that they cancel with 

5th and 7th harmonics returning from other 

unshifted 6-pulse rectifier loads. This results in 

effectively a 12-pulse operation upstream at the 

common distribution point.

 When servicing 12-pulse rectifier loads, the 11-13 

Eliminator™ can be used to produce a 24-pulse 

scheme by phase shifting one load against 

another.

 When three rectifiers (or multiples thereof) require 

treatment, utilizing a 5-13 Eliminator™ on each of 

two loads will produce a quasi 18-pulse scheme 

(ie. cancellation of 5th, 7th, 11th and 13th 

harmonics).

 For the most optimum harmonic cancellation, a 

combination of 5-7 Eliminators™ and 11-13 

Eliminators™ can be used to service multiples of 

four 6-pulse rectifier loads (see last page) to 

produce a quasi 24-pulse operation. In most 

cases, this type of configuration will meet the very 

stringent harmonic current and voltage limits as 

defined by IEEE Std 519-1992.

 For an alternate method of VFD harmonic 

treatment, see the  Mirus Lineator™ Universal 

Harmonic Filter.

 



Eliminator™ Series Products 
 

Neutral Current Eliminator™

(NCE™)

Harmonics Treated:

3rd, 9th & 15th

Combined Neutral Current

Eliminator™ (CNCE™)

Harmonics Treated:

3rd, 5th, 7th, 9th, 15th, 17th, & 19th
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Application DescriptionEliminator™ Products

Parallel connected on 3-ph, 4-wire systems to divert the flow of 

triplen harmonic currents (3rd, 9th & 15th) away from the 

neutral conductor and upstream transformer

Used in systems with non-linear, line-to-neutral (120V) loads 

Best results are achieved when installed at a downstream power 

panel (fed from a 3 pole branch CB) near the harmonic 

generating loads

The phase current returned by the NCE™ will be equal to 1/3 

the neutral current drawn and must be protected accordingly. 

E.g., a 100A 3 pole circuit breaker is used to protect a 300A 

NCE™

On installations where neutral current could be drawn from 

upstream side of the NCE™ (ie. multiple subpanels) or where the 

downstream load is expected to grow, the  Field Adjustable 

Impedance (FAI) option should be selected

Series connected on 3-ph, 4-wire systems to cancel 5th and 7th 

harmonics through phase shifting while also diverting the flow of 

triplen harmonic currents away from the neutral and upstream 

transformer

CNCE™ normally feeds about 1/2 the power panels on a 

distribution system, busduct or riser which feeds non-linear, 

line-to-neutral (120V) loads with high levels of 3rd, 5th & 7th 

harmonics

Standard transformer design practices should be used for sizing 

upstream protection. (ie. 225A circuit breaker for 75 kVA, 208V 

CNCE™)

Field Adjustable Impedance (FAI) option allows for attraction of 

triplen harmonics from upstream side of the CNCE™ when 

desired

A combination of NCE™'s and CNCE™'s will produce the best 

harmonic mitigating performance

CNCE™'s feed about 1/2 of the load, diverting the returning 

neutral current and phase shifting 5th and 7th harmonic 

currents so that they cancel with unshifted 5th & 7th harmonic 

currents from other non-linear loads

NCE™'s are used to treat the triplen harmonics at all other 

power panels

Used to treat the characteristic harmonics of 3-ph, 6-pulse 

rectifier loads, such as variable frequency drives (VFD's), in a 3-

wire system

A quasi 12-pulse scheme (ie. cancellation of 5th, 7th, 17th & 

19th harmonics) will result when a VFD fed through a 5-7 

Eliminator™ is paired with a VFD that is fed directly

The 5-13 Eliminator™ can be used to create a quasi 18-pulse 

scheme when three 6-pulse VFD's (or multiples thereof) require 

harmonic treatment. By using 5-13 Eliminators™ to feed two of 

the three VFD's, 5th, 7th, 11th and 13th harmonics are canceled 

on the common feeder.

Combining one 5-7 Eliminator™ with two 11-13 Eliminators™ 

creates a quasi 24-pulse scheme that cancels all characteristic 

harmonics below the 23rd.

Combined use of NCE™ and

CNCE™

Harmonics Treated:

3rd, 5th, 7th, 9th, 15th, 17th, & 19th

5-7, 5-13 and 11-13 

Eliminators™

Harmonics Treated:

5th, 7th, 11th, 13th, 17th, & 19th 

Note: Single -phase fault level will increase with the use of low zero sequence impedance products such 

as the NCE™ and CNCE™. (See MIRUS 'Design Note #1' for more information on fault level calculations)

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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  TYPICAL SPECIFICATION   NCE™ 
Neutral Current Eliminator™ 

 

© Mirus International Inc. [2010-01-06] 1-888-TO MIRUS www.mirusinternational.com NCE-TS001-A6
 

PART 1 - GENERAL 
1.1 An extremely low zero sequence impedance zig-zag reactor designed specifically to reduce loading of neutral 

conductors, reduce neutral-to-ground voltage and lower harmonic distortion in 3-phase, 4-wire systems. 
.1 The unit must remove the 3rd, 9th, & 15th harmonics and other zero sequence currents by providing them with an alternate, 

low zero sequence impedance path. Removal of these currents by trapping them in a primary delta winding is NOT 
acceptable. 

.2 Connected in parallel in a 3-phase, 4-wire system usually at the electrical distribution panel. 

.3 Available Field Adjustable Impedance (FAI) option to allow for manual adjustment of the zero sequence impedance.  

.4 Available Capacitive Reactance Compensation (CRC) option to provide inductive reactive current of up to 10% of NCE 
phase current rating.    

.5 Harmonic mitigation shall be by electromagnetic means only.  No capacitors or electronics shall be used. 

.6 Evidence of relevant application experience must be available upon request. 
 

1.2 Device Configuration: 
.1 System Frequency:  60 [50][other] Hertz 
.2 System Voltage:  [120/208][277/480][347/600][other] Volts 
.3 Neutral current ampacity:  [60][75][100][150][175][225][250][300][350][400][500][600][other] Amps 

 

PART 2 - PRODUCT 
2.1  Key Requirements: 

.1 Zero sequence impedance/reactance at 60Hz:  Less than 0.95% and 0.3% respectively 

.2 Load compatibility:  K factor up to 20, Crest factor up to 4.5 

.3 Neutral ampacity shall be three times the phase ampacity  

.4 Ammeter complete with CT shall be supplied to display the neutral current being removed from the system by the unit.  It 
shall be flush-mounted on the unit [supplied separately for remote mounting]. 

.5 Overcurrent protection for the filter shall not exceed 125% of the rated phase current. 
 

2.2 Basic Requirements: 
.1 Three-phase, common core construction.  Convection air cooled 
.2 Copper Windings 
.3 Insulation Class:  220°C system 
.4 Temperature rise:  130°C [80°C][115°C][other] 
.5 Full load Efficiency at 170°C: 97% minimum 
.6 Sound level:  max.  45dB at 5 feet 
.7 Enclosure:  NEMA-3R ventilated sprinkler proof [Outdoor NEMA 3R enhanced][other] 
.8 Finish:  Grey [other] 
.9 Anti-vibration pads shall be used between the core and the enclosure 
.10 UL listed and CSA approved 
.11 Built to NEMA ST-20 and in accordance with all applicable UL, CSA and ANSI/IEEE standards 
.12 Warranty:  10 year pro-rated, with standard limited liability clauses 
 

2.3 Options: 
.1 Field Adjustable Impedance (FAI):  Provides the opportunity to select a higher zero sequence impedance in situations 

where neutral current draw-off is unexpectedly high.  Protects against overloading of the unit should load conditions or 
system configurations change. 

.2 Over-Temperature switch wired to internal terminal strip. Temperatures specified for use with class 220°C insulation 
systems. Standard configuration is N.C. opening on high temperature. Optional configuration is N.O. closing on high 
temperature. Installation options: [one switch: 170°C or 200°C on center coil][two switches: 170°C and 200°C on center 
coil][six switches: one 170°C and one 200°C on each of the 3 coils] 

.3 Device off-line alarm:  Alarm to indicate when the unit has tripped off-line due to overloading or other operational problem.  
Includes a set of dry contacts for connection to customer’s remote annunciator. This option is mandatory for installations 
that must meet the Canadian Electrical (CE) code if double ampacity neutrals are not included in the feeder circuit. (See 
section 26-266 in CE code book). The overcurrent protection required by CSA CE code rule 26-266 subrule (5) shall be 
equipped with an integral device arranged to activate a warning signal or alarm when operation of the overcurrent 
protection occurs. 

.4 Capacitive Reactance Compensation (CRC):  Provide inductive reactive current of up to 10% of NCE phase current rating 
to compensate for a leading power factor (PF) introduced by newer generation PF corrected power supplies. 

 

2.4 Acceptable Product & Manufacturer: 
NEUTRAL CURRENT ELIMINATOR™ (NCE™),       by  MIRUS International Inc. 
 

PART 3 – EXECUTION 
3.1 Installation 

.1 The harmonic mitigation equipment shall be handled, stored and installed in accordance with the manufacturer's 
recommended installation practices as found in the installation, operation, and maintenance manual.  Installation 
shall comply with all applicable codes. 

3.2 Acceptance 
.1 Harmonic compliance shall be verified with onsite field measurements of both the voltage and current harmonic 

distortion at the input terminals of the harmonic mitigating equipment with and without the equipment operating.  A 
recording type Fluke 41 or equivalent harmonics analyzer displaying individual and total harmonic currents and 
voltages must be utilized. 
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 GENERAL SPECIFICATIONS: 
 

VOLTAGE, PHASE, FREQUENCY 
 120/208V, 3-phase, 4-wire, 60Hz 
OPERATING TEMPERATURE RISE 
 130°C [115°C] [80°C] 
INSULATION CLASS 
 220°C 
SYSTEM CONNECTION 
 Parallel (shunt), 3-phase + neutral 
ZERO SEQUENCE IMPEDANCE 
 Zo < 0.95%, Xo < 0.3% 
EQUIV. EFFICIENCY AT FULL LOAD 

> 97% 
MAGNETISING INRUSH 
 < 10 times FL RMS 
WINDING MATERIAL 
 Copper 
INSULATING VARNISH IMPREGNATION 
 Polyester Resin 
AUDIBLE SOUND LEVEL 
 As per NEMA ST-20 & CSA C9 
 Based on equivalent kVA 
ENCLOSURE 
 Type:  NEMA-3R, ventilated 
 Paint:  Polyester powder coated 
 Colour:  ANSI 61 Grey 
NEUTRAL CURRENT AMMETER[1] 
 Flush mounted 

 

OPTIONS: 
 

FIELD ADJUSTABLE IMPEDANCE (FAI) 
Higher Zo can be selected in Field to 
lower neutral current removed by NCE™ 
OVER-TEMPERATURE SWITCH(ES) 
 [170°C] [200°C] 
NCE OFF-LINE RELAY and/or ALARM 
Monitors status of CB[5] feeding NCE™ 
AR1:   Alarm relay only 
ALM1: Alarm relay and flashing light 
SOLID BOTTOM PLATE (Case  ‘MT’ only) 
 [yes], [no] 

 

‘MT1’, ‘MT2’ ENCLOSURE DIM. - inches [mm] 
 

CASE A B C D E F G 
MT1 29.00 [737] 16.75 [425] 15.00 [381] 19.00 [483] 13.75 [349] 13.00 [330] 19.50 [495]
MT2 38.00 [965] 21.50 [546] 19.50 [495] 23.50 [597] 17.00 [432] 17.50 [445] 25.00 [635]

 
‘MT3’ ENCLOSURE DIM. - inches [mm] 

CASE STYLE A B C D E F 
MT3 45.00 [1143] 26.00 [661] 21.00 [534] 25.00 [635] 21.50 [546] 19.00 [483]

Sizes Losses[2] Connections for 120/208V 
Neutral 
Current 
Amps 

Phase 
Current 
Amps 

Suggested 
Fuse or CB[6] 

(Not Included) 
Case 
Style 

Weight 
lb [kg][2] 

Iron 
 

Copper 
(full load)

Mechanical Lugs Provided Suggested Conductor Sizes  
Copper (75oC) Raceway[6] 

Phase Neutral Phase Neutral 
60 20 20A MT1 165 [75] 115W 100W #4-#14 1/0-#14 #10 #3 
75 25 30A MT1 180 [82] 130W 120W #2-#14 2/0-#14 #8 #2 

100 33 40A MT1 225 [102] 135W 150W #2-#14 250MCM-#6 #6 2/0 
150 50 50A MT1 250 [113] 160W 250W #2-#14 250MCM-#6 #4 4/0 
175 58 60A MT2 270 [122] 180W 350W 1/0-#14 350MCM-#6 #3 350MCM 
225 75 80A MT2 350 [159] 190W 425W 1/0-#14 2x250MCM-#6 #2 2x2/0 
250 83 90A MT2 350 [159] 190W 525W 2/0-#14 2x250MCM-#6 #1 2x3/0
300 100 100A MT2 375 [170] 200W 550W 250MCM-#6 2x250MCM-#6 1/0 2x4/0
350 117 125A MT2 400 [181] 220W 600W 250MCM-#6 2x350MCM-#6 2/0 2x350MCM 
400 133 150A MT3 480 [218] 230W 700W 250MCM-#6 2x350MCM-#6 3/0 2x350MCM 
500 168 200A MT3 520 [236] 240W 800W 350MCM-#6 3x250MCM-#6 250MCM 3x250MCM 
600 200 200A MT3 560 [254] 260W 960W 600MCM-#2 3x350MCM-#6 350MCM 3x350MCM 

1. Neutral Current Ammeter measures and displays amount of neutral current removed from the system by the NCE™. 
2. Estimated Values. 
3. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 
4. Specifications are subject to change without notice. 
5. Consult factory if fuse monitoring is required. 
6. End user is responsible for ensuring that the NCE installation and wiring satisfies all applicable electrical and safety code requirements. 
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PART 1 - GENERAL 
1.1 An electromagnetic device with extremely low zero sequence output impedance designed specifically to 

reduce loading of neutral conductors, reduce neutral-to-ground voltage and lower harmonic distortion in 3-
phase, 4-wire systems.  Treats 5th, 7th, 17th & 19th harmonics as well as the triplens (3rd, 9th & 15th). 

.1 The unit must remove the 3rd, 9th, & 15th harmonics and other zero sequence currents by providing them with an 
alternate, low zero sequence impedance path. Removal of these currents by trapping them in a primary delta 
winding is NOT acceptable.  

.2 There shall be an input/output phase-shift of 180o at the 5th, 7th, 17th & 19th harmonics to achieve upstream 
cancellation with other sources of these harmonic currents. 

.3 Available Field Adjustable Impedance (FAI) option to allow for removal of zero sequence harmonic currents from 
both the input side AND the output side of the device. 

.4 Available Capacitive Reactance Compensation (CRC) option to provide inductive reactive power (kVAR) up to 10% 
of rated kVA.    

.5 Harmonic mitigation shall be by electromagnetic means only.  No capacitors or electronics shall be used. 

.6 Evidence of relevant application experience must be available upon request. 
2.2 Device Configuration: 

.1 System Frequency:  60 [50] [other] Hertz 

.2 System Voltage:  [120/208] [277/480] [220/380]Volts 

.3 kVA rating:  [15][30][45][60][75][112.5][150][225][other] kVA. 
 

PART 2 - PRODUCT 
2.1 Key Requirements: 

.1 Positive and negative sequence impedance at 60Hz:  0.9 - 1.5% 

.2 Load side zero sequence impedance/reactance at 60Hz: Less than 0.95% and 0.3% respectively 

.3 Load compatibility:  K factor up to 20, Crest factor up to 4.5 

.4 Neutral bus rated at twice the ampacity of the phase current 

.5 Ammeter complete with CT shall be supplied to display the neutral current being removed from the system by the 
unit. It shall be flush-mounted on the unit [supplied separately for remote mounting]. 

2.2 Basic Requirements: 
.1 Three-phase, common core construction.  Convection air cooled. 
.2 Copper Windings 
.3 Insulation Class:  220°C system 
.4 Temperature rise:  130°C [80°C][115°C][other] 
.5 Full load Efficiency at 170°C:  97% minimum 
.6 Taps:  1 x ± 5% (1FCAN,1FCBN) [other] 
.7 Sound level:  max.  45dB at 5 feet 
.8 Enclosure:  NEMA-3R ventilated sprinker proof [Outdoor NEMA 3R enhanced][other] 
.9 Finish: Grey [other] 
.10 Anti-vibration pads shall be used between the core and the enclosure 
.11 UL listed and CSA approved 
.12 Built to NEMA ST-20 and in accordance with all applicable UL, CSA and ANSI/IEEE standards 
.13 Warranty:  10 year pro-rated, with standard limited liability clauses 

2.3 Options: 
.1 Field Adjustable Impedance (FAI):  Manual adjustment of line side zero sequence impedance to attract neutral 

current from the line side in addition to the load side.  Allows for treatment of triplen harmonics (3rd, 9th & 15th) from 
both the line and load side of the device. 

.2 Over-Temperature switch wired to internal terminal strip. Temperatures specified for use with class 220°C 
insulation systems. Standard configuration is N.C. opening on high temperature. Optional configuration is N.O. 
closing on high temperature. Installation options: [one switch: 170°C or 200°C on center coil][two switches: 170°C 
and 200°C on center coil][six switches: one 170°C and one 200°C on each of the 3 coils] 

.3 Capacitive Reactance Compensation (CRC):  Provide inductive reactive power (kVAR) of up to 10% of rated kVA 
to compensate for a leading power factor (PF) introduced by newer generation PF corrected power supplies.   

2.3 Acceptable Product & Manufacturer: 
COMBINED NEUTRAL CURRENT ELIMINATOR™ (CNCE™),   by  MIRUS International Inc. 

 

PART 3 - EXECUTION 
3.1 Installation 

.1 The harmonic mitigation equipment shall be handled, stored and installed in accordance with the manufacturer's 
recommended installation practices as found in the installation, operation, and maintenance manual.  Installation 
shall comply with all applicable codes. Upstream circuit breaker or fuse protection shall be as required for a dry 
type transformer. 

3.2 Acceptance 
.1 Harmonic compliance shall be verified with onsite field measurements of both the voltage and current harmonic 

distortion at the input terminals of the harmonic mitigating equipment with and without the equipment operating.  A 
recording type Fluke 41 or equivalent harmonics analyzer displaying individual and total harmonic currents and 
voltages must be utilized. 
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‘MT1’, ‘MT2’ ENCLOSURE DIM. - inches [mm] 

 

 

 
 

CASE A B C D E F G 
MT1 29.00 [737] 16.75 [425] 15.00 [381] 19.00 [483] 13.75 [349] 13.00 [330] 19.50 [495]
MT2 38.00 [965] 21.50 [546] 19.50 [495] 23.50 [597] 17.00 [432] 17.50 [445] 25.00 [635]

 
‘MT3’, ‘MT4’, ‘LT1’ ENCLOSURE DIM. - inches [mm] 

 

 
 

CASE A B C D E F 
MT3 45.00 [1143] 26.00 [661] 21.00 [534] 25.00 [635] 21.50 [546] 19.00 [483] 
MT4 51.50 [1308] 32.00 [813] 25.50 [648] 29.50 [749] 23.50 [597] 23.50 [597] 
LT1 59.00 [1499] 39.50 [1003] 30.00 [762] 34.00 [864] 24.00 [610] 32.00 [813] 

Sizes Efficiency  Connections for 120/208V CNCE–STD[7] O.C. Protection

kVA 
Pri. 

Max. [8] 
Inductive 
Reactive 
Power,  

Q (kVAR) 

Case 
Style 

Weight lb 
[kg][2] 

@35%-65% 
Load 

Mechanical Lugs Provided Suggested Conductor Sizes 
(Copper 75oC, in conduit)[6] Suggested CB 

at 120/208V
(Not Included)Input Phase 

& Neutral Output Phase Output Neutral Input Phase 
& Neutral 

Output 
Phase 

Output 
Neutral 

15 1.5 MT1 230 [104] 97.0% #2-#14 #2-#14 1/0-#14 #6 #6 #2 50A 
30 3.0 MT2 320 [145] 97.5% 1/0-#14 2/0-#14 250MCM-#6 #2 #1 4/0 100A 
45 4.5 MT2 410 [186] 97.7% 250MCM-#6 250MCM-#6 350MCM-#6 2/0 3/0 350MCM 150A 
60 6.0 MT3 470 [213] 97.8% 250MCM-#6 250MCM-#6 2x250MCM-#6 4/0 250MCM 2x250MCM 200A 
75 7.5 MT3 540 [245] 98.0% 350MCM-#6 350MCM-#6 2x350MCM-#6 250MCM 350MCM 2x350MCM 250A 

112.5 11.25 MT4 700 [318] 98.2% 2x250MCM-#6 2x250MCM-#6 4x250MCM-#6 2x4/0 2x250MCM 4x250MCM 350A 
150 1.5 MT4 890 [404] 98.3% 2x250MCM-#6 2x350MCM-#6 4x350MCM-#2 2x250MCM 2x350MCM 4x350MCM 500A 
225 2.25 LT1 1350 [612] 98.5% None (N4)[3] None (N4)[3] None (N4)[3] 2x500MCM 3x350MCM 6x350MCM 750A 

   

1. Ammeter displays amount of neutral current removed from the system by the CNCE™. 
2. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 
3. [N4] = Busbar drilled with Nema 4-hole pattern, no lugs included. 
4. Specifications are subject to change without notice. 
5. CNCE-FAI shipped with high input Zo selected (T1-T2 jumper open, folded back to T1). Consult factory before closing jumper. 
6. End user is responsible for ensuring that the CNCE installation and wiring satisfies all applicable electrical and safety code requirements. 
7. For CNCE-FAI model, use CNCE-STD output cable and lug sizes for both input and output, because triplen harmonics will be attracted to both input and output. 
8. Max. inductive reactive power (Q) applies to CRC Option only. Provides inductive reactive power to compensate for leading PF loads. 

GENERAL SPECIFICATIONS: 
 

PRIMARY Voltage, Phase, Frequency 
 120/208V, 3-phase 4-wire, 60Hz 
SECONDARY Voltage, Phase, Frequency 
 120/208V, 3-phase 4-wire, 60Hz 
OPERATING TEMPERATURE RISE 
 130°C [115°C] [80°C] 
INSULATION CLASS 
 220°C 
ANGULAR DISPLACEMENT 
 30° lag [0° lag] 
OUTPUT ZERO SEQUENCE IMPEDANCE 
 Zo < 0.95%, Xo < 0.3% 
SHORT CIRCUIT IMPEDANCE 
 1.0 – 2.0% 
PRIMARY TAPS 

 ± 1 x 5% 
K-FACTOR CAPABILITY 
 20 
CREST FACTOR CAPABILITY 
 4.5 
NEUTRAL BUS AMPACITY 
 200% of phase current or 
 300% with FAI 
FULL LOAD EFFICIENCY 
 > 97% 
MAGNETISING INRUSH 
 < 10 times FL RMS 
WINDING MATERIAL 
 Copper 
INSULATING VARNISH IMPREGNATION 
 Polyester Resin 
AUDIBLE SOUND LEVEL 
 As per NEMA ST-20 & CSA C9 
ENCLOSURE 
 Type:  NEMA-3R, ventilated 
 Paint:  Polyester powder coated 
 Colour:  ANSI 61 Grey 
NEUTRAL CURRENT AMMETER[1] 
 Flush mounted 

OPTIONS: 
 

FIELD ADJUSTABLE IMPEDANCE (FAI) 
   Selecting FAI option lowers input Zo to 
   permit input side neutral current treatment[5] 

OVER-TEMPERATURE SWITCH(ES) 
 [170°C] [200°C] 
SOLID BOTTOM PLATE (Case  ‘MT’ only) 
 [yes], [no] 
CAPACITIVE REACTIVE COMP. 

 [CRC] Compensation for leading PF load. 
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PART 1 – GENERAL 
1.1 3-phase, 3-wire phase shifting autotransformers designed to produce cancellation of the 

characteristic harmonics of 6 pulse and 12 pulse, 3-phase rectifier loads, such as variable 
frequency drives. 
.1 The device shall have the appropriate input/output phase-shift to produce upstream cancellation of the targeted 

harmonic currents with those generated by similar, unshifted loads. 
For 5-7 Eliminator™:  180o at the 5th, 7th, 17th, & 19th harmonic 
For 11-13 Eliminator™:  180o at the 11th & 13th harmonic 
For 5-13 Eliminator™:  120o at the 5th, 7th, 11th & 13th harmonic 

.2 Harmonic mitigation shall be by electromagnetic means only.  No capacitors or electronics shall be used. 

.3 Evidence of relevant application experience must be available upon request. 
 

1.2 Voltage and kVA Requirements: 
.1 Voltage:  [208][480][600][other] Volts, 3-phase, 3-wire 
.2 kVA rating: 

[7.5][11][14][15][20][27][30][34][40][45][51][63][75][93][112.5][118][145][150][175][220][225][275][300][330][440] 
[500][550][660][750][other] kVA 

.3 System Frequency:  60 [50][other] Hertz 

.4 Appropriate input/output phase-shift to cancel targeted harmonics upstream: 
[5th & 7th] [11th & 13th] [5th, 7th, 11th &13th] 

 
PART 2 - PRODUCT 

2.1 Key Requirements: 
.1 3-phase, 3-wire, NO NEUTRAL 
.2 Positive & negative sequence impedance at 60Hz:  0.95 to 1.25% 
.3 Load compatibility:  K factor up to 20, Crest factor up to 4.5 

 
2.2 Basic Requirements: 

.1 Three-phase, common core construction.  Convection air cooled. 

.2 Copper Windings 

.3 Insulation Class:  220°C system 

.4 Temperature rise:  130°C [80°C][115°C][other] 

.5 Full load Efficiency at 170°C:  98% minimum 

.6 Sound level at 5 ft:   
max. 45dB up to 45 kVA, 50 dB from 75 to 150 kVA and 55 dB from 150 to 300 kVA 

.7 Enclosure:  ventilated, sprinkler-proof NEMA-1 [totally enclosed][other].   

.8 Finish:  Grey [other] 

.9 Anti-vibration pads shall be used between the core and the enclosure 

.10 UL listed and CSA approved 

.11 Built to NEMA ST-20 and in accordance with all applicable UL, CSA and ANSI/IEEE standards 

.12 Warranty:  10 year pro-rated, with standard limited liability clauses 
 

2.3 Options: 
.1 Over-temperature alarm - wired to internal terminal strip 
.2 Contact (one per set point): normally closed [normally open] 
.3 Over-Temperature switch wired to internal terminal strip. Temperatures specified for use with class 220°C 

insulation systems. Standard configuration is N.C. opening on high temperature. Optional configuration is N.O. 
closing on high temperature. Installation options: [one switch: 170°C or 200°C on center coil][two switches: 
170°C and 200°C on center coil][six switches: one 170°C and one 200°C on each of the 3 coils] 

 
2.4 Acceptable Product & Manufacturer: 

5-7, 11-13 or 5-13 Eliminator™,      by MIRUS International Inc. 
 
PART 3 - EXECUTION 

3.1 Installation 
.1 The harmonic mitigation equipment shall be handled, stored and installed in accordance with the 

manufacturer's recommended installation practices as found in the installation, operation, and 
maintenance manual.  Installation shall comply with all applicable codes. 

3.2 Acceptance 
.1 Harmonic compliance shall be verified with onsite field measurements of both the voltage and current 

harmonic distortion at the input terminals of the harmonic mitigating equipment with and without the 
equipment operating.  A recording type Fluke 41 or equivalent harmonics analyzer displaying individual 
and total harmonic currents and voltages must be utilized. 
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‘ST’ ENCLOSURE DIM. - inches [mm] ‘MT1’, ‘MT2’ ENCLOSURE DIM. - inches [mm] 
 

CASE A B C D E F G 
ST2 20.00 [508] 14.00 [356] 12.50 [318] 14.00 [356] 12.00 [305] 10.00 [254] 18.00 [457] 
MT1 29.00 [737] 16.75 [425] 15.00 [381] 19.00 [483] 13.75 [349] 13.00 [330] 19.50 [495] 
MT2 38.00 [965] 21.50 [546] 19.50 [495] 23.50 [597] 17.00 [432] 17.50 [445] 25.00 [635] 

 

‘MT3’, ‘MT4’, ‘LT’ ENCLOSURE DIM. - inches [mm] 
 

 

CASE A B C D E F 
MT3 45.00 [1143] 26.00 [661] 21.00 [534] 25.00 [635] 21.50 [546] 19.00 [483] 
MT4 51.50 [1308] 32.00 [813] 25.50 [648] 29.50 [749] 23.50 [597] 23.50 [597] 
LT1 59.00 [1499] 39.50 [1003] 30.00 [762] 34.00 [864] 24.00 [610] 32.00 [813] 

 

Sizes Losses[1] Connections for 5,7 Eliminator 
Std. 
Size 
kVA 

Drive 
Size 
HP 

Case 
Style 

Weight 
lb [kg][1] 

Iron 
 

Copper 
(full load) 

Mechanical Lugs Provided (Input & Output) 

208VAC 480VAC 600VAC 

7.5 5 ST2 100 [45] 70W 160W #2-#14 #6-#14 #6-#14 
11 7.5 ST2 125 [57] 80W 180W #2-#14 #6-#14 #6-#14 
14 10 ST2 154 [70] 90W 200W #2-#14 #6-#14 #6-#14 
15  ST2 154 [70] 90W 200W #2-#14 #6-#14 #6-#14 
20 15 MT1 175 [80] 95W 220W #2-#14 #6-#14 #6-#14 
27 20 MT1 190 [86] 100W 260W 2/0-#6 #6-#14 #6-#14 
30  MT1 198 [90] 100W 300W 2/0-#6 #6-#14 #6-#14 
34 25 MT1 215 [98] 110W 320W 2/0-#6 #2-#14 #6-#14 
40 30 MT1 250 [114] 140W 370W 2/0-#6 #2-#14 #2-#14 
45  MT1 286 [130] 150W 400W 2/0-#6 #2-#14 #2-#14 
51 40 MT2 300 [136] 170W 430W 2/0-#6 2/0-#6 #2-#14 
63 50 MT2 370 [168] 210W 490W 250MCM-#6 2/0-#6 2/0-#6 
75 60 MT2 440 [200] 250W 560W 250MCM-#6 250MCM-#6 2/0-#6 
93 75 MT3 485 [220] 330W 810W 500MCM-#4 250MCM-#6 250MCM-#6 

112.5  MT3 506 [230] 400W 1000W 500MCM-#4 350MCM-#6 250MCM-#6 
118 100 MT3 525 [239] 420W 1050W Copper Pad 600MCM-#4 350MCM-#6 
145 125 MT3 585 [266] 510W 1250W Copper Pad Copper Pad 600MCM-#4 
150  MT3 594 [270] 500W 1200W Copper Pad Copper Pad Copper Pad 
175 150 MT3 780 [355] 600W 1500W Copper Pad Copper Pad Copper Pad 
220 200 MT3 946 [430] 700W 1700W Copper Pad Copper Pad Copper Pad 
225  MT4 946 [430] 700W 1700W Copper Pad Copper Pad Copper Pad 
275 250 MT4 1100 [499] 850W 2100W Copper Pad Copper Pad Copper Pad 
300  MT4 1155 [525] 900W 2100W Copper Pad Copper Pad Copper Pad 
330 300 MT4 1200 [545] 1000W 2400W Copper Pad Copper Pad Copper Pad 
440 400 MT4 1350 [614] 1150W 2800W Copper Pad Copper Pad Copper Pad 
500  MT4 1408 [640] 1200W 2500W Copper Pad Copper Pad Copper Pad 
550 500 LT1 1575 [714] 1275W 3200W Copper Pad Copper Pad Copper Pad 
660 600 LT1 1675 [760] 1400W 3600W Copper Pad Copper Pad Copper Pad 
750  LT1 1875 [850] 1500W 3000W  Copper Pad Copper Pad 

 
    

1. Estimated Values. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 
2. Specifications are subject to change without notice. 
3. End user is responsible for ensuring that the 5,7 Eliminator installation and wiring satisfies all applicable electrical and safety code requirements. 
4. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 

GENERAL SPECIFICATIONS: 
 

 VOLTAGE, PHASE, FREQUENCY 
 208V,480V,600V, 3-phase 3-wire, 60Hz 
OPERATING TEMPERATURE RISE 
 130°C [115°C] [80°C] 
INSULATION CLASS 
 220°C 
ANGULAR DISPLACEMENT 
 30° 
SHORT CIRCUIT IMPEDANCE 
 1.0% Nominal 
PRIMARY TAPS 
Not Available 
K-FACTOR CAPABILITY 
 20 
FULL LOAD EFFICIENCY 
 > 98% 
MAGNETISING INRUSH 
 < 10 times FL RMS 
WINDING MATERIAL 
 Copper 
AUDIBLE SOUND LEVEL 
 As per NEMA ST-20 & CSA C9 
ENCLOSURE 
 Type:  NEMA-3R, ventilated 
 Paint:  Polyester powder coated 
 Colour:  ANSI 61 Grey 

 

OPTIONS: 
 

OVER-TEMPERATURE SWITCH(ES) 
 [170°C] [200°C] 
SOLID BOTTOM PLATE (Case  ‘MT’ only) 
 [yes], [no] 
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‘ST’ ENCLOSURE DIM. - inches [mm] ‘MT1’, ‘MT2’ ENCLOSURE DIM. - inches [mm] 
 

CASE A B C D E F G 
ST2 20.00 [508] 14.00 [356] 12.50 [318] 14.00 [356] 12.00 [305] 10.00 [254] 18.00 [457] 
MT1 29.00 [737] 16.75 [425] 15.00 [381] 19.00 [483] 13.75 [349] 13.00 [330] 19.50 [495] 
MT2 38.00 [965] 21.50 [546] 19.50 [495] 23.50 [597] 17.00 [432] 17.50 [445] 25.00 [635] 

 

‘MT3’, ‘MT4’, ‘LT’ ENCLOSURE DIM. - inches [mm] 
 

 

CASE A B C D E F 
MT3 45.00 [1143] 26.00 [661] 21.00 [534] 25.00 [635] 21.50 [546] 19.00 [483] 
MT4 51.50 [1308] 32.00 [813] 25.50 [648] 29.50 [749] 23.50 [597] 23.50 [597] 
LT1 59.00 [1499] 39.50 [1003] 30.00 [762] 34.00 [864] 24.00 [610] 32.00 [813] 

 

Sizes Losses[1] Connections for 11,13 Eliminator 
Std. 
Size 
kVA 

Drive 
Size 
HP 

Case 
Style 

Weight 
lb [kg][1] 

Iron 
 

Copper 
(full load) 

Mechanical Lugs Provided (Input & Output) 

208VAC 480VAC 600VAC 

7.5 5 ST2 100 [45] 70W 160W #2-#14 #6-#14 #6-#14 
11 7.5 ST2 125 [57] 80W 180W #2-#14 #6-#14 #6-#14 
14 10 ST2 154 [70] 90W 200W #2-#14 #6-#14 #6-#14 
15  ST2 154 [70] 90W 200W #2-#14 #6-#14 #6-#14 
20 15 MT1 175 [80] 95W 220W #2-#14 #6-#14 #6-#14 
27 20 MT1 190 [86] 100W 260W 2/0-#6 #6-#14 #6-#14 
30  MT1 198 [90] 100W 300W 2/0-#6 #6-#14 #6-#14 
34 25 MT1 215 [98] 110W 320W 2/0-#6 #2-#14 #6-#14 
40 30 MT1 250 [114] 140W 370W 2/0-#6 #2-#14 #2-#14 
45  MT1 286 [130] 150W 400W 2/0-#6 #2-#14 #2-#14 
51 40 MT2 300 [136] 170W 430W 2/0-#6 2/0-#6 #2-#14 
63 50 MT2 370 [168] 210W 490W 250MCM-#6 2/0-#6 2/0-#6 
75 60 MT2 440 [200] 250W 560W 250MCM-#6 250MCM-#6 2/0-#6 
93 75 MT3 485 [220] 330W 810W 500MCM-#4 250MCM-#6 250MCM-#6 

112.5  MT3 506 [230] 400W 1000W 500MCM-#4 350MCM-#6 250MCM-#6 
118 100 MT3 525 [239] 420W 1050W Copper Pad 600MCM-#4 350MCM-#6 
145 125 MT3 585 [266] 510W 1250W Copper Pad Copper Pad 600MCM-#4 
150  MT3 594 [270] 500W 1200W Copper Pad Copper Pad Copper Pad 
175 150 MT3 780 [355] 600W 1500W Copper Pad Copper Pad Copper Pad 
220 200 MT3 946 [430] 700W 1700W Copper Pad Copper Pad Copper Pad 
225  MT4 946 [430] 700W 1700W Copper Pad Copper Pad Copper Pad 
275 250 MT4 1100 [499] 850W 2100W Copper Pad Copper Pad Copper Pad 
300  MT4 1155 [525] 900W 2100W Copper Pad Copper Pad Copper Pad 
330 300 MT4 1200 [545] 1000W 2400W Copper Pad Copper Pad Copper Pad 
440 400 MT4 1350 [614] 1150W 2800W Copper Pad Copper Pad Copper Pad 
500  MT4 1408 [640] 1200W 2500W Copper Pad Copper Pad Copper Pad 
550 500 LT1 1575 [714] 1275W 3200W Copper Pad Copper Pad Copper Pad 
660 600 LT1 1675 [760] 1400W 3600W Copper Pad Copper Pad Copper Pad 
750  LT1 1875 [850] 1500W 3000W  Copper Pad Copper Pad 

    
1. Estimated Values. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 
2. Specifications are subject to change without notice. 
3. End user is responsible for ensuring that the 11,13 Eliminator installation and wiring satisfies all applicable electrical and safety code requirements. 
4. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 

GENERAL SPECIFICATIONS: 
 

VOLTAGE, PHASE, FREQUENCY 
 208V,480V,600V, 3-phase 3-wire, 60Hz 
OPERATING TEMPERATURE RISE 
 130°C [115°C] [80°C] 
INSULATION CLASS 
 220°C 
ANGULAR DISPLACEMENT 
 15° [+15°] 
SHORT CIRCUIT IMPEDANCE 
 1.0% Nominal 
PRIMARY TAPS 
Not Available 
K-FACTOR CAPABILITY 
 20 
FULL LOAD EFFICIENCY 
 > 98% 
MAGNETISING INRUSH 
 < 10 times FL RMS 
WINDING MATERIAL 
 Copper 
AUDIBLE SOUND LEVEL 
 As per NEMA ST-20 & CSA C9 
ENCLOSURE 
 Type:  NEMA-3R, ventilated 
 Paint:  Polyester powder coated 
 Colour:  ANSI 61 Grey 

 

OPTIONS: 
 

OVER-TEMPERATURE SWITCH(ES) 
 [170°C] [200°C] 
SOLID BOTTOM PLATE (Case  ‘MT’ only) 
 [yes], [no] 
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‘ST’ ENCLOSURE DIM. - inches [mm] ‘MT1’, ‘MT2’ ENCLOSURE DIM. - inches [mm] 
 

CASE A B C D E F G 
ST2 20.00 [508] 14.00 [356] 12.50 [318] 14.00 [356] 12.00 [305] 10.00 [254] 18.00 [457] 
MT1 29.00 [737] 16.75 [425] 15.00 [381] 19.00 [483] 13.75 [349] 13.00 [330] 19.50 [495] 
MT2 38.00 [965] 21.50 [546] 19.50 [495] 23.50 [597] 17.00 [432] 17.50 [445] 25.00 [635] 

 

‘MT3’, ‘MT4’, ‘LT’ ENCLOSURE DIM. - inches [mm] 
 

 

CASE A B C D E F 
MT3 45.00 [1143] 26.00 [661] 21.00 [534] 25.00 [635] 21.50 [546] 19.00 [483] 
MT4 51.50 [1308] 32.00 [813] 25.50 [648] 29.50 [749] 23.50 [597] 23.50 [597] 
LT1 59.00 [1499] 39.50 [1003] 30.00 [762] 34.00 [864] 24.00 [610] 32.00 [813] 

Sizes Losses[1] Connections for 5,13 Eliminator 
Std. 
Size 
kVA 

Drive 
Size 
HP 

Case 
Style 

Weight 
lb [kg][1] 

Iron 
 

Copper 
(full load) 

Mechanical Lugs Provided (Input & Output) 

208VAC 480VAC 600VAC 

7.5 5 ST2 100 [45] 70W 160W #2-#14 #6-#14 #6-#14 
11 7.5 ST2 125 [57] 80W 180W #2-#14 #6-#14 #6-#14 
14 10 ST2 154 [70] 90W 200W #2-#14 #6-#14 #6-#14 
15  ST2 154 [70] 90W 200W #2-#14 #6-#14 #6-#14 
20 15 MT1 175 [80] 95W 220W #2-#14 #6-#14 #6-#14 
27 20 MT1 190 [86] 100W 260W 2/0-#6 #6-#14 #6-#14 
30  MT1 198 [90] 100W 300W 2/0-#6 #6-#14 #6-#14 
34 25 MT1 215 [98] 110W 320W 2/0-#6 #2-#14 #6-#14 
40 30 MT1 250 [114] 140W 370W 2/0-#6 #2-#14 #2-#14 
45  MT1 286 [130] 150W 400W 2/0-#6 #2-#14 #2-#14 
51 40 MT2 300 [136] 170W 430W 2/0-#6 2/0-#6 #2-#14 
63 50 MT2 370 [168] 210W 490W 250MCM-#6 2/0-#6 2/0-#6 
75 60 MT2 440 [200] 250W 560W 250MCM-#6 250MCM-#6 2/0-#6 
93 75 MT3 485 [220] 330W 810W 500MCM-#4 250MCM-#6 250MCM-#6 

112.5  MT3 506 [230] 400W 1000W 500MCM-#4 350MCM-#6 250MCM-#6 
118 100 MT3 525 [239] 420W 1050W Copper Pad 600MCM-#4 350MCM-#6 
145 125 MT3 585 [266] 510W 1250W Copper Pad Copper Pad 600MCM-#4 
150  MT3 594 [270] 500W 1200W Copper Pad Copper Pad Copper Pad 
175 150 MT3 780 [355] 600W 1500W Copper Pad Copper Pad Copper Pad 
220 200 MT3 946 [430] 700W 1700W Copper Pad Copper Pad Copper Pad 
225  MT4 946 [430] 700W 1700W Copper Pad Copper Pad Copper Pad 
275 250 MT4 1100 [499] 850W 2100W Copper Pad Copper Pad Copper Pad 
300  MT4 1155 [525] 900W 2100W Copper Pad Copper Pad Copper Pad 
330 300 MT4 1200 [545] 1000W 2400W Copper Pad Copper Pad Copper Pad 
440 400 MT4 1350 [614] 1150W 2800W Copper Pad Copper Pad Copper Pad 
500  MT4 1408 [640] 1200W 2500W Copper Pad Copper Pad Copper Pad 
550 500 LT1 1575 [714] 1275W 3200W Copper Pad Copper Pad Copper Pad 
660 600 LT1 1675 [760] 1400W 3600W Copper Pad Copper Pad Copper Pad 
750  LT1 1875 [850] 1500W 3000W  Copper Pad Copper Pad 

    
1. Estimated Values. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 
2. Specifications are subject to change without notice. 
3. End user is responsible for ensuring that the 5,13 Eliminator installation and wiring satisfies all applicable electrical and safety code requirements. 
4. For additional information refer to: Typical Specifications, Technical Guide, Internal Layout and Connection Diagrams. 

GENERAL SPECIFICATIONS: 
 

VOLTAGE, PHASE, FREQUENCY 
 208V,480V,600V, 3-phase 3-wire, 60Hz 
OPERATING TEMPERATURE RISE 
 130°C [115°C] [80°C] 
INSULATION CLASS 
 220°C 
ANGULAR DISPLACEMENT 
 20° [+20°] 
SHORT CIRCUIT IMPEDANCE 
 1.0% Nominal 
PRIMARY TAPS 
Not Available 
K-FACTOR CAPABILITY 
 20 
FULL LOAD EFFICIENCY 
 > 98% 
MAGNETISING INRUSH 
 < 10 times FL RMS 
WINDING MATERIAL 
 Copper 
AUDIBLE SOUND LEVEL 
 As per NEMA ST-20 & CSA C9 
ENCLOSURE 
 Type:  NEMA-3R, ventilated 
 Paint:  Polyester powder coated 
 Colour:  ANSI 61 Grey 

 

OPTIONS: 
 

OVER-TEMPERATURE SWITCH(ES) 
 [170°C] [200°C] 
SOLID BOTTOM PLATE (Case  ‘MT’ only) 
 [yes], [no] 






