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NEW GENERATION ELECTRONIC
THYRISTOR CONTROLLED
PF CORRECTOR SYSTEMS

improved operating efficiency Is
aucial and topical subject around
the world. Reduction of enesgy costs
Is regarded woridwide as one of the
caucial challenges to all branches of
the industry. Reactive enesgy Is chiefly
regarded as one of the causes for the
consumption of unusable enargy and
that Is why reducing reactive enerqy
usage has traditionally been one of
the simplest ways to conserve enargy.
Today, Conventional PF Corrector
Systems are the most cormmon solution

peroviders to eliminate the reactive
energy. However, Conventional PF
Corrector Systems kick in within S to
10 seconds when there s a need for
reactive energy correction. Such a
long time Interval causes overioading
and signihicant losses on the network.
Considering the sum of all losses
caused by hundseds and thousands
of end users, the amount of total loss

reaches tointolerable levels toelectrical
distribution companies. This s why It
has bacome a common practice for

them to confine the end users In ther

reactive energy consumption and even
seflecting the fines on their electrical

bills for thelr excess usage of reactive
energy. Conventional PF Corrector
Systems take the current In one
phase to correct other two phases. At
unbalanced loads it causes capacitive
penaity when the current Is high and
also Insufhcient compensation when
the current Is low.




OVERALL FEATURES

« Each controlled

THYRISTOR CONTROLLED PFC: BENEFITS the device to handle

unbalanced loads at optimum level

Since curent PP corrector systems make commection by acthvating / | . Response time IS 20 msec for fast
deactivating capaciior blocks with comtactors, they cause voltage mbﬁs

transients, arcs, spikes and electrical nolses during switching. The | = capacitor [fe wath 2ero current
dear-cut difierence between contactor-controlled and  thyristor switching.

controlled systems Is shown In the osalloscope screen shots 1 and 2. 'mgm2m
When this situation Is extrapoiated for all Industrial users, the corollary - Sernéconductor swetching Increases

ks that the mains get congested and It can give drastic damage to reliability.

otical loads. This uncontrolled switching at capaditor blocks can |« PErlodic test of capacions and

even cause short circult, contactor switches getting fused, and even semiconductons gives prior fadure

fires. This Is why hundreds of contactor swatches and capadtor blocks

are replaced each year.
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with PMI Blectronic PF Corrector
Systems (EKM), switchi Is made
theough S thyristor - d modules
positionad at 5 arms with binary
logic, which means 32-step capackive
commection. At each anm, also harmonic
filters, connected sertal to capacitors
are used, which not only limits the
current going to capacitors but also

suppress the system harmonics
pengcﬂy. in some models 64-step

capadtive correction 5 used. The
performance of this new generation
systems during Its operation with the
bne Is recorded to Fluke 435 Analyzes

(Table 1 and Table 2). Unbalances
or distortions e eliminated by the
separate comection of each phase.
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As can be observed In Tables 1 and 2, while the active total power
ks steady (61 kw — 65 kw), total active and reactive power drops
significantly to prevent the overloading at mains and transformerss.




CUTTING EDGE TECHNOLOGY

Thyristor controlled three phase electronic PF comrector with

32 step and 64 step sensitivity

New generation Electronic PF Corrector Module (EXM) and
Electronic PF Corrector Three Phase (EKT) ase designed n such
a way that thay completely eradicates the ensegy losses cused

by classical PF Corrector systems.

32 & 64 Step

at 5 Arms/6 Arms with
Binary Logic

HARMONIC SUPPRESSION

The 5 arms ate switched via thyristor-diode modules with binaey logic, thus the
1esuiting step value 5 calculated to be 25 = 32 For example, when the capacitor
value at fust arm starts with 200 uF (4 kvar), the value at the final arm would be
3200 uf (64 kvar) and the resulting total capacity of the module becomes 124 kvar
(448+16+32+464) with 4 kvar sensitivity. To match 75 kvar need, 1.2 and 5. arms
are switchad and the 76 kvar monophase capacitor & activated.

6 arms are used In highes powers for 2°-64 step comection and bettes sensivity.

Ar each arm, Installed harmonic filters (being sertal to capacitors) not only limit the current going to capactors but also
suppress the system harmonics and the resulting harmonics of fast switching pesfectly.

SEFARATE CORRECTION OF EACH PHASE [EXM) - CAPACITIVE AND
INDUCTIVE CORRECTION WITH 20 MSEC CORRECTION SPEED

{EKM-EKT)

Load unbalances among phases are perfectly ebminated
with separate correction of each phase. The number of
activated capactors 5 knited to the actual requsement
at each phase. Capacitive reactive load correction s also
maintained at each phase with a similar logic. Added
reactor to sicth arm can also be set In motion via thyristor
module ¥ inductive kvar is needed.

LONGER COMPONENT LIFE WITH ZERO CURRENT SWITCHING
Zaro current switching of thyristor diode modules enables
the current at capackors to naease gradually, starting
from zero to maamum level which In turn prolongs the
overall etime of capactors significantly. in addttion, the
current s aso imited thanks to harmonk filtess that e
connected serlal to capacitors.

NETWORK ANALYZER AND EASY CONTROL

All enargy parametess ({18, cos, PF, KVAR, KVA, kW) can be observed
and tracked via LCD panel in addition all parameters can be monitored
and reported via remote communication Interface through RS232, RS48S,

TCPP, Modbus and Profibus.

MOOULAR ARCHITECTURE, EASY INSTALLATION

Thanks to ®s modular configuration, modules can be
connacted in paraliel to EKM and EKT serles when there
Is 2 nead for capacity Increase, bringing lower Inwvestment
cost for the long term. its configuration Is with wiring to
current modules and bars only. In case of 2 faflure with
one of the modules, the other two continue to operate
with no disruption.

PARALLEL OPERATION

The systemn can work In parallel up to 4 units This allows us
to Increxse the power and allow redundancy. In addition
to that when the system comprtses fast changing loads
with stable ones, EXM module working In paraliel weth
the conventional system would be the best solution 10
comect the changing load
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EKT SERIES - SINGLE PHASE CONTROL PFC
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EKM SERIES - INDEPENDENT PHASE CONTROL PFC
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ELECTRONIC PF CORRECTOR MODULE (EKKM)
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UMIQUE SOLUTIOM for ELECTRIC - Longer component [fe with zano
PAMEL AFPLICATICNNS current saitoning
- Ralay and 64 Step Thyristor Block in a - Switching at 20 msec

single Module - Integrated power conbrol relay

- (f-set satting to esadicate phase

- Thymistor switching technalogy and displacement caused by curent

high spaed control reday In a single

trarsfommer
module
- Easy service with salf test
- Thiee phase power control module- 64 - Compact structhure aasy conmaction Xl MAODULE 350 kVAR
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THE OPERATION OF EKM AND EKT SERIES
PF CORRECTOR SYSTEMS WITH GENERATORS

Classical pf comrector systems are
widiely used betng dvectly connected
to mains with no Iink to generator sets.
The reasons for such an application are
shown as;

1 — Resonance cuent at generator
mainly caused by generator's Bmited
output powes and its higher iImpedance
than the mains

As demonstiated below, while the active
stable (81 kw-83 kw), the KvA value diminishes by more
than 25% (116 kvA - 84 kvA). Such a significant difference

can be explained by as follows;

1. Addtional Power Capacty: Generators consumed
power for seactive energy (over 25%) can be usad for active
enesgy (pf comected from 0.7), so that it will be possible to
have more loads with the same genarator set.
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Blectionic PF Corrector Systern s OFF

2 - Yoltage harmonics at contactor
controlled pf comrector systems due to
uncontrolled switching

Contrary to above, with 2290 cusrent

switching and hasmaonic filter topaliogy,
thyristor controlled EKM-EKT series

electronic pfcomactor systems aeateno
distortion on generator output values
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and boost powes factor value. Tables
on the next page Bustrate the active
power (kw) and the power (kvA) when
electronic pf corrector system isONand
OFF while connected to 2 generator set.
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THYRISTOR CONTROLLED PFC CORRECTOR DATASHEET
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