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Harmonics and power quality

Harmonics caused by non-linear electrical loads such as variable speed drives,
rectifiers, UPS’s, computers, etc., are a growing problem both for electricity sup-
pliers and users.

Harmonics can lead to serious problems:
= overheating of cables, motors and transformers
= damage to sensitive equipment
= tripping of circuit breakers
= blowing of fuses
= premature aging of the installation

The ABB solution: PQF power quality filters

The ABB Power Quality Filter offers unprecedented ability to clean the network
from harmonics. The PQF actively eliminates the harmonics present in the
supply system in a controlled way. It is insensitive to large network impedance
changes due to change in network topology like paralleling of sources, or
switching between mains supply and generator operation.

The PQF monitors the line current in real time and processes the measured
harmonics as digital signals in a high-power multi-DSP (Digital Signal
Processor) based system. The digital controller generates Pulse Width
Modulated (PWM) signals that drive IGBT power modules which through line
reactors inject harmonic currents in the network with exactly the opposite phase
to the components that are to be filtered.

The PQF also offers communication facilities with the customer’s existing com-
munication network. This feature which uses Modbus RTU, allows the PQF to
be easily monitored and controlled from a remote location. The Modbus com-
munication feature can be used by means of an RS-232 to RS-485 converter
(optional).
Advantages of the PQF
Filters up to 20 harmonics simultaneously
* Filters up to the 50th harmonic
= Harmonic attenuation factor better than 97%
*  Fulfilment of International Guidelines like G5/4, IEEE 519, etc
* Filters with closed loop control for best accuracy
* Isnot overloadable
* Has a programmable filtering strategy and free choice of harmonics selection
* Fault and event logging with real time stamp
= Direct connection up to 690V
= Top or bottom cable entry (optional for PQFI)
e Easy commissioning — Auto-detection of CT Polarity
* May filter without generation of reactive power
* May generate reactive power and control power factor
* May balance the load current across the phases
e Has programmable task priorities
« Does not require detailed network analysis
* Does not require special CTs
* Is easy to extend on site
= Comes factory tested
* Auto-adaptation to network impedance changes
* Optical fibre isolation between power and control stages
* Programmable stand-by and re-start functions
* Programmable digital I/O interface
= Modbus RTU communication compatible
* Two sets of compensation parameters for different load type compensation.
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Line current — Initial situation
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Filter current — Filter running
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Low Voltage Products & Systems






