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 FRAKO Power Capacitors with UL/CSA certification:
for decades solely at the company‘s Teningen production site in
Germany. This has resulted in a consistently high product quality Please contact us if you require information on our UL/CSA series of
being maintained, the basis for assured operational reliability and a Power Capacitors.
long service life.
FRAKO Power Capacitors are available as single-phase and
Application Recommendations 3-phase versions.
FRAKO offers Power Capacitors for a variety of applications. They
are divided into four separate categories with different specifications: ~ Voltage and power ranges:
e Nominal voltage: 240-800 V, 50/ 60 Hz
e Basic Capacitors e Nominal power:  1.0-40.0 kvar
e Standard Capacitors
e Premium Capacitors
e Heavy Duty Capacitors
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Design & quality

FRAKO Power Capacitors are manufactured in a unique dry de-
sign. 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. The electrical connections are by means of female
slide connectors (IPO0Q) or a patented spring-clamp connector (IP20)
available separately.

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 manufactur-
ing 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 IEC 60831-1 and -2, and of course with EN 60831 1 and -2. In
addition, a special series developed for the North American market
complies with the requirements of UL 810 and CSA 22.2 No. 190.

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 metalliza-
tion.

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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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.

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:

264 440 484 528 578 660 759 836

276 460 506 552 604 690 794 874 920
288 480 528 576 630 720 828 912 960
312 520 572 624 683 780 897 988 1040

All voltages in volts [V]

800

880

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 operat-
ed in a power supply network contaminated by harmonics, danger-
ous resonances can result, which can again significantly increase
the currents that the capacitors must withstand.

RAK Subject to technical changes / © FRAKO GmbH / www.frako.com
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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, Premium and Heavy Duty cate-
gories 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.

Patented capacitor connections

FRAKO Power Capacitors can be fitted either with standard slide
connectors or, as optional extra, WAGO CAGE CLAMP® (AKD)
connectors.

These patented, tried-and-tested connectors use special spring
clamps that ensure a simple, vibration-resistant and mainte-
nance-free electrical contact with the capacitor. They can be used
to connect single-core, stranded or fine-filament copper cables.
AKD connectors meet IP20 requirements and therefore provide
protection against objects such as fingers inadvertently touching live
conductors.

Article No. Designation Capacitor type and
diameter

31-08000 AKD 25/3 3-phase, 60/70 mm
31-08002 AKD 25/2 1-phase, 60/70 mm
31-08003 AKD 30/3 3-phase, 86 mm
31-08004 AKD 30/2 1-phase, 85 mm
31-08005 AKD-UL 3-phase, 86 mm
(specified as per UL)
Accessories

FRAKO Power Capacitors with 60 and 70 mm diameters that use
standard slide connectors can be provided with an insulating cap to
cover their terminals. Using the insulating cap then increases ingress
protection to IP54.

Artcle No.

69-00352  LKK 60 Insulating cap for @ 60 mm
Power Capacitors

69-00350 LKK 70 Insulating cap for @ 70 mm
Power Capacitors

69-00353  LKK Cable sleeve for insulating

caps LKK 60/70
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Specifications of FRAKO Power Capacitors

Category Standard m Heavy Duty

m T .+
400-525 V 280-800 V 400-525 V 480-525 V
5.0-36 kvar 5.0-40 kvar 1.0-24 kvar
02w /i
05w /o
Residual voltage after 60

Maximum 1.10 x V, — 8 hours daily
overvoltage 1.15 x V- 30 minutes daily

1.20 x V| - 5 minutes
1.30 x V= 1 minute

16.8-21.6 kvar

Maximum continuous

overcurrent at nominal voltage [RER Y 1.8 x 1 221y 2.7 x|y

Maximum inrush current at
nominal voltage 200 x I, 250 x I, 300 x I,

Test voltage 2.15 xV,, 2 seconds
1.85x V,, 18 seconds
Test voltage V<600V =3.9KkYV, 2 seconds
V> 600V =4.3kV, 2 seconds

450 x I,

Insulation voltage rating 3.9/8KkV
3.9/12KV
4.3/8KV
4.3/12KV
-25/D -40/60 -40/65 40/60  -40/68
Min. / max. temperature 25/ 465 °C -40/+60°C 40/+65°C  |-40/+60°C  -40/+68°C
er:p/e Zz(r'esmrage -25/+85°C -40/+85°C
95 % non-condensing
100 000 h 130 000 h 170 000 h 180000h  200000h
Max. number of switching
s b et 20 000 40 000 60 000 - 100 000

) Capacitors of the Premium category can be operated above their nominal voltage if a reduced specification is acceptable. The tables on
pages 18 and 19 give the maximum permissible continuous overvoltage for each capacitor type.

2 Other tolerances on request

9 The table of temperature classes on the previous page applies to capacitors of the Basic category. Capacitors of the categories Standard,
Premium 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 i Rated Reactive Power in kvar at REICT Dimensions Packing

Rated Voltage (V) currentatV, | (d x h) Unit

50 Hz / 60Hz 50 Hz / 60 Hz | Weight (net) (pcs.)

[A] [mm]
[ka]

31-10414  LKT 5-400-DB GRtEOIN T R 2 60 > 150 9
3110400 LKT6,25400DB  3x41.4 21 35 0625 20 60 X 150 9
3110415 LKT75400DB  8x497 20 %2 75 108 60 x 150 9
31-10416  LKT 10-400-DB 3xe63 533 56 100 144 60 x 225 9
3110401 LKT125400DB  3xs29 L1/ 70 125 189 60 x 225 9
31-10417  LKT 15-400-DB 3x995 20 B84 150 a7 70 %225 9
3110418 LKT20400DB  8x1326 0 118 200 289 85x 215 4
3110402 LKT25-400DB  8x1658 50 141 250 %1 85 x2r8 4
3110408 LKT30-400DB  3x1989 9 109 800 198 85 » 320 4
3110404 LKT625440DB  3x343 -/ 29 952 56 62 82 60 X 150 9
iz wrossss i 47 45 28 10 N
simrs ursunss sxms 39 108 111 10 BN
31-10406  LKT 15-440-DB axg22 41 70 124 183 190 97 ke 9
i urmesss  sxime 5 B 185 118 20 = = |
oo w0t suwo 8 118 27 22 2 = =7 |-
i urmeuoos axisis 11 19123 550 22 70 e
s uTme0os  suies B2 160 248 27 20 0w
i wrmsece sme [ EIHS Mm@ wm
i wremmos s 132038 30 41 g2 em o g @gm
aioads WTi0s2508  exass 07 39 °0 95 [0 B0 20 2 %okpT @
o> ursssos sxasn 24 41 79 79 %8 e s w1 mams
oy Wrisasos oy 2249 BT 4 10330 ws  moxm
s wnams sise 3308 000D EIWANE me  mum o
s wrmesos sme $A % USESMImTMO m
o wrmasos  same 42 92 WSS memamo  as e
i wrwasie swes 3088 NeMEEImIm mo  mem
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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) currentatV, | (d x h) Unit

50 Hz / 60 Hz 50 Hz / 60 Hz | Weight (net) | (pes.)

[A] [mm]
[ka]

3110523 LKT71-800DP  3x837 417 Tl 187 60X 225 9
3110553 LKT 14,2:300DP  8x167.1 523 142 ars 8ox219 4
3110525 LKT21,3-300-DP  3x251.1 129 218 19 Box2r8 4
31-10500  LKT 5-400-DP 3xs32 106 28 50 ‘2 60X 150 9
31-10380  LKT 10-400-DP 3xe63 333 56 100 144 70X 225 9
3110502 LKT1254000P  8xs29 417 70 125 189 70x 225 9
31-10503  LKT 15-400-DP 3x995 9 84 150 a2l 70269 9
3110504 LKT20-400DP  8x1326 550 118 200 289 85 x 218 4
31-10505  LKT 25-400-DP axtes8 &% 141 250 %1 85> 278 4
e wassuwor  sxms 5 18 31 31 38 > = |
s wriosoos  sass F, 41 9F 89 199 B e
i usuom sxess 249 10 11 12 B e |
o risaooe  oxsze 41 79 B8 B2 S o1
sz wamoweoe  seose 05 95 19 18 41 = 5 |
swimo urmase  sxiwe 00 118 2T 22 20 = [ o
s rmesooe sxiss 11 1123 230 22 70w
i uasounse s 82 140 28 27 2 o0 |«
i wraswmor siws B4 8R0S USES MY Mmoo
wiw udsseor oma 38 % B USEIuILE ke Tam
wi ureene  sxme 4770 BB EIEEE 27 Mmoo
oo roroe  saes 1 B1ATRIBIme A0 we s
o Ursssaore orame [0 DO B A9 Mo momo my  eom
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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) currentatV, | (d x h) Unit
50 Hz / 50 Hz / (pcs.)

[A] [mm]

8.33 10.0 11.0 70 x 225

L 3x885 33 59 35 35 83s 100 190 {32 1.050 <
st Uusesor swmr 24478 70 8o e s w7 ams
s uTessor  sxmr 2949 S 94 103 1S 0 s Tosms
310621 LKT208250P  3x770 38 92 135 150 160 201 a0 64 o iew. 4
sty uomsso  sxms 40 92 W3 s mememe  ms  wam

Standard Capacitors (three-phase, V,: 690 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) currentatV, |(d x h) Unit
50 Hz / 50 Hz / (pcs.)

[A] [mm]

3110560 LKTo0o00P  sxtnn 25 34 22 07 39 50 e 9
3110561 LKT10:0900P  axz23 2F B2 19 08 100 o oo 9
3110562 LKT125.0000P  axzre 12 BS 85 BS 122 28 sk ®
3110563 LKT1s6000P  axasa B 127 102 12 120 B e o
3110564 LKT20:090-0P  axa4s 119 (27 123 (2% 500 L S
3110565 LKT256000P  axser 177 3T 039 037 %30 o1 eke
3110569 LKT282760.0P  axste 139 133 01O 32 227 22 57 oim 4
3110570 LTe78000P  axtid 5% 3T 32 4R &0 28 80 58 Cose.  ©
atos1 WTwosse0r sxra  gf 87 39 2% 9F R% 2 I TORER e
aitos72 UT1sze00P axz20 g7 29 18 73 5% 020 R % IR 4
FM0573 LKT21-000P  3x348 oG 10h 1up 14 138 207 252 182 ies. 4
3110674 LKT267800DF  3x#43 135 183 130 iso 208 89 a0 231 2aso. 4

Z1N
16 Main Catalogue 2016 - PFC Subject to technical changes / © FRAKO GmbH / www.frako.com FRAKO



Components

Power Capacitors and accessories

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) currentatV, | (d x h) Unit
50 Hz / 50 Hz / (pcs.)

[A] [mm]

60 x 138

31-10547  LKT 5-280-EP 1x2037 54 5O 79 0x 1 9
31-10548  LKT 10-280-EP 1x407.4 28 100 98 85 X 181 4
3110526 LKT3,33-440EP  1xs4g 09 14 28 80 333 53 Ooon” 9
sy wrareew wws 11T 3347 K
v Lasuos  xme 1420 41 48 s peoowm
i wocsow ruses 583872 84 5 AR
s sz e 091 Ao @ mmo
s wrosae tneo 99 1122 23 29 9m e o g
s wrsswow wer 012 3 283 1 mm
wws wraewow ws 18393 a m mm o
3110514 o0 txeze (T 22 G 92 20 2O o ok  °®
3110532 LKT286256F  1x33 08 10 19 27 54 28 44 o4 Vs 9
s uromese iams 99 19 18 21 %9 28 0m  en  man
s Uremese ez 1803 4% 8 nee g mm
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Premium Capacitors (three-phase, V,: 400 V...480 V)
Type LKT...-DL for 50 Hz / 60 Hz

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

Rated Voltage (V) currentatV, | (d x h) Unit

50 Hz / 60Hz 50 Hz / 60 Hz | Weight (net) (pcs.)

[A] [mm]
[ka]

31-10598  LKT 1-400-DL sxes 99 19 11 12 4 60 > 150 9
31-10599  LKT 1,5-400-DL sx99 22 15 18 18 22 60 x 150 9
31-10600  LKT 5-400-DL 3x832 | 20 NN 2 60 x 225 9
3110601 LKT625-400DL  8x414 21 625 67 170 290 60 x 225 9
e urssaso axerr 20 39 88113 e mams
oo kroanoL  sxess 5% 190 198 e mE
s wimo.sems 32 117 28 EAEEEE
o urzswon, axees 47 123188 188 B s
31-10606  LKT 20-400-DL sx1826 06 200215 282 289 85> 278 4
oo wrsowoo.  se 447 42 0 [EEIEE es o
s wrrsepoL  siar 21 0® 99 79 BSSD 0 emms
ey wrorwon swes %5 01 3OS my o
oo rieienol  sxess O 00 e 1 BEMEE  me  mum
wuwe uavewon oves 42 U2 G0 TOfEREE B m
s ursswon swes 9335 47 20 %% [ 4 wum
i ureswoo  snwr 10 31 % 30 41 s3[BE s wam
wms varemn w2 % H R E N T
e urswon  sues 18 3 8103 71 2@ g
st Wromon  sns 2412 76 g0 %0 e fBE ws  mxm
s ureswon sws 32 9 %413 UEES[E M
31030 LKTISS40DL  ox7i4 35 07 102 130 1%% 22 228 20 “ise ¢

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 shaded dark grey.
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Premium Capacitors (three-phase, V| = 525 V))
Typ LKT...-DL for 50 Hz / 60 Hz
Article-No. | Type 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]

3110619 LKT4,17-525DL  3x161  2¢ 26 29 85 417 .. 40 60 x 225 9
e uTsesmo. sy 3 3 47 %0 88 s mm
31-10621  LKT 7,7-525-DL 206 25 A8 54 65 77 8e 70X 225 9
e uramaso. s 15 32 53 78 Al

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 shaded dark grey.

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) currentatV, |(d x h) Unit
50 Hz / 50 Hz / (pcs.)

[A] [mm]

11.7 126 141 154 16.8 20.2 85 x 215

8110580 LKT168-480-HD  3x774 4,/ 151 169 185 202 242 1.500 4
s WKTieoamaD  oxezo 125 193 191 100 100 R
s UTiesmHD oxesz 190 199 121192 14 e 0wz
s uamoneo oxess 92141 WSS ME IS e e
s WTioesiwo  ox7ia 198 118190 M2 15 e jes  maao
o uamomseo oxws 92 US MO S IBIEIEE B wdp
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Dimensions

= ; . 2 [ ——

u‘_‘> o ) o

teo & LI g 7 [ILL]

[ A e I e

I d+5 | I d+5 | I d+5 | I d+5 |
d d d d

12

31

Three-phase Three-phase Three-phase Three-phase Plastic cap and rubber sleeve
capacitor with capacitor with capacitor with capacitor with LKK 60/70 for capacitors
d =60/70mm d =60/70mm d =85mm d =85mm with:
For connection with Spring tension For connection with  Spring tension d =60mm (Art.-No. 69-00352) /
flat cable plug terminal AKD 25/3 flat cable plug terminal AKD 30/3 d =70mm (Art.-No. 69-00350)
6.3x0.8mm for 2x6mm? 9.5x1.2mm for 16mm? (not available for capacitors with
Art.-No. 31-08000 Art.-No. 31-08003 d =85mm)
Rubber sleeve for insulating cap
;. - : oﬁ Art.-No. 69-00353
—-R 9 J‘——"—l—“: S G | L |

L— dafrs ——j d+5 ——j L— s ——j L— d+5 ——j

12

Single-phase Single-phase Single-phase Single-phase
capacitor with capacitor with capacitor with capacitor with
d=60/70mm d=60/70mm d=85mm d=85mm
For connection with Spring tension For connection Spring tension
flat cable plug terminal AKD 25/2 for with flat cable plug terminal AKD 30/2 for
6.3x0.8mm 2x6mm? 9.5x1.2mm 16mm?

Art.-No. 31-08002 Art.-No. 31-08004
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