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Application

Ripple control systems are used to control supply points in
the utility grids. Switching heating systems, boilers, pumps, tariffs
changes and other controls as street lights, air-conditioning are
possible by that way.

Ripple control signal is injected into a medium voltage utility grid
by IGBT transmitter and an appropriate parallel or serial coupling.
Mostly used parallel coupling consists of ripple control capacitors,
coupling transformer and other necessary low voltage devices.

Construction

The construction of the dielectric is allfilm. The dielectric is
polypropylene foil impregnated with synthetic liquid known un-
der 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. Single
phase capacitors are manufactured as dead case with two bu-
shings or live case a with single bushing. Stainless steel case is
coated by RAL 9017 paint suitable for outdoor use.

Installation instruction

Operational conditions depend on capacitor temperature.
Position either vertical or horizontal on the small side. Assembly
on the steel frame or post insulators with regards to the weight
of capacitors.

to prevent mechanical stress of the insulators

max. torque for clamping bolt of insulators M 12 - 20/25 Nm
(as table Bushings)

max. torque for clamping bott of grounding clamp M 10 - 15 Nm
min. distance between capacitor cans - 60 mm

to 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

Technical Data and Limit Values / Technicka data a limitni hodnoty

Rated voltage Jmenovité napéti: Un
Rated frequency Jmenovity kmitocet: f
Standards Normy:

Capacitance tolerance Tolerance kapacity:

Test voltage, terminal/terminal ZkuSebni napéti mezi svorkami: Urr
Test voltage, terminal/case ZkuSebni napéti mezi spojenymi svorkami a nadobou: Urc
Total losses Celkové ztréty: tan &
Statistical life expectancy Predpokladana Zivotnost:

Protection degree Stupen kryti:

Ambient temperature category Kategorie teplot okolf: °C

Cooling Chlazent:

Humidity Dovolend relativni vihkost:
Altitude Nadmor'ska vyska:
Mounting position Montazni poloha:
Mounting Upevnént:

Case Nédoba:

Dielectric Dielektricky systém:
Impregnation Impregnant:

Discharge r§§|stors_ Vybijec rezistory:

~
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Aplikace

Hromadné dalkové ovladani (HDO) se pouZiva k fizeni odbémych
mist energetické soustavy. Timto zpUsobem je mozné spinat topné
systémy, Cerpadla, pouliéni osvétlent, klimatizaci ¢i ménit odbérné tarify.

HDO signdl je vysilan do energetické sité VN a VVN prostrednictvim IGBT
vysilate a odpovidajici paralelni nebo sériové vazby. Pfevézné jsou pou-
Zivany paralelni vazby, které se sklddaji z HDO kondenzator(i, vazebnich
transformétor( a dalsich zafizent.

Konstrukce

Konstrukce dielektrika je v provedni ALLfilm (dielektrikumem je PP
félie a hlinikova folie jako elektrody), co? je Cisté syntetické dielektrikum.
Kondenzétory jsou impregnovany syntetickou kapalinou (smés mono
a dibenzyltoluenu pod obchodnim nézvem JARYLEC C101), bez obsahu
PCB, ktera vedle vynikajicich dielektrickych vlasnosti ma nasledujici dule-
Zité charakteristiky: biologicky odbouratelnd, nejedovatd, bezproblémové
likvidace, bod vzniceni 150 °C. Kondenzéatory vykazuiji velmi nizky ztréato-
vy vykon. Pomérna doba vysilani TZ je 10 %. Teplotni kategorie -40°/C
dle IEC 60871-1/2005. Kondenzatory jsou vyrabény jako jednofézové
jednotky s pIné izolovanou nadobou (dvé prichodky) nebo s jednim
pdlem na nadobé (jedna prdchodka) s krytim IPOO v nerezové nadobé
s povrchovou Upravou v odstinu RAL 9017 pro venkovni proveden.

Instrukce pro instalaci

Provozni podminky jsou zavislé na na teploté kondenzatoru. Montaz-
ni poloha je svisla nebo vodorovna (doprucend poloha na Uzké strané
nadoby) s upevnénim do vhodné kostrukce rdmu nebo na podpérné
izolatory s konstrukci odpovidajici hmotnosti kondenzatoru:

nesmi dojit k mechanickému namahani prdchodek

svornik priichodek M12 dotahovat max. krouticim momentem
20/25 Nm (dle tabulky ,Priichodky”)

zemnici kombinovany uzdvér M10 dotahovat max. krouticim
momentem 15 Nm

dodrZet vzdalenost mezi sténami kondenzétort min. 60 mm

po nékolika dnech provozu provéfit elektrickd spojeni a vizuélné
zkontrolovat tésnost kondenzator(

pfi manipulaci s nadobami kondenzétord nebo svorkami musi byt
zafizeni vybito a svorky kondenzatort spojeny do krétka !

Table of ratings 1/ Tabulka vykonti 1

1-24 kV
50/60 Hz
IEC 60871-1: 1997
IEC 60871-2: 1997
-3/+3%
2,15 xUNAC, 10s (4,3 xUnDC, 10s)
According to the insulating level, for 10 s dle izolacni hladiny po dobu 10 s
0,07 ~0,15 W/kvar
> 130 000 hours /> 130 000 hodin
IP00
-40/C -max.temp. 50 °C max. teplota je 50 °C
- highest over period of 24 h: 40 °C nejvyssi 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
IP00 - max. 95 %,
max. 2 000 m above sea level max 2 000 m n.m.
vertical (other - according to the agreement) svisld i vodorovna (na uzsi strané nadoby)
side brackets, bottom brackets bocni zavésy, spodni tichyty
stainless-steel, for indoor/outdoor installation nerezové ocel
all film' allilm
JARYLEC (environmentally-friendly, non-toxic, non-PCB)
JARYLEC - synteticka kapalina, biologicky odbouratelnd, bez PCB
built-in- 75V, 10 min vestavéné (75 V do 10 minut)

EN CSN 60871-1; 1999
EN CSN 60871-4; 1999

EN 60871-1: 1997
EN 60871-2: 1997
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Type Rated voltage Capacitance ~ Tapped capacitance  Current Tappedcurrent Power Insulatinglevel ~Bushing ~ Weight Drawing
Typ Jmenovité napéti  Kapacita Délena kapacita Proud Proud-odbocky Vykon Ilzolacnihladina Prichodka Hmotnost A B (H D Vykres
Un[V] Cn [mF] -odbocky Cu [UF] ~ In[A] In[A] Qy [kvar] [kg] ~ [mm] [mm] [mm] [mm]

PUEFS - dead case, without internal fuses, discharge resistors 75V/600s -izolovana nadoba, bez vnitinich pojistek, vybijeci odpory 75V/600s

PUEFS 23-1/70 1,000 70.00 - 220 - 2199 10/40 M2 1400 145 170 295 100 4
PUEFS 23-1/3x30 1,000 90.00 3x30 283 3x9,43 2827 10/40 M2 1600 145 170 295 100 3
PUEFS 23-1/100 1,000 100.00 - 314 - 3142 10/40 M2 1400 145 170 295 100 4
PUEFS 23-1/3x50 1,000 150.00 3x60 471 3x15,7 4710 10/40 M2 1900 145 250 375 100 3
PUEFS 23-1/3x70 1,000 21000 3x70 660 3x22,0 = 10/40 M2 2200 145 300 425 100 3
PUEFS 23-1/3x100 1,000 300.00 3x100 942 3x314 - 10/40 M2 3100 1456 420 545 100 3
PUEFS 23-1/3x150 1,000 45000 3x150 1413 3x47,1 = 10/40 M2 3700 145 520 645 100 3
PUEFS 23-1,5/3x100 1500 300.00 3x100 1413 3x47,1 - 10/40 M2 3900 145 520 645 100 B
PUEFS 1-2,3/36 2,300 36.00 2+4+4+8+16 - - - 10/40 M2 1800 140 275 360 80 3
PUEFS 1-2,3/47,5 2,300 4750 2 JarHarHerRr 0H 25 - - - 10/40 M2 1800 140 355 440 80 5
PUEFS 1-2,3/3x16 2,300 4800 3x16 - - - 10/40 M2 1800 140 365 440 80 6
PUEFS 1-2,3/56 2,300 5600  35+7+7+14+245 - - - 10/40 M2 1800 140 355 440 80 5
PUEFS 23-25/176 2,500 176.00 64+64+32+16 1382 - 34560 10/40 M2 4900 160 700 825 100 7
PUEFS 23-25/216 2,500 216.00 104+64+32+16  169.6 - 42410 10/40 M2 5400 160 780 905 100 7
PUEFS 23-5,36/45 5,360 4500 - 842 - 45150 20/60 M1 6200 175 780 1052 100 2
PUEFS 23-5,4/3 5400 300 - 220 - - 20/60 M1 2800 145 350 550 100 2
PUEFS 23-55/12 5,600 12.00 - 208 - 114.04 28/75 M1 2400 145 330 530 100 2
PUEFS 23-6/2.4 6,000 240 - 182 - - 28/75 M1 1400 145 170 370 100 2
PUEFS 23-917/10 9,170 10.00 - 288 - 26420 50/125 C4 4400 145 600 914 100 2
PUEFS 23-9,84/18 9,840 18.00 = B556 - 54755 38/95 3 7400 176 920 1192 100 2
PUEFS 23-10/4,0 10,000 400 - 126 - 12565 28/75 M1 2900 145 420 620 100 2
PUEFS 23-105/8,6 10,500 860 - 284 - - 38/95 3 4200 145 600 872 100 2
PUEFS 23-115/19,6 11,5600 19.60 = ) G6 - 78610  50/126 Cc4 5870 200 1030 1344 100 2
PUEFS 23-16/3 16,000 300 - 151 - 24150  50/125 C4 4400 145 600 914 100 2
PUEFS 23-16/4.,6 16,000 4.60 = 231 - 37000  50/125 Cc4 5900 175 710 1028 100 2
PUEFS 23-16/9 16,000 9.00 - 452 - - bo/125 C4 9100 200 990 1304 100 2
PUEFS 23-17,2/4 17,200 4.00 - 216 = - b0/126 C4 5500 176 640 954 100 2
PUEFS 23-17,3/6 17,300 6.00 - 326 - - b0/125 C4 7600 175 920 1234 100 2
PUEFS 23-17,7/3 17,700 3.00 - [ 167 - 29500  50/125 c4 4700 145 650 964 100 2
PUEFS 23-18/1,71 18,000 1.71 - - - b0/125 C4 3800 145 450 764 100 2
PUEFS 23-18/2,5 19,200 250 - 130 - - b0/125 C4 3900 145 520 834 100 2
PUEFS 23-19,2/4.8 19,200 4.80 = 02390 - = IN50/125 C4 7500 175 920 1234 100 2
PUEFS 23-20/1,3 20,000 130 - 82 - - 70/170 C5 3400 145 420 775 100 2
PUEFS 23-20/1,7 20,000 170 - 107 - 21370  50/1256 C4 3900 145 520 834 100 2
PUEFS 23-20/2 20,000 200 - 126 - - b0/125 C4 4500 145 600 914 100 2
PUEFS 23-20/2,5 20,000 2.50 - 157 - 31416  50/125 C4 4800 175 570 884 100 2
PUEFS 23-20/3,66 20,000 3.66 = 2810 - 46990  50/126 C4 6400 175 780 1094 100 2
PUEFS 23-20/4,5 20,000 4.50 - 283 - b6600  70/170 Cb 7500 1756 890 1245 100 2
PUEFS 23-20/4.87 20,000 487 - 306 - 61200 50/125 C4 7900 200 870 1184 100 2
PUEFS 23-20/6 20,000 6.00 - 3717 - - bo/125 C4 8900 200 990 1304 100 2
PUEFS 23-20/7 20,230 4.00 - [ 265 - 51600  70/170 G5 7100 175 8b0 1205 100 2
PUEFS 23-23/2,8 23,000 2.80 - 202 - 46500 50/125 C4 6600 175 780 1094 100 2
PUEFS 23-23/3 23,000 3.00 - 217 - 50000  50/125 Cc4 7100 175 850 1164 100 2
PUEFS 23-24/2,8 24,000 2.80 - 21 - 50600  50/126 Cc4 7100 175 920 1214 100 2
PUFFS - live case, without internal fuses, discharge resistors 75V/600s - pol na nadobé, bez vnitinich pojistek, vyhijeci odpory 75V/600s

PUFFS 23-9,17/10 9,170 10.00 - 288 - 26420 50/125 C4 4400 145 600 914 100 1
PUFFS 23-14,08/7 14,000 700 - 3100 - 43596 38/95 C3 5800 175 710 982 100 1
PUFFS 23-14,5/6,9 14,500 6.90 - 314 - 45600 50/125 C4 7000 176 780 1094 100 1
PUFFS 23-15,25/2 15,250 200 - 96 - 14610  90/250 C6 3100 145 420 775 100 1
PUFFS 23-17,3/4.8 17,300 4.80 - 136 - 45100 50/125 C4 5900 175 710 1024 100 1
PUFFS 23-17.4/24 17,400 240 =8 18 - 22828  50/126 C4 4100 175 520 815 100 1
PUFFS 23-22/4 22,000 4.00 - 217 - 60821 50/125 C4 7900 176 710 100 1
PUFFS 23-13,8/6 13,800 6.00 - 260 - 35897 5K0/125 C4 5200 175 640 954 100 1
PUFFS 23-13,8/7,5 13,800 750 - 325 - 44871 50/125 C4 6100 175 780 1094 100 1
PUFFS 23-16,6/4.8 16,600 4.80 3 INIEE - 41054  50/126 C4 5900 176 710 1024 100 1
PUFFS 23-22,1/3,6 22,100 3.60 = | 2560 - 56250  50/125 C4 7400 175 920 1234 100 1

Other voltage, power, frequency and insulating levels are available on request.
Kondenzétory pro jiné napéti, vykon, frekvenci a izolacni hladinu, které nejsou uvedeny v tabulkdch, Ize vyrobit na pozadani.

Bushing - Porcelain bushings for outdoor installation / Priichodky - Porcelanové priichodky pro venkovni instalaci

Type Insulating level Max. operating network voltage Crepage distance Height Terminals Max. torque Weight
Typ Izolaéni hladina Max. provozni napéti sité Povrchova vzdalenost priichodek Vyska Svorky Max. utahovaci moment ~ Hmotnost
[kv] Um [kV] [mm] H, [mm] [mm] [Nm] [kg]

M1 20/60 7.2

28/75 12 260 160 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
CH 70/170 36 635 35 M12 25 2,50

Standard insulation levels for Um < 52 kV / Standardni izolacni hladiny pro Um < 52 kV

Highest voltage for equipment Um (RMS) [kV] 24 36 72 12 175 2 36
NejvysSi napéti pro zarizeni Um (efektivni hodnota) : : : :

Rated power - frequency short durative withstand voltage (RMS)

Jmenovité krétkodob#é zkouSent napéti sttového kmitodtu (efektivnil hodnota) [kV] 8 10 20 28 38

Rated lightning impulse withstand voltage (peak) V] 35 40 60 75 95

Jmenovité zkusebni napéti atmosférického impulsu (Spickova hodnota)

S




Drawing of Bushing / Rozméry priichodek
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Dimensional Drawing 1/ Rozméroveé vykres 1
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Dimensional Drawing 2 / Rozmérové vykres 2
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Dimensional Drawing 5 / Rozmérové vykres 5 Dimensional Drawing 6 / Rozmérové vykres 6
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ZEZ SILKO, s.r.o.

Pod (vlerm'/mvlesem 683
564 22 Zamberk

Tel.: +420 465 673 111
Fax: +420 465 612 319

e-mail: zez@zez-silko.cz
http: //www.zez-silko.cz
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All Rights Reserved Specification subject to change without notice.
The information contained in this brochure describes the type of component and stall not be considered as guaranteed characteristics. This brochure replaces the previous edition.
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