
DATA SHEET Ecosin e A ctiv e Syn c

Activ e Har m onic Fil t er E cosin e A ctiv e Syn c

Most ef fec tiv e har monic mitigation up t o

th e 50 th order , paramet er set ting f or e ven

and odd har monics

Comp act ac tiv e har monic fil ter f or 3-phase

loads with and without neutr al wir e

<5% THDi achie vable e ven on most c omple x

mix ed lo ads and c hanging lo ad pr ofiles

New m odular design with int elligent s ystem

appr oach of fer ing tailor ed solutions f or

dif ferent applications and cust omer s

NEW - Monit or and c ontr ol your ec osine

activ e sync cabinet fr om the 7" c olor

t ouc hscr een HMI with a moder n UI

3-Level IGB T inver ter t opology f or r educ ed

po w er losses

Ext ended t emper atur e range of modules up

t o 50¡ C

Ul tr a-f ast and dynamic r eactiv e po w er

compensation (induc tiv e and cap acitiv e)

Load b alanc ing and unlo ading of neutr al

wir es

Flic ker c ompensation (if caused b y reactiv e

po w er)

Complianc e with IEEE 519 , EN 61000 -3-12 and

other po w er qualit y standar ds

User -fr iendly , easy t o install and maintain

Typical elec tr ical sc hematic

Appr ovals & Complianc es

Featur es an d Ben ef its

Typical Applications

Based on the br oad k no wledge and e xper ienc e in

terms of solutions and applications in po w er

qualit y the Sc haf fner Gr oup has de veloped ac tiv e

har monic fil ters. The modular ec osine ac tiv e sync

series of fers fit ted and ec onomical solutions f or the

most demanding har monic mitigation c hallenges

with an y kind of non-line ar lo ad in volv ed. Ecosine

activ e sync fil ter ser ies pr ovides a solution c onc ept

whic h is modular , comp act and can be used as

stand-alone modules or as s ystem solution. The

optional s ync module of fers a smar t lo ad

Management of the fil ter usage and allo w s

redundanc y whic h guar ant ees a smar t po w er

qualit y solution in the er a of Industr y 4 .0. The ne w

7" color t ouc hscr een HMI of fers a stat e of the ar t

user e xper ienc e when int eracting with ec osine

activ e sync cabinet . Schaf fner pr ovides ac tiv e

har monic fil ters with e xcellent perf ormanc e in

solving po w er qualit y pr oblems f ocusing on

cust omer needs and application demands f or

cleaner and smar ter ener gy .

Building t echnology

Aut omation industr y

Data c ent ers

Elevat or s

Cement industr y

HVAC installations

Bat tery char ges

Oil and gas e xplor ation

Paper mills

Ship pr opulsion

Steel industr y

Tunnel v entilation

UPS

Wat er/w astew at er tr eatment

Welding equipment

W ind tur bines

Mac hines and A ut omation

http://ec.europa.eu/environment/waste/rohs_eee/index_en.htm
http://europa.eu/youreurope/business/product/ce-mark/index_en.htm
https://www.gov.uk/guidance/using-the-ukca-marking
http://ul.com/
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Number of phases (s yst em input) 3-phase 3-wire or 3-phase 4-wire

Mains f requen cy 50/60 Hz ±3 Hz

Mains v ol ta ge
3-wire: 380 VAC - 480 VAC ±10%
4-wire: 380 VAC - 415 VAC ±10%

In ver t er t opology 3-level NPC topology , IGBT

Swit chin g f requen cy 16 kHz

Response tim e <100 µs

Har m onic mitigation perf or man ce Up to the 50th harmonic

Total har m onic cur rent dist or tion THDi <5%

Pow er f act or c or rec tion
cos ü = -0.7 É 1 É 0.7
(inductive and capacitive compensation)

Dim ensions of a sin gle unit 440 mm þ 420 mm þ 222mm (w þ d þ h)

Rat ed phase mitigation cur rent 60 A

Rat ed n eutr al c on duc t or mitigation cur rent 180 A

Ov er lo ad cap abilit y (Amp f or 10 ms) 150 A

Cur rent tr ansf or m er pla cem ent Mains side or load side

Cur rent tr ansf or m er r atio xx:5 A or xx:1 A

Color NCS S9000-N matt

Mountin g Wall-mounting (book or flat) or 19"-rack mounting

W eight of a sin gle unit 44 kg

Coolin g t ype Air cooling

Requir ed air f lo w per m odule 270 mý/h

Communication int erf ace Ethernet TCP/IP, Modbus RTU RS 485

Digital I/ O 2 DI + 2 DO (programmable)

Ambient t emper atur e of po w er m odules 0 É50¡C full per formance, up to 55¡C with derating of 3% per Kelvin

Pow er L osses
<1100 W under full mitigation performance (<2.6%)
<970 W in typical operation (<2.3%)

Prot ec tion c lass IP 20 (optional IP 21)

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

Self -pr ot ec tion Yes

Ov er h eat pr ot ec tion Yes

Ov er vol ta ge an d un der vol ta ge pr ot ec tion Yes

Rec omm en ded fuse pr ot ec tion 100A, e.g. gL or gG

Ear thin g s yst em TT, TN-C, TN-S, TN-C-S, IT, corner grounded delta

Al titude <1000 m without derating; Up t o 4000 m with derating 1% / 100m

Ambient c on ditions
Pollution deg ree 2
Relative humidit y <95% non-condensing, 3K3
Temperature: Storage 55¡C, 1K3, 1K4, Transportation -25¡C to 75¡C, 2K3

Appr oval CE, RoHS, C-UL-US Listed

Design stan dar ds

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

Tec hnical Spec if ications Of E cosin e A ctiv e Syn c P ow er Module
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Number of phases (s yst em input) 3-phase 3-wire or 3-phase 4-wire

Mains f requen cy 50/60Hz ±3 Hz

Mains v ol ta ge
3-wire: 380 VAC - 480 VAC ±10%
4-wire: 380 VAC - 415 VAC ±10%

In ver t er t opology 3-level NPC topology , IGBT

Swit chin g f requen cy 16 kHz

Response tim e <100 µs

Har m onic mitigation perf or man ce Up to the 50th harmonic

Total har m onic cur rent dist or tion THDi <5%

Pow er f act or c or rec tion
cos ü = -0.7 É 1 É 0.7
(inductive and capacitive compensation)

Dim ensions cabin et 600 mm þ 600 mm þ 2328 mm (w þ d þ h)

Number of Modules 0* 1 2 3 4 5

Rat ed phase mitigation cur rent 0 A 60 A 120 A 180 A 240 A 300 A

Rat ed n eutr al c on duc t or mitigation cur rent 0 A 180 A 360 A 540 A 720 A 900 A

Ov er lo ad cap abilit y (f or 10 ms) 0 A 150 A 300 A 450 A 600 A 750 A

W eight 180 kg 224 kg 268 kg 312 kg 356 kg 400 kg

Pow er losses full mitigation perf or man ce 200 W <1300 W <2400 W <3500 W <4600 W <5700 W

Pow er losses t ypical oper ation 200 W <1170 W <2100 W <3100 W <4000 W <5000 W

Cur rent tr ansf or m er pla cem ent Mains side or load side

Cur rent tr ansf or m er r atio xx:5 A or xx:1 A

Color RAL 7035

Mountin g Floor mounting

Coolin g t ype Air cooling

Requir ed air f lo w 270 mý/h x nb of modules + 100 mý/h

Communication int erf ace Ethernet TCP/IP, Modbus RTU RS485

Digital I/ O 2 DI + 2 DO (programmable), more I/O with sync module

Ambient t emper atur e 0 É40¡C full per formance, up to 50¡C with derating of 3% per Kelvin

Prot ec tion c lass IP 54

Noise le vel <75 dB A (depending on load situation)

Self -pr ot ec tion Yes

Ov er h eat pr ot ec tion Yes

Ov er vol ta ge an d un der vol ta ge pr ot ec tion Yes

Ear thin g s yst em TT, TN-C, TN-S, TN-C-S, IT, corner grounded delta

Al titude <1000 m without derating; Up t o 4000m with derating 1% / 100m

Ambient c on ditions
Pollution deg ree 2
Relative humidit y <95% non-condensing, 3K3
Temperature: Storage 55¡C, 1K3, 1K4, Transportation -25¡C to 75¡C, 2K3

Appr oval CE, RoHS, C-UL-US Listed**

Design stan dar ds

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

* Paramet ers of cabinet c onfigur ation without po w er modules

** UL cabinet v ersion a vailable as spec ial option

Tec hnical Spec if ications Of E cosin e A ctiv e Syn c Cabin et V ersion
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Designation Description

FN 3 530 Power module 60A, 380-480 VAC, 3-wire

FN 3 531 Power module 60A, 380-480 VAC, 3-wire with CT module

FN 3 540 Power module 60A, 380-415 VAC, 4-wire

FN 3 54 1 Power module 60A, 380-415 VAC, 4-wire with CT module

FN 3 532 DPP Double Power Pack 120A, 380-480 VAC, 3-wire

FN 3 542 DPP Double Power Pack 120A, 380-480 VAC, 4-wire

CTM CT module

SYNC300 A Sync module for ecosine active sync with CT module - connecting up t o 5 power modules

SYNC300 X Sync module for ecosine active sync without CT module (slave) - connecting up t o 5 power modules

AHF HMI 7 " HMI color touch screen 7Ó for AHF

Displa y Display module

Pat ch C able Set Patch cable set sync module

KITIP 21 Ecosine active sync IP 21 cover kit

Eth er n et A dapt er Ethernet adapter kit to connect ecosine active sync to an ethernet network

Ecosin e A ctiv e Syn c P ow er Module V ersions An d Options

Ecosin e A ctiv e Syn c Cabin et V ersions An d Options
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Cabin et selec tion with S yn c m odule

Designation Voltage Sync Mitiga tion 3-/4-wir e Power User Prot ection Certifica tion

mo dule curr ent setup mo dule in ter face (main swit ch)

FN3 545- S060 3W HXP 380-480 VAC Yes 60 3W 1x FN3530 HMI 7" Yes CE

FN3 545- S0604 W HXP 380-415 VAC Yes 60 4W 1x FN3540 HMI 7" Yes CE

FN3 545- S1203W HXP 380-480 VAC Yes 120 3W 2x FN3530 HMI 7" Yes CE

FN3 545- S1204W HXP 380-415 VAC Yes 120 4W 2x FN3540 HMI 7" Yes CE

FN3 545- S1803W HXP 380-480 VAC Yes 180 3W 3x FN3530 HMI 7" Yes CE

FN3 545- S1804 W HXP 380-415 VAC Yes 180 4W 3x FN3540 HMI 7" Yes CE

FN3 545- S240 3W HXP 380-480 VAC Yes 240 3W 4x FN3530 HMI 7" Yes CE

FN3 545- S2404 W HXP 380-415 VAC Yes 240 4W 4x FN3540 HMI 7" Yes CE

FN3 545- S300 3W HXP 380-480 VAC Yes 300 3W 5x FN3530 HMI 7" Yes CE

FN3 545- S3004 W HXP 380-415 VAC Yes 300 4W 5x FN3540 HMI 7" Yes CE

FN3 545- S060 3W LXP 380-480 VAC Yes 60 3W 1x FN3530 Display Yes CE

FN3 545- S0604 W LXP 380-415 VAC Yes 60 4W 1x FN3540 Display Yes CE

FN3 545- S1203W LXP 380-480 VAC Yes 120 3W 2x FN3530 Display Yes CE

FN3 545- S1204W LXP 380-415 VAC Yes 120 4W 2x FN3540 Display Yes CE

FN3 545- S1803W LXP 380-480 VAC Yes 180 3W 3x FN3530 Display Yes CE

FN3 545- S1804 W LXP 380-415 VAC Yes 180 4W 3x FN3540 Display Yes CE

FN3 545- S240 3W LXP 380-480 VAC Yes 240 3W 4x FN3530 Display Yes CE

FN3 545- S2404 W LXP 380-415 VAC Yes 240 4W 4x FN3540 Display Yes CE

FN3 545- S300 3W LXP 380-480 VAC Yes 300 3W 5x FN3530 Display Yes CE

FN3 545- S3004 W LXP 380-415 VAC Yes 300 4W 5x FN3540 Display Yes CE

FN3 545- S060 3W XXP 380-480 VAC Yes 60 3W 1x FN3530 None Yes CE

FN3 545- S0604 W XXP 380-415 VAC Yes 60 4W 1x FN3540 None Yes CE

FN3 545- S1203W XXP 380-480 VAC Yes 120 3W 2x FN3530 None Yes CE

FN3 545- S1204W XXP 380-415 VAC Yes 120 4W 2x FN3540 None Yes CE

FN3 545- S1803W XXP 380-480 VAC Yes 180 3W 3x FN3530 None Yes CE

FN3 545- S1804 W XXP 380-415 VAC Yes 180 4W 3x FN3540 None Yes CE

FN3 545- S240 3W XXP 380-480 VAC Yes 240 3W 4x FN3530 None Yes CE

FN3 545- S2404 W XXP 380-415 VAC Yes 240 4W 4x FN3540 None Yes CE

FN3 545- S300 3W XXP 380-480 VAC Yes 300 3W 5x FN3530 None Yes CE

FN3 545- S3004 W XXP 380-415 VAC Yes 300 4W 5x FN3540 None Yes CE

FN3 545- S060 3W HXP-U 380-480 VAC Yes 60 3W 1x FN3530 HMI 7" Yes UL

FN3 545- S0604 W HXP-U 380-415 VAC Yes 60 4W 1x FN3540 HMI 7" Yes UL

FN3 545- S1203W HXP-U 380-480 VAC Yes 120 3W 2x FN3530 HMI 7" Yes UL

FN3 545- S1204W HXP-U 380-415 VAC Yes 120 4W 2x FN3540 HMI 7" Yes UL

FN3 545- S1803W HXP-U 380-480 VAC Yes 180 3W 3x FN3530 HMI 7" Yes UL

FN3 545- S1804 W HXP-U 380-415 VAC Yes 180 4W 3x FN3540 HMI 7" Yes UL

FN3 545- S240 3W HXP-U 380-480 VAC Yes 240 3W 4x FN3530 HMI 7" Yes UL

FN3 545- S2404 W HXP-U 380-415 VAC Yes 240 4W 4x FN3540 HMI 7" Yes UL

FN3 545- S300 3W HXP-U 380-480 VAC Yes 300 3W 5x FN3530 HMI 7" Yes UL

FN3 545- S3004 W HXP-U 380-415 VAC Yes 300 4W 5x FN3540 HMI 7" Yes UL

FN3 545- S060 3W LXP-U 380-480 VAC Yes 60 3W 1x FN3530 Display Yes UL

FN3 545- S0604 W LXP-U 380-415 VAC Yes 60 4W 1x FN3540 Display Yes UL

FN3 545- S1203W LXP-U 380-480 VAC Yes 120 3W 2x FN3530 Display Yes UL

FN3 545- S1204W LXP-U 380-415 VAC Yes 120 4W 2x FN3540 Display Yes UL

FN3 545- S1803W LXP-U 380-480 VAC Yes 180 3W 3x FN3530 Display Yes UL

FN3 545- S1804 W LXP-U 380-415 VAC Yes 180 4W 3x FN3540 Display Yes UL

FN3 545- S240 3W LXP-U 380-480 VAC Yes 240 3W 4x FN3530 Display Yes UL

FN3 545- S2404 W LXP-U 380-415 VAC Yes 240 4W 4x FN3540 Display Yes UL

FN3 545- S300 3W LXP-U 380-480 VAC Yes 300 3W 5x FN3530 Display Yes UL

FN3 545- S3004 W LXP-U 380-415 VAC Yes 300 4W 5x FN3540 Display Yes UL

Ecosin e A ctiv e Syn c Cabin et V ersion Selec tion T ables

Cabin et selec tion with out S yn c m odule

Designation Voltage Sync Mitiga tion 3-/4-wir e Power User Prot ection Certifica tion

mo dule curr ent setup mo dule in ter face (main swit ch)

FN3 545- X060 3W LXP 380-480 VAC No 60 3W 1x FN3531 Display Yes CE

FN3 545- X0604 W LXP 380-415 VAC No 60 4W 1x FN3541 Display Yes CE

FN3 545- X1203W LXP 380-480 VAC No 120 3W 2x FN3531 Display Yes CE

FN3 545- X1204W LXP 380-415 VAC No 120 4W 2x FN3541 Display Yes CE

FN3 545- X060 3W XXP 380-480 VAC No 60 3W 1x FN3531 None Yes CE

FN3 545- X0604 W XXP 380-415 VAC No 60 4W 1x FN3541 None Yes CE

FN3 545- X1203W XXP 380-480 VAC No 120 3W 2x FN3531 None Yes CE

FN3 545- X1204W XXP 380-415 VAC No 120 4W 2x FN3541 None Yes CE
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Param et er Values

Prot ec tion cat egor y IP 54

Def aul t c olor RAL 7035

Requir ed air f lo w per m odule 270 mý/h

Maximum air f lo w per cabin et 1400 mý/h

Air f lo w thr ough fuse sec tion 100 mý/h

Ar ea - air inlet per m odule Min. 450 cmÿ

Ar ea - air duc t c hann el behin d po w er m odules Min. 370 cmÿ

Max. len gth of air duc t c hann el behin d po w er m odules Max. 1200 mm

Min. sp ace in air duc t c hann el behin d m odules Min. 70 mm

Ar ea - air duc t c hann el in th e r oof Min. 900 cmÿ

Max. len gth of air duc t c hann el in th e r oof Max. 800 mm

Distan ce air inlet f il t er r ear t o f ront of po w er m odule Min. 45 mm

Coolin g Spec if ication Of E cosin e A ctiv e Syn c Cabin et

Designation Description

Cabin et 380 -4 80 V AC IP54 3 W IP 54 Cabinet 600 x 600 x 2328 3-wire (w/o modules) 480 V

Cabin et 380 -415 VAC IP54 4 W IP 54 Cabinet 600 x 600 x 2328 4-wire (w/o modules) 415 V

Plinth p an el 100 Cabinet plinth panel 100 mm

Plinth p an el 200 Cabinet plinth panel 200 mm

Ecosin e A ctiv e Syn c Cabin et Options

Side vie w in to cabinet with dir ection of air flo w

Input v ol ta ge 22,0...27,0 VDC

Nominal cur rent <1 A

Dim ensions 440 mm x 200 mm x 87 mm (w x d x h)

W eight 3.0 kg

Prot ec tion c lass IP 20 (optional IP 21)

Digital I/ O
3 DI, 2 DO, 4 DI/O (programmable)
2 relays NO/NC - 2 relays NO with common COM (250 VAC/3A)

Ambient c on ditions
Pollution deg ree 2
Relative humiditiy < 95%, non-condensing, 3K3
Temperature: storage 55¡C, 1K3, 1K4, transportation -25¡C to 75¡C,
2K3

Appr oval CE, RoHS

Tec hnical Spec if ication F or S yn c Module Fron t vie w of cabinet with SY NC300A

Ecosin e A ctiv e Syn c - HMI An d Displa y Module

Ecosine ac tiv e sync har monic fil ters can be

commissioned via the HMI t ouc h scr een. It

fur ther mor e can be used t o change and monit or

all fil ter p aramet ers and me asur ed v alues of the

thr ee-phase net w ork, plot me asur ement in an

osc illosc ope st yle vie w and sa ve/r est ore

paramet er sets of the c omplet e system.

HMI 7" t ouchscr een

The Displa y Module is a c on venient solution t o

monit or the me asur ed v alues of the thr ee-phase

net w ork and t o change the fil ter p aramet ers

dir ec tly fr ont a po w er module. The Displa y

Module is Plug'n'Pla y and can be hot s w apped

bet w een an y Pow er Module, whether it is single

Pow er Module and Double P ow er Pack. It can be

plugged on 3 sides of the P ow er Module t o adapt

to an y moutning position.

Displa y Module

HMI 7 "

Displa y Module

Mounting t ypes
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The int elligent and modular s ystem appr oach of ec osine ac tiv e sync ser ies of fers tailor ed and most ef fic ient fil ter system solutions:

Ecosin e A ctiv e Syn c - Modular S yst em Appr oach

Ecosin e a ctiv e syn c Ð 60 A Ð IP 20

1 ecosine ac tiv e sync po w er module inc l. CT module

1 display module

Wall-mount (book or flat mounting possible) or r ack-mount (inside slide -in-t echnology cabinet)

Ecosin e a ctiv e syn c Double P ow er P ack (DP P) Ð 120 A Ð IP 20

2 ecosine ac tiv e sync po w er modules

1 CT module

1 High Speed Bus p at ch cable

Mast er-Slave archit ec tur e

1 display module

Wall-mount (book or flat mounting possible) or R ack-mount (inside slide -in-t echnology cabinet)

Syn c m odule S YNC300 A Ð mast er c ommunication m odule Ð IP 20

Flexible installation with cur rent tr ansf ormer s on mains or lo ad side; one simple C T connec tion point

for all modules

Int elligent lo ad and ener gy management

Simple and modular installation (w all-mount or r ack-mount); r ecommended f or 180 A and mor e

Easy fil ter scalabilit y and e xt ension of mitigation cur rent be yond 300 A ; one sync module can c onnec t

and c oor dinat e up t o 5 po w er modules (5 x60 A) in p arallel; higher mitigation cur rent r at es are possible

by p aralleling the s ync modules, e. g. for 4 80 A ac tiv e har monic fil ter , 2 sync modules and 8 po w er

modules ar e requir ed

Available as p ar t of the ec osine ac tiv e sync cabinet (see selec tion table on p age 5) or as an option f or

lat er upgr ade

Ecosin e a ctiv e syn c Ð 60 A Ð IP 54

1 ecosine ac tiv e sync po w er module

1 HMI

1 sync module S YNC300 A (option)

Ecosin e a ctiv e syn c Ð 120 A Ð IP 54

2 ecosine ac tiv e sync po w er modules

1 HMI

1 sync module S YNC300 A (option)

Ecosin e a ctiv e syn c Ð 180 A Ð IP 54

3 ecosine ac tiv e sync po w er modules

1 HMI

1 sync module S YNC300 A

Ecosin e a ctiv e syn c Ð 240 A Ð IP 54

4 ec osine ac tiv e sync po w er modules

1 HMI

1 sync module S YNC300 A

Ecosin e a ctiv e syn c Ð 300 A Ð IP 54

5 ecosine ac tiv e sync po w er modules

1 HMI

1 sync module S YNC300 A
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Mec hanical Data Of P ow er Module

Size

[mm] [in]

A 440 17.32

B 420 16.54

C 219.5* 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

* Module height: 5 r ack units

Dim ensions
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Mec hanical Data Of C abin et

Size

[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

Dim ensions
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Mec hanical Data Of S yn c Module

Size

[mm] [in]

A 440 17.32

B 200 7.88

C 87 3.43

Dim ensions
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Ho w ever, neither Sc haf fner nor its

subsidiar ies assume an y liabilit y

whatsoe ver f or an y er ror s or inac cur acies

of this document and the c onsequenc es

ther eof . Published spec ifica-tions w ar e

subjec t t o change without notic e. Produc t

suitabilit y for an y area of application must

ul timat ely be det ermined b y the

cust omer . In all cases, pr oduc ts must

ne ver be oper at ed outside their published

spec ifications. Sc haf fner does not

guar ant ee the a vailabilit y of all published

pr oduc ts. This disc laimer shall be

go verned b y substantiv e Swiss la w and

resul ting disput es shall be set tled b y the

cour ts at the plac e of business of Sc haf fner
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