


Mesta DPM™ Active Harmonic Filter
Features: Benefits:

• Reduces harmonic distortion to the levels needed for IEEE
  519-1992 compliance

• Does not require a detailed engineering study for proper
  sizing and application of the filter

• Instantaneous response eliminates the probability of high
  transient harmonics during sudden load changes

• Reduces utility costs by eliminating harmonics and
  increasing the power factor to near unity

• Prevents overheating and extends operational life of plant
  equipment

• Balancing of three phase lines effectively increases usable
  system capacity

• System can correct harmonics for entire facilities or a
  single load

• Actively Eliminates Harmonic Distortion

• Improves Power Factor to near Unity

• Balances Three Phase Line Current from the Utility

• Advanced control provides instantaneous response to
  load changes and superior system stability·

• Built in Power Analyzer for monitoring system
  performance

• Units can be paralleled for higher current applications

• UL and CUL Listed

Electronic equipment and controls, such as AC/DC motor drives, AC/
DC heating equipment, computers, and other commonly used devices
immensely overburden electric utilities with harmonic distortion.
These nonlinear loads, uniquely characterized with high current crest factor
(C.F.) and low power factor (P.F.), create harmonic distortion within facilities
and on the utility grid. This harmonic distortion can result in the overheating
of electrical apparatus, premature equipment failure, and interference with
the operation of electronic controls. Electric utilities are using more
sophisticated metering equipment to monitor power factor so that distortion
power factor is now measured in addition to the traditional displacement
power factor. This can result in substantially higher charges on a facility’s
utility bill or other penalties imposed by the utility supplier. Many electrical
consultants are therefore including compliance with IEEE 519-1992
requirements in their design specifications. These IEEE requirements limit
the amount of harmonic distortion that installed equipment and facilities
can inject back onto the utility lines.

Many passive approaches have been devised in the past, aimed to
minimize harmonic distortion. Special transformers, and passive filters
have all brought some type of harmonic relief, but not without severe
limitations. Since the generated harmonics are a function of the actual
load, which can vary during the course of operation, it is nearly impossible
to design a passive filter in advance, which will be effective for all loads
and harmonic conditions.

The Mesta DPM™ is a true active filter.  Its implementation does not
require detailed knowledge regarding the nature of the load(s), or the type
of harmonics present.  The Mesta DPM™ responds to the exact need as
it develops.  The degree of the load non-linearity, which determines the
amount as well the type of the harmonics involved, will determine the
degree of the filter’s activity. A linear load, with zero harmonics and unity
power factor, will make the presence of the filter undetectable. Conversely,
an inductive or capacitive load, or a load with a high degree of non-linearity,
will require a high degree of the filter’s activity.

Shown to the left are actual current curves of a non-linear load with 69.72%
THD, the corrective current of a Mesta DPM™, and the resulting sinusoidal
line current. The resulting sinusoidal line current in this example has a
THD of less than 3% and a power factor of 1.00.

Sample DC Bridge Load
Power Factor (Total PF) =0.70

Total Harmonic Distortion (THDRMS )=69.72%

Mesta DPM active harmonic correction
480V-50A-3 phase delta Mesta DPM Unit

Approximately 85% loaded

Actual current drawn from utility
Power Factor (Total PF)=1.00

Total Harmonic Distortion (THDRMS)=2.54%

The bar graph below represents the transient response capability of the Mesta DPM™ Active Filter.  During the
testing represented by the graph, the non-linear load was increased by a step of 50%, while the Total Harmonic

Distortion of the load remained constant at 75% THD.  The first
bar in the plot (-1 cycle) represents the corrected line current with
a steady-state THD of less than 3% prior to the step load change.
The time zero cycle bar designates the absolute maximum 6%
line THD within the first cycle after the step load change.  The
next cycle bar demonstrates the speed at which the line’s THD is
reduced back to less than 5%.  This level of performance and
stability eliminates the possibility of high amplitude transient
harmonics being reflected back to the utility, or any other
equipment, during sudden load changes.

The Mesta DPM™ output coexists in parallel with the utility voltage,
while it is precisely phase-locked and voltage-equalized. The
DPM™ utilizes high frequency current sensors to continuously monitor
the load harmonics and instantaneously directs the energy/current flow
in and out of it’s IGBT based inverter to make the resulting line current
harmonic free, balanced, and at unity power factor.

The parallel installation of the Mesta DPM™ Active Filter results in
higher overall efficiency than series installed devices.  Due to the
fact that the Mesta DPM™ is a parallel installed device, it does not
need to be sized to provide 100% of the current required by the load(s).
It only has to be sized to provide the harmonic and out-of-phase current
drawn by the non-linear load(s). The utility provides the resulting 60/50
Hz fundamental current.  This configuration results in a smaller more
efficient solution for harmonic correction.

Sample DC Bridge Load
Power Factor (Total PF) =0.70

Total Harmonic Distortion (THDRMS )=69.72%

Mesta DPM active harmonic correction
480V-50A-3 phase delta Mesta DPM Unit

Approximately 85% loaded

Actual current drawn from utility
Power Factor (Total PF)=1.00

Total Harmonic Distortion (THDRMS)=2.54%

Mesta DPMTM Installation Diagram

Mesta DPM™ Transient Response
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