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OrPAHNYEHHAA TAPAHTUA

[MponssoanTens rapaHTUpyeT kavyecTBeHHOE (DYHKLMOHMPOBaHNe npubopa B TedeHne 24 mecsaues
C MOMeHTa oTnpasku npmbopa AUCTpnbbIOTOPOM, HO He Bonee 36 MecsiLeB C AaTbl U3rOTOBMEHUS.
BosBpaT npnbopa Ha 3aBO4-M3roTOBUTENb NPOU3BOANTCH MO AaHHON rapaHTuu.

lMponssoanTenb He HECET OTBETCTBEHHOCTM 3a nobon Bpepd, NPUYUHEHHBIN NPU HEBEPHOM
dyHKUMOHMPOBaHNM Npubopa u 3a To, NOAXOAUT N1 NPUBOP ANa TOro NPUMEHEHNs, AN KOTOPOro
OH OblIn NPUOBPETEH.

HecooTtBeTcTBME HacTosiwemy “PykoBoacTBy” [EWCTBMA MepcoHana npv nepBOHaYarbHOWN
ycTaHoBKe npubopa u paboTe C HMM, a Takke HECOOTBETCTBME YCMOBWI 3KcnnyaTaumu npubopa,
BNEYET NULLEHNE rapaHTum.

Baww npnbop moxeT BbITb BCKPLIT AOMKHBEIM 06pPa3oM TOMNbKO YNONTHOMOYEHHBIM NpeAcTaBuTenem
npoussoguTens. Komnnekt AomkeH ObiTb BCKPbLIT TOMbKO B MOMHOCTLIO aHTUCTaTUYECKOW cpefe.
HecobniofeHne 3Toro MOXeT HaHecTu yliepO SMeKTPOHHbIM KOMMOHEHTaM W BReYvéT nueHue
rapaHTuu.

M3roToBneHne n kanubposka Bawlero npmbopa nposedeHbl ¢ ocobon TwaTenbHocTblo. OaHako
AaHHoe “PykoBOACTBO” HE MMeeT BO3MOXHOCTU NpeayCMOTPeTb BCE BO3MOXHbIE HEMPeABUAEHHbIE
obcTosATeNbLCTBA, KOTOPbIE MOTYT BO3HUKHYTh NMPU YCTAHOBKE W 3KCnyaTauum npnbopa, Tak xe, Kak
1 BCe NOAPOBHOCTM BO3MOXHbIX OMLUIA 1 3aBOACKUX U3MEHEHWI B npubope.

,D,J'Iil nony4vyeHua ,EI,OI'IOJ'IHI/ITGJ'II:HOIZ Manopmaumm Nno yCTaHOBKe, aKcniyaTtaunn n peMoOHTY OaHHOro
npubopa obpalyantecs K NPOM3BOAUTENIO MU ANCTPUOBLIOTOPY.

BHumaHue

MpounTtanTte MHCTPYKUMM 3TOro “PykoBoacTBa” nepea yCTaHOBKOW, U NPUMUTE BO BHUMaHUe
cneayolulee:

1. Nepen nogknioyeHnem K NpUGOPyY UMM OTKITKOYEHUEM OT Hero JN6bIX TOKOMPOBOAALMNX
3N1eMeHTOB NnocnegHue JOMKHbI ObITb HapéxHo o6ecTouyeHbl. HecobniogeHue aToro npaBuna
MOXeT NPUBECTU K CEepbE3HOM TpPaBMe WU CMepTeNibHOMY ucxoay M/vnu NoBpeXAeHUHo
o6opynoBaHuA.

2. Mepen nogkntoyeHnem Npubopa K UCTOYHUKY NUTAHWA, NPOBEPbTE HAKMNEWKN C HAZMUCAMM
Ha obpaTHOM CTOpOHe Npubopa ANA NPOBEPKM COOTBETCTBUA HaNpsiXXeHUA NUTaHUA npubopa,
BXOAHbIX HanpsXeHU u TOKOB.

3. Hn npu kakmx obGcTosiITeNnbCTBax anGop He AOMKeH ObiTb MOAKMIYEH K UCTOYHUKY
n1nTaHUA, ecrnim oH noape)KnéH.

4. Ona 3awuTbl OT BO3MOXHOFO BO3ropaHUs WNU ypapa 3NeKTPUYEeCKUM TOKOM He
nogBepranTe NpMbop BO3AEACTBUIO A0XKAA UNU BNaru.

5. BropuyHasa uenb BHeWHero TpaHcdopmMaTopa TOoKa HMKOrA4a He [OIMKHa ocTaBaTbCH
OTKpPbLITON, KOrAa MepBUYHAsA LUenb HaxoauTcA nopa HanpshkeHuem. OTKpbiTas uenb
TpaHcchopmaTopa TOKa MOXeT Bbi3BaTb BbICOKOE HamnpsikeHue, Morywee npuBecTU K
noBpexaeHuio obopyaoBaHus, NoXapy, U Aaxe K CepbE&3HOM MU CMepTeribHOW TpaBMe.
YpocToBepbTecb, 4YTO cxemMa MnopaknioyYeHUs TpaHcdopmaTtopa Toka 6GesonacHa. [Mpwm
Heob6XoAMMOCTM WCMNONb3yWTe BHELIHWE KpenneHUs ToKoBeAylMX MPOBOAHUKOB 4TOObI
YMEHbLWUTb MeXaHU4YecKkoe HanpsiXkeHne Ha BUHTbI KIeMM.

6. YcrtaHoBKa p[oJnkHa OCyLWIeCTBNATLCA TOJNIbKO KBaHM(*WILWIPOBaHHbIM nepcoHanom,
3HAaKOMbIM C anGOpOM U npaBunamMmun yCtTaHOBKU U IKCnnyaTaumm 3neKTp0060py,qOBaHm|.

7. He BckpbiBanTe NpMGOP HM NPU KaKMX 06CTOATENLCTBAX, €CINY OH NOAKITHOYEH K UCTOYHUKY
NUTaHnA.

8. He mncnonb3ynte npubop B KayecTBe OCHOBHOW 3aluThbl, €CriM OTKa3 npubopa MOXeT
npMBeCTU K Noxapy, cepbE3HOWN TpaBMe, NN cMmepTenbHOMy ucxopy. NMpnbop moxeT 6bITh
MCNonb30BaH TOJNIbKO ANA AONONMHUTENBbHOWN 3aliUThbl, €CNIA 3TO He06X0AUMO.

BHMmaTenbHO npoYTUTE 3TO PYKOBOACTBO Mepen NPUCOEAUHEHUEM UW3MepPUTENbHOro
npubopa K TOKOHecywum uUensam. Bo Bpems akcnnyataumm npubopa Ha ero Bxoaax




NPUCYTCTBYIOT OMNacHble HanpsikeHus. HecoGrniogeHuWe MHCTPYKUMIA MOXeT NpUBECTU K
cepbE&3HOoW UNnu gaxe cMepTeribHOW TpaBMe WU NoBpeXAeHUI0 060pyAOoBaHuS.

Bce TOBapHble 3HaKN ABNAKTCA COBCTBEHHOCTbLIO COOTBETCTBYHOLLMX BnagenbLUes.
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l'naBa 1 BBeaeHue

expertmeter™ PM180 XapakrepucTtukm

MHTennekTyanbHble aneKkTpoHHble ycTporcTBa Expertmeter ™ PM180 Series (IED) B ctaHgapTHow
dopme ucnonHeHnuss 3U coveTtatoT B cebe ycTponcTea AN permcrpauum aBapuiiHbIX COObITUR,
N3MEpEeHUs 1 KOHTPons, n obecneymBatoT NOMHOE pelueHne Ans NOACTaHUMU U MPOMbILLIEHHON
aBToMaTm3aumm. OHW BKNIOYAKOT YHWKanbHbI Habop yHKUMIA, OBbIYHO BCTpevarLmxcs B
MHOFOYMCIIEHHbIX  CNELMann3MpoBaHHbIX W3MEPUTENbHbIX U PErnMcTPUpYIOLLMX  YCTPOWCTBAX,
UCMomnb3yembliX B MNOACTAHUMAX M B MNPOMbILWMEHHbIX cpedax. XOTd YCTPOWCTBA B OCHOBHOM
paspaboTaHbl Kak Hegoporne [OMOMHEHWs AN paclMpeHus BO3MOXHOCTEW CyLLEeCTBYOLLEro
obopynoBaHWs  3awmMTbl  MNOACTaAHUMI, OHW XOPOLIO MNOAXOAAT ANSA  LUMPOKOro  ChekTpa
NMPOMBILUMIEHHBIX MPUMEHEHWUI C BbICOKMMMU BXOAHbIMW TOKamu, korga TpebyeTcs TwaTenbHbIN
MOHUTOPUHTI KayecTBa anekTpoaHeprun. PM180 coyetaeT B ogHOM Kopnyce:

PeructpaTtop aBapuiHbIX COBbITUI: A0 48 BHELUHNX AUCKPETHBLIX TPUITEPOoB
OT 3aLlMTHBIX pene; BCTPOEHHbIN AETEKTOP aBapUNHOIo cobbITus;
nporpaMMmpyemMble NOpory aBapuiiHbix cobbiTui u rmctepesnc; Toku K3 go
100 amnep, TOKM U HaNPSXXeHUS HyrNeBoWn NOCnef0oBaTeNbHOCTH,
HECUMMETPUSI TOKA U HanpPsXKEHUS; TOTOBbIE K UCMOSb30BaHUIO OTYETbI 00
aBapuiiHbIX COBLITUSAX - BEMUYNHBLI U ANUTENBHOCTL TOKa aBapUMHOIO
CcoBbITUSA, COOTBETCTBYHOLLASA BENUYMHA HANPSXKEHNS, OTYETLI MO COOLITUSIM,
3anucb TpeHaoB RMS 1 ocumnnorpaMM; NepekpecTHbIe TPUIrepbl MeXay
HECKOMbKMMW YCTPOMNCTBAMN Yepes AMNCKPETHbIE BXOAb! ANsi CUHXPOHHOIO
onpegeneHus 1 3anucu cobbITUiA.

PernctpaTtop nocnegoBaTenbHOCTM COObITUIA: A0 48 OMCKPETHBLIX BXOAOB C
paspelueHmem 1Mc, aBapuiHble COObITMS 1 onepaummn pene.

Pernctpatop kayectBa aHepruun IEEE 1159: BCTpoeHHbIV aHanu3aTop
KayecTBa 3NeKTPOIHePrun; NporpaMMmpyemMble noporn 1 rmctepesuc;
xypHan MNK3 IEEE 1159; roToBble K UICNONb30BaHWIO OTYETHI; peructpauusi
MMNYIbCOB, NPOBANOB HAMPSKEHUS N NepeHanpsXXeHUn, NpepbiBaHUiA
HanpPsHKEeHWS, NCKaXXeHWIN CUHYCOMAAnbHOCTU (FAPMOHWK Y MHTEPrapMOHUK),
OTKIMOHEHWU YacTOTbl, HECUMMETPUM HanpsbkeHun, nukepa IEC 61000-4-
15.

PeructpaTop kadectBa sHepruv EN50160: BCTPOEHHbIN aHanm3aTop
KayecTBa aNeKTPOIHepPrun, NporpaMmmpyemMbie noporn 1 rmctepesmc,
xypHan NK3 EN50160, ctatuctuka cootsetcteusa EN50160, ctatuctuka
rapmoHuk EN50160, roToBble K MCNOMb30BaHNIO OTYETLI, perncTpauns
OTKIMOHEHWUIN YaCcTOThl, OTKITOHEHUI HanpsXKeHUs!, ObICTPbIX OTKIIOHEHNI
HanpskeHus, pnvkepa IEC 61000-4-15, npoBanoB HanpsiKeHus,
npepbIBaHNA HaNPsHKEHUs, NepeHanps>keHn, UMNYIbCHBIX HAaNPsXKeHWHN,
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HECVMMETPUUN HaMNPSHXKEHUIA, UCKaXKEHWUI CUHYCOMAANbHOCTA (FApMOHUK 1
MHTeprapmoHuk) IEC 61000-4-7, Hanpsi>KeHUs1 CUrHarsoB.

PeructpaTop kadectea aHeprum MOCT 13109-97 unn MOCT 32144-2013:
BCTPOEHHbIN aHann3aTop CobbITU KayecTBa aneKTPoaHepruu, xypHan MK3,
ctatuctnuka cootsetctBuas [OCT 13109-97 wunn TOCT 32144-2013,
nporpaMmMumpyemMble MOPOrM W TUCTEPE3nNC, roToBble K MWCMNOMb30BaHUIO
OTYETHI)

PeructpaTop coGbiTWii Ana 3anucy coObITUIA BHYTPEHHEW OMArHOCTUKY,
ynpaerieHusl U onepauuii BBoaa-BbiBoada

8 ObICTPOOENCTBYHOLINX PErMCTPaTOPOB OCUMIIIONPaMM: OOHOBPEMEHHas
56-kaHanbHasa 3anucb C 7 KaHanamu rnepemMeHHoOro HarnpshkeHus u Toka, 1
KaHarnoM MNepeMeHHOro MnuM MOCTOSIHHOrO HanpsbkeHuss u 48 kaHanamm
OMCKPETHbIX BXOAOB; ONuMoHanbHas 32-kaHanbHas 3anucb € 7 KaHanamu
NEPEMEHHOr0 HanpskeHuss M Toka, 1 kaHanoM nepemMeHHoro wnm
NOCTOSIHHOrO HanpsiXeHus, 16 kaHanamm ANCKPETHbIX BXOAOB M 8 ObICTpbIMU
BXOZHbLIMM aHaNOroBbIMN KaHanamu, Boloupaemasi Boibopka: 32, 64, 128 nunm
256 BbIOOpOK Ha nepuod; 3anucb go 20 nepuogoB neped cobbiTrem,
paspelleHve 1MC ans AUCKPETHbIX BXOLOB; BO3MOXHOCTb CUHXPOHMU3ALUK
ocumnnorpaMmm Ansi HECKONbKUX YCTPOWCTB Ha ofHOM rpadwe, akcnopt
ocuunnorpamm B oopmate COMTRADE nnu PQDIF.

16 6bICTpbIX permcTpaTopoB AaHHbIX: oT 1/2 nepuoga RMS go 2-yacoBbix
RMS 3HaveHun; sanucb go 20 nepuogoB nepen wnu nocne cobbiTus;
nporpaMMupoBaHue 3anucy B dairnbl 4aHHbIX N0 BPEMEHMW UNK No fnobomy
BHYTPEHHEMY WY BHELLHEMY TPUITEPY, 3an1Cb OT perucTpaTopa aBapuiHbIX
cobbiTui unn peructpatopa MNK3, nnm ot yctaBok, 3KCNOPT AaHHbIX TPEHA0B
B dpopmaTe PQDIF.

BcTpoeHHbI nporpammupyemblii KOHTponnep: 64 ynpasnsowmx ycTaBok,
noruka WITN/W, Tpurrepbl, nporpaMMupyemble MOpPOrM W 3a0epXKu,
ynpaeneHue pene, 3anucb AaHHbIX MO COOLITUSAM, NepPeKpecTHble TpUrrepsbl
MexXdy HEeCKONMbKMMW YCTpPOMCTBAMW 4Yepe3 ceTb ANS  CUHXPOHM3auuK
onpeaeneHns n pernctpaummn cobbitmn — o 16 kaHanos TpUrrepos

TpexdasHbll M3MepuTernb 3NEKTPUYECKUX BENUYMH BbICOKOM TOYHOCTM:
OEVNCTBYIOLME 3HAYEHUS HaMnPsKEHWA U TOKOB, MOLLHOCTb, KO3(MULUEHT
MOLLHOCTU, HECUMMETPUSI HANPSXKEHUI N TOKOB, TOK HEMTpanu, YactoTa

N3vepuTenb yCpeaHEHHbIX MHTEPBAaNbHbIX 3HAYEHWIM HanpsPKeHWUs, TOoKa,
MOLLHOCTM U KO3(PDULIMEHTOB rapMOHUK

TouHbIi  y4éT 9Heprmm (knacc TovHOCTM 0.2S) M MakcumanbHbIX
YCPEOHEHHBIX WHTEepBanbHbIX 3HAYEHWM MOLLHOCTW, MHOrotapudHas
cuctema y4véta aHeprum (TOU), 16 cyMMapHbIX PerMcTpoB 3SHEpPrun u
MaKCUMarnbHbIX MHTEPBanbHbIX 3HAYEHWN MOLLHOCTU, BO3MOXHOCTb Y4é€Ta
UMMyYNbCOB 3HEPTUM OT BHELLHWUX NPUBOpOB, A0 64 NCTOYHMKOB SHEPTUU

AHanuaaTop rapMOHWK, MOMHbIA FAPMOHNYECKUIA aHann3 4o 63-1 rapMOHUKN
TOKa W HanpsiKeHWUsi, HanpaBfeHHble MOLLHOCTU rapMOHUK U KO3ULMEHT
MOLLIHOCTW, CUMMETPUYHbIE COCTaBNALINE

PeructpaTtop aBapuiHbIX COObITUIN C BO3MOXHOCTbIO permctpaumm Tokos K3
Ao 40 x1In

OnpepeneHune pacctosHusa Ao Toukm K3 — ¢ ncnons3osaHnem PAS™

32 uMdpoBbIX CYETUYMKA ANA NOACYETA UMMYNBCOB OT BHELUHUX NCTOYHWUKOB
N BHYTPEHHUX COObLITUI

16 nporpammupyembix TammepoB oT 1/2 nepuvoga [o 24 4yacoB Ans
nepuoanYecKor 3anucy 1 onepauuii TPUrepoB No BpeEMEHU

BcTpoeHHble Yacbkl, CMHXPOHU3MPOBAHHBLIE CO CMYTHUKOBBIM BPEMEHEM C
TOYHOCTbLO A0 1mc (Yepes nopT IRIG-B)

Bo3MOXHOCTb CUHXPOHM3aLMK YacoB OT cepeepa SNTP yepes VHTepHeT
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BTopon pe3epBHbIN UCTOYHWUK MUTAHNUA.

3 cnota gnga mogynew Beoaa / Bbisoga / NOPTOB C BO3MOXHOCTBIO «ropsayei
3aMeHbI».

2-MGanT aHeproHe3aBMCUMOW NamaTh ¢ pesepBHon 6atapeeint; 256-Mbant
FLASH-namaTtu ons 4onNroBpeMeHHON 3anucu ocuuniorpaMmm U AaHHbIX.

Bxoabl HanpsixeHusa um Toka AC/DC

B PM180 nmeeTcsa Habop MOMHOCTbIO M3onmMpoBaHHbIX BxogoB AC/DC gnst nogcoeanHeHns k AC
duaepam 1 CTaHUMOHHON akKyMynsTopHou GaTtapee:

3 M30NMpOBaHHbIX BXO4a NePEMEHHOr0 HanpsbkeHns (MPsSiMoe NMHENHOE HanpsbkeHne
no 690B),

4 cTaHOapTHbIX TOKOBbIX BXOA4a MEPEMEHHOro TOoKa C pPacLUMPEHHbIM BXOAHbIM
AunanasoHom ao x2000% neperpysku (BxoaHble Toku , In = 5A, no 100 A Ttoku K3),

4 ONuUMOHAarnbHbIX M30MMPOBAHHBbIX TOKOBbIX BXOA4A C PaCLUMPEHHLIM BXOOHbLIM
AunanasoHom ao x4000% neperpysku (BxoaHble Toku , In = 5A, no 200 A Toku K3)

Bxon nepemeHHoro/noctosiHHoro HanpsbkeHuss (oo 400B AC / 300B DC) pgns
MOHMTOPUHra YEeTBEPTOro MNepemMeHHoro HanpsbkeHns AC  UNM  MOCTOSIHHOIO
HanpsipkeHus DC cTaHUMOHHON 6aTtapeu.

Onuuu moaynem AUCKPETHOro U aHanoroBoro BBoaa/ebisoaa

PM180 umeeT 3 cnoTa paclumpeHns ans CbEMHbIX MOgYNew «ropsyen 3aMmeHbl» BBOAA/BbIBOAA:

16 DI x 3l — oo Tpéx 16-kaHanbHbIX MOAYNEen AMCKPETHbIX BXOAOB: 16 onTuyecku
N30NUPOBaHHbIX BXo4a Ha Mopynb, onuunm ans cyxux u wet 10-30V, 20-250V
KOHTaKTOB; nporpaMmmMmupyemoe Bpemsi apebesra ot 1 mc to 1 cek; cBobogHoe
MOAKIMIOYEHNE K perucTpaTopy nocnefoBaTernbHOCTM COObITUIA, perucTpartopy
aBpUNHBLIX COBbITWI, YNpaBnsloLWNM yCTaBkaMm, CHETYMKAM UMMYNbCOB U NoacucteMe
HaCTPOWKWN PermcTpoB aHeprum/Tapndos,

8 RO x 3 — po Tpéx 8-kaHanbHbIX MOAYNEN penenHbIX BbIXOAOB: 8 pene Ha Moadynb,
pexumbl 6e3 yaepxxaHus, C yaepxaHuem n umnyrbCHbIN, oTkazoycTonymseble (failsafe)
onepaumu Ans TPEBOXHbLIX onoBelleHun (alarm notifications); nporpammupyemas
LUMPUHA MMMYNbCa; NPSIMON yAanéHHbIA KOHTPOMb pere Yyepes kaHanbl CBA3N,

4 AIJAO x 2 — po OBYX CMeLLaHHbIX MoAyrnel aHanoroBbiX BXOAO0B/BbIXOAOB: 4
ONTUYECKN M30NMPOBaHHLIX aHanoroBbix Bxoga Al u 4 aHanoroBbix Bbixoga AO ¢
BHYTPEHHMM MCTOYHMKOM MUTAHUSA Ha MOAYIb, ONuUMK Anst BXOO40B U BbIxogoB 0-1MA,
+1MA, 0-20mMA 1 4-20mA; 0-50MA 1 + 10B, neperpyska no Toky x200% ans 0-1MA un
+1MmA Al/AO (pocTynHbl guana3soHbl 0-2 MA and +2 mA).

Onuum nopToOB CBA3MU

B PM180 umetoTca paclumpeHHble KOMMYHUKaLUOHHbIE BO3MOXHOCTMU:
CraHpapTHble NOPTbl CBA3U

Tpu He3aBUCMMbIX YHMBEpPCArbHbIX NOCMnefoBaTeNbHbIX NopTa ceasn (RS-232/485,
RS-422/RS-485 n RS-485, no 115,200 6ut/cek, npotokonel Modbus RTU/ASCII,
DNP3.0 n IEC 60870-5-101)

WHdppakpacHbii nopT (npoTtokonsl Modbus RTU/ASCII n DNP3.0)

Mopt Ethernet 10/100Base-T, npotokonsl Modbus/TCP, DNP3.0/TCP, IEC 60870-5-
104 n IEC 61850; (8o 5 ogHOBpeEMEHHbIX COeANHEHUI, cepBUCHBIN NOpT Telnet)

Mopt USB 1.1 (npotokon Modbus RTU , 12 M6ut/cek) ons GbICTpbIX NOKanbHbIX
COEaNHEHWIN N YTEHNS AaHHbIX

OnunoHanbHbIE NOPThI CBA3M

PM180 umeeT Tpu crota paclumpenunst Anst Moaynen cBasm ¢
BO3MOXXHOCTbIO «ropsider 3ameHbi». Kpome Toro, kaxapii COM-moaynb
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OCHalLleH nocriegoBaTeNibHbIM MOPTOM CBA3n RS-422/485. [locTynHbI
cnepyowme napaMmeTpbl MOAYNSA CBA3M:

BcTtpoeHHbIi Mogem 56K ans cBs3u yepes o6LlecTBeHHble TenedOoHHbIe
nunHum (npotokonsl MODBUS RTU / ASCII n DNP3.0) — B 6yaywem
BcTpoeHHbI cOTOBbBIN MOAEM AN CBSA3U Yepe3 00LLEeCTBEHHY0 COTOBYIO
cetb (MODBUS / TCP 1 DNP3.0 / TCP)

PesepsHbiii nopT Ethernet 10/100Base TX nnu FX (onTuyeckuin nopr),
npoTtokosnbl Modbus/TCP, DNP3.0/TCP, IEC 60870-5-104 n IEC 61850; (go
5 0QHOBPEMEHHbIX COeIMHEHUIA, CepBUCHBIN NopT Telnet)

Pe3epBHhIn 6ecnpoBogHor IEEE 802.11b/g nopt Ethernet — WiFi,
npotokonsl MODBUS/TCP, DNP3.0/TCP, IEC 60870-5-104 n IEC 61850
(0o 5 ogHoBpeMeHHbIX coeanHeHni, cepBUcHbIM NopT Telnet) — B Byayluem

PROFIBUS DP - B 6yayuwem

IRIG-B ans cuHxpoHusauum BpemerHn GPS

YaanéHHble gucnnem

PM180 moxeT ObITb 3akasaH C onuMoOHarnbHbIM Moaynem ypanéHHoro aucnnes (LED Remote
Display Module — RDM180) unu mogynem rpadwuyeckoro aucnnes (LCD Remote Graphical Module
— RGM180). Oba gucnnes nmetoT GbicTpbii NopT RS-485 n ceasbiBatoTca ¢ PM180 no npoTokony
Modbus RTU. Aucnneun moryT pacnonaratbcs Ha pacctosHum o 0.5 km go npubopa. Mogynb
rpaduyeckoro gucnnes RGM180 moxeT Takke 3akasblBaTbcsi ¢ nopToM Ethernet 10/100Base-T n
CBSA3bIBaTLCS C NPMOOPOM Yepes fiokarnbHYH CeTb.

RDM umeeT aBe 4-CUMBOJSIbHbIE U OAHY 6-CUMBOSIbHYIO CTPOKW C KpaCHbIMW CBETOAMOAAMM, XOPOLLIO
noaxoAaWwmMMmn Ans TEMHbIX noMelleHnin. OH No3BoMsieT Nonb3oBaTeNd NPocMaTpuBaTh AaHHble
peanbHOro BpemeHn RMS, uaMepeHusi rapMOHUWK, napameTpbl MHOWKALUUW COCTOSIHUS, a TaKkke
BbIMOMHATL YCTAaHOBKY 6a30BbIX HACTPOEK MPW YCTaHOBKE Mnu obcnyxuBaHum npubopa.

RGM180 wumeetr uBeTHOM rpaduyeckmn ceHcopHbin LCD pgucnnen v Oaét paclumpeHHble
Avanorosble BO3MOXHOCTMW, MO3BOMSSA NOMb3oBaTento NPOCMaTpmBaTh PasnuyHyo NHOpMaLUmio o
KayecTBe 3Heprun n aBapuinHbIX CUTyaumsix B rpadmyeckont popme, Hanpumep, ocuMnnorpaMmmel,
CNEKTP rapMOHUK, da3opbl, TPEHABI AaHHbIX, NOCNeAHNE OTHETHI MO Ka4eCTBY SHEPrn U aBapUnHbIX
cuTyaumsax u T.4.

O6HoBNAeman nporpamma npubopa

PM180 wucnonbsyet flash-namate ans xpaHenus nporpammbl npubopa, 4TO MO3BONSeT B
AanbHenwem npoBoanTb 06HOBNEHME NporpamMmmbl Npnbopa 6e3 3ameHbl annapaTHbIX KOMMIOHEHTOB.
HoBble BO3MOXHOCTW MOTyT ObITb nerko AobaeneHbl B nprbop NyTéM NPOCTON 3amMeHbl MPorpaMmbl
npmnbopa vepes nobdor NopT CBA3MN.

Moaenu npubopa

expertmeter™ PM180 Series BbINONHAETCA B CneayoLwmx MoAensx:

1. Mopgenu kayecTBa aHeprum umetotcs B onuuax: IEEE 1159 (ctangapTHas), unu
onuma EN50160, mnn FTOCT 13109 wnm FOCT 32144-2013 (Bkntovas cbop
ctatuctukmn K3)

2. Kaxpas 3 Bbllleyka3aHHbIX MOAernen MoxeT Obifib 3aka3aHa C NPOTOKONOM Ang
aBTOMaTuM3aumm nogctaHumi IEC 61850

Bepcum nporpammsi npubopa

Mcnonb3yiiTe crieagytolime CCbinku, obo3Havatolme nporpammy npubopa, Ans NpPoBepKu Onuumi
BaLLero npubopa:

V31.X4.XX — PeructpaTtop aBapuiHbix cobeiTuii + IEEE 1159 peructpartop
MK3 + cpnukep IEC 61000-4-15

V31.X5.XX - Peructpatop aBapuiiHbix cobbiTuin + EN 50160 peructpaTtop
MK3 + dpnukep IEC 61000-4-15 + rapmoHumku IEC 61000-4-7

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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V31.X7.XX Peructpatop aBapuiHbix cobbitnii + FTOCT 13109-97 + donmkep
IEC 61000-4-15 + rapmonukn IEC 61000-4-7

V31.X8.XX Peructpartop aBapuiiHbix cobbituii + FOCT 32144-2013 +
dnukep IEC 61000-4-15 + rapmoHuku IEC 61000-4-7

V31.1X.XX + IEC 61850 cepsepHas onuus

AdononHurternbHble AOKYMEeHTbI

BG0535 PM180 lNacnopTt

BG0536 PM180 PykoBoACTBO No ycTaHOBKe

BG0527 PM180 MODBUS Reference Guide

BG0524 PM180 DNP3 Reference Guide

BG0523 PM180 IEC 61850 Reference Guide

BG0591 PM180 IEC60870-5 Reference Guide
BG0531 PM180 Bay Controller Unit — Application note
BB0165 PM180 Fault Locator — Application note
BG0337 PAS Getting Started Guide
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NnaBa 2 OnucaHue npubopa
YnpaBneH1Me u UHAUKaTOopPbI

YnpasneHue npubopom

Mpubop NoONHOCTLIO yNpaBnseTcs unu ¢ NOMOLLLI0 Moaynsa yaanéxuHoro aucnnes (RDM or RGM),
UM ¢ NOMOLLbIO NpegocTaBnaeMon nporpaMmmel PAS.

CeeTtoamopHbie n HANKaTOPbI

PM180 umeeT Tpu cBeTOAMOAHBLIX MHAMKATOpa COCTOSHUS LED, KOTOpble MOKa3blBAKT TEKYLUUIA
ctaTtyc paboTbl YCTPOWCTBA W AaKT AUMArHOCTUYECKYIO MHAMKAUMIO; OAWH WMHAMKATOP MMMYrbCOB
SHEpruun, KOTOpbIA BbIBOAUT MMMNYNbCbl KBTY / kBap4, pacrnonoXeH Ha npunaraeMom Aucnsee; u
CBETOAMOAbI COCTOSIHASI MopTa CBA3W, OToOpaXawlwme Tekyllee COCTOsiHMe MopToB W
KOMMYHUKaLMOHHYH aKTUBHOCTb.

HaunmeHoBaHue | LiBeT CocTosiHue OnucaHue
nHauKaTopa
CPU 3enénbin | Moput Mpnbop paboTaeT 1 PyHKUMOHMPYET HOPMArbHO
1 cek Bkn,
1 cek Bbikn
Foput Mpubop HaxoguTca B CepBUCHOM pexume n He B
2 BCMbILLKK, paboyem
1 cek Bbikn
loput Mpou3soLuna kpuTnyeckas owmnbka — yCTPOWCTBO He B
3 BCMbILLKM, paboyeM pexume. MNpndop TpebyeT cepBUCHOrO
1 cek Bbikn obcnyxuBaHus. [Ina nonyyeHus 4OMONHUTENbHON
MHOPMaLMK cMOTPU PEXNM ONArHOCTUKM Huxke.
MAIN POWER 3enéubin | Bkn HanpsixeHne nogaHo Ha OCHOBHON UCTOYHUK NUTaAHNUS
BACKUP 3enénbin | Bkn HanpspkeHne nogaHo Ha pesepBHbIN MCTOYHUK
POWER nuTaHus
kWh/kvarh KpacHbin | Muraet ¢ yactoton | lNprbop namepsieT umnoptupyemyto (notpebnsemyo)
nporpaMMUpyeMon | aKTUBHYIO U peaKTUBHYH aHepruto. NHdopmaumio, kak
nonb3oBaTtenem 3ajaTb YacTOTY UMMYNbCOB CBETOAMOAHOIO
uHaukaTopa, cmotpu Onumm npubopa e Mnase 6.

Pe>xuMbl paboThbl

Mpubop PM180 mMoxeT paboTaTb B CreayrLLmMX pexumax:

Pabouuun pexxum

Pabounn pexum - obwun pexum paboTtbl. [ocTynHbl BCe (OYHKUMM  YCTPOWCTBA.
Korga npubop Haxogutcs B pabodvem pexume, ceetoamon CPU muraet B TeveHve 1 cekyHObl C
naysou B 1 cekyHay.

Pexxum TecTunposaHmMAa SDOHeprum

Pexuvm TecTnpoBaHus aHeprum npoBepsieT TOYHOCTb M3MepPeHUs aHeprum npubopa. JocTynHbl Bce
OCHOBHbIE W3MEPEHUsI; PErMCTpbl SHEPrUM He 3a[4elCTBOBaHbI; OCTaHoBreHa paboTa ycTaBoKk,
peructpaTopa aBapuiHbIX cobbITUA U peructpaTopa MNK3. UToObl BKNIOYNTL YCTPOMCTBO B PEXMM
TECTMPOBaHUSA 3HEPrnn, cMoTpu MeHto Onummn npubopa B Mase 3 unu Onumm npmubopa B MaBe 6.

CepBUCHbLIN peXxum

CepBUCHbIV PEXUM UCMONb3yeTcs A5t TokanbHOro o6HoBneHUs nporpammel npuéopa PM180.
Korga ycTponcTBO NepexoanT B CEPBUCHbIN pexuM, nHankatop CPU kpaTkoBpeMeHHO muraet 2
pasa c nay3ow B 1 cekyHay.

B cepBucHOM pexume Bce onepaummn ¢ yCTPOMCTBOM NpeKpaLLaTCs.
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PeXXMm guarHoCTMkKm

Mpnbop nepexoanT B PeXuMM AOMArHOCTUKM, KOrAa BHYTPEHHSAS AuarHoctuka obHapyxuBaet
KpUTUYeCKyto oLMBKy, KoTopas BNUsSieT Ha HopMmarnbHylo paboty npubopa. Bce onepaumm c
npubopom npekpaLlaTca 40 TeX Nop, Nnoka KpuTnyeckasi owmbka He ByaeT ouvwieHa. Bece nopthbl
cBA3n Bce elle AoctynHbl. CmoTpu Kogbl anarHoctuky npubopa B MNpunoxenun E ana cnvcka
AVarHOCTUYECKMNX COObITUIN, BbI3bIBAIOLLUX KPUTUYECKYHO OLLMOKY. [JONOMHUTENBHYI0 MHGOPMaLUIO O
BCTPOEHHOW AmarHocTtumke PM180 CMOTpHU B pasgene OwnarHocTtuka npubopa
Korpa npnbop HaxoauTcs B pexume anarHocTunku, nHamkatop CPU kpatkoBpemeHHO muraeT 3 pasa
c nayson B 1 cekyHaoy, a Ha gucnnee RDM oTobpaxaeTca guarHoctudeckoe coobLueHue.
[ns nonyyeHns 4ONONHUTENBHON MHAOpMaUmn 06 MHOMKATOPE M OYMCTKE AMarHOCTUKM npubopa
cmoTpu pasgen Qducnnen nidopmMarmm o coctodHum B [nase 3 1 [IpOCMOTP 1 04MCTKa ANArHOCTUKU
npubopa B Nase 10.

Cesa3b ¢ npubopom PM180

Ceasb ¢ PM180 moxeT ycTaHaBnuMBaTbCA HE3aBUCUMO W OOHOBPEMEHHO uYepe3 nwobon
KOMMYHUKaLMOHHBIN NOPT C MCNOMb30BaHWEM MNOAAEPXKN nporpammbl PAS, noctaeBnsemon ¢
nNpmMbopom Mnu ¢ MCNONb30BaHNEM NporpamMmmMHoOro obecneveHus nonb3osatens. Bce nopThl cBA3M
ABMSATCSA NOAYMHEHHBIMW MOPTaMy U MMEIOT NpedyCTaHOBIEHHbIE 3aBOACKME NapaMeTpbl, Takue
Kak CKOpOCTb Mepefayn AaHHblX, opMaT AaHHbIX U NPOTOKON CBA3W, KOTOPble MOryT ObITb ferko
N3MeHeHbI No Mepe HeobxoanuMocCTH.

COM1-COM3 NMocnepnosarernbHblIe NOPTbI CBA3M (CTaHAAPT)

PM180 nmeeT Tpu ctaHgapTHbIX nocrnegosaTtenbHbix nopta ces3n COM1 - COM3 gna obmeHa
AaHHbIMKU ¢ Begywmmu paboummu ctaHumsamu, RTUs, PLCs nnm nporpammont PAS ™ Ha MK un ¢
ONuUMOHanbHbIM OUCTaHUMOHHBIM AucnneeM. Bce nocnegoBaTenbHble MopTbl MoOryT paboTtath B
AByxnpoBogHoM pexume RS-485. COML1 - yHuBepcanbHbii nopT RS-232/485 n moxeT ObiTb
HanpsiMyto nogkmnodeH K nopty RS-232 MK wnu k koHTponnepy. lMoptel COM2 Takke moryT
MCNonb30BaTbCA Ans YeTblpexnpoBoAHOM cBA3n RS-422. JlokanbHoe nporpammupoBaHue U
06HOBREHNE Nporpammbl Mprbopa MoXeT ObITb MPOBEAEHO Yepes MO0 KOMMYHUKALMOHHbIV MOPT.

Bce nopTbl onTu4eckn n3onupoBaHbl U MOryT paboTaTe co ckopocTbto Ao 115200 6uT / c. Kaxabin
nopT MoxeT BbITb HacTpoeH Ans noboro NpoTokona cesA3n, nogaepxmsaemoro PM180 HesaBucrmo
OT Apyrux nopToB. Bce nopTel NnpegycTaHoBNeHb! Ha 3aBofe-u3rotosutene Ha 19200 6uTt / ¢, 8 6ut
/ dhopmaT gaHHbIX 6€3 NPOoBEepPKN YETHOCTK, 1 3anporpamMmmupoBaHbl Ans npotokona Modbus RTU.
Mopt COM3 umeeT pasHble KreMMmbl MOAKMIOYEHWS M NpefHasHaydeH Ans CBA3W C MOoAyrem
yaanenHoro gucnnest (RDM) unu ¢ moagynem yaaneHHoro rpadgmdeckoro avcnnes (RGM). Ecnu
yAaneHHbI gucnnen He ucnonedyetcs, nopt COM3 mMoxeT ncnonb3oBaThCs Kak 0bLwmn nopt

RS-485.
CxeMbl noaknoYeHns cMoTpu B «PM180 PykoBOACTBO MO YCTAHOBKE.

® 3amevaHve

Ona COMS3 nopta BeiBogbl DB15 1 n 8 obecneumsatot 12 B nocTosiHHOro Toka ansi
nUTaHUs yganeHHoro moaynsa gucrnnes. MNogkniodeHne npoBonoB RS-485 k atmm
KrnemMmam MOXeT NPUBECTU K MOCTOSTHHOMY noBpexaeHuto nopta RS-485.

COM4 UndpakpacHbIA NOPT (ONUMOHANbLHbIN)

PM180 nmeet ontnyecknin nicppakpacHsiv (IR) nopT Ans nokansHOro Nony4YeHns AaHHbIX C
MOMOLLLbIO PYYHOro ycTponcTtea unu noptatueHoro MNMK. IR-nopT MoxeT ObITb OCHALLEH ONTUYECKOW
ronoskow, coBmectnmon ¢ IEC nnm ANSII.

IR-nopT ngexntndmumpyetca B PM180 kak nopt COM4. OH npenycTaHOBIEH Ha 3aBofe-
narotosutene Ha 19200 6ut / ¢, 8 6uT / hopmaT AaHHbIX 6€3 NPOBEPKN YETHOCTU U
3anporpammMmmpoBaH gns npotokona MODBUS RTU.

IR-nopT goctyneH Tonbko Ha RGM180, nogkntoveHHom k IED.

COMS noprt (onunoHanbHbINA)

Crepytowime nogknoyaemMble Mogynv naeHtTudunumpyoTes kak nopt COMS5:

BcTtpoeHHbIi Mogem 56K ans cBsian yepes TenedoHHble NMHUK 06LLEero
nonb3oBaHus (npotokonsl MODBUS RTU / ASCII n DNP3.0). — B 6yayLuem
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BCTpoeHHbIN coToBbIV MOAEM [Ms CBSA3N Yepes 06LECTBEHHYIO COTOBYIO
cetb (MODBUS / TCP 1 DNP3.0 / TCP)

PROFIBUS DP - B 6yayuwem

USB noprT (ctaHpaprT)

MopT USB-y3na npegHa3sHadeH 4ng nokanbHON CBS3N C NporpaMMHbIM ob6ecrnedeHnem NoaaepKKu
PAS. OH Hanpsmyto nogkntoyeH kK USB-nopty Bawero MK ¢ nomolubto npunaraemoro USB-kabens.
USB-cBA3b He TpebyeT kaknx-nmbo HacTpoek. MNpocTo noaknoumTe kKomnbtotep k USB-nopty PM180
n yctaHosuTte npunaraemein USB-gparisep (cMoTpu pasgen YctaHoBka agpansepa USB B [nase 5).
Ceasb USB B pecatb pa3 6GbicTpee, 4yem nocregoBaTenbHas CBA3b MoxeT obecnedvBatb Ha
MaKCMMaIbHOW CKOPOCTU Nnepeaadu.

Ethernet noprt (ctanpapr)

MopTt Ethernet 10 / 100Base-T obecneunBaeT npsimoe coeamHeHne PM180 ¢ nokanbHoOM ceTbio
yepes npotokonbl TCP / IP. YcTponcTBo nmeet Tpu BCTpoeHHbix TCP-cepBepa,
CKOHpUrypupoBaHHbIx Ans noptos Modbus / TCP (nopt TCP 502), DNP3.0 / TCP (npu TCP-nopty
20000) n IEC 60870-5-104 (npu TCP-nopty 2404). Cepsepbl TCP moryT nogaepxuveatb 4o 5
O[HOBPEMEHHbIX NOAKMYEHWI C KIMEHTCKUMK Npunoxennamm MODBUS / TCP, DNP3.0 / TCP u
IEC 60870-5-104.

MopkntoyeHune yepes nopt Ethernet He TpebyeT naeHTdukaumm yctporctea. PM180 oteevaeT Ha
nobor agpec ycTpocTBa U BO3BpaLLAET NOMyYeHHbIN aapec B OTBETHOM COOOLLEHMN.

® 3ameyaHue

YT00bI 06ecneunTb 0QHOBPEMEHHbIE (hannoBble cnyxbbl ana Bcex noptos, PM180
NoAAepKMBaeT He3aBUCKMblE yka3aTenu annoB AN KaXaoro KOMMYHUKaLMOHHOTO
nopta. Ona TCP-nopta PM180 comepxuT oTAenbHble ykasaTenu dannos anga
Kaxgoro aktmBHoro coketa TCP. Cepsep TCP aBTOMaTM4yecks 3akpbiBaeT
COeIMHEeHNe, ecrnn CokeT npocTamBaeT 6onee 5 MuHyT. HeT rapaHTum, 4TO HOBOE
coefvHeHve ByaeT yCTaHOBIEHO B OOHOM W TOM € COKeTe, MO3TOMy He Aenante
HMKaKUX NPeanonoXeHUN OTHOCUTENbHO TEKYLLEro COCTOsiHMA davina npu 3anycke
HOBOro COeAVHEHUs M3 Ballero npunoxexus. Bcerga nHuumanuampyinte ykasaTternb
danna Ha 3anucb, OTKyda Bbl OXuaaeTe HadvaTb untaTtb dann. JonomnHUTENbHYO
nHcopmauumo cmotpu B pasgene «File Transfer» B pykoBoactee «PM180 MODBUS
Communications Guide».

Ethernet noprt (onuuoHanbHbLIN)

BTtopoin mogyne Ethernet ansi pesepsupoBaHusa CBS3U NO fOKanbHOW CeTu SOCTYNEH B
nogkntoyaeMom moayne. Mo ymonyaHuio ctaHaapTHbI Ethernet nopTt akTuBeH, ecnm aToT kaHan
CB$131 OTKIOYaeTcsl, BTOPON JononHutenbHbii Ethernet nopt aBTomaTnyecku BknoumTcs Ans
obecneyveHns 4ocTyna K nokanbHOWM cetn Yyepes Hero. Bropon nopt Ethernet moxeT 6bITb 60
nposogHon LAN 10 / 100Base T, nu6o ontudeckun 100Base FX, nu6o 6ecnposogHon IEEE 802.11
b/g.

OH obecneunBaeT npamoe nogkntoveHre PM180 k nokanbHow cetun yepes npoTtokonsl TCP / IP.
Mpnbop nmeeT ABa BCTpoeHHbIX cepBepa TCP, HacTpoeHHbIX Ans npoTokonos cea3v MODBUS /
TCP (Ha nopty TCP 502) n DNP3.0 / TCP (npu TCP-nopTty 2000). Cepepbl TCP moryT
noaaepXxmeaTtb 00 5 0OAHOBPEMEHHbIX NOAKMIOYEHUI C KINMEHTCKUMK npunoxeHnsmm MODBUS /
TCP n DNP3.0/ TCP.

MopxkntoyeHne yepes nopt Ethernet He TpebyeT naeHTndukaunm yctporictea. PM180 oTBeyaeT Ha
noboi agpec ycTpocTBa U BO3BPaLLAET MNONyYeHHbI agpec B OTBETHOM COOOLLLEHUN.

CoToBbi# NOPT (ONUMOHASNbLHbIN)

CoToBbli MoaeMHbIV nopT 2G / 3G obecneunBaeT npsimoe nogkntodeHne PM180 k coToBoii ceTun
obuiero nonb3oBaHus Yepes npotokonbl TCP / IP. YcTpolicTBo nMeeT aBa BCTPOEHHbIX TCP-
cepBepa, HaCTPOEHHbIX Anst obmMeHa AaHHbIMK no npoTtokony Modbus / TCP (Ha nopty TCP 502) n
DNP3.0 / TCP (npu TCP-nopTty 20000). CepBepbl TCP moryT nogaepxvBaTb 40 5 0AHOBPEMEHHbIX
NOAKIIOYEHWUI € KNneHTCkumn npunoxennamm MODBUS / TCP 1 DNP3.0 / TCP.

MopakntoyeHne vyepes CoToBbIN NMOPT He TpebyeT naeHtTudmrkaumm yctponctea. PM180 otBevaeT Ha
nobor agpec ycTponcTBa 1 BO3BpaLLaeT Nosfy4YeHHbIN aapec B OTBETHOM COOOLLEHUN.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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Bxoabl

Ucnonb3zosaHue RDM v RGM

Mopynb yaaneHnHoro gucnnes (RDM) unu moaynb yaaneHHbIn rpaduyeckoro gucnnes (RGM)
nogknoyaetcs k nopty COM3 npubopa, ncnonb3ysi AByXnNpoBogHoe coeavHeHne RS-485. Pazbem
COM3-nopTa nmeeT AOMNONHUTENbHbLIE N30NIMPOBAHHBLIE BbIXOAHbIE BbIXOAbl 12 B NOCTOSAHHOIO
Toka ans nutaHus RDM HenocpeactBeHHo oT PM180. NHdopmaumio 06 ncnonssosann RDM
cmoTpu B MnaBe 3 “KUcnonb3oBaHne RDM” .

YaaneHHble mogynu aucnnes szammogencteytotr ¢ PM180 ¢ ncnonb3oBaHnem npoTokona
MODBUS RTU. MNMopt COM3 u nopt RS-485 RDM / RGM npegBapuTenbHO HAaCTPOEHbI Ha 3aBOAe
Ha 19200 6uT / c, 8 6uT / 6e3 npoBepkn YeTHOCTU, agpec 1 u 3anyckatoT npotokon MODBUS RTU.
CKopoCTb nepefayn AaHHbIX MOXeT ObiTb yBenuyeHa go 115200 6ut / ¢ (B 3aBMCUMOCTM OT
KayecTBa cBs3n) Yepe3 RDM nnu cepBuCHyo nporpaMmmMy TepMuHana.

Ucnonb3oBaHue PAS

PAS - ato nporpammHoe obecneueHne nogaepxkun, nocrasnsemoe ¢ PM180, kotopoe gaet
nonb3oBaTento 6a3oBbIi MHCTPYMEHT ANA NporpaMMmMpoBaHus Npubopa, BbINONHEHNS onepauni
AVNCTaHLIMOHHOIO YNpaBneHns, MOHUTOPWHIa U3MEPEHUI B pearibHOM BPEMEHW, NOMyYEeHUs 1
aHanu3a 3anucaHHbIX NpMbopoM annos AaHHbIX, MPOCMOTPA OTYETOB 06 aBapUNHBLIX COBLITUAX 1
KavecTBa aneKTpo3Heprnm n T.4.

PAS moxeT cBasbiBaTbCs ¢ Npubopamu Yepes ntobon nopT PM180 ¢ ncnonb3oBaHWeM NPOTOKONOB
MODBUS RTU, MODBUS ASCII n DNP3.0.

NHbopmaumio 06 yctaHoBKe n ncnons3osaHun PAS cmoTpu B Mnaee 5 “YicnonbsoBarne PAS”.

npubopa

Bxopabl nepemeHHoro toka (AC)

BxogHble KneMMbl NepeMeHHOr0 1 MOCTOSIHHOIO TOKa MOAKIHYaTCS K BHYTPEHHUM Liensm npuéopa
yepes BXOAHble TpaHCGOoPMaTOpbl, KOTOPbIE U30MIMPYHOT YCTPOMCTBO OT BHELLHEN Lienu.

BXOAbIHaHPHXEHMﬂ

Mpubop umeeT Tpu N30NMPOBaHHbBIX TpaHCOpMaTopaMm U OOUH BbICOKOOMHbIV BXOAbI
HanpsbkeHus (npsmoe MexdasHoe HanpshkeHne 690 B RMS, x 120% neperpyska). KaHanbl
HanpsbkeHus obosHavatoTcs kak V1-V4,

[nsa obecneyeHns NpaBUbHOTO N3MEPEHUST HaNPsXXeHUst B BalleM npubope HeobxoamnMo ykasaTtb
HOMWHarnbHOE BTOPUYHOE HanpsXKeHWe 1 OTHOLLEHWE NEPBUYHOTO KO BTOPUYHOMY HamnpsiXeHUto
(koachbduLmeHT TpaHcopmaLmn HanpsixeHns TH) BHeLHUX TpaHCOpMaTopoB HanpsikeHus. [ns
nony4eHnst 4ONOMHUTENbHOW MHpopMaLmmn 06 onpegeneHnm NapaMmeTpoB BXOAHOIO HanpsiXKeHus B
npubope cmoTpu pasgen basosble HacTpoliku B MNase 6.

BTopuyHOE HOMMHanNbLHOE HaMpPsSXXeHVe NCMOoNb3yeTCs B Ka4eCcTBe aTanoHa Ans pacyeTa
NMOpOroBbIX 3HaYeHWn Ans TpurrepoB K3 1 aBapuiHbIX COObLITUNA.

Mpubop Takke MOXeT ObITb CHABXEH YeTbIPbMS AOMONHUTENBHLIMY BXOAAMU HaNpPshKeHUs,
ucnonb3ys Modynb TRM, Ana namepeHns KOPOTKUX BbICOKOAMMNIUTYAHbIX MMMNYNbCOB, ha3a-3emns
UNN HeWTpanb-3eMns.

Bxoabl TOKa

Mpnbop cHabeH TOKOBbIMY BXOAHLIMM TpaHcdopmMaTopamMm ¢ HOMUHaNbHbIM TokoM 5 A unn 1 A.
Bce mozenu noctaBnstoTCs C YeTbIpbMS TpaHCopMaTopaMu paclUMpeHHOro AuanasoHa Toka
100A (HOMUHanbHbIN TOK 5A) B kayecTBe cTaHZapTa.

[na pacwmpeHns AMHaMnU4eckoro aAnanasoHa TOKOBbIX BXOAOB, U3MEPEHUS TOKa NPOBOAATCA B
ABYX QuanasoHax n3MepeHun He3aBncrmo oT Mogeny npubopa: oaviH - CTaHAAPTHBIN Anana3oH
Toka 0o 20 A/ 10 A ong TOYHbIX N3MEPEHUA MOLLIHOCTU, S3HEPTUW N FTaPMOHUK, a8 BTOPOW -
paclmpeHHbIn anana3oH Toka Ao 100A, ncnonb3yemblin Ansa namepeHnst n 3anucu Tokos K3.
Mpubop Takke MOXeT ObITb CHabXeH 4 [OMNONHUTENbHLIMU TOKOBLIMY BXOL4AMMU, UCTOMb3YS
moaynb DFR, ans namepenusa Hesasucumoro toka K3 go 40 x In (200A npu In = 5A)

[nsi nonyyYeHnst 4ONONMHUTENBHON MHpOpPMaLIMKM O 3aJaHUK NapamMeTPoB BXOAHOIO TOKa B BalLEM
npubope cmoTpu pa3gen basosble HacTpoliku B MNase 6.

Bbibopka

Mo 8 kaHanam nepeMeHHOro Toka (4 HanpskeHWUsi n 4 Toka) HenpepbiBHO U OOHOBPEMEHHO
AenaeTcs BblboOpKa Co CKOPOCTbIO 256 oTcueToB 3a nepuog (12,8 kl'u npu 50 'y vnn 15,36 kl'y, npu
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60 I'u).

Mo 4 gononHWUTENbHBIM KaHanam HanpsXeHUst NTepPeMeHHOro ToKa HenpepbIBHO M OJHOBPEMEHHO
aenaetcs Bblbopka co ckopocTbio 512 nnmn 1024 otcyeToB 3a nepuoa.

YacTtoTa BbIGOPKN TOYHO CUHXPOHM3MPOBaHa ¢ YacToTon. CurHan onopHom YyacToTel 6epeTcs 13
OHOro 13 BXo4oB HanpshkeHnsa V1-V3, oTmnbTpoBaHHbIX NOMOCOBLIM (OUMLTPOM, a C
nposefeHvem 3atem BbIbopku yactoTon 12,5 My, obecneunsas NnorpeLLHOCTb U3MepPeHUs
nepuoga 0,0004%.

OT1cnexuBaHue ocUUNIOrpaMmbl

BbIGOpKM ocumMniorpamMM COXpaHsIlTCA B KonbLieBoM Oydepe TpaccUpoBKW, TyGUHA KOTOPOro
joctatoyHa Aans obecneveHuss o 20 nepuogoB nepen  cobbiTeM Ansi  peructpatopa
ocumunnorpamMmmbl. PeructpaTtop ocumniorpaMmmbl CUHXPOHU3UPYETCA CO CXeMOM BbIGOPKM U MOXET
XpaHWTb HeorpaHW4yeHHoe KONMYEeCcTBO MepuodoB nocre cobbiTus.  [nunHa  3anucaHHbIX
OCLMIINIOrpamMmM orpaHMyeHa ToSIbko pasMepoM BbAENEHHOWM NamMaTh AN perucTpaumm.

Bxopn Hanpsa>XeHud NoCTOAHHOINo ToKa

OpnH BbICOKOOMHBIN BXOA MOCTOSIHHOTO HanpshxkeHus (AnanasoH 300 B HanpspkeHns NOCTOSIHHOTO
Toka) V4, kak npaBuro, npegHasHaveH Anst KoHtTpons 6atapen nogcrtaHuun. OH oTbrpaeTcs co
CKOpOCTbIO 2 oTcyeTa 3a nepuog (kaxagple 8 nnu 10 MC) M CUHXPOHU3NPYETCS CO CXeMOM BbIGOPKM
nepemMeHHOro Toka.

Pernctpatop ocunnnorpaMmmbl MOXxeT obecneunBaTb 3annCb AaHHbIX MOCTOSIHHOIO HaMpPsXXeHWs
(VDC) ogHOBpEMEHHO C AaHHBIMU BXOAHbIX KAHaNoB NepeMeHHOro Toka, YTo no3sonseT
npoBepuTbL NoBeAeHne baTapen NOACTaHLMU MO Harpy3kon BO BpEMS aBapuHOro cobbITus.
[MoHWXeHVe NOCTOSIHHOTO HaMPSPKEHNA Takke MOXET 3anyckaTb yCTaBKW A5 No4ayvn BHELLHero
CurHana TpeBor! Yepes penemnHblii BbIXO4 UK KaHan CBA3N.

AucKpeTHble BXxoabl

PM180 moxeT KoHTponuposaTb 40 3 CbeMHbIX 16-KaHanbHbIX MOAYNen ANCKPETHLIX BXOA0B C
o6wum konmyectsom 48 BxogoB. Moaynu moryT 6biTb 3aka3aHbl C ONUMUSMY BXOL0B AN CyXUX
KoHTakTOB Unu ¢ 24 B, 125 B n 250 B wet-Bxogamu.

[nsa Bcex AUCKPETHbIX BXOAOB AenaeTcs Bblbopka ¢ YyacToTon 16 BbIOOPOK 3a nepuog u
CUMHXPOHMN3MPYETCS CO CXEMOW BbIOOPKM AN NEpEMEHHOr0 Toka. ATO AaeT BpeMeHHoe
paspelleHe Ansg CMeHbl COCTOSHUIN OUCKPETHbIX BXxogoB 1 mc npu 60 My nnn 1,25 mc npm 50 .
[vckpeTHble BXoAbl MMEIOT nporpammMmupyemoe Bpems apebeasra ot 1 mc go 1 cek B rpynnax no
BOCEMb BXOA0B. Kaxabii BX04 MOXET OblTb HE3aBUCUMO CBsi3aH C NtobbiM cHETYMKOM Mpubopa,
perncTpoM CUCTEMbI Heprus/Tapudbl, ycTaBkamu, permcTpatopoM aBapuiiHbIX CoBbITUI 1
perncTpaTopoM nocriefoBaTeNbHOCTU COObITUN.

Peructpatop ocuunnorpamm nprubopa obecneynBaeT CUHXPOHHYO 3anmchb 48 kaHanoB
AVCKPETHBIX BXOA0B BMECTE C OCLMNIorpaMmmamMuy KaHanoB NepeMeHHoro Toka, YTo ynpoLaeT
YCTaHOBJIEHNIO COOTHOLLEHWSI C paboTON pene 3alnTbl CTaHLMK BO BPEMSI aBapUIHOIO COObITUS.

AHanorosbie BXoabl

PM180 koHTponupyeT Ao 12 kaHanoB aHanorosoro Beoaa (Al), KOTopble MOryT UCNONb30BaTLCS
ANst UBMEPEHUS TOKOB U HANPSXKEHWI NMOCTOSIHHOIO TOKA Y HN3KOW YacTOThl.
Cnepayolime CbEMHbIE MOAYN aHANOroBbIX BXOAO0B MOryT ObITh 3aka3aHbl C NprbopoM:

Mopaynu 4AI/4AO 4-kaHanbHble ONTUYECKM U3ONNPOBAHHbIE C
onumoHanbHbIMK ananasoHamu 0-1 MA, + 1 MA, 0-20 mA nnn 4-20 MA, 0-50
MA unu £ 10 B. AHanorosble Bxogbl 0-1 MA 1 £ 1 MA moryT namepsite 200%
neperpy3oyHble Toku 40 2 MA 1 £ 2 MA.

PM180 moxeT 6bITb OCHaLLeH Tpemsa 4-kaHanbHbeiMu Al / AO mogynamu.

Bpems ckaHupoBaHust Ans 06bl4YHbIX aHanoroBbiX BXOA0B cocTaBndaeT 2 nepuoaa (32 mc npu 60 My
1 40 mc npu 50 My). Al cumTbIBaHNE 1 TpUrrepbl OOHOBNATCA Kaxable 1/2-nepuopa.

Kaxxgbln aHanoroBbIl BXod MOXeT BbITb He3aB1CcMMO MacluTabrpoBaH ans obecneveHms
WCTUHHBIX 3HAYEHWIN B 3a4aHHbIX NONb3oBaTenem TeXHUYECKUX eamHmLax (CMoTpu
[MporpammupoBaHune aHanoroBbix BxoAoB B [naBe 6).

3ameyanus:

1. Ecnu Bbl 1Crornb3yeTe BMeCTe 4-KaHarnbHble 1 8-kaHanbHble A|-MO,ElyJ'II/1 B
OQHOM rlpM6ope, nomecTuTe 4-kaHarnbHble A|-MO/J,yJ'IVI B CNOTbI ¢ 6onee HU3KMMU
HOMepaMu, TO eCTb B JieBbl€ CINOThI.
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2. Ecnu Bbl ncnonbayeTe 06bl4YHbIe 4-KaHarbHble MOAYNU 1 BbICTpble 8-kaHarnbHble
Al-Moaynu, 06blYHble BXOAbI CKAHUPYIOTCSA ¢ 0BbIYHON CKOPOCTLHO.

Bbixoabl npubopa

AHanorosbie BbiXoAbl

PM180 nopgaepxvBaet 40 Tpex CbeMHbIX 4-kaHanbHbix Mogynen 4Al/4AO ¢ o6LLIMM KONNYECTBOM
12 aHanoroBbIX BbIXOAHbIX KAHANOB, KOTOPbIE MOrYT BbIBOAWUTbL TOKM MNOCTOSIHHOIO TOKA,
NponopumnoHarbHble U3MEPEHHbIM aHanoroBbiM BenNMYnHaMm. Bce BbIXOAbl ONTUYECKU
N305MPOBaHbI N UMEIOT BHYTPEHHWUI UCTOYHUK NuTanus. Moagynu 4AI/4AAO moryT BbiTb 3akasaHbl C
BbIXoAHbIM TOokOM 0-1 MA, = 1 MA, 0-20 MA nnn 4-20 mA. AHanoroBsble Bbixoabl 0-1 MA 1 = 1 MA
o6ecneymsatoT 200% neperpy3oyHble TokM 00 2 MA 1 + 2 MA.

Bpems oOHOBREeHWs Ans aHanorosbIxX BbIxoAoB - 2 nepuoga (32 mc npu 60 'y n 40 mc npu 50 Iy).
Kaxabli aHanoroBbI BbIxod MOXeT OblTb HE3aBUCMMO MacLUTabupoBaH ansa obecnevyeHnst
TpebyeMOomn UHXEHePHOW LiKarbl 1 pa3peLleHns (cMoTpu [1porpaMmmupoBaHe aHanoroBbix
BbIx040B B [naBe 6).

PenenHblie BbIxoabl

PM180 o6ecneumBaeT [0 24 peneiHbIX BbIXO4OB Yepe3 TPy NOAKII0YaEeMbIX 8-kaHanbHbIX MOAYNs
penenHbIX BbIXOA0B. Kaxabin MOAyb MMEET BOCEMb 2-KOHTAKTHbIX 31IEKTPOMEXaHUYECKMX pene

SPST Form A.
B cnepytowlent Tabnuue npvBeAeHbl BPEMEHHbIE XapakTEPUCTUKN perne u NX OXunaaembln CPoK
Cnyx0bl.

XapakTepucTtuka Form A Pene \

Bpems cpabaTbiBaHUsi 10 mc

Bpems otnyckaHus 5 mc

Bpems gpebesra 1wmc

MexaHun4ecknin cpok cry>obl 10,000,000 onepauum

ONeKTPUYECKNn CPOK CryXObl 50,000 onepauui

(8A/250B)

Kaxpgoe pene He3aBnCUMO NporpaMMmnpyeTcs u paboTaeT B pexumme 6e3 yaepkaHus, ¢
yoepXaHumem, UMnynbCcHoM unm B pexmme KYZ.

PeneliHble onepauum MoryT 6biTe MHBEPTUPOBAHLI TaknuM 0b6pa3om, 4Tobbl perne Obino noa
HanpsiKeHneM B HeaKTUBHOM COCTOSIHUM 1 06ecTouMBanock npu ero pabote. ATOT pexum,
N3BECTHbIV Kak oTkasoycTonumebln (failsafe) pexuvm, ncnonb3yeTtcs Ansa Luenew curHanusaummn ons
OTMNPaBKM TPEBOXHbIX OMOBELLEHUI, KOr4a YCTPOMNCTBO He paboTaeT, unm nus-3a HEMCNPaBHOCTY,
W n3-3a NOTEPU NUTaHUS.

PaGoTa B pexxume c yaepxaHuem u 6e3 yaepxaHus

Pexum paboTbl ¢ yaepxaHmem n 6e3 yaepxaHust OTHOCUTCS K rlokarnbHbIM KOMaHaam pene,
BblAaHHbIM U3 YNPaBSOLWMX YCTABOK.

B pexwnme 6e3 yaepxaHusa nokanbHas KOMaHaa yCTaBku, OTNPaBIIEHHAsi Ha pere, aBToMaTUYeckn
ouuLLi@eTCs; pene OTnycKaeTcsl, Koraa Bce YCTaBKW, CBA3aHHbIE C pere, BO3BpaLlaTcs B
Hepaboyee COCTOsIHME.

B pexume ¢ yaepxaHneM ynpaBrsieMoe pene He OTNnyckaeTCcsl aBTOMaTUYECKM, KOraa yCrnoBus,
npu KOTopbIX cpabaTbiBaeT pene, bonblue He NpUcyTCTBYHOT. UTOOLI 0CcBOOOANTL yAEPKAHHOE
pene, siBHas KOMaH4a OTMyCKaHWst AOMMKHa ObITb OTNpaBneHa nMbo ¢ OTAENbHOW yCTaBkK, NMbo
yepes kaHan cBaA3n. Ecnv pene 3abnoknpoBaHo B paboyemM COCTOAHMM C MOMOLLbO
ONCTAHLMOHHOM KOMaHAbl, KOMaH4a NTOKanbHOro pa3trioKMpoOBaHMS TOMbKO OYMLLAEeT BHYTPEHHEE
yaepXxaHue, 1 perne octaeTcs B paboyeM COCTOSHMM, NOKa AUCTaHUMOHHAsi KomaHaa He byaeTt
cHsATAa.

Pab6oTta B uMnynbCcHOM pexume unu pexumve KYZ

NMNynbCHBIN pexum 3acTaBnsieT pene reHepmpoBaTb UMMYNbC C NPeaonpeaerneHHon
ANUTENbHOCTbLIO B OTBET Ha NMOKasbHYH UMW AMCTaHLUMOHHYL0 KomaHay pene. [Nocne ncrevexHus
UMnynbca KoMaHAaa aBTOMaTUYECKU OYMLLAETCS, U pene YAepXnBaeTcs B COCTOSHUM OTNyCKaHUs B
TeyeHue, No MeHbLUEeN Mepe, BpeMeHU Mnynbca Ao TOro, kak OyaeT npuHsaTa cnegytolas
KOMaHaa.

Mporpammupyemas wvpuHa nvnynsca Belibrpaetca ot 10 Mc Ao 1 €. YCTPOWCTBO CKaHUPYeT Bce
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pene c nHTepBanamMmu BpeMeHu B 1/2 nepuoga. 1o 03Ha4aeT, YTo hakTuyeckasi LuMpuHa nMnynbca
KpaTHa anvHe 1/2-nepuopaa, okpyrneHHon Ao Grivkaniero 6onbluero 3Ha4YeHus.
[Mporpammupyemas WwnprHa nMnynsca He BKNOYaeT B cebs Bpemsa cpabaTtbiBaHUS pere 1 Bpems
OTnycKaHus1.

B pexxume KYZ kaxxgasi komaHga cpabaTbiBaHUS UBMEHSIET TeKyLLee COCTOsIHME perne Ha
NPOTMBOMOJSIOXHOE COCTOSIHME, CO34aBas MMMyrbC NEPEXOAa, U pene YAepXMBaeTcs B 3TOM
COCTOSIHWUM, MO MEHbLLEN Mepe, B TeYEHNE BPEMEHW UMMyrbca A0 TOro, kak byaeT npuHaTa
cnepytouwas komaHaa. Pexum KYZ obbl4HO ucnonbayetcd ¢ pene Form C Ans Bblgavv curHana
UMMYNbCOB MyTEM YepeoBaHWs ABYX KOHTaKTHbIX nap.

Pene numnynbcoB n KYZ moryT 6biTb HanpsiMyto CBA3aHbl C BHYTPEHHMMMW UCTOYHUKaMUN MMMYIbCOB
ANsi BbIBOAA MMMNYIIbCOB SHEPTUM UINN MMMYTIbCOB BPEMEHHOTO UHTEpBana.

OucTtaHUMOHHbIEe KOMaHAbI

KomaHnaa ancrtaHumoHHoro cpabaTbiBaHWs 3acTaBnsieT pene ¢ yaepxxaHnem unuv 6e3 yaepxaHus
nepexoauTb B aKTUBHOE COCTOsiHME. Pene yaepxuBaeTcs B aKTUBHOM COCTOSIHUM 0 TeX Mop, noka
KOoMaHaa He ByaeT CHsTa AUCTaHLMOHHOM KOMaHAOW OTnyckaHus. [ucTaHunmoHHasa komaHaa
OTMNyCKaHUA Takke OTMEHSIET NoKanbHble KOMaHAbl, KOTOPbIE YAESPXUBAKOT pene € yaepXaHnem B
aKTUBHOM COCTOSTHUW.

KomaHnpa guctaHumoHHoro cpabaTtbiBaHus, OTnpaBrieHHast Ha umnynscHoe unn KYZ pene,
3acTaBnsieT pene co3gaBaTtb UMMYSbC UMM M3MEHATb CBOE COCTOsIHME. [ncTaHUMOoHHasa koMaHaa
OTnyckaHus, OTnpaBneHHasi Ha umnynscHoe unn KYZ pene, He [eNCTBYET, MOCKOMNbKY KOMaHaa
cpabaTbiBaHMs aBTOMATUYECKM OYMLL@eTCs Ans 3TUX pene.

3anomMmuHawowme pene

Pene c yoepxxaHnem mMoryT GbITb HACTPOEHbI HA paboTy Kak 3anomMuHarowue perne. Pexnm
3anoMnHaHUA BNUSAET Ha NOBEAEHUE pene nocrne noTepu anekTponuTaHus.

[Nocne BOCCTaHOBMEHUS NMUTAHUSA BCE HE3ANOMUHAKOLNE perie HaXOAsTCA B HEAKTMBHOM
COCTOSIHUM 0 TeX MNop, Noka He OyayT nepeoLieHeHbl nokanbHble ycnoBusi. Bce akTuBHbIE
AVCTaHLIMOHHbIE KOMaHAbl ANs He3anoMM1HALUX pere o4MLLaTCS.

3anomMmuvHaroLme pene COXpaHsitoT CBOW CTaTyC Nocine BOCCTAHOBIEHUSI MUTAHUSA, U BCE aKTUBHbIE
AVCTaHLIMOHHbIE KOMaHbl, KOTOpble ObINK BblAaHbl 40 NOTEPU NUTaHKS, NO-NPEXHEMY
OEeNCTBUTESbHbI.

Kputnueckune owinbkmu

Korga kputuyeckas owmnbka 06Hapy)KI/IBaETCF| OMarHoCTUKom yCTpOI;ICTBa, BCE pene OoTnyCcKakTCA
HEe3aBMCUMO OT UX pexnmMma pa6OTbI, 1 BCe ANCTAaHUMNOHHbIE KOMaHAdbl pefie CHAMAaKTCA.

U3MepeHune
UamepeHne RMS

Bce BenununHbl RMS 6asupytotca Ha 1/2-neprofgHbiX UCTUHHBIX RMS-n3mepeHnnsix, BbIMONHEHHbIX
Hap 64 Bblbopkamy NOMyYeHHbIX ocumnnorpaMmm. 1/2-neprogHble BENUYUHBLI NpeacTaBnaloT cobon
3HayeHus (kak npasuno, RMS HanpspkeHnsa, RMS TOkn 1 HECMMMETPUIO), U3MEPEHHbIE B TEYEHNe
ofHoro nepuoga v obHoBnsemble kaxaple nonnepuoga (IEC 61000-4-30). 3To no3sonsieT 6bicTpo
pearnpoBaTb Ha cobbiTns KO n aBapuiiHbie cobbiTus.

Orcnexusanue RMS

PM180 ynpaensieT umknuyeckum 6ycepom Tpaccupokn RMS, B KOTOPOM XpaHATCA nocnegHue
COPOK MPOYUTaHHbIX 3Ha4eHun 1/2-neprogHbix RMS, HecummeTpuu, HyneBon
nocrnegoBaTenbHOCTU, MOCTOSIHHOMO HaMPSXKEHUS U YacToThbl. DTO NO3BONSAET perncTpaTopy
AaHHbIX obecneunTtb 1/2-nepuogHbin TpeHa Ao 20 nepuofoB A0 coObITUS, KOr4a OH 3anyckaeTcs U3
peructpaTtopa NK3 nnu pernctpaTopa aBapuinHbIX COOLITUI.

B cnepytoleit Tabnuue nepevncrnieHbl napaMeTpbl, AOCTYMHbIE AN OTCNEXMBaHNUSA Nepes

cobbITHEM.
MapameTp O6o3Ha4veHue
dasHoe HanpspkeHne V1,V2,V3
JInHeriHoe HanpsixeHne V12,Vv23, V31l
[ononHuTenbHoOe HanpsbkeHve V4
Toku B CTaH4APTHOM Anana3oHe 11,12, 13, 14
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MapameTp O6o3Ha4yeHue
Tok HeWTpanu B CTaHAAPTHOM Anana3oHe In
Toku B paclUMpeHHOM AuanasoHe 11x, 12X, 13X, 14x
Tok HenTpanu B pacLUMpeHHOM Anana3oHe Inx
HanpspkeHne HyneBomn nocrnenosBaTenbHOCTH V ZERO-SEQ
Tok HyneBsow nocnegoBaTenbHOCTN B cTaHAapTHOM | | ZERO-SEQ
AnanasoHe
Tok HyneBow nocnegoBaTenbHOCTU B pacumpeHHom | Ix ZERO-SEQ
AunanasoHe
HecummeTpus HanpspkeHuin V UNB%
HecnmmeTpus TOKOB B CTaHAapTHOM AnanasoHe I UNB%
HecnummeTpus TOKOB B pacLUMpPEHHOM Auana3oHe IXx UNB%
HanpsieHne nocToAHHOro Toka VDC
YacToTta Frequency

®ann gaHHbIX #13 (TpeHa AaHHbIX aBapuUMHbIX COObITUIA) 1 dann AaHHbIX # 14 (TpeHa OaHHbIX
cobbituin KQ) BHyTpeHHe cBsA3aHbl ¢ bydepom TpaccupoBku RMS. KonuyectBo nepvonoB nepep,
cobbITreM Anst TpeHOO0B AaHHbIX ONpeaenseTcs npy HacTporke permctpartopa NK3 u peructpatopa
aBapuiiHbIx cobbiTnii. CMoTpu pasgensl HacTtpoiika pernctpartopa MK 1 Hactpoinka perncrpatopa
aBapuiiHbIx cobbiTuii B Mase 7.

MsmepeHml rapMoHMK

PM180 obecneunBaeT n3aMepeHnsi rapMoHKK Ha YeTbipex kaHanax V1-V4 n yeTblipex kaHanax Toka
ctaHgapTHoro ananasoHa (20A /10A) 11-14. Bo nsbexaHve olwmMBoYHbIX U3MEPEHWUIA FTAPMOHUIK,
Koraa BbICOKMe TokM K3 HachILLaoT TOKOBbIE KaHanbl, PErMCcTpbl FAPMOHUK HE OBHOBNAKOTCS BO
BPEMSsi aBapUNHOro CoObITUS.

AHanua BN seinonHsaetca Ha 10 nepuogax ocuyunnorpammel Ansa 50 My n 12 neprogax
ocumnnorpammbl ans cuctemel 60 My, ¢ YacToTon BbIGOpKK 256 BEIGOPOK 3a nepunod. OTo gaeT
KOMMOHEHTbI cnekTpa 40 63- rapMOHUKN.

B cnepytowlelt Tabnuue nprBeaeHbl NapaMeTpbl HECUHYCOMAANbHOCTU, NPeAoCcTaBnsAeMble
npubopom.

MapameTp O6o3HauyeHue

MonHble rapMOHUKKN

KWC (THD) HanpsixeHns V1 THD - V4 THD

KWC (THD) Toka 11 THD - 14 THD
Koadbdp. rapm. uckaxeHuii Toka (TDD) 11 TDD - 14 TDD
K-factor Toka 11 KF - 14 KF
Crest-factor HanpspkeHns V1CF-V4CF
Crest-factor Toka 11 CF - 14 CF

MonHble MHTeprapMoOHUKN

KWC (THD ) no nHTeprapMoHnKam HanpsKeHns V1 THD/I - V4 THD/I

KWC (THD ) no nHTeprapMoHmkam Toka 11 THD/I - 14 THD/I

MHAMBMAyaH bHbleé F”APMOHUKHN

V1 k03(ppULMEHTBI FaPM.UCKAXKEHUI NO HEYETHBIM/YETHBIM FrapMOHMKaM V1 %HD1 - V1 %HD63

V2 k0app1LMEHTBI rapM.UCKaXKEHWI N0 HEYETHLIM/YETHBIM rapMOHVKaM V2 %HD1 - V2 %HD63

V3 k0a(pPMLMEHTBI rapM.UCKaXKEHNI NO HEYETHLIM/YETHBIM FrapPMOHVKaM V3 %HD1 - V3 %HD63

V4 k03(ppULMEHTBI FaPM.UCKAXKEHUI NO HEYETHBIM/YETHBIM FrapPMOHMKaM V4 %HD1 - V4 %HD63

11 kKo3atpPULMEHTBI FAPM.UCKAKEHWUIN MO HEYETHBIM/YETHBIM FrAPMOHUKaM 11 %HD1 - 11 %HD63

12 K03adhDMLMEHTBI rapM.UCKaXKEHWI MO HEYETHLIM/YETHLIM rapMOHMKaM 12 %HD1 - 12 %HD63

13 KOahPMLMEHTBI rapM.UCKaXKEHWI MO HEYETHLIM/YETHLIM rapMOHMKaM 13 %HD1 - 13 %HD63

14 K03apPULNEHTBI FAPM.UCKAKEHWIN MO HEYETHBIM/YETHBIM FrAPMOHUKaM 14 %HD1 - 14 %HD63

V1 rapMOHMYECKME HaNPsKeHUs MO HEYETHBIM rapMOHMKaMu V1 HO1 - V1 H63

V2 rapMOHVYecKme HanpskeHWs No HEYETHBIM rapMOHVKamu V2 HO1 - V2 H63

V3 rapMOHMYecKMe HanpsiXeHUsi Mo HEYETHBIM rapMOHUKaMu V3 HO1 - V3 H63

V4 rapMOHMYeCKMe HanpPsXeHUs MO HEYETHBIM rapMOHUKaMuU V4 HO1 - V4 H63

|1 rapmMOHMYECKME TOKMN MO HEYETHBIM rapMOHMKaMM 11 HO1 - 11 H63

|2 rapmMOHMYeCKMEe TOKMN NO HEYETHBIM rapMOHUKaMn 12 HO1 - 12 H63
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MapameTp O6o3Ha4yeHue
I3 rapmMOHMYeCKME TOKMN NO HEYETHBIM rapMOHMKaMM I3 HO1 - 13 H63
|14 rapmMOHMYECKME TOKMN NO HEYETHBIM FrApPMOHMKaMM 14 HO1 - 14 H63
MonHas TpéxdasHas akTMBHAs MOLLHOCTb HEYETHbIX rApMOHWUK, KBT kW HO1 - kW H63
MonHas TpéxdasHan peakTUBHAsA MOLLHOCTb HEYETHBLIX FAPMOHMK, KBap kvar HO1 - kvar H63
MonHbIN TpéxdasHbi KO3 E.MOLLHOCTU HEYETHBIX rAPMOHUK, PF PF HO1 - PF H63
CumMMeTpuUHbIe cocTaBnslowme

HanpsixeHne npamon nocnegoBaTenbHOCTH V PSEQ
HanpspkeHue obpaTHoI nocrnenoBaTenbHOCTU V NSEQ
HanpspkeHne Hynesow nocrnegoBaTenbHOCTH V ZSEQ

Koadhdh. HecumMeTpum HanpsikeHuii No obpaTHOM NocnesoBaTeNbHOCTH V NSEQ UNB%
Koadhd. HecumMmeTpun HanpsixXeHW No HyneBow nocneaoBaTenbHOCTU V ZSEQ UNB%
Tok npsimow nocneaoBaTeNnHOCTH | PSEQ

Tok ob6paTHOW NocnefoBaTeNHOCTU I NSEQ

Tok HyneBsow nocrnegoBaTenbHOCTH 1 ZSEQ

Koadhdh. HecummeTpum TOKOB No 06paTHOM nocrnegoBaTernlbHOCTN I NSEQ UNB%
Koadhd. HecummeTpum TOKOB MO HyNEBOW MOCHeaoBaTeNbHOCTH 1 ZSEQ UNB%
®da3opbl HA OCHOBHOM YacToTe

3HayeHue HanpsbkeHust V1 Mag - V4 Mag
3HayeHwue Toka 11 Mag - 14 Mag
Yron HanpshxeHus V1 Ang - V4 Ang
Yron Toka 11 Ang - 14 Ang

Mpubop obecneunBaeT M3MEPEHWUS WHOMBUAOYaANbHbIX FAPMOHMK HamMpsKeHUs UM ToKa Kak B
npoueHTax oT PyHAaMEHTaNbHOro KOMMOHEHTA, Tak M B COOTBETCTBYHOLLMX TEXHUYECKUX €AMHMLLAX.
BenuvunHbl B TEXHUYECKMX e€AMHMLAX pacCYUTLIBAIOTCS TOMbKO ANS HEYETHbIX TFapMOHUK.
Yrnbl Ansa BeKTopoB ¢hasopa npmBeaeHbl OTHOCUTENBHO HanpsikeHnsa gasbl V1.

MUnuTepBanbl ycpegHeHus (arperauum)

Mpnbop obGecrneynmBaeT 3NeKTPUYECKNE W3MEPEHUs C UCMOoMb3oBaHMEM psida (OUKCUPOBAHHBIX
BPEMEHHbIX MHTepBanoB arperauum oT 1/2 nepuoga A0 2 4acoB. [ns M3MepeHusi AemaHga
MCMonb3yT NporpaMmmupyemble MHTepBanbl ycpeaHeHuss 4o 2,5 Yacos. B crneaytoulein Tabnuue
nokasaHbl UHTepBasbl yCpeAHEeHWs!, OOCTYMNHblE NS PasHbIX NIEKTPUYECKMX BENNYMH.

MapameTp 1/2 nepnopa |1 nepuog [200mc |lcek |3 cek [10mMMH |2 vaca
RMS Hanps»pkeHus 1 Toka X x x X X X X
MouwHocTun X X X

HyneBaﬂ nocnegoBaTeribHOCTb | X X X X X X X
HecummeTpus X x x x x x x
HanmeeHme MOCTOAHHOIO TOKa | X X X X X X X
YacToTta x X X X x x
MonHble x X X x x

rapMOHWKW/MHTEPrapMOHUKM

|/|H,D,VIBI/1,EI,yaJ'IbeIe rapMOHUKU

K-factor

Crest factor

CVIMMeTpVNHbIe cocTaBngdwowmne

dasopsbl x
200-MynnncekyHaHble 3HaveHnss RMS 1 3HayeHWss HECUMMETPUW WHTErpupyrloTca B TeveHue
nHTepana 10 nepuogos anst 50 Ny n 12 nepuogor anga cuctembl 60 My. [JaHHble 4Ns BPEMEHHOrO
MHTEepBana 3 cekyHAbl arpervpyloTcs Ang uHtepsana BpeMeHu, coctosawero u3 15 nHtepeanos no
200 mc. Bce BenuumHbl RMS, arpervpoBaHHble C 6oree HU3KUX BPEMEHHbIX MHTepBaros,
npeacTaBnsaoT cobon ncTnHHble RMS-noka3saHus BO BCEM MHTepPBarne YCpeaHEHWs.

3HaKkyeHne 4acToTbl B rpynne 3-CeKyHOHbIX MapamMeTpoB B pearlbHOCTW MpeacTaBnsieT cobon
3HaYeHue, MHTerpupoBaHHoe Ha nHTepsarne 10 cekyHa.

X | X | X|X
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YcpeaHéHHbIEe HTepBaribHble 3HAYeHMA (AaeMaHgabl)

MamepeHns pemaHooB obecneunBatoTCcs s HANPsKeHWUA, TOKOB, NOMHbIX rAPMOHMK U MOLLHOCTU.
Vcnonb3yoTes ABa pasnuyHbiX MeToAa u3mepeHus gemanaa: 6nokoBbIN UHTEPBanbHbIA AeMaHa U
CKOMb3SALLMIA AeMaHz, (CO CKOMb3ALLMM OKHOM).

BnokoBbI MHTEPBaNbHbLIA AeMaHpg

BrokoBbIN MHTEPBanbHbIN AeMaH PacCYnTbIBAETCA NyTEM YCPEAHEHUS U3MEPEHUI MO CMEXHBLIM
N HenepekpbIBaLLMMCS (PUKCUPOBAHHLIM BPEMEHHBIM MHTepBanam. [lemaHabl HanpsHKeHnn,
TOKOB M NorHbix rapmoHuk (KVC) BeluucnsaoTea nyteM ycpeaHeHus 1-cek RMS-3HadeHuin.
[emaHrgbl MOLLHOCTU OLEHNBAIOTCA MYTEM MHTErPUPOBAHNS SHEPTUIA U YCPEeAHEHNSA MOLLHOCTW Ha
BPEMEHHOM MHTepBare geMaHnaa.

[ns nemaHgoB HanpsKeHUn, TOKOB U MONHbIX rapmoHuk (KUC) nHtepsan BpemeHn gemanaa
nporpammupyeTcs oT 1 cekyHabl 0o 2,5 yacoB (cmoTpu pasgen Onumu npubopa B [Mase 6). Ans
AemaHaa MOLLHOCTM MHTepBan BpeMeHu AeMaHaa MoXeT BbiTb BbiIOpaH oT 1 Mu1H 40 0f4HOro Yaca.

CKoNb3sALWMWN AeMaHp,

MeTon ckonb3silero gemaHga (CKONb3SLEro OKHa) MpUMEHSeTCs Ans AeMaHOOB MOLLHOCTWU.
Ckonb3saLWwnii AeMaH paccymTbiBaeTCA MyTeM yCpeaHeHMs 6OKOBbIX MHTEPBanbHbIX AeMaHAoB Ans
psida CMEeXHbIX MHTepBarnoB, KOTOpble C€O34aloT CKOmMb3siliee OkHO. KonmyecTBO MHTepBanoB
BPEMEHU ONS CKOMb3ALEro okHa MoxeT ObiTb BbibpaHo oT 1 go 15. Korga tekywmin uHTepBsan
OnoKOBOro AemaHga McTekaeT, CKONMb3siiee OKHO MepemellaeTcsl Ha OAMH Lar Brnepes, 3aMeHss
camblli CTapbii 6GNTOKOBbLIM MHTEPBAN CamMbIM NOCNEAHVM BbIYMCINEHHBIM OrOKOBbLIM MHTEPBAsbHBIM
JemMaHaom.

AKKYMYNUpPOBaHHbIWA U NPOrHO3UPYeMbIi AeMaHAabI

[ns pemaHgoB MOLHOCTU NPUBOp NpeaocTaBnsaeT ABa AONOMHUTENbHBLIX NapamMeTpa:
aKKYMYyIMPOBaHHbIN GITOKOBbLIV UHTEPBArbHbIA AeMaHA Y MPOrHO3UPYEMbI CKOMNb3ALLMIA eMaHA,.
O6a, akkyMynMpoBaHHbIN U NPOrHO3UPYEMbIV AieMaHabl MOryT 3dEeKTUBHO NCMOMNBb30BaTLCS ANSA
cbpoca Harpy3ku Ha dmaepax NoAcTaHLmMK.

AKKYMYnMpOBaHHbIV AemMaH, NnpeacTaBnseT coboM OTHOCUTENBHYH 3HEPTUIO, HAKOMIEHHYIO C
Hayana TekyLLlero ieMaHAHOro UHTepBana 1 BblpaXeHHy B eauHuuax MmolHocTn. OH pacTeT ¢
Hynsl B Hayarne u 0o KoHe4yHoro 6/10KoBoro JemMaHa B KoHLEe AeMaHOHOro uHtepeana. Ecnu
aKKyMyIMPOBaHHbIN AeMaH MPeBbILLAeT pa3peLLeHHbIn AemMaHa B MO0 TOUKe, KOHEYHbIN
6rOKOBBIN MHTEPBanbHbIN AeMaH 6ornbLue, YeM TEKYLLMIN akKyMynMpoBaHHbIN AemaHg (Mnu
paBeH, ecnu Harpy3ka OTKIoYeHa).

[MporHo3vpyembIn AemaH NoKkasbiBaeT OXnaaemMoe 3Ha4YeHre CKOMb3ALero AemaHaa B KoHUe
TeKyLLEero 4emMaHaHOro HTepearna, npeanonarasi, YTo Harpy3ka He uameHsieTcsl. [porHo3vpyemsbin
AeMaH[, OTpaxaeT U3MEHEHUS HArpy3Kkn cpasy e, Kak OHU NPOUCXOasT.

[leMaHabl MOLLHOCTU paccynThIBAOTCA AN BCEX PEMMCTPOB SHepruv nprubopa, BKoYas
cyMmmapHsble 1 TapudHblie (TOU) pernctpbl 3Heprum (CMoTpu pasgen YamepeHve sHeprum Huxe ).
B npuBeneHHol Hxe Tabnuue ykasaHbl napaMeTpbl AEMaHA0B, NPeAoCTaBNsgeMble NPMOGOPOM.

MapameTp BnokoBbi| Ckonb3swmn| AKKYMynMpoBaHHbIi | [porHo3upyembin
nemaHg nemaHg pAemaHg AemMaHg

LemaHapbl HanpshkeHnst X

LOemaHapbl Toka X

Hemanabl KNC (THD) x

Hanps>XeHusa

X

Oemangbl KUC (THD) Toka

X

HemaHapl kKoadd.rapM.nckax.
Toka (TDD)

[emaHn akTUBHOWM MOLLHOCTU | X X X X
kW (umnopT 1 akcnopT)

[emaHp peakTnBHOWM x x x x
MoLLHOCTM kvar (MMnopT 1
3KCMOpT)

[emaHng NonHOM MOLHOCTH X X X x
kVA

CymMapHblIii AeMaHg sHeprum | x x x
(16 koHbUrypupyembix
perncTpos)
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MakcumanbHble aemaHabl

[nsa kaxgoro napameTpa Aemanfa npefocTaBnseTcs PerucTp MakcuMarnbHOro AeMaHaa, KoTopbin
COOEPXKUT BEMNYNHY MUKOBOrO 3HA4YEHNSA C OTMETKON BPEMEHW, 3anMCaHHOro C MOMEHTa
nocnegHero cbpoca. Pernctpbl MakcMmanbHOro AgemaH4a MOLLHOCTM CBSA3aHbl C
COOTBETCTBYIOLLMMU PErMCTPaMU-UCTOYHMKaMKM CKOMb3sLLero Agemadaa. Ecnuv bl xotute
MCMonb3oBaTh B KAYECTBE UCTOYHUKA BNOKOBbLIVM UHTEPBanbHLIM AeMaH, BMECTO CKOMNb3SALEro
AeMaHfa, yCTaHOBUTE KONMMYEeCTBO BOKOBLIX MHTEPBANOB B CKOMb3SLLEM OKHE paBHbIM 1.

Ons TapudHeix (TOU) pernctpoB gemaHaoB npnbop no3BonseT aBToMaTU4ecky 3anuceiBaTb
(npodhnnrpoBaTh) exenHeBHbIE U eXXeMeCs4Hble MakCuMarbHble AemaHabl B paiin AaHHbIX
BMeCTe C Noka3aHusiMun aHeprum no tapudam (TOU).

NamepeHue saHeprum

PM180 obecneunBaeT NCTUHHOE U3MEPEHME SHEPTUM B YeTblipeXx KBagpaHTax Ans notpebnsemon
(MMnNopT) 1 Npon3BeEHHOW (IKCMOPT) akTMBHOW aHeprum (kBT4), noTpebnsemon n npovsseéHHON
peaKkTUBHOW aHeprum (KBap4), a Takke nonHon aHeprum (kBA4Y) ¢ TouHocTblo 0.2 ANSI C12-20:2002
unu knaccom 0.2S IEC 62053-22:2003. NpenycMOTpeHbl U3MEepEHUst SHEPrnM HETTO 1 obLuen aAns
akTmBHOW (KBTY) 1 peaKkTUBHOM (KBap4) aHepruu, a Takke pacyeTbl BONbT-4acoB U aMnep-4acos.
Mo ymonyanuio npubop npepoctasnseT 9-paspsfHble CHETYNKN SHEPTUK. Bbl MoxeTe ycTaHOBUTL
CYETYMKM TaK, YTOObI OHN MMENN MeHbLLEee KONNMYeCTBO Lndp, n3ameHus B npubope 3HaveHne
CYETYMKA NO YMOSYaHMIo, MPU KOTOPOM NPOUCXOAUT ero nepenonHeHne (cmotpy Onumm npubopa

B [naBe 6).

MMnynbcbl 3Heprum

PM180 BbIBOAMT MMMyrnbCbl 3HEPrMM 4Yepes3 KOHTakTbl pere C BblbvpaemMon nonb3oBaTenem
4YacTOTOM MMMYNbCOB (CMOTPU Bblgaya vMMnynbcoB 3Heprun v [lporpaMmMypoBaHve penemHbIX
BbixooB B ['Nase 6). Tvn nmnynbca (MonHbIA nMnynsc unu nMmnynsc KYZ), wupuHa umnynsca u
NonspHOCTb CBOBOAHO MPOrpamMMmpyHOTCS.

CeBeToguogHble WHOUKATOPbI UMNYINLCOB 3HEprmn

PM180 nmeeT aBa uMnynbCHbIX CBETOAMOAA HA NepeaHen NaHenun, KoTopble NPeaocTaBnsaoT
UMMYTbCbl SHEPTUN ANS UMMNOPTUPOBAHHBLIX KBTY 1 kBapy.

YacToTa nmnynbCcoB CBETOANOLAHOIO MHAMKaTOpa (MOCTOSHHAsA MMNYNbCOB) BbIOMpaeTcs
nonb3oBatenem (cmotpy Onummn npubopa B MMase 6) n 3anporpammmupoBaHa BO BTOPUYHBIX
eauHuuax. OHa He 3aBMCUT OT MapaMeTpoB BHELLHUX TpaHcdopmaTopoB. YacTtoTa MmMnynbLcoB
CBETOAMOAHOrO MHAMKATOpa yCcTaHaBnmMBaeTcs Ha 3aeoae B 0.1 BT/umnynbc, 4TO COOTBETCTBYET
0HOMY 3KBMBaNeHTHOMY 060pOTy Ancka.

CeeToamnoaHble MHOMKATOPbL! MMMYMBLCOB SHEPTUN UCMONb3YIOTCA AN MPOBEPKN TOYHOCTM Npubopa
BHELLUHMM KOHTPOJIbHbIM 000pYAOBaHMEM C MOMOLLbIO CYUTLIBATENEN MMMYbLCOB. YTOOLI HE BNUSTL
Ha perucTpbl 3Hepruun, Npubop OomkeH ObiTb MEpeBefEH B PEXMM TECTUPOBAHUS SHEPruu, Koraa
PErncTpbl 3HEPTMN OTKITIOYEHbI OT UCTOYHUKOB MUTAHUS. PeXuMM TeCTUpPOBaHUS 3HEPrUM Takke
npepoTBpallaeT owunboyHble cpabaTbiBaHWe YCTaBOK M PEerncTpauuio aBapuiiHbIX COObITUI 1
CcoObITUIA KayecTBa SHEpruu, Koraa TecTOBble HampsKeHUst M TOKM MopatTcs Ha npubop.
MHdopmaumio 0 BXOAE B PeXMM TECTUPOBaHUS 3Heprum cMoTpu B pasgene Onumun npubopa B Mase
6 1 meHto Onummn npmubopa B MaBe 3.

CyMMapHble perucTpbl 3Heprum

PM180 npegoctaBnsieT 16 cymmapHbix (06LLMX) perncTpoB 3Heprum 1 16 napannensHbix
perncTpoB AemMaHaa, KoTopble MOryT ObiTb CBSi3aHbl C M0ObIM BHYTPEHHUM UCTOYHUKOM SHEPTUN
UNn ¢ No6bIM BHELLHMM MCTOYHMKOM UMMYMbCOB, KOTOPbLIN NO4AET UMMYIbChl HEPTM Yepes
AVCKpeTHble Bxoabl npubopa (cmoTpu MMasy 8 CyMmapHble 1 TapudHble PerncTpbl SHeprumn) ,
Kaxxabli CyMMapHbIi permcTp MoXeT ObITb CKOHUIYPUPOBAH ANst HAKOMIEHWS 3HEPrn 13
HECKOINbKMX UCTOYHUKOB C MCMOMb30BaHNEM apudMETUYECKOTO CITOXEHUS U BbIMUTaHWS.
CyMMapHbI perucTp paspeluaeTcs CBs3blBaTb C APYrMM CYMMapHbIM PEFMCTPOM ANS
obecneyveHns B6ornee KOMMMIEKCHbIX pac4eTOB HEPTUN.

Cuctema TapudoB (Time-of-Use)

Cuctema Ttapugos PM180 (TOU) ynpasnsieT 10-neTHum kaneHgapém c oo 16 tunamu aHen n o
BOCbMW U3MEHEHUSAMU TapUOB B AeHb AN KaXA0ro AHEBHOIO Npoduns.

Mpubop obecneunBaeT 16 TapudurumpoBaHHbix 3Heprmin (TOU) 1 16 napannenbHbIX perMcTpoB
MaKCUMarnbHOro AemMaHaa MOLLHOCTU, KOTOPbIE MPUHUMAIT AaHHbIE U3 COOTBETCTBYHOLLINX
CyMMapHbIx perncTtpoB. Kaxaas TapnduumnpoBaHHas SHEPIrus U PermcTp MakCMMarbHOro Jemanaa
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MOLLHOCTM COXPaHSOT HAKOMJEHHYH SHEPTUIO U COOTBETCTBYHOLLME MaKCUMaribHble AeMaHbl
MoLLHoCTM Ans ao 16 Tapudos. CmoTpu MaBy 8 CyMMapHble 1 TapudHbIe PEFUCTPbLI SHEPTUN
ANns nonyyeHus nHdopmaumm o ToM, Kak HacTpanBaTb TapudHbIe PerncTpbl U onpeaensTb
TapugHyo cxemy Ha Ballem npubope.

[Mpubop no3sonsgeT aBToOMaTU4YECKOE AHEBHOE N MECAYHOEe NPounnpoBaHne nokasaHuin
TapurLMPOBaHHOW 3HEPTUN N MaKCUMaribHbIX AeMaHO0B MOLLHOCTY B parnax AaHHbiX. Pannbl
OaHHbIX #15 n #16 npegHasHadeHbl 4NA perucTpaunm 3anmcen MecsyHoro 1 AHEBHOro npodunen
TapudHON CUCTEMbI U MOTYT BbITb HACTPOEHbI Ha aBTOMAaTUYECKYHO 3annCh MECAYHBIX Y [HEBHbIX
npodurnen (cmoTpu pasgen Hactporika dannos gaHHbix B [nase 8).

Koppekuusa TpaHccpopmaropos npubopom

Koppekuus koadpduumeHTa TpaHchopmaumm 1 owmbkmn ¢a3oBoro yrina MOXeT ObiTb NPUMEHEHa K
BHeWHMM TT u TH ansa AocTmkeHnss obLlet TOYHOCTU N3MEPUTENBHON YCTAHOBKM UM MOXET
MCMOomnb30BaTbCS B NOOON N3MEPUTENBHON YCTaHOBKE AN ONTUMM3aLMM TOYHOCTN N3MEPSIEMbIX
OaHHbIX.

[Monb3oBaTenb MOXET 3anporpamMmmMmMpoBaTh Kak KOppeKkLuuio KoaddurumneHToB TpaHcdopMaumm, Tak
1 KpMBbIe OLLIMBOK (ha30BOro yrra, NoKpbIiBakoLLMe TUNOBOW paboumnn anana3oH TpaHcopmaTopa.
PM180 cnocobeH BbluMCnATh owWnbKkM TpaHcopmaTopa AUHaMUYECKM HA OCHOBE
SKCNNyaTaLMOHHBIX XapakTepUCTUK TpaHcdopmaTopa, a Takke akTu4ecknx Tokos TT n
HanpspkeHun TH, nossnsowmnxcs Ha npubope, ANA MHTEPNoNALMnN B DaKTUYECKN N3MEPEHHYHO
pabo4yto TOYKY U MPUMEHEHUS MHTEPMONALMOHHbBIX UCNPaBNeHni ownbok Kk pacyetam npubopa.

CwmoTpwu HacTtpolika koppekunn TpaHcdopmaTopoB B npubope, kak nporpaMmmMmnupoBaTh KOPPEKLMIO
K03 pMLUMEHTOB TpaHcdhopMaLmm 1 ownOKK ha3oBoro yrna Ans BHELHMX TpaHCopMaTopoB
Toka TT u TpaHcdhopmaTopoB HanpsbkeHnss TH, 1 paspelunTb kKoppekuuto B npudope. CMoTpu
onuun npubopa 1 ynpaereHne PeXXMMom O TOM, Kak BKITHOUNUTb 1 OTKIMIOYUTbL KOpPEeKLUMIo B npubope
yepes pOoHTanbHbIA AUCMNEN.

3amevaHus

1. Korpa koppekuusi TpaHchOpMaTOpOB paspelleHa, OHa MPUMEHSIETCS KO BCEM
MHCTPYMEHTanbHbIM ~ U3MEpEHWsIM,  BblYMCIEHWUsSIM  3Heprum U K3, u
ocuunnorpaMmMam..

2. Koppekuusi TpaHC(hOpMaTopoB He BO3A4eiCTBYeT Ha BbiXoAbl CBETOAMOOHbLIX
MHOWKaTOPOB TECTOBbIX UMMYbCOB.

3. Koppekuus TpaHcopMaTopoB He paboTaeT B TECTOBOM peXnMe, He3aBUCUMO OT
COCTOSIHUSA OMNUUK.

KoHTposb

Bbarapes noacTtaHuumn

BaTtapes nogctaHumm 06bIYHO NOAKNIOYAETCS K BXOOHBIM KeMMaM HanpsXXeHUst MOCTOSIHHOMO ToKa
ANst usMepeHus HanpsbkeHusa 6atapen. Obpatutecs k pykosoacTy «PM180 PykoBoacTso no
YCTaHOBKE» ANsi CXeMbl NMOAKIIOYEHNS.

CmoTpu Bxoa HanpskeHWs NOCTOAHHOIO ToKa Bbllle AN NonyvyeHust ntHpopmaummn o usmepeHun n
KOHTpOIne HanpsXXeHnsi MOCTOSIHHOrO Toka B Baluem npubope.

Pe3epBHana 6aTtapes namatm

AnnapaTtHasi cxema KOHTpOnupyeT cocTosHue pe3depBHon 6aTapen namatu. Korga ypoBeHb 3apsga
OaTapen nagaeT HWXKe MMHUMANbHO [OMyCTMMOro MOpora, 3aropaeTcsl KpacHbIi CBEToOAMOn
MEM.BAT.LOW Ha nepegHein naHenu npubopa, 4TO yKasbiBaeT Ha HEOOXOOMMOCTb 3aMeHbl
OaTapew.

UCTOUYHMK NUTaHuA

CocTosiHMe Byx OrOKOB NUTaHMs oToOpaXkaeTcs Ha nepeaHern naHeny npubopa ABYMS 3eNeHbIMU
ceetoanogamm: MAIN POWER n BACKUP Aux. POWER. CeeTtoamogbl 3aropaloTcs, Korga
HanpsKeHWe NUTaHUsA NPUCYTCTBYET Ha kneMmax npubopa.
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Jlornueckumn KOHTponnep

BCTpoeHHbIN Nornyeckunii KOHTPOMep NO3BONSET KOHTPONMPOBATL Mobble M3MEPEHHbIE BENNYUHBI
WUNN BHELLHWE KOHTaKTbl AnA obecrneveHus uvHAMKauMKW, noacyeTa W 3anucu cobbiTui, Koraa
KOHTPONUpyemoe 3HayeHvie npeBbillaeT NpeaonpeaeneHHbIn Mopor unm Korga Ha Bxogax npubopa
obHapyXuBalTCa MepexoAbl COCTOSHWA. MHdopmaumio o0 nporpamMMpoOBaHWM  MOTMYECKOro
KOHTponnepa cMoTpu B pasgene Vcnonb3oBaxue YyCTaBOK B maBe 6.
Jlornyecknin KoHTponnep 3anyckaeT perucrTpaTtop OocuunnorpaMMm W perncTpaTtop AaHHbIX AN
3anncun BXOAHbIX OCLMININIOrpaMm 1 M3MEPEHHbIX BEMMYMH BO BPEMS COObLITMSA. YCTaBKu Takke MoryT
ObITb NpYBSA3aHbl K perncTpaTtopy CoObITUI U perncTpaTopy nocrefoBaTenbHOCTM cobblTU Ans
3anucn  cobblTA  nepexoja  COCTOSHUS  YCTaBOK B (paunbl  XKypHanoB  COObITUN.
Mpumerenne Bay Controller Unit cmoTpu B onucaHnm BGOxxx PM180 Bay Control Unit - Application
Note

Perncrpauuma

Perucrparop cobbitun

Pernctpatop cobbiTvin aBTOMaTU4eCKN perncTpupyeT cobbITUsi CAMOKOHTPONS C MeTKaMu BPEMEHH,
CBSI3aHHble C M3MEHEHUsAMW KOHUrypaummn, cbpocamm 1 QuarHOCTUKOW yCTponcTBa. Jlormveckui
KOHTpOMnnep Takke MoxeT ObITb 3anporpamMMyMpoBaH Ha 3anyck pernctpatopa CoObITui, 4TOObI
nomMeluaTtb cobblTvs, OTCrexvMBaeMble Yepes nporpammupyemblie YCTaBku, B OTYET O COObITUAX.
JononHutensHyo MHOPMaLUmio 0 MPorpamMMnpoBaHMN perncTpaTopa cobbITuin CMOTpU B pasgene
HacTpoiika perncrparopa cobbeituii B Mnase 7.

Perucrparop nocnegosarenbHOCTU coObITUM

Pernctpatop nocrnegoBaTenbHOCTEN COObITUI aBTOMAaTUYECKW 3anucCbiBaeT C MeTKamn BpeMeHu
aBapuiiHble CoBbITMA U COBLITUS MPOorpaMMMpyembiX AUCKPETHBIX BXOAOB, PEnenHbIX BbIXOOO0B U
yctaBok. CMoOTpu pasgen Hactpoiika permctparopa nocnegoBaTenbHOCT cobbitun B [nase 7 anga
nonyyeHus [OMNOMHUTENBHOW HdopMauun 0 nporpaMMmpoBaHun peructpaTopa
nocrefoBaTeflbHOCTM COBbITUN.

Perucrparop NK3J

B 3aBucumMocTu o1 3akasa, PM180 moxeT noctaBnsTbcsa nmbo ¢ peructpatopoM MNKD (napameTtpos
kauyecTtBa aHeprun) IEEE 1159, nnbo ¢ peructpatopom MK EN50160, nubo ¢ pernctpatopom MK
FOCT 32144-2013.

PernctpaTtop HenpepbIBHO KOHTPONMPYET BXOAbl HanpsKeHust 1 3anvcbiBaeT cobbitusa KO ¢
meTkamu Bpemenu B xypHan MK3. Pernctpatop NK3 EN 50160 Takke npenoctaBngeT CHETUMKN
ctatuctukm EN 50160 gns otyeToB 0 COOTBETCTBUM cTaHAapTy KO v cTaTUCTUKy Ans rapMOHUK.
Bce Tpurrepbl KO nmetoT nporpamMmmmpyemble NOporoBble 3HaYeHWs 1 MOTYT ObiTb HACTPOEHbI A4S
KOHKPETHbIX NMPUMOXEHWUIA.

Peructpatop MK3 IEEE 1159 aBTomMaTu4eckn knaccudpuumpyet cobbiTna K3 no kateropmsim
cobbiTun ctangapta IEEE 1159. OtyeThl 0 kavecTBe anekTpoaHeprum IEEE 1159 Takke moryT
coyeTaTtb TpAOULUOHHbIE KaTeropum cobbiTuii no HanpshkeHuo IEEE 1159 ¢ aBapuiiHbIMM TOkamu u
UHdOpMaLmen pere 3almTbl BO BpeMs aBapuiHOro cobbiTsa ANs NOMHOro aHanmsa npuydunHbl 1
cneacTBus CoObITUSA.

Peructpatop MK 3anporpammunpoBaH Ha To, 4Tobbl 3anyckaTb perMcTpaTop oCuUniorpaMm u
permcTpaTop AaHHbIX 415 3anMcK BXOAHbLIX OCLMMANOorpaMM 1 AonroBpeMeHHbIXx RMS-TpeHaoB Bo
Bpems cobbiTus. [lononHUTENbHYO MHOpMaLMo CMOTpUY B pasaene Hactporika peructpaTtopa
MK3 IEEE 1159 un Hactpoika peructpaTtopa MNK3 EN50160 B [naBe 7.

Perncrparop aBapuMmHbIX cObbITUN

[Mporpammunpyembii pernctTpaTop aBapuiHbIX COObITUI 3anMcbiBaeT aBapuiiHble cobbITMSA C
MeTKaMu BPEMEHW B >XypHan aBapuiiHblx cobbiTuin. OH MOXET 3anyckaTbCsl U3BHe Yepe3 nobon
AVCKPETHBIA BXOA UMW BHYTPU OT BCTPOEHHOTO AeTeKTopa aBapuiHbIX COObITUIA. BHYTpeHHUI
AeTeKTop aBapuUiiHbIX COOBITUIN MOXET aBTOMaTUYEeCKM OOHapyXmMBaTb pasnnyHbie KaTeropmm
aBapuiiHbIX COOLITUI, UCNONb3yA COOCTBEHHBbIE 3MepeHus cybnepuoaa npubopa. Tpurrepsl
aBapuUiiHbIX COOLITUI MMEKOT MPOrpamMMUPYEMbIE NMOPOrM N TMCTEPE3NC, KOTOPbIE MOTYT
HacTpamMBaTbCs ANA KOHKPETHbIX YCNOBUIA NOACTaHLIMN.

PernctpaTtop aBapuiiHbix cobbITIn MOXET ObITb 3aNporpaMMMpPOBaH Ha BKIIOYEHWE peructpartopa
OCLMMIOrpamMm v pernctpaTopa AaHHbIX AN 3anncy BXOAHbIX OCLMNNOrpamMmm 1 AnnTenbHbIX
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RMS-TpeHaoB BO BpeMsi aBapUAHOTO cobbITUS. [oNonHUTENbHYIO MHOPMaLMIO CMOTPY B
pasgene HacTpovika permctparopa aBapuiiHbix cobbituin B [NaBse 7.

Perucrparop 6biCTpbiX MMNYyNbCOB

Peructpatop 6bIcTpbix MMMNynbcoB cHabxeH TRM - fo6aBovHbIM Mogynem Ans uMmnynscoB. OH
MOXeT 0OHapyXMBaTb UMMYMbCHbIE U HA3KOYACTOTHbIE KonebaTenbHble MMMYNbCHbIE
nepeHanps>xeHns ¢ nukamu o 2 KB n anutenbHOCTbIO 0T 20 MUKPOCEKYHA.

Pernctpatop He TpebyeT cneunanbHOM HACTPOWMKN B AONOSIHEHNE K 0ObIYHOM HAacTpovike
peructpaTopa NK3 Ana nMnynbCHeIX NnepeHanpskeHun. XypHan ocuunnorpamm #6 cneymansbHO
npeaHasHayeH ang ocumnnorpamm ¢ 6bIcTpbiMy uMnynbcamv. OH aBTOMaTUYECKN COXPaHSeT 2-
nepuoaHbIe ocUMIIorpaMMbl HanpsxeHns ¢ Beibopkon ¢ yactoton 1024 Beibopok / nepuoa, unu 4-
nepuoaHbIe OCLMMIIorpaMMbl HaMPSXXeHNs ¢ BbIGopkon ¢ YacTtoTon 512 BeIGopok / nepuog npu
0GHapy>XEeHUN MMMYIbCHOTO NepeHanpsKeHusl.

B otnuumne ot 6a3oBoro peructpatopa umnynscos PM180, KoTopbiin 0GHapy>xuBaeT 1 3anvcbiBaeT
UMMYMbCHbIE HANPSXKeHNs MeXAy dasHbIMU MPOBOAHMKAMU U HEWTparbio (B KoHurypauusx 4LN3
1 3LN3) nnu mexay ABymsi ha3HbIMM NPOBOAHUKAMMU (B NTMHENHBLIX KOHUIypaumsax), permctpaTop
ObICTPbIX MMMYNbLCOB OOHAPYXXMBAET UMMYSbCHbIE HANPSHKEHNs Mexay hasHbiMU NPOBOAHMKAMU U
KNEeMMOW 3a3eMIIeHNs], a TaKke Mexay HelTpanbio U KNeMMOW 3a3eMIeHNst HE3aBUCUMO OT CXEMb
NOAKMYEHMS.

CmoTpu «PM180 PykoBOACTBO MO YCTAHOBKE» AN PACMNONOXKEHNS KNEMM U CXEM MOLKITHOYEHWS.
YTto6bl NOMOYbL BaM NPOBEPUTL BaluM coeanHeHust HanpsikeHusi, PM180 obecneunBaeT 2 unu 4-
nepuogHble asHble RMS HanpshkeHust V1x - V3x 1 2 unu 4-nepnogHoe HanpshkeHne HerTpanm
V4X OTHOCUTENbBHO KNEMMbl 3a3€MMEHUS, KOTOPbIE Bbl MOXETE KOHTpONMpoBaTh Yyepes3 PAS.

CUHXpOHM3aLMSA BpeMEHU

CurHXpoHU3aLus BpeMeHn MoXeT obecneynTb obLLy0 BpEMEHHYO OCHOBY ANS perncTpaTopoB
aBapuUiiHbIX COOLITUI B CUCTEME 3aLLMTbl UK YNpaBneHns, 4ToObl COOLITUS Ha BCeW CTaHLmMn
MOXHO ObINo cpaBHUBATL APYr C OPYrOM.

PM180 moxeT nonyyartb CUrHan CUMHXpOHM3aLMKN Mo BpeMEHN NMB0 OT CNYTHUKOBbLIX YacoB GPS,
UMeloLLMX BbIXOAHOW curHan BpemeHHoro koga IRIG-B, nubo ¢ gpyroro yctpovictsa, KoTopoe
MoxeT obecnevmBaTb UMMYNbCbl MUHUMArbHON CUHXPOHM3aLMN MO BPEMEHN Yepe3 KOHTaKTbl
pene, NoAKMYeHHbIe K AnckpeTHomMy Bxoay DI1-DI148 PM180, unu ot Ethernet cetn ¢
ucnonb3oBaHvem npoTtokona SNTP.

Mopt moayna PM180 IRIG-B ncnonb3yeT HeMOAYNMPOBaHHbIN (C LUMPOTHO-UMMYbCHON
KOOMPOBKON) CUrHan BpeMeHHOro kofa (HebanaHcHbIl ypoBeHb 5 B), cornacHo ctanaapty IRIG
Standard 200-04, nopaepxuvBatownin kogsl IRIG-BO00 / BO01 n -B004 / BO05, o603Ha4eHme koaa
BpemeHu IRIG cocTonT 13 Byksbl 1 Tpex LMAP, BblAENEHHbIE XMUPHBIM LLUPUGTOM KOOkl ABASIOTCA
Temu, KOTOpble MNOAAEPKUBAIOTCSH, KaK MOKa3aHO HUXKE:

Ta6nuua popmaTta BpemeHHoro koaa IRIG

®dopmat Yactota uMnynbcoB (Mnu MHAOeKCHbIN pacy€THbIN

CKOpPOCTb Nepeaayu AaHHbIx) |MHTepBan (Index Count
interval)

IRIG-A 1000 PPS (umnynbcbl B CEKYHAY) 1mc

IRIG-B 100 PPS 10mc

IRIG-D 1 PPM (MMNynbCbl B MUHYTY) 1 MuHyTa

IRIG-E 10 PPS 100mc

IRIG-G 10000 PPS 0.1mc

IRIG-H 1PPS 1 cekyHaa

Yucna ngeHtmdukaumm curdana IRIG (3 undpsbl)
1** Lludppa Moaynsauus

0 HemopynupoBaHHbI, U3MeHeHune ypoBHsA DC (DC Level
Shift - DCLS), WWMPOTHO-UMNYJIbCHAasA KOAUPOBKa

1 MopynvpoBaHHbI N0 aMnNNnUTyade, HECYLLUA CUHYCOUAANbHYH BOSHY

2 MaHuecTep-mMoaynnpoBaHHbI

237 Llndppa |Hecyuwas yactota/PaspeweHne

0 HeT Hecywen (DCLS)

1 100 My/10mc paspelueHve

2 1 kl'u/1mc paspelueHne
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1** Lindpa Moaynsauus
3 10 klu/100mKC paspelueHne

4 100 klMy/10mKC paspelueHne

3* Lndppa Moaynsuums

BCDrov, CF, SBS

BCDrov, CF

BCDrov,

BCDr+ov, SBS

BCDrovy, BCDyeARr, CF, SBS
BCDroy, BCDyeAR, CF
BCDTOY: BCDYEAR

7 BCD+oy, BCDygar, SBS

JononHuTenbHy MHOPMaLIMIO MO CUHXPOHM3ALUMKN BpeMeHu B Ballem npubope n pabote IRIG-B
CMOTPU VICTOYHMK CMHXPOHM3aLMW BpeMeHW B pasgene JlokanbHble HacTporiku B [nase 6.

OwnarHocruka npmbopa

CoobLeHnsa gnarHocTvku npubopa MoryT NosBNSATECH B pesyfbTaTe BCTPOEHHbIX
anarHocTtuyeckux tectoB PM180, BbinonHAeMbIX BO BpeMsi 3anycka 1 paboTbl npubopa.
Bce gnarHocTnyeckme cobbiTUS 3anUChIBAlOTCA B XXypHan cobbiTuii npubopa n MoryT ObITb
npoBepeHsbl ¢ nomoLbio PAS (cmoTpm [TpocmoTp xypHana cobeituii B Mase 13). CoctosHne
AVarHOCTUKN TakKe COXPaHSIeTCH B 9HEProHe3aBMCUMOM PErMcTpe, Ha KOTOpbI He BNSEeT noteps
NUTaHNA U MOXET CYMTbIBaTbCA 1 oumwiaTbes Yepes PAS, yepe3 RDM unu 13 nonb3oBaTenbLCKoOro
npunoxenns. ObpaTuTech K pykoBoACTBaM Mo KoMMyHuKaumam PM180 ons agpeca v nnaHMpoBKy
AnarHoctnyeckoro pernctpa. Cmotpu Kogbl anarHocTvkm npubopa B MNpunoxexnun E ansa cnucka
ANarHOCTUYECKMX KOLOB U UX 3HAYEHWIA.
Ownbkm Nnpubopa AensaTcsa Ha TpW KaTeropuu:
1. Hekputuyeckme npepbiBucTblie COOM C aBTOMaTUYECKUM cOpocoM. OHM He
NPUBOAAT K NepesanycKy yCTPOWCTBA, HO MOryT NPMBECTU K BPEMEHHOMY
YXYALIEHNIO PYHKLMOHaNbHOCTN Npubopa, HanpuMep, K omnbkam curHana
BpeMeHHoro koga IRIG-B. 3Ty owmbKkn ounLLaoTcs aBToMaTuyecku, korga
yCrnoBue, Bbi3BaBLLEe OLWMOKY, ncyesaer.

ololbh WIN ERLR|O

2. Hekputndyeckne BoCcCTaHaBnMBaeMble annapaTtHble Ny KOHPUrypaunoHHble
cbou ¢ pyyHbIM cOpocom. STK owmnbKM 0OBLINHO NPUBOAAT K Nepesarpyske
npubopa, conpoBOXAaeMON BOCCTAHOBIEHEM AaHHbIX KOHUrypauum. 3tu
OLUMOBKM JOMKHBI ObITb O4YMLLIEHBI BPY4YHYIO Yepe3 PAS, yepe3 RDM nnu ns
MoNb30BaTENbCKOrO NPUIOXEHNUS.

3.  KpuTtnyeckve HeycTpaHuMble annapaTtHble U KOHUrypauroHHble coou.
Mpu4nHON MOXeET ObITb HeYyCTpaHNMbI COON BbIOOPKU UK NOBpEXAEHNE
BPEMEeHW, 3aBOACKON HAacTPOMKM Npubopa nnu AaHHbIX HACTPONKM
kanmbposku. Kputnyeckas owmbka NpMBOAMT K TOMY, 4YTO Npubop
ocBoboXxaaeT BCe CBOM BbIXOAbl M OCTaHaBNMBAET HOPMarnbHbIV PEXUM
paboTbl 4O Tex nop, noka He ByayT ycTpaHeHbl cbou, Bbi3BaBLUME
KPUTUYECKYIO OLLMOKY.

AnnapatHble c6ou 0ObIYHO ABNSATCA HEKPUTUYHBIMU BOCCTaHABNMBAEMbIMU OLLIMOKaMU, KOTopble
He BbI3bIBaOT COOS CUCTEMBI, HO MOTYT NMPUBECTU K NOTEPEe AaHHbIX. AnnapaTHble cbon YacTo
BbI3BaHbl YPE3MEPHBIMU INEKTPUYECKUMY LLyMamKn B obnacTtu npubopa.

C6poc KoHUrypauum Takke MOXeT ObiTb pe3ynbTaTOM 3aKOHHbIX U3MEHEHUI B KOH(UrypaLum
npubopa, koraa Ha Apyrue AaHHble KOHUIypaLmmn BrMSIOT BHECEHHbIE U3MEHEHMS.

B cnyyae ownbkm npnbopa npoBepbTE NPUYNHY OLLIMOKM 1 O4YMCTUTE AMAarHOCTUKy npubopa. Ecnv
NnpuYnHON siBNsieTcsa owmnbka BpeMeHu, nepeyctaHoBuTe Yackl npubopa. B crnyyae cbpoca
KOH(Urypaumm onpeaenuTe HacTpPonky npubopa, 3aTpoHyTyro cOoeM, Yepes XXypHar cobbITui, a
3aTeM NpoBepbTE AaHHbIE HACTPOMKN.

CmoTpu pasgen MpocMoTp 1 o4nCcTKa AnMarHocTukm npubopa B Maee 10 u Oucnnei nHdopmaumm
0 cocTosiHuK B NaBe 3 0 TOM, Kak MPOBEPUTL U OYUCTUTb COCTOSIHUE AMArHOCTUKM Npubopa.

Ecnu npnbop HenpepbIBHO cOpackiBaeT cebsl Mnu BO3HUKAET HeMonpaBnmas Kputudeckas oLumoka,
obpaTnTecb K MECTHOMY AUCTPUDLIOTOPY.
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MHavkaumsa owmnbok npubopa

PM180 o6ecneunBaeT rnobanbHbiin donar cobbitua "DEVICE FAULT" , KOTOpbI BCe Bpems
NnoATBepXKAaeTCs, Nnoka CyLeCcTByeT OAHO U3 HEKPUTUYECKNX COBBLITUI AnarHOCTUKN. Ero MoxHO
NPOBEPUTL C NOMOLLIbIO YCTaBKN (CMOTpU cnonb3oBaHWe KOHTPOIbHbIX YCTaBoK B [NaBe 6), 4TobbI
Aatb nHAMKaumio cbos Yyepes penerHbin Bbixos. Ecnv aBapuinHoe pene 3anporpaMmMmMpoBaHo Ans
oTkasoyctonumsoro (failsafe) pexumma, ¢ MCNoNb3oBaHNEM NHBEPTUPYHIOLLIEN MONAPHOCTK, TO €ro
HOPMarbHO 3aMKHYTble KOHTaKTbl OyAyT OTKpbIThI, €crnv Nnbo npubop noTepsieT nuTaHue, Nbo
ecnu npousonaeT HekpuTnyeckmn cbon npubopa. ObpaTnTe BHUMaHWe, YTO B cryyae
KpUTUYECKOro c6osi CUCTEMbI BCE perneriHble BbIXOA4bl aBTOMATUYECK 0CBOBOXAaI0TCS.

3ameyvaHne

Ownbkm Bpemenn IRIG-B moryT He mackupoBaTbCs 1 He MOryT ObiTb OUMLLEHbl M3BHE. Ecnu
curHan BpemeHHoro koaa IRIG-B He npegoctaBnseTcs, ycTaHOBUTE BXOS CUHXPOHM3ALMN
BpemeHu npubopa Ha Ntobon HeNCNonNb3yeMbln AUCKPETHBIA BXOA (CMOTpU JlokarnbHble HACTPOWKK
B [naBe 6), 4To6bl n3bexartb curHanoB 06 ownbke, BbiaBaHHbIX nopToM IRIG-B.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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NaBa 3 Wcnonb3oBaHue RDM

cCM2 CON1
®* o
COMMUNICATION

CBsa3b c RDM

Mopkntounte RDM k nopty COM3 PM180 ¢ nomoLpbto npunaraemoro kabensi, kak nokasaHo B
«PM180 PykoBoacTtso no yctaHoBke». Korga PM180 BkntoveH, 3aropaetca gucnnen RDM.
MapameTtpbl cBa3n COM3 n RDM gomxkHbl cooTBeTcTBOBaTH ApYr Apyry. Kak nopt COMS3, Tak un
nopT RDM RS-485 npepycraHaBnvBatoTcs Ha 3aBoge-usrotosutene Ha 19200 6ut / c, 8 6uT / 6e3
NpoBepKM YeTHOCTN, agpec ycTponcTaa 1, npotokon Modbus RTU.

Korna RDM He moxeT yctaHoBuTb cBadb ¢ PM180, Ha aucnnee RDM oTobpaxaeTcs owwimnbka
coedMHEeHWs, Kak NokasaHo Ha NeBom pucyHke. Korga a1o nponsonger:

1. TlpoBepbTe Balwe coeamHeHne
2. TpoBepbTe, He HaxoguTcsa nu PM180 B cepBUCHOM pexume

3. TlpoBepbTe, COOTBETCTBYIOT N HAacTpowkn cBA3m B RDM HacTporikam ans
nopta COM3 PM180. Ecnu Bbl X0TUTE U3MEHUTbL HAacTpoviku cesidn RDM,
HaxxmuTe ENTER 1 cnegynte ykasaHuaM B MEHIO HAacTponka gucnnes (cMotpu

Hactpoiika RDM)

Avcnnen AaHHbIX

RDM nmeeT npocToi nHTepderic, KOTOpbI NO3BONSET OTOOpaxaTb MHOrOYMCMEHHbIE NApaMeTpbl
N3MepeHns Ha pasHbIX AMCNNENHbIX CTpaHnuax. Lindposon ceeToanoaHsii agucnnen otobpaxaet
A0 Tpex napameTpoB OAHOBPEMEHHO. ManeHbkue Kpyrible CBETOANOAbI CpaBa 1 HWXKe aucnnes
nokasbiBatoT oTobparkaemMble napameTpbl U X eAVHULbI U3MEPEHUS.

[vcnnen obHoBNSIETCA NPUMEPHO OAUH pa3 B CEKyHAY; Bbl MOXETe HaCTPOUTb CKOPOCTb
O0GHOBMNEHUS Yepes MeHI0 HacTporika gucnnes (cMoTpu Hactponika RDM).

EanHuubl namepeHus

B 3aBucumoctn ot cxembl nogkntodeHns PM180, RDM MoxHO 3akasaTb 4518 NpsiMoro
noacoeanHeHnst Unu noacoeanHeHns Yepes TpaHcdopmaTopbl HanpsbkeHnss TH. EQuHnub
N3MePEHUS HaNPSHKEHUS U MOLLIHOCTM 3aBUCAT OT CXEMbI NMOAKITIOYEHNs npubopa:

|_|pl/l Mcnonb3oBaHUM NPAMOro nogcoeanHeHUa HanpaXXeHna 0T06pa>|<ar0Tcn
B BONbTaXx C OQHUM AECATUYHbIM 3HAKOM MOCIe 3ansATON 1 MOLLHOCTbIO B
KnroBaTtTax C TpemMsa 3Hakamu rnocre 3anaTon..
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MM

VWV

MIN.
MAX.

Korga ncnonb3dyetcs noakntoyeHne yepes TH, ¢ koaddurumeHTom
TpaHcdopMauum o 4.0 BKNOYMTENBHO, HAaNpsbkeHnsa oTobpaxaeTca B
BOSbTax, 1 MOLLHOCTb B LIeNbIX KANOBaTTaXx..

[ns koadduumeHTa TpaHchopmauun Beiwe 4.0 Hanps>KeHust
oTobpaxaloTcs B KMNOBOMbTaX, U MOLLHOCTb B MeraBaTTax ¢ TpeMs
3Hakamu nocne 3ansdToun.

Toku oTobBpaxatoTcsa B amnepax ¢ ABYMsi 3Hakamu nocre 3ansTon.
MepBMYHOE N BTOPUYHOE HaMNpsXKeHue

HanpspkeHns oTobpaxaroTca B NePBUYHBIX UMM BTOPUYHBIX eAnHULax. VIaMeHuTb pexum gucnnes
HanpspKeHUM MOXHO Yepes MeHo HacTtponka gucnnes (cmotpu HacTtponka RDM).

ABTOonpokpyTka

Ecnu BkntoveHa onums aBToMaTnyeckon NpokpyTku (cMoTpu Hactporika RDM), obwuii gucnnen
N3MepeHUn (OCHOBHOW 3KpaH) aBTOMaTU4eCKM Npokpy4dmBaeTcs Yepesd 30 cekyHz, HENPEpPbIBHOMO
MCMNOJb30BaHKS.

YToObl OCTAHOBUTL aBTOMAaTUYECKYH MPOKPYTKY, HAXMUTE Mo0YH0 KnaBuLly CO CTPESKOMN.

ABTOBO3BpaT kK FMaBHOMY JKpaHy

Ecnu BkntoveHa onumsa aBTomatmyeckoro Bo3spaTta (cMoTpu Hactponka RDM), aucnnen
aBTOMaTMYeCKM BO3BpAaLLaeTCsl Ha MMaBHbIN 3KpaH ¢ NbOoro Apyroro akpaHa namepeHun vyepes 30
CEKYH[, HEMPEPBIBHOIO MCMOb30BaHUS.

MpocToit c6poc akKyMynMPOBaHHbIX AaHHbIX

Korga nsmeHeHune gaHHbIX Yepes kaHarbl CBA3W He 3allMLLeHO naposieM, Bbl MoXeTe cOpocUTb
perucTtpbl MuH / Makc (Min / Max), MakcumanbHble fieMaHabl U SHEPTUM U3 peXnMa 0TOOpaxkeHus
©e3 Bxoaa B MeHo cbpoca.

Oucnnen QUarHOCTUKKU

Ecnn B PM180 Bo3HMKaeT kputudeckas owmnbka, RDM ocTtaHaBnuBaeT obHOBNeHve pucnnes v
nokasblBaeT AuarHoctudeckoe coobuieHne “Critic Error”. CTpaHuua guarHoCTMKM Ha [ucnnee
MHdOpMaLuM 0 cocTosiHMK (cMoTpu pasgen Ovcnnen nHopmaLmm 0 COCTOSAHUN HUKE) YKasbiBaeT
Ha KpUTUYECKyt oLnBKy A0 Tex nop, noka owmbka He ByaeT ounieHa. CmoTpu Koabl AMArHOCTUKu
npubopa B lMpunoxeHun E ans cnvcka QUArHOCTUYECKUX COOLITUI, BbI3bIBAOLLMX KPUTUYECKYHO
OLLMGKYy.

OuncTnte guarHocTU4ecky ownbKy yctporctea Yepe3 RDM ¢ gucnnesa nHgopmMaLmm 0 COCTOAHUM
(cmoTpu Cb6poc amarHocTukn npubopa) unum NpoBepbTe, Kakoe cobbiTve BbI3BANO KPUTUYHECKYHD
OWKnBKY 1 oumcTuno AmarHocTuky npubopa yepesd PAS (cmoTpu pasgen [NpocMoTp un oynctka
avarHocTtuku npubopa B Mase 10).

Knasvwum HaBuraumm

Knasuwu Haeurauum RDM ncnonb3yoTcs crneayowmm obpasom:
MIN/MAX

MIN/MAX - BblbupaeT gucnnen Min/Max n Max. Demand (Makc. JemaHa)
PQ

PQ (K3) — Bbibupaet aucnnen Power Quality — FLICKER (KauyectBo SHeprum — ®nukep) nnm Total
Harmonics (O6wme MapmoHukn)

ENERGY

ENERGY (QHEPI'UA) - Beibupaet gucnnen Energy (OHeprus)
DOWN ARROW

DOWN ARROW (cTpenka BHWU3) — NMPOKPY4MBaEeT CTpaHu1Lbl BNepés
UP ARROW

UP ARROW (cTpenka BBepx) — NPOKpy4MBaeT CTpaHuLbl Hasag
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HaxaTne obeunx knaeuw co ctpenkamy BBEPX n BHN3 BmecTe Bo3BpallaeT k nepBon CTpaHuLe
TeKyLLero avcnnes.

Avicnnen obwmnx namepeHnii (0CHOBHOM 3KpaH) He MMeeT CBETOAMOAHOrO nHavkatopa. Ecnu
CBETOAMOAHBIN MHAMKATOP He 3aropaeTcs Nof AUcnneem, 9T0 03Ha4YaeT, YTo B 3TO BpeEMS
oTobpaxatoTcs obLme napameTpbl uaMepeHus. YTobbl BepHYTbCH K OOLLMM M3MEPEHUAM C ApYroro
Avcnnes, NpocTo HAXMUTE Ty Xe Knasuwy (KnaBuLia, Ha KOTOPYHO yKasblBaeT ropsLLmn
CBETOANOAHBIN MHAMKATOP) A0 TeX NOp, MOKa CBETOAMOAHBIN MHAVKATOP HE NoracHeT.

Auvcnnen o6umx namepeHnm

RDM oTtob6paxaeT o6Line napameTpbl UISMEPEHUI, ECIN HU OAMH N3 CBETOAMOAOB ANCNIes He
roput. Haxmurte knaeuily, 0603Ha4YEHHYHO CBETOAMOLHBIM MHOUKATOPOM, YTOOblI BEPHYTHCS K
o6LMM napameTpam N3MepeHUin.

B cnepytoelt Tabnvue nokasaHebl obLmne otobpaxaemble CTpaHULbl U3MepeHnin. XXnpHbin wpnudT
BblAENSIeT COKpaLLeHHbIE METKU, KOTOPblE MOSIBNSIOTCS B OKHaX, Ans 0603Ha4YeHNs1 HEKOTOPbIX
napameTpoB B JOMOJIHEHNE K CBETOAMOAAM, oToOpaxatoLwmmM eanHuubl nuamepexus. ObpaTute
BHMMaHMWe, YTO CTpaHuLa C pasHbIM HanpshkeHneMm (C MeTkon «P») oTobpaxaeTcs TONbKO B
cxeMax NOAKIMIYEHUSI C HENTpanbHo.

CrtpaHuua | MeTka MapameTp CBeToguoaHble MHANKATOPbI
eaunHUL usmepeHus
1 V12 V1/V1-2 - kV1/kV1-2
V23 V2/V2-3 - kV2/kV2-3
L V31 V3/V3-1 - kV3/kV3-1
2 V1 V1/V1-2 - kV1/kV1-2
V2 V2/V2-3 - kV2/kV2-3
P V3 V3/V3-1 - kV3/kV3-1
3 11 Al
12 A2
13 A3
4 O6was nonHas MowH. KBA (Total kVA) kVA/MVA
O6wuit koadd.moLHocTH (Total power PF
factor)
O6wwas akTvBHasi MOLLH. KBT (Total kW) kKW/MW
5 Tok HewTpanu (Neutral current) A Neut.
YacTtorta (Frequency) Hz
O6wwas peakt.moLH. kBap (Total kvar) kvar/Mvar
6 C4
14
7 U. dC.

HanpspkeHue noct.Toka (DC voltage)
8 U. Unb.

Hecummetpus HanpsbkeHun (Voltage
unbalance)

9 C. Unb.

HecummeTtpusa TokoB (Current unbalance)

10 Ph.L1
Koadhd.mowHocTum L1 (Power factor L1) PF
AkTUBHasi mowHocTb kBT L1 (kW L1) kW/MW
11 MonHas nowHoctb KBA L1 (KVA L1) kVA/MVA
Ph.L1
PeakT.mowHocTb kBap L1 (kvar L1) kvar/Mvar
12 Ph.L2
Koadbdp.mowHocTm L2 (Power factor L2) PF
AkTMBHas mMoLlHocTb KBT L2 (KW L2) KW/MW
13 MonHas nowHocTb KBA L2 (KVA L2) kVA/MVA
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CrtpaHuua | MeTka MapameTp CBeTogMoaHbIe MHANKATOPbI
eAiuHNL, u3mepeHus
Ph.L2
Peakt.mowwHocTb kBap L2 (kvar L2) kvar/Mvar
14 Ph.L3
Koadbdp.mowHocTm L3 (Power factor L3) PF
AkTMBHas mMoLHocTb KBT L3 (kW L3) KW/MW
15 MonHas nowHocTb KBA L3 (KVA L3) kVA/MVA
Ph.L3
PeakT.mowwHocTb kBap L3 (kvar L3) kvar/Mvar
16 V1/V12 ocHoBHou yactoTbl (Fundamental |V1/V1-2 - kV1/kV1-2
V1/V12)
V2/V23 ocHoBHou yacToTbl (Fundamental |V2/V2-3 - kV2/kV2-3
V2/V23)
1H V3/V31 ocHoBHou yacToThl (Fundamental |V3/V3-1 - kV3/kV3-1
V3/V31)
17 11 ocHoBHoM YacToThl (Fundamental 11) Al
12 ocHoBHoM YacToTbl (Fundamental 12) A2
1H I3 ocHoBHoM YacToThl (Fundamental 13) A3
18 01H
O6wwit kK03dd.MOLLH. MO OCHOBHOW PF
yactote (Fundamental total power factor)
O6Lasn akTMBH.MOLLH. KBT no ocHOBHOW kW/MW
yactote (Fundamental total kW)

OT1o6paxeHue ha3HbIX MOLLHOCTEN

B nononHeHwue k TpexdasHon mowHoct RDM nokasbiBaeT hasHble MOLLHOCTU B KOHUIypaLmMaX C
HelTpanbto. 1o ymonyaHuio oHn oTktoveHbl. CMoTpy pasgen Hactporika RDM o ToM, Kak BKIOYNUTL

nokasaHus dasHbIX MoLLHoCcTen B Bawem RDM.

OTo6paxeHne napamMeTpPOB Ha OCHOBHOM YacToTe

RDM nokasbiBaeT Hanps)XeHus, TOKW, 06N KO3 PULIMEHT MOLLHOCTU U aKTUBHYIO MOLLHOCTb Ansi
OCHOBHOW 4acCTOTbl, €CN OHN pa3peLleHbl Yepes MEHI0 HacTpoviku aucnnes (CMoTpu Hactporika

RDM).

Aucnnen Min/Max u Max. Demand (Makc. [lemaHpn)

Haxwmute knasuwy MIN / MAX. 3aroputcst ceetogmog MIN / MAX. VcnonbayiiTe knaBulim co
ctpenkamn UP/DOWN (BBEPX / BH3) ansa npokpyTku namepenni Min / Max n Max. Demand.
B cnepytowlert Tabnvue nokasaHbl otobpaxkaemblie ctpannubl gucnned Min / Max. Obpatute

BHMMaHWe, YTO MOKa3aHUs HanpsKeHU ABNSTCA pasHbiMU B cxemax noakmnoveHnsa 4LN3 n 3LN3

M NIMHENHbIMU BO BCEX OPYruX pexxumax.

CtpaHuua MeTtka |MapameTtp CBeToaMoAHbIe MHANKATOPLI
eAnHUL nsmepeHus
1 MuHumanbHoe HanpsbkeHue V1/V12 V1/V1-2 - kV1/kV1-2
MuHumansHoe HanpsbxkeHue V2/V23 V2/\V2-3 - kV2/kV2-3
Lo MuHumansHoe HanpsbkeHue V3/V31 V3/V3-1 - kV3/kV3-1
2 MuHUManbHbIA TOK 11 Al
MuHUManbHbIN TOK 12 A2
Lo MuHUManbHbIA TOK 13 A3
3 MwuHuManbHas o6L.nonHast MOLH. KBA kVA/MVA
MuHUManbHbIN 06LWLMIA KO3 . MOLLH. PF
Lo MuHuManbHasa o6L.akTMBHas MOLLH. KBT KW/MW
4 MUWHUMarnbHbBIN TOK HENTpanu A Neut.
MuHumanbHas yactoTa Hz
Lo MuHuManbHas obLLias peakT.MOLLH.kBap kvar/Mvar
5 MakcumanbHoe HanpskeHne V1/V12 V1/V1-2 - kV1/kV1-2
MakcumanbHoe HanpshkeHue V2/V/23 V2/V2-3 - kV2/kV2-3
Hi MakcumanbHoe HanpsbkeHue V3/V31 V3/V3-1 - kV3/kV3-1
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CTpaHuua MeTka |MapameTtp CBeToaMoAHble MHANUKATOPLI
eAnHUL nsmepeHus
6 MakcumanbeHbIi ToK 11 Al
MakcumanbHbI ToK 12 A2
Hi MakcumanbHbI Tok 13 A3
7 MakcumarnbHas obu.nonHas MoLLH. KBA kVA/MVA
MakcumanbHbI 06LLMIA KO3 d. MOLLH. PF
Hi MakcumanbHas o6LL.akTMBHas MOLLH. KBT kKW/MW
8 MakcumanbHbIn TOK HerTpanu A Neut.
MakcumanbHasa yacTtoTa Hz
Hi MakcumanbHas obLuan peakT.MOLLH. KBap kvar/Mvar
9 MakcumanbHbI AemaHg Hanpsbk. V1/V12 V1/V1-2 - kV1/kV1-2
MakcumanbHbIi gemaHa Hanpsix. V2/V23 V2/V2-3 - kV2/kV2-3
Hd MakcumanbHbI geMang Hanpsik. V3/V31 V3/V3-1 - kV3/kV3-1
10 MakcumanbHbIi gemaHa Toka 11 Al
MakcumanbHbI gemaHg Toka 12 A2
Hd MakcumanbHbIi aemaHa Toka |13 A3
11 MakcmarnbHbIA CKONb3SALWWA AemMang kVA/MVA
obLen nonHom MoLH. KBA
Koadhd.mOLLH. (MMNOpT) Ha MakcumansHoM | PF
nemange obLuel nonHom MoLwH.B KBA
Hd MakcmarnbHbIA CKONb3SALWWA AemMang kW/MW
obLelt akTUBHOW MOLLH. (uMnopT) kBT

Avcnnen KkayecTtsa aHeprum

Haxwmute kHonky THD/TDD. 3aroputcs csetogmogd THD wnm TDD. Mcnonb3yinte KHOMKK

BBEPX/BHW3 ans npoKpyTKn N3MepeHnii rapMoHKK.

B cnepnywouenn Tabnuue nokasaHbl oTobpaxaemble cTpaHuupl gucnnes. ObpaTtute BHUMaHUE, YTO
nokasaHusi rapMOHMK ABASATCSA dhasHbiMK B cxeMax nogkrtoderHns 4LN3 n 3LN3 n nuHenHbIiMum BO

BCEX APYrMX pexuMax.

CtpaHuua MeTtka |MapameTtp CBeToaMoaHble MHAUKATOPLI
eAVNHUL U3MepeHus
1 THD (KUC) V1/v12 V1/V1-2 - kV1/kV1-2
THD (KUC) V2/v23 V2/V2-3 - kV2/kV2-3
thd. THD (K/C) V3/V31 V3/V3-1 - kV3/kV3-1
2 THD (KMC) I1 Al
THD (KUC) 12 A2
thd. THD (KMC) 13 A3
3 TDD 11 Al
TDD 12 A2
tdd. TDD I3 A3
4 K-Factor 11 Al
K-Factor 12 A2
HF K-Factor 13 A3
51 Pst V1/V12 V1/V1-2 - kV1/kV1-2
Pst V2/V23 V2/\V/2-3 - kV2/kV2-3
PSt Pst V3/V31 V3/V3-1 - kV3/kV3-1
61 PIt V1/V12 V1/V1-2 - kV1/kV1-2
PIt V2/V23 V2/V2-3 - kV2/kV2-3
PLt PIt V3/V31 V3/V3-1 - kV3/kV3-1

Avcnnen aHeprum

Haxmute kHonky ENERGY (3Heprus). 3aropaetca csetoguog MVAh, Mvarh, wnur MWh.

Wcnone3ynte kHonkn BBEPX/BHU3 ansa npokpyunBaHns namepeHuin aHepruu.
Cnepytowas Tabnuua nokasbiBaeT CTPaHULbl AUCTES SHEPTUN.
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CTpaHuua MeTka |MapameTtp CBeToaMoAHble MHAUKATOPbI
eauHUL 3mepeHus

1 Ac.En.

IP.

MoTpebnsiemas akr.aHeprus (MWh import) | MWh

2 rE.En.

IP.

MoTpebnsemas peakt.aHeprus (Mvarh Mvarh
import)

3 AP.En.

MonHas aHeprusa (MVAh) MVAh

4 Ac.En.

EP.

Mpounssognmas akt.aHeprus (MWh export) | MWh

5 rE.En.

EP.

Mpounssoanmas akTt.aHeprus (Mvarh export) | Mvarh

6 U-h

BonbT-yacsl (Volt-hours)

7 A-h

Awmnep-yacbl (Ampere-hours)

Auncnnei nHgpopMaLmumn 0 COCTOIHUU

RDM umeeT oTaenbHble CTpaHuLbl MHOPMaLMU O COCTOSHUK, AOCTYMHbIe Yepe3 MeHio MAIN
RDM. UHdopmauuto o Hasuraumm no meHto RDM cmoTpu B pasgene «Mcnonb3oBaHne MEHIO».
YT106bI BOWTU B UHCOPMALMOHHbLIV AUCNEN COCTOAHUSA:
1. W3 gucnnes OanHble (Data), Haxmute SELECT, 4Tob6bl BOWTU B rmaBHOe
mMeHto (Main Menu). HaunHaeT muratb okHO “STA”.

2. Haxwmnte ENTER, 4T0oGbI BOMTM B [ucnnen uHdopmaumm O COCTOSHUMU.
Wcnonb3aywite kHonku ctpenok BBEPX/BHWU3 ans npokpy4mBaHns cTpaHuy,
COCTOSIHUS.

YT06bI BEINTK M3 [lucnnes nHdopmaumm 0 COCTOSHUM:
1. Haxmute ESC ans Bo3Bpara B rmaBHoe MeHto (Main Menu).

2. Haxwmute ESC anga Bosspata B gucnnen aHHble (Data).

[vicnnei nHdopMauum o COCTOSTHUM NO3BONSIET NPpOCMaTPUBaThL AUArHOCTUKY Npubopa, COCTosIHME
ONCKPETHbIX BXOA0B M pere, CHeTYMKOB 1 MOPSAOK crieqoBaHus das. 3To 0cobeHHO NonesHo npu
NoAKIoYeHUN BXoAoB 1 BeixogoB PM180 k BHelLHeEMY 060pyL0BaHMIO.

B npuegeHHoON Hke Tabnuue nepeyncrneHsl CTpaHnLbl MHPOPMaLMN O COCTOSHNM.

CtpaHuua |MapameTp OnucaHue
1 diAG Korpa npouncxoauT kputnyeckas
Critic owmubka, otobpaxaeTcs coobLieHne
Error/nonE Critic. Error” (cmoTpu Pexxum
AVarHoCTVKK)
2 rEL.
1.2.3.45.6
CocTtosHue pene #1-6 (Relay #1-6 status) 0 = pene pa3omkHyTO (opened), 1 =
perne 3amkHyTO (closed)
3 St.n
1.2.3.45.6
HunckpeTHble Bxoabl #1-#6 (Digital (status) Inputs #1- | 0 = pasomkHyTO (Opened), 1 = 3aMKHYTO
#6) (closed)
4 St.In
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CtpaHuua |MapameTp OnucaHue
7.8.9.Ab.C
OuckpeTHble Bxoapl #7-#12 (Digital (status) Inputs 0 = pasomkHyTO (opened), 1 = 3aMKHyTO
#7-#12) (closed)

5 Cnt.1

Cuétumk #1 (Counter #1)
6 Cnt.2

Cuétumk #2 (Counter #2)

20 Cnt.16

Cuétunk #16 (Counter #16)
21 PHAS.
rot.

Mopsaok cnegosanusa a3 (POS/NEG/ERR) (Phase
rotation order)

C6poc cCYETYMKOB

Korga usameHeHue OaHHbIX He 3alWLLEHO MapofieM, Bbl MOXeTe COpOoCUTb CYETUMKM U3 MEHIo
WH(OpMaLuM 0 COCTOSHUM, He BXOASA B MeHto cbpoca:
1. Bbibepute cTpaHuuy avcnnes, raoe otobpaxaeTcs CYETHMK, KOTOPbLIV Bbl XOTUTE
cbpocuTb.

2. [epxa HaxaTon kHonky SELECT, HaxmuTe n yaepxuBante kHornky ENTER B
TeyeHne MpuUMepHO 5 cekyHA, noka oTobpakaemble AaHHble He cbpocaTcs B
HOnb.

C6poc aMarHocTuku npmbopa

Korpa ctpanuua AnarHocTuka npubopa nokasbliBaeT KpUTUHECKYHO OLLMOKY, Bbl MOXETE O4YMCTUTL eé
C 3TOW CTpaHULbI:

1. BbibepuTe cTpanuuy AuarHoctuka npubopa.
2. [epxa HaxaTow kHonky SELECT, HaxmuTe n yaepxuBante kHonky ENTER B

TeYeHne npumepHo 5 CEeKyH[, NoKa 0To6pa>|<aeMb|e OaHHble He C6DOCFITC$| B
NONE.

Ucnonb3oBaHue MEHK

SELECT

)

ENERGY
ENTER

—

PQ
ESC

—

MeHtio RDM nosBonsieT HacTpouTb gucnnen RDM n HacTpouTb nepeuyHble napameTpbl B PM180,
Takve, kak Bpems, 6a3oBble HacTPoWku npnbopa, HaCTPOVKKN NocnefoBaTenbHbIX MOPTOB,
HacTpoWikn 6esonacHocTn (Naponu 1 coctosiHue 3awwmTbl). C nomoLbio MeHto RDM Bbl Takke
MoXeTe Nerko COpocnTb OCHOBHbIE HAKOMMEHHbIE 3HAYEHWS, Takne Kak cHeT4MKn npubopa,
perncTpbl 3HEPrMM, MakcumanbHble AemaHabl, XXypHan Min / Max n guarHocTtuky npubopa.

Knasvwum HaBuraumm

B mMeHi0o RDM knaBuLIM HaBUrauum UCNonb3yTcst criedyowmymM o6pasom:
SELECT

SELECT (BbibpaTtb) — BeibrpaeT akTMBHOE OKHO (aKTUBHOE OKHO MWUraeT)
ENTER

ENTER (Bontn) — Bxogmt B MeHw/nogmMeHo unv MNoATBepXAaeT WU3MEHeHWsl, cOenaHHble B
aKTUBHOM OKHe

ESC

ESC (BbiiTn) — BosBpawaeTr B MeHw 6ornee BEpXHEro YpPOBHS WM OTMEHSIeT M3MEHEHWs,
cAernaHHble B aKTUBHOM OKHe
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UP ARROW

UP ARROW (Ctpenka BBEPX) — NpokpyunBaeT onumu Bnepéa unv yBennyunBaeT Ha eAVHULYY YNCIO
B aKTMBHOM OKHe

DOWN ARROW

DOWN ARROW (Ctpenka BHA3) — MNMpokpy4mBaeT onuuu Ha3az Uiv yMeHbLUaeT Ha eAUHULY YUCHOo
B aKTMBHOM OKHE

Bbi6op meHI0

Ona poctyna B MeHio RDM Haxmwute kHonky SELECT. maBHoe meHio MAIN
OTKpbIBaeTCH, Kak Moka3aHo cnesa. Bxogpbl rmaeHoro meHio MAIN cnegytowime:

o StA - [Owncnnen wHdopmauun o
StA ?: COCTOSIHUM (cmoTpm Ovicnnew
= UHMOPMaLNM O COCTOAHUN BhILLIE)
ors
=] e OPS - MeHio onumii HacTpoek
cHG = (no3BonsieT nNpocMOTp HacTpoek 6e3
= BHECEHUSA U3MEHEHWN)

e CHG - MeHI0O N3MEHeHNs HacTpoek
(no3BonsieT N3MEHEHNE HACTPOEK)

[nsa Bxoga B gncnnen MHpopMauum 0 COCTOSHNUN:

1. [Ecnu okHo StA He ABnsieTCs TEKYLLMM aKTUBHbIM
OKHOM, ucnonb3ynTte kHonky SELECT ana ero
aKkTMBaUun.

2. Haxwmwute kHonky SELECT pgna Bxoga B
avcnnen nHopmauum o cratyce

[ns npocmoTtpa onuuii Hactpoek RDM mnn PM180:

1. Haxwmute kHonky SELECT ansa aktmBauum okHa
OPS.

2. Haxmute kHonky SELECT gnsa Bxoga B MeHH0
onumn HaCTPOEK.

Ona mn3meHeHuss HacTpoek RDM unu PM180, uMnuM OYUCTKM aKKyMynMpPOBaHHbIX

—
TESEt E 3HAYEHUIA:

E 1. Haxwmute kHonky SELECT gnsa aktmBauum okHa
=] CHG.

Esc K
= 2. Haxwmwute kHonky SELECT gns Bxoga B MeHH

N3MEHEHMUs1 HACTPOEK.
Bxog B 4aHHOE MEHI0 MOXEeT BbITh 3aLLMLLEHNapPOoneMm.

Mocne Bxoga B MeHio OPS unu CHG, cnncok MeH HacTpoek oTobpaxaeTcs B
BEPXHEM OKHe, Kak nokasaHo cnesa. Micnonbayinte kHonkv Beepx/BHua (Up/Down) ans
npokpy4rBaHust MeH. Haxxmute ENTER gns Bxoaa B BbIOpaHHOE MEHHO.

Beop naponsa

MeHo HacTpoek MOXeT OblTb 3alUWLLEHO ONpeaenéHHbIM Nonb3oBaTenemM napornem
n3 8 umdp. Mpubop noctaBnseTcss C OTKMOYEHHOW 3awmuTon naponem. [Ons
BKIIIOYEHUS 3aLUMTBI NApoNeM WUNM M3MEHEHWUs Naponsi cMoTpyu MeH KoHTpons

gocTtyna.
Ecnn Tpe6yeTcs| aBTOpu3auund, MEeHIO Naposna NoABNAETCA, Kak NoKa3aHo cleBa.

Ona nameHeHnsa Hactpoek RDM mnn PM180, nnu Ans O4UCTKM aKKyMynupoBaHHbIX
3HaYeHui:

1. YcraHoBuTe nepByto UUAPY, UCMNONb3Ys KHOMKN
Beepx/BHns (Up/Down).

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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2. Haxmnte SELECT pansa

cneaywowen undpe.

npoaBuMXXeHna K

3. YcraHoBuTe pApyrve umdpbl napons Tem xe

obpasom.

4. Haxmute ENTER ansa noarsepXaeHus napons.

Ecnu BBeOEHHBIN Naponb HEBEPHbIW, BaC BO3BPALLAIOT K NpeablayLeMy MeHIO.

BeepeHue uucen

M

VWV (AT

[0nsa oTMeHbl n3meHeHUn Haxxmute ESC.

Hacrpoitka RDM

UTo6bl U3MEHUTb YMCMO B aKTMBHOM (MUrawLlem) OKHe, UCMOMb3ynTe KnaBuLLK CO
ctpenkamun BBepx/BHu3. Ecnin Bbl HaxmeTe U OTMNYCTUTE KNaBuLly CO CTPENKOMN,
3HayeHWe OyaeT yBenuMYeHO UMM yMeHbLUEeHO Ha eauHuuy. Ecnn Bbl HaxkmeTe U
yaepXuBaeTe KnaBully, 3HavyeHne B OkKHe OOHOBMSieTCs MpUMEpHO [Ba pasa B
cekyHay. Ecnv Bbl yaepxuvBaeTe knaBully B TedeHne bonee 5 cekyHn, nonoxeHue
MeHsoLencs umdpbl NEPEXOAUT K coceHel 6onee BbICOKON Lmdpe.

YT106bl NPUHATL HOBOE 3HaYeHue, HaxxmnTe ENTER.

AM

SELECT

> CHG

=NERGY

» | ENTER

d

diSP =NERGY
» [ENTER

>

VWA

Ona nameHeHns onumi ceAsm unu gucnnes gna sawero RDM, Bbibepute “diSP” us
Ccrnmcka MeHio.

Cneaytowas tabnuua nepeuncnseT UMELMECs ONnumMn ONUCTEA, UX HCTPOMKU Mo
YMOMYaHUIO 1 AnanasoHbl.

MeTtka |Onuus Ovana3oH Mo ymonyaHuio | OnucaHme
Updt YacTtoTta o6HOBMEHUS 0.1-10.0 cek 1 cek 3apaét uHTepBan mexay o6HOBNEHUAMN
3KpaHa
ScrL ABTONpPOKpPYTKa NONE, 2-15sec | NONE 3anpellaeT aBTONPOKPYTKY UNW 3a8aéT
VNHTEepBan NpPOoKPYyTKX ANS MaBHOro Avcnies
AaHHbIX
rEtn ABTOBO3BpaT K diS, En dis 3anpeluaeT nnu paspeLuaeT aBTOBO3BPAT K
rmaBHOMY 3KpaHy rnasHomy aucnneto nocrne 30 ceKkyHp,
HenpepbIBHOTO UCMOb30BaHNS
Uolt MepBuyHbie/BTOpUYHbIE | Pri, SEC Pri YcTaHaBnuBaeT NepBUYHbIE UMW BTOPUYHbIE
eaMHULIbI HaNPsSHXKeHUst eaVHVUBI ANst AMCNnes HanpsKeHui
Ph.P Pexvm oTobpaxeHus diS, En dis 3anpeluaeT unu paspeluaeT gasHble
hasHbIX MOLLHOCTEN MOLLHOCTY B [MaBHOM Aucnnee
Fund. Pexvm otobpaxeHus diS, En dis 3anpellaeT unu paspeluaeT 3HaYeHUs Ha
3Ha4YeHWI Ha OCHOBHOMN OCHOBHOW YacToTe B rf1aBHOM Agucrnee
YyacToTe
dAtE dopmart gatbl dnY, ndY, Ynd, ndY OnpepgensieT opmaT gatbl B RTC
Addr MacTep agpec npubopa | 1-247 1 Llenesoi agpec npubopa PM180 (morxkeH
PM180 COOTBETCTBOBATbL HacTponkam nopta COM3
PM180)
bAud CkopocTb nepeaayn 4800-115200 19200 CkopocTb nepefayu faHHbix nopta RDM
AaHHbIX (mnomkHa COOTBETCTBOBATL HACTPOMKaM nopTa
COM3 PM180)
dAtA dopmaT AaHHbIX 8n 8n ®opmart aaHHbIx nopta RDM (gonxkeH
COOTBETCTBOBATbL HacTpoikam nopta COM3
PM180))

YTto6bl BbIOpaTh onuumo ancnnes:

1.

Haxmute SELECT gna aktuBaumm cpegHero
OKHa

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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A

E

VWY AT

2.

Mcnonb3yinte KHOMKM CTpenok Bepx/BHus
(Up/Down) ons npoKkpyTKY K XXenaeMon onuuu.

[na nameHeHusa onumn gucnnes:

1.

Haxmute SELECT pgns aktMBauum HWXHEro
OKHa.

Vcnonb3ynte KHOMKM cTpenok Bsepx/BHua
(Up/Down) ons ycTaHOBKM Xernaemom onuun.

Haxvmnte ENTER ans noatBepxaeHus Balumx
M3MEHEHUA W COXpaHEeHWs Balwen HOBOW
HaCTPOWKH, unn HaxmuTe ESC pgna
oTOpacbIBaHNsi U3BMEHEHUN.

YToObI BLINTM N3 MEHIO AUCNes:
W3 cpegHero okHa Haxmunte ESC nnn ENTER.

Hacrpoiika PM180

RDM no3BonsieT BaM HaCTPOUTb TOJNbKO OrpaHUYeHHOE KONMYECTBO MapameTpoB B
Bawem PM180, Hanpumep, 6a30Bble HACTPOWKN KOHbUrypauum n napameTpbl CBA3M
[ONs nocnenoBaTernbHbIX NOPTOB. Bece ocTtanbHble HAaCTPOMKM MOTYT ObITb BbINOMHEHbI
yepes PAS.

MeHI0 HACTPOMKM HacoB

SELECT

CHG =NERGY

» | ENTER

> 4]

rtc

|

=NERGY
ENTER

OT0 MeHI0 NO3BONSIET BaM HaCTPOUTb 4Yachbl anl60pa M HAacCTPOUTb JloKasbHblIE HACTPOMKN YaCcOBOro

nosdca.

B CJ'Ie,D,yIOLLl,eVI Tabnuue nepevmncneHbl 4OCTyNnHble NapaMeTpbl.

25
MeTka Onuus ®opmat/AuanasoH (Mo ymonyaHuio |OnucaHue
hour Bpewms hh.mm.ss Bpewms oTobpaxkaeTcst kak hh.mm.ss, rae yacel n
MWHYTbI OTOBpaXxatTcs B cpeHEM OKHe,
pasfieneHHble TOYKON, a CeKyHAb! - B HKHEM OKHE.
E Byksa «E» crnesa nokasblBaeT, 4To Bpems
3a610KMPOBaHO, TO €CTb CUHXPOHU3NPOBAHO CO
CMyTHUKOBbIM BpeMeHeMm GPS
U Byksa «U» cneBa nokasbiBaeT, 4TO BpeMS
pa3brokMpoBaHo, TO €CTb CMYTHWUKOBLIA cUrHan obin
noTepsiH, 1 npuemHnk GPS paboTaeT B pexume
cBoboAHOro xoaa
date DaTta YY.MM.DD, [ata otobpaxkaeTcs B COOTBETCTBUM C
MM.DD.YY, nonb3oBaTenbCKUM onpeaerneHnem, rae nepsble Asa
DD.MM.YY aneMeHTa 0TobpaxarTCsi B CpeaHEM OKHe, a
nocnenHui - B HWXHEM okHe. VIHCTpykumm no
BbIOOpYy chopmaTa AaTbl CMOTPU B pasfene
Hactpotlika RDM.
dAY HeHb Sun = BockpeceHbe [eHb Hepenu oTobpaxaeTcs B HKHEM okHe. OH
Hegenu ITon = MoHeaernbHUK yCTaHaBMNMBaeTCs aBTOMATUYECKU, KOraa Bbl
tuE = BTopHuK n3MeHsieTe aaty.
UEd = Cpegna
thu = YeTtBepr
Fri = MNatHuua
Sat = Cy66oTa

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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MeTka Onuus ®dopmart/AuanasoH |Mo ymonuaHuno |OnucaHue
dst Onuwnsa diS = 3anpeLeHo En Korpa DST 3anpetueHo, RTC paboTaeT Tonbko B
netHero En = pa3peLueHo CTaHOapPTHOM BPEMEHMN. Korpa paspelleHo,
BpEMEHMU YCTPOWCTBO aBTOMaTU4YeCck obHOBNSIET BpEMS B
(DST) 2:00 AM B 3apaHee onpefeneHHble aaTbl
nepexntoverns DST.
dst.s HavanbHas | Mecsiu-Hegens-aeHb [ata Havyana DST, korga HauMHaeTcs nepexoq Ha
narta DST Hegenun netHee Bpemsi. Toyka nepekntoyeHns DST
Hepens = 1%, 2n, 31, onpegensieTcs MecaueM, Hegenen mecaua v AHEM
4"nn LSt (nocneaHss Hegenu. Mo ymonyaHuio DST HaumHaeTcsa B 2 yaca
Hepens mecsua) HOYM BO BTOPOE BOCKPECEHBE MapTa Ka)Joro roga.
dSt.E KoHeuHas Mecsu-Hepens-aeHb [ata okoH4yaHus DST, korga 3akaH4MBaeTCs netHee
narta DST Hegenun Bpemsi. Touka nepeknioyeHus DST onpegensietcs
Hepens = 1%, 2nd, 31, mecsleM, Hefenen mecaua u aHém Hegenu. Mo
4"wnn LSt (nocnepHss ymonyaHuio DST 3akaHunBaeTcs B 2 4aca Houu B
Hepens mecsua) nepBoe BOCKpeceHbe HOSA0PS KaXgoro roga.
OFFSET |Caswur -720 po 720 myH -300 (BocTouHoe JlokanbHbIVi COBUI BPEMEHM 4acoBOroO Nosica B
MECTHOro Bpemsi) MuHyTax ot UTC (yHuBepcansHoro
4acoBOro CKOOPAMHMPOBAHHOIO UM CPEAHETO BPEMEHU MO
nosica, MuH puHBK4Y)

[nsi BbIOOpa onuum HaCcTPOWVKM MCMONb3ynTe KHOMKM cTpenok Beepx/BHua (Up/Down) u3 BEpXHEro

OKHa.

[nsa nsmeHeHns HacTpoek BpemeHu, gatbl, DST unu casmura MeCcTHOro 4acoBoro nosica:

1. Haxmute SELECT gnsa aktmBauum xernaemoro anemenTa. Korga Bbl BXoanTe B
OVChnen HacTPOWKU BPEMEHW, WHAMKALMS 4acoB M MWUHYT 3aMOpaXuBaeTcs,
4TO6bI NO3BONUTL BaM MX OTPErynupoBaTthb.

2.  Wcnonb3yuTe kHoMku cTpenok Beepx/BHua (Up/Down) Ans HAaCTPOWKK xenaemoro

3Ha4YeHu4d.

HacTtponTe anemeHTbl Apyron onuun Tem e obpasom.

4. Haxmute ENTER, 4To6bl NOATBEPANTL BalUM HOBbIE HACTPOWKW, UNIN HAXMUTE
ESC, 4tobbl OTOpOCMTb M3MeHeHus. Ecnn Bbl noaTBepxpaete W3MeHeHue
BPEMEHW, N OKHO CeKyHA B [AaHHbli MOMEHT He aKTMBHO, CEeKyHAbl OCTalTCs
HEeN3MeHEHHbIMW.

Ona cbpoca cekyHa:
1. Haxmute SELECT ang aktnBaumm oOkHa CeKyHA,.

2. Haxmute ENTER.
[nsa BbIxoga U3 MEHIo:

N3 BepxHero okHa Haxmute ESC unm ENTER.

MeHio 6a30BbIX HAcCTpoek

CHG NERGY bASc
| 4 | 2

» |ENTER ENTER

=NERGY
4

SELECTJ

3TO MeHI0 NO3BONSAET BaM HacTpouTb 6a3oBbie HacTporky npubopa PM180, koTopble onpeaenstoT
obwwume paboure xapakTepucTukm npudopa. Ytobbl BOMTM B MEHIO 6Aa30BbIX HACTPOEK, BbibepuTe
«bASc» B cnucke mMeHHo.

B cnepytowert Tabnuue nepevncnerbl AOCTYMNHbIE NapameTpbl, UX HACTPOWMKU MO YMOMYaHWo 1
AVanasoHbl.

MeTka Onuwus Owana3oH Mo OnucaHue
yMmon4yaHuio
ConF Pexum nogknioyveHuns CwmoTpu 4Ln3 Pexvm nogknioyeHnss npubopa
(koHdpurypaums) Tabnuuy Hxe
Pt V1-V3 Koadpdp.TpaHchopmauum | 1.0 - 6500.0 1.0 dasHbIn Koadd. TpaHchopmauum
HanpspKeHWs HanpspKeHWs (NMepBUYHOTO KO BTOPUYHOMY)
Pt.SEc V1-V3 BTopuyHoe HanpsbkeHue |10 - 690 B 120 BTopuyHoe nuHenHoe HanpsixeHve
TpaHcdopmaTopa

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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MeTka Onuus Owvana3oH Mo OnucaHune
yMorn4aHuio
Pt.4! V4 Koadbd.TpaHcgopmavimm 1.0 - 6500.0 1.0 dasHbIn Koadhd. TpaHchopmaLum
HanpskeHus HanpskeHns (MePBUYHOIO KO BTOPUYHOMY)
Ona HanpsbkeHns V4
Pt.4SEc | V4 BTopu4yHOe HanpshkeHue 10-690 B 120 BTopuyHoe HanpspkeHne TpaHcopmaTopa
V4
Ct? 11-13 MepBUYHbIN TOK 1-10000 A 5 [MepBUYHbLIN TOK hasHOro TpaHcdopmartopa
TpaHccopmartopa Toka TOKa Ha cTaHaapTHbIX (5A) Bxogax
Ct.42 14 MepBUYHbIN TOK 1-10000 A 5 MepBuYHLIN TOK 14 dhasHoro
TpaHcdopmartopa Toka TpaHcdopmaTopa Toka Ha CTaHOapTHbIX
(5A) Bxogax
Ct.E? 11x-13x MNepBUYHBIN TOK 1-10000 A 5 [MepBuYHbLIN TOK ha3HOro TpaHcdopmartopa
TpaHccopmaTopa Toka Toka Ha pacumpeHHbIx (100A) Bxogax
Ct.4.E? 14x MepBUYHBIN TOK 1-10000 A 5 MepBryHbIN TOK 14X hasHoro
TpaHcdopmaTtopa Toka TpaHccopMaTopa ToKa Ha pacLUMPEHHbIX
(100A) Bxogax
u.dC. HomuHanbHoe Hanpsx. 10-300 B 125 HomunHanbHOe HanpsK. NOCTOAHHOMO ToKa
noctosiHHoro Toka (VDC) (vDC)
FrEq HomuHanbHas YactoTta 50,60 'y 50 (60 ans HomuHanbHas YacTtoTa cetun
CesepHoW
Amepuikm)
PH.Ord. Mopsigok a3 AbC, ACb AbC HopmarnbHas nocnegoBaTtenbHOCTb has
LdC 11-13 MakcumanbHbI gemaHa 0-10000 A 0 MakcumanbHbI AeMaHa Toka Harpysku ans
TOKa Harpysku TOKOBbIX BX0A0B |1-13 (0 = nepBMYHbBIN TOK
TpaHcchopmMaTopa Toka)
Ld C4 14 MakcumanbHbIn gemang Toka | 0 - 10000 A 0 MakcumanbHbIn Aeman Toka Harpysku ans
Harpysku TokoBOro Bxofa |4 (0 = nepBUYHbINA TOK
TpaHcdopmaTtopa Toka)
Ld C.E. 11x-13x MakcumanbHbIn gemang |0 - 10000 A 0 MakcumanbHbIn AeMaHa Toka Harpysku ans
TOKa Harpysku TOKOBbIX BX0A0B |1X-13x (0 = nepBWYHBINA TOK
TpaHcdopmaTtopa Toka)
Ld C4.E. |l4x MakcumanbHbIi aemaHg 0-10000 A 0 MakcumanbHbIn AeMaHa Toka Harpysku ans
TOKa Harpysku TokoBOro Bxoga |4x (0 = nepBuYHbLIN TOK

TpaHcdopmaTopa Toka)

1

Koadhdh. TpaHcdhopmaumm HanpsXkeHnst onpeaenseTcs kak OTHOLWEHWE NePBUYHOTO

HanpsKeHWs TpaHcgopmaTopa K ero BTOPUYHOMY HanpshXeHuo. Hanprumep, ecrnv nepBuyHoe
HanpshkeHne Ballero TpaHcgopmaTtopa coctasnset 14400 B, a BTopuyHoe HanpsixkeHue - 120 B,
TO k03huLMeHT TpaHcdopmaumm = 14400/120 = 120.

,D,OCTyI'IHbIe peXnmbl NOAKNKOYEHNA NepevncneHbl B Cﬂe/:l,erLLl,eVl Tabnuue.

Pexum OnucaHue
noaKnoYeHus
30P2 TpéxnpoBoAHOE COeAMHEHMNE OTKPbITbIM TPEYroIbHUKOM,
ncnonbe3ytowee 2 TpaHcdopMaTopa HanpsxXeHnsa un 2
TpaHcdopMaTopa Toka (2 aneMeHTa)
4Ln3 4-npoBOAHOE COeANHEHME 3Be340M, ucnonb3ymllee 3 TpaHchopMaTopa HanpsxxeHus n 3
TpaHcdopmaTopa Toka (3 aneMeHTa), oTobpaxkeHne dasHbIX HanpsHXKEHUN
3dir2 3-nNpoBOAHOE NpsiMOe CoeAMHEHNE C UCMONb30BaHNEM 2
TpaHcdopMaTopoB ToKa (2 anemMeHTa)
4LL3 4-npoBOAHOE COeANHEHME 3Be340M, ucnonb3yllee 3 TpaHchopMaTopa HanpsxxeHus n 3
TpaHcdopMaTopa Toka (3 anieMeHTa), 0TobpaxeHne IMHENHbIX HanpsXXeHnn
30P3 TpéxnpoBoAHOe coeAMHEHWNE OTKPbITbIM TPEYrOS1bHUKOM,
ncrnoneaytowee 2 TpaHcdopMaTopa HanpsxXeHusa un 3
TpaHcdopmaTopa Toka (22 anemMeHTa)
3Ln3 YeTblpéXNpoBOAHOE COeANHEHMNE 3BE340M, UCnonb3yoLlee 2
TpaHcdopMaTopa HanpshkeHns n 3 TpaHcdopmaTopa Toka (22
3n1emMeHTa), oTobpaxkeHne dasHbIX HanpsXKeHUn
3LL3 YeTblpéXNpoOBOAHOE COeANHEHMNE 3BE340M, UCnonb3yoLee 2

TpaHcdopMaTopa HanpshkeHns n 3 TpaHcdopmaTopa Toka (22
3N1eMeHTa), oTobpaXKkeHne NHENHbIX HanpsXXeHWn
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Pexum OnucaHue
noaKno4YeHus
3bLn3 TpéxnpoBoAHOe coeANHEHMNE PA30PBAHHBLIM TPEYroNbHUKOM

(Broken Delta), ncnonb3sytwouiee 2 TpaHchopmaTopa

HanpshkeHus n 3 TpaHcdopMaTopa Toka, oTobpaxeHue hasHbIX HanpsXXeHnn
3bLL3 TpéxnpoBoAHOEe coeANHEHMNE PA30PBAHHBLIM TPEYroNbHUKOM

(Broken Delta), ncnonb3sytouiee 2 TpaHchopmaTopa

HanpshkeHus n 3 TpaHcgopMaTopa Toka, 0ToO6paXeHUe JIMHENHbIX HanpsXeHun

[na Bbibopa onumMm HAaCTPOMKK:
Haxmute SELECT gns aktmBaumm cpegHero okHa.

1.
2.

Wcnonb3ynte kHonku cTtpenok Beepx/BHua (Up/Down) Ans NpokpyumMBaHWs K

Kenaemom onumm.

[na nameHeHnsa gucnnemnHom onuun:;
Haxmute SELECT anga aktmBauum HUXXHEro OKHa.

1.
2.

Mcnonb3ywTte kHonku cTpenok Beepx/BHua (Up/Down) Ans HACTPOMKM Xenaemon

onuuu.

Haxmnte ENTER ons noareepaeHvs Balnx USMEHEHUA U COXpaHeHWs BaLlen
HOBOW HaCTPOViKW, unn HaxmuTe ESC, 4tobbl 0TOPOCUTL M3MEHEHMS.

Y100bl BLINTU U3 MEHIO:
W3 cpeaHero okHa HaxxmuTe ESC unu ENTER.

© 3amMeyvyaHus

1. Bcerga ykasbiBaiTe pexumMbl NOAKTHOYEHNS U NapaMeTpbl TpaHCopMaTopoB Nepes HaCTPOWMKOW YCTaBOK U
TPUITEPOB AN PEFMCTPATOPOB aBapUHbIX CODLITUI U .KaYecTBa 3HEPTK

2. MakcumanbHOe 3HadeHWe Npou3BedeHUss MepBUYHOrO (hpa3HOro Toka TpaHcdopmartopa Toka U koddd.

TpaHccopmaumn HanpsixkeHust - 10,000,000. Ecnv 3HavyeHne npousBeaeHnst 6orblue, TO MOLWHOCTU U Koadd.

MOLLIHOCTW OBHYNSIOTCS.

MeHro HacTpoek gaemaHpa (ycpeaHEéH.MHTepBasibH. 3HaA4Y€HUMN)

AM

VWA

SELECT

CHG

>

=NERGY
ENTER

A

d

dnd
| 4 »

=NERGY
ENTER

OTO MEHI NO3BONSAET BaM HaACTpoOuUTb BpeMeHHbIe NapaMeTpbl And pac4yeTa oemMaHaoB
(yCpeaHEHHbIX MHTepPBanbHbIX 3HAYEHMWIN) MOLLIHOCTM, TOKa, HanpsikeHNs 1 Ko3dd. rapMOHUK.
YT0ObI BOWMTU B MEHIO 6a30BbIX HACTPOEK, BbiIbepnTe «dnd» 13 cnmucka MeHio.

B cnegytowen Tabnuvue nepevmcneHbl 4OCTYMHbIE OMUWK, UX HACTPOWMKM MO YMOMYaHUIO 1

AnanasoHbl.
MeTka |Onuusa Onanas3oH Mo OnucaHue
yMon4aHuio
P.dP WHTepBan ycpeaHeHus 1, 2,5, 10, 15, 20, | 15 MpoaomKkMTenbHOCTL AeMaHA-NHTepBana
MOLLIHOCTM 30, 60 MUH (vHTepBana ycpeaHeHus1) Ans BbIMUCNEHUA AeMaHaa
MOLLIHOCTM
n.P.dP | Konu4y.nHTepsanos B 1-15 1 KonunuectBo 610KOBbIX AEMaHA-MHTEPBanoB Ansi
CKOMb3SLWen yCpeaHEH.MOLLH. YCPeOHEHNS CKONb3SLLEN YCPEAHEH.MOLLHOCTH
d.Snc.In | MICTOYHUK CMHXPOHM3aLMK Clc (4acbl Clc McTouHUK BXOAa ANS CUHXPOHMU3aUmMu emMaHa-
YCPELHEH. MOLLHOCTM npubopa), di.In.1 - VMHTepBarna. Ecnv B ka4yecTBe UCTOYHMKA onpeaenéx
di.In.48 OUCKPeTHbIV BXOA, (PPOHT uMmnyrnbca onpegenseT
(amckpeTH.BXxoa 1- Hayano AemaHa-uHTepsana
48)
A.dP MHTepBan ycpegHeH. Toka 0 - 9000 cek 900 [MpogomxuTensHOCTb AeMaHa-UHTepBana
(vHTepBana ycpeaHeHuUs ) ANS BbIMUCIEHUA AeMaHaa
TOKa
u.dp WHTepBan ycpegHeH.Hanpsx. |0 - 9000 cek 900 MpogomknTenbHOCTE AeMaHA-MHTepBana
(MHTepBana ycpeaHeHust) ANs BbIMUCMEHWA AeMaHaa
HanpsHkeHns
H.dP WHTepBan 0 - 9000 scek 900 lMpogonmxnTensHOCTL AeMaHa-uHTepBana
ycpenHeH.koadhd.rapMoHUK (vHTepBana ycpeaHeHuUs ) ANS BbIMUCIEHUA AeMaHaa
K03cph.rapmMoHuK
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Prot

AQ

_,
3
c

ALY

OPtS

MM

VW

[ns BbiGopa onumu:
1. Haxmute SELECT ang aktuBaumm cpegHero okHa.

2. Wcnonbsynte kHonku cTpenok Beepx/BHus (Up/Down)
»Xenaemow onuun.

Ans TNPOKPYTKU K

[na nameHeHus onunn:
1. Haxmute SELECT gnsa aktuBauum HUXKHErO OKHa.

2.  Wcnonbayite kHOMNkM cTpenok Beepx/BHu3 (Up/Down) A4ns HAaCTPONKM Xenaemon
onuumm.

3. Haxmute ENTER ang nogTBepXaeHUs BalLMX U3MEHEHWUIA 1 COXpaHeHWs Ballen
HOBOW HaCTPOWMKMK, Unun Haxkmmute ESC anst otbpackiBaHMSA N3MEHEHWIA.

[nsa BbIxoga uU3 MeHIo:
W3 cpegHero okHa Haxmute ESC nnu ENTER.

MeHio HaCTpoOeK KOMMyHUMKauuum

Port

CHG A
> »

=NERGY
ENTER

=NERGY
ENTER

SELECT
>

d

3TV TPU MEHIO NO3BOSISAOT BaM HACTPOUTbL OCHOBHbIE HacTporikn noptoB COM1-COMS3. YTo0bI
BOWTK B xxenaemoe meHto Port Setup (Hactporku nopta) ansa noptos COM1-COM3, Bbibepute
«Port.1», «Port.2» nnun «Port.3» 13 cnucka MeHto.

B cnegytowen Tabnvue nepedmcneHbl 4OCTYMHbIE NapamMeTpbl MOPTa, UX HACTPOWKU MO
YMOMYaHUIo N AnanasoHbl.

MeTtka |Onuusa Owvana3oH Mo ymonyaHuto
Prot [MpoTokon cBs3n rtu - MODBUS RTU Rtu

ASCII - MODBUS ASCII

dnP3 - DNP3.0
rS WHTepdenc nopta 232, 422, 485 232 (COM1)

485 (COM2/3)

Addr Appec npubopa 1-247 (MODBUS) 1

1-255 (DNP3.0)
bAud CkopocTb nepegaum gaHHblx | 300-115200 bps 19200
dAtA dopmat AaHHbIX 7E, 8n, 8E 8n

Ons Bbibopa onumm nopTa:
1. Haxmnte SELECT gnga aktuBauum cpegHero okHa.

2. Wcnonb3ayiite kHomku cTpenok Beepx/Buuz (Up/Down)
»Xenaemow onuun.

Ona  NpoKPYTKM K

[na nameHeHus onuun nopra:
1. Haxmute SELECT gnst aktuBaumMm HUKHENO OKHA.

2.  Wcnonbayiite kHonkn ctpenok Beepx/BHu3 (Up/Down) Ans HACTPONKM Xenaemon
onuuu.

3. Haxmute ENTER ans nooTBepXXaeHUsl BalMX U3MEHEHWUI U COXPaHEeHUs BaLlemn
HOBOW HaCTPOViKu, unn HaxmmTe ESC ansa otépacbiBaHWsA N3MEHEHWI.

[nsa BbIXxoAa U3 MEHIo:
W3 cpeaHero okHa HaxxmuTe ESC unu ENTER.

MeHro onumn npubopa

=NERGY A OPtS
| 4 | 4

CHG =NERGY

ENTER

SELECT

» | ENTER >

B aTOM MeHI0 Bbl MOXeTe BbiOpaTbh HEKOTOPbIE HAacTpavBaeMbIe NOMb3oBaTeENEM NapameTpbl
npubopa unun BKNIOYNTL NPUBOP B PEXUM TECTUPOBAHUS SHEPTUKN. YTOOLI BOMTN B MEHI0, BbiOepuTe
«OPtS» 13 cnucka meHto.

B cnepytowen Tabnuue nepevmcneHsl 4OCTYMHbIE onuun npubopa, X HACTPOMKN MO YMOMYaHUIO U
JunanasoHsbl.
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MeTka |Onuums Anana3oH Mo ymonyaHuo | OnucaHue
P.cAL |Pexum BblYMCneHns rEAc (ucnonb3yet rEAC MeTopa, ncnone3yembin Ana pacyeta
MOLLHOCTH peaKT1BHYH MOLLH.), peaKTVBHOW 1 MOMHOW MOLLHOCTU
nAct (mcnonbsyeT (CMOTpVI «Pexumbl BblMMCNEHNS
HEaKTUBHYK MOLLHOCTb) MoLLHoCcTVY» B Onummn npubopa B
naBe 6)
roLL Mpepen namepeHus 10.E4 = 10,000 kBT 10.E9 3HayeHue, nNpy KOTOPOM CHETYMKMN
SHeprum 10.E5 = 100,000 kBT 3HEeprun nepexoasT Yyepes Horb
10.E6 = 1,000,000 kBT
10.E7 = 10,000,000 kBT
10.E8 = 100,000,000 kBT
10.E9 =1,000,000,000 kBT
test Pexum TectmpoBaHusa | OFF, On OFF YcTtaHoBka aToM onuun B On
aHeprum nepeBoAUT Npubop B pexum
TECTUPOBAHUS SHEPTUN

PASS

0000

0000

MM

VW]

OFF

QM

VW]

[lnsa BbiGOpa onNuUUM MeHIo:

1.
2.

Haxmute SELECT gns aktmBaumm cpegHero okHa.

Wcnonb3ynte kHomku cTpenok Beepx/Buua (Up/Down) Ons npokpyTkM K
Xenaemown onuun.

[na nameHeHusa onunn:

1.
2.

Haxmute SELECT ans aktmBauum HUXXHEro okHa.

Vcnonb3aywite kHonku cTpenok Beepx/BHua (Up/Down) Anst HACTPOMKM Xenaemon
onuum.

Haxmute ENTER ang noarsepxaeHns BalnMx NU3MEHEHNN U COXpaHEHUS BaLLEn
HOBOW HaCTPoViku, unn Haxmmute ESC ansa otépacbiBaHWsA U3MEHEHWI.

[nsa BbIXxoAa U3 MeHIo:
W3 cpeaHero okHa HaxxmuTe ESC unu ENTER.

MeHI0 KOHTpORnA gocrtyna

Conn=on.Erc
E

CHG =NERGY

ENTER

A AccS
» ‘ > »

OTO MeHI0 NO3BONSET BaM M3MEHUTb MAPOb MNOMb30BaTENS U BKIMIOYNTb UMW OTKMHOYUTL 3aLUUTY
npubopa. YTtobbl BONTM B MeHI0, BbIbepute «ACCS» B CMINUCKE MEHHO.

YT00bI BEIOpPaTL ONUMIO MEHIO, UCNOMb3YWNTE KHOMKK cTpenok Beepx / BHu3 (Up/Down) ans
NMPOKPYTKM [0 HYXXHON OMNLMMN.

YT0ObI N3MEHUTE NAPOb:

1.
2.

BbibepuTe “PASS” B BEpXHEM OKHE, MCMONb3YS KHOMKM cTpenok Beepx/BHus.

Haxmute SELECT ana aktusauuu nepson
undpsbl.

HacTponTe nepByto umMdpy, UCNOMNb3yss KHOMKM
cTpenok Beepx/BHua.

Haxmute SELECT pgns
cneaytwouen undpe.

npoaBmxeHna K

HacTponTe gpyrve undpbl napons Tem xe obpasom.

Haxmunte ENTER ans noaresepxaeHns Balnx NU3MEHEHUN N COXpaHEHUS BaLLEN
HOBOW HaCTPOMKK, Unn HaxmnTe ESC ans otbpackiBaHUS U3MEHEHWUIA.

[na paspelueHmsa unm 3anpeLLeHms 3awnTbl NaposeMm:

1.

2.

Bbibepute “CtrL” B BepxHem OKHE, UCMOnb3ys WUCMONb3yd
Beepx/BHua.

KHOMKN CTPEeriok

Bbibepute SELECT gnsi akTMBaUMM HUXKHEro OKHa.
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A.dnd

Mcnonb3yinte KHoMkM cTpenok Beepx/BHU3 onsi yCTAHOBKM Xernaemon Onuuu.
Bbibepute “On” ansa paspelueHuns 3awmTbl, Bbibepute “OFF ansa 3anpelueHust
3aLMTbl Naposem.

Haxmnte ENTER ons noarBepXaeHvs BalnMxX U3MEHEHU U COXpaHeHus BaLlemn
HOBOW HaCTPOViku, unn HaxmuTte ESC ansa otépacbiBaHWA U3MEHEHUN.

[nsa BbIXOAa U3 MEHIO:
M3 BepxHero okHa HaxmuTe ESC.

© 3ameyvyaHue

PM180 ncnonb3yeT 0AMHaKOBbLIM Maporib Af1S BCeX NOPTOB CBA3W. [Maporib, KOTOpbIN Bbl BBOAUTE, AEUCTBUTENEH
ONsi BCex NopToB, a Takke ans Telnet n PAS.

MeHro c6poca

SELECT]

CHG rESEt

=NERGY
’ > >

» | ENTER

d

=NERGY
ENTER

3OTO MeHIo NO3BOMSAET BaM OYMLLATL PETUCTPbl AHEPTMMN U MaKCUMarbHbIX AeMaHAO0B, XXypHan
Min/Max (MuH/Makc), cHeTYnkn 1 guarHocTuky npubopa B Bawem PM180. YToObl BOWTU B MEHIO
Reset (C6poc), Bbibepute rESEt n3 cnucka meHto.

B cnepytoleit Tabnuue nepevncneHbl AOCTYMNHbIE OMLUUM.

MeTka OnucaHune

A.dnd OuuwaeTt makcumarnbHble AemaHabl (YCPeAHEH.MHTEPB.3Ha4YeHUst) Toka
P.dnd OuuLiaeT MakcuMarnbHble AeMaHabl MOLLHOCTIN

dnd OuuLlaeT Bce MakcumarnbHble AeMaHabl

Enrg Ounwaet Bce obLime aHeprum

Lo.Hi Ouunwaet permuctpbl Min/Max (Mun/Makc)

tou.d OunwaeT cymmapHble 1 TapudHble (TOU) MakcumarnbHble AeMaHabl
tOU.E OuunwaeT cymmapHbie 1 TapudHblie (TOU) peructpbl 3Heprum

Cnt OunaeT BCE CHETUMKM

Cntl - Cnl6 OunwiaeT cHéTumk #1 - #16

diAG OunLiaeT anarHoCcTuKy yCTponcTBa

[na cbpoca xenaemoro 3Ha4YeHus:

1.
2.

Haxmnte SELECT anga aktvBauum cpeHero okHa.

Ucnonb3ynte kHomkm cTpenok Beepx/Buua (Up/Down)
Xenaemon onuuu.

AN TPOKPYTKU K

Haxmnte SELECT ans Bblbopa HMKHEro okHa.

HaxmuTe n yaepxumarte kHornky ENTER npumMmepHo B TedeHue 5 cekyHa, Ao Toro,
Kak MeTka “do” bygeTt 3ameHeHa MeTKol “done’, u 3aTeM OTMYCTUTE KHONMKY.

Haxmunte ESC ons Bbixoga U3 MeHI0.
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asa 4 Ucnonb3oBaHue Telhet

Telnet no3sonsieT nonyunMTb OOCTYN K Npubopy Yepes fnokanbHy ceTb unu 13 nwoboro mecTta B
WHTepHeTe, rae Buanm Baww npubop. Windows Telnet no3BonseT HAaCTPOUTbL NapameTpbl CETU, CBA3M

1 3awmTtbl B Bawem PM180 n npocmMoTpeTb onpefeneHHyo AnarHoCTUYECKY0 MHGOopMaLmio, Takyro
Kak guarHoctuka npubopa n ceteBas CTaTUCTUKA.

CBs3b ¢ npnbopom

Bbl MmoxeTe yctaHoBUTbL coefmHeHue telnet ¢ yctponctesom m3 Windows HyperTerminal wnun ns
Windows Telnet Client.

3anyck Telnet nus HyperTerminal

1. 3anyctute HyperTerminal uepe3 Windows Start
-> Programs -> Accessories -> Communications
menu.

2. Beepute Ha3BaHuMe [OnA Bawero HOBOro
coeauHeHus n Haxmute OK.

Connection Description 2=

w Mew Connection

Enter a name and choose an icon for the connection:

Marme:
|SA300 Telnet

lcon:

ak I Cancel |

3. B ctpoke “Connect Using” Bbibepute TCP/IP
(Winsock). B ctpoke “Host address” Beegute IP
address PM180. OctaBbTe 6€3 U3MEHeHusi

nopt Telnet no ymonyaHuto Homep 23. Haxmute
OK.

Connect To ﬂll

s SA300 Telnet

Enter detailz for the host that you want to call;

Host address:  [192.168.0.213

Fart number: |23

Connect using: | TCP/IF (winsock] |

ak I Cancel |
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3anyck Telnet Client B Windows XP u ctapuwe

1. B meHio Start BbibepuTte Run, BBegute telnet
n HaxmuTe OK.

= Twpe the name of a program, Folder, document, or
% Internet resource, and Windows will open it Far you,

Open:

=

[al'4 | Zancel | Browse, ., |

Cnepnytowwmin TEKCT NOABNASIETCA B OKHE:
Welcome to Microsoft Telnet Client

Escape Character is 'CTRL+]'
Microsoft Telnet>

2. Beepute open c nocnegywowymm Beogom P
agpeca npubopa, Hanpumep:

Microsoft Telnet>open 192.168.0.203

OTkpbiTHe ceaHca Telnet

Korpa ycraHoBneHo telnet-coegvHeHne, Bam byfeT npeanoxeHo BBECTV Napornb Afs BXOAa, Kak B
crefytoLlem npumMepe:
Login password: *

CepBep Telnet PM180 pacnevyaTbiBaeT CIMCOK AOCTYMHbIX KOMaHA crieyloLmm obpasom:

>

Login passwoprd: =

Dizplay thi=s text
Firmware information
password Paszword setting
time TimesDate
comlport] Serial port settings

enet Ethernet network settings and info
mem Storage memory menu

diag Print device diagnostics

clrdiag Clear device diagnostics

restart Reszet the device

scales Data scaling~limits settings
osinfo 0% information

Ecnu Baw Bxog ¢ naponem 6bin ycnewHsiM, BaM He 6yaeT npeanoxeHo BBECTU Naponb elle pas,
noka Bbl He 3akpoeTe ceaHc telnet. Mo ymonyaHuio napons PM180 paseH 0, ecnu Bbl HE U3MeHUTE
ero ¢ nomowbto Telnet unu RDM. [1ns ceaHca telnet Bceraa TpebyeTcsa naposnb, HE3aBUCUMO OT
TOro, BKIIOYEHA N 3aLLMTa CBS3N UIN HeT.

Mocne nonyyeHuns npurnatleHnst Telnet «>» Bbl MOXeTe BBECTU CBOW KOMaHAbI.

Korpa Bbl nsmeHsete IP-agpec ViHTepHeTa Ha cBoem npubope unm nepesarpyxaete npnbop yepes
telnet, Balle Tekyllee coequHeHMe TepsieTcd, U BaM HYXXHO ByaeT OTKpbITb HOBbIN ceaHc telnet.
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3akpbiTne ceaHca Telnet

[ns 3akpblTua ceaHca Telnet 3akponTe BalUM KNMEHTCKoe npunoxexue telnet.
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Naea 5 Ucnonb3oBaHue PAS

Bam Heobxoamma nogaepkka nporpammHoro obecneyeHnss PAS ansa HacTponku 6onblunHCTBa
dyHKumin PM180, Takmx Kak OUCKPETHbIE M aHaNoroBble BXOAbI/BbIXOAbI, PEMMCTPATOPbl, PEFUCTPbI
3HEpPrMm cymmapHbie u TapudHbie (TOU).

B aTol rMaBe faeTcs ocHOBHasi MHGOpPMaUWsi O TOM, Kak ycTaHaBnmBaTb U 3anyckatb PAS Ha
BalleM KOMMbIOTEPE M Kak NporpaMMupoBaTh Bawl npubop ¢ nomousto PAS. CmoTpu Masy 6
«MporpammumposaHve PM180» Ans nony4eHns MHCTPYKLUMI NO NPpOrpaMMmMpoBaHuIo
onpepaeneHHbIX oyHkumnn B Bawem PM180.

Onga 3anycka PAS Bam Heobxoammo yctaHoBuTb Windows 98, Windows NT, Windows 2000 nnu
Windows XP Ha komnbtoTep. PAS He paboTtaeTt gonmxkHbiM o6pasom B Windows 95. B Windows NT
cBa3b USB HepocTynHa.

YcraHoBKa PAS

[ns yctaHoBkn PAS Ha Baluem KOMMbloTepe:

1. BcraBbTe ycTaHoOBOYHbIM Auck CD, noctaBnsemsbii ¢ Bawum PM180 B npmBog
KOMMaKT-aucka.

2. Ortkponte My Computer Ha Bawem paboyem ctone Desktop.

3. LWWénkHuTe Ha nkoHke CD, BbibepuTe nanky nHctannsumm PAS, 1 3aTem aBaxabl
LWENKHMTE Ha Setup (NokasaHHbIV Kak TUN darina npunoxeHus).

4. Cnepynte uHctpykumsam InstallShield® Wizard Ha akpaHe.

Mo 3aBepLUEHUN YCTaHOBKU Ha paboyeM cTone Desktop nosiButcst 3Hayvok PAS. [Baxabl LLeNKHUTE
Ha 3Hadke PAS aonsa sanycka PAS.

O6wue ceeneHus o pabote ¢ PAS cmoTpu B pykoBoactee “PAS Getting Started”, koTopoe
rpunaraeTcs K ycTaHOBOYHOMY KOMMAKT-AUCKY.

YcraHoBKa agpavBepa USB

YT00bbI BOCNONb3oBaThCcsA NpenmyLiectsamu USB-cBsi3u, yctaHosute USB-gpaiisep PM180 Ha
Bawewm [K.

Mopkntounte PM180 k USB-nopty Bawero MK ¢ nomowubto npunaraemoro USB-kabens. Koraa
PM180 BknioyeH, Windows aBTomatuyecky obHapyXvmBaeT yCTPONCTBO Npu ero noakmntodeHnm k MK
1 3anyckaeT MacTep yCTaHOBKM 060pyLoBaHUS.

Yctanoeka Ha Windows XP

1. MosasnaeTca ananorosoe okHo "Found New Hardware Wizard".

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software for:

PM180

f\:') If your hardware came with an installation CD
\dﬂ or Hoppy disk, insert it now._

what do pou want the wizard to do?

% install the zoftware automatically [Recommendedf

= Install from a izt or zpecific location [Advanced)

Click Mext to continue.

’ Mest > 1 Cancel

< E
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2. BctaBbTe ycTaHOBOYHbIV AMck PAS B npuBog KoMNakKT-Ancka, BbibepuTe “Install the
software automatically”, u 3atem Haxmute “Next”. Windows XP Haxogut u
ycTaHaBnueaeT TpebyeMbliii ApaiBep aBTOMaTUYECKU.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the zoftware for:

% PM180 Substation Automation Unit

Click, Finish ta cloze the wizard.

< Back Cancel

3. HaxmuTe "Finish" ana 3aBepLueHns yCcTaHOBKM.

B cnepgyowui pas, korga Bbl Bknoumte PM180 nnm nogknounte ero K KOMnbTEPY C
nomoubo USB-kabens, Windows aBTomatuyecku 3anyckaeT fpaviBep Ansi Ballero
yCTpOWCTBa.

Co3pnaHue HOBOIO caiiTa V15 Bawiero npmbopa

PAS coxpaHsieT Bce faHHble CBA3W 1 KOHUrypauum Ans Bawero npubopa B 6ase AaHHbIX,
Ha3blBaeMou 6a3or faHHbIx carTa. [Npu HacTpolike npubopa xpaHUTe BCe HAaCTpoWkm B 6ase
AaHHbIX canTa, 4Tobbl PAS pacnosHaBana cBoncTBa npubopa He3aBMCUMMO OT TOrO, HAXOAUTCS MK
npubop B cetu (online) unun B aBToHomHoM pexume (offline).

Mpun yctaHoBKke PAS Ha BalleM komnbloTepe nanka “Sites” cosgaetcs B nanke yctaHoBku PAS.
PekomeHayeTcsa xpaHuTb 3aeck Bce 6a3bl AaHHbIX BalLMX CaiToOB.

YT06bI CO3aaTh HOBYIO 6a3y AaHHbIX A4S Ballero npubopa:

1. Bbibepute «[llapameTpbl npubopa» B MeHio KoHdwurypaums, a 3atem CauTbl
cnpaBsa Ha Bknagke «MapameTpbl npubopay.

MapameTpsl ‘ @

MapameTpel npubopa ] CoemHeHme ]

Caiir: |PM130 ~| Mogens: hd
KormyHukawia XapakTepucTiik npubopa
" MocnenosatensHeli nopT/Monem [wanasoH HanprRkeHaR: [690V+20% v
*+ |USB nopt
O Wererier BropuyHem Tok: | 5A -
Anpec npubopa: m Bropustei Tow 14: |54 -
WaermadmikaTop npubopa: | 1 JZ:I Meperpysxa no Toiy: |x400% -
Nepwop onpoca, c: | 1 3: Aranorosele BeDOAL | -
KonmeHTapun: AHanoroseiil paclmpuTens: | -
Momyne namam: | 256MB -
Cranpapt MK3: |EN 50160:2007 - Calitel

0K | Cancel |  moy |  Hep |
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2.

B ctpoke “Look in” BeiGepuTe nanky, roe 0yaeTt coxpaHeHa HoBasi 6asa faHHbIX.
Mo ymonuaHuio aTo nanka “Sites”. Beegute nmsa canta ana Bawero npubopa B
ctpoke “File name”, Haxvnte «HoBas», u 3atem Haxmunte OK.

-
m BrifepuTe Basy AaHHbX CalTa

25|

Look in: | | Sttes

Mame

(] DefaultSite
[ EM720_test
Eﬂ ezPac_Satec
Epmi301
Epmi7z

4 L

x| & & e B

Date modified i
09/08,2009 19:52
20/02/2011 1212
22/01/2007 1414
10/02/201013:51
28/08/2017 12:44 -

m

OEY

File name:

oK

Files of type: |BEISbI naHHe Access (*.mdb)

Hogaa

=

OybnupoBaTh

I KoMMeHTapMK:

OTmMeHa

o ]
=
[
=

Bo Bknagke «[lMapameTpbl npubopa» BbiGepuTe Mogenb Ballero npubopa B
cTtpoke «Mogenby.

B rpynne cTpok «XapaktepucTuku npubopa» onpegenute napameTp
CTaHOapTHOro BXOAHOrO Toka [Ansi Bawero npubopa, n Bblibepute pasmep
BHYTPEHHEN NaMsTu ANs 3anucy AaHHbIX. HacTporte napameTp neperpysky no
ToKy Ha “x400%” ecnun BaL npubop umeeT ctaHAapTHele (ANSI) TokoBbIe BXOAbI
20A, unu Ha “x200%” ansa TokoBbix Bxogos 10A (IEC).

Bbl MoxeTe 0o6aBuTh nobblie KOMMEHTapuK B none «KomMMeHTapumy», Takme Kak
MecToHaxoxdeHue npuGopa unu niobble Opyrue OaHHble, OTHOCSLMECs K
JaHHOMY KOHKPETHOMY CaWiTy.

Hacrpoiika kaHanoB CBA3M

Bbl MoxeTe o6MeHMBaTLCA AaHHBIMKU C BaWwWMK NpubopamMu Yepes nocrieaoBaTterbHbli nopT RS-
232, yepes VIHTepHeT, Yepes nokanbHyto ceTb Ethernet, unu 6ecnpoBogHyo COTOBYHO CBSA3b
CELLULAR (GPRS unu 3G), 4yepe3 USB-nopT, unv 4epes MoAeM.

YTtobbl HacTpouTb cBs3b ¢ PM180:

1.

Beibepute «[lMapameTpbl npubopa» B meHo KoHdurypauus. B rpynne cTpok
KommyHukaumsa Ha Bknagke «[lapameTpbl npubopa» BblbepuTe  Tvn
KOMMYHUKaLmMun 4ns Bawero npubopa.

3apaiiTe KOMMYHUKALMOHHbBIVM agpec npubopa, KoTopbln HasHaveH ans PM180.
Mpn o6bmeHe gaHHbIMK Yepe3 Ethernet nnu cotoBbIn Mmogem PM180 oTBevaeT Ha

no6o BbIOpaHHbIN BaMu agpec.

B ctpoke «[lMepuog onpoca» BbibepuTe 4acToTy, ¢ koTopon PAS oGHoBnsieT
[JaHHble Ha 3KpaHe, Koraa onpawveaeT npnbop Yepe3 MoHUTOp AaHHbIX PAS.

npOTOKOJ‘I CBA3N U HaCTpOIZKVI nopTa AOJIKHbl COOTBETCTBOBATb HaCTpOVIKaM, caenaHHbIM B BalleM

npubope.

CBA3b Yepes nocnepoBaTenbHbIA NOPT

Beibepute «[lMocnepoBatenbHbii nopT/Mogem» Ha Bknagke «[lMapametpbl npubopa», a 3atem
HaxxmuTe Bknagky «CoeauHeHuey, 4Tobbl HACTPOUTL NapaMeTpbl NOCNefoBaTENbLHOrO MNopTa.
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Bbi60op npoTokona cBA3U

1.

HacTpoiKM NpoToKOAa ll

Ha sknagke CoeavHeHve HaxmuTte MpoTokonl.

BPEMA DM#HAAHHA OTEETA! I 5000 3: HC

Bpema pazpoiga NepeaaqH: I 20 3: ME
MoneTor [1...5]: m

SaAepwKa NEPEASUH! ID 3: HE
MpoTokon: Im

84 I QTHEHS |

B none lMpotokon (“Protocol”), Bbibepute TOT e MPOTOKON CBA3W, KOTOPbLIN
yCTaHOBIEH B BawleM npubope.

OcTaBLUMeCa HacTpoOkM B 3TOM AUANOroBOM OKHE, Kak NMpaBuno, U3MEHSTb He
HY>HO.

B none «Bpems oxuaaHusa otBeTay onpegenvte MakcMMarnbHOe BpeMsi, KOTopoe
PAS pomkeH oxwugaTe oTBeTa npubopa nped Tem, Kak 00BbABUTL O
HEBO3MOXHOCTN coeauHeHuns. [pu coeguHeHWn Yepes COTOBbLI MOAEM 3TO
BpeMs MOXeT noTpeboBaTb HEKOTOPOWN KOPPEKTUPOBKN

B none «Bpewms paspbiBa nepegayny ykasaHO MakCUmanbHOE BpPeMsi NMpOCTOs,
koTopoe PAS >xpgeT nocrne npuema nocrnegHero cuMBonia coobLleHusl, YTobbl
3aKkpblTb CoeAuHeHMe. OTa HacTpoMka BaxHa Tonbko Torga, korga PAS
ucnonbdyet npotokonbl Modbus RTU wnnu DNP3 wnm IEC 60870-5. 310 He
BnusieT Ha kommyHukaumio Modbus ASCIl. 3HayeHne no ymomnyanuo 10 mc
0ObIYHO [OOCTATOMHO ANSl HafAEXHOW CBA3M, HO Harpy3ka Ha Ball KOMMbOTEP
MOXEeT MNOoBMMATb Ha Hero. Ecrnv Ha Bawem KomnblOTEpe 3anyweHO MHOro
npunoxeHun, PAS MoxeT ObITb He OOMyLLEeH AOCTAaTOYHO ObICTPO K OTBETY Ha
NoryyYeHHbIE CUMBOIbI, MOSTOMY OH MOXET 3aKpbITb CBA3b, NOka Npubop Bce elle
nepegaetT coobueHne. Ecnu Bbl YacTo nonyyaete coobueHne “Communication
failed”, aTo MmoxeT 03HauyaThb, 4TO «Break Time-out» fomkeH GbITb yBENUYeH. AT
BpeMsi fobaBnsieTcs K BpEMeEHU nepefadn coobLleHns, 04HaKo ero YpeamepHoe
yBenMyeHne 3aMeanseT CBs3b.

B none «lMoBTOpbI» yka3aHO KONMYECTBO NOMNbITOK, KoTopble PAS ncnonssyet ans
nony4yeHus oTBeTa OT YCTPOWCTBA B criydae cbos CBA3W, npexae Yem oobsBUTb
06 owmnbke cBA3N.

HaCTPOFIKa nocrnenoBaTesibHOro nopTa

1.

HacTpoiiky nocne A0BaTENb| ﬂ

Ha Bknagke CoeavHeHne Bbibepute COM nopT B none «YCTPOWCTBO», U 3aTEM
HaxMuTe «HacTponkmy..

CKopoCTE Nepeaaqm, GuTic:

BMTEI LaHHEL: ! Is vI
CTon-GuT: |1 "I
HETHOCTE:! IHET "I

[0]4 I QTMeEHE |
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2. Hactponite ckopocTb nepegaym ganHbix (baud rate) um dopmart faHHbIX Anis
nopta. Beibepute Ty xe ckopocTb Nepeaayn gaHHbIX U opMaT AaHHbIX, KOTOPbIE
yCTaHOBNEHbI B BalleM npubope, 3atem Haxmute OK.

Cea3b uepes moapem (B 6yaywem)

Bbi6op npoToKkona cBaA3un

Ha Bknagke CoeguHeHWe HaxmuTe lMpoTokon, n 3atem Bbl6epVITe HacCTPOMKM MpPOTOKONa, Kak

NoKas3aHo Bbllle AnA nocrneaoBaTeslbHOro nopTa.

HacTtpoika mogema

1. Ha Bknagke CoeaunHeHue BblbepuTe B none YCTPOWCTBO fOKanbHbI MOAEM,
yCTaHOBNEHHbIM Ha Bawem [1K, yepes KOTOpLIA Bbl CBA3bIBAE€TECH C BaLUNM
npnbopom.

2. Haxwmwute Ha TenedoHbl, 4TOBLlI [06aBUTL TenedOHHLIN HOMEpP YAANEHHOro
YCTPOWCTBA K CIMCKY TenedoHOB.

3. Bsegute TenedoHHbIN HOmMep B none «Homep TenedoHa», ecnm xoTuTe,
pobaBbTe KOMMeHTapun, HaxvuTe [JobaButb 1 3atem Haxmute OK.

4. B none «Homep TenedoHa» Bknagku CoeanHeHve BbiGeprTe HoMep TenedoHa
U3 cnncka, u 3ateM Haxmute OK.

CeAa3b uepe3 UHTepHeT

1. Haxmute Ha Bknagke CoeanHeHue.
2. Knuknute Ha «IP agpec» n BBeaute IP agpec PM180.

3. B none «[lpoTtokon», Bblbepute npoTokon cBsA3M ana TCP noprta. PAS
aBTOMaTM4ecKkM HacTpavBaeT Homep nopta TCP B nome «XocT nopTy,
COOTBETCTBYHLLEM BbIOpaHHOMY NpoTOKoNy. Micnonb3ynte cneayoLume crnpaBky,
4TO6bI NPOBEPUTL HAcTponky nopta TCP:

502 - Modbus RTU
20000 - DNP3.0
2404 - IEC 60870-5
m— =
MapameTpbi npuiopa  CosmHeHne ]
WHTEpHET
" Wmn nomena:
|
| {* IF agpec: Kaoam otBETE, C: ’ﬂ YnaneHoe coemHenns
192 168 . D . 203
Monemok: m |
Moakniouerme:
¥ocT nopT: ’ﬂ MpoTokon: |M0dbus RTU/TCP ﬂ | ﬂ
| B | | |
| =l | | |
oK | cance | | b |
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4. Bbl Takke MOXeTe HacTpouTb Bpemsi, B TeuyeHue koTtoporo PAS oxupgaet
COoefiMHeHus, npexae Yem o06bABNSATb 06 owunbke, U KONMYECTBO MOBTOPOB,
koTopble PAS vcnonb3yeT Ans nonyyeHunst oteeta ot npubopa npu cboe cBA3N.

Cea3b uepes coToBbiM Mopem yaanéHHoro poctyna (GPRS-2G
or 3G)
HacTtpoiika cotoBom cBsasu CELLULAR (GPRS-2G or 3G)
Ons cBaA3u Yyepe3 COTOBLIM MOAEM:
1. Ha sknapke MNapameTpbl npubopa BeibepuTe NHTEPHET.
2. Haxwmute Ha Bknagke CoeanHeHue.

Configuration |

Instrument Setup  Connection |

r Internet

= Domain Mame:

i+ |P Address Wit for answer, sec: I 300 3: — Dial-up Connection
172 016 167 . 224 ¥ AutaDial
I Eetries: I 1 3:
Connection:
HostPat [S02 =] Protocek [Modbus RTUATCF ] |GPRS Cornection to 934 |~ |
— Senal Fort / Modem
Device: ICOMI j Laotfigure | Fratocal | Femate |
Fhane NUMbE"I j Phores | Canrest | Hangup |

0K I Cancel | Apply | Help |

3. Haxwmute «IP agpec» (“IP Address”) n BBeauTe IP agpec, KoTopblii
Ball npubop nomyyun OT MOCTaBLLMKa COTOBOW CBSA3M Mpwu
perncrtpauumn B cotoBon cetu. Bel moxete Hantn CELLULAR IP
agpec npubopa Ha cTpaHuue GPRS Ha gucnnee nHdopmaumm o
npubope (cmotu B MMaBe 3) Unn B OManoroBOM OKHE HACTPOWKM
yaaneHHoro ceteBoro goctyna B PAS (cmotpu Mooem/GPRS IP
agpec B MeHo Hactponkun yaanéHHoro goctyna B [aBe 6)

4. B none [Mpotokon (“Protokol”) BbiGepuTe npoTokon cBA3WM Ans
nopta GPRS TCP PM180. XocT nopT YycTaHaBnuBaeTcs
aBTOMaTM4eckn, korga Bbl BblOvMpaeTe npoTtokon. Beibepute
“Modbus RTU/TCP” pna Modbus/TCP, wunn “DNP3” pgns
DNP3/TCP.

5 B none «Kpatb oTBeTa» (“Wait for answer”),
HacTpouTe BpeMsi, B TeyeHne kotoporo PAS pgormkeH goxaatbes
CoeaIHeHus1, npexae 4YeM coobuwatb 06 owmnbke, U KONMYecTBO
NMOBTOPHLIX MOMbITOK, KoTopble PAS pomkeH ucnonb3oBaTb ONis
nonyyeHusi otTeeTa oT npmbopa npu cboe casA3N.

6. B none TMogkniodeHne (“Connection”) BbiGepuTe yganéHHoe
coeavHeHne, koTopoe Bbl co3ganu ana PM180. Cmotpute
YpanéHnHoe ceteBoe nogkmoyeHne (Dial-Up Networking) ans
MHopMaLuun, Kak co3gaTb yaanéHHoe coeguHeHuesee (Dial-up
connection) B Windows.

7. MoctaBbTe chnaxok ABToHabop (AutoDial), ecnu Bbl XoTUTE, YTOOLI
PAS aBTOMaTU4eCKN COEAUHSANCS C BalUMM NpMOOPOM Kaxabli pas,
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Korga Bbl obpallaeTech k HeMy yepe3 PAS; B MPOTUBHOM cryyae
Bbl JOMMKHbI BPYYHYHO YCTaHaBn1BaTb Balle coeaMHEHNe.

Cea3b uepes USB

Ha Bknagke «MapameTpbl npubopa» Beibepute USB nopTt, 1 3atem HaxxmuTe OK.
Hacrpouka npm6opa

CospnaHue HacTpoek ansa npubopa

PAS nosBonsieT BaMm NoArotoBUTb AaHHbIE HACTPOWKM ANS Bawlero npubopa B aBTOHOMHOM
pexume (off-line) 6e3 HeobxoanmocTu nogknoveHus npudopa k MK.

BbibepuTe canT npnbopa 13 cnucka Ha naHenu MHCTpymeHToB PAS, a 3aTeM BbiGepuTe HyXXHyH0
rpynny HacTpoek u3 MmeHto Hactporiku. LLlenkHuTe Ha Bknagke ¢ HaCTPOMKOM, KOTOPYIO Bbl XOTUTE
€o3faTb UM U3MEHUTb, 1 3aMoJIHUTE NOMS C HEOOXOANMBIMM AAHHBIMU KOHUIypaumu Ans BaLlero
npubopa. HaxmuTte kHonky « CoxpaHuTb...», YTOBbI COXpaHUTb AaHHble B 6a3e AaHHbIX canTa.

© 3amevaHue

Bcerpa cHavana HacTpauBanTe M cOxpaHsaWTe OaHHble basoBble HacTpovku B Gase OaHHbIX canta. PAS
MCMOmb3yeT 3TN AaHHble B KayecTBe 6a30BoM MHpOpMaLIMKM Npy opraHM3auum Apyron HacTpovikv npudopa.

YT100bI COXpaHUTL BalLW HACTPOVKM B Apyroi 6a3e AaHHbIX canTa, BbibepuTe ee 13 naHenu annos.
HaxmuTe OK.

KonupoBaHue HacTpoek B 6a3y aaHHbIX npubopa

YUTo6bl MOBTOPHO UCMOMb30BaTh HACTPOWKU C APYroro canTta, Bbl MOXeTEe NpOCTO CKOMMPOBAaThb UX B
cylwecTBytoLLyto 6a3y faHHbIX cavita. Haxmute OTKpbITh, BbiOepuTe HyxHYt0 6a3y AaHHbIX canTa 1
HaxMmuTe OK. OTkpbiTagd HacTporka KonupyeTca B 6a3dy [AaHHbIX Bawero canta.
Bbl Takke MOXeTe CKOMMpOBaTb BCE HACTPOWKM U3 ofHOM 6asbl AaHHbIX calTa B apyryto 6asy
AaHHbIX caviTa. Belbepute cant npmbopa M3 cnvcka Ha naHenu UHCTPYMEHTOB, U3 KOTOPOro Bbl
XOTUTE BOCMPOM3BECTN HACTPOMKM, a 3aTem BblbepuTte «KonupoBaTb B ..» B MeH HacTtpovikn
BbibepuTe 6a3y AaHHbIX caliTa, B KOTOPYH HYXXHO CKOMMPOBAaTb HACTPOWMKU 1 HaxmMuTe KHorky OK.

3arpyska HacTpoek B npubop

PAS nossonsieT Bam 0OHOBMATb KaXAyto HAaCTPONKY Ha Ballem npubope no ogHomy B ntoboe
BPEMS UNK 3arpyxaTb BCe HACTPOWKy BMecTe 13 6a3bl AaHHbIX canTa.

Y7066 0OHOBUTL ONpeAeneHHyto HacTPOKKy B Ballem npubope, HaxmuTe kHonky On-line & Ha
naHenu nHcTpymeHtoB PAS, Bbibepute cant npubopa 13 cnvcka v BbIoepute HyxXHyto rpynmny
HacTpoek B MeHto HacTporiku. [NepengnTte Ha BKNaaKy HAaCTPOWMKN, KOTOPYIO XOTUTe 3arpy3nTb B
npuéop, n Haxxmmte OTNpPaBUTb.

UTtobbl 3arpy3nTb cpasy BCe HACTPOMKM B BaLl Npubop, Haxxmute kHornky On-line g% Ha nanenm
nHctpymeHTtoB PAS, BbiGepuTe cant npubopa ns cnucka v Boibepute «3arpyanTb HAaCTPOWKN B
npubop» B MeHto HacTpoiiku.

CoxpaHeHuMe HacTpoek us npubopa
YT0ObI 3arpy3nTb HacTpPoOWKy ¢ npubopa B 6a3y AaHHbIX cawTa, HaxmuTe kHonky On-line ¥ Ha

naHenun uHcTpymeHtoB PAS, Bbibepute canT npubopa u3 cnucka u BblbepuTe «CoxpaHuTb
HacTpoVikn 13 npubopa» B MeHto HacTpouiku.
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Nnasa 6 lNMporpammupoBaHue PM180

B aton rmaee onucbiBaeTcs, Kak Hactpoutb PM180 ans KOHKpeTHOW cpefbl U MPUMOXEHUS C
nomouubto PAS. YTobbl nonyuntb AOCTYN K ONuusaM KOHUrypauumn sawlero npubopa, Bbl JOMKHbI
co3pgatb 6a3y AaHHbIX carTa Ans ceBoero npubopa, kak nokasaHo B [naee 5.

ABTOopU3auusn

Ecnu npuGop sawuweH naponem (cMoTpy MeHio koHTpons gocTtyna B [nase 3), Bam Gynet
npeanoXeHo BBECTU Naporib Npy OTNpaBKe HOBbIX AAHHbLIX HACTPOVKM B NpuGop.

Tpebyerca aBTDpH3aL[Hﬂ:..

MNaponk: I *
04 I OTHMEHA |

Beegute naponb n Haxmnte OK. Ecnn aBTopusauus npovigeHa ycnewHo, PAS He 6ypeT 6onblue
crnpawmvBaTtb Naposnb A0 3aBepLUeHUsa ananora.

N3MeHeHMe HacCTpoeK noprta

HacTtpoika nopToB CBA3M

YT0ObI BOWTU B AMAnNoroBoe OKHO HACTPOWKM, BbibepUTe CalT B CNUCKE Ha NaHENn MHCTPYMEHTOB
PAS, Bbibepute «HacTporikn KOMMyHUKaLMM» B MeH0 HacTponku, a 3aTeM LenkHUTe Ha BKnagke
«HacTponkn nocnegoBaTtenbHbix NOpToB». B none MNopT BbIOepUTe HyXHbIN NOPT YCTPOWCTRA.

PM180_95 - Hactpoiikn muuyﬂuuauu- ﬂ
HacTpoitkn knneHta ExpertPower ] HacTpoii KnweHTa yesaomneqnia TCP ]
CeTeBble HAaCTPOMKM ] HacTpoiikn yoaneHHoro noctyna ] HacTpoiikn knneHta SNTP ]
MopTs! MPAMOro YrPEENEHIA Hacpoiitn nocnenosaTensHLLX NopTOS
Mopt: hd
MpoTokon Modbus RTU ﬂ
MHTepdeiic RS-485 |
Appec npuopa 66
CropocTe nepegaun, Gutic 19200 ﬂ
©opMaT gaHHbX BN |
CTS e
RTS e
JagepxKa 0TBETE, MC 5
Bpema paspbliEa NEpegaym, Mc 4
Pesum nopra ——-
TadAmayT oTBETa, MC —
Omepeime Coxparnts... | Mo ymonuaHmo | Mevame | QOmpaewTe | MNonyun e |

ok | cancel | | hep |
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YToObl M3MEHUTbL HACTPOWMKM MopTa B Ballem npubope, BbIGEpPUTE HyXXHble MapamMeTpbl nopTa u
3atem HaxmuTe OTnpaButb. CBeAEHMA 0 OOCTYMHbIX NapameTpax CBs3n CMOTpU B pasgene MeHo
HacTpoeKk KOMMyHuKauumn B [nase 3.

Hactpounka ETHERNET - nokanbHOM ceTu

YTtobbl BONTM B ANAroroBoe OKHO HACTPONKK, BbibepuTe caiT npubopa 13 cnvucka Ha naHenm
MHCTpyMeHTOB PAS, BbiGepuTe «HacTponkm KOMMyHUKaLmMm» B MeHo HacTponku, a 3atem
nepenguTe Ha Bknaaky «CeTeBble HACTPOMKUNY.

YT100bI M3MeHUTL HacTpolikn Ethernet Ha Bawem npubope, BoiGepuTe HyXXHblE NapameTpbl U 3aTeEM

HaXXmMute OTI'IpaBVITb.

Hactpoit knrerta Expert Power I HacTpomn knuenta yeegomnernin TCP
MopTel NPAMOro YNPEENEHUA I HacTpoin nocneaoeaTensHeEX NOPTOE
CeTesbie HACTPOMKK HacTpoiiku yaaneHHoro gocTyna | HacTpoiitu knweHTa SNTP

TekyWwHe NapamMeTpbl CETH

IP agpec 192 . 168 . 99 . 95
Macka nogceTw 235 .255 .255 . O
LUnos ceTH No yMonyaHun 152 . 168 . 99

MAC agpec 000SFOO0TSFC

IP agpec 192 . 168 . 99 . 95
Macka nogceTu 255,255 .255 . 0
Linos ceTH No yMonyaHdumn 192 , 168 . 9% . 1

Mcnonwsosate DHCP -

BTopuuHsbld nopT TCP —_

IP agpec nepenydoro DNS o .0 .0
IP apgpec sTopryHoro DNS o .0 .0
TalimayT HEaKTHEHOCTH COBQUHEHUA, C 120

Appec npubopa ——

OmpbITh Coxparits .. |I'Iogmonuaﬂmo| MNevats | OmpaenTs | Namyuam |

ok | cancsl | s | Hep |

Hacrpouka ypanénHoro pocryna (CELLULAR) - o6was cetb

BbibepuTte «HacTpovikn KOMMyHUKaUMM» B MeH HacTpoviku, n 3aTeM Haxmute Ha
BKNagke «HacTtpowiku yganéHHoro gocTtyna.
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==

HacTpoika knnenta Bxpert Power I Hactpoitar knueHTa yeegomneHiad TCP
MopTe! NpAMoro yNpaeneHus | HacTpolik nocnegoeaTensHLX NopToE
CeTeBbie HACTDOAKK HacTpoiikw yaanesHoro nocTyra HacTpoika knienta SNTP

Tekywne napaMeTpsl CETH
NokaneHsin IP agpec 0.0 .0 .0

MapameTpbl cOEOUHEHHA
NokaneHsli IP agpec 192 . 168 . 10 . 203
Macka nogceTu 255 .255 . 0 . 0
Y¥ganexHoi IP agpec/CeTenon wnws 192 . 168 . 10 . 204
MNonwiTok Habopa 3
Bpema oHaaHUA COBOUHEHWA, C 30
Bpema Mexgy NonbITEaMu, © 10
BpemMa HeakTHBHOCTH go oTdoR, © 0
SBOHKDE g0 OTEETA 0
CTpoka WHULMANUSALMK MOgEME ATEFEN&DZEKIECT
Nepuwog asTocbpoca, vace (0 = Hukorga) | O

CueT nposangepa
Homep Tenedoda g
IIMA nonb3oBaTenA
Naponk Bxoga
lma Toukw goctyna (APN) GPRS internet
OmepbITh CoxpaHiTh.. | Mo ymonuaHmo | MNevats | Ompaeuts | MNanyuams |
ok | Cancd | i | Hep |

B cneaytollelt Tabnuue nepevncrieHbl AOCTYMNHbIE OMNLMU MNOAKTHOYEHMS.

MapameTp Onuun Mo ymonuyaHuio Onucadue
MapameTpbl coeanHeHUs1

IP appec 192.168.10.203 IP apgpec B ynanéHHoOM MOAEMHOW CeTu
PPP. He ncnonb3yetcsa B cetn GPRS.

Macka nogcetu 255.255.0.0 Macka nogcetn B cetu PPP/GPRS

YpanéHHbin IP 192.168.10.204 CeteBon wnw3 B cetm PPP. He

agpec/CeTeBoi W03 ucnonb3yetcs B cetn GPRS.

MonbiTok Habopa 0-1000, 0 KonnyectBo NOMbITOK MOAKMOYEHNA K

0 = NOCTOSAHHO yaaneHHomMmy moaemy, ecnum coeguHeHue

He YBEHYarocCh YCNexoM.

Bpewms oxupganusa | 0-9999 cek 120 Mopgem npekpaliaeT BbI30B, €CNM He

coefuHeHus CBA3bIBAETCA B  TEYEHWe  BpPEeMEHU
OXVAaHWA coeguHeHns (TanM-ayTa).

Bpems mexay nonbitkamu | 0-9999 cek 60 BpemeHHas 3apepxka mexay noBTopamu.

Bpemsa HeaktuBHOCTM o | 0-9999 sec 0 Mogem  npekpawaeT Bbi30B, ecnu

oTbos 0 = HuKoraa HaxoauTcst B npocToe 6ornbliue 3aaaHHOro
BpEMEHU HEaKTUBHOCTM

3BOHKOB [0 OTBETA 0-99 0 KonunyectBo 3BOHKOB Mepef TeMm, Kak

0 = HuKorga MOAEM OTBETUT Ha BXOASALUUA 3BOHOK OT

yAanéHHoro mogema. He ucnonb3yetcs B
cetn GPRS.

Ctpoka uvHuuManusaumm AT&F&D1&C1 CTpoka uvHUUManM3auMm Mopema o

Moaema yMornyaHuto. He meHATb.
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Mapametp | Onuuu | Mo ymonyaHuio | Onucaxune
Cuért nposavigepa (ISP Account)

Homep TenedoHa *O0# Homep TenedoHa nposangepa ISP.
Homep no ymonuaHuio obecneunsaet
coeaunHeHne c cetbto GPRS pgna Baliero
mopgema GSM/GPRS PM180.

Mmsa nonb3oBaTtens Mmsa nonb3oBaTtens ansa Bxoaa B VIHTepHeT
(ecnu TpebyeTcs).

Maponb Bxoaa Maponb onsa Bxopa B WHTepHeT (ecru
TpebyeTcs).

Mwms Toukmn poctyna (APN) internet Nms APN MOBMNBHON cetn

GPRS (MpOKOHCYbTUPYNTECH C  OnepaTopoM
Ballen cetn)

© 3ameyvyaHue

He meHanTe napameTpbl NOAKNIOYEHNS MoAeMa Mo ymMon4aHuio. npOKOHCyﬂbTMpyﬁTer C Ballum onepaTtopom

cet GPRS, ecnv Heo6X0AMMO paclUMpUTbL Macky NoaCEeTH CeTu.

Hacrtpounka knueHta SNTP

BbibepuTe «HacTponkm KOMMyHMUKaLMMy B MeHIO HacTpoiiku, a 3aTeMm LWENKHUTE Ha
Bknagke «HacTtpowiku knneHTa SNTP».
KnneHT SNTP moxeT obecneumBaTb NEpMOaUYECKYHO CUHXPOHM3aLMIO YacoB
npubopa c obwenoctynHeiM SNTP-cepBepoM unu ¢ BawmM fiokarnbHLIM CEPBEPOM,
€Cnu OH NoAAEPXMBAET 3TOT CEPBUC.
YT06bI CHXpOHM3MpoBaTh Yackl Yepe3 SNTP, Buibepute SNTP B kayecTse
MNCTOYHMKA CUHXPOHM3aLIMM YacoB B JloKanbHbIX HACTPOMKaX.

CeTesbie HACTROMKKA |

HacTpoiiky knueHTa ExpertPower I
MopTel NpAMoro yNpasneHwa I
Hactpoiv yaaneHHoro goctyma

[t

HacTpoiiky knueHTa yeenomMmneHmid TCP

HacTpoikk nocnenosaTensHLE NOPTOE
Hactpomas knnenta SNTP

Ompbims

KnuenTt SNTP paspewsH Oa b
MNepnog onpoca, c 500
IP agpec nepeWyHoro cepeepa SNTP 192 . 36 . 143 . 151
IP agpec BTOpWYHOrD cepBepa SNTP 130 . 149, 17 . 21
ConpaHuT:. .. | Mo ymonuaHu | Mevam | OthpaeuTE | MonyuuTe |

oc ]

Cancel | Apply | Help |
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B cnepytoweit Tabnuue nepeymcrneHbl UMeoLmMecs onumm

MapameTp Onuum Mo ymonyanuio | Onucanune

KnueHt SNTP Her, Oa Het Pa3peluaeTt onepaumu KnueHTa

pa3peLuén SNTP

Mepwvopg onpoca, ¢ 60-86400 c 600 c Bpewms, ocTatolleecsa o 3anpoca
BpemeHu oT SNTP cepBepa

IP appec nepBuyHoro 192.36.143.151 |IP agpec nepsuyHoro cepsepa SNTP

cepsepa SNTP

IP agpec BTOpMYHOro 130.149.17.21 |IP agpec BTopnyHoro cepepa SNTP

cepsepa SNTP B Cryyae BpEMEHHOW HEAOCTYMNMHOCTH

nepBUYHOro cepeepa
IP appeca cepepa SNTP no ymonyaHuio OTHOCATCS K CepBepaM YHUBEPCUTETOB
Crokronbma v beprnivHa.

Hacrtpounka kuenta eXpertPower

PM180 nmeeT BCTpoeHHbI KnneHT eXpertPower™, koTopbiii ob6ecneyrBaeT CBA3b C CEPBEPOM
eXpertPower™ - co6cTBEHHBIM MHTepHeT-cepBucom SATEC. CoeauHeHus ¢ cepBepom
eXpertPower™ o6pabaTbiBatoTCsl Ha NEPUOLNYECKO OCHOBE.

YT0ObI BOWTK B 4UANOroBOE OKHO HACTPOWKM, BbIGEpUTE CalT B CMMCKE HA NaHenn MHCTPYMEHTOB
PAS, BbiGepuTe «HacTponkm KOMMyHUKaumMm» B MeHI0 HacTpowiku, a 3aTtem LWenkH1Te Ha BKNaake
«Hactponkn knneHta ExpertPower».

[MNopTel NPAMOro yNpasneHuA I HacTpoiikm nocneposaTensHL NopTos
CeTeBbie HAaCTROMA I Hactpoliks yaaneHHora pocTtyna I HacTpolita knmedta SNTP
Hactpoiikn knuenta ExpertPower I HacTpoiikm knueHTa ysenomneHui TCP

HacTpodkW KnwexTa ExpertPower

IP agpec cepeepa ExpertPower 207 232 .60 . 18
NopT cepeepa ExpertPower 5001
Knuent ExpertPower paspeweH HeT ﬂ
BpemA go cnegyiwel ceccu, MUH 1
CoeguMHEHHE YEPES CETh Ethernet ﬂ
TalmMayT HESKTUBHOCTH COSOUHEHNA, MUH 1
OmpeITe CoxpaHuTe... | Mo yMonYEHKD | Nevats | Ornpaeure | Manyymte |

oK | Canced | b | Hep |

B cnepytowen Tabnuue nepeuncneHsl umetowmecs onuun. OBpatutech K Balemy npoBaigepy
cepsuca eXpertPower 3a npaBunbHLIMM HAacTporikaMmu exXpertPower.
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rnABA 6 NMPOrPAMMMPOBAHMUWE PM180
MapameTp Onumm |Mo OnucaHue
ymMon4yaHuio
IP agpec cepsepa XPW 207.232.60.18 | IP agpec cepsepa eXpertPower
MopT cepeepa XPW 0-65535 | 5001 CepsucHbIvi nopT TCP cepsepa
eXpertPower
Knuent XPW paspewéH |Her, [a Het PaspeluaeT onepauum knueHTa
eXpertPower
Bpems go cnepytoLien 1-99999 Bpewms, octatowieecs o cnepyowien
ceccun, MUH ceccum cBA3mn
3amevaHus:
1. Ecnu Bbl He ncnonb3yeTe cepBuc eXpertPower™, He paspeluaiTe KIMEHT
eXpertPower Ha Bawem npubope.
2. He uameHnsiite HacTpoliku nepuoaa ces3n. Cepeep eXpertPower o6HoBnsieT

MX aBTOMaTU4eCKN.

Ba30Bble HACTPOUKH

Mepen Havanom paboTbl ¢ Npubopom onpeaennte 6a3oBy MHOPMaLMIO O BaLlen

3NEKTPUYECKON CETU.

YTo6bl BOWTM B AManor HacTpoiiku, Beibepute caiT npubopa 13 cnucka Ha NaHenu MHCTPYMEHTOB
PAS, a 3atem BbiGepuTe «O6LLMe HAaCTpONKuy» B MeHI0 HacTpownku.

EazoBkle HACTROMKK

[vcKpeTHele BX0 b | PenefHble Boxo AL I CugTumrm | Koppekua TpaHchopMaTopos I Tamepsl I TNoKansHEIE HACTRORKK I

Onwm npuBopa | YeoTaskn |

OCHOBHBIE HACTDOWKH

Pexum nogrnoyeHns

]

AHanoroeele BRI | Aranorosele Exo0s!

4LN3

[

Kozdidr. TpaHc@opMalnun HaNpaeEHHA

1

BTopuyHOE HanpAxeHne (NuHelHoe), B

400

Kozdidr. TpaHc@opmauun Hanpaxeqna V4

1

Bropuuytoe HanpAxenue V4, B

400

MepBnyHLIA TOK TR, TOKE, A

100

NepEUYHLIA TOK TR, TokS 14, A

100

HomunaneHan yacroTa, My

50

Mopagor das

HacTpoWKW MaKc. WHTEPBanbHLIX 3HaYeHWA (demands)

EH[ED

ABC

| HTepBan ycpeqHeHUA MOWHOCTH, MUH 15 ﬂ
Kon. WHTEPE. B CKONb3AWEN YCpegH. MOWH. 1 ﬂ
Bxog CHHXP. HHTEpEANa YCpegHEHHA Yacel npubopa ﬂ
IHTEepEan YCPEHEHHA HANPAMEHHA, C 500
lHTEepEan YCPEGHEHHWA TOKE, C 500
lHTEepBan YCPEQHEHWA KOG, rapMOoHUE, C 500
Cmeprime CoxpatnTe... | Mo ymonuyaHuo Mevam | OThpaemTE | Mamure |
ok | cacel | b | Hep |

B cneaytolueit Tabnuue nepevncrieHsl MMetowecs onumum npubopa.

OnucaHue

Oonuwmsa Owana3oH Mo ymonuyaHuto
OCHOBHbIe HaCTPOMKHN
Pexum nogknoyeHns CmoTpu «Cxembl 4LN3
noaknr4veHunsa»
HWxe

Cxema nogxntoueHusi npubopa

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM
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FrnABA 6 NMPOrTrPAMMMPOBAHMUE PM180
Onuums OvanasoH Mo ymon4yaHuto | OnucaHue
Koaddh.TpaHchopmaumm 1.0 - 6500.0 1.0 Koadhdh. TpaHchopmaumm TpaHcopmaTopa
HanpsbkeHus 1 ans Bxogos HanpshkeHsi (OTHOLLEHNE NEPBUYHOTO KO
V1-V3 BTOPUYHOMY)
BTopuyHoe HanpsbkeHune 10-690 B 120 BTopuyHoe nuHenHoe HanpsixeHve
(nuHenHoe), B TpaHcdopmaTopa HanpsKeHUs
Koadhd.TpaHchopmanum 1.0 - 6500.0 1.0 Koadhd. TpaHchopmauum TpaHchopmaTopa
HanpsbkeHnsa ang sxoga V4 HanpshkeHus Ans V4 (oTHoLeHWe NepBUYHOro
KO BTOPUHHOMY)
BTopuyHoe HanpsikeHve V4, | 10-690 B 120 BTopunyHoe HanpsikeHue TpaHcdopmartopa
B HanpshxkeHuns ans V4
[MepBUYHbLIN TOK TpaHcd.Toka | 1-10000 A 5 [MepBUYHbLIN TOK hasHoro TpaHcopmaTopa
ans exogos 11-13, A TOKa Ha CTaHAapTHbIX Bxodax 5A
MepBuYHbIV TOK TpaHcd.Toka | 1-10000 A 5 [MepBuYHbIN TOK ha3HOro TpaHcdopmartopa
ons Bxoga 14, A ToKa Ans |4 Ha ctaHgapTHbIX Bxogax 5A
HomuHanbHas yactoTa, 'y 50, 60 Ny 50 (60 ansa HomuHanbHas yactoTa
CeepHom
Amepukm)
Mopsagok da3s ABC, CBA ABC HopmaneHasa nocnegoBaTenbHOCTb has
HacTpoiikn
MaKC.UHTepBanbHbIX
3HavyeHun (demands)
WHTepBan ycpeaHeHus 1, 2, 5,10, 15, 20, 15 OnuHa gemaHg-vHTepBana aAnst BblYMCIEeHNUN
MOLLIHOCTH, MUH 30, 60 [OemMaHaa MOLLHOCTU
Konwy.nHtepeanos B 1-15 1 KonunyectBo 6rokoBbIX AeMaH4-MHTEPBAroB B
CKOnNb3sLWen ycpeaH.MOLLH. cKonb3sieM AeMaHae (Ckonb3sien
yCpeaH.MOLLH.)
Bxoa cuHxp.MHTepBana Yacsl npmbopa, Yacbl npnbopa Bxop cuHxp.aemaHa-uHTepBanoB (MHTepBanoB
ycpeaHeHusa DI1-D148 ycpegHeHusi). Ecnu B kavecTBe Bxoda
(amckpeTHble Bxoabl CVHXPp.onpeaenéH ANCKPeTHbIN BXOA, (PpOoHT
1-48) mmnynbca o6o3HavaeT Havano geMaHa-
VHTepBana
WHTepBan ycpeaHeHns 0 - 9000 cek 900 [OnvHa gemang-vHTepBana 4ns BblYUCNEHN
HanpsHkeHus, ¢ nemaHga HanpsbkeHus
MHTepBan ycpegHeHust Toka, |0 - 9000 cek 900 [OnvHa gemang-vHTepBana 4ns BblYUCNEHN
c nemaHga Toka
WHTepBan ycpeaHeHns 0 - 9000 cek 900 [OnuHa gemaHa-vHTepsana Ans BblYUCIEHUN
KO3 d. rapMOHUK, C AemMaHaa koadd. rapMoHUK
Koacbh. TpaHchopmauum HanpskeHns onpefensercsa  Kak OTHOLIEHME MEPBMYHONO  HampshKeHust

TpaHcdopMaTopa K €ero BTOPUYHOMY HanpsbkeHuo. Hanpumep,
TpaHchopmaTopa coctaenseT 14400 B, a BTopnyHoe HanpshkeHne - 120 B, To KoadhpuumneHT TpaHchopmaumm =
14400/120 = 120.

CxeMbl NoaknoYeHus

€eCclnin nepBuYHOE HanpsaXxeHwe Ballero

Mmetowmecs pexxumbl NOLKITHOYEHNS] NEPEYNCTIEHDbI B cne,qyrou.l,eﬂ Tabnuue:

Pexunm OnucaHue
noaKn4veHus
30P2 TpéxnpoBoaHOe coefMHEHME OTKPbITbIM TPEYroNbHUKOM,
ncnonbe3yrouwee 2 TpaHchopMaTopa Hanps>XeHns n 2
TpaHcdopMaTopa Toka (2 anemMeHTa)
4LN3 4-nNpoBOAHOE COeAMHEHME 3Be30M, ucnonb3ytouee 3 TpaHchopMaTopa Hanps>KeHns u 3
TpaHcdopmMaTopa Toka (3 aneMeHTa), oTobpaxkeHne hasHbIX HanpsXXeHU
3DIR2 3-NpoBoAHOE NpsiIMoOe coeAMHEeHUe C UCMOoNb30BaHNEM 2
TpaHcdopMaTopoB ToKa (2 anemMeHTa)
4LL3 4-nNpoBOAHOE COeAMHEHME 3Be30M, ucnonb3ytouee 3 TpaHchopMaTopa Hanps>KeHns u 3
TpaHcdopmaTopa Toka (3 aneMeHTa), oTobpaXkeHne NMUHENHbIX Harnps>XeHnn
30P3 TpéxnpoBoAHOE COeANHEHNE OTKPbITbIM TPEYIrOIbHUKOM,
ncnonb3ytouwee 2 TpaHcopmaTopa Hanps>XeHns u 3
TpaHcdopmaTopa Toka (22 aneMeHTa)
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Pexunm OnucaHue
noAaKn4veHus
3LN3 YeTbIpEXNpoOBOAHOE COeANHEHME 3BE3A0M, Ucnonb3ytoLlee 2
TpaHcdopMaTopa HanpsxeHusa n 3 TpaHcdopmaTopa Toka (22
3N1eMeHTa), oTobpaxeHue asHbIX HanpsXXeHnn
3LL3 YeTbIpEXNpoOBOAHOE COeANHEHME 3BE3A0M, Ucnonb3ytoulee 2
TpaHcdopMaTopa HanpsxeHusa n 3 TpaHcdopmaTopa Toka (22
3/1EMEHTA), 0TObpaxeHne UHENHbIX HaMpsXeHWn
3BLn3 TpéxnpoBoaHOe coefnHeHNe pa3opBaHHbIM TPEYrobHUKOM
(Broken Delta), ncnonb3sytouwee 2 TpaHchopmaTopa
HanpskeHus n 3 TpaHcdopMaTopa Toka, oTobpaxeHne dasHbIX Hanps>XeHUN
3BLL3 TpéxnpoBoaHOe coefnHeHNe pa3opBaHHbIM TPEYroNbHUKOM
(Broken Delta), ucnonb3sytouiee 2 TpaHchopmaTopa
HanpsXeHusa n 3 TpaHcdopMaTopa Toka, OTobpaxeHune NMMHENHbIX HanpsXXeHun

B pexxumax nogkntoveHnst 4LN3, 3LN3 1 3BLN3 nokazaHus HanpsKeHus 4nst MMH/Makc HanpsbkeHUn
W OEeMaHOOB HanpshkeHW npeacTaBnsaloT cobon dasHble HanpshkeHus (dasa-HewTpanb); B
NPOTVBHOM crny4ae OHW OyayT NMHENHbIMK HanpskeHnsMmu. Ocumnnorpammbl HanpsixkeHus u
rapMoHvkn B pexumax nogknovenns 4LN3, 3LN3 n 3BLN3 npegcrtaensior cobow asHble
HanpsbkeHus (casa-HenTpanb); B MPOTMBHOM Cry4yae OHM OyAyT nokasbiBaTb fMHEVHbIE
HanpspKeHus.

Onuum npubopa

OTM HaCTPOVKM NO3BOMAIOT pa3peLuaTb Unu 3anpeLlatb ONUMOHanbHbIE BbIYMCAEHNS U U3MEHATb
onummn npubopa, BeiGUpaemble Nonb3oBaTenem.

YT10ObI BOWTK B AUanor HacTponkK, BbibepuTe canT npnbopa 13 cnmcka Ha naHenn MHCTPYMEHTOB
PAS, BbibepuTe «O6Lmne HacTporku» B MeHI0 HacTpolika, a 3atem nepevauTe Ha Bknagky «Onumm
npubopay.

B cnegytowen Tabnuvue nepedmcneHbl 4OCTyNHbIE onuun npubopa.

Onuwms | Avnana3soH | Mo ymonanmo| OnucaHue
Onuun MoLLHOCTU/3HEeprumn
Pexum BbluncneHms S=f(P, Q) S=f(P, Q) MeTog, ncnonb3dyembin Ana pacyeta
MOLLIHOCTH (vcnonb3yet pPeaKTUBHOW 1 MOSTHOW MOLLHOCTM (CMOTPU
PeaKTUBHYIO MOLLH.), HWke «PexXnMbl BbIYMCNIEHNST MOLLHOCTUY )
Q=f(S, P)
(vcnonb3yet
HeaKTUBHYIO MOLLH.)
Mpenen namepeHus 10,000 kBt 1,000,000,000 3HayeHne, Npu KOTOPOM CHETUYUKN SHEPTUM
dHeprnm 100,000 kBT nepexoasT Yepes HomMb

1,000,000 kBT
10,000,000 kBT
100,000,000 kBT
1,000,000,000 kBT

[ecAaTnYHbIX 3HaKoB B 0,123, 4 0

3Heprnm

HacTtpoiikn koachch. rapm. UckaxxeHum Toka (TDD)

Makc.cpepHuin Tok 0- 10000 A CT MakcumanbHbIN cpeaHuiA TOK Harpysku Ha

Harpysku |, A 06Lwmx TokoBbIX BXoAax (0 = NepBUYHbIN TOK
TpaHcdopmaTopa Toka)

Makc.cpegHumn Tok 0-10000 A CT MakcumanbHbIn cpeaHuii TOK Harpysku Ha Ha

Harpysku 14, A Bxoge 14 (0 = nepBWYHbIN TOK

TpaHcdopmMaTopa Toka)

TecTOBbIN peXUm

YacroTta umn. 0.01-100.00 0.10 Bt4/vmn. MMnynbcHas KOHCTaHTa CBETOAMOOHOrO
CBETOAMOOHOrO MHA,., VHAMKaTOpa — KONMYECTBO akKyMyrMpOBaHHOW
Bru/umn. 3Heprum (Bo BTOPUYHBIX eAVHMLAX), JalLlee

O4MH UMnNynbC Yepes cBeToanoaHble
WHOAUKaTOPbI «KBT» 1 «KBap»

Pexum TecTupoBaHus BanpeLyeHo, Mmn. 3anpelLleHo CBeTOAMOAHbBIN MHAMKATOP, PACMONOXeHHbIN
3Heprum B1y, Vmn. Bap4

Ha RDM n RGM ans kannbpauum nsmepeHusi
3Heprum
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Onuus |,|J,V|ana30|-| Mo ymonyaHuio | OnucaHme
LUkanb! AaHHbIX
Lkana HanpsbkeHns, B 10-828 B 828 B MakcumarnbHO paspeluéHHas Lwkana

HanpsXXeHWsi BO BTOPUYHbIX eAnHULAX.
CwmoTpu Lkanbl AaHHbIX B MpunoxeHun .
Lkana Toka, A 1.0-20.0 A 20 MakcumanbHO paspeluéHHas Lwkana Toka Bo
BTOPUYHbIX eanHuuax. Cmotpu LLkanbl
OaHHbIX B Mpunoxenun [.

5o v SN

[ncKpeTHele EXo O] I Peneittsie Bomoms! | CyéTumm | Koppexuna TpaHcRopMaTopos I Taiimepel I INokaneHesle HACTPORKK I

BazoBtie HacTpoitku Oy npuBiopa | Yerasm I AHaNOroBbIE BoIXOIb! I AHanorossie EX0as!
Pe3MM BblYHCNEHHA MOWHOCTH S=1Pa) ad
Mpegen WEMEpeHna 3HEQTMM 1000000000 =
[OecATUYHLIX 3HAKDE B 3HEPTHN 0 al
MNepernyeHne Tapnpos Kanengape j
Konwyecteo Tapngos 0
Makc. cpegHuil ToK Harpyskn |, & CT
WMakc. cpegHwil Tok Harpyskn 14, A CT
YacToTa wmn. cBETOGUOGHOTE MHE., Bra/umn. 1.80
PesxiM TECTHROEEHHA IHEDTHM Janpeweno j
¥ >
Wikana HanpAxeHuA, B 228
Wikana Toka, A 20.0
Cmepeims Coxparmts... | Mo ymonuaHuo | Mevam | Ortnpaeute | MonyyHTe |

ok | Cancel | s | Hep |

PeXnMbl BblYUCNEHUSA MOLLHOCTH

Onumsa pexvmMa BblYMCIEHNSA MOLLHOCTU NO3BONSET U3MEHUTb METOA BbIYMCMEHUS PEakTUBHOW U
MOMHOW MOLLHOCTEN NPU HanmMyun BLICOKOTO YPOBHSA rapmoHuk. Onuum paboTaloT cregylowum
obpasom:

1. Korga Bbl6paH pexXmm peaKTMBHOl\;I MOLWHOCTHN, aKTUBHAA N peaKTuBHaA MOLWHOCTb
n3mepAarTca HenocpeacTBeHHO, a NOJZIHAA MOLWHOCTb BbIYMCNAETCA KaK:

S={P?+Q?

3toT pexnmMm pekomeHayeTca Ona 3NeKTPUYEeCKnx ceTer C HU3KUMU YPOBHAMU FAapMOHUYECKUX
nckaxeHun, obbiyHo ¢ KMC < 5% no HanpsbkeHuto, 1 KUC < 10% no Toky. B ceTax ¢ BbICOKMMHM
rapMoHVKaMu nNpeanoYTUTENeH BTOPO MeTop.

2. B pexMme HeaKTUBHOM MOLLHOCTU, aKTUBHAA MOLLHOCTb U3MepAeTCA
HenocpeACcTBEHHO, NOJIHAA MOLWHOCTL bepétca Kak S=U x|, raeUmn |-
Aencreytolime 3Ha4eHus (RMS) B BoibTax M amnepax, a peakTUBHaA MOLLHOCTb
(Ha3biBaeman HeEaKTUBHOM MOLLHOCTbIO) BbIUMCAAETCA KakK:

N=+S?-P?
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KoHTponb TapudoB

PM180 npepocTtaBnseT Tpy BapnaHTa NepekroyeHns Tapmdos:

1. ABTOMaTMYeCKu Yepes nporpaMMumpyemMoe KaneHgapHoe pacnucaHve Tapudos
(TOU) (cmoTpu HacTpoiika CyTo4HbIX TapudoB Ans nHopMaLmm No HacTporike
TOYeK M3mMeHeHns TapmdoB)

2. BHewHwnn 4epes kaHanbl CBA3W NyTEM 3anuMcu Homepa Tapuda B TapudHbIn
peructp npubopa (cmotpn PM180 Modbus Reference Guide ans nHgpopmaumm
Mo pacnosioXXeHNo perncTpa akTMBHOIo Tapuda)

3. BHewHwWi Yepes AMCKpeTHbIE BXOAbLI NYTEM Mofadu kofa Tapuda Ha TapudHble
BXoAbl npnbopa

Ecnu BbibpaHa onumsa ANCKpeTHOro BXo4a, Bbl MOXeTe ncnonb3osaTth oT 1 A0 3 nocneaoBaTenbHbIX
ONCKPETHbIX BXOAOB Kak TapudHble Bxoabl. Cnegywowasa Tabnuua nokasbiBaeT KONMMYeCTBO
TpebyeMbiX BXOAOB B 3aBUCUMOCTM OT MaKCUMaribHOrO KONMMYeCcTBa UCNONb3yeMbIX TapudIOB.

Konuuyecrso tapugos Konuuyecrso TapugHbIX BXOA0B
2 1
3 2
4 2
5 3
6 3
7 3
8 3

Cnepaywowas Tabnuua nokasbiBaeT KOMOWHaUMM KOAOB, KOTOpble [AOMKHbl ObiTb MogaHbl Ha
TapudHble BXoAbl A5 ykasaHusi akTMBHOroO Tapuda.

Homep Tapuda ____ Kop Tapuda
TapudHbIi TapudHblii TapudHbiii

Bxop 1 Bxop 2 BxoA 3
1 OTKpbIT OTKpbIT OTKpbIT
2 3aKpbIT OTKpbIT OTKpbIT
3 OTKpbIT 3aKpbIT OTKpbIT
4 3aKpbIT 3aKpbIT OTKpbIT
5 OTKpbIT OTKpbIT 3aKpbIT
6 3aKpbIT OTKpbIT 3aKpbIT
7 OTKpbIT 3aKpbIT 3aKpbIT
8 3aKpbIT 3aKpbIT 3aKpbIT
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Hacrpoika koppekummn TpaHcopMaTopoB B npubope

Koppekuusa TpaHcdopmaTopoB NO3BONSET BAM KOMMNEHCMPOBATL OLLUMGBKM Ko duLmeHTa
TpaHcdopMauum 1 as3oBoro yrra namepuTernbHbIX TPaHCHOPMaTOPOB HAMPSHKEHUS U ToKa.
Bbibepute «O6LLMe HACTPOMKMY B MeHIO HacTpoiiku, a 3aTem HaxxmunTe BKNaaky «Koppekums

TpaHcopMaTopoB».
TR
BazoBLie HacTpoMKK | Onwm nprBopa | YeTtasu | AHANOroBLIE BRIXOAR! | AHanoroekle EX0ALI
ckpeTHele Bxoae I Peneittele Bexoasl I Cuérumy  KOpPeKUMA TPEHCHOpMaTOpoE |Tanmepb| I MokaneHeie HacTpo#in
KaHan KoadmuypweHT Yrnoeas ownika, BrifepuTe Tun Tpasciiopmaropa

KOPPEKLMM aMINUTYEbI (#1-) MUHYTBI ANA YCTAHOBKM N0 YMONYEHAD
W1 1.000 0f—
V2 1.000 0| —
V3 1.000 0| —
AT 1.000 0(—
1 1.000 0| —
2 1.000 0| —
13 1.000 0(—
14 1.000 0| —
11=/DFR 1.000 0| —
[Z2=/DFR 1.000 0(—
13=/DFR 1.000 0| —
4x/DFR 1.000 0| —
Omepeime CovpaHute... | o ymMonuaHso | Mevats | OtnpaedTe | [MonyyLre |

oK | Canced | o | Hep |

MmetoLmecs onuum nepeyvmcneHsl B cnegyowen tabnuue.

NMapametp Oonuum OnucaHue
KaHan None, V1-V4, 11-14, KaHanbl HanpshkeHus, n3MepsieMoro Toka 1 Toka
I1x/DFR-14x/DFR perucTpaTopa aBapyiHbIX COBbITUM

KoadduumeHt 0.900-1.100 OTHOLLIEHNE NCTMHHOIO KO3(d. TpaHchopMaLmm K

KOPPEKLUMX aMmnTyabl MapKupoBaHHOMY K03(dd. TpaHcdhopmaLmm

Yrnosas owwbka +/-600 MUHYT $az0BbIV CABUT B MUHYTaX MeXay NePBUYHBLIM U
BTOPUYHbLIM BenmumHaMu. GasoBsbiin yron
TpaHcdhopMaTopa NOMOXUTENEH, KOrAa BTOpUYHoe
3HayeHve onepeXxaeT NepBUMYHOE 3HaYeHue.

Bbl onpegensieTe owmnbKy NMHENHOCTY 1 OLIMOKY caBUra dha3oBOro yrra Ha OCHOBE XapakTepUCTUK
TOYHOCTM TpaHcopmaTopa. KomneHcauusi npumeHsieTcs Bo Bcem paboyem avanas3oHe
TpaHcdopmaTtopa.

JlokasibHble HACTPOMNKH

OTa HacTporka No3BonseT Bam BbiGpaTh NCTOYHUK BHELLUHEN CUHXPOHM3aLMN BPEMEHUN U
napameTpbl neTHero BpemeHn (DST).

YT06bI HACTPOWTL MapamMeTpbl NTOKarbHOro BpeMeHU Ha BalleM npubope, BbibepuTe caiT npubopa
B CMUCKe Ha naHenu uHctpymeHToB PAS, BeibepuTe «OO6LLmMe HAacTponkny B MeHI0 HacTpoviku, a
3aTeM HaXXMUTe Ha BKMagKy «JlokanbHble HACTPOMKUY.

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM
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TEERTT=I

BazoBble HacTpoikK | Onwwv nprBopa I YeoTaeKK | AHaNoroBLIE BLXDb! I LHanoroskle exoas! |

OwckpeTbie Bxoae! I Penelibie Boxo s I CuTumrm I Koppekuwa TpaHChopMaTopos | Taiimepel  [1oKaneHsIe HECTPOMAKK

thop RO OBOM MOR

Ctpana Mo ymonuanui -
CaBwr yacoBoro nNoAca, GMT +/- MUH -300

Nepexog Ha neTHee speMa (DST) JanpeweHo ﬂ

HauanbHbli Mecay, MapTt ﬂ

HawancHas Hegens mMecaua Bropan ﬂ

HauantHblil geHb HEQENN BockpeceHbe ﬂ

HauansHbli 4ac 2 ﬂ

KoHeuHblil Mecay, Honfpb |

KoHeuHan HeQena Mecaua MNepean ﬂ

KoHEYHbI gEHE HEGENK Bockpecense ﬂ

KoHeuHslil yac 2 ﬂ
PopMaT gaThl —

[ Cwnxpommsaumsvacos =

Bx0g CHHXPOHUIELMN BREMEHN — J

Omxpeims | CoxpatnTs.. | Mo ymonyaHuo | Mevats | OtnpasuTe | MonyqmTe |

ok | cancel | sy | Hep |

MmetoLwmecs onuum onucaxel B cneayoLlen tabnuue:

Onuuuna ®dopmart/[uana3oH |I'Io yMoOs4yaHuio |0nv|caHMe

UHcopmaumsa o yacoBom nosice

Cpaur yacoBoro nosica, |-720 to 720 MuH -300 (BocTouHoEe CaBur 4acoBoro nosica B MUHyTax oT
GMT +/- MuH Bpemsi) UTC (yHuBepcanbHoe

CKOOPAVHMPOBAaHHOE UMW cpegHee
Bpemsi no MpuHBuYy). OH ncnonb3yeTcs
ONs co3aaHusl NoKanbHOro BpEMEHU oT
kofa Bpemeru GPS IRIG-B

Mepexopn Ha neTHee 3anpeLyeHo 3anpeLueHo Korpga DST 3anpetyeHo, RTC (4achbl
Bpems (DST) PasapelueHo peanbHOro BpeMeHu) paboTatoT TONbKO
B CTaHAapTHOM BpemeHun. Ecnn
paspeLLeHo, Npubop aBToMaTU4ECKM
obHoBnsieT Bpems B 2:00 AM B
npeponpeaenéxHble Aatbl
nepeknYeHns Ha aumHee/neTHee

Bpemsi
HavanbHbIh mecsL, Mecsu-Hegens-aeHb MapTt HavanbHas gaTta, koraa HaunHaeTcs
HavanbHas Hegens Hepenu-4yac Bropas netHee BpeMsi. Touka NepeknoyeHns Ha
mecsua MecsiL, = AxB-fek BockpeceHbe neTHee Bpems 3a4a€TcsA MecsALeM,
HavanbHbIn geHb Hepena = 127, 287 327, 2 Hepene Mecaua u AHém Hegenu. Mo
HeZenu 4% ynur MocnegHsist YMOn4YaHUto NeTHee BPeMsl Ha4YMHaeTCs
HayvanbHbIin Yac (nocnepHsa Hepens B 2:00 AM BO BTOpOE BOCKpPECEHbE

Mecgua) MapTa Kaxgoro roaa.

[eHb = MNoH-Bockp

Yac=1-6

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM
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Onuumnsa ®opmart/AuanasoH |[Mo ymonyaHuo | OnucaHue
KoHeuHbI mecsy Mecsu-Henensa-aeHb Hosi6pb KoHeyHasa aata, Koraa 3akaHuyvmBaeTcs
KoHeyHas Hegensd Heaenn-4ac ﬂepBag NneTHee Bpems. Touka nepekKrniYvyeHns Ha
mecdua Mecgu = HHB-D,GK BocxpeceHbe 3MHee BpemMA 3a,qaéTc;| mMecauem,
KoHeuHbIl aeHb Hepenn | Hegens = 197, 22, 3%, | o Hedeneit Mecsiia n AHéM Heaenu. Mo
KoHEeYHbIii 4ac 4% ynnr MocneaHsis yMOM4aHuio neTHee Bpems
(nocrenHss Hepens 3akaHumBaeTcs B 2:00 AM B nepsoe
MecsiLa) BOCKpPECEHbE HOSIOPS KaXKAoro roga.
HeHb = MNoH-Bockp
Yac = 1-6
CUHXpOHM3aLMA YacoB
Bxop cvHXpoHu3aumm GPS IRIG-B, SNTP, GPS IRIG-B BHeLlHWI NopT, NpyHUMAatOLLNIA curHan
BpeEMeHU DI1-DI48 (gucKpeTHbIi CVHXPOHU3auun BpemeHu. Ecnu
Bxoq 1-48) BHELLHSAS CUHXPOHMU3ALUUS He
MCMNOoNb3yeTcsl, yCTaHOBUTE 3TOT
napameTp B IRIG-B: korga curHana Her,
PM180 aBTOMaTM4eckn ncnonbsyet
BHyTpeHHue vackl RTC ans
CVHXPOHU3aLMN BPEMEHMW.

MCTOYHUK CUHXPOHU3aLUKN BpeMeHuU

PM180 npuHMMaeT curHam CUHXpOHM3auun BpemeHn nubo ¢ 4vacoB GPS, umetowmx BbIxon
BpemeHHoro koga IRIG-B, nubo ¢ BHelHero ycTponcTea, Aalolero MMnynbC B Hayane MuHyTbl.
Ecnn Beibpana onums IRIG-B, Ho curHan IRIG-B otcytctByeT Ha Bxoge yctpoinctBa, PM180
aBTOMaTWYECKMN UCMONb3YeT CBOM BHYyTPeHHMe Yackl RTC.

WUcnonb3oBaHue IRIG-B

Ytobbl cnonb3oBaTth Bxog IRIG-B, Beibepute onumo GPS IRIG-B 1 nogkntounte mactep-4achbl
GPS k pasbemy BNC IRIG-B Ha nepegHen nanenu mogyns IRIG-B PM180.

Korpa Ha Bxoge yctpownctea npucytcteyeT curHan IRIG-B, PM180 asTomaTtuyecku
CMHXPOHM3UPYET CBOM Yackl ¢ BpemeHem GPS kaxayto cekyHAy, 06bI4HO C TOYHOCTBIO, MyYLUEN,
YyeM 1 MUNNUCeKyHAa, ecnv Bpemsi NpMBS3aHo K BpemeHun cnyTHuka GPS. Ecnn yacel GPS TepstoT
CMYTHWKOBBIN CUrHar, Yacbl MPOAOIIKAaT reHepupoBaTh BpemMeHHbIn kog, IRIG-B, nprBs3aHHbIN k
nocregHeMy JOCTYMHOMY BPEMEHM CMyTHMKA, HO Ka4eCTBO BPEMEHM MOXET yXyALmnTbCs. Takue
noTepu curHana MoryT AUTbCSA OT HECKOMbKUX MUHYT A0 HECKOMbKMX YacoB. Bo Bpems Takmx
OTKIOYEHWI BPEMEHHOW KOA, reHepupyembiin npueMHnkoMm GPS, 06bI4HO ABNSETCS TOYHbIM C
TOYHOCTbIO 4O HECKOSbKMX MUMNNCEKYHA B TeveHne 24-4acoBoro nepvoaa.

Bbl MOXXeTe npoBepuTh Hanuume n kavectso curHana IRIG-B yepe3s RDM 13 MeHto HacTpomku
YacoB U vepe3 [duarHocTtuky npubopa.

Ecnu curHan IRIG-B notepsiH, PM180 n3MeHsIeT UCTOYHUK CUHXPOHMU3aLUN BpEMEHN Ha
BHyTpeHHue yackl RTC vepes 5 muHyT. Korga curHan IRIG-B BoccTtaHaBnvBaeTcs, npubop
aBTOMaTuM4yecku nomnyyaet Bpems GPS.

Ecnu curHan IRIG-B noTepsiH nnm namMeHseTcs Ka4yeCTBO BPEMEHHOro Koaa (NMpMBA3aHHOI00 K
BpemeHu cnyTHnka GPS unm He npnBA3aHHOr0), COOTBETCTBYHOLLME COObITUS aBTOMaTUYECKN
3anucbiBaloOTCA B XXypHan cobbiTuin npubopa.

Ucnonb3oBaHne SNTP

PaspewnTe paboty knmeHta SNTP n HacTpownTe ero, ecnn Heobxoammo (cMoTpu HacTporika
knveHta SNTP).

Korga SNTP-cepBep HeJoCTyneH uUnm Koraa coeJMHEHNE C CepBEPOM BOCCTaHaBMMBAETCS,
COOTBETCTBYIOLLEE CODbITHE aBTOMATUYECKU 3aMnMChIBAETCS B XXypHan cobbiTuin npubopa.
Ucnonb3oBaHne BHELWWHUX €XKeMUHYTHbIX UMNYNbCOB

MIMnynbCbl BHELLHEN CUHXPOHU3aUmM1 nepefarnTcsa Yepes oanH U3 oUckpeTHbIX Bxogos PM180.
Ecnu guckpeTHbIi BXo4 BblibpaH B Ka4eCTBEe MCTOYHMKA CUHXPOHN3aLUMKM BPEMEHU, (OPOHT
BHELLUHEro MMMysibca HacTpamBaeT Yachl YCTPOMCTBA Ha Bnvkaniyto Lenyto MUHYTY. Ha TOYHOCTb
BPEMEHU BNUsieT Bpems apebeara, 3anporpaMmMmpoBaHHOE 41151 QUCKPETHOrO BXoAa, U 3agepkka
cpabaTbiBaHWs BHELUHEro pere.

IletHee Bpems (DST)

Korpa paspelueHo netHee Bpemsi, PM180 aBTomaTuyecku HacTpanBaeT Yachl npubopa (no
ymonyanuto B 02.00 AM), korga netHee BpeMsi HAUMHAETCS UMW 3aKaHYMBaeTCs.

Ecnu onums neTHero BpeMeHu 3anpelleHa, BaM HeoOXoanMO BPYYHYHO HacTpamBaTb Yachl
npubopa Ha 3uMHee/neTHee BpeMS.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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HacTpoika AuCcKpeTHbIX BXOAOB

PM180 nognepxwvsaeT o Tpex moaynen pacwmpenus Digital Input (DI) ¢ o6wum konnyectsom 48
anckpeTHbix Bxofos (oT DI1 go DI48). Homepa BBOAa/BbiIBOAa aBTOMATUYECKM Ha3HavaroTCs
BXOAaM B Mopsiake coednMHeHUs Npw BktoveHun npnbopa. Hanpumep, ecnn k npubopy
nogknoyeHbl Asa moayns DI, anckpeTHble Bxoabl DI1-DI16 oTHocATcA K nepBoMy moayrto, a DI17-
DI32 - k cnegyrowemy mogymio. Ecnv Bbl BcTaBnsieTe Moaynb BBOAA/BbIBOAA B APYroe NOMOXeHne
CrnoTa 1 He MeHsieTe ero NopsiAoK, TOrAa BCe AUCKPETHbIE BXOAbl MOAYISi COXPaHSAT CBOM HOMepa
BBOJa/BbiBOAA.

YT0o6bI HACTPOUTL ANCKPETHbIE BXOAb! Ha BalleM npubope, BbibepuTe canT npubopa n3 cnmcka Ha
naHenu nHctpymeHtoB PAS, Bbibepute «ObLme HacTponkn» B MeHto HacTpoiku, a 3atem
LLleNIKHUTE Ha BKNagke «uckpeTHble BXoAbI». [IMCKpeTHble BXOAb!, OTCYTCTBYHOLME Ha BalleM
npubope, 0603HaYeHbl Kak HEAOCTYMHbIE.

TR

BazoBkle HacTpolkK I Onwan mpubopa I YetasKkK I AHanoroBLIE BLXOAE] | AHanoroBbIE ExX0as! |
[ncrpemsie exoas! | PeneiHele Boxoab! I CuTumkm I Koppekuma TpaHchopMaTopos I Taimepel I INoKansHeIE HAaCTRORKK

No. MNonapHocTh Tun uMmyneca MonapHocTh Bpema Per. nocn. Per. asap. |j
BxX04a WMMyneca apedesra, Mc COBLITHA COGLITHA

1 |Npaman ¥ | Hopw. umnynec ||| Hopm. (H.P) A 1 [v [v

2 | Npamar [x|[Hopm. wmnynec x| Hopm. (H.R) hd 1 v [

3 | Npamas [x|[Hopm. wmnynec x| Hopm. (H.R) hd 1 [w [w

4 | Npamar x| Hopw. wmnynec =l Hopm. (H.R) hd 1 [w [w

5 | Mpaman [z Hopm. mmnynsc  |=]| Hopm. (H.R) | 1 [v/ ]

& | Mpaman [=|| Hopm. umnynec ||| Hopw. (H.R) =] 1 [v/ ]

7 |Npsamas [=|| Hop. umnynec || Hopw. (H.P) A 1 [ M

8 |Npamas |x|| Hopm. umnynec || Hopw. (H.P) A 1 [v N

9 | Npamar [x|[Hopm. wmnynec x| Hopm. (H.R) hd 1 [w N

10 | NpAmas [x|[Hopm. wmnynec x| Hopm. (H.R) hd 1 [w N

11 | NpAmas x| Hopw. wmnynec =l Hopm. (H.R) hd 1 [w N

12 | Npaman [=|| Hopm. umnynec  [=]| Hopm. (H.R) i 1 [v/ ]

13 | Npaman [=|| Hopm. umnynec ||| Hopw. (H.R) =] 1 [v/ ]

14 | Mpaman [=|| Hop. umnynec || Hopw. (H.P) A 1 [ M

15 | Npaman |x|| Hopm. umnynec || Hopw. (H.P) A 1 [v N o

Per.nocn. cofemaid: [~ Momemums Boé [ Owictwie scé Per.asap. cobbmuit: [~ Momemwime scé [ Ouictvte Bcé
Cmepeime | CoxpaHuTs... | Mo ymonyaHW | Nevams | OThpaEmTE | Manyure |

ok | cancel | s | Hep |

MmetoLmecs onuum onucaHbl B criegytowen tTabnuue:

Onuums [Ouana3soH Mo ymonyaHuio | OnucaHue
MonsipHocTb Bxoaa | MNpsamas, MiHeepcHas Mpsmas OnpepensieT COCTOsAHWE NOMAPHOCTN
BXo4a
Twn nmnynbca HopmanbHbii umnynsc | HopManbHbIv OnpepenseT TMN UMNynbca Ha Bxopae,
Mmnynbe KYZ MMNynbLC Korga OH MosflyyaeT BHELUHWE UMMYIbChI.

B vMnynbCcHOM pexume npuHnUMaeTcs
nvubo nepefHuin, NMB0 3agHWIN PPOHT
BXOAHOrO nMnynbca. B pexume KYZ
NPUHUMAKTCS KaK NepeaHuii, Tak 1
3aHUIA PPOHTLI BXOAHOTO UMMyIbCa.

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM
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Onuwms Anana3oH Mo ymonyaHuo | OnucaHue
MonsipHocTb HopmanbeHas (H.P.) HopmanbHas BblbupaeT akTMBHbIN (OPOHT MMMYNbCa,
nMnynbca Ob6patH. (H.3.) KOTOPbIN CYATAETCS UMMNYNbCOM B

MMMYNbCHOM pexumMe. [Ans HopmanbHon
NMONSIPHOCTY NEPEXOS OT OTKPBITOIO K
3aMKHYTOMY COCTOSIHUIO cHMTaeTcs
nmnynecom. [nsi HBepCHOW NONSPHOCTN
nepexoq OT 3aMKHYTOrO K OTKPbITOMY
COCTOSIHUIO CYMTaETCS UMMYIbCOM.

OHa He umeeT 3HayeHus B pexume KYZ,
roe oba nepexona akTUBHbI.

Bpems gpebesra, 1-1000 mc 1 Bpewmsi, B Te4yeHne KOTOpOoro CocTosiHme
MC OUCKPETHOro BXoAa He OOIMKHO
N3MEeHATbCS 40 TOro, Kak oHo ByaeT
NMPUHSATO B KA4YE€CTBE HOBOIO COCTOSAHUSA.
Crnwkom Hu3koe Bpemsi apebesra MoxXeT
NMPUBECTMU K HECKOJTIbKUM COBbLITUSIM NpK
M3MEHEeHUN Bxoaa.

Per.nocn. cobeiTuin | YctaHoBneH He yctaHoBneH Korpa donaxok yctaHoBmneH, niobon
He ycTtaHoBneH nepexop Ha AVCKPETHOM BXOAe
3anucbiBaeTCs B XXypHan
nocrneaoBaTenbHOCTU COBbITUN

Per.aBap. cobbiTuin | YcTaHoBneH He yctaHoBneH Korga dnaxok ycTaHOBIEH,

He ycTaHoBIeH MONOXUTENbHbIN nepexon Ha
AnCKpeTHOM Bxofe (cobbiTve nepexoaa
OT OTKPBITOrO K 3aMKHYTOMY COCTOSIHUMIO)
3anyckaeT permcTparTop aBapunHbIX
co6bITUI.

Bpems gpebesra

Bpemsi gpebesra HasHayaeTcsa AWCKPETHbIM BXOAAM B rpynnax U3 8 CMeXHbIX BXOAO0B. Takum
obpasom, DI8 nmeeT Takoe xe Bpems apebesra, kak u Bxoabl DI1-DI7, B TO Bpems kak oT BXxodam
DI9-DI16 paspelweHo ycTaHaBnuBaTb Apyroe Bpems apebesra. Korga Bbl M3MeHsieTe Bpems
apebesra Ana OAQHOrO AWCKPETHOro BXOAa, TO Takoe xe Bpems gpebesra aBToOMaTU4ecKu
npucsavBaeTcs BCEM BXxoAam, OTHOCSLLMMCS K OGHOM 1 TOW Xe rpynne apebesra.

3anucb cobbITUI Ha AUCKPETHbLIX BXOA4aX B XXypHan nocrnegoBaTeribHOCTU COObITUM

YT06bI 3anMcbiBaTh COOLITMSA Nepexoda Ha ANCKPETHBIX BXOA4AX B XypHan nocrnefoBaTenbHOCTM
COBbITWI, BaM HY>XHO TOSIbKO YCTAHOBUTL (OMaXKM XXypHanoB nocrnegoBaTenbHOCTV cobbiTui Ans
ANCKPETHbIX BXOA0B, KOTOPbIE Bbl XOTUTE 3anuckiBaTb. ECnn Bbl CBA3bIBaeTe ANCKPETHBIN BXOZ C
perncTpaTopoM aBapuiiHbIX COBLITUI, OH aBTOMaTUYECKN NOAKIYaETCH K XXypHany
nocrefoBaTenlbHOCTV COObITUIA. HacTporkn Tuna nmnynbca He BAMUSIOT Ha XXypHan
nocrneaoBaTenbHOCTU COObITUN.

KaxxabIvi AMCKPETHbIV BXOA, 3anncbiBaeTCA B XXypHan nocneaoBaTenbHOCTU COObITUI HE3aBUCKMO.
BpemeHHasa meTka 0ObI4HO CTaBUTCS € TOYHOCTBIO A0 1 mc npu 60 My n 1,25 mc npu 50 'u. Bpems
Apebesra BKITIOYEHO B METKY BPEMEHW.

3anyck peructpaTopa aBapurHbIX COObLITUIA Yepe3 ANCKPETHbIe BXOAbI

JTiobol AnCKpeTHbIN BXO4, MOXET 3anyCTUTb PermcTpaTop aBapuiHbIX COObITWI, ecnv Ans 3Toro
AVCKPETHOro BXoAa YCTaHOBMEH ero hnaxok peructpaTopa aBapuiiHbix cobbiTuin. Korga Ha
AVNCKPETHOM BXxoAe OBHapyXeH nepexon OT OTKPbITOrO K 3aKpbITOMY COCTOSIHMIO, B Mpubope
reHepupyetcs rnobanbHoe cobbiTne «BHelwwHni Tpurrepy». Ecnv permctpatop aBapuitHbIx CObbITUI
paspeLuéH (CMOTPY YNpaBheHue 1 KOHTPOIb), OHO 3anyckaeT perncTpaTop aBapuiiHbIX CObbITUI
ansa 3anucu ocumnnorpamm unu RMS-gaHHbIX Ans 31oro codbitus.

Korpa HecKkomnbko ANCKPETHBIX BXOOO0B, CBA3aHHbLIX C PErMCTPaTOPOM aBapUHbLIX COObITUN,
reHepvpyloT COObITUSE OQHOBPEMEHHO, TOMBKO MEPBbLIV U3 HWX 3aryckaeT PerncTpaTop aBapunHbIX
COBbITUI 1 perncTpupyeT aBapuinHoe cobbiTue B XypHane aBapuiiHbix cobbituii. Cnepytolee
BHeLLHee aBapuiiHoe cobbiTve He NpMBOAWT Kk cpabaTbiBaHMIO Tpurrepa 4o Tex nop, noka Bce
AVNCKPETHble BXOAbl, CBA3aHHbIE C PerMcTpaTopoM aBapuiiHbIX COBbITUI, He ByayT 0CBOOOXAEHbI,
HO BCe onepauuv ¢ AUCKPETHbIMW BXO4AaMU aBTOMAaTUYECKM 3annChbiBalOTCS B XXypHan
nocrefoBaTenbHOCTM COObITUI. OTO He BNUSeT Ha paboTy BHYTPEHHNX aHaNoroBbiX TPUITEPOB
aBapuiiHbIX COObITUI, paboTaroLmnx HE3aBUCUMO.

O6patute BHUMaHMe, 4TO cobbiTve «BHELHWI Tpurrep» Takke MOXeT ObITb NPOBEPEHO C
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MOMOLLIbIO YCTaBOK M3 TpurrepHon rpynnbl «CtaTnveckme cobbitusi», Y4Tobbl BbI3BaTh Apyroe
AevicTeme no Ballemy BbiGopy.

MporpaMmMupoBaHue pesieiHbIX BbIXOA0B

PM180 nogaepxvBaeT 4o Tpex Moaynen paclumpeHns peneHbix Beixogos Relay Output (RO) ¢
o6wmm konuyectsom 24 perne (ot RO1 go RO24). Homepa BBOAa/BbIBOAa aBTOMaTUYECKN
Ha3HayalTCHa Ha peneriHbie BbIXOAbl B MOPSAKE COeANHEHWS NPW BKITHOYEeHMN npubopa.

PM180 nossonsieT 3anporpammMmmpoBaTh BCe pereriHble BbIX04bl HE3aBUCKMMO OT TOrO,
0EeNCTBUTENBHO N OHM NPUCYTCTBYIOT Ha Ballem npubope unu HeT. Pene, koTopble OTCYTCTBYIOT B
npubope, CUNTaKOTCS «BUPTYyanbHbIMUY pene 1 MOryT NCMONb30BaTbCH TaK Xe, Kak 1 pearnbHble
pene, C TON NWLWb pa3HuLEn, YTO OHWM He MOTYT nepefasaTb curHansl oT npubopa. «BupTyanbHbie»
pene MoryT ObITb C KOHTPOMNbHBLIMW YCTaBKaMM Kak BPEMEHHbIM XpaHUMu1LLEM cObbITUI And
nepegayv cobbITuii Mexay 3agaHHbIMU yCTaBKaMu.

Kaxxpoe pene MoxeT ynpaBnaTbcst MO0 NokanbHO 13 ynpaBrsoLnX YCTaBoK B OTBET Ha
BHYTPEHHEE NN BHELLHee cobbiThe, NMMBOo C MOMOLLBI0 yaaneHHON KoMaHAbl, OTNpaBIeHHON Yepes
KaHarnbl CBA3W, UM MOXET ObITb HANPSIMYLO CBA3aHO C BHYTPEHHUM MMMYIbCHBIM COObITUEM,
Npou3BoANMbIM MPUBOPOM.

YT06bI HACTPOUTL pereriHble BbIXOAbI Ha Ballem npubope, Boibepute «ObLLMe HACTPONKU» B
MeHI0 HacTporiku, a 3aTem WENKHUTE Ha BKNnagke «PenerHble BbIXO4b!».

TEERTe——

BazoBkie HACTPORKK | Onwam npuiopa I YoTaeku I AHANoroBbLIE BoXOdb! I AHanorossle BX0As!
[nckpethble exogel  PENEAHEIE BEMO b |Cué'ruwm | Koppexura TpaHchopMaTopos I Taimept I MokaneHEIE HACTPOMKK

No. Pesum MonApHoCTE Janomu- | Mmn., McTournk kBTu/ Per. |Bnoku- |:|

HaHue Mc WMnyneca uMn. cof. | poEka

1 | Bes yaepxanna ¥ | Hopm. (HP) =] — —— —\ O O

2 |Wmnynechsii x| Hopm. (HR) =] — 100 | — | —| O O

3 | Vimnynechii x| Hopw. (HP) =] — 100 | — A — | [

4 | mn. KYZ x| Hopm. (HP) =] — 200 | kBTy wmnopT - 10| [ I

5 |Besypepmarna x| Hopm. (HP) =] — —| — —| O ]

§ | CygepsaHuem hhd Hopm. (H.P} hd Her j — | — —| O ]

7 | Besynepsanns = | HopM. (HP) |- — —| — —| O ]

8 |besyaepxanna w| HopM. (HR)  |=| — — | — — | O O

9 |Bes ypepwarna [v| Hopm. (HP) =] — — | — — | [

10 | Ges yaepxanna ¥ | Hopm. (HP) =] — R —\ O O

11 | Bes ypepsanna x| Hopm. (HR) =] — — | — — | [

12 | bes yoepsaHia hd Hopm. (H.P} x|— —_— —| O ]

13 E&amep}xawﬂl Hopm. (H.P} xl— —_— —| O [

14 | Besyaepanua v | Hopm. (HP) =] — —| — —| O ]

15 |Bes ygemxanua v| Hopm. (HR) =] — — | — —| O ] .

Per nocn. cofemai: [~ Momemme gcé [ OuicTume Boé Bnowkwposka: [ Momemme soé [ OuuciTe Boé
Omeperme CoxparuTs... Mo ymonuaHmo | MNevate | Ornpaeure | MomyurTe |

ok | Canced | s | He |

Mmetowmecs peneriHbie onuum onucaHbl B crieaytolueit Tabnuue:

Onuumsa

®dopmaTt/Anana3soH | Mo ymonyanuto| OnucaHme

Pexum

Bes ynepxaHus Be3s yaepxaHus
C yaepxaHuem
MMnynbcHbIN
KYZ

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM
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NMPOrPAMMMUWPOBAHMUWE PM180

Onuus

®dopmat/[uana3oH

Mo ymon4yaHuio

OnucaHue

OnpepensieT noBegeHve pene B OTBET Ha fIOKanbHble U1
yAaneHHble KomaHabl

Pexuvm 6e3 yaepxaHusi: pene nepexoauT B akTUBHOE
COCTOSIHME, KOrAa KOHTPOSIbHbIE YCTaBKM HAXOAAaTCS B
aKTVBHOM (cpaboTaBLleM) COCTOSIHUM 1 BO3BPALLATCA B
HeaKTMBHOE COCTOSIHVE NPU OTMYCKaHUM YCTaBOK.

Pexum ¢ yaepxaHuem: pene nepexoauT B akTUBHOE
COCTOSIHME, KOrAa KOHTPOSbHbIE YCTaBKuN NepexoasT B
aKTVBHOE COCTOSIHWE M OCTalOTCS B aKTVBHOM COCTOSIHUM A0
Tex nop, noka oHo He GyaeT BO3BPALLEHO B €ro HeaKTUBHOE
COCTOSIHME C MOMOLLbIO APYIUX YCTABOK MU C MOMOLLbHO
yAaneHHoW KOMaHAbl.

MIMNynbCHBIN peXxum: pene nepexoauT B aKTUBHOE
COCTOSIHME B TEYEHNE YKa3aHHOro BPEMEHW, MEPEXOAUT B
HeaKTMBHOE COCTOSIHVE B TEYEHMEe YKa3aHHOro BPEMEHU 1
OCTaeTCsl B HEaKTMBHOM COCTOSIHUM.

Pexum KYZ: pene reHepupyeT umnynecbl nepexoga. Pene
MEHSIET CBOE BbIXOAHOE COCTOSIHWE MPU KaX/A0N KOMaHae 1
OCTaeTCsl B 3TOM COCTOSIHWM A0 CrieytoLen KoMaHbl.

MonspHocTb

Hopm. (H.P.)
O6patH. (H.3.)

Hopwm. (H.P.)

OnpepensieT, NoAaH CUrHan Ha perne Wnu HeT B ero
HEeaKTUBHOM ¥ aKTMBHOM (CpaboTaBLUeM) COCTOSIHUSAX.

[Mpy HopmarnbHOM NONSPHOCTU Ha pene 06bIYHO He noaaH
CUrHan B HeakTMBHOM COCTOSIHUM W MOAAH B €70 akTMBHOM
(cpaboTaBLueM) COCTOSIHMN.

Mpy nHBEPCHOW NONAPHOCTM Ha pene obbl4HO NodaéTtcs
CUrHan B HeakTMBHOM COCTOSIHUM W He NOAaETCs B ero
aKTMBHOM (cpaboTaBLueM) COCTOSHUN. JTO UHOTAA Ha3bIBAKOT
oTkasoyctonunson (failsafe) paboton pene.

3anomMuHaHne

Oa

Het

Het

OTa onuusi npyuMeHMa ToMbKO AN pene ¢ yaepXaHnem.
OBbIYHO, KOrga pexunM 3anoMUHaHUs BbIKMOYEH, pene
BCerza BO3BpaLLaeTcsi B HEaKTMBHOE COCTOsSIHME Npu
BKIMIOYEHUN NMUTAHWS.

Ecnu pene yctaHoBneHo Kak 3anomMuHatoLLee, yCTponcTBo
BOCCTaHaBMMBAET CBOE COCTOSIHUE, MPEALLECTBYHOLLEE
notepe nNUTaHus.

Mmn., mc
(Pulse width)

10-1000 mc

100 mc

Bpewmsi, B TeueHMe KOTOPOro UMMybCHOE perie ocTaeTcs B
aKTUBHOM COCTOSIHWM MpY reHepauumn umnysbca.
dakTyeckas LMpuHa UMNynbca kpaTHa BpemeHu 1/2-
nepvoga, npy okpyrneHu Ao Gnkaniero GonbLuero
3HAYEeHUs.

MuHUManbHoe BpeMsi naysbl MEeXAy UMMynbcamMu PaBHO
ANUTENBHOCTY MMMYIIbCa.

McTouHnK
umnynsca

Het

kBT4 nmnopt
KBT4 akcnopT
KBT4 cymm.
KBapy MmMnopT
KBap4 akcnopt
KBapy CymM.
KBAY

CB93bIBaeT UMNyNbCHOE pene C BHYTPEHHUM UMMYIbCHbIM
cobbITeM, KOTOpPOE AOMKHO ObITb MOBTOPHO NepeaaHo Yepes
peneviHbIn BbIXOA, B BUAE UMMYyNbCa C npeaonpeaeneHHon
LUMPUHON. Pene AomKHO BbITb YCTaHOBNEHO B MMMYIbCHBIN
unun KYZ pexum.

WHTp. ycpen. MOLLH.
MHTp. CKOmMb3. MOLLH.
WHTp. ycpen. Toka
TapudHbIn MHTEpBan

kBTy/umn. 0.1-1000.0 1.0 0.0 kWh/Pulse OnpegensieT Bec umnynbca B eaAvHMLax KBT4 Ha nMnynec.

OTmeyeH He oTmeyeH

He oTmeueH

Per. cob. Korga dnaxok yctaHoBneH, nMobow nepexos Ha penevHbin
BbIXO 3aMUCbIBAETCS B XXypHan nocriefoBaTenbHOCTH

coObITUIA.

OTmeueH He otmeyeH

He oTmeueH

Brnokuposka

3anucb cobbiTUM pene B XypHan nocrieqoBatenibHOCTU cobbiTun

Utobbl  perucTpypoBatb  COObITUS  Mepexoda Ha  penerHbiX  BbIXo4ax B XXypHane
nocrnegoBaTenbHOCTEN COOBLITUI, ycTaHoBUTE dnaxkn «Per. cob.» Ons peneriHbiX BbIXOAOB,
KOTOPbIE Bbl XOTUTE PETNCTPUPOBATD.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM



FNABA 6 NMPOrPAMMMUWPOBAHMUWE PM180

MporpaMmMupoBaHue aHaNIOroBbiX BXOA0B

PM180 moxeT 6bITb OCHaLLEH KONMMYECTBOM A0 TPEX NoAKNoYaeMblX 4-KaHarnbHbIX Mogynen
aHanorosoro Beoga/sbisoda Analog Input/Output (AlI/AO). Homepa kaHanos BBoga/BbiBoAa
aBTOMaTMYECK/ Ha3Ha4yalTCA aHanoroBbiM BXoA4aMm B NOPSAAKE COeANHEHMS MPY BKITHOYEHWN
npubopa.
PM180 aBTomaTtunyeckn npeobpasyeT nokasaHus Al, mony4eHHbIe OT aHanoro-uugposoro
npeobpasoBaTensi, B 3aaHHyI0 Nonb30BaTeNeM UHXEHEPHYIO LLKany U NokasbiBaeT BXOOHbIE
3Ha4YeHus1 B pearnbHblX TEXHUYECKNX eAMHULAaX, Hanpumep, B BONbTax, aMmnepax unv rpagycax ¢
XenaeMmblM paspeLleHnem.
YT106bI HACTPOUTL aHanNoroBble BXOAbI Ha BalleM npubope, Boibepute «ObLLMe HACTPONKN» B
MeHI0 HacTpoiiku, a 3aTeMm LLenKHUTE Ha BKnaake «AHanorosble BxoAbly». Ecnu Bbl
nporpaMmmMmupyeTe CBOe YCTPOWCTBO OHMalH, aHanoroBble BXOAbl, OTCYTCTBYHOLLME B npubope,
0603HavarTCs Kak HeOCTYrMHbIE.

==X

[vckpeTHele BXods! I PeneiiHble BeXoOEI I CugTumicm I Koppekua TpaHChopMaTopos I Talimepk! | NMoKaneHeIe HaCTPOKK |

BazoBkle HECTPORKK I Onwm npudopa I Yetaemm AHanoroBkle BEMOOE! Aranoroseie Exons!
Mo. Tun Bxoga Hynesas wkana MNontas wkana Mosuyma HauMeHoBaHne
(0dma) (1204504, 10B) | pec. ToOUkM napameTpa

1 0-20 ma& 0.0 120.0 1 V6

2 | 0-20 m& 0.0 120.0 1 T

3| 0-20 m& 0.00 400.00 2 B

4 | 0-20 m& -3500 3500 0 P

5 | +-1mA 0 0 0

8 | +-1mA 0 0 0

7| +-1ma 0 0 0

8 | +-1mA 0 0 0

g |— —_ _ — —_

10 | — - — - -

M |— — — — —

12 | — —— —— —— ———

13 |— — — — —

184 | — — — — —

15 | — J— S — J—

16 |— — — — —

Omeprima CoxpannTs ... Oumcite | MNevats | OmpaenTe | MNonyunTs |
ok | camcel | i | Hep |

Wmetowmecs onuum Al nepeyncnieHsl B cregytowlen tabnuue:

Onuus Owana3soH OnucaHune

Tun Bxofa 0-1 mA Tun Moayns aHanorosbIx BXo4oB. MNpu nofcoeauHeHun k npudopy
+1 mA NokasbIBaeT pearibHblii TUM aHarNoroBbIX BXOAOB, NPOYNTaHHbIN C
0-20 mA MOAYnsi aHarNoroBbIX BXOLOB.
4-20 mA
0-50 mA
+10V

Hynesas wkana 0/4 mA OnpefenseT HWKHIOK MHXEHEPHYIO LLKany (B NepBUYHbIX

(0/4mA)

euHMLax) ANs aHanoroBoro BXofa, COOTBETCTBYHOLLYIO
HauMeHbLUemy (HyrneBomy) BxogHomy Toky ( 0 unu 4 mA, unm 0 B)

MonHasa wkana
(1/20/50mA, 10B

1/20/50 MA, 10V

OnpeaensieT BEpXHIO NHXEHEPHY!IO LKany (B NEPBUYHbBIX
eMHMLax) ANs aHanoroBoro BXofa, COOTBETCTBYHOLLYIO
HanbonbLuemy BxogHoMy Toky (1, 20 nnu 50 MA, nnn 10 B)

Mo3numsa aec. ToYKK

KonuuectBo AecaTuyHbIX Lundp B ApOGHON YacTu
MacLTabnpoBaHHON UHXEHEPHON BENNYUHDI

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM

72



FNABA 6 NMPOrPAMMMUWPOBAHMUWE PM180

Onuus Ouana3oH OnucaHune
HanmeHoBaHune |_|pOVISBOJ'IbH09 Ha3BaHWe, KOTopoe Bbl MOXeTe OaTb aHanorosoun
napametpa BXOJHOW BeNU4MHe

3ameuaHue:

Bcerga coxpaHsanTe CBOK HACTpOMKy aHanoroBbix BxogoB Al B 6ase AaHHbIX cawTta, 4ToObl
COXpaHUTb MeTKM (HanMeHOBaHUS), KOTOpbIe Bbl AaeTe aHanoroBbiM BxoaaM. OHM He XpaHATCcs B
BaLlem npubope.

MacwrabupoBaHue HeHanpaBfieHHbIX aHANOroBbIX BXO40B

[Mpu nporpamMmmmnpoBaHuK LIKan N9 HeHanpaBreHHbIX aHanoroBbiX BXOAOB C TOkoBoW onument 0-1
MA, 0-20 MA unun 4-20 MA, npegocTaBbTe Kak HyreByto, Tak 1 NOMHYI MHXEHepPHble Wwkankbl. MNpumep
nokasaH Ha pUCYHKe Bblle Ans aHanoroBbix BxogoB 0-20 MmA. Kaxgas u3 wkan paboTtaeT
He3aBUCUMO.

MacwTrabrupoBaH/e aHanoroBbIX BXoA0B +1MA

[Mpn nporpaMMmpoBaHUN MHXEHEPHbIX LWKan Ans HanpaBReHHbIX aHanoroBblX BXoAoB *1MA, Bbl
AOMKHbI NPefoCTaBUTb TOMBKO MHXEHEPHYHO LLKany Ans BXOAHOro Toka +1MA. VimxeHepHas wkana
Ansi BxogHoro Toka OMA Bcerga pasHa Hynio. Mpubop He no3BonseT Bam NonyyYnTb AOCTYN K 3TOW
HacTpovike. Bcakunm pas, korga HanpaBneHue BXOOHOTO TOKa M3MEHAeTCd Ha oTpuuaTenbHoe,
npubop aBTOMAaTMYECKU MCMOMb3yeT Bally HACTPOMKY MOMHOM MHXeHepHOMN wkanbl And +1MA ¢
oTpuuaTenbHbIM 3HaKOM.

MacwrabupoBaHue aHanoroBbix BxoaoB ansa 0-2 MA n +2 mA

BxogHble wkanbl gns aHanorosbix Bxogos 0-1 MA 1 = 1 MA Bcerga 3anporpammupoBaHbl ans 0 mA
n +1 MA He3aBMCUMO OT KEeraeMoro BXOAHOro AuanasoHa. Ecnu Bbl XOTUTE MCMoONb30BaTh BECh
AnanasoH BXOAHOro curHana 2 MA nnu £ 2 MA, yCTaHOBUTE LLKarbl aHanoroBoro BBoAa B BalleM
npubope cnegyLwmm o6pasom:

- 0-2MmA: ycTaHoBuTe wkany 1 MA Ha 1/2 Tpebyemoro nofiHomacLuTabHOro
BbIXOA4A Ans OAHOHaMpaBneHHbIX NapameTpoB U ycTaHoBuTe Likany 0
MA Ha oTpuuaTenbHYK MOMHYH LiKany u wkany 1 MA Ha Homb Ans
[ABYyHanpaBJieHHbIX NapameTpoB;

- 2 mA: yctaHoBuTe wWkany 1 MA Ha 1/2 Tpebyemoro nonHomacLTabHoro
BbIXOAa AN O4HOHAaMNpPaBIEHHbIX U ABYHaNpaBIeHHbIX NapamMeTpoB.

Hanpumep, ansi npeobpa3oBaHWsi MOKasaHW HanpsbKeHWs C aHanoroBoro npeobpasoBaTens,
KOTOpbIV NepedaeT ux B gmanasoHe ot 0 go 2 MA k ananasoHny ot 0 go 120 B, yctaHOBUTE MOMHbIN
AvanasoH Ans aHanorosoro Bxoaa +1 MA Ha 60 B; Torga nokasaHue 2 mA maclitabupyetcst oo 120
B.

MporpaMMMpoBaHue aHaJI0roBbIX BbIX0O10B

PM180 nopgaepxvBaeT 0o Tpex Moaynen aHanorooro Beoga/sBeioga (Al/AQ) ¢ o6wmm
KonuyecTBoM 12 aHanoroBbIX BbIXOA40B. Homepa kaHanoB BBoAa/BbiIBOAA aBTOMATUYECKM
Ha3Ha4alTCs BbIXo4aM B NOPsiAKE COeaMHEHUs Npu BKIOYEeHUM npubopa.

YTto6bl HAaCTPOUTL aHaNoroBble BbIXOAbl HA BalleM npubope, Boibepute «OOLLME HACTPOMKN» B
MeHo HacTpoliku, a 3aTeM LUenkH1Te BKnaaky «AHanorosble BbixoAbl». Ecnv Bel nporpamMmmupyeTte
CBOE YCTPOWCTBO OHIaWH, aHarnoroBble BbIXoAdbl, KOTOPbIE OTCYTCTBYIOT B Npubope, o6o3HavatoTcs
KaK HeJoCTYMHble.

Nmetowmecs onuumn AO nepevncneHsl B creayoLlen tabnuue:

Onuus ®dopmat/OuanazoH | OnucaHue
Tun BbIXOAA 0-1MA Tun Mogyns aHanorosbIX BbIXxogoB. [pu nogcoeanHeHUU K
+1MA npubopy nokasbliBaeT pearnbHbI TUM aHaroroBbIX BbIXOA0B,
0-20MA NPOYUTAHHBIN C MOAYNS aHANoroBbIX BbIXOAOB.
4-20mA
BbixogHow BbibupaeT namepsiemblii napamMeTp, KOTOPbIN AOIKEH ObITb
napametp nepefaH Yepes kaHan aHanoroBoro BbixoAa (CMoTpu
MpunoxeHne A)
HyneBas wkana OnpegenseT HUKHIOK MHXEHEPHYIO LUKany (B NepBUYHBLIX
(0/4 mA) eavHULax) Anst aHanoroBoro BbIXO4a, COOTBETCTBYHOLLYHO
HanMeHbLLeMy (HyneBomy) BbIxogHOMY TOKy ( O nnu 4 mA)

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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NMPOrPAMMMUWPOBAHMUWE PM180

Onuus

®opmat/[uana3oH

OnucaHue

(1/20 MA)

MonHas wkana

OnpenensieT BEPXHIOK UHXEHEPHYIO LIKany (B NEPBUYHBIX
evHMUax) Ans aHanoroBoro BbIXOAa, COOTBETCTBYHOLLYIO
HanbonbLluemy BbixogHOMY Toky (1 unm 20 MA)

i

OwcKpeTHble ExXoas! | Peneittbie Boboas! I Cugmuici I Koppexums TpaHchopmMaTopos | Taimeps! I NMokansHsle HaCTPORKK
BazoBbie HacTpolikK I Onwwm npuiopa I YeTaskw AHanor oBkIE BLio Akl Ananorosele Ex0akI
No. Tun Bbixoga BuixogHoil napameTp HyneBas wkana MonHaA wkana
(014 mA) (1420 mA)

1 |0-20 m& x| Hanpsxetne V1 =00 828.0

2 [0-20 mA x| Tern =] 000 20.00

3 | 0-20 m& hd AKTWEHAA MOWH. kBT hd -33 33

4 |o20ma = || Kosta. moun. x| 0000 0.000

5 |+~ ma [=|| Hanpm=etne V2 oo 8280

& |«-1ma =] Tox 2 =] 0.00 20.00

T | +-1mA x| — =— —_

8 [+~1ma ﬂ —_ ﬂ J— —_

g |— — — —

10 |— —_ — —

M |— — — —

12 | — J— — J—

13 | — —_ J— I

14 |— — — —

15 |— — — —

18 | — fR— — —_

OmprITe CoxpaHuTs .. OuicvTe | MNevats | OTNR&EMTE | [MoAYyMTE |
ok | cancel | s | Hep |

Korga Bbl BbibvpaeTe BbIXOAHOW MapameTp ANs aHaroroBOro BbIXOAHOMO KaHana, TeXHu4eckune
LUKanbl N0 yMOYaHWIo yCTaHaBnmMBaroTCs aBTomatmndeckn. OHu NnpeAcTaBnaloT cO60M MakcumanbHO
[OCTynHble LWKanbl Ans napameTtpa. Ecnu napameTp OencTBUTENbHO OXBaTbiBaeT Gonee HWU3KUN
OmanasoH, Bbl MOXETe U3MEHUTb LUKanbl, YToObl 06ecneunTtsb nyyliee pa3peLlueHne Ha aHanoroBom
BbIXOAE.

MaCIJJTaGVIpOBaHVIe HeHanpaBJieHHbIX aHaNmIoroBbIiX BbIXOA40B

[pu NnporpamMmmmnpoBaHnm LKan A8 HeHanpaBeHHbIX aHanoroBblx BbIxogos ¢ onuuen 0-1 MA, 0-20
MA unu 4-20 MA Bbl MOXETE U3MEHWUTb Kak HyNeBY0, Tak 1 MOSHYI UHXEHEPHbIE LLKarnbl AN Noboro
napameTtpa. [Mpumep nokasaH Ha pUCyHKe Bbllle Ans aHanorosblx Bbixogos 0-20 MA. UHxeHepHas
LIKarna He Hy)xgaeTcs B TOM, YTOObl ObITb CUMMETPUYHON.

MacwrabupoBaHue HanpaBreHHOro koadumumeHTa MOLWHOCTH

MrxeHepHasa wkana ans koadduumneHTa MOLWHOCTU CO 3HAKOM 3MyNupyeT aHanorosble Npubopsl
ana naMepennst koadpduumeHta MowHoctu. Lkana koadpdpumumenta mowHoctn ot -0 go +0 u
cuMmMeTpuyHa oTHocuTenbHO +1.000 (-1.000 = +1.000). OTpuuaTeneHbi KOIPMULMEHT MOLLHOCTU
MacwTabupyetca kak -1.000 MMHYC M3MepeHHOe 3HayeHue, a HeoTpuuaTenbHbI KO3ULMEHT
MoLLHOCTM MaclTabupyeTtcs kak +1.000 MyuHyc namepeHHoe 3HayeHuve. [Ins onpepeneHns Bcero
aunanasoHa koadhdpuumeHta MowHocTh oT -0 go +0 wkanbl N0 yMonyaHuio ykasbiBatoTcst ot -0.000
no 0.000.

MacwrabnpoBaHue aHanoroBbIX BbIXog4oB +1MA

[MporpammmpoBaHne MHXKXEHEPHbIX LWKan Ans HanpaBeHHbIX aHanoroBbIX BbixogoB =1 MA 3aBUCKT
OT TOro, NpeacTaBnseT N BbIXOAHOW NapameTp 3HaveHust 6e3 3Haka (Kak BONbTbl U aMnepbl), Unu
CO 3HaKOM (KaK MOLLHOCTU U KO3 PULNEHTbI MOLLLHOCTH).

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM
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Ecnu BbixogHOe 3HayeHne 6e3 3Haka, Bbl MOXETE M3MEHUTb KaK HyNeBYHO, Tak U MOSHYHO
WHXEHEPHbIE LUKansbl.

Ecnu napameTp npeacraensiet cobon 3Ha4YeHne co 3HaKoM (HanpaBneHHOE), Bbl JOMKHbI
NpeaoCTaBUTb TOMbKO MHXEHEPHYIO LKany ANs BbIXOAHOro Toka +1 MA. VIHxeHepHas Lwkana ans
BbIxogHoro Toka 0 MA Bcerga paBHa HyIto 45151 BCEX 3HAYEHUIA, KpOMe MMEIOLLEero 3Hak
KoahuumeHTa MOLLHOCTK, AN KOTOPOro OHO ycTaHoBreHo Ha 1.000 (cmoTpwm
«MacwTabvpoBaHne HanpaBreHHOro KoaddurumneHTa MoLLHOCTMY Bbilwe). MNprnbop He no3sonseT
nonyYnTb AOCTYN K 3TON HAacTPOMKe, eCnv NapameTp HanpaeneHHbIW. Beakui pas, korga 3Hak
BbIXOZHOTO NapameTpa U3MEHSAETCS Ha OTpuLaTeNbHbIA, NPUOOP aBTOMATUYECKM UCTONb3yeT
BaLLW MOMHbIE MHXEHEPHbIE HACTPOVKK LWKanbl Ansa +1 MA ¢ oTpuuaTenbHbIM 3HAKOM.

MacwrabupoBaHue aHanoroBbiX BbixogoB ansa 0-2 MA n 2 mA

BbixogHble Wwkanbl Ans aHanorosbix Bbixogos 0-1 MA 1 £ 1 MA 3anporpammmpoBaHbl Ha 0 MA 1 +1
MA He3aBMCUMO OT XXernaemoro guanasoHa BbIXOAHOro Toka. YTtobbl ncnonb3oBaTh BECb BbIXO4HOM
ananasoH 2 MA nnu + 2 MA, yCTaHOBUTE aHanoroBble BbIXOAHbIE LUKanbl Ha npubope cneayoLwmm
obpasom:

- 0-2mMA: yctaHoBuTe wkany 1 MA Ha 1/2 Tpebyemoro nonHomacLuTabHoro
BbIXOAa ANA OOHOHanpaBlieHHbIX NapamMeTpoB U ycTaHoBuTe Lwkany 0
MA Ha oTpuuaTenbHylo MOMHYK LWkany v wkany 1 MA Ha Homb Ans
[ABYHanpaBlieHHbIX NapaMeTpoB

- 2 mA: yctaHoBuTe Wkany 1 MA Ha 1/2 TpeGyemoro nonHomactuTabHoro
BbIXOAa 4115 O4HOHaMNpPaBIEHHbIX U ABYHaNpaBeHHbIX NapameTpoB.

Hanpumep, 4tobbl obecneunTb OuanasoH BbIxogHOro Toka oT 0 Ao 2 MA Ons HanpsbkeHus,
namepeHHoro npubopom B AamanasoHe ot 0 go 120 B, yctaHoBute wkany 1 MA Ha 60 B; Torga
nokasanve 120 B macwrabupyetcs k 2 MA.

Ucnonb3oBaHME CHETYUKOB

PM180 nmeet 32 geBATM3HAYHbIX CHETYMKA CO 3HAKOM, KOTOPbIE NOACHUTLIBAKOT pasHble cobbITUS.
Kaxablvi cHeTYMK HE3aBNCHMO CBHA3aH C MObIM OUCKPETHBIM BXOAOM W CYATAET BXOAHbIE MMMYNbChI
C nporpaMmMupyemMbiM MaclTabupyowmm koaddpuumeHTom. Bbl MoXeTe cBsidaTb HECKONbKO
OVICKPETHBIX BXOAOB C OOHVMM U TEM Xe CYEeTYMKOM. Kaxkabii CHeTUMK MOXET yBEeNMYnBaTbCs UIn
YMEHbLUATLCSA Yepe3 KOHTPOJIbHbIE YCTaBKM B OTBET Ha NMtoboe BHYTPEHHEE U BHELLHeEe cobbITue.
YTto6bl HACTpOUTbL cHeTUMKM Npubopa, BeibepuTe «O6LLME HACTPONKN» B MeHIO HacTpolku, a 3aTem
HaxxMuTe BKnagky CyeTumku.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM



FNABA 6 NMPOrPAMMMUWPOBAHMUWE PM180

o5 cowermerons T =

BazoBble HACTPOMKM | Onww npuGopa | YeTaEKM | AHENOroBLIE BRXDOE | AHanorossIe EXOOL!
[vckpeTHble EXOOb! | Peneiitbie Boboas  CHETHMKN | Koppexuma TpaHCchopMaTopoE | Taimepbl I INokansHsIe HACTPoRIKM
CuéTumne 3HaueHwe cYETUNEA Bxog MHozuTENE CuéTung

1 0 1 |Dn = 1| #1 ﬂ

2 0 2 |oB = 1|#2 =]

3 0 3 |Dis hd 1| #3 hd

4 0 4 |DHE - 1| #3 hd

5 0 5 | — hd 1 # hd

(3 0 & |— = 1| # =]

7 0 7 |— = 1| #1 =]

3 0 2 |— ﬂ 1 # ﬂ

5 0 g9 | — hd 1 # hd

10 0 0 | — hd 1 # hd

" 0 " | — = 1| #1 =]

12 0 12 | — = 1| #1 =]

13 0 13 | — ﬂ 1 # ﬂ

14 0 14 | — hd 1 # hd

158 0 15 | — hd 1 # hd

18 iy 18 | — =l 1| # =l -
Cmpeite CoxpaHnTs. .. CumcTiTe | Devate | OThpsEMTE | MomuTe |

ok | cancel | i | Hep |

MmetoLmecs onuum onucaxel B cnegytoLlen tabuue:

Onuuna Iﬂuanasou Mo ymonanvuol OnucaHue
Moka3aHus CYETYMKOB
3HaueHue -999,999,999 - |0 3HauyeHve, 3an1cbiBaeMoe B CHETUMK Mo cOpocy
CY€TuMKa 999,999,999
Bxoabl cyéTunkoB
Bxoa Hert, Het [MpuBA3bIBaET ANCKPETHBIN BXOA K CHETUUKY
DI1-D148
MHoXxuTenb -10,000 go 1 BennunHa, pobaensemas k CHETUUKY, Korga
10,000 0oBHapyX1BaeTcsi UMNybC Ha BXOAE-UCTOYHUKE
MMNYNbCOB
CyéTumk 1-32 1 OnpegensieT LeneBor CHETUUK A1 BXOOQHOIO
MNCTOYHUKA UMMYNbCOB

Mcnonb3oBaHue nepuoanuecknx TaiMepos

PM180 umeeT 16 nporpamMmmupyembix TaliMepoB, KOTOPbIE WMCMONb3YIOTCA ANA NEepUoanYEeCcKUx
onepauuMn 3anMcM U 3anycka MNO BpemMeHuM 4epe3 ynpasswoowume yctaBkn. Korga
3anporpamMMmMpOBaHHbI MHTEPBAn TaliMepa WCTeK, TalMep reHepupyeT BHYTpeHHee cobbITue,
KOTOpOoe MOXeT 3anyckaTb nobble ycTaBku (CMOTpM Mcnonb3oBaHWe ynpaBnAsiLLIMX YCTABOK ).
[MporpammupyemMbIi  BpeMeHHOW WHTepBan MoOXeT ObiTb oT 1/2 nepuoga no 24 4acos.
YTtobbl HAacTpouTb Tanmepbl Npudopa, BbibepuTte «ObLLME HACTPONKM» B MeHIO HacTpoiiku, a 3aTem
LenKHNTE Ha BKnagke Tanmepbl.

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM 76



FNABA 6 NMPOrPAMMMUWPOBAHMUWE PM180

o5 Coe e T =

Bazoeble HaCTPOMKM I Onwn npubopa I YeTasku | AHaEnoroBsie BoXoas! | AHanoroBkIE EX0 b
Jyckpemele Bxoas! I PeneiiHblz BEMOILI | CyBamim | Kopperuya TpaHcopMaTopos | 2iMEps! |J'IoKE|J1be|e HaCTPOAKK

Taumepbl

No. MNepuog Egurnys No. MNepuog EguHnLbl

1 0.000 | Ceryngm hd 9 0.000 | CeryHam hd
2 0.000 | CeryHgp hd 10 0.500 | Nepuogsl hd
3 0.000 | Ceryngm hd il 1.000 | Nepuogsl hd
4 0.000 | CeryHgs hd 12 0.200 | CeryHab hd
5 0.000 | Ceryngm hd 13 3.000 | CeryHam hd
[ 0.000 | CeryHgs hd 14 10.000 | CeryHab hd
ri 0.000 | Ceryngm hd 15 600.000 | CeryHam hd
8 0.000 | CeryHgs hd 16 T200.000 | CeryHabl hd

Oumcime MNevam™ | OrrpasuTe | Monyure |

ok | canee | iy | Hep |

MmetoLmecs onuum onucaHbl B criegytowen Tabnuue:

Onumsa | Ouana3oH Mo ymonyaHuio | OnucaHue
Mepvog |0 = 3anpewwéH 0 Mepuog Taimepa
0.010 - 100,000.000 cek
0.500 - 100,000.000
nepuoaos

EponHuupbl | CekyHabl, CekyHabl EauHnupbl BpemeHn
Mepuogb!
Cewmb TanimepoB oT TariMepa #10 fo Tanimepa #16 npefycTaHOBMNEHbI HA 3aBOAE-U3rOTOBUTENE U
He MoryT 6bITb NepenporpammupoBaHbl. OHM B NEPBYIO ovepenb NpefHa3HayYeHbl 4
ncnonb3oBaHusa ¢ pernctpatopamu MK 1 aBapuitHbIx cobbITUiA. [pyrine Taimepbl MOryT ObITh
3anporpaMmmMupoBaHbl NONb3oBaTENEM.

YT100bI 3aNyCTUTL NEPUOANYECKMI TauMep, BbiDepuTe xenaemblii eQVHULY BPEMEHU N YKaXnTe
HEHyneBOW Nepros BPEMEHN.

YT10ObI OCTAHOBUTL TaiMep, YCTAaHOBUTE NEepUos BPEMEHU PABHbIM HYIHO.

Mcnob3oBaHUE KOHTPOJIbHbIX YCTaBOK

PM180 nmeeT BCTPOEHHbIV NMOTMYECKUA KOHTPOIEpP, KOTOPbIV BbINOMHAET pa3Hbie AeNCTBUS B
OTBET Ha onpeaenéHHble NoNb3oBaTeNeM BHYTPEHHME U BHELHUE cobbitus. B otnuume ot PLC,
PM180 ncnonbayeT ynpoLeHHYI0 TEXHWKY MPOrpaMmMUpPOBaHnNS Ha OCHOBE YCTaBOK, KOTopast
NMo3BONSAET NOMb30BATENIO ONPeAeNnATh NTOrMYECKOe BbIpaXXEHNE HA OCHOBE N3MEPEHHbIX
aHanoroBbIX U LMMPOBBIX 3HAYEHWI, KOTOPOE BbI3bIBAET TPebyemoe AencTBE.

PM180 npepoctaBnset 64 KOHTPOSbHbLIX YCTABKM C NporpaMmmMupyemMbIMin 3aep>KkaMmu
cpabatbiBaHUS 1 oTnycKkaHus. Kaxaas ycTaBka OLEHUBAET NTOrMYECKOE BbIPaXEHWE C 10 YeTbIpbMS
aprymeHTamu ¢ ncnonb3oBaHvem noruku UJTN/W. Beaknia pas, korga BblpaxeHue oLeHNBaeTCcs Kak
«UCTUHa», yCTaBKa BbINOMHAET A0 YeTblpex OA4HOBPEMEHHbIX 4eNCTBUM, KOTOPbIE MOTYT
OTNPaBnATb KOMaHAY Ha BbIXOAHbIE pene, yBeNnuuMBaTh UM YMeHbLUATb CHETUYMK, UK 3anyckaTb
perucTpaTop.

YUTtobbl 3anporpammmpoBaTh YCTaBku, Bbidbepute «O0LMe HaCTPOMKM» B MEHIO HacTpoiiku, a 3aTem
LWENKHUTE Ha BKagke YCcTaBKu.

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM



FNABA 6

NMPOrPAMMMUMPOBAHMWE PM180

[uckpeTHele EXods! I PeneiiHeie BeOas I Cudmumim | Koppekua TpaHCDopMaTopoE I TaiiMmepel I MoKaneHEIE HACTPOMKK
YeoTaskn

BazoBbie HACTROMKK

Yeraswa No. I'I VI
TpHIrepsl yCTABKMA

Onwan npuBopa

===

AHanorosele BeXOOEI AHanorosele ExObI

AN Ipynna exogos Tpurrep ¥enosue MNopor MNopor
cpaBaTelEaHHA E03EpATA
WK =] 3nasenns RMS (1/2 nep) =] =] = =] oo 115.0
W =] 3nasenna RMS (1/2 nep) =] vz =] == =] 100 115.0
AniA ﬂ 3nauennn RMS (1/2 nep) ﬂ W3 ﬂ <= ﬂ 110.0 115.0
WK x| OuckpeThbie Bxogsl x]|on ﬂ Bkn. ﬂ —_ —_
n xl— - || — J— — —
una =] — =] — — — —
n ﬂ - ﬂ J— —_ —_ —_
n =] — = — — — -
Mo. OeicTene Lent NapameTp CpabaTniBanuA 0.000
1 | BrnwouwTs pene =] # = — BosspaTta 0.000
2 | MucaTe B #ypHan cobbiTui x| cpadiBozep 7] —
3 | MucaTe B #ypHan nocnegos. cobeimui ﬂ —— ——
4 ﬂ —_ —_
OTpLITE CoxpaHWTe... | Qumcvme | OyrcTiTe E:_cel Mevate | Ornpaeure | Monyure |
ok | cancel | s | e |

MmetoLmecs onuum yctaBok OnNucaHsl B cneayollen tabnuue:

Onuus

dopmat/duanasoH |0nv|caHV|e

Tpurrepbl ycTaBku

Delta+, Delta-, rDelta,
rDelta+, rDelta-

nnnm nnm, n Tlornyeckuin onepatop ons Tpurrepa

pynna Bxogos 'pynna napameTpoB Tpurrepa (cmotpwu Mpunoxenne B)

Tpurrep MapameTp Tpurrepa, KOTOPbIN UCMOMNb3YeTCs Kak
apryMeHT B JIOMTMYECKOM BbIPaXXeHun (CMoTpu
Mpunoxerve B)

Ycnosue <=, >=, =, <>, Delta, OnepaTop OTHOLLEHUS], UCNOMb3YEMbI B YCITIOBHOM

BblpaXxeHun anga Tpurrepa

Mopor cpabaTbiBaHKs

Mopor (B NepBuYHbIX €AMHMLAX), NMPU KOTOPOM YCINOBHOE
BblpaxeHue byaeT oLeHnBaTbCs Kak UCTUHHOe. He
NPUMEHNMO ANS LUMPOBbIX TPUITEPOB.

Mopor Bo3BpaTta

Mopor (B nepBUYHbLIX eAMHMLAxX), NPU KOTOPOM YCIOBHOE
Bblpa)keHne byaeT oLeHBaTbLCH Kak JTOXKHOE.
OnpepensieT ructepesnc Ans aHanoroBbIX TPUIMTEPOB.
He npvmeHumo anst umdpoBbIX TPUITEPOB.

OencTtBue

Oenictene [lencTeue, BbINONHAEMOE, KOrAa BblpaXKeHNe yCTaBKku
OLEeHUBaEeTCs kKak UCTUHHOe (cMoTpu lMpunoxerve B)

Lenb OnuunoHanbHas Lenb AencTens

MapameTp OnuunoHanbHbIN apryMeHT AencTBUS (3ape3epBMpPOBaHO)

3agepxku

CpabaTbiBaHus 0-10,000.000 cek BpemeHHas 3agepxka nepeg onepauuen, koraa
BbINOJHSAOTCS yCnoBus cpabaTtbiBaHus

BosBspara 0-10,000.000 cek BpemeHHas 3agepxka nepeq BO3BpaToM, Koraa

BbINONHAKTCA YCNOBUA BO3BpaTa

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM
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FNABA 6 NMPOrPAMMMUWPOBAHMUWE PM180

TNornyeckuii koHTponnep obecneynBaeT o4eHb BbICTPYIO peakuuio Ha cobbiTus. Bpems
CKaHMpOBaHUA A BCcex ycTaBok coctaBnseT 1/2 nepuoaa (8 mc npu 60 My v 10 mc npu 50 My).
YcTaBka #1 npefycTtaHOBNeHa Ha 3aBoAe-M3roToBuTene Ans npeaocTaBneHns cTaHaapTHbIX
NepUoANYECKMX XXYPHAaroB AaHHbIX Ha 15-M1HYyTHON BpeMeHHoN ocHoBe. OHa npuBsA3aHa K Yacam
npubopa n 3anyckaeT XypHanbl AaHHbIX #1 1 #2 B 15-MUHYTHbIE UHTEpBarbl Yaca.

Ucnonb3oBaHue norn4yecknx Bblpa)KeHVlﬁ

Tlornyeckune onepatopbl NNW/M obpabaTtbiBatoTcs ynpoLeHHbIM 06pa3oM. Y HUX HEeT 0CobbIX
npaBun npuopuTeTa UNM CTapLUNHCTBA.

Tio6oe ycnoBue Tpurrepa, cBsizaaHHOE C IOrM4eCcKkMM BblpaxeHnem onepatopom VI un
OLleHVBaeMoe Kak «MCTUHa», 3amellaeT noboe npefblayLuee ycrosme, OLEHNBAEMOe Kak «ITOXb».
AHarnormyHo, nboe ycrosne TpUrrepa, OLeHNBaAEMOe KaK «fOXb» 1 CBA3aHHOE C MOMOLLbHO
onepatopa W, 3ameLyaeTt noboe ycrnosue, oLeHNBAaEMOe A0 HEro Kak « MICTUHa».

YT06b!I N36€XaTh NyTaHULbI, PEKOMEHAYETCA HEe YepeaoBaTh pasHbie Normyeckre onepaTopbl B
OOHOM BblpaxeHun1. BMecTo 3Toro npuBeaute Bce YCroBWs, KOTOPbIE UCMONb3YT OOAMNH U TOT Xe
NOrnyeckmin onepaTop BMECTE Ha OfHON CTOPOHE BbIPaXEHUs!, @ ocTalbHbIE - Ha
MPOTVBOMOSIOXHON CTOPOHE.

YT06bI IBHO NEepeBecUTb BCe APYriMe YCroBUS C MOMOLLbIO KPUTUYECKOro Tpurrepa, NoMecTuTe ero
B KOHEL, BblpaXeHusi, Ucrnonb3ys onepatop I, ecnu Bbl XoTWTe, 4TOBLI yCTaBka bbina
3apeincTBoBaHa B NoboM criyvae npu yTBEPXKAEHUM YCIOBKS TpUrrepa v ¢ onepatopom U, ecnu
yCTaBKka He [ofxHa paboTaThk, Noka KpUTUYECKUIA TPUITEP He NMOATBEPXKAAETCS.

MUcnonb3oBaHue YUCNOBbIX Tpurrepos

[ns yncnoBbIX (aHANOroBbIX) TPUITEPOB YCTaBKM NMO3BONAOT ykas3aTb ABa nopora ANs Kaxaoro
Tpurrepa gns obecneyeHus rucrepesnca (MepTBON 30HbI) A451A onepaunii yctaBok. [NepBbii
onpepensieT nopor cpabaTtbiBaHWsA, a BTOPON onpefensdeT nopor Bo3Bparta Tpurrepa. TpurrepHole
noporv Bceraa ykasblBaloTCA B NEPBUYHbIX eQUHMLAX.

Ecnu Bbl uIcnonb3yeTe onepaTopbl YCNOBUS KaK «<=» (MEHbLLE UM PaBHO) Unn «> =» (6onbLue
Unn paBHO), BCeraa ykasblBalniTe NpaBuibHbIN MOPOr BO3BpaTa Ans Tpurrepa. Ecnu Bbl He xoTute
MCMonb3oBaThb MMCTepesnc, yCTaHOBUTE NOPOr BO3BpaTa TakMM Xe, Kak mopor cpabaTtbiBaHWs.

C nomouuplo onepatopa «Delta» yctaBka cpabaTbiBaeT, korga abcontoTHoe 3HaveHne pasHuLb
MeXAay NocneaHNM COOBLLEHHBIM 3Ha4YEHMEM U TEKYLLMM 3Ha4YeHMEM NpeBbILLIaeT 3a4aHHbIVi MOPOT.

Ucnonb3oBaHue ABOUYHbIX Tpurrepos

[BonyHble (LMMPOBBIE) TPUITEPDI, TaKMe KaK ANCKPETHbIE BXOAbI, PENe UNn BHyTPEHHNE
cTaTMyeckne 1 NMNynbCHbIe cobbITUSA, MPOBEPSIOTCA Ha COCToAHUE Bkn. (3aMKHYTO/yCTaHOBMNEHO)
unu Beikn. (oTkpbiTo/ouniLeHo). MapameTpebl )xypHana Mux/Makc moryT 6bITb MpoBepeHbl ANS
HOBOro cobbITWSA, KOTOPOE NOATBEPXKAAETCS NPU 3anMCK HOBOTO MVHUMArbHOMO NN
MaKkcHMarnbHOro 3HayeHus Ans napameTpa ¢ MOMeHTa NocneAHEero BpeMeHU ero NpoBepKU.
[1BonYHble cobbITUSI AenATCA Ha ABa TUNA: CTaTuyeckne cobbiTUa U UMNYbCHblE COBbITUS.
CraTtuyeckune cobbITus - 3TO COOLITUSA, YyBCTBUTENbHbIE K YpOBHI0. CTaTnyeckoe cobbiTne
noaTBeEpXAaeTCs BCe BPEMS, MoKa CyLLeCcTByeT COOTBETCTBYoLLee ycrosue. MNpumepamm
ABMAIOTCA ANCKPETHbIE BXOAbI, perie 1 BHYTPEHHME CTaTu4eckme cobbITus, reHepupyemble
AvarHocT1kon npmubopa, npoueaypamu namepeHus, a Takke permctpatopamu NKS n aBapuiiHbix
COObITUN.

MMnynbcHble cobbiTrs - PPOHTaNbHO-4YYBCTBUTENBHBIE C aBTOMaTUYeckum copocom. MmnynscHoe
cobbITVe reHepupyeTcs Ansa Tpurrepa ToNbKO OAMH pas, Koraa nonoxutenbHbIi poHT nepexoaa
obHapyxxeH Ha Bxofe Tpurrepa. MNMprmepamy UMNYNbCHbLIX COBLITUI ABNSIOTCA MMMYbCHbIE BXOAbI
(MMNynbCbl Nepexofa Ha ANCKPETHbIX BXOAax), BHYTPEHHME MMMYbCHbIE COObITUSA (MMMNYMbChI
3HEPINM 1 MMMYMbCbl HaYana nHTepeana BpeMeHu) n cobbiTus, reHepupyemble MHTepPBabHbIMU
Tanmepamu. Jlorm4ecknii KOHTPONNepP aBTOMaTNUYECKN OYMLLAET UMMYIbCHbIE CODBITUS B KOHLE
Ka)X[oro CKaHMpOBaHWS, Tak YTO TPUITepbl, KOTOPbIE NCMONb30Bany MMMNYMbCHbIE COOLITUSA, HE
MOryT CHOBa ObITb 3anyLLeHbl OAHVUM 1 TEM Xe CODbITUEM.

Ucnonb3oBaHue chnaroB co6bITUIl U BUPTYanbHbLIX pene

PM180 nmeeT 64 o6LmX ABOUYHbIX dorara, HasbiBaeMblx hriaraMmum cobbITUI, KOTOPbIE MOXHO
MHAMBUAYANbHO HAaCTPOUTb, OYUCTUTL Y NMPOBEPUTL C MOMOLLbIO YCTaBOK UIN YAAINEHHO.
dnarv cobbITUA MOTyT UCMOMb30BaTLCS B Pa3HbIX MPUINOXEHUSX, HAaNpUMep, ANns nepeaayu
COObITUI Mexay yCTaBkamu Ans pacLUMpPEHUs NTOTMYECKOr0 BbIPAXXEHUS UM CrUCKa OEVCTBUN,
KOTOpble LOIMKHbI BbINOMHATLCS A1 ONpeaerneHHoro cobbITUsS, N Ans yaaneHHoro 3anycka
aencteun yctaBok n3 cuctembl SCADA nnn ns PLC.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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FNABA 6 NMPOrPAMMMUWPOBAHMUWE PM180

Takum e obpasoM, ntoboe n3 32 pene npubopa, KOTOPOE HA CaMOM [efe He NPUCYTCTBYET Ha B
BaLleM npubope (OHO Ha3biBaeTCHA BUPTyarnbHbIM perie), MOXeT MCNOSb30BaThCs AN nepeaayn
COoObITUIA OT OOHOM YCTaBKM K APYrMM Unu ANS UHAUKaUUM COObITUIA ANS YCTaBOK U3 BHELLHEN
CUCTEMBI.

Ucnonb3oBaHue nepunognvyeckKkunx TaVIMepOB

PM180 nmeet 16 nepmognyecknx TanMepoB, KOTOpble 06bIYHO MCNOMb3YITCH ANA NePUOANYECKON
3anncy NHTepBarnbHbIX AaHHbIX BO BPEMSI aBapUMNHOro COBbITUSA N MPU HaNUYUmM Apyrux coObITUN,
oBHapyXeHHbIX ycTaBkamun. HekoTopble 13 TaiMepoB NpeayCTaHaBMMBAKOTCA Ha 3aBOAe-
n3roToBuTENE ANA NCNONb30BaHuUs ¢ pernctpatopamu NKS n aBapuiiHbix cobbITUIA, @ Apyrne MoryT
ObITb 3anporpaMMUpPOBaHbl AN reHepaLmn Nepuoanyeckux CobbITUI B onpeaerneHHble
nonb3oBaTeneM UHTepBarnbl (CMOTPU Mcnonb3oBaHue NepMoanYEeCcKUX TanmMepoB).

[Mepunopmnyeckre Tanmepbl He CUHXPOHU3MPOBaHbI ¢ Yacamu. Korga Bbl 3anyckaeTe TaMep, OH
reHepvpyeTt MMMyrbCcHOe cobbiTve Tanmepa, KOTOPoe MOXET 3anyCTUTb YCTaBKy, €Crnu Bbl
BKIIOYUIV TaiMep B CNMCOK TpUITepoB ycTaBku. Koraa cobbiTve ycTaBku NoaTeepxaaeTcs, Tanmep
nepesarnyckaeTcs, a 3aTem reHepupyeT criefytolee cobbiTve Taimepa, Korga nHTepsan Tanvepa
nucTekaert.

Ecnu Bbl XOTMTE 3anuncbiBaTb MHTEPBaIbHbIE AaHHbIE C NpefonpeaeNneHHbIMU MHTepBanamn 6e3
NPUBSA3KM K PYrMM COObITUSIM, MPOCTO BbIbEpUTE TaMep B KAYECTBE TpUITEPA YCTaBKM U yKaXuTe
B CMVCKe OeNCTBUIN yCTaBKU barn gaHHbIX, KOTOPbIA Bbl XOTUTE MCMONb30BaTh AN 3anucu. Ecnn
Bbl XOTUTE, YTOObI NEPMOANYECKME AaHHbIE 3aMUCbIBANMCh NPY HaNM4Mm onpeaeneHHoro cobbiTus,
BblOepuTe TpUrrepbl, KOTopble MASHTUHULMPYIOT Balle cobbiTue, a 3aTem fobaBbTe Tanmep B
KOHLIe Cnncka TpUrrepoB ¢ NomoLLbto onepaTopa W.

Ucnonb3oBaHue TpurrepoB BpemMeHu

Ecnu Bbl x0TnTE, YTOOLI AEACTBUSI YCTABOK ObINN CUHXPOHN3MPOBAHbI C YacaMu, Hanpumep, Ang
NpeaoCTaBeHNsS CUHXPOHHbIX 3anUCbiBaEMbIX MHTEPBArbHbIX JAaHHbIX Kaxable 15 MUHYT unu
Kakabl Yac, Unv Ansa BbIBOAA UMMYNbCOB BPEMEHUN Yepes3 KOHTaKTbl pene, UCNonb3ynTe Tpurrepbl
BPEMEHM, KOTOPbIE FTEHEPUPYIOT CTaTUYECKME CODbITUS, CUHXPOHU3MPOBaHHbIE C Yacamu npubopa.
Bbl MOXeTe ncnonb3oBaTh HACTPOWKY MO yMON4YaHuio Ans Yctasku #1 Ha Balwem npubope B
KayecTBe Npumepa UCMonb30BaHWs TPUITEPOB BPEMEHW. YCTaBKka NpeaBapuTersHoO
3anporpammmnpoBaHa Ans NnpounMpoBaHns AaHHbIX C 15-MUHYTHBIMK MHTEpBanamu ¢
MCMOMNb30BaHMEM XXypHAaNoB AaHHbIX #1 1 #2.

Ucnonb3oBaHue Tpurrepa HapylueHusi hopMbl HanpsHKeHUs

Tpurrep HapyLLeHVs POPMbl HANPSHXKEHUsT (HaXOAALWMICA nod umeHem «Hapyw. dopMbl Hamp.» B
TpurrepHow rpynne «Cneu. BXxoAbl») o6HapyXvMBaeT BCe TUMbl HapyLLeHs (DOPMbl BOSHbI
HanpspkeHus Ha nbon dase, Bbi3BaHHbIE ObICTPBIMU NEPEXOAHBIMN HanpsXkeHnsaMmu. Bel moxeTe
MCMonb30BaTb €ro AMs 3anncy HapyLLEHNA HaMPSXXeHWs, eCn Bbl XOTUTE cAenaThb 3TO MHaye, YeM
370 Aenaet peructpaTtop MK3.

Mopor cpabaTbiBaHUsi TpUrrepa HapyLueHust popMbl HaNPSXXEHUST onpeaensieT MakcMmarnbsHO
AO0MNYyCTUMOE OTKITOHEHWE HaMpPsPKEHNS OT YCTAHOBUBLLETOCS YPOBHS, BbiLLe KOTOPOro npnbop
06bsABNAET 0 HapyLleHn bopmbl BOSHbI. 10 yMONYaHuio 3TOT Nopor onpeaenseTcst Kak NpoLeHT
OT HOMMHAINBHOIO HanpsKeHus. ECrun Bbl XOTUTE MCNONb30BaTb BMECTO TOr0 €4UHMLbI B BONbTaXx,
Bbl MOXeTe BblbpaTb Tpebyemble eAnHNLbI U3MEPEHUS HapyLLeHnsa (POPMbl HaNPsSXKEHUs Ha
Bknagke lNpegnoyteHnst B AmanoroBom okHe KoHdwurypaums -> CBoricTBa (CMOTpY pasgen
EaunHyubl HapyuieHvs opMbl Hanpsxenusa B [nase 13).

Tpurrep He pearmpyeT Ha MeAneHHble M3MEHEHWS HanpPsXKeHWs BCSKWI pas, Koraa NoBblLLEeHe
HanpshXeHns Bbllle UMK NageHne HUXKe yka3aHHOro NoporoBoro 3HavyeHusl, 3aHnmaeT 6onblue 1
nepuoaa.

3anepkka onepauum yctaBok

[1Be onuuoHanbHble 3a4epXKkn MOryT ObITb 400aBMNEHbI K Kaaoi ycTaBke, YToObl NpoannTb
TpUrrepbl yCTaBoOK B Te4eHUe Bonee ANUTENbHOIO BPEMEHU, NPEXAE YeM NMPUHUMATDL PELLEHME O
TOM, MPOM3OLLIIO MK OXnaaemoe cobbiTve nnu HeT. Korga 3agaHa 3agepikka, Nnoruyeckuii
KOHTpOnnep U3MeHSAET CTaTyC yCTaBKM TOMbKO B TOM Criydae, ecrnv BCe YCIOBUSA NOATBEPXKAEHbI Ha
nepuop, KOTopbI COCTaBMSET MO KparHen Mepe BpeMs 3aJepXKu.

XoTs 3apepxka MoXeT ObITb 3agaHa c pa3pelueHnem 1 Mc, hakTuyeckoe 3HaveHne
BblpaBHMBAETCH C HUXKHEN BPEMEHHOW rpaHuuen 1/2 nepuoga.

O6paTtute BHUMaHMWE, YTO Bbl HE MOXETE UCMOMb30BaTh 3a4EPXKM C UMMYTbCHBIMU COOLITUSMMU,
TaK Kak 3T cobbITUSI HEMeIEHHO O4MLLaTCS U GonbLUe He CyLLEeCTBYHOT NpY crieayoLem
CKaHMPOBaHUN YCTaBOK.
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FNABA 6 NMPOrPAMMMUWPOBAHMUWE PM180

Mcnonb3oBaHue cobbITUM U AENCTBUN YCTAaBOK

Korpa cratyc yctaBkm usmeHsieTcs, T.e. cobblTve ycTaBku nubo noaTeBepxpaeTtcs, nubo He
noaTeepxaaeTcs, B BaleM npubope nponcxoauTt cnepyoLlee:
1. HoBbIl cTaTyc ycTaBku pernctTpupyeTcsi B permcTpe cratyca yCTaBku, KOTOPbIf
MOXHO KOHTponupoBaTb 13 cuctembl SCADA nnv ¢ NOMOLLbIO
nporpaMMmMpyemMoro KOHTpoririepa, YTobbl AaTh UHAMKALMIO HA OXuaaemMoe
cobbiTue.

2. [evictBylowmii ctaTyc cpaboTaBlle ycTaBkuM uUKCUpyeTcs B peructpe
TPEBOXHOW (puKcauum ycTaBkM, KOTOpbIA YyAaneHHo pJoctyneH. Peructp
yaepXxunBaeT NOCreaHUn TPEBOXHbIA CTaTyC YCTaBKW, NMoka OH He OyAeT SBHO
OYMLLEH.

3. o yeTbipéx nporpaMmMupyembix AeWCTBMW MOryT ObiTb MocregoBaTensHO
BbIMOSTHEHbI NPU Nepexoe COCTOSAHWSA YCTaBKW, Koraa noaTBepxaaeTcs cobbitue
yCTaBKMu.

Kak npaBunno, AencTBMSA YCTaBOK BbIMOSHATCS HE3aBUCUMO ANS KaXA0W YCTaBKu U MOryT
MOBTOPSATLCA HECKOMbKO Pa3 Ans OAHON 1 TOW e Lenun. VIcknioyeHne cocTaBnsaoT onepauum ¢
perne, 3anucb B ann AaHHbIX Y B XXypHan OCLMINOrpamMm, KoTopble pacnpeaensioTcs Mexay
BCEMW yCTaBkamu, ncnonb3ysi cxemy VI anga kaxxgon oTAensHOM uenu.

PenenHbin Bbixog cpabaTbiBaeT, Korga OfHa U3 yCTaBOK, CBA3aHHbIX C perne, akTMBUpyeTcs, 1
ocTaeTcd B paboyem COCTOSHUM A0 TeX Nop, MoKa BCe 3Tu yCTaBkun He ByayT oTnyLueHbl (3a
WCKMIOYEHNEM pene C yaepxaHmem, Ans KOTopbix TpebyeTcs OTkNioYeHne oTaenbHON KOMaHaon
AN AeakTvBaumn).

3anuck B hann AaHHbIX UK B XKypHaN OCLMINOrpaMm, HanpasneHHas B OAUH 1 TOT xe danin,
BbIMOMHAETCA OAUH pa3 Ans NepBOW YCTaBKM Cpeamn TeX, KOTOpbIe YKasbiBatT OAHO 1 TO Xe
AeNncTBue, rapaHTMpys, YTo He ByAyT NOBTOPATLCS 3anMCcu, OTHOCALLMECS K OQHOMY U TOMY Xe
BPEMEHMU.

Pernctpauus cobbiTun ycTtaBok

CobbITnA ycTaBOK C METKaMM BPEMEHN MOTYT ObITb 3anMcaHbl Kak B XXypHan COObITUiA, Tak 1 B
XypHan nocnegoBaTenbHOCTU COOLITUI, €Cnn Bbl NOMECTUTE COOTBETCTBYHOLLME AENCTBUSA B
CMUCOK OENCTBUIN YCTaBOK.

Ecnu Bbl cBA3bIBaeTe yCTaBKy C pErMcTpaTopoM NocrenoBaTenlbHOCTU COObITUI, BCE COObITUSA
nepexofa yCTaBKu 3anuCbiBAOTCA MO YMOMYAHUIO B XXypHarn nocnefoBatefibHOCTM cobbiTuin. Ecnn
Bbl BblbepuTe perncTpaumio nepexofa ycrtaBkv B XKypHarn cobbITUIA, onpedenute B LieneBoM none
AeNcTBuMS, Kakme cobblTs nepexoda Bbl XOTUTE PerncTpmMpoBaTh: Korga yctaBka cpabaTbiBaer,
Korga oHa oTnyLeHa unun oba cobbiTns. Peructpatop cobbiTuii nomeLlaeT B dainn xypHana
OTAENbHYI0 3anncb ANA KaXAoro akTMBHOIO TpUrrepa, BbI3BaBLLETO NEPeXo COCTOSHUS YCTaBKu, U
OTAENbHYI 3annCb ANSA KaXAoro AeNCTBUS, BbIMONIHAEMOro Npu akTMBaLum ycTaBku (3a
WCKMYEeHNeM onepaLmin 3anmMcu AaHHbIX 1 OCLUINIOrpaMm, KOTOpble HEe PErCTPUPYOTCH B
XypHane cobbITui).

Ecnu Bbl 3anyckaeTe HECKOMNBbKO PErMcTpaTopoB U3 OAHOIO M TOrO Xe Crncka AeNCTBUN yCTaBKuy,
pekoMeHayeTCcs NOMeCTUTb AeCTBME perncTpauuy B XXypHan cobbiTuii nepes Apyrmmu, 4tobbl
Mo3BONUTb APYIMM perMctpaTopam UCnonb3oBaTh NocnefoBaTernbHbI HOMep cobbITUS,
NMPUCBOEHHbIV COOLITUIO PErMCTPaTOPOM COOBLITUN.

YcTaBKM C NEPeKPECTHLIM 3anyCKOM

Mpu cpabaTtbiBaHWKM ycTaBku npubop otnpaBnseT wupokosellaTensHoe UDP-coobLueHne no cetu
C CMONb30BaHMEM OLHOTMO 13 LWEeCTHaALUaTh TpUIrepHbIX KaHanoB. Bce npnbopsl, y KOTOpPbIX eCTb
yCTaBKK, 3anporpaMM1MpOBaHHble A51s1 OTBETa Ha 3TOT TPUITEp, AENCTBYIOT B OTBET. 3agepxkka
nepekpecTHOro 3anycka obblYHO MEHbLLEe BPEMEHW OLHOMO Nepuoaa.

YUTtobbl 0TNpaBuTb COOBLLIEHNE NEPEKPECTHOrO 3arnycka, MOMecTUTe AencTBue «BHelHWn Tpurrep»
B CMWCOK AENCTBUIN YyCTaBKN 1 BbIOEpPUTE OAMH 13 LIECTHAALATV TPUITEPHbIX KAHANoOB B KAa4YeCTBe
uenu. Ha Bcex npubopax, koTopble Bbl Obl X0Tenu, 4To6 OTBETUNM Ha 3TO coobLLeHme, BbIbepuTe
rpynny «BHeLUHWe TpUrrepbl» B CNUCKE TPUITEPOB YCTaBKM U YKaXKWUTE KaHar, no KoTopomy npubop
Oynet nony4yatb COOOLLEHNMS.
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FrNnABA 7 HACTPOMWKA PETUCTPATOPOB

'naBa 7 Hacrpoyka permcTpaTopos

PM180 cHabxeH BCTPOEHHOW 3HEProHe3aBNCUMON NamaTbio 256 MB ans 3anncu gaHHbIX,
COBbLITUI 1 ocUMMOrpamm.

[Mepen ncnonb3oBaHneM permcTpaTopoB NamaTb Npubopa AormkHa ObiTe pasgeneHa mexay
dannamm xypHanos. NamaTe npubopa NONHOCTLIO HACTPanMBaEeTCs; Bbl MOXeTe onpeaenuTb,
CKOIbKO NamMsTu ByaeT BbiAeNsaTbCA Ans Kaxaoro darna xxypHana. Ecnv Bbl XoTuTte U3MeHnTb
3aBOJCKME HACTPOWMKM, CreayniTe MHCTPYKUMAM B pasgere Huxe.

Hacrpoika namaTtu npubopa

Mamate PM180 moxeT 6biTb pa3geneHa ansa 28 dannos XypHanos:
e XypHan cobbiTui

e 16 (phannoB AaHHbIX

e 8 )ypHanos ocuunnorpamMmm

e KypHan nocnepoBaTenbHoCcTM cobbiTuii (SOE)

e Kypnan MNK3 IEEE 1159 vnu EN 50160 unu FOCT 32144
e KypHan aBapuiHbIX COBbITUI

[na npocmoTpa HacTponku namaT npubopa Bbibepute select «HacTporiku namaTu/perncTpaTtopos»
B MEHI0 HacTporku, 1 3atem LWENKHMTE Ha Bknagke «PacnpegenexHve namsituy.

e S =
HacTpoitki npegenos rapmonnk EN 50160:2007 PeructpaTop aeapyitHem cobbimai
Pervctpatop ocupnnorpamm I Mporpammupyemels napametpel Man/ Makc

Pacnpenenenie nama PerucTpatop AaHHeM I Perwctparop MK3 EN 50160:2007 I PacwmpenHeie HacTpoitka EN 50160:2007

Beero namama: 251658240 Gainr CsofopHan namate: 197669120 Gairr
Dainsl PErHCTPaLnK -
| I I 0 =4 ) g e
Bair | kawanos | sanuceii | coburwit | sanmcn eTpoE | sanucei
i #ypHan cofuiTuii CBopadynBamwmica 40000
2 |®ain ganHbx 1 CeopayvBamnwmica 63360 1320 1320 48 2 1320
3 |®aiin gaxHbx 2 CeopayMBamumics 3072000 38400 38400 a0 16 0
4 |®ain ganHebx 3 CeopayvBamnwmica 28000 2000 2000 44 7 0
5 |®aiin gatHbx 4 CeopayMBanwmics 23000 2000 2000 44 7 1405
6 |®ain gaHHex 5 CeopayvBamnwmica 28000 2000 2000 44 7 0
7 |®aiin gaHHbx & CBOpauMBamWmica 33000 2000 2000 44 T 0
& |®ain gaHHex 7 CeopayvBamnwmica 28000 2000 2000 44 7 0
9 |®ain gaHHeix & CeopayvBamnwmica 352000 2000 2000 44 7 0
10 |®aiin gaHHex 9 CraTucTuka coote. EN 50160 474240 12 2560 260 152 34 28
11 |®aiin gaxHeix 10 CraTucTuka rapm. EN 50160 174720 3 2560 260 224 52 28
12 |®aiin gaxHsix 11 CeofogHo
13 |®aiin gaxtbix 12 CeofogHo
14 |@aiin gaHHbix 13 CeopayMBanwmics 520000 10000 10000 52 9 o
15 |®aiin gaxHbix 14 CeopayvBamnwmica 520000 10000 10000 52 9 o
18 |@aiin gaHHbix 15 CeofogHo -
KoHpurypaLma HacTpoiika
Ompeime CoxpaHuTs... QuncTume Mevame Cmpasnts Monyuwite | aiina PErMCTRATORE
S I

Cnegaytowlas Tabnuua nokasbiBaeT MMEKLMECs ONuUMK gaiinos.

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM



FrNnABA 7 HACTPOWKA PEFTUCTPATOPOB

Onuus ®dopmat/duana3oH

OnucaHune

Twn CeopauuBatoLmiics,
HecBopauunBatoLmincs
MecsauHbI npounb
Harpysku

CyTouHbIV Npodunb
Harpysku

Onpepgenset noBefeHne dhaiina npu ero 3anofHeHnu.
CBopauvBaloLWmiAcs: 3anicb NPoJoIHKaeTcsl NOBEpPX CaMblX CTapbixX
3anucen.

HecBopauuBaroLLmiics: 3anncb OCTaHaBNMBaeTCsA A0 TEX Nop, noka
dann He ByaeT ounLLeH.

Mecs4HbIN NPOdUb Harpy3kn: NOMECSYHbIN XXypHan AaHHbIX
npoduns Harpysku (Tonbko Ans danna AaHHbIX #15).
CBopaunBaloLLMIACA NO YMOMYaHWIO.

CyTOYHbIV NPOdWIb HArpy3kn: NOCYTOYHbIV hann AaHHbIX
npoduns Harpysku (Tonbko Ansa danna AaHHbIX #16).
CBopaunBaloLLMIACSA NO YMOMYaHWIO.

Pa3mep

[MokasblBaeT pa3mep BblgeneHHon namaTu danna. OH
yCTaHaBMMBaETCsl aBTOMAaTUYECKM B 3aBUCUMOCTU OT pasmMepa
3anucy danna v KonuyecTsa 3anuncen B anne.

Cekumin/Kananos 0-32

OnpepensieT KONMYeCTBO CEKLMA B MHOTOCEKLMOHHOM chaine
OaHHbIX NPOMNA Harpy3Kkn Um KONMYeCTBO KaHanoB 3anucu B
chawine xypHarna ocuunnorpamm

Makc. 3anucen 0-65535

BelgenseT dannosyo namsTe Ana npegonpeaeneHHoro
KonuyecTtsa 3anvcen

Paamep 3anucu

[Moka3biBaeT pa3mep 3anucu channa ons o4HOro KaHana unm
cekumn. OH ycTaHaBNMBaeTCA aBTOMaTUYECKU B 3aBUCUMOCTU OT
arna n konm4ecTea NapameTpoB B 3aMnCK AaHHbIX

MapameTpoB

OnpegensieT KONMYeCTBO NapaMeTpPOB B OAHOW 3anMcu AaHHbIX
ans gannos AaHHbIX.

Mamatb BbiaenseTca Ang kaxagoro davina CtaTUieckn 1 He U3MEHSIETCH, eCnv Bbl He
peopraHunsoBbiBaeTe annbl. PM180 aBTomMaT4ecku BbINOMNHAET gedparMeHTaLmo naMmsaT npu
Ka)XOoOM M3MEHEHUW pacnpeneneHns namsat darina. 3To noMoraeT CoxXpaHUTb BClo CBOBOAHYHO
namsTb B OQHOM HenpepbiBHOM 6rioke 1, TakuM ob6pa3om, NpegoTBpallaeT BO3MOXKHYH0 YyTEYKY

namMATn, BbI3BaHHYHO dparmeHTaLmen.

B Bepcum EN50160 chainbl gaHHbIX #9 n #10 aBTOMaTMYeCcKkn HacTpamBatoTCs ANg 3anvMcn AaHHbIX
ctatmuctukm cootseTcTBusa EN51060 1 faHHbIX CTAaTUCTUKM rapMOHKMK. Bbl He MOXeTe n3MeHUTb
CTPYKTYPY 3anuncu, HO MOXeTe U3MEHUTb 0OBbEM NaMATH, BbIAENEHHbIN 118 Kax4oro danna.
®annbl AaHHbIX #15 1 #16 MOryT GbITb HACTPOEHbLI AN 3anNUCK MECAYHOro NPOMUNS Harpyskn 1
CYTOYHOro Npodmns Harpy3kn Ha NOMECAYHOM UM NOCYTOYHOW OCHOBE.
YT100bI M3MEHNTL CBONCTBA (havina nunv co3gaTe HOBbIN dawn:
1. [OBaxpgbl wWenkHuTe Ha annoBoM pasgene, KOTOpbi Bbl  XOTUTE
W3MEHWUTb, UNW BblAENWUTE CTPOKY davna, a 3aTeM LUENMKHUTE Ha KHOMKe
«KoHdmrypaumsa carinay.

2. Yto6bl n3meHuTb cBONCTBa (hanna, BblIbepuTe HyxXHble napameTpbl 1
HaxxmuTe OK. [ins Balwen crnpaBku B AMAnoroBOM OKHe coobliaeTcs
pa3mep 3anucy 1 KONMYeCTBO 3anucen, MMetoLmxcst Ans davina.

3. Yrtobbl yonanutb pasgen danna, HaxMmuTe «YaanuTby, a 3aTeM HaxmuTe OK.

4, OTnpaBbTe Ballly HOBYIO HACTPOWKY B MpMoop.

Crnepytollas Tabnuua nokasbiBaeT, Kak paccuuTate pasMep ainna ans pasimyHbix

cannos.
®dann Pa3smep 3anucu, B 6anTax Pasmep danna, B 6anTax
>KypHan cobbiTui 20 Pasmep 3anvcu x KonuyecTtso 3anuncen
darin faHHbIX 12 + 4 x Konunyectso napameTpos | Paamep 3anucu x Konnyectso 3anucen
Cratuctuka coots. EN50160 152 (Ha kaHan) x 12 Pasamep 3anuvcu x Konuuectso 3anucei
(Pavin gaHHbIX #9)
Cratuctuka rapm. EN50160 224 (Ha kaHam) x 3 Paawmep 3anucu x Konnyectso 3anucen
(®ann gaHHbIX #10)
Mpodunb Harpy3ku 12 + 4 x KonuyecTBO CE30HHbIX Pa3mep 3anuncn x KonnyectBo TapndHbIx
(Pann gaHHbIX #15-#16) Tapudos pernctpoB x KonuuyecTtso 3anucen x 2

>KypHan ocuunnorpamm 1072

Pa3wmep 3anucu x Konmuectso kaHanoBs x
KonunuectBo cepuit x Konnyectso 3anucen
B cepuu
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FrMABA 7 HACTPOWKA PEFMCTPATOPOB
®dann Pa3smep 3anucu, B 6antax Pasmep danna, B 6antax
>KypHan nocnepgosatensHoct |16 Pasmep 3anvcu x Konuyectso 3anuncen
cobbiTnin (SOE)
Kypnan MK3 32 Pasmep 3anmcu x Konuyectso 3anncen
>KypHan aBapuitHbix COBbITUI 44 Pa3mep 3anuncu x KonnyecTtso 3anuncen

[ononHuTenbHyl MHAOPMaLMIO O HACTpOWKe OMpederneHHbiX ainoB CMOTpYM B CeayoLLmX
pasgenax.
MamsATb npuGopa npenBapuTENbHO CKOH(UIypUpoBaHa AN NepUoAMYecKUX TPEHOOB AaHHbIX U
perncTpauum cobbiTUn, Kak NokasaHo B criegytoLlen Tabnuue.

No. |®ann Twun Pasmep, | Cekumnn/KaHn | Makc. Makc. OnucaHue
6anTt anos 3anucen |coObITUIN
1 XKypHan cobbiTui Csopauunsatowumiica | 40000 2000 2000
2 daiin aaHHbIX #1 CeopauunBatowmiica | 3072000 38400 38400 CkoHcburypupoBaH Ans
HenpepbIBHOW 3anuncu
OaHHbIX
3 daiin gaHHbIX #2 CopauunBatowmiica | 3072000 38400 38400 CkoHpurypupoBaH ansi
HenpepbIBHOM 3anucu
OaHHbIX
10 |®dann AaHHbIX #9 CsopauunBatowumiics | 474240 12 260 260 CkoHurypupoBaH ans
3anucy cTaTUCTUKN
cooTBeTcTBUS EN50160
11 | dann gaHHbIx #10 CopauumBatowmiica | 174720 3 260 260 CkoHurypupoBaH ansi
3anvcy CTaTUCTUKN
rapmoHvk EN50160
14 | dann gaHHbIx #13 CopauumBatowmiica | 560000 10000 10000 McnonbayeTtcs
(TpeHa AaHHbIX aBap. permctpaTtopom
cobbITWIN) aBapuHbIX COBbITUIA
15 | dann gaHHbix #14 CopauunBatowmiica | 520000 10000 10000 Wcnonbayetcs
(TpeHa maHHbIX MK3) pernctpatopom K3
24 | XKypHan CsopauunBatowumiica | 42880000 | 10 4000 1000 McnonbayeTca
ocuunnorpamm #7 pernctpatopamu MNK3 n
aBapUHbIX COObLITUN
25 | XKypHan CeopauunBatowmiica | 17152000 | 8 2000 500 Wcnonbayetcs
ocuunnorpamm #8 peructpatopom MK3
26 | XKypHan nocneg. CsopauunBatowuiics | 160000 10000 10000
CobbiTuin (SOE)
27 | XKypHan K3 CsopauunBatowuiics | 640000 20000 20000
28 | XKypHan aBap. CsopauunBatowmiica | 440000 10000 10000
coObITUI

Hacrpoika perncrparopa cobbiTuu

[nsi uameHeHus pasmepa canna xxypHana cobbITuiA:

1. Bbibepute «HacTpoiikn namsiTu/perncTpatopoB» B MeH0 HacTpoliku, n 3atem
LWENKHUTE Ha Bknagke «PacnpegeneHue namaTny».

2. [Osaxgbl WENKHWUTE Ha pa3gene danna )XypHana CoObITUI NTEBOW KHOMKOW MbILLIN.
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FrNnABA 7 HACTPOWKA PEFTUCTPATOPOB

MapameTpel gaiina — Iﬁ
| |

daiin: |)KypHan cobBITHR Pazmep sanmon: 0
CeobogHas KonuuecTso li
NaMATE: 197659120 AOCTYMHLIX 3EMMCEi: s

ATpUBYTHI takina

KonuM4ecTso 3anMcei: 2000 =

Konu4ecTBo cexumin:

0 3
KonMYeCTEO NapaMeTpos: aK
j OTmeHa

Tun daina: CBOPEYMBAIOLLMIACS

BbibepuTe Tvn channa.

4. BbibepuTe MakcumanbHOEe KONMYECTBO 3amnncen, KOTopble Bbl XOTeNN 6bl, 4TOOLI
ObInK 3anucaxbl B channe.

5. Haxwmwnte OK, M 3aTem oTnpaBbTe Bally HOBYK HAacTpoWKy B npubop unu
coxpaHuTe B 6a3e gaHHbIX Nnpubopa.

Mo ymonyaHuio pernctpatop cobbiTuiA coxpaHaeT Bce cobbITUSA, CBA3aHHbIE C UBMEHEHUSIMU
KOHdMrypaumm, cépocom u anarHoctukorn npubopa. Kpome Toro, oH 3anuceliBaeT cobbiTus,
CBsi3aHHble C onepaumusamm ycTaBok. Kaxaas yctaBka AomkHa ObiTb MHAMBMAYANBbHO paspeLleHa
ANS 3an1cuy B XXypHan cobbITUN.

YT06b!I BLINOMHWTL PervcTpaumio onepaumin yctaBok, fobasbTe gencteme «XKypHan cobbiTuin» B
CMUCOK eNCTBMIN ycTaBok. [NomecTute cobbiTve xXypHana cobbiTuii B Ha4ano crnmcka, 4toobbl
Apyrue permcTpatopbl MO NCNOMb30BaTh NOPAAKOBLIA HOMEP, Ha3HaYeHHbIN AN cobbiTus, Ans
NepeKkpeCTHOW CBA3N MEXAY 3anucsamMu, 3anncaHHbIMN B pasHble dannbl. Korga nponcxoamt
cobbITne ycTaBku, pernctpaTop cobbiTui permcTpmpyeT BCe YCNOBUS YCTaBKU, KOTOPbIE Bbi3Bamnu
cobbITVe 1 BCce AeViCTBUS YCTaBKy B OTBET Ha CObbITME.

Hacrpoiika permcrpaTopa noc/iefoBaTesIbHOCTU CoBbITUI

Peructpatop nocnegosatensHocTH cobbiTuin (SOE) MOXeT permctpupoBath YeTblpe Tuna cobbITuiA:
o  CobbITnS ANCKPETHBLIX BXOAOB

e  CobblTns penenHbiX BbIX040B
e  ABapwuiHble coGbITUS
e  CobbITusa ycTaBok

Kaxabii nepexoq COCTOSHNSI B TOYKE UCTOYHUKA (Pa3OMKHYTO/3aMKHYTO, Hayarno/3aBepLueHne)
3anucbiBaeTCs Kak oTAenbHoe cobbiTne. ABapuiiHble COObLITUS 3anuckiBaloTca B dhavin no
ymonyaxuto. ipyrve AomKkHbl ObITb MHAMBMAYANbHO pa3peLueHbl ANs 3anncy B XXypHan
nocreaoBaTenbHOCTU COObITUN.
UTto6bl M3MeHUTb pasmep hanna xxypHana nocrnefoBaTenibHOCTU COObITUN:
1. Buibepute «Hactpovikn namaTu/pernctpatopoB» B MeHI0 HacTpoviku, n 3atem
LWENKHUTE Ha Bknagke «PacnpegeneHne namatmy.

2. [OBaxgbl WENKHUTE Ha pasgene danna XypHama nocnenoBaTeribHOCTU
COOBITUIA NEBOW KHOMKOW MbILLW.
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Configure File Partition x|
File: SOE Lag Record Size: IIE—
Free Memory: | 162473280 Mumber of Records [ecpae
Awailable:
File: Attributes

Humber of Records: I 10000 3:
Mumber of Sections: I a 33
Mumber of Parameters: INONE 'I oK

File Type: IWrap-arnund j e |

BbibepuTe Tvn channa.

4. BblbepuTte MakcMmanbHOe KOMMYECTBO 3anucei, KOTopble Bbl XoTenu 6bl,
4yTOObI ObINM 3anuncaHbl B doaiine.

5. HaxwmuTe OK, 1 3aTeM oTnpaBbTe Bally HOBYH HacTpOWMKy B MpuGop wnu
coxpaHuTe B 6a3e faHHbIX Npudopa.

MpuBA3Ka AUCKPETHbIX BXOAOB K XXypHany nocrieaoBaTeslbHOCTU COObITUM

UToObl MpuBA3aTb AWMCKPETHBIN BXOA4 K XXypHany nocnefoBaTenbHOCTU COObITUA, yCTaHOBUTE
dnaxok «Per. nocn. cobbITM» Npu HaCTPOViKe ANCKPETHOro BxoAa (CMOoTpu HacTpovika ANCKPETHbIX
BxoAoB). Ecnn Bbl CBS3anuM OWCKPETHbIN BXOA4 C PErmcTpaTtopoMm aBapuiiHbiX COObITUI, OH
aBTOMAaTMYECKM MOAKMIYaETCS K XXypHany nocnefoBaTernibHOCTM COBbITUI, AaXe eCnin Bbl OCTaBUNn
dnaxok «Per. nocn. cobbITUiN» He yCTaHOBMEHHbIM.

MpuBsA3ka penenHbIX BbIXOAOB K XXypHany nocrenoBaTesibHOCTU COObITUM

YToObl MpuBsA3aTb penenHbIi BbIXOA K >KypHamy nocrnefoBaTenbHOCTU COObITUIA, YCTaHOBUTE
dnaxok «Per. co6.» npu HacTpolke penenHoro Bbixoaa (cMoTpu [lporpaMMupoBaHue peneriHbix
BbIXOA0B).

MpuBsA3Ka ycTaBOK K XXypHasny nocnegoBaTesibHOCTU COObITUM

YT06bl NpUBSA3aTL YCTABKY K XXypHany nocrnefoBaTenbHOCTM coObITUIA, 4o6GaBbTe AelcTeue «ucaTb
B )KypHan nocrnenoB. COObITUIM» B CMUCOK OEWCTBUIA YCTaBKM MPW HAcTpPoOMKe yCTaBkM (CMOTPU
Mcnonb3oBaHNe KOHTPOMbHbIX YCTABOK).

Ho6GaBrneHne MeTOK TOUYKU U COCTOSIHUA B XypHan nocnepnoBaTtesibHOCTU cob6bITuNn

Mpun oToBpaxkeHnM oTyeTa XypHana nocnegoBaTensHoCcT cobbiTuii B PAS oTobpaxaeT
0603HaYeHNs N0 YMOMYaHNIO TOYEK NCTOYHUKA CODBITMSA U UX CTaTyC (Pa30OMKHYTO/3aMKHYTO Unn
Havyano/3aBepLueHne). Bbl MoXeTe yka3aTb CBOM COOCTBEHHbIE MAEHTUUKATOPbI 1 METKU
COCTOSIHUS ANSA KaXaow TOYKM coBbITUSI U AaTb COCTOSHUIO TOYKM MoAXoAsLLLee onvcaHue,
Hanpumep, onpeaenvTb MECTOMNONOXeHWe BbIKNoYaTens unu pene sawuTol.

UTtobbl onpeaennTb METKU AN TOYeK COObITUI BaLLEro XypHana nocrnegoBaTenlbHOCTU COObITUI:

1. Bbibepute «MeTkn» B MeHI0 HacTporkv u 3aTeM LUENMKHUTE Ha HY>KHOWM BKNagkKe.

2. Bblbepute METKM U ONUCaHWs, KOTOPbIE Bbl XOTUTE OaTb TOYKaAM WCTOYHMKA
COObITUS N NX COCTOSIHUIO.

3. BbibGepuTe HyXXHble LiBETA METOK.

4, Haxmute «CoxpaHuUTb...», YTOObl COXpaHWTbL BalUX HACTPOMKN B Gase OaHHbIX
canTa.

5. Ecnn Baw PM180 cHabxeH moaynem pacluMpeHHOM namsiTv, OTnpaBbTe Bally
HacTpoOMKy B Mpubop, 4YTOObI Bbl MOMIM BOCCTAHOBUTb CBOW METKM MNpu
NOAKMYeHMM K ycTporcTBy ¢ apyroro [K.

MeTka mpeHtTudumkatopa ID unu coctosHMs MOXeT copepxatTb A0 32 CMMBOJIOB, @ OMuCaHue
COCTOSIHUSI MOXeET cofepxaTb A0 96 cuMBOMOB. TEKCTOBbIE MONS MMEKT OMUMIO MPOKPYTKA Ans
pasmeLlLeHus 6onbLIero KONMYecTBa CMMBOMOB, YeM MOryT ObiTb NPOCMOTPEHBI B norne. Ecnu Bawa
MeTKa Unu onncaHne CIuLWKoOM ANIMHHOE, YTOObI BCTABUTb Er0 B MO, TEKCT NPOKPYyYMBAETCS, YTOObI
Bbl MOMN BBOAUTb AfIMHHbIE CTPOKN.
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PM180_USB - Labels x|
DI Labels I RO Labek: | Fault Event Labels | Setpoint Labels |
Point Closed Status Open Status ﬂ
Ma. I Status Description Color | Status Description Color
o City Sub [ALARM | TOC LOCKOUT Transformer #1 B = | MORMAL | TOC RESET Transformer #1 0~
DIz City Sub | OPEN Feeder # 8 - Breaker Trip W x| CLOSE | Feeder # 8- Breaker RESET | R4
D3 CLAY ST | TRIP Under Frequency TRIP [ | = RESET  |Frequency RESET [ | =
Di4 City Sub | ON MANUAL TRIP - T14 BREAKER W x| OFF MANUAL RESET - T14 BREAKER |_Jkd
Dis CLAY ST | TRIP 36M OVER CURRENT DELAY TRIP W ~|RESET | 36M QVWER CURRENT DELAY RESET | Bid
Di6 TRANSM | ALARM | TRAMSFORMR # 2 OER TEMP W x| NORMAL | TRANSFORMER #2 NORMAL |_Jid
o7 TRANSM | CLOSED | TOC RESET - FEEDER LLC-1 W x| OFEN TOC LOCKOUT - FEEDER LLC-1 |_JAd
Dig LOWELL | ALARM | COMDENSOR PUMP OWERLOAD W x| NORMAL | CONDERNSOR PUMP MNORMAL W =
D LOWELL | ALARM | OIL TEMP ALARM - XFMER #2 W x| NORMAL | OIL TEMP NORMAL - XFMER #2 B
i) MEVWARK | TRIP BREAKER 33M - EMINST TRIP W x| RESET | BREAKER 33M- EMINST RESET H-
Dit1 WNEWARK | ALARM | Uncer oltage Alarm <108 YAC W x| NORMAL | Yoltzge Return to Normal =1 20VAC | R4
Di2 DELMAR | OPEN BREAKER 37M TRIP W x| CLOSED | BRAEKER 37M REZET |_Jid
D13 DELMAR | NORMAL | TRAMNSFORMER # 3 RESET W 7| ALARM | TRANSFORMER # 3 TRIP [EJAd
Di14 ORION | CLOSED | BREAKER 36H CLOSED W = OPEM BREAKER 36H OPEN [ R4
D13 WERNOM | TRIP TRANSFORMER #1 - TRIP W x| RESET | TRANSFORMER # 1 - RESET | BR3
DHE WERNON | TRIP TRAMSFORMER # 2 - TRIP W x| RESET | TRANSFORMER # 2 - RESET | 3
Open Save as. Clear B Send | Beceive |
0K | Cancel | Apply | Help

Hacrpoika perncrparopa AaHHbIX

Pernctpatop paHHbIX mporpamMmmupyeTcst ansa 3anvcu o 16 napaMeTpoB AaHHbIX Ha 3anucb B
Kaxgom rn3 16 cpannoB gaHHbiX. CnyMcoK napamMeTpoB, MOAMEXalumMx 3anucu B XXKypHamn OaHHbIX,
HacTpavBaeTCs UHAMBMAYAIbHO AN1S KaXxgoro cdanna.

OO6bIYHbIe dannbl AaHHbIX

YT06bI CO3aaTh HOBLIV hann AaHHbIX NN NEPEKOHMUIYpMpoBaTh CyLLECTBYOLWNA dann:

1. Buibepute «HacTtpovikn namatu/pernctpatopoB» B MeHO HacTponku, n 3atem
LWEnkKHUTe Ha Bkragke «PacnpepeneHve namsTu.
2. [Osaxgbl WENKHUTE Ha pasaene darvina neBon KHOMKOW MbILLN.
BbibepuTe TUn channa.
4. BbibepuTe KONUMYECTBO NapamMeTpoB, KOTOpblE AOIMKHbI ByaoyT 3anucbiBaTbCsl B
dannosble 3anucu.
5. Bbibepute MakcMmanbHOe KOnu4ecTBO 3anucel, kotopoe OypeTt 3anucaHo B
dann.
6. Haxwmnte OK, n 3aTem oTnpaBbTe Bally HOBYH HAcCTpOWKy B npubop, vmu
coxpaHuTte B 6ase faHHbIx npubopa.
F - - '
Mapametpsl daina e - Iﬁ
I dain; |maﬁ1n AaHHbX 1 Pazmep sanmou: 80 1
CeobogHan li KonuyecTso ,7
MNaMATb: 137626830 AOCTYNHbIX IEMMCEI EEE
ATprbyTeI Darna
KonMYecTBo 3anMceii: 1320 =
KonMuecTEe cerwi; 0 EI YoanuTe
KonM4ecTEo NapaMeTpos: h
Tun thaiina: CEOpaqMBaKOWLMIACA ﬂ e
7. Bbligenute cTpoky harna AaHHbIX FeBOW KHOMKOW MbIWK, a 3aTeM HaXMmuTe

KHOMKy «HacTpoika peructpatopa» WUnu WenkHWTe Ha Bknagke «Peructpatop
JaHHbIX» 1 BbIGeprTe HOMepP COOTBETCTBYIOLLErO haiiiia AaHHbIX.
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HacTpoitku npeenos rapvorvc EN 50160:2007 PervcTpaTop asapHitHbx cobemit
PericTpaTop ocLMGrpaMM Tporpammipyemsie napameTpel Mir/Makc
Pacripegeneine namsm Porvopamon garieoc | Perncrpatop K3 EN 501602007 | Pacuuperreie ractpoiiar EN 50160:2007

Paiin N2; Wms:

o=

MNapameTpsl daiina ganmnbix

No Tpynna Napanerp No. Tpynna Napamerp

w1
vz
V3
1
2
]
Kw

kvar

Gashbie shavenus (1 nep) KA
PR

V1 THD
V2THD,
V3THD
1 THD.
12 THD.
13 THD

S | Obume skauenns (1 nep)

Gashble sHausHR (1 nep) 10| OBuwe swauenus (1 nep)

aztbie sHadeni (1 nep) 11| @astuie snasenna (1 nep)

Sasnbie snavenua (1 nep) 12 | asnnie swauenna (1 nep)

13 | dastuie snasenns (1 nep)

Daskbie shasenua (1 nep) 14 | @asnuie swauenna (1 nep)

Obuuute snaueHua (1 nep) 15 | Dashbie snadshiA (1 nep)

A e
R R N
A e
A

1
2
3
4
5 | ®ashbie snavenua (1 nep)
6
=
B

OBwwe snavetna (1 nep) 18 ®astbie shasetna (1 nep)

Omepeims |'g=xpamn, N o= || e Mevams ‘ ‘ |

oK ‘ e ‘ | Help ‘

8. HacTtpoWite cnucok napameTpoBs, KOTopble ByayT 3anvcbiBaTeCs B hann AaHHbIX.
Bbl He moxeTe BbiOpaTb Oonblue napameTpoB, YeM Bbl ONpPeaenunu npu
HacTpolike Bawero ganna. ObpatuTecs K MNpunoxeHuto B 3a cnMckom AOCTYMHbIX
napameTpoB.

[ns Bawero yno6ctea PAS cnegyet 3a Balumm BbIOOPOM 1M MOMOraeT BaM HaCTpouTb
psiA cocefHMX NapamMeTpoB: Koraa Bbl OTKpbIBaeTe nore «pynnay» Ans cnegyrowero
napameTtpa, PAS BbligenseT Ty xe rpynny, 4to v B npedbigyliem Bbibope; ecnu Bbl
cHoBa Bblbepute aTy rpynny, PAS aBTomaTnyeckn obHoBUT none «[lapameTtp» co
criegyoLMm napamMeTpoMm B rpynne.

9. [o6GaebTe nms ons Bawero davna aaHHbix B none «Umsa». OHO nosiButcs B
OTYETax No AaHHbIM.

10. CoxpaHuTe Bally HOBYIO HacTpolky B 6ase faHHbIX Nnpubopa un oTnpaBbTe €€ B
npuoop.

MNepuoaunyeckue cannbi AaHHbIX, NpegyCcTaHOBNEHHbIE 3aBOAOM-U3roTOBUTENEM

dannbl faaHHbIX #1 1 #2 npegycTaHaBnMBAKOTCS 3aBOAOM-M3rOTOBUTENEM ANs Mepuoanyeckoit
3anucu CcTaHaapTHBIX 3NEKTPUYECKUX BEMNUYMH, Kak NokasaHo B crieayoLlen Tabnuue.

No. |I'Iapame-rp |No. InapameTp

dann gaHHbIX #1

1 dasHble 3HaveHus (1 nep) V1 9 O6wume 3HaveHmns (1 nep) kVA

2 dasHble 3Ha4eHus (1 nep) V2 10 | O6wwme 3Ha4veHus (1 nep) Total PF
3 dasHble 3HaveHus (1 nep) V3 11 | dasHble 3HaveHus (1 nep) V1 THD
4 dasHble 3HaveHus (1 nep) 11 12 | dasHble 3HaveHua (1 nep) V2 THD
5 dasHble 3HaveHus (1 nep) 12 13 | dasHble 3HaveHua (1 nep) V3 THD
6 dasHble 3HaveHus (1 nep) 13 14 | dasHble 3HaveHus (1 nep) |11 THD
7 O6wue 3HayveHus (1 nep) kW 15 | dasHble 3HaveHus (1 nep) 12 THD
8 O6wue 3HaveHus (1 nep) kvar 16 | dasHble 3HaveHus (1 nep) I3 THD
®dann fgaHHbIX #2

1 kW Ckonb3saiwuii gemaHa umMnopt 9 11 OemaHg

2 kvar Ckonb3siwmn aemang umnopt (10 |12 Oemang

3 KVA Ckonb3sawun aemang 11 |13 Oemanpg

4 kWh Umnopt 12 | V1 OemaHp

5 kWh 3kcnopT 13 | V2 OemaHg

6 kvarh UmnopTt 14 | V3 Oemang

7 kvarh QkcnopT 15 | ®asHble 3HaveHus (1 nep) 14

8 kVAh 16 | ®asHble 3HaveHus (1 nep) V4
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YcTaBka #1 npegycTaHOBMEeHa Ha 3aBOAEe-M3roToBUTENE AN 3amycka 3anucy B dhavinbl AaHHbIX
Yyepes Kaxabii 15-MuH nHTepBsan.

®dainbl gaHHbIX aBapurHbIX cobbiTMM u K3, npegyctaHoBneHHble 3aBOAOM-
MU3roToBUTENEM

dannbl gaHHbIX #13 1 #14 aBnsaTCS 3aBOACKMMM HacTpokamu ans RMS-TpeHaa ansa aBapuiiHbIxX
cobbITniA 1 cobbiTnin KO 1 npepHasHadeHbl AN MCMNOMb30BaHWUS C perncrpatopamy aBapUiHbIX
cobbituin n TMKS. KoHdwurypaumsa cannoB AaHHbIX aBapuiiHbiX cCoObITUA M K3 no ymonyaHuio
nokasaHa B crniegytolen tTabnuue.

No. | MapameTp | No. | MapameTp

®daitn AaHHbIX #13 (TpeHA AaHHbIX aBapUNHbLIX COOLITUI)
O6uwume V1 9 Obwwe V ZERO-SEQ
O6uwume V2 10 | O6wue VDC

O6wue V3
Obwwe V4
O6uwwme 11x
Obuwme 12x
O6wwe 13x
O6bwwe 14x
aun paHHbIX #14 (TpeHA AaHHbIX co6biTuh KJ)
O6wue V1 9 O6wwue FREQ
Obwwe V2
O6uwume V3
O6uwue V4
O6wwe 11x
O6wwe 12x
O6uwme 13x
O6uwme 14x

m\lmmbwwnaeoo\lc»mbwmp

O6was rpynna AaHHbIX npeActasnseT cobon oblimne HanpspKeHus, TOKU U T.4., He3aBUCUMO OT
BPEMeHW MHTerpaummn aaHHbix. Pernctpatop MNK3 mMoxeT ucnonb3oBaTb pasnuyHble BPEMEHHbIe
KOHBEPTbI ANs 3anvncu AaHHbIX, MHTErpYpOBaHHbLIX Ha NPOMEXyTKax BPEeMeHu OT nonynepvoga Ao
10 MWHYT, B 3aBUCUMOCTU OT MPOAOIDKUTENBHOCTU cobbiTua KO (cmoTpu pasgen Hactpoiika
peructpatopa [MK3). PernctpaTop aBapuiHbIX COObITUI NCNOMb3yeT TOMLKO MONYyNEePUOAHbIN TPEHA,
RMS.

®Pannbl gaHHbIX Npoduna Harpy3sku (TOU)

®annbl AaHHbIX #15 1 #16 HacTpanBalTCA ANS XPaHEHUS MECAYHOro NpoduUNs Harpysku n
CYTOYHOro NpodunsA Harpy3kn COOTBETCTBEHHO.

dann npodunsa Harpy3kn opraHnM3oBaH Kak dpann ¢ HECKONbKUMM CEKLUSMU, KOTOPbIA UMeeT
OTAENbHYI0 CEKUMI0 ANSA KaXaoro perncrpa aHeprum 1 MakcumanbHOro AeMaHaa MOLLHOCTH.
KonuuecTtBo cekuuin bepeTcs aBToMaTUYeCKM U3 HAaCcTPonkn «Pernctpbl aHeprun/TapudoBy»
(cmoTpwm pasgen Hacrporikv pemtmcTpoB aHepvmiTapudoB B 'nase 8). MocKomnbKy Kaxabii pernctp
aHeprum (TOU) nmeeT TeHEBOW PErNCTP MakCMMaribHOro AeMaHaa MOLLHOCTU, KONMYECTBO CEKLUA
B (havine B ABa pa3a NpeBbllLaeT KONMYeCTBO BbiAEIEHHbIX PETMCTPOB 3HEPTUN.

YT00bI MpaBUNbHO pacnpeaenuTb NPOCTPaAHCTBO NaMAaTV AN hannoB Npodunsa Harpysku,
Ha3Ha4bTe perncTpbl aHeprum/TapndoB nepes HaCTPONKON hannos NPodUns Harpy3sKu.
YT100bI HACTPOUTL (hann CyTOYHOro NPouna Harpy3Kku:

1. Hactpornte Bawwm perucTpbl aHeprun/TapnudoB u TapudHylo cxemy nepes

pacnpegeneHneMm namaTM ansg danna npodpuns Harpysku (CMOTpU pasgen
HacTpoliku pervcTpoB sHeprun/Tapudos B nase 8).

2. Bblbepute «HacTpoiiku namatu/permctpatopoB» B MeHi HacTpoiku, n 3atem
LWENKHUTE Ha BKnagke «PacnpegeneHne namaTmy.

3. [Baxabl WENKHNTE Ha cTpoke pasgena ®ann gaHHbiX #15 nnu dann gaHHbIX #16.
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-

MapameTpe daiina - @

Daiin: | ©aiin gaHHEX 16 PasmMep sanuoi: 32
CeoboaHan KonuyecTso ’7
NamaATh! 157675520 AOCTYNHBIX 3aMMCEA: e
ATpubyTel halina
KonudecTso 3anucei: 100 :
KonMYeCTED PErMCTROE: 8 El Yoanute

Konuuecteo Tapudoe (+1 ans cymme): -
Tun daiina: |C\y'Tc-HHbuT1 npodins HarpysRKM ﬂ Ormana

4. Bbibepute «MecsauHbIvi npodunbs Harpy3km» unmn « CyTouHbIA NPpodunb Harpyskm»
B none «Tun dannay.

5. Bbibepute KOnM4ecTBO CE30HHLIX TAapMd OB B BaLLen TapudHON Cxeme.

6. Bblibepute makcumanbHOe KONMMYECTBO 3anucen, KOTOpble Bbl XOTUTE, YTOObI
6bInK 3anuncaHbl B dhanne, nonaras, 4To HoBas 3anvck 6yaeT 4obasnATbCA pas B
MecsL, Unn pas B AeHb.

7. HaxmuTte OK 1 oTnpaBbTe Bally HacTpoOMKy B MpuGOp, UM coxpaHuTe B Gase
ZAaHHbIX NpuGopa.

Hacrpoika permcrpaTopa oCLUWVUIOrpamMMm

dannbl XypHanoB ocuunnorpaMmmM OpraHm3oBaHbl B Buae haninoB C HECKOMbKMMU CEKLUSIMMU,
KOTOpble XpaHAT JaHHble AN KaX40ro KaHana 3anvcy B OTAENbHOW CeKLUN.
OB6bIYHbIV haln xypHana ocuunnorpaMmm permcTpupyeT Ao 12 aHanoroBblX KaHanoB
OHOBPEMEHHO: BOCEMb KaHarnoB NepPEMEHHOIO TOKa (YETbIPe HaMpPSXKEHNs 1 YeTbipe ToKa), OaNH
KaHan HanpshkeHnst noctosiHHoro Toka (VDC) u go 48 guckpeTHbix Bxogos DI1-DI16, DI17-DI32 n
DI33-DI48, opraHn3oBaHHbIN B TPEX CEKLUMAX Kak Tpy 16-OUTHBIX aHanoroBbIx kaHarna.
3anucb ogHOKaHaNbHOW OCLMIIIOrpaMmbl COAepXUT 512 Touek BbIGOPKN BXOAHOrO curHana. Ecnu
XXypHan ocumnnorpamMmmbl CKOHUIypupoBaH Ans 3anucu 60onbLIero konmyecTsa BbIGopok Ha
cobbITe, YeM OZIHA 3anMCb MOXET COAepXaTb, PEMMCTPATOP OCLIMIMNIOrPaMmM XPaHUT CTOSbKO
3anucein Ha cobbiTue, Ckorbko TpebyeTcs ans 3anucu Bcero cobeiTus. Bee 3anuncu
ocuunnorpaMmel, CBsi3aHHble ¢ COObITUEM, OO BLEANHATCA B CEPUIO U UMEIOT OAMH U TOT Xe
CEepUNHbIA HOMEpP, NO3TOMY UX MOXHO MOCTPOUTbL BMECTE.
PM180 nopgaepxvBaet 8 darnnos XypHanosB ocumunnorpaMmM, KOTopble MOryT 3anucbiBaTb
oCLMNNorpaMMbl C YeTbIpbMS NMPOrpaMMmpyeMbIMiU YacToTamm Bolibopku: 32, 64, 128 nnn 256
BbIOOPOK 3a nepuoga.
YT00bI HACTPOUTL haWin XypHarna ocLmMnorpamm:

1. Bbibepute «HacTpoiikn namsiTu/perncrpatopoB» B MeHt0 HacTpoliku, n 3atem

LWENKHMTE Ha BKnagke «PacnpegeneHne namaTmy.

2. [saxgbl WENKHUTE Ha pasfene XypHarna oCuMnorpamMmm NeBow KHOMKOW MbILLN.
BeibepuTe T1N danna gns sawero canna.

4. BbibepuTe MakcMmanbHOe KONMMYeCTBO 3anvcen, KoTopble OyayT 3anmcaHbl B
awn.

KonuuyecTtBo 3anuceri B channe XypHana ocuunnorpaMmm, Heobxoammoe Anst 3anvcu
ocuunnorpaMmmMel 04HOro cobbiTHs (Cepun) onpeaensieTcs cneayowmm obpasom:

KonnyectBo 3anuceit Ha ceputo = Yactota BbliGopku (Bblbopku Ha nepuopn) x
KonuyecTtBo nepunoaos Ha cobbitne / 512

Ob6Llee KONMMYECTBO 3anucei, KOTopble Bbl AOSKHbI BbIAENUTb ANA XpaHeHus
HeoOX0AMMOro KonmyecTBa cobbiTuin (cepuin), onpeaensieTcs cneayowmum obpasom:

KonnyecTtBo 3anucer = KonnyectBo 3anucen Ha ceputo X Konvyecteo cepuin
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.
MNapameTpel gaina

==

daiin: | JKypHan ocwnnorpamm 7 Pasmep sanmod: 1072
CeoboaHas KonnyecTso ,7
MaMATE: 296512640 AOCTYMHBIX 3aMMoek: Dty
ATpubyTel daiina
Konu4ecTso sanucei: 400 3
KOnMYecTED KaHaNoEs: 12 : Ynanute
KonuuecTeo napameTpos: | J oK, |
Tun daiina: CBOpPa-MBIOLMIACA j e —
LI Kanuy, cofemii = Konud, 3anucei f{(Beifopok-Ha-NepHo X NepHoaoE-Ha-cepiio/512) IJ

Hanpumep, ecnu Bbl xoTuTe 3anucatb 64-nepuogHyt0 ocuunnorpaMMmy, Ha 4actoTe

BblGOpkM 32 BbIOOPKM 3a nepuoa,
cepwv ocumnnorpamMmmsl, byaer:

KONMU4YecTBO 3anuncen, HeobxoauMbIX ANS OAHOW

KonnyecTtBo 3anuceii Ha ceputo = (32 x 64)/512 = 4.

Ecnu Bbl XOTUTE BbIAENUTL NaMsiTh, JOCTATOYHYHO AN XpPaHEHWS OCLMIorpamMmm ans
20 coObITun (cepuin), Bbl AOMKHBI HACTPOUTB XypHan ocuunnorpamm ansa 4 x 20 = 80

records.

5. Haxwmunte OK, n oTnpaBbTe Bally HACTPOWKY B Npubop nnu coxpaHute B damnne

6a3bl AaHHbIX Npubopa.

6. HaxwmunTte «HacTtpovika pernctpatopa» nnm WENKHUTE Ha Bknagke «Pernctpartop

ocunnnorpamMmm».

CJ'Ie,D,yIOLLI,aﬂ Tabnuua nepevyuncndaeT nMmermeca onumm ocumnnorpamMmmsbl.

Onuus Owana3soH

OnucaHue

Bribopok Ha nepuog

32, 64, 128, 256 BbIGOPOK Ha Nnepunog,

OnpepensieT YacToTy BblGOpky Anst
XypHana ocuunnorpamm

MepvonoB Ha cobbITE

16-10848 (32 BbIbOpOK Ha nepwon),
8-5424 (64 BbIGOPOK Ha nepuoa),
4-2712 (128 BbIGOPOK Ha Nepuoa)
2-1356 (256 sBbIGOpOK Ha Nnepuoa)

OnpepensieT obuyto
NPOAOIMKUTENBHOCTb NPU 3anucu
ocumniorpammel Ans cobbiTusi/cepun

Mepuronos 4o cobbITUsA

1-20

OnpegensieT KoNM4YecTBO NEPUOLOB,
3anucbiBaeMblx nepes cobbiTrem

Konuu. kaHanos

1-26

KonunyectBo ogHOBpeMEHHO
3anucbiBaeEMbIX KaHanoB

7. BbiBepuTe YyacToTy BIGOPKM ANt OCLUMOrpaMM.

8. Bbibepute KONMYECTBO NEPUOAOB, 3anuckiBaeMblx nepen cobbiTrem, u obliee
KONMYeCTBO NepUoaoB B OCLMMMorpaMmMe.

9. [obaBbTe HasBaHwe AnA Bawero hanna xypHama ocuunnorpammbl B norne
«HaumeHoBaHme». OHO NosABUTCA B OTYETAX MO OCLMMANOrpamMmme.
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Hacpoiiki npenencs rapmodik EN 50160:2007 I PerucTpatop asapuiiHbm cobbimai
Pacnpenenexue namam | PeructpaTop gaHHbo | PeructpaTop MK3 EN 50160:2007 I PacumperHsie vactpoitaa EN 50160-2007
PerucTpatop ocumnnorpamm Mporpammupyemeie napametpel Min/ Markc

FypHans! OCUANNOrpamm

No. HaumeHoBaHWe OnUTensHOCTE BuiGopok n n il Konuy.
3anucu Ha nepuog | Ha cobbiTe ao cobbmun nocne cobbTUA | kKaHanos

— - - - - - - Kanane:

PUECHPOBAHA

o = @fen] g | paf =
|
|
|
|
|
|
|

=
J— 2 _I

([ENE

- -
OHECHPOEAHA hd 128 hd

KonuyecTeo sanvced Ha ogHy CEpMI0 = BbIGOPOK-HaNEPWOL X NEPMOAOE-Ha-Cepuio / 512

Omepeime Coxpanute... | Mo ymonuaHio Mevas | OrnpasuTe | Moayuire |

F ™

T e I )

10. YT06bI BbIOpaTh KaHanbl, HAXXMUTE KHOMKY «KaHanbi», yCTaHOBUTE hrnaxky ans
KaHarnoB, KOTopble Heobxoaumo 3anucaTb, U HaxmuTe OK. O6paTuTe BHUMaHWe,
yto cTtaHgapTtHele (20A) wn pacwwupeHHble (100A) kKaHanmbl Toka He MoryT
3anuncbiBaTbCA BMECTE B OAMH U TOT e chann.

r =

P oD B O e Ko —
-

0-20 A 0-200 A AHaNOroBLIE BXOAEI
M1 Wik Wonc [T a1 [ ats [T am [ A3
Wvz [[12 W1 W DliDis [Taz [T as [ amo [ oana
Mvs Tz Wix [ poizoisz [Ta3 [T a7 [T oAt [0 AILS
Wva [T14 W i1ax [ DIZ3-DI48 [T a4 [ as [ Az [ ans
oK OTHEHS |

11. CoxpaHuTe Bally HAaCTPOWMKy ocumnnorpamm B 6a3e gaHHbIX caiTa U OTnpaBbTe
eé B npubop.

Ha pwcyHke Bbllle Moka3aHbl MNpefyCTaHOBMEHHbIE  3aBOAOM-U3rOTOBMTENEM  KypHanbl
ocuunnorpamm. XypHan ocumnnorpamm #7 mncnone3dyetcs ¢ permctpatopamu MK 1 aBapuiiHbIX
CcOObITUA  ONA  XpaHeHUs aBapuHbIX COObLITUIA, a Takke WMMYNbCHLIX W KOPOTKMX MO
npopomkmTensHocTn cobbiTnii K3. XKypHan ocumnnorpamm #8 ncnone3yetcs ¢ peructpatopom MK
OIS COXPaHEHWS OCLMIIIOrpaMm, CBA3aHHbIX C COObITUSIMU FrapMOHMK.

Hacrpouka perncrpartopa NK3 IEEE 1159

Pernctpatop MNMK3 noeHtudpmumpyet cobbitns kavectsa aHeprum IEEE 1159 n 3anucbiBaeT ux B
ann XypHana C TOYHOW OTMETKOM BpeMEeHW Hayana, npOoOOIIKUTENbHOCTM U aMnnuTyaoun
napameTpa cobbitns. Otyet KO IEEE 1159 moxeT ObITb nonyyeH oT npubopa, coxpaHeH Ha K un
oToOpaXeH Ha 3KpaHe, Kak mokasaHo B pasgene «[lpocmoTp XypHana kayecTtBa aHeprum |IEEE
1159». ImnynbcHble cobbITUS 1 KpaTKOBPEMEHHbIE N3MEHEHNS HANPsKeHUs (MpoBasbl U NOABbEMbI
HanpshKeHWs) Takke MOXHO paccMaTpuBaTh Kak napbl aMmnnuMTyaa/NpoaoiKUTENBHOCTb HA XOPOLLIO
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nssectHo  kpmsom ITIC gna  OuEHKM  MUHMMAanNbLHOrO  MMMyHUTETa  0BOpyAOBaHMS.
Pernctpatop KO moxeT 3anyckaTb permctpaTop ocumniorpamm Ans 3anucy ocuunmnorpaMm 4o, Bo
BpemMs 1 nocne cobbitns KO ansa getanbHoro aHanusa cobbiTuin. 3T0 MoxeT ObiTb NMonesHo Ans
YCTPaHeHNsi Henonagok BO BCEX 3MEKTPUYECKMX CeTaX, Hanpumep, Ana uaeHTudukaummn un
nokanu3aumm ncTovHnka cobbitna KO n Bbibopa NOAXOASLLErO peLLeHus.

OueHka coobiTnn K9

Co0ObITuA knaccnuuuMpyrTCs B COOTBETCTBMU C KaTeropusMu kadectea aHeprum IEEE 1159. B
NpVBELEHHOW HXKe Tabnmue nokasaHbl KaTeropun, permcTpupyemMblie NpubopoM, AaHHbIe
N3MepeHUn, NCnomnb3yemble A5 0O6HapyXeHUst COObITUI HaMPSKEHNUS U YACTOThbl, UX TUMUYHbIE
noporun cpabaTtbiBaHNA U NPOAOCIKUTENBHOCTU COOLITUN.

MmnynbcHble cobbiTus

MmnynbcHble cobbiTva 0BHapYXMBaKOTCA Kak MMMYrbChbl C BpeMeHeM HapacTtaHus meHee 0,5 mc n
anutenbHocTbio oT 80 MKc o 1/2 neproaa. BennunHa nvnynbsca naMepsaeTcs Kak BennynHa
npeBbILLEeHNS Ha (OPMON BOSHbI HOPMAarbHOTO HanpsbkeHns. ba3oBbiM ABNSETCA HOMUHaNbHOe
nukoBoe Hanpsikerue (1.414 Un).

[MpoBanbl 1 NOABEMBI HAMPSHKEHNSA

[MpoBan n nogbEM HanNpPsHKEHUS KnaccuULMPYTCS Kak 0gHO MHOrogasHoe cobbiTre He3aBUCMMO
OT hopMbI 1 KONUYecTBa 3aTPOoHYThIX ha3 (cornacHo IEC 61000-4-30). CobbiTne MmoxeT
HaymMHaTbCHA Ha OfHOW da3e 1 3aKkaH4YMBaTbLCA Ha apyron dase. BennumHa napameTpa cobbiTus
perucTpypyeTcst OTAENbHO Ans Kaxaou dasel. AnutensHOCTb cobbITUSE M3MePSeTCs C MOMEHTA,
Korga HanpshkeHue nagaeT/nogHUMAaEeTCs HUXKe/BbILe CTapTOBOro nopora Ha ofHow 13 ¢as o
MOMEHTa, Korga OHO CTaHOBUTCS Bornblue/MeHbLUE Mopora OTMyCKaHWs Ha BCeX 3aTPOHYThIX hasax,
BKITHO4asi MOPOroBbIA rMCTEPESNC.

[MpepbiBaHUs HanpskeHust

[MpepbiBaHne HanpskeHUs 0OHapYXMBaeTCs, KOraa HanpskeHue Ha Bcex dhasax nagaeTt HuxKe
nopora npepsbiBaHus (cornacHo IEC 61000-4-30).

dnnkep

®rninkep oueHnBaeTcst B cootBeTcTBMM € IEC 61000-4-15. 10-MUHYTHbIE 3Ha4eHns Pst
NCNONb3YHTCA ANA NPOCNEXNBAHUA U MHOUKALMKN COBbITUI cbrvkepa.

Upentndom | Kateropusa IEEE 1159 |MapameTp Tpurrepa HomuHanbHoe |TunoBble Mpopomxkute
kaTop (ID) 3Ha4yeHue noporu, % NbHOCTb
co6biTuA cob6biTuA
PQE11 Impulsive transients MrHoBeHHOe (MMNyNbCHOE) Un nukosoe 20-200% 80 mkc—10 mc
nepeHanpsixeHve HanpskeHve
PQE211 Instantaneous sag Y% nepuopgHoe RMS HanpspkeHust uUn RMS 80-90% < 30 nepvogos
PQE212 Instantaneous swell Y% nepuogHoe RMS HanpspkeHus Un RMS 110-120% < 30 nepvogos
PQE221 Momentary interruption Y% nepuogHoe RMS HanpspkeHus Un RMS 0-10% < 3cekK
PQE222 Momentary sag Y% nepuopgHoe RMS HanpspkeHust uUn RMS 80-90% < 3 cekK
PQE223 Momentary swell Y% nepuopgHoe RMS HanpspkeHust uUn RMS 110-120% < 3 cekK
PQE231 Temporary interruption Y% nepuogHoe RMS HanpspkeHus Un RMS 0-10% <1 MuH
PQE232 Temporary sag Y% nepuogHoe RMS HanpspkeHus Un RMS 80-90% <1 MuH
PQE233 Temporary swell Y% nepuopgHoe RMS HanpspkeHust uUn RMS 110-120% <1 MuH
PQE31 Sustained interruption Y% nepuopgHoe RMS HanpspkeHns Un RMS 0-10% > 1 MuH
PQE32 Undervoltage Y% nepuogHoe RMS HanpspkeHus Un RMS 80-90% > 1 MUH
PQE33 Overvoltage Y% nepuogHoe RMS HanpspkeHus Un RMS 110-120% > 1 MUH
PQE4 Voltage unbalance 3-cek HecMMMeTpusi Mo obpaTHon No 1-5% YcTonunsoe
nocnenoBaTensHOCTH CoCTosHNE
PQE52 Harmonics THD 3-sec KNC rapmoHmk No 5-20% YcTonunsoe
COCTOsIHNE
PQES53 Interharmonics THD 3-sec KNC nHTeprapMoHuk No 2-8% YcTonunsoe
COCTOsiHNE
PQE6 Voltage fluctuations (flicker) | 10-muH Pst No 1-5 YcTonunsoe
COCTOsiHNE
PQE7 Frequency variations 3-cek yactoTta HomuHanbHas 1-6% YcTonunsoe
YyacToTa CoCTOsiHNe

Un — HOMUHarnbHOe HanpshxeHve npubopa
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HacTtpowka peructpartopa NK3

HacTpoka peructpatopa NK3 IEEE 1159 no3sBonseTt HacTpamBaTb MOPOroBbl€ 3HAYEHUS U
rmcTepesuc Ansa Tpurrepo cobbiTun KO, onpeaenste onumy ocUMINorpamMmmbl U TpeHaa AaHHbIX
Ansi cobbiTni KO 1 BKNoYaTh Unm OTKMoYaTh perncTpaTtop Ha Baluem npubope.

YUTtobbl HacTpouTb peructpatop MNMK3:

1. Bbibepute «HacTponku namsatu/permctpaTopoB» B MeH0 HacTpoiku n 3aTem
WénkHuTe Ha Bknagke «Pernctpatop MNK3 IEEE 1159».

2. Ecnn Bbl XOTUTE M3MEHUTb HACTPOMKM MO YMOMYaHWIO, HacTpPoWTe Moporn u
ructepesnc ans Tpurrepos K3.

Bbi6epuTe onuum ocuunnorpaMm 1 3anucy TpeHaa AaHHbIX Ans cobbituin K.

4. 3arpyauTe Bally HacTpoOWKy B NpuGop.

03 e T &

Pernctpatop asapuitHen cobbmai } PerucTpaTop ocwannorpan ] Mporpammipyemele napameTpel Mun/Makc ]
Pacnpenenerine namam ] PervcTpatop naHHbx Perucrpatop MK3 IEEE 1159
PerucTpauun Ocunnnorpamma Mpotune RMS - Bpewn yopeg) W MaKC. gnu
KaTeropna Mopor, McTe- B B @ain | Brn. | 1/2-nep., 02c, 3¢, 10 muH, Ao, Nocne, | ®aiin
cobbimna % pesuc,% | Hay. | KOH. No. nepuop, | CEKYHOb | MMHYTH | 4achl | nepwog. | nepuog, No.
IMNYNECEl HANPAKEHNA 20.0 so| W ([0 |8 =| [ j— —_ ju— —_— —_ —_
MNposan/nagesne HanpaxeHua 0.0 SO W ([T 7 = I 30 3 3 o2 = 2 = 14
Mogbem HaNpRKeHnA 110.0 so|W (|7 = O 30 3 3 0z =2 = 14
MpepbiBaHne HANPAHEHUA 10.0 so| W || 7 =] [T 30 3 3 o2 x| 2 = 14
HeCHMMETDUA HaNpAXEHHI 50 soe| [ (0|7 &= [ — — 3 0 — — 14
OTKNOHEHHE YACTOThI 1.0 so| (0|7 =[O —_ —_ 3 0| — — 14
FapmoHukn, Ku (THD) a0 soe|l 0|00 8 =l O j— j— 3 0| — j— 14
VIHTeprapMonnen, Ku (THD) 20 soe| [ (0|8 = [T — — 3 0 — 14
Konefanua nanpamenns (Gnukep) 1.0 se|l [0 |07 hd [ j— j— 0 3| — j— 14
¥ Peructpatop BknioueH Omepeime CoxpaHnTe... Mo !MOJWEHMK)‘ Nevams | | ‘
ok | Cancel | | Help
Mmetowmecs onuum peructpartopa MK nokasaHbl B criegytollen tabnuue:
Onuus OwnanasoH Mo OnucaHune
ymMon4yaHuro
Pernctpauus
Mopor, % 0-200.0% 3apaét nopor cpabaTtbiBaHusa anst Tpurrepa KO B
npoueHTax oT HOMUHarnbHOro (6a30|30ro) 3Ha4yeHuA
'nctepesuc, % 0-50.0% 5.0 3apaét ructepesuc ansa tpurrepa K3 B npoueHTax ot
nopora
Ocuunnorpamma
B Hau. ®dnar oTmMeveH ®dnar PaapewaeT 3anuncb B XXypHan ocuunnorpamMmm, Koraa
dnar He oTMeyeH OoTMeYeH HauuHaeTcs cobbiTne KO
B KOH. dnar oTmMeuveH ®dnar He PaspeLuaeT 3anuncb B XXypHan ocuunnorpamMmm, Kkoraa
®dnar He oTMeYeH OTMeuYeH 3aKkaH4mBaeTcsi cobbiTne K3
®avin No. 1-8 7 OnpepensieT dain xypHana ocumnnorpamm Ans 3anucu
ocuunnorpaMmmMel npu cobbitnn KO
Mpodunb RMS — Bpemsi ycpeaHeHUss U MaKc. ANUTESNIbHOCTb
Bkn. dnar oTMeyeH dnar He PaspeluaeT ogHoBpeMeHHyto 3anuck npocpuns RMS B
dnar He oTMeYeH OTMeuYeH d)aﬁn OaHHbIX, NOKa NpogorkaeTca cobbiTne KO
1/2-nep 0-10,000 nepuogos 30 MpogomxuTensHOCTb 1/2-nepnogHoro Npouns gaHHbIX
0.2-cek 0-10,000 cekyHA 3 MpogomxuTtensHOCTb 0.2-CeKyHOHOro Npoduns AaHHbIX
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Onuusna Owvana3soH Mo OnucaHue

yMosn4yaHuio
3-cek 0-10,000 mMuHyT 3 MpogomxknTenHocTb 3-CekyHAHOro Npoduns AaHHbIX
10-MuH 0-10,000 4acos 0 MpogomxuTensHOCTb 10-MUHYTHOrO NPOMUIA AaHHbIX
o, nepnogos 0-20 nepuogos 2 KonunyecTBo neprofos ans 3anucu nepeg cobbitnem
Mocne, nepunogos | 0-20 neprogos 2 KonuuyectBo nepronos ans 3anvcu nocne cobbitus
davin No. 14 OnpepgensieT dann AaHHbIX Ans 3anncu npu cobbitnm K3

Tpurrepbl NpoBasnos, NOABLEMOB U MPEPbLIBAHNIA HANPSXKEHWSA UCTONb3YIOT OOHN 1 TE Xe ONumn
perncTpauum ocuMnnorpaMm 1 gaHHblX. ECrv Bel MeHsieTe OAUH 13 3TUX TPUITEPOB, OCTarbHble
aBTOMaTMYECKN HACTPanBaOTCA Ha OQHY U Ty Xe HaCTPOWKY.

Onuusa xypHana ocuunnorpaMm no3BonseT 3anucbiBaTb OCUMANOrPaMMbl Kak B HaYane, Tak U B
KOHUe cobbiTus K. Tak kak konebaHns Hanps»KeHust MoryT AfIUTLCA OT HECKOSbKUX CeKyH [0
MUWHYT, 9TO NO3BOMSAET 3axBaTbiBaTb Y aHaNM3MpoBaTb Nepexobl HaNPsHXKEHNS, NCMOMb3YS
KOPOTKYIO perncrpawmio ocumniorpamMmmbl BO BpEMS Havana v KoHua nposana unv nogbéma
HanpspkeHns.

Onuwmsa dhanna faHHbIX NO3BONSET OOHOBPEMEHHO perncTpupoBaTb AaHHble RMS ¢ nepemeHHon
CKOPOCTbIO B 3@BUCMMOCTM OT NPOAOIMKUTENBHOCTU cobbiTa K3. UTo6bI yMeHbLLNTL noTpebnexne
namaTy Ans 3anucn anutenbHblX cobbiTuin, pernctpatop MK ucnonbsyeT pasHbie BpeMEHHbIe
KOHBEPTbI (MHTepBarbl arperMpoBaHns) Ans TpeHaa SaHHbIX U COOTBETCTBEHHO MEHSET CKOPOCTb
3anucu. Bel MoxeTe ykasaTb Ans kaxaoro Tpurrepa KO ckornbko BpeMeHu 3anvcbiBaTh AaHHbIE C
MCMoMb30BaHNEM OJHOIO WU HECKOMbKNX BPEMEHHbIX KOHBEPTOB.

YT0ObI BKMIOYMTE UNM OTKMIOUUTL pernctpatop MNK3:

1. YcTaHoBUTb WK He yCcTaHaBnMBaTb PNaxok «PernctpaTop BKNOYEHY.
2. OTtnpaBuTb Bally HacTPOKKy B npmnbop.
MHaukauma coO6bITUI KayecTBa 3HEPrMn U NEepPeKPECTHbIN 3anyck

Korpa peructpatop KO o6HapyxunBaeT cobbiTue kavyecTBa 3HEPrnn, OH reHepupyeT cneyunansHoe
BHyTpeHHee cobbiTve PQ EVENT, KOTOpoe MOXHO KOHTPONMMPOBATh C MOMOLLbIO KOHTPOMbHbIX
yCTaBOK, Y4TOObI AaTb MHAUKaUMIO COObITUS Yepe3 KOHTaKTbl pene. CobbiTre MOXHO HaMTK B rpymnne
«CTaTtuyeckme cobbITUA» B CMIUCKE TPUITEPOB YCTaBOK.

CuvrHan cobbITusi KayecTBa aHEPrnK UCNonb3yeTcs AN NePEKPECTHOro 3anycka HECKOIbKUX
perncTpaTopoB Yepes crneLmanbHbI ANCKPETHBIN BXOA, YTOObl OAHOBPEMEHHO PErMCTPUPOBaTh
nomexwu B pasHbIX MecTax. BHelHuIi 3anyck permctpartopa ocumnniorpaMm 1 AaHHbIX A1si 3anvcu
OaHHbIX MOMEX MOXET ObITb BbIMOMHEH C MOMOLLbI YCTaBKM, 3anporpaMMUPOBAHHON AJ1151 KOHTPOMs
COCTOSIHWUSI AUCKPETHOro BxoAa. [JononHUTENbHYO MHAOPMAaLMIO O NEPEKPECTHOM 3amnycKke CMOTPU
B pa3sgerne VHavkaums cobbITU U NepeKkpECTHbIN 3anyckK.

Hacrpoika perncrpartopa NK3 EN50160

BeepeHme B EN50160

Esponenckun craHgapt EN 50160 “XapakTtepuCTukum HanpsxeHuss B CeTsax pacnpegeneHuns
anekTpoaHeprun” (“Voltage characteristics of electricity supplied by public distribution systems”),
BbinyweHHbin CENELEC (European Committee for Electrotechnical Standardization) n npuHATbIA
Takke BO MHOMMX CTpaHax 3a npegenamu EBponbl, onpegenseT rnaBHble usnyeckne
XapaKTepUCTMKM ANEKTPOIHEPTUM B pacnpedenuteribHbIX CeTSAX HU3KOrO M BbICOKOTO HampsXeHus
Npwu HopManbHbIX YCNOBUSAX paboThbl.

XapaKkTepucTUKM HanpsXKeHss OLEHMBAIOTCA C  WCMOMb30BaHWEeM CTaTUCTUYECKOro noaxoaa.
CrtaHgapT v nyGnukauuu, CcbifalolmMecss Ha Hero, onpedensioT ANS KakOon XapakTepuCTUKK
HanpsKeHns:

e MeTOA OUEHKU
e lHTepBan ycpeaHeHus A O4HOIro U3MepeHus
e [lepuop HabnoaeHus

° CraTtucrtmyeckui NMPpU3HaK BEPOATHOCTUN HEMPEBbILLEHUNA onpe,qenéHHoro
npeaena
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. [MokasaTesibHble BEIMYMHbI FPaHunL, BHYTPU KOTOPbIX, Kak I'IOTpe6MTe}'Ib MOXET

OXNAaTb, OCTAHYTCA XapaKTEPUCTUKN HaMNPAXKEHNA

,uOI'IyCTVIMbIe 3Ha4YeHuA

[lnsi YacTn XxapaKkTepUCTUK HaMNpshKeHWsl cTaHdapT onpeaenseT 4onyCTUMbIE npeaerbl 3HaYeHUi ans
Gonbllen YacTu BpeMeHU HabniogeHUs C OTHOCUTENbHO pedKol BEepOoATHOCTBLIO Bbixoda 3a 3Tu
npegensl. Mpeaenbl ycTaHOBNEHb! ANs NPOLEHTa BpeMeHu HabnogeHus, Hanprumep, 95% BpemMeHn

HabnogeHus B TedeHve nobon Hegenu roga.

B cneaytowen Tabnvue npmBeaeHbl XapakTepUCTUKN HaNpsaXXeHud, OnAa KOTOpbIX CTaHOapTOM

yCTaHoOBIeHbl npeneribHble 3Ha4YeHnA.

XapakTepucTuka Hanpsi>keHusi

CooTBeTCcTBUE 3asiBJIEHHbIM
npenenam, % BpeMeHM

Mepunop
Ha6noaeHuna

OTKNOHEHMNE YaCTOoThbl

+1% nna 95% Hepenn
+1% pns 99.5% roaa
+4/-6% ansa 100% BpeMeHun

Hepeng, rog

(“Meister-curve”) 99%
BpeMeHu

OTK/IOHEHME HanpsKeHns +10% Un ana 95% BpemeHun Hepens
BbicTpble n3aMeHeHns HanpshkeHns | <4-5% Un (go 10% Un) CyTku
[o3a dnukepa Plt < 1 ana 95% BpemeHun Hepens
HecummeTpus HanpsXkeHuin <2-3% pna 95% BpeMeHun Henens
KoappurumneHT nckaxeHus THD < 8 ansa 95% BpeMeHun Hepens
cuHycomaanbHocTn kpneon (KUC)

HanpsXXeHns

HanpskeHne nHTeprapMoHuK B paccMmoTpeHumn Henens
Hanps>eHune curHanos ynpasneHus | BHyTpu kpusoi Meicrepa CyTkmn

lNMokasaTenbHble 3Ha4YeHUs

[lns ocTaBLUMXCS XapaKTEPUCTUK HAMPSHKEHUA U3-3a UX HENpPeAcKa3yeMol Npupoabl CTaHaapT AaéT
TOMbKO MOKa3aTenbHble 3Ha4YeHWsl, KOTopble AalT Nonb3oBaTento NpeAcTaBneHUe O Mopsiake

oXnaaembliX BEJNTMYUH.

B cne,qyrou.l,eﬂ Tabnuue npmBeaeHbl XapakTepUCTUKN HanpaXeHua, Ana KOTOpbIX CTaHOapTOM

onpeageneHbl NoOKa3aTesibHble 3HAa4YEeHUA.

XapakTepucTuka HanpskeHus MNoka3aTenbHble 3HayeHus |lMepuop
HabnoaeHus
MpoBanbl HaNpsXeHns MeHee 1 ¢, 60% rnybuHa log
KopoTkue npepbiBaHUSA HanpsXeHuns 70% meHee yem 1 c lop
OnutenbHble npepbiBaHua Hanpsxennsa |10 go 50% meHee yem 3 muH | Toa
BpeMeHHble nepeHanpsiXxeHuns MeHee yem 1.5 kB gelicTs. loa
3HayeHue (RMS)
MMnynbCcHble NepeHanps»keHns MeHee yeM 6 KB nuk lop

UcTouHuKN

My6nukaumn CENELEC (European Committee for Electrotechnical Standardization):
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EN 50160:1999 Voltage characteristics of electricity supplied by public distribution systems
PD CLC/TR 50422:2003 Guide for the application of the European Standard EN 50160
My6nukaumm MOK:

IEC 61000-4-7:2002 Electromagnetic compatibility (EMC) — Part 4-7 Testing and measurement
techniques — General guide on harmonics and interharmonics measurements and instrumentation,
for power supply systems and equipment connected thereto

IEC 61000-4-15:2003 Electromagnetic compatibility (EMC) — Part 4 Testing and measurement
techniques — Section 15: Flickermeter — Functional and design specifications

IEC 61000-4-30:2003 Electromagnetic compatibility (EMC) — Part 4-30 Testing and measurement
techniques — Power quality measurement methods

My6nukaummn Eurelectric (Union of the Electricity Industry):

Application guide to the European Standard EN 50160 on Voltage characteristics of electricity
supplied by public distribution systems, Ref: 23002 Ren9530, July 1995

Measurement guide for voltage characteristics, Ref: 23002 Ren9531, July 1995

TexHuKa namepeHum

Crtatuctuyeckue cyétumkm EN50160
CTtaTucTMYeCcKUe CYETYUKN U nepuoa oueHKun

PM180 ncnonb3yet Habop c4éTunkoB ansi cbopa ctatucTukm cobbitun MK EN 50160 3a 3apaHHbIN
nepuos OLEHKMU.

Mepuof, OUeHKK - 3TO NEpPUOL, BPEMEHU, B TEYEHME KOTOPOro Npubop cobupaeT ctatucTuyeckue
JaHHble AN perucTpauun. XapakTepucTuky HanpsixXeHUs MoryT 6biTb OLLEHEHbI 3@ HeAEMNbHbIA Un
CYTOYHbI nepuon BpeMeHu. [lepuon OLeHKW, YCTaHOBMEHHbI B npubope Mo ymMonuyaHuio Ha
Hefento, MoXeT ObiTb N3MeHeH Yepe3 PaclumnpeHHble HacTporkn EN50160.

B koHUe nepuopa oueHkn npubop 3anucbiBaeT cobpaHHble CTaTUCTUYECKUE AaHHble B dhain, u
3aTeM cbpacblBaeT CTaTUCTUYECKME CYETUMKM, TaK YTO CTATUCTMKA COBbITUIA Kaxporo nepuona
perucTpupyeTcsa B OTAENbHOW 3anucu canna.

PAS paeT BaM BO3MOXHOCTb NPOYUTaTb M MPOCMOTPETb COAEPXMMOE CUYETUMKOB OH-NaviH [0
OKOHYaHMS TEKYLLEro nepuoaa oueHKM, Korga AaHHble 6yayT 3anvcaHbl B dain, Tak, 4To Bbl Bceraa
MOXeTe NPOoBepUTb laHHble, COBpaHHbIe C Ha4ana nepuoaa.

PekomeHayeTCcs 0O4UCTUTL COAEepPXMMOe cYETUMKOB Yepe3 PAS nepef TeMm, Kak Bbl B NepBbI pa3
3anyckaete peructpatop EN 50160, nHaye Bbl MOXeTe MOMAy4uTb HENOTrMYHble pe3ynbTaTbl 3a
nepBblil NEPUOA, OLLEHKM.

Mepuvoa HabnogeHun

Mepuon HabnogeHus - 3TO Nepuom, BPEMEHU, B TeYEHME KOTOPOro XapaKTePUCTUKN HanpaxXeHus
OLIEHMBAIOTCA Ha COOTBETCTBME TPeBGoBaHMSAM CTaHAapTa.

Mepuoppl HabntoaeHus, aeknapupoBaHHble EN 50160, MoryT oTnmMyaTtbes Afisi XapakTepucTuK, Ans
KOTOPbIX B CTaHOapTe onpeferneHbl npeaenbl COOTBETCTBUSA, OObIMHO OfHA Hepdens, U Ana Tex
XapaKTepucTuK, AJ1st KOTOPbIX NPeAnaranTcs TONbKO Noka3aTesibHble BENUYMHbI, 0GbIYHO OAMH rof,

Otuétbl cootBetcTBUsA EN 50160, kotopble npepoctaBnsetr PAS, Bcerga patloT KOpPpPEeKTHYHO
HefenbHyl0 W TrofoByld 0630pHYH0 CTATUCTUKY, BHE 3aBUCUMOCTM OT MEepuodoOB OLIEHKM,
ucnonb3yemsbix Ansi cbopa AaHHbIX.

Ecnn Heobxogmmo, PAS cymmupyeT n obpabaTbiBaeT cCTaTUCTMYECKME [aHHble 3anucen 3a
HECKOJIbKO OLIeHOYHbIX MHTepBasioB Ans obecrneyeHusi KOPPEKTHbIX MepuodoB HabnogeHus.
HekoTopble U3 XxapakTepuUCTUK, Takme Kak ObICTpble U3MEHEHUsl HaMnpsXeHUs WK HanpsiXxeHue
CUTHanoB ynpaBfeHunsi, MoryT noTpeboBaTb CyTOMHOIo nepuoaa HabnwaeHus. Ecnv Bbl HamepeHbl
UCMOMb30BaTb XapaKTEePUCTMKU HaMpsXeHUs C CyTOYHbIMW nepuogamu HabnwoaeHusa, 3apainte
CYTOYHbIV NepuoA oueHkn Yyepe3 PacwmnpeHHble HacTporiku EN 50160.
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dann ctatuctukm coorsetrcteua EN50160

®daiin  paHHbIX #9 aBTOMaTtuyeckn kKoHdwurypupyetca B PM180 pana 3anucm CTaTucTuKm
cootBeTcTBMA EN50160.

OH opraHu3oBaH KaK MHOIOCEKLMOHHbIN an AaHHbIX, [Ae CcTaTUcTUKa Ana  Kaxaow
XapaKTEPUCTUKN HaMNPsIXEHUA XpaHUTCA B oTAeNnbHoWM cekumu. B MpunoxeHun I gaeTtca cnmcok
napameTpoB, COXpaHAEMbIX B ceKumax canna.

BmecTte co cratuctukon cootsetctBus ENS0160, 3anucbiBaemon B KOHLE Kaxaoro nepuopa
oueHku, haitn Takxe coaepXuT AaHHble, KOTopble MOryT ObiTb MOMe3Hbl Ans pelleHus npobnem
KayecTBa HamnpsXeHuss ANA XapakTepUCTUK, KOTOopble MNpeBbICUNN AOMYCTUMbIE CTaHAApTOM
npegensi.

Bbl MOXeTe coxpaHuTb 1 NpocMoTpeTb cTaTUCTMKy cooTBeTcTBUs EN50160 uepes chopmbl 0TUETOB
PAS, nnu yepes o6LLme cepBuChbl NPOCMOTpa hairioB AaHHbIX, NpeaocTaBnsemMble PAS.

®dain ctaTUCTUKM No rapMmoHnkam EN50160

®aiin  paHHbix #10 aBTOMaTuyecku koHdurypupyetcs B PM180 pans 3anucu CTaTucTukm
rapMOHUYECKNX NCKaXEHU HanpsiXeHns Ha HeenbHOM UM CyTOYHON OCHOBE.

B lNpunoxeHun [ paeTca CNMCOK NapamMeTpoB, COXpaHAeMbiX B cekuuax canna. B dann
3anncbiBalOTCA MakCUManbHble 3HayeHnss KO3(MUUMEHTOB MWCKaXEHUss CUHYCOMAANbHOCTU
HanpsaXeHun (06LWMA, M pa3genbHO Ans HEeYETHbIX M YETHbIX FAapMOHMK) U Ko3ddULUUEHTOB
rapMOHUYECKMX COCTaBNALWMX HanpsxeHun po 50-ro nopapka, MNonyyeHHble 3a KaxAablv
OLEHOYHbIV NEPUOA.

CraTncTuka no rapmMoHvKam npegHasHavyeHa ans peweHusi npobsieM rapmMoHMYeCcKX UCKaxXeHui B
anekTpuyeckom cetn. OHa MOXeT ObITb HE3aBUCUMO 3arpeLleHa Unn pa3peLleHa B Ballem npubope
yepe3 PaclwmpeHHbie HacTporiku EN 50160. Nepuop oueHkn MoxeT 6biTb BbibpaH He3aBUCUMO OT
oueHkmn cootBetcTBusA MK EN 50160.

Bbl MOXeTe CcOXpaHuTb ¥ MPOCMOTPETb CTaTUCTUKY MO rapMOHUYECKUM MCKaXEHUSIM HanpsiXeHus
yepe3 opmbl oT4yétoB PAS, wnnu uyepe3 obwme cepBucbl MNpocMoTpa (anfoB AaHHbIX,
npegocraensaemble PAS.

XypnHan co6biTnn NMK3 EN50160

B pononHeHve k peructpatopam crtatuctuku cootBetcTBua EN50160, PM180 npepocrtasnser
peructpatop cobbiTuii nokasatenen kadvectBa 3Heprum (MK3), koTopbil nAaeHTUUUUPYET
HapyLleHuUs NpeaenoB, yCTaHOBNEHHbIX CTAaHAAPTOM, ¥ 3anUCbiBAeT Kaxao0e oTAenbHoe cobbiTve B
XypHan cobbituin MK3. Kaxpoe cobbiTue pernctpupyetcs ¢ BpeMEHEM Hayana U OKOHYaHMA U
MaKCUMarnbHbIM UM MUHUMasbHBIM 3HaYeHNeM COOTBETCTBYHIOLLEro NapameTpa, U3MepeHHbIM 3a
BpPEMS €ro BbIXOAa 3@ YyCTaHOBIIEHHYHO rpaHuLy.

Pernctpatop NMK3 moxeT BbiTb 3anporpaMmMMpoBaH Ha 3anyck permcrpatopa ocuunsiiorpamm Ans
3anuncu popmMbl KPMBOW HaMPSIXEHUI 1 TOKOB 10, BO BpeMs U nocrne cobbiTvs, U MOXET 3anyckaTtb
perucTpatop [AaHHbIX A7 [OMTOBPEMEHHOro NpoguIMpoBaHNA AEWCTBYIOWMX 3HAYeHUN
HanpsAXeHU 1 TOKOB C MEPEMEHHON YacTOTON 3anucu.

XKypHan cobbituit K3 MoxeT 6biTb Mofie3eH Npu pelleHun Npobrnem KayecTBa HanpsXeHus B
3MEKTPUYECKON CeTH, Hampumep, ANA MAeHTUdUKAUMM U NoKanu3aumm UCTOYHMKA coBbITuA 1
MoucKa NMoaxoAsALLIEro peLIEHUs.

XKypHan cobbitun NMK3 moxeT ObiTb coxpaHeH M npocMoTpeH 4vepe3 PAS (cmotpwu [MpocmoTtp
XypHana [MK3). MmMnynbCHble nepeHanpsKeHus, KpaTKOBPEMEHHbIE NpOBarbl Hanps>keHus wu
BPEMEHHbIE NepeHanpsiKeHNs, 3aperncTpMpoBaHHbIE B XKypHane, MOryT Takke ObiTb MOkasaHbl B
PAS kak napbl amnnutyga/anvTenbHOCTb Ha M3BeCTHOW KpuBon ITIC ans OueHKM MUHMManbHOro
UMMyHUTETa 06opyaoBaHus.

MeToabl OLLEHKM COOTBETCTBUSA

OTta cekuma onmncbiBaeT MeToabl, UCNoJib3yemble PM180 ANA OUEeHKU COOTBETCTBUA U3MEPAEMbIX
XapaKTepUuCTuk HanpaxeHua CtaHgapTy.
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OTKNOHEeHMe 4YacToThbl
MeToA OUEeHKU

Ba3oBoe M3MepeHue 4acToTbl - 3TO YCPeAHEHHOEe 3HavyeHue 4acToTbl 3a ukcupoBaHHble 10-
CeKyHHble BpEMEHHbIE UHTEPBaribl NPU HOpMaJsibHbIX YCNOBUSAX paboThbl.

OTKNOHEHNe YacToTbl HE OLEHUBAETCA, ECNN NUTAlOLLEe HanpsAXeHne HapyluaeT npegen gonycka
no HanpsxeHuto (+15% Un).

LleneBble 3HaYeHUsA
[Ounana3oHbl OTKNOHEHUS YacToThbl, AaHHble B EN50160:

50Hz+1% pona 95% Hepenu;

50Hz+1% ans 99.5% roaa;

50Hz+4/-6% ans 100% BpemeHu.

Te xe npepenbl ucnonb3ytotcs ana cuctem 60y, [pepen coOTBETCTBUS 4YACTOTbl MOXET

nporpamMmupoBaTbcsi B npubope B MNpPOLEHTax OT HOMMWHANbHOM YacToTbl B YCTaHOBKax
peructpatopa NK3 EN50160.

OTKNOHEHUA HanpsHKeHus

OTa XapakTepuctuka onpenendaeTt MmeaneHHble USMeHeHUA yCTaHOBUBLUETrocd 3Ha4YeHna nuTaroLero
Hanps>xeHus.

MeToz oueHkun

Ba3oBoe 3HayeHns HanpsxXeHus - 3To AencTByoLee 3HayeHne (RMS) ycTaHoBuMBLLIErocA 3Ha4eHns
HanpsixeHus 3a 10-MUHYTHBIN Nepuog, NPy HOPMarbHbIX YCNoBUsiX paboThbl.

OTKNOHEHNE HanpsAXeHUs He OLEeHUBAeTCsA, eCnv nuTallee HanpsaXxeHue HapyliaeT npegen
ponycka no HanpsxeHuto (£15% Un).

LleneBble 3HaYeHus
,D,OI'IyCTVIMbIe npepenbl OTKIIOHEHUA HaNpAXeHUA:

+10% Un gna 95% Hepenu;
+10/-15% Un 100% BpemeHu.

Mpenen cooTBETCTBMSA MUTAIOLWLEro HanpsikeHns MoxeT OblTb M3MeHeH B Npubope B yCTAHOBKaXx
peructpatopa NK3 EN50160.

BbicTpble U3MeHeHUA HanpsiXXeHUs

BbICprIe N3MEHEHNA HanpaXXeHna — 3TO BHe3anHble, HO OTHOCUTEJIbHO cnabble n3MeHeHust
Hanps>XXeHna mexgy 0BymMmsa yCTaHOBUBLUMMUCA YPOBHAMU Hanpsa>XXeHna.

MeToA OLIeHKU

OueHka BbICTpbIX U3MEHEHUI HaMpsSXeHUs NPOW3BOAMTCA OAMH pa3 B yac. ba3oBoe 3HayeHus
HanpsiXeHus - OeiCTBYIOLEe 3HaYeHWe HanpsiXeHus 3a 1-CeKyHOHble MHTepBasnbl ycpeaHeHus.
Mpubop duKCUpyeT MaKCUMarnbHY0 pasHULY HampsxXeHud Mexzay [OBYyMs UWHTepBanamu,
BbIOpaHHbIMKW U3 TPEX MocneaoBaTesibHbIX 1-CeKyHOHbIX WMHTEPBANOB, U CpaBHMWBaeT €é ¢
LOMYyCTUMbIM Npeseriom.

BbiCTpoe M3MeHeHMe HanpsxeHus He OLeHVWBaeTCH, eCny OHO HapyllaeT npepen Jonycka no
HanpsaxeHuto (£10% Un), nockonbKy AOMXHO paccMaTpvBaTbCA Kak MpoBan HanpsxeHusa unu
BpPEMEHHOEe nepeHanpsixeHue.

LleneBble 3Ha4YeHusA

MakcumanbHas YacToTa NoBTOPEHUsT BbICTPbIX U3MEHEHWI HaMPSXeHUA 0ObIYHO OAHO B Yac uUnu
MeHee. I3MeHeHns HanpaXeHus, NOBTOPSAIOLLMECS Yalle OAHOro pa3a B Yac, ABNATCA NpeaMeToM
paccMmoTpeHns dnukepa.

MakcumanbHas YacToTa NOBTOPEHUS BbICTPbIX UBMEHEHUIA HANPSIXEHUS B UBMEHEHUSAX B 4ac MOXET
ObITb 3aaaHa Yepe3 PacwmpeHHble HacTpoikun EN 50160. Lienesoii npeaen 6biCTpbIX M3MEHEHUN
HanpsXeHUst MOXEeT NporpamMmMupoBaThCcs B Npubope B ycTaHoBKax peructpaTtopa MK EN 50160.
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Mpy HOpManbHbIX YCNOBUAX paboTbl BENNUYMHA BbICTPLIX M3MEHEHUI HanpsiXXeHusi (04HO B Yac Unu
MeHee) 0Obl4HO He [A0MKHa npeBbiwaTbh 5% OT HOMWMHANbHOTO HanpsXeHUs B CEeTAX HU3KOro
HanpsxeHus, n 4% B ceTAX BbICOKOro HanpsixeHust. [Npy HeKoTopbIx 06CToATENLCTBAX, HAaNpUMep,
B CMCTEMaX, FAe AOMXHbI NPOU3BOANTLCA MepeknioyeHus obopyaoBaHus, YTobbl YAOBNETBOPUTL
TpeboBaHus nuTalolen ceTn unu TpeboBaHust Harpy3ku, oHa moxet gocturate 10%Un B ceTax
HU3KOTrO HanpsaxeHus, n 6%Un B ceTaX BbICOKOrO Hanps>XXeHus.

[Do3sa dnukepa

®drvkep BbipaxaeT 3pUTeNbHbIA AMCKOMMOPT, MPUYNHSAEMbIN NMOBTOPSAIOLLMMUCS U3MEHEHUAMU
OCBELUEHMs 13-38 U3MEHEHWUN HanpsXeHus nuTaHus. Gnukep OnucbiBAeTCA [AOSITOBPEMEHHOM
no3oii hnukepa Plt, KoTopas oleHnBaeTcsa Kaxable 2 yaca.

Method of Evaluation

Ba3oBoe namepeHne - 3To0 KpaTKOBpeMeHHan Ao3a dnvkepa Pst, oueHnBaemas kaxablie 10 MUHyT
B cooTBeTCcTBUM C MeToaukon IEC 61000-4-15.

MokazaTenbHoe 3HayeHWe p[onroBpemMeHHow p[o3bl  dnukepa Plt oueHuBaetca w3 12
nocnegoBaTtesibHbIX 3HayeHun Pst. [na TectoBbix uenen nepuop Pst mMoxeT ObiTb BpeMEHHO
n3MeHéH B npubope B gnanasoHe oT 1 go 10 MuHyT Yyepe3 PaclumpeHHble HacTponku EN50160.

3HayeHus Pst He oueHMBAOTCA B MHTEpBanax, Koraa 3HayeHne NUTarLero HanpsXKeHs HapyLlaeT
npegen gonycka no Hanpskenuto (£15% Un) unm koTopble Obinv NoaBepkeHbl BO3AENCTBUIO
NpoBarioB HanpsbkeHus ¢ rnybuHon 6onee, yem 15% Un.

LleneBble 3HaYeHUA
Mpenen cooTBeTCcTBUA dhnukepa, AaHHbI B EN 50160:
Plt <1 ona 95% BpemeHn Hegenu

Mpepen cooteetcTBUA Plt MoxeT GbITb U3MEHEH B npubope B ycTaHoBKax peructpaTtopa KO
EN50160.

MpoBanbl HanpsxeHUA

MpoBan HanpsixeHus - 3TO BHe3anHoe nageHvne 4encTByoLwero 3HadeHns Hanpsaxerusa (RMS) Huxe
90% OT HOMWHaNbHOrO 3HA4YeHWsi, COMpPOBOXAAemMoe BO3BpaTOM K 3HadeHuio Bbiwe 90% oT
HOMMHanNbLHOro B TeyeHne spemenmn ot 10 mc go 60 c.

MeToA OUEHKMU

MpoBan HanpsixeHust knaccuduumpyeTcs kak nonnudasHoe cobbiTe BHE 3aBUCMMOCTU OT BUAa U
KonunyecTtBa 3aTpoHyThix a3 (cm. IEC 61000-4-30 n Eurelectric’s Application guide to the European
Standard EN50160).

Co06bITre MOXET HauMHATLCS Ha OAHOW (hase 1 3aKaHuMBaTbCS Ha Apyroi dhase. BennunHa nposana
perucTpupyeTcsi OTAENbHO AN Kaxaow BoBReYéHHoW hasbl. [pogonxutenbHocTb cobbiTus
n3mMepsieTcst OT MOMEHTA, Koraa HanpsXeHue onycKaeTCs HUXe NoporoBoro 3HaueHnsi Ha OHOM 13
a3, 1 A0 MOMEHTa, KOrga OHO BO3BpALLAETCA K 3HAYEHWIO Bbille MOPOroBOr0 Ha BENUYMHY
rmcTepesnca Ha BCex BOBMEYEHHbIX ha3ax.

BasoBoe M3mepeHue A NpoBana HanpsXxeHus - AeicTBylolee 3HaYeHne HanpsxeHus (RMS) 3a
OAMH nepuoa, 0GHOBNSIEMOE KaxAayto MOSIoBUHY NepUoaa.

MNMoporoBoe 3HayeHWe [Ans npoBana HanpsXeHuss MoXeT ObiTb M3MEHEHO 4Yepe3 HaCTPOMKW
pernctpatopa NK3 EN50160.

CraTuctnyeckue pe3ynbTaTthbl

PM180 npegnaraeT CTaTUCTUYECKYO OLLEHKY MPOBAnoB HanpsiKeHWs, UCNOMb3ys Knaccudukaumio,
npeanoxeHHyto UNIPEDE. lNMpoBanbl HanpskeHWsi KnaccuguumMpyoTcs no ocTaTouHON BenuynuHe
HanpsKeHUs U NPOOOIPKUTENbHOCTN, Kak nokasaHo B [Mpunoxexun I

MokasaTenbHble BENMUYUHDbI
Mpun HopmanbHbIX yCNoBUsix paboTbl 0XMAAEMOE KONMYECTBO NPOBANOB HaMPSXXEHWs 3a rog MOXeT

ObITb OT HECKONbKMX AECATKOB A0 OAHOM ThiCAYU. Bonbluas YacTb NPOBanoB HanpsbkeHus nveet
NPOAOIKMUTENBHOCTE MeHee 1 ¢ 1 rmybuHy mexee 60%.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM 100



FrNnABA 7 HACTPOWKA PEFTUCTPATOPOB

MpepbiBaHUA HanpsHKeHUs

MpepbiBaHMA HaNpsaXeHUs CBA3aHbl C BPEMEHHON NoTepen HanpsaXeHusa NUTaHua Ha Bcex dasax,
npofonxatoLweinca Ao 3 MUHYT Anst KpaTKOBPEMEHHbIX NPepbiBaHUIA HaNpsxeHus:, n 6onee 3 MUHYT
- ANA ANUTENbHBIX NPepbiBaHWUIN HaNpPaXeHus.

MeToA OLIeHKU

MpepbiBaHWe HanpsixeHus hMKCUpYeTCs, Koraa HanpsikxeHue Ha Bcex pha3ax najaeT Huxe nopora
npepbiBaHus HanpsaxeHus (cMm. IEC 61000-4-30), onpepenénHoro B EN50160 kak 1% Un. Mopor
NpepbIBaHUS HANPSXXEHUsI MOXET OblTb U3MEHEH Yepe3 HacTpoiikn pernctpaTtopa MNK3 EN50160.

Ba3oBoe u3mepeHne ana npepbiBaHUA HanNpsXeHust - 3TO AeWCTBYIOWEee 3HAYeHWe HanpsXeHWs
(RMS) 3a ogunH nepuog, obHoBNsiIEeMOe Kaxayto NonoBKHY Nepuoga.
CraTtucTnyeckue pesynbraThbl

PM180 npegnaraeT CTaTUCTMYECKYHD OLEHKY OTKIIIOYEHUA HaMNpsXeHUs C WUCMNONb30BaHMEM
knaccudukaumm, pekomenpoBaHHow B “Eurelectric’s Measurement guide for voltage characteristics”.

OTKMIOYEeHNA  HanpsKeHus  KnaccuduuMpoBaHbl N0 NPOAOIMKUTENBHOCTM, Kak MokasaHo B
MpunoxeHunm I".

Moka3aTenbHble BeNMUYUHbI

Mpy HopMmanbHbIX ycnoBuax paboTbl OXMAAEMOE KONMMYECTBO KPATKOBPEMEHHbIX OTKITHYEHMUN
HanpsiXeHWs B rof, MOXET OblTb OT HECKOJIbKMX AECATKOB 10 HECKONbKUX COTeH. KpaTKoBpeMeHHbIe
OTKITIOYEHUST HAaNpsAXeHNs 0ObIYHO NPOAOITKATCA MEHEE HECKONBbKNX CEKYHA,

YactoTa AnNUTEnNbHbLIX OTKIOYEHUI HanpsbkeHnss MoxeT bbiTb MeHee, Yyem 10, n go 50 B rog B
3aBMCUMOCTU OT TEPPUTOPUM.

BpemeHHbIe nepeHanpskeHus

BpeMeHHble nepeHanpsiXeHWs - 3TO BHE3aMHbIE NOBbILLEHWS AACTBYIOLLErO 3HAYEHNS HaNpPsSXeHUs
(RMS) pno yposHs 6onee, 4em 110% OT HOMUHANBHOrO HaNpPsXeHUsi. BpeMeHHble nepeHanpsXxeHust
MoryT npogonxatbcs oT 10 MC O OAHON MUHYTBI.

MeToA OUEHKU

BpeMeHHoe nepeHanpsixeHWe Kknaccuduumpyetcs Kak ofHo nonudasHoe cobblTue BHe
3aBUCUMOCTM OT KonmyecTea BoBreY€HHbIX a3 (cm. IEC 61000-4-30).

CobblTe MOXeT HauvMHaTbCA Ha ofgHoM (ha3e M 3akaHumBaTbCcA Ha Apyron dase. BenuuuHa
nepeHanpsikeHus  perncTpupyeTca  oTaenbHo  anA Kaxpomn BOBMEYEHHON  basbl.
MpoponXnTenbHOCTL COBLITUA U3MEPSIETCA OT MOMEHTA, KOra HanpsiXxeHue NoAHUMAETCS Bbille
NMOpOroBOro 3Ha4yeHns Ha ogHon u3 as, 1 40 MOMEHTA, KOrAa OHO BO3BPALLEGETCH K 3HaYEHNIO HUXe
NMOPOroBOro Ha BENMYMHY rucTepesnca Ha BCcex BOBJIEYEHHbIX dha3ax.

3HayeHne nopora nepeHanpsixeHns MOXeT BbiTb U3MEHEHO Yepe3 YCTaHOBKU peructpaTtopa MK
EN50160.

BasoBoe u3MepeHue - 3TO AeNCTBYloOLWEe 3HayeHue HanpsxeHus (RMS) 3a oguH nepuog,
06HOBMAEMOE KaXayto NONOBUHY nepuoaa.

CtaTuctnyeckme pe3ynbTaTthbl

PM180 npepnaraeT CTaTUCTUYECKYID OLEHKY MepeHanpsXeHuit, UCnofib3yst Knaccudukaumio,
pekomMeHpoBaHHy “Eurelectric’s Measurement guide for voltage characteristics”. NepeHanpsixeHus
KnaccuuumpyoTcss No BENUYMHE MNEPEHanpPsSXeHUs U NPOAONXMTENbHOCT, KaK MokasaHo B
MpunoxeHun I

Moka3aTernbHble BENMUYUHbI
BpemeHHble nepeHanpsikeHns B CETAX HU3KOTo HanpshkeHus 0OblYHO He npeBbiwatT 1.5 kB RMS.
MMnynbCcHble nepeHanpsaxXeHUst

|/|MI'IyJ'IbCHbIe nepeHanpaxeHna cBA3aHbl C UMMNyNbCaMU O4YE€Hb KOpOTKOVI ANNTENbHOCTH,
npoporxawwmmMnca 06bI4HO MeHee MOJIOBUHbI nepuopa, T1.€. OT HECKOJIbKUX MUKPOCEKYHO A0
HECKOJIbKUX MUNINNCEKYHL,
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MeToA OUEeHKMU

MMnynbcHble nepeHanpsixeHns OeTEKTUPYIOTCA Kak MMMYnbCbl C BPEMEHEM HapacTaHua poHTa
MeHee 0.5 mc u npogomxutenbHocTbio oT 80 mkc go 1/2 nepuoga. BennumHa wmnynbca
oueHMBaeTCs MO0 NMKOBbLIM 3HAYEHMEM HANPSXXEHUsI HA aMNMTyAe UMnynbca, MM60 UMY bCHLIM
HanpsxeHnem (aMnNUTY[oN uMnynbca). HayanbHbI nopor Ans n3MepeHus UMMynbCcoB 3aAaeTca
COOTBETCTBYIOLLEN BENUYMHONW B MpOUEHTax OT aMnaMTygHOro 3Ha4yeHUs HOMMUHAamNbHOro
Hanpsaxenus (1.414 Un)

Xenaembll MeToa, M3MepeHUss U KnaccuguKaumm UMMyNbCHbIX NepeHanpsiXeHuin MoxeT ObiTb
BblbpaH yepes PaclwmpeHHble HacTporikn EN50160.

Mprbop MOXET M3MepATb UMMYNbCHOE NepeHanpsixeHve ¢ amnnutygon go 700B.
CraTtucTnyeckue pesynbraThbl

PM180 npepnaraer CTaTUCTUYECKYIO OLEHKY WMMYNbCHBIX MEepeHanpsaxeHun, Ucnonb3ys
knaccudukauumio, pekomeHgoBaHHyto “Eurelectric’s Measurement guide for voltage characteristics”.
MMnynbcHble nepeHanpsxeHna KnaccuuumpyTca No NUKOBOMY WINM UMMYSbCHOMY 3HAYeHMIo

HanpsaXeHUs MO OTHOLUEHWIO K aMNIUTYQHOMY 3HAYeHUI0 HOMUHanbHoro Hanpsxenus (1.414 Un),
Kak nokasaHo B [Mpunoxenun I".

Moka3aTenbHble BeNMUYUHbI

NMnynbCcHble nepeHanpsixeHuss B CETSIX HU3KOro HanpsxeHus o6bl4HO He npesbiwakoT 6 KB, Ho
MOryT cnyyaTbcsi U 6onee BbICOKME 3HAYEHUS.

HecummeTpusa HanpsikeHUn

OTa xapaKTepucTuKa onpeaensieT HeCMMMETPUIO HaMPSXKeHW B TpéxdpasHou ceTu.
MeToA OUEHKU

bazoBoe n3mMmepeHme - 3To HeCMMMeTpuAa yCTaHOBUBLLNXCA 3Ha4YeHUNn HanpaxeHua 3a 10-MI/IHyTHbII7I
nepunoag npu HoOpMasibHbIX YCNoOBUAX paﬁOTbI. OHo onpegendeTtca 4epe3s CUMMETPUYHbIE
CoCTaBnAwmne Kak KOMNOHEeHT OTpVILI,aTerIbHOVI nocnenoBaTesnibHOCTH, Bblpa)KEHHbIVI B nNpoueHTax
OT KOMIMOHEHTA MOMOXUTENbHON NOCeA0BaTENbHOCTH.

HecummeTpus HanpskeHun He OLEHMBaEeTCs, eCnu MuTalollee HampsXeHue HapylaeT npegen
ponycka no HanpsxeHuto (£15% Un).

LleneBble 3HaYeHus
Mpepen cooTBETCTBUS HECMMMETPUW HanpsixeHu, aadHein B EN50160:
< 2% (< 3% B HekoTOpbIx obnactax) ans 95% Hepenn

Mpepen cooTBETCTBMSA HECUMMETPUUN HANPSXeHUn MoXeT BbiTb U3BMeHeH B Npubope B yCTaHOBKax
peructpatopa NK3 EN 50160.

HanpsixeHne rapMoHUK
MeTop oueHkun

Ba3oBble U3MepeHust - 3TO AENCTBYIOLLME 3HAUYEHNS rAPMOHUYECKNX COCTaBISIIOLLMX HAaNpPsXeHNs 1
KO3(hDULMEHT UCKaxeHnsa cuHycouaanbHocTn kpuson HanpsxeHus KNC (THD) 3a 10-MUHYTHbI
nepuop, Npy HopPMarnbHbIX YCNoBUsiX paboTbl.

HanpsixeHns rapMoHuk wusmepsitotca B cootBetctBun ¢ IEC 61000-4-7. Bce BbluMCneHUs
NPON3BOAATCA OTHOCUTENIbHO HOMUHANBHOIO HAMNPSXEHWS CETU.

N3meperna KMC no ymonyaHuio BKMOYaloT BCce rapMoHUKK Ao 40-i BknoumMTenbHO. HanpsixeHns
rapMOHUK MO YMOJTYaHUIO OLEHNBAKOTCA A0 25-11 rapMOHUKH, Kak 3To onpeaeneHo B EN50160.

HawuBbiclunii Nopaaok rapMOHMK A5 OLLEHKU HanpsixxeHui rapMoHuk n KNC mMoxeT GbiTb U3MEHEH
B npubope oT 25-i ao 50-i yepes PaclumpeHHble HacTponku EN50160.

HanpsxeHna rapMOHUK He OLIEHMBAIOTCS, €CNU NUTaloLLEee HanpsaXeHne HapyLuaeT npeaen Aonycka
no HanpsxeHuto (+15% Un).

LleneBble 3HaYeHUs1
Mpepenbl COOTBETCTBUSA AN HANPSXXEHUI rapMoHuK, AaHHble B EN50160:

KNC < 8% pna 95% Hepenu;
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WHAMBUAYANbHbIE TAPMOHMKU OOSXHbI ObiTb MEHbLUE WM PaBHbl 3HAYEHUAM B
Tabnuue 1 Maparpada 2.11 EN 50160 ans 95% Hegenu.

Mpepen cootsetctBus ansg KUC (THD) moxeT 6biTb M3MEHEH B Mpubope 4Yepe3 HaCTPOWKM
peructpatopa NK3 EN50160. MNpeaensl cooTBETCTBUA ANS MHAMBUAYaNbHbIX TAPMOHUK MOTYT BbITb
M3MeHeHbl Yepe3 Hactpoliku npegenos rapmoHmk EN50160.

HanpsixxeHne nHTeprapmMoHuK
MeToA OLIeHKU

Mockonbky EN50160 He onpepenseT npepensl ANA HanpAXeHWW WHTEpPrapMoHUK, 3Ta onuus
0b6bl4HO 3anpelleHa B npubope. Bbl MoxeTe pa3pelumnTb OLEHKY HanpsiXeHUW WMHTEpPrapMOHMK
yepe3 PaclumpeHHble HacTporikn EN50160.

Bas3oBble n3MepeHus - 3TO AENCTBYOLUME 3HAYEHUS UHTEPrapMOHUK HanpsiXeHus u koaduumeHT
UcKaxeHus cuHycoupanbHocTu kpusoi HanpsixeHns KWC (THD) no uHTeprapmoHukam 3a 10-
MUHYTHbI NEPUO NPV HOpMarbHbIX YCNOBUSAX paboTbl.

HanpsxeHnsa MHTeprapMoHuK oueHunBatoTcs B cooTBeTcTBUM ¢ IEC 61000-4-7. Bce BbluMCneHust
[AenalTcs OTHOCUMTENbHO HOMUHANBHOMO HaMpPSXEHWS.

HauBbiclunit NOpAAoOK MHTEPrapMOHUK AN1S1 OLLEHKN HanpsixXeHui WHTeprapmoHuk u KUC moxet
6bITb BbIGpaH B Nnpubope oT 25-i1 o 50-1 yepe3 PaclumpeHHble HacTpornku EN 50160.

HanpsixeHuss MHTEprapMoOHUK He OLEHUBAIOTCA, €Cnv NuTaloLee HanpsXeHue HapylaeT npegen
ponycka no HanpsxeHno (£15% Un).
LleneBble 3Ha4YeHuA
EN50160 He npepocTaBnseT uUeneBbiX MPeaenoB ANs HanpsXeHua WHTeprapMoHuk. lMpepensl
COOTBETCTBMA [ANA HaMpsXeHWs WHTeprapMoHWK, YycTaHoBfeHHble B npubope PM180 no
YMOMYaHMIO:

KWUC no nHteprapmoHukam < 2% ana 95% Hepenu;

WHAMBUAYANbHbIE UHTEPrapMOHUKU AONMXHbI ObITb MEHbLUE UMW paBHbl 3HAYEHUSIM,
npvBeLEeHHbIM B crieaytowlen Tabnuue ana 95% Hepenw.

MopsaoK MHTeprapmMoHuK OTHoCcUTENbHasA BeNMYnHa
HanpsixeHus, %

2 0.2

3-15 1.0

16-25 0.5

Bbl mMoxeTe u3MeHuTb npepenbl cootBeTcTBus Ana KWC WHTeprapMoHWK 4epe3 HacTpOMKK
peructpatopa NMK3 EN50160. Mpeaenb! ons HanpsiXeHUid UHTEPrapMOHWUK MOTyT BbITb U3MEHEHBI
yepes HacTpoiikn npegenos rapmoHnk EN50160.

HanpsikeHue curHanoB ynpaBrieHuUs

OTa xapakTepucTuka onpenensieT BEeNUYMHY CUTHaNbHOTO HanpsXeHusl, WCMOoNb3yemMoro B
HEKOTOpbIX CTpaHax Ansa nepefayn CUrHanoB yrnpaBrieHus Mo 3NEKTPUYECKUM CeTAM. OTU curHansl
MOryT Haxoautbcsa B amana3oHe yactoT ot 100 'y po 3 kl'y (ripple control signals), unu Hectu
MOLyNMpOBaHHbIE cuUrHanbl (wave communications signals) B yactoTHom gunanasoHe ot 3 kl'y, ao
148.5 kl'y,

PM180 moxeT oLeHUBaTb HaMNpsbKeHNe CUrHanoB, HaxoasLwWwmuxcsa B AManasoHe vyactot ot 100 My go
3 kl'u (ripple control signals).

MeToA OLEHKHU

MockonbKy OLEHKa HanpsiXeHUs CUrHamnoB yrpasreHus 0O6blMHO He WUCMOoNb3yeTcs, 3Ta Oonuus

3anpelleHa B BaweM npubope no ymonyaHuio. Bel MoxeTe paspewwnTb ee Yyepe3 PaclumpeHHble
HacTpoikn EN50160.

PM180 oueHnBaeT [0 YeTbIpEX YyNpaBnsoWmMX YacToT. Bbl MoxeTe BbibpaTh HYXHblE CUTHamNbHbIE
yacToTbl Yepe3 PaclmpeHHbie HacTponku EN50160.

ba3oBoe M3MepeHMe - 3TO BENMYMHA CUTHaNbHOrO HanpsaxeHws 3a nepuop 3 CeKkyHObl npun
HOPMalbHbIX YCITOBUAX pa6OTbl.
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CwvrHanbHble HanpsXeHus He OLEeHVBAlOTCA, eCnu nuTalowee HanpsXeHue HapylwaeT npegen
ponycka no HanpsxeHuto (£15% Un).

LleneBble 3HaYeHUs

MakcumanbHO AONYCTUMbIE CUTHANbHbBIE HAMPSXEHWUSA B CETSX HU3KOTO HanNpsiXeHWs 3aatnTcs Tak
Ha3blBaemow «kpuson MencTepa», npuseneHHon Ha PucyHke 1 B Maparpadpe 2.13 EN50160.

Ons cootBeTcTBMA EN50160 Tpebyetcs, 4Tobbl 3-CEKyHOAHOE YCPEeAHEHHOE 3HAaYEHUE CUTHANbHOIO
HanpskeHns1 ObINO MeHbLUEe UIM paBHO, YEM YCTaHOBIEHHbIE npeaensl, B TedeHne 99% BpemeHu
CYTOK.

Hacrtpouka perucrparopos NK3 EN50160

Ba3oBble HaCTPOMKK Npudopa

Cnepyowme 6a3oBble HAaCTPONKK Nprbopa HeNoCpeACTBEHHO BNUSIOT Ha pe3ynbTaThl USMEpPEHU 1
oueHkn MKO no EN50160 1 gomkHbl GbITb NpoM3BedeHbl B Ballem npubope Ao Hayana paboTbl
perncTpaTopos.

HomuHanbHoe HanpsbkeHue

B kauectBe obuwero nogxoga EN50160, Bce xapakTepuUCTUKM HAMNpPsDKEHUS onpeaenslTcs no
OTHOLLEHMIO K HOMUHAIbHOMY HanpsKEHU CeTU, KOTOpPoe AOMKHO ObiTb onpeaeneHo PM180 kak
BTOPWYHOE INWHEWHOEe HanpshkeHne (cmoTpu basoBble HACTPOMKM) HE3aBUCUMO OT pexuma
nogkntoyeHus. Nog HOMMHANbHBIM HanpPskeHWeM MoHUMaeTca asHoe HarnpshkeHue nuTaHus B
CETHAX HWU3KOro HanpsxeHus (pexxumbl nogkntodeHns 4LN3, 3LN3 nnm 3BLN3), unu mexaydasHoe
(nMHelrHoe) HanpskeHne B CEeTHAX BbICOKOrO HanpshkeHus (pexumbl nogkniodenns 4LL3, 3LL3,
3BLN3, 30P2, 30P3 1 3DIR2).

HomuHanbHas yactota
HomuHanbHas 4Yactota ncnonb3yeTcqa Kak 6asoBasi BENMYMHA AN OLEHKM OTKITOHEHWUI 4acToThl.

OHa pgomkHa GbITb onpeaeneHa B Bawem npubope Ao 3anycka pernctpatopoe EN50160 (cmotpu
BasoBble HAacTpoikK).

OonycTtumble 3Ha4YeHnA n onuumn EN50160

Mpenenbl AnNs OLEHKN XapakTepucTUk HanpsbxeHns EN 50160 mMoryT GbiTb YCTaHOBIEHbI Yepes

HacTtpowka perncrtpatopa MK3 EN50160 1, Ang HanpsbKeHW rapMOHMK U MHTEPrapMOHUK, Yepes
HacTpoiika npegenos rapmonunk EN50160).

Onuuu pernctpauumn n oueHkn MNKO no EN50160 moryT ObiTb M3MeHeHbl Yepe3 PacluMpeHHble
HacTponku EN50160.

Onuuu perncrpaummn EN50160

MamaATb, Bblgensiemas B Bawem npubope ans ctatuctuky cootsetcteus EN50160 1 ctatuctvkm no
rapmMoHuKam, floctatovHa Ans 3-MeCcsiyHOW perucTpaumun faHHbIX Ha HefenbHow ocHoBe. XypHan
co6biTuin MKS no ymonyaHuio ckoHdurypuposaH ans 1000 3anuceit o cobbiTusx.

Bbl MoxeTe u3MeHUTb pasmep dannoB ctatuctukm EN50160 B Bawem npubope 4vepe3 MeHio
Pacnpegenenve namatn (cmoTpm Hactporika namatv npubopa).

Hacrtpouka perucrtparopa NK3 EN50160

YctaHoBku pernctpaTtopa NKO galoT Bam BO3MOXHOCTb COrfiacoBaTh AOMYCTMMbIE Npeaensl Ang
OTAENbHbIX XapaKTEPUCTUK HanpsikeHWsl B criydae, koraa TpeboBaHWs 3akasdvka OTMWYHbI OT
BENMYUH, npednaraembix ctaHgapTtom EN50160, a Takke BblibpaTb onuuu Ans peructpauum
cobbITUI, ocuunnorpaMm 1 Npodunsa AencTByOLWNX 3HaYeHnn ans peructpaTopa MNK3.

[nsa HacTponkn pernctpartopa NK3:

1. B meHio HacTpolikn Bblibepute «HacTpoiiku namsatu/pernctpaTtopoBy, U 3aTemM
oTkponTe Bknagky Peructpatop MNMK3 EN50160.

2. EcnutpebyeTtcs, cornacyinte noporu cpabaTtbiBaHWS 1 FTMCTEPE3UC OISt TPUITEPOB
MK3. MMpepenbl Ans HaNpsXeHWN TFapMOHWK W MHTEPrapMOHUK 3afarTca
oTaenbHO 4yepe3 Hactpomnku npepenoB rapmoHnk ENS0160. lNMpepenbl gns
HECYLLMX YacTOT CUrHasbHbIX HaMNpsSXeHUn 6epyTca aBTOMaTUYECKU U3 “KpUBOM
Melictepa”.
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OTmeTbTe hnar “Bkn.” Ansa xapakTepucTuK HanpsXeHus, HapyLueHUs KOTopbIX

Bbl XOTUTE 3anucbiBaTb B XypHan peructpaumm cobbituii NMK3S. Bbl MoxeTe
OTAENbHO paspelmnTb UK 3anpeTuTb 3anucbk cobbiTuin MK3, oTHocAWwMXCA K
OTAENbHbIM  XapakTepucTukaMm. 3amMeTbTe, YTO perucTpauusi HanpsiKeHui
WHTEPrapMOHMK U CUrHamnbHbIX HanpsiXeHWi OOofXHa Takxe OblTb paspelueHa
yepes PacwmpeHHble HacTporku EN50160.

3anpeT 3anucu cobbiTuin B xxypHan NK3 He NpensTcTByeT M3MEepPeHWio XapakTepucTunk
HanpsikeHusl n cbopy CTaTUCTUKKN Ans 3TUX cobbiTuii B cootBeTcTBMM ¢ EN50160.

5.

s e I— ==
Hactpoiiku npeaenoe rapmorc EN 50160:2007 PernctpaTop asapwiiHbo cobemai
PeructpaTop ocuinnorpamm | lMporpammupyemelz napametpe! MaH/Make
PacnpenensHie namam | PermcTpaTop aaHHe Perwctpatop MK3 EN 50160:2007 | Pacwmpertiie HacTpoiku EN 50160:2007
Perncrpauua O pamma NMpodg RMS3 - BpemA ycpegHEHHA W MaKC. ANHTENLBHOCTL
Kareropua Mopor, | MicTe- | Brn. B B | @aiin |Brn. |1/2-nep., 02c, dc, 10 MuH, Do, Mocne, |®aiin

colbiTHA Yo pesuc, % Ha4. |KoH. [ Mo. nepuog. | CekyHabl | MUHYTH | 4achl | nepuog. | nepwog. | No.
OTkNoHEHHe yacToTwl, dF/Fn 1.0 so| W | || T O —_ — 3 —_— —_ 14
OTKNOHEHWE HAanpAxexnA, dU/Un 10,0 200 | [ || 7= —_ —_ — 3| — — 14
BbicTpoie konefanua Hanp., dufUn 6.0 200w | [0 |0 | T ﬂ = — — — —— —_ —_
Ooza gnukepa, Pit 1.0 SO W | [T || 7 hd [ —_ —_ —_ 3 14
Nposan Hanpaxesns, %Un 50.0 200 | v [[] 7= T 30 3 3 0z = 2 =f 14
Mpepsiganne HanpmxeHus, %Un 1.0 so| | W ()7 =T 30 3 3 ol 2 x| 2 = 14
Bpemettoe nepenanpsx., %lUn 110.0 200 | W |17 hd I 30 3 3 ol 2 = 2 = 14
ImMnynecHoe nepesanpsax:., %Un 120.0 200 | v |0 | 8 hd = —_ — — — | — —_ —_—
HecHMMETPUA HanpAeHWil, % 20 X I I I hd [ —_ —_ — 3| — —_ 14
Ku (THD) rapmM. Hanpa#eHns, % 2.0 S0 | || 8 hd [ —_ —_ — 3| — —_ 14
Hanpm:seHue rapmoxuk, %Un —_ S0 | [T || 8 hd [ —_ —_ — 3| — —_ 14
Ku (THD} wHTEprapm. Hanp., % 2.0 s | 1|1 )| 8 hd [ —_ —_ —_ 3| — —_ 14
Hanps#eHue nHTeprapm., %ln —_ sl ||| @8 hd [ —_ —_ —_ 3| — —_ 14
CUrHaneHoe Hanpaxexue, %Un —_ 2017 |1 |0 8 hd [ —_ —_ 3 — | — —_ 14
¥ Permctpatop xnoveH Omepeims CoxpaHuTs... Mo ymonuaruio | Mewams | OrnpaeuTe | Manguere |

ok | Cancd | sk | Hep

Bbibepute onuuu permctpaumm ocumnnorpaMMm u/wnu npocuns AencTBYOLWMNX
3HayeHun (RMS) ans cobbituii MK3..

OTnpaBbTe Bally HAaCTPOWKy B Npmbop.

KapTnHka BBEpXY NokasbiBaeT ycTaHOBKM peructpatopa MKS no ymonuaHuio. Mimetowmecs onuun
nepeyuncneHbl B cneaytowlen tabnuue.

MapameTtp Oonuumn Mo OnucaHue
yMon4yaHuio
Perncrpauus
Mopor, % 0-200.0% 3apaeT nopor cpabaTbiBaHWs ANns Tpurrepa
B NMPOLEHTax OT HOMWHAJIBHOIO 3Ha4YeHust
'ncrepesuc, % 0-50.0% 5.0 OnpepensieT rmcrepesnc ansa Tpurrepa B
npoueHTax oT nopora
Bkn. ®nar oTMe4yeH PaspelwaeT 3anncb cobbITUIA B XypHan
dnar He oTMeYeH cobbiTuii MK3 ans otaenbHbIX
XapaKTePUCTUK HanpsKeHUs
OcuunnorpaMmma
B Hau. dnar oTMeyeH dnar oTMeyeH | PaspelsaeT 3anncb 0CLUMIOrPaMMbl B
dnar He oTMeYyeH MOMEHT Ha4yana cobbITus
B KoOH. ®nar oTMeyeH ®Onar He Pa3peluaeT 3anmcb ocuumanorpammsl B
dnar He oTMeyeH OTMeYeH MOMEHT OKOHYaHUs cobbITus
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MNapameTtp onuun Mo OnucaHue
YMOYaHUIO

®ann No. 7-8 3apaeT HoMep dhalna ocuunniorpamMm ans

3anucu ocumnaorpaMmmel
Mpocdunb RMS - BpeMa ycpeAHEHUA N MaKC. AJINTEIbHOCTb
Bkn. ®dnar oTMeyeH ®dnar He PaspellaeT CMHXPOHHYO 3anucb npoduns
dnar He oTMeYeH OTMeYeH nencTeyrowmx 3HavyeHun (RMS) B daiin

OaHHbIX MOoKa nNpoaoskaeTcs cobbiTue

1/2-nep, 0-10000 nepuogos |30 MakcuManbHas NpoAOIXUTENbHOCTb 3anncu

nepuoabl npodunsa AaHHbIX C YacToTor Y2 nepuoaa

0.2 ¢, cekyHAbl 0-10000 c 3 MakcumanbHas NpoAOC/IXUTENBHOCTb 3anncum
npodunsa gaHHbIX ¢ yactoTon 0.2 ¢

3 C, MUHYTbI 0-10000 MUHYT 3 MakcuManbHas NpoAOIXUTENbHOCTb 3annucu
npounsa AaHHbIX C YacToToM 3 C

10 MuH, vacel 0-10000 vacos 0 MakcuManbHasa NpoAoIXUTENbHOCTb 3annucu
npodunsa gaHHbIX ¢ YactoTor 10 MUH

[o, nepuoabl 0-20 nepuoaos 2 Konuyectso nepnoaoBs, KOTOpble AOKHbI
6bITb 3anucaHbl Nnepes cobbiTnem

Mocne, nepuoabl | 0-20 neprnoaos 2 Konuyectso nepnoaoBs, KOTOpble AOKHbI
6bITb 3anucaHbl nocne cobbiTua

®aiin gaHHbIX No. | 14 14 3apaeT dann AaHHbIX, UCNOAb3yeMbIA ANA
3anucy Npoduns AaHHbIX

Onuwumn ocumnnorpadMpoBaHns NO3BOMSAIOT 3aMnCb (POPMbl KPVMBOW HaMpsKeHU U TOKOB B Havarne
N B KOHLEe cobbITus KO. MoCcKobKy OTKIOHEHUS! HANPSHKEHUA MOTYT NPOAOMKATLCS OT HECKOSBbKUX
CeKyHO, [0 MMHYT, 9TO MO3BOMAET 3aXBaTUTb M MpOaHanM3MpoBaTb MNepexodbl HanpshkeHWUs,
MCMOnb3ys KOPOTKOE BPeMs 3anuncu hopMbl KPUBOI B HAYarne 1 B KOHLIe nNpoBarna HanpshkeHUs unm
nepeHanpskeHns.

Onunn npodunmMpoBaHns AEUCTBYIOLLMX 3HAYEHWI NO3BONAT AONTOBPEMEHHYIO 3annck npodunns
AENCTBYIOLLMX 3HAYEHU HAaNPSXXEHUIA 1 TOKOB C NEPEMEHHbIM LLaroM ycpeaHeHus nepeg, BO BpeEMS
1 B KOHLIE CODbITUS.

Bbl MoxeTe BpemeHHO 3anpetutb pernctpatop MK B Bawem npubope. OAna paspelleHns unm
3anpeweHns pernctpaTopa MK3:

1. OTMeTbTe Unu ouncTUTe hnakok «PernctpaTop BKMIOYEHY.
2. OTnpaBbTe Bally HaCTPOWKyY B NpuGop.

3ameTbTe, YTO 3anpelleHne pernctpatopa MK B BawweM npubope He BMUSIET HA OLEHKY U 3anucb
ctatnctnkm EN50160.

MHanKaums cobbITUiA KayecTBa IHEPrun U NepeKkpECTHbIN 3anyckK

Korpa peructpatop KO oGHapyxunBaeT cobbiTve kauyecTBa 3HEPTUN, OH FEeHEpPUpPYeT cneumnansHoe
BHyTpeHHee cobbiTve PQ EVENT, KOTOpOe MOXHO KOHTPONMPOBAaTh C MOMOLLIbIO KOHTPOJTbHbIX
yCTaBOK, 4TOObI AaTb MHAUKaUMIO cobblTns Yepes KOHTaKTbl pene. CobbiTre MOXHO HanTK B rpynne
«CTaTtuyeckme cobbITUa» B CNUCKE TPUITEPOB YCTaBOK.

CurHan cobbITvs kKayecTBa SHEPrMmn UCMONb3yeTCs AMsi NePeKPeCTHOro 3anycka HECKOMbKUX
perncTpaTopoB Yepes creumanbHbIi AUCKPETHbIV BXOZ, YTOObl O4HOBPEMEHHO PerncTpmpoBaTb
rnomMexu B pasHbiX MecTax. BHelHWIi 3anyck pernctpaTtopa ocumnnorpaMM 1 AaHHbIX Ans 3annucu
AaHHBIX MOMEX MOXET ObITb BbINOMHEH C MOMOLLbIO YCTaBKK, 3anporpaMMnpoBaHHON Ans KOHTPONS
COCTOSIHUSI QUCKPETHOro BxoAa. [ononHNTENbHY0 MHPOPMaLUo O NePEKPECTHOM 3arnycke CMOTPU
B pasgene NHavkaums cobbiTusi U NepekpECTHbLIN 3amyck.

Hactpouku npegenos rapmoHuk EN50160

OTU ycTaHOBKM MO3BOMSAT BaM 3agaTb AOMNYCTUMble Mnpedenbl ANs HanpsKeHUA rapMOHWK U
WHTEpPrapMoH/K B COOTBETCTBUM CO CTaHAapTom, nubo cornacoBaTb MX C BalMMU NOKanbHbIMM
TpebGoBaHUsAMMN.
[ns 3agaHnsa npegenosB rapMOHVIK M MHTEPrapMOHUK B BalleM npubope:
1. B wmeHw Hactponkun Bbibepute «HacTporikm namaTu/pernctpaTopoBy», U 3atem
OTKpouTe BKnagky «HacTtporku npegenos rapmoHuk EN50160».
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FrnABA 7 HACTPOWKA PEFTMCTPATOPOB
PervcTparop ocuMnnorpamm | Mporpammupyemele napameTpel Mt/ Makc
Pacrpepeneque namam Peructpatop AaHHbxX | Peructparop MK3 EN 50160:2007 I PacwumpenHsie HacTpoitaa EN 501602007
HacTpoiku npenenos rapmonvi EN 50160:2007 Peructpatop aeapuitHem coBimiil
Mpegenk! rapM. cocTas. HaNpAzKeHUA., %ln -
Hoz 200 HO3 s00 | Hoz 020 HO3 100 |
HO4 1.00 HOS §.00 HO4 1.00 HO5 1.00
HOE 0.50 HO7 5.00 HOS 1.00 HOT 1.00
HO3 0.50 HOS 1.50 HO& 1.00 HO% 1.00
H10 0.50 H11 3.50 H10 1.00 H11 1.00
H12 0.50 H13 3.00 H12 1.00 H13 1.00
H14 0.50 H15 0.50 H14 1.00 H15 1.00
H16 0.50 H17 2.00 H16 0.50 H1T 0.50
H18 0.50 H19 1.50 H18 0.50 H1% 0.50
H20 0.50 H21 0.50 H20 0.50 H21 0.50
HZ2 0.50 H23 1.50 H22 0.50 HZ3 0.50
Hz24 0.50 H25 1.50 Hz24 0.50 H25 0.50
H26 0.50 HZF 1.50 H26 0.50 HZT 0.50
H23 0.50 H29 1.50 H28 0.50 HZ% 0.50
H30 0.50 H31 1.50 H30 0.50 H31 0.50
H3z2 0.50 H33 1.50 H3z 0.50 H33 0.50
H34 0.50 H35 150 | = H34 0.50 H35 050 | -
OmipbiTh CovpaHnT. .. Nevams OTnpaemTe | Momyumre | Mo ymonyanie |
ok | e

2. CornacyiTe npegenbl 4Ns rapMOHWK, KOTOPbIE Bbl XOTUTE U3MEHUT.

3. OTnpaBbTe Bally HAaCTPOVKy B Np1bop.

Mpepenbl cootBeTcTBMA ENS50160 MO ymonyaHuio nokasaHbl Ha KapTuHKe Bblwe. Bbl mMoxeTe
W3MEHUTb KOJNIMYECTBO OLIEHMBAEMbIX FAPMOHUK U UHTEPrapMOHWK Yepe3 PacluvpeHHble HacTPOWKK

EN50160.

PacwumpeHHble HacTpoukm EN50160

PaclumpeHHble HacTponkn EN50160 no3sonsoT BaM 3agaTh ONUMKM OLEHKN NOKasaTenen kayectea

aHeprmum EN50160 B Bawwem npubope.
[ns HacTporku onuuin oueHkn EN50160:

1. B meHo Hactpolikn Bblbepute «HacTpoiiku namsTu/pernctpatopoBy», 1 3aTeMm
oTKpouTe Bknagky «PaclumpeHHble HacTporikn EN50160».

2. WameHuTe onumm oueHkn EN50160, ecnu aTo Heobxoammo.

3. OTtnpaBbTe Bally HacCTPOKKY B Npubop.

KapTuHka Huxe OEMOHCTpUpyeT onunn, yctaHoBMEHHbIe MO YyMOJN14aHUIO B BalleM an60pe.
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Hactpoirmn npeaenos rapmonn EN 50160:2007
Peructpatop ocumnnorpamm

Pacnpeneneque namam Pernctpatop aaHHex |

Ouenra Pazpewedo |+

,

Peructpatop MK3 EN 50160:2007

=
PerncTtpaTop asapuiiHbr: coBbimai I

Mporpammupyemeie napametpel Mun/Maike |
PacwmperHbie acTpobicn EN 50160-2007

HanprskeHne HHTEPrapMoHHE

Ouenra JanpeweHo ﬂ

MEepUOgUYHOCT b DUEHEN Hepens -

Kui (THD}, go nopAgka [25-50] 40

MNepebiil geHt Hegenw Bockpecetne v

OugeHka Pazpewero ||

[

TEpHOAULHOCTE DLEHKN Hepens

EbICTPBIE W3MEHEHHA HANDAKEHHA
YacToTa NOBTOPEHHA, HIMEHEHMI/uac [1-10]

[lo3a nnkepa

lHTeprapmotnEn, 4o nopagka [25-50] 25

T

Ouenka JanpeweHo ﬂ
1-A yacToTa curHanusauum, My 183.0
2-A 4ACTOTa CHrHANU3aLmMK, My 191.0
3-A 4acTOTa cHrHanusaLmm, My 217.0
4-7 4acTOTa CHrHanusauum, My 7.0

Mepitop Pst [1-10 mitk] HMNynNbCHBIE NEpeHan pReHNs
HanprAzKeHHe rapMOHHK METoR HEMEPEHNA W KNACCHHMKALIMN Murosoe Hanp. |7
Ku (THDY), go nopAgka [25-50] 40
TapMOHUKN, A0 NoOpAgKE [25-50] 25
Ompeime Coxpatnts... | lo ymonuatmio [evam | Ornpagute | Monyuwre |
oK | Cancel | ips | Heb

MmetoLmecs onumm nepeyncrieHsl B criefytollen tabnuue.

MapameTtp Oonums Mo OnucaHue
yMoON4aH1Io
CraTtucrtuka coorsercreusa EN50160

OueHka 3anpeLyeHo PaspeweHo PaspeluaeT oueHKy CTaTUCTUKM COOTBETCTBUS
PazpeweHo MK3 EN 50160

MepnoanYHOCTb OLEHKM CyTku Hepens 3apaeT NepMoANYHOCTb OLIEHKM CTaTUCTUKM
Hepens cooteeTcTBMA EN 50160

MepBbIn AeHb Hepenu BockpeceHbe- BockpeceHbe |3apaeT nepBbifi A€Hb HeAenu nNpu oueHke
Cy66oTa CTAaTUCTUKU Ha HeAesTbHOW OCHOBe

CraTtncrtuka rapmoHunk EN50160

OueHka 3anpeLleHo PaspeweHo PaspeluaeT cTaTUCTUKY FrapMOHUK
PaspeweHo HanpsxeHunsa no EN 50160

MepruoanYHOCTb OLEHKM CyTkmn Hepens 3afjaeT NepmoaNYHOCTb OLIEHKN FrapMOHMK
Hepens EN 50160

BbiCcTpble U3MEeHEeHUS HanpsXXeHUs

YacTtoTa noBTOpeHus, 1-10 1

M3MeHeHun/yac

OnpepenseT MakCMMasnbHYy 4acToTy
NOBTOPEHUS BbICTPbIX U3MEHEHUI
HanpsiXXeHns1 B U3MeHeHUsiX B Yac (paBHO
WK MeHblle, YeM). N3MeHeHna HanpshxeHns
Ha 6onblIKMX YacToTax He
NAEHTUDUNLMPYIOTCS, MOCKOJbKY SABASIOTCS
npeaMeToM paccMmoTpeHus dbnmkepa.

Oo3a dbnukepa

Mepuopg Pst 1-10 MuH 10 muH

OnpegensieT nepuos BpeEMEHN U3MepeHuUs
KpaTKOBpPeMEeHHOW A03bl dnkepa.
CraHaapTHas ycTtaHoBka B 10 MUHYT MoXxeT
6bITb BPEMEHHO M3MEeHeHa AN TeCTOBbIX
uenen.

HanpsixkeHne rapmMoHukK

KWNC (THD),
[0 nopsiaka

25-50 40

OnpenensieT HaMBbICWINI MOPSAOK FrAPMOHUK,
BXOAALWMX B oueHKy KNC
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MNapameTtp onuusa Mo OnucaHue
YMOYaHUIO
FapMOHUKM, 25-50 25 OnpepensieT HauBbICLLUMA NOPSAAOK rapMOHMK
[0 nopsaaka ANA OUEHKN HanpsaAXeHUa rapMoHUK
Hanps>xeHve MHTeprapMoHuK
OueHka 3anpeLieHo 3anpeleHo | Pa3speluaeTt oueHKY HanpsXeHun
Pa3pelweHo WHTEPrapMOHUK
KWUC (THD), 25-50 40 OnpepensieT HanBbICLLIMA NOPAAOK
A0 nopsiaka WHTEPrapMOHMK, BXOASLWMNX B oleHKy KNC
MHTeprapMoHuKH, 25-50 25 OnpepensieT HauBbICLLIMA NOPAAOK
[0 nopsaka WHTEPrapMOHMUK AN OLEHKW HamnpshKeHus
WHTEPrapMOHMK
CurHanbHoe Hanps» eHue
OueHka 3anpeLieHo 3anpeweHo |Pa3peluaeT oueHKY HanpsXXeHus CUrHanos
Pa3pelweHo ynpasneHus
1-9 yacToTa 110-3000 Iy 183.0 'y 3apaéT yacToTy CurHana ynpasseHus ans
CUrHanusaumm OLIEHKWN COOTBETCTBUSA CTaHAApTY
2-4 yacToTa 110-3000 My 191.0 'y, 3afaéT yacToTy curHana ynpasneHus ans
CUrHanu3auum OLIEHKW COOTBETCTBMA CTaHAapTy
3-4 yacTtoTa 110-3000 Iy, 217.0 Ty 3a4aéT yacToTy CUrHana ynpasneHus ans
CUrHanusaumm OLIEHKWN COOTBETCTBUSA CTaHAApTY
4-9 yacToTa 110-3000 Ny 317.0 Ty 3anaéT yacToTy curHana ynpasneHus ans
CUrHanu3auum OLIEHKW COOTBETCTBMA CTaHAapTy
UMnynbcHoe nepeHanpsxeHne
MeToa n3MepeHus u MnkosBoe Hanp. |lukoBoe 3afaeT MeToA M3MEpPEHUS UMMYbCOB
Knaccudmkaumm MMnynbcHoe Hanp. HanpsKeHUs:
Hanp. MnkoBoe Hanps>XeHne — UMNynbC
OLIEHNBAETCS BE/IMYNHON MaKCMMasibHOIro
NMWKOBOIO HaMNpsXeHWs B MOMEHT MMNYJbCA;
MMnynbCcHoe HanpsXeHne - UMNYNbC
oLeHMBaeTCa aMNaANTYAON MMMy bca.

C6poc cuétunkos ctratuctukm EN50160

Ona cOpoca Tekywero cooepXxvmmoro cyétumkoB ctatnctmkm EN50160 nepen 3amyCkOM OLIEHKM
EN50160, HaxmuTe kHonky OH-nawiH, Bblbepute «OumcTkm/Copoc» B MeHo MoHuTOop, U 3atem
WENKHMTe Ha «COpOCUTb CYETYMKM BpPEemMeHW/CobbITMI» U B MOSIBUBLUEMCS OKHe BblGepuTe
«Cuétumkm MKI» (ona aononHuTensHon nHdopmaumm cmotpn COPOC CHETYMKOB, MaKCMManbHbIX

3Ha4YeHun 1 dannos).

Hacrpoiika perncrpaTopa aBapuMMHbIX CO6bITUN

PervnctpaTtop aBapuiiHbIx COObITUI aBTOMATMYECKM 3anMCbiBAaeT BCe aBapuiiHble cobbITUSA B doaiisibl
XXypHana aBapuiiHbIx coBbITUIA 1 XXypHana nocrnefoBaTenbHOCTU COObITUA. OH MOXET 3anyckaTbCsi
Yyepes BCTPOEHHbIN AEeTEKTOP aBapuiAHbIX COBObITUI UK Yepes Nntobol 13 48 ANCKPETHbLIX BXOLOB.
PernctpaTtop aBapuiiHbix cobbITUIA MOXET ObITb rmobansHO 3anpeLléH unm paspeLLéH B BaeM

npubope.

HacTpolika perncrpatopa aBapumnHbIX COObITUIA NO3BONSIET HACTpamMBaTb NOPOrU U TMCTEPE3nC ANst
pasnMyHbIX TPUITEPOB aBapUHbIX COOLITUIA, @ Takke ONpeaenaTb onuMM perucTpauum
ocCuMMAorpamMm 1 AaHHbIX 4S9 CUHXPOHHOW 3anmncu BO BPEMSI aBapUMHBLIX COObITUI.

YTo6bl HACTPOUTL permcTpaTop aBapuiiHbIX COOLITUIA:

1. BbiGepute «Hactporikn namsaTu/pernctpatopoBy» B MeHo HacTpoiiku , n
3aTeM LLENKHMTE Ha BKragke «PerncrpaTtop aBapuiHbIX COObITUIY.

2. Paspewute Tpurrepbl aBapuiHbIX COOLITUNA,

NoaXoAdAWmnX Ans Ballero

npuMeHeHusl. Kaxkgbii U3 HUX, KPOME BHELUHMX AUCKPETHbIX TPUITEPOB,
JOMmKeH OblTb MHAMBMAOYaNbHO paspelléH B perucTpatope aBapUiHbIX

COObITUIA.
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3. Ecnun Bbl XOTUTE M3MEHUTb HAaCTPOMKM MO YMOMNYaHUIO, HACTPONTE NOPOrn U
rMcTepesunc Ans Balimx TPUrrepoB aBapuUnHbIX COBbLITUN.

4. BbiGepute onuuMu perucTpauun oCUMUMNorpaMM U AaHHbIX ONs aBapUiHbIX

COObITUIA..

5. 3arpyauTte Ballly HacTpoWiKy B NpuGop.

B cnepytowlert Tabnuue nepevncneHbl MMeLWmnecs onuum peructpatopa aBapuinHbIX COObITUIA:

Onuus Owana3oH Mo OnucaHune
ymMmon4yaHuio

Tpurrepbl aBapUNHbIX COOLITUN

Mopor, % 0-200.0% OnpegenseT nopor cpabaTtbiBaHWs 4Ns TPUITepoB
aBapuiHbIX COObITUIA B MPOLIEHTax OT HOMUHANBLHOMO
(onopHoro) 3HaueHus

Mopor, BTOPWYH. [MokasblBaeT HacTpanBaeMyto BENMUYMHY BO BTOPUYHbIX
eavHuuax ans BbIGpaHHOro nopora cpabarbiBaHNA

nctepesuc, % 0-50.0% 5.0 OnpegenseT ructepesnc Ans Tpurrepa aBapuiHoOro cobbiTns

B npoueHTax oT nopora

Tpurrep BK. ®nar otmeyeH | dnar otmeyeH | [MpuBsi3bIBaET TpUrrep aBapuMHOrO COBLITUS K perncTpaTopy
onar He aBapuiiHbIX coObITMI. Ecnn donar He oTMeYeH, pernctpartop
OTMeuYeH aBapuiiHbIX COOLITUI He pearnpyeT Ha 3TOT TpUITep.
Ocuunorpamma

Peructp. B Havane

dnar otMeyeH

dnar oTmeyeH

PaspeluaeT 3anuck ocuunnorpaMmmbl, kKorga HauMHaeTcst

dnar He aBapuiHoe cobbiTne
oTMeYeH

Peructp. B KoHUE ®dnar otmeveH | Pnar He PaspeluaeT 3anuce ocuunnorpaMmmel, Koraa 3akaHyvMBaeTcs
dnar He oTMeYeH aBapuiHoe cobbiTne
oTMeYeH

No. panna 1-8 7 3agaét ann xypHana ocumniorpamm, UCnosb3yemblin Ans

3anucy ocumnorpamMmmel Npy aBapuinHOM CobbITUM

Mpodmnb RMS (1/2-nepuopga)

Pernctpauus Bkn. | dnar otmeyeH | dnar He PaspeluaeTt ogHoBpemeHHyto 3anncb RMS npoduns AaHHbIX
dnar He OoTMeYeH B (haln faHHbIX, NOka NpoJorKaeTcs aBapunHoe cobbiTue
oTMeYeH

Makc. anutenbH., 0-10,000 100 MakcumanbHas AnMTenbHOCTb 3anucK 1/2-nepuogHoro

nepvonos nepvonos npodunsa AaHHbIX. 3anucb OCTaHaBMMBaeTCH

aBToOMaTM4ecku, korga nubo 3akaH4YMBaETCs aBapuHoe
cobbiTne, NMbo 3agaHHOE KONMUYECTBO 3anUChbiBAaEMbIX
nepvoaoB.

[o, nepvopos 0-20 nepuopos |4 KonnuyecTBo neprogos Ans 3anvcu nepeq cobbitnem

Mocne, nepvonos 0-20 nepuogoB |4 KonuyectBo neprogoB Ang 3anucu nocrne codbitus

No. channa 13 13 3apaét ann gaHHbIX, UCNOMb3yeMbl AN 3anmMcy AaHHbIX

npuv aBapuiHOM COBbITUM

Ons paspelueHns Wnu sanpeLleHnss peructpaTopa aBapuiiHbiX COBbITUIN B BalleM

npuoope:

1. OtmeTtbTe unu ounctute cnar «Pernctpatop aBapyinHbIX COObITUNY.

2. OrtnpaBbTe Bally HacTPOWKy B Npnbop.

B Bepcuu IEEE 1159 aBapuiiHble cobbITHS MO TOKY M HanpsKeHuto, onpeaensemMble permcTpaTopom
aBapuiiHbIX COObITUI, 0ObIYHO 3anucbiBatoTcs B chann xxypHana MK IEEE 1159. [ins 3anpeLyeHus

3TOM ONUUK:

1. Ounctute dnar «MNucatb B )xypHan MK3».

2. OTtnpaBbTe HOBYH HacCTPOWKy B npubop.

HacTpoWka aHanoroBbIX TPUITepoB

[MoporoBble 3HAYEHWST HAMPSKEHMS 1 TOKA, Kak NpaBuIio, OnpeaensaeTcs Kak NpoLeHT OT
HOMWHANbHOro (OMOPHOr0) HAMNPsSPKEHNUST U Toka. HOMUHanNbHOEe HanpsbkeHne - 3TO BTOPUYHOE
dasHoe HanpsikeHne TH anga koHdurypaumi nogkntodenms 4LN3, 3LN3 n 3BLN3, n nuHerHoe
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BTOPUYHOE HanpsikeHne TH ans gpyrmx KOHUrypauui nogkniodeHns. HoMmHanbHbIM 3Ha4eHnem
ANst TPUITEPOB TOKa ABMSAETCA HOMUHANBHbLIN BTOPUYHLIN TOK TT ANs BXOAOB pacCLUMPEHHOro
AvanasoHa Toka. VMiHpopmaumio 06 3agaHMM HOMUHaNbHbLIX 3HA4YEHWI HaNPSXKEHWS 1 TOKa B BalleM
npubope cMoTpu B pasaene basoBble HacTpoiku B [NaBse 6.

YT06b! YIPOCTUTL ONpPeAeneHne NoporoBbix 3HAYEHUIN ANS TPUITEPOB HanNpskeHus n Toka, PAS
TakKKe nokasblBaeT MOPOroBble 3HAYEHWSA BO BTOPUYHBIX €AMHNLAX, KOTOPble COOTBETCTBYIOT
NpOLEHTY, BbIOpaHHOMY Anst TpurrepoB. YTo6bl 06HOBUTL MOPOroBbie 3HAYEHNS BO BTOPUYHbIX
euHuLax, BBeuTe NoporoBoe 3Ha4YeHne Ansa Tpurrepa B NpoLeHTax, a 3ateM Haxmute Enter nnu
LLleNIKHUTe B APYroM MecTe Ha BKragke Pernctpatop aBapuiiHbIX COObITUN.

Ha npuBegeHHOM Bbillie PUCYHKE MoKa3aHbl 3aBOACKME HAaCTPOMKM NapaMeTpoB perncrparopa
aBapuiiHbIx cobbiTuii. ObpaTute BHMMaHue, 4to Tpurrep eperpyska no ToKy MOXeT
MCMonb30BaTbCA BMECTE CO BTOPbIM Tpurrepom NpoBan HanpsbkeHusl, 06beUHEHHBIM NOTMYECKUM
W. Ecnn Bbl XOTUTE MCNOMNb30BaTh €ANHCTBEHHbLIV Tpurrep lNeperpyska no ToKy, OTKNI0YUTE BTOPON
Tpurrep (ounctute dnar) MpoBan HanpsxeHUs.

Tpurrep Hanp. Hyneson nocn. n Tpurrep HecuMMeTpusi Hanps>KeHW OTKIMOYEHbI MO YMOMYaHKIO.
O6a oHM 0YeHb YyBCTBUTESbHBI K ()a30BOM HECMMMETpUW. Ecnu Bbl XOTUTE NX NCNOMb30BaTh,
HaCTpoWTe MNOPOroBble 3HAYEHMS B COOTBETCTBUM C BaLLMMM YCITOBUSMUW 3NEKTPUYECKON CETU [0
paspeLleHnsi TpUIrepos.

Y Tpurrepa HecummeTpurs TOKOB €CTb APYro anropyMTM pacyeTa, YeM y OBLLMX U3MEepPEHUA
HecMMeTpuK Toka. MocKomnbKy nokasaHus HECUMMETPUM LAKOT OTHOLLEHUE MaKCUMarbHOro
OTKIMOHEHWS OT CpedHero 3Ha4YeHns K cpegHemMy ToKy hasbl, 3Ha4eHne MOXeT AaBaTb BbICOKNE
rnokasaHus Anst MasnblX TOKOB M HE MOXET MCMOMb30BaTbCA B Ka4eCcTBe TpUrrepa aBapuimiHoro
cobbiTna. Tpurrep HecummeTpusa TOKOB, MCMOMNb3YEMbIN C PErMCTPATOPOM aBapUHbIX COOLITUN,
nokasbiBaeT OTHOLLEHUE K HOMUHaNbHOMY TOKY TT BMeCTO TpexdasHOro CpefHero 3HavyeHus u He
YyBCTBUTENEH K MarblM TOKaM.

HacTpolika AUCKpPeTHbIX TPUITEPOB

Ecnn Bbl ncnonb3yeTe BHELLHWIA 3anyck pernctpaTopa aBapuiiHblX COObITUIN Yepe3 AWCKPEeTHble
BXOAbl, Bbl OOMKHbI WHAMBMAYANbHO CBA3aTb KaXObl OWCKPETHBIN BXO4 C PErMcTpatopom
aBapuiiHbIX COObITUIA (CMOTpM pasgen HacTporika auckpeTHbix BxogoB B [nmaBe 6). 3anyck
BHELLHMMMW Tpurrepamy BKIIIOYEH Of1S1 permcrpatopa aBapuiHbIX COOLITUI MO YMOMYaHWIO U He
MOXeT OblTb 3anpeLLEH Nnonb3oBaTenem.

MHaukauma aBapurHbIX COObITUM N NepeKPECTHbIN 3anyckK

Korga pernctpatop aBapuiiHbIX COObITUIA 3amnyckaeTcs NMbo C MOMOLLbI OeTeKkTopa aBapUNHbIX
cobbITui, NMBO Yepes ANCKPETHbIE BXOAbI, OH FeHEPUPYET psag cneumnanbHbIX BHYTPEHHUX COObITUN,
KOTOpblE MOXHO KOHTPOMNMPOBAaTb Yepe3 KOHTPOIbHbIE YCTaBKM, YTOObI AaTh MHOUKALMIO COObITMSA
yepes KOHTakTbl pene. Hwke onucbiBaloTcs aBapuiHble COObITMSA, co3gaBaeMble PermcTpaTtopom
aBapuiHbIX COObITUIA:

1. FAULT DETECTED - peTektop aBapuiiHbix cOObITuii 06Hapyxun asapuiiHoe
cobbITHe, Ucnonb3ys CO6CTBEHHbIE N3MepeHus npubopa

2. EXTERNAL TRIGGER - peructpatop aBapuiHbix cob6biTUiA Obin  3anyLieH
BHELUHUM TPUITEPOM Yepe3 OAMH U3 AUCKPETHbLIX BXOA0B

3. FAULT EVENT - peructpatop aBapuiiHbIx cobbiTuiA 6bin 3anyLleH nubo ceBoum
COBCTBEHHBLIM 1ETEKTOPOM aBapuiHbIX COObITUI, NGO BHELLHUM TPUITEPOM

371K cobbITNS MOXHO HanTK B rpynne «CtaTtudeckme cobbITUS» B CMUCKE TPUITEPOB YCTaBKM
(cTaTnyeckue B 3TOM KOHTEKCTE O3Ha4aeT, YTo cobbITUE BCe BpeMsl NOATBEPXKAAETCS, NoKa
CYLLECTBYIOT YCMNOBWS, Bbi3biBaOLLME 3TO COOLITUE).

CobbiTne FAULT DETECTED moxeT athdekTMBHO NCMONb30BaThCS ANA NEPEKPECTHOrO 3anycka
HECKOMbKMX PErMCTPATOPOB aBapUNHbLIX COObLITUI A1 OOHOBPEMEHHOW 3anncu AaHHbIX
HENCNPaBHOCTM B pa3HbiX MeCTax, Koraa ofauH 13 npubopoB 0OHapyXMBaeT HENCMPABHOCTb.
Kaxapbii npnbop OOmMKeH MMETb YCTaBKy, 3anporpaMMUPOBaHHYH0 Ha 3aMblKaHNE KOHTAKTOB pere
npu cobbitn FAULT DETECTED, 1 oauH OUCKPETHbIV BXO[, CBSI3aHHbIN C PErMCTPaTopom
aBapuiiHbIX COBbLITUIA.

YT10bbI 06ECneunTb NEPEKPECTHLIN 3anycK, TPUITEPHbIE ANCKPETHbLIE BXOAbl BCEX NpMOOpOoB
[OMKHb! ObITh CBSI3aHbI APYr C APYTOM U NOAKIOYEHbI K HOPMAarbHO Pa30MKHYTbIM KOHTaKTam
pene, KOTopble YKa3biBalOT HA HEMCMPABHOCTL. YTOObI M3bexaTb camo3anycka Yepes CBOn
OVCKPETHBIN BXOA ANns npubopa, KOTopbi 4aéT MHAMKALMIO HEUCNPaBHOCTU, PEKOMeHAYeTCA
ncnone3oBaTb pene Form C v nogkntounTb AUCKPETHBIV BXOA YEPE3 HOPMaIibHO 3aMKHYTbIe
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FrNnABA 7 HACTPOWKA PEFTUCTPATOPOB

KOHTaKTbl. Takum ob6pa3om, npubop, KOTOPbLIA yka3biBaeT HA HEMCMPABHOCTb, OTKMOYaEeT CBOW
OVICKPETHBIN BXOA, NPEXAe YeM BblAaTb CUTHaN HEUCNPABHOCTM Hapyxy.

Jlokanusatop Mecrta nospexxaeHus (Fault Locator)

OnuncaHne paboTbl ¢ NokanM3aTopoM MecTa noBpexaeHust B npubope PM180 cMoTpu B pykoBOACTBE
JlokanusaTop mecTa noepexaeHus (Fault Locator).
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FrNnABA 8 CYMMAPHBIE W TAPUODOHBIE PETUCTPbl D3HEPIUM

NmaBa 8 CyMmmapHbie 1 TapuHbie permcrpbl
3HEeprmm

PM180 npepocTtaBnseT 16 cymmapHbIX permMcTpoB 3Heprun 1 16 napannenbHbIX TapuHbIX
pernctpos aHeprun (TOU) n MakcMmarnbHOro Aemania MOLLHOCTU, KOTOPbIe CBSA3bIBAOTCH C
NoBbIM BHYTPEHHNUM UCTOYHUKOM SHEPrM UK C N06bIM BHELLUHUM MCTOYHUKOM MMMYbCOB,
KOTOPbIN NOAAET MMMYMbCbl 3HEPTUM Yepe3 ANCKPETHbIe BXOAbI Npubopa.

K cymMMapHbIM 1 TapudHbIM pernctpam MOXHO MNOAKMUYNTL 64 MCTOYHUKA aHeprnn. KaxabIn
CYMMaPpHbIN PErncTp MOXeT HakannMeaTb SHEPTUN U3 HECKOTbKUX UCTOYHWKOB, NCMONb3YH
apudmeTnyeckoe croxeHue 1 BoluntaHve. CymMmMapHbIi pernuctp MoXeT BbiTb CBSI3aH € ApYrum
CYMMapHbIM perncTpom Ans obecneveHns 6onee KOMMNEKCHbIX PaCYETOB SHEPTUN.

TapudHas cuctema (TOU) npegocTtaBnsieT kaxkaomMy TapuHOMyY permcTpy aHeprum
napannenbHbIi PErMcTp MakCMMarnbHOro AeMaH4a MOLLHOCTU, KOTOPbI aBTOMaTUYECKM
obHoBRsieTCA NpU akTUBaLMN COOTBETCTBYIOLWEero TapudHoro peructpa. Npubop nogaepxmsaet 16
pasnuyHbIX TapndoB, NCMONb3ysi MPOU3BOSbHYIO CTPYKTYPY TapudoB.

TexHuka TapudHon cuctembl PM180 ocHoBaHa Ha TeKyLleM akTMBHOM KaneHgape, KOTOpbIn
HasHayaeT CyTOYHbIM NPpOodwnb, BbibMpaembln none3osBarenem, Ansa kaxagoro aHsa roga. CyToyHble
npodunun TapndgoB onpeaenstoT exxegHEBHbIE TOYKN N3MeHeHUst TapudoB. MNMNamate PM180 xpaHut
kaneHgapu ans 10 neT. B obwei cnoxHoctn noaaepxmeaetcs 16 TMNOB OHEN C 8 M3MEHEHUSMN
TapndoB B OEHb.

Mo ymonyaHuio cymmapHble perucTpbl Ha BaleM npubope He NpuBsA3aHbl K UICTOYHMKAM 3HEPTn U
He paboTatoT. YTobbl akTBMPOBaTL CyMMapHbIA PEFUCTP SHEPTUN, NPUBSHKUTE €r0 K MCTOYHUKY
(MCTOYHMKaM) SHepruu.

YT0ObI aKTMBMPOBaTb TapUMHY CUCTEMY:

1. HacTtponTe cyTouHble Npoduny Tapngos ANa pasnnyHbIX TUNOB AHEN.
2. HactpownTte TapudHble CE30HHbIE KaneHaapu.

3. TpuBsxuTe TapudHble PerucTpbl K COOTBETCTBYIOLMM CYMMapHbIM peructpam
SHEpPruM, KOTOpble WCMOMb3YKTCA KaK PerucTpbl-UCTOMHUKM [N TapudgHOM
CUCTEMBI.

HacTpolika cyMmMapHbIX U TapudHbIX permcTtpos

[nsi HacTpoWikn cymmapHbIX U TapudHbIX perncTpoB npubopa, BelbepuTte «HacTporiku perncTpos
aHeprun/TapndoB» B MeH0 HacTpoiiku.
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FrNnABA 8

CYMMAPHBIE U TAPUODOHBIE PETUCTPBbI

QHEPIMUM

PerncTpbl aHepri,/ Tapugos |C)'TO|-IHbIE MPOMINIA TAPUDOE | CesoHHBIA KaneHaaps |

=

Per. Tapuiibl Npod MNpod MNpod EguHMLbl No. NcToudng MHo- Lenesoi |:|
B IHEPT. MOLH. CYMMBI HUTENE perucTp
1 [v! [v [v! [v KBTY hd 1 | kBTu umn. hd 1.000 | Per #1 hd
2 [v/ [v [v! [v kEapy x| 2 | keapy umn. hd 1.000 | Per #2 d
3 [v! [v [v! [v kBTu hd 3 | kBry aken. hd 1.000 | Per #3 hd
4 [v/ [v [v! [v kEapy x| 4 | ksapu3ken. hd 1.000 | Per #4 d
5 [v! [ [v! [ M3 hd 5 (ONn hd 1.000 | Per #5 hd
6 [v! v [v! [ CF hd 6 |DI2 hd 1.000 | Per #5 hd
T [v! v [v! [ ——- hd 7 |[SUMMREG#1 || 1.000 | Per #5 hd
F 7 ¥ 7 [ — =] | & |summrec#2 |=] 1000 |Per#s =
N O 0 - = === | ==
10 O 0 O 0 | — = e |— = =
1 O 0 O 0 | — = T = = =
12 O O O 0O |I— & == = =
13 O 0 O O = = [ ]= | ——
ZH s O O O = =[=]= 0 ==
5| O O O 0 = = ]= E——
16 [ I [ I —_ hd 16 |— hd _— -
OmpbiT Mo ymon4aH1io Mevats | OrnpaeTe | Monyqure |
ok | Canesl | b | Hep

MmetoLmecs onuum onucaHbl B criegytowen Tabnuue:

MNapameTtp onuumn Mo OnucaHue
yMO4YaHUIio
CyMMapHble/TapudHble permcrpbl
Tapudbl BKA. He Bbli6bpaHo He BblbpaHo | AKTMBM3WpPYET TapudHble perncTpbl Ans
BbibpaHo BbI6paHHOrO perncrpa aHeprum
Mpodunb sHepr. |He Bbi6GpaHo He BbibpaHo | Pa3spelaeTt 3anncb perncrpos aHeprum (Kak
Bbi6paHo CYMMaPpHbIX, TaK U TapudHbIX, ecnm Tapudsbl
BKJ1IOUEHbI) B alibl MECAYHOIr0/CYyTOYHOIO
y4éTa 3Heprum.
Mpodwunb MowH. |He BbibpaHo He BbibpaHo | Pa3spelwaeT 3anucb perncTpos
Bbi6paHo MaKCMMasbHOW MHTEPBasbHOMW MOLLHOCTM
(Kak cyMMapHbIX, Tak u TapudHbIX, ecnu
Tapudbl BKAOYEHbI) B (alinbl
MEeCSAYHOro/CyTOYHOro y4éTa SHepruu.
Mpodwuneb cymmbl | He BbiGpaHo He BbibpaHo |Pa3spelaeTt 3anmMcb CyMMapHbIX PErncTpos
BbibpaHo (Kak aHepruu, Tak U MakCcMManbHoOm
MOLLHOCTW, ecnun paspelleHa) B dannbl
MeCSI4HOr0/CyTOYHOro Y4éTa 3Hepruu.
EanHunubl HeTt HeTt EAanHWUbI n3MepeHus ana perncrpa
KBTY 3Hepruun.
KBap4
KBAyY
M3
CF
CCF
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FrNnABA 8 CYMMAPHBIE W TAPUODOHBIE PETUCTPbl D3HEPIUM

MNapameTtp onuun Mo OnucaHue
YMOYaHUIO
Bxopabl perncrpos
NcTouHnk Het HeTt MoakntoyaeT BHYTPEHHUI CYHETUUK SHEPIUM
KBTY uMnopTt WAN OANCKPETHbIN BXOA4 K peructpy yyéra
KBTY akcnopT 3Heprum

KBap4 umnopt
KBapy 3KkcnopT
kBapy Q1
KBapy Q2
kBapy Q3
KBap4y Q4
KBAY

KBAY nmnopT
KBAY aKkcnopT

DI1-DI48

SUMM REG #1 - 16
MHoXUTENb 0.001-100.000 1.000 MHOXUTENb AN NCTOYHUKOB 3HEPIrUn
LleneBoi pernctp |Per#1- Per#16 HeTt OnpepenseT LeneBol CyMMapHbIN perncTp

ANa NCTOYHUKa SHEPrun.

Hacrpoika cyTouHbix npocpunen Tapnucdos

[nsi 3agaHnsa cyTouHbIX npoduner Tapudos BeibepuTe «HacTporiku perncTpoB aHeprun/Tapndos»
B MeHo HacTtpoliku, n 3aTem oTkpounTe Bknagky « CyTouHble npodunu Tapudosy.

CyTo4Hble npodunu NO3BOMAT BaM 3adaTb BPEMS NEPEKTOHEHNs TapudoB € 15-MUHYTHBIM
paspelueHvem Ans 4 ce3oHOB, UCMOMb3ys 4 pa3nNUyHble CYyTOYHbIE CXEMbIl A KaXX40ro ce3oHa.

[lns 3apaHust cyTo4HOro npodunsi:

1. BbibepuTe HyXHbIV Ce30H (Hanpumep, 1 = 3uma, 2 = BecHa/oceHb, 3 = N1eT0) N TN OHA
(Hanpumep, 1 = pabouni aeHb, 2 = BbIXOQHOW UMW NPa3aHNYHbIA OEHD).

2. BbibepuTe Bpemsi Ha4ana nepBoro TapugHOro MHTEpBana u NPUCBONTE emy
COOTBETCTBYHOLLNIA HOMep Tapuda (Hanpumep, 1 = NMKOBLIA, 2 = CPeAHUI, 3 = HU3KUR).

3. TloBTOpMTE YCTAaHOBKM Arsi BCeX Tapu(HbIX MHTEPBANoB A1 3TOro Tuna AHsl.

4. TloBTOpUTE YCTAHOBKM ANSA BCEX CE30HOB U TUMOB HEN B Npefenax ce3oHa.
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FrNnABA 8 CYMMAPHBIE W TAPUODOHBIE PETUCTPbl D3HEPIUM

PM180_95 - HacTpoiiku pervcTrpos 3Hepmuﬁapu¢o_ ‘ ﬁ
PerucTpsl sHeprin/Tapumos  CYTONHBIE MPOPUNNM TAPUBOE l CesoHHEIA KaneHaape ]
CyTouHbIA npoduns Tapudos
CesoH Tun gHa Ompeits
#1 =] # =] :
No. Hauano Tapuda Tapud N2
1 {00:00 #1 - Ouncme
2 |om00 -| %2 - OMMCTHT BCE
3 [15:00 x| #3 hd
& 2300 = # = m
5 |[00:00 kil hd
§ [00:00 kil hd
7 |0000 = # hd
& [00:00 x| # hd
oK | Ccancel Hep |

[NepBas Touka nepekntodeHns Tapuda dukcmposaHa Ha 00:00 yacos, M NOCReaHWA UHTepBan
nepeknoyeHve Tapuda, KOTopbIN Bbl 3agaanTe B CyTouHOM npodune, 6yaet B cune go 00:00 yacos
crneayroLLero gHs.

MpumeyvaHne

dannbl Npodunen MecayHoro n CyTOYHOro y4yéTa aHeprum aBToMaTU4eCKN KOHpUIrypmpytoTcs
ONS KONMYecTBa akTMBHbLIX TapudoB, KOTOPOE Bbl ONPEAENUIN B CYTOYHbIX NPOUNSAX Ballero
npubopa.

Hacrpolika ce30HHOro kaseHgaps

Ce30HHbIN KaneHgapb obecneyvBaeT Ce30HHOe pacnucaHue Ans CyTOYHbIX Npoduneit Tapudgos un
No3BosIsSieT BaM 3afaTb KoHdUrypaumio noboit TapudHoW cxembl, Gasnpylowencs Ha Ce30HHbIX
HOpPMax KOMMaHUM-MOCTaBLUMKA 3NeKTPOSHEPrMM. KpoMme TOro, Ce3OHHbIN KaneHdapb MOXeT
UCrnonb30BaThCA ANA 3afJaHusl [aT MepeksiioyeHnst NeTHero BpemMeHu B Criyyae, ecnu Jartbl
MEHSIIOTCS B 3aBMCMMOCTY OT KaneHAapHoro roga.

[ns 3apgaHns koHUrypaumum Ballen ce3oHHoW TapudHom cxembl Beibepute «HacTponkm pernctpos
3Heprun/TapndoB» B MeH0 HacTponku, n 3atem oTkponTe Bknaaky Ce30oHHbIN kaneHaaphb.
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FrNnABA 8

CYMMAPHBIE W TAPUODOHBIE PETUCTPbl D3HEPIUM

PerucTpe! sHeprin/ Taputos I CyTouHsIE MPOGMIN Tapkpos  CES0HHBIA KaneHAaps I

Ce30HHLIA KANeHAapb -

No. | Ceson/ Tun Hegens Hetb Do Mecsy, Hetb Do Ho log |:|
Nepwog | aHA Mecaua Hegenu OHA HEgenn MecAua aHA
1# =#® x]— x| nenepenshuk =] NaTHua = — =l— =l— = — =— =
2 |# hd #2 >l — hd CybboTa hd BockpeceHbe x| — Tl — =l— x— =— =
3 |# hd #2 =l — = — =l — Ihd Aneape hd 1 hd HAneape hd 2 F— =
4 | =¥ = — > — > — ~| ®eBpane =] 23 =] — -l — Fl— |=
5 [#1 w|# v — = — - — = Mai =1 = — = =— =
8 |# w|®: v — &= = =| wai = — = == =
TH = v — == == S vione |12 =] — = =|— =
T |8 w82 ] — - =l — =[ fomtpe =2 %] — = =— =
s |— §l— |— = = = = = = =
10 | — z ——- —— —— —_ .- —_ —— —_ ——-
" |— = — e e —_— e —_— e —_ eee
12 | — = — e e —_— e —_— e —_ eee
13 [— = — _ —_ _ —_ _ _ _ —_
14 | — = — e e —_— e —_— e —_ eee
15 | — = — —— —— — ——— — —— ——— ————
18 | — = — e e —_— e —_— e —_ eee -
Cmepbims CumcmiTs MNevats | Ornpagure | Many4re |
ok | cancel | i | Hep |

Kanengapb umeet 48 cTpok, KOTOpble MO3BOMSAIOT BaM BbiOpaTh CyTOYHbIE Npodunm
TapucoB ans pabounx OHeEW M NpasgHMKOB BO BCEX Ce30Hax B MNoboM nopsiake,
KOTOpbIA yaobeH Ans Bac, OCHOBbLIBASICb Ha MPOCTbIX MHTYUTUMBHbIX Npasunax. Het
orpaHnyeHun Ha TO, Kak Bbl OyaeTe onpepensTtb Bawy cxemy. lNpubop cnocobeH
aBTOMaTMYECKN pacrno3HaTh BallM YCTAaHOBKM U BbIGpaTb NpaBUIbHbIN Npodunb Ans
noboro gHA B roay.

PucyHok Bbille OaéT npumep, Kak TEOPETUYECKM 3aAaTb OAHOCE30HHYH TapudHy
cxeMy Ans paboumnx 1 NpasgHUYHbIX HEN, NPUHSTLIX B Poccuiickon Pepepauun.

[ns 3agaHua Ballero Ce30HHOro KaneHgaps:

1.

B none Ce3soH/lNepuog Bbibepute ce30H, 1 B none Tun gHa
BblIOEpUTE TUN OHSA, COOTBETCTBYIOLUMIA CYTOYHOMY MPOOUIIO,
Onsi KOTOPOro Bbl XOTUTE 3aaThb KaneHgapHbI nepvos.

BbibepuTe BpemeHHON nHTepBarn, korga bygeTt gencreoeaTb
OaHHbIN CYTOYHbIN NPOdUIb, UCMOMb3YS HavanbHbIA U
KOHEYHbIN OHW Hedenu, u, Ans MHOro-Ce30HHOM CXeMbl, -
HayanbHbIA U KOHEYHbIN MecsiLbl BbIbpaHHOro ceaoHa. He
UMeeT 3Ha4YeHns, B KakoM nopsigke Bbl yka3biBaeTe AHU
HeJenu unu Mecsausl — Nnpubop Bcerga pacnosHaet
NpaBumbHbIA NOPSAOK.

[ns ncknoYMTEenbHbIX AHEN, TAaKMX Kak oduumanbHble
npasgHukK, BolbeprTe onpeaenéHHbIn AeHb U Mecau, Mbo
onpeaeneHHylo Heagenio Mecsua v AeHb Heaenu.

Ons HaCTpOIZKVI [aTt nepekn4yeHna neTHero BpeMeHu:

1.
2.

Bbibepute DST B none CesoH/Mepuog.

Bbl6epV|Te Mecdu U AeHb Ha4vana neTHero BpeMeHu B nondax
«Mecsu» n «[deHb».
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FrNnABA 8 CYMMAPHBIE W TAPUODOHBIE PETUCTPbl D3HEPIUM

3. Bblbepute mecsu U eHb OKOHYaHUS NIETHENO BPEMEHU B
nonsax «[o mecaua» n «[o aHs».

4. B none «log» BbibepuTe roa, 4ns kKOTOporo 3T1 gatel 6yayT
UMETb CUny.

MosTopute warn 1-4 ana Bcex NeT, ANA KOTOpbIX Bbl XOTUTE
3a4aTtb CXeMy NepeknioveHns NeTHero BpeMeHu.

UTto6bl Balla cxema nepekrnioyeHnst NeTHero BpeMeHn BCTynuna B AencTeume:
1. OrtkpolTe MeHIo JlokanbHble HACTPOWKMN.

2. Bbibepute «[I1o kaneHgapto» B none lNMepexoa Ha neTHee
Bpewms (DST).

3. OTtnpaBbTe Bally HOBYK HaCTPOWKY B npubop.
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FrnABA 9 HACTPOWUKA NPOTOKONOB CBA3M

'naBa 9 Hacrpokka NnpoTOKO/10B CBA3M

B HacTosiwem pasgene nokasaHo, Kak Bbl6paTb HacTpanBaemMble Oonuun nMpoOTOKOJI0B CBA3MN AO5A
cornacoBsaHuda c Tpe60BaHVIF|MVI M BO3SMOXHOCTAMU NpoOrpaMmmMmHoOro obecneye-HUs nonb3oBaTens.

Hacrpoiika nporokona MODBUS

3apgaHume KapTbl Ha3Havyaembix peructpos MMIODBUS

PM180 npegocTtansieT 120 HazHa4YaeMbIX Nofnb3oBaTeNeM permcTpoB B agpecHom auanasoHe ot 0
oo 119. Bbl moxeTe npucBouTb agpec nwboro perncrpa, OOCTynNHoro B npubope, nobomy
Ha3Ha4YaeMOoMy perucTpy, Tak YTO PermcTpbl, pacnonoXeHHbIE B pasnnyHbIX MecTax KapTbl NamaTh
npubopa, MoryT 6biTb Nerko NpoYnTaHbl OAHUM 3anpPoOCOM NMYTEM PACrOMNOXEHUA UX HA COCEeAHMUX

agpecax.

M3HayanbHO 3TV perucTpbl 3ape3epBUpPOBaHbl U HYU OOVH U3 HUX HE YKa3blBaeT Ha AeNCTBUTENbHbIN
perncTp AaHHbiX. [ns NnocTpoeHus Ballen cobCcTBeHHOM kKapTbl permctpos MODBUS:

Bbibepute «HacTtpoiikm npotokona» B MeHw HacTpoiku, u 3ateM oTKpounTe
Bknagky Pernctpbsl Modbus.

Peructper Modbus IDI'ILMH DNP ] Yeraeku cobeimiit DNP ] Touri knacca 0 DNP ]

Per. | App. Per. | App. Per. | App. Per. | App. Per. | App. Per. | App.

H
MuH. Wwrana perucTpa 0

[nec] [nec] [nec] [nec] [nec] [nec] Makc. wkana perncrpa 9999
o |177e 20 | 1778 40 | 11776 60 | 11776 &0 | M77S [ 100 | 1776
32-0wT ananorosnie per. | Integer
1 | 11776 21 | 1778 41 | 11778 61 | 11776 81 | 1778 [ 101 | 11778 =
J2-GMT CUETYHEM Integer
2 | 1778 22 | 1778 42 | 11778 62 | 11776 &2 | M778 [ 102 | 11778
32-6MT per. SHepruu Integer
3 | N7TE 23 | 1778 43 | 1776 63 | 11776 83 | M778 [ 103 | 1776
4 | 1778 24 | 11778 44 | 11778 84 | 11778 B4 | M778 [ 104 | 11778
5 | NM776 25 | 1778 45 | 1778 63 | 11776 85 | M778 [ 105 | 1776
8 (11778 26 | 11776 45 | 11776 | 66 | 11776 86 [11778 | 106 | 11776
T | 1776 27 | 1776 47 | 1776 &7 | 11776 &7 | M778 [ 107 | 11776
& | 1776 28 | 1778 43 | 11776 68 | 11776 &8 | M778 [ 108 | 1776
9 | 1778 29 | 1778 49 | 11778 69 | 11776 89 | 1M778 [ 108 | 11776
10 | 1776 30 | 11778 50 | 11778 70| 11778 S0 | 1778 | 110 | 11776 CmepeiTe
11| 11778 3 | 11776 51 | 11778 1| 11778 81 | M778 [ 111 | 177G
ConpaHuTe ...
12 | 11778 32 | 11778 52 | 11778 72 | 11778 S92 |1 M7Is | M2 | 1778
13 | 1776 33 | 11776 53 | 11778 T3 | 11776 83 | 1776 | 113 | 1776 Mo ymonuaHiio
14 [ 11778 34 (11778 54 (11776 | 74 (11776 94 [11778 | 114 | 11776 Mevams
15 | 11776 35 | 11776 55 | 11778 75 | 11776 95 | 11776 | 115 | 11776 —
16 | 1776 36 | 11776 56 | 11778 76 | 11776 85 | 11776 | 116 | 11776
17 | 11776 7 | 1778 57 | 11778 7T | 11778 97 | M77E | 17 | 1778
18 | 1776 38 | 11778 58 | 11778 78 | 11778 98 | 1778 | 118 | 11776
19 | 1776 39 | 11776 58 | 11778 T8 | 11778 g3 | M7TE | 118 | 177G

Haxxmute Ha kHonKy «[1o ymonyaHuio», 4Tobbl BCe Ha3Ha4YaeMble permcTpbl
CCbIflannch Ha CyLLeCcTBYOLWMIA perncTp npubopa no ymonyaHuwo 11776.
Apnpeca ot 0 oo 119 He ABNATCA pas3peLLIEHHLIMM agpecaMn PeErmcTpoB
AnA nepeHasHayeHus.

3apaiiTe ona Bcex HasHavYaeMblX PErmcTpoB, KOTOpble Bbl HAMEPEBAETECH
NCnonb30BaTh, agpeca pearbHbIX PETMCTPOB, U3 KOTOPbIX Bbl XOTUTE YMTaTb
WK B KOTOpPbIE Bbl XOTUTE NUCATb AaHHbIE Yepe3 Ha3HaYaeMble pPerncTpsbl.
CmoTpum cnpaBoYHOE pykoBOACTBO no npoTtokony Modbus PM180 ans
nosny4yeHus cnncka AoCTynHbIX pernctpos. ObpaTnte BHUMaHME Ha TO, YTO
32-6uTHble peructpbl Modbus Bcerga AomkHbl HaYMHATBLCS C YETHOTO
agpeca.
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FrnABA 9 HACTPOMWKA NMPOTOKONOB CBSA3M

4. Haxmute OTnpaBuTb 4Ns 3arpy3ku BalUMX YCTaHOBOK B NpuGop.

UameHeHme wkan npubopa (raw scales) ana 16-6MTHBLIX
permcTpos

16-pa3psigHble aHanoroBble PeErmcTpbl 0ObIYHO CYUTBLIBAOTCA C MaclUTabupoBaHueM no
ymon4yanuio B gnanasoHe ot 0 go 9999. [ina nonyyeHns JOMONHUTENbHOM MHbopMaL M o
MacLTabupoBaHun 16-paspsagHeix pernctpos MODBUS o6paTutech k cipaBOYHOMY PYKOBOACTBY
PM180 MODBUS Reference Guide.

YT0ObI U3MEHUTL YCTAHOBIIEHHbIE MO YMOMYaHMIO HUKHIOKO U BEPXHIOKO LUKanbl npubopa (raw
scales):

1. B meHo HacTpoliku BbibepuTe «HacTpoliku npoTokonay u WENKHUTE Ha BKNaake
«Pernctpsl Modbus».

2. W3meHuTe wkanel B pasgene «LWkansl koHBepcuny. Paspeliaembin gnanasoH ot
0 po 65535.

3. Haxwmute OTnpaBuTb ANS 3arpysky Ballen HacTPOWKM B Npunoop.

Hacrpoiika nporokona DNP3

Hactporikn DNP moryT 6bITb n3MeHeHbl kKak Yyepes npotokon DNP3, Tak 1 yepes npotokon Modbus.
CmoTpu cnpaBoyHoe pykoBoactBo PM180 DNP3 Reference guide gna Bawero npubopa ans
nony4yeHns [AOMNOSNHUTENbHOM WHOpMauuM O peanusauum NpoTOKONa W CNMUCKe OOCTYMHbIX
0GBEKTOB 1 MHOEKCOB TOYEK AAHHBIX.

Onuuu DNP

Bribepute «HacTtponku npotokona» B MeHo HacTponku, n 3aatem oTkponTe Bknagky «Onuun DNP».

Pernctpel Modbus — Orwan DNP | YeTaekW cofibimad DMP | Touiw knacca 0 DNP I

Neon4Hble Bxogb (BI) Obwmwe ceowncTsa DHP
KonwyecTo Bl gna redepauun coGurmii 21 hd Macwraduposadue 16-6ut Al PazpelueHo =
Oeondrbie Bxogsl (Bl Single-bit A Macwrafuposaqne 16-Gut BC | x1 d
CofbTHA H3MEHEHHA OBOWYHLIX BX0A0E With Time PenHaeKcaLna Touer cofbiTuil 3anpeweHo =
Makc. spema oxuganna SBO, ¢ | 10
Ananorossie Bxogb [Al)
m | HTepEaN CUHXP. BPEMEHN, C 25400
KonnyecTo Al gna resHepauun codbimui 43 ﬂ
- MynsTu-thparm. WHTEpEAN, MC 50
AxanoroBsle BXogel (Al) 16-bit -Flag ﬂ
g MecTononoxetne
CofbiTHA WEMEHEHHA HANOT. BXOO0E 16-bit +Time ﬂ
Makc. 3aNeMeHTOE B KaTanore 20
3aMOpo. aHanor. Exoghl e
3AMOPO. MIMEHEHWA HANOT. BX0R0B e
Neowurble cueTunkn (BC)
KonwyecTo BC gna reHepaumn cobbiTui 0
HeouyHble cyeTynkn (BC) 32-bit -Flag ﬂ
CoBbiTHA H3MEHEHHA CHETHHKOE 32-bit +Time i
3aMOPOEEHHBIE CYETHHEM 32-bit -Flag hd
3AMOPOXEHHBIE UIMEHEHUA CUETUNKDE —_
Omepeime Cowparwte... | Mo ymonuaHno | Mevam | OTrpaeure | Monyuure |
ok | camcsl | oo | Hap |

Cneaywowas Tabnuua onvcbiBaeT nmetomecst onumm DNP. MHdopmaumio o Tunax o6bektos DNP3
MOXHO HanTu B gokymeHTe “DNP3 Data Object Library”, gpoctynHom Ha cante “DNP User’'s Group”.
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FrMABA 9 HACTPOWKA NMPOTOKONOB CBA3MU
Mapametp onuun Mo OnucaxHue
YMOYaHUIO

ABounuHbie Bxoabl (BI

)

KonwnuecTtso Bl ans reHepaumm
cobbITni

0-64 3

21

ObLuiee KONMYECTBO TOYEK COBBLITUM
M3MEHEHMUS ABOUYHbIX BXOJ0B ANs
MOHUTOpPUHIa

[OBounyHble Bxoabl (BI)

OAHOBUTHBIN
Co ctaTyTOM

OAHOBUTHBIN

Bapuauusa o6bekTa Mo yMonyaHuio ans
CTaTnyeckoro 4BoM4YHOro Bxoaa angd
3anpocoB C KBanMdUKaLMOHHbIM KOAOM
06, Korga He 3anpalimBaeTcs
cneuundunyeckan Bapvaums

Co6bITUA U3MEHEHUS ABONYHbIX
BXO/10B

be3 BpemMeHun
Co BpeMeHeM

Co BpeMeHeM

Bapuauusa o6bekTa o yMonyaHuo ans
CcobbITUS U3MEHEHUSA ABOUYHOIO BXOoA4a
AN 3anpocoB C KBAaNUPUKAUNOHHbIM
konom 06, koraa He 3anpawmsBaeTcs
cneuundunyeckan Bapvaums

AHanorosbie Bxoabl (AI)

Konuuyectso Al gnsa reHepaumm |0-64 3 43 ObLee KOINYECTBO TOYEK COBbITUI
cobbITui M3MEHEHNS aHanoroBbiX BXOA40B AN
MOHWUTOPUHra
AHanorosble Bxoabl (AI) 32-bit 16-bit -Flag Bapuauusa obbekTa nNo ymMonyaHuo ans
32-bit -Flag CTaTU4eCKOro aHasoroBoro Bxoaa ans
16-bit 3anpocoB € KBaMMUKALMOHHBLIM KOAOM
16-bit -Flag 06, Koraa He 3anpalumBaeTcs
cneundmnyeckas Bapuauns
CobbITNA n3MeHeHns 32-bit -Time |16-bit +Time |Bapuauusa obbekTa No ymMonyaHuio ans
aHanoroBbIX BXOA40B 32-bit +Time CcobbITUS UBMEHEHNSA aHANIOroBOro BXoAa
16-bit -Time A9 3aNpoCcoB C KBanndUKaLMOHHbIM
16-bit +Time koaom 06, Koraa He 3anpalinBaeTcs
cneundunyeckas Bapuauns
ABonuHblie cuétumnkm (BC)
Konunuectso BC ansa reHepauumn |0-64 3 0 ObLee KOINYECTBO TOYEK COBbITUI
cobbITUi M3MEHEHUS ABONYHbIX CHETYMKOB ANS
MOHWUTOPUHra
[OBounyHble cuéTumnkn (BC) 32-bit +Flag |32-bit -Flag Bapuauusa obbekTa nNo ymMonyaHuo ans
32-bit -Flag CTaTUYeCKOro ABONYHOIO CYETYMKA ANs
16-bit +Flag 3anpocoB € KBaMMUKaALMOHHBLIM KOAOM
16-bit -Flag 06, Korga He 3anpalumBaeTcs
cneundunyeckas Bapuauns
CobbITna n3MeHeHns ABOUYHbIX | 32-bit -Time | 32-bit +Time |Bapuaunsa obbekTa No yMon4aHuio ans
CYETUNKOB 32-bit +Time CObbITUS UBMEHEHUS ABONYHOIO
16-bit -Time cuyéTumKa ANs 3anpocos € KBannduka-
16-bit +Time LUMOHHbIM KoaoM 06, Koraa He
3anpalwmBaeTtcs cneundunyeckas
Bapuauus
«3aMOpOXeHHble» ABONYHbIE 32-bit +Flag |32-bit -Flag Bapuauusa obbekTa nNo ymMonyaHuio ans
CHETUMKM 32-bit -Flag «3aMOPOXEHHOro» ABOMYHOro CHéTUMKa
32-bit +Time AN 3aNpoCoB C KBanMMbUKaLMOHHbIM
16-bit +Flag koaom 06, Koraa He 3anpalumsaeTcs
16-bit ~Flag cneundunyeckas Bapuauus
16-bit +Time

O6wme ceBoiictBa DNP

MacwTtabupoBaHune 16-6ut Al 3anpelleHo PazpeweHo PaspelwaeT MmacwrabupoBaHne 06beKTOB
PaspelueHo 16-61THOro aHanoroBoro Bxoaa (CM.
OMuUcaHne Huxe)
MacwTtabuposaHune 16-6ut BC x1, x10, x1 PaspelwaeT MacwrabupoBaHne 06beKTOB
x100, x1000 16-6UTHOr0 ABOMYHOIO CYETYMKA (CM.
OMuUcaHne Huxe)
Pennpekcaums Touek cobbiTuii | 3anpeweHo 3anpeLeHo PaspeluaeT nepeonpegeneHme MHAEKCOB
PaspelwweHo Touek cobbiTUA Tak, YTO6bI OHM

HayMHannce ¢ nHaekca 0.
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Mapametp

onuun

Mo
YMOJTYAHUIO

OnucaHue

Makc. BpemMsa oxugaHuna SBO 1

2-30c

10

OnpepensieT BblIAEPXKY BpeMeHU npu
MCMNoJIb30BaHMKM 6510Ka yrnpasfeHus
peneliHbiM BbixoaoM ‘Select Before
Operate’ (SBO)

NHTepBan cMHXpoHM3aummn
BpeEMeHU 2

0-86400 c

86400

OnpepensieT BpeMeHHOW UHTepBasn
Mexzay nepuoAnYecKMMM 3anpocamm
CUHXPOHU3aLUNM BpEMEHU

MynbTu-pparMeHTHbIN
WHTepBan

50-500 mc

50

OnpepensieT BpeMeHHOW UHTepBasn
Mexzay pparmeHTamMu OTBETHOIO

coobLeHuns, Koraa oHo
dparMeHTUpoBaHoO

1 KomaHpa ‘Select Before Operate’ — komaH4a YCTPOWCTBY 3anycTuTb Tanmep. [Mocnepytowlas
KOMaHAa Ha wucnonHeHne ‘Operate’ gormxkHa ObITb nNepegaHa, Moka He uMcTekna 3agaHHas
BblAepXXKa BpEMeHH.

2 Tlpubop 3anpaluMBaeT CUHXPOHWU3ALMIO BpPeMeHW 4epe3 OWUT 4 nepBoro okTeTa crosa
BHYTPEHHEN nHAuKaumm, yCTaHOBMEHHbIV B 1, KOrga uctekaet BpeMeHHOW UHTepBarn, 3agaHHbIn
nepuogomM BpeMeHu CUHXPOHM3aumn. Mactep [OmMKeH CMHXPOHU3UPOBAThL BPEMS B YCTPOMCTBE
noceinkon obbekta ‘Time and Date’ pgna obHyneHusa aTtoro 6uta. YCTPOMCTBO He nocbinaet
3anpockl BpEMEHHOW CUHXPOHM3aLMW, eCrn NepUoA CUHXPOHM3aLnn ycTaHoBneH B 0.

3 O6liee KONMMYECTBO TOYEK COOLITUA M3MEHEHWs aHarnoroBbIX BXO[OB, ABOWYHbLIX BXOO0B WU
OBONYHbIX CHETYMKOB HE MOXET npeBblwaTth 64. Korga Bbl UI3MeHAeTe KONMYeCTBO TOYEK COObITUI B
npubope, BCe YCTaBKM YCTaAHaBMMBAKTCA B CBOM 3HAYEHUS MO yMoNyaHui (CMoTpwu
«KoHduryprposaHue knaccoB cobbiTnii DNP» Huxke).

MacwrabupoBaHue 16-6MTHbIX aHaNOroBbIX BXO40B

MacwTabupoBaHme 16-OMTHbIX OOBLEKTOB aHaNOroBbIX BXOAOB paspellaeT npeobpasoBaHue
NCXOAHbIX 32-OMTHbIX aHanoroBblX BeNUYMH B 16-OUTHbIN chopmaT, 4TOObLI M36exaTb OLIMOKK
nepenosiHeHUS.

MaclwTtabrnpoBaHue paspeLleHo o ymonyaHuto. OHO He NPUMEHSIETCS K TOYKaM, KOTopble YNTaKTCS
C Ucnonb3oBa-HNem 32-6UTHbIX 00LEKTOB.

CmoTpn cnpaBoyvHoe pykoBoactBo PM180 DNP3 Reference Guide Bawero npubopa ans
UHpOpMauuM O wkanax AaHHbelx M 06 obpaTHomM npeobpa3oBaHMKM, KOTOPOE [AOIMKHO ObiTb
NPUMEHEHO K MONy4YeHHbIM MacLUTabrpoBaHHbLIM BEMUYMHAM.

MacwTtabupoBaHue 16-6UTHLIX BOUYHbLIX CYETYUKOB

MacwwrtabvpoBaHue 16-OUTHbIX ABONYHBLIX CHETYMKOB MO3BONSAET U3MEHEHNE CHETUMKA B CTEMNEHU
10 ons nepeeopa 32-6MTHOro 3HaveHus cyétynka B 16-6UTHbIM hopmaT.

Ecnn koaddmumeHT macwrabupoBaHua 6Gonblie 1, 3HayeHWe cYETYMKA Mony4vaeTca NyTém
peneHna Ha BblbpaHHbIN k03duumeHT macwtabupoBaHua ot 10 go 1000. Ons nonyyeHus
OENCTBUTENbHON BEMUYMHBI YMHOXbTE MNPOYUTAHHOE 3HaYeHWe CYETYMKa Ha KoaduumneHT
MacLTabupoBaHus.

Kondurypuposanme orseroB DNP knacca 0 (‘Class 0’)

Hanbonee obwwuii cnocob nomnydyeHuss mHgpopmaumm us npubopa uvepea DNP o 3HauyeHusax
cTaTnyecknx 06bEKTOB — 3TO Nepegaya 3anpoca Ha YteHune Knacca O.
PM180 nossonsieT Bam ckoHdurypupoaTb oTBeT Knacca 0 nyTém HasHayeHus OuanasoHOB TOYeK
onpoca yepes Knacc 0.
YTtobbl yBMAETL MM U3MEHUTL 3aBoAckue yctaHoBkM Knacca O nnv noctpouTb Baw COBCTBEHHbIN
oTeeT Knacca 0:

1. Bbibepute «HacTpoliku npoTokona» B MeHto HacTpoliku, 1 3aTem oTKpoiTe

Bkragky Touku knacca 0 DNP.
2. Bblbepute 06beEKT 1 TUN Bapuauum Ans AnanasoHa To4ek oTBeTa.

3. OnpegenuTe UHAEKC HaYanbHOM TOYKM N KONMMYECTBO TOYEK B
AvnanasoHe. CMoTpm cnpaBo4vHoe pykoBoacteo PM180 DNP3 Reference
Guide ana nHdopmaumm 0 AOCTYMHbIX UHAEKCAX TOYEK OaHHbIX.
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4. nOBTOpVITe 3TU Warn ana scex Ananas3oHOoB TOYEK, KOTOPble Bbl XOTUTE
BKNtounTb B oTBET Knacca 0.

5. HaxmuTe OTnpaBuTb AN 3arpy3ku Ballei HacTporku B NpuGop.
3aBojcKMe HaCcTPOIKK AnanasoHoB Todek Knacc O nokasaHbl Ha KapTUHKE HUXKeE:

Pervcpel Modbus | Cnwan DNP ] Vetasku cobemai DMP - Toukk knacca 0 DNP l

Touku knacca 0 DHP -

No. OfberT Havanexas Konwyecteo |_|
[D6wexT:Bapuaumna] TOuEa TOYEK

Al 30004 (16-bit-F) 0 32
A0 40002 (18-bit) 0 3
Bl 01:01 {1-bit) 32
Bl 01:01 {1-bit) 0 32

w|o| @] esfw|p] =

=

B
|

w

0 R R
o
£

=
|

OmkpeiTe CoxpaHuTe... Mo ymonuaHo | Mevats | | |

Koncburypuposanme knaccos cobbitun DNP

PM180 reHepupyeT cobbITUS MPU M3MEHEHUN COCTOAHUS ObbekTa Ansa MboW CTaTUYEeCKON TOYKN
aHanorosoro BxoAa, 4BOVYHOro BXoAa Uy ABONYHOTO CYETUMKA, KOrAa 3HavyeHne COOTBETCTBYHOLLEN
TOYKM NpeBbIWaeT 3a4aHHbIA Nopor, NMMb6o MeHseTcs cocTosiHue Touku. ObLuee KOnMYecTBO ToYeK
COObITWI, AOCTYMHbIX ANS MOHUTOPUHIA - 64.

Co06bITVSA N3MEHEHNs COCTOAHMS 0bbekTa 0bbIYHO onpalumsatoTcs Yepes DNP 3anpocekl knaccos ‘17,
‘2’ vnn ‘3’. Bbl MOXxeTe cBA3aTb MOOYI0 TOYKY COOLITUS C MOBLIM KMaccom 3anpoca, UCXoas U3
npuopuTteta cobbitna. CmoTpu cnpaBoyHoe pykoBoactBo PM180 DNP3 Reference Guide ans
OOMONHUTENBHON MHAOPMaLIMK MO ONPOCY Knaccos cobbiTuin DNP.

MHaekc ToUkM cobbITMS OObIYHO TOT € CaMbli, YTO U Ansi COOTBETCTBYOLLEN TOYKM CTaTUYECKOro
obbekta. Ecnu Bbl xOTWTE wuUCNONb30BaTb HE3aBUCUMYK HyMepauuio Afsi ToYek cobbITuiA,
paspeLunTe nepeonpeneneHne NHOEKCOB TOYEK COObITMI Yeped HacTponku onunii DNP (cwm. Bbilwe),
TakK, YTobbl OHM HauYMHanNUckb ¢ uHaekca 0.

Bbl OMmKHBI oNpeaenvTh OTAENbHOE YCIOBME - YCTaBKy CODObITUSA - ANS KaXO0W TOYKM CTaTUYECKOro
o6bekTa, Mo KOTOPOW OOJKHbI OTCINEXMBATLCA COObLITUS M3MEHEHMs cTaTyca obbekta. YToObl
NPOCMOTPETb UM U3MEHNTbL COCTaB CNCKa COOLITUI U 3aBOACKME YCTAHOBKU YCTABOK 41151 COObITUIA
BblOepute Hactpoviku npoTokona B MeHo HacTpoiiku, 1 3aTem OTKpONTe BKaAKy «YCTaBKu COOLITUN
DNP>».
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Perwctpel Modbus I Orum DNP  YoTastn cobormain DNP |TouK.n wnacca 0 DNP I

il T som @ 0 = om0 P = ot €

YeTaBKH cobbimui DNP -

Mo Toqka CraTtud. | Pacw Mpynna MapareTp Ycnosue Mopor/ Cofi. | Per. | Knacc |_|

cofibimua | Touka rpaHuua | BKA. | BRI

1 |AL:D AL:D [ |Yopen. pashee =] V1 == | 110 | [+ [ |#1 =]
2 |AL:il ALl [T | Ycpen. dazHee =|vz (S hd 110 | v 7 |# hd
3 |aL2 A2 [T |¥cpen. dazHee hd KE (S hd 110 | [ 1 [#1 hd
4 |AL:3 AL:3 [T | Yepea. dastbe hd e == hd 25.00 | [ M |# hd
5 |AL4 AL4 [T |Yepen. dashoe x| 12 == ad 25.00 | v [T |#1 =]
6 |ALS AL:S [T |Ycpen. dastoe =13 == ad 25.00 | v [T |#1 =]
7 |AL22 AL:22 [T |¥cpen. gononn.  [=| In x| Delta =] 10.00 | [ [T |#1 =]
8 |AL:23 AL:23 [ |Y¥epen. nononH. || FREQ x| Delta =] 050 W | [ [#1 =]
9 [AL:19 Al:19 [T | ¥epen. ofiwme ad kw hd Delta ad 1000 | | 7 # hd
10 | AL:20 AL:Z0 [T | ¥cpen. ofiwme = kvar x| Delta =] 200 | v [T |#1 =]
11 [AL:21 ALi21 [T | ¥Ycpea. ofiwme Il kva Il Delta Il 1000 | |v M |# d
12 |AL:34 AL34 [T |Yepen. dashoie = | VITHD == hd 0.0 [ 1 |#1 =]
13 |AL:35 AL 35 [T |Ycpen. dashme = | V2THD == hd 0.0 [v [ |#1 =]
14 |AL:35 AL:36 [T |Ycpen. dashoie = | VITHD == ad 0.0 [ [T |#1 =]

15 |a1s  |an1s [ |vepen.ofume = PF =< = 0800 | [V | [T |21 =] -

OmpeiTe Mo ymonuaHmo | Mevam | OTnpaguTe | Momyuire |
ok | camcel | i | Hep |

KonunuyectBo ycTaBoK COObITUIA ONA KaXXOOro Tuna craTnyeckoro obbekta onpegensercss vyepes

Onunn DNP .

3ameuaHue: Mpnbop ounwaeT Bce 6ydepa cobbITUI U CBA3bIBaeT HAOOP CTaTUYECKUX TOYEK
No yMONMYaHUK C KaXAbIM TUNOM OOGBLEeKTa COObITUA KaxAblM pa3, Koraa Bbl MeHsieTe
KONU4eCcTBO TOYEK ANs NHO6Oro M3 06 bLEKTOB.

[ns 3agaHns YCTaBOK AnA Bbl6paHHbIX CTaTU4YECKNX TOYEK:

1.

OTmeTbTe donaxok “Paclu.”, ecrnu Bbl XOTUTE BOCMNOSIb30BaTLCA PACLUMPEHHBIM
CMVCKOM TOYEK.

BeibepuTte rpynny napameTpoB v 3atem Tpebyembiii napameTp AN Kaxaon
TOYKM COOBITUS.

,D,J'Iﬂ TOYEK aHanoroBoOro BXoAa U ABOVYHbIX CHETUYNKOB BblﬁepI/ITe ycnosue n
noporoBoe 3HavyeHune, KoTopble 3agatoT cobbiTne. Bece noporu 3agarTcAa B
NnepBUYHbIX BE€JNTM4YNHaX. MmetoTtcsa cnepywuimne ycrnoBua:

Delta — HoBOe cobbITuE reHepupyeTcsi, Korga abconiTHOE 3Ha4YeHre pasHULbI
MeXay 3Ha4YeHNeM nocrnegHen NonyYeHHON TOUKM U €€ TEKYLLUMM 3HA4YEeHUEM
npeBbILLaeT 3agaHHOe NOpPoroBoe 3HayeHue;

BornbLie — HoBoe cobbiTe reHepupyeTcs, KOraa 3HavyeHne TOYKM NpeBbllaeT
3aflaHHbI NOpor, 1 3aTeM BO3BPALLAETCs K 3HAYEHUIO HUXKE NMOPOroBOro Ha
3afaHHOe 3HaveHue ructepesnca — NPMMEHMMO AN TOYEK aHaroroBoro Bxoaa;

MeHbLue — HoBoe cobbiTne reHepupyeTcd, Koraa sHa4eHne To4kn nagaeT HUXxXe
3aJaHHOro nopora, 1 3atTeM BO3BpallaeTca K 3Ha4eHUIo Bbillie NOpPOroBoro Ha
3ajaHHOe 3Ha4vYeHune rmcrtepesnca — NpMMeHMMOo anda To4ekK aHaroroBoro Bxoga.

Mctepeanc aons nopora Bospata: 0.05 [y gna 4yactotel n 2% OT nopora
cpabaTtbiBaHUS AN OCTanbHbIX TOYEK.

OTmeTbTe chnaxok “Cob. Bkn.” Ans To4eK, KOTOpble Bbl XOTUTE BKIIOYNTL B
OTYéTbI onpoca cobbITU.

B none “Knacc cobbitnii” BeibepuTe knacc 3anpoca cobbiTus Ans ToYek
COBbITVSA N3MEHEHMS.
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6. [loBTopUTe 3T LWaru Ans BCex TOYEK, KOTopble AOMKHbI OblTb OTCNEXeHb! Ans
COObITUN.

7. HaxmuTte OTnpaBuTb AN 3arpy3ku BallMxX yCTaHOBOK B MpUGOp.

Hacrpoika nporokona IEC 60870-5

Crek npotokona PM180 peanuayeTtcs oyeHb rmbkum obpasom. BonbLUMHCTBO (DyHKLMI NpoToKona
IEC 60870-5-101/104 HacTpauBaloTCa NOMb30BaTeNEM, YTO NO3BOSSAET Nlerko aganTupoBaThCs ANs
NCMOMnb30BaHMA B pasnuyHbix yctaHoBkax IEC 60870-5. YUTtobbl nogaepxmeaTte MakCMMarnbobHyo
COBMECTUMOCTb C OCHOBHbIMU cuctemamu RTU n SCADA, PM180 nogaepxuBaeT Bce
cTangapTHele Tunbl ASDU ansa onpoca AaHHbIX, oT4eTa 0 COBbITUSIX 1 yNpaBneHus.

[MporpammHoe o6ecneyvenne nogaepxkn PAS, noctaBnsemoe ¢ npubopom, npegoctaBnsieT Bce
HeobxoAVMble MHCTPYMEHTbI A4S ANCTAHLMOHHOW HAacTponku npmbopa vepes nocrnegoBaTesibHble
nopTbl Unu Yepes uHtepHeT-coeamHeHne TCP/IP, ncnone3sysa nubo npotokon IEC 60870-5-101/
104, nn6o npoTtokon Modbus.

[nsa nonyyeHns 4ONOMHUTENBHOW UHOPMaLumm cMOTpKU pykoBoAcTeo no casAsm IEC 60870-5
PM180.

Hacrtpouka onuun IEC 60870-5

[ns Hactponku onumn IEC 60870-5:
1. Buibepute Hactponkmu IEC 60870-5 B meHto HacTpoviku.

, -

Oruwy 1EC 60870-5 | HacTpotiky HasHauaembix Touek 1 coBmii IEC 50870-5 | Hactpoiiku aaHHbo: knacoa 2 v cuetuncos IEC 608705 |

06 e O 0870 ObbekTol WHpopmaywe IEC 80870-5

MakcumansHaa gnuHa kagpa, GanTsl 255 MsmepAaeman BenH4YRHAE: HasHay. agpec |1

KaHancHelil agpec One octet ﬂ Nzmepaeman BennyuHa; THR M_ME_NB_1 ﬂ

MpuynHa nepegaqn One octet ﬂ Nzmepaeman BenUYHHE: THR COBBITHA M_ME_TE_1 (CP5ETime2a) ﬂ

Ofwwi agpec ASDU One octet ﬂ OgHO3NEMEHTHBIE TOYKK: HasHay. agpec | 101

Apgpec 00berTa HHROPMAELHKH Two octets ﬂ OgHO3NEMEHT HBIE TOUKKH: THN M_SP_NA_1 ﬂ

TanmayT npegeapuTeneHoro Baifopa, © |10 OfHO3NEMEHTHbIE TOYKK: THN COGLITHA M_SP_TB_1 (CP56Time2a) ﬂ

[nMTENEHOCTE KOpPOTKOMD WMnyneea, mc | 500 Dey=anemeHTHbIE TOUKN: Hashay. agpec | 201

[NWTENbHOCTL ANMHHOTD MMAYNbCa, Mc | 1000 DByx3NemMeHTHEIE TOUKK: THN M_DP_NA_1 ﬂ

Mepnog CHHXPOHUEALNN BPEMEHH, © 0 OBYX3NeMEHTHbIE TOYKW: THN COOLITHA M_DP_TB_1 (CP55Time2a) ﬂ

Mepuog BHKCALAN CHETHHKDE, MIH i WMHTerpankHele CyMMel: HasHay. agpec | 301

Nepenaya knacca | Ha oNpoc kNacca 2 | 3anpeleHo ﬂ MHTerpankHeIe CyMMel THR M_IT_NA_1 ﬂ
Onuwn IEC 60870-5-104 IHTErpantHble CyMMbl: THR CoBbITHA M_M_TB_1 (CP5&Time2a) ﬂ

MakcumyM HenogTeepHgeHHbIx ASDU 12 EQMHHULI W3MepeHHA

Mepuog UMENHYECKOH NEPERAUM, MC 0 EAMHMLUB! HENPAMEHNA B |

IP agpec gnA UWENWYECKDH Nepegaym a.0.0.0 EguHmnusl Toka A d

IP agpec gnAa cnopaguyeckoi nepegaqn o .o .0 .0 EAMHKLG MOIWHOCTH kBT ﬂ

Cmepeime Coxparne... | Mo [MOJ'I'-IEHHIO' MNevam | Drrpaevte | MonyuuTe |

===

ok | Cancel | sl | Heb

2. BblbepuTe xenaemMble onuum

3. Haxmute CoxpaHWTb... ANs COXpaHeHUs Ballell HacTpoiku B Gase AaHHbIX

npubopa, n HaxmuTe OTNpaBuTb, YTOOLI OTNPABUTL BaLly HACTPOMKY B npnbop.

Mmetowmecs onuum nepeyncrnieHsl B criegytowlen tTabnuue

MapameTp

Onuun Mo ymon4yaHuio OnucaHuve

O6wwme onuuun IEC 60870-5
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MapameTp

Onuuun

Mo ymonyaHuio

Onucanue

MakcumanbHasa aAnvHa Kagapa, 6anTbl

32-255 octets

255

MakcumanbHas anuHa Kagpa
nepepauu.

B IEC 60870-5-104 oHa
dukecnposaHa B 253 octets.

KaHanbHbI agpec 1-2 octets 1 InvHa kaHanbHoOro agpeca
MpuunHa nepepaun 1-2 octets 1 [nvHa npuyunHbl nepegayn.
B IEC 60870-5-104 oHa
dmkcnposaHa B 2 octets.
O6wwmin agpec ASDU 1-2 octets 1 InuHa obuwero agpeca ASDU.
B IEC 60870-5-104 oHa
dmkcunpoBaHa B 2 octets.
Apnpec obbekTa nHgopmauum 1-3 octets 2 InuHa agpeca o6bekTa
MHopMaLunn.
B IEC 60870-5-104 oHa
dumkcupoBaHa B 3 octets.
TanmayT npefBapuTenbHOro 0-30c 10 TanmayT «Select-before-operate»
BblboOpa, C (SBO) onsa ogHOTOYEYHbIX KOMaHS,
C BblbpaHHbIM creumdgmrkaTopom
OnutenbHOCTb KOpoTKoro umnynbca, | 100-3000 mc 500 OnntenbLHOCTb KOPOTKOro
MC nUMnynbca Ana OfHOTOYEYHbIX
KOMaH[, C KOPOTKO-UMMYJIbCHbIM
crneundukaTopom
OnuTenbHOCTb ANIMHHOIO UMMybCa, 100-3000 mc 1000 OnutenbHoCTb ANMUHHOIO
MC UMNynbca Ans OfHOTOYEYHbIX
KOMaHZ, C AJSIMHHO-UMMYJIbCHBIM
cneundukaTopom
Mepwop, cuHxpoHn3auun Bpemenu, ¢ | 1-86400 c, 0 MHTepBan BpemeHn mexay
0=He aKTUBHO nepuoanyecknmu 3anpocamu
CMHXPOHU3aLMK
Mepuop, pukcaumm cyétunkos, MuH | 1-60 MuH, 0 Mepuop, prkcaumm nokanbHbIX
0=He aKTVUBHO CYETYMKOB M CrIOpaanNyecKon
nepenayun MHTerpanbHbIX CYyMM
Mepepaya knacca 1 Ha onpoc O=3anpeLieHo, |3anpeLyeHo Ecnu paspelueHo, npmubop
Knacca 2 1=paspeLLeHo OTBETUT Knaccom 1 Ha onpoc
Knacca 2, Korga HeT nepefayu
OaHHbIX Knacca 2
Onuuun IEC 60870-5-104
Makcumym HenoaTBEPXAEHHbBIX 1-32, 12 MakcumanbHoe 4nucno
ASDU O=He HenoaTeepXAéHHbIX ASDU,
orpaHu4eHo pa3peLléHHbIX A0 MPUOCTAHOBKU
nepegayn faHHbIx. He
OrpaHu4YeHo, Koraa ycTaHOBNEHO
B 0.
Mepuop unknuyeckon nepegaun, mc | 100-30000 mc, |0 Mepwvopn
0=He aKTUBHO LIMKNN4eCcKon/nepmoamn4eckon
nepenayn faHHbIX Yepes nopT
IEC 60870-5-104
IP appec ans umknuyeckomn 0.0.0.0 =He 0.0.0.0 IP appec ynpasnsioLien cTaHumm
nepenaun aKTUBHO IS UMKIMYECKO/Mepuoamyeckon
nepenayn faHHbIX
IP appec ansa cnopapguyeckon 0.0.0.0 =He 0.0.0.0 IP agpec ynpaensiowen ctTaHuyn
nepenaun aKTUBHO [OJ1s1 cropaanyeckon nepeaayn

cobbITUI 1 MHTErpasribHbiX CyMM

O6bekTbl UHopmauum IEC 60870-5
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MapameTp Onuun Mo ymonyaHuio OnucaHve
Vi3amepsiemasi BennumnHa: Ha3Hau. 1-4095 1 HauanbHbii agpec ona
agpec Ha3HayYyeHHbIX 0GBHEKTOB
n3MepsemMon BENNYMHbI
Mamepsiemasn BenvymnHa: tmn M_ME_NA_1 M_ME_NB_1 Tun No ymon4aHuio cTaTu4ecknx
M ME NB 1 06bEKTOB 3MepSEMOI BENNYKHbI
M_ME_NC_‘I ana 3anpocos Read
M_ME_TA 1
M_ME_TB_1
M_ME_TC_1
M_ME_TD_1
M_ME_TE_1
M_ME_TF_1
Mamepsieman BenuvymHa: Tun M_ME_TA 1 M_ME_TE_1 Tun no ymonyaHuto o6beKToB
cobbITus M_ME_TB 1 N3MepsaeMOon BENUYMHbI Anst
M ME TC 1 OT4YéTa Mo CoObITUAM
M_ME_TD_1
M_ME_TE_1
M_ME_TF_1
OQHO3NEMEHTHbIE TOYKU: Ha3Hau. 1-4095 101 HauanbHbii agpec ona
appec Ha3Ha4YeHHbIX CTaTUYECKMX
OLHOTOYEYHbIX 0O6HLEKTOB
OpHO3NEMEHTHbIE TOYKK: TUN M_SP_NA_1 M_SP_NA_1 Tun No yMOnyaHuio CTaTUYeCcKmx
M SP TA 1 0L HOTOYEUHbIX 06 bEKTOB AN
M_SP_TB_‘I 3anpocos Read
OpHO3NEMEHTHbIE TOYKK: TUN M_SP_TA_1 M_SP_TB_1 Tun no ymonyaHuo
cobbITns M SP TB 1 OLHOTOYEUHbIX 06 bEKTOB AN
- OTYéTa No cobbITUAM
[ByxaneMeHTHble TOYKW: Ha3Hau. 1-4095 201 HauanbHbii agpec ona
agpec Ha3Ha4YeHHbIX CTaTUYECKMX
OBYXTOYEYHbIX 06bEKTOB
[ByXxaneMeHTHble TOYKU: TUN M _DP_NA 1 M _DP_NA 1 Tun no ymonyaHuio cTaTnyeckmx
M DP TA 1 OBYXTOYEYHbIX 06bEKTOB Ans
M DP TB 1 3anpocos Read
[ByXxaneMeHTHble TOYKU: TUN M DP_TA 1 M DP_TB 1 Tun no ymonyaHuto
cobbITuA M DP TB 1 [BYXTOYEYHbIX 0OBEKTOB AJ1A
- OTYéTa No cobbITUAM
MHTerpanbHble CyMMbI: Ha3Hau. 1-4095 301 HayanbHbIi agpec ans
agpec Ha3Ha4YeHHbIX 0ObEKTOB
WHTErpasnbHbIX CYMM
WHTerpanbHble CyMMbI: TUM M_IT _NA 1 M_IT _NA 1 Tun no ymonyaHuio cTaTnyeckmx
M_IT TA_1 0OBbEKTOB MHTErpanbHbIX CyMM
M IT TB 1 ona 3anpocos Read
WHTerpaneHble cymmbl: Tun cobbitna |M_IT_TA_1 M IT TB_1 Tun no ymonyaHuo o6beKTOB
M IT TB 1 WHTErparnbHbIX CYMM Af1s1 OTYETa
- T Mo CoBbITUAM
EnonHuUbl nuamepeHus
EovHuubl HanpsaxeHusa 0=B, B EpnHuubl nuamepsembix 3Ha4eHNn
1=kB HanpsxXeHus
EguHnubl Toka 0=A, A EanHuLbl n3mepsaemMbix 3Ha4YEHUN
1=kA TOKa
EavHunubl MoLLHOCTHU 0=kBT, KBT EanHuUbl n3mepsaeMbix 3Ha4YEHUN
1=MBT MOLLIHOCTH
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3amevaHus:

1. B IEC 60870-5-104 makcumanbHasi ANvHa nepemMeHHoro kagpa, obwmn agpec
ASDU, agpec obbekta MHopMauun 1 ArvHa NPUYMHBI Nepedadn NnocTOsIHHO
YyCTaHaBNMBAaKTCA Ha 3HA4YeHWsl, yKa3aHHble B Tabnuue, a onuMoHanbHble
YCTaHOBKM UTHOPUPYIOTCS.

2. BbIbop 0gHO-OKTETHOW ANMHBLI agpeca obbekTa Hpopmauun gns IEC 60870-5-
101 orpaHuuuMT Amnana3oH OOBEKTOB TOMbKO HA3HAYEHHbIMU TOYKaMU B
AvnanasoHe ot 1 go 255 n cpoenaeT HEBO3MOXHbIM KOHdurypuposaHue |EC
60870-5 B npnbope vepes noptbl IEC 60870 -5-101.

MepeHazHa4yeHMe aapecoB TOYEK U OTHET No cobbITuAM

3ameyaHue:

LLkanbl 06paboTkm namepeHuin Ans 60nbLUMHCTBA aHaNoOroBbIX 3HAYE€HWUIN 3aBUCAT OT
BalMX BHeWHWX HacTpoek TH n TT, a Takke OT LlWKan HanpsXXeHns u Toka,
onpefeneHHblx B npubope. Hactpornte nx B cBoem npubope n coxpaHute B H6ase
AaHHbIX canTa npubopa [0 HAaCTPOMKM MepTBbiX 30H cobbiTwii. CmoTpwu pasgen
Ba3sosble HacTpowku 1 Onumn npubopa Ans HAaCTPOMKN 3TUX NapameTpoB B Npubope.
YT0o6bl MepeHasHaunTb agpeca craTU4eckmx Tovek obbekTa B HacTpamBaemoe
appecHoe NPOCTPaHCTBO M HAaCTPOUTL COOTBETCTBYIOLLME 0OBbEKTLI COOLITUN:

1. Bbibepute Hactpoiikn IEC 60870-5 B MeHto HacTpoiiku, n 3aTeM LLENKHUTE Ha
BKnagke «HacTpoiku HasHa4aeMblx Touek 1 cobbiTuii IEC 60870-5».

(" PM180_95 - Hacrpoiin IEC _ %™
Onuw |EC GOE70-5  HacTpoiikn HasHauaemes: Touex w cobemaid IEC 60870-5 | HacTpoiiku aaHHe knacca 2 W cuetuakos |EC 60870-5 I
HasHauaemble agpeca 00 beKTOE HHMOPMALWK W YCNOBHA COBLITHIA -
Nao. Appec Tun D Ipynna NapameTp Yenoswe Nopor! Knace 1 |:|
ofberTa TO4KH rpaHnLa

1 1 M_ME_NB_1 | 0x1100 |Y¥cpeg. gazx. sHauenmns (1 c) hd W1 hd Delta hd 0 I
2 |2 M_ME_NB_1 | 0x1101 | ¥cpea. dazd. 2Hauenua (1 ) hd w2 hd Delta hd 0 I
3 (3 M_ME_MB_1 | 0x1102 | ¥cpep. dasd. svauesns (1 c) hd V3 hd Delta hd 0 |
4 |4 M_ME_NB_1 | 0x1103 |Y¥cpeg. dasd. sHadenmna (1 c) hd 1 hd Delta | 0.00 I
5 |5 M_ME_NB_1 | 0x1104 |Y¥cpeg. gaszd. sHadenmns (1 c) hd 2 hd Delta hd 0.00 I
6 |6 M_ME_NB_1 | 0x1105 |¥cpeg. gazd. sHauenns (1 c) hd 13 hd Delta hd 0.00 I
7|7 M_ME_NB_1 | 0x1106 | ¥cpeq. dasd. svadesns (1 c) hd KW LA hd Delta hd 0 I
8 |8 M_ME_NB_1 | 0x1107 |¥cpeg. dasd. sHadenmna (1 c) hd KW L2 hd Delta | 0 I
9 |9 M_ME_NB_1 | 0x1108 |¥cpeg. gaszd. svadenmns (1 c) hd KW L3 hd Delta hd 0 I
10 (10 M_ME_NB_1 | 0x1109 |¥cpem. gazd. sHadenns (1 c) hd kwar L1 hd Delta hd 0 I
"N M_ME_NB_1 | 0x110A | ¥Ycpeq. dasd. svadesns (1 c) hd kwar L2 hd Delta hd 0 I
12 (12 M_ME_NB_1 | 0x110B |Y¥cpeg. dasd. svadenmna (1 c) hd kvar L3 hd Delta hd 0 |
13 (13 M_ME_NB_1 | 0x110C |¥cpeg. gaszd. svadenmns (1 c) hd KA LT hd Delta hd 0 I
14 (14 M_ME_NB_1 | 0x1100 |¥cpeg. gazd. sHauenns (1 c) hd KA LZ hd Delta hd 0 I
15 |15 M_ME_NB_1 | 0x110E |¥cpem. dazn. svauenmna (1 c) hd KMAL3 hd Delta hd 0 [

16 |16 M_ME_NB_1 | 0x110F |Y¥cpeg. dazv. shadenmna (1 c) hd PF L1 hd Delta hd 0.000 | -

OmpeiTs Coxpanus... | Mo ):Monuanol Mevats | Ortnpaeure | Moayguure |
ok | canesl | sob | Heb

2. Bbibepute rpynny oObekToB U napaMeTp Ans TOYeK, KOTOpble Bbl XOTUTE
nepeHasHaunTb. Tunbl OOBLEKTOB M agpeca Ha3HayalTCs aBTOMaTUYECKM MO
CTApTOBOMY Ha3HA4YeHHOMY afpecy W CTaTU4ecKOMy TUMy MO YMOMYaHuto,
BblOpaHHbIM Bamun Ans TMna obbekToB B HacTpoiike Onuun IEC 60870-5. Mpu
COXpaHeHun HacTpoek B 6ase AaHHbIX Npubopa unu npy oTnpaske B Npubop Bce
TOYKM aBTOMATMYECKM YMNOpPSOOYMBAKOTCS B MOPSOKE: M3MEPEHHbIE 3HAYEHWS,
O[HOTOYEYHblEe O0BEKTbI, ABYXTOUYEYHbIE OOBEKThI, UHTErParbHbIE CYMMBbI.

3. Ecnu Bbl XoTTE MCMONBb30BaTb CTATUYECKYH TOYKY A COODOLLEHMIA O COBbITUSIX,
BblGepuTe ycroBme U nopor cpabaTbiBaHUs UNN MEPTBYIO 30HY, KOTOopble ByayT
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ncnonb3oBaThCs Ans obHapyxeHust cobbiTuii, 1 oTMeTbTe dnar Knacc 1 ana
ToukKM. [JoCTynHbI criegyoLimne onuumn:

. Delta — coobLiaeTca 0 HOBOM COObITUM, KOrga abCcomNTHOE 3HAYEeHNe pasHULbI
Mexay nocneaHVM CoobLLEHHBIM 3HaYEHUEM TOYKM 1 ero TEKYLLUM 3HaYeHneM
npeBbILLaeT yKazaHHOe 3HayeHMe MepPTBOW 30Hbl UMW U3MEHSIETCS COCTOSHME
OMHapHON TOYKN. VI3MepeHHble 3HaYeHNsi C HyrNeBor MepPTBOWN 30HON He ByayT
NPOBEPATLCS Ha COObITUS;

. Bonblie yem (6onee) - coobLiaeTca 0 HOBOM COBbITUM, KOrAa 3HAYEHUE TOUKM
CTaHOBMTCS BbILLE YKa3aHHOro nopora, a 3aTeM, Koraa OHO BO3BpaLLLAeTCs HUKe
nopora MWHyC npenonpefeneHHbln rMcTepes3nc Bo3eBpaTa - MPUMEHUMO Ansi
N3MEPEHHbIX 3HAYEHUIA;

. MeHbLue Yem (MeHbLue) — coobLyaeTcss 0 HOBOM COObITUM, KOrAa 3HaYeHMEe TOUKM
nagaeT HWXe yKasaHHOro nopora, a 3aTem, Korda OHO BO3BpallaeTcsi Bbille
nopora nnC npegonpeneneHHbIn rmcTepesnuc Bo3BpaTa - MPUMEHUMO Ans
N3MEPEHHbIX 3HAYEHUIA.

'mcTepesnc nopora BosspaTta A U3MepeHHbIx 3HadeHnn coctaesnget 0,05 Ny ana

yacToTbl U 2% OT nopora cpabaTbiBaHUS ANA APYTNX TOYEK.

Bce noporn/mepTBbie 30HbI 4151 UBMEPEHHbIX 3HAYEHWI JOMKHbI ObITb YKa3aHbl B

NepBUYHbIX eaUHMLAX.

4. Haxmute COXpaHWUTb... ANs COXPaHeHus Ballen HacTpovikum B 6a3e AaHHbIX
npubopa, n HaxmuTe OTNpaBUTL ANs OTNPaBNeHUs Ballen HaCTPONKK B Npmoop.

Hactpouku pgaHHbIX Knacca 2 um cuéruukos IEC 60870-5

OTa HacTpoWika No3BossieT BaM HacTpavBaTh Anana3oHbl agpecoB 0ObeKTOB 4SS onpoca,
LMKNnyecKkon/nepmogmyeckon nepeaaydm JaHHbIX U COHTAHHOM nepefadn CHETYMKOB C MECTHOW
dukcaumen/cépocom nnm 6es Hero.
YTtobbl HAacTpoOUTb AnanasoHbl aapecoB 0O6HLEKTOB ANs Nepeaayn AaHHbIX:
1. Haxmwnte Hactporku IEC 60870-5 B MeH0 HacTpounku, n 3ateMm HaxmuTe Ha
BKnagke «HacTporku gaHHbIX knacca 2 n c4étdmkoB IEC 60870-5».

,

Onwaw |EC 60870-5 | HacTpoiiki HasHayaemMex Tousk 1 cobeimail [EC 60870-5 HacTpoiiki AaHHem knacea 2 v cueTukos |EC 60870-5 |

Appeca 00 beKTOB HHPOPMALHK ONA NepeaaYH AaHHbI -

No. Tun HauaneHeil | KonuwuecTeo O Gugmin Onpoc Linenmy.d MecTHan Dukcauma |_|
anpec TOMEK onpoc TRYNNGI cnopaguy. | dwmkcaumA | co clpocom

M_ME_TE_1 (CPS5Time2a)
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Omprime CoxparmiTs ... Quncums | Mevats | Orrpaewre | Mongumre |

ITI Cancel | Apply | Help |
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2. BblbGepute TMN 06bEKTA U yKaXnTe AManas3oHbl TOYEK Ansi BKIOYEHUsS] B OTBETbI
onpoca uNW/M  UUKIMYECKYO/Cnopagudeckon nepefadvy AaHHbIX.  TOMbKO
Ha3Ha4eHHble agpeca ToYek 1 obLime agpeca 0OGBHEKTOB MOMYT UCMOSb30BaTLCS
ON1s onpoca U LUMKNnYecko/cnopagnyeckon nepeaayn

MoryT 6bITb BblGpaHbl A0 32 AManasoHOB afpecoB. 3anonHuTe CTPokM noapsa 6es
nponyckoB. MNepBasi nycTas cTpoka ByaeT NpuHATA 3a KOHEL, Crncka AManasoHoB.

3amevaHue:

XOoTHa ABYXTOYEeUHble 06beKTbl 3aHMMalOT ABa COCeAHMX agpeca, Bcerga ykasbisante
dakTnyeckoe KonMYeCcTBO 3anpoLLEHHbIX ABOVIHbIX TOYEK NpuW onpeaeneHnn apyrnx
JunanasoHoB 00HEKTOB.

OnpalumBaeMble 1 LMKNnYeckne/cnopagnyeckmne gaHHble knacca 2 Bcerga
nepegaroTcsa B TOM NOpsigke, B KOTOPOM OHM YKa3aHbl B HacTpolike. Ecnu Bbl
nomMelLaeTe AnanasoHbl TOYEK OOHOIO TUMa B HEMPEPbIBHbIE CTPOKU, OHW ByayT
yNaKoBbIBaTbCSl BMECTE U NepefaBaTbCs C UCMOMb30BaHNEM MUHUMAIbHOMO
KOnmMyecTBa KafpoB.

3. OrtmetbTe dnar «O6LwmMIn onpoc» Ans AMana3oHoB, KOTOPbIE Bbl XOTUTE BKIIOUYNTL
B OOLMI/CTaHLMOHHbIN Onpoc.

4. Bblbepute noaxogsiwne rpynnbl B none «Onpoc rpynnbi» Ans OUanasoHoB,
KOTOpble Bbl XOTUTE BKMOUUTL B onpoc rpynmn. Kaxabii gnanas3oH ToYek MOXeT
6bITb Ha3HaYeH ¥ Ansa rnobanbHoro, U Ans rpynnoBoro onpoca.

5. OtmetbTe dnar «Lmknuy./Cnopagny.» Ons OuanasoHoB, KOTOpble Bbl XOTUTE
BKITHOYUTb B LMKIIMYECKYto/crnopadnyeckyto nepeaady.

AHanorosble ¥ OBOUYHbIE AaHHbIE, OTMEYEHHbIE AN UMKIIMYECKON nepedayuuv, oyoyT
nepefaBatbCa B BUOE UUKNMYECKMX coobuieHui. lNMepuoa umknuyeckon nepepaydv
fanHbiX [EC 60870-5-104 HacTpauBaeTca ¢ nomollbio MeHio Onumm IEC 60870-5.
MHTerpanbHble CymMMbl, OTMEYEHHble And crnopaguyeckon nepepauun, 6yayT
nepedaBaTbCA Kak crnopaguMyeckMe coobLieHus npuv HacTpavMBaeMOM WHTepBarne
CYETUYMKA MeCTHON chrkcaumm/nepeaayn.

6. OtmeTtbTe dnar «MecTHasa dukcaumsy ans pexumos A 1M B nepepaun
WHTerpanbHbIX CyMM C MECTHOW (hukcaumnen.

3ameyaHue:

CueTumkn, OTMEYEHHble Ang crnopaguyeckon nepefaydm 6e3 MecTHOM dukcaumu,
OyoyT nepvoguyeckm coobwaTeCAa NPy 3adaHHbIX  MHTepBanax CYETyuka
dukcaumm/nepenaun nmbo ¢ MPUKCMPOBAHHBIMU 3HAYEHUAMW CYETYMKA, €Crn paHee
Obina BblgaHa KOMaHAa yOaneHHoOro (UKCMPOBaHUA ANs cyeTynkoB (pexum D
MONyYeHUst MHTErpanbHbIX CYMM) UM C PaKTUYECKUMWN 3HAYEHUAMU CHETYMKA ANS
CYETUMKOB, KOTOpPble He BbInn UKCUPOBaHbI.

1. OtmeTbTe donar «dukcaumns co copocom» AN UHTErpanbHbIX CYMM, AN KOTOPbIX
JomkHa BbITb NpUMeHeHa MecTHas dmkcaums co cépocom.

2. Haxmwute CoxpaHuTb... 4YTOObI COXpaHMTb Bally HacTPOMKy B Gase AaHHbIX
npubopa, n HaxmuTe OTNpaBuTb ANS OTNPaBNEHUSA HACTPOWKN B Npnbop.
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aBa 10 YnpasneHue U KOHTPOJib

B aToii rnaBe onucbiBaeTcHd, Kak M3MEHATb pexumbl npubopa, npocmaTpvBaTb M OuULLATb
AvarHocTuky npubopa, a Takke Hanpsmyl ynpaensaTb penenHbiMu Bbixogamu B Bawem PM180 u3
PAS. Yto6bl nony4nts AOCTYN K ONUMsiM ynpasneHus npnbopa, Bawl npubop AomKeH ObITb B pexrmMe
OHNaWnH.

ABTOpM3aums

Ecnu Baw npubop sawmwéH naponem (cMoTpu MeHo kKoHTponsa goctyna B [nase 3), Bam byaet
npeanioXeHo BBECTM Naponb, KOraa Bbl MOCkINaeTe Bally nepeyo KoMaHay B npubop.

TpebyeTcA agTOpM3aLH x|
Maponk: I*
(04 I QTHEHA |

Beeaute naponb 1 Haxkmute OK. Ecnu Bawa aBTopu3aumsi Gbinia ycrnewHow, Bam He GyaeT cHoBa
npeanaraTbCs BBECTU Naporb, NMOKa Bbl HE 3aKpOeTe AMarnoroBoe OkHO.

YnanéHHoe ynpasJsieHue pene

PAS npepgoctaBnsieT BaM BO3MOXHOCTb MNoOcnaTtb KOMaHA4y Ha noboe pene B an6ope mnn
ocBo6OANTL BKITHOYEHHOE pene, KoTopoe paGOTaeT B peXxumMme yaepxaHud, KpomMme TeX, KOTopble
NOOKNKOYEeHbl K BHYTPEHHEMY UCTOYHUKY MMNYJbCOB. 31n pene HaxoaAaATCcAa noa UCKMIYUTENbHbIM
KOHTpOnem an6opa M HEe MOryT ynpaBliATbCA U3BHE.

YUTtobbl nocnaTe KOMaHAy Ha pene, yoeauTechk, YTO KHOMKA OH-NanH &% Ha naHenu MHCTPYMEHTOB
PAS Haxata, B MeHi0 MoHuTop BbiGepute «YnpaBrneHvue/KoHTponb», U 3aTemM HaXmuTe BKNagky
«YaanéHHoe ynpasneHue pene».

Pr180_95 - ¥npasnen HEIKDHTpo_ M

¥panénHoe yNpaEneHe pene ] Pnarm cobbimai ] [warnocmka nprbopa ] KommyHuiawmna ]

Pene | CocTomsdue | Yoanéwdoe/nokanoHoe | BnokwpoBka YoanédHas

No. pene yaepsaHne KoMaHga
1 JaMKHyTO JlokaneHoe HeT —_ hd
2 PazomrHyTO HeT HeT —_ hd U
3 PazomrHyTO Het Het — ﬂ Devats
4 PazomrHyTO Het Het —_ -
5 PazomrHyTO Het Het —_ j m
(] PazomrHyTO Het Het —— ﬂ Monyurts |
T PazomkHyTO HeT HeT —— hd
8 PazomkHyTO HeT HeT —— hd
E] —_ —_ —_— —

=
=

=
=3

=
ra

=
(=]

=
.

=
tn

=
m

ok | Cancel | | Help |

[nsa otnpaBkun yaanéHHon koMaHabl B pene:
1. B none «YpanéHHas komaHga» Ans pere BbloepuTe HYy>XHYI KoMaHay.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM 131



rnABA 10 YAPABINEHME U KOHTPONDL

2. Haxmute OTnpaBuThb.

OKHO MeHH nokasbiBaeT BaM TeKyllee COCTOoAHuE perne, N ABNndeTcda Jim OHO pene C yaepXxaHunem
nocpeacTesom y,CI,aJ'IéHHOVI KOMaHAbl U NOKaJibHO U3 YCTaBKW.

®dnaru cobbiTi Nnpubopa

PM180 npenocTtaBnaeT 64 o6wux dpraros cobbITUiA, KOTOpPbIE NpeaHa3HaYeHb! AN UCNONb30BaHUA
Kak BpeMeHHasi MamsiTb COObITUI B MpOrpaMMMpyemblX yCTaBkax, U MOryT ObiTb NpPOBEpPEHb U
N3MeHeHbl Yepes ycTaBku. Bbl MoxeTe nepeaath cobbITE B YCTaBKY U KOHTPONMPOBaTL ee paboTy
yAAnéHHo NyTeM M3MeHeHUs1 cTaTyca doriara cobbiTust Yepes PAS.

[na Bxoga B MeH0 «®Pnarn cobbITUN» HaXMUTE KHOMKY OH-NarH Ha naHenu MHCTpymMeHToB PAS,
Bblbepute «YnpasneHve/KoHTponb» B MeH0 MoOHUTOpP, M 3aTeM HaxmuTe Ha Bkrnagke «dnaru

COObITUIAY.
PM180_95 - ¥npa BﬂeHmeﬂ(uHTpu_m- &J

YnanéHHoe yrpaenerue pene  Pnari cobbimait l Iwartocmaka npubopa ] KommyHuKawa ]

@nar Mo. CocToAHne @nar No. CocToAHue l
1 Brn. - 33 Beikn. j o op—
2 Boirn. Ihd 34 Boikn. hd
3 Bhikn. - 35 Buikn. - [evams |
4 Beikn. 3 36 Bikn. 3 e
5 Boirn. Ihd 37 Boikn. hd
5 Bhikn. - 38 Bikn. - MonyuTe
T Beikn. 3 35 Bikn. 3
8 Boikn. | 40 Brikn. =] -

ok | Cancel | Help |

[na nameHeHus coctoaHua nara cobbITuS:

1. B none CoctosiHne cdnara cobbiTusa BbibepuTe xenaemoe cocTtosiHne dnara.
select the desired flag status.

2. HaxmuTe OTnpasuTh.

NMpOCMOTP M OYMCTKa ANArHOCTUKM Npubopa

Bbl MOXeTe NpoBepUTL TEKYLLYHO AMArHOCTMKY npubopa n obHynuTb eé vepes PAS.

[lNs BXOA@ B MEHIO HAXMUTE KHOMKY OH-NaH ¥ Ha naHenu MHCTPYMeHTOB PAS, BbibepuTe
«YnpasneHue/KoHTpornb» B MeHio MOHWTOp, 1 3aTeM HaXMKUTe Ha Bknaake «[uarHoctuka npusopay.
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PM180_95 - anaa.ﬂeHMe.’KDHTpo_ @

YnanéHHoe ynpaeneHwe pene ] Prarm cobemin - Ivardocvka npubopa ] KormyHikawan ]

OTraz npubopa CocToAaHue _|

KpuTuyeckas ownka
MoCTOAHHLI OTKA3 (KPUTHY. )

CwmGra naMaTu

AnnapaTHblil cipoc

CGoi DSP/amepeHui
Chon CPU
Cwmra BEINCNHEHHA

Curcime

MonyuTs ‘

Mporpammusiil cpoc

OTENYEHHE NUTAHKA

Copoc npubopa

CGpoc HacTpoek

COoM 4acos (KpUTHY. )
HapyweHne HacTpoer (KpHTHY. )

Huzkoe HanpsseHne Gatapen
COol pacluMpEHHON NAMATH
CGow EEPROM CPU

| o o | | ] o | o | o [

ok | Cancel | | Help |

[1ns 04MCTKM COOLITUIA AMArHOCTUKN anl60pa Haxmute OUYNCTUTD.

CmoTpuTe Koabl anarHoctukm npubopa B MNpunoxeHun E gns cnucka AnarHoCTUYeCKNX KOLOB U UX
3HayeHunss. CmoTpuTe [dumarHoctvka npubopa B [MaBe 2 Ans AOMNONHUTENbHOM WMHGOpMauun o
AnarHocTtuke npubopa.

O6HoBNEeHue YacoB

[nsa obHoBneHnst yacoB peanbHoro BpeMeHun (RTC) B Bawem npubope, BbibepuTe cant npmubopa B
none cnucka Ha naHenu UHCTPYMEHTOB, HAXXMUTE KHOMKY OH-NamH & Ha navenu MHCTPYMEHTOB
PAS, n 3atem BbiGepute «4Hackl npubopa» B MeHio MoHuTOp.

IwnanoroBoe okHO YacoB «Yackl npubopa» nokasbiBaeT TeKyllee BPeMs KOMMboTepa U BpeMms
Bawero npubopa. [ns cuHXpoHu3auum 4YacoB npubopa C Yacamu KOMMbOTEPa HaXMuUTe
YcTaHoBUTL.

Yackl B Bawlem npubope He HyX[aarTcs B NMOACTPOMKE, €CIU OHU CUHXPOHM3UPOBAHbI C BHELLUHUM
MCTOYHUKOM TOYHOro BpemeHu — npuemHnkom GPS nnu cepsepom SNTP.

PM180_95 - Yack peansHOro EpEMEHN h &J
Bpems komnbroTepa: | 18:26:34 14-13-17 ur. MpouMTaTE

Bpems npuBopa: | 18:26:34 14-13-17 Yr.
| 3aKpbITh

HenpepsieHo |

C6pocC CHETUMKOB, MaKCUMMaJIbHbIX 3HaYeHUH u pannos

PAS nosBonseT BaM OYMCTUTb CYHETYMKU aKKyMyNSaUMW 3HEPruu, MakcumarnbHble AeMaHabl
(MakcumanbHble MHTepBanbHble 3HadeHus), pernctpbl MuH/Makc, cHéTymkn M paiinbl B Balem
npubope. Ytobbl OTKpbITE MeHI0 «OuncTkn/Copoc», BbiGepuTe canT npubopa B cnucke Ha naHenu
NHCTPYMEHTOB, HaXMWUTE KHOMKY OH-NaitH ¥ Ha maHenM WHCTPYMEHTOB, M 3aTeM BbiGepuTe
«OumncTkn/Copoc» B MeHio MoHuTOp.
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OumcTin/cBpoc |

CETESTEES

| CHpPOCUTE 3HEPrAW

COBpOCMTE MBKE. MHTEPE. SHAYEHUS

CApoCUTE CYMM. [Tapkd. 3HEPriAM

COpoCMTE MaxX, CyMM. [Tapud. MOWHOCTK

COpoCMTE CHETYMIKM

QuicTTb MitHMakc

OUMCTUTE #ypHaN coBbrmai

QUNCTUTE DEANEI AaHHBIX

O4UCTUTE HYPHANE! OCLMINCrPaMM

CYMCTHTE KYPHAN Nocneaos. cobermii

OuucTiTe HypHan MK

QUUCTHTD HYPHAN BBEPMIAHBIX CODBITIIA

OunCTUTE BCe dains

CHPOMTE CHETYMKM BpeMeHI/cobbiTii

==

oK Cancel |

Help

YTtoO6bl CGDOCMTb HYXHbl€ PerncTpbl, CYETUYMKM NN OYUCTUTL cbaﬁn, HaXXMUTe COOTBETCTBYIOLLYHO
KHOIMKY. Ecnu uenb nmeer Gornee 0OQHOrO KOMMOHEHTA, Bbl MOXeETe Bbl6paTb KOMMNOHEHTbI On4a

cbpoca. OTMeTbTe cooTBeTCTBYIOWME dhnarn u Haxkmute OK.

PM180 YcTponcTBO aBTOMaTU3aLumMmM NogcTaHUM

134



rnABA 11

MOHUTOPUHI NPUBOPOB

NmaBa 11 MoHuTOpUMHI Npu60opoB
NMpOCMOTP AAaHHbIX B peasibHOM BpeMeHU

[aHHble peanbHOro BpeMeHW MOTyT HEMpPEepPbIBHO YMTaTbCS C BaLUMX NPUBOpoB 1 0BHOBMAATLCA Ha
3KpaHe C NepuvoanYHOCTbLIO, BbiIGpaHHOW BaMu B HacTpowkax [NapameTtpsl npubopa.

[nsa nonyyeHnss AaHHbIX peanbHOro BpeMeHu ¢ Baluero npmbopa, Haxas KHOMKY OH-NanH, Bbibepute
canT npubopa B none crnucka CanmTOB Ha NaHenn WHCTPYMEHTOB PAS, yKaXuTe MbIWKON Ha
«MoHuTop AaHHbIX PB» B MeHio MoHMTOP, 1 3aTeM BbiGepuTe HYXHbIN Habop AaHHbIX, KOTOPbIE Bbl
XOTUTe unTaTth ¢ Nnpubopa.

Opranmsaumsa HabopoB paHHbIX

PAS nopgaepxwusaeT 33 nporpammupyembix Habopa AaHHbIX, 40 40 napameTpoB B KaxdoMm, Ans
yYTeHus u3 npubopos B peanbHoMm BpemeHu. Habop #0 npegHasHayeH Ans npocTbix Npubopos, ¢
OorpaHuyYeHHbIM Habopom NapameTpoB, U He pekoMeHAyeTcs Ans ucnonb3osaHus ¢ PM180.

[nsa peopraHusauum HaGopoB AaHHbIX BbIGepuTe “HaGopbl gaHHbIX PB» B MeHo MoHuTOp, unu

S

HaXXmMute KHOI'IKy - Ha NnokanbHOM naHenu WHCTPYMEHTOB..

Habopb! AaHHHbEX

e
Hafopb! naHHbe: PB ]

Hafiop |1 j |Rea|-ﬁme measurements

No Mpynna MNapameTp No Ipynna NapameTp

1 | ®asHble sHA4EHNA hd W1 hd 21 |[Pene hd RO1:18 hd
2 | TazHble FHAYSHHA hd W2 hd 22 | NapameTpol Tapudos hd ACTIVE TARIFF hd
3 | @asHble sHAYEHNA x| v3 x| 23 |®astbie sHaueHuA x| viz hd
4 | ®azHble SHaYeHNA *| I | 24 |®PazHbie sHausHUA - | V23 -
5 | @azHble sHAYEHNUR 3 [ 3 25 | ®aszHble THAYEBHNUA 3 VE) 3
B |®asHbie HaueHnA ﬂ 13 j 25 |— ﬂ f—

7 | ®asHble sHA4EHNA hd KWV L1 hd 27 | — |-

& |@asHble 3HAYEHUA | B2 =l 2 | — x| —

9 | ®azHble sHAYeHNA | BVLE hd I = —

10 | ®asHbie sHa4eHNA x| kvar L1 =] 0 |— = —

11 | hasHbie HaueHNA ﬂ kvar L2 j [ p— ﬂ —_

12 | ®asHble 3HAYEHNA hd kvar L3 hd 32 | — |-

13 | ®asHble 3HAYEHNA || KA hd IS |-

14 | ®asHble 3HAYEHNA x| vALZ =l o34 | — x| —

15 | ®asHble THAYEHNA | KvaLl: - 35 | — | —

16 | OBwmne sHaYeHns 3 KW 3 3k — 3 _

17 | OBwue sHa4SHUA ﬂ kvar j 37 | — ﬂ —_

18 | OBwmne sHaveHns hd kWA hd B |— |-

19 | OBwHe sHAYEHHA hd PF hd 38 | — x| —

20 | Oonond. SHaYeHUA - || FREQ | 40 |— hd

Quucute KonupoeaTe | |
ok | Cancel | | Help

[ns Bawero ynobcTea, YacTb HabOPOB AaHHbIX NPEAYCTaHOBIEHbI, OCTarnbHble HaGoPbl OCTaBMNEHbI
nycTbiMUW. Bbl cBOGOAHBI MOAU(ULIMPOBATL Kak Te, TaK U Apyrue, Mo Ballemy XenaHuH.

Onpoc npubopos

YT06b! ONPOCUTL NPUBOP, HAXKMUTE KHOMKY OH-NakH o Ha naHenun MHCTpymeHToB PAS, 1 3aTem

HaXXMUTE KHOMKY OpaHokpaTHO » unu HenpepbiBHO m Ha nokanbHOM NaHenu WHCTPYMEHTOB.

YTto6bl OCTAHOBUTBL ONPOC, HAXMUTE KHOMKY OCTaHOBUTL B .

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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MOHUTOPUHI NPUBOPOB

Bbl MOXeTe OTKpbITb CTOSIbKO OKOH MOHUTOpa AaHHbIX, CKONbKO BaM HYXHO, Kak Ans pasHbIX
NpuGOpPOB, TaK 1 AN TOro e Npubopa, UCMoNb3ys pasHble HaGoPb! AaHHbIX.

OTKpbITOE OKHO MOHWUTOpPA NPUBA3LIBAETCSH K TEKYLLEMY CalUTy U HE U3MEHSIETCS, €CN Bbl BbibepeTe

OpYyrow canT B CNMCKe CalTOoB.

Bbl MoXeTe npocmaTtpmBaTth NonyyYeHHble AaHHble B hopme Tabnuubl unu B rpadmyeckon popme B

BuAe rpadhuka TpeHaa.

Cne,qyrou.l,aﬂ KapTWUHKa Nokas3blBaeT, KaK BbIMMAaNT TUNOBOE OKHO MOHI/ITOpa AaHHbIX.

16 | 17-12-17 16:22:29 © 164 | 244 129

17 | 171247 16:22:30 | 185 | 243 | 128

18 | 171217 18:22:31 ¢ 184 | 242 129

19 | 17-12-17 16:22:32 ¢ 165 | 243 129

20 | 17-12-17 16:22:33 | 184 | 244 | 130

21 | 17-12-17 16:22:34 © 183 © 241 128

22 | 17-12-17 16:22.35 | 165 : 243 | 128

23 | 171217 18:22:36 : 165 © 245 : 128

24 | 1712417 16:22:37 © 165 & 244 & 129

25 | 17-12-17 162238 | 163 : 241 | 128

26 | 17-12-17 16:22:39 : 164 © 244 128

27 | 1712417 16:22:40 ¢ 165 @ 243 128

28 | 17-12-17 16:22:41 | 165 | 245 | 128

28 | 171217 16:22:42 © 164 © 242 129

ocooooooooooooooooocooocooooooaoo
ocoooooocooooocooooooooooococoocoaoon

30 | 1712417 16:22:43 ¢ 165 ¢ 243 ;130

ocoooooocooooocoooooooooooooocoaooio

ocioooooooooooooooooooocoooooooo

cioooooooooooooooooooooooooooo

ocoooooooooooooooooocoocooooooaon

ocoooooooooooooooooooocoooooooo

ocoocoooooooooooooooocooooooooaoo

ocoooooocooooocoooooooooooooocoaooo

ocioocooooooooocoooooooooooooooo oo

coocoooooooooooooooooooooooo oo

ocoooooocooooocoooooooooooooocoaooio

cocoocooococcccococcoooccncccoaald

1

loToB

-

. Monutop ganHex PB Habop #1 - PM180_95 EI@
= 2 é e 7
PM130_95 MonuTop gavHbix PB HaGop #1 [aHHble peanshoro epemern 17-12-17 16:22:43 -
No. Oaral/epema Vi1 V2 V3 [ M2 |13 | KWL | KWL2 | KWL3 | kvarL1 | kvar L2 | kvarl3 | KVALT | KMALZ | KVALI 3
1 17-12-17 16:22:15 | 164 © 241 (129 0 0 0 0 0 0 M0
2 | 171247 168:2216 | 186 | 245 | 129
3 | AT-1217 16:2216 | 165 | 245 | 128
4 | 1712417 162217 | 166 | 243 | 128
5 | 171217 16:2218 | 164 | 241 128
6 | 17-12-17 16:22:19 | 1684 | 242 | 128
7| 1712417 16:22:20 © 165 | 243 | 129
& | 171247 182221 | 183 | 241 128
9 | 171217 16:22:22 | 164 | 241 | 128
10 | 171217 16:22:23 © 166 | 243 | 128
M| 171217 16:22:24 © 1684 © 241 | 128
12 | 171217 16:22:25 © 164 | 244 | 128
13 | 171217 16:22:26 © 164 | 243 | 128
14 | 171217 16:22:27 © 1683 | 241 | 128
15 | 17-12-17 16:22:28 © 164 | 243 | 128

Onuuun MOHMTOPA AaHHbIX

YT106bl M3MEHUTbL ONUUK MoHuTOpa AaHHbIX, LLENKHUTE NPaBON KHOMKOW MbILLW HA OKHE MOHUTOpAa U

Bbibepute CBovicTea.

CeoiicTea

S

Bua ] Tatmua

Zamuceit B Tabnuue

E—

v He occTaHaenveaTs B Ciy4as
chon.

r

Benuunne:

Hanprxexue

" Bropuuroe

Tok

% MeperqHbIR

" BropudHeii

oK | Cancel

Help
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Ecnu Bbl oTMeTUTe ¢naxok «He ocTaHaBnuBaTh B criyyae cbosi», TO OMPOC aBTOMATUYECKM
BO30GHOBSETCS B Criyyae OLIMOKM CBSI3W, MHaYe ONpoC OCTaHaBNMBAETCs Noka Bbl HE BO30GHOBUTE
€ro BPYYHYH.

MpocmoTp Tabnuubl gaHHbIX

M3meHeHne Bnaa Tabnuubl

PAS MoXeT nokasblBaTb AaHHble NGO B BUAE CBEPHYTOM OOMHOYHOV OOHOBMSIIOLLENCA 3anucy,
nmbo B pa3BepHyTOM MHOTOCTPOYHOM BUAe, KOrAa HOBble JaHHble 3anuchiBaloTCs B NOCNEeAyLWmMX
CTpOKax Tak, YTO Bbl MOXeTe MPOCMOTPETb [AaHHble 3a ANUTeNbHoe Bpemsl HaGnoaeHus (CMm.
KapTUHKY BbilLe).

YT106bI U3MEHNUTL BUA Tabnuupl, LENKHATE NPaBol KHOMKON MbILLW Ha OKHE MOHMUTOpa U Bbibepute
CBepHyTb Ana npocmoTpa B BUAE OAMHOYHOM 3anucw, unu Pa3sBepHyTb Ans npocmoTpa B
MHOrOCTPOYHOM BUZeE.

M3meHeHne KkonnyecTBa CTPOK B MHOFroCTpO4YHOM OKHe

LLlenkHWTe npaBon KHOMKOM MbILLX HA OKHEe MOHUTOpa, Bbibepute CBOMCTBA, 3adanTe KONM4ecTBO
CTpOK B none «3anucen B Tabnuue», 1 3atem Haxmute OK.

Korga Konu4ecTtBo NpoYUTaHHbIX 3anncen NPeBOCXOANT KONIMYECTBO CTPOK B OKHE MOHUTOPA, OKHO
NPOKpYy4YnBaeTCA BBEPX TaK, YTO Hanbonee CTapble 3anncu TepAarTcA.

Bbi60p NepBUYHbIX 1 BTOPUYHbIX e4UHUL

HanpspkeHns 1 Tokn MOryT oTobpaxKaTbCs B MePBUYHbBIX U BTOPUYHBIX eanHuLax. Ytobbl BeibpaTb
nepBUYHbIE NN BTOPUYHbIE €AUHULBI AN MPOCMOTPAa AaHHbIX, LWEMNKHWTE Ha OKHe MOHWUTOpa
npaBon KHOMKOW Mbiww, Bbibepute CBOWCTBA, BbiGEpUTE HYXHble €AVHWLbI ANS HanpsXKeHun u
TOKOB, a 3aTeM HaxmuTe OK.

MpocmoTp TpeHaa BaHHbIX

Ll 9
YUToObl YBUAETE TPEHA AaHHbIX, NpeAcTaBneHHbIX B Tabnuue, HaXXM1MTe KHOMKY iE Ha nokanbHoWn
naHenu UHCTPYMEeHToB. YToObl M3MEHUTb BPEMEHHON MHTEpBan ANs Bawero rpaduka, Haxmute

17 . -
KHOMKY E-I Ha noKallbHOW nNaHenn WHCTPYMEHTOB, U 3aTeMm Bbl6epVITe Xernaemblin nHTEepBan
BpeMeHU.
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Bbi6op kaHanos

YTto6bl BbIOpaTh KaHanbl JaHHbIX AMs1 BalIero TpeHaa, WeENKHUTE Ha OKHe TpeHAa NpaBon KHOMKOW
MbILLK, BbiGepuTe KaHanbl, 0TMeTbTe KaHanbl Ans otobpaxeHus n Haxxmute OK.

Bbi6op L4BETOB M CTUINEN JINHUN

JIHWMM TpeHpa onsa pasHbiX KaHanoB MOryT ObITb MOKa3aHbl Pa3HbIMK LiBETAMU, UCMONb3YS pasHble
CTUMY NUHUI. YTOObI N3MEHUTb LBETa UNU CTUMKU NNHUNA, LENKHUTE Ha OKHE TPeHada NpaBoun KHOMKON
MbIlwK, BbIGepuTe CBONCTBA NepeanTe Ha BKNaaKy SKpaH, HACTpOMTe LBeTa U CTUMW ANs KaHanos,
a 3atem HaxmuTe OK. Bbl Takke MOXeTe N3MEHUTb LiBeTa hoHa U NIUHUIA CETKM.

Ucnonb3oBaHue NUHUIA MapKepa

OKHO TpeHaa UMeeT [ABe CHHME NMYHKTUPHbIE NMHUM Mapkepa. J1eBbln MapKep yKasblBaeT HayarbHy0
No3vLMIo ANs BbIYNCNEHNS CPeOHEro Y MMKOBOTO 3HAYEHUI, a NpaBblii Mapkep yka3sbiBaeT KOHEUHYHO
no3numio.

YT0bbl M3MEHUTb MOMOXeHUe Mapkepa, LENKHUTE MpPaBOW KHOMKOW MbIWM HA OKHE TpeHaa U

BbIGepUTE «YCTAHOBUTH MapKep» Ui HAXKMUTE KHOMKY <t Ha NaHesim MHCTPYMEHTOB OKHa, a 3aTeM
LLIeNIKHATE NEeBOW KHOMKOW MbIWW B TOYKE, FAe Bbl XOTUTE MOMECTUTb Mapkep. Bbl Takke moxeTte
nepetawmTb 0ba Mapkepa MbILLbI UM UCMOSb30BaThb KIaBWLLM CO CTPENKaMu BNpaBo M BMEBO Ha
KnaBuatype, 4Tobbl U3MEHUTL NONOXeHVe Mapkepa. [Nepes Mcnonb3oBaHWEM KnaBnaTypbl HAXMUTE
Ha obnacTb TpeHAa C NMOMOLLbIO MbILLK, YTODLI KaBuaTypa Morna nosyymTb Ball BXOZ,.

NU3mepeHunsa denbta

YT0bbl M3MEpPUTb PaccTosiHUe Mexay ABYMsi TouKamu TpeHAa, HaXmute kHomky denbTa & Ha
naHenu MHCTPYMEHTOB, LUENKHUTE NIEBON KHOMKOW MbILUM B MEPBON TOYKE M 3aTeM LUEMKHUTE Ha
BTOpOW Touyke. [NepBas GasoBas Touka (PMKCMpOBaHa, MOKa Bbl HE 3aKpbiBaeTe U MOBTOPHO He
oTkpbiBaeTe [lenbTa, B TO BpeMs Kak BTopasi To4ka MoXeT ObiTb pasmelleHa B 1lobom mecTe NHUM
TpeHaa. Bel MoxeTe nameputb AenbTy B 060Mx HanpaBneHnsx. Ytobel 3anpetuts [lenbta, HaxmuTe
kHonky [fenbTa ele pas.

Mcnonb3oBaHne macwrtabupoBaHusa (Zoom)

Bbl MmoxeTe ncnonb3oBaTb roOpu3oHTaribHoOe N BepTUKarnbHOe MaCLIJTa6I/|pOBaHI/Ie Aana n3MeHeHua

pasvepa Balero rpaduka. Vcnonb3ynte KHOMKU ‘} '”‘ Ha Ballen foKanbHOW naHenu
WHCTPYMEHTOB, NpeACTaBnstolLiMe 3ereHble CTPENKU ANt YBENUYEHUS UM YMEeHbLUEHUS rpaduka
TpeHaa. Kaxablh LwWen4yok Ha 93Tux kHonkax pgdaet Bam  100-npoueHTHOe ropu3oHTanbHoe
MacwTabvpoBaHue. [IBe  KHOMKU 'E'l 'El npeacTaBnsaoWme  yBENMUUYUTENbHOE  CTEKIO,
obecneymBaloT NnponopuuoHasnsHoe yBenuyeHe B 0601x HanpaBneHnsix.

CoxpaHeHue aaHHbIX B chamn

YT100bI COXpaHWTb NPOYUTAHHbIE AaHHbIe B hanrn, Haxmute KHonky CoxpaHuTb E na nanenm
uHCTpymeHTOB PAS, BbibepuTe nanky, rge Bbl XOTWTE COXpaHuTb Baww pannel, Bbibepute
CylecTByOLY0 6a3y AaHHbIX UNN BBEAWTE MMS HOBOW 6a3bl AaHHbIX, M 3aTEM HaXMWUTE KHOMKY
CoxpaHuTb. Bo nsbexaHune nytaHuupbl, HE coxpaHsnTe dannbl AaHHbIX B nanky “Sites”, roe no
ymMonyaHuio pasmeluatotcs 6asbl 4aHHbIX CalToB.

MNMeuyaTb AaHHbIX

YT06bI pacneyatatb cobpaHHble AaHHble, HAaXMUTE KHOMKY & Ha nanenu UHCTpyMeHTOB PAS,
BblIbepuTe nNpuHTEp, 1 3aTem HaxmuTe kHonky OK.

YTtobbl yBUAETH, Kak OyayT BbIMMsSAeTb AaHHbIE HA nevaTu, BbioepuTe NpeaBapuTenbHbIN MPOCMOTP
B MeHto Pann.

KOﬂMpOBaH ne AaHHbIX

Ons konupoBaHuWs BCel Tabnuubl AaHHbIX unu 4Yactn Tabnuubl B Clipboard unn B pgpyroe
npunoxeHue, Takoe, kak Microsoft Excel nnn Word:
1. LWénkHNTe Ha OKHE MOHWUTOPA AaHHbIX MPaBOW KHOMKOW MbIK W BbibepuTe
«BblgennTb BCEy», Nnu WENKHUTE Ha NIEBOM BEPXHEM Yriy Tabnuupl AaHHbIX (rae
oTobpaxaeTcs MeTka “No.”).
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2. LUénkHunTe Ha OKHE MOHMTOPA AaHHbIX NPaBOW KHOMKOW MbILLM CHOBA, 1 BblbepuTe
Konuposatb, wnu wWEénkHnTe Ha KHonke KonuposaTb Ha naHenu
MHCTpymeHToB PAS.

3. 3anyctuTe npunoxeHue, B KOTOPOE Bbl XOTUTE CKOMMPOBATb AaHHbIE, MOMECTUTE
Kypcop B npaBuIibHOE MeCTO, U 3aTeM LLENKHUTE Ha KHomMke Paste B Ha navenu
WHCTPYMEHTOB NPUIOXeHus, i Beibepute Paste B meHio Edit.
Ecnu Bbl XOTWTE KONMPOBaTb TOSBKO YacTb AaHHbIX, BbIOEPUTE MbILLbI, YAEPXKMBASH HAXATON NEBYHO
KHOMKY MbILLUW, CTPOKW U cTONGLbI B TabnuLe, KOTopble Bbl XOTUTE CKOMMPOBATb, @ 3aTEM HAXMUTE
KHoMKy Konuposatb Ha naHenu MHcTpymeHToB PAS.

Perncrpauma paHHbIX B pearibHOM BpeMeHM

PAS nossonsieT BaM perMcTpmMpoBaTth onpalumBaemMble AaHHble B 6a3e faHHbIX aBTOMaTUYECKU, B TO
BpPeMsi, Kak OH OBHOBMNSIET OKHO MOHUTOPA AaHHbIX Ha 3KpaHe.

[ns HacTpoVKkn onuMn perncTpaummn B peanbHOM BPEMEHN:
1. OTKponTE OKHO MOHUTOpPA OaHHbIX NS BbIbpaHHOro Habopa AaHHbIX.

2. Haxmwute kHoOMKy % Ha naHenm WHCTPYMEHTOB OKHa, Nnbo BbIbepuTe
«lMapameTpsbl pernctpatopa PB» B meHio MoHuTOp.

3. BbibGepute 6a3y faHHbIX Ansa 3anucu, nmbo BeeguTe MM HOBoW 6asbl
OaHHbIX 1 BbIbepuUTe narky, rae Bbl XOTUTE COXPaHUTL €e.

4. 3apganTe Konn4ecTso Tabnuy U KONMMYECTBO 3annCcel B Ka)kaonm Tabnuue,
KOTOpble Bbl XOTUTE 3anucCbiBaThb.

5. YcraHoBuTe nepuog obHOBNEHUS, KOTOPbIN 3a4aeT NEPUOANYHOCTb
aBTOMATMYECKOW 3anncy AaHHbIX B 6a3y AaHHbIX. OH JOMKeH AennTbes
HaLeno Ha nepuoaa onpoca, KOTOpbIN Bbl 3a4anv B MeHto MapameTpel
npubopa.

6. Haxmute CoxpaHuTtb.

Korga Bbl 3anyckaeTe onpoc npw6opa, PAS aBTOmMaTn4ecku COXpaHAeT NpoYvYnTaHHbIe 3annucu B 683y
OaHHbIX C NepuoanyHOCTbHO, KOTOPYH Bbl onpeaenunu. KHonka @ Ha naHenn WMHCTPYMEHTOB
OOIMKHa oCTaBaTbCA HaXaTow BCe BpeMd, Noka BedeTcAa 3anncCb AaHHbIX. Bbl moxeTe BpeMeHHO
NPUOCTaHOBUTb 3anMUCb NyTeM OTXaThUA KHOMKK % M 3aTeM BO30OHOBUTH perncrTpauunto, Koraa
noxenaete, HaXaB KHOMKY CHOBAa.

NMpocMOTp B peasibHOM BpeMeHU
MMHMMAa/IbHbIX/ MAKCUMaJIbHbIX 3HAYEHUMN

[ns 4TeHus B peanbHOM BPEMEHW PErMcTpoB MUHMMarbHbIX/MakCUMarnbHbIX 3HAYEHUI C BaLlero
npubopa, HaxaB KHOMKy OH-nawviH, Bblibepute cant npubopa u3 cnvucka CanWToB Ha nNaHenu
WHCTPYMEHTOB PAS 1nun B okHe canToB, B MeHto MoHuTOop ykaxuTe Ha «MoHuTtop Mun/Makc PB», 1
3aTeM BblbepuTe HYXXHbI HABOP AaHHBIX, KOTOPbIE Bbl XOTUTE YATaTb C Npubopa.

PAS nopaepxvBaeT 9 nporpaMmmpyembix HabopoB AaHHbiX Ao 40 napaMeTpoB B Kax4om Ans
YTEHUSI MUHMMANbHLIX W MaKCUMarmbHbIX 3HayeHuid. [ns peopraHusauuM HaboOpoB AaHHbIX

BblGepuTe Habop AaHHLIX B MEHI0 MOHUTOP UMK LLEMNKHWUTE Ha KHOMKe Ha NaHenm MHCTPYMEHTOB.
Bbl MoxeTe MoaudmumpoBaTth Habopbl AaHHbIX YAOGHbLIM Ans Bac 0GpasomM.

[Nsi YTeHWs1 BbIGPaHHbBIX AaHHBIX MUHUMaTbHBLIX/MAKCUMarbHbIX 3HAYEHWIM HAXXMUTE KHOTKY OH-NaiH
Ha MaHenu MHCTPYMeHTOB PAS, 1 3aTeM LWENKHUTE Ha KHoMKy OaHokpatHo W .

Bbl MoXeTe coxpaHuTb nony4vyeHHble AaHHble B dann nnn HaneyaTaTb UX TEM Xe cnocobom, 4To
onuncaH B nNpeabigyuiemM pasgene.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM 139



rnABA 11 MOHUMUTOPMUHI NPUBOPOB

MpocMoTp ocUuM/IOrpaMM B peasibHOM BPEMEHM

YT1obbl NpoYMTaTh B peanbHOM BPEMEHW ocuunnorpammbl C Ballero npubopa, BbibepuTe cawit
npubopa M3 cnucka cCamToB Ha NaHenM WHCTPYMEHTOB, UM B OKHE CanToB, W 3aTeMm Bbibepute
«MoHnuTop ocuunnorpamm PB» B MmeHio MoHuTOp.

Onsa 4TeHnsa ocuunnorpaMm, HaXmMuTe KHOMKY OH-NavH Ha naHenu MHCTpymeHToB PAS, u 3atem
HaXMuTe Ha KHomnky OfHOKpaTHO B vnn HenpepbisHo W Ha nokanbHOW NaHenn UHCTPYMEHTOB.
HaxmuTe Ha kHonky OCcTaHOBUTb B 4TO6bl OCTAHOBUTL HEMpPEPbIBHbIN OMpPOC.

PAS 06bl4HO 4MTaeT BoCeMb 4-NepuofHbIX ocuunnorpamMm nepemenHoro toka (V1-V4 un 11-14) ¢
BblIbOpKOM Ha YacToTe 128 BLIGOPOK Ha nepuod. Ecnun Bbl XOTUTE NonyyaTh TOMLKO OCLMNNorpamMmmebl
Ha BbIGpaHHbIX pasax, Bbibepute CBoncTBa B MeHO KoHdurypauus, LWENKHUTE Ha BKNagke
MpegnoyteHuns, oTmeTbTe hasbl, KOTOPbIE Bbl XOTUTE OnpalumBaTh, 1 3atem Haxmute OK.

[nsa npocMoTpa ocLMnnorpaMm aHanoroBbiX BXOAOB UMK AN U3MEHEHUs1 kKaHanos, oTobpaxaeMbix
B OKHE, LUEMNKHUTE Ha OKHe OCuMMnorpaMMbl NpaBoi KHOMKON MbILK, Bblbepute KaHanbl, oTMeTbTe
KaHarbl, KOTOpble Bbl XOTUTE OTOGpaXxaTb, 1 3aTem Haxmnte OK.

MpoynTaHHble ocumunnorpaMmmMbl MOryT ObITb OTOOPaXXeHbl B pa3HOM BUAE, Kak NepekpbiBaloLLnecs n
HenepekpbIBaloLMecs ocuunnorpaMmel, kak rpad RMS nepvop 3a nepvogom, Wnn Kak CnekTp
rapmMoHuK B Buae rpada unu tadnuubl. CmoTtpute lMNpocMoTp ocumnnorpamm B nase 13 gns
UHdopMauum 06 MCNonb30BaHNK pasHbiX BUAOB NMPOCMOTPa OCLMITIIOrpamm.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM 140



FrnABA 12 YTEHUWE 3ANUCAHHBIX ®AXUNOB

'naesa 12 YrveHue 3anmucaHHbIX pannos

Mporpamma PAS paeT BaM BO3MOXHOCTb uYuTaTb hamnnbl COObITUIA, AaHHBLIX M OCUMNNOrpamMm,
3anncaHHble BaWMmm npubopamu, 1 CoxXpaHsTb UX B doaisbl Ha BalweM komnbloTepe B hopmate 6a3
AaHHbIX Microsoft Access.

dainbl MOryT 3arpykatbCs Mo Bawemy TpeboBaHWO, WM Nepuoauyecku Yepes [ucneTyep
COXpaHeHVs1 (hanoB, KOTOPLIA COXpaHAeT AaHHble ¢ NpUGOPOB aBTOMATUYECKU MO 3agaHHOMY
pacnucaHunio, HanpuMep, exenqHeBHO, eXeHeAeNbHO UM NOMECHAYHO.

Ecnn Bbl He u3ameHseTe Balwy uenesyto 6a3y AaHHbIX Ans npubopa, To HOBble AaHHble GyayT
£06aBnATLCA B TOT e haiin, Tak 4To Bbl MOXETE NofyyaThb AONroBpPeMeHHbIe NPodunn AaHHbIX BHE
3aBMCUMOCTM OT BbIBpaHHOM BaMy CXeMbl COXPaHEHWS.

CoxpaHeHue channos no rpebosaHmio

CmoTpu pasgen YUteHve u coxpaHeHue ainnoB B pykoBoAcTBe nonb3oBatens PAS 0 TOM Kak
npoYMTaTh N COXpaHUTL dannsl M3 npubopa no Ballen KomaHae.

Ucnonb3oBaHue [iucnetryepa coxpaHeHus channos

CmoTpu pasgen YTteHue n coxpaHeHue airioB B pyKOBOACTBE nonb3oBaTens PAS o ToM Kak
HacTpouTb [lucneTyep coxpaHeHnsa annoB Ans aBTOMATUYECKOro COXpaHeHUs Ballmx dhannos.

UreHnue cpannos craructukm NKIJ

®annbl ctatncTmkm nokasatenen KO NOCT 32144-2013 nnm EN 50160 (B 3aBMCMMOCTM OT Onumn
npubopa) MoryT ObiTb NPOYMTaHbl M CcoOXpaHeHbl B 6ase [AaHHbIX OBbIYHLIMW CpeacTBaMU,
ONMUCaHHbIMM BbILE, @ TakKe Yepe3 chneumanbHble KOMaHAbl MEHI0. Tekyllee COAEPXUMOoe
CYETYMKOB CTaTUCTUKM MOXKET ObiTb MPOYMTAHO U COXpaHeHOo B Gase AaHHbIX No TpeboBaHuio Yepes
OTAENbHYIO KOMaHAY MEHHO.

Ucnonb3oBaHue [lucnetyepa coxpaHeHus cpannos

OTtmeTbTe dnaxkn dannoB AaHHbiX #9 n #10 npu Bbibope annoB AN CoxpaHeHus (CMOTpuU
Mcnonb3osaHune [lucnetyepa coxpaHeHus dannos).

Bribepute exenHeBHOe unu exeHegenbHOE pacnucaHve coxpaHeHus Ans anrnoB CTaTUCTUKK
cootBeTcTBua TOCT 32144-2013 nnm EN50160 B 3aBUCMOCTM OT BbIGpaHHOrO nepuoaa OLEHKU
nokasatenen KO B Bawwem npubope.

YreHue channoB ctatuctuku MK no Tpe6oBaHuio
YTto6bl NpoYMTaTh ¥ COXpaHUTb dainbl CTaTUCTUKKM cooTBeTCTBMS MK3:

1. B meHto Peructpatopsl Boibepute CoxpaHUTb CTAaTUCTUKY COOTBETCTBUS
MK3 FOCT 32144 (EN 50160).

2. BblbepuTte 6a3y gaHHbIX 4ng 3anucu, nubo BBeguTe MMsi HoBOW 6asbl
OaHHbIX 1 BbIDEpUTE narky, rae Bbl XOTUTE COXPaHUTL ee.

3. Haxmute OK.
YTteHue oH-naH ctatuctuku NMK3

Cuetumkn ctatuctukm FTOCT 32144-2013 wvnm EN 50160 XxpaHAT NpOMEXyTOuYHble pes3ynbTaThbl
uamepeHun nokasatenen K3 ¢ mMoOMeHTa Havana TeKywlero nepvoga OUEHKM U MOryT ObITb
coxpaHeHbl B 6a3e AaHHbIX M MPOCMOTPeEHbI B Nioboe BpeMs B NpoLecce U3MepeHuii, BHe CBS3N C
danamm cyTouHom ctatucTukm cootsetctams MKS.

YT106bl NpoOYMTaTh U COXpaHUTb TEKyLLlee coaepXmmoe cHéTymkoB ctatucTukm FOCT 32144-2013
unu EN 50160:

1. B meHto PeructpaTopbl Bbibepute CoxpaHuTb OH-NanH ctatuctuky MK
FOCT 32144 (EN 50160).

2. Bblbepute 6a3y gaHHbIX ans 3anvcu, nnbo BBeanTe MMsi HOBOM 6asbl
OaHHbIX 1 BbIDEpUTe narky, rae Bbl XOTUTE COXPaHUTL ee.
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3. Haxmurte OK.

3anucy oH-nanH CTaTUCTUKM MapKUPYOTCS Kak OH-NarH cobbiTsa 1 He ByayT yunTbiBaTbCA B OTYETaX
cooteTcTBUSA [MK3.

CmoTpu [MpocmoTp oH-narH ot4éta MNK3 EN50160 Ans nHgopMaumm 0 TOM, Kak MPOCMOTPETb OH-
naviH oT4éT MK ans nocnegHen oH-NamH CTaTUCTUKK, COXPaAHEHHOW B 6a3e AaHHbIX.

MpocmoTtp channosB gaHHbIX OH-JTAWUH

YacTo GbiBaeT nonesHo NMpoOCMOTPeTb onpedeNieHHY 4YacTb 3anucaHHbIX OaHHbIX OH-NavH B TO
BpeMsi, Koraa Bbl oXugaeTe NosiBNeHMs1 HEKOTOporo cobbiTns B dpannax npubopa. PAS gaet Bam
BO3MOXXHOCTb NpOYMTaTh 3anMcaHHbIe AaHHble U3 onpeaeneHHoro anna 6e3 coxpaHeHus nx B 6ase
OaHHbIX.

[poynTaHHble OaHHble 6y,u,yT nokasaHbl TOMbKO B OKHE Ha aKpaHe KomnbtoTepa. Bbl mMoxeTe
3anncaTtb UX B 6a3y AaHHbIX BPYYHYHO, €CITN 3aX0TUTE COXPaHUTb UX 114 nocneayrLiero aHanmaa.

YT06bI NpOCMOTPETL MHOPMaLUo M3 onpeaeneHHoro davina B Bawem npubope:

1. YOGeawutecnb, YTO KHOMKA peXUMa OH-TNarH ¥ Ha naHenm WHCTPYMEHTOB
PAS HaxarTa.

2. Bbibepute cant npubopa u3 cnucka canToB Ha NaHeNn MHCTPYMEHTOB UMK B
OKHe CalToB.

3. B meHto Pernctpatopsbl BbibepuTte dalin, KOTOpbIN Bbl XOTUTE MPOCMOTPETb.

4. Y10o6bl ONPOCUTL NPMBOP, HAXKMUTE KHOMKY B Ha nokanbHol naHenm
WHCTPYMEHTOB.

OGpaTVITe BHMMaHWME Ha TO, YTO B 3TOM peXunmMme 4YnTaroTCA TOJIbKO HOBbl€ 3anncun, KoTopble Obinn
3aperncTpnpoBaHbl I'IpVI60p0M C MOMeHTa nocrnegHero 4yteHus cpavna. Ecnn Bbl XoTute
NpoOCMOTpPEeTb cba|7|n CHa4vana, HaXXmMuTe KHOMKYy o Ha naHenn MHCTPYMEHTOB N 3aTeM HaXmute

KHOMKY 4 , YToObI NepeunTaThb Gans.
3AMEYAHUA

1. Tpu YTE€HMU MHOTOCEKUMOHHbIX (pannoB Npodnnsa Harpyskm u CTaTUCTUKN
MK3 Tonbko gaHHble nepBon cekumu danna mMoryT ObiTb MPOYNTaHbI B
pexXnMMe OH-NanH.

2. B pexume OH-naviH ocumnmnorpamMmmbl YATaOTCA MO OOHOM 3anucu un He
CBA3bIBAOTCA B CEpUM, TaK 4YTO cobbITusA, Andwmecs 6onblue BpeMeHu, Yem
COAEpPXUT ogHa 3anuck darna, He MoryT ObITb MOKa3aHbl Kak OfHa
ocuunnorpamma.

CmoTpm B Mnase 13, MpocmoTp 3anmncaHHbIx Ganaos, 4aa MHGopmaummn no
MCNO/Ib30BaHMIO PA3/INYHbIX BUAOB NPOCMOTpa Gpalinios.
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nasa 13 MpocMoTp 3anMcaHHbIX ¢haivioB
O6wyme onepauumn

OTkpbiTHEe 3anucaHHoro camna

YT106bl OTKpLITL Tabnuuy danna 6a3bl AaHHbIX, B MeHo ®ainn Bblibepute OTKPbITb, UK HAXMUTE

KHOMKY & Ha naHenm uHctpymeHToB PAS. B none Tun daina Beibepute «basbl AaHHbIX Access
(*.mdb)», BbIOepuTe Nanky, rae pacnonoxeHbl Bawwy dainbl, U LenkHUTe Ha 6ase AaHHbIX, KOTOPYHo
Bbl XOTUTE OTKPbITb. Ha npaBon naHenu wenkHuTe Ha Tabnuue, KOTOPYK Bbl XOTUTE OTKPbITb, U
3aTtem HaxmuTe KHomnKy OTKpbITb, NMMOO LWEeNKHNTE Ha Tabnuue ABaXabl.

KonupoBaHue paHHbIX

[ns konvpoBaHusa Bcen Tabnuubl AaHHbLIX UK rpada, nnu Yactn gaHHeix B Clipboard nnu B gpyroe
npunoxeHue, Takoe, kak Microsoft Excel unun Word:

1. LénkHW1Te Ha OKHe AaHHbIX MPaBOW KHOMKOWN MbIlKW 1 Bbibepute «Bbiaenntb BCE,
UNu WENKHNTE Ha NeBOM BepXHeM yrny Tabnuubl AaHHbIX (rae oTobpaxaeTcs
meTka “No.”).

2. LWénkHnTe Ha OKHEe NpaBOoW KHOMKOWM MbILLX CHOBA, 1 BbibepuTe KonuposaTtb, nnu
LWEnkHUTe Ha kHonke KonnpoeaTb Ha NaHenn UHCTpPyMeHToB PAS.

3. 3aI'IyCTI/ITe npunoXxeHme, B KOTOPOE Bbl XOTUTE CKONMMUPOBATb AaHHbIE, MOMEeCTUTe

KypCOp B NMPaBUIibHOE MECTO, U 3aTeM LWENKHUTe Ha kHorke Paste B Ha navenn
WHCTPYMEHTOB NPUIOXeHUsi, unu BelbepuTte Paste B meHto Edit.

CoxpaHeHue paHHbIX B chann

YT10ObI COXpaHWUTb AaHHbIE N3 OTKPbLITON Tabnuubl B 6a3y AaHHbIX, HAXKMUTE KHOMKY E wa navenu
UHCTpymMeHTOB PAS, BbiGepuTe cyLlecTBytoLyto 6a3y AaHHbLIX UM BBeAMTE MMS HOBOW 6a3bl
AaHHbIX, 1 3aTeM Haxxmute KHornky CoxpaHuTb. Bo n3bexaHune nyTtaHuLbl, HE coxpaHsanTe dainbl
AaHHbIX B Nanky “Sites”, roe no ymonyaHuio pasmellaroTcs 6a3bl AaHHbIX CafToB.

Meuarb OTYUETOB

YT06blI pacnevataTb OTYET AaHHbIX, HaXMWUTE KHOMKY &8 Ha naHenu NHCTPYMeHTOB PAS,
BblIbepuTe nNpuHTEp, 1 3aTem HaxmuTe kHonky OK.

YT06bI yBUAETDL, Kak OyayT BuIrMAAeTb AaHHbIE Ha neyaTn, BeibepuTe MNMpeaBapuTenbHbIN NPOCMOTP
B MeHto Pawn.

HacTtpounku onuun npocmoTtpa
Bbi6op c¢hopmaTa AaThbl

YT100bI M3MEHNTL hopmaT oTobpaxeHusi aatbl PAS, B MeHio KoHdurypaums BeibepuTe CBolicTBa U
oTKpowTe Bknaaky NpeanoyteHusi, BbiGepuTe NpeanoYTUTenbHbln doopMaT U pasgenutens aathbl
3aTeM Haxmute OK.

Bbi6op ¢hopmaTa MeTkM BpeMeHuU

B Tabnuuax carnoB meTka BpeMeHN HOpMarnbHO MokasbiBaeTcs ¢ paspelueHnem 1 mc. Ecnu Bawe
NpuUnoXeHne He NoaaepXuBaeT ATOT hopMaT, Bbl MOXETE MHCTPYKTUpoBaTb PAS He nokasbiBaTb
MunnuncekyHabl. Ytobbl n3MeHWTb opMaT 3anucu n oTobpaKeHUs METKM BPEMEHW, B MEHIo
Kondwurypauma Boibepute CBowictBa wu  oTkpowite Bknagky [pegnodvteHus, Bbibepute
npeanoyTUTENbHBIA hopMaT OTOBpaXeHNst BpeMeHU, 1 3aTeM Haxxmute OK.
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EOuvHuubl HapylweHus hopMbl HanpPsXeHUs

Mpu nporpammupoBaHuM Tpurrepa HapylleHus OpMbl HanpsbkeHus B Bawem npubope, nopor
cpabaTtbiBaHUA TpUrrepa MOXeT ObITb YCTaHOBIEH UMW B NPOLEHTaX OT HOMUHAMNbHOIO HANPSKEHUS,
unn B BonbTax RMS. [na nM3MeHeHus eauHUL, HapyleHus popMbl HaMpshKeHUs LUEMNKHWUTE Ha
Bknagke [lpeanoyteHunss B gnanoroBoM okHe KoHdurypauusa -> CBOWCTBa, U MOCIE HY>XHOro
n3MeHeHust Haxmute OK.

MpocMoTp )KypHasna cobbITuM

XKypHan cobbiTuii cogepXvT nHdopmMaumio o cobbITUAX, CBA3AHHBIX C BHYTPEHHEW AMAarHOCTUKOWN
npubopa, N3MEeHEHNEM HACTPOEK M YCTAHOBKOW 4acoB, a Takke cOpocom pernctpoB u ¢awnos, u
cpabaTtbiBaHMEM NporpaMmmupyeMbix ycTaBokK. XKypHan cobbiTuii oTobpaxkaeTcs B Buae Tabnuubl, no
0fHOMY CcOOGbITUIO B CTpoKe. MNMonb3yiTeck NPOKPYTKON OKHA, YTOObLI MPOCMOTPETL BCHO TabnuLy.

1417 - e o el L = D o)

PAS V1.4.17 - [C:\Pas_1_4_17_160517] - Xypnan coberrwii - NNN
YP!

Qaiin Mpaska Bna Monwrop Pernciparopei  Hacrpoiikm Kongurypauns  Oruerer Okwo  Crpaska

SEH@ e S @ o[ ss SlmB--8- 8 < 02 8RS T

At & h 00 7|

HNN 3ypHan coObiTHA 19-12-17 17:07:22
Cobbrrne Npuainta WecToMmeTounmK Snauenne Sogenr
03-01-16 12:42:39.566 - Hacsl 26-12-15 08:51:00 = Machl ycTaHo!
1401-16 08:47.:28 955 g Annaparh. it chpoc
14-01-16 08:48:02.084 " Brewnnn IRIG-B: HeT curnana
170116 12:35:29.483 | Evdl: Brewnss OTKN. MUTEHKA
18-01-18 11:21:19.000 i Brewnss Bin. nuTakmna
180118 11:21:38.085 : BHellHRR IRIG-B: eT curiana
03-03-16 23:13:20.074 " Brewnsa OTrn. nuTaHnA
05-03-16 11:04:26.000 " BHewHnn Bkn. nuTakua
0570318 11:04:36.098 7 EV:407 Brewnss IRIG-B: HeT chriana
05-03-16 11:05:19.889 Brewnss OTrn. nuTaHns
050318 11:08:11.000 " Ev:408 BHewnan Brn. nuTakua
05-03-16 11:08:21.095 i Brewnss IRIG-B: HeT curhana
BHewHnn OTKN. NUTaHKR

Brewnss Brn. nuTanua
Brewnnn IRIG-B: HeT curnana
BrewnnAn OTHN. MUTEHKA
Brewnss Bin. nuTakmna

10-03-1608:05:41.098 : BHElWHAR IRIGB: HeT curuana

C:\Data\PAS_Work\PM180 files_170715\PM180_NNN_Logs.mdb

19-12-17 17:07:56

Bbi60Op NepBUYHbLIX U BTOPUYHbIX e4UHULY

HanpsipkeHusa n Tokm MoryT oTobpaxaTbCs B MEPBUYHBIX MW BTOPUYHbIX eanHuuiax. Ytobel BeibpaTh
nepBUYHbIE NN BTOPUYHbIE €AMHNLbI ANA NPOCMOTPa AaHHbIX, LWEMKHUTE Ha OKHE NPaBOW KHOMKON
MbilwK, BbibepuTe CBONCTBA, WENKHUTE Ha Bknaake BenunuvHel, BeiGepute HyXHble eQnHuLbl AN
HanpsKeHW 1 TOKOB, a 3aTteM Haxmute OK.

PunbTpaLmA U COPTUPOBKA COObLITUN

Bbl MOXeTe Mcnonb3oBaTb uIbTPauMio 3anucer U paboTaTb ¢ Habopom 3anucei, KoTopble
OTBEYaloT BaLUMM KPUTEPUSAM.

Onga dunsTpaummn cobbITUn HaxXMUTE KHOMKy OunbTp ﬁ" Ha NaHenu WHCTPYMEHTOB OkHa, Nnbo
LLleNKHUTE NpaBo KHOMKOM Mblwn Ha Tabnuue u Bbibepute Punbtp. Beibepute kateropmm cobbiTuii,
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KOTOpble Bbl XOTUTE BUAETL, U 3aTeM HaxmuTe OK. PAS BpeMeHHO CKPOeT 3anucu, KoTopble Bbl HE
xotute 0T06pa)KaTb.

3anucy o cobbiTnax 06bIYHO NOoKasbIBaOTCA B nopsgke, GasupyoweMmcs Ha gate u BpeMeHu mx

nosieneHus. Bbl MoxeTe OTcoOpTMpOBaTb COObLITMA MO Aate u/unu kateropum cobbitms. [OAns
A
N3MEeHeHUs nopsiaka COPTUPOBKM HaxKMUTE Ha kHornky CopTupoBka Z* Ha naHernu WHCTPYMEHTOB

OKHa, UMK LLENKHUTE NpPaBOM KHOMKOM MblM Ha Tabnuue u Bbibepute CopTvpoBka. Bribepute
Xenaemblii NopsaoK COPTUPOBKU, U 3aTeM HaxxmuTe OK.

CeAsb C ocuyunnorpaMmmamMmm n 3anmcamMm AaHHbIX

Ecnu Bbl 3anporpamMMupoBani ycTaBky Ha perMctpauuto onepauuii B XXypHane cobbiTui, 1 Bawa
ycTaBKa WCMosb3yeTcs Kak TpUrrep AJ1s 3anycka perucrpatopa OCLUnnorpamMM Unu peructpaTopa
OaHHbIX, To PAS MOXeT aBTOMaTWYECKM YCTAHOBUTb CBSA3M MEXAy COObITUAMM K 3anucamu
OCLMNOrpamMM 1 AaHHbIX B Tabnunuax 6asbl gaHHbIX.

MaoeHTudmkaTopbl cobbITURi, AN KOTOopbix PAS Hawen cBA3aHHbIe C HAMU AaHHble B 6a3e AaHHbIX,
BbIAENATCHA CUHMUM LiIBETOM.

[Ons npocmoTpa cnmucka 3anvcen, OTHOCALUMXCA K COObITUIO, LIENKHUTE Ha naeHtTudmkaTope
cobbITus, n Bbl66p|/lTe 3anncb AaHHbIX Unu ocumniorpaMmmMy, KOTOpPyto Bbl XOTUTE MNPOCMOTPETD. OHa
6y,ueT NnokKa3aHa B OTAeJIbHOM OKHe.

MpocMoTp XKypHasia Noc/1efoBaTes/IbHOCTU CO6bITUIA

dannbl xxypHana nocnegosatenbHOCTH cobbiTuin (SOE) oTobpaxaroTcsi B Buae tabnuubl, o ogHOMY
cobbITUO B CTPOKe. Bbl MOXeTe caenatb Ball OTYET XXypHara nocrnefgoBaTenbHOCTV cobbiTuin bonee
WH(OPMAaTMBHBIM, NPEOCTaBMsAA PaCLUMPEHHYID WOEHTUUKALMIO TOYKM M OnucaHue crartyca
cobbiTst (cmoTpu JobaBneHne MeTOK TOYKM 1 COCTOSHUSA B XXypHar NOCNeA0BaTENbHOCTU COObITUI).

BigPAS ¥1.3 - [D:\Pas] - SOE Log - North 4 . - |EI|1|

File Edit Yew Monitor Logs MeterSetup Tools Reports Window Help

SHA RS ] [sa00 SmE -8B R X O E

i SOE Log - North 4

gl o w0 7|
Horth 4 Sequence of Events 10013706 13:44:14 -
No. D | Date/Time | Point | Status | Description
34 03/25/04 15:46:10.603 RO1 OPEN
35 | CLAYST 03/25/04 15:46:10.637 DI5:59267 TRIP 36M O¥YER. CURRENT DELAY TRIP
36 03/25/04 15:46:10.644 RO1 CLOSED
37 | CLAY ST 03/25/04 15:46:10.725 DI5:59267 RESET 36M O¥YER CURRENT DELAY RESET
38 03/25/04 15:46:10.737 RO1 OPEN
39 | TRANSM 03/25/04 15:46:11.316 DIB:59268 ALARM TRANSFORMR # 2 O¥ER TEMP
40 03/25/04 15:46:11.328 RO1 CLOSED
41 | TRANSM 03/25/04 15:46:11.466 DI6:59266 NORMAL TRANSFORMER. #2 NORMAL
42 03/25/04 15:46:11.477 RO1 OPEN
43 | TRANSM 03/25/04 15:46:11.920 DI7:59269 CLOSED TOC RESET - FEEDER. LLC-1
44 03/25/04 15:46:11.928 RO1 CLOSED
45 | TRANSM 03/25/04 15:46:12.075 DI7:59269 OPEN TOC LOCKOUT - FEEDER. LLC-1
46 03/25/04 15:46:12.088 RO1 OPEN
47 | LOWELL 03/25/04 15:46:12.525 DI&:59270 ALARM COMNDENSOR. PUMP O¥ERLOAD
48 03/25/04 15:46:12.537 RO1 CLOSED
49 | LOWELL 03/25/04 15:46:12.696 DI8:59270 NORMAL COMNDENSOR PUMP NORMAL
50 03/25/04 15:46:12.703 RO1 OPEN
51 | LOWELL 03/25/04 15:46:12.704 DI8:59271 ALARM COMNDENSOR. PUMP O¥ERLOAD
52 | LOWELL 03/25/04 15:46:12.708 DI8:59271 NORMAL CONDENSOR. PUMP NORMAL |
53 03/25/04 15:46:12.711 RO1 CLOSED
54 03/25/04 15:46:12.720 RO1 OPEN
55 | LOWELL 03/25/04 15:46:13.904 DI9:59272 ALARM OIL TEMP ALARM - XFMER #2
5B 03/25/04 15:46:13.911 RO1 CLOSED
57 | LOWELL 03/25/04 15:46:14.033 DI9:59272 NORMAL OIL TEMP NORMAL - XFMER #2
58 03/25/04 15:46:14.044 RO1 OPEN
59 | NEWARK 03/25/04 15:46:14.492 DI10:59273 TRIP BREAKER 33M - EM INST TRIP
B0 03/25/04 15:46:14.503 RO1 CLOSED
B1 | NEWARK 03/25/04 15:46:14.683 DI10:59273 RESET BREAKER. 33M - EM INST RESET
B2 03/25/04 15:46:14.694 RO1 OPEN
B3 | NEWARK 03/25/04 15:46:15.062 DI11:59274 ALARM Under ¥oltage Alarm <108 YAC
b4 03/25/04 15:46:15.070 RO1 CLOSED
B5 | NEWARK 03/25/04 15:46:15.246 DI11:59274 NORMAL Yoltage Return ko Normal »120¥AC
BB 03/25/04 15:46:15.253 RO1 OPEN
67 | DELMAR 03/25/04 15:46:15.579 DI12:59275 OPEN BREAKER 37M TRIP
b8 03/25/04 15:46:15.588 RO1 CLOSED LI
|D:'|,Pas'|,L0g FilesiMortha . mdb v

Ready [10/13/06 13:45:01 y
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O6patute BHMMaHME, YTO COObLITMS, OTMEYEHHble 3BE340YKOW, MMEeT MEeTKYy BpEMEHW,
CUHXPOHN3MPOBAHHYIO C TOYHOCTBIO 40 OAHOM MUIMUCEKYHAbI CO CMyTHUKOBbIMM GPS-4yacamu

PunbTpaLma 1 COPTUPOBKA COObLITUNI
Ons cdunbeTpauum cobbiTnii HAXMUTE KHOMKY PunbTp ﬁ" Ha NaHenu WHCTPYMEHTOB OKHa, Nnbo

LLenKHMTE NpaBoW KHOMKOW MbIlLK Ha Tabnuue 1 BoibepuTte dunbTp. Boibepute kaTeropmm cobuiTui,
KOTOpble Bbl XOTUTE BMAETD, 1 3aTeM HaxmuTe OK.
r

Punstp I.i&,lﬁ

MoMETUTE OYUCTUTE
I =
BCE BCE

v [WckpeTHele Exoasl
[+ Pene
[v Asapuitbie cobbmus

v Ycrasku

OTMeHa

b

A
Ona un3MeHeHus nopsgka COPTUPOBKM HaxmMuTe Ha kHonky CopTupoBka Zl Ha naHenu
WHCTPYMEHTOB OKHa, UNW LLIENKHNUTE NPaBoW KHOMKOWM MbilwW Ha Tabnuue v Bbibepute CopTupoBka.
BbibepuTe xxenaembli NOPALOK COPTUPOBKU, 1 3aTeM HaxmunTe OK.

CefAisb C ocuunnorpammamu, 3anucsiMyM AaHHbIX U PerMcTpaTopoMm aBapUKHbIX
coObITUN

Toukn cobbITuiA, Ansa KoTopbix PAS Hallen cBa3aHHbIE C HAMU AaHHble B 6a3e AaHHbIX, BbOENA0TCS
CvHMM UuBeToM. [Insg npocMoTpa Chucka 3anucewn, OTHOCSLLMXCSH K COObITMIO, LUENKHUTE Ha
OTMEYEHHOW LBETOM TOYKe COObITUS, N BbibGepuTe ocuunorpaMmmy, 3anucb OaHHbIX UK 3anucb
perucTpaTopa aBapuiHbIX COObITUIA, KOTOPYIO Bbl XOTUTE NPOCMOTPETb.

NMpocMoTp xxypHana MNKD

®annbl xypHana KO IEEE 1159, EN50160 wnn FOCT 32144-2013 otobpaxalwTca B Buae
Tabnuubl, ogHo cobbiTne B cTpoke. XKypHan MK3 IEEE 1159 o6bl4HO cogepxuT n cobbitnst KO, u
aBapuiiHble coObITus. o ymonyaHuto aBapuiiHbie cobbiTus He oTobpaxatroTca B oTuéTe KD, ecnn
Bbl HE pa3peLunTe Ux B PuUnbTpe cobbITUI (CMOTPU HUXE).

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM 146



rnABA 13

MPOCMOTP 3ANUCAHHBIX ®AWNOB

m PAS V1417 - [C:\Pas_1_4_17_160517] - PKypran MK3 - NNN]

%] daiin Mpaska Bua Monutop Pernctpatops  Hactpoiiku

Kongurypayna  OTuere:

=d@ & ¥ | [Pr1Bo_ss M = -8 = ?
ITH| £ 81 8 %
HNH_Kypran cobbimnii IK3_19-12-47 17:08:18
No. Daraiepenn Cobuue Kateropna Torasatens/ Snavcnie Orn Animensrocts
tasa e

30 15-01-16 00:47:34.558 FOES123 Mposan V23 19048 087 0:00:00.159702
31 15-01-16 00:47:34.556 FOES!123 npoan V31 12534 057 0:00:00.159702
32 16-01-16 08:49:45.145 FOEE:124 i Viz 3885 1.28 0:00:00.002031
33 16-01-18 16:11:56.538 “ vzi 41982 138 :00:00.002031
34 160118 i6:11:58.602 i Viz 40172 129 0:00:00,001172
35 170118 11:08:10.858 fipoean Viz ] 0.00 0:00:00,173221
38 1704218 11.08:10 858 fipoBan Wz ] 0.00 0:00:001 73221
37 17-01-18 11.08:10 888 fipoBan V3 278 ] 0:00°00/173231
38 18-01-16 10:00:28.317 V23 45906 148 0:00:00.002581
38 18-01-16 10:00:28.320 viz 45596 147 0:00:00.002872
40 18-01-16 10:00:28.341 V23 27688 126 :00:00.013385
41 18-01-16 10:00:28.341 V&l 30182 137 00.013395
42 19-01-18 10:00:28.351 fposan Viz [] 0.00 0:00:00.290515
43 19-01-18 10:00:28 351 FOES: 129 fipoean Vi [ 0.00 0:00:00.250518
= 1901218 10:00:28 31 POES: 129 fipoBan WA 263 .01 0:00:00.290515
45 19:01-18 10:00:28 841 POEE: 131 il NART-AYES ] 0.00 0:00°43.823180
46 2120116 18.03:56.357 FOES:132 Mposan Va1 19703 050 0:00:00.030036
47 220116 02:00:00.000 FOE4:133 [osa gnirepa Vi Pit 188 2:00.00.000000
48 220116 2001:08.715 FOES!134 npoan viz 18033 087 0:00:00.070180 3
49 220116 21:54:07.580 FQES:138 fpoan Viz 18877 0.8 0:00:00.070201 m
50 S 01-16 07:16:38.348 FOEE:136 n V31 39937 128 0:00:00.001248
51 26°01-1602:00:00.000 POE4:137 osa gnikepa V3 Pit 14 200:00.006000
52 3001218 12.47:42 448 POEE: 38 i Wiz 35701 138 0:00:00.001838
53 3101218 02.00:00 600 POE4: 139 Tosa girkepa 2 it 143 200-00.006000
54 1605718 09:58:37.683 POES: 140 [ V31 38558 173 0:00:00.003281
55 07-02-16 00:00:00.000 POE4:141 [osa gnirepa vz Pit 180 2:00.00.000000
56 07-02-16 02:01:44 937 FOES:142 npoan viz 18810 086 0:00:00.076742
57 07-02-16 02:01:44.937 Kypran ocumnnorpamm 7 07-02-16 0201:44577 V23 18985 0.8 0:00:00.076742
58 08-02-16 18:53:00.000 4833 0.987 20000000
55 080216 18:53: PQET:144 OTknoHeHie HacToThl 4333 0.987 :02:40.000000
&0 140318 12:82: Mpogan Wiz 428 0.0z 0:00:00.244672
1 140218 12 52:45 387 POES: 128 fipoBan Wz 413 .02 0:0000.244672
62 140218 12.82:45 387 POES: 128 fipoBan V3 296 ] 0:00:00.244672
&3 1402418 12:52.45611 FOEG: 146 n Vi V23 o 0.00 0:00:00.269887
64 140216 12:52:45 901 FOES:147 nposan V31 18208 083 0:00:00.028176
65 140216 16:00:00.000 FOE4:148 [osa gnikepa V3Pt 136 2:00:00.000000
66 17-02-16 23:14:40.000 FQET:149 OTKnoHEHiE HacTOTHl 4528 0.986 :00:20.000000
67 19-02-16 10:00:00.000 PQE4:150 Oosa gnitkepa vz Pit 137 2:00:00.000000
& 19-02-18 10:00:00.600 PQE4: 150 osa gnitkepa V3 Pit 188 200:00.006000
&9 20.0216 10.44:45 604 fipoan Wiz diz8 0.30

70 20.0216 10.44:45 604 POES: 151 fipoBan Wz 4278 013 0:0000.45088
71 30°0371810:44:45 584 POEETE1 fiposan V31 igd8 0.3 0:00:00.450588
T2 200216 10.48:48.467 FOES:152 Mposan wiz 197868 050 0:00:00.009888
73 2120216 00:00:00.000 FOE4:153 [osa gnikepa Vi Pt 102 2:00:00.000000
74 2120216 05:23:52318 Npoan Viz 11827 0.54 0:00:00.110235
75 21:02-16 05:23:52.318 fposan vzi 19083 087 0:00:00,110235
76 21:03-16 05:23:82.318 fiposan V3 19650 089 0:00:00,110235
77 2120316 14:00:00.000 osa gnikepa Vi Pit .01 200:00.006000
78 2120216 14:00:00.000 Tosa gnirkepa 3 it 138 200-00.006000
79 21202716 204210 581 V23 18081 0.3 0:00:00.033457

C:\Data\PAS_Work PM150 files_170715\PM180_NNN_Logs.mdb

Bbi60p NepBUYHbIX 1 BTOPUYHbIX e4UHUL

HanpskeHusi n Toku MoryT oTobpaxaTbCs B NEPBUYHBIX UM BTOPUYHbLIX eAnHMLaXx. YTobbl BbIGpaTh
nepBUYHbIE UMW BTOPWUYHbIE €AMHULbI AN Ballero OT4yéTa, LWENKHMTE Ha OkHe OT4YéTa npaBoW
KHOMKOW MbiwK, BbibepuTe CBONMCTBa, LWENKHWTE Ha BKNagke BenuuuHbl, BbIGEpUTE HyXHblE
€OVHULbI ANST HAMPSXKEHUI U TOKOB, a 3aTteM Haxxmute OK.

dunbTpaLma n CopTUpPOBKa COOLITUN

[Ona dunbTpaumm cobbITUI HAXMUTE KHOMKY PunbTp ﬁ" Ha naHenu WHCTPYMEHTOB OKHa, Nnbo
LLEeNKHMTE NpaBoOW KHOMKOW MbIwW Ha Tabnuue oT4é€Ta u Beibepute ®unbTp. Beibepute kateropun

COBbITWI, KOTOPbIE Bbl XOTUTE BUAETL, U 3aTEM HaxmuTe OK.

I}
[na un3MeHeHWs nopsiaka COPTUPOBKM HaXmuTe Ha kHonky CopTupoBka Zl Ha naHenu
WHCTPYMEHTOB OKHa, UMW LLIENIKHUTE NPaBoW KHOMKOWM Mbilwn Ha Tabnuue n Bbibepute CopTupoBka.

Bbi6epuTe xenaembiii NOPSAOK COPTUPOBKM, U 3aTeM Haxkmute OK.
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[T PAS VL4.17 - [CAPas_1_4_17_160517] - [Kypran MK3 - NNN] = P
%) Gaiin Mpaeka Bra Monnop Perncrpatopel  Hactpoiikn  Korgurypaums  Orwerer Okwo  Crpaska
=Ea & |\ | & of | [pr1so_os FmE B = A ERR RS
M| A 88 ?
NNH_3KypHan cobbimuit K3 19-12-17 17:08:18
Ho. Dataiepenta CoGuTie KaTeropis TlokazaTens/ Srauenne oTh. LnienthocTs
HapyweHus dasa BAMHILL

30 15-01-16 00:47:34.556 FOES 123 Mposan V23 19045 0.87 0:00:00.158702
31 1501-16 D0:47:34.556 PQES123 Mposan V31 12534 0.57 0:00:00.158702
32 16-01-16 08:49:46.145 PQE&:124 V12 38995 1.25 0:00:00.002031
3 16-01-18 16:11:56.558 POEE!2S i Vi 4igez 138 0:00:00.002031
34 16-01-18 16:11:56.602 PQES125 “ viz 40172 129 0:00:00.001172
35 17-01-18 11:08:10.858 POEE126 fiposan Viz 0 000 0:00:00.173221
3 17-01-18 11:08:10.858 POES 126 fiposan V23 [ 0.00 00000173227
37 17-01-18 11:08:10.858 PQES:126 Nposan w31 276 0.01 0:00:00.173221
3B 1804-16 10:00:28:317 POEE!128 i Vi 45208 148 0:00:00.002581
39 19-01-16 10:00:28.320 PQES128 " viz 45598 147 0:00:00.002972
40 19-01-16 10:00:28.341 PQET:130 BpeMeHHOE NepeHanpRxeHue V23 27698 1.26 0:00:00.013385
&1 18-01-16 10:00:28.341 POETH30 BpeMeHHoE nepenanpakeHite Vel 30182 137 0:00:00.013398
a2 19-01-16 10:00:28.351 PQES:129 Mposan viz 0 0.00 0:00:00.290515
3 1804-16 10:00:28:351 POEE129 fiposan Vi3 0 000 0:00:00. 280515
) 1901-16 10:00:28.351 POES 129 fipogan V3 282 001 0:00:00.290515
45 19-01-16 10:00:28 641 PQE&:131 n V1 V2 V3 o 0.00 0:00:43.523180
46 20°01-16 18:03:36 357 POEE132 fiposan V3l 18703 0.80 0:00:00.030038
a7 22.01-16 02:00:00.000 PQE4133 [oza gnikepa T ) 188 2:00:00.000000
48 22-01-16 20:01:08.715 PQES:134 Nposan 19033 0.87 0:00:00.070180 f
) 2201-16 21:54:07.550 POEE2S fiposan 18877 0.3 0:00:00.070201
50 25.01-16 07:16:38.346 PQES138 WunynkcHoe nepenanpmsetine — Mowerums [~ Ouwcrums 39937 128 0:00:00.001248
51 26.01-16 02:00:00.000 POE4 137 Tloza gnikepa sce Bce i1 2:00:00 006000
52 30-01-16 12:47:48.448 POES 138 MnynkcHoe nepenanparerine 39701 128 0:00:00.001838
53 31-01-16 08:00-:00.000 PQE4-139 Iosa dnukepa ¥ OTknonerite uacToTel 143 2:00-00.000000
54 08-02-16 08:58:37.682 PGEE'140 VIMnynbEHOE nepenanpmxeHie ¥ Oinonerie Hanpsoxerits 38228 123 0:00:00.003281
55 07-02-16 00:00:00.000 PQE4:141 [oza gnikepa [V BICTbIE MSHEHEHHS HAMPFKEHIS 1,80 2:00:00.000000
56 07-02-16 02:01:44.837 PQES:142 Nposan Iv noza dnvkepa 18810 0.86 0:00:00.076742
57 07-02-16 02:01:44.837 POEE142 fiposan ¥ Mposan Hanpsxeris f8gs8 0.3 0:00:00.076742
55 08-02-16 18:53:00.000 PQE1:143 OTEnOHEHHE 4aCToTh ey s 4933 0.987 0:00:20.000000
El 08-03-16 18:53:50.000 POE] 144 OTEnOHEHIE HaCTOTHI o [ — 4333 0,887 0:03:40.000000
€0 140216 12:52:45.367 PQEE(145 fipogan o — 429 0.02 0:00:00. 244673
61 14-02-16 12:52:45.367 PQES: 145 Nposan . 418 0.02 0:00:00.244872
62 140318 12°52:45 367 PGES 145 fiposan ¥ HecummeTpus Hanp: 306 0.91 0:06-00. 244673
63 14-02-18 12:52:45611 PQEE:146 n Mt LR 0 0.00 0:00:00.269997
54 14-02-16 12 5.901 PQES: 147 Nposan ¥ Hanpsoxenwe uHTeprapmonik 18208 0.83 0:00:00.029176
65 1403-16 16:00:00.300 POE4:i48 Hoza gnikepa [V Curvansoe Hanpsokerine 136 3:60-50.006600
& 17-02-16 23:14:40.000 PQE1:149 OTHnOHEHHE 4aCToTh 4928 0.988 0:00:20.000000
67 1802-16 10:00:00.000 POE450 Tloza gnikepa 137 2:00:00 006000
B 19.02-18 " 10:00:00.600 PGE4 150 Hoza gnarepa Gz 188 2.00°00.000000
89 20-02-16 10:44:45934 PQES:151 Nposan \ 4488 0.20 0:00:00.450568
70 20°02-16 10:44:45594 POEEE] fiposan V23 4276 0.18 0:00:00.450568
71 20-02-16 10:44:45.994 PQES:151 Mposan V31 4846 021 0:00:00.450568
72 20-02-16 10:49:48.467 PQES:152 Nposan V12 19769 0.90 0:00:00.008888
73 21702-16 00:00:00.000 POE453 Hoza gnikepa VPRt 1.0z 2:00:00.000000
74 21-02-16 05:23:52.318 PQES 154 Mposan viz 1827 0.54 0:00:00.110235
75 210316 05:23:52318 POEE 154 fiposan Vi3 13093 0.37 0:00:00. 110235
76 210216 08:23:52.318 POES 154 fipogan V3 19850 0.89 0:00:00. 710235
77 21-02-16 14:00:00.000 PQE4:155 Hosa dnukepa W1 PRt 1.01 2:00:00.000000
78 2170216 14:00:00.000 POE4HES loza gnikepa V3P 138 2:00:00 00600
79 21-02-16 20:42:10.591 PQES 158 Mposan V23 18961 0.38 0:00:00.033457

C:\Data'\PAS_WorkPM 180 fles_170716\PM180_NNN_Logs.mdb

lotos

19-12-17 17:15:14

CeAsb C ocuyunnorpaMmmamMmm n 3anmcamMm AaHHbIX

Cob6biTna KO, ana kotopbix PAS Hallen cBA3aHHble C HUMU AaHHble B 6a3e AaHHbIX, BbIAenATCca
CMHVMM UBeTOoM. [1na npocMoTpa Chnucka 3anuceil, OTHOCALMXCA K COObITUIO, LWENKHWUTE Ha
naeHTUdrKaTope cobbITUA, U BbiGepuTe 3aMnch AaHHbIX UM OCLMINIOrpaMMy, KOTOPYHO Bbl XOTUTE
npocmoTpeTb. OHa ByaeT nokasaHa B OTAENbHOM OKHE.

YteHue ocyunnorpamm OH-NauH

Ecnn Bbl 3anporpammupoBanu peructpatop KO ana 3anucu ocuunnorpamm Ansi coObITUin
KayecTBa SNEKTPO3HEPrMKn, Bbl MOXETE 3arpy3vTb OCLMMNOrpaMMbl, CBSI3@HHbIE C KOHKPETHbIM
COBbITMEM OH-NAlH, ECNN OHM elLLle He ObINM NpoYnTaHbl 1 coxpaHeHbl B 6a3e AaHHbIX Ha BaLuem [K.
CoObiTusA, ans kotopbix PAS He Hallen COOTBETCTBYIOLLYIO ocuumnnorpammy B 6ase gaHHbIX, no-
NPeXHEMy OKpalleHbl B YepHbIA LBEeT. Haxmute Ha maeHTUdUKaTop CoObITUS, HAXMUTE KHOMKY
«lMpountaTe ocuunnorpaMmMmy» u yKaxuTe 0a3y [AaHHbIX, B KOTOPYH Bbl XOTUTE COXpPaHUTb
ocuunnorpaMmmy.

MpocmoTtp kpuson ITI (CBEMA)

MMnynbCHble HaNPsXXeHUs 1 KpaTKoOBPEMEHHbIE U3MEHEHWS HaNpsXXeHus (npoBanbl U
nepeHanpskeHnst) MOXXHO paccMaTpmBaTh Kak napbl aMnauMTyga/anuTensHoCTb Ha kpuson ITI
(kpmBast CBEMA). YTo6bI npocmoTpeTh Anarpammy kpuson ITI, Haxxmute kHonky «ITI» Ha naHenn
WHCTPYMEHTOB OKHa.

YT100bI MPOCMOTPETL AETarnbHYH MHPOPMALIMIO O COOLITUN, LLENKHUTE FTIEBON KHOMKOWM MbILLK Ha
TOYKe CoObITUS. UTOObI HAMPSAMYLO NEepPenTN kK COOTBETCTBYIOLLEN 3anMcu OT4eTa O KavyecTBe
3NEKTPOIHEPTUUN UMM 3aNNCKU OCLUMSIOrpamMMbl, LLENTKHUTE NIeBOW KHOMKOW MbILLN Ha
COOTBETCTBYIOLLEM AMIEMEHTE CrK1cKa.
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rnABA 13

MPOCMOTP 3ANUCAHHBIX ®AWNOB

P PAS V1417 - [C\Pas_1_4_17_160517] - Kypran K3 - NNN =] 3|
Daiin [Mpaeka Bua Monwtop Pernctpatopel  Hactpoiikn  KoHdurypauwa Otuérer Oxdo  Cnpaeka
= a & W | & |8 | [Pr1so_os Clm @B = B El K
B Kypran MK3 - NNN:1 (a2 =]
L %
NHH ypHan coGuimii K3 19-12-17 17:46:07 -
Ho. Hataispens CoGurThe: Kareropus Noxasarens! Snauenne OTH. LnuTenshocTs
HapyWeKKA paza EnuHILs!

1 04-01-16 05:05:48.127 PQES: 10 Mposan Hanpsxerna W12 19050 087 0:00:00.210195
2 04-01-16 05:05:48.127 PQES: 10 Mposan HanpaxeHia w23 13471 061 0:00:00.210195
3 04-01-16 05:05:46.127 PQES:110 Mposan HanpaxeHua V31 18940 0.86 0:00:00.210185
4 04-01-16 05:42:41.169 PQES: 111 Mposan HanpsxeHts w12 18062 082 0:00:00.110277
5 04-01-16 05:42:41.169 PQES:111 Mposan HanpaxeHia w23 18437 0.84 0:00:00.110277
€ 04-01-16 05:42:41.169 PQES: 111 Mposan Hanpsxetns w31 mr 051 0:00:00.110277
7 04-01-16 15:45:00.287 POES:112 Mposan HanprxeHia w12 16532 0.75 0:00:00.340550 |
8 04-01-16 15:45:00.287 PQES:112 Mposan HanpaxeHua V23 19299 0.28 0:00:00.340550
9 05-01-16 02:41:00.915 PQES:113 Mposan HanpsxeHts w12 11113 051 0:00:00.108793 |
10 05-01-16_02:41:00 916 PQES11 Moosan 18225 08 0:00:00 105793
o S5 S0 Kypran K3 - NNN:2 == EoR[==
13 70114 BB | A | R %
14 07-01-1
' 801 ) Xapaktepuetmka ITI(CBEMA) e
16 09-01-1
17 12-01-1
18 13-01-1
i) lsetel | N ]
20 13-01-1
2 e L T e e e (NN S
] 13-01-1
23 13-01-1
2l ol | [N ]
25 13-01-14 | £
= reornd| & e ||
27 14-01-1 £ 300
28 140116 | 2
29 150114 | o
30 150114 | &

=]
i | I e ([ I (N S
32 fe-giid | 8
] o EF N
34 160114 | &
35 17-01-1 é
£ 17011 S [ U (R (N | S—
37 70154 0 M

38
(C:\DatalPAS_Work\PM180

18-01-1

loTos

1004
.
OTcyTCTBYIOT Hapywenns dyHKUWE annapaTypel OTCYTCTBYIOT NOBPEM/IEHIA ANNAPATYPEI
.
. "
T T T T " T T
1us 10us 100 us 1ms 10ms 100 ms 1s 10s

(C:\Data\PAS_Work\PM 180 files_170716\PM180_NNN_Logs.mdb

[LNMTENsHOCTS & CeryHgax

1005

NMpocMoTp ctaTtncTtnueckoro oruéra IEEE 1159

PAS moxeT reHepupoBatb ctatuctudeckme otyetsbl IEEE 1159 no cobpaHHbIM gaHHBIM O
COBbITUSIX KAYECTBA 3M1EKTPOIHEPTUN.
YT00bI nony4nTs cTatuctudeckuii otyeT IEEE 1159, Bbibepute «OTuéT MK IEEE 1159» B MeHi0
OT14eThl, ykaxute 6a3y AaHHbIX, B KOTOPOWN Bbl COXpaHUNN AaHHble XypHana MK3, n Haxmnte

OTKpbITb.

x| & ® ek E-

Tables:

File name:

Files of type: Iﬂccess Databage [*.mdb]

[Morth2

Open I I PQ Log

j Cancel |

Delete |

Cratuctuka IEEE 1159 otobpaaeTcs B npedenax BblopaHHOro BpeMeHHOro AvanasoHa nmbo Ha
exeHeaensHom, Moo Ha exerogHon OCHOBE.
CraTnctuyeckne aaHHble 0 cobbiTusix KO ons HeCMMMeTpUn HanpsikeHWn, rapMoHUK, dhrvkepa u

19-12-17 17:49:03
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rnABA 13 MPOCMOTP 3ANUCAHHBIX ®AWNOB

4YacToThbl AAKTCA Ha exeHeaenbHOM OCHOBE. B oTyeTe nokasbiBaeTcs KONMMYECTBO COOLITUIA 1
obLee BpeMs 1 NPOLEHT OT BpeMeHN HabnoaeHus, B npegenax KoToporo 3Ty napameTpbl
npeBbILLalOT Npeaensl, ykasaHHble B CTaHAapTe.

[na umnynbCoB HanpsXXeHusl, MPOBaroB, NepeHanpPsXeHNn 1 NPepbIBaHUIN HaNPsXXeHUs B oTyeTe
nNpuvBOOATCH ro4oBble CTaTUCTUYECKUE AaHHbIe, KNacCUULMPOBaHHbIE NO BENUYMHE U
ONNTENBbHOCTU HaNPSXEHUS.

Mpumep cTtatnctnyeckoro otyeta IEEE 1159 nokasaH Ha criefytoLlen KapTUHKE.

= Projects'.,Pas_¥1] - IEEE 1159 Power Quality Repork _ Ol x|
File Edit View Monitor Logs MeterSetup Tools Reports  Window  Help
IR = AmE -8 Ee
[l TEEE 1159 Power Quality Report i ]|
Motth 2 Wizd, Ot 18, 2006
IEEE 1159 Power Quality Report
21/09/06 - 25/09/06
Impulsive Transients
Oweershoot Magnitude (), Polyphase Incidents W1 Inciderts V2 Incidents W3 Incidents
Feln
2109006 - 250906
u=20 o u] o u]
u=50 2 1 1 0
u=100 2 u] o 2
u=150 2 2 a 0
u= 200 1} 0 1} 0
Voltage Sags and Undervoltages
Residual *oltage (U], Instantaneous, Momertary, Temporary, Undervoltage,
EUn 0.5-30 cycles Jlcycles-3s Js-1min =1 min
2109006 - 250906
u==190 4 2 4 1}
U==85 o 1] o 0]
u==70 a a a a
u==40 2 1] 1 1}
Voltage Swells and Overvoltages
Magnitude (U], Instantaneous, Momentary, Temporary, Overvoltage,
Fln 0.3-30 cycles d0cycles -3s J=-1min =1 min
2109006 - 250906
u=110 0 0 4 1
u=120 u] 3 2 0]
u=140 0 0 a a
U= 160 B 2 4 1}
u= 200 0 0 a a
Flicker
From Ta Inciclerts Tatal Duration, Percent of Worst-case Max Pat
kimsims Obzervation Time, % Phase
21109106 23/08/06 1 00:00: 34000 0o Kal 2508
2409006 2509106 3 00:25: 23000 1.3 Al 4535
|o:\PasiLog Filesitorth2, mdb
Ready 15/10/06 2:03:22 A

M3meHeHMe nepuoaa u coaepkaHusa oT4yéTa

Haxxmute Ha oTyeT npaBow KHOMKOM MbllK, Bbibepute « CBoicTBa OTHETA...», BbibepuTe Tpebyembin
BPEMEHHOW AMana3oH, OTMeTbTe napameTpbl HanpsXKeHWsi, KoTopble OyayT BKIOYEHbI B OTYET, U
HaxmuTe OK.
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rnABA 13 NMPOCMOTP 3ANUCAHHBIX ®ANNOB

x

— From Tao
| 9/21/2006 j ’7 | 9/25/2005 j

Iv ransients
v ags and Undervoltages
\v Volbage Swels and Overvoltages
\¥ Voltage Interruptions

Flicker

Ok I Cancel

HacTtpoiika oTyéToB

Ecnu Bbl xoTute ,D,O6aBI/ITb noroTun, wanky nnn noaHoXue K sallemy OT‘-IéTyZ

1. Bbibepute «Hactporikm oT4éTa» B MeH0 OTYETDI, UIK LWENKHUTE HA OKHE OTYéTa
NpaBoW KHOMKOW MbILIW, U 3aTEM HaXXMuTe «HacTporkn oT4ETay.

— - B
Hactpo#ikv otuéra Ié]

lllanka ]HDJJ.HD)KME ] LUDMQJT]

-

I+ Wcnonssyetea

Noromn

SATEC| ..
“Powerul Solltions

C:\PashSATEC Logo_3Djpg

TeweT wankm

OK | Cancel | | Help |

2. HaxwmwnTe Ha kHonke N3ameHuTb n Bbibepute chann nkoHkm norotmna. OTmeTbTe
dnar «BuaeH», 4Tobbl BKIMHYMTL BaLll JIOrOTUMN B OTYHET.

3. BBeawuTe TekcT wanku B none «TekcT wankuy. OTmeTbTe dhnar «McnonbayeTtcsy,
YTOObI BKIMIOYMTB LUAMKY B OTYET.

4. |lénkHuTe Ha BKknaake «MMogHoXue» 1 BBeOUTE TeKCT nogHoxusa. OTMmeTbTe donar
«McnonbayeTtcsy, YTOGbI BKNIOYUTL MOAHOXME B OTYET.

5. Haxmute OK.

W wanka, n nogHoxwne MOryT BKNno4YaTb 6onee oaHon CTPOKU TEKCTa. |/|CI'IOJ'Ib3yl7ITe KHoMKy Enter gnsa
nepexona Ha cnenytowlyr CTPOKY, Kak 00bIYHO.

NMpocmoTp otuéroB ctatuctukm NMKS EN50160

MpocmoTtp otuéra coorBercTBMAa NKI EN50160

[nsa nonyyeHns otyéTta cooTBeTCcTBMA cTanaapTy EN50160 no cobpaHHbIM CTaTUCTUYECKUM JAHHBLIM
B MeHo OTueTbl Bbibepute «OTueT cootBeTcTBUA KO EN50160», ykaxute Ha 6a3y OaHHbIX, rae
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rnABA 13 MPOCMOTP 3ANUCAHHBIX ®AWNOB

Bbl COXpaHUIMN NOJIy4eHHble OaHHble CTaTUCTUKNU, OTMEeTbTe d)]'la)KKVI XapaKTepUCTUK HanpsaXeHud,
KOTOpPbl€ Bbl XOTUTE BKIOYUTL B OTYET, U 3aTeM HaXMmunTe OTKprTb.

Loak ir: |¢3 Log Files j - I'j( ' TabnHuEL

EMSO0160 - Aoza dnkkepa
EMS0160 - HanpAseHme raproHme
EMS0160 - OTKNOHEHKE HacTaThI
|| ENs0160 - BEbICTPBIE H3MEHEHHA HANPAMEHHA
ENZ0160 - BpeMeHHOE NepeHanpAxeHme
MSO160 - MMMy neCcHOE NepeHanpA%eHHe
ENS0160 - MpoEans! HaNpRseHHs

EMSO0160 - MNpepbIBaHHE HANPAKEHKA
EMNS0160 - HECHMMMETPHA HANPARKEHHMA
ENZ0160 - OTKNOHEHKME HANPAMEHHA

2KN SUBSTATION

Open I I EMS0160 - fAoza dnvkepa
Files of ype: IEa3b| AaHHEIR Access (¥ mdb) j Cancel | Y AanHTE |

Mpumep oTtyéta cootBeTcTBUA KO EN50160 nokasaH Ha cneayollen KapTUHKe.

[T PAS V1417 - [CAPas_1_4_17_160517] - OrugT cooteercrens EN 50160 o ——— i [E=aran x|
@aiin  MNpaeka Bug Monutop  Pernctpatopel  Hactpoiikw  Kongurypauma Otuétel Okve  Cnpaeka
SHE SRR S m & o pmso s mE-8- B8 < 1|+~ 3 % %% 7

21 [lerabps 2017 1

OTuET cooTaetcTanA EN 50160
[laTa NPOBEEHHA usMEPeHnA 01-02-16 - 28-02-16

OTKNOHEHME YacTOThI
Oo Bpema CooTe. CooTe.
& pafoTe, H-1%, +41-6%,
% % spemetn | % spemerin
07-02-16 07-02-18 100.00 100.00 100.00
08-02-16 14-02-16 100.00 99.98 100.00
15-02-18 21-02-18 100.00 100.00 100.00
22-02-16 28-02-16 100.00 100.00 100.00
CTaTHCTHEE 32 rog
31-01-18 28-02-18 787 99.99 100.00

OTKNOHEHHE HaNPAIKEHNA

Ao Bpems CooTa. V1 Mun. [V1 Makc. |V2 Mun. V2 Makc. | V3 Mun. V3 Maxke.

8 pafioTe, +10/-15%,

% % Bpemenn

07-02-16 [07-02-16|100.00 100.00 23846
08-02-16 [ 14-02-16100.00 100.00 23782 (22325
15-02-18 | 21-02-16 | 100.00 100.00 23872  |22388
22-02-16 | 28-02-16|100.00 100.00 23753 22457

BbICTPLIE HIMEHEHHA HANPRAKEHHA

Ao Nonndasxeie | Hapywexua Makc. Hapywenus Markc. Maxc.
HapyLweHna Vi HEMEHEHNE vz HIMEHEHNE W3MEHEHNHE

Vi, %Un V2, %Un V3, %Un
07-02-16_|07-02-16 0.00 0.00 0.00
08-02-16 |14-02-18 0.00 0.00 0.00
15-02-16 |21-02-16 0.00 0.00 0.00
22-02-16 |28-02-16 0.00 0.00 0.00

[osa dnukepa
Bpewms Coote., Marc. PEVT | Makc PEVZ | Makc PEV3

& paboTe, % Pite=1,
% BpemeHi
100.00 98.81 0.85 1.80
100.00 92.30 0.79 074
100.00 98.30 102 137
100.00 9513 159 1.08

HECHMMETDHA HANPAXKE HAR
or o Bpema CooTs., Makc. HeCHMMETPHA
& paboTe, % % BpeMern i
07-02-18 07-02-18 100.00 100.00 03
08-02-16 14-02-16 100.00 100.00 03
15-02-16 21-02-16 100.00 100.00 0.3
22-02-18 28-02-18 100.00 100.00 0.4

|C:\DataPAS_Work\PM180 files_170716\PM180_NNN_Logs.mdb

FoTos 21-12-17 17:37:42

CraTncTmka COOTBETCTBUSA CTaHOApTy AN nokasatenen KO gaetcs 3a BbIOpaHHbIN nepuog otyeTa
C Y4eTOM MHTepBana HabnoaeHns (CyTOYHbIN, HeaenbHbIA, FOA0BON), yCTaHOBNEHHOIO CTaHAapTOM
[OIsi COOTBETCTBYIOLLMX XapakTePUCTUK HaNPsKEHNSI.
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rnABA 13 NMPOCMOTP 3ANUCAHHBIX ®AANOB

Ecnu oT4yeTHbIN nepuop BKNHOYAET HECKOSBbKO UHTEPBAnoB HabnaeHns, CTaTUCTMKA OIS KaXX40ro
WHTepBana Oaétca OTAENbHOM CTPOKOW. [ns 4acToTbl AaeTCs Kak HedenbHas, Tak M rogosas
CTaTUCTUKa.

[nsa xapakTepucTuk, ANs KOTOPbIX YCTaHOBMAEHbI 4ONYCTUMbIE Npeaenbl, OTYET NOKa3blBaET NPOLIEHT
BpeMeHM HabniogeHns, B TeYeHWe KOTOpPOro XapaKTepucTuka COOTBEeTCTBOBana CTaHAapTy,
Hanpumep, 98% HabnogeHu B Te4eHne ogHOW Hegenu, 1 obLwuin nokasaTenbs COOTBETCTBUS.

[na xapakTepucTuk HanpsKeHus, Ons KOTopbIX YCTaHOBJIE€HbI MOKa3aTesibHbl€ 3Ha4YeHu4, OTYéT
0AéT rodoBble CTaTUCTMYECKME [aHHble, KnacCcMdUUMpPOBaHHbLIE MO BENUYMHE HaMNpsKeHUs U
ONNTEeNbHOCTU HapyLLEeHNA.

Bbi6op nepuoaa BpeMeHU U coaepKaHMA OTYETa

[ns nsmeHeHus nepuoaa BPEMEHU UMK codepKaHns 0T4ETA, LENKHUTE Ha OTYETE NPaBOI KHOMKOM
MbilM M BblGepute CBOWCTBaA OTYeTa, 3ajaniTe Nepuoa BPEMEHW oTyeTa W/Wnu OoTMeTbTe
XapaKTEePUCTUKM HaNpsKEHUs!, KOTOPbIe A0MKHbI OblTb BKIMHOYEHbI B OTYET, U 3aTeM Haxmute OK.

r© N
Ceolictea &J

OT No

|EI3.-"EI1 F2ME v| 130242016 -

EM50160 - Qosa dnukepa

EMS0160 - HanpAa#eHWe rapMoHMK

EM50160 - OTKNOHEHKWE Y3CTOThI

EM50160 - BricTphie MSMEHEHWA HANPSHEHWA
EM50160 - BpeMeHHOe NepeHanpAHeHne
EM50160 - MMNyNecHOE NepeHanpA#xeH e
EM50160 - MNpoBanke! HaNpA#HeHHA

EM50160 - MNMpepblBaHWe HanpEKeHKA
EM50160 - HECMMMETPIMA HENPAKEHMIA
EMS0160 - OTKNOHEHWE HANPHAHEHMA

[<]s]<

<< <]<]

k. | OTreHa

b

Hactpoika oTyéToB

Bbl moxeTe 0o6aBuTb 3aronoBoK (LLAMKy) Uy HKHIOK CHOCKY (MogHOXMe), Mbo noroTun K Balumm
oTt4yétam. CmoTpu HacTpolika OT4ETOB B NpeabiayLleM pasgene, kak 3To caenatb.

MpocmoTtp oH-nanH otyéTta NKI EN50160

Ecnu Bbl coxpaHnnu aaHHble oH-nanH ctatuctukn EN50160 B 6a3e AaHHbIX, Bbl MOXETE MonyynTb
OTYET MO MOCMEeAHUM MNPOYUTAHHBIM [daHHbIM B Takoh xe opMe, kak M OTYET CTaTUCTUKK
cootBeTcTBKa EN 50160. B meHio OtyeThl Boibepute «OHnanH-ot4eT NK3 EN 50160», ykaxuTe Ha
0a3y [aHHbIX, TOe Bbl COXPaHUNN TMOJTyYEHHbl€ [aHHble CTaTUCTUKK, OTMETbTe PraxKku
XapaKTepUCTUK HANPSHKEHUS], KOTOPbIE Bbl XOTUTE BKMOUYNTL B OTHET, 1 3aTeM HaXMnTe OTKPbITh.

MpocmoTtp oTyéra no rapmoHunkam EN50160

Ons nonyyeHust oT4yéta CTaTUCTMKM HabnopeHus no rapmoHukam EN50160, B meHio OTyeThbl
Bblibepute «HabniogeHnnsa rapmoHuk EN50160», ykaxuTe Ha 6a3y AaHHbIX, rge Bbl COXpPaHWIM
MonyyYeHHble [aHHble CTaTUCTMKW, OTMeTbTe naxkm a3 HanpspkeHusl, KOTOpble Bbl XOTUTE
BKIMOUNTb B OTYET, U 3aTeM HaxmuTe OTKPbITb.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM 153



rnABA 13 NMPOCMOTP 3ANUCAHHBIX ®AANOB

MpocMOoTPp XKypHa/ia aBapUMUHbIX COBbLITUA

XKypHan aBapuiHbix cobbiTuin oTobpaxaeTcs B Buae tabnuupl, No ogHoMy cobbiTuio B cTpoke. PAS
3arpyxaet BClo 6a3y AaHHbIX B OKHO, Bbl MOXETe BOCMNOMb30BaTbCA MPOKPYTKOW OKHa, YTOObI
NpoOCMOTpeTb BCE codepunmoe Tabnuubl.

PunbTpaLma U COPTUPOBKA COOLITUMN
Ons cdunbeTpauum cobbiTnii HAXMUTE KHOMKY PunbTp ﬁ" Ha NaHenu WHCTPYMEHTOB OKHa, Nnbo

LLENKHUTE MpaBoW KHOMKOW MbilUK Ha Tabnuue oTyéta u BoibepuTe dunbTp. BoiGepute kateropum
COObITUI, KOTOPbIE Bbl XOTUTE BUAETb, U 3aTeM HaxmuTe OK.

==

MNomeTuTe r OumcTHTE
BCE BCE

-

©
=
7
E
]

DI: BHEWHMA TpUrrep

FE1: ToK Hynesoi nocn.

FEZ2: Hanp. Hynesoil nocn,

FE3: HECMMMETPWA TOKOB

FE4: HECMMMETPMA HENPAXKEHMA
FES5: Meperpyska no Toky

FE&: Mpoean Hanpa#eHua

FE7: Tok (HelTpanu) 4

-
[v
3
[v
I
[v
[
[v
3

OTMeHa

e

I}
Ona un3MeHeHus nopsdka COPTUPOBKM HaxXMuTe Ha kHomnky CopTupoBka Zl Ha naHenu
WHCTPYMEHTOB OKHa, UNW LLIENKHNUTE NPaBon KHOMKOWM MbilW Ha Tabnuue n Bbibepute CopTupoBka.
BbibepuTe xenaembli NOPALOK COPTUPOBKY, N 3aTeM HaxmnTe OK..

Pas] - [Fault Log - Power 10] =& x|
Tl File Edit View Monitor Logs MeterSetup Tools Reports Window Help o [
IR e T CmE-E=EE X = ERRR2

EIEEL IR

Power 10 Fault Log 1043/06 12:57:10
No. Date/Time | Fault | Phase ‘ Amps. ‘ PU ‘ Yolts
Category Magnitude Magnitude
45 Overcurrent L3 8.97 65.1
46 Overcurrent L1 0.73 68.6
47 Overcurrent Lz 797 655
48 07/22/03 Overcurrent L3 8.56 65.0
07/26/03 Undervoltage L1 0.34 56.1
J age L2 0.11 65.4
07/26/03 Undervoltage L3 0.46 64.5
52 08/07/03 External Trigger L1 0.62 67.9
53 /0 Lz 0.59 68.0
54 | ) v L3 0.62 67.0
55 08/07/03 14 (neutral) Current L1 0.55 677
56 08/07/03 .676 waveformLog 7 0B(07/03 19:41:40,777 | L2 0.52 678
08/07/03 Tt rrumenmEycomreme——— L3 0.51 67.1
2 L1 0.6z 67.7
Zero-seq. Current Lz 0.64 67.8
Zero-seq. Current L3 0.55 b67.1
L1 0.25 67.7
B eutral Lz 0.37 67.8
63 08/07/03 14 (neutral) Current L3 0.51 6T.1
b4 08/11/03 Zero-seq. Current L1 2.05 66.7
65 08/11/03 Zero-seq, Current Lz 2.50 66.6
66 F2 L3 4.685 60.6
67 L1 0.38 67.2
68 08/11/03 L2 0.4z 67.0
69 08/1 L3 0.46 66.4
70 08/1 ) r L1 0.59 67.9
71 08/17/03 External Trigger Lz 0.76 69.6
72 08/17/03 External Trigger L3 0.71 68.7
73 08/28/03 L1 0.49 68.3
74 Lz 0.46 68.5
75 L3 0.48 676
76 L1 0.83 674
7 Lz 0.95 67.5
78 J age L3 160 52.5
79 08/28/03 14 {neutral) Current L1 0.36 675
80 08/28/03 14 (neutral) Current L2 0.41 67.3
81 08/28/03 14 {neutral) Current L3 0.34 66.6
82 08/28/03 1 Zero-seq, Current L1 2.08 67.8
83 2 Lz 3.46 61.2
84 L3 2.38 66.2
[D+{PasiLog FilesiPawer 10.mdb
Ready 10f13[06 13:01:34
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rnABA 13 MPOCMOTP 3ANUCAHHBIX ®AWNOB

Bbi6op NnepBUYHbIX 1 BTOPUYHBIX e4UHUL

HanpsibkeHns 1 TOKM MOTyT 0TOGpaxkaTbCsl B MEPBUYHbLIX UM BTOPUYHBIX eauHMLaXx. YUTobbl BbiGpaTh
nepBUYHbIE UMW BTOPUYHbIE eOVHULLI ANA Ballero oT4yéTa, LIENKHUTE Ha OKHe OoT4YéTa MmpasoMu
KHOMKOM Mbiwun, BbliGepute CBOWCTBa, WEMKHUTE HA BKNagke BenuuuHbl, BbIGEPUTE HYyXKHble
eOVHULbI AN HanpshKeHUiA U TOKOB, a 3aTem HaxmuTe OK.

CeAsb C ocuyunnorpaMmmamMmm n 3anmcaMm AaHHbIX

Mpn oTobpaxeHun otyéta 06 aBapuiiHbIX CobbITMAX PAS aBTOMatMyeckn yctaHaBnvMBaeT CBA3U
Mexay CcoObiITMaAMM M 3anucsiMM  OCUMNNIOrpaMM M AaHHbIX B Tabnuuax 6asbl OaHHbIX.
MaoeHTudmkaTopbl cobbITURi, AN KOTOopbix PAS Hawen cBA3aHHbIe C HAMU AaHHble B 6a3e AaHHbIX,
BbIAENSATCA CUHMM LIBETOM.

[ns npocmoTpa cnmucka 3anucen, OTHOCALLMXCHA K CcobbITUIO, LIENKHUTE Ha naeHTudukaTope
COObITUSI NEBON KHOMKOW MbILLMK, U Bbl6epVITe 3annCb AaHHbIX UK ocuuniorpamMmy, KOTOPyr Bbl
XOTUTE NPOCMOTPETDb. OHa 6y,u,eT NoKa3aHa B OTAEJIbHOM OKHEe.

MpocMoTp chaina AaHHbIX

daninbl AaHHbIX MOryT NoKa3bIiBaTbCA B BUAE Tabnuubl Unu B BUAE rpacpmka TpeHga AaHHbIX.

m PAS V1417 - [C\Pas_1 4 17_160517] - ®aiin ganHeix 1 - SH_1

(aitn Mpaska Bua Monutop Permctpatoper  Hactpoitkn  Kondurypauma Otuérer Okwo  Cnpaska

EE & & B | ¢ | [pr1so_ss m =8 = B3 = |5 7
1| aiin AanHbix1 - SH_1
= e %
SH_1 ®aiin gaHneix 1 21-12-17 17:46:54 -
No. Aatalspema CobbiTne Vi V2 L] n 2 13 Kw kvar KA PF V1 THD VZTHD V3THD 1 THD 2 THD BTHD | |
1 27-02-10 13:30:00.014 SP1 2313 2325 2325 1.28 1.30 1.13 0.845 0.015 0.845 1 45 44 43 197 199 206 |
2 27-02-10 13:45:00.012 SP1 2318 2328 2327 127 1.30 113 0.343 0.016 0.843 1 48 44 43 158 188 205
3 27-02-10 14:00:00.017 SP1 232 233 23238 1.28 1.30 1.14 0.848 0.015 0.848 1 46 44 43 198.8 19.8 205
4 27-02-10 SP1 2316 233 2324 1.36 1.36 1.21 0.898 0.078 0.802 0,956 4.6 44 44 182 18.1 18
5 27-02-10 SP1 2316 2332 2323 1.26 1.30 1.13 0.847 0.016 0.847 1 4.6 4.5 4.4 19.7 20 08
6 27-02-10 SP1 232 2333 23238 1.35 1.38 1.20 0.895 0.078 0.898 0.996 48 4.4 4.4 183 18.5 19
7 27-02-10 15:00:00.013 SP1 2299 2309 2303 1.36 1.39 121 0.892 0074 0.895 0.997 48 45 43 182 183 19
8 27-02-10 15:15:00.012 SP1 2253 2309 2308 1.36 138 122 0.394 0072 0.897 0.997 45 44 43 183 18.4 18.8
] 27-02-10 15:30:00.012 SP1 2206 2308 2305 1.30 132 118 0.851 0.015 0.851 1 46 44 4.4 198.8 19.9 208
10 27-02-10 15:45:00.010 SP1 2301 2309 2308 1.26 1.31 1.13 0.842 0.016 0.842 1 4.6 4.5 43 18.7 18.7 20.5
11 27-02-10 16:00:00.017 SP1 2291 2304 2289 1.36 1.39 1.21 0.891 0.074 0.894 0.957 4.6 4.5 4.3 18.3 18.4 18.9
12 27-02-10 16:15:00.015 SP1 2311 2323 239 1.35 1.38 1.21 0.893 0.078 0.897 0.996 45 4.4 43 182 18.4 18.9
13 27-02-10 16:30:00.016 SP1 2306 2319 2318 1.35 1.38 121 0.893 0.075 0.896 0.997 45 44 43 182 18.4 18.8
14 27-02-10 18:45:00.018 SP1 2308 2319 2313 128 133 113 0.850 0.014 0.850 1 45 44 43 187 195 207
15 27-02-10 17.00:00.017 SP1 2301 2313 230.8 1.35 1.38 121 0.891 0.075 0.894 0.987 4.4 44 4.2 18.1 18.3 18.9
16 27-02-10 17:15:00.015 SP1 2302 1.2 2305 1.35 1.36 1.21 0.888 0.072 0.882 0.987 4.4 44 4z 18.1 18.4 18.9
7 27-02-10 SP1 229 230 230 1.36 1.39 122 0.894 0.072 0.897 0.957 4.4 4.4 4.3 182 18.3 18.8
18 27-02-10 . SP1 2315 2328 2324 1.27 1.30 1.13 0.842 0.014 0.842 1 4.3 43 42 19.5 19.7 205
19 27-02-10 18:00:00.016 SP1 2312 2321 2321 127 1.30 1.13 0.341 0.011 0.841 1 41 4 41 196 181 202
20 27-02-10 18:15:00.015 SP1 2306 2315 2317 1.36 138 122 0.897 0.072 0.500 0.987 41 39 41 181 177 188
21 27-02-10 18:30:00.013 SP1 2287 2307 2309 1.36 1.38 122 0.897 0.071 0.800 0.987 4 3.8 4 18 17.6 18.8
2 27-02-10 1&: 0.014 SP1 2295 2302 2304 1.36 1.40 122 0.901 0.071 0.803 0.957 4.1 3.9 4 19.3 18.7 20
23 27-02-10 19:00:00.017 SP1 2294 2305 230 1.29 1.31 1.14 0.843 0.008 0.843 1 4.1 3.9 4 19.4 19 .2
24 27-02-10 19: 0.018 SP1 229 2301 2302 1.36 1.39 122 0.893 0.068 0.896 0.997 4 3.9 4 18 176 186
25 27-02-10 19:30:00.018 SP1 2252 2303 2306 1.35 1.38 122 0.394 0.069 0.897 0.997 39 38 4 179 176 185
28 27-02-10 19:45:00.018 SP1 2288 2306 2309 1.35 138 122 0.884 0.068 0.896 0.987 4 38 4 179 178 183
a7 27-02-10 20:00:00.011 SP1 2286 2307 3 1.37 1.38 123 0.900 0.069 0.803 0.987 4 3.8 4 18 7.7 18.5
28 27-02-10 SP1 230 231 2309 1.36 1.36 122 0.897 0.070 0.899 0.957 4 3.9 4 17.9 17.6 18.4
el 27-02-10 SP1 2302 312 3.5 1.27 1.30 1.14 0.841 0.008 0.841 1 4.1 3.9 4.1 19.4 18.9 20
30 27-02-10 . SP1 2305 2314 234 1.35 1.38 1.21 0.894 0.070 0.896 0.997 4.1 4 4 18 176 18.5
31 27-02-10 21:00:00.017 SP1 2306 2315 2319 1.28 1.30 1.14 0344 0.009 0344 1 41 39 41 195 19 201
32 27-02-10 21:15:00.017 SP1 2313 232 2322 134 138 121 0.884 0.073 0.897 0.987 41 39 41 181 177 185
33 27-02-10 21:30:00.018 SP1 230.6 23z4 2328 1.34 1.38 121 0.894 0.072 0.897 0.987 4.2 3.8 4.1 182 7.7 18.5
34 27-02-10 21:45:00.011 SP1 2315 2326 2331 1.27 1.32 1.13 0.848 0.010 0.848 1 4.2 4 4.z 19.5 18.7 2041
35 27-02-10 2Z: 0.010 SP1 217 2326 2324 1.34 1.37 1.20 0.892 0.073 0.895 0.987 4.2 3.9 4.1 18.1 7.7 18.6
36 27-02-10 22:15:00.016 SP1 2314 2326 2329 1.35 1.38 122 0.899 0072 0502 0.997 432 4 42 182 179 187
37 27-02-10 22:30:00.015 SP1 2311 2325 2322 127 1.30 113 0.341 0.010 0.841 1 43 41 43 196 182 203
38 27-02-10 22:45:00.0138 SP1 2305 2312 2317 134 137 121 0.839 0.072 0.892 0.987 4.4 42 44 183 179 188
38 27-02-10 23:00:00.017 SP1 2305 Py 3T 1.34 1.37 1.20 0.887 0.071 0.880 0.987 4.4 4.2 44 182 18 18.7
40 27-02-10 23:15:00.014 SP1 2311 2323 2323 1.34 1.37 1.20 0.888 0.074 0.891 0.957 4.4 4.z 4.3 182 17.9 18.6
41 27-02-10 23 0.013 SP1 2314 2325 2324 1.34 1.36 1.20 0.887 0.074 0.850 0.987 4.5 4.z 4.4 18.3 18.1 18.6
42 27-02-10 23:45:00.011 SP1 2317 2328 2327 1.34 1.39 120 0.893 0077 0.896 0.996 44 42 43 182 176 1886
43 28-02-10 00:00:00.013 SP1 2306 2319 232 125 132 114 0.852 0.015 0.852 1 45 43 44 187 193 205
44 28-02-10 00:15:00.012 SP1 2318 2334 2322 1.34 1.36 1.1% 0.888 0.064 0.880 0887 47 44 4.5 18.5 179 18.2
45 26-02-10 00:30:00.01% SP1 230 2.7 Py 1.34 1.37 1.20 0.887 0.061 0.888 0.988 4.9 47 46 184 18.2 19.4 |
C:\Data\PAS_Work\EM720_IEC\Shaar_Haeer_020510\SH_1_Logs_280410.mdb
FoTos 21-12-17 17:49:32
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rnABA 13 NMPOCMOTP 3ANUCAHHBIX ®AANOB

MpocmoTtp rpacdhuka (TpeHaa) paHHbIX

Eata ~
YTtobbl yBUOETb TpeHa AaHHbIX, NpeaCTaBlIEHHbIX B Tabnuue, HaxMuTe KHOMKY iE Ha NoKalnibHOU
naHenm NHCTPYMEHTOB. YT106bl M3MEHUTb BPEMEHHOW MHTepBan NS Bawero rpaduka, HaxmuTe

KHOMKY n Bbl6epVITe »Kenaembin UHTEepBal BpeMeHu.
Bbi6op kaHanoB

YTto6bl BbIOpaTh KaHanbl JaHHbIX ANs1 BalIero TpeHaa, WeENKHUTE Ha OKHe TpeHAa NpaBon KHOMKOW
MblILLK, BbiGepuTe KaHanbl, 0OTMeTbTe KaHarnbl Ana oTobpaxeHusa n Haxmute OK.

Bbi6op LBETOB M CTUNEN JINHUN

JInHWMM TpeHpa ong pasHbIX KaHanoB MOryT ObITb MOKa3aHbl pa3HbiMK LiBETaMU, UCMONb3ys pasHble
CTUNY NUHUI. YTOGbI N3MEHUTb LBETa UNU CTUMKU NNHUIA, LLENKHUTE Ha OKHE TPeHaa NpaBoun KHOMKON
MbIlwK, BbiGepuTe CBOWCTBA NepeanTe Ha BKNaaKy SKpaH, HACTpPoOMTe LBeTa U CTUMKW ANS KaHarnos,
a 3atem HaxmuTe OK. Bbl Takke MOXeTe U3MEHUTb LiBeTa choHa M NIMHUIN CETKN.

T PAS W1.4.17 - [C\Pas_1 4 17_160517] - Qaiin aankex 1 - SH_1

®aiin  Mpaska Bua

Mowutop Peructpatopsi  Hacrpoiiku  Kowgurypaums Oruersi  Okwo  Cnpaska

=~ =] S | m | & | ¢ | [pr1so_as m = -3 - = = =K
[= =] =]
?
SH_1 ®ain gansbix 1 21-12-17 18:13:115 -
Cobetwe | W1 | w2 | W3 11 [ 13 KW kvar [ PF W1 THD V2 THD W3 THD MTHD | BTHD | IBTHD
14 SRl 2313 . 2325 . 2325 128 . 130 . 113 . 0845 0.015 . 0.845 1 45 ; 44 43 19.7 199 206
1? 2: 7| @aiin ganrbil - SH_1:2 =N e
15 S| EE| MA B 8 | & a» %
1 sP1 SH_1 ®ain ganHbix 1 21-12-17 18:13:21 e
12 sP
12 sP i Laq
12 sP 04
10 SP1 .
17 spr i vz
15 TSP .0-;
18 spy
18 TSP H Fva
17 sP :
1520 Www "
1878 ~roh
12 ek 2804}
18 ER HMMWMM_&_M_E
15150 0.004;
1277 5P 280-%
SR mwwww,,z
17 SP1 0.004!
18 sP 1.700-;
18 =P Wwwwwﬁmw_m
18 SPq | | -0-410-
1 spr || 17004
16 sp1 i [ kvar
18 sp1 'i’-;;g].
12 sP [ Fkva
17 sP 00004}
17 sP 0t
18 s o | pr
1 SPY ot
10 SP1 745
e R A ST e e oV ST W VN e SO o v, ¥ P W W NP VU Vv e R, v, o U NP, S V6 N [,
15 SP1 0.0
18 SP1 8541
i7ER 1 [¥2THD
147 ERq 0.0+ | | | | | | |
1278 27-02-10 07-03-10 14.03-10 22.03-10 28.03-10 05-04-10 13-04-10 21-04-10 28-04-10
i &pd 13:30:00.014 01:28:07.513 13:26:15.013 01:24:22.512 13:22:30.012 01:20:37.511 13:18:45.010 01:16:52.510 13:15:00.009 <
18 SP1 [ |Cr\Data\PAS_Work\EM720_IEC\Shaar_Haeer_020510\SH_1_Logs_230410.mdb
LER R - o _ o T T oo o = T T i e o T T
1878k 230 2T 231 TEAT iz oeeT 0.081 ] 0.889 08388 45" 47 46 18.4 182 194 -
Shaar_Haeer_020510\SH_1_Logs_280410.mdb

FrTas

Mcnonb3oBaHue NMHU MapkKepa

OkHO TpeHAa uMeeT OBe CUHUE NYHKTUPHbIE NTMHUK MapKepa. JleBbIn Mapkep yKa3blBaeT Ha4albHylO
no3nunto ansa Bblv4ncneHmna cpegHero n nMKoBoro 3HayeHun, a I'IpaBbIl7I Mapkep yka3biBaeT KOHEYHYHO
nosnuunto.

UToObl M3MEHUTb MONOXEHNEe Mapkepa, LWenkHuTe npaaoﬁ KHOMKOM MbIIN Ha OKHEe TpeHaa un

BbIGEPUTE «YCTaHOBUTL MApKEP» UM HAXKMUTE KHOMKY = Ha MaHenn MHCTPYMEHTOB OKHA, a 3aTeMm
LLLeNIKHATE NEeBOW KHOMKOW MbILUM B TOYKE, FAe Bbl XOTUTE MOMECTUTb Mapkep. Bbl Takke MoxeTe
nepeTtawmTb 06a Mapkepa MbILLbO UM UCMOMNb30BaTh KMaBWLLW CO CTPENKaMU BNPaBo U BNEBO Ha
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rnABA 13 MPOCMOTP 3ANUCAHHBIX ®AWNOB

Knasuartype, YTOObI U3MEHUTb NOJIOXKEHNE Mapkepa. I'Iepen MCcnosnb3oBaHMEM KIaBnaTypbl HAXXMUTE
Ha obnactb TpeHaa ¢ NOMOLUbIO MblLLN, YTOOBI KnaBuaTtypa morna nony4unTb Ball BXoA.

Mcnonb3oBaHue macwtabupoBaHusa (Zoom)

Bbl MOXeTe ucnonb3oBatb ropU3oHTaNbHOE N BEPTUKAIIbHOE MaCLIJTaGVIpOBaHVIe Aana MsaMeHeHuA

pasvepa Balero rpaduka. Vcnonb3ynte KHOMKKU ‘} '”‘ Ha BalweWn foKanbHOW naHenu
WHCTPYMEHTOB, NpeACTaBnsolLmMe 3ereHble CTPENKN AN YBENUYEHUs UNM yMeHblUeHns rpaduka
TpeHaa. Kaxablh LWen4yok Ha 93TuX KHonkax pgaet Bam  100-npoueHTHOe ropu3oHTanbHoe
MacwTabupoBaHue. [IBe  KHOMKU npeacTaBnsowme  yBenuunTenbHoe
obecneynBaroT NponopLmoHanbHoe yBenmyeHe B 0060Mx HanpaBneHusX.

CTeKno,

M3mepeHus Delta

YT06bl M3MEPUTL PacCTosiHUE MeXay ABYMSI TOYKaMu TpeHga, HaxmuTe kHomky [Oenbta & Ha
naHenu MHCTPYMEHTOB, LUENKHUTE NIeBOM KHOMKOW MbILUX B NEPBON TOYKE U 3aTeM LWEMKHUTE Ha
BTOpON Touke. [MepBas Ga3oBas Touyka PUKCUMPOBaHa, Moka Bbl HE 3aKpbiBaeTe W MOBTOPHO He
oTKpbiBaeTe [lenbTa, B TO BPEMS Kak BTOpasi Touka MOXeT ObITb pa3melleHa B Ntobom Mecte NUHUK
TpeHaa. Bbl MOXxeTe n3mMeputb AenbTy B 060Mx HanpaeneHusax. Ytobbl 3anpetnTb [enbTa, HaxMuTe
kHonky [lenbTa ewe pas.

NMpocMoTPp XKypHana ocuu/I/iIorpamMm

3anucyu  ocumnnorpamMm  MOryT  ObiTb  MOKa3aHbl NATbIO  pasnMyHbiMKM  cnocobamu:  Kak
nepekpbIBalLLMECH KpMBbIE HA 00LLE OCY BpEMEHW, pa3fenbHO Ha MHAMBMAYANbHbIX OCSX, B BUAE
rpacdvka gencreylowmnx 3HadeHun (RMS) no nepuogam, B Buae rpadmka 4actoTbl KaHanoB
HaMNpPsPKEHUs1, NN KaK CNEKTP rapMOHMYECKMX COCTaBNSALWMNX B BUAe rpadpa unm tabnmubl.

Kaxgoe rpadmyeckoe OKHO MMeET oKanbHyH MaHenb MHCTPYMEHTOB, Yepes KOTOPYHO Bbl MOXeETe
OTKPbITb HOBOE OKHO A1si IPOCMOTPA AaHHbIX (DOpMbl KPUBOI B Apyrom Bude. Koraa Bbl nepexoaute
K OPYroi 3anvcy ocumUnnorpaMMsl, BCe OTKPbITbIE OKHA OBHOBMAOTCA O4HOBPEMEHHO.

Koraa Bbl OTKpbiBaeTe HoByw Tabnuuy, PAS nokasbiBaeT BaM OpPMbl  KpMBOM B
HenepeKpbiBatowlemMmcd snae.
™ PAS V1417 - [C:\Pas_1 4 17_160517] - KypHan ocumnorpamm 1 - SH_1 =] =X
®aiin Mpaska Bua Mowurop Pervcrparoper  Hactpoiikn  Konurypauma Oturel Okvo  Cnpaska
@ & | || o | [Pr180_9s - G rE - R E BHEEY e
] Kypran ocuwnnorpamu 1 - SH_1 fella ==
B EE b S bz A B 6 % | & I 44 > Mo ?
SH_1 MypHan ocuknnorpamm #1 31-05-09 18:36:50.099 > i
. RS | Mun. Nu | Make. uk| vron | [CePa #3
e n‘l i 3anmcano: 31-05-09 18:36:51.376
1 Hawano: 31-05-09 18:36:50.099
(Tpurrep:  31-05-09 18:36:50.178
Volis Ly 2o56v | 3127w | 3161w | 0o | [CoBEve: PRES:S (Mposan Hanpsxen)
ANHTENLHOCTE PEMCTRAWAM: 1.276 ©
UacroTa soopt: 32 616, fnepion
70,0 YacroTa: 50.11 M
Sz CHMMETPHHGIE COCTABNSIOLIME
HanpsxeHie MDAMOT NOCREn0s.: 226. | =
Hanpsorerie oBpaToil nocneacs.: 0.5
HanpsweHie Hynesoii nocneaoe. : 1.3
Volts! Fv2 12268V | -317.4V | 3146V |120.0 | |Koadid. Heamm, Hanp. no ofpaToii no|

Kosthd. HEGAMM. HANP. N0 HYREBOH No
Torc npsmoii nocnence.: 1.60 A

Torc ofpaTofi nocnencs . 0.08 A

Tox Hynesof nocnenos.: 0,12 A
Kot mecamm. Tora ne ofparoii noc|
Kasdh. Heamm. Toxa no Hynesoii noc|

3 ||227.3v | 3108 v | 3108V |1205°

184A | 254A | 273A

1634 | 259A | 2344 |119.0°

148A | 204A | 2044|183

31-05-09
18:38:50.099
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31-05-09
18:36:50.259

31-05-09
18:36:50.418

31-05-09
18:36:50.578

31-05-09
18:36:50.737

31-05-09
18:36:50.897

31-05-09
18:36:51.056

31-05-09
18:36:51.216

31-05-09
18:36:51.375

310509 18:36:50.099
ms
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™} PAS V1.4.17 - [CAPas_1 4 17 160517] - Kyptan ocumnnorpamm 1 - SH_1 = = Z8 |
®aiin Mpaska Bua Mowwrop  Perncrpatops  Hacpoiikn  Kongmrypayws  Oruéret Okne  Cripaska
= HE S | M| | ¥ | [pr1so_ss HmE-B - = E El Ak
51 Kypran ccupnnorpanm 1 - SH_1:2 =x R
EHEE S b g Hz £ A B2 8 W | @& 27T H 4 b b 44 ?
SH_1 Kyphan ocunwnnorpamm #1 31-05-09 18:36:50.099 Cepus #3 &

1050.0— 1.38

3armcano: 31-05-09 18:36:51.376
Hauano: 31-05-09 18:36:50.099
Tpurrep: 31-05-09 18:36:50.178
Cobbimie: PQES:S (Mposan HanpsokeHis)

JLnMTensHOCTE perncTpauym: 1,276 ¢
Yactora swibopsu: 32 esib. fepHoa
YacroTa: 50.11T0

V1RMS: 225.6 V
V2RMS: 226.9V
V3RMS: 227.3V

m

CUMMETPUHHBIE COCTABNAIOLLUME

Hanpsekere npamolt nocneaos.: 226.0 V
Hanpsokenme obpaToi nocnenos.: 0.5V
HanpspkeHie Hynesoi nocnenos.: 1.3V

Koadhh. Heamm, Hanp. no ofpaToil nocnenos.: 0.2%
Koadbd. Hecumm, Hanp. no Hynesoi nocnenos. : 0.6%

Tox npamoit nocnenos.: 1,60 A

Tok oBpaTol nocneaos.: 0.08 A

Tox Hynesoi nocneos. : 0.12 A

Kozdih, HecHmMM, Toka no ofpaToid nocneaos.: 5.0%

Koadd. Hecumm, Toka no Hynesoii nocneace. : 7.5%
&

i

b

i
i) WY

Al

F-0.82
T T T T T T T -1.38
31-05 31-05-09 31-05-09 31-05-09 31-05-09 31-05-09 31-05-09 31-05-09 31-05-09
18:36:50.099 18:36:50.259 18:36:50.418 18:36:50.578 18:36:50.737 18:36:50.897 18:36:51.056 18:36:51.216 16:36:51.375
Vi— V2— V3i— H—
E— B3— 1 31-05-09 18:36:50.099 x = 0.000 ms.
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YTo6bl yBUAETH NepeKpbIBaloLLMECH OCLMANOrPaMMbl, HaXXMUTE KHOMKY [Z= Ha nokanbHol naHenu
WHCTPYMEHTOB. [Nl NPOCMOTpa HEMNepPeKpbIBaOLLMXCS KPUBbIX HAXMUTE KHOMKY Eﬁ

[JaHHble ocumnnorpammbl 3anucbIBalOTCsl CEPUSIMU, KOTOpbIE MOFYT codepXaTb MHOrO NepvoaoB
BbIGOpOK ocuunnorpammbl. OKHO ocuMnnorpaMMbl MOXET nokasaTb A0 128 nepvogoB opMbl
KpuBoi. Ecnu ocuunnorpamma cogepxuT 6onblue NeproaoB, No4 OKHOM MNOSIBUTCA MON3YHOK Ans
rOPW30HTanbHOW NPOKPYTKM OKHA, KOTOPLIN NO3BONSIET BaM NPOCMOTPETL BCHO KPUBYIO.

MpocmoTtp rpacdhmka gencreyromwmx sHaueHum (RMS)

PAS moxeT noka3aTb Bam rpaduk AenCTBYIOWMX 3HA4YEeHU nepuoa 3a nepuogom BbIOOPOK

B
ocuMnnorpaMmel NEPeMEHHOro Toka. Haxmute KHomky IE 4yTOObI YBMAETL rpadvK AEVCTBYIOLLMX
3HaYEHU HanpPsHKEHWN N TOKOB. TOYKM rpachmka NpeacTaBnsAlT cobon OerCTBYHOLME 3HAYEeHUS
BENWYMH Yepes Kaxable Mos-nepruoaa ceTeBon YacToThl..
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I PAS V1417 - [C\Pas_1_4_17_160517] - Kypran ocumanorpamm 1 - SH_1 = = 28 |
®aiin Mpaeka Bug Monntop Peructparoper Hacrpoiikn  Kongurypauwa Ortuersr Okwo  Crpaexa
=EHa & | m E o |pr1so_os HlmE-E =R ENRRE R
7 XypHan ocynanorpaum 1 - SH_1:2 e =]
B2 S b S Hz 1 A S & W B 40 4 4 » M A ®?
SH_1 #ypHan ocuMnnorpamm #1 Ipatuk RMS 31-05-09 18:36:50.099 c £3
Cpegr. | Mun. | Marc. SR
=00 3anmcaro: 31-05-09 18:36:51.376
Hasano: 31-05-09 18:36:50.099
Tpurrep: 31-05-09 18:36:50.178
CobiiTiie: PQES:6 (Nposan HanpsxeHis)
[LnvTensHocTE peructpaun: 1,276 ¢
YacroTa swifoprut: 32 Buib. fnepron.
Yactora: 50.11 M
Volts FV1 S62V [862V [862V
32.04
260.0
Volts rv2 541V | 541V | 541V

32.04
260.0

Volts

3204

FV3 676V |67T6V |676V

31-05-09
18:38:50.099

31-05-09 31-05-09 31-05-09 31-05-09 31-05-09 31-05-09 31-05-09 31-05-09 310509 18:36:50.228
18:36:50.259 18:36:50.418 18:36:50.578 18:36:50.737 18:36:50.897 18:36:51.056 18:36:51.216 18:36:51.375 X = 128.584ms « M v
(C1\Data \PAS_Work\EM720_IEC\Shaar_Haeer_020510\5H_1_Logs_280410.mdb Sannce 3 s 102

MpocmoTp rpachmka 4yacToTbl

HaxwmunTe kHonky HZ pna npocmoTtpa rpaduka 4acToTbl BbIGOPOK OCLMMIOrpaMM HampsKeHUs
nepuoa-3a-nepruoaom.

MpocmoTp rpachmka cnekTpa rapMoOHUMYECKUX COCTaBRAIOLLMUX

Haxxmute kHOMKY llwa HA MaHenmu MHCTPYMeHTOB, 4TOBbI yBMAETb rpadd crekTpa rapMOHUYECKUX
COCTaBISAOLNX HAMPSXXEHNS, TOKA UMM MOLLIHOCTMU.

[ns Bbibopa kaHana LenkH1Te Ha rpadouke NpaBoit KHOMKOWM MblK, BbiGepuTe KaHanbl, oTMeTbTe
KaHarn Hanps>KeHWsi, TOKa UM MOLLIHOCTYU, KOTOPbIV Bbl XOTUTE MOKasaTb, U 3aTem HaxmuTe OK.

CnekTparnbHble COCTaBrsiloLLME BbIYMCISAIOTCA 33 YeTblpe nepuona OpMbl KPUBOW, HauMHas C
TOYKM, rOe pacrnonoxeHa nesasi MapkepHas nuHusi. Ecnu oTkpbiTo Gonee ogHOro OkKHa
ocuunnorpamm, PAS oTaaeT npyopuTeT OKHY OCLMINIOrpaMMbl C NEPEKPLIBAIOLLUMUCS KPUBBIMU.

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM
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™ PAS V1417 - [C\Pas_1 4_17_160517] - DKypran ocumnnorpamm 7 - NNN:2] = = 28 |
5] Gaiin Mpaeka Bng Monnrop Perncrparopel Hactpoiikn  Korgmrypaums Orerel Okwo  Crpaeka _=]x
=== S| E | & |prso_ss YlmE.E = ElkER=R Nk
B R s e (B 6 i 4 %
HNH JKypHan ocuunnorpamm #7 Cnextp V2 20-02-16 10:44:45.966 Tapwonme Hanprosere V12
1007 HD% [ KV AD% TR || o
HO2 | 17.15| 157[Hoa | fo11| dof [FESEERATEL
H04 | 6.27| 068|HUS | 6.02| U6
HO6 | 47| 0.43[HO07 | 4.56| 0.50| OBLUME FAPMOHVMECKIME NCKAXKEHNA
HOB | 400| 0.244[H0S | 364| 040
W10 | 32| o3s[An | =31] o3 E:E;it:’r"’awwm 1419
Hi2 | 308] 034/H13 | 295| 032) |uere rapuormar: 20.0%
Hi4 | 27| 0.31|HI5| 280 0.31] |vemeprapnormmu: 14.5%
H16 o 0 |H17 o o
a H1E o o[ne o o 599”1;1’5“75?111-1512
H20 o ofm: o o |®oPrweTor: L
H22 L 0 [H23 L 0| |Hacrota: 49.91Hz
H24 o] o[n=s o o
H26 o ofnzm o o
H28 o o[nm o o
H30 [ CEL o o
H32 o 0 | H33 o o
H34 o] o[H3s o o
H36 [ CES o o
80 H38 o 0 | H38 o 0
H20 o o[n4 o o
He2 o ofne o o
) Had o] o0[nss o o
£ HiE o one7 o o
ES H48 [} o [Rao [} [}
2 H50 o] o[nst o o
H52 o ofns o o
H54 o 0 | HS5 o o
[E3 o o[nw o o
g H58 of ofnse of o
HED O E] o o
HEZ o] o[nes [
204
o e o e e B B o e e e o o o A S
13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 S5 S5/ 59 61 63
TapMOHMYECKAR COCTABNAIOWAR
Bre guanasona M « i v
[C:\Data\PAS_Work\PM 180 files_1707 16\PM 180_NNN_Logs.mdb 3amics 1w 1
loTos 24-12-17 156:41:28

[Mopsaok HamBbICLLIEN rAapMOHMYECKON COCTaBnsAoLLEen, koTopas 6yaeT NpucyTcTBOBaTh B CriekTpe,
paBeH MOMoBMHE Y4acToTbl BbIOOPKU (hOpMbl KpMBOM MUHYC oauH. Ecnv B ocumnnorpamme 256
BbIOOpPOK Ha nepuog, 1o ByayT B Hanunumm 63 rapmonuku. Mpu 32 BbiGOpkax Ha nepwod, GyayT
UMETbLCH TONMbKO 15 rapMOHMK, B TO BPEMS, Kak OCTanbHble ByayT Hynsamu.

PAS Takke MOXeT AaTb BaM MHAMKaLUMIO, KakMe COCTaBNsOWME NPEBbILIAT AONYCTUMbIE YPOBHM
rapMOHUK B COOTBETCTBUM C BblBpPaHHbIM CTAHOAPTOM KayecTBa 3MEKTPO3HEPTUM UMW APYrUMM
NoKanbHbIMK PErYNMPYIOLWUMU HOPMaMMU.

[ns npocmoTpa nnm naMeHeHnsi NpeaernoB rapMOHUK:
1. LWenkHuTe Ha rpacmke npaBoi KHOMKOWM Mblwmn 1 BbibepuTe Mpenensi.

2. BblbepuTe cOOTBETCTBYHOLNIA CTaHAAPT, Unn Beibepute Custom n camm
3aaviTe xenaemble Npeaesnbl rAapMOHUK HaMPSXKEHUS U/Unu Toka.

3. OtmeTbTe hnaxok Pa3pelleHo Ans nokasa BbIXO[4a rapMOHKK 3a
YCTaHOBMEHHbIE Npeaenbl Ha rpaduke cnekTpa u B Tabnmuax rapMoHuK.

[apMOHWKM, KOTOpble MPEBLIWAOT YCTaHOBMEHHbIE Npeaenbl, BblAeNATCA KpacHbIM LBETOM Ha
rpaduke v B Tabnuuax.
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F [ om ]
Mpeaenn -
Mpenens
— Hanprxexwe — Tok
Koadup. rapm. coctae., % | = rapmM. cocTag., A | =
Hoz [zoo | Ho3 [so0 | Hoz 2880 | Ho3 4810 ||
HO4 (1.00 HOS (6.00 HO4 (5.00 HOS |28.50
HO& (0.50 HOT (5.00 HOE | 3.00 HOT | 41.20
HO& (050 HO9 (1.50 HO& (7.20 HO9 (5.50
H10 (0.50 H11 [3.50 H10 [ 5.80 H11 | 39.40
H1Z (050 H13 [ 3.00 HiZ [1.20 H13 |27.80
H14 (050 H15 (0.50 H14 (210 H15 (1.40
H16 [0.50 H17 [2.00 H16 [1.80 H17 [ 13.60
H1&8 (050 H18 (1.50 H1& (0.80 H18 (510
H20 (050 H21 (0.50 H20 [1.40 H21 (070
Hzz (050 H23 (1.50 Hzz [1.30 H23 (7.50
H24 (050 H25 [1.50 H24 (060 H25 (4.00
H26 (050 H27 [1.50 H26 [1.10 H27 (0.50
H2& (050 HZ% (1.50 - H2& (0.10 H2g (310 -
CraHgapt CraHgapt
| G54 2001 400v ~|
¥ Paspeuero Mowomamo | || ¥ Paspeuero o womsarns |
Mevats | QK I Cancel | Apply | Help |

I'IpocMO'rp Tabnuubl rapMmoHM4YeCKMX CcoCTaBnAroLlWUxX

Haxmute KHOMKY E Ha NOKanbHOW naHenu WHCTPYMEHTOB, 4YTOObI MoKasaTb rapMmoHun4yeckune
cocTasnsiowe B TabnmyHom Buae.

Tabnuua paet nodasHble 3Ha4YEeHNsi FaPMOHUYECKMX COCTaBMAIOLWMNX HANPSHKEHNS, TOKa, akTUBHON
W peakTMBHOWM MOLLHOCTMK, Kak B MPOLIEHTaXx OT 3Ha4YeHNsi HA OCHOBHOWM YacToTe, TaK U B HAaTyparnbHbIX
efvHULax, a Takke asoBble YrIbl Mexay BEKTOpaMu rapMOHUK HanpsiXXeHus 1 Toka.

[T PAS V1417 - [CAPas_1_4_17_160517)] - KypHan ocusnnorpamm 7 - NNN [ R T —— [E= A
Oaiin Mpaska By Monmrop P | Hacrpoiixn Oruersi Owio Crpasks

SH@ e & @ | [msass

EEE L B[S (> M b oD%
NNN K| Crnextp L1 20-02-16 10:44:45.966
R A
10.91 3.36
187 113 - SHaueHwe RMS 19.91kV
110 0.83 : 24.5%
HeuEThbie raproriran 14.1%
088 158 YErHsie rapHoHikA: 20.0%
088 058 WHTeprapronion: 13,5%
048 1.41

0.50 023 Kpecr-akTop: 1.52
D 015 Topr-darTop: 111
040 024
038 0.15
[E 018 Sauere RMS 29.53 A
03 (X0 i =

fe-ETHoIE rapHoHML: 32.
022 oo “eTreie rapmonit: 71.4%
031 008 ViTepraproiicr: 46.8%
031 0.08 K-paxrop: 8.97

) []
Kpecr-pakop: 1.97
Popr-harcrop; 1.14

V12

Tox11x

MowrocTs L1

AKTVBHES MOWHOCTB: ~22.686 kil
MowHocTS: -33.980 kvar

HacToTa; 49.91Hz

cooocooocoooocoooo oo ooe

B :
(C:\Data PAS_Work|PM180 files_170716\PM180_NNN_Logs.mdb Sanwce 1vs 1

rotos 24-12-17 16:52:40
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[ns Boibopa dasbl WenkH1Te Ha rpadurke NpaBon KHOMKOM MbIwK, BbibepuTe KaHanbl, oTMeTbTe
a3y, KOTOPYIO Bbl XOTUTE NokasaTb, U 3aTeM HaxmuTe OK.

CI'IeKprI FrapMOHUK TaKXXe MOoryTt ObITb MOKa3aHbl AN BCex a3 B ogHom Tabnuue B npoueHTax ot
3Ha4YeHnss Ha OCHOBHOWN YacToTe.

OnuMMm npocMoTpa oCUuUnNorpamMmm

MpokpyunBaHne ocuunnorpamm

CTpOKa COCTOAHMA BHWU3Y OKHa nMoOKa3blBaeT BaM, CKOJIbKO 3anucen COOEepXnUT XypHan
ocuunnorpamMmm. |_|OJ'Ib3yl7ITer3eJ'IéHbIMVI rOPU30HTarbHbIMKM CTpEeNKamMun H ‘ " H Ha naHenu

WHCTPYMEHTOB OKHa AN MPOKPYYMBaHMSA 3anvcen ocumnnorpamm.
Bbi6op kaHanoB ocuunnorpaMmm

OpHa 3anuch ocuunnorpaMmbl MOXeT cogepxaTb A0 56 ocuunnorpamm, BKAKYas KaHanbl
nepeMeHHOro Toka, HanpsXeHna nNoCTOAHHOIo TOKa, KaHallbl OUCKPETHbIX U aHaloroBblX BXOO0B,
KOTOpPbI€ MOTyT OTOGpa)KaTbCH BMECTE Ha O4HOM KapTUHKE B HEMepeKpbIBatoLWeMcs BUae.

— m T i
Kanane: l
Momemite MometiTe CuMmMeTpHuHEIE
r BCE r BCE r r r COCTEENAWWE
Cumcmite (]
T Qw1 r r r
W V12 W It W DIl Dis T r r r r r -
W V23 W I W D2 W Dit0 T - r r r r
W V31 W 1% W D13 W D1 T - I~ - r r
W vd ol ¥ Di4 W D12 T r r r r r
r ¥ DIs W D113 T - r r r r
r r ¥ DI6 ¥ D14 [ - r r r r
r W DI7 W D15 T - r r r r
r ¥ DIg ¥ r r r r r r
0K | Cancd |  moy |  Hep |

YT06bI BEIOPaTHL KaHanbl AN 0TOOPaXXeHWsa Ha AKpaHe, LEMNKHUTE Ha OKHE OCLMNIorpaMmmbl MpaBow
KHOMKOW MbILwK, BbiGepuTe KaHanbl, oTMeTbTe kaHanbl Ans otobpaxeHns n Haxmute OK.

dnaxkm AOna KaHanoB, KOTOpble OTCYTCTBYHOT B ocuunnorpamMmme, 3aTeMHeHbI.
Bbi6op BpeMeHHOM ocuH

opu3oHTanbHas ocb MOXeT oTobpaxaTbcst NMMbo B abCONOTHOM BpeMEHW C OTMeTKaMu AaTtbl U
BpemeHu, Nnbo B MUNNNCEKYHAAX OTHOCUTENBHO Ha4Yana hopMbl BOSHbI. YTOObI UBMEHUTL €AMHULLbI
N3MEpPEHUsT BPEMEHW, LUENKHUTE Ha OKHE OCLUMIINOrpaMMbl MpPaBoOW KHOMKOW MbllW, Bblbepute
CeolicTBa, WénkHUTe Ha Bknaake Ocu, BbibepuTe HyXHble eanHuLbl 1 HaxkmuTe OK.

BbiGop LUBEeTOB U cTUNEn NMUHUIA

KaHanbHble ocuunnorpaMmmMbl MOryT ObITb MOKa3aHbl pasHbIMW LiBETAaMU, UCMOMb3ySA pasHble CTUMU
NMHUI. YTOObI M3MEHUTb UBETa UNN CTUMU JIMHWUA, LLENKHUTE Ha OKHE OCUMrorpamMmbl MpaBon
KHOMKOW MbILK, BbiGepuTe CBONCTBA NeperanTe Ha BKNaAKy JkpaH, HacTpoviTe uBeTa U CTUnu Anst
KaHanoB, a 3ateM Haxmute OK. Bbl Takke MOXETe U3MEHUTL LiBETA DOHA N NINHWUIA CETKN.
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[ Coolcraa NI

=

Benwume] Ocu ] Pazop  JKpaH l

padmuecicoe oKHo

Karane: UgeT:
Vi | |- Tonyboit j
:; |i| Cane:
V4 | j
n Tonwmxa:
12
13 | 2 TOUKKH j
14 PoH:
I1x -
B
g ||:| Enbiii j
Lax v Cemaewora
I9x
| VDo = [ Benaspamka

MpocmoTp ha3oBbIX Anarpamm

dasoBble guarpaMmmMbl UK asopbl, NOKa3bIBaOT BaM OTHOCUTENbHbIE BEMMYMHbBI U YITbl BEKTOPOB
HanpsKeHWs 1 Toka B Tpexda3HOM aNeKTpUYECKO CETU AN COCTaBMSAOLMX OCHOBHON YaCTOThI.

Bce daszoBbie yrnbl NoKasbiBalOTCA OTHOCUTENBHO BbIOpaHHOro 6a30BOro kaHana HanpsiKeHus:.

™ PAS V1417 - [CAPas_1 4 17 160517 - [Xypra ocumanorpamm 7 - NNN] = S|
3] Gaiin Mpaexa Bug Monwrop Perncrpatoper Hacrpoiikn  Kondurypayss Otuete Owno  Cnpaska _ =)=
SH@ S| @ | & || [Pr11so_os Z| M| E - B R B % %% 7
B 2 B . % Hz | A ES @ ¢ I ?
HNN XypHan ocuunnorpamm #7 20-02-16 10:44:45.934 - o
RMS | Mun. Mux |Marc Muc| Yron |CePmA #114
35007 3anucaHo: 20-02-16 10:44:47.216
Havano: 20-02-16 10:44:45.934
Tpurrep: 20-02-16 10:44:45.994
Cofibimue: PQES: 151 ((posan Hanpsmerna)
KVolts -V12 20.07kV |-26.05kV | 25.49kV | 0.0°
[nMTensHoCTs pervcTpalym: 1.281 ¢
Uacrora seiBopru: 32 s0ib. fepioa
YactoTa: 49.91TuL
-35.004
2 004 CMMMETPHYHBLIE COCTABNAIOLME
Kosthh. HECMM. HaND. Mo oBPATON NOCNEAOS.: 14, 1% =
Tor npsMoii nocieos. : 41.30
Tox ofparoii nocnenos.: 7.99 A
Tox Hynesoii nocnenos.: 0.77 A
KVolts w23 16.58 kV | -25.25 kV | 21.52 kV |-120.3° |Koadhd. Heamm. Toka no obpaToil nocnenos.: 19.4%
Kosthh, HECMM. ToKa N0 HYNEsoi nocnenos.: 1.9%
-35.004
35.004
KVolts V3 18.51 kV [-25.44 KV | 25.88kV | 131.9°
] 1 3
-35.004
9900
Amps FHx 3952A | -4399A | 6TE6A | 9627
-99.004
9900
Amps. S3.03A | -TZOTA | 89.39A | -27.3°
-99.004
9900
Amps. 4891A | 84244 | BOTIA |-161.3°
-099.004 [
20-02-18 20-02-18 20-02-18 20-02-18 20-02-18 20-02-18 20-02-18 20-02-18 20-02-18 20-02-16 10:44:46.045
10:44:45 834 10:44:46 094 10:44:46 254 10:44:46.414 10:44:46575 10:44:46735 10:44:45895 104447055 10:44:47215 x=111.265ms

C:\Data'\PAS_WorkIPM 180 fles_170716\PM180_NNN_Logs.mdb 3anucs 1us 1

loTos

24-12-17 17:38:36
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rnABA 13 NMPOCMOTP 3ANUCAHHBIX ®AANOB

Ona Bbibopa 6asoBOro kKaHana HanpsHXKEHUA LeNKHUTe Ha rpaduke npaBoi KHOMKOA MbILLK,
BbIGepuTe CBOWCTBa, OTKpOWTe BKNaaky dasop, oTMeTbTe 6a30BbIN KaHars, 1 3aTem HaxmuTe OK.

. =)

CeoiicTea
L

Benmumtel | Ocn Pasop ]3K|DEIH]

v TpeyronsHwe

" v2

V3

Cancel Help

o]

Ecnn Bbl ocTaBnsieTe oTMeyeHHbIM hnaxok TpeyronbHuk, To PAS coeguHSAET KOHLbl BEKTOPOB
HanNpsPKEeHWA M TOKOB, MOKa3biBasd BaM TPEYrOMbHUMKU HanpshKeHUM U TOKOB. OTO MOXeET ObITb
NnonesHo Ans BbiAeNeHs1 HECUMMETPUUN HanpsXKeHUM 1 TOKOB.

A

da3zoBble AnarpaMmbl BbIYMCISHOTCA 3a OAWH NEPUOL, KPUBOW C MECTa, Hadarno KOToporo 0603Ha4YeHo
neBoV MapkepHoW NuHKein. Koraa Bbl NepeasuraetTe mapkep, ha3oBble AmarpaMMbl 0GHOBMSIOTCS,
oTpaxasi HOBOE MONOXEHNE MapKepa.

MpocMOTp CMMMETPUUYHBLIX COCTaBMNAIOLWMX

Ha npaBow naHenun okHa ocuminorpamm rno YMO4aHU0 NOKa3biBakOTCA BEJIMYNHbI CUMMETPUYHbIX
COCTaBNAOLLNX HANPSXKEHNA N TOKOB AN TOYKN KPUBOW, Ha KOTOPYHK yKa3blBaeT JieBad MapkepHas
JTINHUA.

YT100bI paspewwmnTb UK 3anpeTuTb Nnokas CUMMETPUYHbIX COCTaBMSIOWMX, WENKHUTE Ha rpaduke
npaBon KHOMKOW MbIlK, Bbibepute KaHanbl, oTMeTbTe unm ounctute dnaxok “CuMmeTpuyHbie
cocTaBnsawwme”, n 3aatem Haxmute OK.

Bbi60p NnepBUYHBbIX 1 BTOPUYHbIX e4UHULY

HanpseHunsi n Tokn MoryT oTobpaxaTbCs B NEPBUYHBIX UM BTOPUYHbBIX eanHuuax. Ytobel BeibpaTh
NnepBMYHbIE UMW BTOPUYHbIE €AVMHUUBI ANA Bawen OCUMNNOorpaMMmbl, LWENKHATE Ha OKHe
ocuMmnnorpaMmbl NPaBoR KHOMKOW Mblln, Bbibepute CBOMCTBA, LWWENKHUTE Ha Bknagke BenuunHel,
BblIbepuTE HyXXHble eAnHULIbI AN HANPSHKEHWIN 1 TOKOB, a 3atem Haxmute OK.

Mcnonb3oBaHne NUHUI Mapkepa

OkHo ocuunnorpaMmMbl UMM RMS uMeeT ABe CuHME NMYHKTUPHbIE NMHUM Mapkepa. JleBblii Mapkep
yKasblBaeT Mosuumio, oTkyaa GepyTcsl AaHHble ANS BbIYUCMEHWUS CMeKTpa rapMOHUK U (hasoBbIX
avarpaMm, a Takke HavanbHyl No3uvuuio AN BbluUcreHus RMS, cpegHuX M NMUKOBbLIX BEINUYMH.
MpaBblii MapKkep ykasbiBaeT KOHEYHYK MO3MLMI0 ANA BbluucneHns RMS, cpegHux U MUKOBbIX
BENMYMH. MuHUManbHoe paccTosiHue Mexay [OBYMS Mapkepamy COCTaBNnseT oauH nepuop.
YT06b! M3MEHUTL MOMNOXKEHNE MapKepa, LENKHUTE NPaBOMN KHOMKOW MbILLW Ha OKHE OCLUMNorpaMMbl

1 BbIGepUTe «YCTAHOBUTL MapKep» WM HaXKMUTE KHOTMKY = Ha MaHeny UHCTPYMEHTOB OKHa, a
3aTeM LLENKHUTE NEeBON KHOMKOM MbILWIM B TOYKE, rae Bbl XOTUTE MOMECTUTL Mapkep. Bbl Takke
MOXeTe nepeTalnTb 06a Mapkepa MbILbiO UMK UCMOMb30BaTh KMNaBULLK CO CTPEnKamu Bnpaso U
BIEBO Ha KnasuaType, YToBbl U3MEHUTb MOMoXeHne Mapkepa. lNepes McnonbL30BaHNeM KnasmaTypbl
HaXXMUTE Ha 06M1acTb OCLIMITIOrPaMMBbI C MOMOLLILIO MbILLK, YTOGLI KnaBmaTypa mMorna nosyy4vTb Batl
BXO[.
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rnABA 13 NMPOCMOTP 3ANUCAHHBIX ®AANOB

Mcnonb3oBaHue macwtabupoBaHus (Zoom)

Bbl MOXeTe ucnonb3oBaTb ropu3oHTanNbHOE N BepTUKarbHOEe MaCLUTa6VIpOBaHVIe ana naMmeHeHuqa

pasmepa Ballen ocumnnorpammbl. VIcnonb3ymte KHOMKK # I 40 P4 Ha Bawein nokanbHom
naHenu WUHCTPYMEHTOB, NMPEACTaBMsoWMNE 3ereHble CTPEnKM ANs YBENUYEHUST MU YMEHbLUEHUS
rpacdmka ocumnnorpammbl. Kaxabll LWen4yok Ha 3TuUX KHonmkax pgaet Bam  100-npoueHTHoe

ropusoHTansHoe unu 50-npoueHTHOe BepTuKanbHOEe MacliTabupoBaHue. [1Be KHOMKM 'E'l 'El
obecneymBaloT npornopuuoHassHoe yBenuyeHe B 0601x HanpaBneHusix.

B pexume nepekpbiBalOWNXCS OCUMMNOrpaMM Bbl MOXETe YBENUYUTb BblIOpaHHytd obnacTb
ocuunnorpammsbl. LLIENKHUTE Ha OKHe ocuunnorpamMMbl MPaBOW KHOMKOM MbILK, HaXMUTe
YBENMYUTb, yKaXMTe Ha OAMH U3 YrnoB obnactv, KOTOPYK Bbl XOTUTE YBENMUYUTb, HAXMUTE ©
yOepXuBanTe NeBYyl KHOMKY MbllM, 3aTeM YKaXuTe Ha Apyron yron BblOpaHHOW obnactu u
OTMYCTUTE KHOMKY MbILLN.

U3mepeHus Delta

YT0Obl N3MEPUTL paccTosiHe Mexay OBYMsi TOYKaMU OCLWINOrpamMmbl, HaXMuTe kHomnky HdenbTa
& Ha naHenu MHCTPYMEHTOB, LLESKHWUTE NIEBOI KHOMKOM MbILM B MEPBOI TOYKE U 3aTEM LLUENKHUTE
Ha BTOpown Touke. lNepBasi Ga3oBasi Touka PMKCMPOBaHA, NOKa Bbl HE 3aKpblBaeTe M NMOBTOPHO HE
oTKpbiBaeTe [lenbTa, B TO BPEMS Kak BTOpasi Touka MOXET OblTb pa3mellieHa B Nlo6oM MecTe nuHum
ocuunnorpaMmel. Bel MoxeTe nameputb fensTty B 06omx HanpasneHnsax. Ytobel 3anpetnts fenbTa,
HaxmMuTe KHOMKy [enbTa ele pas.

MpocMOTP CUHXPOHN3UPOBAHHbIX OCLIWJIJIONPaMM

Ecnu Bbl MMeeTe HecKONbKo NPUBOPOB C CMHXPOHU3UMPOBAHHBIMWU Yacamu, Bbl MOXETe YBUAETb
OCLMMIorpaMmel, 3anuMcaHHble CUHXPOHHO B PasfUYHbIX TOYKax CeTW, Ha ogHoM rpaduke. PAS
MOXET COBMECTUTb OCY BPEMEHW A5 Pa3NUYHbIX OCLMIINOrPamMmM, Tak YTO OHU MOTYT OblTb MOKa3aHbl
COBMECTHO.

[na nokasa CUHXPOHM3MPOBAHHbBIX OCLMNOrPaMM:

1. TomecTnTe Basbl AaHHbIX, CoOAepXaLLMe 3anucy OCLUNIIorpaMm, B OaHY
nanky, Unm NOMecTUTe CaiTbl, C KOTOPbIX Bbl MOMyYanu AaHHble, B OOHY U Ty
Xe rpynny B OKHe caiToB.

2. OTkponTe ocumunnorpammy, KOTOPYH Bbl XOTUTE CUHXPOHU3MPOBATL C
Apyrumu npubopamu, 1 3aTeM HaXxkmuTe KHomnky “O0beanHUTbL coBnagarolime

<=0
ocuunnorpammbl” ¥ Ha naHenu UHCTPYMEHTOB.

PAS Oygetr wckaTb CKOOPOMHMPOBAHHbIE MO BpemMeHn OpPMbl  KPUBOW,
pacrnonoXeHHble B TOM e BPEMEHHOM NpPOMeXyTke, 4TO W BbibpaHHas
ocuunnorpaMma.
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rnABA 13

MPOCMOTP 3ANUCAHHBIX ®AWNOB

BigPAS ¥1.3 - [D:Pas] - Waveform Log 7 - Morth 3 - |ﬁ'|5|
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3. OtmeTbTe Cal?lTbI, AaHHble C KOTOPbIX Bbl XOTUTE NOKa3aTb.
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OTMEHa

4. HaxmuTe Ha kHornky KaHanbl 1 BeiGepuTe kaHarnbl ocumniorpaMmm ans
Kaxkgoro camTa.

5. Haxmute OK.

YT100bI M3MEHUTb KaHarnbl, NoKa3aHHble Ha rpadvke, WenkHnTe Ha rpadmke npason
KHOMKOW MbILLN, BbiGepuTe KaHanbl 1 0TMeTbTe KaHanbl, KOTOpble Bbl XOTUTE BMAETH
Ha rpaduke.
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FrnABA 14 COXPAHEHWE ®AWNOB B ®POPMATE
COMTRADE U PQDIF

nasa 14 CoxpaHeHue canos B popmarte
COMTRADE u PQDIF

KoHBepTepsbl haninoe COMTRADE u PQDIF nossonsoT BaMm npeobpasoBbiBaTb MOMYYEHHbIE
ocuunnorpammel B dannel oopmata COMTRADE unun PQDIF, n dannbl AaHHbIX — B dopmat
PQDIF. CmoTpu pykoBoAcTBO none3osatens PAS ana nHdopmauum 0 TOM, Kak COXpaHUTb BaLlu
dannel B popmatax COMTRADE u PQDIF.
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NMPUNOXEHME A NMAPAMETPbBI ANA AHAJNOrFroOBbLIX BbIXOOOB

NMpuno)xeHue A NMapaMeTpbl 11 aHAJIOMOBbIX
BbIXOQ10B

B crnepywowen Tabnuue nepeuyncneHbl napaMmeTpbl, KOTOpble MOryT ObITb
npeAoCTaBneHbl Ha aHanoroBble BbIXOAb! Npubopa.

0603HaueHune OnucaHue
NONE HeT (Bbix0A 3anpeLuéH)
®da3sHble 3Ha4YeHus 3a 1 nepuop
V1 RT V1 HanpshkeHue
V2 RT V2 HanpsxeHue
V3 RT V3 HanpsxeHue
V12 RT V12 HanpsbkeHue
V23 RT V23 HanpsbkeHve
V31 RT V31 HanpsbkeHve
I1RT I1 Tok
I2RRT 12 Tok
I3RT 13 Tok
V1 THD RT KNC HanpsxeHus V1
V2 THD RT KNC HanpsxeHusa V2
V3 THD RT KWC Hanpsixenunsa V3
I1 THD RT KWC Toka I1
12 THD RT KWC Toka 12
I3 THD RT KWC Toka I3
I1 TDD RT TDD Toka I1
12 TDD RT TDD Toka I2
I3 TDD RT TDD Toka I3
I1 KF RT K-cpakTop I1
12 KF RT K-cpakTop 12
I3 KFRT K-cbakTop 13
O6wue 3HayeHus 3a 1 nepmopg
kW RT ObLwas akTMBHasi MOLLYHOCTb
kvar RT ObLwas peakTMBHas MOLLHOCTb
kVA RT O6Lwas nonHas MOLHOCTb
PF RT 06wwmin koahd. MoLHOCTU
PF LAG RT O6wmii ko3bd. MOLWHOCTU, UHAYKTUBHAS Harpy3ka
PF LEAD RT 061Mit ko3hd. MOLLIHOCTM, EMKOCTHasi Harpyska
VOLT AVG RT CpeaHee 3-das3Hoe da3Hoe/MexaydasHoe HanpshkeHve
VOLT AVG LL RT CpegaHee 3-ta3Hoe MexaydasHoe HanpskeHne
AMPS AVG RT CpenHuii 3-hasHbIi TOK
[ononHutenbHble 3Ha4YeHus 3a 1 nepuoa
14 RT 14 Tok
In RT Tok HelTpanu
FREQ RT YacToTa
FREQ3 RT YacToTa ¢ 3 AecAaTUYHbIMM 3HaKaMmn
VOLT DC RT HanpsbkeHue nocTOsIHHOro Toka
YcpeaHéHHble (pa3Hble 3HaueHus 3a 1 c
V1 AVR V1 HanpskeHune
V2 AVR V2 HanpsxeHune
V3 AVR V3 HanpsixkeHune
V12 AVR V12 HanpsbkeHue
V23 AVR V23 HanpsbkeHue
V31 AVR V31 HanpsbkeHue
I1 AVR I1 Tok
12 AVR 12 TOK
13 AVR I3 TOK
YcpeaHéHHble o06wme 3HaueHus 3a 1 c
kW AVR ObLwas akTMBHas MOLYHOCTb
kvar AVR ObLas peakTMBHasi MOLLHOCTb
kVA AVR Ob6Lwas nonHas MOLHOCTb
PF AVR 06wwin koachd. MoLHOCTU

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM 168



NMPUNOXEHME A NMAPAMETPbBI ANA AHAJNOrFroOBbLIX BbIXOOOB

O603HaueHue OnuncaHue
PF LAG AVR O6Wwmin ko3d. MOLLIHOCTN, UHAYKTMBHAA Harpyska
PF LEAD AVR 06K ko3d. MOLLIHOCTN, EMKOCTHAs Harpyska

VOLT AVG AVR
VOLT AVG LL AVR
AMPS AVG AVR

In AVR
FREQ AVR
FREQ3 AVR

kw IMP ACC DMD
kW EXP ACC DMD
kvar IMP ACC DMD
kvar EXP ACC DMD
kVA ACC DMD

CpeaHee 3-ha3Hoe dasHoe/MexaydasHoe HanpshkeHne
CpenHee 3-dasHoe MexaydasHoe HanpsxeHne
CpeaHuin 3-chasHbli TOK

YcpeaHEéHHbIE AONONHUTE/NbHbIE 3HaYeHusi 3a 1 ¢
Tok HenTpanu

YacToTa

YacroTa ¢ 3 AecaTUYHbIMM 3HaKaMm

Texyuime ycpeaH. MHTEpBaJibHble 3Ha4YeHUs (AeMaHabl)
AKKYMynMpoBaHHas akTUBHas MOLLHOCTb, MMMOPT
AKKYMyNMpOBaHHas aKTMBHasi MOLLHOCTb, 3KCNOPT
AKKYMyMpOBaHHas peaKTMBHas MOLHOCTb, MMMOPT
AKKYMyNvMpoBaHHas peakTUBHasi MOLLHOCTb, 3KCNOpT
AKKYMyNMpOBaHHas NOHas MOLHOCTb
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NMPUNOXEHMWE B ONEPAUMUN YCTABOK

NMpunoxxeHne b Onepauum yCtaBoK

OencTtBue Uenb OnucaHune

Het Het (HeT penictBus)

YcTaHoBUTL donar cobbiTust 1-16 YcTaHoBUTbL donar cobbiTns nonb3oatens 1-16
CbpocuTb dnar cobblTusi 1-16 C6pocuTb dnar cobblTusi nonb3osartens 1-16
BkntounTb pene 1-32 Bkrrounts pene RO1-RO32

OcBoboaunTb pene 1-32 OcBoboaunTs pene RO1-R0O32

YBenuunTb CHETHMK 1-32 Increment counter 1-32

YMEHbLINTb CHETHUMK 1-32 YMeHbLNTb CHETUMK 1-32

CBpocuTb CHETUMK 1-32 C6pocuTb CHETUMK 1-32

C6pocuTb aHepruto C6pocuTb 0bLume perucTpbl aHeEpPrnm

C6pocuTb Makc. UHTEPB. 3HaYEeHNS Bce COpocuTb BCe MaKC. MHTEPB. 3HA4YEHUS

C6pocuTb MaKC. MHTEPB. 3HAa4YeHUs MowyHocTb C6pocHTb MaKC. MHTEPB. MOLLHOCTM

C6pocnTb Makc. UHTEPB. 3HAYEeHNS Hanp./Tok C6pocuTb Makc. UHTEPB. HAaMPSHKEHNS U TOKU

C6pocuTb Makc. UHTEPB. 3HAYEHUS Hanp. COpocuTb Makc. UHTEPB. HaMPsSPKEHNS

COpocuTb MaKc. UHTEPB. 3HaYeHus! Tok C6pocuTb MaKc. MHTEPB. TOKU

C6pocnTb Makc. UHTEPB. 3HAYEeHNS apm. C6pocuTb Makc. MHTEPB. 3HAYEHNS FApMOHUK

C6pocuTb 3Heprum no Tapudam (TOU) C6pocuTb CymMmMapHble 1 TapudHble 3Heprumn

C6pocuTb Makc. Tapud. mowHocTn (TOU) C6pocuTb Makc. CyMMapHble U Tapudd. MOLLHOCTU
C6pocuTb BCE CHETUMKM COpocuTb BCE CHETUMKM

C6pocnTb MUH/MaKC 3Ha4YeHns C6pocnTb MUH/MaKC 3Ha4YeHns

Mucatsb B >xxypHan cobbiTuii Cpabar. Muncatb B xxypHan cobbiTuii Npu cpabaTtbiBaHNM yCTaBKu
Mucatb B >xypHan cobbITuii Boasp. Mucatb B >xypHan cobbITuiA Npu Bo3BpaTe yCTaBKu
Mucatb B >xypHan cobbITuii Cpab./Bossp. Mucatb B xypHan cobbITuii Npu cpabaTbiBaHUM U BO3BpaTe YCTaBKU
MucaTb B dhann gaHHbIX 1-16 [MncaTb B KOHBEHUMOHANbHbIN ann AaHHbIX 1-16
Mncatsb B >)XypHan ocumnorpamm 1-8 Mucatsb B xypHan ocumnnorpamm 1-8

lMncatb B )XypHan nocnenoBaTenbHOCTH Mucatb B )XypHan nocnegoBatenbHOCTU cobbiTuii (SOE)
cobbiTun (SOE)

BHeLwuHWn Tpurrep 1-16 BHewHun Tpurrep 1-16 (UDP broadcast trigger message). CmoTtpu

YcTaBKM € NepekpéCTHbIM 3aryCcKoM
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NMPUNOXEHMWE B NMAPAMETPbBl ANA MOHUTOPUHIA U PEFMCTPALMUNM

NMpuno)xxeHue B MNMapaMeTtpbl g
MOHUTOPUHIA U permcTpauvm

Hwxe npvBefeH CNNCOK 3MeKTPUYECKUX BEMUYMH U NapaMeTPOB COCTOSIHUS, KOTOpble MOryT ObiTb
npoynTaHbl U3 npudopa PM180 yepes kaHasbl CBA3M M COXpaHeHbl B dainax AaHHbIX B NaMsTu
npubopa, a Takke UCMONb30BaHbI B KAYECTBE TPUITEPOB NPOrpaMMUPyEMbIX YCTaBOK,

O6o3HauyeHune OnucaHue

Het HeT (unTaeTcs Kak Hormb)
YctaBku CocTosiHMe ycTaBKU
SP1:32 YcrtaBku 1-32

Cneu. BXxoAbl
Hapywi. dpopmbl Hanp.

Mopsigok a3

®naru co6bITUn
EVENT FLAG 1:16
CrtaTuyeckue cobbiTnA
PHASE ORDER ERR
POS PHASE ORDER
NEG PHASE ORDER
PQ EVENT

FAULT EVENT
FAULT DETECTED
EXTERNAL TRIGGER

DEVICE FAULT

NO VOLTAGE
UmnynbcHble cobbiTusA
kwWh IMP PULSE
kwWh EXP PULSE
kwh TOT PULSE
kvarh IMP PULSE
kvarh EXP PULSE
kvarh TOT PULSE
kVAh PULSE
START DMD INT
START TRF INT
BHewHue Tpurrepbl
EXT TRIGGER 1:16

Tanmepbl

TIMER 1:16
AvckpeTHble BxoAabl
DI1:48

UmnynbcHble BxoAabl
DI1:48

CneumnanbHble BXoAbl (TONbKO ANS yCTaBOK)

HapyLu. dhopmbl Hanp.— HapyLw. hopMbl ocuuniorpaMmel. CMoTpu Ucnonb3oBaHve
TpuUrrepa HapylieHns dopMbl HANPSHKEHUS.

Mopsipok cnepoBaHus a3

®dnaru cobbiTun

CocTosiHne cnaroe cobbiTuin 1-64

BHyTpeHHUe cTaTuyeckme cobbITUA (TONbKO ANs YCTaBOK)

Owwnbka nopsigka criegoBaHus a3

Mpsimoii (ABC) nopsigok cnegoBaHus das

O6paTHbi (ACB) nopsigok cnegosanvsa a3

Co6bITue kavecTBa aHeprun. CMoTpy MHAMKaUMS cobbITu kayecTBa SHEPruK U
nepeKkpECTHbIN 3anyck.

O6ee aBapuiiHoe cobbiTue: cpabaTbiBaHNE perncTpaTopa aBapuUnHbIX COBLITUI.
CmoTpy MHAMKaUMS aBapuMHBIX COBLITUI U NEPEKPECTHbINA 3anycK.

CpabaTbiBaHWe BCTPOEHHOIo AeTeKkTopa aBapuiHbIX cobbiTuin. CMoTpy UHAMKaums
aBapPUIiHbIX COBbITUI 1 NEPEKPECTHbIN 3anyck.

3anyck pernctparopa aBapuiiHbIX COObITUI Yepe3 ANCKPETHBIN Bxod. CMoTpu
MHAVKaums aBapuiiHbIX COBbITUIM U NEPEeKPECTHBIN 3anyck.

Owwnbka npubopa (He kpUTUYHas owmnbka). CmoTpy MHanKaums ownbok npubopa.
OTCyTCTBME N3MEPAEMOro HanpsXXeHNs

BHyTpeHHME MMNYNbCHbIE COObLITUSA (TONLKO ANA YCTaBOK)

MmMnynbc aktuBHOM aHeprum, kKBT4 umnopt

MMnynbc akTuBHOM aHeprum, kKBTY akcnopT

MMnynbc akTUBHOM aHepruun, KBT4 cymmapHas

MMnynbc peakTUBHOWM 3Heprnmn, KBapy MMnNopT

MMnynbc peakTMBHOM 3Heprnm, KBapy aKCrnopT

MMnynbc peakTMBHOWM 3Heprnm, kBapy cyMMapHas

Mmnynbc nonHoun aHeprun, KBAY

Mmnynbc Hayana nHTepsana ycpeaHeHUs MOLLHOCTH

MmMnynbc Hayana TapudHoro uHTepsana

CoO6bITUS BHELLUHUX TPUITEPOB (TONbKO AN YCTaBOK)

KaHan BHeluHero nepekpéctHoro 3apycka 1-16 (UDP broadcast trigger message).
CmoTM YCTaBKkM € NepeKpPECTHLIM 3aMyCKOM.

BHyTpeHHMe TaMepbl (TONbLKO ANA YCTaBOK)
MHTepBanbHble TaMepbl 1-16

[unckpeTHble BXoAabl

CocTosiHne anckpeTHbix Bxogos DI1:DI48
UmnynbcHble Bxoabl (TONMBbKO ANs yCTaBOK)
Mmnynbc Ha guckpetHom Bxode DI1:DI148

Pene Pene

RO1:16 Cocrositve pene RO1:RO2

CuéTunkm CYéTUYMKM UMNYNbCOB

COUNTER 1:32 CuéTumk umnynscos 1-32

Bpems MapameTpbl BpemeHu/paThbl (TONbLKO ANA YCTaBOK)
DATE Hata (DDMMYY)

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM

171



NMPUNOXEHMWE B NMAPAMETPbB ANA MOHUTOPUHIA U PEFMCTPALMUM

O6o3HauyeHune OnucaHue

TIME Bpems (HHMMSS)
DAY OF WEEK [eHb Hepgenun
YEAR log

MONTH Mecsu

DAY OF MONTH [eHb mecsaua
HOURS Yachl

MINUTES MuHyTbI
SECONDS CekyHapl

MINUTE INTERVAL

CVIMMeTpVI‘leIe cocTaBnsaowme

V PSEQ

V NSEQ

V ZSEQ

V NSEQ UNB%
V ZSEQ UNB%
| PSEQ

I NSEQ

| ZSEQ

I NSEQ UNB%
| ZSEQ UNB%
3HaveHus RMS (1/2 nep)
Vi

V2

V3

Inx

V ZERO-SEQ
| ZERO-SEQ
Ix ZERO-SEQ
V UNB%

I UNB%

IXx UNB%
VDC
®dazHble 3HavyeHus (1 nep)
V1

V2

WutepBan B muHyTax: 1-5, 10, 15, 20, 30, 60 muH
CuMmeTpuYHbIe cocTaBnsoLume

HanpspkeHne npsmoin nocnegosaTenbHOCTH
HanpsixeHne obpaTHol nocnefoBaTensHOCTH
HanpspkeHue HyneBow nocriegoBaTenbHOCTH
Koadhdh. HecummeTpum HanpsikeHuii No obpaTHOM NocnegoBaTeNbHOCTH
Koadbh. HecuMmMeTpum HanpsbkeHni Mo HynNeBoW NOCNefoBaTenbHOCTN
Tok npsimow nocnegoBaTenbHOCTU

Tok obpaTHOW nocnegoBaTenbHOCTU

Tok HyneBoW nocnegoBaTenbHOCTU

Koadhd. HecummeTpum TOKOB No 06paTHOM NocnefoBaTenbHOCTU
Koadhd. HecummeTpum TOKOB NO HyNEBOW NOCNeaoBaTeNbHOCTH
3HavyeHus RMS 3a 1/2-nepuopa
daszHoe/mMmexaydasHoe HanpsikeHne A/AB
dasHoe/mexaydasHoe HanpsxkeHne B/BC
dasHoe/mexaydasHoe HanpsbkeHne C/CA
HanpsixeHne V4

MexgydasHoe HanpsbkeHne AB

MexaydasHoe HanpsixeHne BC

MexaydasHoe HanpskeHne CA

Tok chasbl A 11

Tok chasbl B 12

Tok cpasbl C I3

Tok 14

Tok HenTpanu In

Tok dasbl A 11x

Tok chasbl B 12x

Tok chasbl C 13x

Tok 14x

Tok HenTpanu Inx

HanpspkeHne HyneBow nocrneaoBaTenbHOCTH
Tok HyneBow nocrnegoBaTenbHOCTH |

Tok HyneBoW nocrneaoBaTenbHOCTH IX
KoadbdpuumeHT HecuMmeTprmn HanpskeHWn
KoadhduumeHT HecummeTpum TOKoB |
KoadhduumeHT HecummeTpum TOKoB IX
HanpspkeHue nocTosiHHOro Toka

®da3Hble 3HaYeHuUs 3a 1 nepuog
dasHoe/mexaydasHoe HanpshxkeHne A/AB
daszHoe/mMexaydasHoe HanpsikeHne B/BC
daszHoe/mexaydasHoe HanpsikeHne C/CA

Tok chasbl A 11

Tok chasbl B 12

Tok dpasbl C I3

AKTUBHasi MOLLHOCTb (hasbl A

AKTVMBHasi MOLLHOCTb chasbl B

PM180 YcTpoMCTBO aBTOMaTU3aLuMm NoACTaHLUM

172



NMPUNOXEHMWE B

MAPAMETPBbI

ANnNA MOHUTOPUHIA U PEFTMCTPAUMM

O6o3HauyeHune OnucaHue

kw L3 AKTUBHasi MOLLHOCTb (hasbl C

kvar L1 PeakTnBHas MowWHOCTb dhasbl A

kvar L2 PeakTBHas moLHOCTb da3bl B

kvar L3 PeakTtnBHas mowHocTb dasbl C

kVA L1 MNonHas MowHOCTb hasbl A

kVA L2 [MNonHas MowHoCTb hasbl B

kVA L3 MonHas mowHocTb dhasbl C

PF L1 Koadbdp. mowyHocTH hasbl A

PF L2 Koadhd. mowHocTn dhasbl B

PF L3 Koadhdp. mowHocTu chasel C

V1THD Koadbdh. vckakeHusi cuHycomnaanbHocTi (THD) Hanpsix. Ha chase A/AB 1
V2 THD Koadbdh. nckaxeHust cuHycouaansHocTu (THD) Hanpsix. Ha dhase B/BC 1
V3 THD Koadbdh. nckakeHuUst cuHycomnaansHocTi (THD) Hanpsix. Ha dase C/CA 1
11 THD Koadhdp. nckaxenusi cuHycongansHoctu (THD) Toka Ha case A

12 THD Koadbdb. nckaxxenuns cuHycomaansHoctn (THD) Toka Ha dase B

I3 THD Koadpdp. nckaxxeHust cuHycomaansHoctn (THD) Toka Ha dase C

11 KF Koadpdp. rapmoHmyeckux notepb Toka (K-chaktop) Ha dase A

12 KF Koadhd. rapmoHmyecknx notepb Toka (K-dpaktop) Ha dase B

13 KF Koadhd. rapmoHmyecknx notepb Toka (K-dhakrtop) Ha dase C

11 TDD Koadbdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha case A

12 TDD Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha dase B

1I3TDD Koadbdp. rapmoHmyeckux nckaxenunn toka (TDD) Ha dase C

V12 MexgydasHoe HanpsbkeHne AB

V23 MexaydasHoe HanpsikeHne BC

V31l MexaydasHoe HanpsikeHne CA

11x Tok dasbl A 11X

12x Tok dasbl B 12x

13x Tok chasbl C 13x

HanmeHblme 3-. 3HaveHus (1 nep)
V LOW

| LOW

kw LOW

kvar LOW

kVA LOW

PF LAG LOW
PF LEAD LOW
V THD LOW

| THD LOW
KF LOW

| TDD LOW

V L-L LOW

V THD/I LOW

| THD/I LOW

Hau6onbuue 3-c¢. 3HaueHus (1 nep)
V HIGH

I HIGH

kW HIGH

kvar HIGH

kVA HIGH

PF LAG HIGH

PF LEAD HIGH

V THD HIGH

| THD HIGH

HanmeHblumne 3-chasHblie 3HaueHus 3a 1 nepuon

HaumeHbluee 3-gasHoe dasHoe/mexaydasHoe HanpshkeHne
HanmeHbLumin 3-dasHbivi TOK

HaumeHbluas 3-hasHasi akTMBHas MOLLHOCTbL CETU

HaumeHbluas 3-chasHasi peakTMBHasi MOLLLHOCTb CETU

HaumeHbluas 3-hasHasi nonHasi MOLLHOCTb CETU

HanmeHbLumin 3-dasHbii Koadd. MOLLHOCTU CETU, MHAYKTUBHAA Harpy3ka

HanmeHbLlunin 3-dasHbii Koadd. MOLLHOCTY CEeTU, EMKOCTHas Harpyska

HanmeHbLUMit 3-hasHblit koadhd. UCKXKEHUS! CUHYCOWA. HanpshkeHns 1

HanmeHbLunin 3-casHbii Koadd. UCKaXKEHUA CUHYCOUA. ToKa
HaumeHbLunin 3-cpasHbi Koadd. rapMOHUYECKNX NOTEPb TokKa
HanmeHbLumnin 3-dasHbii Koadd. rapMOHUYECKUX UCKaXKEHU TOKa
HaumeHbluee 3-¢asHoe mexaydasHoe HanpspkeHve

HanmeHbLlunin 3-dasHbii KO3 d. UCKaXKEHUS CUHYCOMA. UHTEPrapMOHUK HanpskKeHus
1

HanmeHbLunin 3-dasHbii KO3 d. NCKaXKEHNSA CUHYCOUA. UHTEPrapMOHUK TOKa
Hanbonbume 3-chpasHble 3Ha4YeHuA 3a 1 nepuopn

Hanbonblee 3-casHoe dasHoe/Mexayda3Hoe HanpskeHne

Hanbonbunii 3-cbasHbiin Tok

Hanbonbluas 3-ca3Has akTBHasi MOLLHOCTb CETU

Haunbonbluas 3-¢asHas peakTMBHas MOLLHOCTb CeTh

Haunbonblwas 3-¢asHas nonHas MOLLHOCTb CETU

Hanbonbumit 3-cbasHblin Koadd. MOLLHOCTU CETU, MHAYKTUBHAsS Harpy3ka

HanbonbLumii 3-cbasHblin Koahd. MOLLHOCTH CETU, EMKOCTHas Harpy3ska

HaunbonbLumit 3-hasHbli KO3, UCKaKEHUS! CUHYCOWA. HanpsbkeHns

Hanbonbumit 3-cbasHblin Koad. UCKAXKEHUST CUHYCOUA. TOKa
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KF HIGH HaunbonbLumni 3-casHbii Koadd. rapMOHUYECKUX MOTEPb TOKa

| TDD HIGH HaunbonbLumnin 3-casHbii Koadd. rapMOHUYECKMX NCKAXKEHUIA TOKa

V L-L HIGH Hanbonblee 3-casHoe mexaydasHoe HanpskeHne

V THD/I HIGH Hanbonbwmin 3-casHblin Koadd. NCKaXKEHNS CUHYCOUA. MHTEPrapMOHVK HanpsKeHns
1

| THD/I HIGH Hanbonbwmin 3-casHblin KO3 d. CKaXKEHWUS CUHYCOUA. MHTEPrapMOHVK TOKa

O6wume 3Ha4yeHus (1 nep)
kw

kvar

kVA

PF

PF LAG

PF LEAD

kw IMP

kW EXP

kvar IMP

kvar EXP

V AVG

V LL AVG

I AVG

DononH. 3Ha4yeHus (1 nep)
14

In

FREQ

FREQ3

V UNB%

| UNB%

VDC

V4

14x

Ycpea. chasHble 3HaveHus (1 c)
V1

V2

kW L1
kw L2
kw L3
kvar L1
kvar L2
kvar L3
kVA L1
kVA L2
kVA L3
PFL1
PF L2
PF L3
V1 THD
V2 THD
V3 THD

11 THD
12 THD

O6wume nokasatenu cetu 3a 1 nepuop

O6Lwas aKTMBHasi MOLLHOCTb CETH

O6Las peakTBHasi MOLLHOCTb CETM

O6LLasn nomnHas MOLLHOCTb CeTH

06w koadpd. MOLLHOCTY CeTh

06w K03Pd. MOLLHOCTU CETU, MHAYKTUBHAs Harpyska
O6Lwuii Ko3add. MOLLHOCTM CETU, EMKOCTHAs Harpyska
O6Last akTMBHasi MOLLHOCTb CETU, UMMOPT

O6Luas aKTMBHasi MOLLHOCTb CETM, 3KCNOpPT

ObLuas peakTMBHas MOLLHOCTb CETU, UMMOPT
O6Lasi peakTVBHast MOLLHOCTb CETU, 3KCMOPT
CpegHee 3-chasHoe asHoe/mMmexaydasHoe HanpsikeHve
CpenHee 3-hasHoe MexaydasHoe HanpskeHue
CpeaHuii 3-cpasHbin Tok

[ononHutenbHbIe NoKasaTtenu cetu 3a 1 nepuop
Tok 14

Tok HewTpanu

YacrtoTta cetn

YactoTa cetu ¢ 3 AeCATUYHBIMU 3HaKaMu
KoacbdpnumeHT HeCMMMETPUN HanpsXXeHun
KoadbdpuumeHT HecuMmmeTprmn TOKOB

HanpspkeHne NOCTOsIHHOro Toka

HanpsixeHne V4

Tok 14x

YcpepHeHHble ha3Hble 3HaYeHnA 3a 1 ¢
dasHoe/mexaydasHoe HanpshxkeHne A/AB
daszHoe/mMexaydasHoe HanpsikeHve B/BC
daszHoe/mexaydasHoe HanpsikeHne C/CA

Tok chasbl A 11

Tok chasbl B 12

Tok cpasbl C 13

AKTUBHasi MOLLHOCTb hasbl A

AKTMBHas MOLLHOCTb chasbl B

AKTUBHasi MOLLHOCTb (hasbl C

PeakTBHas mMowHOCTL dasbl A

PeakTvBHas molHOCTb a3kl B

PeaktnBHas mowyHocTb hasbl C

MonHas mowHocTb a3kl A

MonHas moLwHocTb dhasel B

MonHas mowwHocTb dhasbl C

Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.

MOLLHOCTM ¢pasbl A
MOLLHOCTM ¢hasbl B
MoLlHocTun dasbl C

UckaxeHus cuHycounpanbHoctu (THD) Hanpspk. Ha dase A/AB 1
VCKaxeHUs! CuHyconaansHocTu (THD) Hanpsik. Ha cpase B/BC 1

UckaxeHusi cuHycougansHocTu (THD) Toka Ha dase A
uckaxeHusi cuHycoungansHoctu (THD) Toka Ha ¢ase B

)
)
MCKaXeHUs! CUHyconaanbHocTK (THD) Hanpsix. Ha dase C/CA 1
)
)
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I3 THD Koadbdp. nckaxkenusi cuHycompansHoctu (THD) Toka Ha dase C
11 KF Koadbdp. rapmoHmyeckux notepb Toka (K-cbaktop) Ha dase A
12 KF Koadhd. rapmoHmyecknx notepb Toka (K-dpaktop) Ha dase B
13 KF Koadhdp. rapmoHmyecknx notepb Toka (K-dpaktop) Ha daze C
11 TDD Koadbdp. rapmoHmyeckux nckaxeHnuin toka (TDD) Ha case A
12 TDD Koadpdp. rapmoHmyeckux nckaxeHuin tToka (TDD) Ha dase B
I3 TDD Koadbdp. rapmoHmyeckux nckaxenun toka (TDD) Ha case C
V12 MexaydasHoe HanpsixeHne AB

V23 MexaydasHoe HanpsikeHne BC

V31l MexaydasHoe HanpsikeHne CA

V1x Hanpspkenune dpasa-semna V1x

V2x Hanpspkenune dpasa-semna V2x

V3x HanpsixeHne dasa-zemnsa V3x

11x Tok chasbl A 11x

12x Tok dasbl B 12x

13x Tok dasbl C 13x

Ycpean. HaumeHblume 3-c. 3Hau.
V LOW

I LOW

kW LOW

kvar LOW

kVA LOW

PF LAG LOW
PF LEAD LOW
THD LOW

V THD LOW
KF LOW

| TDD LOW

V L-L LOW

V THD/I LOW

| THD/I LOW
Ycpen. Hanb6onblume 3-¢. 3Hau.
V HIGH

I HIGH

kw HIGH

kvar HIGH
kVA HIGH

PF LAG LOW
PF LEAD LOW
THD LOW

V THD LOW
KF LOW

| TDD LOW

V L-L LOW

V THD/I LOW

| THD/I LOW

Ycpea. obuwme 3HayeHus (1 c)
kw

kvar

kVA

PF

PF LAG

PF LEAD

YcpeaHeHHble HauMeHblune 3-cha3Hble 3HaYeHus 3a 1 ¢
HaunmeHbluee 3-casHoe hasHoe/MexaydasHoe HanpsixeHne
HanmeHbLunin 3-dasHbivi ToK

HaumeHbluas 3-chasHasi akTMBHasi MOLLHOCTb

HaumeHbluas 3-chasHasi peakTMBHasi MOLLHOCTb

HaumeHbluas 3-chasHasi nonHas MOLWHOCTb

HanmeHbLumin 3-casHbii Koadd. MOLHOCTU, MHAYKTUBHASA Harpy3ka

HanmeHbLumin 3-dasHbii Koadd. MOLLHOCTW, EMKOCTHas Harpy3ka

HanmeHbLUMit 3-hasHblit koadhd. UCKXKEHUS! CUHYCOWA. HanpshkeHns 1

HanmeHbLumin 3-casHbin Koadd. UCKaXKEHNA CUHYCOUA. ToKa
HanmeHbLlumnin 3-gasHbin Koad. rapMOHMYECKMX NOTEPL TOKA
HavmeHbLlumin 3-casHbir Koaghd. rapMOHUYECKMX UCKaXKEHWUI TOKa
HaumeHbluee 3-¢asHoe mexaydasHoe HanpspkeHve

HanmeHbLlunin 3-dasHbii KO3 d. UCKaXKEHNS CUHYCOUA. UHTEPrapMOHUK HanpsKeHus
1

HanmeHbLlunin 3-dasHbii Koadd. NCKaKEHNSA CUHYCOUA. UHTEPrapMOHUK TOKa
YcpeaHeHHble Hanbonblume 3-chasHble 3HaYeHnsas 3a 1 ¢

Haunbonbluee 3-casHoe dasHoe/MexaydasHoe HanpskeHne

Hanbonbnii 3-casHbin Tok

Hanbonblas 3-a3Has akTBHas MOLLHOCTb CETU

Hanbonblias 3-a3Has peakT1BHasi MOLLHOCTb CETU

Haunbonblas 3-¢dasHas nonHas MOLLHOCTb CETU

Hanbonbmni 3-cdasHbin Koadd. MOLHOCTU CETU, MHAYKTUBHANA Harpy3ka

HanbonbLumii 3-cbasHblin Koadhd. MOLLHOCTH CETU, EMKOCTHas Harpy3ska

HanGonbLumit 3-chasHbii ko3, NCKaKEHUS CUHYCOUE,. HanpshkeHus

Hanbonbumit 3-cbasHblin Koahd. UCKaXKEHUS CUHYcoua. Toka
Hanbonbmit 3-cbasHblin Koadd. rapMOHUYECKUX NOTEPL TOKa
Hanbonbumi 3-casHbln Ko3dhd. rapMOHNYECKUX UCKAXKEHWIA TOKa
Haunbonbluee 3-casHoe mexaydasHoe HanpsbkeHe

Hanbonbmin 3-casHbli Koadhd. UCKaXKEHNA CUHYCOU. MHTEPrapMOHVK HanpsXKeHns
1

HanbonbLumit 3-cbasHblin Koahd. UCKAKEHNUS CUHYCOUI. MHTEPrapMOHIK TOKa
YcpeaHeHHble o6Lime nokasatenu cetu3a 1 c

O6LLasn akTMBHas MOLLHOCTb CETU

O6LLasi peakTUBHAsi MOLLHOCTb CETU

O6LLana nomnHas MOLLHOCTb CeTH

O6wwin kKoadd. MOLLIHOCTHK CeTH

O6Lwuii Koadd. MOLLHOCTM CETU, MHOYKTUBHASA Harpyska

O6LLMiA KO3 d. MOLLHOCTM CETU, EMKOCTHAs Harpyska
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kw IMP O6Lwwas akTMBHas MOLLHOCTb CETU, UMMNOPT

kW EXP OO6Lwas akTMBHas MOLLHOCTb CETU, SKCTIOPT
kvar IMP O6Las peakTMBHasi MOLLHOCTb CETW, UMMOPT
kvar EXP O6LLasi peakTUBHAsi MOLLHOCTb CETU, 3KCMOPT
V AVG CpegHee 3-chasHoe casHoe/mMexaydasHoe HanpsikeHve
V LL AVG CpegHee 3-chasHoe mexgydasHoe HanpspKkeHne
I AVG CpepgHuii 3-hasHbin TOK

Ycpea. aononH. 3HaveHums (1 c) YcpeaHeHHble AononHUTeNnbHbIE NokasaTenu cetmsa 1 c
14 Tok 14

In Tok HenTpanu

FREQ YacToTa cetn

FREQ3 YacroTa ceTu ¢ 3 ecAaTUYHbIMU 3HaKaMu

V UNB% KoacbdpuumeHT HecMMMETpUnN HanpsXXeHun

| UNB% KoacbdpuumeHT HeCMMMETPUN TOKOB

VvDC HanpspkeHne NOCTOSIHHOro Toka

V4 Hanpspkenune V4

V4x HanpsixeHne oTHocuTeneHo 3emnn V4x

14x Tok 14x

Ycpea. 3HavyeHus RMS (0.2 c) YcpeaHéHHble 3Ha4eHus RMS 3a 0.2 cekyHAbI
V1 dasHoe/mexaydasHoe HanpshkeHne A/AB

V2 daszHoe/mMexaydasHoe HanpsikeHne B/BC

V3 PaszHoe/mexaydasHoe HanpsikeHne C/CA

V4 Hanpspkenune V4

V12 MexgydasHoe HanpsbkeHne AB

V23 MexaydasHoe HanpsikeHne BC

V31l MexaydasHoe HanpsikeHne CA

11 Tok dasbl A 11

12 Tok casbl B 12

13 Tok chasbl C I3

14 Tok 14

In Tok HewiTpanu In

11x Tok dasbl A 11X

12x Tok dasbl B 12x

13x Tok ¢pasbl C 13x

14x Tok 14x

Inx Tok HewTpanu Inx

V ZERO-SEQ HanpspkeHne HyneBomn nocrnegoBaTenbHOCTH

| ZERO-SEQ Tok HyneBow nocnegoBaTenbHOCTH |

IXx ZERO-SEQ Tok HyneBow nocrneaoBaTenbHOCTH IX

V UNB% KoahdUumMeHT HeCUMMETPUM Hanps>KeHUN

| UNB% KoadhduumeHT HecummeTpum Tokos |

IXx UNB% KoadbdpuumeHT HecummeTpum TOKoB IX

VDC HanpspkeHne NoCTOsIHHOro Toka

FREQ YacroTa cetn

V PSEQ HanpspkeHne npsiMon nocnegosaTenbHOCTH

V ZSEQ UNB% Koadbdp. HecMMeTpum HanpsbkeHuid No HyneBoW NocneaoBaTenbHOCTH
Ycpea. 3HaveHus RMS (3 c) YcpeaHéHHble 3HavyeHus RMS 3a 3 cekyHAbI
Vi daszHoe/mMexaydasHoe HanpsikeHne A/AB

V2 daszHoe/mMexaydasHoe HanpsikeHne B/BC

V3 dasHoe/mexaydasHoe HanpsbkeHne C/CA

V4 Hanpspkenve V4

V12 MexgydasHoe HanpsbkeHne AB

V23 MexgydasHoe HanpsbkeHne BC

V31l MexaydasHoe HanpsikeHne CA
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11 Tok chasbl A 11

12 Tok chasbl B 12

13 Tok cpasbl C I3

14 Tok 14

In Tok HerTpanu In

11x Tok chasbl A 11x

12x Tok dasbl B 12x

13x Tok dasbl C 13x

14x Tok 14x

Inx Tok HenTpanu Inx

V ZERO-SEQ HanpspkeHne Hynesow nocrnegoBaTenbHOCTU
| ZERO-SEQ Tok HyneBow nocnegoBaTensHOCTH |

IXx ZERO-SEQ Tok HyneBsow nocnegoBaTenbHOCTH IX

V UNB% KoacbdpuumeHT HecMMMEeTpUn HanpsXXxeHun

| UNB% KoadhdpuumeHT HecummeTpum TokoB |

IXx UNB% KoadbdpuumeHT HecummeTprmn TOKoB IX

VDC HanpsixeHne nocToAHHOro Toka

FREQ Yacrota cetn

V PSEQ HanpspkeHne npsMoi nocrneaoBaTensHOCTH

V ZSEQ UNB%

Ycpea. 3HayeHnst RMS (10 muH)
V1

V2

V3

Inx

V ZERO-SEQ

| ZERO-SEQ

Ix ZERO-SEQ
V UNB%

| UNB%

Ix UNB%

VDC

FREQ

V PSEQ

V ZSEQ UNB%
Ycpen. 3HavyeHusi RMS (2 yaca)
V1

V2

V3

V4

V12

Koadhd. HecumMMeTpum HanpsiXeHW No HyNEeBOW NOCneaoBaTeNbHOCTU
YcpeaHEHHble 3HavyeHus RMS 3a 10 MuHyT
daszHoe/mMmexaydasHoe HanpsikeHne A/AB
dasHoe/mexaydasHoe HanpsxkeHne B/BC
dasHoe/mexaydasHoe HanpsbkeHne C/CA
HanpsixeHne V4

MexgydasHoe HanpsbkeHne AB
MexaydasHoe HanpsixeHne BC
MexaydasHoe HanpskeHne CA

Tok chasbl A 11

Tok chasbl B 12

Tok cpasbl C I3

Tok 14

Tok HenTpanu In

Tok dasbl A 11x

Tok chasbl B 12x

Tok chasbl C 13x

Tok 14x

Tok HenTpanu Inx

HanpspkeHne HyneBow nocrneaoBaTenbHOCTH
Tok HyneBow nocrnefoBaTenbHOCTH |

Tok HyneBow nocnenoBaTenbHOCTK IX
KoadbdpuumeHT HecuMmeTprmn HanpskeHWn
KoadhduumeHT HecummeTpum TOKoB |
KoadhduumeHT HecummeTpum TOKoB IX
HanpsixeHne noCcToAHHOro Toka

YacroTta cetn

HanpspkeHue npsMoi nocrnegoBaTenbHOCTH
Koadhd. HecummeTpun HanpsiXeHW No HyneBow NocreaoBaTenbHOCTH
YcpeaoHéHHbIe 3HaYeHus RMS 3a 2 yaca
dasHoe/mexaydasHoe HanpshxkeHne A/AB
dasHoe/mexaydasHoe HanpshxeHne B/BC
daszHoe/mMexaydasHoe HanpsikeHne C/CA
HanpspkeHue V4

MexaydasHoe HanpsikeHne AB
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V23 MexaydasHoe HanpsikeHne BC

V31l MexaydasHoe HanpsikeHne CA

11 Tok dasbl A 11

12 Tok casbl B 12

13 Tok cpasbl C I3

14 Tok 14

In Tok HewiTpanu In

11x Tok dasbl A 11X

12x Tok chasbl B 12x

13x Tok chasbl C 13x

14x Tok 14x

Inx Tok HewTpanu Inx

V ZERO-SEQ HanpspkeHne HyneBomn nocrnefoBaTenbHOCTH
| ZERO-SEQ Tok HyneBsow nocnegoBaTensHOCTH |

IXx ZERO-SEQ Tok HyneBow nocnegoBaTenbHOCTH IX

V UNB% KoadbpuumeHT HecuMmeTprmn HanpsxkeHnn
| UNB% KoacbdpunumeHT HecummMmeTpum Tokos |

IXx UNB% KoacbdpunumeHT HeCMMMETPUN TOKOB IX
VDC HanpspkeHne NOCTOsIHHOro Toka

FREQ YacrtoTta cetn

V PSEQ HanpsixeHne npamon nocnegoBaTenbHOCTH

V ZSEQ UNB%
Koadycp. rapmoHuk (0.2 c)
V1 THD
V2 THD
V3 THD
V4 THD
11 THD
12 THD
13 THD
14 THD
V1 THD/I
V2 THD/I
V3 THD/I
V4 THD/I
11 THD/I
12 THD/I
13 THD/I
14 THD/I
11 TDD
12 TDD
13 TDD
14 TDD
11 KF

12 KF

13 KF

14 KF
V1CF
V2 CF
V3 CF
V4 CF

11 CF

12 CF

Koadhd. HecumMeTpun HanpsiXeHW No HyneBown NocreaoBaTensHOCTU
KoadhcpmumeHTbl rapmoHuk 3a 0.2 cekyHa

Koadbdp. nckaxxeHus cuHycompansHoctu (THD) Hanpsix. Ha dpase A/AB 1
Koadbeh. nckaxeHns cuHycoupansHocTh (THD) Hanpsik. Ha dhase B/BC 1
Koadhdh. nckakeHusi cuiyconaansHocti (THD) Hanpsix. Ha dhase C/CA 1
Koadbdb. nckaxxenuns cuHycomgansHoctn (THD) Hanpsx. V4

Koadpdp. nckaxxeHus cuHycomaansHoctu (THD) Toka Ha dase A

Koadpdp. nckaxxenus cuHycomaansHoctu (THD) Toka Ha dhase B

Koadbdp. nckaxxenuns cuHycomaansHoctn (THD) Toka Ha dase C

Koadhdp. nckaxenusi cuHycomngansHoctu (THD) Toka 14

Koadbdh. nckax. curycom,. (THD) No MHTeprapMoHukam Hanpsix. A/AB 1
Koadbdh. nckax. cuHycoma,. (THD) no uHTeprapMoHukam Hanpsix. B/BC 1
Koadbdh. nckax. cuHycom,. (THD) no uHTeprapmoHukam Hanpsix. C/CA 1
Koadbdp. nckax. cuHycoua. (THD) no nHTeprapmoHmkam Hanpsx. V4
Koadpdp. nckax. cuHycouna. (THD) no nHTeprapMoHukam Toka Ha gase A
Koadpdp. nckax. cuHycouna. (THD) no nHTeprapMoHukam Toka Ha ¢gase B
Koadbdp. nckax. cuHycouna. (THD) no nHTeprapmoHmkam Toka Ha dase C
Koadbdp. nckax. cuHycoua. (THD) no nHteprapmoHukam Toka 14

Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha case A

Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha dase B

Koadbdp. rapmoHuyeckux nckaxenun toka (TDD) Ha case C

Koadbdh. rapmoHmyeckux nckaxenun toka (TDD) 14

Koadpdp. rapmoHmyeckux notepb Toka (K-cpaktop) Ha case A

Koadbdp. rapmoHmueckux notepb Toka (K-chaktop) Ha dase B

Koadbdp. rapmoHmyeckux notepb Toka (K-chaktop) Ha dase C

Koadbdp. rapmoHmyeckux notepb Toka (K-chaktop) 14

KpecT-chakTop Hanpsik. Ha pase A/AB 1

KpecT-thakTop Hanpsix. Ha dase B/BC 1

KpecT-thakTop Hanpsix. Ha dase C/CA 1

KpecT-dpakTop Hanpsik. V4

KpecT-cakTop Toka Ha dhase A

KpecT-thakTop Toka Ha thase B
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I3 CF KpecT-hakTop Toka Ha dhase C
14 CF KpecT-thakTtop Toka 14

Ycpea. koad. rapm. (3 c)
V1 THD
V2 THD
V3 THD
V4 THD
11 THD
12 THD
I3 THD
14 THD
V1 THD/I
V2 THD/I
V3 THD/I
V4 THD/I
11 THD/I
12 THD/I
13 THD/I
14 THD/I
11 TDD
12 TDD
I3 TDD
14 TDD
11 KF

12 KF

13 KF

14 KF
V1CF
V2 CF
V3 CF
V4 CF

11 CF

12 CF

I3 CF

14 CF
Ycpea. koadd. rapm. (10 MuH)
V1 THD
V2 THD
V3 THD
V4 THD
11 THD
12 THD
I3 THD
14 THD
V1 THD/I
V2 THD/I
V3 THD/I
V4 THD/I
11 THD/I
12 THD/I
13 THD/I
14 THD/I

YcpeaHeHHble k03 MUneHTbI FapMOHUK 3a 3 €

Koadhd.
Koadhap.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhd.
Koadhd.
Koadhdp.
Koadhdp.
Koadhd.
Koadhdp.
Koadbdp.
Koadhd.
Koadhd.
Koadbdp.
Koadbdp.
Koadhd.
Koadhd.
Koadbdp.
Koadbdp.
Koadhd.
Koadhd.
Koadbdp.
Koadbdp.

VCKaeHUst CUHycouaansHocTh (THD) Hanpsix. Ha dhase A/AB 1
uckaxeHus cuHycovngansHoctu (THD) Hanpsik. Ha dase B/BC 1
MCKaxeHUs! cuHyconaanbHocTu (THD) Hanpsix. Ha dhase C/CA 1

ncKaxkeHus cuHyconganbHoctn (THD) Hanpsix. V4

ncKaxkeHus cuHycongansHocTn (THD) Toka Ha dhase B

(THD)
(THD)
(THD)
ncKkaxxeHus cuHyconganbsHoct (THD) Toka Ha hase A
(THD)
(THD)

nckaxeHus cuHycovngansHoctu (THD) Toka Ha dase C
UckaxeHus cuHycovganoHoctu (THD) Toka 14

NCKax.
NCKaXx.

NCKax.
NCKax.

cuHycoma
CUHycoma

cuHycoma
cuHycoua

. (THD) no nHTeprapmoHnkam Hanpsix
. (THD) no uHTEprapmoHnkam Hanpsix
. (THD) no nHTeprapmoHnkam Hanpsix

. (THD) no uHTeprapmoHvnKam Hanpsix.

. A/AB1
.B/BC?

.CICAl
V4

uckax. cuHycoua. (THD) no uHTeprapmoHukam Toka Ha dase A
uckax. cuHycoua. (THD) no nHTeprapmoHukam Toka Ha dase B
uckax. cuHycomg. (THD) no uHTeprapmoHvikam Toka Ha dase C
uckax. cunycomg. (THD) no uHTeprapmoHvikam Toka |4
rapMoOHMYECKMX nckaxxeHuit Toka (TDD) Ha dpaze A
rapMOHUYECKMX nckaxxeHui Toka (TDD) Ha dpase B
rapMOHMNYECKMX nckaxxeHui Toka (TDD) Ha dpase C
rapMOHWNYECKMX NCKaxkeHu Toka (TDD) 14

rapmoHwunyeckmx notepb Toka (K-caktop) Ha daze A
rapmoHuyeckmx notepb Toka (K-caktop) Ha daze B
rapMoHunyeckux notepb Toka (K-gaktop) Ha cpase C
rapMoHuyeckux notepb Toka (K-gaktop) 14

KpecT-chakTop Hanpsik. Ha pasze A/AB 1

KpecT-thakTop Hanpsix. Ha dase B/BC 1

KpecT-thakTop Hanpsix. Ha ¢ase C/CA 1

KpecTt-dakTop Hanpspk. V4

KpecT-thakTop Toka Ha dhase A

KpecT-hakTop Toka Ha dhase B

KpecT-chakTop Toka Ha pase C

KpecT-dakTop Toka 14

YcpeaoHeHHble k03 PULUNEHTbI rapMOHUK 3a 10 MUH.

Koadhdp.
Koadbdp.
Koadhd.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.
Koadhdp.

MCKaXeHMs cUHycouaansHocTh (THD) Hanpsix. Ha doase A/AB 1
VCKaXeHMst CUHycouaansHocTu (THD) Hanpsix. Ha chase B/BC 1
MCKaXeHUs! CUHyconaanbHocTK (THD) Hanpsix. Ha case C/CA 1
uckaxeHus cuHycougansHoctu (THD) Hanpspk. V4

NCKaxkeHus cuHyconganbHocTn (THD) Toka Ha ¢hase A
UCKaxkeHus cuHyconaanbHoctn (THD) Toka Ha ¢pase B
uckaxeHus cuHycovgansHoctu (THD) Toka Ha dase C
uckaxeHusi cuHycomngansHoctu (THD) Toka 14

NCKax.
NCKaX.
NCKax.
NCKax.
NUCKaX.
UCKaX.
NCKax.
NCKax.

CUHycouz,
CUHycounz,
CUHycous,
CUHycouz,
CUHycouz,
CUHycouz,
CUHycouz,
CUHycouz,

. (THD) no uHTEprapmMoHu1Kkam Hanpsix
. (THD) no nHTEeprapmMoHnKamM Hanpsix

. (THD) no uHTEprapmMoHu1Kkam Hanpsix

. (THD) no uHTEprapmMoHunKam Hanpsix.

. (THD) no uHTeprapmoHunkam Toka Ha
. (THD) no uHTEprapmoHunkam Toka Ha

)
)
)
. (THD) no uHTeprapmoHukam Toka Ha
)
)
. (THD) no uHTeprapmoHukam Toka 14

. A/AB !
.B/BC?
.CICA !
V4

casze A
¢asze B
aze C
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11 TDD Koadbdp. rapmoHmyeckux nckaxeHuin toka (TDD) Ha dase A
12 TDD Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha dase B
I3 TDD Koadbdp. rapmoHmyeckux nckaxenun toka (TDD) Ha case C
14 TDD Koadbdh. rapmoHmyeckux nckaxenun toka (TDD) 14

11 KF Koadbdh. rapmoHmyeckux notepb Toka (K-cbaktop) Ha dase A
12 KF Koadbdp. rapmoHmyeckux notepb Toka (K-chaktop) Ha dase B
13 KF Koadhd. rapmonmnyecknx notepb Toka (K-dhaktop) Ha daze C
14 KF Koadbdp. rapmoHmyeckux notepb Toka (K-cbaktop) 14

V1CF KpecT-thakTop Hanpsix. Ha dase A/AB 1

V2 CF KpecT-thakTop Hanpsix. Ha dase B/BC 1

V3 CF KpecT-chakTop Hanpsik. Ha pasze C/CA L

V4 CF KpecT-thaktop Hanpsk. V4

11 CF KpecT-thakTop Toka Ha dhase A

12 CF KpecT-aktop Toka Ha hase B

I3 CF KpecTt-dhaktop Toka Ha dase C

14 CF KpecT-thakTtop Toka 14

Ycpea. koadp. rapm. (2 yaca)
V1 THD
V2 THD
V3 THD
V4 THD
11 THD
12 THD
I3 THD
14 THD
V1 THDI/I
V2 THD/I
V3 THD/I
V4 THD/I
11 THD/I
12 THD/I
13 THD/I
14 THD/I
11 TDD
12 TDD
13 TDD
14 TDD
11 KF

12 KF

13 KF

14 KF
V1CF
V2 CF
V3 CF
V4 CF

11 CF

12 CF

I3 CF

14 CF
®da3zopbl
V1 Mag
V2 Mag

YcpeaoHeHHble k03 pMLUMEeHTbI FapMOHMK 3a 2 Yyaca

Koadpdp. nckaxxeHus cuHycomaansHoctu (THD) Hanpsix. Ha dpase A/AB 1
Koadbdh. nckakerust cuiycouaansHocTi (THD) Hanpsix. Ha chase B/BC 1
Koadbeh. nckaxeHns cuHycompansbHoctn (THD) Hanpsix. Ha case C/CA 1
Koadpdp. nckaxxeHus cuHycomgansHoctu (THD) Hanpsix. V4

Koadbdh. nckaxxenuns cuHycompansHoctn (THD) Toka Ha dase A

Koadbdb. nckaxkenuns cuHycomaansHoctu (THD) Toka Ha dase B

Koadpdp. nckaxxeHust cuHycomaansHoctu (THD) Toka Ha dase C

Koadbdp. nckaxxeHus cuHycomgansHoctu (THD) Toka 14

Koadpdp. nckax. cuHycoua. (THD) no nHTeprapmoHmkam Hanpsix. A/AB 1
Koadbdh. nckax. cuHycouz,. (THD) no uHTeprapmMoHukam Hanpsix. B/BC 1
Koadbeh. uckax. cuHycona. (THD) no uHTeprapmoHukam Hanpsik. C/CA 1
Koadhdp. nckax. cuHycoma. (THD) no nHTeprapmoHukam Hanpspk. V4
Koadbdp. nckax. cuHycouna. (THD) no nHTeprapMoHmkam Toka Ha dase A
Koadbdp. nckax. cuHycouna. (THD) no nHTeprapMmoHmkam Toka Ha dase B
Koadpdp. nckax. cuHycouna. (THD) no nHTeprapMoHukam Toka Ha gase C
Koadpdp. nckax. cuHycouna. (THD) no nHTeprapMoHukam Toka 14

Koadbdp. rapmoHmyeckux nckaxeHun toka (TDD) Ha dase A

Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha dase B

Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha case C

Koadbdp. rapmoHmyeckux nckaxenun toka (TDD) 14

Koadhdp. rapmoHmyecknx notepb Toka (K-dhaktop) Ha dase A

Koadpdp. rapmoHmueckux notepb Toka (K-chaktop) Ha dase B

Koadbdp. rapmoHmyeckux notepb Toka (K-cpaktop) Ha case C

Koadbd. rapmoHmyeckux notepb Toka (K-chaktop) 14

KpecT-thakTop Hanpsix. Ha dase A/AB 1

KpecT-thakTop Hanpsix. Ha dase B/BC 1

KpecT-thakTop Hanpsix. Ha ¢ase C/CA 1

KpecTt-dhaktop Hanpspk. V4

KpecT-thakTop Toka Ha hase A

KpecT-chakTop Toka Ha dase B

KpecT-cakTop Toka Ha pase C

KpecT-chakTop Toka 14

BekTopHas anarpamma (cpa3opbl) Ha OCHOBHOM YacToTe
dasHoe/MexaydasHoe HanpsikeHre A/AB 1

®dasHoe/MexayasHoe HanpskeHne B/BC 1
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V3 Mag dasHoe/MexaydasHoe HanpskeHne C/CA 1

V4 Mag Hanpspkenune V4

11 Mag Tok dasbl A 11

12 Mag Tok cpasbl B 12

13 Mag Tok cpasbl C 13

14 Mag Tok 14

V1 Ang ®a30BbIN yron dhasHoro/MexaydasHoro HanpshkeHust A/AB 1
V2 Ang da30BHbIit yron dasHoro/MexaydasHoro HanpshkeHns B/BC 1
V3 Ang ®a30BbIN yron dhasHoro/MexaydasHoro HanpskeHust C/CA 1
V4 Ang da3zoBbIN yron Hanpsxernusa V4

11 Ang dazoBbIf yron Toka dasbl A 11

12 Ang dazoBbI yron Toka dasbl B 12

13 Ang dazoBbIn yron Toka dasbl C 13

14 Ang da3zoBbIv yron Toka 14

11x Mag Tok dasbl A 11x

12x Mag Tok dasbl B 12x

13x Mag Tok dasbl C 13x

14x Mag Tok 14x

11x Ang dazoBbIi yron Toka dasbl A 11x

12x Ang dazoBbIf yron Toka dasbl B 12x

13x Ang dazoBbIn yron Toka dasbl C 13x

14x Ang dPa3zoBbIN yron Toka |14x

Ycpea. NHTepB. 3Ha4YeHUA
V1 DMD

V2 DMD

V3 DMD

11 DMD

12 DMD

13 DMD

kW IMP BD

kvar IMP BD

kVA BD

kw IMP SD

kvar IMP SD

kVA SD

kw IMP ACC DMD
kvar IMP ACC DMD
kVA ACC DMD

kW IMP PRD DMD
kvar IMP PRD DMD
kVA PRD DMD

PF IMP@kVA MXDMD
kW EXP BD

kvar EXP BD

kW EXP SD

kvar EXP SD

kw EXP ACC DMD
kvar EXP ACC DMD
kw EXP PRD DMD
kvar EXP PRD DMD
V4 DMD

14 DMD

In DMD

YcpeaHeHHble MHTepBanbHble 3Ha4YeHUA (AeMaHAabl)
TekylLee UHTepBarnbHoe pasHoe/MexaytasHoe Hanpskerne A/AB 1
TekylLee UHTepBarnbHoe hasHoe/MexaydasHoe HanpsikeHne B/BC 1

Tekyliee UHTepBanbHoe hasHoe/MexaydasHoe Hanpsikenne C/CA 1
TekyLwuin uHTepBanbHbIN TOK dasbl A

Tekywuii nHTepBarbHbIA TOK dasbl B

Tekywuii nHTepBarnbHbIA TOK dasbl C

TekyLas HTepBanbHas akTMBHast MOLLHOCTb, UMMOPT
TekyLas HTepBanbHasa peakTMBHas MOLLHOCTb, MMNOPT
Tekywas nHTepBanbHas NOMHas MOLLHOCTb

Ckonb3sLas akTMBHast MOLLHOCTb, UMMOPT

Ckonb3sllas peakTMBHast MOLLHOCTb, MMNOPT

Ckonb3sLas nonHas MOLHOCTb

AKKyMynunpoBaHHas aKTMBHas MOLLHOCTb, UMMOPT
AKKYyMynunpoBaHHas peakTMBHas MOLLHOCTb, UMMOPT
AKKYMYynNupoBaHHas NosiHast MOLLHOCTb

MporHo3vnpyemas ckonb3slas akTMBHash MOLLHOCTb, UMMOPT
MMporHo3npyemas ckonb3silas peakTuBHas MOLLHOCTb, UMMNOPT
lMporHo3npyemas ckonb3siasa norHas MoLWHOCTb

Koadbdp. MoLLHOCTU (MMNOPT) NPY Makc. CKOMNb3sILLER NONHON MOLLHOCTH
TekyLuas HTepBanbHas akTMBHas MOLLHOCTb, 3KCMOPT
Tekywas nHTepBanbHas peakTMBHas MOLLHOCTb, 3KCMOpT
Ckonb3sLlas akTMBHash MOLLHOCTb, 3KCMOPT

Ckonb3sLas peakTMBHasi MOLLHOCTb, 3KCMNOPT
AKKYMYynuUpoBaHHasi akTMBHasi MOLLHOCTb, 3KCMOPT
AKKyMynunpoBaHHasl peaKT1BHas MOLLHOCTb, 3KCMOPT
[MporHo3npyemas ckonb3silias akTMBHAsi MOLLHOCTb, 9KCNOpPT
MporHo3npyemas ckob3silas peakTMBHast MOLLHOCTb, SKCMNOPT
TekyLuee nHTepBarnbHoe HanpsbkeHve V4

TekyLwuii MHTepBanbHbIA TOK 14

Tekywuii MHTepBarbHbIA TOK HENTPanu
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Ycpea. nHteps. Koadd. rapm.

V1 THD DMD

V2 THD DMD

V3 THD DMD

V4 THD DMD

11 THD DMD

12 THD DMD

I3 THD DMD

14 THD DMD

11 TDD DMD

12 TDD DMD

I3 TDD DMD

14 TDD DMD

CymM. Tapud. aKKyM. MOLLH.
SUM REG1 ACC DMD
SUM REG2 ACC DMD

SUM REG16 ACC DMD
CyMM. Tapud). MHTEPB. MOLUH
SUM REG1 BLK DMD

SUM REG2 BLK DMD

SUM REG16 BLK DMD

CymM. Tapud. CKONb3. MOLLH.

SUM REG1 SW DMD
SUM REG2 SW DMD

SUM REG16 SW DMD
O6ume 3Heprumn

kwh IMPORT

kwh EXPORT

kwh NET

kwh TOTAL

kvarh IMPORT

kvarh EXPORT

kvarh NET

kvarh TOTAL

kVAh TOTAL

Vh

Ah

Cymm. Tapud. aHeprum
SUM REG1

SUM REG2

SUM REG16

Koadhcp. rapm. cocrtas. V1
V1 %HDO01

V1 %HDO02

V1 %HD63
Koadhcp. rapm. cocrtas. V2
V2 %HDO01
V2 %HDO02

YcpeaHeHHble MHTepBanbHble K03 (PMLMEHTLI FaApMOHUK

Koadhdh. nckakeHust cuiycomaansHocti (THD) Hanpsix. Ha chase A/AB 1
Koadbdh. vckakeHust cuHycouaanbHocTu (THD) Hanpsix. Ha chase B/BC 1
Koadbdp. nckaxxeHusi cuHycompansHoctu (THD) Hanpsik. Ha dasze C/CA 1
Koadbdp. nckaxkenus cuHycomgansHoctu (THD) Hanpsix. V4

Koadbdp. nckaxkeHust cuHycomgansHoctu (THD) Toka Ha dase A

Koadbdp. nckaxxenuns cuHycomaansHoctn (THD) Toka Ha dase B

Koadbdp. nckaxxenuns cuHycomaansHoctu (THD) Toka Ha dase C

Koadbdp. nckaxxenus cuHycompansHoctu (THD) Toka 14

Koadbdp. rapmoHmyeckux nckaxeHuin toka (TDD) Ha dase A

Koadpdp. rapmoHmyeckux nckaxeHun toka (TDD) Ha dase B

Koadbdp. rapmoHmydeckux nckaxeHuin Toka (TDD) Ha case C

Koadbdp. rapmoHmydeckux nckaxenuin toka (TDD) 14

CymMapHble TapudHble akKymyr. MHTepBarnbHble MOLLHOCTH
AKKyMynunpoBaHHas MHTepBarnbHas MOLHOCTb Ans perncrpa #1
AKKyMynupoBaHHast UHTepBasibHas MOLLHOCTb ANs pernctpa #2

AKKyMynUpOBaHHasi HTepBasibHasi MOLLHOCTbL Ans peructpa #16
CyMmapHble TapudHble UHTepBarnbHble MOLWHOCTU

TekyLlas MHTepBarnbHas MOLHOCTL Ans peructpa #1

TekyLlas MHTepBarnbHas MOLLHOCTb AN peructpa #2

Tekywas nHTepsanbHas MOLLHOCTb ANS pernctpa #16
CymmapHble TapugHbIe CKONb3slMue MOLHOCTH
Ckonb3silas nHTepBanbHasi MOLLHOCTb ANsi perucTpa #1
Ckonb3siwas nHTepBanbHasti MOLWHOCTb Ansi pernctpa #2

Ckonb3slasa nHTepBanbHas MOLWHOCTb Ans peructpa #16
O6Lwue 3Heprum cetn

AKTVBHas aHeprus cetun, KBTy nmnopt
AKTVBHas aHeprus cetu, KBT4 akcnopt
AKTUBHas aHeprus ceTun, kKBTY HeTTO
AKTMBHas aHeprus cetu, kBTu obLas
PeakTnBHas aHeprus cetu, kBapy UMMopT
PeakTnBHas aHeprus cetu, kBapy aKCnopT
PeakTuBHasi aHeprusi ceTu, kBapy HETTO
PeakTuBHasi aHeprusi ceTu, kBapy obLias
MonHas aHeprusa ceTn, kKBAY

BonbT-yachl

Amnep-4achl

CyMmapHble TapudHble 3HepPrum
CymmapHbIn TapudbHbI pernctp aHeprum #1
CymMMapHbIn TapudpHbIn perucTp aHeprum #2

CyMMapHbI TapudpHbI peructp aHeprum #16

Koadhp. rapm. cocTaBnsiomx HanpsixkeHus dasbl A/AB 1
Koadhd. 1- rapmoHuyeckon cocTaBnsiowwen HanpskeHns
Koadhd. 2-1 rapmoHuYeckon cocTaBnsioLwwen HanpskeHns

Koadhdp. 63-1 rapMOHNYECKOW COCTaBMAOLLEN HAMPSHKEHNS
Koadyh. rapm. cocTaBnsiowmx HanpsxkeHus dasel B/BC 1
Koadhdp. 1-1 rapmMOHUYECKON COCTaBNSAIOLLEN HanpshKeHnst
Koadhd. 2-1 rapmoHuYeckon cocTaBnsioLwwen HanpskeHns
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V2 %HD63 Koadhdp. 63-1 rapMOHNYECKOW COCTaBMAOLLEN HAMPSHKEHNS
Koadpch. rapm. cocras. V3 Koadpp. rapm. cocTaBnsiomx HanpsixkeHus dpasbl C/CA 1
V3 %HDO1 Koadbdh. 1- rapmMOHMYECKOWN COCTaBMSAIOLLEN HANPSXKEHNS

V3 %HDO02 Koadhdp. 2-1 rapmMOHUYECKON COCTaBMAOLLEN HanpshkeHnst

V3 %HD63 Koadbdp. 63-11 rapMOHMYECKON COCTaBNSIOLLEN HAMPSHKEHNS

Koadyp. rapm. cocras. V4
V3 %HDO01
V3 %HDO02

V3 %HD63

Koadhcp. rapm. cocrtas.
11 %HDO01

11 %HDO02

1

11 %HD63
Koadpcp. rapm. cocras.
12 %HDO1
12 %HDO02

2

12 %HD63
Koadpcp. rapm. cocras.
13 %HDO1
13 %HDO02

3

13 %HD63
Koadhp. rapm. cocrtas.
13 %HDO1
13 %HDO02

4

13 %HD63

Koadhp. nHteprapm. cocras. V1
V1 %IHDO1

V1 %IHD02

V1 %IHD63
Koadpcp. nnteprapm. cocras. V2
V2 %IHDO1
V2 %IHD02

V2 %IHD63
Koadpcp. nnteprapm. cocras. V3
V3 %IHDO1
V3 %IHD02

V3 %IHD63

Yrnbl rapm. coctaB. V1
V1 HO1 ANG

V1 HO02 ANG

V1 H63 ANG
Yrnbl rapm. coctaB. V2
V2 HO1 ANG
V2 HO2 ANG

Koadhdh. rapm. coctaBnatowmx Hanpsixkenms V4
Koadhdb. 1-1 rapmMOHUYECKON COCTaBMAOLWEN HanpshkeHnst
Koadhd. 2-1 rapmoHUYecKon cocTaBnsoLwen HanpshkeHnst

Koadhdp. 63-1 rapMOHNYECKOW COCTaBMAOLLEN HAMPSHKEHNS
Koadrp. rapmoHmnyeckmx coctaBnsowmx Toka asnsi A
Koadbdp. 1- rapmMOHMYECKOW CoCTaBmsoLLEN TOKa
Koadbdp. 2- rapmMOHMYECKon CocTaBmstoLLEN Toka

Koadbd. 63-11 rapMOHMYECKON COCTaBNAOLEN TOKa
Koadhch. rapmoHmnyeckmx cocraBnsrowmx Toka ¢assi B
Koadbdp. 1- rapmMOHMYECKOW COCTaBMSAOLLEN TOKa
Koadbd. 2-11 rapMOHMYECKOM COCTaBNAOLWEN TOKa

Koadbdp. 63-11 rapMOHMYEeCcKon CoCTaBnNSOLWEN Toka
Koadpchp. rapmoHunyecknx coctaBnsiowmx Toka ¢gasbl C
Koadbd. 1-11 rapMOHMYECKOM COCTaBNAOLEN TOKa
Koadbd. 2-11 rapMOHMYECKOM COCTaBNAOLWEN TOKa

Koadbdp. 63-11 rapMOHMYECKON COCTaBNSIOLLEN TOKa
Koadrp. rapmoHmnyecknx coctaBnsitowmx Toka |4
Koadbd. 1-11 rapmMOHMYECKON COCTaBNAOLWEN ToKa
Koadbdp. 2-1 rapmoHMYecKon cocTaBmstoLLen Toka

Koadhdp. 63-1 rapMOHNYECKOW COCTaBMsAOLWEN Toka

Koadbdh. MHTeprapm. cocTaBnsilOWMX HanpsikeHus gasbl A/AB 1
Koadhd. 1-1 MHTEprapMoHMYECKOW COCTaBNSAOLLEN HANPSPKEHUS
Koadhd. 2- nHTeprapMoHUYECKOr COCTaBNSAIOLLEN HAaNPSHKEHUS

Koadhdp. 63-1 MHTEprapMOHMYECKON COCTaBMSIIOLLIEN HANPSHXKEHUS
Koadyp. MHTeprapm. coctaBnsowmx HanpsxxeHus dassi B/BC 1
Koadhd. 1-1 MHTEprapMoHMYECKOW COCTaBNSAOLLEN HANPSPKEHUS
Koadhd. 2-1 nHTeprapMoHMYECKor COCTaBNSAOLLEN HANPSPKEHUS

Koadhdp. 63-11 MHTeprapmMoHM4eCKON COCTaBNSIOLLEN HanpsXKeHus
Ko3addp. uHTeprapm. cocTaBnsiowmMX HanpsixeHns dasbl C/CA 1
Koadhd. 1- MHTEprapMoHUYECKOM COCTaBRSAIOLLEN HANPSHKEHUSA
Koadhd. 2- nHTeprapMoHMYEeCKon COCTaBNSAOLLEN HAaNPsHKEHUS

Koadbdp. 63-11 MHTEprapMOHNYECKO COCTaBNSIOLLEN HANPSHXKEHNS
®daz0Bble Yrbl rapM. COCTaBAAOWMX HanpshkeHna da3sbl A/AB 1
Yron 1- rapMOHNYECKON COCTaBNSAOLLEN HaMPSHXKEHNS

Yron 2- rapMOHNYECKON COCTaBNAOLWEN HanpshXKeHnst

Yron 63-11 rapMOHWUYECKOW COCTaBMNAOLLEN HANPSXKEHNS

®a3oBble Yribl FapM. COCTABNAIOWMX HanpshkeHUs dasbl B/BC 1
Yron 1- rapMOHNYECKON COCTaBNAOLWEN HanpshXKeHnst

Yron 2-i rapMOHUYECKON COCTaBNAOLLEN HaMPsHXKEHNS
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V2 H63 ANG Yron 63-/ rapMOHNYECKOW COCTaBMAOLLEN HANPSPKEHUS

Yrnel rapm. coctas. V3 ®azoBble Yribl FapM. COCTABNAIOWMX HaNpshkeHUs dasbl C/CAL
V3 HO1 ANG Yron 1- rapMOHUYECKON COCTaBNAOLLEN HaNpPsKeHNUst

V3 HO2 ANG Yron 2-i rapMOHNYECKON COCTaBNAOLLEN HaNPsHXKeHNs

V3 H63 ANG Yron 63- rapMOHNYECKOW COCTaBNAOLLEN HANPSPKEHUS

Yrnel rapm. coctas. V4 ®dazoBble yribl rapM. COCTaBNAIOLWMNX HanpshkeHusa V4

V4 HO1 ANG Yron 1- rapMOHNYECKON COCTaBNAOLLEN HaNPSHXKeHNs

V4 HO2 ANG Yron 2- rapMOHNYECKON COCTaBNAOLLEN HANPsHXKeHNs

V4 H63 ANG Yron 63- rapMOHNYECKOW COCTaBNSAOLLEN HANPSPKEHUS

Yrnbl rapm. cocTtas. |1 ®da3soBble Yriibl FAPMOHUYECKMX COCTaBNAOWMX TOKa ha3bl A
11 HO1 ANG Yron 1- rapMOHNYECKON COCTaBNAOLLEN TOKa

11 HO2 ANG Yron 2- rapMOHUYECKON COCTaBNSOLLEN TOKA

11 H63 ANG Yron 63-/1 rapMOHMYECKOW COCTaBNSALLEN TOKa

Yrnbl rapm. cocrtas. 12 ®dazoBble yribl rapMOHUYEeCKUX COCTaBNAIOLWMNX Toka ¢a3bl B
12 HO1 ANG Yron 1- rapMOHUYECKON COCTaBMSOLLEN TOKA

12 HO2 ANG Yron 2- rapMOHUYECKON COCTaBMSOLLEN TOKA

12 H63 ANG Yron 63-/1 rapMOHMYECKOW COCTaBNsAOLLEN Toka

Yrnbl rapm. cocras. 13 ®dazoBble yribl rapMOHUYECKUX COCTaBNAOLWMX TOKa a3sbl C
13 HO1 ANG Yron 1- rapMOHUYECKON COCTaBMSOLLEN TOKA

13 HO2 ANG Yron 2- rapMOHNYECKON COCTaBNAOLLEN TOKa

13 H63 ANG Yron 63-/ rapMOHUYECKON COCTaBMSAIOLLEN TOKA

Yrnbl rapm. cocras. 14 ®dazoBble yribl rApMOHUYECKUX COCTaBNAIOLWMX TOKa 14

14 HO1 ANG Yron 1- rapmMOHNUYECKON COCTaBNAOLLEN TOKa

14 HO2 ANG Yron 2- rapMOHUYECKON COCTaBNAOLLEN TOKa

14 H63 ANG Yron 63-11 rapMOHUYECKOW COCTaBNSALLEN ToKa

Hanp. rapm. coctas. V1 Hanp. rapm. coctaBnsitowmx ¢asbl A/AB (HeY€THbIE rapMOHUKN) 1
V1 HO01 Hanp. 1-n rapMoHu4eckon cocTaBnsitoLLen

V1 HO3 Hanp. 3-1 rapmMoHuyeckol cocTaBnsioLLen

V1 H63 Hanp. 63-11 rapmoHM4ecKol COCTaBNSoLLEN

Hanp. rapm. cocras. V2 Hanp. rapm. coctaBnsiowmx tasbl B/BC (He4&THbIe rapmoHuku) 1
V2 HO1 Hanp. 1-i rapMoHM4eckol cocTaBnstoLLen

V2 HO3 Hanp. 3-1 rapmoHuyeckol cocTaBnsioLLen

V2 H63 Hanp. 63-11 rapmMoHM4ecKol COCTaBNSoLLEN

Hanp. rapm. cocras. V3 Hanp. rapm. coctaBnsitowmx ¢asbl C/CA (HeY€THbIE rapMOHUKN) 1
V3 HO1 Hanp. 1-n rapMoHu4eckon cocTaBnsioLLen

V3 HO3 Hanp. 3-1 rapmoHu4yeckol cocTaBnstoLLen

V3 H63 Hanp. 63-1 rapmoHun4ecKon cocTaBnsioLLen

Hanp. rapm. cocraB. V4 Hanp. rapm. coctaBnsirowmx V4 (He4ETHbIE rapMOHUKM)

V4 HO1 Hanp. 1-1 rapmoHW4ecko cocTaBnstoLLem

V4 HO3 Hanp. 3-1 rapMoHuM4yeckol cocTaBnstoLLen

V4 H63 Hanp. 63-1 rapmoHun4ecKon cocTaBnsoLLen

Toku rapm. cocras. |11 Toku rapm. cocTaB. |1 (He4€THbIe FrapMOHUKM)

11 HO1

Tok 1-n rapMOHMUYECKOW COCTaBNSOLLEN
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11 HO3 Tok 3-1 rapMOHMYECKOM COCTaBNSOLLEN

11 H63 Tok 63-11 rapMOHUYECKON COCTaBNSIOLLEN

Toku rapm. cocTtas. 12 Toku rapMm. cocTaB. |12 (He4€THbIe FrapMOHUKM)
12 HO1 Tok 1-n rapMOHMYECKOM COCTaBnNALWEN

12 HO3 Tok 3-11 rapMOHMYECKOW COCTaBISOLLEN

12 H63 Tok 63-11 rapMOHUYECKON COCTaBNSIIOLLEN

Toku rapm. cocTas. |13 Toku rapm. cocTaB. |13 (He4€THbIe FrapMOHUKM)
13 HO1 Tok 1-n rapMOHMYECKOM COCTaBnNALWEN

13 HO3 Tok 3-11 rapMOHMYECKOW COCTaBNSAOLLEN

13 H63 Tok 63-11 rapMOHNYECKOI COCTaBNSOLLEN

Toku rapm. cocTas. 14

14 HO1

14 HO3

14 H63

AKTUB. MOLUH. rapMm. cocTaB.
kW HO1

kw HO3

kW H63

PeakT. MOLWWH. rapM. cocTaB.

kvar HO1
kvar HO3

kvar H63

Koadhp. mowH. rapm. cocras.

PF HO1

PF HO3

PF H63
®PasHble 3Ha4. OCH. YacTOThl
V1 HO1

V2 HO1

V3 HO1

11 HO1

12 HO1

I3 HO1

kW L1 HO1
kw L2 HO1
kW L3 HO1
kvar L1 HO1
kvar L2 HO1
kvar L3 HO1
kVA L1 HO1
kVA L2 HO1
kVA L3 HO1
PF L1 HO1
PF L2 HO1
PF L3 HO1
O6LWwme 3Ha4. OCH. YacrT.
kw HO1

Toku rapm. cocTaB. |14 (He4ETHbIe FrapMOHUKM)
Tok 1-11 rapMOHMYECKOM COCTaBNSOLLEN
Tok 3-11 rapMOHMYECKOM COCTaBNSAOLLEN

Tok 63- rapMOHMYECKON COCTaBNSAOLLEN

AKTUB. MOLWWH. rapM. cocTaB. KBT (HeYéTHble rapMOHUKHM)
AKTVB. MOLLH. 1-/i rapMOHNYECKOW COCTaBMSAOLLEN

AKTMB. MOLLH. 2-/i rapMOHNYECKOWN COCTaBMSAOLLEN

AKTVB. MOLLH. 63-11 rapMOHNYECKOIN COCTaBNSIOLLEN

PeakT. MOLLH. rapM. cocTaB. KBap (HE4ETHbIe rapMOHMKN)
PeakT. MOLWH. 1-1 rapMOHMYECKON COCTaBNALWEN

PeakT. MOLH. 3-11 rapMOHMYECKON COCTaBNALWEN

PeakT. MOLWH. 63-7 rapMOHNYECKOWN COCTaBMnsoLLEN
Koadhdp. MowH. rapm. cocTaB. (HEYETHBbIE FaPMOHMUKMN)
Koadbd. MOLLH. 1-/ rapMOHUYECKOWN COCTaBNSAOLLEN
Koadhd. MOLLH. 3-/1 rapMOHMYECKOW COCTaBNSLLEN

Koadhd. MOLLH. 63-11 rapMOHMYECKON COCTaBNSAOLLEN

®da3Hble 3Ha4YeHUSA Ha OCHOBHOW YacToTe

dasHoe/MexaydasHoe HanpsbkeHne A/AB Ha OCHOBHOI YacToTe 1

dasHoe/MexaydasHoe HanpshkeHe B/BC Ha 0cHOBHOI yacToTe 1

dasHoe/MexaydasHoe HanpsikeHne C/CA Ha OCHOBHOI yacToTe 1

Tok dasbl A Ha OCHOBHOW YacToTe

Tok dasbl B Ha ocHoBHOM YacToTe

Tok ¢asbl C Ha OCHOBHOW YacToTe

AKTUBHasi MOLHOCTb a3kl A Ha OCHOBHOM YacToTe
AKTVMBHas MOLLHOCTb chasbl B Ha ocHOBHOW YacToTe
AKTMBHas MOLLHOCTb chasbl C Ha OCHOBHOW YacToTe
PeakTBHas MoLWHOCTL a3kl A Ha OCHOBHOWN YacToTe
PeakTBHas mMowHOCTL a3kl B Ha ocHOBHOM YacToTe
PeakTnBHas mowHOCTb hasbl C Ha OCHOBHOW YacToTe
MonHast MoWwHOCTL ha3bl A HA OCHOBHOWM YacToTe
MonHas mowHocTb hasbl B Ha ocHOBHOWM YacToTe
MonHas MowHocTb hasbl C Ha OCHOBHOM YacToTe
Koadbdp. moLHocTH hasbl A Ha OCHOBHOW YacToTe
Koadbdp. moLHocTH dhasbl B Ha ocHOBHOM YacToTe
Koadpdp. moLHocTu hasbl C Ha OCHOBHOM YacToTe
O6LWue 3Ha4YEeHMA HAa OCHOBHOM YacToTe

O6LLasn akTMBHast MOLLIHOCTb CETU Ha OCHOBHOM YacToTe
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kvar HO1 ObLwas peakTMBHas MOLLHOCTb CETM Ha OCHOBHOWM YacToTe
kVA HO1 O6Las nomnHas MOLLHOCTb CETU Ha OCHOBHOWM YacToTe

PF HO1 06w K03Pd. MOLLHOCTM CETU Ha OCHOBHOW YacToTe
®nukep [Oosa dnukepa !

V1 Pst KpaTtkoBpemeHHas (10 MyH) go3a cpnvkepa Ha cpase A/AB
V2 Pst KpaTtkoBpemeHHas (10 MuH) go3sa cnvkepa Ha dase B/BC
V3 Pst KpaTkoBpemeHHas (10 MuH) go3a cdnukepa Ha dase C/CA
V1Plt OnutenbHas (2 yaca) go3a prvkepa Ha dase A/AB

V2 Plt OnutenbHas (2 Yaca) gosa dnvkepa Ha gase B/BC

V3 Plt OnutenbHas (2 yaca) gosa gnvkepa Ha paze C/CA

MuH. dra3Hble 3HaYeHUA
V1 MIN

V2 MIN

V3 MIN

11 MIN

12 MIN

13 MIN

kw L1 MIN
kw L2 MIN
kw L3 MIN
kvar L1 MIN
kvar L2 MIN
kvar L3 MIN
kVA L1 MIN
kVA L2 MIN
kVA L3 MIN
PF L1 MIN
PF L2 MIN
PF L3 MIN
V1 THD MIN

V2 THD MIN
V3 THD MIN

11 THD MIN
12 THD MIN
13 THD MIN
11 KF MIN
12 KF MIN
13 KF MIN
11 TDD MIN
12 TDD MIN
I3 TDD MIN
V12 MIN
V23 MIN
V31 MIN

11x MIN

12x MIN

13x MIN
MuH. o6wwue 3Ha4YeHus
kw MIN
kvar MIN
kVA MIN

PF MIN

PF LAG MIN
PF LEAD MIN

HanmeHblme dasHble 3HavyeHus 3a 1 nepuof
daszHoe/mMexaydasHoe HanpsikeHne A/AB
dasHoe/mexaydasHoe HanpsixkeHne B/BC
dasHoe/mexaydasHoe HanpsbkeHne C/CA
Tok chasbl A 11

Tok chasbl B 12

Tok cpasbl C I3

AKTUBHasi MOLLHOCTb pasbl A

AKTMBHast MOLLHOCTb hasbl B

AKTUBHasi MOLLHOCTb (hasbl C

PeaktnBHasa mowHoCTb hasbl A
PeaktnBHasa mowHOCTb a3kl B
PeakTnBHas mMowHocTb asbl C

[NonHast MoLWHOCTE hasbl A

MonHas mowHocTb asbl B

MonHasi mowHocTb hasbl C

Koadbd. mowHocTn dhasbl A

Koacbd. mowHocTn dhasel B

Koadbdp. mowyHocTn hasel C

Koadpdp. nckaxxeHus cuHycomaansHoctu (THD) Hanpsix. Ha dpase A/AB 1
Koadbdh. nckakeHust cuHycouaansHocTu (THD) Hanpsix. Ha dhase B/BC 1
(
(

Koadbdh. nckaxkenuns cuHycompansHoctn (THD) Toka Ha dase A
Koadbdh. nckaxkenuns cuHycompansHoctu (THD) Toka Ha dase B
Koadpdp. nckaxxeHusi cuHycomaansHoctu (THD) Toka Ha dase C
Koadpdp. rapmoHmyeckux notepb Toka (K-cpaktop) Ha case A
Koadhd. rapmoHmyecknx notepb Toka (K-dpakrop) Ha dase B
Koadhdp. rapmoHunyecknx notepb Toka (K-dhakrtop) Ha dase C
Koadbdp. rapmoHmyeckux nckaxeHnuin Toka (TDD) Ha case A
Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha dase B
Koadbdp. rapmoHmyeckux nckaxenun toka (TDD) Ha dase C
MexgydasHoe HanpsbkeHne AB

MexaydasHoe HanpsikeHue BC

MexaydasHoe HanpsikeHne CA

Tok hasbl A 11x

Tok chasbl B 12x

Tok dhasbl C 13x

HanmeHblmne o6uime nokasatenu cetu 3a 1 nepuon
O6Las aKkTMBHAasi MOLLHOCTb CETK

ObLwas peakTMBHasi MOLLIHOCTb CETU

O6LLana nomnHas MOLLHOCTb CeTH

O6LwKiA Ko3hd. MOLLHOCTM CETU

O6LwuiA Ko3add. MOLLHOCTM CETU, MHOYKTUBHASA Harpyska
O6LLMiA KO3 d. MOLLHOCTM CETU, EMKOCTHAs Harpyska

)
)
Koadhdh. nckakeHust cuiycomnaansHocti (THD) Hanpsix. Ha dase C/CA 1
)
)
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MuH. [ONOSH. 3Ha4YeHus
14 MIN

In MIN

FREQ MIN

V UNB% MIN

| UNB% MIN

VDC MIN

V4 MIN

14x MIN

V4 THD MIN

14 THD MIN

14 TDD MIN

MuH. nporp. 3Ha4YeHus
PROG REG1 MIN
PROG REG1 MIN

PROG REG16 MIN
Makc. dpa3Hble 3HaYeHus1
V1 MAX

V2 MAX

V3 MAX

11 MAX

12 MAX

13 MAX

kW L1 MAX
kW L2 MAX
kW L3 MAX
kvar L1 MAX
kvar L2 MAX
kvar L3 MAX
kVA L1 MAX
kVA L2 MAX
kVA L3 MAX
PF L1 MAX
PF L2 MAX
PF L3 MAX
V1 THD MAX
V2 THD MAX
V3 THD MAX

11 THD MAX
12 THD MAX
I3 THD MAX
11 KF MAX
12 KF MAX
13 KF MAX
11 TDD MAX
12 TDD MAX
13 TDD MAX
V12 MAX
V23 MAX
V31 MAX
11x MAX

12x MAX

13x MAX

HanmeHblumne pononHuTenbHble nokasarenu 3a 1 nepuon
Tok 14

Tok HewTpanu

YacrtoTta cetn

KoacbdpuumeHT HeCMMMETpUN HanpsXXxeHun

KoacbdpuumeHT HeCMMMETpUnN TOKOB

HanpspkeHne nocTosiHHOro Toka

Hanpspkenune V4

Tok 14x

Koadbdp. nckaxxeHusi cuHycomaanbHoctn (THD) HanpspkeHns V4
Koadbdp. nckaxxenuns cuHycomgansHoctu (THD) Toka 14
Koadbdh. rapmoHmyeckux nckaxenun toka (TDD) 14
Mporpammupyemblie percTpbl MUHUManbHbIX 3HaYEHUI
Mun/Makc pernctp #1

MwH/Makc peructp #2

MuH/Makc pernctp #16

MakcumanbHble dhasHble 3HaYeHus1 3a 1 nepuon
dasHoe/mexaydasHoe HanpshkeHne A/AB
dasHoe/mexaydasHoe HanpsxkeHne B/BC
PaszHoe/mexaydasHoe HanpsikeHne C/CA
Tok chasbl A 11

Tok chasbl B 12

Tok cpasbl C I3

AKTMBHast MOLLHOCTb hasbl A

AKTMBHast MOLLHOCTb a3kl B

AKTUBHasi MOLLHOCTb (pasbl C

PeaktnBHas mowHoCTb hasbl A
PeakTnBHas MoWHOCTb haskbl B
PeakTnBHas mMolHocTb asbl C

MonHast MowHoCTb hasbl A

MonHas mowHocTb hasbl B

MonHas MmowHocTb dasbl C

Koadhdp. mowHocTu chasbl A

Koadhdp. mowHocTu chasel B

Koadbdp. mowyHocTn hasel C

Koadhdh. nckakeHusi cuHycomaansHocti (THD) Hanpsix. Ha chase A/AB 1

Koapeh. uckaxeHns cuHycoupansHocTy (THD) Hanpsik. Ha chase B/BC 1

Koadpdp. nckaxxeHus cuHycomaanbHoctu (THD) Toka Ha dase A
Koadpdp. nckaxxeHus cuHycomaansHoctu (THD) Toka Ha dhase B
Koadbdp. nckaxkenuns cuHycomaansHoctu (THD) Toka Ha dase C
Koadhdp. rapmoHmnyecknx notepb Toka (K-dhaktop) Ha daze A
Koadbdp. rapmoHmueckux notepb Toka (K-chaktop) Ha dase B
Koadpdp. rapmoHmyeckux notepb Toka (K-cpaktop) Ha case C
Koadbdp. rapmoHmyeckux nckaxeHun Toka (TDD) Ha dase A
Koadbdh. rapmoHmyeckux nckaxeHnun tToka (TDD) Ha dase B
Koadbdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha casze C
MexgydasHoe HanpsbkeHne AB

MexpydasHoe HanpsixeHne BC

MexaydasHoe HanpsikeHne CA

Tok dasbl A 11x

Tok dasbl B 12x

Tok dhasbl C 13x

)
)
Koadhdh. nckakeHusi cuiycomaansHocti (THD) Hanpsix. Ha dase C/CA 1
)
)
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Makc. obwme 3HaYeHus MakcumanbHble o6Lwue nokasartenu cety 3a 1 nepuop
kW MAX O6LLasn akTMBHas MOLLIHOCTb CETU

kvar MAX O6LLasi peakTUBHAsi MOLLHOCTb CETU

kVA MAX O6Lwwas nonHasi MOLLHOCTb CETU

PF MAX O6wwin kKoadd. MOLLIHOCTK CeTn

PF LAG MAX O6LwuiA Koadhd. MOLLHOCTM CETU, MHOYKTUBHAS Harpyska
PF LEAD MAX O6LMiA KO3 . MOLLHOCTY CETU, EMKOCTHAs Harpy3ska

Makc. AONOJH. 3Ha4YeHus
14 MAX

In MAX

FREQ MAX

V UNB% MAX

| UNB% MAX

VDC MAX

V4 MAX

14x MAX

V4 THD MAX

14 THD MAX

14 TDD MAX

Makc. ycpen. MHTepB. 3Ha4YeHuUsi
V1 DMD MAX

V2 DMD MAX

V3 DMD MAX

11 DMD MAX

12 DMD MAX

13 DMD MAX

kW IMP SD MAX

kvar IMP SD MAX
kVA IMP SD MAX
kvar IMP SD MAX
kvar EXP SD MAX

V4 DMD MAX

14 DMD MAX

In DMD MAX

Makc. uHTepB. Koadpcp. rapm.
V1 THD DMD MAX

V2 THD DMD MAX

V3 THD DMD MAX

V4 THD DMD MAX

11 THD DMD MAX

12 THD DMD MAX

13 THD DMD MAX

14 THD DMD MAX

11 TDD DMD MAX

12 TDD DMD MAX

13 TDD DMD MAX

14 TDD DMD MAX
Makc. cymm. Tapudp. MOLLH.
SUM REG1 DMD MAX
SUM REG2 DMD MAX

SUM REG16 DMD MAX
Makc. nporp. 3Ha4yeHus
PROG REG1 MAX

MakcumanbHble AononHuTenbHbIe Nokasatenu 3a 1 nepuop,

Tok 14

Tok HenTpanu

YacrtoTta cetn

KoadbpuumeHT HecuMmeTprmn HanpsikeHun

KoacbdpuumeHT HeCMMMETpUnN TOKOB

HanpsixeHne noCcToAHHOro Toka

Hanpspkenvne V4

Tok 14x

Koadpdp. nckaxxeHusi cuHycomaanbHoctu (THD) HanpspkeHns V4

Koadbdp. nckaxxeHusi cuHycomgansHoctu (THD) Toka 14

Koadbdh. rapmoHmydeckux nckaxenun toka (TDD) 14

MakcumManbHble ycpeHeHHble MHTepBalnbHble 3HaYeHus (AemaHAabl)
Makc. uHTepBarnbHoe asHoe/MexaydasHoe HanpskeHne A/AB 1
Makc. uHTepBanbHoe gasHoe/mexaydasHoe HanpsbkeHue B/BC 1
Makc. uHTepBanbHoe asHoe/MexaydasHoe Hanpsbkenne C/CA 1
Makc. nHTepBanbHbIi TOK dasbl A

Makc. nHTepBanbHbIi TOK a3kl B

Makc. nHTepBarnbHbI TOK dasbl C

Makc. ckonb3sias akTMBHasi MOLLHOCTb, UMMOPT

Makc. ckonb3sias peakTMBHas MOLLHOCTb, UMNOPT

Makc. ckonb3sLias nonHas MOLHOCTb

Makc. ckonb3sias akTMBHast MOLLIHOCTb, 9KCNOPT

Makc. ckonb3silas peakTBHast MOLLHOCTb, 9KCMOPT

Makc. nHTepBanbHoe dasHoe/mexaydasHoe HanpshxeHne V4

Makc. nHTepBanbHbIN TOK 14

Makc. Tok HerTpanu

MakcumManbHblie nHTepBanbHble ko3dULMEHTbI FapMOHUK
Koadhdh. nckakeHust cuHycomaansHocti (THD) Hanpsix. Ha chase A/AB 1
Koapeh. uckaxeHns cuHycoupansHocTy (THD) Hanpsik. Ha chase B/BC 1
Koadhdh. nckakeHusi cuHycomaansHocti (THD) Hanpsix. Ha dase C/CA 1
Koadbdp. nckaxkenuns cuHycompansHoctu (THD) Hanpsx. V4

Koadpdp. nckaxxeHus cuHycomaansHoctu (THD) Toka Ha dase A

Koadpdp. nckaxxeHus cuHycomaansHoctu (THD) Toka Ha ¢dase B

Koadbdp. nckaxkenus cuHycomaansHoctu (THD) Toka Ha dase C

Koadhdp. nckaxenusi cuHycomngansHoctu (THD) Toka 14

Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha case A

Koadpdp. rapmoHmyeckux nckaxeHuin Toka (TDD) Ha dase B

Koadbdp. rapmoHuyeckux nckaxenuin toka (TDD) Ha case C

Koadbdp. rapmoHmyeckux nckaxeHnuin Toka (TDD) 14

Makc. cymmapHbie TapudHble MHTEpBanbHble MOLLHOCTY (AeMaHAbl)
CyMMapHbI TapuUbHBIA perMcTp MakcMmarnbHOW MOLLHOCTU #1
CyMMapHbIn TapubHbIN permcTp MakCMMarnbHOW MOLLHOCTU #2

CyMMapHbI TapuUbHbIA perMcTp MakCMmarnbHOW MOLLHOCTU #16
Mporpammupyemble perncTpbl MakCUMarnbHbIX 3HAYEHUIA
Mwn/Makc peructp #1
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PROG REG1 MAX

PROG REG16 MAX
AHanoroBble Bxoabl

All

Al2

All6

Ouudpp. aHanoroBbie BXoAbl

All RAW
Al2 RAW

Al16 RAW

Ouudop. aHanoroBble BbIXoAbl
AO1

AO2

AO16

MapameTtpbl Tapucos
ACTIVE TARIFF
ACTIVE PROFILE
Tapud. aHeprun REG1
TOU REG1 TRF1

TOU REG1 TRF2

TOU REG1 TRF16
Tapud. aHeprun REG2
TOU REG2 TRF1

TOU REG2 TRF2

TOU REG2 TRF16
Tapud. aHeprum REG3
TOU REG3 TRF1

TOU REG3 TRF2

TOU REG3 TRF16
Tapud. aHeprun REG4
TOU REG4 TRF1

TOU REG4 TRF2

TOU REG4 TRF16
Tapud. aHeprumn REG5
TOU REG5 TRF1

TOU REG5 TRF2

TOU REGS5 TRF16
Tapud. aHeprum REG6
TOU REG6 TRF1

TOU REG6 TRF2

TOU REG6 TRF16
Tapud. aHeprumn REG7
TOU REG7 TRF1

TOU REG7 TRF2

Mun/Makc pernctp #2

MwH/Make peructp #16

MacLtabupoBaHHble aHanoroBble BXoAbl (MHXEHEpPHble eaNHULbI)
Ananorosbin Bxog All

Ananorosbin Bxog Al2

AHanorosblIi Bxoa All6

OundppoBaHHble (raw) aHanoroBble BxoAbl (A/D eguHuLbI)
Ananorosbin Bxog All

AHanorosblIi Bxog Al2

Ananorosbin Bxog Al16

OuudppoBaHHble (raw) aHanorosble Bbixogbl (A/D eanHULbI)
Ananorosbii Bbixog AO1

AHanoroBblIi Bbixog AO2

Ananorosbii Bbixog AO16

MapameTtpbl Tapudos

Homep TekyLiero aktTuBHoro Tapuda

Homep akTuBHOro cytovHoro npoduns Tapmdgos
SHeprusa no tapudam ansa TapudHoro peructpa #1
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

OHeprus no Tapudam Ans TapudHoro peructpa #2
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

OHeprus no Tapudam Ans TapudHoro pernctpa #3
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

OHeprus no Tapudam ans TapudHoro peructpa #4
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

OHeprus no tapudam ana TapudHoro pernctpa #5
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

AHeprus no Tapudam aAnsA TapudHoro peructpa #6
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

OHeprus no Tapudam Ans TapudHoro peructpa #7
OHeprusa no Tapudy #1

OHeprus no Tapudy #2
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TOU REG7 TRF16
Tapud. aHeprun REGS8
TOU REG8 TRF1

TOU REG8 TRF2

TOU REG8 TRF16
Tapud. aHeprun REG9
TOU REG9 TRF1

TOU REG9 TRF2

TOU REG9 TRF16
Tapud. saHeprum REG10
TOU REG10 TRF1
TOU REG10 TRF2

TOU REG10 TRF16
Tapud. sHeprum REG11
TOU REG11 TRF1

TOU REG11 TRF2

TOU REG11 TRF16
Tapud. aHeprun REG12
TOU REG12 TRF1

TOU REG12 TRF2

TOU REG12 TRF16
Tapud. aHeprun REG13
TOU REG13 TRF1

TOU REG13 TRF2

TOU REG13 TRF16
Tapud. aHeprum REG14
TOU REG14 TRF1

TOU REG14 TRF2

TOU REG14 TRF16
Tapud. aHeprum REG15
TOU REG15 TRF1

TOU REG15 TRF2

TOU REG15 TRF16
Tapud. aHeprun REG16
TOU REG16 TRF1

TOU REG16 TRF2

TOU REG16 TRF16

Makc. Tapud. mowH. REG1
DMD1 TRF1 MAX

DMD1 TRF2 MAX

DMD1 TRF16 MAX
Makc. Tapud. mowH. REG2
DMD2 TRF1 MAX

OHeprus no Tapudy #16

AHeprus no Tapudam Ans TapudHoro peructpa #8
OHeprua no Tapudy #1

OHeprus no Tapudy #2

OHeprusa no Tapudy #16

AHeprus no Tapudam Ans TapudHoro pernctpa #9
OHeprus no Tapudy #1

OHeprus no Tapudy #2

OHeprusa no Tapudy #16

AHeprus no Tapucam ansa TapudHoro peructpa #10
OHeprus no Tapudy #1

OHeprusa no Tapudy #2

OHeprus no Tapudy #16

SHeprusa no tapudam ana TapudHoro perucrtpa #11
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

AHeprus no Tapudam ansa TapudHoro peructpa #12
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprusa no Tapudy #16

AHeprus no Tapudam ansa TapudHoro peructpa #13
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

AHeprus no tapudam ansa TapudHoro peructpa #14
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

AHeprus no tapudam ansa TapudHoro peructpa #15
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

AHeprus no Tapudam ansa TapudHoro peructpa #16
OHeprusa no Tapudy #1

OHeprus no Tapudy #2

OHeprus no Tapudy #16

Makc. nHTepB. MOLWHOCTL (AemaHAa) no Tapudam ansa TapudHoro peructpa #1

Makc. uHTepBarnbHasi MOLLHOCTb Mo Tapudy #1
Makc. nHTepBanbHas MOLLHOCTb No Tapudy #2

Makc. uHTepBarnbHasi MOLLHOCTb No Tapudy #16

Makc. nHTepB. MOLWHOCTL (AemaHa) no Tapudam ansa TapudHoro perucrpa #2

Makc. nHTepBanbHas MOLLHOCTb Mo Tapudy #1
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DMD2 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD2 TRF16 MAX Makc. nHTepBarnbHas MOLLHOCTb No Tapudy #16

Makc. Tapud. mowH. REG3 Makc. nHTepB. MOLWHOCTbL (AemaHAa) no Tapudam ansa TapudHoro peructpa #3
DMD3 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD3 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD3 TRF16 MAX Makc. nHTepBarnbHas MOLLHOCTb No Tapudy #16

Makc. Tapud. mowH. REG4 Makc. nHTepB. MOLWHOCTL (AemaHa) no Tapudam ansa TapudHoro peructpa #4
DMD4 TRF1 MAX Makc. uHTepBanbHas MOLLHOCTb No Tapudy #1

DMD4 TRF2 MAX Makc. nHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD4 TRF16 MAX Makc. uHTepBanbHas MOLLHOCTb No Tapudy #16

Makc. Tapuc. mowH. REG5 Makc. nHTepB. MOLWHOCTL (AemaHa) no Tapudam ansa TapudHoro pernctpa #5
DMD5 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD5 TRF2 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #2

DMD5 TRF16 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #16

Makc. Tapud. mowH. REG6 Makc. MHTepB. MOLWHOCTbL (AemaHAa) no Tapudam ansa TapudHoro peructpa #6
DMD6 TRF1 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #1

DMD6 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD6 TRF16 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #16

Makc. Tapud. MowH. REG7 Makc. nHTepB. MOLWHOCTbL (AemaHAa) no Tapudam ansa TapudHoro peructpa #7
DMD7 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD7 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD7 TRF16 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #16

Makc. Tapud. mowH. REG8 Makc. MHTepB. MOLWHOCTbL (AemaHa) no Tapudam ans TapudHoro perucrtpa #8
DMD8 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb Mo Tapudy #1

DMD8 TRF2 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #2

DMD8 TRF16 MAX Makc. uHTepBarnbHasi MOLLHOCTb No Tapudy #16

Makc. Tapud. mowwH. REG9 Makc. MHTepB. MOLWHOCTb (AeMaHa) no Tapudam ans TapudHoro peructpa #9
DMD9 TRF1 MAX Makc. nHTepBanbHas MOLHOCTb No Tapudy #1

DMD9 TRF2 MAX Makc. nHTepBanbHas MOLLHOCTb N0 Tapudy #2

DMD9 TRF16 MAX Makc. uHTepBarnbHasi MOLLHOCTb Mo Tapudy #16

Makc. Tapud. mowH. REG10 Makc. MHTepB. MOLWHOCTbL (AemaHAa) no Tapudam ansa TapudHoro peructpa #10
DMD10 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD10 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD10 TRF16 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #16

Makc. Tapud. mowH. REG11 Makc. MHTepB. MOLWHOCTbL (AemaHa) no Tapudam ansa TapudHoro peructpa #11
DMD11 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD11 TRF2 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #2

DMD11 TRF16 MAX Makc. uHTepBarnbHasi MOLLHOCTb Mo Tapudy #16

Makc. Tapud. MmowH. REG12 Makc. nHTepB. MOLWHOCTL (AemaHa) no Tapudam ansa TapudHoro peructpa #12
DMD12 TRF1 MAX Makc. nHTepBanbHas MOLLHOCTb Mo Tapudy #1

DMD12 TRF2 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #2

DMD12 TRF16 MAX Makc. uHTepBarnbHasi MOLLHOCTb Mo Tapudy #16

Makc. Tapud. mowH. REG13 Makc. nHTepB. MOLWHOCTb (AemaHAa) no Tapudam Ansa TapudHoro peructpa #13
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DMD13 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD13 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD13 TRF16 MAX Makc. nHTepBarnbHas MOLLHOCTb No Tapudy #16

Makc. Tapuc. mowH. REG14 Makc. nHTepB. MOLWHOCTL (AemaHa) no Tapudam ana TapudHoro peructpa #14
DMD14 TRF1 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD14 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD14 TRF16 MAX Makc. uHTepBanbHas MOLLHOCTb No Tapudy #16

Makc. Tapuc. mowH. REG15 Makc. nHTepB. MOLWHOCTL (AemaHa) no Tapudam ansa TapudHoro pernctpa #15
DMD15 TRF1 MAX Makc. nHTepBarnbHas MOLLHOCTb No Tapudy #1

DMD15 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb No Tapudy #2

DMD15 TRF16 MAX Makc. uHTepBanbHas MOLLHOCTb No Tapudy #16

Makc. Tapud. mowH. REG16 Makc. HTepB. MOLWHOCTbL (AemaHAa) no Tapudam ansa TapudHoro peructpa #16
DMD16 TRF1 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #1

DMD16 TRF2 MAX Makc. uHTepBarnbHas MOLLHOCTb Mo Tapudy #2

DMD16 TRF16 MAX Makc. nHTepBanbHas MOLLHOCTb No Tapudy #16

T B pexumax nogknouenns 4LN3, 3LN3 1 3BLN3 HanpsaxeHus 6yayT dasHbIMu; B
OCTarnbHbIX pexunMax nogKnyeHnst oHn 6yayT mexaydasHbiMU (JINHENHBIMN).
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NMPUNOXEHMWME T ®AANB CTATUCTUKMU NKI EN50160

Mpuwnoxenme I' ®aiibl cratuctmkm MNKS
EN50160

MprBeneHHble B npunoxeHun Tabnuubl NPeacTaBNAT CAMCOK CTaTUCTUYECKMX NnapameTpoB
nokasaTternen KayecTBa HanpsixkeHus, permctpupyemblx B damnax cratuctukm EN50160. Bropas
KOJIOHKa nokasbiBaeT 0603Ha4YeHUs nonen gaHHbIX B arnax u B otyétax PAS. Cekummn darinos
BblAeneHbl XXMPHbIM LUPUGTOM.

®dain ctatuctnkn coorsercreusa EN50160 (®aitn paHHbIX #9)

Homep| O6o03HaueHue OnucaxHue
nons
OTK/IOHEHMUE 4YacTOoTbl
1 Nnv KonnyectBo HepencTBUTENbHbLIX 10-C MHTEpBaNoB
2 N KonuyecTtso gencreutenbHbiX 10-C MHTepBanioB
3 N1 KonunyectBo cobbITUM OTKNOHEHMS YacToTbl £1%, N1
4 N2 Konnyectso cobbITUN OTKIOHEHUS YacToTbl +4%/-6%, N2
5 N1/N, % KoadhduumeHT cootBetcteus EN 50160, N1/N
6 N2/N, % KoadduumeHT cootBetcTBus EN 50160, N2/N
7 Freq Min MuHuUManbHasa yacroTta
8 Freq Max MakcumanbHas 4YacTtoTa
OTK/IOHEHWE NUTAIoLEro HanpsHXeHus
1 Nnv KonnyecTtso HepencTBUTENbHbIX 10-MUH MHTEPBanoB
2 N KonuyectBo gencreutenbHbiX 10-MMH MHTEpPBANoOB
3 N1 Konnyectso nonudasHbiX COObITUN OTKIIOHEHUSA HanpsxeHus £10%, N1
4 N2 Konnuyectso nonudasHbiX cOObITUI OTKNOHEHUS HanpsxeHus +10/-15%, N2
5 N1/N, % KoadduumeHT cootBetcTBus EN 50160, N1/N
6 N2/N, % KoadduumeHT cootBeTcTBus EN 50160, N2/N
7 V1 N1 KonnyectBo cobbITUIN OTK/IOHEHMS HanpsxeHns £10% Ha dase A/AB
8 V1 Min MuHuManbHoe HanpsxeHune Ha dase A/AB
9 V1 Max MakcuManbHoe HanpshkeHue Ha ¢a3e A/AB
10 V2 N1 KonnyectBo cobbITUIN OTKIOHEHMS HanpsxeHnss £10% Ha dase B/BC
11 V2 Min MuHMManbHoe HanpsxxeHue Ha dase B/BC
12 V2 Max MakcumanbHoe HanpsixeHue Ha ¢ase B/BC
13 V3 N1 KonnyectBo cobbITUN OTKIOHEHMS HanpsixkeHns £10% Ha dase C/CA
14 V3 Min MuHMManbHoe HanpsxeHue Ha dase C/CA
15 V3 Max MakcuManbHoe HanpsixeHue Ha ¢ase C/CA
BbICTpble U3MEeHEeHUsl HaNpsYXeHUs
1 N1 KonuuecTteo nonudasHbIX cobbiTuin
2 V1 N1 KonnyecTtBo cobbiTuii Ha ¢dase A/AB
3 V1 dV% MakcuManbHoe U3MeHeHMe HanpsixkeHus Ha dase A/AB, dU/Un%
4 V2 N1 KonnyectBo cobbiTuii Ha ¢ase B/BC
5 V2 dV% MakcuMmanbHOe U3MeHeHne HanpsXxeHusa Ha dase B/BC, dU/Un%
6 V3 N1 KonnuecTtBo cobbiTuin Ha ¢dase C/CA
7 V3 dV% MakcuManbHoe U3MeHeHMe HanpsixeHus Ha ¢dase C/CA, dU/Un%
[os3a ¢pnnkepa
1 Nnv KonnyectBo HeaenCTBUTENbHBLIX 2-4ac MHTEPBAsoB
2 N Konnyectso AeNCTBUTENbHbIX 2-4ac MHTEPBAsOB
3 N1 Konuyecteo nonmdasHbix cobbitnin Plt >1%, N1
4 N1/N, % KoaddwnumeHT cootBetctBua EN 50160, N1/N
5 V1 N1 KonuyectBo cobbitnin Plt > 1% Ha dasze A/AB
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6 V1 PIt Max Makcumym Plt Ha cda3e A/AB
7 V2 N1 KonunyectBo cobbiTuin PIt > 1% Ha ¢daze B/BC
8 V2 PIt Max Makcumym Plt Ha daze B/BC
9 V3 N1 KonnyectBo cobbiTuit PIt > 1% Ha dase C/CA
10 V3 PIt Max Makcumym Pt Ha cdasze C/CA

MpoBanbl Hanpsi>keHUA (NokKasaTeNbHble 3Ha4YeHns)
1 N11 90%/100ms |KonuuectBo nonndasHbix cobbiTmii u<90%/t<100 mc
2 N12 85%/100ms |KonunuyectBo noandasHbix cobbituin u<85%/t<100 Mc
3 N13 70%/100ms |KonunyectBo nonmdasHbix cobbiTnin u<70%/t<100 mMc
4 N14 40%/100ms |KonuuyectBo noandasHbix cobbituini u<40%/t<100 mMc
5 N11 90%/500ms |KonuuyectBo noandasHbix cobbituii u<90%/t<500 mMc
6 N12 85%/500ms |KonunuyectBo noandasHbix cobbituini u<85%/t<500 mMc
7 N13 70%/500ms |KonuuyectBo noandasHbix cobbituini u<70%/t<500 mMc
8 N14 40%/500ms | KonuyectBo nonmndasHbiX cobbitnin u<40%/t<500 mc
9 N11 90%/1s Konnyectso nonudasHbix cobbitnin u<90%/t<1 c
10 N12 85%/1s Konnyectso nonudasHbix cobbitnin u<85%/t<1 c
11 N13 70%/1s Konnyectso nonudasHbix cobbitnin u<70%/t<1 c
12 N14 40%/1s KonunyectBo nonundasHbiX cobbitnini u<40%/t<1 c
13 N11 90%/3s KonnyecTtso nonudasHbix cobbitnin u<90%/t<3 ¢
14 N12 85%/3s Konnyectso nonudasHbix cobbitnin u<85%/t<3 ¢
15 N13 70%/3s KonunyectBo nonmndasHbiX cobbitnin u<70%/t<3 ¢
16 N14 40%/3s KonunyectBo nonmndasHbiX cobbitnin u<40%/t<3 ¢
17 N11 90%/20s Konnyectso nonudasHbix cobbitnin u<90%/t<20 c
18 N12 85%/20s Konnyectso nonudasHbix cobbitnin u<85%/t<20 c
19 N13 70%/20s KonunyectBo nonndasHbiX cobbitnin u<70%/t<20 c
20 N14 40%/20s KonunyectBo nonndasHbiXx cobbitnin u<40%/t<20 c
21 N11 90%/60s Konnyectso nonudasHbix cobbiTnii u<90%/t<60 c
22 N12 85%/60s KonnyecTtso nonudasHbix cobbiTnin u<85%/t<60 c
23 N13 70%/60s Konnyectso nonudasHbix cobbitnin u<70%/t<60 c
24 N14 40%/60s Konnyectso nonudasHbix cobbitnin u<40%/t<60 c
25 N11 90%/180s KonnyecTtso nonudasHbix cobbitnin u<90%/t<180 ¢
26 N12 85%/180s Konnyectso nonudasHbix cobbitnin u<85%/t<180 ¢
27 N13 70%/180s Konnyectso nonudasHbix cobbitnin u<70%/t<180 ¢
28 N14 40%/180s KonnyecTtso nonudasHbix cobbitnin u<40%/t<180 c
29 V1 N1 Obuee konnyecTBo cobbiTuii Ha dase A/AB
30 V1 Min HavmeHblee ocTaToyHoe HanpshxeHne Ha dase A/AB
31 V2 N1 O6buwee konnyecTBo cobbiTuii Ha dase B/BC
32 V2 Min HanMmeHbllee ocTaToyHoe HanpsixeHue Ha dase B/BC
33 V3 N1 Obuiee konnyecTBo cobbiTuii Ha dase C/CA
34 V3 Min HanmeHbllee ocTaTouHoe HanpshkeHue Ha daze C/CA
OTKNIIOUEHUSA Hanpsi>keHUa (nokasaTesibHble 3Ha4YeHUs)

1 N1 1s KonnuecTtso nonudasHbiX cObbITUI C ANUTENbHOCTbLIO t<1 C
2 N2 180s KonnyecTtso nonudasHbiX cobbiTUn C ANnTenbHOCTbO t<180 ¢
3 N3 >180s Konnyectso nonudasHbix cobbiTuin ¢ AnutesbHocTbio £>180 ¢
4 V1 Min HavmMeHbliee ocTaToyHOe HanpshxeHne Ha dase A/AB
5 V2 Min HanMeHbllee ocTaToyHoe HanpsixeHue Ha dase B/BC
6 V3 Min HanMmeHbllee ocTaTouyHoe HanpsixeHue Ha dase C/CA
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BpeMeHHble nepeHanpsiXXeHns (NokasaTte/bHble 3HaueHus)

N11 110%/1s KonunyectBo nonmdasHbix cobbitnini u>110%/t<1 c
N12 120%/1s KonunyectBo nonudasHbix cobbitnini u>120%/t<1 c
N13 140%/1s Konnyectso nonudasHbix cobbitnini u>140%/t<1 c
N14 160%/1s Konnyectso nonudasHbix cobbitnini u>160%/t<1 c
N15 200%/1s Konunuectso nonudasHbix cobbitnii u>200%/t<1 c

N21 110%/60s KonnuectBo nonugasHbix cobbitnini u>110%/t<60 c

N22 120%/60s Konnyectso nonudasHbix cobbitnint u>120%/t<60 ¢

N23 140%/60s Konnyectso nonudasHbiXx cobbitnii u>140%/t<60 c

O O|N|/OoO|n|h|W|N|-

N24 160%/60s Konnyectso nonudasHbiX cobbitnii u>160%/t<60 c

10 N25 200%/60s Konnyectso nonudasHbix cobbitnin u>200%/t<60 ¢

11 N31 110%/>60s |KonuuyectBo nonundgasHbix cobbitnii u>110%/t>60 c

12 N32 120%/>60s |KonuyectBo nonmdasHbiXx cobbiTnin u>120%/t>60 c

13 N33 140%/>60s |KonuyectBo nonundasHbix cobbitnin u>140%/t>60 c

14 N34 160%/>60s |KonunuyectBo nonundgasHbix cobbitnii u>160%/t>60 c

15 N35 200%/>60s |KonunuyectBo nonundasHbix cobbiTnuin u>200%/t>60 c

16 V1 N1 Obuwee konnyecTBo cobbiTuii Ha dase A/AB

17 V1 Max Hanbonblwee HanpshkeHne Ha dase A/AB

18 V2 N1 Obuee konnyecTBo cobbiTuii Ha dase B/BC

19 V2 Max Hanbonblee HanpsxeHne Ha ¢dase B/BC

20 V3 N1 O6uwee konmyecTBo cobbiTnin Ha ¢da3e C/CA

21 V3 Max Haubonbliee HanpsixeHue Ha ¢da3e C/CA
UmMnynbcHble NnepeHanpsi>keHUsi — NMKOBbIe 3HAYeHUA (NoKasaTesibHble)

1 N1 120% Konuyectso nonudasHbix cobbitnn u>120%

2 N2 150% Konnyectso nonudasHbix cobbitnn u>150%

3 N3 200% Konnyectso nonudasHbix cobbitnin u>200%

4 N4 250% Konuyecteo nonudasHbix cobbitnn u>250%

5 N5 300% Konuyecteo nonudasHbix cobbitnn u>300%

6 V1 N1 120% KonnyectBo cobbitun u>120% Ha dase A/AB

7 V1 N2 150% KonuyectBo cobbiTuii u>150% Ha daze A/AB

8 V1 N3 200% KonnyectBo cobbituii u>200% Ha daze A/AB

9 V1 N4 250% KonuyectBo cobbiTnii u>250% Ha dasze A/AB

10 V1 N5 300% KonuuectBo cobbituin u>300% Ha dasze A/AB

11 V2 N1 120% KonnyectBo cobbituii u>120% Ha ¢aze B/BC

12 V2 N2 150% KonnyectBo cobbituii u>150% Ha ¢aze B/BC

13 V2 N3 200% KonnyectBo cobbituii u>200% Ha ¢asze B/BC

14 V2 N4 250% KonuyecTtBo cobbitnii u>250% Ha ¢ase B/BC

15 V2 N5 300% KonnyectBo cobbituii u>300% Ha ¢aze B/BC

16 V3 N1 120% KonnyectBo cobbituin u>120% Ha ¢aze C/CA

17 V3 N2 150% KonuyectBo cobbiTnini u>150% Ha cdase C/CA

18 V3 N3 200% KonnyecTtBo cobbituii u>200% Ha ¢aze C/CA

19 V3 N4 250% KonnyectBo cobbituin u>250% Ha ¢aze C/CA

20 V3 N5 300% Konnyectso cobbitnuin u>300% Ha daze C/CA

21 V1 Peak Max Haunbonbluee nukosoe HanpsxeHusa Ha dase A/AB

22 V2 Peak Max Hanbonblee nnkosoe HanpshxeHus Ha dase B/BC

23 V3 Peak Max Hanbonblee nnkosoe HanpsixeHus Ha dase C/CA

MMNynbCHbIE NepeHanpsi>XeHNs — UMNYJbCbl (MOKa3aTe/lbHble 3HaUeHUs)

1 N1 20% Konnyectso nonudasHbix cobbitnin u>20%
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2 N2 50% KonuuectBo nonudasHbix cobbitnin u>50%
3 N3 100% Konuyecteo nonudasHbix cobbitnini u>100%
4 N4 150% Konunyecteo nonmdasHbix cobbitnini u>150%
5 N5 200% Konuyecteo nonudasHbix cobbitnn u>200%
6 V1 N1 20% Konnyectso cobbitun u>20% Ha dasze A/AB
7 V1 N2 50% KonnyecTtso cobbituin u>50% Ha ¢aze A/AB
8 V1 N3 100% KonnuecTtBo cobbitnin u>100% Ha dase A/AB
9 V1 N4 150% KonnyectBo cobbituii u>150% Ha ¢asze A/AB
10 V1 N5 200% KonunyecTtBo cobbituii u>200% Ha daze A/AB
11 V2 N1 20% KonnyecTtso cobbituin u>20% Ha ¢aze B/BC
12 V2 N2 50% Konnyectso cobbitun u>50% Ha ¢asze B/BC
13 V2 N3 100% KonnyectBo cobbituii u>100% Ha ¢aze B/BC
14 V2 N4 150% KonuuecTtBo cobbiTuii u>150% Ha dase B/BC
15 V2 N5 200% KonunyectBo cobbitnii u>200% Ha dasze B/BC
16 V3 N1 20% KonnyectBo cobbituii u>20% Ha dase C/CA
17 V3 N2 50% KonnyectBo cobbituii u>50% Ha cdase C/CA
18 V3 N3 100% KonunyectBo cobbitnii u>100% Ha daze C/CA
19 V3 N4 150% KonunyecTtBo cobbituini u>150% Ha dase C/CA
20 V3 N5 200% KonnyectBo cobbituin u>200% Ha ¢aze C/CA
21 V1 imp max Hanbonblee nmMmnynbcHoe HanpsixkeHus Ha ¢ase A/AB
22 V2 imp max Haubonbliee nmnynbcHoe HanpsixeHns Ha dase B/BC
23 V3 imp max Haubonblee nmnynbcHoe Hanpsi)xeHus Ha dase C/CA
HecMMMeTpusa Hanpsi>keHun
1 Nnv Konnyectso HepgelcTBUTENbHbLIX 10-MUH MHTEPBAoOB
2 N KonunyectBo gencreutenbHbiX 10-MMH MHTEPBANoOB
3 N1 Konn4yectBo cobbITU HapyLeHUss CUMMeTPUM HanpsxeHmn > 2%, N1
4 N1/N, % KoadhduumeHT cootBetcteus EN 50160, N1/N
5 V Unb% Max Hanbonbluas HeCMMMeTpUS Hanpsi>XeHnn
Hanpsi>xeHune rapMoHuK
1 Nnv KonuuectBo HepencTButenbHbix 10-MWH MHTEpBanoB
2 N KonnuyecTtso aencreutenbHbix 10-MUH MHTEepBanoB
3 N1 Konuy. nonudasHeix cobbITnin N0 rapmoHmMkKam Hanpsixernuns, N1
4 N2 Konuu. nonudasHeix cobbitnin no KNC (THD) HanpsxeHns, N2
5 N1/N, % KoadhduumeHT cootBetctBust EN 50160 no rapMoHuKaM Hanpsixenus, N1/N
6 N2/N, % KoadduumeHT cootBetctBust EN 50160 no KNC (THD) HanpsixeHuns, N2/N
7 V1 N1 KonuyecTtBo HapyLleHnin No rapMoHMKaM HanpshxeHus Ha dase A/AB
8 V1 HD% Max Hanbonbwunii koadd. rapMoHMYecKon coctasnsowen Ha dase A/AB, %Un
9 V1 H# Homep Hanbonbluel rapMoOHMY. COCTaBsOWEN HanpsixeHns Ha da3e A/AB
10 V1 N2 Konnyectso HapyuweHuin no KNC (THD) HanpsixxeHus Ha daze A/AB
11 V1 THD Max Hanbonbwwnin KUC (THD) HanpsxeHus Ha ¢ase A/AB
12 V2 N1 KonnyecTBo HapyLlleHuin Mo rapMOHUKAM HanpshxeHust Ha dase B/BC
13 V2 HD% Max Hanbonbwunin koadd. rapMoHMUYecKon coctaBnsolen Ha dase B/BC, %Un
14 V2 H# Homep Hanbonbluel rapMoHMY. COCTaBNSOWEN HanpsixeHus Ha ¢a3e B/BC
15 V2 N2 KonuuectBo HapyweHuin no KNUC (THD) HanpsxeHnsa Ha dase B/BC
16 V2 THD Max Hanbonbwwnin KUC (THD) HanpsxeHus Ha ¢ase B/BC
17 V3 N1 KonnyecTso HapyLleHMn N0 rapMOHUKAM HanpsixeHust Ha dase C/CA
18 V3 HD% Max Haunbonbwmnin koadd. rapmoHmnyeckor coctasnstowern Ha dase C/CA, %Un
19 V3 H# Homep Hanbonblielr rapMoHMY. COCTaBnslowWwen HanpsixeHns Ha dase C/CA
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20 V3 N2 Konnyectso HapyuweHuin no KNC (THD) HanpsixxeHus Ha daze C/CA
21 V3 THD Max Hanbonbwuin KNUC (THD) HanpsixeHusa Ha ¢dase C/CA

Hanps)xeHue MHTeprapMoHuK
1 Nnv KonnyectBo HepgelicTBUTENBbHBLIX 10-MUH MHTEpPBaoB
2 N KonnyecTtBo aencreutenbHbix 10-M1UH MHTEepBanoB
3 N1 Konuy. nonudasHbiX cobbITUI MO MHTEPrapMOHMKaM HanpsxeHus, N1
4 N2 Konuy. nonudasHbix cobbituii no KNC (THD) nHTeprapMoHuK HanpsixxeHus, N2
5 N1/N, % KoadhduumeHT cootBetctBust EN 50160 no nHteprapmoHukam, N1/N
6 N2/N, % KoadduumenT cootBetctBus EN 50160 no KNC (THD) nHteprapmoHnk, N2/N
7 V1 N1 Konn4yecTso HapyLlleHun N0 MHTEPrapMOHUKaM HanpsxeHus Ha dase A/AB
8 V1 HD% Max Hanbonbwunii koadd. MHTEprapMoHMY. cocTaBnstowen Ha dase A/AB, %Un
9 V1 H# Homep Hanbonbliel MHTeprapMoHMYeckon coctaBnsowen Ha dase A/AB
10 V1 N2 Konnyectso HapyuweHun no KNC (THD) nHteprapmoHuk Ha dase A/AB
11 V1 THD Max Hanbonbwuii KUC (THD) nHTeprapMoHunk HanpsbkeHus Ha dase A/AB
12 V2 N1 Konnyectso HapyLleHMn N0 MHTEPrapMOHUKaM HanpsXxeHus Ha da3e B/BC
13 V2 HD% Max Hanbonbwunii koadd. MHTEprapMoHMY. cocTaBnsowen Ha dase B/BC, %Un
14 V2 H# Homep Haubonblen nHTeprapMoHMYECKo coctaBnsatowen Ha dase B/BC
15 V2 N2 KonunyectBo HapyweHun no KNC (THD) nHteprapmoHmnk Ha ¢ase B/BC
16 V2 THD Max Hanbonbwuin KNUC (THD) nHTEeprapMoHuK HanpsixeHus Ha dase B/BC
17 V3 N1 Konnyectso HapyLeHMn N0 MHTEPrapMOHUKaM HanpsixeHus Ha da3e C/CA
18 V3 HD% Max Hanbonbwunii koadd. nHTeprapMoHuy. coctaenstowen Ha dase C/CA, %Un
19 V3 H# Homep Haunbonbllen nHTeprapMoHNYecKon coctaBnsatowen Ha dase C/CA
20 V3 N2 Konnyectso HapyuweHuin no KNC (THD) nHteprapMoHuk Ha dase C/CA
21 V3 THD Max Hanbonbwuin KNUC (THD) nHTeprapMoHuK HanpsixeHus Ha dase C/CA
CurHanbHble Hanpsi>XeHus

1 Nnv Konn4yectBo HeAeNCTBUTENbHbBIX 3-C MHTEPBAJIOB
2 N KonnyecTtso AeNCTBUTENbHbIX 3-C MHTEPBAOB
3 N1 KonnyecTtso nonudasHbix cobbitmin, N1
4 N1/N, % KoadbduumeHT cootBetcTBus EN 50160, N1/N
5 V1 N1 KonuuectBo cobbitnin Ha dasze A/AB
6 V1 Frgl %Un Hanbonbliee 3HaueHne 1-ro curHanbHOro HanpsixeHus Ha dase A/AB, %Un
7 V1 Frg2 %Un Hanbonblee 3HaueHne 2-ro CUrHasbHOro HanpsixeHus Ha dase A/AB, %Un
8 V1 Frg3 %Un Haunbonbluee 3HayYeHWe 3-ro cMrHanbHOro HanpsxeHusa Ha dase A/AB, %Un
9 V1 Frg4 %Un Hanbonbliee 3HaueHne 4-ro CUrHasabHOro HanpsixxeHus Ha dase A/AB, %Un
10 V2 N1 KonnyecTtBo cobbiTuii Ha ¢ase B/BC
11 V2 Frgql %Un Hanbonblee 3HaueHne 1-ro curHanbHOro HanpshxeHus Ha dase B/BC, %Un
12 V2 Frg2 %Un Hanbornbliee 3HaueHne 2-ro CUrHanbHOro HanpshxeHus Ha dase B/BC, %Un
13 V2 Frg3 %Un Hanbonbliee 3HaueHMe 3-ro CUrHanbHOro HanpsixeHus Ha dase B/BC, %Un
14 V2 Frg4 %Un Hanbonbliee 3HaueHne 4-ro CUrHanbHOro HanpshxeHus Ha dase B/BC, %Un
15 V3 N1 KonnyectBo cobbiTuii Ha ¢dase C/CA
16 V3 Frgql %Un Haunbonbliee 3HayeHne 1-ro curHanbHOro HanpshxeHunsa Ha ¢ase C/CA, %Un
17 V3 Frq2 %Un Hanbonbliee 3HaueHMe 2-ro CUrHanbHOro HanpshxeHus Ha dase C/CA, %Un
18 V3 Frg3 %Un Haunbonbluee 3HayeHne 3-ro CMrHanbHOro HanpshxeHuns Ha dase C/CA, %Un
19 V3 Frg4 %Un Hanbonblee 3HaueHne 4-ro CUrHanbHOro HanpshxeHus Ha daze C/CA, %Un
20 Frql YacTtoTa 1-ro cMrHanbHOro HanpsxxeHus (CnpaBo4vHas)
21 Frg2 YacToTa 2-ro curHasabHoOro Hanpsi>xeHus (cnpaBo4yHas)
22 Frg3 YacToTa 3-ro curHasabHoOro HanpsixeHus (cnpaBo4yHas)
23 Frq4 YacToTa 4-ro curHanbHoOro HanpsikeHust (cnpaBo4yHas)
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®dain cratmctmkm rapmoHmnk EN50160 (Paiin gaHHbix #10)

Homep| O6o03HaueHue OnucaxHue
nons
Hanps>xeHune rapmoHuk V1 (Ha dasze A/AB)
1 |THD MAX |Ham6onbLuee 3HayeHne KNC (THD) HanpsixeHus
2 |THDO MAX |Ham60nb|.uee 3HayeHne KNC (THD) HanpskeHnsa Ana HeYETHbIX rapMOHUK
3 ]THDE MAX ]HamGonbLuee 3HayeHne KNC (THD) HanpskeHnsa ansa Y€THbIX rapMOHUK
4 ]%HDOZ MAX ]Ham6onbLuvn7| K03d. 2-1 rapMOHNYECKOM COCTaBNSAOLEN HanpskeHns, %Un
5 |%HD03 MAX |Ham6onbLuvn7| K03d. 3-1 rapMOHNYECKOM COCTaBNAOLWEN HanpshkeHns, %Un
e |
51 | %HD50 MAX | Han6onbLumit koadd. 50-it rapMoHNUecKoit cocTaBnsioLelt HanpsbkeHns, %Un
] ]Hanpmkel-me rapMoHuk V2 (Ha cdase B/BC)
1 |THD MAX |Ham60nbLuee 3HauyeHne KNC (THD) HanpsixeHus
2 |THDO MAX |Hav|60nb|.uee 3HayeHne KNC (THD) HanpsXeHnsa ans HeYETHbIX rapMOHUK
3 ]THDE MAX |Hav|60nb|.uee 3HayeHne KNC (THD) HanpshkeHnsa ansa Y€THbIX rapMOHUNK
4 ]%HDOZ MAX |Ham60nbLuvn7| K03d. 2-1 rapMOHNYECKOM COCTaBNAOLWEN HanpskeHus, %Un
5 |%HD03 MAX |Ham60nbLuvn7| K03dd. 3-1 rapMOHNYECKOM COCTaBNAOLWEN HanpskeHus, %Un
v |
51 | %HD50 MAX | Han6onbLumii koadd. 50-it rapMoHNUecKoit cocTaBnsioLeit Hanpspkerus, %Un
] |HanmeeHue rapMmoHuk V3 (Ha cdasze C/CA)
1 |THD MAX |Ham60nbLuee 3HauyeHne KNC (THD) HanpsixeHus
2 ]THDO MAX |Hav|60nb|.uee 3HayeHne KNC (THD) HanpsXeHnsa ans HeYETHbIX rapMOHUK
3 ]THDE MAX |Hav|60nb|.uee 3HayeHne KNC (THD) HanpshkeHnsa ansa Y€THbIX rapMOHUNK
4 |%HD02 MAX |Ham60nbLuvn7| K03d. 2-1 rapMOHNYECKOM COCTaBNAOLWEN HanpshkeHus, %Un
5 |%HD03 MAX |Ham60nbLuvn7| K03dd. 3-1 rapMOHNYECKOM COCTaBNAOLWEN HanpskeHus, %Un
e |
51 |%HD50 MAX |Ha|/|60nbLum7| K03(p@. 50-11 rapMOHMYECKON COCTaBASAOLWEN HanpsxeHus, %Un
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NMPUNOXEHMWE [ WKAIBbI

A AHHDBIX

NMpunoxxeHue [1 LLkanbl 4aHHbIX

MakcumanbHble 3Ha4YeHUa Hanps>KeHUM, TOKOB M MOLLHOCTEN B HacTponkax PM180 orpaHuyeHsbl

YCTaHOBKaMW LWLKan HanpsaXXeHna U Toka. CMOTpVI Onuun ngw6oga B [MaBe 6 0 TOM, KaK UBMEHUTb
LKanbl HANPAXeHUA 1 TOKa B Ballem npm60pe.

Cne,qyrou.laﬂ Tabnuua nokasbiBaeT AnanasoHbl LWKan Ansg OCHOBHbIX n3amepaeMbiX BENMUYNH.

LWkana YcnoBus Ovana3oH

Makc. HanpsbkeHue (V Makc) | Bee koHdmrypaumm LLkana HanpsxeHus x PT Ratio, B 1
Makc. Tok (I makc) Bce koHdurypaumm LLikana Toka x CT Ratio, A 2, 3
Makc. Tok K3 (IXx Makc) Bce koHdurypaumm 30 x CT primary current, A

Makc. mowHocTb (P makc) 4 Bce koHdurypaumm V Makc x I makc x 2, BT

Makc. yacToTa 50 nnmn 60 Iy, 100 Iy,

1 Wkana HanpsxeHust no ymonyaxuio = 828 B. PekomeHayeMas LuKana HanpsxXeHus
120 B+20% = 144 B npu ucnosnb3oBaHMM BHELLIHMX TpaHcopMaTopoB
HanpsaxeHus, n 690B+25% = 828B ana npAMoOro NOAKMIOYEHNS K IMHUK.

2 CT Ratio = oTHOLLEHWE NepBMYHOIO TOKa TpaHcdopMaTopa Toka K ero BTOpUYHOMY

TOKY.

3 LLikana TokKa No ymonyaHuto = 2 x BTOPUYHbIN TOK TpaHcdopmaTopa Toka (2.0A ¢
BTOpUYHbIM TOKOM 1A 1 10.0A ¢ BTOpMYHBLIM TOKOM S5A), 1 4 x BTOPUYHBIN TOK
TpaHccopmaTopa Toka ans onuun Toka ANSI (4.0A ¢ BTOpuYHbIM ToKoM 1A 1

20.0A c BTOpUYHBIM TOKOM 5A)

4 MakcumarnbHas MOLLHOCTb OKpYrnsieTcs A0 uenbix kunosatT. Mpu PT=1.0, oHa

orpaHunyeHa 9,999,000 Br.
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NMPUNOXEHME E

Ko nAabl

BAUWATHOCTMUKMUW NPUBOPA

NMpuno)xenune E Koabl anarHoctmky npnbopa

Koabl OnucaHue MpuynHa
ANarHoCTUKun
0 Critical error — kputuyeckas ownbka HeBoccTaHoBVMas cuctemHasi olmnbka —
paboTa npubopa ocTaHoBMNeHa
1 Permanent fault (critical error) — noctosHHas owmnbka | MoBTopstoLascs HeBOoCcCTaHOBMMas oLmbka
(kpuTNYeckas owmnbka
2 Memory/Data error — owmnbka namsTn/gaHHbIX AnnapaTHas owwnbka
3 Hardware watchdog reset — annapaTHbIi c6poc AnnapaTtHasi ombka
npoueccopa
4 DSP/Sampling fault — c6oi yana oundpoBku curHana | AnnapartHas olmbka
5 CPU exception — cbow npoueccopa AnnapaTtHas ombka
7 Software watchdog timeout — nporpamMmmHbIin cbpoc AnnapaTHasi onGka
npoueccopa
8 Power down/Up — nponagaHne/BocctaHoBNeHve OTkntoYeHne nutaHus npubopa
nuTaHus
9 Warm restart/Device reset — nepe3sanyck npoweccopa | BHelwHuin pectapT yepes kaHan CBA3un unv npu
o6HoBNEeHUM Bepcum NporpaMmbl npubopa
10 Configuration reset — c6poc HacTpoek npubopa [MoBpexaeHHble AaHHbIe HAaCTPOeK Obinu
3aMeHeHbl HAacTPOMKaMm1 MO YMONYaHmio
11 RTC fault (critical error) - owmnbka yacos npubopa Bpems yacoB noTepsiHo.
12 Configuration fault (critical error) - copoc kputuyeckunx | Hapywexune kannbpauum, 3aBOACKUX Unn
HacTpoek npubopa 6a30BbIx ycTaHOBOK Npubopa
14 Expanded memory fault - c6on paclumpeHrHon namatn | AnnapaTtHas owmbka
AaHHbIX
15 CPU EEPROM fault — c6oi namsiT HacTpoek AnnapaTHas owunbka
16 AC board EEPROM fault AnnapaTHas owmnbka
17 1/0 board EEPROM fault AnnapaTHas owwmnbka
20 C Library error — cbow B 6nbnuoTteke nporpamm AnnapaTHas owunbka
npubopa
21 RTOS Kernel error AnnapaTtHas owmnbka
22 Task error — cbow B nporpamme npubopa AnnapaTtHas owwmnbka
24 IRIG-B signal lost - oTcyTctBYeT curHan cnyTHukoBbIx | OTcyTeTByeT curHan IRIG-B ot cnyTHuKkoBoro
yacoB Ha Bxoge IRIG-B npuemMHuka GPS. CHuMaeTcs aBTomMaTuyecku
nocrie BOCCTaHOBIEHWS] CUrHana.
25 IRIG-B time unlocked - noTepsiHa CMHXPOHM3aLUns MpuemHnk GPS BpemMeHHO noTepsn cBs3b CO
BPEMEHW CO CMYTHWUKOBLIMK Yacamm cnyTHukoM. CHMMaeTcs aBToMaTM4Yeckn nocne
3axBaTa curHana CcryTHuKa.

3amevaHue

Kputnyeckass owmbka — 3TO HEBOCCTAHOBUMAs annapaTtHasi UM KOHUrypauuoHHas olimbka,
KOTOpasa NpMBOAUT KTOMY, Y4TO Npnbop 0cBOGOXAAeT BCE CBOM BbIXOAbI U MpeKpaLlaeT HopMaribHY
paboTy 4O OYUCTKN KPUTUHECKON OLLMOKN.

CwmoTpu OuarHoctuka npubopa Ans AOMONMHUTENBHOM MHOPMaLuM Mo BCTPOEHHOW AMArHOCTUKM
PM180. CmoTpu [1pocMOTp 1 0YNCTKA AMArHOCTMKM nprbopa B naee 10, n ducnnen nHdopmaumm
0 cocTosaHuK B NaBe 3 anst uHcopMaumu, Kak NPOBEPUTL Y OYUCTUTL AMArHoOCTUKY npubopa.
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