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1. BsepgeHue

HacTtosuwee pykoBOACTBO MO 3KCMAyaTaUMKM PacnpoCTPaHAETCA Ha YCTPOMCTBA NJIABHOrO
nycka «VEDASTART®», nanee MmeHyemble «yCTPOMCTBA NaaBHoOro nycka (YMNM)».

[laHHOe pPYKOBOACTBO COAEPMKUT MHCTPYKUMKM, Heobxogumble ANA NPaBUIbHOTO U
6€30MacHOro BbIMNOJIHEHUA MOTPY3KKU, PA3rpy3KM, MOHTAXKa, 3KCMayaTauMuM U TeXHUYECKOro
06CcnyKMBaHUA YCTPOMCTBA NNABHOrO NycKa He BblIToBOro HasHaveHus, Tmn VS (aanee YMM). Bece
Mua, 3a4enCTBOBaHHbIE B MOHTaXe, 3KCNAyaTaunm U TEXHUYECKOM 006CNYKUBaHUN YCTPOMCTBA
NAaBHOro NycKa WKW COMyTCTBYHOLWEro o6opya0BaHMA, AOMKHbI U3Y4UTb AaHHOE PYKOBOACTBO
no 3KcnayaTaumu.

Bo wus3bekaHMe TpaBM nNepcoHana M noBpexaeHuAa o6opyaoBaHUA HeobXxoaAnmo
HEeYKOCHUTeNbHO cobtoaaTh Bce NpeacTaBNeHHble B HACTOALWEM SOKYMEHTe npeaynpexaeHms
0 6e30nacHOCTM M  MHCTPYKUMW. K norpyske, pasrpyske, MOHTAXKy, IKCMAyaTauum W
TEXHUYECKOMY OOCNYKMBAHUIO YCTPOWCTBA [OMNYCKAETCA TONbKO KBaMPUUMPOBAHHLIA W
0by4YeHHbIN MNepcoHasn, XOpowo 3HAKOMbIA C TpeboBaHMAMM NO OXpaHe Tpyda U TexHMKe
6€e30MacHOCTM M NONOKEHUAMM HALLMOHA/IbHbIX 3aKOHO4ATENbCTB.

Ana COXpaHeHunA AeﬁCTBMﬂ rapaHTMM 3aKa3yumkK AOO0J/IKEH BbINOJHATbL Tp66OBaHMﬂ
HacCToAWero pykosBoactBa U NpoyYMX MNPUMEHUMBIX [OOKYMEHTOB, a TaKXkKe Tpe6OBaHMﬂ
AEVICTBYI'OLLI,MX HAaUMOHaNbHbIX CTAaHOAPTOB 1 HOPMATUBHbIX NMONOXEHUN.

[elicTBMe rapaHTUKM He pacnpoCcTpaHAeTCcA Ha AedeKTbl, BO3SHUKAOWME B pe3ybTaTe:
e HenpaBuabHOM UM HEBPEXHOM 3KCcnyaTaumm;
e HenpaBuabHOIO MAM HEBPEXKHOIO MOHTAXKa;

e HecobnogeHna TpeboBaHWI  peryaapHoro  NPodMAaKTUYECKOTO  TEXHUYECKOTO
obcnyKuBaHus;

e Bo3aencTBMA BHELIHUX GaKTOPOB;

e lcnonb3oBaHuA o06OpPyAOBaHMA W KOMMOHEHTOB, HEe MNOCTaBAAEMbIX W  He
pekomeHAyembIXx KomnaHnen BEQA MK.

lapaHTMA cunTaeTca HeneuCcTBUTENIbHOM B CAyyYae MpoBedeHMs  noTpebutenem
CaMOCTOATE/IbHOTO peMoHTa M (unn) mogudukaumm obopyaoBaHuas 6e3  nosyyveHua
npegBapuUTesIbHOro NMCbMEHHOro COrnacmaA Co CTOPOHbI KomnaHum BEJA MK.

KomnaHua BEOA MK HeceT oTBETCTBEHHOCTb 3a 6@30MacHOCTb, HaAEXHOCTb U TEXHUYECKNE
XapaKTEPUCTUKMN YCTPOMCTBA NJAAaBHOMO NycKa Npu yCA0BUU, YTO:

e Bce paboTbl NO noOrpyske-pasrpyske, MOHTAXy, YCTaHOBKe, 3KCMayaTauuuM M
TEXHUYECKOMY 06CNYKUBAHMIO BbINO/IHAIOTCA KBaNMPUUMPOBAHHBIM Z
YMNONHOMOYEHHbIM TEXHUYECKUM NEPCOHA/IOM;

e MoHTax YN otBevaeT TpeboBaHUAM COOTBETCTBYHOLLUX HOPMATUBHbIX NONOXKEHUN;
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e VYN akcnayaTupyeTca B COOTBETCTBUM C NpeAcCTaB/ieHHbIMU B HAaCTOALLEM PYKOBOACTBE
Nonb30BaTeNA UHCTPYKLUUAMMU;

e YMM ycTaHaBAMBAeTCS M OOCNYKMBAETCA B COOTBETCTBMW C NpPeACcTaB/N€HHbIMU B
HaCToALLEM PYKOBOACTBE MO 3KCMAYaTaLUMN UHCTPYKLMAMMU.

YN npeacraBaseT coboi anekTpnyeckoe o6o0pya0BaHME BbICOKOrO HanpaXeHus, Ha aTane
NPOEKTUPOBaAHMA KOToporo cobnatoaeHbl Bce TpeboBaHMA K obecneyeHuto 6e3onacHocTH
nepcoHana. Tem He MeHee, 3T0 obopyaoBaHue HebesonacHo, Kak W nawboe apyroe
obopyaoBaHMe BbLICOKOro HanpsykeHua. LKadbl ¢ 3nekTpoobopysoBaHMem paboTatoT Ha
HanpAXKeHUM, NPeacTaBAAOWEM Yrpo3y XU3HW YenoBeka. HecobniogeHwe npaBua TEXHWUKK
6e30MacHOCTM NPW IKCNAYaTaLMM MOXKET NPUBECTM K TPAaBMaM, NOBPEXKAEHUIO 060pya0BaHMA
M HaHeceHuto yuwepba cobcTBEHHOCTU.

MoaKknioueHne M Hanagky YMMN paspelsaercs BbINONHATb MCKAIOYMTENbHO CUAAMM
CEepPBUCHDbIX NAPTHEPOB.

B cnyyae HeobxoaumocTu uMsmeHeHua napametpos YIMIM, o6patutecb B BEAA MK pgna
NoAy4YeHUA KOHCYNbTaL UK.

YNN cooTBeTCTBYeT cneaylowemy CTaHAApTy: TexHuuyeckuit PernameHT TamorKeHHOro
Coto3a TP TC 020/2011 "IneKTpomMmarHMTHasA COBMeCTMMOCTb TEXHUUYECKUX cpeacTs”.
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2. Mpasuna u ychosua 6e3onacHoOM KcNnayaTauyuu
2.1. Cumsonbl
CMMBO/IbI  MOKA3blBAlOT CEPbe3HOCTb MOTEHUMANbHOM  OMACHOCTM  WAW  BaXKHOCTb
coobuiaemoirt tHGopmaLmu.
MpeaynpexaeHne 06 oNacHOCTU NOPaXKeHUA INEKTPUYECKUM TOKOM

3TO TPEeyrosibHbIi CUMMBONA C YEepHON CTpesikol. YKasblBaeT Ha onacHoe
3N1EKTPMYECKOE HaMpsAMKeHMe, KOTOPOe MOXKEeT TMPUMBECTU K MNOParKEeHUto
3N1EKTPUYECKMM TOKOM.

Obuwee npegynpexaeHune

10 TpEYFOI’IbeIl‘;I CMMBOJ1 C YepHbIM BOCKAMUATENbHbIM 3HAaKOM. YKa3blBaeT Ha
noTeHUMAaNbHO ONACHYKO CUTYaUUto 06LLI,€FO XapaKTepa.

O6wan nipopmauyus

ITO KPYr/iblh CUMBOJ C 6enoi ByKBoW «i». YKasbiBaeT Ha BaXKHY0 MHPOpMaLUuio

obuwiero xapakTepa.

2.2. O6wme NonoxKeHUsa o TeXHMKe 6e3o0nacHOCTU

MpuMmepbl M CXembl B 3TOM PYKOBOACTBE NpMBEAEHbl TONbKO AAA WANOCTPaLUMN.
MpuBeaeHHas B 3TOM pyKoBoacTee MHGOpMaUmsa MOXKeT bbiTb M3MeHeHa B itoboe Bpema u bes
npeaBapuTeNbHOrO ONoBELLEHUA.

YKa3aHHble npeaynpeskaeHnsa He MOryT OXBaTUTb BCE BO3MOMKHbIE MPUUYMHbBI MOBPEXKAEHMA
060pyA0BaHMA, HO MOTYT yKa3aTb Camble 0bLLMe NPUYMHBI NOBPEKAEHUNA.

e K MOHTaKy, sKCnayaTauum mn TeXHUYecKomy 06CJ'Iy)‘KMBaHMI-O 3I'IeKTpM‘-IECKOI7I CUCTembl
A40oNyCKaeTCcA  TOJZIbKO KBal'II/Id)MLI,MpOBaHHbIﬁ nepcoHan, Xopouwo 3HAaKOMbIN  C
Tpe6OBaHVIﬂMM no oOXpaHe Tpyda WU TEXHUKE 6e30MacHOCTM U MNONOXKEHUAMMU
HAaUMOHAa/IbHbIX 3aKOHOA4ATE/NbCTB.

e [lna obecneyeHna 6Ge3onacHoOM W MNPaBUAbHOW YCTAHOBKW, 3KchayaTauum u
TEXHUYECKOTO OBCNYXMBAHUA 3/1EKTPUYECKOro YCTPOMCTBa Heobxoaumo cobaopatb
[aHHble MHCTPYKuuu. Bce nuua, 3a4eNCcTBOBaHHbIE B MOHTaXKe, 3KCMyaTauuu W
TEXHUYECKOM  OOCNY)KMBAHMM  INEKTPUYECKOM  CUCTEMbI  WAW  COMYTCTBYHOLLETO
060pyZ0BaHMA, AOKHbI U3YYUTb 3TU UHCTPYKLUN.

e [lpouyTuTe N NoMmMTe BECb MaTepuan PyKoBoACTBa nepes /toboi MONbITKOM MOHTaXa,
aKcnayaTaumMm wanm  obCnyKMBaHWA YCTPOMCTBA. BbinonHAlTe Bce AencTeyrowme
MECTHblE U HaLMOHaNbHble HOPMbI M NPaBUAa.
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Ncnonb3yiiTe COOTBETCTBYIOWME CPeACTBA UHAMBMAYANbHOM 3awmnTbl (CA3), 3aWnTHYO
oAexay u cobnogaiTe npaBuna TEXHNUKM 6e30nNacHOCTH.

OTcoeanHUTE BCE UCTOYHUKM SHEPTUN U Nepes, Havaiom o0bcnyKnBaHuA obopyaoBaHUSA
ybeaunTech, YTO YCTPOMCTBO NAABHOIO NycKka 06ecTo4YeHo.

He posepsiiTe BU3yanbHbIM MPU3HaKam, HanpuUmep, NOJIOXKEHUIO NEpPeKNoYaTeNs UK
OTCOeAMHEHHbIM NpeaoXxpaHUTENAM, ANA Onpeae/ieHMA COCTOAHUA OTCYTCTBMA MoAaum
nuTaHua. Bceraa npeanonaraiTe, YTO Ha KAEMME €CTb HanpsAMKeHue, Moka OHa He
NPOBepeHa M YCTaHOB/IEHO, YTO KNemma 6e3 HanpaKeHMsA 1 3a3emneHa.

NMonHocTbiO OTCOEeAUHUTE yCTpOﬁCTBO NAaBHOINO0 nNyCcka OT UCTOYHUKa NUTAaHUA Nepens
Hayanom NtobbIX pa60T C yCTpOﬁCTBOM NAaBHONO NyCKa UaN NEKTPOABUTATENEM.

Bcerga ncnonb3yite npubop ob6HapYKEHUA HANPAXKEHMA C HagNeXKalWmMmM HOMUHANOM
ANA NPOBEPKU OTKAOUYEHNA NUTAHUA.

MNepen obcnyxMBaHMEM  YCTPOMCTBA NAaBHOro nycka ybegurtecb, 4TO Bce
9N1EKTPOCTATMYECKME pa3psadbl  PaspAXKeHbl MNyTemM 33a3eM/IeHMA C MOMOLLbIO
Ha/Z/1eXKalllero 3a3eM/IA0LLEro YCTPOMCTBA.

MeTannnyeckne CTPYKKU B LWKady YCTPOWMCTBA MAABHOrO MycKa MOryT MPUBECTU K
nospexxaeHunto obopynoBaHus.

BxoZbl ynpaBneHWsa nNUTalOTCA OT YCTPOWCTBA NNaBHOro nycka. He nopasaite
HaNPAXKeHUA Ha KeMMbl BXO4,08B yNpaBieHus.

KOHTaKTbl MAM BbIKNOYATENM, YNPABAAIOWME BXOAAMW YNPaABAEHUA, AO/KHbI BbiTb
NPUrogHbl AN cNaboTOUYHOM KOMMYTALMM NPU HUSKOM HaNpaXKeHUM.

Kabenn ynpaBnsiowWwmx CUrHaNoB AOJ/IKHbI ObiTb MPOJIOXKEHbI OTAE/NbHO OT CWUJIOBbIX
NUTaloLLINX Kabeneil.

KaTywwKu ynpaBaeHMsa HEKOTOPbIX KOHTAaKTOPOB MOTYT BbiTb HE NPUTOAHbI AN PaboTbl C
pene, yCTaHOB/IEHHbIMM HA NEeYaTHOM NaaTe YCTPOWMCTB NIABHOrO NycKa.

3anpewaeTca 3KcnjyaTauma yCTPOMCTBA MNAABHOTO MyCKa B OMACHbIX 30HAax, ecnu
obopyaoBaHuMe cneumanbHO He NpegHa3HauYeHo AN TAaKoro NPMMEHEHMS.

Bbicokoe HanpaxeHWe W BpaLLAKOLWMECcA YacTUM MOTYT MPUBECTU K CEPbE3HbIM WU
cmepTenbHbIM TpaBmam. Mpu paboTe ¢ yCTPONCTBOM MJIaBHOIO Nycka, OnmncbiBaemoi B
HacToAWEM pPYKOBOACTBE, BaXHO cob6nt0AaTb Mepbl 6e30nmacHOCTM AAA  3alWMThl
NepCcoHasia OT BO3MOXKHbIX TPABM.
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> PP b

BEOA MK

NPEAYNPEXAEHUE - ONACHOCTb NOPAXKEHUA SNTEKTPUYECKMM TOKOM!!!

Ecnn yctpoicteo nnasHoro nycka (YMIM) noaKAto4eHO K UCTOYHUKY MUTAHUA, TO B
HEM MMEITCA ONaCHble YPOBHM HAMNPAXKEHUA. DNEKTPUYECKNI MOHTAXK MOXKET
BbINO/IHATbL TO/IbKO aTTECTOBAHHbIN NepcoHan. HenpasmabHOe NoaKNOYEHNE
asuratensa nnun YN moxKeT NpuUBeCTM K 0TKasy 0060pyaoBaHusA, TAXKENON TpaBme
nnu rnbenn nepcoHana. Cobarogante ykazaHus sToro pykosoAcTsa U npasmia
TeXHWKM besonacHocth n MY3.

KOPOTKOE 3AMbIKAHUE

YCTPOICTBO NN1AaBHOMO NYCKa He 3aLMLLLEHO OT KOPOTKOro 3aMblkaHuA. MNMocne
CU/IbHOW Neperpyskun Mam KoOPoTKOro 3aMblKaHMA CEPBUCHOM CyKbe
Heobxo4MMOo NOMHOCTLIO NPoBepPUTbL paboTocnocobHocTb Y.

3A3EM/IEHUE U 3ALLIUTA LEMWN NUTAHUA

06A3aHHOCTbIO NONb30BaTENA UK UL, MOHTUpYtoLwero YT obecneyeHune
HagexKallero 3a3emMAeHMA U 3aWMUTbI Lenu NUTAHMA COrAaCHO MECTHbIM
AEVCTBYIOLMM HOPMaM M NpaBuaam.

OMACHOCTb BCMNbIWKK AYTU

B 060pyno0BaHMM BbICOKOTO HanNpAXKeHWA CyLLeCcTBYEeT OMAaCHOCTb BCMbIWKK AYTU.
Mpy nospexaeHUn U30NALMUN MOXKET BO3SHUKHYTb pa3pag KOPOTKOro 3aMblKaHUA
(K3). 310 moxKeT npusectu K K3 dasbl Ha 3emto uan kK mexdasHomy K3.
Lyrosoe K3 moxeT bbiTb BbI3BAHO TaKKe cneayowmMmmn npuinHamm:

e  3arpAsHeHue ns3onauunu;

« HepocTtaTtouHaa usonsauua Knemm Kabeneim;

o [lepeHanparKeHue;

e HenpaBunbHble yCTaBKM 3aLLUT;

e [eperpes KOHTaKTa U3-32 HENPABWU/IbHOM 3aTAXKKN COEAUHEHUN;

e [lOCTOPOHHMMWM  npeameTamu  (Hanpumep:  CTPY)KKA,  KMBble
OpPraHU3mbl, UHCTPYMEHTI).

O6opynoBaHue 6bi10 pa3paboTaHO C YY4ETOM CHUMKEHWS ONacHOCTM AyroBOro
paspsga, o4HaKo nepcoHan obcnyxusatowmii  YMM, otBeyaeT 3a obecneyeHne
3aLUUTbI OT TPABM, KOTOPbIE MOTYT BO3HUKHYTb Npu Ayrosom K3.

3HEKTp0MOHTa)K AO0J/1)KeH BbINMNOJIHATb TO/IbKO KBaIIMdWI LI,MpOBaHHbIVI nepcoHan.

He HeceT OTBETCTBEHHOCTM 33 TPaBMbl NepPCoHana, yuepb cobCTBEHHOCTU MM

HenpaBunbHyto paboty VYMIM npu HapyweHUM yKa3aHMA [O3HHOrO PYKOBOACTBA MO

IKCNyaTauun.
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2.3. CpepacrtBa MHAMBUAYANbHOM 3aLWMUTbI

Bo wu3bekaHne TpaBM MNepcoHasna, BO BPemAa MOrpy3KM-pasrpyskM, MOHTaxKa W
TEXHUYECKOro 06CNyKMBaHMA YCTPOMCTBA NPU HEOBXOAMMOCTU cresyeT NPUMEHATb CPeacTBa
MHANBUAYANIbHOW 3aLLMTDI.

Mpn pabote ¢ YMNIM wucnonb3yinte cpeactsa 3alMTbl OPraHoOB 3peHus,
HanpUMep 3aWMTHbIE OYKN AN MACKY.

Mpu pabote c YIIN B cpeae ¢ BbICOKMM YPOBHEM LUYMa UCMOb3YyNTE CPeacTBa
3aWmTbl opraHoB cayxa! CAUWKOM BbICOKMI ypoBeHb Wyma (6onee 85 aBA)
MOXKET NPUBECTU K MOBPENKLEHMIO CAYXA.

MpnM MOHTaxKe KW pas3bopKe YyCTPOMCTBA WMCNOJSb3yWTE CpeacTsa 3alUUThI
ro/ioBbl, Hanpumep 3aWMUTHYIO Kacky! BO3MOMKHbI TpaBMbl T0/10Bbl B
pesynbTaTe yaapa.

Bo BpemsA MOrpysku-pasrpy3kmM M TEXHUYECKOro OBCAYKMBAHWUA YCTPOMCTBA
MCNoNb3ynTe nopesoyctonumsble nepuyatku!  CyuliectByer  onacHoCTb
No/ly4eHUA pe3aHblX paH.

Moabem u nepemeuleHme YNNI BbINOAHANWTE B 3alWUTHbIX 60TUHKax! B cnyyae
NONIOMKU NOABEMHOMN CUCTEMbI NN KPOHLLTEMHOB BO3MOXHbI TPaBMbl HOT.
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3. 0O6uwue cBeaeHuns

3.1. HasHauyeHue u npuHUMN paboTbl YN

YMNM npegHasHayeHbl AR CHUXKEHUA 3NEKTPUYECKMX W MEXAHWYECKUX Harpysok,
BO3HMKAIOLWMX NPU NycKe TpexdasHbIX aCUHXPOHHbIX ABUraTenei. YCTPOMCTBO NAaBHOrO Mycka
No3BO/IAET BO BPEMA 3anycka 3/1eKTpOoABUraTens yAeprKuMBaTb MNapameTpbl ABUratensa B
6e3onacHbIX Npegenax.

YMNN obecneynBaeT KOMMAKTHOE U HAAEKHOE pelleHue NAABHOro nycka Ans Asuratenei
BbICOKOIO HanpaXKeHus, NOAAEPKMBAIOT MOHbIM HAbop GyHKLMI 3awmTel asuratena u Y.
OHM pa3paboTaHbl ANA HAAEKHOM IKCMNyaTaLMM B CaMbIX CYPOBbIX YC/I0BUAX B OTBETCTBEHHbIX
NPUMEHEHUAX.

Yrn npegHasHa4eHo AnAa MUCNnoJsib30BaHUA B NMPOU3BOACTBEHHbLIX 30HAX 6e3 BO3A€I71CTBMH
OnacCHbIX N BpeaHbIX NPON3BOACTBEHHbIX d)aKTOpOB.

YMM npegHasHauyeHo ANS KPYrioCyTOYHOM HenpepbIBHOW 3KCnayaTaumm 6e3 NocToOAHHOro
NPUCYTCTBUA 0BCNYKMBaAIOLLEro NePCOHana.

MpuHuMn pabotbl YMM OCHOBbIBAETCA Ha TOM, YTO TMPUCTOPbI OTNMPAOTCA Ha
onpeneneHHoe BpeMa B MOMEHT NPOXOXAEHUA CMHYcOMAOW Hons. B pesynbTaTe Ha Bbixoae
YMMN peructpupyetca nynbcupytowee HanpsxeHve. AMNAUTYAa 3TON KPUBOWM pacTeT No mepe
TOro, KaK YBE/IMYMBAETCA BPEMEHHOMN MHTEPBA, KOrAa TMPUCTOP OTKPbLIT (Cm. puc.1).

/0\ 74\ /

/ / A /

HanpshxeHue

o
. <~
l /
[ L4
Yron.oTKpbITUA . TUPUCTOPOB

Puc. 3.1 - ®opmuposaHue 8biIx00H020 HanpaxceHus YT

Bpems

Tak  KakK  Be/MYMHA  KPYTAWEro  MOMEHTA  aCUMHXPOHHOro  3/7EeKTpoABUraTens
NPONOPUMOHaNbHA KBagpaTy HaMNPAXKEHWA, TO CHUMKEHME HAMPAMKEHUA CHUMKAET BEUYUHY
BpalaloWero MoOMeHTa Basia aguratena. [py nNomowM TaKOro MeToAa MYCKOBble TOKMU
3NEKTPOABUIaTENA CHUXKAOTCA A0 4X KPaT OT HOMUHA/IbHOTO TOKa.

Mpn [OCTUKEHUM 3aeKTpoaBuratena 4actotbl BpaweHua 50 [y TOK cHuXKaeTca A0
paboyero 3HayeHMA, cUCTEMA YMNPaABAEHUA PEruCTPUPYET CHUMKEHME MYCKOBOrO TOKa M
3aMblKaeT bannac, nocae Yero nNpowLecc NA1aBHOro Nycka 3aBepLiaeTcs.
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PykogoOcmeo o akcnayamayuu VEDASTART

Ycmpolicmeo naasHozo nycka VEDASTART

3.2. OcHOBHble KomnoHeHTb! YN

YcTpoictBa nnaBHoro nycka «VEDASTART®» ansatotca rMbkum obopyaoBaHuem C
BO3MOXHOCTbIO 06ecneynTb NpakTMYeckuii Ntobble NoTpebHOCTN 3aKa3umKa.

OCHOBHbIMM KOMMNOHEHTaMM YCTPOWMCTBA NJaBHOTO NyCcKa ABAAIOTCA:

e Cunosow 610K (3 pasHble cbopKu);

e Mogaynb ynpaBaeHMA C MHOFOA3bIYHbIM AUCMNEEM M ONTOBOJIOKOHHbIMM Kabenamu;
® 3JNEKTPOHHbIM NOTEHLMANbHbIN TPAHChOPMaATOP;

e Tpu TpaHchopmaTtopa ToKa (CT).

B coctase Y[l Bcerga Ao0AXHbI HAXOAMTCA:

e bBalnacHbIi BbICOKOBOJIbTHbIN KOHTAKTOP (K2) — moskeT 6biTb B cocTase YT 1 BXoaUTb B
KOMM/IEKT NOCTaBKK;

e BBOAHAs BbICOKOBONbTHaA A4YeMka (QF) - cywecTBylowas, YCTaHOB/AEHa B
pacnpegenutesbHOM ycTpoincTae (PY), Kak NpaBuao B KOMMIEKT MOCTAaBKU He BXOAMT.

OpHonnHenHaa cxema komnoHosKu YT npuBeaeHa Ha pucyHke 3.2.

BBodHas BuicokoBonemuas aqelxa

~6/10xB, 50My

oF [
&

v

BBOA: R, S, T © VEDASTART

BBodnan
Bucokobonemkoa
KoMmMymayua

CT1, CT2, CT3 —C)
TpaHChopMaTOps! ToKa
Modyne
L1, L2, L3 ynpobnenus

CunoBod dnok

K2

Bodnackos
BucokoBonemuan
KeMMYMEUUR

BbIBOA: U, V, W o

®

Puc. 3.2 — O0HonuHeliHas cxema YT c scmpoeHHol 6alinacHoli u nuHeliHol (6800HOU)
8bICOK0B0OIbMHOU Kommymauueli
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PykogoOcmeo o akcnayamayuu VEDASTART

Ycmpolicmeo naasHozo nycka VEDASTART

JononHutensHo YMI moXeT KOMNNEKTOBaTbCA:

e PasbeauHutenem Ha exoge (YNMN go 600 A);

e PasbeguHuTENnem c 3a3emnmtenem Ha sxoge (YMNMN go 600 A);

e PasbeauHuUTENEM M NpeoxpaHuTensamm Ha exoge (YN go 400 A);

e PasbeguHUTENEM C 3a3eMIMTENEM M NpeaoxpaHuTenammn Ha Bxoae (YN go 400 A);
e BbIKaTHbIM BaKyYMHbIM BbIK/lOYaTENEM HA BXOAE;

e BbixogHou BbICOKOBO/IbTHOM KoMMyTaume o BaKYYMHbIMM BbIKaTHbIMM
BbIK/tOYATENAMM HA HECKO/IbKO ABuraTenen (4o 4 B CTaHAAPTHOM UCMONHEHWUMN).

3.3. OcHoBHble ¢pyHKuUuum YN

CnncoK OCHOBHbIX GYHKUMM npuBedeH B Tabauue 3.1. CBsA3b no UMPpPOBOMY KaHany C
BEPXHMM YPOBHEM W aHa/IOrOBbIA BbIXOA, SBASETCA OMUUWEN, B CTaHAAPTHOM WCMOJIHEHWUU
MOZY/IN CBA3M aHANIOTOBOTrO BbIXOAa HE YCTAaHOB/EHDI.

Tabauya 3.1 — OcHosHble pyHKyuu YT

HeunsmeHHbIN TOK

C nocTeneHHbIM N3MEHEHMEM HaNnpAXKeHuUA
OcTaHoB Bblberom

MnaBHbIN OCTaHOB

MpeBblleHMe AONYCTUMOro KONMYEeCTBa NYCKOB
Meperpyska

MakcumanbHo-TokoBasdA 3awwmTa (YNM)
MaKcmMmanbHO-TOKoBasA 3awmTa (3/]) npu Nycke M OCTaHOBKe
MaKcmMmanbHO-ToKoBas 3awmTa (3/[) npu paborte
MoOHWUKEHHbIN TOK

OwncbanaHc ToKkoB

K3 Ha 3emnto

MoTeps dasbl

HeBepHoe yepenoBaHue da3

MoHMKEHHOE HanpAXKeHue

MNepeHanpaxeHue

MpesblWweHne BpemeHn Nycka

Mpoboit TpucTopa 1 HeEBEpPHOE NOAKAOYEHNE
BHewHAA HencnpaBHOCTb 1 n 2

Meperpes

OTcyTCcTBME CUTHANA NycKa

PasomkHyT bainac

7 OVCKPETHbIX BXO4,0B ANCTAHLMOHHOIO ynpaBaeHns
3 penenHbIX BbIXxoAa

AHanorosbll BbIXog, (TOK) - onums
MocneposaTenbHbIN NopT (¢ mogynamm Profibus, Modbus RTU)
- onumsa

CeseTocurHanbHaa MHAMKaumnAa ctatyca YMn
JononHutenbHble GyHKUMKN | Apxme cobbITUI

OTcnerkmnBaHme aKCNIyaTauMoHHbIX NapaMeTpoB

Myck

OcTaHoB

3awmTa

AnckpeTHble Bxoabl u
penenHble BbIXxOAa
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Pykosodcmeo o aKcnsayamayuu VEDASTART
Ycmpoticmeo nnagHozo nycka VEDASTART

3.4. TunoBoii Kog, 1 obwue KoHdurypauun YN

MHPopmauma o KOHPUrypauum YyCTPOMCTBA MJaBHOrO fMycka W ero 6a30BbixX
XapaKTePUCTUKaX COAEPIKUTCS B TUMOBOM KoAe U npeacTasneHa B Tabaunue 3.2.

Tabauya 3.2 — Tun koo YIil

123 4|5/ 67 8|9 1011(12|1314|15 16 JononHutenbHble onumnu
VIS | -|L L B +onunal +onuma2 +onumal...+onuma N
HanmeHoBaHue Mos. 0O603HauyeHue
O603HayeHUne
YCTPOMCTBA 1-2 VS - VEDASTART
NAABHOrO NycKa
L02: 2 3KB LO4: 4,16 kB L10: 10 kB
’ L66: 6,6KB L13: 13,8kB
0060: 60 A 0300: 300 A 0800: 800 A
HomMWHaNbHbIN 7-10 0100: 100 A 0400: 400 A 1000: 1000 A
TOK 0150: 150 A 0500: 500 A 1250: 1250 A
0200: 200 A 0600: 600 A 1400: 1400 A
Crenewb sauiTel | 191 31: P31 42: 1P42 54: PS4
Kopnyca
LO: be3 BXOAHOro KOMMYTALMOHHOrO annapara
JInHelHbIN L1: C BXOAHbIM KOMMYTALMOHHbIM annapaToOMm - CTaLMOHAPHbIN
KOMMYTaLMOHHbIN | 13-14 BaKYYMHbI KOHTAKTOpP (BCTPOEHHbIN B cekuuto YIM)
annapart L2: C BXOAHbIM KOMMYTaLMOHHbIM annapaToM - BaKyyMHbI
BbIK/1lOMATE/Ib BbIKATHOrO UCMOJIHEHUA (A0MNONHUTENIbHAA CEKLMA)
BO: bes 6annaca
BbannacHbli B1: 6alinacom - CTaLMOHAPHbIN BaKyyMHbI KOHTaKTOP
KOMMYTaLMOHHbIN | 15-16 (BcTpoeHHbIN B cekumto YIIM)
annapart B2: C 6aiinacom - BakyyMHbI BbIK/tOYaTeNb BbIKATHOrO
NCNOJIHEHMA (AOMONHUTENbHAS CEKLMA)
+FU MpepoxpaHntenn Ha Beoae Y1
+1QS PasbeagnHutens Ha BBoae YIIT
+MSO1 JononHutenbHaa BbIXoAHAA KOMMYyTaumaA Ha 13/]
+MSO2 JononHutenbHaa BbIXOAHAA KOMMYTaumA Ha 23/
JononHutenbHble |+MSO3 JononHutenbHaa BbIXO4HAA KOMMYTauma Ha 33/
onuuu +MS0O4 JononHutenbHaa BbIXOAHAA KOMMYTaumA Ha 43/
+AO Mopay/b aHaI0roBoro BbixoAa (ToK)
+RTU Modbus RTU
+PDP Profibus DP
+CDC MuTaHme onepaTuBHbIX Lenen = 220B

Mpumep 3anmcm Tmn Koga: VS-L06010042L1B1+RTU, rae:
- VS — YN VEDASTART;
- LO6 — HoOMMHanbHOe HanpAaXeHue 6 KB;
- 0100 — HOMWHaNbHbIM TOK 100 A;
- 42 — cTeneHb 3aWnTbl Kopnyca IP42;
- L1 — ¢ BCTPOEHHbIM BaKyYMHbIM KOHTaKTOPOM Ha BXOAe€;
- B1 — c BCTpOEHHbIM BaKyyMHbIM 6alNacHbIM KOHTAaKTOPOM;
- RTU — c gononHutenbHbiMm moaynem ceasm Modbus RTU.
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PykogoOcmeo no akcnayamayuu VEDASTART
Ycmpoticmeo nnagHozo nycka VEDASTART

4. Obwme TeXHNYECKMe gaHHble

e Cunosoe Hanps»KeHue, kB: 2,3/3,3/4,16/6/6,6/10/11/13,8.
e HoMMHanbHbIN BbIXOAHOW TOK, A: 60 — 1400.
e [lnanasoH 4acToT, NPW KOTOPOWN BO3MOMXKHA CUHXPOHM3aumA: 45 - 65 Iu,.

e MaKcumanbHoe notpebaeHme cuctemol ynpaBaeHusA:
- 350 BA npu nycke asuratena (550 BA npu paboTatowiem aHTUKOHAEHCATHOM
oborpese);
- 2000 BA npu cpabaTbiBaHWUM BbICOKOBOJIbTHOM KOMMYTaLMW;
- 20 BA B pexkume oxkngaHusa (220 BA npu paboTarowem aHTUKOHAEHCAaTHOM oborpese).

e Bpemsa nycka (3aBMcKUT OT mexaHm3ma), c: ao 90.

e [INCKpEeTHbIN BXOA: 7 GUKCMPOBAHHbIX (MYCK, CTOMN, NAABHbIN CTOM, BHELWHAA OWwWnbKa 1 n
2, peseps, cbpoc).

o PeneiHblt Bbixod: 3 ¢UKCUMpPOBAHHLIX (paboTa, aBapuA, OKOHYaHWe pasroHa) u 1
OOMOJIHUTEIbHbIN (ONUMOHANBHO).

e AHanorosbli BbixoA: 1 aHanorosbIi Bbixod, (onuus).

e KaHanbl casum (onuma): Modbus RTU, Profibus.

e CreneHb 3awmThl WKada YMM: IP31, IP42 u IP54 (onuus).

e TemnepaTypa aKkcnayaTtauum: - 10 °C ao + 50 °C.

e BnaxHocTb Bo3ayxa: 5 % 0 95 % OTHOCUTENbHOM BNAXKHOCTY.
e TemnepaTtypa npu xpaHeHuu: - 20 °C go + 70 °C.

e BbicoTa ycTaHOBKM Hag, yposHem mopA: O - 1000 m, sbiwe 1000 m CO CHUXKeHUEM
HOMMWHA/IbHbIX NAaPameTPOB.

e Knacc 3arpasHeHums: 3
e Bubpauma: cornacHo M3K 60068-2-6.

& DMMCCUA KOHAYKTUBHbIX Pagnonomex:
- 10 KlMy go 150 Kkl'y, <120 - 69 gb mKB;
0,15 MTl'y, no 0,5 Ml'u, <79 nb mKB;
- 0,5Mrluy a0 30 Mluy <73 ab mKB.

e IMuMCCUA NU31yYaeMblX PaaNOoNoOMeEX:
- 0,15 MTuy ao 30 Mruy <80-50 ab MKB /m;
- 30 Mrlu ao 100 Mrlu <60-54 a6 MKB /m;
- 100 MTu ao 2000 Mlu <54 a6 MKB /m.
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PykogoOcmeo o akcnayamayuu VEDASTART

Ycmpolicmeo naasHozo nycka VEDASTART

5. MNMpuemkKa, xpaHeHUe U TPAHCNOPTUPOBKA

Mepes NPUEMKON [0CTaBNEHHOro 060pyAOBaHMA OCMOTPUTE YMNAKOBKY Ha npeamet
Ha/IMYMA NPU3HAKOB MOBPEXKAEHWUN. MOBpPEXKAEHHAA YNAKOBKA MOXKET YKa3blBaTb, YTO WKad u
BHYTPEHHME KOMMOHEHTbl TaKKe MOryT ObiTb MoBpexaeHbl. [ocne pacnakoBKWM MNPOBECTM
OCMOTP YCTPOMCTBA NAABHOrO NycKa Ha NpeaMeT HaZIMumns NoBPEXLEHUI, KOTOPbIe MOT/M BbiTb
noay4YyeHbl NpU NepeBosKe.

MpoBepbTe Nosy4yeHHoe obopynoBaHME MO YNaKOBOYHOMY NNUCTY. B rpy3oBoit HaknagHoum
HEeobXo4AMMO OTMETUTb BCE OTCYTCTBYIOLLEE MM NOBPEXKAEHHOEe 060pyaoBaHNE U HEMEONEHHO
onosectuTb 06 3ToM nepeBo3uMKka. CRAUCOK OTCYTCTBYHOLWEro WAM MOBPEXAEeHHOro
060pynoBaHMA HEOBXOAMMO TaKKe Bblc1aTb B KOMnaHuto BEJA MK.

an PaCnakoBKe He MCHOﬂb3yﬁTe TAXKENble N OCTPblE MHCTPYMEHTDI, TAK KAK OHU MOTyT

noBpeamnTb0bopyL0BaHME.

Ecnn HemepgneHHaa ycTaHOBKa HeBO3MOXHa, YII cnegyeT XpaHWUTb B OPUIMHANAbHOWM
YNAaKOBKE B YMCTOM M CYXOM MOMeELLEHMN B nomeweHun. Bcerga cnepyet xpanutb YII B
BEPTUKANbHOM TMOJIOXKEHUM Ha AepeBAHHOM NoAAoHe, 4Tobbl OHO He Kacanocb Mosa U
No3BONAMO BO34yXy NpoxoanTb nog Hum. YT moxKeT XxpaHuUTbca He 6onee 12 mecAueBs ¢ AaThbl
YNAKOBKM, TaK KaK KA4eCcTBO YNaKOBOYHOIo MmaTtepurana Co BPEMEHEM YXYALIAETCA.

Cnepyet cobntoaatb cneayroume yCioBMA XPaHEHMA U TPAHCNOPTUPOBAHUA:
e [lnanasoH Temnepatypsbl: -20 °C ... 70 °C;
e OTHOCUTEeNbHaA BAAXHOCTb: 5% ... 90 %;

e CKOpPOCTb M3MEHeHUA TemnepaTypbl: He 6onee 0,5 °C/MuUH.

YMM HeobXxoAMMO XPaHUTb B €ro OPUrMHaIbHOM YNaKoBKE B CYXOM M YUCTOM
MmecTe. PacnakoBbiBaTb cneayeT, TO/IbKO KOraa MomelleHMe NoaroToBJEHO K
MOHTaxy. Ocoboe BHMMaHWE HaZo 06PaTUTb Ha YCTPaHEHMEe BO3AENCTBUSA
LemeHTa 1 (n1n) 6eTOHHOM NblAIK, 3arPsA3HEHNI Ha 3/IEKTPOHMUKY.

Ycnosua TpaHcnoptuposBaHuAa YIMIM B 33aBMCMMOCTM OT BO3AENCTBUMA MEXaHUYEeCKUX
$aKTOpPOB A0MKHbI COOTBETCTBOBATL Ycnosmam C no NOCT 23216-78.

TpaHcnopTupoBaTb M XpaHuTb YIMI ponyckaeTca TONbKO B BEpPTUKA/NbHOM
NONOXEHUN.
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PykosoOcmeo o aKcrnayamayuu VEDASTART

Yempolicmeo nnasHozo nycka VEDASTART

6. YcTaHOBKa U nepemeLieHue
6.1. O6bwme TpeboBaHUA K MOHTAXY

MoHTaxk  YMM  gonkeH  BbINOAHATLCA  TONbKO — CNeuManbHO  OOYYEeHHbIM M
KBaIMOUUMPOBAHHbIM MepcoHasiom. MecTo pacnonoXKeHUs YCTPOMCTBA MIAaBHOMO MycKa
OOMKHO  OblTb  Hagnexawum obpasom NOArOTOBAEHO C NpoemMamMu B CTeHax,
BEHTUNALMOHHBIMW KaHaNamMm U KabenbHbIMU COEANHEHUAMM C UCTOYHUKOM MUTAHUA.

MaKCMManbHbIA  AOMNYCK AAA Nona  pacnpeaenutenbHOro  NomelleHus
cocTaBnseT = 2 MM Ha meTp (Makcumym + 5 MM No BCel IMHENKE MaHenen).
HecobniogeHune sTUX peKomeHAaumnin MOXKeT HapyLWKUTb 3N1EKTPOMEXAHNYECKYIO
GYHKUMOHANbHOCTb HEKOTOPbIX KOMMOHEHTOB W CTPYKTYPHYH LLENOCTHOCTb
BCEM CUCTEeMbI.

YCTpOICTBA OCHALLEHbI OCHOBAaHMEM /19 MOHTaXKa HEMOCPEACTBEHHO K MOAY NOMELLEHMS.
PekomeHAyeTca YyCTaHOBUTb 3arNybeHHbIe CTa/bHble LWBeepbl B POBHbIM BETOHHbIV Noa Ans
noaaepXKn obopyaoBaHuA. NoBepPXHOCTU YrAyHAeHHbIX CTaNbHbIX LWBENNEPOB AONXKHbI ObiTb
Ha OAHOM YpPOBHE C YMCTbIM MOJIOM W BbIPOBHEHbI APYr C APYrom nepes OKOHYaTe/bHOW
aHKepoBKOI. OCHOBaHMe YCTPOWCTBA A0/IKHO PAaBHOMEPHO ONMPaTbCA Ha BETOHHbIV NoJ.

Ecnm wkad nogHMmaeTcsa Hag YpPoOBHEM Nosa Ha pyHOAaMeHTe C ONOpHOM pamoun, To BcA
OMOpPHas pama AOJ/IKHA NoAAepKMBaTbCcA Ha ogHOM ypoBHe. Ecam  wkad YMIM BbicTaBneH B
O4HY /IMHUIO C ApyrMm obopyaoBaHMEM, TO BCE OMOPHbIE PaMbl U KaHanbl AOMKHbI ObiTb
BbIPOBHEHbI OTHOCUTENILHO APYr APYra.

Ha pucyHKke 6.1 nokasaHbl TUNKUYHbIE meToabl KpenseHusa YT K 6eToHHoOMyY nony.

Puc. 6.1 — MoHmax YII Ha 6bemoHHbIl nos, 20e
1 - aHkepHbIli 6oam, 2 — ocHosaHue YIl1, 3 — 3a2nybneHHble cmanbHbie weennepsl
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PykogoOcmeo no akcnayamayuu VEDASTART
Y _cmpolicmeo nnagHozo nycka VEDASTART.

6.2. KpenneHue YMNN Kk pyHAaameHTy

YCcTpoiicTBa NNABHOrO NycKa fo/XKeH ObITb HAAEXKHO NPUKPENAeHbl K NOArOTOBAEHHOMY
POBHOMY MOAY.

Ha pucyHKe 6.2 npeactaBneHa ctaHA4apTHaA naHenb ocHoBaHma YIM. Mpu yctaHosKe YN
pekoMeHAayeTca UCNo/1Ib30BaTb BCe YeTblpe OTBEpPCTUA noa 601Tbl, YTOObI HAAEKHO NPUKPENUTD
wkad K nony, c nomollpo 6ontos M12.

3x®110

TeinbHaA cmopoHa

830

BBodwl dns
BB kadens

(BBod om cemu)

1!

SIS N5 SO o [
)
BBodel dns
HB kadeneu o o
Lx®50 T %
OO -
ol o«
ﬁ“;‘;
170
f— E—
360
[l —
500
- - 3x®110

NluueBas cmopoHa BBodsl dns BB

kadened
(Beixod k 3[)

Puc. 6.2 — Pama ocHogaHuA YTII1
(sud ceepxy, Ha npumepe YT c HomuHaabHbIM Mokom 00 300 A 8Ka4YUMESbHO)
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PykogoOcmeo no akcnayamayuu VE DASTA RT
Ycmpolicmeo naasHozo nycka VEDASTART

6.3. Tpeb6oBaHua K yctaHoBKe YIIM B nomeweHnun

Mpu ycTaHOBKe YCTPOMCTBa MNABHOro nycka ybeautecb, 4To cobntofeHbl MUHUMANbHbIE
TpeboBaHMA K CBOOOAHOMY NPOCTPAHCTBY (CM. puc. 6.3).

PekomeHayemas BbiCOTa NOTOJIKa cocTaBndeT 3 m 1 bosiee, HO He MeHee 2,8 M.

Mpn HEeobXxoAMMOCTU CTaHAAPTHbie WKadbl MOMHO YCTAHOBUTb BMIOTHYHO
cOOKy K Apyromy o60pya0BaHUIO NN CTEHE.

NepeaHan 3aaHAnR
cTOpoHa CTOPOHA
=600

=2800 |

(PP PP PP PP PP
2300
P

4

g
=1200

Puc. 6.3 — YcmaHoska YTl 8 nomeuwjeHuu
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PykogoOcmeo o akcnayamayuu VE DASTA RT

Ycmpolicmeo naasHozo nycka VEDASTART

6.4. Mopgbem U nepemeLeHue

YcTpoicTBa MNABHOrO MyCKa paspelleHo nepemeltatb pasHbiMM cnocobamu. OaHako
cnepgyeT cobnogatb OCTOPOXKHOCTb, YTODObI 3aUTUTL CEKLUN WAW 3aKPbITble 3NEeKTpUYEecKne
KOMMOHEHTbI OT NOBPENKAEHUI BO BpemA nepemelLeHms. Mo 6Gokam naHenn npesycMoTpeHbl
nogbemHble NPoyLWnHbl. Acnonb3ya NpoyLwmnHbl U NOAbEMHbIE TPOCbl MOXHO nogHATbL YII ¢
NOMOLLbIO KpaHa.

PekomeHayemblt meTog nepemeweHma YIMM - nogbemHbin KpaH. Ecnum
OrpaHMYEHMNA MO BbICOTE HE MO3BONAKT MCMNO/b30BATb KPaH, nepes CHATUEM
OEPEBAHHOINO MOAAOHA MOXHO MCMNO/b30BaTb BWAOYHBIA MNOTPY3YMK WK
rmapaBanyeckan Tenexkka (poxns). Mpu nepemeweHun YMIM Heobxogmumo
cobntoaaTb BCe NpaBuaa No NOAbEMY U NepeMeLLEHMIO.

vl

Puc. 6.4 — NModvem u nepemeujeHue wraga Yl c nomowbto nodvemHbIX NPoywuH

MNepen nepemeweHnem YMM:

Y6enutecb, YTO KpaH [OCTAaTOYHO BbICOKMW, 4TOObI 06pa3oBancA AOCTAaTOYHbIA YroA.
Meay yrnom HakaoHa naed ctpona He 6onee 60 °, ecin cMOTpeTb cnepean Uan c3agu
nepemeltaemoro obopyaosaHus (cm. puc 6.4).

Y6enuTbCs, 4TO NnogbemHoe 060pyA0BaHNE, PACCUMTAHO Ha NPeANMCAaHHYI0 HarpysKy.

Onpeaenute LEHTP TAXKECTM Nepemelaemoro obopynoBaHusa, ¢uUsMYecKkme pasmepbl,
BECUT. 4.

CnnaHupyinTe nyTb, Mo KOTOpoMy byaeT nepemewatbca obopyaoBaHue, ybeanutca, 4to
Ha HEM HeT NPenATCTBUMN.

Mpw nepemelteHnmn 6onee 0AHOrO WKada 3a 0O4MH pPa3 OTKAKYUTE LWMHHbIE COEAUHEHUSA
mMmexay wrkadamu, 4ytobbl NPeaoTBPATUTL NOBPEKAEHME LWH.

Y6eantecb, YTO NPUHATbI COOTBETCTBYHOLLME MEPbI NPEAOCTOPOXKHOCTU ANA 3alMUThl
nepcoHana.
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PykogoOcmeo no akcnayamayuu
Ycmpolicmeo naasHozo nycka VEDASTART

7. KoHctpyKuma n nogkntouyeHue YN

7.1. O6wan KoHcTpyKuma wkada YN

Bce wkadbl YMI aHanorMyHbl No KoHGUrypaumm u pasgeneHbl Ha OTCEKU: HU3KOBOJIbTHbIN
N BbICOKOBO/IbTHbIN. [1Bepb BbICOKOBO/IbTHOIO OTCEKAa CHAbXKeHa 3aMKOM 31eKTPOMarHUTHOM
6/IOKMPOBKM M KOHLEBbIM BblKAKOYaTeNeM ANA  3aWMTbl MEPCOHasa OT MOParKeHUs

INEKTPUYECKMM TOKOM.

BbICOKOBO/IbTHbIN OTCEK COAEPKMUT CeAytoLmMe KOMMOHEHTbI:
e TpaHchopmaTopbl TOKa;

® 3JNIEeKTPOHHbIM NOTEHLMANbHbIN TPAHChOPMaATOP;

e Cunosble TUPUCTOPHbIE BN0OKN.

e balinacHbIN (WYHTUPYIOLWNI) U NIMHENHDBIN (BXOAHOM) KOHTAKTOPbI.

I

DNEeKTPOHHbIN
NOTEHLMNAbHbIN
TpaHcpopmaTop

a1 X

CunoBble TUPUCTOPHbIE
- cbopkm ¢
N TpaHcpopmMaTopamm TOKa

all
-
.

u ¥ z s BalinacHbI U IMHENHbIN
KOHTaKTOpbI

Al

Puc. 7.1 - BHewHul sud sbicokosonbmHo20 omceka Yl Vedastart
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VEDASTART

HuWU3KOBOANbTHLIN OTCEK

KOHCTPYKTUBHO oOTAeneH OT BbICOKOBOJZIbTHOIO OTCE€Ka WU

obecneunsaet HaOEeXHYH U30NALUIO OT BbICOKOro HanpAXeHuAa. OGopyp,oeaHme MOXeT bbITb
YCTaHOB/1€HO Ha nepep,Hel‘/'l naHenn OsBepu HU3KOBOJNIBTHOIO OTCEKa AONA B3aMMOAENCTBMA C
nob3oBaTenem.

HW3KOBONbTHbLIN OTCEK coaepXut cneagyrouime KOMNOHEHTbI:

ABTOMaTUYECKME BbIKAOYATENMU;
BnoK nuTaHus uenen ynpasBaeHus;
KnemmHble KoNnogku;

MaHenb ynpaBneHus;

MaKkeTHble nepekao4vaTenu BblbOpa pPexMmoB
ynpasneHune» n «MnasHbli\Mpamoit nyck»;

MnaTa KOMMYHUKauun (onumsa);
Moaynb aHanorosoro sbixoaa (onumsa);

PeneliHo-KOHTaKTOpHaA rpynna.

paboTbl («MectHoe\YaaneHHoe

Puc. 7.2 - BHewHuli s8ud HU3Kos8os1bmHo20 omceka Yl Vedastart

21



Pykosodcmeo o sKcnayamayuu VE DASTA RT

Ycmpolicmeo nnagHoz2o nycka VEDASTART

Ha nepeaHei ABepyn HU3KOBO/IbTHOrO OTCEKA HAaXOAATCA NaMMbl CBETOCUIHA/IbHOM
WHAMKaUMU U KHOMKKU MecTHOro ynpasaeHus Y («Myck\cton» n «ABapuidHbIiA cTon»).

Puc. 7.3 - BHewHuli sud nepedHeli naHenu YI1l Vedastart

OnumoHanbHo YIMIM MoOXeT KOMMNAEKTOBAaTbCA PA3/IMUYHbIMU CEKUMAMM AOMNONHUTENbHOM
BbICOKOBO/IbTHOM KOMMYyTaUUW (CeKUMA BBOAHOIO pPasbeAMHUTENs, CEeKUMUA BHELIHEro
NMHenHoro |\ 6aiinacHOro  BblKAOYaTeNsi, CEeKUMM  BbIXOAHOM  KOMMyTauuu  AnA
MHOTrOABUraTeIbHbIX NPUMEHEHWIA).
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7.2. Mopaynb ynpasneHus

BHewHMn BuA moaynsa ynpasnenua YNNI npeacrasneH Ha puc. 7.4.

3121

2020300230000

5. GND (8V)
&8V

7. NG

1-3 4-32

MutaHue Knemmbl BX04,08/BbIX040B

HlecTn BXxo10B 1
’ BBIXOJ0B
A ONTOBONOKOHHOTO

Mugpo-
NCPERAIOUATCN

ynpasacus
Pasnem
TOIRIIONCHIS K Anastorosas
CHIOBOMY naara
MOAYINO
Tpancdopmarop
NHTAHHMA HCHeH Mixpo-

YIpagicnus epeKmotarean

Irava nuranms
I'nasnas naara

Thara consn

Puc. 7.4 — Modynb ynpasneHus
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VEDASTART

Mogaynb ynpasneHuA yCcTaHaBAMBAETCA B HM3KOBOJIbTHbIA OTCEK U COCTOUT U3 cnegyrowmx

6.10KOB:

e [lynbT ynpaBneHus;
e [lnaTa onTM4ecKoro ynpasaeHus;

e [lnata NUTaHUA C TPaHCPOPMATOPOM;
e [lnata KOHTpOANEpPa;
e [lnata cBA3m (onumsa);
e AHanorosas nsara (onumsa);

e JlononHuTenbHas peneiHaa nnata (onuma);
e [lnata nogKntoyeHMa TaxomeTpa (onums).

YcTaHOBKA MUKponepekaoudateneid. Moaynib MUKponepekatoyaTenein CoaepUT BOCEMb
nepekoyaTeniet U pacnonoKeH Nog nepeaHel naHenbo Moayna ynpasneHusa (cm. puc. 7.4).
HasHauyeHue mUKponepeKkatoyaTenei npuseseHo B Tabanue 7.1.

Tabauya 7.1 — HaszHayeHue MmuKponepeKkawovyamernel

Mepeknto-
Ha3sHaueHue OTKA. (HUXKHee nonoXeHue) BKn. (BepxHee nonokeHue)
yarenb
Ha aucnnee otobparkaetcs Ha ancnnee A4ONONAHUTENBHO
MMUHUMANIbHOE KOZIMYECTBO oTobparkatoTcs cneayrowme
NMYHKTOB: MYHKTbl MEH!IO:
OTobpakeHue Y ¥
1 I CeTb / 3awumTa - lononHuTenbHble NapameTpbl
- MapameTpbl NycKa - MapameTpbl oWMOOK
- Hactpoitka octaHoBa - Mporpamm. BXxoA08/BbIX0A08B
- Ctatuctnyeckune gaHHbole - [MapameTpbl CBA3MU
ObpaTtHasn cBA3b
2 P Het Ectb
OT TaxoMeTpa
3 CeTb/leHepaTop Paborta ot cetn PaboTa oT reHepaTopa
4 Peseps Bceraa B N0N0XeHMUM OTKAOYEH -
Nna Bblbopa pyccKoro fA3bika
5 Bbibop A3bIKa A P
o6a nepeknyarena B -
6 MEHIO
NONOXKEeHUUN OTKOUEHO
- OrpaHu4eHme no TOoKy - OrpaHu4eHme no ToKy
PacwmnpeHHoe
7 sHaueHue (% oT Hom. ToKa 2[1): ao 400 (% oT HOom. ToKa 2/1): no 440
- Bpems pasroHa (cek): go 30 - Bpems pasroHa (cek): go 90
yCTaBOK - Makc. Bpemsa nycka (cek): go 30 | - Makc. Bpemsa nycka (cek): ao 250
bnokuposka
N3meHeHMe yCcTaBOK N3meHeHMe yCcTaBOK
8 VISMERERWA aspeleHo 3anpeLeHo
yCTaBOK pasp P

MoakntoueHme Lenen NUTaHMA U ynpas/ieHUs NPUMBEAEHO Ha pUCYHKe 7.5. [lns nuTtaHuA
uenei ynpasneHns HeobxogmMmo HanpsaxeHue 220-240B, 50/60luU, no cneumanbHOMY 3aKasy
BO3MOXHa MOCTaBKa CUCTEMbI YNpPaB/ieHMUA C NUTAaHUEM OT CETM MOCTOSHHOro Toka 220B (B
COOTBETCTBMM C 0DO3HayeHMeM Ha nepegHen naHenu). CTaHAAPTHO MMEKOTCA AWUCKPETHbIE
BXOAbl U penenHble BbIXOAbl ANA AUCTAHUMOHHOMO ynpasaeHua (cm. puc. 7.5). [AWCKpeTHble
BXOAbl YNPaBAAOTCA CNAabOTOYHbIMM KOHTAKTAaMM TUMA «CyXOM KOHTaKT». Bbixoabl asnatoTca
6ecnoTeHUManbHbIMMU  PENEMHbIMU KOHTaKTaMu (TMMa «CyXOM KOHTAaKT»), C Harpy3o4HoM
cnocobHocTblo 8A, ~250B. HeKoTopble AUCKPETHblE BXOAbl U BbIXOAbl MOXHO NepeHa3HayuTb
yepes MeHI0.
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1 L
2 - MutaHue
3 N
4 OcraHoB
5 MnaBHbIi OCcTaHOB
6 Myck [nckpeTHble
7 Tect / C6poc BXOZbl
8 [Opyrue HacTp. / Cobpoc
9 Q6uwini
\El 0
I Pabora / Bpocok Toka
—12
\El 3 PeneiiHble
};1 Asapwua YN BbIXOAbl
\E}$ } OKOHYaHue pasroHa
—18
19 BHewHsA owmnbKa 1
20 BHelwwHAA ownbKa 2 [OunckpeTHble BXxoabl
21 o6bwwmin
22 He ncnonbsyetca
23 - RS485 (onumsa)
24
30 He ucnonbsyertca AHanorosbli
31 - BbIxo4 (onuwuA)
32 +

Puc. 7.5 — MNodknrwyeHue uenell ynpassaeHuUs K KOHMposnepy

MNutanme — knemmbl 1 (Ppasa) — 3 (HeitTpanb). PekomeHayeTcA MOCTOAHHOE Hanuuyue
NUTAHMA Ha Knemmax 1-3.

OctaHoB - Knemma 4. Bxog ot H3 KOHTaKTa. MmeeT ToNbKO 0gHY GyHKLUMIO. 1A OCTaHOBKM

ABUraTtena oOTkKAKYUTE HanpAaXXeHmne ynpasaeHna ot KAieMmbl 4 Ha BpemAa He meHee 250 mc.

MnaBHbIA OCTaHOB - KNemma 5. Bxog, ot H3 KoHTakTa. MmeeT TonbKo oaHy dyHKuMio. Ana
NNaBHOM OCTAHOBKM ABUraTeNs OTKAOUYUTE HaNpAXKEHWe ynpasB/ieHUA OT KAemmbl 5 Ha Bpemsa
He meHee 250 mc.

Ecnn nnaBHbI OCcTaHOB He TpebyeTca, coeanHUTE NepPeMbIYKON KnemMMbl 4 1 5.

Nyck - Knemma 6. Bxog ot HO KoHTakTa. MmeeT TONbKO OAHY ¢yHKuMio. [na nycka
ABUraTena nogaiTte HanpaXeHWe ynpaBaeHMa Ha Knemmy 6 Ha Bpema He meHee 250 mc.

1. Oguratenb 3anycTUTCA TOJIbKO NPW Ha/MYUWM HAMPAXKEHWUA YNPaB/ieHUs Ha
Knemmax «OcraHoB» (4), «MnaBHbIi octaHoBY» (5) 1 «IMyck» (6).

2. Cbpoc Kopa owubKM nocsie eé€ noABAEHUA HEBO3MOMKEH MPWU HaUYMm
KomMmaHAbl «lycK».

3. KomaHga «Myck» byaeTt NpuHATA K UCNONHEHUIO, TONIbKO Yepe3 3 cek. nocne
OCTaHOBa.
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Tect / Cobpoc - Knemma 7. Bxoa, ot HO KoHTaKTa. MmeeT GpyHKLMK:

e «C6bpoc» (MO yMONYaHUIO, WCMONb3YWTE KOHTAKT 6e3 d¢ukcaumm), npuv noaaye
Hanps»XeHUs Ha 3ToT BXo4 OyAeT BbIMOAHATLCA COPOC OWWMBKM UM nepesanyck
KOHTpOANEpa;

e «Tect», NpU nogaye HanpsXeHWs Ha 3TOT BXxon OyaeT BbIMONHATLCA TECT CUCTEMbI
ynpaBaeHns TUPUCTOPAMM.

Dpyrue HacTpoiiku / Copoc - Knemma 8. Bxog oT HO KoHTaKTa. imeeT pyHKLMK:

e «JlpyrMe HacTpoiiKku» (N0 yMO/NYaHMIO), MPU MoAaye HaMpsAKeHMA Ha 3TOT BXOog, Npu
nycke OyayT WCNO/b30BaTbCA APYroM KOMMNEKT YCTaBOK (Hanps)KeHue [O0/KHO
noAaBaTbCA B TEYEHUW BCETO BPEMEHM MYCKa);

e «C6poc» (MCnoNb3yiTe KOHTAKT 6e3 puKcaLmm), Npu Nnogayve HanpPAXKEHUA Ha 3TOT BXOZ,
6yaeT BbINONHATLCA COPOC OWMOKM M Nepe3anyck KOHTpoaepa.

o6wuit A - knemma 9. Obwmin nposoa ans knemm 4, 5,6, 7, 8.

Pa6ota / BpocoK ToKa - Knemmbl 10-11-12 (10 — HO, 11 — H3, 12 — O6wuit). UmeeT
bOYHKUMNM:

e «Pabota» (No ymon4aHWIO), penerHbln BbiIXoA, NEePEeKNoYaeTcs Npu CUrHane nycka M
BO3BpALLAETCA B MCXOL4HOE COCTOAHWE MPU CUrHaNe OCTaHOBA, B CAy4vyae OWMOKM uau
nponasaHuna NUTaHWA Leneln ynpaBaeHus, Npy BbINONHEHUWM NNABHOMO OCTAaHOBA pese
BO3BpaLLAeTCA B WMCXOA4HOE COCTOSHME B KOHLE npouecca OCTaHoBa (BO3MOXKHA
pasfaenbHan YCTaHOBKA 3a4€PXKKM BKAOYEHMA U BbiKNtOYeHUA B AnanasoHe 0 — 60 c);

e «BpoCOK TOKa», NpefHasHayeHa ANs onpenefnieHMA BHELIHEW CUCTEMOM ynpasaeHun
peXMMa CTOMOopPeHUs ABuratens Unm ana 610KMPOBKN PEBEPCUBHOINO MEXaHW3Ma, NoKa
NAET NNaBHbIA OCTaHOB ABUraTena (BO3MOXKHa YCTaHOBKa 3aZlepXKM Ha oTpabaTtbiBaHue
curHana 0-5 c).

ABapua YMNN - knemmbl 13-14-15 (13-HO, 14-H3, 15 — O6wwui). PeneiHblii BbiXon,
BK/IlOYAETCA NpW OoWwunbKe, BO3BPAT B UCXOAHOE COCTOAHME MPOMCXOAMT MOCNe YCTPaHeHun
OWMBKM M BbINOMIHEHUA cbpoca MAM MOCAe OTKAKYEHUA MUTaHMA Lenen ynpasneHua. Yepes
MEHIO CUTHA/1 MOXXHO MHBEPTMPOBATb.

OKOHuYaHMe pasroHa - Knemmbl 16-17-18 (16 - HO 17 - H3 18 — O6wmit). PeneiHbiit BbIXOA,
nepekoYaeTca B KOHLE pasroHa C HacTpanmBaemol 3agep:kko 0 — 120 c, Bo3BpalLaeTca B
NCXOAHOE COCTOAHME NPWU NOABMEHUU CUTHANA Ha OCTAHOB WM MIABHbIN OCTAHOB MpPU OWKNbGKe
AN NponagaHun HanpaxeHua. Micnonb3yetca ANA 3amblKaHnA Halinaca Yepes NpoMeXKyTouHoe
pene.

BHewHAA ownbKa 1 - Knemma 19. Bxoa ana HO KonTakTta. YII oTKAouMTCA yepes 2 ¢
nocne 3aMblKaHWA KOHTAKTA.

BHewHAA owmnbKa 2 - Knemma 20. Bxoa ana HO KonTakTta. YII oTKAouMTCAa yepes 2 ¢
nocse 3aMblKaHMA KOHTAKTa.

O6wuit B - Knemma 21. 06N KOHTAKT Ana Knemm 19, 20.
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OnumA: nnata cBA3W, BCeraa MCNONAb3yeTca COBMECTHO C AOMNOJHUTENIbHON penenHomn
nnaton. MpeagHasHayeHa ana:

e [lepenaun coctosHma YT (akTMBHO BCceraa),
e [lepeaaun TEKYLLErO 3HAYEHMA TOKa (aKTUBHO Bceraa),

e YnpaBneHus (Nyck, cTon, naaBHbIi cTon, cbpoc, Apyrne HaCTPOMKM — aKTUBHO TOJIbKO
€CNN nepekntovaTeNb BbIbopa pexnuma ynpaBaeHUA Haxo4UTCA B MOJMIOXKEHUM — CBA3b
(communication).

Onuua: aHanoroBbli BbIXOA - Knemmbl 28-32, rae: 28-29 — peseps, 30 - obwmii (3KpaH),
31 - (), 32 — (+). Moaynb aHanoroBoro Bbixoda (CM. puUc. 7.6) UMeeT MUKPOMEpPEK/oYaTeNu,
(cm. Tabn. 7.2) KoTopble obecneunBatoT BbiIbop TMMa aHasnorosoro Bbixoga: 0-10B, 0-20 mA u 4-
20 MA (no ymonyaHuto). 3HayeHMe aHaNoroBOro CUrHasa COOTBETCTBYET TOKy ABMratensa u
MOMKEeT ObITb 3aNPOrpPaMMMPOBAHO Ha HOPMabHOE UM MHBEPCHOE 3HaYeHne (Mo YMONYaHUIo
— HopMmanbHoe). MakcumanbHoe 3HadeHue (20 mA namn 10B) cootseTtcTByeT 2 X IHOM.

Beixon
(+) (=) OSummit

3231 30 29 28
IMepexn. S1
nls*[" | SYY

Ilepexn. S2
Off

Puc. 7.6 — Modynb aHan10208020 8biX00d

Tabauya 7.2 — CocmosHusAa DIP nepekntouyameneli 6bibopa muna aHasn0208020 8bix00a

MonoxkeHue nepekatoyatenen | MonoxeHue nepeknroyaTenem
Tun aHanoroBoro Bbixoaa
S1 S2
1100 10 4-20 MA (no ymonyaHuio)
1100 00 0-20 mA
0011 00 0-108B

MpumeyaHue: 1 — sepxHee rnosaoxceHue (on unu 8Ks), 0 — HUMCHee nosnoxeHue (off unu omkn).

Bxoab! ynpasneHua nutatotca ot YIIM. He nogaBaiTe HanpsaMXKeHUA Ha Kaemmbl
BXOZOB YMpaBieHWA, OT APYyroro WMCTOYHWKA, KpoMe Kak obwero B mopyne
ynpaBneHna (Co CTOPOHbI 3aKa34MKa AO0MKHbI UCMOIb30BATbCA KCyXME KOHTAKTbI).
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7.3. NoaknoueHue uenei ynpasieHUa U NUTAHKUA

[Ns NoOAKNOYEHUI CUTHANOB YNPaBAEHUA U KOHTPOJIA CledyeT UCMNO/b30BaTh caeayoume
Kabenu:

e Kabenun gna AUCKPETHbIX BXOAOB M BbIXOAOB WM aHANOrOBbIX BbIXOAO0B: MOJHOCTbIO
3KPaHMpPOBaHHbIN MeaHbIN Kabenb, naowaab cederHmsa 0,5-1,5 mm2, Tmn: BuTas napa;

e KOMMYHWMKALUMOHHbLIA Kabenb: crneunanbHbii  KOMMYHUKALUMOHHbLIN Kabenb wau
MO/IHOCTbIO 3KPAHMPOBAHHbLIN MeAHbI Kabenb, naowaab cedyeHns 0,5-1,5 mm?, Tun:
BMTas Napa;

e [1na nNOAKNOYEHUS MUTAHUA cledyeT MCMNONb30BaTb 2-X UAbHbIA MeaHbl Kabenb B
3KpaHe, naowaab ceyeHuns 1,5-2,5 mm?2,

Ynpasnsawowme, CUrHanbHble, KOMMYHMKALMOHHbIE U BbICOKOBO/IbTHbIE Kabenu cnepyet
NPOKNaAblBaTb OTAE/NbHO B KabenbHbiXx KaHanax M coeaMHUTENbHbIX Kopobax. B cnydae
COBMECTHOM NPOKIAZAKN PACCTOAHUA MeXAYy CNabOoTOYHbIMU U CUAOBLIMU Kabenamu O0KHbI
6bITb He meHee 300 mm Apyr oT Apyra. He pekomeHayeTca napansiesibHas NpoknagKka Kabenen.
Ecnv Takol TMN NpPoOKNagKku HeobxoAMMO BbIMOJHUTL, TO CaeayeT YBe/JNYUTb PaCCTOsAHKUE
MeXJy BCMOMOTraTe/ibHbIMWU U BbICOKOBO/IbTHbIMU Kabenamum no mepe yBenNYeHUs UX OJIUH
napannesnbHO NPONOXKEHHbIX Kabenen.

He pgonyckaeTtca, 4To6bl BbICOKOBONbLTHbIE Kabenu, Kabenn nutTaHuA u Kabenun 3asemneHusa
UMenu obLMin NPOBOA SKPAHUPOBAHMUSA C CUTHANbHbIMU Kabenamu.

BHelHee nuTaHWe ncnonb3yeTtcsa Ana nogkntodeHuns s YM:

® BeHTUNATOPOB (NP Hannumnu);

e Mogayna ynpasneHus;

e (OcBelleHuns;

e Llenu oborpeBsa (Npu Hannumn);

e [lnTaHMe wuenen ynpaBieHUA W ONOKMPOBOK BbICOKOBONBLTHOM KOMMYTALLMOHHOWM

annapartypsbl (Mpy Haanumm).

Cxema MNOAKNKYEHMA KAEMM LEeMel ynpaBneHMA NpuBeAeHa Ha puUCyHKe 7.7. Knemmbl
pacnonaralTcsa B HA3KOBOIbTHOM oTceke YT (cm. puc. 7.2).

Llenn nuTaHmMA NoaKA4YaloTCA HenocpeacTBEHHO K aBTOMaTUYecKomy Bbikatoyatento QF.
Ona  noaknoveHns uenerl nUTaHUMA pPEKOMEHAYETCA MCMO/b30BaTb  aBTOMATUYECKUI
BbIK/lOYaTENb Ha 16A (B cnydYae, eCcinM NUTAHME OCYLLECTBASETCA OT MCTOYHMKA MOCTOSHHOrO
UK nepemeHHoro Toka 220 B). MoOWHOCTb UCTOYHMKA AOMKHA 6bITb He meHee 1000 BT (npu
cpabaTbiBaHUM BbICOKOBO/IbTHOM KOMMYTaLMN BO3MOMKHO NMMKOBOE 3Ha4YeHue Ao 2000 BA).

Ecnv He ncnonb3yloTca AUCKPETHble BXOAbl «ABapUMHDbINA cTon» M «BAOKUPOBKA NycKa»,
«Pa3peleHne nycka» To Ha COOTBETCTBYIOLIME KNEMMbI CIe4YeT NOCTaBUTb NEPEMbIYKM.

OnckpeTHble KomaHabl «Myck» n «Cton» [OMXKHbI ObITb MMNYNbCHBIMU, ANUTENBHOCTb
umnynbca He meHee 500 mc.
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Puc. 7.7 — Knemmeol 05158 NOOKAOYEHUA 8HeWHUX yenel ynpassaeHus
(CU&HCIﬂbI mozaym 6biMmb UBMeEHEeHbI 8 3a8UCUMOCMU OM I'IpUMEHé.’HUﬂ!).
7.4. NopKnoueHne BbICOKOBO/IbTHOM Lenu
YMM K BbICOKOBO/IbTHOM CEKUMM LWKWH cnegyeT MNOAKAYATb 4Yepes  AYEMKy

BbICOKOBO/IbTHbIM BbIK/t04YaTENEM, OCHALLEHHYIO:
¢ PeneiHo 3alWMTHOM annapaTypon Ana 3awWuTbl anekTpoasuratena u YIM;
® 3aLWNTOM OT rPO30BbIX PA3pPAA0B;
* 3a3eMNALWMM YCTPOUCTBOM.

anI noAKNK4YEeHUNN BbICOKOBO/IbTHOM uenun cneayet yd4ntbiBaThb:

C

e CeTb noaknoyaetca K knemmam L1, L2 n L3 (ecnn HeT CTaHOApPTHOM KOMMYyTaLMK Ha

Bxoae YMNM) nan R, S, T (ecnm ecTb CTaHAapTHaa KOMMyTaLUumM Ha Bxoae YIMM).
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e Bainac nogkntoyaetca K knemmam Llb, L2b n L3b (ecnm oH He BcTpoeH B YIM).
e [lBuratenb nogkntoyaetca K kKnemmam U,V in W,

e [Ana noaknwoueHuna YMNMN K cetu u 6ainacMpoBaHusA, Heo6XogMMO UCNO/b30BaTb
BbICOKOBOJIbTHYIO KOMMYTaLMIO.

e He cnegyeT nogKnwouyaTb HWUKAKMe YCTPOMCTBA MeXAy BBOAHbIM BbICOKOBOJIbTHbIM
BbIKAtoYaTenem YMM v cobectseHHo camum YN,

e Ecan HeobxoaAMMbI KOHAEHCATOPbI KOMNEHcaUMn KoadduLumMeHTa MOLLHOCTU, UX MOXKHO
YCTaHaB/IMBaTb TONLKO HA CTOPOHE NOAK/IIOYEHMA K CETU. YCTAHOBKA KOHAEHCATOPOB HA
cTopoHe aguratensa (nocne YMNM) Hegonyctnma.

e Cn/I0BOE HanpaAXeHuMe [O/MKHO MNOAKMYaThCA € cobnogeHnem Heobxoaumon
nocnegoBatesibHOCTU ¢das.

e KnemmHble KONoaku, TpaHchopmaTop TOKa M Halnac [o/KHbl BbIGMPaATbCA MO TOKY,
COOTBETCTBYIOLLEMY peXMMy 6aiinacMpoBaHMA, KOTOPbIM HAYMHAETCA MO OKOHYaHWIO
npouecca pasroHa.

e lcnonb3yiTe B3aMMODBIOKMPOBKY pene YynpaBAeHUS KOHTAKTOPOM U pPenemHbiM
BbIXOA40M «OWwnbKa».

JINHeWHbIA KOHTAKTOP.

YMNMN paboTaeT, NOKa 3aMKHYT IMHENHbIW KOHTaKTOp. [ns obecneyeHns nNi1aBHOrO OCTaHOBA
MCNONb3yMTe 3a[EepPKKY BbIK/IOYEHUA peneilHoro Bbixoga «Pabota» pana  yaeprkaHus
JIMHENHOro KOHTaKTopa.

BaiinacHbI KOHTaKTOp.

Mpu 3ambikaHWKM Bainaca Tok asuratensa 6yaeT Tedb yepes Hero. [pu NosBAEeHMN CUrHaNa
NNaBHOTO OCTaHOBa peneuHbi Bbixod «OKOHYaHME pa3roHa» BepHeTCs B  UCXOAHOe
NnosioXKeHne, OoTKAtoYas Bannaca. MNocne 3TOro HanpsA)KeHWe NNABHO CHU3UTCA A0 Hynsa Ansa
NAaBHOro OCTAaHOBA ABUraTens.

Mpu noakntoyeHnn barinaca K knemmam L1, L2, n L3 smecto knemm Llb, L2b, n
L3b YMNM BblaacT oWwWnMOKY, €CIM BOSMOXKHO TONIbKO Takoe noakntodeHune baiinaca,
TO OTK/IOUMTE AAHHYIO OWMOKY.

Mpu Takom nopgkntoueHuu Bce 3awmtbl YMM nocne 6aiinacupoBaHua 6yayr
OTK/II0YEHbI.

CeueHne BbICOKOBO/IbTHOro Kabena pana nopknwouveHua YMNMN w pBuratens
cnepyer BbiIoUpaTb UCXOAA U3 TOKOB NPAMOro Nycka gBuratens.
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8. KoHTponnep
8.1. NynbT ynpasneHus

Ana ynobcerea akcnnyataumm YT ocHaleH NyabToM yrnpasfieHus ¢ aucnaeem (puc. 8.1).

VEDASTART

MNycx
Pabora
TopMmoxenne

Cron

u
°

Puc. 8.1 — lNynem ynpaeneHusa

Tecr

Aon. napam

Hewcnp.

B Ttabnuue 8.1 npuBeaeHO OMMCAHME KHOMOK HaBuUrauum no meHw, B Tabaunuye 8.2 —
onucaHue CBeTOAMOAHbIX MHAMKATOpOoB cTaTyca Y.

Tabauya 8.1 — KHonKu Hasuz2ayuu rno MeHoo

KHonKa OnucaHue

MNocnepoBaTenbHO nepekaoyvaeT
* PexXum oTobpaxeHus

e OCHOBHble NnapameTpsbl

MeHto
e [lapameTpbl NycKa

¢ [lapameTpbl OCTaHOBA

e CTaTUCTMYECKUE AaHHble

Bbi6op | Bbibop GYHKUMM BHYTPU KaxKa0ro pexnuma

Coxp CoxpaHeHuMe M3MeHeHMA NapameTpa.

Cbpoc | C6poc

Mepexon K cneaylowemy WAW Npeablaylwemy MeH WAW napameTpy, Wam
N3MEeHEeHWe HaCTPOMKM TeKyLLLero napameTtpa

Mepexopa, K cneayolemy Uam npeaplayLemy MeHto Uav napameTpy, Uam
N3MEHEHWe HACTPOMKM TEKYLLLEro NapameTpa
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Tabauya 8.2 — Houkayua cmamyca YII1

UHaukatop OnucaHue
Bkn NHANKAUMA HANMYNA HAaNPAXKEHUA NUTAHUA Lenen ynpaBaeHua.
Myck CseTuTCA BO Bpema npouecca nycka.

NHAMKaLMA BKAOYAETCA NO OKOHYaHUK NpoLLecca Nycka, CMrHaamnsmpya o

Pabora
NOJIHOM HanpsXeHun Ha asuratene. MuraeT npu NJ1aBHOM OCTaHOBE.

TopmorkeHune CBeTnTCA BO Bpemsa npoLecca naaBHoro oCTaHoBa.

Cron CBeTnTCA ecnu gBuratenlb OCTAaHOBAEH.

Tect CBeTuTCA B peXkmme NpoBepKu.

Jon. napam | CBETUTCA NpM aKTUBHOM pexxume fon. Habopa NapameTpos

Heucnp. CseTutca npu Cpa6aTbIBaHMM 3aWnThI.

8.2. OnwucaHue meHro YN

MynbT NoKasbiBaeT NapameTpbl paboTbl YII. B BepxHeln cTpoKe yKaszaHa GyHKUMUA, HUKHAA
CTPOKa NOoKa3blBaeT YCTaBKY WA N3MepPEHHOEe 3HayYeHune.

PEXXUM OTOBPAXEHUA

Mpy“ nopaye HaNPAMEHUA NUTaHMA LUener ynpaBieHusA, AUCNIeNd MoKasbiBaeT TOK
ABUraTensa B NPOLUEHTax OT HOMMUHANbHOro ToKa /.

OCHOBHbIE NTAPAMETPbI npuseaeHbl B Tabauue 8.3.

Tabauya 8.3 — OcHosHble napamempeol YT

3HauyeHue no
HassaHue napameTtpa PasmepHocTb AnanasoH
YMOJIYAHUIO

HomunHanbHbIM TOK YN A 20-1500 150
HomuHanbHbIN TOK 3/, A 10-1500 150
OTKAOYeHMe NPU MUHUMANbHOM TOKe % OT HOM. TOKa 3/, O-OTZI-(SI;);eHO 0
3apepKKa MUHMMAIbHOMO TOKa cek 1-40 10
OTKAtOYeHME NPU MaKCMMaIbHOM TOKe % OT HOM. TOKa 3/, 200-850 850
3aaeprKKa MaKCMMaNbHOTro TOKa CeK 0,5-5 0,5
OTKNOYEHME NPU Neperpyske % OT HOM. TOKa O[] 75-150 115
3ageprKKa neperpyska cek 1-10 4
OTKkntoveHme npu gucbanaHce ToKa % 10-100 20
3agepKKa aucbanaHca Toka ceK 1-10 5
OTkntodeHume npu K3 Ha 3emnto % OT HOM. TOKa O[] 10-100 20
3apepkKa K3 Ha 3emnto cek 1-60 5
OTKNOYEHME NPU MUHMMASIBHOM % OT HOM. 50-90 75
HaNpPAXXeHUn Hanpa*KeHuA

3aaeprKKa MMHUMAJIbHOTO HanpaXeHua CeK 1-40 5
OTKNOYEHME NPU MAKCUMANBHOM % OT HOM. 110-125 120
HanNpAXeHun HanpAXKeHuA

3afeprKKa MaKCMMaNbHOro HanpaXeHna cek 1-10 2
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VEDASTART

NAPAMETPbI NYCKA npuseaeHbl B Tabnnue 8.4.

Tabauya 8.4 — MNapamempeoi nycka YT

3HauyeHue no

HasBaHue napameTtpa PasmepHocTb AwnanasoH
YMONYaHUIO
0 (ocHOBHa#)

1 (ctaHpapTHanA)
KpuBaa nnaBHOro nycka 2 (Hacocwan 1) 1

3 (HacocHa#A 2)

4 (HacocHasn 3)

5 (ynp. momeHTOM)

OnntenbHOCTb MMNybea cekK 0-2 0,0
HayanbHoe HanpaxXeHue % 10-50 30
OrpaHuyeHmne no ToKy % OT HOM. TOKa 3/, 100-440 400
Bpemsa pasroHa ceK 1-90 10
MakcmanbHoe BpemMsa NycKa ceK 1-250 30
Konunyectso nyckos 1-10, oTkA. 1
NepruoaAMYHOCTb NYCKOB MWH 1-60 20
3anpeT Nyckos MWH 1-60 15
3ageprkKa nepeKkayeHmn cek 5 5

MpumeyaHue: napamemp «[lepuoduyHOCMb NYCKO8» - Nepuod 8pemMeHuU, 8 meyeHUe KOmopo2o
Oelicmayem o2paHuUYeHuUe Koauvyecmea rnyckoe U3 napamempa eoluie;

NAPAMETPbI OCTAHOBA npuBeaeHsbl B Tabauue 8.5.

Tabnuya 8.5 — NMapamempsl ocmaHosa YT

3HauyeHue no

Ha3BaHue napameTtpa Pa3smepHoOCTb AnanasoH
YMONYAHUIO
0 (ocHOBHaA)
1 (ctaHpapTHaA)
KpuBaa nnaBHOro octaHoBa 2 (HacocHaAa 1) 1 (cTtaHpapTHas)
3 (HacocHan 2)
4 (HacocHasn 3)
Bpemsa ocTtaHoBa cek 1-90 10
KoHeuHbIi MOMEHT 0-10 0

OOMNONTHUTENDbHBLIE NAPAMETPbI npuBeseHbl B TabauLe 8.6.

Tabauya 8.6 — flononHumesnsHbie napamempsi YT

3HaueHue no

Ha3ssaHue napameTpa PasmepHocTb Ovana3oH
YMONYAHUIO
HayanbHoe HanpaxeHue % 10-50 30
OrpaHuyeHme no ToKy % OT HOM. TOKa O/ 100-580 400
Bpems pa3sroHa cek 1-90 10
Bpemsa octaHoBa ceKk 1-90 10
HomuHanbHbIN TOK 3/, A 10-1500 150
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NAPAMETPbI OLLUUBOK npuseaeHsbl B Tabauue 8.7.

Tabauya 8.7 — Mapamempor owubok YI1I

3HayeHue no
HassaHue napameTtpa AvanasoH
YMONYaHUIO
PectapT (nocne nponaku HanpsaxeHua uam ¢asbl) Ha/Het Het
PectapT (nocsne nponaku Toka) OTKN./10-120 muH OTKA.
3awmTa «bannac pasomMKHyT» 3anpeuweHa/PaspelueHa PaspelweHa
3awmTbl nocne H6ainacnposaHuA 3anpeweHa/Pa3peLeHa PaspeweHa

NPOrPAMMMPOBAHUE BXOA0B / BbIXOAOB npuseaeHo B Tabnuue 8.8.

Tabnauya 8.8 — MpoepammuposaHue 8xo008/8bixodo8 Y/

3HayeHue no
HassaHue napameTtpa AvanasoH
YMONYaHUIO
Bxopn, 7 Cébpoc/Tect Cbpoc
Bxopn 8 [on. napameTtpbl/Cbpoc |Jon.napameTpbl
Bbixog «ABapua» Hopm./UNHBepcus Hopm.
Bbixoa «PaboTa/BpoCoOK TOKa» PaboTa/BpocCoK ToKa Pabota
Pabota: 0-60 cek
3ageprKKa BKAoYeHUs «PaboTa/BpoCcoK ToKa» BpPOCOK TOKa: 0-5 Cek. 0
Pabota: 0-60 cek
3agepKKa oTKkAoYeHnn «Pabota/Bpocok ToKa BpOCOK ToKa: 0-5 Cek. 0
AHanNorosbii BbIXoA, Hopm./UHBepcua Hopm.

HACTPOWKA CBA3U npuseseHa B Tabauue 8.9.

Tabauya 8.9 — MpoepammuposaHue 8xo008/8bixodo8 YI1I1

3HayeHue no
HasBaHue napametpa AunanasoH
YMONYAHUIO
Homep Y 0-999 0
CKopocTb 1200/2400/4800/9600 9600
MpoBepKa YeTHOCTH Even/Odd Even
Appec 1-248 248

lpumeyarue: 1.Mapamemp «Homep YIT1» HU Ha YMO He eaudem;
2. YcmaHosKka napamempa «Adpec» 8 3Ha4yeHue 248 o3Hayaem, 4mo CB8A3b

OMK/1l04YeHa.

CTATUCTUKA npuseaeHbl B Tabnuue 8.6.

Tabauya 8.6 — CmamucmuyecKue 0aHHbie YT

Ha3sBaHue napametpa PasmepHocTb
[ANnuTenbHOCTb Noc/egHero nycka ceK
MaKcMManbHbIN TOK NOCAEAHEro nycka % OT HOMMHANbHOIO TOKa I/
Obuiee Bpems paboTbl yac
Obuee KONNYECTBO NYCKOB KO/.

MNocneaHWin 0TKa3

ToK npu nocnegHem oTkase

% OT HOMMHAbHOIO TOKa J/1

Obuiee KONMYECTBO OTKA30B

KOA.

Mpeabiaywmn otkas 1 ... 9
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8.3. Besog napameTtpoB
HaxkmmainTe KHOMKy MeH1o, 4To6bl BbIOMPATb HYXKHbBIN MYHKT MEHHO.
HaxkmmainTe KHOMKy Bbibop, 4TOObI BbIOMPATb HYXKHbIN MAapameTp B MYHKTE MEHIO.
Haxkumarite kHonkm A n V, utobbl KOppeKkTMpoBaTh NapameTp.

Ona coxpaHeHWs M3MEHEHHOro napameTpa, CHOBA HaXuMmalTe KHomnKy Bbibop noka He
nosBuTbCA coobuweHne «CoxpaHUTb» N HaxKmuTe KHonKy Coxp. Ecan coxpaHeHue BbINOJHEHO
nossuTbca coobuweHne «CoxpaHeHo». Ecan coxpaHeHWe He BbINOJHEHO MNOABUTLCA COObLLEeHNe
«OwnbKa coxpaHeHmaA».

Mocne 5 mnHyT 6e3geiicTBUs aKpaH BepHETca B PEXXUM OTOBPAXKEHUA.

MN3meHeHWe napameTpoB HEBO3MOXHO npu paboTte YIIM (pa3roH, nnaBHbIA OCTaHOB,
coctosaHue aBapum YIN).

[na cbpoca B 3aBOACKMNE YCTABKU:
1. HaxkmuTe ogHOBPeMeHHO KHomnku MeHio n V.

2. Ha aucnnee nossutca coobuieHme «C6pOCHTb B 3aBOACKME HACTPOMKM Y.

3. Haxkmute ogHoBpemeHHO KHONKKM MeHto 1 Coxp.

C6poc B 3aBOACKME YCTaBKM CTUPAET BCe NpeablayLime yCTaBKu.

HomuHanbHbii TOK YMIM nocne cbpoc B 3aBogCcKuMe ycTaBKUM, Heobxogumo
YCTaHOBUTb B COOTBETCTBMMU C YKa3aHHOM HA ero 3aBoACKoM Tabnunuke.

8.4. MapameTpbl NyCKa U OCTaHOBA

Kpusble nycka.

ACUHXPOHHbIE [ABWraTeNM pPas3BMBAKOT MUKOBbIMN MOMEHT, B 3 pasa MpeBblllatoLmi
HOMMWHa/IbHbIN, B KOHLLE NMPOLECCA MYCKa. B HEKOTOPbIX HACOCHbIX NMPUMEHEHUAX 3TOT BPOCOK
MOMEHTa NPUBOAUT K BPOCKY AaBAeHMA B Tpybax.

YIMNM no3sondAeT peasn3osBaTb 5 pasiMuHbIX MYCKOBbIX XapaKTePUCTUK (cm. puc. 8.2):
0- OcHoBHas;

1- CtaHAapTHaa (No ymonyaHuto), Hambosee ctabunbHas U NoOAXOAALLAA KPWBas,
npeaoTBpaLlatoLLan 3aTAHYTbIN NYCK U Neperpes AsuraTtens.

2,3,4— Tllpn pasroHe, nepes AOCTUXKEHMEM TMUKOBOFO MOMEHTA, Mporpamma
ynpasBneHnA HacoOCOM aBTOMATUYECKU CHUMKaeT HanpsaXKeHue AnA ymeHblUeHUs
6pocKka momeHTa.

5- ObecneunBaeT ANMHENWHOe HapacTaHMe MOMeHTa. [lpyM  HeKoTopbIX TUNax
Harpy3oK 3TO MOXET BbI3BaTb JIMHEMHOE YCKOpPEHMe.

35



PykogoOcmeo o akcnayamayuu VEDASTART

Ycmpolicmeo naasHozo nycka VEDASTART

Bcerga HaumHaiTe ¢ KpuBon 0. ECM K KOHLY pa3roHa MOMEHT OKasblBaeTca
CIMLLKOM BEe/INK (CNULLIKOM BE/IMKO AaB/IeHME), NepexoamTe K Kpusbim 1, 2 uam
3.

Hamnpsoxkenne Mowment Lpsamoii myck Ckopocte

Puc. 8.2 — Kpussie nycka (Kpussie paseoHa 0, 1, 2, 3 08 Hacoca)

MycK ¢ Ha4aNnbHbIM UMNY/IbCOM.

Mcnonb3yetcA ANnA Nycka HarpyskuM C BbICOKMM MYCKOBbIM MOMEHTOM, Tpebytowero
BbICOKMI MYCKOBOM MOMEHT B TeYeHWe KOPOTKOro BpemeHun. MmnynbC gocTuraeT npumMepHo
80%UHom, 6e3 orpaHuMYeHMs TOKa ANA Havana [ABUMKEeHMA MexaHum3ama (cm. puc. 8.3).
AnutenbHOCTb MMNynbca HacTpauBaeTcA B guanasoHe 0.1 — 2 c. [ocne 3Toro umnynbca
HanpA)KeHMe CHUXKAeTCA A0 HAYa/IbHOro, a 3aTeM MNAaBHO MOBbLIWAETCA A0 HOMMWHANLHOTO B
COOTBETCTBMM C 33, aHHBIMW NapaMeTpamMm.

Un

80%

[
0.1 —-2c.

Puc. 8.3 — lNyck ¢ Ha4asn6HbLIM UMMYA6COM

HayanbHoe HanpAaXxeHue.

OnpepenseT HayaNbHbIA MYCKOBOM MOMEHT (MOMEHT MPAMO MPOMOPLMOHANEH KBagpaTy
Hanps)KeHua). [OuanasoH: 10-50% UHom. 3Ta HacTpolKa onpeaensetr OGPOCOK TOKa M
MexaHunyeckuit yaap. CAMWKOM BbICOKAA YCTaBKa MOXKET NPUBECTU K CUJIbHbIM MEXaHUYECKUM
yaapam M 6pockam TOKa (4axe npu HU3KOM YyCTaBKe OrpaHWMYeHWA TOKa, T.K. YCTaBKa
HaYaNbHOro HanpaxeHua mMmeeT 6onee BbICOKMI MPUOPUTET MO CPaBHEHMUIO C YCTaHOBKOM
OorpaHMyeHnA ToKa). CAULWKOM HU3KOE HaYa/ibHOE HaMpAMeHMe MOXKET NPUBECTU K 3aeprKKe
Hayana BpalleHuA aBuratens. Kak npaBuao, 3TO HanpAXeHWe yCcTaHaB/MBAETCA TaK, YToObl
ABuraTenib Ha4yan BPaLWATLCA CPa3y Noc/e NoAavym KOMaHAbl NycKa.

OrpaHunyeHune ToKa.

OnpepenaeT MaKCMManbHbI TOK ABuratena npu nycke. [AuanasoH 100-440% ot
HOMWHANbHOrO TOKa anekTpoaBuratena. CIMWKOM BbICOKas yCTaBKa NpPUBEAET K notpebaeHuto
6onblero Toka oT cetTn u 6onee 6bicTpomy pasroHy. CAUMWKOM HU3Kas yCTaBKa He MO3BOAUT
33aBepLWMTb MPOLECC MNyCKa M A0CTUYb MNONHOW cKopocTu. Kak npaBwmao, 3Ta YCTaHOBKA
BblOMpaeTca TaK, YToObl NPeAoTBPaTUTb 3aBMCaHME ABUrATENA NPU NYyCKe.
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Bpemsa pasroHa.

OnpegenaeT Bpema HapacTaHMA HaNpAXKeHUA 40 HOMUHanbHoro. manasoH 1-90 c.

PekomeHAyeTcA yCTaHaBNMBATb BPEMA Pa3roHa Ha MUHUMaNbHO NpUemIemoe
3HayeHue (npumepHo 5 c).

1. Ecnv B npouecce nycka 6yaeT AOCTUMHYTO YCTaHOB/JIEHHOE OrpaHWyeHue
MOMEHTa, BPEMSA MYyCKa MOXET 0Ka3aTbCA 60/blue YCTaHOBIEHHOTO.

2. Echu gBuratenb AOCTUTHET NOJHOM CKOPOCTU A0 AOCTUXNKEHUA HaNpAXKeHUEM
HOMWHANbHOIO 3HAYeHUA, BPeMA pa3roHa byAeT COKPaLWEHO M HamnpsasKeHue
b6yaet bbiCTPO A0BEAEHO A0 HOMWUHANBLHOTO.

3. KpwuBblie nycka 1, 2, 3 He gonycKatoT HbICTPOro pocTa HanpAXKeHus.

MaKcumanbHoOe BpemsA nyckKa.

MakcrmanbHoe AoNnyCcTMMoe BpeMA OT CMIHaNa NyCcKa A0 OKOHYaHWA pasroHa. [unanasoH:
1-250. Ecnn HanpsaKeHue He A0CTUTHET HOMUHAIbHOIO 3HauYeHuA 3a 3To Bpems (Hanpumep, 13-
33 HM3KOro 3HaYeHMa orpaHMyeHuns Toka), To YNNI octaHOBMT ABuratenb. Ha aucnaee noasutcs
coobuieHune «lMpeBblleHNE BPEMEHMU NYyCKa».

3ap,ep>KKa nepexkn4yeHuAa.

3ageprKKa NepeKkatoveHnsa peneiHoro Bbixoga «OKOHYaHUe pasroHa» rnoc/ie 3aBepLUeHnn
npouecca nycka. imanasoH: 0-120 c.

KpMBble OCTaHOBa.

Mcnonb3sytoTca gns npeaynpexaeHma ruapasanyeckoro yaapa npu octaHose. B HaCcOCHbIX
NPUMEHEHUAX MOMEHT HArpy3KM CHUMKAETCA MPONOPLMOHANbHO KBagpaTy CKOPOCTWU, MNO3TOMY
NPU CHUMKEHUWN HANPAXKEHUA CHUMKAETCA MOMEHT, U ABUraTe b NN1aBHO OCTAaHAB/IMBAETCA.

MoryT 6bITb BbIGpaHbI cneaytoume KpuBble 0CTaHOBA (cM. puc. 8.4):

0-
1-

2,3,4-

OcHoBHas;

CtaHpaptHaa (NO yMONYaHUIO), HaANpPAXEeHWe /NMHEWHO CHUXKaeTca oT
HoMMHanbHoro go 0.

B HEKOTOpPbIX HACOCHbIX  YCTAaHOBKaX, Aarowmnx BbICOKOE AaBneHue,
onpegeneHHaa 4aCtb MOMEHTA HArpy3kuM ABNAETCA NOCTOAHHOM U HE CHUXKAeTCA
BMeCTe CO CKOpoCTblo. Bo BpemAa nnaBHOro OCTaHOBA MNpPU  CHUXKEHUU
HanpAaXXeHna MOMeEHT ABUraTenA 6bICTpO nagaeT 4o ypoBHA MOMEHTa Harpys3ku,
M ABUraTe/ib PeE3KO OCTaHaB/IMBaAE€TCA BMECTO M/1IaBHOTO0 CHMXeHNA CKOpPOCTU 40
0.

Bcerpa HauuHante C  ucnonb3oBaHus Kpueoik 0. Ecam  pBuratens
OCTaHaB/IMBAETCA PE3KO BMECTO MNNAaBHOTO CHUMEHWS CKOPOCTM, Bblbepute
KpuByto 1, 3aTem 2 unum 3 npu HeobXoAMMOCTMH.
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Hanpsxenue 3ameneHue
0
11!
2
3!

Puc. 8.4 — Kpussle nycka (kpussle 2, 3, 4 ucnoab3ytomcs 018 npedomepaujeHus pe3kozo
ocmaHoea)

BpeMﬂ 3amegneHuma.

Mcnonb3yeTca nNpuM MNAaBHOM OCTaHOBE A/ YNPABAAEMOro 3amen/ieHUA Harpyskum c
6onbwKnMm KoadpdpuumeHTom TpeHua. Onpenenset Bpema CHUMKEHUA HanpaXKeHus asuraTens.
OwnanasoH: 1-90 c.

BkntoueHne nNnaBHOro OCTaHOBA pa3MblKaeT AUCKPETHbIN Bbixod « OKOHYaHue
pa3roHa» 1 pa3mbliKaeT bannac. Harpyska nepexoaut Ha YIM, n HanpsaKeHue
HaYMHaeT CHUXKATbCA.

KoHeuHbli1 MOMEHT.

Onpe,u,enﬂeT MOMEHT K OKOHYaHUIO NNABHOrO OCTaHOBA. ECNM TOK He CHMXKaeTca Ao HYnA K
MOMEHTY OCTaHOBA ABUTraTenAd, yennybrte YyCTaHOBKY KOHEYHOIO MOMEHTA.

8.5. 3awumThbl
YMNMN npepoctasndaetr oOb6WUPHYIO MHPOPMaLMIO ANA MNOMOLWM  onepatopy npu
AMarHoCTUPOBaAHNU U YCTPaHEeHMN Bcex npobsiem npu pabore.

Kpome y»e onmncaHHbIX GYHKLUMIN 3aWMTbl ABUraTeNa U Harpysku cunosoro moaynd, YMn
noapobHo coobuiaeT o cobCTBEHHOM COCTOSIHMM. JIl06ON BHYTPEHHMUIA OTKas NpUBOAUT K
oTkAoueHuto Y, a Bce napaMeTpbl 3anuncbiBatoTcs B *ypHan CTaTUCTUKM.

Mpn OTKAKOYEHUM MO 3aALWMTAM HYKHO ONpeseninTb U YCTPAHUTb NPUYUHY OTKAKOYEHUA U
3atem BbINnosHUTL cbpoc YMIM nepen ero nepesanyckom. [ns cobpoca 3awmt YIMIM HaxmuTe
KHOMKy C6poc Ha naHenn, uan nogamTe CUrHanA Ha BXOA AMCTaHUMOHHOro cbpoca, wmam
OTK/IIOYMTE U BKAKOUUTE NMUTAHME LLeNeln ynpasBaeHums.

MpesBbllweHne AO0NYCTUMOro KOIMYeCcTBa NyCcKOB.

NUmeeT Tpu napameTpa:

e Konn4yecTtBO NYCKOB - onpeaensaeT A40NYyCTUMOEe KOJIMYeCTBO MyCKOB.

e [NNTENbHOCTb KOHTPOAMPYEMOro nepuoda - Nepuos BPeMEHM, B TeYeHWEe KOToporo
NMOACUYMTbIBAETCA KOJINYECTBO MYCKOB.

* 3azeprKKa NycKa - nepuog BpeMeHW Mnocie OCTaHOBKM MO MPEBbILWEHUIO KOAMYeCcTBa
MYCKOB, B TE4EHNE KOTOPOro CUrHaN NycKa UTHOPUPYETCA.
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[iBuraTenib He MOKeT ObITb 3anyLeH [0 OKOHYaHWUA BPEMEHU 3aZlEPXKKN NyCKa.
MonbiTKa 3anycTuUTb ABuraTesNb B 3TO Bpema NPUMBOAUT K MNOSABJEHUIO Ha
aucnnee coobuweHus ("o nepesanycka ocTanoch: MUH").

MpeBblleHNe BpemMeHU NycKa.

3awmuTa OT 3aBuUcaHusa, ocTaHasausaeT YIMI, ecnn pgsuratenb He AOCTUTHET MOJIHOM
CKOPOCTM 33 3a4aHHOE Bpemas.

MaKcnmanbHO-TOKOBaA 3aWmTa.

PaboTaet npu BkAtoYeHHOM YT 1 umeeT Tpu GyHKUMM:

e QOctaHasnmeaet YII 3a oguH nepuoa WAn MeHblle, ecnn TOK npesblicut 850% ot
3HAYeHMA HOMUHaNAbHOro ToKa Y.

e QOctaHasausaet YII npu nycke, ecam Tok npesbicUT 850% OT 3HaYE€HUA HOMMHAIBHOTO
TOKa AgBuratens.

¢ [Ipu pabote (nocne BKkAOUYEHUA cBeTogMoaa Pabota) octaHasamsaeT YN ¢ 3ageprKkoi
Nno BPeMeHU, eC/iv TOK ByaeT npeBbiwaTb 3a4aHHbIN YPOBEHb.

JTa 3aluMTa He NpeaHasHavyeHa 414 3amMeHbl bbICTPOAEeNCTBYOWMX NpeaoxpaHuTenein. OHu
TpebyoTca Ana 3alWmTbl TUPUCTOPOB.

Meperpyska.

JNeKTpPOHHaA 3aWuTa OT neperpyskuM ¢ obpaTHOM 3aBMCMMOCTbBIO OT BpemMeHwu, paboTaer
npu BKAOYEHHOM cBeToamoae PaboTta. Cxema OTCNEKMBAHUA NEPErPY3KM COAEPKUT PerncTp
NamATU HarpesBa, B KOTOPOM BbIYMCAAETCA KONMYECTBO TeMnJa, paccesHHOe yepes ABuraTesb.
Mpn nepenonHeHnn 3storo peructpa YIIM octaHasamBaetca. CogepXumoe permcrpa
cbpacbiBaeTca Yepes 15 MUHYT Noc/ie OCTaHOBA ABuraTens.

Bpema otkntoveHma npu 500% OT HOMMHANBLHOIO TOKa ABUratena HacTpauBaeTca B
AnanasoHe 1-10 cekyHA, Npy 3TOoM GOPMUPYETCA KPMBAsA BO BCEM AMaNa3OHe NeperpysokK (cm.
puc. 8.5). 3almTa OT Nneperpyskn He paboTaeT BO BpemMA NAAaBHOMO NyCKa M NIaBHOro OCTaHOBa.

t

1
|
115 500 1%

Puc. 8.5 — Kpusas pabomesl 3auumel npu repezpy3Ke
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MOHWUKEHHbIN TOK.

3awmTa pabotaet npu BpaweHuu asuratensa. OctaHasamsaet YNNI Npu coxpaHeHUM TOKa
ABUTaTeNIA HUXKE YCTaHOB/IEHHOTO 3HAYEeHUS B Te4eHMe 3a4aHHOM 3a4EePHKKN BPEMEHMW.

MoHu}KeHHOoe HanpAXKeHue / OTCYTCTBUE HanpPAXKeHUA.

PaboTtaet nocne curHana nycka. OctaHaBnamBaeT YII1, ecain HanpsKeHUe OCTaeTca HUXKe
3a1aHHOr0 YPOBHA B TEYEHUNE 334aHHOIO BPEMEHMW 3a4EePXKKM.

MepeHanpsaxkeHue.

PaboTtaet nocne curHana nycka. OctraHasnusaeT Y[, ecnn HanpsasKeHWe ceTm ocTaeTcs
BbllL€e 3a4aHHOr0 YPOBHSA B TeYEeHME 3a4aHHOI0 BPEMEHMW 3a4EPKKN.

NoTtepsa $pasbl.

PaboTaeT npu BrkAtodeHHOM Y 1 3awmwaeT asuratens ot notepu ¢asol. OcTaHaBiMBaeT
YN npu oTCcyTCTBMM 0aHOWN Unun Asyx das.

MoTeps ¢pasbl MOXKET He BbITb OnNpeaeneHa NPy MasoHarpy>KeHHOM Asuratene.

NocnepoBatenbHOCTb ¢das.

PaboTaeT nocne curHana nmnycka. 3anpeweT MNycKk Npu MOMbITKE ero BKAKYEHUs C
HenpaBUAbHbIM YepeaoBaHMeM ¢as3.

Mpo6oii TMpUCTOpa U HeBepHOE NOAKAIOYEHMUE.

PabotaeT nocne curHana nycka. OctaHasnusaeT YII, ecan asuratenb HeNpaBUIbHO
noakntoyeH K kKnemmam YIrM1, B cayyasax:

e OnpepaenseTcs BHYTPEHHMI 06pbiB B 0OMOTKe ABUraTens.
¢ [1pobuTt oanH nan 6onblle TUPUCTOPOB.
* HeBepHoe NoaxntoveHMe ONTOBO/IOKOHHOIO Kabens.

MNeperpes paguaropa.
[aTtynK TemnepaTypbl, YCTAHOBAEHHbIM Ha paguaTtope, gaeT KomaHay Ha octaHos YT npwu

Temnepatype Bbiwe 852C.

3awmTa oT neperpesBa paccyMTaHa Ha pPaboTy Npu HOpMasbHbIX YCAOBUAX NPU
HebonblwoM neperpyske. HenpaBuabHbii Bblbop YII, 4YacTble nycku npwu
TAMKEbIX YCAOBUAX MAN NOBTOPSIOLWLMECS MYCKM NPU OWIMOKAX MOTYT NPUBECTM K
neperpeBy W BbiIxogy M3 CTPOA TUPUCTOPOB [0 TOro, Kak TemnepaTypa
paguatopoB gocturHet 852C, n gatumk Temnepatypbl oTkAoumT Y.

BHewHAA HeucnpaBHOCTb 1 M 2.

PaboTtaet npu skaoveHHom YT, OctaHasausaeT Y npu 3amblKaHUM BHELLHErO
KOHTaKTa bosiee yem Ha 2 c.
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OuncbanaHc ToKos.

PaboTtaetr nocne curHana nycka. OctaHasamsaet YMI, ecnn ancbanaHc TOKOB ocCTaeTca
BbllUe 33[3HHOTO YPOBHA B TeYeHWe 3a4aHHOrO0 BpPeMeHWU 3aaepKku. [ucbanaHc ToKa
npeacTasafaeT cobon pasHULy MeXAY MAKCMMANIbHbIM U MUHMMA/ZIbHbIM TOKOM B Pa3/INYHbIX
daszax asuratensn, AeNeHHY0 Ha MAKCMMAaAbHbIA TOK WMANM HOMWHaNbHbIN TOK aABuratensa (Ha
60/1bLUYIO M3 3TUX BENINYMH).

AnddepeHumanbHan sawmra.

PaboTtaeT nocne curHana nycka. OctaHasnusaeT YII, ecam TOK yTeUKM Bbille 3a4aHHOIO
YPOBHA B TeYeHUe 3a4aHHOr0 BpeEMEHU 3a4EPKKN.

OTcyTcTBME CUrHANA NyCKa.

PaboTaeT npu NOAKNOYEHMN BbICOKOTO HanpsaxeHusa. OcTaHaBAMBAET ABUraTeNb, €CAN
HanpskeHue ceTy nogseneHo K Y B TeyeHune 6onee yem 30 ¢ 6€3 curHana nycka.

PasomkHyT 6aiinac.

Bknouvaetca, ecnm 6aMnac He 3aMKHYT nocne curHana «OKOHYaHMe pasroHay,
BK/IFOUAIOLLEro NPOMENKYTOUYHOE pene.

BONbWWHCTBO U3 3aLLUT NOCAEe 3aMblKaHUA bannaca MOTYT 6bITb 3anpeLleHsobl.

MNepeyeHb 3aWMT NpMBeaeH B Tabauue 8.6.

Tabnauya 8.6 — MepeyeHs 3awum YT

MNnasHbINU

3awumrTa Myck Pabora | OcrtaHoB
OCTaHOB

HDEBbILUEHVIe A0NYyCTUMOTO KO1m4ectBa NyckoB +

Meperpyska +

+
+

MakcumanbHo-ToKoBas 3aumTa (YNn) +

MakcumanbHo-ToKoBadA 3almTa (3/1) npu nycke m + +
OCTaHOBKe

MaKcmMmanbHO-ToKoBas 3awmTa (3/4) npu pabote

MOHUMKEHHbIN TOK

OncbanaHc ToKoB

K3 Ha 3emnio

MoTeps dasbl

HesepHoe yepegoBaHue dpas

NoHMXKeHHOoe HanpAXeHue

o I N I I T e S
+ |+ |+ [+ [+ |+

MepeHanpsaKeHue

MpeBbileHME BPEMEHU MYCKa

+

Mpoboit TMpucTopa 1 HeBepHOE NOAKAOYEHNE

+
+
+

BHewHAA HencnpaBHOCTb 1 n 2

MNeperpes

e I e e I o o P S I

OTcyTCcTBME CUrHANa NyCcKa

Balinac pasomKkHyT +
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9. lononHuTeNnbHbIE ONULUN KOMMYHUKALUU

9.1. Onucanue npotokona Modbus RS485

Ncnonb3yeTca cTaHgapTHbIM RS485, nonyaynnekcHoll pexmm no npoTtokony MODBUS,
cKopocTb obmeHa 1200, 2400, 4800, 9600. [AnAa nogKAo4YeHMA [O0NXKHA MCNONb30BaATbCA
3KpaHWPOBaHHas BUTaA napa C coeAMHEHWEeM 3KpaHa Cc obLliel WMHON Ha CTOPOHE BEPXHEro
ypoBHA. CBA3b RS-485 nogkntoyaetca K knemmam 23 (D-) n 24 (D+). KoanyectBo ycTpoicTB Ha
OZIHOW INHUN He A0NXKHO bbiTb bonee 32.

ba3oBas CTPyKTypa NOCbIZIKU

Mocbinka Modbus RTU nmeeT ogMHaKoBYHO CTPYKTYPY KaK Aas nepegayn «3anpoca» oT
BeAYLLEro ycTpoicTea (Hanpumep, KOHTPOA/JEpP BEPXHEro YpPOBHA) K BeAOMOMY YCTPOMCTBY
(YNn), Tak n gns nepegaun «OTBeTa» oT Begomoro K Begyuwemy (cm. Tabn. 9.1).

Tabn. 9.1 — Cmpykmypa nocelaku Modbus RTU

«CUHXpP» Bpema monyaHua He meHee 3,5 cMmMBO0B 3,5x 11 6ur
1 6ant Appec YN ot 1 go 247
2 6aiir dyHKUMA noaAaepmMBatoTca KOMaHAbI
1,2,3,4,5,6,8,15,16
3 6anT BalTbl AaHHbIX HXX
H#XX
H#XX
n-1 6aiiT CRC_L (Mnagwuin 6aiT KOHTPONBHOM CyMMbl) H#XX
n 6anT CRC_Hi (Ctapwmnit 6aiT KOHTPONBHOMN CYMMBbI) #XX
«CUHXpP» Bpema monyaHua He meHee 3,5 cMMBOI0B 3,5x 11 bur

CuHXpoHu3auua (UHTepBan monyaHus)

CoobuweHuna B npotokone Modbus RTU cuHXpoHM3MpytoTca ¢ nomolbio "MHTepBanos
MoIMaHMA" NPOAOMKUTENBHOCTBIO 6onee 3,5 CMMBO/IOB, KOTOpbIE Pa3AenAloT nepesaBaemble
nocbiaikK. CnefoBaTeNbHO, BCA NOCbINIKA A0/IKHA NepeaBaTbCA B BUAE HENPEPLIBHOMO MOTOKA.
MHTepBan MoONYaHWA NpPoOJOMKUTENbHOCTbIO 6onee 3,5 cMMBOMIOB BO Bpems nepenayu
MOCbIJIKW MNpuBeAEeT K TOMY, 4YTO NPUHMMAlOLLEE YCTPOMCTBO MNPOUFHOPUPYET HEMOHYIO
nocbinKy. Cneayowmii 6ainT 6yaet cuntTaTbC HOMEPOM MOCLIIKM CNeAyIoLWelr NOCbIIKK.

AHanornmyHo, nocbiika 6yaeT npourHopupoBaHa, ecan BTopoe coobuweHne 6Oyaet
nepefaHo paHbwe, 4vem 3,5 cuMmBONa OT KOHUA nNpeaplaylwlero, B pesy/bTaTe uYero
NPUHMMalOLLEE YCTPOMCTBO ByAeT paccmMaTpMBaTb €ro Kak NPOoAO/IKeHWe NepBoro Kagpa, uto
npuseeT K owmnbke CRC.

Hanpumep, npu BbiBOpe CKOPOCTU Mepenaum AaHHbix B 9600 6UT/C Bpems WMHTepBana
MoiYaHuA byaet 3,5%11/9600=4 mc.

Homep nocbinku (Aapec Beaomoro)

Appec YMNMN moxeT 6bITb ycTaHoBNAeH oT 1 a0 247 (3HayeHWe No ymonyaHuwo — 248, yto
O3Ha4aeT OTCYTCTBUE CBA3M). Agpec NOCbIZIKM UCMO/Ib3YyeTCA B KayecTBe nepsBoro 6aiita Kak npm
nepegayve «3anpoca» OT BeAyLEro K BeA4o0MOMY, TaK U Npu nepegade «OTBETa» OT BEAOMOrO K

BeAyLLEMY.

Mpumeyarue: agpec 0, 06bIMHO MCMOb3yEMbIM ANA WMPOKOBELLATeIbHOW nepesayun, He
noaaepxunsaetca YIII.
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DyHKUMUA

Koa ¢yHKUMK onpepenseT Heobxogamumyto onepauuto. O6bIYHO PYHKUMA UCNONb3yeTca B
KayecTBe BToporo 6aiTa KaKk Npu nepeaade «3anpoca» OT BeAylLlero K BeAOMOMY, TaK U npu
nepegaye «OTBeTa» OT BeAOMOro K Beaywemy. Cnncok ¢yHKUM nopaepumaembix YN
npuseaéH B Tabanue 9.2.

Tabn. 9.2 — @yHKyuu, noddepxcusaemoie YI1I

¢|-\I(:'|\::£u Ha3sBaHue OnucaHue

01 CunTtatb ctatyc YIIM CunTtbiBaeTca coctonaHume YIIM (nyck, octaHoB, paboTa)

02 CyunTaTb COCTOAHME CuntbiBaeTCA COCTOAHUE ANCKPETHbIX BX040B YII
ANCKpeTHbIx Bxogos YN | (nyck, cton)

03 CunTbiBaHME PErUCTPOB CuntbiBatoTca napametpbl YT
BPEMEHHOro XpaHeHuA

04 CunTbiBaHME BXOAHbIX CuntbiBalOTCA TEKYLWME 3HAYEeHNA napameTpos YT
perncrpos

05 3anucb kKomaHab! YT 3anucbiBaeTca ogHa KomaHaa B YT

06 3anucob B permctp Y 3anucbiBaeTca O4HO 3HadYeHue napameTpos YIM

08 AunarHoctunka [AnarHocTMka obpaTHOM CBA3K

15 3anucb kKomaHg Y 3anucbliBaroTCA HECKOABKO KomaHa B YT

16 3anucb pernctpos YN 3anuMcbIBalOTCA AAHHbIE B HECKOJ/IbKO perncTpos

[JaHHble

Mone paHHbIX BKAtO4YatloT B ceba MHPopmaumio, nepegasaemyto Ha YIMM u um3 Hero.
KoHKpeTHbIn $OopmaT JaHHbIX U3MEHAETCA C NOMOLLbIO PYyHKUMKW. [JaHHble BKAOYAlOT B cebsa
agpec perncrtpa M cooTeeTCTBylOWMe AaHHble. Korga nepepatotca mapameTpbl AaHHbIX TUNA
«CnoBo» (aByx6anTHble No 16-61T), nepBbim Nnepegaetca «CTapwmnin» 6anT, 3atem «Mnagwmny
6aiT.

CRC (npoBepKa KOHTPO/IbHOWU CyMMbl)

OBa 6aiita CRC (16 6uT) Mcrnonb3yloTca AN MPOBEPKM Bcex 6anToB nocbiiku. OHM
reHepupyloTca B BeyLLEM YCTPOWMCTBE M MepeaatoTcs B MOCbIIKE Kak ABa nocnaeaHux b6anTta
(nepBbim pobasnaetca «Mnagwuniny 6anTt, a 3atem «Ctapwmin» 6ainT). Begomoe ycTpomcTBo
noBTOpPHO reHepupyeT 6anTbl CRC M3 AaHHbIX MOAYYEHHOW MOCbIIKM W CPaBHUBAET MUX C
nonyyeHHbimm 6aitammn CRC. Echm 6aiitel CRC He coBnagatoT, Kaap cobpacbiBaetca, n «OTBeT»
BeAyLLEeMY YCTPOMUCTBY He OTNPaBAAETCA.

CrpyKtypa namatu YIIN

MamaTb YN opraHn3oBaHa B COOTBETCTBMU ¢ 0bwmmn agpecammn Modbus, Kak yKasaHo B
Tabanue 9.3.

Tabn. 9.3 — Cmpykmypa namamu YTl

Tun
dyHKuma YN namMATH MaKcumanbHbie napameTpbl 3anpoca / orseTta
daKTnyeckme gaHHble 3X 32 peructpa, #1..32,aapec0...31
YcTaBku aXx 84 pernctpa, #1 ... 84, appecO... 83
KOHTpOAb ANCKPETHbIX BXOA0B 1X 16 Bxopos, #1 ... 16, agpecO0 ... 15
AWNCKpeTHble KoMaHAabl NO WKHEe 0X 16 KomaHa, #1 ... 16, agpec 0 ... 15
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dakTHuyeckue gaHHble (tTun namartu 3X)

daKTUYecKMe AaHHble BKAKYAOT U3MepPsieMble 3HaYeHUA (TaKMe KaK HanpsiXKeHue U TOK),
JIOTUYECKY0 MHGOPMAUMIO U CTaTUCTUYECKYD MHbopmauumio. Bce mapameTpbl npeactaBnsior
cobolr agyxbalitHble (no 16-6uT) cnoBa (cm. Ta6n.9.4). BO3MOXKHO TO/NIbKO CUYUTbIBAHME 3ITUX
napameTpos.

Homep napameTtpa HaumHaeTca ¢ 1. PaKTUYECKMA agpec napameTpa Ha 1 MeHblue, Yem
HoMmep napametpa. Hanpumep, paktmyeckuit agpec napameTtpa No 1 paseH 0 (30000).

Tabauya 9.4 - Mapamempol Ha ymeHue (32 6alima)

Mapamertp Homep OnucaHue

d15: Asapus YN,
d14: Buratenb oCTaHOB/EH;
d13: NMpounsBoanTca naaBHbIA ocTaHoB D/;
d12: NMpounsBoanTca naaBHbIM nyck 3/;
d11: AsuraTtens B pabore;
d10: banac BKAOYEH;
d09: PasroH 3/[] 3akoHueH (I3g< 115%*IHom);
d08: Pe3eps;
d07: AKTUBMPOBAH a/IbTEPHATUBHbIN Habop
napameTpoB;
d06: MpeaynpexaeHue;
d05...d00: Pe3eps;
d15...d08: He ucnonb3ayetcs;
d07: BHewHAs aBapusa 2, (Knemma 20);
d06: BHewHAn aBapua 1, (Knemma 19);
CocTosiHMe BX04,0B d05: Peseps;
3-4 | dO4: Nporpammunpyembliit Bxoa 8 (knemma 8);
ynpasnexuA d03: Mporpammupyembit Bxog 7 (knemma 7);
d02: NnaBHbIN NycK (Knemma 6);
d01: NnaBHbIM cTon (Knemma 5);
d00: Cton (knemma 4);
d15...d03: He ucnonb3ayeTcs;
d02:Pene aBapwuu;

CocTosAHMe ycTponcTBa 1-2

Pene >-6 d01:Pene ynpasneHusa bainacom;
d00:Pene nHamMkauum «B paboTe;
HanpsaxeHue 7-8 | BxogHoe HanpsaxeHue (%*UHom)
Tok ¢dasbl A 9-10 | TokK ¢asbi A (A)
Tok ¢asbi B 11-12 | Tok ¢asbi B (A)
Tok ¢asbi C 13-14 | Tok ¢asbi C (A)
1: Mpamoe
YepenosaHue ¢as 17-18 0: OBpaTHoe
YactoTta 15-16 | YactoTa HanpaxeHus cetu (M'y)
Obuiee Bpems paboTbl 19-20 | Obuwee Bpema HapaboTKK (4ac)
O6uee KONMYECTBO NYCKOB 21-22 | Obuiee KOANYECTBO NYCKOB
Bpemsa c npeapiayLiero nycka | 23-24 | Bpema nocne npeaplayuiero nycka (cek)
MaKcrMmanbHbI TOK 5526 MaKcMmanbHOe 3Ha4YeHne ToKa Npu npeablayLiem
npeablayLero nycKa nycke (A)
Ob6uwee yncno aBapum 27-28 | Obuwiee uncno aBapui
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MapameTtp Homep OnucaHue

01: MNeperpes TMPUCTOPAI;
02: CBepxTOK;
03: MeperpyskKa;
04: HU3KKI TOK;
05: HM3Koe Hanpsa)keHue;
06: NepeHanpsa)keHue;
07: O6pbiB dasbl;
08: HenpaBunbHoe YepenoBaHue ¢as;
09: HenpasuibHoe nogKkntoueHne\npoboi TMpMUCTopa;
MpuynHa nocnegHen 10: 3aTAHYTLIN NYCK;
29-30
aBapuu 11: YcTtaHoBneHa «0» KpmnBas Nycka;
12: BHewHAA aBapua 1;
13: BHewHAA aBapma 2;
14: OwmnbKa BBOAA NAapamMeTpoB;
15: OTcyTCcTBME CUMHANA NYCKa;
16: MpesblweHWe JoNYCTUMOro KoaindecTsa NyCKOB;
17: AucbanaHc no Tokam;
18: Pe3eps
19: 3amblKaHWe Ha 3eMIo;
20: balinac pa3soMKHyT;

Tok npu nocneaHew asapum | 31-32 | 3HayeHMe TOKa Npu nocneaHen agapum (%*IHom)

DuckpeTHblie KOmaHAabl (TN namaTtu 0X)

YN wmeetr 16 peructpos (6bMTOBble NapameTpbl), M3 KOTOPbIX TOMbKO 3 ABAAKOTCA
paboummm (cm. Tabn. 9.5). OcTanbHble pe3epBHble U OblnM Ao0b6aBAEHbl ANA BO3MOMXKHOCTM
MCNoNb30BaHMA AaHHbIX TMNA «CnoBo» (ABYyX6anTHbIX NO 16-6M1T).

dakTnyeckmin agpec paseH 0 (00000). KomaHAabl ynpaBaeHMa 3anmcbiBaloTCA B MIaALWMN
6anT.

Tabnuya 9.5 - NMapamempeoi 3anucu (2 6alima)

D7 D6 D5 D4 D3 D2 D1 DO
Cbpoc Peseps | Pe3eps |AKTMBaumA Crapt/ Peseps | Pe3seps | Pe3eps
OLNOKM anbTepHatnsHoro | Cron
(1 - cbpoc) Habopa (1 - crapr,

napameTpos 0—cTon)
(1 —BKn.,
0 —oTKkA.)
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9.2. Onucanue npotokona Profibus DP

NokanbHaa wuHa aadHbix YN VEDASTART no3BosseT cuMTbiBaTb NapameTpbl COCTOAHUA
YMM n nponssoauTb ynpasaeHne No TPEM CUTHaIaM:

e Komanpga MNyck\Cron;

e AKTMBaLMA aNbTepHATMBHOIro Habopa NnapameTpos;

e Cb6poc aBapumu.

Bo3amorkHa KoHdurypaumsa, npu Kotopor no nHtepdeiicy Profibus nponssoanTca Tonbko
MOHUTOPUHI TeKywmx napametpos YIMM, 6e3 peanusaumm JyHKUMKM ynpasneHua. [pu
ocHaweHun YMNM onuuen ceasun Profibus, B Helt fononHUTENbHO YCTAaHABANBAETCA BHYTPEHHUN
penenHbli 610K, ynpaBAsiemMbld OT LWMHbI AaHHbIX. KOHTaKTbl pene peneriHoro 610Ka
NOAKNOUYEHbI K AUCKpeTHbIM Bxoaam Y, yTo no3sonset ynpasaatb nyckom\ocraHosom YN
OT pesienHOoro BXxoAa.

KoHdurypuposaHue cetn Profibus gna pabotel ¢ YMNMN VEDASTART npowusBogutca
nocpeacrsom GSD-dainna.

Ha mopayne csasm Profibus ycraHoBneH ctaHAapTHbIN 9-NMUHOBLIN KOHHEKTOp Tuna DB-9,
roe:

e OnnéTKa — 3KpaH;

e MuH 3 - /Inuna aaHHbIX Rx/Tx (natocosas, B-Line);
e [uH 8 - JInHuAa aaHHbIX RXx/Tx (MnHycoBas, A-Line).
OcTanbHble NMUH HE NCNOJIb3YIOTCA.

Mpn mcnonb3oBaHMKM npoTokona ceasm Profibus DP B napametpax Y gonxkHbl 6biTb
YCTaHOBEHbI CAeayoLme napameTpsl:

BAUD RATE =9600;
PARITY CHECK = Even;
SERIAL LINK NO =1.

CKopocTb 0bMeHa MOKeT OblTb MU3MEHEHA No4, WMCNOoJsib3yemMble NapameTpbl cetn Profibus
(o1 9600K6UT/CeKk ao 12M6but/cek)

Moaynb Profibus DP He BKAtoyaeT TepMuHanbHoe conpoTtusneHue. Ecam YN asnaetca
HAYa/IbHbIM WM  KOHEYHbIM 3/1eMEHTOM CeTH, Heobxoauma YCTAaHOBKA BHELLHEM
TEPMWHANBHON Lenu.

AZpec ycTpoicTBa B CETM MOMKeT ObiTb 3aAaH B AuanasoHe 1-99 ¢ nomoulbio
MUKpOMepeKoYaTenei, ycTaHoBAEHHbIX Ha moayne ceasu Profibus.

O6nacTb YTeHMA AaHHbIX umeeT 32 HaliTa, KOTOpble COOTBETCTBYIOT MapamMeTpam YTEeHUs
Tabnunupbl agpecos cBa3mM (cm. Tabn. 9.4).

Obnactb BBOAA AaHHbIX MmeeT 2 baita (cm. Tabn. 9.5). Ctapwmin 6aiT AoMKeH bbiTb
YCTaHOB/IEH B 3HaYeHune 5A. KomaHabl ynpaBaeHua 3anncbiBaloTCA B Maa4WniA 6anT.
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10. NMyckoHanaakKa

10.1.

MocneposaTenbHOCTb BbINONHEHUA paboT

Mpu BBoge Y B akcnyaTauuto NnpeaycMoTpeHa c/ieaytollaa nocien0BaTe/IbHOCTb PaboT:

10.2.

BHewHM ocmoTp (cunoBoi 610K 1 Kopnyc);

N3mepeHne conpoTUBAEHMA N30NALMN CUIOBOM LEenu;

O6wme npeanyckoBble NPOBEPKU;

MpoBepKa cucTemMbl ynpasnieHua 6e3 CMN0BOro HanpsXeHua (MMUTauns asuratens);

MposepkKa YII nog, BbICOKMM HaNpAXKeHUeM.

BHelHMit ocmoTp

Cunoso# 6n0K:

y6e,CI,MTer, YTO BCE NOAKNKOYEHNA BbINOJIHEHbI NPAaBU/IbHO.

Bce BakHble 60nTOBblIE COEANMHEHMA CMNOBOrO H60KA NPOBEPEHbI U NPOMAPKMPOBAHDI
nsrotosutenem. [lpoBepbTe LENOCTHOCTb BCEN MAPKUMPOBKWU. Ecam  Kakme-nmbo
MapPKUPOBKM HapylleHbl, obpawanTecb K CBoeMy MECTHOMY MnocTaBumKy. Cm. n. 7.4
«MoaKnoyeHne BbICOKOBONIbTHOM LLEMU» B KOTOPOM MPUBEAEHbI CBEAEHUA O K/IEMMAX
¢dasHom cbopKu.

MpoBepbTe HaAEKHOCTb BOJIOKOHHO-ONTUYECKMX coeauMHEHUN. TakKe nposepbTe
BO/IOKOHHO-ONTMYECKME Kabenu Ha npeameT BUAUMbLIX MNOBPEXAEHUA WU PEe3KMX
n3rnbos.

I'IpOBepre BCe OCTa/ibHble COeAMHEHNA U BbIBOAbl HA NEYATHbLIX NaaTax.

OcmoTpuTe Kaxkayto dpasHyto cbopKy Ha OTCYTCTBME NPMU3HAKOB NOBPEKAEHWNNA.

Kopnyc:

y6e,£l,MTer, YTO BCE€ KOMMOHEHTbI NPaBuU/IbHO YCTAHOB/IEHbLI U 3aKpenJieHbl B KOpnyce,
YCTaHOB/1€HA HagneXallaAa n3onaumna, CoeAUHEHNA 3aTAHYTbI!

- CM10BaA LEeNb B COOTBETCTBUM C 3/IEKTPUYECKOM CXEMOM, BKAKOYAA KNEeMMbI U T. 4,.;
- KabesibHble coegUHEHUS;

- 3a3eM/IeHME;

- MEXaHU3M OTK/IloYeHUn / 3a3emneHuns;

- BXOAHblIe / BbIXOAHbIE BTY/IKU;

Yb6eautecb, YTO BCE COEAMHEHMA HU3KOTO HaMpsAKeHuA (Hanpumep, Lenu nNUTaHuA
CUCTEMbI YNPaBNEHUS) 3aTAHYTHI.

Y6enutech, YTO B KOPMYCe HET CTPYXKKM, NbIAN U APYTUX NOCTOPOHHMX NPEeAMETOB.

Yb6enutecb, YTO CONPOTUBNIEHNE 3a3eMIEHUA cOCTaBAEeT He bonee 4 Om.
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10.3.

N3mepeHune conpoTUBNEHUA U30NALMU CUNOBOI Lenu

BbinonHUTE M3MepeHMe COMPOTUBAEHUA U30NAUMK CUIOBOM LENW B ciaeaylowen

nocnenoBaTesibHOCTU!

OTCOG,CI,MHMTG BC€ pa3beMbl Ha Mo4yie ynpaBaieHUA,

Ona kaxpon ¢asHon c60pKM OTCOeMHUTE UCTOUYHWK MUTAHWA OT MAATbl YNPaBAEHUA
TMPUCTOPaMK;

OnAa npoBepKM TUPUCTOPOB BbLINOAHUTE WUCMbITAHUE COMPOTUBAEHUA M30AAUUM MPU
HanpsaxeHun 500 nnm 1000 B (c nomoLLLblO MEraOMMETPA);

MposepbTe conpoTtusnenmne L1, L2, L3 Ha 3emnto n U, V, W Ha 3emnto, cONpoTUB/IEHME
n30nAUMN JO/IXKEH bbiTb 6osiee 1 MOMm;

MpoBepbTte L1 - U, L2 -V, L3 —W, conpoTtnsiieHne N3onauum AoaKeH ObiTb:

ana YMNMN Ha 6 KB M cnnoBbIMM TUPUCTOPHbIMK B10KaMK C pe3ncTopamu gns
BblpaBHUBAHUA noTeHuMana Ha 50 KOm - 105-150 KOm,

ana YMNMN Ha 6 KB U cMnoBbIMM TUPUCTOPHbIMKW B/10KaMK C pe3nucTtopamun ans
BblpaBHUBAHMA noTeHuMana Ha 120 kOm - 260-360 KOm,

ana YMNM Ha 10 KB n cMnoBbIMU TUPUCTOPHBIMK BJIOKAaMKU C pe3nucTopamu ans
BblpaBHUBAHUA noTeHuMana Ha 50 KOm - 200-250 KOm,

ana YNM Ha 10 KB n cnnoBbiIMM TUPUCTOPHBIMUK B10KamMuK C pesnucTtopamu ana
BblpaBHUBaHMUA noTeHuMana Ha 120 KOm - 400-600 KOm;

I'IpOBepre NPOTOKON UCNbITaHWU conpotmeneHnAa nsonAaunn aAsuratena, BXOoAHbIX U
BbIXO4HbIX Kabenen un T. A. nan 3aCBMAeTeJ'IbCTBy17ITe 3TO UCNbITaHWE, BbINOJIHEHHOE

Apyrumu.

10.4. O6wue npeanycKoBble NPOBEPKU

y6e,CI|MTer, 4YTO BCNOMOraTe/ibHOEe / ynpasadawouwee nntaHMe COOTBETCTBYET
OXngaemomy.

Yb6eantecb, UTO HanpsAMKeHWEe AN KOHTAKTopoB (Ha 6/10Ke pas3bema) COOTBETCTByET
HanpsXKeHUIo ANa LenM o6MOTKM KOHTaKTopa.

10.5. MpoBepKa cuctembl ynpaBneHusa 6e€3 cMNoBOro HanpsXKeHusa

MpoBepbTe MNPaBU/LHOCTb BHEWHUX nogKkaveHnit YMM, npu 3tom Heobxoanmo

BbIMNO/IHWUTbL PaAbOTbI B C/leAyIOLLEN NOCAeA0BaTENbHOCTH:

OtkntoumTe Y OT BbICOKOrO HanpsAXeHuA, obecneybTe BUAUMbIN Pa3pbiB;
YcTaHOBUTE NapameTpbl (TOK, BpeMa nycka v Ap. npu HeobxoamMmocTtu);
MNposepbTe, YTO pesie BKAOYaeT KommyTauumto YIM1;

Yb6eautecb, YTo 0OMeEHHbIE CUTHA/IbI C BEPXHUM YPOBHEM NPUXOAAT U yxoaAT Ha Y.
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10.6. Mposepka YN nog BbICOKMM HanNpAXXeHUu

Mposepka VYMI noa  BbICOKMM  HanpsiKEHWEM  NPOBOAMTCS B caeayroulei
nocneno0BaTeIbHOCTU:

1. [MpoBepbTe NacnopTa U KNeMMHble KOPODOKM aABuratens;

2. [poBepbTe, YTO KOHAEHCATOPHAA YCTAaHOBKA He MOAK/AYEeHA HenocpeacTBEHHO K
ABuraTento uau K sbixogy YIri;

3. [poBepbTe HaCTPOMKM napameTpoB Anaa paboTbl ABUratena nNpuM  BbICOKOM
HanpAXeHuu;

4, HaCTpOVITe napameTpbl B COOTBETCTBUU C LOAHHbIMW ABUratena wu Tpe6OBaHMﬂMM
NnPpUMeHeHnA;

5. [suraTenb He A0/IXeH ObiTb COeAUHEH C Harpyskoi (T.e. ABuratenb AONXKeEH b6biTb
pa3mydpToBaH C MEXaHU3MOM);

6. NoakntoumnTe K YMI gBuratenb M UCTOYHMK BbICOKOrO HaNpPAXKeHUs;

7. 3anyctute pBuratens 4epes YIMM u ybeauTecb, 4YTO HanpaB/leHWe BpalLeHUA
cooTBeTcTBYeT TpeboBaHMAM 0b6bekTa M obecneuymBaeTcA HEOOXOAUMbBIN  peXum
3anyck / oCTaHoB;

8. OcraHOBUTE pABWUraTesnb, WCKAOUYUTE BO3MOXHOCTb HenpeagHaMepPeHHOro MycKa
(obecneybTe BUANMBIN Pa3pbliB BbICOKOBOILTHOM LEenn);

9. CoeauHuTe gBuraTenb C Harpy3Kom;

10. 3anyctute gpuratenb 4vepes YII mn ybegutecb, YTo obecneymBaeTca HeobXxoAMMbIM
PeXMM 3anycK / 0CTaHoOB;

11. KoHTponupynTe napameTpbl, TAKME KaK HanpsaXKeHne 1 TOK.
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11. TexHuueckoe obcnyxKmuBaHue

11.1. TpeboBaHua no 6esonacHocTn npu ob6cnyxmnsanum YN

YMN ponsKHO 06CNyXKMBATbCS TOJIBKO YMNOJIHOMOYEHHbIM 06CAYXMBaAOLWMM
nepcoHanom. HecaHKUMOHMPOBAHHOE BCKPbLITUE YCTPOMCTBA aHHy/IMpyeT
rapaHTUHble 0653aTeIbCTRA.

MNepen cHatMem c YMM No60M KPbIWKKM MAM BbINOSHEHMA HA Hem NoboM
onepauum TexobcnyKuBaHuA HeobxogMmo OTKAUUTb oT Y BbicOKoe
HanpsaxeHue n obecneynTb BUAMMbIN Pa3pbiB.

HanpﬂmeHme B cnegywwmnx ysnax ABNAETCA OMaCHbIM, MOXET BbI3BAaTb MNOpPa*KeHue
INEKTPUYECKMM TOKOM U NMPUBECTU K CMEPTU:

o Kabenu n Knemmbl NUTaHUA NEPEMEHHbIM TOKOM;
e BbixogHble Kabenn n Knemmoi;

e BHyTpeHHMe KomnoHeHTbl YT v BHEeWHWE IN1eMeHTbI.

11.2. Mporpamma o6cnyxmnBaHua

B Tabanue 11.1 nokasaHbl MMHMMaNbHble TpeboBaHMA K 06CNYKMBaHMIO. B HEKOTOpPBDIX
YCNOBUAX  3KCMJ/yaTauuMuM  (Hanpumep, nMblAbHble W BNAAXKHble  Cpeabl), YCTaHOBUTE
nepnoanYHOCTb 06CNYKUBaAHMA B O4MH roa,.

Tabauya 11.1 — Mpoepamma u nepuoduyHocms obcayxcusaHus YT

Yacrb YIIN YKasaHua MepnoanUYHOCTb

Pa3 B 3 mecAua (pa3 B 6 Heaenb B

®dunbTpbl (NPY HaNNUUK) MpoBepbTe N OUUCTUTE .
NblAbHOW cpese)

Pas B 2 roga (yepe3s 6 mecAues

Kne aBneHuA MposepbTe 3aTA
JIeMMbl yNpaBAEeHHU pOBEpPbTE 3aTAXKKY nocne MHP)
Paz B 2 roga (4epe3s 6 mecaues
Knemmbl 3a3emneHunn MpoBepbTe 3aTAXKKY
nocne MHP)
Pas B 2 ropga (4epe3s 6 mecAaues
KabenbHble HAKOHEYHUKM | [poBepbTe 3aTAMKKY Aa (ep .
nocne MHP)
O6wuit cnnosoit moaynb | Yucrora Pasz B 2 roga
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MpunoxxkeHue A. HuskosonbTHOe TectuposaHue Y.

[na nposepkn pabotocnocobHocTn o6opyaosaHma YT BO3MOXKHO ero TeCTUpoBaHue oT
TpéxdasHom cetn 380 B.

Ana nposegeHnA HU3KOBOJIbTHOIO TECTUPOBAHUA HeO6XOAMMOI

o TpéxdasHbli aCUHXPOHHbIM anekTpoasuratenb Ha 380 B ¢ mowHocTbio 0T 5,5 KBT g0 55
KBT;

e [lepemblyYKM A48 SNEKTPOHHOIO NOTEHLMANbHOIO TpaHchopMaTopa (BXOLAAT KOMNAEKT
noctasku YMM - cm. puc. A.1).

Puc. A.1 — lMepembl4Ku 01 HU3KOB0/1bMHO20 mecmuposaHua YT

1. MNepep nposBegeHnem pabot no nposepke YIMIM Heob6x04UMO OTKNOUUTL
BbICOKOE HanpsaXKeHue u obecneuyntb BUAUMbIN pa3pbiB.

2. Wkad YNN ponxeH 6biTb 3a3eMNEH.

Mposepka YMIN  noa  HWU3KMM  Hanps*KEHMEM  MNPOBOAMTCA B Caeaylouled
nocnefoBaTesibHOCTU:

1. OTKkAOUMTE HanpAaXKeHue ynpasaeHua Ha YT,

2. OTKpoiTe BbICOKOBO/IbTHbLIM oTcek YMI, CHUMWUTE NPO3PaAYHY0 MNEPEropoOaKY,
OTK/IIOUYMTE ABUraTeibHbIM Kabenb (ecnn 6bin NoaKAOYEH).

3. YcTaHOBUTE HA 3/IEKTPOHHOM MOTEHUMANbHOM TpaHcpopmaTope nepembluykn ans
HWU3KOBO/IbTHOIO TECTUPOBAHMA KaK NMOKa3aHO Ha pUCyHKe A.2:

e KpacCHbIli 3aXKMM MNOAKAOUYUTL K BBOAHOM WKMHKe L1 (KpalHAa nesas), ABa LITeKepa
NOAKMOYUTL K ABYM /IEBbIM THE3ZAM Ha  3/IEKTPOHHOM  MOTEHLMa/NbHOM
TpaHcpopmaTtope;

e YEpHbIN 3aXMM MNOAKMIOYUTL K BBOAHOM LWKHKe L3 (KpaliHAAa npaBas), WTeKep
NOAKMOUYMTL K NPABOMY rHe34y Ha 3/1eKTPOHHOM NOTeHUMabHOM TpaHchopmaTope;

e K BBOAHOM WKWHKe L2 (cpeaHnana) HUYero He NoaKatoHaeTcs.
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Puc. A.2 — Mo0KntoveHuUe nepemoiveK 0418 HU3KOB0bMHO20 mecmuposaHusa Y1l Ha
3/1eKMPOHHOM MOMEHYUAIbHOM MpPaHcghopmamope

4. MoaKNtoYNTE HU3KOBO/IbTHbLIM ABUTaTeNb K BbIXOAHbIM WKHKam YMNM U, V, W.

5. Noakntounte TpéxdasHoe nutaHmne 380 B K BBogHbIM WwWnHKam YMM R, S, T wuan L1, L2, L3
cobniogan npaBuabHoe 4epenoBaHue ¢a3. 3awmTHas annapatypa AnHuMM 380 B ponkHa
COOTBETCTBOBATb PEXUMY NPAMOro NyCcKa NOAKAOYEHHOTO HU3KOBONLTHOIO 3/1eKTPOABUraTens.

6. Bkawouute HanpaxkeHue ynpasneHua Y.
7. NMopaiite TpéxdasHoe HanpaxeHne 380 B Ha Y.
8. MNopaite komaHay «MYCK» ¢ mectHoro nyabTa YMIN nam ANCTaHUMOHHO.

9. [lBuMratenb HayHeT Bpal,aTbCA, M HaMnac MoOXKeT HOpPManbHO cpaboTatb M a 3aTem
OTKNIOYUTbCA Yepe3 HEeCKONbKO ceKkyHa. [arke ecnm 6annac 6yaet 3aMKHYT, Ha gucnnee
oTobparkaetca coobuleHne «balinac PasoOMKHYT», YTO ABNAAETCS HOPMabHbIM ABAEHUEM.
MprUYMHa HEMCNPABHOCTM 3aKO4YAETCA B TOM, YTO TOK ABMraTeNs HeJ0CTaTOUYEH.

10. Ona wTatHOM paboTbl Y HEOH6XOAMMO BKAKOUNTL YCUAEHUSA NO TOKY, ANA Yero:
- OTK/ItoUKNTE TPExdasHoe HanpsaxeHne 380 B;
- OTK/IIOUNTE HanpAXKeHWe ynpasnaeHua Ha YN,
- CHUMUTE NepesHIo NaHe b MOAYA YNPaBIeHUs;
- CHAMUTe NyAnbT ynpasnaeHua (ocnabus npenBapuTebHO BUHTbI KpenaeHus);

- Ha nJ1aTe ONTMYECKOro yNpaBieHUs nepeseauTe nepekatoyatenb 1 Ha Kaxaom m3
Tpex MuKponepekatoyatenen B nosoxenue "BbIK/." (OFF), yTo6bl BKAOUUTL 5-
KpaTHOE ycuneHume no Toky (cm. puc. A.3);

- YCTAHOBUTE NyNbT U NaHeNb 06paTHO.
11. Bkntoumnte HanpsxkeHue ynpasneHus YT n nogalite TpéxdasHoe HanpaxeHne 380 B.
13. NMopaiite komaHay «MYCK» c mecTtHoro nynbta YN nan gucTaHUMOHHO.

14. Ecnv no-nperkHeMy BO3HMKAET Ta e OWnbKa, To NnoBTOopUTEe onepauum ns n.10, TonbKo
nepeseauTe BCE MUKpoMepekatoyatenm 1 Ha naaTe ONTUYECKOTO YNpPaBAEeHUSA U3 MOJIOXKEHUN
«BbIK/1.» (OFF) B nonoxeHue "BK/1." (ON), a 3aTem nepeBeauTe BCe MUKpOMNepeKkaoyaTenu 2 B
nonoxeHune «BbIK/1.» (OFF), yTo6bl BKAOYMTL YCUNEHWE NO TOKY B 13,6 pasa.
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Puc. A.3 — [1nama onmu4yecKo20 ynpasaeHus ¢ MUKpornepeKxsao4amenamu 048 ycusnaeHus no
MoKy

15. BKkntoumnTe HanpsxeHue ynpasneHusa Y v nogaiite TpéxdasHoe HanpsaxxeHne 380 B.
16. Mopaiite komaHay «MYCK» ¢ mectHoro nysbta YN nan AUCTaHUMOHHO.

17. Ecnm no-nperkHeMy BO3HMKAET Ta e olWwmnbKa, To noBTopuTe onepaumm n3 n.10, Tonbko
nepeseauTe Bce MUKponepeKkatodatenm 1 n 2 Ha nnaTe oNTUYECKOro ynpaB/ieHUs B NONOXKeEHMeE
«BbIK/1.» (OFF), 4Tobbl BKNOYUTbL YCUIEHME NO TOKY B 68 pas.

18. Bkntounte HanpsxkeHue ynpasneHus Y n nogaiite TpéxdasHoe HanpaxeHne 380 B.
19. Nopaiite komaHay «MYCK» ¢ mectHoro nynbta YN nan gUcTaHUMOHHO.

20. T[lpoKOHTpOAMpYNTE nNpouecc nycka, ybeauTecb 4YTO BCe KomnoHeHTbl YN
oTpabaTbIBaloT BEPHO, @ 0OOMEHHbIe CUTHAN C BEPXHUM YPOBHEM NPOXOAAT LUTATHO.

21. OTKAounTe TpéxdasHoe HanpskeHne 380 B 1 HanpaxeHue ynpasnenuma Ha YT,

22. B BbicOKOBO/bTHOM oOTceke VI oTcoeanHUTe nepemMbl4KM Ha
3/IEKTPOHHOM NOTEHLUMaNbHOM TpaHchopmaTope.

23. OTKAOUYMTE HU3KOBOJ/IbTHBINA ABUraTenb OT BbIXOAHbIX WKHOK YMMN U, V, W.

24, Otkntoumte TpéxdasHoe nutaHue 380 B ot BBOAHbIX WMHOK YMM R, S, T uam
L1, L2, L3.

25. YctraHOBUTE NPO3PayYHYIO0 Neperopoaky.

26. Ha nnate onTtuyeckoro ynpasBneHUA B Moayne ynpasneHUA Bce
MUKponepeKatouyatenn 1 n 2 nepesegute B nonoxenue "BKJ." (ON) (cm. puc.
A.3).
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PykogoOcmeo o akcnayamayuu VEDASTART

Ycmpolicmeo naagHozo nycka VEDASTART

MpunoxkeHue b. MpoBepKka CMNOBOro TUPUCTOPHOro 6210Ka.

[lna NnpoBepKM UCNPaBHOCTU CUNOBOIO TMPUCTOPHOTO 610Ka M cucTembl ynpasneHmsa YN
BO3MOXHO €ro TeCTUpOBaHWe 6e3 CUN0BOro HAMPSAXKEHMUA.

ana nposegeHnNA TeCtnposaHuA 6e3 cnnosoro HanpA>xXeHuA HeO6XO,EI,MM MYbTUMETP.

Mepep npoBepgeHnem pabor no tectupoBaHuio YMNIM HEO6X0AMMO OTKAKOUUTDL
BbICOKOE HanpseHue u obecneunTtb BUAMMDII paspbiB.

MpoBepka CMNI0OBOTO  TUPUCTOPHOTO 610Ka npoBoAnTcA B cneaytouwen
nocnesoBaTeIbHOCTHU:

1. OTkAoumMTe HanpaxkeHune ynpasneHua Ha YIM.

2. OTKpoONTE BbICOKOBO/IbTHbIN 0OTceK YII, CcHMMWUTE nNpPO3PayYHyl0 MNEepPeropoaxy,
OTK/IIOYUTE ABUraTe/IbHbIM Kabenb (ecan 6bia NoAKAOYEH).

3. I3amepbTe CONPOTUBAEHME CUIOBOTO TUPUCTOPHOro 610Ka mexay ero Bxogom (L1, L2,
L3) u Bbixogom (U, V, W) Kak noKasaHO Ha pucyHKe b.1. M13amepeHHOe conpoTMBAEHUE AO/IKHO
6bITb CnegyoWwmm:

e [na YMMN Ha 6 KB “ CMAOBbIMM TUPUCTOPHbIMKM OA0KamMuM C pe3nucTopamun  ans
BblpaBHMBAHMA noTeHuMana Ha 50 KOm - 105-150 KOm;

e [lna YMMN Ha 6 KB M cuMnoBbIMM TUPUCTOPHbBIMM BNOKaMKM C pesuctopamu  ana
BblpaBHMBAHMA NnoTeHuMana Ha 120 KOm - 260-360 KOm;

e [ina YNN Ha 10 KB n cMnoBbiMM TUPUCTOPHbIMKM OAOKaMKM C pesnctopamum ana
BblpaBHMBAHMA noTeHuMana Ha 50 KOm - 200-250 KOm;

e [na YMNM Ha 10 KB u cMNOBbIMM TUPUCTOPHbIMKU OA0KaMKM C pesncTtopamu ans
BblpaBHMBAHMA noTeHuMana Ha 120 kOm - 400-600 KOm.

L1 LZ L3

]

Puc. b.1 — amepeHue conpomussieHuUs cusa08020 MUpUcmMopHo20 6710Ka
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PykogoOcmeo o akcnayamayuu VEDASTART

Ycmpolicmeo naagHozo nycka VEDASTART

4. CHAMUTE NepeaHIo NaHeNb HA KarKA0M M3 TPEX CUIOBbIX TMPUCTOPHbIX B/I0KOB.

5. 3mepbTe conpoTMBAEHUE HA KAXKA0M TUPUCTOPE CUIOBbIX TUPUCTOPHbLIX 6I0KOB MeXay
Katogom (K) n 3atBopom (G) B NpsAMOM M 06paTHOM Hanpas/iIeHWUW, KaK MOKa3aHO Ha PUCYHKe
6.2. B YN Ha 6 KB - WwecTb TUPUCTOPOB B KaXKA0M CMI0BOM TUpUCTOpPHOM 610Ke. B YIMIM Ha 10
KB - AecATb TMPUCTOPOB B Ka*KAOM CWMJIOBOM TUPUCTOPHOM 6noKe. ConpoTuBieHME AO/IKHO
6biTb B npegenax 7-40 Om. MNpu Bcex M3MepPeHUAX MNOAyYeHHble pPe3ynbTaTbl 3HAYEHUA
CONPOTUBNIEHMA A0MKHbI BbITb O4MHAKOBbIE.

11

I

1832
—Elsz =22
G
oy .G, 32 s
=K
5C=
=G K=
nKE
752
.G, kS
= g8
5C=
.G ks
2 210

I

W W

e[|

Puc. 6.2 — UsmepeHue conpomuesieHUs mupucmopos 8 cus080M muUpucmopHom b0Ke
(usmepeHue MPoeooUMb 8 NPAMOM U 06PAMHOM HANPABAEHUU HA KaOXOoM mupucmope)

6. MI3mepbTe CONPOTUBAEHNE KaXKAOM Mapbl TMPUCTOPOB B CUMNOBbLIX TUPUCTOPHbIX B0Kax
mexay Katogom (K) M aHo4om, Kak NoKasaHO Ha pucyHke b.3, gns atoro usmepsetca
conpoTusneHme mexay K1 n K2, K2 n K3, K3 n K4 ... K6 1 K1 (ecam YNM Ha 6 KB) nan K10 n K1
(ecnn YMN Ha 10 KB). U3mepeHHOe conpoTUBAEHME AONXKHO ObITb B Npegenax 40-50 kOm nan
100-120 kKOm.
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Puc. b.3 — UamepeHue conpomussneHus mupucmopHoli napsl 8 CUA0BOM MUPUCMOPHOM b10Ke
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PykogoOcmeo o aKkcrayamayuu VE DASTA RT

Ycmpolicmeo naagHozo nycka VEDASTART

7. Bknounte HanpsaxeHune ynpasneHna Ha YIM1.

8. Yepes meHio, nyHKT «MPOTPAMMWPOBAHUE BXOAOB / BbIXOOOB», HacTpoiTe
napameTp «Bxoa 7» B 3HayeHne «TecT» U COXPaHUTE U3MEHEHUEe YCTaBOK. ECN NYHKT meHo
«MPOTPAMMWPOBAHWUE BXOAOB / BbIXO4OB» oTcyTCTBYEeT, TO aKTUBUPYWTE ero
nocpeaCcTBOM MUKpPOMNEpPeKAOYaTeNA KaK YKasaHo B N. 7.2

9. CoeguHute BXopg 7 c o6wmm 9 nepembI4KONn.

10. MpokoHTponunpyite paboty YN, Ha naate ynpaBaeHUA TUPUCTOPAMKN BCE CBETOANOAbI
(3enéHble 1 KpacHble) AOMKHbI CBETUTLCA.

11. MNMpPOKOHTPONMNPYHMTE, YTO HA N1aTe yNpaBAeHUA TMPUCTOPAMM B CUNOBbLIX TUPUCTOPHbBIX
6710Kax CBETATCA BCE 3e/1€Hble CBETOANOAbI, UIMEPbTE HaNpAXKeHUe Ha Bbixoge 6/10Ka NUTaHUA
nnaTbl ynpaBaeHma Tupmuctopamm (cm. puc b.4). Ons YNM Ha 6 KB -24 B, 10 kB — 40 B.

Wi Y
e

- (e d

Puc. 6.4 — Mnama ynpasaeHus mupucmopamu u 670K NUMaHusA naamol ynpasaeHus
mupucmMopamu 8 cuso8oM MUPUCMOPHOM bs10Ke C yKazaHUemM mecma usmepeHus
8MOPUYHO20 HAMPAXEHUSA
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PykogoOcmeo no akcnayamayuu VE DASTA RT
Ycempolicmso naagHozo nycka VEDASTART

12. CHUMmUTe nepembIvKy € Knemm 7 1 9 moayna ynpasneHuUs.

13. Yepe3s meHo, nyHKT «MPOrPAMMWUPOBAHUE BXOOAOB / BbIXOA4OB»,
HacTpoiTe napameTp «Bxopg 7» B 3HaueHne «COHPOC» U COXpPAaHUTE U3MEHEHMUe
YCTaBOK.

14. YcTaHOBMUTE CHATbIE NAHEe/IN Ha CUI0BbIX TUPUCTOPHbIX 610KaxX, HA moayne
ynpas/ieHUA U NPO3paYHyIo NeperopoaKy.
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