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Ob6wenpomMbILLfEeHHbI BEKTOPHbLIN NpeobpasoBaTenb YacToThl cepumn PM150A

NMPEOUCIIOBUE

Bnaropapum Bac 3a BbiI6op MHOrohyHKLMOHaNbLHOr0O KOMMNaKTHOro npeobpa-
3oBaTesnib Yactotbl cepum PM150A, paspaboTaHHOro u BbiNyLWEHHOro KOMNnaHueu
HTL «MpuBoaHas TexHUKay.

MHorogyHKUNOHanNbHbIV KOMNaKTHbIM NpeobpasoBatenb YacTtoTbl cepun PM150A obnagaet wu-
POKMM DYHKLMOHANOM M BbICOKON HaAeXHOCTbIO Npu Manbix rabaputax. OH nogxoauTt gnst paboTsl ¢
pasnn4YHbIM TEXHOMOrMYECKMM 000pYAOBaAHNEM, NMNHUSIMU NS YNAKOBKM NULLIEBLIX NPOAYKTOB, Aepe-
BoobpabaTbiBaloWmMmM 1 gpyrum o6opynoBaHMeM HEGOMbLUOW MOLLHOCTU. B HacToswem pykoBoacTBe
nonb3oBaTens Nogpo6HO ONUCLIBAKTCA XapakTePUCTUKM MHOTOPYHKLMOHANBHOrO KOMNAKTHOro npe-
obpasoBatenb yactoTbl cepum PM150A, KOHCTPYKTMBHbIE OCOOEHHOCTU, HACTpoOVika NapamMeTpoB,
YCINOBUSA 3KCMNyaTauumn n npoleaypa BBOA4A B SKCNyaTaumio, TEXHUYECKOe 06CnyXuBaHue u apyroe.
Mepen Havanom npumeHeHus MY cnegyeT B 06s13aTenbHOM NOpsiAKE O3HAKOMUTLCS C MpaBuiamm
TexHWkn 6e3onacHocTn n obecneunTb 6e30NacHOCTL NepcoHana n o6opyaoBaHUs.

BAXHbIE NPUMEYAHUA

B uensax HarnsigHoro npeacTaBneHnst KOHCTPYKTUBHBIX OCOBEHHOCTEN HEKOTOPbIX U34enuit
OHM N3006paXKeHbl B HACTOSILLIEM PYKOBOACTBE 6Ge3 KpbILEK M 3aLLMTHBIX 3KpaHoB. [Npu ncnonb3o-
BaHWMM paccMaTprBaemMoro nagenust 0b6si3atenbHO A0oMmKeH OblTb YCTAHOBMEH KOPMYC UMM KOXYX
Hagnexallero ka4ecTBa, COOTBETCTBYHOLLMIA YCIIOBUAM 3KCNyaTauum.

N306paxkeHnsi B HACTOSILLLEM PYKOBOACTBE NPUBEAEHbI UCKITHOYMTENBHO B UMMOCTPATUBHBLIX
uensx. Jetanu, nobpaxeHHble Ha UNMOCTPaLUSX, MOrYT UMETb OTNNYNUS OT PAKTUYECKN Npu-
00OpeTeHHbIX N3AENUNA.

Hawa komnaHusa CTpeMUnTCcd K NOCTOAHHOMY CcOBepLUEeHCTBOBaHUIO W3OENUI, B CBA3U C YEM
B beHKLI,VIOHaJ'IbeIe XapaKTepucTmnkmn N3genum BHOCATCS pas3finyHble NUSMEHEHUA. TexHuyeckne
XapaKTepucTtukn n3oenuvmn MOryT ObITb N3MeHeHbI 6e3 npeaBapuTenbHOro yseomMneHuns.

Mpy HaNM4MKU Kaknx-NMMBoO BOMPOCOB NMPOCUM ObGpalLaTbCsa K HaLUM pervoHarnbHbIM npea-
CTaBUTENSAM UMW B HaLLl LLEHTP 06CNYXMBAHUS KNMUEHTOB.
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MnaBa 1. Mepbl NpeaoCTOPOXKHOCTH

1.1 TexHnka 6e3onacHoOCTH

B HacTosiLemM pyKOBOACTBE MCMONb3YOTCA cneayolwme npeaynpexaatmwme o603HaYeHms:

A«OCTOPOXHO!»: O603HaueH1e yka3biBaeT Ha CUTYaLMIO, B KOTOPOW HecoBnioaeHNe npaBun

3KcnyaTaumMm MoOXeT NPUBECTU K BO3HUKHOBEHMIO MoXapa, Nosy4YeHuo CepbesHblX TPaBM Unn Aaxe
neTanbHOMY UCXOAY.

A«BHUMAHMUE!»: O6o3HaueHne ykasbiBaeT Ha CUMTyauuto, B KOTOPOW HecobniogeHue npasun

aKcnnyaTaumm MoXeT NPUBECTM K NMONYYEHUIO TPaBM CpeaHen Unu nerkor CTeneHn TsSKecTn 1 noepe-
XOeHuo obopygoBaHus.

Monb3oBaTensam cnenyet BHUMaTel1bHO U3YYUTb YKa3aHud, NnpnBeaeHHbIE B 3TOM rnaee, 1 crneno-

BaTb MM MPWY MOHTaXe, MyCKOHanagke n peMoHTe paccmaTpuBaemMoro n3genna. JkcniyaTtaums Takke
B 00s13aTENIbHOM MOPSIAKE OOIMKHA OCYLLECTBNATLCA C COONogEHMEM Mep NPEeaOCTOPOXHOCTH, MU3N0-
XeHHbIX B aTon rnaee. KomnaHma HTL «[pruBoaHasa TexHMka» He HeceT OTBETCTBEHHOCTM 3a Kakue-
nn6o TpaBmbl/yObITKKN, NONYyYEHHbIE/MOHECEHHbIE B pe3ynbTaTe HapyLLIEeHWst NPaBuI SKCnnyaTaumm.

1.1 MpaBuna TexHNKn 6e3o0nacHOCTn

OT1an akcnnya-
Tauum

Kateropus
©e3onacHocTn

YkasaHus

Mepen
YCTaHOBKOWN

OcTtopoxHo!

2 3anpeLlaeTcs Npou3BoAWTb YCTaHOBKY U3OENUS B criyyae nona-
JaHus BOAb! B YNAKOBKY, OTCYTCTBUS UM NOBPEXAEHUS AeTanen.

L 4 3anpeLlyaeTcs NpPoU3BOAMTL YCTAHOBKY M3AENUst B criydae He-
coBnafeHns o6Go3HaYeHNs1 Ha ynakoBke C 0GO3HAYEHWEM Ha Kopryce
npeobpa3oBaTtenb YacToThl.

A

BHumaHme!

L 2 Mpun nepeHocke 1 nepeBo3ke cneayeT NPosiBNSATL OCTOPOXKHOCTb.
Mpun HapyweHun atoro TpeboBaHWs BO3HMKaET OMacHOCTb noBpexae-
HUS U3a0enun.

2 3anpelyaeTcs UCNONb30BaTb NOBPEXAEHHOEe usgenve u npeob-
pasoBaTtenb 4YacToTbl C HegocTawwmMmn getanamu. pu HapyweHun
3TOro TpeboBaHMsA BO3HMKAET ONacHOCTb NOSy4YEeHNs TPaBM.

2 3anpelyaeTcs npukacaTbCs K geTansiM CUCTEMbI yrpaBrneHus ro-
nbiMy pykamu. pu HapyleHun atoro TpeboBaHUsi BO3HMKaeT onac-
HOCTb 3MeKTpoCcTaTUYeCcKoro paspsaaa.

MoHTax

N

OcTopoxHo!

4 OcHoBaHue, Ha KOTOPOM MOHTUpYETCSA M3genue, OOMKHO ObiTb
W3roTOBIIEHO U3 MeTanna WM MHOro Heroprodero martepuana. [pwu
HapyLleHMmn 3Toro TpeboBaHMsA BO3HMKAET ONaCHOCTb BO3ropaHusl.

2 3anpewaeTtcs ycTaHaBnuBaTb npeobpasoBaTenb 4acToTbl B
cpefe, cogepxallen B3pblBOOMNACHbIE rasbl, Tak Kak npu 3TOM BO3HU-
KaeT onacHOCTb B3pblIBa.

L 4 3anpeLlaeTca oTKpy4MBaTh KpenexHble 00nTbl, 0COOEHHO Te, KO-
TOpble MOMEYEHbI KpaCHbIM.

VAN

BHumaHme!

4 3anpelyaeTtcsi oCcTaBnATL KabernbHbIE CTSDKKM UMM BUHTBI BHYTPU
npeobpasoBatens YactoTbl. [Mpu HapyLeHnn 3Toro TpebGoBaHUS BO3HU-
KaeT onacHOCTb NOBPEXAEHUs Npeobpa3oBaTtenb YacToThl.

4 W3genve OOmKHO yCcTaHaBNMBaTLCSA B MECTE, HE NOABEPKEHHOM
3Ha4YnUTENbHOM Bm6pa|_|,v||/| n nonagaHuio NpAMbIX COJTHEYHbIX nyqe|7|.

4 Mpn pasmelleHMn aByx u 6onee npeobpasoBaTenb 4acToThbl B
oOHOM LWkKady cregyeT NpPeaycMoOTpeTb BO3MOXHOCTb YCTaAHOBKU
CpPeacTB oxnaxaeHus.

Cxema
NoaKIToYeHUs

N

OcTopoxHo!

* MoHTaX anekTponpoBOAKU [OIMKEH NPOU3BOAUTLCS KBanuuLm-
POBaHHbIMU PabOTHMKAMU, UMELLUMMU COOTBETCTBYIOLMIA Aonyck. MNpu
HapyLLeHWn 3TOro TpeboBaHNA BO3HUKAIOT PasfiNyHbIE ONMACHOCTMY.

* MpeobpasoBaTternb YacToThl AOMKEH NOAKMIOYATLCA K CETU Yepes



http://www.privod.ru/

Ob6wenpomMbILLfEeHHbI BEKTOPHbLIN NpeobpasoBaTenb YacToThl cepumn PM150A

aBTOMaTU4YeCcKui Bolkniovatens. Mpu HapyLweHun aToro TpeboBaHns BO3-
HWKaeT ONacHOCTb BO3ropaHus.

4 lMepen MOHTaXXOM 3nEeKTPONpPOBOAKM B 0Os3aTenbHOM Nopsiake
HeobxoQMMO MOMHOCTLIO OTKMUUTL 3nekTponutaHue. Mpu HapylweHun
3T0ro TpeboBaHnsa BO3HUKAET ONACHOCTb NOSyYeHUs TpaBM NepcoHanom
n/vnu nospexaeHns obopyaoBaHUS.

4 Mockonbky o6LWmiA TOK yTeuku npu paboTe aaHHOro obopyaoBaHust
MOXeT npeBbiwaTth 3,5 MA, B Uensax 6e3onacHoCTM aaHHoe obopyaoBa-
HME U COMPSKEHHBIV C HUM 3reKTpoABuraTernb OOMKHbI ObITb Hagnexa-
WwmM obpas3om 3a3eMrieHbl BO M3bexaHne OnacHOCTU MOPaEHUS 3arek-
TPUYECKNM TOKOM.

4 3anpellaeTca noacoeanHATb Kabenu NUTaHns K BbIXOOHBIM KNem-
mam (U/T1, VIT2, W/T3) MNY. MNMpn MOHTaXe SNeKTPONPOBOAKN crnenyet
onupaTbcsa Ha obo3HavyeHust knemm. Npu HapylweHun aToro TpeboBaHus
BO3HMKaET ONacHOCTb noBpexaeHns MY.

* TOpMO3HbIE PEe3nNCTOpbl OOSPKHbI YCTaHaBMNMBATLCA TOMbKO Ha
knemmax ¢ obosHauyeHusimn «+» u PB. MNpn HapyweHumn aToro TpeboBaHus
BO3HMKaeT ONacHOCTb NoBpexaeHus obopyaoBaHus.

L 2 3anpeuwaeTtca nogaeatb 220 B nepemeHHOro Toka Ha Kakue-nubo
knemmel, kKpome krnemm ynpaenenms R1A, R1B, R1C n R2A, R2B, R2C.
Mpwn HapyweHun atoro TpeboBaHUA BO3HMKAET ONAcHOCTb NOBPEXAEHUS
obopyaoBaHus.

A\

BHumaHme!

* MockonbKky BCe NpMBOAbI NMEPEMEHHOIO TOKa C perynnpyemon 4va-
cToTon, npomnssogmmble komnaHmen HTL, «MpuBogHas TexHukay, nepea
OTrPY3KOM NPOXOAAT UCMbITAHMSA Ha ANEKTPUYECKYIO MPOYHOCTb, NOMb30-
BaTensdAMm 3anpeljaeTcs noasepratb paccmatpuBaemoe obopygoBaHue
Taknm mcnbiTaHnsiM. Mpu HapyLweHun atoro TpeboBaHNsi BO3HWKAET onac-
HOCTb MOBPEXAEHUA 060pya0BaHUS.

4 CurHanbHble NpoBoAa AO0MKHbI BbiTb MakCMMarnbHO OTAaneHbl OT
NVHUIA anekTponuTaHns. Ecnn ato TpeboBaHMe He MOXET ObiTb BbIMOI-
HEHO, TO HEO6X0AUMO BEPTUKAIIBHOE NEPEKPECTHOE PacnofioXXeHne npo-
BOZOB, B MPOTUBHOM Cly4ae MOryT BO3HUKHYTb NOMEXU, JENCTBYIOLLNE Ha
curHanel ynpasrieHus.

* Ecnu anvHa kabenewn anektpogsuratens npesbiwaet 100 m, peko-
MEHOYETCSsl UCMOoNb30BaTb BbIXOAHOW APOCCENb NepeMeHHOoro Toka. lNMpu
HapyleHum aTtoro TpeboBaHuA BO3HWMKaeT onacHocTb cboeB B paboTte
obopyaoBaHus.

Mepepn
BKnto4yeHnem
NMNTaHNA

P\

OcTopoxHo!

L 2 MuTaHne npeobpasoBaTtenb YacToTbl A4OMKHO BKMHOYATLCS TONBKO
rnocre yCTaHOBKW NepegHen YyacTu Koxyxa. [pu HapyleHumn aToro Tpebo-
BaHWS1 BO3HMKAET ONAaCHOCTb NOPaXXeHWUsI 3N1EKTPUYHECKMM TOKOM.

N

BHumaHume!

L 2 Heobxooumo yoocToBepUTLCSA B COOTBETCTBUMN HANPsHKEHNUsT NnTa-
HUS HOMUHANBHOMY HaMPS>KEHUIO NMUTAHUSA M3OEenus, NPaBUITbHOCTU Noa-
coeanHeHus npoBoaoB/kabenen k BxogHblM knemmam R/L1, S/L2, T/L3 n
BbIxogHbIM knemmam U/T1, V/T2, W/T3, npaBunbHOCTM MNOOKMIOYEHUSA
npeobpasoBaTenb YacToTbl 1 ero NnepnEepPUnHbIX Lenemn, a Takke LenocT-
HOCTM Bcex npoBogoe/kabenei. [Npn HapyLleHun aToro TpeboBaHUsA BO3-
HMKaeT onacHOCTb NOBpeXaeHns npeobpasoBaTenib YacTOThl.

MNocne
BKITlOMEHUS
nuTaHua

Py

OcTtopoxHo!

L 2 3anpelLaeTcs OTKpbIBaTb KOXYX MOCIe BKMOYEHUS nuTaHus. Mpu
HapyLlleHUn 3Toro TpeboBaHNA BO3HMKAET OMACHOCTb MOPaXKEHMUS 3NEK-
TPUYECKMM TOKOM.

L 2 3anpelaeTcsa npukacaTbCsl K BXOAHbLIM/BbIXOOHBIM KIleMMam npe-
obpasoBaTerb 4acToTbl ronbiMu pykamu. Mpu HapyLueHun aToro Tpebosa-
HYS1 BO3HMKAET ONAaCHOCTb NOPaXEHWS AMNEKTPUYECKUM TOKOM.

VAAN

BHumaHme!

L 2 Ecnn TpebyeTcs BbINONMHEHWE aBTOHACTPOMKKU, CnegyeT NpUHATb
COOTBETCTBYIOLLNE MeEPbI NPEAOCTOPOXHOCTM, YTOOLI NpegoTBpaTUTL Mo-
nyyeHve TpaBM npu paboTte anekTpogsuratens. MNpu HapylweHun 3TOro
TpeboBaHNsi BO3HUKAET OMACHOCTb HECHACTHOrO criyyasi.

* 3anpelaeTca N3MEHsSITb 3HAYEHUSA MapaMeTpPoB MO YMOMYaHUIO.
Mpu HapyLlweHnn aToro TpeboBaHNsi BO3HMKAET ONACHOCTbL NOBPEXOEHNS
n3genun.
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* Hecneumanucram 3anpelyaeTcs BbINOSHATL Kakue-nnbo onepaumm
no curHanam Bo BpemMs paboTsl. Mpu HapyLueHn aToro TpeGoBaHUs BO3-

& HMKaEeT ONacHOCTb NOMyYeHUs: TpaBM UMK NoBpeXxaeHns obopyaoBaHuUs.
OcTopoxHo! | ® 3anpellaeTcs onpeAensTb TEMNepaTypy Ha OLLyrb NyTeM KacaHus
BEHTUNATOPA UK paspsaaHoro pesuctopa. MNpu HapyleHun atoro Tpe6o-
Bo Bpems BaHWs BO3HMKAET OMacHOCTb MOMyYeHNs OXOroB.

paboTbi * 3anpellaetcss OCTaBnsATb Kakve-nmbo MOCTOPOHHWE MpeameThl
BHYTpU KOXyxa obopynoBaHus Bo Bpems paboTbl. [1pu HapyLieHum aToro
TpeboBaHNsi BO3HUKAET ONAaCHOCTL NOBPEXAEHUS 060pyA0BaHNS.
BHumaHue! | € 3anpewaeTtcs 3anyckaTb/oCcTaHaBnMBaTb MNpeobpasoBaTtenb 4va-
CTOTbI MyTEM BKIIOYEHUSA/BLIKMIOYEHMST KOHTakTopa. [Mpu HapyweHun
aT0ro TpeboBaHNsi BO3HUKAET OMacHOCTb NOBpeXAeHUs 0bopygoBaHUsS.

* PaboTbl N0 TEXHNYECKOMY OBCMYXMBAHMIO U1 OCMOTPY MOTYT Mpo-
N3BOOUTLCS TONBKO KBanudmumpoBaHHbIMU crieunanuctamu. [Npn Hapy-
LEeHUM 3Toro TpeboBaHWs BO3HNKAET ONACHOCTb MOSyYeHUs TPaBM.

* PaboTbl MO TEXHNYECKOMY OBCNYXXMBAHWUIO U OCMOTPY YCTPOWMCTB
MOTyT MPOU3BOAUTLCS TOMNBKO MOCHE OTKMYEHMS anekTponutaHus. MNpu
HapyLeHun atoro TpeboBaHMs BO3HMKAET ONACHOCTb MOPaXeHUs nek-
TPUYECKUM TOKOM.

TexHuyeckoe & * PaboTbl N0 peMOHTY UK TexHUYeckomy obcnyxusaHuio N4 moryT
obcnyxuBaHue OcTopoxHO! ObITb HayaTbl HEe paHee YeM Yepe3 OeCHATb MWHYT Mocre OTKMAYeHus
anektponutanua MNMY. OaHHbIi nepuog oxunaaHmsa obecneynsBaeT cHATUE
OCTaTOYHOIo HanpskeHus ¢ koHaeHcaTopa. [pu HapyweHun aToro Tpe-
6oBaHusi BO3HUKaAET OMacHOCTb NOMy4YeHNst TPaBMm.

2 MOHTaX n AeMOHTaX BCEX CbEMHbIX KOMMOHEHTOB MOXET Npou3s-
BOAMTBCS TONBKO MOCIE OTKIHOYEHNSI NMUTAHUS.

4 Mocne 3ameHsbl Y TpebyeTca NoBTOpHas yCTaHOBKA M NpoBepka

napameTpoB.

1.2 Mepbl npefoCcTOPOXHOCTHU

1.2.1 MpoBepka nsonAuumn o6MOTOK INeKTpoaBUraTens

Mepen Havyanom akcnnyaTaumm anekTpoasuraTens, nepeq Bo3obHOBNEHNEM aKCnnyaTaumm
anekTpogsuraTensa nocrie XpaHeHus 1 nNpu nNposeaeHnn Nepuoanyeckon NpoBepkn criegyeT Bbl-
NOMHATL NPOBEPKY M3oNnaumMmM 0OMOTOK anekTpoasuratens, 4Tobbl n3bexarb NoBpexaeHus npe-
obpasoBaTenb 4acToThbl BCIEACTBUE MOBPEXAEHNS N30NauuMn o6MOTOK anekTpoasuratens. MNpu
npoBeAeHNn NPOBEPKN N30NALUK NPOBOAA NUTAHUS dNeKTpoaBuraTens AOMKHbl bbITb OTCoeau-
HEeHbl OT Npeobpa3oBaTenb YacToTbl. PeKoMeHayeTcsa ncnonb3oBaTb MeraommeTp Ha 500 B. W3-
MepEHHOE COMPOTUBIIEHME U30NALNN OOMKHO COCTaBNATb HE MeHee 5 MOM.

1.2.2 3awmTa aneKkTrpoaBuraTerns oT neperpesa

Ecnv HOMUHanNbHas MOLLHOCTb 3NeKTpoaBUraTens He coBnagaeT ¢ HOMUHANbHOM MOLLHO-
CTblo nNpeobpasoBartesib YacToTbl, 0COOEHHO Korda HOMUHarbHasi MOLLHOCTb Npeobpa3oBaTerb
4YacTOThbl NPEBbILIAET HOMUHANBHYO MOLLHOCTb 3nekTpoaBuraTend, HeobxogumMo oTperynmpoBaTtb
napamMeTpbl 3alMTbl ANeKTpoaBuUraTensa B HacTporkax npeobpasoBaTterib YacToTbl WU YCTaHO-
BWTb TEpPMOpeErne Ans 3allMTbl AneKTpoaBuraTens.

1.2.3 Pa6boTta npu 4yactoTe, NnpeBbIlIaloLLen YacToTy ceTun

BbixogHast yacTtoTa npeobpasoBaTtens 4yactotel PM150A coctaensiet 0,00 'y ~ 600,00 My,
Ecnu nnaHnpyetcs akcnnyatupoBaTb npeobpasoBatens 4actotel PM150A npu 4actoTte Bbiwe
50,00 Iy, cnegyeT NpMHMMAaTh BO BHUMAaHME CPOK CNYXObl MEXaHNYECKUX YCTPONCTB.

1.2.4 MexaHn4eckue BUbpauumn
Mpn paboTte npeobpasoBaTenb 4acTOTbl MOXET BO3HUKHYTb MEXaHUYeCKUA pe3oHaHC
YCTPOMCTBA Harpyskv Ha onpefeneHHbIX BbIXOAHbIX YacToTax. OTOro MOXHO usbexaTb nytem

YCTaHOBKMX napamMeTpoB Mpornycka 4actoThbl B HaCTpOI7IKaX npeo6pa3OBaTenb 4YacCTOTbl.1.2.5 Tenno u
WwyMm, co3faBaeMble aneKTpoaBuraTenem

IMockonbKy BbIXOAHOW TOK NpeobpasoBaTens YacTtoTbl npeacrasnsaeT cobon LM - BonHy n

5
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COAEPXKUT onpeaeneHHoe KonM4YecTBO rapMOHUK, TeMnepaTypa, Wym 1 Bubpaums anekrpoasura-
Tensa 6yayT Bbiwe, Yem nNpu paboTte npeobpasoBaTens 4acToTbl HA YacTOTE CETW.

1.2.6 BapucTtop nnu KoHaeHcaTop Ha BbixogHou ctopoHe MY

He ponyckaeTtca yctaHaBnnBaTb KOHOEHCATOP A5 NOBbLIWEHUS KO3 dpuuneHTa MOLHOCTH
WM BapuCTOp MOMHME3ALLNTBI Ha BbIXOOHOW CTOpOHe MY, nockonbKy BeixogHoW Tok Y npeacTas-
nsieT cobon LLUAM - BonHy.

B npotmnBHOM cnyyae MY MoxeT nogBeprHyTbCsa NepexogHon neperpyske rno ToKy v gaxe
NONYy4YNTb NOBPEXOAEHUSI.

1.2.7 KontakTop Ha Bxoge/Bbixoge M4

Korga mexay Bxogom MY 1 UCTOYHMKOM MUTaHUS YCTaHOBMEH KOHTakTop, MY He gormkeH
3anyckaTbCsl UM OCTaHaBNMBATLCS MYyTEM BKITHOYEHUS MM BbIKIOYEHUS KOoHTakTopa. Ecnn MY
AOIDKEH 3anyckaTbCsi/0CTaHaBNMBATLCA KOHTAKTOPOM, HEOOXoAuMO, 4Tobbl MHTEpPBAN BPEMEHM
MexXay BKNIOYEHNEM/BBIKIIOYEHMEM COCTaBMAN He MeHee OJHOro 4aca, NMocKoSibKy YacTtas 3a-
psiAKka n paspsigka cokpalaeT Cpok crnybbl koHaeHcaTopa M4Y.

Ecnn koHTakTop ycTaHoBNeH mexay Bbixogom MY n anektpogsuratenem, He 4onyckaeTcs
OTKITOMaTb KOHTAKTOp BO BpeMsi paboTkl Y. B npotnBHom crnydae BHyTpeHHue IGBTmogynu MY
MOryT ObITb NOBPEXAEHbI.

1.2.8 [Nopa4ya NUTaHUA C y4eTOM HOMMUHANbLHOIO HanpsXXeHus

MutaHne Ha npeobpasoBaTtenb YactoTel PM150A gomkHO nogaBaTbCs C y4eTOM HOMUHarb-
HOro HanpsbkeHusi. HecobnogeHune atoro TpeboBaHmst NpUBEOET K NOBpeXaeHU0 npeobpasoBa-
Tenb YacToTbl. [MpnM HEOBXOAMMOCTMN AOMKEH NUCMONBb30BaTLCA TPaHCOPMATOpP AN NOBbILLEHUS
NN NOHMWKEHUSA HaNPsHKeHUs NUTaHus.
1.2.9HeponyuwieHne ucnonb3oBaHna 3-casHoro npeobpasoBarensi 4YacToTbl Npu 2-asHOM 3fek-
TpoONUTaHUM

He pgonyckaeTcsa ncnonb3oBatb 3-hasHbl NpeobpasoBaTenlb YacToThl B yCroBusix 2-gas-
HOro anekTponuTaHus. HecobntogeHue atoro TpeboBaHns nNpuBedeT K nosiBNneHuto cboes B pa-
6oTe nnn noBpexaeHnto npeobpasoBaTtensi YacToThl.
1.2.10 MonHunesawuTa

MpeobpasosaTtenb YactoTbl PM150A ocHalleH BCTPOEHHbIM YCTPOMCTBOM MOJSTHUE3ALLNTHI,
KoTopoe obecneumBaeT onpeaesneHHyo cTeneHb MonHmesawuTsl. [pu akcnnyaTauum npeobpa3so-
BaTens 4acTtoTbl B MecCTax C 4YacTbiMM rpo3amu HeobXOo4MMO YCTaHOBUTb OOMNOSHUTENbHbIE
YCTPONCTBA 3alunTbl Mexay npeobpasoBaTtenemM 4acToTbl U UICTOYHUKOM NUTAHNA.

1.2.11 CHMXKeHMe xapaKTepUCcTUK B 3aBMCUMOCTU OT BbICOTbI HaAi YPOBHEM MOpsi

Mpwn akcnnyaTtauuu MY B mMecTax, rae BbicoTa Hag ypoBHeM Mops npesbiwaet 1000 M, n
3(PPEKTMBHOCTb OXIMaXAEHMS CHWXAETCS BCreaCTBUE pPa3pexeHHOCTM BO3ayxa, Heobxoammo
YUMTbIBaTb CHWXXEHWE XapakTepucTuk. [na nonydeHns TeXHUYecKon NogaepXku npocum obpa-
LaTbcs K cneumanuctam komnanum HTL «lNpruBoaHasa TexHuKay.

1.2.12 Ucnonb3oBaHue cneurMannu3mpoBaHHbIX CXeM NOoAKMHYeHUsA

Ecnu ncnonbayeTcs cxema NogKIMOYEHUSA, KOTOpas He onncaHa B HAaCcTOSLWEM PYKOBOACTBE,
Hanpumep, obLlas LWrHa NOCTOAHHOIO TOKa, 4S5 NONyYeHUs TEXHNYECKOM NOAAEPKKN NPOCUM 06-
paLwaTtbecd K cneunanuctam komnanum HTL «MpuBogHas TexHuKa».

1.2.13 Mepbl NpegoCTOPOXHOCTU NPU yTUNM3auumn npeobpasoBaTtesnib 4acToThbl
FopeHne 3neKTPONMTUYECKUX KOHAEHCATOPOB CUIOBOW Lieny 1 GroKOB neYaTtHbIX nnat MoXeT
NPUBECTU K B3pbIBY.

Mpw cropaHnM NNacTMKOBLIX AeTanen MoryT UCMycKkaTbCa TOKCUYHbIE rasbl. [peobpasoBartenu
4YacTOTbl AOIMKHbI YTUNN3MPOBATLCS Kak MPOMbILLIIEHHbIE OTXOAbI.
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1.2.14 CtaHpapTHbIN 3aneKTpoaBuraTenb

CtaHgapTHbIM anekTpoasuraTeneM siBNAeTCA YeTbIPexnOntoCHbI aCUHXPOHHbIN 3MEeKTPo-
ABuraTenb C KOPOTKO3aMKHYTbIM POTOPOM UITM CUHXPOHHbIV aneKkTpoaBuratenb ¢ NOCTOAHHbLIMU
mMarHutamu. NMpu ncnonb3oBaHUK anekTpoasuraTenen Apyrux TMNOB crnegyeT BolbpaTb Noaxoas-
wwuin MY B COOTBETCTBUM C HOMUHAMbHbLIM TOKOM ABUraTens.

BeHTMNaTOp OXxnaxaeHus anekTpoaBuratens HaxoAuTCS Ha OQHOM OCK C Barilom poTopa, 4YTo
NPUBOOUT K YMEHbLUEHWIO 3 EKTUBHOCTU OXITaXAEHUSA NPU CHXXEHMW YacToTbl BpaweHus. Ecnv
TpebyeTcsi BO3MOXHOCTb pPerynMpoBaHus 4acToTbl BpalleHus, HeobxoaumMo ycTaHoBUTL Bonee
MOLLHbIN BEHTUMAATOP UMW 3aMEHUTb UCMOMb3yeMbI ANeKTpoasuraTens Ha anekTpoasuratens ¢
He3aBUCUMbIM OXIaXaeHneM B criyqae ero 6bICTporo neperpesa.

CraHgapTHble napamMeTpbl anekTpoasuraTens yxe 3agaHbl B HacTponkax MY no ymonya-
HUo. OgHako Heo6XoOUMO BbINOMHUTL aBTOHACTPOWNKY 3MNeKTpoaBUraTens Unm M3MeHUTb 3Hade-
HWUS1 MO YMOMYaHUIO B COOTBETCTBUUN C DAKTUYECKMMU YCNoBMAMM paboTbl. B npoTMBHOM cryvae
9TO NOBNUSIET HA NPOM3BOANTENBHOCTb M 3PAEKTUBHOCTD 3aLLUMUTDI.

MY moxeT BbI3BaTb cpabaTbiBaHMe aBapUNHOIro cUrHana unv gaxe nony4ymTb NOBPEXAeHUs
NPy KOPOTKOM 3aMblkaHuu Kabenewn unu BHYTPEeHHUX aeTanen anekrpogsuratens. lostomy Heob-
X0OMMO NPOBOAMTL NPOBEPKY HA KOPOTKOE 3aMblKaHWE U30MSaUMn nepes Havyarnom NCnonb3oBaHus
HOBOro anekTpoasuraTens n kabenen unm Bo Bpemsa nx Tekyliero obenyxusaxus. lNepen npose-
AeHneM npoBepkn Heobxoommo otcoeamHuTb MY OT NpoBepsieMbIx geTanen.
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MnaBa 2. UHopmaumusa o6 nspgenun

2.1 CBeaeHus Ha nacnopTHOM Tabnuuke

PacwudpoBka Homepa mogenu
Homep mogenu, ykasbiBaeMblil Ha NacnopTHOW Tabnuyke nsgenus, CoaepXxuT crne-
ayloLiye ceeaeHus:

PM150 0 4T 07B H

OBLywit HoMep cepuK U3OenuA: —[

PM150: MHorodyHKLMOHANbLHbBINA

KOMNaKTHbIA MHBEPTOP ObosHa4yeHue napTun. Ha

hYHKLMOHAN, pasMepsl,
CXEMBI W [Ip. HE BNUAET

CneynanusvpoBaHHbli HOMeD
CepuM M3genus:
HeT: ctaHgapTHoe obopygoBaHue

A-Z: Cneywanu3npoBaHHoe
HaszHaveHue Topmo3sHoi Brok:

B: BcTpoeHHbii
TOpMO3HON BNoK

BxonHoe HanpameHwne:
2:220 B (-15% = +20%)
4. 380 B (-15% = +30%)

MowHocTE (KBT) M TMN

COOTBETCTBYHOLErO
anekTpogeuratens 0.7:
Yucno a3 nuTaxma: 0.75 kBT (0bwero Tuna)
S: ogHa haza
T: Tpu chaswl

Puc. 2-1 a. PacwumndpoBka Homepa moagenum

ProfiMaster ( €

Professional Orive

: PM150A - 25 - 0.7B-H

MOAEAb 550
MOLWHOCTb : 0.75 ket

BXOA - AC 1PH 200-240V 9.3A 50/60rL,
BbIXOA - AC 3PH O-UlnputV 4.2A 0-600rL ﬁ[
Cep.Hom

H01180763210301207
HTL NpuBoAHaA TEXHWKAE
«7(495) 786-21-00 WWW Privod

Puc. 2-1 b. lUnnba npeo6pa3oBaTtens 4acTtoTbl (Mpumep ans ogHodasHoro MY, 0,75 kBT).

PM150A aBnsieTca yHuBepcanbHbiM npeobpasoBaTenem 4acToTbl U MOXET paboTaTtb B pexu-
Max C NOCTOSIHHbIM MOMEHTOM MeXaHWYEeCKOW Harpysku (BCe Harpyskm Kpome LEeHTPOBEeXHbIX
HacoCOB M BEHTUNATOPOB) U C Harpy3kom y KOTOPON MeXaHUYeCKMA MOMEHT NnepemMeHHbIn, B 06-
LLeM crnyyae LeHTpobexHble HacoChl U BEHTUIATOPbI.

Pexum paboTbl € NOCTOSAHHBIM MOMEHTOM MapkupyeTcs “G”, HAaCOCHO-BEHTUNATOPHbIN PEXUM
MapkupyeTcs Kak “P”. OTnnymna mexagy pexumamu B neperpy3oqHomn cnocobHocTu MY.



http://www.privod.ru/

Ob6wenpomMbILLNEHHbI BEKTOPHbIN NpeobpasoBaTenb YactoTbl cepum PM150A

2.2 CBepeHuA o npeobpasoBaTensax Yactotbl PM150A pa3nu4yHbix Mogenewn
Tabnuua 2-1. TexHn4eckme xapakTepucTuku npeobpasosarenen yactotel PM150A pasnuyHbix Mogenen

MotwrocTs MY HOMVIHavJ'IbeIVI HOMMHan_beM HOMMHaJ'IUbeIVI MoLLHOoCTb
Mopenb KBA ' | BXOOHOW TOK *, | BbIXOQHOW TOK, | BbIXOAHOW TOK, anekTpoaBuraTtens
A G pexum, A P pexum, A KBT n.c.
Murtanune MY ogHa das3a:220B, 50/60 INy. AnanasoH: -15% +30%
PM150A-2S-0.2B 0.5 49 1.6 16 0.25 0.25
PM150A-2S-0.4B 1.0 6.5 2.5 25 0.37 0.5
PM150A-2S-0.7B 15 9.3 4.2 4.2 0.75 1.0
PM150A-2S-1.1B 1.1 11 5.5 5.5 1.1 15
PM150A-2S-1.5B 3.0 15.7 7.5 7.5 1.5 2
PM150A-2S-2.2B 4.0 24 9.5 9.5 2.2 3
Mutanue MY Tpum dasbi: 380B, 50/60 MNy. Amnanas3oH: -15% +30%
PM150A-4T-0.7B 15 3.4 2.5 25 0.75 1
PM150A-4T-1.5B 3.0 5.0 4.2 4.2 1.5 2
PM150A-4T-2.2B 4.0 5.8 5.5 5.5 2.2 3
PM150A-4T-4.0B 6.0 11 9.5 9.5 3.7,4 5
PM150A-4T-5.5B 8.9 14.6 13 17 5.5 7.5
PM150A-4T-7.5B 11 20.5 17 20 7.5 10
PM150A-4T-011B 17 26 25 32 11 15
PM150A-4T-015B 21 35 32 37 15 20
PM150A-4T-018B 24 38.5 37 45 18.5 25
PM150A-4T-022B 30 46.5 45 49 22 30
PM150A-4T-030B 40 62 60 75 30 40
PM150A-4T-037B 57 76 75 82 37 50
PM150A-4T-045 69 92 91 112 45 60
PM150A-4T-055 85 113 112 134 55 70
PM150A-4T-075 114 157 150 168 75 100
PM150A-4T-090 134 186 176 210 90 125
PM150A-4T-110 160 220 210 253 110 150
PM150A-4T-132 192 260 253 304 132 175
PM150A-4T-160 231 310 304 340 160 210

* 3HauyeHNs1 HOMMHarbHOIrO BXOAHOrO Toka npeobpasoBaTteneit YacToTbl ykasaHbl 4ns obenpo-
MbILLNIEHHOTrO pexxuma paboTbl G.

2.3 TexHn4YeCcKue xapakTepMcTUKM npeobpasoBartenb YactoTtbl PM150A
Tabnuua 2-2. TexHn4eckme xapakTepucTukm npeobpasoeartenen Yactotel PM150A

MokasaTenu 3Ha4yeHns 1 xapakTepUCTUKN
HomuHanbHoe BxogHoe |1 dasa, 220 B (-15% ~ +20%) ana PM150A-2S...
HanpshkeHue (B) 3 cpasbl, 380 B (-15% ~ +30%) ans PM150A-4T...
BxogHbie ~
HomuHanbHbIM
anekTpuyeckune N Cwm. Tabnuuy 2-1.
BXOAHOW TOK (A)
XapakTepUCTUKN P ———
+5K09,
BXogHas YactoTa (') 50/60 T'u, nonyck +5%
DOITAIENEE Cwm. Tabnuuy 2-1.
anekTpoasuratens (kBT)
HomuHanbHbIM
BbixoaHble BbIXOAHOM TOK (A) Cwm. Tabnmuy 2-1.
anekTpuyeckne MakcumanbHoe
OT1 0 4O HOMUHAMbHOIO BXOAHOMO HaMNPsKEHWUS,
XapaKTEPUCTUKN BbIXOOHOE o
norpeLHocTb < +3%
HanpsbkeHue (B)
MakcmansHas 0,00 ~ 600,00 Iy, ¢ warom 0,01 Iy
BbIxogHas yactoTa (')
YnpaeneHue no xapakrepuctuke V/f
XapaKTepucTumku Anroputm
BecceHcopHoe BekTopHOE ynpaBneHue 1
ynpaBneHusi ynpaeneHuns
BecceHCoOpHOe BEKTOPHOE ynpaBnexHve 2
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[ranasoH
perynmpoBaHus
4YacCTOTbl BpaLleHua

1:50 (npu ynpaBneHun no xapakrepuctuke V/f)

1:100 (npu 6e30aTYNKOBOM BEKTOPHOM ynpasreHun 1)
1:200 (npu 6e30aTYNKOBOM BEKTOPHOM YNpaBrieHnn 2)
BHuMaHue. [Jnana3oH perynupoBaHus 4acToThl BpaLLeHus
yKasblBaeTCs OT MakCMManbHOW BbIXOAHOW YacToThbl - 600
.

To4YHOCTb perynvpoBa-
HVS1 YacTOThl BpaLLeHust

10,5% (npw ynpaenenun no xapakrepuctuke V/f)
10,2% (npv 6e30aTYMKOBOM BEKTOPHOM ynpasnenun 1, 2)

HectabunbHoCcTb
4YacTOTbl BpaLLeHNs

10,3% (npv 6€e30aTYNKOBOM BEKTOPHOM ynpasrneHun 1, 2)

OTKNUK
KpYTSILLIErO MOMEHTA

< 10mc (npu 6e3gaTYMKOBOM BEKTOPHOM yrpaBnenun 1, 2)

[MyckoBon MOMEHT

0,5 l'y: 180% (npwn ynpaBneHun no xapaktepuctuke VI,
npv 6e30aT4YNKOBOM BEKTOPHOM ynpasrieHun 1)

0,25 y: £180% (npu 6e3gaT4NKOBOM BEKTOPHOM yrnpasre-
HUK 2)

YacTtoTa KoMMyTaumm

0,7 kl'y ~ 16 kl'y,

Meperpy3so4yHas
CnNocobHOCTb

Mopenb G: 150% oT HOMUMHaNbHOro Toka B Te4veHue 60 c,
180% oT HoMMHanbHoOro Toka B TedeHne 10 ¢, 200% oT Ho-
MUHarNbHOro Toka B TeyeHue 1 c.

MoBbIWeHNe KpyTALWEro

ABTOMaTMYECKOE MOBbILLEHNE KPYTALLEro MOMEHTA; NOBbI-
LLUEHWE KPYTALLLEro MoOMeHTa Bpy4Hyto B gvanasoHe 0,1% ~

MOMeEHTa
30,0%
BaszoBbie Tpu Buga: nuHenHas; MHorotoyeuvHas; kpmeas V/F ¢ Bo3-
Kpueas V/f
PYHKLMM BegeHuem B N-to cTeneHb (B cteneHb 1.2, 1.4, 1.6, 1.8, 2)
YckopeHue n 3amegneHune no npAMon Unn KpUBOW.
KpuBas yckopeHus
YeTblpe BMAa BpeMeHU YCKOPeHUs 1 3aMmeaneHuns, anana-
W 3amenneHus o .
30H BpeMeHn nnmHerHoro nameHeHus: 0,0 ~ 6000,0 ¢
YacToTa Hayana TopMoXXeHUs NoCToAHHbIM Tokom: 0,00 ~
TopmoxeHue 600,00 Iy,
NOCTOSIHHLIM TOKOM Bpems TopmoxxeHust nocTosAHHbIM Tokom: 0,0 ¢~ 10,0 ¢
Tok TOpMOXXEHMSA NOCTOsIHHBbIM TokOM: 0,0% ~ 150,0%
TODMOXKEHME [nanasoH 4acToThbl B TOMYKOBOM PEXMME:
P 0,00 'y ~ 50,00 My
B TOMYKOBOM pEXUME )
Bpems 3ameaneHus B Tonykosom pexume: 0,0c ~6000,0 ¢
MpocTon MINK
Wcnonb3oBaHue BctpoeHHoro MNJIK unu knemmbl ynpasne-
N MYNbTUCKOPOCTHAasi 4
HUSA NO3BONAET YBENMMYUTD KONMMYECTBO CKOpOCTen Ao 16.
yHKUNS
Ea30Bbie BCTpoeHHbIN KOHTYP YnpoliaeTt peannsaumio KOHTYPHON CUCTEMbI YNpaBrneHus
cDyHKLIAN MANO-perynupoBaHnsa | NpoLEeccoMm.
y ABTOMaTMYeckas Mpyn nameHeHNN HanpsXXeHUs ceTn faHHas (OYHKUUA MO-
perynupoBka XeT aBTOMaTU4yecku noaaepXmnBaTb BbIXOAHOE Harpsike-
HanpsbkeHusa (AVR) HWEe Ha HEU3MEHHOM YPOBHeE.
®dyHKUMA onepaTUBHOro | MUHUMU3NPYET TOK MpU BO3HWKHOBEHWUU Neperpysku no
orpaHnyeHns Toka TOKY BO BpeMsi paboTbl npeobpa3oBartesib YacToThl.
3awmTa oT neperpy3kn | ABToMaTU4ECKM OrpaHnumBaeT TOK W HanpsbkeHne BO
Mo TOKY U HanpsXeHWIO | Bpemsi paboTbl, YTOObI NPeaoTBPaTUTL NEPErpyskKy.
MCTOYHUK KOMaHAbI [MaHenb ynpaBneHus, knemma ynpasneHusi, NopT nocne-
yrnpaBneHus JoBaTenbHOW CBA3N
CyuwecTByeT 9 BUOOB NCTOYHUKOB 3a[laHUS YacToThl: AUC-
KpeTHas HacTpowKa, HacTpowka C NoTeHLMoMeTpa Knasua-
3anvek Typbl, aHanNoroBbli CUrHaM HanpsHKeHWs1, aHamnoroBbIN TO-
y McToYHUK KOBbIW CUrHar, OropHbIA UMMNYNbLC, NOPT nocriefoBaTenb-

3aJaHug 4acToThbl

HOW CBSA3W, KOHTYP MHOroCKOpocTHoro ynpasrneHus, MIK,
OMOPHbIN CUrHaN TexHonoru4yeckoro koHTypa MNWUO-perynu-
poBaHus. [MpegycmMoTpeHo HECKOMbKO CNOCcOb0oB nepekxsto-
YeHUs1 Mexay UCTOYHMKaMM 3a[aHUs YacTOoThl.

®yHKUMS 3aLUNTI

MpeoycmoTpeHa

3awwmrta ot cnenyrwwnx Henonagok: neperpy3ka no TOKy,
neperpyska no HanpaxeHuk, NMOHWXEeHHOEe HanpsaxeHue,
neperpyska un 1.4.

Hducnnen
1 KnaBuaTypa

CBeToanoaHbIN gucnnemn

OTo6paxaeMble NapameTpsbl

BrioknpoBka knaBuL 1
BbIGOp OYHKLMI

EJ'IOKMpOBKa BCEX UJTN HEKOTOPbIX KnaBull, onpegeneHune
AKTUBHbIX KNnaBuLl

10
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B pexunve pa60T|=| nnn octaHoBa MOXHO HaCTPOUTb KOH-

KoHTponbHas
TPOnb 3a YeTbIpbMsi 06beKTaMn ¢ MOMOLLLIO rpynMbl napa-
WHopmaLmna 0 3anycke
meTpos UOO.
1 ocTaHoBe

BHyTpu nomelLeHuns, 6€3 NpsaMbIX COMHEYHbIX NyYen,
NbIAn, KOPPO3NOHHO-AKTUBHBIX U NErkoBOCMNNamMmeHs0-
LLIMXCS ra3oB, MacnsHoro TyMaHa, BogaHOro napa, kanerb
BOAbl, CONN U T.4.

0~2000 m

Mpu BbicOTE Hag ypoBHeM Mopsi 6onee 100 M HOMUHarb-

MecTo SKCnyaTauun

BbicoTa Hag ypoBHEM

OKPZE)K:;“J'% MopA Hble XapaKTEpPUCTUKM CHxatoTca Ha 1% Ha kaxable 100 m.
Temnepatypa 10°C ~ 40°C
OKpy)XatoLero Bo3gyxa
DU AL 5 ~ 95%, 6e3 koHaeHcaumn
BNaXXHOCTb
Bubpauus MeHee 5,9 m/c? (0,6 g)
Temnepatypa xpaHeHus | -20°C ~ +70°C
A pekTnBHOCTL HomunHaneHasa mowHocTb = 93%
MoHTax HacTeHHbIn MOHTax nnun moHTax Ha DIN-perike
Mpouee CteneHb 3awuTbl MY IP20

CTteneHb 3aLlnTbl
naHenun ynpaeneHus

Cnocob oxnaxaeHus | OxnaxageHne BEHTUNATOPOM

IP20

2.4 FabapunTbl, MOHTaXHble pa3Mepbl U Bec

=

i—— 1. |D-_|

Puc 2-3. FabapuTHble pa3mepbl npeobpasoBaTtenen MowHocTbio 0,2 — 22 kBT

11
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Puc 2-4. FabapuTHble pa3mMepbl npeobpasoBartenen 30 — 160 kBT

Tabnuua 2-3. [abapuTbl, MOHTaXXHbIE pasMepbl 1 BEC

[abapuTHble N MOHTaXHble pa3mepbl (MM)
MOHT. | MOHT. Bec
. TBep-|oTBep-| HeTTo
Monent w | e | rjw|BL|B2| 8 Toe|ome|
di d2
PM150A-2S-0.2B
PM150A-2S-0.4B
PM150A-2S-0.7B
PM150A2S-1 1B 75 150 | 120 65 140 35 | 385 | 45 4.5 0.85
PM150A-4T-0.7B
PM150A-4T-1.5B
PM150A-2S-1.5B
PM150A-2S-2.2B
PM150A4T-2 2B 93 171 | 132 82 160 35 39 4.5 4.5 1.35
PM150A-4T-4.0B
PM150A-2S-4.4B
PM150A-4T-5.5B 117 | 187 | 160 | 102 | 172 - - 4.7 4.7 25
PM150A-4T-7.5B
PM150A-4T-011B 146 | 249 | 174 | 131 | 236 - - 55 55 3.9
PM150A-4T-015B
PM150A-4T-018B 198 | 300 | 182 | 183 | 287 - - 55 55 6.2
PM150A-4T-022B
PM150A-47-030B 245 | 390 | 187 | 200 | 375 | - - 7 13 11.6
PM150A-4T-037B
PM150A-4T-045
PM150A-4T-055 300 | 485 | 226 | 200 | 581 - - 7 13 14.8
PM150A-4T-075 335 | 600 | 236 | 200 | 581 - - 9.5 17.5 22.8
PM150A-4T-090 310 | 620 | 280 | 200 | 601 - - 9.5 17.5 25
PM150A-4T-110
310 | 650 | 309 | 200 | 620 - - 115 22 40
PM150A-4T-132
PM150A-4T-160 400 | 750 | 320 | 300 | 723 - - 115 22 69
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Ob6wenpomMbILLNEHHbI BEKTOPHbIN NpeobpasoBaTenb YactoTbl cepum PM150A

naBa 3. YcTaHOBKa U noakKrnro4veHue
3.1 TpeboBaHUA K MeCTy YCTaHOBKM

1) TemnepaTtypa okpyxatoLero Bosgyxa gomkHa 6biTe B gnanasoHe ot -10 °C go 50 °C.

2) N4 cnegyeT ycTaHaBnNMBaTh HA NOBEPXHOCTM N3 HEroptouero matepuana. [JomkHo 6biTe Npeay-
CMOTPEHO JOCTaTOMHOE NPOCTPaHCTBO AN oTBOAA Tenna.

3) YcTaHoBKa 0MMKHA BbINOMHATLCA B MecTe, BUbpaunsi B KOTOPOM He npesbiwaeT 5,9 m/c2 (0,6
g).

4) Cnepyet nsberatb nonagaHnsi Bnarv 1 NPsMbIX COSTHEYHbIX JTy4YeNn.

5) He cnegyet gonyckate nonagaHnga Macna, nblfiv 1 MeTannyecknx 4acTul, B BEHTUNATOP oxna-
XOEeHWs.

6) He cnegyet nogsepratb ob6opyaoBaHMe BO3AENCTBUIO FOPHOYNX, arpeCCUMBHbBIX, B3pbiBOOMNAC-
HbIX

7) He cnepgyet gonyckatb nonagaHnsa CTPYXKku, 06pe3koB NpoBOAOB U BUHTOB BHYTPb Y.

8) BenTtunupyemoto yactb N4 cnegyet nsonuposatb OT HEGNaronpuATHOM cpeabl (Hanpumep, npu
JKCMyaTaumm Ha TEKCTUMbHBIX NPeanpuaTmaX, B atMocdepe KOTopbIX MOryT NpuUCyTCTBOBaTb
YyacTuLbl BOMIOKOH, UMW XUMUYECKNX NPEANPUSATUAX, B aTMOCepe KOTOPbIX MOTYT CoAepKaTbCA
efkue rasbl, crieqyeT UCnosib30BaTh Nbie3awnTHbIN KOXYX).

3.2 OpueHTauMa Npu ycTaHOBKe, HanM4me cBo604HOro NpocTpaHcTBa M obecneveHune
oxJnaXxaeHus

B npeobpa3soBatenb yactotel PM150A BCTpoeH BeHTUNATOP, obecneunBaowLMi npuHyan-
TenbHOe Bo3aywHoe oxnaxaeHue. [NpeobpasoBatens 4actotel PM150A pomkeH ycTtaHaBnu-
BaTbCSA BEPTUKANbHO C LeNblo obecneveHms Hagnexatien LMpKynauum oxnaxaaroLlero Bo3ayxa.
Heobxogmmo ocTtaBuTb AOCTAaTOYMHOE CBOOOAHOE MPOCTPAHCTBO Mexay npeobpasoBaTenb 4a-
ctotel PM150A 1 okpyxatowumu ero npeametamu. NapannensHO No ropMsoHTanu u BepTukanu
MOXHO yCTaHaBnMBaTb HECKONbKO npeobpasoBaTtenb Yactotel PM150A. Huxe npvBeneHbl KOH-
KpeTHble TpeboBaHus K cBOGOAHOMY NPOCTPAHCTBY, TENNOOTAAYE N MaCCOBOMY pacxoay BO3ayXa.

et Nt b b bt b R bt e bt R

BeHTUNALWOHHLIA 3a30p
=1

|
> 100 mm

BeHTWNALUWMOHHBIN 3a30p

AL LLA L LLTTLT L L LALLM LM LTI S LT L L L LR LRy

— > 50 mm

> 50 mm — AR AR R AR R AR A AR A AR AR L)

> 50 mm

Puc. 3-1. MuHnmanbHble paccTtosiHua mexay MY n oo creHok wkadcpa
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3.3 Cnoco6bI KpenneHus
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Puc. 3-2. KpenneHue:

- I

(a) KpenneHune BuHTaMm (b) KpenneHue Ha DIN-pemke

He ponyckaetca wmcnonb3oBaHMe MNOTaWHbIX BUHTOB  (Kak
n3obpaxeHbl Ha PUCYyHKe). B npoTMBHOM cryyae BO3HUKHET
noBpeXaeHne KpenexHoro oTBepcTus npeobpasoBaTens 4acToTbl.

[nsa MoHTaxa npeobpasoBaTtes 4acToTbl Crie4yeT UCMNonb3oBaTb
BWHTbI C MONYKPYrnom ronoBkoM wnu ©6ontel (Ha ©Gonblne
MOLLHOCTX) B KOMMMEKTe C NMOoCKumMu wanbamm un wanbamu,
npegoTepaLlaroLLMm Camonpon3BOSibHOE OTKPYYMBaAHNE.

3.4 leMOHTaX U MOHTaX KnaBuaTypbl U KNTeMMHOWN KpPbILIKU
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Ob6wenpomMbILLNEHHbI BEKTOPHbIN NpeobpasoBaTenb YactoTbl cepum PM150A

a. CHATME KNEeMMHOM KpPbILWKW: 0cnabutb HeBbiNagaloLlwmMe BUHTbI KPbILLKKU, NOKa3aHHbIEe Ha
Puc. 3-3, 3aTeM CHATb KNEMMHYHO KPbILLKY B HanpaBfieHUn, MoOKa3aHHOM Ha PUCYHKE HMXe.

b. YctaHoBKa kneMmHom Kpbiwkn (cM. Pnc.3-3): BCTaBUTb BEPXHEE KPEMNIEHMNE KITEMMHOWN
KPbILLKM B Na3, pacronoXeHHbI B BEPXHEN YacTu Kopryca, B HanpaeneHun 1, a 3aatem HagaBuTb
Ha [4Ba HWKHUX KpenneHnst KNEMMHOWN KPbILWK/A B HanpaBneHnn 2 o 3allernkMBaHusi B COOTBET-
CTBYHOLUMX Nasax, pacrnofioXeHHbIX B BEPXHEN YacTu Kopnyca, Nocrne 4Yero 3aTsaHyTb BUHTbI, NO-
KasaHHble Ha Puc. 3-3.

YCcTaHOBKa KNEMMHOW KPbILLKK

[leMoHTax KiaBunaTypbl MoHTax KiaBuaTypbl

Puc 3-3 [leMOHTaX U MOHTaX KiaBuaTypbl U KNEMMHOW KPbILLKK

15


http://www.privod.ru/
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Puc. 3-4. FaGapuTHble pa3mepbl NaHenu ynpasrieHus npeobpasoBaTens 4YacToTbl

BHewHun Bug npeo6paaoBaTenﬂ C CHATOW NaHenbio ynpasieHusa

LWUtaTHyl0 naHenb ynpaBneHUst MOXHO OTHECTU
ot NY Ha paccTosHue o 50 M C NOMOLLBI CTaH-
OapTHOro naTy-kopaa.

Mpwn BbIHOCE Gonee 10 METPOB, UCNONb3YNTE Ka-
YeCTBEHHbIE NaTy-Kopabl.

K ogHomy MY MoXeT ObITb NogKto4YeHa TOIbKO
OflHa NaHenb yrnpaBreHus.

Mpu yctaHoBke MY B npeobpa3oBaTternb 4acToThbl
ucnonb3yeTcs BepxHU pasbeM. [Npu BbiHOCE —
HWXHWIA pa3bem.

16


http://www.privod.ru/

Ob6wenpomMbILLNEHHbI BEKTOPHbIN NpeobpasoBaTenb YactoTbl cepum PM150A

3.5 KoHdmrypaumsa nepudepuinHbIX yCTPOMUCTB

MCTOYHUK NUTaHUA @

ABTOMaTUYECKUIA
BbiKNOYaTEND

KowTakTop @ § Wnseptop PM150
d O ,“
o)
+/PB Topmo3Hon
BxoaHbie pesucrop
Aapoccenu =
R/SIT BbixogHon mnbTp

Bxoawon BoixoaHOM
PuneTp Apoccens

nepemMeHHoro

TOKa

@ 3nekTpoasurarens

Puc. 3-4. CtangapTHas KoHdurypaumsa nepmdepumnHbIX yCTPOUCTB

Tabnuua 3-1. OnncaHue nepugepuinHbiX yCTPOUCTB

N306paxeHne

YcTpon-
CTBO

HasHauyeHne

Kabenb |lNpegHasHadeH anga nepegadn aneKTpuYecKnx CUrHamnos.

MpenHasHavyeH NS OTKNIOYEHWUS SMNEKTPONUTaHUS 1 3awmTbl obopyno-
BaHWS B Criyyae HelwTaTHOW neperpysku. Tvn BblbmMpaeTcs cnegyowmm
ABTOMaTK- |06pa3oM: TOK OTKIMIOYEHUS aBTOMAaTUYECKOro BbikMoyaTens nogbupa-
Yyeckun Bbl- [eTcsa B 1,5-2 pasa bonblwe HoMuHanbHoro Toka Y. Xapaktepuctuka
KrnoyaTernb | BpEMEHMN OTKIIOYEHNS aBTOMAaTMYEeCKOro BbiknovaTens BolbupaeTcs Ha
OCHOBaHWUWN XapakTepucTukn BpemeHu 3awmTbl 14 oT neperpysku. Ten-
noBas 3almTa He gornyckaeTcs.

I'Ipe/J,HaaHaqubl Ona ynydweHua KOS(b(bI/ILI,VIeHTa MOLLUHOCTW, CHMXEeHUA
BIMNAHNA HeC6aJ'IaHCI/IpOBaHHOFO TpexcbasHoro nMTaHna nepemMeHHoro
CeTeBble |TOKa Ha cucrtemy, nogaBsrieHUA BbICLLNUX TAPMOHUK, ocnabneHus Bosgen-
agpoccenn | CtBUA KOHOYKTUBHbIX U 1U3Ny4aeMblX NOMeEX Ha nepmcbepvlﬁHble yCTpOVI-
CTBa N orpaHn4eHunsa BO34eNcTBus MMNYNbCHOIo TOKa Ha BbINpAMUTESb-
Hbl€ MOCTbI.
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Ob6wenpomMbILLfEeHHbI BEKTOPHbLIN NpeobpasoBaTenb YacToThl cepumn PM150A

BxogHom

unbTp
OMC

MpeaHasHaveH ans ocnabneHnsi BO3AeNCTBUSA KOHAYKTUBHbIX NOMEX, CO-
34aBaeMbIX UCTOYHUKOM NuTaHus, Ha MY, noBbILEeHs NOMexXoycTon4um-
BocTu N4 n ocnabneHnsa Bo3gencTenst KOHAYKTUBHbBIX U U3y4aeMblX No-
MeXx, co3aaBaemMbix 14, Ha nepudepuitHble YCTPOUCTBA.

TopMo3Hom
pesuncTop

MpegHasHadeH anga pacceuBaHust 3Heprum BblpabaTtbiBaemon aopurate-
fieM Npy TOPMOXEHMU C Lenbio obecnevyeHnst 6bICTPOTbI TOPMOXKEHUS.

BbixogHowm
PunbTp

MpepnHasHaveH anst ocnabneHns BO3OeNCTBUS U3NydaeMblX MOMeEX, CO-
3aaBaembix 14, Ha nepudepuitHble ycTponcTea.

BbixogHom
apoccenb
aBuraTtens

[NpenHasHayeH ans npeaoTBpaLLeHmst NOBPEXaAeHWS N30NALMK 3NEKTPO-
asuratens n kabens B pesynbTaTe AeUCTBUS raPMOHUYECKOro Hanpshxe-
HWUA, CHUXKEHNs1 TOKOB yTeukun. [lpoccens Asuratens pekomeHayeTcs uc-
nonb3oBaTtb, €CnNu anuvHa kabens, coegmHstowero MNY 1 anekrpoasura-
Tenb, npesbilwaet 100 m.

3.5.1 Bbibop nepudeprinHbIX yCTPONCTB

Tabnuua 3-2. Beibop kOMMyTaLMOHHOW annapaTtypbl

Mnowagb nonepeyHoro ceveHns kabensa (Mm?) | HomuHanbHbI H

OMWHanb-

Mogenb ), (), TOK aBTOMATUHE- |\, 113 ToK KoH-

R,S, T PR u,Vv,W PE CKOro BbIKMo4a- TakTopa (A)

Tens (A)
Mutanune MY ogHa dasa: 220 B
PM150A-2S-0.2B 15 15 15 15 10 10
PM150A-2S-0.4B 25 15 15 15 16 10
PM150A-2S-0.7B 2,5 1,5 1,5 1,5 16 10
PM150A-2S-1.5B 4.0 2,5 2,5 2,5 20 16
PM150A-2S-2.2B 4.0 25 2,5 25 32 16
PM150A-2S-4.0B 6.0 4.0 4.0 4.0 40 32
Mutanue MY Tpn dasel: 380 B

PM150A-4T-0.7B 2,5 2,5 2,5 2,5 6 10
PM150A-4T-1.5B 2,5 2,5 2,5 2,5 10 10
PM150A-4T-2.2B 25 25 2,5 25 16 10
PM150A-4T-4.0B 25 25 2,5 25 16 10
PM150A-4T-5.5B 4,0 4,0 4,0 4,0 32 25
PM150A-4T-7.5B 4,0 4,0 4,0 4,0 40 32
PM150A-4T-011B 6,0 6,0 6,0 6,0 63 40
PM150A-4T-015B 6,0 6,0 6,0 6,0 63 40
PM150A-4T-018B 10 10 10 10 100 63
PM150A-4T-022B 10 10 10 10 100 63
PM150A-4T-030B 16 16 16 16 100 63
PM150A-4T-037B 16 16 16 16 160 100
PM150A-4T-045 25 25 25 16 200 125
PM150A-4T-055 35 35 35 25 200 125
PM150A-4T-075 50 50 50 25 250 160
PM150A-4T-090 70 70 70 35 250 160
PM150A-4T-110 120 120 120 60 350 350
PM150A-4T-132 150 150 150 75 400 400
PM150A-4T-160 185 185 185 95 500 400

3.6 CxemMbl nogknoyYeHus
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Ob6wenpomMbILLNEHHbI BEKTOPHbIN NpeobpasoBaTenb YactoTbl cepum PM150A

3.6.1 Cxembl nogknoveHus ogHotasHoro npeobpasoBaTens 4YacToTbl ¢ NuTaHuem 220 B

TopMO3HON peancTop

o & &
QOpgHopaaHoe B
NUTaHNE L ) o PUD
2208, N .
50160 Iy }
D
PM150A-2S

OucKkpeTHLIN Bxog 1

D1
Ao 2.2 kBT ACH AHanor oBbIA
OWcKpeTHLIA BX 0O 2 oz BEONHMUTENBHO Bbx of, 0~108
GHMD
OVCKpeTHLIA BXog 3 DI3
OuckpeTHLIA BX o0 4 D4 24V
JWCKpeTHeIA BXon, 7 DI7HI
¥1
+24Y BLiX0f C OTKPLITEIM
KonnekTopom
BapuaHTel PLC
MOOKMNKYEHWA ©
nogaved ot MY
HanpA¥EHWA pasHoi
NoNAPHOCTA, ANA
BHELW HWX ¥ CTPORCTE C R1A
MPM unu PP PenefHbld Brixop 1
BbIX 00 amMK 2508 DCIAC, 3A
30B DC, 1A
0~10B DC
KO M ~ BKOm RS 485
O
0-10B DC
" [
nn 0-20mA OFF ModBus RTU

R5485

Puc. 3-5.1 CtanaapTHas cxema nogknoyeHnsa ogHoda3Horo npeobpasoBaTens 4acToTbl K MUTaHUIO
1 c¢haza 220 B u k Harpys3ke - TpexcasHoMy ABuratento (Yawe obLenpoMbilNeHHbIM ABUraTenb
220/380B c nogknoYyeHNneM 06MOTOK TPeyronbHUKOM)

MpumevaHus:

1) CumeonoMm © o0603HauyeHbl KremMMmbl CUMOBbIX LieMnel, a CUMBOSIOM © - KINEMMbI Lienen
yrnpasneHus.

2) TopmosHoWn pesucTop nogdupaeTtcd nornb3oBaTefieM C y4eTOM pearibHbIX napameTpoB
npusoga. MNMogpobHelie ceBeaeHnsi cMm. B PykoBoacTee no nogdbopy TOPMO3HOro pesmcropa B
KOHLe faHHoro PykoBoacTsa.

3) CurHanbHbIM Kabenb n kabenb NUTaHMs OOMKHbI OblTb pasHeceHbl. Ecnn Heobxoammo,
4YTOGLI Kabenb ynpaeneHnsa n kabenb NMTaHMA Nnepecekanucb, cnegyet obecnevnTb nepe-
ceyeHne nog yrnom 90°. [Ang npoknagbiBaHUSA aHanoroBbIX CUrHamNbHbIX NMHUIA HaUyy-
LWMM 0Opa3oM NoAXOANT 3KpaHMPOBaHHAasi BUTas napa. B kadecTBe cuMnoBbIX kabenewn uc-
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NOMb3YKTCA 3KPAaHUPOBAHHbBIE TPEXKUIbHbIE Kabenu (XapakTepucTukm kabenemn anekTpo-
asuratens oTnuyatoTcs oT 0OblYHbIX Kabenen) unu kabenun, otsevarowme TpedoBaHnsaM
PykosoacTtea no akcnnyatauum M4Y.

TopMOZHOH pesucTop

P e
OgHodazHoe r‘\h"' r‘;‘,’—_”
NUTAHHE L v o
2208, N
50/60 My
OunckpeTHoil Bxog 1 DI 4 HBT
AO1 Ananoroesli
OuckpeTHuli BXog 2 DIz Boixog 0~10B
GHND 0-20 mA
OucEpeTHol BXog 3 D13
OnckpeTHol i Bxog 4 DI4 24V (
OucEpeTHoIA BXog 7 DITIHI
v1 [
+24V BriXxog C OTEPBIThIM
konnekTopomM 1
PLC
BapuaHTnl
NogENKYEHHA C
nogavei ot N4 COM
HANPAMEHNA pPazZHON
NoNAPHOCTH, ANA 1
BHELW HUX YCTROACTE © *2av | R1A A
NPN wnn PNP PenelHwi Buixog 1
BHIXOGEMHN FLC : 2508 DC/AC, 3A
30B DC, 1A
COM |
1
+10W
0~10B DC
1KkOM ~ SKOM Al A2 AD1 RS548%5
| | ON
0-108 DC Al2 H H H
Hnu 0-20mA
v v OFF ModBus RTU
GHND R5485
PE

Puc. 3-5.2 CtaHaapTHasi cxema nogkioyeHnsa ogHoda3Horo npeobpasoBaTensi YacToThl K MUTaHUIO

1 ¢haza 220 B mu K Harpy3ke - TpexcasHoMy ABuratento (Yawe obwenpoMbIlWSIeHHbIM ABUraTenb
220/380B c nogkntoyeHMeM OOMOTOK TPEyronbHUKOM)

3.6.2 Cxema nogkntoyeHus TpexcasHoro npeobpasoBaTtenb YacToThl Ha 380 B
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Cxema noaknioveHus TpexdasHoro npeobpasoBaTens YactoTbl Ha 380 B no 4 kBt BknountenbHo

TpexhazHoe

TopMo3HOW pesucTop

NUTEHKHE
3&0 B,

S0/50 Ty

OnckpeTHel i Bxog 1

OWckpeTHeIA Bxog 2

OncrkpeTHeld Bxog 3

OncrkpeTHold Bxog 4

OnckpeTHuW BXog 7

BapwaHThl
NogENwYEeHHA C
nogavyed ot NY
HANPAXEHWA pazHON
NoONAPHOCTH, ANA
BHEW HWX YCTPORCTE ©
NPMN wnu PNP
EhbIX0gaMu

0~108 DC

1O M ~ SkOmMm [

0-10B DC
unu 0-20mA

ORI T
i Fra
= =
R (+) PE | ¢
S
T ol
D
A1
DI2 oo 4.0 kBr - AHanorossi
BKMIOYMTENEHO  gup Buix0a 0~108
DI3
Dl4 24V (
DI7IHI
v1 o0
+24V Boixog C OTEPHITHIM
konnekTopomM 1
PLC
GND
R1A
PenefiHuli Boixog 1
R1B 2508 DC/AC, 3A
O 0B DC, 14
R1C
R5485
onN 485+ (—B—o
I
485-
OFF ModBus RTU
R5485
GND

Puc. 3-6a. Cxema nopgkntoveHns TpexcasHoro npeobpasoBarens YactoTbl Ha 380 B go 4 kBT

BKNMO4YUTENTbHO

Cxema nogknroueHust TpexdasHoro npeobpasoBartens Yactotbl Ha 380 B ot 5.5 kBT 1 Bbiwe
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TpexfazHoe
nNUTaHWe

380 B,

S0/60 Ty
OnckpeTHLIA
ONCEPETHBIA
ONCEPETHBIA

ONCEPETHBIA

OuckpeTHLIN

BapuaHTul

TopMo3HOW pesucTop®

gxog 1

Bxog 2

Bxog 3

Bxog 4

Exog 7

NogKNKOYEHUA C
nogaued ot MY

HAMPAMEHWA PAZHON
, &nA
BHELW HUX YCTPOHCTE C

NONAPHOCTH

NPN unu PNP

BbiX0ogamMu

0~108 DC

TkO M ~ SKOmM

0-108 DC
M 0-20mA

SR
= o o
= = =
R (-} {+} FE |
5
T PM150A-4T
9.0 KBT ¥ BelLe
DN
ADA AHanorosbli
oIz Buixog 0~10B
GND 0-20 ma
D3
DI4 24v (
DIFIHI
v1
*2av Boix0og C OTEPLIThIM
KonnekTopomM 1
PLC
COM
I
+ 24V | B14
| Peneitblil Boixog 1
R1B 2508 DC/AC, 3A
I . 30B OC, 1A
! R1C
AO01 RS485
485+ (—L o
| ON |
485 (4o
H { ModBus RTU
v OFF

R5485

Puc. 3-66. Cxema noakntoyeHus TpexcasHoro npeobpasoBarens 4Yactotbl Ha 380 B 5.5 kBt n
Bbille

* - TOPMO3HOW pPe3nCTop NoAkntYaeTcs No ykasaHHOW cxeme ans mogenen o PM150A-4T-037B Bknto4u-
TerlbHO.

3.7 KoHdurypaumsa knemm
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3.7.1 CunoBoW KNeMMHUK
¢ 0.2 — 2.2 kBt Cunosble Knemmbl Npy1 ogHOa3HOM nuTaHun, 2S Moaenu

ulv |w
MOTOR

Puc. 3-7. KoHcdurypaumm cunoBbIX Knemm npu ogHocdasHomMm nutaHum MY

¢ 0.7~4.0 kBT Cunosble knemmsbl, 4T mogenu

ol ) RIS T [UIVIW
(IMTAHWE HEKTPOLBUIATEN B

@, @, S @B 2D 8

—

¢ 5.5~7.5kBT Cunosble knemmsbl, 4T mogenu

@|E|ElElElElEeE

@0 RIS[T[UJV]W
D PE POWER NMOTOR

L
[
[
[
[
[
[
O

4 30~37«kBT Cunosble knemmsbl, 4T mogenu
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4 45~90kBT CunoBble knemmbl, 4T mogenu
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Puc. 3-8. CunoBble knemmbl npu TpexdgasHOM NUTaHUK

PeKOMeH[J,yeMOG cevyeHne kabens 1 MOMEHTbI 3aTSXKK

MowHocTb, CeueHue Kabens, LnpuHa knemMmbl, MOMEHT 3aTsXKM,

KBT MM 2 MM Hxwm
37 25 18 10
45 35 18 10
55 50 18 10
75-90 70 23 10
110 120 31 35
132 - 160 150 31 35
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Tabnuua 3-3. HasHauyeHne cunoBbIX KNEMM

O6o3HayeHne
HasHauyeHue knemm
KNnemMm
LN Knemmbl nuTaHus Onsg nogkmnoyeHuns Kk 1-cpasHOMy MCTOYHUKY MEepeMEHHOro Toka
' HanpsxeHnem 220 B
RS T Knemmbl nuTaHus ans nogkmnoyeHus Kk 3-cpasHOMy MCTOYHMKY MEepeMeHHOro ToKa
e HanpsxeHnem 380 B
UV, W BbixogHble knemmbl npeobpasoBaTenst YacToTbl AN NOAKMYEHUS K 3-pa3HOMY acuH-
XPOHHOMY 3rieKTpogBuraTento.
+), () MonoxutenbHble 1 oTpULaTenbHbIE KNEMMbI BHYTPEHHEW LUNHBLI MOCTOSAHHOMO TOKa.
Knemma TopMO3HOro mogyns, npegHasHa4YeHHas aris NOAKII0YEeHNs TOPMO3HOro pesu-
PB ctopa. OAnH KoHeL, pe3ucTopa NoACoeAMHAETCH K KNeMMe «+», a APYron - K Knemve
«PB».
D Knemma 3asemneHus
NC He ncnonbayetcs

Mpumeyanums: MNpu nogknio4eHMn NUTaHNa npeobpasoBaTens YacToTbl HE NPeabABNSETCS cne-
uuarnbHbIX TpeboBaHUN K YepegoBaHmto das. Mepbl NpegoCcTOPOXHOCTU NPU NOOKIHOYEHNN;

1) Knemmbl nogeoga nutanmsa (R, S, T) / (L, N)

€ [Npun nogcoeamHeHnn kabenen ¢ BXoAHOW CTOpoHbl MY He npeabsBnsaeTcs cneumanbHbIX Tpe-
©oBaHuM K NocriegoBaTtenbHoOCcTH dhas.

2) WWvHa noctosiHHOro Toka (+), (—)

€ Ha knemmax (+) v (-) WKWHbI NOCTOSAHHOTO TOKA UMEETCA OCTAaTOYHOE HanpsiKeHWe nocne oT-
kntodeHusa MY. Mocne Toro, kak uHamkatop CHARGE noracHeT, HeobxoaMmo BbhkaaTb HE MeHee
10 MyHYT, Npexae Yem npukacatbcs K obopyagoBaHuio. [pn HeBbINONMHEHUN aToro TpeboBaHUA
BO3HMKAET ONACHOCTb NOPaXXEHUS ANEKTPUYECKUM TOKOM.

€ He ponyckaeTcs nogknioveHme TOpMO3HOro pe3ncTopa HeNoCpeaCTBEHHO K LLUMHE MOCTOSAHHOIO
Toka. [Mpn HEBbINONHEHMN 3aTOro TpeboBaHWs BO3HMKAET OnacHOCTb nospexaeHus MY n noxapa.
3) Knemmbl noaknoyeHns TopMo3Horo pesucropa (+), PB

@ [InnHa kabenst TOpMO3HOro pe3ncTopa He AoMkHa npesbiwaTb 5 M. [py HEBBLINOMHEHUM 3TOroO
TpeboBaHWsi BO3HMKAET ONacHOCTb nospexaeHus MY.

4) BbixogHble knemmbl MY U, V, W

€ He fonyckaeTcsa NoaknoyeHne KoHgeHcaTopa N YCTPONCTBA 3aLLMTbl OT NepPeHanpPsHKEHNN K
Bbixogy MY. Mpu HeBbINONHEHUN 3TOro TpeboBaHMS BO3HUKAET ONACHOCTb NOSABMEHUSA YacTbiX
cboes B paboTte nnu nospexgeHuna MNM4.

Mpn ncnonb3oBaHum kKabens CrMWKOM GOMnbLION ANWHBI ByAeT co30aBaTbCA ANEKTPUYECKUI pe-
30HaHC M3-3a BNUSHUA pacnpeaeneHHon eMKOCTU. OTO NpMBEAET K NOBPEXAEHMIO N30MALMN SNEK-
TpoAaBuraTens unv NoBbILLEHUIO TOKa YTeYKK, B pesynbTaTe Yero MY OygeT oTknoveH cMCTEMOMN
3awWmThl OT Neperpysku no Toky. Ecnu anuHa kabens anekrtpoasuratens npesbiwaeT 100 m, psagom
¢ MY gomkeH GbITb YyCTaHOBMNEH ApOCCENb ABUraTens.

5) Knemma® PE

€ K 370l KNneMmme 0omKkeH OblTb HAAEXHO MOAKMIOYEH rMaBHbIN NPoBOA 3a3eMneHust. MNpu HeBbl-
NOMHEHMN 3Toro TpeboBaHMsi BO3HUKAET ONACHOCTb MOPaXEHUS SNEKTPUYECKUM TOKOM, Henpa-
BUNbHOW paboTbl Mnn gaxe noppexaeHus M4.

€ He ponyckaeTcsa nogkntoYyeHne HemTpanbHOro NpoBoda MCTOMHMKA MUTAHUA K KNeMme 3a3eM-
neHus.
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3.7.2 Knemmbl uenu ynpaBneHus
Knemmbl Lenen ynpasnerHus PM150A-2S go 2,2 kBt n PM150A-4T po 4.0 kBT BknrountensHo

DOOOOOO S

OO0 OO

OO

D11

DI2 || D13

Di4

DI7/H|| GND

4854

485- R1A||R1B||R1C

+24\

PLC

GND

Y1 (10

Al

AlZ | AO

Puc. 3-9A Knemmbl Lenen ynpaBneHus

Tabnuua 3-4A. OnucaHne knemm uenu ynpaeneHunsa npeobpasoBaTtenb YactoTel PM150A-2S o
2,2 kBT BkntountensHo n PM150A go 4,0 kBT BknitountenbHO

O603Ha4eHne HanmeHoBaHue
Twn KIEMMbI KIEMMbI HasHaueHune knemmbl
C knemMmbl nogaeTtcs nuTaHne HanpsbkeHnem +10
B Ha BHeLUHWUI 61oK.
BeiBog (+) N
BHYTPEHHEro Kak npaBuno, ¢ 9Ton KnemmMbl NogaeTcs nuTaHue
+10V I/ICTO‘-I}H/I/IKa nUTaHNS Ha BHELUHW/ MOTEHUUOMETP C AMana3oHOM CO-
(GND) npotuenenunsa 1-5 kOm.
HanpshkeHnem +10 B - - .
MakcumanbHbI BbixogHown Tok: 10 MA
MoaknoyeHne oOcyLLEeCTBASIETCS MPOBOOHUKOM
0,5-1,5mMm2, "~
C aTon knemmbl nNogaeTcss NUTaHWE Hanpsxe-
BbiBog (+) Hnem +24 B Ha BHelUHWI Brok.
124V BHYTPEHHETO Kak npaBuno, ¢ aTon KnemmMbl NogaeTcs nMTaHue
(GND) WUCTOYHUMKA NuTaHus |Ha knemmbl DI/DO wn BHewHne pgatymkn. Makcu-
HanpsbkeHneM +24 B | MmanbHbI BbixogHon Tok: 200 MA
lMoaknoyeHne OCyLLECTBASIETCA MPOBOOHUKOM
nekTponuTta- .
one Hpmz a 0,5-1,5 mm2,
[na nutaHmsa KneMmm OMCKPETHBIX BXOA4,0B, aHaso-
BbiBOA (-) BHYTPEHHMX | FOBbIX BXOAOB, OUCKPETHBLIX BbIXOOOB, aHaroro-
GND WUCTOYHMKOB NUTAHUA | BOro BbIXxoda, akpaHa RS-485
+24B n +10B [MopknoyeHne oOcyLecTBNSETCA MPOBOOHUKOM
0,5-1,5mMm2, "
MoakntoyeHne K KnemmMme NUTaHus HanpshkeHnem
+24 B no ymMOnyaHuto.
BxogHast knemma Korga pauckpeTtHble Bxogbl DI1-DI7  gomkHbl
BHELHEro ynpaBnATbCHA BHEWHUM curHanom, PLC gormkeH
PLC NCTOYHMIKA ObITb NOAKITIOYEH K BHELUHEMY WUCTOYHUKY MUTa-
TATAHS HMA W OTKMOYEH OT KMeMM nojdadn nuTaHus
HanpsbkeHuem +24 B (o1 +24 V 1 GND).
MoaknoyeHne OCyLLEeCTBMASIETCS MPOBOSHUKOM
0,5-1,5mm2. "
OwanasoH BxogHoro HanpsxkeHus: 0 ~ 10 B no-
All AHANOroBbIV Bxog 1 | CTOSHHOTO Toka/0 ~ 20 MA, BIGMpaeTCs TymGrie-
YU (GND) pamu Al1, Al2 Ha nnaTe ynpaenenus. MimneaaHc:
BXOL 250 kOm (Bxog no HanpspkeHuto), 250 Om (Bxoa
Al2 . Mo TOKY)
(GND) AHarnoroBsbI BXOA 2 | MogknoueHme OCYLLIECTBNAETCA MNPOBOAHUKOM

0,5-1,5mm2. "

* B cny4ae ncnonb3oBaHns MHOMOXMUITbHOIO NPOBOAHMKA HEOOXOAMMO NPUMEHATL KabenbHbIE HAKOHEYHMKN.
He cnepnyet nogkntoyaTb K O4HON Knemme ABa u 6onee NpoBOOHUKOB
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DIi1 Knemmbl
(GND) nornyeckoro Bxoga 1 | MakcumanbsHas BxogHas Yactota: 200 Iy,
DI2 Knemmbl MmnepaHc: 2,4 kOm
(GND) nornyeckoro Bxoga 2 | [inana3oH HanpsiXeHust ypoBHEBOIO BXoaa:
DI3 Knemmbl 9B~30B
(GND) nornyeckoro Bxoga 3 |logknioyeHne ocywecTBNAeTCaS NPOBOAHUKOM
Jlornuecknin Dl4 Knemmbl 0,5-1,5mm2. "
BXOA4 (GND) noruyeckoro sxoga 4
KneMMb MomumMo dbyHKUMI anckpeTHbIX Bxogos DI1-Di4,
OHW MOTYT UCNOMb30BaTbCA B KAYeCTBE BbICOKO-
norunyeckoro sxoga 7
DI7/HI CKOPOCTHbIX MMMYITbCHBLIX BBOOOB.
U1 BbICOKOCKOPOCT- )
(GND) - N MakcumanbHasa BxoaHas 4yactota: 100 kl'y
HOW MMMNYIbCHBLIN
BXOL [MoaknoyeHne ocyLecTBNSEeTCS MNPOBOAHUKOM
0,5-1,5mm2. "
Knemma [wana3soH BbixogHoro Hanpskenus: 0 ~ 10 B.
AHanoroBbI AO1 WmnepaHc: He meHee 10 KOM
aHanorosoro
BbIXOZ, (GND) lMopkntoyeHne OcCyLecTBNAETCA NPOBOOHUKOM
Bbixoga 1 o
0,5-1,5 mm2.
[nanasoH HanpspkeHusa: 0 ~ 24 B
. Bbixog c .
Jlornyecknn Y1l [wnana3soH Toka: 0 ~ 50 mA
OTKPbITbIM
BbIXO/, (GND) lMopkntoyeHne OcCyLecTBNAETCA NPOBOOHUKOM
KonnekTopom 1 2 *
0,5-1,5 mm?.
RIA-RLC HopmanbHo paso- | [pegenbHble XapakTepUCTMKN KOHTaKTOB:
U MKHyTas Knemma 250 B nepemeHHoro Toka, 3 A, COSJ = 0,4
PenenHbli Bbl-
e HopMankHo 30 B nocTtosHHOro Toka, 1 A
R1B-R1C MogknioyeHne OCyLLECTBNSETCA MNPOBOLAHMKOM
3aMKHyTas knemma o x
0,5-1,5 mm?.
485+-485- Knemmbl nHTepdelica | CkopocTb nepegaiu OaHHbIX:
RS485 4800/9600/19200/38400/57600/115200 6ut/c
KaHan cBsi3un IKDAHMDOBAHHOE OKOHEYHbIV pe3ncTop BKIOYaeTCa/BbIKNYaeTcs
RS485 paHip nepeknoyartenem Ha nnate ynpasneHus MN4.
GND 3asemnenne nuiun | o
OOKIMIOYEHNE OCYLLECTBASIETCA MPOBOOHUKOM
cBs3n 485. o
0,5-1,5 mm2.
Knemma 3asemneHus akpaHa cunoBbix kabenen
3asemneHne
PE 3asemneHve akpaHa |[llogknioveHne OcCyLeCcTBNAETCA NPOBOOHNKOM
3KpaHa 2 *
0,5-1,5 mm2.
Pasbem gnsa Vcnonb3yeTca cTaHgapTHbIM ceTeBoW Kabenb
Bcnomoratenb- ﬁ BblHOCA (LAN). MakcumanbHas anuHa kabens: 50 m. Oa-
HbI pasbeMm naHenmu HoBpeMeHHO K [MY moxeT OblITb noAkm4veHa
yrnpasneHus TOSMbKO OZ1Ha NaHenNb ynpaBieHus.

Knemwmebl uenen ynpasnenns PM150A-2S 4,0 kBt n1 PM150A-4T ot 5.5 kBT 1 Bbiwwe

OO OOOO

OO0OOOOO

OO\

DIt

Di2 || DI3

Dl4

DIT/HI

GND

485+

485- R1A

R1B||R1C

24N

FLC

comlf v1

+10V]| Al

AlZ || AOT

Puc. 3-9B Knemmbl uenu ynpasnenusa PM150A-4T 5.5 kBT u Bbiwe

* B cny4ae 1Ucrnonb30BaHus MHOMOXMMbHOIO NPOBOAHMKE HEOBXOAMMO NPUMEHSTh KaBernbHbIe HaKOHEUYHWUKM.
He cnenyeT nogknioyath K 0QHOM Knemme ABa 1 6onee NpoBOAHUKOB
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Tabnuua 3-4B. OnucaHue knemm Lenu ynpaenenns npeobpasosarernb Yactotel PM150A= 5.5 kBT

O6o3Haue-
HanmeHoBaHune
Twun Hue HasHayeHune knemmbl
Knemmbl
KNeMMbI
C knemmbl nogaeTcsi MUTaAHWE HamMpsiKeHUEeM
+10 B Ha BHeLwHWI 6nok.
BeiBog (+) -
Kak npaBuno, ¢ 37O KnemMmmbl No4aeTcsa NMTaHne
BHYTpEHHEro N
+10V Ha BHELWHWN NOTEHUUOMETpP C Anana3oHOM CO-
WCTOYHMKA NUTaHMUS
(GND) npotuenenunsa 1-5 kOm.
HanpsbkeHvem +10 B . . )
MakcumanbHbIn BbixogHown Tok: 10 MA
MogknitoyeHre OcCyLecTBRAETCS MNPOBOAHMKOM
0,5-1,5mm2. "
C aTon KNeMMbl NogaeTcsi NUTaHue Hamnpshke-
BoiBog (+) Hnem +24 B Ha BHelUHWI Orok.
124V BHYTPEHHETO Kak npaBurno, ¢ aTov kneMmMbl nogaeTcs nuTaHne
(COM) MUCTOYHUMKA NuTaHusa |Ha knemmbl DI/DO 1 BHelwHue gaTynku. Makcu-
HanpsbkeHneM +24 B | ManbHbI BbixogHon Tok: 200 MA
MoaknoyeHne oOcCywWwecTBNAETCA NPOBOAHUKOM
0,5-1,5mm2. "
OnekTponutaHue Bbixog (-) BHyTpeH- | [ns nMTaHusa KNneMMm QUCKPEeTHbIX BXOAOB
COM HEero UCTOYHUKa nuTa- | MogknioyeHne OocyLLeCTBASETCS MNPOBOLHMKOM
Hua +24B 0,5-1,5mMm2. "
[na nuTaHusa Knemm aHanoroBbIX BXOAOB, aHa-
Boixog (-) BHYTpeH-
NoroBoro Bbixoa, akpaHa RS-485
GND HEero NCToYHMKa nNuTa-
MoaknoyeHne oOcCywecTBNAETCAS NPOBOAHUKOM
Hua +10B 2 *
0,5-1,5 mm2,
MopkntoyeHre K KneMMe NUTaHNSA HanpsbkeHNneM
+24 B no ymon4yaHuio.
Korga pawuckpeTtHble Bxogbl DI1-DI7  gormkHbl
BxogHast knemma | ynpaBnsiTbCsl CUrHaroM, UCMONb3YHLNM BHELL-
PLC BHELLHEro UCTOYHUKa |HWIA 6nok nuTaHusa, knemma PLC gomkHa ObiTb
nuTaHus OTKIIOYEHA OT KMNeMMbI Nogayvv NMTaHusa Hanpsi-
XeHuem +24 B n ot knemmbl GND.
MoaknoyeHne oOcCyLWecTBNAETCA NPOBOAHUKOM
0,5-1,5mm2. "
All - Ovana3oH BxogHoro HanpsixeHus: 0 ~ 10 B no-
AHanorosbiii Bxof 1
(GND) ctosiHHoro Toka/0 ~ 20 MA, BbibrpaeTcs Tymbne-
. pamu Al1, Al2 Ha nnaTe ynpaBneHus.
AHarnorosbIn ]
e Al2 UmnepaHc: 250 kOM (Bxog MO HanpsiKeHuto),
(GND) AHanorosbIi Bxog 2 |250 Om (Bxo4 Mo TOKY)
MopkntoyeHne OcCyLLeCcTBRAETCS MNPOBOAHMKOM
0,5-1,5mm2. "
DIl Knemmbl
(COM) nornyeckoro Bxoga 1 | MakcumanbHasa BxoaHas Yactota: 200 Iy,
DI2 Knemmbl MmnepnaHc: 2,4 kKOm
(COM) norudeckoro Bxofa 2 |[nanasoH HanpsiXXeHus ypOBHEBOIO BxoAa:
DI3 Knemmbl 9B~30B
(COM) nornyeckoro Bxoga 3 |logknoyeHne ocyLecTBnseTcs MNPOBOSHUKOM
. 0,5-1,5mm2. "
Jlornyeckuin Bxop, Di4 Knemmb!
(COM) rniornyeckoro Bxoga 4
Momnmo dbyHKUMin auckpeTHbIx Bxogos DI1-Di4,
Krniemmbl norMyeckoro | OHM MOryT UCMONb30BaTbCSA B KAYECTBE BbICOKO-
DI7/MHI BXo4a 7 NNu BbICOKO- | CKOPOCTHBLIX MMMYNbCHLIX BBOOOB.
(COM) CKOPOCTHOM nmnyrnbc- | MakcMmanbHasa BxogHasi yactota: 100 kl'y
HbI BXOA MopkntoyeHne OCyLEeCTBAETCS MNPOBOAHMKOM
0,5-15mMm2. "
o Knemma nanasoH BbIXOQHOMO HanpsKeHWs:
AHanorosbin AO1 A A P
aHanoroBoro 0-10B / 0-20 mA
BbIX0 (GND) )
Bbixoaa 1 MmnegaHc: He meHee 10 KOMm

* B cny4ae 1Ucrnonb30BaHus MHOMOXMMbHOIO NPOBOAHMKE HEOBXOAMMO NPUMEHSTh KaBGernbHbIe HaKOHEUYHWUKM.
He cnenyeT nogknioyath K 0QHOM Knemme ABa 1 6onee NpoBOAHUKOB
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MopkntoyeHne OcCyLLeCTBRSETCS MNPOBOAHMKOM
0,5-1,5Mm2. "

[wana3soH HanpsikeHus: 0 ~ 24 B

[VCKpEeTHLIN BbI- Y1l Beixon ¢ [Ounana3soH Toka: 0 ~ 50 mA
xon (COM) OTKPBITHIM MopknioyeHne ocylecTBNAETCHS NPOBOAHUKOM
Konnektopom 1 .
0,5-1,5 mm2.
RIA-RLC HopmansHo MpenenbHble XapakTePUCTUKN KOHTAKTOB:
PeneiHbI Bbi- pa3omMmkHyTasi knemma | 250 B nepemeHHoro Toka, 3 A, COSJ = 0,4
30 B noctosiHHoro Toka, 1 A
XA R1B-R1C HopmarbHo MoaknoyeHne ocylwecTBNAeTCS NPOBOAHUKOM
3aMKHyTas Knemma o
0,5-1,5 mm?.
485+-485- Knemmbl nHTepderica | CkopocTb nepegayun OaHHbIX:
RS485 4800/9600/19200/38400/57600/115200 6uT/C
Kanan cesiau OKOHEeYHbIN pPe3nCTOp BKMYaAETCHA/BbIKMNOYa-
RS485 OKpaHMpoBaHHOE | €eTCs nepekmnoyaTenemM Ha naHenu ynpasneHus
GND 3asemreHune nuHum | MY, pagom ¢ KNEMHUKOM ynpasneHus.
cBsA3n 485 [MoakntoyeHre ocyLecTBRAeTCS NPOBOAHUKOM
0,5-1,5mm2. "
3a3eMACHNE Knemma 3asemneHusi akpaHa kabens
aKkpaHa PE 3asemneHune akpaHa |[logknioyeHrne OcCyLLeCTBASIETCS MNPOBOLHMKOM
0,5-1,5mm2. "
Pasbem gns Mcnonb3yeTcsi cTaHOapTHbIN ceTeBon kabenb
BcnomoraTenb- \_IJ;L‘ BblHOCA (LAN). MakcumanbHasa anvHa kabens: 50 m. Op-
HbI pa3bem naHenm HOBpeMeHHO K MY moxeT ObiTb MOAKMOYeHa
ynpaBneHusi TOJIbKO OJHA NaHesb yNpaBneHus.

* B cny4ae ncnonb3oBaHns MHOMOXMUITbHOIO NPOBOAHMKA HEOOX0AMMO NPUMEHATL KabenbHbIE HAKOHEYHUKN.
He cnepnyet nogkntoyaTb K O4HON Knemme ABa u 6onee NpoBOOHUKOB
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3.7.3. OnncaHue NnogKnO4YeHNA CUrHanbHbIX KNeMMm:

1) OnucaHme KnemMm aHanoroBoro Bxoga

MoTeHunanbHble aHanoroBble cuUrHanbl 0cO00 NoABEPXKEHbI BHELUHWM MOMeXam, NO3TOMYy
HeobX0AMMO NCMNONb30BaTh 3KPAHUPOBAaHHLIN kKabenb AnvHon MeHee 20 M, Kak nokasaHo Ha pu-
CYHKE HUXe.

Ecnuv ncTtouHnKom BXOOHOro aHanoroBoro CUrHana HanpsikeHus ABnsieTcs NoTeHUMoMeTp, noa-
KntodeHne k knemme Al1 BbINONHAETCS, Kak nokasaHo Ha puc. 3-10.

< 20m
< 20Mm A
+10V +10V
S ' S
0~10B DC ||
Al Q 1KOM ~ S5KOM [ [ Al E
= | =
o I o
LI
GND GND
PE PE

Puc. 3-10. Cxema aneKTponpoBOoAKM KNneMMbl aHaroroBoro Bxoga

2) MHCTpYKLMM MO NOAKNIOYEHUIO AUCKPETHbIX BXOAOB / BbIXOAO0B

Kabenu nepegayun OUCKPETHBLIX BXOAHbBIX U BbIXOAHbIX CUrHANoOB AOSMKHbI OblTb 3KpaHMpO-
BaHHbIMW M UMETb KakK MOXXHO MEHbLLYH0 OJTMHY. OKpaHbl Kabenen 4omkHbI Haanexawmum obpasom
3asemnaTbed Bonman MNY. [InvHa kabenen He gomkHa npesbiwaTtb 20 meTpoB. [Npu akcnnyaTtaumm
MY cnegyeT NpyHATL COOTBETCTBYHOLME MEpPbl NO 3alMTe OT NepeKkpecTHbIX MOMeX, co3daBae-
MbIX Kabenamum nutaHus. YnpaerneHue pekoMeHOyeTCHa OCYLLECTBNATb C UCMONb30BaHMEM «CY-
XNX» KOHTaKTOB.

Kabenn ynpasneHus SOMmKHbI HAXOAMUTLCA Ha PacCTosAHUN He MeHee 20 CM OT CUMOBbLIX Lie-
nen n CUIbHOTOUHbIX NNHWIA (HanpuMep, NNHWIA anekTponepenad, MMHUIN NUTaHNUS ANeKTpoaBura-
Tenewn, pene n KOHTaKTOPOB) U HE JOMKHbBI MPOKNaAbIBaTbCA NapannenbHO cunoBbiM Lenam. Ecrnn
HEBO3MOXHO n3bexaTb NepeceyeHns ¢ CUNTOBbIMU LIENSIMU, PEKOMEHAYETCS BbINOJTHATL MOHTaX
3ANEKTPONPOBOAKM NepneHaukynsapHo, YTobbl nsbexatb cboes B paboTe Y nog gencremem no-
MexX.

IOuckpeTHble Bxoabl MY MOXHO UCMONb30BaTb C BHYTPEHHUM UCTOYHMKOM MUTAHUSA UMK C
BHELLHUM UCTOoYHMKOM nuTtanma 20-30 B DC.

B cny4ae ncnonb3oBaHWst BHYTPEHHEr0 UCTOYHUKA MUTaHUS YCTAHOBUTE NEPEMBIYKY MeXay
knemmon PLC n knemmamu +24 nnn GND (COM gnga mogenemn Boiwe onpeaeneHHon MOLLHOCTY,
CMOTPM CXEMbl NOAKMIOYEHNS B HAaCTOSLLEM PYKOBOACTBE BbIllEe) B 3aBUCMMOCTM OT Tpebyemon
nonapHocTu. B cnyyae ncnonb3oBaHnsi BHELWHErO Broka NnuTaHus nepemblyka He cTaBuTcs (yaa-
nsieTcs, B 3aBOACKOW MNOCTaBKe nepemblyka ycTaHosrieHa mexay PLC n +24B).

OunckpeTHble Bxogbl MY MoryT nogknioyaTbCa C pasHoOW NOMsipHOCTbIO, Bnarogaps Yemy C
MY moxHo ncnonb3oaTtb MJIK ¢ BbIxogamun TMna «OTKPbITbIN KonnekTop» kak PNP Tak n NPN
TMNOB.
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AKn4eHne gucKpeTHbIX BXoO40B My k «CYXUM» KOHTaKTaM CXeMbl ynpaslneHnsa

BHelwHAA 24V

cxema +24V ] PM150A

lNepemblyka BHELLHAA

3aBOACKOe NonoxeHne
A +5Y

PLC

e DIt

| - 7 DI7/HI

OnNTpoHHaA

napa J
]) GND (COM ana moaenei 5.5 kBT u Bbilwe)

(a) C ncnonb3oBaHnemMm BHYTpeHHero MCTo4yHukKa nmntaHunAa

24V
BHelwHaa

PM150A
cxema %
I'IEDEMbHKa BHeLWHAA
3aBO[CKOe NonoXxeHue
20-30B oV
@ + PLC
1 - DI

+HV

DI7/HI OnTpoHHas|

napa J
) GND (COM ona mogenei 5 5 kBT 1 BeiLLg)

(b) ¢ ncnonb3oBaHWeM BHELUHEro UCTOYHUKa NUTaHusA

Puc. 3-11. Cxembl noAKNOYEeHUs AUCKPETHbIX BXoAoB MY K «CyxumMm» KOHTaKTam CxXembl
ynpaBneHus
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MogkntoyeHune BbixogoB NPN Tvna ¢ OTKPbITLIM KOMNEKTOPOM AUCKPETHLIM Bxogam M4

BHeluHaa 24V
PM150A
cxema +24V ]
NPN Brixogel MNepeMbluka BHELLHARA
€ OTKPbITbIM 3aBOACKOe MOMNOKEHNE
KOMMEKTopom
PLC

+5V
OnTpoHHan

napa

+5V
OnTpoHHaA

1 DI

7 DI7/HI

napa

T GND (COM gns mofenei 5.5 KBT 1 Bollwe)

(@) ¢ ucnonb3oBaHNeM BHYTpeHHEro UCTOYHMKA NUTAHUSA

BHewwHsAs 24V

cxema ﬂKl—T PM150A
NPN Buixofbl Mepembluka BHELLHAA
CHATA
€ OTKPbITBIM iy
KOS MeKTop oM 20-30B
®+ PLC
! >_ A B o OnTpoHHaH
napa J
7 DI7/HI
—(—

j j) GND (COM ana mogeneii 5.5 kBT 1 BbilLe)

(b) C ncnonb3oBaHnem BHeLWHero MCToO4YHUKa NnnTaHunA

Puc. 3-12. Cxema noagkntoyeHusi BbixoaoB NPN Tuna ¢ OTKpbITbIM KONJIEKTOPOM K AUCKpPET-
HbIM Bxogam MY
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MogxkntoyeHune BbixogoB PNP Tuna ¢ OTKpbITLIM KOMNEKTOPOM AUCKPEeTHbIM BXxodam MY

BHelHaq e

cxema PM150A

v T

_ ( K
GND (COM ona moneneii 5.5 kBT u BhiLLg)
MepeMeblvKa BHELWHAA +5V
.
PLC
1 DI OnTpoHHaA
E;

napa J

DI7/HI

PNP Bbixogbl
C OTKPBITLIM
KOMMeKTopom

(a) C ncnonb3oBaHneM BHYTPpeHHero MCTo4YHMKa nnTaHusA

BHeLluHaa 24V PM150A
cxema +24V
+
GND (COM gna mogened 5.5 KBT W Beilue)
_ 20-30B +5V
PLC
1 DI ONTpOHHAA
\ napa J
+5V
7 DI7/HI OnTpoHHaA
napa
PNP Bbixogbl J
C OTEPBITEIM
KONMMNEeKTOpPOM

(b) C ucnosnb3oBaHneM BHelwHero MCTo4YHUKa NnnTaHunA

Puc. 3-13. Cxema nogknto4veHus BbixogoB PNP TMna ¢ OTKPbITbIM KOJIJIEKTOPOM K AUCKPETHbIM
Bxogam MY
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MoaknroyeHne auckpetHoro Bbixoaa MY ¢ OTKPbLITLIM KONSIEKTOPOM.

PM150A
24V
—|— o T2V
+BY v
[MNoBLILAKL M
vi peancTop
‘ 'x;
OnTpoHHasA /I
napa
GND
- s

(a) BHYTpEeHHUI NUCTOYHUK NUTAHUS.
Ons mopenen 4T 5.5 kBT v Bbiwe ncnonb3ayerca knemma COM Bmecto GND

PM150A
24V

+24V ¢
+5Y }

Y1
» ) EJ

OnTpoHHaA MoBelwaWwmi 4 'q\ﬁ
napa peauctop |/
— =30B
GND
. O

(b) BHeWHUN NCTOYHUK NMUTAHUS.
Ansa mopenen PM150A 4T 5.5 kBT 1 Bbiwe ucnonb3yetca knemma COM Bmecto GND

Puc. 3-14. Cxema noagknroveHuns BbixogHbix knemm MY ¢ ucnonb3oBaHueM NOBbLILWAKOLLMX
pe3ucTopoB
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+5Y

PM150A

24v

—|_ I +24V( A

=
r'a
L.

Y

OnTpoHHaA
napa

GND

(a) BHYTpEeHHUI NUCTOYHUK NUTAHUS

Ons mopenen 4T 5.5 kBT v Bbiwe ncnonbayerca knemma COM Bmecto GND

+5Y

PM150A

OnTpoHHaA
napa

24V

+24V }

Pene

»
e
o

GND

Pene

=30B

()
N

(b) BHeWHUN NCTOYHUK NMUTAHUS.

Onsa mopenen 4T 5.5 kBT 1 Bbiwe ucnonb3yetca knemma COM Bmecto GND

Puc. 3-15. Cxema nogkno4eHUs BbIXOAHbIX KIIeMM C UCMOJIb30BaHUEM pene

BHUMAHMUE!

Korga HanpsbkeHue KaTyLwwKku pene Huxe 24 B, B KauecTBe AenuTerns HanpsbkeHns Mexay pene
N BbIXOOHOW KNeMMOW A0SMKeH BbITb YCTaHOBMNEH PE3UCTOP B 3aBUCMMOCTU OT CONPOTUBIEHNS Ka-

TYLLKM.
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4) UHCTPYKLMM NO NOAKNIOYEHUIO KNeMMbl perieMHoOro Bbixoaa.

Mnatel ynpasneHuna MY cepum PM150 cHabxeHbl 0gHMM nNporpaMmMmnpyemMbiM penenHbIM
BbIXOOOM C «CyXMM» KOHTakToM. PeneinHbiMn koHTakTamn sensiotes R1A/R1B/R1C. KoHTakTbl
R1A n R1C HopmarnbHO pa3oMKHYTbI, @ KOHTakTbl R1B 1 R1C HopmanbHO 3aMkHYTbI. [MoapobHblie
cBefeHnda cM. B onucaHmm napametpa F05.02.

BHUMAHMUE!

Mpn HaNU4MM MHOYKTUBHOW Harpysku (Hanpumep, 3NeKTPOMarHUTHOrO perie unm KOHTak-
TOopa) HeobxoaMMO NPeayCMOTPETb LieNb 3allimTbl OT NepeHanpsXeHus, HanpuMmep, NnormnoLlato-
wyto uenb RC (TOK yTeykn KOTOpon AOMmKeH ObiTb MeHbLUE TOKa yaep)XaHus ynpaBrsieMoro KOoH-
TakTopa unu perne), Nbe3ope3ncTop Unn orpaHuYuTenbHbIM Anon. B cnyyae anekrpomMarHUTHON
Leny NOCTOSAHHOro Toka 06A3aTenNnbHO AOMKHA YYMTbIBATbCA NONAPHOCTL. PunbTpytowme ycTpon-
CTBa OOSMKHbI ObITb YCTAHOBMNEHbI BONM3KM pene unmn KoHTakTopa.

5) MHCTpYKLMM NO MCNONb30BaHUIO NepekrovaTens ypoBHA CUrHaNoB

AOT Al2 R3S485

Y

OFF

Knemma HasHaueHune 3aBofckas HacTpouka no
yMOn4yaHuo
Al2 I: BXog no Toky (0 ~ 20 MA); V: Bxog no HanpsixeHuto (0~ 10 B) 0~10B
I: BbIXOA Mo ToKy (0 ~ 20 MA); (B Mmogensax 2S u mogensix 4T 5.5
AO1 KBT u BbiLwe) 0~10B
V: Bxog no HanpsbkeHuto (0~ 10 B)
Bbibop okoHeuyHoro pesnctopa RS485; BKIJl.: npeaycmoTpeH
RS485 |okoHeuHbIn pesnctop 120 Om, BbIKJI.: okoHeYHbIn pe3ncTop He OFF
npeaycMoTpeH

3.8 3awmTa OT BO34ENCTBUA INEKTPOMArHMTHbIX NOMeXx

YuuTbiBast npuHUmMn gencteus, npu padote MY HensbexHo co3gatoTcs onpeneneHHble No-
MeXu, KOTOpble MOTyT OKa3blBaTb BO3AENCTBUE Ha Apyroe obopyaoBaHue, NpMBoas K NOSBAEHUIO
cboeB B pabote. Kpome TOro, NOCKOMbKY BHYTPEHHMI CNabOTOYHbIN anekTpudecknin curHan MYy
Takke NOABEPKEH BO3LEMCTBMIO MOMEX, co3daBaemblix camum MY n gpyrum obopygosaHuem, B
oba3aTenbHOM nopsake A0MKHbI BbiTb NPUHATBHI MePbl 3alMTbl OT BO3AENCTBUSA SNEeKTPOMarHuT-
HbIX nomex. Ytobbl ymMeHbWNTb NNn M3dexatb BO3AENCTBUSA MOMEX, CO3qaBaeMblx npu paboTte
M4, Ha gpyroe obopynoBaHue, n 3awmnTuTb MY 0T BO34ENCTBMS NOMEX, co3aaBaemMbIX nNpu padoTte
Apyroro obopyaoBaHusi, B 3TOM pa3gerne AaeTcd KpaTkoe onmcaHme nopsgka nogasneHnsi nomex,
opraHmsauum 3asemneHnsi, ocnabneHns Toka yTeykn U NPUMEeHeHNss PUNbTPOB Ha NMHUM JfeK-
Tponepegaum.
3.8.1 [NMopaBneHue nomex

Korga nepudepuinHoe obopyaoBaHue u N4 coBMECTHO MCMNOMb3YHOT UCTOYHUK NUTAHWSA B
npeaenax oAHOW pacnpeaenuTenbHOn ceTu, NoOMexun, cosgaBaemblie npu pabote MY, moryT nepe-
AaBaTtbCs Ha gpyroe obopyaoBaHue, BXogsuee B 4aHHY0 CUCTEMY, NO JIMHUMK 3nekTponepenayn
1 NPUBOANTL K HEMPaBWUbHON paboTe n/vnn BO3HUKHOBEHUIO HeMcnpaBHocTen. B aaHHOM cnyyvae
cnegyeT NPUHATb HUXKENEePEeYNCIIeHHbIE MepbI:

1) YctaHoBuTb omnbTp noMex Ha Bxoge nutaHus MY;

2) YcTtaHoBUTb (hunbTp NUTaHUA Ha BXO4e COOTBETCTBYHOLLEro 060pyA0BaHNS;

3) Wcnonb3oBaTb nsonupylowmun TpaHcopmaTtop ANs M3onAuun nyTn nepegadm nomex
mexay MY n gpyrum obopyaosaHuem.

MockonbKy anekTponpoBogka nepudepunHoro obopynosanuna u MY npeacrasnseTr cobomn
uenb, Hen3beXxHO NMEILLMINCA TOK YTeYkn npeobpasoBaTenst YacTOTbl Ha 3eMII0 NPUBELET K He-
npaBunbHOM paboTe 060pyaOBaHNSA U/UNM BO3HUKHOBEHUIO HEUCTIPABHOCTEWN.
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CnepyeT oTcoeanHUTb 3a3emnieHne obopyaoBaHus, YTOObl n3bexaTb HenpaBUSIbHOM pa-
00Tbl N/MNN BO3HMKHOBEHWST HEUCMPABHOCTEN. YyBCTBUTENBHOE 060pYyLOBaHNE N CUTHAMbHbIE NK-
HUW OOMXKHbI ObITb YCTAHOBMAEHbLI Kak MOXHO ganblue oT M4,

CnaboTouyHble kabenu ynpaBnsowmnx Lenen JomMKHbl 6bITb CHabXeHbl 3KpaHOM U HA4EXHO
3a3eMneHbl. [JOrmkKHO NPUMEHATLCS SKBUMOTEHLMANbLHOE BbICOKOYACTOTHOE 3a3emrieHne. B kave-
CTBE anbTepHaTMBLI CUTHANbHbIE Kabenn MoryT ObiTb NPOSNIOXEHbBI B METaNNYEeCcKnx kabenenpo-
BOJaX, pacCTOsiHAE MEXAY KOTOPbIMU OOMMKHO OblTb HE MeHee 20 cM, 1 SOMKHbI OblTb pacnono-
XXeHbl KaK MOXHO Aanblue oT kabenen MY n ero nepudepuniiHbix ycTponcTs. He gonyckaeTtcst npo-
KnagblBaTb KOHTPOSIbHbIE KAbenn napannenbHO CUNOBLIM KabensiMm unm o6bLeguHATb UX.

Ecnn nepeceveHne Hen3bexHo, CUrHarnbHble NMMHUM SOMMKHBbI OPTOroHarNbLHO NepecekaTtb fnn-
HUK 3neKTponepeaayn.

Kabenn anektpoapuratens OOMMKHbI OblTb NPOSIOXEHbI B TONICTOM 3alMTHOM Kabenenpo-
BoAde, Hanpumep, B Tpybe ¢ TONWMWHON CTeHkn bonee 2 MM, unn B kabenbHoM KaHane. JIuHum
anekTponepeaay MoryT GbITb MPOSIOXKEHbI B MeTannmMy4eckom kabenenposoae U HageXHo 3a3eM-
NeHbl 3KPaHNPOBaHHbLIMK Kabenamu.

Mpy MOHTaXe NPOBOLKM SNEKTPOABUraTenst 4OMKHbI UCMOMb30BaTbCs 4-XUMbHble kKabenu.
OanH KoHew ogHoro n3 aTux kabenen gomkeH 6biTh 3a3emneH Bonuan MY, a gpyron koHe, - nog-
COEQIHEH K KOpMyCy aneKkTpoaBuratens.

BxogHble u BbIxoaHble KnemMmbl MY cOOTBETCTBEHHO OCHALLEHbI (OUNBLTPOM PagnonoMex u
GUNbTPOM NMHENHBIX MOMeX. Hanpumep, ons nogaBneHns NoMeX, UCMyckaembiX NMIMHUSMUN 351eK-
Tponepeaay, MoXeT UCNonb3oBaTbCs EPPUTOBBLIN CUHMA3HbIM APOCCENb.

3.8.2 3azemneHune
PekomeHayeMbl 3a3eMNSAIOLLMA 3MEKTPOL NMOKasaH Ha PUCYHKE HUXKeE:

Vi X

llpuBog [TpuBog llpuBog lpubog llpuBog [Tpubog

DD ||D DD [|D
1 1

Puc. 3-17

3.8.3 OcnabneHue ToKa yTe4Kku

TOK yTeUKM NpoXoanT Yepes MexdasHble KOHAEHCATOPbI U pacnpefenieHHble KoHOeHCaTopbl
3a3eMrieHns Ha BXOAHOW M BbIXOQHOW CTOpoHax MY, a ero BennumHa onpeaenseTcad eMKOCTbH
pacnpefeneHHoro KoHgeHcaTopa M Hecyllen 4acTOTOM. TOK YTeYku noapasgensieTcss Ha TOK
YTEUKN Ha 3eMT0 N MEXAA3HBIN TOK YTEYKM.

TOK yTeukn Ha 3eMII0 He TOMbKO NpOoTeKaeT BHYTPU NPUBOAHON CUCTEMBI, HO TaKKe MOXeT
oKasblBaTb BNUsAHME Ha Apyroe obopyaoBaHue Yepes KOHTYp 3a3eMrieHusi. Takom TOK yTeYkn Mo-
XeT npuBecTu K HeucnpasHocTn Y30 u apyroro obopygosaHus. BennumHa Toka yTeukun Ha 3emriio
nNpsaMo NponopumMoHarnbHa vYactote kommyTauum MY, anuHe kabenen anekTpoasuraTtens v napa-
3UTHOW eMKOCTW. [Mo3aTomy Hanbonee AeNCTBEHHBIM 1 3P EKTMBHBIM CNocobom ocnabneHns Toka
YTEUYKN Ha 3EeMJII0 SBIISIETCS CHWKEHME 4acToTbl KOMMYTaUUM MU MUHMUMMU3aUUS ONUHbI kabenewn
anekTpogsuratens.

BbiCLiMe rapMOHUKM Mexdas3HOro Toka yTeukun, NpoxoasLero mexay kabensamm Ha Bbixoa-
How cTopoHe MY, cokpalLatoT CpoK Cnyx0Obl kabenen n MoryT NPUBECTU K HEUCMPABHOCTW APYroro
obopynoBaHusa. BenuunHa mexdasHoro Toka yTeukm npsiMo NponopLmnoHanbHa HecyLlen YactoTe
M4, anuHe kabenen anekTpoaBuraTensa n napasvTtHON emkocTu. NoaTtomy Hambonee 4ENCTBEH-
HbIM 1 3dpPeKTUBHLIM CnocoboM ocnabneHns mexdasHoro Toka yTeukn ABASETCA CHDKEHNE He-
cyllen 4acTtoTbl U MMHMMM3aUNA OANWHbI kabenen anektpoasuratend. dddekTneHoe ocrnabneHue
MeXasHOro Toka yTeuku Takke MOXeT OblTb JOCTUTHYTO NyTEeM YCTAHOBKM SOMOMHUTENbHLIX Bbl-
XOAHbIX Apoccenen.
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3.8.4 Ucnonb3oBaHue ¢punbTpa NnuTaHus

MockonbKy npuBOAblI NEPEMEHHOrO TOKa MOryT CO34aBaTb CUMbHbIE MOMEXU U YYBCTBU-
TenbHbl K JENCTBUIO BHELLHUX NOMEX, PEKOMEHAYEeTCS UCnonb3oBaTb punbTpbl NUTaHus. MNpu nc-
Nonb30BaHMN PUNbTPOB NUTAHWS LOMKHbI COBMOAaTLCA CrneayoLmne NHCTPYKLMK:

Kopnyc comnbTpa gomkeH 6biTb HaAeXHO 3a3eMIeH;

BxogHble kabenu domnbTpa A4OMKHbI HAXOAUTLCS Kak MOXHO Aarblue OT BbIXOAHbIX kabenen
BO M3bexaHne B3aMHOro BIUAHUS;

PunbTp AoMKEH ObiTb YCTAHOBIEH Kak MOXHO 6nnke k ctopoHe [MY;

dunbTp 1 MY goMKHBLI GbITh NOAKMOYEHBI K OOLLEN NIUHUK 3a3EMIIEHNS.
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MpunoxeHune A: NMpoTtokon cBasn Modbus

KapTta perncrtpoB Modbus goctynHa otaenbHbiM PykoBoacTBoM Ha canTte HTL| MpuBoaHasa TexHuka

www.privod.ru B pasgene PM150A AOKyMeHTbI AN CKaYMBaHUSA UM NO 3anpocy.

1. ObnacTtb npumMeHeHus

1. Mpumennmoe obopynosaHue: NpeobpasoBatens YactoTel cepun PM npon3sogctea Kom-
naHum HTL, «[MpmnBogHasn TexHuka»

2. MpumeHumas cetb: Nogaepxka npoTokona Modbus, dopmata RTU, KoHcurypauum ceTtu
Ha wuHe RS485, Bkntovatowen B cebsi ogHO Bepyliee YCTPOMCTBO M HECKOSbKO BeOOMbIX
ycTponcTts. CTaHgapTHbIN hopmaT dhpenma coobieHnn RTU:

HavanbHbIh 6ut yc%%%iiaa q)yHKU‘MKOO'LaanbM [aHHble CRC KoHeuYHbIn 6uT
T1-T2-T3-T4 8 out 8 out n*8 eut 16 out T1-T2-T3-T4

2. ®usnyeckumn uHTepcenc

RS485 — 3TO aCUMHXPOHHbLIN NONyaynneKCHbIA pexum cBasn. LSB umeeT npnoputeT nepe-
Aayn OaHHbIX.

dopmaT gaHHbIX knemmbl RS485 no ymonuanuto: 1-8-N-1, ckopocTb nepegadn OaHHbIX:
9600 6ut/c.

MoxxHo BblbpaTb doopmaT faHHbIX 1-8-N-1, 1-8-O-1, 1-8-E-1, nononHuTenbHble CKOPOCTU Ne-
pegaun gaHHbix 4800 6ut/c, 9600 6uTt/c, 19200 6ut/c, 38400 6ut/c, 57600 6uT/c n 115200 6uT/C.

[na CHWKeHWs NOABEPKEHHOCTN AENCTBUIO BHELLIHMX NMOMEX B Ka4yecTBe kabens cBA3n pe-
KOMeHOYeTCa UCMOoNb30oBaTh 3KPaHUPOBAHHYIO BUTYIO Napy.

3. ®opmar npotokona

HayanbHbIN Anpec Koa [OaHHble CRC KoHeuHblin Bnok

6nok dpeiima BEAOMOro KoMaHgb! thpeiima =>

=> nepuoasbl YCTPOUCTBA nepuogsl
BezpeiicTenA no 4

6e3nencTBUA Mo
4 Buta

buta

UeTtHocTb B ADU (npuknagHon 6nok gaHHbix) obecneymBaeTcs 3a cdet CRC16-4eTHOCTU
nepsbix Tpex Yacten ADU 1 nepekntodeHnsa mexay mnagwmmm n ctapwmmmn 6antamm. B doopmate
npoTokona nepsbiMy AayT Mnagwue 6antel CRC-4yeTHOCTH, a 3aTeM cneayoT cTaplune 6anThbl.

4. OnucaHue chopmarta npoTokona

4.1 Kog agpeca
Agpec Begomoro npeobpasoBartenb YacToTbl. [inana3oH HacTponku: 1 ~ 247, 0 — 37O Wn-
poKoBeLLaTenbHbIN agpec.

4.2 Kog komaHgbl

Koo komaHapl HasHauyeHne
O3H CuunTbiBaHMe napameTpoB u Ganta cocTossHNst npeobpasoBaTenb YacToThl
06H 3an1cbk 0gMHOYHOTO OYHKLMOHANBHOMO KOA4a MUIu YNpaBnsoLero napamerpa
npeobpasoBaTtenb YacToThl
08H [wnarHocTuka 1 HacTponka uenu
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4.3 PacnpegeneHue agpecoB perncrpa

HaumeHoBaHne Onucaxue

Crapwun 6ant Homepa rpynnbl yHKUMOHaNbHbIX kogos, FOO ~ F31, U0O, U01,
COOTBETCTBYET cTapwemy bantosomy agpecy: 00H ~ 1FH, 30H, 31H.
Mnagwwuin 6anT Homepa koga yHKUMOHanNbHbLIX koaos, oT 0 go 99, cooTeeT-
CTByIOLMIN agpecy Mmnagwero 6anta, nexut B agnanasoHe 00H ~ 63H.
Mpumep: Heobxoanmo nM3MeHuTb 3HayeHune dyHKuMoHanbHoro koga F01.02
Tak, YTOObI NUTaHME He OTKITKYanoCh NPU COXpPaHEHUM COOTBETCTBYHIOLLLEro aa-
peca pernctpa (HasbiBaemoro agpecom O3Y) B 0102H.

lMpn yacTom MCMONMb30BAHMU 3NEKTPUYECKN CTMPAEMOro nporpaMMmpyemMoro
M3Y ero cpok cnyx0bbl cokpallaeTcs. Ecnu 3agaTh 3HavyeHne namaTy ¢ HUCXO-
OSLWUM NopsaKoM PyHKLUMOHAmNbHbIX KOAO0B, MOXHO cAenaTh, YTOObl 3TOT hyHK-
LMOHanbHbIN KOA4 pacnonarancs Ha HauBbICLLEN NO31LMM U UMEen CTapLunin aa-
pec. CnegyeT yunTbIBaTb, YTO 3TOT afpec UCNONb3yeTCcs TOMNbKO ANd 3anucu, a
He ANsi CYNTLIBAHUS.

Mpumep: Heobxoanmo n3mMeHuTb 3HayeHune yHkuMoHanbHoro koga F01.02
Tak, YToObl MMTaHWEe OTKMYanocb NpyM COXpPaHeHUM COOTBETCTBYOLLEro af-
peca peructpa (HasblBaeMoro agpecom 3reKTpPUYecKn CTMpaemMoro nporpam-
mupyemoro N3Y) B 8102H.

DYHKUNOHANbBHbIN KO,
(F00.00 ~ U01.99)

"pynna yHKUNOHANbHbIX KO- IElpIL7 R ST S5 DREE EE
Py y U'OB Crapwwun 6ant agpeca O3Y TPUYECKN CTUPAEMOrO Nporpam-
A mMupyemoro N3y
FOO 0x00 0x80
FO1 0x01 0x81
F02 0x02 0x82
FO3 0x03 0x83
FO4 0x04 0x84
FO05 0x05 0x85
FO6 0x06 0x86
FO7 0x07 0x87
FO8 0x08 0x88
F09 0x09 0x89
F11 0x0B 0x8B
F12 0x0C 0x8C
F13 0x0D 0x8D
F14 0x0E 0x8E
F15 0xO0F 0x8F
F16 0x10 0x90
F17 0x11 0x91
F30 0x1E 0x9E
F31 0x1F 0x9F
UO0O (Tonbko cynTbiBaHME) 0x30 --
UO01 (Tonbko cunTbiBaHME) 0x31 --

4.4 Agpeca v yHKUMM ynpaBnsaoLwmMx KoMaHa: (TONbKO 3annch)

Afpec ynpasnsioLero criosa ®yHKUMA ynpasnsloLwen kKomaHabl

0001: BpalueHue Bnepeg

0002: BpalueHue Hasag,

0003: TonuykoBOE NepemeLLeHne Bnepes
2000H 0004: TonuykoBOE NepemeLleHne Ha3aza
0005: OcTaHoB c 3ameasieHnem

0006: Bbiber

0007: C6poc HencnpaBHOCTH

YcTaHaBnuBaemasi BbixogHas yactota (0 ~ Fmax (GuckpeTHOCTb

2001H }
namepenwns: 0,01 'y))

2002H [unanasoH 3HaueHnsa HacTporkn koHTypa MNMNI-perynupoBaHus (OT
0 go 1000, 1000 cooTtBeTcTByeT 100,0%)

2003H [nanasoH BenuyunHbl curHana obpartHon cessu koHTypa MNMNI-pe-
rynupoanus (ot 0 go 1000, 1000 cootetctByeT 100,0%)

2004H [nanasoH 3agaHHoM BENUYMHLI KpyTswero momeHTa (ot -3000 go
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3000, 1000 cooTBeTcTBYET 100,0% HOMUHANBLHOIO TOKA 3AMNEKTPO-
asuraTens)
[nanasoH BenuynHblI aHanoroBoro BbIXOAHOro curHana (ot 0 go
1000, 1000 cootBetcTtBYEeT 100,0%)
4.5 CocTogHMEe N (PYHKLNN apecoB CYMTbIBAHUS: (TOSMTbKO CHUTBIBAHUE)
AZpec crnoBa COCTOSHUSA PyHKUMA CrioBa COCTOSAHMSA
0000H: YcTaHoBKa napameTpoB
0001H: 3anyck Begomoro yctpomncTaa
0002H: PaboTa B TONYKOBOM pexunme nepemeLLeHus
0003H: Y4uebHbI 3anyck
0004H: OnuTenbHbIN OCTaHOB BE4OMOIo YCTPONCTBA
0005H: OnuTenbHbIN OCTAaHOB B TOSTYKOBOM pEXMME NepeMelLe-
HYSA
0006H: CocTosiHne HencnpaBHOCTH
But 0: 0 MNpamoe BcTynneHne B gencTene
1 O6paTtHoe BCTynneHne B AeCTBME
But 1: 0 MNpsiMmoi YacTOTHbIN BbIXOS,
1 OGpaTHbLIN YaCTOTHLIN BbIXOA
Butbl 2 ~ 3:
00 3anyck/ocTaHOB C KnNasnaTtypbl
01 3anyck/ocTaHOB Yepes KNnemMmbl
10 3anyck/ocTaHOB MO KaHany CBs3u
11 3apesepBupoBaHoO
bur 4:
2101H 0 3aBopckon naposnb HegeNCTBUTENEH
1 3aBoackor naponb AeNCcTBUTENEH
burt 5:
0 MNMonb3oBaTenbCckMi Naposb HegencTBMTEeNeH
1 Nonb3oBaTenbCckunii Naponb AeUCTBUTENEH
Butbl 6 ~ 7:
00 Basosas rpynna yHKUMOHANbHbIX KO4OB
01 Monb3oBaTtenbckas rpynna MyHKLMOHaNbHbIX KOO40B
10 PasnnyHble pyHKUUM C 3aBOACKOM rpynnon pyHKUMoHarnb-
HbIX KOZOB MO YMOMYaHMWI0
11 lMNMpoyee
2102H TeKyLwuin TN HemcnpaBHOCTM Npeobpa3oBaTesib YacToThI

2005H

2100H

5. Pa3bsAcHeHue KOMaHAa
Kog komaHabl 0x03: CuntbiBaHME NapameTpoB M COCTOSAHNSA npeobpa3oBaTterib YacToThl

OnemeHT ADU ‘ Howmep 6arita ‘ [nanasoH
MpegmeT 3anpoca BegyLLero ycTpomncTaa:
Afgpec BeaoMoro ycTpoucTaea 1 0~127
Ko komaHAapl 1 0x03
HavanbHbIn agpec permuctpa 2 0x0000 ~ OxFFFF
Konuyectso pernctpos 2 0x0000 ~ 0x0008
CRC-yeTHOCTb (NepBbiMM MAYT Mnagliuve >
0anTbl)
lMpeomeT oTBETa BEAOMOIO YCTPOMCTBA:
Afopec BeaoMoro ycTponcTaea 1 JlokanbHbIV agpec
Ko komaHAapl 1 0x03
HavyanbHbIn agpec permuctpa 1 2 * KONN4eCcTBO PErMCTPOB
KonuyectBo pernctpos 2 * KONMYeCTBO PErncTpoB
CRC-4yeTHOCTb 2

MpumeyvaHus: NocnegoBaTesibHO MOXHO CUUTBLIBATL 40 8 (PyHKUMOHANbHbBIX KOOOB.

Kog komaHabl 0x06: 3anmcb 0ANHOYHOrO OyHKLMOHANBLHOrO KoAa Uy ynpaensioLero napameTpa
npeobpasoBaTenb 4acToThl
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AnemeHT ADU ‘ Howmep Garita ‘ [Jnana3soH
MpeaomeT 3anpoca BeAyLlero ycTponcTaa:
Afpec BeJOMOro ycTponcTtea 1 0~127
Koa komaHAapl 1 0x06
HavanbHbIn agpec peructpa 2 0x0000 ~ OxFFFF
KonnuectBo perncrtpos 2 0x0000 ~ OXFFFF
CRC-4yeTHOCTb 2
MpeameT oTBETA BEOOMOIO YCTPOWCTBA:!
Afopec BeaoMoro ycTponcTaea 1 JlokanbHbIV agpec
Koa komaHabl 1 0x06
HavanbHbIn agpec permuctpa 2 0x0000 ~ OXFFFF
KonnyectBo perncTpos 2 0x0000 ~ OXFFFF
CRC-4eTHOCTb 2

Kog komaHgbl 0x08: [lnarHocTMka n HacTponka uenu

OnemeHT ADU Howmep 6arita [unanasoH

MpeOmeT 3anpoca BeayLlero yCTpoiicTea:

AJpec BeaOMOro ycTponcTtea 1 0~127

Kopa komaHabl 1 0x08
HauyanbHbIn agpec permcTpa 2 0x0000 ~ OxFFFF
KonnyecTBo permctpoB 2

CRC-4yeTHOCTb 2

MpeomeT oTBETA BEOOMOrO YCTPOWCTBA:

Apopec BeaomMoro ycTpomncTea 1 JlokanbHbIV agpec
Ko komaHAapl 1 0x08
HavanbHbI agpec perncTpa 2 0x0000 ~ OxFFFF
Konnyectso pernctpos 2

CRC-4yeTHOCTb 2

MpumeyvaHus: Kog komaHabl 0x08 npegHasHayvyeH TONbKO AN NPOBEPKN LiENM.

6. CRC-4yeTHOCTb

Otnpasnswowee obopygoBaHue cHavana BbluMcnseT 3HadeHne CRC-yeTHoOCTM, a 3aTem
npunaraeT ero K oTnpasnsemMomy coobLieHuto. ocne nonydeHnsa coobLieHns npuHumatoee
obopyaoBaHne NOBTOPHO BblumcnseT 3HadeHne CRC-4eTHOCTM U conocTaBnseT pesynbTart one-
pauum ¢ nony4eHHbIM 3HaveHnem CRC-yeTHoCTW. ECnn 9Tn ABa 3Ha4YeHns pasnuyaroTcs, 370 yKa-
3blBaeT Ha BO3HWKHOBEHME OLIMOKN BO BpEMS Nepeaayn AaHHbIX.

Mpouecc BbluncneHus sHavyeHnsa CRC-yeTHoOCTM:

1. Onpegenutb pernctp CRC-4eTHOCTM 1 MHMUManu3anpoBaThb ero kak FFFFH.

2. BbinonHute BbibmncrneHe XOR mexay nepsbiM 6anToM OTApaBAsSeMOro coodLieHns u
3HayeHnem pernctpa CRC-yeTHOCTH, a 3aTeM 3arpy3uTb pesynbtaTt B permctp CRC-4yeTHOCTM.
HauymHaTb BblMUCIEHME C Koda agpeca. HayanbHbIN 1 KOHEYHbIN BUTBI HE BLIYUCTISIOTCA.

3. Monyuntb 1 npoBeputb LSB (Mnagwwun 6ut pernctpa CRC-4eTHOCTH).

4. Ecnu LSB paBeH 1, cmecTuUTb Kaxabii 6ut pernctpa CRC-4eTHoCTU Ha 1 BuT, cTapLini
6uT npupasHuBaetcs k 0. BoinonHute BblumcneHne XOR mexay nepBbiM 3HAYeHUEM perucTpa
CRC-yetHOCTM 1 AOO1H, a 3aTem 3arpy3nTtb pe3ynbtaT B pernctp CRC-ueTHOCTW.

5. Ecnu LSB paBeH 0, cMecTuTb Kaxabii 6ut peructpa CRC-4yeTHOCTM Ha 1 6uT, cTapimi
6uT npupasHmBaeTcs K 0.

6. MMoBTopuTb Warn 3, 4 1 5 4o BbINONHEHNA 8 LMKITOB CMELLLEHMS.

7. MoeTopuTb Warn 2, 3, 4, 5 n 6 n obpaboTtathb criegyrowmnn 6anT oTNpaBAsemMoro coobLe-
HUs. [OBTOPATH BbllLEeyKa3aHHbIN NPOLLECC HENPepPbIBHO, Noka He ByaeT obpaboTaH kaxabin 6anT
OTNpaBnsaemMoro coobuieHuns.

8. locne BbluncneHunsa aaHHble no CRC-yeTHoCcTM ByayT coxpaHeHbl B pernctpe CRC-vet-
HOCTW.

9. Metoa LUT (Tabnuua noactaHoBkun) npegHasHadeH ansa nposepkm CRC-yeTHOCTU B Cu-
CTEMe C OrpaHUYEHHbIMU BPEMEHHBIMWN pecypcamu.
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MpocTtble CRC-gyHKUMM NoKasaHbl HUXe (NporpammMmmpoBaHme Ha a3bike C):

unsignedintCRC_Cal_Value (unsigned char *Data, unsigned char Length)

{
unsigned intcrc_value = OXFFFF;
Inti=0;
while (Length--)
{
crc_value "= *Data++;
for (i=0; i<8; i++)
{
If (crc_value& 0x0001)
{ crc_value = (crc_value>>1) ~ 0xa001;
}
else
{crc_value = crc_value>>1,
}
}
}
return (crc_value);
}

7. OTBeT Ha cooOLeHne 06 oLunbKe

lMpeobpasoBaTtenb YacToTbl OTNpaBnsAeT coobweHne o6 owmnbke, Koraa Begywee ycTpon-
CTBO OTNpaBnsieT AaHHble 006 owwnbkax, nnn npeobpasoBaTenb 4acTOTbl NonyyaeT AaHHble 06
owmnbkax nM3-3a BHELLUHUX NOMEX.

Ecnn Bo3HMKaeT owmnbka cBs3u, BeOoOMOe YCTPONCTBO 06beamHsaeT ctapwmnn 6ut 1 koga ko-
MaHAbl 1 Koga OWMOKN B Ka4YecTBe OTBeTa, OTNPaBMsSieMOro BeayLLemMy yCTPONCTBY.
dopmaT 0TBETHOro hpema AaHHbIX MPYU BO3HUKHOBEHUWN OLLMGKN CBA3MN:

OnemeHT ADU ‘ Howmep 6arita [nanasoH

OTBET Ha OWKnOKY:

Afgpec BeaoMoro ycTpoucTaea 1 0~127

Koa komaHabl OLnoKu 1 Crapwwun 6ut 1 koga KomaHgbl
Ko owmnbku 1 0x01 ~ 0x13
CRC-4eTHOCTb (NepBbIMU MAYT MMaawne >

B6anTbl)

Kog komaHabl oTBETa npu Hopmaanoﬁ pa60Te KaHana cBsi3u 1 oLunbKe CBs3n

Kop komaHgbl oTBETa Npy HOpMarnbHOW paboTe Ka- Ko/ KoMaH1bl OTBETA NpY OLINBKE CBSI3M
Hana cBa3n
O3H 83H
06H 86H
08H 88H
OnuncaHne koga owmnbKu:
Owubka OnucaHue Owubka OnucaHue
O1H McknounTenbHbIN KOO KOMaHabl O3H Heponyctumeble faHHbIEe
02H McknounTenbHbIn agpec gaHHbIX 04H C6ow npu BbIMNOMHEHUWN onepaummn

Hanpumep, B napametp U00.00 3anuckiBatoTca gaHHble ¢ YactoTton 50,00 My. XocT oTnpas-
nsaet perim aaHHbIX (B LUECTHaaLaTepuyYHOM oopmaTe):
| 0o1H | 06H | 30H | ooH | 13H | 8H | 8BH | 9CH |
Mockonbky napameTp F00.00 gocTtyneH TonbKo Ansa YteHus, npeobpasoBaTternb 4acToThbl OT-
BeyaeT Ha cooblieHne 06 owubke. MNMpeobpasosaTens YacToTbl OTBEYaeT (PPenMOM AaHHbIX B

LwecTHaguartepudHom dopmare:
OdH | 8H | o02H | C3H | A1lH |
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Koo komaHabl - 310 86H B coobuieHnn o6 owmnbke, ctapwmii 6ut 1 - s 06H. Ecnu koa
ownbku - 11H, 310 03HAYaEeT, YTO NapameTp OOCTYMNEH TONbKO ANS YTEHMUS.

Mocne oTBeTa Ha nonydeHve AaHHbIX 06 ownbkax BeayLlee YCTPOUCTBO MOXET U3MEHUTb
OTBEYaloLLYyI0 NporpaMmmMy nyTem NOBTOPHOW OTNPaBKN hperiMa AaHHbIX UM HA OCHOBaHMK CO00-
LeHnsa ob owwmnbke, Ha KOTOpoe OTBETUN NpeobpasoBaTenb YacToThl.

8. Mpumep

1. Ne 01 yntaeT 3Ha4eHue BbixogHown YactoTbl (U00.00), Bosspalaet 5000, To ectb 50,00
.

OTnpaBnsieMble AaHHbIE:

01 03 30 00 00 01 8B OA

MpyHMMaeMble gaHHbIE:

0103021388B5 12

2. Ne 01 YacTtoTa npeobpasoBaTtenb YacToThbl, 3aaHHasA No kaHany cesasu, coctaenseT 30,00
'y, oTNpaBnATCA AaHHble ¢ cogepkaHmem 3000.

OTtnpaensieMble gaHHbIE:

01 06 20 01 OB B8 D4 88

MpuHMMaeMble AaHHbIE:

01 06 20 01 0B B8 D4 88

3. Mo kaHany cBA3n oTnpaBnseTcs KomaHaa spaileHuns 1-ro MY Bnepea, 3anucbk NponsBo-
antca no agpecy 2000H 01.

OTnpaBnsieMble gaHHbIE:

0106 2000000143 CA

MpuHMMaeMble AaHHbIE:

0106 2000000143 CA

4. Ne 01 No kaHany cBs3n OTMNpaBMsETCs KOMaH4a OCTAaHOBKM NpeobpasoBaTterb YacToThl C
TOPMOXXEHMEM, 3anucb nponssoguTcs no agpecy 2000H 05.

OTnpaBnsieMble AaHHbIE:

01 06 20 00 00 05 42 09

MpuHMMaeMble AaHHbIE:

01 06 2000 0005 42 09
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MpunoxeHune B: Topmo3HoOM pe3uctop

Korga npousBoanTcst 3ameneHme unu peskoe TOpMoXXeHMEe Npu BbICOKOW MHepPLUn
Harpysku, anekTpoaBuraTenb HaXO4UTCSA B reHepaTopHOM pexxmme. MOLWHOCTb Harpys3ku Yepes
o6paTHble grnoabl IGBTNOCTynaeT Ha LWMHY NOCTOSIHHOrO TOKa npeobpasoBaTens 4acToTbl, YTO
NPMBOAUT K NOBbILLEHMIO HanpsbkeHus. Koraa OHo CTaHOBMTCSA Bbille OnpeaenieHHoro 3HavyeHus,
npeobpasoBaTesib YacToTbl BblAAET aBapUiHbIN CUrHaN NpyM HegoMNyCTUMOM HaMNpPsHKeHUK, gaxe
B CNny4ae OTK/IOYEHUSA CETEBOrO NUTaHUSA. [103TOMy HEOGXOAMMO HaCcTPOUTb PEXMM TOPMOXKE-
HUS.

Mogenn PM150A oo PM150A-4T-037B BKMOUMTENBHO, OCHALLEHbl BCTPOEHHBbIM TOPMO3-
HbIM KITFOYOM. 3aKasumnK JOIDKEH MOAKMIOYUTL TONMBKO BHELUHUA TOPMO3HON pe3nctop. Mbl peko-
MeH-Ayem criefoBaTb NPUBEAEHHOW HKE KOHGUIrypauum MOLLHOCTM U CONPOTUBIIEHUS pe3u-
ctopa. Nonb3oBaTtenb MOXET KOPPEKTMPOBATL 3HAaYEHNE B ONpeaerieHHOM AMana3oHe B 3aBUCK-
MOCTU OT BETMYUNHBLI HArpy3kn U ONTUTENBHOCTU PeXMMa TOPMOXKEHUS.

BcTpoeHHbI nnn [Mnowanb cevyeHns
Mopenb MouHocTb o MuHmanbHoe
npeobpasoBartens | anekrpogsuratens BHELLIHAW TOp- CONpOTUBMEHNE COEAMHITENBHOTO
MO3HOW KItou kabens pesucTtopa
YacToTbl (kBT) pesnctopa (Om)* (Mm2)
PM150A-2S-0.2B 0,2 BcTtpoeH 360 1
PM150A-25-0.4B 0,4 BcTpoeH 360 1
PM150A-2S-0.7B 0,75 BcTtpoeH 180 1,5
PM150A-2S-1.5B 1,5 BcTtpoeH 180 1,5
PM150A-2S-2.2B 2,2 BcTtpoeH 90 2,5
PM150A-4T-0.7B 0,75 BcTtpoeH 200 1
PM150A-4T-1.5B 15 BcTtpoeH 200 15
PM150A-4T-2.2B 2,2 BcTtpoeH 100 15
PM150A-4T-4.0B 4,0 BcTtpoeH 100 2,5
PM150A-4T-5.5B 5.5 BcTtpoeH 80 2,5
PM150A-4T-7.5B 7.5 BcTtpoeH 60 4
PM150A-4T-011B 11 BcTtpoeH 43 4
PM150A-4T-015B 15 BcTpoeH 31 6
PM150A-4T-018B 18 BcTpoeH 24 16
PM150A-4T-022B 22 BcTpoeH 24 16
PM150A-4T-030B 30 BcTpoeH 19.2 25
PM150A-4T-037B 37 BcTpoeH 19.2 25
PM150A-4T-045 45 FRBU-4T-045** 12.8 25
PM150A-4T-055 55 FRBU-4T-132 9.6 50
PM150A-4T-075 75 FRBU-4T-132 6.8 70
PM150A-4T-090 90 FRBU-4T-132 6.3 70
PM150A-4T-110 110 FRBU-4T-132 6 70x2
PM150A-4T-132 132 FRBU-4T-132 4 95x2
PM150A-4T-160 160 FRBU-4T-315 4 95x2
lMNpumevaHue:

* - MMHMMAIbHO AO0MYCTMMOE COMPOTUBIIEHNE TOPMO3HOIO pe3ncTopa unu cbopkmn pesncTopos,
KOTOpOEe MOXHO NOAKMYaTh K NpeobpasoBaTento 4YacToTbl NN TOPMO3HOMY MOAYIHO, NOAKIHO-
YEeHHOMY K npeobpasoBaTesito YacToThl ONpenereHHON MOLLHOCTH

** - FRBU — TOPMO3HOW MOAYy b, NOAKMYaeMbI kK Npeobpa3oBaTerto YacToThl, HE MMEIOLLEro
BCTPOEHHOr0 TOPMO3HOIO KNkoYa, nnun K npeobpasoBaTento 4YacToTbl MMEKLLETO BCTPOEHHbIN
TOPMO3HOW KNKoY B crnyyae, Korga Heobxoanm TOPpMO3HOM MOMEHT BbiLLEe, YeM MOXeT obecne-
YUTb BCTPOEHHbIA TOPMO3HOM KITHOM.

B Tabnuue ykasaH npoBog, NnpeaHasHavYeHHbI Ang 0AHOro pesucropa. Ecnm Heckonbko
PE3NCTOPOB COEAMHEHBI NapanenbHO, AOMKEH MCMOMb30BaTbCA NPOBOA O0NbLUEro ceveHus.

MpenenbHoe gonycTnmoe HanpskeHne Ha npoBoae coctaenseT 6onee 300 B npu ncnonb-
30BaHMM ogHoasHoro npeobpasoBarens YactoTbl  6onee 450 B npu ncnonb3oBaHum Tpex-
¢asHoro npeobpasoBaTenb YacToThl. [1pegenbHo gonycTumMas TeMmnepartypa npoBoga CocTas-
ngaet 105 °C.
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MpaBuUNbLHLIM pelleHneM Npu BbIGOpe TOPMO3HOro yCTPOUCTBa ByaeT npon3BecTn pacyeT TOPMO3-
HOrO YCTPOMCTBa B COOTBETCTBUM C pearibHbIMU LUKIIaM/ Harpy3ku U yCrioBMSIMU TOPMOXKEHMUS.
MpuBeaeHHbIe HUXKe Tabnuubl coaepXxaT ycpeAHEHHble peKoMeHAaLMN No BbIGOPY TOPMO3HbIX
YCTPOWCTB.

Tabnuua pekoMeHAyeMbiX TOPMO3HbIX COMPOTUBIEHUN ANA JIerKUX PeXXMMOB TOPMOXKEHMUA.

Jlerkne pexvmMbl — pexxumbl AnNa KOTOPbIX ANA OCTAHOBKM UMM CHWKEHUS CKOPOCTM BpaLle-
HWUS ABUratenst TOPMO3HOM MOMEHT Ha Barly He npeBblllaeT HOMUHAaNLHOro MOMeHTa ABuraTens
n npw atom NB He npesbiwaeT 10%.

OTO CUCTEMBI C HU3KUM MOMEHTOM MHEPLUN, BLICOKUMW 3aMeansAoLWmMMm YCUTMAMN.

MB % — nepMoan4YHOCTb BKINIOYEHWS, ANS NPUHATOrO LMKa TopMoxeHus pasHoro 120 ce-
KyHOam, ecniv NB% = 10%, ato o3Ha4vaeT 120 cek x 0,1 = 12 cekyHA. To eCcTb 3a BpeMs UMKna
paBHoro 120 cek TOpMOXEHME CYMMapHO He AOMKHO NpeBbIWwaTth 12 cekyHa.

B Tabnuue npvBeaeHbl pekoMeHayeMble 3Ha4YeHUs1 MOLLHOCTU 1 COMPOTMBNEHNSt TOPMO3HbIX pe-
31CTOPOB.

Onsa MY go 37 kBT BKNOYMTENBHO BbIOpaHbl Arsi TOPMO3HOro MoMeHTa Ao 125%, MNB 10%.
[nsa BHEWHMX TOPMO3HbIX 6110KOB BbliGpaHbl Anst TopMo3Horo momeHta 100% MB 10%.

PekomeHayemble TOPMO3HbLIE PE3UCTOPLI ANA LEHTPOBEXHbIX HACOCOB, BEHTUNSATOPOB, ObIMOCO-
coB”

Topmo3Hom
Mopenb
npeobpasoBartens () () . OObuiee 3HaveHne Habop peaucrtopoB
4aCTOTHI WUNn BHELUHWIA
Moayrnb
Om Bt Owm BT KonuyectBo
PM150A-2S-0.2B | TK BCcTpoeH 400 80 400 80 1
PM150A-25-0.4B | TK BCcTpoeH 400 80 400 80 1
PM150A-25-0.7B | TK BCcTpoeH 200 160 200 160 1
PM150A-2S-1.5B | TK BcTpoeH 200 160 200 160 1
PM150A-2S-2.2B | TK BcTpoeH 100 320 200 0,16 2 napannenb
PM150A-4T-0.7B | TK BctpoeH 600 160 600 160 1
PM150A-4T-1.5B | TK BcTpoeH 400 320 200 160 2 nocnep,
PM150A-4T-2.2B | TK BCcTpoeH 180 600 180 600 1
PM150A-4T-4.0B | TKBcTpoeH 150 600 150 600 1
PM150A-4T-5.5B | TK BCTpoeH 100 1 000 100 1 000 1
PM150A-4T-7.5B | TKBcTtpoeH 75 1200 75 1200 1
PM150A-4T-011B | TK BcTpoeH 50 2 50 2 1
PM150A-4T-015B | TK BcTpoeH 40 2 500 40 2 500 1
PM150A-4T-018B | TK BcTpoeH 30 4 000 15 2 000 2 nocnen,
PM150A-4T-022B | TK BcTpoeH 25 6 000 50 3000 2 napannenb
PM150A-4T-030B | TK BcTpoeH 20 6 000 10 3 000 2 nocnep,
PM150A-4T-037B | TK BcTpoeH 20 8 000 15 2000 | 3 nap+ 1nocn
PM150A-4T-045 FCI-BU-100 13,3 7 500 40 2 500 3 napannenb
PM150A-4T-055 FCI-BU-100 11 12 000 11 3000 2 nap + 2 nap
PM150A-4T-075 FCI-BU-100 8 12 500 40 2 500 5 napannenb
PM150A-4T-090 FCI-BU-200 6,6 15 000 40 2 500 6 napannens
PM150A-4T-110 | FCBU200 | 5 24000 11 3000 8 Wy
2 napan 4 pasa
PM150A-4T-132 | FCl-BU-200 4.4 30 000 11 3000 10 wryk
5 napan 2 pas
PM150A-4T-160 FCI-BU-200 3,6 27 500 40 2500 | 11 mapannenb

* - N4 abiIMococa MOXeT I'IOTpe6OBaTbCFI oonbLwnin TOpMO3HOl7I MOMEHT Unn gnnTeribHOCTb TOPMO-
XeHund n paccemsaemMmas MOLLHOCTb pe3ncTopoB, B Cllty4ae COMHEHUIN HY>XHO an6erHyTb K pacyeTty Top-
MO3HOI0 COMpoTUBIIEHNA B 3aBUCUMOCTU OT MOMEHTAa NHEPLIMN MEXaHU4YEeCKOWN CUCTEMBbI, BpemMeHn ToOpMo-
XeHUA 1 pasHuubl Ha4yanbHOW N KOHEYHOWN CKOpOCTHK BpalleHua asuratend.
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Tabnuua peKkoMeHAYeMbIX TOPMO3HbIX CONPOTUBIEHWUN AN TSHKENbIX PEXMMOB TOPMOXKEHUA.

TsKenble peXMMbl — PEXUMbI ONs1 KOTOPbIX ANA OCTAHOBKM UM CHUXKEHUSI CKOPOCTU Bpa-
LLeHnsa asuraTensd TOPMO3HON MOMEHT Ha Bany NpeBbillaeT HOMUHAaNbHbLIM MOMEHTA ABUraTens
Ao 1,6 pasa n npu atom NB He npeBbiwaeT 40%.

MB % — nepMoAnYHOCTb BKMIOYEHUS, AN 0OLENPUHATOrO LMKa TOpMoXXeHus pasHoro 120
cekyHaam, ecnu MNB% = 40%, a1o o3Ha4vaeT 120 cek x 0,4 = 48 cekyHa. To eCcTb 3a BpeMs LMKNa
paBHoro 120 cek TOPMOXEHNE CYMMAapHO He OOSMKHO npeBblwaTth 48 cekyHa.

PekomeHayemMoe TOpMO3HOE COMPOTUBIIEHME OIS KPAHOB, NOABEMHbLIX MEXaHN3MOB, KOHBENEPOB

TopMo3HOM MOMEHT Ao 1,4 HoOMMHanNbLHOro MomeHTa gsuratens, [NB% no 40%

TopmosHom
Mopenb
npeobpasoBartens (i) (L . O6buee 3Ha4eHne Habop peauctopos
4ACTOTHI W BHELLHWI
Moaynb
Owm Bt Om Bt KonnyectBo
PM150A-25-0.2B | TK BcTpoeH 400 80 400 80 1
PM150A-2S-0.4B | TK BcTpoeH 400 80 400 80 1
PM150A-2S-0.7B | TK BcTpoeH 180 600 180 600 1
PM150A-2S-1.5B | TK BcTpoeH 180 600 180 600 1
PM150A-2S-2.2B | TK BcTpoeH 90 1200 180 600 2 napannbernb
PM150A-4T-0.7B TK BcTpOeH 250 400 250 400 1
PM150A-4T-1.5B | TKBcTpoeH 250 400 250 400 1*
PM150A-4T-2.2B | TK BCTpoeH 100 1000 100 1000 1
PM150A-4T-4.0B | TK BCcTpoeH 100 4 000 50 2 000 2 nocneg
PM150A-4T-5.5B | TK BcTpoeH 80 5000 40 2 500 2 nocnep
TK BCTpOeH 50 Om 2 kBT
PM150A-4T-7.5B P 65 4 000 65 4000 | = 0u 2
PM150A-4T-011B | TKBCTPOGH | g4 6 000 50 2 000 4 wrykn
2 nap + 2 nap
TK BCTpoOEH 2 wTtykm 50
Owm 3kBT na-
pannbensHo +
PM150A-4T-015B 35 9 000 50/10 [ 3000/3000 | 1 wTyka 10
Owm 3 kBT Kk
HUM nocaeno-
BaTeNbHO
PM150A-4T-018B | TK BcTpoeH 25 6 000 50 3 000 2 napannenb
PM150A-4T-022B | TK BcTpoeH 25 9 000 5/10 3000/3000 3 nocnen
PM150A-4T-030B | FCI-BU-200 13 30 000 40 2 500 12
PM150A-4T-037B | FCI-BU-200 11 27 000 11 3 000 9
PM150A-4T-045 | FCI-BU-400 9 36 000 3 3000 12
PM150A-4T-055 | FCI-BU-100 6,6 45 000 11 3 000 15
PM150A-4T-075 |2xFCI-BU-200 5,5 54 000 11 3000 18
PM150A-4T-090 |2xFCI-BU-400 4,12 72 000 11 3 000 24
PM150A-4T-110 |2xFCI-BU-400 3,3 90 000 11 3000 30
PM150A-4T-132 |4xFCI-BU-200 3 108 000 3 3000 36
PM150A-4T-160 |4xFCI-BU-200 2,25 144 000 3 3000 48

* yka3aHHoe B Tabnumue 3HaveHue ans moMmeHTta TopmoxeHusa 130%. [na momeHTa 140% cneayet
BblOpaTh: 2 pe3uctopa 100 Om 1 000 BT, nogkntounte nocrneaoBaTeNbHO.

B cny4ae BpemeHn TopmoxeHus 6onee 48 cekyHn 3a Bpems Lmkna 120 cekyHa, UTOroBoe 3Ha4YeHMe MOLL-
HOCTW paccenBaHUsi TOPMO3HbIX PE3UCTOPOB AOSMKHO ObITb YBENUYEHO, BNOTb A0 YKa3aHHOE 3HAYEHNE B
Tabnuue x 2,5 npy HenpepbIBHOM BpeMeHU TOpMOoxxeHust 6onee 120 cekyHA.
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00O HTU NpuBogHasa TexHuka

FapaHTUMAHbIA TanoH

lMpeobpa3zoBartenb YactoThl: | ProfiMaster PM150A-

3aBoacKon Homep:

[aTa npogaxu:

MnT:

MNopgnuce:

Mr

YcnoBus rapaHTum:

1.
2.

3.

8.
9.

10. MapaHTusa aHHynupyeTcsa B criefyoLwmx cnyyasx:

11. MakcnmanbHbIN CpOK rapaHTI/IIZHOﬁ 3aMeHbl paBeH CpPOKY NOCTaBKM Ha AaHHYK NPOAYKUMIO Ha MO-

12. npo,EI,YKLI,I/IFl, HE BOCTpe6OBaHHaﬂ nocne 3KCnepTn3bl B TEHEHNE 2-X MecsueB nocrne ee nposeaeHuA,

["apaHTWIHBIN CPOK 3KCNITyaTaumMm NPOAYKLUN NCHUCIIAETCH CO OHSA ee NPOAaXKW, yKkasaHHOW B rapaH-
TUAHOM TarnoHe N AencTByeT B TeveHne 14 mecsues.
Cpok rapaHTuinHOro obcnyxmBaHms AencTByeT Npu COOMNIOAEHUN YCNOBUIM 3KCNyaTauun, TpaHCcnop-
TUPOBKM M XpaHEHUS NPOAYKUMM, YKa3aHHbIX B AOKYMEHTaumu.
[nsa obecneyeHnsa rapaHTUNHOIO PEMOHTA UMK NOSIHOW 3aMeHbl 060PYAOBaHUA, NPOAYKLMS OOIDKHA
ObITb NepefaHa NoTpebuTenem B Te4EHNE rapaHTUNHONO CPOKa B CEPBUCHYIO Cryby BMecTe co
cneayowmnMm AOKyMEeHTaMu:

- FapaHTUNHBIN TanoH Ha NPOAYKLMIO (OpUrMHan), ¢ ykadaHuem CepumHOro Homepa;

- AKT, copepxaLimm onncaHne HEMCNPaBHOCTU N OBCTOATENLCTBA €€ BO3HUKHOBEHNS;

- cXema yCTaHOBKU ¥ nogkntoyeHms MY cunosas n cxema ynpasneHusl.
B cooTBeTCTBUM C AENCTBYIOLLMM 3aKOHOA4ATENbCTBOM MOKyMNaTenb B TedeHne 14 gHen, He cunTas
OHS MOKYMKW, UMEET NpaBo OOMEHATb TOBap Hagexallero kayecTsa Ha aHanorMyHeIn ToBap Apy-
roro pasmepa, oopmsbl, rabaputa, dpacoHa, pacuBETKM MU KOMMJIEKTALNN.
Mpn obmeHe ToBapa Hagnexallero kKayecTsa, OJPKHbI ObITb COBMNOAEHbI CneayoLLme ycroBus:
- ToBap He Obin B ynoTpebnenuu;
- COXpaHeHbl ero ToBapHbIN BUA 1M NoTpebuTensckme cBorcTea, Nombel, habpuyHbie Aapnbiky;
- UMeeTCH TOBapHbIW YEK UMW KAaCCOBbIN YeK (MHOM JOKYMEHT, MOATBEPXKAAOLWMI onnaTy ToBapa).
- MapaHTUHLIN TanoH Ha NPOAYKLUMIO (OpUrMHan), ¢ ykasaHnem CepuMnHOro Homepa.

B cny4yae 3aMeHbl KOMMOHEHTOB OGOpyﬂ,OBaHMﬂ no rapaHTun, Ha 3aMeHeHHble KOMMOHEHTbI yCTaHaB-
iMBaeTCcA rapaHTVII?IHbIVI CpOK 6 mecsueB, ¢ aathbl YCTAaHOBKW KOMIMOHEHTA.

Ha nepuoa rapaHTVIIZHOFO PEeEMOHTa aHalnorm4Hoe ncripaBHoe 060pyD,OBaHVIe HE BblAaeTCA.

Hep,ononyquHaﬂ B CBA3U C NosABNIEHNEM HEUCTNPaBHOCTU ﬂpl/l6bIJ'Ib M gpyrne KoCcBeHHble pacxonbl
He noanexat BO3MELLEHNIO.

apaHTua He pacnpocTpaHsaeTcs Ha ywep6, NPUYNHEHHbIA OpYyroMy 060pyaoBaHMIo.

Bce TPaHCNOPTHbIE pacxodbl OTHOCATCA 3a CHET NoKynartena U He nognexart BO3MeLLeHUIo.

- OTCYTCTBME Ha usgenuu MpMEHHON STUKETKN C yKazaHWeM CEepPUNHOro HoMepa;

- HanNMyMe MexaHNYeckux NOBPEXAEHNI, CBA3aHHbIX C HapyLeHWeM NpaBun aKcnnyaTaumuy;

- HanNMYMe MexaHN4Yecknx NOBPEXAEHNI, CBA3aHHbIX C HapyLleHMeM NpaBun aKkcnnyaTaumu, B TOM
yncne HapylleHe KOMMYTaLmMKn B KeMMHOIN KOpobKe aneKkTpoaBuraTens;

- HEMOMNHAas KOMMIEKTHOCTb;

- HapyLLEHNe yCIOBMIN XpaHEHWs, TPAHCMOPTMPOBKN U SKCNITyaTaumm;

- BbIMOJIHEHME pa3bopKM/COOPKM, PEMOHTA MM MOAEPHM3aLNN U3genns nuuom/prpmMon, He YNosHo-
MoyeHHbIMK Ha To OO0 «HTL, MNpuBogHas TexHukar.

- BbIMOJIHEHME pa3bopKM/COOPKM, PEMOHTA MM MOAEPHM3aLNN U3genns nMuom/prpmMon, He YnosHo-
MoyeHHbIMK Ha To OO0 «HTL, MNprBogHasa TexHukar.

MEHT npoBeaeHnA TEXHUYECKON OKCMNepPTn3bI.

YTUNnM3npyeTcd.

CepBucHbIi ueHTp 000 «HTU NMpuBoaHasa TexHuka», 109316, r.MockBa, Bonrorpaackum np., .42, k.5

TenedoH: (495) 786-21-28 E-mail: remont@privod.ru http:// www.privod.ru
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