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2 Introduction 

2.1 Purpose 

The Ecosine Active Sync User and Installation Manual provides information for unpacking, installation 

and commissioning of the active harmonic filter and describe mechanical and electrical installation of 

the filter power module and cabinet version. It contains basic information about parameters and 

communication as well as troubleshooting information. 

The instructions are intended for use by qualified personnel. Reading and following these instructions is 

mandatory. Particular attention needs to be given to the general safety notes and installation guidelines 

(cautions and warnings)! always keep these instructions available with the filter(s). 

Installation of the Ecosine Active Sync filter, inspections for proper operation, and certain 

troubleshooting measures may only be performed by qualified personnel. All other measures may be 

performed by people who have read these instructions. 

 

2.2 Additional Resources 

The Schaffner group does provide a number of additional resources available at schaffner.com to 

understand power quality in general and product in particular.  

The Ecosine Active Sync filter maintenance instruction provides information on maintenance and testing 

for field service technicians, as well as disassembly and assembly instructions for wear parts. 

 

2.3 Naming convention 

In this document the acronym AHF, standing for Active Harmonic Filter, is often used in the text for 

easier reading. It refers to the Ecosine Active Sync power module, Double Power Pack (DPP) or cabinet 

system.  

 

https://www.schaffner.com/
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3 General Safety Notes and Installation Guidelines 

for harmonic filters 

3.1 Important Information 

These general safety notes refer to the group of power quality filters including 
active and passive harmonic filter (AHF, PHF), AC line chokes and output filters. 
Do not attempt to install, operate, maintain or inspect power quality filters until 
you have read through the safety notes and installation guidelines as well as 
installation manual and product specification. Do not use any Schaffner product 
until you have a full knowledge of the equipment, safety notes and installation 
guidelines. The same applies to all warnings placed on the filters. Please ensure 
that those are not removed and their legibility is not influenced by external 
factors. 

The following symbols, terms and designations are used in these general safety 
notes and installation guidelines: 

Label Description 

 

Follow these instructions to avoid hazardous 

conditions which could cause minor or 

moderate injury or may cause damages to the 

unit. 

 

Follow these instructions to avoid hazardous 

conditions which could result in death or 

serious injury. 

 

Indicates content to be noted by the reader. 

 

 

3.2 General Installation Notes 

Á Please read and follow the safety and application notes below. 

Á Carefully inspect the shipping container and the product prior to the 
installation. In case of visual damage, donôt install the filter and file a claim 
with the freight carrier involved. 

Á Filters may be heavy. Follow the instructions for lifting heavy equipment 
defined by your company. 

Á Use an appropriately sized threaded bolt for every mounting hole/slot 
provided by the filter flange. The strength class of the bolt must be 
determined by the installer, depending upon filter weight and the material 
of the mounting surface. 

Á Connect the filter to the protective earth (PE) terminal(s). 

Á Remove all line side power, then connect the phase terminal(s) and 
neutral terminal (if any) of the filter. The filter label may also indicate LINE 
(grid side terminals) and LOAD (power electronics terminals). 

Á For the electrical connection of the filter terminals, apply the torques 
recommended on the filter label and/or in the published filter datasheets. 

Á Cable or busbar cross sections have to be chosen in accordance with 
national and international electric codes and applicable product 
standards governing the equipment that will incorporate the power quality 
filters and the equipment in use. 

Á Some filters provide additional terminals, e.g. for over-temperature 
monitoring. These features have to be properly used before energizing 
the filter. If uncertain, please consult your local Schaffner representative. 

Á Active Harmonic Filters (AHF) are working with current transformers 
(CTs which are a 3rd party product and which are typically installed in 
electrical equipment with lethal high voltage levels. Before attempting to 
install CTs read the CT installation safety page provided by the CT 
manufacturer. Always consider transformer as a part of the circuit to 
which it is connected, and do not touch the leads and terminals or other 
parts of the transformer unless they are known to be grounded. 

Á In order to get the maximum benefit out of your power quality filter, please 
also consult additional user manuals, installation manuals, whitepaper 
and other material, published in the download section of 
www.schaffner.com. These additional guidelines provide helpful hints for 
equipment related topics as well as technical knowledge. 

3.3 Safety Notes and Regulations 

1. Label on equipment 

2. Safety note category 

Safety note regulations 

 

 

Equipment installation, start-up, operation and 

maintenance (if any) have to be carried out by 

a trained and certified electrician or technician, 

who is familiar with safety procedures in 

electrical systems. Non-qualified persons are 

not allowed to use, install, operate or maintain 

PQ filters! 

 

 

High voltage potentials are involved in the 

operation of power quality equipment. Always 

remove power before handling energized parts 

of the filter, and let ample time elapse for the 

capacitors to discharge to safe levels (<42V). 

Residual voltages are to be measured both line 

to line and line to earth. 

 

 

Correct protective earthing of the equipment 

must be established and the user must be 

protected against supply voltage in accordance 

with applicable national and local regulations. 

Always practice the safety procedures defined 

by your company and by applicable national 

electric codes when handling, installing, 

operating or maintaining electrical equipment. 

 

 

Some product may include EMC filters which 

may cause leakage currents to ground. Always 

connect the filter to protective earth (PE) first, 

then continue with the wiring of phase/neutral 

terminals. When decommissioning the filter, 

remove the PE connection at the end. 

 

 

Using the direct OFF setting in AHF does not 

disconnect the equipment from mains and is 

thus not to be used as a safety switch. 

 

 

Follow the general installation and 

environmental condition notes closely. Ensure 

that cooling slots (if any) are free from 

obstructions that could inhibit efficient air 

circulation. Operate the filter within its 

electrical, mechanical, thermal and ambient 

specifications at all times. 

 

 

Power quality filters are lossy electrical 

components. Parts/surfaces of the equipment 

may get hot under load operating conditions. 

 

At altitudes above 2000m, please contact 

Schaffner prior to installation. 

 

Filter suitability for a given application must 

ultimately be determined by the user (the party 

that is putting the filter into operation) on a case 

by case basis. Schaffner will not assume 

liability for any consequential downtimes or 

damages resulting from use of filters outside 

their specifications. 

 

 

In case of uncertainty and questions please 

contact your local Schaffner partner for 

assistance (details per region available at 

www.schaffner.com). 

http://www.schaffner.com/
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4 General Safety Notes and Installation Guidelines 

for AHF accessories 

4.1 Important Information 

These general safety notes refer to accessories for Active Harmonics Filters 
(AHF). Do not attempt to install, operate, maintain or inspect any Schaffner 
product and accessories until you have read through the safety notes and 
installation manual and reach full knowledge of the equipment. The same 
applies to all warnings placed on the products. Please ensure that those are not 
removed and their legibility is not influenced by external factors. 

The following symbols, terms and designations are used in these safety notes 

and installation guidelines: 

Label Description 

 

Follow these instructions to avoid hazardous 

conditions which could cause minor or 

moderate injury or may cause damages to the 

unit. 

 

Indicates content to be noted by the reader. 

 

 

4.2 General Installation Notes 

Á Please read and follow the safety and application notes below. 

Á Carefully inspect the shipping box and the product prior to the installation. 
In case of visual damage, donôt install the product and file a claim with 
the freight carrier involved. 

Á Use appropriately sized screw and bolt and respect tightening torque 
when provided in order to avoid any potential damage to the product and 
surrounding equipment. 

Á Carefully follow the assembly instruction to ensure a proper installation 
of the sealing which will ensure to achieve the advertised IP code 
protection level. 

Á Connect the product to the ground terminal(s) when present. 

Á Remove all line side power when connecting the product. 

Á Check the DC power supply voltage before connecting powered 
accessories, inappropriate voltage could damage the product 
permanently. 

Á To get the maximum benefit out of your AHF accessories, please also 
consult the latest version of the complete AHF user and installation 
manual, published in the download section of www.schaffner.com. 

 

4.3 Safety Notes and Regulations 

1. Label on equipment 

2. Safety note category 

Safety note regulations 

 

 

Follow the general safety notes and 

environmental condition closely. Ensure that 

the hot air from the power equipment are not 

impacting the accessories proper operation. 

Operate the product within its electrical, 

mechanical, thermal and ambient 

specifications at all times. 

 

At altitudes above 2000m, please contact 

Schaffner prior to installation. 

 

 

Passwords for products with software 

Some accessories run with a software. This 

software is protected by one or several 

passwords to ensure that no third party might 

get access to the operating system or 

advanced functionalities restricted to certain 

group of users. The accessories with software 

are always delivered with default passwords 

from factory. The customer is responsible to 

change all passwords during commissioning 

and to store them safely. Schaffner will not be 

able to assist into the restoration of lost 

passwords or data following the loss of 

password. In extreme case the accessory 

software would need to be return to Schaffner 

for a complete factory reset and will need to be 

commissioned again.  

Failing to change the default passwords, to set 

safe enough passwords and to store them 

properly might result in unintended access to 

the device, to all devices connected to it or any 

device connected to the same network. 

Schaffner will decline all responsibilities for any 

unintended access. 

 

 

Updates for product with software 

Regularly new software might be made 

available by Schaffner to correct bug and 

update security fix from the operating system 

and front-end user interface. The user must 

ensure to always use the latest version 

available. Customer and partners will be 

informed by a product change notification for all 

new software release. 

Schaffner will not be liable for any damage 

resulting from operating the product with older 

version of the software. 

 

 

 

Modifications of products 

Hardware and corresponding software of the 

accessories must never be modified, damaged, 

downgraded to a previous version or exploited 

maliciously in order to change the intended 

behavior of the product, bypass programmed 

safety check and/or use it for any other purpose 

than what is intended by Schaffner. 

Schaffner will not be liable for any damage 

resulting from any deliberate or undeliberate 

hardware and/or software modification as well 

as using the product with older version of the 

software. 

 

 

Input/output and communications 

Some accessories offer several input/output 

and communications ports. Before connecting 

the product to any other device, network or 

communication device, the user must ensure 

the compatibly of the device connected. For IT 

equipment, with the help from the IT 

administrator when relevant, the user must 

ensure that all security practices regarding IT 

communication are respecting the end user 

and/or local operator IT security and privacy 

policies. 

 

In case of uncertainty and questions please 

contact your local Schaffner partner for 

assistance (details per region available at 

www.schaffner.com). 

 

http://www.schaffner.com/
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5 Environmental Conditions / Exclusion of warranty 
This document classifies groups of environmental parameters and their severities to which Ecosine 

Active Sync harmonic filters are subjected when mounted for stationary use at weather protected 

locations under use conditions, including periods of erection work, down time, maintenance and repair. 

The lifetime of electronic equipment is depending on the environmental conditions they are exposed to. 

Especially in harsh environments lifetime is reduced due to the corrosiveness of the atmospheric 

environment. Generally, corrosion in micro or power electronics depends on several factors such as the 

package type, materials involved, assembly processes, moisture, inorganic and organic contaminants, 

atmospheric pollutants, temperature, thermal stress and electrical bias. To increase the lifetime 

Schaffner provides all Ecosine Active Sync filters with the ability to work within pollution degree 2 (PD2) 

and does use coated PCBôs according to IEC61721-3-3. Schaffner standard PCB construction complies 

with class 3C2. Please carefully read the provided information and check if your application fulfills the 

required specifications as Schaffner expressly points out that the manufacturer's warranty shall 

lapse with immediate effect if Ecosine Active Sync harmonic filters are transported, stored, 

installed or operated outside their published specifications. 

 

Important  

  

Ecosine Active Sync harmonic filters (AHF) listed below are IP20 or IP54 

devices to be installed in an environment in compliance with the 

requirements named in this document.  

All active harmonic filters (AHF) must be installed in a clean, dry location, 

e.g. in sufficiently ventilated or airconditioned electric cabinets or closed 

electric rooms. Contaminants such as oils, liquids, corrosive vapors, 

abrasive debris, dust and aggressive gases must be kept out of the filter 

enclosure. 

WARNING: Conductive dust may cause damage to 

Ecosine Active Sync harmonic filters. Ensure that 

installation site of Ecosine Active Sync is free of 

conductive dust. 

Products 

 

FN3530/31 series, 3-wire filters, 200-480VAC, models 60A 

FN3540/41 series, 4-wire filters, 200-415 VAC, models 60A 

FN3532 series, 3-wire filters, 200-480VAC, models 120A 

FN3542 series, 4-wire filters, 200-415VAC, models 120A 

FN3545 series, 3/4-wire filters, models 60é300A 

SYNC300A, optional sync module for ecosine active sync 

SYNC300X, optional sync module for Ecosine Active Sync without CT 

module 

Overvoltage class  

(EN50178) 

Ecosine Active Sync are designed according to EN 50178 overvoltage 

class III  
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Storage environmental 

specifications  

(IEC 60721-3-1, EN50178) 

 

Climate conditions for storage class 1K3: 

Á Temperature range: -25°C to +55°C 

Á Relative humidity: < 95%, no condensation 

Á Atmospheric pressure: 70KPa to 106KPa 

Transportation environmental 

specifications 

(IEC 60721-3-2, EN50178) 

Climate conditions for transport class 2K3: 

Á Temperature range: -25°C to +70°C 

Á Relative humidity: < 95%, no condensation 

Á Atmospheric pressure: 70KPa to 106KPa 

Á Vibrations according to IEC 60068-2-6 

Á Shocks according to IEC 60068-2-27 

Operation environmental 

specifications  

(IEC 60721-3-3, EN50178) 

Climate conditions for operation class 3K3: 

Á Temperature range:  

Á Power module: 0°C to +50°C  

Á Cabinet: 0°C to +40°C 

Á Relative humidity: < 95%, no condensation 

Á Atmospheric pressure: 70KPa to 106KPa 

Degree of pollution 

(IEC 61010, EN50178) 

Pollution conditions for operation class PD2 

 

Corrosive levels  

(IEC 60721-3-3)  

Corrosive levels for storage, transport and operation Class 3C2(3):  

¶ Applies to locations with normal levels of contaminants, 

experienced in urban areas with industrial activities 

¶ Levels: 

Environmental parameter Units(1) Class 3C2(2) 

  Mean value Max value 

Sea salt  Salt mist 

Sulphur dioxide ppm 

cm3/m3 

0.3 

0.11 

1.0 

0.37 

Hydrogen sulfide ppm 

cm3/m3 

0.1 

0.071 

0.5 

0.36 

Chlorine ppm 

cm3/m3 

0.1 

0.034 

0.3 

0.1 

Hydrogen chloride  ppm 

cm3/m3 

0.1 

0.066 

0.5 

0.33 

Hydrogen fluoride ppm 

cm3/m3 

0.01 

0.012 

0.03 

0.036 

Ammonia ppm 

cm3/m3 

1.0 

1.4 

3.0 

4.2 

Ozone ppm 

cm3/m3 

0.05 

0.025 

0.1 

0.05 

Nitrogen oxides ppm 

cm3/m3 

0.5 

0.26 

1.0 

0.52 

(1)The values given in cm3/m3 have been calculated from the values given in mg/m3 and refer to 

a temperature of 20 °C and a pressure of 101,3 kPa. The table uses rounded values. 

(2)Mean values are expected long-term values. Maximum values are limit or peak values, 

occurring over a period of time of not more than 30 min per day. 

(3)IEC 60721-3-3 is only applied to the coated PCB covered areas and not the entire device. The 

unprotected areas, such as connections, terminations and exposed magnetics, may not survive 

these exposure levels over time. 
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6 Ecosine Active Sync Product Line Overview 

6.1 Principle of operation 

Ecosine Active Sync filters are used for harmonic current mitigation, reactive current compensation (both 

inductive and capacitive) and phase unbalance correction and optimization. The filter units can be 

integrated into systems and applications as a centrally installed filter unit to mitigate all application 

related harmonics or can be combined with frequency converters and motor drives to turn standard 

converters and motor drives into low harmonic solutions. 

Ecosine Active Sync filters are connected in parallel to the load and do steadily monitor all 3-phase line 

currents (simplified schematic in Figure 6-1). Harmonic currents and reactive power components are 

reliably detected and processed in an ultra-fast digital control structure. By generating and actively 

imposing currents in the opposite phase shift, unwanted harmonic and reactive currents are reliably 

mitigated. By using the latest generation of 3-level IGBT technology ultra-fast (real time) feeding is 

possible with lower losses compared to older generation active harmonic filters. Build-in LCL-filter 

technology ensures that neither the switching frequency (16 kHz) nor DC components are imposed into 

the mains. Operation is possible independent of the source, thus the use of the filter in generator or 

transformer supply applications is feasible. Connected loads can be of various nature, e.g., individual 

non-linear loads or groups of non-linear loads. 

 

 

 

Figure 6-1 Principle of operation of the Ecosine Active Sync harmonic filter 
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6.2 Ecosine Active Sync system configuration 

With the below listed power module variants, optional kits and cabinet variants it is possible to build 

tailored Ecosine Active Sync filters and systems. Schaffner offers power modules, optional kits and 

cabinets independently or ready to use filter systems integrated in cabinets.  

In the following the designations of Ecosine Active Sync systems and options are introduced. 

 

Table 1 Ecosine Active Sync power modules versions and options 

 

Designation Description 

FN3530 Power Module 200-480 VAC 3-wire 

FN3531 Power Module 200-480 VAC 3-wire with CT Module 

FN3540 Power Module 200-415 VAC 4-wire 

FN3541 Power Module 200-415 VAC 4-wire with CT Module 

FN3532 DPP Double Power Pack 120A 200-480 VAC 3-wire 

FN3542 DPP Double Power Pack 120A 200-415 VAC 4-wire 

CTM Current Transformer Module 

SYNC300A Sync module for Ecosine Active Sync with CT module 

SYNC300X Sync module for Ecosine Active Sync without CT module 

AHF HMI 7ò HMI color touch screen 7ò for AHF 

Display Display module 

Patch Cable Set Patch cable set sync module 

Ethernet Adapter Ethernet adapter kit to connect Ecosine Active Sync to an ethernet network 

KITIP21 Ecosine Active Sync IP21 cover KIT  
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6.2.1 Ecosine Active Sync power module FN3530 and FN3531 

FN3530 and FN3531 Ecosine Active Sync power modules are 3-phase 3-wire power modules with 60A 

of mitigation current. FN3530 and FN3531 are applied to 3-phase network without neutral line. FN3530 

power modules do not have the CT module included whereas FN3531 power modules come with the 

CT module included. 

 

FN3530/31   

 

Number of phases (system 

input) 

3-phase 3-wire  

Mains frequency 50/60 Hz ± 3 Hz 

Mains voltage 200VAC to 480VAC± 10% 

Inverter topology 3-level NPC topology, IGBT 

Switching frequency 16 kHz 

Response time <100 µs 

Harmonic mitigation 

performance 

Up to the 50th harmonic 

Total harmonic current 

distortion THDi 

< 5% 

Power factor correction cosű = -0.7 é 1 é 0.7  

(inductive and capacitive 

compensation) 

Mitigation current 60Arms 

Dimensions of a single unit 440 mm × 420 mm × 222mm (w × d 

× h) 
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6.2.2 Ecosine Active Sync power module FN3540 and FN3541 

FN3540 and FN3541 Ecosine Active Sync power modules are 3-phase 4-wire power modules with 60A 

of mitigation current. FN3540 and FN3541 are applied to 3-phase network with neutral line. FN3540 

power modules do not have the CT module included whereas FN3541 power modules come with the 

CT module included.  

 

FN3540/41   

 

Number of phases (system 

input) 

3-phase 4-wire  

Mains frequency 50/60 Hz ± 3 Hz 

Mains voltage 200VAC to 415VAC± 10% 

Inverter topology 3-level NPC topology, IGBT 

Switching frequency 16 kHz 

Response time <100 µs 

Harmonic mitigation 

performance 

Up to the 50th harmonic 

Total harmonic current 

distortion THDi 

< 5% 

Power factor correction cosű = -0.7 é 1 é 0.7  

(inductive and capacitive 

compensation) 

Rated phase mitigation current 60Arms 

Rated neutral conductor 

mitigation current 

180Apk 

Dimensions of a single unit 440 mm × 420 mm × 222mm (w × d 

× h) 
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6.2.3 Ecosine Active Sync Double Power Pack (DPP) FN3532 and FN3542 

FN3532 and FN3542 are so called Double Power Packs consisting of two Ecosine Active Sync power 

modules. FN3532 is applied to 3-phase 3-wire networks without neutral wire. FN3542 is applied to a 3-

phase 4-wire network with neutral wire. Both DPP packages will always include two power modules (3-

wire or 4-wire) and will work in master-slave architecture. Thatôs why only one CT module and only one 

display module is needed and will be included in the package. Communication between the modules is 

realized via a high-speed bus. 

 

FN3532   

 

 

 

 

Number of phases (system 

input) 

3-phase 3-wire  

Mains frequency 50/60 Hz ± 3 Hz 

Mains voltage 200VAC to 480VAC± 10% 

Inverter topology 3-level NPC topology, IGBT 

Switching frequency 2x16kHz interleaved  

(32kHz effective) 

Response time <100 µs 

Harmonic mitigation 

performance 

Up to the 50th harmonic 

Total harmonic current 

distortion THDi 

< 5% 

Power factor correction cosű = -0.7 é 1 é 0.7  

(inductive and capacitive 

compensation) 

Rated phase mitigation 

current 

60Arms 

Dimensions of a single unit 440 mm × 420 mm × 222mm (w × 

d × h) 
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FN3542   

 

 

 

 

Number of phases (system 

input) 

3-phase 4-wire  

Mains frequency 50/60 Hz ± 3 Hz 

Mains voltage 200VAC to 415VAC± 10% 

Inverter topology 3-level NPC topology, IGBT 

Switching frequency 2x16kHz interleaved  

(32kHz effective) 

Response time 100 µs 

Harmonic mitigation 

performance 

Up to the 50th harmonic 

Total harmonic current 

distortion THDi 

< 5% 

Power factor correction cosű = -0.7 é 1 é 0.7  

(inductive and capacitive 

compensation) 

Mitigation current 120A 

Rated neutral conductor 

mitigation current 

180Apk 

Dimensions of a single unit 440 mm × 420 mm × 222mm  

(w × d × h) 
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6.2.4 Ecosine Active Sync cabinet version (cabinet + power modules)  

The Ecosine Active Sync power modules can be integrated into a cabinet and delivered as a system. 

The cabinet version can include up to 5 modules depending on the configuration and options defined in 

the type code (see chapter 6.3). The cabinet version is designated as FN3545 + the type code as shown 

later in Table 2. The main features are summarized below: 

 

FN3545-_ _ _ _ _ _ _ _ _ _    

 

Number of phases (system input) 3-phase 3-wire or 3-phase 4-wire  

Mains frequency 50/60 Hz ± 3 Hz 

Mains voltage 3-wire 200VAC* to 480VAC -5%/+10% 

Mains voltage 4-wire 200VAC* to 415VAC -5%/+10% 

Inverter topology 3-level NPC topology, IGBT 

Switching frequency number of modules x 16kHz 

interleaved (up to 5x16kHz effective) 

Response time <100 µs 

Harmonic mitigation performance Up to the 50th harmonic 

Total harmonic current distortion 

THDi 

< 5% 

Power factor correction cosű = -0.7 é 1 é 0.7  

(inductive and capacitive 

compensation) 

Mitigation current 60A, 120A, 180A, 240A, 300A 

Dimensions 600 mm × 600 mm × 2265mm (w × d × 

h) 

 

* UL versions mains voltage starting at 380VAC. 
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6.3 Ecosine Active Sync cabinet version type code information 

Schaffner Ecosine Active Sync series offers a modular solution which enables users to build tailored 

systems with respect to application and installation needs. Ecosine Active Sync power modules and 

options are listed in Table 1, while cabinet versions are listed in Table 2. 

 

The Type code is defined as a combination of FN3545 (indicating a cabinet version) plus an extension 

containing information about configuration and options. 

Not all combinations of options are available, please consult Schaffner sales or your local representative 

 

 

Figure 6-2 Type code description of Ecosine Active Sync cabinet version   
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Table 2 Ecosine Active Sync cabinet versions with Sync module 

Material description Voltage 
(VAC) 

Sync 
Module 

Mitigation 
Current 

Set
up 

Power 
Module 

User inter-
face 

Protec-
tion 

Certifica-
tion 

FN3545-S0603WHXP 200-480 Yes 60 3W 1x FN3530 HMI 7" Yes CE 

FN3545-S0604WHXP 200-415 Yes 60 4W 1x FN3540 HMI 7" Yes CE 

FN3545-S1203WHXP 200-480 Yes 120 3W 2x FN3530 HMI 7" Yes CE 

FN3545-S1204WHXP 200-415 Yes 120 4W 2x FN3540 HMI 7" Yes CE 

FN3545-S1803WHXP 200-480 Yes 180 3W 3x FN3530 HMI 7" Yes CE 

FN3545-S1804WHXP 200-415 Yes 180 4W 3x FN3540 HMI 7" Yes CE 

FN3545-S2403WHXP 200-480 Yes 240 3W 4x FN3530 HMI 7" Yes CE 

FN3545-S2404WHXP 200-415 Yes 240 4W 4x FN3540 HMI 7" Yes CE 

FN3545-S3003WHXP 200-480 Yes 300 3W 5x FN3530 HMI 7" Yes CE 

FN3545-S3004WHXP 200-415 Yes 300 4W 5x FN3540 HMI 7" Yes CE 

FN3545-S0603WLXP 200-480 Yes 60 3W 1x FN3530 Display Yes CE 

FN3545-S0604WLXP 200-415 Yes 60 4W 1x FN3540 Display Yes CE 

FN3545-S1203WLXP 200-480 Yes 120 3W 2x FN3530 Display Yes CE 

FN3545-S1204WLXP 200-415 Yes 120 4W 2x FN3540 Display Yes CE 

FN3545-S1803WLXP 200-480 Yes 180 3W 3x FN3530 Display Yes CE 

FN3545-S1804WLXP 200-415 Yes 180 4W 3x FN3540 Display Yes CE 

FN3545-S2403WLXP 200-480 Yes 240 3W 4x FN3530 Display Yes CE 

FN3545-S2404WLXP 200-415 Yes 240 4W 4x FN3540 Display Yes CE 

FN3545-S3003WLXP 200-480 Yes 300 3W 5x FN3530 Display Yes CE 

FN3545-S3004WLXP 200-415 Yes 300 4W 5x FN3540 Display Yes CE 

FN3545-S0603WXXP 200-480 Yes 60 3W 1x FN3530 None Yes CE 

FN3545-S0604WXXP 200-415 Yes 60 4W 1x FN3540 None Yes CE 

FN3545-S1203WXXP 200-480 Yes 120 3W 2x FN3530 None Yes CE 

FN3545-S1204WXXP 200-415 Yes 120 4W 2x FN3540 None Yes CE 

FN3545-S1803WXXP 200-480 Yes 180 3W 3x FN3530 None Yes CE 

FN3545-S1804WXXP 200-415 Yes 180 4W 3x FN3540 None Yes CE 

FN3545-S2403WXXP 200-480 Yes 240 3W 4x FN3530 None Yes CE 

FN3545-S2404WXXP 200-415 Yes 240 4W 4x FN3540 None Yes CE 

FN3545-S3003WXXP 200-480 Yes 300 3W 5x FN3530 None Yes CE 

FN3545-S3004WXXP 200-415 Yes 300 4W 5x FN3540 None Yes CE 

FN3545-S0603WHXP-U 380-480 Yes 60 3W 1x FN3530 HMI 7" Yes UL 

FN3545-S0604WHXP-U 380-415 Yes 60 4W 1x FN3540 HMI 7" Yes UL 

FN3545-S1203WHXP-U 380-480 Yes 120 3W 2x FN3530 HMI 7" Yes UL 

FN3545-S1204WHXP-U 380-415 Yes 120 4W 2x FN3540 HMI 7" Yes UL 

FN3545-S1803WHXP-U 380-480 Yes 180 3W 3x FN3530 HMI 7" Yes UL 

FN3545-S1804WHXP-U 380-415 Yes 180 4W 3x FN3540 HMI 7" Yes UL 

FN3545-S2403WHXP-U 380-480 Yes 240 3W 4x FN3530 HMI 7" Yes UL 

FN3545-S2404WHXP-U 380-415 Yes 240 4W 4x FN3540 HMI 7" Yes UL 

FN3545-S3003WHXP-U 380-480 Yes 300 3W 5x FN3530 HMI 7" Yes UL 

FN3545-S3004WHXP-U 380-415 Yes 300 4W 5x FN3540 HMI 7" Yes UL 

FN3545-S0603WLXP-U 380-480 Yes 60 3W 1x FN3530 Display Yes UL 

FN3545-S0604WLXP-U 380-415 Yes 60 4W 1x FN3540 Display Yes UL 

FN3545-S1203WLXP-U 380-480 Yes 120 3W 2x FN3530 Display Yes UL 

FN3545-S1204WLXP-U 380-415 Yes 120 4W 2x FN3540 Display Yes UL 

FN3545-S1803WLXP-U 380-480 Yes 180 3W 3x FN3530 Display Yes UL 

FN3545-S1804WLXP-U 380-415 Yes 180 4W 3x FN3540 Display Yes UL 

FN3545-S2403WLXP-U 380-480 Yes 240 3W 4x FN3530 Display Yes UL 

FN3545-S2404WLXP-U 380-415 Yes 240 4W 4x FN3540 Display Yes UL 

FN3545-S3003WLXP-U 380-480 Yes 300 3W 5x FN3530 Display Yes UL 

FN3545-S3004WLXP-U 380-415 Yes 300 4W 5x FN3540 Display Yes UL 
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Table 3 Ecosine Active Sync cabinet versions without Sync module 

Material description Voltage 
(VAC) 

Sync 
Module 

Mitigation 
Current 

Set
up 

Power 
Module 

User inter-
face 

Protec-
tion 

Certifica-
tion 

FN3545-X0603WLXP 200-480 No 60 3W 1x FN3531 Display Yes CE 

FN3545-X0604WLXP 200-415 No 60 4W 1x FN3541 Display Yes CE 

FN3545-X1203WLXP 200-480 No 120 3W 2x FN3531 Display Yes CE 

FN3545-X1204WLXP 200-415 No 120 4W 2x FN3541 Display Yes CE 

FN3545-X0603WXXP 200-480 No 60 3W 1x FN3531 None Yes CE 

FN3545-X0604WXXP 200-415 No 60 4W 1x FN3541 None Yes CE 

FN3545-X1203WXXP 200-480 No 120 3W 2x FN3531 None Yes CE 

FN3545-X1204WXXP 200-415 No 120 4W 2x FN3541 None Yes CE 

 

Table 4 Ecosine Active Sync cabinet without module installed and cabinet accessories 

Designation Description 

Cabinet 200-480V IP54 3W IP54 Cabinet 600x600x2328 3-wire (w/o modules) 480V 

Cabinet 200-415V IP54 4W IP54 Cabinet 600x600x2328 4-wire (w/o modules) 415V 

Plinth 100 Cabinet plinth 100mm 

Plinth 200 Cabinet plinth 200mm 
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6.4 Technical specification Ecosine Active Sync power module 

versions 

Number of phases (system input) 3-phase 3-wire or 3-phase 4-wire 

Mains frequency 50/60Hz ± 3 Hz 

Mains voltage 3-wire: 200VAC - 480VAC± 10% 

4-wire: 200VAC - 415VAC± 10% 

Inverter topology 3-level NPC topology, IGBT 

Switching frequency 16 kHz 

Response time <100 µs 

Harmonic mitigation performance Up to the 50th harmonic 

Total harmonic current distortion THDi < 5% 

Power factor correction cos ű = -0.7 é 1 é 0.7  

(inductive and capacitive compensation) 

Dimensions of a single unit 440 mm × 420 mm × 222mm (w × d × h) 

Rated phase mitigation current 60Arms 

Rated neutral conductor mitigation current 180Apk 

Overload capability (Amp for 10 ms) 150A 

Current transformer placement Mains side or load side 

Current transformer ratio 50é50000:5A or 50é50000:1A 

Mounting Wall-mounting (book or flat mounting) 

Weight of a single unit 44 kg 

Cooling type Air cooling 

Communication interface Ethernet TCP/IP, Modbus RTU RS485 

Digital I/O 2 DIO + 2 DO 

Ambient temperature 0 é50ÁC full performance, up to 55ÁC with derating of 3% per 

Kelvini 

Power Losses <1100W under full mitigation performance (< 2.6%) 

<970W in typical operation (< 2.3%) 

Protection class IP 20 / IP 21 

Noise level < 56 to 63 dB A (depending on load situation) 

Self-protection Yes 

Overheat protection Yes 

Overvoltage and undervoltage protection Yes 

Recommended fuse protection 100A, type gL or gG 

Earthing system TT, TN-C, TN-S, TN-C-S, IT, corner grounded delta 

Altitude <1000m without derating; Up to 4000m with derating 1% / 

100m 

Ambient conditions Pollution degree 2 

Relative humidity < 95% non-condensing, 3K3 

Temperature: Storage 55°C, 1K3, 1K4, Transportation -25°C 

to 75°C, 2K3 

Approval CE, RoHS, cUL 

Design standards IEC 61000-4-2, 4-4, 4-5, 4-6 

EN 61000-3-11, 3-12 

EN 61000-6-2 

EN 55011 

EN 62477-1 

EN 61800-3 

 
i See chapter 6.6 
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6.5 Technical specification Ecosine Active Sync cabinet versions 

Number of phases (system input) 3-phase 3-wire or 3-phase 4-wire 

Mains frequency 50/60Hz ± 3 Hz 

Mains voltage 3-wire: 200VAC - 480VAC -5%/+10% 

4-wire: 200VAC - 415VAC -5%/+10% 

Inverter topology 3-level NPC topology, IGBT 

Switching frequency 16 kHz 

Response time <100 µs 

Harmonic mitigation performance Up to the 50th harmonic 

Total harmonic current distortion THDi < 5% 

Power factor correction cosű = -0.7 é 1 é 0.7  

(inductive and capacitive compensation) 

Dimensions cabinet 600 mm × 600 mm × 2328mm (w × d × h) 

Number of Modules 0 i 1 2 3 4 5 

Rated phase mitigation current 0 A 60A 120A 180A 240A 300A 

Rated neutral conductor mitigation current 0 A 180A 360A 540A 720A 900A 

Overload capability (for 10 ms) 0 A 150A 300A 450A 600A 750A 

Weight 180kg 224kg 268kg 312kg 356kg 400kg 

Power Losses full mitigation performance 200W < 1300W <2400W <3500W <4600W <5700W 

Power Losses typical operation 200W < 1170W <2100W <3100W <4000W <5000W 

Current transformer placement Mains side or load side 

Current transformer ratio 50é50000:5A or 50é50000:1A 

Mounting Floor mounting 

Cooling type Air cooling 

Communication interface Ethernet TCP/IP, Modbus RTU RS485 

Digital I/O 2 DIO + 2 DO 

Ambient temperature 0 é40ÁC full performance, up to 50°C with derating of 3% per Kelvinii 

Protection class IP 54 

Noise level < 75 dB A (depending on load situation) 

Self-protection Yes 

Overheat protection Yes 

Overvoltage and undervoltage protection Yes 

Earthing system TT, TN-C, TN-S, TN-C-S, IT, corner grounded delta 

Altitude <1000m without derating; Up to 4000m with derating 1% / 100m 

Ambient conditions Pollution degree 2 

Relative humidity < 95% non-condensing, 3K3 

Temperature: Storage 55°C, 1K3, 1K4, Transportation -25°C to 75°C, 2K3 

Approval CE, RoHS, cULiii 

Design standards IEC 61000-4-2, 4-4, 4-5, 4-6 

EN 61000-3-11, 3-12 

EN 61000-6-2 

EN 55011 

EN 62477-1 

EN 61800-3 

 
i Parameters of cabinet only configuration 
ii See chapter 6.8 
iii UL cabinet version available on request 
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6.6 Maximum output current by harmonics order 

The following curve gives an indicative maximum available compensation current according to the 

harmonic order. This is an indicative curve based on 50Hz system measurement, the actual limit can be 

lower, depending on the application. 

Note: the total RMS current cannot exceed the device limit. 

 
Figure 6-3 Curve of maximum output current vs. harmonics 
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6.7 Temperature derating of Ecosine Active Sync power module 

The rated current of Ecosine Active Sync power module is 60A when the ambient temperature is 

between 0°C and 50°C.  Derated operation is necessary if the ambient temperature is above 50°C, the 

rated current reduced 3% per kelvin, and the maximum ambient temperature for derated operation is 

55°C. The derating curve of Ecosine Active Sync power module is shown below in Figure 6-4. 

 
Figure 6-4 Temperature derating curve of Ecosine Active Sync power module 

 

6.8 Temperature derating of Ecosine Active Sync cabinet version 

The rated current of Ecosine Active Sync cabinet version is n*60A (with n = number of installed power 

modules in operation) when the ambient temperature is between 0°C and 40°C.  Derated operation is 

necessary if the ambient temperature is above 40°C, the rated current reduced 3% per kelvin, and the 

maximum ambient temperature for derated operation is 50°C. The derating curve of Ecosine Active 

Sync power module is shown below in Figure 6-5. 

 
Figure 6-5 Temperature derating curve of Ecosine Active Sync cabinet versions referred to the rating of one module 
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6.9 Sync Module SYNC300A 

 

 

 

The Sync Module SYNC300A is a master communication module with following features and 

advantages: 

Á Intelligent load and energy management  

 

Á Redundancy management 

 

Á Flexible installation with current transformers on mains or load side; one simple CT 
connection point for all modules 

 

Á Recommended for more than two power modules in parallel operation 

 

Á Simple and modular installation (wall-mount or rack-mount) 

 

Á Available as part of the Ecosine Active Sync cabinet FN 3545 or as an option for later 
upgrade in wall-mounting or custom cabinet configurations 

 

Á Easy filter scalability and extension of mitigation current beyond 300 A. 

Á one sync module can connect and coordinate up to 5 power modules (5x60A) in parallel; 
interconnection of up to 4 sync modules for a total compensation current up to 1200 A. 
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6.9.1 Technical specification for Sync module SYNC300A 

Input voltage 22,0 é 27,0 VDC 

Nominal current < 1 A 

Dimensions 440 mm × 200 mm × 87 mm (w × d × h) 

Weight 3.0 kg 

Protection class IP20 (option IP21) 

Digital I/O 3 DI, 2 DO, 4 DI/O (programmable) 

2 relays NO/NC - 2 relays NO with common COM (250/3A) 

24VDC 

GND 

Ambient conditions Pollution degree 2 

Relative humidity < 95% non-condensing, 3K3 

Temperature: Storage 55°C, 1K3, 1K4, Transportation -25°C to 

75°C, 2K3 

Approval CE, RoHS 

 

The sync module does not contain live parts and has no risk of shock and fire. Due to the low-voltage 

level of nominal 24 Volts and design as load (in point of limited current consumption), the sync module 

does not require UL approval.  

It is applicable for use in industrial control equipment (i.e., for listed components of category NMTR or 

NITW). 
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6.9.2 Mechanical dimensions of SYNC300A 

 
Table 5 Sync module dimensions 

 [mm] [in] 

A 440 17.32 

B 200 7.88 

C 87 3.43 

 

6.10 Sync Module SYNC300X 

The Sync Module SYNC300X is the same device as SYNC300A but without the CT module board. Itôs 

dedicated to additional Ecosine Active Sync cabinet and means to be set in slave mode. It doesnôt 

require to be connected to a set of CT as it will get the information about currents from the sync module 

SYNC300A set as master in the system. 
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6.11 Ecosine Active Sync HMI 

Ecosine Active Sync harmonic filters can be commissioned via the HMI touch screen. It furthermore can 

be used to change and monitor all filter parameters and measured values of the three-phase network, 

plot measurement in an oscilloscope style view and save/restore parameter sets of the complete system. 

Function HMI Mounting types 

The HMI is used to monitor the 

measured values of the three-

phase network and to change 

the filter parameters. More 

details can be found in chapter 

8.11. 
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6.12 Ecosine Active Sync display module  

Ecosine Active Sync harmonic filters can be commissioned via the display module. It furthermore can 

be used to change and monitor all filter parameters and measured values of the three-phase network. 

One display module fits all power modules and can be used in any of the system setups, whether it is 

single power module, Double Power Pack or cabinet version.  

 

Function Display module and keypad Mounting types 

The display module is used to 

monitor the measured values of 

the three-phase network and to 

change the filter parameters. 

More details can be found in 

chapter 8.11. 

  

 

 

 

 

 

 

 

For DPP configuration, one display module is used and mounted on the master power module as shown 

in section 6.2.3.  

For cabinet version, the display module is mounted on the front door of the cabinet as shown on the 

cover picture.  
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6.12.1 RS485 communication  

The display module is connected to the AHF through an RS485 bus and the communication protocol 

used is Modbus. In addition, the display module acts like a master and the AHF acts like a slave.  

The display module can address only one slave device connected on an RS485 multi-slave bus and the 

target slave device is defined by the Modbus address.  

During the normal working conditions, the display module polls almost continuously the AHF slave 

device to get the required information. In case the communication is missing, an exclamation mark is 

shown on the top-right corner of the window in order to make the user aware of the situation. 

 

6.12.2 AHF parameters and INI file  

The display module can access all parameters of the AHF and, for the purpose of supporting them 

dynamically, the display module is also able to manage the INI file. Exactly like for AHF-viewer, the INI 

file is the format used to get all the data regarding parameters and folder structure from the AHF.  

Since the downloading and parsing of the INI file is a time-consuming operation, the display module 

saves it on the serial flash memory in order to avoid this operation at every start up.  

At the beginning, the display module compares the software version of the current AHF with the software 

version of the saved INI file. In case of match, the display module loads the INI file from the serial flash 

memory and, after a couple of seconds, is already able to launch the application. In case of mismatch, 

the display module must download the INI file from the AHF, do the parsing and overwrite the old one 

in the serial flash memory. 

This process could take more than one minute and depends strictly on the baudrate of the RS485 

communication and on the number of parameters. 

 

6.12.3 Event log and LOG file 

With the display module it is possible to see the latest record of the event log, just like AHF-viewer does. 

The number of visible events is not fixed, it depends on how long the description strings associated to 

every event are, but it can be considered between 250 to 350 events. 

 

6.12.4 Load and save AHF parameter set 

The display module is able to save up to 10 different parameters sets on the serial flash memory. Every 

set is made up by all the ñread/writeò parameters of the AHF, the ñread onlyò parameters are not taken 

into consideration. In addition, the display module is also able to load a complete parameter set to the 

AHF.  

In order to guarantee the compatibility between parameter sets and AHF devices, the software version 

of the AHF and the software version the parameter set to be loaded must be the same. 
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7 Mechanical Installation Guidelines 

7.1 Pre-Installation Guidelines 

7.1.1 Receiving ecosine active sync 

Every single Ecosine Active Sync power module is packed in a wooden box, additionally there are two 

sets of handlebars (wall-mount and rack-mount), a screw-set as well as the User and Installation 

manual. 

The pre-attached handlebars are necessary for lifting the Ecosine Active Sync base modules from the 

pallet using a crane or other appropriate lifting equipment. The handlebars might be removed from the 

power modules after lifting depending on the way of installation of the modules. 

Every Ecosine Active Sync cabinet version is packed in a wooden box. 

Please carefully inspect the shipping container and the product prior to the installation. In case of visual 

damage, donôt install the filter and file a claim with the freight carrier involved.  

7.1.2 Transportation and unpacking of power modules 

Please note that transportation of Ecosine Active Sync power modules must always be realized with the 

original packaging. Any other than that might lead to damage and will void warranty. 

After receiving Ecosine Active Sync power modules please follow carefully the unpacking instructions. 

Please refer to the document ñUnpacking Instruction Ecosine Active Sync filters (module or cabinet)ò, 

which is attached to the transportation package. 

7.1.3 Lifting 

 
Figure 7-1 Instruction for lifting power module 
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7.1.4 Important note for installation 

All other installation positions than the ones described in the following chapters of this manual are 

prohibited and might result in improper air-cooling capabilities or unsafe operation.  

Additionally, in the case of wall mounted modules, the customer or installer is fully responsible to ensure 

proper mounting on a suitable wall using appropriate and compatible fixation material.  

Schaffner is not responsible for any damage to the Ecosine Active Sync device or any other device due 

to improper usage. Failing to respect the requirement will void the guarantee. 

 

7.2 Mechanical installation of Ecosine Active Sync power module 

7.2.1 Dimensions of an Ecosine Active Sync power module 

 

Figure 7-2 mechanical drawing of Ecosine Active Sync power module (see dimensions in Table 6 and Table 7 below) 
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Figure 7-3 Dimensions [mm] drill-pattern for wall-mount (book and flat mounting)  
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Dimensions of Ecosine Active Sync power module and minimum required clearance are shown in 

the following tables.  

Table 6 Ecosine Active Sync power module dimensions 

 [mm] [in] 

A 440 17.32 

B 420 16.54 

C 219.5i 8.64 

D 463.5 18.25 

E 56 2.20 

F 112 4.41 

G 23.5 0.93 

H 60 2.36 

J 3 0.12 

K 80 3.15 

L 20 0.79 

M 95 3.74 

 

Table 7 Ecosine Active Sync power module (internal dimensions) 

 [mm] [in] 

a 90 3.54 

b 12 0.47 

c 11.5 0.45 

d 20 0.79 

e 95 3.74 

f 105 4.13 

g 65 2.56 

h 82.5 3.25 

j 49 1.93 

 

Table 8 Ecosine Active Sync power module clearance distances 

Side Minimum required 

clearance [mm] 

[in] 

Front (air inlet) 200 7.85 

Back (air outlet) 200 7.85 

Lateral 50 1.97 

  

 
i Module height:  ~ 5 rack units 
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7.2.2 Ecosine Active Sync power module mounting options 

Ecosine Active Sync power module is designed for wall-mounting installation. Two possible wall-

mounting positions exist, flat mounting and book mounting. The mounting brackets are mounted on the 

power module differently for flat mounting or book mounting, the details are presented in the following. 

7.2.2.1 Flat mounting 

For flat mounting, please mount the four mounting brackets as shown in Figure 7-4. 

 
Figure 7-4 Instruction of power module flat mounting 

 

7.2.2.2 Book mounting 

For book mounting please mount the four mounting brackets as shown in Figure 7-5 
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Figure 7-5 Instruction of power module book mounting 

 Important 

In order to ensure sufficient air flow, make 

sure a clearance of minimum 200mm, above 

and below the filter to walls or other 

components, is available. 

 

 

 

7.3 Mechanical installation of Ecosine Active Sync DPP  

7.3.1 Dimensions of Ecosine Active Sync DPP 

A double power pack DPP filter is composed of two single Ecosine Active Sync power modules. The 

dimensions as in 7.2.1 apply. 

 

7.3.2 Mounting options of Ecosine Active Sync DPP 

For Double Power Pack mounting, please install the modules next to each other horizontally, and keep 

the clearance distance above and below the power module as mentioned above. This principle also 

applies when more than two power modules are installed on the wall. 

 

 

       
(a) Book mounting                                                                    (b) Flat mounting 

 

Figure 7-6 Double Power Pack installation variants 

It is not recommended to install power modules vertically close to each other, as shown in Figure 7-7; 

because the warm exhaust air of the lower module heats up the upper module and therefore the air 

cooling for the upper module may not be sufficient. 
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Figure 7-7 Wrong ways to install DPP 
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7.4 Mechanical installation inside customer cabinet  

7.4.1 Customer cabinet requirements  

Ecosine Active Sync power module up to five modules in total can also be installed in a cabinet provided 

by a third party. To ensure the normal operation of Ecosine Active Sync modules the cabinet must fulfill 

the cooling requirements mentioned below in chapters 7.4.2 and 7.5.2; the power modules must be 

connected according to the power module electrical installation as described later in chapter 8. 

 

Table 9 Technical data for one Ecosine Active Sync power module 

 

Parameter Value Comments 

Recommended fuse 

protection 

100A e.g. gL or gG 

Cross-section of power cables 

(cable from distribution to 

power module) 

Á 3 Phase and PE: 1 x 
25mm2 

Á Neutral: 2 x 25 mm2 

 

System input (number of 

phases) 

50/60Hz ± 3Hz 

3-wire or 4-wire 

 

Input voltage Á For 3-wire module: 
200VAC é 480VAC Ñ 
10% 

Á For 4-wire module: 
200VAC é 415VAC Ñ 
10% 

 

Rated current Phase: 60 A 

Neutral: 180A 

 

CT cable cross section  2.5 mm2 If input is 1A signal, the 

cross section can be 

reduced to 1.5 mm2. 

  

 

7.4.2 Cooling requirements of customer cabinet 

If recommended components are used, it is important to seal the air channel as good as possible. The 

following points should be double checked to ensure the normal operation conditions for Ecosine Active 

Sync modules. 

1. The minimum required cross-section and length for air channel must be fulfilled. 

2. Air channels between modules and air outlet must be sealed (metal sheets must be overlapped; 

foam or gaskets should be used). 

3. There is no air flow shortage. Attention should be paid to the holes on the cabinet frame. 
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Parameter Value Comments 

Power losses per 

module 

Typical 1200 W 

Max. 1450 W 

At maximum load current of 60 Arms 

Air flow per module 270 m3/h Depending on the position and pressure it can 

deviate 

Max. air flow per 

cabinet 

Max. 1400 m3/h Including the cooling for fuse section 

Area ï air inlet per 

module 

Min. 450 cm2 Placement in front of fans on each power 

module 

Max. length of air guide 

channel behind power 

module 

Max. 1200 mm  

Min. space in air guide 

channel behind 

modules 

Min. 70 mm Top view of a cabinet. 

 

Area ï air guide 

channel in the roof 

Min. 900 cm2 Front view of a cabinet 

 

Max. length of air guide 

channel in the roof 

Max. 800 mm  

Distance air inlet filter 

to the front of power 

module 

Min. 45 mm Placement in front of fans on each power 

module (not interfered by cable connections) 

 

Note: the above conditions are valid only when the channel is completely sealed. A small 

opening can cause shortages in air flow. In consequence, the module temperature increase is 

unbalanced among modules and the module operation can change to derating mode. 
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7.5 Mechanical data of Ecosine Active Sync cabinet version 

7.5.1 Dimensions of Ecosine Active Sync cabinet version 

 

 
Figure 7-8 mechanical drawing of Ecosine Active Sync cabinet (see Table 10 below) 

The Ecosine Active Sync cabinet has protection degree IP54. The default color of the cabinet is RAL 

7035. The cabinet dimensions are as shown in Table 10. 
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Table 10 Ecosine Active Sync cabinet dimensions 

 

 

Table 11 Ecosine Active Sync cabinet clearance distance 

Side Minimum required 

clearance [mm] 

[in] 

Front (air inlet) 900 mm (to open the 

door) 

35.43 

Back - - 

Lateral - - 

 

There are no clearance requirements for back and lateral installation of Ecosine Active Sync cabinet 

version.  

 [mm] [in] 

A 2057 81 

B 100 3.94 

C 171.2 6.74 

D 458.3 18.04 

E 606.7 23.9 

F 608 23.9 

G 642.5 25.3 

H 653.7 25.7 

I 204 8.03 

J 205 8.07 
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7.5.2 Cooling requirements of Ecosine Active Sync cabinet versions 

The cooling air inlet is in the front door and outlet is in the top front of the cabinet cover. 

 

Table 12 Air cooling requirement for Ecosine Active Sync cabinet version 

Parameter Values Side view into cabinet with 

direction of air flow  

Protection category IP54 

 

 

Default color RAL 7035 

Required air flow per 

module 

270 m3/h 

Maximum air flow per 

cabinet 

1400 m3/h 

Air flow through fuse 

section 

100 m3/h 

Area - air inlet per module Min. 450 cm2 

Area - air duct channel 

behind power modules 

Min. 370 cm2 

Max. length of air duct 

channel behind power 

modules 

Max. 1200 mm 

Min. space in air duct 

channel behind modules 

Min. 70mm 

Area - air duct channel in 

the roof 

Min. 900cm2 

Max. length of air duct 

channel in the roof 

Max. 800mm 

Distance between air inlet 

filter and front of power 

module 

Min. 45mm 
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8 Electrical Installation Guidelines 

8.1 Protection (Fuses, Breakers) 

Ecosine Active Sync filters must always be protected on the mains side of the filter with suitable fuses 

or circuit breakers. Depending on the operation mode, alternation of the load and the harmonic spectrum 

of Ecosine Active Sync output current, fuses will be stressed differently. Recommended fuse protection 

type can be found in the technical specification in section 6.4. 

Each power module must have its own fuse protection of 100A e.g. type gL or gG.  

 

8.2 Installation with power factor correction (PFC) systems 

In the case of installation of the Ecosine Active Sync in combination with a PFC system, the following 

requirement are mandatory. 

Á The use of pure capacitive PFC system is not allowed, a reactor must be installed 

Á The PFC system must be de-tuned to avoid overloading the capacitors 

 
Table 13: Example of typical detuning order for 50Hz and 60Hz networks 

Tuning order Relative 

impedance [%] 

Tuning frequency 

[Hz] @50Hz 

Tuning frequency [Hz] 

@60Hz 

2.7 14 135 162 

3.8 7 190 228 
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8.3 Power Module electrical installation 

8.3.1 Connecting terminal locations 

 

 

Á X1: Mains power input 

Á X2: Current transformer input 

Á S1: Switch on/off 

Á LEDs: Indication LEDs 

Á X11: Customer IOs: Digital Inputs and outputs 

Á X12: HS-Bus Port 

Á X13: Service port RS485 

Á X14: Ethernet / Modbus TCP 

Á X15: Modbus Daisy Chain RS485 

Á X16: HMI/Display Module Port 

Á X-PE: Protective Earth Connection 

 

 

Terminal X1 - Mains Power Input 

 

The three-phase conductor and neutral line 

connection. Details of connecting Ecosine 

Active Sync to the mains see section 8.5.2. 
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Terminal X2 ï Current transformer input 

(CT Module) 

 

 

 

Switch S1 ï Switch on/off 

To switch on or switch off Ecosine Active 

Sync module, when the parameter P202 is 

set to ñSwitch S1ò. 

Left is OFF (0), right is ON (1). 
 

LEDs ï Indication LEDs 

To show the status of Ecosine Active Sync 

module, the color of each LED is relevant. 

The indications of the LEDs are listed in 

Table 14.  
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Table 14 Indication of LED 

Color LED# / name Meaning 

Å 
LED1 

Error 

Blinking = Error 

ON = Fatal Error / Restart blocked 

Å 
LED2  

Ready/Operation 

Blinking = ready to operate 

ON= operating 

Å 

LED3 

Alarm/Warning 

ON= warning (HSB link not o.k.) 

Å 

LED4 

Status/Notice 

Blinking 0.5sec = overload condition 

Blinking 1sec = Standby 

 

Terminal X11 (PM) and X111 (SM) - 

Customer IOs: Digital Inputs and Outputs 
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Table 15 Terminal X11 (PM) and X111(SM) - customer Digital IOs (see chapter 10.1.2 for more detail) 

 

Pin-No. Signal Description  

1 GND 

 (potential-free) 

Ground 0V (Reference for digital outputs) 

 

2 IN1 / OUT4 Digital input/output (24 V, 20 mA) 

Á Set P262 as ñInputò for using X11.2 as 
digital input or ñOutputò for using X11.2 
as digital output. 

 

Á Set P261 to select the polarity of the 
Input/Output X11.2, ñlow activeò or ñhigh 
activeò. 

 

Á Select the function of X11.2 from the list 
of functions in P260 

3 IN2 / OUT3 Digital input/output (24 V, 20 mA) 

Á Set P265 as ñInputò for using X11.3 as 
digital input or ñOutputò for using X11.3 
as digital output. 

Á  

Á Set P264 to select the polarity of the 
Input/Output X11.3, ñlow activeò or ñhigh 
activeò. 

Á  

Á Select the function of X11.3 from the list 
of functions in P263 
 

4 OUT1 Relay output (250 V, 3 A) 

Á Select the function of X11.4 relay output 
from the list in P266 

 

Á Set P267 to select the polarity of the 
relay X11.4, ñnormal openò or ñnormal 
closedò. 

5 OUT2 Relay output (250 V, 3 A) 

Á Select the function of X11.5 relay output 
from the list in P268 

 

Á Set P269 to select the polarity of the 
relay X11.5, ñnormal openò or ñnormal 
closedò. 

6 COM Relay input (common) for both relay outputs 
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Figure 8-1: Logic schematic of the digital input/output terminal X11 (PM) and X111 (SM) 
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Out4

+24V

In1

+24V

Gnd

+24V

X11.2

X11.2

P262=1

P262=0

 
Figure 8-2: Functional connection of digital input/output 

 

Terminal X12 - HS-Bus Port  HSB is used to realize data exchange and 

synchronization of interconnected sync module and 

power modules, more details refer to section 8.10.  

 

Terminal X13 ï Service port RS485 This port is mainly used for firmware updates. For 

further information please contact your local 

Schaffner Partner or Schaffner service. 

 

Terminal X14 ï Ethernet / Modbus TCP HSB is used to realize data exchange and 

synchronization of interconnected sync module and 

power modules, for more details refer to section 

8.10. Alternatively, this interface could be used to 

connect AHF with a device on LAN network, i.e., a 

PC with the AHF Viewer program. 

 

Terminal X15 ï Modbus Daisy Chain RS485  For DPP version as well as for sync module, only 

one HMI/display module is used to display the 

information of multiple modules by connecting the 

X15 terminal of the power modules and sync 

module. 
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Terminal X16 ï Display Module Port HMI/Display Module port provides a Modbus 

connection including 24V powering the display 

module. 

Note: HMI cannot be powered using the 24V from 

the Power module or Sync module. A dedicated 

cable directly connected to the 24V power supply of 

the cabinet it installed for powering the HMI. 

Warning: 24V power supply must be 

switched off before connecting the 

HMI or other than original Schaffner 

display module (P255=OFF). There is 

a risk that external interface adapters 

will be damaged. 

 

Terminal X-PE ï Protective Earth 

Connection 

Ecosine Active Sync power module must be 

grounded by connecting the protective earth at 

terminal X-PE. 

 

8.3.2 Connection of AC Mains 

The device must be grounded (connect the protective earth at terminal X-PE of the power module). The 

AC mains connection cross sections and the tightening torque are presented in Table 16: 

 

Table 16 Connection cross sections and tightening torque mains connection 

Device Min. value cable 

cross section 

Max. value cable 

cross section 

Connecting bolt and 

tightening torque 

Ecosine Active Sync 

single 60A Power 

Module 

1 x 25 mm2 per 

phase and PE 

2 x 25 mm2 (N) 

1 x 25 mm2 per 

phase and PE 

2 x 25 mm2 (N)  

Terminal L1, L2, L3, N 

Á 4.2 Nm (0.47 lbf in) 

PE bolt:  

Á M8 

Á 9.5 Nm (1.07 lbf in) 

 

Always use the correct cable cross sections in consideration of cable type and type of cable mounting. 

To ensure UL conformity, use UL listed cable (90°C, AWG4 or larger) and suitable UL listed wire-lugs. 

 

 

Danger: Ensure correct grounding 

Insufficient grounding of Ecosine Active Sync filter may cause malfunction 

of the device and its destruction. 

 

Each power module must have its own fuse protection of 100A e.g., type gL or gG (see section 8.1).  
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8.4 Sync Module electrical installation 

8.4.1 Connecting terminal location 

 

 
Figure 8-3 Sync module front view with input-output legends 

 

 

Á X101: Customer IOs: Digital Inputs and outputs 

Á X102: Customer interface: relays 250 

Á X103, X104, X105: HS-Bus to additional sync module (up to 3) 

Á X106: Fans feedback signals 

Á X107: power supply of sync module, 24 VDC 

Á X110: Current transformer input 

Á S1: Switch on/off 

Á LEDs: Indication LEDs 

Á X111: Customer IOs: Digital Inputs and outputs 

Á X112: HS-Bus #1 Port to power module 

Á X113: Service port RS485 ï interface to Ethernet Port 

Á X114: HS-Bus #2 to power module 

Á X115: Modbus Daisy Chain RS485 

Á X116: HMI/Display Module Port 

Á X-PE: Protective Earth Connection 
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Terminal X110 ï Current transformer 

input (CT Module) 

When Sync module is installed, the CT 

connections are only done to the CT Module 

of SYNC300A. 

No need to wire through the power modules. 

With SYNC300A, the connection of the 

current transformers is done at one single 

point to the X110 CTM-interface of the sync 

module. 

The sync module transmits the current 

measurements over the HSB to the installed 

power modules. 

 

 

 

Switch S1 ï Switch on/off 

To switch on or switch off the sync module, 

when the parameter P202 is set to ñSwitch 

S1ò. 

 

LEDs ï Indication LEDs 

To show the status of Ecosine Active Sync 

power module and/or sync module, the color 

of each LED is relevant. The indications of 

the LEDs are listed in 

Table 14. 
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8.4.2 Interconnection between Sync Module and Power Modules 

The connection between the Sync Module (designated as SM) and the power modules (designated as 

PM) is done via HSB-link on terminal X112 and X114 of the sync module and terminal X12 and X14 of 

the power modules using with RJ45 cables. 

The sync module connection needs to be done exact in the way seen on Figure 8-4, otherwise the sync 

module is not able to read the power modules correctly. In Schaffnerôs Ecosine Active Sync cabinet, the 

power modules 1 to 5 are installed from bottom to top. 

 
Figure 8-4 HSB connection between sync module and power modules 
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8.5 Ecosine Active Sync cabinet version electrical installation 

8.5.1 Connecting terminal locations  

 

See detailed pictures and drawing of the lower part of the cabinet in the following pages. 
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Terminal Description 

XC1 Terminal for connection of mains input cable 

XC2 Terminal for connection of current transformers 

XC-N  Terminal for connection of neutral conductors 

XC-PE Terminal for connection of protective earth conductors 

 

Terminal XC1 ï connection of mains 3-phase 

input cables L1, L2 and L3 (phase A, phase B 

and phase C) 

 

XC-N 

XC-PE 

XC1 

XC2 
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Terminal XC2 ï connections of external 

Current Transformers (CT) 

 

Note:  

The cabinet is assembled per default for 5A CT 

secondary output.  

For CTs with 1A secondary output, the 

terminations must be re-wired during electrical 

installation (same as indicated in Figure 8-10). 

 

 

 

 

8.5.2 Connection of AC Mains 

The device must be grounded (connect the protective earth at terminal XC-PE at the bottom left of the 

cabinet). The AC mains connection cross sections and the tightening torque are presented in Table 17: 

 

Table 17 Connection cross sections and tightening torque mains connection 

Device Min. value cable 

cross section 

Max. value cable 

cross section 

Connecting bolt and 

tightening torque 

Ecosine Active Sync 

max. 300A cabinet 

version 

1 x 185 mm2 per 

phase and PE 

2 x 240 mm2 (N) 

2 x 120 mm2 or 

1 x 240 mm2 

per phase and PE 

2x 240 mm2 (N) 

Á M10 

Á 19Nm (168.0 lbf in) 

 

Always use the correct cable cross sections in consideration of cable type and type of cable mounting. 

To ensure UL conformity, use UL listed cable (90°C, AWG4 or larger) and suitable UL listed wire-lugs. 

 

 

DANGER 

Ensure correct grounding 

Insufficient grounding of Ecosine Active Sync filter may cause malfunction of 

the device and its destruction. 

 

Each power module has its own fuse protection of 100A e.g., type gL or gG (see section 8.1) installed. 

Customers must ensure that protection fuses according to local regulations are installed for the mains 

input cables. 
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8.6 Connection of current transformers 

 

  

 

 

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH 

De-energize the active harmonic filter before carrying out this procedure. 

Failure to follow these instructions will result in death or serious injury. 

 

CAUTION RISK OF INCORRECT MOUNTING 

Respect and check the phase order and polarity of the current sensors. 

Failure to follow these instructions can result in injury or equipment 

damage. 

 Dangerous Voltage Risk of death due to short circuits and electric shock 

if the current transformers are connected incorrectly 

 BEFORE installing current transformers on the primary conductor short 

circuit CTs on secondary side with separable short-circuit jumpers (not in 

the scope of delivery) 

 

 Keep the current transformers short circuited until  

Á the Ecosine Active Sync devices are connected with these 
separable connecting terminals 

Á the correct wiring of the secondary circuit has been confirmed 
(5A or 1A) 

 

 BEFORE disconnecting current transformers from Ecosine Active Sync 

devices always short-circuit them with separable short-circuit plugs. 
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8.6.1 Connection of 3-phase 3-wire devices CT secondary output 5A 

 

Figure 8-5 Connection of 3-phase 3-wire device CT secondary output 5A 

8.6.2 Connection of 3-phase 3-wire devices CT secondary output 1A 

 

Figure 8-6 Connection of 3-phase 3-wire device CT secondary output 1A  
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8.6.3 Connection of 3-phase 4-wire devices CT secondary output 5A 

 

Figure 8-7 Connection of 3-phase 4-wire devices CT secondary output 5A  

8.6.4 Connection of 3-phase 4-wire devices CT secondary output 1A 
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Figure 8-8 Connection of 3-phase 4-wire devices CT secondary output 1A  

8.7 Current transformers specifications and cable selection 

For correct Ecosine Active Sync operation, three external current transformers (CT) must be connected. 

This applies regardless of whether Ecosine Active Sync is used as 3 phase 3-wire or 3 phase 4-wire 

filter,  

Please observe the following instructions when installing external current transformers: 

Á For operation of one Ecosine Active Sync power module FN3531 or FN3541, the CTs can be 

installed on the mains or load side of the filter. 

Á For Double Power Pack FN3532 and FN3542, current transformers can be installed either on 

the mains or load side.  

Á For use of more than two power modules in parallel, the use of the sync module SYNC300A 

offers the optimal and more flexible solution. In this configuration, the CTs can be installed either 

on the mains or load side. Moreover, the PWM switching patterns of all power modules are 

synchronized leading to the lowest switching harmonic content. 

Á For use with more than two power modules in parallel without the sync module, the CTs must be 

installed on the load side only. For installations with main side CTs special summation CTs are 

needed (for more information please refer to the document ñKnowledge base information No. 

002ò). 

Á Separate transformer circuits are mandatory for proper operation of ecosine active sync. 

Dedicated current transformers must be used. Current transformer secondary circuits must not 

be looped through additional loads (i.e., the CT cable should not be routed through the CT loop 

itself or other burden that could influence the signal). 

Á A current transformer terminal-block with separable short-circuit plugs must be installed between 

the external current transformers and the connecting terminal of CT module interface of the 

Ecosine Active Sync device (CTM terminal strip X2 for power module, X110 for sync module). 

This is necessary to be able to short-circuit the current transformers before disconnecting the 

CTM terminal strip on the Ecosine Active Sync device during any kind of service work. 

Á The power dissipation of the current transformer wiring must be considered when selecting the 

current transformer power. See Table 18 and Table 19. 

Á Grounding of CT secondary circuit should be avoided. 

Á The CT secondary cables must be separated from the power cables of the Ecosine Active Sync 

filter and the power cables of other loads, to avoid disturbing the CT secondary signal. 

Á Schaffner highly recommends using twisted pair cables for the CT secondary signals in order to 

avoid risk of distortion of the CT signal. In case of high disturbances in the environment, twisted 

pair cables are mandatory for a proper operation of the Ecosine Active Sync filters. 
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Characteristic 

 

Value 

Rated secondary current 1 A or 5 A 

Primary current For current signals with high crest factor, 

the primary current must be selected 

according to the peak value of the 

current signal. 

Nominal CT current > Ipeak / ã2 

Accuracy class 1.0 (or better) 

The total accuracy calculated from CT 

primary current and CT class should not 

exceed 10% of the AHF nominal current. 

example 1: 

CT 1000:5A (class 1.0), AHF 120A 

accuracy 10A (1% of 1000A) Ò 12A 

(10% of 120A) Ỗ ok 

example 2: 

CT 2000:5A (class 1.0), AHF 60A 

accuracy 20A (1% of 2000A) Ó 6A (10% 

of 60A) Ỗ not ok 

example 3: CT 2000:5A (class 0.5), AHF 

120A 

accuracy 10A (0.5% of 2000 A) Ò 12 A 

(10% of 120 A) Ỗ ok 

Output poweri At least 1.5 VA (1 ecosine active sync) 

At least 3.0 VA (2 Ecosine Active Sync 

in parallel operation) 

At least 4.5 VA (3 Ecosine Active Sync 

in parallel operation) 

At least 6.0 VA (4 Ecosine Active Sync 

in parallel operation) 

At least 7.5 VA (5 Ecosine Active Sync 

in parallel operation) 

  

 

i The output power is defined for CT with 5A secondary output. For CTs with 1A secondary output, the CT output 

power should be lower (i.e. around 0.25 VA pro power module). 
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Table 18 Power consumption of the CT lines valid for copper wires and CT with secondary output 5A 

Cross 

section 

AWG Distance between current transformer and Ecosine Active Sync vs.  

CT 5A secondary burden in VA (Twin Wire) 

(Consider forward and return lines!)  

  1 m 2 m  4 m 6m 8 m 10m 

1.0 mm2 18 - - - - - - 

1.5 mm2 16 0.58 1.15 2.31 3.46 4.62 5.77 

2.5 mm2 14 0.36 0.71 1.43 2.14 2.86 3.57 

4.0 mm2 12 0.22 0.45 0.89 1.34 1.79 2.24 

6.0 mm2 10 0.15 0.30 0.60 0.89 1.19 1.49 

10.0 mm2 8 0.09 0.18 0.36 0.54 0.71 0.89 

 

Example: With 4 meters between current transformer and ecosine active sync, the line length in the CT 

circuit is 8 meters. If 2.5mm² cables are used, the CT output power need to be at least 2.86VA. 

 

Table 19 Power consumption of the CT lines valid for copper wires and CT with secondary output 1A 

Cross 

section 

AWG Distance between current transformer and Ecosine Active Sync vs.  

CT 1A secondary burden in VA (Twin Wire) 

(Consider forward and return lines!)  

  10 m 20 m  40 m 60m 80 m 100m 

1.0 mm2 18 0.35 0.71 1.43 2.14 2.85 3.57 

1.5 mm2 16 0.23 0.46 0.92 1.39 1.85 2.31 

2.5 mm2 14 0.14 0.29 0.57 0.86 1.14 1.43 

4.0 mm2 12 0.09 0.18 0.36 0.54 0.71 0.89 

6.0 mm2 10 0.06 0.12 0.24 0.36 0.48 0.60 

10.0 mm2 8 0.04 0.07 0.14 0.21 0.29 0.36 

 

Example: With 20 meters between current transformer and ecosine active sync, the line length in the 

transformer circuit is 40 meters. If 1.5mm² cables are used, the CT output power need to be at least 

0.92VA. 
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8.8 Current transformer specification for UL conformity 

To ensure UL conformity, UL-compliant external current transformers must be used. 

Table 20 Example of a current transformer with UL conformity 

Manufacturer Current transformer type 

Flex Core FCL series 

8.9 Connection and verification of current measurements 

8.9.1 CT connection for operation of single Ecosine Active Sync power module 

To ensure that currents are correctly detected, observe the specified direction of the current flow from 

the transformers and the correct phase assignment. The CT wiring for operation of single power module 

is shown below in Figure 8-9 for secondary output 5A, resp. Figure 8-10 for secondary output 1A. 

 

 
Figure 8-9 CT (5A) wiring for single power module 
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Figure 8-10 CT (1A) wiring for single power module 
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Figure 8-11 CT installation on load side for operation of one power module 

 
Figure 8-12 CT installation on mains side for operation of one power module 
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8.9.2 CT connection for operation of double power pack (DPP) ecosine active 

sync 

Configuration with double power pack (DPP) need to have the CTs connected to one power module 

only. For DDP, the current transformer can be installed on the mains or the load side like for operation 

with one single power module. 

To ensure that currents are correctly detected, observe the specified direction of the current flow from 

the transformers and the correct phase assignment. The CT wiring for operation of single power module 

is shown below in Figure 8-9 for secondary output 5A, resp. Figure 8-10 for secondary output 1A. 

 

 
Figure 8-13 CT (5A) wiring for DPP, CTs connected to one module only 
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Figure 8-14 CT (1A) wiring for DPP, CTs connected to one module only 
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Figure 8-15 CT installation on load side for operation of DPP 
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Figure 8-16 CT installation on mains side for operation of DPP 
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8.9.3 CT connection for operation of the sync module and multiple Ecosine 

Active Sync power modules 

Configuration using the sync module need only to have the CT connect to the sync module. 

To ensure that currents are correctly detected, observe the specified direction of the current flow from 

the transformers and the correct phase assignment. The CT wiring for operation of single power module 

is shown below in Figure 8-9 for secondary output 5A, resp. Figure 8-10 for secondary output 1A. 

 

 

 
Figure 8-17 CT (5A) wiring for the sync module 
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Figure 8-18 CT (1A) wiring for the sync module 
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Figure 8-19 CT installation on load side for operation of the sync module and multiple power modules 
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Figure 8-20 CT installation on mains side for operation of the sync module and multiple power modules 
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8.9.4 CT connection for parallel operation of several Ecosine Active Sync power 

modules without sync module 

Warning: this operating mode is no more supported by Schaffner on newer 

systems. This section is for reference only when servicing older systems using 

this configuration. 

The available compensation current can be increased through parallel operation of several Ecosine 

Active Sync devices. In doing so, the current signal from the external current transformers is looped 

through all the Ecosine Active Sync devices in accordance with the following schematic.  

For more than 2 Ecosine Active Sync power modules in parallel connection, the current 

transformers must be installed on load side. For installation on mains side, the usage of the sync 

module is mandatory. 

 

 
Figure 8-21 CT (5A) wiring for parallel operation up to five power modules, no sync module 
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Figure 8-22 CT (1A) wiring for parallel operation up to five Ecosine Active Sync power modules 
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Figure 8-23 CT installation on load side for parallel operation of several (>2) Ecosine Active Sync modules FN3531 or FN3541 

without sync module 
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Note 

A maximum of five Ecosine Active Sync devices may be operated on one current transformer set due 

to the maximum power output of the external current transformers. Usage of the sync module or 

additional current transformers must be installed if more than five devices are to be operated in 

parallel. 

For parallel operation of more than one Ecosine Active Sync without sync module (except for DPP), 

the current transformers must be installed on load side of the filter. Operation using the sync module 

allows to have the current transformers either on load or mains side. 

P320 must be set to the sum of the entire rated compensation currents connected in parallel (See 

section 10.1.2). 

 

  


























































































































































































































