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POWER FACTOR CORRECTION
KOMPENZACE JALOVE ENERGIE

Under normal operating conditions an electrical equipment (electric
motors, welding machines, fluorescent lamps) consumes not only active
energy from the power line, but also reactive energy. From the physical
viewpoint, the reactive energy is necessary to secure a correct function of
these devices. However, sum of both energies applies load to transmission
networks. The effort is to connect correctly designed capacitor to the
appliance, which supplies the reactive energy directly to the appliance. It
reduces the amount of reactive energy transmitted through the power line.
This solution is designated as the power factor correction.

The quality of PF correction is given by the power factor cos @, which is
a ratio of real and apparent power. The ideal goal is to achieve cos ¢ = 1.
Usually customer is penalized for the power factor lower than 0.95.

The following types of PF correction are used:

individual, group and central. In case of individual PF correction the
capacitor is switched directly with the appliance. Group and central PF
correction is suitable for more extensive electrical systems with variable
loading. Switching of capacitors is controlled by the microprocessor
controller, which ensures achievement of the optimum power factor.

The reactive power necessary to achieve the power factor required:

Za normalnich provoznich podminek nékterd elektrickd zafizeni (el.
motory, svarecky, zéfivky) nespotfebovdvaji ze sité pouze Cinnou energii,
ale i energii jalovou. Ta je nezbytnd, z fyzikdlniho hlediska, pro zajisténi
spravné funkce téchto zafizeni. Soucet obou energii ale zatéZuje pfenosové
sité. Snahou je pfipojit ke spotfebici spravné navrzeny kondenzator, ktery
dodévé jalovou energii pfimo spotfebici. SniZi se tim velikost jalové
energie prendSené po siti. Toto feSeni oznacujeme kompenzaci jalové
energie.

Kvalita kompenzace se uddvd ucinikem cos ¢, coZ je pomér ¢inného
a zdénlivého vykonu. Idedlnim stavem je docilit cos ¢ = 1. Odbératel v CR
je penalizovén za U€inik niz8i nez 0,95.

Jsou pouZivany tyto druhy kompenzace:

individudlni, skupinovd a centrdlni. U individudini kompenzace je
kondenzator spindn pfimo se spotfebicem. Skupinovd a centrdini
kompenzace je vhodna pro rozsahlejSi elektrické systémy s proménnou
zatéZi. Spindni kondenzatoru je fizeno mikroprocesorovym reguldtorem,
ktery zajiStuje dosaZeni optimdiniho dciniku.

Jalovy vykon potfebny k dosaZeni poZadovaného tciniku:

Q,

Qc2 = P x (tgarcos @1 — tgarcos ¢2)
Qg2 - reactive power of the capacitor required
P - real power of the appliance
oS @1 - original power factor
oS @2 - resulting power factor

Development of semiconductor technology has adverse impacts on the
alternating current network. Sinusoidal waveform is distorted by
consumption of the reactive energy with non-sinusoidal pattern of
currents. Distortion can be expressed by the content of higher harmonics.
The content of harmonics increases the capacitor current, since its
impedance decreases with increasing frequency. This may cause damage
of capacitor, unsatisfactory switching of circuit breakers and incorrect
operation of the end equipment. This situation can be resolved by
installation of capacitors with reactors (detuned PF correction), which
attenuate the resonance circuit and such installation has also a partial
filtering effect — it reduces the distortion level in the network. It is
recommended in situations, where the share of equipment generating
higher harmonics exceeds 20% of the total load. Filtering circuits are used
for removal of higher percent share of harmonics from the network.
Capacitor in detuned PF correction is exposed to higher voltage than
network voltage. This is caused by serial connection of the reactor and
capacitor.

Q

Qc2 = P x (tgarcos @1 - tgarcos ¢2)
Qcz — jalovy vykon poZadovaného komp. kondenzdtoru
P — ¢inny vykon spotfebite
cos @1 — puvodni dcinik
cos @2 — vysledny ucinik

Rozvoj polovodiGové technologie mé negativni vliv na stfidavou sit.
Odbérem jalové energie s nesinusovym prub&hem proudd dojde ke
zkresleni sinusového prubghu. Zkresleni se dé vyjadfit obsahem vysSich
harmonickych. Obsah harmonickych vede ke zvySeni proudu kondenzatoru,
protoZe jeho impedance klesé se zvySujicim se kmitoétem. Nésledkem
muZe byt poSkozeni kondenzatoru, nevyhovujici vypindnijistiéu, nespravna
funkce koncovych zafizeni. Re$enim muZe byt instalace kondenzétort s
tlumivkami (chrdnéné kompenzace), ¢imzZ se zatlumi rezonan¢ni obvod a
instalace ma také ¢astecny filtradni efekt — sniZuje troven zkresleni v siti.
Doporucuje se vSude tam, kde podil zafizeni generujicich vy$§i harmonické
je vy88i nez 20% celkové kompenzované zatéZe. Pro odstranéni vy$Siho
procenta harmonickych ze sité se uZivaji filtrani obvody.

Kondenzator v chranénych kompenzacich je vystaven vy$§imu napéti, nez
je napéti sité, coZ je zpusobeno sériovym zapojenim tlumivky
a kondenzatoru.
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Capacitors are produced in MKP and MKV systems. Both dielectric
systems are self-healing. Metal plated layer is evaporated in case of the
voltage breakdown. Formed insulating surface is very small and does not
effected the functionality of the capacitor. Capacitors windings are inserted
into aluminium container. Container is equipped with the overpressure
disconnector.

MKP capacitors are made of one-side metallized PP film. Contacting of the
winding is performed by zinc spraying. This configuration is dry without
impregnant.

As for MKV capacitor, electrodes are of metallized paper on both sides and
PP foil serves as a dielectric. The system is impregnated by mineral oil.
MKV capacitors are suitable for higher power loading and higher ambient
temperature.

In the meantime the capacitors are produced mainly in MKP system, MKV
capacitors are produced only exceptionally, for special projects.

Fuses and cross-section of conductors

PFC correction capacitors should be provided with fuses with a slow
breaking characteristic (gG). Cross-section of conductors should be sized
to at least 1,6 - 1,8 multiple of capacitor’s rated current (see table -
recommended cross-sections of conductors and sizing of fuses).

Connection of capacitors shall be performed only by Cu conductors
based on the following table.

Kondenzétory jsou vyrdbény v systémech MKP nebo MKV. Oba dielektrické
systémy jsou samohojivé. Pokovend vrstva je v pfipadé napétového
prirazu odpafena. Vznikld izolaéni plocha je velmi malad
a nemad vliv na funkci kondenzatoru. Svitky kondenzatoru jsou vloZeny do
hlinikové nddoby. Nddoba je opatfena pretlakovym odpojovacem.
Kondenzédtory MKP jsou vyrobeny z jednostranné pokoveného PP filmu.
Kontaktovani svitku je provedeno Sopovanim zinku. Toto provedeni je
suché, bez olejové naping.

U kondenzdtoru MKV tvofi elektrody oboustranné pokoveny papir,
dielektrikem je PP fdlie. Cely systém je impregnovdn minerdinim olejem.
MKV kondenzétory jsou proto vhodné pro vySSi vykonové zatizeni a vySSi
okolni teplotu.

V soucasnosti se kondenzatory vyrdbi pfevdzné v systému MKP, MKV
kondenzatory se jiZ vyrabéji pouze vyjimecné, pro specidlni projekty.

Pojistky a prifez vodiéu

Kompenzacni kondenzatory by mély byt jiStény pojistkami s pomalou
vypinaci charakteristikou (gG). Prufez vodicu by mél byt dimenzovan
alespoil na 1,6 — 1,8 ndsobek jmenovitého proudu kondenzatoru (viz
tabulka — doporucené prafezy vodica a dimenzovani pojistek).

Kondenzatory se pfipojuji pouze Cu vodici dle tabulky.

Rated current of three-phase Power rating at 400 V Recommended cross-section Fuse rated current
capacitor of connection bundled Cu conductors
Jmenovity proud 3 fazového 3 faz. kompenzaéni vykon Doporugeny prurez pfipojovacich Jmenovity proud pojistky
kondenzétoru pii 400 V slanénych Cu vodica

[A] [kvar] [mm2] [A]

2,9 2 2,5 8

3,6 2,5 2,5 8

4,5 3,15 2,5 10

58 4 2,5 10

72 5 2,5 16

9 6,25 2,5 16

11,5 8 4 20
14,4 10 4 25

18,1 12,5 6 32
21,7 15 6 40
28,8 20 10 50
36,1 25 10 63
43,4 30 16 80
50,5 35 16 100
57,7 40 25 100
72,2 50 25 125
86,6 60 35 160
115,5 80 70 200
1443 100 95 250
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INDIVIDUAL PFC CALCULATION

SILKO) STANOVENI VELIKOSTI KOMPENZACNIHO KONDENZATORU
Individual PFC for transformers Individualni kompenzace trojfazovych transformatori
Transformatory s orientovanymi plechy Transformatory s neorientovanymi plechy
6 aZ 22/0,4 kV 35/0,4 kV 6 aZ 22/0,4 kV 35/0,4 kV
Transformer power Capacitor power Capacitor power Capacitor power Capacitor power
Vykon transformatori Vykon kondenzatoru Vykon kondenzatoru Vykon kondenzatoru Vykon kondenzatori
[kvar] [kvar] [kvar] [kvar] [kvar]
100 3 4 7 8
125 - - 9 10
160 4 4 10 12
200 - - 12 14
250 5 6 15 17
315 - - 18 21
400 6 7 22 26
500 - - 27 32
630 8 8 32 38
800 - - 40 47
1000 10 11 50 57
1250 - - 63 69
1600 12 13 77 88
2500 22 22 - -
4000 27 27 - -
6 300 35 35 - -
10 000 45 45 - -
Individual PFC for motors Individualni kompenzace asynchronnich motori
Motor power / Vykon motoru kW | 2,2 3 3,7 4 55163 | 75| 10 | 11 13 | 15 | 17 [185] 20 | 22
Capacitor power for motors up to1 000 turn/min.
\/ykon kondenzatoru pro motory pod 1 000 ot/min. kvar |1 ! 2 2 3 3 3 5 5 6 / / 8 9 10
Capacitor power for motors from 1 000 turn/min.
\lykon kondenzdtoru pro motory nad 1 000 ot/min. kvar | 1 ! ! 2 2 2 3 4 4 5 5 6 / / 8
Motor power / Vykon motoru kW | 25 | 30 | 33 | 33 | 37 | 40 | 45 | 50 | 55 | 63 | 75 | 80 | 90 | 100
Capacitor power for motors up to1 000 turn/min.
\lykon kondenzdtoru pro motory pod 1 000 ot/min. kvar | 11 12 13 13 14 15 17 18 20 22 25 27 30 3
Capacitor power for motors from 1 000 turn/min.
\lykon kondenzdtoru pro motory nad 1 000 ot/min. hvar | 9 10 11 11 12 12 13 15 16 17 20 21 22 24

Calculation of required power: Qp = Pp * k

Vypocet potfebného kompenzaéniho vykonu: Qp = Pp * k

Non-compensated cos ¢ Coefficient "k" for / Koeficient "k" pro Non-compensated cos ¢ Coefficient "k" for / Koeficient "k" pro
/ Nekompenzovany uginik cos ¢ cos ¢ =0,95 cos ¢ =1,00 / Nekompenzovany tginik cos ¢ cos ¢ = 0,95 cos ¢ =1,00

0,50 1,4034 1,7321 0,81 0,3953 0,7240

0,55 1,1900 1,5185 0,82 0,3693 0,6980

0,60 1,0046 1,3333 0,83 0,3433 0,6720

0,65 0,8404 1,1691 0,84 0,3173 0,6459

0,70 0,6915 1,0202 0,85 0,2911 0,6197

0,71 0,6631 0,9918 0,86 0,2647 0,5934

0,72 0,6352 0,9639 0,87 0,2380 0,5667

0,73 0,6075 0,9362 0,88 0,2111 0,5397

0,74 0,5802 0,9089 0,89 0,1836 0,5123

0,75 0,5532 0,8819 0,90 0,1556 0,4843

0,76 0,5265 0,8552 0,91 0,1269 0,4556

0,77 0,4999 0,8286 0,92 0,0973 0,4260

0,78 0,4736 0,8023 0,93 0,0665 0,3952

0,79 0,4474 0,7761 0,94 0,0343 0,3630

0,80 0,4213 0,7500 0,95 0,0000 0,3287




TYPOVE ZNAKY KONDENZATORU (VYZNAM PiSMEN A CISLIC)

TYPE DESCRIPTION 2E2
HIT ()

First letter - application: Prvni pismeno - uréuje druh kondenzatoru:
PF correction / kompenza¢ni

medium frequency / stfedofrekvenéni

power electronics / specidlni (komutacni, filtraéni, ochranné, podpurné, fidici, HDO a pod.)

impulse / rdzové, impulsni

couple / vazebni

<|J|T|mM|DO

Second letter — No. of phases, impregnant: Druhé pismeno - uréuje pocet fazi a impregnant:
No. of phases / Pocet fazi
Impregnant 1 3 1or3
vegetable oil / rostlinny olej J N -
mineral oil / minerdini olej 0 L E
PCB (used in past) / PCB (Delor 103, jiZ se nevyrabi ) T C H
IPD, M-DBT / IPD, MDBT U p R
without impregnant / bez impregnantu V S Z
Third letter —cooling and case construction: Treti pismeno - uréuje konstrukci nadoby a zpiisob chlazeni:
Cooling / chlazeni
Case / nadoba natural, by air forced, by air water
/ pirozené vzduchem / nucené vzduchem /vodou
steel insulated case / kovovd, vSe izolovano A U H
steel live case / kovovd, jeden pdl na nadobé B V J
stainless-steel insulated case / nerezovd, vSe izolovano E - -
stainless-steel live case / nerezovd, jeden pol na nddobé F -
porcelain armature / porceldnova armatura C X K
plastic case / plastova D Y L
Fourth letter — configuration, protection degree: Ctvrté pismeno - urcuje provedeni a kryti:
Protection degree / kryti
Configuration / provedeni indoor / vnitrni outdoor / venkovni
1P 00 1P20 1P42(54)

with built-in discharge resistor /s vestavénym vybij. rezistorem K D Q F
without discharge resistor / bez vybijeciho rezistoru J -- R E
Fifth letter — dielectric system: Paté pismeno - oznaduje systém dielektrika:

N Al film + capacitor paper /Al félie + kondenzatorovy papir

K mixed dielectric (Al film + capacitor paper + PP film) / kombinované dielektrikum (Al félie + kondenzatorovy papir + PP f6lie)

S ALL film (PP film + Al film, oil impregnated) / ALL film (Al félie + PP félie, impregnovéano olejem)

V MKV (metallized paper + PP film, oil impregnated) / systém MKV (metalizovany papir + PP félie, impregnovano olejem)

P MKP (metallized PP film, dry, gel filled) / systém MKP (metalizovand PP félie, sucha konstrukce, pinénd pevnou kompaktni hmotou)

M MP (metallized paper + paper) / MP (metalizovany papir + papir)

E MKP (metallized PP film, oil impregnated) / systém MKP (metalizovand PP félie, impregnovand rostlinnym olejem)

G MKP (metallized PP film, dry, gas filled) / systém MKP (metalizovand PP félie, sucha konstrukce, pInénd nete¢nym plynem)
First number / Prvni Eislo (pfed pomlickou) number of configuration / udavé pofadové &islo rekonstrukce typu
Second number / Druhé €islo (za poml&kou) rated voltage in KV / udava provozni napéti v kV.
Third number / Treti Eislo (za Ioml’tkem) 1. power capacitors - rating in kvar / u kompenzacnich kondenzatora jmenovity vykon v kvar

2. power electronics - rated capacitance in pF / u specidlnich a razovych kondenzétoru kapacitu v puF
3. couple capacitors - rated capacitance in pF / u vazebnich kondenzator( kapacitu v pF

s

Fourth number / Ctvrté &islo (za lomitkem)  power capacitors - frequency in Hz (other than 50 Hz), furnace capacitors - frequency in kHz
/ pouZivé se pouze u kondenzdtoru, uréenych pro jiny kmitocet nez 50 Hz a uddvd maximalné pouZitelny
kmitoCet v Hz (pro kompenzacni kondenzétory) a v kHz (pro stfedofrekvencni kondenzétory).
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LOW-VOLTAGE CAPACITORS (CYLINDRICAL) _
KOMPENZACNI KONDENZATORY NN (VALCOVA AL NADOBA)

Application

The capacitors are intended for
individual, group or central power factor
correction in low-voltage networks.

Construction

The capacitors are produced by the
MKP system, which consists of
metallised polypropylene foil with
extremely low dielectric losses. The
dielectric system is self-healing, in the
dry variant.

The capacitors are filled:

« by solid compact substance of vegetal
origin, which is non-toxic and
ecologically harmless. It is regarding
capacitors type CSADP, CSAKP
(3-phase) or CVADP, CVAKP
(single-phase)

* by inert, ecologically harmless gas. It
is regarding capacitors type CSADG
(single-phase)

Therefore, there is no risk of contamination of the environment, e.g. by

leakage of impregnating liquid.

The case of the capacitor is protected against breaking by the overpressure

disconnector, which ensures safe disconnection of the capacitor from the

network in the event of overloading and at the end of its operational life.

The capacitors are equipped with discharge resistors.

CVADG

(3-phase) or

Installation instructions

The capacitors can be installed in any position. Clamps for mounting of
capacitors are delivered by the producer according to the catalogue.
Capacitors may be installed close side by side.

Each capacitor has a protective clamping bolt (M12) on the bottom of the
case (tightened by max. torque of 5 Nm).

If bolt M12 on the bottom of the case is not used as a protective clamp, it
is possible to use it for fixation of the capacitor.

On request (e.g. when using a cover with IP54), it is possible to place the
protective clamp M5 (tightened by max. torque of 2 Nm) on the cap of the
capacitor.

The supply conductors are terminated in the clamp terminal of the lead-in
insulator with bolt M5 (cross head) — tightening torque max. 2 Nm. The
connecting conductors and mounting of the capacitor must permit
dilatation of the cap by 20 mm - this condition is necessary for correct
function of the overpressure disconnector.

With respect to the current loading of the terminal block, during the
mounting of a group of capacitors do not connect higher power than
30 kvar for a three-phase or 15 kvar for a single-phase capacitor to the
terminal box (with keeping of all connecting conditions). For the protection
of capacitors, itis recommended to use power fuses with gG characteristics
with the nominal current a 1.6 to 1.8 multiple of the current of the
capacitor.

For all types of capacitors in a cylindrical Al case with @85 and 110 it is
possible to deliver a plastic cover with the protection degree of IP54 with
a suitable outlet.

Plastic covers for capacitors in cylindrical Al case

PouZiti

Kondenzétory jsou urfeny pro
individudlni, skupinovou nebo centraini
kompenzaci jalového induktivniho
vykonu v sitich nizkého napéti.

Konstrukce

Kondenzétory jsou vyrabény systémem
MKP, ktery tvofi metalizovand
polypropylénovd félie s velmi nizkymi
dielektrickymi  ztrdtami. Dielektricky
systém je samoregenera€ni, v suchém
provedeni.

Kondenzétory jsou pinény:

« pevnou kompaktni hmotou rostlinného

puvodu, kterd je  netoxickd

a ekologicky nezdvadnd. Jejich typové

oznateni je  CSADP, CSAKP

(3 fazové) nebo CVADP, CVAKP

(1 fézové)

« netecnym, ekologicky nezdvadnym plynem. Jejich typové oznaceni je
CSADG (3 fazové) nebo CVADG (1 fazové)

Proto nehrozi zne€isténi Zivotniho prostiedi, napf. priasakem impregnacni

kapaliny.

Naddobakondenzatoruje chranéna protiroztrZzenipretlakovym odpojovacem,

ktery zajisti bezpec¢né odpojeni kondenzatoru od sité pfi pfetiZzeni nebo na

konci vlastni Zivotnosti. Kondenzdtory jsou vybaveny tfemi vybijecimi

rezistory.

Pokyny pro montaz

MontdZzni poloha kondenzdtoru je libovolnd. Objimky pro upevnéni
kondenzatori dodd vyrobce dle katalogu na zadkladé objedndvky.
Kondenzétory je moZné instalovat tésné vedle sebe.

PFipojeni ochranné svorky se provédi dle doporueni CSN 33 0360. Kazdy
kondenzdtor ma ochranny svornik M12 na dné nédoby (dotahovat
momentem max. 5 Nm). Pokud nebude pouzit svornik M12 na dné
nadoby jako ochrannd svorka, je moZné jej pouZit pro upevnéni
kondenzétoru. Na poZddani (napf. pfi pouZiti krytu s IP54) je moZné
umistit na viku kondenzdtoru ochrannou svorku M5 (dotahovat momentem
max. 2 Nm).

PFivodni vodice se ukonéi ve tfmenové svorce prachodky se Sroubem M5
(kfiZové hlava) - dotahovaci moment max. 2 Nm. Pfipojovaci vodice
a upevnéni kondenzétoru musi umoznit dilataci vika 0 20 mm - tato
podminka je nutnd pro spravnou funkci pretlakového odpojovace.

S ohledem na proudové zatizeni svorkovnice, pfi montdZzi skupiny
kondenzédtori nepfipojovat na svorkovnici vétSi vykon neZz 30 kvar
u trifazového nebo 15 kvar u jednofézového kondenzdtoru, pfi vSech
dodrZeni pfipojovacich podminek. Pro ji§téni kondenzétoru doporucujeme
volit vykonové pojistky s charakteristikou gG se jmenovitym proudem
1,6 aZ 1,8 nasobku proudu kondenzatoru.

U v8ech typl kondenzdtora ve valcové Al nddobé @85 a @110 je mozZné na
pozadani dodat plastovy kryt se stupném kryti IP 54 s vhodnou
vyvodkou.

For capacitor diameter Protection degree Outlet Dimensions Weight Drawing
Pro kondenzator o priméru Stupeii kryti Vyvodka Rozméry Hmotnost Obrazek
[mm] [mm] [kal
& 85 IP 54 PG 16 @93 x 60 0,036 3a
@110 - B IP 54 PG 16 @118 x 60 0,046 3b
@110 - A IP 54 PG 21 118 x 60 0,046 3b
@136 - - - - -
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Overpressure disconnector (tear-off fuse)

Technical Data and Limit Values

Rated voltage / Jmenovité napéti:
Rated frequency / Jmenovity kmitocet:
Standards / Normy:

Overvoltage / NejvySSi pfipustné napéti:

Overcurrent / NejvysSi pfipustny proud:

Capacitance tolerance / Tolerance kapacity:

Test voltage terminal/terminal / ZkuSebni

napéti mezi svorkami:

Test voltage terminal/case / ZkuSebni napé-

ti mezi spojenymi svorkami a nadobou:

Inrush current / Narazovy proud:

Losses / Ztraty dieletric / dielektrika:
total / celkové:

Statistical life expectancy / Pfedpokladana

Zivotnost:

Protection degree / Stupeii kryti:

Ambient temperature / Kategorie teplot
okoli:

Cooling /Chlazeni:

Permissible relative humidity / Dovolena
relativni vihkost:

Altitude / Nadmofiska vySka:

Mounting position / MontaZni poloha:
Mounting / Upevnéni:

Safety features / Jisténi:

Case / Nadoba:

Dielectric system/ Dielektricky systém:
Impregnation / Impregnant:

Terminals / Svorky:

Discharge resistors / Vybijeci rezistory:

Un
N

Umax

Is

Urr

Utc

tan 6
tan éo

Funkce odpojovaé

.—r——-—\—.--\_.—-‘—--
) -

Technicka data a limitni hodnoty

230...800V

50/60 Hz

IEC 60831-1+2 EN 60831-1+2
Un + 10 % up to 8 h daily

Un + 15 % up to 30 min daily

Un + 20 % up to 5 min Un + 20 % max. 5 minut

Un + 30 % up to 1 min Un + 30 % max. 1 minuta

1,3 * Iy (Possible short time overcurrent / Kratkodobé& vySSi hodnoty)
-5/+10 %

2,15x UNAC, 2 s

UL No. 810 GOST 1282-8
Un + 10 % max. 8 hodin za 24 hodin
Un + 15 % max. 30 minut za 24 hodin

Un <500 V: 3000V AC,10s

Un >500V:2x Uy + 2000V AC,10s

max. 300 x Iy

cca 0,25 W/kvar

cca 0,5 W/kvar

> 130 000 hours / > 130 000 hodin (Standard conditions / Standardni podminky)

IP0O, IP 20, on request IP 54, indoor mounting / IP00, 1P20, na pféani IP54, kondenzatory
jsou urceny pro vnitfni montéaz
-40/D - max. temp. = 55 'C / max. teplota je 55 'C
- max. over 24 h = 45 'C / nejvySSi stfedni hodnota za 24 hod. je 45 'C
- max. over 1 year = 35 'C / nejvy3Si stfedni hodnota za 1 rok je 35 'C
- lowest temperature = -40 ‘C / nejniZ3i teplota - 40 'C
natural or forced / pfirozené vzduchem nebo nucené
IP00 - max. 95 %, IP20 - max. 95 %, IP54 - max. 95 %

max. 4 000 m above sea level / max. 4 000 m n.m.

any / libovolnd

threaded M12 stud at the bottom of the case (max. torque 5 Nm) / Sroub M12 na dné

nadoby (dotahovaci moment max. 5 Nm), objimky

overpressure disconnector / pretlakovy odpojovag, samoregeneracni systém

cylindrical, aluminium can / vélcovd, hlinikova

MKP - metallised polypropylene film / MKP, pokovena polypropylenova félie

dry type / suché provedeni

1/ double, three-way (connected to terminal by bolt M5 by max. torque of 2 Nm) / svorkovnice
- dvojité, trifazové svorky M5, dotahovaci moment max. 2 Nm

2/ Terminals M10, max. torque of 8 Nm / Sroubové svorky M10, dotahovaci moment max. 8 Nm

built-in - 50 V, 1 minute (0,5 - 25 kvar) / vestavéné (50 V do 1 minuty pro 0,5 - 25 kvar)

built-in - 75 'V, 3 minutes (30 - 50 kvar) / vestavéné (75 V do 3 minut pro 30 - 50 kvar)




LOW-VOLTAGE CAPACITORS (CYLINDRICAL) _
KOMPENZACNI KONDENZATORY NN (VALCOVA AL NADOBA)

Z2E|2
SILKO

Three-Phase Capacitors 400 V AC, 50 Hz, MKP dry, Trifazové kondenzatory 400 V AC, 50 Hz, MKP suché,

delta connection

zapojeni do trojihelniku

Type Output Current Capacitance | Dimensions Weight Protection Drawing
Typ Viykon Proud Kapacita Rozméry Hmotnost degree Vykres

Qn In Cn @DxH [kg] Stupeii kryti

[kvar] [A] U [mm]

CSADG 1-0,4/1 1,00 1,4 3x6,6 85 x 175 0,6 IP20 1
CSADG 1-0,4/1,5 1,50 2,2 3x9,9 85x175 0,6 IP20 1
CSADG 1-0,4/2 2,00 2,9 3x13,3 85x 175 0,7 IP20 1
CSADG 1-0,4/2,5 2,50 3,6 3x16,6 85 x 175 0,7 IP20 1
CSADG 1-0,4/3,15 3,15 45 3x20,9 85x175 0,7 IP20 1
CSADG 1-0,4/4 4,00 5,8 3x26,5 85x175 0,8 1P20 1
CSADG 1-0,4/5 5,00 72 3x33,2 85 x 175 0,9 IP20 1
CSADG 1-0,4/6,25 6,25 9,0 3x414 85x175 1,0 1P20 1
CSADG 1-0,4/8 8,00 11,5 3x53,1 85 x 245 1,0 IP20 1
CSADG 1-0,4/10 10,00 14,4 3x66,3 85 x 245 1,1 IP20 1
CSADG 1-0,4/12,5 12,50 18,0 3x82,9 85 x 245 1,2 IP20 1
CSADG 1-0,4/15 15,00 21,7 3x99,5 110 x 245 1,6 1P20 1
CSADG 1-0,4/20 20,00 28,9 3x132,6 110 x 245 1,9 IP20 1
CSADG 1-0,4/25 25,00 36,1 3x165,8 110 x 245 2,1 1P20 1
CSADP 3-0,4/30 30,00 433 3x198,9 136 x 220 3,3 IP20 1
CSADP 3-0,4/33,3 33,30 481 3x220,8 136 x 261 4,0 IP20 2
CSADP 3-0,4/37,5 37,50 54,1 3 x248,7 136 x 261 4,0 IP20 2
CSADP 3-0,4/40 40,00 57,7 3 x265,3 136 x 261 4,0 1P20 2
CSADP 3-0,4/50 50,00 72,2 3x331,6 136 x 355 55 IP20 2
Three-Phase Capacitors 440 V AC, 50 Hz, MKP dry, Trifazové kondenzatory 440 V AC, 50 Hz, MKP suché,
delta connection zapojeni do trojihelniku
Type Output Current Capacitance | Dimensions Weight Protection Drawing
Typ Viykon Proud Kapacita Rozméry Hmotnost degree Viykres

Qn In Cn @DxH [kgl Stupei kryti

[kvar] [A] u [mm]

CSADG 1-0,44/1 1,00 1,3 3x5,5 85x175 0,6 IP20 1
CSADG 1-0,44/1,5 1,50 2,0 3x8,2 85x175 0,6 1P20 1
CSADG 1-0,44/2 2,00 2,6 3x11,0 85 x 175 0,6 IP20 1
CSADG 1-0,44/2,5 2,50 3,3 3x13,7 85x175 0,6 IP20 1
CSADG 1-0,44/3,15 3,15 4,1 3x17,3 85x175 0,7 IP20 1
CSADG 1-0,44/4 4,00 52 3x21,9 85 x 175 0,7 IP20 1
CSADG 1-0,44/5 5,00 6,6 3x274 85x175 0,8 IP20 1
CSADG 1-0,44/6,25 6,25 8,2 3x34,3 85x175 0,9 1P20 1
CSADG 1-0,44/8 8,00 10,5 3x43.38 85 x 245 0,9 IP20 1
CSADG 1-0,44/10 10,00 13,1 3x54,8 85 x 245 1,0 IP20 1
CSADG 1-0,44/12,5 12,50 16,4 3x68,5 85 x 245 1,2 IP20 1
CSADG 1-0,44/15 15,00 19,7 3x82,2 85 x 245 1,3 IP20 1
CSADG 1-0,44/20 20,00 26,2 3x109,6 110 x 245 1,9 IP20 1
CSADG 1-0,44/25 25,00 32,8 3x137,0 110 x 245 2,1 1P20 1
CSADP 3-0,44/30 30,00 39,4 3x164,4 136 x 220 3,3 IP20 1
CSADP 3-0,44/33,3 33,30 43,7 3x1825 136 x 261 3,8 IP20 2
CSADP 3-0,44/37,5 37,50 49,2 3 x205,5 136 x 261 4,0 IP20 2
CSADP 3-0,44/40 40,00 52,5 3x219,2 136 x 261 40 IP20 2
CSADP 3-0,44/50 50,00 65,6 3x274,0 136 x 355 55 IP20 2
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LOW-VOLTAGE CAPACITORS (CYLINDRICAL) _ Z2EZ
KOMPENZACNI KONDENZATORY NN (VALCOVA AL NADOBA)

Three-Phase Capacitors 525 VV AC, 50 Hz, MKP dry, Trifazové kondenzatory 525 V AC, 50 Hz, MKP suché,
delta connection zapojeni do trojiihelniku
Type Output Current Capacitance | Dimensions Weight Protection Drawing
Typ Viykon Proud Kapacita Rozméry Hmotnost degree Viykres

Qn In Cn @DxH [kg] Stupei kryti

[kvar] [A] u [mm]

CSADG 1-0,525/2 2,00 2,2 3x7,7 85x 175 0,6 1P20 1
CSADG 1-0,525/2,5 2,50 2,7 3x9,6 85 x 175 0,6 1P20 1
CSADG 1-0,525/3 3,00 3,3 3x11,6 85x 175 0,7 1P20 1
CSADG 1-0,525/3,5 3,50 3,8 3x13,5 85 x 175 0,7 1P20 1
CSADG 1-0,525/4 4,00 4,4 3x15,4 85x175 0,8 1P20 1
CSADG 1-0,525/5 5,00 55 3x19,2 85 x 175 0,8 1P20 1
CSADG 1-0,525/6,25 6,25 6,9 3x24,1 85x 175 0,9 1P20 1
CSADG 1-0,525/8 8,00 8,38 3x30,8 85 x 245 0,9 1P20 1
CSADG 1-0,525/10 10,00 11,0 3x385 85 x 245 1,0 1P20 1
CSADG 1-0,525/12,5 12,50 13,7 3 x48,1 85 x 245 1,1 1P20 1
CSADG 1-0,525/15 15,00 16,5 3x57,7 85 x 245 1,3 1P20 1
CSADG 1-0,525/20 20,00 22,0 3x77,0 110 x 245 1,9 1P20 1
CSADG 1-0,525/25 25,00 27,5 3x96,2 110 x 245 2,1 1P20 1
CSADP 3-0,525/30 30,00 33,0 3x1155 136 x 220 33 1P20 1
CSADP 3-0,525/33,3 33,30 36,6 3x128,2 136 x 261 3,8 1P20 2
CSADP 3-0,525/37,5 37,50 41,2 3x144,4 136 x 261 40 1P20 2
CSADP 3-0,525/40 40,00 44,0 3x154,0 136 x 261 40 1P20 2
CSADP 3-0,525/50 50,00 55,0 3x192,5 136 x 355 55 1P20 2
Three-Phase Capacitors 690 V AC, 50 Hz, MKP dry, Trifazové kondenzatory 690 V AC, 50 Hz, MKP suché,
delta connection zapojeni do trojihelniku
Type Output Current Capacitance | Dimensions Weight Protection Drawing
Typ Viykon Proud Kapacita Rozméry Hmotnost degree Viykres

Qn In Cn @DxH [kg] Stupeii kryti

[kvar] [A] u [mm]

CSADG 1-0,69/5 5,00 42 3x11,1 85 x 245 0,8 1P20 1
CSADG 1-0,69/6,25 6,25 52 3x13,9 85 x 245 0,9 1P20 1
CSADG 1-0,69/10 10,00 84 3x223 85 x 245 1,0 1P20 1
CSADG 1-0,69/12,5 12,50 10,5 3x27,9 85 x 245 1,2 1P20 1
CSADG 1-0,69/15 15,00 12,6 3x334 85 x 245 1,3 1P20 1
CSADG 1-0,69/20 20,00 16,7 3x44,6 110 x 245 1,9 1P20 1
CSADG 1-0,69/25 25,00 20,9 3 x55,7 110 x 245 2,1 1P20 1
CSADP 3-0,69/30 30,00 25,1 3x66,9 136 x 220 3,3 1P20 2
CSADP 3-0,69/40 40,00 334 3x89,2 136 x 261 40 1P20 2
CSADP 3-0,69/50 50,00 41,8 3x111,4 136 x 355 55 1P20 2

Single-phase units type CVADG ..., CVADP ..., CVAKP ... on request. Dle poZadavku zdkaznika Ize objednat jednofdzové provedeni s typovym
oznacenim CVADG ..., CVADP ..., CVAKP ....

Other voltage, power and frequency on request. Kondenzétory pro jiné napéti, vykon a frekvenci Ize vyrobit na poZaddni.
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ZE2 LOW-VOLTAGE CAPACITORS (CYLINDRICAL)

SILKO KOMPENZACNI KONDENZATORY NN (VALCOVA AL NADOBA)
Dimensional Drawings Rozmérové vykresy
Drawing No./Rozmér. vykres 1 Drawing No./Rozmér. vykres 2
Tp) M~
™ <t
T -
I

@ D+5

Drawing No./Rozmér. vykres 3a Drawing No./Rozmeér. vykres 3b

J, PG 16-21 PG 16-21

=t
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CLAMPS FOR CYLINDRICAL CAPACITORS 2Z2IEZ2
OBJIMKY PRO KONDENZATORY

Clamp type A... / Objimka typu A... Clamp type B... / Objimka typu B...

HIBO 1= E

T Ep 8
”””” = M

Type Diameter Dimension Dimension Dimension Type Diameter Dimension Dimension Dimension

Typ Pramér Rozmér "A” Rozmér ”B” | Rozmér ”D” Typ Pramér Rozmér "A” Rozmér ”B” | Rozmér "D”
A1-85 & 85 114 104 54 B1-85 & 85 114 104 229
A1-110 @110 114 104 66,5 B1-110 2110 114 104 229
A1-136 2136 140 104 73,4 B1-136 136 140 104 330

13



ZE|2
SILKO

CLAMPS FOR CYLINDRICAL CAPACITORS
OBJIMKY PRO KONDENZATORY

Clamp type C... / Objimka typu C...

Type Diameter | Dimension | Dimension | Dimension | Dimension
Typ Primér | Rozmér "A” | Rozmér ”B” | Rozmér "E” | Rozmér "F”
C1-85 & 85 114 104 115 125
C1-110 2110 114 104 140 150

Clamp type F... / Objimka typu F...

type F1-85 for diameter 85mm
typ F1-85 pro priimér 85 mm

type F1-110 for diameter 110mm
typ F1-110 pro prdmér 110 mm

Clamp type D1-85

... / Objimka typu D1-85...
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MEDIUM VOLTAGE CAPACITORS
KOMPENZACNI KONDENZATORY VN
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Application
The capacitors are designed for power factor correction and harmonics
filtration at medium voltage.

Construction

The construction of the dielectric is all-film. The dielectric is polypropylene
foil impregnated with synthetic liquid known under the trade name
JARYLEC, which is harmless to health and environmentally friendly.
Electrodes are of aluminium foil. This construction ensures extremely low
losses of capacitors.

Three-phase units are in star - Y connection, single-phase units are in
| connection. The capacitors have internal discharge resistors decreasing
voltage to 75 V within 10 minutes. All three-phase and single-phase units
are in a dead case, on request it is possible to deliver capacitors with one
pole on the case. It is possible to deliver capacitors with pressure sensor
230V, 50 Hz.

Installation instructions

¢ to prevent mechanical stress of the insulators

* max. torque for clamping bolt of insulators M12 — 20/25 Nm (as table
Bushings)

* max. torque for clamping bolt of grounding clamp M10 — 15 Nm

¢ min. distance between capacitor cans — 60 mm

* 1o check all electric connections and visually check the tightness of the
capacitors after several days of operation

 device must be discharged before manipulation with capacitor cans or
capacitor terminals and the terminals must be short-circuited

Other voltage, power, frequency and insulating levels are available on
request.

e

[t

PouZiti
Kondenzétory jsou uréeny pro kompenzaci jalového vykonu a pro filtraci
vysSich harmonickych.

Konstrukce

Konstrukce dielektrika je v provedeni all-film (celofdliové). Dielektrikem je
polypropylenova folie impregnovand syntetickou kapalinou, zndmou pod
obchodnim nézvem JARYLEG, kterd je zdravotné i ekologicky nezdvadna.
Elektrody tvofi hlinikova fdlie. Tato konstrukce zajiStuje velmi nizké ztraty
kondenzatoru.

Zapojeni aktivni ¢asti je u tfifdzovych jednotek do hvézdy a znadi se ,Y”,
u jednofdzovych se znaci ,1”. Jednotky maji vestavény vnitfni vybijeci
odpory snizujici napéti na 75 V do 10 minut. Tfifizové i jednofdzové
jednotky jsou v plné izolovanych nddobdch, na poZadani je mozno dodat
kondenzdtory s jednim pdlem na nddob&. Kondenzatory lze vybavit
tlakovym €idlem 230 V, 50 Hz.

Instrukce pro instalaci

* nesmi dojit k mechanickému namdhani pruchodek

e svornik prichodek M12 dotahovat max. krouticim momentem
20/25 Nm (dle tabulky Pruchodky)

* zemnici kombinovany uzéavér M10 dotahovat max. krouticim momentem
15 Nm

* dodrZet vzddlenost mezi sténami kondenzatorti min. 60 mm

* po nékolika dnech provozu provéfit elektrickd spojeni a vizudlné
zkontrolovat tésnost kondenzétoru

* pfi manipulaci s nddobami kondenzdtori nebo svorkami musi byt
zafizeni vybito a svorky kondenzdtor( spojeny do kratka

Kondenzétory pro jiné napéti, vykon, frekvenci a izolatni hladinu, které
nejsou uvedeny v tabulkéch, Ize vyrobit na pozadani.
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MEDIUM VOLTAGE CAPACITORS
KOMPENZACNI KONDENZATORY VN

Technical Data and Limit Values

Rated voltage / Jmenovité napéti: Un
Rated frequency / Jmenovity kmitocet: N
Standards / Normy:

Max overvoltage /NejvySSi pripustné Umax
napéti:

Overcurrent (according to above standards)
/ NejvysSi pfipustny proud:

Capacitance tolerance / Tolerance kapacity:
Test voltage, terminal/terminal Utr
/ ZkuSebni napéti mezi svorkami:

Test voltage, terminal/case / ZkuSebni na- Ute
péti mezi spojenymi svorkami a nadobou:
Inrush current / Narazovy proud:

Total losses / Celkové ztraty:

Statistical life expectancy

/ Pfedpokladana Zivotnost:

Protection degree / Stupeii kryti:

Ambient temperature category ‘C
/ Kategorie teplot okoli:

S

tan 6

Cooling / Chlazeni:

Humidity / Dovolena relativni vihkost:
Altitude / Nadmofrska vySka:
Mounting position / Montazni poloha:
Mounting / Upevnéni:

Case / Nadoba:

Dielectric / Dielektricky systém:
Impregnation / Impregnant:

Discharge resistors / Vybijeci rezistory:

Three-phase capacitors — type CPEFS 23-voltage/power,

50 Hz,Y connection, IP00

Technicka data a limitni hodnoty

Single-phase / jednofdzové: 1-24 kV 25 800 kvar
Three-phase / tfifazové: 1-12 kV 25 700 kvar

50/60 Hz

IEC 60871-1+2  EN 60871-1+2  GOST 1282-88

Un + 10 % up to 8 hours daily Un + 10 % max. 8 hodin za 24 hodin

Un + 15 % up to 30 minutes daily Un + 15 % max. 30 minut za 24 hodin
Un + 20 % up to 5 minutes Uy + 20 % max. 5 minut

Un + 30 % up to 1 minute Uy + 30 % max. 1 minuta

1,3 * IN (Possible short time overcurrent / Kratkodobé& vy3Si hodnoty)

-50
2,15x UnAC, 10s (4,3 x UnDC, 10 s)

According to the insulating level, for 10 s / dle izolacni hladiny po dobu 10 s

max. 300 x Iy
0,2 Wr/kvar
>130 000 hours /> 130 000 hodin (Standard contitions / Standardni podminky)

IP 00 (IP 54 cover on request - up to 12 kV) / IP 00 (na pfani kryt IP 54 - do 12 kV)

-40/C - max. temp. 50 'C/ max. teplota je 50 'C
- highest over period of 24 h: 40 'C / nejvy3Si stfedni hodnota za 24 hod. je 40 'C
- highest over period of 1 year: 30 ‘C / nejvySsi stfedni hodnota za 1 rok je 30 'C

naturally air cooled / pfirozené vzduchem

IP 00 - max. 95 %, IP 54 - max. 95 %

max. 4 000 m above sea level / max. 4 000 m n.m.

vertical and horizontal / svisld i vodorovnd (na uZSi strané nadoby)

side brackets, bottom brackets / bo¢ni zdvésy, spodni dchyty

stainless-steel, for indoor/outdoor installation / nerezovd ocel

all film / all-film

JARYLEC (environmentally-friendly, non-toxic, non-PCB)

/ JARYLEC - synteticka kapalina, biologicky odbouratelnd, bez PCB

built-in - 75V, 10 minutes / vestavéné (75 V do 10 minut)

Trifazové kondenzatory - typ CPEFS 23-napéti (kV) / vykon (kvar),
50 Hz, zapojeni Y, IP00

Power Dimensions Weight Drawing No. *)

Viykon Rozméry Hmotnost Vykres *)
Qn D¢ He

[kvar] [mm] [mm] Lkal
50 145 170 17 2/3
100 145 260 19 2/3
150 145 350 25 2/3
200 145 450 31 2/3
250 145 550 38 2/3
300 145 640 43 2/3
350 175 590 48 2/3
400 175 670 54 2/3
450 175 740 59 2/3
500 175 810 64 2/3
550 175 890 70 2/3
600 175 960 76 2/3
650 200 910 80 2/3
700 200 970 85 2/3

*) Drawing 2 for voltage < 7,2 kV
Drawing 3 for voltage > 7,2 kV

*) Qbrédzek 2 pro napéti <7,2 kV
Obrdzek 3 pro napéti > 7,2 kV
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KOMPENZACNI KONDENZATORY VN

ZE|2
SILKO

Single-phase capacitors — type CUEFS 23-voltage/power,

50 Hz, | connection, IP00

50 Hz, zapojeni I, IP00

Jednofazové kondenzatory - typ CUEFS 23-napéti (kV) / vykon (kvar),

Power Dimensions Weight Drawing No. *)

Viykon Rozméry Hmotnost Vykres *)
Qn Dc Hc

[kvar] [mm] [mm] O]
50 145 170 14 1
100 145 250 18 1
150 145 330 23 1
200 145 420 29 1
250 145 520 35 1
300 145 600 40 1
350 175 570 45 1
400 175 640 50 1
450 175 710 55 1
500 175 780 60 1
550 175 850 66 1
600 175 920 71 1
650 200 870 75 1
700 200 930 81 1
750 200 990 86 1
800 200 1030 89 1

Bushings - Porcelain bushings for outdoor installation

Prichodky - Porceldnové prachodky pro venkovni instalaci.

Type | Insulating level |Max. operating network voltage Creepage distance Height | Terminals Max. torque Weight
Typ | lzolaéni hladina Max. provozni napéti siti Povrchovd vzdalenost priuchodek | VySka | Svorky | Max. utahovaci moment | Hmotnost
Um HB
[kV] [KV] [mm] [mm] | [mm] [Nm] [kq]
20/60 7,2
M1 58775 1 260 160 M12 20 1,00
C3 38/95 17,5 317 232 M12 25 1,20
C4 50/125 24 457 274 M12 25 1,80
C5 701170 36 635 315 M12 25 2,50
Standard insulation levels for Um < 52 kV Standardni izolaéni hladiny pro Um < 52 kV
Highest voltage for equipment Um (RMS)
NejvySSi napéti pro zazizeni Um (efektivni hodnota) ] 2 S 72 12 s 2 e
Rated power-frequency short duration withstand voltage (RMS)
Jmenovité krtkodobé zkugebnf napati sitového kmitotu (efektivni hodnota) | V1 | 8 | 10 [ 20 ] 28 1 38 | 50 | 70
Rated lightning impulse withstand voltage (peak)
Jmenovité zkuSebni napéti atmosférického impulsu (Spickovéd hodnota) 14 i - 60 7 & 128 e
Drawings of Bushings Rozméry priichodek
M1 C3 C4 C5
MI2 E =
N[
M~ | —
| = AN[M
AN~
NN
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Z2EZ MEDIUM VOLTAGE CAPACITORS
KOMPENZAGNI KONDENZATORY VN

Rozmérové vykresy

Dimensional Drawings

Drawing No./Rozmeér. vykr. 1

DETAIL A

W@

DETAIL B

Drawing No./Rozmeér. vykr. 2

-

~0
T
St
<

1120120

350
392
430

Drawing No./Rozmeér. vykr. 3

120120
350
392
430
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_ PFC REGULATOR 6M/12M
REGULATOR JALOVEHO VYKONU 6M/12M

ZE|2
SILKO

6M/12M is the new range of power factor
regulators using on the highest technology and
designed for easy and effective regulation.
Regulator monitors the power system status and
accurately and quickly takes decisions on the
connection or disconnection of compensation
stages in order to reach the preset target cos
phi.

Regulator’s microprocessor records system
voltage and current consumption of the entire
operation via instrument transformer inputs and
uses these to calculate the relationship between
active power and reactive power in the power
system.

Regulator calculates the basic harmonic factor of
the active and reactive currents using the FFT
algorithm. Thus precise measurement and
control are provided even if the current waveform
is distorted by higher harmonic components.

* 6 0r 12 steps

CONTROLLER {21

e FCP System (Fast Computerized Program), minimizes the number of

ON/OFF operations

connected steps display

parameter setting in RUN-TIME
totally digital setting and handling

Technical features:
Supply and measuring voltage:

measuring cos phi, using true RMS voltage and current values
displays all measurements on one single display

features designed for easy and intuitive handling by the user

400 VAG (+15/-10%), 45-65 Hz

6M/12M  reguldtor je novym typem
L‘z‘”fhz pfistroje  vyvinutého pro snadnou
[SILKO| a efektivni regulaci.

Regulator monitoruje stav v rozvodné siti

a na zékladé presnych a rychlych vypoctu

pfipojuje nebo odpojuje jednotlivé

kompenzaéni stupné pro dosazeni

poZadovaného cos o.

Mikroprocesor reguldtoru snima pres
vstupy A/D — prevodniku sitové napéti
a odbér proudu spotfebiCe (napf. celého
podniku) a vypocitdvd z nich poméry
¢inného a jalového vykonu sité.

Reguldtor provddi vypocet zakladni
harmonické slozky €inného a jalového
proudu algoritmem FFT. Tim je zajiSténa
pfesnd funkce méfeni a regulace
i v podminkédch zkresleni proudového
prubéhu vy§Simi harmonickymi sloZzkami.

6 nebo 12 spinanych vystupu

FCP - systém rychlého algoritmu (minimalizuje poCet sepnuti)
méfeni cos @, s pouZitim skute¢nych hodnot RMS napéti a proudu
zobrazeni vSech hodnot na jednom displeji

zobrazeni sepnutych stuprit na displeji

provedeni pro snadné a jednoduché ovladani

programovani parametrt za provozu

pIné digitdIni programovaci a ovladaci prvky

Technicka data:

Napdjeci a méFici napéti:
Vstup méficiho proudu:

400 VAC (+15/-10%), 45-65 Hz
transformator, IN/ 5

Current measurement circuit: CT,IN/5 Presnost méfeni napéti: 1%
Accuracy of voltage measurement: 1% Pfesnost méreni proudu: 1%
Accuracy of current measurement: 1% Presnost méfeni cos o: +- 2%
Accuracy of cos phi measurement: + 2%, 1 digit Displej: jednoradkovy (3 Cislice,
Display: 1 line x 3 digits x 7 segments 7 useku, 20 symbolu)
+ 20 display icons Vystup: relé, max. 250 V, 4 A, AC1
Output: relays, max. 250 V, 4 A, AC1 Stupen kryti: IP 55, tfida 3
Protection degree: IP 55, category IlI Rozméry: 144 x 144 x 62 mm
Dimensions: 144 x 144 x 62 mm
Connection: Zapojeni:
12-steps regulator 12-stupriovy reguldtor
A B COM1 2 3 4 5 6 C DPOWER
SUPPLY
)%, D o0OSD2® OO
s1| |s2 Dol 0 400V~
l
Dy I
P1 P2 RELAY | C1..C6

L1 0O o

L2 ﬁ:

L3-eTe

N [

H RELAY |C7..C12
l
L4 ﬁ(
OINAZX IRV

COM 7 8 9 10 1112
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_ PFC REGULATOR NOVAR 106 / 114
REGULATOR JALOVEHO VYKONU NOVAR 106 / 114

General description

Novar 106, 114 reactive power regulator
is a fully automatic instrument allowing
optimum control of reactive power
compensation.

It contains precise voltage and current
measurement circuits. Because of digital
processing of the measured values the
regulator indicates highly precise
evaluation of both root-mean-square
(RMS) current and the power factor.
The 230 V AC supply terminals also work
as the measurement voltage input. The
current  measurement input s
a general-purpose for the nominal
secondary winding current value of a
current measuring transformer (CMT)
1A or 5A. Current of any of the phases
can be measured.

Regulator calculates the basic harmonic
factor of the active and reactive currents
using the FFT algorithm. Thus precise
measurement and control are provided
even if the current waveform is distorted by higher harmonic
components.

Controlling takes place in all four quadrants and its speed depends on
both control deviation value and its polarization (overcompensation
/ undercompensation). Connecting and disconnecting of power factor
capacitors is carried out to achieve the optimum compensation condition
with a single control step and minimum number of switching of the
sections. At the same time regulator chooses the sections with regard to
their even load and preferably connects the sections disconnected for the
longest time and with minimal residual charge.

During controlling, regulator continually checks the compensation
sections. If a section’s drop—out or value variation is detected, the section
is temporarily disconnected at relevant setting. This disconnected section
is periodically tested and possibly connected again.

By measurement of current, harmonic component levels up to the
nineteenth order are evaluated. The total harmonic distortion - THD is
calculated from these results. It is possible to set the THD limiting level
when regulator disconnects all compensation sections to prevent their
damage. Also the most adverse THD values, values of harmonic factors
and the minimum power factor values are recorded into the regulator’s
memory for later analysis.

Fully automatic installation is advantage of this regulator. It automatically
detects the connection of current signal and the value of each connected
compensation section. It is also possible to set these parameters
manually.

The ,Alarm" relay output can be set to indicate non—standard conditions
(undercurrent, overcurrent, harmonic distortion preset exceeding,
overcompensation or undercompensation, exceeding of the limit of
section switching, section drop—out or reverse supply condition).
Regulators are supplied in two basic versions with different number of
outputs: Novar 106 with six output relays and Novar 114 with fourteen
output relays.

Regulators can be ordered in a version with galvanically isolated RS 223
or RS 485 standard communication line. All measured values can be
monitored by regulator connected to a computer.

Besides the power factor capacitors, it is possible to connect three
compensatory chokes (for decompensation). Any output can be set as
fixed.

Obecny popis

Reguldtory jalového vykonu typu Novar
106/114 jsou pIné automatické pfistroje,
umoziujici optimdlni fizeni kompenzace
jalového vykonu.

Pfistroje jsou vybaveny pFesnym
napétovym a proudovym méficim
obvodem a digitdlnim zpracovanim
naméfenych hodnot je dosaZeno vysoké
presnosti vyhodnoceni jak skute¢né
efektivni hodnoty proudu, tak t€iniku.
Napdjeci svorky 230 Vstt. slouZi zaroveri
jako vstup méficiho napéti. Proudovy
méfFici vstup je univerzalni pro nomindlni
hodnotu sekundarniho proudu MTP 1A
nebo 5A. Lze pfitom pfipojit proudovy
signal z libovolné faze.

Reguldtory provddéji vypoCet zakladni
harmonické slozky €inného a jalového
proudu algoritmem FFT. Tim je zajisténa
pfesnd funkce méFfeni a regulace
i v podminkach zkresleni proudového
prab&hu  vy388imi  harmonickymi

sloZkami.

Regulace probihd ve v3ech Ctyfech kvadrantech a jeji rychlost je zavisla jak
na velikosti regulacni odchylky, tak na jeji polarité (pfekompenzovani
/nedokompenzovéni) . Pfipindni a odpindni kompenzac€nich kondenzatoru
je provddéno tak, aby optimélni stav kompenzace byl dosaZen jedinym
regulatnim zdsahem a minimdlnim poctem pfepinanych stuprid. Pfitom
regulator voli jednotlivé stupné s ohledem na jejich rovnomérné zatéZovani

a pfednostné pfipind stupné, které
a jejichZ zbytkovy ndboj je tedy minimalni.
Béhem regulace provédi reguldtor prabéZznou kontrolu kompenzacnich
stupiiu. Pfi zjiSténi vypadku nebo zmény hodnoty stupné je pfi
odpovidajicim nastaveni tento stupefi doCasné vyfazen z regulace.
DoCasné vyrfazeny stupefi je v prub&hu regulace periodicky testovdn
a pfipadné zpétné zafazen do regulacniho procesu.

PF¥i méfeni proudu jsou vyhodnocovény trovné harmonickych sloZek
proudu aZz do 19. fadu. Z téchto hodnot je spocitdna droveri celkového
harmonického zkresleni proudu (THD), kterou lze sledovat na displeji.
Pfitom Ize nastavit mezni drovei THD, pfi které reguldtor odpoji vSechny
kompenzacni stupné a tim zabrani jejich poSkozeni. Mimo to se

byly odepnuty nejdéle

a minimdlni hodnota Uciniku zaznamendvd do paméti pfistroje pro
pozdgjsi analyzu.

Vyhodou pfistroje je pIné automatizovand instalace. Reguldtor automaticky
zjisti jak zpusob pfipojeni proudového signdlu, tak velikost jednotlivych
pfipojenych kompenza€nich stupiiu. Ru¢ni zadéni téchto parametru je
rovnéZ mozné.

Reléovy vystup ,,Alarm,, Ize nastavit na signalizaci nestandardnich stavu,
jako podproud, nadproud, pfekroceni nastavené lrovné harmonického
zkresleni, stav nedokompenzace/pfekompenzace, prekroCeni mezniho
poctu sepnuti stupné, vypadek stupné nebo stav zpétného napdjeni.
Reguldtory se doddvaji ve dvou zékladnich provedenich podle poctu
vystupu. Novar 106 se 3Sesti vystupnimi relé a Novar 114 se Ctrnécti
vystupnimi relé.

Reguldtory Ize objednat v provedeni rozSiteném o galvanicky oddélenou
komunikacni linkou typu RS 232, pfipadné RS 485. Ve spojeni se
vzddlenym poCitaem pak Ize dalkové sledovat vechny méfené hodnoty
a provadét parametrizaci reguldtoru.

Vedle kompenzaCnich kondenzétori lze k reguldtoru pfipojit az tfi
kompenzac¢ni tlumivky (dekompenzace sitg). Libovolny vystup lze nastavit
jako pevny.
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_ PFC REGULATOR NOVAR 106 / 114
REGULATOR JALOVEHO VYKONU NOVAR 106 / 114

Regulator Novar 114 - connectors / Regulator Novar 114 — konektory

Distributor:

ZEZ SILKO, s.r.o.

Pod Cernym lesem 683, 564 22 ZAMBERK
Tel.: +420 465 673 111

www.zez-silko.cz

NOVAR 106 114 / 232 485
|Vyr.E.lverze.:

Datum vyroby ]

Nap.: 230 V~50/60 Hz|Prik.: 10VA

IP 4X | Made in Czech Republic

-

-

NOVAR-106

N
Phddro jenfm
proud. okruhu
Zaatovat MTP I ) 230VAC

ZDROJ

L _

17]18]19120]21]22]23|24(25[26127{28]29]30] 31| 32
1 /2 /3 /4 /5 /6 [7 /8 /9 /10 /11 A2 /13 J14
S G N N Wy Wy W

NOVAR-114

[ a

L J-

Rx_Tx GND
RS-232/485
+U A B GND

SPOTREBIC

Technical parameters

Parameters for setting
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Example of typical outside wiring / Pfiklad typického zapojeni

E_E’“_I

VH IR FE A R A P FAFE P FE P R A
000000000000 0000

Novar-114 - instalace

i i
1 1
1 13

HHAL
0000

i

A | een [

Technical parameters

Parameters for setting

desired power factor

0,80 ind. up to 0,90 cap.

poZadovany Uginik

switching time (max. value, depends on control deviation)

5 to 1200 seconds

spinaci doba (max. hodnota, zdvisla na regulacni odchylce)

5 a7 1200 sekund

reconnection blocking time

5 to 1200 seconds

doba blokovani znovuzapnuti

5 aZ 1200 sekund

0,80 ind. a7 0,90 kap.

smallest capacitor current

reactor control limit power factor
compensation section values setting
connection mode setting

(0,012 A) x MTP ratio
0,80 ind. up to 0,90 cap.
automatic or manual
automatic or manual

proud nejmentiho kondenzdtoru (hodnota G/k prepoéitand na primdm( stranu MTP)
mezni Gginik pro regulaci tlumivkou

nastaveni hodnot kompenzagnich stuprit

nastaveni zplsobu pripojenf

(0,01-2A) x prevod MTP
0,80 ind. aZ 0,90 kap.
automatické nebo rutni
automatické nebo rutni

Inputs-Outputs

Inputs-Outputs

measuring voltage (galvanically isolated)

together with supply voltage

mérici napéti (galvanicky oddélené)

spolecné s napdjecim napétim

50/60 Hz, max. 10 VA

voltage input impedance > 200 kOhm vstupnf impedance napétového vstupu > 200 kOhm
measuring current (galvanically isolated) 0,01t07,5A méfici proud (galvanicky oddgleny) 0,01a77,5A
current input serial impedance <10 mOhm vloZend impedance proudového vstupu <10 mOhm
current measurement accuracy (RMS value and 1st harmonic) +/-1% +/-0,01A presnost méreni proudu (ef.hodn. a 1.harm.) +/-1% +/-0,01A
harmonics and THD measurement accuracy +/-10% presnost méreni harm. SloZek proudu a THD +/-10%

number of output relays 6or14 pocet vystupnich relé 6 nebo 14
output relay loading 250 VAC /4 A zatiZitelnost vystupnich relé 250 Vsti. /4 A
power supply 230 0r 115V AC +10/-20%, zatizitelnost relé ,alarm” 250 Vstt. /4 A

napdjeni

230 nebo 115 Vstf. +10/-20%, 50/60 Hz, max. 10 VA

installation overvoltage class

Il in compliance with EN 61010-1

kategorie prepéti v instalaci

Il die CSN EN 61010-1

Telecommunication

Telecommunication

interface RS 232 / RS 485, isolated rozhrani RS 232 / RS 485, galvanicky oddgleng
fransmission rate 9 600 Baud prenosova rychlost 9600 Baud

maximum number of instruments on one communication line 1/32 maximalni pocet pristroji na jedné kom. lince 1/32

maximum node-to-node distance 30m/1200m maximdlni vzddlenost dvou uzlu 30m/1200m

Operating conditions

Operating conditions

working conditions

in compl. with IEC 654-1, class C1

pracovni prostredf

trida C1 dle CSN IEC 654-1

operating temperature 40"+ +60'C provozni teplota 40"+ +60C
relative humidity 510100 % relativni vihkost 527100 %
EMC EMC
noise suppression level in compliance with EN 50081-2, vyzarovanf CSN EN 50081-2
EN 55011, class A, @SN EN 55011, tfida A
EN 55022 , class A CSN EN 55022 , tfida A
immunity in compliance with EN 61000-6-2 odolnost CSN EN 61000-6-2

Mechanical parameters

Mechanical parameters

protection degree - front panel IP40 (or IP54) krytf - Gelni panel IP40 (piipadné IP54)
- back panel 1P20 - zadni panel 1P20

dimensions 230 x 105 x 320 mm rozméry 230 x 105 x 320 mm
- front panel 144 x 144 mm - Gelnf panel 144 x 144 mm
- built-in depth 80 mm - zdstavnd hloubka 80 mm

weight max. 1,0 kg hmotnost max. 1,0 kg

21




ZE|2
SILKO

CAPACITOR SWITCHING CONTACTORS GMC
KONDENZATOROVE STYKACE GMC

GMC Capacitor Contactors are suitable for switching low-inductive and
low-loss capacitors in capacitor banks, without and with reactors.

GMC Capacitor Contactors are designed to meet Capacitor Duty application.
Contactors are fitted with block of three early make auxiliary contacts in
series with six quick discharge damping resistors - 2 per phase. These
auxiliary contacts limit peak currentinfirst stage of switching. Subsequently
the nominal current is transferred through main contacts which are
switched in next stage and the auxiliary contacts are switched-off at the
same time.

The main features:

* electrical life

¢ reduced watt loss during 'ON’ condition, saves energy
¢ switching of Capacitor bank in parallel without de-rating

Technical features:

Kondenzétorové stykate GMC jsou urfeny ke spindni nizkoinduktivnich
a nizkoztratovych kondenzdtort v kompenzacnich rozvadécich, bez
tlumivek i s ochrannymi tlumivkami.

Stykace GMC jsou vybaveny blokem tfi pfedstihovych kontaktl v sérii se
Sesti rychlovybijecimi odpory. Tyto predstihové kontakty zajistuji v prvni
fazi sepnuti omezeni Spicek zapinaciho proudu. Nasledné je jmenovity
proud veden pres hlavni kontakty, které jsou sepnuty ve druhé fdzi
a zdroven jsou predstihové kontakty odpojeny.

Hlavni vyhody:

e dlouhd elektrickd Zivotnost

* sniZeni ztrdt béhem sepnuti, Gispora energie

« spindni kompenzacniho rozvddéce paralelné, bez pfehodnoceni

Technicka data:

Complete contactor block Power / Rated current / Jmeno- | Frequency of switching | Electrical endurance
(contactor + resistor) Viykon vity proud / Getnost spinani / Elektricka Zivotnost
/ Stykacovy komplet

(stykat + rezistor) (kvar) (A) (per hour / za hodinu) | (operations / sepnuti)

220 - 240 V| 400 - 440 V | 550 - 600 V

GMC-12 + AC-9 (12,5 kvar) 6,7 12,5 18,0 18 240 200 000
GMC-32 + AC-9 (25 kvar) 15,0 25,0 36,0 36 240 200 000
GMC-85 + AC-50 (60 kvar) 35,0 60,0 92,0 92 100 100 000

Auxiliary contacts:

Pomocné kontakty:

Complete contactor block / Stykacovy komplet AU-1 (1NO + 1NC)
GMC-12 + AC-9 (12,5 kvar) 1X
GMC-32 + AC-9 (25 kvar) 2X
GMC-85 + AC-50 (60 kvar) 2X

22




CAPACITOR SWITCHING CONTACTORS GMC Z2ElZ2
KONDENZATOROVE STYKACE GMC

Dimensional drawing (only contactor without resistors): Rozmérovy vykres (pouze stykaC bez odport):
GMC - 12 [563*1
44
465, 165 86.8
" 64.1 |
fMS.S 10 ‘
| M4 ]
! M3.5 p _—
| [ < |
i ] A
= - : efen ‘:,: [L 1 ) —
= i SF ] =
! “ H
I Iy
4_@ ] y L
B v ’ .
il | 8
11|
GMC - 32 68 |
56 945
—_— 3.5
_ 28 64.6
| .8 M5 10
M3.5
] g
7
|
-~
ol = |3 i’ !
= <] S 3 j _
vy
]
A
12.4] 8 ]
1 | 14 y
~
GMC - 85 M3.5
o/
EE /| 117.4
M8 (50)
1.8 / MaEas, 75, 85) 10 &
] M3.5 ‘ I I
rﬁzn. | @ f ; a:-F:' J_\
/
_ - a
0 _ ool en 7 L
Q= | &3 /] ‘\
- ~
I Wy
1
Eilca e
175 8
22 | 22
|

23



ZEZ2 CAPACITOR SWITCHING CONTACTORS K3
KONDENZATOROVE STYKACE K3

Rated Operational Power at 50 / 60Hz Aux. Contacts Type Packing Weight
Jmenovity vykon pfi 50 / 60Hz Pomocné kontakty Typ Baleni | Hmotnost
Ambient Temperature Built-in Add. Coil Voltage 220-240V 50Hz
Teplota okoli vestavéné | prisluSenstvi civka 220-240V 50Hz
50 C 60 C
380V | 415V | 660V | 380V | 415V | 660V
400V | 440V | 690V | 400V | 440V | 690V
kvar kvar kvar kvar kvar kvar NO NC pc. pc. kg
12,5 13 20 12,5 13 20 1 - 11 K3-18K10 230 1 0,34
12,5 13 20 12,5 13 20 - 1 11 K3-18K01 230 1 0,34
20 22 33 20 22 33 - - 32 K3-24K00 230 1 0,62
25 27 41 25 27 41 = = 32 K332K00 230 1 0,62
33,3 36 55 33,3 36 55 - - 32 K3-50K00 230 1 1,0
50 53 82 50 53 82 = = 32 K3-62K00 230 1 1,0
759 759 1209 609 643 1003 - - 32 K3-74K00 230 1 1,0
1) HN.. or HA.. snap-on 1) HN.. nebo HA.. nahore
2) HB11 on the left or right side and 1 HN.. or HA.. snap-on 2) HN.. nebo HA.. nahore + 2 HB11 zboku
3) Consider the max. thermal current of the contactor K3-74A: Iy, 130A 3) Tepelnou zatiZitelnost zakladniho stykace K3-74A zohlednit: Iy, 130A
K3-24K00 45 19.5 K3-50K00 60 128.5
K3-32K00 35 15.5 ggiﬁgg 50 - 124.5
N j e
4. L’F‘ e [, ks
il w4 ﬁL{ o, Ll s IR
‘ X\ﬂ plele -M6
_Jles o a4
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CAPACITOR SWITCHING CONTACTORS K3
KONDENZATOROVE STYKACE K3
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Specification

Contactors K3-..K are suitable for switching low-inductive and low loss
capacitors in capacitor banks (IEC 70 and 831, VDE 0560) without and
with reactors.

Capacitor switching contactors are fitted with early make contacts and
damping resistors, to reduce the value of make current < 70 x le.

Operating conditions

Capacitor switching contactors are protected against contact welding for
a prospective making current of 200 x le. Fuse rating approx. 1,6 to 2,5 x
le, type gL (9G).

Technical Data
acc. to IEC 947-4-1, IEC 947-5-1, EN 60947-4-1, EN 60947-5-1, VDE 0660

Specifikace

Kondenzédtorové stykafe K3-.K jsou vhodné k pfimému spinédni
induktivnich a nizkoztratovych kondenzatorovych baterii (IEC70 a 831,
VDE 0560) bez a s ochrannymi tlumivkami.

Kondenzdtorové stykaCe jsou vybaveny pfedstihovymi kontakty
a tlumicimi odpory, aby se Spicky zapinaciho proudu redukovaly
na<70x le.

Podminky pouZiti
Kondenzdtorové stykace jsou odolné proti spékdni kontaktu pro vyhledovy
zapinaci Spickovy proud 200 x le. Pojistky gL(gG) je tfeba stanovit
nai,6az25xle.

Technicka data
podle IEC 947-4-1, IEC 947-5-1, EN 60947-4-1, EN 60947-5-1, VDE 0660

Type / Typ K3-18K | K3-24K | K3-32K | K3-50K | K3-62K | K3-74K
Max. frequency of switching / Cetnost spindni 1/h 240 240 240 120 120 80
Contact life expectancy / Zivotnost spinace Sx 108 0,2 0,1 0,1 0,1 0,1 0,08
Rated operational current le / Jmenovity proud le at 50 'C/ pfi50 C A 18 28 35 48 72 105
at 60 'C/pfi60 C A 18 28 35 48 72 87
Fuses gL(gG) / Pojistky gL (gG) from/to / od/do A 35/63 50/80 63/100 | 80/160 | 125/160 | 160/200
Circuit Diagram Schéma zapojeni
Wiring Diagram for Quick Discharge
"51 |j2 L3 Resistors L1 ":2 L3
: i : Make sure that the current of the
discharge resistors is not higher than
the rated current (AC1) of the auxiliary
contacts.
Mounting instructions:
Minimum distance between resistor
" Y A windings to other parts: 80mm I 5_q] ?51 Al

Schéma zapojeni pro pfipojeni odpori
s rychlym vybitim

Je tfeba ddt pozor na to, aby rychle se

vybijejici proud nepfekroCil jmenovity

proud (AC1) pomocného spinace.

Navod na sestaveni:
Minimadlni vzdalenost odporové spirdly
a sousednich dila: 80mm
Nejsou dovoleny Zadné hoflavé dily v

blizkém okoli.

Auxiliary Contact Blocks

Bloky pomocnych kontakti

Rated operational current Contacts / Kontakty| Type Packing Weight
/ Jmenovity proud [Typ /Baleni |/Hmotnost
AC15 | 400V AC1 rozp. spin.
230V 690V kont. kont.
A A A For contactors / pro stykace NO NC ks kg
6 4 25 K3-10..do K3-74.. - 1 HAO1 10 0,03
3 2 10 K3-24.. do K3-74.. for side mounting / pro pfipojeni z boku 1 1 HB11 1 0,02
3 2 10 K3-18.. do K3-74.. 1 - HN10 10 0,02
3 2 10 K3-18.. do K3-74.. - 1 HNO1 10 0,02
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MV VACUUM CONTACTOR - LVC
VAKUOVY STYKAC VN - LVC

Application

LVC contactors are specifically designed for industrial applications where
large number of operations is required. Usual using is for switching the
capacitors. This LVG vacuum contactor is optimal for capacitor banks
from 3,3 up 6,6 kV.

Technical features

vacuum, extinguishing method

perfect control of the electrical arc in capacitive operations

very long life expectancy

well insulated equipment made up of three independent vacuum poles
in an insulated structure

small size

optimized weight

easy maintenance

Technical data

PouZiti

Vakuové stykace LVC jsou specidlné navrZeny pro pramyslové aplikace,
kde je vyZadovén velky poCet sepnuti. Typické je pouZiti pro spindni
kondenzétoru.

Stykace LVC jsou konstruovény pro kompenzacni rozvadéce od 3,3 kV do
6,6 kV.

Technické vyhody

vakuovd, zhdSeci komora

pfesnd kontrola elektrického oblouku pfi spinéni kondenzétort
velmi dlouhd Zivotnost

tfi nezavislé vakuové pdly v pIné izolovaném provedeni

malé rozméry

nizkd hmotnost

jednoduché udrzba

Technicka data

Electrical data / Elektrické tidaje

Auxiliary voltage / Pomocné napéti

220V a.c. 110 V d.c. on request / na poZadani

Rated voltage / Jmenovité napéti 6,6 kV
Rated current / Jmenovity proud 400 A
Trip off power / Vypinaci schopnost 4 kA
Frequency / Frekvence 50/60 Hz
Insulation voltage / |zola¢ni napéti 7,2 kV
Category / Kategorie AC3

No. of operations / PoCet sepnuti 300 000

Maximum operating power / Max. spinaci vykon

2 000 kvar at 6,6 kV /2 000 kvar pfi 6,6 kV

Assembly features / MontéZni idaje

Connections / Pfivody fixed / pevné
Dimensions / Rozméry 350 x 392 x 179 mm
Weight / Hmotnost 22 kg

Standards / Normy IEC 60470
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MV INRUSH CURRENT REACTORS 7,2/12 kV
VN SPINACI TLUMIVKY 7,2/12 kV
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Application/Design

Standard design is intended for high voltage capacitor banks as protection
against very high peak currents during switching (inrush current). Max
rated voltage 40 kV, max rated current 250 A. Standard rated voltage 7,2
and 12 kV. Insulation class is ,F*.

Aplikace/Konstrukce

Standardni konstrukce je uréena pro VN kompenzacni baterie jako ochrana
kondenzdtoru pfed velmi vysokymi hodnotami spinacich proudu (inrush
current). Maximalni jmenovité napéti tlumivek 40 kV, jmenovité proudy do
250 A. Typické vyrdbé&nd napéti 7,2 a 12 kV. Provedeni je navrZeno pro
tepelnou tfidu izolace F.

Temperature class/Teplotni kategorie: F
Cooling/Chlazeni: AN
Protection degree/Stupen kryti: IP 00

Dimensional Drawing

Rozmérovy vykres

E
< B SR

Type Un In Lo Quter dimensions Mounting holes span (mm) Weight /
/Typ / Rozméry / MontéZni otvory Hmotnost

(kV) (A) (mH) (mm) (kg)

A B C D E %]

IC reactor 7,2 kV, 50 A, 0,05 mH 7,2 50 0,05 397 400 357 337 349 11 16,2
IC reactor 7,2 kV, 50 A, 0,1 mH 7,2 50 0,1 397 450 390 337 374 11 19,3
IC reactor 7,2 kV, 100 A, 0,05 mH 7,2 100 0,05 465 430 397 405 362 11 22,9
IC reactor 7,2 kV, 100 A, 0,1 mH 7,2 100 0,1 491 500 416 405 386 11 28,7
IC reactor 7,2 kV, 150 A, 0,05 mH 7,2 150 0,05 405 520 450 345 433 11 35,4
IC reactor 7,2 kV, 200 A, 0,1 mH 7,2 200 0,1 473 600 480 413 465 11 57,1
IC reactor 12 kV, 100 A, 0,1 mH 12 100 0,1 650 480 447 590 399 11 35,4
IC reactor 12 kV, 150 A, 0,1 mH 12 150 0,1 657 520 464 597 411 11 47,8
IC reactor 12 kV, 200 A, 0,1 mH 12 200 0,1 650 560 498 590 450 11 57,4
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DETUNED REACTORS
OCHRANNE TLUMIVKY

Construction

Standard design is intended for
detuned capacitor banks. Reactors
have high linearity, low losses and
minimal noise. Cooling process is
improved by special construction of
air cooling channels and subsequent
bigger surface. Inductance is fixed to
the exact value with tolerance of -1/

+3 %. Reactors are designed for
capacitors at 440 - 760 V, 50 Hz and

tuned to resonance frequency of 134 Hz, 189 Hz, 214 Hz (other voltage
and frequency on request). Outlets of winding are wires 1m length or
terminals. Temperature sensor is situated inside the middle part of
winding and connected to special terminal. Switch off temperature is 120

0C and insulation class is F.

Technical data

Technical data

Provedeni
Standardni konstrukce je urena pro zatlumené
kompenzacni baterie.
linearitou, nizkymi ztratami a minimalni hlu¢nosti.
Diky specidlnimu provedeni vzduchovych chladicich
kandlu je dosazeno vétSiho povrchu a tim zlepSeni
odvodu tepla. Pevné nastavend indukénost md
zarucenu toleranci Lv -1 / +3 %. Tlumivky jsou
konstruovény pro kondenzatory se jmenovitym
napétim 440 - 760 V (dle poZadavku i jiné napéti),
50 Hz a na rezonanéni kmitoCet 134, 189, 214 Hz

VlyznaCuji se vysokou

(dle pozadavku i jiny kmitoCet). Konce vinuti jsou zakonCeny kabelem
0 délce 1m nebo vyvody do svorkovnice &i pfipojnice. Tlumivky jsou
vybaveny tepelnou ochranou umisténou ve vinuti stfedniho sloupu
tlumivky a vyvedenou na samostatné svorky. Cidlo odpojuje p¥i 120 C.
Provedeni je navrZeno pro tepelnou tfidu izolace F.

Type Power of capacitor-reactor | Power of capacitor Capacitance Inductance Rated current Linearity Losses
Typ Vykon bloku at440v of capacitor of reactor Jmenovity current Zirdty
kondenzator - tlumivka |Vykon kondenzato-| Kapacita kondenzatoru Indukénost kapacitni proud Proud efektivni
ru pii 440 V do trojihelniku tlumivky linearity
Qkomp Qkond Ckond La In=lhn ILin Py-Therm
[kvar] [kvar] [oF] [mH] [A] [A] [W]
189 Hz
ZEZ 05-19/400/440 44 5 3x27,4 8,637 6,41 10,7 40
ZEZ 10-189/400/440 8,9 10 3x54,8 4,319 12,8 21,4 69
ZEZ 12,5-189/400/440 11,1 12,5 3 x68,5 3,455 16 26,7 71
ZEZ 20-189/400/440 17,8 20 3x109,6 2,169 25,6 42,8 76
ZEZ 25-189/400/440 22,2 25 3x137,0 1,727 32 53,5 86
ZEZ 40-189/400/440 35,5 40 3x219,2 1,08 51,3 85,6 111
ZEZ 50-189/400/440 44,4 50 3x274,0 0,864 64,1 107 136
ZEZ 75-189/400/440 66,6 75 3 x 411 0,576 96,1 160 192
134 Hz
ZEZ 12,5-134/400/525 12,0 12,5 3 x48,1 9,84 12,2 21,4 71
ZEZ 25-134/400/525 24,0 25 3x96,8 4,888 24,5 44,1 86
ZEZ 40-134/400/525 38,4 40 3 x 154 3,073 39 68,6 146
ZEZ 50-134/400/525 48,1 50 3x192,5 2,444 48,6 87,2 185
ZEZ 75-134/400/525 72,1 75 3x288,7 1,936 73 120 216
Dimensions Rozméry
Type / Typ Dimensions / Rozmér Mounted holes & Weight
"A” ”B” "c” ”D” “E” Upeviiovaci otvory & Hmotnost
[mm] [mm] [mm] [mm] [mm] [mm] Lkgl
189 Hz
ZEZ 05-189/400/440 82 82 165 180 180 9 5,8
ZEZ 10-189/400/440 82 82 165 180 180 9 8,3
ZEZ 12,5-189/400/440 105 93 190 210 180 9 8,3
ZEZ 20-189/400/440 92 92 215 240 141 9 15,5
ZEZ 25-189/400/440 101 101 210 240 180 9 15,9
ZEZ 40-189/400/440 135 112 215 240 140 9 22,4
ZEZ 50-189/400/440 137 112 215 240 140 9 24,6
ZEZ 75-189/400/440 137 118 275 300 140 9 35,4
134 Hz
ZEZ 12,5-134/400/525 105 93 190 210 180 9 13,0
ZEZ 25-134/400/525 135 112 215 240 140 9 23,0
ZEZ 40-134/400/525 137 112 215 240 140 9 24,0
ZEZ 50-134/400/525 137 118 275 300 140 9 35,0
ZEZ 75-134/400/525 137 118 275 300 140 9 47,0

Other power, voltage and frequency on request.

Jiné napéti, vykon a frekvence Ize vyrobit na pozadani.

28



DETUNED REACTORS
OCHRANNE TLUMIVKY
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Function of reactors

1. Limiting inrush current during switching of capacitors.

2. Limiting resonance and protection of capacitor banks against over
loading arising from higher harmonics.

3. Avoiding loss of power frequency (power remote control) from general
power company.

4. Getting power resonance circuits tuned to higher harmonic

ZEZ05- 189 / 400 /440

Funkce tlumivek v hrazenych kompenzaénich zafizenich

1. Omezeni amplitudy proudovych razu pfi spindni.

2. 0mezeni rezonan€nich jevu a ochrany kondenzatorové baterie pred
vykonovym pfetizenim dcinka vyS$Sich harmonickych.

3. Zabranéni odsavani nosného kmito¢tu HDO (hromadného dalkového
ovladani) z rozvodné sité.

4. Pro vytvofeni kaskady vykonovych odsdvacich resonancnich obvodu
naladénych na vy88i harmonické kmitoCty.

Unkond - rated voltage of capacitor [V] / jmenovité napéti kondenzdtoru [V]

Un - rated voltage — power supply [V] / jmenovité napéti sité [V]

fN - resonance frequency [Hz] / rezonantni frekvence [Hz]

Qkona - rating of capacitor at UN kond [kvar] / vykon kondenzatoru UN kond

Connection of reactors and capacitors = ekvivalent
Uss

frequencies.

Dimensional Drawing

Schéma zapojeni tlumivky = ekvivalent
Uss
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Rozmérovy vykres
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SPLIT CORE CURRENT TRANSFORMERS
TRANSFORMATORY PROUDU (DELITELNE JADRO)

Application

The TP series of current transformers
have been especially designed to
facilitate their installation in new or
already existing networks. Thanks to
its split core they may be installed
without opening any cable or bus bar
circuit.

The connection of standard CTs
usually require the interruption of the
primary side circuit to pass cables or
bus bars through the transformer
core or to connect such cables to the
primary terminals. The TP series
transformers core may be easily
opened and they may be installed and
connected without any supply interruption, with saving time and installation
Costs.

The main features of TP transformers are:

small size and easy mounting

wide inner window allowing clamping of big cables or bus bars

wide range of sizes to accommodate all the existing instalations
terminal strip to short circuit the secondary side during the installation
primary ranges from 100 to 5000 A

secondary output 5A,1Aor1,5V

high accuracy and reliability

Technical Characteristics

PouZiti

Transformatory Ffady TP byly
specidlné vyvinuty pro snadnou
montaZ do novych i stdvajicich
obvodd. Diky rozebiratelnosti
jddra je lze instalovat bez
preruSeni  kabelu nebo
pfipojnic.

Instalace standardnich MTP
obvykle vyZaduje preruseni
primdrniho obvodu a navléknuti
proudového transformatoru na
kabel nebo pfipojnice, nebo
pfipojeni kabelu k primdrnim
svorkam proudového
transformatoru. Transformatory
série TP Ize jednodu$e otevfit a instalovat bez pferuSeni dodévky proudu
a tim uSetfit ndklady na instalaci.

Hlavni vyhody transformatori TP jsou tyto :

e malé rozméry a jednoduché instalace

e velké vnitfni okno, které umoZriuje instalaci na velkych kabelech
a pfipojnicich

velky rozsah velikosti umoZriujici pfizpusobeni jednotlivym aplikacim
vysoky stuperi izolace mezi primédrem a sekunddrem

primdrni proudy od 100 do 5000 A

sekundarni vystup 5 A, 1 Anebo 1,5V

vysokd pfesnost a spolehlivost.

Technické charakteristiky

Highest voltage for equipment / Nejvy$Si napéti sité: Um 0,72 kV AC

Rated insulation level / 1zolaéni hladina: 3 kV AC

Frequency response / Frekvenéni odezva: Linear 50 60 Hz / lin. 50 60 Hz /
Rated short-time thermal current / Termicky proud: lth 60 In

Rated dynamic current / Ndrazovy zkratovy proud: ldyn 2,9 lth

Transformers ratio, rated output and accuracy class
/ Transformacéni pievod, jmenovity vykon a tfida presnosti:

Depending on types (.../5 A or .../1 A) / zavisly od typu (.../5 A or .../1 A)

Thermal class / Teplotni tfida:

A

Use / Provedent:

Indoor / vnitfni

Coating / PI4st transformatoru:

Self-extinguishing / samozhasivy plast

Secondary terminal box / Kryt pfipojovacich svorek:

Sealable / zapecetitelny (moznost umistit plombu)

Standards / Normy:

IEC 185, VDE 0414, UNE 21 088-1, UL 94

Dimensions and weight

Rozméry a hmotnost

Type A B C D E F G H I Weight
Typ Hmotnost
TP - 23 20 30 51 89 110 34 47 40 32 0,75 kg
TP - 58 50 80 78 114 145 32 32 32 33 0,90 kg
TP - 88 80 80 108 144 145 32 32 32 33 1,00 kg
TP - 812 80 120 108 144 185 32 32 32 33 1,20 kg
TP - 816 80 160 120 184 245 52 47 52 38 3,50 kg
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All types will be faktory delivered with

Méfici transformatory typu TP jsou opatieny

device for centring the bus-bar fixing F F H 9, upinacimi patkami k centralizaci polohy
(excep type TP 23). — k vodiéim, kromé typu TP 23.
J1 M
i &
o -
18] 18]
Devices for centrin
= "U“ [ —— the busbar fixingg
o] I:I Q Upinacf patky k centralizaci
TP Series TP série
Code / Objed. Eislo Type/ Typ A Burden / Vykon (VA)
Class / tiida:
0,5 1 3
222 005 TP-23 100/5 = = 1,5
222 006 TP-23 150/5 - - 2
2 22 007 TP-23 200/5 = 1,5 2,5
222 008 TP-23 250/5 - 2 4
222 009 TP-23 300/5 1,5 4 6
222010 TP-23 400/5 2,5 6 10
222 025 TP-58 250/5 1 2 4
222 026 TP-58 300/5 1,5 3 6
222 027 TP-58 400/5 1,5 3 10
222028 TP-58 500/5 2,5 5 15
222029 TP-58 600/5 2,5 5 17,5
222030 TP-58 750/5 3 6 18
222 031 TP-58 800/5 3 7 18
222 032 TP-58 1.000/5 5 10 20
2 22 035 TP-88 250/5 1 2 4
222 036 TP-88 300/5 1,5 3 6
222 037 TP-88 400/5 1,5 3 10
222 038 TP-88 500/5 2,5 5 15
222 039 TP-88 600/5 2,5 5 17,5
2 22 040 TP-88 750/5 3 6 18
2 22 041 TP-88 800/5 3 7 18
222 042 TP-88 1.000/5 5 10 20
222 048 TP-812 500/5 - 4 12
222 049 TP-812 600/5 - 5 14
222 050 TP-812 750/5 2,5 6 17
2 22 051 TP-812 800/5 & 7 18
222 052 TP-812 1.000/5 5 9 20
222 053 TP-812 1200/5 6 11 24
222 054 TP-812 1250/5 7 15 28
222 055 TP-812 1500/5 8 17 30
2 22 061 TP-816 1.000/5 10 15 20
2 22 062 TP-816 1500/5 15 20 25
222 063 TP-816 2 000/5 15 20 25
2 22 064 TP-816 2 500/5 15 20 25
2 22 065 TP-816 3.000/5 20 25 30
2 22 066 TP-816 4 000/5 20 25 30
2 22 067 TP-816 5 000/5 20 25 30
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LV CAPACITORS PROTECTION
JISTENi NN KONDENZATORU

Using

FUSE-LINKS: PN fuse-links (blade contacts) are characterized by high
breaking and limiting capacity and low losses. These fuse-links are
suitable for using in fuse switch-disconnectors, fuse-rails and fuse
bases.

FUSE SWITCH-DISCONNECTORS: FHO00 fuse switch-disconnector is
intended for fuse-links size 000. With this switch-disconnector it is
possible to switch rated currents and over-currents according to utilization
category and working voltage.

Technical data:

FUSE-LINKS:

Nominal voltage ~ AC 500 V/DC 250 V

Breaking capacity 120 kA/AC 500 V /50 kA/DC 250 V
FUSE SWITCH-DISCONNECTORS:

Nominal voltage  AC 690 V/ DC 440 V

Nominal current 160 A, 250 A, 400 A, 630 A

Standard range
FUSE-LINKS:

.' ( g
® aeio;og g
v500  :2100Ag6!
25Aq 3
U’
Pousiti

POJISTKY: noZové pojistkové vlozky fady PN se vyznaduji vysokou
vypinaci schopnosti, velkou proudovou omezovaci schopnosti a nizkymi
hodnotami prepéti vznikiého b&hem pusobeni pojistkové vlozky. Tyto
pojistkové vloZky jsou vhodné pro pouZiti v pojistkovych odpinagich,
pojistkovych listach a pojistkovych spodcich.

POJISTKOVE ODPINACE: fadovy pojistkovy odpinaé FHOOO je uréen pro
nozové pojistkové vlozky velikosti 000. UmozZiuje bezpecné odpinat
jmenovité proudy a nadproudy dle kategorii uZiti a pracovniho napéti.

Technicka data

POJISTKY:

Jmenovité napéti  AC 500V /DC 250 V

Vlypinaci schopnost 120 kA/AC 500 V / 50 kA/DC 250 V
POJISTKOVE ODPINACE:

Jmenovité napéti  AC 690 V/DC 440V

Jmenovity proud 160 A, 250 A, 400 A, 630 A

Standardni fada
POJISTKY:

Type / Typ: PN0OOO 6 - 250 A; PN16 - 250 A; PN2 35 - 400 A; PN3 100 - 630 A

FUSE SWITCH-DISCONNECTORS:

POJISTKOVE ODPINACE:

Type / Typ: FHOOO-... 6 - 160 A, 690 V; FH1-... 6 - 250 A, 690 V; FH2-... 35 - 400 A, 690 V; FH3-... 100 - 630 A, 690 V;

More information on requirement in ZEZ SILKO sales department.

Dalsi informace na vyZaddni v obchodnim oddéleni ZEZ SILKO, s.r.0.
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FAST DISCHARGE RESISTORS, RD SERIES
RYCHLOVYBIJECI ODPORY, SERIE RD
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Application

Fast discharge resistors - RD series are installed for faster and more
accurate regulation of capacitor bank.

The discharging of particular stages is reduced to less than 10 seconds
thanks to RD resistors. Regulation can be arranged in shorter time than
specified by standard IEC 60831-1 which indicates the discharging of
residual voltage to 75 V within 3 minutes.

RD resistors are connected by auxiliary contact on contactor in the way
that RD resistor remains connected when the capacitor is disconnected.

Table of ratings

PouZiti

Rychlovybijeci odpory série RD se instaluji kvuli rychlejsi a tim padem
i pfesnéjSi regulaci rozvadéce.

Pomoci RD odporu se vybijeni jednotlivych stuprit zkrati na méné nez 10
sekund. Regulace pak muZe probéhnout v kratSim Case, neZ stanovuje
norma IEC 60831-1, kterd pfedpokladd vybiti na rezidudlni napéti 75 V do
3 minut.

Odpory jsou pfipojeny pomoci pfidavného kontaktu stykace, takovym
zpusobem, Ze kdyZ je kondenzdtor odpojeny, RD odpor zustdvd
pfipojeny.

Tahulka vykonu

Type Power Resistance Loss power
Typ Viykon Odpor Ztrétovy vykon
[kvar] Q] [W]
RD-25 1-25 2 x 1500 2000
RD-60 25 - 60 2 x1000 2000
RD-100 60 -100 2x 1000 1000

33



ZE|2
SILKO

LV AUTOMATIC CAPACITOR BANKS
KOMPENZACNi ROZVADECE NN

Using
Automatic capacitor banks type QR are used for the power factor
correction of inductive character loads in low voltage power networks.

Construction

Capacitor banks are constructed in steel-plate cabinets (vertical
construction mounted type by smaller power ranges). The banks are
equipped with automatic PFC regulator, switching contactors, cylindrical
capacitors ZEZ SILKO (MKP capacitors, dry type), fuses. Main switch is
installed in all banks (three-phase circuit breaker or fuse switch).

Standard power ranges

Type Power

QRC 4,5 — 35 kvar (wall-mounted)
QRN 10— 87,5 kvar (wall-mounted)
QRS 75— 150 kvar (wall-mounted)
QRV 110 — 400 kvar (standard)
QRG 300 - 1200 kvar  (standard)
QRF 60 — 920 kvar (detuned)

QRR 60 — 1260 kvar (fast-switched)

More information on requirement in ZEZ SILKO sales department.

Pouziti

Kondenzdtorové kompenzacni rozvddéce typu QR slouZi v pramyslovych
rozvodech nizkého napéti ke kompenzaci jalového vykonu elektrickych
spotiebicu induktivniho charakteru.

Konstrukce

Kompenzacni rozvadéce jsou konstruovény v oceloplechovych skiinich
(u niZ8ich vykonovych fad skiing ur€ené k pové3eni na svislou konstrukci).
Rozvadéce jsou vybaveny automatickym reguldtorem, stykaci s odporovym
spindnim, valcovymi kondenzatory ZEZ SILKO (kondenzdtory MKP,
suché), pojistkami. VSechny rozvddéCe jsou také vybaveny hlavnim
vypinaCem (tfifdzovy vypina€ nebo pojistkovy odpinac).

Standardni vykonové fady

Typ Viykon

QRC 4,5 — 35 kvar (ndsténné)

QRN 10 — 87,5 kvar (ndsténné)

QRS 75— 150 kvar (ndsténné)

QRV 110 - 400 kvar (standardni)

QRG 300 - 1200 kvar  (standardni)

QRF 60 — 920 kvar (hrazené)

QRR 60 — 1260 kvar (s rychlym spindnim)

DalSi informace na vyZadani v obchodnim oddéleni ZEZ SILKO, s.r.0.
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MV CAPACITOR BANKS
KOMPENZACNI ROZVADECE VN

Using
Capacitor banks type SCB, ACB are used for individual or central power
factor correction in medium voltage power networks.

Construction

Capacitor banks are constructed in steel-plate cabinets or steel frames
- according the requirements of the customer specifications.

Standard construction of the bank includes MV capacitors ZEZ SILKO,
(three-phase units or single-phase units in star connection, alternatively
single-phase units in double-star connection), set of three fuse-bases with
fuses. According to the requirement it is possible to include also inrush
current reactors or other protection and measuring elements (unbalance
relay, detuning reactor, current transformer..).

In case of some complex technical solutions it is possible to offer
automatic capacitor bank equipped with regulator and vacuum
contactors.

More information on requirement in ZEZ SILKO sales department.

PoutZiti
Rozvéadéce typu SCB, ACB jsou urceny pro individudini nebo skupinovou
kompenzaci v sitich VN.

Konstrukce

Kompenzacni rozvddéce typu SCB jsou konstruovany v oceloplechovych
sk¥inich nebo v ocelovych rdmech — podle poZadavk( zakazniku.
Standardni provedeni rozvadéce obsahuje VN kondenzatory ZEZ SILKO
(tfifazové jednotky nebo jednofézové kondenzatory propojené do hvézdy,
pfipadné do dvojité hvézdy), sadu pojistkovych spodki osazenou
pfislusnymi pojistkami. Podle pozadavku je mozné rozvadé¢ dovybavit
vzduchovym spinacim reaktorem pro omezeni pfechodovych dgju,
pfipadné dalSimi ochrannymi a méficimi prvky (balan¢ni ochrana, hradici
tlumivka, méfici transformator proudu, méfici transformdtor napéti..).

rozvadéc osazeny navic reguldtorem a vakuovymi stykaci.

DalSi informace na vyZadani v obchodnim oddéleni ZEZ SILKO, s.r.o.
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