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® MORE THAN 65 YEARS OF HISTORY

International Capacitors S.A. is a consolidated company
in both Spanish and international markets thanks to many
years of experience and dedication to what it has been its
product par excellence along its history: the capacitor for the
electrical installation. With its commercial brand name LIFA-
SA, present in the market for more than 65 years and a cons-
tant technical and technological evolution, it has succeeded
in getting adapted continuously to the progress and market
requirements nowadays.

LIFASA capacitors are present in the market since 1949. More
than 50 % are exported to 70 countries in five continents. Ca-
pacitors are manufactured according to European and other
International Standards. They have obtained large number
of certificates and approvals.
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® HIGHEST QUALITY STANDARDS

International Capacitors S.A. has been from its beginnings a
pioneering company in the promotion of the quality of its
products. Since 1987, it maintains an ISO9000 Quality Sys-
tem periodically audited by international bodies.

At present, it has quintuple certification 1S09001:2008,
1SO14001:2004, OSHAS 18001:2007, IEC QC 080000-RoHS and
REACH, that guarantees the highest quality standards in its
products, while they are manufactured in a way both envi-
ronmentally friendly and safe and healthy for its workers. It
also has energy efficiency certification I1SO 50001:2011

All products included in this catalogue fully comply with the
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The company is commited to give the best service with maxi-
mum flexibility to meet customer requirements.

e Economical and technical advices.

e Support in installation and commissioning.

e Permanent support during the whole life of our products.
¢ Trainig on site and in factory.

e International warranty.

Every person in the company is trained and motivated to par-
ticipate actively in achieving this objective.
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POWER FACTOR

o DEFINITION

When a load is connected to a line, the load absorbs a cu-
rrent that depends on its electrical characteristics. The pro-
duct of this current by the applied voltage is called apparent
power.

The apparent power is composed by the active power, that
is the one that the load can supply (as mechanical power or
heat) and the reactive power which is needed to generate
the magnetic field necessary for the operation of certain ty-
pes of loads. The relation between the active power and the
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apparent power is defined as power factor (PF) (or in pure (3 (oo 00l
sinusoidal systems cos @):
Jksé olgi / Active power
PF —
oW olei/ Apparent power
Power factor value varies from 0 to 1. Table 1 shows the approximated power factor values for some common loads.
Tab. 1

LOAD TYPE PF

Incandescent lamp 1.00
Fluorescent lamp 0.50-0.60

Lighting

Mercury vapour lamp 0.50
Sodium vapour lamp 0.50 - 0.60
Induction motor Unloaded-Full load 0.15-0.85

Resistance welding 0.60

Welding

Arc welding 0.50
Induction furnace 0.60-0.80
Electrical furnances Arc furnace 0.70-0.80

Resistance furnace 1.00

© REACTIVE POWER COMPENSATION

Although the reactive power required by inductive loads is
not used in profitable work, it has to be generated, trans-
ported and distributed through the electrical network. This
fact forces to oversize transformers, generators and lines, as
well as provokes the existence losses and line voltage drops.
For this reason, most of the electrical authorities penalize
reactive power consumption with additional charges. Electri-
cal capacitors installed near the inductive loads produce the

reactive power required by these inductive loads.
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Their connection to the electrical network is called compen-
sation or improvement of the power factor. It is the most
economical, easy, and safe system to supply the required re-
active power. Power factor improvement gives the following
advantages to the user:

e Removal of additional charges in the electricity supply
invoice.

¢ Decrease of active power losses in the cables.

e More power available at the secondary of transfor-
mers.

¢ Reduction of voltage drops.

The savings in the electricity bill obtained by the elimination
of the additional charges for the reactive power allows a fast
payback of the installation of the capacitors, usually ranging
between 12 and 18 months.
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This type of compensation is applied to motors, transfor-
mers, and in general to loads with a long operating time. Ca-
pacitors are connected directly in parallel to the terminals of
the loads (Fig. 1).

¢ Savings of devices for the connection and disconnection of
the capacitors.

e Reduction of the current flowing in the lines, allowing the

use of smaller size cables and switchgear and additional

power released.

e Expensive system, as when the loads do not work full
time, part of the capacitors are kept out of operation.

An indication of the necessary compensation of motors and
transformers is given in Tables 2 and 3.

To avoid the danger of self-excitation it is neccesary to limit
the power of the capacitor to 90% of the no load reactive
power of the motor or that the capacitor has an integrated
switching device.
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Where: Q.= Capacitor power (var)

Fig. 1

I,=No load current of the motor (A)

U,= Voltage between phases (V)

Tab. 2
951 Olgd 3 (o 8 ppolie
Approximate values of reactive power

Py motor wm | vem | om | rom
kw HP kvar kvar kvar kvar
7.5 10.0 3.0 3.0 4.0 5.0
11.0 15.0 4.0 5.0 5.0 6.0
15.0 20.0 6.0 6.0 7.5 7.5
18.5 255 7.5 7.5 9.0 10.0
22.0 30.0 9.0 10.0 10.0 12.0
30.0 40.0 12.5 12.5 15.0 15.0
37.0 50.0 15.0 15.0 20.0 20.0
45.0 60.0 17.0 20.0 22.0 22.0
55.0 75.0 20.0 25.0 25.0 25.0
75.0 100.0 25.0 30.0 30.0 30.0
90.0 125.0 30.0 35.0 40.0 40.0
110.0 150.0 35.0 40.0 45.0 50.0
132.0 180.0 40.0 50.0 50.0 60.0
160.0 220.0 45.0 55.0 60.0 70.0
200.0 270.0 50.0 65.0 70.0 80.0




When there is a large and spread number of inductive loads
in the installation, the individual compensation can become
uneconomical. In these cases the centralized compensation
by means of an automatic capacitor bank with automatic re-
gulation offers the most simple and economical solution (Fig.
2). Total power is subdivided in a number of capacitor steps
that can be connected independently. A reactive power con-
troller measures continuously the needs of the installation
and connects or disconnects the capacitors to reach a pre-
fixed cos @.

e Total capacitor power smaller than the one needed in indi-
vidual compensation.
¢ Reduced installation costs

Table 4 gives the necessary capacitor bank power to get the
required cos ¢ improvement.

Usually applied in the case of having an installation with its
own distribution transformer and with the power meter in
the High Voltage (HV) side. Reactive power consumed by the
transformer when connected to the mains is compensated
permanently by connecting a capacitor to the secondary of
the transformer. Table 3 gives the capacitor power required.

This type of compensation can also be applied when the ins-
tallation has a very important load, as for example, a motor
of very high power, by using the individual compensation for
the motor and the centralized compensation for the rest of
the installation.

Fig. 2
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Approximate capacitor power
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Transformer rated power Transformer primary voltages

KVA 5{(10kV 15/20 kv 20/30 kv
var kvar kvar

100 6 8 10
120 8 10 12
160 10 12 15
200 11 14 18
250 15 18 22
315 18 20 24
400 20 22 28
500 22 25 30
630 28 32 40
800 35 40 45
1000 45 50 55
1250 50 55 60
1600 65 70 75
2000 80 85 90
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Tab. 4

Capacitors power in kvar, per kW of load, to pass from cos @ to cos @,

Initial values Cos ¢,
tg @1 cos @1 0.80 0.86 0.90 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1.00
1.98 0.45 1.230 1.384 1.501 1.532 1.561 1.592 1.626 1.659 1.695 1.737 1.784 1.846 1.988
188 0.46 1.179 1330 1.446 1.473 1.502 1.533 1.657 1.600 1.636 1.677 1.725 1.786 1.929
1.88 0.47 1.130 1.278 1.397 1.425 1.454 1.485 1.519 1.532 1.588 1.629 1.677 1.758 1.881
1.82 0.48 1.076 1.228 1.343 1.370 1.400 1.430 1.464 1.497 1.534 1575 1.623 1.684 1.826
1.77 0.49 1.030 1.179 1.297 1.326 1.355 1.386 1.420 1.453 1.489 1.530 1.578 1.639 1.782
173 0.50 0.982 1.132 1.248 1.276 1.303 1.337 1.369 1.403 1.441 1.481 1.529 1.590 1.732
1.68 0.51 0.936 1.087 1.202 1.230 1.257 1.291 1.323 1.357 1.395 1.435 1.483 1.544 1.686
1.64 0.52 0.894 1.043 1.160 1.188 2215 1.249 1.281 I35 1353 1.393 1.441 1.502 1.644
1.60 0.53 0.850 1.000 1.116 1.144 1171 1.205 1.237 1.271 1.309 1.349 1.397 1.458 1.600
{855 0.54 0.809 0.959 1.075 1.103 1.130 1.164 1.196 1.230 1.268 1.308 1.356 1.417 1.559
1.51 0.55 0.769 0.918 1.035 1.063 1.090 1.124 1.156 1.190 1.228 1.268 1316 1.377 1.519
1.47 0.56 0.730 0.879 0.996 1.024 1.051 1.085 aLli7/ 1.151 1.189 1.229 1.277 1.338 1.480
1.44 0.57 0.692 0.841 0.958 0.986 1.013 1.047 1.079 1.113 1.151 1.191 1.239 1.300 1.442
1.40 0.58 0.665 0.805 0.921 0.949 0.976 1.010 1.042 1.076 1.114 1.154 1.202 1.263 1.405
1.36 0.59 0.618 0.768 0.884 0.912 0.939 0.973 1.005 1.039 1.077 1.117 1.165 1.226 1.368
133 0.60 0.584 0.733 0.849 0.878 0.905 0.939 0.971 1.005 1.043 1.083 1.131 1.192 1.334
1.30 0.61 0.549 0.699 0.815 0.843 0.870 0.904 0.936 0.970 1.008 1.048 1.096 1.157 1.299
1.26 0.62 0.515 0.665 0.781 0.809 0.836 0.870 0.902 0.936 0.974 1.014 1.062 15123 1.265
123 0.63 0.483 0.633 0.749 0.777 0.804 0.838 0.870 0.904 0.942 0.982 1.030 1.091 1.233
1.20 0.64 0.450 0.601 0.716 0.744 0.771 0.805 0.837 0.871 0.909 0.949 0.997 1.058 1.200
il 0.65 0.419 0.569 0.685 0.713 0.740 0.774 0.806 0.840 0.878 0.918 0.966 1.007 1.169
114 0.66 0.388 0.538 0.654 0.682 0.709 0.743 0.775 0.809 0.847 0.887 0.935 0.996 1.138
ALkl 0.67 0.358 0.508 0.624 0.652 0.679 0.713 0.745 0.779 0.817 0.857 0.905 0.966 1.108
1.08 0.68 0.329 0.478 0.595 0.623 0.650 0.684 0.716 0.750 0.788 0.828 0.876 0.937 1.079
1.05 0.69 0.299 0.449 0.565 0.593 0.620 0.654 0.686 0.720 0.758 0.798 0.840 0.907 1.049
1.02 0.70 0.270 0.420 0.536 0.564 0.591 0.625 0.657 0.691 0.729 0.769 0.811 0.878 1.020
0.99 0.71 0.242 0.392 0.508 0.536 0.563 0.597 0.629 0.663 0.701 0.741 0.783 0.850 0.992
0.96 0.72 0.213 0.364 0.479 0.507 0.534 0.568 0.600 0.634 0.672 0.712 0.754 0.821 0.963
0.93 0.73 0.186 0.336 0.452 0.480 0.507 0.541 0.573 0.607 0.645 0.685 0.727 0.794 0.936
0.90 0.74 0.159 0.309 0.425 0.453 0.480 0.514 0.546 0.580 0.618 0.658 0.700 0.767 0.909
0.88 0.75 0.132 0.282 0.398 0.426 0.453 0.487 0.519 0.553 0.591 0.631 0.673 0.740 0.882
0.85 0.76 0.105 0.255 0.371 0.399 0.426 0.460 0.492 0.526 0.564 0.604 0.652 0.713 0.855
0.82 0.77 0.079 0.229 0.345 0.373 0.400 0.434 0.466 0.500 0.538 0.578 0.620 0.687 0.829
0.80 0.78 0.053 0.202 0.319 0.347 0.374 0.408 0.440 0.474 0.512 0.552 0.594 0.661 0.803
0.77 0.79 0.026 0.176 0.292 0.320 0.347 0.381 0.413 0.447 0.485 0.525 0.567 0.634 0.776
0.75 08 | - 0.150 0.266 0.294 0.321 0.355 0.387 0.421 0.459 0.499 0.541 0.608 0.750
0.72 081 | - 0.124 0.240 0.268 0.295 0.329 0.361 0.395 0.433 0.473 0.515 0.582 0.724
0.69 L 0.098 0.214 0.242 0.269 0.303 0.335 0.369 0.407 0.447 0.489 0.556 0.698
0.67 083 | - 0.072 0.188 0.216 0.243 0.277 0.309 0.343 0.381 0.421 0.463 0.530 0.672
0.64 08 | - 0.046 0.162 0.190 0.217 0.251 0.283 0.317 0.355 0.395 0.437 0.504 0.645
0.62 085 | - 0.020 0.136 0.164 0.191 0.225 0.257 0.291 0.329 0.369 0.417 0.478 0.620
0.59 0.86 0.109 0.140 0.167 0.198 0.230 0.264 0.301 0.343 0.390 0.450 0.593
0.57 087 | - - 0.083 0.114 0.141 0.172 0.204 0.238 0.275 0317 0.364 0.424 0.567
0.54 08 | - 0.054 0.085 0.112 0.143 0.175 0.209 0.246 0.288 0.335 0.395 0.538
0.50 08 | - - 0.028 0.059 0.086 0.117 0.149 0.183 0.230 0.262 0.309 0.369 0.512
0.48 080 | - i 0.030 0.058 0.089 0.121 0.155 0.192 0.234 0.281 0.341 0.484
0.46 091 | - e I 0.030 0.060 0.093 0.127 0.164 0.205 0.253 0.313 0.456
0.43 e — | — | — 1 — | — 0.031 0.063 0.097 0.134 0.175 0.223 0.284 0.426
0.40 093 | - R e e - 0.032 0.067 0.104 0.145 0.192 0.253 0.395
0.36 = = | = || = | == || = || = 0.034 0.071 0.112 0.160 0.220 0.363
0.33 095 | - E e e i I 0.037 0.078 0.126 0.186 0.329
0.29 LR == || = || = || == == || == || == = 0.041 0.089 0.149 0.292
0.25 0.97 e - - | - | - | 0.048 0.108 0.251
0.20 BEEE = || = || = || = = || == || = = || = || = 0.061 0.203
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HARMONICS

® HARMONIC DISTORTION

Harmonic distortion levels in the electric mains have been
increasing in recent years because of the large development
and use of power electronics. Harmonic distortion is nowa-
days a common problem in plants and facilities. It is often
caused by static power conversion equipment, such as varia-
ble speed drives for motors, soft starters, rectifiers and UPS
systems. Harmonic distortion can cause cables and transfor-
mers to overheat, circuit breakers to trip and computers and
communication equipment to malfunction.

® OVERCURRENTS IN CAPACITORS: RESONANCE

In operation, most of the static converters, need reactive
power that has to be compensated by capacitors. When
reactive power compensation equipment is installed to be
used with converters generating harmonics, resonance con-
ditions can cause high harmonic voltages and currents that
can damage both, capacitors and the electrical installation.

Impedance of the capacitors decreases when the frequen-
cy increases, presenting a low impedance path for harmonic
currents. Those currents, added to the fundamental current,
can produce dangerous overloads on the capacitors. Power
factor correction capacitor forms a parallel circuit with the
inductance of the supply network and the transformer (Fig.
3). Harmonic current generated by a static converter is divi-
ded between both branches of the parallel circuit, depending
on the impedance presented by the circuit for this harmonic.

It should be pointed out that the current flowing through
the capacitor and the network supply could be much higher
than the one generated by the converter, depending on how
near its harmonic frequency is to the resonance point of the
parallel circuit. This could happen for each of the harmonic
currents generated by the converter. This can be a damaging
overcurrent for the capacitor. In the worst case, when the
frequency of any of the harmonic currents of the static con-
verter is the same, or near the resonance frequency of the
parallel circuit, the current flowing through both branches
become so great that the whole installation can be seriously
damaged.

Harmonic currents also produce over-voltages that affect the
total voltage applied to the capacitor. The current for each
harmonic absorbed by the capacitor, can be calculated from
the following equation:
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Harmonic / g, I

i In In
cn = = S
X,
I @ k
nle n’ 0.

I, = Harmonic current of “n” order that flows through
the capacitor.

Iy, = Harmonic current of “h” order generated by the
load.
xc = Capacitive reactance of the capacitor at the funda-

mental frequency.

a2 o by asS o jeme L5 5l A Sgeyle o adal) ol
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50 A eilSTgusl g oyl a s o sl e slssl Sy el o Sy
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This equation shows that the harmonic currents flowing
through the capacitor, can be very high in certain circum-
stances. The worst situation happens when the capacitor
and the inductance of the supply network form a resonant
circuit. This will happen when:

| Ze | B
= 2 Qc

® SOLUTIONS

To find the best solution for power factor correction equip-
ment in an installation with loads generating harmonics, it is
neccesary to make an accurate analysis. Such analysis should
include a computer simulation of the electrical installation
and needs full information about the rated power and the
short circuit voltage of the feeding transformer, the short
circuit power of the network, and also monitoring of the cu-
rrents of the loads generating harmonics, recorded during a
reasonable period of time.

As all this information is sometimes difficult to find out, it is
common practice to make a simplified study from only two
values: the rated power of the feeding transformer and the
power of the loads generating harmonics.

As a result of the analysis and taking into account the final
objective of the project (purely power factor compensation,
reduction of the harmonic distortion level, both, etc.), the

possible solutions are the following:

12

Mains short circuit reactance at the fundamental
frequency.

X]=

O = Reactive power of the capacitor
Sk = Short circuit power of the supply network.

n= Harmonic order.

Fig. 3
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Reinforced capacitors (R460)

Reinforced capacitors are used when the harmonic distortion
level, even if reduced, is enough to produce dangerous over-
loads in the capacitors that exceed the safety values allowed
by the IEC standards. These capacitors are manufactured
with a reinforced dielectric, which provides high durability
under very adverse conditions and could work continuously
at a maximum overvoltage value 1.15 Up,.

Protection filters

Protection filters are used, in supply networks having a high
level of harmonic distortion, when the final objective is re-
active power compensation at the fundamental frequency.

Their purpose is to avoid that harmonic currents overload
the capacitors by diverting them to the mains. Protection
filters are made by connecting reactors in series with capa-
citors, in such a way that the tuning frequency of the whole
unit is set at a value between the fundamental frequency
and the frequency of the lowest present harmonic, which is
usually the 5th order harmonic.

Harmonic filters
These filters are used when the main objective is to reduce
the harmonic distortion in the supply system.

Problems caused by harmonics:

¢ Interferences in telecommunications.

¢ Distortion on the mains voltage.

¢ Disturbances in electronic and data processing systems.

e Erratic operation of control and protection relays.

e Failures in transformers and motors, due to overhea-
ting caused by losses on the core.

e Overheating of protective fuses causes them to blow.
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EXAMPLE OF THD ANALYSIS

%Vn L1
=

%Vn L2
(=]

%Vn L3
=

2 3 4 5 6 7

8 9 10 11 12 13

HARMONICS
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Power Capacitor / < 13 3l I

POWER CAPACITORS

PRISMATIC CAPACITOR TECHNOLOGY

LIFASA capacitors are manufactured using the most advan-
ced technologies, coming from an in depth knowledge of the
manufacturing process and also from very strict laboratory
and R+D tests. The enormous experience in installations,
acquired over many years, allow us to incorporate in the new
design the necessary characteristics to optimize the use of
the product.

Capacitors are composed of capacitive elements wound
from low loss polypropylene film. This dielectric is vacuum
metallized, what gives it an excellent self-healing characte-
ristic (MKP).

Elements are covered with a thermohardening resin of high
dielectric properties and are not oil filled. Elements are con-
nected to obtain the required reactive power and are mou-
nted in steel cases. Void spaces between elements and the
case are filled with a non-flammable, inert and non toxic ma-
terial. Each element is individually protected.

This construction system avoids any risk of explosion of the

capacitor and meets all the tests specified in the IEC 60831-
1 and IEC 60831-2 standards.

FILM

Dielectric: Polypropylene

Metalization
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ADVANTAGES
e Capacitors are dry type and consequently ecologically safe:
there is no possibility of impregnating liquid leakage.

e Losses are specially reduced: lower than 0.05% (< 0.5 W/
kvar).

e Capacitors are a self-healing type: in case of a dielectric
breakdown, due for example, to a transient over- voltage,
the self-healing mechanism vaporizes the metallic electrode
around the breakdown point, allowing the ca-

pacitor to go on working normally.

¢ Their weight and volume are very low, allowing them to be
installed every-where without problems.

e Capacitors use strong terminals that guaratee a fast and
safe connection.

e Capacitors, cover with their different series, a wide range of
power and voltages to satisfy the most varied requirements.
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4 PROTECTION LEVEL

SELF HEALING FILM

INTERNAL FUSE

)/

OVERPRESSURE DISCONNECTION

COVER OF INERT MATERIAL
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Power Capacitor / & ,u8 3L I

b wlasice / TECHNICAL CHARACTERISTICS

<U 5ty / Rated voltage

230 ... 1000 V

<l 5 3/Rated frequency

50 Hz - 60 Hz

olsi/Power

0,5...100 kvar

l» ;5/Phases

Single or Three-phase

ile zhu/Insulatuion level

3 kV rms/15 kV peak (FML)
3 kV rms/- kV peak (POLB)

S :8U1 o/ Dielectric

Polypropylene MKP

olxao/Plates

Metallized (self-healing)

5,Lis Cwglie/Discharge resistors

75V en/in 3 min

oby> S o xie/Max. peak current

58Ul oo wlak/Dielectric losses < 0.2 W/kvar
S5 wlab/Total losses < 0.5 W/kvar
Un+10% ..ccoeen... up to 8h daily
A rEL ot Un+15% cereennee. up to 30 min daily
5l alsl oy 2i/Max. overvoltage Un+20%. S e
Un+30% ... up to 1 min
by 48lsl oy si/Max. overcurrent 1.3~201In
100 ~ 400 In

<4/Cylindrical

100.000 ~ 150.000 hours

s Jsb/Life expectancy

Sy /Prismatic

160.000 hours

~bla>/Protection

IP41 (prismatic)
IP20 / IP54 (cylindrical)

£lis | o yew/Max. altitude

2000 ~ 4000 m.

56 o, pae/Phase asymmetry

g,;l/lmpregnation Gas or resin
olys Jess/Power tolerance -5/+10 %
<8%

led cusga=s/Temperature limits

- max. temperature = 552C

- max. over 24h = 452C
-40/D - max. over 1 year = 352C

- lowest temperature = -402C

Cagb /Humidity

95 ~ 100% (Without condensation)

—afInstallation

indoor

s 5 laikewl/Standards IEC 60831, EN 60831
338 3lw 9 <sLs / CONSTRUCTION OF THE CAPACITOR
& ydbw / CYLINDRICAL t_i.ulo):x/ PRISMATIC
POLIMET FILMETAL
5L Ceaglite
Jlas! ,___- Discharge resistor
Connection — =
_ memem
5,L50 Cuglie .8
Bischarge b Cover
T 2 e/Coll
el .. - - a1 olge
Rggnhof)g)as Inert r;1ateria|
—

16




ol slesal, / SELECTION GUIDE

SERIES
.in )I‘; ﬁase ELEFP/POLBM
Sk o3> gep
CYLINDRICAL CAPACITOR b POLT 0.5 ... 7.5 kvar

Three-phase

POLB 8 ... 50 kvar

;6 s/Single-phase FMLI
00,48 56 - MFB
) . Compact 3 phases
Slesan o3 P P
PRISMATIC CAPACITOR s Jotinl 6 o 50 Hz FML
Standard 3 phases 60 Hz FML_Z
6 Jlwss/Terminals Thiristors: FMLS
3928 L/With fuses CPF
e Oy S5 L/With breaker CPM
EQUIPPED CAPACITOR ]
SESLES g 598 l-‘/ CAB

With fuse and contactor

Qy 0.5 1 2.5 5 10 20 30 40 50 60

POLT/
POLB

- —.

PE——

> »,5/APPLICATION

e bsbeygise (olaisl g5l ol (ogaze
S=S i sle Sl oS

Specially suitable for the individual com-
pensation of motors, small loads and
small size automatic capacitor banks.

MFB

L g bgte ) y0 (olaidl il ol 61—
Logte i e S (gl

For individual compensation of medium
loads and for middle size automatic capa-
citor banks.

FML

o3 s 0,8 sl o3l

Capacitors for general application.

[ 230v  [[Jaov
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Power Capacitor / & a8 3l I

Cylindrical Capacitors 50 Hz 32 O g nidew b 35
50 Hz 60 Hz
Part number Ca(":;ity 230v | 400v | a4ov | asov | s2sv | 230v | 400v | adov | 4sov | s2sv Dim;')‘(sli_ms W(T(igg)ht
Qp, (kvar) Qp, (kvar)
ELEFP23016AE 100 1.66 2.00 60 X 148 0.5
ELEFP23025AE 150 2.50 3.00 60 X 148 0.55
ELEFP23027AE 165 2.75 3.30 60 X 148 0.56
ELEFP40016AE 33 0.55 1.66 | 2.00 0.66 2.00 | 2.41 40 X 148 0.2
ELEFP40025AE 50 0.83 2.50 3.05 1.00 3.00 3.65 45X 148 0.3
ELEFP40033AE 66 1.10 3.32 4.00 1.32 4.00 4.82 50 X 148 0.4
ELEFP40041AE 83 1.38 4.17 | 5.00 1.66 5.00 | 6.06 60 X 148 0.5
ELEFP44033AE 57 0.95 2.87 | 3.47 1.14 344 | 4.16 50 X 148 0.3
ELEFP52033AE 38,1 0.63 1.92 2.32 2.76 3.30 0.76 2.30 2.78 | 3.30 4.00 50 X 148 0.3
50 Hz 60 Hz
part number 230V 400V 440V 230V 400V Dimensions Weight
Cn In (A) C@n In (A) Cn In (A) Cn In (A) Qn In (A) ohemm) e
(kvar) x (kvar) 0 (kvar) 0 (kvar) 0 (kvar) a
POLT44005 0.1 0.3 0.4 0.6 0.5 0.7 0.2 0.4 0.5 0.8 50 x 151 0.3
POLT44012 0.3 0.86 1 1.5 1.25 1.6 0.41 1 1.25 1.8 50x 151 0.3
POLT44015 0.4 1.0 1.2 1.8 1.5 2 0.5 1.2 15 2.3 50 x 151 0.3
POLT44025 0.66 2.8 2 3 25 3.3 0.83 3.4 2.5 3.8 50x 151 0.3
POLT44030 0.83 3.4 2.5 3.6 3 3.9 1 4.1 3 4.5 50 x 151 0.3
POLT44050 1.33 5.7 4 6 5 6.6 1.66 6.8 5 7.5 65 x 155 0.5
POLT44062 1.66 7.1 5 7.5 6.25 8.2 2.1 8.5 6.25 9.4 75 x 155 0.7
POLT44075 2.1 8.5 6.25 8.9 7.5 9.8 2.5 10.2 7.5 11.3 75x 215 1
Un=230V 50 Hz
part number 230V 220V 240V Capa(l::li:)ance Dtijr;lhe?nsqi;r)\s V\I(T(lgg)ht Te;lr:(i:l:(al
Qp, (kvar) | 15 (A) | Qp(kvar) | I (A) [ Qp (kvar) Ih (A)
POLB23025HD 2.5 6.3 23 6.0 2.7 6.5 3x50.1 85x175 0.9 A
POLB23050HD 5 12.6 4.6 12.0 5.4 131 3x100.3 85x 175 1.2 A
POLB23075HD 7.5 18.8 6.9 18.0 8.2 19.6 3x150.4 85 x 245 1.7 A
POLB23100HD 10 25.1 9.1 24.0 11 26.2 3x200.6 100 x 245 2.0 A
POLB23125HD 12.5 314 11 30.0 14 32.7 3x250.7 100 x 245 3.3 A
POLB23150HD 15 37.7 14 36.0 16 39.3 3x300.9 116 x 245 33 B
Un=440V 50 Hz
Part number 440 V 400V 415V Capa();i;)amce D(ijr:he:lr;i;r)ls V\I(eKlgg)ht Te;;::;al
Qp (kvar) | 15 (A) | Qp(kvar) | 14(A) [ Qp(kvar) | Iy (A)
POLB44075HD 7.5 9.8 6.2 8.9 6.7 9.3 3x41.1 85x 175 0.9 A
POLB44100HD 10 13.1 8 11.9 9 12.4 3x54.8 85 x 245 1.0 A
POLB44125HD 12,5 16.4 10 14.9 11 15.5 3x68.5 85 x 245 1.2 A
POLB44150HD 15 19.7 12.5 17.9 13 18.6 3x82.2 85 x 245 13 A
POLB44182HD 18 23.6 15 215 16 22.3 3x98.7 100 x 245 19 A
POLB44200HD 20 26.2 16 23.9 18 24.8 3x109.6 100 x 245 1.9 A
POLB44250HD 25 32.8 20 29.8 22 30.9 3x137.0 100 x 245 2.1 A
POLB44300HD 30 39.4 25 35.8 27 37.1 3x164.4 116 x 245 3.3 B
POLB44364HD 36 47.2 30 43.0 32 44.6 3x197.3 136 x 220 3.3 B
POLB44400HD 40 52.5 33 47.7 36 49.5 3x219.2 136 x 220 4.0 B
POLB44500HD 50 65.6 40 59.6 44 61.9 3x274.0 136 x 355 5.5 @
POLB40500HD | - [ - 50 72.2 -—-- - 3x331.6 136 x 355 5.5 C




Cylindrical Capacitors 50 Hz

P b gyaidow b 35

Un=460V 50 Hz

part number 460 V 400V 440V Capa(l;i:)ance D(ijr)\('\he:\:]i;r;s V\I(eKigg)ht Te;lr:(i::al
Qq (kvar) | 15 (A) | Qu(kvar) | I5(A) | Qpq(kvar) | Iq(A)
POLB46025HD 2.5 3.1 1.9 2.7 2.3 3.0 3x12.5 85x 175 0.9 A
POLB46050HD 5 6.3 3.8 5.5 4.6 6.0 3x25.1 85x175 0.9 A
POLB46075HD 7.5 9.4 5.7 8.2 6.9 9.0 3x37.6 85 x 175 1.1 A
POLB46100HD 10 12.6 7.6 10.9 9.1 12.0 3x50.1 85x 245 11 A
POLB46125HD 125 15.7 9.5 13.6 11 15.0 3x62.7 85 x 245 1.2 A
POLB46150HD 15 18.8 11 16.4 14 18.0 3x75.2 85 x 245 1.4 A
POLB46200HD 20 25.1 15 21.8 18 24.0 3x100.3 100 x 245 1.9 A
POLB46250HD 25 31.4 19 27.3 23 30.0 3x125.4 116 x 245 2.1 B
POLB46300HD 30 37.7 23 32.7 27 36.0 3x150.4 136 x 220 3.0 B
Un=525V 50 Hz
part number 525V 480V 550 V Capa(!::li:;nce D;The?nii;r;s W&lgg)ht Te;lr::‘i:rll(al
Qp (kvar) | 15 (A) | Qpq(kvar) | In(A) | Qp (kvar) I (A)
POLB52050HD 5 5.5 4.2 5.0 5.5 5.8 3x19.2 85x 175 0.8 A
POLB52075HD 7.5 8.2 6.3 7.5 8.2 8.6 3x28.9 85x175 0.9 A
POLB52100HD 10 11.0 8.4 10.1 11 11.5 3x38.5 85 x 245 1.0 A
POLB52125HD 12,5 13.7 10 12.6 14 14.4 3x48.1 85 x 245 1.1 A
POLB52150HD 15 16.5 13 15.1 17 17.3 3x57.7 85 x 245 1.3 A
POLB52200HD 20 22.0 17 20.1 22 23.0 3x77.0 100 x 245 1.9 A
POLB52250HD 25 27.5 21 25.1 28 28.6 3x96.2 116 x 245 2.1 B
POLB52300HD 30 33.0 25 30.2 33 34.6 3x115.5 116 x 245 3.3 B
POLB52400HD 40 44.0 33 40.2 44 46.1 3x154.0 136 x 261 4.0 C
POLB52500HD 50 55.0 42 50.3 55 57.6 3x192.5 136 x 355 5.5 C
Un=690V 50 Hz
part number 690 V 600 V 660 V Capa(l::li:;nce D;The?;i;?s W(eKlgg)ht Te;lr:(i:rll(al
Qp (kvar) | 15 (A) | Qp(kvar) | 14 (A) [ Qp(kvar) | I (A)
POLB69050HD 5 4.2 3.8 3.6 4.6 4.0 3x11.1 85x 175 0.8 A
POLB69062HD 6.25 5.2 4.7 4.5 5.7 5.0 3x13.9 85x 175 0.9 A
POLB69100HD 10 8.4 7.6 7.3 9.1 8.0 3x223 85 x 245 1.0 A
POLB69125HD 12,5 10.5 9.5 9.1 11 10.0 3x27.9 85 x 245 1.2 A
POLB69150HD 15 12.6 11 10.9 14 12.0 3x33.4 85 x 245 1.3 A
POLB69200HD 20 16.7 15 14.6 18 16.0 3x44.6 100 x 245 1.9 A
POLB69250HD 25 20.9 19 18.2 23 20.0 3x55.7 116 x 245 2.1 B
POLB69300HD 30 25.1 23 21.8 27 24.0 3x66.9 136 x 220 33 B
POLB69400HD 40 33.5 30 29.1 37 32.0 3x89.1 136 x 355 4.0 C
POLB69500HD 50 41.8 38 36.4 46 40.0 3x111.4 136 x 355 5.5 ¢

05 Jloyl bo g8 uly a1y 095 Comlys o 35,8 £+ o o5 sl

FOR 60 Hz CAPACITORS, ON REQUEST WITH OUR SALES DEPARTMENT
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Prismatic Capacitors 50 Hz
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50 Hz
part number 230V 240V 260V Capacitance H Weight
(WF) (mm) (kg)
Q,, (kvar) I, (A) Qp, (kvar) I, (A) Q, (kvar) 1, (A)
FML2305 5 12.6 5.4 13.1 6.4 14.2 3x100 270 2.8
FML2307 7.5 18.8 8.2 19.6 9.6 213 3x150 270 2.8
FML2310 10 251 10.9 26.2 12.8 28.4 3x201 270 35
FML2312 125 314 13.6 32.7 16 35.5 3x251 270 3.5
FML2315 15 37.7 16.3 39.3 19.2 42.6 3x301 270 3.5
FML2320 20 50.2 21.8 52.4 25.6 56.8 3x401 270 4.2
FML2325 25 62.8 27.2 65.5 31.9 70.9 3x501 270 5
FML2330 30 75.3 32.7 78.6 38.3 85.1 3 x 602 270 5
FML2335 35 87.9 38.1 91.7 44.7 99.3 3x702 460 6.8
FML2340 40 100.4 43.6 104.8 51.1 113.5 3x802 460 7.5
FML2350 50 125.5 54.4 131 63.9 141.9 3x1003 460 8.2
FML2360 60 150.6 65.3 157.2 3x1203 460 9
50 Hz
Referencia Capacidad H Peso
B 440V 400V 415V Capacitance (mm) Weight
Q,, (kvar) 1 (A) Q,, (kvar) In (A) Q,, (kvar) I, (A) 7 i
FML4412 12,5 16.4 10.3 14.9 111 15.5 3x69 270 2.8
FML4415 15 19.7 12.4 17.9 13.3 18.6 3x82 270 2.8
FML4420 20 26.2 16.5 239 17.8 24.8 3x110 270 35
FML4425 25 32.8 20.7 29.8 22.2 30.9 3x137 270 3.5
FML4430 30 39.4 24.8 35.8 26.7 37.1 3x164 270 3.5
FML4440 40 52.5 331 47.7 35.6 49.5 3x219 270 4.2
FML4445 45 59 37.2 53.7 40 55.7 3x247 270 4.2
FML4450 50 65.6 41.3 59.6 44.5 61.9 3x274 270 5
FML4460 60 78.7 49.6 71.6 53.4 74.3 3x329 270 5
FML4475 75 98.4 62 89.5 66.7 92.8 3x411 460 6.8
FML4480 80 105 66.1 95.4 71.2 99 3x438 460 7.5
FML4490 20 118.1 74.4 107.4 80.1 111.4 3x493 460 7.5
FML4499 100 131.2 82.6 119.3 89 123.8 3x548 460 8.2
50 Hz
Part number 460V 400V 240V Capacitance H Weight
(HF) (mm) (kg)
Q, (kvar) I, (A) Q,, (kvar) I, (A) Q,, (kvar) I, (A)
FML4610 10 12.6 7.6 10.9 9.1 12 3x50 270 2.8
FML4615 15 18.8 11.3 16.4 13.7 18 3x75 270 3.5
FML4620 20 25.1 15.1 21.8 18.3 24 3x100 270 3.5
FML4625 25 31.4 18.9 27.3 22.9 30 3x125 270 4.2
FML4630 30 37.7 22.7 32.7 27.4 36 3x150 270 4.2
FML4640 40 50.2 30.2 43.7 36.6 48 3x201 270 5
FML4650 50 62.8 37.8 54.6 45.7 60 3x251 460 6.8
FML4660 60 75.3 45.4 65.5 54.9 72 3x301 460 7.5
FML4675 75 94.1 56.7 81.9 68.6 90 3x376 460 9
FML4680 80 100.4 60.5 87.3 73.2 96 3x401 460 9
FML4699 100 125.5 75.6 109.1 91.5 120.1 3x501 550 10.9




Prismatic Capacitors 50 Hz

P b Slop g b o3>

50 Hz
Part number 525V 480 V 550V Capacitance H Weight
(uF) (mm) (kg)
Q,, (kvar) I, (A) Q,, (kvar) I, (A) Q,, (kvar) I (A)
FML5210 10 11 8.4 105 11 11.52 3x38.5 270 2.8
FML5215 15 16.5 12.5 158 16.5 17.28 3x57.7 270 3.5
FML5220 20 22 16.7 20.11 22 234 3x77.0 270 3.5
FML5225 25 27.5 20.9 25.14 27.4 28.80 3x96.2 270 4.2
FML5230 30 33 25.1 30.16 329 34.56 3x115 270 4.2
FML5240 40 44 33.4 40.22 43.9 468 3x154 270 5
FML5250 50 55 41.8 50.27 54.9 57.60 3x192 460 6.8
FML5260 60 66 50.2 60.33 65.9 69.12 3x231 460 7.5
FML5275 75 82.5 62.7 75.41 82.3 86.41 3x289 460 9
FML5280 80 88 66.9 80.44 87.8 92.17 3x308 460 9
FML5290 20 99 75.2 90.49 98.8 103.69 3x346 550 10.2
FML5299 100 110 83.6 100.55 109.8 115.21 3x385 550 10.9
50 Hz
part number 690 V 600V 725V Capacitance H Weight
(HF) (mm) (ke)
Q,, (kvar) I, (A) Q, (kvar) In (A) Q,, (kvar) I, (A)
FML6910 10 8.4 7.6 7.3 11 8.8 3x66.9 270 2.8
FML6915 15 12.6 11.3 10.9 16.6 13.2 3x100 270 3.5
FML6920 20 16.7 15.1 14.6 221 17.6 3x134 270 3.5
FML6925 25 20.9 18.9 18.2 27.6 22 3x167 270 3.5
FML6930 30 25.1 22.7 21.8 331 26.4 3x201 270 4.2
FML6940 40 33.5 30.2 29.1 44.2 35.2 3x267 270 5
FML6950 50 41.8 37.8 36.4 55.2 44 3x334 270 5
FML6960 60 50.2 45.4 43.7 66.2 52.8 3x401 460 6.8
FML6975 75 62.8 56.7 54.6 82.8 65.9 3x501 460 7.5
FML6980 80 66.9 60.5 58.2 88.3 70.3 3x535 460 8.2
FML6999 100 83.7 75.6 72.8 110.4 87.9 3x669 460 9
50 Hz
Part number 1000 V 900V 1100 V Capacitance H Weight
(WF) (mm) (kg)
Q,, (kvar) I (A) Q, (kvar) I, (A) Qp, (kvar) 1, (A)
FMLO010 10 5.8 8.1 5.2 12.1 6.4 3x31.8 270 35
FMLO015 15 8.7 12.2 7.8 18.2 9.5 3x47.7 270 5
FML0020 20 11.5 16.2 10.4 24.2 12.7 3x63.7 270 5
FML0025 25 14.4 20.3 13 30.3 15.9 3x79.6 460 7.5
FMLO030 30 17.3 24.3 15.6 36.3 19.1 3x95.5 460 7.5
FMLO035 35 20.2 28.4 18.2 42.4 22.2 3x111 460 9
FMLO040 40 231 324 20.8 48.4 25.4 3x127 460 9
FMLO050 50 28.9 40.5 26 60.5 31.8 3x159 460 9
FMLO060 60 34.6 48.6 31.2 72.6 38.1 3x191 550 10.9
FMLO065 65 37.5 52.7 33.8 78.7 41.3 3x207 550 10.9
FMLO070 70 40.4 56.7 36.4 84.7 44.5 3x223 650 13
FMLO075 75 43.3 60.8 39 90.8 47.6 3x239 650 13

S8 Jlnf Lo g8 oty 4 1) 395 Gl 33 5550 5+ slb o3 sl

FOR 60 Hz CAPACITORS, ON REQUEST WITH OUR SALES DEPARTMENT
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AUTOMATIC CAPACITOR BANKS
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DESCRIPTION
LIFASA automatic capacitor banks are used for centralized
compensation of power factor in low voltage installations.

These equipments are supplied completely assembled and
ready for use: it is only necessary to connect it to the mains
with cables of adequate cross section, and to supply the ope-
ration signal from a suitable current transformer.

GENERAL CHARACTERISTICS
LIFASA automatic capacitor banks are composed of the fo-
llowing elements:

e High rupturing capacity (HRC) fuses connected to a busbar
system.

¢ Contactors specially adapted to the work with capacitors.
¢ Inrush current limiting inductances.

e Fast discharge resistors.

* Low losses power capacitors.

¢ Reactive power controllers.

e Terminals for neutral and ground conductors.

¢ Metal cabinet containing all the switchgear.

ADVANTAGES
e Equipments wired and tested at works, full finished and
supplied with all control and safety devices.

¢ Easy transportation and installation due to their light weigh.

e Easy selection of the most appropriate cos @ to avoid pe-
nalty charges on tariffs.

e Long life and high reliability, thank to the use of self-healing
and low losses capacitors.

e Wide range of power (from 5 to 1600 kvar, 440 V) with
standard equipments for immediate delivery.

e Option of including various accessories.

SPECIAL EQUIPMENT

On request, automatic capacitor banks can be produced to
customers special requirements. Among the different possi-
bilities are the following:

e Other voltages and frequencies.

e Capacitor banks with different degrees of protection.

e Capacitor banks for outdoor installation.

e Working program 1:2:4:4:, 1:2:4:8:,1:1:2:2:.

e Fixed step (for transformer compensation).

¢ Higher powers than the above stated.
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b 55 / Rated voltage 230/440 /690 V
< 5 3/Rated frequency 50 Hz - 60 Hz
U olss/Rated power 5 ... 1600 kvar
i8Il g wlils/Dielectric losses <0.2 W/kvar

Lo 31> wlals/Capacitors losses < 0.5 W/kvar

5l alsl oy yiiw/Maximum overvoltage

1.1 Un (8h/day)

by ailal oy ri/Maximum overcurrent

1.31n

o 5,Ls Cwglie/Fast discharge resistors

On each contactor

oaiiS S oljezs/Regulation equipment

MCE ADV or Master controller

&, s 4l ,/Working programs

1:1:1:1/1:2:2:2 / 1:2:4:4 /1:2:4:8 / 1:1:2:2 /...

5Ly J,us/Control voltage

230V

B ol gle,saudl 5/External current transformer

... /5 (Optional)

sled e350xs/ Temperature range

-252C/+45 2C max. temp.

cbli> 4> s/Degree of protection

P21

—.aifInstallation

Indoor

Lo s ,laikewl/Standars

IEC 60831, IEC 60439, EN 60831, EN 60439-1
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Static Capacitor Bank /

STATIC CAPACITOR BANKS
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Traditional reactive power compensation equipment with
electromechanical contactors, has a well proven performan-
ce in installations where the load has, slow variations and
it is not very sensitive to voltage fluctuations. Today, howe-
ver, more and more industrial installations include electronic
equipment very sensitive to voltage variations (PLC, compu-
ters, etc.) and also very fast changing working cycles (auto-
matic welding machines, robots, etc.).

Reactive power compensation with static contactors offers
the best answer to these new industry requirements.

LIFASA automatic capacitor banks with static contactors, use
thyristors instead oftraditional contactors. The thyristors
switch-on capacitors on zero crossing voltage, and switch
them off on zero current situation. This firing strategy grants
a totally transient free switching of power capacitors, avoi-
ding any problem with transient overvoltages.

This transient free switching gives a very fast reaction time
of the power factor equipment with sudden reactive power
demand variations. This reaction time (the time to switch on
or off a capacitor step) is usually not higher than 20 millise-
conds. This means that up to 25 operations per second are
possible.

LIFASA automatic capacitor banks with static contactors are
supplied completely assembled and ready for use: it is only
necessary to give them the operation signal from a suitable
current transformer, and to connect them to the mains by
cables of adequated section. They are composed of the fo-
llowing elements:

Overcurrents during switching operations

No (transient free)
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Yes, up to 100 I, according to IEC 60831,
in practice measured up to 200 I,

Overvoltages during switching operations

No (transient free)

Yes, up to 2V2 Up,

Time delay for switching

20 ms (typical)

10to 50s

Presence of mobile electrical contacts

No Yes

Expected service life of contacts

Almost unlimited

Typically 100.000 operations




These banks use the MCE-F controllers, that are a fast res-
ponse variation of the MCE series of controllers. These con-
trollers are specially designed for the control of thyristor
capacitor banks and are characterized by their optically iso-
lated outputs and also for having an extremely fast response
time that can be up to 20 milliseconds.

It is formed by an electronic control circuit, that gives the fi-
ring pulses to the thyristors to switch on at zero voltage point
and to switch off at zero current situation.

The control module is assembled on a printed circuit board
and receives the action signal from the MCE controller.

It is formed by three pairs of thyristors in anti-parallel con-
nection, mounted and assembled on well dimensioned heat
sinks, protection fuses and limiting inductances.

These banks use the six terminal versions of FMLS and FMBS
series of power capacitors.
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Harmonic Filter / <Cigo,bs ,ls

HARMONIC FILTERS

Protection filters are used, in supply networks having a high
level of harmonic distortion, when the final objective is re-
active power compensation at the fundamental frequency.

Their purpose is to avoid that harmonic currents overload
the capacitors by diverting them to the mains. Protection
filters are made by connecting reactors in series with capa-
citors, in such a way that the tuning frequency of the whole
unit is set at a value between the fundamental frequency
and the frequency of the lowest present harmonic, which is
usually the 5th order harmonic. In this the filter has a high
inductive impedance for all the harmonic frequencies.

Connection of a reactor in series with a power capacitor,
makes the capacitor to work at a voltage higher than the
supply voltage. Because of this, capacitors to be connected
to protection reactors, need to be designed to work at higher
voltages than standard capacitors. The choice of the tuning
point of the filter is a balance between the quantity of har-
monics rejected by the filter and the voltage increase produ-
ced in the capacitor at the fundamental frequency.

It has to be also kept in mind that reactive power supplied
by the filter at rated frequency (50 or 60 Hz), is different to
the one that the capacitor would supply without the reac-
tor. Taking all the above into account, the reactor is normally
chosen in such a way that its impedance is about 7% the im-
pedance of the capacitor that protects. This will give a tuning
frequency, for example at 50 Hz, of 189 Hz. Other tuning fre-
quencies are also available.
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Example

The need for using protection filters for capacitors can
be seen in the here below case (Fig. 4). Let us suppose
that the converter current of the figure is 550 A, with
the following harmonic distribution:

Jbo

ol el 00« Kb 50 Jae (o, 48 0sS o8 ane b S
DBl ) O eo dn (Sigele jolie a6

1, = 20%11 = 110A
I = 14%11 = 77 A
I, = 9%I1 = 50 A
I = 8%I1 = 44 A

The 150 kvar 400 V capacitor bank Q_ has a rated cu-
rrent of 217 A. The harmonic currents that will circu-
late through the capacitor can be calculated from the
formula (3):

5
7
11

'\N '\N '\N '\N

13

Then, the rms current the capacitor bank will absorb
will be:

sl YAV (ol oy glylo cdg Fov Jlae LS VD 55l SL
Soles o= 1y 9,85 o il 14 Sigela L > 0 il
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37A
74 A
288 A
108 A

5 Do 4 0TS (e e LS 5l a8 (b Jlade e

:u_w‘

Ic =—\/2]72+ 372+ 742 + 2882+ 1082 =385 A

Which is far above the 217 A marked on the rating pla-
te of the capacitor bank. This overcurrent exceeds the
safety limit set by IEC standards and makes impossible
the connection of the bank without protection filters.
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Active Harmonic Filter / g.us1 Sigo by yilid

ACTIVE HARMONIC FILTERS

g1 (Sigeyla sla yilis

These filters are used when the main objective is not the re-
active power com-pensation at the fundamental frequency,
but to reduce the harmonic distortion in the supply system.

Among the problems caused by har-monics and which may

make their suppression necessary, are the following:

e Interferences in telecommunications.

e Distortion on the mains voltage.

e Disturbances in electronic systems.

e Erratic operation of control and protection relays.

e Failures in transformers and motors, due to overheating
caused by losses on the core.

¢ Overheating of protective fuses to the point where a minor
spike on the line causes them to blow.

It should be pointed out that the impedance of all the fil-
ters is capacitive below its tuning frequency, whereby they
also contribute, even if in a small scale, to the reactive power
compensation at the fundamental frequency.

Installation of filters produces a modification on the topolo-
gy of the electrical supply system. For this reason, the design
of filters must be done with regard to an accurate analysis
and study of the whole system.

According to the application, there are different types of
filters:

¢ 3rd harmonic filter HBF-T

e |solation filter

¢ Absortion filter HAF

e High pass filter HPF

e Active filter SINAF 2.0

.
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Reactive power controllers MCE ADV, PFCL and MASTER are
designed to measure the reactive power of an installation
and to give the necessary instructions for connecting and
disconnecting capacitors in order to maintain the desired
cos Q.

All the controllers are commanded by a microprocessor that
ensures an uniform ageing of contactors and capacitors by
using a circular connection sequence that takes into account
the time that each capacitor has been switched on.

Power factor value to be reached can be adjusted in a conti-
nuous way, between 0.85 inductive and 0.95 capacitive.

Standard working programs for controllers are 1:1:1:1,
1:2:2:2,1:2:4:4, 1:2:4:8 and 1:1:2:2.

e Uniform ageing of the capacitors and contactors

e High speed operation with less number of switchings

¢ True rms measuring circuit, insensitive to harmonics

e Automatic disconnection of all the capacitors in the case
of a failure in the electrical network

e Detection and automatic indication of current transformer
wrongly connected

e Digital cos ¢ display

¢ Adjustable operation delay

e Power factor alarm relay (PFCL/MASTER)

e Harmonic distortion alarm relay (PFCL/MASTER)

e Some others advanced features, depending on the model.

e MICE ADV, of 6 or 12 steps, for standard automatic bank.
e PFCL, available with 6 and 12 relays, size 144x144mm with
special alarms and communication.
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Reactive Power Controller / g.us1y oylgs ouics J yis

Phase

Installation and polarity of the CT (Current Transformer). This
controller avoids user to switch phases and polarity (cabling)
of CT (X/5) connection. Now, user can adjust it and set it up
through display menu on the MCE ADV; indicating what pha-
se it is installed and the polarity of the CT.

- Current (A)
Total RMS current (A) measured from the CT (X/5).

- Voltage (V)
Phase RMS voltage (V) measured from the capacitor bank
main copper bars.

- THD (%) in Current (A)
Current (A) Harmonic distortion (%) in the network.

- MAX (A) & (V) Recording
Regulator is recording the maximum phase current and
voltage values measured from the CT (X/5) connection and
from the capacitor bank main copper bars, respectively.

MCE ADV comes with alarm events warnings, whether by
LED or RELAY, in case of these circumstances:

- Lack of compensation

- Over-compensation

- Over-voltage

- Over-current

- CT unplugged

- Current below the limits

(Note: to perform alarm relay, there must be available at
least one step relay)

MASTER controllers are equipped with RS-485 communica-
tion with MODBUS protocol. This allows the integration of
the PF regulator in a data network driven by a computer (PC).
Enables data recording, remote control, supervision and pre-
ventive maintenance of the PF correction equipment itself
and of the whole LV network.

This function allows to define the operating mode of each
individual capacitor step:

e Automatic mode (Auto).
¢ Fixed mode (ON): Capacitor is always ON.
e Disconnected mode (OFF). Capacitor is always OFF.
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A series of parameters must be configured when a power
factor regulator is installed, to make sure that it operates co-
rrectly. Some of these parameters might be hard to know,
such as, for example, the voltage phases or the voltage co-
rresponding to the current measured, as well as the current
transformer ratio. MASTER has been designed with a smart
automatic process that detects the necessary parameters,
such as:

e C/K: calculates the ratio of the current transformer and the
power of the smallest step.

e Phase: Identifies the voltage sequence and corresponden-
ce with current. In other words, it identifies the U, U, U,
when the current measuredis |, I ., 1 , and whether it is con-
nected in the opposite way or not.

e Number of stages installed and Program: the system con-
nects all stages in a sequence, finds out how many stages
are installed and then calculates the program, i.e., the power

ratio of the capacitors.

MASTER have a built-in circuit to measure the earth leakage
current through a WGC transformer. The regulator is able to
measure the individual leakage of each capacitor. This allows
to disable a damaged capacitor if an excess of leakage cu-
rrent is detected without interrupting the supply service.

e MASTER performs a capacitor test every time that a capa-
citor step is switched ON. The real power and the leakage
current of each step can be displayed.

e Up to 14 different alarm conditions can be programmed.

e Internal counter register which counts the number of ope-
rations of each individual capacitor step

Digital inputs

Digital outputs

Fan relay with internal sensor for forced ventilation

Set up of 4 different cos ¢ for compensation in different
time periods

Suitable for medium voltage automatic capacitor banks
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Contactor for Capacitor / ;b ,e5lis I

CONTACTORS FOR CAPACITORS
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DESCRIPTION

The new KML contactors are designed in compliance with IEC 60947-1
standard and are suitable for operating three-phase power capacitors.
Thanks to the block of preload build-in the same contactor, high cu-
rrents peaks are reduced when connecting the capacitors and protec-
ting as well the contactor.

The block of preload consists of three auxiliary contacts of preclosing,
along with resistance (two by phase) through which the capacitors
are preconnected to the network, cushioning therefore the peaks of
connection current. Once the preload resistances have reduced the
current peaks that take place in the connection of the capacitor, auto-
matic opening of the auxiliary contacts occurs with the objective of not
having unnecessary losses.

nwf\_ . o

Without block of preload With block of preload
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NETWORK ANALYZERS

MCAplus

FEATURES
e Suitable for MV and LV installations

® 4-Quadrant measurement for consumption and
generation in the same measurement point

e High IP protection (Frontal IP65)

® 2 built-in digital outputs (SO Interface or alarms)

® 2 built-in digital outputs by relay

® 2 built-in digital inputs
(tariff selection or external alarms)

@ RS-485 Modbus/RTU Communications

® Backlight touch keyboard

e Analog visualizations for instantaneous parameters
(Power, MaxPower reach and Cos @ or PF)

® Backlight display

® LED Alarm indicator
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GENERAL CHARACTERISTICS

The MCA Plus network analyser is an electronic device that allows the
reading of the main advanced parameters of a supply network in the
true RMS values.

It is specially designed for its easy installation and set up, it requires
the connection of four voltage terminals and three current transfor-
mers. The capacitive control keypad in the front allows to change the
displayed parameters in a few seconds. The MCA Plus have LCD bac-
klight display for an easy reading in all light conditions.

Parameter m | 11| L2 |13

Simple voltage phase-phase Vv . . .
Compound voltage phase-neutral \" . . .
Current A . . . .

Activa power kW . . . .

Reactiva power kvar o | o | o
Power factor . . .
Cos @ .
THD (U) % o | o | o
THD (1) % o | o | o
d(U)% o | o | o
d(l)% o | o | o

Capacitive reactive power kvar C ] . . .

Inductive reactive power kvar L o . . .

Apparent power kVA .
Frequency Hz o
Active energy kWh .
Capacitive reactive energy kvarhC | e
Inductive reactive energy kvarhL | e
Apparent energy kVAh .
Active power maximeter kw o
Apparent power maximeter kVA .
Current maximeter A ° o °
Neutral current A o
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