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  TYPICAL SPECIFICATION    THE  LINEATOR™ 
Advanced Universal Harmonic Filter (AUHF)

 

 MIrus International Inc. [2010-01-06] 1-888-TO MIRUS www.mirusinternational.com AUHF-TS001-A2
 

PART 1 – GENERAL  
 

1.1 All PWM AC Variable Frequency Drives of [ 30 ] hp and above shall be equipped with harmonic mitigation 
equipment to prevent power system problems resulting from high levels of harmonic distortion.   
.1 The harmonic mitigation equipment and all of its components shall be manufactured and tested in accordance with 

the latest applicable standards of UL, CSA and NEMA.  
.2 Demonstration of compatibility between the harmonic mitigation equipment and the VFD must be available upon 

request. 
.3 Harmonic mitigation equipment shall be warranted to be free of defects in materials and workmanship for a period of 

3 years from the date of shipment.  
.4 Factory Performance Testing:  Manufacturer must be capable of factory testing for harmonic mitigating performance 

and energy efficiency under actual variable frequency drive loads.  A detailed description of the program and a 
sample test report must be provided at time of quotation.   

.5 Subject to compliance with all of the contract documents and specifications, the acceptable product and 
manufacturer is:   LINEATOR™ AUHF, by MIRUS International Inc.  (905) 565-6900, Toll Free: (888) 866-4787 

 
PART 2 - PRODUCT 
 

2.1 Key Requirements: 
.1 The harmonic mitigation equipment shall treat all of the characteristic low frequency harmonics generated by a 3-

phase, diode bridge rectifier load  (5th, 7th, 11th, 13th, etc.). 
.2 The characteristic harmonics shall be suppressed without the need for individual tuning or the requirement to phase 

shift against other harmonic sources. 
.3 Harmonic mitigation shall be by passive inductor/capacitor network.   Active electronic components shall not be used. 
.4 Power factor shall be .98 lagging to .95 leading in operating range from full to half load.  
.5 To ensure compatibility with engine generators, the harmonic mitigation equipment must never introduce a capacitive 

reactive power (KVAR), which is greater than 20% of its kVA rating. 
.6 The harmonic mitigation equipment shall not resonate with system impedances or attract harmonic currents from 

other harmonic sources. 
.7 The harmonic mitigation equipment in combination with the Variable Frequency Drive shall meet all requirements as 

outlined in the 1992 edition of IEEE std 519 for individual and total harmonic voltage and current distortion.  The 
Point of Common Coupling (PCC) for all voltage and current harmonic calculations and measurements shall be the 
input terminals to the harmonic mitigation equipment. 

.8 Total Harmonic Voltage Distortion (THVD) shall meet the requirements of Table 10.2 of IEEE std 519 by not 
exceeding 5% and by limiting the individual harmonic voltage distortion to less than 3%.  These limits shall apply 
while operating on either utility supply or generator supply when applicable.  The harmonic mitigation equipment 
vendor shall not be responsible for pre-existing voltage distortion caused by other harmonic sources.   

.9 Total Demand Distortion (TDD) of the current at the input terminals of the harmonic mitigation equipment shall not 
exceed the limits as defined in Table 10.3 of IEEE std 519.  For Isc/IL ratio < 20, TDD must be less than 5%.  For all 
other Isc/IL ratios, the TDD must not exceed 8% even when Table 10.3 allows for more relaxed limits.  For single-
phase applications, the TDD must not exceed 12%. 

.10 The full load efficiency of the harmonic mitigation equipment / VFD combination shall be greater than 96%.   The 
harmonic mitigation equipment itself shall have efficiency no less than 99%. 

 
2.2 Basic Requirements: 

.1 All wiring shall be copper. 

.2 Insulation class:  220°C system.  Temperature rise: 130°C  

.3 Anti-vibration pads shall be used between the reactor or transformer core and the enclosure. 

.4 Ventilated, sprinkler proof NEMA-3R enclosure. 
 

2.3 Options: 
.1 Submit for approval before shipment certified production test results with serial numbers for harmonic mitigation 

performance and energy efficiency under actual variable frequency drive loading.  
 
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 [OPTION] 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: 
RATING For motor/drive system sizes 

5HP(4kW) to 3500HP(2600kW) 
 INPUT CURRENT 

DISTORTION 
< 8% @ Full Load 

VOLTAGE Standard voltages up to 690V  EFFICIENCY > 99% 
FREQUENCY 60Hz  (50Hz available)  ELEVATION ≤ 3300ft [1000m] above sea level 
OVERLOAD CAPABILITY Suitable for overload of 150% for 60 

seconds every 10 minutes 
 VENTILATION Convection air cooled 

AMBIENT TEMPERATURE ≤ 104 Deg F [40 Deg C] 
HARMONICS TREATED All harmonics 5th and higher  WINDING MATERIAL Copper 
K-FACTOR SUITABILITY Up to 20 (Reduced to <1.5 on input 

of AUHF) 
 ENCLOSURE Type: TYPE-3R,  Colour: ANSI 61 Grey 

Paint: Polyester powder coated 
Wall Mtg Capability: 5 to 200HP 

MAXIMUM CAPACITIVE 
REACTIVE CURRENT @ N.L. 

< 20% of rated input current  OPTIONS: TYPE-3R Enhanced Outdoor Ventilated 
Enclosure, Fan Cooling (150-3500HP), Hinged 
Doors (150-3500HP) 

 

Motor Size Lineator Rating (3-Phase) 480V (60Hz) 600V (60Hz), 690V (50-60Hz) 

HP kW 
Input Amps Standard Enclosure Enhanced Enclosure Standard Enclosure Enhanced Enclosure 

  
460/ 
480V 

575/ 
600V 

660/ 
690V Output Case Weight Case Weight Case Weight Case Weight 

60Hz 60Hz 50/60Hz kW Style lbs [kg][1] Style lbs [kg][1] Style lbs [kg][1] Style lbs [kg][1] 
5 4 7 5 5 4.5

SU1 
58 [26]

SU1-E
68 [31]

SU1 

57 [26] 
SU1-E

67 [30]
7.5 5.5 9 7 6 6.3 67 [30] 77 [35] 67 [30] 77 [35]
10 7.5 12 10 8 8.5 78 [35] 88 [40] 77 [35] 87 [39]
15 11 17 14 12 13 90 [41] 100 [45] 86 [39] 96 [44]
20 15 23 18 16 17

SU2 

118 [54]
SU2-E

128 [58] 98 [45] 
SU2-E

128 [58]
25 18.5 29 23 20 21 130 [59] 140 [64]

SU2 

125 [57] 135 [61]
30 22 34 28 24 25 142 [65] 152 [69] 137 [62] 147 [67]
40 30 46 37 32 34 154 [70] 164 [74] 149 [68] 159 [72]
50 37.5 57 45 40 42 186 [84]

SU3-E
196 [89] 184 [83] 

SU3-E
196 [89]

60 45 69 55 48 51
SU3 

218 [99] 228 [103] 206 [94] 216 [98]
75 55 85 68 59 63 304 [138] 314 [142]

SU3 
298 [135] 308 [140]

100 75 113 90 79 84 323 [147] 333 [151] 315 [143] 325 [147]
125 90 141 112 98 104 345 [156] SU4-E 419 [191] 345 [156] SU4-E 419 [191]
150 110 169 135 118 125 SU4 365 [166] 439 [200] SU4 365 [166] 439 [200]
200 150 226 180 158 168 415 [189] MT3-E 489 [222] 415 [189] MT3-E 489 [222]
250 185 281 225 196 209 MT3 578 [262] 640 [290] MT3 578 [262] 640 [290]
300 200 337 270 235 251 585 [266] MT4-E 695 [316] 585 [266] MT4-E 695 [316]
350 250 395 315 275 292

MT4 
800 [363] 1006 [456]

MT4 
780 [354] 1006 [456]

400 315 470 375 325 349 825 [374]
LT1-E

1031 [467] 805 [365] 
LT1-E

1031 [467]
500 400 595 475 415 443 915 [415] 1121 [508] 915 [415] 1121 [510]
600 450 670 535 470 499 LT1 1398 [634] 1476 [670] LT1 1398 [634] 1476 [670]
700 500 780 625 545 579 1700 [771] LT2-E 1839 [834] 1650 [748] LT2-E 1740 [789]
800 560 890 715 620 662

LT2 
1882 [854] 1954 [886]

LT2 
1805 [819] 1852 [842]

900 630 990 795 690 736 1920 [871]
LT3-E

2054 [931] 1882 [854]
LT3-E

2054 [932]
1000 710 1100 880 770 818 1950 [884] 2084 [945] 1915 [869] 2064 [936]
1100 800 1210 970 845 900

LT3 
2465 [1118] 2564 [1163]

LT3 
2331 [1057] 2515 [1141]

1200 900 1330 1060 925 987 2568 [1167] 2958 [1245] 2465 [1121] 2855 [1298]
1300 970 1430 1145 1000 1064 2718 [1236]

HT2-E
3408 [1549] 2609 [1186]

HT2-E
2999 [1363]

1400 1000 1540 1235 1075 1145 2858 [1299] 3548 [1613] 2782 [1265] 3172 [1442]
1500 1120 1650 1325 1155 1228

HT2 

3598 [1635] 3690 [1677]

HT2 

3540 [1606] 3620 [1642]
1600 1200 1770 1415 1235 1316 3748 [1703] 3840 [1745] 3702 [1679] 3800 [1724]
1800 1350 1990 1595 1390 1481 3848 [1749]

HT3-E

4376 [1943] 3798 [1723]

HT3-E

3875 [1758]
2000 1450 2200 1765 1535 1636 3978 [1808] 4506 [2048] 3945 [1789] 4250 [1928]
2300 1700 2530 2030 1765 1882 4075 [1850] 4600 [2088] 4015 [1821] 4340 [1969]
2500 1850 2755 2205 1920 2045

HT3 
4650 [2111] 4750 [2157]

HT3 
4600 [2087] 4750 [2155]

2800 2100 3100 2480 2160 2303 5000 [2270] 5100 [2315] 4945 [2243] 5100 [2313]
3000 2250 3320 2660 2315 2468 5225 [2372] 5180 [2350]
3500 2600 3855 3085 2685 2618 5550 [2520] 5490 [2490]
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Motor Size Lineator Rating (3-Phase) 208, 240V (60Hz) 400, 440V (50Hz) 

HP kW 
Input Amps Standard Enclosure Enhanced Enclosure Standard Enclosure Enhanced Enclosure 

 208V 220/ 
240V 

380/ 
400V 

415/ 
440V Output Case Weight Case Weight Case Weight Case Weight 

60Hz 50/60Hz 50Hz 50Hz kW Style lbs [kg][1] Style lbs [kg][1] Style lbs [kg][1] Style lbs [kg][1] 
5 4 14 13 8 7 4.5 SU1 65 [30] SU1-E 75 [34]

SU1 
58 [26] 

SU1-E
68 [31]

7.5 5.5 20 18 11 10 6.3 76 [35] 86 [39] 67 [30] 77 [35]
10 7.5 27 24 14 13 8.5

SU2 
80 [36]

SU2-E
80 [36] 78 [35] 88 [40]

15 11 40 36 21 19 13 117 [53] 127 [58]

SU2 

90 [41] 
SU2-E

 

100 [45]
20 15 53 48 28 25 17 138 [63] 148 [67] 118 [54] 128 [58]
25 18.5 66 60 35 32 21 154 [70]

SU3-E
164 [74] 130 [59] 140 [64]

30 22 79 72 42 38 25
SU3 

189 [86] 199 [90] 142 [65] 152 [69]
40 30 105 95 55 51 34 253 [115] 263 [119] 154 [70] 

SU3-E
164 [74]

50 37.5 131 119 69 63 42 275 [125]
SU4-E

333 [151]
SU3 

186 [84] 196 [88]
60 45 158 143 83 76 51 315 [143] 337 [153] 218 [99] 228 [103]
75 55 196 178 103 95 63

SU4 
325 [148] 399 [181] 304 [138] 314 [142]

100 75 260 236 137 125 84 442 [201]
MT3-E

516 [235] 323 [147] SU4-E 414 [188]
125 90 323 294 170 156 104 468 [213] 542 [246] SU4 345 [156] 434 [197]
150 110 388 353 204 187 125 553 [251] 627 [285] 365 [166] MT3-E 469 [213]
200 150 274 250 168

MT3 
415 [189] 514 [234]

250 185 340 312 209 578 [262] MT4-E 600 [273]
300 200 410 374 251 585 [266] 670 [305]
350 250 475 436 292 MT4 800 [363] 

LT1-E
1006 [456]

400 315 565 520 349 825 [374] 1031 [467]
500 400 720 660 443

LT1 
915 [415] 1121 [508]

600 450 810 740 499 1098 [499] LT2-E 1176 [535]
700 500 940 865 579 1700 [771] 1839 [834]
800 560 1075 985 662 LT2 1882 [854]

LT3-E
1954 [886]

900 630 1200 1100 736 1920 [871] 2054 [931]
1000 710 1335 1220 818

LT3 

1950 [884] 2084 [945]
1100 800 1470 1340 900 2465 [1118] 2564 [1163]
1200 900 1610 1470 987 2568 [1167]

HT2-E

2958 [1245]
1300 970 1735 1585 1064 2718 [1236] 3408 [1549]
1400 1000 1870 1710 1145 2858 [1299] 3548 [1613]
1500 1120 2000 1835 1228

HT2 

3598 [1635] 3690 [1677]
1600 1200 2145 1965 1316 3748 [1703] 3840 [1745]
1800 1350 2410 2210 1481 3848 [1749]

HT3-E

4376 [1943]
2000 1450 2670 2440 1636 3978 [1808] 4506 [2048]
2300 1700 3065 2810 1882 4075 [1850] 4600 [2088]
2500 1850 3335 3050 2045

HT3 
4650 [2111] 4750 [2157]

2800 2100 3750 3435 2303 5000 [2270] 5100 [2315]
3000 2250 4020 3680 2468 5225 [2372]
3500 2600 4265 3905 2618 5550 [2520]

 

‘SU1’, ‘SU2’ ,’ SU3’  ENCLOSURE  ‘SU4’ ENCLOSURE ‘MT3’, ‘MT4’, ‘LT’  ‘HT’  ENCLOSURE

  
 

CASE STYLE ENCLOSURE DIMENSIONS - inches [mm] 
Standard Enhanced A B C D E F G H 

SU1 SU1-E 23.50 [597] 11.25 [286] 8.75 [222] 11.25 [286] 9.00 [229] 8.50 [216] 12.00 [305] 9.00 [228] 
SU2 SU2-E 29.50 [749] 13.25 [336] 10.25 [260] 12.75 [324] 11.00 [279] 10.00 [254] 16.00 [406] 11.00[279] 
SU3 SU3-E 34.00 [864] 20.25 [514] 13.25 [336] 16.00 [406] 18.00 [457] 13.00 [330] 20.00 [508] 18.00[457] 
SU4 SU4-E 40.00 [1016] 22.00 [559] 18.50 [470] 23.00 [584] 20.00 [508] 20.00 [508]   
MT3 MT3-E 45.00 [1143] 26.00 [661] 21.00 [534] 25.00 [635] 21.50 [546] 19.00 [483]   
MT4 MT4-E 51.50 [1308] 32.00 [813] 25.50 [648] 29.50 [749] 23.50 [597] 23.50 [597]   
LT1 LT1-E 59.00 [1499] 39.50 [1003] 30.00 [762] 34.00 [864] 24.00 [610] 32.00 [813]   
LT2 LT2-E 66.00 [1677] 44.00 [1118] 34.00 [864] 38.00 [965] 26.00 [660] 36.00 [915]   
LT3 LT3-E 75.00 [1905] 48.50 [1232] 39.00 [991] 43.00 [1092] 27.50 [699] 41.00 [1041]   
HT2 HT2-E 78.00 [1981] 58.50 [1486] 51.00 [1295] 56.25 [1428] 52.50 [1333] 50.75 [1289]    
HT3 HT3-E 84.00 [2134] 68.50 [1740] 59.00 [1499] 64.50 [1638] 62.50 [1587] 58.75 [1492]   

 
Notes: 

1. Approximate Values. 
2. Specifications are subject to change without notice. 
3. Lineator sizing is by standard motor horsepower and kW ratings. Each is capable of supplying the larger of the two ratings. 
4. Cable entry is from left or right side only unless otherwise indicated. 
5. For additional information refer to: Typical Specifications, Internal Layout and Connection Diagrams. 
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PART 1 - GENERAL 
 

1.1 All PWM AC Variable Frequency Drives of [ 30 ] hp and above shall be equipped with harmonic mitigation equipment 
to prevent power system problems resulting from high levels of harmonic distortion.   
.1 The harmonic mitigation equipment and all of its components shall be manufactured and tested in accordance with the 

latest applicable standards of UL, CSA and NEMA.  
.2 Demonstration of compatibility between the harmonic mitigation equipment and the VFD must be available upon request. 
.3 Harmonic mitigation equipment shall be warranted to be free of defects in materials and workmanship for a period of 3 

years from the date of shipment. .  
.4 Factory Performance Testing:  Manufacturer must be capable of factory testing for harmonic mitigating performance 

and energy efficiency under actual variable frequency drive loads.  A detailed description of the program and a sample 
test report must be provided at time of quotation.    

.5 Subject to compliance with all of the contract documents and specifications, the following manufacturers and products 
are acceptable: 
.1 MIRUS International Inc. LINEATOR™ Advanced Universal Harmonic Filter (AUHF) 
.2 MIRUS International Inc. LINEATOR™ Single Phase Universal Harmonic Filter (SUHF) 
.3 VFD with an 18-pulse rectifier as manufactured by ABB, Allen Bradley, Cutler Hammer, Robicon,  or Toshiba. 

 

PART 2 - PRODUCT 
 

2.1 Key Requirements: 
.1 The harmonic mitigation equipment shall treat all of the characteristic low frequency harmonics generated by a 3-phase, 

diode bridge rectifier load  (5th, 7th, 11th, 13th, etc.). 
.2 The characteristic harmonics shall be suppressed without the need for individual tuning or the requirement to phase shift 

against other harmonic sources. 
.3 Harmonic mitigation shall be by passive inductor/capacitor network or internal phase shifting transformer.   Active 

electronic components shall not be used. 
.4 Power factor shall be .98 lagging to .95 leading in operating range from full to half load. 
.5 To ensure compatibility with engine generators, the harmonic mitigation equipment must never introduce a capacitive 

reactive power (KVAR) which is greater than 20% of its kVA rating. 
.6 The harmonic mitigation equipment shall not resonate with system impedances or attract harmonic currents from other 

harmonic sources. 
.7 The harmonic mitigation equipment in combination with the Variable Frequency Drive shall meet all requirements as 

outlined in the 1992 edition of IEEE std 519 for individual and total harmonic voltage and current distortion.  The Point of 
Common Coupling (PCC) for all voltage and current harmonic calculations and measurements shall be the input 
terminals to the harmonic mitigation equipment. 

.8 Total Harmonic Voltage Distortion (THVD) shall meet the requirements of Table 10.2 of IEEE std 519 by not exceeding 
5% and by limiting the individual harmonic voltage distortion to less than 3%. These limits shall apply while operating on 
either utility supply or generator supply when applicable. The harmonic mitigation equipment vendor shall not be 
responsible for pre-existing voltage distortion caused by other harmonic sources. 

.9 Total Demand Distortion (TDD) of the current at the input terminals of the harmonic mitigation equipment shall not 
exceed the limits as defined in Table 10.3 of IEEE std 519.  For Isc/IL ratio < 20, TDD must be less than 5%.  For all 
other Isc/IL ratios, the TDD must not exceed 8% even when Table 10.3 allows for more relaxed limits.  For single-phase 
supply applications, the TDD must not exceed 12%. 

.10 The full load efficiency of the harmonic mitigation equipment / VFD combination shall be greater than 96%.   The 
harmonic mitigation equipment itself shall have efficiency no less than 99%. 

 

2.2 Basic Requirements: 
.1 All wiring shall be copper. 
.2 Insulation class:  220°C system.  Temperature rise: 130°C  
.3 Anti-vibration pads shall be used between the reactor or transformer core and the enclosure. 
.4 Ventilated, sprinkler proof NEMA-3R enclosure. 

 

2.3 Other Requirements: 
.1 [OPTION] Submit for approval before shipment certified production test results with serial numbers for harmonic 

mitigation performance and energy efficiency under actual variable frequency drive loading.  
 

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 [Option]  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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Available for motor/drive system
sizes up to 150HP / 110kW

Standard voltages up to 600V

60Hz (50Hz available)

3rd, 5th, 7th, 9th,11th, 13th,...

Up to 20

Reduced to < 1.5

< 12% @ Full Load

> 99%

Convection air cooled

Copper

NEMA 3R Grey
(SU1, 2 & 3 suitable for Wall Mount)

HP / kW RATING

VOLTAGE

FREQUENCY

HARMONICS TREATED

K-FACTOR SUITABILITY

INPUT K-FACTOR

INPUT CURRENT DISTORTION

EFFICIENCY

VENTILATION

ELEVATION

WINDING MATERIAL

ENCLOSURE

OPTIONS

MIRUS International Inc.
31 Sun Pac Blvd.
Brampton, Ontario
Canada  L6S 5P6

1. Approximate Values

SUHF-PS01-A5
Effective: March 2011

< 3300ft [1000m] above sea level_
AMBIENT TEMPERATURE

< 104 Deg F [40 Deg C]_

International Inc.

Case Style
SU2
SU3
SU4
MT3
MT4

W  in.[mm]
10.25 [260]
13.25 [336]
18.50 [470]
26.00 [661]
32.00 [813]

D  in.[mm]
12.75 [324]
16.00 [406]
23.00 [584]
25.00 [635]
29.50 [749]

H  in.[mm]
29.50 [749]
34.00 [864]

40.00 [1016]
45.00 [1143]
51.50 [1308]

Mtg. Hole Center W
11.00 [279]
18.00 [457]
20.00 [508]
21.50 [546]
23.50 [597]

Mtg. Hole Center D
10.00 [254]
13.00 [330]
20.00 [508]
19.00 [483]
23.50 [597]

DIMENSIONS

5
to

150

240
480
600

(VAC)

Single Phase
Universal
Harmonic

Filter

60 D
Diode Bridge

Rectifier
T

Thyristor Bridge
Rectifier

E0P
No Enclosure

E1
Nema 3R
Ventilated

SUHF HP

ORDERING INFORMATION

E
Nema 3R
Enhanced

Model

Typical Application

LINEATOR - 1Q3LLLLLL RROOTOTOTTTATATAAEAENNNNNNIIIII RRREAEAA OOOEEE RRNN - 111QQQ3QQ33
Application with Lineator-1Q3TM

Motor
Horsepower

Line
Voltage

Frequency Load
Type

Enclosure
Type

Optional

VVV Hz L En O- - - - - -

Input Current

0

50

100

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #
A

m
ps

Input Voltage

0%

5%

10%

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #

%
 fu

nd

Ithd = 109%

Vthd = 5.8%

Input Current

0

50

100

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #
A

m
ps

Input Current

0

50

100

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #
A

m
ps

Input Voltage

0%

5%

10%

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #

%
 fu

nd

Input Voltage

0%

5%

10%

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #

%
 F

un
d

am
en

ta
l

Input Current

0

50

100

1 3 5 7 9 11 13 15 18 17 18 19 21 23 25 27

Harmonic #

A
m

ps

Vthd = 2.0%

Input Voltage

0%

5%

10%

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #

%
 f

u
n

d

Ithd = 9.8%

Input Current

0

50

100

1 3 5 7 9 11 13 15 18 17 18 19 21 23 25 27

Harmonic #

A
m

ps

Input Current

0

50

100

1 3 5 7 9 11 13 15 18 17 18 19 21 23 25 27

Harmonic #

A
m

ps

Input Voltage

0%

5%

10%

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #

%
 f

u
n

d

Input Voltage

0%

5%

10%

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Harmonic #

%
 F

u
n

da
m

en
ta

l

60
HP

VFD

30 HP
480V

Excess ripple current requires
drive derating of 2x

1Q3 reduces ripple current which may 
allow for less derating when approved 
by VFD manufacturer

Unbalanced
3-wire

Balanced
3-phase, 3-wire

40
HP

VFD

30
HP
1Q3

Balanced
1-phase, 2-wire

30 HP
480V

at input of VFD at input of 1Q3

* All LINEATOR 1Q3 units are shipped complete 
with a capacitor bank switching contactor and 
control system that automatically switches the 
filter capacitors off whenever the VFD is in the 
idle-no load ready-to-run mode.

 

Motor 
Size Lineator Rating 240V (60Hz) 480V (60Hz) 600V (60Hz) 

HP kW Input Amps 
(1ph/60Hz) 

  
Standard 
Enclosure 

Enhanced 
Enclosure 

Standard 
Enclosure 

Enhanced 
Enclosure 

Standard 
Enclosure 

Enhanced 
Enclosure 

Output Case Weight[1] Case Weight[1] Case Weight[1] Case Weight[1] Case Weight[1] Case Weight[1] 

    240VAC 480VAC 600VAC kVA Style lbs [kg] Style lbs [kg] Style lbs [kg] Style lbs [kg] Style lbs [kg] Style lbs [kg] 
5 4 23 12 9 7.5 

SU2 

81 [37] 

SU2-E 

84 [38] 

SU2 

74 [34] 

SU2-E 

77 [35] 

SU2 

71 [32] 

SU2-E 

74 [33] 

7.5 5.5 33 17 13 11 93 [42] 96 [44] 84 [38] 87 [39] 80 [36] 83 [38] 

10 7.5 45 23 18 14 111 [50] 114 [52] 99 [45] 102 [46] 94 [42] 97 [44] 

15 11 68 34 26 20 

SU3 

159 [72] 

SU3-E 

165 [75] 119 [54] 122 [55] 112 [51] 115 [52] 

20 15 90 45 35 27 189 [86] 195 [88] 

SU3 

168 [76] 

SU3-E 

174 [79] 

SU3 

158 [72] 

SU3-E 

164 [75] 

25 18.5 111 56 44 34 213 [97] 219 [99] 188 [85] 194 [88] 177 [80] 183 [83] 

30 22 137 68 52 40 273 [124] 279 [127] 238 [108] 244 [111] 222 [101] 228 [103] 

40 30 180 90 70 51 333 [151] 339 [154] 288 [131] 294 [133] 268 [121] 274 [124] 

50 37.5 202 110 87 63 

SU4 

389 [176] 

SU4-E 

397 [180] 318 [144] 324 [147] 295 [134] 301 [136] 

60 45 255 130 105 75 413 [187] 421 [191] 

SU4 

358 [162] 

SU4-E 

366 [166] 

SU4 

333 [151] 

SU4-E 

341 [155] 

75 55 300 152 130 93 461 [209] 469 [213] 398 [180] 406 [184] 369 [168] 377 [171] 

100 75 420 210 175 118 
MT3 

563 [255] 
MT3-E 

593 [269] 458 [208] 466 [211] 424 [192] 432 [196] 

125 90 520 260 220 145 659 [299] 689 [312] 
MT3 

568 [258] 
MT3-E 

598 [271] 
MT3 

527 [239] 
MT3-E 

557 [252] 

150 110 590 295 260 175 MT4 847 [384] MT4-E 884 [401] 688 [312] 718 [326] 636 [288] 666 [302] 

R

R



MIRUS International Inc.   TYPICAL SPECIFICATION    LINEATOR-1Q3™ 
Single Phase Universal Harmonic Filter (SUHF)

 

 
 

PART 1 - GENERAL 
 

1.1 Single phase to quasi 3-phase harmonic filter for 3-phase PWM AC Variable Frequency Drives being supplied with 
single phase voltage.     
.1 The harmonic mitigation equipment and all of its components shall be manufactured and tested in accordance with 

the latest applicable standards of UL, CSA and NEMA.  
.2 Demonstration of compatibility between the harmonic mitigation equipment and the VFD must be available upon 

request. 
.3 Harmonic mitigation equipment shall be warranted to be free of defects in materials and workmanship for a period of 

12 months from the date of start-up or 18 months from the date of shipment.  
.4 Factory Performance Testing:  Manufacturer must be capable of factory testing for harmonic mitigating performance 

and energy efficiency under actual variable frequency drive loads.  A detailed description of the program and a 
sample test report must be provided at time of quotation.   

.5 Subject to compliance with all of the contract documents and specifications, the acceptable product and 
manufacturer is:   LINEATOR-1Q3™ SUHF, by MIRUS International Inc.  (905) 565-6900, Toll Free: (888) 866-4787 

 
PART 2 - PRODUCT 
 

2.1 Key Requirements: 
.1 The harmonic mitigation equipment shall treat all of the characteristic low frequency harmonics generated by a 3-

phase, diode bridge rectifier load when supplied with single phase voltage (3rd, 5th, 7th, 9th, 11th, 13th, etc.).  Total 
Harmonic Current Distortion shall be reduced by more than 10x when compared to a VFD without harmonic 
treatment and shall be less than 12% when measured at the input terminals of the harmonic mitigation equipment 
under full load operation. 

.2 The characteristic harmonics shall be suppressed without the need for individual tuning or the requirement to phase 
shift against other harmonic sources. 

.3 Harmonic mitigation shall be by passive inductor/capacitor network.   Active electronic components shall not be used. 

.4 Power factor shall be .98 lagging to .95 leading in operating range from full to half load.  

.5 To ensure compatibility with engine generators, the harmonic mitigation equipment must never introduce a capacitive 
reactive power (KVAR), which is greater than 20% of its kVA rating. 

.6 The harmonic mitigation equipment shall not resonate with system impedances or attract harmonic currents from 
other harmonic sources.     

.7 The full load efficiency of the harmonic mitigation equipment / VFD combination shall be greater than 96%.   The 
harmonic mitigation equipment itself shall have efficiency no less than 99%. 

 
2.2 Basic Requirements: 

.1 All wiring shall be copper. 

.2 Insulation class:  220°C system.  Temperature rise: 130°C  

.3 Anti-vibration pads shall be used between the reactor or transformer core and the enclosure. 

.4 Ventilated, sprinkler proof NEMA-3R enclosure. 
 

2.3 Other Requirements: 
.1 [OPTION] Submit for approval before shipment certified production test results with serial numbers for harmonic 

mitigation performance and energy efficiency under actual variable frequency drive loading.  
 
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 [OPTION] 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. 

  31 Sun Pac Blvd., Brampton, Ontario, Canada L6S 5P6 
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Motor 
Size Lineator Rating 240V (60Hz) 480V (60Hz) 600V (60Hz) 

HP kW Input Amps 
(1ph/60Hz) 

  
Standard 
Enclosure 

Enhanced 
Enclosure 

Standard 
Enclosure 

Enhanced 
Enclosure 

Standard 
Enclosure 

Enhanced 
Enclosure 

Output Case Weight[1] Case Weight[1] Case Weight[1] Case Weight[1] Case Weight[1] Case Weight[1] 

    240VAC 480VAC600VAC kVA Style lbs [kg] Style lbs [kg] Style lbs [kg] Style lbs [kg] Style lbs [kg] Style lbs [kg] 
5 4 23 12 9 7.5 

SU2 

81 [37] 

SU2-E

84 [38] 

SU2 

74 [34] 

SU2-E

77 [35] 

SU2 

71 [32] 

SU2-E

74 [33] 

7.5 5.5 33 17 13 11 93 [42] 96 [44] 84 [38] 87 [39] 80 [36] 83 [38] 

10 7.5 45 23 18 14 111 [50] 114 [52] 99 [45] 102 [46] 94 [42] 97 [44] 

15 11 68 34 26 20 

SU3 

159 [72] 

SU3-E

165 [75] 119 [54] 122 [55] 112 [51] 115 [52] 

20 15 90 45 35 27 189 [86] 195 [88] 

SU3 

168 [76] 

SU3-E

174 [79] 

SU3 

158 [72] 

SU3-E

164 [75] 

25 18.5 111 56 44 34 213 [97] 219 [99] 188 [85] 194 [88] 177 [80] 183 [83] 

30 22 137 68 52 40 273 [124] 279 [127] 238 [108] 244 [111] 222 [101] 228 [103] 

40 30 180 90 70 51 333 [151] 339 [154] 288 [131] 294 [133] 268 [121] 274 [124] 

50 37.5 202 110 87 63 

SU4 

389 [176] 

SU4-E

397 [180] 318 [144] 324 [147] 295 [134] 301 [136] 

60 45 255 130 105 75 413 [187] 421 [191] 

SU4 

358 [162] 

SU4-E

366 [166] 

SU4 

333 [151] 

SU4-E

341 [155] 

75 55 300 152 130 93 461 [209] 469 [213] 398 [180] 406 [184] 369 [168] 377 [171] 

100 75 420 210 175 118 
MT3 

563 [255] 
MT3-E

593 [269] 458 [208] 466 [211] 424 [192] 432 [196] 

125 90 520 260 220 145 659 [299] 689 [312] 
MT3

568 [258] 
MT3-E

598 [271] 
MT3 

527 [239] 
MT3-E

557 [252] 

150 110 590 295 260 175 MT4 847 [384] MT4-E 884 [401] 688 [312] 718 [326] 636 [288] 666 [302] 

GENERAL SPECIFICATIONS: 
 

  HP / kW RATING 
 Available for motor/drive system 
 sizes up to 150HP / 110kW 
VOLTAGE 

 Standard voltages up to 600V 
FREQUENCY 
 60Hz  (50Hz available) 
HARMONICS TREATED 
 3th, 5th, 7th, 9th, 11th, 13th,… 
K-FACTOR SUITABILITY 
 Up to 20 
INPUT K-FACTOR 
 Reduced to <1.5 
INPUT CURRENT DISTORTION 

 <12% @ Full Load 
EFFICIENCY 
 > 99% @ Full Load 
ELEVATION 
 ≤ 3300ft [1000m] above sea level 
AMBIENT TEMPERATURE 
≤ 104 Deg F [40 Deg C] 
VENTILATION 
 Convection air cooled 
WINDING MATERIAL 
 Copper 
ENCLOSURE 
   Type: NEMA-3R 
   Paint: Polyester powder coated 
   Colour:  ANSI 61 Grey 

 
OPTIONS: 
Nema 3R    Enhanced 

 
‘SU1’,‘SU2’,‘SU3’ ENCLOSURE DIM. - in. [mm] ‘SU4’, ENCLOSURE DIM. – in. [mm] 

 

 

CASE A B C D E F G H 
SU2 29.50 [749] 13.25 [336] 10.25 [260] 12.75 [324] 11.00 [279] 10.00 [254] 16.00 [406] 11.00 [279] 

SU3 34.00 [864] 20.25 [514] 13.25 [336] 16.00 [406] 18.00 [457] 13.00 [330] 20.00 [508] 18.00 [457] 

SU4 40.00 [1016] 22.00 [559] 18.50 [470] 23.00 [584] 20.00 [508] 20.00 [508]   
 

‘MT3’, ‘MT4’ 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] 

 

Notes: 
1. Approximate Values. 
2. For additional information refer to: Typical Specifications, Internal Layout and Connection Diagrams. 
3. For Thyristor Diode Bridge models, larger sizes and/or other enclosure types contact Mirus. 
4. All LINEATOR 1Q3 units are shipped complete with a capacitor bank switching contactor and control system 

that automatically switches the filter capacitors off whenever the VFD is in the idle-no load ready-to-run mode. 
5. Specifications are subject to change without notice. 

 

       
 

       




