
ACTIVE HARMONIC FILTER - Engineering Guide Spec

Section 1- General

1.1
Active Harmonic Filter to mitigate low voltage system harmonics

The Active Harmonic Filter (Type AHF) is intended to remove harmonic distortion from the phase conductors in a 3-phase, 3-wire electrical system resulting in reduced phase current, reduced current distortion and reduced upstream electrical system harmonic voltage distortion.

1.1.1 The active harmonic filter shall mitigate harmonics from the 2nd harmonic up to the 50th harmonic and limit harmonic distortion at their point of connection to within the harmonic limits specified herein.  If necessary, due to cost, this may be done in two versions: standard is 2nd thru 21st harmonics, extended range is 2nd thru 50th harmonic.
1.1.2 The active filter shall connect in parallel (shunt) with each of three phase conductors of a 3-phase, 3-wire or 3-phase, 4-wire electrical power system. 4-wire filters shall handle per phase harmonics which may differ due to distribution of 1-phase loads.
1.1.3 The active filter shall be suitable for connection at an electrical distribution panel, transformer secondary or at an individual load.
1.1.4 The active filter shall provide both power factor correction and harmonic mitigation.

1.1.5 The active filter shall be suitable for connection to a distorted voltage source and its operation shall not be adversely affected by pre-existing voltage distortion.

1.1.6 The active filter shall be suitable for operation on an electrical system having a generator as its power source.

1.1.7 Active filter shall be capable of supplying reactive power for power factor correction and controlling power factor up to 0.95.
1.2
Electrical Ratings:

1.2.1
System Voltage: [200-240, 380-480, 600-690].  Units rated 600 volts and higher shall use an autotransformer.
1.2.2
Line voltage tolerance:  +/- 10%

1.2.3
System Frequency:  [50 / 60 hertz], +/- 3Hz.
1.2.4
Frequency tolerance:  +/- 5hz
1.2.5
Harmonic Cancellation Current: [25, 50, 100, 150, 200, 250, 300, 400, 450, 600, 750, 800, 900, 1000, 1200 amps].  Multiple filter units for parallel connection may be used to achieve total current requirements for combined power factor correction and harmonic cancellation.

1.2.6
Possible units connected in parallel:  Up to six (6) but with independent controllers.

1.2.7
Over current protection included: Current limiting, semi-conductor fuses


1.2.8
Fuse Interruption rating:  200,000 amps

1.2.9
Current transformers (2) split-core type shall be included and be rated for 2000:1, 20VA, 400Hz, 600 volt class.

1.2.10
Remote indication contacts: 3 x dry contacts with common (2A / 24V)

1.2.11
Harmonic distortion shall be less than or equal to 5% THD-i for the 2nd thru 50th order harmonics.

1.2.12
Reactive current compensation shall be adjustable up to 0.95 lagging.  Filter shall automatically reduce the reactive current compensation when the current limit is approached, to favor harmonic compensation.

1.2.13
Control power: 120/240VAC, single phase, 50/60hz.

1.2.14
Power factor compensation (amps) shall be available up to the ampere rating

1.2.15
Surge withstand capability per ANSI/IEEE std C62.41-1991.
Section 2 – Basic Product Requirements

2.1
The active harmonic filter shall meet the following basic requirements:

2.1.1
Active filters shall include an input EMI filter.
2.1.2 Active filters shall include a filtered air cooling system.
2.1.3 The active filter shall include a charging circuit to avoid inrush current upon energization.
2.1.4 Active filters shall utilize digital signal processor (DSP).
2.1.5 The filter shall be a standard catalog item for the manufacturer.

2.1.6 Product warranty period shall be one (1) year pro-rated with typical limited liability clauses.
2.1.7 Active filter shall be galvanically isolated from the power supply when powered “off”.

2.1.8 IGBT modules shall be self protected for maximum reliability.

2.1.9 Each power module shall have its own independent set of fuses.

2.1.10 Logic circuits must have ride thru capability for momentary loss of control voltage.
2.2
Construction:

2.2.1 Constructed on metal panel with optional metal enclosure
[Open Chassis, Indoor (NEMA 1)/Outdoor, Nema 3R,  Nema 12]

2.2.2 Filter shall be suitable for operation within an ambient temperature between 0C and 40C.

2.2.3 Storage temperature shall be from -10C to 50C.
2.2.4 Temperature rise shall be 50C [80C, other]

2.2.5 Efficiency shall be 97% minimum at full load at 25C ambient temperature.

2.2.6 Construction shall be in accordance with UL-508C, CSA 22.2 and IEEE-519. 
2.2.7 Audible noise shall not exceed 45dBA at full load when properly mounted in a suitable floor standing enclosure.

2.2.8 Enclosure color shall be [ASA-61 grey, other].
2.2.9 Shall be suitable for altitude up to 1000 meters.  Derating is required whenever this altitude is exceeded.

2.2.10 Active filters shall be suitable for use in seismic zone 4.

2.2.11 Active filters shall be suitable for operation in relative humidity not to exceed 95% non-condensing.  When humidity will exceed this, an optional space heater shall be available.
Section 3 - Acceptable Manufacturer

3.1 The approved and acceptable Active Harmonic Filter is the AHF Series as supplied by Arteche.
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