
FAST RESPONSE, TRANSIENT FREE

REACTIVE POWER COMPENSATION SYSTEMS

EQUALIZER:
A reol time tronsient free system, used to compensote extremely
ropid loods within one cycle (typicolly 5-20 mSec).

ACTIVAR:
A fost tronsient free system, used to compensote ony lood within
3-4 seconds.

TYPES AVAILABLE:

o Bosic Systems:

o Detuned Systems:

o Tuned Systems:

Include iron core reoctors to limit the inrush current.

Include lron core reoctors thot detune the network to prevent

reosononce ond obsorb up to 50% of the 5th hormonic
Individuolly designed to obsorb the 5th ond 7th hormonics.

/ NEEL.
\-r

e*aftkf;**

EQUALTZER & ACTTVAR
o Tronsient Free copocitor group switching, using electronic

switching elements
o Prevents domoge to sensitive electronic equipment
o Soves energy
e Hormonic filtrotion
o Accurote power foctor control, even in the presence of

hormonics
o Dromoticolly increoses the life expectoncy of switching

elements ond copocitors
o Considerobly lower temperoture rise of copocitors ond inductors

due to unique scon feoture
o Built-in three phose network onolyzer, meosuring oll network

porometers including hormonics
o Unique self testing ond comprehensive reporting feoture.

EQUALIZER (in oddition to the obove)

o Cycle by cycle reoctive power compensotion (totol ocquisition
time of 5-20mSec)
Prevents voltoge drop ond flickering
Used for Reol Time opplicotions, such os spot welding ond
motor stort-up

o Enhonces copocity of locol generotor systems, such os
diesel ond windmill generotors.
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The ACTIVAR is o stote of the ort, electronic switching
device designed to reploce electromechnicolly switched
equipment in power foctor correction (PFC) systems.
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ond tronsient freeSmooth ond tronsient free
Connection ond disconnection of the copocitor to ond
from the network occurs ot zero current crossing. This
smooth connection ovoids the tronsient effects typicolly
creoted by electromechonicolly swicthed PFC systems.
The totol ocquisition time (full compensotion of reoctive
current) is only 3 to 4 seconds which is much foster
thon electromechonicolly switched PFC systems.
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The electronic switches do not weor out or deteriorote
during the switching process ond the copocitors ore not
odversely offected by tronsients. These odvontoges
contribute to o much longer life expectoncy compored
with electromechonicolly switched PFC systems.

POWER lQ Meosurement & Anolysis Softwore
This softwore disploys the system's stotus os well
os the meosurement results on numerous screens
running under Windows. All network porometers,

including hormonics up to the 63'o con be
recorded ot preselected intervols. The durotion
of the recording is only limited to the size of the
computer's hord disk. The softwore con be set
to record doto bosed on selected triggers of
vorious network porometers, such os voltoge sogs
ond/or current spikes. The system records before
ond ofter the trigger event. The softwore hss intro-
net ond internet support.

ReolTime Meosurements
The power foctor is controlled very occurotely by meons
of on odvonced closed loop control & meosuring unit,
thot tokes into considerotion oll three phoses ond the
effect of hormonics (l through 63).

Scon Mode
The ACTIVAR system is equipped with o unique scon
feoture thot protects copocitors from "exploding" ond
contributes to longer life expectoncy. This is ochieved
by reducing overcurrent ond overheoting in the copocitors
which moy result from hormonics on the mqins. The
switching element con perform on unlimited number
of switching operotions. The connection of one group
o f  c o p o c i t o r s  o c c u r s  s i m u l t o n e o u s l y  w i t h  t h e
disconnection of onother group. This operotion is
performed every few seconds ond engoges oll copocitor
groups in turn, resulting in o reduction of meon current
due to the lower rotio of engogement time to cycle time
(duty cycle.)
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The scqn feoture, together with the unique reoctor design,
substontiolly reduces the temperoture rise of the reoctors
ond protects the cobinet from overheoting.

Resononce Free
There is on ongoing, cumulotive reduction of copocity
in electromechonicolly switched PFC systems due to the
effect of tronsients during connection ond disconnection.
This con be detrimentol to detuned Electromechonicolly
switched systems where the chonges in rotio between
the copocitors/reoctors shift the resononce frequency,
which moy result in resononce. The ACTIVAR prevents
these conditions.
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The Equolizer is o fost response system thot is used to compensote ony voriotion in
reoctive power within one cycle of the network.

Correct compensotion using the Equolizer

The top groph demonstrotes how the Equolizer compensqtes the reoctive current of
fqst loods with q durotion of l4 cycles. Typicol ocquisition time (full compensotion
of reqctive current) is less thon one cycle ond the totol current is substontiolly reduced.

Adverse effects of slower response systems
The bottom groph demonstrotes incorrect compensotion where the response time is
3 cycles for the connection of o single group ond the ocquisition time required to
connect o totol of 4 groups is I 2 cycles.
Due to the deloy in compensotion the current is portiolly reduced qnd due to the
corresponding deloy in disconnection of the copocitor groups there is residuol current.
The totol effect of the compensotion system on the current is negotive since the
qveroge current of the lood is increosed insteod of being reduced. This increoses
voltoge flickering due to overcompensotion.

Applicotions
Lorge ond ropid voriotions in reoctive power normolly occur during spot
welding operotions ond motor stort-up. The Equolizer minimizes the negotive
effects of these loods, resulting in improved power quolity ond system copocity.

Spot Welding
Spot Welding loods fluctuote extremely ropidly ond consume lorge omounts
of reqctive power. Resultont voltoge sogs tend to reduce welding quolity ond
con impoct welding productivity. In oddition, these loods often creote o high
level of voltoge flickering, which frequently exceed the recommended IEEE
limits.
High-Speed reoctive compensotion systems cleorly offer the following benefits:
lmproved welding quolity, increoses process output ond eliminotion of
flickering. Significont copitol investment is reduced by better util izotion of
the existing infrostructure.

The top ond middle grophs demonstrote thqt the Equolizer prevents voltoge
drop ond flickering; substontiolly reduces the current ond compensotes
reoctive energy.

The bottom grophs demonstrote welder output current (cor industry). The
opt imol condit ion is o stqble currentwithin q ronge of I1,000 omp. With the
Equof izer, the current voriotions ore *l- 200 Amp ond without the Equolizer
the current yoriotions ore *l- 800 Amp. A stoble current significontly improves
welding quolity. Over-current con couse domoge to the electrodes os well
os to the moteriol being welded. Undercurrent during welding operotions
deteriorotes welding quolity.

Centrol Compensotion of Stort-Up Current of Lorge Motors
Lorge squirrel cose inductive motors, when connected directly on-line, consume
high current during the stort-up period (six times higher thon steody stote
operotion). However, if the network is weok, the high current leods to substontiol
voltoge drops which interfere with other loods, reducing the init iol torque ond
increosing stort-up time.
The Equolizer trocks the reoctive current, compensotes it within one cycle, ond
provides the following feotures :

o Moins protection ogoinst voltoge drops coused by high momentory consumption
of reoctive current
Centrql storting of oll loods, thus ovoiding the use of individuol storters
required to protect the moins ogoinst voltoge drop
Direct connection of motor to moins, to obtqin moximum torque during
connection. This feoture is unique to the Equolizer system, since storters of oll types
reduce the current going through the motor, thereby reducing the storting torque.
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Functionol Diogrom

The CONTROLLER

Stondqrd systems
Without Circuit Breoker
Single cobinet 80x60x210 cm (W x D x H),
Duql door single cobinet l0ox60v2l0 cm,
Two cobinets 160x60x210 cm, 9 groups
Four cqbinets 120x60x210 cm, l2 groups

Porometer Phdses Loqds
Meosurement Level

Phosero Phdse Curenr"

Phaseio Phasevolicoe

L] ,  L2 ,  L3

1 2 , 4 3 , L 3 4

LI ,  U ,  L3

I 2  D 3  L 3 4

Ll, LZ L3 Totol

Ll, L2, L3 Totol

Time of use (TOU), in, out, n4 tdor

Reddive Enerdv lkVARh)

THD ot Neddl Curenr

THD ot Phose to Pho* Cunent

THD dt Phdse Votroge

THD ot Nesrol Voltoge

THD ot Phose to PhoseVoftooe

)-2, L2-3, t3-\
L I ,  LZ  L3

I  2  L 2 3  L 3  I
Bormonics d Phose Curent

Horfronics d Neutor Curent

Hormonics of Phdse to Phose C!treni

Barmonics d Phose Vohoge

Bormoiics ot Neuriol Voltoge

Bormonics ot Phose to Phos€ Voltooe

t 2 , Q 3 , t 3 l
L I ,  L2 ,  L3

I  2  L 2 3  L 3  I
WovJo.ms d Phase Cutrent

wdvdorms ol Neutrc cutrent

Woveforms d Phose to Phos€ Curienl

Woveforms al Phose Voltoge

wdvebrms di Neurol vokog€

Wdveforms ai Phdse ro Ph.r. Voltrd.

11,  L2 ,  L3

Lt 2, L2 3, L3
L] ,  L2 ,  L3

* Uniquefeotures mdeing internol clreft of feedertcnsformetrelissecondory
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3 groups
4 groups

NEEL INDUSTRIAL SYSTEMS PVT. LTD.
402, Sapphire Arcade, 42, M.G Road, Ghatkopar (East),
Mumbai -400 077. . Bangalore
rel .022-2516 4326127 . Chennai
Fax: O22-2516 4317 . DelhiEmail : neelsys@vsnl.com, neelsys@dishnetdsl.net
Website : wwwneelsvstems.com

The Equolizer includes custom designed, iron core reoctors in series
with the copocitors.

lron Core Reoctors
The iron core reoctors ore monufqctured under tight toleronces
The reqctors ore constructed with o lominoted low hysteresis losses
iron core, precision controlled oir gops ond copper windings, ond
hove closs H insulqtion (l80oC).

Systems without tuned or detuned reoctors ore equipped with l imiting
reoctors designed to l imit the inrush current which moy develop in
the copocitors during power up. This ovoids domoge to the switching
elements, fuses ond copocitors.

The detuned reoctors prevent reosononce by shifting the
copocitor/network resononce frequency below the first dominont
hormonic (usuolly the 5'n)

A tuned reoctor design is ovqiloble upon request (to obsorb most o{
the 5'n ond 7'n hormonics.)

Copocitors
The copocitors ore low loss (0.25WkVAr) MKP type in cylindricol
oluminium cosing. The MKP copocitor is o metoll ized polypropylene
film copocitor with self heoling properties ond on overpressure teor-
off fuse.
Copocitor elements for 400V ond 480V networks ore roted 440Y+10"/"
ond 525V+ | 0% respectively to cope with hormonics ond over voltoge.
The copocitors ore connected during current zero crossing, ond
operoted in time shoring (SCAN mode), in order to reduce the effects
of electricol or thermol overlood ond ensure on extended period of
operoting time (stotisticol life expectoncy : over ten yeors).

The switching module is comprised of solid stote switching elements,
which provide relioble, high speed, tronsient free operotion. Eoch
switching module switches upto three copocitor groups, using double
phose electronic switches for eoch three phose copocitor group.
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