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Cupuyc-3-YB

YCTPOMCTBO MMKPOMNPOLLECCOPHOMN  3aLMTbI

«Cupunyc-3-YB»

npegHasHa4yeHO ANnA BbINOJ/IHEHUA d)yHKLI,VIl‘;i

yrnpaBneHUs, aBTOMATUKM M CUTHANM3a- LUUKM BbICOKOBOJIbTHOTO BbiKAtoyaTens 110-220 kKB c TpexdasHbim
yrnpaBAeHUEM B CeTAX C 3GPEKTUBHO3a3EMNEHHON HEUTPANbIO, @ TAKXKe ANA BbIMONHEHUS GYHKUNI pe3epBHbIX
3aLUT CUIOBOTO TPaHChOPMaTOpa UM NOAMEHHbBIX 3aLWMT BO3AYLWHOM NMHUKN. COAEPKUT CTYMEeHYaTble 3aLLUNTbI
OTHOCUTENbHOM CeNeKTUBHOCTH n byHKUMM aBTOMATUKM.

YCTpoicTBO UMmeeT cneumanbHoe ncnonHeHune «M4», obecneumBatowee Hanbonee nosHbIN GYHKUMOHAN npu
NOCTPOeHUN «undpPOoBbIX NOACTAHUNIAY U pPa3BepTbiBaHUM «Smart Grid».

®dyHKUUM 3aLUTbI, BbINOAHAEMbIE YCTPOUCTBOM:

e TpexcTyneHyaTaa HanpaBAeHHaA MaKCMMabHaA TOKOBaA 3almTa OT MexaydasHbix K3 ¢ HesaBMcumon
BblaepKKoM BpemeHu (MT3-1, MT3-2, MT3-3). /lloban ns ctyneHeit MT3 MoXKeT UMeTb KOMOBUHMPOBAHHbIM NYCK
MO HaNPAXKEHWUO0 NO AUCKPETHOMY Pa3peLLatoLLLEMy CUTHANY UAKN OT COBCTBEHHBIX Lienei HanpsaxkeHus.
MpeaycmoTpeHa 610KMPOBKA MO COAEPKAHWIO BTOPOIM rapMOHMKM B pa3HOM TOKe AR 3aLUNTbI OT JIOMKHbIX
cpabaTbiBaHM NpK BpoCKe TOKa HamarHnumeaHuma (BHT) cunosoro TpaHchomaTopa. s HanpaBAeHHbIX
cTyneHe MT3 npeaycMOTpeHa BO3MOMKHOCTb aBTOMATMYECKOTo NepeBosa B HeHanpaB/ieHHbIN pexXum, nbo



BbIBOZ, U3 AEMCTBUA AAHHbIX CTYNEeHelN Npu BbiABAEHUM HEUCMPABHOCTEN B LLeNAX NepPeMEHHOro HanpaKeHus
(cpabaTtbiBaHMe BHH), a Takke BbIBOA HAaNpPaBAEHHOCTU NPU BKAOYEHMM BbIKAOYaTENs (0npoboBaHmK).

e YeTbipexcTyneHyaTas Hanpas/JaeHHas TOKOBas 3allMTa Hy/1IeBOM NocnenoBaTesibHoCTM oT K3 Ha 3emto ¢
He3aBMCUMOW BblaepKKon Bpemenu (T3HM-1, T3HM-2, T3HM-3 1 T3HM- 4). NpeaycmoTpeHa 610KMPOBKA NO
coAepKaHUIo BTOPOIN rapMOHUKKN B TOKE Hy1eBOW Noc/e- 40BaTeNbHOCTU AR 3aWUTbl OT IOXKHbIX CpabaTbiBaHMIN
npu 6pocke Toka HamarHuumeaHus (BHT) cunoBoro TpaHchopmaTopa. s HanpaB/eHHbIX cTyneHel T3HM
npeaycMoTpeHa BO3MOMKHOCTb aBTOMATUYECKOrO NepeBoaa B HEHaMNPaBAEHHbIN peXXnm, 160 BbiBOA, U3
OENCTBUA JAHHbIX CTYNEHEN NPW BbIBAEHUN HEUCMPABHOCTEN B LLENAX NEPEMEHHOIO HANPAXKEHUS
(cpabatbiBaHne BEHH).

e  ABTOMaTMYeCKWit BBOA, YCKOPEHUs ogHon 13 ctyneHei MT3 1 T3HIM npu Nto6om BKAOYEHUN BbIKOYATENS.

e 3awwTa oT 06pbiBa pa3 (30P) nam nepekoca HarpysKn No OTHOLLEHUIO TOKOB 06PATHOM M NPSMOIA
nocnenoBaTeIbHOCTUN C HE3aBUCMMO BblAEPKKON BPEMEHW C AEUCTBMEM Ha CUrHAN UAW HA OTKOYEHME.

e CneumanbHble AUCKPETHbIE BXOAbI A/1A NOAK/OYEHUA CUTHAN0B FA30BOM 3aLWMTbl TPAHCPOPMATOpPa U ra30BOW
3awmnTobl PMH.

e 3aWmTa MUHUMANbHOTO HanpsaxKeHus (3MH) c aelicTBMEM Ha OTKAOYEHME «CBOErO» BblKAtOYaTeNs, IMBO Ha
oTAeNbHOE MPOorpamMmmMmnpyeMoe pene.

e 3awwmTa OT NoBblWeHMA HanpsaKeHus (3MH) ¢ gercTBMEM Ha pene OTKAOYEHMA BbIKAOYATENA MU Ha OTAENbHOE
pene.

e  3awmTa OT NOABAEHMUA B NEPBUYHOM CETU HANpPAXKEHUA HYN1eBOW NOC/eA0BaTe/IbHOCTM C AEeACTBUEM Ha
OTKNIOYEHME BbIKAOYATENA UM HA OTAENbHOE pene.

CDVHKLIMM dBTOMATUKMU, BbiNO/ZIHAEMbIE yCTpOﬁCTBOM:

e ABTOMaTMKa ynpaB/ieHus BbikAoYaTenem (AYB) c TpexdpasHbim nam nopasHbIM NPUBOLOM, C ABYMA
3NeKTPOMarHMTamm oTKAo4eHUA. B coctas AYB BXogaT cnegytowme GyHKUUK:

o OnepauMu OTKAKOYEHUA U BKIOYEHMA BbIK/IOYATE/IA MO BHELWHUM KOMAHAAM. 3almMTa OT MHOTOKPATHOTO
BK/IIOYEHMA BbIKAtOYaTeNs;

O  KOHTPOJIb LIe/IOCTHOCTU Lienelt 31eKTPOMarHMToB ynpasneHusa (IMY);

KOHTPO/Ib COCTOAHMA BbIKAOYATENA NO PALY BXOLHbIX ANCKPETHbIX CUTHANOB;
3aLUUTa 3N1EKTPOMArHUTOB YNPaBAEHNA OT AIUTENIbHOIO NPOTEKAHWUA TOKa C AEACTBUEM Ha OTAE/bHble
BbIXOAHbIE perne;

o 3aluuTa oT HenepekntouyeHua dpas (3HD) n HenonHodasHoro pexkmma (3HPP) c gencTBnem Ha pene
OTKNIOYEHMA BbIKAOYATENA U Ha NycK YPOB cooTBETCTBEHHO. 3aluMTa NPUMEHAETCA NPU MCNOJIb30BAHUK
BbIK/ItOYaTENA € NOPa3HbIM NPUBOLOM,;

o [ABYXCTyneH4aTas 3allMTa OT CHUXEHWA AaBNeHUA 1erasa (Bo3ayxa) B BbikAtoyaTene. CpabatbiBaeT npu
NOAB/IEHNN Ha COOTBETCTBYIOLLMX ANCKPETHBIX BXOAAX CUFHANA O CHUMKEHWUWN AaBneHua. JencTeyeT Ha
CUTHAN U Ha yCcKopeHHoe cpabaTtbiBaHMe cxeMbl YPOB npu nonbiTKe OTKAOYEHWA OT O4HOM U3 3aLUMUT.

e TpexdasHoe aBTOMATUYECKOE NOBTOPHOE BK/OYEHME BbIK/toYaTena (04Ho- Man aAByKpatHoe AlB oT ueneit
HEeCOOTBETCTBUA C BOSMOKHOCTbIO KOHTPOIA HA/IMYUA UM OTCYTCTBUA HAMPAXKEHWUA HA IMHUMU, HAINUYUA UIN
OTCYTCTBMSA HAMPAMKEHUN Ha LUMHAX, C KOHTPOJIEM CUHXPOHU3MA).

e JlorvKa ycTpoiicTBa pe3epBUpPOBaHMNA 0TKa30B BbikatodaTens (YPOB). dyHKuma YPOB BbinonHeHa Ha ocHoBe
WHAMBUAYANbHOMO NPUHLMNA, YTO NOAPA3YMEBAET HaNNYME He3aBUCUMOM IorMKK YPOB Ha Kaxaom
npucoeamMHeHuun. B cnyyae He06X0AMMOCTUN, UMEETCA BO3MOXKHOCTb MCNO/Ib30BaHUA B LLEHTPA/IM30BaHHOMN cxeme
YPOB. Bo3MoKHbI cieayoLLme BapraHTbl paboTbl cxembl YPOB:

O C aBTOMATUYECKOWN NPOBEPKOM UCMPABHOCTU BbIK/AOYATENSA (C KOHTPOIEM MO TOKY U NpeaBapUTe/IbHOWM
BbIPabOTKOM KOMaHZAbI OTKNOYEHMA PE3EPBUPYEMOTO BbIKOUATENS);

o € Aayb6anpoBaHHbBIM MYCKOM OT 3aLLMT C UCNOAb30BaHMEM pesie NONOKEHUA «BKAOUEHO» BbIKAtOYaTeNs (C
KOHTPO/IEM MO TOKY M KOHTPOJ/IEM MOCBIJIKM OTK/IIOYAIOLLLEr0 UMMY/bCA HA OTK/HOYEHME BbIK/lOYaTe A OT
3aLmT).

e [1nA BbIABNAEHUA NOBPEXAEHMUI B LeNAX HANPAXKEHUA UCNONb3YyeTCA cneuunanbHan 610KMpoBKa Npu
HEWCNPABHOCTAX B Liensax HanpsxeHus (BHH). BaoKknpoBKa gencTeyeT Ha IOrMKy paboTbl 3aLWMT U Ha
curHanusaumio. bHH ncnonb3yet cnegyrowme Kputepumu:

O CpaBHeHWe HaNPAXKEHUA ABYX BTOPUYHbIX 0OMOTOK TH, cOBpaHHbIX NO Cxeme «3Be34a» U «Pa3OMKHYTbIN
TpeyronbHuUK (OCHOBHOM KPUTEPUIA, IeACTBYET 6€3 BblAEPKKN BpeMeH!);

O  KOHTPOJIb OTK/OYEHMA aBToMaTa TH (no anckpeTHomy Bxoay «ABTomaT TH», gelictByeT 6e3 BblAepKKM
BpemeHu);

©0  KOHTPOJIb NPOCagKu XoTsa 6bl 04HOro U3 mexaydasHbix HanpaxkeHui (UKoHTp, B, aelicteyeT yepes 10 c);



O  KOHTPOJIb HapyLWeHMUA CUMMETPUM BTOPUYHOTO HanpsxKeHna (noasneHue HanpsxeHus U2, geicreyer
yepes 10 c). MpeaycMmoTpeH BbIBOA OCHOBHOMO KpUTepua KoHTposa BHH ¢ nomolbio ycTaBKM B cay4asnk,
KOTZa HaMpAMKeHUs «Pa30OMKHYTOrO TPeyro/ibH1Ka» He NoABeAeHbl K YCTPOMCTBY UM AAHHBIN KpUTepuii
KOHTpONs He TpebyeTca.
o bnokMpoBKa cHMMaAeTCA aBTOMATUYECKM NOC/Ie UCHE3HOBEHWNA HENCMPABHOCTHU.
e KOHTpo/b McnpaBHOCTU Lenei AMHERHOro TpaHchopmaTopa HanpsaxKeHna (Man wkada otbopa HanpsAKeHUs
(LLOH)).
e YeTbipe ANCKPETHbIX OTK/AOYalOLWMX BXoAa («BHewHee oTkaodeHue 1 (2,3,4)»), npeHa3Ha4yeHHble ans
NOAKNIOYEHUS BHELIHWX 3aWmT. Peann3oBaH KOHTPOb BXOLOB MO TOKY, NYCK cxembl YPOB OT gaHHbIX CUrHANOoB,
BblpaboTKa curHana 6nokmposku AlB.

[ononHutenbHble cepBUCHbIEe PYHKLMU:

e ABapuitHbIi ocunnnorpad aHaNoroBbIX M ANCKPETHBIX CUTHAI0B C BOSMOMKHOCTbIO TMBKOM HAaCTPOMKKN YCOBUIA
nycKa, AJIMHbI U KOANMYECTBA OCLMINOTPaMM.

e OnpegeneHne smpa K3.

e Peructpatop cobbiTHiA.

o TexHWYEeCKUIn y4eT aKTUBHOM U PeaKTUBHOW 3/1EKTPO3HEPTIUM.

e Peructpauma n otobpaxkeHne 60MbLUINMHCTBA SNEKTPUUECKMX MAPAMETPOB CUCTEMDI.

e BO3MOXHOCTb BCTPAaMBaHUA YCTPOMCTBA B CUCTEMY €4MHOIO TOYHOFO BPEMEHW MOACTAHLMM UAN CTAHUUMN.

e [1Ba Habopa YCTaBOK C BO3MOXKHOCTbO BbIOOPA TEKYLLETO C MOMOLLBIO AUCKPETHOIO BXOAa.

e bonblloe YnCcA0 NPOrPaMMUPYEMBIX PeSie C BOSMOMKHOCTbIO NOAKAOYEHUA K O4HOM U3 BbIOPAHHbIX TOYEK
GYHKLMOHaNbHOM CXeMbl.

e [lporpammupyemble CBETOANOAbI HA INLLEBOM NAHENMN C BO3MOXKHOCTbIO MOAKNIOYEHMA K O4HOM U3 BblbpaHHbIX
ToYeK QYHKLMOHANbHOM CXEMbI, 33ZaHUA LLBETA M pPEXKMMA PaboTbl.

e BO3MOXHOCTb paboTbl pene curHanusaumm « CUrHan» B HEMNPepPbIBHOM UKW MMMYIbCHOM peXxume paboTbl.

e Hasnunuume Tpex He3aBUCUMBbIX MHTepdencoB cBA3N AnsA BcTpamBaHua B ACY TI.

yCTpOVICTBO obecneunBaer cneapyouimne akcnayatauMoHHble BO3MOXXHOCTU:

e  BbINO/HEHWE QYHKLMIA 3aLLMT, aBTOMATUKN U yNpaBaeHus, onpeaeneHHolx MY u MNT3;

e 33agaHue BHYTPeHHel KoHdurypauum (8Boa/BbiBOA, 3aLUNT M aBTOMATUKU, BbIGOP 3aLLMTHbIX XapaKTePUCTUK U
T.A.);

e BBOJA M XpaHEeHMe YCTAaBOK 3aLUUT U aBTOMATUKW;

e  KOHTPO/b M MHAMKALMIO MONOXKEHUA BbIK/OYATENSA, @ TAKKE KOHTPO/Ib UCNPABHOCTM €ro Luenen ynpasaeHus;

e VHAMKAUMIO NONOXKEHMA BbIKIOYATENA; -KOHTPOb U MHAMKALUIO HEMCNPABHOCTEN BO BTOPUYHbIX Lenax TH;

e onpeaeneHue Bnaa NOBpPeEXKAEHUA; -Nepesady NapameTpoB aBapmn, BBOA, U USMEHEHME YCTAaBOK MO JIMHUM CBA3M;

e HenpepbiBHbI ONepaTUBHbIA KOHTPOAb PaboTOCNOCOHBHOCTM (CaMoaMarHOCTMKY) B TEYUEHNE BCETO BpeMEHU
paboTbl;

e  GNOKMPOBKY BCEX BbIXOAOB NPU HEUCNPABHOCTM YCTPOMCTBA AN UCKIOUYEHNSA NOMXKHbIX CpabaTbiBaHUA;

e  BO3MOXXHOCTb MOAKAKOYEHUA MO Lenam TOKa K TT C HOMWHANIbHbIM BTOPUYHbIM TOKOM 1 An 5 A;

e MNoNy4yeHMe AMUCKPETHbIX CUrHA/I0B ynpaBaeHna n 6JJ0KMPOBOK, BblAauyy KOMaHA, ynpaB/ieHuWsa, aBapuinHom u
npeaynpeanTenbHOM CUrHaNM3aUumu;

e  ra/lbBaHMYECKYIO Pa3BA3KY BCEX BXOA0B U BbIXOA0B, BKAOYas NUTaHMe, AN obecneyeHnn BbICOKOM
NOMEXO03aLMLLEHHOCTH;

e  BbICOKOE COMPOTUB/IEHNE N MPOYHOCTb M30/1ALMM BXOAOB U BbIXOL0B OTHOCUTENBHO KOpryca U mexay coboit gns
NOBbILIEHMA YCTOMYNBOCTU YCTPOMCTBA K NepPeHanpaXeHNaM, BO3HMKaOLWMM BO BTOPUYHbIX LLenax
npucoeguHeHua.

YcTpoiicTBO He cpabaTbiBaeT 10XKHO U He NOoBpeXKaaeTca:

. Npun CHATUN N NoAa4ye ONepaTnBHONO TOKa, a TakKXKe Npu nepepbiBax NUTaHUA noboi ANMNTENBHOCTU C
nocneayrowmm BOCCTaHOBIEHUEM,

. npu nogadvye HanpAaxeHna onepaTtMBHOro NOCTOAHHOIO TOKa O6paTHOI>lI NONAPHOCTU,

. npu 3amMmblikaHNUKX Ha 3eM10 u,enel7| OonepaTuBHOIo TOKa.



TexHUUYecKue XxapaKTepUCTUKK yctpoiictesa Cupuyc-3-YB

XapaKrepucrtuka 3HaueHue
Yucno aHanorosbix BXOA0B NO TOKY 4
Yucno aHanoroBbiX BXOA0B NO HANpPAXXeHUto 6
Yucno aucKkpeTHbIX BXOA0B 49

Yucno AUCKPETHbIX BbIXOAHbIX CUrHANO0B (rpynn KOHTaKToB)||24 (45)

Fa6aputHble paamepbl (BxLLUXT), mm 310x310x245

Macca, Kr, He 6onee 12

Obme TeXHNYECKME XapaKTepUCTUKK naatdopmsl Cupuyc-3

Xapakrepucruka

3HaueHue

KoadpduumneHnt pyHKUMOHMPOBaHUA Npu BO3aeiicTBMM nomex cornacHo FOCT, MK

A

CteneHb 3awmTtbl no FOCT 14254 (M3K 70-1, EN 60529), o6ecneunsaemas Kopnycom

IP52 co cTopoHbI
NNUEBOM NaHeNu

IP20 no
OCTa/ibHbIM
anemeHTam

Pabouee 3HauUeHUEe OTHOCUTE/IbHOI BAAXKHOCTU BO3ayXa, %

98

MpeaenbHble paboune 3HaUYeHUA TeMnepaTypbl OKpy:Kalowero Bo3gyxa, °C

oT muHyc 40 oo
natoc 55

MonHbIN cpeaHMii CPoK CNyKObl YCTPOUCTBA A0 CNUCAHUA. NPU YCI0BUM NPOBeAeHUA Tpebyembix
MeponpuUATUiA NO 06CNYKUMBAHUIO C 3aMEHOI, NPU HEO6X0A4UMMOCTU, MaTeEPUANOB U
KOMM/IEKTYIOLLUX, UMEIOLLMUX MEHBLLUA CPOK CAYXK6bl, 1eT, He MeHee

20

yCTpOVICTBO nmeet NOZIHOCTbIO NONOXKUTENIbHOE 3aK/1lo4eHne aTTeCTaLl,VIOHHOﬁ komuccmm OAO «Poccetn» n

PEKOMEHAOBAHO K MPUMEHEHMUIO.

YcTpolictBo nmeet ceptudumkat cuctembl «FTA3MPOMCEPT» 0 cOOTBETCTBUM TpeboBaHMAM HOPMATUBHbIX JOKYMEHTOB

OAO «lasnpom».

YcTpoictBo «Cupuryc-3-YB» LOCTYNHO 410 3aKa3a B HECKOJ/IbKMX UCMONIHEHUAX. KOHKpeTHOe UCMOSIHEHWE YCTPOIACTBA

YKa3biBaeTCA B ero O603Ha‘-IEHVIM, cocToALlem 13 cneayrownx anNemeHToB:

Yctpoincteo «Cupuyc-3-YB-nn-ss», rae

«Cupunyc-3-YB» - dupmeHHOe Ha3BaHUWe YCTPOWCTBa;




nn — ncnojHeHue yCTpOVICTBa No HanpAXXeHUto ONnepaTuBHOINO TOKa:

110B — gna HanpakeHua nuTaHnA 110 B NOCTOAHHOrO TOKa;

220B — ana HanpaxeHua nuTaHua 220 B NoCTOAHHOIo nam nepeMeHHOro TOKa;

ss — TN nHTepdeiica ceasm c ACY:
U1 — aBa nHTepdelica RS485;

M3 — oanH nHtepdeic RS485, oguH nutepdeiic Ethernet no «sutoi nape» (100BASE-TX) n npotokon obmeHa Modbus

TCP;

MN4-FX - oanH nHtepdeinc RS485, aBa ontuyeckux nHtepdeiica Ethernet (100BASE-FX) n npotokon obmeHa M3K 61850

(pepakuus 2);

MN4-TX - oanH nntepdeliic RS485, aga uHtepdelica Ethernet no «sutoit nape » (LOOBASE-TX) 1 npoTokon obmeHa M3K

61850 (pepakuma 2).

Mpumep 3anmcn 0603HaUeHMA ycTponcTBa «Cnpnyc-3-YB» ¢ HanpsxeHnem onepaTMBHOro nutaHmna 220 B u

A0NOoNHUTENbHbIM MHTepdencom RS485 npu 3akase: «YcTpoictso Cupmnyc-3-YB-220B-U1».
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HoBoky3sHeuk (3843)20-46-81
HoBocmbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Men3a (8412)22-31-16

MNepmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
PsazaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MNeTepbypr (812)309-46-40

HabepexHble YenHbl (8552)20-53-41 Caparos (845)249-38-78

CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
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