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1 BBegeHue n 6e3onacHoCTb

1.1 Uenb HacToALWero pykoBoACTBa MO NPOEKTUPOBAHUIO

HaCTOﬂLLl,ee PYKOBOACTBO NO NPOEKTUPOBaHWIO NpeAHa3HayeHo anAa KBaJ‘IVICI)VILl,I/IpOBaHHOFO nepcoHana, a UMeHHO AnA:
. NHXXEHEePOB-NMPOEKTUPOBLNKOB U CUCTEMHbIX NUHXXEHEPOB;

. KOHCY/IbTaHTOB NO NPOEKTUPOBaHNIO;

. cneynanmncToB No NPpUMeHeHUIo 1 NpoaykKuynn.

3TO PYKOBOACTBO MO NPOEKTUPOBAHUIO COAEPXKUT TEXHUUYECKYIO MHbOPMaLMIo, HeO6XOAUMYIO ANs NOHMMaHNA BO3MOMXHOCTEN
nsgenun «iC2-Micro Frequency Converters» npy MHTErpypOBaHNN B CUCTEMbI YNPaBAeHWA ABUraTeNAMU 1 UX MOHUTOPUHTa. OHO
coflePXNUT peKOMeHAaLMUM MO NPOEKTMPOBaHMIO U AaHHbIe AN1A NNaHUPOBaHWUA, MO3BONAOLME MHTErPUPOBaTb NMPVBOA B CUCTEMY.
PyKkoBOACTBO MO MPOEKTUPOBAHMIO COAEPKUT MHGOPMaLMIO, HEO6X0AMMYI0 A1 BbI6Opa NPYBOAOB W AONOMHUTENIBHOFO
060pyaOBaHNA AN Pa3NINYHbBIX CUCTEM 1 YCTAaHOBOK. AHanu3 nofpo6bHon uHdopmaumm o6 ngenum Ha stane NpPoeKTMpPoBaHNs
NMo3BosIfieT pa3paboTaTb XOPOLLO CMIAHMPOBAHHYIO CUCTEMY C ONTUMaNbHOW GYHKLMOHANBbHOCTBIO U 3P EKTUBHOCTBIO.
HacTosulee pykoBoACTBO NpefHa3HauyeHo A rnobanbHoi ayautopuu. Mo3Tomy B HeM MCMONb3yoTcA Kak eanHubl CU, Tak n
6pUTaHCKMEe eArHULIbI U3MEePEHUS.

1.2 lononHnTenbHble pecypcbl
[na nyywero noHNMMaHuA GyHKLUMI 1 6e30nacHON yCTaHOBKM 1 3KcnyaTaummn nsgenui «iC2-Micro Frequency Converters»
[OCTYMHbI AOMONHUTENbHbIE PECYPCbl:

. PYKOBOACTBO MO 3KCrjlyaTaynn, B KOTOPOM COAEPKUTCA MH(I)OpMaLWIH O MOHTa»e, BBOAE B 3KCM/1yaTaunio N TeEXHNYECKOM
O6CJ'Iy)KI/IBaHI/II/I npuneoaa;

o PYKOBOACTBO NO NPUMEHEHUIO, B KOTOPOM COAEPKNTCA |/|H¢opmauvm O NporpaMmmMmnpoBaHN 1N NMOJIHbIE ONMNCAaHNA NAapPaMeTPOB;

«  nonesHble GpaKkTbl 0 NPeobpazoBaTeNAx YacToTbl (TPMBOJAX NEPEMEHHOMO TOKA), AOCTYMNHbIE AN CKAYMBAHUA Ha canTe
www.danfoss.com;

+  [pyrvie [OMONHWTENbHbIE NYONMKaLMK, YEPTEXM N PYKOBOLCTBA Ha caiTe www.danfoss.com.

MocnegHue Bepcum foKyMeHTauum K npoaykumm Danfoss MoXHO ckauaTb Ha caiTe http://drives.danfoss.com/downloads/portal/.

1.3 MaTepwuanbl AnA n1aHNPOBAHUA U NPOEKTUPOBaHNA

Danfoss obecneunBaeT JOCTYN K KOHCONUANPOBAHHOW cpefie U3[ennA C NOAJEPKKOW B TeUeHMe BCEro CPOKa ero cry»obl.
[loKymeHTbI

PykoBopacTBO Mo 3KcnnyaTaumm, PyKoBOACTBO MO NPYIMEHEHMIO U PYKOBOACTBO MO NPOeKTUpoBaHuio naenuii «iC2-Micro Frequency
Converters» MOXXHO CKa4aTb Ha caiiTe www.danfoss.com. Takke MOXKHO 3aKa3aTb NevyaTHble PYKOBOACTBA.

YepTexun

K Kaxxgomy npusogy npuwnaraioTcsa AByXMEpPHbIE Y TPEXMEPHbIE YUePTeXN N CXeMbl COEAUHEHUI B BUAE daiinoB CTaHLapTHOrO
dopmara.

MporpammHoe obecnevyeHue

Ina nspennn «iC2-Micro Frequency Converters» nmetotca ¢paiinbl KoHourypaumm. MyDrive#Suite npegoctaBnaeT MHCTPYMEHTbI,
KOTOpble NOAAEPXKNBAIOT BECh XKU3HEHHbIN LIMKN NPYBOJAA, OT MPOEKTNPOBaHWA cucTeMbl Ao obcnynsanua. Mpunoxernne MyDrive”
Suite goctynHo no agpecy https://suite.mydrive.danfoss.com/.

KoHdurypaTop

KoHdurypaTtop npopaykTa nomoraet npu Bbibope. Mo 3aBeplueHnn npoLecca KOHGUrypaTop NpoayKTa NpeaocTaBiseT Cnmcok
COOTBETCTBYIOLLEN AOKYMEHTALMN 1 NPUHAANEXHOCTEN.

1.4 NcTtopmAa nameHeHnn JOKyMeHTa
,U.aHHOQ PYKOBOACTBO PEryApPHO NnepecMaTtpnBaeTca n o6HoBnAETCA. anBeTCTByIOTCﬂ nobble npennoXkeHnA no ero ynyyweHuio.
OpI/IFI/IHaJ'I PyKOBOACTBa COCTaBJIEH Ha AHTNWIACKOM A3bIKE.

Ta6bnuua 1: icTopna nsmeHeHnn BOKyMeHTa

Bepcus KommeHTapun

AJ402315027937, Bepcua 0101 Bbinyck ana kopnycos pasmepa MA01c/MA02c/MAO1a/MA02a."

' NaHHble ans MAO3a-MAO5a 6yayT [OCTYNHbI B CliefyioLLeM BbiMycKe.
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PyKkoBoACTBO MO NPOEKTUPOBaHNIO BBepeHue 1 6e3onacHoCTb

1.5 CumBonbl 6e3onacHoOCTU
B 3TOM pyKOBOnCTBe VICI'IOJ1b3yIOTCFI Cﬂe,quOLIJ,I/Ie CMBOJIbI:

AONACHOA

YKa3blBaeT Ha OnacHyK CnTyauunto; ecsii He NPUHATb MepPbl NPefOCTOPOXHOCTH, CyLLeCTBYeT PUCK JIETaJIbHOIO NCXOo4a 1in

Cepbe3HbIX TPaBM.

ANPEOYNPEXOEHWEA

YKa3blBaeT Ha OnacHy CUTyauunto; ecsii He NPUHATb MepPbl NPeJOCTOPOXHOCTH, CyLLeCTBYeT PUCK JIeTallbHOIO NCXoda nin
Cepbe3HbIX TPaBM.

ABHNUMAHUWUE A

YKa3biBaeT Ha OonacHy CnTyauunto; ecsii He NPUHATb Mepbl ANnA ee HeaonyLweHA, BO3SMOXKHO NoJlydeHne He3HaYUTENbHbIX TPaBM

nnn Tpaem cpe,qul?l TAXKECTU.

YBEOOMINEHMWE

0O603HavaeT BaxHyo HGOPMaLMIO, HE CBA3AHHYIO C NPEAOTBPALLEHEM ONMACHOCTY ANA XWU3HW UK 3L0POBbA (Hanpumep,
Co00LLeHNA O BO3MOXKHOCTM MOBPEXAEHUA NMYLLECTBa).

1.6 MeguumHCKne yCcTponcTBa

ANPEOYNPEXOEHWEA

3ALNTA NIOAENA OT SNEKTPOMATHUTHBIX NMOSENA MNP YACTOTE OT 0 'L} 40 300 I'TL,
Mpeob6pasosaTenu 4acToTbl (MPVBOALI MEPEMEHHOrO TOKa) U GUAbTPbI MOTYT CO3AaBaTb CUIbHbIE 3/IEKTPOMarHUTHbIE MOMEXH,

CNocobHble NOBANATL Ha PaboTy KapAMOCTUMYIATOPOB 1 APYFVX UMMAAHTVPOBaHHbIX MEANLIMHCKNX YCTPOICTB.

1.7 O6bwwe TpeboBaHMA obecneyeHna 6e30NacHOCTY

I'Ipvl yCTaHOBKe win sKkcnlyaTaynn npeo6pasoBaTenﬂ 4acToTbl (anIBon,a nepemMeHHoOro TOKa) co6mo,qa|7|Te YKa3aHuA No TeXHUKe
6e3onacHoCTY, npuBefeHHble B UHCTPYKLKUAX. ﬂ,OI'IOJ'IHI/ITEHbHyIO VIHd)OpMaLI,I/I}O O NpasBunax TEXHNKN 6e30nacHoOCTK npwv yctaHOBKe
M 3KCnnyaTaumm CM. B pyKOBOACTBE NO 3KCNyaTaunm npmneoaa.

MpaBuna 6e3onacHow sKkcnayaTayum
« [NprBOA He fOMKEH NCMONb30BaTbCA B KAUeCTBE efIMHCTBEHHOIO YCTPOMCTBa 6€30MacHOCTM B CUCTEME. YCTAHOBUTE Ha

npuBoAax, Apuratenax n NpUHagnNeXXHoCTAX 4ONONMHUTENbHbIE yCTpOVICTBa KOHTPOJIA U 3aLlUnTbl A y6ep,|/|Ter B TOM, YTO OHU
YCTaHOBNEHbI B COOTBETCTBUIN C PErMOHANbHBbIMK NPaBUIaMnN TEXHUKUN 6e3onacHoOCTU U npenoTepalieHnAa HeCcH4aCTHbIX Cy4vaeB.

« [epep akTnBaumeit GyHKLMIA aBTOMATMUECKOro COpoca HEMCNPaBHOCTY UM N3MEHEHWEM MPefeNibHbIX 3HaYeHnin yoeanTech B
TOM, UTO MOC/IE Nepe3anycka He BO3HNKHYT onacHble cuTyauun. Ecnm akTuBrpoBaHa GyHKUMsA aBTOMaTUYeckoro copoca
HeWCnpPaBHOCTY, TO NOC/IE aBTOMATUUYECKOro cOpoca ABMraTeslb 3anyCcKaeTcs TakKe aBTOMATUYECKN.

. Ecnn YCTaHOBNEHO NogKnt4yeHne K cetmn 3118KTpOCHa6)KEHI/IFI, TO BO BpemA pa60TbI npmneoAa BCe ABEPU N KPbILWKN OONXKHbI 6bITb
3aKpbITbl, @ KNeMMHble KOpO6KI/I NPUBUHYEHDI.

+  KOMMOHEHTbI NPMBOAA N NPUHAANEXXHOCTU MOMYT OCTaBaTbCA MOJ HaNPSXKEHNEM 1 ObITb MOAKIIOUEHHBIMY K CETY, AaXKe e/
MHANKATOPbI PaboTbl 60sIbLLe He FOPAT.
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ANPEJOYNPEXAOEHWEA

3HAHME TEXHUKWU BE3OMNMACHOCTU
B 3TOM pyKOBOACTBE COAEPKMUTCA BaxkHaA MHGOPMaLIMA O TOM, Kak NpeAoTBPaTUTb TPaBMbl MEPCOHasNa 1 NOBPeXaeHNe

060pyfoBaHUA UKW cUCTeMbI. IrHOPUPOBaHWe 3ToM MHGOPMALIIN MOXKET MPUBECTU K CMEPTU, CEPbE3HON TPABME Ui
Cepbe3HOMY MOBPEXAEHNI0 060PYAOBAHNS.

- 0O6na3aTeNbHO NOTHOCTbIO 03HAKOMbTECH C I/IHd)OpMaLI,I/Ief/'I 06 onacHocCTAX 1 mMepax 6e3onacHocTy, OTHOCALLUNXCA K Ballemy
NPUMEHEHNIO.

- I'Iepen BbINOJIHEHNEM JTI0ObIX SNIEKTPOTEXHNYECKNX pa60T Ha npeoﬁpasoBaTene 4acToTbl 336]10K|/|pyl7lTe NOAKNTIYEHNA BCEX
NCTOYHNKOB NUTaHMA npeo6pa303aTeJ1ﬂ 4acCToTbl 1 YCTaHOBUTE NpefynpegnTesibHblie TabnMuKu.

ANPEJOYNPEXAOEHWUEA

OIMACHOE HAIMPAXEHUE
Mpeobpa3oBaTeny 4acTOTbl, MOAKIOUEHHbBIE K CETU NepeMEHHOro ToKa UK K KneMmam NoCTOAHHOTO TOKa, COAepaT onacHoe

Hanps)keHve. YCTaHOBKa, 3anycK 1 Texobcy»KrBaHne 060pyA0BaHNA [JOMKHbI BbINOMHATLCA KBan$uULMPOBaHHBIM NEePCOHANIOM;
HecobntofieHne 3Toro TpeboBaHUA MOXET NPVBECTM K SIeTallbHOMY UCXOAY UV NONYYEHUIO CEPbe3HbIX TPaBM.

- YcTaHOBKa, 3anyck un TEX06Cﬂy)KI/IBaHI/le O60pyﬂOBaHI/IF| AOMXKHbI BbINONMHATLCA TOJIbKO KBanI/Id)I/ILI,I/IpOBaHHbIM nepcoHanom.

ANPEAOYNPEXAOEHWEA

BPEMA PA3PALKN
B uenu noctoAHHOro ToKa Np1BO/a YCTaHOBJIEHbI KOH[IEHCATOPbl, KOTOPbIE OCTAIOTCA 3aPAKEHHBIMU laXKke NoCse OTKIIIoYeHNA

nuTaHuA. Boicokoe HanpAXXeHne MOoXeT NPUCYTCTBOBATb AlaXe B TOM Cly4dae, eCi UHOAUKaTOopPbI npenynpemneHMﬁ noracnu.

- OcTaHoBWTe fBUraTesib, OTKIIOUUTE NUTAIOLLYIO CETb, ABUraTeNM C MOCTOAHHBIMU MarHUTaMu, AEMOHTUPYINTE NCTOUYHUKN
NUTaHUA Lienu NoCTOAHHOIO TOKa, B TOM YMcie pe3epBHble akkyMynaTopsl, MBI 1 nogkntoueHrs K ceT NOCTOAHHOO TOKa
APYrviX NprBOLOB.

- I'Iepen BbIMOJIHEHNEM O6CJ1y)KI/IBaHVIFI N PEMOHTHbIX pa60T caiefyet [oxXaaTbCA NOJSHOMN pa3pAaKnM KOHOEHCATOPOB U
BbINOJIHUTb COOTBETCTBYOLLUNE N3MEPEHUA.

- MuHUManbHOe BpeMs 0XMLaHWA YKa3aHo B Tabnuue Bpems paspsaoku.

Tabnuua 2: Bpems pa3pagku

Pa3mep kopnyca | Hanps»keHue [B nep. Tokal | [lnanasoH mowHocTtu [KBT (n. c.)] | MnHumanbHoe Bpemsa oxugaHus (MuH)
MAO1c 1x200-240 0,37-0,75 (0,5-1,0) 4

MAO2c 1 x200-240 1,5(2,0) 4

MAO2a 1 x200-240 2,2(3,0) 4

MAOTa 3 x380-480 0,37-1,5 (0,5-2,0) 4

MAO2a 3 x380-480 2,2-4,0 (3,0-5,5) 4

MAO3a 3 x 380-480 5,5-7,5(7,5-10) 4

MAO4a 3 x380-480 11-15(15-20) 15

MAO5a 3 x380-480 18,5-22 (25-30) 15
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Mpeo6pasoBatenu yactoTbl iC2-Micro M

PyKkoBoACTBO MO NPOEKTUPOBaHNIO BBepeHue n 6e3onacHocTb

ABHVNUMAHUWE A

OMACHOCTb B CJTYYAE BHYTPEHHEIO OTKA3A
Ecnn npeobpasosaTenb YacTOTbl He 3aKPbIT AOKHbIM 00Pa3oM, BHYTPEHHAA HENCMNPABHOCTb B HEM MOXKeT MPUBECTU K

Cepbe3HbIM TpaBMaM.

- I'Iepen BK/KOYEHNEM B CETb y6Eﬂ,VITer, YTO BCe 3alyTHbIE KPbIWKK YCTaHOBJIEHbI HAa CBOW MeCTa U HafleXKHO 3aKpernJieHbl.

ABHUWUMAHMWEA

FOPAYME NOBEPXHOCTU
HekoTopble NpuBOAbI COAEPXKAT METANTNYECKNE KOMMOHEHTbI, KOTOPbIE OCTAOTCA FOPAUMMMU laxe NMocsie BbIK/TIoYeHNA.

HecobniofieHne yKasaHUil NpefynpexaatoLlero CMMBOIIa BbICOKOI TeMnepaTypbl (KeNTbli TPeyrosbHYIK) Ha MPYBOAE MOXeT
NPUBECTY K CEPbE3HBIM OXKOTaM.
- WmeiTe B BUAY, UTO BHYTPEHHME KOMMOHEHTbI MOTYT ObITb OUEHb FOPAUNMY [laXKe NOC/Ee BbIKIIOYEHVA MUTaHKA NPUBOAA.

- He npukacaiitecb K BHEWIHNM NOBEPXHOCTAM, 0603HaUeHHbIM CIMBOJIOM BbICOKOV TEMMEpPaTypbl (KeNTbIM TPEYTroSIbHUKOM).
Tn noBepxHOCTM ByAyT ropAaYVMI BO BpeMA paboTbl NPrBOAA 1 Cpa3y Nocsie ero BblK/IIOYeHNA.

1.8 KBanndunumpoBaHHbIN NepPCOHan

[ina obecneyeHnsa 6ecnepeboiiHomn 1 6e30MacHOM SKCryaTaLumm YCTPOMCTBA K €ro TPaHCMOPTUPOBKE, XpaHeHUo, coopke,
YCTaHOBKE, MPOrpaMmMnpOBaHuio, BBOAY B 3KCMyaTaLmMio, 06C/Y>KMBAHUIO 1 BbIBOAY U3 SKCMITyaTaLn AONYCKAETCS TONIbKO
KBanudMUMpPOBaHHbI NEPCOHaN C NPOBEPEHHBIMY HaBblKaMMU.

Jlnua c npoBepeHHbIMU HaBblkamMu:

+  KBanMOULMPOBAHHBIE NHXEHEPDI-INEKTPUKN WAV NNLA, MPOUHCTPYKTUPOBaHHbIE KBAaNMPULMPOBAHHBIMY MHXEHEPaMK-
3NEeKTPUKaMMN 1 MELOLLME OMbIT YNPaBieHVs YCTPOWCTBaMU, CMCTEMAMU, YCTaHOBKaMu M 060pyA0BaHeM B COOTBETCTBUN C
[EeNCTBYIOLWMM 3aKOHOAATENbCTBOM 1 HOPMaMU;

. XOpPOLUO 3HAKT OCHOBHbIE HOPMbI U NpaBWJia TEXHNUKN 6e30MacHoOCTY, OTHOCALWMECA K npefynpexXaeHnto Hec4acTHbIX ClyYaes;

. O3HAaKOMUNIUCH C NHCTPYKUUAMU NO TEXHUKE 6G3OI'IaCHOCTVI, npuBegeHHbIMU BO BCEX PYKOBOACTBAX, MOCTaBNAEMbIX C
yCTpOﬁCTBOM, B 0COGEHHOCTU C NHCTPYKUMAMUN B PYKOBOACTBE MO 3KCMlyaTauuy NpruBoAa, N NOHANN NX cogepKaHne;

. XOpOLO 3HatT O6IJ.WIE n cnednanbHble CTaH4APTbl, OTHOCALLMECA K onpeneneHHon obnactu NPUMeEHEHNA.
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Mpeo6pasoBatenu yactoTbl iC2-Micro M

PyKoBoACTBO MO NPOEKTUPOBaHMNIO PaspelueHna n ceptudukarbl

2 PaspelueHuna n ceptnduKkarbl

2.1 PaspelueHuns n ceptudunKkatol Ha nsgenve

M3penusa «iC2-Micro Frequency Converters» cooTBeTCTBYIOT TpebyembIM CTaHAapTaM 1 anpekTusam. NMogpobHyio nHdopmaLmio o
pa3peLueHunax n cepTudukatax Ha nsgenve cMm. Ha prpmeHHol Tabnnuke nsgenua n Ha canTe www.danfoss.com.

CepTI/Id)I/IKaTbI n aeknapaynn cCOoTBETCTBMA MOXKHO NOAYYUTb NO 3anpocCy Unm cka4vatb C canTa www.danfoss.com.

Ta6nuua 3: PaspeLueHuns n ceptudukatbl, NpMMeEHUMbIE K NpMBOAaM

PaspeweHne | OnucaHmne

MprBog oTBevaeT Tpe6OBaHNAM COOTBETCTBYIOLNX ANPEKTUB U CBA3AHHBIX C HUMMW CTaHAAPTOB AN
pacWmnMpeHHOro eANHOro pbiHka EBponenckon sKOHOMUYECKOW 30HbI.
Mofpob6Hee cm. rn. Tabnvua 4.

MapkunpoBka Underwriters Laboratory (UL) noaTBepxaaeT 6€30nacHOCTb U3AENNIA 1 BbIMOJIHEHUE
@ 3KONIOrMyeckmx TpeboBaHUin Ha OCHOBE CTaHAAPTU3MPOBaHHbBIX UCMbITaHWA. MpuBoa cooTBeTcTBYET UL
c us 61800-5-1. Homep daiina UL cM. Ha Hakneike nsgenus.

LISTED

Honyck CSA/cUL BblgaeTca NnprBodam C HOMUHaNbHbIM HanpaxeHnem 600 B nnn Huxe. MapknpoBka

@ KOHCTPYKLUUM cnctembl 6e3onacHocty UL/CSA rapaHTupyeT, UTo Npuy yCTaHOBKe 1 06CnyK1BaHUM NpuBoaa B
c Us COOTBETCTBUM C MPEfOCTaBIEHHbIM PYKOBOACTBOM MO SKCMJyaTaLMn U ycTaHoBKe 060pyaoBaHve oTBevaeTt
LISTED ctaHpapTtam UL no anekTpuyeckon n Tennosor 6e3onacHOCTW. OTOT 3HaK NOKa3bIBaeT, UTo n3genve
COOTBETCTBYET BCEM HEOOXOAUMbIM TEXHUYECKUM YCIIOBUAM U pe3ynbTaTam ncnbitaHuin. CepTudukar
COOTBETCTBUA NPeAOCTaBAAETCA MO 3anpocy.

MpuBOA COOTBETCTBYET MPUMEHMMbIM HOPMaM 1 CTaHAapTaM Ana BennkobputaHum.
U K KoHnTakTHasa unpopmauuma UKCA:
C n Danfoss, 22 Wycombe End, HP9 1NB, BennkobputaHus

3Hak RCM o603HauaeT cooTBeTCTBUE TPeOOBaHUAM AECTBYIOWNX TEXHNYECKUX CTaHAAPTOB MO
3neKTpomarHuTHol comectmoct (AMC). Hannune 3Haka RCM siBnsieTca obsasaTtesibHbIM YCioBmem ans
NOCTaBKM NEKTPUYECKNX 1 SNEKTPOHHbIX YCTPOMCTB Ha pbiHKKM ABcTpanun 1 Hosoi 3enaHgmn. HopmaTuBbl
3HaKa RCM oTHOCATCA TONBKO K KOHAYKTUBHbBIM 1 13Mly4aembiM nomexam. K nprBoaam npmmeHaioTca
npepenbHble 3HaueHus n3nyyeHus cornacHo EN/IEC 61800-3. Mo 3anpocy MoXeT 6biTb NpefocTaB/eHa
JeKnapauma COOTBETCTBUA.

MpuBog oTBeYaeT TPE6OBaHNAM COOTBETCTBYIOLLMX AMPEKTUB U CTaHAAPTOB AN pbiHKka Mapokko. CkayaTtb
PYKOBOZCTBA K U3aenvsaM Ha dpaHLy3CKOM A3blKe MOXHO Ha cTpaHuue https://www.danfoss.com/en/service-

and-support/.

3Hak ceptudmkayum B Kopee (KC) ykasbiBaeT Ha To, UTO M3fenme COOTBETCTBYET KOPENCKUM CTaHAapTaMm.

Ta6nuua 4: upekTusbl EC, npyMeHMMmble K NpuBoam

AunpekTtuea EC OnucaHne

Avpektusa no JupeKTrBa MO HN3KOBOIbTHOMY 060PYAOBaHMIO NMPW3BaHa 3alyUTUTD JIIOAEN, OMALLHVX XKUBOTHbIX 1
HU3KOBOJIbTHOMY MMYLLIECTBO OT OMACHOCTEN, CBS3aHHbIX C ANIEKTPUYECKUM 060pyfoBaHNEM, B CJTyYasx, Korga
obopynoBaHuio 3N1EeKTPO06OPYAOBAHNE NMPABUIbHO YCTAHOB/IEHO, 06CNYXKMBAETCA 1 SKCNITyaTUPYETCA COrMacHO ero
(2014/35/EQ) LieneBoMy npefHazHaueHuIo. [IMPeKTVBa OTHOCUTCA KO BCEMY SNEKTPIYECKOMY 060pyOBaHNIO, B

KOTOPOM MCNOSIb3YIOTCA Hanps»keHuA B Anana3oHax 50-1000 B nep. Toka nnn 75-1500 B nocT. Toka.

HnpekTuga no Llenb AVpeKTVBbI NO 3N1EKTPOMArHUTHON COBMECTUMOCTU (IMC) — YMEHbLINTL 3NIEKTPOMArHUTHbIE
SMC(2014/30/EC) MOMEXU 1 YNYULINTb YCTONUYMBOCTb 3N1EKTPOO6OPY[OBAHNA 1 YCTAHOBOK K TaKMM nomexam. basosoe
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Danifi

PaspelweHus n ceptuduKkatbl

AOunpekTtuea EC

OnucaHune

TpeboBaHVe No 3alyTe 13 ANPEKTMBbI MO NEKTPOMArHUTHON COBMECTVMOCTU COCTOUT B TOM, UTO
YCTPOWCTBA, KOTOPbIE CO3JAI0T 3M1IeKTPOMarH1THble nomexu (M) unu Ha paboTy KOTOPbIX MOTYT
BANATL IMI, LOMXKHBI KOHCTPYMPOBATLCA TaKMM 06pa3oM, UTOObI OrpaHMUNTb CO3aBaeMble
3NEeKTPOMarHNTHble MOMEXW, a TakKe JOMKHbl UMEeTb NpremMnemMblil ypoBeHb yCTonumBocTy K SMI1
npw yCnoByx NPaBuIbHON YCTaHOBKM, OOCY>KMBaHUA U MCMONb30BaHMA Mo Ha3HaveHuto. Ha
YCTPOWCTBAX, NCNOMb3yeMbIX MO OTAENIbHOCTU UK B COCTaBE CUCTEMbI, AOMKHa ObITb MapKupoBka CE.
Cuctembl He 0653aTeNIbHO JOMKHBI UMETb MapKMpoBKy CE, ogHaKo JOMKHbI COOTBETCTBOBATb
OCHOBHbIM TPe6OBaHUAM MO 3aLUTE, N3NOXKEHHBIM B iMpeKTrBe no SMC.

Ovpektuea o
MaLINHHOM
obopyaoBaHun
(2006/42/EQ)

Llenb anpeKTrBbl 0 MalIMHHOM 060PYAOBaHUN — obecrneunTb 6€30MNacHOCTb NOAEN N UCKIIOUUTD
NnoBpeXaeHrie NMYLLECTBA NPY MCNOMb30BaHUN MeXaHNYeCcKoro 060pyaoBaHWs COMAacHO ero
LieneBomMy npefHasHauyeHmio. [IpeKTrBa 0 MalWHHOM 060pYAOBaHNM OTHOCUTCA K MaLUVHaM,
cocToAWMM 13 Habopa coefiMHEHHbIX MeXAY CO60 KOMMNOHEHTOB UN YCTPOIACTB, MO MEHbLLEN Mepe
O[HO 13 KOTOPbIX CMOCO6HO dusmyecku aBuratbea. MprBoabl C UHTErPUPOBaHHLIMU GYHKLMAMMN
6e30nMacHOCTM AOMKHbI OTBEYaTb TPebOoBaHMAM ANPEKTUBLI O MaLIMHHOM 06opyaoBaHuK. MprBoabl
6e3 dyHKLMIA 6e30MacHOCTU He noAnafaloT noj AeNCTBrE AUPEKTVBbI O MAWMHHOM 060pyf0BaHMN.
Ecnv npuBog BXoaWT B COCTaB cUCTEMbI MexaH13MoB, Danfoss moxeT npepocTtaBuTe MHGOPMaLKIO No
BOMpocam 6e30MacHOCTU, CBA3aHHbIM C MPYBOAOM. B cnyyae ncnonb3oBaHMs NpUBOLOB B MaLUVHaX, B
KOTOPbIX MMEeTCA NO MeHbLLUel Mepe ofiHa ABUXKYLIAACA YaCTb, NPOV3BOAUTENb MaLUMHbI AOMKEH
npeAcTaBUTb AeKNapaLmio, MOATBEPXKAAOLLYI0 COOTBETCTBME BCEM MPUMEHNMbIM 3aKOHOAATENIbHbIM
HOpPMaM 1 Mepam NpPefoCTOPOKHOCTU.

OwnpekTnsa ErP
(2009/125/EQ)

IupekTnBa ErP — 370 eBponeiickas ANPeKTVIBa NO SKONOTMYHOMY AM3aiiHy ANA CBA3AHHbIX C
SHepreTuKon nsgenvii. [inpekTrea yctaHaBnvBaeT TpeboBaHNA sKoAM3aiHa ANa
3neKTpPoobopyfoBaHNA, BKIOYaA Npeobpa3oBaTent YacToThl, U HaLeNeHa Ha CHIKeHne
SHepronoTpebneHna 1 COKpalLeHre BO3LENCTBUA MPOLYKLMM Ha OKpY»KatoLLyto cpeay nyTem
YCTaHOBNEHWA MUHUMAJIbHbIX CTaHAAPTOB SHEPro3peKTUBHOCTU.

IOunpektnea RoHS

The Restriction of Hazardous Substances (RoHS) Directive is an EU directive that restricts the use of
hazardous materials in the manufacturing of electronic and electrical products. Read more on
www.danfoss.com.

[npekTrBa 06 oTxogax
3/1eKTPUYECKOro U
3/1eKTPOHHOTO
obopypoBaHua
(2012/19/EQ)

)74

JupekTrBa 06 0OTXOAAX INEKTPUNYECKOrO 1 SneKTpoHHoro obopyaosaHua (WEEE) yctaHaBnuBaet Lenu
B 06nactu cbopa, nepepaboTKm 1 yTunmM3saLmm BCex BUAOB SNeKTprMUeckoro obopynoBaHus.

2.2 CraHpapTbl

YcTaHOBKY cieflyeT BbiNOSIHATb B COOTBETCTBUM C HAaLMOHanbHbIMK Npasunamu, Hanpumep ctaHaaptamv NEC NFPA 70 nnu

IEC 60364.

B KauectBe PYKOBOACTBa MO YCTAaHOBKE 1 3KCMJlyaTau NpuBOAOB peKOMeHAYEeTCA cobniogatb caiepyowine CtaHaapTbl:

«  ENIEC 61800-2:2015 «Cucrembl CMI0OBbIX JIEKTPONPUBOAOB C PEryNIMpyemMol ckopocTbio. YacTb 2. O6wwme TpeboBaHumA.
HomurHanbHble TeXHNYeCKne XapakTepUCTUKN HN3KOBOJIbTHBIX CUCTEM CUOBbIX SNEKTPONPUBOAOB NEPEMEHHOrO TOKa C
perynupyemomn CKOpoCTbioy.

« ENIEC 61800-3:2018 «Cuctembl CUIOBbIX 3JIEKTPONPUBOAOB C PErYNIMPYeMol CKopocTbio. YacTb 3. TpeboBaHusA K
3/1eKTPOMArHUTHOWM COBMECTMMOCTH Y CrieLnasibHble METOAbl CMbITaHNNY.

+  ENIEC61800-5-1:2017 «CucTeMbl CUSIOBbIX 3N1EKTPONPUBOAOB C perynmpyemoi ckopoctbio. Hactb 5-1. TpeboBaHus K
JNEKTPUYECKON, TEPMNYECKOI 1 SHEpPreTnyeckol 6e3onacHoOCTU.

+ ENIEC61800-9-2:2017 «CncTemMbl CUNOBbIX NEKTPONPUBOAOB C PEryNMpyemMon CKopocTbio. YacTb 9-2. SkogmsanH cuctem
CUIOBbIX 3NIEKTPOMNPUBOAOB, MyCKaTenel 3neKTpoaBuraTesnis, CUIoBOI 3N1eKTPOHMKM 1 ee NprBoAoB. NokasaTtenu
3HeproapeKTNBHOCTM CUCTEM CUOBbIX NEKTPONPUBOAOB W NycKaTenel SneKTpoaBuraTens».

Jleknapaummn cooTBeTCTBMA AOCTYMHbI Mo agpecy www.danfoss.com/en/service-and-support/documentation/.
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PyKoBoACTBO MO NPOEKTUPOBaHMNIO PaspelueHna n ceptudukarbl

2.3 lpaBwunia 3KCNOPTHOIro KOHTPONA

B oTHowweHun npeobpasoBaTeneii YacToTbl (MPUBOLOB NEPEMEHHOIO TOKA) MOTYT 1€ ICTBOBATb PerroHasbHble U ()
HaLMOHanbHble HOPMbl SKCNOPTHOro KoHTponA. B EC n CLUA gencTByoT HOPMaTUBHbIE akTbl B OTHOLIEHWW Tak Ha3blBaeMom
NPOAYKLUMM ABONHOIO Ha3HauYeHNA (HeBOeHHaA NPOAYKLUMSA, KOTOpasa MOXET MCMONb30BaTbCA B BOEHHbIX Lienisx). B HacToAwee
BpemA npeobpasoBaTeny YacToTbl (MPMBOAbI NEPEMEHHOIO TOKa), CMoCcobHble paboTaTb ¢ yactoTol 600 Iy 1 Bbille, cUMTaoTCA
npoayKuvein ABOMHOro HazHauyeHus. MIx MOXXHO NpoAaBaThb, HO ANiA Npoaaxu Tpebyetca cobniofeHne paaa TpeboBaHuWii, Hanpumep
HeobXxof1Ma NIMLEH3VS U 3a8BNIEHUE ANl KOHEYHOTO MOSb30BaTeNs.

B CLLIA Takxe [eNCTBYIOT HOPMaTUBHbBIE aKTbl B OTHOLIEHUM Npeobpa3oBaTenell YacToTbl (MPVBOLOB NePeMEHHOIO TOKa),
CnocobHbIX paboTaTb ¢ yactoToi 300-600 Iy, orpaHMyMBaioLLMe UX MPOAAXNM B onpefeneHHbIxX cTpaHax. HopmaTrBHble akTbl CLLIA
pacnpocTpaHaAITCA Ha BCo NpoayKuumio, nponsseaeHHyto B CLUA, skcnopTtupyemyto n3 CLUA unu yepes CLUA unu 6onee yem Ha 25 %
(B HEKOTOPbIX cTpaHax — 6onee uem Ha 10 %) COCTOALLYIO U3 KOMIMOHEHTOB, Mpou3BefeHHbIx B CLLA.

[ina 0603HauYeHNa NnpeobpasoBaTeneil YacToTbl (MPUBOLOB NEPEMEHHOIO TOKA), B OTHOLLEHMI KOTOPbIX AENCTBYIOT NpaBua
SKCMOPTHOro KOHTponA, ucnonbyetca Homep ECCN. Homep ECCN yka3sbiBaeTca B CONPOBOAUTENBHON AOKYMEHTaLNN
npeobpasoBatensa YacToThl (MpuBoJa NepemMeHHOro Toka). B ciyyae noBTopHOro skcnopTa npeobpasoBaTenis YacToTbl (NpUBOAa
rnepemeHHOro TOKa) COOTBETCTBME AeNCTBYIOLMM NPaBKIaM SKCMOPTHOrO KOHTPOSA obecneunBaeTcA SKCNOPTEPOM.

[lna nonyuyeHus gononHutenbHol nHpopmaumn obpatutech B Danfoss Drives Global nnu mectHbin odrc npogax.
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PykoBOACTBO NO NPOEKTUPOBaHUIO

Mpeob6pasoBarenu yactoTbl iC2-
Micro

3 NMpeobpasoBaTtenun yactorbl iC2-Micro

3.1 NpumeHeHMe No Ha3HAYEeHUIO
MpuBop npeacTaBnAeT cO60M 3NEKTPOHHbIN KOHTPOIEP SMEKTPOABUraTENEN, KOTOPbIN:

. PerynvlpyeT CKOPOCTb ABuratenAa B COOTBETCTBUM C CUTHanamun 06paTHOVI CBA3UN CUCTEMbI NN B COOTBETCTBUN C AUCTAHUMNOHHO
nofgaBaemMbiMy KOMaHAaMM BHELWWHUX KOHTPO1EPOB. Cucrema cnnoBoro npneoda COCTOUT U3 NpuBoAa U ABuUraTenAa.

. KOHTpOHMpyET COCTOAHME CUCTEMDI N ABUTaTeNA.

rlpI/IBOA MOXEeT TaKKe NCNOoJIb30BaTbCA ANA 3alUTbl ABUraTenA OT NeperpyskKu.

B 3aBucumocTu ot KOHd)I/IpraLI,I/IVI, npnBoa4 MOXET NCNOJIb30BaTbCA KaK ANA aBTOHOMHOIO NpUMeHeHNA, TaK N B KayecTBe
KOMMOHeHTa 6onee KpynHoOro yCTpOVICTBa nnm yCTaHOBKMW.

an/IBOA npeaHasHavyeH anAa ncnosib3oBaHMA B XKWJTOM, TOProBom 1 Npon3BOACTBEHHOM OKPYXeHUN B COOTBETCTBUN C MECTHbIMU
3aKOHaMW 1 CTaHO4apTaMw.

B xnnbix pa|7|0Hax 3TN n3genna MmoryT ctaTb I'IpI/ILII/IHOIh pagnonomex. Batom B cnyyae MoryT I'IOTp66OBaTbCﬂ cooTBeTCTBYOLWMNE

Mepbl 3alnTbI.

MNpenckasyemoe HenpaBWibHOE NCMOJIb30BaHUE
He ncnonb3yite npnBopa Ana Lenei npumMmeHeHNs, He COOTBETCTBYIOLLMX YKa3aHHbIM YCIOBMAM 3KCNyaTauum 1 TpeboBaHAM K
oKpy»Katolel cpepe. ObecneybTe COOTBETCTBUE YCNIOBUAM, YKa3aHHbIM B F1. TexHUYecKue Xxapakmepucmuku.

3.2 bnok-cxema

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, °
12 3 4 8 3 102 3 4 7 8 | s
| o | mn 9 3
~ | Z‘X s | i e jg s L | 3
~_ Y 1 | ~ L 1 ‘
I i I I
I I I I
| | [ | | | |
| ‘ 10 ‘ l ‘ 10 ‘ ;
I I I I

1x200-240V AC

3x380-480V AC

PucyHok 1: Bnok-cxema gna nspgenui «<iC2-Micro Frequency Converters»

Tabnuua 5: OyHKUMN KaXKAoro KOMNoHeHTa

O6nactb | KomnoHeHT OyHKUMK

1 Bxop ceteBoro nutaHua | MutaHue NprBOZa OT CETU NEPEMEHHOIO TOKa.

2 QOunbTp BY-nomex OunbTp BY-nomex ncnonb3lyeTca Ana COOTBETCTBMSA HOPMATUBHbBIM TPe6OBaHMAM
3/1eKTPOMArHMTHOM COBMECTMMOCTMU.

3 Boinpsmutenb BbINpAMUTENbHBI MOCT NPe06Pa30BbIBAET NMEpPEMEHHDIN TOK Ha BXOAE B NMOCTOSHHbIN TOK
ANA Nofaum NUTaHUA Ha UHBEPTOP.

4 LnHa noctoaHHOro Toka | MpomexyTouHas Lenb WrHbI NOCTOAHHOMO TOKa UCMOJb3yeT MOCTOAHHDBIN TOK.

5 PeakTop nuHun

P +  QunbTpyeT TOK B LieNU NOCTOAHHOrO TOKa.
nocrosHHoro Toka

«  O6ecneurBaeT 3alWWTy OT NEPEXOAHDBIX MPOLIECCOB B CETU.
+  YMeHblUaeT cpefiHeKBaApaTUYHOE 3HaYeH e TOoKa.
+ [MoBblwaeT K0O3dPULMEHT MOLYHOCTHY, NepefiaBaemMoli 06paTHO B CeTb.
+  YMeHblUaeT rapMOHUKM Ha BXOAE NEPEMEHHOTO TOKa.
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PyKoBOACTBO N0 NPOEKTUPOBaHUIO

Danifi

MpeobpasoBaTenu yacTtoTbl iC2-
Micro

O6nactb | KomnoHeHT OyHKUMK
6 KoHpeHcaTopHasn
A P «  CoxpaHsAeT 3Hepruto NOCTOAHHOIO TOKa.
6aTapes
«  O6ecneynBaeT 3alWTy OT CKAUKOB NPW KPAaTKOCPOUYHOW NOTEPE MOLLHOCTM.
7 Topmo3Hon TopMo3HoI NpepbiBaTeNb NCMOMb3yeTCA B Lieny NOCTOAHHOrO TOKa AnA ynpasieHuna
npepbiBaTenb? HanpsAXeHVeM NOCTOAHHOIO TOKa, KOTAa Harpy3ka OTAaeT SHepruio.
8 MHBepTOp Mpeo6pa3oBbIBAET MOCTOAHHDBIV TOK B NEPEMEHHDIN TOK C POPMOI KPUBOWN HanpsixKeHNs,
perynupyemoi WnpoTHO-UMMynbcHon moaynauuen (LUAM (PWM)), ana obecneueHmns
KOHTpONMpyemMoi N3MeHAEMOWN MOLLHOCTY Ha BbIXOAE dNeKTpoaBUraTens.
9 Bbixog Ha ABuraTenb Perynupyemoe TpexdasHoe nutaHvie Ha Bbixofe AnA ABuraTens.
1 nb (cxem .
0 Lene (cxema) « MOHWTOPUHTI BXOLHOIO NTaHUA, BHyTPEeHHEN 06paboTKM, BbIXOAHOMO TOKa 1 TOKa
ynpasneHus ;
asuvratens ansa obecneyerus 3¢ oeKTMBHON paboTbl 1 yNipaBneHus.
+ MOHWTOPUHT 1 NCNONHeHWe KOMaHf HTepdelica Nob30BaTeNA U BHELHNX KOMaHA.
+  BbiBoA UHbOPMaLMK O COCTOAHUM U KOHTPOSb PaboThl.

T PeakTOp NOCTOAHHOrO TOKa NCNonb3yeTca Tonbko ana MAO5a.

2 Topmo3HOW NpepbliBaTenb He ucnonblyetca ¢ MAOTa.

33 KOHCprVIpOBaHVIe CNCTEM CNTOBOTO NpumBoAa C y4eTOM 3KONIormyeCckmnx Tpe6OBaHI/IIﬁ
SHeproapdeKTUBHOCTb BCEl CCTeMbl MMeEeT H60rbLUIOe 3HaUeHe, MO3TOMY Ha pacLUMPEHHOM efIMHOM pPbiHKe EBponelickoi
3KOHOMMYECKOI 30Hbl Heo6x0ANMO CObNOAaTh COOTBETCTBYIOLLEE 3aKOHOAATENbCTBO.

CornacHo IEC 61800-9-2 1 EN 50598-2, npeobpa3oBaTeniaim YacToTbl IpUCBanBaeTca Knacc apdekTnBHocTr ot IEO go IE2. CornacHo
CTaHZapTy, NOTEPU MOLLYHOCTN M3MEPAIOTCA B MPOLEHTaX OT HOMWUHaIbHOW NMOMIHOW BbIXOAHOW MOLLHOCTY B BOCbMYW TOUKaX
NPWIOXEHWA Harpy3Ku, Kak NokasaHo Ha PrcyHok 2. BmecTe ¢ HpopMmauwmein 0 4pyrmx s1eMeHTax CMCTeMbI 3TU AaHHbIE MOXXHO
ncnonb3oBaTb Ana pacyeta KM Ha yposHe cuctembl (IES).

DnemeHTbl, Bbi3blBatoLme noTepu, onucaHbl B rmase 3.3.1 MNotepu mowHocty v KM/,

o
S
[es)
=
100% @ ------- - - ’ R
| [
[ |
|
! l
| |
50% @ -~~~ - - L @
! |
| |
25% @ - - - -~ -~ ® !
! |
|
0% : ' =8B

0% 50% 90%

PucyHok 2: Pa6ouas Touka B cooTBeTcTBum ¢ IEC 61800-9-2 (EN 50598)

MpeobpasoBaTenb YaCcTOTbl UMEET MapPKNPOBKY Knacca 3GGeKTUBHOCTU 1 NoTepy MoLHOCTY npu 100 % HOMUHaNbLHOTO TOKa,
co3patoLLero KpyTawmmn MomeHT, 1 90 % HOMUHaNbHOW YacTOTbl CTaTOpa ABUraTens.

MyDrive® ecoSmart™ MOXHO UCnonb3oBaTb AnA:

+  MPOCMOTPa AaHHbIX YaCTUUYHOW Harpy3Km B COOTBETCTBMU CO cTaHaapTom IEC 61800-9-2;

«  pacyeTa Knacca 3GPpeKTMBHOCTM 1 3GEKTUBHOCTM MPU YaCTUYHO Harpy3Ke Ha NPeobpa3oBaTesb YacToTbl U CUCTEMY
CUNOBOrO NPUBOAA;

+  $opMUPOBaHMA OTYETa C JaHHBIMY O NOTEPAX MPU YaCTUYHOW Harpy3sKe u Knaccom sdpdpektnaHocTy IE u [ES.

3.3.1 lMotepu mowHocTn n KMNA

DnemeHTbl, Bbi3biBatoLme noTepto MOLWWHOCTM B CUCTEME, NPpeaCTaB/IEHbI Ha PI/ICyHOK 3.
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Mpeo6pasoBatenu yactoTbl iC2-Micro M

MpeobpasoBaTenu yactoTbl iC2-
PyKoBOACTBO MO NPOEKTUPOBaHUNIO Micro

e30bi586.11

KomnneKTHbI npuBogHoi moaynb (CDM)

Mpueogumoe o6opyaoBaHue

Ka6enb BHelwwHne Mpeobpaszo BHelwHne
nuTaHnA BXOfiHble |—| BaTenb  [— BbIXOAHblE
[ GunbTpbI YacToThl dunbTpbI

Harpyska Ha
MexaHn3m

Ka6enb
nBuratens

Tparcmncens

Cucrema cunosoro npusopa (PDS)

_ Cucrema pgsuratens ),

PucyHok 3: [insaiii cuctembl npusofa

K noTepam B cucteme MOryT NprBeCTy cnegytolne KOMMOHEHTbI:
«  Kabenb NUTaHus OT ceTu;

+  BHEeLIHWI BXOAHOWN GunbTp (eCnn yCTaHOBNEH);

+  npeobpasoBaTesib YacTOTbl CO BCTPOEHHBIMU GUNbTPaMK;

+  BHELHWI BbIxogHOW GUNbTP (€CN yCTaHOBEH);

«  Kabenb aBuratens;

«  [ABUratenb.

Cam npeob6pasoBaTesib YacTOTbl 06ECNEUNBAET TONIbKO YaCTb OOLUX NOTEPD B CUCTEME.

Kabenb niTaHusa oT cetu

MoTepu B Kabene NTaHUA OT CETU B OCHOBHOM Bbl3BaHbl OMMYECKUM COMPOTHBAEHMEM Kabena. YTobbl cBeCTV NOTEPU K MUHMYMY,
Kaberb [OMKeH OblTb HACKOIbKO BO3MOXXHO KOPOTKMM 1 MO NMapamMeTpam AO/MKeH COOTBETCTBOBATb HOMUHaIbHOMY TOKY.

BHewwHWIT BXOgHON GUnbTp

BHeluHMe BXofHble GUALTPbI YBENMUMBAIOT NOTEPM B CUCTEME. BxofHble Apocceny, ncnonb3yemble AnsA 6anaHCMPOBKU Harpy3Ku
MeXay HECKOJIbKUMU NMPUBOAaMIN B CXEME pacnpeneneHna Harpysku, Kak npasumno, AeMOHCTPUPYIOT Cnaj HanpAXeHnA
npubnn3nTenbHoO Ha 1 %, YTo NPMBOAUT K NoTepAm A0 1 % npwv NOMHON Harpyske.

MoTepw B BbAENEHHbIX GUAbTPaX raPMOHNK 06bIYHO cOCTaBNAT 2-5 %.

MpeobpazoBaTesib YaCTOThI
MoTepun NnpeobpasoBaTtensa YacTOTbl 3aBUCAT OT Harpy3ku. OnpeaeneHHble KnaccMprKaLmm 1 AaHHble O MOTEPAX MOLLYHOCTM YKa3aHbl
Ha 3TUKeTKe U3fenus, nogpobHOCTV MOXHO yBraeTb B MyDrive® ecoSmart™.

BHewwHuin BbIxogHON GUNBLTP
BHeLwHWe BbIxoAHble GUIbTPLI YBENNYMBAIOT NOTEPU B CUCTEME.

«  CuHycowngHble dpunbTpbl nogasnsatoT cxemy LM (PWM) BbixogHOM YacToTbl, YTO MPUBOAUT K 06pa3oBaHMI0 CUHYCOMAANIBHOMO
CUrHana Ha Bbixoge. [onyyeHHble NOTePM 3aBUCAT OT HAarpy3KM 1 MoryT cocTaBnAaTb Ao 1-1,5 % OT MakCMManbHOW MOLLHOCTU.
Mcnonb3oBaHue cnHyconaHoro GpunbTpa B yCTaHOBKaxX C ANMMHHbIMU Kabenamm ABMratensa MoXeT NoBbICUTb 06LLyio
3 dEKTUBHOCTD.

«  QunbTtpbl dU/dt orpaHnurBaloT Bpems HapacTaHusA HanpsxeHus B cxeme LM (PWM). B pesynbTate GunbTpbl NPUBOAAT K
noTepaAm B CCTeMe, KOTOPbIe 3aBUCAT OT Harpy3Ku 1 MOryT coctaBnATb Jo 0,5-1 % mMakcManbHON MOLHOCTH.

o CI/IH(I)a3HbIe cepAevyHNKN yMeHbLatloT BbICOKOYACTOTHbIE MOMEXU B Kabene asuratena. B pe3ynbTaTte B CUCTEMY ,q06aBJ'IﬂeTCF|
OorpaHmnyeHHaA notepA.

Kabenb gBuratensa

nOTepI/I B Kabene AsuratenAa B OCHOBHOM Bbi3BaHbl OMUYECKMU NMOTEPAMU, HO 1N3-3a HaCTOTbl KOMMYTal K npeo6pasoBaTenﬂ
4acCTOTbl NOTEPU TaKXKe O6YCﬂaBJ'|I/IBaIOTCﬂ €MKOCTHOW CBSA3bIO C 3eMJIen. I'IOTele 13-32 EMKOCTHOW CBA3UN MOXHO YMEeHbLWNTDb,
TWaTenbHO Bbl6|/|paﬂ Kabenb ABuratena n MakCMmasibHO COKpalliaAa ero onnHy. Ecnu Ha BblXxoae npe06pa3OBaTeJ1ﬂ Y4acToThbl
UCNOJb3yeTCA CYHYCOUAHBIN GUBTP, NOTEPK, BbI3BaHHbIE EMKOCTHOWN Harpy3KoW, CHUMXatoTCA.

Osuratenb

MoTepw ABWraTensa 3aBMUCAT OT TUMNa ABuUraTens u BbibpaHHon kateropuu KMNA. B craHgapte IEC 60034-30-1 onpegeneHbl Knaccbl
s¢dekTmBHocTM oT IET o IE4.

3.4 CunoBoe obopynoBaHme

M3penuna «iC2-Micro Frequency Converters» NoaxoaaT Af1A yCTaHOBKM B Pa3fIMUYHbIX MeCTax. Y3/bl NOCTaBAATCA C Pa3HbIMU
KnacCamu 3al1Thbl, YTO AenaeTt nX NnpurogHbiMn AnAa yCtaHOBKN B uma(bax, HeNnocpenCTBEHHO Ha MallHaX 1 B cneunalnbHbIX
nomeLwleHnAax ynpaBneva, a TaKXe OoTaAesIbHO.
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Mpeob6pasoBaTenu yacToTbl iC2-
PyKkoBoACTBO MO NPOEKTNPOBaHNIO Micro

«  O6opypoBaHue Knacca IP20/0TKpbITOro Tvina npeaHasHavYeHo As YCTAHOBKU B 3aKPbITbIX LKapax v aHanornmyHbIX MecTax.

«  O6opypoBaHue knacca IP21/UL, Tun 1 (komnnekT ans nepeo6opyposaHua B IP21/Tun 1 B KauecTBe onumm) npeaHasHayveHo ans
YCTaHOBKM BHYTPW NOMeLLeHUIA.

M3pgenua «iC2-Micro Frequency Converters» NoAXoAAT ANA NCMOb30BaHNA B LUMPOKOM Arana3oHe Temnepatyp. CTaHAapTHbIN
AmnanasoH pabounx temnepatyp: —10 — +50 °C (14 - +122 °F). [py CHXKEHUM HOMUHAJBbHBIX XapaKTePUCTVK AnanasoH pabournx
Temnepatyp coctasnaeT —20 - +55 °C (-4 — +131 °F).

M3penna «iC2-Micro Frequency Converters» npefHa3HaueHbl ansa paboTbl Ha BbicoTe go 2000 m (6562 ¢dyTa). Ecnu BbicoTa Hag,
ypoBHeM Mops rnpesbiwaeT 1000 m (3280 pyToB), CneayeT NPUMEHNUTb CHUXKEHMNE HOMUHANBbHBIX XapaKTepPUCTUIK.

Bbixog asuratens nsgenuin «<iC2-Micro Frequency Converters» 3alymileH OT KOPOTKOrO 3aMblKaHUA, 3aMblKaHWA Ha 3eMITHO0 1
neperpysku. [nda 3awmTbl ABMraTena Takxke npegycMoTpeH KOHTPOsb TeMnepaTtypbl. HeorpaHnyeHHOe YnNCno BKMOYEHWI Ha
BbIXOJe NO3BOSIAET UCMNOSIb30BaTb KOHTAKTOP UAN OTCOeAMHATL NPUBOJ OT ABUraTens.

BcTpoeHHble GunbTpbl ONTUMU3MPYIOT XapakTepUCTUKN IMC, CHUXKAIOT rapMOHUKN B CETY 1 COOTBETCTBYIOT TPE6OBaHNAM K
BbIXOHOW MOLHOCTU. BcTpoeHHble dpunnbTpbl IMC MOXKHO HAaCTPOUTL B COOTBETCTBUU C TPEOOBAHNAMM K YCTAaHOBKE, CBA3AHHbIMU C
DMC. MNpeanoxeHne BKNOYAET B CebA:

- TpuBoabl 6e3 dpunbTpa (BapuaHTbl, cooTBETCTBYIOWME C4).

+  MNpuBoabl c GUNbTPOM, CMONb3yeMble B MPOMBbILLIIEHHbIX (BapuaHTbl, cooTBeTcTBYowWwMe C2) 1 JOMALLHWX CeTAX (BapyaHTbl,
cootBeTcTBytowme C1).

3.5 YnpaBneHue n nHtepdenicsol

3.5.1 Knemmb! ynpasneHus

+  Bce knemmbl Ana nogcoefimHeHnsa Kabenei ynpasneHns pasmeLLaloTcsa Nof KINEMMHOM KPbILLKOW Ha NepefHeln CTOpoHe
npueopa.

«  CBepAiTecb CO CXeMaMU KIEMM YNpaBneHUs 1 NepeksioyaTenei, NPUBEAEHHbIMI Ha 3aiHel CTOPOHE KIEMMHOW KPbILLKMU.

CHumuTe KNeMMHYI0 KPbIWKY C MOMOLbO OTBEPTKU, CM. PI/IC}[HOK 4.

e30bv009.10

PuncyHoK 4: CHATME KNEMMHOW KPbILLKN

Bce knemmbl ynpaeneHus nsgenuii «iC2-Micro Frequency Converters» n3obpakeHbl Ha PrcyHoK 5.
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MpeobpasoBaTenu yactoTbl iC2-

PykoBoACTBO MO NPpOEKTNPOBaHNIO Micro

Pene

+24VOUT
+10VOUT
COMRS 485
e30bv087.10

NRS 485
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PucyHok 5: 0630p Knemm ynpaBneHus

3.5.2 Pa3bem RJ45 n nepeknioyaTenb OKOHeYHOM Harpy3ku RS485

B nprBoae nmeetca pasbem RJ45, cooTBeTcTBYOWNMIA NpoTOoKoNy Modbus 485. Pazbem RJ45 ncnonb3yeTtca ana nogKoueHms
cnepyowmx KOMNOHEHTOB:

+  BHELUHAA NaHenb ynpasneHua (B HacTosALLee BpeMA HeOCTyMnHa);
«  mHcTpymeHT ans MK (MyDrive® Insight) yepes onuuio agantepa (B HacTosLiee BpeMsa He[OCTYMNeH);

«  aBTOHOMHbIN UHCTPYMEHT KOHOUIypaLmy Ans HaCTPOWMKM NapaMeTPOoB Npw BbIKIOYEHHOM NMUTaHN NPUBOAa (B HacTosAwee
BpeMA He[OCTYyMNeH).

1 2 =
o
3
2
= — S
[
N ‘ .g : ; i B °
Sy Dﬁﬁz
L : 1@ © ©
PucyHok 6: Pasbem RJ45 n nepeknioyatenib OKOHeYHOW Harpyskun RS485
1 Paszbem RJ45
2 MNepekntouatenb okoHeuyHom Harpy3km RS485 (ON = okoHeuHas Harpy3ka RS485, OFF = pa3omKHyT)

Pasbem RJ45 noppepxmBaeT sKpaHNpoBaHHbIN Kabenb CAT5e annHoin ao 3 m (9,8 dyTa), KoTopbit HE ncnonb3yetca ana npamoro
nogknoueHus npmeoga K MK. HecobniogeHune 3Toro TpeboBaHUsi MOXET NPUBECTM K noBpexaeHuto MNK.

Ecnu nprBoa HaxoguTCA Ha KOHLIE NMPOMBILLIEHHON LWVHBI, NepekKoyaTeNlb OKOHEYHOW Harpy3ku RS485 nomkeH 6biTb
ycTaHoBseH B nonoxeHue ON (BKJT.).

He ncnonb3yiiTe nepeknioyaTenb OKOHeUHOM Harpy3ki RS485 npu BKIKOUYEHHOM NUTAHKM MPUBOAA.

12345678

B
@
e30bv088.10

iy

S v

PucyHoK 7: HazHauyeHne KoHTakToB RJ45
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Mpeob6pasoBaTenu yacTtoTbl iC2-

PykoBoACTBO MO NpOeKTUPOBaHMIO Micro

McToYHUK nnuTtaHmna 5 B 5 RS485_N
WcTouHnK nutaHua 5 B 6 GND

GND 7 3ape3epBUpPOBaHO
RS485_P 8 3ape3epBUpPOBaHO

3.5.3 NaHenb ynpasneHuna u naHenb ynpasneHusa 2.0 OP2
|_|pI/IBO}J, NMeeT ABa cnefyowmnx tmna naHenen ynpasneHuA.

MaHenb ynpaBneHnA: BCTPOEHa 1 MOCTABNAETCA C MPUBOJOM B CEPUNHOW KOMMNIEKTaLumu. KHONKN 1 MHAMKATOPbI NaHev
ynpasneHnsa onucaHbl B M. 3.5.4 KHOMKM 1 MHAVIKAaTOPbI MaHeNu yrnpasaeHusa.

MaHenb ynpaBneHunAa 2.0 OP2: pononHuTenbHas (p,OCTyI'IHaﬂ B KayecTtBe OI'ILI,I/II/I) naHenb ynpasneHns, 6onee y,El,O6Haﬂ anAa
nonb3oBartenein. Ha naHenn ynpaBneHnAa 3TOro Tna MOXHO C NErKOCTbi0 HaCTPOUTb NapaMeTpPbl NpuBOAa, NPOBEPUTb
COCTOAHME NprBOAa M BbIBECTU Ha 3KpaH BM3yannsaynto yBe,EI,OMHeHVIIh 0 COObITHSAX.

Hwuxe npencraeneH 6onee nogpobHbI 0630p naHenu ynpasneHus 2.0 OP2:

MOHOXPOMHbIV NOoNb30BaTeNbCKunin UHTepdeic, 2,03 aoima;

CBETOAMOAbI ANIA BU3YaNbHOro onpefeneHns COCTOAHUA NPUBOA3;

ynpasneHve NPUBOAOM 1 y0OHOE NepeKoUeHre MEXAY NOKabHbIM 1 ANCTAHLMOHHbBIM peXXuMamiu paboTbl;
MHOFOA3bIYHbI 3KpaH, HA KOTOPOM OTOOPAXATCA NapaMeTpPbl, BbIOpaHHbIE MO3MLNK 1 COCTOSIHNE;

JKpaH napameTpoB nogaepxxneaeTt 6yKBbI, Lll/ld)pbl, cneunanbHble CMMBOJTbI, Lienble Yndia, NnaBaloLwme 3anAatble, CNNCKN Bbl60pa
N KOMaHAabl AnA HaCTp0I7IKVI [AaHHbIX TEXHONMOIrM4yeCckoro npouecca;

yTO6bI YNPOCTUTH BBOA B SKCM/TyaTaLuio, HACTPOMKM NapaMeTPOB NPrBOAA MOXHO KOMMPOBAaTb B ApYrue NpuBoabl;

yCTaHOBKa Ha fBepuy LLIKad)a C MOMOLWbIO AOMOJIHUTENBbHOIO MOHTaXXHOI0 KOMMNeKTa.

Manenb ynpasnexua 2.0 OP2 B HacToALLee Bpema HeAoCTyMnHa.

3.5.4 KHOMKN 1 NHAMKATOPbI NaHeNnn ynpaBneHuna

15

€30bu992.10
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PucyHok 8: NaHenb ynpasneHns
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PykoBOACTBO NO NPOEKTUPOBaHUIO

Danifi

Mpeo6bpasoBaTenu yactoTbl iC2-
Micro

1 MNHankaTopbl cocToAHnA 9 Myck

2 NHankaTopbl paboTbl 10 Haszap

3 [loMallHWIM 3KpaH/MeHI0 11 [ncTaHUMOHHO/NOKanbHO
4 Bneso 12 OK

5 OcTtaHoB/cbpoc 13 MoTeHumomeTp

6 Beepx 14 NHanKaTopbl COCTOAHMA
7 BHu3 15 [naBHbIV 3KpaH

8 NHpunkaTop paboyero coctoaHuA

Ta6nuua 6: KHOnMKM ynpaBneHus n noTeHUMomeTp

HasBaHue

QyHKUMA

[oMalHWi 3KpaH/MeHIo

HGPEKHIO‘-IEHVIE mexnay rnaBHbIM MEHIKO 1 OKHOM COCTOAHUA. Lonroe HaxaTune OTKpbIBaeT
KOHTEKCTHOE MeHIo AnAa 6bICTpOFO UYTEHNA N pefakKTUnpoBaHUA I'IapaMETPOB.“)

Beepx/BHNK3 MNepekntoueHre HOMEPOB COCTOAHMIA/TPYMN NapaMeTPOB/NapaMeTPOB N HACTPOMKA 3HAUYEHUI
napameTpoB.

Bneso MepemelleHre Kypcopa Ha 1 6UT BneBo.

Hasapg MNepexog K npeaplayLemMy Wwary B CTPYKTYpe MEHI0 U OTMEHa YCTaHOBKM BO BPeMA HaCTPOKM
3HayYeHUin NapameTpoB.

OK MNopTBepkaeHve onepaymn.

OncraHUuMOHHO/NOoKanbHO

HEDEKHIO‘-IEHI/IE mMexay ANCTaHUMOHHBIM U NOKaJIbHbIM peXXnmamn.

Myck 3anyck NnprBofa B IOKabHOM peXxume.
OcTaHoB/cbpoc OcTaHOoB NpuUBOAa B JIOKANIbHOM peXxume.
C6poc npuBoaa, UTobbl KBUTMPOBaTb HEUCMPABHOCTb.
MoTeHuromeTp M3meHeHMWe 3HaueHWiA 3aflaHnA, Koraa 3HaueHve 3alaHnA BbI6paHO B KaUecTBe NOTEHLMOMETPA.

1 KOHTEKCTHOE MEeHI0 B HacTosALlee BpemMA He[oCTynHO.

Ta6nuua 7: CBeTOBble MHANKATOPbI COCTOAHNA

HasBaHue OyHKUMA

MON BKn.: Ha rnaBHOM 3KpaHe O0TOOpaXKaeTca COCTOAHME NPUBOAA.
PGM Bkn.: npmBoA HaxoANTCA B COCTOAHMMN NPOrPaMMUPOBAHMA.
TOR Bkn.: npuBOA HaxoANTCA B peXxmnme KpyTALLEro MOMEHTa.

BbIK/1.: NPMBOJA HAXOANTCA B PEXMME CKOPOCTU.

LOC Bkn.: npuBog HaxoauTCA B IOKaSIbHOM pexunme.

BbIkn.: npuBoA HaxoAWTCA B ANCTAaHLUOHHOM peXxume.
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HasBaHue DOyHKuuA

REV Bkn.: npmBog paboTaeT B 06paTHOM HanpasfeHNN.

Bbikn.: npuBog paboTaet B NPAMOM HanpasneHuu.

ST2 Cm. Tabnumua 10.

Ta6nuua 8: hguKaTopbl paboTbl

HasBaHue QyHKuMA

WARN («MPELYNPEXOEHWE) lopuT HenpepbIBHO NPY HaNNUMK NpegynpexaeHns.
READY («[OTOB») F'opuT HeNpepbIBHO, KOrAa NPYIBOA roToB K paboTe.
FAULT («OTKA3») MwuraeT npy BOSHUKHOBEHMM HEUCNPABHOCTU.

Tabnuua 9: UngukaTtop paboyero coctosHuA

HasBaHue DyHKuMA

RUN («MMYCK») | Bkn.: nprBOA B pexurMe HopMasibHOM paboTbl.

Bbikn.: npmneoa OCTaHOBJIEH.

MwraeT: BbINONHAETCA NPOLecc OCTaHOBKM ABUraTeNA unm npusog nonyumn komaHgy RUN («MYCK»), Ho He
Bblan YaCTOTHbIN CUTHan.

Ta6nvua 10: HecKonbKo yCTaHOBOK MHAMKATOpa

ST2 Bbikn. Bkn. Mwuraet BbicTpo muraer
AKTVBHas ycTaHoBKa'" YcraHoBKa 1 YcTaHoBKa 2 YcraHoBKa 1 YcTaHoBKa 2
Mporpammupyemas yctaHoBKa? YcTaHoBKa 1 YcTaHoBKa 2 YcTaHoBKa 2 YcTaHoBKa 1

' BoibepuiTe akTUBHYIO YCTaHOBKY B napamempe P6.6.1 «<AKmugHas ycmaHoeKax».

2 BbibepuTe NporpaMmmmpyemyto ycTaHOBKY B napamempe P6.6.2 «[lpoepammupyemas ycmaHo8Ka».
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3.5.5 CaBukHasA ABepLa Ha KIEeMMHOM KpblllKe

CaBwKHas ABepLa, NpeacTaBnAoLwan cobon 3alnTHYI0 KpbIWKY nopTa RJ45, pacnonoxeHa Ha KNneMMHOW KpblLKe nprsoaa. Ecnn
NpYBOA NOAKIIOYEH K ONUMOHaNnbHOM naHenu ynpasneHus 2.0 OP2, koTopasa MoXeT 6bITb yCTaHOBIeHa Ha ABepLe WwKada, NpocTo
CHUMUTE CABUKHYIO ABepLyy, UToObl y6eanTbCA B TOM, UTO KIeMMHas Kpblllka OCTaeTca Ha npuBoae, n obecneunTtb 6e30nacHOCTb

SKCnnyaTaymn.

e30bv111.10

PucyHok 9: CaBu»KHaa ABepLa Ha KNEMMHON KpbiLiKe

1 CaBuXHas gBepua
2 KnemmHas KpbiLiKa
OeMoHTax

1. CHuMUTE KNEMMHYIO KPbILWKY C MOMOLLbIO OTBEPTKM, CM. 3.5.1 Knemmbl ynpasaeHus.

2. HaxmuTe OTBEPTKOI Ha FHe3[0 C BHYTPEHHEe CTOPOHbI KTEMMHOI KPbILIKWM, YUTO6bI 0CBOGOAUTL CABVXKHYIO ABEPLY W
BbIABVHYTb €e Hapy»y.

€30bv109.10

PucyHok 10: lemoHTa»x CABUKHON ABEPLbI
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MOBTOPHDbIN MOHTaXK
1. BcTaBbTe cABUXKHYIO ABEPLIY B KITEMMHYIO KPbILLKY.

e30bv110.10

PucyHok 11: YcTaHOBKa cABUMXHON ABepLibl
3.6 MpuknagHoe nporpaMmmHoe obecrneyeHme

3.6.1 KpaTkoe onuncaHune

MprknagHoe nporpaMMHoe obecneyeHrie BXOAUT B CTaHAAPTHbIN KOMMEKT noctasku usgenui «iC2-Micro Frequency Converters».
OyHKumm 310ro MO KpaTKo onucaHbl B cieayowmnx pasgenax:

«  6a3oBble pyHKLWY;
«  KOHTpOnnepbl;
« YHKUMM 3aWuThI;

+  MporpamMmHble CpeacTaa.

3.6.2 basoBble dyHKUMNK

MprknagHoe nporpamMmHoe obecrneyeHne BKOYaeT B ce6aA LMPOKMI cnekTp 6a30Bbix GYHKLMIA, NO3BONALMNX YNPABAATL N06bIM
TEXHONOrMYeCKMM NpoLeccom C nomolybto npusoaa iC2-Micro.

3.6.2.1 GopmunpoBaHue 3agaHnA

3ap,aH|/|ﬂ N3 HECKOJIbKMX NCTOYHUKOB, COOTBETCTBYOWNE I'IOTpe6HOCTF|M ynpaB/ieHNA TEXHONIOrMYeCKUM npoueccom, MOXHO
onpenennTb No CBOEMY YCMOTPEHNIO.

MICTOUHMKM 3adaHns:

+  aHanoroBble BXOAbl;

+  umbpoBble BXOADI, KaXKAbI B KAUeCTBE MMMY/IbCHOIO BXOA3;
«  3ajlaHue C NOSIEBON LUMHbI;

+  BHYTPEHHWe HaCcTPOWKM;

+  MeCTHOe 3aflaHue C NaHenun ynpasneHus;

+  BCTPOEHHbIN NOTEHUMOMETP Ha MaHeNn yrnpasneHus.

Mo>xHO B06aBVTb CMrHanbl 3aaaHna ana GopMMpPOoBaHNA 3aAaHunA B NpeobpasoBaTene YacToTbl. OKOHYaTeNnbHoe 3afjaHne
MacwTabupyeTtcs B gnanasoHe —100-100 %.

3.6.2.2 [1Ba BapuaHTa yCTaHOBOK

I'Ipeo6pasoBaTenb 4acToTbl UMEET [iBa BapuaHTa yCTaHOBOK. HaCTpOVITb napamMmeTpbl KaXaoro n3 BapmaHToOB YCTaHOBOK MOXHO
oTAeNbHO, B COOTBETCTBUN C Tpe6OBaHVIﬂMI/I TeXHOJIOrn4yecKkoro npouecca. Mo»Ho nepeknyaTbCA Mexay BapuaHTaMn yCTaHOBOK
BO BpeMmMA 3KCrjlyaTaynu, l‘ITO6bI 6bICTpO peann3oBaTb USMEHEHUA.
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3.6.2.3 lNapameTpbl U3MEHEHUA CKOPOCTU

MpeobpasoBaTesib YaCTOTbl NOAAEPKMBAET IMHENHOE U3MEHEHME CKOPOCTM, CUHYycouay 1 ABe crHycouabl. [py nuHenHoM
N3MEHEHUN CKOPOCTY BbINMOMHAESTCA NOCTOAHHOE YcKopeHue. CUHycouganbHble U3MEHEHUA CKOPOCTM obecneunBatoT HeNMHenHoe
yCKOpeHWe C NnaBHbIM NepexofoM B Hauane 1 B KOHLe NpoLiecca yCKOpeHus.

3.6.2.4 bbICTpbI OCTAaHOB

MHoraa BO3HMKaeT HeobXoAMMOCTb ObICTPO OCTaHOBUTbL TEXHOMOMMYECKMI NpoLecc. Ha Takol cnyvai nprBog nogaepKusaet
cneumnanbHOe BPeMs IMHENHOMO 3aMeaJIeHNsA CO CKOPOCTU CUHXPOHHOTO ABuratens 4o 0 06/MuH.

3.6.2.5 OrpaHunyeHune HanpaBneHua BpaLleHna

MoxHo YCTaHOBUTb (bVIKCVIpOBaHHOE HanpaBneHne BpalleHnAa asuratena (no yacosowm cTpenke nin npotme YyacoBou CTpeJ'IKI/I),
yTOObI npenoTBpaTnTb BpaleHUE B HEHYXKHOM HanpaBJieEHUWN.

3.6.2.6 NepekntoyaTenb $asbl ABUraTENA

Ecnu Bo Bpemsa MoHTaxa Kabenwu ¢asbl gBuratens 6bi1u yCTaHOBNEHbI B HEMPaBUIIbHOM NOPsAAKe, Hanpas/ieHre BpaLLeHNs MOXHO
n3MeHUTb. bnarogaps 3ToMy HeT HEO6XOAUMOCTN MEHATL MOPAAOK PacnonoXKeHna das aBuraTens.

3.6.2.7 MeaneHHoe NnepemelleHne B TOTYKOBOM pexnme

I'Ipeo6pasoBaTem> 4acToTbl MMeeT NpeayCcTaHOBNIEHHbIE HaCTpOVIKI/I CKOPOCTN ANnA NCnofib3oBaHUA BO BpeMA BBOAaA B
SKCnyaTauuto, TeXHNYeCKOro n cepencHOro O6C}'Iy)KVIBaHI/Iﬂ. TonukoBbIn PEXNM 3aae€TCA Ha I'IpenyCTaHOBHeHHOIZ CKOpPOCTN.

3.6.2.8 [NponyckK YacToTbl

Bo BpemA pa6OTbI MOXHO NponyCcTUTb onpefesieHHble YaCTOoTbl ABUraTenA. dTa C])yHKLWIFl nomMoraeT cBeCT K MUHUMYMY U
npenoTBpaTnTb MeXaHnYeCcKun P€30HaHC O60py}J,OBaHVI$I, orpaHunynean BVI6paL|VIlO n wym.

3.6.2.9 ABTOMaTNYeCKNI nepesanyck

B cnyyae He3HauMTeNbHOro OTKa3a U OTKIIOYEHUA MPUBOJ MOXET BbIMOHMTL aBTOMATUYECKMIA Nepe3anyck 6e3 pyyHoro cbpoca.
3T0 paclmpAeT BO3MOXHOCTM aBTOMaT31POBaHHOW paboTbl CUCTEM C AUCTAHLMOHHBIM yrnipaBieHnem. Yoeautech B TOM, 4TO Npu
1CNosb30BaHMM aBTOMaTUYECKOro nepesanycka He BO3HUKHYT OnacHble CUTyaLui.

3.6.2.10 Nyck Ha xoay

IMycK Ha xofly NO3BONAET NPUBOAY CUHXPOHM3MPOBATLCA CO CBOOOAHO BPALLAOLWMMCA ABUraTeNeMm, Nepes TeM Kak HayaTb UM
ynpaBnaTb. Hauano ynpaenexus gerratenem Ha ero GakTnyeckor CKOPOCTV CBOAUT K MUHMMYMY MeXaHYecKre Harpy3Kku Ha
cuctemy. 3Ta GYHKUMA BaxKHa, HanprMep, MpW CNOb30BaHUN B BEHTUAATOPaX U LLeHTpudyrax.

3.6.2.11 [ponagaHne HanpaeHua ceTn

B cnydae nponajaHnAa HanpakeHnAa CceTn, Korga npmneBo He MOXKEeT NpoAo1>KaTb pa60Ty, MOHO Bbl6paTb 3apaHee onpeneneHHble
OencTeus, Hanpumep OoTK4vYeHne, OCTaHOBKY BbIGErom U BbINosIHEHVE ynpaBiaemMoro samenneHuna.

3.6.2.12 Bo3BpaT KMHETNYECKOM SHEeprum, 3anaceHHon B Harpyske

DyHKLMA BO3BPATa KMHETUYECKOW SHEPTIM, 3aMaceHHON B HarpysKe, NO3BOJIAET MPUBOAY COXPAHATb KOHTPOSb B Cllyyae, ecsin B
cuUcTeMe MMEeeTCs JOCTaTOUHO SHEPrUK, HaNpuMep B GOpMe MHEPLIN UAN MPU CHKEHWUI Harpy3KW. DTO NO3BOSIAET OCYLLECTBAATL
KOHTPONMPYEMbI OCTAHOB MaLUMHbI.

3.6.2.13 lNogaBneHmne pe3oHaHca

BbicOKOYaCTOTHbIN P€30HaHC B ABUraTene MOKHO YCTPaHUTb NyTeM NofaBneHnA pe3oHaHca. ﬂ,OCTyI‘IHbI KakK aBTOMaTn4yeckoe, Tak n
py4HOe nodaBneHne 4acTtoTbl.

3.6.2.14 YnpasneHne mexaHn4yeCckum TOpMO30M

B Takmx yCTpOVICTBaX, KaK NpoCTblie NOABEMHUNKUN, NANE€TN3aTOPbI, CTepeoCcKonnyeckmne Ccknagbl n HACXoaALWNne KOHBeVIepr,
MexXaHNn4yecKnm TOPMO3 NCNONb3yeTCA ANA YAepPKaHUA rpy3a B HENOABUXKXHOM COCTOAHUNN, KOrA4a ABUraTeslib He ynpaBnAeTcAa
nprBOAOM UNK OTKNIOYEHO NUTaHKE.

CDyHKU,I/Iﬂ ynpaelieHNA MeXaHN4YeCKUM TOPMO30M obecneunBaeT NiaBHbIN nepexon mexay mexaHn4eCknm TopMmo3omM v asuratenem,
YAEPXKMNBAKOLWWM Harpysky, nytem ynpasneHua aKTI/IBaLlI/IeI7I n }:leaKTI/IBaLWIEIZ MexaHn4yeCckoro Topmosa.
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3.6.2.15 KoHTponnepobl
MprBOA OCHALLEH TPeMA KOHTPOepamMu, YTo ONTUMU3MPYET ynpaBneHne GakTMUeCKMM TEXHOIOMMYECKUM NPOLEeCCoM.
KOHTpOJ‘IJ‘Iepr BbINONHAIOT cneaywwue (I)yHKLl,I/IVI:

«  ynpaBneHue TEXHONOrMYECKUM NPOLIECCOM;
«  perynvmpoBaHne CKOPOCTY B Pa30OMKHYTOM KOHTYPE;

. perynnpoBaHue KpyTAalero MOMeHTa B Pa3OMKHYTOM KOHTYpe.

3.6.2.15.1 KoHTponnep npouecca

KoHTponnep npouecca MOXKeT yNpaBAaTb TEXHONOMMUYECKM NPOLLECCOM, HaNnpUMep B CMCTeME, e TpebyeTca NocTosaHHoe
[aBneHune, pacxop unu Temnepatypa. CurHan obpaTHoi CBA3M U3 YCTAHOBKM NOJAETCA Ha NprBog, NepeaaBas GpakTnyeckoe
BbIXOAHOE 3HaueHue. KoHTponnep obecrneuriBaeT COracoBaHme BbIXOAHOMO CUrHasa C 3ajaHneMm, NoJsTyYeHHbIM NPV NOMOLLM
bYHKLUM PErynmpoBaHusa ckopocTu ABuratens. ICTOUHUK 3aaHuA 1 cMrHanbl 06paTHOW CBA3W NpeobpasyioTcs U MacluTabupyoTtca
B ynpaBnAemMble GaKTUUeCKre 3HaYeHMs.

3.6.2.15.2 KoHTponnep ckopocTtun
PerynupoBaHure CKopocTu B pa3OMKHYTOM KOHTYpe obecneurBaeT TOUHbIV KOHTPOJIb CKOPOCTU BpaLLeHUA ABUraTens.

B pexrme pasoMKHYTOro KOHTypa (6e3 BHellHero cMrHana o6paTHoO CBA3U NO CKOPOCTN) HET HEOOXOANMOCTM BO BHELUHUX
faTurKax, YTo AenaeT yCTaHOBKY M BBOJ, B SKCr/lyaTaLnio O4eHb NPOCTbIMU 1 YCTPaHAET PUCK NOBPEXAEHNA AaTUYMKOB.

3.6.2.15.3 KoHTponnep KpyTALero MOMeHTa

BCTpoeHHBIii KOHTPOep KPYTALLEro MOMeHTa obecrneyrBaeT ONTUMU3MPOBAHHOE YNpaBieHre KPYTALUM MOMEHTOM 1
noAaepr1BaeT KOHTPOJIb B Pa30MKHYTOM KOHTYpE.

3.6.3 KoHTponb BBOAA-BbIBOAA N MOKA3aHUA

B 3aBrcMMOCTM OT annapaTHoW KoHbUrypaumm npusog nmeeT urdpoBble 1 aHanoroBble BXoAbl, LMGPOBbIe 1 aHaIoroBble BbIXOAbI,
a Takke peneriHble BbixoAabl. KoHourypaLmio BXO[OB 1 BbIXOAOB MOXHO HacTPOMWTb, YTOGbI MCMONb30BaTb UX AN YNpaBneHus
TEXHONOrMYECKNM MPOLLECCOM C NMOMOLLbIO NPUBOZAa.

Bce Bxopbl 1 BbIxoAbl MOTyT NCNoNb30BaTbCA B KayeCTBe yaaNneHHbIX Y3N10B BBOAa-BbIBOAa, MOCKOJIbKY BCE OHU afpecyroTCA Nno
I'IpOMbILIJ)'IeHHOVI LwnHe npusoga.

3.6.4 OyHKUUW yNpaBneHna aBuratenem

CrcTema ynpaeneHusa gBuratesieMm noaxoawT Ans NpYMeHeHUs B LWMPOKOM CNeKTpe obnacTeil, OT camblX NPOCTbIX A0 Tpedyowmx
BbICOKO3GPEKTMBHOIO yrpaBneHns ABuraTenem.

3.6.4.1 Tunbl gBUraTenemn
MNprBoa noaaepxmBaeT CTaHfapTHbIe ABUraTenu, Takmne Kak:

. ACHXPOHHbIE ABUraTenu;

. asuratenn C NOCTOAHHbIMU MarHUTamMu.

3.6.4.2 XapakTepuCTUKN Harpysku
MopaepmBatoTCA PasnMyHble XapaKTEPUCTUKM HArpy3Ku, COOTBETCTBYOLME GaKTUUECKMM NOTPeBbHOCTAM 061acTy MpUMeHeHNs.

+  [MepemeHHbIN KPYTALWMI MOMEHT: TUMMYHAS XapPaKTePUCTUKA Harpy3Kn BEHTUNATOPOB 1 LIEHTPOOEXHbIX HACOCOB, rae
Harpyska nponopLuoHanbHa KBagpaTty CKOpocCTu.

+  TOCTOAHHDII KPYTALMIA MOMEHT: XapaKTePUCTMKA Harpy3KK, NCNONb3yemMas B MeXaHn3max, rae TpebyeTtcs KpyTALWmuii MOMEHT
BO BCEM AMana3oHe ckopocTei. TUMNYHbIMW NPUMEPaMU NPUMEHEHWA ABAISIOTCA KOHBEEePbI, SKCTPYAEPbI, AeKaHTepbl,
Kommpeccopbl 1 nebegku.

3.6.4.3 NpuHUMN ynpaBneHua asuratenem
MpyHUMNbI ynpaBneHWa ABrratesieM MoOXKHO BblOpaTb COOTBETCTBEHHO NOTPEeBHOCTAM 0611acTV NPUMEHeHNA:

- ynpasneHue U/f ina cneumanbHbix QyHKLMIA KOHTPONSA;

«  ynpaeneHue VVC+ ans pelleHns 3agay o6Lero HazHaueHus.
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3.6.4.4 NacnopTHaa Tabnnuka aBuUraTensa n Katanor

OpVEHTUPOBOYHbIE XapaKTEPUCTUKI ABUraTena /19 KOHKPETHOro NPUBO/a 3aaloTCA Ha 3aBO/1e-U3roTOBUTENE, UTO NO3BONAET
MCNONb30BaThb €ro ¢ 60/bLINMHCTBOM ABUraTenen. B npolecce BBOAa B SKCMNyaTaLuio B HACTPOKM NMPUBOLA BBOAATCA aKTUyecKme
XapaKTePUCTUKIM ABUraTeNs, YTo NO3BOMAET ONTUMU3MPOBATb YNPABEHVE ABUTaTENEM.

3.6.4.5 ABTomaTnyeckas agantauua asuratena (AA)

ABTOMaTMuecKas aganTauuna guratens (AAH) OoNTUMMN3NPYET NapaMeTpbl ABUraTesnia anAa ynyyleHna XxapakTtepucTtuk Bana. Ha
OCHOBaAHWMW AaHHbIX I'IaCI'IOpTHOIh TabNMUKM 1 NoKasaTtenemn |/|3mepeH|/||7| OCTaHOBJIEHHOro ABuraTtena Kik4yeBble NapamMeTpbl
ABuratena nepepaccynTbiBalOTCA N NCNONb3YIOTCA ANA TOYHOMN HaCTpOﬁKM aliropnTtma ynpasneHna apuratenem.

3.6.4.6 ABTOMaTHUeCKaA onTummnsauma sHepronotTpebnerHns (AO3)

OyHKLMA aBTOMATMUECKOW ONTUMM3aLmMK SHepronoTpebnerms (AO3) onTMU3UPYET yNpaBneHne, CHUXasA SHepronoTpebneHue B
TOYKE MPUNOKEHUA HArPy3KK.

3.6.5 TopmoxeHne Harpyskmu

Mpy TopMOXKeHUN ABUraTens, ynpaBnseMoro NprBOAOM, MOXXHO MCMNOb30BaThb PasfinyHble GyHKUMK. Boibop GyHKLMM 3aBUCUT OT
obnact npYMeHeHnA N HeobXoAMMOW CKOPOCTY OCTAHOBKM.

3.6.5.1 Pe3nctopHoe TopMoXKeHue

Mpy HeO6XOAUMOCTM GBICTPOrO UKW JJINTENBHOTO TOPMOXKEHUS 06BIYHO NCMONb3YeTCs NPUBOA C TOPMO3HbIM MPEpPbIBATENEM.
M36bITOuHan SHeprus, reHepupyemas ABuraTesem Bo BpeMsl TOPMOXKEHNS, PAaCCEeVBAETCA B MOAKIIOYEHHOM TOPMO3HOM PE3UCTOPE.
3¢ PeKTVBHOCTb TOPMOXKEHUSA 3aBUCUT OT HOMVHANbHOM MOLLHOCTY MPUBOAA Y BbIGPAHHOrO TOPMO3HOIO Pe3ncTopa.

3.6.5.2 KoHTponb nepeHanpsaxeHusa (OVQC)

Ecnn BpeMA TOPMOXKEHNA HE ABNAETCA KDUTUYECKN BaXXHbIM U Harpy3ka MMeeT nepeMmeHHOe 3HauyeHne, TO AN1A KOHTpOonA
OCTaHOBa ncnonb3yeTcAa d)yHKU,I/IFl KOHTPONA NepeHanpPAXKXeHnA (OVQ). Ecnmn TOPMOXEHWNE B TeYEHNE 3aJaHHOI O nNepnoa
3amMmeasieHnA HEBO3MOXHO, NPUBOL yBeNNYMBaET BpeMsA 3aMmeneHnaA. 3Ty d)yHKLWIIO He aieayeT NCnonb30oBaTb B NOABEMHDbIX
MeXxaHM3Max, CUCTeMax C BbICOKOMN VIHepLWIeIz N B TeX niyyanx, Korga Tp86y6TCﬂ ANNTeNnbHOE TOpMOXKeHune.

3.6.5.3 TopmoXKeHme NOCTOAHHBIM TOKOM

Ha Hu3kon CKOPOCTN TOPMOXKEeHME ABUraTeNnAa MOXHO yNny4dlWnTb C NTOMOLLbIO d)yHKLl,I/II/I TOPMOXEHNA NOCTOAHHBbIM TOKOM. OHa
p,O6aBJ1ﬂ€T He6ONbLLION NOCTOAHHbIN TOK noBepx nepemMeHHOro Toka, HeMHOro yBenmymBaa TOPMO3HYIO CNocobHOCTb.

3.6.5.4 TopmokeHme nepemeHHbIM TOKOM

TopmomeHme nepemMeHHbIM TOKOM nogaepxXmBaeTca TONMbKO AN1A aCUMHXPOHHbIX ABuratenen n Moxet NPUMEHATbCA B CUCTEMaX C
HeUMKnnyeckomn 3KcnnyaTaLw|e|7| asuratena ana cokpalleHnA BpeMeHU TOPMOXEHNA. MN36bIToYHas SHepruna paccenBaeTca 3a cHET
yBennM4eHmA noTepb B ABUraTeNe€ BO BPEMA TOPMOXKEHUA.

3.6.5.5 Yaep»aHune noCcTOAHHbIM TOKOM
Ynep»aHvie NOCTOAHHbIM TOKOM 06ecneyrBaeT orpaHNYEeHHbI yaepXMBaOLWNIA KPYTALWMIA MOMEHT POTOPa BO BPeMSA OCTaHOBKM.

3.6.5.6 PacnpepeneHne Harpysku

B HeKkoTOpbIX clyyasax ana ynpasneHua o6opynoBaHMEM OfHOBPEMEHHO MCMOb3YHOTCA ABa Uan 6onee npusoda. Ecnu ogmH us
NPVBOJOB BbINOJHAET TOPMOXKEHWE ABUraTeNs, N30bITOUHAA SHEPTUA MOXKET NOAABATLCA B LiEMNb MOCTOAHHOIO TOKa NPUBOAa,
KOTOpbI MPVBOAWT ABUraTeNb B ABUXKEHME, 1 06LLiee SHepronoTpebrieHne CHUXKAeTCs. OTa GYHKLMS None3Ha, Hanprmep, B
JeKaHTepHbIX LieHTprdyrax 1 YecanbHbIX MaLUMHAX, rAe NPYBOA MEHbLLIEro TUNopasmepa paboTaeT B pexXmme reHepaTopa.

3.6.6 OyHKUUM 3aWnThl

3.6.6.1 3awmTa cetun

MprBOA 3aWKMLLAET SNEKTPOCETb OT COCTOAHMWI, KOTOPblE MOMYT HapyLWNTb 6ecnepeboliHyto paboTy.

CeTb KOHTPONUPYETCA Ha NPeAMET aCUMMETPUM HANPSXKEHUA NUTaHNUA U NoTepu ¢pasbl. ECnv acummeTpus npeBbilLaeT BHYTPEHHME
npegesbl, BblAaeTca npegynpexaeHue v nonb3oBaTeslb MOXKET NPeanpriHATL HEO6XOAVMbIE AeACTBUA.

B cnyuyae NOHMXeHHOro HanpsXXeHVsA UM NepeHanpsXXeHrs B CETV NPUBOZ BbiAAEeT NpelynpexxaeHne U ocTaHaBNuBaeT paborTy,
€CSIN CUTYaLMA He MEHAETCA U BbIXOAWT 3a KPUTUUHbIE Npegenbi.
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3.6.6.2 OyHKUUM 3aWwmnTbl NpUBOAA
Bo Bpems paboTbl OCYLLECTBAAIOTCA KOHTPOSIb U 3aliMTa NprBOAa.

BcTpoeHHble AaTumMKy 3MepsaioT GakTUUECKyo TeMMepPaTypy U NPeAoCTaBfaoT HEOOX0AMMY UHGOPMALIMIO ANA 3aLUTbI MPUBOAA.
Ecnu Temnepatypa npesbilwaeT HOMMHAMbHbIE TEMMEPATYPHbIE YC/IOBUS, MPUMEHAETCA CHUMKEHUE HOMUHAMbHbBIX XapaKTEPUCTUK.
Ecnn Temnepatypa BbIXOAUT 3a Npegesbl AOMYyCTUMOro pabouero AnanasoHa, npueog npekpaiwaet pabory.

Tok ABuratens HenpepbIBHO KOHTPONMPYETCA Ha Bcex Tpex dasax. B cnyuae KOPOTKOro 3ambikaHus Mexxay AByMA Gasamu nnm
3aMbIKaHVA Ha 3eMITI0 NMPYBOA 0OHAPYXKUT 3TO 1 HEMEAJIEHHO BbIKNOUYMTCA. ECnn Bo Bpems paboTbl BbIXOAHOW TOK NpeBbIlLaeT
HOMUHanbHble 3HaYeHUA B TeueHre 6onee AnUTENbHbIX NEPUOAOB, YeM Pa3peLleHo, NPYBOA OCTaHaBIMBAETCA U BblAaeT
ABapPUWINHbIN CUTHaN NeperpysKu.

HanpseHure B Lenu noCcTosHHOro ToKa NprBoAa KOHTponupyeTca. ECiv oH npeBblllaeT KpUTUYecKne ypoBHY, BblaaeTca
npenynpexaeHvie U NpMBoA ocTaHaBnuBaeTcA. Ecnu cutyauma He ycTpaHeHa, NpyBOA BblAaeT aBapUNHbINA CUTHan.

3.6.6.3 OyHKUMM 3aWMTbl ABUraTens
|-|pI/IBO}:l MMEET pa3fyinyHbie (byHKLlVII/I 3awnTbl ABUraTena n TexHonornyeckoro npouecca.

I/I3M€peH|/|e BbIXOAHOIO TOKa npefocTtaBnAeT VIHd)OpMaLI,I/IIO Ona 3awmTol agBuratena. MoXXHo BbiABAATb neperpysky no Toky,
KOPOTKOE 3aMblKaHNE, 3aMblKaHMEe Ha 3eMJTIO U NOTEPIO ¢a3bl asurartena, yTo6bI 3anyCcTuTb 3aliUTHbIE d)yHKLI,I/IVI.

KOHTpOJ’Ib npenenbHbIX 3HaYeHUn CKOPOCTK, TOKa 1 KpyTALlero MOMeHTa obecneynBaet AOMONHNTENIbHYIO 3alNTy ABUraTena n
CNCTEMDI.

3awmTHasA 6J'IOKI/IpOBKa POTOpPa rapaHTUPYET, YTO NPUBOA HE 3anyCTUTCA Npn 3a6J'IOKI/Ip0BaHHOM poTOope ABUraTensa.

TennoBas 3awmra gsuratens GyHKLUMOHUPYET MyTem pacyeta TemnepaTypbl ABUraTeNsa Ha OCHOBAHUM GAKTUUECKOM Harpy3Ku 1nm
NPy NOMOLLY BHELIHUX AAaTYMKOB TeMnepaTypbl, Hanpumep PTC.

3.6.6.4 3alnTa NOAKIIOUYEHHbIX BHELUHNX KOMMOHEHTOB
MmeeTcs BO3MOXKHOCTb KOHTPONNPOBaTb BHELWHKE ONUMNOHalIbHble KOMMOHEHTbI, TakKne Kak TOPMO3Hble Pe3ncTopbl.
TOpMO3HbIe PE3NCTOPbI KOHTPONMNPYIOTCA Ha NpegMeT TennoBomn neperpyskun, KOPOTKOro 3amMblkaHUA N OTCYTCTBUA COEANHEHUA.

3.6.6.5 ABTOMaTnyeCcKoe CHUXeHe HOMUHAMbHbIX XapaKTepuUCTmK

ABTOMATNUYECKOE CHUMXEHVE HOMVHASbHbBIX XapPaKTEPUCTUK NPYBOAA NMO3BOJIAET MPOAOIKaTL PAabOTy Aaxe B Cydyae HapyLueHus
HOMMHASIbHbIX YCNIOBMIA SKCMyaTaumu. TUnnyHbiMy GakTopamu, BAUSIOLMMI Ha 3TO, ABMIAIOTCA TeMNepaTypa, BbiICOKoe
HanpsKeHne B Lienu NOCTOAHHOMO TOKa, BbICOKAs Harpy3ska Ha ABuratenb 1 paboTa ¢ yactoTom, 6nmskoi K 0 I'y. CHukeHne
HOMVHaMbHbIX XapPaKTEPUCTMK 06bIUHO peanusyeTcs B pOpMe CHUKEHUA YaCTOTbl KOMMYTALUM UM U3MEHEHUA MeTOAA
KOMMYTaLUW, YTO NPUBOAUT K CHUXKEHWIO TEMSIOBbIX NOTEPD.

3.6.7 OyHKUUM KOHTpONA

anBOﬂ, OCHalleH pa3nnyHbiMn d)yHKLI,VIﬂMI/I KOHTPONMA, KOTOPbIE NpenoCTaBnAlOT vmd)opmauvno 06 ycnoBuAX sKkcnyaTauun,
COCTOAHUN CETHU, a TaKXKe NCTOopUYeCKmne flaHHble O NpuBoae. ,D.OCTyI'I K 3TON VIH(I)OpMaLI,VIVI NOMOraeT aHanM3npoBaTb yC10BUA
SKCnyaTaynm n BblABNIATb HENCNPABHOCTU.

3.6.7.1 MOHUTOPWHTI CKOPOCTK

Bo Bpems paboTbl MOXXHO KOHTPONMPOBATh CKOPOCTb ABUratens. Koraa ckopocTb BbIXOAUT 3@ MUHMMASbHBIN UM MaKCUMarbHbI
npegnen, Nonb3oBaTesb NonyyaeT yBeAOMIIEH/E 1 MOXET NPeAnpUHATL He06XoAUMbIe [eCTBUA.

3.6.7.2 XKypHan cobbITUI 1 3KCNyaTauMOHHbIE CYETUNKN

)KypHan Co6bITWIN 0becneunBaeT [OCTYN K NoCNefHUM 3aperncTpnpoBaHHbIM HENCNPABHOCTAM, NpeAoCTaB/AA |/|H¢opmau,|/||o anAa
aHanusa Toro, Yto npomn3ouwsio B npmneoje.

DKCNnyaTaLMOHHbIE CYETUMKM NPEAOCTaBAAIT MHGOpMauio 06 NCNonb3oBaHUU NprBoAa. Npumepbl BbIBOAUMbIX Ha AUCEN
nokasaHui: BpemA pa6OTbI, n3pacxogoBaHHble KBT-LI, KONNYECTBO BKNIOYEHUI NNTaHWA, Cny4vyaeB NepeHanpaXeHnAa n neperpesa.

3.6.8 [IporpammHble cpeacTBa

MyDrive® Insight — 370 nporpammHoe cpefcTBO 1A BBOAA B SKCMyaTaLuio, MPOEKTUPOBAHUA U MOHUTOPUHIa NprBoaos. My-
Drive® Insight MOXHO ncnonb30BaTb 414 HAaCTPOWKM NapameTpoB, 06GHOBNEHNA NporpaMmHoro obecneueHna n GyHKLMIA
HaCTPOWNKN.
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3.7 OyHKUMM TOPMOXKEHUSA

3.7.1 MexaHn4yecKknin yaep>knsatoLmin TOpmo3

MexaHuyeckunin y,qepmmsaiow,mﬁ TOPMO3, yCTaHaBJ'II/IBaeMbIVI HenocpenCTBEHHO Ha Bany ABUraTens, 06bIYHO BbINOSHAET
CTaTU4YECKOE TOPMOXKEHME.

Ecnu y,qepx(msalou.mlh TOPMO3 BK/1KOYEH B Lienb 6e3onacHoCcTy, npneoa He MOXeT obecneuntb 6esonacHoe ynpasneHue

MexaHnyeCcknm TOpMO30M.

- B NOJIHYIO CXemMy YCTaHOBKW [OJTXKHa ObITb BKNOYEHA uenb N30bITOYHOCTMN ana ynpasneHna TOpMO30M.

3.7.2 InHammnyeckoe ToOpMoXxKeHne

JnHammyeckoe TOpMOXKeHMe obecrneunBaeTcs crefyowmmm GyHKLMAMA.

+  Pe3nctopHoe TopmoxeHwne: Topmo3sHon IGBT noggepxnsaeTt nepeHanpaKeHne HuKe onpefeneHHoro nopora nytem
HanpaBneHWA SHePrmm TOPMOXKEHNA OT ABUraTena K NOAKIIYEHHOMY TOPMO3HOMY pe3uncTtopy (napamemp P3.2.1 «Bkniountb

TOPMO3HOW NpepbiBaTenb» = [1] «Bkoyume»). HacTpoliTe noporoBoe 3HaueHue B napamempe P3.2.2 «CHUXeHUe HanpaXeHus
MopMO3H020 npepbisamesia» ¢ agnanasoHom 70 B gna 3 x 380-480 B.

+  TopmoxeHue nepeMeHHbIM TOKOM: SHEPrvsA TOPMOXKEHNA pacnpefenseTcs B ABUraTene nyTemMm U3MeHeHUs COCTOAHUI NoTepb B
asuratene. QyHKLMIO TOPMOXKeHNA NepemMeHHbIM TOKOM Hellb3A MCMOoMIb30BaTb NP BbICOKON YacToTe LMKANYeCKUX onepaLmii,
NOCKOMNbKY 3TO NPUBOAUT K Neperpesy Asuratena (napamemp P3.2.1 «Bkmoyume mopmo3Houl npepeisamerno» = [1] «Bkmodume).

«  TopmoXeHune NOCTOAHHbIM TOKOM: MOCTOAHHDBIN TOK CO CBepxmMoaynaumeil, [o6aBnsaemMblil K nepeMeHHOMY TOKY, ieICTBYeT B
KayecTBe BUXPETOKOBOro Topmo3a (napamemp P5.7.3 «Bpema mopmoxeHus NOCMOAHHbIM MoKom»# 0 C).

3.7.3 Bbibop TOPMO3HOr0O pe3ncTopa

3.7.3.1 BBegeHue

TopMO3HO pe3ncTop Heo6XoAMM ANA paccerBaHUA NMOBbILLEHHOW MOLLHOCTY, BbIAENAEMON NPY TOPMOXEHWN B FEHEPATOPHOM
pexume. MpuMeHeHVe TOPMO3HOTO pe3ncTopa 0becrneunBaeT NOrNoLEeHME Tenaa TOPMO3HbBIM PE3UCTOPOM, @ HE MPYBOAOM.
Ecnu KuHeTUYecKan aHeprus, nepefaBaemMas Ha PE3NCTOP B KAXKAOM MHTepBase TOPMOXKEHUS, HEU3BECTHA, CPEAHIOI MOLHOCTb
MOXHO PaccumTaTb Ha OCHOBE BPEMEHV LIMKNA N BPEMEHV TOPMOXKEHMA. MPepbIBUCTbI pabounii LMKN pe3ncTopa NoKasbiBaeT
WHTEpBan BPeMeHU, B TEUEHMNE KOTOPOro Pe3UCTOpP BKOUYEH. TUMUYHDIA LUK TOPMOXEHUA NpeacTaBneH Ha PricyHok 12.

Harpyska

e30bal67.10

CkopocTb

=

ta tc Ttb TtoN\ta

Bpemsa

PucyHoK 12: TUNNYHbBIN KN TOPMOXKEHNA
MpepbIBUCTbIN paboyumnin LUKN ANA pe3nMcTopa paccunTbiBaeTCA cneayowym o6pasom.
Pabouunn uukn =t,/T

tp — BpemMs TOPMOXKEHNA B CEKYHAAX.

T= BpeMA LUnKna B CceKyHaax.
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Ta6nuua 11: TopmokeHMe NP BbICOKOM YPOBHE NeperpysKun no MOMeHTY

Hwnana3oH mowHocTtu: 0,37-22 kBT (0,5-30 n. ¢.) 3 x 380-480 B

Bpemsa umkna (c) 120
Pabounin unkn TopmoxeHus npu 100 %-HOM KpyTsALLEM MOMEHTE HenpepbiBHbIN
Pabounin umMKn TOPMOXKEHMA NPU NOBbILIEHHOM KpyTALleM MomeHTe (150/160 %) 40 %

Komnanusa Danfoss npegnaraet TopMo3Hble pe3nctopsbl ¢ pabourm uuknom 10 % un 40 %. Ecnu ucnonbsyetcs 10 %-Hblid paboumii
LMK, TOPMO3Hble Pe3MCTOPbI MOrOLWAT MOLWHOCTb TOPMOXKeHUA B TeueHne 10 % BpemeHu unkna. OctanbHble 90 % BpemeHn
LMKNa NCNONb3YTCA ANA pacceaHns M30bITOYHOrO Tenna.

YBEOOMNEHMWUE

Y6eautech, uTo PE3NCTOP NOAXOAUT AA TPEOYEMOro BpeMeHV TOPMOXKEHNS.

3.7.3.2 PacueT TOPMO3HOro CONpPOTUBEHMA

MakcnmanbHo AonycTtnMan Harpyska Ha TOpM03HOIZ pe3ncTop onpegenAaeTca MMKOBOWN MOLLHOCTbIO npv 3ajaHHOM MpepbIBUCTOM
paGOLIEM LUKNne N MOXeT ObITb BblUMC/IEHA caefyowmm 06pa30M.

RTOpM. [Om] = UI%OCT. TOKa’B ropm. X 0.83
nuK.

rae
Pauk. = neur. X MTOpM.[ %]1x Npeur. X Nvir(BTl
Kak nokasaHo B popmMyrne, TOPMO3HOE CONPOTUBIIEHME 3aBUCUT OT HaNpPs>KeHUs B Lienun NocToAHHOTO Toka (Unocr. toka)-

Ta6nuua 12: NMopor TOpMO3HOro ConpoTUBNeHNs

Pasmep Topmo3 akTuBeH Upocr. toka, Topm. MpepynpexpeHne nepep OTKNOUYEHMEM OTKnloYeHme (3awmTHoe)

3x380-480B | 770B 800B 8008

Mopor MmoxHO perynupoBaTb B napamempe P3.2.2 «CHUXeHue Hanpax)eHuUs mopMO3H020 npepbisamens» ¢ ananasoHom 70 B.

YBEOOMINEHMWUE

Yem 6osiblue BennMUMHa YMeHbLUEeHUA, TeM 6bICTpee peakunAa Ha neperpysky reHepartopa. anIMEHﬂETCFI TOJIbKO B TOM C/iyyae,
Korga nmerTca I'IpOGHEMbI c nepeHanpAaxeHnem B Lenn NOCTOAHHOIO TOKa.

YBEOOMINEHMWE

Y6ennTecb B TOM, YTO TOPMO3HOW Pe3MCTOpP BbiaeprKnuBaeT HanpskeHme 800 B.

3.7.3.3 PacueT TOPMO3HOrO CONPOTUBNEHNS, pekomeHayemoro Danfoss

Danfoss pekomeHayeT paccumTbiBaTb TOPMO3HOE CONPOTUBAEHME Rye MO Cieaytowwen popmyne. PekomeHayemoe TopmMosHoe
COMPOTUBIIEHME FAPAHTUPYET, 4TO NPUBOJ ByAET CMOCOB6EH K TOPMOXEHMIO MPY HambOoMbLeM TOPMO3HOM MOMEHTE (Myopw.9)
150 %.

Uﬁocr. Toka X 100x 0,83
P.qur, X MTOpM. (%) X Myit X Ngaur.

Rpelc [OM] =

Ngeur. 00bIYHO cocTaBnAeT 0,80 (< 7,5 kBT/10 1. ¢.); 0,85 (11-22 kBT/15-30 1. c.).
NvLT 06bIYHO cocTaBnAeT 0,97.
[na iC2-Micro Frequency Converters Rpeq, Mpyi TOpMO3HOM MOMeHTe 150 % 3anncbiBaeTcs Kak:

396349

4808 : Rper = =5
ABUr.

(Om]
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NA NPYBOAOB C BbIXOAHOW MOLHOCTbIO Ha Bany < 7,5 kBT (10 n. c.).

4808 : Rpex. = 397903 [Om]

Ppuamr.

ANA NPYBOAOB C BbIXOAHOWN MOLHOCTbIO Ha Bany 11-22 kBT (15-30 n1. c.).

YBEOOMNEHMWUE

ConpoTuBNEHNE TOPMO3HOIO PE3MCTOPa He AOMIKHO NPEeBbILWATb 3HaYeHre, pekomeHgoBaHHoe Danfoss. [Ins TOpMO3HbIx
pe3ncTopoB ¢ 6onee BbICOKUM OMUYECKUM CONPOTUBIIEHNEM TOPMO3HON MOMEHT MOXET He AocTrraTb 150 %, MOCKONbKY NPUBOA
MOXET OTKIIOUMTLCA U3 COObpakeHNin 6e3onacHocTU. CONPOTHBEHME AOMKHO NPEBLIWATD Ry

YBEOOMINEHMWUE

Ecnn s TOPMO3HOM TPaH3UCTOPE BO3SHUKHET KOPOTKOE 3aMblKaHNE, TO MOLLHOCTb pacCcenBaHA B TOPMO3HOM PE3NCTOPE MOXKHO

npenoTBpaTTb C MOMOLLbIO CETEBOIO BbIKNOYaTENA NN KOHTAKTOPa, YTOObI OTKNOUNTD npmneon ot CeTu. npl/lBO}J. MOXeT
ynpaBJiATb KOHTAaKTOPOM.

YBEOOMINEHMWE

TOPMO3HOW Pe3nCTOP MOXKET HAarpeTbCsA BO BPEMs TOPMOXKEHNS — He NMpUKacanTech K Hemy. Bo nsbexaHve noxapa TopMo3HoW
pesuncTop cieayeT pasmeLyatb B 6e30MacHOM OKpPYKeHNN.

3.7.4 YnpaBneHue c NOMOLLbO GYHKLNN TOPMOXKEHNA

Topmo3 3aLymLLeH OT KOPOTKOrO 3aMblKaHNA TOPMO3HOIO Pe3MCTOPa, @ TOPMO3HOW TPAH3MCTOP KOHTPONMPYETCA C LieSiblo
06HapyXeHMA KOPOTKOTrO 3aMblKaHVA. [N 3aLMTbl TOPMO3HOFO PE3NCTOPA OT NepPEerpy3Ku, Bbi3BaHHON HENCNPaBHOCTbIO MPUBOAA,
MO>HO MCMOJIb30BaTb peneHbli/undpoBoii BbIXOA.

Kpome Toro, Topmo3s obecneurBaeT BO3MOXKHOCTb BbIBOAA Ha AMCMIEN 3HAYE€HU MTHOBEHHOIN MOLLHOCTY 11 CPEAHEN MOLLHOCTA 3a
nocnegHune 120 c. TOpMO3 MOXeT TaKKe KOHTPONIMPOBaTb NMoAayvy MOLHOCTY 1 NPeAoTBpaLlaTh ee BbIXOf 3a Npeaern,
YCTaHOBNEHHbIN B napamempe P3.3.3 «[Ipedes1 MOWHOCMU MOPMO3HO20 pe3ucmopan.

ANPEQLYNPEXOJDEHMWEA

KOHTpPO/b MOLYHOCTY TOPMO3a He ABAeTcs GpyHKumen 6e3onacHocTu. [InA npegoTBpalleHns NpeBbIlWeHs NpeaenbHOro

3HAUEHVA MOLLHOCTU TOPMOXKEHUA TpebyeTcs TepMOBbIKIoUaTeNb. Lienb TOpMO3HOro pesncTopa He 3aluiieHa oT yTeUKM Ha
3emnio.

BmecTo GyHKLMM TOPMOXKEHUA MOXKHO C MOMOLLbI0 napamempa P2.3.1 «Bktouums KoHMposiep nepeHanpaxeHUsA» BblopaTb
KOHTponb nepeHanpsxeHusa (OVC) (eAMHCTBEHHBIV TOPMO3HOW pe3ncTop). faHHaa GyHKLUUA akTuBHa AnsA Bcex 6noko. OyHKumA
[1aeT BO3MOXKHOCTb U36eXKaTb OTKIIOUEHUA NPY BO3PaCcTaHUM HAMPSXKEeHWs B Lieny MOCTOAHHOMO TOKa. 9TO JOCTUTaeTCs MyTem
YBeJIMYEHVsA BbIXOAHOW YacTOTbl C LieSiblo OrPaHNUYeHNsA HanpsXXeHWs, NOCTYNaloLWero 13 Leny NoCTOAHHOMo Toka. 3Ta pyHKLUA
rosesHa, Hanpumep, ecsin Bpems 3aMeasIeHna CIMLLKOM Mano ANA NpefoTBpalleHns OTKIUYeHrA npBoaa. B aTom cnyuae Bpemsa
3amefneHnsa yBennunBaeTcs.

YBEOOMMNEHMWE

OVC (KOHTPOSIb NepeHanpA>KeHVsA) MOXKHO BKIOYMTb Npy paboTatoLiemM ABuraTene ¢ NOCTOAHHbIMU MarHnTamm (Koraa B

napamempe P4.2.1.1 «Tun 08uzamesis» yCTaHOBNEHO 3HaueHue [1] «PM, HeagHONOMOCHOU € NOCMOAHHBIMU MA2HUMAMUY).
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Danifi

TexHnYecKne xapakTepucTuKku

4 TexHNYeCKNE XapaKTePUCTUKN

4.1 JneKkTpuyecKne xapakTepucTnkm

4.1.1 NutaHwne ot cetnn 1 x 200-240 B nep. ToKa

Ta6nuua 13: NutaHne ot cetn 1 x 200-240 B nep. Toka

HopmanbHasa neperpyska 150 % B TeyeHne 1 MUH

Mpusopg 02A2 04A2 06A8 09A6
TunnyHana BbIxoOAHaA MOLHOCTb Ha Bany [KBT] 0,37 0,75 2,2
TunnyHasA BbIXOAHAA MOLWHOCTb Ha Bany [11. c.] 0,5 1,0 2,0 3,0
Knacc 3awuTbl Kopnyca IP20 MAO1c MAO1c MAO02c MAO2a
BbixogHom TOK

HenpepbiBHbIN (3 X 200-240 B nep. Toka) [A] 2,2 4,2 6,8 9,6
MpepbiBUcTbIN (3 X 200-240 B nep. Toka) [A] 33 6,3 14,4
Makc. pa3mep Kabens

(ceTb, pBuratens) [MMZ/AWG] 4/10

MaKcrmanbHbIA BXOGHON TOK

HenpepbisHbin (1 x 200-240 B) [A] 6,1 11,6 26,4
MpepobiBucTbin (1 x 200-240 B) [A] 8,3 15,6 26,4 37
OKpy»eHune

MoTtepu mowHocTym [BT]™ 16 31 46 61
KnA [%]™ 97,5 97,6 97,6 97,9

' 3710 3HaueHne n3mepaetca npu 100 % HOMUHaNIbHOTO TOKa, CO3AAIOLLEro KPyTALLMIA MOMEHT, 1 90 % HOMUHaNIbHOW YacTOTbl CTaTopa ABuraTens

cornacHo IEC 61800-9-2 n EN 50598-2.

4.1.2 NMutaHwne ot cetn 3 x 380-480 B nep. Toka

Ta6nuua 14: NutaHune ot cetn 3 x 380-480 B nep. Toka, MAO1a-MAO2a

HopmanbHas neperpyska 150 % B TeyeHne 1 MUH

Mpusog 01A2 02A2 03A7 05A3 07A2 09A0
TununyHasa BbIxOQHAA MOLHOCTb Ha Bany [KBT] 0,37 0,75 1,5 2,2 3,0 4,0
TunnyHana BbIXOAHAA MOLLHOCTb Ha Bany [n. ¢.] 0,5 1,0 2,0 3,0 4,0 55
Knacc 3awutbl kopnyca 1P20 MAO1a MAO1a MAO1a MAO2a MAO2a MAO2a
BbixogHom TOK

HenpepbiBHbin (3 x 380-440 B) [A] 1,2 2,2 3,7 53 7,2 9,0
MpepbiBUCTLIN (3 X 380-440 B) [Al 1,8 33 56 8,0 10,8 13,7
HenpepbiBHbIn (3 X 440-480 B) [A] 1,1 2,1 3,4 4,8 6,3 8,2
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MpepbiBUcTbIN (3 X 440-480 B) [A] 1,7 3,2 51 7,2 9,5 12,3

Makc. pasmep Kabena

(ceTb, gBuratens) [MMZ/AWG] 4/10

MaKcmanbHbIN BXOAHOI TOK

HenpepbiBHbin (3 x 380-440 B) [A] 1,9 35 59 8,5 11,5 14,4
MpepbiBUCTbIN (3 X 380-440 B) [A] 2,6 4,7 8,7 12,6 16,8 20,2
HenpepbiBHbIN (3 x 440-480 B) [A] 1,7 3,0 51 7,3 9,9 12,4
MpepbiBUCTDLIN (3 X 440-480 B) [Al 23 4,0 7,5 10,8 14,4 17,5
OKpy»eHue

MoTtepwn mowHocTn [BT]™ 17 25 34 48 58 74
KA [%]™ 97,3 97,8 98,0 98,3 98,5 98,3

1 370 3HaueHne n3mepsaetca npu 100 % HOMUHaNBbHOTO TOKa, CO3AAKOLLErO KPYTALMIN MOMEHT, 1 90 % HOMUHaNbHOW YacTOTbl CTaTopa ABUratTens
cornacHo IEC 61800-9-2 n EN 50598-2.

4.2 Obume TexHNYeCcKmne faHHble

4.2.1 CpepctBa 1 GYHKLUN 3aLYUTbI

+  DneKTpOHHas TennoBas 3aluTa INEKTPOABUraTeNs OT NeperpysKu.

+  KoHTponb Temnepatypbl pagraTopa obecrneurBaeT OTKIOUEHNE NPUBOA B CJTyYae neperpesa.

« [lprBog 3almLLeH OT KOPOTKOrO 3aMblKaHUA Knemm anekTpogsuratena U, V, W.

« [pwn notepe pa3bl ABMraTENA NPUBOL OTKIIOUYAETCA U CUTHANN3UPYET O HENCNPABHOCTU.

«  [pwn notepe paszbl ceT! NUTAHWA NPUBOS OTKIIOYAETCA WY BbIZAET NpeynpexaeHue (B 3aBUCUMOCTU OT Harpy3Ku).

. KOHTpOJ’Ib HanpAa»eHnA B LUenn NoOCTOAHHOIO TOKa obecneunBaeT OTKIIOYEHNE npmneofa npu 3Ha4nUTENIbHOM NOHUMEHUN NN
NOBbIWEHUN HaNPAXKEHNA B Llen NOCTOAHHOIO TOKa.

- [puBog 3awmiLeH OT KOPOTKOro 3amMblKaHWUA Ha 3eMito KnemMm anekTpoasuratena U, V, W.

4.2.2 CTopoHa cetn

Ta6nuua 15: MutaHue oT ceTn

QyHKUMA [aHHble

HanpsaxeHne nutaHua 1 x200-240 B nep. Toka + 10 %, —15 % npu CHMKEHHOM KPYTALLEM MOMEHTE, B
3aBMCMMOCTU OT TWNa ABuUrartens.

3 x380-480 B nep. Toka + 10 %, —15 % npwu CHNXKEHHOM KPYTALLEM MOMEHTE, B
3aBMCMMOCTU OT TWNa ABUraTens.

Tunbl cetn TN, TT, IT, 3a3emneHHble ceTv C TONONIOTMeN «TPeyronbHUK». lMogpobHee cm. B .
7.3.1 Tunbl cetu. NMoppobHee o NapameTpax TUMa CETU CM. B PYKOBOACTBE MO
NpYMeHEeHMNIO.

YactoTa cetn 50/60 Ty £5%

MakcumanbHasa KpaTkoBpemeHHas 3 % OT HOMUHANIbHOT O HANPAXKEHWA, B 3aBUCMOCTY OT MMMeAaHca CceTn.

acummetpua $as ceT NUTaHKA

KoadduumeHT akTmBHOM MOLLHOCTM (N) > 0,9 HOMUHaNbHOTO 3HAYEHWA MPU HOMUHANBHOW Harpy3Ke
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pa3psXeHHOro Np1BoAa

QyHKUMA [daHHble
KoaddpurumeHT peakTMBHO MOLLHOCTU Okono 1 (> 0,98)
BkntoueHve BXOQHOMO NTaHMA OT MAOTa-MAO3a: He 60onee aBYyX pa3 B MUHYTY

MAO4a-MAO5a: He 605ee ofgHOro pasa B MUHYTY

OKpyxeHne Kateropwma no nepeHanpsxeHutio lll/cteneHb 3arpasHeHna 2

4.2.3 BbIxogHasA MOLHOCTb U APYre XapaKTepUCTUKX ABUraTens

Ta6nuua 16: BbixogHas mowHocTb gsuratens (U, V, W)

DOyHKuMA

[aHHble

BbixogHOe Hanps»eHne

0-100 % HanpsakeHnA NUTaHWA

BbixogHana yactoTa”

ACVHXPOHHbIN ABUraTenb

+ 0-200 'y (pexum VVC+)

+ 0-500 Ny (pexunm U/f)

[Buratenb ¢ NOCTOSAHHbIMU MarHuTamu (PM)
«  0-400 Iy (pexunm VVC+)

Pa3peweHmne no yactote 0,001 Ny
YacTtoTa KOMMyTaLMM BbIXOJHOTO HaNPAXXeHNA +0,003 Iy,

1 3aBNCUT OT HaNpPsAXeHWA, TOKa 1 peXknma yrnpasneHus.

4.2.4 XapakTepuCTUKN KPYTALLErO MOMEHTa

Tabnuua 17: XapakTepucTukmn KpyTsALLero MoMeHTa
QyHKUMA JaHHble

MNeperpy3ka no MOMeHTy

150 % B TeueHune 60 c Kaxkgble 10 MUH

I'Ieperpy3Ka NO MOMEHTY Npun 3anycke

200 % B TeueHune 1 ¢

Bpemsa HapacTaHua KpyTALwero momenTa (VVC+)

50 mc

4.2.5 Bxogabl 1 BbIXOAbl ynpasieHus

B 3TOI rnaBe onucaHbl obLime TeXHUYeckne XapaKTeEPUCTUKN BXOO0B 1 BbIXOAO0B yNnpaBieHUA.

CraHpapTHasa KoHourypaums nsgenuin «<iC2-Micro Frequency Converters»:

+  ueTblpe UMPPOBbIX BXOA3;

+  OAWH undpPOBOI BXOA/BbIXOA (LNPPOBOI BXOA MW BbIXOA BblOMPAETCA NOsb30BaTeNeM);

+  [1Ba aHaNIOroBbIX BXOAA (HanpaXeHne nnn ToK);
«  OJVH aHanoroBbIi Bbixod (TOK);

+  04uH penenHbin Bbixog (H3/HO);

3agaHue 24 B n 10 B ana undposoro 1 aHanorosoro Bxofa/Bbixofa.

Bce Bxopbl 1 BbIxoAbl ynpaeneHunAa NMeIoT rajibBaHNYeCKyo pa3BA3KY OT HanpAXeHNA NNTaHWA N 4PYTrX BbICOKOBOJIbTHbIX KNeMM C
ncnosib3oBaHMEM 3aLlLIMTHOIO CBEPXHU3KOIo HanpaKeHnA, eCnn He YKa3aHO NHOoe.

4.2.5.1 Undposoi n uMnynbCHbIV BXOA,

Bxogbl 1 BbIxOAbI ynpae/ieHNA raibBaHNYeCKN N30MPOBaHbl OT HaNpAXeHNA NNTaHUA N APYTX BbICOKOBOJIbTHbIX KNneMm C
NcnoJsib30BaHMEM 3aLlUNTHOIO CBEPXHU3KOIo HanpAXeHnA, eCin He YKa3aHO NHOoe.
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Ta6nuua 18: LlndpoBoit  UMNYNbCHbI BXOA,

QyHKUMA

JaHHble

Homep knemmbl

T13,T14, T1I5MT17 n T18@

Lindposon Bxop

Jlornka Bo3moxHocTb Bbibopa PNP mnn NPN
YpOBHM Hanps»KeHnA 0/24B
PNP + 0:<5Bnocrt. ToKa
« 1:>11Bnocrt. ToKa
NPN

+ 0:>19BnocT. ToKa

+ 1:<13BnocT. ToKa

MakcrmanbHo Aonyctumoe HanpaeHune

28 B nocT. Toka

BxogHoe conpoTtueiieHne

MpubnusntenbHo 4 KOM

Bxop Tepmuncropa

NmnynbcHbIn BXOA

PTC® CornacHo DIN 44081/DIN 44082
[lmana3oH YacToTbl NOBTOPEHMNA NMMY/bCOB 4Ty-32klMy
MuHVManbHbIN paboyumnin umkn 40 %

ToyHoCTb

1 % OT NOSTHOW LWKanbl

T T15 MOXHO Bbl6paTb B KayecTee Ll,Vl(I)pOBOFO BXopAa, LlVId)pOBOFO BbIXO4a Unm nmnynbCHOro BbiXoAa. YctaHoBKa no YMONYaHUIo B KayecTBe

undpoBoro Bxopa.

2 T18 TaKKe MOXXHO UCMOSb30BaTb B KaYecTBe nmMnynbCHOro BxoAa.

3 inAa cooTBeTCTBUA Tpe6OBaHVIﬂM 3alWNTHOTO CBEPXHU3KOIro HanpAXeHnAa Tpe6yeTc;1 BHELWHAA n301auma gaTymka.

4.2.5.2 Undpposoit n MMNynbCHbIN BbIXOA,
BXO}:I,bI 1 BbIXOAbl ynpaBiieHUA raibBaHNYeCKN N30NNPOBaHbl OT HaNpPAXeHWA NUTaHNA U JPYTrrX BbICOKOBOJIbTHbIX KNnemMm C

ncnoJsib3oBaHMEM 3aLlLIMTHOIO CBEPXHU3KOIo HanpsaXeHnA, eci He YKa3aHO NHOoe.

Ta6nuua 19: Lindposoit n MMNYNbCHbIN BbIXOA,

QyHKUMA HdaHHble

Homep knemmbl T150

Linpposon Bbixog (24 B) YpoBeHb HanpaxeHna 0/24B
MakcmmanbHas BbIxogHasa Harpyska (MPUeMHUK/MCTOUYHMK) 40 mA
[lnana3oH YacToT — MMNYAbCHbIV BbIXOA 4Ty -32kly,
MakcnmanbHasa Harpyska 1 KOm
MakcmmanbHasa eMKOCTHaA Harpyska npy MakcMasbHOM YacToTe 10 HO
ToUHOCTb UMMYNBLCHOMO BbIXOAA 0,1 % OT NoNHOW LWKanbl
Pa3pewatowyas cnocobHOCTb MMMYIbCHOTO BbIXOAa 10 6ut

T T15 MOXHO Bbl6paTb B KayecTtee Ll,VI(I)pOBOFO BXopAa, LlVI(')pOBOFO BbIXO4a Ui nMnynbCHOro BbiXoAa. YcTaHOBKa No yMONYaHUIO B KayecTBe

undposoro Bxoaa.
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4.2.5.3 AHanoroBbIl BXop,

BXO,D,bI 1 BbIXOAbl ynpaBJieHNA raibBaHNYeCKN N30NNPOBaHbl OT HaNnpAXXeHWA NUTaHNA U PYTrX BbICOKOBOJIbTHbIX KNnemMm C
ncnosib3oBaHMEM 3alLMTHOIO CBEPXHU3KOIo HanpAKeHnA, eCi He YKa3aHO NHOoe.

Ta6nuua 20: AHanorosbin BXog

QyHKUMA JlaHHble
Homep kKnemmbl T33unT34
Pexuvm Bxopa Tok nnu HanpsxeHne

Pexum HanpskeHmA «  [mana3oH HanpsxeHus: 0-10 B (MacwTabrpyembiin)

«  BxogHon nmnepaHc: 10 KOm

+  MakcumanbHoe HanpsaxeHue: +20/-12 B

Pexum Toka «  [mana3oH ToKa: 0/4-20 MA (MacwTabrpyembiin)
+  BxogHon nmnepaHc: 200 Om
+  MakcumanbHbi Tok: 30 MA

PaspelieHune 0,1 % OT NoNHOWM LWKanbl

TouHOCTb 1 % OT NONHOW WKanbl

Monoca yactot 100y

' BblGOp OCYyLWeCTBAAETCA B MPOrpaMMHOM obecrnedeHnu. MoagpobHee CM. B PyKOBOACTBE MO NPUMEHEHNIO.

4.2.5.4 AHanoroBbI BbIXOA

Bxopgbl n BbIXxOabI ynpaBneHnA raibBaHNYeCKkn N301nMpPoBaHbl OT HaMPAXKEHNA NUTAHNA N APYTNX BbICOKOBOJIbTHbIX KNeMM C
ncnoJsib3oBaHMEM 3alLIMTHOIO CBEPXHU3KOIo HanpsAKeHnA, eCnm He YKa3aHo NHoe.

Ta6nuua 21: AHanorosbli1 BbIXop,

QyHKUMA HdaHHble

Homep knemmbl T31

BbIxogHOM Arana3oH: TOK 0/4-20 mA

Pe3ncTop makcumanbHom Harpy3ku Ha GND 500 Om

PaspeweHune 0,1 % OT NoNHOW LWKanbl
TouHoCTb 1 % OT NONHOW WKanbl

4.2.5.5 PeneinHblin Bbixoq

Pene MN30IMPOBaHbl 3alWNTHbIM CBEPXHU3KUM HanpAXeHNeM OT HanpAXXeHNA NUTaHNA, APYTNX BbICOKOBOJIbTHbIX KNEMM U
ynpaBneHnA HU3KUM HanpAaXeHnem.

Tabnuua 22: PeneliHbii BbIXog

QyHKUMA HdaHHble

Homep knemmbl 01,021 03
Hactporika pene SPDT (HO/H3)
MakcumanbHas Harpyska Ha knemmax (AC-1): pe3ncTuBHasa Harpyska 250 B nep. TOKa, 2 A
MakcmmanbHas Harpyska Ha knemmax (AC-15): nHAYKTUBHaA Harpyska npm cos@ = 0,4 250 B nep.ToKa, 0,2 A
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QyHKUMA HdaHHble
MakcumanbHasa Harpyska Ha knemmax (DC-1): peauctuBHasa Harpyska 30 B noct.TOKa, 2 A
MakcmmanbHas Harpyska Ha knemmax (DC-13): nHAYKTMBHaA Harpyska 24 B noct.T0Ka, 0,1 A

MuHumanbHas Harpyska . 24Bnoct. Toka, 10 MA

+ 24 Bnep.TOKa, 20 MA

4.2.5.6 BcnomoraTtenbHoe Hanps»eHne
BcnomorartenbHble BbIXOAbl HANPAXEHNA NCNONMb3YIOTCA B Ka4eCTBE ONOPHbIX CUTHANOB ANA aHaNOroBbIX U Ll,I/Id)pOBbIX BXOAO0B.

Ta6nuua 23: BcnomoratenbHoe HanpsikeHue

QyHKUMA [daHHble

Bbixog 10 B BbixogHOe HanpsaxxeHune +105B+0,5B
MakcmmanbHana Harpyska 25 mMA

Bbixog 24 B BbixogHoe HanpsxeHne +24B+20%
MakcmnmanbHana Harpyska 100 mA

4.2.6 HTepdelic nocnepoBaTenbHom cBA3n RS485 (CBA3b C MOMOLLbIO TENerpamm)

Tabnuua 24: UnTtepdeiic nocnegoBatenbHom cBA3n RS485 (cBA3b C MOMOLLbIO Teflerpamm)

QyHKUMA [aHHble
Homep knemmbl 68 (P, TX+, RX+), 69 (N, TX-, RX-)
Homep knemmbl 61, 06Lan ans Knemm 68 1 69

Moppo6bHee o dyHKUMAX 06MeHa AaHHbIMY Yepes uHTepdeinc RS485 n HacTpolike ero KOHGUrypaumm cm. B PyKOBOACTBE MO
npumeHeHwuio iC2-Micro Frequency Converters.

4.2.7 YcnoBunsa oKpy»atoLen cpefbl

M3penna «iC2-Micro Frequency Converters» npefHasHayeHbl A1 YCTaHOBKM 1 3KCMyaTaLun B 3alLULLEHHbIX OT aTMOCHEPHbBIX
BO3AENCTBNI YCNoBUAX. [JOCTyMHble KNacChl 3alnTbl:

«  |P20/0TKpbITbIV TUM;
« IP21/UL, Tvn 1 (komnnekT ana nepeobopynosaHus B IP21/mun 1 B KauecTse onuyun).

Cpegpbl, Ncnonb3yemble B KauecTse obpasLa Afif KpUtepues NpoeKTMpoBaHUaA, onvcaHbl B ctaHaapTtax IEC 60721-3-1:2019,
IEC 60721-3-2:2018 n IEC 60721-3-3:2019, ecnn He yKa3aHO NHoe.

OnwncaHbl ycnosus:

+  XpaHeHua (cm. 4.2.7.1 YcroBrA OKpYy»KatoLen cpeabl Npu XpaHeHnm);

+  TPaHCNOPTUPOBKM (CM. 4.2.7.2 YCIOBUA OKPYXKatoLLe cpefbl NPU TPaHCMOPTUPOBKE);

«  3Kcnnayataumm (cm. 4.2.7.3 YCoBMA OKpyKatoLel cpefbl Npu SKCnayartauum).

4.2.7.1 YcnoBuma okpyatoLen cpefbl pu XpaHeHnn

Ta6nuua 25: YcnoBus okpy»Kaioweii cpefibl Npy XpaHeHumn

QyHKUMA HdaHHble
Temnepatypa oKkpy»KatoLen cpegbl -25-+65°C(-13-+149°F)
Knumatnueckue ycnosus 1K21, He 6onee 95 % 6e3 KOHAeHCAUWUM
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QyHKUMA HdaHHble
XuMnYyecKkn akTnBHbIE BellecTsa 1C2
TeepAble yacTuLbl (TONbKO HEMPOBOAALLME YacTULbI/Mbifb) 1511
Bubpauusa 1M1
YpapHoe Bo3gencrame TM11
Bbuonoruyeckan cpepa 1B1

4.2.7.2 YCnoBmA oKpyatoLen cpefbl Npu TPaHCMopTUPOBKe

Tabnuua 26: YcnoBus okpy»aioweii cpefibl Npy TPaHCMOPTUPOBKe

QyHKUMA

[aHHble

Temnepatypa okpy»KatoLen cpeabl

-25-470°C(-13 -+158 °F)

KnumaTnyeckme ycnosus

2K11, He 6onee 95 % 6e3 KoHAeHcaLmn

XuMnyecKkn akTnBHbIE BeLLecTBa 2C2
TBepgable yacTuLbl (TOIbKO HENPOBOAALLME YaCTULbl UKW Mbifb) 2S5
Bunbpauua 2M5
YpapHoe Bo3gencTaume 2M4
buonorunyeckas cpega 2B1

4.2.7.3 YcnoBua oKpy»<atoLen cpefbl Npu SKcnayataymm

Tabnuua 27: Ycnosus okpy»atowein cpeabl Npy SKCnayaTayum

QyHKUMA [aHHble

Temnepatypa oKkpy»KatoLen cpebl

-10-450°C(14-+122°F)

CO CHMKEeHNEM HOMUHANbHbIX XapakTepnctuk: —20 — +55 °C (-4 - +131 °F)

Knumatnueckne ycnosuAa

3K22, He 6onee 95 % 6e3 KoHaeHcauun!

XuMnuyeckn akTnBHbIE BelecTBa c3
TBepgable yacTuubl (HenposoaALmMe YyacTmLbl/ 356
nblb)
Bunbpauua 3M11
YpapHoe Bo3gencTame 3M11
buonorunyeckas cpega 3B1
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DOyHKuMA

[aHHble

MakcrmanbHas BbicoTa Hafy ypoBHEM Mops

Be3 cHUXeHNA HOMUHaNbHbIX XapakTepucTuk: 1000 m (3280 dyToB)

Co CHMXXeHMeM HOMUHaNbHbIX XxapakTepuctmk: 1000-3000 m (3280-
9243 ¢yTa) CO CHMKEHNEM HOMUHANbHbIX XapaKTepucTuk Ha 1 %/100 m
(328 pyToB).

Ecnu BbicoTa MoHTaxa npesbiwaet 2000 m (6562 ¢yTa) Hag ypoBHeM Mops,
obpaTnTech Ha ropsayvyto nuHuio Danfoss oTHocuTenbHO TpeboBaHMii K
3aLMTHOMY CBEPXHU3KOMY HaMpPAXKEHMIO.

' Bo n3bexaHne KOHAEHCaLMN CKOPOCTb M3MEHEHNA TeMNepaTypbl He fomkHa npesbiwath 0,1 °C/mMuH (0,18 °F/muH).

4.3 lNpenoxpaHnTenn n aBToMmaTnyecKkne BbikoyaTenu

[na Hagnexallen 3awmnTbl MOHTaXHOTO Kabensa n npuneoda cnefyeT NCnonb3oBaTb NPefOXPaHUTENN N (nnn) aBTOMaTMYECKUNE
BblKNtoyaTenu. B cnyyae KOPOTKOro 3aMblKaHUA NpeaoxXpaHUTeNnn N aBToMaTuyeckue BblknloyaTenm sawmiatot CUNOBOW Kabenb 1

orpaHn4ymBaloT noppexageHne npmeoha N NOAKNIOYEHHbIX K HEMY KOMMNOHEHTOB.

I'Ipvl MCMOJIb30BaHNM aBTOMATUUYECKMX BbIKlOYaTenen yLII/ITbIBaVITe orpaHmnyeHmne MOWHOCT KOPOTKOro 3aMblKaHUA NCTOYHMKaA
NNTAaHNA N cne,uy|7|Te NHCTPYKUMAM NponsBognTena no yctaHOBKe. HomwuHan Toka KOPOTKOro 3aMblKaHNA OOXKEH COOTBETCTBOBATb

3HauyeHUAM, yKasaHHbIM B Tabnuua 28.

YT06bl 06€CNEeUnTb COOTBETCTBME AENCTBYIOLMM HOPMaM, COBM0aNTe pekoMeHAALUY MO NPEAOXPaHNTENAM N aBTOMATUUYECKUM
BblKNiouaTensam. HecobnogeHvie peKomeHaaumin MOXKeT NPYBECTY K aHHYNIMPOBAHMIO rapaHTymW NPy BO3HUKHOBEHVW NPo6ieMbl.
[na nonyueHus 6onee noapobHoi nHPopmaumm obpatutecs B Danfoss.

Ta6nuua 28: MpepgoxpaHuTenn n aBTomaTM4eCKMe BbiKNoYaTenn

iC2-Micro bes wkada Wka¢p
MpepoxpaHutenu | NMpepoxpaHntenu | ABTomaTuuecknn | ABTomatnyeckun | Pasmep MunHuUManbHbIn
UL CE Bbik/ouatenb UL | Boikntoyatens CE | ucnbitatenbHoro | o6bem wkada
wkada [BbicoTa x | [n]
KBT (II. C.) RK1 T /) (de gG ABB MS1 65, Eaton PKZM4, LINPUHa X
MaKCMManbHbIN MaKCMManbHbIN rny6uHal [Mm
ypoBeHb ypoBeHb (mroiim)]
cpabaTtbiBaHuA cpabaTbiBaHuA
CraHgapTHbin | 5KA | 5KA 5KA 5KA 5KA
TOK
KOpPOTKOro
3aMblKaHWA
SCCR
Bbicoknn Tok | — 100 KA - 65 KA -
KOPOTKOro
3aMblKaHuA
SCCR
1x200-240B
0,37 (0,5) 25A 25A 25A 25A 500 x 400 x 260 52
(19,7x15,7x10,2)
0,75 (1,0)
1,5(2,0) 35A 35A 32A 32A
2,2(3,0) 40A 50A 42 A 50A
3x380-480B
0,37 (0,5) 15A 16 A 16 A 16 A 500 x 400 x 260 52
(19,7x15,7x10,2)
0,75(1,0)
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1,5(2,0)

2,2(3,0) 30A

3,0 (4,0)

4,0(5,5)

40A

32A

32A

4.4 PazbeMbl NUTaHUSA

YT0o6bI 06eCneunTb Hagnexallyto paboTy, BbibupariTe NPoBoAa NOAXOAALLEro ceveHus, cobnogarite ANUHY 3a4NCTKA 1 MOMEHTbI

3aTAMXKN.

Pa3mepbl OTHOCATCA Kak K CMTOLIHbIM, TaK U K MHOTOXXUJTbHBIM Kabensm. MpuBoabl paccumTaHbl Ha UCNOMb30BaHUE MeAHbIX
kabeneit ¢ HommHanom 70 °C (158 °F). Ecnn He yKa3aHO UHOe, TeMMNepaTypa OKpy»KaloLLel cpeabl NPrBoJa COOTBETCTBYET
HOMVIHaNbHBIM XapaKTepuCTVKam Kabens. MoXHO MCMOMb30BaThb aNloMUHMEBbIe Kabenu ¢ ceueHnem oT 35 MM2. [InA Toro uTo6bl

obecneunTtb Haanexaulee coejnHeHve, yganute OKCUZHbIN CNION N HAHeCHTe LWOBHbIN repmeTuk.

YBEOOMINEHMWUE

Mpu ncnonb3oBaHWK Kabensa c MakCMManbHO AOMYCTMMbIM NOMepeYHbIM ceyeHnem TpebyeTtca 6osblue yCunuii Bo Bpems
MOHTaa.
Ta6nuua 29: Pa3mepbl cunoBoro Kabens
Pasmep Knemma MNonepeuHoe Yanunne OnunHa Tun pasbema | Tun BuHTa/
Kopnyca ceueHue [mm? npu 3a4nCTKM [MMm NPOYLUMHbI
(AWG)] 3aTAXKKe (aronm)]
[H-m (byHT-
aonm)]
MAO1c MoaknioueHne cetn, 0,5-4,0 (24-10) 0,7 (6,2) 7-9(0,28-0,35) KnemmHas He3no
[ABUraTens n UCTOYHMKA KOpOoOKa
NOCTOSIHHOTO TOKA
YcTaHaBnnBaemoe 0,5-2,5(24-12) 0,5(4,4) 6-7 (0,24-0,28) KnemmHas He3mo
3aKa3uymKom perne Kopobka
MAO2c MoaknioueHve cetn, 0,5-4,0 (24-10) 0,7 (6,2) 7-9(0,28-0,35) KnemmHas He3po
[BUraTens u UCTOYHMKa KopobKa
NOCTOSIHHOTO TOKa
YcTaHaBnBaemoe 0,5-2,5(24-12) 0,5 (4,4) 6-7 (0,24-0,28) KnemmHan He3no
3aKa3unKkom pene KopobKa
MAO1a CeTb 1 gBUraTenb 0,5-4,0 (24-10) 0,7 (6,2) 7-9(0,28-0,35) KnemmHas He3no
KOpobKa
[MogknioueHne 2,1-5,3 (14-10) - 6-7 (0,24-0,28) MpAmble -
NMOCTOSIHHOTO TOKa rHesfoBble
yactu
YcTaHaBnnBaemoe 0,5-2,5(24-12) 0,5(4,4) 6-7 (0,24-0,28) KnemmHas He3no
3aKa3uymKom perne Kopobka
MAO2a CeTb 1 gBuratenb 0,5-4,0 (24-10) 0,7 (6,2) 7-9(0,28-0,35) KnemmHas He3no
KopobKa
Topmo3z™ n 2,1-5,3 (14-10) - 6-7 (0,24-0,28) MpsamMble -
nogknoueHmne rHes3pfoBble
NOCTOAHHOrO TOKa yactu
YcTtaHaBnnBaemoe 0,5-2,5(24-12) 0,5(44) 6-7 (0,24-0,28) KnemmHas MHe3pgo
3aKasunKkom pene KOpoO6Ka
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Pa3smep Knemma MNMonepeyHoe Yeunne OnnHa Tun pasbema | Tun BUHTa/
Kopmnyca ceueHne [Mm? npum 3aUUCTKUN [MMm NPOYLWNHbI
(AWG)] 3aTAXKKe (aronm)]
[H-m (dpyHT-
Aloiim)]
MAO3a CeTb 1 ABUraTenb 0,5-4,0 (24-10) 0,7 (6,2) 7-9(0,28-0,35) KnemmHas He3no
KopobKa
MoakntoueHne Topmosa | 2,1-5,3 (14-10) - 6-7 (0,24-0,28) Mpsamble -
1 NOCTOAHHOIO TOKa rHesgosble
yactu
YcTaHaBnnBaemoe 0,5-2,5(24-12) 0,5(44) 6-7 (0,24-0,28) KnemmHas He3po
3aKasunkom perne KOpOobKa
MAO4a Mutatowas cetb 0,5-16 (22-6) 1,2(10,6) 12-13(0,47- KnemmHas MHe3no
0,51) KopobKa
MoaknioueHne 0,5-16 (20-6) 1,2 (10,6) 12-15(0,47- KnemmHas He3no
ABUraTtens, Topmosa u 0,59) KopobKa
VCTOYHVKA NMOCTOSAHHOIO
TOKa
YcTaHaBnnBaemoe 0,5-2,5 (24-12) 0,5(4,4) 6-7 (0,24-0,28) KnemmHas He3no
3aKa3uymKom perne KopobKa
MAO5a MuTalowan cetb 0,5-16 (22-6) 1,2(10,6) 12-13 (0,47- KnemmHas He3no
0,51) KOpobKa
MoakntoueHne 0,5-16 (20-6) 1,2(10,6) 12-15(0,47- KnemmHas He3no
aBuraTens, Topmosa u 0,59) KOpOOKa
WNCTOYHMKA NOCTOAHHOFO
TOKa
YcTtaHaBnnBaemoe 0,5-2,5(24-12) 0,5 (4,4) 6-7 (0,24-0,28) KnemmHas He3no
3aKasunkom perne KOpOobKa

' B cnyyae MAO2a GpyHKLMIO TOPMOXKEHUA UMELOT TONbKO NpmBofbl 3 x 380-480 B.

4.5 AKyCTMYECKUI Wym

AKyCTI/ILIECKI/IIZ WwWym npuBoa Co3faeTca TpeMa NCTOYHNKaMIN:

o KaTyLW KN MOCTOAHHOIO TOKa;

+  BCTPOEHHbIN BEHTUNATOP;

«  ppoccenb ¢unbtpa BY-nomex.

Huxxe npriBeieHbl TUMMYHbIE 3HAUEHWS, U3MePEHHbIe Ha paccToaHum 1 m (3,3 dyTa) oT 6noka.

Ta6nuua 30: TuNMYHbIe faHHbIE N3MEPEHUI

Pasmep kopnyca MNpwv nonHow ckopocTn BeHTUNATOpa [ABA] ®oHosbi Wwym [BA]
MAO1c - -

MAO2c 50,3 31,2

MAO1a 42,5 31,2

MAO2a 57,6 31,2

Pe3ynbTaTbl MCMbITAaHWI HA MHTEHCMBHOCTb aKyCTUYECKOTrO LyMa B KOHTPOJIMPYEMOW CPefie, BbIMOJIHEHHbIX B COOTBETCTBIM C
ISO 3744. ToH wyma 6bin KONMYeCTBEHHO OnpefeneH Ana perucTpaumy annapaTHbIX XapakTepucTuk B cootsetctanm ¢ ISO 1996-2,

Mpunoxexne D.
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4.6 YpoBHU cooTBeTCTBMA DMC

MpriBoAbl CNPOEKTUPOBAHbI U UCTbITaHbl B COOTBETCTBUM C NPUMeHVMbIMK cTaHAapTamu SMC. YposeHb 3¢ deKTMBHOCTI 3aBUCUT OT
KOHKpPEeTHOro npusoga v BbibpaHHOro ypoBHs cootBeTcTausa SMC.

YpoBHU cooTBeTcTBMA DMC NpOoBEpPAIOTCA NPy Cledyowmx YCI0BUsX:

+  NpYBOA (C AONONHNUTENbHLIMU YCTPOWCTBAMM, €CAIN MPUMEHNMO);

+  DKpaHMpPOBAHHble Kabenv ynpasneHns n CBA3N;

+  BHelUHee ynpasfieHne C TOMOLLbIO LdPOBbIX BXOAOB 1 BbIXOLOB M aHaNIOroBOro yrnpasneHus;

. OAVH fBUTaTeSb, MOAKOYEHHbIN C MOMOLLbIO SKPaHNPOBAHHOIO Kabens ONA NCNbiTaHNA Ha N3nyvyeHne N HeSKPaHMPOBAHHOTO
Kabens AnA NCNbiTaHUA Ha I'IOMexoyCTOVILII/IBOCTb;

«  Kabenu pasgeneHns Harpysku n Kabenm TOpMO3HOro PesncTopa;

«  CTaHZapTHble HAaCTPOIKN NprBOAaA.

CornacHo JupekTuBe no 3neKTpomMarHuTHom coemectumoctu (AMC), cnctema onpepenseTca Kak coyeTaHne HECKONTbKUX TUMOB
060pyAOBaHNSA, rOTOBbBIX U3AENWIA U (M) KOMMOHEHTOB, CKOMMOHOBAHHbIX, CMPOEKTUPOBaHHbIX 1 (M11) CMOHTUPOBAHHbIX
OfiHUM NTNLLOM (M3rOTOBUTENIEM CUCTEMDI), MPEeAHA3HAYEHHbIX AJ1A NPOAAXKMN Ha PbIHKE B KauecTBe eAMHOro GyHKLMOHANbHOro
6510Ka AN KOHEUYHOTrO NOMb30BaTeNA U 717 COBMECTHOIN YCTaHOBKM 1 SKCJTyaTaLmm € LieNibio BbINONHEHNA onpefeneHHoN
3agaun.

OunpekTrea no IMC OoTHOCUTCA K U3OeNnAM/CcUcTeEMaM 1 yCTaHOBKaM; eC/v YCTaHOBKa COCTOUT U3 U3AENNIN/CMCTeM C
mapkuposkon CE, ycTaHOBKa Tak»Ke MOXeT cumtatbca cooTseTcTBytowen [inpektuse no IMC. YCTaHOBKM He MMEIOT MapKUPOBKM
CE.

CornacHo AupekTtuee no DMC, komnaHua Danfoss kKak Npon3BoguTesNib 3Lenunin (CMCTeM) HeCeT OTBETCTBEHHOCTD 3a COOMofeHNe
OCHOBHbIX TpeboBaHuin Aupektnebl No IMC 1 HaHeceHre MapkrpoBku CE. B cuctemax ¢ pasgeneHnem Harpysku v opyrumm
KNleMMamu MOCTOAHHOTo Toka Danfoss MmoxeT obecneumBaTb COOTBETCTBYE TPeboBaHMAM [upekTrBbl o IMC TonbKo npu
1cnonb3oBaHUy KoMbrHauuin nsgenunin Danfoss cornacHo onrcaHuio B TEXHNYECKOW JOKYMeHTaLuK.

Mpwv ycTaHOBKe B 6bITOBOW Cpefie He B COOTBETCTBUM € Knaccom C1 npuBof He MOXeT obecneunTb Hafnexallyto 3alwuTy ans
npuemMa paguocurHana.

- B Takmx ciyyaax moryTt ﬂOTp96OBaTbCH OONONHUTENIbHble MepPbl NO CHUXEeHUIO BO3F|eIZCTBVIFI, HanpumMmep ncnosib3oBaHmne
SKpPaHNPOBaHMA UK YBENTUYEHNE PACCTOAHUA MeXay n3nennammn, NCnblTbiBaloWMMn BO3p,eVICTBVIe.

4.6.1 TpeboBaHWA K N3Ny4YeHUIO

CornacHo cTaHZapTy No 3neKTpomarHuTHoM coBmecTumocTtr (OMC) EN/IEC 61800-3 ana npeobpasoBaTesnieli YacToTbl (NPYBOAOB
nepemMeHHOro Toka), TpeboBaHua K DIMC 3aBUCAT OT 0611acTV NpUMeHeHNa NpuBoAa. B ctangapte no IMC onpegeneHbl YeTbipe

KaTeropuun. OnpefeneHuns 3TUX YeTbipex KaTeropuin n TpeboBaHmaA K KOHAYKTVBHOMY U3NyYeHWI0 HanpsaXeHNA NTaHWA OT ceTu
npusegeHbl B Tabnuua 31.

Ta6bnuua 31: Tpe6oBaHUA K U3NyYeHUIO

Knacc HasHaueHne npusoaa
COOTBETCTBUA
(@ MpuBoAbI, paccUnTaHHbIe Ha HanpsxkeHne Huxe 1000 B 1 npefHa3HauyeHHble ANna paboTbl B NEPBbIX

YCNOBMAX KCMTyaTaumm (B XMIbIX NOMELEHUAX 1 oprcax).

2 MpwvBoAbl, paccumTaHHbIe Ha HanpsXkeHre HUXe 1000 B, npeaHasHaueHHble AnA paboTbl B NepBbIX
YCIOBMAX SKCTTyaTauuu (B XMnbix NomeLleHnAX 1 oducax) 1 He ABNAIOLLMECA CbEMHBIMU N
nepeaBuKHbIMY, MOHTaX U BBOJ, B SKCMyaTaLMio KOTOPbIX AOMIKEH OCYLLECTBNATLCA NPOdECCMOHANOM.

a3 MpuBoabl, paccunMTaHHble Ha HanpsXeHKe HUxe 1000 B 1 npeaHa3HayeHHble Ana paboTbl BO BTOPbIX
YCNOBUAX 3KCNyaTauum (Npor3BoACTBEHHasA cpefa).

c4 MpwrBoabl, paccunTaHHble Ha HanpsaxxeHue 1000 B v Bbiwe 1 HOMMHaNbHbIN TOK 400 A 1 Bbllwe,
npefHasHayeHHble Ana paboTbl BO BTOPbIX YCIOBMAX SKCNNyaTauum (MPON3BOACTBEHHAA cpeaa) unm
NCMOSb30BaHNA B CJIOXKHbIX CUCTEMAX.
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KoHCTpyKUWA NPUBOAOB COOTBETCTBYET OLHON M3 YETbIpPeX ClefyoLX KaTeropui, onpeaeneHHbIX NPOMbILLIEHHbIM CTaHAAPTOM
aneKTpomarHuTHon coemectumoctu EN/IEC 61800-3.

4.6.2 NMomexo3aLuLLeHHOCTb B COOTBETCTBMM C TpeboBaHnamm IMC

TpeboBaHWA K NOMEXOYCTONYNBOCTY /19 MPUBOAOB 3aBUCAT OT YCJIOBUIA, B KOTOPbIX OHW yCTaHOBNEHbI. TpeboBaHWA ana
NPOV3BOACTBEHHON Cpefibl ABMAIOTCA 6onee BbICOKMMU, YeM ANA CPeAbl B XXUMbIX MOMeLLeHnAX unun odpurcax. Bce npmsopabl Danfoss
COOTBETCTBYIOT TPeb6OBaHMAM K NPOM3BOACTBEHHON cpefe. Taknm 06pa3om, OHU Takxe COOTBETCTBYIOT 6osiee HU3KMM
TpeboBaHMAM, LENCTBYIOLMM B XUnoi 1 oGrCHON cpeae, ¢ 6onbLUrM 3anacom no 6e3onacHoCTy.

Ona Toro yTob6bI noaTBepPAnNTb YCTOIZ‘-IVIBOCTb K nepexoaHbIM npoueccam aNneKTpnyecknx ABJIEHUN, 6bInn npoBeAeHbl
nepevyncneHHbIe HUXe NCNbITaHNA CUCTEMDI, cocroALlen us aefyrowmx KOMMNOHEHTOB:

+  NpUBOA (C AONONHUTENBHBIMUN YCTPOMCTBAMU, €C/IN MPUMEHMMO);

+  3KpaHVpPOBaHHbI Kabenb ynpasneHuns;

«  6noK ynpaBrieHus C NOTEHLMOMETPOM, Kabenem ABuraTens v ABuUraTenem.
McnbiTaHnA npoBoAMAnCL B COOTBETCTBMM CO CleAyowyMm 6a3oBbIMU CTaHAaPTaMm:

«  EN61000-4-2 (IEC 61000-4-2). YCTONUYMBOCTb K INEKTPOCTATUYECKMM paspsagamM: BOCNPON3BEAEHNE SNEKTPOCTATUYECKMX
pa3pAfoB, CBA3AHHbIX C MPUCYTCTBMEM YENOBEK];

« EN61000-4-3 (IEC 61000-4-3). YCTONUYMBOCTb K pafMo4acCTOTHOMY 3N1€KTPOMarHMTHOMY MOJI0: BOCNpon3BeaeHne
BO3JECTBMI PaAMOIIOKaLMOHHOIo 060pyA0BaHUSA 1 060PYAOBaHNA CBA3M, @ TaKKe MOOWIIbHbBIX CPEACTB CBA3M, C
MCMOJIb30BaHNEM aMMINTYAHOV MOZYALNY;

«  EN61000-4-4 (IEC 61000-4-4). YCTONUMBOCTb K HAHOCEKYHAHbIM MMMYJIbCHbIM MOMEXaM: MOJeNIMPOBaHNe NomeXx,
BbI3blBaEMbIX MepPeKNIUYEHNEM KOHTAKTOPa, Pene Uiv aHanormyHbIX yCTponcTs;

+  EN61000-4-5 (IEC 61000-4-5). YCTONUNBOCTb K MUKPOCEKYHIHbIM MMMY/IbCHbIM NOMeXaM 60/bLLO SHepruu:
BOCMPOV3BeAeHMNe NepexXoAHbIX NPOLLECCOB, CBA3AHHbBIX, HANPUMEP, C YAAPOM MOJTHIM BON3M YCTaHOBOK;

+  EN61000-4-6 (IEC 61000-4-6). YCTONUMBOCTb K KOHAYKTUBHbIM NOMeXaMm, HaBefleHHbIM Pagno4acTOTHbIMM
3N1eKTPOMArHUTHbIMM NONIIMU: MOAENVPOBAHNE BO3AENCTBUA pagmonepeaoLlero obopynoBaHus, COeAUHEHHOTO MeXay
coboin Kabenamu.

TpeboBaHMA K MOMEXOYCTOMUMNBOCTM JOMKHbI COOTBETCTBOBaTH cTaHAapTy IEC 61800-3. MoapobHee cm. Tabnuia 32.

Tabnuua 32: Momexo3awmieHHOCTb B COOTBETCTBUY € Tpe6oBaHuamm SMC

CraHpapT Ha 61800-3
nspenne
MNpoBepka dneKTpocTaTnyeckue YcTonumeocTtb Umnynbcbl Bpockn HanpsaMeHua YcTonumBoCTb K
pa3paAabl (ESD) K U3Nny4YeHuto KOHAYKTUBHbIM
nomexam
Kputepun B A B B A
npruemkmn
CeTeBol kabenb - - 2kBCN 1 kB/2 Om DM 10 Beks
2kB/120m CM
Kabenb geuratena | — - 2 KB CCC - 10 Bcks
Kabenb - - 2 KB CCC - 10 Bcks
TOPMO3HOro
pesncTopa
Kabenb - - 2 kB CCC - 10 BCK3
pacnpepeneHus
HarpysKkm
PeneinHbin kabenb | — - 2 KB CCC - 10 Bcks
Kabenb - - InuHa>2m | HeakpanuposaHHbii: 10 Beks
ynpaseHua (6,6 dpyTa) 1 kB/42 Om CM
1 kB CCC
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CraHpapT Ha 61800-3
nspgenuve
lMpoBepka dneKTpocTaTuyeckue YcTonumBocTb Mmnynbcbl BpocKkn HanpsaxeHusa YcTonumBocTb K
paspapbi (ESD) K U3Nny4YeHuIo KOHAYKTVBHbIM
nomexam
Kabenb ana - - HOnvva>2m | HesKkpaHupoBaHHbiit: 10 Beks
CTaHaapTHOW/ (6,6 dpyTa) 1kB/42 Om CM
NPOMbILLIEHHON 1KBCCC
LUVHbI
Kabenb naHenu - - OamHa>2m | - 10 Beks
ynpasneHus (6,6 dyTa)
1 kB CCC
Kopnyc 4kBCD 10 B/m - - -
8KB AD
OnpepeneHnsa

KOHTaKTe

BO3YyX

CD: aneKkTpocTaTMyecKuin paspag npu

AD: aneKTpocTaTUyecKuin paspag vyepes

DM: puddepeHumanbHbii

cnocob

CM: cHba3sHbIN pexum

CN: BBOZ Uepes npsamMoe coefiHeHne ceTn
CCC: BBOA Yepe3 eMKOCTHbIN 3aXKNM

coeqnHeHunA

4.7 dnekTpoMarHuUTHaA coBmectumMocTb (AMC) n gnuHa kabens asuratens
JocTynHbl ABa BapuaHTa NPrYBOAA B 3aBMCMOCTM OT Tuna dunbtpa IMC:

+  MPWBOA CO BCTPOEHHbIM punbTpom IMC;

+  MpuWBOA C BHeWHUM PunbTpom IMC.

Tabnuua 33: dnekTpomarHuTHas coBmectumocTb (AMC) n gnuHa Kabena aBuratens

MpuBog co BCcTpoeHHbIM ¢punbTpom SMC

MakcumanbHas gfivHa Kabens gBuratens (3KpaHUpoBaHHOro), npu 4 Ky

C1 (npoBoaAwin)

C2 (npoBoaALwMiA)

1x200-240 B

5m (16,4 pyTa)

3 x400-480 B

15 ™ (49,2 dpyTa)

Tabnuua 34: MakcumanbHas anvHa kabensa guratens

MakcumanbHasa gnvuHa Kabensa gsurarensa
(3KpaHMpPOBAHHOrO)

MakcumanbHana gnvHa Kabena gsuratens

(He3KpaHMpPOBaHHOIO)

50 m (164 ¢yTa)

75 M (246 ¢yTOB)

. anIBO,D, CO BCTPOEHHbIM d)l/lﬂprOM 2MC COOTBETCTBYET Tpe6OBaHVI$IM K OrpaHnU4YeHnAM No 3N1eKTPOMAarHMTHOMY U3Ny4yeHUo

c2.

+  MNpwuBopa c BHeWHMM GpunbTpom IMC cooTBeTCTBYET TPe6OBAHMAM K KOHAYKTUBHOMY/3N1EKTPOMarHUTHOMY nsnyyexuio C4.

«  OnTuManbHble SKCMyaTaLMOHHbIE XapaKTEPUCTMKN NMPUBOAA JOCTUMAOTCA NPU MaKCManbHON AnNvHe Kabens ABuratens
cornacHo Tabnuua 34.
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4.8 Ycnosua dU/dt

Mpwy nepeknioyeHNN TpaH3MCTOPa B NEPEMbIUKe NPYBOAA HaMNpsXeHre Ha ABuraTene yBennunsaeTcs B cooTHoweHnn dU/dt B
3aBMCYMOCTU OT ClieayioLmnx GakTopoB:

. TWM Kabena asurartens;

«  ceuyeHue Kabena asurartens;

«  OnuvHa Kabena aurartens;

+  Hanuuue 3KpaHUPOBaHWA Ha Kabene aBuratens;
+  VIHOYKTMBHOCTb.

CaMoVIHAYKLWSA BbI3bIBAaeT NepeperynvpoBaHme HanpskeHua asuratens Upyk, nocne 4ero oHo cTabunmsmpyeTcs Ha ypoBHe,
3aBUCALLEM OT HaNPAXeHMUA B LieNy NOCTOSHHOMO TOKa. Bpema HapacTaHws 1 nukosoe HanpskeHne Upyk BAUAIOT Ha CPOK CNy6bl
asuratens.

CnuULWKOM BbICOKOE MMKOBOE HaNps>KeHNe HeraTyBHO CKa3blBaeTCA Ha ABUratTensx 6e3 mexagydasHoi nsonauum Katylek. Yem
OnvHHee Kabenb ABuratens, Tem 6onblue Bpema HapacTaHWA U NMMKOBOE HaMpsKeHue.

MNepekntoueHre IGBT ABnAeTCA NPUUNHON MMKOBOTO HAaNPAXXeHNA Ha Knemmax anekTpogsuratens. Usgenua «iC2-Micro Frequency
Converters» cooTBeTCTBYIOT TpeboBaHUAM cTaHaapTa |IEC 60034-25 B OTHOLIEHMW ABUraTenei, npefHasHaueHHbIX AN1A ynpaBneHns ¢
nomoLuybto Npreofos. N3genmna «iC2-Micro Frequency Converters» Takxke cooTseTcTBYIOT cTaHAapTy |IEC 60034-17 B OTHOLWEHUN
pernameHTpyemMblX CTaHAapTaMu ABUraTenen, ynpasnsaembiX C MOMOLLbIO NPYBOAOB.

Cnepytowue gaHHble dU/dt smepsaioTca co CTOPOHbI KNeMMbI S1EKTPOABUraTens npm KpyTtswem momenTe IEC 50 %.

Ta6nuua 35: AaHHble dU/dt iC2-Micro Frequency Converters

Pasmep MouwHocTb [KBT OnvHa kabens Hanps»keHue cetn | Bpems Unuk. [kB] | dU/dt [kB/
Kopnyca (n.c.)] [m (dyT)] [B] HapacTaHus MKC]
[MKc]

MAO1c 0,75 (1,0) 5(16,4) 1x240 0,067 0,438 5,21
MAO1c 0,75(1,0) 50 (164) 1x240 0,286 0,618 1,73
MAO2c 1,5(2,0) 5(16,4) 1x240 0,132 0,464 2,82
MAO2c 1,5(2,0) 50 (164) 1x240 0,31 0,622 1,62
MAO1a 1,5(2,0) 5(16,4) 3x400 0,132 0,732 4,46
MAO1a 1,5 (2,0) 50 (164) 3x400 0,389 1,056 2,18
MAO1a 1,5(2,0) 5(16,4) 3x480 0,143 0,848 4,76
MAO1a 1,5(2,0) 50 (164) 3x480 0417 1,232 2,36
MAO2a 2,2(3,0) 5(16,4) 1x 240 0,078 0,562 5,71
MAO2a 2,2(3,0 50 (164) 1x240 0,214 0,614 2,29
MAO2a 4,0(5,5) 5(16,4) 3x400 0,136 0,752 4,47
MAO2a 4,0 (5,5) 50 (164) 3x400 0,254 1,048 3,30
MAO2a 4,0(5,5) 5(16,4) 3x480 0,149 0,896 4,85
MAO2a 4,0 (5,5) 50 (164) 3x480 0,305 1,232 3,23

4.9 CHMXeHMe HOMUHANbHbIX XapaKTepucTuK

Ecnn Harpyska Ha npueoj n3s-3a yCﬂOBI/IIZ BbICOKa, PaCCMOTPUTE BO3MOXHOCTb CH/XEHNA HOMUHAJIbHbIX XapPaKTePUCTUK. CHuXeHwne
HOMWHAJIbHbIX XapPaKTepUCTUK NpnBoha BKIIKOYaeT B cebs:

. CHUKE€HWNE HOMUMHAJIbHbIX XapaKTePUCTUK BPYUYHYIO;

. ABTOMATUNYECKOE CHUXEHNE HOMUHAbHbIX XapaKTEPUCTUK.
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Mpeo6pasoBaTenu yactoTbl iC2-Micro M

PykoBoAcCTBO MO NpOEKTUPOBaHNIO TexHnuyeckne xapakTepucTnkmn

4.9.1 CH/XKEeHNE HOMUHAJIbHbIX XapPaKTEPUCTUK BPYUHYIO

Heo6x0AMMOCTb CHUKEHWA HOMMUHAMNBHBIX XapaKTePUCTUK BPYUHYH MOXKET ObiTb pacCMOTPEHA NPY BAUAHUN CleayoLmxX
dakTopoB:

+  [aBneHue BO3fyxa Npu ycTaHOBKe Ha BbicoTe 6onee 1000 m (3281 ¢yT);
«  CKOPOCTb ABWraTens npu HempepbiBHON paboTe Ha HY3KKMX 060pOTaxX B YCTaHOBKAX C MOCTOSHHBIM KPYTALIMIM MOMEHTOM;

«  TemnepaTypa OKpy»aloLeii cpeapl, ecim oHa npesbiwaet 40 °C (104 °F), nogpobHee M. cnefytolme PUCyHKN.

120 =
~
100 <
40°C 3
< 80 (104°F) 2
60 0 TTTmeel e T 50°C
_3 (122 °F)
40 55°C
20 (131 °F)
0
0 2 4 6 8 10 12 14 16 18

f (kHz)

switch

PucyHok 13: CHu»KeHne BbIXOAHOrO TOKa B 3aBUCMMOCTM OT YacToTbl KommyTauum (MAO1c 1 x 200-240 B nep. ToKa)
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PucyHok 14: CHU»KeHmne BbIXOAHOTO TOKa B 3aBMCUMOCTH OT YacToTbl KommyTauuu (MAO2c 1 x 200-240 B nep. ToKa)

120 =
o
100 <
__40°C 3
s 80 (104°F) 2
=60 e I 50 °C
_3 (122 °F)
40 55 °C
20 (131 °F)
0
0O 2 4 6 8 10 12 14 16 18

f (kHz)

switch

PucyHoK 15: CHU»KeHmne BbIXOAHOTO ToKa B 3aBMCUMOCTU OT YacToTbl KommyTauuu (MAOTa 3 x 380-480 B nep. Toka)
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PucyHoK 16: CHU»KeHme BbIXOAHOTO TOKa B 3aBUCMMOCTM OT YacToTbl KommyTauum (MAO2a 1 x 200-240 B nep. Toka)

Danfoss A/S © 2022.07 AJ402315027937ru-000101 / 130R1239 | 45



Mpeo6pasoBatenu yactoTbl iC2-Micro M

PykoBopacCTBO NO NpOEKTUPOBaHMNIO TexHnuyeckne xapakrepucTukm
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PucyHok 17: CHU»KeHmne BbIXOQHOTO TOKa B 3aBMCUMOCTU OT YacToTbl KommyTauuu (MAO2a 3 x 380-480 B nep. Toka)

4.9.2 ABTOMaTnyeCcKoe CHMKeHNe HOMMHANbHbIX XapaKTepPUCTnK

YT10o6b1 06eCcneunTb Hagnexallyo paboTy Ha KPUTUUYECKIM BaXHbIX 3Tanax, NpuBog NOCTOAHHO NPOBEPSAET CleaytoLne KpuTnyeckme
YPOBHU 1 aBTOMAaTUYECKN perympyeT 4acToTy KOMMyTaumm:

+  KPWUTMYeCKM BbICOKas TemnepaTtypa pagnaTopa;
+  BbICOKas Harpyska Ha ABurareb;
«  HWKHWUI Npeaen CKopocTu;

« cpabaTbiBaHME CUIHANOB 3alKTbl (MepeHanpsaXeHre/MOHMKEHHOE HaMpPAXXeHWE, Neperpy3Ka no TOKy, 3amMblKaHVe Ha 3eMJTio 1
KOPOTKOE 3aMblKaHue).
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Mpeo6pasosaTenu yactoTbl iC2-Micro M

PyKoBOACTBO N0 NPOEKTUPOBaHUIO BHewHye rabaputbl

5 BHewHune rabapunTbl

5.1 Pa3mepbl 1 rabaputbl kopnycos IP20/oTKpbIToro Tmna

=4
g
3
2
[
PucyHok 18: Pasmepbl 1 rabaputbl Kopnycos IP20/oTKpbiToro Tuna
Ta6nuua 36: Pasmepbl 1 rabaputbl Kopnycos IP20/0oTKpbiToro Tvna
Kopnyc | MowHoctb [KBT (n. c.)] BbicoTa [Mm (gronm)] LnpurHa [Mm ny6uHa MOHTa»xHble
(aronm)] [Mm oTBepcTua [Mm
(mronm)]™ (mronm)]
1x200- 3 x380- A A1@ a B b C D
240B 480 B
MAO1c | 0,37-0,75 - 150 216 (8,5) | 1404 70(2,8) | 55(2,2) | 143(5,6) 4,5 (0,18)
(0,5-1,0) (5,9 (5,5)
MAO2c | 1,5(2,0) - 176 232,2 150,5 75(3,0) | 59(2,3) | 157(6,2) 4,5(0,18)
(6,9) 9,1 (59)
MAOl1a | - 0,37-1,5 150 202,5 140,4 70(2,8) | 55(2,2) | 158(6,2) 4,5(0,18)
(015_210) (519) (810) (515)
MAO2a | 2,2(3,0) 2,2-4,0(3,0- | 186 240(9,4) | 1764 75(3,0) | 59(2,3) | 175(6,9) 4,5 (0,18)
5,5) (7.3) (6,9)

' MoTeHUMOMETP Ha NaHeNn MeCTHOrO ynpaBneHVA BbICTYNaeT U3 npreoAa Ha 6,5 mm (0,26 aonma).

2 C pa3BA3bIBatoLLeN NaHenNblo.
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PykoBOACTBO N0 NPOEKTUPOBaHUIO

Danifi

BHelwwHue rabaputbi

5.2 Pa3mepbl 1 rabaputbl kopnycos IP21/UL, Tnn 1

PucyHok 19: Pa3amepbl n rabaputbl kopnycos IP21/UL, Tun 1

Ta6nuua 37: Pasmepbl 1 rabaputbl kopnycos IP21/UL, Tun 1

e30bv104.10

Kopnyc | MowHoctb [KBT (. c.)] Bbicota [Mm (Atonim)] | LLnpuHa BepxHen Kpbiwkn | FTny6uHa [mm (aoim)]
[mm (prorim)]
1x200-240B 3 x380-480B A2 B1 Ci
MAO1c | 0,37-0,75(0,5-1,0) | - 242,2 (9,5) 81,5(3,2) 153,5(6,0)
MAO02c | 1,5(2,0) - 257 (10,1) 92,4 (3,6) 165 (6,5)
MAO1a | - 0,37-1,5(0,5-2,0) | 220,2(8,7) 73,2(2,9) 166,5 (6,6)
MAO2a | 2,2(3,0) 2,2-4,0(3,0-5,5) | 255(10,0) 78 (3,0) 184 (7,2)
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PyKoBOACTBO N0 NPOEKTUPOBaHUIO

Danifi

BHelwwHume rabaputbi

5.3 Pa3amepbl 1 rabaputbl kopnycos NEMA 1

PucyHok 20: Pasmepbi 1 rabaputbl kopnycos NEMA 1

Ta6nuua 38: Paamepbl n rabaputbl Kopnycos NEMA 1

e30bv105.10

Kopnyc | MouwHocTb [KBT (n. c.)] BbicoTa [Mm (gionm)] | WupwuHa [mm (groiim)] | Tny6uHa [mm (gloim)]™M
1x200-240B 3x380-480B A3 B C

MAO1c | 0,37-0,75(0,5-1,0) | - 206,2 (8,1) 70 (2,8) 143 (5,6)

MAO2c | 1,5(2,0) - 221(8,7) 75 (3,0 157 (6,2)

MAO1a | - 0,37-1,5(0,5-2,0) | 195(7,7) 70 (2,8) 158 (6,2)

MAO2a | 2,2(3,0) 2,2-4,0 (3,0-5,5) 231(9,1) 75 (3,0 175 (6,9)

' MNoTeHUMOMeTp Ha NaHenn MeCTHOTO yrnpaBneHUA BbICTynaeT 13 NnprueoAa Ha 6,5 mm (0,26 gonma).
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Mpeo6pasosaTtenn yacrtotbl iC2-Micro (DaKTOpbl, KOTOPbIE H IMO
YunTbiBaTb Npn mexaHn4yeCcKkom
PyKoBOACTBO MO NPOEKTNPOBaHNIO MOHTaxe

6 ®akTopbl, KOTOPble HEOO6XOANMO YUMTbIBAaTb NPU MEXaHNYECKOM MOHTa)Ke

6.1 KomnnekTt nocTtaBku
B KomnneKkT nocraBKkun BXOA4AT:

- npuBog;

. KnemMmHasA KpblLlKa;

. PYKOBOACTBO MO 3KCMJlyaTaynn, KOTOPOE COAEPKUT |/|H¢opmau,vuo 06 YCTaHOBKE, BBOAE B 3KCMNNyaTauuto n TexHn4eCKkom
O6CJ'Iy)KI/IBaHVII/I npueoaa.

6.2 DTUKETKN Ha U3aennu

Ha nprBope 1 ynakoBke NMeTCA STUKETKN C MHbopMaLmen, HeobxoarMO Mo NPUYMHaM NPaBOBOro 1 3aKOHOAATESIbHOTO
XapaKTepa, YHUKabHbIMU NAEHTUOUKATOPaMU Kaxgoro KOMMNOHEHTa U APYrMMI BaXKHbIMW CBEAEHUAMMN.

6.2.1 DTUKETKM Ha NpMBOAaX

Ha sTukeTKe Ha nprBode cofepkutca nHGopmauma ana ngeHTudrKaumm nsgenus, a Takke NpaBoBas U HOpMaTBHaA
NHpopMauma. PacnonoxeHne 3TMKETKN Ha NpuBode cM. B Tabnuua 39.

Ta6nuua 39: PacnonoeHune 3TUKETKN

Pasmep Kopnyca MecTononokeHue 3STUKeTKN
MAO1c Co CTOpOHbI NpUBOAA.
MAO02c
MAO1a B BepxHen yactu npmsoaa.
MAO2a

S

10 %

2

b

<U

1 —— | iC2-Micro M

2 —— | M/C:1C2-30FA3N04-03A7E20F2+ACXX MADE IN CHINA

3 —— | P/N:132L6130 S/N:123401A112 .
POWER: 1.5kW / 2.0HP . c € &
4 < IN:  3X380-480V 50/60Hz 5.9/5.1A
UK
cA

OUT: 3x0-Vin 0-500Hz 3.7/3.4A

5 —— | ENCL:1P20/ Open Type 9

6 —— | Tamb: 50°C/122°F c@us

7 — | Eff.Cls: [E2 - 2.0% INDI.-::SOIE:!I’.EQ

8 < Danfoss A/S, 6430 Nordborg, DK AR i @ E\/
www.danfoss.com —

PucyHok 21: Mpumep 3TUKETKM Ha nspenun
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PyKoBOACTBO N0 NPOEKTUPOBaHUIO

(DaKTtopbl, KOTOpble H Mo
yunTbiBaTb PN MEXaHUYECKOM
MOHTa)e

HanmeHoBaHue nsgenusa 6 Temnepatypa okpy»katoLen cpefbl: Arana3oH
TemnepaTtypbl oKpy»KatoLein cpefbl 6e3
Kon mogenu: M/C BkntoyaeT B ceba 27 CUMBOJIOB HEOBXOAMMOCTM CHUKEHNA HOMUHAMBbHBIX
Koaa moaenu. XapaKTepPUCTUK.
P/NnS/N 7 Knacc sHeproadp¢$peKTMBHOCTM: Knacc
«  P/N— KofOBbI/l HOMep M3genus. 3HeproapdeKTMBHOCTMN cornacHo anpekTuse ErP.
SN L 3HaveHue Npu paboueli Touke YacToTbl 90 %/ToKa
— CepuinHbIN Homep.
CEPUNHBIN HOMED 100 %.
HommnHanbHaA MOLLHOCTb 8 Ha3BaHune KoMnaHuu, agpec n Be6-canT.
»  Bnepeoii cTpoke ”epeqvv'c"e”b' Tnnn4Hble 9 MpeaoynpexaeHna n nHbopmaLmsa 0 COOTBETCTBUN.
3HaYeHUA HOMWHAIbHOW MOLWHOCTY ABUraTens
npu 3a4aHHOM HaNpPAKeHWN. 10 2D-kop: 2D-kop coneput nHdopmMaLmio o
- Bo BTOpOi CTPOKE NepeunciieHbl HOMUHasbHbIE MPVBOAE; CUNTATbL Er0 MOKHO C NMOMOLLbIO
o .
BXOZHbIE 3HaUeHVA (AM1anasoH HanpPAXKeHNs, nHcTpymeHToB MyDrive” Ko copepxur:
YacToOT 1 BXOAHOW TOK MpY YKazaHHOM BXOAHOM « P/N: KofoBblil HOMeEp.

HanpaXXeHnn).
P + S/N: cepuiiHbI HOMep.

+ B TpeTbel cTpoKe nepeyncieHbl HOMUHaNbHbIE
BbIXO[Hble 3HaYeHA (AranasoH HanpsXeHus,
4acToTa M HOMUHAMNbHbIN BbIXOQHOWN TOK Npw
YyKa3aHHOM BXOAHOM HanpseHun).

5 Kopnyc: Knacc 3awmTbl NprBoAa, BKNOYas CTENEHb
3aLMTbl 060NOYKM U KNACC 3aLWTbl B COOTBETCTBUMN
c UL

6.2.2 DTUKETKWN Ha yNaKoBKe
JTMKeTKa Ha ynakoBKe npuneofa coaepxxmt I/IHd)OpMaLWIIO O npueopje.

e
Frequency Converter M 3
1T — . . 1]
iC2-Micro
2 —— | M/C:1C2-30FA3N04-03A7E20F2+ACXX
POWER: 1.5kW / 2.0HP
3 < IN:  3X380-480V 50/60Hz 5.9/5.1A
OUT: 3x0-Vin 0-500Hz 3.7/3.4A
4 —— | ENCL:1P20 / Open Type
P/N: 132L6130
P
5
S/N: 123401A112
132L6130123401A112 (O
6 —— | Danfoss A/S , 6430 Nordborg, DK
7 — | Danfoss Ltd., 22 Wycombe End, HP9 1NB, GB
8 —— | www.danfoss.com
R |—
5171485311456727

PucyHok 22: Mpumep 3TUKETKN Ha ynakoBKe
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Mpeo6pasosaTtenn yacrtotbl iC2-Micro DaKTOpbl, KOTOPbIE H IMO
Yy4ynTbiBaTb NP MeéXaHN4YeCKomMm

PyKkoBoACTBO MO NpOeKTUPOBaHNIO MOHTa)e
1 HaunmeHoBaHue nsgenus 6 Ha3BaHue KomnaHuw, agpec.
2 Koa mopenu: M/C BkniouaeT B cebsa 27 CMMBOJIOB 7 Appec UKAC.
KoAa mogenw.
8 CanT KoMNaHuN.
3 HomuHanbHaa MOLHOCTb:
. 9 LLItpuxkog eBponenickoro TosapHoro Homepa (EAN).
« B nepBoi cTpoke nepeuncieHbl TUNUYHbIE
3HauyeHNss HOMMHaJIbHOW MOLLHOCTM ABUraTensa 10 MamepOBKa Jonycka, KoTopyto cneayet
Nnpv 3aaHHOM HaMNpPAXeHNW. pa3mellaTb Ha ynakoBKe (Apyrve MapKnupoBKu

«  Bo BTOpOI CTPOKe NepeuncierHbl HOMUHambHble AOMyCKa pacronoxeHbl Ha NPrBOAeE).

BXOZAHbl€ 3HaUYeHVs (AranasoH HanpsxeHus,
YacToT U BXOAHOMW TOK MPU yKazaHHOM BXOLHOM
HanpsXXeHUwn).

+ B TpeTbel cTpoKe nepeyncieHbl HOMUHANbHbIE
BbIXOJHbl€ 3HAYeHMA (ANANa3oH HanpsXXeHus,
4acToTa N HOMUHANbHbIN BbIXOQHOWN TOK Npw
YKa3aHHOM BXOLHOM HarnpsXeHunMn).

4 Kopnyc: knacc 3awmTbl NpMBOAA, BKIOYasA CcTeneHb
3aLLMTbl 060M0UKM U KNACC 3aLLUTbl B COOTBETCTBUN
c UL

5 2D-kop ¢ HpopMaumen o 3aKase.

6.3 PekomeHgyemas yTnnmnsaums

Mo oKOHYaHUM CpoKa Cy6bl NPYBOAA €0 OCHOBHbIE KOMMOHEHTbI MOXHO YTUIM3MPOBATb.

Mepen TeM Kak yaanatb MaTepuansl, NPUBOA criegyeT pa3obpatk. YacTu nsgenus n Mateprianbl MOXHO AeMOHTMPOBaTb U
pasgenuTb. Kak npaBuio, Bce MeTansibl, Takme Kak CTaslb, aNtoMUHNIA, Mefib 11 ee CNiaBbl, a TakKe AparoleHHble MeTansbl MoryT ObiTb
nepepaboTaHbl. MNacTuk, pesrHa 1 KapTOH MOTYT MCMOMb30BaTbCA ANA pereHepaumm sHeprun. MNeyaTtHble Nnatbl v 6onblune
3MEKTPONINTUYECKIE KOHLEHCATOPbI AMaMeTpPoM MeHee 25 MM (1 Atorim) TpebytoT LONoNHUTeNbHON 06paboTKU B COOTBETCTBIM C
pekomeHgauuamu IEC 62635. [Ina ynpolyeHus nepepaboTKu NnacTMKoBble AeTaNN UMEKT COOTBETCTBYIOLUIA NAEHTUOUKALMOHHDBI
Kop.

JlononHuTenbHylo MHPOPMaLMIo O BONPOCaXx 3alyTbl OKPYKatoLern cpebl U MHCTPYKLUM MO YTUAN3aLnn Ana CleymanmcTos no
BTOPUYHOW NepepaboTke 3anpalunBanTe B MecTHOM oTaeneHnmn Danfoss. MepepaboTka No OKOHYaHWM CPOKa Cy0bl OMKHA
COOTBETCTBOBATb MeXAYHaPOAHbIM 1 MECTHBIM HOPMaM 1 NpaBuiam.

MpoeKTMpoBaHMe 1 N3roTOBIEHNE BCEX MPUBOAOB OCYLIECTBAETCA COrNAacHO pekoMeHaaumnamm komnanuy Danfoss no
3anpeLleHHbIM BelecTBam 1 BeleCcTBam OrpaHMyYeHHOro Ncnosb3oBaHus. NepeyeHb 3TUX BewwecTB MOXKHO HaNTK Ha canTe
www.danfoss.com.

DTOT CMMBOJ Ha U3genuun YKa3blBaeT Ha TO, YTO €ro HeNb3A yTUIN3npoBaTb BMeCTe C ObITOBBIMU oTXonamu.
ﬁ O60pyﬂ,OBaHl/Ie, cofepXxallee snekTpruyeckmne KOMNOHEHTDbI, 3anpelaeTca yTuam3npoBaTb BMeCTe C 6bITOBBIMU
oTXogamu.

Ero cnegyet nepeaasaTb Ha yTUM3aLUMIO B COOTBETCTBMM C MPUMEHVMOI CXEMOW BO3BpaTa SMEKTPUUYECKOrO 1
3N1EKTPOHHOr0 060PYA0BaHNA ANA NepepaboTKu.

. YT|/|J1|/|3|/|py|7|Te nspenne yepes npeaycMoTpeHHbIE ANA 3TOro KaHasbl.

. Co6mo,qa|7|Te BCe p,eVICTByIOIJJ,VIe MeCTHbl€ 3aKOHbl K HOPMaTUBHbIE aKTbl.

6.4 XpaHeHVe [0 YyCTaHOBKU

6.4.1 NoBTOpHaA ¢OpMOBKa KOHAEHCATOPOB

Korpa npuBog HaxoAMTCsA Ha XpaHeHUn 6e3 nofaun HanpsKeHWs, MOXKeT NOoTpeboBaTbCA TEXHUUYECKOe 06CyKBaHMe
KOH[IeHCaTOpOB.

MoBTOopHasA GopmoBKa Heo6XxoAMMa, ecnvi NPUBOA XpaHuca 6e3 nofaun HanpskeHna 6onee 3 net. MoBTopHasa popmoBKa
BO3MO>KHa TOJIbKO B NMPYBOAAX C KIEMMaMU MOCTOSAHHOTO TOKa. MIHbopMaLuio 0 TeXHNYeCKOM 06CyKMBaHMM 1 MOBTOPHOM
bopMOoBKe KOHEHCaTopa Lieny NOCTOAHHOO ToKa cM. B Tabnuua 40.

YcnoBua noBTOpHO GOPMOBKM KOHAEHCAaTOPOB
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Mpeo6pasosatenn yactotbl iC2-Micro DakTOpbl, KOTOPbIE H MO

YUMTbIBATb MPU MEXaHNYECKOM
PykoBoACTBO MO NPOEKTMPOBaHNIO MOHTa)e

+  HanpsAxeHue npv noBTOopHOI popMOBKe JOMKHO B 1,35-1,45 pa3a npeBbllwaTb HOMVHaNbHOE HanpsaxeHue cetu. Ecnn
Hanps)KeHvie B LIeny NOCTOAHHOIO TOKa OCTAeTCA Ha H3KOM YpPOBHe 1 He focTuraeT npumepHo 1,41 X Ucer,, 06paTnTech K
MECTHOMY NpPefCTaBUTENIO CEPBUCHOW CYXObI.

« [loTpebneHne ToKa NTaHUS He AOMKHO NpeBbiwaTb 500 MA.

KoHpaeHcaTopbl Lienm NoCTOAHHOTO TOKa, He MpolueLme NoBTOpHY0 GOPMOBKY, NPy BBOAE NPVBOAA B SKCMyaTaLMio MOTYT 6bITb
NOBPEXAEHbI.

Ta6nuua 40: NpoAoCHKUTENIbHOCTb XPaHEHWA NPUBOAA N PEKOMEHAALMM MO MOBTOPHOIN pOpMOBKe

MpoaonXkntenbHoOCTb WHCcTpyKUmA no noBTopHOW GpopmoBKe

XpaHeHus

MeHee 2 net MoBTopHaa popmoBKa He TpebyeTca. MogKnounTe HaNpAXeHne CeTU.

2-3rofga MNopgkniounTe HanpsaXeHne ceTn N NoJoKAauTe He meHee 30 MMHYT Nepep 3arpy3Kkon Nnpreoja.

bonee 3 net Mcnonb3ya NCTOYHUK NUTaHUA NOCTOAHHOTO TOKA, MOAKNIOYEHHbIN HEMOCPEACTBEHHO K
Kfiemmam Lienn NOCTOAHHOMO TOKa NPUBOAA, YBeNNYMBanTe HanpaAKeHne WyHbl MOCTOAHHOrO
TOKa Ha 3HaueHue 0-100 % c warom 25, 50, 75 1 100 % HOMUHANBHOIO HanpsXKeHUs 6e3
Harpysku B TeyeHurie 30 MUH Ha Kaxkgom 3Tane. Cm. PucyHok 23.

e30bh757.10

100 ——

[%]

25

[h]

PucyHok 23: Mpoueaypa NOBTOpHOI pOPMOBKIN KOHAEHCATOPOB NOCTOAHHOIO TOKa

A Hanps»eHre NoBTOPHON GOPMOBKM (NPOLIEHTHAA JOJIA OT HOMUHANIBHOTO HANPSKEHUS)

B Yacbl

Tabnuua 41: 3HaueHne yBennyeHua HanpAaKeHuA WnHbl NOCTOAHHOIO TOKa

BxopHoe HanpsKeHne nepemMeHHOro Toka Hanps»keHne B Lileny NoCTOAHHOIO TOKa
3 x 380-480 B nep. Toka 650 B nocrt. ToKa
1 x 200-240 B nep. ToKa 320 B nocr. ToKa

6.4.2 besonacHaA TpaHCNOPTUPOBKa U XpaHeHNe
CobntopaliTe BCe yKazaHWsA MO TPAHCMOPTUPOBKE, XPAHEHMIO 1 Haasiexallemy obpalleHuto, NprBefeHHble B JOKYMEHTaLUN Ha
nsgenue. Cioga BXoauT cegytoliee.

«  Ecnu nepep yctaHOBKOW NPUBOA XPaHUTCA Ha CKnage, ybeanTech B TOM, UTO YCJIOBUA OKpY»KatoLueld cpefibl COOTBETCTBYIOT
YKa3aHuAM B . 4.2.7.1 YCnoBua oKpy»KatoLelt cpefibl Npyi XpaHeHUN.

. Ecnn ynakoBKa XpaHUTCA 6onee 4 mecaues, nonnepmmsal?lTe KOHTpOJINpyeEMble yCNTOBUA:
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- 6e3 cunbHbIX KonebaHuii TemnepaTypbl;

- Npw BAaXKHOCTK Bo3ayxa meHee 50 %.

. XpaHI/ITe npvBoA B yNnakoBKe 4O MOMEHTa YCTaHOBKW. Mocne PacnakoBKN 3alLlMTUTE NpueBoA OT Nbi/IN, MyCOpa 1 Bnaru.

6.5 MNpepBapunTenbHble YCI0BMA MOHTaXa
YT06b1 06ECNEUNTb HanyyLLne YCIIOBMSA SKCNITyaTalym NprBoa, PEKOMeHAYeTCA nepes BbI6opom NpuBoaa NpoBepUTb

aiepytowine acneKTbl.

+  [poBepbTe ycnoBuWsA SKCMyaTaLmy Ha COOTBETCTBME YCNOBUAM OKpY»KatoLel cpepbl. Cm. 4.2.7.3 YCioBua oKpy»KatoLLeil cpeabl

npu skcrayartaunn.

«  YunTbIBaliTe pa3meLlleHve NPrYBOAA 1 NpaBuia obpalleHnsa C HAM B poLecce ycTaHOBKM. Maccy v rabapuTHble pa3mepsl
NPUBOAOB CM. B M. 5.1 Paamepbl 1 rabaputbl kopnycos IP20/0TKpbITOro Tuna.

«  OcTaBbTe JOCTAaTOYHOE NPOCTPAHCTBO ANA AOCTyNa K NPYBOAY BO BpeMa SKcrtyaTaummn. Cm. 6.7 MexaHn4eckuii MOHTax.

. OcTtaBbTe gocTaTouyHOe NPOCTPAHCTBO AN1A [OCTyMNa B UenAax TeXHNn4yeckoro O6CJ'Iy)KI/IBaHI/IF|. Cm. 6.7.8 PekomeHgyemoe
NPOCTPaHCTBO ANA AOCTYNa Ana obcaykmBaHuA.

6.5.1 YcnoBua akcnnyataumu

YT06b1 06ecneuntb HecnepeboiiHyo paboTy 1 JOCTNYL OXKMAAEMOrO CPOKa CITY»KObl M3AeNUA, yCTaHaBMBaNTe NPYBOJ B yKa3aHHbIX

YCIOBYSX.

Tabnuua 42: Tpe6oBaHMA K yCI0BUAM dKCTUTyaTaLum

OKpyKeHue

TexHuYecKne xapaKTepucTukiu

Temnepatypa

I'IpV| BOA cnefyeT yCTaHaBMBaTb B MeCTe, B KOTOPOM AMana3oH pa60qel7| Temnepatypbl COOTBETCTBYET €ro
TEXHUYECKNM XapPaKTEPUCTUKaM. YuntbiBanTe Kak pa6oqy}o TeMnepartypy, Tak n TemnepaTtypy XpaHeHnA
(I'IpI/IBOp, 6e3 3ﬂeKTpOI‘IVITaHI/IF|). I'Ipvl npeBbilLEHUN HOMWHaNbHOMN TemnepaTtypbl NPUMEHNTE CHUXKEHNE
HOMWHAJIbHbIX XapaKTePUCTUK.

MoppobHee 0 CHUXKEHVM HOMUHANBHBIX XapaKTePUCTUK CM. B 1. 4.2.7 YCI0BUA OKpY»Katollen cpeibl n 4.9
CHWXKEeHNE HOMUHAJTbHbIX XapaKTePUCTUK.

BbicoTa Haa
ypOBHEM mops

Y106l 06ecneunTb Hagnexallee oxnaxaeHue 1 COOTBETCTBME TPe6OBaHNAM K U30NIALMUN PAaCCTOAHMEM,
ybeautech B TOM, YTO MPMBOJ YCTAaHOBMEH Ha JOMNYCTUMON BbICOTe Haf ypoBHeM Mops. Ecnn BbicoTa Hag,
ypoBHeM MopA npesbiwaeT 1000 M (3300 ¢yToB), NPUMEHAETCA CHXKEHME HOMUHAMNbHbIX XapaKTePUCTUK
npusoAa. CHMXeHne HOMUHaNbHbIX XapakTepUCTUK cneayeT NPUMEHUTb K MaKCUManbHOMY BbIXOJHOMY
TOKY U1 MaKcMasibHOM paboyei TemnepaTtype. Yoeantecb B TOM, YTO HOMVHAJIbHbIE XapPaKTEPUCTUKN
nprBoOJa COOTBETCTBYIOT GpaKTUUECKUM YCIIOBUAM SKCMyaTauun. MakcMmanbHas BbiCOTa Hafy YPOBHEM
MOPSA 3aBUCKT OT KOHOUIYpaLmUK 1 HANPSXKEHUS SNIEeKTPOCETU.

OrpaHnyeHns yKasaHbl B M. 4.2 O6Le TexHnyeckre faHHble. MogpobHee cm. B . 4.2.7 YcnoBus
oKpyxatowen cpefbl U 4.9 CHUKEHME HOMVHaMbHbIX XapaKTEPUCTUK.

BrnbpaunoHHble n

YcTaHaBnvBanTe NpUBOL B MECTe, FAe OH He NoABepraeTcs BUGpaLyin 1 yaapHOMY BO3AENCTBIIO,

yAapHble NpeBbILIAoLW MM 3aiaHHbIe XapaKTePUCTUKN. [1py BbICOKOM YpOBHE BUOPALIMOHHBIX 1 YAAPHBIX

BO3AeNCTBUA BO3[EeNCTBMIN pEKOMEHIYEeTCA UCMONb30BaTh NPU MOHTaxe Aemndepbl. CneymanbHble TpeboBaHMA
BbIMOSHAIOTCA B CJTyyae 3aKka3a NprBoAa C AOMYCKOM K SKCMyaTaLuum Ha CyfoBoM 060pyAOBaHUN.
MofpobHee cm. M. 4.2.7 YCNoBMA OKpY»KatoLLen cpebl.

BnakHoCTb MpviBOA CnepyeT yCTaHOBUTb B MECTE, rfie YPOBEHb BIaXXHOCTN COOTBETCTBYET 3aflaHHbIM

XapaKkTepuctrkam. Ecnm mecto yCTaHOBKM He COOTBETCTBYET TPEOYEMbIM YCJIOBMAM, MOXHO MPUHATD
anbTepHaTVBHbIE Mepbl, HAMPUMEP BbIGpaTb Apyrue 3awuTHble WKadbl, BCTPOUTb HarpeBaTesibHble
371eMeHTbI UNN OCYLLINTENb.

MoppobHee cm. rn. 4.2.7 YcnoBua oKpy»katoLLen cpefbl.

Mbinb, BONOKHA 1
B3BELUEHHbIE B
BO3JyXe YacTunLbl

Kopnycbl IP20/oTKpbiToro Trna u IP21/UL, Tvin 1 (KomnnekT ansa nepeobopyposaHus IP21/tun 1 B KauecTse
OnuuK) He 3aluLLeHbl OT MbiIK, BOJIOKOH M APYTMX HaXOAALMXCA B BO3[yXe YacTULl, MO3TOMY UX cneayet
yCTaHaBNUBaTb B MeCTaXx, rae NofoOHbIX YacTWL, HET, NN MOHTUPOBAaTb B CNeLMalbHblii Kopnyc.

Y6eautech B TOM, UTO HaXOAALWMECHA B BO3AYXE YACTMLbI HE 3aCOPAIOT PAAVATOP U BEHTUIATOP, MOCKOSbKY
3acop 3aTpyAHAET oxnaxaeHve npusoga. NprBog pacnosHaeT 3acop v CHUXKAET NPOU3BOANTENbHOCTb
WY OCTaHaBnvBaeT paboTy. He ycTaHaBnvBaliTe MprYBOL B MECTE, FAe OH NOABEPraeTcs BO3LENCTBIIO
TOKOMPOBOAALMX HACTUL.
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OKpyXeHune TexHUYeCKre XapaKTepucTuKmn

Moapo6bHee cm. rn. 4.2.7 YCI0BUs OKpY»KaloLlell Cpefpbl.

MogpobHee 0 TEXHNYECKOM 0B6CYXKIBAHKM PaAUaToOPa U BEHTUATOPA CM. M. 6.6.4 TexHnyeckoe 1
cepBurcHOe 06CNYKMBaHWE PAaAKATOPa U BEHTUIATOPA.

IEETN B npouecce ycTaHOBKM NpriBOAA yunTbIBaiiTe BO3LeCTBYE ra3oB. [priBoA Hesb3s YCTaHaB/MBaTh B cpefie
B3PbIBOOMACHBIX ra30B. [pn BO34eCTBIM KOPPO3MBHbIX ra30B HEOOXOAMMO MPUHATb COOTBETCTBYIOLME
Mepbl IPEAOCTOPOXKHOCTY. TaKUMK MepamMu MOFyT 6biTb: BbIGOP NprBoAa € 60MblUel CTeNeHbIo 3aLLUTh,
HaHeceHVe 3alMTHOrO MOKPbLITMA Ha MPUBOS B KauecTBe ONuUMKY UM MOHTaX NPMBOAA B 3aLMTHbIN WKad.

Mopnpo6bHee cm. rn. 4.2.7 YcoBrA OKpY»KatoLen cpefbl.

6.6 MaKTOPbI, KOTOPbIe HEOOXOAVMMO YUUTbIBATb MPY TEXHUYECKOM OOCYKUBaHUN

B TeveHne CpoKa CJ'Iy)K6bI npneoAa MoOXeT I'IOTpe6OBaTbCF| perynapHoe TexHn4eckoe nnm cepBmcHoe O6CJ’Iy)KI/IBaHI/IE; TakXe
HeobxogMmo obecrneunTb AOCTYN K Ba’XHbIM YacCTAM NpuBoa.

FOPAYME NMOBEPXHOCTU

HeKOTOpre npneBoAbl cogepkat MeTa/NinvyeCkne KOMMNOHEHTbI, KOTOPbIE OCTAOTCA ropAYNMN farKe Nocsie BbIKNoYeHNA.
HecobniogeHne yKasaHvuh npepynpexaatouwero cumeona BbICOKOW TemnepaTtypbl (kenTbI Tpeyron bHUK) Ha npuneoae MoXxeTt
NnpPMBeCTUN K Cepbe3HbIM OXOoram.

- NmenTe B BUAY, YTO BHYTPEHHNE KOMMNOHEHTbI MOTYT 6blTb OYeHb ropAayvYnmMmy gaxe nocne BblKMYeHNA NUTaHXA NpuBoda.

- He npukacaiiTecb K BHELIH/M MOBEPXHOCTAM, 0603HaUE€HHbIM CIMBOJIOM BbICOKOV TEMMEPATYpPbl (KENTbIM TPEYTOSIbHUKOM).
3Tr NoBepXHOCTM ByayT ropsurMmu BO Bpems paboTbl MprBoAa 1 Cpasy Nnocsie ero BbIKIMoYeHNs.

6.6.1 PerynapHoe TexHnyeckoe obcnyxnaHume
TynuuHble PaboTbl B paMKax TEXHNYECKOTO 06CNyKMBaHUA:

. npoBepKa CMrHana Beoda 1 BblBOAa Ha NpunBoAE;
o perynapHbie NnpoBePKN NOAKITIOYEHNA NMATAHUA U 3a3eMNEHNA;

+  CUYMTbIBaHVE AaHHbIX U HAaCTPOIKa NapameTpoB NyTem nogknioyeHma npmnsogda K K.

6.6.2 NpaduK TeEXHNYECKOrO 06CNYKM1BaHWA
Fpac])vn( TeXHn4yeckoro o6cny>|<v|Bava npmneoAa 3aBNUCUT OT ycn03vu7| sKcnyaTauun.

Tabnuua 43: padurK TeEXHNUECKOro 06CcnyKmBaHNA

MHTepBaJ’I TeéXHn4yeckKkoro OGCJ’Iy)KI/IBaHI/Iﬂ Meponpvmme Nno TeXHUN4YeCcKomy OGCHY)KI/IBaHVIIO

6-24 mecAua (B 3aBUCUMOCTY OT YCIIOBUN

. + [poBepbTe MOMEHTbI 3aTAXKKM KIeMM NUTaHUA.
OKpy»atoLLen cpeabl)

«  Y6eanTechb B TOM, UTO BEHTUNATOP OXJIaXAeHUA paboTaeT ncnpasHo.
+ [poBepbTe KNeMMbI 1 pyrve NOBEPXHOCTM Ha HanMune Koppo3uun.

. Ouncrtute PagnaTop N KaHan oxnaxxaeHuA.

CobniopgeHue rpaduka TEXHNYECKOro 06CYKMBaHNA NOMOraeT NoAAepXMNBaTb ONTUMaNbHYI0 MPON3BOANTENbHOCTb U NpoAieBaeT
CpoK cny»6bl nprBofa. Danfoss NnpeanaraeT HECKONBKO CEPBUCHBIX MPOAYKTOB, HaNprmep cepBUC NPoduIakTMyeckoro
TexobcnyxmBaHus DrivePro% nomoratoLuii npaBuibHO BbIMOMHUTL YCTAaHOBKY. 1A NonyyeHus 4ONoSHUTENbHON MHpOpMaumm o
cepsucax DrivePro%cm. www.danfoss.com. ina nonyueHunsa 6onee nogpo6Hon nHpopmauum obpatutecs B Danfoss.

6.6.3 Joctyn gna o6cnyxunBaHma

[lnA Toro 4To6bI JOCTMYDL OXKUAAEMOTO CPOKa CNYO6bl NPMBOAA 1 MO BO3MOXHOCTW NpoanuTb ero, Danfoss pekomeHayeT perynapHo
BbIMOJSIHATL OCMOTP 1 06CYKMBaHWE NPYBOAA, ABUraTeNs, CMCTeMbl 1 WKada (Kopnyca). Bo n3bexaHre NonoMoK, OnacHOCT 1
NOBPEXAEHWU PErynAapHO, B 3aBUCMMOCTM OT YCIIOBUI SKCNyaTaLmm, NpoBepAnTe NPOYHOCTb NOCaAKM KNemMM U Mnblieobpa3oBaHue
B NpuBope.
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Ecnu npusog Danfoss akcnnyaTupyeTcs B cpefie € yCnoBuaMu, 6IM3K1MMM K NpeaeNibHbIM UV BbIXOAALMMU 3a Npefenbl,
YCTaHOBJIEHHbIE MNP NPOEKTUPOBaHNY, TO TPEOYETCA TEXHNYECKOe 0BCNYKMBaHUe NPUBOAA.

3ameHATe U3HOLLEHHbIE NN NOBPEXAEHHbIE fieTanv OPUrMHaNbHBIMI 3anacHbIMU YacTAMK. [N 06CnyKnBaHUA 1 NOLAEPKKM
obpaLlariTecb K MecTHoMy nocTasLmky Danfoss. CepBuchl DrivePro®npognesatoTt CpoK Ciy»06bl U MOBbLILIAKT NPOU3BOAUTENBHOCTb
nspenuii «iC2-Micro Frequency Converters» 6narofapa rpaMoTHOMY BBOZY B SKClyaTaLmio U CBOEBPEMEHHOMY TEXHUYECKOMY
obcnyxnsaHuto. Cepauckl DrivePro® cooTBeTCTBYIOT 0611aCTV NPUMEHEHMA 1 YCIIOBWAM 3KCMyaTaumm o6opyaoBaHuA.

Mpu NPOEKTMPOBaHUK YCTAHOBKM NpefycMOTpUTe JOCTYN AN CEPBUCHOMO 1 TEXHNUECKOro 06CNyXnBaHuA. PekomeHayeTtca
obecneynTb:

«  [OCTYN K Kabenam 1 pasbemam NuTaHus;

«  [OCTYN K NOAK/IOYEHUIO SNIEMEHTOB YrpaBneHus;

. AOCTYNn AnA OYNCTKN CUCTEMbI OXNaXXAeHNA (kaHana oxnaxgeHnAa n (bI/IJ'IprOB BEHTVIHHTOpa)}

«  [OCTYN K NOPTY ANA NoAKMoYeHua npusoga K MK.

6.6.4 TeXHNUECKOE 1 CePBUCHOE 0OCNYXKNBaHWE pagmnaTopa U BEHTUNSATOPA

Ha pebpax pagraTopa ckaniavMBaeTcs Nbilb U3 OXNaXKaatoLiero Bosayxa. Ecnv paguaTtop He ounLeH, 41 NPUMBOAA BblAAOTCA
npeaynpexneHvisa o neperpese 1 coobLeHns 0 HencnpaBHOCTU. MpyU HEOBXOAMMOCTM OUNCTUTE PALMATOP.

CpoK cny>0bl BEHTUNATOPA OXNAXXAEHUSA B MPUBOAE 3aBUCUT OT BPeMeHMW paboTbl BEHTUNATOPA, TeMMNepaTypbl OKpy»KatoLein cpefbl
1 KOHLeHTpaumu nbinu. Belbop pexrma ynpasneHvs BEHTUAATOPOM B napamempe P6.5.1 «Pexum ynpaesneHus 8eHMUISMopomM» 1
aBTOMATMUYECKMNi i KOHTPOSIb BEHTUIATOPA NPOAJIEBAIOT CPOK €ro CyKObl. BO3pOoCLIMIA Wym OT NOALIMNHUKA BEHTUAATOPA MOXET
6bITb NPEABECTHNKOM HercnpaBHOCTU. ECnn npuBoa paboTaeT Ha KPUTMYECKOM YUacTKe TEXHONOMMYeCKOoro npoLecca,
pEeKOMEHAYETCA NPV MOABIEHNMN 3TVX MPU3HAKOB 3aMEHUTb BEHTUMATOP.

BeHTI/IJ'IFlTOpr MOXHO CHATb C NprBOAa ANA OUYNCTKN. TakXe MOXHO 3aKa3aTb CMEeHHble BEHTUNATOPDbI B Danfoss.

+  Kogbl onA 3aka3za CMEHHbIX BEHTUIATOPOB OXNax4eHWA CM. B M. 8.2 3aka3 NpuUHaANeXXHOCTEN 1 3anacHbIX YacTen.

+ ToppobHoe onucaHue nNpoLecca 3aMeHbl BEHTUIATOPOB CM. B PYKOBOACTBAX MO YCTaHOBKE CMEHHbIX BEHTUIATOPOB /1A
nspenun «iC2-Micro Frequency Converters».

6.7 MexaHn4YecKnim MOHTa»
Kak npaBuno, NprvBog ycTaHaBMBaETCA Ha CTEHY UMW B 3aKpbITbi WwKad. MoapobHee cm. 6.7.2 MecTa ycTaHOBKM.

6.7.1 ®aKkTOpbl, KOTOPble HEOOXOANMO YUNTbIBATb MPU MOHTAXe
Mpw BbiGOpE 1 NPOEKTMPOBaHUM MECTa MOHTaxa yunTbiBaliTe cregytowyue GakTopbl.

. nOBerHOCTb MOHTa>a BblepKMNBaeT BeC npuesoaa.
. nOBerHOCTb MOHTa>a A0/1>KHa 6bITb HeFOpIOLIeVI.

« [puBopg ycTaHaBNNBAETCA BEPTUKAIbHO, HO B OCOBbLIX C/TyUYasix €ro MOXKHO YCTaHABMBATb B APYr1X HarnpaBneHusx. YCTaHOBKa
NPWBOAA B APYrUX HaMpPaBNeHUsAX BAWAET Ha ero paboure xapaktepuctuku. MogpobHee cMm. r. 6.7.3 HanpasneHyia MOHTaxa.

. OcTtaBbTe gocTaToyHoe NPOCTPAHCTBO Nepen OTBEPCTUAMU ANA BMYCKa U BbiNyCKa, YyTO6bI MOTOK BO3ayXa CBO6OHHO npoxogun
Haa pagnatopom n obecrneuymnBanocb Haanexauee oxnaxxgeHne.

+ B uensx sKoHoMUM MecTa B WKadax nam Npu HaCTEHHOM MOHTaXe B MOMELLEeHUSAX YNpaBaeHUs NPUBOLbl MOXHO YCTaHOBUTb
BMIOTHYIO APYT K APYTY.

. I'Iepen npuneoaom cneayet oCTaBUTb 4OCTATOYHOE NMPOCTPAHCTBO AJ1IA NO/1b30BaHUA NMaHEbIo yNpaBneHus.

. OcTtaBbTe gocTaToyHOe NPOCTPAHCTBO AN1IA YCTAaHOBKU N pasmeLleHnA Kabenen AnAa nogknioyeHnA npmneoaa.

OMACHOCTb NMOPAXEHNA TOKOM
MpUKOCHOBEHNME K OTKPLITOMY 311eKTpOoABUraTeto, Kabenio NMTaHuaA, BUIKE WK KieMMme NOCTOAHHOTO TOKa MOXeT NpUBeCTy
K fleTanbHOMY UCXOAY WUV Cepbe3HON TpaBMe.

YTo6bl 06ecneynTb COOTBETCTBIME Knaccy 3awuTbl IP20, Bce pasbembl 1 3aLUMTHbIE KIEMMHbIE KPbILKKW ABUraTens, ceTu

3NEeKTPONMTaHNA 1 NOAKIIIOYEHNI MOCTOAHHOIO TOKa CriefyeT ycTaHaBnmBaTb B kopnyc IP20. Ecnu pasbembl 1 KneMmHble
KPbILLIKM He YCTaHOBNEHbI, AeNCTBYeT Knacc 3awuTbl [POO.

«  OcrtaBbTe nepen NPUBOAOM AOCTAaTOYHOE NPOCTPAHCTBO, YTOObI MOXXHO ObINIO CHATH KPbILLKM UM OTKPbITb ABEPU AJ1A
CEPBUCHOr0 06CYKMBaHUA.
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6.7.2 MecTa yCTaHOBKM

MpuBoabl NpeaHa3HauyeHbl AN MOHTaXa B Cpefe C 3aLuToi oT aTMmocdepHbIX Bo3aencTauii. MogpobHee cm. . 4.2.7 Ycnosus
OKpy»KatoLlen cpeapl.

Mpy MOHTaXe NpUBOAa Ha CTEHY UK B WKad MOHTaXHas MOBEPXHOCTb AOMKHA ObITb TBEPAO, NTOCKON 1 HEropioyei.

6.7.3 HanpaBneHna MOHTaXa

B 3aBucumoctu ot pa3mepa Kopnyca, NpnBog MOXXHO YCTAaHOBUTb BEPTUKAJIbHO W FOPU30OHTaJ1IbHO. ,D,OI'IOJ'IHVITEJ'IbHaH
|/|H¢opmau,|/|ﬂ O BIAHNN HanpaBJZIEHNA MOHTaa Ha pa6oq|/|e XapaKTepUCTUKK npmsoa: Cm. Ta6nv|g,a 44,

e30bv092.10

ﬂl
LTI
T

PucyHoK 24: HanpaBneHnAa MoHTa)a NpuBoAoB

Ta6nuua 44: lonycTumblie HanpaB/ieHNsl MOHTaX<a NpuBoAoB IP20/0TKPbITOro Tvna 1 BAHVE HanpaBieHNa MOHTaXa Ha

npou3BoauTeNibHOCTb

HanpaBneHue MoHTaxa HdonycTtumbii pasmep BnnsHue Ha npon3BoaUTENbHOCTD

Kopmnyca
A: BepTUKaINbHbIN MOHTaX MAO1c/MAO02c/MAOTa/ Het

MAO2a
B: FOpI/I30vHTaJ'IbeIVI MOHTaX (neson MAO02c¢/MAO1a/MAOQ2a . CHWKeHVe YCTOMYMBOCTY K BUGPALIY 1 yAapaM.
CTOPOHOW BHIK3)

«  MoHTaX BNIIOTHYIO APYT K APYrY HEBO3MOXEH.

C: ropn30HTaNbHbIN MOHTaX (NpaBo - He ponyckaeTca HM AnAa Kaknx pa3mepoB Kopryca.

CTOPOHOW BHM3)

Mpwn BepTMKanbHOM MOHTaxe npusoAbl IP21/UL, Tmn 1, 3awymLieHbl OT NPOHUKHOBEHMA Kanenb BOAbl.

6.7.4 PekomeHayeMmble BUHTbI 11 OONTbI
MpoBepbTe pekomeHayeMble pa3mepbl BUHTOB 1 6ONTOB Ans MOHTa)a nprBoaa no tabn. Tabnuvua 45.
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Ta6nuua 45: PekomeHayemble BUHTbI 11 60nTbI

Knacc 3awmTbl Pasmep MakcmmanbHaa macca [Kr PekomeHpyembiii BUHT/ Makc. yeunue npun
Kopmnyca (byHT)]™ 6ont 3arsxke [H-m (gronm-
¢yHT)]
IP20/oTKpbiThI TR | MAO1C 1(2,4) M4 1,5(13,3)
MAO2c 1,3(2,9) M4 1,5(13,3)
MAO1a 1,1(2,4) M4 1,5(13,3)
MAO2a 1,6 (3,5) M4 1,5(13,3)

' be3 pa3Bs3blBaloLLen NaHenu.

6.7.5 CxeMbl pacrnonoeHua oTBepCcTUn

Mpu NoAroToBKe MOHTAXKHbIX OTBEPCTUIA UCMOMNb3YNTE CXeMbl X pacnonioxeHna. Cxema pacnonioxeHna OTBePCTUA COOTBETCTBYET
MOHTa)XHOW NNacTuHe NPMBOAA.

MpocTpaHcTBO, HEO6X0ANMOE ANA oxnaxaeHus, nnat SMC 1 Apyrux paclMpeHunin, He BKIIOUEHO B CXeMbl PacnoNoXKeHNs.

O6uiee HeO6X0AMMOE NPOCTPAHCTBO CM. HA YepTeXax B 1. BHewHUe 2a6apumel U pasmepul Kemm.

B3 B2 Bl _ B1 B2 Bl % 2
< &
(=]
v © 2
m Y (2)
<
Bl <
&
B4 B5 B4| 2
PurcyHoK 25: Cxembl pacrnonoXeHna oTBepcTuin
Ta6nuua 46: Paamepbl N0 cxeme pacrnonoXeHus Ajisi HACTEHHOrO MOHTaXa NPrBOJOB
Pasmep Cxema Al [Mm A2 [mm A3 [Mm B1 [mm B2 [mm B3 [mm B4 [mm B5 [Mm
Koprnyca | pacrnonoxeHus | (gronm)] (aronm)] (aronm)] (aronm)] (aronm)] (aronm)] (aronm)] | (mronm)]
oTBepCcTUi
MAO1c 1 55(0,22) | 1404 4,1(0,16) | 7,5(0,30) | 55(2,17) | 7,5(0,30) | - -
(5,53)
MAO02c 1 55(0,22) | 150,5 4(0,16) 6,75 59(2,32) | 9,25 - -
(5,93) (0,27) (0,36)
MAO1a 1 4,8(0,19) | 1404 48(0,19) | 7,5(030) | 55(2,17) | 7,5(0,30) | - -
(5,53)
MAO2a 1 4,8(0,19) | 1764 4,8(0,19) | 8(0,31) 59(2,32) | 8(0,31) - -
(6,94)
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PykoBoACTBO MO NpOeKTUPOBaHMIO MOHTaXKe
Pa3smep Cxema Al [mm A2 [Mm A3 [Mm B1 [Mm B2 [Mm B3 [Mm B4 [mm B5 [Mm
Koprnyca | pacnonokeHusa | (gwonm)] (aronm)] (aronm)] (aronm)] (aronm)] (aronm)] (aroum)] | (aronm)]

oTBepCTUi
MAO3a 1 - - - - - - - -
MAO4a 2 - - - - - - - -
MAO5a 2 - - - - - - - -

6.7.6 Pa3melyeHre nprBoAa B yCTaHOBKe

Mepen TeM KaK ycTaHaBNUBaTb MPMBOM, NMOArOTOBbTE MECTO MOHTaXa 1 noaxoasLue ¢prKcaTopbl, UTOObI MOXXHO ObINIO HAAEXKHO
pa3mecTuTb NpreoA. ObecneybTe 4OCTAaTOYHOE MPOCTPAHCTBO A 6e30MacHOro nepemMelLeHns NPUBoAA B NpoLecce MOHTaxa.
HuXHMe BUHTbI W 6ONTbI MOXXHO YCTaHOBUTL Nepea MOHTaoM. [lomecTnTe NpUBOZ Ha HUXKHIE 6ONTbI U BBEPHUTE BEPXHUE
BVIHTbI UK GONTbI. YCUnme npu 3aTaXKKe BUHTOB HAa MOBEPXHOCTN MOHTAXa AO/KHO COCTaBNATb He MeHee 1,5 H-m (13,3 aonm-
dyHTa).

6.7.7 OxnaxxpgeHune

Y1o6bl 0becneuntb Haanexatlee oxnaxpgeHne npneBoaos, y6e;u/|Ter B TOM, YTO HaJ npuBoAOM 1 NoA4 HUM €CTb A0CTaTOYHOE
npocTpaHcTBo. MiHpopmaumio o Tpebyemblx 3a30pax 4N1A oxiaxKaeHUa cM. B Tabnuua 47.

B nio6oi YCTaHOBKe cefyeTt npefyCcMoTpeTb BEHTUNALUIO NN OXNaXAeHWe AnA noaaep»KaHnA yYKa3aHHOro Anana3oHa pa6ouv|x
Temnepartyp. KauecTtBo oxXnaxpawuwero sosayxa JOJIXKHO COOTBETCTBOBATb yC/10BMAM 0pr>Ka}ou4e|7| cpenbl, onpeneneHHbIM B
TEXHUNYECKUX XapaKTepucTtnkax (I'Iblﬂb, HaxojAuwmeca B BO3gyxe YaCTuubl, XuMnNn4yeckmne BeLLlECTBa).

7 e
1)
3
- :
o ) D
B B ‘
B <
,

PuncyHoK 26: MMHMManbHble 3a30pbl ANA OXNaXAeHNA

Ta6bnuua 47: MMHMManbHble 3a30pbl ANA oxnaxgeHus npusoaos IP20/oTKpbIToro TMna

Pasmep Kopnyca A [mm (gronm)] | B [mm (gronm)] Tun oxnaxpeHus

MAO1c 100 (3,9) . 0(0) npn 40 °C (104 °F). EcTecTBeHHOe BO3ayLIHOE OXNlaxaeHne

+10(0,39) n Bbiwe npu 50 °C (122 °F).

MAO2c 100 (3,9) 0(0) MpuvHyanTenbHOE OXxNaxaeHne

MAO1a 100 (3,9) 0(0) MpuHyanTenbHoe oxnaxaeHve
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Pa3mep kopnyca A [mm (grorim)] B [mm (atorim)] Tun oxnaxpeHusa

MAO2a 100 (3,9) 0(0) MpuHyanTenbHoe oxnaaeHne
MAO3a - - MpuHyanTenbHoe oxnaxaeHne
MAO4a - - MpvHyguTenbHoe oxnaxgeHne
MAO5a - - MpuHyanTenbHoe oxnaxaeHne

6.7.8 PekomeHayeMoe NpoCTPaHCTBO /1S AOCTyNa AN1a 06Cny>KMBaHWA

YT06b1 06ECneunTb AOCTYN K NPUBOAY AJ1A CEPBUCHOIO 1 TEXHNYECKOTO 06CNYKNBaHWA, PEKOMEHAYETCA OCTaBUTb BOKPYT Hero
[l0CTaTOYHOE NPOCTPAHCTBO.

O6wue pekomeHzaum

n:

. AOCTAaTOYHOE NPOCTPAHCTBO Nepen NpnBOAOM ANA CHATUA KPbIWEK U AOCTYMNa K niaTe ynpaBneHNs;

. AOCTaTOYHOE NPOCTPAHCTBO NO4 NPMBOAOM ANA AOCTYNa KO BXOAY B KaHa OXJlaXXAeHWUA npn HeO6XO,E|I/IMOCTVI OUYNCTKN Nnn
3aMeHbl BEHTUIATOPA.

YC/’

HMH
IIHIHIHIIH
L

e30bv094.10

PucyHok 27: PekomeHayeMbli1 3a30p Ans obecneyeHmns JOCTyna Ans o6CcnyKMBaHus

Ta6nuua 48: PekomeHayemble 3a30pbl Ana obecneueHnsa 4ocTyna ans o6cnyxmBaHua

Pasmep Kopnyca PekomeHayeMoe NpocTpaHCTBO AA AOCTyna
Hagepxy (A) [Mm (gronm)] BHusy (B) [Mm (gronim)] Cnepepgu (C) [mm (gronim)]
MAOQ1c 100 (3,9)™M 200 (7,9)® 100 (3,9)
MAO02c 100 (3,9)™ 200 (7,9) 100 (3,9)
MAOTa 100 (3,9)™M 200 (7,9)® 100 (3,9)
MAO2a 100 (3,9) ™ 200 (7,9) 100 (3,9)

1 foctaToyHoe NPOCTPaHCTBO Nepea oxXnakaawmm KaHanom, npesblllalouiee I'IOTpe6HOCTVI oxnaxpgeHusa. B kauectee anbTepHaTMBbI OTKNOYNUTE
npuBoa U N3BNEKNTE ero U3 yCTaHOBKK A4NA CEPBUCHOIoO 06CJ'Iy)KVIBaHVI$|.
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MNMpeo6pasoBatenu yactoTbl iC2-Micro

DaKTopbl, KOTOpble He06X0ANMO
PyKkoBOACTBO NO NpOeKTNpOBaHUIo yUMTbIBaTb NP IEKTPOMOHTaXKe

7 (DaKTOpr, KOTOopbie HeO6XOAI/IMO YUYAUTbIBATb NPUN NIEKTPOMOHTa»Ke

7.1 Mepbl NpefoCTOpPOXKHOCTY NPY INEKTPUYECKOM MOHTaXe

ANPEAOYNPEXAOEHWEA

MHAYLUUPOBAHHOE HAMPAXXEHUE

MNHayumpoBaHHOE HamnpsA)XeHUe OT BbIXOAHbIX Kabenel aBuratenei, NposioXeHHbIX PAAOM APYT C APYroM, MOXeT 3apAanTb
KOHAeHCcaTopbl 060pyf0BaHMSA, Aaxe Koraa 060pyAoBaHMe BbIKNOUEHO 1 3a610KMPOBaHO/BbIBELLIEHbI NPeaynpeanTenbHble
Tabnuukun. HecobniogeHvie TpeboBaHWI K pa3fesibHON NPOKafKe BbIXOAHbIX Kabenen ABuraTens Unm Ncnosib3oBaHmio
3KpaHMPOBaHHbIX Kabenen MoXeT NPYBECTU K NIeTanbHOMY UCXOAY WM CEPbe3HbIM TPaBMaM.

- npOKHaAbIBaﬁTe BbIXOAHbIE kabenn ABuratena otaesibHO Win I/ICHOJ'Ib3yVITe SKpPaHMpOBaHHbIe Kabenu.

- BoinonnanTe 6J'IOKVIpOBKy/BbIBELIJVIBaHVIe npepynpegnTenbHbIX Tabnuuek OHOBpPEMEHHO AnA Bcex npeo6pasoBaTenel7|
4acToTbl.

ABHVUMAHMWEA

Mn30nauna TEPMUCTOPA
CyujectByeT onacHOCTb TPaBM UM NMOBPeXAeHNA 060pyaOBaHMA.

- [na cooTBeTCTBUA TPebOBaHMAM K n3onAummn PELV ncnonb3yinte B TepMMCTOPaXx YCUIIEHHYO UV ABOVIHYO U30NALKIO.

YBEAOOMMEHMWE

MNEPEFPEB U NOBPEXXOEHWE UMYLLEECTBA
Meperpyska No TOKy MOXeT NPUBECTU K Ype3MePHOMY HarpeBy KOMMNOHEHTOB BHYTpU npreoaa. OTCyTcTBUE 3aluThbl OT

neperpysKu No TOKy MOXET NPUBECTY K NOXKapy U MOBPEXAEHNIO MYLLECTBa.

- I'Ipm NPUMEHEHUN C HECKONBbKUMU ABUTraTeNnaAMn HeOGXOFlVIMO NCNOJSIb30BaTb AOMNOJIHUTENIbHbIE 3alUNTHbIE yCTpOVICTBa
mexay npusoaom 1 Asuratenem, Hanpmumep AnA 3alnTbl OT KOPOTKOrro 3aMblKaHNA NN TENNOoBOW 3alWTbl ABUTATENA.

- [InA 3aWuTbl OT KOPOTKOIO 3aMbIKaHWA 1 NMeperpysKiu No TOKy AOMKHbI ObITb YCTAHOB/EHbI BXOLHble NpefoxpanHutenu. Ecnn
npeAoxXpaHNTeNn OTCYTCTBYIOT B 3aBOACKON KOMMEKTaLUK, X JOMKEH YCTaHOBUTb CreLnanmcT BO BpemMa MOHTaxa.
XapaKTepucTukmn npegoxpaHuTeneil CM. B AJOKYMEHTaLMM K KOHKPETHOMY U3AeNuio.

YBEOOMNEHMWE

NOBPEXOEHVE UMYLLECTBA

3awmTa Brratena ot neperpysKku He BKJIlOUEHa B yCTaHOBKax Mo ymonyaHuo. OyHKLUMM 3alyTbl C MTOMOLLbIO 371EKTPOHHOTO
Tennosoro pene (ETR) obecneyurBatoT 3awuty ABuratens ot neperpysku no knaccy 20. Ecnv He HacTpouTb dyHKumio ETR, 3awwuTta
ZBUraTens oT neperpy3Ku 0CTaeTcA OTKIIIUEHHON 1 Neperpes ABUraTeNs MOXeT NPUBECTYN K MOBPEXAEHNI0 060pyAoBaHNS.

- Bkniounte dyHkumio ETR. [lononHutenbHyo MHGOPMaLKMIO CM. B PYKOBOLCTBE MO MPUMEHEHNIO0.
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(akTopbl, KOTOpble He06Xx0ANMO
yunTbiBaTb MPU SNEKTPOMOHTaKe

7.2 Cxema coeHEeHUI

=
o
o]
E— <
51 ]
LI/L A4 R { i« A ‘ 0oL — K
L2 7<‘ \ Vv A \_PHD
Power L3/N | | w ] ﬁ% -
input L 7 =
X A2 K 4K L
L | [
- PE e | &) PE \ /,,jﬁ/ oo
Switch mode % ubc
ower suppl , Q
£ ERY L UDC+/BR+ ] Brake
A=Analog, D=Digital BR- resistor
/Y N 3)
;o\ ;N 12 (+24 VOUT)
[i T I T
oy 4)
[ 13(DIN) P9.4.1.1
T T %24V (NPN
| [
| \‘ | 14 (D IN) : OV(PNP)
o D\:ﬁzgw’;ﬁw 250V AC,2A
o 15 (D IN/OUT) i
; T — 24V (NPN
Lo el 0V (PNP) 01
| L b)o— 17y
|
| | } | 5640° )
\ ‘\ \ } oV | : _.I ) ON =Terminated
o 17(DIN) ———=— ~
T D\¢C}24V (NPN) sy
| |
Vo 18(DIN) \ OVI(PNP)
T — DN%/ 24\ (NPN)
- ! 0V (PNP
.\ L 20(compinouT) (PNP)
”; _ RS485 (N RS485) 69 RS485
interface ;L;,L
Analog output — 31 (AOUT) (P RS485) 68
0/4-20 mA — =
+10VDC 32(+10VOUT) (COM RS485) 61
0-10VDC [j:‘?_‘i 33(AIN)
0/4-20 mA i —va
010VDC 7 Q34 AN) -
0/4-20 mA -
35 (COM A IN/OUT)
PucyHok 28: Cxema coeviHeHWI
1 OpuH fgpoccenb NOCTOAHHOrO Toka B MAOSa. Bbi6epuite pexuim PNP rnv NPN ¢ nomolypbio
3 3 napamempa P9.4.1.1 Digital I/O mode («Pexum
2 BCTpoeHHbI TOPMO3HOI NpepbiBaTENb MOXET UuPpPoso20 8609a/861603a») (PNP = NCTOUHIIK,
MCNoMb30BaTbCA TOMKO C NPYBOAAMU C NPN = npremHuK).
AnanasoHom molHocTy 3 x 380-480 B, 2,2 kBT
(3,0 n. c.) n Bblwe. Wcnonb3ynTe nepeknioyartenb S640 (knemma WHBbI),
uTO6bI 06ECNeunTb OKOHEYHYIO Harpy3Ky nopTa
3 Knemmbl BR Ha npusogax 1 x 200-240 B n 3 x 380- RS485 (KneMMbl 68 1 69).

480 B, 0,37-1,5 kBT (0,5-2,0 . c.) He
npenycMOTpPeHbI.
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PyKoBoACTBO N0 NPOEKTNPOBaHWIO yUnTbIBaTb NP IEKTPOMOHTaXKe

7.3 Tun ceTn n 3aWnTa

7.3.1 Tunbl cetn
an/IBOp, MOXKeT pa60TaTb B CETAX PA3/INYHbIX TUNMOB C HOMUHAJIbHbIM HanpAXXeHnem nNn1UTaHuA.

« TN-S

« TN-C

«  TN-CS
- TIT

« IT (nopoepxmBaeTca Tonbko Bepcuen C4)
«  CeTu c 3a3em/IeHNeEM NO CXeme «TPeyrosibHNK» (MoaAepPKMBaloTcA ToNbKo Bepcuent C4)

MoapobHyto nHGopMaLMio 0 NapameTpax, OTHOCALLMXCA K TUMaM CETU, CM. B PYKOBOACTBE MO NPUMEHEHMIO.

7.3.2 TOKM 3aUTHOTO 3a3eMSIEHMA U BbIPaBHMBaHWA MOTEHLNANOB/TOKN YTEUKM

Cxema 3alUTHOro 3a3eMieHNaA C NOAXOAALMMIY XxapakTepuctnkamm (PE) Heobxoarma Ans 3almUTbl CUCTEMbI MPYBOAA OT yYAapa
TOKOM. Pa3bembl PE B npuBOLHO yCTaHOBKE rapaHTUPYOT 6€30MacHOCTb CUCTEMBI, T. K. NPefOTBPALLAOT BO3SHMKHOBEHME OMacHOro
HanpAXeHWA Ha JOCTYMHbIX TOKONPOBOAALLMX YACTAX, HANPUMepP Ha Kopryce, 13-3a eANHNYHbIX TOKOB YTeUKM.

MpriBoAa AomxKeH ObITb yCTaHOBNEH B COOTBETCTBUM C TPeHOBaHNAMM K NofKntoueHnto PE 1 JONONHNUTENbHBIM KOPOTKO3aMbIKaoLWUm
nepemblykam, n3noxeHHbimn B ctaHgapTe EN 60364-5-54:2011, n. 543 n 544.

UT06bI B Clyyae oTKasa cpaboTano aBTomaTuyeckoe pacLenieHne Ha CTOpPOoHe ABuraTens, umMmneaaHc nogknodeHusa PE mexgy
NPUBOAOM Y ABUraTeNleM JOMKEH BbITb 4OCTaTOYHO HU3KMM cornacHo IEC/EN 60364-4-41:2017, n. 411 nnn 415.

MmnepaHc cnegyeT NpoBepuTb NPY MOMOLLM HaYafbHOrO UCMbITaHUA 1 NOCNeAYLWMX NeEPUOANYECKUX UCNbITaHnI cornacHo IEC/EN
60364-4-41:2017.

MoryT nprMeHATbCA MecTHble TpeboBaHMA.

MpoekTnpoBaHue cuctembl B cootBeTcTBum ¢ IEC/EN 61800-5-1:2017 obecneunBaeT npurogHoCTb ana nogknoveHns PE n 3awmutHol
nepemMblyKmM K JOCTYMHbIM TOKONPOBOAALWMNM AeTanam cornacHo EN 60364-5-54:2011.

Ecnu nprBog ncnonb3yeTca Kak KOMMOHEHT CrelmanbHbIX CMCTEM, MOTYT AeCTBOBaTb crieluasbHble TPe6oBaHWsA OTHOCUTENIbHO
Hagnexatlero nogkntoyeHna K PE, Hanpumep ykasaHHble B ctaHgapTax EN 60204-1:2018 n IEC/EN 61439-1:2021.

B ceTax HM3Koro HanpAMXeHNA B KauecTBe HeXeNlaTe/lbHOro 3¢¢eKTa MOryT BO3HMKaTb TOKM Ha 3allUTHOM NPOBOAHUKE (PE) n
NPOBOAHUKaAX YPaBHMBaHNA NOTEHUMANIOB, @ TaKXe Ha KOHCTPYKLUKMAX, NOAKNIYEHHDbIX K NOTeHUMany 3emMmnun. nOCKOJ’Ibe NPUYNHbI
BO3HMKHOBEHWA 3TUX TOKOB pPa3Hble, X NONI€3HO 3HATb, yTOo6bI npepoTepaliatb 3T CNTyaunn.

KomnnekT nprBoaa BkoyaeT B cebs Kabesb NTaHKA OT CeTU, MHBEPTOP NPUBOJA 1 ero CUcTemy Kabenen, a Takxe ABuratesb CO
CTOPOHOW Harpysku. B cBA3m ¢ 0co6eHHOCTAMU GYHKLMOHMPOBAHUA aKTUBHbBIX M MACCUBHBIX KOMMOHEHTOB 1
31eKTpoobopynOoBaHNA YCTAHOBKN BO3MOXKHbI ABIEHNA, MPUBOAALLME K BO3H/KHOBEHWIO TOKOB Ha MPOBOAHMKE 3aLUTHOrO
3a3emneHus.

. MHFlyKTVIBHaﬂ CBA3b M3-3a aCUMMETPUn Kabenen NUTaHKA OT CETU 1 (Mnn) WrH moxeT npuBeCTN K BO3HNKHOBEHWIO TOKa YTeUKUN
Ha 3eMJ110 Ha YacToTe CeTn U ee rapMOHUKax.

. MHﬂyKTVIBHaﬂ CBA3b N3-3a aCUMMETPUN kabenen aBUraTens MoxeT npMBECTN K BOSHUKHOBEHWIO TOKA YTEYKN Ha 3€MJTIO Ha
OCHOBHOW YacToTe ABuratens.

+  Kak yactb ¢punbTpa aneKTpPoMarHUTHbIX MOMEX, EMKOCTHaA pa3BA3ka Lienm NoCcTOAHHOro Toka ¢ PE MOXeT Bbl3blBaTb TOKM
yTeyKu Ha 3emnto Ha yactoTte 150/180 'y,

+  VckaxeHue HanpsaxeHus/cofeprkaHNe rapMOHIK B CETU NUTAHNA MOXET Bbi3blBaTb TOKM YTEUKM Ha 3eMJTI0 B AMana3oHe YyacToT
o1 150 go 2000 Iy,

. Cn H¢a3HbIe TOKW N3-3a I'IpOFIyCKHOIh CnocobHOCTM Kabens Asuratena ot ¢a3 ABuratena K 3alMTHOMY 3a3eMNneHuno 06blUYHO
BbI3bIBAOT TOKW YTEYKM Ha 3€MJ1I0 Ha YaCTOTE KOMMYTauun N rapMOHUNKA (kak npaswuno, Bbiwe 2 KIu).

Kak y»>ke ynoMmHanoch BbilLE, TOK yTEUKM Ha 3€MJTI0 CO3AeTCs HECKONMBbKUMIM UCTOYHMKAMU 1 3aBUCUT OT KOHOUIypaLmm CUCTEMbI:
«  ¢unbTpbl BY-nomex;

+  pSvHa Kabens asuraTens;

«  3KpaHVpoBaHMWe Kabens aBuratens;

. MOLLHOCTb NpmnBoAa.

7.3.3 I3mepeHue ToKa yTeuku Ha 3emIto

MocKoNbKy TOK/ MMEIOT pa3Hble YacTOThl, U3MEPATb TONbKO 3bPeKTMBHOE 3HaUYeHNe HelleniecoobpasHo. BMecTo 31oro Heobxoammo
BbINOMHUTb U3MepeHme YacToTbl/BMN®. CaenaTb 3TO MOXHO € MOMOLLbIO ocumanorpada unm cneumanbHOro M3MepUTeNbHOro
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ob6opyaoBaHusA. MpocToi aHanu3 3¢ HeKTVBHOIo 3HaUYeHVA C MOMOLLbIO TOKOU3MEPUTENbHBIX Knelei Ha coegrHeHun PE npreoaa
[laeT HeloCTaTOUYHbIe U HEJOCTOBEPHbIE Pe3yNbTaThl.

o
o
~
~
=
o
m
Q
2006-02-11, 1%2%3 RCD Kuree _] max Wert-Angsge Mletung tpest herm L
1 2 3
PucyHok 29: NMpumep nsmepenus bro
1 f < 50 T'u: TMNWYHO ANA NHAYKTUBHOW CBA3M B 3 f > 2 Kl'y: TINWMYHDBIN cCHba3HbBIN TOK BCeacTBre
HECMMETPUYHbBIX Kabensax 1 MpoBOAHMKE. €MKOCTHOW CBA3U MeXay Kabenem (aBuratenem)

3emnen.
2 f =150-2500 l'y: TMNYHaA rapMoHUYecKas
COCTaBNAKLAnA B CETU.
f =150 'y: TMNUYHBIN CHa3HBIN TOK Gnarofdaps
BbIMPAMUTESIO C MPOMEXKYTOUHOM Lienbio
NOCTOAHHOrO TOKa.

OMNACHOCTb MOPAMEHUA SNEKTPUYECKAM TOKOM — OMNACHOCTb TOKA YTEYKU
Tokw yTeukn npesbiwatoT 3,5 MA. HenpasunbHoe nogkntoyeHne npeobpasoBaTens YacToTbl K 3alUTHOMY 3a3emseHuio (PE)
MOXeT NPUBECTN K CMEPTY WM CePbe3HbIM TPaBMaM.

06s3aTenbHO NCNONb3yITe YCUNeHHbI NPOBOJ 3aLUTHOTO 3a3eMieHNs, COOTBETCTBYoWMIA cTaHAapTy IEC 60364-5-54,
n. 543.7, unn MeCcTHbIM HOPMaMm U1 Npasuiam TEXHUKIN 6e3onacHoCcTn ana 06opynoBaHNA ¢ 60NbLIVIM TOKOM NPUKOCHOBEHHUS.
[lna ycrneHHOro 3alWnTHOro 3a3eMyieHns Mpeobpa3oBaTens YaCcTOTbl MOXKHO MCMONIb30BaTh:

NPOBOAHWK 3aLLMTHOTO 3a3eM/IeHMA C MOoMepeyHbIM ceyeHrem He MeHee 10 Mm2 (8 AWG) 13 meau unu 16 mm? (6 AWG) n3
AMOMVHMS;

[OMNONHUTENbHbIN NPOBOAHVIK 3aLLUTHOTO 3a3eMeHNA TOrO »Ke CeUYeHNA, YUTO Y OPUTMHANbHbIN MPOBOAHNK 3aLUTHOMO
3a3eMfeHus, Kak YKa3aHo B ctaHgapTe IEC 60364-5-54, C MUHUManbHO MOLWazAbIo NONepeyHoro ceueHus 2,5 Mm? (14 AWG)
(C 3aWMTOM OT MEXaHNYECKUX NoBpexaeHnn) unn 4 MM2 (12 AWG) (6e3 3aLmThl OT MEXaHNUECKUX noBpexgeHunn).

NPOBOAHMK 3alNTHOIO 3a3eMJIEHNA, NOTHOCTbIO 3aKprTbIM Kopnycom nnu 3aLWULLEHHDBIN MHBIM CNOCOH6OM NO BCEW ANNHE OT
mMexaHn4yeckmnx I'IOBpe)K,El,eHI/II?I;

NPOBOAHVIK 3aLMTHOMO 3a3€M/IEHMSA MHOTOXMIIbHOIO CUJTOBOIO Kabena ¢ MUHUManbHbIM MonepeyYHbiM CeYeHreM NpoBoaa
3aLMTHOrO 3a3emneHms 2,5 Mm2 (14 AWG) (MOCTOSIHHO COEAVHEHHbIN UMW MOAKITIYAEMbIii C MOMOLLbIO NPOMbILLIEHHOTO
pa3bema; MHOTOXUIbHbIN CUNOBOI Kabenb AomKeH ObiTb YCTaHOBIEH C COOTBETCTBYIOLLMM KOMIMEHCAaTOPOM HaTSXKeHMs).

MPUMEYAHWE. B IEC/EN 60364-5-54, n. 543.7, n HEKOTOpPbIX OTpacneBbix cTaHAapTax (Hanpumep, IEC/EN 60204-1) npegenom
[NA UCMOJIb30BaHNA YCUIIEHHOTO NPOBOAA 3alUMTHOrO 3a3eMyIeHA ABNAETCA TOK yTeukn 10 MA.
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OMACHOCTb TOKA YTEYKU
ToKkw yTeuky MoryT npeBbiwaTh 5 %. HenpaBunbHO BbINOTHEHHOE 3a3eMieHne NPUBOAA MOXET MPUBECTY K JIETaNbHOMY UCXORY
WS CePbEe3HbIM TPaBMaM.

Y6eputech B TOM, UTO MUHVMANbHbIV pa3Mep NPOBOJa 3a3eMIEHNA COOTBETCTBYET MECTHBIM HOPMaM U NMpaBuiamM TEXHUKN
6e3onacHOCTM AnA o6opyaoBaHNA € 60MbLIVM TOKOM NMPUKOCHOBEHMA.

3awmTHoe 3a3emneHue (PE) n s3KBMNOTeHUManbHOE coerHeH e 0ObIYHO COEANHAIOTCA Apyr C apyrom, YyTObbI TOKM
SKBMUNOTEHUMANIbHOIO COeEANHEHNA TaKXKe pacnpenenanncb no BCEN CUCTeMe 3alUMTHOrO 3a3eMNIeHUA.

Tokn YTEUYKN Ha 3eMTI0 N NX BNINAHWNE Ha CUCTEMY MOXKHO NPeaoTBPaTUTb NN YMEHbLUWTb, NCMONb3yA KOPOTKNE kabenu gsuraTens,
CMMMETPUNYHbIE kabenn (0cobeHHO a1Aa HOMUHANbHbIX TOKOB > 50 A) nnn SKpaHMpOBaHHbIE Kabenm C HU3KOM eMKOCTbIO mexgy
NPOBOAHUKAMN 1 3alNTHbIM 3a3eMJIeHNEM.

7.3.4 3awmTa JaTuMKom octatoyHoro Toka (RCD)

[na pononHNTENbHOM 3alnTbl OT nopaeHuna sanekTpnyeCKkMmM TOKOM 1 NoXKapa BCeaCcTBMe TOKOB KOPOTKOIro 3aMblKaHUA U3-3a
HapyweHuAa nsonauynn nnmn 60/bLUNX TOKOB YTE€UYKN MOXXHO NCNOJIb30BaTb AaTYNKK OCTAaTOYHOIO TOKa (RCD). I'Ipm NCnosib30BaHNN
RCD nepea npneogom Heo6xo4MMO y4nTbiBaTb 4OMONHUTENIbHbIE (baKTOpr. RCD ciefnyet yctaHaBnmMBaTb B COOTBETCTBUN C
MeCTHbIM HOPpMaMun 1 npasuiaMn.

OMACHOCTb MOPAXEHUA SNEKTPUYECKMM TOKOM U BO3rOPAHUA — OBA3ATEJIbHOE UCMOJZIb30OBAHUE RCD
MpeobpasoBaTenib YaCTOTbl MOXKET BbI3bIBaTb MOSIB/IEHVIE MOCTOSIHHOTO TOKA MOBPEXAEHNA B MPOBOJHUKE 3aLUUTHOrO
3a3emneHua. OTCyTCTBMe AaTumKa octaTouHoro Toka (RCD) Tvna B MoxeT npuBecTun K OTCYTCTBUIO HEOOXOAMMOW 3aLLUTb U, Kak
cnepcTBre, CTaTb MPUYMHOWM CMEPTH, BO3ropaHna UM ApYrx OnacHbIX CUTYaLuii.

rlpVI ncnonb3oBaHuy gatunka RCD ana 3awmtbl oT nopaxeHnA 3NeKTpUYeCKM TOKOM Ha CTOPOHE NUTaHNA [oMNyCKaeTcA
MNCNOJIb30BaTb TOJIbKO YCTpOIZCTBO Tna B.

Yctpoiictea RCD/RCM He pasnnyatoT paboumii TOK 1 TOK KOPOTKOMO 3aMblKaHuA, 1 X paboTa MOXeT 6bITb HapyLieHa. RCD moryT
cpabaTbiBaTh AaXe Npw OTCYTCTBUM MOBPEXAEHUA N30MALNM B YCTAHOBKE.

Tok, nsmepeHHbit RCD/RCM Ha dasax ceTn NUTaHMA, MOXET OTINYaTbCA OT N3MEPEHHOrO TOKa YTeUKM Ha 3emsio. ITo 0byc/ioBieHo
OTCYTCTBMEM TOKa YTEUKM Ha 3eMJTIO C INTEKTPOMAarH1THOW CBA3bIO Ha Ppa3ax ceTu MUTaHWA.

YactoTHas xapakTepuctuka RCD Tvna B He nonHocCTbio cTaHAApTU3NPOBaHa, 1 B BEPXHEM AManasoHe YacToT ciefyeT oXuaaTh
OT/INYMI, 3aBUCALUMX OT U3roToBuTeNA. lonofHUTENbHY UHOPMALIMIO CM. B AOKYMEHTaLMN K KOHKpeTHomy RCD.

7.3.5 YcTponcTBa KOHTPONA U30nAuum

Mpw paboTe B ceT C N30MpPOBaHHON HenTpanbto (IT) Ana HabnogeHNA 3a eNOCTHOCTBIO U30NALMKN ABUraTeNs, Kabenen aBuraTens u
NprIBOAa MOXHO MCMONb30BaTb YCTPOWCTBA KOHTPONA U30NALMN.

TynuuHble obnacTy NpYMeHeHnA:
+  NpeBeHTUBHOE OOHapyXeHNe CHUXeHNA 3PPeKTUBHOCTIN CMCTEMbI N30NALUN;
+  06HapyxeHMe 3aMblKaHWA Ha 3eMJTI0 B CETY C M30SIMPOBAHHON HeTPasnblo.

YCTPONCTBO KOHTPONA N30NALMMN ABNAETCA KNIOYEBbIM KOMMOHEHTOM CETU C M30/IMPOBaHHON HelTpanbio. OH No3BONAET MPOBOAUTD
npodunakTnyeckoe TexobcnyxmBaHme 1 NpeaynpexnaeT o BO3HUKHOBEHMMW 3aMblKaHWA Ha 3emito. CyLecTByeT HECKONbKO TUMOB
YCTPOWCTB KOHTPONA U30ALUN C Pa3IMUYHbIMU NPUHLMUMAMU PaboTbl, HANPUMep: BBOZ, Hanpsi>KeHUs NOCTOSHHOIO TOKa, BBOA
HanpsXeHVsA NMOCTOSAHHOIO TOKa C NePEMEHHON MONIAPHOCTLIO 1 BBOJ TOKa. He Bce ycTpoiicTBa KOHTPONA U30MIALMU COBMECTUMDI C
cMcTeMamuy MPMBOAA U3-3a EMKOCTU Ha 3eMJTI0 U NMPUBOJOB, CO3Aal0LWMX CHba3Hble HaNPsKeHUs. BaxXHO, UTo6bI yCTPOMCTBO
KOHTPONA N30MALKMM, NCMOMb3yeMOoe B CUCTEME NPUBOAA, 6bIN0 COBMECTMO C MPYBOAAMMU.

7.4 YKa3aHnA No MOHTaXy B COOTBETCTBMM C TpeboBaHmAMM DMC
B maHHoOW rnaBe npvBegeHa obwan nHGopMaLMsa O HagNexXallen NpakTKe MOHTaXa B COOTBETCTBMM ¢ TpeboBaHUamy SMC.

YT106bl BLINOTHUTD MOHTaX B COOTBETCTBUN C Tpe6OBaHVIﬂMVI SMC, cnenyVlTe YKa3aHuAM B PYKOBOACTBE MO 3KCn1yaTaunmn, Kotopoe
nocTaBnAeTCA C NpUBOAOM.

Mpumep Hagnexallero MoOHTa)a B COOTBETCTBUM ¢ TpeboBaHuamMM IMC nprBefeH Ha PucyHok 30.
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PucyHok 30: Mpumep Hapsexallero MOHTa)ka B COOTBETCTBUY ¢ TpeboBaHuaMM SMC

é
e30bv100.10

(TeNeYoTeXoTeNeXeteXe)

0G0p0000060

— )

PE

Mporpammupyembiii nornyecknin KoHtponnep (MNJK)

YpaBHUTENbHbIN Kabenb ceyeHnem He MeHee 16 MM?

(6 AWG)
Kabenn ynpaeneHun

MuHVManbHoe paccTosHe MeXay Kabenamu
ynpasneHus, Kabenamm gBuratens v Kabenamu ceTu
nuTtaHns 200 mm (7,9 aonma)

[MuTaHne oT ceTn

YcnneHHoe 3aWmTHOe 3a3eMneHne

10

1

12

BbIXxO[HOM KOHTAKTOP U T. .

Llinna 3a3emnenunsa

KabenbHas nsonauma 3auniieHa

Bce kabenbHble BBOAbI HA OAHOW CTOPOHE NaHenn
Kabenb aBuratensa

CoepuHeHue ¢ geuratenem (Tpy ¢asbl 1 3aWMTHOE
3a3emsieHune)
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7.4.1 CunoBble Kabenu v 3a3emneHune

B 3aBMCMMOCTU OT YCTAHOBKM 1 TPeBGYEMOTO YPOBHS 371EKTPOMArHUTHbIX NoMex (M), Ana nogknoyeHvs aoBuraTens, Topmosa v
CeTV NOCTOSAHHOIO TOKa HEOOXOANMO MCMOSb30BaTb SKPaHNPOBaHHbIe Kabenu. B KauecTBe afibTepHaTUBbI MOXKHO TaKXKe
MCMonb30BaTb HEIKPAHMPOBaHHbIE Kabenn B MeTaNIMyeckom Kabenenposoge.

Mpwy NCNONb30BaHMMN SKPAHNPOBAHHOIO Kabena BaXKHO NMOAKIIIOUNTbL 3KpaH Yepes coefmHeHne 360°. MprcoeanHnTe sKpaH ¢

MOMOLLbIO BXOAALLNX B KOMMSIEKT 3aXKUMOB 1 n3berainTe CKPYTOK, MOCKOJIbKY OHW OrpaHn4nBsatoT (I)yHKLl,I/IOHaJ'IbHOCTb
SKpaHNpOBaHUA.

®

e30bi638.10

PucyHok 31: YcraHoBKa 3KpaHa Kabens

3KPAHVPOBAHHbIE KABE/IN
be3 ncnonb3oBaHMA 3KPaHNPOBaHHbIX Kabenei N1 MeTanIMyecknx kabenenpoBoaoB YCTPOCTBO 1 YCTaHOBKa He
COOTBETCTBYIOT HOPMATVBHbBIM TPE6OBAHNAM.

Ecnu gns nofKnoyeHns TOPMO3HOIO Pe3nCTopa NCMosb3YeTCA HEIKPAHMPOBAHHbIV MPOBOS, TO A/l YMEHbLUEHUS NEKTPUYECKUX
rMomMex peKoMeHAYeTCA CKPYTUTb NPOoBOJa.

Kabenu OOJTXHbI ObITb KakK MOXHO KOpoue, YTO6bI CHN3UTD YPOBEHb NomMex oT BCeN CUCTEMbI 1 CBECTU K MWUHUMYMY NOTEPU.

OMNACHOCTb MOPAMEHUA SNEKTPUYECKAM TOKOM — ONACHOCTb TOKA YTEYKU
Toku yTeukn npesbiwatoT 3,5 MA. HenpasunbHoe nogkntoueHne npeobpasosaTens YacToTbl K 3alWTHOMY 3a3emseHuio (PE)
MOXeT NPUBECTUN K CMEPTU WU Cepbe3HbIM TPaBMaM.

- 06nA3aTeNIbHO UCMONb3YNTE YCUIIEHHbIN NMPOBOA 3aWMTHOIO 3a3eMIeHMs, COOTBETCTBYOLWMI cTaHaapTy IEC 60364-5-54,
n. 543.7, unn MeCTHbIM HOpMaMm U NpaBunam TEXHUKN 6e3onacHoCTH A 060pynoBaHMsA ¢ 6ONbLINM TOKOM NPUKOCHOBEHNA.
[lna ycrneHHOro 3awmTHOro 3a3eMsieHuns npeobpasoBaTensa YacTOTbl MOXHO MCMONIb30BaTb:

- NPOBOMHUK 3aLMTHOTO 3a3eMNIeHMA C MOMepeyHbIM ceueHreM He MeHee 10 Mm? (8 AWG) 13 megu unin 16 mm? (6 AWG) n3
ANIOMUHUA;

- BOMOJIHUTENbHbIV MPOBOAHMK 3aLLMTHOIO 3a3eMJIEHUS TOFO »Ke CEUEHNs, YTO 1 OPUIMHANbHbIV MPOBOAHMK 3aLMTHOIrO
3a3eMeHunA, Kak ykasaHo B ctaHgapte IEC 60364-5-54, ¢ MMHMManbHOW NNOLWaAbIo NONepeyHoro ceyeHns 2,5 mMm2 (14 AWG)
(C 3aWMUTONM OT MEXaHNYECKUX MOBpEXAEHWI) unn 4 mm2 (12 AWG) (6e3 3aLUTbl OT MEXAHUYECKMX MOBPEXAEHUI).

- NPOBOAHVIK 3aLUTHOrO 3a3eM/eHNA, NOSIHOCTbIO 3aKPbITbI KOPMYCOM WM 3aLULLEHHbIN MHBIM CMOCO60M MO BCEN ANIUHE OT
MEXaHNYECKMX MOBPEXKAEHWNN;

- NPOBOAHVIK 3aLUTHOrO 3a3eM/1IEHNA MHOTOXUTbHOTO CUJIOBOTO Kabens ¢ MYHUMAbHbIM MomnepeyYyHbiM ceyeHreM NpoBoga
3aWUTHOrO 3a3emnenna 2,5 Mm? (14 AWG) (NOCTOAHHO COeAMHEHHbIN U NOAKIYAEMbII C TOMOLLbIO MPOMbILLIEHHOTO
pa3bema; MHOTOXUIbHbIN CUNOBOI Kabesb AOMKeH ObITb YCTaHOBNEH C COOTBETCTBYIOLMM KOMMEHCATOPOM HaTsKeHWS).

- MMPUMEYAHMWE. B IEC/EN 60364-5-54, n. 543.7, 1 HEKOTOPbIX OTpacneBbix cTaHAapTax (Hanpumep, IEC/EN 60204-1) npenenom
[NA UCMOSb30BaHNA YCUIIEHHOrO NPOBOAA 3aLMTHOrO 3a3eMNIeHsA ABNAETCA TOK yTeukn 10 MA.

3azemnuTe NPrBOA B COOTBETCTBUN C MPMMEHUMBIMU CTaHAAPTaMM 1 AUPEKTMBaMU. Micnonb3yiTe oTaenbHble 3a3emnsiolne
NpoBOAa ANs BXOAHOIO NUTaHWA, NUTaHWA ABUraTensa 1 NoAKNIoYeHNA SNeMeHTOB ynpaBsreHua. Kaxgblii npoBog 3a3emneHuns
crnefyeT BbIBOAWTD Ha 3aXKNM OTAENbHO, B COOTBETCTBUM C TpebOBaHUAMM K MONepeyHOMYy CeUYEHUH0.
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I'Ip|/| noaKn4vYeHnn K gpuratenam CO6J1IOAthTe Tpe6OBaHI/Iﬂ, npenbABnAemMble X NPOnN3BOANTENAMN.

npOBOﬂ, 3a3emJIeHNA JOMKeH BbITb Kak MOXKHO 6onee KOPOTKNM. MuHManbHoe ceyeHune NpoBOAOB 3a3eMrnieHunA coctasnaeT 10 MM2
(7 AWG). B kauectBe allbTe€PHATUBbI MOXXHO NCMOJIb30BaTb ABa NPOBOAa 3a3eMJIEHNA, PAaCCHUTAHHbIX Ha HOMWHaNbHbIN TOK, C
OTAeNbHbIMY COAMHUTENbHBIMW HAKOHEYHNKaMK. He 3a3emnanTe npuneoabl nocsiegoBaTenbHO (cm. PI/ICyHOK 32).

€30bj179.10

PE

PE

PucyHok 32: MpuHunn 3azemneHnsa

7.4.2 Kabenu ynpasneHus

Wcnonb3ynTte ana noaknioyeHna sneMeHTOB yNpaB/eH/sa SKpaHpoBaHHble kKabenn 1 He NpoKnaAabiBaliTe NpoBoja ynpaBneHns
pALOM C CUNOBbIMU Kabenamn. PekomeHayeTcA N30nMpoBaTh Kabeny ynpaeneHns oT CUNOBbIX Kabenei (CeTb NUTaHWA, iBUraTenb,
TOPMO3 ¥ MOCTOSIHHDBIN TOK), MPOJIOXKMB VX OTAENBbHO UK cobioaas MUHMalbHOe paccTosiHue 200 mm (7,9 aonma). Ons
ZOMNONHUTENIbHOTO 3KPaHNPOBaHUA 06a KoHLa Kabenel ynpasneHys JOMXKHbI ObITb MOAKIOUEHbI K SKpaHYy.

CurHanbHble Kabenu 24 B fomHbl 6bITb MPONIOXKEHbI OTAENbHO OT curHanos 110 1 230 B, Hanpumep oT pene.

Ecnu npuBop nogKntoueH K TepMUCTOpPY, MPOBOAA [OMXKHbl ObITb SKPaHUPOBaHbI 1 UMETb YCUNEHHYIO (ABOVHYI0) N30NALMIO.
PekomeHayeTca cnonb3oBaTb HanpaXeHne NMTaHnA 24 B nocT. ToKa.

Mpw npoknaabiBaHNM NUHWIA 06MEeHa fiaHHBIMUN 1 NepeAayYn KOMaHg (B T. Y. ynpasfieHns) cnefyinte CTaHAapTy KOHKPETHOro
npotokona. Hanpumep, Ethernet moxeT ncnonb3oBaTb 3KPaHMPOBAHHOE CUHXPOHHOE MPUEMHO-MNEepeaatoLLee YyCTPONCTBO.

7.5 TanbBaHNyYecCKas pa3BA3ka

PELV (3awyuTHOe CBEPXHM3KOE HamnpsKeHne) obecneyrBaeT 3almTy NoCPeACcTBOM NCMONb30BaHMA CBEPXHU3KOIO HamnpsiXeHns.
3awumTa OT NoparkeHNA NIEKTPMUECKMM TOKOM obecneyeHa, ecsiv NeKTpuyeckoe NuTaHne umeet nsonsauumio tuna PELV (3awmtHoe
CBEPXHU3KOE HanpAXKeHWe), @ MOHTaX BbIMOJTHEH B COOTBETCTBUM C TPEOOBAHUAMM, N3NOMKEHHBIMU B MECTHBIX/FOCYAaPCTBEHHbIX
HopMmaTmBax AnA NCTouyHnKos PELV.

Bce knemmbl ynpaeneHus n knemmbl pene 01-03 cooTBeTcTBYOT TpeboBaHmaM PELV (3awimMTHOe cBEpXHU3KOE HanpsXKeHue).
lanbBaHUYecKas (rapaHTVPOBaHHas) pa3BsA3Ka obecneyrBaeTcs 3a cUeT BbINOMHEeHWsA TPeH6OBaHWIN NO YCUEHHON U30MALMMN 1
COOTBETCTBYIOLLEN ANNHBI MyTel yTeyek TOKa 1 N30AALMOHHbIX PaccToAHMNA. 3T TpeboBaHMA yKa3aHbl B cTaHAapTe EN 61800-5-1.
KoMnoHeHTbI, 0becneumBatoLivie SneKTPUUYECKYo N30MALMIO, Kak MOKa3aHo Ha PrcyHoK 33, oTBeuvaloT TakKe TpeboBaHUAM K
YCUNEHHOW U30AALUN 1 BblAEP>KMBAIOT COOTBETCTBYIOLLEE UCMbITaHMe cornacHo onncaxuio B EN 61800-5-1.

[anbBaHUYeCKyto pa3BA3KY 3aLUTHbIM CBEPXHU3KNM HaNpPsa»KeHMEM MOXHO NpefcTaBuTb B Tpex MmecTax (CM. PrucyHok 33).

YT06b1 06ECNeunTDb 3amTy C NCNONIb30BaHUEM 3aLUMTHOrO CBEPXHU3KOTO HanpaxeHus (PELV), Bce coeanHeHnA C KneMmamm
ynpaB/ieHVs JOMXKHbl ObITb BbIMOMIHEHBI COrNacHO TPeboBaHMAM K 3aLMTHOMY CBEPXHU3KOMY HanpskeHuio. Hanpumep, Tepmuctop
OOMKeH NMeTb YCUNEHHYIO0 (ABOWHYI0) M30MAUMIo.
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e30bv099.10

PucyHok 33: FanbBaHnyeckas pa3Ba3Ka

1 YcTaHaBnMBaemoe 3aKa3unkom pene 3 NCcTOYHMK NuTaHus (MMNYNbCHBIN GIOK NMUTaHKSA)
nnaTbl ynpaeneHua
2 JInHnA obmeHa AaHHbIMK MeXay CUNOBOW NNaToMn
NUTaHWA 1 NNAaToOW ynpaBieHna a QOyHKUMOHMpYIOLLan ranbBaHNyeckan pa3BasKa Ana

CTaHZapTHOro uHTepdenca WuHbl RS485

Mpexze yeM NPUKacaTbCA K KAKUM-TMOO0 SNEKTPUUYECKM AeTanaM, ybeamTecb B TOM, UTO APYrve BXOAbl HanpsXKeHus, Takme Kak
pacnpegfeneHue Harpy3Kmu (MogKYeHne Lenm NoCTOAHHOrO TOKa) UK NOAKIIoYeHWe ABUraTeNa AnA BO3BpaTa KMHETUYECKOM
SHepruu, 3anaceHHow B Harpy3ke, oTkovyeHbl. CobniofanTe Bpems pa3panKu, ykasaHHoe B 1. beaonacHocms pyKoBOACTBA MO
aKcnnyaTauun. HecobniogeHve pekomeHAaLunin MOXET MPUBECTU K IETaNIbHOMY UCXOZLY WM CEPbe3HbIM TpaBMam.

7.6 TOK yTeUkn Ha 3emnto

CobntofaiiTe HaUMOHaNbHbIE N MECTHblE HOPMbI, OTHOCALLMECA K 3aLLUTHOMY 3a3eMieHI0 060py[oBaHNA C TOKOM yTeukun > 3,5 MA.
TexHonorva NprMBOAOB NpefnonaraeT BbICOKOYACTOTHOE NepeKsTioUeHe Npu BbICOKON MOLLHOCTU. Takoe nepeknioyeHre
reHepupyeT TOK/ yTeUKu B NPOBOAAX 3a3emMsieHuns. ABapuUNHbI/ TOK B NPUBOAE, BO3HUKAIOLLMNIA Ha BbIXOAHbIX CUMIOBbIX KNemMMax,
MOXeT coflepaTb KOMMOHEHT MOCTOAHHOMO TOKa, KOTOPbI MOXET NPUBOAMUTL K 3apAfKe KoHAeHcaTopoB GunbTpa 1 06pasoBaHmio
NepexofHbIX TOKOB 3a3emieHus. TOK YTEUKM Ha 3eMJTI0 CO3AAETCA HECKONbKUMU UCTOYHMKaMU 1 3aBUCUT OT KOHbUrypaLmm
CUCTEMBbI, BKITIOYanA cnepyolme Gaktopbi:

«  ¢unbTpauma BY-nomex;
+  3KpaHMpOBaHHble Kabenn aBuraTtens;
«  AvHA Kabens asuraTens;

. MOLLHOCTb NpmnBoaa.
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Tok yTeukn

A

e30bb955.12

b

-

AnuHa kabena asuratens

—
PucyHok 34: BnnsiHne AnviHbl Kabensa 1 MOLWHOCTY Ha TOK yTeuku, P, > Py,

Tok YTEeUKN 3aBUCUT TaKXKe OT JINHEMHbIX UCKAXKEHWI.

ToK yTeukn

|

e30bb956.12

] THOV=0%

] THDv=5%

PucyHoK 35: BnmaHne nckaxkeHus B Lienn Ha TOK yTeUKN

B cooTBeTcTBMM co cTaHgapTom EN/IEC 61800-5-1 (cTaHgapTOM ANst CUCTEM CUIIOBOTO NPUBOJAA), ClelyeT cobnogate 0cobyio
OCTOPOXKHOCTb B TOM CJIyYae, ec/ivi TOK yTeUKu npeBbiwaeT 3,5 MA. Heo6x04MMO yCunnTb 3a3eMsIeHNE COMNAacHO ClefyoLmnm
TPe6oBaHMAM K NOAKMOUEHMIO 3aLMTHOMO 3a3eMJIeHUS.

«  CeueHne npoBopfa 3a3emneHna (Knemma 95) 4OIKHO COCTAaBNATbL He MeHee 10 MmZ (8 AWG).
+  Wcnonb3ynte ABa OoTAENbHbIX NPOBOAA 3a3eMIEHMA COOTBETCTBYIOLMX HOPMaT/IBaM pPa3mepoB.

JononHutenbHyto nHpopmaumio cm. B EN/IEC 61800-5-1.

7.7 ®akTOpbl, KOTOPble HEOHXOANMO YUNTbIBaTb MPY MOHTAXe ABUraTens
npl/l Bbl60pe npe06pa3OBaTenﬂ YacCTOoThbl (I'IpVIBO,EIa nepemMeHHoro TOKa) yHI/ITbIBaVITe caiefytowimne acnekTbl.

- TMpepenbl KpyTALLEro MOMeHTa: eciiv Npeobpa3oBaTenb YacToTbl (MPUBOA NePeMEHHOro TOKa) yrpaBnAeT ABuratenem, A
3TOro ABUraTesia MOXHO YCTaHOBUTb NpeAenbl KPyTALEero MOMeHTa. Bbibop nprBoAa ¢ NOMHON HOMVHaNbHON MOLLHOCTbIO,
KOTOpas COOTBETCTBYET HOMMHASIbHOMY TOKY WM MOLLHOCTU fiBUraTesns, rapaHTMpyeT YCTONYMBOCTb K Tpebyemol Harpyske.
OpHako ana obecrneyeHnA NNaBHOIO YCKOPEHMWA Harpy3Ky U CTOMKOCTY K NEPUOANYECKN BO3HMKAIOLMM MUKOBbLIM Harpy3kam
Heo6X0AVM [OMOSTHUTENbHDBIN pe3eps..

+  HoMuHanbHbIN TOK NpuBOAa 1 Asuratens. HoMmHanbHas MOLWHOCTb ABAAETCA OPUEHTUPOBOYHOIA.
+  lpaBunbHoe pabouee HanpsKeHue.

. y6e,£lI/ITer B TOM, UTO ABuUratesib BblaepXnMBaeT MaKCMMaJibHOe NNKOBOE HanpAXeHUe Ha KneMmmax aJieKtpoasuraTtena.
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«  Tpebyembliii grana3oH ckopocTei: paboTa Npu YacToTe UCTOUYHKKA NUTaHWA ABUraTens Bbile HoMUHanbHoM (50 unum 60 ')
BO3MO>KHa TOJIbKO CO CHVXXEHHOW MOLLHOCTbI0. PaboTa Ha H13KOW YacToTe 1 C BbICOKMM KPYTALLMM MOMEHTOM MOXET NPuBeCTU
K neperpeBy ABMraTens nU3-3a HeAOCTaTOUHOIO OXNTAXKAEHNA.

. CHMKeHne HOMMHalNbHbIX XapaKTepnUCTnK: CMHXPOHHDbIE ABUTraTenn Tpe6y|0T CHMXKEHNA HOMUHAaNbHbIX XapPaKTEPUCTUK, KaK
npasuno B 2-3 Pa3a, NOCKONbKY K03¢d)I/ILlVIeHT MOLWWHOCTN 1, CnefoBaTesibHO, TOK MOTyT ObITb BbICOKMU npun HU3KOW yacToTe.

« Pab6orta B pexume neperpysKku: npusog 6bicTpo orpaHmumsaeT Tok Ao 150 % oT nosiHoro. CTaHZapTHbIV ABUraTenb C
bUKCMPOBAHHON CKOPOCTbIO BbIAEPXKMBAET TaKMeE NeperpysKu.

+  OcraHoB gBUraTens: ecim Heo6xoAMMOo BbICTPO OCTaHOBUTL ABUraTENb, CIefyeT PaCCMOTPETb BO3MOXHOCTb NCMONb30BaHMSA
TOPMO3HOr0 pe3ncTopa (BbibepurTe KneMmmbl TOPMOXKeHWA Ha nsgenusax «iC2-Micro Frequency Converters») ons nornoweHus
SHepruu.

« HanpaBneHwue BpalieHuA Npy NOAKNOUYEHNM K BbIXOAHBIM KneMMaM npeobpasosatens yactoTbl U-V-W cooTBeTcTBYET
cneundukaumam NEMA MG1 n IEC 60034-8. Bo nsbexkaHne noTeHUmManbHO ONacHo cntyaumm Heobxoarnmo obecneunTb
NpaBWIIbHOE HanpasieHye BPaLLeHNA B KOHEYHOM 06opynoBaHuu. Ecnn TpebyeTca TONbKO OAHO HampaB/ieHne BpalleHus,
peKOMeHAYyeTCA HAaCTPOMTb NAapaMeTPbl NPYBOAA ANs PAbOTbl TONIbKO B COOTBETCTBYIOLLEM HAaMpPaBAEHNUN.

OCHOBbI 3aLUTbl U30AALUN U NOALWMMHUKOB ABUraTeNs B CUCTEMAX C Npeobpa3oBaTeneM YacToTbl (MPMUBOAOM NEPEMEHHOIO TOKA)
CM. B M. 7.7.2 I3onauvsa auratensa u 7.7.3 [MogluvnHNKOBbIE TOKN.

7.7.1 NoppepxunBaemble TUMNbl gBUraTenemn
M3penunsa «iC2-Micro Frequency Converters» COBMeCTUMbI C:

+  ACMHXPOHHbIMW ABUraTeNAMU NEPEMEHHOIO TOKa;
+  CMHXPOHHbIMY ABUraTENAMMN C MOCTOAHHBIMY MarHUTaMu.

MpriBOAbI He 3aBUCAT OT ABMraTenNs 1 MOryT ObITb MOAKMIOUEHbI K ABUraTeNAM nto60i MapKu. MIHCTpYKUMK No HacTpolike ABuraTtenen
CM. B PyKOBOACTBE MO NPUMEHEHMIO.

Moppo6Hyto MHPopMaLmio 0 Noaaep>KUBAEMbIX TUMAX ABUraTeNiell MOXKHO NoNyuYnTb B KomnaHum Danfoss.

7.7.2 3onauua geurartens

M3-3a 6bICTp0r0 nepexkn4yeHna n OTpa)KeHVII7I B Kabenax Asuratenn nogsepratoTca 6onee BbICOKOW Harpyske HanpaxeHnAam B
0ob6MOoTKax npn NnATaHUM oT npeo6pa3OBaTene|7| YacTOoThbl (I'IpI/IBO,El,OB nepemMeHHoro TOKa), Yem npn cMHyconanbHOM HanpAXeHnn
NNTaHUA.

BHe 3aBmMcMmocTn ot TEKyLI.l,eVI YacCTOThbl, Ha BbIXOo npeo6pasoBaTenﬂ YacCTOoThl (anBona nepemMeHHoro TOKa) noaatoTcAa nMnynbCbl
HanpAXeHnA C KOPOTKUM BpeMeHeM HapacCTaHuA, I'IpVI6J'II/I3I/ITeJ1bHO PaBHble HanpPAXeHUIO Ha WnHe NOCTOAHHOIO TOKa npuBoAda. B
3aBUCMOCTM OT CBOMCTB OCNabneHnsa n OTpa*KeHnA, KOTopbIMU O6J'IaﬂaIOT Kabenn Asuratena n Knemmbl, UMNynbCHOE HanpaXeHne
MOXEeT NoUTK BABOE MNMpeBblllaTb HANPAXKEeHNE Ha KneMmMmax asuraTtens. 10 CO3[a€eT HarpysKky Ha n3onauuio 06MOTKM asuratenaun
cnocobHo NPUBECTU K €€ pa3pyLUeHNIO, YTO MOXKET CTaTb I'IpI/ILIVIHOIh NCKpeHnA.

B 3aBMCMMOCTM OT HanNps»KeHUA 1 ANIMHBI Kabens TpebyeTca GUNbTP UK yCUNEeHHas N3onaunaA aABuraTens.

7.7.3 MNoawmnnHNKOBbIE TOKN

Mpeobpa3oBaTteny YacToTbl (MPYBOALI NEPEMEHHOIO TOKA) MOTYT CO3[aBaTh HanpsXeHre CHPa3HOTO PeXnMa, KoTopoe
NHOYUMPYET HanpAXeHNe Ha NOALWNNMHUNKaX ABUraTend, Yto NpnBoOANT K NPOTEKAHUIO TOKa Yepe3 NoALWNNHUKA ABUraTena. ﬂ,]‘lﬂ
3aWnTbl OT NOALWNMNHNKOBDBIX TOKOB VICI'IOJ1b3yI7ITe CMHYyCcoungHble CbI/IJ'IprbI nnn d)l/lﬂprbI CI/IH(I)a3HbIX nomex.

B cBA3m ¢ npnHUMnom cBoen pa6OTbI npeo6pa303aTenV| Y4acToTbl (I'IpI/IBO}:lbI nepemMeHHoro TOKa) BbI3bIBAlOT PAL HEXKeNTaTeJIbHbIX
no6oyHbIX 3dPeKToB:

+  V3HOC M30M1ALMN OOMOTKN fBUraTens;

+  Harpyska Ha NoALWMMHUKY;

+  aKyCTUYeCKMI KOMMYTaLMOHHbBIN WYyM B ABUraTene;
+  3/1eKTPOMAarHUTHbIE MOMEXM.

B 60nblIMHCTBE ClyyaeB 3TN 3GPeKTbl HAXOAATCA Ha NPVEMIEMOM YPOBHE, HO MHOTAa UX HEOBX0AUMO NOAABNATL. [INA nogasneHus
311X 3¢ deKTOB Ha BbIXOAE M3 NPUBOAOB YCTaHaBnmBatoT dunbTpbl. Hanbonee pacnpoctpaHerbl dunbtpbl dU/dt, cuHycongHble
dunbTPbl N GUABTPBI CUHPA3HbBIX MOMEX.

Pe3koe Bo3pacTaHue YacTOTbl KOMMYTaLUK BbIXOAHOTO Hanps>keHUs npeobpasoBaTtensa YacToTbl (MprBOAa NepemMeHHOro ToKa) B
CcoyeTaHNK € M3HavasbHbIM CHba3HbIM HanpPAXeHKeM, FeHeprpyembiM Npeobpa3oBaTenem YacToTbl (MPMBOLOM NEPEMEHHOTO
TOKA), BbI3bIBAET HaMpsAXKEHWE MO KOHLaM Bana. ACUMMETPUA ABUraTeNa Uan NCNOoSIb30BaHe aCMMMETPUYHbIX Kabenel gBuratens,
0CoBEeHHO NpK 3KCNNyaTaLun C BbICOKON MOLLHOCTbIO, KOrfa TOK ABuraTtena npesbiwaet 100-200 A, Takke MOXKeT MpUBECTU K
BO3HWKHOBEHMIO HaMpsMXeHUA No KoHLam Bana.
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Ta6nuua 49: NopasneHue 3¢p$peKToB NOALIMMHUKOBOrO TOKa C NOMOLLbI0 GUNbTPOB

Tun ¢unbTpa

QOunbTpbl dU/dt OunbTpbl dU/dt ymeHbLIalOT CKOPOCTb HapacTaHUA MMMYSbCOB HAMPSXXeHWsA Ha BbIXOAe NpUBoAa A0
3HaueHui, KoTopble 06bIYHO HMKe 500 B/MKC. OTO CHMXKaeT HarpysKy Ha n3onauuo obMoTKM ABuraTens.
D®opma HanpsKeHWA NO-NPEXXHEMY UMEET LWMPOTHO-UMNYNbCHYI0 MOAYNALMIO. JONoNHUTENbHbIe
dunbTpbl dU/dt Takke 3alULaloT 30AALMIO ABUMaTENSA U CHIKAIOT NOALUUMHUKOBbIE TOKM.

CvHycovgHble CVHYCOVAHDBIN GUIBTP CHUXKAET MNOALUMMHMKOBbIE TOKU 1 OTPaXKEHMWS HaMpPSKEHNS, @ TaKXKe YPOBEHb
duNbTPBbI wyma ot Asuratens. MNpw ncnonb3oBaHMM BbIXOAHOMO TpaHCcGOpMaTopa CUHYCOUAHBIN GUNBTP yCTpaHAeT
BbICOKOYACTOTHbIE KOMMOHEHTbI, KOTOPbIE MOTYT OKa3blBaTb M3HALLMBAIOLLYIO Harpy3sKy Ha
TpaHchopmaTop. CUHYCOUIHBIN GUNBTP TakXKe NO3BONAET NCMOMb30BaTh 3HAUNTENIbHO Gosee AfIVHHbIe
Kabenu gBuratens.

OunbTpbl OunbTPbl CMHPA3HbIX MOMEX CHUXKAIOT BbICOKOUACTOTHbIE CMHda3Hble TOKM Mexay npeobpasoBaTtenieMm
CMH}A3HbIX MomMex YacToTbl (NPVBOAOM NEPEMEHHOIO TOKa) U ABUraTeNAMM. BbiCOKOUYacTOTHble CHa3Hble GUIbTPbl —
XOPOLUNIA CMNOCO6 CHU3WTb Harpy3Ky OT SMIEKTPUUYECKOro NOALLUMHUKOBOIO TOKA, HO MPYIMEHEHME TaK1X
bunbTPOB He n36aBnAeT OT HEOOXOAUMOCTM BbIMOJIHATb YCTAHOBKY B COOTBETCTBUM C TPebOBaHUAMU K
3NeKTPOMarHMTHom coemectumoctu (AMCQ).

7.7.4 TennoBasa 3awWwmTa ABuUratens

JBuiratenb, NOAKIOUYEHHbIN K NPUBOAY, BO BPeMsA paboTbl MOXHO KOHTPONMPOBaTb BO U3bexaHue neperpesa.
B 3aBMCMMOCTU OT KPUTUYHOCTM Neperpesa MOXKHO UCMOMNb30BaTb Pa3NyHble METO/ bl KOHTPOSA:

+  BCTPOEHHbIN SNEKTPOHHbIV TEMNIOBOWN KOHTPOSb ABUraTens;

- BHewHwue aatumkm (PTC cornacHo DIN 44081).

DyHKLMA 3N1eKTPOHHOro TeMNJI0BOro pese
OyHKUMA aneKTpoHHOoro Tennosoro pene (ETR) 3awuiiaeT fgBuratenb OT TEMNI0BON neperpy3ky 6e3 noaKnioYeHNA BHELHEro
YCTPOWCTBA, NyTEM OLEHKM TeMnepaTypbl ABUraTeNsA Ha OCHOBE TeKyLUel Harpy3Ku 1 BpeMeHw.

OyHKkumAa ETR oTBevaet cooTBeTCcTBYIOWMM TpeboBaHmAM UL 61800-5-1, BKniouasa TpeboBaHWe K TEMNIOBOW NamATH, 1 obecneymsaeTt
ypOBeHb 3awmTbl kKnacca 20.

ETR — 370 aneKTpoHHas GyHKUMSA, KOTopas UMUTPYET BMETaNIMYecKoe perne Ha OCHOBE BHYTPEHHUX n3MmepeHuin. Mpaduk
npeacraeneH Ha PrcyHok 36.
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PucyHok 36: ETR

Mo ocu X nokaszaHo COOTHOLEHNE MeXAY |ggur. U1 Iggur. vom- 110 OCK Y NOKa3aHO Bpemsa B ceKyHaax nepep cpabaTbiBaHnem GyHKLUM
ETR, oTkntoyvatowm npusog. Kpreble faHbl 418 HOMUHANbHO CKOPOCTY, BABOE MPeBbILIatoLLe HOMUHaNbHYIO, 1 ckopocTu 0,2 oT
HOMUHanbHoi. Mpu MeHbluel ckopocTn GyHKUMA ETR cpabaTbiBaeT npu 6onee HU3KOM TeMMNepPaType B CBA3M C MEHEE MHTEHCUBHBIM
oxnaxgeHvem gpuratens. Takum obpa3om, ABUraTesb 3allyLieH OT Neperpesa Jaxe Ha Hu3Kom ckopocTu. OyHkuma ETR Bbluncnsaer
TemnepaTtypy ABUraTens Ha ocCHoBe GpaKTUYeCKoro ToKa U CKopocTu. PaccuntaHHasa TemnepaTtypa 0Tob6pakaeTcsi B napamempe
P4.1.5 «Tennosasa Hazpy3ka 08uzamesia» C BbIBOAOM Ha AWCMNeNn.
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[MogkntoyeHHble BHELWHWE AaTUNKN

KOHTPOsb MOXET OCYLLECTBAATLCA C MOMOLLbIO aHAJIOrOBOrO BXOAa v LMPOBbIX BXOLOB Ha NyiaTe BBOAA/BbIBOAA I C
NOMOLLbIO AOMONHMTENBHBIX GYHKUMA. [aTUMKM AONKHBI UMETb JBOWHYIO MW YCUIIEHHYIO U30MALMIO MeXIY ABUraTenem 1 61okom
ynpaeneHvs NPUBOAOM.

ere3 AHaNoroBbIi BXO[4 MOXHO U3MepPATb TeMnepaTypy C MOMOLLbIO BHEWHNX AAaTYNKOB.

Wcnonb3oBaHme undpoBOro BXofa NO3BOAET OCYLLECTBATD MOHUTOPVHT C NoMoLbio AaTuuka PTC. PTC gomkeH 6bITb NofgKoueH
K undpoBomy BXxofy OT HanpsxkeHus 24 B nocT. ToKa.

JononHuTenbHY MHPOPMaLMIO 0 HaCTPoliKe GYHKLUIA CM. B PYKOBOACTBE MO MPUMEHEHHUIO.

7.8 JKCTpemanbHble yanoBuA pa6OTbI
Kopotkoe 3ambikaHue (pasa gsuratens — ¢asa)

MpriBOA MMeeT 3alUTy OT KOPOTKOrO 3aMblKaHUsA, OCHOBAHHYIO Ha M3MepPeHNM TOKa B KaxXaol 13 Tpex ¢a3 asuratens uam B Lenm
MOCTOAHHOrO TOKa. KopoTkoe 3amblKaHre Mexay ABYMA BbIXOAHbIMU Gpasamu NPpUBOAUT K Neperpyske npusoga no ToKy. Ecnm Tok
KOPOTKOr0 3aMblKaHWA NPeBbIWAET AOMYCTUMOE 3HaueHre (HenCnpaBHOCTb 16, KOPOTKOE 3aMblkaHue), NPUBOL OTKIOUaeTCA.

KommyTau,vm Ha BbIXoge

KommyTauma Ha Bbixofe Mexay ABUraTenem v nprBOoAOM paspelleHa U He MPUBOAWT K noBpexaeHunio npmsoaa. OgHako MoXeT
NoABUTbCA COOBLLEHNE O HEUCMPABHOCTH.

MpeBbiweHNe HaNPAXKeHUs, CO3AaBaeMoe ABUraTenem

HanpskeHvie B UeNU NOCTOAHHOIO TOKA YBEIMUMBAETCA, KOrAa ABMUraTeslb NEPEXOAMNT B FeHEPATOPHbIN PEXMM. ITO NPOUCXOAUT B
cnepylowmx cyyasx.

«  Harpyska packpyuusaeT gsuratesnb (Mpw NOCTOAHHON BbIXOAHOM YacToTe NPUBOAA).

. Ecnn BO BpemA 3ameaneHna MOMeHT nHepunmn BbICOKUMN, TO TPpeHNe HN3Koe N BpeMeHn 3ameneHnA OKa3blBaeTCA HEAOCTAaTOYHO
ANnA paccemBaHUA SHEPrn B KayecTee NoTepu B Nnpmneoae, Asuratene n yCtaHOBKe.

. HEBepHaﬂ HaCTpOIZKa KOMNeHCaUunn CKOJIbXKEHNA MOXKET NPUBECTU K MOBbILWEHNIO HanpAXeHNA B Llen NOCTOAHHOIO TOKa.

BroK ynpaBneHns MOXeT NOMbITaTbCA MO BO3MOXHOCTY NCMPABUTL IMHENHOE n3MeHeHue (napamemp P2.3.1 «Bkatoyume
KOHMposiep nepeHanpsixeHus»). 0ns 3auTbl TPAH3MCTOPOB 1 KOHAEHCATOPOB LENy NOCTOAHHOMO TOKa NPYBOA OTKIIOYAETCA Npu
OOCTUXKEHVMN ONPEefeNeHHOro YpOoBHS HaNpPsXKeHu s,

Bblbop MeTola MOHUTOPWHIA YPOBHS HAaNPS>KeHUA B LIeny NOCTOAHHOMO ToKa: CM. napamemp P2.3.1 «Bkatouyume KoHmposiep
nepeHanpsaxeHusa», napamemp P3.2.1 «Bkno4ume mopmo3HoU npepsisamesib» u napamemp P4.4.2.1 «<Bknoyume mopmo3s
nepemeHH020 MOKa».

MNponapaHne HanpAXeHNA

Mpv NponagaHUM HaNpPsXXeHWs NPUBOJ NPOACIIKAET PaboTaTb, MOKA HANPSXKEHMWE B Lieny MOCTOSAHHOMO TOKa He yraAeT HubKe
MVHVMAsbHOTO YPOBHSA, MPY KOTOPOM MPONCXOAUT OCTAHOB, @ UMEHHO:

« 314BpanAa3x380-4808B.

«  180B gnAa 1 x200-240B.

MpopomKkuTenbHOCTb PaboTbl MHBEPTOPA NPK Bbibere onpeaensaeTca Hanps>KeHnem ceT nepep nponagaHmemM NUTaHnaA n
Harpyskown gsuratens.

Cratnyeckas neperpyska B pexume VVC+

Mpw neperpyske npmBofa JOCTUraeTCA Npeaen KpyTaLero MoMmeHTa B napamempe P5.10.1 «[Ipeden kpymawe2o MmomeHma
dsuzamernsa» unu napamempe P5.10.2 «[peden KpymAwe20 MoMeHma npu pezeHepayuu», 650K ynpaBneHnsa CHUXaeT BbIXOAHYIO
YacTOTy ANA YMEHbLUEHUA Harpy3Ku.

Mpwy upe3mepHO Neperpyske MOXeT NPOU30MTY NeperpysKka no TOKy, UTO NPUBEAET K OTKIIOUYEHMIO NprBOAa NpUbN3nTenbHO
yepe3 5-10 c.

PaboTa Ha npepene KpyTALEro MoOMeHTa orpaHnyeHa BpemeHem (0-60 c), ykaszaHHbIM B napamempe P5.10.6 «3adepxka
OMKJII0YeHUsA npu npedesie Kpymauw,ezo MOMeHmMax.

MNpepen KpyTALLEro MOMeEHTa

MNpepen KpyTALEro MOMEHTa 3alMLLAeT ABMraTeNb OT Neperpy3kn He3aBMCUMO OT CKOPOCTM BpalleHua. [pegen KpyTawero
MOMeHTa HacTpanBaeTtcsi B napamempe P5.10.1 «[lpeden kpymsauwje2o MomeHma dgueamens» n B napamempe P5.10.2 «[Ipeden
Kpymawe20 MoMeHmMa npu pezeHepayuu». lfapamemp P5.10.6 «<3a0epxka omk/o4eHus u3-3a npedesaa Kpymsau,ezo MoMeHma»
onpegensaeT Bpems Jo cpabaTbiBaHUA NPeaynpexXaeHns o Npeaene KpyTAaLero MOMeHTa.

Mpepen no ToKy

Mapamemp P2.7.1 «[peden 8bix00HO20 Moka %» perynupyeT npegen no Toky, a napamemp P2.7.5 «3a0epXKa omk/o4eHus u3-3d
npedena no moKy» perynupyeT Bpems Ao cpabaTbiBaHUA NpeaynpexXneHna o JOCTVXKEHUW Npefena Mo TOKY.

HwxHuin npepen ckopoctun
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Mapamemp P5.8.3 «<HuxHut npeden ckopocmu 0guzamerns [[y]» 3afaeT MMHUMAbHYIO BbIXOAHYIO CKOPOCTb, KOTOPYO MOXeT
obecneunTb NpUBOL,.

BepxHuin npeaen ckopoctun

Mapamemp P5.8.2 «BepxHuli npeden ckopocmu 0suzamens [[u]» v napamemp P2.3.14 «<Makc. 8bixoOHAs yacmoma» 3afaeT
MaKCMaJbHYH0 BbIXOLHYIO CKOPOCTb, KOTOPYIO MOXET 06ecrneumnTb NprBog.

7.9 TpeboBaHMA B OTHOLLEHUW CUNTOBbIX Kabenen
Mpu BbIGOPE CNoBbIX Kabenen yunTbiBaiTe ciegyiollee.

+  BcAanpoBopgka fOMKHA COOTBETCTBOBATbL NOCYAAPCTBEHHBIM U MECTHBIM HOPMaM 1 NMPaBuiiaM B OTHOLLEHWW CEYEHNA NMPOBOAOB
1 TemnepaTypbl OKpy»KaloLLel cpeabl.

« [prBoabl NpegHa3HayeHbl ANA UCNOMb30BaHUA C MeAHbIMU Kabenamu HommHanom 70 °C (158 °F). Ecnu He yKa3aHo UHoe,
TemnepaTtypa OKpy»KatoLlein cpefibl IPUBOAA COOTBETCTBYET HOMUHANIbHBIM XapakTepUCTKam Kabens.

+  AnomuHMeBble NPOBOAHVKM NCMOMb30BaTb He pekomeHayeTcA. [py ncnonb3oBaHMM antoMYHUEBBIX MPOBOAHUKOB Nepef
NoAKNYeHNEM NPOBOAHVIKA ybeauTechb B TOM, YTO ero NoBepXHOCTb YNCTas, OKCUAHBIN CIOW yaaneH 1 MPpoBOAHUK NOKPbIT
HeNTpanbHON, He cofepaLle KMCNOT cMa3Kol. Mo NpUYMHe MArKOCTY antoOMUHNA KEMMHBIV BUHT CllieflyeT Yepes fBa [HA
noaTAHYTb. BaxkHO 06ecneunTtb ra3oHenpoHMnLaemMoe coeanHeHNe, B MPOTUBHOM C/lyyae NoBEepPXHOCTb aNioMUHMA BHOBb HauHeT
OKNCNATbCA.

«  [na npoBopa 3aWnMTHOro 3a3emneHmns TpebyoTca KabenbHble HAKOHEUYHMKM.

- Mpwn ncnonb3oBaHun MAOTc-MAO2c pekomeHayeTCA yCTaHOBUTb Ha MPOBOA 3aLMTHOMO 3a3eMsieHnA KabenbHbIn
HaKoHeyYHUK JST 8-4 (6ecnaeuHas KonbLieBasa KabenbHas Knemma).

MNMoppobHee o pasmepax pazbemMoB NUTAHWSA CM. B 1. 4.4 PazbeMmbl nrTaHvs. Pa3mepbl OTHOCATCA KaK K CM/OLWHbIM, TaK U K
MHOTOXMWJIbHbIM Kabensm.

7.9.1 TpeboBaHMA K MOMEHTaM 3aTAXKKN
Coe/:u/l HeHWNA JONXKHbI 6bITb 3aTAHYTbI C Hagnexawnm ycmnmem, CM. cneaytowyro Ta6J1I/IL|y.

Tab6nuua 50: Tpe6oBaHNA K MOMEHTaM 3aTaXKuN

Pa3smep CeTb n gBuratenb MopknioyeHne nocr. Topmos [H:-m | Pene 3aka3suuka 3aszemnsmwllee
Kopmnyca [H-m (pronm-¢dyHT)] | ToKa [H-m (aronm-dpyHT)] | (Aronm- [H-m (ptonm-pyHT)] | coepnHeHrme [H-m
byHT)] (monm-pyHT)]

MAO1c 0,7 (6,2) 0,7 (6,2) - 0,5(4,4) 1,5(13,3)

MAO02c 0,7 (6,2) 0,7 (6,2) - 0,5 (4,4) 1,5(13,3)

MAOTa 0,7 (6,2) MpAmble rHe3goBble - 0,5(4,4) 1,5(13,3)
yacTtu

MAO2a 0,7 (6,2) MpAmble rHe3goBble - 0,5(4,4) 1,5(13,3)
yacTtu

MAO3a 0,7 (6,2) MNpAmble rHe3goBble - 0,5(4,4) 1,5(13,3)
yacTtu

MAO4a 1,2(10,6) 1,2(10,6) 1,2(10,6) 0,5 (4,4) 2,0(17,7)

MAO5a 1,2(10,6) 1,2(10,6) 1,2(10,6) 0,5 (4,4) 2,0(17,7)

7.10 SneKTpnYeCKNn MOHTaX

7.10.1 MNoakntoyeHne ceTeBOro NUTAHUA, ABUraTena 1 3a3eM/ieHuns

MopkntoueHe ceTeBOro NUTaHNUA, ABUraTena 1 3a3emneHns B OAHO¢a3HbIX n Tpexd)aBHle npmrBoAax nokasaHo Ha cneayowmnx
prCyHKax. DaKktnyeckne KOHd)VIpraLWIVI OTNNYAKTCA ANA Pa3HbIX TUNOB yCTpOIzCTB N AOMNOJIHUTENBbHOIO O60pyﬂ,OBaHVIﬂ.

Mpwv ncnonb3oBaHMK ABUraTesnein 6e3 6ymakHoM n3onALMmn dasHom 0OMOTKIU UNU APYron YCUNEHHON N30AALMNY, MPUTroAHON AnA
PaboTbl C UICTOUHVKOM HaNPSXXEHUA, HA BbIXOZE MPUBOAA CleflyeT YCTaHOBUTb CUHYCOVAHbIA GUAbTP.
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e30bv106.10

PucyHok 37: MopknioueHne ceTeBoro NUTaHus, ABUraTens 1 3asemneHns Ha ogHodasHbIx 61okax (Ha npumepe MA02c)

1 MuTatowasn cetb 3 Leuratenb

2 Touka 3a3emrneHuna A 4 Touka 3a3emneHua B

YBEOOMINEHMWUE

B npmeoaax MAOTc n MAO2c K TOUKe 3a3eMeHIA A MOXHO NOAKIIOUNTb Kabenb cedeHnem 10 mm? (7 AWG) nocpeactsom

KOHLIeBOW KabenbHo MydTbl; peKoMeHA0BaH MeOHbIlt mpybuyamsili KabenbHeil HakoHe4YHUK JST TUB-4.

YBEOOMINEHMWE

Ecnu ncnonb3ytotca Tpu Knemmbl 3a3emieHus, B npusogax MAOTc n MAO2c Heo6xoaMMmbl pa3BA3biBaloLLMe NaHeNu.
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e30bv107.10

PucyHok 38: [NofknioueHne ceTu NUTaHWA, ABUraTens n 3asemneHns K TpexdasHbim 6nokam (Ha npumepe MA02a)

1 3asemneHne 3 [Buratenb

2 MuTatowas cetb

7.10.2 MNoaknoyeHve gBuraTtens

MHAYUMPOBAHHOE HAMPAXKEHUE

MHayunpoBaHHOe HanpsiXeHre OT BbIXOAHbIX Kabeneii ABrraTenei, MposIoXKeHHbIX PALOM APYr C APYroM, MOXET 3apaanTb
KOHJeHcaTopbl 060pyaoBaHMA, Aaxe Koraa o6opyfoBaHe BbIKMOUEHO 1 3a610KMPOBaHO/BbIBELLEHbI NPeaynpeanTenbHble
Tabnuukun. HecobniopeHve Tpe6oBaHWI K pa3fesibHON NPOoKIafKe BbIXOAHbIX Kabeneln ABuUraTensa unm Ncnosib3oBaHmio
3KpPaHUPOBaHHbIX Kabenein MOXeT NPYBECTU K JIETaJIbHOMY UCXOLY Wi CEPbe3HbIM TPaBMaMm.

- npOKJ'Ia,ElbIBthTe BbIXOAHbIE Kabenu asuratena otTaenbHO Unn VICFIOﬂb3yl7ITe SKpaHMpoOBaHHbIe Kabenu.

- BbinonHAiTe 6510KMPOBKY/BbIBELWIMBAHIE NPeAyNpPeanTeNbHbIX Tabnnuek OAHOBPEMEHHO AJisi BCex NpeobpasoBaTenen
4acToThl.

. VICI'IOJ'Ib3yIZTe Kabenb pa3mepa, pekoMmeHayemoro rocyfapCcrtseHHbIMN 1 MECTHBIMN HOPMaMu 3ﬂeKTpO6e3OI'IaCHOCTI/I.
MakcumarnbHble ceueHuns Kabenen cm. B . 4.4 PazbeMbl MUTaHUS.

. CO6J’IIOAthTe Tp66OBaHI/1ﬂ npounssoanTena asuratena, oTHoCcAWMeCA K ero NnoAKNto4YeHuto.

+ B ocHoBaHMK 610KOB, COOTBETCTBYIOLMX Kiaccy 3awuTbl IP21/Tvn 1, imeloTca naHeny AoCTyna Wim 3arnyLwKu 4nA NPpOBOAKN
Asuratens.

. 3anpeu4aeTc;| noakKnoyaTb nyckosoe yCTpOI7ICTBO mnn yCTpO’;ICTBO nepekntyeHnAa NoNApPHOCTN (Hanpvlmep, asuratenb
LlanaH,u,epa nnn aCI/IHXpOHHbIVI aneKkTpoasuraTesib C KOHTakKTHbIMU KoNbLamu) mMexay npuBoaom 1 ABuUratTenem.
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7.10.3 MoakntoyeHre NuTaloLWwen cetn

«  Pa3mep NpoBofOB 3aBUCUT OT BXOAHOTO TOKa NprBoAa. MakcMManbHble pa3mepbl MPOBOLOB CM. B M. 4.4 Pazbembl NUTaHUs.

+  Wcnonb3yiTe Kabenb pa3mepa, peKoOMeHAYEMOro roCcyAapCTBEHHbIMU U MECTHbIMM HOPMaMU 351EKTPO6Ee30MacHoCTY.

Mpoueaypa

1. MopkniounTe Kabenv BXOAHOIO NUTaHNA NepemeHHOro Toka K knemmam N v L Ha ogHodasHoM 6110Ke unm K knemmam L1, L2
1 L3 Ha Tpexda3HoM 6/10Ke, Kak MOKa3aHO Ha pUCYHKe Hike (noapobHee cm. B 1. 7.10.1 MoAKIUEHEe CETEBOIO MUTAHUS,

ABUraTensa u 3azemneHus).

PucyHok 39: OgHodasHble n TpexdasHble NPOBOAHbIE COeANHEHUA

L1/L L2 L3/N

3x380-480V
L1/L L2 L3/N

1x200-240V

e30bv101.10

2. B3aBucumoctm ot KOH(I)I/IpraLWIVI O60pyp,OBaHI/IF|, noaknunTe BXogHoe NnnTaHne K CWJI0BbIM BXOAHbIM KneMMaM Unn K

BXOZHOMY pa3befUHUTENH0.

3. 3aszemnute Kabenb B COOTBETCTBMM C UHCTPYKLMUAMM MO 3a3E€MEHNIO, N3NOMKEHHbIMU B 1. 7.4.1 CinoBble kabenu v
3asemneHve.

7.10.4 Tunbl KNeEMM yripasneHna

PucyHok 40: Homepa n pacnonoeHue Knemm ynpasneHus

01 02 03
01
2713 @'[ﬂ \ 3
RELAY
\WCTOR
~. 1 [1

1 Knemmbl ynpasneHusa BBOAOM-BbIBOJOM Pene
2 MocnepoBatenbHas CBA3b (CBA3b C MOMOLLbIO
Tenerpamm)
Ta6nuua 51: OnucaHne Knemm
Knemma MapameTtp Hactpouika no OnuncaHne
yMON4aHuio
LindpoBbie BxoAbl/BbIXOAbl, UMMY/bCHbIE BXOAbI/BbIXOAbI
12 - +24 B nocm. moka HanpsaeHve nutanua 24 B noct. Toka. MakcumanbHbii
BbIXOAHOW TOK paBeH 100 MA.
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Knemma MapameTtp Hactpoiika no OnucaHune
yMOnuyaHuio
13 Mapamemp P9.4.1.2 [8] Myck Lndposon Bxog.
«Knemma 13, yugposoli
8x00»
14 Mapamemp P9.4.1.3 [10] Pesepc Lndposon Bxog.
«Knemma 14, yugpposou
8x00»
15 Mapamemp P9.4.1.4 [1] Cépoc Mo>Ho BbI6paTb B KauecTse LMppOBOro BXoaa,
«Knemma 15, yugpposou LUMdPOBOro BbIX0Aa UM MMMYNbCHOTO BbIXOAA.
8X00» YcTaHOBKa N0 YMOIYaHMIo B KauecTBe LdppoBoro
BXxogja.
Mapamemp P9.4.2.2 [0] He ucnone3yemcsa
«Knemma 15, yugpposoui
8bIX00»
lMapamemp P9.4.5.1 [0] He ucnone3yemca
«Knemma 15, umnynbcHeil
8bIX00»
17 Mapamemp P9.4.1.5 [14] QukcuposaHHaa Lndpposoii Bxog,.
«Knemma 17, yugpposoli yacmoma
8X00»
18 ltapamemp P9.4.1.6 [0] He ucnonesyemcs LindpoBoil BXo, MOXET TakKe UCMOoNb30BaThCA AN
«Knemma 18, yugpposoti VIMMYNIbCHOFO BXOpA.
8X00»
20 - _ O6wwasn Knemma ansa unPpPOoBbLIX 1 AHANTOrOBbIX BXOAOB.
AHanorosble BXOAbl/BbIXOAbl
31 Mapamemp P9.5.1.1 [0] 0-20 MA Mporpammmnpyembiii aHanorosbin BbIXoA. AHanOroBbIn
«Knemma 31, pexxum» curHan paseH 0-20 MA nnu 4-20 mA npu makc. 500 Om.
32 - +10 Bnocm. moka HanpseHne nuTtaHna aHanorosbix Bxogos 10 B nocT.
ToKa. Makcumym 25 MA, 06bIYHO Mcnonb3yeTca Ana
NOAKMIOYEHUA NOTEHLMOMETPA UK TEPMUCTOPA.
33 Mapamemp P9.5.2.1 [1] Pexxum HanpaxeHua AHanorosblii Bxofi. MoXHO BblGUpaTh Mexay
«Knemma 33, pexxum» peXMmamy Hanps>KeHUa 1 ToKa.
34 lMapamemp P9.5.3.1 [1] Pexxum HanpsaxeHusa AHanoroBsbli BXog. MoXHO BbIOUpaTb Mexay
«Knemma 34, pexxum» peXmnmamm HanpsKeHua 1 Toka.
35 - - O6wwan kKnemma ana udpoBbIX U aHANTOrOBbIX BXOLO0B.

MNocnepoBaTenbHas cBA3b (CBA3b C MOMOLLbIO TenerpaMM)

«Hacmpotiku nopma FC»

61 - - BcTpoeHHbIN pe3ncTnBHO-eMKOCTHOM GUAbTP Ans
3KpaHa Kabens. TONIbKO ans noaknioyeHnsa sKpaHa
npwv Hannumm npobnem ¢ SMC.

68 (+) Ipynna napamempos G10.1 | - MnTepdeiic RS485. [InA KOHTAaKTHOro CONPOTUBEHNA

npefycMmoTpeH nepekntoYvaTtenb.
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yHKYuU»

Knemma MapameTtp Hactpouka no OnuncaHne
yMonyaHuio
69 (-) lpynna napamempos G10.1 -
«Hacmpoliku nopma FC»
Pene
(01,021 03) | Mapamemp P9.4.3.1 «Pene [9] Omka3 PenenHbin Bbixop Tvina Form C. 3Tu pene

pacrnonoXeHbl B Pa3HbIX MeCTax B 3aBUCUMOCTY OT
KOHbUrypauuy 1 Tunopasmepa nprBoaa.
Wcnonb3yloTca Ana noaKnoyeHna HanpaxkeHna
nepemeHHOro 1 NOCTOAHHOIO TOKa, a Takxe
Pe3NCTUBHDBIX U MHAYKTUBHbIX Harpy3oK.

7.10.5 Pasamepbl NpoBOAOB ynpaBneHna 1 AanHa 3a4nNCTKU N30aA4nn

CoefiHeHVA BbIMOMHATCA NyTeM BAABAMBaHMA B pa3bem CMIOWHOro nposoga. Mpv ncnonb3oBaHMM rmMbKoro (MHOrOXKUNbHOTO)
NpoBOAa PEKOMEHAYEeTCA MCMNONb30BaTb HAKOHEYHUKN. [py ncnonb3oBaHumM rmbKoro nposoga 6e3 HaKoHeUYHVKa pasbem cnegyeT
HacaXnBaTb NPV NOMOLLM HeGONbLLOW OTBEPTKM, Kak NMokasaHo Ha PrucyHok 41. MakcManbHbI pa3mep OTBEPTKM COCTaBAAET 3 MM.

PucyHOK 41: BcTaBKa NpoBOAOB B pa3bem

Knemma BBOfja-BbIBOAA

Knemma RS485

e30bv098.10
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Ta6nuua 52: CeueHue Kabenein Ansa KnemmMmbl BBOAA/BbIBOAA

Tun npoBopa

MonepeuHoe ceyeHne [Mm? (AWG)]

OnuHa 3aunctkn nsonauum A [mm (aronim)]

Teeppbin

0,2-1,5 (24-16)

8,5-9,5(0,33-0,37)

MOKUIN C HAKOHEYHNKOM

0,2-1,5(24-16)

8,5-9,5(0,33-0,37)

Ta6nuua 53: CeueHune Kabenen gna knemmbl RS485

Tun npoBoga

MonepeuHoe ceyeHne [Mm? (AWG)]

[OnunHa 3auncTtkn nsonauyum A [mm (gronm)]

Teepgabini

0,25-1,5 (24-16)

5-6(0,20-0,24)

TMOKNIN C HAKOHEYHNKOM

0,25-1,5 (24-16)

5-6 (0,20-0,24)

7.10.6 MNopkntoueHne sKpaHa kabens

DKpaH Kabena fosKeH NoMHOCTbIO ConpuKacaTbca ¢ 3axnmom IMC Ha
6bITb OTKPbIT MO BCE MOBEPXHOCTU. M36eraiiTe CKpyTOK.

a
iee)
000 |||
i
- \\J
SN

PucyHok 42: NpaBunbHoe NoAKnoYeHne 3KpaHa Kabens

7.10.7 PacnpegeneHune Harpy3kun/Topmos

Ta6bnuua 54: Knemmbl nogknioueHus

nnate IMC. Vi3onAauuio cnefyeT CHATb, SKpaH Kabena fonxeH

PacnpeneneHme Harpysku

-UDCn +UDC/+BR

Topmos

-BRn +UDC/+BR

« Hanpusogax MAO1a, MAO2a n MAO3a pekomeHZyeTCA NCMONb30BaTb MPOBOJ C COeANHUTENEM (LUTencenbHble rHe3ga
nnockue wrekepbl FASTON Ultra-Pod ¢ nonHocTbto n3onnpoBaHHbIM Koprycom, 521366-2, TE Connectivity).

. anI NCNoNb30BaHNN APYIrX pasmMepoB Kopnyca nogkno4vnTe npoBoda K COOTBETCTByIOLLleﬁ Knemme n 3aTAHUTE UX. Tpe6yeM0e
MaKCManbHOE ycunme npun 3aTaxKe BUHTOB CM. Ha 3agHen CTOpOHe KNeMMHOM KPbILWKWN.
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YBEOOMINEHMWE

Mexay knemmamu +UDC/+BR n -UDC moxeT umeTb MeCTo ypoBeHb HanpskeHua Ao 850 B nocT. Toka. 3aLymTa oT KOPOTKOro
3aMbIKaHVA OTCYTCTBYeT.

e30bv089.10

1) (2) ®3)

PucyHok 43: MopknioueHne pazbema /1A pacnpegeneHmns Harpysku u Topmosa

1 Pazbem 3 MopkntoueHne BbINOTHEHO

2 MogknioueHvie NPOBOAA K pasbemy

€30bv090.10

PucyHok 44: MopknioueHme K pacnpefeneHunio Harpysku 1 Topmosy

YBEOOMINEHMWE

OYHKLUNA TOPMOXKEHUA MA02A
MpuBogbl MAO2a nmetoT GYHKLMIO TOPMOXKEHMA TOSIbKO B MCNonHeHnun 3 x 380-480 B.

- He nogkniouaiite Kabenb TOPMO3HOMO pe3ncTopa K npeobpasosaTenam yactotbl MAO2a 1 x 200-240 B.
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(akTopbl, KOTOpble He06X0ANMO
yunTbIBaTb MPU SNEKTPOMOHTaKe

UDC +UDC

=

PucyHok 45: OyHKuua TopmoxeHusa MAO2a (3 x 380-480 B)

e30bv102.10
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Mpeo6pasosaTenu yactoTbl iC2-Micro M

PyKkoBOACTBO NO NPOEKTUPOBaHNIO Mopapok 3akasa

8 lNopAapok 3aKkasa

8.1 Kog mopenn

KoHdurypauus nprveoga oTpaxkeHa B KOROBOM 0603HaueHnmn mogenu. Kog mogenv MoXHO 1Cronb3oBaTh ANs ugeHTudmkaumum
KOHKPETHOM KoHbUrypauuy NpMBoAaa 1 ero BCTPOEHHbIX GYHKLMMA.

112 (3|4 |56 |7 8|9 /[10|11|12(13|14|15|16|17|18|19|20|21|22|23|24|25/26]27 ;
ijc|2|-|3|0o|F|A|[3|N|O|4|-]O0|1|A|2|E|2|0|F|O0|+|A|C|B]|C E
TINJO|2 Fl2 Al cC|Xx|x 3

Fl 4

PucyHok 46: Kog mopenn

Ta6nuua 55: Npumep oKoHYaTeNbHOro Kofa Mmogenv

OnuncaHne Mo3unyna QyHKUMA

lpynna nsgenua 1-6 iC2-30

KaTeropwusa nsgenusa 7-8 FA: npeobpa3oBaTesib YaCTOTbl, C BO3AYLUIHbIM OX/aXaeHnem
Tun u3genna 9-10

+ 3N: TpexdaszHblil UCTOYHVK MUTAHUA

+  1N: ogHOda3HbIN NCTOYHUK NUTAHWA

Hanpsxenve cety 11-12 - 04:380-480 B nep. Toka
« 02:200-240 B nep. Toka

HomunHanbHbIN TOK 14-17 01A2-43A0

Knacc 3awmtbl 18-20 E20: IP20/0TKpbITbIN THMN

Kateropwma SMC 21-22

+  FO: kateropus C1 (co BcTpoeHHbIM ¢unbTpom IMC)
«  F2:kateropusa C2 (co BcTpoeHHbIM dpunbTpom IMC)

«  F4: kateropus C4 (6e3 BcTpoeHHoro ¢punbtpa IMC)

TPOEHHbI TOPMO3HOM N IBaT K HaKoMm n.
BCTpoeHHbIN TOpMO3HOW NpepbiBaTent OA CO 3HAaKOMMMOC | 4 ACBC: co BCTPOEHHbIM TOPMO3HbIM NpepbiBaTenem

+  +ACXX: 6e3 BCTPOEHHOrO TOPMO3HOrO NpepbiBaTens

8.2 3aKa3 NpuHaaneXxHoCTen 1 3anacHbIX YacTen

Tabnuua 56: Koabl ans 3akasa npuHaaniexHocTen

Kateropusa HanmeHoBaHue petanu Koposbin
HOomep
KomnnekTbl ans nepeobopyaoBanud IP21/tun 1 | KomnnekT ana nepeobopygosanus IP21/1un 1, MAO1c 132G0188
KomnnekT gna nepeobopynosaHus IP21/tun 1, MAO2c 132G0189
KomnnekT gnsa nepeobopyposanua IP21/mun 1, MAO1a 132G0190
KomnnekT gna nepeobopynosanus IP21/tun 1, MA02a 132G0191
KomnnekT gna nepeobopynosanus IP21/Tun 1, MA03a™ 132G0192
KomnnekT ansa nepeobopyposanua IP21/mun 1, MAO4a™ 132G0193
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PykoBoACTBO NO NpOEKTUPOBaHMNIO MNMopapok 3akasa
Kateropwms HanmeHoBaHune petanu KopoBbin
HOoMep
KomnnekT ogna nepeobopyposanus IP21/Tun 1, MA05a™" 132G0194
KomnnekTbl ans nepeobopynosaHua NEMA 1 Komnnekt gnsa nepeobopynosaHusa NEMA 1, MAO1c 132G0195
KomnnekT ona nepeobopynosarHmsa NEMA 1, MAO2c 132G0196
KomnnekT gnsa nepeobopyposaHua NEMA 1, MAO1a 132G0197
KomnnekT ona nepeobopyposarHmsa NEMA 1, MAO2a 132G0198
Komnnekt gna nepeobopyposanua NEMA 1, MAO3a™ 132G0199
KomnnekT gna nepeobopyposarHua NEMA 1, MAO4a™ 132G0200
Komnnekt gna nepeobopyposanHua NEMA 1, MAO5a™ 132G0201
MoHTa)KHble KOMMNEKTbI pa3BA3blBaloLeN MoHTa)KHbI KOMNAEKT pa3BA3biBatowwen naHenn, MAO1c 132G0202
naHenu

MoHTaXHbIl KOMMNEKT pa3sAsbiBatoleln naHeny, MA02¢c 132G0203

MoHTaXKHbI KOMNAEKT pa3BA3biBatowwen naHenu, MAOTa 132G0204

MoOHTaXHbI KOMNNEKT pa3BA3blBatoLLeln NaHenu, 132G0205
MAO02/03a
MoOHTaXHbI KOMNNEKT pa3BA3blBatoLLEN NAHeNK, 132G0206
MAO04/05a™

Pasbembl Pasbem AnA ctaHAapTHOrO pe3ncTopa NocToaHHoro Toka/ | 132G0207

TOPMO3HOrO pe3ncTopa

UYMW v npnHagnexHocTn MaHenb ynpasnexus 2.0 OP2M 132G0234
KomnnekT gna MoHTaxa Ha nosepxHoctn OA2M 132G0235
KomnneKT ans ckpbiToro MoHTaxa OA2(M 132G0236
Kabenb naHenu ynpasnexus, 1,5 m OA2(M 132G0237
Kabenb naHenu ynpasneHus, 3 m OA2M 132G0238

' B AaHHbI MOMEHT He NOCTaBNAETCS.

Tabnuua 57: Koabl AnA 3akasa 3anacHbIX Yacten

Kateropums HavmeHoBaHue getann KogoBbiii Homep

BeHTUNATOPLI OXNaxaeHuA BeHTunaTtop oxnaxgeHus, MA02c 132G0215
BeHTunaTtop oxnaxgenusa, MAO1a 132G0216
BeHTunaTtop oxnaxgeHus, MAO2a 132G0217
BeHTunaTop oxnaxgeHns, MA03a™ 132G0218
BeHTunaTop oxnaxpeHma, MAO4a" 132G0219
BeHTunaTop oxnaxaeHns, MA05a" 132G0220

KomnneKTbl 3anacHbIX YacTen KomnnekT 3anacHbix yacten, MAO1c 132G0221
KomnnekT 3anacHbix yacten, MAO2c 132G0222
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Mopapok 3akasa

Kateropus

HanmeHoBaHue petanun KopoBbin Homep
KomnnekT 3anacHbix yactein, MAO1a 132G0223
KomnnekT 3anacHbix yacten, MAO2a 132G0224
KomnnekT 3anacHbix yacten, MAO3a™ 132G0225
KomnnekT 3anacHbix Yacteir, MAO4a™ 132G0226
Komnnekt 3anacHbix yacteir, MAO5a™ 132G0227

1 B HaCTOAIWMNIN MOMEHT He NOCTaBNAETCA.

8.3 3aKa3 TOPMO3HbIX Ppe3UCTOPOB

8.3.1 BBegeHue

Danfoss npegnaraeT WMPOKUiA aCCOPTUMEHT Pa3fIMYHbIX PE3NCTOPOB, CNeLmanbHO pa3paboTaHHbIX 4J1A HALLMX NPUBOAOB. B 3ToM
pasgene nepeuncieHbl Kogpl Ana 3aka3a TOPMO3HbIX pe3ncTopoB. CONPOTUBNEHVE TOPMO3HOIO PE3MCTOPA, YKa3aHHOE B Koge And
3aKa3a, MoxeT 6bITb Bonblue CONPOTUBNEHUA Ryey. B 3TOM Ciyuae GakTnueckinin TOpMO3HON MOMEHT MOXET ObITb MeHbLLE
MaKCVMasibHOro TOPMO3HOFO MOMEHTa, KOTOPbI MOXeT 06ecrneunTs NpuBos.

8.3.2 3aKka3 TopMo3HbIx pe3unctopoB 10 %

Tabnuua 58: iC2-Micro Frequency Converters — ceTb: 3 x 380-480 B nep. Toka, pabounii uukn 10 %

HomunHanbHas RN Rwun. | Rropm. | Rpex. | Propm. | Komana | MNepuop CeueHne TennoBoe | MakcumanbHbIN
MOLYHOCTb (HO) Hom. @ 3aKasa nposopaHuKa™" pene TOPMO3HOW
MOMEHT C
pesncrtopom
3 dasbl, 380- [KBT | [OM] [Om] | [Om] [KBT 175Uxxxx [c] [mm2 (AWG)] [A] [%]
480 B (n.c)l (n.c)l
05A3 2,2 139 | 163,95 | 155 | 0,190 3008 120 1,5(16) 0,9 131
(3,0) (0,255)
07A2 3(40) | 100 | 11886 | 112 | 0,262 3300 120 1,5(16) 13 131
(0,351)
09A0 4(50) | 74 87,93 83 0,354 3335 120 1,5(16) 1,9 128
(0,475)

' Bca cuctema Kabenen [omKHa COOTBETCTBOBATb rOCY4apPCTBEHHbBIM 1 MECTHBIM HOPMaM 1 MPaBMIam B OTHOLLEHUN CEYEHNA NMPOBOAHVKOB U
TemnepaTypbl OKpy»KaloLLen cpepl.
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Danifi

PyKkoBoACTBO MO NPOEKTNPOBaHNIO Mopapok 3akasa
8.3.3 3aKa3 TopMO3HbIX pe3nctopos 40 %
Ta6nuua 59: iC2-Micro Frequency Converters — ceTb: 3 x 380-480 B nep. ToKa, pabouuin uukn 40 %
HomunHanbHas Pu Rwun. | Rropm. | Rpex. | Propm. Kog ana | lMepuog CeueHne TennoBoe | MakcumanbHbIn
MOLUHOCTb (HO) — @ 3aKa3a npoBogHuKa' pene TOPMO3HOW
MOMEHT C
pesncTtopom
3 ¢a3bl, 380- | [kBT | [Om] | [Om] | [Om] | [kBT | 175Uxxxx [c] [mm? (AWG)] [A] [%]
480 B (T4) (n.c)l (n.c)l
05A3 2,2 139 | 163,95 | 155 | 0,807 3312 120 1,5(16) 2,1 131
(3,0) (1,082)
07A2 3(4,0)| 100 | 11886 | 112 | 1,113 3313 120 1,5(16) 2,7 131
(1,491)
09A0 4(50) | 74 87,93 83 1,504 3314 120 1,5(16) 37 128
(2,016)

' Bca cuctema kabeneii fonkHa COOTBETCTBOBATb rOCYAAPCTBEHHbBIM 1 MECTHBIM HOPMaMm 1 NpaBuiamM B OTHOLIEHWWN CeYEHNA NPOBOAHNKOB 1
TemnepaTypbl OKpyKatoLLel cpeabl.
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PykoBoACTBO MO NpOeKTUPOBaHMIO NHpekc
NHpekc
D HanpsxeHne 44
du/dt 44 YcTaHOBKa 70
Tunbl 71
M3onauua 71
E Qaza 73
ETR 72 MNopknoueHne 74
OunHamnyeckoe TopMoXKeHne 28
| OwupekTtunea ErP 12
IP20/0TKPbITHIN TUN 17.47 54 JnpeKTrBa N0 HU3KOBOIbTHOMY OO0PYAOBAHMIO......cevenecevnrecerseenes 1
IP21/UL, Tun 1 17,48, 54 DVpeKTvBbI 1
OncraHUMOHHbIE KOMaHAbI 14
[ononHuTenbHaa gOKyMeHTaumA 7
M JocTtyn ana obcnyxmBaHus 55,60
MyDrive® Insight 27
E
N EAN 52
NEMA 1 49 EBponeiicknii TOBapHbIl HOMep 52
EcTrectBeHHOe BO3AyLIHOE OXNaXkaeHne 59
P
PELV (3aLUTHOE CBEPXHN3KOE HAMPAMKEHNE).courecermsecerssncrrssscerssneneens 68 K
MKunas cpepna 42
R KypHan nusmeHeHnin 7
RoHS directive 12
RS485 18,36,80 3
3asemneHuve 77
U 3anacHble yactu 84
UKCA 1 3awmTa oT neperpysKku 32
A n
ABTOMaTMYeCKue BbiKoYaTenu 38 EHBepTop ;—’
AKyCTUYECKUI WYM 40 /HAVKATOP®I
AHaOTOBbIN BXOL 35 WHCTpyKLMK No TexHnKe 6e3onacHocTn 9
o WcTopua nameHeHnii LOKYMeHTa 7
b
K
bnok-cxema 14 .
BonTbl 57 KBanndnumposaHHbiit nepcoHan
KnemmHas Kpbiwwka
B Knemmbl ynpasneHus

BuHTDBI

Boinpamutenn

il

Leuratenb

Tok

BeHTUnATOp OxnaxxpgeHua 56, 84
BepxHun npegen ckopoctun 74
57

BHewHne gaTumkm 73
BHeLwHWIn KOHTpoONNep 14
Bpemsa HapacTaHus 44
BcTpoeHHbiin dunbTp 17
BcTpoeHHbiin dpunbTp IMC 17,43
Bxop ceTeBoro nutaHus 14
BxogHoe nutaHue 15,77
Bxogbl 1 BbIxOAb! yripasneHus 33
14

KoHTponb cocToAaHnA 14
3awmTa oT neperpysku 14

15

Tennosas 3awuTa 17
[nvHa kabens 43

Kon mopgenn
KommyTauuma Ha Bbixofe
Komnnekt ona nepeobopynosanus IP21/Tun 1.
Komnnekt ana nepeo6opyaoBaHma NEMA 1......ecennecenneees
KomnnekT 3anacHbIx yacTten
KomnnekT noctaBku
KoHpeHcaTopHas 6aTapesn

KoHCTpyupoBaHue ¢ y4eToM 3KONOrmyeckux TpeboBaHu.......... 15
KoHTponb Temnepatypbl 72
KoHourypatop 7
KopoTkoe 3ambikaHue 73
KoadpuumeHT mowHoCTM 14
KN4 cucrembl 15
Ji

JInctnnr Ul 1
M

Mapkuposka CE 1
Mapkunposka KC 11
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PyKkoBoACTBO MO NPpOEKTUPOBaHNIO NHpaekc
MegununHckne ycTponcrsea 8 PaspeweHnn 11
MexaHnyecknii yaepxmsatowmin TOopMo3 28 PasbemRJ45 18
MuHUManbHble 3a30pbl 418 OXaxaeHna 59 Pa3zbembl NUTaHUA 39
MomeHT nHepummn 73 PacnpepgeneHune Harpysku 80
MoHTax Pe3uncTopHoe TopmoxeHne 28
DaKTOopbl, KOTOPbIE HEOOXOANMO YUUTBIBATD.covvevevenecereseressnenes 56
Mecra 57
HanpasneHua 57
. . CeepeHus o6 nspenun 7
MOHTa>KHbIN KOMMNEKT Pa3BA3bIBAIOLLEN NAHENM .....cueeeeeneareerenne 84
CaBwxHasa gBepua
HdemoHTax 22
[OBTOPHbBIN MOHTaX 23
HanpsxeHne Ceptudukat CSA/cUI 1
MpeaynpexpaeHne, Kacatoleecs TEXHUKM 6€30MacHOCTW.....9  CepTrudukartol 11
HwXHWIA npenen ckopocTtu 73 Ceptnoukaums B Kopee 1
CunoBoe obopypoBaHue 16
CrMBON COOTBETCTBUS HOPMATUBHBIM TpebosaHuamM RCM.......... 11
Cumonbl 8
O6paTtHas cBA3b CUCTEMDI 14
Cnctema cunoBoro npusoga 15
O6Lwme TpeboBaHUA 06eCneYeHN 6E30MACHOCT ... veenreesmreesnnees 8 CK3 14
CHWKeHMEe HOMUHANbHbBIX XapPaAKTEPUCTUK..vvererrererenes 17,44, 45, 46
CooTBeTCTBME AUPEKTMBE O MALLMHHOM 0060PYAOBaHUM. ........... 12
MaHenb ynpaeneHua 19 CnpaBouHbI MaTepuan 7
MaHenb ynpaenexua 2.0 OP2 19 CpegHekBagpaTUYHOE 3HAYEHME TOKA 14
MNeperpes 72 Cratnueckas neperpyska B pexxmme VVC+ 73
MNepemeHHbIN TOK Cxema coeiIuHeHNN 7,62
MuTalowasn ceTb 14 CxeMmbl pacnosioXKeHNa OTBEPCTUI 58
Bxon 14,77
®opma KonebaHuU 15
Topmo3 28 TexHnyecKme xapakTepucTmkm
MuTaHmne oT ceTn 31,31,32 P P
CeTb 32
MNosTOpHaa dpopmoBKa KOHAeHcaTopa 52
BbixogHaa mowHOCTb ABUraTens 33
MNopknoueHne 3a3emneHns 74
. XapaKTepuUCTUKN KpyTALLEro MOMEHTa 33
MoaknoueHne K NuTatoLen cetn 74 .
Linpposoi Bxog, 33
MogknioueHme aKpaHa Kabena 80 .
. MmnynbcHbIN BXOA 33
MoCTOAHHDIN TOK .
Lindposoi Bbixog, 34
Tok 14 .
MMnynbcHbIN BbIXOA 34
WnHa 14 .
AHanorosbI BXOf, 35
Peaktop 14 .
AHanoroBbIN BbIXOp, 35
Topmo3 28 N
PenenHbin Boixog 35
MoTeHuynomeTp 20
BcnomoratenbHoe HanpseHue 36
MoTepu MmowHOCTN 15
MpaBnna 6e3onacHON 3KcnyaTaymm 8 Tvnei cetn 63,63
P yatay ToK yTeuku 64, 65, 67
MpaBunna 3KCNOPTHOrO KOHTPONA 13
TOK YTeUKM;
MpeBbiweHne HanpsaXeHs, CO34aBaeMoe ABUMaTENEM................ 73 TopMo3
MNpepen KpyTALEro MOMeHTa 73 P

MNpepen no Toky.

73

38

MpegoxpaHutenu

I'IpeACKasyemoe HenpaBuibHOE NCNOJIb30BaHNE

........................... 14

14

I'IpmmeHeHl/le Mo Ha3Ha4yeHno

MpunHagnexxHoCcTn 83
MpuHyguTenbHoe oxnaxageHve 59
Mpoun3BogcTBeHHas cpena 42
MNponagaHne HanpaxeHuA 73
Pagunatop 56
Pasmep kabens 76
Pa3smepbl

IP20/0TKpbITbIN TN 47

IP21/UL, Tvin 1 48

NEMA 1 49
Pasmepbl NpoBOAOB ynpaBneHua 79

Topmo3Hom npepbiBaTeNb
Topmo3Hou pe3ncTop
TpaHcnopTnpoBKa
TpeboBaHWA B OTHOLWWEHUW CUNOBbIX Kabenen
TpeboBaHuA B oTHoweHun IMC

Cunosble Kabenu 67

3asemneHuve 67

Kabenu ynpasneHus 68
TpeboBaHNA K MOMEHTaM 3aTAXKN 74
Ypanaemas 3arnyLuka 76
Ycnoeua MoHTaxa 54
Ycnosua okpy»atoLein cpeapl

XpaHeHwne 36

TpaHcnopTupoBKa 37

Jkcnnyartauua 37
YcnoBua skcnnyatauum 54
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Mpeo6pasoBatenu yactoTbl iC2-Micro

PykoBoACTBO MO NpOeKTUPOBaHMIO NHpekc

YTBepaeHuA TMNoBoro obpasua 1 3

Yrunmsauna 52,52,52 DKpaHUPOBAHHbIN Kabenb 76
SKcTpemManbHble ycnoBusa paboTbl 73

0] DneKTPOMarH1THasA coBmecTumocTtb (OMC)

(QaKTopbl, KOTOPble HEO6XOAUMO YUNTBIBATb NPY TEXHUUYECKOM YpoBeHb COOTBETCTBUA 41

06CnyXnBaHWK 55 TpeboBaHVA K U3NyYeHno 42

OunbTp BY-nomex 14 TpeboBaHWA K NOMEXOYCTONUYNBOCTH 42

OyHKUMA TOPMOXKEHUA 30 CoBmMecTMMOCTb 43
DneKTPOMarHUTHble MOMeXM 8

X DNeKTPOHHOE TENNOBOE pene 72
3MC

XpaHenue 33 Onpektunea 12
DHeproa¢pHeKTMBHOCTb 15

I—l DTUKETKU 50

Llenb pykoBoacTtsa 7 DTUKETKWU Ha ngenuun 50,50

Llenb (cxema) ynpaBneHus 15 JTUKeTKW Ha npuBope 50
DTUKETKM Ha yrnakoBke 51

y

YepTexm 7
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