LKT
Power Factor Correction Capacitors

Power range from 1.0 to 40.0 kvar
Voltage range from 208 V to 800 V, 50/60 Hz

Dry type
Triple safety features

/ Recommended applications

FRAKO power capacitors are in use worldwide for correcting power factor. They are manufactured in four categories:
Basic
Standard
Premium
Heavy Duty

These categories differ in their current-carrying capacity, ambient temperature and service life specifications, making it possible to design and
install power factor correction systems to meet individual requirements.
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// Description
FRAKO power capacitors have been developed and manufactu-
red for decades solely at the company's Teningen production site
in Germany. This has resulted in a consistently high product quality
being maintained, the basis for assured operational reliability and
a long service life.

// Versions and Ratings

FRAKO power capacitors are manufactured as single- and 3-phase
versions.

I Rated voltage: 208 V bis 800 V

I Rated frequency: 50/60 Hz

I Power rating: 1.0 to 40.0 kvar

Other power and voltage ratings on request.

// Construction

FRAKO power capacitors are enclosed in cylindrical alumini-
um casings provided with M12 mounting studs. Each contains
up to three capacitor coils wound in a low-loss, self-healing
dielectric material consisting of segmented, metallized po-
lypropylene film. In addition to a PCB-free flame-resistant
mineral filler material, the casings also contain an adhesive
stabilizer. Permanently connected external discharge resistors
guarantee that the residual voltage falls to below 50 V within
one minute after the capacitor has been disconnected. The
electrical connections are by means of flat push-on terminals
(IP00) or a patented spring-clamp connector (IP20) available
separately.

A high quality manufacturing process enables capacitance tole-
rances of +/- 5 % to be achieved in serial production.

The power losses are as follows:
" approx. 0.2 W/kvar dielectric losses in the capacitor coil
1 approx. 0.5 W/kvar at the capacitor terminals

// Standards

" |EC 60831-1 and 2
" EN60831-1 and 2
= UL810

[ CSA22.2 No. 190

// Special Technical Features

The following parameters are especially important in the operation
of power capacitors:

1 Overvoltage capacity

Current-carrying capacity

Thermal endurance

Service life

Reliability when overloaded
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Overvoltage Capacity

In compliance with the standards EN 60831-1 and 2 (and
IEC 60831-1 and 2) for power capacitors, these FRAKO products
are designed to withstand the following overvoltages:

Current-Carrying Capacity

The levels of harmonic distortion in power networks are cons-
tantly on the rise globally, making it essential to design capaci-
tors to handle increased current loading.

The applicable standards call for a continuous current-carrying
capacity of at least 1.3 times the rated current. At extreme le-
vels of harmonics, however, even this value can be exceeded.
For this reason FRAKO power capacitors are designed for a
continuous current-carrying capacity of at least 1.5 times the
rated current |,.

Thermal Endurance

Excessive temperatures have a negative impact on the service life
of a power capacitor. Storage or operation of capacitors above their
permitted temperature limits results in a drastic shortening of their
service life. Power capacitors are assigned to different temperature
classes according to the permitted ambient temperature as follows:
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The stated temperatures refer to the direct environment of the ca-
pacitor. In an enclosure or a control cabinet the internal tempera-
ture can easily exceed the stated maximum or average levels. A
typical example is the interior of a detuned power factor correction
system. Power capacitors in the Standard, Premium and Heavy
Duty categories are therefore designed for continuous ambient
temperatures higher than those stated for the temperature classes.
This is helped by the compact construction of the capacitors, which
is conducive to optimum heat dissipation.

Category Basic Standard Premium Heavy
Duty

Minimum -25°C -40 °C -40 °C -40 °C
temperature
Maximum E55EC +60 °C +65 °C +68 °C
temperature
Maximum - +60 °C +65 °C +68 °C
temperature
(continuous)
Temperature D - - -
class

Service Life

The use of rigorously inspected materials and their careful pro-
cessing guarantee high quality and a long product service life.
FRAKO manufactures its capacitors to its own in-house speci-
fications, which are far more demanding than the requirements
of the applicable standards.

Quality control inspections after each individual manufacturing step
ensure that the final product is of a high quality. These demanding
quality standards, together with specially developed manufacturing
technology, enable FRAKO power capacitors to achieve a longer-
than-average service life. At the end of the manufacturing process
each capacitor is inspected individually. The in-house require-
ments for this special inspection are considerably more stringent
than those of the routine tests specified by the relevant standard.

Reliability under Overload Conditions
The reliability of the capacitors is of fundamental importance
for the uninterrupted operation of power factor correction sys-
tems. For this reason FRAKO has developed its unique triple
safety concept. This comprises:

Self-healing polypropylene film

Overpressure disconnection system

Segmented metallized film surfaces
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The self-healing property of the dielectric material means that
any puncture in the film is automatically isolated, since the
heavy short-circuit current immediately vaporizes the very thin
metal coating at the damaged location, so that only the insula-
ting substrate film remains.

. e

Self-healing effect

The overpressure disconnection system is designed to disconnect
the capacitor from the network safely, without causing any further
upset, if an excessive pressure develops inside the casing or at the
end of the capacitor’s working life. The lid of the capacitor is in the
form of a diaphragm. Should puncturing of the dielectric occur on a
large scale, this results in the substrate film melting and generating
gas inside the casing, thus building up pressure. This causes the
diaphragm lid to bulge outwards, thus displacing the terminals axi-
ally so that the internal leads to the coils act as mechanical fuses,
breaking cleanly at defined locations. The relatively long travel of
the terminals ensures reliable and safe disconnection, while the
bulging of the lid increases the internal volume and therefore redu-
ces the pressure inside the capacitor.

Patent No. 102005045978

Principle of the overpressure disconnection system

The segmented film improves both these safety functions signifi-
cantly. If puncturing occurs at several locations over a small area, it
is possible that the relatively large amounts of energy involved will
disrupt the effectiveness of the self-healing property. In this case,
the segmented metallized surface offers ADDED safety, since an
extremely overloaded segment will be completely isolated from
the network, thus avoiding total disconnection by the overpressure
function. This greatly extends the service life of the capacitor.
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Segmented metallizing also has a positive impact on the reliability
of the overpressure disconnection system. If extreme overloading
occurs, the amount of energy released at the puncture location is
reduced, hence minimizing the risk of the capacitor casing bursting
before the overpressure disconnection system can act.

The combination of self-healing film, overpressure disconnection
function and segmented metallizing therefore makes possible a
high degree of operational dependability and reliable disconnection
even if the capacitor is operated under conditions clearly deviating
from its specifications.

Segmented self-healing capacitor film

FRAKO is the only manufacturer of power capacitors that com-
bines these three protective functions in one capacitor.
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1 Accessories

All FRAKO power capacitors can be fitted with WAGO CAGE
CLAMP® connectors. These use special patented spring
clamps that ensure a quick, permanent and maintenance-free
electrical contact with the capacitor. This connector meets 1P20
requirements and therefore provides protection against objects
such as fingers inadvertently touching live conductors.

For capacitors up to 70 mm in diameter we also offer an insulating
cap to cover the capacitor terminals. In combination with the cable
sleeve also available, the insulating cap then provides IP54 ingress
protection.
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// Technical Data

* Generally, "Premium" (DL-type) capacitors can also be operated at higher voltages with the "Standard" (DP-type) specification.
** see table "Temperature class" on page 10
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// Dimensions
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Single-phase

capacitor with
d=60/70mm
For connection

with flat cable plug

6.3x0.8mm

Single-phase

capacitor with
d=60/70mm
Spring tension

terminal AKD 25/2 for
2x6mm?

Art.-No. 31-08002
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Single-phase
capacitor with
d=85mm

For connection

with flat cable plug

9.5x1.2mm

Single-phase
capacitor with
d=85mm

Spring tension
terminal AKD 30/2 for
16 mm?

Art.-No. 31-08004
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// Basic Capacitors (three-phase, V,: 400 V...525 V)

Type LKT...-DB for 50 Hz / 60 Hz
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// Standard Capacitors (three-phase, V,: 300 V...480 V)

Type LKT...-DP for 50 Hz / 60 Hz
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// Standard Capacitors (three-phase, V, = 525 V)

Type LKT...-DP for 50 Hz / 60 Hz

// Standard Capacitors (three-phase, V,: 690 V...800 V)

Type LKT...-DP for 50 Hz / 60 Hz
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// Standard Capacitors (single-phase, V,: 280 V...525 V)

Type LKT...-EP for 50 Hz / 60 Hz
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// Premium Capacitors (three-phase, V,: 400 V...480 V)

Type LKT...-DL for 50 Hz / 60 Hz

Generally, "Premium" (DL-type) capacitors can also be operated at higher voltages with the "Standard" (DP-type) specification.
Please note that the DP values in the chart are marked with *.
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// Premium Capacitors (three-phase, V, = 525 V)

Type LKT...-DL for 50 Hz / 60 Hz

Generally, "Premium" (DL-type) capacitors can also be operated at higher voltages with the "Standard" (DP-type) specification.

Please note that the DP values in the chart are marked with *.

// Heavy Duty Capacitors (three-phase, V,: 480 V...525 V)

Type LKT...-HD for 50 Hz / 60 Hz
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// Basic Capacitors (three-phase, V,: 400 V...525 V) - UL/CSA certified

Type LKT...-DB60 for 50 Hz / 60 Hz
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// Standard Capacitors (three-phase, V,: 240 V...440 V) - UL/CSA certified

Type LKT...-DP60 for 50 Hz / 60 Hz
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// Standard Capacitors (three-phase, V,: 480 V...525 V) - UL/CSA certified

Type LKT...-DP60 for 50 Hz / 60 Hz
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// Standard Capacitors (three-phase, V,: 600 V...800 V) - UL/CSA certified

Type LKT...-DP60 for 50 Hz / 60 Hz
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// Premium Capacitors (three-phase, V,: 400 V...525 V) - UL/CSA certified

Type LKT...-DL60 for 50 Hz / 60 Hz

Generally, "Premium" (DL-type) capacitors can also be operated at higher voltages with the "Standard" (DP-type) specification.
Please note that the DP values in the chart are marked with *.
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// Heavy Duty Capacitors (three-phase, V,: 480 V...525 V) - UL/CSA cerified

Type LKT...-HD60 for 50 Hz / 60 Hz
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