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GENERAL TECHNICAL INFORMATION
OBLIAA TEXHUYECKAA UHPOPMALINA

Application
Water cooled power capacitors are for use on induction furnaces and heaters.
They improve power factor or tune special furnace circuits.

Construction

The capacitors are all-film dielectric impregnated with an environmentally frien-
dly, non-toxic biodegradable insulation oil.

They are designed as water cooled live case units (dead case on request).
Multi section configuration enabling high current loading and tuning resonance
circuits are standard feature. Recomended ambient temperature and water
flow are very important!

Type description

FRJJS 2

20/ 69

Rated voltage (kV)

/3
-I-— Rated frequency (kHz)

Total capacitance (UF)

discharge resistor

MpumeHeHue
CreupanbHble CUMOBbIE KOHLEHCATOPbI MpefHa3HaYeHHble Ans HACTPOIKK
KOHTYPOB WHAYKLIMOHHBIX MEeYelt Harpesa.

KoHcTpykums

KonpeHcaTopbl n3rotoBneHbl cnocobom ,ALL film“. Quanektpukom sensietcs
nonMNponuIeHoBas NNEHKa MNPErHUPOBaHHas CUHTETUYECKO KWUAKOCTbIO,
Oe3BpedHON AN 30OpOBbS YENOBeka U OKpYKalWen Ccpefbl.OneKkTposbl
0bpa3yeT anomMuHrBas donbra.

KoHpeHcaTopbl CKOHCTPYMPOBaHbI C BOAHBLIM OXNaXgeH1eM, 06bIMHO C OfHUM
0bwym nomocom Ha kopnyce . Y 60MbLUMHCTBA TUMOB BO3MOXHO UCTOMNHEHWE
11 C U30/TMPOBAHHbBIM KOPMYCOM.

CobnioaeHne npeanucaHHON TeMnepaTypbi M KONWYeCTBa OXnaxaatoLen
BOAbI OYeHb BaXHO!

Kak npaBuno,B KOHCTPYKLMU KOHZEHCATopa Yalle MPUMEHSKOTCS HECKOMbKO
BbIBOZOB, KOTOPbIE NO3BOMSIOT MMETb OOnee BbICOKYH) TOKOBYIO Harpysky
KOHZeHcaTopa 1 Npn HeoBXoAMMOCTY MCMONb30BaTh OTAENbHbIE OTBOAbI ANS
MOLCTPOIIKM KOHTYPOB.

0Go3HaYeHNe KOHAEHCATOPOB

— HomuHanbHas yacrtoTta (k')
— O6was emkocTb (MP)

— HomuHanbHoe HanpsbkeHue (kB)

Configuration — KoHcTpykumst
S - All film — S - ALL film
J - 1P 00, indoor, without — J - IP 00, npumeHeHWe BHYTpK nomelleHus, 6e3

paspsaHbIX Pe3ncTopoB

H - Water cooled, dead case — H - BogsiHoe oxnaxaeHue, U3onmnpoBaHHbIi KOpryc
J - Water cooled, live case

J - BogsHoe oxnaxpaeHve, ogvH nomntoc Ha Kopnyce

R - With tapping, impregnant - JARYLEC — R- KoMMyTupyembIil, UIMNPErHaHT He TOKCUYHas
(non-toxic insulation oil)

U - Without tapping, impregnant - JARYLEC
(non-toxic insulation oil)

CUHTETUYEeCKasa XNOKOCTb

U - OgHOha30BbIii, UMNPErHaHT He TOKCUYHas
CWMHTETWYECKas! XKUAKOCTb

F - Type furnace capacitor — F - CpenHe4acTOTHbIN KOHAEeHCaTop




CAPACITORS FOR FURNACES WATER COOLED - I.

ZEZ

CPEOHEYACTOTHbIE KOHOEHCATOPbI OXNAXOAEMbIE BOOOU -1. S]I:E

Water cooled capacitors

Frequency 800 - 10 000 Hz
Max rating / MakcumanbsHas MOLLHOCTb
Max current / MakcumanbHbIit TOk

Frequency range / [luanasoH yactot

Construction
*  brass coated case, colour RAL 7035
* live case,

+  water cooling, max. outlet water temperature 40 °C,
+ 3 up to 6 copper studs M10 (max. torque 8 Nm),

+ common terminals: 2 up to 4 studs M12 (max. torque 15 Nm),

+ tapping: 1:1: 1 (other on request).

Technical Data and Limit Values
Standards / CtaHgapTbi:
Rated voltage / HomnHanbHoe HanpspkeHue:
Rated capacitance / HomnHanbHas émkocTb (061as):
Capacitance tolerance / lorpeLuHOCTb EMKOCTH:
Rated frequency / HommnHaneHas yactorta:

Rated current / HoMuHanbHbIN TOK:

Over-voltage / [lonycTmas neperpyaka no HanpshkeHuio :

Over-current /JonycTmas neperpyska no Toky:
Protection degree / CteneHb 3aLyuTb!::
Mounting position / MoHTaxHOe nonoxeHue :

Voltage test between terminals / UicnbitatensHoe
HanpshkeHne Mexay Knemmamu:

Voltage test between terminals and case /
WcnbiTaTensHoe HanpskeHne MeXAy 3aKopOYEHHbIMM
KreMmamm 1 Koprycom :

Cooling / OxnaxgeHue:

Ambient temperature / [JonycTumble pabouve
TemnepaTypbl OKpYXatoLLer Cpeabl:

Oxnaxpaemble Bogoi CY koHaeHcaTopbl
YacTotbl 800 - 10 000 Hz
Q 500 kvar
I 600A*
800 - 10 000 Hz

KoHcTpykuma

*  NaTyHHbIV KOpMyC, OKpaLLeHHbIN kpackoit Tun RAL 7035,

*  T0NIOC Ha Kopnyce,

*  BOAHOE OXMaxpaeHWe, MakcuManbHas Temneparypa BbIXoasLen
Boabl 40°C,

o7 3 fo 6 naTyHHbIX BbiBogoB M10 (max. 3aTsrnsatowuii MomeHT 8 Nm),

¢+ 06w BbIBOA : OT 2 A0 4 BbiBOA0B M12 (Max. 3aTAr1BatoLLmMil MOMEHT
15 Nm) coenHéHHbIe ¢ kKopnycom,

*  OTHOLeHWe EmKkocTeit Mexay BbiBogamu 1:1: 1 (umm no 3asieke).

TexHuueckne napameTpbl ¥ NpefenbHble 3HaYeHUs
IEC 60110-1;1998 EN 60110-1; 1998
see ratings table / cm. Tabnuuy moLHocTen
see ratings table / cm. Tabnuuy moLHoCTen
-5/+10 %
see ratings table / cm. Tabnuuy molHocTed
see ratings table / cm. Tabnuuy molHocTed
1,05 x U, max. 12 hours/day / 1,05 x U max. 12 Yacoe/aeHb
1,151,
IP 00
vertical / BepTukansHoe

2 x U, ACfor 10 s or 4 x U, DC for 10 s / 2 x U, nepemerHoro Toka B TeueHue 10
cekyHa unm 4 x U, noctoaHHoro Toka B TedeHne 10 cex

5000 V AC for 10 s/ 5000 V AC B Teuenue 10 cek

water, max pressure 0,6 MPa, min flow 3 — 8 I/min / BogsHoe , max aaeneHue 0,6
MPa, MuHUManbHbI pacxogd Bogbl 3 — 8 nuTpoB / MUHYTa

0/+40 °C




‘ZHEJ[Z] CAPACITORS FOR FURNACES WATER COOLED -I.
C3IM {1) CPEAHEYACTOTHBIE KOHIEHCATOPbI OXNTAXAAEMBIE BOMIOM -I.

Table Tabnuua mowHocTen
Type C, Taping U, f, Iy e Weight Drawing
Tun Paspenenve Macca Yeprex
Mo 0TBOAAM
[1LF] [LF] [vi [HZ] [Al (Al [kal
FRJJS 20-2,0/6,9/3 6,9 3x2,3 2000 3000 260 300 12,0 1a
FRJJS 20-1,3/16/3 16 4x4 1300 3000 390 400 12,0 1b
FRJJS 20-1,0/20/4 20 5x4 1000 4000 500 500 12,0 1c
FRJJS 20-0,8/36/3 36 3x12 800 3000 550 600 12 1d
Note: * For higher frequency at lower voltage Mpumeyanme : Y ans Gonee BbICOKMX YACTOT NPW MEHBLUEM HaMPSHKEHNN.
Other voltage, power and frequency on request. KongeHcaTopbl ANns Apyrux HanpshkeHWi, MOWHOCTU U YaCTOTbl MOXHO
M3roTOBUTb NO 3asBKe.
Dimensional Drawings FabapuTHble YepTexu
Drawing 1/ Yeprex 1 WATER INIOUT
M
213 "
N gl
A= % R ﬁ ol | DIAGRAM OF CONNECTIONS
| EHE ajb)+c)
]
i 375
| 4x37,5=150
236
200 :5X 35= 10 d)
a) 70 = ¢ ¢
‘ 9o ©OOO o
g b | 7 \ § HE :
) |

g15x35‘=175 J}lé J;T—é élé




CAPACITORS FOR FURNACES WATER COOLED - II. 5
CPEAHEYACTOTHbIE KOHAEHCATOPbI OXJTAXAAEMbBIE BOOOM - 1.

Z2E|Z

Water cooled capacitors
Frequency 800 - 10 000 Hz

Max rating / MakcumanbsHas MOLLHOCTb
Max current / MakcumanbHbIiA TOK

Frequency range / [luanasoH yactot

Construction
*  brass coated case, colour RAL 7035
* live case,

+  water cooling, max. outlet water temperature 40 °C,

+ 4 brass studs M12 (max. torque 12 Nm),

+ common terminals: 2 brass studs M18 (max. torque 15 Nm),
+ tapping: 1:2:2:2 (other on request).

Technical Data and Limit Values

Standards / CtangapTb!:

Rated voltage / HomuHansHoe HanpsikeHme:

Rated capacitance / HomuHanbHast éMkocTb (06Luas):
Capacitance tolerance / MorpeLHocTb EMKOCTH:

Rated frequency / HommHanbHas vactora:

Rated current / HoMmHanbHbIA ToK:

Over-voltage / [lonyctumas neperpyska no HanpsikeHuo :
Over-current /JonycTmas neperpyska no Toky:
Protection degree / CteneHb 3awuTb!::

Mounting position / MoHTaxHOe nonoxeHue :

Voltage test between terminals / UcnbitatensHoe
HanpshkeHne MeXay Krnemmamu:

Voltage test between terminals and case /
WcnbiTaTenbHoe HanpskeHne MeXay 3aKopOYEHHbIMM
KreMmamm 1 Kopmycom :

Cooling / Oxnaxpaexue:

Ambient temperature / [lonycTumble paboyve
TEMNEPATYPbI OKPYKatoLLEN cpeabl:

Oxnaxpaemble Bogoi CY koHaeHcaTopbl
YacTotbl 800 - 10 000 Hz

Q 800 kvar
I 800A*
800 - 10 000 Hz

KoHcTpykuma

*  NaTyHHbIV KOpMyC, OKpaLLeHHbIN kpackoit Tun RAL 7035,

*  T0NIOC Ha Kopnyce,

*  BOAHOE OXMaxpaeHWe, MakcuManbHas Temneparypa BbIXoasLen
Boabl 40°C,

* 4 natyHHbIX BoiBoga M12 (max. 3atarvBaioLLit MOMeHT 12 Nm),

+  0bwWwi BbIBOA : 2 NaTyHHbIX BbiBoaa M18 (max. 3aTarvBaloLmii MOMEHT
15 Nm) coenHéHHbIe ¢ Kopnycom,

*  OTHOLLEHWe émKoCTelt Mexay BbiBogamn 1:2:2: 2 unu no AOroBopy.

TexHuueckue napameTpbl U npeaenbHble 3Ha4YeHUA

IEC 60110-1;1998 EN 60110-1; 1998

see ratings table / cm. Tabnuuy molHocTed

see ratings table / cm. Tabnuuy moluHocTed

-5/+10 %

see ratings table / cm. Tabnuuy molHocTed

see ratings table / cm. Tabnuuy molHocTei

1,05 x U, max. 12 hours/day / 1,05 x U, max. 12 4acos/ AgHb
1,151,

IP 00

vertical / BepTukansHoe

2x U, ACfor10sor4x U, DCfor10s/2x U, AC B Tedenme 10 cexunu 4 x U, DC
B TeyeHne 10 cek

5000 VAC for 10 s/ 5000 V AC B Teuenue 10 cek

water, max pressure 0,6 MPa, min flow 3 — 8 I/min / BogsiHoe , max gaeneHue 0,6
MPa, min pacxog Bogbl 3 — 8 n/MuH

0/+40 °C




‘ZHEHZ] CAPACITORS FOR FURNACES WATER COOLED - . 5
S]m CPEAHEYACTOTHbIE KOHAEHCATOPbI OXNAXOAEMbBIE BOAOMU - 11

Table Tabnuua mowHocTen

Type (old description) Type (new description) C, U, f, Iy e Weight Drawing

Tun (cTapoe 0603HayeHne)  Tun (HOBoe 0603HaYEHNE) Macca Yeprex

[LF] vl [Hz] (Al (Al kgl

FRJJS 1-21 ** FRJJS 01-2,0121/1,5 21 2000 1500 400 800 240 1

FRJJS 1-28 ** FRJJS 01-1,5/28/2 28 1500 2000 530 800 24,0 1

FRJJS 1-45 ** FRJJS 01-1,3/45/1,5 45 1300 1500 550 800 24,0 1

FRJJS 1-60 ** FRJJS 01-2,0/60/2 60 1000 2000 750 800 24,0 1

FRJJS 1-105 ** FRJJS 01-0,8/105/1,5 105 800 1500 790 800 24,0 1
Note: * For higher frequency at lower voltage Mpumeyanme: * ins 6onee BbICOkoi paboyen YacToTbl NPU NOHKEHHOM HaNPSHKEHUM.

**for using as spare parts only ** He NpuMeHsITb 3TO HaMEeHOBaHWe Tuna /151 3akasa B HOBbIX
KOHCTPYKLMAX, TONbKO NPK 3aKa3e B Ka4eCTBe 3anacHblX yacren ans
cylecTyloLero obopynoaHms!
Other voltage, power and frequency on request. KongeHcaTopbI ANns Apyrux HanpsbkeHWi, MOWHOCTU U YacTOTbl MOXHO
M3roTOBUTb NO 3asiBKe.
Dimensional Drawings laGaputHble YepTexm
Drawing 1/ Yeprex 1 IN/OUT OF COOLING WATER
60 60 60 MOUTING HANGER _ M12
M18 213
13 65_ 45 30 12
! 1
g:;() @ @ ® . g@
a4y ¢
290
335




CAPACITORS FOR FURNACES WATER COOLED - Il 5
CPEAHEYACTOTHbIE KOHAEHCATOPbI OXNAXOAEMbBIE BOAOMU - 111

Z2IE|Z]
SILKO

i

Water cooled capacitors
Frequency 800 - 10 000 Hz (25 000 Hz)

Max rating / MakcumanbHas MOLLHOCTb
Max current / MakcumanbHbIi Tok

Frequency range / [luanasoH yactot

Construction

* brass coated case, colour RAL 7035

* live case or dead case

+  water cooling, max. outlet water temperature 40 °C,
+ 6 up to 8 brass studs M12 (max. torque 12 Nm),

+ common terminals: 2 brass studs M20 x 1,5 (max. torque 20 Nm), with

internal cooling

Technical Data and Limit Values

Standards / CtaHgapTbi:
Rated voltage / HomuHanbHoe HanpsxeHue: U,
Rated capacitance / HomnHanbHas émkocTb (061was): C,

Capacitance tolerance / lMorpeLuHOCTb EMKOCTH:

Rated frequency / HommnHanbHas yactota: f
Rated current / HomuHanbHbIi TOK: I
Over-voltage / lonycTumas neperpy3ka no HanpsiKeHWHo :
Over-current /onycTmas neperpyska no Toky:

Protection degree / CTeneHb 3aluuThl::

Mounting position / MoHTaxHOe NonoxeHue :

Voltage test between terminals / WcnbitatensHoe
HanpsikeHue Mexay Knemmamm:

Voltage test between terminals and case /
WcneiTatensHoe HanpskeHWe Mexay 3akopOYEHHbBIMM
KnemMmamm 1 Kopnycom :

Cooling / Oxnaxpgerue:

Ambient temperature / [lonycTumble paboune
TEMNEPaTypbl OKPYKAtoLLEN cpeabl:

Oxnaxpaemble Bogow CY koHaeHcaTopbI
Yacrotbi 800 - 10 000 Hz (25 000 Hz)

Q 1500 kvar
I 800A*
800 - 10 000 Hz (25 000 Hz)

KoHcTpykums

*  NaTyHHbIN KOpNyc, OKpaLueHHbIN kpackoi T RAL 7035,

¢ TOMIOC Ha KOpNyce MM U30NMPOBaHHbIA KOpMyC,

*  BOAHOE OXMax[eHue, MakcuManbHas TeMnepaTypa BbIXoAsiLLeit Bogbl
40°C,

+ 076 7o 8 naTyHHbIX BbiBoLOB M12 (max. 3aTar1BaioLLmin MOMEHT 12
Nm),

¢ COBMELLEHHbIN BbIBOL, : 2 NaTyHHbIX Bbioga M20 x 1,5 (max.
3atarusaioLLmit MomeHT 20 Nm) comeLLatoT BbIXOAb! TPYOKM CUCTEMBI
BOLSHOTO OXNaXAEHMUS , COBAMHEHHbIE Ha KOPMYC UM U30NNPOBaHHbIE.

TexHuyeckue napameTpbl U NpedenbHble 3HaYeHUs
IEC 60110-1;1998 EN 60110-1; 1998
see ratings table / cm. Tabnuuy mMoLHocTen
see ratings table / cm. Tabnuuy mMoLyHocTEN
-5/+10 %
see ratings table / cMm. Tabnuuy MowHocTe
see ratings table / cm. Tabnuuy moLLHocTen
1,05 x U, max. 12 hours/day / 1,05 x U, max. 12 4acoe/ AeHb
1,151,
IP 00
vertical / BepTukansHoe

2x U, ACfor10sordx U, DCfor10s/2x U, AC B Tedenmne 10 cekunu 4 x U, DC
B TeyeHne 10 cek

5000 V AC for 10 s/ 5000 V AC B TeueHue 10 cek

water, max pressure 0,6 MPa, min flow 3 — 8 I/min / BogsHoe , max aaeneHue 0,6
MPa, min pacxog Bogbl 3 — 8 n/MuH

0/+40 °C




‘ZHEHZ] CAPACITORS FOR FURNACES WATER COOLED -1ll.
C3IM Q1) CPEAHEYACTOTHBIE KOHIEHCATOPbI OXITAXAAEMBIE BOMIOM - il

Table Tabnuua mowHocTen
Type C, Taping U, f Iy o Dimensions H Weight ~ Drawing
Tun [eneHue no oteogam Pasvep H Macca YepTex

[uF] [uF] \J (Hz] (Al (Al [mm] kal

FRJJS 30-2,0/15/4 15 3x5 2000 4000 750 1200 325 24 1
FRHJS 30-2,0/15/4 15 3x5 2000 4000 750 1200 325 27 2
FRJJS 30-1,5/30/3 30 3x10 1500 3000 850 1200 325 24 1
FRHJS 30-1,5/30/3 30 3x10 1500 3000 850 1200 325 27 2
FRJJS 30-1,3/36/4 36 3x12 1300 4000 1180 1200 325 24 1
FRHJS 30-1,3/36/4 36 3x12 1300 4000 1180 1200 325 27 2
FRJJS 30-1,0/72/2,4 72 3x24 1000 2400 1200 1080 325 24 1
FRHJS 30-1,0/72/2,4 72 3x24 1000 2400 1200 1080 325 27 2
FRJJS 30-1,0/48/4 48 3x16 1000 4000 1200 1200 325 24 1
FRHJS 30-1,0/48/4 48 3x16 1000 4000 1200 1200 325 27 2

Note: * For higher frequency at lower voltage Mpumeyanme.: * [ins Bbicluei paboyeit YacToTbl MPX CHUKEHOM HanPsKEHUN.

Other voltage, power, taping and frequency on request. KoHaeHcaTOpbI Ha Apyrie HanpsikeHUsl, MOLHOCTY U YacTOThbl MOXHO

U3roToBUTH NO 3asABKe.

Dimensional Drawings aGapuTHbIe YepTexm
Drawing 1/ Yeprex 1 , Drawing 2 / YepTex 2 . »
VSTUPNVYSTUP CHLADICI KAPALINY VSTUPNVYSTUP CHLADICI KAPALINY
IN/OUT OF COOLING WATER M20x1.5 M et IN/OUT OF COOLING WATER

%

% 335

ZAPOJENI 5x50=250 ZAPOJENI
5X50=250 CONNECTION ” CONNECTION

~ ot oy

FHEE

10



CAPACITORS FOR FURNACES WATER COOLED -IV.
CPEOHEYACTOTHbIE KOHAEHCATOPbI OXNTAXOAEMbBIE BOAOWU - IV.

Z2IE|Z]
SILKO

Water cooled capacitors
Frequency 800 - 4 000 Hz

Max rating / MakcumanbHas MOLLHOCTb
Max current / MakcumarnbHbIi TOk
Frequency range / [inanasoH Yactot
Construction
* brass coated case, colour RAL 7035
* live case or dead case,
+  water cooling, max. outlet water temperature 40 °C,
+ 6 brass studs M12 (max. torque 12 Nm),

+  common terminals: 2 brass studs M20 x 1,5 (max. torque 20 Nm) with
internal cooling.

Technical Data and Limit Values

Standards / CtaHgapTbl:

Rated voltage / HomnHanbHoe HanpspkeHue: u
Rated capacitance / HomnHanbHasi émkocTb (061was):
Capacitance tolerance / lorpeLuHOCTb EMKOCTU:

Rated frequency / HommnHanbHas yactota: f
Rated current / HoMrHanbHbIA TOk: I
Over-voltage / lonycTmas neperpyska no HanpsikeHuio :
Over-current /[JonycTmas neperpyska no Toky:

Protection degree / CteneHb 3ayuTbl::

Mounting position / MoHTa)XHOE NonoXeHwe :

Voltage test between terminals / UicnbitatensHoe
HanpshkeHne Mexay Knemmamu:

Voltage test between terminals and case /
WcnbiTaTensHoe HanpskeHne MeXAy 3aKOpOYEHHbIMM
KreMmamm 1 Koprycom :

Cooling / OxnaxgeHue:

Ambient temperature / [lonycTumble paboune
TemnepaTypbl OKpYXXatoLLer Cpeabl:

Oxnaxpaemble Bogow CY koHaeHcaTopbI
YacrtoTbi 800 - 4 000 Hz

Q.o 2000 kvar
. 2000A*
800 - 4000 Hz
KoHcTpykums

*  NaTyHHbIN KOpNyc, OKpaLueHHbIN kpackoi T RAL 7035,

¢ TOMIOC Ha KOpNyce MM U30NMPOBaHHbIA KOpMyC,

*  BOAHOE OXNaX[eHue, MakcumanbHas Temnepatypa BbIXoAsLLed
Boabl 40°C,

+ 6 naTyHHbIx BbiBogoB M12 (max. 3aTaruBatoLmin MOMeHT 12 Nm),

+  0bwWmii BbIBOL : 2 NaTyHHbIX BbIBoAa M20x1,5 (max. 3aTarusatoLLmil
momeHT 20 Nm) coBMELLEHHbIE € BbIBOZAMM TPYBOK CUCTEMbI BOASHOTO
OXNaXOEHNs COEANHEHHbIE C KOPMYCOM, UMK U30NMPOBaHHbIE

TexHu4eckue napameTpbl M npegenbHbie 3Ha4YeHNs

IEC 60110-1;1998 EN 60110-1; 1998

see ratings table / cm. Tabnuuy mMowyHocTe

see ratings table / cm. Tabnuuy mMowHocTe

-5/+10 %

see ratings table / cMm. Tabnuuy MowHocTe

see ratings table / cm. Tabnuuy mMoLLHocTel

1,05 x U, max. 12 hours/day / 1,05 x U, max. 12 4acoe/ AeHb
1,151,

IP 00

vertical / BepTukanbHoe

2x U ACfor10sor4 x U DCfor10s/2 x U, AC B Tederme 10 cekunm 4 x U, DC
B TeyeHne 10 cek

5000 V AC for 10 s/ 5000 V AC B TeueHnue 10 cek

water, max pressure 0,6 MPa, min flow 3 — 8 I/min / BogsiHoe , max aaeneHue 0,6
MPa, min pacxog Bogbl 3 — 8 n/mMuH

0/+40 °C

11



‘ZHEJ[Z] CAPACITORS FOR FURNACES WATER COOLED - IV.
31 M {1) CPEAHEYACTOTHBIE KOHIEHCATOPbI OXNAXAAEMBIE BOLION - IV.

Table Tabnuua mowHocTen
Type C, Taping U, f, Iy *l..  No.ofoutles DimensionsH Weight Drawing
Tun [leneHue no otBogam Konuyectso Pasmep H Macca Yeptex

(nF] (1F] \J (Hz] (Al [Al BbIBOJOB [mm] kal

FRJJS 40-2,0/27/3 27 3x9 2000 3000 1020 1500 6 325 32 1
FRHJS 40-2,0/27/3 27 3x9 2000 3000 1020 1500 6 325 32 2
FRJJS 40-1,5/42/3 42 3x14 1500 3000 1180 1500 6 325 32 1
FRHJS 40-1,5/42/3 42 3x14 1500 3000 1180 1500 6 325 32 2
FRJJS 40-1,3/60/3 60 3x60 1300 3000 1470 1500 6 325 32 1
FRHJS 40-1,3/60/3 60 3 x 60 1300 3000 1470 1500 6 325 32 2
FRJJS 50-1,0/144/2 144 3x48 1000 2000 1810 2000 8 325 36 3
FRHJS 50-1,3/144/2 144 3x48 1000 2000 1810 2000 8 325 36 4
FRJJS 50-0,8/200/2 200 800 2000 2000 2000 8 325 36 5
FRHJS 50-0,8/200/2 200 800 2000 2000 2000 8 325 36 6

Note:* For higher frequency at lower voltage Mpumeyanme.: * [ins Bbicluei paboyeit YacToTbl MPX CHUKEHOM HanPsKEHUN.

Other voltage, power, taping and frequency on request. KoHaeHcaTopbI Ha Apyrve HanpsikeHUsl, MOLHOCTY U YacTOTbI MOXHO

U3roToBUTH NO 3asABKe.

Dimensional Drawings FabapuTHble YepTexu

Drawing 1/ Yeprex 1 . Drawing 2 / YepTex 2 ,
VSTUPNYSTUP CHLADICI KAPALINY VSTUPNYSTUP CHLADIC! KAPALINY

INJOUT OF COOLING WATER N/OUT OF COOLING WATER

M5 M12 a3~ UL Mz %
, == ] M10
K .
2 g™ E%f

7%

5150250 ZAPOJENI
5150250 5 CONNECTION
5L

50 ZAPOJEN T_lj T_lj (f_lj
——

CONNECTION

_______ PG
—

:
-

165
50 | 40| 426

165
=

&
A
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Drawing 3 / YepTex 3 i Drawing 4 / YepTex 4 i .
VSTUP/VYSTUP CHLADICI KAPALINY VSTUP/VYSTUP CHLADICI KAPALINY

IN/OUT OF COOLING WATER “ IN/OUT OF COOLING WATER

95

ZAPOJENI
CONNECTION

TYT
=

ZAPOJENI
CONNECTION

TTT

40 | 425

165

165
50 | 40 | 425

50

Drawing 5/ YepTex 5

VSTUPVYSTUP CHLADICI KAPALINY
INJOUT OF COOLING WATER

150

450

- n - ZAPOJENI
7] CONNECTION
825825 825 P

| 126
-

______________ 4 T
[3 ) R Bt

(S T

@
©
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ZE|Z

CAPACITORS FOR FURNACES WATER COOLED - V.

S]I:E CPEOHEYACTOTHbIE KOHOEHCATOPbI OXNTAXXOAEMbIE BOOOM - V.

Water cooled capacitors
Frequency 1250 - 3 750 Hz

Max rating / MakcumanbHas MOLLHOCTb
Max current / MakcumarnbHbli TOK
Frequency range / lnana3soH yactot
Construction
+ brass coated case, colour RAL 7035

+ dead case (live case on request),
+ water cooling, max. outlet water temperature 40 °C,

kﬁ!

Oxnaxgaemble Bogon CY koHaeHcaTopbl
YactoTbl 1250 - 3 750 Hz

Q 5000 kvar
| 4000A*
1250 - 3750 Hz

KoHcTpykums

*  NaTyHHbI KOpMyC, OKpaLLeHHbIN kpackoi Tun RAL 7035,

* 130MMPOBAHHLIA KOPMyC (N0 3asiBke C OBLLMM NOMNOCOM Ha Kopryce),

*  BOAHOE OXNaXgeHue, MakcuManbHas Temnepatypa Bbixogsen Boabl 40°C,

+ brass or copper studs inside thread M8 (max. torque 12 Nm) nebo M10 *  NaTyHHble UK MeaHble BbIBOMbI C BHYTpeHHEN pe3sboit M8

(max. torque 12 Nm) ,

«  common terminals: studs M20 x 1,5 (max. torque 20 Nm), with internal

cooling, isolated

Technical Data and Limit Values
Standards / CtaHgapTbl:
Rated voltage / HomuHanbHoe HanpsikeHue:
Rated capacitance / HomuHanbHast émkocTb (061was):
Capacitance tolerance / MorpelUHOCTb EMKOCTH:
Rated frequency / HomuHanbHas yactora:
Rated current / HomuHarnbHbIi TOK:

Rated power / HoMnHanbHas MOLHOCTb:

Over-voltage / [lonyctmas neperpyaka no HanpsikeHuto:

Over-current /[lonycTumas neperpyaka no ToKy:
Protection degree / CteneHb 3awuTbi::
Mounting position / MoHTaxHO€ NonoxeHue :

Voltage test between terminals / WcnbiTatensHoe
Hanps)keHWe MeXay Knemmamu:

Voltage test between terminals and case /
VcnbiTaTensHoe HanpsikeHne MeXay 3aKopOYEHHbIMM
KneMmMamu 1 KoprycoM :

Cooling / OxnaxgeHue:

CHwxeHvre AaBnexus npy pacxoae Bogbl Sn/min:

Ambient temperature / Jonyctumble pabouvne
TeMnepaTypbl OKpYXXatoLLel cpeabl:

(max. saTarusatoLyi MomeHT 12 Nm), unn M10 (max. 3aTsrvBatoLLmit
MomeHT 14 Nm),

+ 06LLMIA BbIBOL : NaTyHHbIe 3nekTpoBbIBoAbl M20x1,5
(max. 3aTarusatoLmin MomeHT 20 Nm) coBMELLEHHbIE C BbIBOAAMM
TpyBok cMcTeMbI BOAsAHOMO oxnaxaeHnst HEcoeanHEHHbIe ¢ Kopnycom
(M30nmMpoBaHHbIE)

TexHUuYeckue napameTpbl U NpefenbHbIe 3HaYeHUs
IEC 60110-1;1998 EN 60110-1; 1998
see ratings table 1 and 2 / cm. Tabnuwy mowHocTen 11 2
see ratings table 1 and 2 / cm. Tabnuwy mowHocTen 1 m 2
-5/+10 %
see ratings table 1 and 2 / cm. Tabnuwy mowHocTen 1 1 2
see ratings table 1 and 2 / cm. Tabnuwy mowHocTen 1 m 2
see ratings table 1 and 2 / cm. Tabnuwy mowHocTen 1 m 2
1,05 x U, max. 12 hours/day / 1,05 x U max. 12 yacos/fieHb
1,15 x 1
IP 00
vertical / BepTukarnbHoe

2x U ACfor10sor4x U, DCfor10s/2x U, AC B Te4enme 10 cex unu 4 x U, DC
B Teyenme 10 cex

5000 VAC for 10 s / 5000 V AC B Teuenme 10 cek

water, max pressure 0,6 MPa, min flow 8 — 12 I/min / BogHoe, max aaBnenue 0,6 MPa,
min pacxog 8 — 12 I/min
FRHJS - 0,02 Mpa Ha ogHom koHgeHcatope FUHJS - 0,04 Mpa ans aByx KoHAEHCATOpPOB

0/+40 °C

14



CAPACITORS FOR FURNACES WATER COOLED - V. 5
CPEOHEYACTOTHbIE KOHOEHCATOPbLI OXJTAXAAEMbIE BOOOU - V.

ZIE|Z]
SILKO

Table 1

Type
Tun

FRHJS 60-0,6/663/1
FRHJS 60-0,75/566/1
FRHJS 60-1,0/477/1
FRHJS 60-1,5/233/1
FRHJS 60-0,6/424/2
FRHJS 60-0,75/340/2
FRHJS 60-0,75/265/2
FRHJS 60-1,0/199/2
FRHJS 60-1,5/159/2
FRHJS 60-0,6/265/3
FRHJS 60-0,75/212/3
FRHJS 60-1,0/159/3
FRHJS 60-1,5/94/3

Table 2

Type
Tun

FUHJS 60-0,6/663/1,25
FUHJS 60-0,75/566/1,25
FURHJS 60-1,0/477/1,25
FUHJS 60-1,5/233/1,25
FUHJS 60-0,6/424/2,5
FUHJS 60-0,75/340/2,5
FUHJS 60-0,75/265/2,5
FUHJS 60-1,0/199/2,5
FUHJS 60-1,5/159/2,5
FUHJS 60-0,6/265/3,75
FURJS 60-0,75/212/3,75
FUHJS 60-1,0/159/3,75
FUHJS 60-1,5/94/3,75

Other voltage, power and frequency on request.

[uF]
663
556
417
233
424
340
265
199
159
265
212
159
94,3

[1F]
663
556
417
233
424
340
265
199
159
265
212
159
943

\J|
600

750
1000
1500
600
750
750
1000
1500
1500
600
1000
1500

V]
600

750
1000
1500
600
750
750
1000
1500
1500
600
1000
1500

Live case type designation FRJJS 60-... and FUJJS 60-... on request.

Ta6nuua mowHocTen 1
f I

N N

(Hz] (Al
1250 3125
1250 3333
1250 3750
1000 2750
2500 4000
2500 4000
2500 3133
2500 3125
2500 3750
3000 3750
3000 3733
3000 3750
3000 3333

Tabnuua mowHocTel 2
f I

N N
(H] (Al
1250 3125
1250 31333
1250 3750
1000 2750
2500 4000
2500 4000
2500 3133
2500 3125
2500 3750
3000 3750
3000 3733
3000 3750
3000 3333

Dimensions H
Pasmep H
[mm]

500
500
500
500
400
400
320
320
400
320
320
320
320

Dimensions H
Pa3mep H
[mm]

500
500
500
500
400
400
320
320
400
320
320
320
320

Weight Drawing
Macca Yeprex

kal
45
45
45
45
36
36
28
28
36
28
28
28
28

- a Aa A Aa Aa A A A A A a

Weight Drawing
Macca YepTex

[kg]
45
45
45
45
36
36
28
28
36
28
28
28
28

NN N N N N N DN DN DD DN DNDdDDND

KOHAeHCGTOpr Ha gpyrue HanpsaxeHuA, MOLWHOCTU U 4aCTOTbl MOXHO

U3roToBUTb MO 3asBKe.

Mo XenaHuio Ta e KOHCTPYKLMS C MOJIOCOM Ha Kopnyce C TUMOBbIM
o3HayeHueM FRJJS 60-..., cootBeTcTBeHHO FUJJS 60-... .

15
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Dimensional Drawings [aGapuTHble YepTexu

Drawing 1/ Yeptex 1

WATER IN/ OUT
01314 M 20x1,5 - max. torgue 15 Nm

10x bolt 016 with inside
thread M8, depth 15 mm

50 |30

fim
label

135

e

606060 60 60 DIAGRAM QF CONNECTIONS
oval 12x16 030 | (LN o5 one tapping = 10% of C,

stol BNB . Br 8L .

L
H® @ Iﬂ?@' 15@'048 il W

9%
n

"l40
—
o
E——
——o3
—o

75 4;(;0 75 fa b 1
WATER N/ OUT L
450 T o
Drawing 2 / YepTex 2
WAERIN/ OUT
813/14 / \MZ[}X1.5-max.tmgue15Nm
NADAR LWL M8 - depth 15 mm 8
_ Bmdoecmoo et e 10N 8

wn
(]

=3
w0
~

0 o\ 1

165

. DIAGRAM OF CONNECTIONS
- — l WATERIN / OUT T

n
|jl lqu llblll lllll + 0 B 2
n

%

small unvamished
flat for earthing

ovel 1218 ‘ B_|_10_| T

? WATERIN/ T l
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CAPACITORS FOR FURNACES WATER COOLED - COAXIAL..
CPEAHEYACTOTHBIE KOHAEHCATOPbI OXNAXOAEMbIE BOAOW T
KOAKCWUAN (COAXIAL).

Z2EZ2
SILKO

Water cooled capacitors
Frequency 4 000 - 60 000 Hz

Max rating / MakcumanbHas MOLLHOCTb
Max current / MakcumanbHbIi Tok

Frequency range / [lnanasoH yactot

Construction
+  Copper case,
+ live case,

+  water cooling, max. outlet water temperature 40 °C,
+  coaxial terminals 10 x M8 (max. torque 15 Nm),
+ common terminals 4 x M6 (max. torque 8 Nm)

Technical Data and Limit Values

Standards / CtaHgapTb!:

Rated voltage / HomuHanbHoe HanpsikeHme:

Rated capacitance / HomnHanbHas émkocTb (061was):
Capacitance tolerance / lMorpeLuHOCTb EMKOCTU:
Rated frequency / HommnHanbHas yactota:

Rated current / HomuHanbHbIi TOK:

Over-voltage / lonycTmas neperpyska no HanpsikeHuio :

Over-current /lonycTmas neperpyska no Toky:
Protection degree / CteneHb 3auTbl::
Mounting position/MoHTaXHoe nonoxexue :

Voltage test between terminals / cnbitatensHoe
HanpsikeHue Mexay Knemmamu:

Cooling / OxnaxpaeHue:

Ambient temperature / [lonycTumble paGoune
TeMnepaTypbl OKpyXatoLLel cpepbl:

Oxnaxpaembie Bogon CY koHaeHcaTopb!
YacTtoTbi 4 000 - 60 000 Hz

Q.. 2000 kvar
. 2000A*
800 - 4000 Hz
KoHcTpykums

*  MefdHbIN kopryc,

*  TONICOM Ha Kopnyce,

*  BOAHOE OXMaxpaeHue, MakcuManbHas Temneparypa BbIXoasLLen
Boabl 40°C,

*  koakcuanbHbIn BbiBog 10 x M8 (max. 3atarusatowmit MomeHT 15 Nm)

+  06wwuii BoiBog 4 x M6 (max. 3aTarusaloLLmit MomeHT 8 Nm)

TexHuueckue napameTpbl U npepenbHbIe 3Ha4YeHUA

I[EC 60110-1;1998 EN 60110-1; 1998

see ratings table / cM. Tabnuuy mowHocTen

see ratings table /cM. Tabnuuy mowHocTen

-5/+10 %

see ratings table / cm. Tabnmuy

see ratings table / cm. Tabnmuy

1,05 x U, max. 12 hours/day / 1,05 x U, max. 12 Yacoe/aeHb
1,151,

IP 00

vertical / BepTukanbHoe

2x U, ACfor 10 s or4 x U, DC for 10 s /2 x U, Ac B Teyetue 10 cek unm 4 x U, DC
B TeyeHue 10 cek

water, max pressure 0,6 MPa, min flow 5 I/min / BogHoe, max aasnenue 0,6 MPa, min
pacxog 5 n/min

0/+40 °C
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CAPACITORS FOR FURNACES WATER COOLED - COAXIAL.
CPEAHEYACTOTHBIE KOHAEHCATOPbI OXNIAXXOAEMbIE BOAOW TUM
KOAKCUAN (COAXIAL).

Table
Type Q, Cy

Tun
[kvar] [uF]
FUJJS 1-1,8/2,4/16,5 810 24
FUJJS 1-1,6/3,3/15,5 823 3,3
FUJJS 1-1,6/3,5/15,5 872 3,5
FUJJS 1-1,0/6,7/12 505 6,7
FUJJS 1-0,8/11,5/8 370 11,5
FUJJS 1-1,325/0,9/60 595 0,9

Note: * For higher frequency at lower voltage

Other voltage, power and frequency on request.

V]
1800
1600
1600
1000
800
1325

[H]
16 500
15 500
15 500
12000
8000
60 000

[A]
448
514
545
505
462
450

Tabnuua mowHocTen

*l, ~@/0 DimensionsH  Cosses  Weight Drawing
Pasvep H [MoTepn Macca  Yeptex
[A] [mm] [mm] [W/kvar] [ka]
550 76/80 158 0,3 1,8 1
550 76/80 158 0,3 1,8 1
550 76/80 158 0,3 1,8 1
550 76/80 158 0,3 1,8 1
550 76/80 158 0,3 1,8 1
550 76/80 97 0,3 1,3 1

Mpumeyanme: * [ins Gonee BbICOKO paBoyeit YacToTbl NPy MOHUKEHHOM HaMpPsKEHM.

KOHﬂeHcaTopbl Ha gpyrue HanpsaxeHusa, MOLWHOCTU U 4aCTOTbl MOXHO
U3roToBUTL NO 3asABKe.

18
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Dimensional Drawings [abapuTHble YepTexu

Drawing 1/ Yeprex 1

[ i
H H
g &
1 H
1 H
| )4

4 x times brass nut M6 - max.torque 8 Nm

o768
M8 - depth 10 - max.torque 10 Nm
' g
o] [ |
of [ |
label
2

j 8 waer infout - hose 38"
wal o - hose 38"
Fi A N
O E!_‘ 5
Y K
4x064
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{Z HE] Z CAPACITORS FOR FURNACES NATURAL COOLED FOR COOLED BUSBAR - MIDICOAX.

HIT)

CPEOHEYACTOTHbIE KOHOEHCATOPbI ANA MOHTAXA
HA OXNAXOAEMYIO LWUWHY - MIDICOAX.

Frequency 50 000 - 250 000 Hz
Max rating / MakcumanbHas MOLLHOCTb
Max current / MakcumanbHbIi TOK

Frequency range / [anasoH Yactot

Construction
«  Copper case,
live case,

budvar contact cooling < 40 °C,

+ common terminals 4 x M6 (max. torque 8 Nm)

Technical Data and Limit Values

Standards / CtaHgapTbl:

Rated voltage / HommHanbHoe HanpsikeHue:

Rated capacitance / HomuHanbHast EémkocTb (06Luast):

Capacitance tolerance / MorpeLUHocTb EMKOCTH:
Rated frequency / HomuHanbHas yactora:
Rated current /HoMuHanbHbIi TOK:

Over-voltage / Meperpy3o4Has cnoco6HOCTb Mo
HanpsKEHIO:

Over-current / [eperpyska no Toky:
Protection degree / CTeneHb 3awuuTbi:
Mounting position / MoHTaxHO€ nonoxeHue :

Voltage test between terminals / cnbitatensHoe
HanpshkeHne MeXay KneMmamu:

coaxial terminals 10 x M8 (max. torque 15 Nm),

YactoTbi 50 000 - 250 000 Hz

Qex 2000 kvar
. 2000A*
800 - 4000 Hz
KoHeTpykuma

*  MefHbI kopryc,

MOJIKOCOM Ha Kopryce,

MakcumarbHasi Temneparypa c6opHoM Wbl < 40°C,

koakcuanbHbIi BoiBog 10 X M8 (max. satarveatoLymit MoMeHT 15 Nm)
06wt BbiBog 4 x M6 (max. 3aTsarvBaloLmin MomeHT 8 Nm)

TexHuueckue napameTpbl U npeaenbHble 3HaYeHUA

IEC 60110-1;1998 EN 60110-1; 1998
see ratings table / cm. Tabnuuy mMowHocTei
see ratings table / cm. Tabnuuy MowHocTeil
-5/+10 %
f see ratings table / cm. Tabnuuy moLLHocTeN
I see ratings table / cm. TabnuLy moLLHocTeN
1,05 x U, max. 12 hours/day / 1,05 x U, max. 12 yacos/aeHb

1,15 x|,
IP 00
vertical / BepTukansHoe

2x U ACfor10sor4x U, DCfor10s/2x U, AC B Te4enne 10 cek unu 4 x U, DC
B Teyenme 10 cex

20



CAPACITORS FOR FURNACES NATURAL COOLED FOR COOLED BUSBAR - MIDICOAX. ‘Z HE H Z]

CPEAOHEYACTOTHbIE KOHOEHCATOPbDI AN1A MOHTAXA
HA OXNAXOAEMYIO LWUAHY - MIDICOAX.

HIT)

Table
Type Q Cy
Tun
[kvar] [uF]
FUBJS 2-1,8/0,044/200 180 0,044
FUBJS 2-1,8/0,064/200 260 0,064
FUBJS 2-1,4/0,09/250 277 0,09
FUBJS 2-0,9/0,68/50 173 0,68
FUBJS 2-1,6/0,33/50 265 0,33

Note: * For higher frequency at lower voltage

Other voltage, power and frequency on request.

Dimensional Drawings

Drawing 1/ Yeprex 1

u

N

V]
1800

1800
1400
900
1600

f

N

(HZ]

15 500
12 000

250 000

50 000
50 000

N

(Al
100
145
197
192
166

Tabnuua moLiHocTen

“l., ~@/0 DimensionsH  Cosses  Weight Drawing
Pasmep H Motepu Macca  Yeprex

A [mm] [mm] Wikvar] - [kg]

200 76/80 68 03 1,1 1

200 76/80 68 03 1,1 1

200 76/80 68 03 1.1 1

200 76/80 68 03 1,1 1

200 76/80 68 03 1.1 1

Mpumedanue: * [inst Gonee BbICOKOM paboyeit YacToTbl NPy MOHIKEHHOM HaNPSKEHNM.

Mpumeyanue: * ina Gonee BbICOKON paGoyen 4acToTbl Npu
NOHWKEHHOM HaNpPSXEHUN.

FabapuTHbIE YepTexm

max.80

th 10
max.torque 15Nm
|

max.torque 8Nm;|

O max. 80

+2
-2

Hmax
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CAPACITORS FOR FURNACES
CPEAHEYACTOTHbIE KOHAEHCATOPDI

Standards:
IEC 60110 — 1; 1998
EN 60110 - 1; 1998

Order information

Rated voltage: [V N v
Rated frequency:  f oo, Hz
Rated capacitance:  Cy .....ccoooovrvervrunnee. uF
orrating Q evvvvvvvevrnienns kvar

(Q, = U2xC, x 2m x f [kvar])
Capacitance tolerance: -5/+10 %
Live ordead case:  ANO -NE

Standards:IEC 60110-1;1998 EN 60110-1; 1998

Other requirements: sections 1:2: 2 ... for example.

Formula for I, [A]
Q,= U,2xC, x2m x f x 10° [kvar]
ly=Q, /U, [Alor I,=U xC x2mxf x10°

Example:

Yy

=2000 V. C, =69 uF: f = 3000 Hz

N— T 1 e

Q, =2000%x 6,9 x 2rt x 3000 x 10 [var] = 520248 var

I, =520248 /2000 [A] = 260 A nebo |, =2000 x 6,9 x 2rt x 3000 x 10°

CraHpapTbl:
IEC 60110 — 1; 1998
EN 60110 - 1; 1998

WUHdopmauums ana 3akasa

HomuHarbHoe HanpsikeHne: Uy .......oevvveeienncs v
HomuHanbHast yactota: £y e, Hz
HomuHaribHas eMKoCTb: (O uF

M HoMMHanNbHas MOLLHOCTb QN

(Q,= U2xC, x2m xf, [kvar])

lMorpeLuHoCTb eMKOCTH: -5/+10 %
Montoc Ha kopryce: A - HET
V130n1poBaHHbIf kopnyc: OA-HET

CraHgapTbl:

[Lpyrue TpeGoBaHus:

HanpuMep, OTHOLLEHWe EMKocTei Mexay BbiBogamn 1:2:2 ...

®opmyna ans Bbluucnenus IN [A]
Q,= U2xC,x2r xf, x 10° [kvar]
I,=Q,/U, [Alor I, =U xCyx2mxf x10°

Mpumep:

Yy

=2000V; C, = 6.9 uF: f, = 3000 Hz
Q, =2000%x 6,9 x 2t x 3000 x 10 [var] = 520248 var

IEC 60110-1;1998 EN 60110-1; 1998

UT.A.

I, =520248 /2000 [A] = 260 A nebo |, =2000 x 6,9 x 27 x 3000 x 10
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