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NMPEOBPA3OBATEJIN HACTOTbI
HA HATIPAXEHWE 3...15 kB

TpaH3UCTOPHbINA Npeo6pasoBaTesib
yacTtoTtbl cepuu OCH

Tononorns — MHOrOypOBHEBbIN
WHBEPTOP Hamnpsi>XeHus

C BXOAHbIM MHOMOOBMOTOYHbIM
TpaHcdopMaTopoM

e PaboTa c NtO6bIMN CUHXPOHHbBIMU
M aCMHXPOHHbIMUW 3NEKTpOABUraTENAMU;
e [anbBaHWyecKkas pa3Bs3ka NuTatoLen
CeTU U HenTpanu afiekTpoaBUraTens;
e Bbicokas akcnayaTaunmoHHasa roTOBHOCTb
3a CYeT MOAYNbHOW CTPYKTYpbl
M QYHKLUMM aBTOMaTMYECKOro
6annaca cmnoBbix 610KOB;
e OTCcyTCcTBME HEOHXOAMMOCTU NMPUMEHEHUS
aonosiHnTenbHbIX OKY n YKPM.

TpaH3UCTOPHbIN
6ecTpaHcdopMaTOpHbIi
npeo6pa3oBaTesib

yactoTbl cepun DMCH
Tonosornust — MHOroypoBHEBbI
MOAY/IbHbI MHBEPTOP HaMpsiXeHus
C @aKTMBHbIM BbINpAMUTENEM

e PaboTa c N06bIMM CUHXPOHHbBIMMK
M AaCUHXPOHHbBIMW 3/1IEKTpOABUraTENSIMU;

e T[lpsAMoe NoAK/YEeHNE K ceTu;

e Perynupyembiii BXOAHOM
K03 dunumeHT MowHocTm (Zo 1);

e AKTUBHbIA BbiNpAMUTENb, PYyHKLNSA
peKynepaTMBHOro TOPMOXEHMUS;

e YcTonumBas paboTa npu rnybokmnx
nposasnax nutatowen cetn (8o 60%);

e OTcyTCcTBME HEOHXOAMMOCTU NMPUMEHEHUS
pononHuTenbHbiX ®KY n YKPM.

TUpUCTOPHbLIN Npeobpa3oBaTesb
yacTtoThbl cepuu LWUNTY-BUP
Tononorns — 3aBUCUMbIN

MHBEpPTOp TOKa

e PaboTa C CUHXPOHHbIMU
3/1eKTPOABUraTeNsiM1 U reHepaTopamu;

e MakcuManbHas HaleXXHOCTb 3a cyeT
NPOCTON KOHCTPYKLMUU U NMPOBEPEHHbIX
BPEMEHEM KOMMOHEHTOB.
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ObWAA NHOOPMALIUA

OBbLWAA MHOOPMALNA

HMM «9KPA» ¢ 2006 roga paspabaTtbiBaeT 1
BblNyckaeT cobcTBeHHble Npeobpa3oBaTenin 4YacToThbl
no pasnnyHbIM Tononorusm. MNMpu paspaboTke
yuuTbiBanucb TpeboBaHMs oTe4YeCTBEHHbIX CTaHAapTOB
n cneumdurka akcnayaTaumMm B Halen cTpaHe, YTo
obecneunBaeT HajexHy paboTy B Te4eHne BCero
cpoka 3akcniyatauuu npeobpasoBaTtenen.

Mpwn paspaboTke NnpeobpasoBaTenen ocoboe BHMMaHME
yAensanoch:

e BbICOKWM MOKa3aTessiM KayecTBa U HaAEeXHOCTH;

e 6e3o0macHOCTK paboTbl OMEpaTUBHOIO NepCcoHana;

e MaKCMManbHOMY yAo6CTBY 06CAyXMBaHUS.

MNMpeobpasoBaTenun NoaAepXMBaOT NOAKOYEHNE
K gencteyrownm ACY obbekTa C UCMONb30BaHMEM
OCHOBHbIX MPOMbILUSIEHHbIX MPOTOKO/IOB

cBsA3u. Kaxabli npeobpasoBaTenib CHabxeH
WHTENNeKTyaNbHOW CUCTEMON yrnpaB/eHus

C PYHKUMSAMN CaMOANATHOCTUKN HEUCTIPABHOCTEWN,
BCTPOEHHbIM MYNIbTOM ynpaBieHus Ha 6a3e UBeTHOro
CEHCOPHOro Ancnnest ¢ UHTYUTUBHO MOHSATHBIM

W NPOCTbIM B UCMOJIb30BaHUU UHTEPdENCOM
onepaTtopa, KOTopbln o6ecneunBaeT KOHTPOJIb,
HaCTPOWMKY M yrnpasfeHne npeobpasoBaTenem,
yrnpoLlias ero akcnjayaTaumio 1 TeXHu4Yeckoe
obcnyxuBaHue.

BHenpeHune npeobpa3soBaTtenein 4acToThl MO3BOISIET:

- obecneunTb aBTOMATU3aALMUIO TEXHOOIMYECKNX
NMpoLLEeccoB, YBENYMBAS UX YCTONUYMBOCTb B YC/TIOBUAX
HecTabunbHOW NUTAOLWEN CeTH;

- obecneynTb CHMXeHMe aHepronoTpebneHus;

- CHM3WUTb 3KCMNyaTauMOHHbIe 3aTpaTbl HA PEMOHT
obopyaoBaHus.

MpeobpazoBaTenn 4acToTbl 061agatoT CNeayoWwmMm

OCHOBHbIMWU (PYHKLNAMMN:

e Da3roH ABuraTens C 3alaHHOM UHTEHCUBHOCTbIO
[0 HOMUHaNbHOW YacTOTbl BPaLLEHUS;

® TOPMOXEHWe ABUraTens A0 3aAaHHOW YacToThl,
B TOM 4uMC/ie A0 HYNS;

e MepeBOA NUTaHUS ABUratens c npeobpasoBartens
4acTOTbl Ha ceTb 1 06paTHO;

e NoaZepxaHuve 3aZlaHHON YacToTbl BpalleHus
asurartens;

e aBTOMaTM4yeCcKoe perynpoBaHme TEXHOOMMYECKOro
napaMeTpa (AaBneHune, pacxos, TemnepaTypa
M npouyee);

e ycTonumBas paboTta npeobpasoBatens 4acToThbl
npu KPaTKOBPEMEHHOM CHUXEHUU UM UCHE3HOBEHWUU
nuTatowero HanpsxeHus (4o 10 cekyHa).

HoMuHanbHbIM pexum paboTel npeobpasoBaTenei
npoaomxknTensHbln (S1). JonyckaeTcs paboTa

B KpaTKOBPEMEHHOM (S2), NMOBTOPHO-KPaTKOBPEMEHHOM
(S3) 1 nepemMexatoLeMcsa C passiMyHOM
MPOAO/IKNUTENBHOCTbBIO Harpy3sku (S6) pexunmax

npwu yCcnoBuK, YTO CpefHeKBaAPaTUYHbIN TOK

He NpeBbIAeT HOMMHAJIbHOE 3HAaYeHMe ToKa
npeobpasoBaTens.

MpeobpazoBaTenu 4acToThl



OTPAC/IN MPUMEHEHWNA NPEOBPA3OBATEJIEW YACTOTDI

OTPACIIV NPUMEHEHUSA MPEOBPA30BATEJIEN YACTOTbI

HezaBucuMo oT cepbl MPUMEHEHUS NCMOSIb30BaHNe
npeobpasoBaTenieil YacToTbl NO3BONT ob6ecneynTb
3HeprocbepexeHune, pecypcocbepexeHne, CHUXEHNe
n3aepxxek Ha obcnyxmBaHue Npu HEM3MEHHO
BbICOKOWM NMpoun3BoaMTeibHOCTU. Hanbonee nonHo
npemmyllecTBa npeobpasoBaTenen 4acToTbl
NpoSIBAAIOTCS B TE€X OTPACAAX MPOMbILIIIEHHOCTU

N 3HEpreTUKM, B KOTOPbIX BblABUratoTCs

TpeboBaHUS K KauyecTBY U HaAEXHOCTH
ncnonb3yemoro o6opynoBaHums.

HE®TEFA3SOBASA NMPOMbILLIEHHOCTb

e pasfinyHble BUAbl HAacocoB (B T.4. TpybonpoBoaHble,
pasrpy3oyHble, 6ycTepHble U NMOrpyXHble);
® MOPLUHEBbIE N LLEHTPOHEXHblIE KOMMNPECCOopPbI.

SNEKTPO3HEPITETUKA

e NUTaTesibHble HAaCOChl;
e ceTeBble HACOChl;

e KOHJEHCaTHble HacoChl;

® LUMPKYNSALMOHHbIE HACOChI;

® PELUMNPKY/SALMOHHBbIE HACOChl PEaKTOPOB;
e 1bIMOCOCHI;

® BEHTUNATOPDI;

® MeJIbHULbI-BEHTUNSATOPSI;

e npobunku;

® TAroAyTbEBblE MEXAHU3MBbI.

BOAOCHABXEHUE

® HACOChl CTaHUMI NnoabeMa;

® KaHa/IM3aUMOHHbIE HAaCOCHble CTaHLWK;

® MPOMbILWJIEHHbIE HACOCHblE CTaHUUN BO,D,OCHaﬁ)KeHVIFI,
B T.4. 060pOTHOrO.

METAJJTYPIUA

® IOMEHHbIEe BO34YXOAYBKMU;
® KNC/IOpOAHble TYp6OKOMMNpeccopsbl;

e 3KCraycTepsbl, AbiIMOCOChHI, BO3AYXOAYBKMW;

® NeYyHble BEHTUISATOPSI;

® r’MAPOTPAHCMNOPTHbIE HACOChI;

e LIJ1aMOBble HacoChl;

e HacoCbl AN NoAayM OXaxAaroLero ANCTUANATa;
KOHBeWepsbl;

® MPOKaTHbIE CTaHbI.
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Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue



OTPAC/IN MPUMEHEHWNA NPEOBPA3OBATEJIEM YACTOTDI

XUMNYHECKAA NMPOMBILLJTIEHHOCTb

® TEXHONOrMYEeCKNe HacocChl;
* TYp6OKOMMpPECCOPBI;

* MOPLLUHEBbIE KOMMPECCOPbI;

° MeLuanku;

® pe3rHocMecuTenu;

® 9KCTPYyZepbl;

* KOKCOBUWKM 1 MOKpble ra30KOMMPEeCCOopbI;
° TensioHarHeTaTesbHble HacoChl.

LIEEMEHTHAA MPOMBILLJIEHHOCTb

* MeJbHULbI, cenapaTopbl, APOGUIIKY;
* 3KCraycrepbl;

* BEHTUNATOPbI;

¢ HacoCbl NepeKayky Nynbnbl K LWWNama.

FOPHOOOBLIBAIOLWASA MPOMbBILLIIEHHOCTb

® LLIaXTHble BEHTUNATOPbI;
* NPO6UINKMY;

* MenbHULbI;

® HarHeTaTenu;

® 1LIMOCOCbI;

* KOHBENeEpbI;

® NoAbeMHble MaLUUNHbI.

BYMAXHAA MPOMbBILLNEHHOCTb

° YyCTAHOBKM NOJayv Makynartypsil;

* YyCTaHOBKM NOAAYM CbIPbEBOW CMECH;
* 60NepHbIe BEHTUNATOPbI;

° cTporarsbHble CTaHKK;

° BCOMoOraresbHble HacoChl.

Mpeo6pasosartenu yactoTel NpomnssogcTea HIMM «OKPA» —
HaJexXHoe, JOCTYNHOe, COBpeMeHHOoe aHeprocbeperarLlee
peLLeHne ans perynvpoBaHusa NpoM3BoaUTENbHOCTH
pasfnnyHbIX MEXaHN3MOB W NS peLleHns 3afad
aBTOMAaTM3aLUN TEXHONOIMHYECKMX NMPOLECCOB B Pa3NINYHbIX
oTpacnax NPOMbILLIEHHOCTMW.

B 3aBrcumMocTr OT ycnoBuii akcnnyataumm n 6narogaps
OpUrMHaNbHOM KOHCTPYKLMM Npeobpa3oBaTeny 4acToThbl
MOTYT 6bITb BbINOMHEHbI B PA3NINYHbIX KOHCTPYKTUBHbIX
MCMNOJTHEHUSAX CO cTeneHamn 3awnTbl IP21 — [P54.
[MpeobpasoBaTenn aganTMpoBaHbl ANA YCTaHOBKMU

N MOHTa>XKa B MOAY/bHbIE 3[aHNS C aBTOHOMHOWM CUCTEMOW
OoXNa)xKAeHUs NpK aKcnyaTauumn B XXeCTKNX KNMMaTuyeckmx
YCNOBUSIX.

MpeobpazoBaTenu 4acToThl



NPEMMYLECTBA NPEOGPA30OBATENIEM YACTOTbI
NMPON3BOAOCTBA HIM «3KPA»

MPEVMYLLECTBA NPEOBPA3OBATEJIE/ YACTOTDI

NPON3BOACTBA HIIM «39KPA»

e PaszpaboTaH B Poccun c yyetom TpeboBaHui
OoTeyeCcTBeHHbIX CTaHAAPTOB U cneundukn
3KCMayaTauuu B Hallen CTpaHe. 3TO NO3BONSET
BHOCUTb A0PaboTKM B KOHCTPYKLMIO, B TOM 4ucCrie
rabapuTHble N yCTAaHOBOYHbIE pa3Mepbl, @ TaKxe
onepaTUBHO BbINOAHATbL TpebyeMble noxenaHus
3aKas4uka.

e [pakTnyeckun ymuctasa cnHycomaa (THD <5%)
dopMupyemoro npeobpasoBaTesieM Hanps>KeHns
NoO3BONSAET:

- He UCMNO0/b30BaTb BbIXOAHOW PUNBLTP;

- HE UMEeTb OrpaHuW4YyeHuli No AnNunHe kabens;

- NCNOMb30BaTb 3aeKkTpoaBuraTens Ha 100%
MOLLHOCTH;

- paboTaTb C CUHXPOHHBLIMU N ACUHXPOHHbIMU
Asuratensamu noboro UCNonHeHus;

- UCKIIOYUTb MOBbIWEHHYIO HAarpy3Ky Ha M30aaunto
ABUraTens, 4To Takxe 61aroTBOPHO BIMSIET Ha CPOK
cnyx6bl anekTpoABUraTens.

e MpakTnyeckun uncrtas cmHycomaa (THD <5%) Toka
Ha BxoZe npeobpa3oBaTens NoO3BONSAET:

- HEe UCNO0Nb30BaTb BXOAHOW PUNBLTP;

- UCMONb30BaTb 3/IEKTPONPUBOL B CETAX cnabol
MOLLHOCTM 6€3 pucka MCKaXeHus ceTeBoro
HanpshxeHus (NO3BONSET CHU3NTb 3asIB/IEHHYHO
MOLWHOCTb, NOTpebnsemMyto NpeanpusaTmem);

- UCKIIOYUTb AOMNOMHUTENbHbIE MOTEPU OT BbICLLNX
rapMOHMK TOKa W Hamnps>XeHUs B NpoBoAax

W B NUTalLWMxX TpaHcopmaTopax.

e KoHTposinep co6CTBEHHOTO NMPOM3BOACTBA
obecneunBaeT 6e3omnacHbI 4OCTYN

K Npeobpa3oBaTesito YaCcTOThbl, @ TaKXe KOHTPOJIb,
KOH(UrypMpoBaHue, ANarHoCTUKY U AUCTaHUMOHHOE
ynpasfieHne C LWMPOKMMU BO3MOXHOCTSIMU MHTErpaumm
B ACY obbekTa.

e BeKTOpHOe yrnpaB/iieHMe NO3BOSISeT UCKTIOYNTb
AaTumk obpaTHOM CBS3M M 06ecneynTb TOYHOCTb
perynupoBanHus 0,1%, a Takxe oCyLLeCTBMATb
perynmpoBaHnue MexaHM3MoB C TAXEbIMU YCNOBUSAMN
nycka.

e BcTtpoeHHbit MU-perynatop obecneunsaer

aBTOMaTMYeCKoe peryanpoBaHue no curHany
C AaTyMKa TeXHOIOrMYeckoro napamMeTpa.

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue

e OyHKUMA pernctpatopa, obnervyatowas nposegeHue
NyCKOHanaAo4YHbIX paboT 1 TeKyLlyto 3KCnyaTaumio
npeobpasoBaTens 4acToThbl, MO3BOJISET OTCEANTb
XPOHOIOrnto npouecca paboTbl B paMKax HOpManbHOroO
dYHKLMOHNPOBaAHUA 1 Co cpabaTbiBaHMEM 3aLUMT.
Kaxxaas 3anucb BKOYaeT B cebs aaTy u BpeMms
Hayana npouecca paboTbl, 3Ha4eHUs NapaMeTpoB
paboTbl, COCTOSIHUSA 3/IEMEHTOB YCTPOWCTBa,
MHpOpMaLMIO 0 3alnTax.

o OyHKLMA pernctpaunm MeANEHHO U3MEHSIOWMXCH
CUrHanoB (AeNCTBYIOLLME 3HAYEHMS TOKOB,
Hanps>KeHWI, CKOPOCTU U T.M.) U MTHOBEHHbIX CUIHAN0B
(MrHOBEHHbIE 3HAYEHMS TOKOB, HaMPSXXeHU 1 T.M.)

BO BpeMs npouecca paboTbl MO3BONAET aHANIM3NPOBaTb
paboTy npeobpaszoBaTesisi 4acTOThbl.

e QYHKLMSA HEeNpepbIBHOW perncrpaunm (TpeHaos)
MeAJIEHHO U3MEHSIOLWNXCA CUrHanoB (AencTBytowme
3HAYeHNA TOKOB, HAMpPSXXEHUN, CKOPOCTH,
TeMmnepaTypbl U T.M.) ANS OLEHKN COCTOSAHUSA paboTbl
3HeprocucTeMbl U NpeobpasoBaTesisi YacToThl.

e Hannume dyHKUMIN aBTOMATUYECKOMN
CaMOAMarHOCTUKKN 3N1eKTPONpMBOAa COKpalLaeT BpeMms
3anycka n obecrneymBaeT HaAEXHYI0 3KCMNyaTaumio.

e XXypHan cobbiTnii npouecca paboTbl
npeobpasoBaTtenis YacToThbl C Warom B 1 mc no3sonser
onpeaennTb NpUYNHY cpabaTbiBaHMs 3awmT (owmbka
nepcoHana, HenpaBU/bHO MOArOTOB/IEHHAsA CXeMa
paboTbl, 0oTka3 o6opyaoBaHUsa v T.4.).

e OyHKUMSA ABYHaNpaBiieHHOro CUHXPOHHOro NepesoAa
NUTaHUs 3NeKTpoaBUraTens Ha ceTb 1 06paTHo,

B TOM 4uCie B YCNOBUAX HEYCTOMYNBON paboThbl
9HEpProcucTeMbl U MePEMEHHON ANHAMUYECKOM
Harpy3ku. MNepeBoa ocywecTBnsercsa 6e3
AVHaMuyeckux 6poCKoB TOKa M MOMEHTA.

e ABTOMATMYECKNI NoaxBaT Ha Bbibere
3/1eKTPOABUIraTENS B C/lyYae KpaTKOBPEMEHHOIO

(#o 10 cekyHA) NCYE3HOBEHMUS NMUTAIOLLENO
HanpsXxeHus obecneymBaeT HaZeXHyo 6e3aBapuUnHyo
paboTy obopynoBaHus.



NPEMMYLIECTBA NPEOGBPA30OBATENIEM YACTOThI
MPON3BOACTBA HIIM «2KPA»

e Hannuume cobCTBEHHOM UCNbITaTeIbHOW 6a3bl
NMO3BOIIET MPOBOANTb KOMIMJIEKCHbIE MPUEMOYHbIE
UCnblTaHUs, GOpPMUPYS peasibHble HAarpy304Hble
pexumbl o6bekTa.

e [pocToTa BBOAA B 3KCMyaTaumoo u yaobHoe
ynpasneHue obecneunBaeTcs 6narofaps HanMuumio
LBETHOW CEHCOPHOW NaHesnu onepatopa AnaroHanbio
He MeHee 12,1” ¢ MPOCTbIM U MOHATHBLIM MHTEPDhENCOM.

e KoHCTpyKUuMs wkadoB foNyCcKaeT X O4HOCTOPOHHee
06CNy)XMBaHWE, YTO NO3BOSIET CIKOHOMUTL
Ha rabapuTax NomeLleHus.

e [peobpa3oBaTesnib pacCcymMTaH Ha ANUTENbHYIO
6e30TKasHyt paboTy M ONUMOHaNbHO KOMMJIEKTYyeTCs
MCTOYHUKOM BecnepebonHOro NMTaHus, pacCuMTaHHbIM
Ha 1 yac aBTOHOMHOM paboTbl CUCTEMbI YNpaB/ieHUs
npeobpasoBaTens 4acToThl.

e VickntoueHne paboTbl anekTpoaBUraTens
Ha pe€30HAaHCHbIX YaCToTax.

e KOHTpOJIb KayecTBa Ha BCexX 3Tanax npou3BoACTBa.

MpeobpazoBaTenu 4acToThl



NMPEMMYLIECTBA NPEOGPA30OBATENIEM YACTOTbI
NMPON3BOAOCTBA HIIM «2KPA»
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OcuunnnorpamMma 1 rapMOHUYECKMNn COCTaB BXOAHOMO HamnpsiXXeHUs Ha HOMWHaNbHOW Harpys3ke
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OcuunnnorpaMma n rapMOHUYECKNI CoCcTaB BXOAHOMO TOKa
Ha HOMWHaNbHOWM Harpyske — ucnbiTaHmsa ana K «Pocatom»
n AK «TpaHcHedTb» (anekTpoasuratens 7,1 MBT, 10 kB)

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue



WHTEMPALUWNA B ACY TI OBBbEKTA

NHTEMPALIMA B ACY Tl OBbEKTA

MpeobpasoBaTenn 4acToTbl MOryT CBA3bIBATHCS [Onsa opraHusaumn B3aMMoAenCcTBumS

C MOMOLLbIO annapaTHbIX MHTEp®dENCOB C YCTPOUCTBAMM  C aBTOMaTU3UPOBAHHOM CUCTEMON yrpaBieHus
KOMMYHUKaLUMMA NPOMbILWAEHHOro CTaHAapTa, B 6a30BOM ncnonHeHnn npeobpasosaTens TepMmHan
CUCTEMaMU yrnpaBneHUs TEXHOTOMrMYECKUMU CUCTEMbI yrpaBrieHUs BK/OYaeT B cebs:

npoueccamu v noTpebrieHneM SHePrun U ApyrumMu e KaHan cBA3n RS-485 c npotokonom Modbus RTU;
uMdPOBLIMA YCTPONCTBAMM MO NMPOMbILLJIEHHOWN CETH, ® NVICKPETHbIE BXOAbl C YPOBHEM HaMNpsXXeHUs COrnacHo
BKJIOUAs cneayowme Tunbl ceten: Modbus RTU, ON vnn T3 (=220 B, ~220 B unun =24 B);

Modbus TCP, Modbus UDP, PROFIBUS DP, ProfiNET e nncKkpeTHble Bbixoabl =220 B/0,1 A unn =24 B/8 A;

M Ap. NO COrflacoBaHUo C 3aKa3yMKOM. e aHanorosble Bxoabl 0...20/4...20/4...24 MA

ONS 3aaHMs CKOPOCTM BpalleHus;
e aHasnorosble Bbixoabl 0...20/4...20/4...24 MA
AN BblBOAA TEKYLLEN CKOPOCTU BpaLLeHus.
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AJOCTOUHCTBA CYP HA BA3E NMPEOBPA30OBATEJIEM YACTOTHI

CYP HA BA3E NMPEOBPA30OBATENEN YACTOTbI HMM «3KPA»

C uenbto CHKEeHWS 3aTpaT 1 yao6CTea aKcnayaraumm

Ha 6a3e npeobpazoBaTesniel HacToTbl MOXET ObITb peanM3oBaHa
ofHoOABWraTenbHas UM MHOropBuraTeribHas cuctema
YacToTHOro perynmposanus (CHP), no3sonstoLlas ocyLLEeCTBNATL
KOHTPOJb 1 yrpassieHne KOMMYTaLMOHHOM annaparypon

[ANs aBTOMaTn4eckoro c6opa Tpedyemor CxeMbl MMTaHus
npeobpasoBaresier YacToTbl 1 AnieKTpoaBuraTess.

[nsa peannzaumm CHP npumMeHsitoTcs:

e npeo6paszoBarenb YacToTbl (QCH, SMCH, LLUMTY-BUP);

e LLIKadobl MyCKOBOW KOMMYyTaLMOHHON annapatypsb! LUMKA
(M1 LWKaddbl CTOPOHHKX MPOM3BOAUTESEN)

[Ns noo4epeHOro NoAKMo4eHNst HECKOMbKUX arperaTtos
K 0QHOMY Npeo6pa3oBaTernto 4acToTbl;

e LKad ynpasnenus LLIY co BCTPOEHHbIM NynsTOM YrpaBieHus
oneparopa CHP Ha 6a3e naHensHOro KOMMsTEPa C CEHCOPHBLIM
XKMAKOKPUCTaNNNYECKVIM 9KPaHOM, OCYLLIECTBASIIOLLIMIA KOHTPOSTb
1 ynpasreHve BceMn anemeHtamv CHP 1 casdb ¢ ACY 06beKTa;

e GarnacHbI TOKOOrPaHUYMBAKOLLMIA PeakTop A5 peannsaumm
hyHKUMM NepeBoda MUTaHNSA SNeKTpoaBuraTens ot
npeobpasoBartens YacToTbl Ha CETb;

® KOMMyTaLWMOHHble sHenkn (KPY, KCO) ons nutaHms
npeobpasoBarener YacToTbl U ArieKTpoaBuraTenen,

a TaKkxe gpyrue s4eviku, B cooteetctaum ¢ OJ1mmm T3
3aKasuuka;

e yganeHHoe aBToMaTuavpoBaHHoe paboyee MecTto (APM)
orieparopa 1Unm aHepreTuka Ha 6a3e HoyToyka (Mo cormacoBaHuo
¢ 3aKazymKkom);

® LINPpOBbIE CTaHLMM BO36Y>KAEHNA CUHXPOHHbIX
aneKTpoasurarenei (o cornacoBaHmio ¢ 3aKasymKom).

MHorogpuraresnbHble CHP No3BONASIOT OCYLLECTBATL
nooyepenHbI (KackaaHblii) YaCTOTHbIV NMYCK HECKOSBbKMX
3NEeKTPOABUraTesiein OT OQHOMo NpeobpasoBaresisa C NoceayoLwLymM
nepeBOaOM Ha CeTb, a Tak>XXe rnepeso NUTaHUA BblﬁpaHHbIX
3MEeKTPOABUraTene Ot CETU Ha NpeobpasoBaresib YacToTbl

C MocneayroLLMM perynmpoBaHMeM CKOPOCTU BPaLLIEHNS.
Konm4ecTBo 04HOBPEMEHHO PErynpyeMbIX SNIEKTpoaBUraTenei
MOXET ObITb PaBHO KONIMHECTBY NpeobpasoBartenier HacToTbl

B CHP (kpome rpynnoBoro perynmposaHust). GyHKLMM nepesopa
NUTaHWA ANEKTPOABUraTesNsa OT CETU Ha NpeobpasoBaTesib HacToTbl
1 06paTHoO, peanmaosaHHbie B CHP, No3BoNnstoT OCyLLECTBAATbL
aBToMaTNyecKoe nogaepXxaHme TpebyeMoro 3HaueHns
TEXHOJOrMYECKOro napaMeTpa B LUMPOKOM Ayana3oHe.

OOCTOUHCTBA CYP HA BA3E NMPEOBPA30OBATEJIEN YACTOTbI HIMM «3KPA»

e BO3MOXHOCTb NOOYEPEAHOro (kackagHoro)
perynupoBaHus oT 04HOro Npeo6pasoBarens 4acToThbl
HECKONbKMX anekTpoasuratenen (0o 16 WTyk) ¢ pasHbiMu
napameTpamu 1 MOLLLHOCTSMU, B TOM 4MCIE 1 pa3Horo
TUNa (CUHXPOHHbIN, aCUHXPOHHbIN), C NOAAEPXKKON
NHAMBUAYanNbHbIX NapaMeTpoB paboTbl AN Kaxgoro 3
(Hanpumep, KpuBas pasroHa).

e BO3MOXHOCTb YNpaBfieHNsi HECKOSTbKMMM
npeo6pasoBaTensamMy 4acToTbl 471 OLHOBPEMEHHOI0
HEe3aBMCUMOrO PeryinpoBaHns CKOPOCTU HECKOJTbKUX
aneKTpoOBuraTenei.

e Bo3amoxHoCTb peanusaunn MNMNIO-perynatopa B coctase
cucTembl ynpasnernma CHP aons asTomaTn4eckoro
nogaepxaHus TpebyemMoro TEXHONOrM4ecKoro napameTpa
B LUMPOKOM AnanasoHe.

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue

e BoaMoxHoCTb peanuaaunn CHP ¢ YacTUYHbIM UK NOSNHLIM
pe3epBMPOBaHNEM A5 MOBbILLIEHUS HAQEXHOCTM paboThbl
ob6bekTa.

e BO3MOXHOCTb peannaaunmn pexmmoB aBTOMaTUYeCcKmnx
nepeBOAOB NUTAHUSA SNEeKTpoaBUraTens ot
npeo6pasoBaresia 4acToThl HA CETb M 06PaATHO A1A
NOBbILLEHNS SHEPrO3(PDEKTUBHOCTN NCNONBIOBAHUSA
npeo6pasoBaresnien 4acToThbl.

e BHegpeHue npegnonaraeT NOMHbIA KOMMAMEKC YCNYT,
BKJTIOHAIOLLMX pa3paboTKy NPOEKTa, KOHCYbTalum
Nno MOHTaXy, NyCKoHanago4Hble paboTbl 1 06y4eHne
nepcoHana.



NPUMEPbLI TUMOBbLIX OAHONMHENHbBIX CXEM
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NMPOrPAMMHO-TEXHUYECKUIN KOMMNNEKC «ACMunY»

MPOrPAMMHO-TEXHUYECKN KOMIMIEKC «ACMuY>»

B kauecTBe naHenu .
onepaTopa MUCnosb3yeTcs
naHenbHbIN NepCOHANbHbIN
KOMMbOTEP C CEHCOPHbIM
XKNAKOKPUCTANINYECKNM °
5KPaHOM U YCTaHOBJIEHHbIM
nporpamMMHo-

TEXHUYECKMM KOMMIEKCOM
«ABTOMaTM3NpPOBaHHas

cucTeMa MOHUTOpPUHIa

W yrnpasaeHus» °
(MTK ACMwnY), koTOpbIN

obnapaet cneayowmMm
BO3MOXHOCTSMMU: °

OTobpaxkeHne MHEMOHMYECKOM CXeMbI

CUCTEMbI, MOKa3blBalOLEN TEKYLLEE COCTOSTHUE
o60pynoBaHMs, HaNM4Yne roTOBHOCTU U aBapuiHble
COCTOSIHUS BCEX 3/IEMEHTOB CUCTEMBI.

BeneHne xypHana aBapuiHbiX CObbITUN °
C warom perucrtpaunun 20 MKC, NO3BOAOLENO
YCT@HOBUTb NPUYUHbI BO3HUKHOBEHUS TEX WU

WHbIX HEUCMNPABHOCTEN.

OTobpaxkeHre naHenn CoOCTOSSHMIN, NoKa3biBatoLWeNn
COCTOSIHME 3alUNT, HaNM4ne/oTCyTCTBME KOMaHA,
oTo6pa)xeHne CoOCTOSAHUSA BbiKtoYaTenen, Hanmune
CBSI3U C YCTPOMCTBaMM.

B0O3MOXHOCTb yrnpaBneHne CUCTEMON, U3MEHEHNE
napameTpoB pexunmos pabotbl CHP n OCH,
M3MeHEeHMe yCTaBoK.

YTeHne, coxpaHeHne, MPOCMOTP, aHaIN3 U NevyaTb
rpaduKoB MeAsIEHHO U3MEHSOLWNXCS U MITHOBEHHbIX
CuUrHanos (TOKOB, HaMpPSHXEHU, CKOPOCTU U T.M.).
HacTpoiika napameTpoB rpadmkoB B pexume
BbIMOJ/IHEHMS NMPOrpaMMmel.

BeneHuve TpeHAOB perncTpmpyeMbix BeIUYmH
C U3MEHSIEMbIM LLIAroM BbI6OPKY.

BeneHune xypHana cobbiTmii ¢ warom B 1 Mc.
HacTponka oTobpaxaeMbiX Nosen, Koam4yecTso
OHEN N CTPOK B OKHe CO6bITUIA, U3MEHEHNE TEKCTOB
BbIBOAMMbIX B OKHO CO6bITUI 6e3 n3MeHeHus
MCXOAHOro KoAa rnporpammbl. CoCcTaB/ieHMe OTHETOB
3a onpeAeneHHbIN Nepmnos BpeEMEHN.

OpraHmsaums xypHana permcrpaumm cobblitumi,
TpPEeBOr U AeACTBUI onepaTopa, a TakXe BelleHne
6a3bl AaHHbIX.

CUHXPOHMU3ALNSI BPEMEHUN B KOHTpoOJSiepe
yCTpOWCTBa Mo TeKYLEeMy CUCTEMHOMY BPEMEHMU
KoMMbloTepa.
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NPOrPAMMHO-TEXHUYECKUIMN KOMMNNEKC «ACMuY»
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NMPEOBPA30OBATEJIb HACTOTbl CEPUN 2CH

MPU

HUWMN OENCTBUA

NMPEOBPA3OBATEJIb HACTOTbl CEPUN 3CH
NPUHLUMN OENCTBUA

Mpeob6pasoBaTesb YacToTbl cepun ICH npeaHasHayeH A1 YaCTOTHOro Nycka, YaCTOTHOro TOPMOXEHMUS
N perynmpoBaHmsl 4acTOTbl BpalWEHNA CUHXPOHHbIX M @aCMHXPOHHbIX 3/1IeKTpoABUraTenei HanpsxXeHnem
oT 3 go 11 kB mowHocTbio go 100 MBT.

MpeobpasoBaTesnb BbIMOJHEH MO TOMOJOrMM MHOFOYPOBHEBOIO MHBEPTOPA HaMNPsSXXEHUS C BXOAHbIM
MHOro06MOTOUYHbBIM pa3ocaBuUraoWnM TpaHCHOPMaTOPOM.
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NMPEOBPA3OBATEJIb HACTOTbl CEPUN 5CH
NPUHUWNN AENCTBUA

Ha Bxoae cneunanbHbli TpexdasHblit
MHOr006MOTOUHbIN CUIOBOM TpaHCcdopMaTop
N3roTOBJIEH B CYXOM UCMOJSIHEHUU. [TepBUYHOW
o6bMOTKOM TpaHchopMaTop NoaKA4YaeTcs

K Tpexda3HolM CeTU NepeMeHHOro HarnpsH>XeHus

3, 6 nan 10 kB npoMbiwneHHOM YyacToTbl 50(60) My
W BbINoSHAET Nnpeobpa3oBaHne HaMpsXXeHUs CeTn
B cMcTeMy TpexdasHbIX HaNps>XeHU, CABUHYTbIX
ApYr OTHOCUTEsIbHO ApYra Ha OMpefesieHHbIN yroJ,
ANA NUTaHUA CUOBbIX 6/10K0B MHBepTOpa. MNpu 3TOM
MHOronynbCHasi CXxeMa BbINPSAM/IEHUS NEPEMEHHOIO
ToKa OPMUPYET CrIAXKEHHYK CUHYCOMAANbHYHO
XapaKTepuCcTuUKy notpebssieMoro U3 ceTu Toka.
HoMWHanbHOe HanpsiX)XeHne BTOPUYHbIX 06MOTOK
TpaHcdopmaTopa coctasnsaet 710 B.

OcHoBoW npusoaa aensatTca IGBT-TpaH3ucTopbI.
CTabunbHOCTb, AOCTYMHOCTb U HaaexHocTb IGBT gatoT
noTpebuTento BbICOKY CTENeHb YBEPEHHOCTU

B A0/IroN 1 6e30TKa3sHoM paboTe CMCTEMbI.

BbicTpoaelicTByOLWME NpeaoXpaHuTenu,
YCTaQHOB/IEHHbIE B LIEMSX BTOPUYHbBIX 06MOTOK
TpaHcdhopMaTopa, NUTAOLWNX CUTOBbIE 6/T0KM
WHBepTOpa, NpeAHasHavyeHbl 415 3aWnTbl ANOA0B
M TUPUCTOPOB BbINPSMUTENbHOMO MOCTa CUI0BOIO
6/10Ka NPy BHYTPEHHUX KOPOTKUX 3aMblKaHUSIX.

Ons KoHTpONs TemnepaTypbl TpaHchopMaTop nmeeT
BCTPOEHHbIE TEPMOAATUMKN C BbICOKOBOJILTHOM
nsonsaumen. TemnepaTtypa TpaHcdopmaTopa
oTobpa)kaeTcsi HA MOHMUTOpPE KOHTpoepa,
yCTaHOBIEHHOI0 Ha ABepu WkKada, U nepeaaeTcs

B UM(PPOBOM BMAE B YNPaBAAKLWMN KOHTpOIEp
anekTponpuBoaa. NS 3aWmnTbl 3/IEKTPOHHbIX
KOMMOHEHTOB nNpeobpasoBaTens OT UMNYbCHbIX
nepeHanpsi>XeHun, BO3HUKAKLWMX B NUTAOLWEN CETH,
Ha BxoJe npeobpasoBaTesist yCTaHOBJIEHbI
orpaHuunTenu nepeHanps>xkeHnin OMH.

B wkady nHBepTopa pacnosioXeHbl Nocnen0BaTelbHO
COeZINHEHHbIE CM10Bble 6/10KKM, 3anNnUTaHHble

OT BTOPWYHbIX 06MOTOK TpaHcdhopmMaTopa.
MocnepoBaTenbHOE COEANHEHNE HECKOTbKMX
CUNoBbIX 6/10KOB MNO3BONSIET YBENNYMBATbL BbIXOLHOE
HanpshXeHue A0 HOMUHAsbHbIX 3HAYEeHWUN.

dopMmnpoBaHME BbIXOAHOIO HaANPsS>XXeHUs NPoOn3BOAUTCS

Nno NMPUHLNMNY MHOMOYPOBHEBOM LUMPOTHO-UMMYIbCHOMN
MOAY/SILMKN, YTO MO3BOJISET NMOSYYUTb BbIXOAHbIE
Hanpsi)XeHWs U TOK MHBEPTOpPa, rapMOHUYECKUI
COCTaB KOTOpPbIX COOTBETCTBYET Hanbonee BbICOKUM
TpeboBaHusaM cTaHaapTa IEEE 519 1992 u usbasnsert
OT HeO6X0AUMOCTU NMPUMEHEHUS AOPOrOCTOSALLNX
bUNBTPOB rapMoOHUK.

CunoBble S4YEeNKU KOHCTPYKTUBHO BbIMOJIHEHbI B BUAE
oTAeNbHbIX 6/10KOB 1M YCTaHAB/IMBAKOTCSA Ha 3a4HeN
CTeHKe wkada nHeeptopa. Kaxabii cnnoson 6510k
COeAVHEH C yNpaBNsoWmMM KOHTPOIIEPOM ABYMS
OMTOBOJIOKOHHBIMW JIMHUSAMMW CBA3M, 4YTO obecrneymnBaeT
MX rasibBaHM4YeCKYy U30MSLUK OT CUCTEMbI
yrnpaB/ieHUS 1M NO3BOISIET PACMONIOXUTb TEPMUHAN
KOHTpOJI/iepa CUCTEMbl YNpaBieHUs B HU3KOBOSIbTHOM
oTceke wkada MHBepTOpa.

B npeo6pa3oBaTtensx yactoTbl DCH ucnonb3yetcs
CKansipHOe UNN BEKTOPHOE yrpaBieHue
ACMHXPOHHBIMW U CUHXPOHHbLIMW ABUTATENIAMMU.
MNpuMeHeHME BEKTOPHOro yrnpaBneHnsa obecneunsaer
co3AaHue NpocToii B UCNOMb30BaHUM CUCTEMDI,
KOTOopasi cpaBHUMa ¢ paboTo ABUraTenst NOCTOSAHHOIO
Toka. Mpu 3ToM obecneumnBaroTCs Hauny4wune
XapaKTepPUCTUKN MOMEHTA M CKOPOCTHU

C MMHMManbHbIMKU NynbcaumMsMun. boicTpoaeiicTeme

N TOYHOCTb PEryiMpoBaHUsa CKOPOCTU B COYEeTaHUMU

C HU3KUM NoTpebrieHneM 3Heprum obecrneymBatoT

B pe3ynbTaTe BblCOKY 3P dEKTUBHOCTb.

3550B

Ud=

Tononorusa oopMMpOBaHNS BbIXOAHOIO HaNpsXXeHus

MpeobpazoBaTenu 4acToThl



MPEOBPA30OBATEJIb HACTOTbl CEPUN 2CH
KOHCTPYKLUNA

NMPEOBPA3OBATEJIb HACTOTbl CEPUN 3CH
KOHCTPYKLUWNA

MNpeobpasosaTent yactoTel 3CH

3anaTteHToBaHHan
CUCTEMA NPUHYAUTENBHOIO
BO34YLWHOTO

=

oy ;

Wkad
TpaHcdopmartopa

Wkad A
nHsepTopa :

- MynbT ynpasneHus Ha
| 6a3e naHenbHoro MK
W OpraHbl MECTHOTO
ynpasneHuA

=
=] |
0

DT

Cunosoi
BxoaHon 6rioK
MHOroo6MOTOUHbIN
dasocasuratoLwuii
TpaHchopmaTop

KOHCTPYKTVBHbIE OCO6EHHOCTM NOCTPOEHUSA NpeobpasosaTenei YactoTel CH

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue



MPEOBPA3OBATEJIb HACTOTbl CEPUN 2CH
TEXHUYECKUWE XAPAKTEPUCTUKH

NMPEOBPA3OBATEJIb HACTOTbl CEPUN 3CH
TEXHUYECKNE XAPAKTEPUCTUKU

MAPAMETP 3HAYEHUE

Tononorus MHOrOYPOBHEBbI MHBEPTOP HaMpPsKEHUS1 C MUKPOMPOLLECCOPHOA

0-50/60 I (A0 400 T o cornacoeanuio)
0,1% B
Modbus RTU (Modbus TCP, ProfibusDP, Profinet n gp. no 3aka3sy)

wKagpHoe, 0AHOCTOPOHHEe/ABYXCTOPOHHEe obcnyxuBaHne
/>KNOKO

MokasaTenn Haae>XHoOCTn
U rapaHTum

no 5 ner

T +1 Ao
(BO3MOXHO pacluMpeHune AnanasoHa TemnepaTtyp no 3akasy)

Knnmatnuyeckoe ncnonHenne  YXJ14

MpeobpazoBaTenu 4acToThl



MPEOBPA30OBATEJIb HACTOTbl CEPUN 2CH
FABAPUTHBIE PASMEPbDI

NMPEOBPA30OBATEJIb HACTOTbI CEPUN 2CH
FABAPUTHBIE PA3MEPDbI

PacueTHas HoMuHanbHoe HoMUHA/bHbIA LLlkad mHBEpTOpa LWkad
MOLLHOCTb HanpshXeHue, Tok NY. A TunoncnosnHeHne (OAxIxB) MM, TpaHcdhopmMaTopa
nBuratensi, KBt KB ! Macca (OxxB) MM, Macca
. . SCH-315/6/15-35 1200125012330 2300x1450x2450
Kr
250 ' 2400x1500x2000
0 B S-SRy 1800x1215x2330 4000 kr _
1200x1250x2330 2300x1450x2450
315 6 50 i et En o 1000k 3200 kr |
10 35 5CH-400/10/27-35 1800x1215x2330 ALl
e 3550 kr
1200x1250x2330 2400x1450x2450
200 6 50 sl 1000k 3450 kr
10 35 5CH-500/10/27-50 1800x1215x2330 AP0
e e 3650 kr |
1200x1300x2330 2400x1450x2450
co0 & e ScH-630/6/15-63 T 1000 3650 kr
10 50 5CH-630/10/27-50 1800x1215x2330 YDA
e 3900 kr |
1200x1300x2330 2500x1500x2450
630 & s SERFOEREE 1000 3950 kr
10 50 5CH-800/10/27-50 1800x1215x2330 2500X1500x2430
OO o A I
1700x1215x2300 2500x1500x2500
500 6 (100 S ARy ey 1100k 4250 kr _
10 63 5CH-1000/10/27-63 1800x1215x2330 RIS
e e 4250 kr
1700x1300x2450 2600x1600x2500
1000 & 25 SRR 1600k 5000 kr |
1800x1250x2330 2500x1600x2450
o s SIS 1300k 5000 kr |
1800x1460x2662 2600x1600x2700
1250 & 10 SCH-1600/6/15-150 2000k 5350 kr
2800x1215x2300 2500x1600x2600
o 100 SCHR1600/10/27:100 = 2000k 5350 kr |
1800x1460x2650 2600x1800x2700
1600 s 200 SRR ety T 3000k 6000 kr
2800x1215x2450 2600x1700x2700
0o 15 SRTORRszs 2300kr 6100 kr
2200x1460x2700 2700x1800x2700
2000 6 0 S AR 258 23000 7000 kr
1 150 SCH-2500/10/27-150 2900x1460x2550 2700x1800x2700
PEPTTTR et e e et et e et e e e e e e et e e e e e et e e e et 7100 Kr
2500x1470x2800
6 315 SCH-3150/6/15-315 g0
2510 JR e TRt
10 200 5CH-3150/10/27-200 2900x1460x2550
4200x1410x3410
6 400 5CH-4000/6/15-400 e
3130 e 2800x1900x2900
10 250 5CH-4000/10/27-250 3600x1460x2800 X
e e 8300 kr
4200x1600x3410 3000x1800x3000
4000 s e SRty s00kr 10500 Kr |
4100x1460x2800 3000x1900x3300
o 315 SOAmROA R 4500k 10750 kr |
5500x1450x3600 3100x2100x3400
5000 s 630 SO G B 6000k 12300 kr_
6600x1445x3410 3000x2100x3400
o 400 Sy 7500kr 12100 kr_
6000x2000x3700 3200x2100x3410
6300 6 800 SRR By 7400 ke 14000 kr
6600x1600x3410 3000x2100x3600
o 420 Sl FGIUR R 7500kr 13600 kr
6000x2200x4000 3300x2200x3800
e e e oovomsen  S0gmodm
) ) 2x(4300x1500x3700) 2x(3000x1900x3300)

Maccora6apuTHble napameTpbl 3aBUCAT OT MOLLIHOCTM NPUCOeANHSAEeMbIX ABUraTenel (aaHbl ANa pelleHus
C nonyynpasnsembimM BbinpsiMuTenem). BoamoxHo ncnonHeHve OCH ¢ «3epkasbHbIM» pacronoXeHuem
(oTHOCUTENbLHO NpefcTaBeHHOro BapnaHTa) WwKada niBepTopa 1 LWwkadga TpaHcdopmartopa.

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue



MPEOBPA3OBATEJIb HYACTOTbl CEPUN 2CH
KOHKYPEHTHbIE MPENMYLECTBA

NMPEOBPA3OBATEJIb HACTOTblI CEPUWN 3CH

KOHKYPEHTHbIE MNMPEMYLLUECTBA

e PaspaboTaH B Poccun c yyetom TpeboBaHum
OTeYyeCTBEHHbIX CTaHAAPTOB U crieunduKkn
aKcnnyaTtaumm B ctpaHax CHI.

e Hannuune oTeyecTBeHHOro MegHoro TpaHcdopmarTopa
c KN4 8o 99% ¢ BO3MOXHOCTbO paboThbl 6e3
MPUHYAUTENBHOIO OXJTAXAEHUS
M HarpeBOCTOMKOCTbIO A0 180°C.

e /Icrnonb30BaHMeE MIEHOUYHbIX KOHAEHCATOPOB,
He Tpebylowmnx GOPMOBKM U PaCCUUTAHHbLIX Ha
BECb CPOK C/y>6bl Mpeobpa3oBaTesnisi 4acToThl.

e [apaHTuAa 40 5 neT, cpok cnyxbbl He meHee 40 nerT.

e BekTOpHOE 6€34aTUMKOBOE yrNpaBJ/ieHME C TOYHOCTbH
perynuposanusa 0,1%.

e DYHKUMSA aBTOMATUYECKOrO LWYHTUPOBaHMUSA
HencrnpaBHbIX CMNOBbLIX 6/10KOB, BbINOSHEHHAS
Ha 6a3e 6bICTPOAENCTBYOLWEr0 KOHTaKTopa.

e BHeapeHMWe npeanonaraeT MosHbI KOMMIEKC yCnyr,
BKJIlOYAOLWMIA pa3paboTKy NpoeKTa, KOHCYbTauum
Mo MOHTaXYy, MyckoHanaAouHble paboTbl 1 06yyeHune
nepcoHana.

MbkocTb (Npn HE06X0AMMOCTUN) B UBMEHEHWNM
KOHCTPYKLUWN.

Peann3oBaHbl PEXWUMbl MNOBbILIEHUS YCTONUNBOCTH
Texnpolecca.

BO3MOXHOCTb peanunsaumm pexmnMos nogxsarta/
WYHTUPOBAHMS KAk Mpu CKansipHOM, Tak 1 Nnpwu
BEKTOPHOM 3aKOHe ynpasneHus 3/, B T.4. npu
«MJIOXOW» dHEprocucTemMe.

Hannuune ncnbiTtatenbHon 6a3bl ¢ NpopaboTkon BCex
Harpy3ou4HbIX PEeXMMOB.

3anaTeHTOBaHHas CUCTEMA BEHTUAALNN
C UCKJTIOYEHMEM HACTOWN 3aMeHbI NMPOMbILWMIEHHbIX
BEHTUTATOPOB.

e KMNA 6onee 97%.

CNEYUNCNOJTHEHNE NMPEOBPA3OBATEJIA YACTOTbI 3CH

MOHOLWKAD

MpeobpasosaTenb Y4acTtoTbl DCH MOWHOCTbLIO

00 1000 kBT MOXeT U3rotaBamBaTbCs

B KOHCTPYKTMBHOM UCMONHEHUN «MoHOLWKab».

B AaHHOM ncnonHeHuu wkad TpaHcdopmaTopa u wkad
nHBepTOpa 06beAnHEHbI B €AMHOM KOHCTPYKTUBE.

B neBoil yacTu MoHoLwKada pacnonaratTcs oTCeK
cnnoBbiX 610KOB W OTCeK ynpasBneHus. B npasou
4acTu — OTCeK cnnoBoro TpaHcdhopmaTopa. Ha kpbile
YCT@HOB/I€HbI BEHTUISAITOPbI CUCTEMbI OXJIAaXXKAEHUS.
BBoa/BbiBOA CMNOBOro Kabesnsi BO3MOXEH KaK CBEpXY,
TakK U CHU3Y Wwkada.

MpenMyLecTBa KOHCTPYKTUBHOIO MCMOSTHEHNS
«MoHowkad»:

- YMeHblUeHHble rabapuTbl, NOBbIWAKOLWME
BO3MOXHOCTb pa3melleHns 06opyaoBaHNs B YCIIOBUAX
OorpaHM4YeHHbIX CBO6OAHbIX NaoLwanein;

- CHMXXEHMWeE 3aTpaT, CBA3aHHbIX C MOHTaX0M
o6opyaoBaHus, 3a CHET OTCYTCTBMS HEO6XOANUMOCTH
MOHTa»Xa CUN0BbIX 6/10KOB U npoknaaku
BbICOKOBOJIBTHOrO NpoBoAa A0 TpaHcdopmaTopa B xoae
wed-MOHTaXHbIX paboT.

MpeobpazoBaTenu 4acToThl



CNMEUMNCNONHEHWE NMPEOBPA3OBATEJIA YACTOTbI 3CH

CNEUNCNOJTIHEHNE NMPEOBPA3OBATEJIA YACTOTbI 3CH.
KJIMMATNYECKOE NCMNOJIHEHUE OM4

4 cyaax, naaBy4umx 6ypoBbIX YCTAHOBKAX U MOPCKMUX
|
o CTauMoHapHbIX nnaTdopmax.
'} =
| B
L/_!; -
| b
1

HeobXxoAuMble NCMbITaHUS, HA OCHOBAHUN KOTOPbIX
MoJly4eHo 3aKJlloveHne 0 COOTBETCTBUM TpeboBaHMAM
Poccuiickoro mopckoro pernctpa cygoxoacrtsa (PMPC).
OcobeHHoCTM npeobpasoBaTeneit 4yactoTbl ICH-M:
cneunasnbHoe MOKpbITUE MeYvyaTHbIX naaT

1N MeTaslJIOKOHCTPYKLMIA, No3BoNsoLEe
aKcnayaTauuto o6opynoBaHus B yCN0OBUSAX
BnaxHoctu Ao 100%;

YCUNEHHble KapKac N MeTanIoOKOHCTPYKLUNU C yYEeTOM
XKEeCTKnx TpeboBaHmin Mo MexaHn4Yeckum Bubpaumsam;
NMPUMEHEHNE 3JIEKTPOHUKM U KOMMJIEKTYOLWNX,
no3BoNsOWMX paboTy Npu BHEWHEN TeMnepaType
oKpy>atowen cpeabl Ao +55°C;

npopaboTka CXeMHbIX peLleHUli Noa COOTBETCTBUE
TpeboBaHWAM 371€KTPOMarHMTHOM COBMECTUMOCTU
MpeobpasoBaTenun 4yacToTbl cepumn DCH cneymanbHOro cornacHo PMPC;

ncnonHeHnsa 3CH-M npegHa3HaveHbl Ans e nepepaboTka KOMMOHOBKM NMpeobpasoBaTens
peryimpoBaHusa 4acToTbl BpalleHUss aCUHXPOHHbIX 4acTOThbl AN1 COKpaLleHns MaccorabapuTHbIX

N CUHXPOHHbIX 3N1IEKTPOABUraTENEN HaMps>XeHneM pa3Mepos.

oT 3 fo 11 kB mowHocTbio 4o 8000 kBT Ha MOpCKKUX

MAPAMETP 3HAYEHUE

HoMunHanbHoOe HanpsykeHne nurarouwen cetn, B

i MpeobpasoBaTtenb YyactoTbl DCH-M npowen Bce

CNEYUMNCNOJTHEHNE NMPEOBPA3OBATEJIA YACTOTbI 3CH.
NCNOJIHEHUE ANA SKCTITYATALUNN HA ATOMHbIX CTAHUNAX

MpeobpasosaTenun YyactoTbl cepumn DCH cneuymanbHOro

MCNOJIHEHUA ANA 3KCNnNyaTaunun Ha aTOMHbIX CTaHUUAX.

MpeobpasoBaTenn COOTBETCTBYIOT TpeboBaHMAM
B COOTBETCTBUU C knaccoMm 6ezonacHocTu no HIM-001:
e 3 (knaccudunkaumoHHoe obo3HayeHne 3H) B cocTtaBe
CUCTEM HOpPMasibHOM 3KCNyaTaumn, BaxHbIX
ans 6esonacHocCTy;
¢ 4 (knaccudunkaunoHHoe o603HaueHne 4H)
B COCTaBe CMCTEM HOPMaJsibHOWM 3KCnyaTauum.

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue

N3roToBneHne n noctaBka npeobpasoBaTenei
4YacTOTbl, NpeAHa3HauYeHHbIX AN UCNOSb30BaHUS

B CMCTEMax HOpMasbHOWM 3KCMyaTaunm, BaXxHbIX

ans 6e30nacHOCTU, NPOU3BOANTCS C COBMOAEHMEM
TpeboaHumin HIM-071 «[paBuna oueHKMN COOTBETCTBMUSA
obopynoBaHusl, KOMNIEKTYOLWNX, MaTepnanos

1 nonydabpurkaToB, NoCTaBsseMbIX Ha 06beKTbI
aTOMHOW 3HEeprun»,

Mpwn ncnonb3oBaHun B MY KOMNNEKTYOLWMX
MMMOPTHOIro NPOM3BOACTBA BbINOJIHAKOTCA TpeboBaHMs
HM-071 n FOCT P 50.07.01.



MPEOBPA30OBATEJIb HACTOTbl CEPUN SMCH

NMPEOBPA3OBATEJIb HACTOTbl CEPUN SMCH

BecTpaHcdopMaTOpHbI Nnpeobpa3oBaTesib YacToThbI
cepun DMCH npeacTtaBnseTt coboi MHHOBALMOHHOE
obopynoBaHue ans apHEeKTUBHOIrO peLleHns BONpocoB
3Hepro- n pecypcocbepexeHus, obecneyeHuns
aBTOMaTM3aUMN TEXHONOMMYECKNX NPOLLEeCcCcoB

B 060OPOHHOV MPOMBbILIEHHOCTU, SHEPreTUKEe, aTOMHOMN
NMPOMBbIWIEHHOCTN, METANNYPrun, HeTEXMMNYECKON,
HedTerasoBom oTpacnasx, MalWMHOCTpoeHun, obnagaert
YAYyYLEHHbIMWU MaccorabapmuTHbIMKU NOKa3aTeNsiMn u
npeaHasHayeH ANns perynpoBaHus 4acToOTbl BpalleHus
ACUHXPOHHOW NN CUHXPOHHOW BbICOKOBOJILTHOM
3NEeKTPUYECKONM MaLIMHbI HOMUHA/bHbBIM HaMps)XeHneM
oT 3 o 10 kB 1 MmowHocTbo oT 315 kBT o 40 MBT.

+DC

MpeobpasoBaTenb, 3MCH obecrneumBaeT naaBHbIN
MycK MUN NJIaBHOE TOPMOXEHME C BO3MOXXHOCTbIO
pekynepaunn sHeEPrmu B C€Tb N peryanposaHune
YacTOTbl BPALLEHUS 31EKTPUYECKUX MALLUH

B TEXHO/TOMMYECKMNX MpoLieccax, CHMUXas 3aTpaThl
3N1EeKTPO3HEPTUM, UBHOC MEXAHMU3MOB.

MpeobpasoBaTenb YacTtoTbl cepnn DMCH BbINOSIHEH
no TOMOMOrMM MHOrOYpPOBHEBOIrO MOAYJ/IbHOIO
npeobpasosatens (MMC) ¢ npAMbIM NOAKNOYEHNEM
K CeTu.
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DyHKLMOHaNbHaA cxema CUnoBow Yactu npeobpasosarens 4actotsl OQMCH

MpeobpazoBaTenu 4acToThl



NMPEOBPA30OBATEJIb HACTOTbl CEPUN DMCH
KOHCTPYKLUWNA

NMPEOBPA3OBATEJIb HACTOTbl CEPUN SMCH

KOHCTPYKUWNA

MpeobpasoBaTenb YyacTtoTbl cepmn DMCH

KOHCTPYKTMBHO COCTOMUT U3 TPeX OTCEKOB:

e OTCeK ynpaB/ieHVs U BBOAa-BbiBOAA
(HN3KOBOJBTHbIN OTCEK);

e OTCEK BbINPSAMUTENS;

e OTCEK MHBepTOpa.

HW3KOBO/BTHBIN OTCEK COAEPXUT Creaytolune

3/IEMEHTbI:

® BXOLHOI peakTop;

e OrpaHUYNTENN NEepeHanpsXKeHNt Ha CTOPOHE NINHUK
CpelHero HanpsXeHus;

e y3e/ npeAsapsiia CUN0BbIX MoAYNeEr;

e hazHble gpoccenu;

® 3/1EMEHTbl CUCTEMbI YNpaBJIeHUS;

® laTUMKN BXOLHOMO HaMNps>XeHuUs;

e JlaTUMKUN BXOAHOMO TOKa;

® aTUMKUN BbIXOAHOIO HaMNpPsHKeHUs;

® [AaTUMKWN BbIXOAHOIO TOKA.

B cocTaB LI.IKaCbOB BbIMPAMUTENA U UHBEPTOPA BXOAAT
cunosble Mmoaynu. KonnyecTtso Mo,uyneﬁ 3aBUCUT OT
KJlacCa Hanpsa>XeHus.

NMPEOBPA30OBATEJIb HACTOTbl 2MCH
KOHKYPEHTHbIE MPENMYLLECTBA

e YcTonumBasa paboTta B ycnoBusax ryb60okMx NpoBanos
nuTatowen cetn (Ao -60%).

e AKTUBHbIN BbiNpsiMUTENb, obecneynsaroLmnii
BO3MOXHOCTb peann3aummn pekynepaTtmBHoOro
TOPMOXEHWS 3/1eKTPOABUraTENEM, a TaKxXe
perynmpoBaHnsa BXOAHOIo KO3 duuMeHTa MOLLHOCTHU
(B uenax KoMneHcaumm peakTUBHON MOLLHOCTU
B CUCTEME).

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue

Cuctema NPUHYOUTE/IbHOIO BO34YyLLIHOIo
oxnaxkaeHua

J"I"I"I"W
_I"I"F'I"ﬂ

OTcek HW3KOBONLTHBIN Otcek

BbINPAMUTENS oTceK MHBEpTOpa

CunoBow Moaynb

e BO3MOXXHOCTb KOHCTPYKTMBHO pa3aenuTtb
MHBEPTOPHYIO M BbINPSAMUTENBHYIO YacTu,
UTO pe3KO MOBbIWAET BO3MOXHOCTM pasMelleHuns
obopynoBaHus.

e BO3MOXHOCTb UCMOJIb30BaHUS OAHOrO BbINPSMUTENS
Ha rpynny MHBEPTOPOB.



MPEOBPA30OBATEJIb HACTOTbl CEPUN SMCH
TEXHUYECKUWE XAPAKTEPUCTUKH

NMPEOBPA3OBATEJIb HACTOTbl CEPUN SMCH
TEXHUYECKNE XAPAKTEPUCTUKU

MAPAMETP 3HAYEHUE

MHOFOYypOBHEBbIV MOAYJIbHbIV Npeobpa3oBaTtesb

3/6/10 KB (+10% / -15%);
35 kB u BblWwe - no 3anpocy

120% é”;l"equme 90 cek
150% B TeyeHune 3 cek

MokasaTenn HaaeXXHoOCT! n
rapaHTum OTKa3

[apaHTUHbBIN CPpOK
.............................................................................. L

YcnoBusa akcnayatauum Temnepatypa 3Kkcrnyataumm oT +1 go +40°C (BO3MOXHO paclUMpeHne AnanasoHa TemnepaTtyp no
3akasy)

KnuMmatnyeckoe ncnosHeHue YXn4

MpeobpazoBaTenu 4acToThl



NMPEOBPA3OBATEJIb HACTOTblI CEPUWN WUNTY-BUP

NMPEMMYLLECTBA

NMPEOBPA3OBATEJIb YHACTOTbI CEPUW LLUMTY-BUP

LNTY-BUP - ABYyX3BEHHbIN TUPUCTOPHbIN
npeobpasoBaTtesib YaCTOTbl, BbIMOSIHEHHbIN

rno TOMonorMm 3aBUCMMoOro nHBeptTopa Toka (LCI).
MpeobpasoBaTtenn YyacToTbl cepun LUMTY-BUP
npeaHasHayeHbl 419 YaCTOTHOMO NycKa, TOPMOXeHUS
W perynmpoBaHmnsa 4acToTbl BpalWeHUs CUHXPOHHbIX
MalKnH HanpsxeHunem oT 3 KB ao 15,75 kB MowHOCTbIO
00 100 MBT, CHMXeHMA 3aTpaT 3/1eKTPO3HEpPrum,
M3HOCa 3NeKTpoABUraTenen n NpuBoANMbIX

BO BpallleHMe MexaHU3MOB.

B KayecTBe CMHXPOHHbIX MalIWMH MOryT BbICTynaTb
CUHXPOHHbIE 3N1eKTpUYecKme asuratenu, a Takxe
CUHXPOHHbIE 31IeKTPUYECKNE FreHepaTopbl.

O6nacTtb npumeHeHus LWUNTY-BUP - yacToTHbIN NycK,
YaCTOTHOE TOPMOXEHME U perympoBaHne CKOpoCcTHn
BpaweHna CM pasnnyHbiX MEXaHU3MOB

C BO3MOXHOCTbIO peKyrnepaunm sHeprum B NUTaoLLyo
ceTb.

NMPEMMYLLECTBA INMPEOBPA3OBATEJ1IA YACTOTbI CEPUN LLUNTY-BUP

e Yn06CTBO 3KCNNyaTaunm obecneunBaeTcsl bnarogaps
BCTPOEHHOMY MYNbTY YNpaBAeHUsS C CEHCOPHbIM
aucnneem amaroHanbto 12,1 ¢ MUHTYUTUBHO
NOHATHbIM UHTEP(ENCOM.

e KMNA4 6onee 98%.

o OYHKLMNSA pe3epBMUPOBaHUS CUMOBbIX 3/IEMEHTOB
(SCR-TMpucTOpSbI) B CNy4ae nx BbiXo4a U3 CTPOS
obecneunBaeT BO3MOXHOCTb HEMPEPbIBHOW paboThl
npeobpasoBaTens 6e3 ocTaHoOBa.

e PexuM TopMOXeHUsA € PyHKLUMEN peKkynepaunm
SHEpruun B NUTAKOLWLYO CETb.

e MakcuMManbHas onepaTuMBHOCTb U yA06CTBO
obcnyxuBaHus obecneymBaroTCs OpUTMHaNbHOM
KOHCTPYKLMEN BblIKaTHbIX TUPUCTOPHbLIX MOAYNEN.

e beszonacHoCTb 06cnyxmnBaHmsa obecneunBaeTcs
Ha/IMUYMEM MeXaHUYECKUX U 3/1eKTPOMEXaHUYECKNX
610KNPOBOK, UCKAKOYAKOLWNX OWMOOYHbIE AENCTBUS
onepaTMBHOMO nepcoHana.

e Hannune BCTPOEHHbIX 3alLUT NO3BONAET
npeaoTBpaTUTb BO3HUKHOBEHME aBapUNHbIX
CUTYyauMin 1 3alNTUTb SNEMEHTbI YCTPOUCTBA
N 3NeKTpoABUraTeNS MPU BHYTPEHHUX N BHELIHUX
HEeMcnpaBHOCTSX.

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue
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Parynatop

DyHKLMOHabHasA cxema CUIoBou 4actu
npeo6pasosaTtens yactoTs! LUMATY-BUP



NMPEOBPA30OBATEJIb HACTOTbl CEPUWN WUNTY-BUP
TEXHUYECKUWE XAPAKTEPUCTUKH

NMPEOBPA3OBATEJIb HACTOTbI CEPUWN LUMTY-BNP
TEXHUYECKNE XAPAKTEPUCTUKU

NMAPAMETP 3HAYEHUE

3aBUCUMbIi MHBEPTOP TOKa

0-50/60 T (10 400 T o cornacosauio)
0,1% . B
................................................................................................................................................... Modbus RTU (Modbus TCP, ProfibusDP, Profinet n ap. no sakasy)
150% B TeyeHune 120 cek

200% B TeuyeHue 10 cek

3apgry|.qpmposaHHblﬁ craHaapt ISO 9001

KoHcTpykumns [P54
et Dpcusy
.............................................................................. Oxnaxaenne ......"PMHYOUTENBHOE BOSAYWHOE
MokasaTenn HaaeXxHoOCT! u CpenHasa HapaboTka Ha He MeHee 100000 vacos
apartiis eI e384 8815511155818 818135 AR 1
. Cpepnnit cpok cnykbel HE MEHEE A0 IO
[apaHTUIiHBIN CPOK no 5 net
aKcnayaTaumm

oT +1 fo +40°C (BO3MOXHO pacliMpeHue aManasoHa TemMnepaTtyp no
sakasy)
> 80% ( OHACHC:
0,59 npu wacrore 10..50 Ty

Knumatnyeckoe ncnosiHeHu

MpeobpazoBaTenu 4acToThl



LUKA® YIMPABJIEHUA WY
OCHOBHbBIE TEXHUYECKUWUE XAPAKTEPUCTUKH

LUKA® VTIPABJIEHUA LY

YCTPONCTBO NpegHa3Ha4eHo Ansa ynpaBieHns aneMeHTamm
CHP 1 nx KOHTPONS BO BCEX pexummax paboTbl,
auncnetyepusauunn genctemii anemeHToB CHP B npouecce
paboTbl, MMeeT BO3MOXHOCTb NepefaBaTtb faHHble

0 CcOCTOSAHUM cncTeMbl B ACY BEPXHETO YPOBHS, 4YTO
noasonset nHTerpuposats CHP B ACY o6bekTa 1 Tem
caMbIM peann3oBaTb COBPEMEHHYIO CUCTEMY yNpaBAeHUs.

B coctag LLIY BxogsT:
® MPOMBbILLIEHHbIA KOHTPOSNEP; o
® MPOMEXYTO4HbIE BXOAHbIE U BbIXOQHbIE SNeKTPOMEXaHNYecK e
pene, aBToMaTUyecKue BbIKSIKoHaTeny, 6y10Ku NUTaHUs
1 Npoyas annaparypa;
® KJIEMMHUKM AJ151 NOAKIIHOHEHUS,
® KHOMKM aBapuIiHOIO OTKITIKOHYEHUS (ONuusl);
® MepeksoyaTeny Belbopa pexxmmoB ynpasneHus CHP (onuus);
NCTOYHUK 6ecnepeboHOro NuTaHus (onumsl);
naHesb ynpaBneHns — 6e3BEHTUNINTOPHBIN KOMMbOTEP
C CEHCOPHbIM XVOKOKPUCTANTUHECKMM SKPAHOM
onsa opranmadaumm MTK «<ACMny»;
® MPOoUME OpraHbl yNpaBIieHUs — Mo COrNacoBaHmio
¢ 3aKas34mnkom.

BHewHwin Bug LY
OYHKUNOHAJIbHBIE BO3MOXXHOCTW:

¢ yrpaeneHune anemeHtamm CHP (K npumepy, AUckpeTHoe ® XXypHasn cobbITuin npouecca pabotbl CHP ¢ warom B 1 Mc,
ynpaBneHVe BbICOKOBOBTHBIMU SiHeKamu, ynpasneHve MO3BONSAOLLMIA ONPEQENNTL NMPUYUHY CcpabaTbiBaHUsA 3aLLmUT
npeobpasoBarensmm rno kaHany cesa3n RS-485 v T.n.); (owmbKa nepcoHana, HenpaBuIbHO MOArOTOBNIEHHAS CXeMa
® MOHUTOPWHI COCTOSHMA anemeHToB CHP; paboTbl NN 0TKa3 060pyLOBaHMS);

B3anmopevicTere ¢ ACY BEpPXHEro YPOBHS KaK Npu MOMOLL
OVNCKPETHBIX M aHANOroBbIX CUrHAMOB, TaK M MO KaHasiam CBA3N.

OCHOBHbIE TEXHUNYECKUME XAPAKTEPUCTUKU LUKA®DA YTIPABJIEHNA LY

MAPAMETP EO. N3M. 3HAYHEHUE

HomuHanbHoe HanpshkeHne nuTaHusa B ~220 nnn =220
HowwranbHoe HanpaxeHe onepatueHoroToka B ~220wm=220
mi\‘/'l‘(;u_lHochHH(‘)Tpe6né|‘-;v|ﬂ ............................................................ BTHe6onee1000 ........................................................
Mexanudeckoe vononeme no FOCT 30631-99 M3
CTeneHb 3;;‘”7“ |P41(IP54nosaKa3y) ..........................................
Tewneparypa okpyxamwed cpessi c or+lmo+d0
Braxwocts 10 80 (Ges obpasosaHus KoHpeHcata)

1000

Macca Kr He 6onee 300

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue



LLUKA® NMYCKOBOW KOMMYTALMOHHOW AMMAPATYPbI LUMKA
OCHOBHbBIE TEXHUYECKUWE XAPAKTEPUCTUKH

LLIKA® MYCKOBOW KOMMY TALIMOHHOW AMMAPATYPbI LLUMKA

LLikach kommyTaumoHHon annapatypsbl LUMKA npegHasHaveH ans
NOAKIIOYEHUs SNEeKTPOoABUraTens BBOGMMOro B paboTy arperara
K Mpeo6pasoBarernto 4acToThl.

B n3onunpoBaHHbIX gpyr OT Apyra BepTUKasbHbIX OTCeKax Lkadga
LLINKA ycTaHOBNEHbl OAMH UKW B BbICOKOBOJIBTHBIX KOHTaKTOpa
VNN BaKyYMHbIX BbIKNHOYaTENs Ha BbIABMXXHbIX ManorabapuTHbIX
TenexkKax C UCrnosib30BaHMEM CaAMOLEHTPUPYIOLLIMXCA CUMTOBBIX
KOHTaKTOB THMa «THONbMaH».

Me>Kp,y KOMMYTaUMNOHHbIM annapaTtoM U BbICOKOBOJIbTHbIMU
npoBOAHMKaMWU HaxooaTca U3oSinpytoLne LUTOPKU, KOTOPble OTAeNnAlT
NPOCTPaHCTBO KOMMYTaLMOHHOIO 3yieMeHTa OT NpoCTpaHCTBa
BbICOKOBOJIbTHbIX MPOBOOHNKOB.

BbICOKOBOETHOE M HU3KOBOJLTHOE 060PYAOBaHME OTAENEHO ApYr
OT Apyra MeTanIM4ecKMMN BHYTPEHHUMM CTEHKaMM LuKada.

BBoa/BblBOA CUAOBbLIX LUWH (kabenewn) — CBepXy U CHU3Y
B Nt060I KOMOUHALMN.

BHewHwni Bug LUMKA

OCHOBHbIE TEXHUNYECKWME XAPAKTEPUCTUKW LUMKA

MAPAMETP EO. UBM.  3HAYEHUE
HoOMUWHanbHbIA TOK rNaBHbIX Lienen A 400, 630, 1000, 1250
HomuHanbHoe HanpsixeHue rmasHbIX Lenen kB 3-10

HomuHaneHoe HanpsxeHue Lenen ynpasneHns B ~220 nnn =220
HomuHaneHas 4actoTa nepeMeHHOro Toka My 50

Tok noTpebnenns

* B LiensX NMTaHua npmeoda npu cpabatbiBaHUn A * He 6onee 5

* B LensxX NuTaHus NpuBoAa Npu yaepXXaHuy BO BKITFOYEHHOM COCTOAHUM e He Goree 1

CreneHb 3awuTtbl no FOCT 14254-96

MexaHu4eckoe uncrnonHeHve no FOCT 30631-99

MnepaTypa OKpy>aroLLei cpeapl °C

BnaxHocn;H %

BbICOTa Han ypoauew'lmmopﬂ M
Macca Kr 500 gns LLUMKA-K

750 pns LLUMKA-B

MpeobpazoBaTenu 4acToThl



FAPAHTUMHOE U CEPBUCHOE OBC/TYXUBAHUE

FAPAHTUMHOE 1 CEPBUCHOE OBCNY>XXUBAHUE

HIMM «9KPA» — Hay4HO-NPOM3BOACTBEHHOE NpeanpusaTue
NOMHOro uukna. Mbl BbldaeM KOMMMEKCHbIE peLLeHns

Ha BeCb CMeKTp BalUMX 3afay BNOTb 4O BBEAEHUS

B 9KCMyaTaumio U NpoBefeHNsA 06y4eHns BaLLmX
crneunanncToB.

BHEOPEHWE

CneunanncTbl Halero NPeanpuaTUS UMeT MHOTONETHUIA
OnbIT pa3paboTku, KOMMIEKCHOM NOCTaBKU 1 BHEOPEHUS
NPOEKTOB CUCTEM HaCTOTHOIO PEryINPOBaHUSA B Pa3fINYHbIX
oTpacnax NPoMbILLNEHHOCTU. Mbl TOMOXEeM BaM OCYyLLECTBUTb
npaBusibHbIN BbI6OP HEO6XOAUMOro 060pyaoBaHus. Beicokui
NMPOLEHT Nlokanuaawumm Hawero 060pynoBaHns NpakTU4eckn
WCKJII0HaET 3aBUCMMOCTb OT NMOCTaBKM MMMOPTHBIX
KOMMJIEKTYIOLLMX, YTO 06ecnevmBaeT MMHUMASbHbIE CPOKM
N3roTOBMEHMS.

FAPAHTUA

VYBEpEeHHOCTb B HAAEXHOCTU Hallero o6opynoBaHns
No3BONAET HAM NPELNOXUTbL BaM YBEJIMYEHHbI CPOK
rapaHTim — 36 MecsLleB CO OHS BBOAA B SKCyaTauunio

C BO3MOXHOCTbIO paclumpenus o 60 mecsaues ana oco6o
Ba)XKHbIX 06bEKTOB. BOMbLLION CPOK rapaHTUN 06BACHAETCH
Ka4yeCTBEHHOM afleMeHTHON 6a301 npeobpa3oBarenen,

a TakXXe Ka4eCTBOM M3rotoBneHus. NMoctossHHOe Hann4ne
OCHOBHbIX AeTanemn, CO6CTBEHHbIN CKNag KOMMNOHEHTOB
NO3BOMAIOT B KpaTHanLimne CpoOKn yCTpaHUTb BOSHUKLLME
HencnpaBHOCTY NyTeM rapaHTUHON 3aMeHbl 6J10KOB.

KAYECTBO

HIMM «9KPA» rapaHTuMpyeT BbICOKME NOKa3aTenun ka4yectasa
N HaJEeXHOCTWN KaXXgoro NOCTaBfIeHHOro npmeoaa.

[ns nogTBEPXAEHNS MakCMMaribHOMO COOTBETCTBUS
o6opynoBaHns TpeboBaHUAM 3aKas4mka KaxKablii
KOMMOHEHT npeobpasoBartens nogsepraeTca BCECTOPOHHUM
MCMNbITAHUAM Ha COBPEMEHHOM 060pyfOBaHUN

B CO6CTBEHHON NlabopaTopuu.

Hay4HO-
NPOW3BOACTBEHHOE
npeanpusitue

OBY4YEHUE

LLinpokas nporpamma o6yyeHuns paboTe ¢ npeobpasoBa-
TensiMm 4acToTbl MOXET ObITb ocyllecTBJieHa B Hay4HO-
o6paszoBartefnibHoM LeHTpe «OKPA». MNpepgnaratoTcs pasHble
BapuaHTbl 06y4eHus, OT 6a30BbIX Y4EOHbIX KYypCOB

00 nporpamm, pa3paboTaHHbIX C y4ETOM KOHKPETHbIX
notpebHocTeln 3akas4yumka.

PEMOHT, 3AMACHbIE HYACTU

B HIMM «3KPA» NOCTOAHHO NoanepXXMBaeTCcs CKNanckom
3anac OCHOBHbIX KomnnekTyowmx M4Y. Bce kKomnnekTyowme
B Cclly4ae HeO6XO4MMOCTN MOTYT MPOM3BOANTLCS

Ha NpegnpuaTUN B KpaT4yarniume cpokn. Kpome Toro,
MOAYnbHas KOHCTPYKLMSA CUIIOBOM CXEMbI

1 CUCTEMbI yNpaBneHus npeobpasoBartens No3BoNAT
6bICTPO MPOM3BOANTL PEMOHT NYTEM 3aMEHbI BbILLEALLNX

13 CTPOs 65IOKOB, KOTOPLIE, KaK MpaBuno, [OCTYMHbI AN
NOCTaBKM B CPOK A0 24 4acos.

CEPBVICHbIE CJTY>XXEbl

HIMM «9KPA» nmeeT 06LLMPHYI0 CETb CEPBUCHbIX LLEHTPOB
no scen Poccurickon ®egepauyunm, a Takxe B KasaxcraHe,
Y36ekunctaHe 1 ApMmeHuu.

PEMYTAUUA MPON3BOONTENA

OTBeTcTBEeHHOE oTHOLeHne HIMM «OKPA» K kadecTBy
BbIMyCKAeMOW NPOaYyKLNN NOATBEPXAEHO cepTudgmkaramm
0 BHELPEHUN Y NPUMEHEHMM CUCTEMbI KQ4ECTBa U CUCTEMBbI
MEHEe)KMEHTa Ka4yecTBa, a TakXXe NocTaBkaMu NpoayKLumm
Ha Takue OTBETCTBEHHble 06beKTbI, kKak ADC.



Anmartbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropog, (4722)40-23-64
BnaroBelyeHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnagueocTok (423)249-28-31
Bnagukaekas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpag, (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuH6ypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam Npoaaxk v noaaep)xku obpallantech:

MBaHoBo (4932)77-34-06
MxeBck (3412)26-03-58
MpkyTck (395)279-98-46
Ka3saHb (843)206-01-48
KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
KocTpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jnneuk (4742)52-20-81

KaszaxcraH +7(727) 345-47-04

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

Hab6epexHble YenHbl (8552)20-53-41
HuHui Hoeropog (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Hos6pbek (3496)41-32-12
HoBocu6éupck (383)227-86-73
OMck (3812)21-46-40

Open (4862)44-53-42
OpeH6ypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTpo3aBofck (8142)55-98-37
MckoB (8112)59-10-37

Mepmb (342)205-81-47

Benapycb +(375) 257-127-884

PocTtoB-Ha-[oHy (863)308-18-15
PsizaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MeTep6ypr (812)309-46-40
CapatoB (845)249-38-78
CeacTonosnb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CmMoneHck (4812)29-41-54

Coun (862)225-72-31
CraBponosb (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
Tam6oB (4752)50-40-97

Teepb (4822)63-31-35

Y36ekucraH +998(71)205-18-59

an.noyta: erk@nt-rt.ru || cant: https://ekra.nt-rt.ru/

TonbsATTH (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TromMeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Ydha (347)229-48-12
Xa6apoBck (4212)92-98-04
Ye6okcapbl (8352)28-53-07
YensbuHck (351)202-03-61
Yepenogel, (8202)49-02-64
Yura (3022)38-34-83
AKYyTCK (4112)23-90-97
fipocnasnb (4852)69-52-93

Kupruausa +996(312)96-26-47
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