Components

Power Capacitors and accessories

LKT
Power Capacitors

FRAKO Power Capacitors are installed in power factor correction systems and in

passive filters.

FRAKO Power Capacitors have been developed and manufactured
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.

Application Recommendations
FRAKO offers Power Capacitors for a variety of applications. They
are divided into four separate categories with different specifications:

e Basic Capacitors
e Standard Capacitors
e Heavy Duty Capacitors

FRAKO Power Capacitors are available as single-phase and
3-phase versions.

\oltage and power ranges:
e Nominal voltage: 240-800 V, 50 / 60 Hz
e Nominal power:  1.0-40.0 kvar
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Design & quality

FRAKO Power Capacitors are manufactured in a unique dry design.
Each comprises up to three interconnected capacitor coils wound
in a low-loss, metallized polypropylene film and enclosed in a
cylindrical aluminium casing provided with an M12 mounting stud.
In addition to a PCB-free, flame-resistant mineral filler material, the
casings also contain an adhesive stabilizer. Discharge resistors,
permanently connected in the factory, guarantee that the residual
voltage falls to <50 V within one minute after the capacitor has been
disconnected. Cables are connected by means of the tried-and-
tested spring clamps of the AKD range, which are ‘finger-safe’ and
maintenance-free.

The use of rigorously inspected materials and their careful pro-
cessing guarantee excellent quality and a long product service life.
FRAKO manufactures its Power Capacitors to its own in-house
specifications, which are far more exacting than the requirements of
the applicable standards.

Quiality 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 requirements
for this special inspection are considerably more stringent than
those of the routine tests specified by the relevant standards.

Standards

All FRAKO Power Capacitors comply with the international stand-
ards |[EC 60831-1 and -2, and of course with EN 60831 1 and -2. In
addition to the CE marking, our capacitors meet the standards and
specifications for UL 810, UKCA, EAC as well as the ISI marking.

A special series developed for the North American market also fulfils
the CSA 22.2 No. 190 standard.

Four safety features ensure uninterrupted operation

The reliability of Power Capacitors is crucially important for the pro-
blem-free operation of power factor correction systems and passive
filters. FRAKO’s measures to ensure this are now fourfold:

Power Capacitors nowadays usually use polypropylene as the
dielectric material, its surfaces being metallized. This design has the
important property that if local overloading occurs and punctures
the substrate film, the fault automatically isolates itself, a phenome-
non known as self-healing.

Self-healing is due to the heavy short-circuit current that flows
between the films immediately vaporizing the very thin metal coating
at the damaged location, thus ending the flow of current.

If several punctures occur in a small area of metallized film, the
amount of energy involved might be too much for the self-healing
action alone to cope with. This could lead to complete failure of the
capacitor. However, in this case the second fail-safe function of the
fourfold safety design comes into play: the segmented metalli-
zation.

In the manufacturing process, the polypropylene film for FRAKO
Power Capacitors is metallized by vapour deposition to form a pat-
tern of separate individual segments. Each segment is connected to
the power supply by slender contact bridges, these being so dimen-
sioned that when severely overloaded (several substrate punctures
within one segment), they act as fuses by simply vaporizing, thereby
securely isolating the damaged segment from the power supply.

The segmented metallization technique increases the reliability of

the capacitors and prolongs their service life.
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FRAKO Power Capacitors

The third design feature for increases product safety is the three-
phase overpressure disconnector, a mechanical fuse included

in every FRAKO capacitor.

If an excessive internal pressure develops due to overloading, or at
the end of the capacitor’s service life, the mechanical fuse isolates
the capacitor safely from the power supply by disconnecting all
poles. Should puncturing of the dielectric occur on a major scale,
this results in the substrate film melting and generating gases inside
the casing, thus building up pressure in the capacitor. This causes
the diaphragm lid to bulge outwards, thereby tensioning the internal
leads to the coils until they act as mechanical fuses, breaking cleanly
at defined locations. The bulging of the lid also increases the internal
volume, therefore reducing the pressure inside the capacitor. Please
note that the over-pressure disconnector can only function reliably
when used within the specified parameters.

Patent No. 102005045978 !

Principle of the overpressure disconnection system

In 2015, FRAKO added the patented contact ring to the other
safety and reliability features, thus making them fourfold.

These patented rings are stamped from a special alloy and are
formed with a number of pointed teeth that press into the zinc
end-face contact layers on the windings to make electrical contact.
The internal connecting leads are spot-welded to the contact rings
before final assembly of the capacitor.

The great advantage of this solder-free design: it has completely
excluded the risk of damaging the capacitor windings at the man-
ufacturing stage due to overheating during soldering of the con-
necting leads. The quality of the winding connection is significantly
increased, and the reliability of the mechanical fuse that protects
against excessive internal pressure is improved by its being securely
spot-welded in place.

The contact ring also enables FRAKO to produce completely
lead-free capacitors and make yet another improvement to their
operating reliability.

Special technical features

In our ongoing development work on FRAKO Power Capacitors, we
always focus on those attributes that are called for in present-day
applications. The three following factors are especially important:

e QOvervoltage tolerance

e Current-carrying capacity

e Thermal endurance

Overvoltage tolerance

As required by the standards IEC 60831-1 & -2, as with EN 60831-
1 & -2, all FRAKO Power Capacitors are designed to withstand the
following overvoltages:

8 hours daily: 1.10 x capacitor nominal voltage
30 minutes daily: 1.15 x capacitor nominal voltage
5 minutes: 1.20 x capacitor nominal voltage
1 minute: 1.30 x capacitor nominal voltage

The following table shows a selection of nominal voltage ratings and
maximum overvoltages:

800
8 hours daily 264 440 484 528 578 660 759 836 880

S 076 460 506 552 604 690 794 874 920
288 480 528 576 630 720 828 912 960
312 520 572 624 683 780 897 988 1040

All voltages in volts [V]

Current-carrying capacity

All over the modern world, harmonics are polluting the electricity
supply networks. The increasing use of devices such as frequency
converters has a growing impact on capacitors. If these are operated
in a power supply network contaminated by harmonics, dangerous
resonances can result, which can again significantly increase the
currents that the capacitors must withstand.
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The applicable standards call for a continuous current-carrying
capacity of at least 1.3 times the nominal current to be designed
for in Power Capacitors. In reality, however, even this value can be
exceeded under conditions with extreme levels of harmonics.

For this reason, all FRAKO Power Capacitors are designed for

a continuous current-carrying capacity of at least 1.5 times the nom-
inal current. More information on ampacity is given in the specifica-
tions table on the following page.

Thermal endurance

Excessive temperatures also have a negative impact on the service
life of a 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:

Maximum ambient temperature

Absolute Max. average Max. average
maximum temp. | temp. over 1 day | over 1 year

Temperature
class

45 °C 35°C 25°C
50 °C 40°C 30°C
D 55 °C 45°C 35°C

The temperatures stated above refer to the direct environment of
the capacitors. This means the internal temperature in the enclosure
or control cabinet that houses them. Experience shows that the
limits given in the table for the temperature classes can easily be
exceeded in practice. Higher temperatures are to be expected in
particular in the case of power factor correction systems fitted with
filter reactors.

Power Capacitors in the Standard and Heavy Duty categories are
therefore designed for continuous ambient temperatures of at least
60 °C.

This continuously rated thermal endurance is helped by the com-
pact construction of the capacitors, which is conducive to optimum
heat dissipation.

Maintenance-free capacitor connections

The connecting terminal (AKD) is based on the proven technology
of the Wago Cage Clamp®. These connectors use special spring
clamps that ensure a simple, vibration-resistant and maintenance-
free electrical contact with the capacitor. They can be used to
connect stranded or fine-filament copper cables. The AKD spring
clamp complies with the IP20 rating as per EN 60529, thus qualify-
ing as ‘finger-safe’.
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Specifications of FRAKO Power Capacitors

Category Standard Heavy Duty

Type designation LKT ...-DB
Nominal voltage 400-525 V

Nominal frequen

Power rating 5.0-36 kvar
Capacitance tolerance”

Dielectric losses

Power loss?

Residual voltage after 60 seconds
discharge ti

Maximum
overvoltage

Maximum continuous overcurrent at
nominal voltage 1.5x1

Maximum inrush current at nominal
voltage 200 x I,

Test voltage

Test voltage

Insulation voltage rating

Temperature class -25/D

Min. / max. temperature® -25/ +55 °C
Max. casing temperature +70 °C

Min. / max. storage temperature -25/+85 °C
Max. humidity

Max. site altitude

Service life 130 000 h

Max. number of switching cycles per
year

20 000

" Other tolerances on request
2 Total power loss incl. discharge resistor

LKT ...-DP LKT ...-HD
280-800 V 480-525 V
50/60 Hz
5.0-40 kvar 16.8-21.6 kvar
-5/+5 %
0.2 W / kvar
0.5 W / kvar
<50V

1.10 x V| — 8 hours daily
1.15 x V= 30 minutes daily
1.20 x V| = 6 minutes

1.830 x V= 1 minute

1.8 x1 2.7 x1

250 x I, 450 x 1,

2.15 xV,, 2 seconds

1.85xV,, 10 seconds
V,, <600V =3.9kV, 2 seconds
V,, > 600V = 4.3 kV, 2 seconds

3.9/8kV

3.9/12kV

4.3/8kV

4.3/12 kV
-40/ 60 -40/ 68
-40 / +60 °C -40/ +68 °C
+75 °C +78 °C

-40/+85 °C
95 % non-condensing
4 000 metres

160 000 h 250 000 h
40 000 100 000

9 The table of temperature classes on the previous page applies to capacitors of the Basic category. Capacitors of the categories Standard
and Heavy Duty are specified for continuous operation at the stated maximum temperature.
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Basic Capacitors (three-phase, V,: 400 V...525 V)
Type LKT...-DB for 50 Hz / 60 Hz
Article-No. [Type Capacitance |Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V,) current at vV | (d x h) Unit

50 Hz / 50 Hz / (pcs.)

> [A] [mm]
S
31-10414  LKT 5-400-DB e | 2 60 x 150 9
3110400 LKT625400DB  8x414 2] 35 62 108 P 9
31-10415  LKT 7.5-400-DB 3x497 22 12 75 198 60 > 150 9
31-10416  LKT 10-400-DB 3xe63 338 206 100 144 60 x 225 9
3110401 LKT1254000B  3x829 L [0 125 189 60 x 225 9
31-10417  LKT 15-400-DB 3x995 20 B84 150 a7 70>225 9
31-10418  LKT 20-400-DB 3x1326 000 11.8 200 289 85x 215 4
31-10402  LKT 25-400-DB 3x1658 o500 141 250 o1 85218 4
3110403 LKT30400DB  3x1gg9 9 109 800 198 89 % 820 4
3110404 LKT625440DB  3x343 -/ 29 52 56 625 82 60 x 150 9
iz uTosoos  sms 2L 47 6% 99 10 B
oo uTzsuooe seams 24 59 192 M1 s B T
s Usuoss  sxme 4 19 B4 139 150 o1 mem
s urawoss  oxims 5 93 188 78 20 e men
v uasmuoos  sero 88 118 27 22 20 20w
i urmzaos oiss ] 191 23 %0 22 a0 e
i urovacos suuss 55 11 0 4 s 2 o |-
o rzess s 130808 817 E wmm
o uTwewos sxess 33 88 WY RS 1A o s
e Ureeom sme U 10 WS EIEME BT
s s some 8 UEMOZEH M m  mm
i urssamos oxima ]0 DO RIS BB 41 mxm
i wromesos s 13303838 u sem w o mom
310435 LKT1062508  9x385 35 35 70 05 L0 00 120 1me  omo. 9
sio40 WT12eS2508  oxesd 59 19 [0 00 0% 2% 80 2L ST e
oo ursasos s 218 41 A4S S e mm o
7
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Article-No. Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V,) current at V, | (d x h) Unit
50 Hz / 50 Hz / (pcs.)
S| > > > > |A [mm]
(=) 0 (=) o 0
o - < (o] (9']
< < < < [Te]
33 56 100 10.8 121 144 17.2 18.9 70 x 225
31-10434  LKT17.2-525-DB ~ 3x662 ;4 g7 {20 129 145 17.3 206 207 1.090 9
38 65 11.6 125 141 16.7 200 22.0 70 x 265
e 3x77.0 45 78 139 150 169 201 24.0 26.4 1.040 °
48 82 145 156 17.6 20.9 25.0 275 85 x 278
31-10411  LKT 25-525-DB 3x96.2 55 g9 17.4 188 211 251 30.0 330 1.900 “
58 0.8 17.4 188 211 251 30.0 33.0 85 x 278
slvesse | arstsze-DE 8x155 g9 {18 209 225 253 301 36.0 396 1.900 “

Standard Capacitors (three-phase, V,: 300 V...480 V)
Type LKT...-DP for 50 Hz / 60 Hz
Article-No. | Type Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V) currentat vV, [(d x h) Unit
50 Hz / 50 Hz / (pcs.)

[uF] [A] [mm]

13.7 60 x 225

31-10523  LKT 7.1-300-DP sxgz7 LV L1 1o Ox2s 9
3110553 LKT14.2:300DP  3x167.1 520 142 °7s 8oxz21o 4
3110525 LKT21.3-300-DP  3x2511 122 213 a9 8ox2r8 4
31-10500  LKT 5-400-DP e | 2 60x 150 9
31-10380  LKT 10-400-DP 3xe63 553 26 199 14 70> 225 9
3110502 LKT1254000P  3xs29 L [0 125 189 70x225 9
31-10503  LKT 15-400-DP 3x995 29 B4 150 a7 70x 269 9
31-10504  LKT 20-400-DP 3x13e6 000 118 200 289 8o x 278 4
3110505 LKT25-400DP  8x165.8 S0 141 250 %1 85 x2r8 4
31-10534  LKT 3.8-440-DP ax208 [0 18 51 84 088 20 60 x 150 9
s urowooe  axsws 2 47 9% 89 199 B mam
e Lansweoe sk 31 32 89 190 4o wo  meams
s ursaor  saess 34 %8 B9 111 128 B s
o UTwrsooe sxe 92 8 117 128 s e roums
oo aisance  sxe 4 78, 124 193 o BT e
sty umose  oxims 53 93 18 70 20 e e
sty wasose  oxiwo 89 118 BT 22 29 20 man
s Lamemoss sxss 1 1 B3 30 22 vo
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Article-No. Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V,) currentatV, |(d x h) Unit

50 Hz / 50 Hz / (pcs.)

> [Al [mm]

g
siows uamwooe  sxress 33 181 888 222 32 A A
s urereooe sxar 213292 07 TP RS ML B uE o
stiows urroswsooe sxes 35 22 I3 31 BLI0ER BR R o
sioom uTiesawce oxre B0 43 BT BB USRS BS THE
i-icets UT1e44s00P  axess O3 30 190 108 121 12 44 473 TxmS
s uTseooe saie G2 91 USRI P RS BD TUE
st wrseooe snwo 4V [0 BERIIIEIES BT TR
sviows uaoreooe  sxies I3 BIAZREIIIUD T WX
st urmswove sxse [T BRELAMIROROW R uF

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

Article-No. | Type Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing

Rated Voltage (V) currentat vV, [(d x h) Unit

50 Hz / 50 Hz / (pcs.)

[uF] [A]

310678 LKTs45250P  3x207 G5 % 25 20 38 40 8% %) “os0. 9
st KTesssor  oxsss 19 90 8488 68 78 8o 102 e g
s wrowso  sxes 393393 9378 %E B N2 R o
siost6 WTi2ssesOP oxesd 9 39 [0 00 O% 98 50 2L ST o
S0 KTisssor  oxs77 29 49 87 %4 108128 0 ges  Toxms g
s urmsso oo 395 USTESULETEO m wgER
sious UTaessor  sxsse 4] 70 128 BS sz iei e ms som
s urmesor  sxe2 $9 82 WS BE VO MO mE mE e
ows rmnasee oxvos 55 L BT EImImO M @ e
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Standard Capacitors (three-phase, V,: 600 V...800 V)
Type LKT...-DP for 50 Hz / 60 Hz
Article-No. | Type Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V) currentat vV, [(d x h) Unit
50 Hz / 50 Hz / (pcs.)

[uF] [A] [mm]

60 x 225

3110802 LKT55600DP  3x161 2 29 55 >3 )2 9
3110803 LKT7.7-600-DP  8x227 29 70 I7 [ 60 x 225 9
31-10804  LKT 10-600-DP ax206 [0 211990 A 70x225 9
3110805 LKT109-600DP  3x821  O4 98 109 192 70x 225 9
i wrsemor  samr 22 34 238 40 59 2w
o urommer  sizs 88 8118 18 4 E K
s wrizsemor  sazte 12 93 95 39 123 s e
s uisemor  sxsse 81,193 112 19 18 = o |
e urmemor  swws 118 17 21 1 8 AR
s wrasamoos  sassr 143 171 189 199 0 2 mae
s wmemor sims 0SB UOmEmIm  mi  mm
310570 LKT678000P  ax111 G2 Y 35 45 80 78 a0 55 oso.  °
sn Wrsanoe  saa 43 33 % 2 79 93 ps e moxm g
e srwssmor sme £ %1878 Es Mo s mme
o urzwo  sws B0 107 U2 S MOZO g mum
s wrmrsmor sws S MO BOIRBE M me wm

Standard Capacitors (single-phase, V,: 280 V...525 V)
Type LKT...-EP for 50 Hz / 60 Hz
Article-No. | Type Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V) currentat vV, [(d x h) Unit
50 Hz / 50 Hz / (pcs.)

[uF] [A] [mm]

31-10547  LKT 5-280-EP 1x2037 5% 59 79 60 > 158 9
31-10548  LKT 10-280-EP 1x407.4 58 190 98 8o x 181 4
3110526 LKT3.33-440EP  1xs4g 09 14 28 80 339 70 60 X 90 9
3110527 LKT4.17-440EP  1x686 1 0 94 87 417 2 60 > 198 9
e s eme 1420 41 44 s I
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Article-No. Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V,) currentatV, |(d x h) Unit
50 Hz / 50 Hz / (pcs.)
[A] [mm]

®
©

70 x 153

3110884 LKTO44408P  1x1s46 50 38 19 B 256 0.680 9
3110529 WT24400-8P  1x32 0P 00 30 T 20 29 50 a5
3110530 LKT330480€P  1xas0 0% [0 5% 53 20 5T 55 a5 O
3110881 LKTa6480€P  ixe07  OF 1 2% 5 3% 37 5o ok ®
0515 LKT48480EP  1x663 |3 10 G0 15 in an 20 Coso °
310514 UTe40 R ixe2e (7 55 % 93 20 2O 50 ‘osso  ®
giose2 WTesssEr  ixd2s 02 0F 1§ 21 20 %% 8% B7 a5 9
si0s38 WT3sssesEr ixass  0f 19 )5 30 2% A% 5T 99 e
3110885 LKT8BEBEP  1x962 1§ 55 52 05 7o £ 1o 190 oew. 9

Heavy Duty Capacitors (three-phase, V,: 480 V...525 V)
Typ LKT...-HD for 50 Hz / 60 Hz

Article-No. | Type Capacitance | Rated Reactive Power in kvar at Rated Dimensions Packing
Rated Voltage (V) currentat vV, [(d x h) Unit

50 Hz / 50 Hz / (pcs.)

[uF] > > | > > | > [A] [mm]

o Te) o o o

o - < (le) (<]

< < < < <

117 126 141 154 16.8 202 85 x 215
3110580 LKT168480-HD ~ 8x77.4 17 126 141 154 168 20.2 > 2] 4

125 135 151 165 18.0 217 85 x 215
31-10881 LKT18.0-480-HD  3x829 455 1% 182 198 21.6 6.0 1.550 “

10.0 108 121 132 144 156 18.0 85 x 215
31-10882  LKT156-800-HD  3x662 4575 129 145 158 17.3 187 216 1550 “

10.3 111 125 13.6 14.8 161 18.6 85 x 215
31-10583  LKT16.1-500-HD  3x683 457 4333 150 164 17.8 19.3 293 1550 4

10.8 11.6 130 142 155 16.8 19.4 85 x 215
31-10884  LKT16.8-800-HD  3x713 459 139 156 17.1 18.6 202 233 1.550 “

105 11.3 126 138 151 163 18.0 19.8 85 x 215
Sisi0ac o EKINISCo2a B BRCEce ol N0 51 N5l N2l Fig el hie Fios! 1216 238 1,550 “
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Dimensions

28,0

16

Three-phase
capacitor with
d=60/70mm
Spring tension
terminal AKD 25/3
for 2x6mm?

28,0

Single-phase
capacitor with
d=60/70mm
Spring tension
terminal AKD 25/2 for
2x6mm?

31.0

d+5 |

16

Three-phase
capacitor with

d =85mm

Spring tension
terminal AKD 30/3
for 16mm?

31.0

16

Single-phase
capacitor with
d=85mm

Spring tension
terminal AKD 30/2 for
16mm?
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