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1. Obwme TexHuyeckne Tpe6OBaHNA K NPUMEHSEMBbIM NPEO6Pa30BaTENAM YaCTOThI.

B AAHHOM LOKyMEHTe CO/IEpXaTCs OCHOBHbIE TPEGOBAHMUS K CUCTEME YNPaBNEHMS! HACOCHBIM arperaToM Ha
ocHoBe npeobpasosatens 4acToTwl. MpeanaraeMas CUCTEMA [OMKHE NOMHOCTBIO COOTBETCTBOBAaTb faHHbIM
TPebOBaHUSIM, BCE HECOOTBETCTBMA JO/DKHBI (UKCUPOBATLCA M MPUNAraThes K TEXHNKO-KOMMEPUECKOMY
MPEANOKEHNIO OTACNBHBIM NPOTOKONOM. B AaHHOM AOKYMEHTE He NpWBOAMTCA TOYHOI creuudukaLum
CUCTEMbI, Creundukalus NpopabaThiBaeTcs U MOXET W3MEHSTLCA/NONONMHATLCA B Npouecce npopaboTiu
MPOEKTa, OAHAKO COOTBETCTBME OGLYMM TPEBOBaHUAM SBNSETCA 0683aTeNbHbIM.

Obwme TexHnyeckue TpeGoBaHuA onpeaensioT:
1. Tpeboeanusa K NMpoussoauTento (MocTasiumky) o6opyaoBaHus
2. TpeboBaHust K TEXHUYECKMM XapaKTepUCTUKaM npeobpa3cBaTens 4acToThl

O6uue nono)KeHuns

B AaHHOM AOKyMeHTe MpUBOASTCH OCHOBHbLIE TPeBGOBaHUA K CUCTeMaM YNPaBREHUa 3MeKTPONPUBOAOM,
OCHOBHbIM 3NEMEHTOM KOTOpOiA AIBNSETCA NpeobpasoBaTenib YacToTel, CucTeMa YNpaeneHns Ao/KHa BIITIOYATb
8 cebs  pononHuTenbHoe  obopyaosaHue, obecneuvBaiollee  Haanexailee  (GyHKUMOHMPOBaHHE
npeobpasosaTtens 4acToThl {BAUSHME Ha 3NIEKTPOABMIATE b, NUTAIOLLYIO CETb ¥ YYBCTBUTENBHOE INEKTPOHHOE
obopynoBaHue, cucTeMa BEHTUNALNW/KOHANUMOHMPOBAHNA). KpoMe TOro, B COCTaB CHCTEMbI fIOMKHE! BXOAUTb
BCTPOEHHblE NMBO BHELIHWE 61OKW, MOAYNM, CEKUMM M CUCTEMBI, obecneurBalolmMe peanu3aLumMic 3aAaHHOO
anroput™a YNPaBieHNA 3EKTPOTIPUBOLOM (CUCTEMA BEHTWISILNY/ KOHAMUMOHNPOBAHMS, CEKLMS nepeIioyeHus
ABuraTens Mexy npeobpasosaTeneM 4acToThl U NUTAIOWEN CeTbIO, MOAYNH, obecrieunBaioliMe COBMECTUMOCTL
npeobpasoBaTens YacToTbl U CyLLECTBYIOWeH ACYTT obvekra, U Tak fanee).
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Tpe6oBaHuusa K NpoussoauTenio obopynoBaHus .

MpousBoauTens npeobpazoBaTeneil  YacTOTbl  JOMKEH WMETb  ONbIT paboThl Ha  pblHke
fpeobpasosaTenelt yacToTsl He MeHee 10 neT 1 o6beM npoussoacTsa He MeHee 1000 W 8 rog ans nonyyeHms
rapaHTHii Ha MOCNEAYIOLLYI0 NOCTaBKy oBopyAoBaHUs Npy paclumMpenni NpOU3BOACTBa, NOCTaBKyY HEeoBXOAMMON
HOMEHKJTaTY bl 3aMNacHbIX YacTeil 1 oKasaHWe KBafMgMLMPOBAHHON TEXHUYECKOH 1 CEPBUCHON TIOAZICPXKH.

MponssoayTens (umeHHo MpoviasoauTens, He MocTaBiLMK) obopyfoBaHNA [O/MKEH UMEThL FIOCTOSIHHbINA
OhUC C KBaNUMULMPOBAHHLIM W JONYLEHHBIM K BbINONHEHUIO paboT nepcoHanoM B perMoHe, KyAa
TNaHUpYeTCA nocTaBka npeobpasosateneil YacToTsl. MecTHOE NpeAcTaBUTENLCTBO KOMNaHUM [1pov3BoauTENs
AOIDKHO OCYLLECTBAATL JIOKANbHYIO TEXHUYECKYIO MOAAEPXKKY PEanq3yeMoro rpoekTa, a Takke OCYLIECTBAATH
KOMMYHUKaLMIO MEXAY 3aKasuMKOM W 3aBOAOM - W3roTOBUTENeM oGOpY/AOBaHMS npu  HeobxoauMocTH
PaspeLICHUA  BOBHUKAIOWMX TEXHWYECKMX W OPraHW3auMOHHbIX npobneM.  JlokanbHbie npeacTaBuUTeENy
KoMnaHun — MpousBoAUTENs  [AOMKHEI GbiTh MOCTOSHHO AOCTYMHbI, CPOK WX nprbbITUS Ha OBLEKT HE JI0MKeH
npeBbillaTek 4 4acoB C MOMEHTA YBEAOMEHMUS.

WrKeHepHO-TEXHWUECKMIT NepcoHan KOMNaHuu — NocraBuuka (MpoussoauTens) obopyaoBaHus
RO/KEH  UMETb  3aBOACKME  CepTMdMKaTbl Ha  CaMOCTOSTENbHOE  BbIMOMHEHHE e MOHTAXHBIX,
MYCKOHAnazlouHbIX 1 CEPBMCHLIX pabOT, BK/HOYAA KOHTPONb COCTOAHMA npeobpazoBaTens YacToThI,
BbINO/THEHHBIX NOAK/TIOYEHNI U KOPPEKTHOCTH KOH(UIypaLmu o6opyA0BaHus.

MponssopnTens 06OPYOBaHUS B COOTBETCTBMM C KOMTPaKTOM [OJDKEH npoussectn o6ydeHue
0GCNYKMBAIOWETO  MEPCOHana, MpeanouTUTENLHO HENnocpeacTBEHHO Ha 00bekTe, rAe YCTaHOBNEHO
obopyaoBaHue, nuGo B MHOM MECTe 1o BLIGOPY 3aKasunka. B MMHUMANbHLIE 06beM 0byueHunn AOMKHLI BXOAWTL
oblue cBefeHns 06 UCToNb3yeMoM NpeoBpa3oBaTene YacToTh U APXUTEKTYPE CUCTEMbI YIIPABIEHUS, a TakKe
OCHOBHBIE CBEAGHUA O TEXHUYECKOM OOCIYXMBAHMM U NOKCKE U YCTPAHEHMM HeWCnpaBHOCTEN. [MocTaBLuMK
(MpoussoanTens) OBGOPYAOBaHWA JOMKEH MO COFNACOBAHMIO C 3aKa3UMKOM (B pamkax 3aKnigueHHoro
KOHTPaKTa) BbIMOMHATL YCTPaHEHWe HEeUCnpaBHOCTEN U PEeMOHT npeobpasosarteneil 4acToTbl B KpaTualiee
BpeMs '

MpoussoavTent obopyAoBaHUs BNpase BOOXUTL 06S3aHHOCTb MO BBOAY NpeobpazoBaTesis YacToThi B
SKCAyaTalmio M BbINONHEHWE  CepBUCHBIX  paboT Ha  pervoHanbHble  NpeACTaBUTENbCTBA WM
CReUNann3NpoBaHHbIe KOMNAHUK - NapTHEPD], MPU HAMYUK B HUX KBanudUUMPOBaHHOrO nepcoHana
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Tpe6oBaHMs K TEXHUUECKUM XapaKTepUCTMKaM Npeo6pa3oBaTens YacToTbl
O6iyume TpeboBaHus )
Mpeanaraemble B COCTaBE CUCTEMbI YPAB/IEHIS SIEKTPOMPUBOAOM NPEOBPasOBaTENM YaCTOThi I0MIKHb
fpeAnaraTbCa NoA CBOMM 33BOACKWM HaWMeHoBaHueMm. B TOM criyuyae, korga npeanaraetca o6opyhoBaHue
CO6paiHOe U3 COCTABHLIX YacTelt PasnUuHbIX NPOU3BOAMTENEN, MOMKHbI YKA3bIBATLC TOUHBIN KaTANOKHBI
HOMED VICXOAHOTO NMPOJYKTa, €ro MpOUSBOAUTENb, @ TAIOKE MOMHLIA MEPEYeHb U3MEHEHHIA, KOTOpbie Bhinm
BHECEHBI B MCXOAHbIA MPOAYKT. B ToM Cnyyae, koraa 3asBRseTCs npeobpasoBaTenb YacToThl poccuiickoro
MPONSBOACTBA, HE MMEIOWMIA WHOCTPAHHOTO MpPOTOTUNA, AOMXHBI 6biTb NPEAOCTABNEHbl fJaHHble O
MPEANPUATAN, HA KOTOPOM BLINONHAETCA MONMHBIA WAKN NPOM3BOACTBA, CBEAEHWS O KOMIUIEKTYIOLUNX, KOTOpbIE
BBIMYCKAIOTCA Ha AaHHOM NpeanpusiTuy, inbo 3aKynaroTcs Y CTOPOHHMX OpraHu3aLmii.

CooTBeTCTBME CTAaHAApTaM i

MNpeanaraeMble  Npeobpas3oBaTeny YacToTel W AYeiiKky CEKUUM  KOMMYTaUuM  HOSMXHLI  ObiThb
CepTUOUUMPOBaHbE Ha TEPPUTOPUM TaMOKEHHOrO Col03a M COOTBETCTBOBATb, KaK MUHMMYM, CNEeayIoLiMM
CTaHAAPTaM C AOKYMEHTANBHbLIM NOATBEPKACHUEM:

INEKTPOMArHUTHasA COBMECTUMOCTb TEXHMUECKMX cpeacre — TP TC 020/2011

MpoTokosl UCNbITaHMA NpeoBpasosaTens YacToThl AOMKEH 6biTb BHECEH B peecTp 3aKIIoMERMiN
SKCMEPTU3bI MPOMBILLNEHHON 6e30nacHocTy (GbiBlnin cepTidukaT PoctexHagzopa)

B Tom cnyuae, koraa npeobpasosaTenb 4acToThbl Gbi1 M3rOTOBAEH {nnbo sBnsncs Ga30BbIM NpUBOAOM)
3@ npefenamn TamoXeHHOTro coio3a, [MoCTaBlMK 06f3aH NpeaoCcTaBnTh MexyHapoaHble cepTubnKaTh
COOTBETCTBUA, KaK MUHMMYM, Ha EN61800-3 n 61800-5-1, a Tarke Ha Hanuuue mapkuposku CE.

06uMe TexHUUECKHE XapaKTePUCTMKM NpeobpazoBaTens YacToTbl

Ycnosua  yctaHoBkM — npeobpasoBaTeNb  YacToThbl OAHOCTOPOHHEro OBCYKUBaHKWA, [LO/MKHa
paspelatbCa YCTaHOBKA NPAKTUHECKW BIOTHYIO K CTEHe.

CreneHb 3aiyunThi — He HWxe IP31

Tonororua npeoGpazoBaTens YacToThl — (POPMUPOBAHIUE KPUBOH BLIXOLAHOrO HaNPSHKEHWS HOMKHO
obecneunsaTbCsi MOCAEAOBATENLHEIM COSAMHEHMEM ABYXYPOBHEBbIX  HU3KOBOMLTHBIX MHBEPTOPHBIX Aveek,
HanpsxeHne Ha BbIXOAe KaKAON AYEHKN JOMKHO (hopMMPOBATLCS METOAOM LLUMPOTHO-UMNYNLCHON MOAYNALMN.
Mpeobpasosaresb yacToTbl ADJDKEH NOCTABNiAITLCA KAK eMHOE KOMI/IEKTHOE YCTPOWCTBO. Bce o6opynosatve,
BKIIIOYas, TMPU UX HanUuuK, APOCCENM, pasfiennTenbHbie/M30MpYIowmMe/ MHOrOOBMOTOYHbIE TpaHchopMaTopsi,
wka ¢ naHenslo onepaTopa, BXOLHLIE/BLIXOAHbIE GULTPLI, NMBO MHOE OBOpYAOBaHUE AN COOTBETCTBYS
TpeboBaHMAM AAHHOMO [OKYMEHTa, HOMKHbI BXOAMTb B COCTaB CeKumii npeobpasoBatens yactothl. Obuiee
KOMMYECTBO CeKUMW Ans MOLWHOCTelM npusoaa Ao 1 MBT — He Gonee AByX. CeKuyust KOMMyTauuW AsuraTens
AOIDKHA BBIMOMHATLCA HA OT/AE/bHBIX AYEMKaX CEpUiHOrO MPOM3BOACTBA, aHANOFUYHBLIX NpUMEHsieMbIM Ha
MPEANPUATUN, U JOIKHA BLINOJIHATLCS W YCTaHAaBAMBATLCA OTAEMLHO OT NPeo6pasoBaTens YacToThl.

Mcxons u3 BO3MOMHBIX TOMOMOMHA U MOAYNLHON KOHCTPYKLMA npeobpasoBartenei YacToThl CpefiHero
HanpspKeHus, obA3aTeNbHO YCIoBME MPOAC/KEHUA paBoThbl NpuBoaa Mpyu BLIXOAE U3 CTPOs, KaK MUHUMYM,
OAHOTO CHJIOBOTO MOAY/IS U OAHOTO BEHTUAATOPA CUCTEMb! OXNAXAEHUS.

OxnaxkaeHne  npeoBpasoBaTens  YacToTel — 'BO3AYWHOE  NpuHyAUTEnbHoe.  KOHCTPYKTUBHO
npeobpasoBaTte/b YacTOTbl AOMKEH UMETb BO3MOXHOCTb MUTATH BEHTUNSATOPLI CUCTEMbI OXMGNIEHNA KAk OT
OCHOBHOTO WUCTOYHMKA MUTaHMA (ceTit 6 kB), TaK M OT BHEWHEro UCTOUHMKA NMTaHua 380 B. OxoHuaTenbHo
Crnocod ynpasneHns BEHTUSATOPaMN OMpefenseTcs no cornacosami;o,c 3aKasqnKoM K npopabaThiBaeTca Ha
Cragun  npoekTuposasua. B Tom cnyuae, korpa 6yder npeanaraTbcs npeobpasoBaresib  4acToTbl €
MHOrOOBGMOTOUHBIM  MOHMX@IOWMM  TpaHCOPMATOpoM,  OXaxaeHNe CeKUuMKM  TpaHcopMaTopa  AOMKHO
OCYLUECTBAATECS TONIbKO - BEHTUNSATOPaMU "Ha Kpble wikada. [pUMEHEHME ManOMOLHBIX HU3KOBOMLTHbIX
BEHTUNSATOPOB OXNaXACHUS BHYTPU CeKUMK TpaHcdopMaTopa, yCTaHaBNvMBaeMbix Ha pame TpaHcopmaTopa, He
fonyckaeTcs,

KoadduumenT nonestoro AeicTBua npeoBpasoBaTens 4acToThi BO/MKEH PacCuUTLIBATBCA, WCXOAA U3
BCEX 3/IEMEHTOB, BXOAAWMX B COCTaB npeobpasosatens, BK/IOHAs BCe APOCCEnM, TpaHcgopMaTophl,
BbINIAMWTE/IM, MHBEPTOPblI W BEHTMAATOPHI CUCTEMbl OXIAXKAEHUS. YKasaHue TobKo KNA wHeepTopa B



NPpeanoXennn He pomyckaeTcs.  3HadveHne KM ykasbiBaeTCs NpU HOMWHANLHOW BLIXOAHOW 4YacToTe U
HOMMHANLHOW Harpyske. Kpome TOro, B npeanomeHnn A0MKHA yKasbiBaTbCs MaKCUManbHas paccevBaemast
MOUIHOCTL NMPY paboTe npeobpazosatens.

KoadduumeHT nonesHoro AeiCTBUA, PacCUUTaHHbI B COOTBETCTBUK C TpebOBaHWAMU, UBNOXKEHHLIMK B
npegbiayilem abzate, 1omMKeH BbiTh He MeHee 0.96.

KoadbmumenT mMolHOCTM NpeoBpazoBaTens 4acToThl  AOMHKEH NPeflOCTaBRATLCA . B AManasoHe
u3MeHeHna Harpysku ot 20 o 100%. 37a BennumMHa He [omKHa 6bin MeHee Tawke 0.96 B gaHHOM AvanasoHe
6e3 NpuUMeHeHUs AONONHUTENBHOTO CEOPYAOBAHNS, HE BXOASILETO B cocTas Mn4.

®opMa KpPUBOW BBIXOAHOIO HarpskeHus AO/DKHA GbiTh MpUEAMMEHa K CHHYCOMAaNbLHON HACTOMbKD,
HAacKONIbKO 3TO BOSMOXHO B COOTBETCTBMM C NpejsiaraeMoil Tononorveid. He aonyckaercs npuMeHeHue
noBbILIGIOWEro TpaHcgopMaTopa nocne uHsepropa.

[ins opranuzaunu pexuMa 3anonHeHys Tpybei NpeobpasoBaTenb YacToTh JOMKEH UMETb BO3MOXHOCTh
CTabuibHON paboThl (6e3 KonebaHuii Toka ABMraTens) Ha Masbix YacToTax, uUTo A0MKHO GbiTh obecrieyeHo
NOCPEACTBOM BEKTOPHOrO pexuMa ynpasneHvs. B Tom ciyyae, korfia npeanaraeTtca npeobpazosaTesb YacToTbl
Ha OCHOBE MHBEPTOpa HanpsbkeHus, [ToCTaBLMK JOMKEH YKa3aTh KOJIMUECTBO CTyreHel B KPUBON BLIXORHOMO
HANPAXEHUS 1 aMIINTYAHOE 3HAYEHUE KaXK/oH CTyneHu.

WckakeHvie hopMbl KpUBOIE TOKa, MOAABAEMOTO Ha IBUraTeslb, HE AOMKHO npesblwiaTh 2%.

T10 BASHWIO Ha NUTAIOLLYIO CETb: UCKaxeHue GOpPMbl KPUBOIA ToKa, norpebnsemoro npecbpasoBaTtenem
HacTOThl U3- CETU, HE AO/DKHO MpeBbillaTh 5%, 4TO COOTBETCTBYET PEKOMEHAALMAM Haubonee MpUMEeHseMoro
ctaHpapTa IEEE 519. B TOoM cnyuae, korjga Tlocrasuuk npeanaraeT UCnonb3oBaHNe akTUBHOMO BLINPAMUTENS
(AB) Ha Bxope npeobpazoBatens 4acToThl, noTepu AB fOrxHbI yUuThIBaTLCS Npy pacuere K.

PacueTHbIi nokasaTeslb HapaboTK1 Ha oTkas MTBF — He MeHee 50 Thicsy Y4aces.
PacueTHbIi NokasaTesnb BpeMeHy BOCcCTaHoBneHus MTTR — He Gonee 30 MUHYT.
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O6Lyme TexHuueckne TpeboBaHus K BCTpOEHHOH CeKUMM pacrnpefieNieHns NUTaHWs Ha gBUraTenu
AnsA cxembl 6aiinaca (NpsiMoro riycka) agBurareneii.

B xauectse mateprana v30NSLMK AYEEK BCTPOSHHONU CEKUMM pacnpeaeneHus NWTaHWA Ha ABUraTenu
Ans cxeMbl Galinaca (npamoro nycka) ABurateneil [0KHa WCROMb30BaTLCS 3MOKCMAHAs cMmona v /[ unu
TPOHHO STUNEHMPONUIEHOBLIN Kayuyk. M30Maums AomkHa 6biTh NMOKPLITA 33UUTHBIM 3KPAHOM, WUMEIOLMM
NOCTOAHHOE ¥ HEMPEPLIBHOE COEAMHEHUE C 3aseM/ieHMeM suelikn. 3awuTHbIA 3KpaH AofXeH obecneumsaThb
NOKANM3aUUIo SNEKTPUHECKOrO MOMA SYelikK B npeAenax Kopryca anmnapaTosB M reoMeTpUUeckux pasmepoB
TOKOBEAYLLMX HacTedt. M3onauus sueek BCTPOEHHON CEKLMU PacnpeaeneHns NuTaHns Ha ABUTATENIN AN CXEMbI
Gaiinaca (npsmoro nycka) aeuraTeneit He AOSKHA TpeboBaTth npodunakTUueckoro obcnyxusanus (GbiTh
HeobCnyxMBsaeMon). '

YposeHb U30NALMKM TNABHbIX LieNell SueeK BCTPOSHHOMN CEKLUMM pacnpeneneHns nuTaHmns Ha ABUraTeENn
Ans cxeMbt Gaiinaca (NpaMoro nycka) ABMraTeneii AoMKHa COOTBETCTBOBaTL IP67 no FOCT 1516.1-76

Cekunst  pomxHa 6biTb  OCHallleHa HEOBXOAMMLIMM  GOKUpOBKaMK. Cekums Boibopa  ABnseTcH
CTaHAAPTHOMN NSl HECKOMBKMX TUMOPasMepoB NpeobpasoBareneii qaCT'oTbl.



2. Tpe6oBaHusa Kk YPI ans ynpasB/ieHUs TPeMsi CUHXPOHHBIMM ABMraTensiMu CAB16-41-12 (1250

KBT, 6KB).
N2 n\n | MapameTp, Tpe60BaHUs K NapaMeTpy 3HauyeHune
1 Tun npeobpasoBartens Altivar 1200/Altivar 6000 unu aHanor
2 [JaHHble ans 3akasa ATV1200-A1560-6060Y3S wnu aHanor
MpeobpasoBaTeNb YacToTbl LwkapHoro
3 UcnonHeHne
MCNonHeHus
4 Konuyectso 1 wr.
5 Twn asuratenen CuHXpoHHble asuratenu CAB16-41-12
O6uimne Tpe6oBaHus K MY !
6 TexHonorus pa6oTsl MY MHoroyposHesas LLIMM-Mogynsums
7 Twun NpMMeHIeMoro BuiNpAMUTENS AvoaHbiin
8 Tun npuMeHsemMoro uHBepTopa H-bridge, nocnenoBaTtensHoe coepmHeHue
9 Cxema BxofiHoW uenu MY MaccuBHas 30-nynbcHas
10 KonnyecrtBo cunoBbix syeek He meHee 5 Ha casy
11 Tun cunosoro TpaHchopMaTopa Cyxoil, MHOro06MOTOUHbIi
12 HanpsikeHne nuTaHus CUIOBOro MOy NS S4eiiku 3-¢pasHoe, 700-1400 B
13 CeteBoe nNuUTaHue, HanpsKeHue 6 kB TpexdasHoe
JonycruMoe OTKIOHEHUE NUTAKOLWEro HanpsYKeHUs
14 4 g -25%
6e3 oTkOYeHua MY
15 CeTteBoe nuTaHWe, YacToTa 50/60 'y +/-5%
16 MosiHag MouHoCTL 1560 kBA
PacueTtHas MOLLHOCTb, NoAKI04aeMoro
17 1304 kBt
3M1eKTpoaBuraTens
Meperpy3ka 120%: 150 A
18 MAX TOK B YCTaHOBMBLUEMCS pexmume
Meperpyska 150%: 120 A
He meHee 180 A B TeueHue 60 cek, kaxzble 10
19 MAX TOK B nepexoflHOM pexume ‘
MWH
MakcmanbHoe TpexdasHoe HanpsiXeHne paBHO
20 BbixoaHoe HanpsxeHne '
HanpsKeHuto cetu
21 . 0,2...120 I'y (U/f)
[WanasoH BLIXOAHOW YacToTbl
22 0...70 (BeKkTOpHOE ynpaBneHue)
CoaepxaHue rapMoHMK B KpPUBOM NoTpebnsieMoro
23 THDi <2%
ToKa
He MeHee 0.96 (B aAvanasoHe Harpysku 20-
24 KoadduumeHT MolHocTH
100%)
25 KoahdumumeHT nonesHoro aeicTems He mMeHee 96%
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®YHKUMKM ynpaBneHus asuratensmMm

OyHKUMA YNpaBneHUsi CUHXPOHHbLIMM
ABUraTesNisiM1 C BO3MOXHOCTLIO paboThl ¢

CYLUECTBYIOLLEN CUCTEMOI BO3BYXAEHMS

27

TpeboBaHus k Gaiinacy cMnoBsbIx sueek

SNEKTPOHHBIN (TBEpAOTENbHLIN) Baiinac
cunoBbIX Aveek. [pu cpabaTtbiBaHmu Baiinaca
MY He fOMKEH YMEHBILNTL CBOMX BbIXOAHBIX
XapakTepuCcTUK. NprMeHeHHe MEXaHWYECKOro

bainaca He aonyckaercs
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TpeboBaHus K OCHOBHbIM 3almTam

npeobpa3oBaTens YacToThl

CocTosHue cunosoro TpaHcgopMaTopa

Neperpy3ka aBuraTens

lpeBbIlLIEHUE TOKa CTaTOPHbIX OBMOTOK

[BUrartens

Tennosas neperpyska gsuraTtens

KopoTkoe 3amblkaHue Ha Bbixoge MY

«3aKNUHMBaHWE» Bana ABurartens

«Yxon» obopoToB ABuraTtens 6onee 5% ot

3afaHHbIX

HGDEHEHDH}KEHHE B 3BEHE MOCTOSAHHOIQ TOKa

[MoHuxeHHoe HanpsxeHue B 3BeHe

MNOCTOAHHOIO TOKa

lMeperpeB BuiNpsaMUTens

MNeperpes nHBepTOpa

lpeBblweHne TeMnepaTypsl B wWwKady

HEMCﬂpaBHOCTb BEHTUNATOPA OXNaXAeHUA

3awmra oT «Cyxoro» xopna
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TPGGOBaHMﬂ K UCTOYHUKAM MUTaHUSA KOHTPOJIbHBIX

uenen

MY ponkeH MMETL BCTPOEHHOE YCTPOHCTBO
GecnepeboHOro NUTaHUsA KOHTPONLHLIX LENEN.
MBI aonxeH 6bITb paccuntaH Ha paboty He

MeHee 30 MUHYT U1 6biTb YCTaHOBJIEH BHYTpU MY

30

PesepBHas cxema nuUTaHus aBuraTens (6aiinac)

[a (py4Hoii 6aiinac). BctpoeHHas cexkuus
pacnpezaeneHvs NUTaHus Ha TpW ABUraTens Ha
Ge3e cunoBbIx sueek ¢ TBEpAOTENBHOI
' U30/1ALUMEI C BO3MOXHOCTBIO OpraHM3aLmm
NpsIMOro MycKa KaX/0ro 13 arperaTtos (cxeMHoe

pelueHve cMoTpu lMpunokeHue 1.)

31

CreneHb 3alMThI

IP31
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TpeboBaHust K KOHCTPYKTUBY wikada Y

Kopnyc wkata aomkeH 6bITh BLIMNOAHEH U3

! CTasnu TONUIMHON He MeHee 2 MM

[KoHeTpykuma wkada fonxHa npegycmatpusars

cneunanbHble BCTPOSHHLIE NpUCnocobneHns

ANs TaKkenaxHplX pabot

33

Tpebosanus x obecnyxwmBasuio MY

14 aonKeH MeTb OAHOCTOPOHHE.

obcnyxuBaHme

KoHcTpykuuma MY gomkHa npeycMaTpusaTs
BO3MOXHOCTb 3aMeHbI (PUNTLTPYIOLMX
SNEMEHTOB (BO3AYLIHBIX (bUNLTPOB) Ge3

octadoBsa MY v CHATUS CMAOBOrO NUTarHs

34

OxnaxaeHue

MpuHyauTensHoe BO3AYyIIHOE

35

Mutanne BEHTU/IATOPOB OXNaxXAeHMs

OT OCHOBHOTO MCTOUHWKA NuTaHNs (ceTu 6 kB,
OT BCTPOEHHO#H 06MOTKM TpaHcgopMaTopa).
MUTaHne BEHTUNATOPOB OXNaXKAEHUS OT

BHEILUHWX UCTOYHWKOB He AcnycKaeTcs

36

PasMeuieHne BEHTUNATOPOB oxXNa)aeHna

BeHTUNATOPLI fOMKHBI BbiTh YCTAHOBAEHD! Ha
Kpbiwe M4, Pacnonoxenyvie BeHTvRsTOpOB

BHYTPM iliKadha He ZionycKaeTen

37

Tpebosanus K cucTeme oXnaxaeHus
TpaHcgopMaTopa

Cunosoit MHOroo6MOTOuHBIi TpaHcdopMaTop
AOMKEH BbITh OCHALEH CrieUMabHbIM KOXYXOM
Anst 06ecrnedeHnst MakCMaNbHOTO BO3LYLLUHOMO

MOTOKa , MPOXOAALLETO Yepe3 0GMOTKH

TpaHcdopmaTopa

38

PaccemBaemMass MOILHOCTb MpU  HOMUHAMBLHOM
Harpyske C YUETOM MOLUIHOCTH BEHTUNSITOPOB
CUCTEMbI OXNAXACHUS

< 52 kBTt

39

Mexarnueckne 6n0Kkuposkn MY -

MexaHuuyeckas 6nokuposka asepeii M4 u

AMTaoLLER AYeitkn

£1BEPU BLICOKOBOMLTHLIX OTCEKOB JOMKHL! BbiTh
CHaEH(éHbf CUCTEMOI KOHLIEBbIX BbIKHOUATENE!.
fpy OTkpLIBAHUK ABEPEl MpW NogaHHOM
HaNPSOKEHNN OMKHO NPOUCXOANTH

OTKMOYEeHKe ﬂpGOGpﬂBOBaTeﬂFI HacToThbi




HomxHa obecneunBatbes  Briokupoeka

ABepeil lWikada npeobpasosBartens YacToThl
3aMKaMu C FOrMKOW OTKPBITUS MNP MOMOLLM

Habopa knoyeit

MY gomxkeH nMeTb CBETO-3BYKOBYIO

40 ABapuiiHas CBETO3BYKOBas CUrHanvsauws CUrHaNU3auMIo YCTaHOB/IEHHYIO Ha KpbiLle
Wwkada
CMOTpOBbIE OKHa (4 LT Ha Kaxaoi fBepu) B
41 WHAMKaUmMs COCTOSIHUSA CUNOBLIX SYeeK CeKLUMKN MHBEpTOpa (CBeToaMoaHas
CMIHaNM3aUMA Ha KaXKA0W AYeike)
M4 foMKeH MMeTb BCTPOEHHOE YCTPOCTBO
42 TpeboBaHus K 3alLMTe OT nepeHanpsHKeHui orpéqueHMﬂ NepeHanpsKeHNs Mo BbICOKOMY
Hanps>xeHWIo
43 Beoa/BbiBOA Kabens CHuzy
44 TemnepaTypa okpyxaloLueii cpeab! (xpaHeHue) O1-10 po +60 C
45 TeMnepatypa okpyxatoLueit cpeabl (3xcnnyaTaums) Ot 0 #o +40 C, po +50 C ¢ orpaHuyeHUsMU
o 90 %, 6e3 koHaeHcauun, Ao 95 %
46 BnakHocTb
OMNUMUOHaNbHO
flo 1000 M 6e3 orpaHuyeHus no
47 Bbicota Hapa ypoBHeM Mopst
XapaKTepUCTUKaM
48 CroikocTb K BUGpaLmam YckopeHue 10 4.9 m/c2 (10-50 I'y)
49 LLlyMHOCTb npeobpaszoBaTens qaérOTbl MeHee 80 ABA (Bkntouasi BEHTUNATOPbI)
BO3MOXHOCTL MOAK/IIOUEHWMS AaTUYMKOB  3aLMThI
>0 ABuraTens e
51 AHanorosble BXOAbI ! Ykazatb
52 AHasoroBble BbIXOAbI Ykazatb
53 AnckpeTHble BXoabl YKazaTtb
54 AnckpeTHble BXoAbl (MMNYMbCHbIE) YKazatb
55 PeneiiHble BbIxoabl YKazaTtb
56 KOMMYHWKALMOHHbIe NOpPTb! (BCTPOEHHLIE) Modbus TCP
57 PycudmumposaHHbIi XK aucnneit [a
BO3MOXHOCTb ynpaBneHusi, BBoaa M U3MEHEHUsI
58 OyHKUMM rpatbMyeckoro TepMmuHana !
rnapaMeTpoB
OTobpaxkeHne coobLeHNii TONbKO B Buae KofoB
59 OTobpaxeHune coobLLeHuit
He aonyckaeTcs
60 CpenHssa Hapa6oTka Ha oTkas (MTBF), yac >50000
61 CpeaHee Bpems pemoHTa (MTTR), MUH ! 30




CpeaHee BpeMs MexAy pernameHTHbIMM paGoTamu

62 6
(MTBM), mecsay,
63 Cpok cnyx6b! MY He meHee 20 ner
64 CootBetcTBuMe cTaHaapTy IEEE 519 1992 Ja (noaTeepauThb)
65 YpoBeHb Nnomex B cooTseTcTBuM ¢ TOCT 13109-97 ‘ He Gonee 5%
YacToTHbIN Nnpeobpa3zoBsaTent CEpUitHO AOMKEH
66 TpeboBaHua K nporpaMMHOMy —obecrieueHuio,

CEpUIAHO  YCTAHaBAMBAaEMOMY Ha  YacTOTHBbIN

npeobpazoBaTtesnb

MNpuknagHole  yHKUMK
arperaTos

UMeTb criegylolme OYHKUMM yripaBneHus u
KOHTPOIS HACOCHbIX arperaTos:

MpeobpasoBaTteny 4acToTsl AOMKHbI BbiTb
NPUroAHel ANA ynpaBneHns LeHTPoGEeXHbI-
MW HaCOCHbIMW arperatami, U AOMKHbI y4u-
TbiBaTb Npn paboTe XapakTepuUCTUKKN Hacoc-
HbIX arperatos

lMpeoGpasosaTeny 4acToTbl AOMKHbLI OCY-
LEeCTBNATb KOHTPOIb 32 paboToi HACOCHbIX
arperaToB AnNA WMCMONb30BaHWS HacTpoex,
HauBonee noaxoAswWmMX AnNa AaHHoro oGo-
PYAOBaHWUA (Bpems pasroHa, HUXHAS CKO-
POCTb, BEPXHSAS CKOPOCTL)

B npeobpasoBatene 4acTtoTbl AOMKHbI
ObITb UHTErpMpOBaHHbIE NpUKNaAHbIE hyHK-
U1K, NO3BONAOLME NPUMEHATb UX B Kade-
CTBE MOAYNEei npu HacTpoiKe HacoCHOro
arperarta

MNpeoBpazoBaTent YacToThl AOMKEH MMETb
WHTErpUpPOBaHHYK yHKUMIO, npenoTepa-
LAIoLLY0 3aKMMHUBAHWE 3NEMEHTOB Hacoc-
HbIX arperaToB, yAansasi B aBTOMaTUYECKOM
pexvme HakannueaoLmecs OTNOXKEHUS

1
lNpeobpasosaTenk YacToTbl 4OMKEH peanu-
30BbIBaTb (PYHKUMIO NPOMbIBKM TpyGonpo-
BOAQA, OCYLUeCTBMAS NycKk ABWratens c 3a-
JaHHON NepuoanvHOCTBIO BO w3bexaHwve
3aununBaHUA HacocHOro arperarta

HDGOGDGSOBBTEJ'IB HacToTbl LOIMKEeH ocy-
LLECTBNATL 3aLUMTY HAaCOCHbIX arperaTtoB oT
Kasutayun

lMpeobpasosaTtens YacToThl OOIKeH
npegoTepawiate paboTy HAacocHOro arpera-
Ta Mpu OTCYTCTBUM [OCTATOYHOrO Konude-
CTBa XMOKOCTN U/MNK ero HU3KOM JaBneHum
Ha BcacbkiBaroLem naTpybke Hacoca

3allnTbl  HaCOCHbIX

1
MNpeobpasoBaTtent YacToThl AOMKEH UMETH
VHTErpuMpoBaHHY0 YHKUKIO 3alWMThl Mo
NpeBbILLEHNIO 33[JaHHOro pacxoaa, onpege-
nas, Takum obpasom, npopbiB TpyGonposo-
Aa uivnn paboty Hacoca 3a npegenamu pa-
Boyero ananazoHa




- [NpeoGpazoBaTens 4acToThl JOMKEH UMETb
WHTErpupoBaHHYIO (YHKUWIO 3aluThl Mo
AaBMeHWo Ha BLIXOe HacoCHOro arperara.
PaGota cuctembl Bo3amOXHa, ecnu gasne-
HUE HaxoAuTCH B AManasoHe MeXAy MuHM-
MarnbHbIM U MaKCUManbHbIM 3HA4YEHUSMMW

KOHTpOﬂb napamMeTpoB HAaCOCHOro arperara

- lNpeobpasoBaTtent 4acToTbl JOMKEH UMETH
WHTETPUPOBaHHY (PYHKUMID CcOXpaHeHus
XapaKTepuCTUK HAaCOCHOro arperara

- lNpeoBpasoBatenb 4acToTbl JOMKEH UMETH
WHTErpupoBaHHy0 yHKUMIO onpeaeneHus
abpekTnBHON pabouelt Touku (best effi-
ciency points, BEP) ans pabotbl B To4ke ¢
MakcumaneHelim Kr[ v onpegeneHus ot-
KroHeHust oT Haubonee adekTUBHOrO pe-
Xuma

FabaputHble pa3Mepbl M XapaKTepUCTMKM
ANA yCTaHOBKM (C y4yeToM cekumm 6aiinaca)

67 BbicoTta 2821 MM
68 LUnpuHa 5462 MM
69 nybuHa 1500 MM
70 Bec 6537 kr
lpOM3BOAUTENLHOCTE  BEHTUAATOPOB  CUCTEMBI
71 29900
OXNaXAEHWs
72 Motepu < 52 kBt
TpeboBaHMA K KOMIUIEKTHOCTM M obbemy
NOoCTaBKH
73 PyKOBOACTBO MO 3KcnyaTauum Ha PYCCKOM A3blke | [a
74 MNporpamMMHoe obecneyeHue Ha PYCCKOM $3bike Aa
= MpyHUMNUanbHble  cxeMbl  CMNOBOI  YacTU M Aa (cornacosaTb ¢ 3akasynKoM W NPOEKTHOM
> ynpasneHus npeobpa3oBaTesnieM YacToThl opraHusaunei)
1).cunoBas MHBEpTOpHas suelika - 1 wr.
2) npepoxpaHuTens (nnaskas BCTaBKa)
76 KomnnexT 3N CUNOBOW SAYEMKK - 2 LT,
3) onTuyeckas SIMHUA CBS3U - 5 LWT.
4) KOMNNEKT hUNLTPOB
77 Led-MoHTax Aa, cornacHo lNMpunoxeHus 1
12 MecsaueB ¢ MOMEHTa NOAKIOHEHUS]
78 lapaHTus Ha MY obopyAoBaHus, HO He Gonee 18

MECALEB C MOMEHTA MOCTaBKMU.
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3. TpeboBanus Kk YPI gns ynpasnenus aByMs ACMHXPOHHbIMK ABUraTensamu BAH (800 kBT, 6KB).

N2 n\n | Mapametp, Tpe60BaHUsA K NapaMeTpy 3HayeHue
1 Twun npeobpa3zoBaTtens ' Altivar 1200/Altivar 6000 wnu aHanor
2 [aHHble ans 3akasa ATV1200-A1040-6060B3S wnu aHanor
lNpeobpasoBarens YacToThl WKadHOro
3 WcnonHeHne
UCMONHEHUs
4 Konunyecrso 1 wr.
Twun aABuratenemn ACHMHXpOHHble ABuratenu BAH (600 kBT, 6kB)
06wme TpeboBanms k NY
6 TexHonorus pa6otsl MY MHoroyposHesas LLUMM-Mogynsuus
I Tun NpUMEHSEMOro BbiNpsaMUTEnNs AvoaHsli
8 Tun npumeHsemoro uHBepTOpa _ H-bridge, nocnegoBaTensHoe coeguHeHue
9 Cxema BxoaHoM uenu MY ' MaccusHas 30-nynbcHas
10 KonnyecTBo cunoBbIx siueek He MeHee 5 Ha dhasy
11 Tun cunosoro TpaHcgopMaTopa Cyxoii, MHOroo6MOTOYHbIIA
12 HanpsbxeHne nutaHus cunoBoro Moayns sueiiku 3-¢hazHoe, 700-1400 B
13 CeteBoe NUTaHWe, HanpsiXeHue 6 kB TpexdasHoe

[lonycTUMOe OTKNOHEHWE MUTAIOLWErO HaNpPSHKEHUS
14 -25%
6e3 oTknoyeHus N4y

15 CeTeBoe nuTaHuWe, YacToTta 50/60 'y +/-5%

16 MNonHas MolHoCTbL 1040 kBA
PacueTtHas MOLLHOCTb, NoAKIOYaEMOro

17 869 kBT
3NEeKTpoJBUraTens '

Meperpyska 120%: 100 A

18 MAX TOK B YCTaHOBMBLLEMCS peXuMe
MNeperpyska 150%: 80 A

He meHee 120 A B TeueHue 60 cek, kaxable 10
19 MAX ToK B nepexogHoOM pexume
MWH

MakcuManbHoe TpexdasHoe HanpspkeHve paBHO
20 BbixoaHOe HanpsikeHue
HanpsKeHWo CeTu

21 0,2...120 'y (U/f)

[WanasoH BLIXOHOW YacToThbl
22 0...70 (BeKkTOpHOE ynpaenexue)

CopepxaHue rapMOHMK B KPWBOM MoTpebnsieMoro
23 THDi <2%
TOKa

He meHee 0.96 (B aAvanasoHe Harpysku 20-

24 KoadduumeHT MowHocTH
P , 100%)

25 KoadduumeHT nonesHoro geiicTens He meHee 96%

11
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GYHKLUMM yNIpaBASHUA [BUraTENaMI

DYHKUNS YNPaBReHns aCUHXPOHHLIMY

ABuratensimMu

|

27

Tpebosanus k Galinacy cunosbIX sueek

SNEKTPOHHBLIN (TBEPAOTENbHLIA) ﬁaﬁnac_
CUIIOBBIX AUEeK. Mpu cpabatbiBaHnK Bakinaca
™Y He AoMmKeH YMEHbLUUTL CBOWX BbIXOAHBIX
XapaKTEPUCTMK, TIpUMEHEHNE MEXaHWIECKOTO

i

6alinaca He fonyckaeTcs

28

TpebosaHus K OCHOBHbBIM 3aiuTam

npecbpasoBaresis YacToThi

CocrosiHue cnunosoro TpaHcdopmaTopa

Meperpy3ka asuraTens

[peBblleHre ToKa CTAaTOPHbLIX 06MOTOK

ABuUraTtens

TennoBas neperpyska gsvraTtens

- KopoTkoe 3amMblkamue Ha Boixoge M4

«3aknMH1BaHue» Bana ABuratens

_«Yxon» obopotos asurarens 6onee 5% ot

3dflaHHbIX

HEPEHaHpﬁ}KEHMG B 3B€HE NOCTORHHOTO TOKA

MoHMKEHHOE HaNPsHXEHKe B 38eHe

NOCTOAHHOIo TOKa

Neperpes seinpaMuTens

eperpes uxBepTOpa

MpeBblileHne TeMnepaTyphbl B Wkady

HéMCHpaBHOCTb BEHTUNATOPa OXNAaXAeHNs

: 3awmTa ot LCYXOro» xXoaa

29

TpeboBaHua K UCTOYHMKEM NATAHUA KOHTPOMbHbLIX

Lenei

MY fomxeH UMeTb BCTpoeHHoe YCTPOICTBO
BecnepeboitHoro MUTaHus KOHTPOJIbHLIX Lieneii.
VIBIT gomxeH GbITk paccunTan Ha paboTy He

MeHee 30 MUHYT U 6biTb yCTaHoBMeH BHYTpY MY

30

Pe3epBHasi CxeMa NUTaHUst ABUraTens (6aitnac)

Ha (pyuHoii 6aiinac). BctpoeHHas cekums
pacnpefeneHus NUTaHWs Ha ABa ABUraTens Ha
6e3e cnnoBbIX SueeK ¢ TBepAoTeNbHOIM
M30/1514MeEl C BOIMOXHOCTBIO OpraHuU3aLmum
MPSIMOrO MYCKa KAaXA0To 13 arperartoB {cxemMHoe

| __peiueHue cMoTpu Mpunoxenue 1.)

31

CreneHb 3aluThl

* P31

12




32

TpeboBaHNA K KOHCTPYKTUBY Wwkada MY

Kopnyc wkada aomkeH BbiTb BHINOAHEH N3

CTa/IM TOMIMHOW HE MeHee 2 MM

KoHcTpykuma wkada pomkHa npeaycmaTpusats
CrneuuabHble BCTPOSHHLIE NPUCTIOCoBReHus

L9 TaKenaxHbiX paboT

33

Tpebosanua k o6cnyxusanumio 4

MY pomxeH uMeTb 0HOCTOpPOHHEee

obcnyxusanve

KoHcTpykuus MY gosmkHa npeaycMaTpuBsaTh
BO3MOXHOCTb 3aMeHbl (PUNLTRYICLINX

3M1eMEHTOB (BO3AYLWHBIX HUNbTPoB) 6e3

octaHoBa M4 u cHATUA CMNOBOIrO NUTaHUA

34

OxnaxaeHue

MpuHyauTenbHoe Bo3AyLWIHOE

35

finTanne BEHTUNRATOPOB OXNa)XaeHua

OT OCHOBHOIO MCTOYHMKa nuTaHus (ceTn 6 kB,
OT BCTpoeHHOH 06MOTkY TpaHcgopMaTopa).
[uTaHne BeHTURATOPOB OXnaXaeHUs oT

‘BHELLIHMX UCTOMHMKOB He AOMyCcKaeTca

36

PasMelweHne BEHTUNATOPOB oxXNa)XaeHna

BeHTnATOPLI AOMKHBI GbITh YCTAHOBNEHbI Ha
Kpbiwe M. PacnonoxeHne BEHTUASTOPOB

BHYTPYM wikada He gonyckaeTcs

37

Tpebosatus K cucreme oxXnaxgeHus
TpaHchopmaTopa

Cunogoii MHOTOOOMOTOUHBIN TPaHChopMaTop
AOMKEH GbiTh OCHALLEH CreLManbHbIM KOXKYXOM
Ansi obecrieveHns MaKCUManbHOrO BO3AYLLHOMG

NOTOKa , NPOXOASALLEro Yepe3 0bMOTKY
TpaHchopMaTopa

38

PacceniBaemas MOWHOCTE TPW  HOMMHANLHOK
Harpyske C Yy4YeTOM MOLIHOCTU BEeHTHUAATOPOB

CUCTEMbI OXNaXXAeHust

< 35 «BT

3

39

MexaHnueckue Gnoxkuposxm 14

MexaHuueckas 6noxuposka asepeit MY ¢

MUTAICLLEN Adeiiky

[1BepU BbICOKOBOJILTHBIX OTCEKOB AOMKHBI BbiTh
CHabXeHbi CUCTEMOI KOHUEBLIX BLIKJTIOYaTENEA.
Ipn oTkpbIBaHK ABEpeli Mpu nogaHHoOM
HanpsPKeHW I0MKHO NPOMCXOAUTh

OTKNIOYEeHue Flp806p33086Teﬂﬁ HacToThi

13



HomxHa obecneynsaTbes GNoKMpoBKa ABepeit
LKapa npeobpa3oBaTens 4acToThl 3aMKaMu C
NOrUKOW OTKPLITUS NPy NomoLyy HaBopa

KItouen

MY nonMKeH MMEeTL CBETO-3BYKOBYIO

40 ABapuitHas CBETO3BYKOBas CUrHanM3aums CUrHaNM3aLUuio YCTaHOBMIEHHYIO Ha KpblLLe
| wkada
CMOTpOBbIE OKHa (4 LT Ha Kax/aoi ABepu) B
41 MHAMKaums COCTOSHUSA CMNOBbLIX Sueek CeKuun nHBepTopa (CBETOAMOAHAN
CUrHaNU3auUmsa Ha Kaxuoii sueiike)
‘14 foMmKeH MMeTb BCTPOEHHOE YCTPOICTBO
42 TpeboBaHua K 3aluTe OT NepeHanpsKeHui OrpaHMYeHns nepeHanpsXeHus rno BLICOKOMY
HanpskeHuto
43 Beoa/BbiBOA Kabens CHuzy
44 TemnepaTypa okpyxaroLei cpeabl (XpaHeHue) Ot -10 go +60 C
45 TemnepaTypa oKpy>atoLLen cpeabl (skcnnyaTaums) Ot 0 go +40 C, go +50 C ¢ orpaHnyeHUsiMm
A0 90 %, 6e3 koHaeHcaumn, Ao 95 %
46 BnaxHocTb i
OMUMOHaNbHO
[lo 1000 m 6e3 orpaH1yeHns no
47 Bbicota Hag ypoBHeM Mops
XapakTepucTuKam
48 CToMKOCTb K BUBpaLmsm Yckopenue Ao 4.9 mM/c2 (10-50 I'y)
49 LLlymHOCTb NpeobpazoBaTens 4acToTbl MeHee 80 ABA (Bkntoyasi BEHTUISTOPSI)
BO3MOXHOCTL MOAK/MNIOYEHNUS [ATUMKOB 3alUWThI
50 Oa
asurartens
51 AHasioroBble BXOAbl YKazatb
52 AHanoroBble BbIXOAbI Ykazatb
53 AuckpeTHble BXoabl YKazaTtb
54 AvcKpeTHble BXOAbl (UMY /bCHbIE) YKazatb
55 PeneiiHble BbIxoabI i YKazatb
56 KOMMYHM1KaUMOHHBIE NOPTbI (BCTPOEHHbIE) Modbus TCP
57 PycndunumuposaHHblin XKK aucnnei Ja
BO3MOXHOCTb ynpaBneHusi, BBoaa M U3MEHEHUS!
58 ®yHKUMM rpacuyeckoro TepMmHarna
. napameTpoB
. OTobpaxeHue coobLIEHMI TONLKO B BUAE KOAOB
59 OTobpaxeHune coobLeHni
He Jonyckaercs
60 Cpentsas HapaboTka Ha oTkas (MTBF), uac >50000
61 CpeaHee Bpems peMoHTa (MTTR), MUH 30
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CpefiHee BpeMsi MeXAY perfiaMeHTHbIMU paboTaMu

62 6
(MTBM), mecau
63 Cpok cayxbul N4 He menee 20 ner
64 CooteercTBue crangapty IEEE 519 1992 Ha (nogrsepautb)
65 YpoBeHb NoMex B cooTBeTcTenm ¢ TOCT 13109-97 He 6cnee 5%
YacToTHbIA Npeobpasosarenb CEPUIHO JOMKEH
66 TpeboBahua K nporpaMMHOMYy —oOBecredeHuIo,

CEPUAHO  YCTAHaBNMBAEMOMY Ha  YacTOTHbIM

npeobpaszosaTteib

UMETb creayiolme GYHKUMY YApasieHns v
KOHTPONS HACOCHbIX arperarTos:

- TpeoBpasceaTenu 4acTOTbl JOMKHLE GbiTb
ApUrogHsl ANs YNpaBneHNUs LeHTPOGEXHbI-
MU HACOCHBIMW arperatami, U JOIKHbI yuu-
ThIBaTh Npu paboTe XapaKTepucTUK Hacoc-
HbIX arperaros '

- TlpeoGpasosatenu 4acToTel [OMKHbI OCY-
* LECTBIATL KOHTPONb 33 paboToll HaCoCHbIX
arperaTteB AnNs MCMOMb30BaHUst HaCTPGEK,
Haubonee nogxogawmx Ana AaHHoro o6o-
pynoBaHMA (BpeMst pasroHa, HYKHAA CKo-
POCTb, BEPXHAS CKOPOCTH)

- B npeofpasoBatens 4acTOThbl AOMKHbI
ObiTb UHTErPUPOBAHHbIE NPUKNaAHbIe DYHK-
Uui, NO3BONAKLME NPUMEHRATL MX B Kaue-
CTBE MOJYNeW npu HacTpolike HaCOCHOro
arperara

- [peoBpasosaTent YacToTs! JOMKeH UMeTh
WHTErpUpOBaHHy0 yHKUMIO, npefoTepa-
LQFOLLYIO 3EKIUHUBAHNE 3NEMEHTOB Hacoc-
HbIX arperaTtoB, yJansas B asTOMaTUYecKOM
PEXMME HaKkanmBaloLLMecs OTAOKEHUS

-, TpeobpaszosaTenb 4acToThl JOMKEH peanu-
30BbIBATb (DYHKUMIO RpoMbIBKM TPySonpo-
BOJa, OCYLWECTBNAA NYCK OBWraTensa ¢ 3a-
A3HHOW nepuoguuHocTed BO UsbexaHue
3aunnBaHng HacoCHoero arperara

- TpeoBpasosatens 4acToTbl JOMKEH OCy-
LWECTBNATL 3aLUTY HACOCHLIX arperatos oT
KasuTaumy

- Tpeobpaszoearens YacTOThE DomKkeH
fipefoTEpallars paboTy HacoCHOro arpera-
Ta ,Npy OTCYTCTBMM LOCTATOMHOrO KOnMuvue-
CTBa XMUIOKOCTY WA ero HU3KOM AaBnerun
Ha BcacbiBalotem natpybke Hacoca
MpuknagHole  yHKUMM HaCOCHbIX
arperaTos

3alYKThI

-+ NpeoBpasosaTtens 4acToThl JOMKEH UMETH
UHTErPUPOBAHHYI0 YHKUMID 3atiUTRE 110
NpeBELILLeHNI0 3aRaHHOro pacxoa, onpesge-
na8, Takum obpasom, npopbis TpyGonposo-
Aa w/unu paboty Hacoca 3a npejenamu pa-
Bovero guanasoHa
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lNpeobpasoBatenb 4acToThl JOMKEH UMETh
WHTErpupoBaHHY0 YHKLUMIO 3alUWMTbl MO
OaBNeHUD Ha BbIXO4e HacOCHOro arperara.
PaboTa cucTeMbl BO3MOMHA, ecriv Aaene-
HWE HaxoauTCA B AUanasoHe MeXgy MUHW-
ManbHbIM U MaKCUMarbHbIM 3HaYEHUAMM

KoHTponb napameTpos HacocHoro arperata

lNpeobpasoBaTens 4acToTbl AOMKEH UMETb
WHTErpMpoBaHHylo (YHKUMIO COXpaHeHus
XapaKkTepUCTUK HACOCHOTOo arperara

MNpeobpasosaTenb YacToThl AOMKEH UMETb
MHTErpUPOBaHHYI0 YHKUWIO onpeneneHus
acbdekTmBHON paboueii Touku (best effi-
ciency points, BEP) ans pa6oTbl B Touke ¢
MakcumaneHbiM KM v onpeneneHus ot-
KIOHeHUsi oT Haubonee aceKkTUBHOrO pe-
Xuma

FabaputHble pa3Mepbl M XapaKTepUCTHKM

AN yCTaHOBKM (C yuyeToM cekyuu 6aiinaca)

67 BricoTta 2590 MM
68 WupuHa 4585 MM
69 ny6uHa 1400 MM
70 Bec 5084 kr
[TpoM3BOAUTENBHOCTL  BEHTUIATOPOB  CUCTEMbI
71 19900
oxJlaxaeHus
72 MoTepun < 35 kBt
Tpe60BaHUA K KOMIUIEKTHOCTM M 06beMy
NnocraBKu
73 PYKOBOACTBO MO 3KCN/yaTaumMmM HA PYCCKOM S3bIKE Ha
74 lporpamMmHoe obecneyeHne Ha pycCKOM Si3blke Jik]
- MpuHUMNUanbHBIE CXeMbl CMNOBOI  4YacT Aa (cornacosaTtb € 3aKa3uyMKOM U NPOEKTHOIA
YnpaeneHns npeobpazoBaTenem yacToThl opraHusauuen)
1) cunoBas MHBEPTOPHaA AYeika - 1 wWT.
2) npenoxpaHuTensb (N1aBkas BCTaBKa)
76 KomnnekT 3UM CUNOBOW AYEHKN - 2 LWIT.
3) onTuyeckas NMHWA CBA3M - 5 WT.
4) KdmnneKT ¢unsTpoB
77 LWed-MoHTax 43, cornacHo MNpunoxeHus 1
12 MecaueB C MOMeHTa NOoAKII0YEeHUs
78 lapaHTus Ha MY obopyaosaHus, Ho He Gonee 18

MecCALEeB C MOMEHTA NOCTABKWK.
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4. TpeboBaHusl kK 06bEMY M COCTABY BbINOJIHSIEMbIX YCNYT B 06beMax wed-MoHTaNKa.

4.1.Mpuemka obopynoBaHus Ha o6bekTe 3aKkasuMka C LeNbio NPOBEPKU KOMM/IEKTALMM U BbISBIEHMS Je-
(hEKTOB, COOTBETCTBUE KOMIMIEKTHOCTH MOCTABKM cneumdukaumm KoHTpakra.
4.2. MexaHnyeckas UHCreKums:

— nposepka Kopryca M4 Ha npeaMeT MexaHnyecknx AedopMaumii n NoBpeXAeHUii:

— MpOBEPKa UCNPaBHOCTM MEXaHWU3MOB 6/IOKMPOBKK ABEpeir;

— MpOBEpka CWIoBOro TpaHCopMaTopa Ha NpeAMET HanMuMst HEe3aTSHYTbIX COeIMHEHUI, Ue-
NIOCTHOCTM KaTyLIEK, OTCYTCTBUE MOCTOPOHHMX NPEAMETOB WU rPsA3m;

— MPOBEPKa CU/NOBbIX MHBEPTOPHBLIX SHEEK Ha NMPEAMET HEe3aTAHYTbIX GONTOBLIX COEAMHEHMI, OT-
cyTcTBME AeOPMaLMii N MOBPEXAEHUIA, OTCYTCTBME MOCTOPOHHUX BELECTB M IPA3M Ha U30M5-
LIMOHHbIX MaTepUasnos 1 3NEMEHTax;

— NPOBEPKa LENOCTHOCTU NpeaoXpaHUTenell MHBEPTOPHLIX SYeeK.

4.3.MpoBepka NpaBUNLHOCTK YCTaHOBKU [Y:

— MpoBepKa NpaBUILHOCTU KPenieHus K nosy; .

— NPOBEPKA YCTAHOBKM CEKLMM LUKA(OB «B IMHUIO» U MO YPOBHIO;

— MPOBEPKa NpaBUIbHOCTH COEAMHEHNS TPAHCHOPMATOPHOM U UHBEPTOPHOM CEKLIMM.

4.4. BHyTpeHHuMin MoHTax MY (NpoussBoauTCs creymnancTamm nocrasLUMKa):

~  YA3/IGHME TPAHCMOPTUPOBOYHBIX GONTOB (ANs KaX/10i CUIOBOI Aueiikn);

~ YCTAHOBKA 1 MOHTaX CUJIOBbLIX ueeK (B C/ly4ae NoCTaBKM CUIIOBLIX SIHEEK OT/AESbHO);

— YCTAHOBKA@ W MOHTaX CUJIOBbIX BbITSXHbIX BEHTUNISTOPOB;

— YCTaHOBKa M MOHTaX CBETO3BYKOBOW CUrHanM3aUmMi Ha Kpbiwe wkada MY;

— YCTaHOBKa v noAkitoyeHne rpaduyeckoit HMI naHenu ynpasneHus;

= MOHTaX CM/NOBbIX Kabeneii NUTaHNs CUMOBBIX AYeeK OT BXOAHOMO TpaHcdhopMaTopa;

= MOAK/MOYEHNEe BbIXOAHLIX AAaTYMKOB TOKaA;

—  MOHTaX CUnoBbIX kabeneit NUTaHWs BXOAHOTO TpaHchopMaTopa OT CUIIOBOTO TepMUHana;

— MOAKNIOYEHME OMTUYEeCKNX Kabeneii CBA3M OT YNPaBASIOLEr0 KOHTPONIEpa K CUMOBLIM Sueii-
KaM ;

— MOAK/IOYEHME NUTAHNA CUIOBBLIX BEHTU/IATOPOB, NMPOBEPKA MX «CBOBOAHOIO» XOAa.

4.5.Tpouenypa nycko-HanafouHbIX PaboT (MPOM3BOAMTCS CrieLManucTamm NoCTaBLLUWKa COBMECTHO C NMepco-
HanoMm 3aka3uuka):

— TpOBepKa COOTBETCTBMSI CUIOBOTO NMTAIOLEro TpaHchopMaTopa;

— NpoBE&pKa roTOBHOCTU BBOAHOMN 3aLUMTHOMN SYUeiiku; \

— NpoBepka napaMeTpoB 3NeKTPOABUraTeNs ;

— NpOBEpPKa NpaBUJIbLHOCTU CUCTEMBI 333EM/IEHUS; .

— TpOBEpKa MOMEHTOB 3aTSDKKM CUIIOBbIX M KOHTPOJIbHBIX Lieneli;

— npoueaypa napamertpuposaHus M4 noa 3agavy 3akasumka (6e3 cunosoro HanpsxeHus);

— nposepka pabotb! MY (3neKTPOHHbIE KOMMOHEHTLI) 663 NoAaYM CUNOBOrO HanpskeHus;

— Noja4a CMI0BOrO HanpsKeHWs, NPoBEpKa NPaBUSIbHOCTU 3apsAAa eMKOCTEN 3BEHa NOCTOSHHOMO
TOKa MO KaX/ioW CW/IOBOI fYeliku, NpoBepKka MpaBUILHOCTM BpallleHUs CUSIOBbLIX BEHTUNATO-
poB;

— 3anyck snekTpoasuratens 6e3 Harpysku, NpoBepka ero paboTocrnocobHOCTU (oTcyTcTBUE BUE-
pauww), }

~  CHATME U KOHTPOJIb TOKOB M HanpsiXeHW BO BCEM YaCTOTHOM [ManasoHe;

— 3aMyCK 3NeKTpoABUraTenA MoA Harpyskoil, NpoBepKka CUMMETPUYHOCTM TOKOB Ha BXOAE M Ha
BbIX0Ae€ N4, KOHTPO/Ib OTCYTCTBUA MeXaHUUECKUX BUBPaLIMIA;

— npoBepka paboThbl AMCTAaHUMOHHOrO ynpaeneHus MY ¢ MCronb3oBaHue aHaroroBblX, AWCKpeT-
HbIX BXOAOB WM/IM YNpaB/ieH1e Mo NPOMBILLNEHHON CETH (3aBUCUT OT 3aAauu 3aka3uuka);

—  (MHanbHas aganTaums napametpos MY ;

— COXpaHeHue napameTpos koHurypauum MY ans pansHeiwelt nepefaum u XPaHEHUs nepcoHa-
NOM 3aKa3umKka C BO3MOXHOCTbIO «BbICTPOro» BOCCTaHOB/EHUS;

— nepeaaya [OKYMeHTaLuu;

— 0bydeHne onepaTMBHOrO NEpcoHana 3akasumka HaBbikaM NPOrpaMMUpoOBaHNA M 3KCUTyaTaLum
ny

- (onuuoHanbHo, ecnin Takoe npeaycMOTpeHo KoHTpakToMm).

[NaBHbIi 3HEepreTuk

000 « Camapckue KOMMyHasbHbIE CUCTEMBI» %% -~ C. J1. HaropHbii
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Mpunoxetue N21 k TT cuctembl YacToTHOrO perynmposanna ana KHC13 B
000 «CamMapckue KOMMYHaslbHbie CUCTEMbI»

CxeMHOe pelueHne opraHusaumm pyyHoro 6ajinaca ans Tpex arperaros.
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CeKuusi JonmxHa 6biTb OCHAlLiEHa HEOBXOAMMbIMU Groxvposkamu.  Cexumsi  Boibopa  sBnseTcs

CTaH,D,apTHOH 411 HECKOABKMX TUNOPasMepoB ﬂp806p63OBaTeﬂ6M ‘-IaCTOTbI
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CxeMHoe pelleHNe opraHn3aumMm pyuHoro Gaiinaca ans ABYX arperarvos.
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Cekuns pomkHa ObiTb  OCHalleHa HeoGXOAMMbIMKM 60KMpoBKaMU. CeKuusi Bbi6opa sBAsieTCs
CTaHAAPTHOM [111 HECKOJBKMX TUMOPa3MepoB Npeobpa3oBaTeneii YacToThl.
MaBHbI 3HEpreTuk

000 « Camapckue KOMMYHalbHbIE CUCTEMBI»

%/\// C. J1. HaropHbiii
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