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Tnue Hanmonics Solution
-Active Harmonics Compensation
.lmprove Power Quali ty
, Easy Selection
" Minimum Heat-Loss during Operation
" Instantaneous Dynamic Response
'  F lex ib le  Up-Grad ing  /  Redundancy
, Various Capacity Ranges 25A to 1 2OOA 4toVterer{



Harmonics Pollution- Eftects of Hanmonics
PollutionHa.monlca pollutlon la an Incaoaslng probtqm

which affecb.ll power diatribution notworks in

Indu3tdal, com,norclal, telecom end medlcal

appllcatlon.. Mo3t of po$raf converling equlpmenl

or facllltle3 can generate halmonlcs cun€nt:

t Unintorruptible Power Syst6m$ (UPS)

t DC po$r€r systam&tdrargers

r Fr€quency convsrters

r AC/DC varlebl€ ap€€d drlvers

r Fluor€3cent lamos

zwsldir€ machines

r Computera and poripherals

Th€ utlllty fundam.ntal fr.quency wavefo]m t! etther 50 o.
8OHz. Ha.monlca are impure component6 wlth hlghor
fr€quency orderthan that oftho tundamental. For example,
ths 5th harmonlc ord€r ls 25OHz, 5 ttrng8 that of ths 5OHz
funaladrental w.vgform. Theso impuritig3 pottute the
voltaga/curront waveform and dot.riorate tha powor

offectlvene3i of an aqulpmanl ot syrtem. Such
deterioratlon wlll further lead to the followlhg etfect3:

7 Over voltage,/curront in th€ distribution network
7 Over h€at6d power cables due ro skln eff€ct and copper and

lron loss In transiormeis, motors and g€nerators

z Ovsrhsatng In all tyF€a of €lsctronlcs a)'Et6ms

c€Using componsnt failur€ta

r Nubance tripping in circuit br€ak6ls 6nd prctection aelays
z Melfunction of automatic control systems

r Damage to cspacltoE due to r6sonen@

z Inaccuracy of Instrumeni measurEment

z lnt€rf€r€nc€ In tslocommunlcatlon syst€ms
7 Voltage distortion and lagging in power factor

Enersine, the True
Harmonics Solution-
Enoralno, tho lrue haimonlcr aolutlon, lr a solld-

atata powar convaraar that brlng3 aboul ihc

tollowlng .dvenlag.. to lmprove powar quallty:

r Eliminata all harmonic cursnta from non-lin€ar loada

z Comp€naate roactivo pow6r lactor of lagging loada

zAct a6 6 virtual damping r€alator to prevont possiblo

harmonic r€sonanca

Enel.lne APF bahaver llke a haifnonlci cur€nt
ganeratot lt wlll maalure the harmonlcr
g6naratod fabm lh6 non"lln€at loada and cancol

the3o hal|nonlcc wlth a newly ggngratod, opposlto
phaao rhlftod harmonics current of the same

emplltud€.

I ,

Tharo la no n6ctd to meaSurg tho lmpodanc€ ot the power
3y3tom or anlltr:o tho load hannonlc apostrum and thatr
Indlvldual amplltuda, Thc aclectlon la baagd on the known
.ctlmaiad load halmonlct culloht amptttuda (lLh) to b.
compenlatod, thon lel.ct the Enaftln€ APF model whlch
haa lhe output compon8atlng cunEnt ratlng greater than
that of the l|.h. conerally aa a rulo of lhumb, wo
recommand a 2596 hlghor ratlng than tho lLh to bo
compgnsated. For .xampla, It the known tord halmonlci
curr.nt ampllludc ls 80 Amp., tho approp.lata rallng of
tho En.rllne APF lrhould b€ IOO Ampi-

Easy Selection

Gase Study
Normally 3 phaso large ups wlth Bfulra ructlflor f€odback3 haav)/ harmonlca current ot 3096-/1096 THD Into
emergancy generator. lt can cause llna voltage dlatortlon or gonerator malfuncllon. Enel.lne APF l. well
oporato wlih largo UPS to portorm yery low harmonlc faodback, 96n€.atln9 l€a8 than 596,
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V & lrrlr whll€ EnoBlne off
THOV=17.4V"

V & lr whllo Enor]lne on
THDV=3.1 %, THDIr=3O.O%

V & 13 whllo Eno6lna on
THDIs=2.5%
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Minimum Heat.Loss
duning Openation-
Thank3 to ltb unique dellgn, Eneftine APF
produc€s Insertlon losses of les3 than 3 ard at
full compsn€atlon, olterlng significant cost
gayingg in energy. For exampla, the maximum

heatjo33ca of Ener.ine IOOA/3aO\, b l.s!| than

2kw.

Flexiblg Up.Gnading
Redundancy-
In the 6vs t if the r€al values of th€ hjl Is higher than $r€
egtlrnated one, or the |rJ| Increaaes due to additionat loeds
belng added, there is no ove.lo.d risk on the gxisflng

EnoFine APF whlch hav. be.n selact d. Thc Er|ersln. ApF
ha3 curront-limlt capabllity up to tt3 tull rating, thus it wltl
not 3hut down or malfunctlon but wlll continue to olrerate
in full componsating mode- Addltlonal Ene'sine ApF can
be added ln parallgl on slte laier to lneet the Incr€rnent of
the llh \,alues-

Ene.slng APF b equlpped wior a user friendty controt panet-

It la simpl€ to turfl |tre unll on or off end teaturos buzzar
3llence and s)rsl€m alatu3 frorm 4 LEDS Including power On,
Filt€rlng, Full Cort€c{lng, & Error.

The optional LCD panel with speclal blue back ltght offe.g
acce3a to all paaameterS, wavcrtorm3, & gp€ctrum6 for
managoment of bot't Enerslne and st'3tem powsr qua ty-
The graphlc LCD dbplay & control pan6l gives easy accesa
for load, sourE€, & Eneralno:

r Complere wth V l, F, PF, kVAt THD paramerc.s

7 Waveforms & harmonlcs soectrum
t Control commands & settings

Instantaneous
Dynamic Response- Usen.Friendly

Gontnol PanClEnerslne APF omploys IGBT PI,VU convert€r
swltchlng et 20 kHz high frequency using
advancad control tochniqueli. lt re3ponds
Inatantan€ously to the dynamlc variation produced
by ha]rnonlc loada.

losd drr€nt (birtor€ @mp€nsation) eu@ cunant (ater comp€netlon)

Voltage Free
Contacts-
Eneraln€ APF comaa wllh atandard 3 vottag€ free contact
signal outputs llrr easy monlto ng:

7 Fittoring

Opt_io_4al lU! gn itoni n g
and Signaling-
En€rslne APF provldos optlonel
communlcatlon Inlerfacgg:

t Serlal Dort RS232/RS4&5
7 Ethem€t netw€rk RJ45

7 Status & alarms

advancocl comprehenslvs



Equipment storage temporature -2O"C to +7O"C

Op€rating T6mp.6ture +12"C to +25"C (Recommend Rang€) , + O"C to +4O"C (Tolerate RanSe)

Relattuo Humldlly < 95V.

Operatlng Altltude < IOOO m

Referenco Harmonic Slandsrd EN 61000-3-4. IEEE 519-1992

Refor?nc€ Dcslgn Standard EN6O'146

Safety Stand.rd EN5o17a

EN55011, EN500a1-2,  EN61000-4-2,  EN6' tOOO-4-3,  EN61000-4 4,
El.ctromagn6tlc Compailblllty

EN61 000-4-5.  EN61 000-4-6_ EN61000-6-2

Category Untt 254 5OA 1OOA 15OA 2OOA

Line Voltag€ 2O8t4OOt48o! 15o/o

Phase,lwires ES33 series for 3 phase 3 wi.es, ES34 series for 3 phase 4 wkes

Fr€quency 50/60:l:3

Comp€nsating Current in Phase Arms 25 50 1OO 15O 2OA

Compensating Current in Neurral (1) Arms 75 150 3OO 45O 600

Tr€nslent Response Time (2) < 1

Inrush Current Less than rated current

Current Limitation Yes, at full correcting

Sofr Sta.t Sec 10

Heat-toss watr 550 95o 2ooo 3ooo 41oo

Audlble Noise from I Meter dBA 60 60 63 63 6s

Gategory

Color

Protection Index

Dlmensions ES33 series

( W x D x H )  E S g 4  s e r i e s

ES33 series
Wolght

ES34 series

Unit 25A 5OA 1OOA 15OA 2OOA

RAL9OOl

lP20

4.10 x 39O x a80 600 x a1O x 1930 12OO x alo x 1930

490 x 4OO x 920 7OO x 81O x 1930 i4OO x 81O x t93O

55 tO 23O 260 43O
kg

60 75 2ZO 3OO 54O

(1)Appl icable for  ES34 s€r ies only
(2)The total time from detection to sleady compensation at 1OO% load step is less than 40 msec

Hanmonic
Attenuation
Ratio

Architecture
ol Enersine

The compensat ion abi l i ty  of  the Enersine APF is def ined in

terms of Harmonic Attenuation Ratio (HAR, llh / lsh). Typically it

is  greater  than 1O.

Enersine APF provides 3 phase harmonic current  compensat ion,

and the main components of  the APF are as fo l low:
'  Ripple Current  Fi l ter  Module
t ElectromaSnetic Contactor Module

z High Frequency Inductor  Capaci tor  Module

r IGBT Power Converte. Module
t  DC Capaci tor  Module


