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MHoroyHKLMOHaNbHbIA KOMNAaKTHBIN NpeobpasoBaTtenb YacToThl cepumn PM150

NPEONCINOBUNE

Bnarogapum Bac 3a BbI60op MHOroyHKLIMOHaNIbHOFO KOMMNaKTHOro npeobpa3oBaTens YacToTbl
cepuun PM150, paspa6oTtaHHoro u BbinyleHHoro komnanuen HTL «MpuBoaHas TexHukar.

MHorogyHKLMOHanNbHbIA KOMNAKTHBIA NpeobpasoBaTtens YacToThl cepun PM150 obnagaeT Wwupokum

(YHKLMOHANOM 1 BbICOKOW HaAEXHOCTbIO Npu Manbix rabaputax. OH NnoaxoAauT Ans paboTbl ¢ pasnnyHbIM

TexHonornyeckum obopyaoBaHMeM, NMMHUSIMU A5t YNaKOBKU NULLEBbLIX NPOAYKTOB,

nepeBoobpabaTbiBaloWwUM 1 apyrum obopyaoBaHMem HebonbLIoW MOLHOCTU. B HacToswem pykoBoACTBE
nonb3oBaTensi NoApo6HO ONMUCHIBAIOTCSI XapaKTEPUCTUKN MHOTOGYHKLMOHaNbHOro komnakTHoro MY cepumn
PM150, KOHCTPYKTUBHbIE OCOBEHHOCTN, HACTPOIKa NapaMeTpoB, YCIOBUSA dKCnnyaTauum n npoueaypa
BBOAA B 3KCNIyaTaumio, TexHu4eckoe obcnyxusaHue u apyroe. MNepen Havanom npumexenust MY cnepyet
B 06s3aTENbHOM NOPSAKE 03HAKOMUTLCS C NpaBUnamm TexHUKN GesonacHocTh 1 obecneynTs 6e3onacHoCcTb

nepcoHana n obopyaoBaHusi.

BAXHbIE NPUMEYAHUA

@B uensax HarnagHoro NnpeacTaBneHUst KOHCTPYKTUBHBIX 0COBEHHOCTEN HEKOTOPbIX U3AENWiA
OHU N306paxeHbl B HACTOSILLIEM PYKOBOACTBE 6e3 KOXYXOB U 3aLUMTHBIX 3KpaHoB. MNpu
MCMONb30BaHUN n3aenus 06a3aTenbHO AOMKEH GbiTb YCTAHOBMEH KOPNYC U KOXYX
Haanexallero ka4ecTsa, COOTBETCTBYIOLLMIA YCIOBUSIM SKCMNIlyaTaumu.

@ /1306paxeHunsi B HACTOSILLEM PYKOBOACTBE NpUBEAEHbI UCKIMIOUUTENBHO B UMIOCTPATUBHBIX
uensix. fletanu, nsobpaxeHHble Ha UMNOCTPaLMUSIX, MOTYT COAEpXaTb OTNNYMS OT hakTU4ecku
npuobpeTeHHbIX U3aenuiA.

@ Halua koMnaHus cTpemmTCsl K NOCTOSIHHOMY COBEPLLUEHCTBOBaHUIO M3AENWIA, B CBSI3N C YEM B
PYHKLMOHANbHbIE XapaKTEPUCTUKM U3OENUIA BHOCATCS pasnuyHble U3MeHeHUs. TexHudeckne
XapaKTePUCTUKV U3AENUIA MOTYT BbITb M3MeHeHbl 6e3 NpeaBapUTerIbHOro YBeAOMEHNS!.

@ Npy HaNMuUK Kaknx-NMBo BONPOCOB NPOCKMM 0BpaLlaThCs K HALLMM pervoHanbHbIM
NpeAcTaBUTENSIM UMW B HALL LIEHTP OBGCMYXXMBAHWS KNUEHTOB.
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FnaBa 1. Mepbl NpefoCTOPOXKHOCTH

Mepbi NpeAOCTOPOXHOCTH
B HacTosLLEM PYKOBOACTBE MCMOSbL3YIOTCA criedytowme npeaynpexaatome 0603HaveHus:

& «OCTOPOXHO!»: O603HayeHNe ykasblBaeT Ha CUTyaLuto, B KOTOPON HecobnogeHwe npasun
aKCnyaTauum MoXeT NPMBECTU K BO3HWKHOBEHWIO MOXapa, NONy4YeHNIo cepbe3HbIX TPaBM Unu Jaxe
neTanbHOMy ucxopay.

«BHUMAHME!»: O603Ha4eHne yka3biBaeT Ha CMTyaLuto, B KOTOPOW HecobnioaeHvne npasun
aKCnnyaTauum MOXeT NPUBECTU K NONYyYEHWUIO TPaBM CpeHEN UMW NErko CTENEHN TSXECTU 1
NnoBpexaeHno 060pyaoBaHuUS.

Monb3oBaTtensiM HEOGXOAUMO BHUMATENbHO U3Y4NTb YKasaHUs, NPUBEAEHHbIE B 3TOW rnase, 1
cnefoBaTtbh UM NPU MOHTaXe, Mycko-Hamnaake U peMoHTe paccmMaTpuBaemMoro usgenusi. dkcnnyataumus
Takke B 06s13aTENBHOM NOpsiAKe A0MKHA OCYLLECTBNATLCA ¢ COOMoAeHNEM Mep NPefOCTOPOXHOCTY,
N3NoXeHHbIX B aTou rnaee. Komnanust HTL, «MprBogHas TexHuka» He HeceT OTBETCTBEHHOCTU 3a Kakue-
NM60o TpaBMbl/yObITKM, NOMYYEHHbIE/NMOHECEHHbIE B pE3YNbTaTe HapYLUEHWUS NPaBUn SKCnyaTaumm.

1.1 MpaBuna TexHUKKU 6e3onacHoOCcTn

OTan Kateropusi

YkasaHus
akcnfyatauum | 6esonacHocTm

@ 3anpeLlaeTca NPoOU3BOAUTL YCTaHOBKY U3AENWs B criyyae

nonagaHus Boapl B yNakoBKy, OTCYTCTBUSI UMW NOBPEXAEHNSA

netanen.

OcTopoxHo! | 4 3anpelyaeTca NPoOM3BOANTL YCTAHOBKY M3AENUA B Cryyae

HecoBnageHus 0603Ha4YeHUsl Ha ynakoBke ¢ 0603Ha4YeHNEM Ha

Koprnyce npeobpasoBaTens 4acToTbl.

@ [py nepeHocke 1 NepeBo3ke crieayeT NPosiBMsTb

OCTOPOXHOCTb. [Npun HapyLleHnn aToro TpeboBaHusi BO3HWKaeT

0MacHOCTb NOBPEXAEHNSA U3AENUNA.

@ 3anpelyaeTcs ucnonb3oBathb MY ¢ noBpexaeHUs MM unu ¢

HepocTarwmummn getanamu. MNpu HapylweHun aToro TpeboBaHus

BO3HWKAET ONACHOCTL MOMyYEeHUsI TPaBM.

@ 3anpeLyaeTcs npukacaTbcs K AeTansam CUcTeMbl ynpasreHus

ronbiMu pykamu. Mpu HapyLueHnn atoro TpeboBaHusi BO3HMKaeT

0MNacHOCTb 3MEKTPOCTAaTNYECKOro paspsaaa.

@ OcHOBaHuWe, Ha KOTOPOM MOHTUPYETCS U3AENUe, AOKHO ObITh

M3rOTOBIEHO U3 METANSIa UM MHOTO Heroptodero matepuarna. Mpu

HapyLleHnn aToro TpeboBaHUs BO3HMKAET OMACHOCTbL BO3ropaHusl.
VN @ 3anpelaeTcs ycTaHasnueath MY B cpefe, cogepxalien

OcTtopoxHo! | B3pblBOONacHbIE rasbl, TaK Kak NPy 3TOM BO3HUKAET OMacHOCTb

B3pblBa.

@ 3anpelyaeTcs OTKpyunBaTh KpenexHble 60nTbl, 0CO6EHHO Te,

KOTOpblE MOMEYEHbI KpacHbIM.

MonTax @ 3anpelyaeTcs ocTaBNATb kKabenbHble CTSXKKU UMW BUHTbI

BHYTpW NpeobpasoBaTens YacToTbl. Mpy HapyLLEHUM 3TOrO

TpeboBaHWsA BO3HUKAET OnacHOCTb noBpexaeHus M4.

@ 130enve JOMKHO yCTaHABNNBaTLCS B MECTE, He

NoABEPKEHHOM 3HAYUTENBHON BUOPaLMU U NoNagaHnio NPsMbIX

Mepen
yCTaHOBKOM

A

BHumaHme!

BHumaHme! -
COJTHEYHbIX JTyYen.
@ Npun pasmeLleHnn AByx 1 6onee npeobpasoBaTenen YacToTbl B
ofHOM LKkady credyeT NpeaycMoTpeTb BO3MOXHOCTb YCTaHOBKU
CPeACTB OXN1aXAEHMSI.
MopknioyeHve A @ [NoaknoyeHne [OMKHO NPOV3BOANTLCS KBanMULMPOBaHHLIMU
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OcTtopoxHo! | paboTHWKamu, UMEIOLLMMM COOTBETCTBYIOLLMIA Aonyck. [Npu Hapy-
LeHWM 3Toro TpeboBaHMs BO3HWUKAIOT pasfMyHble ONacHOCTY.

@ [NpeobpasoBaTenb 4acTOThbl AOMKEH NOAKMIOYATLCS K CeTH
Yepes aBTOMaTUYeCkuii BblkntovaTens. MNMpy HapyLieHWn 3Toro
TpeboBaHWs BO3HWKAET ONACHOCTb BO3ropaHusi.

@ Nepen noaknoveHnem cnegyet o6s13aTenbHO NOMHOCTLIO
OTKMIOYNTL AnekTponutaHue. MNpu HapyweHun aToro TpeboBaHus
BO3HMKaET OMacHOCTb MOSy4YeHNst TpaBM NepcoHanom n/mnm
nospexaeHusi obopyaoBaHusi.

@ NockonbKy 06LLMIA TOK yTeukn npu paboTe AaHHOro
obopynoBaHuns MoxeT npesbiwate 3,5 MA, B Liensx 6esonacHocTu
o6opyaoBaHne 1 CONPSXKEHHBbI C HUM 3NEKTPOABUraTenb
OOMKHbI ObITh Hagnexalwmm o6pasom 3a3emsieHbl BO nsbexaHve
OMaCHOCTM NOPAXEHUS 3MEKTPUYECKUM TOKOM.

@ 3anpeLyaeTcs NOACOEANHSATL Kabenu NMTaHust K BbIXOAHbIM
knemmam (U/T1, V/T2, W/T3) MY. MNpwn nogknoyeHnm cneayet
onupaTtbcst Ha 0603HayYeHns knemm. MNpu HapyLeHUW 3Toro
TpeboBaHWs BO3HWKAET OnacHOCTb noBpexaeHns M4.

@ TopMO3Hble PE3UCTOPbI [OSMKHbI YCTAHABIIMBATLCS TOMbKO Ha
KnemmMax ¢ 0603HaveHusiMmn «+» n PB. Mpu HapyweHun atoro
TpeboBaHWsi BO3HUKAET OMacHOCTb MOBPEXAEHMs 060pyaoBaHus.
@ 3anpewaeTcs nogaeaTb 220 B nepemeHHOro Toka Ha kakve-
nmbo knemmbl, kpome knemm ynpaesnenus R1A, R1B, R1C n R2A,
R2B, R2C. lNpwu HapyLieHun aToro TpeboBaHWsA BO3HWUKaeT
OMNacHOCTb NoBpeXaeHUs 060pyAoBaHMS.

@ MNockonbky Bce M4, npoussoanmele komnaHuen HTLL
«MpuBogHasn TexHuka», nepes OTrpy3Koi NPOXoAsT UCTIbITaHUS
Ha AN3nNeKTPUYECKYo CTOMKOCTb, Mofib3oBaTeNsm 3anpeLlaeTcs
noasepraTtb 3To 0bopyaoBaHMe TakuM ucnbiTaHusam. Mpu
HapyLieHun aToro TpeboBaHNa BO3HUKAET ONACHOCTb
nospexaeHust 06opyaoBaHus.

@ CurHanbHble NpoBoAa A0MKHbI ObiTb MakcMmarnbHO oTAaneHb!
OT NHWIA anekTponuTaHus. Ecnn ato TpeboBaHme He MOXET OblTb
BbINOSIHEHO, TO HEOBXOAMMO BEPTUKANbHOE NepeKkpecTHoe
pacnonoxeHne npoeoaoBs. B npoTneBHoM cnyyae moryT
BO3HWKHYTb MOMEXW, AEVCTBYIOLLME HA CUrHarnbl ynpaBneHus.

@ Ecnu gnuHa kabenei anektpoasuratens npesbiwaet 100 m,
pekomeHayeTCcs UCnonb3oBaTh Apoccenb Asuratens. Mpu
HapyLueHun atoro TpeboBaHNs BO3HMKaET onacHoCTb cb6oeB B
paboTe obopyaoBaHus.

BHumaHwe!

@ NuTaHne npeobpasoBaTens 4acTOTbl JOIMKHO BKMIOYATLCS
TOMNbLKO NOCcne yCTaHOBKM NepeaHen YacTu koxyxa. MNpu
OctopoxHo! | HapyLueHu aToro TpeGoBaHWsi BO3HWKAET OMacHOCTb NOpPaXeHusl
3NEKTPUYECKMM TOKOM.

@ HeobXxoaMMO y0CTOBEPUTLCA B COOTBETCTBUM HANPSHKEHNS

BKJ'Il:IO?-IF;?-;EI"/IEM NUTaHWUs HOMUHANMBHOMY HaNPSXKEHUIO MUTaHUS U3denus,
i npaBunbHOCTU NOACOEANHEHUS NpoBOAOB/Kabenen k BXOAHbIM
knemmam R/L1, S/L2, T/L3 n BbixogHbIM knemmam U/T1, V/T2,
BHumaHpe! W/T3, npaBunbHoCcTV nogkntodeHns MY n ero nepudepuiiHbix
Lenew, a Takke LenoCcTHOCTU Bcex NpoBofos/kabenen. Mpu
HapyLueHun aToro TpeboBaHNa BO3HMKAET ONACHOCTb
nospexaenus MN4y.
0 @ 3anpeLyaeTca OTKpbIBaTb KOXYX NOCE BKIOYEHUS MUTAHUS.
ergggsm Mpw HapyLieHnn aToro TpeGoBaHUs BO3HMKAET ONacHOCTb
nuTanms OCTOpOXKHO! | MOpaXeHUst ANEeKTPUYECKNM TOKOM.

4 3anpelyaeTcs npyukacaTbCs K BXOAHbIM/BbIXOAHBIM KileMMam
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npeo6pa3soBaTens 4acToTbl rofibIMU pykamu. [pu HapyLueHuu
3Toro TpeboBaHWsi BO3HWKAET ONAaCHOCTb NOPaXEHUS!
3MEKTPUYECKUM TOKOM.

BHumanme!

@ Ecnv TpebyeTcs BbINONHEHWE aBTOHACTPOVKU, criedlyeT
NPUHATL COOTBETCTBYIOLLME MEpPbl NPeJOCTOPOXHOCTU BO
nsbexaHue nony4YeHnsi TpaBm npv paboTe anekTpoABuraTens.
Mpu HapyLueHun aToro Tpe6GoBaHWsi BO3HMKAET ONacHOCTb
Hec4acTHOro cryyasi.

# 3anpeLuaeTcs U3MEHsATb 3Ha4YEHUs NapameTpoB Mo
ymonyaHuto. Mpu HapyLweHun aToro TpeGoBaHWs BO3HUKaeT
0NacHOCTb NOBPEXAEHUS N3AENWiA.

Bo Bpems
paboTbl

OcTopoxHo!

@ Hecneuvanvctam 3anpeLuaeTcs BbIMOSHATE M3MepeHust
3MeKTPUYECKVX CUTHANoB BO BpeMsi paboTsl. MNpy HapyLweHun
aToro TpeboBaHVst BO3HUKaET ONacHOCTb NOMy4YEHUst TPaBM UK
nospexageHus o06opyaoBaHus.

@ 3anpellaeTcsa onpeaensaTs TemnepaTypy Ha OLynb nyTem
KacaHWsi BEHTUNSITOpa Un paspsigHoro pesucropa. Mpu
HapyLLeHun 3Toro TpeboBaHVs BO3HMKAET ONacHOCTb NOMy4YeHNs
OXOTOB.

BHumaHme!

@ 3anpeLyaeTcs OCTaBnsATb Kakne-nmbo NoCTOPOHHUE NpeaMeThbl
BHYTPY KOXyxa ob6opynoBaHusi BO Bpems paboTel. Mpu
HapyLUeHun 3Toro TpeboBaHNs BO3HUKAET ONaCHOCTb
noBpexaeHust 06opynoBaHus.

@ 3anpelyaeTcs 3anyckaTb/ocTaHaBnNMBaTh NpeobpasosaTterb
4YacTOTbl NyTEM BKITHOYEHUSI/BBIKMIOYEHNS KOHTakTopa. Mpu
HapyLueHun aToro TpeboBaHUs BO3HUKAET ONACHOCTb
nospexaeHus 06opyaoBaHus.

TexHu4yeckoe
obcnyxusaHune

OcTopoxHo!

@ PaboTbl N0 TEXHUYECKOMY 0GCNYXMBAHWUIO U OCMOTPY MOTYT
NPOV3BOAUTLCA TONBKO KBANMMULIMPOBAHHLIMU CneuuanucTamm.
Mpw HapyLieHun aToro TpeboBaHWA BO3HNKAET ONacHOCTb
nonyyYeHns Tpasm.

@ Pa6oTbl N0 TEXHUYECKOMY 0BCNYXMBaHUIO U OCMOTPY
YCTPOWCTB MOTYT NPON3BOANTLCS TONBKO NOCHE OTKIMHOYEHNS
anekTponutanus. Mpu HapyLeHun atoro TpeboBaHUs BO3HUKaET
0OMNacHOCTb MOPaXeHUS 3NEKTPUYECKUM TOKOM.

@ PaboTbl N0 pEMOHTY UnKu TexHuyeckomy obcnyxusanuto M4
MOryT GbITb Ha4YaTbl HE paHee YeM Yepes AeCATb MUHYT rnocrne
OTKMoYeHus anekTponutaHusa MNY. [laHHbIn nepuoa oxuaaHnsa
obecneunBaeT CHATME OCTATOYHOTO HaNPSXKEHUSI C
KoHAeHcaTopa. Mpu HapyLueHun aToro TpeboBaHNsA BO3HMKaeT
0MNacHOCTb MONyYeHNs TPaBM.

@ MOHTaX U IEMOHTaX BCEX CbEMHbIX KOMMNOHEHTOB MOXET
NPOU3BOAUTLCA TOMBKO MOCHE OTKIOYEHNS NUTAHNSA.

@ Nocne 3ameHbl MY TpebyeTcsi NoBTOpHas ycTaHOBKa U
npoBepka NapameTpoB.

1.2 Mepbl NpeAOCTOPOXKHOCTH

1.2.1 NMpoBepka nsonsiunum o6MoOTOK IneKkTpoaBUraTens

I'Iepe,q Havanom aKkcnnyaTtauun anekTpoasuratensd, nepen BO306HOBMEHMEM €ro aKcnnyaTtauum nocne
XpaHeHua u npu nposegeHuUn I'IepVIO,ElVI‘-IeCKOVI NpoBepPKN cneayeT BbINOJTHATL NPOBEPKY NU30NALUn obmMoTok
neKkTpoaBuraTens. 310 Heobxoaumo, 4TOGbI M3GexaTb noBpexaeHusa MY BcneacTene noBpexneHusa
I'Ip|/| nposefieHnn nNpoBepKn u3ondauunm nposoja nUTaHUA
anekTpoasuraTena AOJSKHbl 6bITb OTCOEAMHEHbl oT Y. PeKomer,yeTcsa ncnonb3oBaTtb MeraoMmeTp Ha

nsonaummn oB6MoTOK anekTpoasuratena.

500 B. N3amepeHHoe conpoTuBeHNe U30nsALMN AOMKHO COCTaBNsATb He MeHee 5 MOM.
1.2.2 3awuTa anekTpoABuUraTensl oT neperpesa

Ecnn HOMUWHanbHass MOLIHOCTb 3nekTpoaBuraTens He coBnajaeT C HOMWHAaNbHOW MOLLHOCTbIO
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npeobpasoBaTtens 4acToTbl, OCOGEHHO KOrga HOMMHanbHas MowHOCTb MY npeBbllaeT HOMWHamMbHY
MOLLIHOCTb 3neKTpoaBuraTtens, HeobxoAnMo OTperynupoBaTb napameTpbl 3aluTbl anekTpoasuraTens B
HacTpomkax MY nnu yctaHoBUTL TepMopene ANs 3aluTbl afeKTpoaBuraTens.
1.2.3 Pa6oTa npu yactoTe, NpeBbilLaloLLe 4acToTy ceTu

BbixogHas yactoTa MY PM150 coctaensiet 0,00 'y ~ 600,00 'u. Ecnn nnaHupyeTcs akcnnyaTMpoBaTth
M4 PM150 npu yacToTe Bbiwe 50,00 U, cnegyeT npvHUMaTh BO BHUMAHWE CPOK CrYXObl MEXaHUYeCKUx
YCTPOWCTB.
1.2.4 MexaHu4eckue BUbpaumnm

Mpn pabote npeobpasoBaTens 4acTOTbl MOXET BO3HWKHYTb MEXaHW4eCKUA pe3oHaHC MexaHu3ma
Harpy3ku Ha onpegeneHHbIX BbIXOAHBLIX YacToTax. OTOro MOXHO m3bexaTb NnyTeM YCTaHOBKM NapameTpoB
nponycka 4acToTbl B HacTpowkax M4.
1.2.5 Tenno u wWym, co3gaBaeMble aneKTpoaBuraTenemM

MockonbKy BbIXOAHOE HanpspkeHWe npeobpasoBaTtens YacToTbl npeactaenseT coboi LUMM-curHan n
COEPXUT onpeaeneHHoe KONMMYECTBO rapMOHWMK, TemnepaTypa, LWyM 1 Bubpauus anektpoasuratens 6yayT
BbilLe, YeM npu paboTe MY Ha yacToTe ceTu.
1.2.6 Bapuctop unm KoHgeHcaTop Ha BbIXogHoW cTtopoHe MY

He ponyckaeTcs ycTaHaBnuBaTb KOHAEHCATOP AJ1s1 MOBbILEHUSI KO3(hULMEHTA MOLLHOCTU UNn
BapUCTOP MOMHME3ALLMTHLI HA BbIXOAHOW cTOpoHe MY, nockonbKy BbixofHOe HanpsikeHue MY npeacrasnsiet
cobon LUVM-curHan.
B npotuBHOoM cnyyae MY MoxeT nMoaBeprHyTbCA NepexodHOW neperpyske no TOKY WM Aaxe nomyyuTb
noBpexaeHus.
1.2.7 KoHTakTop Ha Bxopae/Bbixoae MY

Koraa mexay Bxogom MY 1 UCTOYHUKOM NUTAHWUSA yCTaHOBMNEH KOHTaKTop, MY He fomkeH 3anyckaTbcs
WM OCTaHaBnMBaTbCA NyTEM BKMIOYEHWA WM BbIKMIOYEHUS KoHTakTopa. Ecnm MY pgomxeH
3anyckaTbCa/ocTaHaBNMBaTLCS KOHTAKTOPOM, TO WHTEpBan BpeMEHU MexAy BKMI0YEeHWEeM/BbIKIoYEeHNeM
[OMKEH COCTaBnATb He MeHee 1 Yaca, NOCKONbKY YacTas 3apsaka v paspsgka CokpallaeT CpoK Cryx6bl
KoHAeHcaTopa MY 1 neperpesaeT Lienu npeaBapuTENbHON 3apAAKA KOHAEHCaTOPOB.
Ecnn koHTakTOp ycTaHoBneH Mmexay BbixogoM MY u anekTpoasuratenem, He AONycKaeTcs OTKMOYaTh
KOHTakTop BO Bpemsi pabotbl MY. B npoTtuBHom cnyyae BHyTpeHHue IGBT mogynu MY moryT ObiTh
NOBPEXAEHbI.
1.2.8 Nopaya NUTaHMA C y4€TOM HOMUHaNbHOIO HanpPsXeHUs

Mutanne Ha npeobpasoBatens yactotel PM150 pgomkHO nopaBaTbCs € Y4ETOM HOMWHANbHOrO
HanpsbkeHusi. HecobniogeHue atoro TpeboBaHua npvBeneT k nospexaeHuto MY. MNpu HeobxogmmocTtu
[OIMKEH UCMONb30BaTbCSH TpaHCOpMaTop AN NOBLILLEHUS UMW NMOHWKEHUS HaNPSHKEHNUS NUTaHuS.
1.2.9 HeponyueHne ncnonb3oBaHus 3-pasHoro MY npu 2-chasHom anekTponuTaHum

He ponyckaetcs wucnonb3oBaTb 3-hasHbli npeobpasoBaTenlb 4YacToTbl B YCroBUAX 2-da3Horo
anekTponutanus. HecobniogeHne astoro TpeGoBaHus npusedeT K noseneHuio cboes B pabote wnu
nospexgeHuto MY.
1.2.10 MonHue3awumTa

Mpeobpa3oBaTtens 4YactoTel PM150 oOcHalleH BCTPOEHHbIM YCTPOWCTBOM, obecneunBarowym
onpefeneHHylo cteneHb MonHuesawwmtbl. [Mpu akcnnyatauum Y B Mectax € 4acTbiMu rposamu
HeobX0AMMO YCTaHOBUTL AOMOMHUTESNBbHbIE YCTPOWCTBA 3aLumnTbl Mexay MY 1 UCTOYHMKOM NUTaHWS.
1.2.11 CHMXXeHUe XapaKTepUCTUK B 3aBUCUMOCTU OT BbICOTbI HaZl YPOBHEM MOpS

Mpu okcnnyataummn Y B MecTax, rae BbiICOTa Hag YypoBHeM Mmopsi npesbiwaer 1000 M, u
3(PPEKTUBHOCTL OXNMAXKAEHUSI CHUXAETCA BCMEACTBUE pa3peXeHHOCTU BO3ayxa, HeobxoaMMo yuuTbiBaTb
CHWXEHWNEe XapakTepucTuk. [ina nony4yeHns TEXHUYECKOW NoaaepKKM Npocum obpallaTtbes K cneumanuctam
komnaHun HTLL «lMpuBogHaa TexHukay.
1.2.12 Ucnonb3oBaHue cneymanm3MpoBaHHbIX CXeM NOAKIOYEeHUA

Ecnn ncnonb3yetca cxema MNOAKMIOYEHUS, HEe OMNMCaHHas B HacTOsLEeM PYKOBOACTBE, Hanpumep,
oblwas WwuHa NOCTOSHHOrO TOKa, ANA MONyYeHWs TeXHWYEeCKOW MNoAdepXKKM npocum obpaliaTtbes K
cneumanuctam komnanun HTL, «MpuBoaHas TexHukar.
1.2.13 Mepbl NpefoOCTOPOXHOCTU NPU YyTUNM3auumn npeobpasoBaTens 4acToTbl

[opeHne 3NneKTPONUTUYECKUX KOHAEHCATOPOB CUIOBOM Lenu K GfIoKOB MeyaTHbIX nnat MoxeT
NpUBECTM K B3PbIBY.

Mpwv cropaHWm NNacTuKoBbLIX AeTanen MoryT BblAENATLCA TOKCUYHbIE rasbl. MNpeobpa3oBaTeny 4acToThbl
OOMKHBI YTUNU3NPOBATLCS KaK NPOMBbILINEHHbIE OTXOAbI.
1.2.14 CtaHAapTHbIN 3neKkTpoABuUraTesnb

CTaHOapTHbIM 3reKTpoaBUraTenemM SIBNSETCH aCUHXPOHHBIN 3MNeKTpoaBUraTenb C KOPOTKO3aMKHYTbIM
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POTOPOM UMM CUHXPOHHBIA  3NeKTpoaBuUratenb C MOCTOSIHHbIMKW - MarHuTamu. [lpu  ucnonb3oBaHUK
anekTpoaBuraTenen Apyrux TUNos crneayeT BblbpaTb nogxofawwmin MY B COOTBETCTBUM C HOMWUHAMBHBLIM
TOKOM ABWratens u npokoHcynbTuposatbcs B HTL, «[MpuBogHas TexHuka» Ha npeaMeT COBMECTUMOCTM
asurartens..

BeHTUNATOp oxnaxaeHus anektTpoasuratens HaxoAWTCs Ha OAHOWM Ocy C BafioM poTopa, YTO NPpUBOAUT
K YMEHbLUEHUIO 3(PdEKTUBHOCTN OXNaXKAEHWUS NPU CHUXEHUW 4YacToTbl BpalleHus. Ecnn Tpebytotcs
LUIMPOKNE nNpeaensl perynupoBaHWs 4acToTbl BpalleHus, HeobxoAuMo YCTaHOBUTbL 6onee MOLLHbIN
BEHTUMATOP WM 3aMEHUTb UCMOSMb3yeMbl 3MEKTPoABUraTeNlb Ha 3nekTpoasuraTeNls C He3aBUCUMbIM
oxnaxaeHvweM B criyyae ero bbICTporo neperpesa.

CTtaHaapTHble napameTpbl 3feKTpoaBUraTens yxxe 3afaHbl B HacTpoikax MY no ymonuanuio. OgHako
HeobX0AMMO BbINOSIHUTL aBTOHACTPOWMKY 3MEKTPOABUTaTENs WUNN U3MEHUTb 3HAYEHUS MO YMONYaHui B
COOTBETCTBUM C  (PaKTUHECKMMK ycrnoBusiMu paboTbl. B npotuBHom cnydae 9TO noBnuseT Ha
NPON3BOANTENBHOCTb U 3PDEKTUBHOCTb 3aLLUTHI.

[Mpy KOPOTKOM 3aMblkaHWUK Kabenen unu BHYTPEHHWUX AeTanen anekTpoasuratens MY MoxeT BbIAT B
aBapuiiHoe COCTOsiHME, BblaTb aBapwuiHbI CUTHaNM WNW Aaxe nonyyuTb nospexaeHus. [loaTomy
HeobXx0AMMO NPOBOAUTL NPOBEPKY Ha KOPOTKOE 3aMblkaHue W30MsuMU nepen Havyanom WUCnonb3oBaHUS
HOBOrO anekTpoasuraTens u kabenew unu Bo BpeMms MX Tekyllero obcnyxusanus. MNepen nposeneHnem
npoBepku criegyeT otTcoeAnHUTb MY oT npoBepseMbIX Lienen.
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FnaBa 2. UHcpopmaumsa o6 nsgenun

2.1 CBeaeHusi Ha NacnopTHOM Tabnu4ke

PacwmdpoBka Homepa moaenu
Homep Mopenu, ykasbiBaemblii Ha nacnopTHOW Tabnuyke M3Aenusi, COQEPXXMT CreaytoLume CBeaeHus:

PM150 0 -4T1-0.7B

Homep cepum nagenus:

PM150: MHOrodyHKUMOHaNbHbIA .

KOMNaKTHbIit NpeoBpasosaters TopmoaHoit 6riok: .
4acToThl B: BCTpoeHHblit TopMO3HOW 6ok
CneuuanuanpoBaHHbIii HOMep MoykocTb (B kBT) -

cepuy u3aenust: 11 TMN 3NeKTpoaBUraTens:
Her: CtaHpaptHoe obopynoBaHue 0.7:0,75 kBT (0bLuero Tvna)
A~Z: Cneupnan1avpoBaHHoe

HasHaueHne

BxogHoe HanpsixeHue: Yueno das nutaHms:

2:220 B (-15% ~ +20%) S:opHa dasa

4:380 B (-15% ~ +30%) T: Tpu dhassl

Puc. 2-1. Pacwudposka Homepa mogenun
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2.2 CBepeHus o npeobpasoBaTtensx YacTtotbl PM150 pasnuyHbix Mogenen
Ta6nuua 2-1. TexHU4ecKue XxapaKTepucTUKKU NpeobpasoBarteneit Yactotbl PM150 pa3nuyHbix Mmogenei

M HomuHanbHbim | HomuHanbHbIA | MoLHOCTE anekTpoasuratens
Homep mogenu (SO 2, BXOZHOW TOK, BbIXOJHOW TOK,
kBA A A kBT n.c.

OpHa dasa: 220 B, 50/60 'y [OnanasoH: -15% ~ +20%
PM150-2S-0.2B 0,5 4,9 1,6 0,18,0,2, 0,25 0,25
PM150-2S-0.4B 1,0 6,5 25 0,37,0/4 0,5
PM150-2S-0.7B 1,5 9,3 4,2 0,75 1,0
PM150-2S-1.5B 3,0 15,7 75 1,5 2
PM150-2S-2.2B 4,0 24 9,5 2,2 3

Tpu dasbi: 380 B, 50/60 'y [vanasoH: -15% ~ +30%
PM150-4T-0.7B 1,5 3,4 2,5 0,75 1
PM150-4T-1.5B 3,0 5,0 4,2 1,5 2
PM150-4T-2.2B 4,0 5,8 55 2,2 3
PM150-4T-4.0B 6,0 11 9,5 3,7, 4 5

2.3 TexHuuyeckue xapakTepucTUKU npeobpasoBaTtenen Yyactotbl PM150

Tabnuua 2-2. TexHU4eckue xapakTepucTUKu npeobpasoBaTtenen Yactotsl PM150

Mokasatenu 3HayeHVsi 1 XapaKTepUCTUKU
FOMVHANLHOS | 1 thasa, 220 B (-15% ~ +20%)
A 3 dasbl, 380 B (-15% ~ +30%)
Hanpsixexue (B)
BxogHble =
HomuHanbHbI
anekTpuyeckme o Cwm. Tabnuuy 2-1.
BXOJHOM TOK (A)
XapaKkTepucTUKu
HomuHanbHas
BXoAHasi yactota | 50/60 I'u, gonyck +5%
("w)
MoLHocTb
anekTpoasuratensa | Cm. Tabnuuy 2-1.
(kBT)
HomuHanbHbI
BbixoaHble BbIXOAHOW TOK (A) Cwm. Tabnuuy 2-1.
aneKkTpuyeckne MakcumansHoe
XapaKTEPUCTHKY e (n)grgenLlj)Hréilr:rlaf;;)oro BXOAHOIO HanpsbkeHus,
HanpsikeHue (B) -
MakcumansHas
BbIxogHas yactoTta | 0,00 ~ 600,00 'y, ¢c warom 0,01 Ny
(Tu)
NI YnpaeneHue no xapakrepuctuke U/f
n aBﬁeHMﬂ Be3pnatumkoBoe BEKTOPHOE ynpasneHue 1
ynp Be3naTyvMkoBOe BEKTOPHOE ynpasneHue 2
[nanasoH 1:50 (npu ynpasneHumn no xapakrepuctuke U/f)
perynupoBanusi | 1:100 (npu 6e3naT4MKoBOM BEKTOPHOM ynpasneHun 1)
yacToTbl BpaLexns | 1:200 (npu 6e30aT4MKOBOM BEKTOPHOM ynpaBneHun 2)
per-l);ﬁ::g(;;:m +0,5% (npu ynpasneHumn no xapaktepuctuke U/f)
0,
XapakTepucTukm 4ACTOTbi BPALLGHUS 10,2% (npn 6e34aTYMKOBOM BEKTOPHOM ynpasnexum 1, 2)
ynpasnenis HecrabunbHocTb
0,
YACTOTb BPALLIEHIS +0,3% (npu 6e3gaTyMKOBOM BEKTOPHOM ynpasnexum 1, 2)
UL TR <10 mc (npu 6e34aTYNKOBOM BEKTOPHOM ynpaBneHun 1, 2)
MOMeHTa
0,5 "'y: 180% (npw ynpasneHun no xapakrepuctuke U/f,
Mvcrosoil momerT | TPV 6e34aT4YMKOBOM BEKTOPHOM yrnpaBneHun 1)
Y 0,25 I'u: +180% (npw 6e34aTYNKOBOM BEKTOPHOM
ynpasneHum 2)
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YacTtoTa
0,7 kl'y ~ 16 'y,
KOMMyTaLmu
Mogenb G: 150% OT HOMMHanNbLHOro Toka B TedeHue 60 c,
[MeperpysouHas o o
) 180% OT HOMUHanbHOro Toka B TedeHue 10 ¢, 200% ot
CrnocoGHOCTb;
HOMUWHanNbHOro ToKa B TeyeHue 1 c.
MoBblweHne ABTOMaTUYECKOE MOBbLILLEHWNE KPYTSLLEro MOMEHTa;
KpyTSALWEero MOBbILLUEHME KPYTALLEr0o MOMEHTa BPYYHYIO B Anana3oHe
MOMEHTa 0,1% ~ 30,0%
EEEDE Tpw BMAa: NUHeNHas; MHorotovevHas; kpmueas U/f ¢ Bo3se:
HKLMK Kpueasi U/f : ’ ’ g
Sl p nexvem B N-yto cteneHb (B cteneHb 1.2, 1.4, 1.6, 1.8, 2)
YckopeHue 1 3ameasieHne no npsiMon Unm KpUBoM.
KpuBas yckopeHus
YeTblpe BMAa BPeMEHN YCKOPEHNS 1 3aMeafieHuns,
1 3ameaneHns 2 :
[mManasoH BpeMeHW nuHerHoro nameHexus: 0,0 ~ 6000,0 ¢
YacToTa Hayana TopMOXeHUs NOCTOsIHHLIM Tokom: 0,00 ~
TopmoxeHne 600,00 Iy,
NOCTOSIHHbIM TOKOM | Bpemsi TopmoxkeHusa noctosiHHbIM Tokom: 0,0 ¢ ~ 10,0 ¢
ToK TOPMOXEHMS! NOCTOsIHHBIM TokoM: 0,0% ~ 150,0%
TopmoxeHue B [wnana3oH YacToTbl B Ton4ykosoM pexume: 0,00 My ~ 50,00 My
TONYKOBOM pexume | Bpems 3ameanexus B Tonykosom pexume: 0,0 ¢ ~6000,0 ¢
MpocTton MNKun | Ncnonb3osaHne BcTpoeHHoro MK nnu knemmbl
MyIbTUCKOPOCTHAs | ynpaBrieHns NO3BOMSET YBENNYUTL KONNMYECTBO CKOPOCTEN
DyHKUMA o 16.
BcTpoeHHbIn .
YnpoluaeT peanusaumio KOHTYPHOW CUCTEMbI YPaBMneHUs!
KoHTyp M-
npoLeccom.
Ea30BbIE perynupoBaHus
yHKLMM ABTOMaTMyeckas | lMpun M3MeHeHUN HanpsPKeHUs ceTu AaHHas PYHKUNS
Y perynvpoBka MOXEeT aBTOMaTUYeCKN NoAAepXKMBaThb BbIXOAHOE
HanpsbkeHns (AVR) | HanpsikeHWe Ha HEeM3MEHHOM YPOBHE.
DyHKUMSA
onepaTHBHoro MUHUMK3NPYET TOK NPU BO3HUKHOBEHUW Neperpysku no
TOKY BO BpeMs paboTbl npeobpasoBaTens 4acToTbl.
orpaHnyeHust Toka
3awmTa ot
ABTOMaTUYECKM OrpaHUYMBaAET TOK U HanpshkeHne BO
neperpysku no ToKy
Bpemsi paboTbl, YTOObI NPpeaoTBPaTUTL NEPErpys3Ky.
W HanpsikeHuto
WcTouHnk komaHapl | MaHenb ynpaBneHus, kKneMmMa yrnpasneHus,
ynpasneHus KOMMYHWKALMOHHbBIN NOpT
CyuwectByeT 9 BUAOB UCTOYHMKOB 3afaHus 4acToThbl:
OMCKpeTHas HacTpoWka, HacTpolika c noTeHunomeTpa
KnaBuMaTypbl, aHanoroBbI curHan
3anyck HanpsKeHUsi, aHarnoroBbl TOKOBbIA CUTHAIN, ONOPHbIV
McTouHmk 3aganus o
— UMMYNbC, KOMMYHUKALMOHHbINA MOPT, KOHTYP
MHOrockopocTHoro ynpasneHus, MJK, onopHeIn curHan
TexHonornyeckoro koHTypa MN-perynuposaHus.
MpeaycmMoTpeHo Heckonbko cnocoboB NepekmnoYeHmnst
MeXxay UCTOYHMKaMKM 3ajaHusl 4acToThl.
T 3awuTa oT creayLLmMx HENonaaoK: neperpyska no Toky,
3;/u4mb| MpegycmoTpeHa  nepeHanpsixeHue, NOHWXEHHOE HanpsiKeHue, neperpyska
nT.A.
CBeToanoaHbin
Anonat OTo6paxaemble napameTpbl
aucnnew
Brnokuposka BrokupoBka BCex Unv HEKOTOPbIX KNaBwuL, onpeaeneHue
vcnneii KNaBuL M BbIGOP | aKTUBHbIX KNaBWULWW AN NPeAoTBPaLLEHNst UX
yHKUMN HenpaBWIbHOrO UCMOMb30BaHNS
KnaBsuaTypa
KoHTponbHas
UHEbOpMALWS © B pexvme paboTbl nmn octaHoBa MOXHO HacTPOUTb
KOHTPOIb 3a YeTblpbMsi 06 beKTaMM C MOMOLLbIO FPYMnbl
3anycke u
napameTpos U0O.
0oCTaHoBe
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BHyTpu nomeLlLeHusi, 6e3 NpsMbIX COMHEYHbIX Nyyel, nbinu,

Mecto KOPPO3UOHHO-aKTUBHBIX U NETKOBOCMIIAaMEHSIIOLLIMXCS ra30B,
aKcnnyatauum MacnsiHoOro TymaHa, BOASIHOrO napa, kanenb BoAbl, Conu u
T.0.
0 ~2000 m
BbicoTa Hag Mpwu BbIcOTE Hag ypoBHeM mMopst 6onee 100 m

YPOBHEM MOpS

HOMMWHanbHbIE XapaKTEPUCTUKN CHXaloTes Ha 1% Ha

OkpyxatoLias Kakgble 100 m.
cpena Temnepatypa
oKpyXatoLero -10°C ~40°C
BO3Ayxa
OrHocuTenbHas 5 ~ 95%, 6e3 koHaeHcauun
BNaXXHOCTb
Bubpauuns Metee 5,9 m/c? (0,6 g)
TemnepaTtypa 20°C ~ +70°C
XpaHeHus
OdpdekTmBHoCTb | HOMuHanbHas mowHocTb = 93%
MoHTax HacTeHHbIN MoHTaX nnu MoHTax Ha DIN-pevike
Mpouee CreneHb 3awuTsl | IP20
Cnoco6
OxnaxpeHue BEHTUNSTOPOM
oxnaxaeHust

2.4 OGwwmi BMA npeo6pa3soBaTens 4acToThbl

BepxHas
yacTb Kopnyca

KnasnaTtypa

BeHTuUnsumoHHas
peweTka

MacnopTHas
Tabnuyka

KnemmHas
KpblLLKa

HwxHas
yacTb kopnyca

Puc. 2-3. O6wuit BUA npeobpasoBartens 4acToThbl
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2.5 MabapuTbl, MOHTaXHble pa3mMepbl U Bec

L
|

L
||

Ly

|

—

Puc 2-4. MabapuTtHas cxema
Ta6nuua 2-3. Fa6apuTbl, MOHTaXHble pa3Mepbl U Bec
[abapuTHblE N MOHTaXxHbIE pasmepbl (MM)
MoHTax- | MoHTax-

Bec

w| B r|wi| B1 |B2| B3 | HO8OT | HOEOT™ |\ orrg
BepcTtue BepcTune

d1 42 )

Mopenb

PM150-2S-0.2B
PM150-2S-0.4B
PM150-2S-0.7B | 75 | 150 | 117 | 65 | 140 | 35 | 38,5 4,5 4,5 0,85
PM150-4T-0.7B
PM150-4T-1.5B
PM150-2S-1.5B
PM150-2S-2.2B | 93 | 171 | 130 | 82 | 160 | 35 39 4,5 4,5 1,35
PM150-4T-2.2B
PM150-4T-4.0B

-13-



MHoroyHKLMOHaNbHbIA KOMNAKTHBIN NpeobpasoBaTtenb YacToThl cepun PM150

naBa 3. YcTaHOBKa U nogkno4yeHue

3.1 Tpeb6oBaHUsI K MECTY YCTaHOBKMU

1) Temnepatypa okpyatoLLero Bosgyxa AosmkHa 6biTb B AnanasoHe oT -10 °C go 50 °C.

2) MY cnepyeT ycTaHaBnuBaTb Ha MOBEPXHOCTU U3 Heroproyero matepuana. [JomkHo 6biTe
npeaycMOTPEHO OoCTaTo4HOe NPOCTPaHCTBO Af1 0TBOAA Tenna.

3) YcTaHoBKa AOMKHA BLINOMHATLCSA B MECTE, BUGPaLMsi B KOTOPOM He npesbiwaeT 5,9 m/c? (0,6 g).

4) CnenyeT n3beraTb nonagaHWs BNaru U NpsiMbIX COMHEYHbIX Myyei.

5) He cnepyeT ponyckaTte nonagaHns macna, nbimv U MeTanmyecknx YacTul, B BEHTUNSTOP OXNaXAeHus.
6) He cnenyeT noaBepraTb 060pyfoBaHue BO34ENCTBUIO FOPIOYNX, arPeCCUBHBIX, B3PbIBOOMACHbIX UMK
OpYrux BpeaHbIX ra3os.

7) He cnepyeT ponyckaTb nonagaHns CTPYKku, 06peskoB NpoBOAOB 1 BUHTOB BHYTpb MY.

8) BenTunupyemyto yacte N4 cnepyeT nsonunposatk 0T HebnaronpusTHON cpedbl (Hanpumep, Npu
3KCMnIyaTauumn Ha TEKCTUINbHBIX NPEANpUSTUSIX, B aTMocdepe KOTOPbIX MOTYT NPUCYTCTBOBATL YacTULibl
BOJIOKOH, UM XUMWUYECKMX NPEANPUATUSX, B aTMOCcdepe KOTOPbIX MOTyT CoAepXaTbCsi eaKue rasbl,
cnegyeT UCMONb30BaTh MblNe3aLimMTHY0 0B0MOYKY).

3.2 OpwueHTauus npu ycTaHOBKe, HanM4yme cBOGOAHOro NPpoCcTpaHCTBa U obecneyeHne oxnaxaeHus

B npeobpasoBatenb 4Yactotbl PM150 BCTpoeH BeHTUNATOp, obecneyvBaloWwuii  NpUHyaAUTENBHOE
BO3aywHoe oxnaxaeHue. MY PM150 pgomkeH ycTaHaBnMBaTbCA BepTUKaNbHO C uenblo obecneyeHuns
Hagnexaluen UMpKynauuMmn oxnaxpairoliero sosgyxa. Heobxoammo ocTaBuTb AocTaTodHoe cBoboaHoe
NpOCTPaHCTBO Mexay npeobpasosBatenem uyactotel PM150 u  okpyxawwmmu ero npegmetamu.
MapannenbHo NO ropu3oHTanNM W BepTUKaNM MOXHO YCTaHaBMMBATb HECKONbKO npeobpasosarenem
yactotel PM150. Hiwke npuBeaeHbl KOHKpeTHble TpeboBaHus kK CBOBGOAHOMY MPOCTPaHCTBY, TENMOOTAAYE U
MaccoBOMY pacxofy Bo3ayxa.

- _

2100 Mm

>50 v =50 Mm 2100 Mm
A NG

Puc. 3-1. Cnoco6bl MOHTaxa
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3.3 Cnocobbl kpenneHus

I
PEAKA
N .
a2
@UU%@@ f ]
(a) Kpennexune yepes gBa oTBEpCTUS (b) Kpennexue Ha DIN-pelike

Puc. 3-2. Kpennexue

' He ponyckaeTcsi ncnonb3oBaHve NOTaNHbIX BUHTOB
/4 (n306paxeHbl Ha pucyHke). B npoTnBHOM cnyyae
)

npeobpasoBaTerib 4acTOTbl MOXET ObITb NOBPEXAEH.

- 4
\h’w w )
> . [Ons MoHTaxa npeobpasoBaTens 4acToTbl AOSKHbI
‘ MCMOMNb30BaTbCA BUHTLI B KOMMNIIEKTE C NPYXUHAMU 1
wanbamu.

3.4 [leMOHTaX M MOHTaX KraBuaTypbl U KOXyxa

@ a. CHATME KNEMMHOM KPbILLIKW: 0CNabuTb HeBbINagaloLwme BUHTBI KPbILLKKU, NoKa3aHHble Ha Puc. 3-3
(a), 3aTem CHATb KNEMMHY!IO KPbILLKY B HanpaBneHun, MOKasaHHOM Ha PUCYHKE HUXe.

@b. YcTaHoBKa KNEMMHOW KpbIlwkK (cM. Puc.3-3(b)): BCTaBUTb BEpXHEE KpenneHue KneMMHOM
KPbILLKM B a3, pacnonoXeHHbI B BEPXHEN YacTu kopnyca, B HanpaeneHun 1, a 3aTeM HafaBuTb Ha ABa
HWKHUX KPENMeHNs KNEMMHOW KPbILIKU B HAanpaBneHun 2 [o 3allenkuBaHns B COOTBETCTBYHOLLMX Nas3ax,
pacnonoXxeHHbIX B BEPXHEN YacTu Koprnyca, Nocre Yero 3aTaHyTb BUHTbI, NokasaHHble Ha Puc. 3-3.

~=)

(c) CHATHE KNeMMHOM KPbILWKU (d) YcTaHOBKa KNEMMHOMN KpbILLKX

Puc. 3-3. [leMOHTaX ¥ MOHTaX KnaBuaTypbl U KOXyxa
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3.5 KoHdmrypaumsa nepucepuintHbix ycTponcTs

MCTOYHUK nuTaHus

AsTOMaTUYECKNN
BbIKIIOYaTENb

H B .05

Mpeo6pasoBaTens

KoHTakTop
Yactotbl PM150

—+/PB— TopmosHo

Cetesble peaucTop

Apoccenun
S

R/SIT BbixoaHon punbTtp

BxonHon
dunLTp

[poccenb
asuratens
NepeMeHHOro
ToKa

OnekTpoasurartens

Puc. 3-4. CtaHpapTHas KoHdUrypaums nepmdepuitHbIX yCTPOUCTB
Ta6bnuua 3-1. Onucaxune nepudepuinHbIX YCTPONCTB

V306paxeHune YcTponcTeo HasHauyeHwne

I KaGens MpenHasHayeH ons nepefayn anekTpu4eckmx
CUrHanoB.
MpenHasHayeH anst OTKIOYEHNU 3NEKTPONUTaHNA U
3awuThl 06opyaoBaHUs B CriyyYae HeluTaTHOM
neperpysku. Tun BbiGupaeTcs cneayowmm obpasom:
TOK OTKIIOMEHUSI aBTOMATMUYECKOro BblKMtovaTerns
noabupaetcs B 1,5-2 pasa 601blUe HOMUHANBHOIO
Toka IMY. XapakTtepnctuka BpeMeHu OTKIYEeHNs
aBTOMaTM4eCcKOro BbiKMoYaTens BolbnpaeTcs Ha
OCHOBaHUW XapakTepuCTUKN BpeMeHu 3awmTbl MY ot

ABTOMaTU-
yeckui
BbIKNtOYaTeb
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neperpysku. Tennosas 3almTa He JOMNYyCKaeTcs.
MpenHasHaveHbl A4Na ynyyleHus KoadduumeHTa
MOLLIHOCTU, CHUXKEHUS BMUSIHUSA HecbanaHcupoBaHHOro
TpexdasHOro NMTaH1si NEPEMEHHOro Toka Ha CUCTeMy,
CeteBble noAaBneHns BbICLLUWX rapMOHUK, ocrabnexns
apoccenu BO3AEVCTBUA KOHOYKTUBHBIX N U3MyYaeMbIX NOMEX Ha
nepudepuiHbie yCTPONCTBA 1 OrpaHnyYeHust
BO3AEVCTBUA UMMYNbCHOTO TOKA Ha BbINPAMUTESNbHbIE
MOCTBbI.
MpegHasHaveH Ans ocnabneHvs Bo3nencTeus
KOHAYKTUBHbIX MOMEX, CO3aBaeMblX UCTOYHUKOM
BxoaHown nuTaHus, Ha MY, NoBbILLEHNS NMOMEXOYCTONYNBOCTN
dunbTp MY 1 ocnabneHns Bo3AenCcTBNS KOHAYKTUBHbBIX U
n3ny4aembix nomex, cosgasaemsbix M4, Ha
nepudepuiiHble yCTpONCTBA.
@ TopMOaHOi MpeaHa3HayeH Ansi paccemBaHns aHepruu,

BblpabaTbiBaeMow ABUraTeNnem npu TOPMOXEHNUM, C
uenbo obecnevyeHns BbICTPOTbI TOPMOXKEHMS.
MpepHasHayeH ans ocnabneHns Bo3aencTauns
BbixogHom n3nyyaeMbix NoMex, Co3gaBaeMbIxX

uneTp npeobpasoBaTenem 4actoTbl, Ha nepudeprinHble
yCTpoOWCTBa.
MpenHasHayeH Ans npegoTBpaLLeHUs NOBPEeXaAEHUs
M30NALUMKn anekTpoaBuraTens u kabens B pesynbTtaTte

OEeNCTBUS rapMOHWUYECKOrO HaMPSHKEHUS, CHKEHMUS
@ Opoccenb YacToThbl cpabaTbiBaHUsi CUCTEMbI 3ALLUUTDI,

pesucTop

asuratens BbI3bIBAEMOrO TOKOM yTeuku. [lpoccens ABuraTtens
pekoMeHayeTcs UCNonb3oBaTb, €CNn AnuHa kabens,
coeguHstowero MY n anekTpoasuraTens, npeebilaeT
100 M.

3.5.1 Bb16op nepucdepuitHbIX yCTPONCTB
Ta6nuua 3-2. BbIGop KOMMYyTaLMOHHOW annapaTypbl

Mnowaas nonepeyHoro ceveHus kabens (Mm?) HomuHanb
HbI TOK | HoMuHan
Mogens *+), (), aBTOMaTu | bHbIN TOK
R,S, T PB u,v,w PE YeCcKOoro | KOHTaKTop
BblKkntovaT a(A)
ens (A)
OpHa dasa: 220 B
PM150-2S-0.2B 1,5 1,5 1,5 1,5 10 10
PM150-2S-0.4B 25 1,5 1,5 1,5 16 10
PM150-2S-0.7B 25 1,5 1,5 1,5 16 10
PM150-2S-1.5B 4 25 25 2,5 20 16
PM150-2S-2.2B 4 25 25 25 32 16
Tpu ¢pasbl: 380 B
PM150-4T-0.7B 2,5 2,5 2,5 2,5 6 10
PM150-4T-1.5B 25 25 25 25 10 10
PM150-4T-2.2B 25 25 25 25 16 10
PM150-4T-4.0B 25 25 25 25 16 10
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3.6 MoakniouyeHue

3.6.1CtangapTHasa cxemMa nogkrno4veHus ogHodasHoro npeobpasoBaTtens YacToTbl Ha 220 B

TopMo3HoW pe3uctop

OpHohasHoe e = =
nuTaHue L () (+) PB u
220 B,
50/60 'y N \'
w ©
24V @ ©O
PLC
PM150
TNornyecknii Bxog 1 AO10 o
- D1 AnanoroBbIit Bbixog 0 ~ 10 B
TNoruyeckni Bxog 2 GND °
o DI2
TNoruyecknii Bxo8 3
© © DI3 24V
Tloruyeckuit BXog 4_ BbIX0A ¢ OTKpbITHIM
BLICOKOCKOPOCTHO Di4 Konnextopom 1
uMnynbCHbIA BxoA HI
DI7/HI
GND .
PeneitHbli Bbixog 1
I I ‘0 TOKa, &
30 B nocrosiHHoro Toka, 1 A
+10V
0~10B |
MOCTOsIHHOTO Toka | A
" 1KkOM~5KOM | HE ngths —
0 ~10 B nocTosHHoro |
Toka unm 0 ~ 20 mA A2 H H Casiab no RS485
am 7 OFF
PE

Puc. 3-5. CTaHpapTHasa cxema nogknioyeHus ogHodasHoro npeo6pa3oBaTens YacToTbl Ha 220 B

MpumeyvaHus:

1) CumBonom © 0603HaYeHbl KNEMMbI CUMOBBIX LieMen, a CUMBOMOM © - KNEMMbI Lienei yrpaBneHusi.
2) TopMO3HOW pe3ncTop noabupaeTcs nonb3oBaTenieM ¢ y4eTOM pearbHbiX MapameTpoB NpuBoAa.
Moapo6Hble cBeaeHust cMm. B PykoBoacTee no nogbopy TOpMO3HOro peavcTopa.

3) CurHanbHbI kabenb 1 kabenb NUTaHWs JOMKHBI ObiTb pasHeceHbl. Ecnn Heobxoanmo, YTobbl kabernb
ynpaBsneHus u kabenb NUTaHus nepecekanuck, cneagyeT obecneunTb nepecedenune nog yrnom 90°. Ans
NpoKNaabiBaHUS KOHTPOMbHbLIX Kabenew aHanorosbIX Lienew Hanny4wmnm obpasom NoaxoanT
aKpaHMpoBaHHasA BMTas napa. B kayecTBe cnnoBbIx kabenew NCnonb3yTcs aKpaHMPOBaHHbIE
TpexkunbHble kabenu (Mo xapakrTepucTnkam kabenu anekTpoaBuUraTens oTNNYaTCA OT OBbIYHbIX
kabenen) unu kabenu, oTBevatoLme TpeboBaHuaM PykoBoacTBa no akcnnyataumm MY.
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3.6.2 CtaHpapTHas cxema nofgknioyeHus TpexdasHoro npeobpasoBartens YactoTbl Ha 380 B

Topmo3Hon pe3ucTtop

© ©
TpexdasHbin ) ) PB U
380 B, O R
50/60 I O s \'}
QT w
24V ®0
PLC PM150
TNoruyeckuit Bxog 1 — AO1 ©
© ° DI1 AnanoroBblit Bbixoa 0~ 10 B
TNoruyeckuii BXOR2 GND 0
° ° DI2
Noruyeckwii Bxoa3
° o DI3 24V Boixoa
TNoruyeckuii Bxop 4 o DI4 ﬁoﬂmmﬂm .
BbICOKOCKOPOCTHOH ——
WMNYNbCHBIN BXOR [T DI7/HI
GD PeneiiHblit Bbixog 1
250 B ney )ro/NOCTOSAHHOTO TOKA,
30 B nocTosiHHOro TOKa, 1 A
+10V
0~ 10 B nOCTOAHHOrO TOK3 Al
1 kOM ~ 5 KO Al2 Rsétt'zqs —
0~ 10 B nocTosiHHOrQ Al2 —_—
Toka w0~ 20 mA H Canab no RS485
\'
GND OFF
PE

Puc. 3-6. CtangapTHaa cxeMa noakntoyeHus TpexdasHoro npeobpa3oBaTens YyacToTbl Ha 380 B
3.7 KoHdurypaums knemm

3.7.1 CunoBow KNneMMHUK
a: CunoBble KneMmbl Npu oaHoda3HOM NUTaHUU

LIN
MUTAHUE

u vw
ANEKTPOLBHUTATE b

Pwuc. 3-7. CunosBbie knemMmmsi npu oAgHOa3HOM NUTaHUKU
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b: CunoBble kneMmMbl Npy TpexcasHOM NUTaHUKU

RISITJUJVIW
MATAHUE | SNEXTPORBHTATEb

Puc. 3-8. Cunosbie knemMmmbi Npu TpexdasHomM NnUTaHUmn

Ta6nuua 3-5. HazHayeHMe CUNOBLIX KNeMM

O6o3HayeHne
HasHaueHve knemm
Knemm
RST Knemmbl nutaHna gns nogknodeHuns K 3-oasHoMy UCTOYHUKY
T nepemMeHHoro Toka HanpsbxeHvem 380 B
LN Knemmbl nutaHna gns nogknodeHuns K 1-oasHoMy MCTOYHUKY
’ nepemMeHHoro Toka HanpsbxeHvem 220 B
UV w BbixoaHble knemMbl npeobpasoBaTenst HacToTbl As NOAKMIYEHNS
C K 3-pa3HOMY aCMHXPOHHOMY 3MeKTpOoABUraTento.
+), () MonoxuTenbHas n oTpuuaTenbHas KNemmbl BHYTPEHHEW LUNHBI
NOCTOSIHHOTO TOKa.
Knemma BCTPOEHHOro TOPMO3HOro MOAYNs, NpeAHas3Ha4yeHHas ans
PB NOAKMI0YEHNA TOPMO3HOTo peancTopa. OANH KOoHeL, NoACcoeanHAeTCA
K KNeMMe «+», a Apyrou - K knemme «PB».
D Knemma 3azemnexus
NC He ncnonbayetcs

MpumeyaHus: Mpu noaknoYeHUM NUTaHUs npeobpasoBaTensi YacToTbl HE NPeAbABNAETCS
crneumanbHbix TpeboBaHuii k YepenoBaHuto as. Mepbl NPeaoCTOPOXKHOCTM NPU NOAKITIOHEHUN:

1) Knemwmbl nutanms (R, S, T)/ (L, N)

@ Npu noacoeanHeHun kabenemn ¢ BXoAHOWM CTOpoHbl MY He npeabsBnseTcs cneumanbHbiX
TpeboBaHui kK NocrnegoBaTenbHOCTH as.

2) LWuHa nocTosiHHOrO ToKa (+), (—)

€ Ha knemmax (+) u (-) LUIMHBI NOCTOSIHHOIO TOKa UMEETCs OCTaTOYHOE HaMpPsHKEHWe Nocne OTKIoYeHNs
M4. Mocne Toro, kak uHankatop CHARGE noracHeT, Heo6xoaMmo BbbkaaTb He MeHee 10 MUHYT,
npexage YeM npukacaTtbcsi kK 06opyaoBaHuto. Mpu HeBbINONHEHUN 3TOro TpeboBaHNS BO3HUKAET
0ONacHOCTb MOPaXXEHWUS ANEKTPUYECKMM TOKOM.

€ He ponyckaeTcs nogkntoyeHMe TOPMO3HOIO pe3ncTopa HEMOCPEACTBEHHO K LUMHE MOCTOSIHHOTO TOKa.
Mpu HeBbINONHEHUN 3TOro TpeboBaHWsi BO3HMKaET onacHOCTbL noBpexaenus MY n noxapa.

3) Knemmbl nogkntoyeHmst TOpMO3Horo peauctopa (+), PB

€ [InuHa kabens TOpMO3HOro pe3ncTopa He AoMKHa NpeBbllwaTth 5 M. MNpu HEBLINONHEHNUN 3TOrO
TpeboBaHMsa BO3HUKAET OnacHOCTb NoBpexaeHus M4.

4) BbixogHble knemmbl MY U, V, W

@ He ponyckaetcsi nogknoveHve koHgeHcatopa YKPM unu ycTpoicTsa 3alumThl OT NepeHanpskeHuni K
BbIXOAHOW cTopoHe MY. MNMpn HEBBINONHEHUM 3TOrO TPEGOBaHMSA BO3HUKAET ONACHOCTb NOSIBIIEHNS YaCTbIX
cboeB B paboTe unu nospexaeHus M4.

Mpu ncnonb3oBaHuKn kabensa cnuwkKomM 6onbLION ANVHBI ByAeT co3aaBaTbCs dNEKTPUYECKNIA pe3oHaHC
13-3a BMMSHUS pacnpeaeneHHon eMKoCcTU. OTo NpMBEAET K MOBPEXAEHWIO U30MALMK dnekTpoaBuratens
UIN MOBBILLEHWIO TOKA YTEYKM, B pe3yrnbTtaTte Yyero MY 6yaeT oTknoYeH cUCTEMON 3aLuThl OT NEPErpy3Kku No
Toky. Ecnu anvHa kabens anektpoasuratens npesbiwaet 100 M, psgom c MY gomkeH 6biTb ycTaHOBNEH
Apoccerb Asuratens.

5) Knemma & PE
@ K 3701 KNemme JoMKeH ObITb HaAEXHO NOAKMIOYEH MMaBHbIN NPoBoA 3a3emnexust. Mpu
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HEBbINOMHEHWW 3TOro TpeboBaHUs BO3HMKAET ONACHOCTb MOPAXEHUSI SNIEKTPUYECKAM TOKOM,
HenpaBwbHOM paboTbl Nnu Aaxe nopexaeHus MY.

& He aonyckaeTca nogknyeHne HeﬁTpaanoro npoBoAa UCTOYHUKa MUTAHUA K KneMMme 3a3eMrneHus.

3.7.2 KnemmbI Luenu ynpaBneHus

OOOOOOOO®

OOOOOOOO®

e

fr2a\[ec][eno][ 1 Jf10\[ ai][al2][ac]]

Puc. 3-9. Knemmb! uenu ynpasneHus

Ta6nuua 3-4. OnucaHue KneMM Lenun ynpaeneHus npeobpasosarens Yyactotsl PM150

O6o3HayeHne HavnmeHoBaHne
Tun HasHauyeHwne knemmbl
KNemMMbl KIeMMbI
C 3TOI KNeMmbl NoJaeTcst iuTaHue
Mogaya nuTaHus HanpsbxkeHnem +10 B Ha BHeLUHWI Gnok.
+10V-GND HanpsikeHmem Kak npasuno, ¢ STOVIVKJ'IEMMI:I nopaetcs
+10 B Ha BHELWHWI | NUTAHWE Ha BHELUHWUIA NOTEHLMOMETP C
6nok AvanasoHoM conpoTueneHus 1-5 kOm.
MakcrmanbHbIN BbixogHoM Tok: 10 MA
Mopaya nutaHusa | C aToM KNeMmbl NnogaeTcs nuTaHue
HanpskeHneM HanpsbkeHnem +24 B Ha BHELUHUI Grok.
+24 B Ha uenb Kak npaBuno, ¢ aTol knemmbl nogaeTcst
+24V-COM
Il kaTeropumn nuTaHue Ha Bxoabl DI/DO u BHeluHWe
OnekTponutaHve neperpysku no Aartumkn. MakcumanbHbI BbIXOAHOM
HanpsbKeHUo TOK: 200 MA
MopkntoyeHne K Knemme nuTaHus
HanpsbkeHnem +24 B no ymon4yaHuio.
Korna norunyeckue Bxoabl DI1-DI6 n
BxogHas knemma | auckpeTHbIv BxoA DI7 gomxHbl
PLC BHELLHero yNpaBnsATbCA BHELWHUM curHanom, MJK
WCTOYHUKA NUTaHWS | AOMKeH GblTb NOAKMIOYEH K BHELLHEMY
MCTOYHUKY MUTAHUS U OTKIOYEH OT
KNeMMbI NMoAayn NUTaHUS HanpskeHnem
+24 B.
Al1-GND Ananorosbin BxoA 1 | [inanasoH BxogHoro HanpspkeHus: 0 ~
10 B nocTtosiHHoro Toka/0 ~ 20 MA,
AHanorosbIn BblGupaeTcs Tymbnepamu Al1, Al2 Ha
BX0oq Al2-GND AHanorosbIi Bxof 2 | nnaTe ynpasnenus. Mimneaaxc: 250
KOM (Bxo4 No HanpsikeHuto), 250 Om
(Bx04 No ToKy)
DI1-GND Knemmbl nornyec-
koro Bxoaa 1
DI2-GND Knemmbl nornyec- | MakcumanbHasi BxogHas YactoTa:
Koro Bxoga 2 200 u. UmnepaHc: 2,4 kKOm
Jlornyeckuin Bxoq DI3-GND Knemmbl normyec- | AnanasoH HanpspkeHns ypoBHEBOTO
Koro Bxoaa 3 Bxoda: 9B ~30B
DI4-GND Knemmbl nornyec-
koro Bxoaa 4
DI7/HI-COM Knemmbl nornyec- | MomMrMo doyHKLMI NOrMYecknx BXOA0B
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koro Bxoga 7 unu | DI1-Dl4, oHn moryT ucnons3oBaTbCsi B
BbICOKOCKOPOCTHOWN | KQYeCTBE BbICOKOCKOPOCTHbIX
MMMYNbCHbIA BXOA, | UMNYNbCHBIX BBOAOB.
MakcumanbHas BxogHas YactoTa:
100 klMy,
AHanoroBbIv AO1-GND aHEﬁill\'Ao'\giro [nanasoH BbIXOAHOrO HanpshkeHus: 0 ~
BbIXO[ 10 B. mnepaHc: He meHee 10 kKOMm
BbIxoaa 1
Jornyeckuii Y1-GND Bbixog ¢ oTkpbITbIM | [uanasoH Hanpsbkenusi: 0 ~ 24 B
BbIXO[ KkonnekTopom 1 [Ownana3soH Toka: 0 ~ 50 MA
R1A-RIC HopmansHo MpenenbHble XxapaKTepUCTUKN
Peneitbii OTKpbITasi KnemMma | KOHTaKTOB:
BbIXOL, HopmarnsHo 250 B nepemeHHoro Toka, 3 A,
R1B-R1C 3aKkpbiTasi knemma COS@ =04
30 B nocTtosiHHoro Toka, 1 A
485+-485- Knemmbl nopta CkopoCTb Nepefayun AaHHbIX:
RS485 4800/9600/19200/38400/57600/
MopT 3 115200 6uT/c
RS485 Knemma KPaHMPOBAHHOE | & o eqHbIif pesucTop
«GND» 3aaeMg?31vE|;%nopTa BKIoYaeTcs/BbIkMio4aeTcs Tymbnepom
Ha naHenu ynpaenexus RS485.
Sazinpngs:me PE 3asemrneHue akpaHa | Knemma 3asemneHust akpaHa kabens
B . .ﬁﬁ?oﬂﬂ:a Vcnonb3yeTcs cTaHAapTHbIN ceTeBoun
. o kabenb. MakcumanbHas anvHa kabens:
HbI pa3bem BHELUHed naHenn | gy
ynpasnexus

1. OnucaHue NoAKNMH4YeHUA CUTHaAJNIbHbIX KNeMM:

1) OnucaHue Knemm aHanoroBoro Bxoaa
CnaboTo4Hble aHanorosble curHansl 0cobo NoABepKeHbl BHELLHUM NoMexam, No3ToMy Heobxoanmo
MCMomnb30BaTh 3KPAHMPOBaHHbIN kabernb AnnHon MeHee 20 M, Kak MoKasaHo Ha pucyHKe Huxe. Ecnu
aHanoroBbI BXOAHOW CUMrHamn noctynaeT Ha BHELUHUIA MCTOYHUK NUTaHUS, NogkntoveHve k knemme Al1
BbIMOSHSETCS, Kak noka3aHo Ha Puc. 3-12 (a). Ecnv nctouyHnkom BXO4HOro aHarnoroBoro curHana
HanpsbKeHUst ABNsSieTCs NOTEHUMOMETP, NodknoyeHne K knemme Al1 BbiNonHAEeTCs, Kak nokasaHo Ha Puc. 3-
12 (b).

¢ <20m )
+10V +10v
PM150 PM150
\ Al1 Al
h
0~ 10 B noctosiHHOrO TOKal :
|
I
D—‘EI GND GND
PE PE

Puc. 3-10. Cxema nogknioyeHusi aHanoroeBoro Bxoaa

2) UHcTpyKuMmn no noaknoYeHuto KnemMmm noruyeckoro Bxoga/sbixona
KaGenu nepegayv nornyecknx BXOAHbIX Y BbIXOAHbIX CUrHANOB AOMKHbI ObITb 3KPAHUPOBaHHBLIMU U UMETH
KaK MOXXHO MEHbLUYIO ANUHY. JKpaHbl kabenew AomKHbI Haanexalmm obpasom 3a3emnaTbest B6nunam MY.
3azemneHune aKpaHoOB AOMKHO ObITb BbICOKOYACTOTHLIM 3KBUMOTEHUMaNbHbIM. [nvHa kabenen He JomkHa
npesbliwate 20 meTpoB. Mpu akcnnyataumm MY cnegyeT NpUHATL COOTBETCTBYIOLLME MEPbI MO 3aLuuTe OT
HaBe[EHHbIX NOMeX, CO3[laBaeMbIxX kabensamu NuTaHns. YnpasrneHue pekoMeHayeTcst OCyLLEeCTBSATb C
MCMONb30BaHUEM «CYXMX» KOHTaKTOB.
KaGenu ynpaBneHus 4OMKHbI HAXOAUTLCA Ha PacCTOsHUU He MeHee 20 CM OT CUNOBBIX Lienen n
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CUINBbHOTOYHBIX NUHUIA (HaNpUMep, NUHWIA AnekTpornepeaay, NMMHWA NUTaHWsA ANeKTpoABUraTenen, pene n
KOHTakTOpoB). VX He crnepyeT npoknaabiBaTe napannenbHo CUoBbIM LiensaM. Ecnu HeBo3MoXHO usbexatb
nepeceyeHns C CUMoBbIMY LieNsMK, PEKOMEHAYETCS BbINOMHATL MOHTaX 3N1EeKTPONPOBOAKN
nepnexavKynsapHo, 4Tobbl NpefoTepaTnTL cbon B paboTe npusoaa noa AencTenem nomex. Cm.
VIHCTPYKLUMM NO NOAKIIOYEHMNIO NOTMYECKNX BXOAOB KOHTPOSbHbIX Lienen

@ A: lNopkntoyeHne ¢ UCMNomNb30BaHNEM «CYXUX» KOHTaKTOB

BHewHuit
KoHTpONNEp

BHewHuit
KoHTpONNEP

(a) BHyTpeHHMI UCTOYHUK NUTAHUA (b) BHeLWwHUIA UICTOYHUK NUTaAHUSA

Puc. 3-11. Cxema noaknio4YeHUs ¢ UICNONb30BaHMEM KCYXUX» KOHTAKTOB
4 B: NPN-nogkntoyeHne ¢ oTKpbITbIM KOMNMEeKTOpoM

BHewHwit
KoHTponnep

Brewnnit

PM150 KoHTpORNEp

Bamsikanme

(a) BHyTpPeHHUI UCTOYHUK NUTAHUA (b) BHewWwHMN UCTOYHUK NUTAHUA

Puc. 3-12. Cxema NPN-nopakrno4eHUsi C OTKPbITbIM KOJINIEKTOPOM
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@ C: PNP-nogkno4eHne ¢ OTKPbITbIM KOMNEKTOPOM

BHewHwii
KoHTpONNEp 2B

BHewHmit
KoHTpOnNep 2

PM150 PM150

Q Knewma «GND»

O Knemma «GND»
Mepembruka Nepembiuka

OnpokHas
“’ 1]
OnpokHas

sa:

(a) BHyTPEHHMIN UCTOYHUK NUTAHUA

Knewwa «GND»

(b) BHeLIHNI UCTOYHUK NUTAHUA

Puc. 3-13. Cxema PNP-nogkntoyeHuns ¢ oTKpbITbIM KONNIEKTOPOM

3) MHCprKU,VIVI no NOAKNKYEeHUIK KrneMMbl NTIOrM4ecKoro Bbixoga

PM150 PM150

+

5B OnTpoHHas +5B OnTpoHHas
napa napa
[MoBbilwatoLwmmn ToBbiuaoWMit
pesuctop

peaucTop

Knemwa «GND»

Knewmma «GND»

(a) BHyTPEHHMI UCTOYHUK NUTAHUA (b) BHeLIHNI UCTOYHUK NUTAHUA

Puc. 3-14. CxeMa noaknoUYeHUsi BbIXOAHbIX KIIEMM C UCMOJNIb30BaHMEM MOBLILLAKOLMUX PE3UCTOPOB

PM150 PM150

2B 448 2B 1248

+5B OnTpoHHas =~ +5 BOI‘ITpOHHaﬂ I_,‘l:l_
napa 1 napa 1

Pene Pene
- < 30E

O
Knemma «GND»|

Knemma «GND!

Puc. 3-15. CxeMa noaknioYeHUs BbIXOAHbLIX KIEMM C UCMONb30BaHUEM pene

BHMUMAHMUE!

Korpa HanpsikeHve kaTylku pene Huxe 24 B, B kayecTBe AenvTens HanpshkeHus mexay pene u
BbIXOAHOW KNEeMMOW [OSMKeH ObITb YCTAHOBMEH PE3NCTOP B 3aBUCMMOCTM OT COMPOTUBIEHUS KaTYLLKM.
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4) HCTpYKLMK NO NOAKIMIOYEHUIO KNeMMbl peneHoro Bbixoga
Mnatel ynpaBnexusi npeobpasoBaTtensimm YactoTbl cepum PM150 cHabxeHbl 0gHUM NporpaMmmnpyemMsim
peneiHbIM BbIXOAOM C «CyXMM» KOHTakToM. PeneiiHbiMu koHTakTamu senstotest R1A/R1B/R1C.
KoHTaktbl R1A 1 R1C HopmanbHO OTKpbIThI, @ koHTakTbl R1B n R1C HopmanbHo 3akpbiThl. MNoapobHble
cBefeHusi cM. B onncaHuy napametpa F05.02.

BHUMAHME!
Mpu HaNWYMN MHAYKTUBHOWN Harpysku (HanpuMep, aNeKTPOMarHTHOroO pene Unu KoHTakTopa) HeobxoanMo
npeaycMoTpeTb Lenb 3aluThl OT NepeHanpsxeHns. 3To MoxeT BbiTb, Hanpumep, punbTpytowwas uens RC
(TOK yTEYKM KOTOPOW AOMKEH ObITb MEHbLLE TOKa YAepXKaHWS ynpaBnseMoro KoHTakTopa unu pene),
Nbe30pe3ncTop UM OrpaHNYUTENbHLIN AnoA. B cnyyae anekTpoMarHWTHOM Lienu NOCTOSIHHOTO ToKa
0653aTenbHO A0MKHA YYNTBIBATLCA NOMAPHOCTL. PUNLTPYIOLLME YCTPONCTBA A0MKHbI ObITh YCTAHOBMEHbI
BONN3N pene nnm KoHTakTopa.
5) MHCTPYKUMM NO MCMONb30BaHMIO NepekniovaTensi ypoBHS CUrHanoB

AT2?  RS485

: [ﬁ
v OFF

3aBoackas
Knemma HasHaueHue HacTpomka no
yMonyaHuio
Al2 I: BxoA o Toky (0 ~ 20 MA); V: Bxog no Hanpsixenuio (0~ 10 B) 0~108B
Bbi6op okoHeuvHoro peanctopa 485; BKI1.: npeagycmoTpeH OKOHeYHbIV
RS485 | okoHe4HbIl pe3nctop 120 Om, BbIKJ.: okOHe4YHbIN pe3ncTop He pesucTop He
npeaycMoTpeH npeaycMoTpeH

3.8 3awmTa oT BO3AENCTBUA INEKTPOMarHUTHbIX MOMeX

Beuay npuHumna geictaus MY npu ero akcnnyatauum Hen3bexHo Co3aatoTca onpeaeneHHbIe NoMexu.
OHKM mMoryT okasblBaTb BO3AeNCTBME Ha Apyroe obopyaoBaHue, NpUBOASA K nosiBneHnio c6oes B paboTe.
Kpome Toro, nockonbKy BHyTpeHHUIA cnaboTouHbI aneKkTpuyeckuii curdan MY Takke nogsepxeH
BO3JENCTBUIO NOMeX, co3gaBaeMblx camum MY n gpyrum obopyaoBaHmem, 06s13aTenbHO JOMKHbI OblTh
NPUHSATBI MEpbl 3aLLUTbI OT BO3AENCTBUS SNEKTPOMArHUTHbIX MOMeX. YToObl YMEHBLUUTL UMW UCKITHOYNUTD
BO3ENCTBME NOMEX, co3aaBaeMbIx nNpu pabote MY, Ha gpyroe o6opynosaHue v 3awmututs MY ot
BO3AENCTBUSA NOMEX, COo3aBaeMblx nNpu paboTe Apyroro obopyaoBaHWs, B 3TOM pasgene AaeTcs kpaTkoe
onvcaHue nopsiaka NofaBeHns NOMeX, OpraHn3aumn 3a3emeHunsl, ocnabneHns Toka yTeuku un
npuMeHeHust GUNbTPOB B LIENAX NUTaHWS.

3.8.1 NopaBneHne nomex

Korpa nepudepuitHoe obopynosaHue v MY 3anntaHbl OT O4HOW pacnpenenuTenbHOW CUCTEMbI,
nomexu, cosgaBaemble npu paboTe MY, MoryT nepeaasaTbcs Ha Apyroe obopygoBaHue. TO NPUBOANT K
HenpaBWnbHON paboTe M/Mnn BO3HNKHOBEHWIO HencrpaBHOCTeN. B AaHHOM cnyyae criefyeT NpuHATL
HUXEeNepevncrneHHble Mepbl:

1) YcTaHoBuTb unnbTp nomex Ha Bxoae MY;

2) YcTaHoBUTbL hunbTp NUTaHWUSA Ha BXO4e COOTBETCTBYIOLLEro 060pyaoBaHus;

3) Vcnonb3oBaTb U30NUPYHOLLMIA TpaHcopMaTop AMs U3onsauun Nyt nepegaydm nomex mexay MY un
Apyrum obopynosaHuem.

MockonbKy anekTponpoBoaka nepudepuinHoro obopyaosanus u NY npeacraensiet cobon uensb,
HEen3BeXxxHO MMEIOLLMINCS TOK YTEYKN MHBEPTOPA Ha 3eMI0 NpuBeAeT K HenpasunbHon pabote
obopyaoBaHUs UMM BO3HUKHOBEHWIO HEUCNPaBHOCTEN.

CnepyeT oTcoeanHUTb 3a3emneHne obopyaoBaHus, 4Tobbl n3bexaTb HenpaBunbHON paboTel n/mnm
BO3HWKHOBEHWS HeucnpaBHocTel. YyBcTBUTENbHOE 060PYA0BaHNE Y KOHTPOSbHbIE Kabenu AOMmKHbI 6bITb
YCTaHOBIIEHbI Kak MOXHO Aanblue ot MY.

CnaboTouHble kabenu ynpasnstoLmx Lenei (KOHTpornbHble kabenun) AOMKHb! 6biTb CHaBXeHbI
AKpaHMpYyHoLLEel ONNeTKON N HaaeXHo 3a3eMreHbl. [OMmKHO NPUMEHATLCA 3KBUMNOTEHLMAaNbHOe
BbICOKOYACTOTHOE 3a3emrieHne. B kayecTBe anbTepHaTWBbI CUrHanbHble kabenu mMoryT BbiTb NPONOXeHbI B
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MeTannuyeckmx kabenenposogax, paccTosHUe Mexay KOTOPbIMU AOIMKHO ObiTb He MeHee 20 cm. Mpu aTom
nX cnegyeT pacnonaratb kak MOXHO ganblue oT kabenew MY n ero nepudepuitHbix yctpoicTs. He
[onycKaeTcsa NpoknaabiBaTe KOHTPOIbHLIE kKabenu napannenbHO CUMoBbIM KabenaM unm o6 bLeanHNATL KX.

Ecnun nepecevenne HensbexHo, KOHTPOMbHbIE Kabenu AOMKHLI OPTOroHanbHO nepecekaTtb kabenu
nMTaHns.

Kabenun anekTpoasuraTens AOMmKHbI BGbiTb NPONOXEHbI B TONICTOM 3aliMTHOM kabenenposopae,
Hanpvmep, B Tpybe C TONWMHON cTeHkn Bonee 2 MM, unn B kabenbHoM kaHane. Cunoeble kabenu moryT
6bITb NPONOXEHbLI B MeTanM4yeckoM kabenenposoae 1 HaAexHo 3a3eMreHbl SKpaHUPYoLLLE ONETKON.

[Mpy noaknoYeHnn anekTpoasUraTensa AOMKHbI MCMONb30BaTbCA 4-XurbHble kabenu. OAnH KoHew,
0[HOro 13 3TNX kabenen fomxeH BbiTb 3a3emneH B6nuan MY, a Apyroit KOHeL, - NOACOENHEH K KOpnycy
anekTpoaBuraTens.

Bxopa v Bbixoz MY cooTBETCTBEHHO AOMMKHbI BbITh OCHALLEHbI (PUNBLTPOM PaaMonomMex U unbTpoM
ceTeBbIX NoMex. Hanpumep, dheppuToBbI CMHGA3HbI ApOCcCenb MOXET NOAABMATbL PaANOYACTOTHbIE
nomexu nuHuii anektponepeaay.lpu 6onbLuon rpynne yctaHoBneHHbIx MY ob6s3aTensHa yctaHoBka
ceTeBbIX Apoccenein. Heo6xoanMmMo NPOKOHTPONMPOBaTL COBOKYMHbIVA YPOBEHb MOMEX, NOCTYNALWMX Ha
nuTaloLwmn TpaHcopmatop. B kputnyeckux cryyasx pekoMeHayeTcst UCMonb30BaTh akTUBHbIE PUNbTPbI
noAaeneHnst rapMoHuK.Jkennyataums MY B ceTax ¢ NOAKMNOYEHHLIMU YCTaHOBKaMM KOMNEHcaLMm
peakTMBHON MOLLHOCTMN He AonycKaeTcs.

3.8.2 3azemneHue
PekomeHayemas cxema 3a3eMneHus mokasaHa Ha PUCYHKE HUXeE:

v/ X

ny ny ny ny ny ny

S

-

l\ﬂ——- @

Puc. 3-17v

[ns ymeHbLUEeHUS UMMNeaaHca CUCTEMbI 3a3eMIIeHNS AOMKHbI UCMOMb30BaTbLCA MHOTOXWUIbHLIE Kabenu
MaKCUMarnbHOro CEYEHNS C MakCMManbHO BO3MOXHOM NIoLWaablo NOBEPXHOCTY NPOBOAHUKOB
(MHOrOXWMbHbIE);

[nvHa npoBoAOB 3a3eMIeHnst AoMmMKHA GblTb Kak MOXXHO MeHbLUE;

Touka 3a3eMneHus 4OMmKHa HaXoAMUTbCA Kak MOXHO 6nivke k MY;

OpmMH KoHeL oaHon 13 4 xwun kabensi oormkeH 6biTb 3azemneH B6nu3m MY, a gpyrow KoHew, -
NoAcoeaMHEH K KneMMe 3a3eMreHus anekTpoasuratens. Jlydwero addpekta MOXHO JOCTUYb, ECNN
anekTpoasuratens U MY ocHalleHbl cneumanbHbIMY 3a3eMISAOLLMMY NEKTPOAAMM.

Korga knemMmbl 3a3eMreHust pasnuyHbIX YCTPOWUCTB COeAUHEHBI Mexy COBOW, TOK yTEYKM CTaHOBUTCS
MCTOYHUKOM MOMEX, BO3ENCTBME KOTOPbIX MOXET NOBNUATL Ha paboTy Apyroro o6opyaoBaHWs, BXOASLLETO
B cuctemy. Noatomy knemmbl 3azemnenus MY n apyroro ysasumoro o6opyaoBaHus 4OMKHbI GblTb
M30MMpoBaHbl ApYr OT Apyra.

Kabenb 3a3eMneHnsi LOMKEH HAaX0AMTbCS BAANW OT BXOAHbBIX M BbIXOAHbIX Lienei YyBCTBUTENBbHOTIO K
nomexam obopyaoBaHus.

3.8.3 OcnabneHue Toka yTeuku

ToK yTeuku NpoxoauT Yepes MexdasHyo pacrnpeieneHHyo eMKocTb kabens Ha Bxoge v Bbixoae MY.
Ero BenuunHa onpegensieTcs pacnpefeneHHon eMKOCTbI0 U YacToTol kommyTauun. OH noppasgensieTcs
Ha TOK YyTEYKM Ha 3eMIo U MexdasHbIN TOK yTEUKM.

TOK yTeYKkn Ha 3eMIo He TOMbKO MPOTEKaeT BHYTPU CUCTEMbI MPUBOAA, HO Takke MOXET oka3blBaTb
BMUsiHWE Ha Apyroe obopyaoBaHune Yepes KOHTYP 3a3eMrneHns. Tako TOK YTeUKM MOXET NPUBECTH K
HeucnpasHocTh Y30 u apyroro o6opyaoBaHusi. BenmunHa Toka yTeukn Ha 3eMIo NpsiMo NponopLmMoHanbHa
YyacToTe kommyTauum MY, anuHe kabenew anekTpoaBuUraTens U napasutHon emkocTu. MNoatomy Hanbonee
[encTBEeHHbIM M 3 EKTUBHBIM CNOCOBOM OcnabneHns Toka yTeukn Ha 3eMio ABNSETCS CHUXKeHNe
4acTOTbl KOMMYTaLMM U MUHUMU3aLMS ONMHbI Kabenen anekTpoaBuraTens.

Bbiclume rapmMoHuKkn MexdasHoro Toka yTeuku, Npoxoasilero Mexay kabensiMm Ha BbIXOOHON CTOPOHe
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npvBOZAa, COKpaLLaloT CPOK Cryx6bl kabenei 1 MoryT NPUBECTH K HEUCMPABHOCTM APYroro o6opyaoBaHus.
OdekTnBHOE 0cnabneHne MexdgasHoOro Toka yTeuku Takke MoXeT ObiTb 4OCTUMHYTO NyTEM
YCTaHOBKW AOMONHUTENbHBIX ApOCcenen aoBuraTensi.

3.8.4 Ucnonb3oBaHue hunbTpa NUTaHUA

Mockonbky NpeobpasoBaTenu YacToTbl MOryT CO3[aBaTh CUMbHbIE MOMEXW U YYBCTBUTESbHbI K
OENCTBUIO BHELLHMX MOMEX, PEKOMEHAYETCS UCMOoNb30BaTh punbTpbl NUTaHus. Mpu ncnonb3osaHum
hMNbTPOB NUTaHNSA AOMKHBI COBNIOAATLCA CrneayoLwmne NHCTPYKLUUK:

Kopnyc cdounbTpa gomkeH 6biTb HaOEeXHO 3a3eMreH;

BxopaHble kabenu dunbTpa A0MKHLI HAXOANTLCS Kak MOXHO Aanblue OT BbIXOAHbIX kabenen Bo
nsbexaHune B3anMHOro BNUSHUS;

DunbTp AOMKEH BbITb YCTAHOBMNEH Kak MOXHO 6rivke k MY;

dunbTp 1 MY gomkHbI ObITb NOAKMNIOYEHDBI K 0OLLEMY KOHTYPY 3a3eMIEHUS.
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MnaBa 4. Onepauuu n oto6paxeHue

4.1 OGwee onucaHue knasuaTypbl

BcTpoeHHas naHernb ynpaBrieHust NpeacTaensieT coboit ynpoLLeHHbIN YernoBeko-MallMHHbI
nHTepdenc (UMW), nocpeaCTBOM KOTOPOro MOXHO U3MEHATb (OYHKUMOHAsbHbIE NapaMeTpbl
npeoGpasoBaTensi HacToTbl, KOHTPONMPOBaTb ycrnoBust pa6oTsl MY, ocyLecTBRsATL yripaBneHve
3anyckom/ocTaHOBKOM 1 T.4. BHewwHui Buag 1 paboyasi obnacte naHenu ynpaBneHunsi noka3aHbl Ha pUCYHKe
HUXe:

RUN TRIF_LOC/REM FWD/REV

Puc. 4-1. KnaBunatypa

4.1.1 KnaBuluM 1 NOTEHUMOMETP Ha NaHenu
Ha knaBunatype nmeetca 8 knasuLl U NOTEHUMOMETP. Ha3HayeHne BCeX anemMeHTOB ynpasneHus
onncaHo B Tabnuue 4-1.

Ta6nuua 4-1. HasHaueHve KnaBuLL Ha KNaBuaType

O60o3HayeHne HavmeHoBaHue HasHauyeHune

ESC Bbixon Bxoa vunu BbIxod U3 MEHIO YpOBHS |

e Beoa MoypoBHeBBbI BXoA B pa3aernbl MeHo 1
noATBEPXKAEHWE HACTPOMKM NapameTpoB
YBenuyeHne 3HayeHus UM Homepa

A YBenuyexune
PYHKLMOHANBLHOTO KoAa
YMEHbLUEHNE 3HAYEHUsI UNN HoMepa

Y YMeHbLUeHVe P
YHKLMOHANBLHOTO Kofa
Bbi6op oTobpaxaemblx napamMeTpoB No oyepeau B

Mepexon COCTOSIHUM OCTaHOBKM Unu paboTbl 1 BbIGOP
M3MeHsieMoii LMdpbl NpU M3MEHEHUN NapamMeTpoB
MHorodbyHK- HasHavyaemble dyHKUUM (HanpumMep, BbIGOP TONYKO-
4 BOrO pexuma nepemMeLleHus u Goictpasi cMeHa uc-

MF.K LMoHanbHas

TOYHWKA yNpaBReHWst NN HanpaBneHNs BpaLLEeHWs )
Knaeuwa .
B COOTBETCTBUW C HAcTporikon napameTtpa F16.00
3anyck npeobpasoBaTesns YacToTbl B pexume
@ RUN 3anyck YCK Tpeobp p

ynpasneHus ¢ Knasuarypsl
OcTaHoBKa NpeobpasoBaTens 4acToTbl, KOrAa OH
HaxoAWUTCS B COCTOSHWUM paboThl, U BbINONHEHWe
OcTaHoB/Cbpoc | onepaumn cbpoca, koraa OH HaXoaUTCS B COCTOSIHUM
oTkasa. PYHKUMM JaHHON KNaBWLLK OrpaHnYMBaKoTCA
napametpom F16.01.
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MpeobpasoBaTenb YacToTbl aBTOMATUYECKM
STOP CoueTaHus
RUN T TRST OCTaHaBNMBaeTCs NPU OAHOBPEMEHHOM HaXaTiu

KnasuLl
KnaBuLl 3anycka U octaHoBa.

4.1.2 UupukaTopbl Ha KnaBuaTtype
Ha knaBuaTtype nmeetcs 8 nHaukaTopos. VIx HazHayeHne onvcaHo B Tabnuue 4-2.

Ta6nuua 4-2. OnucaHue MHAUKATOPOB

MuamkaTop HanmeHoBaHne 3HaveHve
WHamkaTop ropuT: oTobpaxxaembim
My YacToTa A b rop P
napameTpoMm sIBMsiETCS YacToTa.
WHamkaTop ropuT: oTobpaxxaembim
B Hanps»xeHue A b rop P
napameTpoM SBNSIETCS HaNpsKEHME.
MHamkaTop ropuT: oTobpaxxaembim
EnnHnua A Tok A b rop P
napameTpoM SIBNSIETCS cua Toka.
N3MepeHust
o MpoLeHT WHamkaTop ropuT: oTobpaxxaembim
° P napameTpoMm SIBNSieTCH NPOLEHTHas BeNuymHa.
Hw oguH
[Mpoune eanHuubl | Mpoyne napameTpbl NN OTCYTCTBUE
VHAMKaTOpP He
n3MepeHust napameTpos
roput
MHavkaTop ropuT: NpuBOA BpalLaeTcs Hasa
Bpauwenue I/IHﬂl/u(aTop Hepro MTp' n vﬁaop BLua aetcs A
FWD/REV Bnepes unu A P pUT: MPMBOA BpaLL
Hasag Brepe/
ViHaukaTop MyraeT: Cisiluii pexmm
WHauvkaTop roput: YnpaBneHue
Knasunartypa, OCYLLECTBNAETCA Yepes BXoabl
LOC/REM KNemmbl nnm MHavkaTop He ropuT: YnpasneHve
KOMMYHUKALMOHH | OCYLLECTBNSETCA C KnasuaTtypbl
bl KaHan MHavkaTop MuraeT: YnpasneHue ocyLecTB-
CocTtosiHne
NSeTCA N0 KOMMYHMWKALMOHHOMY KaHany
WHpukaTop roput: CoctosiHne paboThbl
CocTtosiHne MHankaTop He ropuT: CoCcTOsHME OCTaHOBKM
(3eneHas pa6oTbl WHpovkaTop Muraet: HaxoxaeHue B npouecce
pamka) 0CTaHOBKM
D MHavkaTop roput: COCTOsSIHWE HEeMcnpaBHOCTU
CocTtosiHne WHavkaTop He ropuT: HopmanbHoe cocTosiHve
(Kpachas HeucnpaBHOCTU | MHAnkaTop MuraeT: CocTosiHue
pamka) npeaynpexaeHus

4.1.3 UucdpoBou gucnnen Ha knaBuatype

Ha naHenu nmeetcst 5-3HauHbI CBETOAMOAHBIV (LMMPOBOIA) ANCMNEN, HA KOTOPOM MOXET
oTobpaxaTbCs 3a4aHHas YacToTa, BbIXOAHAs YacToTa U Apyrue napameTpebl, AaHHbIe KOHTPOMS U
aBapuiiHble kofbl. B Tabnuue 4-3 onucbiBaeTcs 3HaYeHUe CMMBOSIOB, OTOGpaxaeMblx Ha KnasuaType.

Ta6nuua 4-3. 3HayeHue oTobGpaxaeMbIiX CUMBOJIOB

OTto6pa- OT1o6pa- OTto6pa- OT06pa-
= 3HayeHune = 3HayeHune = 3HayeHune = 3HayeHune
Xaemblin Xaemblin Xaemblin Kaembln
cumBona cumBona cumBona cumBona
cumBon cumBon cumBon cumBon
]
0 0 A A ! [ q s
| | B
! 1 b b ! J | T
c 2 i ¢ t K i t
7 - ]
:: 3 (g C L L U U
L' d d mn N N U
1] =
E n
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4.1.4 CooOLweHus
Mpu 3aBepLLeHUN onpedeneHHbIX onepauuii BbIBOOAATCS COOTBETCTBYOLLME COOBLLEHNs. TekcT
COOBLLEHUI 1 NX 3HaYeHWe nNpuBeaeHbl B Tabnuue 4-4.

Ta6nuua 4-4. TekcT coobLueHnIn

TekcT coobuieHus 3HayeHue TekcT coobuieHus 3HayeHne
BbinonHsieTcs
naeHTUmKaums
Err00 ~ Err99 Twun HencnpaBHOCTH TUNE A douaul
napameTpos
anekTpoaBUraTens
Twun aBapunHOro
A00 ~ A99 P -END- 3anuck napameTpa
curHana

4.2 MpocmoTp 1 nameHeHue (PYHKLUMOHANbHbIX KOAOB

Knasunatypa PM150 umeeT TpexypoBHEBOE MEHIO.

¢ TpexypoBHEBOE MEHI0 COCTOUT M3 rpynnbl PyHKLMOHAMNbHbLIX KOAOB (YPOoBeHb |), hyHKLUMOHaNbHOro
koAa (ypoBeHb Il) n 3HayeHusi HacTporkK pyHKUMOHanbHOro koaa (ypoBeHs lIl), kak nokasaHo Ha PucyHke
4-2.

Ecnu undppa muraet, Heobxoanmo HaxaTb
MapameTp cocToaHua MeHto yposHs | -
(oTOBpaeH!e Mo yMONHaHMio) (BBIGOP rPyNMbl hyHKLMOHAMBHBIX KOAIOB) ANA U3MEHEHA LMdpb!

ESC

50.00-— | FOO

MeHI0
Mepeknioterne
napameTpa CpCTOSHMA

Bosspat
MeHio ypoeHs Il
(BbIBOP /N

(byHKUMOHANBHOrO  BosspaT
Kopa)

Beoa ]
Crepytowmii

yHKUMOHANbHLIT @ @ @

MeHto yposHs Il - Q - Koa
[ . HacTpoiika 3Ha4eHus E
( s 4 CoxpaHuTb

DYHKLMOHamNLHOTO kopa) .
He coxpaxaTtb HacTPONKy

HacTpoiKy

Puc. 4-3. Cxema paboTbl ¢ kKnaBuaTypom

MosicHeHuwe: B meHto ypoBHs |l nonb3oBaTenb MoXeT HaxaTb knasuiy ESC nnu ENT, 4Tobbl
BEPHYTbCA B MeHI0 ypoBHsi |l. PasHuua coctouT B cnegytowem: Ecnu nonb3osarentio He TpebyeTtcs
M3MEHSATb HaCcTPOINKY PYHKLMOHANbHOro kogda, Heobxoammo HaxaTb knasuwy ENT, yTobbl aBTOMaTnyecku
nepevitn K cnegyroLiemy yHKLMOHaNnbHOMY kofy. ECcrnv HacTponkn dyHKLMOHaNbHOro koga u3MeHeHsbl, To
npu HaxaTtum knasuwm ENT Ha 1 cekyHay nosiButcsa coobleHune «-END-». MNMocne atoro cHoBa
0TOOpPa3ATCH TeKyLUMe HaCTPOMKM PYHKLMOHaNbHOro koga. Mpu NoBTOPHOM HaxaTum knasuwm «ENT»
6yaeT aBTOMaTUYECKM BbINOMNHEH Nepexo K cneaytowemMy dyHKUMOHansHOMY Kogy. YTo6bl OTMEHUTL
N3MEHEeHNs TeKyLLero napameTpa u cpasy xe nepenTy K TekyLiemy dyHKLuMoHansHoMy Koy Ha yposHe |,
HeobxoamMMo HaxaTb knasuwy «ESC».

¢ [lanee npuBoguTcsa NpumMep M3MeHeHusi 3HaveHust napameTtpa F1-02 Ha 15,00 Iy,
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Fonoft™ | 50 300 ] oo

Puc. 4-4. Mpumep M3MeHeHUA 3Ha4YeHUsA napameTpa

Ecnu undpa napameTpa B MeHto ypoBHS |l He MuraeT, aTo 03Ha4aeT, YTo napameTp He MOXeT ObITb
n3mMeHeH. JT0 MoxeT 6bITb 06YCNOBNEHO CreAyLWUMI NMPUYUHAMM:

(1) Takor chyHKLUMOHaNbHbBIA KOA AOCTYMNEH TONbKO AN CYATLIBAHUS - Hanpumep, moaens MY,
haKTUYeCckn onpeaeneHHbIn napaMeTp 1 napameTp XxypHana paboTb.

(2) Takom hyHKLMOHANbHBI KOA PYHKLMN HE MOXKET OblTb U3MEHEH B COCTOSIHUM paboTbl U MOXET
6bITb U3MEHEH TOSIbKO B COCTOSIHUM OCTaHOBaA.

4.3 MpocMoTp NnapaMeTpOB COCTOSAHUSA

B MeHIo nmetoTca napaMeTpbl COCTOSIHUSA OCTaHOBa U napamMeTpbl COCTOSHMS paboThl.

MpenycmoTpeHo 4 napameTpa COCTOSIHUS B YCIIOBUAX OCTaHoBa 1nu paboTsl. MapameTpbl COCTOSAHUS
oToBpaxaloTCs NpM HaXaTUK KNaBuLWK «>>» Ha knasuaTtype. OTobpaxaemble NapameTpbl ONpeaensoTces
3HayeHusiMu napameTpos F16.03 ~ F16.06 (napameTpbl cocTosiHus paboTtel 1 ~ 4), F16.07 ~ F16.10
(napameTpbl cocTosiHMst ocTaHoBa 1 ~ 4). MoxeT 6biTb BbibpaHa rpynna U00.

4.4 ABTOHacTpoWKa 3anekTpoaBuraTens

HacTpoiika BO3MOXHa TONbKO NPU BKIIOYEHHOM pexume yrnpaBneHusi ¢ knasuaTypbl. Heobxoammo
YCTaHOBUTb PEXUM HACTPOWKM (NPpWU OTCYTCTBUM BPALLLEHUS UMK NPU BpaLLeHnn) 1 HaxaTb knasuwy «ENT»
Ans noateepxaeHust. MNocne aToro Ha aucnnee knaematypbl oTobpasntcs coobuieHne « TUNE». MNotom
Heobxoammo HaxaTb knasuwy «RUN», nocne yero npeobpasoBartenb 4acTOTbl HA4YHET YCKOPATb 1
3ameanaTb BpalleHve anekTpoasuratens. 3atem OyaeT BbINONHEH peBepc, U 3aropuTca MHAUKaTop
paboTbl. [POAOMKUTENBHOCTE HACTPOMKN COCTaBMSET OKONO ABYX MUHYT. [ocne 3aBepLUeHNs HaCTPOK/
coobuweHne « TUNE» ncuesHeT ¢ gucnnes, n cHoBa Ha4YHyT oTobpaxaTbCcs napameTpbl.

4.5 YcrtaHoBKa napons

Mpeobpa3oBaTenb YacTOTbl UMEET PYHKLMIO 3aLLmnTbl Naponem. Npu 3ToM ncnons3yeTca
nonb3oBaTenbCkuii naponb, u napametp FO0.00 gomkeH 6bITb YCTAHOBMEH PaBHLIM 3HAYEHWNIO, OTIINYHOMY
OT Hyns. [locne NATU MUHYT HEMCMONbL30BaHWA KNaBMaTypbl BKIOYAETCA 3alumTa naponem, u Ha gucnnee
KnaBuaTypbl Ha4YMHaeT oTobpaxaTtbes «-----». [Tonb3oBaTenb CMOXET BOMTU B MEHIO TONMbKO Nocre BBoAa
npaBWnbHOro Napons.

CyluecTByeT Tpu cnocoba BKMIOYEHUS 3aLLUTbI Naponem:

Cnocob 1: YctaHoBuTb napameTp F00.00 paBHbIM 3HAa4YEHWIO, OTIIMYHOMY OT HyNs, a 3aTeM
O[IHOBPEMEHHO HaxaTb knaBuwwmn «ESC» n «<ENT».

Cnocob 2: YctaHoBuTb napameTtp F00.00 paBHbIM 3HAYEHWIO, OTIIMYHOMY OT HYISi, NOCMeE Yero He
ucnonb3oBaThb KNaBuaTypy B TeyeHune nat MuHyT. Cnocob 3: YcraHosuTb napametp F00.00 paBHbIM
3HaYeHUIo, OTIIMYHOMY OT HYMS, @ 3aTeM MOSTHOCTHIO BbIKIOYUTL U MOBTOPHO BKIMIOYUTL NUTaHKE.

[insa oTkNoYeHUs yHKLUM 3aLmTel naporem HeobxoaMMo BBECTU Napofb U YyCTaHOBUTL NapaMeTp
F00.00 paBHbim 0.

4.6 BnokupoBka knaBuaTypbl

4.6.1 BnokupoBKa KnaBuaTypbl
CyluectByeT Tpu cnocoba HemeanneHHoN BGrOKMPOBKY BCEX UMM HEKOTOPbIX KNaBWLL KnaBuaTyphbl; CM.
onpegeneHve dyHkUmMoHansHoro koga F16.02.
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Cnocob 1: YctaHoBuTb napameTp F16.02 paBHbIM 3Ha4YE€HMI0, OTIIMYHOMY OT Hyns, a 3aTem
0OQHOBpPEeMEHHO HaxaTb knaBuwwn «kESC» n «kENT».

Cnocob 2: YctaHoBuTb napameTp F16.02 paBHbIM 3HAY€HMIO, OTIIMYHOMY OT HYIsl, NOCMe Yero He
1cnonb3oBaTh KnaBuaTypy B TEYEHUE NSATU MUHYT.

Cnocob 3: YctaHoBuTb napameTp F16.02 paBHbIM 3HAY€HMWIO, OTIIMYHOMY OT HYIsl, @ 3aTEM MONTHOCTbIO
BbIKMIOYUTb U MOBTOPHO BKMOYUTH NUTaHUeE.
4.6.2 Pa36nokupoBkKa knaBmaTtypbl

[ns pa36nokMpoBKM knaBmaTypbl HEOBGXOAMMO OHOBPEMEHHO HaxaTb knaBuwm «ESCx» n «>>». MNpu
BbINOSIHEHWM Onepauny pa3bnoknpoBkM 3HayeHne napameTtpa F16.02 He nameHsieTcsi. To 03HavaeT, YTo
npu HacTynneHun ycnosuin 6roknpoBKY knaesunaTypa byaeTt 3abnokmposaHa NnoBTopHO. Ecnn 6Gnokuposka
naHenu ynpaeneHus He TpebyeTcs, To nocne pastnokvposky napameTp F16.02 gomkeH 6bITb yCTaHOBNEH
paBHbIM 0.

4.7 OnucaHue (PpyHKLUMOHANbHbIX KOAOB B MEHIO ObLICTPOro gocTtyna

B nporpammHom obecneveHnn Bepcun Boile V1.07 pexvMm MeHIo 3aBOACKON HAaCTPOMKN U3MEHEH Ha
pexuM meHto Beictporo goctyna (F00.01 = 1). Ans HAacTpoMKK napaMeTpoB MeHto BbicTporo gocTyna
npefgHasHayeHa rpynna 17.

Pasnunuuns B oTobpaxeHnn meHto 6b1CcTporo AocTyna n 6a3oBOro MeHI0 NPOSIBASIOTCA NPK OTKPbLITAK

MeHI0 BTOPOro ypoBHsi. NMoapo6Hoe onucaHue pasnuymii u cnocoboB NepekTiYeHUst CM. HUXE.
BapwuaHT
MeHto 6bicTporo goctyna BasoBoe MeHIo
MEHI0
F01.01
Pasnnuuna B | MocnegHsa undpa I'Iocne,uHﬂﬂFL(lJv;d())p;a
oToBpaXeH M | pyHKLMOHaNBHOO koga F01.01 Q)yngMOHaangro koga FUT.01

OTOBPAKAETCS C AECHTUUHOM oTobpaxaeTcs 6e3 AeCATUHHON TOUKM 1
TOUKOW M HE MUTaeT. Muraer.
1. MNpu HaxaTym knasuw 1. Mpu HaxaTUM KNaBuLL A mnm i
MPONSBOANTCA NEPEXOA n- ovFl)aso MTCsi NocreaoBaTenbHbIN NePexo

DyHK- BBEPX/BHW3 MO rpynne Bse X/B!-ﬁAS A pexoa

LmoHarnbHble | PYHKUMOHanbHbIX Kogos F17. p ) m
pasnuams ESC 2. MNpu HaxaTum KnaeuLIK
2. Mpun HaxaTnm KNaBuLLK
NpPOV3BOAMTCS BO3BPAT B MEHIO NEPBOrO
«Ecs» Bo3BpaT B MeHI0 NepBoro oBHS
YPOBHS1 HE NPOV3BOAMNTCS. P )
Cnocob6 1. MNpu ycTaHoBKe
napameTpa F00.01 paBHbimM O Cnocob 1. Mpwu ycTaHoBKe napameTpa
OCYLLLeCTBNAETCA Nepexoq B F00.01 paBHbIM O ocyluecTBnseTcs nepexon
pexumM 6a30BOro MeHH. B PEeXUM MeHI0 GbICTpOro gocTtyna.
Cnocob 2. Mpu anutensHom Cnioco6 2. Mpu AnUTEnbHOM HaxaTum
Mepeknto-

yeHve »
HaxkaTum KraBuLLK BO KnasuLwu BO BPEMsl HAXOXKAEHNS B
BPEMSs HAXOXAEHUS B MEHIO MEHIO BTOPOrO YPOBHS aBTOMATUYECKM
BTOPOro YPOBHS1 aBTOMATUYECKM | OCYLLECTBAETCA NEPEXO, B PEXUM MEHIO
OCYLLECTBNSAETCA NEPEXOA B 6bIcTpoOro goctyna.
pexumM 6a30BOro MeHH.

Ecnun napameTpoB B MeHI0 GbICTPOro AOCTyNa HEAOCTATOYHO, NONb30BaTENb MOXET NepesarpysuTb MeH0
6bicTporo goctyna. MoapobHble cBeAeHWs CM. B onucaHum rpynnsl F17.
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naBa 5. NepeyeHb NnapameTpoB

B rpynnbl FOO ~ F16 BxoAaT cTaHAapTHble PyHKLUMOHanbHble napameTpsl. B rpynny UOO BxoaaT
napameTpbl KOHTPOSS COCTOSHUS.

B rpynny UO1 BXxogaT napameTpbl XypHana HeucnpasHOCTEN.

B Tabnuue dyHKUMOHaNbHbLIX KOAOB UCMOMb3YIOTCS crneaytoLmne 0603HaveHus:

CumMBOMOM «A» 0603Ha4eHbl NapameTpbl, 3Ha4YEHUSA KOTOPbLIX MOTYT BbiTb U3MEHEHbI B
COCTOSIHMSIX OCTaHoBa M paboTbl MY;

Cu1MBOMOM «*» 0603Ha4YeHbl NapaMeTpbl, 3HaYEHNs1 KOTOPLIX HENb3A M3MEeHUTL BO BpeMs paboThl MY,

Cumsonom «[1» 0603Ha4eHbl napameTpbl, ABMAOLWMECH U3MEPEHHBIMN 3HAYEHUAMM, KOTOPbIE HEMb3A
N3MEHUTbL.

3HaueHune o ymonyaHuio: 3HaveHune, yctaHasnmeaemMoe npy BOCCTaHOBMEHWUIN 3aBOACKON HAaCTPOVKM.
M3MepeHHble 1 3anucaHHble 3HaveHnsi napameTpoB He BOCCTaHaBMMBAKOTCA.

[nanasoH HacTPONKK: obnacTb HAaCTPOWKN N OTOBpaXeHNs napaMeTpoB.

Hwxe nepeuncneHbl rpynnel napameTpoB npeobpasosaTens yactotsl PM150:

KaTteropus
CucTeMHble napameTpbl

pynna napameTpoB
F00: CuctemHble napameTpbl
FO1: MapameTpbl UCTOYHWKOB KOMaHA
perynupoBaHusi 4acToTbl
F02: MapameTpbl ynpaBneHus 3anyckom/oCTaHOBOM
F03: MapameTpbl yckopeHusi/3ameaneHms
FO4: Nlornyeckun Bxon,
FO5: lornyeckuit Bbixon,
BxofHble 1 BbIXOAHbIE KNEMMbI F06: AHanoroBbI 1 UMNYNbCHbIN BXOA
FO7: AHanoroBbI M UMNYNbCHbBIN BbIXO4
F22: BupTyanbHbii BXOA/BbIXOA
F08: MapameTpbl anekTpoasuratens 1
F09: MapameTpbl ynpaBneHus no xapakTepucTuke
U/f anekTpogsuratenem 1
F10: MapameTpbl BEKTOPHOTO yrnpaBneHus
anekTpoasuratenem 1
F11: MapameTpbl 3aWmThI
F12: MynbTupedepeHcHast pyHKUMS U yHKUNS
npocTtoro MNJIK
F13: TexHonornyecknin koHTyp NMWA-perynmpoBaHus
F14: YactoTa kayaHus, donkcupoBaHHas
NPOACIKUTENBHOCTbL, CHET U BbIXOZ U3 CMsLLEro
pexuma

OcHOBHble NapameTpsbl

MapameTpbl anekTpogBuraTens u
CUCTEeMbI ynpaBlieHns

MapameTpbl 3aLuThI

MpuvkiagHble napameTpsbl

MapameTpbl CBS3U

F15: MNapameTpbl cBS3U

Knasuwwu v oTobpaxeHre napameTpoB
KnaBuaTypbl

F16: KnaBuwmn n otobpaxeHne napameTpoB
KnaBuaTypbl

Monb3oBaTenbckve napameTpbl
oTobpaxeHus

F17: Monb3oBaTenbckue napaMmeTpbl 0TOOpaxeHns

MapameTpbl KOHTPONSA

U0O0: KoHTponb cocTosiHuSA

U01: XypHan HencnpaBHoCTEN
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5.1 UHaukaumsa Ha 5-3Ha4yHOM cBeTOAMOAHOM (UncdpoBOM) Agucnnee

[ ]

Ny

NN EYN

Hz

a

v A %
[m] ] [m]

Paspsif Aecsitkos
ThiCSY

Paspsag Tbicsy

|

5.2 CrtaHpapTHble (pyHKLMOHaNbHbIEe NapaMmeTpbl
Ta6nuua 5-1. CtaHgapTHble PyHKUMOHanNbHbIe NapamMeTpbl

Pa3spsag equHny

Paspsap coteH Paspsig necsatkos

Puc. 5-1. Uhaukaumsa Ha 5-3Ha4yHOM cBeTOAMOAHOM (LndpoBOM) aucnnee

I

Howmep
napa-
mMeTpa

Mmsa napametpa

[nana3oH ycTaHoBKM

3Hauve-

HKe no

yMmonya-
HUIO

Mpu-

Hag-

nex-
HOCTb

I'pynna F00: CuctemMHble napameTpbl

F00.00

YcTaHoBKa Mosib30BaTENbCKOTO
napons

0 ~ 65535

F00.01

OTobpaxeHne
hyHKLUMOHAMbHBIX KOAOB

0: OTo6paxeHne Bcex
hYHKLMOHAmMbHbIX KOAOB

1: OTobpaxeHne yHKUMOHAMNBHbIX
kogoB napameTpos F00.00, F00.01
1 NoJib30BaTeNbCKUX NapameTpoB

2: OTobpaxkeHne hyHKUMOHaMbHbIX
kogoB napameTpos F0.00, F0.01 n
napamMeTpoB, 3HAYEHUSI KOTOPbIX
OTNMYAIOTCS OT 3aBOACKUX
3HAYeHUI MO yMOMYaHUo

F00.02

3awmrta napameTpoB

0: MoryT nporpammumpoBaTbcs Bce
napameTpsbl

1: MoxeT nporpammmnpoBaTbCsi
Tonbko napameTp F00.02

F00.04

MHuumanusaumsa napameTpos

0: OTcyTCcTBUE AencTBU

1: BoccTaHoBneHne Bcex
napameTpoB A0 3aBOACKMX
HacTpoek (Kpome napameTpoB
anekTpoaBUraTtenst)

2: CHpoc xxypHana HeucnpaBHOCTEW

3: BoccTaHoBneHue pesepBHbIX
KOMWiA NONb30BaTENbCKUX
napameTpoB

4: BbINnonHeHne pe3epBHOro
KONMPOBAaHWSA TEKYLLMX
nonb30BaTeNbCKNX NapameTpoB

5: BoccTaHOBNEHME 3aBOACKNX
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HacTpoekK Mo yMONyaHuio (Bknoyast
napameTpbl 3neKTpoABUraTens)

6: O6HyneHue napameTpa
notpebnsemon mowHoctn (U00.35)

0: PegakTvpoBaHue C knaBuaTypbl 1
Pexum pegaktupoBaHusi yepe3 RS485 0

napameTpoB 1: PegakTvpoBaHue ¢ knaBuatypsbl
2: PepgaktupoBaHue Yyepes RS485

F00.06

0: YnpaBneHue no xapakTepucTuke

«HanpshkeHue/qactoTay (U/f)
Pexum ynpaBneHus 1: BesgaTyMkoBOE BEKTOPHOE 1

anekTpoasuratenem 1 ynpaeneHve 1

2: bespatunkoBoe BeKTOpHOE

ynpasneHve 2

F00.08

0: Knemma guckpeTHoro Bxoga 7
1: UmnynbcHbIN BXOA

F00.09 Pexum BBoga DI7/HI

Paspsig eamHny: Pexxum LUAM-
MoAaynsiLumn

0: ®ukcupoBaHHasi YacToTa
KOMMyTauun

1: MpownsBonbHas YactoTa
KOMMYyTaLun

2: CHuxeHve ukcmpoBaHHON
4acTOTbl KOMMYyTaLWK

3: CHwxeHne Npon3BOSbHOWM
4acTOTbl KOMMYyTaLWK

F00.12 LUMM-onTummsaumsa Paspsp necsitkos: Pexxum LUAM- 100 x
MoZynsiuum

0: CeMUCErMEHTHbIV PEXUM

1: MMATUCErMEHTHBIN PeXum

2: ABTOMaTnyeckoe nepekrnoyeHne
MeXay NATUCErMEHTHBIM U
CEMUCErMEHTHBIM pEXMMammu
Paspsig coteH: HacTtponka
NOBbILLIEHWS YACcTOThbl KOMMYyTaLUun
0: OTKNOYEHO

1: BknroyeHo

B 3aBucu-
F00.13 YacToTta kommyTaumum 0,700 ~ 16,000 kI'y, MOCTU OT A
mMoaenu

F00.14 | BepxHsas yactota kommyTaumm | 0,700 ~ 16,000 kl'y 8,000 kI'y, X

F00.15 | HwkHssa yacTtoTta kommyTauum | 0,700 ~ 16,000 kl'y 2,000 kl'y, X

F00.16 BbixogHoe HanpsbxeHne 5,0 ~ 150,0% 100,0% x

0: OTKMno4eHo

1: BkntoveHo

2: ABTOMaTUuecKoe perynnpoBaHue

ABTOMATHUECKOE HanpsKeHUs OTKIYaeTCsl, ecnu

F00.17 PErynMpOBaHME HaMPSKEHNS HanpshxeHne Ha LUMHEe NOCTOSAHHOro 1 x
TOKa BblLLE€ HOMWHAIBLHOTO, 1

BKIMIOYAETCS, €CNY HanpsihxeHne Ha

LUMHE NOCTOSIHHOTO TOKa MeHbLLe

HOMWHAIILHOIO WS PaBHO eMmy.

0: 3anyck Npu BKNIOYEHUN NUTaHUS
F00.18 | YnpaBneHue BeHTUNsiTopamu | 1: PaGoTa BeHTUNATOpa BO Bpemsi 1 x
akcnnyatauum o6opyaoBaHus

F00.19 3aBofcKkol napornb 0 ~ 65535 0 x
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B 3aBucu-
0,2 ~710,0 kBT MOCTU OT
Mogenvu

HomuHanbHas MOLLHOCTb

F00.20
npeobpasoBaTens 4acToTbl

B 3aBucu-
60 ~ 660 B MOCTM OT
Mogenvu

HomuHanbHoe HanpsixeHve

F00.21
npeobpasosarens 4acToThl

HomuHanbHbIN Tok B sasvon-
F00.22 0,1 ~ 1500,0A MOCTU OT
npeobpasoBaTens 4acToTbl
Mogenv

B 3aBucu-
0,00 ~ 655,35 MOCTU OT
mMozenm

Bepcusi nporpaMmMHoro

F00.23
obecneveHus

F00.24 [unep 0 ~ 65535 0

F00.25 | YCTaHaBiMBAeMOE BPEMS | _ grgas y (0: eiksioveHie) 0y
paboTbl

Fpynna F01: NMapameTpbl ICTOYHUKOB KOMaHA perynmpoBaHUsl 4acToTbl

0: OCHOBHOW UCTOYHUK KOMaHA,

perynMpoBaHusi YacToTbl

1: BcnomoraTernbHbIA UCTOYHUK

KOMaH[ peryrimpoBaHusi 4acToTbl

2: OCHOBHOW UCTOYHUK KOMaHA,

perynmpoBaHusi 4acToTbl +

BcnomoraTenbHbI UCTOYHUK KOMaHA,

perynMpoBaHusi YacToTbl

3: OCHOBHOW UCTOYHWUK KOMaHL,

perynmpoBaHusi 4acToThl -

BcnomoraTenbHbI UCTOYHUK KOMaHA,

perynvpoBaHuvsi YacToTbl

4: Hanbornbluee 3Ha4YeHne n3

{OCHOBHOW NCTOYHMK KOMaHA

£01.00 BbIGOp MCTOYHUKA KOMaHA, perynupoBaHusi 4acToThl, 0
perynmpoBaHusi 4acToTbl BcrnomoraTenbHbIi UICTOYHMUK KOMaHA

perynvpoBaHusi YacToTbl}

5. HaumeHbLUee 3Ha4YeHne u3

{OCHOBHOW UCTOYHUK KOMaHA,

perynmpoBaHusi 4acToThbl,

BcrnomoraTenbHbIi UICTOYHWUK KOMaHA

perynMpoBaHusi YacToThl}

6: Al1*(OCHOBHOM MCTOYHMK KOMaHA

peryrnmpoBaHust 4acToThl +

BcrnomoraTenbHbIi UICTOYHWUK KOMaHS

peryrnMpoBaHusi YacToThl)

7: Al2*(OCHOBHOM UCTOYHMK KOMaHA

perynmpoBaHusi 4acToTbl +

BcnomoraTenbHbI UCTOYHUK K