APS Passive Harmonic Filters
for Converters
TECHNICAL CHARACTERISTICS

Motor rating 4 + 220 kW ((5,5 + 300 CV)

Nominal current 10 - 410 A

Nominal Voltage 3x400V + 20V

Frequency 50 Hz

Distortion 75 + 100% load

Distortion 50 + 75% load

Distortion < 50% load

Full Load Power Temp. 40 °C

Protection degree IP-20

Cooling AN

Standards IEC/EN/UNE-EN 60076-6
IEC/EN/UNE-EN 61000-6

Other ratings and voltages on request.

® APS-PF (Shunt Power Filter) is a passive harmonic filter especially designed for 6 pulses power
converters such as frequency converters, variable speed drives for motors, three phase
rectifiers, battery charges, HVAC systems, ...

® Provides a very good cost-filtering relation and very effective attenuation of harmonic currents
in three phase facilities.

® Reduces wave form current distortion to the net and to the rest of the installation.

® Reduces energy consumption due the higher efficient power energy use, reducing the power
energy demand.

® |mprovers the reliability and extends the service life of equipment’s and electrical facilities.

® Additionally it eliminates the notches and transients generated by the power converts avoiding
mal-functioning and failure in electronic devices.

# Optionally, a Contactor can be incorporated and according to the converter load level, the
reactive part of the filter can be switched off when no-load converter has.
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HARMONIC PASSIVE FILTER FOR POWER CONVERTERS
OVERVIEW

All APS products are designed and manufactured under a quality policy whose main objectives
are the highest customer satisfaction and environmental care. Our systems of quality
management and environment are certified according to UNE-EN ISO 9001 and EN ISO 14001.

This manual describes the Installation instructions and use of passive filters, safely and
following the rules In order to avold Improper handling and misuse. Read this manual carefully
respecting the recommendations.

Pay particular more attention to the Instructions marked with the symbol

The APSF filters represent an economical and effective method to attenuate current harmonics
in three-phase Installations. The APSF filter Is able to:

Reduce distortion of the current waveform to the network and the rest of the facllity;
Save energy and cut cost due to more efficient use of electricity;

Reduce the power demanded by the Installation;

Increase the reliabllity and service life of electric installations;

Reduce current transients, preventing damage to the converter and overvoltage shots;
Compensate reactive power.

Reference standards:

IEC 61439. Low-voltage switchgear and controlgear assemblies

IEC 60076-6. Power transformers - Part 6: Reactors

IEC 60831-1. Shunt power capacitors of the self-healing type for a.c. systems having a
rated voltage up to and Including 1000 V - Part 1: General - Performance, testing and
rating - Safety requirements - Guide for Installation and operation.

IEC 61000-3-2. Electromagnetic compatibllity (EMC) - Part 3-2: Limits - Limits for
harmonic current emissions (equipment Input current < 16 A per phase)

IEC 61000-3-12. Electromagnetic compatibility (EMC) - Part 3-12: Limits - Limits for
harmonic currents produced by equipment connected to public low-voltage systems
with Input current > 16 A and < 75 A per phase

CE marked: Passive harmonic filters manufactured by APS comply with the requirements of Directive 2006/95/EC,
amending Directives 93/68/EEC and 73/23/EEC, by the technical specifications given In the harmonized standards
referred to In this section.
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Irms = 186 Arms
THD-1=81,4 %

Individual harmonics:
7°=458 %
11°=9,0 %
13°=5,3 %

Vline = 400 Vrms
THD-V =2,7 %
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C Filters for

Irms = 128 Arms
THD-1= 4,9 %

Individual harmonics:
=3,1 %

11°=2,9 %

13°=1,9 %

Vline = 400 Virms
THD-V =0,3 %

Along with the reduction in harmonics, SPF also improves the power factor, which helps to
reduce metered energy consumption more than 30% and permits downgrading cables
section, protections size, etc, reducing significantly investment costs.
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Without the passive filter APSF the current consumed by the converter Is a distorted signal with ripple and peaks
that can cause damage to the motor and rest of the Installation. It may distort the voltage and power network.
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Figure 4.4 Current waveform with passive filter APSF

With APSF passive filter effects and Improvements are evident. The distortion of the current waveform Is almost
completely corrected, reducing also the effective value RMS of the current, and consequently the power
consumption at the same time that protect the rest of the Installation equipments.
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SELECT FILTER CURRENT ACCORDING TO MOTOR RATING

-

Motor rating

kW HP

Current
A

Reference

Dimensions mm

B

Weight kg

4 2.5

9

AP5-PFOO4

650

21

3.3 7.5

12

AP5-PFOO5

650

24.6

7.5 10

16

AP5-PFOO7

650

27.2

11 15

22

AP5-PFO11

650

34.3

15 20

30

AP5-PFO15

650

40.7

25

37

AP5-PFO18

650

20.4

22 30

43

AP5-PFO22

650

26

30 40

28

AP5-PFO30

590

66.2

37 20

72

AP5-PFO37

590

84.5

45 60

85

AP5-PFO45

590

94.4

25 75

104

APS5-PFO55

590

105.1

75

AP5-PFO75

590

129.2

90

169

AP5-PFO90

750

147.4

AP5-PF110

750

193.3

248

AP5-PF132

750

221.6

AP5-PF150

750

235.4

AP5-PF160

750

269.4

AP5-PF185

930

297.6

AP5-PF200

930

320.2

AP5-PF220

930

355.8
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HARMONIC PASSIVE FILTER FOR POWER CONVERTERS
HARMONICS

In simple terms, harmonics are extra frequencles that when present In an electrical circuit, distort the AC sine

wave. A harmonic of a wave Is a component frequency of the signal that Is an integer multiple of the fundamental
frequency.

For example, If the fundamental frequency Is f, the harmonics have frequencies 2f, 3f, 4f, . . . etc. Harmonic
frequencies are equally spaced by the width of the fundamental frequency and can be found by repeatedly adding
that frequency. In the case of the Australian electricity supply, the fundamental frequency Is 50Hz. The frequencies
of the harmonics are 100Hz, 150Hz, 200Hz, 250Hz, 300Hz, 350Hz and =0 on. 150Hz Is called the "third” harmonic
(3 x 50Hz), 250Hz Is called the *fifth’ harmonic (5 x 50Hz), etc. The presence of harmonics In an electrical system
distorts the clean shape of a sine wave.
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For electrical systems to function in thelr intended manner without significant loss of performance or life, they

require a supply of electricity that Is of good quality. Good quality electrical power has the following
characteristics:

® [t must have a continuity of service (not be Interrupted).

® |t must have a very low Harmonic content.

® [t must have a very low varlation in the voltage magnitude.
® |t must have very low transient voltages and currents.

The term ’clean power’ Is used to describe electricity that is considered to be of g::uod quality (see above) with
particular reference to a very low harmonic content. Therefore, the term "dirty power’ Is used to describe e-let:tricl’q,r

that Is considered to be of low quality (opposite to the above) with particular reference to a very high harmonic
content.
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HARMONIC PASSIVE FILTER FOR POWER CONVERTERS
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Figure 4.1 Current Harmonic Distortion THDI (%) according to motor load operating
Passive harmonic filter providing a low harmonic distortion and offers a perfect solution to current peaks and

= L8

signal distortions. Figure 4.1 shows the big distortion difference (up to 70%) between Installing the harmonic
passive filter APSF and not installs any equipment between the motor and the power network. The solution Is

better than Install a line reactor before the power converter. The passive filter solution APSF Is highly
recommended, really affordable and more effective.

Harmonic values

Value (%)

7 11 13 15 17 Harmonic order

Gréfica 4.2 Armonicos y valores de filtrado.
Passive harmonic filter Is focused on the 5th harmonic order with high efficiency, but also affects to the rest of
spectrum range and obtalns a THDI values after filtering are minimal. Output current obtained without curly, with
minimal distortion and practically sinusoidal, whichwill protect other equipments avoiding the effects of nonlinear
loads within the system.

|

PAWED CVYETERT
R




P%
Advanced Power System

HARMONIC PASSIVE FILTER FOR POWER CONVERTERS
FUNCTION DIAGRAM
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Figure 3.1 Function diagram of passive filter APSF220
The APSF220 harmonic passive filter consists of:

® Input & Output: three phase busbar terminals for input line (U1, V1, W1) and
output load (U2, V2, W2) connections.
PE: protective earth based on a threaded stud with washer and nut.
Reactors: power reactors which provides input and output busbars.
Capacitors: bank of power capacitors connecting to reactors.
Power Supply: power transformer for fans operating supply.
Fans: cooling system to avoid heating fallures.
Thermic NC: thermal contact NC (normally closed) for external control devices.

Connections are inside the passive filter cabinet. First of all it Is required to open the main tap and take off the
cover. The PE connection Is provided through the earth threaded stud marked with the symbol located at the
fittings of the passive filter cabinet. To disconnect and avold the reactive power, remove Installed jumpers
between A1-A2, B1-B2 and C1-C2 to Install a contactor, with which you can open or close the capacitive filtering
to avold possible resonances In vacuum situations of the motor (read section 8.2.2) To prevent overheating,
breakdowns or malfunctions Is recommended to respect the existing link bars section and Install a contactor with
the same characteristics and rating. In case of doubt about choosing the most appropriate contactor consult
technical department APS for more information.
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HARMONIC PASSIVE FILTER FOR POWER CONVERTERS
EXTERNAL DESIGN
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