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MOUNTING AND OPERATING INSTRUCTIONS

Medium Voltage Capacitors

Valid standard:
IEC 60871-1
SHUNT CAPACITORS FOR AC POWER SYSTEMS HAVING A RATED VOLTAGE ABOVE 1000V

1) Operating conditions

Conditions for correct and faultless operation of medium voltage capacitors are:

Right choice of the nominal voltage respecting the installed capacitance output at the connection point, which can increase
the voltage. As well as respecting the load caused by higher harmonics.

Right choice of the protection degree and temperature category

Right choice of the switching elements

Monitoring and respecting the maximal switching current < 100 x In

Choice of the optimal protection devices (see also the IEC 60871-3 and 4)

Especially the last point requires, with regard to a possible danger of fire or explosion, a professional designing of the
equipment with installed capacitors.

The main component of a capacitor is dielectric made of a high quality biaxially stretched polypropylene foil with low losses.
Other components are aluminum foil as electrodes, and a non-PCB synthetic liquid as an impregnation matter. Though the
impregnation liquid does not contain PCB it must not be disposed of into the ground or water.

From the fire prevention point of view a load of 40 MJ per one liter of the capacitor volume can be taken into account.

2) Typical characteristics of All-film Medium Voltage capacitors

The distinctive characteristic of the All-film capacitors is a very low loss factor. Depending on the design, whether or not
equipped with the internal fuses, the losses vary from 0,10 to 0,20 W/kvar. The dielectric losses are about 0,05 W/kvar. The
biggest portion of the loss results from the current-based loss on the internal wiring = I? x R, from loss on safety equipment
and from the voltage-based loss on discharging resistors = U?/ R.

Despite the low loss of the capacitors it is necessary to provide appropriate cooling to respect the temperature category
allowed for the capacitors, so that the lifetime of the capacitors is not decreased.

3) Installation

Before installation it is necessary to make sure whether the nominal data of the capacitors correspond with the data
indicated in the project and in the purchase order.

The erection is usually intended for use of an unbalance relay detecting unbalance. In accord with a pre-defined plan the
bank is assembled in a way that the initial unbalance is as low as possible.

4) Mounting

Check the completeness of the shipment before starting mounting. Capacitors are usually screw fixed to the pallet during
transport. When the removal it is necessary to take extra care to eliminate possible paint damage.

The mounting for big devices is carried out according to accompanying mounting drawings.

All capacitors must be leak-proof. The bushings must not be mechanically stressed during mounting and service conditions.
They must not be used as handles for lifting or carrying the capacitors.

Heavy connection wiring has to be fixed to supports. For connection the following torque must be respected (unless different
values for individual parts of the equipment are specified):

Mechanical connection Electric connections

M10 15 Nm 10 Nm
M12 20 Nm 25 Nm
M16 30 Nm 25 Nm

The distance between the walls of the capacitors placed in the battery should be at least 60 mm. It is recommended to
check all the electric connections after a few days of operation and to make a visual inspection of all capacitors whether
they are leak-proof.
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5) Commissioning

Before the switch on of the equipment check the connection and function of protection devices in the absence of voltage.
For checking the unbalance a low voltage supply to simulate an actuating current is needed. Set the recommended values
of asymmetry, fuses or other special protection elements.

The fuses must be designed for capacitors. This is stated by the fuse manufacturer. The nominal voltage of the fuses must
comply at least with the next higher normative voltage of the net, and the fuses must withstand current 1,6 times higher of
the max. current on the capacitor.

During the switch on operation check, whether the current of asymmetry and phase currents correspond with the pre-set or
calculated figures.

6) Maintenance

The cases of capacitors from ZEZ are made of stainless steel and no maintenance is necessary. Only damaged paint has
to be repaired (especially at welding seams).

Regularly check the phase currents and the current of unbalance. These data can indicate beginnings of failures, before
disconnecting the equipment.

This will allow to plan servicing in advance without unintended service interruptions.

7) Instructions when a trip occurs

Before touching the capacitor cases or terminals the units must be discharged, grounded, and the capacitor terminals must
be short-circuited. The same procedure must be followed when capacitors are to be stored or sent back to the manufacturer.

8) Disposal and environment protection

Leaking capacitors must be carefully packed before shipment or storage. The contaminated soil must be disposed of in
accordance with the local regulations.

Ex-serviced capacitors are disposed of according local regulations - European Waste Catalogue EWC.

Safety data sheet for impregnant is available on request.

The proper function of capacitor is ensured only if the specifications and conditions (voltage, current, temperature,
correct installation, maintenance) are observed. Failure to meet and/or exceed these conditions may result in
bursting of the capacitor case or even explosion and subsequent fire. ZEZ SILKO usually does not know exact
equipment specification. Therefore customer is responsible for usage of a relevant capacitor in an application.
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NAVOD NA MONTAZ A PROVOZ

Kondenzatory vysokého napéti

Platna norma:
IEC 60871-1 SHUNT CAPACITORS FOR AC POWER SYSTEMS HAVING A RATED VOLTAGE ABOVE1000V
CSN-EN 60871-1 Paralelni kondenzatory pro stfidavé napéti silnoproudych zafizeni se jmenovitym napétim nad 1 kV

1) Provozni podminky

Predpokladem pro spravny a bezporuchovy provoz kondenzatorl vysokého napéti je:

Volba spravného jmenovitého napéti kondenzatort se zfetelem na instalovany kapacitni vykon v pfipojovacim bodé, ktery
muze navysit napéti. Dale na zatizeni v dlsledku harmonickych.

Volba spravného kryti a teplotni kategorie.

Vybér vlastnich spinacich element.

Kontrola a dodrzeni maximalniho spinaciho proudu < 100xIn.

Vybér optimalniho feSeni ochran (viz také EN 60871-3,4).

Zvlasté posledni bod vyzaduje, vzhledem k moznému nebezpeci pozaru nebo exploze, odborné projektovani zafizeni
s kondenzatory.

Hlavni slozku kondenzatoru tvofi vysoce kvalitni, nizkoztratova, biaxialné tazena polypropylenova félie jako dielektrikum.
Dalsimi jsou hlinikova félie - elektrody a synteticka kapalina bez PCB - impregnant.

Z pozarniho hlediska je mozné pocitat se zatizenim 40 MJ v jednom dm? kondenzatoru.

2) Typické vlastnosti All-film kondenzatori vysokého napéti

All-film kondenzatory vysokého napéti se vyznacuji zvlasté nizkym ztratovym vykonem. Podle provedeni, zda jsou nebo
nejsou vybaveny vnitfnimi pojistkami, Cini ztraty pfiblizné 0,10-0,20 W/kvar. Dielektrické ztraty dosahuji hodnoty 0,05
W/kvar. Nejvétsi podil ztrat pfedstavuji Joulovy ztraty ve vnitfnim propojeni, pojistkach a dale potom napétove zavislé ztraty
vybijecich odporu.

Pfes nizké ztraty kondenzatoru je nutno dat pozor na dostateéné chlazeni a dodrZeni chladici teploty podle teplotni
kategorie. Pokud by obé& podminky nebyly splnéné, dojde ke sniZeni Zivotnosti kondenzatoru.

3) Instalace

PFed instalaci je nutné provéfit, zdali jmenovita data kondenzatort souhlasi s daty uvedenymi v projektu a v objednavce.
Obvykle jsou jednofazové kondenzatory instalovany v zafizenich s balan¢ni ochranou. Jiz ve fazi pfipravy instalace je nutné
zohlednit co nejmensi hodnotu nesymetrie balancni ochrany.

4) Montaz

Pfed zahajenim montaze je nutno zkontrolovat Uplnost zasilky. Kondenzatory jsou obvykle b&hem transportu pfipevnény
vruty do palety. Pfi jejich demontazi je nutné dbat zvySené opatrnosti pro eliminaci mozného poskozeni natéru.

U velkych zafizeni se montaz provadi podle montaznich vykresu.

VSechny kondenzatory musi byt tésné. Pfi montazi nesmi byt prichodky mechanicky namahany. Nesmi byt vyuzity pro
prenaseni nebo zvedani.

Tézka pfipojovaci vedeni musi byt uchycena na podpéry.

PFi pfipojeni vodi¢u na svorniky prichodek a zemnici svorky musi byt dodrZzeny tyto kroutici momenty:

Mechanické pfipojeni Elektrické pripojeni
M10 15 Nm 10 Nm
M12 20 Nm 25 Nm
M16 30 Nm 25 Nm

Vzdalenost mezi sténami kondenzatorll umisténych v baterii je minimalné 60 mm. Doporucuje se po nékolika dnech
provozu provéfit vSechna elektricka spojeni a vSechny kondenzatory vizualné zkontrolovat na tésnost.
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5) Uvedeni do provozu

Pfed uvedenim do provozu prezkouset zapojeni a funkci ochran bez napéti. K tomu je zapotfebi pro kontrolu nesymetrie
nizkonapétovy zdroj, ktery simuluje vybavovaci proud. Dale nastavit doporu¢ené hodnoty nesymetrie, pojistek nebo
zvlastnich ochrannych prvkd.

Pojistky musi byt uréeny pro kondenzatory, stanovuje vyrobce. Jmenovité napéti pojistek pro kondenzatory musi byt
nejbliz8i vy$8i normované fadé sitového napéti. Proudové musi vyhovét > 1,6 nasobku max. proudu kondenzatoru.

PFi uvedeni do provozu se kontroluje, zda proud nesymetrie a fazové proudy odpovidaji zadanym udajim.

6) Udrzba

U nadob z nerezu neni nutna udrzba. PoSkozeny natér je nutné opravit (zvlasté v misté svaru).

Pravidelné kontrolovat fazové proudy a proud nesymetrie. Z téchto Udajl je mozné usuzovat na vznikajici chyby pred
odpojenim zafizeni.

Provadét planované revize.

7) Odpojeni zafizeni pfi poruse

Pfed manipulaci s nadobami kondenzator(i nebo svorkami musi byt zafizeni vybito a svorky kondenzatord spojeny do
kratka. Plati to také o zpétném zaslani kondenzatorud k vyrobci.

8) Likvidace a ochrana prostredi

Netésné kondenzatory se peclivé zabali. Kontaminovana plda se zlikviduje podle odpovidajicich mistnich pfedpist.
Kondenzatory vyfazené z provozu jsou likvidovany podle odpovidajicich mistnich predpisu, katalogové ¢&islo odpadu:
16 02 13 N.

Bezpecnostni list na impregnant je k dispozici na vyzadani.

Spravna funkce kondenzatoru je zajiSténa pouze za predpokladu dodrzeni predepsanych specifikaci a podminek
(napéti, proud, teplota, spravna instalace, udrzba). V pripadé nedodrzeni/ prekroceni téchto podminek muze dojit
k roztrzeni nadoby nebo dokonce vybuchu a naslednému pozaru. ZEZ SILKO zpravidla nezna jednotlivé konkrétni
zakaznické aplikace. Proto vzdy prislusi zakaznikiim zkontrolovat a rozhodnout podle udaji popsanych ve
specifikaci o vhodnosti pouziti v konkrétni aplikaci.

2025-04-02



