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AHanusaTop KayecTBa 3J1eKTPO3Heprum
Aans TpexdgasHbIX aneKTpoceTen




Bbl nprobpenv aHanusaTop KayecTBa 3NeKTpo3aHeprum ans TpexdasHbix anektpoceten CA 8343, 1 mbl Gnarogapum Bac 3a JoBepue.

[nsa makcumanbHo achdeKTMBHON aKcnyaTaumm npubopa Heobxoanmo:
E  BHMMaTesIbHO NPOoYecTb HacTosLLEee PyKOBOACTBO MO IKCMyaTauum,
m cobnrwoaatb Mepbl NPEAOCTOPOXKHOCTH.

é BHVMAHWE, puck ONACHOCTW! Onepatop gomkeH o6pallaTbes K HacTosILLEeMY PYKOBOACTBY Kax bl pas, Korga BeTpe-
YaeTcs AaHHbINA 3HaK ONacHOCTW.

BHUMAHWE, puck nopaxxeHns anekTpuyeckmmM TokoM. HanpspkeHve, npuknaasiBaemoe Kk aetansiM, 0003Ha4yeHHbIM JaHHbIM
3HaKOM, MOXET NpeacTaBnsiTb ONAaCHOCTb.

Pasbem USB / USB-crneLu-HakonuTens.

Pasbem Ethernet (RJ45).

ND «3emnsa».

EI 3alUMUTHBIN KEHCUHITOHCKUIA 3aMOK.
LG

[NonesHas nHdopmaums unu npuem.

pio

SD-kapTa.

KomnaHus Chauvin Arnoux paspaboTtana gaHHbin npubop B pamkax rnobanbHOro noaxofga Ha OCHOBE 3KOKOHLIEMUUMN.
AHanmM3 XXM3HEHHOTo LKA NO3BOMNM KOHTPONMPOBATL M ONTUMU3MPOBATL BO3AENCTBME JAaHHOMO M3AENMSI HA OKPYKatoLLyO
ciboption cpeqny. B yacTHoCTW, n3genue oTBevaeT Lensm yTunmsawumm u NCnonb3oBaHnsi OTXOA0B B KAYECTBE Chbipbsi, MPEBbILLAIOLLMM
TpeboBaHusi, NpeayCMOTPEHHbIE HOPMAaTUBHbLIMU aKTaMMu.

A I'Ipo,u,yKT noanexut BTOpVNHOMy NCMNOJIb30BAHUKO MO pe3yanaTaM OUEHKUN XKN3HEHHOTO LKKNna B COOTBETCTBUMN CO CTaH,Elap-
LD TomISO 14040.

MapkupoBka CE ygocTtoBepsieT COOTBETCTBUE 13aenusa TpeboBaHnsm, aencteyownm B EBponenckom Cotose, B 4acTHOCTH,

C € 4YTO KacaeTcsi 6e30MacHOCTM HU3KOBONLTHOTO 06opyaoBaHus (QupekTuea 2014/35/EU), anekTpoMarHMTHOM COBMECTUMOCTH
(OnpektmBa 2014/30/EU), pagnoobopynosanusa (Oupektmuea 2014/53/EU) 1 orpaHMyYeHnss UCNONb30BaHNUS NOTEHUMANbHO
onacHbIx BewecTts (Qupektnebl 2011/65/EU 1 2015/863/EU).

cbopa oTxonoB cornacHo avpektnse DEEE 2012/19/EC: gaHHoe ob6opyaoBaHue He LOMKHO nepepabatbiBaTbCs Kak Obl-

ﬁ I'IepeqepKHyTaﬂ KOpP3MHa O3Ha4vaeT, 4TO Ha Tepputopun EBpOI'IeIZCKOI'O Cotosa nsgenve sensetcs npeamMmeTom pasaenibHoro
— TOBbl€ OTXOAbl.
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OnpepeneHue KaTeropu U3amepeHust

m  Kateropus namepenus [V cooTBETCTBYET M3MEPEHUAM, BbINOMHAEMbIM HA UCTOYHUKE HU3KOBOSBTHOW CETEBOMW YCTAHOBKM.
Mpumep: nogaya aneKkTPOIHePrnm, CHETHMKN U 3aLUUTHbIE YCTPONCTBA.

m  Kateropus nsmepenus Ill cooTBeTCTBYET M3MEPEHUSM, BbINOMHAEMbIM HA CETEBOW YCTaHOBKE 34aHUS.
Mpumep: pacnpefenuTenbHbIN WUT, NpepbiBaTeNU, CTaLuMOHapHble YCTaHOBKU Unn obopyaoBaHue Afs NPOMbILLSIEHHOMO
NCMOMNb30BaHUS.

m  Kateropusi usmepenus |l COoTBETCTBYET N3MEPEHMSM, BbINOMHAEMbIM Ha LIeNsiX, HaNpsiMyro COeAMHEHHbIX C HU3KOBOJIETHON CETEBOW
YCTaHOBKOW.
Mpumep: 6Gnoku NTaHUsi BbITOBLIX MPUOOPOB M MOPTATUBHOIO UHCTPYMEHTA.

Mpumep naeHTUMKALMN MECT PacnonoXeHUs1 yCTPONCTB COOTBETCTBYIOLMX KaTeropuin namepeHums
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1 1
1 VICTOYHUK NUTaAHUSA HU3KOTO HaMNpsiKeHUs 9 PacnpegenutenbHbIA WUT
2 CnyxebHbIi NpefoxpaHnTenb 10 BeblknoyaTtens ocBeLleHns
3 TapudHbIN cHETUYHK 11 OcBelueHne
4 BblknoyaTenb unu ceTeBo pyounbHuk * 12 PasBeTBMTENbHas kopobka
5 dortoanekTpuyeckasa naHenb 13 OnekTponpoBoaka po3eToK
6 WHBepTOop 14 BnekTpopo3eTku
7  Bblknodatens unm pyonnbHuk 15 Tlogknioyaemble namnbl
8  Cuetuuk BblpaboTKM 16 OnekTpobbITOBAsA TEXHMKA, MOPTATUBHBLIE MHCTPYMEHTDI

* 1 YcTaHOBUTbL BbIKMOYATENb UMM CETEBOM PYOUNBHUK MOXET MOCTaBLUMK YCMYr. B NpOTUBHOM Criydae TOYKOW pasrpaHuyYyeHus Mexay
kateropuen namepenus IV n kateropmen namepenus lll aensetcsa nepebli pyounbHUK B pacnpesenmutenbHOM LuTe.



MEPbI MPEAOCTOPOXHOCTH

YT0 kacaeTcs HanpshxeHun ao 1000 B B kateropum |V, gaHHbIn npubop oTBevaeT TpeboBaHusM ctaHaapTta 6esonacHocT MOK/EN 61010-
2-030, npoBoga cootetcTBytoT cTaHAapty MOK/EN 61010-031, a gatumkun toka — MOK/EN 61010-2-032.

HecobntogeHne npasui TeXHUKU ©e30nacHOCTN MOXET NpuBECTN K PUCKY NOpaXXeHUA 3NeKTpu4eCkMM TOKOM, BO3ropaHusd, B3pbiBa U
YHUYTOXEHNA npm6opa NN 3NeKTPpOyCTaHOBOK.

OnepaTop n (VIJ'IVI) OTBETCTBEHHOE NUNUO AOJKHbl BHUMATENIbHO MPOYUTaTb U XOPOLWO yCBOUTH pas3nunyHbie Mepbl npeno-
CTopoXHocTh. [ng aKcnnyataunum gaHHOro npm60pa Tpe6yeTc;| Xopollee 3HaHMe u nosiHoe OCO3HaHMe PUCKOB, CBA3AHHbIX
¢ SﬂeKTpMHeCKOVI OMacHOCTbHO.

Ecnu gaHHbIn np|/|60p ncnonb3yeTcqd He No HadHa4YeHUto, TO 3TO MOXKET HeraTMBHO CKasaTbCA Ha obecnevrBaeMon v 3almTe, nog-
Beprad, Takum 06pa30M, nonb3oBaTteria OnacHOCTU.

duanyeckuin 4OCTyn K 4aHHOMY YCTPOWCTBY LOMKEH BbiTb CTPOro orpaHuYeH. PUCKU, CBSI3aHHbIE C 91EKTPUMYecTBOM 1 knbepbesonac-
HOCTbIO B Crlyyae HempaBUibHOTO UCMOSb30BaHUS, XOTS U OrpaHUYeHbl KOHCTPYKLMER, HEe MOTYT BbiTb MTHOPUPOBAHDI.

He VICI'IOJ'Ib3yl7ITe an6op B 3JIEKTPOCETAX, HOMUHANIbHOE HanpaXeHune Unn Kateropma KOoTopblX, NpeBbillaeT yKa3aHHble
3Ha4YeHu4d.

He ncnonbayinte npnbop, ecnu ero CNPaBHOCTb, KOMMIEKTHOCTb UM FEPMETUYHOCTb BbI3bIBAET COMHEHUSI.
He ncnonb3yiTte ycTponcTeo 6e3 akkymynaTopHou Gatapew.

Mepea kaxxabimM 1cnonb3oBaHMEM HEOBXOAMMO NPOBEPSATH LIENOCTHOCTL M30MNSLMM NMPOBOAOB, KOPyca U BCrioMoraTeribHbIX NMpUHaanex-
HocTel. JtoboW aNeMEeHT C NOBPEXAEHHOM N30onsALMEN (gaxe YaCTUYHO) MOANEXNUT PEMOHTY UK AOSHKEH OblTb BbIOPOLLEH Ha CBarKYy.

HPE)K,D,G 4YeM BOCNOJ1b30BaTLCA I'IpVI60pOM, yOoCToBepbTeCh, YTO OH NMOJIHOCTLIO cyx0|7|. Ecnu oH Hamok, To nepen nogkrnyeHnem un
BKITIOYEHMEM ero 0bsi3aTenbHo crnegyet NOJNTHOCTbHO BbICYLUNUTD.

HeobxoanmMo mncnonb3oBaTb WCKIOYUTENBHO NPOBOAA M BCMOMOraTerbHble NPUHAANEXHOCTH, BXOASLLME B KOMMIEKT MOCTaBKM.
Mcnonb3oBaHve NpoBoAoB (MM BCMOMOraTenbHbIX NMPUHAANEXHOCTeR) Gonee HU3KOWM kaTeropun unu ¢ 6onee HU3KMM 3HaYEHUEM
HanpsPKeHWs CHKaeT 3Ha4eHNe HOMUHANMBHOTO HaMPSPKEHWS UKW KaTeropuio cucTeMbl «npubop + nposoaa (Mnu BcnoMoraTesbHble
NPUHAANEXHOCTN)» 4O YPOBHSI KATErOPUM UMW HAMNPSHKEHUS 3TUX NMPOBOAOB (MNM BCTIOMOraTenbHbIX NPUHAANEXHOCTEN).

[MocTosAHHO NoNb3ynTeCh CpeacTBaMm UHAMBUAYaNbHOW 3aluUTbl.
He pepxwte pyku Bo3ne knemm npubopa.
[Mpn ncnonb3oBaHMM NPOBOAOB, LLYMNOB U 32>KMMOB TUMA «KPOKOAUIY» AEPXUTE Nanblbl 3a 3aLUTHOW 6apbepHON KPOMKOM.

Vcnonb3yinTe TonbKo ceTeBo 6ok NUTaHNS 1 KOMMNIIEKT akKyMYNATOPHbIX 6aTapei, KOTopble NOCTaBMSATCS Npou3BoauTenem. [JaHHble
aneMeHTbl coaepxar cneumnanbHble NpeaoXpaHUTenbHbIe YyCTPoCTBa.

He paspeluaeTcs BbIMOMHATb YCTAaHOBKY UMW AEMOHTaX HEKOTOPbIX AAaTYMKOB TOKa Ha HEU30NMPOBAHHbLIX MPOBOAHMUKAX,
HaxoAsLMXCS Nof onacHbIM HanpsKeHneM: obpallaniTech K pyKOBOACTBY MO 3KCNyaTauum gatymka u cobnogante MHCTPYKLNN.

JTtoGble PEMOHTHbIE pa6OTbI nnun npouenypbl METPOJTIOTMYECKOro KOHTPONA OO0MMKHbI OCYLLEeCTBNATLCA KBaJ'IVICbVILI,MpOBaHHbIM unynon-
HOMOYEHHbIM NepcoHarom.



1. NTEPBOE BKITIOYEHUE

1.1. COCTOAHUE NOCTABKH
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PucyHok 1

Mpubop CA 8343 c akkymynaTopHoi 6atapeei n SD-kapTon B KOMMNIEKTE.

5 3aLMTHBIX YepHbIX NPOBOAOB C NPAMbIMU LUTEKepaMmn Tuna «baHaH», 3aKpennsaLLmMecs NOCPEACTBOM «IUMYYKNY.
5 YepHbIX 3aXXMMOB TUMNA «KPOKOANIM».

Py4Hon pemeluok.

USB-kabenb Tuna A-B.

3eneHblin 1 XenTbln NpoBoA 3a3eMreHust, 6aHaH 2 MM - KpOKOAMIT.

CneuwnanbHbI ceTeBol 610K NMTaHus ¢ ceTeBbiM WHypom, PA40W-2 nnu PA32ER B 3aBucMMOCTH OT 3akasa.
KomnnekT n3 12 BcTaBoK 1 Konew, Ansi MapkMpOBKM MPOBOAOB M AAaTYMKOB TOKa B COOTBETCTBUM C hazamu.
CyMKa Ans nepeHocku

Yexon anst npmubopa.

JIncT gaHHbIX No 6e30MacHOCTM Ha HECKOMbKUX A3blKax.

OTtyet 0 TeCTupoBaHU.

@POALPEOPOO®EO®O

KpaTKOG PYKOBOACTBO NOJ1b30BaTESNA Ha HECKOJIbKUX A3blKaX



1.2. AKCECCYAPBDI

m  Apgantep 5 A TpexdasHbin
m  ApanTtep Essailec® 5A TpexdasHblii

m  Kneww PAC93 (_j’?'"

m  AmpFlex® A193 450 mm
m  AmpFlex® A193 800 mm

m  Knewwn MINI94 m  Knewwn E94

s Knewwn J93 m Hamotuumk kabens

s MiniFlex MA194 250 mm
m  MiniFlex MA194 350 mm
= MiniFlex MA194 1000 Mmm

Knewun MN93
Knewwm MN93A

-— = Py4HoW pemeLlok anst HoweHns npubopa
m [loactaBka Ang 3apsgka akky-
MynATOpHOM GaTapeun Il “ El:l:m

1
e

[ ——
m  MarHuTHble uamepuTenbHbIe LyMbl

Bec TecToBbIX NMPOBOAOB MOXET NMPUBECTYU
K ocrnabneHuto MarHUTHbIX U3MEPUTENbHbIX
wynos. NoaTomMy Mbl pekoMeHayeM noaaep-
XUBaTb WX, NPUKPENMASA K SMeKTpuYeckon
UHcTannauun. Hanpumep, ¢ NOMOLLbIO 3aXX1ma
UMM MarHUTHOTO HaMoT4YuKa kabensi.

m  MarHuTHbIN KPHOYOK

m [10 Dataview



1.3. 3AMNACHBbBIE 3JIEMEHTbI

JInTnn-noHHas akkymynsitopHas 6atapes 10,8 B, 5700 mA-y
Kabenb USB-A USB-B
CneuwmanbHbIi ceTeBor B0k NUTaHWs ¢ ceTeBbiM WHypom PA40W-2

<
Bnok nutaHusa ot a3l PA32ER Q=<‘.EI 'E
3asemngaoLmii NpoBoA 2 Mm 6aHaH Kpokoaun
Kapta SDHC Ha 16 ['6 B
CymMka Ans nepeHocku

Yexon gns npubopa

KomnnekT n3 5 YepHbIX 3allUTHbIX NPOBOAOB C NPAMbIMU LUTEKEPAMU TUNa «BaHaH», 5 3axumoB TMna «Kpokoaun» n 12 uBeTHbIX
BCTABOK U Konewu Ana MapkKnpoBKu cbaa, npoBOAOB ANA USMEPEHUNA HaNpAXeHUaA, a Takke aT4NKOB TOKa.

KomnnekT BCTaBOK 1 konew ans MapKnpoBKK cbas, npoBOAOB ANA U3MEPEHUA HanpAXeHUd, a Takke JaT4UKOB TOKa.

MepexofHuK Ha WTeKepHbI pasbeM C8/2 rHe3noBbIX pazbemMa Tuna «baHaH» ﬁ
5 kabenbHbIX HAMOTYUKOB ‘

[ns nonyyYeHnst 4OMOMHUTENBHOW MHGOPMaLIMKN KacaTenbHO aKkCeCcCyapoB M 3amnacHbIX SNIEMEHTOB CM. HaLl MHTEPHET-CanT:
www.chauvin-arnoux.com

1.4. 3BAPAAOKA AKKYMYNATOPHOW BEATAPEU

Mepen nepBbIM UCMONb30BaHUEM CHaYarna Heo6XoAMMO MOSHOCTLIO 3apsiANTL akKyMynATOpPHYHO 6aTapeto.

CHUMUTE NNacTUKOBYIO MIIEHKY, NPEnATCTBYIOLLYIO MOAKIOYEHMI0 akKyMynsaTopHoln 6atapeun k npubopy. [ns aToro obpatutech
K § 19.3, B KOTOPOM OOBACHSAETCS, KaKk U3BMNEYb akkyMynaTopHyto 6atapeto 13 npubopa.

MopgkntounTe ceTeBo LWHYP K BrioKy NUTaHWA 1 K CETEBOWN PO3ETKE.

OTKpoWTe KpbILLKY U3 3nacToMepa, 3almialollyo pasbeM, U NOAKMYMTE cneumnanbHbli 4-KOHTaKTHbIA WTekep 6noka nutaHus
K Mpubopy. YCTPOMNCTBO BKMOYaETCS.

I
KHonka O MUraeT, a CMMBOJ1 aKKymMmynaTopa 0To6pa>KaeT Xo4 3apAnku. CeeToBble WHOWKATOPbI NOracCHyT, Korga akKymynatop 6y/:|,eT
NOSTHOCTbLIO 3apsXKeH.

== | 120 V + 15 %, 60 Hz
230V £ 15 %, 50 Hz Korga akkymynstopHas Gatapesi nor-
— HOCTbIO paspskeHa, Afs ee 3apaaku

TpebyeTcs okorno 6 yacos.

omTy  ~Er

BERGece00

—

PucyHok 2

yCTpOIZCTBO 6y,qu OCTaBaTbCA BKITHOYEHHbIM, NMOKa OHO MOAKIKYEHO K MUCTOYHUKY NMUTaHUA.


http://www.chauvin-arnoux.com

2. O3HAKOMNEHUWE C NPUBOPOM

2.1. ?YHKUMNOHAJIbHbIE BO3MOXHOCTMU

Mpunbop CA 8343 — 31O NOpPTATMBHbLIN aHaANM3aToOp KayecTBa AMeKTPOo3IHePrnm As TpexdasHbIX ANeKTPOCETEN CO BCTPOEHHON akKymy-
natopHon 6atapeent. OH cepTudULMpoBaH Ha NpeaMeT cooTBeTcTBUS cTaHaapTy MOK 61000-4-30, pepakums 3, Monpaska 1 (2021) B
oTHoweHun knacca A. C cepTnrKaTOM MOXHO O3HAKOMUTBLCS Ha Hallem canTe:

www.chauvin-arnoux.com.

Mpnbop CA 8343 no3sonsieT:

m  13MepsiTb CpeAHeKBaApaTUYHbIE 3HAYEHUSs], MOLLHOCTb U MOMEXM pacnpeaenuTeribHbIX 3NIeKTPUYECKUX CETEN;
m  Nony4yaTb MIHOBEHHOE 0TOBpaXKeHNe OCHOBHBIX XapakTepPUCTUK TpexdasHom ceTu;

m  CMEeauTb 33 U3MEHEHWSIMU Pa3NMYHbIX MAPaMETPOB C TEYEHUEM BPEMEHN.

HeonpeneneHHocTb namepenusi npubopa Huxe 0,1% npy namepeHnn HanpsixkeHns n Hwke 1% npu namepeHun Toka.

Mpu6op npeagycmatpusaeT Gonblon BbIGOp AaTYMKOB TOKa ANsl U3MEpPEeHUin B AManasoHe OT HECKOMbKUX Munnuamnep Ao
HECKOJIbKUX Kunoamnep.

OTO KOMMAKTHBIN 1 yAApONpPOYHbIA Nprbop.

OpProHOMUYHOCTb 1 MPOCTOTA MONb30BaTENBLCKOro MHTEpdeica AenatoT ero yaobHbIM B Mcnonb3oBaHuy. OH Takke NO3BONSET yNpaBnaTh
3 npodhmnamu nonb3oBaTenen.

SD-kapTa no3BonseT xpaHUTb 60MbLLIOE KONMYECTBO Pe3ynbTaToB U3MEPEHMNIA U CHUMKOB 3KpaHa, a TakkKe CHUTLIBATL X HENMOCPEACTBEHHO
Ha [MK. Takxke MoxHo ncnone3dosatb USB-cneLu-Hakonutens (onums).

Mpunbop nogaepxusaet cBs3b Yepe3 USB, WiFi nnu Ethernet.

YCTPONCTBO JOSMKHO YNpaBnsiTbCA AUCTAHUMOHHO ¢ noMolubio MK, nnaHweTa unu cmapTtdoHa Yepes3 yaarneHHbI Nonb3oBaTenbCKui
nHtepdenc (VNC).

MpuknagHoe nporpaMmMHoe obecneveHne PAT3 no3BonsieT MCNonb30BaTh 3anMcaHHble AaHHbIe U CO30aBaTh OTYETHI.

2.1.1. UBMEPUTEJIbHbIE ®YHKLIUU

OHK NO3BONSIOT BbINOMHATD cneagyrwuime nsMmepeHna U pacyeTbl:

m  VIamepeHue cpeaHekBagpaTUYHbIX 3HAYEHUI NepemMeHHoro HanpsbxkeHnst 4o 1000 B mexay knemmamu. Mcnonb3yst KoahuLneHTHI,
npubop MOXET AoCTUraTb 3HAYEHUA B COTHU FMraBoJibT.

m VI3amepeHue cpegHekBagpaTUUHbIX 3HaYeHMn nepeMeHHoro Toka o 10 000 A (c HenTpanbto). Micnonbaysa koadpduumeHTsl, npudop
MOXET JOCTUraTb 3Ha4YEHWI B COTHU Kuroamnep.

ABTOMaTMYeCKOE onpeaeneHve Tuna Aatyvka Toka v npy HeoBXoAMMOCTU UCTOYHMKA NUTaHWS AaTymka.

VIlamepeHmne 3HavyeHnst NOCTOSAHHOW COCTaBMAOLLEN HAaNpPsXKEHWUIN 1 TOKOB (C HEUTPanbHo).

PacuyeT HecMMMETpUK HaNpsKeHUS/ToKa NO NPSIMON, 06paTHOM U HyNeBOW NocneaoBaTeNlbHOCTH.

M3amepeHmne nyckoBbIX TOKOB — BIUSIHAS MPW 3anycke ABuratens.

ViamMepeHne NMKOBbIX 3HAYEHWIN HANPSHXKEHNUST U ToKa (C HEWTParnbHo).

M3mepeHme vactoTbl ceTert 50 My n 60 Iu.

M3amepeHune nuk-chakTopa Toka U HanpsikeHus (C HerTpanbio).

Pacyet koadbdumumeHTa notepb OT rapmoHuk (FHL), npumeHeHune k TpaHcdhopmaTopam npu HanuyuMm rapMOHNYECKMX TOKOB.
Pacuet K-chaktopa (FK), npumeHeHune k TpaHccopmMaTopam npu Hanmyumm rapMOHUYECKMX TOKOB.

40 TPEeBOXHbIX CUrHANOB Ha Kaxablvi NPOdUIb Nonb3oBaTens.

XKypHan cobbiTuiA, TakMx Kak NpoBarbl, NepeHanpPsKEHNst, OTKIMIOYEHUS, NEePEXOAHbIE MPOLECCHI, BICTPOro N3MEHEHUS HANPSKEHUST
(RVC) n cnHxpoHumsaums.

m  VIsmepeHne koaddDULMEeHTa HENMHENHbIX CKaXXeHUA OTHOCUTENBbHO nepsovi rapmoHukun (THD B %f) TokoB 1 HanpsbxeHnin (6e3 Hen-
Tpanwm).

m /amepeHue koadpdpuLmMeHTa HENMHENHBIX NCKaXXEHU OTHOCUTENBbHO CpegHeKBaapaTUYHOIO 3Ha4eHUs NepeMeHHON COCTaBnsoLEen
(THD B %r) 4ns TOKOB U HanNpsbKeHWUN (C HEMTpanbto)

m VIamepeHne akTMBHOWN, peakTUBHOWM (EMKOCTHOW NN MHAYKTUBHOW), HEAKTUBHOW, MCKaXatoLen 1 MOMIHOM MOLLHOCTY B Kaxkaoh dpase
1 cymMmapHo (6e3 HenTpanw)

MamepeHmne koadpdurumeHTa mowHocTh (PF) nnu koaddurumerTta casura das (DPF unu cos @) (6e3 HenTpanu).
VilamepeHmne cpefHekBaapaTUYHOro 3HaYeHUs nckaxkeHns (d) Anst TOKOB 1 HanpsbkeHun (6e3 HenTpanu).
MNamepeHune kpaTkoBpeMeHHO [103bl donimkepa HanpshkeHus (P ) (6e3 HenTpanu).

MNamepeHne anutensHoi fosbl doniukepa HanpskeHus (P ) (6es HerdTpanu).


http://www.chauvin-arnoux.com

VIlamMepeHne akTUBHOW, peakTUBHON (EMKOCTHOW MIN MHOYKTUBHOWM), HEAKTUBHOW, UCKaXXatoLLen 1 NOMHOM SHEPrMn B Kaxaon dase
1 cymmapHo (6e3 HenTpanu).
OueHKa aHeprum HenocpeacTBEHHO B AeHEeXHOM BbipaxkeHun (€, $, £ 1 T. 4.) ¢ y4eTom Ga3oBoro Tapuda 1 8 cneumanbHbIX TapudgoB.

M3amepeHne rapMOHMK Ans TOKOB M HanpsKeHwui (C HenTpanbio) Ao 63-ro nopsaka: cpegHekBagpaTtuyHoe 3HayYeHue, NMpPoLEeHT no
OTHOLLEHUIO K NepBon rapMoHuke (%f) (6e3 HenTpanu) unun cpeaHeksagpaTMYHOMY 3HAYEHUIO MOIHOMO curHana (%r), MMHUMansHoe
1 MakcumMarbHoe 3HaYeHust KoadhduLMeHTa rapMOHUK NocrneaoBaTenbHOCTY.

MamepeHune MHTeprapMoHUK A1 TOKOB M HaNpsKeHWU (BKMoYas HenTpanb) Ao 62-ro nopsigka.
CuHxpoHusauus no sBpemenHn UTC c BeiGopoM YacoBoro nosica.
Pexum MOHUTOpMHIa Ansi NPOBEPKU COOTBETCTBUSA M3MEPEHUiA BbIGpaHHbLIM cTaHaAapTaMm.

MamepeHune ypoBHsi curHanbHbix YactoT (PLC unu ceasb Yepes J13IM) B anektpocetn (MSV = Mains Signalling Voltage, curHansHoe
HanpshKeHVe B aneKTpoceTn)

W3mepeHus Ha ABUratensix ¢ perynsitopomM unv 6e3 Hero.

2.1.2. ®YHKLIMN UHAUKALIMW (QUCTAHLMOHHBIE)

MHavkaumsa opm curHanoB (HanpsbkeHUn U TOKOB).

MHavkaums B BuAe ructorpaMmM rapMOHUK MO HaNpsiKEHUIO U TOKY.

CHMMKN 3KpaHa.

OT06paxeHne nHopMaLmmn o Npubope: CepUHLIA HOMEP, Bepcusi NporpaMmmMmHoro obecnedenus, MAC-agpeca Ethernet, USB, WiFin T. .
OT06paxatoTcst 3anUCuK: TPpEHAbI, aBapUHBIE CUrHarbl, NEPEXOAHbIE NMPOLIECChI, MYCKOBbIE TOKN 1 MOHUTOPWHT.

2.1.3. ®YHKUUN 3ANUCHU

‘DyHKLl,MH 3anncu TpeHaoB C METKaMu BpeMEeHU U nporpamMmMmmnpoBaHmneM Ha4dana 1 KoHua 3anucu. I'Ipep,CTaBneHMe (B Buae rmctorpamm
unun KpI/IBbIX) cpegHero 3Ha4YeHnsa MHOrO4YMCNEeHHbIX NapamMmeTpoB B 3aBMCUMOCTU OT BPEMEHU C yKasaHnem unu oes YKasaHna MUHU-
ManbHOrO U MakCMMarbHOro 3Ha4YeHus. 4 KOHCbVII'ypaLI,VIVI Ha Kaxapln I'IpOCbVIJ'Ib nonb3oBarend.

dPyHKUMA 3anmcK nepexodHbix npoueccoB. OBHapyxeHue 1 3anuck nepexoaHbIx npoueccos (go 1000 Ha ogHy 3anuck) 3a BbIOpaHHbIN
nepvog BpemMeHn 1 aaTy (nporpammMupoBaHme Havarna v KoHua 3anucu nepexogHbeix npoueccos). 3anvck 10 unu 12 (B 3aBucnmocTun
oT YyacTtoTbl 50 nnm 60 Ny) NonHbIX NepnogoB Ha 8 kaHanax cbopa, ¢ BO3MOXKXHOCTLIO HACTPOWKM NONOXEHWS NEPEXOAHOIO TPUITEPHOTO
cobbiTna mexay 1 1 3 unu mexay 1 1 4 (B 3aBucumocTtu oT yactotbl 50 unm 60 ') neprogamm nocne Havana sanucu.

PyHKUMA 3anNnCK TPEBOXHbIX CUrHanoB. CNMCOK 3aperMcTprpoBaHHbIX TPEBOXHbIX curHanos (Makcumym 20 000 curHana) B COOTBET-
CTBUW C NOPOrOBbIMY 3HAYEHNAMM, 3aNPOrpaMMMPOBaHHBIMU B MEHIO HACTPOWKU. MporpaMMmMpoBaHme Hadarna 1 KoHLa MOHUTOPUWHra
TPEBOXHbIX CUrHaNoB. 40 TPEBOXHbIX CUTHANOB Ha Kaxabli Npodunb NoNb3oBaTenNs.

®yHKLMSI 3an1cK NMYCKOBOrO Toka: MHAMKaLWS NapaMeTpoB, Nore3HbIX Ans U3ydeHus 3anycka aBuraTtens.
m  MrHOBeHHOe 3HayeHue ToKa M HanpsKeHWs B MOMEHT, YKa3aHHbI KypCOpPOM.
MakcumansHoe abcontoTHOE MIHOBEHHOE 3Ha4YeHVe ToKa 1 HanpsKeHust (3a BeCb Nepuog, 3anycka).
CKS3 3HaueHus Toka 1 HanpsxkeHus (6e3 yyeTa HerTpanu) 3a nepuos, COOTBETCTBYIOLLMNIA MOSIOXEHNIO Kypcopa.
MakcumansHoe nepuognyeckoe CK3 3HayeHue Toka 1 HanpsixeHus (3a BeCb nepuog 3anycka).
MrHoBeHHOE 3HayYeHVe YacTOTbl CET B MOMEHT, YKa3aHHbI KypcOpOM.
MakcumanbHoe, cpefHee 1 MUHUMarnbHOe MIHOBEHHOE 3HaYeHre YacToThbl CETY (3a BeCb Nepuop 3anycka).
m Bpems Hauana 3anycka gsuratensi.

CDyHKLI,MFl MOHUTOPUHIa: 3anncb TPeHO0B, NepexoaHbIX NPOLECCOB U TPEBOXHbLIX CUTHaNoB.

2.1.4. ®YHKLUN HACTPOMKN

HacTpovika gatbl 1 BpeMeHu.

Bbibop LBeTa KPUBbLIX.

Bbi6op nHaMKaLUM B HOYHOM PEXUME.
Beibop s3blka.

Bri6op MeToA0B pacyeTa: pasnoXeHne HeakTUBHbIX BENMYMH Ha COCTaBISIHOLLME UM HET, BbIGOP eANHULbI USMEPEHUS SHEPTUM, BbIGOP
KoadhpumumeHToB pacyeta K-dakropa, BbI6op OTHOLLEHUSI KOIPPULIMEHTOB HENMHENHbBIX UCKaXXeHUIA, pacyeT PLT (CKONb3ALWMIA Unn HET).

Bbibop pacnpepenutensHol cuctemsl (ogHodasHow, AByxda3Hom, TpexdasHoi ¢ namepeHnem HevTpanu unu 6es Hero) n cnocoba
NOAKIIOYEHUS (CTaHAAPTHBIN, MO cxeme 2 3eMeHTOB Unu 2 2 aneMeHTOoB).

KoHdurypauus sanvucen, aBapyinHblX CUrHamNoB, MyCKOBbIX TOKOB, NePeXOAHbIX MPOLECCOB U MOHUTOPUHTA.
YaoaneHve faHHbIX (MOMHOEe UK YacTUYHOE)

MHavkaumsa 4aTymMkoB TOoKa, KOTOPble pacno3HaHbl, He pacno3HaHbl, He YNpaBnalTCs, CIMUTUPOBaHbLI N He NOAAAITCS UMUTaLUn
(mMeToa NoaKMNoYeHMs Mo cxemMe 2 anemMeHToB). Perynnposka kKoaduLMEHTOB HanpsiXeHMs U Toka, KoaduLMeHTOB Npeobpa3oBaHms
N YyBCTBUTENBbHOCTH.

Hactporika kaHanos ces3u (WiFi, Ethernet).



2.2. OBLWUN BUA

|/|3MepI/ITeJ'IbeIe KnemMmmbl

CBeTOBblE MHANKATOPbI ~] |~ KaTopbl NOAKIOHeHMs

NOAKMOYEeHNS \\ @AY QUALISTAR CA 8343 P KNEeMM HanpspKeHus.
KJ'IeMM TOKa. Class POWER QUALITY ANALYSER PUCyHOK 3
CBeTOBON UHAMKATOP o N ” 7 = pevdi o s o | CseToBOW MHAMKATOP
nopsaka gas Toka. T | nopsiaka a3 Hanpsxe-

N 3’/\_\2 / N\ 3(\:\2 / Hus. CBETOBbIE NHAK-

CBeTOBON MHAMKATOP < - CBeToBOWN MHAMKATOP
WiFi. N 1 Toukmn goctyna WiFi.

KHonka TpeHa. CBeTOBOIN MHAMKATOP

KHonka «Bkn./BbIki.».

Pasbem ana USB-dneLwu-
HakonuTens.

2.3. USBMEPUTENDbHbIE KIIEMMbI

4 BXOAHbIE KNEMMbI NO TOKY (4518 AaTYMKOB TOKa).

UTC.

CBeTOBOI MHAMKATOP
3apsaa

PucyHok 4

akkymynsTopa.

CBeToBON MHAMKATOP
SD-kapTbl.

Cnort gns SD-kapThl.

5 BXOAOHbIX KNEMM MO Hanps>XeHuto.



2.4. BOKOBbIE PA3BEMbI

/_

I

KpenneHnve onsa pemeLuka.

yCTpOIZCTBO 3aLlNTbl OT KpaXu, No3BondkoLee NpukpennTb yCTpOVICTBO C 3alLUNTHbIM 3aMKOM.

Knemma yHKUMOHaNBLHOro 3a3emMneHus.

©
( Pasbem RJ45 ansa nogkntoyeHus kK cetu Ethernet.
Pasztem USB 1na B ans nogkntoyeHus k MK.
CneumnanbHbI 4-KOHTaKTHbIN pa3beM AN NOAKMYEHUS K CETeBOMY Broky nuTaHus.
OH ucnonb3yeTtcs Ansa 3apsaku akkymynatopHon 6atapen nnv paboTel npubopa oT ceTu.

2.5. KHOTKA «BKI./BbIKI.»

|
I'IpV| HaXXaTun KHOMKU O npl/|60p BKITHOHAETCA NoA HanpsXeHue. Bo BpemM4d 3a|'|}/CKa yCTpOVICTBO BbIMOSTHAET MOSHbIN LIMKIT BKITHOYEHUA U

BbIKIIOYEHNS BCEX CBETOBbIX MHAMKATOPOB. [0 3aBepLueHnn 3anycka KHormka O csetures nocTosHHbIM OpaHXeBblM CBETOM, @ CUMBOI
aKkKyMynsiTopa ykasblBaeT ypoBeHb 3apsiaa.

5 |
B npouecce 3apsakv akkyMynsTopHoi Gatapen KHomka O muraer seneHbim. Ora HenpepbIBHO ropuT, Koraa akkymynsTopHas Gatapes
3apshreHa.

Ecnu ycTponcTBO BHE3aMNHO BbIKMHOYMUIOCH (OTKMHYEHUE NUTaHUS OT CETY NPU pa3psiKeHHON BaTapee) Unn aBToMaTUyecky (HU3KUiA 3apsag
aKKyMynaTopa), npy criegytoLLem 3anycke Yepes yaaneHHbI nHTepdenc none3osatens OyaeTt otobpaeHo MHopMaLMOHHOE CO0bLLEeHNe.

]
Mpv NOBTOPHOM HaXaTum KHOMKK O npunéop BbikNtoyaeTcsi. CBETOBbIE NHOMKATOPbI MUratoT B TEHEHUE HECKOSbKUX CEKYHA, 3aTEM YCTPOW-
CTBO BbIKIoYaeTcs. Ecnm yCcTpoiNCTBO OCYLLECTBISIET 3aNNCb, MOACYET IHEPTUM (OaXKe eCcrun NoAcHeT NPUOCTAHOBIEH), 3an1Ch NEPEXOL-
HbIX NPOLIECCOB, CUrHaNM3aLuio, UKCaLMIo NyCKOBbLIX TOKOB UMM MOHWUTOPWHT, OHO 3anpalunBaeT NOATBEPXKAEHME.

Ecnu Bbl NoaTBEpXAaETe BbIKMOYeHMe, BhIMOSHEHWE 3anvcy NpekpatlaeTcs, 1 Nnpubop BbiknoYaeTcs. 3anucs Bo306HOBNSETCS aBToMa-
TUYECKW Mpu criegytolem 3anycke npuéopa.

HeBO3MOXHO BbIKMIOYNTL YCTPOMCTBO, NOKa akKyMynsTop 3apsikaeTcsi.



. |
(] Ecnu, B ncknoumTenbHbIX cnyyadax, gucnnen saBucaet n an6op He BbIKITKO4YaeTCca HaXaTuem KHOMKU o, Bbl MOXeTe NpuHygn-

1
TENbHO BbIKIOYUTL €ro, YAEPXKMNBas KHOMKY O & HaxaTom nonoxeHum B Teverne 10 cekyHz. Toraa Bbl MOXETe NOTEPSATh TEKYLLME
3anucu Ha SD-kaprte.

2.6. CBETOBbIE UHOUKATOPDI
2.6.1. KIEMMbI

CBeTOBOW UHAUKATOP LiBeT OnucaHue hyHKLUMOHMPOBaHUA

m  CBeTOBOW MHAMKATOP HE rOpUT: HaNpPsPKeEHNE He 0BHapPYXeHO

m  CBeTOBOW MHOMKATOP FOPUT MO NOCTOSIHHOMY: HaNpPsiXeHe 0BHapyKeHo
CBeTOBble MHANKATOPbLI Hanpsi- KpacHbli m  CBeTOBOW MHOUKATOP MUraeT: HanpsPKEHUE BbIXOAWT 3a Npeaenbl au-
KeHus anasoHa U3MepeHus.

CeetoBble nHgukatopbl N 1 GND Bcerga He ropsT, 3a UCKMYeHNeM Lukna
3anycka 1 BbIKMHYEHWs! YCTPOUCTBA.

m  CBeTOBOW UHAMKATOP HE rOPUT: OTCYTCTBYET MO KpawHen mepe 0aHO 13
HanpskeHWn nnu NOAKMI0YEHNe He ABnseTcsa TpexdasHbiM

m CBeTOBOW MHAMKATOP 3€MeHbI: NpsMoe HanpaBrneHne

= CBeTOBON MHAMKATOP KpacHbIN: 0bpaTHOe HanpaBneHne

BpalueHve asbl HanpskeHus 3eneHbin / KpacHblii

= CBETOBOW MHAMKATOP HE FOpPUT: TOK HEe OOHapyXeH

m  CBeTOBOW MHAMKATOP 3€MeHbI: TOK OBHapyeHé

m  MuvraiooLwumi KpacHblii CBETOBOW MHAMKATOP: TOK BbIXOAUT 3a npeaensl
AvanasoHa nsmepeHus

m  CBeTOBOW MHAMKATOP, FOPUT NOCTOSIHHO KPACHbIN: HEMCMPaBHbIN AaT4NK
ToKa

1 6onbLuon 3eneHbin / KpacHblii

NHaun-
KaTop

m CaeTtoBou WHOWKATOP He ropuT: AaT4yuK TOKa He 06Hapy>KeH

3eneHbin o -
m  CBeTOBOW MHAMKATOP FOPUT: A4aTYMK TOKa OBHapyKeH

2 manbIx

m  CBETOBOW MHAMKATOP HEe rOpUT: OTCYTCTBYET MO KpaHen Mepe OAuH 13
TOKOB UINW NOAKITIOYEHNE He ABNSeTCs TpexdasHbiM
3eneHbin / XKentobii/ | m CBETOBOM MHAMKATOP 3€NeHbI: NpsiMoe HanpaerneHne
KpacHblii m  CBeToBOW MHAMKATOP OPaHXeBOro LiBETa: TOKM MMEIOT NPSIMOe Hanpas-
NeHne, HO CMeLLeHbl MO OTHOLLEHWIO K HANPShKEHNAM
m  CBeTOBOW MHAMKATOP KpacHbIA: obpaTHOe HanpaBreHve

BpalueHve dasbl Toka

Tabnuya 1

2.6.2. IPYTME CBETOBbIE UHOUKATOPbI

CBeToOBOW UHAMKaTOpP LBeTt OnucaHue PyHKLMOHUPOBaHUS

m  CBeTOBOV MHAMKATOP HE FOPUT: 3aMUCb HE BbIMOMHAETCA

CBeTOBOW MHAMKATOP rOPUT MO NOCTOSIHHOMY: BbIMOMHSETCS 3anvch TpeHaa

m  CBeTOBOV MHAMKATOP MUraeT: 3anncb TPeHAa 3annaHnpoBaHa, Ho elle He
HauaTa

Quickstart TpeHg Cunss

m  CsetoBow nHamkatop He roput: WiFi HeakTBeH
P WiFi-ctaHuus CuHss m CBeToBOM MHAMKATOP ropuT no noctossHHomMy: WiFi aktmeeH
L m  CBeToBOM MHAMKaTOp MuraeT: yctaHosneHne WiFi B npouecce
(@)

- m CgetoBon uHamkartop He roput: WiFi HeakTneeH
Touka poctyna WiFi o -
(WAP) CuHsisiu = CBeToBOM MHAMKATOP ropuT no noctosHHoMy: WiFi aktmeeH
m CBETOBOM MHAMKATOP MUrAET: CBA3b B NpoLiecces

= CgeToBON WHOWKATOP HEe ropuT:. 3anmncb He BbINONTHAETCA

3anucb 3eneHbIn o
m CBEeTOBOM UHAMKATOP MUraeT: 3anuch BbINOMHSAETCS

m  CBeTOBOV MHAMKATOP BbIKITOYEH: CUHXPOHMU3ALMS HE BbIMOMHSAETCA
CBETOBOM MHAUKATOP MUraeT: CUHXPOHM3ALMS BbINOSHAETCS
m  CBETOBOM MHAMKATOP FOPUT NMOCTOAHHO: CUHXPOHMU3aumna UTC

UTC Cunhxponusauus UTC 3eneHblit

Tabnuya 2




2.6.3. AKKYMYNIATOP

[Mpnbop moxeT paboTaTe NMBO OT akkyMynsiTopHon 6atapeun, NMbo ot ceTn. OH MOXeT paboTaTb OT akKyMynaTopHon 6aTapen Bo BpeMmsi
npouecca 3apsigku. [ins 6e3onacHOCTU NoNb3oBaTens HUKorga He Ucnonb3yvte npubop 6e3 akkymynsaTtopHon b6atapeun.

WHAMKaums CoCTOsSIHUS 3apsa akkyMynsTOpHOn GaTtapeu:
3apshkeHHas akkyMynsTopHas Gatapes Unu HoBasi akkyMynsiTopHas 6atapes, ypoBeHb 3apsfa KOTOPO HEU3BECTEH.

[y (i) [T} pasnmunbie YPOBHM 3apsifa akkymynsropa.
[ AKKyMynaTopHasi 6atapesi paspshkeHa. MNonHOCTbIO 3apsanTe akkyMynsTopHyto Gatapeto.
AKKyMynaTopHasi 6atapesi B Npouecce 3apsaku: MUraioLye AeneHus.

2.7. KHOMNKA TPEHOA

KpaTkoBpeMeHHOe HaxaTne KHOMKM E(E] 3anyckaer 3anucb TpeHaa QuickStart.
OnutenbHoe Haxatue (> 10 cekyHa) KHOMKK E[E] no3BonseT nepeknounTbes ¢ Ethernet-coeamHerna Ha WAP-coenmHeHme.

2.8. YCTAHOBKA LUBETHbIX MAPKEPOB

[ns naeHTUdMKaumm NPOBOAOB U BXOAHLIX KNEMM Bbl MOXETE NMPOMapK1poBaTh VX, UCMOMb3ys LIBETHLIE MapKepbl, BXOAALLME B KOMMEKT
nocTasku npuGopa.

m  OTgenute cerMeHT 1 BCTaBbTe €50 B [1Ba crneunanbHo npeaycMoTpeHHbIX OTBEPCTUA BO3re KIeMMbl (6OJ'IbLIJOIZ CerMeHT npegHasHa4yeH
0119 KNeMMbl TOKa, a ManeHbKnii — Ansi KIemMmbl Hal'lpﬂ)KeHl/Iﬂ).

BonbLuon cermeHT ans ManeHbKkuin cermeHT ans
Knemm Toka. KNeMm HanpsiKeHust.

~

\
4 \
t
_ X

i
i
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v

KonbLa, cooTBeTcTByioLLME
LiBETY KNemmbl.

m  3akpenuTe KonbLO TOMO e LiBETa Ha KaXXAOM KOHLLE NpoBoAa, KOTOPLIN ByAeT NnogkmntovaTbes K KneMmme.
B BalueMm pacnopsikeHun KOMNAeKT u3 12 MapkepoB pasHbix LBETOB AN1st 0becneveHns COOTBETCTBMSA Npnbopa BCem AeNCTBYOLWNM
LBETOBbIM KofaMm dhasbl/HenTpanu.



2.9. KAPTA-NTAMATHU

YcTponictBo nopgaepxuBaeT kapTel namaty tuna SD (SDSC), SDHC n SDXC, otdpopmatmpoBaHHble B FAT16, FAT32 unun exFAT
B 3aBUCUMOCTW OT KOHKPETHOTO Criy4as.
B komnnekT noctasku npubopa Bxogut oTcpopmatmpoBaHHaa SD-kapTa. Kapta namstn Heobxoguma ans 3anvcu uamMepeHui.

[nsa ycraHoBku HoBow SD-kapTbl Heobxoaumo:

m  OTKpbITb KPBILLKY 13 ariactomepa ¢ Mapkuposkoi SD.

M3Bneyb ycTaHoBneHHy SD-kapTy, cnegys npouenype, onvcaHHou B § 4.4. KpacHbli CBETOBOM MHAMKATOP racHeT.
HaxaTb Ha KapTy namsaTu, 4ToObl BbIHYTH €€ U3 crioTa.

BcTtaButb HOBYyt0 SD-kapTy B COOTBETCTBYOLLMI CNOT A0 yrnopa. 3aropaeTcs KpacHbI CBETOBOW MHAMKATOP.

3aTem CHOBa 3aKpbITb KPbILLKY 13 anactomepa.

(——A ~ = = = = N = =3 = —_\
s 3

’ O QUALISTAR CA 8345

Class# POWER & QUALITY ANALYSER

oo

CBeTOBOWN MHAMKATOP
Hanunuung SD-kapTsbl.

PucyHok 7

e | YcTtaHoBWTE 3aLMTY KapTbl NAMSATY OT 3aMUCU NPY ee U3BreYeHun 13 Nnpudopa. CHUMUTE 3alMUTy KapTbl OT 3anucu, Npexae Yem
1 yCTaHOBWTL ee B Npudop.

KapTa namMsiTv He 3alLuLLeHa. / /

KapTta namatu sawmiieHa.




2.10. MOACTABKA

OTKnaHasa nogcraBka Ha 3agHelN NOBEPXHOCTU Npubopa No3BONSAET yAEPXUBaTb ero nog HaknoHom 60°.

<
2
A\

PucyHok 8

2.11. MATHUTHbIN KPIOYOK

MarHuTHbI KPHOYOK NO3BOJIAET NOBECUTb I'IpVI60p Ha BEPXHIOK YaCTb ABEPU UINN 3aKPENUTb ero Ha MEeTannmM4yeckon CTeHe.

MarHur.
N
Py4Hon pemeluok.

PucyHok 9




3. YOANEHHbIU NOJIb3OBATEJIbCKUU MHTEP®EUC

YaaneHHbI Nonb30BaTenbCKMM NHTEPdENC NO3BONSET NONYYUTb 4OCTYN K 9KpaHy yCTPOMCTBA ANA HACTPONKM N3MEPEHWI, NX 3anycka u
CUMTbIBaHWSA pe3ynbTaToB. YaaneHHoe yrnpaeneHue ocyliectensietcs ¢ nomowpsto MK (Ethernet nunu WiFi), nnaxwerta nnu cmaptdona (WiFi).

3.1. NOAKNMIOYEHUE K TOYKE AOCTYNA WIFI (WAP)

MopxkntoyeHune k WiFi ocywectensieTcst ¢ nomolbito MK. OHO Takke MOXET OCYLLECTBMASATLCS C NiaHwWeTa unm cMapTdoHa, Npu yCroBum,
4YTO OHM nogadepxusatoT nHTepdenc VNC.

[nsi ycTaHOBNEHUS 3TOr0 CoeaMHEHUsI BaM NoHanobsiTes IP-agpec u rapaHTUAHBIN HOMep YCTPOMCTBa. 3Ta MHopMaLuust ykazaHa Ha
3TUKETKE Ha 3agHen naHenu ycTponcTea.

SSID WiFi
TOYKM JocTyna.

IP-agpec.

- Wifi AP:

Chauvin Arnoux®, Inc.

d.b.a. AEMC® Instruments

15 Faraday Drive E 2

Dover, NH 03820 USA " %&
www.aemc.com

& WARNING / ATTENTION

- Use only insulated current probes and leads specified in user's manual.

N'utiliser que les cordons et capteurs de courant isolés spécifiés dans le manuel utilisateur.

- Disconnect leads, probes and power supply before opening case.

Déconnecter les cordons, les capteurs et le bloc d’alimentation avant d’ouvrir le boitier.
[apaHTuiiHbIN HOMeEp

SSID: CAB34x_xxxxxxXXX (QR-kop Ans ckaHMpo-
Pwd: xxxxxxXXX pl T BaHUs).

IP: 192.168.1.1 Lt
(x00xxXXX = Warranty Number) c €

FCC ID : XF6-RS9113SB Ta) . MADE IN FRANCE

PucyHok 10

Mpoueaypa nogknoyeHns creagyoLlas:

Bkntounte WiFi ycTponcTea, yaepxmusas KHOMKY EE] HaxxaToun B TeyeHve npumepHo 10 cekyHA, noka CBETOBOW UHAMKATOP (("’)) He

HayHeT muraer. [locne 3Toro MOXXHO OTNYCTUTb KHOMKY, CBETOBON MHAUKATOP (("’)) 3aropuTCst MOCTOSAHHBLIM CBETOM, ¥ TOYKa AocTyna
Wi-Fi (WAP) 6ynet akTvBmpoBaHa.

MopxkntounTe ceon MK (unu nnaHweT, nnu cmaptdoH) k Todke goctyna WiFi yctporictea. 3anpaluvBaemMblii napornb — 3TO rapaHTuii-
HbI HOMEp YCTPONCTBA.

B 6paysepe Ha Bawewm [NK BeeanTe agpec http://192.168.1.1.

3anyckaeTcs yganeHHbin 6paysep (VNC).

Qualistar2/PowerPad I/

VNLC

= Connect

PucyHok 11


http://192.168.1.1

Mpv nepBOM NOAKMOYEHUM Bbl MOXETE BbINOMHUTL HACTPOMKU Ha BKIaake cresa:

m  HaxwmuTte Ha Fullscreen ([TonHO3KpaHHbIN peXMM) Anst HACTPONKM pa3Mepa OkHa NPOCMOTPa B COOTBETCTBUM C BaLLUM IKPAHOM.

m  HaxmuTte Ha Settings (Hactpoiiku), a 3aTem yctaHoBUTE ranoyvky Hanpotus nyHkTa Shared Mode (O6Lwwmin pexxum) ons ynpasneHnst
npubopom mnu nyHkta View Only (Tonbko npocMoTp) Anst NpocMoTpa 3KkpaHa npubopa.

B Settings

Shared Mode
[IView Only

CIClip to Window
Scaling Mode:

None

Advanced

PucyHok 12

m  CHoBa HaxmuTe Ha Settings (HacTponku), 4ToBbl 3aKpbITb MEHIO HACTPOMKM.
HacTpowiku 6yayT coxpaHeHbl ANs CreayoLwmX NOAKMHYEHNN.

3atem HaxmnTe «Connect» 1 4OXAMTECh YCTAHOBIEHNS coeanHeHus. Ha akpaHe nosiButcsa cBetoBon nHamkatop CA 8343.

[
1 || TMpu HaxaTum kHoMKM kOMaHAa NpoxoauT Yepes coeauHeHne VNC, noaToMy s ee BbiNonHeHust TpebyeTcs HEKOTOPOe BpeMSI.

Mcnonb3yinte Mbilwb KOMNbIOTEPA, YTOObI LUEMKHYTb MO 3Ha4Ykam Ha gucnnee. [ns HaBMrauum MOXHO MCMOMb30BaTb CTPENKU U KHOMKY
BBop Ha knaBuaTtype.

3.2. YOANEHHbIA OQUCNNEWN

Bcsikuin pas, korga pevb MaeT 0 ANChNee YCTPONCTBa, MMEETCS B BUAY YAaneHHbIN Aucnnen, oTobpaxaeMblii Ha akpaHe Balero [K.

Hwxe npeacrtaesneH TUMNUYHBIN SKpPaH. CTpOKa COCTOAHUA B BerHeVl 4acTu 3KpaHa onuncbiBaeT COCTOAHNE an60pa.

CHMMOK 9KpaHa. YacToTa n3mepeHus.

Cnpagka. [ata v Bpemsi.
Pexum.

HacTtpoiika 3abnokvpoBaHa.
BosBpar k rmaBHOMY 3KpaHy. ~_

A B ©

@® 398.0V 2

3975V

50.08 Hz

11/09/20 11:06 € @ ¢ o+ Wi

® 3981V

e

+619.5V

WNHankaums, cooTBeTCTBYOLWas
BblOpaHHbIM peXUMyY
N OYHKLMN.

-619.5V

4 0.000 ms 1

~|_ RMS

+562.9V 2

(DyHKLl,VIVI B 3aBNCUMOCTHU THD CF BN : & ’@

aA
L1
L2
L3

OT pexuma.
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CumBon A B CTPOKE COCTOAHUA YKa3blBaE€T Ha npo6r|emy. YT1obblI Y3HaTtb, O 4YeM UAeT pedb, HAXXMUTE Ha CUMBOI

YpoBeHb 3apsga
aKkKymynsiTopHoi 6atapen.

CoeaunHeHve.

E'J: USB-thneLu-HakonuTens.
‘P: USB-coeaunHeHue.

%: coegnHeHune Ethernet.

MNCTOYHMK AaThl Y BpEMEHM:
GPS:

NTP:
Py4Has HacTpolika: Hu4ero.

B CTPOKE COCTOAHUA.



3.3. AKKYMYNATOPHASA BATAPEA

ypOBeHb 3apana akkKymyndatopa Takke 0To6pa>KaeTcs-| Ha yaaneHHoM aucnnee:
SameeHHaﬂ AKKYyMyInAaTOpHadA 6aTapeﬂ NN HOBas akKyMynaTopHasa 6aTapeﬂ, YpoOBeHb 3apsdna KOTOp0I7I HEN3BECTEH.

, m, D, 1 Pasnuunbie YPOBHW 3apsiia akKyMynsaTopHou 6aTapeun
[ AkkymynaTopHasi 6atapes paspsikeHa. [onHOCTbIO 3apsanTe akkyMynaTOpHyt 6aTapeto.
o AkkyMynaTopHas 6aTapes B npoLecce 3apsaku: Murarolme AeneHus.

Korga eMKoCTb akkyMynsiTopHOW 6aTtapen CTaHOBUTCS CIIMLLKOM HU3KOW AN obecneyveHns npaBuneHom pabotel npubopa, otobpaxaercs
coobueHne. Ecnu Bbl He noaknounTe Npnbop K 3NeKTPOCETU, OH OTKIIOUUTCS Yepesd O4HY MUHYTY NMOCIe NOSBIEHNS 3TOTO COOBLLEHMS.

3.4. BbIBOP A3bIKA

Mepepn ncnonb3oBaHneM npubopa cHavana Bblbepute A3blK MHAMKALUN.

Haxmure fﬂ B JTeBOM BEPXHEM YIIly AUCTINES. 3atem HaxmuTe Qﬁ YTOObI BOWTW B HACTPOMNKM.
) 18071200722 N o T zmozsoesr o oo
(& nactpoiika user1[ 2 )
Pexum TpeHaos L~ Q Pexum TpeBOXHOI CUrHanu3aLum
oy PeXu1m nepexoaHbiX NpoLEccos @ =] Pexum koHTponst
%
Pexwum nyckoBoro Toka @ Wh  Pexum aHeprocepexeHiis

Bnektpuyeckoe coeanHenne 30 jE Hatunkn / KoacbdpuumeHTsl

MeTogb! BbluMCNEHNA E] @ MacnopTHan Tabnuuka

5 8 a (2]
PucyHok 14 PucyHok 15

HaxxmuTe BTOPYHO (DYHKLMOHAMNBbHYIO KHOMKY Q’J 3aTem , 4YTOObI BOVWTK B MEHI0 si3blka. [locTynHo 6onee 20 A3bIKOB, BbIGepuTe CBOM.

E ] 1504211055 S mm
ABLIK USER1

O ar O cs O da O de O en-GB O es-ES Oﬁ Ofr—FR
Oni  Oit Oko  On Ono  Op  OptPT Oro
@ Osv Oth Otr Ovi QOzh-CN
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3.5. MOAKNMIOYEHUE K ETHERNET

CHavana Heobxoammo yctaHoBUTb coegmHeHne WiFi, 4Tobbl nony4nTb AOCTYN K HAacTpoOMKaMm yCTPOMCTBA U YyCTaHOBUTbL COeauHEHUe
Ethernet.

[Mpoueaypa nogknoyeHus cnepytoLlas:
m  [logkniounte npmbop k MK ¢ nomobio kabens Ethernet (cm. § 2.4).

LT | HaxmuTe /ﬁ‘ , UTOObI OTKPbITb CNEAYOLLNIA IKPaH:

~ 18/07/20 07:22 BoE
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nepenanTe K HacTponkam (KHornka Q}),
3aTeM K HacTpoiikam npubopa (BTopasi kentas yHKUMOHanNbHas KHomnka: 'E?-’),
3aTeM K HacTporikam ceTun ,

a 3ateM Kk coeanHeHuto Ethernet ﬁ

P B ] 0509231359 ¢ Obd mp
(2 Ethemet USER1
DHCP
|P-agpeca 172.16.116.3
Macka cetn 255.255.255.0
LWnio3 172.16.116.1
mr @ F X @)
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Mbl pekomeHayeM MCnonb3oBaTh NOCTOSAHHEIN IP-agpec, nnbo ToT, KOTopbI oToBpaxaeTcs, MO0 BBECTU 3HAYEHUS BPYYHYHO.

Ecnu IP-appec Ethernet nonyyaetca aBTomatuyeckn nytem yctaHoBku donaxka DHCP, oH He MoxeT 6biTb npountad VNC, nockonbky
aktnBauus Ethernet otkntouaet WAP.

Mocne aktuBauun Ethernet-coeguHeHns ectb gBa cnocoba nonyuntb HoBbIM IP-agpec:
m Yepes USB:
m  KomaHnpa SCPI « CONT:NET:ETHER?»
m IP-agpec HaxoguTtcsa B kntove «EffectivelP_RO» > «IpAddr»
m Yepe3s nporpammHoe obecnedeHne PAT3 (Bepcusa 1.7 unm 6onee no3gHAs) B UHGMOPMaLMN O NOAKMOYEHHOM YCTPOWCTBE.

YCTPOWCTBO COXPaHUT 3Ty HOBYH KOHMIypaLuio Ao TeX Nop, NMoka KaHan CBs3u OCTaeTCs AOCTYMHbIM, AaXe Nocre BbIKMIoYeHUst U Mo-
BTOPHOIO BKITIOYEHUS YCTPOMNCTBA.

m  3anuwwte IP-agpec.

m  Haxmute E] 4YTOObI aKTUBMPOBATL coeauHeHne Ethernet, 3atem noaTeepaute, Haxas ((‘M 310 oTKNtounT coeanHeHne WAP, nH-

Tepdenc VNC oTKnounTCA, 1 CBETOBOW MHAUKATOP ) Ha YCTPOWCTBE MOracHeT.
m Ha Bawewm [K B 6pay3epe BBeauTe 3anucanHbIv IP-agpec. MHTepderic VNC cHoBa NoaKioYmTCS.

[ ] P
1 OpHOBpPEMEHHO MOXHO BKITKOYUTL TONbKO OAHO coeamHeHue (Ethernet unu WiFi).

B nto6oii MOMeHT MOXHO BepHyTbCs K WAP-cBA3u, Haxas 1 yaepxueas (> 10 cekyHA) KHOMKY E[E]



4. HACTPOUKA

) §

Mepen ncnonb3oBaHvemM BaM HEOOXOAMMO HACTPOUTL NPMBOP.

Mpnbop CA 8343 npegycmatpuBaeT 2 MEHIO HACTPOWKN:

m HacTpomnka camoro npubopa ™,

E HacTpoMnKa U3MepeHun "=,

YcTaHoBUTE yaaneHHoe coeguHeHune (cM. § 3), 3aTem HaxmMuTe ) B NTEBOM BEPXHEM YTy AWCHIes, YToObl NepeiTh Ha rMaBHbIi 3KpaH.

)

18/07/20 07:22 SR

o3

Haxmnte Ha Q.r ONns BXo4a B HACTPOWKMU.

YTtobbl HacTpouTb Npubop.

[na HacTpownku namepeHun
1 3anucen.

4.1. KNABUATYPA BBOOA

Korga Heobxoaumo BBECTU TecT, NpuGop oTobpaxxaeT BUPTyarbHYH KraBuaTypy.
[ocTynHOCTE CUMBOJOB 3aBUCUT OT KOHTEKCTa.

[nsa nepeknoyeHuns ¢ knasuaTypbl
AZERTY Ha knaBuatypy QWERTY.

CneumanbHble CUMBOSbI.

3arnaBHble OyKBblI.

CTpoYHble OyKBblI.

A o

(& HacTPOiKa
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™~ [Nonb3osarerb.

|- [1n51 GrIOKMPOBKN HACTPOWKMN.

L/ YT106bI CMEHWTL NOMb30BATENS.

Pexwvm TpeHnoB I_/_J. ﬂ Pexum TpeBOXHOM curHanmsaun
Pexum nepexoaHbix NpoLeccos @ =] Pexum koHTpona
Pexnm nyckoBoro Toka E Wh  Pexum sHeprocGepexenms
Bnektpuieckoe coequHerne 30 EE Hatunkn / KoacpdpuumeHTsl
MeToppb! BbIMMCNEHNA E] @ MNacnopTHan Tab!
s g a i
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Tekywiee nvs.

[nsi OTMeHbI U COXpaHeHUs Npeablay-

Lero uMeHu.
L/ Ona noaTBepPXOeHUA TeKyLero UMeHu.

[ns ynaneHve npeabiayLero
cumBoOna.

| [na yaaneHua Bcero cnosa.

L [1ns noGaBereHns cMMmBosa npu BBoge
TEeKCTa C NOMOLLbI KHOMOK (<, »,

PO [ — osmwzsw:M%
N (& JnPoomnb NONL3OBATENS! )
/|
N 3 7 8 9 0 4
e u i o p
N d i k1 @
c m
~
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4.2. NIOJIb3OBATEIJIN

Mpunbop cepun CA 8343 no3BonseT HacTpameaTtb NPUGOP 1 N3MepPEHN TPEM pasHbIM NOMb30BaTENSM.

Haxmunte Ha 3KpaHe HaCTp0|7|KV| n BbIGGpVITe cBou HOMep nosb3oBatend.
A o W] 0509231352 © O
(C2]nPoeuns nonssoBATENst )
USER1 |
O USER2
O USER3
I 8 g 3|
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Bb|6epv|Te M4 nonb3oBaTend U USMeHuTe ero.

Korga Bbl 3axoanTte B CBOV Npodhuib NoNb3oBaTens, Bally HACTPOMKN NOMHOCTbI0O BOCCTaHaBNNBAKOTCS.

4.3. HACTPOUKA NMPUBOPA

PO W ] 0509231417 © Ol o
(% HacTPOMKA user1[ 2 )
Sablk B Navams

Lara/ Bpems @ CeTb
Ducnnei @ @ O6HOBUTL
@ O npoaykTe
8 o & =)
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pVIl7IHbIX CUrHanoB, namepeHua nNycKoBOro Toka nim MOHUTOPUHIa.

0 3a VCcKItoYeHeM a3blka 1 0TOBpaXXeHWsl, U3BMEHEHNE KOH(UIypaLumM yCTPOMCTBa HEBO3MOXHO, ECIIN YCTPOWCTBO HAaXOAUTCSA B
pexvme 3anuncu, NofAcYeTa 3HEPrUn (faxe ecnu NnoAcyeT NPUOCTaHOBIEH), 3anMcy NEPEXOAHbIX NMPOLECCOB, PErcTpaummn aBa-

4.3.1. BNIOKUPOBKA HACTPOWUKU

Hactpous npu6op, Bbl MOXeTe 3abroKMpoBaTh HACTPOVIKY, HaXaB Ha ﬁ ¥ BBEASA Naporb.

™

05/09/23 13:54 & O -lds

Lﬂ BOKMPOBKA KOHOMMYPALIMM

usem@l

Maponb Ans 6110KMPOBKU HACTPOEK

a (2]
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Bonblue Henb3sa N3MEHUTb HU OAMH napaMeTp HaCTpOVIKVI.

> Cumson ﬁ yKasblBaeT Ha GroKMpoBKY
HaCTPONKMW.

(]
1 HapexHo XpaHuTe naporb, MHa4ve Bbl fonbLue He cmoxeTe HacTpanBaTtb I'Ipl/l60p.




YT06bI pa3briokMpoBaTth HAaCTPOIKY, CHOBA HaXMUTe Ha ﬁ 1 BBeOWTE Naporb.
Ecnu Bbl 3a6bInv naponb, Npubop MOXHO pa3broknpoBaTh C NOMOLLBIO NporpaMmbl PAT3 npu ycnosun ee nogkntodeHns Yyepes USB.

4.3.2. A3bIK

YT06bI BbIOpaTh A3bIK NpUbopa, HAXMUTE .
BbiGepuTte cBol A3bIK, 3aTeM NOATBEPANUTE BbIGOP C MOMOLLBIO KHOMKM )

4.3.3. JATA | BPEMA

YT06bl YCTAaHOBUTbL ATy M BPEMSI, HOXXMUTE ®.

Bei6op 4acoBoro nosica. <

BbibepuTte yacoBon nosic
13 73 NnpeanoXeHHbIX.

4.3.3.1. Py4yHoun pexum

™ C————7 1304210312 e
((® paTa/BPEMSR USER1
MeToyHnk BpemeHn <  PyyHon »

[ata/Bpema

— YCTaHOBWTb BPEMSI MOXHO aBTOMaTu-
yeckn (GPS unu NTP) nnu BpyuyHyto.

NTP-cepeep 0.fr.pool.ntp.org
®dopmaT gaTbl BO/MM/IIT
dopmar BpeMeHn 12/24
INeTtHee Bpema D
G\ﬁ%
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N [ —]
@ uacoson nosic

O (GMT) Monrovia, Reykjavik

30/06/25 08:24 < ¥ @)

USER1

O(GMT+O1:OO) Amsterdam, Berlin, Bern, Rome, Stockholm, Vienna
O(GMT+01:OO) Belgrade, Bratislava, Budapest, Ljubljana, Prague
@(GMT+01:OO) Brussels, Copenhagen, Madrid, Paris
O (GMT+01:00) Sarajevo, Skopje, Warsaw, Zagreb
O (GMT+01:00) West Central Africa

5113

& & g [[¢
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[laHHbIN peXxxunm No3BONSET BPYYHYIO BBECTU ATy 1 BpEMSI.
YT06bI TOHHOCTb BHYTPEHHMX YAaCOB U CMELLIEHNE BPeMeHM CooTBeTCTBOBanM knaccy A (cornmacHo MOK 61000-4-30), BeibepuTe pexum GPS.

4.3.3.2. Pexxum GPS

Pexxum GPS Heobxogum onsa obecnedeHnss COOTBETCTBMSA BaLlero npmubopa knaccy A (cornacHo MOK 61000-4-30).

M)
1

MEHMN.

OH JomkeH xoTs 6bl oanH pas nonacTb B rnone A4enUCTBUSA CNyTHUKOB GPS, 4tobbl NpUeMHUK MOr NONYy4YnUTb AaHHble O aTe U Bpe-

Bpemsi, HeobxoamMmoe Ansi NpaBUbHON CUHXPOHU3ALMK, MOXET COCTaBNsATb A0 15 MUHYT. MNocne aToro TOYHOCTb COXpaHSAETCs, Aaxe
€CInK CMYTHUKM Bornblue He JOCTYMNHbI, B CReayoLnX CUTyaumsx:

aneM CNYTHMKOBOIro curHana

MakcumanbHoe OTKINOHeHue
cornacHo knaccy A

OTKNoHeHue NPU3HaKOB BpeMeHU
npubopa CA 8343

OTcyTCTBMe CMYTHUKOB B NoJie 3peHna

t1c3a24y

+24 mc 3a 24 4

B rore 3peHus

MuHumManbHoe kKonu4yecTBo CNYTHUKOB

+16,7 MC OTHOCUTENBHO BCEMUPHOIO KOOp-
OVHMPOBAHHOTO BPeMeHW, B Noboe Bpems

+ 60 HC 3a c, MOCTOsIHHAas KoppeKLumns




CeetoBon nHamkatop UTC Ha ycTporicTBe oToOpaXaeT COCTOSIHME CUHXPOHU3aLMK:
m  CBeTOBOW MHAMKATOP BbIKIOYEH: CUHXPOHM3ALMS HE BbIMNOMHAETCA
m  CBETOBOV MHAMKATOP MUTrAET: CUHXPOHMU3ALMS BbINOMHSAETCS

m  CBETOBON MHAMKATOP rOPUT NOCTOAHHO: CUHXPOHM3auusa UTC

Bo n3bexaHune pa3pblBOB BO BpEMEHU, aBTOMATUYECKas yCTaHOBKA BPEMEHW BO BpeMsi 3anucy briokupyetcsi.

G R —

15/04/21 13:48

(® pata/BrEms

CocTosiHne CUHXPOHM3aUnn

USER1

MICTOYHWUK BpEMEHU < GPS >

[Hata/Bpems 15/04/21 13:48
NTP-cepsep 0.fr.pool.ntp.org
Gopmat gatbl Do/MMIIT
PopmaT BpemMeHn 12/24

TNetHee Bpems

BpemMeHu no GPS.
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CocrosiHne npremMa CnyTHUKOBbIX CUTHaroB 0T06pa>|<aeTc;| nocpencTBoOM 3Ha4yka B CTPOKe COCTOAHUA, MetoLLEero crneagyroume sHa4yeHus:

GPS-cuHxpoHusauus

OTCyTCTBME CUHXPOHM3ALMM

CUVHXPOHM3NPOBaHO

CnyTHUK

OTcyTtctBure cnyTHukoB | [lo kpaviHen mepe oauH
B Mone 3peHus CNyTHVK B Nose 3peHns

OTcyTtcTtBue cnyTHukoB | [1o kpariHen mepe oauH
B More 3peHus CMYTHWK B NoOre 3peHns

OtcyTcTBME 3anucu

< D

© 4

BbinonHeHve 3anucu .$. {:} 'eﬁ 'eﬁ

[Mocne 40 gHen oTCYyTCTBUS B3aMOAENCTBUA CO CnyTHUKOM GPS 3Ha4yoK CMHXpOHM3aLumm (6) BO3BpaLLAETCsi B HECMHXPOHN3NPOBaHHOE
cocTosiHue ().

Mpuem curHanoB GPS co cnyTHUKOB MOXET ObITb NpobnemaTtnyHbiM BHYTpY 3aaHusa. Ecnn 3Havok GPS Hukorga He nepexoguT B CUH-
XPOHM3NPOBAHHOE COCTOSIHWE, BMOSIHE BEPOSITHO, YTO CMYTHUKWN HAXOASATCS 3a Npeaenamu 30Hbl AeicTBuSA. B aTom cnyyae ncnonb3ynte
ycunuTenb curHanoB GPS, yCcTaHOBUB aHTEHHY CHapYXW UM BO31e OKHa 34aHus.

4.3.3.3. Pexxum NTP

Ecnu Bbl BeIBpanu cuHxpoHmn3aumio Bpemenn no npotokony NTP, BBegute agpec NTP-cepsepa B none NTP-cepBepa (Hanpumep, 0.fr.
pool.ntp.org), ncnonb3ys NnpaBubHbIN YacOBOW NOAC, COOTBETCTBYIOLLMIA BaLlen CTpaHe, 3aTeM yCTaHOBUTE coeanHeHne npubopa ¢ aTum
cepBepom 4epes pasbem Ethernet unn WiFi.

A o C_——— 7 1o42i1022 o_oid
(©_mata/spems usert (B~ Gocrommme CUHXPOHM3aLMM
VICTOuHMK BpemeHn NTP BpemeHu no npotokony NTP:
[Lara/Bpems 13/04/21 10:22 é: OTCYyTCTBUE CUHXPOHU3aL NN,
NTP-cepsep 0.fr.pool.ntp.org e . CUHXPOHW3NPOBAHO,
dopmat Aatel an/mmirr . CUHXPOHN3NPOBAHO
PN 12128 1 BbIMOMNHSETCS 3anuchb.
TeTHee Bpems O
& [ &
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4.3.4. ANCNNEN

Haxmute (2] [ BXOAa B HACTPOMKU UHAMKALMK.

[ @ C—— 1 107251411 © O i
LIBETA 10 HAMPSDKEHUIO USER1
HouHoii pesxum D
1
2
® [ ]
® m
[ B
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4.3.4.1. LiBeTa KpUBbLIX HanpsXeHUs

YT0ObI BbIOPaTh LBETA KPMBOW HAMPSHKEHWUS, HAXKMUTE ).
Beibepute UBeT Ans kaxaon u3 3 a3 u HenTpanu. Y Bac ecTb BbIGOP NPYMEPHO M3 TpUALATU LBETOB.

B HouHOM pexume Genbiii (OOH CTAHOBUTCS YEPHbBIM, a LIBETa MHBEPTUPYIOTCS.

4.3.4.2. LIBeTa KpUBbIX TOKa

&

YTo6bl BbIOPATh LiBETA KPUBLIX TOKA, HAXXMUTE .
BbiGepuTe LUBET Ans KaxOoro ns 4 BXoAos no ToKy. Y Bac eCTb BbIGOP NPYMEPHO 13 TPMALATM LIBETOB.

B HouHOM pexunme Genbliii hOH CTAHOBUTCS YEPHbIM.

4.3.4.3. flpKoCTb 1 OTKIIOYEHMe IKpaHa
HeakTtneHbl Ha CA 8343.

4.4.NAMATDb (SD-KAPTA, USB-®JIELU-HAKOMWUTEJb)

Hoctyn k cogepxxumomy namsatn (SD-kapta, USB-dnew-Hakonutenb) obecneymBaeTcs Yepe3 MeHo HacTponku npubopa. Haxxmute Ha
KHOMKY *¥}, @ 3aTeM Ha BTOPYO (hYHKLIMOHAMNBbHY KHOMKY %

1
Bce 3anuvcy npon3BoasaTcst BO BHELLHeNM namaT. Haxmute H YTOGbI NMOMY4UTH K HEN AOCTYN.

N o C— 1 1304211032 © Oid @
([® AVCrETUYEP NAMSTH - SD-rapra

[OMomenTansHbie chumki

OtobpaxeHne obLiero obbema

E]Sanmcw TpeHaos namaTun SD-KaprL

OBHapyXeH1e TPEBOXHBIX CUTHANoB

99 98

DOSHapy)KeHMe nepexoaHbIX NPoLIEeCCoB
|- OTobpaxeHne ypoBHS
3anonHexusa SD-kapThbl.

E]Saxsar NyCKOBOTO Toka

3anncu B pexxumMe KoHTpons

| R S ) 1
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»

Ha akpaHe oTtobpaxaeTcsa cogepxumoe SD-kapTbl & v USB-drneLu-HakonuTens "I"



YT06bI n3eneds SD-kapTy nnm USB-cnelu-HakonmTenb, HaXXMUTE Ha i,

Bbl 4omkHbI 06513aTENbHO BbINOMHUTL npouenypy n3ene4vyeHus SD-KaprI, npexne 4em BblHYTb €€ U3 an6opa, NHa4e Bbl MOXeETEe

[ ]
1 NnoTepATb BCe COAEepPXMMOe UK ero 4acTb.

Korga SD-kapTa OTCyTCTBYET, KpaCHbIii CBETOBOM MHAMKATOP Hanuuust SD-kapTbl racHET, @ CUMBOI a oTOGpaxaeTcs B CTPOKE COCTOSIHUSI.

Bbl moxeTte CTepeTb BCe COoAEepXMMOeE 3TUX 3arnoMUHAKOLLNX yCTpOVICTB unu ero yactb. [Ins atoro caenanTe Bbl60p N HaXMute @

|'|p|/|60p 3anpalwimBaeT noareepxageHune @J HaxmuTe Ha @ ana noaTBepXaeHua unn Ha @ Ons oTMeHbl. Ecnn Kateropuma sanmcu
OTOGpa)KaeTCFI KpacCHbIM LIBETOM, 3TO O3Ha4aeT, 4TO 3annCb AaHHOIo Tuna HaxoguTca B npouecce.

Bl Takke MOXeTe yaanutb Npousib Nofnb3oBaTens, Haxan Ha LE YoaneHve npoduns nonb3oBaTens 9KBUBaneHTHO cOpocy k 3aBOACKUM
HacTpomnkam.

YT106bI NPOCMOTPETL NOAPOBHYI0 MHOPMALIMIO O COAEPXKUMOM, BbIGEPUTE €T0 U HAXXMUTE Ha -
Bbl MOXeTe yaanuTb Bce COAEPXKMMOE UMK ero 4acTb g

(A o [ 20004210812 © ¢ i

[ [ BMCMETYEP NAMSITU - SD-kapTa — OrtobpaxeHune ypoBHsi
3anonHexusa SD-kapThbl.

[AMomerransHsie cHumkm
Sanmcm TpeHaoB

[(JO6Hapyxerue TpesoxHsIx chrHanos

g9 98'vl

[(Jo6Hapyxetine nepexonrbix npoleccos
([J3axsar nycxosoro Toka

3
Ao B perie Korpon — XenTblM LIBETOM BblfernieHa 4acTb

namaTun, 3aHnmaemasi BbiIopaHHbIM
_+—‘ 5 P o g o CoAEepPXNMbIM.
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Bbl Takke MoxeTe ckonmpoBaTb Bce cogepxmmoe SD-kapTbl unn ero Yactb Ha USB-cdnel-Hakonutens. B

4.5. U(H®OPMALMUA

MHdopmauus o npnbope HaxoguTcst B pa3gerne HacTpoek npubopa. HaxmuTe Ha KHOmMKy Ql' a 3aTeM Ha BTOPYH (DYHKLMOHANbHY KHOM-
1)
Ky "o,

Bbibepute @ AN npocmoTpa nHdopmMauum o npmubope.

EE W ] 1411231146 O Od )
(@ ©onPORYKTE - OCHOBHAS MHOOPMALS] USER1

Mogenb 8345
CepWiiHblil Homep 12345678
Homep rapantum  123465aBc

Maket 2.00

Bl kO [ B
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VHdbopMaumnoHHble cTpaHuupl (, Ej @jm T. [.) NO3BOMSAOT NPOCMOTPETL BCHO MHpopMauumo o Nnpubope, Hanpumep:
m  HOMEp rapaHTuu,

CEepUHbIN HOMEp,

BEPCMM MPOrpaMMHOro 1 annapaTHoro obecneyeHus,

MAC-agpec, agpeca Ethernet u WiFi.



4.6. NEPEOAYA OAHHbIX

[Mpnbop MoxeT nepenaBaTtb AaHHbIE:
m 4epe3 USB

m  4yepe3 WiFi

m 4epes coeanHeHue Ethernet

OH TaKke MOXeT onpaenATb 3JIEKTPOHHbIE NMUCbMa B Crly4vae Cpa6aTbIBaHI/I9| TPEBOXHbIX CUTHAIOB.

MapameTpbl HACTPOIKM CBA3U HAaXOAATCS B pa3ferne HacTpoek npubopa.
HaxmuTe Ha KHOMKy ™k, a 3aTeM Ha BTOPYH (OYHKLMOHATBHYHO KHOMKY "=,

P B ] 0809231000 © Ol 3
(% HacTPOVIKA usert [ 2 )
S3bIK B Navsms

DNata/ Bpema @ CeTb
Dvcnnei @ @ O6HOBUTL
@ O npoaykTe
5 o i Eal
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HaxmunTe & onsa Bxoga B HacTpoviku ceTu npubopa.
3aTem NosSBUTCH CreayoLmMn 3KpaH:

E [ — 2103251018 © g mm)
e Ethemet user1 (2N Cocrosmme COEAVHEHMWIA.
DHCP O
IP-agpeca 172.16.116.248
Macka cetn 255.255.255.0
LLinto3 172.16.116.1
gg (@ = X (X D]
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ﬁ obecneyrBaeT noakntoveHne Yyepes coeguHeHune Ethernet.
Q) No3BONSIET HACTPOUTb coeanHeHne Yyeped Touky goctyna WiFi (WAP).
”‘? obecneyvnBaeT nogknodyeHme k cetn WiFi.

NMO3BOMNSIET HACTPOUTL SNEKTPOHHYHO MOYTY.

ucnonb3yetcsa Ansa nogknodeHns k DataViewSync™ (cepsepy IRD).

[ ] R A—
1| OaHoBpemMeHHO MOXHO BKMIOYMTL TONbKO oAHO coeanHenue (Ethernet, cetb WiFi nnu touky goctyna WiFi).

Hanpumep, ecnu Bbl xoTuTe akTMBMpoBaTb coeanHeHne Ethernet, korga coeamHenne WiFi yxxe akTnBupoBaHo, npubop npegnaraet oT-

knounTb coeguHeHne WiFi, otobpaxas Em.iﬂ MopTBEepanTe BbIOOP HaXXaTUEM KHOMKM @ U OTMEHUTE ero, HaxkaB Ha Ntobyto apyryto
KHOTIKY.

Bbl Takke MOXxeTe OTKNIYMTb COeANHEHME BPY4HYIO, HaXaB Ha @



4.6.1. COEOAMHEHUE ETHERNET

CwumBon @ YKa3blBaeT, YTO COeJMHEHNE BKITHOHEHO.
CumBon @ YKa3blBaeT, 4TO COegNHEeHUNE BbIKITIOYEHO U €ro MOXXHO BKITHOYUTDb.

YT106bl NI3MEHUTL coeinHeHue, HeOﬁXO,D,I/IMO €ro OTKIYNTb, HaXXaB Ha @

m YcrtaHoBuTe dnaxok DHCP (npoTokon AuHaMu4eckon HacTpomnkM y3nos), npubop 3anpawmvsaet cBoun IP-agpec y DHCP-cepBepa.
Ecnn DHCP-cepBep He oTBevaerT, IP-agpec co3naeTcs aBToMaTuyecku.

m  CHumute dnaxok DHCP, 4To6bl Ha3HaUUTb STOT aApec BPYUHYHO.
3atem HaxmuTe Ha E] YTOObI Nepe3anycTuTb COeAUHEHME.

4.6.2. COEOUHEHUE YEPE3 TOYKY OOCTYNA WIFI (WAP)

Mpnbop cosgaet nokanbHyto cetb WiFi, o6ecneumsatoLLyto ero nogkntodeHue K MK, cMapTdoHy nnu nnaHwery.

E W ] 2esio7 o & e, Vma cetn coctomt n3 CA834x_, 3a
KOTOPbIM CrleflyeT rapaHTUiiHbIN HoMep
yCcTpomncTBaa.

[na Bbibopa paboyen 4acToTbl TOUKN _| () PUNCT DE AGCES i USER1
pocTyna.

Canal & 9 >

SSID CAB834x_123465aBc

Securitate WPA2-PSK | Bbibepute TMn 6e3onacHocTu:
Fraziparola  123465aBc i/ m [potokon 6e3onacHocTy

WPA2-PSK v BBEanTEe naponb.

hdresale ez e Maponb Mo YMOMYaHWIO - 3TO
HOMep rapaHTuu.
m  OtkpbiBaetcs 6e3 napons.
s @ [T [ X ]
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HaxmunTe Ha @, YTOObI aAKTUBMPOBATb COeUHEHMNE. CeeTtoBon WMHOUKaTOopP (((-))) MUraeT, a 3aTeM ropuT NoCTOAHHbIM CBETOM.

4.6.3. COEANHEHUE WIFI

CoeguHenune WiFi nossonsieT nogknoumTb npnbop k cyectaytowlen cetn WiFi.

m Q’ | I— 14/11/2311:29 & O bk .
—— | Ecnu peyb naeT o ckpbITon ceTu, BBE-
(T wn /ﬁa"@ QNTE ee nMs.
/ ssb O — Y106kl BbibpaTh SSID nnu nms cetwy,
Beibepute cBoto ceTb, LwenkHyB SSID. _] NaponeHan pasa NCMNonNb3ynTe KHOonkn <« P UNn ceH-
[Mpnbop nokasbliBaeT Bam BCe AOCTYM- DHCP COPHbIV 3KpaH.
Hble ceTn WiFi.
IP-agpeca
Ecnu Bbl He BUAWTE CBOK CETb, BbIMON-
@ Macka cetn
HUTE MOWUCK, HaXxxaB Ha \&.
LWnio3 D
&= @ T X ® ® L WIFI
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0] OpHoOBpEMEHHO MOXHO BKIHOUMUTbL TONbKO ogHO coeamHerune (Ethernet, WiFi unun WAP). Takum o6pasom, 4OCTYNHbIE 115 NOAKIH0-
YeHusi ceTn He oTobpaxatotcs (SSID noacBeuMBaETCsi CEPbIM), ECNU YXKe aKTUBMPOBAHO COeAVHEHUE APYroro Tuna.

3aTtem BBEaUTE Naporsb, eCNn Heobxoanumo.
m YcraHosute dnaxok DHCP (Dynamic Host Configuration Protocol), npubop 3anpawwwusaet ceon |IP-agpec y DHCP-cepsepa. Ecnun
DHCP-cepBep He oTBevaerT, IP-agpec co3gaeTcs aBTOMaTU4ECKM.

m  CHumute donaxok DHCP, 4To6bl Ha3Ha4YMTb STOT agpec BPYUHYHO.

CwumBon @ YKasblBaeT, YTO COeJMHEHNE BKITHOHEHO.
CwvmBon @ YKa3blBaeT, 4TO coegNHEeHNE BbIKITHOYEHO U €ro MOXXHO BKITHOYUTDb.



YT106bI U3MEHUTL COEaNHEHME, HEOBXOOMMO Er0 OTKIOYUTb, HAXXaB Ha @ CHumunTe dpnaxok DHCP, 4yTobbl NepenT B pyYHON PEXUM 1
L

< —
WU3MEHUTb NapamMeTpbl. 3arem HaxmuTe Ha E], 4YTOObI nepes3anyctntb coeguHeHune. CeeToBoOW vHaukatop <
NOCTOAHHBLIM CBETOM.

MUraeT, a 3aTtemM roput

(] HeBO3MOXHO M3MEHUTb TeKyllee coegnHeHue. HeobxoamMmMo nogknioynTLCS C MOMOLLbLO ApYyroro coeanHeHud, nocrne 4ero Bbl
1 CMOXeTe U3SMEHUTb HeakKTUBHOE coeuHeHne, a 3aTeM aKTUBMPOBaATb €ro.

4.6.4. AJIEKTPOHHAA NOYTA

BBenuTte agpec aneKTPOHHOM NoYThI ANS NOMyYeHWs YBEA,OMIIEHWIA B Crlydae NpeBbILLEHNS Nopora, 3aAaHHOro ANs TPEBOXHOIO curHana.
Mprbop pomkeH ObITe NoakntoyeH k DataViewSync™ (cepsepy IRD).

P 1 1805210629 T
(X emaL userz2[ 2 )
MonyuyaTens john.doe@test.com 1
[Mo3BonseT npoBepuTb paboTy coe-
OVHEHNs nyTem OTnpaBKuM TECTOBOIO
nMcbMa Ha dreKTPOHHbIN aapec, yka-
3aHHBbIV MPU HAaCTPOWKe.
e 2 X
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4.6.5. DATAVIEWSYNC™ (CEPBEP IRD)

DataViewSync™ unu IRD (Internet Relay Device) — 310 npoTOKOn, KOTOPbIN NO3BONSIET ABYM NepuepuinHbIM YCTPONCTBAM, HAXOASALLMMCS
B ABYX pa3Hbix nogcetax (Hanpumep, MK n nameputensHomy npnbopy), obMeHnsatbca AaHHbIMU. Kaxxgoe nepudepuinHoe ycTporicTBO
nopgkntovaetcst k DataViewSync™ (cepsepy IRD) koTopblii CBA3bIBAET ABa NepudepuiiHbix YCTPONCTBA.

A o 1700524 07:26 © 03
(&) pataviewsync ® USER1
[aHHbI 3kpaH oTobpaxaeT NaeHTu-
dukaTop npmbopa (ero rapaHTUNHbIN
Mmsa ycTtpoiicTea 123465aBc

Homep) Bbl MoxeTe BbibpaTb naponkb.
Maponb ycTpoiicTea 8ZtIr3FL!qdzw0 ,D,J'Iﬂ Kakgoro nonb3oBaTens MOXHO
BBECTW OAUH Naponb.

v
@ T X
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Maporb forkeH cogepxarb He MeHee 12 CMBOIOB, BKITHoYast ByKBY BEPXHEro pernctpa, GyKBy HUXKHEro pervctpa, Uudpy 1 cneumasbHbIi
cumeor. Ecrnv naponb HeBepeH, oH ByaeT oToBpaxaTbCsl KpaCcHbIM LIBETOM. YTOBbI M3MEHUTb €10, OTKIIOYMTE aKTUBHYIO CChISKY.

MogkntoyeHune k DataViewSync™ (cepsepy IRD) npoucxogut aBToMaTu4ecku, Kak TONbKO akTUBUPYETCs coeanHeHune yepes Ethernet unn
WiFi. Korga coeanHeHne yctaHOBMNEHO, Hag, KHOMKOWM oTobpaxkaeTcs CUMBOS .

MoakntoyeHne k DataViewSync™ (cepeep IRD) no3BonuT Mcnonb3oBaTh YCTPOWUCTBO yAaneHHo. YTobbl NoaknounTbes K npubopy, Bam
HeobxoaMMo BBECTY CBOW MAEHTUMUKATOP M Naposb.

YT106bl NI3MEHUTL naposb, Bam HeO6XOD,I/IMO OTKINMKO4YUTb I'Ipl/l60p OT cepBepa IRD u, Takum 06pa30M, OTKIMKO4YNTb aKTUBHOE COeNHEHME.



4.7. OBHOBJIEHUE BCTPOEHHOI'O MO

BbibepuTte ® ans o6Hoenexusa BctpoeHHoro MO.
[ns nonyyeHus nocnegHew Bepcum cm. § 19.5.

Korga npubop o6HapyxuBaeT nporpammHoe obecneveHne Ha USB-dneLu-Hakonutene unm SD-kapTe, OH oTobpaxkaeT COOTBETCTBYOLLME
[JaHHble 1 Npeanaraet ero ycTaHoBUTb.
Hanpumep, ecnu Bbl coxpaHunu o6HoBneHne Ha SD-kapTy, Npubop ero o6HapyXMBaeT 1 oTobpaXkaeT CrneayoLLInA SKpaH.

-Eﬁ & C——————— o08042112:29 =
(® osHosns USER1

octynHo o6HoBnexve Ha SD-kapte

O]
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HaxmuTe Ha E] YcTpoiicTBO TpebyeT BbIKMIOYEHMs], @ 3aTeM NOBTOPHOIO BKMoYeHMs. OHO 3anyckaeTcs B pexume, cneuyarnbHO npeaHa-
3Ha4YeHHOM 151 OOHOBIEHMS NPOrPaMMHOro 0becneveHus.

Mocne NOBTOPHOrO BKIOYEHUSI YCTPOCTBA Bbl MOXETE NMOBTOPHO MOAKIIOUUTLCS. Bbl yBUAUTE CrieayoLmin SKkpaH:

23/06/15 12:08

(® UPDATE

O % HTTPS server
O M SDCARD
O ¥ USBkey

[e=
®
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BbibepurTe:

] % ansa obHoeneHus ¢ Beb-canta Chauvin Arnoux Yepes coeguHeHune Ethernet.
] @ ans obHoenexus ¢ Sd-kapTbl.

] "I" ansa obHoenexusa ¢ USB-dnelu-Hakonutens.

HaxmuTe Ha Iil 4TOObI CkayaTb ravin (3TO MOXET 3aHATb HECKOMBbKO MUHYT), 3aTeM Ha E] 4TOObI 3aNyCTUTL 06HOBNEHME. B aT0 Bpems
Ha ycTponcTee oTobpaxaetcsi coobuieHne «Loading firmware update» (3arpy3ka o6HoBneHus npowmeku), a 3atem «Ready to install

new firmware!» (roTOBHOCTb K yCTaHOBKEe HOBOW NpoLumnsku!). 3aTem Haxmute E] 4yTO6bI 3anycTnTb 06HOBNEHNE. Ha ycTporcTee 0To-
6pasutca cooblueHune «Installing firmware update...» (yctaHoBka 06HOBREHUs npoLumeky...), 3aTeM «KRemove SDCARD/USB key then
Power Off». N3aBnekute SD-kapTy unn USB-kntoy, Ha KOTOPOM HaxXO4MNoCb OGHOBMNEHWE, U BbIKITHOYUTE YCTPOMCTBO.

Mocne NOBTOPHOTO BKIOYEHUS YCTPONCTBA Bbl CMOXETE NOAKMIOYNTLCSA 3aHOBO. Ecnn aTo He cpaboTtaeT, BaM NpuaeTcs NOBTOPUTL NPo-
Leadypy nogkntodeHus (cMm. §3) ¢ camoro Ha4ana, Tak kak HaCTPOMKN BbInNu yTepsiHbI.



4.8. HACTPOUKA USMEPEHUN

™ C——— 1 2103250937 © (%5 mm

(& HactPOiMKA USER(
Pexum Tpenpos |~ ﬂ Pexum TPEBOXHON CUrHANM3ALIAN
PeXuM nepexofHbIX MpoLeccos @ =+v] Pexum KoHTpona
Pexum nyckoBoro Toka E Wh  Pexum sHeprocGepesenms

Onektpuueckoe coeguHeHne 3 EE Hatynkn / KoacpdmumneHTsl

b
S

MeToab! BbIMUCIEHNUS MacnopTtHasa Tabnuuka

% @ ] (=]
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MNepen BbINONHEHNEM N3MEPEHUIN HeOBXOAMMO 3adaTh UMK afanTUpPoBaTh credytolme napameTphbl:

m  MeToapl pacyeta

m PacnpegenuTenbHas ceTb 1 cxema NoaknoYeHns

m  KoadhdpuumeHTsl HanpskeHns, AaTunku Toka, ux paboyne ananasoHbl 1 KO3 dUUNEHTbI TpaHcopmaumum

o | VI3MeHeHWe KoHdUrypaLmm usmepeHuil HeBO3MOXHO, €CIU KOHAUIypaLWs 3a6rnoKMpoBaHa U yCTPOMNCTBO HAXOAWTCS B PEXUME
1 || sanucu, noacyeTa sHepruy (Aaxe ecnv NoAcyeT NPUOCTAHOBMNEH), 3aMNCK NEepPEXOAHbIX NPOLECCOB, perncTpaLmuy aBapuiiHbIX
CUrHaroB, 3axsaTa MyCKOBbIX TOKOB U MOHUTOPUHTA.

4.8.1. METOAbI PACYETA

YT006kI BbIOPaTh MEeToAbl pacyeTa, HaxXMuTe E]

E T 1 1304211054 & 0£od mm

((Xn) HOMMHANBHBIE SHAYEHNS USER1
HomuHaneHas yactota <€ 50 Hz »

HomuHanbHoe HanpskeHue (C HeATpanbio) 230V

HomuHanbHoe HanpskeHue (6e3 HeiiTpanu) 400V

o] O ()  he [BX
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(Xn) Onst 3afaHns HOMUHAmNbHbIX 3HAYEHWI:

m  HomuHanbHag yactota (50 unu 60 Mu)

m  HomwuHanbHoe HanpspkeHue

m  HomwuHanbHoe HanpsixeHue mexay dasamu.

e | HomwuHanbHoe hasHoe HanpsiKeHWe U HOMUHAMbHOE HampshxeHne Mexay dhasamm perynupyotcs otaensHo. He 3abyabte oTpe-
1 rynupoBaTtb oba.

3agaHHoe 34eCb HOMUHATbHOE HanpPsKeHNe ABNAETCA HOMUHAbHLIM HanpshkeHnem cuctemsbl (U ). He nyTaTb ¢ 3asBMeHHbIM HOMK-
HarnbHbIM BXOAHbIM HanpsykeHnem (U, ) Ha knemmax npubopa.

Ecnu peyb naeT o cpeaHEeBONbTHbBIX U BbICOKOBOSBTHbIX ANEKTPUYECKUX CETSIX, TO MEXAY CETbI U U3MEPUTENbHBLIM NPUOOPOM MOXET
NpUCYTCTBOBaTb MOHMXAOLLMIA TpaHcopmaTtop.

3HaveHne U MOXHO HacTponTb B npegenax mexay 50 B n 650 kB, Ho sHaveHve U, HUKorga He AOmkHO npesbiwats 1000 B mexay
dazamum 1 400 B mexay dason n HenTpanbto.

HeonpegeneHHOCTb M3MepeHuin, BHOCMas KoarLIMEHTOM TPaHCHOPMaLMm MOHWXKAaIoLLIEro TpaHcopmaTopa, BMSET Ha TOYHOCTb
M3MEPEHUS: TOYHOCTb U3MepeHUs obecrneynBaeTcs TOMbKO TOrAa, Koraa KoadduumeHT TpaHcdopmauun pased 1, a U, = U, .




N, ~
ans Bbibopa otobpaxkaembix 3HAYEHWIA:

™ C———— ] 1304211056 © i
((X]) 3HAUEHWS B PEATIbHOM BPEMEHY USER1

3HayeHusi B peansHOM BpeMeHU < 10-12 uuknoB n 200 mc P

KoahpULIMEHT MOLLIHOCTM NEepBOI FrapMOHUKN cos @
YactoTa 10 c (knacc A)
OT06pasnTb NOMETKY
O603HaueHNe BEKTOPHOIA Auarpammsl Tok
HanpasneHyie BEKTOPHOM AnarpaMmbl @

Xn) X] B [ hue. [ B2
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m [1na napameTpa «3Ha4YeHus B peanbHOM BpeMeHu» Bbibepute BapmaHT «10-12 umnknos u 200 mc» unmn «150-180 umknoB m 3 c».
[aHHbI BbIOpaHHbI BapuaHT ByaeT ncnonb3oBaTthCs ANs pacyeTa U 0TOOpaxeHusl 3Ha4YeHWIN B BONbLUMHCTBE PEXUMOB.

m  [Inanapametpa «KoadhchmumeHT MOLLHOCTY NEepBOiA rapMOHUKMNY BbiGeprTe 0OAMH M3 BapuaHToB Ang otobpaskerus: DPF, PF v cos @.

m [Ins napametpa «YacTtoTta 10 c»: BbibepuTe pacyeT 4YacToTbl Ha UHTepBane BpemeHn 10 cekyHa (cormacHo MOK 61000-4-30 ons
knacca A), yCTaHOBWB rarnoyky, U HeT.
Ecnu Bbl M3mepsieTe TOMbKO TOKW, CHUMUTE TranouKy.

m Buibepute, crniegyet nu akTMBMpoOBaTh OTOOpaxeHne onoBeLeHUs (MapkupoBka namepenuin B cootseTcteumn ¢ MOK 61000-4-30).
Takum obpasom, Bbl OyaeTe onosellaTbcs 060 BCEX BEMUYMHAX, Ha KOTOPbIE MOBMMSANM NPOBasibl HAMPSKEHUS, NepeHanpsiKeHust
1 NpepbiBaHUs HanpsxeHns (cm.§ 4.9.8).

m [Ins napameTtpa «OnopHasa BenuynHa guarpaMmmbl nopsigka yepepnoBaHus das» Boibepute «Tok» unn «HanpsikeHue».

m [Ins napaveTpa «HanpaeneHue yepegoBaHus as» Bbibepute &/ (no yacoson crperike) unm \D (MPOTMB YacoBOW CTPENKM).

@ ANA 3afaHua napamMeTpoB ANA peXxnuma (bOpM CUrHarsnos:

P 9 womiom o &
() PEX¥M OTOBPAXEHVS ®OPM GUTHATIOB usert [ 2 )

OkHoPIt “ <4 Fixed [»

Bblumcnenve CK3 AC+DC
KoacbdmuymeHT FK: q 15
KoathduuyueHT FK: e 0.05

HomunHanbeHbIA TOK Harpyakn 1.0

xn] X7 O e (X
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m  Metoauka pacyerta AnUTenbHOM A03bl donvkepa P, (UKCMPOBAHHBIN UITK CKOMb3ALLWIA BPEMEHHOW NHTepBar)
®  CKOMNb3ALWMIA BDEMEHHOW MHTePBa: 3HaveHune P, paccunTtbiBaeTcs kaxable 10 MuHYT. MNepBoe 3HadeHne ByaeT 4OCTYNHO Yepes
2 yaca nocre BKno4eHus npubopa, nockorbky Ans pacyera P, Tpebyetca 12 sHavenunn P
m  hMKCUPOBaHHbIN BPEMEHHOW MHTEPBAJI: 3Ha4eHne P, paccunTbiBaeTCa Kaxable 2 Yaca no YeTHbIiM yacam no wkane UTC. Ecnn
MeCTHOe Bpems oTnmyaetcs ot BpemeHn UTC Ha HeveTHoe 4mncno, sHaveHus P, ByayT 4OCTYMHbI Kaxable 2 Yaca Mo HeYeTHbIM
Yacam o MECTHOMY BPEMEHW.
m Pacuet 3HayeHuns CK3
m  KoadbduumeHT q ons pacyera cakropa K (ot 1,5 go 1,7),
Q — 970 3KCNoHEeHUManbHasa KOHCTaHTa, 3aBucsLas oT Tuna obMOTKM 1 YacToThl.
3HadeHwue 1,7 NpUMeHNMO Anst TpaHCOPMaTOPOB C MPOBOAHMKAMY KPYITIOro UM KBaApaTHOrO CeYeHus.
3HadeHne 1,5 npuMeHnMo Ans TpaHchopMaTopoB ¢ 0BMOTKaMM HU3KOTO HanpshXeHWs B BUAE NEHTHI.
m  KoadpdpuumeHT e ansa pacyeta dakropa K (ot 0,05 go 0,10).
€ — 39TO COOTHOLUEHME Mexay NoTepsiMu, CBA3aHHbIMU C TokaMu PyKo (Ha OCHOBHOW 4acToTe), U OMUYECKMMWU NOTEPSAMM
(obe onpenensitoTCA NpY ONOPHOM TemMnepaType).
3HaveHns no ymonyanuio (q = 1,7 n e = 0,10) npyumeHnmbl B 60NbLUMHCTBE CryYyaes.
m  HomuHanbHbIN TOK HarpysKku.
3710 napameTp TpaHcdopMaTopa, KOTOpbIN yunTbiBaeTcsa npu pacyete daktopa K.



ll.u., yTOObI 3a7aTh:

P W] o418 o o o
(Rags.. PEXOIM TAPMOHMK USER{
O603Hav4eHme koathuLMeHTa rapMOoHNK < RMS %r >

MSV1 200 Hz

MSv2 3000 Hz

MpogomxutensHocTe MSV 120 s
Mopor MSV 0.30 %
o) O B b [(BX
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OnopHoe 3HavyeHne KOIPPULNEHTOB HEMUHENHBIX UCKaXEHWI (3HaveHne nepsowt rapMoHukn %f nnu snavenne CK3 %r)

MepByto curHanbHy 4YacToTy B NpoBepsiemMol anekTpocet MSV1.

BTopyto curHanbHyto 4acToTy B npoBepsiemMon anektpocetn MSV2. Korga yactota COOTBETCTBYET HyIto, MHAMKaumsa aAnsa MSV2 ncyesaer.
[OnuTenbHOCTb CUrHanbHOro HanpspkeHust B anektpocety (MSV) (1-120 cekyHa). OTO nepuog BpeMeHU, B Te4eHUe KOTOPOro npouc-
XOAUT ckaHuposaHue MSV ans onpefeneHns ero MakCMManbHOrO 3HaYeHNs C MOMEHTa nepeceveHus nopora.

m [opor MSV (0,25-15 % oT HOMMHanNbLHOro HanpsXkeHws). HomuHaneHoe HanpsikeHne onpegensietca B § 3.9.1. Peub MOXeT natu o
HanpshkeHun mexay dason n Hentpanbeto (V) nnu o HanpsbkeHun mexay dpasamm (U) B 3aBUCMMOCTM OT TUNa NOAKITIOYEHNS.

OnutenbHocTb 1 nopor MSV npumeHuMbl k 06enm nposepsiemMbiM Yactotam MSV. Cpasy npu nepeceyeHumn nopora COOTBETCTBYHOLLEE
curHanbHoe Hanpsbkenve (MSV1, MSV2 nnu oba) koHTponupyeTcs B TedyeHne Tpebyemoro BpemeHn. MakcumansHoe 3HadYeHne peru-
CTpUPYETCH B XypHarne cobbiTui.

X - - -
I—Vi. ONs 3agaHus npedenbHON KpUBOI HanpsixeHuin MSV B 3aBUMCUMOCTM OT 4acTOoThl.

A o C 1 1304211102 & o0&

(=, waBnoH B Msv USER1
Touka 1 OkHz/230V 1
Touka 2 0.125kHz /230 V
Touka 3 1,525 kHz / 55V
Touka 4 3kHz/20V
Towa 5 5KkHz/20V

Xn) X] O hee. EBX g
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MpenycmatpuBaeTtcsa 5 npeaBapuTENbHO 3anporpaMMMPOBaHHBIX TOYEK, 3HAYEHMS KOTOPbIX MOXHO U3MEHUTb.
Ota kpuBas bynet oTobpaxaTbCsi BMECTE C KpMBOW 3aBUCUMOCTU 3Ha4YeHun MSV oT 4yacToThl.



4.8.2. PACNPEOENNTENBbHAA CETb U CXEMA NOAOKNIOYEHUA

YT06bI BIOpaTh CXeMy NOAKMHYEHUst Npubopa B COOTBETCTBUN C pacnpenenuTenisHon ceThio, BbibepuTe 3¢‘.
Kaxxgon pacnpenenutenbHON cMcTeMe COOTBETCTBYET OAMH UINM HECKOSbKO TUMOB CETEN.

Pacnpe,qenMTeana;l cucrema

CeTb

3neKTqueCKa;| cxema

OpHodasHas 2-npoBoaHast
(L1uN)

1

OpHodhasHasa 2-nNpoBogHas C HEMTpanbto U 6e3 «3eMnmy»

OpHodbasHas 3-npoBogHas
(L1, N 1 «3emnsa»)

OpHodbasHas 3-npoBoAHas C HEWTPanbio U «3eMren»

N
3

[ByxdasHas 2-npoBoagHas
(L1wnL2)

L

[ByxdasHasa 2-npoBogHas

L1
N
L1
N
ND
L
L1
L2

N

TpexdasHasa 2-npoBogHas, CoeaMHeHHas no cxeme
pPa3oMKHyTOM 3Be3abl

M

[ByxdasHas 3-npoBogHas
(L1, L2 N)

L1
L2

[ByxdasHas 3-npoBogHas ¢ HeMTpanbto 1 6e3 «3emMnm»

L1

L2

[ByxdasHas 3-npoBogHas, CoefMHEHHasi No cxeme
Pa30MKHYTOW 3BEe34bl, C HENTPanbo 1 6e3 «3emMnuy»

L1
L2
N
L1
L2

ﬂ

[ByxdasHas 3-npoBogHas, CoOefMHEHHasi No Cxeme
TPeyronbHUKa ¢ OTBOAOM OT CpefHewn TOYKN C HeMTpanbio
n 6e3 «3emnmy

=

[ByxdasHas 3-npoBogHasi, CoefMHEHHasi Mo cxeme
Pa30MKHYTOro TPEYronbHUKa C OTBOAOM OT CpefHeln
TOYKWM C HEWTParnbto 1 6e3 «3emnm»

L1
N
L2
L1
N
L2




PacnpepenutenbHasa cuctema

CeTb

AnekTpuyeckas cxema

[ByxdasHas 4-npoBogHas
(L1, L2, N n «3emns»)

[ByxdasHas 4-npoBogHas C HEMTParbto U «3eMnen»

TpexdasHasa 4-npoBogHas, COeAMHEHHas No cxeme
pPa3oOMKHYTOW 3Be3[bl C HEUTPAanbIO N «3emnen»

TpexdasHasa 4-npoBogHas, COeAMHEHHas No cxeme
TPeyronbHUKa ¢ OTBOLOM OT CpefHel TOUKU
C HENTparnbko 1 «3emneny

TpexdasHas 4-npoBoAHast, COeQUHEHHAsi MO CXeEMe
Pa3oMKHYTOrO TPEYrosibHMKa C OTBOAOM OT CpeaHen
TOYKM C HENTPAnbLO U «3emIen»




PacnpepenutenbHasa cuctema

CeTb

AnekTpuyeckas cxema

TpexdasHas 3-npoBogHasi

(L1,L2mn L3)
m—=_ 'y
L2
13 3A

A1A2
A2A3
- A3A1

L v

Ykaxute faTtyuku Toka, Kotopble
OyayT noakmntoveHbl: 3 gartyvka
(3A) unn Tonbko 2 (A1A2, A2 A3
unn A3 A1).

Ecnn nogkntoveHbl 3 gaTyunka,
TO B Ka4yecTBe MeToda pacyeTa
OyneT ncnonb3oBaTbCca MeToa
3 BaTTMETpPOB C BUMpTYyalbHOMN
HenTpanbH.

Ecnn noaknioYveHbl 2 aaTtyuvka,
TO B Ka4yecTBe MeToda pacyeTa
OypeT Mcnonb3oBaTbCsi MeToA
ApoHa.

[Npv nogknoyYeHnn 2 0 AMHaKOBbIX
AaTynkoB (O0AMHAKOBOro Tuna
C OQMHaKOBbIM AManasoHoOM U
K03 puLMEHTOM) TpeTun aar-
YuK He TpebyeTcs. B npoTMBHOM
cnyvae Ans M3MepeHui Toka
HeobX0AMMO NOAKMIYNTL TPETUIA
AaTynK.

TpexcbasHaﬂ 3-I'IpOBO,ElHaF|, coeIMHeHHadA Nno cxeme 3Be3abl

TpexdasHas 3-npoBoaHas, CoequUHEHHasi N0 CXeme
TpeyronbHUka

L3

TpexdasHas 3-npoBogHas, CoOeAMHEHHas No cxeme
Pa3oOMKHYTOrO TpeyroribH1Ka

TpexdasHas 3-npoBoaHasi, CoOeqUHEHHasi MO CXeMe
Pa3oMKHYTOrO TPEYrofibHUKa C NOAKIIYEHNEM K «3EMIIE»
mMexay dasamu

L2
L3

TpexdasHasa 3-npoBogHas, CoeAMHEHHas No cxeme =

Pa30MKHYTOr0 TPEYrofbHUKA C MOAKIHOYEHNEM K «3eMIIe»

Ha casze L1
L2

TpexdgasHas 3-npoBoaHas, CoequHEeHHasi No CXxeme
Pa30MKHYTOroO TPEYrofbHUKa C OTBOLOM OT CPELHEN TOUKU

L3

TpexdasHasa 3-npoBoaHasi, coeMHeHHas Nno cxeme
TPeyrosibHyKa C 0TBOAOM OT CpedHei TOUKM




PacnpepenutenbHasa cuctema

CeTb

AnekTpuyeckas cxema

TpexdasHasi 4-npoBoaHast
(L1,L2,L3uN)

mH—————— &
L2
L3 3V
N vivz
l vava
Vavi

L v

YkaxuTe HanpspkeHusi, KoTopble
OyayT noakIoYeHbl: 3 Hanpske-
Husa (3V) unu tonbko 2 (V1V2,
V2V3 vnn V3V1).

Ecnu Bbl nogkniovaeTte TOMbKO
2 HanpsbkeHusi, 3 hasbl AOMMKHbI
ObITb CUMMETPUYHBLI (MeTof 2,5
3N1IeMEeHTOB).

TpexdasHas 4-npoBoaHas ¢ HEUTParbio 1 6e3 «3emMnu»

TpexdasHasa 4-npoBogHas, CoeAMHEHHasa No cxeme
Pa3oMKHYTOro TpeyrornbHWKa ¢ OTBOAOM OT CpefHel
TOYKM C HenTpanbto n 6e3 «3emnu»

TpexdasHas 4-npoBoaHas, cCoequHEeHHasi No CXxeme
TpeyronbHUKa ¢ OTBOAOM OT CPefHeN TOYKM C HENTpasnblo
1 6e3 «3eMnu»

TpexdasHaa 5-nposogHas (L1,
L2, L3, N n «3emns»)

L1 ———— A

L2-

L3 3V

N viv2

£ T lj. vav3
Vav1

L] v

YKaxuTe HanpsxeHWs, KOTO-
pble 6yayT nogkniodeHbl: 3 (3V)
unu toneko 2 (V1V2, V2V3 nnn
V3V1).

Ecnu Bbl nogknovaete TONbKO
2 HanpshkeHus, 3 dasbl AOMMKHbI
ObITb CUMMETPUYHbI (MeTof 2,5
35IeMEHTOB).

TpexdasHasa 5-npoBogHas, CoeAMHeHHas no cxeme
3Be3/bl C «3eMIenN» U HENTpPanbio

L3
N
L1
L2
L3
L1
N
= L2
L3
L1
N
= L2
L3
N
L1
GND
= L2

TpexdasHasa 5-npoBogHas, coeAMHeHHasa no cxeme
Pa30MKHYTOro TPeyrofibH1Ka ¢ OTBOAOM OT CpeaHen
TOYKM C «3eMnen» n HenTparbio

L3

TpexdasHasa 5-npoBogHas, CoeaMHeHHas no cxeme
TpeyronbHMKa C «3eMmnen» u HeuTpanbo




4.8.3. AATYUKUN N KOQD®PULMEHTbBI TPAHCOPOPMALIMU

[nsa Bbibopa k03hPULUMEHTOB HAMPSXKEHUSI, KOIPDULIMEHTOB TpaHcopmaLmMm 4aTYMKOB ToKa U pabovero avanasoHa BelbepuTe !

E T 1 1304211104 © 0 ide o
(3 K0300MUMEHTEI M0 HAMIPSDKEHVIO USER1

Hacrtporika koad duuveHTa <4 V1+V2+V3+VN P

@ 1.0k /1000.0
2 1.0k /1000.0
® 1.0k /1000.0
® 1.0k /1000.0

Vv u A A%
PucyHok 47

4.8.3.1. KoadbcpuumeHT HanpsixkeHUA

KoadbumumneHTbl HanpsXKeHns MCnonb3yTcs, Korga n3mepsemMble 3Ha4YeHUs HanpsKeHWs CrULLKOM BbICOKM Ans npubopa, u Ans ux
NMOHWXEHNS UCMONb3YHTCA TpaHCchopMaTopbl HanpsbkeHust. KoadbdmumneHT no3BonsT otobpasutb hakTUHeckoe 3Ha4YeHe HanpsikeHns
1 MCNOMb30BaTh 3TO 3HAYEHWe ANA pacyeToB.

YT06b! BbIGpaTh KO3 PULMEHTbI HANPSXKEHUS, HaXMUTe V 4nsa dasHbIX HanpskeHun (¢ HerTpanbio) unn U anst IMHENHbIX HAMPSXXeHUA
(6e3 HenTpanu).

m 4V 1/1 vnn 3U 1/1: gnsa Bcex kaHanoB OeNCTBYET OAMHAKOBbIN €4MHNYHBIN KOIMMULIMEHT.

= 4V vnun 3U: ons Bcex KaHanoB AeNCTBYET OOUHAKOBbLIV NPOrpamMmmMupyeMblii KO3 ULNEHT.

m  3V+VN: onsa Bcex kaHanoB AeNCTBYET OAMHAKOBbLIN KO3MMULIMEHT, a ANA HenTpanu AencTBYyeT ApYron KOadMULNEHT.
m  V1+V2+V3+VN nnn U1+U2+U3: onga kaxxgoro kaHana AencTBYeT pasHblii MporpaMmmMupyemMbliin KO3MMULIMEHT.

YT0 KacaeTcsa KO3 PULMEHTOB, HAMPSXXEHNE B MEPBMYHON LIENn BbipaXkaeTcs B B 1 eMy MOXHO NpUCBOUTL MHOXUTENb:
m OTCcyTCTBYyeT = X1,

= k=x1000,

s M=x1000 000.

HanpspkeHve BO BTOPUYHON Lienu BbipaxkaeTcs B B.

Bo u3bexaHne pacyeToB Bbl MOXETE UCMONb30BATL MHOXMTEMb 1 /3 Kak [A51st HANPSKEHUM B NEPBUYHOI LMW, TaK 1 AMs HANPSHKEHNIA
BO BTOPUYHOW Lienu.

i KoadbdpumumeHTsbl Ansa 3HadeHnin dpasHoro Hanpsxkerus (V) n KoadduuneHTsl 4nsa 3Ha4eHnn nuHeriHoro HanpsbkeHus (U) perynu-
pytoTcsi oTAenbHo. He 3abyabTte oTperynnpoBath 3TW 2 koadduruMeHTa, eCnv Bbl NaHMpyeTe U3MepATb 3TV AiBa TUNA HaNPSHKEHWS.

4.8.3.2. laTuMKu TOKa

YT06bl BbIOpPaTh KO3(hULMEHTHI 1 paboyne AnanasoHbl 4aTYMKOB TOKa, HaxMuTe A.
MprBop aBTOMaTUYECKN OTOGPAKAET pacno3HaHHbIE MOAENM AATYNKOB TOKa.

3axumbl E94 nuTatoTca ot yctponcTea. Ecnu 3axum E94 HencnpaBeH, yCTPONCTBO OOHapYXMBaET 3TO M OTKMYaeT nutaHne. OH oTo-

Opa3unT cooblieHre 06 ownbke psaaoM C AaTYMKOM, @ B CTPOKE COCTOSIHUS MOSIBUTCSH CUMBOS F'y
3ateM Bam cnefyeT 3amMeHUTb HEMCMPaBHbIN AaTUYUK.

KoatbhrumeHTbI TOKa MCMOSb3YTCS (TOMbKO ANS COOTBETCTBYHOLUMX AaTYMKOB), KOM4a U3MEpPsSieMble 3HAYEHWsI TOKa CIIULLIKOM BbICOKM
Ans npuGopa, 1 A1 UX NOHWKEHUS UCMOSb3YHTCS TpaHchopMaTopbl Toka. KoadhduumeHT no3sonsaT 0To6pasunTb hakTuyeckoe 3HadeHne
TOKa M UCMOMb30BaTh 3TO 3HAYEHWE AJ1S PACYETOB.

m  4A, 3A, 2A: ona BCex KaHanoB AeNCTBYET OQNHAKOBbLIV NPOrpamMmmMmnpyeMblii KO3 MULNEHT.
m  3A+AN, 2A+AN: ns BCex KaHanoB AeNCTBYET OQNHAKOBbIM KOI(MULMEHT, a ANA HENTpanu AeNCTBYET APYron KO3 MULMEHT.
m  A1+A2+A3+AN: onsa kaxxgoro kaHana AencTByeT pasHblin MporpaMMupyemblin KO3MULIMEHT.

YT0 KacaeTcsa koadurLmeHTa, TOK B NEPBUYHON LIENN HE MOXET OblTb HXKE TOKa BO BTOPUYHOW LiEnu.



Bo3MOXHO NMogkntoYeHne crneayolmx pasnmyHblX 4aTYMKOB:

Knewwm MINI94: 200 A

Knewwm MN93: 200 A

Knewwn MN93A: 100 A

Knewwn MN93A: 5 A

Mporpammupyemblii KOI(PULNEHT:
[oT 1 o 60 000]/{1; 2; 5}

Knewm C193: 1000 A

Knewwm J93: 3500 A

Knewwn PAC93: 1000 A

YyBCTBMTENBHOCTL Ha BbIOOP:

MiniFlex MA194

Knewwn E94 m uyBcTBUTENBHOCTL 10 MB/A, gnanasoH 100 A
m yyBcTBUTENbHOCTL 100 MB/A, ananasoH 10 A
[unana3soH Ha BbIGOp:

AmpFlex® A193 = 0,70A-100,0A

= 1,0A-1000 A
m  10A-10,00 kKA

| O AR5 /R

TpexdasHbii agantep: 5 A

Mporpammupyemblii KO3(PULNEHT:
[oT 1 no 60 000]/ {1; 2; 5}

Ecnu peyb npet o TpexdpasHoii 3-npoBoAHON Lienw, Koraa NOAKMYEeHb! TOMNbKO 2 AaT4uka TOKa, U 3TW 2 AaTyrKa OTHOCATCS K OQHOMY TUMy
1 UMEeIOT OIMHAKOBbIN KO3IULIMEHT, TO NPUBOP MMUTUPYET TPETUIN AATHUNK, MPUHUMAIOLLIA XapaKTePUCTUKK 2 Apyrux. B kKoHdwurypaumm
noAKNtoveHns HeobxoaMMO yKasaTb, Kakne Aatyvkm ByayT npucyTCTBOBaTb. Toraa TPETUIN AaT4MK NOSBUTCS KaK CbIMUTUPOBAHHbIN.

[laHHOEe MeHIo NoSIBNSIETCS TOMbKO AN COOTBETCTBYHOLLMX AAaTYMKOB (CM. Tabnuuy Bbille).

4.8.3.3. UHBepcus Toka

[ns uHBEepcun gaTynkoB Toka BbiGepuTe AL

Ecnuv Bbl nogknio4mnv aaTtynky Toka n Bo BpeM4 BbINONMHEHUA I/I3MepeHI/II7I Bbl 3@aMeTUNK, 4TO OAUH NN HECKOJbKO OaTYUKOB YCTaHOBIIEHbI
B HEBEPHOM HanpaeleHUU, X MOXHO J1IErko nepeBepHyTb, HE MEeHAA NONOXEeHUe.

4.8.4. NACNOPTHASA TABJIUYKA

YT106bI BBECTM MHDOPMALIMIO O ABUraTene unv ero 3aBoAckon Tabnunyke, Bolbepute @

E. 3 [ 1 24061250836 ¢ Ok @D A o [ ) 24061250838 & O% m)
(& taemmuka USER1 (& Trsnuua USER1
HomuHanbHoe HanpsxeHne 380 V ,_' HomuHanbHoe HanpsxeHne 380V ,_'
HoMMHanbHbIA Tok 28A n pwn Hanu4nn pe- N HomuHanbHbIA Tok 28A
HomuHanbHas MoLHOCTL 0.60 kW ryn ATO pa Bbl 68 p n- HomuHanbHas MoLHOCTL 0.60 kW
Te PWM un BBeaute
HomuHanbHbIi K03 ULMEHT MOLLHOCT 3HaYEeHUe 4YacToTbl HOMWUHEREHBIN K03 PULIMEHT MOLLHOCT 0.85
Hoi CKOpOCTb BbIXOQHOrO curHana HomuHankl CKOPOCTb BpaLleHUs 2950 RPM
perynaropa. dakTUueckan yactela HanpsxeHus 50.0 Hz
PW 50Hz 60Hz PWM 50Hz 60Hz
PucyHok 48 PucyHok 49




4.9. HACTPOWUKA 3AMNUNCEN

™ C——— 1 2103250937 © (%5 mm

(& HactPOiMKA USER(
Pexum Tpenpos |~ ﬂ Pexum TPEBOXHON CUrHANM3ALIAN
PeXuM nepexofHbIX MpoLeccos @ =+v] Pexum KoHTpona
Pexum nyckoBoro Toka E Wh  Pexum sHeprocGepesenms

Onektpuueckoe coeguHeHne 3 EE Hatynkn / KoacpdmumneHTsl

MeTopb! BbiuMCREHNA E] @ MacnopTHas Tabnuuka
10 1 ] 2
PucyHok 50

Mepepn BbINONHEHNEM 3anMcK HeOBX0AMMO 3adaTh UMK aganTUPOBaTh CreayLlme napameTpbl:
3anucbiBaemble 3Ha4YeHNsa AN pexnmMa TpeHaoB

YpoBHW cpabaTbiBaHWUS Asi PEXUMOB NEPEXOLHbIX NPOLECCOB M 3axBaTa MyCKOBOIO ToKa
Moporu cpabaTtbiBaHNS TPEBOXHbBIX CUTHAMNOB ANA PeXuMa TPEBOXHOWN curHanusauum
EOVHULLI M3MEepEHUs U AManasoHbl ANs pexrMa MHAVKaUMK nokasaTenen aHeprum
MapameTpbl peXxrMa MOHUTOPUHra

I'Iapameprl PEXNMOB 3arnnucu Takke MOXXHO M3SMEHUTb B KaXXOOM U3 3TUX PEXMNMOB.

) §

MN3meHeHWe KoHUIypauum 3anmceit HeBO3MOXHO, eCn KOHUrypaumus 3abrnokMpoBaHa unm yCTPONCTBO HaXOAWUTCS B peXmMe
3anvcu, NoacyeTa sHeprum (aaxe ecnv NoACYET NPUOCTAHOBIEH), 3aNMCH NePEXoAHbIX MPOLIECCOB, 3aniCh aBapUiHbLIX CUTHAIOB,
pEerucTpaLum nyckoBbIX TOKOB UMM MOHWUTOPUHTA.

4.9.1. BbICTPOE NPOrPAMMUPOBAHME 3ANUcK ) (QUICKSTART)

[ns noBTOpSItOLLMXCA 3anvcelt TPEHAOB, NEPEXOAHbIX NMPOLIECCOB, aBAPUIHBLIX CUrHaOB, MYCKOBOIO TOKAa UMM MOHUTOPMHIA MOXHO npea-
BapuTENbHO HACTPOUTL HEKOTOPbLIE MAapamMeTPbl 3aMMCcK C MOMOLLbIO ObICTPON HACTPOWKK 0 (QuickStart).

K aTum napameTtpam oTHocATCS:

ONUTENbHOCTb,

BbIOOP HACTPOEK M3 4 BO3MOXHbIX BAPUAHTOB (ANS 3anuce TpeHJoB),

BblIOOp cTanAapTa (415 MOHUTOPUHTA),

MaKCUManbHOe YMCIO 3anucbiBaeMblx COBbITUI (4N5 3anncen NepexoaHbIX NPOLECCOB U TPEBOXKHBLIX CUrHamNoB),
00beaUHEHHBIN NHTEpPBan BpeEMEHM (ANst 3anucen TpeHAoB),

UMs1 3anncu.

Takum 06pa3om, Bbl MOXETE ObICTPO 3aMyCTUTb 3anvck 6e3 HeoBXoaAMMOCTY NMPOrpPaMMUPOBAThb AaTy U BPEMS Ha4ara 1 OKOHYaHUs! 3anucu.

1
3anunce HayHeTcs B TedeHune 10 cekyHa. OgHako ecnu Bbl ucnonb3syete cTaHAapTHYIO 3anvch D C 9KpaHa H OHa Ha4yHeTCst B KOHLe
TeKyLLEeln MUHYTbI + OHa MUHYTa.

Pexxum QuickStart MoxxHO Mcronb3oBaTh B pexymax 3anucu TpeHOoB, NEPEXOAHBIX NMPOLECCOB, NMYCKOBOMO TOKa, aBapuiHbIX CUTHANoB
1N MOHUTOPUHra.

QuickStart HacTpavBaeTCcs B COOTBETCTBYHIOLLEM PEXMME KOHUIypaLum:

, Z ‘5@ ansa QuickStart B TpeHge

, @ @ ansa QuickStart B nepexogHom npouecce
, @ ﬂi] anst QuickStart B nyckoBom Toke

, Q 5@ anga QuickStart B Tpeore

, @ ﬁi] ans pexvma QuickStart B pexxume MOHUTOpPUHIa



4.9.2. PEXXUM TPEHOOB

Pexxvm TpeHaoB NO3BOISIET 3aMUCbIBaTh Pa3fMyHbIE BENUYUHbBI B TEHEHWE ONPEAENIeHHOro nepuoaa BpeMEH!.
UToGbl HACTPOUTL PEXMUM TPEHOO0B, BbibepuTe L~

| I g
L | / CyLLecTByeT 4 BO3MOXHbIX NPOrpam-
@, PEXXVM TPEHIIOB userz[ 2 ]
URMS DUDC DUPK' DUPK- DUCF UTHDF DUTHDR U
3anvcbiBaeMble BEMUUMHbI \sz voe Ve Ve DVer  DVior Ovror

Tekywas KoHUrypaums. |

MUpYyeMbIX KOHUrypauum I&.
I&’., I&. 7 I&’, [nsa nepexoga

o OT OfIHOV KOH(PUrypaLmK K ApYroi

ykasaHbl Ha 3 cTpaHuuax. ws (Jace [Mare Mane Oace Oamor Jamg [Tro HeoBXoANMO UCMONb30BaTh KHOMKM
P\ Fe Oa b On  Os & Oke L® i KO

DPF S @ Dtan ) Hz Pst DFHL
u; a: a Pit FK
[ns BbIbOpa 3an1cbiBaeMbIX BEMUYMH. e O 1/3D ¢ v O O |~ [Ins Bbi6opa unv oTMeHbl BbiIGopa Bcex
/ napameTpoB Ha CTpaHuLe.
B Q@ ([ 1o ter g

PucyHok 51
MoxHO 3anuncatb Bce BEMUYMHbI, M3mepsieMble Nnpubopom. OTMeTLTe Te, KOTopble Bbl XOTUTE 3anucaTb. Yactota (Hz ) BbiOpaHa Bcerga.
[nsa nonyyeHns [ONONHUTENBbHOM MHOPMaLMK 06 3TUX BENUYMHAX CM. rmoccapui B § 21.12.

BenuumHbl, oToGpaxkaemble KpacHbIM LIBETOM, HECOBMECTVMbI C BbIGPAHHON HACTPOMKOM UMM UCMOMNb3yeMbIMU JaTyikamy Toka U He
OyayT 3anucbiBaThbCs.

CTpaHuubl 2 1 3 kacatoTcs 3anMcy rapMOHUK M MHTEPrapMOHUK. [ns KaXaon 13 AaHHbIX BENMYMH MOXHO BblOpaTh NMOpsiakA rapMOHUK
(ot 0 po 63) unu nuteprapmoHuk (ot 0 o 62), nognexalnx sanucu u, B crnyvae HeobXxoamMMOCTU, TONBKO HEYETHbIE NMOPSAKN FaPMOHKIK.

P [—( TV 7 T EF [ — TV YR
(197 PoKMMTPEHIOB USER1 (L@ PEXMMTPEHAOB USER1 _]
DU-h 000 — 063 TOJ'IbKO HeYeTHbIE Yl DU-ih 000 — 062
V-h 000 — 063 TOJ'IbKO HeYeTHbIE Yl V-ih 000 — 050
DA-h 000 — 063 DToano HeYeTHbIE Yl DA-ih 000 — 062
2/3 14 33 1/4
[ [ (o te] O [ R [ (e te] O
PucyHok 52 PucyHok 53

KoadhduuneHTbl rapmoHnk nepBoro nopsigka 6yayT otobpaxaTbCsl TONbKO B TOM Clly4ae, eClii OHW OTHOCHATCSI K 3HAYeHUsIM,
BbIpaXXeHHbIM B %r.

[ns BbINONHEHWST MHOTOKPaTHbIX 3anucen yHKLMs ‘E[E] (QuickStart) nossonseT 3agaTb cneayrowmne napameTpsbil:
®m  OUTEnNbHOCTb 3anucy,

m  KOH(Urypauuo 13 4 BOIMOXHbIX,

m nepvog 3anucu B npegenax ot 200 mc Ao 2 4acos,

m  VMSs 3anucu.

A o C———— 1 1304211151 & 00
(L~ PEXvM TPEHTOB usert [ 2 )
MpogonxuTensHoCcTb 01 min ._'
HacTpoiika O
Mepvop, 3s
Ums TRENDO1
PucyHok 54



4.9.3. PEXXUM NEPEXOOHbIX MPOLIECCOB

Pexnm nepexoaHblX npoueccos NO3BOJIAET 3annUcbiBaTb NepexogHbie NpouecChl No HanpaXeHUto Unn ToKy B Te4eHne onpegeneH-
HOro nepuoaa BpemMeHu.

YT10o6bl HACTPOUTL PEXMM NEPEXOAHbLIX NMPOLECCOB, BbiGepute av)

PO C————— 2103251313 © oo o
( P MoDUL TRANZIENT! user1[ 2 )

Numar de cicluri inainte de evenimentul declansator 1

Configurare prag < < 3V+VN >
D20@ 0023 V

® 0023 V

) ) v A
PucyHok 55

4.9.3.1. MoporoBble 3Ha4YeHUs1 HanpsXXeHUs
Y106l HACTPOUTL MOPOroBbIE 3HAYEHUS HanpsbkeHus, Bbibepute V nnu U.

BbibepuTe konnyecTBo LMKOB A0 cpabaTbiBaHMA 3anmcu nepexogHoro npouecca (1, 2 unu 3) ansa yactotel 50 Ny (4acTtoTa onpeaenseT-
cs B MeToAax pacyera ) vunm (1, 2, 3 unu 4) ansa yactotel 60 'y,

m 4V vnn 3U: ans Bcex BXOAOB MO HanNpsbKeHWIO eNCTBYET OAMHAKOBOE NporpaMmmmpyemMoe NoporoBoe 3HayeHuve.

m 3V+VN: ansa Bcex BXOOOB MO HaMNpPsiKEHUIO AEWCTBYeT OAMHAKOBOE MOPOroBoOe 3HadeHue, a ANs HeWTpanu OencTByeT apyroe
NOpOroBoe 3Ha4YeHne.

m  V1+V2+V3+VN nnn U12+U23+U31: nsa kaxxaoro Bxoda Mo HanpspkeHWo AeNCTByET pa3Hoe NporpaMmmMupyeMoe noporoBoe 3HavyeHume.

4.9.3.2. NoporoBble 3Ha4YeHUsA TokKa

Y106kl HACTPOUTL MOPOroBbIE 3HAYEHMSA TOKA, BblbepuTe A.

BbibepuTe KONMYecTBO LUMKMIOB Nepes 3anyckoM 3anncu nepexoaHbix npoteccos (1, 2 unu 3).

m  4A: 4nsa Bcex BXOAOB MO TOKY AENCTBYET OAUHAKOBOE NporpaMmmMmmupyemoe noporoBoe 3Ha4yeHuve.
m  3A+AN: 4ns BCex BXOAOB MO TOKY AENCTBYET OAMHAKOBOE NOPOroBOe 3Ha4YeHWe, a Ans HenTpanu AencTByeT Apyroe NOPoroBoe 3HaveHve.
m  A1+A2+A3+AN: onga kaxgoro Bxoga no TOKy AeNCTBYET pasHoe nporpammMmupyemMoe noporoBoe 3HavyeHue.

4.9.3.3. BbicTpoe nporpaMmMMpoBaHue 3axBaTa

[nsi BbINOMHEHUS1 MHOTOKPATHbIX 3anncen yHKUns ‘E[B (QuickStart) no3sonsieT 3agaTb cnegyroLwme napameTpsbi:
®m  [nMTenbHOCTb 3axBaTa (oT 1 MuHyTbI o 99 aHen),

®m  MaKkcumarbHOe KONMYEeCTBO Nepexo/iHbiX NPOLIECCoB B 3axBare,

m  VMA 3axBaTa.



4.9.4. PEXXUM NYCKOBOI'O TOKA

Pexxum nyckoBoro Toka @ no3BonseT 3adnKcMpoBaTb MyCKOBOMW TOK.
YT06bI HACTPOUTL PEXMM MYCKOBOIO TOKA, Bblbepute .

E 13004121 1245 © O ds w0y
(63 PEXM NYCKOBOTO TOKA USER1
L~ nOpOrOBoe 3Ha4dYeHune no3pondeT
dunbTp 3anycka € 3A (B y4eCTb NPUCYTCTBYKOLNE TOKN OnNA
obHapyXeHUs NosABMNEHUs AOMNOMHM-
olele) 5A TenbHOro Toka.
ncrepesuc 5%
DD
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BbibepuTe, npyMeHaeTCA N1 NOPOroBoe 3HaYeHne NyCKOBOro TOKa K TpeM BXo4am no Toky (3A) unm TonbKo K ogHoMy 13 Hux (A1, A2 nnun
A3). 3apaiiTe aT0 NOPOroBOE 3HAYEHME, a Takke rncTepesuc. NpeogoneHne 3Toro NOPOroBOro 3Ha4eHNs B CTOPOHY BO3pacTaHUsi Bbi3biBaeT
3axBaT. 3axBaT OCTaHaBMMBAETCS, KOrAa NoOpPor OCTaHOBKM (= NMOPOroBoe 3HaYeHMe - TMCTePe3nC) NPeoAoNeBaETCsl B CTOPOHY yObiBaHUS.

MogpobHee o ructepesunce cm. B § 21.6. HacTtpoiika ructepesnca Ha 100% COOTBETCTBYET OTCYTCTBUIO MOPOrOBOro 3HaYeHNs Ans
OCTaHOBKM.

M)
1

[1ns BbINOMHEHUS MHOTOKPaTHbIX 3anucen yHKLUs ‘i’(i] (QuickStart) nossonset 3agaTb cnegyowmne napameTpsbil:
m  AnuTensbHocTb 3axsata (0T 1 MuHyThl A0 99 AHen),

®m  MMA 3axBaTa.

KonnyecTBo 3axBaToB Bceraa paBHo 1.

4.9.5. PEXXMM TPEBOXXHOM CUTHATNIU3ALUMU

Pexunm TpeBO)KHOI7I curHannsauum u NO3BOJIAET OTClIeXnBaTb OOHY UIN HECKOJIbKO BENUYUH nmbo B abcornoTHOM 3Ha4YeHuu, nmoéo
B 3HaYeHun co 3HakoM. Kaxxablii pas, koraa BenuyvHa npeoaorieBaeT 3agaHHoOe BaMu NMoporosoe 3HadeHue, NnpuGop 3anucbiBaeT UHGop-
Mauuto 06 3ToM npeoaorieHnn nopora.

YT106bI HaCTPOUTb TPEBOXHbIE CUTHarbI, Bbl6ep|/ITe Q

ﬁ QI' | I 13/03/2508:50 ¢ (dds @
. .| QA PEXVM TPEBOXHOM CUTHATM3ALIMM user1[ 2 )1~ Moporosoe 3Ha4eHue, ructepesuc,
BkntoyeHHbIn unm OTKITK4EHHbIN ANUTENbHOCTb BbIXOAA 3@ Mpeens
TPEBOXHbIN cUrHarn. [0t U 05¢ i < 100V — nopora.
z 0.5¢ < 475Hz 5% 10s a o
TnpaBka 3NeKTPOHHOro NMcbma npu
OTcnexvsaemas BennumHa. TD03 Vs 10m2c 3L < 220V 0% s O d P P P
/ npeogoneHny nopora.
[(Jo4 Vool  200ms 3L < 50V 10% 1s
BpemeHHol nHTepsan pacyeta )05 - - - a
BEMMAHbI. 8 — 8 cTpaHuL, ¢ 5 TpeBOXHBIMU CUrHanamm
OTcnexvBaeMble kaHarbl. - ona _—@/ Ha Kaxgon.
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CywectByeT 40 BO3MOXHbIX TPEBOXHbIX CUTHAMOB.
[ns kaxaoro n3 HUX HeobxoaMMo 3agaThb:
m  OTCcnexvBaemyo BEMUYMHY U3 HDKECTEeAYOLEro cnmcka:
m Hz
m  URMS, VRMS, ARMS,
m |UDc|, |VDc|, |ADc|,
m  |UPK+|, [VPK+|, |APK+|, |UPK-|, [VPK-|, |APK-|,
m  UcF, VCF, ACF,
m  UTHDF, VTHDF, ATHDF, UTHDR, VTHDR, ATHDR,
= [P, [Poc], |Q], N, D, S,
m |PF|, |cos @ | (unm |DPF| unm |PF ), |tan @], P, P, FHL, FK, KF,
= U,a, U, a,
= VMSV1, UMSV1, VMSV2, UMSV2,
= Ud, Vd, Ad,



m  U-h, V-h, A-h, U-ih, V-ih, A-ih.
[nsi nony4eHnst 4OMOMHUTENBHOM MHOPMaLMK 06 3TUX BENMYMHAX CM. rnoccapuin B § 21.11.
m [lopsagok rapmonuku (ot 0 go 63), Tonbko ans U-h, V-h, A-h, U-ih, V-ih n A-ih.
m BpemeHHoM nHTEpBan pacyeTta 3HaYeHUs.
[nsa curHanoB nepemMeHHOoro Toka:
= 1/2c: 1 nepuog Ha Kaxabii nonynepuod. 3HayeHne U3MepsieTcs Ha MHTepBane BpeMeHW, paBHOM OAHOMY Nepuoay, HadnHas
C nepecevYeHnst Hyns OCHOBHOW COCTaBMsIOLLEN, 1 OOHOBNSAETCS AN KaXx4oro nonynepuoaa.
= 10/12c: 10 neprogoB Anst cucTem anekTpocHabxeHust yactotow 50 My (ot 42,5 go 57,5 'u) unun 12 nepnodos AN CUCTEM AneK-
TpocHabxeHus yactoton 60 'y (ot 51 oo 69 Ny),
= 150/180c: 150 nepnogoB Ans cuctem anekTpocHabxeHus yactoton 50 My (ot 42,5 po 57,5 'u) nnm 180 neprogos Ansa cuctem
yactoTou 60 'y (o1 51 go 69 INu).
m  10s (10 cekyHp).
[lns cMrHanoB NOCTOSIHHOTO TOKa:
= 200ms (200 mc)
m  3s (3 cekyHabl)
m  KaHan nnu kaHanbl, noanexatime MoHUTopuHry. MNpubop npegnaraet CnMCcok B 3aBUCUMOCTU OT 3a4aHHOW CXEMbl MOAKIIOYEHUS.
m 3L: kaxpgas 3 3 as,
m  N: HenTpanb,
m  4L: kaxpasa us 3 a3 v HenTpane,
3HaK TPEBOXHOrO curHana (< unm >).
[MoporoBoe 3HaveHue.
3HaueHue ructepesmca: 1%, 2%, 5% mnun 10%.

MvHumaneHas 4nmMTenbHOCTb Bbixoda 3a npeaenbl nopora.

3aTtem Bbl6epl/ITe BKn4aTb UInn He BKN4aTb C] TpeBO)KHbII;I CurHan, yCtaHOBMB UIMN CHAB (bJ'Ia)KOK.

Bbl Takke MoxeTe BblIOpaTh, OTNPaBsATh M SNEKTPOHHOE NUCbMO g npu cpabaTbiBaHMM TPEBOXHOIO curHana. B cnyyae cpabartbiBaHust
HECKOMbKNX TPEBOXHbIX CUrHAN0B UX MOXXHO OObeAMHATL B OAHO 3MEKTPOHHOE NMCbMO, YTOObI OTNPaBKa OCYLLEeCTBNSANAachk C Nepuoany-
HOCTbKO MaKCUMyM OOHO MUCbMO Kaxable 5 MUHYT. YToObI 3a4aTh agpec aNekTPoHHOM NoTel, cM. § 4.6.4.

(] Ecnn CTpOKa KOHd)MpraLlI/II/I TPEBOXHOIo curHana BblgerneHa KpacHbIM LIBETOM, 3TO O3HA4YaeT, YTO 3anpallinBaemMasd BelmiMymnHa
HeOoCTynHa.

[ns BbINOMHEHNST MHOTOKPaTHbIX 3anucen yHKLUs @ (QuickStart) nossonsiet 3agaTb cneayowmne napameTpsbil:
®m [nuUTenbHOCTb 3axBaTta (oT 1 MUHyTbl [0 99 AHewn),

m  MakcumarsbHOe YMCIO TPEBOXHLIX curHanos (ot 1 go 20 000),

m  VMS 3anucu.

4.9.6. PEXXMM UHOVUKALUU NOKA3ATEJNIEW QHEPI UK

Pexxum nHankaumm nokasatenen 3Heprun NO3BOJIAET paccynUTaTb SHEpPruio, n0Tpe6nﬂemyro mnm BblpGGaTblBaeMyK) 3a onpe,qeneHHbM
nepuon BpemMeHu.

YT106bI HaCTPOUTb PEXUM MHOUKaUUnN nokasarenem Hepruu, Bb|6ep|/|Te VJh

PO T 1 130421 1151 GEry=
(@ BA30BLIN TAPM® HA BHEPTVIO usert [ 2 )

OTobpakaemas eanHULA 3HEPTUN « Wh >
Tok €

Basosbili Tapud (KBT-4 ") 0.1223

©@ =
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BbibepuTte (@ 4yTOObI 324aTb NapaMeTpbl pacyeTa AHepPrun:
®  edVHULY U3MEPEHUst SHeprum:
m  Wh (BT-4): BaTT-4ac
m Joule (Oxoynb)
m tep (nucléaire): TOHHa HeTAHOrO 3KBMBANEHTa (SAEePHON 3HEPrun).
m tep (non nucléaire): TOHHa HePTAHOrO aKBMBanNeHTa (HesaepHOW IHeprnm)
m  BTU: British Thermal Unit (6puTtaHckasa Tennosas eguHmua)
m Banoty ($,€,£uT 4.),
m  6asoBbii Tapud 3a kKBT/u.

Haxmunte , 4YTOObI 3a4aTb KOHKPETHbIE TapuUdbl (HAaNpUMep, B Yacbl MMHUMAIbHOW Harpy3sKu).

E C——————1 1304121 1153 R =
() ocOBbIE TAPM@BI HA SHEPIVIO USER1

BknoueHo
[lum (gHeit) I'I B C ‘4 I'I [:]C [:]B

Hauano 23h
MpogomxuTensHocTb 1h
Tapud (kBTu ™) 0.1337 1

18

@ g [
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Bbl MOXeTe 3a4aTb 8 pa3nuyHbIX AManasoHOB, KOTOPLIE Bbl MOXETE BKIMHOYUTL WIN OTKIIOYNUTD D:
®m [HW Hedenu,

m BpeMs Hayana,

®  [NUTENbHOCTb,
[

Tapud.

4.9.7. PEXXUM MOHUTOPUHIA

Pexnm MOHUTOPWUHIa NMO3BONIAET NPOBEPATbL COOTBETCTBUE I/I3MepeHI/II7I CTaHAapTy UM NoJib30BATENIbCKUM KPUTEPUAM B TEHEHNE
onpegeneHHoro nepuoga BpeMeHu.

MOHI/ITOpI/IHF npeaycmarpueaeT 3anmcb TpeHO0B, 3anncb nNepexoHblX npoLeccos, 06Hapy>KeH|/|e TPEBOXHbIX CUTHAJOB, XXypHan cobbITUI
M CTaTUCTUYECKMIA aHanm3 onpegeneHHoro Ha60pa M3MepeHMl7|.

[nsi HaCTPONMKN pexrmMa MOHUTOPUHra Bblbepute @

3 ] Boesiss2 o OvE o
( =2 Pexum koHTPONS user1[ 2 )

'YnpaBneHue koHdurypaumeii

« EN50160_LV >

= ) A& =
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Bbibepute *= ans Bbibopa koHdurypauuu. Hanuumne samka (ﬂ) 03HaYaeT, YTO KOHMUrypaLms He MOXET ObiTb N3MeHeHa. OTO KOHAUry-
pauum, oTHoCSLLMECS K CTaHdapTam.

[nsi BbINOMHEHUs1 MHOTOKPATHbIX 3anncen yHKUns *E] (QuickStart) no3sonsieT 3agaTb cnegytoLwme napamerpsbi:
m  KOHUrypaums (corracHo cTaHgapTy Unu HacTpavBaemasl),

®  [NUTENbHOCTL 3anucu,

®m  VMA 3anucu.



Haxmunte , 4YTOObI:

(A = M 1 1401251453 © O%d o

[ =) PEX/AM KOHTPONS EN50160_HV
—wﬂ PeXnM TPeBOXHOM CUrHaNM3aLMn
m  POCMOTPEThb KOHUrypaumio pe- = —— Perm nepexoarx poeccon R (7] Pt onrpons m  U3MEHUTL SMeKTpUJeckue coenu-

XUMa TpeHaa, KoHpUrypauuo
pexuma nepexofHbiX NPoLeccos,
KOHUrypauuio pexvma Tpesoru, Snexpuvecioe coeunene 30

MeTops! Buluncnenus [ X=)

HEeHWs1, MeToabl pacyeTa, AaT4uK1
N KO3 PULMEHTDI.

Pexum 3He)

Pexum nyckoBOro Toka @ Wh

= ) B
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(]
1 HeBO3MOXHO U3MeHUTb KOthmrypaumo, ecnmn naet 3anucos.

Bbibepute , 4TOObI CKOMMPOBATL TEKYLLY KOHUrypaumto. Ecnv Bbl konvpyeTe 3abrnokMpoBaHHYO KOHUrypauuto, konus He Oyaet
3abnoknpoBaHa, 1 Bbl CMOXETE €€ U3MEHUTb.

Bbibepute , 4TOObI NEpEMMEHOBATL KOH(UIypauumto, ecnmn oHa He 3abnokuposaHa.

@ No3BONSET yAanuUTb TEKYLLYH KOHMUIypaLmio, eCrnv oHa He 3abnokupoBaHa.

4.9.8. ONOBELWEHHWE

OnoBeLLeHne B COOTBETCTBUM C krnaccoM A no3Bonset YKasbiBaTb Ha U3MEPEHUA.

anI npoearsne HanpsxeHud, nepeHanpaXxeHnn, oTKnu4YeHnn nnm 6bICTpOM N3MEHEeHUN HanpaXxeHna nepenaroTcAa onoBeLlleHna 060 Bcex
BeNMMYMHaxX, 3aBUCALLUNX OT HANpAXXeHns (Hanpmmep, lJaCTOTa), MOCKOJIbKY UX pacyeT OCHOBaH Ha HeAOCTAaTO4YHO TOYHbIX AaHHbIX.

MpPYHLMM OMOBEeLLEHUS NMPUMEHSETCS K M3MEPEHUSIM YacTOTbl CETU, U3MEPEHUSIM HanpspKeHusl, rinkepy, HECUMMETPUN HanpsKeHUs!
NUTaHWsl, rapMOHUKaM HanpsBKEHWs!, UHTEPrapMOoHVKaM HanpsKeHUs1, @ Takke OMOBELLEHUSIM CETU.

Ecnu B TeyeHune 3agaHHoro WHTEepBana BpeMeHn coobLlaeTcs T0 Unu MHoe 3HadeHue, Toraa cooblaeTca n 06beanHEHHOe 3HaYeHne,
BKIo4awlLlee 310 3Ha4YeHune.

Mokaszatenu M3MepeHl/Il7I, Ha KOTopble BO3£I,el7ICTBy}0T nomMexu, nepenarTca B pexnme pearibHoro BpemMeHu n 0603HavalTCA 3HAYKOM |~.



5. UICMNOJIb3OBAHUE

5.1. BKINIOYEHUE

|
YTOOb! BKNIOYNTL an60p, HaXXMUTE Ha KHOMKY O OH muraet OpaHXeBbiM LIBETOM BO BpeM4d 3arnycka, 3ateM CBETOBble MHOUKATOPbI
KnemMm 3aroparTcd nocrnenoBaTteribHO B Te4eHUe BCero BpemMeHu 3anycka yCTpOVICTBa. Korga 3anyck 3aBepLueH, CBETOBOW MHAMKATOP
roOpuUT OpaH>xXeBbiM LIBETOM B MOCTOAHHOM peXume.

Al o o
YcTaHoBUTE yaaneHHoe coeanHeHve (cMm. § 3). Haxmvumte # & nesom BepxHeM yrmy aucnnes, YTOBbI NepeiiTh Ha rMaBHbIA KPaH.

a~ 18/07/20 0722 e

&
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duroneToBble 3HAYKN MO3BONSAIOT I'IepeVITVI K pexnmam OTOGpa)KeHMﬂ n 3anncu yCTpOVICTBa.

@ Pexvm dpopm curHanos §6
Pexvm rapMoHuK §7
Pexxum nHgmkaumm nokasartenem MoLHOCTH §8
Pexxum nHamkaumm nokasarenemn aHeprum §9
Pexxvm Tpenaos §10
PexvM nepexofHbIX NpoLeccos § 11
@ Pexxum nyckoBoro Toka §12
u Pexxum TpeBOXHOW curHanusauum §13

=Y Pexxum MmoHuTOpUHra §14

Cepble 3HaYKu:
KHonka HacTpowiku. §5

CHMMOK 3KpaHa. §15

5.2. HACTPOUKA

O6patuTech K NpedblayLuemy naparpady, YTobbl HaCTPOUTb BaLL NpUBOP.

Mepepn BbiNonHeHnem nMobbix M3MepeHuii He 3abyabTe ykasaTb:

m cxeMmy noaknoveHus (§ 4.8.2),

®m  [aTy4uKM ToKa 1 koahPrUmMeHTbl HanpsxkeHusa 1 Toka (§ 4.8.3),
m MeToj pacyeTa, ecnu Heobxogumo (§ 4.8.1).

[ns pexvmoB 3anucy He 3abyabTe ykasatb:

m rapaMeTpbl, NoAnexalume 3anucu,

m  BpeEMs Hayana 3anucu, a Takke OIMTENbHOCTb 3anucu,
m  YCIOBYS 3anucu.



5.3. CXEMbI NOAKIIOYEHUA

Yb6enuTech, 4TO BCE NpoBOAA M AATHMKM NPaBUilbHO NPOMapKMpoBaHhkl (CM. § 2.8), 3aTeM NogktounTe UX K MU3MepsieMon Lienu B COOTBET-

CTBUM CO cregyrwnmMmy cxemamu.

5.3.1. OOHO®A3HAA CETb

A o [ 1 15041211056 8l E [ 15/04721 1058 EE)
(3¢ @NEKTPUYECKOE COERMHEHVE USER1 (130 SMEKTPUMECKOE COERMHEHVE user1[ 2 )
OpHodasHas 2-nposogHas OpHodrasHas 3-npoBogHas
8} L
<« N l > <« "® 1 >
! 1L
] ]
PucyHok 63 PucyHok 64
5.3.2. ABYX®A3HAA CETb
A = C—1 150421 11:20 B E C—_— 1 1504211123 i
(130 3MEKTPMYECKOE COERMHEHNE user1[ 2] ((30_QNEKTPUUECKOE COEMMHEHVE usert (2]
[lByxcpasHas 2-NpoBoAHas OeyxdasHas 3-nposoaHas
L L
L L
<« N >
§ I
]
]
PucyHok 65 PucyHok 66
N & 1 1504211125 8 v
(130 SMEKTPMYECKOE COERMHEHVE user1[ 2 )|
OeyxdasHas 4-npoBoaHas
« " I
" 1L
]
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5.3.3. TPEX®A3HAA CETb

E 1 150421 11:27 v
[ 30 SMEKTPUYECKOE COEAUHEHVE USER1
3-¢pasHan 3-nposoaHan
L
L: A < o
L [nsa 3-npoBoAHON Tpexda3HOM CETU YKaK1Te AaTYMKN TOKa, KOTOpbIe
S > 3{; OyayT nogkntodeHsbl: 3 gatumnka (3A) unm tonbko 2 (A1 n A2, nnm A2
B2 nA3 nnn A3 n At).
E—— .
v
3 anemeHTa (3 BaTTMETpa - BUPTYankHas HerlTparnb)
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A C———— 1 15/0412111:29 Ol A 1 1504/21 11:34 6
[ 30 SNEKTPUMECKOE COEAVHEHVE USER1 [ 30 3MEKTPUYECKOE COEAVHEHVE USER1
3-chasHas 4-nposoaHas 3-thasHas 5-nposoaHas
L1 L
L A L: A
L L T
< N l > 3V < N N 1 IS 3v
o LTl o
V3v1 Vv3v1
| |
v v
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Onsa 4- n 5-npoBoAHON TpexdasHoW CeTU yKaXuTe HanpshkeHus, koTopble OyaoyT nogkmntouveHbl: 3 HanpshkeHus (3V) unu Tonbko 2
V1 nV2, tnnVa2n V3 unn V3 n V1).

5.3.4. MPOLIEQYPA NOAKMIOYEHUS

B 3aBucKMMOCTM OT ceTn He 0bs3aTenbHO HY>XHO NoAkKrnk4vaTb BCE KNeMMbl N OAaTHUKU.

(] <
1 || B cnyyae nogkniodeHusi 6e3 HenTpanu coegmHuTe BmecTe knemmbl N 1 GND.

Mpnbop CA 8343 obnagaeT o4eHb BbICOKMM YPOBHEM 6e30NacHOCTM U 3aLLMTbl OT OLUMBOYHBIX 1 ONAaCHbLIX NOAKMIOYEHWIA: BCe BXOAbI, B
TOM YMCIEe «3eMIS», 3aLUULLEHbI NMOCNEA0BaTENbHbLIM MOMHLIM CONPOTMBNEHNEM. HO 3TO MMeEeT HeoCTaToK, KOTOPbLIN 3aKnyaeTcs B
TOM, YTO NPV Cry4anHOM OTKITHOYEHUM BXOAa COOTBETCTBYIOLLMNIA KaHan MOXeT oTobpaxaTb HeHyNeBoe HanpsikeHue.

B uenax npegoTBpalleHns 4aHHOMO SIBMeHUst 06a3aTenbHO 3a3emnuTe npubop. [ns 3Toro nofkntoymMTe NpoBos hyHKLUMOHANBHOIO 3a-
3eMIneHns K rHeaay yHKLMOHANbHOro 3a3eMreHnst Ha GOKOBOWM CTOPOHE YCTPOMCTBA M YNCTOMY OOLLEMY 3a3eMIIeHm0. YMCTbIM 0BLLMM
3a3eMIeHeM MOXET BObITb ronasi, HEMOKPbITasi YacTb AMEKTPUYECKOrO LKada Unm cneunansHasi KneMMa 3a3eMIieHust.

CobntogeHne HUxecneayLen npoLeaypbl CBOAUT K MUHUMYMY OLUMGKM NOAKMHOYEHUS U NO3BONSIET M36exaTb NOTEPb BPEMEHN.

MoocoeanHnTe NpoBoa 3a3eMIIEHNS MEXAY KNeMMOW _é_ N «3emMren» ceTu.

[MogcoeanHuTe HyNeBown NPoBoA MeXAy krnemmon HanpskeHns N n HenTpanbio ceTu.

[MogkniounTe AaTymK AN U3MepeHns Toka HerTpanu K knemme Toka N, a 3aTem 3axxmuTe Hynesow NPOBOA.
MopcoeanHuTe npoBog dasbl L1 mexay knemmon HanpsbkeHnst L1 n cbason L1 ceTn.

[MogkntounTe Aatymk AN nameHeHust Toka dasbl L1 k knemme Toka L1, a 3atem 3axkmute nposog dasbl L1.
MopcoennHuTe npoBog dasbl L2 mexay knemmon HanpsbkeHnst L2 n cbason L2 ceTw.

[MogkntounTe AatymK AN M3mMeHeHust Toka gasbl L2 k knemme Toka L2, a 3aTem 3axkmute npoBoA, dasbl L2.
MopcoennHuTe npoBog dasbl L3 mexay knemmon HanpsbkeHnst L3 n cbason L3 ceTn.

[MogkntounTe AaTymk AN n3mMeHeHust Toka dasbl L3 k knemme Toka L3, a 3aTem 3axkmute nposog, dasbl L3.



Mocne 3aBepLUEHNs NOAKIIOYEHNST CBETOBbIE MHAMKATOPbI HA YCTPOWCTBE MOKaXyT, NMPaBWUibHO N OHO BbiNonHeHo. Hanpuwvep, ans
Tpexda3Horo NoAKMoYEHUs:

BEEe000 BEEYe0000

L2 L3 L2

\ ™ / \ ' / \ ™ / N\ ™ /

3_.2 3_.2 3_.2 3_.2

~¥ ~¥ ~¥ ~¥
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MpaBunbHOE MOAKMIOYEHNE: CBETOBbIE MHAMKATOPbI BXOA0B HenpaBwunbHOe NoAkIoYeHWe: OTCYTCTBYET OAMH BXOA TOKA, a
TOKa 3eneHble, CBETOBbIE MHAUKATOPLI BXOAOB HaNpPsiKeHUs! BXOAbl HANPSXKEHUSI PACTONOXeHbl B HENPaBWUbHOM NOpsiAKe
KpacHble, a NopsaokK a3 3eneHbin. (Henpsimoe HanpasneHune).

MogpobHoe o0bbsicHeHMEe paboThl CBETOBLIX MHANKATOPOB CM. B § 2.6.1.

Ecnv Bbl nogkniounnm AaTyvk Toka B 06paTHOM HanpaeneHun, Bbl MOXETE UCTPaBUTb 3TO NOAKITHOYEHWE HENOCPEACTBEHHO B HACTPOMKaX.
[MocnepoBaTenbHO HAXMUTE Ha Q} | I A@ (cm. §4.8.3.3).

Mpouenypa oTcoeanHeHNs NPOBOAOB:
m  BbinonHute peicteusi B obpaTtHOM nopsifke, BCErga OTCOeAMHSAA NpoBoAa OT «3eMNn» U (Mn) HEMTpanu B NOCIIEOHIO ovepeab.
m  OTcoeguHuTe npoBoga ot npubopa.

5.4. YHKUUUN NPUBOPA
5.4.1. U3BMEPEHUS

Y6eauTech, YTO Bbl npaBubHO HaACcTpounn anl60p B COOTBETCTBUN C UBMEPEHUAMMU, KOTOPbIE XOTUTE BbINOSTHUTD.

Mocne aToro Bbl MOXETE BbINOMHUTL OQHO UMM HECKOMNBbKO U3 CneayoLnxX N3MepeHNi:
m [IpocmoTp chopm curHanos @

m [lpocmOTp rapmMOHUK curHana .

m [IpocMOTp pe3ynsTaTtoB U3MepeHnii MOLLIHOCTH .

m [logcyet aHeprum .

m  3anucb TpeHooB .

m  3anucb NnepexoaHbIX NPoLEeCCOB .

m  3axBar nycKoBOro Toka @

m  OBGHapyeHue TPEeBOXHbIX CUrHaMNoB [ 0 ]
m  MOHUTOPUHT ceTu Ev]

4 pexnma ABnarTCA peXxmMmamm B pearibHOM BpEMEHU! @, , n .
ns PEXNMOB ABMAKTCA peXXnMamun 3annucu: , , @, u n .

HekoTopble hyHKLMN HE MOTYT BbINOMHATLCA OAHOBPEMEHHO:

m Bo Bpems 3anncu MOXHO BKIOYaTb PEXUMbI B pearibHOM BpeMeHU ((popMbl cUrHana, rapMoHUK, MOLLHOCTU U SHEPTUK).

m  Ecnv nponcxogut 3axBaT MycKOBOIO TOKa, TO 3anyCTWUTb 3anvch TPEHAO0B, NepexoiHbIX NPOLIECCOB, TPEBOXHbLIX CUrHANoB UM 3an1cb
NSl MOHUTOPUHIa HEBO3MOXHO.

m Ecnv BbINoOMHsieTCs 3anncb TPEHOOB, NEPEXOAHBIX NMPOLIECCOB, TPEBOXHBIX CUrHANoOB UMK 3anucb Anst MOHUTOPKHra, TO 3anyCcTUTb
3axBaT MyCKOBOroO TOKa HEBO3MOXHO.

5.4.2. CHUMOK 3KPAHA

JTro6on AKPaH MOXHO 3anncaTtb, Ha)kaB Ha 3Ha4Y0K B CTPOKE COCTOAHUA B BerHeVI YacTu 3KpaHa.
CwvmBon CTaAHOBUTCA XeNnTbiM , a 3atemM YepHbIM . Torga Bbl MOXeTe OTNYCTUTb KHOMKY.

Bbl Takke MOXeTe HaxaTb Ha 3HaYOK B CTPOKE COCTOSIHWSI B BEPXHEN YacTu akpaHa.
CHuMKM coxpaHsitoTes Ha SD-kapTte B katanore 8343\Photograph.

[ns akpaHOB peanbHOro BpeMEHM, KOTOpble MOTYT MeHSATbCS (KpMBble, MOACHETHI), AeNaeTcsl cepusi U3 HECKOMbKMX CHUMKOB 3KpaHa
(makcumym 5). 3atem Bbl MOXETe BbIOpaTb TOT CHUMOK, KOTOPbI BaM 60rnblue BCEro NOAXOAUT.



CHMMOK 3KpaHa Takke (hUKcUpyeT pesynbraTbl U3MepeHuii U AaHHble 06 UCMOoNb3yeMbiX POPMax CUrHaNoB C MOMOLLbIO NMPUKIIaaHON
nporpammbl PAT3.
5.4.3. CIPABKA

B nto6oii MOMEHT Bbl MOXETe HaxaTb Ha 3Ha4ok LL) B cTpoke cocTosiHMS.
OKpaH crnpaBky NPOUMHGMOPMUPYET Bac O PyHKUMSIX U 3HAYKAX, UCMOMNb3yeMbIX B TEKYLLEM PEXUME UHOMKALMN.

5.5. BbIKITIOYMEHUE

|
YTOObI BKIHOYNTE r|p|/|6op, HaXXMUTE Ha KHOMKY O Bce cBeToBblE MHOUKATOPblI MUTAKOT B Te4eHNe HECKOINbKNUX CeKyHA, Nocre 4yero
yCTp0I7ICTBO BbIKIHO4aeTc4.

Ecnn yCTpOI;ICTBO HaxoguTCA B peXnme 3anuncu, noacyera aHeprun (,qa>|<e ecnu nogcyert I'IpVIOCTaHOBJ'IeH), 3anncu nepexogHbix npouec-
coB Unn aBapI/IVIHbIX CUrHarsnos, 3axearta nMyCKoBbIX TOKOB UMM MOHUTOPWHIA, Nepea BbIKIYeHneM OHO 3anpoCcuT noaTeepXxgeHue. MuratoLmn

CBETOBOW WHOWKaATOpP S» yKa3blBa€eT, YTO NAeT 3anuchb.

Ecnn BbI noaoTBepaunTe BbIKMKOYEeHMEe, TO BbIMOMTHEHME 3annCK NMpekpaTuTcad, u np|/|60p BbIKMounTCA. Ecnn np|/|60p nepes3anycTtutca oo
3anjiaHMpoBaHHOIoO OKOHYaHUA 3anuncen, TO OHU nepe3anycrtAaTcda aBToMaTU4eCKun.

5.6. NEPEXOQ NPUBOPA B BE30MNACHbIA PEXUM

B cnyyae neperpy3sku Ha Bxofax npn6op nepexoaut B 6e3onacHbIN pexyM, U Toraa nof CTPOKOWN COCTOSIHUS NOSIBISIETCS KpacHast NUHWSL.

F.av —iik 11/06/2113:13 B
® 2 ®
<>

A

3uU

av

p— aA

0 X L1

- L2

L3

N

v

< D 222 2 22 5 222 IS
RMs [THD [ CF [T |[: & o o
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OTa NuUHUSA ykasbiBaeT Ha TO, YTO CyMMa Ha BCex Bxogax No HanpsxeHuto npesbiwaet 1450 B. [JaHHoe ycnoBue
He pgocturaetcs curHanamu go 1000 Bcka. C gpyroi CTOPOHbI, eCNn Bbl CIlyHanHO NOAKNI0UMTE 3 BXoAa Mo HanpsKeHUIo K ogHOM hase,
TO nopor 6e3onacHOCTV ByaeT NpeBbILLEH.

Meperpyska Ha BxoAax HanpsKeHWsl Takke OMOBELLAEeTCs Ha NnepeaHelt MaHeny yCTporucTBa ObICTpbIM MUraHuem
BCEX CBETOBbIX MHANKATOPOB KIIEMMHbIX KOTOZOK.

Kak Tonbko neperpyska 6yaeT ycTpaHeHa, 6e3onacHblii pexum OTKNIYUTCS npumepHO Yepe3 10 cekyHA, U Bbl CMOXeETe CHOBa
MCMNonb30BaTh CBOM NPUBOP B OOLIMHOM peXmnME.



6. POPMA CUTHAIOB

Pexum cdopm curHanos C“' obecneyrBaeT oTobpaxeHne KpUBbIX HAMPSHKEHNS U TOKA, @ TakkKe M3MEPEHHBIX U BbIYUMCIEHHbIX 3HAYEHWI
HanpsKEHU 1 TOKOB (KPOME rapMOHMK, MOLLHOCTEN, SHEPTUN).
[aHHbI 3KpaH NosIBNSETCS MPY BKIOYEHUM Npubopa nof, HanpsKeHue.

F.yav 50.08 Hz 11/09/20 11:06 R

. — K .
OTOBpaKeH1e 3HAYEHUI Hanpske- —— 3980V = 3975V  © 3981V ypcop
4|

Husa "1 vnn Toka ¢ nHamkauven “s05v .
HacblweHns . \

w [N OUNLTP UHAMKaLMUK.

v | 3HaueHus B nonoxeHuu kypcopa.

-619.5V

q)yHKLlVWl. 4 0000ms D o+s620V 2 -2826V @ ma— >
s (THD ) (oF (T & o o
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PyHKUMK:

RMS: oTtobpaxkeHne KpuBbIX U CpefHEKBaAPaTUYHbBIX 3HAYEHWIA.
THD: oTobpaxkeHne KpUBbIX U HENMHENHBIX NCKaXEHWIA.

CF: oTo6paxeHue KpuBbIX 1 NMUK-haKTopa.

1. oTobpaxeHue B Buae tabnuubl makcumanbHbix (MAX), cpegHekBagpatuyHbix (RMS), munmumansHbix (MIN) n nukoBbix (PK+ n PK-)

: oTobpaxeHue B Buae tabnuupl 3HadeHun RMS, DC, THD, CF, P.__.,P_, P

inst™?

FHL, FKn KF.

st’ It

2 .
@ : 0To6pa>KeH|/|e BEKTOPHOU AnarpamMmmMbl CUTHAIOB.
. YMeHbLUeHue Unun yeserindeHune LwkKarsbl BpeMeHU KPpUBbIX.

[nsa nepemelleHns Kypcopa BPEMEHN UCMONb3yNTe KHOMKN <« B>,

[nsa nameHeHnsa punstTpa MHAUKALMKN UCNONb3YNTE KHOMKN A V.

6.1. PUNbTP UHOUKALIUU

PUNLTP UHANKaLUM 3aBUCUT OT BbIGPaHHOWM CXeMbl NMOAKMTHUYEHUS:

Cxema NogKmo4eHns DUNLTP MHAMKALUN OUNETP MHAMKALMN AN DYHKLMM &

OpHodbasHasa 2-npoBogHast

LByxchaakan 2-npoBoaHas L1 (6e3 Bo3amoxHOCTV BblOopa) | L1 (6e3 Bo3amMOXXHOCTH BblOOpa)

OpHodbasHas 3-nposogHas | 2V, 2A, L1, N

[ByxdasHasa 3-npoBogHas U, 2V, 2A, L1, L2 2V, 2A, L1, L2
[ByxdasHasa 4-npoBogHas U, 3V, 3A, L1,L2,N 2V, 2A, L1, L2
TpexdasHasa 3-npoBogHas 3U, 3A 3U, 3A

TpexdasHas 4-npoBogHas 3U, 3V, 3A, L1, L2, L3 3U, 3V, 3A, L1, L2, L3
TpexdasHasa 5-npoBogHas 3U, 4V, 4A, L1, L2, L3, N 3U, 3V, 4A, L1, L2, L3

6.2. PYHKUUNA RMS

®yHkuns RMS nossonsiet otobpaxaTb CurHanbl, UsMepeHHbIe 3a OnpeaeneHHbIN nepuos, a Takke Ux cpegHekBagpaTuyHble 3HaYeHus,
ycpeaHeHHble 3a nHtepsan Bpemenn 200 Mc unu 3 ¢ B 3aBUCMMOCTH OT HacTpokn (cM. §4.8.1).

Kypcop no3BonsieT y3HaTb MrHOBEHHbIE 3Ha4YeHUs1 Ha OTOBpaxaemblX KPUBbIX.

[nsa nepemeLleHns Kypcopa UCnonb3ynte KHomkn <« .

Hwxke npenctaBneHbl HECKONBKO NMPUMEPOB akpaHa Ans yHkuuy RMS B 3aBrcMMOCTU OT dpunbTpa MHAMKAUMKM, BbIGPAHHOMO Ans

TpexdasHon 5-NpoOBOAHOM CXEMbI MOAKMOYEHUS.
[nsa nameHeHnsa ounsTpa MHOUKALMKN NCMONb3YNTE KHONKN A V.

Homepa KaHanoB 1 ABNATCA NHOWKATOPaMUN HaCbILLEHUA. [MonHocTbio OKpaIJJeHHbII7I Kpyr . YKa3blBaeT, YTO HacbILWEeH VI3MepF|eMbII7I
KaHan unm no MeHbLUewn Mepe oauH KaHan, MCI'IOJ'IbByeMbIVI Anda BblYUCIIEHUA.



CwvmBon |~ pAaoM C HOMepOM KaHana yKasblBaeT Ha TO, YTO 3Ha4YeHUe HanpsXeHusa, a Takke BCe BelIMYMHbI, KOTOpble OT HEro 3aBUCAT,

HeJOoCTaTO4HO TOYHbI. Takke 0TMeYaeTcsi COOTBETCTBYIOLLMI KaHar ToKa U CBA3aHHbIE C HUM KOMBVHMPOBAaHHbIE HanpshkeHns. Hanpumep,
ecnu oTMeveH kaHan V1, 1o Takke 6yayT otMedeHbl A1, U1 n U3.

OnoBgeLLeHnst kacatTcs npoBaroB HanpsAXeHus, nepeHanpﬂmeHMVl, OTKIMOYEHUI U 6bICprIX N3MEHEHUI Hanps>XeHu4.

Ona YMEHbLUEHUS UMY YBENUYEHUS LLKarbl BPEMEHU KPUBBIX UCMOMb3yNTe KHOMKM Ie IG)

®dunbTp MHAMKauum RMS 3U

Onsa OTO6pa)KeHI/IF| KPMBbIX MFTHOBEHHbIX 3HAYEHUIN NIMHENHOTO HaMPSKeHUd, a Takke ero cpegHekBagpaTuYHbIX 3HAYEHUN.

®dunsTp MHAMKauum RMS 4V

E Yav) 50.08 Hz 11/09/20 11:06 S mo
® 398.0V 2 3975V ©®@ 3981V
4
+6195V
'y
\ 3U
av
A
0 L1
2
13
N
v
-619.5V
4  0.000ms 1 +5629V 2 -2826V 3 -280.3V »
RMS | THD [ CF T & 2 s
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Onsa OTO6pa)KeHI/IF| KPWMBbIX MTHOBEHHbIX 3HAYeHWUN CbaBHOFO HanpspKeHUs, a Takke ero cpefHekBaapaTUYHbIX 3HaYEHUN.

®dunsTp HaMkauum RMS 4A

(A B ©

50.00 Hz 11/09/20 11:47 O bds mo)
®r230.0V 2 2297V ® 2295V  ® 0.000V
4
+358.1V
'y
\ 3u
4v
4A
0 L1
L2
L3
N
v
-358.1V
4  4950ms 1 +3254V 2 1639V 3 -160.7V W +0000V »
RMS | THD | CF 1 & o )
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Ona OTO6pa)KeHI/IF| KPUBbIX MTHOBEHHbIX 3Ha4YeHuI ToKa, a TaKke ero cpeaHeKkBaapaTU4HbIX 3HaYeHUN.

E Yav) 50.00 Hz 00/04/21 06:44 B4
@Omr2.493 A @m~3.012A ®r3.032A ® 1.015A
<>
+4.752A
A
3u
av
4A
0 L1
L2
L3
N
v
-4.752A
4 4960ms @ +352A 2 -2188A @ -2132A ® +e87.7mA »>
RMS | THD [ CF 1 s §e) Je)
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®PunbTp MHaMKauum RMS L3

[nsi oToGpaxeHns KpMBbLIX MIHOBEHHBIX 3HAYEHWIA HaNpsikeHWs 1 Toka dasbl 3, a Takke UX CpeaHeKBaapaTUYHbIX 3HA4YEHUIA.

Kaxpgblih pa3 oTobpaxatoTcs 3 KpuBble, YacTO HaknadblBaemble APYr Ha Apyra: MakcumarnbHasi kpuBasi, HOMUHanbHas Kpueasi
1 MVHUMarnbHas Kpueasi.

EF.Yau) 50.00 Hz 11/09/20 11:52 B
® 2205V ® 3.075A
Kypcop. N
+357.2V
+4.831A a
A L u
MakcuMarnbHble ¥ MUHUMarbHbIE v
3HaYEeHNs MO HANPSHKEHUIO U TOKY. \ u
0
L3
N
3HaueHus B MOMoXeHun Kypcopa: — v
m MaKkcumanbHOe 3HaveHue, S - —
m  HOMWHanbHOE 3HayeHue, @ =0 ey O i >
®  MWHUMAanbHOE 3Ha4YeHune. RMS | THD CF t & el 2
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®dunbTpbl MHAuKaumm L1, L2 n N aHanormnyHbl, HO ncnonb3ytotes Ans dasel 1, dasbl 2 1 HerTpanu.

6.3. PYHKUWNA THD

®yHkunst THD nossonsieT otobpaxaTb CuUrHanbl, M3MEPEHHbIE 32 OMNpPeAeNieHHbI Neprod, a Takke UX KOIMULMEHTbI HEMUHENHbIX
VNCKaXXEHNN.

KoadhdmumeHTbl oTobpaxatTcs npuBeAeHHbIMU NGO K CpeaHeKBaapaTUYHOMY 3HadeHuto nepsor rapMoHuku (%f), nnbo k cpenHekBa-
ApaTu4HOMY 3Ha4eHuto 6e3 NoCTosiHHOW cocTaenstoLen (%r) B 3aBUCUMOCTY OT HACTPOMKM cM. § 4.8.1.).

KoathpunumeHTbl rapMOHNYECKNX COCTaBMSAIOLLMX Ha HEWTPanu BCeraa BblYUCIIATCA NO OTHOLLEHUIO K CpeAHeKBaApaTUYHOMY 3HaYEHMI0
6e3 nocTtosiHHoM cocTasnstoLlew (%r).

OKpaHbl NOX0XW Ha 3KpaHbl yHKUUM RMS 1 3aBUCAT OT BbIOpaHHOIO hnnsTpa MHOUKaLmn.

6.4. PYHKUUA CF

®yHkuust CF nossonsieT oTobpakaTb CUrHarbl, U3MepeHHble 3a OnpefeneHHbIi Nepuoa, a Takke UX NUK-chaKkTopsbl.

OKkpaHbl NOXOXK Ha 3kpaHbl PyHKUMM RMS 1 3aBucaT ot BeibpaHHOro dounsTpa nHankaumm.

6.5. PYHKLUNA MIN-MAX

PyHKUMA _1_ nossonser oTobpaxaTtb cpegHekBagpatuyHblie (RMS), makcumanbHble (MAX), muHumansHblie (MIN), a Takke nukoBble
nonoxwuTensHble (PK+) n otpuuatensHble (PK-) 3HaueHnst HanpskeHns 1 Toka.

Hwxe npeactaBneHbl HECKONBbKO NMPUMEPOB 3KpaHa Ans dyHKumMn Min-Max B 3aBUCMMOCTM OT hunbTpa MHAMKALUK, BbIOpaHHOro Ans
TpexdasHon 5-NpoBOAHOM CXEMbI MOAKMOYEHUS.
[nsa nameHeHnsa ounsTpa MHAUKALMN NCNONb3YNTE KHONKN A V.

1

Mouck aKCTPEMYMOB Ha4YMHaeTcs Npw 3anycke npubopa. Ons copoca 3HaYeHUM HAXXMUTE Ha KHOTKY @

Ecnu 3HayeHne HEBO3MOXKHO BbIYMCIUTL (HaNpuUmep, 1U3-3a Toro, YTo NPUBOP He Bbif NOAKIIYEH K CETH), Ha akpaHe npubopa oTtobpa-
xaercs - - -.

PUNLTP MHAMKaUUK 3 3u
[ns oTo6paxeHnst SKCTPEMYMOB NTUHENHBIX HANPSHKEHWIA.

F Jav 50.00Hz 161121180649 © 61
@ 2 ®

MAX 4034V~ 7.325MV~ B801.8kV~ =

3U

RMS  307.7v~ 3972V~  398.0V~ av

MIN 53mV~  14mV~  0.000V~ E
PK+  +5630V +10.74MV +10.74MV :

PK- -5629V  -14.63MV - 14.63MV | [ins cbpoca 3Ha4eHui.
RMS D CF | T & B /
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PunbTp MHOUKaAUUK 3 av
[nsa oTobpaxeHnsa aKCTpeMyMOB (Pa3HbIX HANPSHKEHWIA.

7ﬂ‘ mJ 50.00Hz 15/12/19 06:50 & 01
! 2 ® ®
MAX 4034V~ 4034V~ 4034V~ 328 V~ ;
RMS 2301V~ 2292V~ 2295V~  0.000V~ n’
MIN 10.68 v~ 1328 v~  11.65V~  0.000 V~ o

PK+ +563.0V  +563.0V +563.0V + 881V

PK- -5630V  -5630V  -5630V - 660V
RMS  THD | CF 1 & i1
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PUNLTP MHAMKaUUK _t 4a
[nsi oToBpaxeHns 3KCTPEMYMOB TOKOB.
E Yav) 50.00 Hz 09/04/21 06:48 8ba
@w @~ @~ ®
MAX 3.390 A~ 3.049 A~ 3.187 A~ 1.522 A~ Q
3U
RMS 2496 A~ 3.008 A~ 3.033 A~ 1.014 A~ ;VA
L1
MIN 0.000 A~ 0.000 A~ 1.815 mA~ 0.000 A~ L2
L3
N
PK+ +3586 A +4.583 A +5.192 A +2.052 A v
PK- -3612 A -4.472 A -5289 A -2.010 A
RMS THD CF 1 (=3 2
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PUNLTP MHAMKaUUK 1 11
[nsi oToBpaxeHns IKCTPEMYMOB HanpsiXkeHus 1 Toka dasbl 1.
E Yav) 50.00 Hz 09/04/21 06:50 8
v m (O
MAX 4724 V~ 3.390 A~ 4
3U
4av
RMS 236.0 V~ 2494 A~ 4A
L1
MIN 0.000 V~ 0.000 A~ L2
L3
N
PK+ +669.5 V +3.586 A v
PK- -669.5 V -3612 A
RMS THD CF 1 & e
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dunbTpbl MHAnKaummn L2, L3 n N aHanornyHbl, Ho ucnonbaytotes Ansa dasbl 2, dasbl 3 1 HedTpanu.

6.6. ®YHKUUNA «<UTOIMN»

PyHkUMS no3BorisieT oTobpaxarb:
®  ON5 HanpshkeHun:
B cpegHekBagpaTuyHoe 3HadeHune (RMS),
3HayeHue nocTosiHHon cocTtaenstowen (DC),
KO3 (PULMEHT HENMHENHbBIX UCKAXKEHWUW, NPUBEAEHHbBIN K CpegHeKBaapaTUYHOMY 3HaveHuo nepeoi rapmoHukm (THD, %f)
KO3 PULIMEHT HENMHENHBIX UCKaXXEHUW, NPUBEAEHHbIN K CpefHeKBagpaTUYHOMY 3Ha4YeHuto 6e3 NOCTOSIHHOWM cocTaBnsioLwen
(THD %r),
nuk-cpaktop (CF),
MoMeHTanbHbIn privikep (P, ). MoapoBHee o dnivkepe cm. B § 21.4.
3HayeHne KpaTkoBpeMeHHOW Jo3bl donmkepa (P),
3HaveHve anuTenbHomn fo3bl dnmkepa (P).



m  [J14 TOKOB:

m cpegHekBagpatuyHoe 3HadveHue (RMS),

(THD %r),
nuk-cpaktop (CF),

koacppuumeHT K (FK).
K-dpaktop (KF).

3Ha4yeHue nNocTosiHHown cocTtasnstowen (DC),
KO3(PPULMEHT HENNHENHBIX NCKaXXEHUI, NPUBEAEHHBIN K CpeaHeKBagpaTUYHOMY 3Ha4yeHuto nepsow rapMoHukn (THD, %f)
KO3(hPULMEHT HENMUHENHBIX MCKaXKEHUIN, NPUBEAEHHbIN K CPeAHEKBAAPATUYHOMY 3HAa4YeHU0 6e3 NOCTOSIHHOW COCTaBnsoLLEN

KoahduumMeHT notepb oT rapmoHuk (FHL),

B 3aBucumocTm ot Bbl6paHHOI’0 (*)VIJ'Ipra WHAMKauuM He obsizaTenbHO OTOﬁpa)KaIOTCFl BCE€ 3T nNapameTpbl.

1

BbluncrneHns HaunHatoTcs Npy 3anycke npubopa.

Ecnu 3HaueHve HEBO3MOXHO BbIYUCTIUTL (HanpuMep, U3-3a Toro, YTo Npubop He GbiN NOAKIIOYEH K CeTH), Ha akpaHe npubopa oTobpa-

XaeTtcd - - -.

Ecnu 3HaveHne He onpeeneHo (Hanpumep, 3HaYeHne NocTossHHOW cocTaensioLen (DC) ons curHana nepemMeHHoro Toka) unu ewle He
BbluMcneHo (Hanpumep, PLT), Ha akpaHe npubopa oTobpaxaeTcs - - -.

Hwxe npencTaBneHbl HECKONBbKO NPUMEPOB 3KpaHa Anst hyHKUMKU «Tor» B 3aBMCUMOCTU OT (punbTpa MHAMKALUW, BbIGpaHHOro Ans
TpexdasHou 5-NpoBOAHON CXeMbI MOAKITHYEHUS.
[ns nameHeHua dunsTpa MHAVKaLMKN UCNOMb3ynTe KHOMKN A V.

DOUNLTP HAMKauum = ESav

[nsa oToBpaxeHns AaHHbIX 0 ha3HbIX HAMPSHKEHUSIX.

m @ 49.98 Hz 18/05/21 07:25 Olds
® 2 ® ®
RMS 2283V~ 2824V~ 2360V~ 5869 V~
DC  +0.403 V=  +0150 V= +0210 V=  -0.186 V= A
THD 27 %f 54 %f 27 %f a
THD 2.7 %r 5.4 %r 2.7 %r 45 %r t:/
CF 1.374 1418 1.451 1.569 —
Pinst  0.014 0017 0.016 o
Pst 0.143 0.156 0.148 v
Pl 0.121 0133 0.129
RMS THD CF t &
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Pacuer P_ HaunHaeTca B oukemposarHoe Bpems: 0:00, 0:10, 0:20, 0:30, 0:40, 0:50, 1:00, 1:10 n 7. 4. Takum 06pa3om, ecriv Bbl 3anycTuTe
npu6op B 8:01, To Nep.bIit Nokasatens P Gyaet otobpaskeH B 8:20.

Pacuet P, HaunHaeTca B dukcupoBaHHoe Bpems: 04, 24,4 4,6 4, 8 4, 10 4, 12 4 n T. 4. Takum o6pasom, ecnu Bbl 3anycTute npnéop
B 8:01, To nepsbIn Nokasaresns P, Gynet otobpaxeH B 12 yacos B criy4ae UKCHPOBAHHOMO BpeMeHHoro niTepsana u B 10:10 B criyqae
ckonb3sero uHTepeana. CtaHgaptom M3OK 61000-4-30 npusHaH TONbKO pacyeT, NofyYeHHbIN Npu UKCMPOBaHHOM BPEMEHHOM UHTEpBaIe.

dUNLTP HAMKaUUK = EZ54A
[ns oTobpaxeHus AaHHbIX O TOKax

3HayeHne NOCTOSIHHOW COCTaBNSALWEN ~
(DC) oTobpaxaeTcs, TONbKO ecnu
OaTynK TOKa MOXET U3MEPSITb MOCTO-
SAHHbIN TOK.

7. A 50.00Hz 151219 07:07 © % 6+
® @ ® ®
\ RMS 2.003A~ 3.351A~  1.061A~  103mA~
'y
DC — A= — A= — A= 103mA= 50
THD 0.001%f  0.001%f  0.003%f &
4A
0.001%r  0.001%r  0.003%r  0.014%r o
CF 1.447 1.429 1.466 1.667 =
FHL 1.000 1.000 1.001 N
v
FK 1.000 1.000 1.000
KF 0.000 0.000 0.000
RMS THD CF 1 &
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DUNLTP MHAUKaLUK
[Insa oTobpaXeHUs AaHHbIX O HANPSHKEHUM 1 ToKe dasbl 2.

r.Jay 50.00Hz 151219 07:57 & 6+&
v @
RMS 229.7V~ 3.363A~
DC +20mV= — A= ;
THD 0.001%f 0.001%f ﬁx
0.001%r 0.001%r -
CF 1.415 1.438 tsz
PSTinst 0.000 FHL 1.000 N
PST 0.000 FK 1.000 J
PLT _— KF 0.000
RMS ' THD CF &
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dunbTpbl HAuKaumm L1, L3 n N aHanormnyHel, HO ncnone3ytotes Ans dasel 1, dasbl 3 1 HenTpanu.

6.7. PYHKUUNA «BEKTOPHAA ANATPAMMA»

A,
dyHkums &% nossonser oTobpaxarb:

m  BEKTOPHYIO Anarpammy curHarnos,

B OCHOBHbI€ 3Ha4YeHUs HaNPSXKEHUA UK TOKOB,

m yron casura a3 Mexay HanpsxeHUsaMU Unm Tokamu,

B KO3PULMEHT HECUMMETPUM U (UNK) KOIDPULNEHT HECUMMETPUMN HAMPSKEHWIA UM TOKOB NO 0OpaTHOM NoCcnesoBaTenbHOCTU.

Hwxe npencraBneHbl HECKOMbKO MPUMEPOB 3KpaHa Ans pyHkumm «BekTopHasi gnarpamma» B 3aBUCUMOCTM OT humnbTpa MHAMKALMN,
BblOpaHHOro Ansa TpexdasHon 5-NpoBOAHOM CXeMbl MOAKIOYEHMS.
[nsa nameHeHnsa ounstTpa MHAUKALMKN UCNONb3YNTE KHOMKN A V.

A,
PUNLTP MHAMKaUUK & 3U
[nsi oToBpaxeHns BEKTOPHOW AnarpaMMbl MUHENHbIX HanpsbkeHuin. U12f aBnsetca onopHbIM 3Ha4YeHeMm.

-;ﬁ nJ 50.27 Hz 10/03/25 16:00 < O 3
OCHOBHLIE SHAYGHIS vz re2v - @—— Bbl3oB 0TOGpaxaeMbix KaHanos.
. U23¢ 7335 V us
U3¢ 7304 V
A
3U
Yron casura das. %> *1e” W
023 +120.7 ° —
KoabdmumeHT Hecummetpum o  (#31 +1194° B
obpaTHoW nocneaoBaTenbHOCTU. v
Uz 0.74 %
KoahduumeHT HecummeTpum no  — Y% 064 % - S
HYNeBOW NOCNenoBaTeNbHOCTU. RMS THD CF ] &
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£,
PUNLTP MHAMKaUUK &7 3v
[Insa oTobpaxeHus BEKTOPHON Anarpammbl hasHbix HanpsikeHun n Tokos. V1f aBnsieTcst onopHbIM 3HAaYEHUEM.

?ﬁ nJ 50.23 Hz 10003/2516:00 & i B
v 2125 V
' @20
v, 2135 V
V3, 2132 V
A
3u
912 +1187 ° 3V
3A

923 +120.9 °
@31 +120.5 °

L1
L2
L3

KoadhdpmumneHT HecummeTpumm no
obpaTHoW nocneaoBaTenbHOCTU.

uz 0.74 %
KoadbprUneHT HECUMMETPUM MO —Fuo 064 % )
HyrneBoW nocrieaoBaTenbHOCTH. RMS THD _ CF ] &
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£
PUNLTP MHAMKaUUK ¢ 3A
[ns oToBpaxeHns BEKTOPHOW AnarpaMMbl TOKOB U (Da3HbIX HANPSHKEHWUI.

A1f aBnsaetcsa OMOPHbIM 3HAYEHUEM. Bbl60p TOKa U HanpsaXeHua B KadecTBe OMOPHOro 3Ha4YyeHUA MOXHO U3MEHUTH B HaCTpOVIKaX
(cm. § 4.8.1).

?ﬂ (@) 50.27 Hz 1000325 16:01 © Ol )
Ay 360.8 A 066
A2 360.8 A

A3 360.9 A

3U
@12 +1181° v

023 +1154° s

L2
L3

KoahduumeHT HecummeTpum no |31 +1264°
obpaTHow nocnenoBaTenbHOCTU.

a 329 %
KoatbpnuneHT HecummeTpum no  —t,, 337 % O]
HYrNeBOW nocrnenoBaTenbHOCTU. RMS THD CF 1T : e
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PUNLTP MHAMKaUUK @é' L3
[ns oToBpaxeHns BEKTOPHOW AnarpaMMbl HaNpspKeHUs U Toka dasbl 3.

A3f aBnsetcsa OMOPHbIM 3HAYEeHUEM. Bbl60p TOKa UNn HanpsaXeHua B KadecTBe OMOPHOro 3Ha4YyeHUA MOXHO U3MEHUTH B HaCTpOVIKaX
(cm. § 4.8.1).

?ﬂ (@) 50.27 Hz 1000325 16:02 © Ol i)

V3 2132 V

Qe
A3y 360.9 A

A

3U

QVA  -170° . v

L1

V3 L2

L3

v

d
RMS THD CF 1 &
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PunbTpbl MHAUKaumn L1 n L2 aHanormyHbl, HO ncnonbaytotes ansa dasel 1 1 dasbl 2.



7. TAPMOHUKH

Hal'lpﬂ)KeHVIFl N TOKU COCTOAT U3 CyMMbl CMHYycoug C 4acToTOM CETU U C KpaTHbIMU en yactoTamu. Kam,qa;l KpaTtHaa 4YactoTa — 3TO rap-
MOHMYecKasi cocTaBnstowas curHana. OH xapakTepuayeTcsl YacToToW, aMNUTYAOoN U yrnom caBura asbl MO OTHOLLEHUIO K OCHOBHOM
yacTtoTe (Y4acToTe ceTu).

Ecnun yacTtota ogHom 13 aTux CuUHycoua He KpaTHa OCHOBHOW 4acTOTe, TO OHA Ha3bIBAETCSA YacTOTON MHTpPEerapmMoHuK.

Pexxum rapMoHwmk no3BonsAeT oTobpaxaTb B BUAE MMCTOrpaMmbl KO3(MULIMEHTLI TAPMOHUK HaMPSKEHWS, TOKa U CUTHanbLHOro
HanpsbkeHus B anekTpocetn (MSV) no kaxgomy nopsaky.

OH nossonsiet onpeaennTb rapMOHUYECKNE TOKU, NPOU3BOANMbIE HENMHEVHBIMUN Harpys3kamu, a Takke rnpoaHanm3npoBaTb ﬂpO6J'IeMbI,
Bbl3blBaeMbl€ 3TUMU XXe rAapMOHUKaMn B 3aBUCUMOCTU OT UX NopAaKa (HarpeBaHme HeVITpaJ’IeVI, NPOBOAHUKOB, aBuratenen n T. ,D,.).

Mpunbop CA 8343 otobpaxaeT rapMoHMKn 0o 63-ro nopsaka, a Takke MHTeprapMoHUKK Ao 62-ro nopsaka. FapMOHVKU U MHTEPrapMOHUKN
paccunTbIBalOTCA B COOTBETCTBUM C TpeboBaHmaMu ctaHgapta MOK 61000-4-7 (cm. § 20).

OTtobpaxeHune koadpduumneHTa rap-

N
MOHUNYECKNX coCTaBndwwmnx n Ha- Iln. 50.00Hz. 19/06/23 1313 © O 03
NPSPKEHNS NCKaXKEHUS C MHAVKaLMen THD 0.001%f = THD 0.001%f @& THD 0.000%f dunbTp NHAMKALUN.
HacbILLEeHUs!. vd 0.125V vd 0.124V vd 0.081V
a»
Kypcop _._m:-J 2 3HayeHus: B MOMOXeHUn Kypcopa.
3

Onsa nepemelleHus kypcopa Kk criefly-
toLLeMy MopsAaKy.

JJLM,LM,M h h h h MH H ! [ins nepexoAa K crieaylowum 32-m

[ins nepemeLLeHnsi Kypcopa K npeabi-
AyLieMy NOPAAKY.

50 %

|
| [T

Ansi nepexopa k npedpiaywmm 32-m | % L L 7 A HopsKaM,
nopaakam. N, ' . } v @ o i
p < V-h01 93)( o ﬂ%’ 230_0?/ r:ax " ﬂ%' 223.7“\/ max o ﬂ%’ 223_5?/ > C6 .
— OC MaKCUMarsibHbIX 3Ha4YeHUN.
OyHKUMN, —1= Y A UMy, P Bt P
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MpenycMoTpeHbl pasnuyHblie PyHKUUK:

V ans otobpaxeHus:

m  KO3(PPULMEHTOB rapMOHKK (pasHbIX HANPSHKEHNIA NO KaXKO0MY MOPSAKY,

B KO3(PULUMEHTOB HEMNMUHENHbIX UCKaXeHUN, NpuBeAeHHbIX NMBO K cpeaHekBagpaTUYHOMY 3HAYeHUIo nepBon rapMoHukn (%f),
nnbo k cpefHeKBaapaTUYHOMY 3HaueHuto 6e3 NOCTOsIHHOM cocTaBnsioLleit (%r) B 3aBUCUMOCTUN OT HAacTporkm (cm. § 4.8.1.).

B (Pa3sHbIX HANPSPKEHUA NCKAXKEHUS.

A onsa otobpaxeHus:

m  KO3(hDVLMEHTOB rapMOHMK TOKOB MO KaX[oMy MOPSAKY,

B KO3(PULUMEHTOB HEMUHENHbIX UCKaXeHUN, NpuBEeAeHHbIX NMBO K cpeaHekBagpaTUYHOMY 3HaYeHUIo nepBon rapMoHukn (%f),
nnbo k cpefHeKBaapaTUYHOMY 3HaueHuto 6e3 NOCTOSIHHOM cocTaBnsioLleit (%r) B 3aBUCUMOCTU OT HAacTporkm (cm. § 4.8.1.).

m  TOKOB UCKaXeHUs.

U ons otobpaxeHus:

B KOIPPULMEHTOB rapMOHUK JIMHENHBIX HAMPSHPKEHUI MO KaXXA0MY MOPSAKY,

B KO3(PULUMEHTOB HEMNMUHENHbIX UCKaXeHUN, NpuBeAeHHbIX NMBO K cpedHekBagpaTUYHOMY 3HAYeHUIo nepBon rapMoHukn (%f),
nnbo k cpefHeKBaapaTUYHOMY 3HaueHnto 6e3 MOCTOSIHHOM cocTaBnsioLleit (%r) B 3aBUCUMOCTU OT HAacTporkm (cm. § 4.8.1.).

B JIMHEWHbIX HANPsXXeHUN UCKaKEHUS.

Ona 'V, A, U, B KaXkZoM NOMNoXeHnn Kypcopa oTobpaxatoTcst HuxkecnenyoLme BenMYmHb:

m  KoadppurumeHT rapMOHMK U MHTEprapMoHuK (BblpaxkaeTtcs B %f nnn %r),

m  Yron casura ¢a3s no OTHOLLEHUIO K rapMOHMKe 1-ro nopsiika (OCHOBHOW rapMOHUKE),

m  MakcrmanbHoe JOCTUrHYToe 3HadYeHne koadhpuumeHTa rapMoHUK UM UHTEPrapMoHuK (Belpaxaetcs B %f nnun %r),
= AMNNUTYAa rapMOHUKM UMW UHTEPrapMOHUKU.

MSV: ona otobpaxeHus cnekTpanbHOro YpoBHS (KPMBOW) U CPefHEKBaApaTUYHbIX 3Ha4YeHU Ha Yyactotax MSV1 n MSV2, HacTpoiika
KOTOpbIX onucbiBaeTcs B § 4.8.1.

Ie IOZ Ona yBernndeHnsa nnm ymeHbLllueHns mMacltaba r’mcTorpaMmbl B %.

l.lllu...: Korga hunbTp MHAMKALMN OTHOCUTCS TOMbKO K ogHom dase (L1, L2, L3 unu N), naHHas dyHKUMa ucnonb3yetcs Ans otobpaxeHus/
yOaneHusi UHTEPrapMoHWK.

X ~
I&.: B 3aBucumocTu oT MSV gaHHasa yHKUMa ucnonb3yercs Ana otobpaxeHus/yaaneHuns wabnoHa npegenbHbIX 3HavYeHu ypoBHsa V
unn U B COOTBETCTBMM C HACTPOEHHOM YacToTow (cMm. § 3.9.1.).



Homepa kaHanos -1/ aenaioTcs MHOUKaTOpaMn HacbILWEeHUA. DoH Kpyra okpaLiuunBaeTcd . , KOraa HacbllweH MSMepﬂeMbIVI KaHan mnu
Nno MeHbLUEN Mepe OAWH KaHar, VICFIOJ'Ib3yeMbII7I Ansa BblYUCINEHUA.

[ns nepemelleHns Kypcopa nopsiaka rapMOHUKM UCNOnb3ynTe KHonkv <« B. [Ina nepemMeLLeHns Kypcopa B Ha4ano Unm KoHew, aKkpaHa
(war B 32 rapMOHUKM) UCNOMb3yWTe KHOMKY <« <« nnu » ».

[0na nsmeHeHus punsTpa MHAMKaLMU UCTONb3yNTe KHOMKU A V.

1

PacueT rapMoHUK HaumMHaeTcs npu 3anycke npubopa. s cbpoca sHa4eHUn HAXKMUTE Ha KHOMKY @

71. PUNbTP UHOUKALNU

(DMJ'Ipr MHAUMKauunn 3aBUCUT OT Bbl6paHHOl;1 CXeMbl NOAKITIOYEeHUA:

Cxema
noaKnYeHns

DunbTP MHAMKaLUN
ansa yHkummn V

DUNLTP HAMKaLUN
ansa oyHkumn A

dunbTp
NHOVKaUUM ans
dyHKummn U

DunbTP MHAMKaLUN
ansa dyHkumn MSV

OpHodbasHas 2-npoBogHas

L1 (6e3 Bo3MOXHOCTM
bIbopa)

L1 (6e3 Bo3MOXHOCTU
BblGOpa)

L1 (6e3 BoamoxHoCTU BbiGOpPaA) B pexume V

OpHodpasHas 3-nposogHasa | L1, N L1, N - L1 (6e3 BoamoxHocTU BbibOpa) B pexume V
L1 (6e3 BoamoxHocTn | L1 (6e3 Bo3mox-

[ByxdasHas 2-nposogHas | - BLIGOPa) HOCTH BLIGOpa) L1 (6e3 BoamoxHocTH Bbibopa) B pexxume U
L1 (6e3 Boamox- | L1, L2 B pexume V

Rsyxtpasrian 3-nposopnas | 2L, L1, L2 2L, 11,12 HocTu Bbibopa) | L1 (6e3 Bo3MoxXHOCTM Beibopa) B pexkume U
L1 (6e3 Boamox- | L1, L2 B pexume V

Rsyxdpasras 4-nposoaras | 2L, L1, L2, N 2L, L1, L2, N HOCTM BblGOpa) L1 (6e3 Bo3amoxxHOCTU BbIOOPa) B pexxume U

TpexdasHas 3-npoBogHas | - 3L, L1,L2, L3 3L, L1,L2, L3 L1, L2, L3 B pexume U

TpexdasHas 4-npoBogHas | 3L, L1, L2, L3 3L, L1,L2,L3 3L, L1,L2,L3 L1, L2, L3 B pexxumax Vu U

TpexdasHasa 5-nposogHas | 3L, L1, L2, L3, N 3L,L1,L2,L3,N 3L, L1,L2,L3 L1, L2, L3 B pexxumax V n U

7.2. TIPAMEPbI 3KPAHOB

Hwke npefcTaBneHbl HECKOMBLKO NPYMEPOB aKpaHa Ans TpexdasHon 5-NPpoBOAHON CXeMbl MOAKMIOYEHUS!.

®PyHKuma V ¢ punbTpom MHankauum 3L

A L. 50.00Hz 14002201059 © 60
@ THD 0.001%f = THD 0.001%f @ THD 0.000%f
MHdopmauusa o rapMoHvke Homep vd 0.126V vd 0.119V W
3 (yka3aHa Kypcopom): -*»
m Ko3(hPrUMeHT rapMoHuK (%f unu %r), 100%] =
m yron casura ¢as no OTHOLUEHUIO 3L
K rapMOHMKe NepBoro nopsiaka, 0% v
®  MaKkCUMManbHbI KO3(PULNEHT | \ &
rapMOoHWK, o%-L{L I H HTHTJTUTJTﬂﬂxﬂmr‘hwhﬁﬂ Lol Tl T T er g o
B aMnNnuTyga rapMoHuKK 3. 001 S 7 s At s s a7 s o1 25 25 o1 20 o1 BB
AaAvhodN LT o v e e o ke
v A U My, O 2 g i
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| Orubarolias makcumyma
rapMOHUYECKMX COCTaBMAOLLMX.

L/ npl/lcyTCTByIOT rapMoOHUKN bonee Bbl-
COKOro nopsaka.




dyHkums A ¢ punsTpom nHankaumm N

50.00Hz 19/06/23 11:00 & G+

A L.
THD 0.052%r

MHdopmauusa o rapMoHuke Homep

0 (DC), ykazaHHOW KypCOpOM. N

m  KO3PDULMEHT rapMOHUK (%r), N
B MakCuMManbHbI KO3 PULUNEHT o
rapMOHWK,
m aMnnuTyga rapMoHukm 0. .
v A 2 2 Bl
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Mepuopn otobpaxkeHns rmctorpammel coctasnseT 200 Mc unu 3 ¢ B 3aBUCMMOCTM OT BbIGpaHHOW HAaCTPOWKK, Kak yka3aHo B § 4.8.1).

®yHkuusa U ¢ dpmunsTtpom nHamkauum L1

Py
©® THD 0.001%f
0.220V

@

50.00Hz 19/06/23 11:00 < G

Ud

3L

L1
L2
3
MHdopmauus o rapmoHvke ~ [ "'
Homep 5 (ykasaHa Kypcopom). I R S,
7 9 1" 13 15 17 19 21 23 25 27 20 31 B
A unos™ 9 >
v A U (msv [ o 2 8 b
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®yHKkuusa U n uHteprapMoHuka l.llm... ¢ omnsTpoMm nHAnKauum L2

Tﬂ [T 50.00Hz 19/06/23 1057 © O
v THD 9.070%f
ud 1.007v
Q!P
100 % . &
i aL
L1
MHdopmauumsa 06 ymcno nHteprapmo- s0%-] \ L2
HUKa 7 (yKa3aHHbIX KYpCOPOM) < | H L3
N v
Mexay rapmoHukamn 7 1 8. } [ T | 11 ‘HfTTTTTTTﬂTT[TTTﬂrﬁTrmrmrmﬂmm
DC 1 3 5 7 9 1" 13 15 17 19 21 23 25 27 29 31 3
A udnors O s >
v A U [(mw[ 0 e ;A T
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[nsa BbIxoga 13 yHKLUN IJlluu. eLe pa3 HaXXMNTE Ha KHOMKY I.|.|.|.I.|.|.|..



®PyHkuua MSV-V ¢ unsTpom nHaukaumm L1

KonTponupyemas(-bie) yactota(-bl) @ I 50.00Hz 14102120 1305 © 0o WD)
MSV, yactoTta, MrHOBEHHOE 3Ha4eHue, MSV® 0.000V MSV® 0.000V
MaKCUMarbHOe 3HaueHue, AOCTUrHY- 200Hz max 0.000V 3000Hz max 0.000V

4»

TO€ C MOMEeHTa nocneaHero 06poca.

250V -

L1

125V L2

L3
v T T
0 1 2 3kHz

3HaueHue B NONOXeHUN Kypcopa. N

) 145Hz  RMS 30mV  max 7.642V >
v ] Msy, [ O 8 g
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dyHkuua MSV-U c domnsTpom nuamkaumm L1

E ™ 50.00Hz 1400220 11:01 ¢ G5
MSV ® 0.000V MsSv @ 0.000V
1615 Hz max 41.23 V 745 Hz max 86.75 V

-« L~ OrubatoLas KpmBon. To, YTO HaxoauT-
csi Bbllwe, HeBepHo. Cm. § 4.8.1, 4Tobbl
HaCTPOUTb AAHHbIV LIABMOH.

3HaueHme B NONOXEHUN Kypcopa. |

1

910Hz RMS 42.17 V max 9196V [»
Vi ] Msy, | © 2 g
PucyHok 96

[ns Bbixoga n3 dpyHkuumn MSV, ewle pas Haxmute Ha kHonky MSV.



8. MOWWHOCTb

Pexxum nHgmkaumm nokasatenen MOLLHOCTU no3sonseT otobpaxatb pesynbraTtel uamepeHust mowHocTn W 1 pacyetoB koadpunum-
eHTa mowHocTu PF.

8.1. ®UNbTP MHONKALIUU

@Mﬂpr WHOWKaLUn 3aBUCUT OT Bbl6paHHOI7I CXeMbl NOAKITHIYEHUA:

MogkntoyeHune PunbTp MHAMKALUN

OpHodbasHasa 2-npoBogHast
OpHodpasHas 3-npoBogHas | L1 (6e3 Bo3MOXHOCTM BbIGOpa)
[ByxdasHas 2-npoBogHas

[ByxdasHas 3-nposogHas

[ByxdasHas 4-npoBogHas 2L L2 2

TpexdasHasa 3-npoBogHas >

TpexdasHasa 4-npoBogHas

TpexdasHas 5-npoBoagHas 3L, L1,12,13,2

®unbTp X NO3BONSET y3HATb 3HAYEHUE BO BCel cucTemMe (Ha Bcex dasax).

8.2. NPUMEPbI 9KPAHOB

Hwxe npefcTaBneHbl HECKOMNBKO MPUMEPOB 3KpaHa B 3aBUCUMOCTH OT ounbTpa MHAMKALMK, BbIOpaHHOTO Ans TpexdasHon 5-npoBogHow
CXeMbl MOAKIHYEHUS.

[na nsmeHeHus punsTpa MHAMKaLMU UCTIONb3YNTe KHOMKU A V.

®yHkumna W ¢ counsTpom nHamkaumm 3L

™ W 50.00 Hz 13/01/2514:30 < O bl D)
P: akTMBHas MOLLHOCTb.
Pdc: moLHoCTb HOCTOHHHON . . o~
y OUNLTP MHAUKAUWK.
COCTaBISOLLEN (ECTU MOAKMIOYEH AATHUK T~ w 5844 6758 6048 i "z p
NSt U3MEPEHUS NOCTOSHHOTO TOKa). at
Q,: peakTBHas MOLLIHOCTb. Q) -818 75 68 U
D: MOLLHOCTb UCKaXKeHUS. =
D (var) +18.7 +43.1 +13.4
N: HeakTMBHas MOLLHOCTb. Z
N(var)  +839 +106.6 +o7.7 v
S: nonHasi MOLHOCTb.
S (VA) 590.1 684.2 701.6 | W3mepeHus geuratens.
PyHKUMN. N
N\ w PE [0)
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®yHKuusa PF ¢ dmnsTpom nHankaumm 3L
& W 50.00 Hz 13/01/25 14:30 B =
PF: koapcpmumeHT mowHocTn = P/ S.
DPF vmn PF, nnn cos @: koa(pnUMEHT MOLLHOCTU NepBo @ m 2™ @~
rapMoHukun. O6o3HadYeHne BbIOMpaeTcsa B HacTpowikax (cm. § 4.8.1). [ pF -0.990 -0.988 -0.990 A
tan @: TaHreHc yrna cgsura das. DPF -0.890 -0.989 -0.890 3L
@, Yron casura das Mexay HarnpskeH1em 1 TOKOM. tang +0.141 +0.147 +0.139 —
Pua () -172.0 -1716 -1724 L;
v
w PF [0]
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PunbTp MHAMKauum L1

PunbTp MHAUKaUum X

Cymma MolHOCTel Ha 3 kaHanax.

DyYHKUMA aBUraTenb

Tﬂ w 50.00 Hz 13/01/25 14:30 R =
(OO
P (W) -583.2 PF -0.990 A
Poc (W) +15 c0s @ -0.990 st
L1
Qs (var) -81.8 tan @ +0.140 n
D (var) +4.8 o (®) -172.0 L;
N (var) +82.0 v
S (VA) 588.9
w PF [0]
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™ W 50.00 Hz 13/01/25 14:30 =
\\C: 2
W) -1.954 k PF -0.990 a
DPF -0.990 ﬁ
Q (var) -0.278 k tan ¢ +0.142 ti
D(var)  +0.020 k 3
N (var) +0.278 k v
S (VA) 1.974 k
w PF [0}
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E 13001/25 1500 © O oy
OnekTpuyeckasi MowHocTb (W) +78.29
MexaHuyeckas MolHocTL (W) +29.40
KA (%) 37.6
CxopocTtb (RPM) +2993
KpyTswumii momeHT (Nm) +0.094
w PF o) 0]

L Haxmute Qﬁ 4YTOObLI BBECTU
napametpbl Asuratens (cm. § 4.8.4).

PucyHok 101

3anonHute nacnopTHy cbopMy, 3aTeM BEepPHUTECH K (byHKLJ,I/II/I ABuraterib, HaXXaB KHOMKY BO3BpaTa @

BbINonHeHHbIe n3mepeHna ,D,eI7ICTBVITeJ'IbeI Aana osurartena:

m C2,4,6 unn 8 nontocamu,

m pabGoTatoLlero B ropsiieM pexume (> 2 4 paboTbl) U B peXUMe NOCTOSIHHOTO TOKa,

m  HarpyxeHHoro 6onee yem Ha 20%.



9. SHEPI'UA

Pexxum nHavkaumm nokasarenemn SHEPrnn No3BOJIAET NOACHUTATb SHEPIruto, Kak BblpaﬁaTblBaeMy}O, Tak u n0Tpe6nﬂemyro 3a onpe-
OeneHHbIN Nepoa BPpEMEHHU, a Takke yKa3blBae€T COOTBETCTBYIOLLYIO LIEHY.

A Wn 50.00 Hz 13/04/21 12:41 EEr =
@D m 2 w @ w » (Dl/lﬂpr MHOWKaunn.
Ep (Wh) 0.000000 0.000000 0.000000 =d
Eppc (Wh) 0.000000 3L
Eqr(varh) £ 0000000 £ 0000000 £ 0.000000 —
4 0000000 #+ 0000000 % 0.000000 —
Ep (varh) 0.000000 0.000000 0.000000 -
Ex (varh) 0.000000 0.000000 0.000000
Es (VAh) 0.000000 0.000000 0.000000
% | &8 (s wh [(© g 0
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Q): ONS AOoCTyna K HAaCTPONKe nokasartenemn aHepruu.
YT106bI U3MEHWUTHL HAaCTPOWNKY, NOACHET HE OOMMKEH HaXoAUTLCA B Mpouecce BbINONHEHUS unn 6biTb npuocTaHosneH. CHavana ero
HeobxoamMMo copocUTb.
[MoacyeT aHeprun, faxe NPUOCTAHOBIEHHbIN, BCErga HaxoaMTCs B aKTUBHOM pPeXUMe 1 NpensaTcTByeT OTKM0YeHNo npubopa, nave-
HEHWIO HaCTPOVIKN 1y NPOoduns nonb3oBaTerns.

GE: notpebnaemas aHeprusi (Harpy3kon).
GE': BblpabaTbiBaeMast aHeprusi (MCTOYHUKOM).
: LeHa noTpebnsiemon nnu BbipabatbiBaeMo SHEPruu.
. ansa cbpoca nogcyeTa aHepruu.
: ANsi 3anycka NnofcyeTa SHepruu.
: AN NIPUOCTAHOBKM NOACHETa SHEPTUW.

9.1. PUNbTP UHOUKALIUA

CDMJ'Ipr WHAWKauun 3aBUCUT OT Bbl6paHHOl;1 CXeMbl NOAKIIYEeHUA:

MogkntoyeHne DunbTP MHAMKaLUN

OpHogasHas 2-npoBoaHas
OpHodbasHas 3-npoBogHas | L1 (6e3 Bo3amMoXHOCTU BbiGopa)
[ByxdasHasa 2-npoBogHas

[ByxdasHasa 3-npoBogHas

[ByxdasHas 4-npoBogHas 2L L2, 2

TpexdgasHas 3-npoBoaHas >

TpexdgasHas 4-npoBoaHas

TpexdasHasa 5-nposogHas 3L, L1,12, 13,2

®dunbTp X NO3BONAET NPOM3BECTU MOACHET BO BCEN CUCTEME (Ha BCcex hasax).

9.2. MIPUMEPbI 3KPAHOB

Hwke npeacTasneHbl HECKOMbKO NPUMEPOB 3KpaHa B 3aBUCMMOCTU OT (oUIbTPpa MHAMKALMK, BBIBPaHHOTO AN TpexdasHow 5-npoBogHoM
CXeMbl NMOAKITHYEHUS.

[nsa nameHeHnsa unstTpa MHAUKALMKN NCNONb3YNTE KHONKN A V.

HaxmunTe Ha KHOMKY @, 4YTOObI HA4YaTb NoacyeT Heprun.



®yHkuua Wh ¢ ounstpom nHgmkaumm 3L

[ata v Bpems Hayana nogcyetra -7

n, B cny4yae HeobxoaMMocCTH,
Aarta n BpeMsa OKOH4YaHuA.

Motpebnsiemas aHeprus. —|

WWh
/

® 13/04/21 12:42

13/04/21 12:44

®yHkuua Wh ¢ oumnstpom nHamkaumm L1

E,: akTuBHas aHeprus.
E,c: @HEPrusi NOCTOSAHHOW COCTaBns-
fowen (ecnv NOAKMYEH AaTdMK Ans
M3MEPEHUS! MOCTOAHHOIO TOKa).

E,; peakTuBHas (MHAYKTMBHAA 4acTb
M eMKOCTHasi 4acTb T).

E,: 3HEPrna UCKaXeHNs.

E,: HeakTBHas aHeprus.

E,: nonHas aHeprus.

® 13/04/21 12:42 @ 13/04/21 12:45

0l0O)] o=am
Er (Wh) 0.000000
Eppc (Wh) 0.000000
Eor(varh) £ 0.000000
+ 0.000000 %
Ep (varh) 0.000000
Ey (varh) 0.000000
Es (VAh) 0.000000
S g=9|[@=0 Whn

0.000000
3.845265

-0.224363
-3.853172
-27.70136

©

1 ™ 2 ™ @ w
A
Er (Wh) 1.944596 2154909 2.080889
3L
Eu(varh) 5 1.877197 2345577 5 2.047980 —
+ 0000000 + 0.000000 % 0.000000 —
Eb (varh) 58.81343 73.05754 64.04351 v
En (varh) 58.84338 73.09517 64.07623
Es (VAh) 58.87552 73.12695 64.11001
}9:—» <3 Wh (@ g @
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A W [  5000Hz 13/04/21 12:45 =

3L

PyHKUUA (@ ¢ PUNLTPOM UHAMKaUUK X

CymmasHeprum Ha 3 kaHanax. |

BantoTta BblOGnpaeTcs
B HacTpovikax (cMm. § 4.9.6).
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(A wn
V2@ g=gnr
Er (€) 0.00
Ear (€) g 000 £
+ 000 #
Eo (€) 0.00
En (€) 0.00
Es (€) 0.00
& g=9 | §+b | Wh

=y

0.01

0.00
0.00
-0.00
-0.00
-0.01

[(©]

(1) —_50.00 Hz 13/04/21 12:45
Qmm 12:42 © 13/04/21 12:45

Gelds )

3L
L1
L2
L3
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— YkasblBaeT Ha BbIMNOSIHEHNE

noacyeTa aHeprun.

— BblpabatbiBaemas aHeprus.
~ [MoTpebnsiemas aHeprus.

| [Ins copoca 3HayYeHu.

— YKa3blBaeT Ha NPMOCTaHOBKY noacyeTa

QHepruun.



10. PEXXUM TPEHOOB

Pexxum Tpengos No3BONSET 3anucaTb AUHAMUKY U3MEHEHNS BENNYMH, BbIOpaHHbLIX B HAcTporikax (cM. § 4.9.2), 3a onpeneneHHbin
nepuog BpeMeHu.

Mpnbop CA 8343 moxeT 3anucbiBaTb 6OMbLLOE KONMYECTBO TPEHAOB, KOTOPOE OrpaHMYMBAETCH TONbKO 06beMOM namsiTn SD-kapTbl.

Ha rmaBHOM akpaHe oToGpaXxaeTcsi CMCOK yXKe BbINOMHEHHbIX 3anvceil. B faHHOM nprMepe ux noka Her.

K A C— 7 1304211334 EEr=
(IE5 crMcoK 3AMMCEN C OUKCALMER TPEHROB )

HeT yukna ans otoBpaxeHus

g [& E feifg
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10.1. 3AMNYCK 3AMNMUCHU

1
Haxmmre Ha b Ans NporpaMmMm1poBaHust 3arnmcu.

; ™ 7 1304211335 =
Pexnm QuickStart ana Hayana 3anu-

CM TpeHza, 3anporpaMMMpOBaHHOTO ([_reacukTPEHDA )|, ns wactpoiikn sanucn.
B kOHpurypaumm (§ 4.9.2), B TedeHne
cnepytowmx 10 cekyHa. o7
13/04/21 13:37 | J

HacTpoiika

ano

Kone 13/04/21 13:38
Mepwvog, 200 ms
[na nameHeHnst 3anncbiBaeMbixX < Nmsi TRENDO1 .
BENUUNH [ns 3anycka HaCTPOEHHOW 3anncu
’ \ / B [aTy, 3anporpaMMnpoBaHHYo
oy ) = [Ty ® Ha JaHHOM 3KpaHe.
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HaCTpOIZKa Nno3BoOSIAET BaM 3aaaTb.

m  CMUCOK BEMWYMH, NOANexaLLmx 3anmcu (Bcero 4 BO3MOXHbIX Crvcka). Haxmute Ha QI' YTOObl UIBMEHUTL TEKYLLWIA CMUCOK.

OaTy v Bpemsi Ha4ana 3anucy, He paHee KOHLa TekyLen MUHYTbI + OgHa MUHYTa,

Oaty v Bpemsi OKOHYaHUst 3anucw,

nepuwoa 3anvcu B npegenax ot 200 Mc Ao 2 YacoB, KOTOPLIN onpeaensieT kayecTBO MacluTabnupoBaHus,

Ecnu nepuog 3anucy npesbiliaeT NPOAOKUTENBHOCTD 3anucu, To Npubop U3MeHsIET AaTy OKOHYaHUs, YTOObl y4ecTb BECb Nepros
3anucu.

Ecnu 3anporpammupoBaHHbI Nepro NpeBbILLAeT OgHY MUHYTY, 3anncb HAYHETCSA HE paHee, YeM Mo UCTEYEHUN TEKYLLEero nepuoaa
MAC OAWH MONHBIA Nepuog,.

m  VMS 3anucu.



HaxmuTe Ha E] 3anucb Ha4yHeTCs B 3anporpaMMUpoBaHHOe BpeMs, ecnin Ha SD-kapTe AoCTaTo4HO MecTa.
nu naxmute ‘5(1] YTOObI HaYaTb 3annchb B GnivxarLme 10 cekyHA, UCMONb3yst HACTPOWMKKU, HAacTpoeHHble Ans QuickStart.

X YyKa3blBa€eT, YTO 3anuncb 3anporpam- —|
MUpPOBaHa, HO ellle He Hayarnachb.

YKa3blBaeT, YTO 3anncb
BbIMNOJTHAETCA.

Bo BpemMa OXnaaHua 3anncu CBETOBOW MHOUKaTop E[E] N S vmuraer.
Bo Bpems 3anucu oHun ropaT NOCTOSAHHBIM CBETOM.

Mo oKOHYaHUW 3anncK oHM racCHyT.

3anuncb BbINOMHAETCA. —

(& RO 1304211336 =
[_I4_TPEHITE PEXUME OXKMIAHUS )
HacTpoiika T_Q’.
Hauano 13/04/21 13:38
KoHewy 13/04/21 13:39
Mepvog 200 ms
Umsa TRENDO1
w [ns ocTaHOBKU TeKyLLEen 3anucu.
AR D = =] @/
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. =4 — 13/04/21 13:38 O+l O
[ =] WOL[ECCE ]
[~ Xopa BbINOMTHEHMS 3aMnCu.
HacTpoiika T_Q’.
Hauano 13/04/21 13:38
Komey 13/04/21 13:39 ot
Mepvog 200 ms
Ymsa TRENDO1
A D = H @)
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[na obecnevenns cootBeTcTBUA cTaHaapTy MOK 61000-4-30 HeobxogmMmMo, YTOObI 3annMcK TPEHAOB BbINOSHANUCL NPU CREeayoLwmnx

YCIOBUSIX:

B M3MepeHne HacToTbl AOJHKHO NPOMN3BOAUTLCA KaXable 10 CeKyHAa,

m  [omkHbl 6bITb BblOpaHbl BenuinHbl VRMS, URMS 1 ARMS.

10.2. CMUCOK 3AMNMUCEN

HaxmunTe Ha = AN NPOCMOTPaA BbINOMHEHHBIX 3anucen.

Wmsa, gata u Bpema Havana, \|
[ara 1 BpeMsi OKOHYaHus1 3anmcu.

[ns npocMoTpa pasHbiX CTPaHMLL. <

P y== L1 16/04121 10:59 e
[ = cnrcok 3ANUCEN C ®UKCALIMEN TPEH,0B ]
TRENDO1 13/04/2113:38 > 13/04/21 13:39 P |
TREND02 13/04/2113:41 > 13/04/21 13:42
TRENDO3 13/04/2113:44 > 13/04/21 13:45
TRENDO4 13/04/2113:47 > 13/04/21 13:48
TRENDOS 13/04/2113:52 > 13/04/21 13:53
TRENDO6 13/04/21 13:58 > 13/04/21 13:59 | [nsa ynaneHus seibpaHHomn sanumcu.
g E | - | i}
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Ecnu koHevHas garta BblgeneHa KpacCHbIM LIBETOM, 3TO O3Ha4aeT, 4YTo 3annCb He yaariocb 3aBepLUUTb B 3aaHHYI0 KOHEYHYH AaTy. YTt00bbI

y3HaTb, YTO O3HaAYaEeT YKa3aHHbIN HOMEP, BOCMNONb3yNTECH CUMBOIIOM B CTPOKE COCTOSIHMA unn obpatuTtech k § 21.11.

YTobbI CTEpETb Cpa3y BCe 3anvcu TpeHaoB, cM. § 4.4.



10.3. Y“TEHUE 3AMNMUCH

Bb|6epv|Te M3 CNKUCKa 3anucCb ANA YTeHUA U HaXXMUTE Ha KHOMKY NoATBep>XXaeHUA @, 4YTOObLI €€ OTKPbITb.

™ L~ 1 160421 1132 e
(&> nAPAMETPbI 3AMMCH )

’ | HanomwuHaHue uHdgopmauum
Ms TRENDO8

O 3anucu.
Hauano 13/04/21 14:19
Kowney 13/04/21 14:20
Mepuop 200 ms
Ons NPOCMOTpPaA pasHbIX CTpaHuu. L Cnu1CcoK 3anncbiBaeMbIX BEMUYMH.

N

\1/2
g & Bz Aws  Uns  Ves A Ve
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Onsa npocmMoTpa ANHAMUKU U3MEHEHNA BENUYNHDI, Bbl6epI/ITe BENUYUHY.

Bocnpou3sBeaeHve TpeHa BO BpeMsi 3an1cyt UMEEeT HECKOMbKO OrpaHUYeHW: faHHbIe MOTyT ObITb OCTYNHbI hparMeHTaMu Bce Gonbluei
OTVHbI, NO Mepe BbinonHeHus 3anucu: nepeble 30 cekyHa, 3aTeM 1 MUHYTa, 3aTeM 5 MUHYT, 3aTeM 15 MUHYT 1 T.4., O Mepe BbINOMHEHUS!
3anucu.

Hwxke npegcTaBneHbl NpUMepbl 3kpaHa Anst TpexdasHon 5-npoBoAHON CXeMbl NOAKITHOYEHNS.
[nsa nameHeHnsa ounstTpa MHAUKALMKN NCNONb3YNTE KHOMKN A V.

Kypcop no3Bonsiet y3HaTb 3Ha4eHus Ha 0TOBpaKaeMbIX KPUBbIX.
[nsa nepemelleHnsi kypcopa Ucnonb3yiTe KHomku <« b,

IG) IG)Z Aana ysennyeHuna unm ymeHblleHUs LWKarnbl BpeMeHW. Bo3moxHOCTb MaCLIJTa6I/IpOBaHI/I9| 3aBUCUT OT 0ObeaUHEHHOIO WHTepBana
BpeMeHN N NPOaOJDKNTENTIbHOCTU 3anucu.

AZ yKa3blBaeT Ha BO3HUKHOBEHNE I'Ip061'leMbI BO BpeM4A 3anucu. Ecnn BENMMYMNHY He yaarnocb npaBwuiibHO 3anucaTtb, OaHHbI CUMBON
0To6pa>|<aeTC$| Hapg BCeEMU BENUYNHAMMU.

1 Korga onutenbHoOCTb 3anucu Benvka (60r|ee CyTOK), Bpema 0T06pa>|<eHm| KPUBOW MOXET COCTaBMATb 40 AECATU CEeKyHA,.

(] <
1 I'IepBble OaHHble 6yﬂ,yT OOCTYMHbI HE paHbLUe, YeM MO OKOHYaHUK nepuoaa 3anucun, KOTopbiv MOXET ONMNTbCA 0 2 yacos.

Mpunbop CA 8343 BbINOMHSAET 3anucu B cOOTBETCTBMM cO cTaHgaptom M3K 61000-4-30, pegpakums 3, Monpaska 1 (2021). OcHoBHOM
BPEMEHHOWN MHTepBan namepenusi coctaenset 10 neprogos (ans cetu yactoton 50 u) unm 12 neprogos (ans cet yactoton 60 u).
Pesyneratbl 3TUX n3MepeHuin 3ateMm obbeanHaAT Ha nHTepsane 150 neproaos (ansa cetn yactoton 50 My) nnn 180 nepunopos (ans cetn
yactoTou 60 I'u), a 3aTem Ha nHTepBane 10 MUHYT U T. 4. Kpome Toro, n3amepeHust NOBTOPHO CUHXPOHM3NPYHOTCS Npu Kaxkaon 10-MUHyT-
HOW OTMETKe, Npu 3TOM nepekpbiBatoTca TN 1 (M3mepeHuns Ha nHtepsane 10/12 neprogos) u Tvn 2 (M3mepeHnst Ha nHTepsane 150/180
nepuogos). Mpnbop CA 8343 npeactaBnsieT UsMepeHns B NOCTOSAHHOM Lwikane Bpemenu (0,2 ¢, 1¢, 3 ¢,..., 2 4).



FapMoHuKM Toka 5-ro nopsigka (A-h05) npu BknoyeHun punbTpa MHaMKauum 3L

Kypcop.

3HauveHust Kp1BbIX
B MOMOXeHUN Kypcopa.

A= O ©

28/05/21 15:00:00.0

I 01/07/21 11:44 Bk
A-h05

>

~N 1131 %f
\ 12h Oh

3.744 %f

2.437 %f |

M -
Mo

3L

L3

<« @ 3039% @

T
12h Oh

3.439%f @ 1.740 %f >

KPS

21
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®dasHble HanpsbkeHus (Vrms) npu BKIOYeHUU punbTpa MHamMkauum L3
Mpw kaxxgon 3anvcy 3HavYeHNs ANns Kaxaon hasbl yCTPOMCTBO Takke 3anucbiBaeT MYMHUMAanNbHOe U MakcumanbsHoe 3HadeHusa CK3, name-

peHHble 3a nepuof. IMeHHO 3Tu Tpu KpUBbIE NMoKa3aHbl Ha PUCYHKE HUXKE.

KpuBasi MakcMmarnbHbIX 3HA4YEeHUA. ]
p —
KpuBas MMHUManNbHbIX 3HAYEHUN. ]

3HayeHUst B NOMOXeHUM Kypcopa
(MMHMManbHoe, cpenHee
1N MakcumMarnbHoe).

®da3sHble HanpsxeHus (Vrms) npu BknovYeHun ounbrpa nHamkauum L1 n d

A= B ©

29/05/21 03:45:00.0

EE  01/07/21 10:20 6 lda

Vrms

R

<

n
R
[
o
<
I
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] <

L. -
j

DUNbLTP HAMKaAUNUN.

> 1« Ans MaclTabupoBaHus

Mo MUHUMYMY KPUBOW MUHUMATbHBIX
3HaYEeHUN.

> 1 <. ana maclTabuposaHus

No MakCUMyMy KPVMBOW MakCUMarnbHbIX
3HAYEHUN.

A=
03/03/20 12:19:31.8

03/03/20 12:19 & S5

Vrms

2300V

W L1
oo W L2

2299V

< 230.0V

< 230.0v < 230.0v L4

— [lonoxeHue okHa npocMoTpa B 3anncu.

ST«

21
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AkKTUBHas mowHocTb (P) npu BKNOYeHUN punbTpa MHaMKaumMm X
MokasaTtenu MOLLHOCTH, KaK 1 3Heprum, oTobpaxatTcs B BUAE MTMCTOrpaMMbl.
[nuTenbHOCTb NONockl cocTaBnsaeT 1 cekyHAy Unu oavH NepuoA 3anuncu, ecnu oH npesblwaeT 1 c.

[ns oToBpaxeHus nokasatenen -
aKkTMBHOW aHeprm (E,).

A T ] 04003201046 © 0O1o 63

04/03/20 10:44:30.0 P

+75.00W

-«»

L1

L3
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CyMMapHbIi nokasaTtesnb akTuBHoW aHeprum (E,) npu BknoYeHun punstpa mHankaumm X

|
HaxxmunTe KkHonKy Z.

]
m [lepemecTtuTe Kypcop B KOHeL, cymma
]

MNepwuoa, yunTbiBaeMbIn -
npwv NOACYETE IHEPTUN.

CymMMUpoBaHMe akTUBHOW SHEPTn |
3a BbIOPaHHbI MHTEPBAN BPEMEHU
(ogHa MuHyTa).

YcTaHoBMTE Kypcop B Ha4Yasno CyMMapHOro AvanasoHa.

pHOro AnanasoHa sHepruu.

MToroBein nokasatenb 0To6pa>|<aeTC$| no Mepe noacyeta.

KoadhduumeHt mowHoctu (PF) npu BkntovyeHuu cdomnstpa nHamkaumm L1

'W L~ C————1 0403201045 < 0G5
04/03/20 10:23:00.0 Ep 04/03/20 10:24:00.0
=\ [lata Hayana u OKOHYaHWs
o CYMMVPOBaHUSI.
L3 \\
z CyMMMpoBaHne MoXeT
y NPON3BOANTLCHA MO KaXKXO0MN
25min 26mmin 27rmin 28rmin n3 (ba3 nnum nNo BCcem q)a3aM.
1.198 Wh >
z 2 2
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N BN B 0704190001 © 0o i

03/03/20 12:30:17.0 PF

aL
L1

L2
L3

1.000
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11. PEXXUM NEPEXOOHbLIX MPOLIECCOB

Pexxvm nepexofHbIx npoLieccos NO3BONSIET 3aNUCbIBaThb NepexoaHble NPOLECChl MO HAMPSKEHWIO UM TOKY B TEYEHWE onpeaerneH-
HOro nepuoda BPEMEHN B COOTBETCTBUM C BblIbpaHHOM HacTporikon (cM. § 4.9.3). MexaHuambl 3anycka pasbsacHsAoTea B § 21.9.

Mpnbop CA 8343 moxeT 3anucbiBaTb 60MbLIOE KONMYECTBO NEPEXOAHBIX NMPOLECCOB. OTO KOMMYECTBO OrpaHNYNBaETCs TONbKO 0ObEeMOM
namsatn SD-kapTbl.
Ha rmaBHOM 3KkpaHe oTobpaxaeTcsi CNUCOK YXe BbINOMHEHHbIX 3anucei. B gaHHOM nprMepe ux noka Her.

P& [—— T YY) EE
(B> cnmcoK sAMMCE# C OMKCALME# MEPEXORHbIX MPOLIECGC )

HeT yukna ans otoBpaxeHus

g & =R =
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11.1. SAMNYCK 3ANMUCHU

1
Haxmmre Ha b Ans NporpaMmMmnpoBaHust 3arnmcu.

F.ya® L 1 1604221 11:09 B

Pexwum QuickStart onsa sanycka (B rpAoMK NEPEXORHOMO MPOLECCA )
3axBara NycKOBOro Toka, 3anporpam-
MUPOBaHHOTO B HacTporkax (§ 4.9.3), Tun << IEPEXOMHI NPOLIECC [»
B TeueHue criegyrowimx 10 cekyHa. Marc. commectan s
Hauaro 16/04/21 11:11 — [1nsi HacTpomrKmM 3anuncu.
KoHeuy 16/04/21 11:12
[Ins n3amMeHeHns NOPOroBbIX 3HAYEHWNI Vit TRANSOS .
[nsa 3anycka HaCTPOEHHON 3anncu
HanpsKeHUst Unu Toka.
\ / B AaTy, 3anporpammMupoBaHHYI0
, Ha JaHHOM 3KpaHe.
& B W ® A P
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HacTtpovika no3BonsietT Bam 3agathb:

m  MaKcUMarnbHOe KONMYECTBO NepexofHblX NPOLLeCCoB Afs 3anucu,

m JaTy ¥ Bpems Havana 3anucu, He paHee KOHLa TeKyLLen MUHYTbI + OfHa MUHYTa,
m [JaTy ¥ Bpemsi OKOHYaHWUs 3anucu,

m  MMS 3anucu.



HaxmuTe Ha E] 3anucb Ha4yHeTCs B 3anporpaMMUpoBaHHOe BpeMs, ecnin Ha SD-kapTe AoCTaTo4HO MecTa.
nu naxmute ‘5(1] YTOObI HaYaTb 3annchb B GnivxarLme 10 cekyHA, UCMONb3yst HACTPOWMKKU, HAacTpoeHHble Ans QuickStart.

& T T 1 16004221 09:19 B
X yKasblBaeT, YTO 3anucb 3anporpam- —{E B TEPEXORHLI nPOUECC B PEXUME OXURAHS ]
MUpOBaHa, HO elle He Havanachb. .
O3Ha4aeT, 4YTO 3alnncb BbINONMHAET- o fEPExORmA POREe
cs. Makc. konuyectso 5
Hauano 16/04/21 09:20
KoHev, 16/04/21 09:21 | ol ﬂl‘lﬂ OCTaHOBKM TeKyLLl,e|7| 3anucu.
Nms TRANSO1
8% ] B
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Moka 3anncb HaxoQUTCs B peXUMe OXUaaHus, CBETOBON MHONKATOP S=® MUraeT.
Bo Bpemsi 3anuncu oH ropuT POBHbLIM CBETOM.
[0 OKOHYaHWUW 3aMnnUCK OH FracHeT.

A J W) 1604210920 B
[ H B ETCA NEPEXOAHbIA NPOLIECC
3annch BbINOMHSAETCH. — Xop BbIMOMTHEHNS 3aMNUCK.
Tun MEPEXOLHW NPOLIEC!
Makc. konuyectBo 5
Hauano 16/04/21 09:20
Kowey 16/04/21 09:21 o
Nms TRANSO1
% [ & H @)
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11.2. CMTUCOK 3AMNMUCEN

HaxmunTe Ha B O5na NpoCMOTpPa BbIMOJTHEHHbIX 3anucen.

A I [E— T VY7 IRT TR
((E5 crmcoKk 3ANUCER C OMKCALMER NEPEXOAHBIX MPOLIECCC )
Vmsi, Jata v Bpems Havana, TRANSO1 16/04/2109:16 > 16/04/21 09:17 )
AaTa 1 BpeMsA OKOHYaHMUS 3anncy. T\ TRANSO! 16/04/2109:20 > 16/04/21 09:21
TRANSO03 16/04/2109:40 > 16/04/2109:40  °
TRANS04 16/04/2109:43 > 16/04/2109:43  °
TRANSO05 16/04/2109:53 > 16/04/21 09:54
[N IPOCMOTPa PasHbIX CTPaHNL,. «| TRANSOS 16/04/2109:57 > 16/04/21 0957 | Ons ynanexus BbiGpaHHoON 3anucy.
Nfz /
- & a2~ B |
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Ecnu koHeuHasi faTa BblAeneHa KpacHbIM LIBETOM, 3TO O3HAYaET, UTO 3anuch He yAarnoch 3aBepLUNTL B 3a4aHHYH0 KOHeUHYo aaTy. Ytobbl
y3HaTb, YTO O3HaAYaEeT YKa3aHHbIN HOMEP, BOCMNONb3yWTECH CUMBOIOM B CTPOKE COCTOSIHUA Unun obpatuTtech kK § 21.11.

YT0ObI CTEpETb Cpa3y BCe 3anvcu NepexofHbIX NPOLEeccoB, cM. § 4.4,



11.3. YTEHUE 3ANNCU

Bb|6epv|Te N3 CN1UCKa 3anncCb AN YTeHUA U HaXXMUTE Ha KHOMKY ﬂOﬂTBep)KﬂeHMﬂ@, 4YTOOLI €€ OTKPbITb.

% nJ 2 ] 16/04/2111:23 B .
™ Kanan, Bbi3aBaBLUNiA
(69 cmoox saxeatos _— ] nepexopHbIii NpoLEece.

TRANSO9  7%) 0001 16/04/21 11:18:07.130.128 V1 | )

%) 0002 16/04721 11:18:10.220.548 A1 v
%) 0003 16/04721 11:18:16.060.068 V1 o
) 0004 16/04/21 11:18:18.910.139 V1 o PunsTp MHAMKaUMK.
) 0005 16/04/21 11:18:32.566.614 V2 &

[ns npocmoTpa pasHbIX CTPaHULL. N

BN

ol IR & B g Y
PucyHok 123

,D,J'Iﬂ N3MEHEHUA davmpra MHOWMKaUUN HaXXMUTE Ha KHOMKY I , d 3aTemM I/ICI'IOJ'Ib3yI;ITe KHOMKN A V.

V: ans otobpaxeHns BCcex NepexodHbIX NPOLEeCcCoB.

4 V: ons otobpaxkeHusi NepexofHbIX NPOLECCOB, BbI3BaHHbIX COObITUEM Ha OHOM M3 4 KaHaNoB HaNPSKEHNS.

4 A: ona oTobpaxkeHns nepexodHbIX NPoLEeCcCoB, Bbl3BaHHblE COObITEM Ha OAHOM U3 4 KaHanoB Toka.

L1, L2 nnu L3: gnsa oTobpaxeHuns nepexonHbIX NpoLeCcCoB, BbI3BaHHbIX COBLITUEM (MO HAMPSPKEHUIO U TOKY) Ha dhase L1, L2 unu L3.
N: ons otobpaxeHns nepexogHbIX MPOLECCOB, BbI3BaHHbIX CODbITUEM (MO HANPSXXEHWIO NN TOKY) Ha HerTpanu.

MoaTeepauTe BbIGOP, CHOBa HaXaB KHOMKY Y.

EN 7 1604211125 Bra
(3 crmcok saxeaToB )

TRANS09 0001 16/04/21 11:18:07.130.128 V1
av 4 OToBparkaloTcs TONbKO NepexoaHsble

3 0002 1604721 11:18:10.220.548 A1 /&’7 MPOLLECChI, BbI3BAHHbLIE COBLITUEM

¥ 0003 16/04/21 11:18:16.060.068 \/1 Ii: Ha cbase L1.

) 0004 16/04721 11:18:18.910.139 V1 L
L3
N

v

BkntoyeH pmnbTp MHankauum.

g & & (W8 Y
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Onga OTO6pa)KEHI/IFI nepexoaHoro npouecca Bbl68pMTe €ro N HaXXMUTe Ha KHOMKY noaTBepXaeHnqa @

Hwke npefcrasneHb! NpuMeps! akpaHa Ans TpexdasHoii 5-NpoBOLHON CXeMbI MOAKITYEHNS.

Kypcop no3BonsieT y3HaTb 3Ha4eHWs Ha 0ToBpakaeMbIX KPUBbIX.
[nsa nepemelleHns Kypcopa UCnonb3ynte KHoMkn <« ».

[nsa nameHeHnsa punsTpa MHOUKALMN NCNONb3YNTE KHOMKN A V.

le l®: ANA yBeNUYeHUA Unn yMmeHbLUeHUA LWKarbl BpeMeHN.



Co6bITMe NepexoaHOro npouecca Ha BCex KaHarnax HanpsbkeHust

3HaYeH1s B MOMOXKEHWUN Kypcopa.

[ns ycTaHoBKM Kypcopa Kak MOXHO
6nvxe K ToYKe 3anycka.

Kypcop. ~d

E a2 ——

0 15:27:23.644.812
>

03/06/2016:10 & &0k Wy
©200
—

I~

+562.6V

AL

e

-562.6V

L1
L3
N
v

-11.52ms 1

>t=T< >t=0<

=
=
=

o
3
v
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MacwTabrupoBaHue No Ha4YarnbLHOMY COOLITUIO

(A @ ©

10/06/21 11:53:19.236.349

10/06/21 11

:59

@ —
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KaHan, Bbi3BaBLUNI 3axBaT
nepexoaHoro npotecca.

[ns macwtabupoBaHusa cobbiTus,
BbI3BaBLUErO 3axBaT NepexogHoro
npotiecca.

MockonbKy HavanbHoe cobbiTe
HaxoauTcs Ha 3-M KaHane Hanpsixe-
HUSI, JAHHAsA KHOMKa akTUBHA TOMbKO
npwv BKNtoveHnn ounestpa 4V un L3.

e / Homep kaHana, Bbi3BaBLUEro 3axsaT NepexoaHoro npotecca.

+3744V A \
U MecTtononoxeHve macwtabupyemon obnacti B 3anucu.
av
\ A
0 \H‘\
2 Orunbatowasn npegbigywiero nepuoga. Korga kpusasi BbIXoguT 3a
N npegensl ornbatoLLen, 3anyckaeTcst 3axBaT NEPEXOAHOro npoLiecca.
v
-3744V
< +o03ms @ -1374v \
St=T | >0 &] EREaY 0 9 T Kypcop aBTomMaTvyecky ycTaHaBnNMBaeTCsa Ha Ha4YanbHoe cobbiThe.



12. PEXXUM NMYCKOBOI'O TOKA

Pexum nyckoBoro Toka @ MO3BOSSIET 3axBaTbiBaTb MYyCKOBbIE TOKW B TEYEHWE OnpederieHHOro nepvofa BpeMeHu B COOTBETCTBUM
C BblOpaHHo HacTporikon (cM. § 4.9.4) n 3anuncbiBaTb UX. YCNoBus 3axBaTa pasbsicHstoTes B § 20.11.

Mpunbop CA 8343 moxeT 3anuncbiBaTb 60MbLIOE KONIMYECTBO 3aXBaTOB MYCKOBOrO TOKa. OTO KOMYECTBO OrpaHUyMBaeTCsl TOfIbko 0ObeMoM

namatn SD-kapThbl.

Ha rmaBHOM 9KpaHe OTOﬁpa)KaETCﬂ CIMUCOK Yy>Xe BbIMOJTHEHHbIX 3axXBaTOB. B naHHom npuMmepe ux rnoka Her.

12.1. 3ANYCK 3AXBATA

™ = 7 o

16/04/21 09:57 < O Vda

[ £ CMMCOK 3AMMCE C ®UKCALMEN MYCKOBOMO TOKA

)

Hert yukna gns otoGpaxeHus

< [ E (B g
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[l
HaxmunTe Ha H Ona nporpaMMmpoBaHnA 3axeaTta.

Pexxum QuickStart gnsa 3anycka 3a-
XBaTa NMycKOBOro TOKa, 3anporpammu-
poBaHHOro B HacTpomkax (§ 3.10.4),
B TeyeHve criegytoimx 10 cekyHa.

[Insi nsMeHeHns1 MOPOroBbIX
3HaA4YEeHUN TOKa.

HacTtpovika no3sonsieT Bam 3agathb:

E NG ]

16/04/21 09:59 < OV

[ K PA®KK NMYCKOBOIO TOKA

)

Havarno 16/04/21 10:01 ot

Koweuy, 16/04/21 10:02
Makc. konu4ecTso 1
Pexum RMS + WAVE
Nvs INRUSHO1
\ (CUMBIILHAS AIUTENILHOCTL OAHOMO 3aXBATA: 0KONO 10 MiHYT
i B D = - |

— [na HacTpoviku 3axBara.

Onga 3anycka 3axsara, HaCTeHHOro

/| HaTexylwem skpaHe.
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m ATy U BpeMdA Hayala 3axBaTta, He paHee KOHUa TeKyLLI,eIZ MWHYTbI + OOHa MUHYTA,

naty U BpemMsa OKOH4YaHUA 3axBaTa,

|
m  OTHOCUTCS NU 3axBaT K cpefHekBaapaTuyHbIM 3HaveHnsm (RMS) unu k cpenHekBagpatnyHbiM (RMS) 1 MTHOBEHHBIM 3HaYEHUSIM,
|

nmM4a 3axearta.



HaxmuTe Ha E] 3axBaT Ha4yHeTCs B 3anporpaMMuMpoBaHHOE Bpemsi npu Hanuyium SD-kapTel B MOMEHT HaxaTusi KHOMKW, U ecnu

Ha KapTe ocTanocb 4OCTaTO4HO MecTa.
Wnn Haxmute

, UTOObI Ha4aTb cbeMky B brivkanume 10 cekyHA, ¢ HacTponkamu, 3agaHHbiMu Ansa QuickStart.

3axsar MYCKOBOIo TOKa HEBO3MOXHO 3anyCTUTb O4HOBPEMEHHO C 3annCbio TPEHA0B, NepexoaHblX NPOoLecCcoB, TPEBOXHbIX CUTHAroB UNn

3anncbio Ana MOHUTOPUHIa.

X yKasblBaeT, YTo 3axBaT
3anporpaMMupoBaH,
HO ellle He Havancs.

YKa3blBaeT, 4TO 3axBaTt
BbIMOJTHAETCA.

KoHey
Makc. Konn4ecTso
Pexum

%]

&

=

E =] B 1 1604211001 © O
: 7 TOK B PEXXVIME OXUOAHVS! ]
Hauano 16/04/21 10:02

16/04/21 10:03 ot
1
RMS + WAVE

INRUSHO1

]

ﬂ]‘lﬂ OCTaHOBKM TeKyLLero 3axearta.

3axBart BbIMOMHAETCH. |
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= {16/0‘!/21 1002 & o

[ =] WK B MPOLIECCE

)

Hauarno
KoHel

Makc. konuyecTeo

16/04/21 10:02
16/04/21 10:03 ot

1

XoA BbINOMHEHUS 3axBaTa.

3anuchk 3axBaTa HauMHaeTcs
npu NPeBbILLEHNN TOKOM
3anporpaMMUpPOBaHHOIO
MOPOroBOro 3Ha4YEHUsI.

12.2. CTIMCOK 3AXBATOB

Haxmute Ha B Ona NnpocMOoTpa BbIMNOJTH

ms, gata n Bpemsi Havana,
OaTa u BpeMsl OKOHYaHus 3axeaTta. \|

[lns npocMoTpa pasHbIX CTPaHMLL. N\

Pexum RMS + WAVE
Vs INRUSHO1
% D] = H @]
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€HHbIX 3aXBaToB.
P =] C___ 7 te0arii3s1 o oim
(B> cnncoK sAMMCEN G OMKCALIMEI MYCKOBOrO TOKA )

INRUSHO1 16/04/21 10:02 > 16/04/21 10:03 !

INRUSHO02 16/04/21 1349 > 16/04/21 1349 ©

INRUSHO03 16/04/21 13:59 > 16/04/21 14:00

INRUSHO4 16/04/21 14:05 > 16/04/21 14:05  ©

AN

=

| Ans ynanexus BeiGpaHHoro 3axsara.

]
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YT06bI CTEpeTb cpady BCe 3axBaTbl MyCKOBOMO Toka cM. § 4.4.

Ecnun koHe4Has oaTta BblgeneHa KpacCHbIM LIBETOM, 3TO O3HaA4aeT, YTO 3anncCb He yaarnocb 3aBeplnTb B 3a4aHHY0 KOHEYHYIO aaTy. YT106bI

Y3HaTtb, 4eMy COOTBETCTBYET yKa3aHHbIl7I HOMep, BOCI'IOJ'Ib3yl7ITer KHOMKOM cripaBku

unun obpatutech Kk § 21.11.



12.3. Y“TEHUE 3AXBATA

Bb|6epv|Te M3 CMNCKa 3axBaT ONnA YTeHUA U HaXXMUTe Ha KHOMKY noaTBepXXOeHUA Q, 4YTOObI €ero OTKPbITb. 3axBaThbl, AaTbl OKOHYaHUS
KOTOPbIX BblAeNeHbl KpaCHbIM LIBETOM, MOTyT ObITb HenpuroaHbl Ana ncnonb3oBaHUA.

FyC=] 16/04/21 1418 © 0 idh
(5 crmcok saxeaToB ]
INRUSH02 0001 16/04/21 13:49:06.854 00:08.237 A2 ||

BbI3oB MHOpMaLmm 0 3axBaTe: —
UMsi, HOMep OBHapyXeHust
MycKOBOro Toka, AaTa v Bpemsi
Havana, 4nNUTENbLHOCTb 3axBaTa,
KaHan, Bbl3BaBLUMIA 3aXBaT.

e [ns ocTtaHOBKK TeKyLlero saaxsara.

& B g
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CHoBa HaxmuTe Ha KHOMKY noaTBepXaeHunaA Q ona OTOGpa)KeHVIﬂ VIHCbOpMaLI,VIVI O 3axBarte.

P =] [E— TV 7 RV
([£5 XAPAKTEPWCTUKM 3AXBATOB )

.D.J'Iﬂ OTOGpa)KeHVlH KPUBbIX < HauanbHbii nopor 2 A (RMS)

B pexvme cpefHeKBaapaTUYHbIX
3HayeHun (RMS).

Kanan 3anycka A2

Mnctepeanc  20% | [Ins oToGpakeHnst KpUBbIX
Hauano  16/04/21 13:49:06.854 B PeXMMe MIHOBEHHbIX 3Ha4YeHUI

00:08.237 B COOTBETCTBMN C HACTPOUKOWU.

RMS WAVE
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Hwke npefcraesneHb! NpUMeps! akpaHa Ans TpexdasHoii 5-NpoBOLHON CXeMbI MOAKITHYEHNS.

12.3.1. CPEOHEKBAOPATUYHbIE 3HAYEHUA

Haxmute KHOMKY RMS Ana NpocMoTpa cpeaHekBagpaTtudHbIX 3Ha4YeHUn Hanps>XeHnsa 1 Toka.

[ns usmeHeHus ounsTpa MHAMKaLMKN UCNOMb3yNTe KHOMKN A V.

m  3V: ans otobpaxeHus 3 3Ha4YeHU a3HOr0 HANPSHKEHUSI.

3U: ansa otobpaxeHnst 3 3Ha4YeHU IMHENHOTO HanpPsHKeHUs.

3A: onsa otobpaxeHns 3 3HaYeHun Toka.

L1, L2, L3: ans otobpaxeHnst Toka u HanpsbkeHus Ha dasax L1, L2 n L3.

Hz: ons otobpaxeHnst UBMeHeHNsi YacToTbl CETU B 3aBUCUMOCTM OT BPEMEHW.

Kypcop no3BonsieT y3HaTb 3Ha4eHWs Ha 0ToOOpakaembIX KPUBbIX.
[nsa nepemelleHns Kypcopa UCnonb3ynte KHoMkn <« .

Ie IOZ On4a yBenndeHnsa nnm ymeHblUIeHUA LWKalbl BpeMeHN.

0] MakcumanbHasa gnutensHocTb 3anvcy B pexnme RMS coctasnsiet 30 MuHyT. B gaHHOM crnyyae Ans oTobpaxxeHnsi KpUBbIX MOXET
NoHagobUTLCA OKOMO AECATU CEKYHA.




3axBaTt nyckoBoro Toka B pexvume RMS npu BkntoyeHun punstpa 3A

MonoxeHne okHa NPOCMOTpa B 3anncu. |

Kypcop.

05/09/23 11:27 & O dds

+1.018 A
v
v
3A
L
L2
L3
HZ
v

0.000 A
4 0000s @ +6955A 2) +5243A @ +7429A >
>V 1< >\ 1< >A < >Al< RMS WAVE <l 2

PucyHok 134

3axBaTt nyckoBoro Toka B pexume RMS npu BkntovyeHuun cunsrpa L2

KHomku Ll‘ >Wiay>A I‘& \
NO3BOMSIOT yCTaHABNMBAThL Kypcop

B MONOXeHNe MUHUMArbHOTO

WM MaKCMMarbHOro 3HaYeHUs
HanPsXKEHWs UK ToKa.

E =] ——
. RMS
1:34:11.278 v o © 53.72V ® 969.8A

05/09/23 11:27 & (e

+5641V

+1.018 kKA

3u
v

L1
L2
13
HZ

0.008A
0.000

® +695.5A

< n.aoo;\v +4987 V.

Vi< | »Al< | 5Af< RMS

WAVE 2 2

12.3.2. MTHOBEHHbIE 3HAYEHUA
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HaxmunTe kHonky WAVE ans npocMoTpa MrHOBEHHbIX 3HAYEHWIN HANPsPKEHNS U TOKa.
[aHHas 3anuncb oTobpaxkaeT BCe BbIOOPKM. DTOT PEXUM HAMHOTO TOuHee, Yem pexrm RMS, B koTopom oTobpaxkaeTcsi TONbko O4HO

3Ha4YeHne 3a nonynepuoa.

[na nameHeHus ounsTpa MHAMKaLMN UCNONb3yiTe KHOMKN A V.
m  4V: ans otobpaxeHus 3 3Ha4YeHU ha3HOro HANPSHPKEHUsT U HENTparnu.

3U: ans otobpaxeHus 3 3Ha4eHU NIMHENHOTO HaNPSKEHWS.
4A: onst oTo6paXkeHnss 3 3Ha4YEHU ToKa U ToKa HeNTpanu.

L1, L2, L3: gns otobpaxeHUst Toka U HanpsbxkeHust Ha casax L1, L2 n L3.
N: 4na oTobpaxkeHns Toka 1 HanpsKeHUs Ha HeNTpanw.

Kypcop no3BonsieT y3HaTb 3HAaYEHUs1 HA OTOGPaXaeMblX KPUBbIX.
[nsi nepemelLeHns Kypcopa 1Ucnonb3yiTe KHomku <« B

Ie IOZ On4a yBenndeHnsa nnm ymeHblIeHUa LWKarlnbl BpeMeHNU.

MakcumarnbHble 3Ha4YeHus.

B naHHOM cny4ae ono3HaBaTerbHbIN
KPYr 2 NONHOCTBLIO OKpaLUEeH,
yKkasbiBas, 4To A2 — 370 KaHarn,
KOTOpbI BbI3Ban 3axear.

3HaueHusi B MOMNOXeHUK Kypcopa.

0 MakcumanbHasa gnutenbHOCTb 3anvcu B pexxume RMS+WAVE coctaenseT 10 muHyT. B 3TOM cnyvae OTKpbITUME BKNadKM 3axBara
WAVE MOXeT 3aHATb HECKOMbKO MUHYT U AaXe MOXeT ObiTb OTKNOHeHO npubopom. Torga Heobxoammo m3snevb SD-kapty mn3
npubopa (cm. § 3.5), BctaBuTb ee B K 1 OTKpbITb BKNaAKy 3axBata ¢ noMoLlbto nporpammbl PAT3 (cm. § 16).




3axBaT NyCKOBOro TOoKa B peX1WMe MFHOBEHHbIX 3Ha4YeHUN Npu BKNOYeHUu ounstpa 4A

m‘ [ B 05/09/2311:28 & OO

11:34:11.278 QME‘I\\)}(( ® 1.382kA®@ 1.330kA® 1.440kAD® 38.98 A\

ABGCONOTHbIE 3HAYEHUS1 MakcuMarb-
A HbIX MFTHOBEHHbIX 3HAYEHUN.

+1.585 kA

v |- [Onsa nepexona B pexum RMS.

-1.585 kA

< -0000s @ +2201A 2) +986.0A @ -1.3; ® -3837A >

S\Vle [ 5Ul< [ bAle | 5ATc [RMS  WAVE | O 2
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3axBaT NyCKOBOro TOKa B PeXWMe MrHOBEHHbIX 3Ha4YeHUN nNpu BKIoveHuu dunstpa L3

E = BN 0500231150 © 0o W
e MAX
1:34:11.208 ooy © 7620V @ 1.382kA
<>
+83.82V
+1.520 kKA A
av
4A
L1
0 L2
L3
N
v
-1.520 kA
-83.82V
Ty romen
< -0000s V) 41349V ® +229.1A >
ey TN
>Vie | 5Vf< | >Alc | 5ATc | RMS WAVE | O 2
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13. PEXXUM TPEBOXHOW CUTHANN3ALUMN

Pexvnm TpeBOXHON cUrHanmaayuu =x no3ponsieT obHapyXvBaTb NpPeBbILIEHNE 3HAYEeHUIN BeNWYMH, BbiGpaHHbIX B HAcTpomrkax
(cm. § 4.9.5), 3a onpeaeneHHbI Nepnos BpEMEHMU.

Mpnbop CA 8343 moxeT 3anucbiBaTb GOMbLUOE KONMMYECTBO (OrpaHUYeHHOe TOoNbKo 06bemMoM namaTy SD-kapTbl) LUKIOB TPEBOXHOW
CUrHanusauuu, Kaxabii n3 KoTopbix cogepxut Ao 20 000 TpeBOXHbIX CMrHanoB. Bbl MoxeTe 3ajaBaTh 3TO MakcMmarnbHOe KOMMYecTBO

B HacTpoviKax.

Ha rmaBHOM 3KpaHe 0To6pa>KaeTcs:| CMUNCOK Yy>XXe BbINOJTHEHHbIX LINKI0B TpeBO)KHOI;I curHanusauuun. B gaHHom npmMmepe nx rnoka Het.

E [ — TV YV EV PR
(B> cnmook sAnMGEN G OMKGALIMEN TPEBOXHBIX GUTHATIOB )

HeT yukna ans otoBGpaxeHus

g [ [® E feanfg
PucyHok 138

1 3a|'|p0rpaMMI/IpOBaTb LMK TpeBO)KHOI;I CUrHanmsauymm HeBO3MOXHO, €CIN BbINMOJTHAETCA 3axBaT MYyCKOBOIo TOKa.

13.1. 3BANYCK LUMKITA TPEBOXHOW CUTHATTIU3ALUN

1
Haxmute Ha H Onga nporpaMmMmnpoBaHnaA LKMKNna TpeBO)KHOIZ CUrHanumsaumn.

A A ] 1604211454 © O id oo

. ( B rPA®MK TPEBOXHBIX CUFHANOB )
Pexvum QuickStart gna 3anycka Tpe-
BOXXHOW CMrHanu3aumm, sanporpamMmmu- .
poBaHHOM B KoHdurypauuu (§ 4.9.5), Havaro 16/04/21 14:56 |1 Ans HACTPOMKI LIMKIa
TPEBOXHOW CUrHaNM3auuu.
B TedeHve crieaytolwnx 10 cekyHp. Kowewy 16/04/21 14:57 P H
Makc. konnyecTeo 1000
Nva ALARMO1

[ns 3anycka HAaCTPOEHHOro LyKna
TPEBOXHOMN CUrHanu3auuv B gary,

nos (cM. § 4.9.5). \ . /| sanporpammuposaryio
3 = ® Ha TeKyLLieM aKpaHe.

[Ona nameHeHns TPEBOXHbIX CUTHa- \
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1 Bo BpemMsa U3MeHEHUA TPEBOXHOIO CUrHara OH OTKITHo4YaeTCA. He 3a6y,cu;Te CHOBa €ro BKITHO4YUTb.

HacTporika no3sonsieT BaMm 3aAaTtb:

m [laTy ¥ BpeMsl Havana LuKna TPeBOXHOW CUrHanusauum, He paHee KOHLa TeKyLLen MUHYTbI + odHa MUHYTa,
m [aTy ¥ BpEMSI OKOHYaHUSI LIMKIa TPEBOXHOWM CUrHanuaaumu,

m  MakcuMasibHOe KONMYECTBO TPEBOXHBLIX CUTHAMOB B LMKIE,

®  VMS LMKIa TPEBOXHOWM CUrHanu3aumu.



Haxmute Ha E] Livkn TpeBoXHOW curHanvaaumm 3anycTuTcst B 3anporpaMmmypoBaHHoe BpeMmsi.

Wnun Haxxmnte
pexuma QuickStart.

, YTOObI 3anyCTUTb TPEBOXHYIO CUrHaNn3auuto B Te4eHne crneayroumx 10 CeKyH[ C napamMmeTpamMu, HaCTPOEeHHbIMW A5nA

£ NG —

16/04/21 14:56 <& O s

. I CUMHA B PEXKMME OXVOAHUST

)

X yKasbIBaET, YUTO LIMKI TPEBOXHON
cUrHanusaumm 3anporpaMmmnpoBaH,
HO ellle He Havarncs.

YKasblBaeT, 4TO LMKN
BbIMOJTHAETCA.

Hauano
KoHneyy
Makc. konmuyecTeo

s

ke

16/04/21 14:57
16/04/21 14:58 | o1
1000

ALARMO1

v

= H

[ns oCcTaHOBKM TeKyLLEN TPEBOXHOW
curHanusauum.

Linkn TpeBoXHOM curHanusaumm —
BbIMOJTHAETCS.
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™ QO F 16/0421 15:06 & O & D)

(1 TPEBeXFBIM CUTHAN B MPOLIECCE

)

Hauano
Koneyy
Makc. Konm4ecTso

Umsa

16/04/21 15:05
16/04/21 15:07
1000

ALARMO03

~ XoA BbINOMHEHUS LUuKna
TpeBO)KHOIZ CUrHanumsauumu.

e

= =]
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13.2. CMNCOK LUMKINOB TPEBOXHOWU CUTHANU3ALIUK

HaxmunTe Ha B 054 NpoCMOTpa BbIMOJTHEHHbIX LIMKIOB TDEBO)KHOVI CUrHanumsauuu.

Wwms, pata v Bpems Havana,
[ara 1 BpeMsi OKOHYaHus Lukna
TPEBOXHOW CUrHanu3saumu.

N

[ns npocmoTpa pasHbIX CTPaHL. \|

A A L 16004121 15:14  © O mm)

(B> crnmcoK SAMMCEN C ®MKCALIMEZ TPEBOXHBIX CHTHAROR |

ALARMO1 16/04/21 14:57 > 16/04/21 14:58 ‘_l
ALARMO02 16/04/21 15:02 > 16/04/21 15:03
ALARMO3 16/04/21 15:05 > 16/04/21 15:07
ALARMO04 16/04/21 15:10 > 16/04/21 15:11
ALARMO5 16/04/21 15:13 > 16/04/21 15:14

ypOBeHb 3anoJiHeHnA nNnamMaTun.

| [ns yoaneHus Bbi6paHHoro
LMKna TPEBOXHOWM CUrHanusaumm.

A

= H
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YT06bI CTEPETL CPa3y BCe LMKIbI TPEBOXHOW CUrHanusaumm, cMm. § 4.4.

Ecnu koHeuHasi faTa BblAeneHa KpacHbIM LIBETOM, 3TO O3HAYaEeT, YTO 3anvchb He yaanoch 3aBepLUNTh B 3aAaHHYI0 KOHeUHyto aaTy. Ytobbl
y3HaTb, YTO O3Ha4YaeT yKa3aHHbIN HOMEP, BOCMNOMb3yNTECh CUMBOITOM B CTPOKE COCTOsIHMS unu obpatutech k § 21.11.



13.3. YTEHME OAHHBbIX LUKNA TPEBOXHOW CUTHATIU3ALUN

Bbl6€pI/ITe 13 Cnncka uukn TpeBO)KHOI;I curHanusauum ona YTeHna U HaXxkMnuTe Ha KHOMKY ﬂOﬂTBep)K,D,eHVIﬂ@, 4YTOObI €ro OTKPbITb.

Hwxe npuBegeH npymMep akpaHa.

E 1 240061250002 ¢ Ob D
Hayano TpeBOXHOro curHana. ~J
(L EJ_ CrIMCOK TPEBOXGHbIX GHTHATIOB useri[2]) [OnnTensHOCTL TPEBOXHOTO CUrHana.
24/0f 08:58 L3 < IP| 5990.17 W57s98
L1 < Vrus 171.20V  2min59 9 A CD
B L2 < Veus 000V  2min59  ° v V WnbTp MHAKKaLK.
€M1YKHbI, NPeoaonesLme Nopor - s < Ve 000V  2mnse  ° o]
3anporpamMmmnpoBaHHOro L1 < |od 964V 3min00  ° ®
TPEBOXHOTO CUrHana. < Vo 572V M
L3 < Vool 556V 3min00 — MpenenbHoe 3HaveHne npeono-
[na npocmoTpa pasHbIX CTpaHuL. N 08:59 o< M 69962.70 V12560 neHns nopora (MMHMManbHoe 1nu
L2 < IP| 69767.28 V12560
12 MakcuMarnbHoe B 3aBUCMMOCTM OT
HanpaeneHus nopora cpabaTbiBaHuUs
g  [2 o (& TPEBOXHOrO CUrHana).
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Korga curHanusauus kacaertca rapMOHUK, 0T06pa>KaeTc;| HOMep rapMOHUKKN, KOTOpasd Bbi3dBala CUrHanunsaumto.

[nsa nameHeHus ounsTpa MHAMKALMN UCNONb3yATe KHOMKN A V.

m V: ans otobpaxeHust TPEBOXHbIX CUTHANOB Ha BCeX kaHanax.

L1, L2, L3: ans oto6paxeHnst TPEBOXHbIX CUrHanoB Ha ¢asax L1, L2 wnn L3.

N: ans oTo6paXKeHUs TPEBOXHbIX CUTHANOB Ha HENTpanu.

Z: Ans oTOGPaXKeHNs TPEBOXHBIX CUTHANOB MO BEMUYMHAM, KOTOPble MOTYT cknafblBaTbCsl, HAaNpPUMep, MOLLHOCTb

Ecnu onutenbHOCTb TPEBOXHOMO cUrHana otobpaxaercs KpacHblM LIBETOM, 3TO O3HaYaeT, YTo oHa Obina cokpalleHa:
nnbo B CBSI3W C TEM, YTO LIMKI TPEBOXHOW CUrHaNM3aLumm 3aBepLUnIiCst, TOrAa kak TPEBOXHbIN CUrHamM BCe elle AelcTBoBar,
nnbo ns-3a npobrnem c anekTponuTaHMem (NpMOop BLIKMYMIICA NO NPUYNHE HU3KOTO 3apsiaa akkyMynsiTopHown 6atapen),

nnbo No NpUYNHE PyHHOW OCTaAHOBKM LMKNa (Haxatne Ha L)) unm ymbllNeHHOro BbIKMYeHUst npubopa (HaxxaTue Ha KHOMKY C) ).
nMB0o NO NPUYMHE 3aMnoNHEHNs NaMSTU.

nn6o no NpUYMHEe BO3HMKHOBEHMUS OLLMOKN N3MepeHUs],

nMB0o No NPUYMHE HECOBMECTMMOCTM NPOBEPSEMOW BENMUYMHbBI U HACTPOVKK Npubopa (Hanpumep, OTKIMKYEHNE TOKOBOTO AaT4uMKa).

B ABYX NOCNEAHMX Crydasix 9KCTPeMyM Takke 0TOBpaxaeTcst KpacHbIM LiIBETOM. OTO CBUAETENbCTBYET O HaNMYMM OLUMGBKU C yKasaHem
HoMepa oWMnBKU. YToGhI y3HaTb 3HAa4YEHUE 3TOrO HOMepa, Bocnosb3yiTech cumBonoM L) B cTpoke cocTosiHuS.



14. PEXXUM MOHUTOPUHTA

Pexxum MoHuTOpUHra NO3BOISIET KOHTPONIMPOBATL ANEKTPUYECKYIO CETb B COOTBETCTBMM cO cTaHaapToM EN 50160 nnn MK 62749.
OH nossonsieT obHapyxmBaTh:

®m  Me[neHHble U3MEHEHWSI HanpsPKeHus,

6bICTpble n3MeHeHus HanpskeHus (RVC) nnu otknoveHns,

npoBasbl HanpPsXXeHusi,

BPEMEHHbIE NepeHanpspKeHus,

1 nepexoHble NPOLIeCChl HaNPSXKEHUSI.

MOHVITOpVIHF 3anyckaet 3anmcb TpeHOo0B, NOUCK NepexoaHblX NpoLeccoB, TPEBOXHYHO CUTHANMU3aLUo 1 XypHarn CcOoObITUI.

Mpunbop CA 8343 moxeT 3anucbiBaTb 6OMbLLIOE KONMMYECTBO LMKIOB MOHUTOPWHIA. OTO KOMMYECTBO OrpaHMYMBaETCs TONMbKO 06beMom
namatu SD-kapThbl.

Ha rmaBHOM 3KpaHe 0T06pa>KaeTcs:| CMUCOK YyXXe BbIMNOJTHEHHbIX LMKITIOB MOHUTOPUHIA. B naHHOM npmnMmepe nx rnoka Het.

A [— T I
(B> crmcok 3ANUCER B PEXMME KOHTPORS! )

HeT yukna ans otoGpaxeHns

g [ [» =R T
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14.1. 3ANYCK MOHUTOPUHTA

1
Haxwmre I , 4TOBbI 3aNpPOrpaMMMpoBaTb MOHUTOPWHT.

-Qﬂ_@ ] 1401251449 © O%&
Pexum QuickStart ana sanycka 3a- (B reaoukKorTPONA )
nNporpaMMMpOBaHHOTO MOHUTOPUHIa

B KOHGurypauum (§ 4.9.7) B TeueHne

cnepytowmx 10 cekyHA. Kodurypauns EN50160_LV a
Hauano 14/01/25 14:51 1 .
— [1ns HaCTPOWKM MOHUTOPUHra.
KoHely 14/01/25 14:52

W MONITO1
[nsi U3MeHeHMs! KOHDUTYpaLIK. "
[lnsi 3arnycka HaCTPOEHHOO MOHITO-

\ pUHra Ha TeKyLieM aKpaHe.
, ) 5w 5/
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KoHdurypauus nossonseT onpegenub:

m CTaHAapT, Mo KOTopoMmy ByAeT OCyLLEeCTBAATLCS MOHUTOPUHT, UK €ro Nonb30BaTenNbCKyo BEPCHIO,

®m [aTy 1 BpeMs Havara MOHUTOPUHra, KOTOpble MOXHO YCTAHOBUTbL HE paHee, YeM Yepe3 MUHYTY Mocrie TeKyLero MOMeHTa BpeMeHMU,
®m  [JaTy ¥ Bpems OKOHYaHUSi MOHUTOPWHTa,

®m HasBaHWe MOHUTOpPUHra.



Haxmute Ha E] MOHUTOPUHT 3anycTUTCS B 3anporpaMmMmnpoBaHHoe BpeMsi, ecniv Ha SD-kapTe 4OCTaTOMHO MecTa.

Nnu HaxxmnTe ‘i'{E] 4TOGbI HaYaThb 3aMuUChb B TeueHue creayoLwmx 10 cekyHa ¢ napameTpamm, HacTPOEHHbIMK Ans pexuma QuickStart.

A Eo Z [—— 14011251537 © O ¥dh

[ =] WbBPE)KMMEO)KMHAHVLH ]
X yKasblBaeT, YTo 3anuch 3anporpammmu- =
pOBaHa, HO eLLe He Hayanachb. Kordpurypauus EN50160_LV a

YKa3blBaET, YTO 3aMNCh BbINOMHSAETCS. Hauano 14/01/25 15:38
KoHet 14/01/25 15:39 |1
Uwms MONITO1
[ns ocTaHOBKM TeKyLLEen 3anucu.
& =D /2] B o
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™ v {:I 14011251544 & Db
(B BHReNHsETCS KOHTPOMb )
3anuch BbIMOMHAETCA. —| — XoA BbINOMHEHUS 3aMUCK.
KoHdurypauus EN50160_LV o
Hauano 14/01/25 15:44
Kowely 14/01/25 15:45 |1
Wmisi MONITO1
| & =0 = =] )
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14.2. C[TIUCOK LUMKNNOB MOHUTOPUHIA

Haxmute Ha B Onga NpoCcMOoTpa BbIMOMHEHHbIX LIMKIMOB MOHUTOPUHIA.

A =0 160126 10:47 & Sben
( B cnucok sATMCE# B PEXVME KOHTPONS
MONITO02 14/01/25 16:19 > 14/01/25 16:20 ]

YpoBeHb 3anofiHEHUS NaMATK.
Wwmsa, nata u Bpemda Havana, ——
haTta u Bpemsi OKOHYaHUsi
LMKIa MOHUTOPUHra.

MONITO1 16/01/25 10:32 > 16/01/25 10:33
MONITO3 16/01/25 10:41 > 16/01/25 10:45

| [Ons ynanewus BblGpPaHHOro

[ns npocmoTpa pasHbIX CTPaHULL. \\ / UMKna MOHUTOPUHra.

&1 = =’ 5] B
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Ecnu KoHe4YHas faTa BbleneHa KpacHbIM LIBETOM, 3TO 03HaYa€eT, YTO 3anuch He yaanoch 3aBepLunTb B 3aaHHy0 KOHEYHY0 AaTy. UToGhbl
y3HaTb, YTO O3HAYaET yKa3aHHbIN HOMEpP, BOCMOMNb3YNTECH CUMBOJIOM B CTPOKE COCTOSIHWS Unn obpaTtuTeck k § 21.11.

YT0bbI CTEpeTb cpa3y BCE LMKIbl MOHUTOPUHIA, cM. § 4.4.



14.3. “TEHUE OAHHbIX LUKITA MOHUTOPUHTA

Bb|6ep|/|Te MOHUTOPUHTI OANA YTEeHUA U3 CMUCKa U HAaXXMUTE KHOMKY NoATBEepXAeHUA Q, 4YTOObI OTKPbITb €ro.

Hwxe npuBegeH npymep akpaHa.

WQIZI

16/012510:50 © (% /

[ F> NAPAMETPbI 3ATIMCH

user1[Z |

[Ona npocMoTpa 3anucu TpeHaos.

Vmsa

Hauano

3anporpamMMmnpoBaHHbIii OCTaHOB

[nsa npocmoTpa onepauun nomcka
nepexoaHbIX NPOLECCOoB.

KoHeL| TpeBOXHOro curHana

OHeL| NepexoaHOro NpoLecca

~ KoHeu TpeHaa

%X
A At &

[ns npocMoTpa npeogoneHni
NOPOroBbIX 3HAYEHUN
TPEBOXHbIX CUTHAmMOoB. \

MONITO03

16/01/25 10:41

16/01/25 10:45

16/01/25 10:45

Wms, nata Hayana v gata
OKOHYaHus aHanuaa.

/ O3Ha4aeT, 4TO MOHUTOPUHI COOT-

BETCTBYET BblOpaHHOI KOHGMIrypaumm.

O3Ha4yaeT, YTO MOHUTOPUHI He COo-

OTBETCTBYET BbIOpPAHHOW KOHUrypa-

uun.
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YT06bI NPOYECTb AaHHbIE LMK TPEBOXHOM cUrHanmaauum, cMm. § 13.3.
YT100bI NpoYecTb JaHHbIE NOUCKA NepexodHbIX npoueccos, cM. § 11.3.
YT06bI NpoYecTb 3anuck TpeHaos, cm. § 10.3.

YT106bI NPOCMOTPETL aHaNM3.

Haxmute , 4YTOObI NPOCMOTPETL aHarMM3 MOHUTOPUHIa B BUAE NaHenn MHCTPYMEHTOB. AHanus OOCTYnNeH TONbKO nocrne 3aBepLieHna

MOHUTOPWHra.
ANy 13/03/2509:40 & (b
(=2 wmonitos user1[ 2 ]

npoBnemI npo6rema npoBnema npoBnemsi

AucGanaxc TapmoHuky Mepuatine VRMS
npobnema npobnema npo6nema

x X x
=] <] [ vV -x- N
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Mposans % Mpepbisatus Buibpocst £ RVC
6 0 1 5

Haxmute A V¥, 4T00bI NpoCMOTPEThL Npeablayuine nnm cneayruine aneMeHTbl naHenm MHCTPYMEHTOB.

Haxmute ‘;El @
MaHenb MOHUTOPUHIra COCTOUT M3 Pa3NUYHbIX CODbITUIA:
npoBarbl HaNpPsHKeHUs U

nepebou unun oTKNYeHns _x_,

nepeHanpsikeHnst ﬂ

ObICTpble 3MeHeHust HanpsixkeHns (RVC) 'vr
avcbanaHc Mexay kaHanamu "K",

rapMOHMKY HaNPsiKEHWS ,

dnukep (MepuaHue) » ,

cpefHekBagpaTUYHOE 3HaYeHne HanpskeHnst VRMS,
cpegHekBagpaTU4Hoe 3HavyeHue Toka ARMS,

vyactoTa 'y,

CobbITusi MOryT BbITh

®  KpacHbIMW (HECOOTBETCTBYIOLLUMMU),

m  3eNeHbIMY (COOTBETCTBYOLLMMM),

® UMK cepbiMu (NapameTp He NOANEXUT MOHUTOPUHTY).

A 0 130032500:41 © (¥
( =2 woniTos user1[ 2 )
F M VRMS
0 0 0
npoBnema npobnema npobnema A
Yacrora ARMS TapmoHmkn A '
0
npo6nema
X X v x ®
[=] <1 [ UV -x- N 4

, 4TOGbI NEPeTW K NpedbIAyLLMM UMK CReayoLWwmUM Tinam cobbITUA.
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Mpwn HaxkaTuK Ha coBbITUE UMM HA COOTBETCTBYHOLLYI (DYHKLIMOHANBHYHO KIaBuLLYy YCTPOMCTBO OTOGpaxxaeT NoApOoGHYH MHOPMaLMIO.

Hwxe npuBeaeHbl NpUMepbl 9KPaHOB.

MpoBanbl HanpsHkeHUs U LOCTYnN Yepes aKpaH

W= 13/03/250058 ¢ Ok
( =2 woniTos USER1
Mposank 6
HacTtpoiiku OCHOBHbIE MOMEHTbI
Onexrpuveckoe coequHenve: 3-haskan S-NpOBORHAA. 2 6 MPOHCIECTBUA
F: 50Hz M. ocraroqHoe snaderme: 0.000 V
Hommansroe snavense Vi 230V Maxc. grurensHocts: 19's
HomuransHoe sHaverie U: 400 V
Ioporu: 5; 40; 70; 80; 90;
Amurensrocts (ms): 200; 500; 1000; 5000; 60000;
Tucrapesne: 2%
x b 4 v ® ®
=] <1 [ UV -x=- N +
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UK PyHKLMOHAMBHYHO KNaBuLLY.

w [E] 24/06/2508:45 ¢ C¥d D)
[ V  MONITO3 - Mposarne: USER1
or: 16/01/25 10:41 TecT He npoiineH
3 16/01/25 10:45 6 npoGnems!
Dara Bpems MpopormKuTenbHocTs 3uaveHme Owwbia (%)
16/01/25 10:41:59.793 0.030 157.456 315
16/01/25 10:42:08.525 0.030 161.999 296
16/01/25 10:42:09.881 1.249 196.026 14.8
16/01/25 10:42:13.143 0.991 196.158 14.7
16/01/25 10:42:17.873 7.893 0.000 100.0
16/01/25 10:42:33.374 0.020 176.768 231
x ® 4 ® .3
= < [ VUV _=X=' N =i
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Ha atux 3KpaHax 0T06pa>|<aeTc9| CMNCOK NMpoBanoB HAMPAXeHU4, 06Hapy)KeHHbIX M 3anncaHHbIX BO BpeMA MOHUTOPUHra. To ecTb namepe-
HUA, KOTOPble NpeBbLICUITN NMOPOroBble 3Ha4eHUA, yCTaHOBITEHHbIE B Bbl6paHHOM B HaCTpOI7IKaX CTaHgapTe. 311 cobbiTus npeanctaerieHbl

B BU/Ie CBOZIKW UMW TabnuLibl, N0 OHOV CTPOKE Ha Kaxaoe cobbiTue.

YkasaHHas oLmbKka OTHOCUTCSA K HOMWHANIbHOMY 3Ha4Y€HUI0 HanpaXXeHna U HaCTPOEHHbLIM NMOPOroBbIM 3HAYEHUAM.

[MpepbiBaHUA Unn OTKNIOYEHUS -X-.

K= 13/03/25 10:04 & O+
( =2 wmoniTos USER1
MpepbiBaHua /

Hacrpoiikn OCHOBHbIE MOMEHTbI

ER———

F: 50 Hz

HomuransHoe sHaverme V: 230V

‘HomisrarisHoe sHavenme U: 400V

M. koporkan usiTep. arurenswocts: 1 min

Mot arvasnas wirep. armrensHocrs: 3 min

Tiopor (%): 3%
*® % v ® ®
e [ V_ -X- N =0
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Ecnn B KaTeropuun Het cobbITuIA, onucaHue u Ta6n|/|ua nycThbl.

& 1300325 10:00 & ¥
((=X— MONIT03 - Mpepimarms USERA
or: 16/01/25 10:41 Tect npoiiy
«© 16/01/25 10:45 0 npo6nema
Tect npoiiaeH
® ® v ® ®
<] [ V_-x='Nn ~

PucyHok 155



15. CHUMOK 3KPAHA

Cumson B CTPOKE COCTOSIHUSI MO3BONSAET 3axBaTblBaTb 3KpaHbl. CMBON Ha rmaBHOM 3KpaHe Mo3BONAET NpocMaTpuBaTh 3anunchbl-
BaeMble poTorpaduun.

CHumkM coxpaHsitotca Ha SD-kapTte B katanore 8343\Photograph. Vx Takke moxHo cuntath Ha MK ¢ nomowsto nporpammel PAT3 mnu
ycTponcTea YteHusa SD-kapT (He BXOAMT B KOMMIEKT NOCTaBKM).

15.1. CHUMOK 3KPAHA

YTtobbl coenaTb CHUMOK 9KpaHa, HaXXMUTe CUMBOJ B CTPOKE COCTOAHUA B BerHeVI yacTu gucnnes. Cumeon B CTPOKE COCTOAHUA
CTaQHOBUTCA XeNTbIM , a 3aTteM cepbiM.

[insa aKpaHOB, KOTOPbIE MOrYT MEHATLCH (KpUBbIE, MOACHETHI), AENAETCH CepUsi U3 HECKOMbKUX CHUMKOB 3KpaHa (Makcumym 5). 3atem Bbl
MoXeTe BblbpaTb TOT CHUMOK, KOTOPbLI BaM GombLLe BCEro NOAXOAUT.

Me>|<,qy KaXkablM CHUMKOM HeobXoommo nopoxaaTb HECKONbKO CEeKyHO — Bpemd, KoTopoe Tpe6yeTc;1 Ons nx 3annucu n Ha To, YTOoObI
cumBon B CTPOKe COCTOAHUA CHOBa CTall CcepbiM.

KonuyecTBo CHUMKOB 3KpaHa, KOTOPOe MOXET 3anucatb npubop, 3aBucUT OoT obbema namsTn SD-kapThbl.
Pa3amep oTaenbHbIX CHUMKOB (CTaTUYHbIN 9KpaH) coctaenseT npumepHo 150 K6, a HeCKONMbKUX CHUMKOB (M3MEHSAEMbIV 3KpaH) — NPUMEpPHO

8 M6. 370 03HayaeT, YTo Ha SD-KkapTy, BXOASLLYIO B KOMMIEKT NOCTaBKM, MOMELLAETCA HECKOSBbKO ThiCAY CHUMKOB 3KpaHa.

CM. § 4.4 ons nonyyeHust uHopmaLmy KacaTernbHO NpoLieypbl NOMHOMo yaaneHust cogepxumoro SD-kapThl UnK ero YacTu.

15.2. YIIPABJIEHUE CHUMKAMU SKPAHA

YT06bI I'Iepel7ITVI B P€XUM CHUMKOB 3KpaHa, HaXXMUTE CUMBOIJ Ha rMmaBHOM 3KpaHe fﬂ

A 1004210041 © OV

(B> crmcoK CHUMKOB 3KPAHA )
080421 09:36 ) [ 080421 10:04
£ 08/04/21 09:36 0 080421 11:44
£ 08/04/21 09:36 &  08/0421 12:15
& 08/04/21 09:37 [n,__m_ 3HauKy yKasblBaloT, B KAKOM
O osioent 1003 8 o421 123 pexuvme Gbln caenaH CHUMOK 3KkpaHa.

[ns npocMoTpa pasHbix CTPaHMLL. | ~J os/0421 10:03 b, 08/0421 12:52
48
g [
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15.2.1. OTOBPAXXEHME CHUMKA 3KPAHA

[0ns oTo6paxeHnss CHUMKa 3KpaHa BbIGEpUTE €ro U HaXKMUTE Ha KHOMKY NOATBEPXAEHNS & MpuGop oTobpaxaeT [OCTYMHbIE CHUMKM
aKpaHa.

ES 26/0023 1508 © [ & i}
(B> cn1coK cHUMKOB SKPAHA - CPECTBO MPOCMOTPA USER1

Waveform-00.png | gmml
Waveform-0s1.png
Waveform-0s3.png
Waveform-0s5.png

Waveform-0s7.png
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BbibepuTe HyXXHbIN CHUMOK 3KpaHa 1 NoaTBepanTe Q

& 51.00 Hz 16/04/21 11:28 RS
@ 3979V 2 3974V ® 3982V

3Ha4ok pexuma muraet | . -
&
nonepeMeHHO CO 3HaKoM @ \
3u
av
an
0 — [ns npocmoTpa pasnuyHbIX
— )/ CHUMKOB 3KpaHa, 13 KOTOPbIX
Im'a dpanny. N cocTouT choTorpadus.

-619.6V
ws D esi7v @ -msov © -2me7v % Ons yoaneHus BbIGpaHHOro
\ Waveform-0s3.png / E;Q @ /] CHMMKa 3KpaHa.
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Cumeon
pexume oTobpaxeHus.

16. C[IPABKA

B CTPOKE COCTOAHUA NO3BONAET Yy3HATb O beHKLl,MFlX KHOMOK 1 cuMBOax, NCNoJfb3yeMblX B TEKYLLEM

Hwxe npeacTaBneH npMmep akpaHa CrpaBky B peXXuMe MHAMKaUMM nokasaTenein MOLHOCTU:

BbI3oB pexuma. A

MpeaycMOTPeHb! 3 CTPaHMLbI CpaBKM. (|

w @ ©

OToGPaanTL 3HaUEHNA MOLHOCTH

08/07/25 1543 & O¥d 1

PF  OtobpaauTs nponaeoaHble BENUUYMHBI MOLLHOCTI
@ OTo6paxeHure M3MepeHuii Asuratens
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Ha nepBoii cTpaHuue ykasbiBaloTcs ABe BO3MOXHbIE (hyHKLMKU. Ha BTOPOM CTpaHULEe OnuCbIBaOTCA (PYHKLMM MHAMKALMK, @ Ha TPETbEN

YKa3blBaOTCA 3HA4YEHNA CUMBOJIOB.

)

w
MeperTu K npeabiayLeMy/cneaytolemy 3HaveHnio unbTpa
Cymma 3Ha4eHuii, MsMepeHHbIX Ha Kaaoi grase
KaHan He HacblleH
BepoATHOe HacblweHne KaHana

av
z
®
(<}
.

OT06pa3nTe NoMeTKy

08/07/25 15:44 < (¥ I
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Hwxe npeacrtaBfieH npuMep 3KkpaHa CripaBku B peXxunme qDOprI curHana:

ke
RMS ®opma curnana ¢ CK3
THD ®opma curiana ¢ THD

CF

Oto6pasute MAX, RMS, MIN, PK + u PK-

BennumHbI HAaNPAXeHNs, Toka 1 NPOU3BOAHbIE BEMUYMHbI
OT106pa3nTb BEKTOPHYIO Auarpammy

YMeHbWUTL

,@ YBenmMuuTe

S 2 S

08/07/25 15:47 < (& 1)

dopma curHana ¢ KoaOULUMEHTOM amMmnanTyAbl (MMK-hakTopom)
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mzopvﬁ

w @ @

AKTMBHaA MOLLHOCTb

08/07/25 1545 & ¥ 1)

PeakTtueHas MOLLHOCTb

MOLLHOCTb HEMUHENHBIX UCKaXeHMA
HeaktusHas MOLLHOCTb

Monnas MOLLHOCTb
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m @ 08/07/25 15:49 < O I
U12f OcHosHoe HanpsixeHue
912 VamepeHne a3l Mexay L1 u L2
uz KoathhuumeHT HecummeTpum HanpsxeHuii no o6paTHoi nocnegosarensHoCTu
Uo KoacbhmumeHT HecuMMETPIMM HanNPsKEHWI MO HYNEeBOi NocNeaoBaTeNnbHOCTU
V1;  OCHOBHOe HarnpsixeHue
A1y OcHoBHOV TOK
@VA  Yron casura Mexay HanpsikeHUeM 1 TOKoM
as  KoadpchmumeHT HECMMMETPUM TOKOB MO 06paTHOI NocnesoBaTensHOCTU
ag  KoacpchmumeHT HecuMMeTpumM TOKOB Mo 06paTHOI NocneaoBaTensHOCTU
B B B B B
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17. NIPUKNAOHAA MPOIrPAMMA

17.1. PYHKLUMNOHAJIbHbIE BO3MOXHOCTH

MpuknagHasa nporpamma PAT3 (Power Analyzer Transfer 3) ucnonbayetcs ans:
m  HaCTpOVikv Npnbopa 1 N3MepeHui,

m  3anycka uaMepeHun,

m nepegayn Ha MK AaHHbIX, XpaHsLwmecs B namMatn npubopa.

Mporpamma PAT3 Takke No3BONseT 3KCNOPTMPOBaThL KOHMUrypaumnio B hann n uMnopTupoBaTth dann KoHpUrypaLuuu.

17.2. NONTYYEHUE NMPOIrPAMMbI PAT3

Bbl MOXeTe 3arpy3nTb ee NOCneaHo BEPCUI0 Ha Hallem Beb-canTe:
www.chauvin-arnoux.com

MepenguTe k BkNagke Support (Moanepxkka), a 3atem k pasgeny Download our software (3arpy3ska M0).
3aTeMm BbINOMHWTE NOUCK NO Ha3BaHWIo Npubopa.
3arpyaute nporpammy

17.3. YCTAHOBKA MO PAT3

[insi ee ycTaHOBKM 3anycTuTe (haiin set-up.exe, a 3aTem crieynTe UHCTPYKLUUAM Ha SKpaHe.

[ ]
I 1 I Bbl fomkHbI 06naaaTth NnpaBamMv agMUHUCTpaTopa Ans ycTaHoBku Ha cBoeM MK nporpammHoro obecneveHus PAT3.

I i I He nogcoenuHaTb npmbop k MK 4o ycTaHOBKM NporpaMMHOro obecnevyennst u apanBepos.

3aTem ycTaHoBUTE coeanHeHne ¢ Npnbopom C MOMOLLIbIO AOCTYMHbIX cpeacTs cBaAsun: Ethernet, WiFi unn USB (cm. pucyHOK Huxe).

QRN

e

— 0O

—_—
DDDD

<

PucyHok 164

|
Bkritounte Npubop, Haxas Ha KHOMKY O 1 nogoxamTe, noka saw MK ero oGHapyXuT.

Bce pesynbraTtbl M3MepeHuin, coxpaHeHHble B namsaTi npubopa, MoxHo nepedatb Ha MK. JaHHble, coxpaHeHHble Ha SD-kapTe

HE yoanawTcd npu nepenade AaHHbIX, €Clnn Bbl HE Jarii Takyto KOMaHAy.

[aHHble, XpaHALWMeca Ha KapTe NaMaTh, Takke MOXHO cuutaTtb Ha MK ¢ nomoLubio nporpammel PAT3 nnu yctponctea YteHns SD-kapT

(He BXogMT B KOMMMEKT nocTaBkum). YTobbl n3Bnedb KapTy namaTu n3 npubopa, cMm. § 4.4.

(]
1 || Ansncnonb3osaHusa nporpammel PAT3 obpallaetech Kk cnpaske Ui pykoBOACTBY MO 3KCMyaTauum.




18. TEXHUYHECKUE XAPAKTEPUCTUKH

Mpnbop CA 8343 cepTndmumpoBaH Ha NnpeamMeT cooTBeTcTBUsi ctanaapty MOK 61000-4-30, peaakuums 3, MNMonpaska 1 (2021) B oTHoLe-
Hum knacca A.

18.1. PACYHETHbIE YCITOBUA

Bnusiowasn BenuunHa PacueTHble ycnoBus
TemnepaTypa oKkpyxatoLen cpeabl 23+3°C
OTHOCUTENbHAasA BNaXHOCTb 40-75%HR
ATmocdepHoe aaBneHne 860-1060 rlMa
YCnoBusi Okpyxarolliei <1 B/m oT 80 o 1000 My
cpens! OnekTpuyeckoe none <0,3B/moTr1mo2IlTy

<0,1B/MoT2p802,7 1Ty

<40 A/m B pexxume DC (3emHoe MarHuTHoe norne)
< 3 A/m B pexxume AC (50/60 Mu)

dasbl HocTynHbl 3 dasbl (4na TpexdasHbiX cuctem)

MarHuTHoe none

[MocTosiHHas cocTaBnstowas Hanps>XeHna n Toka OTcyTCTByeT

dopma curHana CuvHycovganbHbIin curHan
YacToTa anekTpoceTu 50+0,5Tyuunnm60+£0,5Ty
U, £1%
AmMNnuTyaa HanpsKeHus dasHoe HanpsbkeHve B ananasoxe ot 100 go 400 B

JInHenHoe HanpsxxeHve B gnanasoHe ot 200 go 1000 B

dnnkep P,<0,1

u,=0%unu,=0%
®asosbit Mogysb: 100% £ 0,5% U,
Yol casura dpas: L1 0 £ 0,05°, L2 -120 £ 0,05°, L3 120

HecvmmeTpusa HanpsixeHus

+0,05°
AHanusartop rapmMoHuK <3% U,
XapakTepuCTuKN arek- VHTeprapMoHmky <0,5% U,

TpUYeckol cUcTeMbl -
30-1000 mBCK3 6e3 nocTt. coctaBnsioLlen
BxofHoe HanpsxeHue Ha Knemmax Toka m 1Bcka<=>A O

nol

(oatumkn Toka, kpome Flex) s 30 MBck3s <=> 5 xA  ™M/100

11,73-391 mMBCK3 6e3 nocrt. coctaBnsitoLei
m 11,73 mBck3 npm 50 'y <=> 300 Ack3
m 391 mBck3 npum 50 'y <=> 10 KACK3

BxogHoe HanpshkeHWe Ha knemmax Toka Ans
natunkoB AmpFlex® n MiniFlex HomuHanom 10 kA

1,173-39,1 MBCK3 6e3 NocT. cocTaBnsawoLLEen
m 1,173 mBck3 npu 50 'y <=> 30 ACK3
m 39,1 mBcks npum 50 'y <=> 1000 Ack3

117,3-3910 mMkBCK3 6e3 NocT. cocTaBnsawLLen
m  117,3 mkBck3 npu 50 Ny <=> 3 ACK3
m 3,91 mBck3 npm 50 'y <=> 100 Ack3

BxogHoe HanpspkeHne Ha knemmax Toka Ansa gat-
ynkoB AmpFlex® n MiniFlex HomuHanom 1000 A

BxogHoe HanpspkeHue Ha krnemmax Toka ans
natunkoB AmpFlex® n MiniFlex HomuHanom 100 A

0° (aKTMBHbIE MOLLHOCTb U 3HEPTUst)

Yron casura a3
A ® 90° (peakTBHbIE MOLLHOCTb U 3HEPrus)

KoadhuumeHT HanpspkeHns 1
KoadhduumeHT ToKa 1
. HanpsbkeHuns N3MepeHHbIe (He BbIYMCIEHHbIE)
Hactporika npubopa
[atumkn Toka peanbHble (He CbIMUTUPOBAHHbIE)
BcnomorarensHoe HanpsXeHve nuTaHus 230B + 1% nnn 120 B £ 1%
Mporpes npubopa 1y
Tabnuya 3

1. 3HadeHns A npuBedeHbl B HUXecneadytowen Tabnuue.



HomuHanbHbIe 3HaYeHUsA ToKa Anom B 3aBUCUMOCTU OT AaT4YUKa

o MonHasa TexHM4eckas MonHas kommepueckas
HomuHanbHbI TOk (CK3)
OaTtymk ToKa A (A) wkana CK3 B cooTBeT- wkana CK3 B cooTBeT-
Lol cTBuM ¢ knaccoMm A (A) @ | ctBum c knaccom A (A) @
100 14,14-16,97 30A
AmpFlex® A193 n MiniFlex MA 194 1000 141,42-169,71 300 A
10 000 1414,21-1697,06 (" 3000 A ™M
Knewwm J93 3500 1650-1980 1800
Knewwm C193 1000 471-566 500
Knewwu PAC93 1000 471-566 500
Knewwm MN93 200 94,3-113 100
Knewwu MINI94 200 94,3-113 100
Knewwm MN93A (100 A) 100 47,1-56,6 50
Knewwm E94 (10 mB/A) 100 47,1-56,6 50
Kneww E94 (100 mB/A) 10 3,54-4,24 4
Knewm MN93A (5A) 5 1,77-2,12 2
ApanTtep 5 A TpexdasHblii 5 1,77-2,12 2
Apantep Essailec®5A TpexdasHbii 5 1,77-2,12 2
Tabnuya 4

1: Oatumkm Toka Tvna Flex He obecneunBaloT COOTBETCTBUE KNnaccy A B npegenax nonHow wkanbl. [JencTBUTENbHO, OHN reHEPUPYOT
CUrHan, nponopumnoHanbHbIA NPON3BOAHON TOKa, a ANs HECMHYCOMAANbHOMO CUrHana nuk-pakTop MOXET C NEerkocTbio gocTurath 3,

3,5unun 4.

2: ®opmynbl pacyeTa

HwxHee 3HayeHne

BerHee 3HavyeHne

2
CF

X Anom

Knacc-A

12x-—2

Knacc-A

X Anc)m

KoadbdpmumeHT 1,2 obycrnosneH cnocobHOCTbIO TOKOBOro Bxoda npubopa npuHumatb 120% A Ans cMHycouaarnbHOro curHana.

nom

Anom s 5 A => CFKnacc—A =4
5A< A, s10A =>CF _ .=35
10 A< Anom => CFKnacc—A =

3: 3HadeHne CK3 nonHow kommepyeckon wkanbl RMS BbiGupaeTcs B npeaenax nonHom TEXHUYECKON LUKarbl.

18.2. ANEKTPUNYECKUE XAPAKTEPUCTUKH
18.2.1. XAPAKTEPUCTUKMN BXOA HATMPSKEHUS

Pabounin gnanasoH

BxoaHown nmnepaHc
MocTosiHHas neperpy3ka
BpemeHHasa neperpy3ska

ot 0 Bck3 go 1000 Bck3 mexay ¢ason n HenTpanbko 1 Mexay HemTpanbto 1 «3eMneny
ot 0 Bcks go 1700 Bcks mexay daszamu, He npesbiwas 1000 BCK3 OTHOCUTENBHO «3eMrny

2 MOwm (mexay has3on 1 HeUTparnblo 1 MEXAY HEUTPAanbIO N «3emnen»)
1200 Bck3 mexay ason n HemTparnbio U Mexay HENTpanbto U «3eMnemn»

12 000 Bck3 mexay ¢ason u HerlTparnbio U Mexay HeWTpanbio U «3emren», Makcumym 278 umnynbcoB
B CEKYHAY

18.2.2. XAPAKTEPUCTUKN TOKOBOI'O BXOOA

Pabounin gnanasoH

BxogHon nmnepaHc

MakcmmarnbHoe BxogHoe HanpsxeHne

[MocTosiHHas neperpyska

ot 0 o 1 Bcka npu CF = \2 6e3 Flex

ot 0 8o (0,391 x f 7/ 50) Bcks npu CF = \2 nns aatymkoB Flex
1 MOwm 6e3 Flex

12,5 kOm ons natymkoB Flex

1,2 Vcka npu CF =2

1,7 Bcka npu CF =2



18.2.3. NTONOCA NPOMNYCKAHUA U YACTOTA ANCKPETU3ALUU

Mpnbop BkMNOYaeT PUNLTPbI, NCKINOYaKOLLME Napa3MTHOE HaNoXeHNe CNEKTPOB B COOTBETCTBUM C TpeboBaHusaMM ctaHgapTa MOK 61000-
4-7, peq. 2.

S/s (samples per second): BbIOOpKa B cekyHAy
spc (samples per cycle): Bbibopka B nepuog

Monoca nponyckaHnsa 1 YactoTa ANCKPeTU3aLmnmn crnegyoLme:

m 88 kl'u 1 400 ThiC. BbIG./C (16 BUT) ANA KAHANOB HaMPSKEHNS

m 20 k'y n 200 TbIC. BbIG./C (18 BUT) ANA kKaHanoB Toka

m 200 kl'y n 2 MBbI6./c (12 61T) AN GbICTPLIX NEPEXOAHbLIX NPOLIECCOB

[ina MeTponorMmn ncnonb3yTes 2 noToka AaHHbIX: 40 Teic. Bbl6./c 1 512 BbI6./N. (BLIGOPOK 3a Nepuog,).

m  ®dopwma curHanos - Pexxum RMS:
m Ounbtpel 3U, 4V, 4A: notok 512 BbIG./n.
m Ounbtpbl L1, L2, L3, N: notok 512 BbI6./N., 3@ UCKMOYEHNEM KPUBBLIX MUHUMArbHbLIX U MakcumarbHbIx 3HaveHui: 400 Thic.
Bbl6./c V 1 U, 200 Thic. BbIO./c Ans |.

m  Popwma curHanos - Pexxum Min-Max:
m  M3mepenus B pexxume RMS: notok 512 BbI6./n.
m  U3mepenus B pexumax Max, Min: notok 40 Tbic. Bbl6./C
m  V3mepeHus B pexumax Pk+, Pk-: notok 40 Tbic. Bblb./c (06beanHeHue Ha nHTepsane Bpemenn 10/12 nepuogos / 200 mc) nnm
notok 512 512 BbI6./n (06beanHeHne Ha HTepeane Bpemenn 150/180 nepuopgos / 3 ¢)

m [lepexoaHble npolecchi:
m  Ounbtpel 3U, 4V, 4A: notok 512 BbIO./n.
m Ounbtpbl L1, L2, L3, N: notok 512 BbI6./N., 3@ UCKMOYEHNEM KPUBBLIX MUHUMArbHbLIX U MakcumarbHbIx 3HavyeHui: 400 Thic.
Bbl6./c V 1 U, 200 Thic. BbIO./c ans |.

m [lyckoBsown TOK:
m  KpuBble: notok 512 BbI6./n.
m  V3mepeHus: notok 40 TeiC. BbIO./C (M3MepeHust B pexume RMS'%)

[apMoHMKK: noTok 512 BbIG./M.
MowHocTb 1 aHeprusi: noTok 40 Thic. BbIO./C

TpeHabl U TpeBOXHbIE curHanbl: 512 Bbl6./N. unun 40 Tbic. BbIO./C, B 3aBUCMMOCTU OT BENUYNH:
m CpegHekBagpaTuyHble 3HavyeHusi, nukep, tan ¢, rapMOHUKK, UHTEPrapMOHUKM, HECUMMETPUS, HENTMHENHbIE UCKaXeHWUs:
notok 512 BbI6./n.
m [lpoMbllLNeHHas YacToTa, U3MepeHne MOLLHOCTM 1 dHeprn: notok 40 Teic. BbIG./C



18.2.4. XAPAKTEPUCTUKU NPUBOPA (BE3 TOKOBOI'O OATYMKA)

18.2.4.1. Toku n HanpsikeHUs

Owana3oH M3MmepeHuUs 6e3 NnpuMeHeHus

KoadhchuLMeHTa Pa3pelwuieHue gucnnes MakcumanbHas
W3mepeHne (C eAMHNYHBIM KO3 hULMEHTOM) (c eANHNYHBbIM OCHOBHas
ko3adppuLneHTOM) MorpeLwHocTb
MuHuMyM Makcumym
YacroTa 42,50 'y 69,00 Ny 10 My, +10 My,
5,000 B 9,999 B ™ 4 paspsiga +(0,1% + 100 mB)
asHoe 10,00 B 600,0 B 4 paspsiga +0,1% U,,)
Hanpsiketue 600,1 B 1000 B 4 paspsga +(0,1% + 1 B)
CK3® 5,000 B 19,99 B ™ 4 paspsiga +(0,1% + 100 MB)
TNVHENHoe 20,00 B 1500 B 4 paspsiga +(0,1% U,,)
1501 B 2000 B 4 paspsiga +(0,1% + 1 B)
5,000 B 999,9 B 4 paspsiga +(0,5% + 500 mB)
dasHoe " -
MocTosiHHOE Hanpsi- 1000 B 1200B @ 4 paspsga +(0,5% + 1 B)
xehue (DC) ) 5,000 B 999,9B 4 paspsga £(0,5% + 500 MB)
TIMHENHoe
1000 B 2400B @ 4 paspsiga +(0,5% + 1 B)
MrHoBeHHoe oLuyLieHve dnmkepa (P, ) 0,000 12,00 ® 4 paspsiga +8%
CepbesHOoCTb KpaTKOBPEMEHHOW A03bl ® . (B
cbrmkepa (P.) 0,000 12,00 4 paspsiga Makc + (5%; 0,05)
Cepbe3HOoCTb AnUTENbHON 03bl hnu- 0,000 12,00 © 4 paspsiaa Mak + (5%: 0,05)
kepa (P,)
+(1% + 5 emp)
- CF<4
MiLepzts)p (EF) 1,000 9,999 4 paspsiga
(HanpskeHns 1 Toka) +(5% + 2 emp)
CF=z4
3,000 A 1649 A 4 paspsiga +(0,5% + 200 mA)
Knewwm J93 165,0 A 1980 A 4 paspsga +0,5% @
1981 A 3500 A 4 paspsiga +0,5% + 1A)
1,000 A 47,09 A 4 paspsiga +(0,5% + 200 mA)
Knewwm C193 7 0
Kneww PAC93 47,10 A 566,0 A 4 paspsiga +0,5%
566,1 A 1000 A 4 paspsiga +(0,5% + 200 mA)
200,0 MA 9,429 A 4 paspsiga $(0,5% + 20 mA)
Knewm MN93 9,430 A 113,0A 4 paspsga +0,5% @
113,1A 200,0A 4 paspsga +(0,5% + 200 mA)
Knewm E94 200,0 MA 4,709 A 4 paspsiga $(0,5% + 20 mA)
(10 MB/A) 4,710 A 56,60 A 4 paspsna +0,5%
Knewwm MN93A
(100 A) 56,61 A 100,0 A 4 paspsiga +(0,5% + 200 mA)
20,00 VA 353,9 MA 4 paspsga 1(0,5% + 2 mA)
Knewwm E94 o )
(100 MB/A) 354,0 MA 4,240 A 4 paspsiga 1+0,5%
0,
Tok, CK3 © 4,241 A 10,00 A 4 paspsiga +(0,5% + 10 MA)
Kneww MN93A (5A) 5,000 mA 176,9 MA 4 paspsiga +(0,5% + 2 MA)
Apantep Ha 5 A 177,0 mA 2,120 A 4 paspsiga +0,5% @
Apanrep Essailec® 2,121 A 5,000 A 4 paspsiga +(0,5% + 2 MA)
50,0 MA 9,429 A 4 paspsga +(0,5 % + 20 MA)
Knewwm MINI94 9,430A 113,0A 4 paspsaga +0,5 % ™
113,1A 200,0A 4 paspsga $(0,5 % + 200 MA)
AmpFlex® A193 10,00 A 299,9A 4 paspsga +(0,5% + 3A)
MiniFlex MA194 300,0 A 3000 A 4 paspsga +0,5% ™
(10 kA) 3001 A 10 000 A 4 paspsiga +(0,5% + 3 A)
AmpFlex® A193 1,000 A 29,99 A 4 paspsga +(0,5% +0,5A)
MiniFlex MA194 30,00 A 300,0A 4 paspsga +0,5% ™
(1000 A) 300,1A 1000 A 4 paspsipa +(0,5% + 0,5A)
AmpFlex® A193 100,0 MA 2,999 A 4 paspsga +(0,5% + 100 mA)
MiniFlex MA194 3,000 A 30,00 A 4 paspsiga +0,5% @
(100 A) 30,01 A 100 A 4 paspsia +(0,5% + 100 MA)




[unana3oH uamepeHusi 6e3 NpMMeHeHuUs
KoadphuLmeHTa PaspelueHne aucnnes MakcumanbHas
W3mepenue (C eAMHNYHBIM KO3 hULMEHTOM) (c eANHNYHBbIM OCHOBHas
ko3 cbmumeHTOM) NorpewHoCcTb
MuHuMyM Makcumym
Knewm J93 3A 5000 A 4 paspsiga (1% +1A)
Kneww PAC93 1A 1300 A ™ 4 paspsiga +(1% + 1A)
[OCTOSIHHbIV TOK Kneww E94
©) 9
(DC) (10 WB/A) 200 MA 100 A 4 paspsfa +(1% + 100 MA)
Knewwn E94 ) o
(100 MB/A) 20 MA 10 A 4 paspsiga +(1% + 10 MA)
Tabnuuya 5
1: Tlpun ycnosuu, 4TO 3HAYEHUS HANPSKEHNS MEXOY KaXKO0W KNemMMon 1 «3emrien» He npesbiwatot 1000 BCks.
2: OrpaHunyeHne ons BXOOOB HaMpspKEHUS.
3: 1000 x V2 = 1414; 2000 x \2 = 2828.
4: CymmapHoe cpefHekBagpaTUYHOE 3HavYeHne 1 cpeagHeKkBaapaTMYHoe 3Ha4YeHe NepBor rapMOHUKN.
5: CymmapHoe cpefHekBagpaTUYHOe 3HaYeHne 1 CpefHekBagpaTUYHoe 3HayeHne NepBon rapMoHKKWU. HeonpeaeneHHOCTb yka3aHa Ans
HanpspkeHys B ananasore ot 10 go 150 % ot U, , npu atom U, e [100 B; 400 B] ans dasHbix HanpsxkeHuid (B) n U, e [200 B; 1000
B] ansa nuHenHbIx HanpsbxeHun (U).
6: lMpenenbHble 3HaveHus, ykasaHHble B MOK 61000-3-3: P < 1,0 u P, < 0,65. 3HaueHus cabile 12 He npeactasnaoT coboi peanu-
CTUYHYIO CUTYaLUIo W, CreaoBaTenbHO, HE UMEIOT YCTAHOBIEHHON HEONPeaENneHHOCTU N3MEPEHMS.
7: OcHoBHas HeonpeaeneHHOCTb N3MepeHuin, oTBevaroLas knaccy A, coctasnset + 1%.




18.2.4.2. NMoka3saTenu MOLWHOCTU U IHEPrumn

[vana3oH namepeHus 6e3 npMMmeHeHUs
ko3adpcpuumeHTa

PaspelwueHune gucnnes

MakcumanbHasi OCHOBHasA

U3mepeHne (c eAMHNYHBIM KO3 PULIMEHTOM) Ko;;;i“":;::‘;'x) ™ NOrpeHOCTL
MuHuMyMm Makcumym "
+(1% + 10 emp)
|cos ¢| 20,8
Bes Flex 1,000 BT ©® 10,00 MBT @ 4 paspsiga ©
AkTBHas £(1,5% + 10 emp)
MOLLHOCTb 0,2 <|cos ¢| <0,8
(P)® +(1 % + 10 emp)
® cos ¢| 20,8
AT 1,000 BT © 10,00 MBT @ 4 paspsiga © loos ol
MiniFlex *(1,5% + 10 emp)
0,5<|cos 9| <0,8
+(1 % + 10 emp)
|sin @] 20,51 THD < 50%
PeaKkTUBHas Bes Flex 1,000 Bap @ 10,00 MBap @ 4 paspsiga © (15% + 10 )
(1,97 + emMp
2/gl).l.|(,;-|)OCTb 0,2 < |sin ¢| < 0,51 THD < 50%
W HeakTuBHas o i(|1>,5(;%5+ II'OH%ME)50°/
® sin@|20,5u <
(N) AmpFIex 1,000 Bap © 10,00 MBap @ 4 paspsiga © ¢ 2
MiniFlex +(1,5% + 20 emp)
0,2 < |sin ¢| < 0,51 THD < 50%
2% S +(0,5 % n__ + 50 emp)
THD, <20 %f n [sin ¢| 20,2
MotuHocTb nckaxenus (D) @ 1,000 Bap © 10,00 MBap @ 4 paspsiga © 2% S +(07 % 10 )
2% S +(0,7%n,__ + 10 emp
THD, > 20 %f u |sin ¢| 2 0,2
MonHas moLuHocTb (S) 1,000 B-A® 10,00 MB-A @ 4 paspsiga ® +(1 % + 10 emp)
OMTARTROMSHIBOO). 1000816 | 6000 MBA® 4 paspana © (1% + 10 cwp)
) +(1,5% + 10 emp)
KoadbdpuumeHT mowyHoctn (PF) 1 1 0,001 |cos @] 2 0,2
(1% + 10 emp)
|cos ¢| 20,8
Bes Flex 1 BTy 9999 999 MBTy © makc. 7 ungp © (15% + 10 )
(1,97 + emMp
AKTVBHas 0,2 < |cos ¢| <0,8
aHeprua (E;) +(1 % + 10 emp)
® cos ¢| 20,8
mehlcs 1Bty 9 999 999 MBry © makc. 7 undpp © loos gl
MiniFlex +(1,5% + 10 emp)
0,5<|cos ¢| <0,8
(1% + 10 emp)
|sin ¢| 20,51 THD < 50%
PeakTusHas Bes Flex 1 Bap-y 9999 999 Meap-y © Makc. 7 undgp © +(1.5% + 10 )
+(1,5% eMp
an;e;)glﬂ 0,2 < |sin ¢| < 0,51 THD < 50%
W HeaKTUBHaS s i(|1>,5(;%5+ ]I'OHTZ)ME)SO"/
2 ® sin =20,0m1 <
&) QT]?;LG; 1 Bap-y 9999 999 Meap-y © Makc. 7 undp © (P(1 5% + 20 ) 2
+(1,5% + 20 emp
0,2 <|sin ¢| < 0,51 THD < 50%
2% S +(0,5%n,, + 50 emp)
THD, < 20 %f u [sin ¢| 20,2
OHeprus nckaxenus (E,) 1 Bap-y 9 999 999 MBap-y © Makc. 7 uncp ©
2% S +(0,7%n,__ + 10 emp)
THD, = 20 %f n [sin ¢| 2 0,2
MonHas aHeprua (E) 1BAY 9999 999 MBA-y ©® makc. 7 undgp © +(1 % + 10 emp)
gg';‘;r:ﬁﬂ”&‘fe‘;"(“?”) 1 BTy 9999 999 MBr-y (10 makc. 7 umdp © +(1 % + 10 emp)
PDC

Tabnuya 6

1: HeonpeaeneHHOCTb M3MepPeHUIn aKTUBHOM MOLLIHOCTU U SHEPTUN, SBRSIETCH MakcuMarnbHON Ans |COS (P| =1 wuTmnosou Ans Opyrmx yrnoe casura

has.

2: HeonpegeneHHOCTb M3MEPEHUI PeakTUBHOW MOLLHOCTU U SHEPrUK, SIBMSIETCA MakcUMarnbHOM Ans [sin @ = 1 u TMNoBow Ans Apyrux yrrios

cosura ¢as.

Ons knewen MN93A (5 A) unu agantepoB Ha 5 A.
Mpw nogkntodeHnn gatyumkoB AmpFlex® unu MiniFlex n npu nogknoyeHun B o4HOMa3HyH 2-NpoBOAHYHO Lerb.
Pa3pelueHre 3aBUCKT OT UCMOMNb3YEMOro TOKOBOIO AaTvMKa 1 0ToBpaxxaemMoro 3HaueHusl.
3HaueHune aHeprum cooTBeTCTBYET Gonee 114 rogam MakcuMarbHOWM CBA3aHHOW MOLLHOCTMW MPY MPUMEHEHUN eONHUYHBIX KO3 PULNEHTOB.



7: n_. — 9TO MakcumMarbHbI MOPSAOK, AN KOTOPOro KO3(MUUMEHT rapMOHUKN He paBHsieTcs Hynto. THD, — aTto THD Toka.
8: [Mpwu nogknioyeHun knewm E94, 100 mB/A.
9: TMpw nogkntodeHnn knewm J93 1 npy NOAKNIOMEHUN B 0OgHOMAa3HYy0 2-MPOBOAHYHO Lierb.
10: 3HaueHue aHeprumn cooTBeTcTBYET Gonee 190 rogam MakcMManbHOW MOLLHOCTY Pdc npu npyMeHeHUn eguHNYHbIX KO ULIMEHTOB.
11: Pa3pelueHne gucnnes onpefensercs 3Ha4eHMeM NofHOM MOLLHOCTK (S) nnu nonHon aHeprum (Es).

18.2.4.3. BennunHbl, oTHOCALLMECH K MOLLHOCTAM

[vana3oH nsmepeHus

MakcumManbHass OCHOBHas

1: |tan @| = 32,767 cootBeTcTBYET ¢ = £88,25° + k X 180° (rae k — HaTypanbHoe Lenoe 41cno)

18.2.4.4. BennuuHbl, cBA3aHHbIE C U3MEPEHUAMM ABUraTens

N3mepenne PaspelueHne aucnnes
MuHumym Makcumym norpewHocTb
Yron capura a3 mexay 479 ° 180 ° 0.1° 490
nepBbIMU rapMOHUKaMu ’ -
cos ¢ (DPF, PF,) -1 1 4 paspsiga 5 emp
tan @ -32,77 ™ 32,770 4 pa3psiga +1°, ecrim THD < 50%
HecummeTtpus o o o £0,15% ecnm u, nmn u, < 10%
o HanpsbkeHuto (u,, u,) 0% 100% 0.01% +0,5% ecnm u, vunn u, > 10%
o o o +0,15% ecnm a,nmnn a, < 10%
HecnmmeTtpus no Toky (a,, a,) 0% 100% 0,01 % +0,5% ecrv a, i a, > 10%
Tabnuuya 7

U3mepeHune

[Onana3oH namepeHusi

Pa3pelwuieHue gucnnesn

MakcumManbHasi OCHOBHas

MuHumym Makcumym norpewHocTb
+(1 % + 10 emp)
OnekTpuyeckast MOLLHOCTb |cos ¢ | 20,8
(AmpFlex®, MiniFlex) 1,000 W 10,00 MW 4 paspsiga (1.5 % + 10 ovp)
0,5<|cosp|<0,8
MexaHnyeckasi MOLLIHOCTb 40,00 W 1400 MW 4 paspsga -
Krg 0% 100 % 0,1 % -
HomunanbHas | 3000 06/muH npu 50 Ty o
CRE EOET FEMETT CKOpPOCTb 3600 06/muH npn 60 My 4 paspana 1%
0,2 X HOMUHarb-
MomeHT HbIV KPYTALLNIA 140 Nm 4 paspsiga +10 %
MOMEHT
MexaHnyeckas MOLLHOCTb 40,00 W 1,400 MW 4 digits +11 %
Tabnuya 8

[Buratenb JOImKeH paﬁOTaTb He MeHee 2 4YacoB B pexunme NOCTOSIHHOM Harpy3ku 1 B HOMUHarlbHbIX YCITOBUAX.




1

8.2.4.5. FTapMOHUKHM

U3mepeHune

[Avnana3oH namepeHus

PaspelwueHune gucnnes

MakcumanbHasi OCHOBHasA

MuHumym Makcumym norpewHocTb
0,1%
KoadhduupmeHT rapMoHumK o 1500 %f 7, < 1000% o
HanpspkeHs (1) 0% 100 %r 1% *2,5% + 5 emp)
T 21000%
0,1% +(2 % + (n x 0,2%) + 10 emp)
KoadhdmnumeHT rapmoHmk Toka (T, 1500 %f 7, < 1000% n<25
bpuuy p ) 0%
0
(6e3 Flex) 100 %r 1% +(2% + (n x 0,6%) + 5 emp)
1.2 1000% n>25
0,1% (2% + (n x 0,3 %) + 5 emp)
KoadbdunumeHT rapmoHuK Toka (T 1500 %f 7, < 1000% ns25
U p ) 0%
(AmpFlex® n MiniFlex) 100 %r 1% +(2% + (n x 0,6%) + 5 emp)
T 2 1000% n>25
KoadhduumeHT HenmHeNHbIX
LITEEETT (U1D)) . 0% 999,9% 0,1% +(2,5% + 5 emp)
(NpviBedEHHbIN K MepBON rapMOHUKE)
HanpskeHust
+(2,5% + 5 emp)
ecmVnz1,t <(100 + n) [%]
KoathduumeHT HenMHeNHbIX unm
uckaxeHu (THD) (npuBeaeHHbI 0% 999,9% 0,1% (2% + (n,,, * 0,2%) + 5 emp)
K nepBoW rapMoHuke) Toka (6e3 Flex) n_ <25
(2% + (n,,. * 0,5 %) + 5 emp)
N > 25
+(2,5% + 5 emp)
ecrmVnz1,t <(100 + n?) [%]
KoathdunLMeHT HENMMHENHBIX wnm
nckaxeHui (THD) (npuBeaeHHbIV
K NepBOW rapMOHYKe) Toka 0% 999.9% 0.1% +(2% + (0, % 0,3 %) + 5 emp)
(AmpFlex® u MiniFlex) Ny S 25
(2% + (n,, * 0,6 %) + 5 emp)
Npax > 29
KoathdunLMeHT HENMMHENHbIX
ST (Al 0% 100% 0,1% £(2,5% + 5 emp)
(npviBeaeHHbIN Kk curHany 6es
MOCT. COCTaBMALLEN) HANPSHKEHNSA
+(2,5% + 5 emp)
ecrmVnz1,t <(100 + n) [%]
KoathdULMEeHT HENMMHENHBIX unm
nckaxeHun (THD) (npmBeaeHHbIN o o o
Kk curHany 6es NocT. CocTaBnsIoLLen) 0% 100% 0.1% (2% + (n,,,, X 0,2%) + 5 emp)
Toka (kpome Flex) N S 25
(2% + (n,, * 0,5 %) + 5 emp)
nmax > 25
+(2,5% + 5 emp)
ecrmVnz1,t <(100 + n?) [%]
KoadhdUumeHT HeNMMHENHbIX wunu
nckaxeHuin (THD) (npuBegeHHbI o o o
K curHany 6es MocT. COCTaBMsIoLLEiH) 0% 100% 0.1% 2% + (n,,,, x 0,3 %) + 5 emp)
Toka (AmpFlex® n MiniFlex) A
(2% + (n,, * 0,6 %) + 5 emp)
Ny > 25
£(5 % + (n,,, % 0,4 %) + 5 ewvp)
n <25
KoadhduumeHT notepb 1 99.99 0,01 max
oT rapmoHuk (FHL) (10 %+ (n_, % 0,7 %) + 5 emp)
nmax > 25
5%+ (n,,, %04 %)+5ewvp)
n.. <25
dakTop K (FK) 1 99,99 0,01
10 %+ (n_,, %X 0,7 %) + 5 emp)
Moy > 29
Yron casura a3 mexay 479 ° 180 ° q° +(1,5°+ 1°x (n + 12,5)
rapMoH1Kamu (Mopsaok = 2)

n

ma.

x — 9T0 MakcumarnbHbIN nopsanok, Anda Kotoporo KOS(*)(*)MLI,VIQHT rapMOHUKN HE PaBHAETCA HYIHO.




[unana3oH usmepeHus
" (c eAVHNYHBIM AL T L] MakcuManbHas OCHOBHast
swepenve o3pepumenTON) o norpeurmocr
MuHuMyM Makcumym “
HanpsbkeHune 4 paspsga
?gg‘omm’ (hasHoe 2B 1000B ™ py— +(2,5% + 1 B)
4 paspsga
(Nenopsaaka | nyyeitHoe 2B 2000 B paspRA +(2,5% + 1B)
=2) 4 paspsiga
cbasHoe (Vd) 2B 1000 B ™ 2 paspana £(2,5% + 1B)
*(<Z, (]
HanpsixeHve 4 paspspa
NCKaXKEHWS], py—
CK3 nuHeiinoe (Ud) 2B 2000 B P +(2,5% + 1B)
4 paspsga
4 paspsaga n<25:+(2% + (nx 0,2%) + 1 A)
Knewwwm J93 1A 3500 A
4 paspsiga n>25: (2% + (nx 0,5%) + 1 A)
Kneww C193 4 paspsga n<25:+(2% + (nx0,2%) + 1 A)
1A 1000 A
Knewwm PAC93 4 paspsipa n>25:+(2% + (N x 0,5%) + 1 A)
4 paspsga n<25:+(2% + (nx0,2%) + 1 A)
Knewwm MN93 200 MA 200 A
4 paspsiga n>25:+2% + (nx0,5%) +1A)
Kneww E94 4 paspsiga n < 25: (2% + (n x 0,2%) + 100 MA)
(10 mB/A)
Kney MN93A 200 MA 100 A
4 paspsga n > 25: +(2% + (n x 0,5%) + 100 mA)
(100 A)
Knewwm E94 4 paspsiga n <25: (2% + (n x 0,2%) + 10 MA)
20 MA 10A
. (100 mB/A) 4 paspsina n > 25: (2% + (n x 0,5%) + 10 MA)
rapmotuku, | Knewm MN93A (5 A) 4 paspsiga n < 25: £(2% + (n x 0,2%) + 10 MA)
CK3 @ Apantep Ha 5 A 5 MA 5A
(Ne nopsiaxa AnanTep Essailec® 4 paspsiga n>25:+(2% + (n x 0,5%) + 10 MA)
22) 4 paspapga N<25:£2 %+ (nx0,2%) + 1A)
Knewwm MINI94 50 MA 200 A
4 paspsga n>25:+2%+(nx0,5%)+1A)
AmpFlex® A193 4 paspspa n=2s:
RIS +(2% + (N x 0,3%) + 1 A + (AfRMS® x 0,1%))
MiniFlex MA194 10A 10 KA > 25
10 KA n :
(101A) 4 paspana +(2% + (N x 0,6%) + 1 A + (ARMS® x 0,1%))
AmpFlex® A193 4 paspsina n=25
A +(2% + (N X 0,3%) + 1 A + (ATRMS® X 0,1%))
MiniFlex MA194 1A 1000 A > 25
1 A n .
(10004) 4 paspana +(2% + (n x 0,6%) + 1 A + (AfRMS® x 0,1%))
AmpFlex® A193 4 paspspaa n <25: +(2% + (n x 0,2%) + 30 emp)
MiniFlex MA194 100 A 100 A
(100 A) 4 paspsiga n > 25: (2% + (n x 0,5%) + 30 emp)
Knewwwm J93 1A 3500 A 4 paspsaga *((n,. x0,4%) + 1A)
Knewwn C193 4 paspsga .
Knewun PAC93 1A 1000 A py— *((n, . x0,4%) + 1A)
Knewwm MN93 200 mA 200A 4 paspsiga *((n__ x0,4%)+1A)
Knewum E94 4 paspsiga
(10 mB/A) o
Knen MN93A 200 MA 100 A 4 paspsna £((n,,, X 0,4%) + 100 MA)
(100 A)
Knewwm E94 4 paspsiga
20 mA 10A £((n__ x0,4%) + 10 MA
(100 mB/A) 4 paspraa (s, X 0.4%) )
Tok Knewum MN93A (5 A)
NCKaXeHns
' | Apantep Ha 5 A 5MA 5A 4 paspsiga +((n, . X 0,4%) + 10 MA)
CK3 (Ad) @ Anantep Essailec®
Knewwu MINI94 50 MA 200 A 4 paspsaga *((n,. x0,4%) + 1A)
AmpFlex® A193 4 paspsiga
MiniFlex MA194 10A 10 KA £((n, X 0,4%) + 1A)
(10 kA) 4 paspsiga
AmpFlex® A193 4 paspsiga
MiniFlex MA194 1A 1000 A *((n, . x0,4%) + 1A)
(1000 A) 4 paspapa
AmpFlex® A193 4 paspsga
MiniFlex MA194 100 A 100 A *((n,,, X 0,5%) + 30 emp)
(100 A) 4 paspsiga
Tabnuuya 9




1: TMpu ycnosuwn, YTO 3HAYEHUS HAMPSHKEHUA MEXAY KaXaon Knemmown u «3emnen» He npesbiwatot 1000 BCks.
2: CpepHekBafpaTU4YHOE 3HAYEHNE NEPBON rapMOHUKM.
3. n_.. — 3TO MakcMMarbHbI NMOPSAOK, AN KOTOPOro KO3MUUMEHT rapMOHUKN HE PABHAETCSA HYIHO.

ma;

18.2.4.6. KoachcpmumeHThbI TOKa U HanpsikeHUs

KoadcpuumeHt MuHnmMyMm Makcumym
100 9999900 x V3
HanpspkeHve p e e
1000 x V3 0,1
Tok 1/5 60 000/1
Tabnuya 10

1: Tonbko ans knewen MN93A Ha 5 A n agantepos Ha 5 A.



18.2.5. XAPAKTEPUCTUKU OATYMNKOB TOKA

CpenHekBagpaTtuyHas norpeLlHOCTb U3MEPEHNS Toka U ha3oBasi NOrPeLLHOCTb AOMKHbI MPUOaBNSATLCS K MOrpeLLUHOCTSIM npubopa Ans
N3MEPEHUIA, B KOTOPbIX MCMOMb3YIOTCS M3MEePEHUst TOKa: MOLLHOCTU, SHEPrMK, KOI(PPULIMEHTOB MOLLHOCTU, TAHTEHCOB U T. 4.

Tun gaTtumka

CK3 Toka
npwu 50/60 'y (ARMS)

MAKCUMATNBHAS
HEONPEAENEHHOCTb
nePu 50/60 Ny

MakcumanbHas
MorpeLwwHocTb ANna @
npwu 50/60 Ny

[1000A ...12000A]

+(1,2% + 1A)

[100A ... 1 000 A] +(1,2% + 0,5 A) +0,5°
AmpFlex® A193
[5A... 100 A] +(1,2% + 0,2 A)
[0,1A...5A] +(1,2% + 0,2 A) -
[1000A ... 12 000 A] +(1% + 1A)
. [100 A ... 1 000 A] +(1% + 0,5 A) +0,5°
MiniFlex MA194
[5A ... 100 A] +(1% + 0,2 A)
[0,1A ... 5A] +(1% + 0,2 A) -
[50A ... 100 A] +(2% + 2,5 A) +4°
Knewwm J93 [100 A ... 500 A] +(1,5% + 2,5 A) +2°
3500 A [500 A ... 2000 A] +1% +1°
[2000 A ... 3500 A] +1% +1,5°
[1A..50A] +1% -
'1(3834/‘: (il [50 A ... 100 A] +0,5% +1°
[100 A ... 1200 A] +0,3% +0,7°
[0,5A ... 100 A] +(1,5% + 1A) +2,5°
'fgg;*/‘;'\ FEER [100 A ... 800 A] +2,5% +2°
[800 A ... 1000 A] +4% +2°
[0,5A...5A] +(3% + 1A) -
Knewy MNO3 [5A...40A] +(2,5% + 1A) +5°
200 A [40A ... 100 A] (2% + 1 A) +3°
[100 A ... 240 A] +(1% + 1A) +25°
Knewwm MN93A [0,2A..5A] (1% + 2 MA) +4°
100 A [5A...120 A] +1% +2,5°
Krewwm MN93A [0,005A ... 0,25 A] £(1,5% + 0,1 mA) -
S5A [0,25A ... 6 A] +1% +5°
Knewwm E94 [0,5A...40A] +(4% + 50 MA) +1°
10A [40A ... 70 A] +15% +£1°
*fg‘i\”*“ St [0,1A..7A] +(3% + 50 MA) +1,5°
Krewwwm MINI94 [0,05A ... 10A] £ (0,2% + 20 wA) +1°
200 A [10 A ... 200 A] +0,2°
[5MA ... 50 MA[ +(1% + 1,5 MA) +1°
ApanTep TpexdasHbii 5 A [50 mA ... 1 A[ 1(0,5% + 1 MA) +0°
[MA..5A] +0,5% +0°

Tabnuuya 11

B naHHoM Tabnuue He y4mTbiBaeTCst BO3MOXHOE UCKaXeHWe namepeHHoro curHana (THD) no npuynHe onsmyecknux orpaHnyeHnii TOKOBOro
JaTtyyka (HacblWweHne MarHMTHOM Lenu nunu anemexTa ¢ agpcpektom Xonna).



OrpaHunyeHus gatumkoB AmpFlex® u MiniFlex
Kak 1 Bo Bcex gaTymkax Ha oCcHoBe nosica PoroBckoro BbixogHoe HanpsikeHve aatimkos AmpFlex® n MiniFlex nponopumoHansHo YacTtoTe.
CWrbHbIN TOK BbICOKOW YaCTOTbl MOXET HacbILLaTb TOKOBbIN BXO4 NpubopoB.

Bo n3bexaHne HacblweHns Heobxogumo cobnogaTh creaytoLlee ycrnoBue:

n=co
Z n.11<1.
n=1

loe | o, — AManasoH TOKOBOrO AaTtyuka

N — NopAA0K rapMOHUKA.
|n — 3Ha4dyeHue ToKa AOJ1d rapMOHUK N-ro nopsdaka

Hanpumep, Avana3oH BXOQHOO ToKa NiaBHOro perynsitopa AomkeH 6biTb B 5 pa3 Hike BbIGpaHHOO AnanasoHa Toka npubopa. Perynsitopbl
C BOMTHOBbIM MaKeToOM C HeLenbIM YUCIOM NEPUOAOB HECOBMECTUMBI C AaTumkamu Tuna Flex.

[aHHoe TpeﬁoBaHme He Y4YUTbIBAET OrpaHn4YeHne nosochbl NponyckaHunaA anGOpa, YTO MOXET NPUBECTU K APYTM ombkam.

18.2.6. HEONPEAENEHHOCTb YACOB PEAJIbHOIO BPEMEHM

HeonpeneneHHOCTb YacoB peanbHOro BpeMeHu cocTaensieT Makcumym 80 ppm (ans 3-neTHero npubopa, Ucnonb3yemoro npu temnepa-
Type okpyxatoLen cpeapl 50 °C).

[nsa HoBoro npubopa, ncnonb3dyemoro npu temnepatype 25 °C, gaHHasa HeonpeaeneHHOCTb cocTaBnsieT He 6onee 30 ppm.

18.3. KAPTA-NAMATHU

B komnnekT noctasku npubopa CA 8343 Bxoaut oTdhopmaTupoBaHHasi SD-kapTa Ha 16 6.
B 3aBucumocTy ot o6bema namsit Ha SD-kapTax MOXHO XpaHUTb:

276 4T6 1616

PasnunyHble dyHKkumnm m 50 cHMMKOB 3KpaHa m 50 CHMMKOB 3KpaHa m 50 cHMMKOB 3KpaHa

16 362 TpeBOXHbIX curHana 16 362 TpeBOXHbIX cUrHana 16 362 TpeBOXHbIX curHana

m 210 onepauun noucka nepe- [ m 210 onepauwnii novncka nepe- | m 210 onepauuin noncka nepe-
XOOHbIX MPOLECCOB XOAHbIX NpOLEeccoB XOOHbIX MPOLECCOB

m 1 3axBaT MyckoBOro Toka B | m 1 3axBaT MycKoBOro Toka B [ m 1 3axBaT MycKOBOro TOKa B
pexume RMS+PEAK — 10 pexume RMS+PEAK — 10 pexume RMS+PEAK — 10

MWH MWH MWH
m 1 3anucb TpeHOoB BCcex Na- [ m 1 3anvcb TpeHJoB Bcex na- | m 1 3anucb TpeHaoB Bcex na-
pameTpoB 3a 20 4yacoB ¢ pameTpoB 3a 6 gHEeWN C WH- pameTpoB 3a 40 gHen ¢
WUHTepBanom Bpemexu 3 ¢ TepBanom Bpemenu 3 ¢ WHTEepBanom Bpemexu 3 ¢
UNn eguHCTBEHHasa 3anucb | m 1,9 CyTOK C MHTEpBanom m 3,75 CyTOK C MHTEepBanom m 15 cyTOK C MHTEpBanom
TpeHAoB BCex napameTpos BpemeHn 1 c. BpemeHn 1 c. BpemeHn 1 c.
cornacHo ctangapty EN 50160. | m 5,6 cyTOK C MHTepBanom m 11,25 cyTok c HTepBanom | m 45 cyTOK C MHTepBanom
BpemeHu 3 c. BpemMeHun 3 c. BpemeHu 3 c.
3276 64 6
PasnuyHble dyHKUUN m 50 CHMMKOB 3KpaHa m 50 CHMMKOB 3KpaHa

16 362 TpeBOXHbIX curHana 16 362 TpeBOXHbIX curHana
= 210 onepauui novcka nepexofHblx npouec- | m 210 onepauyunin noucka NepexofHbIX npouec-

coB coB
m 1 3axBaT NycKOBOro ToKa B pexvume m 1 3axBaT NyCKOBOro TOKa B pexumMe
RMS+PEAK — 10 MuH RMS+PEAK — 10 MuH
m 1 3anucb TpeHOoB Bcex napameTpoB 3a 84 | m 1 3anucb TpeHZOB Bcex napameTpoB 3a 174
[OHel C MHTepBanom Bpemenn 3 ¢ OHEN C UHTepBanom BpemeHu 3 ¢
Unun eguHcTBeHHasa 3anucb | m 30 CyTOK C MHTEpBanom Bpemexu 1 c. m 90 cyTOK C UHTEpBanom Bpemexu 1 c.
TpeHpoB Bcex napameTpoB | m 90 cyTOK C MHTEpBanom BpemeHun 3 C. m 180 cyTOK C nHTEpBanom BpemeHu 3 c.

cornacHo ctaHgapty EN 50160.

Yem MeHbLUMI NHTepBan BpeMeHN 1 OonbLUy ANUTENBHOCTb 3anncy Bbl BolbupaeTe, Tem bonbLuero pasmepa oyayT dannbl.



18.4. UCTOYHUK NUTAHUA
18.4.1. AKKYMYNIATOPHAS| BATAPES

VIcTouHnkoM nutaHms npubopa ABnseTcs NMTUN-MoHHAsA akkymynsitopHasa 6atapest 10,9 B emkocTtbio 5700 MA-y.
Macca akkymynsitopHoi 6atapeu: okorno 375 r, u3 Hux 5,04 r npuxognTCs Ha NUTUI

HanpsixeHne 10,86 B
HomunHanbHas emMKocTb 5700 mA"y
MuHMManbHas eMKOCTb 5500 MA"y

[MoTepa emkocTn

11% nocne 200 UMKNOB 3apsaKM-paspPaakM
16 % nocne 400 uMKNOB 3apsaKN-pPa3PSLaKN

3apsaaHbIv TOK U onuTens-
HOCTb 3apsiaku B 3aBU-

10°C<T<40°C

PA40W-2: 1,5A 1 3 450 MyH
PA32ER: 1 An 5450 muH

CMMOCTW OT UCTOYHUKA
nutanusa (PA40W-2 nnn

0°C<T<10°C

PA40W-2: 0,75 An 7 4 30 MuH
PA32ER: 0,5 A n 11 4 30 MuH

PAIZER) PA40W-2: 0 A
20°C<T<0°C | pA3sER: 0A

Pabouas T° ot -20 go +60 °C

T° 3apsgkn ot 08040 °C

T° xpaHeHusi

ot -20 go +60 °C B TeyeHne mecsua
ot -20 go +45 °C B TeyeHue 3 mecsaueB
oT -20 go +20 °C B TeueHue roga

B cnyyae gnutensHoro npoctosi npubopa n3BneknTe akkymynsatopHyto 6atapeto (cm. § 19.3).

18.4.2. BHELUHUA UCTOYHUK MUTAHUA

Mpun6op CA 8343 MOXHO NOOKIMIOYNTL K BHELUHEMY UCTOYHWUKY MUTaHUS ANst 3KOHOMUM 3apsaa Unv noasapsaakn akkyMynaTopHou 6atapew.

OH mMoXeT paboTaTb BO BpeMsi 3apsiiku.

CyliecTtByeT 2 Mogenu 3apsaHOro yCTponucTBaa.

PA 40W-2

PA32ER

Qﬁ@ﬁj

HomuHanbHoe HanpsikeHWe 1 kateropust
nepeHanpspKeHms

600 B, kateropus IlI

1000 B, kateropus IV

BxogHoe Hanps>xxeHne

100—-260 B npu vactote ot 0 go 440 'y,

100-1000 B rMEPEM. TOKA
150-1000 B nocCT. TOKA

BxogHas vacToTa 0-440 Ty MocT. Tok, 40-70 Iy, 340—440 'y
MakcumanbHbIi BXOAHOW TOK 0,8A 2A

MakcumanbHasa BxogHasi MOLLHOCTb 50 Bt 30 Bt

BbixogHoe HanpsixkeHune 15B +4% 15B+7%

BbixogHas MOLLIHOCTb makc. 40 BT 30 Bt

Pasmepsbl

160 x 80 x 57 mm

220 x 112 x 53 mm

Macca

okoro 460 kr

okorno 930 kr

Pabouas temnepartypa

o1 0 go +50 °C, oTHocuTenbHasa BRax-
HocTb oT 30 go 95% 6e3 koHaeHcaL

oT -20 go +50 °C, oTHocUTEenbHas BRax-
HocTb oT 30 0o 95% 6e3 KoHaeHcauun

TemnepaTypa xpaHeHus

ot -25 no + 85 °C, oTHocuTenbHas Bnax-
HocTb oT 10 o 90% 6e3 koHaeHcaLun

oT -25 go + +70 °C, oTHOCUTENbHAsA BNax-
HocTb oT 10 o 90% 6e3 koHaeHcauum

1 [ns ncnonb3oBaHWs JaHHbIX UCTOYHUKOB NUTaHUS crieqyeT o6pau.1aTbc;| K X pyKoBOACTBaM Mo aKcnnyataunu.




18.4.3. ABTOHOMHAA PABOTA

Tunoeoe notpebneHne Toka npubopa coctaenset 750 MA. 3To oTHocuTca K gucnneto, SD-kapte, GPS, coeanHenuto Ethernet, WiFi,
a Takke MUCTOYHUKY NUTaHUS AaTYMKOB TOKa B Crlydyae HeobxoanmMocCTu.

OnuTenbHOCTb aBTOHOMHOWM paboThl cocTaBnsAeT NpubnmantensHO 6 YacoB NpY MOMHOCTBIO 3apsXKEHHOW akkyMynsaTtopHon GaTapee
1 BKITIOYEHHOM gucnnee. Ecnu gucnnen BbIKMOYEH, BpeMsi aBTOHOMHOWM paboThl cocTaBnsieT npumepHo 10 Yacos.

18.5. YCITOBUSA OKPYXAIOLWEW CPE[bI

yCTpOI;ICTBO AOO0JDKHO MCNOoJ1Ib30BATbLCA NMpu crieyrwmx yCrnoBmuax temneparypbl 1 OTHOCUTENBbHOW BIAXXHOCTU:

1 = PacyeTHbIn AnanasoH.

%HR 2 = Pabounii ananasoH.
3 = YcnoBus xpaHeHns ¢ akkyMynaTopHou 6aTapeen.
4 = YcnoBus xpaHeHus 6e3 akkyMmynsiTopHol 6atapen.
o \
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PucyHok 165
[ns ncnonb3oBaHMs B MOMELLEHUSX.
BbicoTa Hag ypoBHEM Mopsi:
Okcnnyatauusi <2000 m

XpaHeHue <10 000 m

CTteneHb 3arpsis3HeHus: 3.

18.6. MEXAHNYECKUE XAPAKTEPUCTUKH

Paamepsbi (LU x I x B) 200 mm x 285 MM x 55 mm
Macca OKOMO 2 Kr

CTteneHb 3alunThbI

m |IP54 cornacHo M3OK 60529, koraa 3akpbIThl 5 KpbiLLEK 13 aracToMepa U k 9 knemMam He NoACOeAMHEHbI MPoBoAA.
m |P20 Ha ypoBHe U3MepuTENbHbIX KNeMM, Korga npubop BKITOYEH.

m |KO6 cornacHo M3K 62262.

VcnbiTaHne Ha NPOYHOCTb NpU NageHun 1 m cornacHo M3K 60068- 2-31.



18.7. COOTBETCTBUE MEXAYHAPOOHbIM CTAHOAPTAM
18.7.1. ANEKTPOBE30MACHOCTb

Mpunbop oTBevaeT TpeboBaHmam ctaHgaptoB MOK/EN 61010-2-030:

MameputenbHbie Bxogbl 1 obonodka: 1000 B B kateropum IV, cTeneHb 3arpsasHeHuns 3.
Bxopn nutanus: 1000 B B kateropum |V, cteneHb 3arpssHeHmns 3.

[atumkn Toka oTBevatoT TpeboBaHmam ctaHgapta MOK/EN 61010-2-032, B oTHoweHun 600 B kat. IV unmn 1000 B kar. lll, cteneHb 3a-
rpsA3HeHns 2.

VismMepuTenbHble NPoBOAa M 3aXKMMbl TUMa «KPOKOAMI» oTBeYatoT TpeboBaHunsam ctaHgapta MOK/EN 61010-031, B oTHoweHun 1000 B
Kart. IV, cteneHb 3arpssHeHus 2.

CoeanHeHve ¢ aatynkamm Toka:

ncronb3oBaHue aatynkos Toka AmpFlex®, MiniFlex n TokouamepuTenbHbix knelen C193 obpasyeT cuctemy «npubop + AaTymk Tokay,
cooTBeTcTBYytOLYytO kaTteropum [V (600 B) unu kateropum Il (1000 B).

ncnonb3oBaHne TokonameputenbHbIx knewen PAC93, J93, MN93, MN9O3A, MINI94, E94 obpasyeT cuctemy «npubop + Tokomamepu-
TenbHbIe KneLyy, cooTBeTCTBYoLLY0 kaTeropuu IV (300 B) nnu kateropum il (600 B).

ncnonb3oBaHne agantepHoro 6rnoka Ha 5 A obpasyeT cuctemy «npubop + agantep», cooTBeTcTBytoLWwyto kateropun IV (150 B) nnun
kateropun Il (300 B).

B uensx obecneveHns 6e3onacHOCTV nonb3oBaTensi NpUbop UMeET 3alUMTHbIA UMNELAHC, BKIIOYEHHbIM MeXay BXOAHLIMU KIeMMamu
1 3NEeKTPOHHO cxeMoii. Takum o6pa3om, ecrnv nonb3oBatenb nogknount USB-kabenb k npubopy 1 NPUKOCHETCS K APYroMy KOHLYy kabens,
HanpsKeHne n Tok He ByayT NPeacTaBnATb Ansl HEFO ONaCHOCTb.

Mpunbopskl oTBeYatoT TpeboBaHuaM ctaHgapTa BS EN 62749 B OTHOLLEHUN 3MEKTPOMarHUTHbIX nonen. Vsgenve npegHasHaveHo ansi
pabOTHMKOB.

18.7.2. CTAHOAPT M3K 61000-4-30-2, KNTACC A

Bce meToabl M3MepeHUn, HEoNPeaEeneHHOCTb U3MEPEHNIA, Anana3oHbl U3MEPEHUI, a Takke 06beaHEHNE Pe3ynLTaToB U3MEPEHUIA MO
BPEMEHU, CUrHaNM3aums 1 MapKkMpoBka COOTBETCTBYIOT TpeboBaHuam ctaHgapta MOK 61000-4-30, pegakuums 3.0, Monpaska 1 (2021),
Ons ycTponcTB knacca A.

Takum obpasom, npubop CA 8343 BLINOMHAET crieayoLne n3MepeHus:

M3MepeHve NPOMBILLIIEHHON YacToTbl Ha uHTepBane spemexn 10 c,

n3MepeHvie aMnNNnTyabl HanpsXxeHusa Ha nHTepsane spemenn 10/12 nepuopgos, 150/180 nepnogos, 10 MMHYT 1 2 vaca,
pacyeT HECUMMETPUM HaNpshKeHU Ha nHTepeane BpemeHn 10/12 neprogos, 150/180 neprogos, 10 MUHYT 1 2 Yaca,
N3MepeHve rapMOHVK HanpsbKeHnn Ha nHTepeane Bpemern 10/12 nepuogos, 150/180 neprogos, 10 MUHYT 1 2 vaca,
N3MepeHne MHTePrapMoHKK HanpsbkeHnin Ha nHTepsane Bpemern 10/12 nepuogos, 150/180 nepuogos, 10 MuHyT 1 2 Yaca,
MWHUManbHbIE N MakCUMaribHble 3HaYEHNS HaNPsXKeHUs (OTpuLaTenbHOE/NONOXUTENBHOE OTKITOHEHNE),

pacyeT 0o3bl hrivkepa Ha uHTepsarne Bpemern 10 MuHYT 1 2 Yyaca,

o6Hapy>KeHve NpoBarnoB ¥ NpepbIBaHUIA HAMPsHXKeHWs N0 amnnuTyae U ANUTENbHOCTH,

oBHapyXeHVe BPEMEHHbIX NepeHanpskeHnii Ha NPOMBILLIIEHHON YacToTe,

N3MepeHVe CUrHanbHOro HanpshxeHus B anektpocetn (MSV),

n3mepeHne BbICTPbIX n3MeHeHun HanpsbkeHnst (RVC),

n3MepeHve aMnnnTyabl Toka Ha uHTepsane spemenn 10/12 nepuogos, 150/180 nepuogos, 10 MuHYT 1 2 Yaca,

pacyeT HeCMMMETPUM Toka Ha nHTepsarne Bpemern 10/12 nepuopos, 150/180 nepuogos, 10 MuHyT 1 2 Yaca,
n3MepeHve rapMoHVK Toka Ha nHTepaane spemenn 10/12 nepuopos, 150/180 nepunogos, 10 MUHYT 1 2 Yaca,
n3MepeHne NHTeprapMoHKK TOKOB Ha MHTepBarne Bpemexun 10/12 nepuogos, 150/180 nepuogos, 10 MuHyT 1 2 Yaca.

Bce nsmeperus BbINONHSIOTCS Ha MHTepBarne Bpemenn 10/12 neprmoaoB 1 CUHXPOHM3UPYOTCA Npu kaxkaon 10-muHyTHOM oTmeTke UTC.
3aTteM pesynbrathbl UsmepeHnin obbeanHsoTes Ans uHtepsanos 150/180 nepuopos, 10 MUHYT 1 2 Yaca.

CepTudukaumsa cooTBeTCTBUS knaccy A BbinonHsietcst no ctaHgapty MOK 62586-2, pegakumsa 2, nonpaeka 1 (2021).



18.7.3. HEONPEQENEHHOCTb U3SMEPEHUA N AUANA30OH U3MEPEHUN

O6nacTb 3Ha4YeHum

Mapametp [Ovana3oH uamepeHuss | HeonpeaeneHHocTb TR T T
Certb C yacToTon 42,5575y
[MpombiwneHHasa Yyactora 50Ty +10 My Ua, <[100 B; 400 B] (V)
CeTb C YacToTou 51-69 B U,, €[200 B; 1000 B] (V)
60 I'y H
. U, <[100 B; 400 B] (V)
0, 0, 0, din
AMNNUTYAa HanpsKeHUst NMTaHns [10%; 150% ] U, £0,1% U, U, "<[200 B; 1000 B] (U)
e 0,212 + 8% U, <[100 B; 400 B] (V)
dnivkep din >
PP, 0,2-12 Make ( 5%; 0,05) | Ug, €[200 B; 1000 B] (V)
Amnnvtyaa [10%; 90% ] U, +02%U,,
[MpoBan HanpsxeHusi Havano - 2 nepuoga Uy, €[100 B; 400 B (V)
P P 2 Nepvion U, <[200 B; 1000 B] (U)
[OnuTtenbHoCTb =% nepuoga x 1 nepuog 1 nepwopg
Amnnntyaa [110%; 200% ] U, +02% U,
MNepeHanpspkeHne Havano - 2 nepuoga Uy, <[100 B; 400 B] (V)
peHanp 2 Nepvon U, <[200 B; 1000 B] (U)
[OnuTtenbHoCTb >, nepvoga 1 nepwog
[MpepbiBaHNS HanpsXXeHus Havano - 2 iepona Uy, €[100 B; 400 B] (V)
JrnuTenbHOCTb > nepuopa x 1 nepwvog, 1 nepvop U,, €[200 B; 1000 B] (U)
0,
HecrmmeTpusi HanpsikeHun (U,, U,) 0,5-5% (a6coni102:(fe/°3HaL|e- Uy, €[100 B; 400 B] (V)
P P =2 (abcontoTHoE 3HaveHne) Hue) U, €[200 B; 1000 B] (V)
[0,1% ; 16%] })//U1 NV +5%
FapMOHMKY HaMpPsKEHUs he[0 : 50] U, 21% U, U,, €[100 B; 400 B] (V)
(Vegr/Ysg) ' [0,1%; 16%]V /U, uV_/ Uy, €[200 B; 1000 B] (U)
sgh +0,05% U,
Usnh < 1% Udirl ‘ an
[0,1%;10%] V /U uV [ + 59
U =21%U + 5% .
NHTeprapMOHMKIL HanpsiXeHnst hel0 : 49] isgh ° Ysin U,, €[100 B; 400 B] (V)
(Vg Yiegn) ’ [0,1%;10%] V,/U,nV,_/ U,, €[200 B; 1000 B] (U)
isgh +0,05% U,
Uisqh < 1% Udin , an
[3% ; 1.5%] U,. +5%
Curnanel nepegaun (MSV) 0Tl ;3 K] Uy, €[100 B; 400 B] (V)
[1%;3%] U, £015% U U,, €[200 B; 1000 B] (U)
[0y ; 3 Ky =572 7% Han
Havano - 2 nepuoga
BbICTpble M3MEHEHNS HAMNPSBKEHUSI [IMTenbHOCT R 1 nepvon U, <[100 B; 400 B] (V)
(RVC) A 1% - 69 9 U, €[200 B; 1000 B] (U)
VRMSV4/URMS Y4 U [1%; 6%] Uy, £0.2% Uy, din :
AU [1%;6%] U, £02%U,,
[10%; 100%] cpeaHekBa-
ApaTUYHOrO 3HaYeHus B
AmnnuTyga Toka npegenax noriHom Tex- + 1% Cwm. Tabnuua 4
HUYeCKON LWKanbl Toka
(knacc A)
I, 23%1 + 5%
FapmoHuky Toka (I ) he[0 ; 50] - o
g lgn <3% 1 +0,15% 1 .
lan Z23% 1 +5%
WuTeprapmonmnyeckue Toka (1) hel0 ; 49] = o
¢ Iis_g_h <3%Il.. +0,15% 1
0,
0.5-5% +0,15%
Hecvmmetpus Toka (a,, a,) (abcontoTHoe
Dl (abcontoTHoE 3HaveHwne) nom
3HayeHue)

18.7.4. MAPKUPOBKA COINMACHO M3K 62586-1

Mapkuposka PQI-A-P| o3HavaeT:
PQI-A: npnbop KOHTpOMs KayecTBa ANEKTPOIHEPrMm knacca A
P: nopTaTtuBHbIN n3MepuTenbHbli Npudop
I: Ans ncnonb3oBaHUsi B MOMELLEHNSAX

Tabnuya 12




18.8. ANIEKTPOMAIHUTHAA COBMECTUMOCTDb (3MC)

Mpnbop oTBevaeT TpeboBaHmam ctaHgapta MOK/EN 61326-1.

m [pnbop npegHasHayeH Ans NCrnonb30BaHMS B NPOMbILLIEHHOW cpeae.

m [lpnbop oTHocuTCA K kKnaccy A.

m  [laHHbIZ Npnbop He NpeaHasHayYeH ANs NCNoNb30BaHUst B XKUMON Cpeae 1 MOXET He obecneynTb Hagnexallyto 3almnTy paguonprema
B TaKMX YCMOBWUSIX.

YTo Kacaetcs gatumkoB Toka AmpFlex® n MiniFlex:

®  [PU HaNMM4MKn U3Ny4aemMoro 3MNeKTPUYECKoro Nons MoXeT Habnogatbcst BnusiHve (abCcontoTHOE) Ha pe3ynbTaT Bbl4UCNeHns koaddu-
LMeHTa HeMMHENHbIX nckaxeHuin Toka (THD) Ha ypoBHe 2%.

m  MpU HaNM4YMM HAaBOAMMOrO PaAMOYaCTOTHOrO NONs MOXET HabnoaaTbCa BNMSHME Ha pe3ynbTaT BbIYMCIIEHUSI CPpeaHEKBaApaTUYHOIO
3HayeHus Toka Ha ypoBHe 0,5 A.

m [P HanNM4YMM MEKTPOMAarHUTHOrO MOSst MOXET HabnoaaTbCsl BNMSHWE Ha pe3ynbTaT BblYMCIEHUS CPeQHEeKBaapaTUYHOro 3Ha4YeHns
TOKa Ha ypoBHe 1 A.

18.9. PAODMOUINTYHEHUE

[MpnbBopkl cOOTBETCTBYIOT TPEeOOBaHUSAM AMPEKTUBLI N0 pagnoobopynoBaHunio RED 2014/53/UE n HopmaTtuHbiM aktam FCC.

Mogynb WiFi cootBeTcTBYET HOpMaTuBHomy gokymeHTy FCC 3a Homepom XF6-RS9113SB.

18.10. GPL-KO[

MpenocTaBnatTCs UCXoaHble kodbl NporpaMmmHoro obecneveHust no nuueHsmn GNU GPL (General Public License):
https://update.chauvin-arnoux.com/ca/CA 8345/0OpenSource/CA834x_licenses_list.zip
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https://update.chauvin-arnoux.com/ca/CA8345/OpenSource/CA834x_licenses_list.zip

19. TEXHUYECKOE OBCIYXXUBAHUE

& 3a NCKMYEeHEM akKyMYIISITOPHOI BaTapen 1 kapTbl NamsiTv NpuGop He COAEPXKUT AeTarnel, 3amMeHy KOTOPbIX MOXET MPOU3BOAUTb
HeobyYeHHbIN 1 HeYNONHOMOYEHHBIV nepcoHarn. Jltoboe HecaHKUMOHMPOBAHHOE BbINONHEHUE paboT MO TEXHUYECKOMY OBCIyXK-
BaHUIO, a TaKkKe 3amMeHa eTarei aHanorvMyHbiMy 3anyacTsiMy MOXET CEPbE3HO ckasaTbes Ha 6e30MacHOCTy.

& WHCTpYyKUMM MO yXoay U TEXHUYECKOMY 0BCINyXMBaHUIO [OMKHbI NPEAOCTaBNATLCS OTBETCTBEHHOMY MULLY.

19.1. YACTKA KOPIYCA

OTcoegnHuTe OT an6opa BCE NOAKITHYEHNA U BbIKIMKYNUTE ero.

Mcrnonb3yiTe MArkyto BETOLLb, Crierka CMOYEHHYIO B MblfibHOW Bofe. [poTpuTe npubop BRaKHOW BETOLLLIO, @ 3aTeM BbICTPO BbITpUTE
Hacyxo Cyxol BEeTOLUb0 Unn obaariTe cTpyen Bo3ayxa. He ncnonbayite cnupT, pacTBOPUTENW UK YINEBOAOPOA.

19.2. OBCNYXXUBAHUE OATHYUKOB

[Jatunkm Toka TpebytoT perynsipHoro o6ecnyxmnBaHus:

m  [Ins 4ncTKn, MCNonb3ynTe MArKYl0 BETOLUb, Cierka CMOYEHHY B MblfibHOM Bode. lpoTpuTe npubop BRaXHOW BETOLLLIO, a 3aTeM
ObICTPO BLITPUTE HACYXO CYXOW BETOLLbLIO Unu obaanTe cTpyen Bo3gyxa. He ncnonb3yite cnupT, pacTBOPUTENN UMK YINEBOLOPOA.

m  CopepxuTte BO3ayLUHbIE 3a30pbl Krelen B 6e3ynpeyHo YMCToM cocTosiHuM. Crierka cMasbiBanTe BUAUMbBIE METansiMyeckme 4acTu
AN NpefoTBpaLLeHnst KOPPO3UM.

19.3. BAMEHA AKKYMYNATOPHOW BATAPEMU

[aHHbIN Nprbop OCHaLLEH crieumnanbHON akkyMynsaTopHon 6aTapeeit: OHa BKIOYaeT TOYHO NoAobpaHHble 3alMTHbIE U NPeaoXpaHnTeNbHbIe
anemMeHTbl. ATy akKyMynaTOpHyto 6aTapeto criefyeTt 3aMmeHsaTb 6atapeen ykasaHHoN mogenu. HecobniogeHne AaHHOro npasuna MOXeT
NPUBECTU K MaTepuarnbHOMy yliepby 1 TpaBMaM B pe3yrnbraTte B3pbiBa UM BO3ropaHus.

B uensx obecneyeHns nonHom 6e3onacHoCTyV ANs 3aMeHbl akkyMynsiTopHoW 6aTapemn NCnonb3ayiTe TONbKO OPUrMHANbHY0 MOZErb.
He ncnonb3yitTe akkyMynsiTopHyto 6atapeto ¢ NoBpeXAEHHBIM KOPMyCOM.

He Bpocaiite akkymynaTopHyto 6aTtapeto B OroHb.
He noaBeprante akkyMynsaTopHyto 6atapeto Bo3aencTeumio Tenna cabiwe 100 °C.

He 3akopaunBainTe kneMmbl akkyMynsaTopHOro 6roka.
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AKKymMynaTopHas 6atapes.

[MoacraBka.
© © /
/

[MonocTb 4ns pa3brnokMpoBKM akkyMynaToOpHOM 6aTapeu.

Bblemku.

e— c— a— a— a— - =" = =" =]

PucyHok 166

1. OTcoeaumHuTe oT NpmMbopa Bce NOAKMOYEHUS.

2. TllepeBepHuTE NPMOOP M BCTaBbLTE MMOCKYO OTBEPTKY B MOMOCTb
Onsi pa3brnokMpoBKY akKyMynsiTOpHOW GaTapeu.

3. BbINonHuTe 0TBEPTKOW pblYaXXHOE ABUXEHNE BHU3, YTOObI BbiBE-
CTN aKKyMynsATOPHYt0 6aTapeto u3 3auenneHus.

PucyHok 167
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PucyHok 168

4. Bocnonb3yiTtech BbleMKaMu, YTOObl N3BMEYb akKyMynATOPHYI baTapeto M3 oTceka.

OTpa6OTaHHbIe GaTapeﬁKM N aKKyMYInATOPbl HE AOJDKHbI nepepa6aTb|BaTbc;| Kak 6biToBble oTxodbl. Vx criegyet OTHeCTU B COOT-
BETCTBYHOLLME NMYHKTbI NpUemMa OTXO040B AnA yTUunnsauuu.

Mpu OTCYTCTBUM aKKyMyNnAaTOPHOWN GaTapen BHYTPEHHME Yackl Npubopa npogormkatoT paboTaTe He MeHee 17 4acos.

5. YcTaHoBWTE HOBYHO akKyMyNSTOPHYHO 6aTapero B OTCEK N HAXXMUTE Ha Hee, NoKa He YCIbIlnTe LWen4yoK 3allenkmBarulierocd mexaHmama.

B crnyyae oTcoeauHeHusi akkyMynsiTOpHOW 6atapew, Aaxe ecrnv He NPoM3BoAUIach ee 3amMmeHa, Heo6X0AMMO BbINOSHATL NOMHYHO
L | 3apsiaky. D70 HyXHO ANsi PAcNO3HaHMs NIPUGOPOM COCTOSIHIS 3apsiaa akkyMymSITOPHOW GaTtapeu (MHAhopMaLsi, KOTopast TepsieT-

CS NPU OTKIHOYEHUN).

19.4. KAPTA NAMATHU
Mpunbop nogaepxusaeT kapTel namsaTi Tuna SD (SDSC), SDHC n SDXC.

YT06bI M3BNeYb SD-kapTy 13 npubopa, cm. § 4.4.

YcTaHOBUTE 3aLUMTY KapTbl NAaMsTV OT 3anucy npu ee ussredeHnn s npméopa. CHUMUTE 3aLUMTY KapTbl OT 3anucu, Npexane Yem ycra-
HOBMWTb Ha3aj ee B CroT npudopa.

KapTa namsiTv He 3awyuiLeHa /

001«

KapTta namsatu 3awmiieHa /

>
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Yro6bl U3BMEYL KapTy NaMSATU U3 CIOTa, OTKPOWTE KPbILLKY M3 anactomepa.
1
W3BriekuTe KapTy, crieqys npoueaype, onvcaHHom B § 4.4 (M, % H é).
HaxmuTe Ha kapTy namsTu, 4Tobbl BbIHYThL €€ U3 croTa.
Tz = 3 = ~ = =3 = —\
.

QUALISTAR CA 8343
Class PONER QUALITY ANALYSER
N L1 L2 L3 GND N L1 L2 L3
\ ™ 7 \ ™ /
3.2 3.2

g

>

PucyHok 169

YT06bl yCTaHOBUTb HA MECTO KapTy NaMsiT, 3aBUHLTE €€ B CI10T, NoKa OHa NOSHOCTLI0 HE BOMAET BHYTPb. 3aropaeTcst KpacHbIii CBETOBOW

MHOMKATOP.
3aTem CHoBa 3aKpoWiTe KPLILLKY M3 ariacTomMepa.

19.5. OBHOBJNIEHUE BCTPOEHHOI'O NO

B nocTtostHHOM CTpemneHny NpeaocTaBnaTb MakcMarnbHO BbICOKUIA YPOBEHb 0OCNyXuBaHUs, obecrneunsas BbICOKMe pabodme xapakTe-
pYCTVKM 060PYAOBaHNSA 1 MOS B HOTY C TEXHUYECKUM NporpeccoM, komnanusa Chauvin Arnoux gaeT BO3MOXHOCTb 0BHOBUTb BCTPOEHHOE
nporpammHoe obecneyeHne aaHHoro npubopa n 6ecnnaTtHo 3arpy3nTb HOBYHO BEPCUIO, AOCTYMHYIO Ha HaweM Beb-canTe.

Appec Hawero Beb-caniTa:

www.chauvin-arnoux.com
B pasgene «[Mogaepxka» wenkHute Ha «3arpy3ka NMO» 1 BBegute Ha3BaHune npubopa.
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Bbl MoXeTe BbINONMHUTL 0GHOBMEHNE HECKOMbKMMM Criocobamu:

m  [MogkntounTe npubop k MK no cetn Ethernet ¢ gocTynom k nHTEpHETY ¢ nomoLbto kabens Ethernet.

m  Ckonupyite dann obHoeneHus Ha USB-cnelu-HakonuTenb, a 3aTem BCTaBbTE €r0 B COOTBETCTBYIOLLMIA CMOT Ha npubope.
m  CkonupyiTte caiin obHoBneHns Ha SD-kapTy 1 BCTaBbTE €€ B COOTBETCTBYHOLLMIA CMNOT Ha npubope.

= =3 = = N = = 3 %\
N

UALISTAR
- SA B3
N L1 L2 L3 G N 12z L
N ™ / \ ™ /
3_2 3_2

' '~
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YT06bl yCTaHOBUTL OOHOBMEHNE, CM. § 4.7.

OBGHOBNEHNE BCTPOEHHOIO NPOrpamMMHOro obecneyeHns 06yCroBneHO ero COBMECTUMOCTLIO C annapaTHoW Bepcuen npnbopa. 3T1a Bepcust
yKa3aHa B HacTpoukax npubopa, cMm. § 4.5.

- O6HoBneHne BcTpoeHHoro MO MOXeT NPMBECTM K yAarneHuo BCeX AaHHbIX M3 HEKOTOPbIX HACTPOEK, TakMX Kak Npodunn nonb3o-
1 | sareneit unu UMK 3anKceil, 3anporpaMMUpoBaHHble Ha Byayliee. He BbinonHsAnTe 06HOBMEHNWE, €CMU 3aMnMCK HAaXOAATCS B pe-
XUMe 0XXnaaHus, a nocrne o6HoBMeHns y6eamTech B NpaBUibHOCTU AaHHbIX B HACTPOKaX.
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20. TAPAHTUA

Hawa rapaHTust gencTByeT B TedeHve 36 mecsueB c AaTbl NpuobpeTeHust obopynoBaHus, eCrnv NPsSiMO HE OFOBOPEHO UHOE. Bbinvcka 13
HaLMx oBLMX YCNOBMI NpoAaxn AOCTYMNHA Ha HaLLeM MHTEepPHET-canTe.
www.group.chauvin-arnoux.com/en/general-terms-of-sale

MapaHTVs He AeNCTBYET B CMEAYIOLLMX CryYasix:

HeHapgnexalee ncnonb3oBaHve 060pygoBaHUsSt UMM UCMONb30BaHWE C HECOBMECTUMbIM 060pyA0BaHNEM;

nobas mogndukaums obopyaoBaHuns 6e3 nony4YeHus NPsSiMOro paspeLleHnsi OT TEXHUYECKOTO nepcoHana nponsBoanTens;
BbIMOSIHEHWE OnepaLuii TEXHUYECKOro 06CNyXMBaHNS NEPCOHaNoM, He YNONIHOMOYEHHbIM NPOU3BOANTENEM;
1crnonb3oBaHne 06opyaoBaHUsSt HE MO Ha3HaAYeHUIO, Kak 3TO YKa3aHO B PYKOBOACTBE MO dKChnyaTauuu;

NOBPEXAEHMS, BO3HUKLLME B pe3yrnbraTte yaapoB, NageHUst Unv 3aTonseHuns.
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21. MPUNOXEHUA

B naHHom naparpacdhe npuBegeHbl (hopMyrnbl, UCTMOSb3yeMble AN pacyeTa pasnuyHbIX NapameTpoB.

®opmynbl otBevatoT ctaHaapty MOK 61000-4-30, pegakums 3.0, MNMonpaska 1 (2021), ansa yctponcTs knacca A u ctaHgapty IEEE 1459 B
pegakumm 2010 roga, 4To kacaetca hopmyrn Ans pacdeTa MOLLHOCTH.

21.1. OBO3HAYEHUA

O603Ha4yeHue

OnucaHue

O6o3HavaeT V, U nnu .

Homep casbl unu kaHana.

MHOEeKC MrHOBEHHOro oTcyerta.

[Nopsiook rapMOHUYECKOWN NN MHTEPrapMOHUYECKON NOArpynnbI.

O6Luee yMcno oTHETOB B Npeaenax ANMTENbHOCTU BPEMEHHOIO UHTepBana U3MepeHust.

Yucno nepmonos.

MrHoBeHHOe 3Ha4eHmne oT4yeTa C MHOAeKCoM n kaHana L.

CpenHekBapaTMyHOE 3Ha4YeHUe rapMOHUYECKON NoArpynnbl nopsiaka h kaHana L, no HanpsikeHuo/Toky.
= KBagpaTHbI KOPEHb 13 CYMMbl KBapaTOB CPeAHEKBaAPaTUYHbIX 3HAYEHN rapMOHUYECKON COCTaBMSIOLLEN U ABYX
NPVMbIKAKLLMX K HEIN CNEKTParbHbIX COCTABMSOLLMX.

CpeaHekBaApaTMYHOE 3HAYEHVEe MHTEPrapMOHNYECKON LIeHTPMPOBaHHOM noarpynnel nopsaka h kaHana L, no Ha-
NPSPKEHMIO/TOKY.

= cpeAHeKBagpaTVYHoe 3Ha4YeHre BCeX CneKTpanbHbIX COCTaBMSAOLWYMX B MHTEPBAne 4YacToT Mexay AByMs nocre-
AoBaTenbHbIMU rapMOHNYECKMU YacTOTaMU, UCKMI0Yas CneKTpanbHble COCTaBMALLMNE, HENMOCPEeACTBEHHO Npune-
ratoLue K rapMOHU4ECKMM YacToTam.

1, (h)

CpequKBa,qpaTMque 3Ha4YeHne rapMoHNKM TOKa nopagka h kanana L.

BOonbLUMHCTBO N3MepsieMbIX BENMUYNH MOXHO paccymnTaTth No 06beanHEHHBIM 3HAYEHUSIM, MOMYYEHHbIM 32 Pa3Hbl UHTEPBA BPEMEHMU:
m 1 nepuoa (= 1 nHTepBan BpemeHn = 1/ yactora),

10 MUHyT,
NHoe

10/12 nepwmopos (10 nepnogos ans cuctem vactoton 50 My, 12 nepnonoBs Ana cuctem yactotom 60 'y),
150/180 nepurogos (150 neprogos ansa cuctem Yactoron 50 'y, 180 nepuogos Anst cuctem yactotom 60 My),

21.2. OB bEOWUHEHUE PE3YNIbTATOB U3SMEPEHW NO BPEMEHU B PEXXMME TPEHJOB

PesynbraTtbl U3MepeHuiA, 3anncbiBaeMble B PeXMME TPEHAO0B, NMOCTYNalT OT UCTOYHUKOB C BbIGOPKOW, NPOM3BOANMON 2 pasHbIMU CMO-
cobamu, KoTopble 3aTeM 0ObeAMHSIIOTCS B OOLMIA NMOTOK, NpegHa3HavYeHHbIA ANS 3anucu TpeHaoB. VIcXoaHbIMM NOTOKamMu pesynbTaToB
N3MEPEHUS SIBNSIIOTCS:

m [loTtok 40 Tbic. oTcY./c (dbukcnpoBaHHas Yactota otcyetoB npu 40 kML) COAepXXUT crneayroLime N3MepeHus:
m Yactota cetn
m  MouwHocTn
m  3HavyeHunst NOCTOSHHOWM COCTaBMSIOLLEN
rae, oTcy./c = OoTCHETOB B cekyHAy (sample per second)

m [loTok 512 oTcy./n (aganTyMBHasa YacToTa OTCYETOB COCTaBMAET 512 0TCYETOB 3a Nepmog N3MePSEMOro HanpsKEHUS U UCMONb3yeTcst
ONs cnegyowmx naMepeHun (B ToM Y1cne namepeHni knacca A):
m  CK3 HanpsbkeHuii u TokoB

MnkoBble 3HAYEHUST HANPSXKEHNI N TOKOB
drnivkep

Hecummetpus

VckaxeHns

m  [apMOHUKUN N MHTEPrapMOHUKN
roe, oted./n = oTcyeToB 3a nepuog (sample per cycle)

B aTnx 2 noTtokax npounsBoaaTcs uamepeHus: kaxaole 200 Mc ansi BenuuuH n3 notoka 40 Teic. otey./c n kaxable 10 nepnonos (ceTb Ya-
ctoton 50 'u) unn 12 nepuogos (cetb yactoTon 60 Ny) ANs BeNuYMH 13 notoka 512 oteuy./n.
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otn n3mMepeHunda KOM6VIHI/IpyIOTC)'-I, 00beauHSAITCS M ANst HAX CTaBSATCA METKU BpeMeHn B 3aBUCUMOCTU OT Bbl6paHHOFO 0b6begnHeHHoro
VMHTEpBala BpeMeHu:

m  10/12 nepuogos / 200 mc
m  V3amepeHus Ha nHTepBane 10/12 nepnogos: 06beauHeHHbIn nHTepsan 10/12 neproaos 3a 10 cekyHa, 10 MyHyT, 15 MUHYT, 2 Yaca
m  M3mepeHus Ha nHTepsane 200 Mc: Benu4mHbl ¢ YactoTon otcdeToB 40 Thic. oTcd./c 3a 10 cekyHa, 10 MuHYT, 15 MuHyT, 2 yaca

m 150/180 nepuogos /3 ¢
m  U3mepenus Ha nHTepsane 10/12 nepnonos: o6beanHeHne 15 pesynstaTtoB M3amepeHuin Ha nHTepsane spemern 10/12 neprogos.
Mpwu 3anucax TpeHOoB BCneacTBue nepexopa oT HTepsanos B 3 ¢ kK MHTepBanam B 150/180 nepuoaoB crnyyariHbin 06beguHeH-
HbI MHTEpBan MOXeT BktoyaTh 6onblue nnm mexblwe 10/12 nepnogoB. OTO KacaeTcs TOMbKO pexnuma TPeHAOB, pesynbraThl
M3MepeHuii, oTobpaxaemble B peanbHOM BpeMeHu, Bceraa BknoyaT 15 o6beamHeHuin.
m  U3mepenuns kaxable 200 mc: o6begmHeHne BenuymH ¢ Yactoton otcyetoB 40 Thic. otcy./c 3a 10 cekyHa, 10 MuHyT, 15 MUHYT, 2
Yyaca

TPesynbtaThl BCeX U3MEPEHUIN, OTHOCALLMXCS K knaccy A, 06beauHSATCs Ha OCHOBE 3Ha4YeHWI, Nnomny4veHHbIX Ha nHtepsane 10/12 ne-
pr1oaoB (KOpeHb KBafpaTHbI U3 CpefHero apudMeTU4ecKoro 3Ha4yeHns KBagpara BXOQHOMO 3HaYeHUst), He3aBUCMMO OT 06beAUHEHHOTO
MHTEepBarna BpeMeHMU.

Kpome Toro, B COOTBETCTBUM C Knaccom A npu kaxaon 10-MUHYTHON OTMETKE NPOUCXOAUT CUHXPOHU3aumsa nHTepBanos BpemeHu 10/12
nepvogos 1 150/180 nepuopgos, npuyem nHtepsan spemenn 10/12 neprogoB NepekpbiBAETCA U 3aKaHYMBAETCA HOBbIM MHTEPBanoM

(nepekpbiTe 1) n HTepBan BpemeHn 150/180 neprogoB NepekpbIBaeTCs 1 3akaHYMBaETCA HOBbIM UHTEPBANoM (nepekpbiTue 2).

CuHXpoHMu3auusa o6 beaAnHEeHHbIX MHTepBanoB ans knacca A (M3K 61000-4-30)

uTC
10-MUHYTHasA OTMETKa,
Hanpumep 01:10.00,000

WHTepsan 10 MyH (x+1)

WHTepsan 10 MuH (x) | 0 0 1
A A A
: |
i j k : I 1 2 3
|
|
| |
10/12 nepvogos 10/12 nepviogos 10/12 nepvogos
<:>| Mepekpbitvie 1 (10/12)
|
| 1
10/12 nepvopnos 10/12 nepvopgos 10/12 nepvopos |
1 12 13 | 14 15
Y Y Y Y ! \ 2 3
WHTtepsan 150/180 nepuogos (n) \ v v

WuTtepsan 150/180 nepuogos (n +1)

|
‘< MepekpbiTne 2 (150/180) >
I |
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21.3. ®OPMVYI1bI
21.3.1. CPEAHEKBAIPATUYHBIE 3HAYEHUSA

BenunumHbl paccunTbiBaoTCA B COOTBETCTBMU cO cTaHgapTtom MOK 61000-4-30, pegakuusa 3.0 Monpaska 1 (2021), § 5.2.1.
CpenHekBagpaTUyYHOE 3HaYeHVe - 3TO CpeaHEeKBaapaTNYHOE 3HAYEHNE MIHOBEHHbIX 3HAa4YEHWI 3a paccMaTpuMBaEMbIi NEPUOL BPEMEHU
(oamH umkn, 10/12 umknos 1 T. A4.). OHO y4nTbIBAET BCE COCTaBNALINE CUrHana.

Y _ Z?{I:‘j_ Y,[,z(n)
RMSL — -\‘ M

roe M = KONMM4YEeCTBO MIHOBEHHbIX 3HAYEHUIA.
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21.3.2. IMKOBbIE 3HAYEHUS
Yorty = mﬂ?X(YL(n))

Yo = mmirn(YL (n)

21.3.3. MNK-®AKTOP

kaL

YerL = ¥
RMSL

Foe Y, = max(|Y,. [,[Yy.)

21.3.4. ONPEAENEHUA, OTHOCALULMECA K TAPMOHUKAM

Mopsigok rapmoHuku, h
OTHOLLEHME (Lier1oe YNCO0) YacTOThl FAPMOHMKM K OCHOBHOM YacToTe CUCTEMbI 3MeKTpocHabXeHus1. [pUMEHUTENBHO K aHanu3y, UCNorb-
3yloLLEMY ANCKPETHOEe npeobpasoBaHue Pypbe Npy CUHXPOHM3ALUN MeXy ny1 u f, (4acTota oTCYETOB), NOPAAOK rApMOHMKK h cooTBeT-
CTBYET CreKkTparibHON COoCTaBNsoLWEN:
k=hxN
roe k = HOmMep cnekTpanbHOWM COCTaBMAOLLEN,

N = 10 = yncno NeproaoB OCHOBHOWM YaCTOTbl, COOTBETCTBYIOLLEE BPEMEHHOMY MHTEpBany namepexusi TN.

CpenHekBagpaTU4YHOe 3HaYeHUe CneKTpanbLHOW cocTaBnsowen nopaakak, Y.,
CpenHekBagpaTMyHOE 3Ha4YeHne COCTaBNALLEN, YacToTa KOTOpPoW KpaTHa (Nopsaok k) BenuunHe, oOpaTHOM 3HAYEHUIO ONIUTENBHOCTU
BPEMEHHOrO MHTEpBana n3MepeHusi (npy aHanuse opmbl curHana).

21.3.5. CPEQHEKBAOPATUYHOE 3HAYEHUE FTAPMOHUYECKOW U UHTEPTAPMOHWYECKOW NOArPYMMbI

BenununHbl paccunTbiBaOTCA B COOTBETCTBUM cO cTaHgaptom MOK 61000-4-7, pegakumsa 2.0, nonpaska 1, § 5.6.

CpeaHekBagpaTU4HOE 3Ha4YeHne rapMoHuYeckon noarpynnsi h:

CpenHekBaapaTU4HOE 3Ha4YEHNE rapMOHUYECKOW NOArpynbl PaBHSIETCS KOPHIO KBaAPATHOMY U3 CyMMbI KBAAPATOB CpeAHEKBAAPaTUYHBIX
3Ha4eHuin Ha BpeMmeHHoM nHTepBane N = 10 neprMofoB paccMaTprMBaeMOn rapMOHUKM 1 2 ABYX HEMOCPELACTBEHHO NPUMbIKAKOLLMX K HEN
cneKTpasnbHbIX NMHUIA (CNeKTpanbHble NMHUK, NoMNyYeHHble NyTem npeobpasdoBaHusa Pypbe ¢ MHTepBanomM Mmexay Humu f/10).

Yignu(h) = Jlﬁijq#bw + Y(?ixxmjg,.w + Y(ixlﬂ:ﬂ],L.N

rae Yk,L,N = cnekTpanbHas cocTasnstoLwasa nopsgka k Ha kaHane L, paccumtaHHas Ha niTepsane N = 10 nepuogos.

CpenHekBagpaTM4YHOE 3HaYeHUe UHTepPrapMOHUYECKOW LIeHTPMPOBaHHOM noarpynnbl h:
CpeaHekBaapaTMYHOE 3HAYEHVE BCEX CMEKTPasibHbIX COCTABMSAOLWMX B MHTEpBasie YacToT Mexay ABYMS NOCNEeA0BaTellbHbIMM rapMOHW-
YeCKMMM YacToTaMu, UCKIKoYas CrekTpanbHble COCTaBnsAoLLImMe, HEeNOCPeACTBEHHO NpUeraoLme K rapMOHUYECKUM YacToTaM.

YCnoBneHo, YTo cpefHeKBaapaTUYHOE 3Ha4YeHNe UHTEPrapMOHNYECKOW LIEHTPMPOBAHHON NOArPYMMbl MEXAY rapMOHUKaMy C NOPSAKOBLIMU
Homepamu h n h + 1 o6o3HavatoT Yisgh, Hanpumep, cpeaHekBagpaTUYHoe 3HaYeHne LIeHTPUPOBAHHON NOArpynnbl MeXay rapMoHUKamu C

nopsiakoBbiMM Homepamun h =5 n h = 6 o6o3HavatoT Yisgs.

Yisghl.{h) = Jy[?i:.:xlu)+2.1.,N + Y(%lxlO)+3.L.N + Y(ixlo)u.zm + Y(ixlo)ﬁ.:m + Y(ixlo)+6..’..N + Y(ixlﬁ:H?,L.N + Y(i:xm)mj,.w

apmoHuyeckas WNHTeprapMmoHuyeckas
noarpynna LieHTpUpOoBaHHas noarpynna
h+2 h+4

BbIXxOQHOW KOMMOHEHT
npeobpasoBaHns Pypbe

[Mopsigok rapMoHuKKn

h h+1 h+2 h+3 h+4 h+5 h+6
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21.3.6. KOQ®PULIMEHTbI TAPMOHUK U UHTEPTAPMOHMUK

BenununHbl paccunTbiBaOTCA B COOTBETCTBMM cO cTaHaapToM MOK 61000-4-7, pegakuus 2.0, Monpaska 1, § 5.6.

KoadbdpmumeHT rapmoHuK, NpuBeaEHHbIN K CpeaHEeKBaApaTUYHOMY 3HaYEHU0 NepBov rapMoHukK (%f):

_ YsghL(h)
Yioorr(h) = Yogrt D)

KoadbpunumeHT rapmMoHUK, MpUBEAEHHBIN K CpeaHeKBaapaTMYHOMYy 3HaveHno 6e3 NocTosHHON cocTasnstoLein (%r):
YsghL (h)

Yaoore () = —
,/Ek=1 Ysghi(k)

KoadhdpmumeHT nHTeprapmMoHuK, NpUBEAEHHbIN K CpegHeKBaapaTUYHOMY 3HaYEHUIO NepBo rapMoHuKm (%f):

YisghL(h)
Yih%ﬂ‘(h) - YsgHi(1)

KoadhpmumeHT nHTEeprapmMoHuK, MPUBEAEHHBIN K CpeaHEeKBaApaTUYHOMY 3HaYeHUo 6e3 NOCTOSIHHONM cocTasnsioLen (%r):

Yisgnr(h)
Yingore (h) = g

H
el Ysgnioo

lne:

h: nopsaoK rapMOHNMYECKON UM MHTEPrapMOHUYECKON NOArpynnbl

L: Homep kaHana (L1, L2, L3, LN, 12, 23, 31)

Y n(N): CPpeAHekBapaTMiHOE 3Hau4eHe rapMoHM4eCckoi NOArpynnbl nopsiaka h kaHana L no HanpsikeHnto/Toky
= KBaApaTHbI KOPEHb U3 CyMMbl KBaApaTOB CpeAHEKBaapaTUYHbIX 3HAYEHNI rapMOHUYECKOW COCTaBnsoWEN 1 ABYX NpUMbIKa-
IOLLMX K HEW cnekTpanbHbIX COCTaBNSAOLMNX.

h): cpegHekBagpaTnyHOE 3HaYEHME MHTEPrapMOHMYECKON LLeHTPUPOBaHHOW NOArpynnbl nopsigka h no HanpspkeHMo/ToKy
= cpefHeKBaapaTUYHOe 3HaYEeHNEe BCEX CreKTparbHbIX COCTaBMSALMX B UHTEPBANe YacToT Mexay AByMs nocrefoBatenbHbIMU
rapMOHMYECKMMUN YacToTaMu, UCKINYas criekTpanbHble COCTaBnsiolwme, HenoCpeacTBEHHO npunerarowme K rapMOHNYeCKUm
yactotam.

Hmax = HauBbICLUMIA paHT paccMaTpUBaeMon rapMOHUKM, 63.

Y.

isghL(

21.3.7. KOQ®PULMEHT HECUMMETPUN

BenununHbl paccunTbiBaoTCA B COOTBETCTBMU cO cTaHgapTtom MOK 61000-4-30, pegakuusa 3.0, MNonpaska 1 (2021), § 5.7.1.

HecummeTpuio Hanps»KeHnst MMTaHNs OLEeHMBAKOT METOAOM CUMMETPUYHbBIX COCTaBNAOLWMX. B ycnoBusix HecuMmeTpmmn AONONHUTENBHO
K HanpshkeHuto npsamon nocneposatenbHocTM U1 cyllecTByeT no KpanHen mepe OfHa U3 CriefyroLlimX COCTaBNALNX: HanpsXXeHne
obpaTtHon nocnegoBartenbHocTM U2 1 (Mnun) HanpsikeHne Hyneson nocnegosatensHocTy UO.

CocTaenstoLlas HanpshkeHusi obpaTHoOM NnocrnenoBaTernbHOCTY:
Uz
Up; = U_ x100%
1

CocTaBnstoLas HarnpsbKeHUs! HyneBol NocnefoBaTerNlbHOCTU:
Uy
Uy = U—xlOO%
1

CocraBnsioLasn Toka 0bpaTHoM NocneaoBaTenbHOCTU:
Iz

a, = I—xlOO%
1

CocraBnsioLLas Toka HyﬂeBOﬁ nocrnegoBaTesribHOCTU:
Iy

ag = -x100%
1



Fne
HecnumMeTpus no HanpsikeHWIO HyNEBOI NOCTNEeA0BaTENBHOCTH

HecmmmeTpvm Nno Hanps>XeHuto ﬂpﬂMOI;I nocnenoBaTeribHOCTU

HecummeTpust no HanpsixeHnto 0bpaTHO NocneaoBaTenbHOCTH

N

KoadhpunumneHT HecuMmmMmeTpurmn hasHbiX HaMPSXXeHN

o

c c C C C

, KoadduumeHT HecummeTpum hasHbIx HanpshkeHui no obpart-
HOW nocrneaoBaTenbHOCTU

HecummeTpusa no Toky HyneBowr nocrnegoBaTenbHOCTU
HecvmmeTpursa no Toky npsiMon nocrnefosaTenbHOCTU
HecummeTpus no Toky o6paTHOM nocnenoBaTenbHOCTU
KoachdurumeHT HecummeTpum TOKOB

KoadbdpmumeHT HecMmmeTprm TOKOB No 06paTHOW nocre-
[0BaTeNbHOCTU

21.3.8. HANPAXEHUE NEPEOAYU CUTHAIOB B ANIEKTPUYECKUX CETAX (MSV)

BenununHbl paccunTbiBaOTCA B COOTBETCTBMM cO cTaHaapTom MOK 61000-4-30, pegakums 3.0 Monpaska 1 (2021), § 5.10.

AMI'IJ'IVITy,Ely HanpsKeHWst curHana npv 3agaHHom Hecyu.le|7| 4YacToTe nosiy4aroT nyTeM BblHUCIIEHUA KBaAPATHOIO KOPHA U3 CYMMbl KBagpaToB
YeTblipex cpeaHekBaapaTu4HbIX 3Ha4YeHun WHTEPrapMoHNYECKNX Hal'lpﬂ)KeHVIVl, onpegeneHHbIX Ha Gnmxanwmx Yactorax Ha WHTEpBane

BpemeHn 10/12 nepronos.

21.3.9. CYMMAPHbIA KO3®OULMUEHT FAPMOHUYECKUX NOATPYNM

BenunumHbl paccunTbiBaOTCA B COOTBETCTBMM cO cTaHgapTtom MOK 61000-4-7, pegakumsa 2.0, MNMonpaska 1, § 3.3.2.

Z;f;z Ysghr(h)?

of f — |Zh=2"sght\ V"
THDG, %f —n
THDG, %1 = T2, YsgnL(h)?

(Ysghr (1)2 +E;z2= 2 Ysgnr(h) 2)

21.3.10. NICKAXEHUE

Yo = nggz YsghL(h)z

21.3.11. K-0AKTOP U KOSPDPULMEHT MNOTEPb OT TAPMOHUK

[aHHble BENnYMHbI OTHOCATCH TOMBbKO K TOKY M paccYMTbIBalOTCA B COOTBETCTBMM co cTaHaapTom |IEEE C57.110 B pegakumm 2004 roaa,

§B.11§B.2.

K-cpaktop (KF) — 310 HOMUHanbHoe 3HavyeHne, NPUMEHUMOE K TpaHCOPMAaTOpY, YKkasbiBatoLLee Ha ero NPUro4HOCTb A5 UCTIONb30BaHNUs

C Harpyskamu, I'IOTpeGJ'Iﬂ}OLLI,VIMVI HeCunHycounaarbHbI€ TOKU:

hanax T (1)
KF, = Y,me B2 xh?
loe I;- HOMVHanbHas cuna Toka TpaHcpopmartopa

KoadbdpmumeHT notepb ot rapMmonmk (HLF):
S n2 i ()

FHLL = hmax ;2

Zh:]_ IHL(h‘)

®axTop K (FK)
CHwmxeHue knacca TpaHcopMaTtopa B 3aBUCMMOCTU OT FapMOHWK:

h
FK, = |1 4 - [ Znse n0xlin®

hmax ;2
1+e Eh=1 ]HL(h)

lne:e €[0.05;0.1]uqe[1.5;1.7]



21.3.12. NIPOMbILWUNEHHAA YACTOTA

BenununHa paccuutbiBaeTcs B cOOTBETCTBUM co ctaHaapTom MOK 61000-4-30, pegakumsa 3.0, MNonpaska 1 (2021), § 5.1.1.

Wcnonbayetcs meton nepeceveHus 0. OnuTenbHOCTb 00beAUHEHUSA 3HAYEHUI NO BPEMEHU 3aBUCUT OT KOHdurypauum npubopa
(10-cekyHAHbIV MHTEPBAN BpemeHu Ans knacca A).

21.3.13. NOCTOAHHAA COCTABNAIOLWASA

CpeaHee sHaueHve M oTcyeToB Y, .

Yy )
YDCL = =t DM

21.3.14. AKTUBHAA MOLLHOCTbD (P)

BenuvunHa paccuntbiBaeTcs B COOTBETCTBMM cO cTaHaapTom IEEE 1459 B pegakummn 2010 roga, § 3.1.2.3.
AKTMBHas MOLLHOCTb Ha Kaxaon ¢ase:

_XnSe i) I (m)
B M

Fae V (n) n | (n) = MrHOBEHHbIE 3HaueHus otcdeTa V unm | ¢ nHgekcom n kaHana L.

Py

CymmapHaﬂ aKTBHaA MOLLHOCTb:

PE=P1+P2+P3

21.3.15. AKTUBHASI MOLLLHOCTb NEPBOW FTAPMOHUKH (P,)

BenununHa paccuntbliBaeTcs B COOTBETCTBMM cO cTaHaapTom IEEE 1459 B pegakummn 2010 roga, § 3.1.2.4.

AKTMBHAs MOLLHOCTb NMEPBOW rAPMOHMKM Ha Kaxxaon dase:

P - )i Ve (n). Ip (n)
fL — M

Foe V, (n) v I (n) = MrHOBEHHbIE 3Ha4YeHUsA OTCHETa C MHAEKCOM N HAaMPsXKeHUs 1 ToKa NepBO rapMOHUKKM KaHana L.

CyMMapHas akTMBHasi MOLLIHOCTb NEPBOil rapMOHIKN:
Py = Prpy + Prio + Prp3

MprmMeyvaHue: AaHHble BEMUYMHBI, KOTOPbIE UCMONbL3YOTCS A8 pacyeTa ApYrux BeNUYuH, He 0ToGpaxaroTces.

21.3.16. PEAKTUBHASl MOLLHOCTb NMEPBOW FTAPMOHUKN (Q,)

BenununHa paccuntbiBaeTca B cOOTBETCTBMM co cTaHaapTom IEEE 1459 B pegakummn 2010 roga, § 3.1.2.6.

PeakTnBHas MOLHOCTb NEPBON rAPMOHMKM Ha Kaxxaon dase:
Qfr = Vs x I x sin (‘PVfLIfL)

rae ¢, . =ron mexay V, nl , Vunlnepsoi rapmoHukn kaHana L.

CymMMmapHas peakTvBHasi MOLLHOCTb NepBO rapMOHUKK:

Qr = Q11+ Q12 + Qi3

21.3.17. AKTUBHAA MOLLUHOCTb FAPMOHWKM (P,)

BenununHa paccuntbiBaeTcs B COOTBETCTBUM co cTaHgapToMm IEEE 1459 B pepakuumn 2010 roga, § 3.1.2.5.
3HayeHne akTUBHOWM MOLLHOCTM rapMOHWKM BKIOYAET B cebs1 MOCTOSHHYO COCTaBMSAOLLYIO.
AKTMBHas MOLLHOCTb rapMOHMKM Ha Kaxaon ase:

PHL:PL_PfL

CyMMapHaﬂ aKTUBHaA MOLLHOCTb rapPMOHUKN:
Pys = Pyi1 + Pyp + Py 3



21.3.18. MOLLHOCTb MOCTOSIHHOW COCTABAIOLLEN (P

DC)
MOLLHOCTb NOCTOSIHHON COCTaBNAKLLEN Ha Kaxaon dase:

Ppcr = Vper X Ipcr

Fae Vp u : MOCTOSIHHOE HanpshKeHne 1 ToK kaHana L.

IDCL”

CymmapHasi MOLHOCTb NOCTOSIHHOW COCTaBISItOLLEN:
Ppcx = Ppera + Pociz + Ppers

21.3.19. NONTHAA MOLLHOCTbD (S)

BenununHa paccuntbiBaeTca B cOOTBETCTBMM co cTaHaapTom IEEE 1459 B pegakummn 2010 roga, § 3.1.2.7.

[MonHas MOLLHOCTb Ha Kaxaown dase:
SL == VL X IL

Fne V | : cpeaHekBagpatyHoe 3HaYEHWe HanpshkxeHus 1 Toka kaHana L.

CymMmapHasi NonHasi MOLLHOCTb:!

Sy =511 + 512+ 513

21.3.20. HEAKTUBHAA MOLLHOCTDb (N)

BenununHa paccuntbiBaeTcs B COOTBETCTBMM co cTaHaapTom IEEE 1459 B pepakuumn 2010 roga, § 3.1.2.14.

HekTnBHas MOLLHOCTb Ha Kaxaou dase:
— 2 _ p2
N, =/S? - P

CymMMapHas HeakTMBHAs MOLLHOCTb:
Ny = /522 - P

21.3.21. MOLLHOCTb UCKAXXEHWA (D)

MOLLHOCTb NCKaXXeHMs Ha Kaxaow dase:

D, = Jsf _PL2 - Q)EL = JNLZ - Q)%L

CyMmapHasi MOLLHOCTb UCKaXEHWSI:

DZ=JS§—P§—Q} =JN§—Q;’£

21.3.22. KO9ODOULMEHT MOLLHOCTU (PF), KOO DPULMUEHT MOLLHOCTU NEPBOW FTAPMOHUKW (PF1)

BenunumHbl paccunTbiBaoTCA B COOTBETCTBMU cO cTaHaapTom IEEE 1459 B pepakuumn 2010 roga, § 3.1.2.16 1 § 3.1.2.15.

KoadhduumeHT mowHocTn (PF) Ha kaxxgon dase:

PF, =§—i

CymmapHbI koadhprumeHT mowHocTn (PF):
P
PFy = 5

KoadbdumumeHT casura dpas (DPF) unu cos @, nnm koadduumeHT MOLLHOCTM nepBor rapmoHuku (PF1) Ha kaxaon dase:
P
DPF, = PFy, = cos(¢), = ;-
FL

CymmapHbIi kKoadhduumeHT casura das (DPF) nnu cos @, nnm koadphrumeHT MOLLHOCTM nepBor rapmoHuku (PF1):
_ _ P
DPFy = PFyy = 5



21.3.23. TAHFEHC

TaHreHc yrna casura das mexagy HanpsbkeHueM nepBovi rAPMOHWUKM U TOKOM NepBOV rapMOHUKK.

TaHreHc Ha kaxgow dase:

QfL
tan(g); = -
fL

CyMMapHbI TaHreHc:
Qfs
tan(g); = -2
fz

21.4. JINKEP (MEPUAHUE)

BenununHbl paccunTbiBarOTCA B COOTBETCTBMM C knaccom F3 ctangapta MOK 61000-4-15, pegakuuns 2.0, § 4.7.3,§ 4.7.4n § 4.7.5.

dnvkep (MepuaHue UM MUraHne) NO3BONSET U3MEPSATL BOCMPUSATUE YENOBEKOM BO3AENCTBUS KornebaHuii amMnnuTyabl Ha HanpsbkeHve
nUTaHWs namnbl.

OTN U3MEeHeHNs B OCHOBHOM BbI3BaHbl KonebaHnsimu peaKTVIBHOI;I MOLLUHOCTU B 3JIEKTPOCETU, KOTOPbIe B CBOK OoYepelb Bbli3BaHbI
noakrnt4yeHnem 1 oTKrrvYeHnem yCTp0I7ICTB.

YT106bl y4ecTb BNUSHWE Ha 3peHue, U3MepeHne HeoOXOAMMO BbIMOMHATL B TEYEHME AOCTaTOMHO ANUTENbHOro BpeMeHu (10 MUHYT
unun 2 yaca). HecmoTpsi Ha 9T0, PrIMKep MOXET 3HAYUTENBbHO U3MEHUTBLCS 3@ KOPOTKUMA MHTEpBan BPEMEHU, NOCKOMbKY OH 3aBUCUT OT
NOAKIMIOYEHUIN N OTKITHOYEHUI B 3IIEKTPOCETMU.

Takum obpasom, npmubop CA 8343 namepser:
m  MrHOBEHHOE 3HayeHue drvkepa P, ,
Ortobparkaemoe 3Ha4eHVe ABNAETCA MakcuMarbHbiM (P, ) npu 06beanHeHny 3HaveHni 3a 150/180 umknos. MakcumarbHoe 3HaueHne

(P,.), 3an1caHHoe B pexunme TpeHaa, PaccunTbIBAETCA Ha OCHOBE BbIGPaHHOMO 06beAVHEHNS 3HAYEHMI.

m  KpaTKOBPeMeHHyo [o3y dnmkepa P,
PaccunTbiBaeTca Ha uHTepBane BpemeHn 10 MyHYT. [JaHHOro MHTepBana AO0CTaToO4HO, YTOObl CBECTM K MUHUMYMY BO3OENCTBUE
nepexofHbIX MPOLECCOB NP NMOAKIMIOYEHMAX N OTKMOYEHUSIX, @ TaKke ANs TOro, YToObl OLEHUTb yXydLleHne 3peHns Nonb3oBaTens.

m  AnuTenbHyo Aoy dnukepa P,
PaccunTbiBaeTCcst Ha HTEpBarne BpemeHu 2 yaca. OTO NO3BOMSET NPUHATb B pacyeT yCTPOWCTBA C ANMTENbHbIM paboymm LMKIOM.
[nsa oueHkn P, Ha npnbope MoxHO BbibpaTb MeToa pacyeTa (cM. § 4.8.1): (PUKCUPOBaHHBIN UMK CKOMb3ALLMIA BPEMEHHON MHTEpBaJT.
OueHka onuTenbHOM 403bl PMKepa OCHOBaHa Ha 2-4acoBOM nepuoae HabnogeHus.

OLLlyLLI.eHI/Ie auckomdopTa onpenensieTcsa kBagpaTom aMnnuTyabl KonebaHwus, YMHOX€EHHOro Ha aAJIMTenbHOCTb konebaHus. MakcumanbHas
YyBCTBUTEIIbHOCTb CpeHEeCTaTUCTUYEeCKOro HabntogaTtens kK konebaHuam ocBeLLeHHOCTM cocTaBnsaet okono 10 My,

21.5. PACNPEAEJIUTENIbHBIE CUCTEMbI, NOOAEPXXWUBAEMbIE MPUBOPOM

Cwm. cxembl nogknioyeHnn B § 5.3.



21.6. TUCTEPE3UC

ncTepesnc — ato NpuMHUMN hunbTpaumum, NCNoNb3yeMbl B peXMME TPEBOXHOM curHanusauum (cMm. § 13) n B pexxmme nyckoBOro Toka
(cm. § 12). MNpaBunbHas HacTpoKKa 3HAYEHNS TMCTepe3nca No3BONSET UCKITHOUYNTL MOBTOPHBLIE N3MEHEHMWS COCTOSIHWUS, KOraa 3HavYeHue
nokasartensi \3BMepPeHUsi OCLUMNNPYeT OTHOCKUTENTbHO MOPOrOBOrO YPOBHSI.

21.6.1. OBHAPYXXEHUWE NEPEHANPAXEHWUA

Hanpumep, npu ructepesuce 2% ypoBeHb Bo3BpaTa AN 06HapykeHusi nepeHanpsixenust coctaBut (100% - 2%), T. e. 98% oT noporoeoro
3HaAYEHNS HaNPsSHKEHUS.

Makcumym

Va\
V4

Mopor

YpoBeHb Bo3BpaTa

\FMCTepesmc

OnutenbHoCcTb

PucyHok 173

21.6.2. OBHAPY>XEHWE NPOBAJIOB U NMPEPbLIBAHUN

Hanpumep, npu ructepesuce 2% yposeHb BO3BpaTa B pamkax obHapyxeHus nposana coctasuT (100% + 2%), T. e. 102% oT noporosoro
3HAYEHNS HaNPSXXEHUS.

[OnuTenbHoCcTb ‘

YpoBeHb Bo3BpaTa

/\ Mopor
\/

MuHumym

FMCTepesmj

PucyHok 174

21.7. MUHUMATJbHbIE 3HAYEHUA WUKANDBI ANA ®OPM CUTHAJIOB U
MWHUMAJbHbIE CPEOHEKBAOAPATUYHbLIE 3HAYEHUA

MuHMMmanbHoe 3HavyeHue Wkanbl | MMHUManbHbIe cpeAHeKBaapa-
(pexum hopMm curHanoB) TUYHbIE 3HA4YEeHUA

dasHoe N NMHenHoe HanpsbkeHne 8V 0,2V
AmpFlex® A193, MiniFlex MA194 (10 kA) 80A 8A
AmpFlex® A193, MiniFlex MA194 (1 kA) 8A 800 mA
AmpFlex® A193, MiniFlex MA194 (100 A) 800 mA 80 MA
Knewwwm J93 24 A 2A

Knewm C193 8A 800 MA
Knewwm PAC93 8A 800 MA
Knewm MN93 2A 150 MA
Knewwm MN93A (100 A) 800 mA 80 MA
Kneww E94 (10 mB/A) 800 MA 100 mA
Kneww E94 (100 mB/A) 80 MA 10 MA
Knewm MN93A (5 A) 40 vA 4 MA
Knewwm MINI94 400 mA 40 mA
Apantepbl 5 A n Essailec® 40 MA 4 MA

3HaveHne HeobXoaAMMO YMHOXNTb Ha AENCTBYIOLLMIA KO3 MULMEHT (ECM OH HE COOTBETCTBYET eAnHULE).
3HaveHne Wwkanbl = (QuHamuka nonHon wkanel) / 2 = (Makc.- MuH. 3HayeHuns) / 2



21.8. 4-KBAOAPAHTHAA OAUATPAMMA

[aHHas guarpaMmma 1Mcnonb3yeTcsl B paMmkax M3MepeHuin nokasaTenen MOLWHOCTM 1 aHeprum (cMm. § 8 n 9).

+Q1

BbipabatbiBaHne  -P +P  Motpebnenue

-Qn
PucyHok 175

21.9. MEXAHU3M CPABATbIBAHUA 3AXBATOB NEPEXOOHbIX NMPOLIECCOB

Korga 3anyLueH nouck nepexoaHblX NpoLeccoB, Kaxaas Bolbopka cpaBHMBaETCS € BbIOOpKOM 3a npeablaywuii nepuog. B craHgapte
MOK 61000-4-30 gaHHbIN MeToq HabnoAeHNS Ha3bIBAETCS «METOZ CKOMb3ALLErO OKHay. [NpeablayLLmnii nepuos COOTBETCTBYET CpeaHew
TNMHUM BUPTYarnbHOW «TPyObl»; OH UCMOMb3YyeTCsA B NOpsiAke onopHoro. MNonywmprHa BUPTyanbHOW «TPyObi» AN HAaNPsKeHUs Unu Toka
COOTBETCTBYET 3anporpammmpoBaHHOMY Nopory «HacTponka ypoBHEn» B HaCTpoWkax B pexunme nepexodHbix npoueccos (cm. § 4.9.3).

Kak Tonbko BbibOpKa BbIXOAMT 3a Npeaerbl 04epTaHni «TpyObl», OHa MPMHMMAaETCS 3a HadyanbHoe cobbiTue; Toraa Npubop 3axBaTbiBaeT
npeacTaeneHue nepexogHoro npouecca. Nepuoa, npeaLecTByOLLMIA COBLITUIO, 1 TPY NMOCNEAYOLWMX Neproaa XpaHsaTes B namatu. MNpubop
3anuceiBaet 10 nepuogos (50 'y) unu 12 nepuogos (60 My), Npn 3TOM ToYka 3anycka Haxogutcst mexay 1 n 4 nepuogomM nocne Havana
3anucu B COOTBETCTBUM C MPOrpaMMupoBaHem napameTpa «41cno nepmogoB nepes 3anyckomy».

Hwuxe nokasaHo rpacduyeckoe npeacraBneHne MexaHusma cpabatbiBaHUS 3axBaTa nepexogHoro npowecca:

__—— OnopHbI Nepros (NpeaLecTByOLWMIA
nepuoay HabnogeHns)

. BepxHsas rpaHmLa KOHTPONbHON
BUPTYanbHOW «TpyObI»

i . TMepwuoa HabnoaeHus

/

HwXHAs1 rpaHMua KOHTPOSbHOM
BUPTYanbHOW «TpyObI»

/

HavanbHoe cobbiTne

PucyHok 176



21.10. YCNOBUA 3AXBATA B PEXXUME NYCKOBOI'O TOKA

3axear 06ycnaan|BaeTc;| cobbITnem, 3anyckarwwum npouecc, u cobbITeM, OCTaHaBNMBAOLLUM npouecc. 3axBaT oCcTaHaBnMBaeTcs
aBToMaTmn4yeckn B 0OOHOM U3 HMXKecrneayowmnx cryyaeB:

Mopor OCTaHOBKM NPEOAONEH B CTOPOHY ybblBaHUS,

3anofnHeHa namsATb A4S 3anucu,

anutenbHocTb 3anucu npesbiwaeT 10 MyuHyT B pexxume RMS + WAVE,
ONnTenbHOCTL 3anucy npesbiwaet 30 MUHYT B pexume RMS.

[Mopor ocTaHOBKM 3axBaTa BblMUCMAETCA MO crieqyoLen hopmyne:

[Mopor octaHoBkM [A]] = [[Mopor cpabaTbiBanus [A]] x (100 - [ructepeanc octaHosku [%]]) + 100

Hwxe npueeeHbl yCrioBuA 3anycka 1 OCTaHOBKW 3axBaTta:

dunbTp

YcnoBus 3anycka U OCTaHOBKM MpoLuecca
cpabaTtbiBaHusA

Ycnosue 3anycka <=> [[onynepuogHoe cpegHekBagpaTnyHoe 3HaveHve A1] > [Mopor cpabaTtbiBaHus]

A1
Ycnosue octaHoBku <=> [[MonynepuogHoe cpeaHekBagpaTuyHoe 3HadeHune A1] < [[Mopor ocTaHoBKM]
A2 Ycnosue 3anycka <=> [[lonynepuogHoe cpegHekBagpatuyHoe 3HadeHne A2] > [[Nopor cpabaTtbiBaHus]
Ycnosue octaHoBku <=> [[MonynepuogHoe cpeaHekBagpaTnyHoe 3HavyeHune A2] < [[Mopor ocTaHOBKM]
A3 Ycnosue 3anycka <=> [[onynepuogHoe cpegHekBagapaTnyHoe 3HaveHne A3] > [Mopor cpabaTtbiBaHusi]

Ycnosue octaHoBku <=> [[MonynepuogHoe cpeaHekBagpaTuyHoe 3HadeHune A3] < [[Mopor ocTaHoBKM]

Ycnosue 3anycka <=>
3A [MonynepuoaHoe cpegHekBaapaTUYHOE 3HAYEHNE Ha OQHOM W13 TOKOBbIX KaHanos] > [[opor cpabatbiBaHus]
Ycnosue octaHoBkM <=> [[TonyneprogHoe cpegHekBagpaTu4Hoe

3HayeHue Ha Bcex TOKOBbIX kaHanax] < [[lopor ocTaHOBKH]

Tabnuuya 13

21.11. OCTAHOBKA 3AINUCH

Mpn oTOGpaxkeHUn cnncka 3anuncen (TPeH4oB, NEPEXOAHbIX MPOLIECCOB, MYCKOBOrO TOKa, TPEBOXHbLIX CUTHAMOB UK 3anucen Ans MOHW-
TOpUWHra), ecnu KOHeYHas faTta BbiAefieHa KpacHbIM LIBETOM, 3TO O3HaAYaeT, YTO 3anucb He yaanochb 3aBepLUnTb B 3aJaHHYH KOHEYHYHO
nary. Toraa psigom ¢ AaTou, BbiAENEeHHOW KpacHbIM LIBETOM, OToOpakaeTcs Kog ownbkun. YTobbl y3HaTh, YTO 0O3HAYaET yKa3aHHbIi HOMep

owmbku, BOCI'IOJ'Ib3yIZTer CUMBOJIOM

B CTPOKE COCTOAHUA.

[na 3anucen TpeHOO0B, NepexoaHblX NpoLecCcoB, MyCKOBOro Toka unmn 3anucen ons MOHWUTOPUHra:

Kop 1: 3anucb octaHoBneHa B 3anporpamMmmMmMpoBaHHOe BPEMS OKOHYaHUS.

Koga 2: pyyHast octaHOBKa 3anucu.

Koga 3: namsTb 3anonHeHa.

Kog 4: gpyras owmnbka 3anucu.

Kop 5: octaHoBKa 3anucuy BCNeACTBME BbIKIOYEHUS NpMbopa (CAMLLIKOM HU3KWI YPOBEHb 3apsaa akkyMynsaTopHoW 6atapen u oTcyT-
CTBMWE 3MEKTPONUTaHUS OT CETH).

Kop 6: 4OCTUrHYTO MakcumarbHOe KONM4eCcTBO COObITUI (MepexoAHble MPOLEeCChl, MyCKOBOMN TOK).

[nsa 3anvucen TPEBOXHbIX CUrHANOB:

Ko 2: pyyHast octaHOBKa 3anucu.

Kop 4: gpyras owmnbka 3anucu.

Kopn 5: namsitb 3anonHeHa.

Kog 6: 3anucb ocTaHOBMeHa B 3anporpaMMMpoBaHHOE BPEMS OKOHYaHUSA.

Kop 7: ocTaHOBKa 3anvcu BCneacTBue BbIKMYeHUs npubopa (CRMLWKOM HU3KMIA YPOBEHb 3apsiia akkyMynsaTOpHOW Gatapen u oTcyT-
CTBMWE 3MEKTPONUTaHUS OT CETH).

Koga 8: 4OCTUrHYTO MakcMmManbHOe KONMMYeCTBO CODbITUI.



21.12. TMOCCAPUA

I'lepemeHHaﬂ N NOCTOAHHaA cocTaBndowme.
Tonbko nepemeHHas CoCTaBnsAoLLasg.
TornbKO NOCTOSIHHAs COCTaBNAOLLAS.

EmKOCTHBIV caBur ¢as.
pagyc.

o~

~

5 VHAYKTUBHBIV coBUr das.
L

T

o

| | ABCOmMTHOE 3HaYEHME.

(L3 Yron cmelleHns dasbl Mexay asHbiM HanpsXkeHnem v IMHENHbLIM TOKOM.

(CHN Yron cmeLleHns dasbl Mexay NMHENHbIM HarnpsiXXeHWeM 1 NMMHENHBIM TOKOM). TONbKO B pexumMe AByxdasHow 2-NpoBOAHOM
uenu.

z 3HayeHne cuctemsl.

% MpoueHT.

%f OTHOLLEHME K 3HAYEHWNIO NEePBOV FaPMOHUKN (MPOLIEHT 3HAYEHUSI NEPBOV FaPMOHUKHN).

Y%r OTHOLLEHME K 3HAYEHWIO MOSIHOTO CUrHana (NMPOLEHT 3HaYeHUs NONHOro curHana).

A JINHeNHbIN TOK UK eanHuLa n3mMepeHns (amnep).

a, KoadhpunumneHT HecMMMeTprmM TOKOB.

a, KoadhpunumneHT HecMMMeTpurm TOKOB Mo 06paTHON NocnenoBaTenbHOCTU.

A1 Tok dpasbl 1.

A2 Tok dpasbl 2.

A3 Tok pasbl 3.

A-h apMoHuka TokKa.

AC MepemeHHas cocTaBnsioLas (Toka Unm HanpskeHus ).

AcF Muk-chakTop TOKA.

Ad Tok, cpegHeKBagpaTUYHOE 3HAYEHNE NCKaXKEHWS.

Abpc [TOCTOSAHHBIN TOK.

A HomwuHaneHoe 3HayYeHve Toka AaT4MKoB ToKa.

APK+ MakcrmanbHoe NMKOBOe 3Ha4YeHue Toka.

APK- MwvHMmMansHoe NMKOBOE 3HavYeHne Toka.

ARMS CpeaHekBagpaTUyHOE 3HaYeHne Toka.

ATHD KoadhpnumeHT HENUHENHOTO NCKaXXeHNs ToKa.

ATHDF HenuHenHoe nckaxeHne Toka OTHOCUTENbHO CPeAHEeKBaAPaTUYHOIO 3HaYEHNS NEPBON raPMOHUKN.

ATHDR HenvHelnHoe nckaxxeHne Toka OTHOCUTENBHO CPeAHEKBAAPATUYHOIO 3HAYEHUSI MOMHOIO cUrHana 6e3 NoCTOsIHHOM cocTas-
nsaoLwen.

AVG CpepnHee 3HauveHune (cpegHee apudmMeTmyeckoe).

BTU British Thermal Unit (6puTaHckas Tennosas eguHmua).

CF Muk-cpakTop (Crest Factor) no Toky nnv HanpsiKEHUI0: OTHOLLEHME MEeXAY NMUKOBbIM 3HAYEHWEM U CpeAHEKBaAPaTUYHbIM
3Ha4YeHneM ToKa.

cos @ KocuHyc yrna casura a3 mexay HanpshkeHmem n TokoM (koaddpumumeHT casura a3 — DPF).

D MOLLHOCTb UCKaXXEeHUS.

DataViewSync™ unu IRD (Internet Relay Device / UHTepHeT-peneiHoe yCTPOMNCTBO): COGCTBEHHbI NPOTOKOI, MO3BOMNSOLLMIA COEANHUTD
mexay coboii ABa NepucepuinHbIX YCTPOMCTBA, PaCMONOXeHHbIE B pa3HbiX MOACETSIX, Yepes LeHTpanv3oBaHHbI cepBep.

DC MocTosiHHasA cocTaBnatoLLas (ToKa UM HaNPSHXEeHNSs).

DPF KoadhduumeHT casura das (cos @).

DHCP [MpoTokon anHamunyeckomn HacTponkm y3nos (Dynamic Host Configuration Protocol).

E () Okca (108)

E, OHeprust UCKaXxeHus.

E.pc OHeprusa NoCTOAHHON COCTaBMAOLLEN.

E PeaktuBHas aHeprus.

E, AKTUBHas aHeprus.

E, HeakTviBHas aHeprus.

E [MonHas aHeprus.

FK KoadbdpmumeHT K, paccuntbiBaembii B COOTBETCTBUM cO cTaHaapToM IEEE C57.110.CHuxkeHne knacca TpaHcdopmaTopa
B 3aBWCVMMOCTM OT rapMOHWK.

FHL KoadhduumeHT notepb OT rapMoHUK. [103BONSET OLEHUTb NOTEPU OT rApPMOHMK B TpaHcopmMaTopax.

G (N lvra (10°)
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Cuctema rnobanbHoro nosuumnoHupoBaxms (Global Positioning System).
Yacrota ceTu.

[xoynb

kuno (10°)

K-thakTop. YkasbiBaeT Ha NpuMrogHoCTb TpaHcdopMaTopa A5 UCMOMNb30BaHUSA C Harpyskamu, noTpebnsawmmMmm HECUHY-
counpanbHble TOKM.

KaHan (nuHus).
munnu (1073)
Mera (10°)

MakcrmManbHoe 3HayeHue, paccunTaHHoe Ha MHTepBarne BpeMenu 10 nnun 12 nepnoaos B 3aBUCMMOCTM OT YacTOTbl CUT-
Hana, 50 nnm 60 Iy,

MuHMMarbHOe 3HaYeHne, pacciMTaHHOE Ha MHTepBarne BpeMeHun 10 unv 12 neprogos B 3aBUCMMOCTU OT YaCTOThI CUrHana,
50 nnn 60 Iu.

MURNAMCeKyHAA.
CurHanbHoe HanpsikeHue B anektpocetn (Mains Signaling Voltage).
HeakTnBHas MoLHOCTb.

[Mpotokon ceteBoro BpemeHu (Network Time Protocol), koTopbIi MO3BONSET CUHXPOHM3NPOBaTh BpeEMS vepes cepBep
TOYHOrO BPEMEHW.

AKTUBHAA MOLLHOCTb.

Meta (10%)

MOLLHOCTb NOCTOSIHHOM COCTaBASIOLLEN.

KoadbdpmumeHT mowwHocTn (Power Factor): OTHOLLIEHME aKTUBHOW U MOMHOW MOLLHOCTH.
KoadhpunumeHT MOoLLHOCTY NEePBO rapMOHUKMN.

BpemeHHOe OTHOLLEHWE MeXay TOKOM U HanpsKeHneMm B Lensx NepemMeHHOro Toka.
MrHoBeHHbIN cprivikep P, .
unn PEAK. MakcumanbeHoe (+) nnvm MymHumanbHoe (-) NTMKoBOe 3HaYeHne curHana, Ha nHtepearne spemenn 10/12 neprnogos.
CepbesHocTb AnutensHon Ao3bl nvkepa (Long term severity), paccuMTaHHOM Ha MHTepBarne BpeMeHn 2 Yaca.
Cepbe3HOCTb KpaTKoBpeMeHHOM 03bl drukepa (Short term severity), paccuntaHHol Ha nHTepBane BpemeHn 10 MUHYT.
LUnpoTHo-umnynscHas mogynsaumns (Pulse Width Modulation).

PeakTBHas MOLLHOCTb.

CpenHekBagpaTnyHoe 3HaveHne Toka unu HanpsikeHns (Root Mean Square). KBagpaTHbIi KOpeHb 13 cpegHeapudmMeTu-
YeCKOro 3Ha4YeHUs KBafpaToB MrHOBEHHbIX 3HAYE€HWI BENUYMHBI 3a 3agaHHbIv MHTepBan Bpemenn (200 mc, 1 ¢ unu 3 ¢).

BbicTpoe nameHeHune HanpsikeHus (Rapid Voltage Change).

[MonHas moLHOCTb.

MonHasi MOLHOCTbL rapMOHUKM.

OTHOCUTENbHas Aarta Kypcopa BpeMeHMU.

Tepa (10'2)

TaHreHc yrna casura a3 Mexay HanpskeHNem 1 TOKOM.

ToHHa HePTSIHOro 9KBMBANEHTA (4EPHON UMW HESIAEPHOW SHEpPrun).

KoadhpmumeHT HennHeriHoro nckaxeHus (Total Harmonic Distorsion). KoachduUmMeHT HENMHERHbBIX MCKaXXeHWI NpeacTaBnseT
cobo¥ NponopLMI0 rAPMOHMK CUrHarna no OTHOLLEHWIO K CpeAHEKBaApPaTUYHOMY 3Ha4YEHUI0 NepBo rapMoHuku (%f) nnm k
cpefHekBagpaTUYHOMY 3HAYEHWIO MOMHOro curHana 6e3 NocTosiHHOW cocTaenstoLen (%r).

JInHenHOe HanpsxeHve Unu HanpsXkeHne mexay dasamu.
KoadhpunumneHT HecuMmMeTprmn hasHbIX HaMPSXKEHWUNA.

KoacbpuumeHT HecuMmmeTpumn pasHbIX HanpsXXeHWn, ecriv NOAKIYeHa HeuTpanb, UK JIMHENHbIX HaNpsiKeHUn, ecnu
HenTpasnb He NOoAKMoYeHa.

JInHenHoe HanpskeHve mexay daszamu 1 1 2.

JInHenHoe HanpspkeHne mexay dasamu 2 n 3.

JInHenHoe HanpsxxeHve mexay dasamu 3 n 1.

[apMOHWKM NIMHENHOTO HaMPSHKEHUS.

3anBneHHoe HanpsbkeHne nuTaHns, obblivHo Uc = Un.

[M1K-hakTOp NMUHENHOrO HaMpPsSXXEeHUs.

JInHenHoe HanpspkeHne, cpegHeKBaapaTUYHOE 3HaYEHNE UCKaKEHNS.
[MocTosiHHOE NMHeliHoe HanpsiXXeHue.

3asBneHHoe BxoaHoe HanpsixeHue, Udin = Uc x koadpdumumeHToB npeobpasoBaHus.
[apMOHWKa NIMHENHOTO HanPsXXeHUS.

MakcrmansHoe NMKOBOE 3Ha4YeHWe NMHENHOTO HanpPsXKeHNs.
MuHV/ManbHoOe NMKOBOE 3HaYeHWE NMHENHOIO HanpPsXKeHUs.



Un

HomuHanbHoe
HanpsbkeHue ceT.

HomuHansHoe HanpsxxeHne ceTu.

OnekTpudeckas
ceTb

HanpshkeHne nuTaHna.

HomuHanbHoe Hanps>XeHne cetun

3asiBneHHoe 3asBrneHHoe

BXOLHOE HanpsxeHue.

Un

3 [oroBop Ha nocTasky

ANEKTPOIHEPTUK

Uc Udin

3 M3mepuTenbHbii > 3mepuTenbHbiit

TpaHcgopmaTop npubop

3ﬂeKTpMHeCKI/1|;I curHan

BxopaHoit BXO[IHOM
curHan

Vi3amepsiembiit Pesynbrar

PucyHok 177

KoHTponbHbii
npubop

OTYeTHbIN

CeTn ¢ HoMuHanbHbIM HanpshkeHnem 100 B <Un> 1000 B nmetoT cTaHgapTHblE CneayoLwme HanpsXKeHns:
m  dasHble HanpsikeHus: 120, 230, 347, 400 B
m JluHenHble Hanpspkenns: 208, 230, 240, 400, 480, 600, 690, 1000 B

B HekoTopbIX CTpaHax Takke MOryT BCTPeYaTbCsl CETU CO CrEAYOLLMMN HaMPSHKEHNSMM:
m  dasHble HanpsikeHus: 100, 220, 240, 380 B
m JluHerHble Hanpsbkenus: 200, 220, 380, 415, 600, 660 B

URMS
uTC
UTHD
UTHDF

UTHDR

\%

V1

V2

V3

V-h

VA (B-A)
VAh (BA-4)
var (Bap)
varh (Bap-4)
VcF

vd

Vbc

VPK+

VPK-

Vh

VN

VRMS
VTHD
VTHDF

VTHDR

W (BT)
Wh (BT-4)

CpenHeKBa,qpaTMLlHoe 3Ha4YeHne NOCTOSTHHOIO NIMHENHOIO Hanpsa>XXxeHua.

BcemupHoe koopavHupoBaHHoe Bpemsi (Coordinated Universal Time).

KoacbdpurumeHT rapMOHMNYECKNX NCKAKEHUA NMMHENHOIO HanpsXKeHUs .

> npubop

peaynbra-
Ta M3vepeHus

KOS(*)CbMLWIeHT rapMOHUYECKNX NCKaXKEHWIN JTMHENHOTO HanpsXXeHna OTHOCUTENbHO CpeAHEeKBaApPaTUYHOIoO 3Ha4YeHUA I'IepBOI7I

rapMOHUKN.

KoachdpurumeHT rapMOoHNYECKNX NCKAKEHWNIA NTMHENHOTO HANPSPKEHNA OTHOCUTENBbHO CpegHEeKBaAPaTUYHOIO 3HAYEHNS Nor-
HOro curHana 6e3 NoCTOSIHHOW COCTaBMSOLWEN.

dasHoe HanpsKeHVe Ny HanpskeHe Mexay hasoi U HeNTpanblo UN eaUHULLA U3MEPEHUsT (BOMLT).

dasHoe HanpshkeHve Ha dase 1.

dasHoe HanpsbkeHne Ha dase 2.

dazHoe HanpshkeHne Ha dase 3.

[apMOHMKM ha3HOro HanNpsXeHUS.

EpuHnua nsmepenus (Bonst-amnep).

EnuHmua namepeHus (Bonbt-amnep-yac).

EavHunua nsmepeHus (BonbT-amnep peakTUBHbIN).
(

E,EI,I/IHI/ILla n3mMmepeHuna (Bornbr-amnep-4ac peaKTl/IBHbII;I).

Myk-chakTop hasHOro HanpPsHKEHUs.
dasHoe HanpskeHWe, cpedHeEKBaAPaTUYHOE 3HAYEHNE UCKAKEHNSI.

[MocTostHHOE hasHoe HanpsxKeHune.

MakcrumansHoe NMKoBOe 3HaYeHne q)a?»HOI'O Hanps>XxeHu.

MuH1MmManbHoe NUKOBOE 3HaYeHne cbasHoro Hanpsa>xeHua.

[apMoHMKa hasHOro HanpsXXeHus.

dasHoe Hanps>XeHne Ha HeVITpaJ'Il/I.

Cpe,D,HeKBa,D,paTVI‘-IHOG 3Ha4yeHne CpaSHOFO Hanps>xXeHu4.

KoahdpuumeHT rapMOHNYECKMNX NCKaXeHNI Da3HOro HamnpsbKeHUs.

KoathdpuumneHT rapMOHMUYECKNX NCKAXKEHWNI ha3HOTO HAMPSXKEHNSI OTHOCUTENBHO CpeaHEKBaAOPaTUYHOMO 3HA4YEHUS NEPBON

rapMOHUKN.

KoadhduumeHT rapmMOHUYECKMX UCKaXKeHU (Da3HOTro HaMpPsHKeHNs OTHOCUTENBHO CpeaHeKBaapaTUYHOro 3Ha4eHUS MNONHOro
curHana 6e3 NoCTOSAHHOW COCTaBSAOLLEN.

EpuHnua namepenus (Batr).
EavHuua nameperus (Batt-4ac).

BpeMeHHoe nepeHanps>eHue Ha npOMbII.I.IJ'IeHHOFI YyacTtoTe: BpeMeHHOe yBeNmiM4eHne amnnutyabl HanpsaXXeHnA B TOYKE 3NEeKTpoceTn
Bbille 3aaHHOro noporoBoro 3Ha4yeHuns.

FapmoHuKu:

Hanps>XeHusa Unn Tokn, CyLLeCTBYOLWNE B 3NEKTPOYCTAaHOBKAaX N MMetoLWne 4acToTy, KpaTHYyr OCHOBHOW 4acToTe.

FMCTepesuc pasHuUa B aMmnnutyae Mmexay noporoBbiMmn 3Ha4eHUAMU Havarna u KoHua.

Kanan u cbaaa: MSMepMTeJ'IbeIVI KaHan onpenendeTrca pa3HOCTbiO NMOTeHUManoB mexay AByMA NpoBOAHUKaMW. dasza oTHoCcuTCS



K OTAEnbHOMY NPOBOAHUKY. B MHOrodasHbIX cucTeMax U3MepuTeNbHbIN KaHan MOXeT OblTb Mexay AByMs dpazamMu, unm
mMexay asor n HenTpanbto, UM mexay Gas3on n «3emnen», N Mexay HenTpanblo U «3emrneny».

HecummeTpus HanpsixxeHUsi B MHOrodpasHoOM cucTeme: COCTOSIHWE, NPU KOTOPOM CpeaHeKBaApaTUYHbIE 3HAYEHUST HAMPSKEHWI Mexay
NPOBOAHNKaMW (OCHOBHbIX COCTaBMSAOLWMX) U (Unu) yrnbl casura a3 mexagy nocrnefoBaTternbHbIMU NPOBOAHUKAMU HEe
paBHbl Mexay coboi.

HomuHanbHoe HanpskeHue: HanpsixeHve Ans 0603Ha4YeHns Unu naeHTudukaumm cetu.

OcHoOBHas cocTaBnAOLWAan: COCTaBMALLAsA, YacToTa KOTOPOW paBHa OCHOBHOWN YacToTe.

Monoca nponyckaHua: MHTEpBan 4acToT, B KOTOPOM BpeMs OTKNMKa npubopa npeBbillaeT MUHUMarbHOE.

MoporoBoe 3HauYeHMe NpoBana: 3agaHHoe 3Ha4YeHVe HanpsKeHNst, No3BonsioLee 06HaPYXUTb HAYano 1 KOHeL, NpoBasna HanpsXXeHus.
MopsAaoK rapMOHUKK: Lienoe Y1CNo, paBHOE OTHOLLEHWIO YaCTOTbl FAPMOHUKM U YacTOTbl NEPBOV FAPMOHUKMN.

MpepbiBaHue: CHWKEHNE HaNPSXKEHNA B KOHKPETHOW TOYKE 3MEKTPOCETU HUKE NOPOroBOro 3Ha4eHUs NpepbiBaHus.

MpoBan HanpsiXKeHUs: BpEMEHHOE YMEHbLLEHVE HanpPsXXeHUs B TOYKE 3MeKTPOCETU HbKe 3a4aHHOro MOPOroBOro 3Ha4eHus.

YacToTa: YMcro NomnHbIX LIMKNOB HAMPSXXEHUS NN Toka, CoBEpLUaeMbIX 3a OOHY CEKyHAY.

®dnukep (MepuaHue): 3puTenbHbI 3PdEKT, BbI3BaHHbBIN N3MEHEHWNEM 3NEKTPUYECKOTO HanpsKeHus.

21.13. COKPALLEHUA

MpucTaBkn (€ANHUL, 3MepeHns) MexayHapoaHol cuctemel (CU)

MpucraBka 0O603Ha4YeHue [ecATUYHbLIA MHOXUTESb
MUnnu M 103
KMo K 108
mera M 108
rura r 10°
Tepa T 102
neta Il 10"
akca iC) 10"
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