APPLICATION NOTES

Matrix® AP Application Note — Utilization of Passive Harmonic Filters with Multiple VFDs

The most common application of passive harmonic filters is one harmonic filter to one variable

frequency drive (VFD) and motor. Using one larger harmonic filter connected to multiple VFDs may be
desired by end users for a number of reasons.

1 Application uses redundant systems in which only one of two VFDs is running at any given time

[ Limitations in physical space or size constraints that would fit one large filter but not multiple
small filters

0 Economical/budget constraints of multiple small filters or an active filter solution compared to
one large filter

The typical percent total harmonic current distortion (THID) performance of the Matrix AP® per percent

load is shown in Figure 1-1. MTE’s Matrix AP® performance guarantee states a maximum 5% THID at full
load and a maximum 8% THID at 30% load.
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Figure 1-1: Load Effect on THID for a Matrix® AP passive harmonic filter

Since the load is based on current, this performance does not change regardless of the number of VFDs

on the output of the harmonic filter. Each VFD contributes some portion to the total amount of current
being drawn. Total current drawn determines the percent load on the harmonic filter.

For best practices, MTE recommends paralleling VFDs of the same size running at the same speed when

using one harmonic filter for multiple VFDs. Passive harmonic filters are not intended for use as a
factory-wide solution with connection at the mains bus where utility power is brought in as they should
not have linear loads or transformers connected to their output. This needs to be taken into
consideration when planning which VFDs are to be grouped together.
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Selecting and Sizing the Matrix AP® Harmonic Filter for Multiple VVFDs Applications

Selecting and sizing a Matrix AP® for multiple VFDs follows the same requirements when sizing for one
VFD. Application details needed to size and select a harmonic filter include:

L System voltage

U Horsepower/kW or full load amp (FLA) rating of the motor or VFD
U Product configuration — open panel, NEMA 1 enclosed, or NEMA 3R enclosed

In the case of multiple drives, the FLA rating for each motor load should be added together to get the
total FLA that the harmonic filter should be sized to.

Single Drive Example:

480V, 75HP, 96A FLA motor
Harmonic filter should be open panel
Recommendation: MAPP0O103D

Multiple Drives Example:

480V, 75HP, 96A FLA motor (MAPP0O103D) +

480V, 150HP, 180A FLA motor (MAPP0208D) +

480V, 20HP, 27A FLA motor (MAPP0027D) = 96A + 180A + 27A = 303A total FLA
Harmonic filter should be NEMA 3R enclosed

Recommendation: MAPP0320D

Consideration should also be given to the inclusion of a contactor option for the harmonic filter. Using a

contactor will eliminate undesirable effects when the filter is lightly loaded such as leading power factor
or a voltage boost across the filter to the VFD. This condition may occur when all drives are at light loads
or if only one or a few of many drives is running.

MTE offers four types of contactor options from a basic parts-only option to a fully automatic contactor
option.

Option 002 — Capacitor Contactor
U Provides capacitor contactor to disconnect capacitors when the drive is not running. Power to
and control of the contactor is customer supplied

Option 012 — Capacitor Contactor with Control Transformer (Enclosed filters only)
U Provides capacitor contactor to disconnect capacitors with control transformer included to
power the contactor

Option 009 — Capacitor Contactor with Pick Up and Drop Out (Enclosed filters only)

U Provides capacitor contactor to disconnect capacitors based on motor load current. Current
sensors are preset at the factory for pick up and drop out of the contactor
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Option 013 — Filter Bypass and Capacitor Contactor with Control Transformer (Enclosed filters only)
U Provides capacitor contactors to disconnect capacitors and bypass the filter. Capacitor
disconnect can be operated independently from the bypass contactor for capacitor removal only

To add a contactor option to the harmonic filter, the option number is added as a suffix to the selected
part number (e.g. MAPW0103D009).

Cost Comparison

Using the example previous outlined, we see considerable cost savings using one large harmonic filter.
Greater costs savings is seen comparing an active harmonic filter solution.

One Filter for Each Drive:
MAPP0103D list price: $4,825
MAPP0208D list price: $7,619 26.23% cost difference!

MAPP0027D list_price: $2,330
Total list price:|$14,774

One Filter for Multiple Drives:
MAPPO0320D list price}$11,348

\

78.46% cost difference!

\/

Active Filter Solution:
110A unit approximately|S26-30k|net price

For more information on MITE’s Matrix® AP harmonic filter and its performance guarantee, visit our
website at www.mtecorp.com.
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