HG-seRries
Ba KYYMHbIVI BblIKJTIO4YATEeJ1b

PyKOBO,EI,CTBO Mo aKCniayataunu

Vacuum Circuit Breaker | Instruction Manual

Notice

+ Read and understand these instructions before
attempting any unpacking, assembly, operation
or maintenance of the circuit breaker.

« This instruction manual should be applied only
to HG-Series Vacuum Circuit Breakers.

« This instruction manual does not include all
items regarding installation and maintenance
procedures.

« For more information, please contact Hyundai
Electric or one of our partners.

MpuMeyaHue

. |/|3y‘-IVITE 3TO PYKOBOACTBO MO 3KcnayaTaynu
nepez Ha4asioM pacnakoBKH, CGOPKM,
aKenayaTaynm unu 06CJ'Iy)KVIBaHVIFI
BblKNlO4aTensd.

+ [laHHOe pyKOBOACTBO MO 3KCMyaTauumn cnenyet
NPUMEHATL TONIbKO K BaKyyMHbIM BbIKKOYaTENAM
cepumn HG.

+ B naHHom PyKOBOACTBE MOTYT OTCYTCTBOBaTh
M HCTPYKLMK, Kacatolmecs cneymanbHbixX
TUMNOUCMONHEHWIA BbIKlOYaTENS.

+ [lns nony4eHns JoNoNHUTENbHOM MHbOpMaLn
obpaluaittecs B koMnaHuio Hyundai Electric unu
K OZlHOMY W3 HalLMX NapTHepoB.

A HYUNDAI

ELECTRIC




Safety Practices

Safety Practices

This instruction manual applies only to HG-Series vacuum circuit
breakers regarding installation and maintenance procedures.
Installing and maintaining these products improperly may result in
serious personal injury, property damage, or even death. Therefore this
instruction manual must be read and understood at any step in
unpacking, assembly, operation, and maintenance of the breaker.

Only qualified persons who are familiar with installing and maintaining
circuit breakers are permitted to work on breakers, and this instruction
manual should be accessible to those persons at any time.

Signal Words

Signal words used in this instruction manual are divided by DANGER,
WARNING and CAUTION depending on the situation

m Indicates an imminently hazardous point that, if
ignored, a serious accident causing death or
severe injury could occur.

This is the most dangerous point.

Indicates a potentially hazardous point that, if
m ignored, a serious accident causing death or

severe injury could occur.

Indicates a potentially hazardous point that, if
1" CAUTION g . .
ignored, minor or moderate injury could occur.

This signal reminds operators to work safely.

Safety Practices During Moving

I CAUTION B When the breaker needs to be moved on a flat

area, grab the handle and move the breaker.
+ When the breaker is lifted by rope, it can lean
towards the terminal side. Carefully handle with

care to prevent injury and damage to product.

MpaBuna TexHuku 6e3onacHoOCTU

MpaBuna TexHukn 6e3onacHoCcTU

HacTosiLiee pykoBOACTBO MO IKCMAyaTaLMM NMPUMEHSIETCS TObKO K BaKyyMHbIM
BblK/to4aTensm cepun HG B oTHOLLEHUM NOpsiAka YCTaHOBKY 1 06CNyK1BaHWS.
HenpaBunbHas ycTaHoBKa 1 06CayXBaHIe BakyyMHbIX BbIk/loYaTeneit cepum
HG MoxeT npuBecTy K NoBpeskAeHHIo MMyLLECTBA, CEPbe3HbIM TPaBMaM Uu
Aaxe K cMepTenbHoMy Kcxopy. [oaToMy nepep BbinoaHeHeM niobbix onepaLimit
no pacnakoBke, cbopke, aKCMyaTaLym 1 0bCnyxmBaHuIo BblkilouaTens
HeobX0AMMO BHUMATESIbHO 03HAKOMUTLCS C 3TUM PYKOBOACTBOM.

Bce onepauuu, kacatoLmecs ycTaHoBKY, NMycka B 3KCMAyaTaLiyio, SKCnnyaTaLms
1 06CNYXMBaHMS, LOMKHBI BbIMOAHATLCA NEPCOHANOM, MEIOLLMM [OCTaTOYHYIO
KBanMdMKaLMIo 1 leTarnbHoe 3HaHWe 060pyf0BaHIs, 1 3TO PyKOBOACTBO Mo
3KCMAyaTaLym BCerfa OHKHO BbiTb JOCTYMHO 3TAM JILIAM.

CurHanbl

B naHHOM pykoBoACTBE MO 3KCMyaTaLmy B 3aBMCUMOCTY OT CTEMNeHu
0MacHOCTU CUTyaLmMu ucrnonb3yroTes cnegytome curdansi ONACHOCTD,
MNPEQYNPEXOEHNE n BHUMAHUE.

YKasblBaeT CUTyaLyio HernocpeCTBeHHOM

| OMACHOCTb R peficee
0MacHOCTU, UTHOPUPOBaHWE KOTOPOI MOXeT
NPUBECTU K CEPbE3HOI aBapui, Bbi3BaBLLe
CMEPTb NV TSKENYIO TPABMY.

YkasbiBaeT CuUTyauunto BO3MOXHOM 0onacHoOCTH, npu
| PE*!E o o
: nPE‘uy" e UrHOPMPOBaHMKN KOTOPOW BO3MOXKEH HECHACTHbIN
cnyqaﬁ CO CMepTeJibHbIM UCX0A0M 1NN TSXKENomn

TpaBMoW.

YKa3blBaeT CUTyaLIMIo BO3MOXKHOI 0MacHOCTH, Nput
m MTHOPMPOBaHWM KOTOPOI BO3MOXEH HECHACTHbIN

CNyyail C He3HaYUTENTbHOW MV YMEPEHHOM

TpaBMOA. 3TV CUrHanbl HANMOMMUHAIOT NePCoHany o

HeobxoAMMOoCTW cobNoAeHNS NPaBK TEXHWKM
6e3onacHocTy.

Hpanna TeXHUKKN 6e30MacHOCTU BO BpeMAa nepeMeLleHns

m « MofibeM 1 nepeMellieHe BbIKKOYaTeNs Ha POBHON

niowanke HeobxoayMMo NPOM3BOAUTL B3ABLUMCH
3a pyuKy.

« Ecnm BbikntoyaTenb NOAHAT Ha BbICOTY, OH MOXET
HaK/OHUTLCS B CTOPOHY KOHTaKToB. Heobxogumo
OCTOPOXHO BbINOMHATL BCE TakeNaxHble paboThl,
4T06bI He JOMYCTUTL TPABMUPOBAHWS NepcoHana u
MOBPEXAeHNS BbIKtoYaTeNs.




Safety Practices During Installation MpaBuna TexHMKn 6e3onacHoOCTU BO BpeMsl YCTaHOBKM
« Do not work on the breaker unless the m « 3anpelyeHo NpoBoAuThL Ntobble paboTbl Ha
primary circuits are disconnected. BbIK/lOYaTeNe, eCnv raBHble Lienu He pa3oMKHYTBI.
% There is danger of electric shock. % CyLecTByeT 0NacHOCTb MOPaXeHWs
« When connecting bus-bars, tighten bolts using 3M1eKTPUYECKNM TOKOM.
HE's standards. « [py nogkntoueHUM WWH 3aTaruBaTh bonTsl

« The product should be installed and tightened NPUAEPXKMNBASCh MOMEHTOB 3aTsKKU COrNacHo
on the plate area. ctanpaptam HE.

+ Do not install the breaker in areas with high « YcTaHOBKY BbIKtOYaTeNs 1 3aTsXKKy Kpenexa
temperature, high humidity, dust, corrosive or cneflyeT NpOV3BOAWTbL Ha POBHOM y4acTKe.
vibrating conditions. « 3anpeLlueHo ycTaHaBMBaTb BblKtOYaTeNb B MeCTax

« Concrete dust or any other dust should not be C BbICOKOV TEMMNEpaTypOi, BbICOKOW BNAXHOCTbIO,
inside the product when it is installed. It can 3anblIeHHOCTbIO, HannYVeM efKoi aTMocdepbl Um
cause fire or misoperation. CUAbHO BUbpaLMK.

+ Connect the control jack tightly, otherwise it « [pn MOHTaXe BbIKtOYaTENS He [oMnycKaTb
can cause misoperation. nonazaHve BHyTpb beToHHO 1 ntoboii apyroin

MblaU. 3TO MOXeT NPUBECTW K BO3TOPaHWIo UK
HenpaBubHoOl paboTe.

« [INOTHO MOAKNIOUNTL pasbeM Lieneit yrpaseHus,
B MPOTMBHOM CJly4ae 3T0 MOXET NPUBECTU K
HenpaBWbHOM KCMyaTaLmum.

Safety Practices During Operation MpaBuna TexHUKM 6€30MacHOCTU BO BpeMs IKCNyaTaLum

+ Do not touch the main and control +Bn KCrlyaTaLmm He KacaTbCsl 3/1eMEHTOB
m o0 not touch the main and contro | ONACHOCTb poLiecce 3KCrnyaTaLym He KacaTbCs 31eMeHTo

circuit while the product is in operation. The rNaBHOM Lienu v Lienu ynpaenenus. OnacHoe

hazardous voltage can cause serious problems. HanpsiXeH\e MOXET Bbl3BaTb CEPbe3HbIE TPaBMbI.

+ Handle heavy duty products with care. Falling + Ocobyto 0CTOPOXHOCTb HEODXOAMMO NPOSIBASTH NPy
products can cause serious accident or product obpalLLeHnm ¢ THKEeNbIMI U3AEAUAMY, He [oNyCKas 1X
damage. nanerus. MafeHue BbIKIToUaTeNs MOXET BbI3BaTh

TAOKeNyo TpaBMy UK CUJibHbIe NOBPEXAEHUA U3 eNNA.

Safety Practices During Maintenance MpaBuna TeXHUKM 6€30MacHOCTU BO BpeMsi 06CNy)XMBaHUSA
« Before doing any maintenance, always open the + Nepep BbINOHEHUEM TEXHUYECKOTO
breaker and make sure that the main and obcnykmBaHus Bcerga oTki0YaTh BbIKOYaTENb.
control circuits are not charged. Y6eanTbCs B OTK/IIOYEHMMU FNaBHON LEenu v Lenu
The voltage can be hazardous. ynpasneHus. HanpsixeHne MoxeT BbITb OMacHbIM.
» Discharge the springs and open the breakers + He B3B0OAWTb NPY>XMHbBI NPUBOAA U PA3OMKHYTH
before performing any breaker maintenance, KOHTaKTbl BbIK/KO4aTeNs Nepes BbINOJHEHNEM
inspection or repair. NtobbIx onepawuii 0bcnyXnBaHUs, NPoOBEPKU UK
Charged closing or tripping spring can cause peMoHTa. B3BepeHHas BKoyatoLwas uim
serious injury. OTKJII04aIOLLAs MPYXMNHA NPUBOAA MOXET BbI3BaTb
+ Use the standard pressure torque to tighten the TXKENyIo TpaBMy.
bolts. Loosening the bolts can cause fire. + Micnonb3oBaTh CTaHAAPTHBIE MOMEHTbI 3aTHKKM

npu 3ataruaHuy bonToB. He cobniofenne atoro
TpeboBaHMs MOXET NPUBECTY K NEperpesy Unu
BOCM/IaMEHEHMIO.




| Cepusi HG | PykoBoacTBO no aKcnnyaTtaLmm BakyyMMHHOITO BblbIK/liolouyaTeenss

Contents

Safety Practices «---cccoveeemremmiiiiiiiiiiiiee 2
1. Production SCOPe -+ «vuevueemeenieniiiniiiii. 5
2. TechnicalData ---ccccoveeiimiiiiiiii e b

2.1 Service Condition

2.2 Motor Drive

2.3 Multiple Auto-Reclosing

2.4 Interlock Mechanism of the Draw-Out Type Breaker
2.5 Close Solenoid (CC]

2.6 Open Solenoid (TC1)

2.7 Auxiliary Switch (S1)

2.8 Condenser Trip Device

2.9 Under Voltage Release (UVR)
2.10 2nd Open Solenoid (TC2)

2.11 "Closing Spring Charge” Signal

3. Handling and Installing the Breaker------------ 12
3.1 Unloading and Storage

3.2 Unpacking

3.3 Inspection After Unpacking

3.4 Installation

3.5 Inspection Before Operation

3.6 Manual Operation

4. Structure and Operation ---...ocooveeiiniiiinnn 15
4.1 Component List of VCB

4.2 Operation Mode

4.3 Draw In & Out Operation of VCB

4.4 Draw In & Out Operation of Motorized Truck

45 Key Lock

5. Maintenance and Inspection --------coeeeeennnn 24
5.1 Visual Inspection

5.2 Periodical Inspection

5.3 Contact Erosion

5.4 Trouble Shooting Guide

5.5 Lubrication

Appendix ................................................. 28

Maintenance Recording ............................. =31

Copep)kaHue

MpaBuna TEXHUKMU BE30MACHOCTU «-vvvvvvrvvnrnnennnnnn 2
1. MOLENBHBIW P, -« cvvvvevmrmrneniieniiieiiienns 5
2. TeXHNYECKME XAPaAKTEPUCTUKM «--vnvnvvnrrnrninnnnnnn 6

2.1 Ycnosws akcnayaTtauum:

2.2 3nexTpofBuratesb NpuBoAa

2.3 MnorokpaTHoe aBTOMaTN4eCcKoe NoBTOPHOE BKIKOYEHME
2.4 MexaHn3M BNOKMPOBKM BbIKtOYATENS BbIKATHOMO TUNA
2.5 Kartywka sknoyenus (CC)

2.6 Katywka otknouernsa (TC1)

2.7 BcnomoraTtenbHble KoHTakTbl (S1)

2.8 Bnok oTK/lo4eHMs KoHLeHcaTopa

2.9 Pacuenutens MUHUManbHoro Hanpskenns (UVR)

2.10 Bropas oTkntovatouias Katywka (TC2)

2.11 CurHan «Bkntoyvatowas npy>xvHa B3pegeHa»

3. 06cny)kmBaHUe U YCTAHOBKA BbIKJIHOHATENSA -« -« - -+ 12
3.1 Pa3srpyska v xpaHeHve

3.2 PacnakoBka

3.3 [posepka nocne pacnakoBku

3.4 YcraHoBka

3.5 T[lpoBepka nepep akcnayataumei

3.6 Pabota B pyuHOM pexume

4. KoHCTPYKUMS U NPUHLMN PabOThbl «--vvvvvvvnniinnnnen 15
4.1 Cnncok KOMMOHEHTOB BakKyyMHOTO BblK/llo4aTens

4.2 Tlopspok akcnayaTaumu

4.3 OnepaLuu BKaTbIBaHMS U BbIKaTbIBaHWS TeNEXKM BbIKNoUaTens
4.4 Onepalyvt BKaTbIBaHMA W BbIKATbIBAHUS MOTOPU30BAHHON TeAEXKM

4.5  Kntoy pns 6nokuposku

5. 06CNY)KMBAHUE U MPOBEPKM «+++++vvvvvvvrreereeneeeesns .24
5.1 Bu3yanbHbIil KOHTPONb

5.2 T[lepuopmnyeckue npoBepKku

5.3 Opo3us KoHTaKTOB

5.4 YkazaHusa no noucky 1 ycTpaHeHuto HencnpaBHoCTen

5.5 Cmazka

ﬂpMnO)KeHMe ................................................... 28

3anucu OGCHY)KMBaHMﬂ ...................................... 31




01 Product Scope

HGV Type / Tun HGV (HGVO IO O)"

Table 1-1 / Tabnuua 1-1

MopaenbHbIN psaf

Power freq. Impulse .

Rated el Withstand Volt. | Withstand Volt. ’ Rated Cur[‘ent Per Distance between Phase to Phase (A) " _—
Voltage (V) | Current (kA) (kV/min) (V) OMMHaNbHbI TOK A1S Pa3HOT0 MEXMOICHOT0 PaccToAHNSA St::dard
HomuHanbHoe | HomwHansblii | Boinepkusaemoe | Boigepxusaemoe .

MpuMeHsiembli
Hanps)KeHMe | TOK OTKMIOYEHUs | HanpskeHue HanpsxeHue —
(kB) (KA MPOMBILLNEHHO/ rPO30BOr0 630 1,250 2,000 2,500 3,150 4,000
yacrorsl (KB/MuH) | uMnynbca (kB)
25 HGV1141C/F  HGV1142C/F | HGV1144F
31.5 HGV1152D/F | HGV1154F HGV11561 HGV11571 HGV1158I IEC62271-
7.2 20 60
40 HGV1162D/F | HGV1164F HGV11661 HGV11671 HGV1168I 100
50 HGV1172F | HGV1174F HGV11761 HGV11771 HGV1178I
25 HGV2141C/F | HGV2142C/F | HGV2144F
315 HGV2152D/F  HGV2154F | HGV2156l | HGV2157l | HOV2158l | |ecangri-
12 28 (42)? 75 (82)?
40 HGV2162D/F | HGV2164F | HGV2166l | HGV21671 | HGV2168I 100
50 HGV2172F | HGV2174F HGV2176l HGV21771 HGV2178I
25 HGV3141C/F  HGV3142C/F | HGV3144F
315 HGV3152F | HGV3154F = HGV31561  HGV31S7I  HGV3IS8l | |eespor1-
17.5 38 95
40 HGV3162F | HGV3164F HGV3166l HGV3167I HGV3168I 100
50 HGV3172F | HGV3174F HGV3176l HGV31771 HGV3178I
125 HGV4T11F | HGV6112F  HGV6113F [EC62271-
24/258 50/ 60 125
25 HGV4141F | HGV6142F  HGV6143F 100
Table 1-2 / Tabnuua 1-2
Indicating process of the phase distance (mm]/06o3HaueHe MeXXMOmCHOro paccTostHNA B (M)
A ‘ B ‘ C ‘ D ‘ E ‘ F ‘ G ‘ H ‘ | ‘ J ‘ K
130 ‘ 140 ‘ 150 ‘ 165 ‘ 178 ‘ 210 ‘ 250 ‘ 254 ‘ 275 ‘ 300 ‘ 350

% 1) Type No. suffix in the “OOO0" shall be listed as shown in the column % 1) MHpeke tuna B "D gosixeH bbiTh ykasaH, kak nokasaHo B

of rated, current. CT0N16LLe HOMUHAbHbIX TOKOB.

2) When making a purchase order, B[O 's option must be selected. 2] Mpu odpopMneHnm 3akasa HyxHo ykasaTb BapuaHT BOI.

- [0: 1 [phase distance: 150 mm), - 0: 1 ((MexnontocHoe paccrosiHue: 150 M),
2 [phase distance: 210 mm, 25 kA,
3 [phase distance: 275 mm),
4 [phase distance: 210 mm, 31.5/40/50 kA)

- Refer to HG-Series VCB catalogue for detailed information on

2 (MexnoniocHoe pacctosiHue: 210 MM, 25 kA,
3 (MexnontocHoe pacctosHue: 275 Mm),
4 (MexxnontocHoe pacctosme: 210 M, 31,5/40/50 kA)
- MoppobHas MHdopMaLms Mo 3akasy NpUBeaeHa B KaTasore no

ordering. BakyyMHbIM Bblkiltoyatensm cepumn HG.




02 Technical Data

2.1 Service Condition

1) Ambient temperature: Max 40°C / Min -5°C
(24 hours average value: less than 35°C)
2) Relative humidity: 95 % or less (24 hours average value: less than 95 %)

I CAUTION

If the site altitude is higher than 1,000 m, dielectric strength of the
breaker will be reduced according to the altitude. Therefore, the
values of power frequency withstand voltage and lightning
impulse withstand voltage should be selected, as follows.
(Correction value > Rated withstand voltage according to rated
voltage x k) (k: Refer to table 2-1.)

For places with higher humidity, it is required to use a heater in
the switchgear to prevent dewdrops on the insulation material
and the consecutive decrease in dielectric strength.

3) Site altitude: 1,000 m or less above sea level

Consideration of site altitude!

TexHnyeckue XapPaKTepUCTuKku

2.1 YcnoBus akcnnyaTaumm

1) Temnepatypa okpyxatoLLei cpeasi: Makc. +40°C / MuH. - 40°C.
MakcuManbHas cpefHecyToyHas Temnepatypa: +35°C)
2) OTHoCUTeNbHAs BAAXHOCTb: He Bonee 95 % (cpegHecyTouHoe

I BHUMAHUE

Ecnv Bbicota Hap yposHeM Mops npesbituaeT 1 000 M, AM3neKTpUyeckas NpouHoCTb
V30MALMI BLIKTIOYATENS CHIKAETCA NPU YBENMYEHNY BbICOTbI. [03TOMY 3HaueHMe
BbIIEPXMBAEMOr0 HAMPAXEHNS MPOMBILLAGHHOI YACTOTbI 1 BbiIEPX/BAEMOTO
HanpAXeHNs rPO30BOr0 MMMYbCa CIeyeT BbiOMPaTh C y4eToM KOpPeKTUPYIoLLErD
K03 duLMenTa, cM. Hixe. (KoppekTupylolLiee 3Hauerue > HoMuHanbHoe 3Hauenne
BblaepxvBaemoro Hanpsxenug x k) (k: cM. Tabauuy 2-1).

3HaueHue: meHee 95 %)

3] BoicoTa Hap yposHeM Mops: fo 1000 M.

YuuTtbiBaiTe BbICOTY Haf ypoBHEM Mops!

B MecTax ¢ noBbILLEHHOW B@XHOCTbIO HeOﬁXO,D,MMO yCTaHaBAMBaTb
BHYTpK KPY HarpeBatesnb Ana npefoTspalleHns KoHAeHCaLuuy Bnaru Ha
M30N14LUMK BbIKNOYaTENSd U CHUXKEHUA ero 3J'IeKTpVI‘-I€CKOVI NPOYHOCTHN.

Table 2-1 Correction factor as a function of site altitude / Tabnuua 2-1 KoappuumeHT B 3aBUCUMOCTY OT BbICOTbI Haf, YPOBHEM MOPSI

Applied Altitude (m) / ®akTnueckas Bbicota Hag ypoBHeM Mops (M) ‘ 1,000

1,500 | 2,000 | 2,500 | 3,000

Correction Factor (k) /Koadduument (k) ‘ 1.0

2.2 Motor Drive

1.06 | 113 | 12 | 128

2.2 dneKTpoaBUraTtesib npMeoaa

Table 2-2 Specifications for motor operation / Tabnuua 2-2 TexHuyeckue xapakTepucTuku 3neKTpoaBuraTens

Operating Voltage (V) Power Consumption for Motor Protection MCCB
iz L) Pabouee Hanpskenne (B) Motpebnsemas MowHoCTb Rated Current (A] Rated Current (A)
HoMuHanbHoe HoMuHanbHbIi o o
HoMuHanbHbI Tok 6e3onacHoi
HanpsixeHue (B) Min / MUH. Max / Makc. (W) (VA) Tok (A) paboTbl aBuratens (A)
DC24V 20.4 26.4 200 200 12 20
A/DC48~60V 408 6 (12.5~25 kA) (12.5~25 kA) 6 10
A/DC100~130V 85 143 350 350 3 10
A/DC200~250 V 170 275 (31.5-50 kA) (31.5-50 kA) 15 5

HG-Series VCB have motor-spring type stored-energy operating
mechanism. The closing operation can be done only after the closing
spring is charged. Consumption during the operation is shown in Table
2-2, and the inrush current may be disregarded since it lasts for only a
brief period. The closing spring is fully compressed by motor (M) with the
rated voltage applied through terminal No.1 and 2 of standard control
circuit. Then the limit switch (521 stops the motor, and the spring
indicator shows "SPRING CHARGED" by link activation as shown in Fig.
2-1.The charged VCB can carry out the open-close-open sequential
operation and also the next close-open operation without delay.

Fig. 2-1 State of spring charged / Puc. 2-1 CocTosiHWe B3BoAa NPyXuHbl

B BakyyMHbIx BbikntouaTensx cepum HG yctaHoBnEH NpUBOS MPYXUHHO-
MoTopHoro TMna. Onepauus BKIOYEHUS OCYLLECTBASETCS NyTeM B3BOAA
BKJTIOYaIOLLLEH NPYXKMHBI.

B Tabnuue 2-2 nokasaHa MoLLHOCTb, NoTpebisiemMas aNeKTPoABUraTeNeM,
Mp¥ 3TOM MyCKOBbLIM TOKOM MOXHO NpeHebpeuyb, Tak kak OH AeCTBYET
04YeHb KOPOTKOe BPeMSi.

BkitouatoLLas npyskiHa nosIHOCTbIO B3BOAMTCA aekTpofsuratenem (M)
Mpu nofiaye HOMWUHaNbHOMO HanpsiXkeHus Ha kneMmbl NON2 11 2
CTaHAAPTHO Lienu ynpasieHuns. 3aTeM KOHLEBOM Bblktoyatens (S21)
0CTaHaBNMBAET 31eKTPOABMUIaTeb, U MHAMKATOP COCTOSIHWS MPYXXMUHbI
noka3sbiBaeT «[MPY)XUHA B3BEJEHA» 3a cueT geicTBus Taru, kak
nokasaHo Ha Puc. 2-1. B3BefjeHHbI BakyyMHbIii BbIK/KOYATENb MOXET
BbIMOJIHWTL NocnefoBaTeNbHoCTh onepauyuii 0-BO v 3ateM be3 nepepbisa
cnepnytoyto onepaumto BO.




Fig. 2-2 Circuit diagram / Puc. 2-2 9nextpuyeckasi cxema

+ Standard / CraHaapTHoe ucronHeHe

10NO+10NC [B, D Typel / 10 H/P + 10 H/3 (tun B, D)
4NO+4NC [A, C Typel / 4 H/P + 4 H/3 [un A, C) In case TC2 is selected : 9NO+10NC
B cnyuae Boibopa TC2 : 9 H/P + 10 H/3
9 1M 13 15 17 19 4 23 21 28 26 3 32 30 36 34 40 38 44 42 4b
NN AN AN N AN AN A NN NN NN AN N N AN AN AN
10 |23 |21 |33 |31 [43 |41 |53 |51 |63 73 |71 |83 |81 |93 |91 [103 [101 [113 [111 123 [121
()
s B e B e Bt
19 |24 |22 |34 |32 |44 |42 |B4 |52 |64 T4 |72 ISA 82 |94 92 |104 |102 (114 112 |124 (122
ARV R VAV NV RV AV N A VAV
WC 10 12 14 16 18 20 TC1 24 22 29 27 8 33 31 37 35 41 39 45 43 47
(TC2)
Auxiliary Switch
Trip Coil Supervision BcnoMoraTtenbHbIi BblKKOYaTeNb
J[IMCTaHLMOHHBI KOHTpONb
KaTyLLIKMW OTK/KYeHNS
1 48 6 4 25 3 69 T 62 50 53 56 59 Ul Test Service
COM COM COM COM Menbimanms Pabora
so1d-- 12
&3 83
IN Slgy | Sielg
P11 oP13 P21 o P23
Al Al Al A1 (SP1 SP2 SP3 SP4 ] ]
- P12 oP14 P22 o P24
A2 A2 A2 A2 NO |NC NO |NC NO |NC NO |NC
2 49 7 5 8 63 51 ¥ 52 54 ¥ 55 57 ¥ 58 60 Y61 %72
Legend / 06o3HaueHue
M Motor / 9nektpogsuratens S21 Motor Control Switch / KoHTakTsl ynpasnenwus geuratenem
cC Closing Coil (Close) / KaTywka BkmoueHns (3aMKHyTb) 523 Spring Charged Limit Switch / KoHuesot BbiknouaTenb B3BoAa npyxuHs!
TC1 Trip Coil (Open) / Katywka oTkntouerms (pasoMkHyTs) S1 Auxiliary Switch / BcromoraTesibHbIl Bbikio4aTenb
TC2 Secondary Trip Coil / BTopas KaTylka oTK/l04eHus s Position Switch (Test: 2C, Service: 2C) /
P1~4 .
UVR Under Voltage Release / Pacuenutens MUHUMAIbHOTO HanpsixeHus Mo3nunoHHbIi nepeknioyatens (Vicnbitanms: 2C, Pabota 2C)

% - Extended circuit specification and connection line number are defined by

user's request.
- Standard contacts can be insufficient on the request of the extended circuit.

Earthing switch monitoring circuit diagram /
9nekTpuyeckasi cxeMa KOHTPOAS COCTOSIHUSA BbIKIHOYATENS 3a3eMNIeHNSs

% - PaclmpeHHble cneundukaumm Lenei n HoMepa CoefiMHEHWN
OMpeAensioTCs COrnacHo 3akasy nosjib3oBaTens.
- CTaH[apTHbIX KOHTAKTOB MOXET He XBaTUTb B C/lyyae 3akasa

paclmpeHHow Lenu.

UVR time delay device / YcTpoiicTo BpemerHoit 3agepxku UVR

com Source /
T McToyHmk
ﬂ T
o 7
PB (Open] / I
Knonka UVR o
(@) (pasomkHyTa) )
Time Delay
(? - Device / I
353 HE)P 55:3 H?P Yctpoiictao
-— BpEMeHHON
3a8epXKH
OFF / Otk ON / Bkn.
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Fig. 2-3 Circuit diagram / Puc. 2-3 MpuHum1nuanbHas anekTpudeckas cxema

* Motorized truck / MoTopuzoBaHHas Tenexka

TexHuyeckue XapPaKTepucTuku

10NO+10NC [B, D Type], 10 H/P + 10 H/3 (tun B, D)

ANO+NC [A,C Type] / 4 H/P + 4 H/3 [run A, C)

In case TC2 is selected : INO+10NC
‘ B cnyuae Bbibopa TC2:

Cradle Position Switch (for G/M Type)
M03MLMOHHBIN NepeKioyaTent Kop3uHbl
(s Tana G/M)

9 H/P+10H/3

9 11 13 15 17 19 4 23 21 28 26 3 32 30 36 34 40 38 44 42 46
A RANRAYNERANERANERAYNRAYNERANERA NN NN N N N N N N NN
101\23 21[33 31 IAE 41 1\53 51 1;63 173 71 1\83 81 1\93 91 1;03 101113111 (123]121
st \ \ \ | | \ | | | \ \
19124 22}’14 32 IM; 42 ISA 52 }A IM 72 184 82 (94 92104 1021114 112]124 122
VOV VNV OV VYV VWV AV N VR VR V'
WC 10 12 14 16 18 20 TC1 24 22 29 27[ 8 ]33 31 37 35 41 39 45 43 47
TC2
Auxiliary Switch
Trip Coil Supervision BcnoMoraTenbHbIi BblKlOYaTesb
[IMCTaHLMOHHBI KOHTPONb IN(S) ouT(T)
KaTyLIKW OTK/toYeHUs ’_0-507 r‘%’o— —DP1(com)
1 48 6 72 K62 66 68 70 60 64 50 52 54 56 58
(14) (15l COM |coM [coM |coM [com
S21J---.523 53 83
]ﬂm Stls; | Slhlg 01)
(21} |(o8)
121 51 (04) 121 S (04)
Al Al Al 122°'%(05)  122°'%(05)  El ] S12 SP1g] SP2ol SP3Yl SP5ol SPell
n (20 22 [io9)
Sp7 (10) SPAﬂm]
A2 A2 A2 A2 (13) (12) NO N0 |NO  [NO |NO
(19) (18)
2 49 7 B 8 63 67 69 il 61 65 51 58 g5 57 59
L— DP2(nc]
[ INumber in bracket: Motorized control module's number
Yucno B ckobkax: HoMep B Mogyne ynpaBneHus NpuBoLoOM TeNexKm
Legend / 06o3HaueHne
M Motor / 3nektpoaBuratens 523 Spring Charged Limit Switch / KoHueso# Bbikniouatenb B3Boaa npyxuHb!
cc Closing Coil [Close) / KaTywwka BkatoyeHns (3amMkHyTb) S1 Auxiliary Switch / BcnomoraTenbHbiil nepeksoyatens
. ) Position Switch (Test: 3a, Service: 2a) /
TC1 Trip Coil (Open) / Katywka oTkntoueHus (pasoMkHyTs) SP1~7 R
Mo3numoHHbIN nepekntoyatens (Ucnbitanus: 3a, Pabota 2a)
TC2 Secondary Trip Coil / Bropas oTk/touatoLas kaTytika IN(S) | Move to Service Position / MepemecTuts B paboyee nonoxexne
UVR Under Voltage Release / Pacuenutenb MuHManbHoro Hanpsixenns | OUT (T) | Move to Test Position / MepemectuTs B TecToBoe nonoxexue
Interlock Switch (Disconnected position) /
m Truck Motor Power / [luratenb npusoga Tenexku S12 . P
Broku1poBOYHbIN BbIKTouaTens (0TcoesnHeHHoe nonoxeHue)
El Emergency Indicator / MinankaTop aBapuitHoi cutyaumuu
SPC1, 2| Cradle Position Switch / Mo3uLmMoHHbIN NepeksoyaTens KOp3uHbI
S21 Motor Control Switch / KonTakTsl ynpasnexus gguratenem

% Explain the circuit diagram
- Connect the 68-69 wires to the insertion swtich.
- Connect the 70-71 wires to the withdrawing switch
- Connect the 64 wire to the DP1(com) of cradle
- Connect the 65 wire to the DP2(nc) of cradle
- El means to supply power (12 V, 20 mA] if the motor overloads
- Install the DP1/2 limit switches to the cradle these switches indicate
disconnection position and provide insertion & withdrawing at the

disconnection position

% [osicCHeHMS K 3NeKTPUYECKOW cxeMe

- MoakntounTe npoBofa 68-69 K BbIkOUaTENs BKATbIBaHWS.

- Moakntounte nposoga 70-71 K BbIKNKOYATENS BbIKATbIBAHUS

- MoaknioyuTe npoBog 64 Kk koHTakTy DP1(com) kop3uHbi

- MogknioynTe nposog 65 k KoHTakTy DP2(nc) kop3anHbl

- El 03Havaet nogayy curnana (12 B, 20 MA) B ciyyae neperpysku
nsurarens

- YcTaHoBuTE B KOp3WHe KOHLEBbIe Bbikiouatenu DP1/2, atn
BbIK/IIOYATE/IN YKa3bIBalOT OTCOEMHEHHOE MONOXKEHWe 1 obecneynBatoT

BKaTbIBaHWE 1 BblKaTbiBaHWE B OTCOEAMHEHHOM MOJTIOXKEHUN




2.3 Multiple Auto-Reclosing

HG-Series Vacuum Circuit Breakers are capable of auto-reclosing and can
also be used for multiple reclosing for the following operating sequence
0-0.3s-C0-15s-CO0..... (O: tripping; C: closing)

2.4 Interlock Mechanism of the Draw-0ut Type Breaker

The draw-out type circuit breaker has an interlock mechanism which
troubleshoot problems due to misoperation. The sensing parts check
the position of the circuit breaker and prevent it from closing if the
associated disconnector is not allowed for safe operation.

I CAUTION

Misoperation or carelessness may result in serious injury or
property damage.

With the breaker closed, the draw in & out operation is
impossible.
Do not push too hard on the breaker under improper condition.

2.3 MHOFOKpaTHOE aBTOMaTu4yecKoe NoBTOpHOEe BKJ/IlOYeHUe

BakyyMHble Bblkouateny cepun HG crocobHbl BINOAHUTL aBTOMaTAYeCKoe
MOBTOPHOE BKJTIOYEHIE U X TaKKe MOXHO V1CM0S1b30BaTb /sl MHOFOKPATHOo
MNOBTOPHOIO BKJTOHYEHNS CO CreytoLLel NoCen0BaTebHOCT/ onepaLuil
0-0,3 c-B0-15¢ - BO..... (O: otknioyenue; B: BkoyeHme)

2.4 Interlock Mechanism of the Draw-0ut Type Breaker

B BbIk/l0UaTese BbIKATHOMO TUMA YCTAHOBNEH MeXaHU3M B10KMPOBKM,
npenoTBpallatoLLnii HenpaBunbHoe cpabaTbiBaHWe BbikatoyaTens.
[laTynkm NpoBepsIoT NoNOXKEHME BbIK/IOYATENS, N MEXaHWU3M
610KMPOBKM NPefoTBPALLAET ero BKIKYEHUE, ECIN COOTBETCTBYHOLLNI
pacuenuTenb He obecrneymBaeT besonacHoro cpabatbiBaHMS.

HenpaBunbHas akcnayaTaumsi unm HebpexxHocTb MoryT
NPMBECTU K CEPbe3HOM TPaBMe UM MaTepuasibHoMy yulepoy.

I'Ipvl BK/IOYEHHOM BbIK/IlO4aTele HEBO3MOXKHO BbINOJIHUTb
onepauun BKaTblBaHUA U BblKaTbiBaHWUS.

He HaxuMaliTe CIMLWKOM CUBbHO Ha BblK/1K0O4YaTelb, €CJiM OH B
HeHagsiexalleM NosioxXeHUn.

2.5 Close Solenoid (CC)

When closing signal is inputted through the 6 and 7 solenoid, VCB is
electrically closed by solenoid (CC).

At the same time, control circuit is closed by ST(Aux. S/W) so VCB is
ready to be tripped.

For reference, the main mechanism is applied with anti-pumping and
trip-free function required by IEC standard.

And, when closing the VCB the contact pressure spring is charged to
sustain the pressure of VI contact.

Trip spring is charged(extended) for tripping VCB.

2.6 Open Solenoid (TC1)

When the opening command is applied, the tripping spring is
unlatched by the trip solenoid TC1 and the force turns the torque to
rotate the brake shaft to make the opening position. Immediately
after the breaker is open, the indicator displays the open state and
Aux. S/W, S1 opens the opening circuit.

2.7 Auxiliary Switch (S1)

The standard auxiliary contacts for external connection are composed of
4NO+4NC. These contacts are wired to the control jack.

« Rated insulation voltage: AC/DC 250 V

« Continuous current: 10 A

+ Making current: 30 A

+ Switching current: 2Aat DC 220V, 1= 20 ms

% The maximum connection 10NO+10NC is available on request.

2.5 KaTtywka skntoueHus (CC)

Ecnv Ha BbIBOAb! 6 1 7 BKIKOYAIOLLE KATYLLUKM NOfaH CUrHan BKITIOYEHMS,
BaKyYMHbIV BbIK/THOYaTESTb INEKTPUYECKM BItoYaeTCA (3aMblkaeTcs) Karywwkoii (CC).
OnHOBPEMEHHO LigMb YpaBeHIs 3aMbIkaeTcs Bbikiiovatenem S1 (Bcriom.
MepeKioyaTeN), Tak YTo BakyyMHbIM BLIKIIOUATENb TOTOB K OTKITHOYEHMIO.

YkayeM, UTo rMaBHbIi MexaH13M ocHaLLeH QYHKUMSIMU 610KVPOBKM MOBTOPHOMO
BKJT04EHNS 1 cBOBOAHOrO pacLienneHus, TpebyeMbiMu cornacHo craHgapty |EC.
Taloke Mpy BKITKYEHUM BAKYYMHOTO BbIKIIOYATENS B3BOAWTCS MPYXKMHA NOIKATAR KOHTAKTOB
[U19 CO30aHNS ABIIEHNS Ha KOHTAKTE BakyyMHOIA fyroracuTenHoit kameps! (BLIK).
TpyVHa OTKIIOYEHVS B3BOAMTCS [pACTAr1BaeTCA) 419 BbINONHEHNS OTKIOYEHMA

BbIKNtO4aTeNs.

2.6 KaTtywka otkntoueHus (TC1)

Mocne nopaym KOMaHab! OTKIOYEHIS MPYXKUHA OTKITHYEHUS 0CBOBOXKAAETCS
KaTyLLkom oTkitodeHns TCT v ee ycunne co3naeT KpyTSLLUIA MOMEHT ANst
roBOpOTa Bana BbIKI04aTeNst B BbIKIO4eHHOe nonoxeHue. Cpasy nocne
BbIK/TIOYEHNS! BIKITIOYaTENS MHAMKATOP MOKa3bIBAET BbIKITHOYEHHOE COCTOsHME
Y1 BCTOM. BbIK/TouaTenb ST pasMbIKaeT Liemb BbIKIOYEHNS.

2.7 BcnoMoratesbHblit nepekstodartens (S1)

370 CTaHAPTHblE KOHTAKTbI A1t BHELLHEr0 NOAKIMOYeHHs), yCTaHOBNEHHblE B
koH@urypaLwm 4NO + 4 NC. 31 KoHTaKTbI NOAKIIOHAIOTCS K pa3beMy yrpaBeHus.
+ HomuHansHoe Hanpsbkerue uzonsauuu: AC/DC 250 B

« OnutensHbIi Tok: 10 A

« Tok BKoYeHmst: 30 A

« KommyTupyeMsin Tok: 2 A npy DC 220 B, t = 20 mcek

% [Mo 3anpocy pocTynHo MakcumanbHoe yncno kortaktos 10NO + 10NC.
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TexHuyeckune XaPaKTepUCTuKu

Fig. 2-4 Arrangement of control jack / Puc. 2-4 PacrnonoxeHue KOHTakToB pasbema ynpasseHus

Control Jack Terminal No. /
N2 koHTaKTa pa3beMa ynpasJieHUst

Terminal No. (Panel Side Control Jack) /
N2 koHTaKTa (pa3beM ynpaBieHns co CTOpoHbI Wwkada)

2.8 Condenser Trip Device

It is recommended to employ the capacitor trip unit for a trip operation of
the breaker when the control source is lost in the AC control system.

If contacts B1, B2 of auxiliary relay are connected with tripping, push
button as shown below, the breaker can be opened automatically in
case of power failure and terminals 5, 7 can be used as AC power
supply connecting to the motor or closing circuit.

I CAUTION

The device can trip the breaker only once and it can maintain a
constant voltage level for 60 seconds.

It cannot be operated properly if used for other purposes or if the
circuit is modified without consulting the manufacturer.

2.8 bnok oTKNO4YEHHUA KOHAEeHcaTopa

PekoMeHpyeTcst npuMeHsTb 610K 0TKIIOUYeHWS KOHLeHcaTopa Aist
OTKIHOYEHUS BbIKIIOYATENS NPY OTCYTCTBUM HANPSKEHUS YNpaBieHus.
Ecnu konTakTsl B1, B2 BCnomoraTenbHoro pesie Nofkit0YeHb s
OTKJTHOYEHUS, HAXXMUTE NOKa3aHHYH HKE KHOMKY, BbIK/IIOYATENb MOXET
OTKJI0YNTLCS aBTOMATUYECKH B Cllyyae cbos NUTaHus, a KieMMbl 5, 7 MoXHO
CMO/b30BaTh Kak MCTOYHMK NUTAHUS NepeMeHHOro ToKa 4151 MOAKIIoYeHUs
K JBUTaTesI0 UK B LIEMb BKIHOYEHUS.

30T 610K MOXET BbINOMHUTB OTKIHOYEHUE TONBKO OAMH Pas, ¥ OH MOXKET
MOAZEPXMBATL NOCTOSHHBIN YPOBEHb HanpsikeHus B TedeHue 60 cekyH.
Bnok He byneT paboTaTh Hagnexallym 0bpasoM, eciv ncnonb3yeTcs
LN1sl ipYTvX Lenew, v eciv Lenb bbina nameHeHa 6e3 KoHcynbTaummn
13roTOBUTENS.




Fig. 2-5 Condenser trip device / Puc. 2-5 Bnok oTkfto4eHus KoHaeHcaTopa
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Fig. 2-6 Circuit diagram of condenser trip device / Puc. 2-6 3nekTpudeckas cxema 610ka OTKIOYEHNs KOHAEHCaTopa
1 . 6(+) C.TD
AC input power v > i TWTakue nepeMenHoro
No. 1,2 7(+) L Toka ¢ 1,2
' ] - 6—0 o
Condensor trip power Open P/B TTTak¥e OTKHOHeHMS ¢
No. 7(+), 5() L KoHZeHcatopa
 conti Close P/B N 7))
DC continous power SAVA - Ya T ; ¢ Pafovee nuTanvie
No. 6(+), 5(-) A VOB 1I0CTOSHHOr0 ToKa
Delay contact ‘_I - T 2 7 5| Negf+), 5
(Combined auto trip) . 2 T 5 1 T Kourair 3agepiin
No. 3, 4 Ie (KoMBVHupoBaHHoe
3 4 aBTOMaTHyeckoe

oTKoueHme) N2 3, 4

2.9 Under Voltage Release (UVR)

The UVR having a spring-energy storing mechanism is used for the
continous monitoring of circuits, and can open the circuit breaker
automatically when the control voltage drops lower than the drop-out
voltage.

The latching mechanism of the release can be excited to hold the
closing condition of the circuit breaker when the control voltage is

higher than the pick-up voltage.

+ Drop-out voltage: 40~60% of rated control voltage
+ Pick-up voltage: 65~85% of rated control voltage

2.10 2nd Open Solenoid (TC2)

The 2nd trip solenoid (TC2) can be attached to the HG-Series Vacuum
Circuit Breaker putting aside the 1st trip solenoid (TC1), so that the
circuit breaker can be opened with more safety.

2.11 "Closing Spring Charge" Signal

Using the auxiliary switches (S23) operated by the closing spring, the
spring charged indicator is displayed for visual checking. (INO)

2.9 PacuenuTenb MMHMManbHoro Hanpsbkenus (UVR)

Pacuenutens MUHUMansHoro HanpsbkeHna UVR ocHatLeH NPY>XWHHBIM MEXaHU3MOM
M uncnonb3yeresa ana noCToAHHOro KOHTPoNS uenel?l, OH MOXXET aBTOMaTU4eCkn
OTKNO4YUTB BbIKITHOYATE b, €CNIN HaNpAXeHWe B LLEenn ynpaBieHna ynageT Huxe
HanpsaXXeHns OTKITKYeHUs.

EJ'IOKMpOBO‘-IHbIl‘/'I MEXaHW3M pacLenuTend MOXHO BKITOUWTb 415 YAePXaHua
BKJIO4EHHOTO NOJIOXXEHWA BbIKITHOUaTeNd, Korfa HanpsaxXeHue B LEenn ynpasneHna
BblLLE HaNPAXeHNsA BKIIOYEHNSA.

« Hanpsixerue oTknioyenns: 40~60 % 0T HOMUHANBHOTO HanpsiKeHs yripaBnexus
« HanpsixeHue BktoueHns: 65~85 % oT HOMUHANBHOMO HanpshKeHs ynpaBeHus

2.10 Bropas oTknoyatowas katywka (TC2)

Bropyto oTkmiovatoLuyto katyLuky (TC2) MoXHO yCTaHOBIT Ha BakyyMHOM
BbIk/toyaTene cepun HG. KoHTpoampyeT BO3MOXHOCTb pasMblkaHyisi BbkioyaTens B
Clly4ae, ecnv BO3HMKM Kakvie-nnbo npobneMbl B paboTe KaTyLLKV OTKAIOYEHMS, Tak
4TO pa3MblkaHiie BbIKITOYaTeNs MOXHO NpoBecTy bonee besonacHo.

2.11 UnpgukaTtop nonoXxeHus «BknroyaroLan npy>kuHa B3BeieHa»

VIHAMKaTOp B3BELEHHOM NPYXXWHbI YPABNAETCS BCMIOMOraTesibHbIMM
KoHTaKTamu (S23), oH npeHasHayeH Ang Br3yanbHoro koHtpons. (1 H/P)




03 Handling and Installing the Breaker

To avoid this situation, do not transport a circuit breaker on a lift
truck or other lifting facility at a high position.

When unloading from the vehicle, avoid turning it over. Special care
should be taken to avoid shocks.

If Vacuum Circuit Breakers must be stored prior to use, they should be stored
only in dry, dust-free and well ventilated rooms, with the breakers in the open

position and the stored-energy spring mechanism in the released position.

When opening the package, also avoid turning it over and special
care should be taken to not damage the breaker. Carefully handle the

disconnecting unit, front panel and so on.

Fig. 3-1 HG-Series VCB / Puc. 3-1 BakyyMHbiit Boiksiouatens cepun HG

OGCHY)KMBaHMe MU YCTaHOBKa BbiKJllo4aTesiqd

,ﬂJ’Iﬂ VICKITIOYeHIS Tako/ ONacHOCTM He nepeBo3uTe BbIKNOYaTelb Ha Norpy34nke
WNIN LpyroM rpy3onogbeMHOM CPEACTBE B BbICOKO NOAHATOM MOM0XKEHNN.

[pvt pa3rpy3Ke BbIKNOHaTENs € TPAHCTIOPTHOTO CPEACTBA He AOMyCKaitTe ero
onpokvabIBaHys. Heobxoaymo NposBAsTL 0CoByko 0CTOPOXHOCTb 19 MCKITOYEHMS! YaPOB.
B cnyyae cknapmpoBaHms BakyyMHbIX BbIKiOYaTeneld, X CNeflyeT XpaHuTb TONbKO

B CyXVIX XOPOLLIO POBETPUBAEMbIX NOMELLEHMsX B3 MbIW, NPV 3TOM BbIKNIOYaTENb

[O/MKeH ObiTb B [Pa30MKHYTOM COCTOSAHMM C He B3BEL,EHHbIMU NPY>XMHaMW.

Ipu BCKPbLITUM YNaKoBKM He AoMycKaiiTe OnpokuablBaHWs BbIKoUaTens 1
cobntofalite 0CTOPOXKHOCTb, YTOBbI He MOBPEANTL BbikouaTesb. OCTOpOXKHO
obpaLLiaiiTeck ¢ yCTPOCTBOM pa3MblKaHus,, NepefHeil NaHebio 1 T.M.

VCB Opened /

BakyyMHbIi BblKtoYaTenb
Pa3oMKHyT

Spring Released /
Mpy>x1Ha He B3BeAEHa

sy

1) Check the type rating and quantities with the specification sheet.
2] Check the circuit breaker for any damage or missing materials
3] Check all accessories and spares supplied. Also, check to see if

these parts are damaged.

Before installing the circuit breaker into the switchgear, check the
type rating for any signs of damage. Wipe the breaker with a dry cloth
to remove dirt and dust. Mount the draw-out unit [if it is used) on a
level floor by means of screwing through the mounting holes on the
bottom. The tolerance on the level should be within 1T mm. If required,
adjust the level using a liner.

1) MpoBepsTe TMM YCTPOVCTB M MX KOMIMYECTBO COMAcHO CrieLMduKaLmu.
2] MpoBepsTe BbIKIOYATENb Ha HAWYE MOBPEXIEHMI 1 OTCYTCTBYIOLLMX MaTEpHasoB
3] MpoBepbTe Bee MocTaBNeHHbIE aKCeCCyapbl v 3anacHsle yacTu. Takxe

npoBepbTe 3TM YacTu Ha npeaMeT I'IOBpe)KJJ,eHMVI.

Mepep, ycTaHOBKO BbIKIT0YaTENs B paCNpefeN TeNlbHoe YCTPOACTBO NPoBepLTe
TUM, HOMUHA W OTCYTCTBUE MOBPEKAEHNIA. [poTpUTe BbIKITIOHaTENb CYXOil
TKaHb0, YTOObI YAAMTH rPSA3b W Mblilb. BbipoBHsiiTe BbifByKHOM 610K (ecnm
WeroNb3yeTes) Mo ropu3oHTaNM, MOBOpaYMBas BbIpaBHUBAIOLLME BUHTbI B
HWKHel YacTit kopryca. OTKIOHEHe OT FOPU30HTAN He OMXKHO MpeBbILLaTh

1 MM. IMpy HeobxoAMMO 0TKaNMBpyIiTe YpoBEHb C MOMOLLbIO MOAKIAL0K.




Wipe the connecting surface with a dry cloth to remove dirt and dust
before connecting main circuit bus-bars and earth terminal, and be
careful not to shock the draw-out unit and breaker.

% Refer to our catalogue "HG-Series Vacuum Circuit Breaker” for mounting

hole sizes of the each fixed VCB, cradle and earth terminal's size.
% While switchgear is doing internal construction such as wiring,
installation, and so on, circuit breaker must not be inserted in the

switchgear.

Heavy weight!

Please use lifter to remove or install the breaker in the upper
position of the switchgear.
Do not stand below the lifted breaker.

npOTpVITe KOHTaKTHYO NOBEPXHOCTb CyXOl7I TKaHbIO ANF YAaneHUsa rpsasu
M Nbinn npexnae 4em NoAKMKYNTL LWNHbI rNaBHoOW LLenum un Knemmy
3a3eMiieHund; 6y,El,bTe OCTOPOXHbI, yTobbI HE YAapWTb BbIKHOYaTE b.

¢ Obpatumecs K katariory «BakyyMHbIit BblkrtouaTens cepivt HG», B KOTOPOM yKasaHbl pasmeps!
MOHTEXHbIX OTBEPCTIV A5 BCEX CTaLOHaPHbIX BIKTIOUaTENIEN, Pa3Mepbl paMbl 1 KIIeMM 3a3eMIEHYS.

% Bo BpeMs NpoBefieHs 3MEKTPOMOHTaXHbIX PaboT BHYTPY pacnpenenuTeNbHOro
YCTPOWACTBa, HaMp1Mep, NOAKMOYeHNS MPOBOAKY, BbIKIOYATENb HE JOMKeH
HaXOAMTLCS BHYTPU PacripefenuTenbHoro yCTponCTBa.

I OMACHOCTb

06s13aTesbHO CMONB3YITE NOLLEMHOE YCTPONCTBO A1t CHATUS/
MOHTa>a BbIKJTHOYaTENs B BEPXHEM MOSIOXKEHNW PacrpeaenuTenbHoro
ycTpoiicTaa. 3anpeLLeHo CTOSTb MOf, MOAHSTBIM BbIK/toUaTeNneMm.

BonbLuoii Bec!

3.5 Inspection Before Operation

1) Check to see if the breaker is installed properly.

2) Operate the breaker a few times manually to ensure that the breaker
is closed and opened smoothly. Then, operate the breaker using the
motor operating mechanism with the auxiliary power, and check the
CLOSE/OPEN indicator and charged state of the closing spring.

3] Check that no tools and materials are left near the breaker.

4) Ground all possible parts of circuit breaker.

5] Check the combination of bushing cover after installing the panel's

bus-bars.

Fig. 3-2 Bushing cover inspection / Puc. 3-2 MpoBepka KpbILLKK BTy/KN

Charged closing or tripping spring can cause serious injury.

To avoid this situation, always be attentive to the mechanism of
sudden movement before taking any action on the circuit breaker.
Discharge the springs and open the breakers before performing any
breaker maintenance, inspection or repair.

3.5 MpoBepka nepep skcnnyaTaunen

1) MpoBepbTe, NPaBUILHO I YCTAHOBJIEH BbIK/OYATEb.

2) Heckonbko pa3 Bpy4HYI0 BKIIOYMTE W BbIKIIOYMTE BbIK/IOYaTESb,
4TobbI yBeanTbCs, 4TO OH NIABHO 3aMbIKaeTCs U pa3MblkaeTcs. 3aTeM
npoBepuTb paboTy BbIKKOYaTENS C MOMOLLbI0 MOTOPHOTO NMPUBOAA OT
OMepaTMBHOIo NUTaHMS 1 NPOBEPUTL paboTy nHavkatopa BKJT/OTKI
11 B3BEL,EHHOTO COCTOSIHMS 3aMbIKatoLLLEN MPYXUHbI.

3) Y6eputech, uto B6AN3M BbIKIOYATENS He 0CTaNOCh HUKAKMX
VHCTPYMEHTOB U MaTepu1aros.

4) BbinonHuTe 3a3eMyieHne BCex BO3MOXKHbIX YacTelt BblKoYaTens.

5) MpoBepbTe yCTaHOBKY KPbILLIKM BbIBOAOB MOC/E YCTAHOBKM LWUMHHbIX
naHenem.

I OMACHOCTb

B3BefieHHas BKMOatoLLas UM OTKITHYaLoLLAA MPY>X1HA MOXET NPUBECTU K TRXENo# TpaBMe.

[lnst u3bexaHus Takoii CuTyaLyi BCerfia BHUMATENbHO ClIeauTe 3a BHe3anHbIMU
repeMeLLEHISIMU MeXaH13Ma NPy BbIMoNHEHY ItobIX paboT Ha BhikiouaTene.
Pa3oMKHyTE MPYKWHBI 1 BbIKIHUMTE BbIKMIOYATENb NEPEN BbINOTHEHMEM IH0DbIX
paboT no 0benyxMBaHMIo, NPOBEPKE UM PEMOHTY BbIKITOYATENS.




03 Handling and Installing the Breaker

3.6 Manual Operation

1] The indicator to detect spring condition changes to “CHARGED"
after operator pushes up and down the manual handle at the front
of VCB for 10 times.

2) Press the "CLOSE" button. Be sure to check that the breaker is closed
and the CLOSE/OPEN indicator displays close " | .

3) Press the "OPEN" button. And be sure to check that the breaker is
opened and the CLOSE/OPEN indicator displays open "0"

4) Operate the above sequence for 2-3 times. Finally, check that no
tools and materials are left near the breaker.

Fig. 3-3 Charging the spring / Puc. 3-3 Bagog npyxuHbi

Fig. 3-4 Close operation / Puc. 3-4 Onepauus 3aMblkauns

06cny)|(v|Ba|-me M YCTaHOBKa BbIKJll0OYaTesd

3.6 PaboTta B py4HOM pexxume

1) VIHamkaTop cocTosiHms NpyxuHbl uamensieTcst Ha «B3BEJEHA» nocne Toro,
kak onepatop 10 pa3 HaxWMaeT BBEPX M BHU3 pyKOSITKY py4HOro B3BOAA
NPY>XMHBI Ha NepefHel NaHenn BbIkioYaTens.

2) Haxxmute kHonky «BKJ1». 06s3aTesnibHo NpoBepbTe, YTo BbIK/o4aTe b
BKoyeH, n nHpmkatop BKJT/OTKI nokasbisaet BkiloueHHoe cocTostHme «I».

3) Haxxmure kHonky «OTKJT». OBsizaTenibHo npoBepbTe, HTo BbIKIHOUaTe b
otkmodeH, 1 npukatop BKJT/OTKJT nokasbisaet oTkstoueHHoe coctostme «O».

4) BbinonHuTe 3Ty MocsiefoBaTeNbHoCTb onepayii 2-3 pasa. Yoeauntec, 4o
B6M3V BbIKIIOYATENS HE 0CTaN0Ch HUKAKVX MHCTPYMEHTOB W MaTepuaros.

Fig. 3-5 Open operation / Puc. 3-5 OnepaLys paambikatus




04 Structure and Operation

No.

20

21

22

23

24

25

26

27

28

29

ltem
Aucxiliary switch (S1)
Counter
Breaker shaft
Link
Dash pot
Trip spring
Housing box
Trip solenoid
Closing solenoid
CLOSE/OPEN indicator
Spring charged indicator
Motor control switch (S21)
Closing mechanism
Motor
Closing spring
Front cover
Trip button
Warning sticker for draw-out
Closing button
Charging handle
Name plate
Upper female arm
Tulip contact
Rear insulation cover
Lower female arm
Draw in & out device

Vacuum interruptor
(covered with the insulation frame)

Insulation frame

Front insulation cover

Fig. 4-3/ Puc. 4-3

Fi

Fi

9

9

. 4-1/Puc. 4-1

. 4-2 ] Puc. 4-2

WL

KoHcTpyKuus u npuHumn paboTbl

Mo3unuusa
BenoMoratenbHbilt nepeknioyatens (S1)
Cuerywik [vHauKaTop KonuyecTea onepalui]
Ban Bbikntovatens
Tara
[emndep
OTkntoyatoLLas NpyxuHa
Kopnyc
KaTyLuka otkntoueHns
KaTyLuka BkntoyeHns

WuavkaTop BKJ1/BbIKI

WHamkaTop 3apsaky BKtoYatoLLelt
MPYXWHbI

Mo3uLyoHHbIZ nepexiodarens (S21)
MexaH13M 3aMblkaHms
Jnekrpoggyratens (Morop)
3aMmblKaloLLas npyXxvHa
MepenHss kpbiLuka

KHonka pa3MblkaHus

Tabnuuka c npefocTepexeHem
KHorika 3aMbikaHwist

PyKosiTka py4HOro B3BOAA MPYXWHbI

MacnoptHas Tabanyka ¢
XapaKTepucTiAkamy

BepxHwuii BbiBOA,

P03eT0YHbIN KOHTAKT TUNa «Tionbnakh»
3aHss M30MPYHOLLAS KpbILLKa
HuxHWi BbIBOA,

BbikaTHasl Tenexka

BaKyyMHaH [flyroracutesnibHag kamepa
[33KprTa M301ALMOHHBIM OCHOEaHV]eM]

V130ns1uMoHHoe ocHoBaHWe

MepeaHss M3onMpyoLLas KpbILLKa




04 Structure and Operation

4.2 Operation Mode

1) Charging

After compression of closing spring is
finished by manual-handle or motor,
latch seizes closing spring, and closing
is ready.

2) Closing

When closing sign is on, compression of
closing spring is released, and through
this force, VI contact is pressurized until
getting enough pressure.

Also, at the same time, trip spring is
extended, and ready for next order.

3) Recharging

After closing performance is finished,
closing spring can be recharged by
motor or manual-handle. If control
power is connected, motor can
recharge closing spring automatically.
This is ready for auto-reclosing.

4) Tripping

When trip sign is on, virtual pressure of
VI'and load of trip spring are released,
and VI contact is returned to trip
position.

KoHcTpyKuus u npuHumn paboTbl

4.2 Mopsapok akcnayaTauum

Fig. 4-4/ Puc. 4-4

Charging /
B3BepeHue

Closing /
3aMbiKaHue

Recharging /
LoB3BeaeHue

Tripping /
OTKnoyeHune

1) B3geneHue

Mocne Toro, Kak BKOYaKLLASA NPyXMHa
COXMETCS M0/ AeVICTBMEM PyyHOro
yNpaBseHNs uAn Anratens, 3allénka
dUKCHPYET CKaToe MoNoKeHMe MPYXUHbI
1 BbIKN0YaTENb CTAHOBITCS FOTOB K

BKJTOYEHMNI0.

2) 3aMbikaHue

Mocne nogaum cyrHana BKMOYEHs 3aLLEnka
0CcBOBOXIAET BKITIOYAHLLYHO NPYXUHY, OHa
PACTIpAMARETCS W €€ yCUne NPYKIMAET
MOABYDKHbIV KOHTAKT BaKyyMHOI yroracuTesnbHov
kameps! (BLK) K HerosuxHoMy KoHTaKTy

C AI0CTATOYHbIM aBNIEHUEM, TEM CaMbIM
BbINONHSAETCS ONepaLiys 3aMblKaHms.
(OpHoBpeMeHHO pacTArvBaeTes OTKMoYatoLLAs
NPYXWHa, NOAr0TaBNMBas BbIK/HYATENb K
CeflytoLLelt onepaLmm.

3) Mepesapsaka

Mocne 3aBepLLEHIA 3Tana BKTOYeHNS
BLIKIOYATENS BKITKOYAIOLLLYIO MIPYKIHY MOXHO
J0NONHWTENLHO B3BECTY JiBUTaTENEM WA
PYKOSITKO/A pyu4HOr0 B380Aa. ECAM MoKiodeHo
MWTaHMe YNpaBNeHNS, ABUraTeNb MOXET
aBTOMATUYECKY BBINONTHWTL [J0B3BEfieHME
MPYKUHbL. Tak BLINOAHAETCA MOAroToBKa

BbIKNto4aTens K noBTOPHOMY BKIIOYEHMIO.

4) OtitoueHmne

Mocne nogayu curHana oTkIloYeH!s
3aLLENKa OTMYCKAEeT BKIIOYAIOLLYHO MPYXKMHY,
nponafaeT faBneHue Ha MoABKHbIN
koHTakT BIK, n koHTakT BIK Bo3BpaLLaeTcs
B pa3oMkHyToe (oTKmtoUeHHoe) nosoxeHHe.




HYUNDAI HG-Series Type Vacuum Circuit Breakers have several versions of
draw-out mechanisms and the breaker types which were produced according
to customer requests. The following procedure is for the circuit breaker of our
standard version that have draw-out mechanism.

For the instructions of nonstandard version, please contact HE.

1) Check the condition of the breaker
Check the breaker is open before it is inserted into the switchgear or cradle.

2) Insertion to the disconnection position

Insert the breaker to the cradle at disconnection (or test) position. At this
time, push down the interlock lever fully for easy insertion. Check that the
wheels of the breaker are inserted into the cradle as shown in fig. 4-5.

3] Insertion to the connection position

After checking to see if the breaker is opened at the disconnection position,
insert the crank handle to the hole to draw in and out. Push the interlock
down fully. Then, push up the crank handle to the breaker so that the
breaker moves to the connection position. If the breaker is in the connection
position as shown in fig. 4-6 b, the interlock pin drops down into the lock
hole and interlock lever comes back to the initial position. At this time,
check that interlock pin makes the locking sound “knocking or click™.
Finally, push the interlock lever two to three times to check the movement.

4) Withdrawing the breaker

After checking that the breaker is opened, insert the crank handle in the hole,
and push the interlock lever down fully. Then, push the crank handle down
against the breaker so that the breaker goes to the disconnection position.

Fig. 4-5 Insertion of the E/F Type (1) /

Puc. 4-5 Ycranoska Tuna E/F (1)

Fig. 4-6 Insertion of the E/F Type (2) /
Puc. 4-6 Ycranoska Tuna E/F (2)

Bakyymble Bbikniodatenit HYUNDAI cepun HG BbinyckaloTcst € pasHbiMy BapiaHTaMm
MCNIONHEHMS MeXxaH3Ma BbIKaTbIBAHWS 1 COFNACHO 3aka3aM nokynartenedt. Hiwke
npuBe/eHa npoLieaypa A9 BbIKIIoHaTeNs CTaHAapTHOrO BaphaHTa UCMOMHEHNA C
MeXaH/3MOM BbIKaTbIBaHH.

[lnq nony4eHIs MHCTPYKLMIA N0 HeCTaHZaPTHBIM BapvaHTaM 1cnonHerws obpatlaiieck B HE.

1) MpoBepka nonoXeHs BbIKO4aTeNs
Iepen ycraHoBKoiA Tenexky Boikniodatens 8 KPY unw B kop3uHy npoBepsTe, 4To BIKTlioYaTeNb

HaXoANTCA B OTKMO4EHHOM NONOXEHNN.

2) BkaTblBaHWe annapara

BcrasbTe BbIKITI0UaTES b B KOP3UHY B BbIKI04EHHOM i1 TecToBoM) nonoxeHyu. My 3ToM HaxwuTe
BHM3 Ha 6110KMPOBOYHbIIA PbIvar A1 yiobHOM ycTaHoBKM. TpoBEpbTe, YTO Koneca TENEXK MonagaioT 8
HarpaBASHoLLye KO3WHbI, KaK M0Ka3aHo Ha puc. 4-5.

3) YcTaHoBKa B IPUCOEAMHEHHOE NONOXKEHME

Mocne MpoBEPKM, UTO BLIKTKYATENb PA3OMKHYT U €70 TENIEXKa HAXOATCS B OTCOBLVHEHHOM
MIOOXEHIY, BCTABLTE PYKOSITKY YIDBNEHYA BbIKATHbIM MOZY/IEM B HE3[10 BKTHIBAHYSH BbIKaTbIBaHYS
Tenexku. [10 yropa HaXMUTE BHY3 Ha 61I0KVPOBOYHIA pbivar. 3aTeM HaflaBuTe BBEPX PyKOSTKY

TaK, 4T0Bbl TENEXKa BKATbIBANACH K MPUCOBAVHEHHOMY NONOXeHvio. Eciv Tenexka HaxomwTes B
MPUCOBAVHEHHOM NONIOXEHIM, KK MOKa3aHO Ha pHC. 4-6 b, 61I0KPOBOYHBINA UTUQT MonaaeT B
CTOMOPHOE OTBEPCTUE ¥ B1I0KVPOBOYHbIIA PbiYar BO3BPALLAETCS Ha3afl B HauanbHOE nonoxerue. B ator
MOMEHT POBEPETE, 4TO 6A0KMPOBOYHIVA LLTVIQT U3AAET XapaKTepHbIA CTYHaLLMil 3BYK WM LLETHOK.
HaKoHeL, ABa 7 TP pasa HaXMMTe BHU3 Ha B7OKMPOBOYHBIVA Pbuar A POBEPKY ABUXEHHS.

4) BblKaTblBaHUeE TENeXKN

YBeavBLUVC, 4TO BIKTIOaTENb PA3OMKHYT, BCTaBbTE PyKOSTTKY YIpaBNeHtA B rHe30 BKaTblBaHus/
BbIKaTbIBaHMS 11 40 Y1I0pa HaXMJTe BHY3 Ha BNOKVPOBOYHbIV Pbiuar. 3aTeM HaLlaBuTe BHI3 PyKOSTKY
YpaBMIeHVIs B CTOPOHY BbIKioYaTENs, YTbbI TENEXKa NepemelLianach K OTCOBMHEHHOMY MONOXEHMIO.

Fig. 4-7 Withdrawing the E/F Type /

Puc. 4-7 BeikaTbiBaHue Tuna E/F (2)




| Cepusi HG | PykoBoacTBO no aKcnnyaTtaLmm BakyyMMHHOITO BblbIK/liolouyaTeenss

04 Structure and Operation

Hazardous high voltage will cause serious injury, property damage, or
even death.

Before inserting or withdrawing, the breaker should be open.
Before operating the handle, lift up the interlock lever. If excessive
power is applied to the handle when the breaker is closed or the
interlock lever is not lifted up, it can cause damage to the breaker.

Make sure that the breaker and cradle have same rating when
inserting and withdrawing the breaker.

The sticker and name plate with rating are attached on the product.

KoHcTpyKuus u npuHumMn paboTbl

I OMACHOCTb

OnacHoe Bbicokoe Hanps>XeHne, MOXKeT Bbi3BaTb CEPbe3HY0 TPaBMY,
MaTepmaanbM yw,epﬁ Wnn naxke CMepTeﬂbeIVl ucxoa.

Mepeg YCTaHOBKOI UM CHATVEM BbIKITH04aTeNb JOMKEH BbiTb pasoMKHyT. Mepes pabotoit
C PYKOSITKOV YTIpaBNeHvst NOfHIMMMTE BBEPX 6110KMPOBOYHBIIA pbivar. ECnu mpunoxuTs k
PYKOSITKe 4pe3MepHOe YCue, KOrfia BbIKITHOHATENb 3aMKHYT AN G1I0KMPOBOYHBIIA pbivar
He MOZHAT BBEPX, 3TO MOXET MPUBECTY K OBPEXAEHMIO BLIKITOHATENS.

I'Iepe,q BKaTblBaHWEM W BbiKaTbiBaHWEM TeJNIEXKKW BblK/toMaTeNs
yGEJJ,VITECb, YTO y TeJIeXKKU U KOP3UHbI 0AMHAKOBbIE HOMUHalbI.

Ha Bbikntoyatene 3akperieHbl 3TUKETKa 1 nacnopTHas Tabnuyka ¢ HoMMHanamu.

Excessive weight can cause serious injury or damage.

To avoid this situation, do not transport the breaker on a lifting facility in
araised position and do not stand below the lifted breaker.

I ONACHOCTb

L‘|[]F!3MeprIl7l BeC MOXKET NpMBECTU K Cepbe3HbIM TpaBMaM WM NOBPEXKAEHUAM.

,DJ'IH WCKMIOYEHIS TaKoi OMacHOCTM He NepeBosnTe BblktouaTeNb Ha rpy30MnoLbLEMHOM
CpepnCTBe B BbICOKO NOAHATOM NOJIOXEHUN U He CTOWTE NOJ, NOAHSTHIM BbIK/IOYATENEM.

4.3.2. G/M Type

1) Check the condition of the breaker
Check the breaker is open before inserted to
the switchgear or cradle.

2) Insertion to the disconnection position
Insert the breaker to the cradle at
disconnection (or test] position.

Check that the wheels of the breaker is
exactly inserted to the cradle as shown in
fig. 4-8.

Hazardous high voltage will cause serious injury, property
damage, or even death.

Before inserting or withdrawing, the breaker should be open.
If excessive power is applied to the handle when the breaker is
closed, it can cause damage to the product.

Fig. 4-8 Insertion of the G/M Type (1) /
Puc. 4-8 YctaHoska Tna G/M (1)

4.3.2. Tun G/M

1) MpoBepKka nonoXxeHus BbikOYaTeNs

Mepen yCTaHOBKOIA BbIKITioYaTeNs B pacnpeaenuTensHoe
YCTPOACTBO W1 1 B KOP3VHY yBeATECh, YTO BhIKTIOYaTeNb
HaXOAWTCS B PA3OMKHYTOM MOIOKEHNN.

2) YcTaHOBKa B OTCOEAMHEHHOE MOMOXKeHNe
BcraBbTe BbIK/OYaTeNb B KOP3UHY B OTCOEAMHEHHOM (MK
TeCToBOM) NoNOXeHnN. YbeuTech, 4To Koneca Tenexki
BbIKIIOYTENs MPaBIIbHO BCTABIEHb! B HAMPABRIoLLMe
KOP3WHbl, Kak Moka3aHo Ha puc. 4-8.

I OMACHOCTb

OnacHoe BbICOKOE HaNpshKeHME, MOYKET BbI3BaTb CEPbE3HYI0 TPABMY,
MaTepuanbHbIi yLiepb unm Aaxe cMepTeNbHbII UCXOR,

I'Iepe,u, yCTaHOBKOVI N CHATUEM BbIKJTHO4aTeNb I0JIKEH BbiTh Pa30MKHYT.
Ecm NPUNOXNUTb K PYKOATKE YNpaBNeHUa Ype3MepHoe ycuine, Korga
BbIK/TO4aTe b 3aMKHYT, 3TO MOXET NPUBECTU K NOBPEXAEHWIO BbIKNOYaTeNs.

Excessive weight can cause serious injury or damage.

To avoid this situation, do not transport the breaker on a lifting facility in
araised position.

I OMACHOCTb

l‘||fJ€3ME‘|JHbIl71 BeC MOXXET NPUBECTU K Cepbe3HbIM TpaBMaM WU NMOBPEXAEHUAM.

ﬂ,l'lﬂ VICKIOYEHWS Takol 0MacHoCTU He nepeBo3unTe BblKNtOYaTes b Ha
rpy30noabeMHOM CpefiCTBE B BbICOKO MOAHATOM MOJIOXKEHUN.

Make sure that the breaker and cradle have the same rating
when inserting and withdrawing the breaker.

The sticker and name plate with rating are attached to the product.

I OMACHOCTb

I'Iepe,u, BKaTblBaHWEM U BblKaTbiBaHUEM TENIEXXKU BbIKNKOYaTensa yﬁeﬂ,VlTer,
YTO Y TENEXKN N KOP3NHbI 0AMHAKOBble HOMUHAbI.

Ha Bblkntoyatene 3aKpenneHbl 3TUKETKa 1 NacrnopTHas Tabnmnyka ¢ HoMMHanamu.




3) Insertion to the connection position

First of all, verify and check that VCB is tripped.

Rotate the draw in & out handle clockwise (17.5 kV or less : about 20
times, 24 kV or over : about 30 turns).

Finishing drawing in the VCB to the service positon, verify the indicator
for VCB position (T: Test, S: service).

4) Withdrawing the breaker

First of all, verify and check that VCB is tripped.

Rotate the draw in & out handle by counterclockwise

(17.5kV or less : about 20 times, 24 kV or over : about 30 turns).
Finally, pull out the handle at the both side of truck to the front.

Fig. 4-9 Insertion of the G/M Type (2) / Puc. 4-9 Yctaroska tuna G/M (2)

Indicator /
WnpukaTop

If you do not follow the instruction manual, damage to VCB could
occur. Check the location of the withdrawing screw.

If not, VCB will not operate properly and it can be damaged by
internal mechanical interlock.

Please check the location of the head of "withdrawing screw" as
shown in the figure repeatedly.

I CAUTION

3) YcTaHoBKa B MPUCOEAMHEHHOE MOIOKEHUe

Mpexze Bcero, npoBepsTe 1 yHenUTECh, YTO BaKYyMHBII BbIKIIOYATENb OTKITIOYEH.
MoBopauMBaiiTe PyKoATKY BKATbIBAHYS/BbIKATLIBAHYSA 110 YaCOBO CTPENKe (419 HOMUHAILHOTO
pab. Hanpsixeus fo 17,5 kB BitouTensHo: npumepHo 20 060poTos, 4ns 24 KB v Bbile:
npumepHo 30 06opoToB). 3aKoHuYB BKaTbIBAHME TENeXKi B paboyee NooXeHue, NpoBepsTe
COCTORHVE UHAVKATOpa NONOXEHNs Tenexkw Bulkioyatens (T: Tect, S: pabodee).

4) BbikaTblBaHe TeNeXKu

Mpesxge Bcero, NpoBepbTe W YOeauTeCh, YTO BakyyMHbIA BBIKIIHOYATENb OTKIHOYEH.
ToBopaUmBaitTe pyKOSITKY BKaTbIBaHYA / BbIKATbIBaHHS MPOTE YacoBoit CTpenku (annapatbl go 17,5 kB
BKITIOUMTENbHO: MpuMepHo 20 06opoTos, annapaTbl 24 kB 1 ebiue: puvepHo 30 06opoTos).

HakoHeL, BbiTaLLyTe Bepes, py4ku ¢ 06emx CTOPOH TENEXKU.

Fig. 4-10 Withdrawing of the G/M Type / Puc. 4-10 Bbikatbisanue Tuna G/M (2)

Truckhandle/
PyuKka Tenexku

Ecnv Bl HapyLumTe TpeboBaHwist 3TOro pyKOBOACTBA, BakyyMHbI BbIK/HOUATENb
MO3ET ObITb M0BPEX/EH. [poBepbTe NON0XKEHIE roNoBKY BUHTA BbIKATbIBAHMS.
Ecnv oHo HenpaeunbHoe, BakyyMHbIiA BblkiioyaTens He byaeT paboTaTb Hagnexam
06pa3oM U1 MOXET ObiTs MOBPEXEHa BHYTPEHHSS MexaHnyeckas B1oKMpoBKa.
06513aTeNbHO MHOrOKPATHO MPOBEPAITE MONOXKEHIE TONOBKM «BUHTA
BbIKaTbIBaHMS», Kak MOKa3aHo Ha PUCYHKe.

The head of withdrawing screw / [onoBka BuHTa BbiKaTbIBaHNs

Excessive weight can cause serious injury or damage.

To avoid this situation, do not transport the breaker on a lifting facility in
araised position

L4
I OMACHOCTb

l'|p(§3M€prIl;I BeC MOXKET NpMBECTU K CePbe3HbIM TpaBMaM Ui NOBPEXKAEHUAM.

,D,J'Iﬂ VCKJTH04EHIS Tako OMacHOCTU He nepeBo3nTe BbIKHOHaTesb Ha
rpy3onogbeMHOM CpeACTBe B BbICOKO MOLHATOM MOJIOXKEHUN.

Make sure that the breaker and cradle have the same rating
when inserting and withdrawing the breaker.

The sticker and name plate with rating are attached to the product.

I OMACHOCTb

['Iepeu BKaTblBaHWEM U BblKaTblBaHUEM TeJIEXKKU BblKJTHOHaTE 1A
y6E,EI,V|Ter, YTO y TeNIeXXKKU N KOP3UHbI 0AUHAKOBble HOMWUHAITbI.

Ha Bbikniovatene 3akperieHbl 3TUKETKa 1 nacnopTHas Tabnnuka ¢ HoMMHanamm.




04 Structure and Operation KoHcTpyKuus v npuHumn paboTbl

5) Before draw in & out operation 5] Meper, onepauusiM1 BKaTbIBaHWA U BbIKaTbIBaHUSA
If the door interlock option is installed, handle should be inserted while Ecnu yctaHoBneHa dyHKLys 6110KMpoBKU ABEPU, PYKOSITKY CresyeT
the button is being pushed. Otherwise the handle will not be inserted. BCTaBASATb NPY HaXaToMN KHOMKe. VIHaue He NonyyuTcs BCTaBUTb PyKOSITKY.

When inserting handle, handle should be Bo BpeMsi BCTaBKy pyKosiTKvt Ha Hee cnefyeT

Check the gap (4~5mm) /

HaXXMMaTb, MOKa MacTVHa TENEXKM He OKaXeTCs
__ MposepbTe 3a30p (4~5 MM)

pushed until truck plate is at correct position.

If not, the handle can not be rotated. B NPaBWIbHOM NOA0XKeHUW. VHaue pykosTky

Henb3q 6y,u,eT noBopaynBaTh.

If the jack interlock option is installed, check if the connector is Ecnu yctaHoeneHa dyHkums 610k1poBKY pasbema, MpoBepLTE, NOACOEAMHEH NN

connected or not. If it is not connected, the handle will not be inserted. pa3beM 1au HeT. Ecin oH He MOACOeAVHEH, y BAC HE MONYYTCS BCTABUTL PYKOSITKY.




HGV Type Vacuum circuit breakers have several

versions of draw-out mechanisms and the breaker types which
were produced according to customer requests. The following
procedure is for the circuit breaker of our standard version
having motorized truck type draw-out mechanism. For the
instruction of nonstandard version, please contact us.

A

Before inserting or withdrawing, the breaker should be open.

1) Check the condition of the breaker
Check the breaker opened before inserted to the switchgear or cradle.

2) Insertion to the disconnection position

Insert the breaker to the cradle at disconnection position.

At this time, check the stopper plate is exactly inserted to the cradle.
And check that the wheels of the breaker is exactly inserted to the
cradle as the "Fig. 4-11".

3) Insertion to the test position

Insert the breaker to the cradle at disconnection position.

At this time, check the stopper plate is exactly inserted to the cradle.
And check that the wheels of the breaker is exactly inserted to the
cradle as the "Fig. 4-12".

Then inserting the control circuit female jack to the male jack of VCB

BaKyyMHue BbIK/o4aTeny Tuna HGV uMetoT HeCKosbKo TUMOB UCTIONHEHNSA 1
HECKOJ1bKO BapnaHTOB UCMOJIHEHMA MeXaHM3Ma BblKaTblBaHWA, KOTOPbIE
M3roTaB/IBaOTCA B COOTBETCTBUM C 3aMpoCaMm 3aka3ynKoB.

Huxe npueeaeHa npouenypa Ang Bblko4aTend CTaHAapTHOro BapiaHTa UCMONHEHNA
C MEXaHM3MOM BblIKaTblBaHA C ABUTaTeIbHbIM NPUBOLOM. ﬂ,ﬂﬂ nony4eHms
I/IHCprKLI,I/II;I Mo HeCTaHOapTHbIM BapuaHTaM UCNOSIHEHNA CBS3bIBANTECH C HAMM.

A

I'Iepe,q BKaTbIBAHVEM WM BbIKATbIBAHVEM TENEXKY BbIK/H4aTENb OSKEH ObiTb [PA30MKHYT.

1) MpoBepka nonoxeHUs BbIKKOYaTENs
MepeL yCTaHOBKOI TeNeXKM BbIKIOYaTeNs B pacnpeaeuTeibHoe yCTPOICTBO Uik B

KOP3VHy NMPOBEPbLTE, YTO BbIKNOUATE b HAXOANTCA B PAa30MKHYTOM MONOXKEHNN.

2] YcTaHOBKa B 0TCOEAVMHEHHOE NOJIOXKEHUE

BcrasbTe BolkioYaTens B KOP3KHy B 0TCOEMHEHHOM MOJI0XKEHUN.

|_|pl/1 3TOM MpOBepbTe, YTO CTOMNOPHAA NACTUHA NPABW/IbHO BCTABIEHA B KOP3MHY. Taioke
NpOoBepbTE, 4TO KoSIeCa TENEXKM BbIKNOYaTENA NPaBMIbHO BCTaBIEHbI B KOP3MHY, Kak

rokasaHo Ha Puic. 4-11.

3) YcraHoBKa B TeCTOBOE MOSIOXKEHUe

BcTasbTe BolkitoyaTesb B KOP3uHY B OTCOBAMHEHHOM NONOXEHNM.

[pv 3TOM NpoBepbTe, YTO CTONOPHas NNACTUHA MPABUIbHO BCTaBNEHA B KOP3WHY.

Takoke npoBepbTe, YT0 KONeca TENIeXKM BbIKIIKYATENs MPaBINbHO BCTABNEHb! B KOP3UHY,
Kak roka3aHo Ha Puc. 4-12. 3aTeM BCTaBbTe BUIKY pa3beMa Lieny ypaBneHus B po3eTky

pa3beMa BakyyMHOro BblK/Ko4aTens

Fig. 4-11 Insertion of the Motorized Truck Type /

Puc. 4-11 YcTaHoBKa TMna ¢ MOTOPU30BaHHOM TeNEXKON

Fig. 4-12 Insertion of the Motorized Truck Type /

Puc. 4-12 YcTaHoBKka TMNa ¢ MOTOPU30BaHHOM TeNEXKON




04 Structure and Operation

4) Insertion to the connection position

After checking to see if the breaker is opened at the disconnection
position, insert the crank handle to the hole to draw in and out.
After rotating handle by clockwise, the breaker goes to the connection
position as the "Fig. 4-13". (Up to 17.5 kV: 200 mm 24 kV: 300 mm)

At this time, check the sticker at the cradle base and push the close
button for VCB insertion.

These 2 type breaker locate at the connection position, there are no
any sound for confirming VCB position so operator must not rotate
the crank handle by excessive force.

5) Withdrawal to the test position
After checking that the breaker is opened, insert the crank handle in
the hole for draw in and out.

After rotating handle by counterclockwise as the "Fig. 4-14

6) Withdrawal to the Disconnection position

Extract the control circuit female jack from the male jack of VCB
withdraw the breaker to the cradle at disconnection position.

At this time, check the stopper plate is exactly inserted to the cradle.
And check that the wheels of the breaker is exactly inserted to the
cradle as the "Fig. 4-15".

7) Withdrawing the breaker
pull out the handle at the both side of truck to the front.

8) Instruction of insertion&withdrawing by electrical motorized truck
The struckture of innsertion&withdrawing by using the electric
power between test and connection position without mannual handle.
Reference the 02 technical data if you need more information of
control circuit and instruction.

Fig. 4-13 Insertion of the Motorized Truck Type /

Puc. 4-13 YcTaHoBKa TNa ¢ MOTOPK30BaHHOM TENEXKO

TENEXKOMN B TECTOBOE MOJIOKEHNE

Fig. 4-14 Withdrawal of the Motorized Truck Type /

Puc. 4-14 BbikaTblBaHWe TUMa C MOTOPU30BAHHO

KoHcTpyKuus u npuHumn paboTbl

4) YcTaHOBKa B MPUCOEAMHEHHOE MOIOKEHUe

Mocne npoBepky, YTO BbIKIiOYaTE b PA3OMKHYT U €10 TENeXKa HaxoAMTCs B
0TCOEZMHEHHOM MONOXEHIM, BCTABLTE PYKOSITKY YripaBAeHUs B rHe30 st
BKaTbIBaHNA 1 BbIKATbIBAHUSA TENEXKKN.

Bpalualite pykosTky ynpaBneHus no YacoBoii CTpesIke, Npy 3T0M BbIKTo4aTe b
nepeMeLLaeTcs B MPUCOESMHEHHOE MOJIOXEHHE, Kak MokasaHo Ha Puc. 4-13.
(annapatbl 40 17,5 KB BmouTensbHo: 200 MM; annapatsi 24 kB v iwwe: 300 mm)
B 370 BpeMst mpoBepTe STUKETKY Ha 0CHOBAHM KOP3UHBI M HAXMUTE KHOMKY
3aMbIKaHA 47151 YCTAHOBKM (BKATbIBaHMS) TENEXKM BbIK/IOaTENs.

Bbikntoyaten 3Tvx 06oux THMOB, KOraa OH NepeMeLLieH B NPUCOEAMHEHHOE NONOXKeHHe,
HET HWKaKOr0 3BYKa, MOATBEPXAAIOLLETO NONOXKEHHE TENEXKM BbIKMOYATEN], Tak uTo
0MepaTop He OMKEH MbITaTbCs BPALLATH PYKOSTKY C Ype3MepHbIM YCUINEM.

5) BbiKaTblBaHWe B TECTOBOE NOJIOXKEHWE

Mocne NpoBepKM TOro, YTO BbIKIOYATENb PA30MKHYT, BCTaBLTE PYKOSITKY
yrpaBneHws B rHe3f0 415 BKaTbIBAHWS U BbIKaTbIBaHUS.

3aTeM BpaLLaiiTe pyKosiTKy NPOTVB YacOBOW CTPENKY, Kak NokasaHo Ha Puc. 4-14.

6) BbiKaTblBaHWe B 0TCOEAMHEHHOE MOJOXeHNe

OTcoenuHyTe po3eTky pasbeMa Lienu yrpaBeHys OT BUKY pasbeMa
BaKyyMHOr0 BbIK/HOYaTeNs U TeNexKka BbIKIYaTens nepeMecTutcs B
0TCOeaMHEHHOoe nonoxkeHue. [pn 3ToM NpoBepkLTe, YTO CTOMOpHas NNacTUHa
NpaBWsIbHO BCTABNEHA B KOP3VHY.

W ybenuTech, 4To Koneca TeNeXKy BbIKIOYaTeNs NPaBIIbHO BCTABEHb! B
KOP3MHy, KaK nokasaHo Ha Puc. 4-15.

7) BbikaTblBaHME TENEXKM

BbITaIJJ,l/ITe Bnepen py4ku ¢ obenx CTOPOH TeJIexKK.

8] YKasaHusi o BKaTbIBaHUHO 1 BbIKATbIBaHUHO TENEXKY C
MOTOPM30BaHHbIM 3/1eKTPONPUBOAOM

B 370l KOHCTPYKLMM 19 NepeMeLLieHS TENEXKN Mexy TeCTOBbIM 1
MPUCOEANHEHHDBIM MOOXKEHNSAMM UCTONb3YETCS INEKTPUYECKUIA MPUBOL,
be3 py4Horo ynpaeneHus.

[ononHuTenbsHyto MHOPMAaLWIO MO Lienu ynpasieHus CMOTpUTe B pasaene
02 «TexHnyeckmne xapaKTepucTukm».

Fig. 4-15 Withdrawal of the Motorized Truck Type /

Puc. 4-15 BbikaTbIBaHWe TNa ¢ MOTOPU30BAHHOM

TENeXKomn B 0TCOeIMHEHHOE NoNoXeHNe




4.5 Key lock

1) When the Key is installed in the same direction as the Fig. 4-16,
the lock is not applied and the closing operation is possible.

2) In case that closing operation of VCB should be prevented, press and
hold the trip button while the key is rotated clockwise as shown in
the Fig. 4-17.

3] Once the key has been removed as the Fig. 4-18, the closing
operation will be impossible electrically and mechanically.

4) To return the key, reverse the action in the previous step.

Fig. 4-16/ Puc. 4-16 Fig. 4-17 / Puc. 4-17

Misoperation or carelessness may result in serious injury or
property damage.

Do not turn too hard the key under improper condition.

4.5 Kniou pns 6n1oKupoBKM

1) Ecnv kitou pacrnionoxeH B NoIOKeHUH, NokazaHHoM Ha Puc. 4-16,
610KMPOBKa OTKIIOYEHA, 1 MOXKHO BbINOHWTL OMNepaLiio 3aMblkaHus!
(BKnt0UEHMs) BbIKIIOYaTENS.

2] Ecnm HeOBXOD,VIMO NPeaoTBpaTUTh BbINOJIHEHWE OnepaLi 3aMblKaHNA
BbIKJTO4aTENA, HAXKMUTE U y,D,ep)KVIBaI;ITE Haxatow KHOMKY OTKNHOYEeHWUA 1
O[lHOBPEMEHHO NOBEPHUTE KoY Mo YacoBoit CTpeJike, KaK NnokasaHo Ha Puc. 4-17.

3) Mocne BbIHMMaHWA KikoYa, Kak NokasaHo Ha Puc. 4-18, onepaumio
3aMblKaH1s ByeT HeBO3MOXHO BbIMOMHWTL KaK 3MeKTPUYECKH, Tak 1
MeXaHWYeCKU.

4) [ins1 cHATIA BIOKMPOBKY BIMOJHUTE ONMCAHHbIE BbILLE [eiCTBUA
B 0bpaTHOM MopsiaKe.

Fig. 4-18/ Puc. 4-18

" MPEQYMPEXAERUE

HenpanmbHaﬂ aKcnnyaTauua nnum He6pe)I(HOCTb MoryTt
npuBecTn K TSOKENon TpaBMe UK noBpexxaeHuo nMmyLlecTsa.

He npwnaratite bonbluvx ycunuii ons nosopoTa kioya
B HELLONYCTUMOM COCTOSHUM.




05 Maintenance and Inspection

Hyundai HG-Series Vacuum Circuit Breakers require little
maintenance because of their simplified operating mechanisms
and robust construction.

In fact, only the parts subject to normal wear and aging need be
serviced to ensure fully reliable service.

The interval at which these jobs should be carried out and the

amount of work involved depend upon.

+ The number of short circuit interruptions
+ The switching frequency

+ The actual service time

+ Environmental conditions

The service intervals indicated below are only approximate and should
be adjusted to suit particular operation or environmental conditions.
Under normal conditions the vacuum interrupters need not to be serviced.

I CAUTION

Failure to maintain the equipment could result in death, serious
injury or product failure and can prevent successful functioning
of the connected apparatus.

Do not work on a breaker in the “CONNECTION” position.

Do not work on a breaker with springs charged or contacts closed.
Do not leave maintenance tools around the breaker.

While the work is in progress, all auxiliary voltage sources must
also be disconnected.

06cny)xuBaHue v npoBepka

BakyymHbile Boikntodateny Hyundai cepum HG ocHatLieHbl npocTbiMu pabounmm
MexaHu3Mamu 1 061aaatoT HaeXKHOM KOHCTPYKLMeR, bnarofaps Yemy um
TpebyeTcs He3HaUNTENbHbIN 06BEM OnepaLii TEXHUHECKOro 0BCYXMBAHUS.
DakTnyecku 45 obecreyeHmns MoaHoM HABEXHOCTU X IKCMAYaTaLMM Hy>HO
06CyXMBaTh TONbKO YACTK, NOABEPXKEHHbIE 0DbIYHOMY M3HOCY W CTApPEHMIO.
[NeproanyHOCTb BbIMONHEHYS onepaLyin 06y kuBaHUs 1 06beM Takux pabot

3aBUCAT OT:

+ Konnyectsa oTkio4eHwi 13-3a KOPOTKOTO 3aMblKaHs
* YacToTbl KoMMyTaLMI
+ QaKTnyeckoro BpeMeHun 06Cry>KmMBaHNM

« YcnoBwii okpy>KatoLLEen cpefbl

YkazaHHble Hixe MHTEpBasbl 06Cﬂy)KVIBaHVI9I FABNAOTCSA TOIbKO I'IpVI6ﬂVI3VITeJ'IbeIMVI
N nX cnepyeT CKoppekTMpoBaTh B COOTBETCTBUM C KOHKPETHBIMU YCITIOBUAMU
aKennyatauun. B HOPMaJibHbIX YCNIOBUAX 3KCNITyaTaLlMi BakyyMHbI€ BbIKIHO4aTENN

HewcnpaBHocTb 060pynoBaHUsi MOXET NPUBECTU K CMEPTH,
cepbe3HbIM TpaBMaM unu cbosiM B paboTe, U MOXKET NoMeLLaThb
ycneLHoMy $YHKLIMOHMPOBaHUIO MOAKITIOYEHHOT0 YCTPOCTBA

He Hy)KarTCA B TeXHNYECKOM 06CJ'I)/>KMBBHMVI.

He paboralite ¢ BbikntoyaTenem B nonoxkeHUn «BrioyeHo.

3anpeLLieHo NPOBOAMTL paboTbl Ha BbIKIoYaTeNe MpY B3BEAEHHbIX MPYXMHAX
WM 3aMKHYTbIX TIaBHBIX KOHTaKTax. He 0CTaBsiviTe UHCTPYMEHTbI A9
obcnyxmBaHus BOKpyr Bblkiouatenst. [pu nposeaeHuy pabot HeobxoanMo
Taloke 06eCTo4NTL BCe BCMOMOraTesbHbIE MCTOYHIKM SNeKTPONUTaHNS.

5.1 Visual Inspection

The purpose of visual inspection is to check the exterior of the breaker
in usual operation. Once a year, a general visual inspection is to be
carried out. The outer insulation parts should be wiped with a rag
more frequently if the breakers are exposed to dust-loaden.

There is a concern about the presence of a partial discoloration
because of the noxious materials of surrounding, but there is no
problem with performance.

5.1 BusyanbHbI KOHTPOJIb

Llenb B13yanbHOro KOHTPONIS — NPOBEPUTH LIENOCTHOCTb BHELLHUX YacTei
BbIKJto4aTens npy 0bbluHoM akcnyaTaumu. OfuH pas B rof AomKeH
NPOBOAMTLCS 0BLLMIA BU3yanbHbI ocMoTp. Ecnv BbikntouaTenb paboTaet
B YC/I0BUSIX 3aMbINEHHOCTY, HaPY>KHbIE U30ALWMOHHbIE YaCTV JOMKHbI
ObITb MPOTEPTHI CyX0M TKaHbto. CyLLECTBYeT onaceHwe no NoBogy Hannums
YacTUYHOro 0becLiBeYMBaHS N3-3a BIUSIHIS arpecCUBHOM OKpYXKaloLLe

Cpefbl, HO 3T0 He BINAET Ha NPOU3BOAMTENIBHOCTb.

Table 5-1 The visual inspection list / Tabauua 5-1 CopepkaHue BU3yanbHOro KOHTpoNs

Inspection Description
Circuit Check if CLOSE/OPEN indicator is normal.
ircui
Check for the presence of dust or moisture.
breaker ) . .
Check for unusual noise, smell or discoloration.
Check whether the temperature is normal inside the
Temperature switchgear.
rise Check main-circuit terminals for discoloration or traces
of overheating.
Control Check the operating voltage and the control voltage
voltage with voltmeter.

OcMmatpuBaeMble
nosuLmm

Onucatue

MpoBepka HopMasbHOro CocToAHMS MHanKkatopa BKJT/OTKIL.
BoikstoyaTenb lpoBepKa Hanuuws NbiaK UK BRATU.

I'Ipoaepka npucyTcTeug Heobbl4Horo LLyMa, 3anaxa unu OﬁeCuBeHMBaHMH.

MpoBepbTe, 4To BHYTPM PY HOopManbHas Temnepatypa

MoBbiweHne .

MpoBepbTe KOHTAKThI OCHOBHOW LENM Ha npeaMeT
Temneparypsl

obecLBeunBaHUs 1 CNef0B Neperpesa.
Hanpsxenne C noMolLLybto BONbTMETPa NpoBepbTe BeMunHbl paboyero
yrnpaBnexus HanpsKeHUs NMATaHWS U HaNpsXKeHUs yrpaBeHus.




Periodical inspection is generally made once every 3 years though it Meproguyeckas nposepka 0bb14HO NPOBOAKTCS OAMH pa3 B 3 rofa, OfHAKO KX

depends on the operating conditions of the circuit breaker. Mep1oANIHOCTb 33BUCKT OT YCNOBMIA 3KCMAyaTaLi BakyyMHOTO BbIKAIOYaTeNs.
The operating mechanisms should be oiled and lubricated in specific Paboune MexaH13Mbl HeobxoaMo cMa3blBaTb MacsIoM 11 CMa3blBaTb B OMpeeNeHHbIX
parts or every 3 years or after 5,000 make break operations. yacTsx kaxaple 3 roga wam nocne 5 000 k0B 3aMblkaHUs-pa3Mblkaus. B Tabnnue
Table 5-2 shows items and intervals of the periodical inspection. 5-2 yKa3aHbl NO3VLM W MHTEPBAbI 15 ONepaLyi MepuoanyeckiX NpoBEpoK.

Table 5-2 The lists and interval of the periodical inspection / Tabnuua 5-2 Cincok no3uwmii U HTEpPBasoB ANs NepUoAUYECKOl NPOBEPKM

Inspection . lMpoBepsieMble
.p Description Interval poBep OnucaHue WHTepBan
items nosuumm
1. Clean the insulated surface with a dry 1. MpoTpuTe M30nMpYIOLLME MOBEPXHOCTM CYXOi
cloth to remove dust and moisture. TKaHbI0, YTOBb! YANNTb NIk W BRIATY.
2. Check the exterior for damage. 2. TpoBepbTe BHELUHME HaCTV Ha Ha4we MOBPEXEHMI.
6 l 3. Check for loose bolts and nuts in the 06 3. MpoBepka 3aTsiiku 60nToB 1 raek B paboyem
enera operating mechanism and the external parts. 3years e MeXaHU3Me ¥ Ha BHELLIHWX YacTsaX. 3roga
check npoBepku
4. Check stop ring and stop retainer for 4. MpoBepka CTONOpPHOro KosbLia v iepkatens
damage. cToropa Ha NpefMeT MOBPEXAEHNIA.
5. Check the connections between 5. MpoBepka coevHeHMIt Mexay BbIBOAAMY 1
terminals and conducts. NPOBOAHNKAMM.
1. Operate a few times manually and 2,000 1. BbinonHuTe Heckonbko onepaviui BuIkK4aTenem
electrically and check each part for operations TPV PYYHOM ¥ MY IMEKTPUYECKOM YripaBReHun 1 2000 umknos
Operation proper function. or 10 [MpoBepka MpOBEpLTE NPAaBUbHOCTb PABOTI. onepaLyii unm
ptest operations pabotocrio- 10 otkntoyeHuit
. of short cobHocTM TOKOB KOPOTKOro
2. Check CLOSE/OPEN indicator and S 2. MposepsTe nHavkatop BKN/OTKIT v cuetunk P
circuit N 3aMblKaHust
counter. currents LIMKII0B OnepaLuit.
1. Measure insulation resistance between 1. Viamepere conporuenenie u3onaLmv Mexay
phases and between pole-earth with pazamu 1 Mexzy Nolocami 1 3a3eMieHnem
. . MeraoMmeTpoM Ha 1000 B; ecn n3amepeHHoe
1,000 V megger, if the measured value is
loce than 500 MQ. check th 3HauyeHve MeHbLue 500 MOM, onpegenute u
) ess than , check the cause.
Insulation Conpotuenenmne ~ YCTPAHNTE MPUHIHY.
resistance 3years N30MaUMn 3 rona
2. Check insulation resistance between 2. TlposepTe conpoTus/ietine 3onALy
control circuit and earth 500 V megger. MEXIY LIEMBIO YIPABIIEHIS 1 S33EMNEHNEM
If the measured value is less than 2 MQ mersomwerpow Ha 500 B Ecnw uamepertioe
' 3HauyeHwe MeHbLLe 2 MO, onpepenvTe u
check the cause. yCTpaHUTe MpUUMHY.
Withstand 1. Test the breaker with power withstand Ucnermarute Ha 1. VicnbialiTe BblktoyaTenb Ha BbifepXvBaeMoe
. . 3years Bblepxu1BaeMoe 3roga
voltage test voltage test according to appendix. HanpsbkeHue cornacHo Mpunokeruto.
HanpskeHue
1. Lubricate each part of operating
mechanism 1. CMaxsTe Kadxayto fieTasnb paboyero MexaHu3Mma.
) [tn cmaskn: CHEMAX HHI 5000#1)
(model: CHEMAX HHI 5000#1) 3years 3 roga wm
Lubrication or 5,000 Cmaska 5000 umknos
2. Clean disconnection unit with a dry cloth operations 2. 0unCTHTE pacLienmTesb C MOMOLLBIO CyXoit onepauui
and a small amount of grease. TKaHW 11 HebONbLLIOTO KOMYECTBa CMa3KMy.
(conductive grease model: FLOIL G-5002) [Tvn npoBoasiLLei cMasku: FLOIL G-5002)
1. Check for contact erosion (in closed 1. MpoBepbTe KOHTaKThI Ha NpeAMeT 5po3uK (ecin
condition, VI should be replaced if half of Ba 5 B 3aMKHYTOM MOSIOXEHWW BULHA NOMOBYHA
Vacuum the white mark is visible). 10,000 ror;gzr;;aﬂ Benoit MeTku, To BIK HyxHo 3aMeHuTs). 10 000 unknos
interrupter operations Ry onepaLmi
) o kamepa (BLK) )
2. With the circuit opened, check vacuum 2. Tp1 pa3oMKHYTO Lienu npoBepeTe CTeneHb
degree. Bakyyma.
* Check the grease condition and lubricate every 3 year or 5,000 operations X [IpoBepsiiTe COCTOSIHME KOHCUCTEHTHOM CMa3ku 1 3aMeHsIATe ee Ha HOBYHO Kaxable

to prevent grease from hardening. 3roga unu 5 000 LyiknoB onepaLyi, 4Tobbl NPesoTBPaTUTL CMa3Ky OT 3aTBepAeBaHMS.




05 Maintenance and Inspection 06cny)xuBaHue 1 npoBepka

In case of HG-Series VCB, it is possible to check and inspect the B BakyymMHOM BbikntouaTene cepun HG MoxHO NpoBepuTh COCTOSHME

erosion condition of VI through the inspection window of the rear apo3un koHTakToB BJJK ¢ nomoLLblo cMOTPOBOro OKOLLIKA B 3afjHew

cover of pole part. KpbILLKE KaMepbl MoJICOB.

Fig. 5-1 Structure of the insulation frame / Puc. 5-1 KoHcTpyKums n3onaumnoHHoi pambi

Inspection Window for VI Wear /
CMOTpOBOE OKOLLKO AJ1st NPOBepKY
n3Hoca BOK

Table 5-3 / Tabnnua 5-3

Symptom / MpusHak

Breaker will not
CHARGE
Mpy>xuHa

BbIK/lOYaTeNs

He B3BOOUTCHA

Breaker will not
CLOSE
Bbikntoyatens He
3AMBIKAETCH

Breaker will not
OPEN
Bbiknioyatens

He PASMbIKAETCA

Motor switch off

No control power

Motor will not run

Spring charged

Closing spring
not charged

Breaker closed

Breaker is not in proper

position

No electrical
close signal

Breaker open

No electrical
open signal

Cause / MpuuuHa

3HEKTPO,D.BVI ratesnb OTKJ/IIO4EH

HeT nutaHus cucteMbl
yripaBneHvs

3nekTpoaBwraTens
He paboTaet

I'Ipy>KV|Ha B3BeeHa

Mpy>vHa 3aMblkaHWst
He B3BefleHa

Boikntoyatenb 3aMKHYT

Tenexka BbIKNtouaTens
He B Haf/ieXkalleM noJsioXkeHnn

Het NEKTPUYECKOoro curHana
3aMblKaHUA

Bhiksiouatesnb pasoMKHyT

Het 3J1IeKTpU4ecKoro CurHana
PasMblikaHus

Action / [leiictue

Check the cable of motor line

Check connection of control
jack

Replace the motor

Check the spring charge
indicator

Charge closing spring

Check the CLOSE/OPEN
indicator

Set into the disconnect, test or
connect position

Verify control power available
check close solenoid

Check the CLOSE/OPEN
indicator

Verify control power available
check the open solenoid

[poBepbTe 3neKTpUYecKnit
Kabenb fBuUratens

MpoBepbTe NopKoyeHue
pasbema yrpaeneHus

3ameHwTe fBuraTtenb

MpoBepkTe MHAMKaTop
COCTOSIHUS! MPY>XKWHbI

B3BeauTe Npy>inHy 3aMblkaHus

MposepbTe uHanKkatop BKJ/OTKI

I'IepeBenMTe ee B oTcoenHeHHoe,
ucnbITaTesibHOE U
nprcoeanHeHHoe nonoxeHne

I'Iposepre Ha/M4e NUTaHNA CUCTEMbI
YNpaBAeHus, NPOBEpbTE KATyLLIKY 3aMblKaHA

MposepbTe uHankatop BKJ/OTKI

I'Ipoaepre Ha/In4ve NUTaHUA CUCTEMbI
YNpaBneHus, NpoBepbTe KaTyLLUKY pasMblkaHua




Fig. 5-2 Lubrication points / Puc. 5-2 Touku cmasku

b B

Lubrication of the operating mechanism is necessary every 3 years
or every 5,000 operating cycles.

In general, the circuit breaker requires only moderate lubrication at
regular intervals and all excess must be removed with a clean cloth
to prevent any accumulation of dust or dirt. Avoid any lubricant on
insulation or other electrical parts.

Moving parts should then be moved slightly to let the grease
penetrate and become properly distributed.

Now operate the breaker several times manually.

Our recommended grease for mechanism is CHEMAX HHI 5000 #1.
The points to be lubricated inside the mechanism housing are shown
in Fig. 5-2.

Cma3ky paboyero MexaH13Ma He0bX0AMMO NPOBOANUT Yepes Kax/ple

3 ropa unu yepes 5 000 LMKIIOB onepaLyii.

B Lienom s BakyyMHOro Bblk1t04aTENS HY)XKHa TONIbKO peryaspHas
yMepeHHas cMa3Ka, BeCb U30bITOK CMa3kyt ClleflyeT yAanuTb C MOMOLLbIO
UMCTOM TKaHM AN NPeLOTBPALLEHIS HAKOMEHWS MbLIN UMW TPS3U.

He ponyckaiite nonapaHus noboit cMasku Ha U30AALMIO UK ApYrie YacTy
3neKTpoobopyaoBaHMS.

3aeM crieflyeT HEMHOTO CJBUHYTb NOABIKHbIE YaCTU, 4TobbI CMa3Ka SyyLue
MPOHMKIa Ha VX MOBEPXHOCTV M paBHOMEPHO pacrpeaenac.

Tenepb BbIMNOHUTE HECKOSBKO BKIIOYEHNIA/OTKIIOYEHWI BbIKIIOYaTENEM B
PY4HOM pexuMe.

Halua pekoMeHgyemas koHcucTeHTHas cMaska - 3to CHEMAX HHI 5000 #1.
Ha Puc. 5-2 nokasaHb! To4KW, koTopble HeobX0MMO CMa3blBaTk BHYTPM

Koprnyca MexaHu3ma.
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Appendix MpunoxeHue
Appendix. Basic Specification of HG-Series VCB MpunojxeHne. OCHOBHbIE TEXHUYECKUE XapaKTePUCTUKN
BaKyyMHoro BbliJtoyatens cepun HG
Phase Power Frequency Lighting Impulse Control Circuit vi/
Distance Frequency Withstand Voltage Withstand Voltage ~ Withstand Voltage  BakyymHas ayroracutensHas kamepa
Type/ (mml/ Applied Standard / (Hz)/ (kV/min) / (kv)/ (kV/min] /
Tun MexnoniocHoe  MpuMeHsieMbIi CTaHAapT Yacrora Boinepxvisaemoe ) Bbinepxusaemoe Bbinepxusaemoe Type/ Gap (¢1mm)/
paccrositue m] HanpsKeHite NPOMBILLTEHHO | HAMPAXEHWE [PO30BOT0 | HAMPAXEHKE B Lier Tun 3a30p [+1 w)
(Mm) yactotbl (kB/MyH) umnynbea (kB) ynpasnexns (KB/MyH)

HGV1141 C (150) IEC62271-100 (2012) 50/60 20 60 2 HCV-3B 10
HGV1142 C (150) IEC62271-100 (2012) 50/60 20 60 2 HCV-3B 10
HGV1141 F (210) IEC62271-100 (2012) 50/60 20 60 2 HCV-3B 10
HGV1142 F (210 IEC62271-100 (2012) 50/60 20 60 2 HCV-3B 10
HGV1144 F (210 IEC62271-100 (2012) 50/60 20 60 2 HCV-3B 10
HGV1152 D (165) IEC62271-100 (2012) 50/60 20 60 2 HCV-3D 10
HGV1152 F (210 IEC62271-100 (2012) 50/60 20 60 2 HCV-3D 10
HGV1154 F(210) IEC62271-100 (2012) 50/60 20 60 2 HCV-3D 10
HGV1156 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3E 10
HGV1157 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3E 10
HGV1158 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3E 10
HGV1162 D (165) IEC62271-100 (2012) 50/60 20 60 2 HCV-3D 10
HGV1162 F(210) IEC62271-100 (2012) 50/60 20 60 2 HCV-3D 10
HGV1164 F(210) IEC62271-100 (2012) 50/60 20 60 2 HCV-3D 10
HGV1166 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3E 10
HGV1167 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3E 10
HGV1168 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3E 10
HGV1172 F(210) IEC62271-100 (2012) 50/60 20 60 2 HCV-3F 10
HGV1174 F(210) IEC62271-100 (2012) 50/60 20 60 2 HCV-3F 10
HGV1176 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3G 10
HGV1177 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3G 10
HGV1178 1(275) IEC62271-100 (2012) 50/60 20 60 2 HCV-3G 10
HGV2141 C (150) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3B 10
HGV2142 C (150) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3B 10
HGV2141 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3B 10
HGV2142 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3B 10
HGV2144 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3B 10
HGV2152 D (165) IEC62271-100 (2012) 50/60 28 75 2 HCV-3D 10
HGV2152 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3D 10
HGV2154 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3D 10
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Phase Power Frequency Lighting Impulse Control Circuit vi/
Distance Frequency Withstand Voltage Withstand Voltage ~ Withstand Voltage ~ BakyyMmHas fyroracuTenHas kaepa
Type/ (mm) / Applied Standard / (Hz)/ (kV/min) / (kv)/ (kV/min) /
Tun MexnoniocHoe  MpuMeHsieMbIi CTaHAapT Yacrora Boinepxvisaemoe Bbinepxusaemoe Bbinepxusaemoe Type/ Gap [1mm) /
paccTosHue m] HanpsKeHvie MPOMbILLTEHHOA | HaNPSXXEHMe TPO30BOT0 | HAMPAKEHUe B Lienyt i 3a3op [+1 mm)
(Mm) yactotsl (kB/MyH) umnynbea (kB) ynpasnexns (KB/MyH)

HGV2156 1(275) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3E 10
HGV2157 1(275) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3E 10
HGV2158 1(275) IEC62271-100 (2012) 50/60 28 (42)" 75(82)" 2 HCV-3E 10
HGV2162 D (165) IEC62271-100 (2012) 50/60 28 75 2 HCV-3D 10
HGV2162 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3D 10
HGV2164 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3D 10
HGV2166 1(275) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3E 10
HGV2167 1(275) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3E 10
HGV2168 1(275) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3E 10
HGV2172 F(210) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3F 10
HGV2174 F (210 IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3F 10
HGV2176 1 (275) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3G 10
HGV2177 1(275) IEC62271-100 (2012) 50/60 28 (42)" 75 (82)" 2 HCV-3G 10
HGV2178 1 (275) IEC62271-100 (2012) 50/60 28 (42)" 75(82)" 2 HCV-3G 10
HGV3141 C (150 IEC62271-100 (2012) 50/60 38 95 2 HCV-3B 10
HGV3142 C (150) IEC62271-100 (2012) 50/60 38 95 2 HCV-3B 10
HGV3141 F (210 IEC62271-100 (2012) 50/60 38 95 2 HCV-3B 10
HGV3142 F(210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3B 10
HGV3144 F (210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3B 10
HGV3152 F(210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3D 10
HGV3154 F(210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3D 10
HGV3156 1(275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3E 10
HGV3157 1 (275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3E 10
HGV3158 1(275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3E 10
HGV3162 F(210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3D 10
HGV3164 F(210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3D 10
HGV3166 1(275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3E 10
HGV3167 1(275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3E 10
HGV3168 1(275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3E 10
HGV3172 F(210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3F 10




Appendix MpunoxeHue
Phase Power Frequency Lighting Impulse Control Circuit vi/
Distance Frequency Withstand Voltage Withstand Voltage ~ Withstand Voltage ~ BakyyMmHas fyroracuTenHas kaepa
Type/ (mm) / Applied Standard / (Hz)/ (kV/min) / (kv)/ (kV/min) /
Tun MexnoniocHoe  MpuMeHsieMbIi CTaHAapT Yacrora Boinepxvisaemoe Bbinepxusaemoe Bbinepxusaemoe Type/ Gap [1mm) /
paccTosHue (Fu) HarpsbkeHue MPOMbILUNEHHOA | HAMPAXeHWe rpo30BOr0  HarpsbKeHue B Lien i 3a3op [+1 mm)
(Mm) yactots! (kB/miH) uMnynsca (kB) ynpasnexns (kB/MyH)
HGV3174 F(210) IEC62271-100 (2012) 50/60 38 95 2 HCV-3F 10
HGV3176 1(275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3G 10
HGV3177 1 (275) IEC62271-100 (2012) 50/60 38 95 2 HCV-36 10
HGV3178 1 (275) IEC62271-100 (2012) 50/60 38 95 2 HCV-3G 10
HCV-6A
HGV6111 F(210) IEC62271-100 (2012) 50/60 50/60 125 2 12
HCV-6B
HGV6112 F(210) IEC62271-100 (2012) 50/60 50/60 125 2 HCV-6B 12
HGV6114 F(210) IEC62271-100 (2012) 50/60 50/60 125 2 HCV-6B 12
HGV6141 F(210) IEC62271-100 (2012) 50/60 50/60 125 2 HCV-6B 12
HGV6142 F(210) IEC62271-100 (2012) 50/60 50/60 125 2 HCV-6B 12
HGV6144 F(210) IEC62271-100 (2012) 50/60 50/60 125 2 HCV-6B 12
1) When making a purchase order, B[I's option must be selected. 1) Mpwn odbopmneHnu 3akasa HyxHo BbibpaTh BapuaHT B
- [0: 1 [phase distance: 150mm), - [: 1 (MexnontocHoe pacctosiHue: 150 M),
2 [phase distance: 210mm, 25kA), 2 (MexnoniocHoe pacctosHue: 210 MM, 25 KA,
3 [phase distance: 275mm), 3 (MexnontocHoe pacctosHue: 275 MM),
4 [phase distance: 210mm, 31.5/40/50kA) 4 (MexnontocHoe pacctosHue: 210 mm, 31,5/40/50 KA)
- Refer to HG-Series VCB catalogue for detailed information on ordering. - MoppobHas HdopMaLws No 3akasy NpuUBeAEeHa B KaTasnore o BakyyMHbIM

BblIkto4aTensm cepum HG.
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Maintenance Recording 3anucu obcny)kusaHus
Maintenance Recording Sheet JlucT 3anuceii obcny)kmBaHus
Date / The Substance of Service / Service Agent Engineer / Cost/Free / Remarks / Signature /

[Oata MpuunnHa obcnyxnBanms CepBuCHBII areHT WhxxeHep LleHa/6ecinatHo  MpuMeuaHus Mopgnucb




A HYUNDAI ELECTRIC

www.elcomspb.ru

lonoBHoW opuc

CaHkr-lNeTepbypr yn. Butebckasn CopTtupoBoyHas, 4.34 Tenedon/dakc: (812) 320-88-81
e-mail: spb@elcomspb.ru
®unuanel
MockBa Bapuasckoe wocce, A. 125X, ctp.3 Tenedon/dakc: (495) 640-88-81
EkaTepuHbypr yn. ®poHTosbix 6purag, 4. 186, kopn.3 Tenedon/dpakc: (343) 278-88-81
BopoHex Mockosckuit np., .11 Tenedon/dakc: (473) 260-68-80
HoBocubupck yn. Asuactpoutenen, 4.396 Tenedon/daxc: (383) 311-08-88
KasaHb yn. Apens Kytys, 8.124/1 Tenedon/dakc: (843) 211-81-11
KpacHopap yn. Buwnskoson, 4.3/6 Tenedon/dpakc: (861) 203-18-88
PoctoB-Ha-JloHy yn. ManuHogckoro, A.3 Tenedon/dakc: (863) 307-68-68
Camapa yn. Bepxre-KapbepHas, a.3A, kopn.5 Tenedon/dakc: (846) 374-88-81
WxeBck BoTkuHckoe wocce, 4.298 Tenedon/dakc: (3412) 90-80-89
Yéa yn. fky6a Konaca, 4.127 Tenedon/dakc: (347) 225-68-88
KpacHosipck CesepHoe wwocce, .24 Tenedon/dakc: +7 (391) 216-38-81
MpepcTaBUTENbLCTBO
Pecny6nuka Ka3saxcrtaH, AnMatbl npocnekT PaibiMbeka, 165A, od. 7 Tenedon/dpakc: +7 (727) 390-88-81



