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1. 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 avoid 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 facility; 

- Save energy and cut cost due to more efficient use of electricity; 

- Reduce the power demanded by the installation; 

- Increase the reliability and service life of electric installations; 

- Reduce current transients, preventing damage to the converter and overvoltage shots; 

- Compensate reactive power. 

 

A compact dimensions and housing facilitate user installation and handling. Optionally can 

incorporate a contactor that under load level of power converter, disconnect the reactive part 

of the filter when is working in vacuum. 

 

The range of APSF harmonic filters reduces the total harmonic current (THDi) distortion to 8%. 

And other benefits, such as power factor improvement of facilities and reducing lack or voltage 

fluctuations and harmonic current attenuation at the input. APS APSF filters provide 

performance guarantees in the full bandwidth of the harmonic currents. 

 

 

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 compatibility (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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2. HARMONICS 

 

 

In simple terms, harmonics are extra frequencies 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 so 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.  

 

 

 

 
 

 

Harmonics are very harmful within an electrical system and can have serious consequences. 

The presence of harmonics reduces the life of equipment and creates heat, which stresses 

cables and equipment. It is possible that the investment that you made in your motors & 

drives will not be realized if they are damaged and need replacing before their expected life 

span. The presence of harmonics will also mean that although you will get billed for the power 

that you are supplied, a large percentage of that power may be unusable. Harmonic mitigation 

is taking action to minimize the presence of harmonics in your electrical system and can 

achieve great cost savings 

 

 

For electrical systems to function in their 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:  

 It must have a continuity of service (not be interrupted).  

 It must have a very low Harmonic content.  

 It must have a very low variation in the voltage magnitude.  

 It must have very low transient voltages and currents.  

 

The term 'clean power' is used to describe electricity that is considered to be of good quality 

(see above) with particular reference to a very low harmonic content. Therefore, the term 

'dirty power' is used to describe electricity 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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4. FUNCTION DIAGRAM. 

 

 
 

                            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 failures. 

 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 avoid 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 

avoid 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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5. PERFORMANCE CHARACTERISTICS 

 

 
         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 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. 

 

 
Gráfica 4.2 Armónicos 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 obtains a THDi values after filtering are minimal. 

Output current obtained without curly, with minimal distortion and practically sinusoidal, which 

will protect other equipments avoiding the effects of nonlinear loads within the system. 
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Figure 4.3 Current waveform without passive filter 

 

 

 

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

   

 

 

 

 

 

 

 

 

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. 

 

FILTER 

FILTER 
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6. EXTERNAL DESIGN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fans cooling 

Cable glands 

Enclosure 

cover 

Vinyl label 

Ventilation 

grilles 

Fixing 

brackets 

Filter reactors 

Input busbars 

Output busbars 

Lifting 

eye bolts 



 

APS 
Advanced Power Systems 

HARMONIC PASSIVE FILTER FOR POWER CONVERTERS Revision: 00  

 

Page 10 of 25 

7. TRANSPORT, HANDLING & PLACEMENT 

 

During transportation and shipping, APSF220 filter must be lying in a horizontal position and 

to ensure that there is no risk of damage (not trying to put in a vertical position during 

transport) 

 

7.1. Reception and unloading.  

 

On receipt of the harmonic passive filter APSF220 is recommended: 

- Verify any damage during transport. Inspect carefully the shipping container for 

damage that may have occurred in transit. Then unpack the filter and carefully inspect 

for any signs of damage.  

- In the case of damage, please file a claim with the freight carrier involved immediately 

and contact with APS quality department for support. Under no circumstances install 

and energize a filter with visible transportation damage. 

- Check that the specifications indicated in the label correspond with the packing list 

document. 

 

7.2. Handling and lifting.  

 

Handling for wall mounting designs: Use lifting eye bolts, which can be fixed on both sides 

of the filter. Caution has to be taken because of high product weight. 

 

Never attempt to handle the filter with a forklift (once it is unpacked) by placing the fork 

between filter legs. This procedure can tip over the filter and/or damage the base of the 

filter. 

 

 

 

 

 

 

 

 

 

APS is not responsible for any problems or accidents resulting from a bad lifting or handling 

of the equipment. 

 

 

LIFTING INSTRUCTIONS: 

 

1. Unscrew the wall screws, leave 5mm distance from head to wall 

2. Lift filter with appropriate crane, using lifting top eye bolts 

3.  Place filter first onto lower screws 

4.  Then position it through backplane head openings on upper 

screws. 

5.  Fix screws with appropriate torque (depending upon the 

material of the back plane and local standards). 

 

 

NOTE: APS recommends zinc coated hex ribbed flange steel bolts. 

Head diameters must not exceed these dimensions: 

 

M6: d ≤ 14.2mm,  M8: d ≤ 18.2mm,  M10: d ≤ 21.2mm 

1 

2 

3 

4 

5 
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7.3. Storage.  

 

Passive filters APSF220 should not be stored outside. Not unpack or open the passive filter if 

you don�t require the immediately use or installation. 

 

The transport and storage temperature should be no less than -25 ° C. 

 

 

8. INSTALATION 

 

For user's own safety, performance and product propertly operation it is neccesarry to read 

the following instructions before installing the passive filter APSF. 

 

Passive filters APSF should only be installed in covered rooms or indoor places with 

insulated and dry environments where there is no danger of water falls, and no high 

humidity degree that can condense water on the APSF passive filter. 

 

Degree of protection may be reduced if enclosure box was machining. 

 

 

During installation please take into account of following situations: 
 

 

-  In case of sudden temperature changes from cold to normal operating temperature, it is 

possible to be formed condensation inside of the equipment. It is absolutely essential that 

the equipment is completely dry before starting it. 

 

-  Wiring properly to assure that there is no danger of electrocution or no risk of tripping. 
 

-  If machining is done on the cabinet or inside the APSF filter, it is obligatory to protect the 

entire surface of the inner elements and, if possible, to the projections away from these 

elements and connections and wiring. Metal shavings can damage the insulation and cause 

a short circuit. After the machining every chips should be vacuumed on the coils. 

 

-  If a metallic object should fall into the cabinet (nuts, bolts, washers, cable wire cuttings, 

etc.) Must be removed immediately by aspiration (never blow with air pressured). 
 

- In case of install gutters, cables, busbars, metal supports, etc., isolate or maintain 

isolation distance with any voltage part of the APSF filter. The surface of the interior 

elements should also be considered as "live part". 

 

- Connect the earth (PE) and other no voltage metallic parts of the filter. 

 

- APSF filters are designed to be installed in wall position or standing on floor, depending on 

the power and weight. The cabinet will always have some fixing points or suitable brackets 

for installation. In any case move to a different position than intended because there is a 

high risk of equipment damage. 
 

- The APSF passive filter can only be repaired by authorized service of APS.  

Any attempt to open and repair it by the user can be very dangerous and will invalidate 

the warranty. Read carefully the maintenance instructions before doing any maintenance 

or cleaning tasks. 
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8.1. Placement and mounting. 

 

The APSF passive filter will always have to be isolated and they have access to it only 

authorized persons. 

 

Each part of APSF passive filter has voltage, so it is forbidden to touch while operating. 

 

 

 

 

APS APSF220 filter is intended to be installed as close 

as possible to the non-linear load in question. 

 

Ideally they are mounted next to the rectifier or motor 

drive inside the electrical cabinet or control room. 

 

In order to ensure sufficient air flow, keep a clearance 

of minimum 150 mm. above and below the filter to 

walls or other components. A 20 mm clearance on 

either side is recommended for the possibility to open 

the cover in case of maintenance requirements. 

 

 

 

 

 

 

APSF220 filter design is for vertical wall mounting and it is not recommended to be 

installed horizontally. Horizontal installation will negatively affect air flow and the life time of 

the filter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Vertical mounting                               Horizontal mounting 

(Only recommended for transport and delivery) 

 

 

>150mm. 

>150mm. 

>
2

0
m

m
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8.2. Protection. 

 

8.2.1. Overvoltage protection. 

 

If the passive filter APSF220 is exposed to overvoltage events exceeding the range of 

+20 V, it is recommended to use surge arresters to derive potential spikes that occur 

in the supply network to earth. Surge protector choice will be based on the 

characteristics of the installation. 

 

8.2.2. Resonance protection. 

 

It is recommended to protect APSF220 passive filters and installation from possible 

resonance effects derived from vacuum operation to assure a power factor value 

suitable. This APSF220 filter have busbar terminals (bridged or interconnected) in 

which a contactor may be added (read section 4), to control the opening and closing 

of the capacitive part (read section 9.2). 

 

To connect the contactor switch, installed jumpers must be removed (or 

disconnecting) A1-A2, B1-B2 and C1-C2, and connect the contactor between them, 

respecting the phase sequence A1-A2, B1-B2 and C1-C2. When APSF220 filter is 

operating at no-load contactor must be open (no filtering). With APSF220 filter 

operating at load the contactor must be closed (filtering ON). 

 

8.2.3. Overcurrent protection. 

 

It is necessary to protect the filters of thermal and dynamic effects of overcurrent 

derived from short-circuit. 

 

For this, it could be used circuit breakers and current limiting fuses, as well as 

considering the possible overloads expected, intervening at prescribed time for short 

circuit and have the required cutting power. 

 

8.2.4. Cooling system protection. 

 

The cooling system includes a fuse to protect from overheating or possible damage. 

In case of replacement (defective fuse) follow its specifications:  

 

Fuse: 630mA, Type "T�, Slow-blow, ø5x20 mm 

 

It is located on the power autotransformer (fuseholder) inside the cabinet and closer 

to fans (read section 8.4). 

 

8.2.5. External thermal protection. 

 

The passive filter provides a thermal contact NC (normally closed) with an internal 

sensor to connect external control devices and allows possible alarms or other system 

controls. It is located at the input connections (inside the cabinet) marked as 

�Thermic NC�. 
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8.3. Wiring and installation. 

 

Bolts or connection terminals filters can be tinned copper, copper or aluminum. 

Tinned copper terminals are compatible with materials like copper, tinned copper and 

aluminum. The copper and aluminum terminals are not compatible, to connect them it is 

necessary to insert a tinned terminal* or copper-aluminum bimetal *, or a conducting paste 

with high thermal and electrical conductivity. 

 

Filter terminals 
Compatible connections 

Cooper Tinned copper Aluminum 

Copper YES YES NO * 

Tinned copper YES YES YES 

Aluminum NO * YES YES 

 

Copper terminals come out from the factory with coating against oxidation, so it should be 

cleaned with a dry cloth or paper before electrical connections. 

Terminals of the filter should be connected directly to the wiring terminals or busbars 

installation. Other materials such as washers, nuts, etc. should not be inserted between 

these connections. If the terminals of the filter provide several drills, wiring terminal or 

busbars connections of the installation should be distributed among the different drills 

available, never on only one drill. 

 

8.3.1. Tightening torques  

 

    Locking and fastening electrical or mechanical couplings according to the following table: 
 

Screw 
Torque (Nm) (Note: 1 Nm = 0,1kgm) 

Electrical connections Mechanical couplings 

M6 5 - 

M8 11 - 

M10 25 - 

M12 40 95 

M14 60 150 

M16 85 235 

 

An adequate fixing of the passive filter must be assured to wall (vertical installation 

position) and avoid that the metallic parts can vibrate when is operating. Pay attention to 

fixing and attachment points (wall mounting): 

 

 

 

 

 

 

 

 

 

 

 

 

 

              
M12 
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8.4. Cooling. 

 

The APSF220 passive filter must be properly refrigerated to prevent irreversible damage. 

For this purpose thermal energy produced must be dissipated. 

 

Under no circumstances should handle or disconnect the ventilation system formed (cooling 

fans) because the temperature of the equipment would be too high and the heating may 

damage or reduce the working useful life.. 

 

Only will be necessary to change or improve the ventilation system to increase the air 

exchange when the passive filter: 

 

- Be installed in a very small dimension place, or 

 

- When the inlet air flow in the room is lower than necessary, or 

 

- When it will not be positioned correctly (horizontal mounting). 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 

 

     

            Figure 6.4.1:  hot and cold air through the filter APSF220. 

 

 

 

 

 

 

 

 

 

 

The cooling system includes a fuse protection to protect from 

overheating or possible damage. 

In case of replacement (defective fuse) follow its specifications:  

 

Fuse: 630mA, Type "T�, Slow-blow, ø5x20 mm 

 

It is located on the power autotransformer (fuseholder) inside 

the cabinet and closer to fans. 

 

Hot air outlet 

Cold air inlet 

 

The air inlets and outlets are located at the top and bottom parts of the APSF passive 

filter, to encourage natural air flow, the chimney effect and the correct cooling. 

 
 

Never block or plug the air inlet or the outlet air flow. 
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8.4.1. Air volume and input section. 

 

The airflow required for proper cooling can be calculated as follows: 

 

 s
T

Pt
Q /m               

15.1
3


  

 

 

Pt: Total loss to eliminate kW. 
 

ÄT: Temperature difference in ° C between the input and output air. 

 

 

8.4.2. Cases to avoid. 

 

- Air cooling temperature values higher than those determined by standards, project 

or calculated ambient temperature of the APSF220 passive filter (read section 8.4.3). 

 

- Installation of passive filter in place with reduced dimensions or sun-exposed walls. 

 

- Installation of passive filter in place where there are other equipments or machines 

considered as heat sources (minimum distance of 150 mm). 

 

- Installation in poorly ventilated rooms in which air exchange may be insufficient. In 

some cases it can be remedied by improving its forced ventilation system. 

 

6.4.3. Ambient temperature. 

 

Environmental and ambient conditions have been established by the corresponded 

standard IEC/UNE-EN unless otherwise specified and agreed between the customer 

and APS:  

 

- Maximum air cooling temperature of 40°C. 

- Daily average maximum value of 30°C. 

 

 

 

9. COMMISSIONING   

 

9.1. PE connection.  

 

The filter must be connected to earth for safety. It must be done before the rest of 

connections. 

 

Carefully connect protective earth (PE) wire to adequate 

earth potential close to APSF220 filter. Select a wire 

diameter of equal or bigger size as line/load side power 

cables � according to the appropriate standard. 

 

Connect PE wire on the earth busbar of the filter with 

appropriate cable lug to threaded stud. The earth 

busbar is located inside the cabinet (take off the cover) 

and near to the input connections. And it is clearly 

identified by the earth label. 
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9.2. Main power connections 

 

Depending on the power and size of the APSF220 filter, the connections are inside or 

outside the cabinet. 

 

In this case, APSF220 filter provides internal connections, and it is necessary to take off 

the cover of the cabinet to access them. Input and output connections are located 

at reactors busbars.  

 

Verify safe disconnection of all line side power and then connect supply voltage to the 

busbars terminals marked as �ENTRADA� or �INPUT�. Respect the phase sequence on the 

label: U1-V1-W1.  

 

The output, for connecting the power converter, is identified as U2-V2-W2, at busbars 

terminals marked as �SALIDA� or �OUTPUT�. Pay attention and keep the phase sequence 

same as power converter inputs. 

 

 

 
 

The power factor of APSF220 passive filter is decreasing with decreasing load. With non-

load operating the power factor becomes zero and capacitors produce approximately 30% 

leading current compared to the rated current of the filter. The reactive current generated 

by the filter at partial load is normally not of any concern, mainly because of the small 

current compared to the system capacity (max 30%) as well as the fact that other load 

normally compensates the capacitive current. 

 

In applications where this reactive current may not be accepted, busbars terminals marked 

as A1, B1, C1 and A2, B2, C2 are giving access to the filter capacitors. 

As default installed jumpers are between busbar terminal A1-A2, B1-B2 and C1-C2. In the 

case of that no capacitor disconnect is not required to change.  

If capacitor disconnect is required a three-phase contactor should be placed between these 

busbar terminals (read section 8.2.2). Remove installed busbar jumpers and wiring switch 

contactor between them. Installation of contactor will be outside de cabinet as external 

component.   

INPUT 

LINE 

OUTPUT 

LOAD 
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Size the contactor and wiring according to below table. It is recommended only to use 

contactors with damping resistors. 

 

 

 

 

 

 

 

 
 

USE ONLY CAPACITOR CONTACTORS FOR MINIMIZATION OF INRUSH CURRENT. 

OTHERWISE CAPACITOR LIFETIME MAY BE REDUCED. 

 

In case of doubt about the choice of the most appropriate contactor, consult with the 

technical department of APS. 

 

It should be checked that: 

 

Contactor rating calculation: 

Example: APSF220 (408 A) 

Divide rated load current by 2, multiply with nominal 3-phase voltage, 400 V 

(408 A /2 * 400 = ~82 kVAR) 
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- The minimum cable section between the passive filter APSF and the supply line power is 

according to the rated power of the passive filter. There may be risk of fire in case of 

choosing a minor section than necessary. 

 

- The section of the cables between the passive filter APSF and the loads (motor drive) are 

rated correctly according to the rated current. Many times the correct dimensioning means 

duplicating section initially intended. 
 

 

- The maximum output power of load (motor drive) connected does not exceed the rating of 

passive filter APSF. 

 

- The passive filter APSF components have not suffered any damage or displacement, and 

mounting brackets have not moved position during handling and transport. 
 

- Connections and tightness of the connection terminals, as well as a correct fixing. 

 

- No outer objects (especially metal) have accidentally fallen into the passive filter APSF or 

between different parts of connection. 

 

- Insulation distances have been kept between any conductive part and any other voltage 

part of the passive filter APSF. 

 

- If there are available temperature control systems (thermostats, electric switchboard, 

etc.), verify that they have been adjusted to appropriate operating and disconnection alarm 

temperatures, and that the equipment works properly. 
 

 

Insulation  

class 

Temperature range  

(ºC) 

Alarms * 

(ºC) 

Disconnection 

* (ºC) 

B -25 a 120 110 120 

F -25 a 140 130 140 

H -25 a 165 155 165 
 

* Unless otherwise specified 

 

 

9.3. Label & marked. 

 

The passive filter APSF220 includes many types of labeling:  

 Specifications label 

 Wiring and connection labels 

 Vinyl and main cover sticker 

 

 
Figure 9.3.1: Example of specifications label of passive filter APSF220. 

 

For each APSF passive filter its own specifications are indicated according to their design 

and calculation. In exceptional cases or upon customer request, this labeling may be 

modified. 

APS 
Advanced Power Systems 

APSF220 
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The description of reference is: 

APSF xxx 
 

   Rating of the motor (kW) or drive input related with the passive filter. 

  �Shunt Passive Filter�:  APS reference to Harmonic Passive Filters. 

 

 

9.4. Cleaning. 

 

Verify that the APSF passive filter is free of dust or dirt. To remove dust from the 

components or dirt or condensation marks, use low pressure air or clean dry cloths. Never 

try to clean the filter with water or other chemical products. 

 

 

 

 

 

 

To avoid any risk for health or filter operating, cleaning should always be done with the 

power supply disconnected. Remember that equipment is operating with voltage and 

current that can be irreparably damaged and jeopardize the user integrity. 

 

 

9.5. Start-up. 

 

After completing the operations described in sections 8 to 9.3, APSF filter can be powered 

on.  

 

9.6. Opening & access 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Before opening the cover verify 

there is no voltage or power at the 

passive filter. 
 

- Verify that the filter cabinet is 

securely attached to the wall. 
 

- Unscrew the screws on the front 

cover with a screwdriver safely. 
 

- Holding well the front cover while 

it is taking off the cabinet. 
 

- Save the screws to replace the 

cover on the filter at the end. 

 

 

 

                          M3  
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10. FILTER MAINTENANCE 

 

APS passive filter APSF220 is reliable low maintenance equipment. The frequency of 

maintenance tasks depends on the ambient conditions and filter operation. 

 

In clean, dry and normal operating conditions, it is recommended at least once by year. 

 

In dirty and / or dusty or load with no permanent current conditions and maximum values, 

tasks frequency should be increased. 

 

In general, maintenance tasks are: 

 

- Remove the dust from the components with compressed air at low pressure and dry cloths. 

 

- Check that any object or dirty part does not obstruct the ventilation grilles (to prevent 

overheating and allow that hot air come out of the filter cabinet). 

 

- Check that wirings and busbars are securely connected (input and output terminals can 

suffer loosening both instantaneous overload effect as vibration). 
 

 

Before maintenance tasks remind that power supply must be disconnected from the 

passive filter APSF. Power electronic devices contain large capacitors which may 

retain perilous charges for a period of time. Before opening the cabinet or device, 

disconnect the supply power and let ample time elapse (> 1 minute) for the 

capacitors to discharge to safe levels.  

 

Warning! Risk of condensation when disconnect of the passive filter for maintenance tasks. 

 

If the filter APSF has absorbed moisture, before commissioning it will undergo a drying 

process followed by a control value of insulation resistance of the different parts, particularly 

between windings and between windings and earth. 

 

MAITENANCE TASKS 

ACTION FREQUENCY 

Cleaning dust and dirt with compressed air and 

cloth, and verify the presence of foreign 

objects inside 

Semiannual and possible stops 

Check cleaning of the cooling system�s filters 

(fans) frequently. Clean or replace filters. 
Semiannual and possible stops 

Verification of required tightening torques for 

busbar and terminal connections  
Annual and temporary stops 

Verification of required tightening torques for 

wall mounting and fixing 

After a long stop if the passive filter 

APSF 

Check the insulation between windings and 

between windings and ground 

After long term storage. 

Before commissioning. 

Electrical verification of thermal protection (if 

available): thermometers, relays, etc. 
Annual and temporary stops 

Verification of overload protection devices Planned 
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11. TROUBLESHOOTING 

 

If you notice that your filter has an operational problem, before contacting the service, check 

the following: 

 

LOCATING MALFUNCTIONS 

DEFECT POSIBLE CAUSES SOLUTION 

Incorrect value of 

the output voltage 

Different supply voltage or no 

voltage 

Contact  with the power  

supply company 

Verify the correct connection of the 

input and output terminals or 

wiring (section 9.2) 

Disconnect any internal wiring or 

terminal connection 
Contact with APS 

Overheating 

Inputs and / or air outputs for 

cooling are covered or blocked. 
Consult section 8.4 

The filter is not installed or 

placed in the proper position 
Consult sections 8.1 y 8.4 

Overload Consult sections 8.2, 9.2 y 9.3 

Fan�s filters are dirty 
Clean or replace fan�s filters 

Consult section 8.4 

Filtering incorrect 

Wrong connection Consult sections 3 y 9.2 

Disabling the capacitive reactive 

power 
Consult sections 4, 8.2.2, 9.2   

Activated thermal protection 

system (if available) 
Consult sections 8 y 8.2 

Low insulation 

resistance 

Dirt in the filter 
Consult sections 9.4 

Moisture absorption 

Isolation defective or aged Contact with APS  

Circuit breaker 

tripping 

Wrong connection Consult sections 4 y 9.2 

Overloading and / or  

overheating 

Consult sections 8.2, 8.3, 9.2 y 9.3 

Consult sections 8.1 y 8.4  

The circuit breaker is not 

adequately chosen 

Check and replace for the correct 

circuit breaker 

Tripping curve unsuitable 
Change for another with suitable 

tripping curve 

Windings with insulation defects Contact with APS  

Excessive vibration 

and noise 

Wrong fixing of the filter or a 

loose internal component 

Verify the filter position and 

properly mounting, fixing to wall, 

tightening of the cabinet covers 

and attachment of interior 

components. 

Overloading Consult sections 8.2, 9.2 y 9.3 

 
If the problem continues after completing these checks, it must be reported to technical 

support of APS with the following information:  

- Filter reference APSFxxx 

- Serial No. 

- Description of the problem with further details. 
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ANNEX 
 
  TECHNICAL SPECIFICATIONS 

 
  Nominal voltage: 3 x 400 V 
  Voltage tolerance range: ± 20 V 

  Frequency: 50 Hz 

  Nominal current: 408 A 

  Nominal motor drive rating: 220 kW 

  Total harmonic current distortion: 

  THD-I: ≈5% (full motor load) 

  THD-I: ≈6% (medium motor load) 

  THD-I: ≈8% (low motor load) 

  Power Factor PF: 

  PF: ≥0,99 (full motor load) 

  PF: ≥0,9 (low motor load) 

  Ambient temperature: 40oC 

  Protection degree: IP20 

  Cooling: Internal forced cooling (fans) 

  Standards: IEC/UNE-EN 61439 

  CE marked 

 
  DIMENSIONS AND WEIGHT 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: General and particular 
specifications may be changed in 
case of customized APSF filters, or 
under customer requirements or 
specific needs or of the installation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
weight: 330 kg. 
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 OTHER VIEWS 
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