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The impact of harmonics pollution is an increasing problem given the growth of sophisticated 

power electronics and proliferation of non-linear loads in power systems. Such loads are 

increasingly used in all industrial, commercial and residential installations.

The presence of harmonic currents increases the RMS current in power networks. The circulation 

of harmonic currents through the system impedance creates voltage harmonics resulting in 

voltage distortions, i.e. the deterioration of the supply voltage quality. Such adverse effects are 

more prevalent at the power consumers' end, often manifested in the following forms:
Typical non-linear loads include: 

Ÿ Costly production/processes downtime leading to financial losses

Ÿ Increase in operating and energy costs

Ÿ Overheating of transformers, motors and cables 

Ÿ Overloading of neutral conductors

Ÿ Load imbalance

Ÿ   Malfunction / Premature failure of equipment

Ÿ Reduced safety levels of installations

Ÿ Logic faults or component failures in PLCs, computers or other sensitive loads

Ÿ Nuisance tripping of protective devices

Ÿ Industrial equipment (induction furnaces, static converters, welding machines)

Ÿ Uninterruptible power supplies (UPS)

Ÿ Variable speed drives for asynchronous and DC motors

Ÿ Office equipment (computers, servers, printers, photocopy machines)

Ÿ Household appliances (fluorescent lightings, TV, light dimmers, microwave ovens)

Ÿ Saturated magnetic devices (transformers)



Active harmonic filter based on power electronics technology, is designed to mitigating harmonics 

injected by non-linear loads in power networks. Generally installed in parallel to the polluting 

loads, the active filter analyzes the line current harmonics drawn by the loads and generates a 

compensation current at an opposite phase angle, thereby “neutralizing” the harmonic currents.

When harmonic mitigation is required, the operating circuit measures the load current and 

calculates the harmonic current spectrum via the advanced control algorithm programmed in the 

Digital Signal Processor (DSP). Sinexcel active filter employs Fast Fourier Transform (FFT) logic 
nd thcalculation method for the harmonic current spectrum from 2  to 50  order. The logic then 

determines the amplitude of the compensated current control signal, to be injected at the 

opposite phase angle for each harmonic order selected.

The compensated current generating circuit will then provide a control signal to the IGBT 

(semiconductor switch) via Pulse Width Modulation (PWM). Consequently, injecting 

compensation current with perfect opposite phase for each harmonic. As such, the 

harmonic currents at the supply side are significantly reduced.

selected 

Owing to its 3-level topology design based on a zero level voltage transformation (comprising 

IGBT of lower voltage corresponding higher switching frequency), Sinexcel active filter is capable 

of suppressing the undesirable generated ripple currents effectively and promotes a high 

compensation precision for the output waveform with respect to the sinusoidal waveform.    The unique operating mechanism of Sinexcel active harmonic filter (AHF series) consists of 2 parts, 

namely the control current operating circuit and compensated current generating circuit.  



Ÿ Ultra-compact, space economical design

Ÿ User-friendly, ease of commissioning

Ÿ Unlimited parallel operation of  modular AHF units in 

combination as per system requirements

Ÿ Available in rack, wall mounting designs and complete 

cabinet type

Ÿ Incorporates intelligent FFT calculation method 

Provides “real time sensing” of network impedance for 

progressive harmonics compensation to achieving system 

stability

Ÿ Advanced control algorithm for resonance protection

In event of paral le l resonance with load var iat ions, the  

act ive f i l ter is designed to assess and “shut- down” to 

avoid equipment damage

Ÿ Provide a wide ranging protection modes:

- Internal temperature diagnostic function to avoid 

overheating of internal components

- Internal short circuit

- Overload protection

- CT reverse polarity and wrong configuration of CT settings

Ÿ Segregated cooling design

Internal component groups are partitioned in 2 parts, i.e. 

circuit boards and heat producing elements. The former 

group will be of natural cooling and dust-protected 

whereas the latter group will include ventilation fan for 

effective heat dissipation.

Compact high performance

Enhanced reliability

The Sinexcel Modular Active Harmonic Filter series are suitable for all types of applications, 

providing harmonic filtering, load balancing and step-less reactive power compensation for 

inductive and capacitive loads. 

       
th

Ÿ Selection of every harmonic to the 50  order

Ÿ Filter up to 50 harmonics simultaneously

Ÿ Harmonic  f i l ter ing leve ls can be pre-conf igured

for compensat ion with respect to spec i f ic 

harmonic   orders and contents [%]

 Ÿ Resonance  protection  by means of pre-configuring

harmonic filtering levels for the potential resonance  

zones
Ÿ   Harmonics filtering performance THDi < 5%



Backlit display

PQ measurements

Incorporating a high level of readability and ease of menu navigation, the backlit LCD display 

offers:

Provides a comprehensive set of measurement data for analytical means

The Sinexcel AHF series integrate a HMI including a Graphical User Interface – The PQ Viewer. It 

offers direct control, configuration, monitoring and harmonics analysis of the active filter without 

the need of a PC. Communication options, detailed alarm events and fault reporting with real time 

stamp are also included. 

Ÿ Network RMS voltages and currents

Ÿ Network voltage and current distortions (THDu and THDi)

Ÿ Total RMS load currents and THDi

Ÿ System frequency

Ÿ Load factor

Ÿ Compensated RMS currents 

Ÿ Comparison of PF (before and after compensation)  

Ÿ Graphical waveform of network voltages and currents, load and  compensated currents
nd th

Ÿ Harmonic spectrum for network and load currents, from 2  to 50  harmonic order.

Ÿ Access and configuration of operating parameters

Ÿ Measurement data in numerical, graphical and spectrum formats

Ÿ Operation status inclusive of detailed alarms and fault messages

Alarms and Fault reporting

Detailed alarms and fault messages with real time stamp, are provided for quick trouble-
*shooting. Modes of protection  include:

Ÿ Over-temperature

Ÿ Inverter bridge in event of abnormal operations

Ÿ Over and under voltage

Ÿ Malfunction of ventilation fan

Ÿ Communication faults 

*Refer to Sinexcel AHF user manual for details.



Technical  Specifications

690V

Sinexcel
025/035

Sinexcel
050/060

Sinexcel

100（1）
Sinexcel

075/150/225/300

   Network Configuration 3P3W

   Parallel operation

   Mains voltage 690 VAC, -30%~+10%

   Mains frequency

   CT Setting（2）

   Topology design

   Rated compensation

   capacity
25A/35 A 50A/60A 100A 75A/150A/225A/300A

   Neutral compensation
   capacity

without neutral

   Harmonics spectrum

   Harmonics selectable

   Filtering degree

   Filter performance

   Resonance Protection

   Power loss <2% of rated power

   Switching frequency 18 kHz

   Reaction time < 300 µs

   Response time

   Cooling air requirement 270 m³/h 544 m³/h 1080 m³/h 2100 m³/h

   Noise level < 54 dB < 56 dB < 58 dB < 60 dB

Yes

400V

3P3W, 3P4W

400 VAC, -43%~+14%

3 times rating

<3% of rated power

20 kHz

< 100 µs

Harmonic compensation
(FFT analysis, instantaneous reactive power)

Model

< 10 ms

150/5 … 10,000/5

2nd~50th harmonic order

2nd~50th harmonic order, all can be selected simultaneously

Programmable per harmonic from 10% to 110%

THDi <5%

   System parameters

45~63 Hz

   Filter characteristics

Unlimited (up to 600A per cabinet c/w centralized monitoring
PQ viewer , up to 300A for 690V series)

3-level

Load balancing

   Modes of Operation Reactive power compensation (Target PF from -1 ~ 1)

690V

Sinexcel
025/035

Sinexcel
050/060

Sinexcel
100

Sinexcel
075/150/225/300

400V

Model

   Interfaces
RS485 (Modbus RTU), TCP/IP

(Ethernet), USB

   Digital I/O

   Alarm events

   Monitoring 

   Mounting Type

   Approx. dimensions
   (W*D*H), mm

260 x 455 x 200 440 x 590 x 200 440 x 575 x 232 800 x 600 x 2200 

   Approx. weight 16 kg 35 kg 40 kg 210~480 kg

   Altitude

   Ambient temperature  -10℃~+40℃

   Relative humidity

   Protection class

   Design / Approvals

   Compliance with Standards    IEEE 519, IEC 61000-3-6, ER G5/4

 -5℃~+45℃

RS485 (Modbus RTU), TCP/IP (Ethernet)

Via centralized monitoring PQ viewer/PQ software (included)

Cabinet

   IEC 61000-4-2, 4-3, 4-4, 4-5, 4-6, 4-8, 4-11, IEC 60146, EN 55011 Class A,
   EN 50091-1, EN 50178 ,   type test report available upon request)’ after the standard EN

50178.

   Communication capability

   Physical details 

Yes

4 digital inputs / 6 digital outputs

   Reference technical standards

Max.< 95%, non-condensing

   Environmental conditions

IP20

1,500m/derating up to 4,000m, 1% / 100m

Wall / rack

( )

(2)

1  Other ratings can be achieved by combining the appropriate AHF units, 

     

 For 3P4W config. 3 sets of CT are required (at L1, L2 and L3)

      For 3P3W config. 2 sets of CT are required (at L1 and L3)

available in floor standing cabinet type c/w the PQ Viewer

50178


