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Kak nosnb3oBaTtbCcs
AAaHHbIM PYKOBOACTBOM

PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hUbTPOB

1 Kak nosib30BaTbCs AaHHbIM
PYKOBOACTBOM

B naHHOM pyKOBOACTBE MO MPOEKTUPOBAHUIO
paccMaTpunBaloOTCA BCE aCNeEKTbl, CBA3aHHbIE C

1.1.2 CokpaweHuns

BbIXOAHbIMU PUIbTPaMK ans MepemeHHbIM Tok B~
npeobpasoBaTenei 4acTtoThbl, OT Bbl6Opa AMepuKaHckas eaMHuua M3MepeHus AWG
NOAXOAALLEro BbIXOAHOro hunbTpa ANns NpoBOAHMKOB
COOTBETCTBYHOLLEr0O NMPUMEHEHNS A0 Amnep A
WHCTPYKLUMIA MO ero MOHTaXy u ABTOMaTuyeckas agantauua agBuraTtens AAL
nporpamMMMpoBaHuto npeobpasoBaTens Mpeaen no Toky Ium
HacroTb!. Mpaaycsbl Llenbcusa °C
TexHu4yeckas nutepaTypa komnaHun Danfoss pany =
Takxxe A0CTynHa B MIHTepHeTe no agpecy: MoCTOAHHbBIA TOK B=
http://www.danfoss.com/Russia/BusinessAr Tun npueoaa D-TYPE
eas/DrivesSolutions/Documentation/Techni SNeKTPOMarHUTHas COBMECTUMOCTb 3SMC
cal+tDocumentation.htm DneKTpoHHOEe TennoBoe pene TP
1.1.1 CnmBonbl MpuBoa FC
Mpamm r
B faHHOM PyKoBOACTBE MCMOJb3YHOTCA Fepu ry
cnepyrolme CUMBONbI: Kunorepu KL
MecTHasi naHesnb yrnpaBneHus
NMPUMEYAHME v AL LCP
YKasaHue Ha TO, UTO AO0J1XKEH y4YecCTb €Tp M
nonb3oBaTesb. MunnureHpu (MHAYKTUBHOCTb) MIH
Munnuamnep MA
ACAUTION r
MunyTa MUH
NpeanynpexxaeHune obwero MporpamMmHoe obecneyeHne MCT MCT
xapakrtepa. (BHuMmaHue!) HaHodapaa HO
HbloTOH X MeTp Hm
AWARN I N G HoMuHanbHbIN TOK ABUraTens Imn
HoMuHanbHas YactoTa ABuraTens fm,n
NMpeaynpe>xxaeHne o BbICOKOM HoMMHanbHas MOLWHOCTb ABUraTens Pum,n
HanpsbkeHun. (MpeaynpexxaeHne!) HoMuHanbHoe HanpshkeHue asuratens Umn
xy . MNapameTp nap.
Ka3aHWe€ HaCTPOMKK MO yMONTHaHWIO 3alMTHOE CBEPXHU3KOE HanpsKeHne 3CHH
HoMWHanNbHbLIM BbIXOAHOW TOK MHBEPTOPA Tiny
Yuncno o60poToB B MUHYTY 06/MnH
CekyHaa C
CMHXpOHHas YacToTa BpalleHus Ng
MpenenbHbI KPYTSALWNIA MOMEHT Tim
BonbTbl B
MaKkcuMasnbHbI BbIXOAHOW TOK TyiT,max
HoMMHanbHbIN BbIXOAHOMW TOK I
VLT,N

npeobpasoBartens 4acToThbl
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Be3onacHoOCTb u
COOTBETCTBME CTaHAapTaM

PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hMbTPOB

2 Be3onacHoCTb U COOTBETCTBUE
CTaHAapTam

2.1 Mepbl NpeaoCTOPOXHOCTU

ObopynoBaHue, cogepxallee
SNEeKTpn4yeCKne KOMMNOHEHTbI, HENb34
YTUAU3UPOBaTL BMECTe C 6bITOBbIMU
0TX0AaMM.

YTunusaumsi Takoro o60pyoBaHus
[OJKHA OCYLLECTBAATLCSA OTAENLHO B
C60prIX NYHKTax oTxo40B
3N1EKTPUYECKOr0 U 3N1EKTPOHHOIO
060pyaoBaHMS B COOTBETCTBUM C
MECTHbIMWU HOPMaMu U AENCTBYIOLLMM
3aKOHOAATEIbCTBOM.

MCC 101/102

PykoBOACTBO MO NPOEKTUPOBAHMUIO

C us

2.1.1 CootBeTcTtBME TpeboBaHusaM CE n
Mapkuposka CE

YTo Takoe cooTBeTrcTtBMe Tpe6oBaHuam CE n
mMapkuposka CE?

Llenbto mapkupoBku CE aBnseTtcsa ycTpaHeHue
TEXHUYECKUX NPensTCTBMIA NMpU ABUXEHUM TOBApOB BHYTPU
EBponeickon accoumaumm csoboagHom toprosan (EACT) un
EBponeiickoro coto3a (EC). EC BBen 3Hak CE kak npocTon
cnocob nokasaTb, yAOBNETBOPSET N nsaenme
cooTBeTcTBYOWMM anpekTueam EC. 3Hak CE Huuero He
rOBOPUT O TEXHUYECKMX YCIIOBUSIX UIIN KayecTBe usagenus.

AvpekTBa 0 HU3KOBOJIbTHOM 060pyAOBaHUM
(73/23/EEC)

B coOTBETCTBUM C ANPEKTUBOM O HU3KOBOJIbTHOM
obopynoBaHmn oT 1 aHBaps 1997 r., npeobpa3soBaTtenu
4acToThbl AO/MKHbI MapkMpoBaTbCs 3HakoM CE. AupekTnBa
OTHOCUTCS KO BCEM 3JIEKTPUYECKUM MaLLUHaM,
060pyAoOBaHUIO N YCTPOMCTBAM, B KOTOPbIX UCMOMb3yeTcsl
HanpshxeHue B AnanasoHax 50 - 1000 B~ n 75 - 1500
B=. KomnaHusa Danfoss ctaBuT 3Hak CE cornacHo 3Toin
OVPEKTMBE M MO 3anpocy NpefocTaBnseT AeKiapaumio
COOTBETCTBUS.

IACAUTION | (NMPEAYNPEXAEHUA)

Mpu sKkcnyaTaummn noBbILIAETCS TeMnepartypa
nosepxHoctn ¢unbtpa. HE MPUKACAUTECH k dunbTpy BO
BpeMs paboTbl.

|AWARNING|

3anpeLlaeTcs BbINOAHATL Kakne-nmbo paboTbl Ha
$GunbTpe BO BpeMs akcnayataumm. KacaHue
3M1eKTPUYECKMX AeTasle MOXET NMpUBECTU K
CMepTesIbHOMY MOPaXXeHUI0 Aaxke Nocsie OTKIYEHMS
obopynoBaHus oT npeobpasoBaTens 4acToTbl UK
AsuraTens.

[AWARNING]

Bo nsbexaHune nopaxeHus SNeKTPUUECKUM TOKOM,
nepes obcnyxuBaHueM dunbTpa He06X0AMMO BbXAATb
Mo KpamHel Mepe BPeMS CHATUS HaMpsXXeHUs,
yKasaHHoe B pyKOBOACTBE MO NPOEKTUPOBaHMUIO
COOTBETCTBYIOLLEro NpeobpasoBaTensi 4acToTbl.

NMPUMEYAHUE

3anpellaeTcs peMOHTUPOBAaTb HEUMCNPABHbINA UNLTP.

NMPUMEYAHME

®unbTpbl, NpeAcTaBNeHHble B JAHHOM PYKOBOACTBE MO
NpOEKTUPOBaHMIO, creunanbHo paspaboTaHbl 1
ncnbiTaHbl 4na npeobpasoBaTenen YacToTbl KOMMNaHUM
Danfoss (FC 102/202/301 n 302). KomnaHus Danfoss
He HeceT OTBETCTBEHHOCTb 3a MCMOJIb30BaHue
BbIXOAHbIX OUNBTPOB CTOPOHHUX MOCTABLLNKOB.

NMPUMEYAHME

CHsaTble ¢ npousBoacTBa LC-dbunbTpbl (CMHYyconzanbHble
bunbTpbl), KOTOPble 6bIIM paspaboTaHbl Ans
npeobpasosatenen cepun VLT5000, asnsaoTcs
HEeCOBMeCTUMbIMU C npeobpasoBatensmu cepum VLT FC
100/200/300.

OpaHako HoBble OUNLTPbI COBMECTUMbI Kak € cepueit FC,
Tak n c cepueni VLT 5000.

MPUMEYAHMUE

MpuMeHeHuns ¢ HanpshkeHnem 690 B:

Onsa aBuratenei, KOTopble He NpeaHasHayeHbl
cneunanbHo ans paboTel ¢ NpeocbpasoBaTeneM 4acToThbl
WU He UMEKT ABOMHOW u3onsaummn, komnaHmsa Danfoss
HaCTOSATENbHO pekoMeHAayeT npuMmeHeHne dunbtpos dU/dt
WU CUHYCOMAanbHbIX (PUIbTPOB.

NMPUMEYAHME

CuHycovaanbHble GUAbTPbI MOMYT UCMOb30BaTLCS C
4acToTaMn KOMMYTaLMU Bbllle HOMUHANbHOIO 3HAaYeHus,
HO UX HEeNb3s NPUMEHSTb C YacTOTaMM KOMMYyTaUUK HUXe
HOMMHaNbHOIo 3HauYeHust 6onee yeMm Ha 20 %.

NMPUMEYAHME

OunbTpsbl dU/dt, B oTAanume oT CMHYyconaanbHbIX
pnNLTPOB, MOrYT NCNOMBL30BaTLCA C HaCTOTOM KOMMYyTaLuuMu
HMXe HOMMHANbHOro 3HayeHus, a BOT YacToTa
KOMMyTauuu Bbllle HOMUHANbHOIO 3HaYEeHWS BbI3OBET
neperpes punbTpa,  NOTOMY ee cneayeT mnsberaTb.

4 MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM
TOBapHbIM 3HAKOM kopnopauun Danfoss



Deanfis

BBeaeHune

PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

3 BbIxoaHble HUNbTPbI:
BBeAEHME

3.1 Mouemy cneanyeT Mcnoab3oBaTb
BbIXOAHblIE PUNLTPLI

B naHHOM rnaBe onucbIBaeTCs, 3a4eM U B KakuUX
Crny4yasix UCnosb3yTCH BbIXOOHbIE (UNbTPLI C

npeobpasoBaTenemM YacToTbl komMnaHuu Danfoss.
naBa umeeT 4 pasgena:

e 3awmTa nlonaunm asuraTtens

e CHMXEHMe aKyCTUYeCcKoro wyMa gsurartens

e CHUXEHWE BbICOKOYACTOTHbIX NIEKTPOMArHUTHbIX
nomex B kabene asuratens

e [10AWMNHMUKOBBIE TOKM N HanpsXXeHnsa Ha Bany

3.2 3awumTa n3onauum geuraTtensd

3.2.1 BbixogHOe Hanps)xeHue

BbixogHoe HanpsixeHne npeobpasoBaTesis 4acToThbl
npeacTtasnsier cobon nocnenoBaTesibHOCTb
TpaneuenaanbHbIX MMNYNbCOB NEPEMEHHON LUMPUHDI
(WMPOTHO-UMNYNbCHAA MOAYNSAUMS), KOTOpble
XapaKTepu3yrTCs BpEMEHEM HapacTaHusa MMNynbca
tr.

Mpw nepeknYeHNN TpaH3NCTOpPa B MHBEPTOPE
HanpshkeHWe Ha KiieMMax ABuratesnsl noBbiaeTcs
Ha ko3 duumenT dU/dt, KOTOpbIN 3aBUCUT OT:

e kabena gsuraTtens (Tun, ceyeHne, AnvHa,
Hann4Me NI OTCYTCTBME BKPAHMPOBaHMS,
WHOYKTUBHOCTb U EMKOCTb),

® BbICOKOYACTOTHOMO BOJIHOBOIO MOJTHOIO
3/IEKTPUYECKOr0 COMPOTUBEHUS ABUraTENS.

M3-3a paccornacoBaHusi BOJIHOBOIO MOJSTHOMO
conpoTuBneHus kabensa v aABuratens BO3HMKaeT

3 deKT oTpaxxeHUs BOJH, Bbi3biBalowWwmii “apebesr”
OT BbIOPOCOB HaMpsXXeHUs Ha KleMmax ABuratens —
CM. puc. 3.1. BonHoBoe nosiHOe conpoTUBIIEHME
ABuUraTtens CHMXaeTCcs C yBelnmyeHmeM Tunopasmepa
ABuraTens, nNpyu 3ToM yMeHblUlaeTcs
paccornacoBaHue € NOJSIHbIM CONPOTUBIIEHNEM
kabens.

Bonee HM3KkMn KoadduumeHT oTpaxeHus (IN)
yMeHbLlaeT oTpaXeHune BosH, 6bnarogaps yemy
CHWXAIOTCA BbIBpPOCHI HAaNpsXXeHus. TUNUYHble
3HayeHus ykasaHbl B Tabnuue 3.1.

B cnyyae napannenbHbiX Kabenewn nx BosIHOBOE
NMOJIHOE COMPOTUBIIEHNE CHMXKAETCS, YTO Bbi3blBaET
yBenn4yeHne KoaphuumneHTa oTpaxeHus u
noBblWeHne Bbibpoca HanpsixeHns. CM.
LOMNONTHUTENbHYIO MHGpOpMaumto B cTaHaapTe IEC
61800-8.
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Puc. 3.1 MNpvMep BbIXOAHOrO HanpskeHus npeobpasoBatens (MyHKTUPHAS JIMHUA) U HaMNpPsXeHUs Ha KieMMax ABuratens npu
ncnonb3oBaHuM kabens anuHon 200 M (cniowHas nMHUs)
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BBeaeHune

PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

TunoBble 3Ha4YeHNs BpeMeHN HapacTaHus
nMnynbca t. n NMKoBoro HanpsxeHusa Upgak
N3MepsAITCS Ha KieMMax ABuUraTens Mexay
AByMs dazamu.

Ha npakTuke ncnonb3yrTCs ABa Pa3HbIX
onpeaeneHns BpeMeHW HapacTaHMs MMNysbca
t.. MexayHapogHble ctaHaapTbl MOK (IEC)
onpeaensioT BpeMsa HapacTaHus MMNyJsbca
Kak Bpemsa mexay 10 % v 90 % nukosoro
Hanps)XeHnsa Upgak-

HauwnoHanbHas accoumaumnsa npovssoauTenei
anekTpoobopynosaHus CLUA (NEMA)
onpeensieT BpeMsa HapacTaHusa nMnynbca
Kak spemsa mexay 10 % v 90 %
OKOHYaTesIbHO YCTaHOBMBLLErocs
HanpsHKeHWsi, KOTOPOe PaBHO HAMpPSXXEHULO
3BEHa MOCTOAHHOro Toka Upc. CM. puc. 3.2 1
3.3.

Onsa nony4vyeHnsa npmbnmanTenbHbIX 3HAUYEHUN
ONVHbI Kabens n HanpskeHus, He
YNOMSIHYTbIX HUXE, NCMONb3YNTe cneaytouiee
3MNNpUYEcKoe NpaBuo:

1. BpeMsa HapacTaHusa nMmnynbca
yBEMYMBAETCA MO Mepe yBEeNYEHUS AJSTNHbI
Kkabens.

2. Upgak = HanpsiXxeHne 3BeHa MOCTOSAHHOIO
Toka x (14I); I npeacraBnser cobon

KO3 DULNEHT OTPaXeHUs, TUNOBbIE
3Ha4YeHMs KOTOPOro MOXHO YBUAETb B
Tabnnue Huxe (HanpsiXkeHne 3BeHa
NMOCTOSIHHOIO TOKa = CeTeBOe HanpsiXeHune X
1,35).

3. dU/dt = 0,8 X UPEAK/ tr
dU/dt = 0,8 x Upc / t, ( NEMA)

(IEC)
(NEMA)

(Ana dU/dt ¢punbTpOB, BpEMS HapacTaHus
uMmnynbca, Upgak NpY pasnnyHom annHe
Kabens MOXHO HalTK B PyKOBOACTBE MO
npoektuposaHuio npusoga VLT FC)

MoLwHOCTb Zm [Om] r
asuratenst [KBT]
<3,7 2000 -5000 0,95
90 800 0,82
355 400 0,6

Tabnuua 3.1 TunoBble 3HaYeHUNA
ko3 durumneHToB oTpaxeHus (IEC 61800-8).

OnpeaeneHusi BpeMeHU HapacTaHusa mMnynbca t,
cornacHo craHpaptam IEC u NEMA

U

Upeak —
09x Upcak b

130BT126.10

Upc

0.1 x Upeak 4

¥
top-IEC

Yodec tp
Puc. 3.2 Cranpaprt IEC

U4

Upeak‘ ————————

130BT127.10

09xUpc bococeeee

0.1x UDC R —

t
10-NEMA t too-NEMA

Puc. 3.3 Ctanpapt NEMA

B pa3nunyHbIX CTaHAapTax M TEXHUYECKMX cneundukaumsax
yKasaHbl 4onyCcTuMble npeaenbHble 3HayeHUs Upgax U tr
ANS pasnNnyHbIX TUMOB ABuraTenen. Hekotopble 13
oblweynoTpebuTenbHbiX NpeaenbHbIX 3HaYeHWI NoKa3aHbl
Ha puc. 3.4.

e IEC 60034-17 - npenenbHble 3Ha4YeHNs ans gsuratenemn
obuero HasHayeHus, NMTaeMbIX OT NpeobpasoBaTens
YacToTbl HanpshxeHnem 500 B

e IEC 60034-25 - npeaenbHble 3Ha4YeHUS

Ansa apuratenen, paboTtatowmx ¢ npeobpasoBaTenem
4acToTbl 4O HOMWUHANbHOW CKOPOCTU: KpmBasa A — ans
asurartenen HanpsxenHmem 500 B, kpuBas B - ans
ABuratenen HanpshkeHnem 690 B.

e NEMA MG1 - cneumanu3ampoBaHHbie agBuratenm c
nuTaHneMm oT npeobpasoBaTenss YacToThbl.

Ecnv B Bawmx ycnoBusix pesynbTupyowme 3HadeHms Upgak
U t, NpeBbIWatoT npesesbl, yCTaHOBJIEHHbIE AJlS
NpUMEHSIEMOro ABuraTens, To ANS 3alMTbl ero U30sLMK
Heo6X0ANMO UCMOJIb30BaThb BbIXOAHON BUNbTP.
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BBegeHue PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB
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Puc. 3.4 MNpepenbHblie rpadmku ana 3HayeHUi Upgak M
BpPEeMEeHU HapacTaHua uMmnynbca t,.

3.3 CHMXXeHne aKyCTMYeCcKoro wyma
Asurartens

Bocrnpoun3BoaMMbIN ABUraTENAMU aKyCTUUECKUIA WYM
MMeeT TPU OCHOBHbIX UCTOYHMKA.

1. MarHMTHbIN WYM, BOCMPON3BOAMMbIN KOMbLAMU
ABUraTens u3-3a HaMarHM4ymBaHus.

2. LWyM, BOCMpPOU3BOAMMbIN NOAWMMHUKAMW ABUrATENS.

3. Lym, BOCI'IpOVIBBODMMbIVI BEHTUMSIUMEN ABUraTens.

Ecnu nuTaHmne aBuratens ocyLecTBAsSeTcs oT
npeobpasoBaTens 4acToThbl, HANpPSXXeHUe C LWMPOTHO-
MMnNynbCHOM Moaynsuumen (LLUINMM), npunoxeHHoe K
ABUraTento, Bbi3blBaeT AOMNOSHUTENbHbIN MarHUTHbIA
WYM Ha YacToTe KOMMYyTauun U MosIBIEHWE FapMOHUK
4YacToTbl KOMMyTaumun (Kak nNpaswfo, B ABa pasa
NnpeBbIWaWnNX AAHHYH0 4acToTy). B HeKoTopbIx
cny4asix 3To Henpuemnemo. [Ans ycTpaHeHus
AOMNOJSIHWUTENBHOMO WyMa KOMMyTaumn Heobxoammo
MCMOoJ1b30BaTb CMHYCOMAANbHbIN (MGUNLTP, KOTOPLIN
OTPUNLTPOBLIBAET UMMY/IbCHOE HaNpsiXXeHne oT
npeobpasosaTtens yactoTbl 1 o6ecneunsaeTt
CMHycounaanbHoe MexaydasHoe HanpskeHne Ha
KNneMMax gBuraTtens.

7 MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM
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BBegeHue PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

3.4 CHMXXeHne BbICOKOYACTOTHbIX 9/1EKTPOMarHMTHbIX NoMex B kKabene aurartens

Ecnu ¢ounbTpbl HE ncnonb3ykoTcs, To “Apebe3r” oT BbIBPOCOB HaNpsXXeHusl, NOSBASIOWErocs Ha KieMMax
ABuraTtens, siIBNSeTcs OCHOBHbIM UCTOYHUKOM BbICOKOYaCTOTHOroO wyma. Ha puc. 3.5 nokasaHo
COOTHOLLEHME YacToTbl “Apebe3ra” HanpsXXeHUs Ha KJleMMax ABUraTens n cnekTpa BbICOKOYACTOTHbIX
KOHAYKTMBHbIX MOMeX B ero kabene.

KpoMe 3TOro KOMMOHEHTa LWyMa UMETCS U Apyrue, Takme Kak:

e CMHda3Hble HanpshxeHna Mexay dasamum 1 3emMnern Ha 4actoTe KOMMyTauMnm U UX rapMOHUKK — BbICOKas
aMnanTyAa, HO HM3Kas 4YacToTa.

e BbicokoyacToTHbIM WwyM (Bbiwe 10 MI'Y), BbI3BaHHbIM KOMMyTauMen NoNynpoBOAHMKOB — BbiCOKast
YyacToTa, HO HM3Kasa aMnauTyaa.
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Puc. 3.5 CooTHoweHMe yacToTbl “Ape6e3sra” oT BbI6POCOB HanpsXKeHUs U CNeKTpa n3gaBaemMoro wyma.
Mpu ycTaHOBKE BbIXOAHOIO hmunbTpa obecneunBaeTcsa cneaywwmn adgekT:

e B cnyvyae ncnonb3losaHmsa dunbtpos dU/dt yactoTta “apebesra” ot konebaHnii ymeHbluaeTca 40
ypOBHS HMxe 150 klu.

e B cnyvyae ncnonb3oBaHusl cMHycomaanbHbix GuabTpoB “apebesr” oT konebaHwin NOAHOCTbIO
yCTpaHsaeTCcs 1 Ha ABuraTesb NojaeTcs CMHyconaanbHoe MexaydasHoe HanpshKeHune.

MOMHUTE, YTO NPUCYTCTBYIOT ApYyrMe ABa KOMMOHEHTA WyMa. DTO NOoKa3aHo Ha npuMepax BbIMOJHEHHbIX
M3MEepPEeHUN KOHAYKTUBHOIO WyMa Ha puc. 3.7 n 3.8. NpuMeHeHne HeaKpaHUpoBaHHbIX kabenen asuratens
BO3MOXHO, HO KOMMOHOBKa YCTaHOBKM He AOJ/IKHa AOMYyCKaTb LWYMOBOW CBA3M MeXAy HE3KPaHUPOBaHHbIM
kabenem ABuraTtens v IMHWEN SNEKTPONUTAHUS UKW APYTMMU YyBCTBUTENbHBLIMU KabensaMn (oaTuunkuy,
NIMHMK CBA3KM 1 T.M.). DT0 obecneumBaeTcs NyTeMm pasgeneHunsa kabenen n pasmelleHmsa kabena gsurarens
B OTAE/IbHOM, HEMPEPbLIBHOM W 3a3eM/IEHHOM KabeNlbHOM J1I0TKE.
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3.5 YTo Takoe NoALWMNNHUKOBbIE TOKU U
HanpsXXeHUs Ha Bany?

BbICTpoaeicTBytowme nepektoyaTesbHble TPaH3UCTOpbI
B Npeobpasosaresie 4YacToTbl B COMETAHUN C COBCTBEHHBIM
CMHMA3HbIM HanpsbkeHWeM (HanpshkeHne mexay dasamm
1 3eMseit), reHepupYyHOT BbICOKOYACTOTHbIE
MOALLMMHMKOBBIE TOKM U HanpspKeHUs Ha Bany. XOoTs
NOALLUMMHMKOBbLIE TOKM W HAMPSPKEHWUSI HA Bany MOryT
TaKKe BO3HWKATb B ABUIrATENSX, NMOAKIHOYEHHbIX
HanpsMyto K CETU, 3TU SBNIEHNS YCUIMBAKOTCS, KOraa
JABvraTtenb 3anuTbiBaeTcsl OT NpeobpasoBaTesisl YacToTbl.
BObLUMHCTBO MNOBPEXAEHWI NOALUMIHUKOB B ABUraTesNsix
C NMUTaHWEM OT NMpeobpasoBaTesien YacToTbl BO3HMKAOT
n3-3a Bnbpaumm, HapyLleH1s LeHTPOBKK, Ype3MEpPHOM
OCEBOW WIN paamanbHON HArpy3oK, HENpPaBUIbHON
CMasKM 1 HaNnums B HEW 3arpsisHEHNA. B HEKOTOpbIX
Cyyasix NoBpeXxaeH s NoALLMMHMKOB Bbi3BaHbI
MOALIMMHMKOBLIMM TOKAMU 1 HAMNPSHKEHUSIMA Ha Basy.
MexaHW3M BO3HMKHOBEHMS MOALWMMHUKOBBIX TOKOB U
HanpsHKeHW Ha Bany AOBOJbHO C/IOXKHbIA U HE BKITHOYEH
B COAep)XaHWe AaHHOro pyKOBOACTBa No
NpOeKTUPOBaHWIO. B OCHOBHOM MOXHO onpeaenvTb ABa
rnaeHbIX (akTopa:

e EMKOCTHas! CBSI3b: HanpshKeHve B NOALUMMHUKE
reHepypyeTcsl NapasvTHbIMU EMKOCTSIMU B
Asurarene.

¢ HAYKTUBHAs CBSI3b: Bbl3BaHa LMPKYINPYHOLLUM

TOKOM B ZiBUraTersne.

lMneHka nnacTnyHoM cMaskm paboTatoLuero
NoALUNMHUKa AENCTBYET Kak n30aumst.

HanpsbkeHne B NoALLUIMHUKE MOXET NPUBECTU K
HapYLUEHMIO NIEHKM CMa3KKM U Bbl3BaTb HEGOMNbLLON
3M1EeKTpUYECKUiA paspas (MCKpy) Mexay LapukaMmm
MoALWMMHMKA W JOPOXKOM KayeHusi. Takon paspsia
CTaHOBUTCS NMPUYNHOM MUKPOCKOMMYECKOro MNyaB/eHns
MeTasiia Wapuka MoALmnnH1uKa 1 JOPOXKU ero
KaueHusi, YTO CO BPEMEHEM MPUBOANT K
npexaeBpeMeEHHOMY M3HOCY NOALUUMHUKA. DTOT
MexXaHM3M Ha3bIBaeTCs 3/IEKTPONCKPOBOM 06paboTkom
(3M0).

3.5.1 Mepsbl Mo NpefoTBpaLLEHUIO
npexaeBpeMeHHOro N3Hoca NoAWNNHUKOB

CyLUEeCTBYET psi Mep, KOTOPbIE MOXHO MPeanpuHSATL
NS NpeaoTBpaLLEHUS NPEXAEBPEMEHHOIO N3HOCA U
NoBpeXAeHUs NOALWUMHUKOB (He BCE OHU
YHMBEPCasibHbl — MOXHO WMCMO/b30BaTb KOMBUHaLMN).
DTK Mepbl HaUeNeHbl NMM6o Ha obecneveHne nyTn

BO3BpaTa HM3KOro MMMeaaHca K BbICOKOYACTOTHbIM
TOKaM, 60 Ha 3NEKTPUYECKYIO M30NSALMIO Bana
ABUraTens ans npeaoTBpaLLeHUs NMPOXOXKAEHNS ToKa
yepes noAWnNHUKKN. KpoMe Toro, MMeKTCs 1
MexaHUYeckne Mepsbl.

Mepbl o6ecneyeHus NyTu Bo3BpaTa HU3KOro
MMnepaHca

e Ctporo cobntopante npasunia 3MC npm MOHTaxe.
Mexnay aAsurateneM u npeobpasoBatenem 4acToThl
[omkeH 6bITb obecneyeH HopMasbHbIN
BbICOKOYACTOTHbIN NyTb BO3BpaTa, Hanpumep, ¢
MOMOLLbIO 3KPAaHUPOBaHHbIX Kabenen.

e [IpuMUTE Mepbl K TOMY, 4TO6bI ABUraTenb 6bin
3a3eM/ieH HagsexawmMm obpa3oM 1 3a3eMneHne
MMeNIo HU3KMIN MMNeaaHC ANs BbICOKOYACTOTHbIX
TOKOB.

e ObecneybTe HaZEXHOE BbICOKOYACTOTHOE
3a3eMJIeHMNE MeXAy KOPMyCcOM ABUraTens u HarpysKom.
e Micnonb3yiTe WeTKM 3a3eM/ieHns Bana.

Mepbl UsonALMKM Bana ABUratesifa oT Harpyskm
e Vicnonb3ynTe n30imMpoBaHHble NOALWMUIHUKN (Unn,
no KpanHen mepe, 0AMH U30MPOBAHHbIN
NOALIMMHMK Ha HEMPUBOAHOM KOHLE).

o [[pMMeHsaNTEe N30IMpPOBaHHbIE MYDTbI 4114
npeaoTBpalleHna dayKTyaumii TOKOB Bana.

MexaHunuyeckue Mepbl

e ObecneubTe NpaBU/IbHYIO LIEHTPOBKY ABUraTens u
HarpysKku.

e MpoBepbTe, YTOOLI Harpy3ka NoALUMHUKA
(oceBas u paguanbHas) bbina B Nnpegenax
cneundukaummn.

e MMpoBepbTe ypoBeHb BMbpauum B NOALIMMHUKE.

¢ [poBepbTe CMa3Ky B MNOALIUMHUKE N ybeanTech B
TOM, YTO MOALWMUMHUK CMa3aH B COOTBETCTBUM C
AaHHbIMKM pabounMun yCnoBusIMU.

OpHoM 13 Mep npeaynpexaeHnst N3Hoca sABNseTcs
npumeHeHne dunbTpoB. OHa MOXeET
MCMNOMb30BaTbCs B COMETAHUU C APYTMMW MepaMu,
npeacTaBneHHbiMM Bbiwe. Konbua (KOMNAeKToI
Kofnew) AN yCTpaHeHMs BbICOKOYACTOTHbIX
cnH@asHbix nomex (HF-CM) cneumnanbHo
npeAHasHa4veHbl 4719 CHUXEHUS Harpy3ok
NoALWMNHMKOB. CMHYcomaanbHble GUIbTPbI Takxe
AatT xopowwnn apdekt. dunbtpbl dU/dt meHee

3 DEKTUBHbI, N X PEKOMEHAYETCS UCNONb30BaTh B
KOMBUHaLUMM C KoNbLaMu ANa yCTpaHeHUs
BbICOKOYACTOTHbIX CMH(a3HbIX noMex HF-CM.
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3.5.2 NamepeHune aneKkTprudeckux
pa3psaaoB B NOALMMHMKAX ABUraTens

MosiBneHne anekTpuyecknx paspsnos B
NOALUMMHMKAxX ABUraTenst MOXXHO U3MepsiTb C
noOMOLWbIO ocumnnorpada u WeTkM cbemMa
HanpshkeHus Bana. DTOT METOA CMIOXEH, U Ans
MHTEpNpeTaunmn n3MepeHHbIX (OpM BOJIHbI
TpebyeTtcsa rnybokoe noHMMaHme aBneHus
NOALUMMHMKOBOIo Toka. bonee npocTon
anbTepHaTMBOW SIBNSIETCS MCMNOJSIb30BaHME
AEeTeKTopa aneKkTpuyeckmx paspsaos (130B8000),
KaK MoKasaHo Ha puc. 3.6. Takoe yCTpOICTBO
COCTOUT M3 PaMOYHOM @aHTEHHbI, KOTOpas NPUHUMAET
CUrHanbl B AmMana3oHe yactot oT 50 go 200 Ml'u, un
cyeTumka. Kaxkablin a51eKTpUYecKmin paspsas
NpON3BOAMUT 3/IEKTPOMArHUTHYHO BOJIHY, KOTOPYHO
n3MepuTenbHbin Npnbop 06Hapy>XunBaeT, a CYUETUMK
dukcupyer.

Ecnun cuetunk otobpaxaeT 60nblLIOE KONMYECTBO
pa3psA4oB, 3TO O3HAYaeT, YTO B NOALIMMHUKE
NPOUCXOAUT MHOIO paspsanoB n Heob6xoaMMo
NPUHATbL Mepbl ANa NpeaoTBpalleHns
npexaeBpeMeHHOro U3Hoca NOoALWMNHMKA. JaHHbIN
M3MEepPUTENbHbIN NPUBGOP MOXHO MUCMOb30BaTh C
LLe/Tbl0 3KCNEePUMEHTAsNIbHOrO onpeaeneHns TOYHOro
KonnyectBa koneu HF-CM, HeobxoanMbIxX Ans
YMEHbLUEHUS NMOALWMMNHMKOBbLIX TOKOB. HauHuTte ¢
KoMmnnekTa us 2 konew HF-CM. Ecnu paspsabl He
YCTPaHSOTCA AN CYLLECTBEHHO HE CHUXalTC,
nobaBbTe AOMONHUTENbHbIE KOMbUA. KonnyecTso
koney, HF-CM, ykasaHHoe B Tabnuue Bbilwe,
ABNSAETCS OPUEHTUPOBOYHbLIM 3HAYEHNEM, KOTOPOE
OTHOCUTCS K 6ONBLIMHCTBY Cy4YaeB NPUMEHEHUS 1
obecneuunBaeT 60nbLIONM 3anac HagexHocTu. Ecnn
konbua HF-CM ycTaHaBiMBaOTCS Ha KieMMbl
npueoda M NpoBOANTCHA SKCNEPUMEHTasIbHasA OLEeHKa
HacbIWweHns Kornew n3-3a 6onblon AnvHbl Kabens
(konbua He BO3AENCTBYIOT Ha MOALIMMHUKOBbIE
TOKW), NpOBEPbTE NPaBUIbHOCTb YCTaHOBKU. Ecnu
KONbL@ NPOAO/IKAKT HacCkIWAaTbCS NOC/e YCTaHOBKMU
B COOTBETCTBMM C ONTUMASIbHbIMU METOAAMMU
obecneyvenns DMC, pacCMOTpUTE BO3MOXHOCTb
nepeMeLleHns Konew Ha KNeMMbl ABuraTens.

130BB729.10

50- 200
Mry

13088000

Puc. 3.6 [leTekTop 3NEeKTPUYECKUX pa3psaaos
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Puc. 3.8 KoHOYKTHBHbIE MOMEXW MO NIMHWK NUTaHWA C YCTAHOBKOW CUHYCOMAanbHoro cunsTpa
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3.6 Kakon ¢unbTp BbibpaTh

B Tabnuue 3.2 nokasaHo cpaBHeHue adpdekTBHOCTM punbTpa dU/dt, cuHyconpaneHoro dunbTpa u
punAbTPa BbICOKOYACTOTHbLIX CMHMDa3HbIX noMex (HF-CM). 3Ty Tabnnuy MOXHO MCcnoib30BaThk Npu Bblibope
(punnbTpa ANs KOHKPETHOrO NMPUMEHEHMS.

Kputepumn
3¢ heKTMBHOCTH

OunbTpbl dU/dt

CuHycouaanbHble GUIbTPbI

OUNBTPbI BbICOKOYACTOTHbIX
CIAHd’.)a3HbIX nomex

Harpyska Ha
U301ALUMI0
asurarens

Kabenb anvHon 150 M (3KpaHnpoBaHHbIN/
HEe3KpaHMPOBaHHbIN) COOTBETCTBYET
Tpe6oBaHuaM ctaHaapTa IEC 60034-17*
(mBuratenu obuuero HasHayeHust). Mpu
6onbLien annHe kabens ysenvumsaeTcs
pvck “ABoMHOM Nynbcaunn” (BaBoe
6onbluee ceTeBOE HamnpsiXeHue)

ObecneunBaeT CMHycoMaanbHoe
MexaydasHoe HanpshkeHne Ha KneMmax
nsuratens. CooteeTcTByeT TpeboBaHMAM
cranpapta IEC 60034-17' 1 NEMA-MG1 ans
ABuratenen obuero HasHayeHus ¢ kabensamu
AnvHon ao 500 M (1 km ans Tunopasmepa D
VLT u Bbiwwe)

He cHWXaloT HarpysKky Ha
M30M1LMIO ABUraTens

Harpy3ka Ha

He3HaunTenbHO CHMXXAET Harpy3Ky TObKO

CHWKaeT NOALLMMHUKOBbIE TOKW, BbI3BaHHbIE

CHWKaeT Harpysky Ha
MOALWMMHUKM MyTEM

MOALWMMHUKM " MPKYIN MW TOKaMW. He cHmkaeT
oA B ABUraTensx 60MbLUMX MOLUHOCTE! HMPKy/MPYIOLLMMY TokaMA. Te CHIbkae OrPaHNYEHNS! BLICOKOHACTOTHBIX
aBurartens cuHbasHble TOkM (TOKM Ha Bany)
CMH(a3HbIX TOKOB
CHWKAET BbICOKOYACTOTHbIN LLYM
YcrpaHsieT “gpebesr” B kabene asuratens. YcrpaHsieT “apebesr” B kabene gsurartens. (Bbiwe 1 MIw). He vameHseT Y
He uaMeHsieT knacc pacnpocTpaHeHust BONH | He u3MeHsieT Knacc pacnpocTpaHeH st BOH B i
B vbTPE RFI dunbTpe RFI KJlacc pacrnpocTpaHeHust BOJH B
' . unbTpe RFL.
XapakTepuctukum He ponyckaet ncrnonb3oBaHune bonee He nonyckaet ncnonb3oBaHue bonee ﬁe ,qorFl) CKAET UCTONb30BAHME
2MC LJIMHHBIX Kabenen aBuraTtensi, Kak ykasaHo | AJMHHbIX kabenen ABuraTtensi, Kak ykasaHo B Gonee XHMHHHX abeneit
B CcneumdmKaLmm Ha BCTPOEHHbIN hUnbTp cneun@uKaumm Ha BCTPOEHHbIN hUNbTp LBUraTens, Kax ykasaHo B
3aWmThl OT pagvonoMex npeobpasosarens 3alWmMTbl OT paaMornoMex npeobpasosarens ! Y
cneundurKaumm Ha
4acToTbl 4acToTbl
npeobpasoBaTesib YacToTbl
100...150 m C rapaHTVpoBaHHOI XapakTepucTnkon MC: 150 M, SKDAHUDOBAHHIIA
C rapaHTVpOBaHHOWN XapaKTepuUCTUKOW 150 ™, 3kpaHupoBaHHbI, 1 300 M, (Tmnop’)thE:epblpA B, C); 300 m
Makc. anuHa 3MC: HE3KPaHMPOBAHHbIW. Lol !

kabens gpurarens

150 M, 3KpaHWpPOBaHHbIN.
Be3 rapaHTVpOBaHHOM XapaKTepucTUKn
3MC: 150 M, HEaKpaHMPOBaHHbIM

Be3 rapaHTMpoBaHHOW xapakTepucTnkn 3MC:
no 500 m (1 kM ana Tunopasmepa D VLT u
BblLLE)

3KpaHMpPOBaHHbIN (TUnopasmepbl
D, E, F); 300 m,
He3KpaHMPOBaHHbIV

AKyCTUYeCKniA . YCTpaHsieT akyCTU4YeCKuii LWyM aBuraTens .
He ycTpaHsieT akyCTUYecKui Wwym o He ycTpaHsieT akycTnyeckmin
LyM KOMMYyTauum npv KOMMYyTaLMK, BbI3BaHHbIN
KOMMyTaLmmn o LUIYM KOMMYyTaumm
asuratens MarHUTOCTpUKLMEN
OTHOCUTENbHbIN
15-50 % (B 3aBMCMMOCTM OT MOLLHOCTY) 100 % 5-15%
pasmep
MNapeHve
A 0,5 % 4-10 % Her
HanpskeHns

Tabnuua 3.2 CpaBHeHue punbTpa dU/dt u cnHyconpanbHoro puabTpa

1) He pna 690 B.

2) CM. dopmyny B obuiert cneumdmkauun.

3.6.1 ®GunbTpbl dU/dt

OunbTpbl dU/dt cocToaT M3 MHAYKTOpPOB U

KOHZAEHCAaTOPOB B KOMMOHOBKE DUIbTPa HU3KUX YacToT,

M UX YaCcTOTa OTCEYKM Bbill€ HOMUHAJIbHOI YacToThbI
KOMMyTauuu npeobpasoBaTensi 4acToThl.

3HauyeHnsa nHaYKTuBHoCTU (L) n emkocTtu (C) ykasaHbl B

Tabnuuax pasgena 4.2 «dnekTpuyeckmne
Xxapaktepuctmkn dunbtpoB dU/dt». MNo cpaBHeHUIO C

CUHyconaanbHbiMu punbTpamm punbTpel dU/dt nmetot

6onee HM3kune 3HauveHns L n C, noaTomy oHu 6onee

AelleBbIE N KOMMAKTHbIE. I'IpM MCNoJsib30BaHUn cbmanpa

dU/dt ¢opma BOMHbI HaNps>XeHUs elle nMeeT hopmy
MUMNYJIbCa, HO TOK SIBIIETCS CUHYCOMAANbHbBIM, CM.
cnepyowme pucyHku.

CBoiictBa u acpdekT

OunbTpbl dU/dt cHMXalT NMKOBOE HanpsXXeHue 1
oTHoweHue dU/dt nMnNynbLCoB Ha KNeMMax ABuraTens
npuMepHo Ao 500 B/mkc.

MpeunmMmyuwiecrea

e 3awunTa ABUraTens ot BbICOKMX 3HadeHun dU/dt n nukosoro
HanpshxeHus, 6narogapsa YeMy npoasieBaeTcss CPoOK CNyxo6bl

aApurartens

¢ BO3MOXHOCTb MCNOMb30BaHMS ABUraTenei, Kotopble He
npefHasHayeHbl creynansbHo ans paboTbl C
npeobpasoBaTensiMmM 4acToTbl, HaNpUMep, B NpoeKTax
MOAEpPHU3aUMN CO CTapbiMKU ABUraTeNnaMu ¢ 6osee HU3KUM

KnacCcoM mnsonsauyunn.

O6nacTn NnpuMeHeHus

KomnaHus Danfoss pekomeHayeT ¢punbTpbl dU/dt ans

cnefyowmnx cyyaes NpUMEHeHUs :

e /icnonb3oBaHWe C YacTbiM peKkynepaTnuBHbIM TOPMOXEHUEM

e Ha aBuratensax, He paccymMTaHHbIX Ha paboTy ¢
npeobpasoBaTeneM 4acToTbl MU HE COOTBETCTBYHOLUMX
TpeboBaHusM ctaHgapTta IEC 600034-25

e Ha aBuratensix, yCTaHOB/IEHHbIX B arpecCMBHOWN cpeae nnm
paboTaloLwmx Npu BbICOKUX TeMnepaTypax

* B NnpMMeHeHMsxX C pUCKOM MepekpbiBatowero paspsiaa
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e YCTQHOBKM CO CTapbiMu ABUraTensiMmm
(MoaepHM3auma) nnm apuratensammu obuwero
Ha3Ha4yeHWs, He COOTBETCTBY LMY
TpeboBaHMsaM cTaHaapTa 600034-17

e Cniyyan npuMeHeHnsa ¢ KopoTknmm (MeHee 15
M) kabenamu gsuraTtens

¢ [Ipy Mcnonb3oBaHUKU C HanpsxeHueMm 690 B

L 4

| 2

Upeak (<]

150w T dhvidlt

Hanps>keHue U TOK Npu UCrNosib30BaHUUN
——ECH0034-28 A
cdbunbTpa dU/dt n 6e3 Hero: —ateCa034.17

o 05 1 15 2 25 3
Eipeun HapscTasien, wac

1308804210

Puc. 3.11 UsMmepeHHble 3HavyeHuna dU/dt (Bpemna
HapacTaHusi UMNy/1bCa U NMUKOBbIE HaNpPsAXKeHUsA) C
cdbunbTpom dU/dt n 6e3 Hero, Npm UCNoJIb30BaHUM
kabeneit pnuHou 15, 50 1 150 M Ha aCUHXPOHHOM
asurartene 400 B, 37 kBT.

3HaveHne dU/dt cHMKaeTca Npu yBenMYeHUn ANnHbI
kabens aBuraTens, B TO BpeMs KaK MMKOBOE HanpsiKeHue
nosblwaeTcsa (cM. puc. 3.11). 3HaueHune Upgak 3aBUCUT OT
Ugqc NpeobpaszoBaTtensa 4acTtoTbl, U NpW NOBbILIEHUMU
3HayeHus Ugc BO BpeMSI TOPMOXEHUS ABUraTens
(reHepaTuBHOe) 3HaueHne Upgax MOXET YBEMUYNTBLCS Bbllle
npenenos, ykasaHHbiX B ctaHgapTe IEC 60034-17,
MoBbILLIAA TEM CaMbIM HarpysKy Ha M30nSUMI0 ABUraTens.
Mostomy komnaHunsa Danfoss pekomeHayeT dpunbTpbl dU/dt
ANs cny4YyaeB NpPUMEHEHUS C YacTbIM TOpMoXeHueM. Kpome
TOro, Ha BblLUENpPUBEAEHHbIX PUCYHKaX MOKasaHo, Kak
nosblwaeTcs Upeak NPU YBENUYEHUM ANUHBI kKabens. Mo
Mepe yBesMyeHus AnnHbl Kabensi yBenmymMBaeTcs ero
€MKOCTb, 1 Kabenb BeaeT cebs Kak GUIbTp HU3KUX
4YacToT. DTO O3HayaeT yBeSMYeHne BpeMeH HapacTaHus
uMmnynbca t- ans 6onee AnnHHbIX kKabenei. MNostomy
pekoMeHAayeTcs ucnonb3osaTtb ¢punbTpbl dU/dt ToNbKkoO B
Tex cnyyasix, koraa anvHa kabens He npesblilwaeT 150 M.
Mpu 6onbwert gnmHe puneTpbl dU/dt asnswoTca
HeaddekTUBHbIMU. Mpn HEO6XOAMMOCTU AalibHENLWero
CHWMXEHUSA cnefyeT UCNOob30BaTh CUHYCOMAAbHbIN

bunbTp.

13088043.10

Oco6eHHOCTH bunbTpa

Kopnyca IPO0O n IP20/23/54 B NnoNHOM AManasoHe

MOLLHOCTM

e PacnonoxeHune - CTOpoHa K CTOpPOHE C
npeobpa3oBaTeneM 4acToTbl

e YMeHbLUEHHble pa3Mepsbl, BeC U 6onee HM3Kasa LeHa no

CpaBHEHWIO C CMHYcOoMAanbHbIMKU GUAbTPaMm

BO3MOXHOCTb NOACOEANHEHUSI SKPAHMPOBAHHbIX

Kabenen c BKIOYEHHOM B KOMMNJIEKT pa3Bs3blBaloLLEN

naacTUHOM

e COBMECTMMOCTb CO BCEMU NPUHUMNAMK yNpaBneHus,

BK/lOYasA yrnpasneHne BeKTopoM notoka FLUX u

BEKTOPOM HanpskeHust VVCUs

HacTteHHble dunbTpbl 40 177 A 1 HanonbHble GUALTPLI

Ans 60nblINX 3HAYEHUI TOKOB

Puc. 3.10 C cmneTpom dU/idt
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BBepneHue PyKkoBOACTBO MO NPOEKTUPOBAaHUIO BbIXOAHbIX (pUIbLTPOB
g 3.6.2 CnHycounganbHble GunbTpbI
1 Lzl % CuHycouaanbHble GUIbTpbl NpeAHa3Ha4YeHbl Ans
1300 5000 T MpOMYCKaHUS TOSIbKO HU3KMX YacToT. COOTBETCTBEHHO
5 120 100 F BbICOKWE YacTOTbl OTCeKatoTcs, 6narogaps yemy
; 1100 w000 obecneunBaeTcsa CMHycouaanbHoOe MexaydasHoe HanpsXeHne
= 1000 2000 3 W CMHYyCcOuZanbHbIN TOK. [py CMHYcoMAanbHbIX CUrHaNnax
900 — —— e . 1000 oTnagaet Heob6Xo0ANMMOCTb B MCMONb30BaHMW CneumanbHbIX
a0 LREE IR PSP A 0 ABurartenen ¢ npeobpasoBaTesieM 4YacToTbl U YCUSTEHHOM
10 50 100 150 nsonsaumen. Takxe NpuUraywaeTcs akyCTM4eckuii Wwym ot
[linuka kabena asuratens. CuHycomaanbHbln GUNLTP K TOMY XXe CHMXKaeT
—a—Upeak e u/dt

= <@~ -Upeak - c punetpom = == =du/dt - ¢ punetpom

Puc.3.12 525 B - C punbtpom dU/dt v Ges Hero

1800 7000
1700
6000

1600

1500 5000
g 4000
5 100
5 1200 3000

1100 2000

1000 B e B === === Beees=== - 1000

S00 .

800 el AL Avwesen- . 0

10 50 100 150
OnwHa kabena
b Upeak ——du/dt

= &= =Upeak - c punutpom = =&= =du/dt - ¢ dunsTpom

Puc. 3.13 690 B - C punutpom dU/dt u Ges Hero

NcTouHuk: NcnbitaHua npuesoaa VLT FC
302, 690 B, 30 kBT c punbTpom dU/dt
MCC 102

Ha puc. 3.12 1 3.13 nokasaHa

duldt (B/ psec)

130BT129.10

3aBMCUMOCTb Upgax U BPEMEHU HapacTaHus

mMnynbCa OT ANNHDbI kabens asuratens. B

yCTaHOBKaX C KOPOTKMMU (MeHbLle 5-10 M)

kabenamu asBuratens BpeMA HapacCtaHud
nMmnynbCa HE60}'IbLIJOE, 3TO BbiI3blBa€T

BblCOKOe 3Ha4veHune dU/dt, koTopoe MoxeT
CTaTb MPUYNHOM OMNACHO BbICOKOM pa3HULbI

NnoTeHLManoB Mexay o6MoTKkamMm
ABUraTtesns, 4tTo cnocobHO NpUBECTU K
nNpo60to N30ALMM U NEePEKPbIBAOLLEMY
paspsaay. MostoMy koMnaHus Danfoss

pekoMeHayeT punbTpbl dU/dt anga cnyyaes

NMpUMEHeHNs, Koraa aAnvHa kabens
asuraTtens MeHblle 15 M.

HarpysKy Ha U301auM0 U NOALWMMNHUKOBbLIE TOKW B ABUraTene,
yBenmM4unBas Cpok ero cnyxbbl n nepuoabl TexobcnyxuBaHums.
CuHycouaanbHble GuabTpbl MO3BONSAKOT UCMONb30BaTh 6onee
ANWHHbIE Kabenu aBuraTtens B Tex ciy4vasx NpUMeHeHus,
KOrga ABuraTesnb yCTaHOB/EH Janeko OT npeobpasoBaTtens
yacToTbl. [Mockonbky GUNLTP He AelCTBYeT Mexay dasamu
ABuUraTens U 3emsiei, To OH HEe YMeHbLUaeT TOKM YTEUYKUN B
kabenax. Nostomy agnvHa kabena aBuraTens orpaHuyeHa -
cM. Tabanyy 3.2.

CuHycouganbHble punbTpbl Danfoss npegHasHayeHbl Ans
paboTbl ¢ npuBogamm VLT® FC 100/200/300. OHn 3aMeHsIOT
ceputo LC-punnbTpoB 1 COBMECTUMbI C NMPeALLecTBYOWNMIU
npusogamu cepum VLT 5000-8000. OHUM COCTOAT 13
WHAYKTOPOB M KOHAEHCATOPOB B KOMMOHOBKE (dUIbTpa HU3KUX
4acToT. 3Ha4YeHnsa MHAYKTUBHOCTM (L) n emkocTu (C) yKasaHbl
B Tabnuuax pasgena 4.3 «D/1eKTpuueckmne xapakTtepucTmnkuy
CUHYyCcouaaibHbIX UIbTPOB>».

CBoiicTBa u acekr

Kak onncaHo Bblwe, cuHycouaanbHble GUNbTPbl CHUXAKOT
Harpy3sKy Ha M30N4UMI0 ABUraTens u yCcTpaHsoT
aKyCTMYeCKWUIA WyM ABUraTens npu ero kommyrtauuum. MNortepm
ABuratens yMeHbLaloTCcs, TaK Kak Ha Hero nogaetcs
CUHYCOMAANbHOE HaMpsXXeHNe NUTaHUA, Kak NnokKasaHo Ha
puc. 3.12. KpoMe TOro, 3ToT (puabTp YCTPAHSET UMMYJIbCHbIE
oTpaxeHusl B kabene aBuratens, bnarogaps yemy
YMEHbLIAKTCS NoTepn B NpeobpasoBaTtesne YacToThl.

Mpeumywecrea

e 3awmTa ABMrartens OT NUKOBbIX HAMPSXXEHUN U,
COOTBETCTBEHHO, NPOAJSIEHNE €r0 CpOKa C/YyX6bl

e CHMXXEHWE NoTepb B ABUraTesne

e YCTpaHeHMe aKyCTUUYECKOro WyMa ABUratens npu
KOMMyTaumm

e CHMXXEHME NoTepb B NONYNPOBOAHMKAxX NpuBoaa npwu
NCnonb3oBaHun kabenen 60abLlIEN ANTNHDI

o CHMXXEHWEe 31eKTPOMarHMTHbIX NOMeX OT kKabenen aBuratens
NoCpeACTBOM YCTPaHEHMs BbICOKOYACTOTHOro “apebesra” B
kabene

o CHMXXEHWNE 3/IEKTPOMArHUTHbIX MOMEX 0T HESKPaHMPOBAHHbIX
Kabenen aBuratens

o CHMXEHME NOALINMHMKOBOIO TOKa U, COOTBETCTBEHHO,
npoasieHne cpoka cny»x6bl ABUraTens

14

MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

TOBapHbIM 3HaKoM koprnopauun Danfoss



Deanfis

BBeaeHue PyKOBOACTBO NO NPOEKTUPOBAHUIO BbIXOAHbIX PUNbTPOB
Hanpsi>keHue 1 TOK C CMHycouAaasibHbIM e C kabensamu auratens (3KpaHMpOBaHHbIMU UK
chunbTpomM n 6e3 Hero HeaKpaHMpoBaHHbIMK) AnuHoli oT 150 go 300 M.

Mcnonb3oBaHue kabenen asuratensa annHom 6onee
300 M 3aBMCUT OT KOHKPETHOIO NPUMEHEHUS

¢ [pn HeEO6XOAMMOCTM YBENNYUTb MHTEPBAN

TexobcnyxunBaHus aBuratens

e C gBuratensamMm obLiero HasHavyeHus,

MCMOob3YyOLWNMM HanpsixeHne 690 B

e [pX NOLWAroBOM yBeIMYEHUN HAMNPSXKEHUS UK B
ApYyrux cny4yasx, korga npeobpasoBaTenb 4acToThl
nuTaeTcs oT TpaHcdopmaTopa.

1306804010

Mpumep uamepeuuﬁ OTHOCUTEJIbHOIO YPOBHSA
AaBJiIeHUsA 3ByKa ABUraTtesns npv Mmcnojib30BaHUu

CcuHycompanbHoro ¢ounbTpa u 6e3 Hero
1007 T T T
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A
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Pwc. 3.14 Hanpamenue 1 Tok 6es cuHyconaanbHoro gunbTpa : 70
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Puc. 3.15 HanpaxeHue 1 TOK € CUHYCOMAanbHbIM GUNsTPOM 0 2000 4000 6000 800010000 12000 14000 1600018000 20000 22000

O6nacTu NnpyuMeHeHun Yactota My
CHHYcOWAANbLHLIA hWNbTP

KomnaHunsa Danfoss pekoMeHAyeT NPUMEHSTb Oco6eHHOCTH hunbTpa

CUHYcOoMAaanbHble GUIbTPbI B CIEAYIOWNX CyYasX.
e Kopnyca IPOO n IP20 B nosiIHOM AnanasoHe

e Koraa tTpebyeTcsa yCTpaHUTb aKyCTUYECKUI WyM MoLHOCTeln Ans npeobpasosaTtener 4acToThbl
OT ABUraTtesns Npu KOMMyTaLum (IP23 gns HanosnbHbIX GUABLTPOB)
¢ [Ipy 3anycke cTapbix ABUratenen C U3HOLWEHHOM e COBMECTMMOCTb CO BCEMU MPUHLNMNAMM
nsonsaumen yrnpasneHus, BKO4as yrnpas/ieHne BEKTOPOM
¢ B cnyuyae akcnnyaTauuu € 4acTbiM notoka FLUX 1 BekTopoM HanpsixeHus VVC™YS
peKyrnepaTuBHbIM TOPMOXEHWNEM U C ABUTaTENAMU, e PacnosioXXeHne «CTOPOHa K CTOpoHe» C
He COOTBEeTCTBYOWMMM TpeboBaHMAM CTaHAapTa npeobpasoBartenem 4yactoTbl 40 75 A
IEC 60034-17 e Kopnyc ¢unbTpa COOTBETCTBYET KOpPNyCy
e Koraa aBuraTenb yCTaHOBMIEH B arpecCUBHOM npeobpa3oBaTtens 4acToThbl
BHELWHEN cpeae uan paboTaeT npu BbICOKMX ¢ BO3MOXHOCTb NOACOEAMHEHNS SKPaHUPOBaHHbIX U
TemnepaTypax HEe3KpaHMpOBaHHbIX Kabenen c BK/IIOYEHHOW B

KOMMIEKT pa3Bsi3blBatoLen NnacTuHom
e HacTeHHble punbTpbl 40 75 A 1 HanoNbHbIe
GunbTpbl ANA 60MbWMX 3HAYEHUIN TOKa
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BBegeHue PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

¢ BO3MOXHOCTb NapansesibHOW yCTaHOBKM
BbIXOAHbIX PUIbTPOB NMPY UCMOJSIb30BAHUM UX C
npeobpasoBaTtensaMm 4acToTbl 60NbLLION MOLWHOCTHU

3.6.3 KomnnekTbl Konewy ana dunbstpaunm
BbICOKOYACTOTHbIX CMH(a3HbIX NOMeX

KomnnekTbl kKoney Ans gunstpaumm
BbICOKOYACTOTHbIX CMHda3HbIX nomex (HF-CM)
ABNASOTCA OAHUM U3 CPeACTB CHUMXEHUS U3HOoCca
NoAWMNHMKOB. O4HAKO UX HE CneayeT NPUMEHSTh B
KayecTBe €4MHCTBEHHOWN Mepbl CHUXEHUS U3HOCa.
Jaxke npu ncnonb3osaHun konewy HF-CM
Heobxoammo cobntogaTtb npasuna OMC. Konbua HF-
CM cHmxarT BbICOKOYACTOTHbIE CMHMba3HbIe TOKH,
CBSI3@aHHbIE C 3/IEKTPUYECKMMN pa3psaamm B
noAawmnHuke. OHWM TakxXe yMeHbLIaKoT
BbICOKOYACTOTHbIE U3Ny4yeHus oT kabensa asurartens,
HanpuMmep, B CNy4asx UCMob30BaHuUs
HEe3KpaHMpPOBaHHbIX Kabenen.
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Bbi160p BbIXOAHbBIX

bUNbTPOB PyKOBOACTBO NO NPOEKTMPOBAHUIO BbIXOAHbIX (PUbTPOB

4 BbI6boOp BbIXOAHbLIX (PUNBTPOB

4.1 Kak BblbpaTb COOTBETCTBYHOLWMA BbIXOAHOW DUNLTP

Bbl60op BbIXOAHOrO hUbTpa OCYLLECTBASIETCA HA OCHOBE HOMMHANBLHOIO TOKa ABuUraTens. Bce ¢unbTpbl
paccyMTaHbl Ha NeperpysKky BemumHoi 160 % B TedeHne 1 MUHYTbI Yepes Kaxable 10 MUHYT.

4.1.1 O630p nsgenum

Ons ynpoweHus Bbibopa dunbTpa B Tabnuue 4.1 ykasaHbl CMHYcomnaanbHble GUIbTPbI ANS UCMOb30BaHUS
C COOTBETCTBYOLWMM npeobpasoBaTeneM 4acTtoTbl. DTU AaHHbIE HOCAT peKOMeHAAaTeNbHbIM XapakTep 1
NpMBOASATCA C YYETOM neperpysku sennyumHon 160 % B TedeHue 1 MUHYTbI Yepes Kaxable 10 MUHYT.

Cetesoe nutaHwue 3 x (240...500 B)
HomuHaneHed o MakcumanbHas AakasHod BakasHodl Tunopazmep YacTOTHOro NpeobpasoeaTens
thunbTpa Ha BbixogHan yactoTa [[u]
uactote 50 'y Hactora CO CHUXKEHMEeM o on 200-240B | 380-440B | 441-500B
3x(240...500 B) | kommyTaumn [Klu] XapaKTEpUCTHK P20 IPOO
25 5 120 13082439 13082404 PK25 - PK37 | PK37 - PK75 | PK37 - PK75
4.5 5 120 13082441 130B2406 PK55 P1K1 - P1K5 | P1K1 - P1KS
8 5 120 13082443 130B2408 PK75 - P1K5 | P2K2 - P3KO | P2K2 - P3KO
10 5 120 13082444 130B2409 P4KO P4KO
17 5 120 130B2446 130B2411 P2K2 - P4KO | P5K5 - P7K5 | P5K5 - P7K5S
24 4 100 130B2447 130B2412 P5KS P11K P11K
38 4 100 13082448 13082413 P7KS P15K - P18K | P15K - P18K
48 4 100 130B2307 130B2281 P11K P22K P22K
62 3 100 13082308 13082282 P15K P30K P30K
75 3 100 130B2309 13082283 P18K P37K P37K
115 3 100 130B3181 130B3179 P22K - P30K | P45K - P55K | PS5K - P75K
180 3 100 130B3183 130B3182 P37K - PA5K | P75K - P90OK | P9OK - P110
260 3 100 13083185 130B3184 P110 - P132 P132
410 3 100 13083187 130B3186 P160 - P200 | P160 - P200
510 3 100 130B3189 130B3188 P250 P250
660 2 70 130B3192 130B3191 P315 - P355 | P315 - P355
800 2 70 130B3194 130B3193 P400 P400 - P450
1020 2 70 2 x 130B3189 | 2 x 130B3188 P450 - P500 | P500 - P560
1320 2 70 2 x 130B3192 | 2 x 130B3191 P560 - P630 | P630 - P710
1530 2 70 3 x 130B3189 | 3 x 13083188 P710 - P800 P800
1980 2 70 3 x 130B9192 | 3 x 130B3191 P1MO

Tabnuua 4.1 Beibop dunbTpa
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Bbi160p BbIXOAHbBIX

PyKOBOACTBO NO NPOEKTMPOBAHUIO BbIXOAHbIX (PUbTPOB

cunbTpoB

Cetesoe nutaHwe 3 x (525...600/690 B)

HoMAHANLHBI TOK MwuHumanbHaA MakcvmanbHas BbIxoHaA 3akaanoii ko 3akaatoit Kop Turopasmep 4acToTHoro npeobpasc

$unbTpa npm 50Ty yactoTa yactoTa [[u] co cHUKeHnem P20 1POO 525 6008 5256908

KommyTauyum [KMy) XapaKTePUCTUK

13 2 70 130B3196 13083195 PK75 - P7K5
28 2 100 130B4113 130B4112 P11K - P18K
45 2 100 130B4115 130B4114 P22K - P30K P37K
76 2 100 130B4117 130B4116 P37K - P45K P45K - P55K
115 2 100 130B4119 130B4118 P55K - P75K P75K - P9OK
165 2 70 130B4124 130B4121 P110 - P132
260 2 100 130B4126 130B4125 P160 - P200
303 2 70 130B4151 130B4129 P250
430 15 60 130B4153 130B4152 P315 - P400
530 15 100 130B4155 130B4154 P500
660 15 100 130B4157 130B4156 P560 - P630
868 15 60 2 x 130B4153 2 x 130B4152 P710
1060 15 100 2 x 130B4155 2 x 130B4154 P800 - P900
1590 15 60 3 x 130B4155 3 x 130B4154 P1MO

Tabnuua 4.2 Bbeibop dpunbtpa

O6bI4YHO BbIXOAHbIE PUNBTPbI pacCUYMTaHbI Ha
HOMWHANbHYO YacTOTy KOMMYyTaLnm
npeobpasoBaTens 4acToThl.

NMPUMEYAHME

CuHycouaanbHble GUAbTPbl MOTYT MCMOb30BaTbLCS
C YacTOTOM KOMMYyTauuu Bblille HOMUHANIbHOIO
3Ha4YeHMUs, HO UX HEeNb3s UCMOJIb30BaTb, €CNKn
yacTtoTa KOMMYyTauUWM HUXEe HOMUHAbHOIo
3HaueHunsa 6onee yeM Ha 20 %.

MPUMEYAHUE

®unbTpbl dU/dt, B oTnnume oT cuHycouaanbHbIX
GnNbLTPOB, MOTYT UCMONL30BATLCS C YACTOTOM
KOMMYTaLWM HUXE HOMWUHANbHOIO 3HAYEHUS, HO
cnepyet nsberaTb MCMONb30BaTh MX C YaCTOTOMN
KOMMYyTaLumn Bbllle HOMUHANbHOIO 3HAYEHMS,
MOCKOJIbKY 3TO BbI30BET neperpes dunbTpa.
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Bbi160p BbIXOAHbBIX
cunbTpoB

PyKOBOACTBO NO NPOEKTMPOBAHUIO BbIXOAHbIX (PUbTPOB

4.1.2 Bblbop Konew, ansa ycrpaHeHus
BbICOKOYACTOTHbIX CMH®a3HbIX nomex HF-CM

Konbua MoryT 6bITb YCTaHOBNEHbI HA BbIXOAHbIX
KnemMmax npeobpasosartens yactotel (U, V, W) nnm B
coeAnHUTENbHOM KOopobke aABuraTtens.

Mpwu ycTaHoBKKM Ha kneMMmax npeobpasoBaTtens
yactoTbl komnnekT HF-CM cHuxaeT Kak Harpysky Ha
MOAWWMAHNKU, TaK N BbICOKOYACTOTHbIE
3N1EeKTPOMarHUTHbIE NOMexXn oT Kabens aBuraTtens.
KonnuyecTtBo konew 3aBUCUT OT AJIMHbI Kabens
ABuraTens n HanpsxeHus npeobpasoBaTens 4acToThl.
Tabnuua Bbibopa npuBeaeHa HuUxe.

OnvHa Kopnyca Kopnyc C Kopnyc D Kopnyc E-F
Kabens A-nB

[m] T5 T7 | T5 | T7 T5 | T7 T5 T7
50 2 4 2 2 2 4 2 2
100 4 4 2 4 4 4 2 4
150 4 6 4 4 4 4 4 4
300 4 6 4 4 4 6 4 4

Mpu ycTaHoBKe B coeanHUTENbHOW Kopobke aABuraTens
KoMnnekT HF-CM cHuxaeT ToNbKO HarpysKky Ha
NOALWMMNHMKN N HE BO3AENCTBYET Ha
3/1eKTpOMarHuTHble nomMexun ot kabensa asuratens. B
60NbWMHCTBE Cly4yaeB A4OCTaTOYHO ABYX Konel,
He3aBWCMMO OT ASMHbI Kabens asuraTens.

KomnaHua Danfoss noctaBnseTt konbua HF-CM B
KOMMNAeKkTax no aea konbua. Konbua HF-CM nmetot
OBaJIbHYO HOpMYy AN YNPOLLEHUS YCTAaHOBKN U
npeansaratoTcs YeTbipex TUMOPA3MepoB: Asi KOPNycoB
Aun B, C, D, Ewu F. Ina npeobpa3oBaTenen 4acTtoTbl C
KopnycoM F cneayeT yCTaHOBUTb OOMH KOMIMIEKT
KOJIel Ha KaXkaown Knemme Moay/s MHBepTopa.
MexaHMYeCKUn MOHTaX MOXET 6bITb BbIMOJIHEH C
MOMOLLIbIO KabenbHbIX CTAXeK. HMKakmx cneumanbHbIX
TpeboBaHMI B OTHOLLEHUN MEXAHMYECKOr0 MOHTaXa He
npeaycMOTpeHO.

130BB728.10

Mpy HopManbHOM 3KCcnayaTaunum TeMnepartypa
coctaBnsieT Huxe 70 °C. OgHako ecnu KonbLa
HacbIWeEHbl, TO OHW HAarpeBalTCs 40 TeMMNepaTypbl
Bbiwe 70 °C.

MosToMy BO n3bexaHne HacblweHns Heob6xoanmo
NCMNONb30BaTh HYXXHOE KONIMYECTBO Konell.
HachbiweHne MoOXeT NPOM30NTM NMPU CIINLLKOM
6onblion annHe kabensa aBuraTtens,
napasnnenbHOM pacrnonoXxeHun kabenen nnu B
cny4yae npuMeHeHust kabenen BbICOKOM EMKOCTH,
He noaxoaswmx ans paboTbl C
npeobpasoBaTeneM 4YacToTbl. Hukorpa He
ncnonb3ynTe Kabenu aABuratens c Xxunamm
cekTopoobpasHon opmbl. NpUMMeHsNTe TONbKO
kabenu c KpyrnbiMu Xuiamu.

ACAUTION (OCTOPO)XXHO!)

MpoBepbTe TEeMNepaTypy KoJibLia Npu BBOAE
B 3Kcnnyartauuio. Temnepartypa Bbiwe 70 °C
yKa3bliBaeT Ha HacbilweHue koney. B atom
cnydae yCTaHOBUTE AOMNOJIHUTEJIbHbIE
kosibua. Ecnu HacbkiweHne koney Bce eue
NMPOUCXOAMUT, 3TO O3HAYaET, YTO EMKOCTb
kabens cNULWKOM BbICOKas U3-3a C/IMLWLKOM
ANIMHHOro kabensa, HaNMUNSA CNNLLKOM
60/1bLIOro Yncna napannenbHbix kabeneu, a
TaK)ke ucrnoJsib3oBaHuA Tuna kabens c
BbICOKOW €MKOCTbIO.

NMpuMmeHeHune c napannesbHbiIMKM kKabenamm
Mpwn ncnonb3oBaHuK NapannenbHbIX kKabenen
HEO6X0AMMO YUMTbIBaTb MX OOLLYIO ANVHY.
Hanpumep, 2 kabens gnuHon 100 M KaxAabl
3KBMBaNIEHTHblI 0A4HOMY Kabento anvHon 200 M.
Ecnn ncnonb3yeTtcs MHOIoO nNapasnsienbHbIX
ABUraTenen, To Ha KaxaoM M3 HUX HeobxoanuMo
YCT@HOBWUTb OTAE/IbHbIA KOMMIEKT Konel,.

Koabl 3aka3oB Ans1 KOMMNNEKTOB Kosnew, (2
KOJIbLa/ynakoBKa) yKa3saHbl B cleayroLlen
Tabnuue.

Tuno- | 3akasHoli Pazmepbl Bec Pazmepbl
pazmep Kog, cepaeyHuKa [mMm] YNaKoBKW
Vi anfoss T T I T Ta | vl [w]
AwnB 130B3257| 60 | 43 | 40 [ 25| 22| 0.25 |130x100x70
C 130B3258|102| 69 | 61 | 28 | 37 16 190x100x70
D 130B3259(189|143(126( 80 | 37 [ 245 [235x190x
140
EwnF 130B3260|305(249(147| 95| 37| 455 |290x260x
110
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Deanfis

Bb160p BbIXOAHBIX PyKOBOACTBO NO NPOEKTMPOBAHUIO BbIXOAHbIX (PUbTPOB

cpunbTpoB
4.3.1 3anacHble yactn/lpuHagnexHoCTu 3akaaHoii kofj |L-06pazHbiit
Hanpamenne  Tok P Danfoss npodunb
MnacTuHa 3awmTHOro 3a3emnerHus (PE) AnA HacTEHHbIX 13 00 130B3195 -
¢unbTpos IPO0 v IP20. MpuHagnexHocTH cogepxart 13 20 130B3196 -
BCE HEOOX0oAWMEIE BUHTLI U KpenneHus Ana kabens 28 00 13084112
28 20 130B4113 -
HacTeHHble cuHycouaanbHbie GunbTpsl MpuHapnexHocTH 45 00 130B4114 -
IPOO P20 45 20 130B4115 -
13082404 130B2439 76 00 130B4116
130B2406 13082441 76 23 130B4117 -
130B2408 130B2443 130B0385 115 00 130B4118
13082409 13082444 115 23 130B4119 —
130B2411 130B2446 600 165 00 130B4121 13083137
130B2412 130B2447 165 23 130B4124 130B3137
13082413 13082448 130B0386 260 00 130B4125 130B3137
130B2341 130B2321 260 23 130B4126 13083137
130B2281 130B2307 360 00 130B4129 130B3138
130B2282 13082308 130B0387 360 23 130B4151 130B3138
130B2283 130B2309 430 0o 130B4152 130B3138
130B2835 130B2836 130B4175 430 23 130B4153 130B3138
130B2838 13082839 130B4176 530 00 130B4154 130B3138
130B2841 130B2842 130B4177 530 23 130B4155 130B3138
660 00 130B4156 130B3139
HoMuHanbHbii Tok GpunbTpa 3akaaHoi Kon Cymika anA 660 23 130B4157 130B3139
(200-380/460/600/690 B) unsTpa NpMHagnesHocTel
[A]
4.3.2 VYnnotHeHus nog kabenu
44/40/32/27 13082835 13084175 AN HANoMNbHbIX (PUNBTPOB
130B2836
90/80/58/54 13082838 130B4176 HomuHanbHbIi Tok GpunbTpal 3akaaHol ko 3akasHon kof
13082839 (200-380/460/600/690 B) thuneTpa zan4yacTtu
106/105/94/86 130B2841 130B4176 (A
130B2842 315/303/242/192 130B2848
177/160/131/108 130B2844 130B4127 480/443/344/290 130B2850
130B4178
130B2845 658/590/500/450 130B2852
880/780/630/630 130B2854

MNpwHagne)HocTy - L-obpazHble npodgmnn

3aka3Hol Ko, |L-obpasHbiii o
Hanprwerme ToK P Danfoss npodunb g
115 00 13083179 T g
115 23 13083181 — =
180 00 13083182 z
180 23 13083183 ’
260 00 13083184 130B3137
260 23 13083185 13083137 2
410 00 130B3186 130B3138
200 410 23 13083187 13083138 g 1
510 00 130B3188 | 13083138 = 7
510 23 13083189 13083138 ' %
660 00 13083191 13083139 %
660 23 13083192 13083139
800 00 13083193 130B3139
800 23 13083194 13083139
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Bbi160p BbIXOAHbBIX

bUNbTPOB PyKOBOACTBO NO NPOEKTMPOBAHUIO BbIXOAHbIX (PUbTPOB

4.3.3. KoMnnekTbl KNnemMm

3akasHon
HanpaxeHne Tok IP D::fiss 3anuactn
115 00 130B3179 -
115 23 130B3181 130B4178
180 00 130B3182 -
180 23 130B3183 13084178
260 00 130B3184 -
260 23 130B3185 130B4178
410 00 130B3186 -
200 410 23 13083187 130B4178
510 00 130B3188 -
510 23 130B3189 13084178
660 00 130B3191 -
660 23 130B3192 130B4178
800 00 13083193 -
800 23 130B3194 130B4178
13 00 130B3195 130B4175
13 20 130B3196 130B4175
28 00 130B4112 130B4175
28 20 130B4113 130B4175
45 00 130B4114 130B4176
45 20 130B4115 130B4176
76 00 130B4116 -
76 23 13084117 130B4178
115 00 130B4118 -
115 23 130B4119 130B4178
690 165 00 130B4121 -
165 23 130B4124 130B4178
260 00 130B4125 -
260 23 130B4126 130B4178
360 00 13084129 -
360 23 130B4151 13084178
430 00 130B4152 -
430 23 130B4153 130B4178
530 00 130B4154 -
530 23 130B4155 130B4178
660 00 130B4156 -
660 23 130B4157 130B4178
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Bbi160p BbIXOAHbBIX
cunbTpoB

PykoBoacteo

no NPoOeKTUPOBAHUIO BbIXOAHbIX (PUBTPOB

4.4 CuHycomganbHble GUnbTpbl

TexHM4YecKne XxapaKTepucTuKu

HoMuHanbHoe HanpsaxeHune

3 x (200-500 B~ 1 500-690 B~)

HoMMHanbHbIM TOK @ 50 Iy,

Lo 800 A (500 B) n 660 A (690 B). HoMvHasbHbIM TOK TMNopasmepa F
obecrieumBaeTca NOCPEACTBOM NapasvieibHOMO PacrioNioKeHNs PUILTPOB, Mo
oaHoMy hwTPY Ha MoZysib MHBEpPTOpa

YacToTa ABMraTenst Co CHUXEHMEM HOMUHASbHbIX
XapaKTEPUCTUK

50 Iy Tnomunan
60 'y 0,94 x Liownnan
100 Iy 0,75 X Liommuan

MuHMManbHasa YyactoTa KOMMyTaumm

HoMuHanbHasi yactoTa KOMMyTaLuMKn COoTBETCTBYoLWero npmeoga FC 102,
202 nnm 302 x 0,80

MakcunmanbHaa YactoTa KOMMyTaunm

8 kl'y,

CnocobHOCTb K Nneperpyske

160 % B TeyeHune 60 cekyHf, Yepes Kaxable 10 MUHYT

CTeneHb 3awWuTbl Kopryca

IPOO, IP20 ansa HacTeHHOro MoHTaxa, IP23 Ans HanoNbHOrO MOHTaXa

TeMnepaTypa oKpyxatowien cpeabl

Ot -10 go +45 °C

TemnepaTypa XpaHeHus

OT -25 no +60 °C

TemnepaTypa TPaHCNOPTUPOBKHM

Ot -25 o +70 °C

MakcnmarbHas TeMnepaTypa OKpY»XatoLLel cpeabl 55 °C
(co cHWXKeHWEM HOMUHaTbHbBIX XapaKTepPUCTUK)

MakcmnManbHasa BbicoTa 6e3 CHUXeHUSI HOMUHanbHbIX (1000 M
XapaKTepPUCTUK

MakcmManbHasa BbICOTa CO CHUXXEHMEM HOMUHaNbHbLIX (4000 M
XapaKTepPUCTUK

CHMXEeHMe HOMUHAaNbHbIX XapakTepuUCTUK B
3dBUCUMOCTU OT BbICOTbI

5 %/1000 m

CpenHee BpeMsi 6e30TKa3HON paboThbl 1481842y
[Mokasartenb HagexHoctn FIT 1,5 10%/4
JonycK NHAYKTUBHOCTU +10 %
CreneHb 3arpasHeHust EN 61800-5-1 II
KaTteropusi nepeHanpsxeHus EN 61800-5-1 III
KaTteropusa knumaTta, Harpyska 3K3
KaTteropusa knnmaTta, XxpaHeHue 1K3
KaTteropusa knumaTta, TpaHCNOpPTUPOBKA 2K3

YpoBeHb Wwyma

< YpOBHS$ WyMa OT npeo6pasoBaTesns 4acToTbl

CepTudukathbl

CE (EN 61558, VDE 0570), RoHS, peructpauns cULus E219022

(Ha paccmoTpeHun)

MageHWe HanpsXeHUs Ha MHAYKTOpe MOXHO paccuuTaTtb Mo creayiollei dopmyne:

ud=2xnxfmxLxI

fm = BbiIxoAHasA yacToTa
L = MHAYKTUMBHOCTU UbTpa

I =Tok
[TwT DunsTp g
gl e ae g/ 3'“
[ i [N La Sl
j. M aas | w2 _
I c |
21 1 g P S
1 1
=4 Ny Ry

Puc. 4.1 Cxema nogknodeHmna unstpa

I Bbix. [%]
110%

KPHEaH CHWHEHWA HOMHWHANLHBIX X3aPaKTEPUCTHE
B 33BMCUMOCTH OT TEMNEPATYPLI

T CHMMEHNE HOM. TOKA

130BB068.11

100%

0% -

80%

T0%

45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 &0
Temnepatypa okpy#alowei cpegel [°C)
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Bbi160p BbIXOAHbBIX
cunbTpoB

PyKOBOACTBO NO NPOEKTMPOBAHUIO BbIXOAHbIX (PUbTPOB

4.4.1 Gunbtpbl dU/dt

TexHUn4YecKme xapaKTepmucTukm

HoMMnHanbHoe HanpsXeHune

3 x (200-690 B)

HoMuHanbHbIYM TOK @ 50 Ny

[o 880 A. HoMMHanbHbIM TOK TMNopa3Mepa F obecneumnBaeTcs
nocpeAcTBOM MapasiesibHOro pacrnofioXeHus dunbTpoB, N0 OAHOMY

bunbTpy Ha MoAyNb UHBEpPTOPaA

YacTtoTa AgBuratens co CHUXeHueM
HOMWHAJIbHbIX XapaKTeEPUCTUK

50 Fu, IHOMMHaﬂ
60 'y 0,94 X Liomunan
100 Iy 0,75 X Tiomunan

MunHMManbHas 4yactota KOMMyTauumm

Be3 orpaHnuyeHus

MakcuManbHasa YyactoTa KOMMyTauum

HoMunHanbHasg yacTtoTa KOMMyTauMM COOTBETCTBYIOLWEro npnesoia FC

102, 202 wnn 302

CnocobHOCTb K neperpyske

160 % B TeueHune 60 cekyHa, Yepe3 Kaxable 10 MUHYT

CTeneHb 3awWmMTbl Kopnyca

IP0O, IP20 ang HacTteHHoro MoHTaxa, IP23 ana HanonbHOro
MoHTaxa. IP21/NEMA 1 pocTtyneH ANns HAaCTEHHOro MOHTa)Xa C

MOMOLLbIKO OTAENIbHbIX KOMMNJIEKTOB

TemnepaTtypa oKpyKatoliei cpeabl

ot -10 go +45 °C

TeMmnepaTypa XxpaHeHus

oT -25 go +60 °C

TeMnepaTypa TPaHCNOpPTUPOBKHU

oT -25 po +70 °C

MakcnManbHasa TemnepaTtypa 55 °C
OoKpyXatowien cpeabl (CO CHMXEHUEM
HOMWHAaNbHbIX XapaKTepUCTUK).
MakcnmanbHas BbicoTa 6e3 cHuxeHusa (1000 m
HOMWHAaIbHbIX XapaKTepUCTUK

MakcmManbHas BbiCOTa CO CHUMXeHmneM |[4000 m

HOMWHAJIbHbIX XapaKTePUCTUK

CHW>XXeHne HOMUHaNbHbIX
XapakKTepuctnk B 3aBMCMMOCTUN OT

5 %/1000 m

CpenHee BpeMs 6e30Tka3HoM paboTthl |1 481 842 4
Moka3aTtenb HaaexHocTtn FIT 1,5 10%/y
Jonyck MHAYKTUBHOCTU + 10%
CrteneHb 3arps3HeHns EN 61800-5-1 (I
KaTeropusa nepeHanpsxeHusa EN II1
KaTeropusa knnmaTta, Harpyska 3K3
KaTteropusa knumarta, XxpaHeHune 1K3
KaTeropusa knumarTa, 2K3
TDAHCOODTUDOBKA
YpoBeHb LWyMa < YPOBHS WyMa OT npeobpa3oBaTtesns 4acToThbl
CepTtudukarbl CE (EN 61558, VDE 0570), RoHS, perncrpaumsa cULus E219022
(Ha paccMoTpeHun)
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Bbl60p BbIXOAHDbIX
chunbTpoB

PyKOBOACTBO NO NPOEKTMPOBAHUIO BbIXOAHbIX (PUbTPOB

4.4.2 CMHycounaanbHbln hunbTp, BCTpanBaeMblh B OCHOBaHMe npmeoaa

TexHnUYecKkne XapakKTepucTukm

HoMunHanbHoe HanpsaXeHune

3 x (200-500 B~)

HoMunHanbHbIM TOK IN @ 50 Iy,

10-17A

YactoTa aBuratens

0-60 Ny 6e3 cHMXXeHUss HOMUHaNbHbIX XapakTepmuctmk. 100/120 Ny co
CHMXXEHMEM HOMUHASIbHbIX XapaKTepuUcTuK (CM. KpUBbIe CHUXEHMUS
HOMMWHAbHbIX XapaKTEPUCTUK HUXKE)

TeMmnepaTypa OKpyxatoLlen cpeabl

OT -25 10 45°C MOHTax «CTOpOHa K CTOpOHe», 6e3 CHUXeHus
HOMMHANbHbIX XapaKTEPUCTUKM (CM. KPUBbIE CHMXEHUS HOMUHAbHbIX
XapaKTEPUCTUK HUXKE)

MuWH. YacToTa KOMMyTaunu

fmin = 5 K'Y

Makc. yacTtoTa KOMMyTauumn

fmax = 16 k'L,

Cnoco6HOCTb K neperpyske

160 % B TeuyeHune 60 cekyHA, Yyepe3 Kaxablie 10 MUHYT

CreneHb 3alnThbl KopnycCa

IP20

CepTtudumkar

CE, RoHS

IBbIX %
110%

IBbIX %

m— EOK O GOK
== = CTopoHa K cTopone

110%

Bok o Bok

— =Cropona Kk cTopoHe

130BB390.11
130BB391.11

70%

40 45 50

Temnepatypa okpyaloLiei cpefbl

55 60
50 60 70 80 90 100

BeixogHan vactota uy

Puc. 4.2 CHMeHWEe HOMWHANBHBIX XapaKkTeEPUCTUK

B 3aBUCUMOCTW OT TEMNepaTypbl

Puc. 4.3 CHuKeHWe HOMWHaNbHbBIX XapaKkTepPUCTUK B 3aBUCMMOCTI
OT BbIXO[IHOI 4acTOTbI
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Kak yctaHOBUTb

PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hUbTPOB

5 Kak yctaHOBUTb

5.1 MexaHn4yeckunin MOHTax
5.1.1 TpeboBaHusa TexHMKK 6€30NacHOCTN Npu
MeXaHW4YeCKOM MOHTaxe

AWARNING (NMPEAYNPEXAEHMUE!)

BbinonHsiite Tpe60BaHNA B OTHOLWEHUN
KOMMNJIeKTa C60pPKM M NOJIEBOro MOHTaX)a.
Cob6nropaiiTe NnpuBeAeHHbIe YyKa3aHUA BO
nsbexkaHme cepbe3sHbiX NOBPEXAEHUN NN
TpaBM, 0CO6E€HHO Npu yCTaHOBKe 60/1bLunx
chunbTpoB.

duUnbTp OxNaxaaeTca NyTeEM eCTeCTBEHHOMN
KOHBEKLMHN.

Onsa 3awnTbl punbTpa OT Neperpesa cneayer
cnegunTb 3a TeM, YTo6bl TEMMNEepaTypa OKpYyXatoLlen
cpefnbl He MpeBbIlana MakCuMasabHyo TeMnepaTypy,
yKasaHHyr A5 ¢puibtpa. CMOTpUTE yKasaHue
MaKCMMasibHOM TeMnepaTypbl B naparpade
«CHUXXEHNE HOMUHA/IbHbIX XapaKTepPUCTUK B
3aBUCUMOCTH OT TEMIEPATYPbl OKPYXKartoLLelt
cpeabl» (Derating for Ambient

Temperature).

Ecnu TemnepaTypa oKpyxatowen cpeabl HaxoamuTcs
B AmanasoHe 45 - 55°C, To cHuxeHune
HOMMHAaNbHbIX XapaKTEPUCTUK DUIbTpa CTaHOBUTCS
3HAUYUTENbHbIM.

5.1.2 MoHTax

¢ Bce HacTeHHble PUNBbTPbI AO/KHBbI
yCTaHaB/ANBaATbCA BEPTUKAJIBHO, C KIeMMaMu
BHU3.

e He yctaHaBnmBanTe punbTp pSaoM C APYrvMMun
HarpeBaTesibHbIMW 31EMEHTaMN UIn C
TEPMOYYBCTBUTENbHLIM MaTepmanom (TaknMmm Kak
LEepeBo).

e OUNbTp MOXeT 6bITb ycTaHoBNEH cboKy OT
npeobpasoBaTens 4yacToTbl. TpeboBaHue K
NPOMEXYTKY Mexay duibTpoM u
npeobpasoBaTefnieM 4acToTbl He NPeabABASETCS.

® BEPXHUA N HMXXHUI 3@30Pbl COCTABASAIOT MUHUMYM
100 MM (200 MM ans punbTpoOB, BCTPanUBaeMbIX B
OCHOBaHue NpuBoAA).

e TemnepaTtypa noBepXxHOCTN punbTpoB IP20/23 He

npesblwaeTt 70°C.

e TemnepaTypa noeBepxHocTh punbTpos IPO0 MoxeT
npesbiwaTtb 70°C , n Ha punbTpe yCTaHOBEHa
3TUKEeTKa C npeaynpexaeHneM o Harpeee
NOBEPXHOCTH.

5.1.3 MexaHn4yeckmnin MOHTax Koney, angd
YCTpaHEeHMS BbICOKOYACTOTHbIX CUMHMA3HbIX
nomex HF-CM

Konbua HF-CM umetoT oBanbHyto dopmMy ans
YNPOLWEHNS YCTaHOBKK. OHU AOMXKHbI
yCTaHaBnMBaTbCa BOKpyr Tpex da3 asuratens (U, V
n W). BaxHO nponycTuTb BCce Tpu a3kl ABUraTens
yepes KoJbLo, MHaye OH byaeT HacbiwaTbes. He
MeHee BaXKHO He NMponycKaTb Yepe3 KoMbLo
3awwmTHOE 3a3emneHne PE wunm kakme-nmbo nposoaa
3a3eMJIeHMS, B MPOTUBHOM C/lyyae KOoJbLO yTpaTuT
CBOW CBONCTBa. B 60nblIMHCTBE CnyyaeB
npuMeHeHmns Heob6xogmmo cobpaTb NaKkeT n3
HECKOJIbKMX KoneLl.

120BB726.10

120BET27.10

Puc. 5.2 HenpaBunbHaa ycTaHOBKa. 3auWuTHoe
3a3emneHune PE He fO/HKHO NpoOXoAUTb Yyepes
KOJ1bLLO.

Konbua MoOryT BubpupoBaTtb 13-3a
nepeMeHHoOro MarHuTHoro nons. Mpu
yCTaHOBKE psiAoM C nsonauuen kabens mnm c
ApYyrMMn aetanamm Bubpaums MOXET NpUBECTU
K M3HOCY MaTepuana usonsumm Konbla uin
kabens. [ns kpenneHus koney n kabens
NCNoNb3ynTe KabenbHble CTAXKMW.
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Kak yctaHOBUTb

PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hMbTPOB

5.1.4 3azemneHune cMHycongasnbHbiX GUNLTPOB
n punbTpoB dU/dt

WARNING (MpeaynpexaeHue)
®unbTp He06X0ANMMO 3a3eMJIUTb A0
BKJIIOMEHUSA NUTaHUA (BbICOKME TOKU YTEUKH).

CuHda3Hble NoMexn yaepXXMBarTCS HA HU3KOM
YpPOBHE nyTeM obecneyeHnss MMHUManbHOro
vMneaaHca NyTy BO3BpaTa TOKa Ha
npeobpasoBaTtesnib YacTOThl.

e BbibepuTe HauyyLwy BO3MOXHOCTb 3a3eM/IEHUS

(HanpuMep, Yepe3 MOHTaXHY NaHenb wkada)

* /Icnonb3ynTe 3aKkpbiTyo (M3 NpUHAAIEXKHOCTEN)
3alWNTHYIO KJ1EMMY 3a3eMsieHns ans obecneyeHus
OMTMMaNbHOIO 3a3eM/eHMS

e Ypanute nobyto Kpacky Ans obecneyeHus
HaZleXXHOr0 3/IEKTPUYECKOro KOHTaKTa

e [lpoBepbTe, UTOOLI MeXAy HUIBTPOM U
npeobpasoBaTeneM 4acToTbl 6b1 HAAEXHbIN
3NEKTPUYECKUN KOHTAKT (BbICOKOYACTOTHOE
3a3emMsieHune)

e OunbTp AoMKEH 6bITb 3a3eMJIEH 40 BKJIKOUYEHUS

NMUTaHnsa (BbICOKME TOKN yTEUKW)

5.1.5 DkpaHunpoBaHue

PekoMeHayeTCA MCNonb30BaTbh SKPaHMPOBAHHbIE
Kabenu ANng CHUXXeHUd 31eKTPOMAarHMTHOro
MU3JTy4YeHUS B OKpYXKaloLlyto cpeay u
npeaoTBpaLLeHNs HEMCNPABHOCTEN NpyU yCTaHOBKe.

e Kabenb Mexay BbIX0A0M npeobpasoBaTtens

vactotel (U, V, W) n Bxogom dunbtpa (U1, V1, W1)

[OJKEH 6bITb 3KpaHMPOBaHHbLIM WU BUTbIM.

e Micnonb3yiTe NpemMMyLecTBEHHO 3KpaHMPOBaHHbIE
kabenu mexay Bbixogom dunbtpa (U2, V2, W2) n
asuratenem. Npu ncnonb3oBaHnn

HEe3KpaHMpOBaHHbIX kabenel Heob6xoanMo
MWUHUMUN3NPOBATb BO3MOXXHOCTb NepeKpecTHbIX
CoeaVHEHUN ¢ ApyrmMn kabensimMu, NpoBoASLLMMHU
YYBCTBUTE/IbHbIE CUIHAaMbl. DTO AOCTUraeTcs C
MOMOLLIbIO TaKUX Mep, KaK pa3saeneHune kabenemn
WM NX MOHTaX W MPOKagKa B 3a3eM/IEHHbIX
kabenbHbIX O0TKaxX.

e DKpaH kabens f4oMmKeH ObITb HAAEXHO COeAMHEH C
Maccol Ha oboux kKoHuax (HanpuMep, C
Kopnycamm unbTpa v agBuratens).

e Ecnun dunbTpbl IPO0 ycTaHaBnmBalTcs B Wwkadax
W Npu 3TOM UCMNONb3YHTCS SKpaHNUPOBaHHbIE
kabenu, To OKOHEeYHOoe coefNHEHNE
3KpaHMpoBaHus kabensa asurartens [OMMKHO 6bITb
B TOuKke BXxoaa kabens B wkad.

e Bce coeanHeHns akpaHMpPOBaHUS AOSKHbI UMETb
KaK MOXHO MEHbLUNIN UMneaaHc, T.e. HAAEXHO
CoeaAnHATbCA Ha 6onbLlion naowaan ¢ obonx
KOHLIOB 3KpaHWpOBaHHOro kabens.

e MakcmmanbHasa anuHa kabensa mexay

npeobpasoBaTesieM YacToTbl U BbIXOAHbIM

dunbTpoOM:
Huxe 7,5 kBT: 2 M;
ot 7,5 no 90 kBT: 5-10 Mm;
Bbiwe 90 kBT: 10-15 m.

NMPUMEYAHME
Kabenb mexay npeobpasoBaTteneM 4yacTtoTbl M UILTPOM
[omKeH 6bITb Kak MOXHO 6o51ee KOpoTKUM

NMPUMEYAHMUE

Bo3moxHa anuHa kabens 6onee 10 M, HO crneayet
n3beraTb TakKMX COEAMHEHUN U3-3a pUCKa
NOBbILWEHHbIX 3/IEKTPOMArHUTHbIX MOMEX U pe3Knx
BCIMJIECKOB HanpsXeHus Ha knemmax punbtpa.

] e ————— - s E
L o1 § U < L\ L\ YUt U2 - ' g
E P P < - I "
I 3,
—orz §E vo L— L— ovz 2 & w20 — !
& 1 1 T o ] i
@ 5 ] I o 5 |
[ i ] i
—o11 8@ wc oWl X 3 W20
re] T 1 | 1 | o & 1 I 1
4] 1 ! 1 ! oM | ! | I
—-—-—>-—L—0FPE E— PEO~—W-—-l—J——-—-—T-—]— —-’WPE PEO =
Tela At - A o \_{

Puc. 5.3 Cxema anekTpuyecknx coeMHeHWIA

[ns npeobpasoBaTenei 4acToTbl TUNopasMepa F AoMKHbI MCNOIb30BaThCA NapansienbHble GuUnbTpbl, Mo

0AHOMY PUNLTPY ANS KaXAOro MOAy/st MHBepTopa.

Onsa kaxaoro moayns kabenm Unm WWHbI Mexay UHBEPTOPOM U UNLTPOM LOSIKHbI 6bITb 0ANHAKOBOW
AnnHbl. Mocne dunbtpa dU/dt/cMHyconaanbHoro dpunabTpa A0KHO 6biTb NapanfienbHoe coeaAnHeHne Ha

KnieMMax dJVIJ'IprOB W Ha KnemMMmax aAsurartens.
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5.2 MexaHu4eckue pa3mepsbl

5.2.1 CxeMaTnyecKkmne YepTexn HaronbHble cuHycongansHbie GuaLTPSI
HacreHHble cuHyconganbHble GuibTpbl A =]
-~ P 7 &
| f -

-~
3

2
&
g g
é a2

O el

13086146.10

Puc. 5.5 ®unetp IP20 HacTeHHBIR

Puc. 5.8 @uneTp IP20 HACTEHHLIA, BCTpaeBaemMbIin
B OCHOBaHWe nNpeobpasoBarens 4acToTbl
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Kak ycTaHOBUTb PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

HacteHHble punbTpol dU/dt

130BB875.10

130BB523.10

Puc. 5.11 @unetp IP54 HanonbHBIN/HAaCTEHHBIA

130BB526.10

Puc. 5.12 @unbtp IP23 HanonbHbIN

f

>

|

|
130BB524.10

Puc. 5.10 ®unbTp P20 HacTEHHDBIN
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Kak yctaHOBUTb PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hMbTPOB

HanonbHble punetpel dU/dt
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Puc. 5.13 QunbTp IPO0 HanonbHbIi

130BB526.10

4 I“‘A 24 - E
| | 1 &
18 l g
MM R
S L =
34 88
Y wN
(N ‘ﬁ")“-—n_____m_eu
- \ 1
8 L
15 =
] 8
@
wof =] -—
R
&
5 ;2 .
2 /
_,__O 25
)
125 Y/
1 23
Puc. 5.17 Komnnekt L-o6pasHbix knemm 13083139
1 71
J—O
30 |
Puc. 5.15 KomnnekT L-ob6pazHbix knemm 13083137
36 MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

TOBapHbIM 3HAKOM kopropauun Danfoss

130BB528.10



PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

Kak ycTaHOBUTb

5.2.2 ®usunyeckue pasmepsl

(9 069-00Z) Wp/Np sodiaund adaweed anddanneng |'s eNuuge|

6ELETOEL L'2T/0E
6ELEGOEL L'ee/oe
BELEFOEL L'ZZ/0E
BELETOEL L'ZZ/0E
BELEHOEL L'gz/oe
BELEDOEL L'ZZ/0E
LELEFOEL £EL/BL
LELEDOEL £EL/BL
UM aH 6/TL
‘UM a4 6/TL
‘uImaH St/9
‘udMay S¥/9
‘uan sy St/9
EELED St/9
“udM 3H £y
‘uImaH £l
wueLall 1HAd-oLhd
dawoH JWH
(vwaLm WWSLM
wiaHeedgo-] W©MKELEE
1M3ULIWOY 1Hawop

OlWx ¥

OLW X ¥
olwWxe

OLW X ¢

OLW x €T
OlNxE

OLW

Ol

0/€ 56
0/e 56
0s
0s
0s
0s
9l
9l

O W0 - - - -

oMY T

efosodu auHana)

WigHauouEH
WiIGHaUoUEH
WISHSUoUEBH
WiIaHAUoUEH
WIgHAaUDUEH
WISHaUoUEH
WIFHIUoUBH
WiIaHAUoUEH
WISHHBL0EH
WI9HHaL10BeH
WI9HHa10BH
WI9HHBaL19BH
WI9HHBL12BH
WI9HHaL10BeH
WI9HHaL1oBH
WI9HHBaL19BH

EWELHOW
M)

[4:1}
[
S'BL
Ly
S'L9
9t
Sv9
133
0€
Lz
§'sT
[44
9l
LTl
£9
9%

aM

J2g

(e
[44
Ll
[44
Ll
[44
Ll
[44

9

=B =R = B = L e e I

Ll
Ll
£l
Ll
€l
Ll
El
Ll
9
(4]
9
9
9
9
9
9

£l
£l
€l
€l
£l
€l
£l
€l

"OHAUal10 KdqLeaI9ERyRE Haw Lol 1 edLaund M¥ERLI0U Wa9.QO 8 LUITOXS 3H 1HaULWOY
“WWaLN XIaHERAQO-T BLNALLIWON BUHWRAQOEM AIHENNIE "W "BWEBLHOW BUHAMOdUA BUT WAL IN3ULIWOY WIaHAUaLMHIoUOY Bd1aeleufadu sodiaumnd xiaHauoueH suff,

SiLL
Sl
Sl
Sl
SLL
Sl
SiLL
Sl

816
£87
0zZ9
04T
0z9
SET
09
SET
SEE
SET
8T
0T
8T
0ZT
44
0LL
(eHWgALL)
b

6LL
651
099
£Tl
099
STl
099
0oL
SS1L
sstL
szl
STl
scl
STl

S8

S8

q

0r6
06T
004
0S¢
004
0st
004
061
881
S8l
8S1L
SSl
£S1
SSl
8LL
SLL

(eHudwnm)

5099
SLE
1743
SCE
STE
SLC
SCE
SLT
(T4
6ZF
6LE
6LE
6L¢
6LE
6LT
6LT

e

[4:74
00
T4
0SE
LTa 4
00€
T4
00€
SES
St
Siv
S6€
Siv
S6€
0LE
56T
(eLodi98)

Y

[ww] 1iadawsey

EZdl
oodi
EZdl
00d|
€adl
00dI
£ddl
00dl
0Zdl
oodi
0Zdl
00d|
ozdl
00dI
ozdi
00dI

sAudoy

PSBTI0EL
£S8CA0EL
Z58740EL
LSBTHOEL
0SBEHOEL
6¥BTI0EL
8r8TH0EL
L¥BTA0EL
SFBCH0EL
¥P8Ta0EL
Z¥BTA0EL
L¥8CH0EL
6EBTA0EL
BEBTHOEL
9EBTHOEL
SEBTAOEL

Tox
WOHEENEES

MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

37

TOBapHbIM 3HaKoM koprnopauun Danfoss



PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hMbTPOB

Kak yctaHOBUTb

(9 005) edraung ocsoHaveTnodfHnD adaweed anxianMEnD 7' eNnuge |

6ELEFOEL

BELEFOEL

BELEFOEL

LELEFOEL

"UdK 3H

“udm ay

"udM 3y

UM 3y

‘UdM ay

"UdK aH

"UoK 3H

UM 3H

"UdM 3H

UM aH

"UdK aH

UM Y

[UT=TE
dawoH

( waLs
xaHeedgo-]
LHBULWOY

09-0¢C

L'LL/sL

6'6/8

6'S/8

ST

ST

P0/9°0

¥¥'0/9°0

P'0/9°0

¥¥'0/9°0

¥¥'0/9°0

LHAD-01hd
/MH
WWaLH
WHDKEBLEE
LHaWOW

0/L -9

0/L-9

0l - ¥t

ol - ¥Z

0l - ¥Z

0L - ¥T

0l -vC

oMY

0s

0s

0s

9l

9l

W

efosodu aMHahad Dxe

WISHIUOUEH

WIGHILOLEH

WIGHILOLBH

WISHISUOUEH

WISHAUOUEH

WIGHILOLBH

WISHHBLOEBH

WISHHBL10EH

WISHHBLOBH

WISHHBLOBH

WISHHBLOBH

WISHHBLOEH

WISHHBL0EeH

VISHHBLOBH

MISHHBLOEH

WI9HH2L12EH
VISHILOLBH
MIGHHaL0EH

BWELHOW
umj

048
oLy
Sty
59¢
0LE
09¢
LOE
L6l
LET
Lzl
S0z
S6
¥s
0s
84
9t
6E
123
661
Ll
691
'yl
L'6
8L
L'L
L'9
s
9
(43
£
£e
ST

I

[44
9z
[44
9z
(44
9z
[44
9z
(e
9z
[44
9z

0T

0T

0z

s9

S9

59

OHAURIILO ED9LPRIAERHRE HAW IO 1 ml._.n__..:\_Av WHaeL0U Waqg0o 8 1uifoxa aH IHalUWoy
WS XI9HERAQO-T BIMIULWON BUHIKEdQOEMN SIGHEMNDE ‘W) "eeLHOW BUH3ModuA Bl WWaL 1¥3UUWON IaHaUS1WHroUOH Bilaeleurfadu sodiaund xiaHauoueH sulf,

LL
£l
LL
£l
Ll
El
Ll
£l
Ll
€l
Ll
£l

s9

s9

59

Sv

Sv

6l

6l

6l

6l

6l

098
0sZ

zl

[4)

zlL

4

[4)

3

L66
€85
L66
oo
6L
oo¥
6L
0S€
6L
LLE
6L
PEE

09¢

09¢

09z
8ST
65L
09¢

09¢

S0t

S0t

90T
S0Z

50¢

S0¢

(eHugALL)
J

6601  09Z1
SLS 029
6601  09Z1
0S¥ 00S
6LL 706
0S¥ 00S
6LL 06
[ 00s
6LL ¥06
oov 0Ly
6LL ¥06
0ov 0Ly
SEL 0LL
SCl 0Ll
SZl 741
4l 0sl
4! 0sl
06 ogl
0L 06
0L 06
09 SL
09 SL
(eHudum)
q
)

[ww] 1adaweey

LrLL

LrLL

868

868

868

868

08s

08S

00s

[454

CLE

LST

LST

LST

06l

o6l

L9LL
0z9
oLt
0zs
816
0zs
8L6
0zs
8L6
08s
8L6
0zs

oLe

0L9

(1139

Oty

(1133

89¢

89¢

89¢

ooz

00¢

(ero01a8)

v

|
0od|
£Tdl
0o0d|
€Zd|
00d|
£Zdl
0odl
£Zdl
0od|
£Zdl
0odl
oedl
ood|
oZdl
oodl
ozdl
ood|
oZdl
ood|
ozdl
00d|
ozdl
oodl
ozdl
0odl
0zdl
0odl
ozdl
00d|
ogdl
ood|

Z61E90EL
L6LEFOEL
68LE90EL
88Ledoel
£81EGOEL
98ledoelL
S8LEFOEL
P8LEFOEL
£8LEFOEL
Z8LEFOEL
L8LedoEL
6/1E90¢€L
60£790EL
£87TH0EL
80E790EL
87790¢eL
LOEZHOEL
L8ZZHOEL
8bbrg0el
€Lrzgoel
L¥PZa0EL
ZLyzgoel
el ga: 113
LL¥Z90€eL
L ga: v
60FZ90EL
[ 74: (0
80bZ90¢EL
LytZd0el
90¥Za0EL
6EvZg0eL
POvZa0EL

oM

JAudoy  WOHEBMEE

MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

38

TOBapHbIM 3HaKoM koprnopauun Danfoss



PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

Kak ycTaHOBUTb

(4 005) ed19und oloHaveTModAHMD I9daweed anwdanMeEND £ eNnuge |

‘UM 3H

‘UM 3H

RIEET

‘usmay

GELEA0EL

wreral  LHAG-o1hd

dawoH J/WH
(WAL WL

82..«0&?4 WHMELEE
LBULWOY  LHIWO

OMY TWW

elfogodu auHahad ey

WiaHALlOLEH

WISHILOUEBH
MISHHBL10BH
E¥WELHOW
un)

OHALaLO BOILEEISEENEE HaXLO 1 BdLaUmMd UNEELI0U SLOOHINSLLINOY 8 LMITOXE aH 14aUUWOoY|
“WWALK XIAHERAQO-T BINILLIWON BMHIWKEQOEN SIHEMNDE ‘WD) “BKELHOW BMHIMOdUA BUT WWSL INSULINOM MISHALBLMHLOUOY Bd1aelertiadu sodiaumnd xiaHaLoueH sulf,

oL 2z
oLy 9T
i J
a9

1)
£l

p

098
05¢

2

L66
€85

(eHngAwl)
p]

6601
SLS

q

£Tdl
00d|
£2dl
00d|
£Zdl
00dl
£Zd|
00dl

09clL il [R=]N1 £2dl
029 - 09 00dl

(eHudwm)

(e102198)
v

[ww] ladawseq SAudoy

C6LEYOEL X €
L6LEJOEL X €
68LEHOEL X €
B8LEHOEL X €
Z6LlEqoEL X T
L6LEQOEL X T
68LEFOEL X T
88LEFOEL X T
P61EG0EL
€61E90€L

oy
VOHERNEE

MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

39

TOBapHbIM 3HaKoM koprnopauun Danfoss



PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hMbTPOB

Kak yctaHOBUTb

(9 069) ediaund oloHaweodAHKD Iadaweed ausdBhMEND 'S BhMuge |

NIEETT

‘udm 3y

NIRTETT

6ELEDOEL

BELEFOEL

BELEFOEL

BELEFOEL

LELEQOEL

LELEQOEL

NIRTET

“uaM ay

NIETET

‘usM ay

‘udm ay

nuelad 1HAG-o1hd

dawoH

(WwaLs
xaneedgo-]
IMBULINOY

/WH

WWaLH
VMWBLRE
LHaWOW

OHIUBLO BO9LERI9EENEE HEXUOD 1 m.-n‘_,n_:sﬂu WMEELI0U 9100HIMSUUWON 8 1uifoxa aH IHauuwoy

"WWBLY XIaHERAGO-T BLYBLLIWON BUHNEAQOEM SIHENNIE "W "BKELHOW BUHSMOdUA BT WWBLN LSLLIWON MIAHAUBLMHUOLOK BLaeeutiadu sodLaund xiaHauoueH suff,

L'ZZ/0e

L'ee/oe

L'Zz/0e

L'Ze/oe

L'ze/oe

£EL/BL

£eL/8l

£eL/8l

LLL/SL

LSt

LLL/SL

LLL/stL

LLL/SL

ST

0/9

0/9
0/9 - 0/§

0/s El@ XV
0/S - 0/¥ EL@XT
0/5 - 0/¥ El@xe
0/t - 0/T El@xe
0/t - 0/T SoL@

0/l -¢ S0L@

Z-v S6

-9 56

9-8 05

8-0¢ 9l

8-0C a9l

oMY z Ww
etfosodu sMHahaD e

viqHIroUEH

WIFHIUoUeH

WISHaLroUeH

WiIgHIuoueH

WISHALroUEH

WiISHAUoueH

WiSHALoLEBH

WiISHAuoueH

WiIgHIuoueH

WIGHAIUoUBH

YiSHHa10BH

WISHILOLEH
MI9HHa10BH

eXelHOW
ump

S06
StL
09L

St9
S8t
€49
£LS
Sy
SLE
0LZ
o9l
o9l
€71
vl
L0L
4
34
LE
LT
Lz

8l

BET:|

44
9T
(44
9z
(44
9z
(44
9z
(44
9T
(44
9z
(44
9z
(44
9z
s9
s9
S9
S9
S9

s9

Ll

£l

Ll

€l

Ll

£l

LL

£l

Ll

£l

LL

£l

Ll

£l

Ll

£l
9
9
9
9
9

9

€l
€l
£l
€l
£l

£l

p

098 166
SLE ELL
098 L66
0SE  t89
098 166
SLT 019
098 166
SLT 019
098 166
05 09%
199 Z6f
00Z O0F
z0s  0Z9
SLL ZEE
Z0s 0Z9
TAN 433
- 0LlE
00€ OLE
- oLe
SZT 0Lz
- ErT
S€Z 0L
(eHWQALLI)

2

2

6601
0S¢
6601
0SsZ
6601
0S¢
6601
0Ss£
6601
SLS
6LL
0st
9.9
oo
9.9
0ot
Sl
Sl
Sl
STl
S8

S8

q

09zl
008
09zL
008
09z1L
008
09zL
008
09zL
099
ov6
00s
864
0Ly
864
0Ly
85l
SSL
85l
SSL
gL

SLL

(eHndum)
|

L¥Ll

LrLL

Ll

Ll

Ll

868

669

669

609

609

681

681
(144

44

[ww] ladaweey

9Ll
06¥
oLl
099
9Ll
099
oLl
099
9Lt
SES
8l6
0Lp
SLL
0zs
SLL
0zs
S79
S79
S0S
S0S
S9r

S9¥

(eLodia8)
v

£ECdl
00dl
£7dl
oodl
€2d|
00dl
£2Zd|
oodl
€7d|
00dl
£Zdl
o0dl
€7dl
00d|
£ddl
oodl
£7dl
00d|
£ddl
o0dl
£7dl
0od|
£Eddl
00dl
£7dl
00d|
0Zdl

00d|

SSLPOEL X €
¥SLPE0EL X €
SSLrg0el X €
PSLPa0El X T
ESLPI0EL X T
CSLPH0EL X T
LS1¥E0EL
951vd0¢elL
SSLPE0EL
PSLPd0EL
£SLPE0EL
Zslrgoel
LSL¥d0EL
62 LP90EL
9z 1vdoelL
SZlrgoel
PZLrd0EL
LZLPE0EL
611¥d0¢EL
8L1lvdoelL
LL1vdoEL
91 L¥g0EL
SLLPE0EL
pLLvdoEL
ELLFEOEL
ZLLrg0EL
96LE90EL

S6LE80€L

oy

sfudoy WOHEBMEE

MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

40

TOBapHbIM 3HaKoM koprnopauun Danfoss



PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbIX (hU1bTPOB

Kak ycTaHOBUTb

1900108h Bualesocedgoadu sWHEROHDO 8 oJoweearedLos

‘ediqumnd oJoHaueTMooAHKo 1ndaneed anNOahMEND §'G BNWLE |

z WW

efosodu
SUHIh3D IHEY

WIGHHBL10EH
WIGHHBLOBH

EWELHOW UKW ]|

S'LL

[]

ag

Sk 9 LL oL [4¥4 oLL 0tl
Sl 9 Ll oL [d74 0L 06
(eHWQALL) (eHudum)
E b p 2 J q |
[ww] adaweey

£ST 8¢ £V £¥STHOEL
£ST [4:14 44 ZFSTHOEL
(e1od1a8)
e v
efoandu Doy
3MHEEOH(Q WOHERNEE

MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

41

TOBapHbIM 3HaKoM koprnopauun Danfoss



PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hMbTPOB

Kak yctaHOBUTb

(8 069-002) ¥p/NP 8odraumd 1adaweed amxdanneEND 9's eNMUge |

"UdM 3H
*UoM ay
‘UM 3
‘U3M 3H

nueLal
dawoy

(Wwan
xKHeedgo-
IHSLWOY

6/TL  0/€ S6 WISHALOLIEH

S¥/9 L 0s WIFHAOLIEH

St/9 l 0s WISHAUOLEH

74 9 gl MISHALOLEH

LHAp-oLAp  OMV  WW
/WH
WWaLH effosodu EWELHOW
WHMELRE SNHIKD ung
LHaWO e

819
9'6S
g'6€
£51

i

239

vl
vl

Ll
Ll

p

2

09t
05t
SSE
0se
(eHngAu)
p)
[ww] adaweey

ot
ot
0ot
¥0E

q

0Ly
(0744
0Zy
0ze
(eHudum)

|

00¢
00¢
091

0EL
e

SLT
SLE
0EC
00

(eLo9sg)

Y

tadl
radl
vadl
Fadl

Mudoy

9t8ZH0EL
EPBIHOEL
0r8Ca0eL
LEBTHOEL

pSdi

Hox
WOHERNEE

MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM

42

TOBapHbIM 3HaKoM koprnopauun Danfoss



Deanfis

Kak HacTpouTb PyKOBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHbBIX (hUbTPOB
NporpaMMHO

6 Kak HacTpouTb NporpaMmMHoO

e YacTtoTa KOMMyTauum npeobpasoBaTesien 4acToTbl NMPUMEYAHME

VLT® AomxHa 6biTb YCTAHOBNEHA Ha 3HaueHue, ®unbTpbl dU/dt, B oTAMuMe OT
yKasaHHoe Ana MHAMBUAYyanbHOro punbTpa. CMHycouaasbHbIX ¢“"bTPOPr MoryT
CoOTBETCTBYOLME 3HAUYEHUSI NapaMeTpoB MUCnoJib30BaTbCA C 4aCTOTOM KOMMYyTaLuuu
npeacTaBfieHbl B PpyKOBOACTBE MO HUXX€e HOMMUHaNIbHOIo 3Ha4eHus, a BOT
nporpamMMupoBaHuio NpeobpasoBaTenen YacToTbl npesbillieHne yCTaHOBKMX YacToTbl KOMMyTaluuun
VLT FC®. npeo6pa3oBaTens 4acToThbl Bbllle

e [1py YCTAHOB/IEHHOM BbIXOAHOM (BUNIBTPE MOXET HOMMHAJIbHOW 4YacTOTbl KOMMyTaLuu
NCMOIb30BaTbCHA TO/IbKO YMNPOLLEHHAS AONyCKaTb He cieayeT, NOCKOJIbKy 3TO
aBToMaTuyeckas agantauusa agsuratens (AALQ). Bbi30BeT neperpes ¢uabTpa.

NMPUMEYAHMUE

CuHycouaanbHbiii GUNbTPbl MOryT
MCNONIb30BaTbCA C YacTOTaMM KOMMyTaLuum
Bbill€ HOMUWHAaJIbHbIX YaCTOT KOMMyTaLuu, HO
HUKOrAa He UCNoJIb3yWTe 3HAYEHUSA YacTOTbl
KOMMYyTaLumn npeobpasoBaTtena 4acToTbl HUXKe
20% OT HOMMHAJIbHOM YAaCTOTbl KOMMYTaLUMN.

6.1.1 HacTporika napameTpoB An4 paboTbl C CMHYCcOMAANbHBIM (PUABTPOM

Mapamerp N2 |HazBaHue PekoMmeHayeMasa HacTpoWka
14-00 Tvn KOMMyTauum Onsa cuHycomnpanbHbiX GunbTpPoB Bbibepute SFAVM
14-01 YacTtoTa KOMMyTauUumn BbibepuTe 3Ha4yeHne ansa MHOMBUAYyasbHOro
dunbTpa

14-55 BbixoaHoOM punbTp BbibepuTe yCTaHOBNEHHbIN CUHYCOMAAMNbHbIA PUNBLTP
14-56 EMKOCTb BbIXOAHOIO bunbTpa YcTaHoOBUTE eMKOCTb?
14-57 NHOYKTUBHOCTb BbIXO4HOIO YCTaHOBUTE MHAYKTMBHOCTb?

punbTpa
1Y Tonbko ANS NPUHUMMA yripaBneHust BeKTopoM notoka (FLUX). 3HauyeHus ykasaHbl B pasgenax 4.2
«D/1eKTpUYeCKne xapakrepuctnku ¢puabtpos dU/dt» v 4.3 «SnekTpuyeckme xapakTtepucTuku
CUHYyCcoUAabHbIX UIbTPOB»

43 MG.90.N5.50 - VLT(R) saBnseTcs 3apermcTpmpoBaHHbIM
TOBapHbIM 3HAKOM kopnopauun Danfoss



Deanfis

YkasaTenb PYKOBO,CI,CTBO Mo NPOEKTUPOBAHUIO BbIXOAHbIX CbVIJ'IprOB
Yka3aTensb H
Harpy3Ka.. ..o 12
A Harpy3ka Ha MOALWNMHUK ......ccceeeeueeennee. 12
ArpeccrmBHas OKpY>XawLas CPefa........ccee.n.. 12 HeakpaHupoBaHHbIE KabeNW.........ccceeuvennen. 12
AKYCTUYECKUM LLUYM...ovieiiieeiieeeieeesieeeseneenes 14,5 o
B OTHoweHne DU/E ..o 5
BO/THOBOE OTPAXKEHME.......c.eeeeee e 5 n
BbICOKOYACTOTHBIN LY M...ccoiuveeeiieeeieeeciree e 8 Nagenne 12
r MepeKpbIBAOWNM PA3BPAL wceeveeereerieeerieeeneens 12
T @DMOMUK oo 8 TTAK .ot 12
MnKoBOE HAMPSIKEHUE Uppak..oiovrereeereereeeninnne. 6
a TTOMEXW..ciiiiiie e 14
[Buratenu obwero Ha3HAYEHUS. ........ccve.ne.e. 13 Depi;f;ieziﬁaw;ngeaisQaCHocm npu 32
LBUMATEIb.c..eiiiiieiiie ettt 12 ATV T TEARE e
ANHaMnUeCcKoe TOPMOXKEHMUE. ......ccccvveeeerernnnn. 12 lpeaynpexaeHune o BbICOKOM 3
[IMPeKTMBA MO HU3KOBOLTHOMY Hazpﬂﬁegiméﬁéé .......................................... :
060pYyA0BaHUIO (73/23/EEC) oo, 4 ﬂpwﬂéHszg e
ONVHA KAB@MS. ..o 12 I'I([))BbIIJJeHVIeM 15
"[PeBesr” OT BUBPALNM. ...ccovvvvvvvris 8 MPUHALANEKHOCT . ccoevieee et ceee e eeee e 33
E C
EMKOCTD. e 12 C WNPOTHO-MMNYALCHOM MOAYASLMEN ...... v,
3 CUYHYCONAANBHDBIM.....ccveeeeeieesiieciie e esieenaens 7,8
CnHdasHoe
BABEMINEHMUE.....eeie et 33 HanpsXeHe 8
«3BOH» BUOPALNM ..ot 8 COKDALUCHUS oo 3
" CooTBeTcTtBMe TpebosaHusam CE u
MapKNPOBKA CE ......cccccoevveee e, 4
NBOMALMA. ... 5 CyMKa C
L [T 2= 2 T 5 NDUHAANEKHOCTIM. oo 33
NMnynbCcHble
OTPAMKEHMSA ... 14 ®
ST g 0] o] ISR 12 OUILTP 3aLMUTBI OT PAANOTIOMEX v 12
as s X
A0CIID i XAPAKTEPUCTAKY oooeeeeeeoeoeoeoeeeeeeeoeeen 12
KOHAEHCATOPDI .eevveeeiiieieeeieee e e 12
KOHAYKTUBHbBIE MOMEXM....cvieveeeieeeenerineesaneeneenns 11 y
KosdduuneHt HacTOTa OTCEUKM ..eeveveeiiieee e 12
OTPANKEHMUSA ...t 5,6
M C)
M 2 DKpaHMPOBAHHbIE KAabeNMW........cccccveeveen, 33
ATHUTOCTPUKLMS c.eeeiieieieeieeiee et SNEKTPOMATHUTHOI. . ooovoooeooooeoooo 5,8
MakcuMmanbHas AAvMHA Kabens......ocoeveeneene 33 IMC 12
MEKAYDAZHBIN oo 7 M
MOAEPHMBALUMS...cccvee e 13
MOHT@MK. ottt e 32
MIBK (IEC) it 6
44 MG.90.N5.50 - VLT(R) siBnsieTcs 3aperncTpupoBaHHbIM
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KomnaHua Danfoss He GepeT Ha ce6s OTBETCTBEHHOCTb 3a BO3MOXHbIe OLIMGKM B KaTanorax, 6poLuopax 1 Apyrvix neyaTHbix matepuanax. Komnanua Danfoss octaBnseT 3a co6oi npaBo Ha
BHECEHIE V3MEeHeHNI1 B CBOK NPOAyKLVio 6e3 NpeABapyUTeNbHOTO yBEAOMIEHUA. TO OTHOCUTCA TaKKe K N34eNnAM, KOTOpbIe yXKe 3aKa3aHbl, MPU YCIOBNW, Y4TO STV 3MEHEHVIA MOXHO NpoBecT
6e3 Heo6XOANMOCTI NOCNEAYIOLLNX U3MEHEHNI Y)Ke COrNacoBaHHbIX cneumtbma% 1. Bce Topro.ble 3HaKM B HacToALLe NybnnMKaLum ABNAIOTCA COOCTBEHHOCTBIO COOTBETCTBYIOLMX KOMMaHWIA.
Danfoss 1 norotun Danfoss ABnaloTca ToprosbiMi 3Hakamu komnaxum Danfoss A/S. Bce npaBa 3awuuieHbl.
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