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Bbl nprobpenv aHanusaTop KayecTBa aNeKTPo3aHeprum ans TpexdasHbix anektpoceten CA 8345, n 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

1 @
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PucyHok 1

Mpubop CA 8345 c akkymynaTopHoi 6atapeen, SD-kapToi B KOMMIEKTE 1 3aLUMTHOM NIIEHKOW Ha Aucnnee.
5 3aLUMTHbBIX YEPHBIX NPOBOAOB C NPSIMbIMYU LUTEKepaMu Tuna «b6aHaH», 3aKpennsoLLUecs: TOCPEACTBOM «IUMYYKM».
5 YepHbIX 3a>KMMOB TUNA «KPOKOAMIT.

Py4Hon pemeluok.

USB-kabenb Trna A-B.

5 kabenbHbIX HAMOTYMKOB.

MarHuTHBIN KpPHOYOK

3eneHbln 1 XenTbI NPOBOA 3a3eMiieHnst, 6aHaH 2 MM - KpOKOAMI.

CneuuaneHbIn ceTeBon Brok nuTaHua ¢ ceteBbiM WHypom, PA40W-2 nnu PA32ER B 3aBUCUMMOCTHM OT 3akasa.
KomnnekT 13 12 BcTaBoK 1 Korew, Ans MapkMpOBKM MPOBOAOB M AaTYMKOB TOKa B COOTBETCTBUM C hazamu.
CymMKka Anst nepeHocku

Yexon anst npmubopa.

JIncT pgaHHbIX No 6e30MacHOCTU Ha HECKOMbKNX A3bIKax.

OT4eT 0 TECTMPOBAHUMN.

KpaTKOG PYKOBOACTBO Mosib3oBaTterna Ha HECKOJTIbKNX A3blKax



1.2. AKCECCYAPBDI

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

m Knewwm PAC93 s = Knewwu C193

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

m  Knewwn MINI94 m  Knewwn E94

s Knewwn J93 m Hamotuumk kabens

m [logcTtaBka Ans 3apsgka akkyMynsiTOPHOWN -
bartapeun

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

m  Knewwm MN93
m  Knewu MN93A

m  PyyHon pemeLlok ans HoweHnst npubopa

C— PO

s MarHutHble n3mMepuTerbHble LWynbl

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 [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 § 18.3, 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 npubopy.

|
MwraeTt kHonka O W Ha gucnnee 0To6pa>KaeTc;| X0 BbINOJTHEHUA 3apALOKA. OHU He racHyT 0 MOSTHOW 3apsAKM akKyMyrnsTOPHOW 6aTapeM.

120V +15 %, 60 Hz

230V + 15 %, 50 Hz Korga akkymynstopHas Gartapesi nor-
— HOCTbIO paspsikeHa, And ee 3apaaku

TpebyeTcs okorno 6 yacos.

PucyHok 2


http://www.chauvin-arnoux.com

1.5. BbIBOP A3bIKA

I'Iepe,q ncnonb3oBaHnem np|/|6opa CHa4dana Bbl6epI/ITe A3bIK UHOUKaLUNN.

HaxmunTe Ha kHonkKy «Bkn./Bbikny», YToObl BKITHOYMTE NprbOp.

HaxmuTe Ha kHonKy «HacTpowikay.

E= 8

Haxxmute BTOPYIO XenTyio yHKLMOHANbHYO KHOMKY Q’ 3ateM Ha AN BXoAa B A3blkoBoe MeHio. [locTynHo Gonee 20 53bIKOB,
BbIOEpUTE CBOWA.

F O ] 15042211055 T

(® ssbik user1[ 2 )

Oar Ocs Oda  Ode OenGB Qes-Es Ofi Ofr-FR
Ohi Qit QOko Onl Ono  Opl OptPT Oro
@u  Osv Oth Ot Ovi Ozh-CN

PucyHok 3



2. O3HAKOMNEHUWE C NPUBOPOM

2.1. ?YHKUMNOHAJIbHbIE BO3MOXHOCTMU

Mpunbop CA 8345 — 31O NoOpTaTMBHbLIN aHaANM3aToOp KayecTBa AMeKTPOo3IHeprnm Ais 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 8345 nossonsierT:

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 U3MEpPEeHUi B AuanasoHe OT HECKOMbKUX Munnuamnep Ao
HECKOJIbKUX Kunoamnep.

OTO KOMMAKTHBIN 1 yAApONpPOYHbIA Nprbop.

OProHOMUYHOCTL M MPOCTOTA NOMb30BAaTENBLCKOrO MHTEPdeiica AenatoT ero yaobHbIM B ncnonb3osaHuu. Mpubop CA 8345 numeet 6onbLuon
LIBETHOW CEHCOPHBbIN rpadmnyeckmin gucnnen. OH Takke NO3BOMSET ynNpaBnaTe 40 3 NpodunsaMn nonsb3oBaTtenen.

SD-kapTa no3BonseT XxpaHUTb 60MbLLIOE KONMYECTBO Pe3ynbTaToB U3MEPEHMI U CHUMKOB 3KpaHa, a Takke CHUTLIBATL X HENMOCPEACTBEHHO
Ha [MK. Takxke MoxHo ncnone3dosatb USB-cneLu-Hakonutens (onums).

Mpunbop nogaepxusaet cBs3b Yepe3 USB, WiFi nnu Ethernet.
MpnbopoM MoxHO ynpasnsATb yaaneHHo c¢ MK, nnaHweTa unn cmaptgoHa bnarogapst uHtepdeincy yaaneHHoro nons3osatensi (VNC).

MpviknagHoe nporpaMMHoe obecnedeHve PAT3 no3BonsieT MCnonb3oBaThb 3anvMcaHHble AaHHbIe U CO34aBaTb OTYEThI.

2.1.1. U'BMEPUTENbHbIE ®YHKLUN

OHM NO3BONSIOT BbIMOMHATL crniegyrouime n3amepeHnsa n pacyeTbl:

m VI3vepeHve cpeaHekBagpaTUYHbIX 3HaYeHUN nepemeHHoro HanpsbxkeHnst 4o 1000 B mexay knemmamu. Micnonb3yst KoahduumneHTsl,
nprvbop MOXEeT 4oCTUraTb 3HAYEHUA B COTHU TMraBosibT.

m V/3amepeHue cpegHekBagpaTUyHbIX 3HaveHUn nepeMeHHoro Toka Ao 10 000 A (c HewTpanbio). Mcnonb3ys koaddurumneHTsl, npnodop
MOXeET JOCTUraTb 3Ha4YEeHWIN B COTHU Kunoamnep.

ABTOMaTUYECKOE OnpeaeneHre Tuna gaTynka Toka u npy HeobxoANMMOCTY UCTOYHMKA NUTaAHUS AaTYuMKa.

M3mepeHne 3HayeHns MOCTOSIHHOW COCTaBMAOLEN HANPSXKEHU U TOKOB (C HENTPanbio).

PacyeT HecMMMeTprM HanpsbkeHs/Toka No NPSIMO, 0BpaTHOW 1 HyreBoW NocnenoBaTenbHOCTU.

M3mepeHmne nyckoBbIX TOKOB — BAUSIHUSA MpW 3anycke ABuratens.

M3mepeHmne NmMKoBbIX 3HAYEHUI HaNPSHKEHNS U ToKa (C HENTparnbHo).

MamepeHune vactoTbl cetert 50 My n 60 M.

MamepeHmne nuk-chakTopa Toka 1 HanpsXKeHus (C HeMTparnbo).

PacueT koadhduumeHTa notepb ot rapmoHuk (FHL), npumeHeHmne kK TpaHcgopmaTopam nNpu Hannynm rapMOHUYECKNX TOKOB.
Pacuet K-¢paktopa (FK), npumeHeHune k TpaHcopmaTopam npu Hanmynm rapMOHUYECKNX TOKOB.

40 TPEeBOXHbIX CUrHANOB Ha Kaxabli NPoduIb NONb3oBaTENS.

XypHan cobbITuiA, TakMx Kak npoBarbl, NepeHanps>KeHnsi, OTKIIYEHUs, NepexofHble NpoLecchl, ObICTPOro N3MeHEHNs Hanps>KeHnst
(RVC) 1 cnHxpoHu3aums.

m  /3mepeHune koadbdurumeHTa HenMHENHbIX UCKaXKeHU OTHocUTenNbHO nepeon rapMoHuku (THD B %f) TokoB 1 HanpsxeHui (6e3 Hel-
Tpanwu).

m  VIamepeHue koadhULMeHTa HENMHENHBIX CKaXXEHWI OTHOCUTENBHO CPeaHEeKBaApPaTUYHOrO 3Ha4YeHUsI NepeMeHHON CoCTaBnstoLLEN
(THD B %r) oNnst TOKOB M HaNpsiKeHWi (C HeMTpanbio)

m  /3mepeHune akTUBHON, peakTMBHOW (EMKOCTHOWN U MHOYKTUBHON), HEAKTUBHON, UCKaXatoLLEN 1 MOSNTHOM MOLLHOCTU B Kaxaon dase
1 cymmapHo (6e3 HenTpanu)

M3ameperune koadbduumeHta mowHoctn (PF) nnu koadpdumumnenta casura das (DPF unu cos @) (6e3 HerTpanu).

N3mepeHune cpeaHekBaapaTUYHOIO 3Ha4YeHUst nckaxeHns (d) Ans TOKOB 1 HanpsbkeHui (6e3 HerTpanu).

WNamepeHmne kpaTkoBpeMeHHOW [03bl dhnimkepa HanpspkeHus (P ) (6e3 HenTpanu).

MNamepeHne anutensHoi fo3bl donukepa HanpskeHus (P ) (6es HedTpanu).

VIlamepeHne akTVBHOW, peakTUBHON (EMKOCTHOW MU MHOYKTUBHOWM), HEAKTUBHOW, UCKaXXatoLLlen 1 NONHOM SHEPrun B Kaxaon dase


http://www.chauvin-arnoux.com

n cymmapHo (6e3 HenTpanu).
OueHKa 3Hepruv HeNnoCcpeacTBEHHO B IeHEXHOM BbipaxkeHuu (€, $, £ 1 T. 4.) ¢ y4eTom Ga3oBoro Tapuda 1 8 cneumanbHbIX TapugoB.

VIlamepeHne rapmMoHUK Ans TOKOB M HanpshkeHun (C HemTpanbto) Ao 127-ro nopsaka: cpegHekBagpaTuyHoe 3HadeHue, NpPoLeHT no
OTHOLLEHMIO K NepBon rapMoHuke (%f) (6e3 HenTpanu) unu cpeaHekBagpaTMYHOMY 3HAYEHMIO NOMNHOrO curHana (%r), MMHUMansHoe
1 MaKcUMarbHOe 3Ha4yeHUsi koadpULMeHTa rapMOoHUK NocreoBaTeNbHOCTY.

VIlamepeHne nHTeprapmMoHUK Anst TOKOB W HaNpsbkeHWi (BKNtodast HenTparnes) 4o 126-ro nopsigka.
CuHxpoHumsaums no spemerHn UTC ¢ BbIGOpOM 4acoBoro nosica.
PexvM MOHUTOPWHra Ansi NPOBEPKM COOTBETCTBUSI U3MEPEHUI BbIOPAHHBIM CTaHAapTaMm.

amepeHmne ypoBHS curHanbHblx YyacToT (PLC nnu ceasb Yepes J130M) B anektpocetn (MSV = Mains Signalling Voltage, curHansHoe
HanpshkeHne B 3NeKTPOCETH)

MSMepeHVIﬂ Ha ABuratenax ¢ perynatopom unm 6e3 Hero.

2.1.2. ®YHKLIUN MHOMKALIUK

MHankaumsa bopm curHanos (HanpsbkeHW U TOKOB).

MHavkaums B Buae ructorpaMmM rapMOHUK U UHTEPrapMOHMK MO HANPSXKEHUIO U TOKY.

CHMMKM 3KpaHa.

OT06paxeHne nHopMaLmmn 0 Npubope: CepUNHBIA HOMEP, Bepcusi nporpaMmmHoro obecnedenns, MAC-agpeca Ethernet, USB, WiFin T. a.
OT06paxatoTcst 3anUcu: TpeHAbI, aBapUHbIE CUrHarbl, NEPEXOAHbIE NMPOLIECChI, MYCKOBbIE TOKN 1 MOHUTOPWHT.

2.1.3. ®YHKUUN 3ANUCHU

q)yHKLWIFI 3anncu TpeHaoB C METKaMu BpeMEHU U nporpamMmMmmnpoBaHmMeM Ha4dana v KoHua 3anucu. npeD,CTaBJ'IeHVIe (B Buae rmcCtorpamm
unun KpI/IBbIX) cpeaHero aHa4eHna MHOro4YMUcneHHbIX napameTpoB B 3aBMCUMOCTU OT BPpEMEHU C yKa3aHnem unum oes yKasaHua MUHU-
ManbHOrO U MakCMMarbHOro 3HadYeHus. 4 KOHq)MI'ypaLI,VIVI Ha Kaxgpin I'IpOCbVIJ'Ib nonb3oBarend.

PyHKUMA 3anmcK nepexodHbix npouecco. ObHapyxeHue 1 3anuck nepexoaHbIx npoueccos (go 1000 Ha ogHy 3anuck) 3a BbIOpaHHbIN
nepuog BpeMeHu n gaty (MporpaMMMpoBaHMe Havana 1 KoHua 3annucy nepexoaHsix npoueccos). 3anvcb 10 unn 12 (B 3aBUMCMMOCTU
oT YyacTtoTbl 50 nnm 60 Ny) NonHbIX NepnoaoB Ha 8 kaHanax cbopa, C BO3MOXHOCTbIO HACTPOWKM NOMOXEHWS NEPEXOAHOTO TPUTTEPHOTO
cobbiTna mexay 1 1 3 unu mexay 1 1 4 (B 3aBucumocTu oT YactoTbl 50 unm 60 ') neprogamu nocne Havana 3anucu.
Bo3moxHOCTb 3axBaTa MMMy bCHbIX BONH A0 12 kB B TeyeHne 1 mc. ABToMaTnyeckoe no3numoHnpoBaHune kypcopos Ha 30 n 90% Ha
KpVBbIX YAapHOW BOMHbI B cooTBeTcTBUM ¢ MOK 61000-4-5.

PyHKUMA 3anNnCK TPEBOXHbIX CUrHanoB. CNMCOK 3aperMcTprpoBaHHbIX TPEBOXHbIX curHanos (Makcumym 20 000 curHana) B cOOTBET-
CTBUW C NOPOrOBbIMY 3HAYEHNAMM, 3aNPOrpaMMMPOBaHHBIMU B MEHIO HACTPOWKU. MporpaMMmpoBaHme Hadana 1 KoHLa MOHUTOPUWHra
TPEBOXHbIX CUrHaNoB. 40 TPEBOXHbIX CUTHANOB Ha Kaxabli Npodunb NoNb30BaTeNs.

®yHKUMS 3aM1CK MYCKOBOro TOKa: MHAMKaLMSA NapaMeTpoB, NOMNe3HbIX ANa U3ydYeHns 3anycka asuratens.
m  MrHoBeHHOe 3Ha4eHVe ToKa 1 HaMpPsH>KEHUST B MOMEHT, YKa3aHHbIN KypCOpoM.
MakcumanbHoe abconoTHOE MIHOBEHHOE 3HaYeHWe ToKa 1 HanpsbkeHus (3a BeCb nepuop 3anycka).
CK3 3HaueHus Toka 1 HanpsixeHus (6e3 ydyeta HelTpanu) 3a nepuos, COOTBETCTBYIOLLMI NONOXEHNIO Kypcopa.
MakcumaneHoe neprogmnyeckoe CK3 3HaueHne Toka 1 HanpsbkeHus (3a Becb nepuop 3anycka).
MrHoBeHHOe 3Ha4yeHve 4YacToTbl CETU B MOMEHT, YKa3aHHbIN KypCOPOM.
MakcumanbHoe, cpegHee 1 MYHUManbHOe MrHOBEHHOE 3HaYeHre YacToTbl CETU (3a BeCb nepunop 3anycka).
m Bpewms Havyana 3anycka gsuratens.

q)yHKLl,MFl MOHUTOPUHIA: 3anncb TPeHO0B, NepexoaHbIX NPOLEeCCOB U TPEBOXHbLIX CUTHaNoB.

2.1.4. ®YHKLUMN HACTPOWKHU

HacTtpoiika gatbl 1 BpeMeHu.
PerynvpoBka sipkocTu.

Bbi6op LBeTa KpUBbIX.

YnpaBneHue OTKIIYEHNEM ancnnes.
Bbibop nHAMKaLUM B HOYHOM peEXMME.
Bbibop si3bika.

Bbi6op MeToAoB pacyeTa: pasnoXeHne HeakTUBHbIX BENUYMH Ha COCTaBNSIOLLME UMW HET, BbIOOP eANHULbI UISMEPEHNS SHEPTUM, BbIOOP
KoadhpmumeHToB pacyeTa K-caktopa, BbIGOp OTHOLLEHUST KO3 MULNEHTOB HENMUHENHBIX UCKaXeHWI, pacdeT PLT (CKONb3ALWMIA Unn HET).

Bbibop pacnpenenutensHom cucteMbl (ogHOMasHoN, AByXdasHoW, TpexdasHom ¢ uaMepeHneM Hentpanu unm 6e3 Hero) n cnocoba
NOAKIIOYEHNS (CTaHAAPTHBIN, MO CXeme 2 3NeMeHTOB Unu 2 %2 arneMeHTOoB).

KoHdurypaums 3anvceit, aBapuiiHbIX CUTHAMOB, NYCKOBbLIX TOKOB, MEPEXOAHbLIX NMPOLLECCOB U MOHUTOPUHTA.
YaaneHvue gaHHbIX (MOHOoe Uinn YacTUYHOE)

MHOvkaumsa aTymMKoB TOKa, KOTOPbIE Pacno3HaHbl, He pacno3HaHbl, He YNPaBMsATCS, CbIMATUPOBAHbI UMW HE NOAAAITCS UMUTaLUn
(mMeTof noakntoYeHns No cxeme 2 anemMeHToB). PerynnpoBka KoadrLMEHTOB HaNpsXKeHUs U ToKa, KoadhduLMeHTOB Npeobpa3oBaHnst
N YyBCTBUTENBHOCTH.

Hactpowika kananos cBsa3un (WiFi, Ethernet).



2.2. OBLWUN BUA

MSMepMTeﬂbele KnemMmmbl

©SHAUY QUALISTAR CA 8345

Classt POWER & QUALITY ANALYSER

LIBETHOWM CEHCOPHBIN 3KPaH ~

/

PyHKLMOHanNbHbIE KHOMKM
(>kenTble KHOMKW)

KHonka HacTpouku N

KHonka cHuMka JKpaHa

KHonka BO3BpaTa

KHonkn HaBuraumm

KHonka cnpaBku

T Kwnonka nogTeepxaeHns

KHonka «Bkn./BbIki.».
KHonkn pexumos

(cbroneToBble KHOMKM)

Pasbem gns USB-dneww-

HakonuTens.
Cnort gnsa SD-kapTbl.
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2.3. UBMEPUTEJIbHbIE KINEMMbI

4 BXOfHbIE KNEMMbI MO TOKY (4N 4aTYMKOB TOKa). 5 BXOZHbIX KIIEMM MO HanpsiKEeHUHo.

PucyHok 5



2.4. BOKOBbIE PA3BEMbI

/_

I

KpenneHnve onsa pemeLuka.

O 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.

CneupmanbHblii 4-KOHTaKTHbIA pasbeM A NOAKMOYEHUS K CETEBOMY BIOKY NUTaHWs.
OH vcnonb3ayeTcs AN 3apsakv akkyMynsaTopHon 6aTtapeun unu paboTbl npubopa oT ceTu.

—~—Ele o
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2.5. AKKYMYINIATOPHAA BATAPEA

Mpnbop MoxeT pabotatb NMbBO OT akkyMynsaTopHou b6atapen, nmbo ot ceTn. OH MOXET paboTaTb OT aKKyMynATOpHOW GaTapeun Bo Bpems
npotecca 3apagku. na 6e3onacHOCTM Nonb3oBaTens HUKOraa He ncnonb3ynte npubop 6e3 akkymynsatopHon batapeu.

MHankaums cocTosiHMA 3apsiaa akkyMynaTopHow Gatapew:
3apskeHHasi akkyMynaTopHas Gatapest Unn HoBas akKyMynsiTopHasi 6atapesi, ypoBeHb 3apsifia KOTOPOi HEU3BECTEH.

g i) 0001 pasnuansie YPOBHU 3apsifa akKyMynsiTOpHol 6atapeu
[ AkKymMynsTopHas 6atapes paspsikeHa. MonHOCTbIO 3apsanTe akkyMynsiTopHyto 6atapeto.
o AKKyMynsTopHas 6atapes B npoLecce 3apsiikv: MUratoLime AeneHus.

Korga eMKoCTb akkyMynsiTopHOWM 6aTtapen CTaHOBUTCS CIILLKOM HU3KOW AN obecneyveHns npaBunbHom pabotel npubopa, otobpaxaercs
coobueHne. Ecnu Bbl He noaknounTe Nprbop K ANeKTPOCETU, OH OTKITHOUUTCS Yepes O4HY MUHYTY NMOCIE NOSBIIEHNS 3TOTO COOOLLEHMS.



2.6. AUCNNEN

Mpunbop CA 8345 npegycmatpmBaeTt OonbLUO LBETHON ceHCOpHbIN aucnnen (WVGA).
Hwxe npeacTaBneH TUMWMYHLIA 3KpaH.
CTpoka COCTOSIHMSA B BEPXHEN YacTu aKpaHa onuncbiBaeT COCTosiHWE npubopa.

CHUMOK 3KpaHa. YacrtoTta namepeHus.
Cnpaska. [ata n Bpems.
Pexnm.

HacTtporiika 3abnokvpoBaHa.
BosBpar K rmaBHOMY 3KpaHy. ~

K. 3ay) @ 50.08 Hz 11/082011:06 ¢ @/ mj— YPOBeHb 3apsaaa
@ 3980V @ 3975V ©® 3981V ]  @xymynaToproii Gatapeu.
+619.5V ®» \ COG,EIVIHGHVIG.
A
\ E'J: USB-cneLu-HakonuTernb.
& Ll”: USB-coeguHeHue.
WMHavkauus, cooTBeTCTBYOLAasA ﬁ %: coeauHeHune Ethernet.
BbIGPAHHbLIM PEXUMY 0 2
1 doyHKLNN. " MCTOUHMK AaThbl M BpEMEHU:
v GPS:
-6195V NTP: @
4 0.000 ms 1 +562.9V 2 -2826V 3)

-2803V L PyyHas HacTponka: Hu4ero.
®yHKUMK B 3aBUCUMOCT |- —
yHKU RMS THD  CF ]

OT pexuma.
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CwumBon A B CTPOKE COCTOAHUA YKa3biBaeT Ha np06nemy. YTtobbl Y3HaTtb, YTO 3TO Takoe, HAXMUTE KHOMKY NOMOLLUN

2.7. KHOTMKA «BKI./BbIKI.»

| |
|_|pl/| HaXaTtun KHOMKU O an6op BKIKOYaeTCHd no4 Hanps>XeHue. Bo BpemMa 3anyCka KHOomMka O MUraeT opaHXeBbIM.

. 1
B npouecce 3apsiakv akkyMynsiTopHol Gatapen KHomka O muraer seneHsim. Ona HernpepbIBHO FOpWT, KOrda akkyMynsTopHas 6atapes
3apsbKeHa.

B cnyyae BHe3anHoro (cbow anekTponuTaHusi, Korga akkymynaTopHas Gatapes paspsbkeHa) v aBToOMaTUYecKoro (HU3Kui 3apsag
aKKyMynsaTopHoun 6atapen) oTko4eHus npubopa npu crneayoLllem 3anycke otobpaxaercs HpopmaunoHHoe coobLleHue.

! .
Mpy NOBTOPHOM HaXaTWUU KHOMKM O npubop BbikNtovaeTcsi. Ecnv ycTpoiCTBO OCYLLECTBASIET 3anncCb, NOACHET SHEPrMU (Oaxe ecnu

NoACYET NPUOCTAHOBIIEH), 3aMNWCb NEPEXOAHbIX NPOLECCOB, CUTHANM3aLmio, MKCaLmio NMyCKOBbIX TOKOB UM MOHWUTOPWHT, OHO 3anpaLum-
BaeT NoATBEPXKAEHNME.

Ecnu Bbl NOATBEPXKAAETE BLIKMIOYEHME, BbIMOSHEHUE 3anMcy NpekpatlaeTtcs, 1 Nnpubop BbiKnoYaeTcs. 3ancs BO30GHOBMNSETCS aBToMa-
TUYECKU MPU CriedytoLemM 3anycke npubopa.

Ecnu B MOMEHT BbIKNOYeHUS rlle60p NOAKITIOYEH K CETU, TO OH NepexognT B PEXUM 3apAaaKu aKKyMyﬂﬂTOpHOVI 6aTapeV|.

(] Ecnun, B ncknioumTenbHbIX crniyvasx, /:mcnnew 3aBucaeT n I'Ipl/l60p He BbIKIMKO4YaeTCca HaXXaTuem KHOMMKU O Bbl MOXeTe NnpuHyan-

TENbHO BbIKIIOYUTL €0, YAEPXKMNBas KHOMKY O B HaxaToM nonoxeHuu B TedeHune 10 cekyHa. Torga Bbl MOXETE NOTEPATb TEKYLLME
3anucy Ha SD-kaprte.




2.8. KHOMOYHAA NAHEJb
2.8.1. KHOMKU PEXXWMOB (®UONETOBLIE KHOMKMW)

911 9 kHonok obecneyvnBalT OOCTyn K onpegeneHHbIM pexmmvam:

KHonka DyHKUMA Cwm.
@ Pexum chopm curHanos §5
Pexum rapMoHuk §6
Pexnm nHgnkaumm nokasartenen §7

MOLLHOCTH
Pexum nHgmnkaumm nokasatenemn §8
aHeprum
Pexum TpeHgoB §9
Pexxum nepexogHbix npoLeccoB §10
@ Pexum nyckoBoro Toka § 1
n Pexum TpeBOXHOW curHanmsauum §12
= PexvmM MoHUTOpWHra §13

2.8.2. KHONKU HABUTALIUK

KHonka DyHKUMA

4CT €J1K/, YKa3biBatoLwlmne HanpasreHune.
@A ® |4 cmenw, yrasssaoume wanp

/) KHorka noaTBepxaeHus.

=) KHonka Bossparta.

2.8.3. APYITUE KHOMKWU

D,pyrme KHOMKM Ha KHOMOYHOWM NaHenu BbINOMHAT cnepywuine (byHKLI,MI/IZ

KHonka DyHKUMA Cwm.
KHonka HacTpouiku. §4
CHMMOK 3KpaHa. §14

KHonka crnpaBku. §15

2.8.4. PYHKUMNOHAIBbHbLIE KHOMKW (8 XKENTbIX KHOMOK)

CDyHKLl,VIVI XKenTbIX KHOMOK MEHAKTCA B 3aBUCUMOCTU OT peXxnma u yCJ'IOBI/Il7I.



[nsa npeHTuurkaLmm NpoBoaoB Y BXOAHbIX KNEMM Bbl MOXETE NPOMapK1pOoBaTh UX, UCMOSb3ysl LIBETHbIE MapKepbl, BXOASILLME B KOMMIEKT

nocraeku npubopa.

m  OTAenuTe CermMeHT 1 BCTaBbTE €r0 B ABa CreLmanbHO NpeaycMOTPEHHbBIX OTBEPCTUS BO3I1e KMeMMbl (BOMbLLOM CErMEHT NpeaHa3HavyeH
NS KNeMMbl TOKa, @ ManeHbKUn — Ast KNeMMbl HanpsKeHWs!).

BonbLion cermeHT ans ManeHbkuI cermeHT gns
Knemm Toka. KIeMM HanpsKeHus.

~

\
/4 \
- 0 —

03 o:ﬁNg/ ¢ ¢

LBETY KINeMMbl.
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m  3akpenuTe KomnbLO TOrO e LBETA Ha KaX4OM KOHLLE NpoBOAa, KOTOPLIN ByAeT NoakmovaTbes K KneMmme.
B BalleM pacrnopsikeHun KOMMeKT U3 12 MapkepoB pasHbiX LIBETOB A1t 06ecrneyeHnsi COOTBETCTBUS Npnbopa BCem AeNCTBYOLWNM
LBETOBbIM Kofam dhasbl/HenTpanu.



2.10. KAPTA-MAMATHU

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, onvcaHHon B § 3.5. 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.
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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.




2.11. NOACTABKA

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

<
2
A\
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2.12. MATHUTHBbIN KPKOYOK

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

MarHur.
i~
Py4Hon pemeluok.
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3. HACTPOUKA

M)
1

I'Iepe,q ncrnonb3oBaHNMeM Bam Heobxogmmo HaCTpPOUTb rlle60p.

Mpubop CA 8345 npegycmatpuBaeTt 2 MEHIO HAaCTPOMNKK:

m HacTpouka camoro npubopa ™,
®m HacTpoMKa U3MEPEHUN ™.

HaxxmmTe KHonky QI'

YTt06bI HaCcTpOUTL NPUBOP.

[nsa HacTporKkn n3amepeHui
1 3anucen.

E

L ] 2602261630 ¢ Ok m

[ 1%  HACTPOWKA

3.1. HABUTAUUA

Pexnm TpeHaos I_/_J. ﬂ Pexum TpeBOXKHOM CUrHanMaauum
Pexxum nepexoHeix NpoLeccoB @ =] Pexum KoHTposns
Pexum nyckoBoro Toka E Wh  Pexum sHeprocGepexenms
OnekTpuyeckoe coequHeHne 30 EE [atunkn / KoachuumeHTs!
MeToab! Bbl4UCNEHNSA [E] @ nﬂCI‘IOpTHaH Tab!
8 '8 a a
PucyHok 12

™~ Monb3osarerns.

L~ [1n51 6GrIOKMPOBKN HACTPOWKMN.

|/ YT106bl CMEHUTbL MONb3oBaTeNs.

YT106bI HacTpouTb Npubop, Ansa BbIbOpa M U3MEHEHWS NapamMeTpoB MOXHO BOCMOfb30BaTbCA KHOMKamu HaBurauumm (<4, », A, V),
0COBEHHO ecnu Bbl B MepyaTkax, UMK e CEHCOPHbIM SKPaHOM.

KHonka @ Nno3BoNseT NOATBEPAUTL BbIGOP.

KHorka @ NO3BOMNSET NOKUHYTh 3KPaH UM BEPHYTLCS K NPEAbIAYLLEMY SKPaHY.

3.2. KITABUATYPA BBOOA

Korga Heo6xoaMmo BBeCTM TecT, npubop

oTobpaxaeT BUpTyarbHYyHo KnasuaTypy.

D,OCTyI'IHOCTb CUMBOJ10B 3aBUCUT OT KOHTEKCTA.

[ns nepeknoyeHns ¢ knasuaTypbl
AZERTY Ha knaBnatypy QWERTY.

CnevmanbHble CUMBOSbI. N

3arnaBHble OyKBblI. N

CTpoYHble BYKBbI. ~

PO [ — 05/09/2313:M%
(& JnPoomnb NONL3OBATENS ]
/
8 9 0 4
i o p
)
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TekyLiee nvs.

[ns oTMeHbI n COXpaHeHuda npegbiay-
Lero nMeHu.

[nsi NoATBEPXXOEHUS TEKYLLIETO UMEHM.

[na ynaneHue npedblayLiero
cuMBoOna.

Onga yaaneHua Bcero cnosa.

[ns pobaBneHus cumBorna npu BBoae
TEeKCTa C NOMOLLbI KHOMOK (<, »,
A, V)



3.3. MOJIb3OBATENU

Mpunbop cepun CA 8345 nossonseT HacTpameaTtb NPUGOP 1 N3MepPeHN TpeM pasHbIM NOMb30BaTENSM.

Haxmute

E

Ha 3KpaHe HaCTpOIZKM n Bbl69pVITe cBOM HOMep nosb3oBatend.

| I

05/09/23 13:52 & (-l

L NPO®UINb NONL3OBATENA

)

USER1

0 USER2
0 USER3

Kod
&
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Bb|6epv|Te M4 nonb3oBaTend U USMeHuTe ero.

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

3.4. HACTPOWKA NPUBOPA

A o L ] 2602261631 © Odo @3
(&  HacTPOMKA user1[ 2 )
SAsbIk B Navams

Data/ Bpems @ Cetb
[Oucnnei @ OG6HOBUTL
@ O npoaykTe
&9 f =
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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-

3.4.1. BTIOKUPOBKA 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

o) & a

> Cumson ﬁ yKasblBaeT Ha GroKMpoBKY
HaCTPONKMW.
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Bonblue Henb3sa N3MEHUTb HU OAMH napaMeTp HaCTpOVIKVI.

(]
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.

3.4.2. A3bIK

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

3.4.3. 0ATA /| BPEMA

YT06bl YCTAaHOBUTbL ATy M BPEMSI, HOXXMUTE ®.

Bei6op 4acoBoro nosica. <

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

[ata/Bpema

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

BbibepuTte yacoBon nosic
13 73 NnpeanoXeHHbIX.

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 [[¢

3.4.3.1. Py4yHou pexum

PucyHok 18

[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.

3.4.3.2. 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 8345

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




Bo n3bexaHune pa3pblBOB BO BpEMEHU, aBTOMATUYeCKas yCTaHOBKa BPEMEHW BO BpeMsi 3anucuy brokupyetcs.

A = C—— 1 1504211348 Ol
[ @ DOATA / BPEMA USER1 CocTosiHne CUHXPOHU3aLnn
BpeMeHu no GPS.
McTouHuk Bpemenn < GPS >
[Lata/Bpems 15/04/21 13:48
NTP-cepeep 0.fr.pool.ntp.org
®opmat gatbl DO/MMIIT
dopmaT BpemMeHu 12/24
TNeTHee Bpema
O [ &
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CocTosiHne npuema CcnyTHMKOBbIX CUTHaNoB 0To6pa>KaeTc;| nocpencTBOM 3Ha4Ka B CTPOKE COCTOAHUA, UMERLLEro crnefyrwme 3Ha4eHnA:

GPS-cunHxpoHunsauus

OTcyTCTBMG CUHXPOHU3aLnn

CWHXPOHM3MPOBaHO

CnyTHUK

OTCyTCTBME CMYTHUKOB
B rone 3peHus

Mo KpanHen mepe oauH
CMYTHWK B Nnore 3peHusi

OTcyTCTBYE CMYTHUKOB
B Morne 3peHusi

Mo kpanHen mepe ognH
CNYTHUK B Norne 3peHnsi

OTcyTcTBME 3anucu

&

W

©

4

BeinonHeHune 3anucy .$. {:} -eﬁ cﬁ

[Mocne 40 gHen oTCYyTCTBUS B3aMOAENCTBUA co cnyTHUKOM GPS 3Ha4yoK CMHXpOHM3aLmm (Q) BO3BpaLLAETCsi B HECMHXPOHN3NPOBaHHOE
cocTosiHue ().
Mpuem curHanos GPS co cnyTHUKOB MOXET ObITb NpobnemaTnyHbiM BHYTpY 3aaHusa. Ecnn 3Havok GPS Hukorga He nepexoguT B CUH-

XPOHU3NPOBAHHOE COCTOAHME, BMONHE BEPOATHO, YTO CNYTHUKN HAaxXoOATCA 3a npeaenamMmuy 30Hbl pencrteus. B atom cryyae I/ICI'IOJ'Ib3yI7ITe
ycunutenb CUrHanos GPS, YCTaHOBMB aHTEHHY CHaAPY>XXW UM BO3S1€ OKHa 30aHUA.

3.4.3.3. Pexxum NTP

Ecnu Bbl BeIBpanu cuHxpoHmnsaumio Bpemenu no npotokony NTP, BBegute agpec NTP-cepsepa B none NTP-cepBepa (Hanpumep, 0.fr.
pool.ntp.org), ncnonb3ys NnpaBubHbIN YaCOBOW NOSIC, COOTBETCTBYIOLLMIA BaLLen CTpaHe, 3aTeM yCTaHOBUTE coeanHeHne npubopa ¢ aTum
cepBepom 4vepes pasbem Ethernet unm WiFi.

A [—
(® maTasBrEMSR

13/04/2110:222 & OVds

user1 (T~ COCTOSIHVE CUHXPOHM3aLMM

VcTounnk spemeti NTP BpeMeHu no npotokony NTP:
[arta/Bpems 13/04/21 10:22 é: OTCYTCTBUE CUHXPOHMU3aAL NN,

NTP-cepeep 0.fr.pool.ntp.org | e—2I» . CUHXPOHN3NPOBAHO,

®opmaT AaThl anmmirre . CUHXPOHN3NPOBAHO

PopmaT BpemeHn 12/24 W BbINOJNTHAETCA 3anuchb.
INeTHee Bpemsa D

o &
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3.4.4. ANCINNEN

Haxmute (2] [ BXOAa B HACTPOMKU UHAMKALMK.

E C——— 1 1304211025 © 0O &
(@) mancrnen user1[ 2 )

HApkocTb « s »

ABTOMaTUYECKME BBIKMIOYEHVE aucnnesa D
(=)
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3.4.4.1. LiBeTa KpUBbIX HanpsHkeHUA

YT06bI BbIOpaTh LiBETA KPMBOW HAMPSDKEHUS, HAXXMUTE (@),
BbibepuTe uBeT onsa kaxgon n3 3 das n HenTpanu. Y Bac ecTb BbIGOp NpUMEPHO 13 TpMALaTh LiBETOB.

B HouHOM pesxume Genbiit OH CTAaHOBUTCS YepHbIM, a LIBETa MHBEPTUPYIOTCS.

3.4.4.2. LiBeTa KpuBbIX TOKa

YT00bI BbIOPATh LBETA KPMBbLIX TOKA, HAXXMUTE .
BeibepuTte UBET AN KaXaoro u3 4 BXOA0B MO TOKY. Y Bac €CTb BbIGOP NPUMEPHO 13 TPUALATU LLBETOB.

B Ho4yHOM pexume 6enbii (hOH CTAaHOBUTCSI YEPHbLIM.

3.4.4.3. flpKoCTb M OTKIHOYEHUEe IKpaHa

YTt06bI HaCTPOUTb APKOCTb Aucnsiea U OTKIKYEeHUe 3KpaHa, HaxMmuTe @

Bbl MOXeETE BKIOUNTD UIK BbIKMOYUTD q’.)yHKLI,VIlO OTKITHOYEeHUA 3KpaHa. 3KpaH BbIKITKO4HaeTCcA Yepes 10 MUWHYT, eCI1 Nonb30BaTesib He NpoAB-
NFeT CBOe NpUcyTCcTBUE. OT0 NO3BOMAET 3KOHOMUTb 3apan aKKyMyﬂﬂTOpHOVI 6aTapeV|. Ecnu BbinonHAeTCs 3anuch, 3KkpaH He OTKITYaeTcs.

YToGbl CHOBa BKMHOYUTL 3KPaH, HAXMUTE NoBYI0 KHOMKY.

3.5. NAMATDb (SD-KAPTA, USB-®JIELL-HAKOINUTEJIb)

Ooctyn k cogepxumomy namstn (SD-kapta, USB-cdneLu-HakonuTens) obecneynBaeTcs Yepes MeHI0 HacTpoku npnbopa. Haxmute Ha
KHOMKY *}, @ 3aTeM Ha BTOPYO (hYHKLIMOHAMNBHYO KHOMKY ™.

1
Bce 3anuncu nponssogaTcst BO BHELUHEN namaTn. HaxmuTe H 4YTOObI NONYYNTL K HEW JOCTYM.

E C——— 1 1304211032 © O @
([® AVCrETYEP NAMSITH - SD-xapra

[OMomenTansHbie cHnmkn

OT06paxeHune obLero obvema

(DJ3anucn rpexnos namat SD-kapThl.

OGHapyKeHNe TPEBOXKHBIX CUrHAmNOB

49 98

E]Oﬁnapy»(eHwe nepexoaHbIX NPoLIeCCoB
|- OTobpaxeHne ypoBHS
3anonHeHus SD-kapTbl.

DSaxBaT MyCKOBOro ToKa

3anncu B pexumMe KoHTponsa

- £ i @ g
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14

Ha akpaHe oToGpaxaetcs cogepxumoe SD-kapThbl & v USB-thneLu-HakonuTensi ’-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

[ [ AVCMETYEP NAMSITU - SD-kapta — OTOGpa”(eHV'g E})’pOBHﬂ
MOMeHTaJ’IbeIe CHUMKU 3a|'|OJ'I HeHMH -Ka prI *
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.

PucyHok 23

Bbl Takke MoxeTe ckonmpoBaTb Bce cogepxmmoe SD-kapTbl unn ero Yactb Ha USB-cdnel-Hakonutens. B

3.6. AH®OPMALINA

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 L 1 26021261639 ¢ O% 6
(@ onPomyKTE - OCHOBHAS MHOOPMALIAS USER1

Mogene 8345
CepWuiiHblii Homep 12345678
Homep rapaHtin  123465aBc

Maker 1.21

1 "R [ 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.



3.7.NEPEAAYA 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
s o & Fal
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HaxmunTe & onsa Bxoga B HacTpoviku ceTu npubopa.
3aTem NosSBUTCH CreayoLmMn 3KpaH:

E W) os002135 0 &
[ o
(&% Etemet user1 (2N Cocrosmme COEOVHEHWIA.
DHCP
|P-appeca 172.16.116.3
Macka cetn 255.255.255.0
LLnto3 172.16.116.1
ms | @ T X (D]
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% 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 akTuBmMpoBaTb coeanHeHne WiFi, korga coeguHenune Ethernet yxxe aktnBuposaHo, npubop npegnaraet oT-

KNounTb coegnHeHne Ethernet, otobpaxas ﬁ.ﬂ
OPYryH KHOMKY.

. nO,D,TBep,ElVITe Bbl60p HaXXatnem KHOMKU Q nnn OTMEeHUTEe ero, Haxae Ha m06y+o

Bbl Takke MoXxeTe OTKNIYUTb COeANHEHME BPY4HYIO, HaXaB Ha @

[Mpn HeOBXOAMMOCTU Bbl MOXETE UCMONb3oBaTh 3TOT chann PowerPoint Ans nomowmn B NOAKMHOYEHNI:
https://www.chauvin-arnoux.com/COM/CA/doc/Connection CA8345-EN.pptx



https://www.chauvin-arnoux.com/COM/CA/doc/Connection CA8345-EN.pptx

3.7.1. COEAMHEHME 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.

3aremM HaxxMuTe Ha @, 4YTOObI nepes3anyctutb coeuHeHne.

3.7.2. COEAMHEHME YEPE3 TOYKY OOCTYNA WIFI (WAP)

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

[ns BoiGopa paboyel 4acToThl TOYKK

goctyna.

HaxmunTe Ha E], 4TOObI aKTUBMpoOBaTb coeUHEeHne.

3.7.3. COEAUHEHUE WIFI

CoepaunHeHne WiFi no3sonsieT nogknoumTb Npnbop K cyectsytowen cetn WiFi.

m‘ & B ] 2005240038 ¢ O my
() Touka pocTYNA Wit USER1

Kanan 4 9 »

ssib CAB834x_123465aBc

BesonacHocTb WPA2-PSK '/
MaponbHas ppasa abc123CDE%
IP-agpeca 192.168.1.1
7 @ T X
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& o [ — 1231120 © 0
(5 wn usert[-23)
SSID - T
BbibepuTe cBoto ceTb, WwenkHys SSID. ,%ponwaﬂ pasa
MprGop nokasbiBaeT Bam BCce AOCTYM- DHCP
Hble cetn WiFi.
IP-apgpeca
Ecnu Bbl He B1AuUTE CBOKO CETb, BbINOI-
@ Macka cetn
HUTE MOUCK, HaXKaB Ha \2/.
Lnio3
o ) R ®
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Mms cetn coctonT n3 CA834x_, 3a
KOTOPbIM CrieayeT rapaHTUNHbIA HOMEP
yCTponcTBa.

Bbibepute TN 6e3onacHocTn:

m [lpoTokon 6e3onacHocTn
WPA2-PSK v BBeanTe naponb.
[Maponb no ymon4yaHuio - 3to
HOMep rapaHTuu.

m  OtkpbiBaeTcs 6e3 napons.

Ecnu peyb nget o ckpbITo cetn, BBe-
anTe ee nms.

YTtobbl BbibpaTe SSID nnu nms cetwy,
NCMonb3ynTe KHonkn <« P Unn ceH-
COpPHbIN 3KpaH.

(BWIFI

] OpHoBpEMEHHO MOXHO BKIIOUYNTbL TONbKO ogHo coeaunHerune (Ethernet, WiFi unn WAP). Takum o6pasom, 4OCTYNHbIE 118 NOAKIH0-
YeHusi ceTn He oTobpaxatotcs (SSID nogcBeumBaeTCsi CepbIM), €CNU YXKe aKTUBMPOBAHO COeAMHEHUE APYroro Tuna.

3aTtem BBeAUTE Naporb, eCr HEOBXOAMMO.

m  YcraHosute dnaxok DHCP (Dynamic Host Configuration Protocol), npubop 3anpawwwusaet ceon |IP-agpec y DHCP-cepsepa. Ecnun
DHCP-cepBep He oTBevaerT, IP-agpec co3gaeTcs aBTomaTUyecku.

m  CHumuTe cpnaxok DHCP, 4yTobbl Ha3HauYWTL STOT agpec BPYUHYIO.

CumBon @ YKa3blBaeT, YTO COeJMHEHNE BKITHOHEHO.

CumBon @ YKa3blBa€eT, 4TO COegNHEeHNE BbIKITIOYEHO U €ro MOXXHO BKITHOYUTDb.



YT106bI U3MEHUTL COEaNHEHNE, HEOBXOAMMO ET0 OTKIOYUTb, HAXaB Ha @ CHumunTe donaxok DHCP, 4yTobbl NepenT B pyYHON PEXUM 1
MN3MEHUTb NapamMmeTpbl. 3aTeM HaXXMUTe Ha E] YTOObI Nepe3anyCcTUTb COEANHEHNE.

3.7.4. ANEKTPOHHAA NOYTA

BBeguTte agpec aneKTPOHHOM NoYThI ANS NOMyYeHWs yBEAOMIIEHWIA B CIy4ae NpeBbILLEHNS NOpora, 3a4aHHOro Afs TPEBOXHOIO curHana.
Mpnbop pomkeH bbITb NoakntodeH k DataViewSync™ (cepsepy IRD).

EE L 1 1805210629 B
(X emal user2[ 2 )
MonyuyaTens john.doe@test.com | g
Mo3BonseT nposeputb paboTy coe-
OVNHEHUA nyTeM OTnpaBKU TECTOBOro
nMcbMa Ha 3neKTPOHHbIN adpec, yKka-
3aHHbIU NPU HACTPOUKeE.
e T X
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3.7.5. DATAVIEWSYNC™ (CEPBEP IRD)

DataViewSync™ unu IRD (Internet Relay Device) — 310 NpoTOKOI, KOTOPbIN NO3BOMSIET ABYM NEepUEepUnHbIM YCTPONCTBAM, HAXOASLLMMCS
B [BYX pasHbix nogcetax (Hanpumep, MK n nameputensHomy npnbopy), obMeHnBatbca AaHHbIMU. Kaxxgoe nepudepuinHoe yCTpoicTBO
nopxntovaetcst k DataViewSync™ (cepeepy IRD) koTopbliii CBA3bIBAET ABa NEPUEEPUIAHBIX YCTPONCTBA.

o\ 17/05/24 0726 & O idh
(A pataviewsync® USER{
[aHHbI 9kpaH oTobpaxaeT NUaeHTu-
dukaTop npmbopa (ero rapaHTUNHbIN
Wms ycTpoiicTea 123465aBc

Homep) Bbl MoxeTe BbibpaTb naponkb.
Maponb ycTpoiicTBa 8ZtIr3FL!qdzw0 ﬂﬂﬂ KaXkgoro nornb3oBaTens MOXHO
BBECTW OAUH Naponb.

v
2w @ T X
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Maporb forkeH cogepxarb He MeHee 12 CUMBOIOB, BKITloYast ByKBY BEPXHEro pernctpa, GyKBy HUKHEro pervctpa, Udpy 1 cneumasbHbIi
cumeor. Ecnv naponb HeBepeH, oH ByaeT oToBpaxaTbCs KpacHbIM LIBETOM. YTOBbLI M3MEHUTL €r0, OTKIIOYMTE aKTUBHYIO CChISKY.

MoakntoyeHune k DataViewSync™ (cepsepy IRD) nponcxogut aBToMaTU4eCKu, Kak TONbKO akTUBUPYETCs coeanHeHune yepes Ethernet unm
WiFi. Koraa coegnHeHune ycTaHOBIEHO, Haz, KHOMKON oTobpaxaercs CUMBON E3)

MogkntoyeHne k DataViewSync™ (cepeep IRD) no3BonuT Mcnonb3oBaTh YCTPOMUCTBO yAaneHHo. YTobbl noaknounTbes K npubopy, Bam
HeobxoanMo BBECTU CBOWM MAEHTUMUKATOP 1 Naporb.

Y106l N3MEHUTL Naposb, BaM HEOOXOAMMO OTKNIOYNTL Npubop ot cepepa IRD 1, Taknm 0Opa3oM, OTKNIOYUTL aKTUBHOE COEQUHEHME.



3.8. OBHOBJIEHME BCTPOEHHOIO NO

BbibepuTte ® ans o6Hoenexusa BctpoeHHoro MO.
[ns nonyyeHus nocnegHew Bepcum cm. § 18.5.

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.

S C———7 osioar112:29 Bta O
(® osHosns user1[ 2 )

octynHo o6HoBnexve Ha SD-kapte

O]
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HaxmunTe Ha E] Mprbop oTkNYaeTcs 1 Npy CrieayoLLeM BKITIOYEHUN OH 3amnyckaeTcsl B pexumMe, cneumnansHo npegHasHauyeHHoM Ans
0OHOBIEHNSA NPOrpaMMHOro obecneyeHus.

RECOVERY

PucyHok 32

I
OTOT cneumanbHbI PEXUM TakKe MOXXHO BKITKOYUTb MPUHYOUTENbHO, 3anyCTuUB an|60p, yaepXxumBasa HaXaTbIMU KHOMKU Q) n O A0 nosas-
NeHnA 3KpaHa, NoKa3aHHOoro Bblille.

23/08/15 12:08
(©) UPDATE
O =% HTTPS server
O M SDCARD
O ¥ USB key
L D)
PucyHok 33

BbibepurTe:

] ﬁ ans o6HoBneHus ¢ Beb-canta Chauvin Arnoux Yyepes coeguHeHue Ethernet.
0 ans obHoBneHusi ¢ Sd-kapTbl.

[ LI" anst obHoBneHns ¢ USB-cnew-HakonuTens.

HaxmunTe Ha Iil 4YTOObI cCKa4aTb hann (3T0 MOXET 3aHATb HECKOMNBKO MUHYT), 3aTeM Ha E] 4TOObI 3aNycTUTL 0OHOBNEHME. B 3TO Bpemsi
Ha ycTpoincTBe oTobpaxaercsa coobuieHre «Loading firmware update» (3arpyska o6HoBneHus npowwmneku), a 3atem «Ready to install

new firmware!» (roTOBHOCTb K yCTaHOBKe HOBOW MpoLumBku!). 3atem HaxmuTe E] 4TOGbI 3anycTnTb 06HOBNEHNe. Ha ycTpoiicTBe oTo-
6pasunTca coobuyeHune «Installing firmware update...» (yctaHoBka 0OHOBNEHMSA NpoLwmBeky...), 3aTeM «Remove SDCARD/USB key then
Power Off». N3Bnekute SD-kapTy unu USB-krtod, Ha KOTOPOM Haxoamnocb 0GHOBINEHUE, U BbIKIOYUTE YCTPOCTBO.



3.9. HACTPOUKA U3SMEPEHUN

E 3 L ] 26021261630 ¢ O m)

(& 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.

3.9.1. METOAbIl PACHETA

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, .




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 npepblBaHus HanpsikeHus (cm.§ 3.10.8).

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:

A o 1 2602261536 © 0%
( ) PEXXMM OTOBPAKEHIS GOPM GHTHATIOB usert [ 2 )

OkHo PIt < KcUpoBaHH P

Bblumcnenne CK3 AC+DC
KoachduuyueHT FK: q 1.50
KoacbdmuymeHT FK: e 0.05

HomuHanbHbIA TOK Harpy3ku 1.0

[ On] X7 ) e [(BX
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m  Meroauka pacyeta AnuTesnbHOM [o3bl donnkepa P, (PUKCUPOBaHHDBIN UMM CKOMb3ALLNIA BPEMEHHOW MHTepBan)
®  CKOMNb3ALWMIA BDEMEHHOWN MHTepBan: 3HaveHue P, paccunTbiBaeTcs kaxble 10 MuHYT. lNepBoe 3HadeHne ByaeT 4oCTynHO Yepes
2 yaca nocre BKno4eHus npubopa, nockorbky Ansa pacyerta P, Tpebyetca 12 sHavennn P
m  hMKCUPOBAHHbIN BPEMEHHOW MHTEepBaJl: 3Ha4eHne P, paccunTbiBaeTCs Kaxable 2 Yaca no YeTHbIM Yacam no wkane UTC. Ecnn
MecCTHOe BpeMs oTnnyaetcs ot BpemMeHn UTC Ha HeueTHoe Yncrio, 3HadeHus P, ByayT 4OCTYNHbI Kaxable 2 Yaca Mo HEYETHbIM
Yacam o MECTHOMY BPEMEHW.
m Pacuet 3HayeHuns CK3
m  KoadpcpuumeHT q ons pacyera caktopa K (ot 1,50 go 1,70),
Q — 970 3KCMNoHeHUManbHasa KOHCTaHTa, 3aBucdLLas oT Tuna obMOTKM 1 YacToThl.
3HayeHwne 1,70 npyMeHUMO Ans TpaHCGOPMaTOPOB C NPOBOAHMKAMM KPYTIOro Uin KBagpaTHOrO CEYEHNS.
3HayeHwne 1,50 npumeHMMo Ans TpaHCcdOpMaToOpoB C 0GMOTKaMM HU3KOTO HaNPSXKEHUs B BUAE MEHThI.
m  KoadpcpuumeHT e onsa pacyeta dakropa K (ot 0,05 go 0,10).
€ — 9TO COOTHOLUEeHMe Mexay NoTepsiMu, CBA3aHHbIMU C TokaMu PyKko (Ha OCHOBHOW YacToTe), U OMUYECKMMWU NOTEPSAMU
(obe onpenensitoTCA NpY ONOPHOM TeMMNepaType).
3HaveHns no ymonyanuio (q = 1,70 n e = 0,10) npuMeHnMbl B OONbLUMHCTBE Cryyaes.
m  HomuHanbHbIM TOK HarpysKku.
OT0 napameTp TpaHcdopMaTopa, KOTOpbI yunTbiBaeTcsa nNpu 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.



3.9.2. PACNPEOENUTENbHAA CETb U CXEMA NOAKINMKOYEHNA

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




PacnpepenutenbHasa cuctema

AnekTpuyeckas cxema

DC 2 npoBoga L1
(L1TuN)
= N
]
DC 3 npoBoga L2
(L1, L2 n N) L
] N
DC 4 npoBoga L3
(L1,L2,L3uN) L2
L1
H—— 'y
2
L 3V
N Vivz
l V2V3
V3w
] v N




3.9.3. AATYUKN N KOIPDPULIMEHTbI TPAHC®OPMALIUUN

[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%
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3.9.3.1. KoadppmumeHT HanpsixkeHUA

KoadbumumneHTbl HanpsXKeHns MCnonb3yTcs, Korda n3mepsemMble 3Ha4YeHUs HamnpsKeHWs CrULLKOM BbICOKM Ans npubopa, u Ans nx
NMOHWXXEHNS UCMONb3YHTCA TpaHchopMaTopbl HanpsbkeHust. KoadpdmumneHT no3eBonsT otobpasutb hakTUYeckoe 3Ha4YeHe HanpsikeHns
1 MCNOMb30BaTh 3TO 3HAYEHWe ANA pacyeToB.

YT06bI BbIOpaTh KO3 PULMEHTBI HANPSXKEHUS, HaXMuTe V 4nsa dasHbIX HanpskeHun (¢ HerTpanbio) unn U anst IMHENHbIX HAMPSXXeHUA
(6e3 HerTpanu).

4V 1/1 vinn 3U 1/1: onsa Bcex KaHanoB A4eNCTBYET OANHAKOBbLIN €AVHNYHbIA KO3 DULNEHT.

]

m 4V vnn 3U: onsa Bcex KaHanoB AeNCTBYET OOUHAKOBbLIV NPOrpamMmmMupyeMblii KO3 pULNEHT.

m  3V+VN: onsa Bcex kaHanoB AeNCTBYET OAMHAKOBbLIN KO3MPMULIMEHT, a ANA HenTpanu AencTBYeT ApYron KOadMULNEHT.
|

V1+V2+V3+VN unun U1+U2+U3: ans kaxgoro kaHana AencTByeT pasHbl NporpamMmmmnpyemMbii KO3 MULNEHT.

Y70 KacaeTcsa KO3 PULMEHTOB, HAMPSXKEHNE B MEPBMYHON LIENN BbipaXkaeTcs B B 1 eMy MOXHO NpUCBOUTL MHOXUTENb:
m  OTCyTCTBYyeT = X1,

= k=x1000,

s M=x1000 000.

HanpspkeHve BO BTOPUYHON Lienu BbipaxkaeTcs B B.

Bo u3bexaHne pacieToB Bbl MOXETE UCMONb30BATL MHOXMTEMb 1 /3 Kak [A51st HANPSKEHUM B NEPBUYHOI LMW, TaKk 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.

3.9.3.2. JaTymKkm 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:

Knewwn MINI94: 200 A

Knewwmn MN93: 200 A

Knewwn MN93A: 100 A

Knewwn MN93A: 5 A

Mporpammupyembliii KO3(PULNEHT:
[oT 1 0o 60 000]/ {1; 2; 5}

Knewwm C193: 1000 A

Knewwm J93: 3500 A

Knewwn PAC93: 1000 A

YyBCTBMTENBHOCTL Ha BbIOOP:

MiniFlex MA194

Knewwn E94 m uyBcTBUTENBHOCTL 10 MB/A, AnanasoH 100 A
m yyBcTBUTENbHOCTL 100 MB/A, ananasoH 10 A
[nana3soH Ha BbIGOp:

AmpFlex® A193 = 0,70A-100,0A

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

O (AR5 /R

TpexdasHbi agantep: 5 A

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

Ecnu peyb nget o TpexdpasHoii 3-npoBoAHOW Lienw, Koraa NOAKMYEeHb! TOMNbKO 2 AaT4nKa TOKa, U 3TW 2 AaTyrKa OTHOCATCS K OQHOMY TUny
1 UMEeIOT OIMHAKOBbIN KOIULIMEHT, TO NPUBOP MMUTUPYET TPETUIN AATHUUK, MPUHUMAIOLLIA XapaKTePUCTUKK 2 Apyrux. B koHdwurypaumm
noAKnio4eHnss HeobxoaMMO yKasaTb, Kakue AaTyvkm ByayT npucyTCTBOBaTh. Toraa TPETUIN AaTUMK NOSIBUTCS KaK CbIMUTUPOBAHHbIN.

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

3.9.3.3. uBepcusa Toka

[ns nHBEepcuM 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.

3.9.4. MACMOPTHAA TABNTUYKA

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

E. 3 L 1 2602261634 ¢ Ok D) A o L 1 2602261635 © O D)
(& taemmuka USER1 (& Trsnuua USER1
HomuHanbHoe HanpsxeHne 380 V ,_' HomuHanbHoe HanpsxeHne 380V ,_'
HoMMHanbHbIA Tok 28A n pwn Hanu4nn pe- 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 MHaNbHBIA KO3MMHOULIMEHT MOLLHOCT 0.85
Hoi CKOpOCTb BbIXOQHOrO curHana CKOPOCTb Bf 2950 RPM
perynaropa. 0%'—!9(%85{ uacToTa HanpsxeHus 50.0 Hz
PW 50Hz 60Hz PWM 50Hz 60Hz
PucyHok 41 PucyHok 42




3.10. HACTPOWKA 3AMNUNCEN

E 3 L ] 26021261630 ¢ O m)

(& 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 43

Mepepn BbINONHEHNEM 3anMcK HeOBXOAMMO 3adaTh UMK afanTUPOBaTh Creayolme napameTpbl:
m  3anucbiBaemble 3HaYEHUS AN pexuma TPeHO0B

YpoBHU cpabaTbiBaHUS AS1st PEXUMOB NEPEXOLHbIX NPOLECCOB M 3axBaTa MyCKOBOIo ToKa
Moporu cpabaTtbiBaHNSt TPEBOXHbBIX CUTHAMNOB AN PeXrMa TPEBOXHOW curHanusaumnm
EOVHMLBLI M3MepeHUst U AManasoHbl Ans pexrMa MHAVKaUMK nokasaTenen aHeprm
MapameTpbl pexrMa MOHUTOPUWHra

I'Iapameprl PEXNMOB 3annucun Takke MOXXHO USMEHUTb B KaXXOOM 13 3TUX PEXMNMOB.

e | VI3MeHeHue KoHUrypaumy 3anucein HEBO3MOXHO, eClM KOH(Urypaums 3abriokupoBaHa Ui yCTPOMCTBO HAXOAUTCS B pexvme
L || 3anucy, nogcyeTa sHepruv (aaxe eCriv NOLCHET MPUOCTAHOBIIEH), 3aMMCH MEPEXOAHbBIX MPOLIECCOB, 3aMCH aBapUIHBIX CUTHAOB,
perucTpaLum nyckoBbIX TOKOB UM MOHUTOPMHTA.

3.10.1. BbICTPOE MPOrPAMMUPOBAHMUE 3ANUCK ) (QUICKSTART)

[Insi NoBTOPSAOLMXCA 3anucelt TPEHO0B, NepPeXoAHbIX MPOLECCOB, aBapUNHbLIX CUrHAMNOB, MYCKOBOIO TOKa UM MOHUTOPWUHIa MOXHO npep-
BapUTENbHO HACTPOUTb HEKOTOPbIE MapaMeTpbl 3anncK C MOMOLLIbIO ObICTPOI HACTPONKK ‘EE] (QuickStart).

K aTum napameTtpam oTHocATCS:

ONUTENbHOCT,

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

BbIOOp cTaHAapTa (419 MOHUTOPUHTA),

MaKkCUManbHOe YMCIOo 3anucbiBaeMblx COObITUI (4NS 3anncen NepexoaHbIX NPOLECCOB N TPEBOXKHBLIX CUrHarNoB),
00beaUHEHHBIN NHTEpPBan BpeMeEHM (ANs 3anucen TpeHaoB),

UMsi 3anncu.

Takum 06pa3om, Bbl MOXETE ObICTPO 3aMyCTUTb 3anvck 6e3 Heo6XoaAMMOCTY NMPOrpamMMMPOBaTh AaTy U BPEMS HA4ara 1 OKOHYaHUs 3anucu.

1
3anunce HayHeTcs B TedeHune 10 cekyHa. OgHako ecnu Bbl ncnonb3yete cTaHAapTHYHO 3anvch D C aKpaHa H OHa Ha4yHeTCst B KOHLe
TeKyLLel MUHYTbI + OiHa MUHYTA.

Pexum QuickStart MoxHO Mcnonb3oBaTh B pexmMmax 3anucu TpeHO0B, NEPEXOAHbLIX NMPOLECCOB, NMYCKOBOMO TOKa, aBapuiHbIX CUTHaNoB
1N MOHUTOPUHra.

QuickStart HacTpavBaeTCcs B COOTBETCTBYIOLLEM PEXMME KOHUIypaLum:
[ , z @ ansa QuickStart B TpeHge

, @ *E] ans QuickStart B nepexogHom npouecce

, @ @ ans QuickStart B nyckoBom Toke

, Q ‘E[E] ans QuickStart B TpeBore

, @ @ ansa pexvma QuickStart B pexxume MOHUTOpPUHra



3.10.2. PEXXUM TPEHOOB

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

] g

TekyLuas KoHpUrypaLms. \Tﬂ [} 08/06/21 11:58 B L=
@, PEXXVM TPEHIIOB userz[ 2 ]
URMS DUDC DUPK' DUPK- DUCF UTHDF DUTHDR U

CyuecTByeT 4 BO3MOXHbIX Mporpam-
/ Lo
MUpYyeMbIX KOHUrypauum ,

I&’., I&. 7 I&’, [nsa nepexoga

3anucbiBaeMble BEMUYMHBI \sz Ve DVerr Ve @DVer  DVror OVron (BVo OT OAHOM KOHEUIypaLMK K ApYroii
ykasaHbl Ha 3 cTpaHuuax. as (JAoe  [Dase (DA A Oanor HAmg? Ao HeobXoaMMO MCMOMb30BaTh KHOMKM
P \OFe Oo Op Ov Os  Opfe Ok | E2%yny LS2
[(Pe so (Jtang Hz pst [JFHL
(Jw: O O Ot Orx

| [1ns1 BbIOOpa unv oTMeHbl Bbibopa Bcex

/ napameTpoB Ha CTpaHuLe.

O (T [ 19 1o O
PucyHok 44

[insi BbIGopa 3anncbiBaeMbIX BENIMYMH. " 1

MoxHO 3anuncatb Bce BEMUYUMHbI, M3mepsieMble Nnpubopom. OTMeTLTe Te, KOTopble Bbl XOTUTE 3anucaTb. Yactota (Hz ) BbiOpaHa Bcerga.
[nsa nonyyeHns [ONONHUTENBbHOM MHPoPMaLMK 06 3TUX BENUUMHaxX cM. rnoccapui B § 20.13.

BenuumHbl, oToGpaxaemble KpacHbIM LIBETOM, HECOBMECTVMbI C BbIGPAHHOW HACTPOMKOM UMM UCMONb3yeMbIMU JaTyikamy Toka U He
OyayT 3anucbiBaThbCs.

CTtpaHuubl 2 1 3 KacatoTCst 3anMCu rapMOHUK Y MIHTEPrapMOHWMK. [Ns Kaxaom 13 AaHHbIX BENMYMH MOXKHO BblGpaTh NOPSiAKM rapMOHKK (OT
0 po 127) unu nateprapmonuk (ot 0 go 126), nognexawmux aanucu u, B cnyvyae HeobXxoaMMOoCTH, TONBbKO HEYETHbIE NOPSAKN FaPMOHMK.

P [ — T T RERTY F 3 —ETT T R
(L@~ PEXUM TPEHAOB USER1 (L®~, PEXIM TPEHIOB USER1 _]
U-h 001 — 009 TOJ'IbKO HEYeTHble Yncna U-ih 000 — 005
V-h 000 — 127 DToano HeYeTHble Yncna V-ih 001 — 126
E]A-h 000 — 127 DToano HEYeTHble Yncna DA-ih 000 — 126
2/3 1/4 3/3 1/4
B D) e [ (1o 18 g B Qe ([ te te g
PucyHok 45 PucyHok 46

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) no3sonseT 3agaTb cneayowmne napameTpsbil:
®m  OUTENbHOCTb 3anucy,

m  KOHUrypauuo 13 4 BO3MOXHbIX,

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 47



3.10.3. PEXXUM NEPEXOOHbLIX MPOLIECCOB

Pexnm nepexoaHblX npoueccos NO3BOJIAET 3annUcbiBaTb NepexogHbie NpouecChl No HanpaXeHUto Unn ToKy B Te4eHne onpegeneH-
HOro nepuoaa BpemMeHu. OH TaKkke NO3BOMSAET 3anUCbIBaTb MMMNYIbCHbIE BOJSHbI MO (baSHOMy Hanps>XeHuto.

YT10o6bl HACTPOUTL PEXMM NEPEXOAHbLIX NMPOLECCOB, BbiGepute av)

™ C————— 2109251313 © O%e i)

[ %) PEXUM NEPEXOAHbLIX MPOLIECCOB USER1
YMcno UMKNoB A0 HaYanbHoOro cobbITUA 1
Hacrpoiika noporoBbix 3Ha4eHuin < 3V+VN >

D2 0023 V

® 0023 V

) ) v A
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3.10.3.1. NoporoBbie 3Ha4YeHNUA HaNPAXKeHUA

Y106l HACTPOUTL MOPOroBbIE 3HAYEHUS HanpsbkeHus, Bbibepute V nnu U.

BbibepuTe konnyecTBo LMKOB A0 cpabaTbiBaHMA 3anmcu nepexogHoro npouecca (1, 2 unu 3) ansa yactotsl 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: anga Bcex BXOOOB MO HaMNpPsiKEHUIO AENCTBYeT OAMHAKOBOE MOPOroBOe 3HadeHue, a ANsi HeWTpanu OencTByeT apyroe
NOpOroBoe 3Ha4YeHne.

m  V1+V2+V3+VN nnn U12+U23+U31: 4nsa kaxxaoro Bxoda Mo HanpspkeHWo AeNCTBYET pasHoe NporpaMmmMupyeMoe noporoBoe 3HaveHume.

3.10.3.2. NMoporoBble 3Ha4eHUA TOKa

Y106kl HACTPOUTL MOPOroBbIE 3HAYEHMSA TOKA, BblbepuTe A.

BbibepuTe konnyecTBo LMKIOB A0 cpabaTbiBaHMSA 3anmcu nepexogHoro npouecca (1, 2 unu 3) ansa yactotsl 50 My (4acTtoTa onpeaenseT-
csl B MeTogax pacyeta ) unm (1, 2, 3 unu 4) ansa yactotel 60 'y,

m  4A: 0N BCex BXOAOB MO TOKY AEMCTBYET O4MHAKOBOE MPOrpaMMuMpyeMoe NoporoBoe 3Ha4YeHune.
= 3A+AN: ans Bcex BXOAOB MO TOKY AEVCTBYET OAMHAKOBOE NMOPOroBOE 3HAYEHWE, a ANs HENTpanv eNCTBYET APYroe NoporoBoe 3HaveHne.
m  A1+A2+A3+AN: onsa kaxxgoro Bxoga no TOKy AeNCTBYeT pasHoe NporpammMmupyemMoe noporoBoe 3HavyeHue.

3.10.3.3. NoporoBble 3Ha4eHUA UMNYJbCHbIX BONMH

YT106bI HaCTPOUTb NMOPOroBble 3HA4YEHUA MMNYIbCHbIX BOJTH MO HANPsAXeHU0 OTHOCUTENbHO 3eMIN, BblﬁepI/ITe .
m 4VE: ons Bcex BXOAOB MO Hanpsa>XxeHn ﬂ,eVICTByeT OlMHaKoBOE nporpamMmmMmmpyemMoe noporosoe 3Ha4eHue.

m 3VE+VNE: ans Bcex BXOAOB MO HanpsbkeHWo OeNCTBYET OAMHAKOBOE MOPOroBoe 3HaYeHWe, a AN HeWTpanu OecTByeT Apyroe
NMoOpOroBoe 3Ha4yeHue.

m  V1E+V2E+V3E+VNE: onsa kaxgoro Bxo4a no HanpshKeHWIo AeCTBYeT pa3Hoe NporpaMMmpyemMoe NoporoBoe 3HayeHue.

3.10.3.4. BbicTpoe nporpamMmupoBaHue 3axBaTa

[ns BbINONHEHWST MHOTOKPaTHbIX 3anucer yHKLNA ‘5(1] (QuickStart) nossonseT 3agaTb cnegyowue napamerTpsbil:
®m [nuTenbHOCTb 3axBaTa (oT 1 MuHyTbl o 99 aHen),

B MakCumarbHOe KONMYeCcTBO NepexofHblX NPOLEeCCoB B 3axBare,

®m  /MS 3axBaTa.



3.10.4. PEXXUM NMYCKOBOI'O TOKA

Pexxum nyckoBoro Toka @ no3BonseT 3adnKcMpoBaTb NyCKOBOMW 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 TpPeM BXoAam no Toky (3A) unm Tonbko K ogHoMy 13 Hux (A1, A2 nnun
A3). 3apaiiTe aT0 NOPOroBOE 3HAYEHWE, a Takke ructepesuc. NpeogoneHne 3Toro NOPOroBOro 3Ha4eHNs B CTOPOHY BO3pacTaHUst Bbi3biBaeT
3axBaT. 3axBaT OCTaHaBMMBAETCS, KOrAa NoOpPor OCTaHOBKM (= NMOPOroBoe 3HaYeHMe - TMCTePe3nC) NPeooNeBaETCs B CTOPOHY yObIBaHUS.

MogpobHee o ructepesuce cm. B § 20.6. HacTtporika ructepesnca Ha 100% COOTBETCTBYET OTCYTCTBUIO MOPOrOBOro 3Ha4YeHNs Ans
OCTaHOBKM.

M)
1

[1ns BbINOMHEHUS MHOTOKPaTHbIX 3anucen yHKLUs ‘i’(i] (QuickStart) nossonseT 3agaTb cneayowmne napameTpsbil:
®m  AnuTenbHocTb 3axsata (0T 1 MuHyThl A0 99 AHen),

®m MMA 3axBaTa.

KonuyecTBo 3axBaToB Bceraa paBHo 1.

3.10.5. PEXXUM TPEBOXXHOW CUTHANU3ALIUK

Pexunm TpeBO)KHOI7I CcuUrHannsauumn 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 @
B y |4 rexvumTPEBOXHOM CHrHATMBALMM user1[ 2 )1~ Moporosoe 3Ha4eHne, rucrepesuc,
KITIOHEHHBIV NN OTKITIOHYEHHbIN ANUTENbHOCTb Bbixoda 3a npeaenbl
TPEBOXHbIN cUrHarn. [0t U 05¢ i < 100V — nopora.
z 0.5¢ < 475Hz 5% 10s a o
TNpaBKa 3NEKTPOHHOro NUcbMa npu
OTcnexuBaemasi BenmynHa. D03 Vews 10126 AL < 220V 10% Ss 0 // npegqoneHMM no%ora p
[(Jo4 Vool  200ms 3L < 50V 10% 1s
BpemeHHol nHTepsan pacyeta )05 - - - a
BEMMAHbI. 8 — 8 cTpaHuL, ¢ 5 TpeBOXHBIMU CUrHanamm
OTcnexvBaeMble kaHarbl. _—/ Ha Kaxgon.
D D R B
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CywectByeT 40 BO3MOXHbIX TPEBOXHbIX CUTHAMOB.
[ns kaxgoro M3 HUX HeobxoauMo 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 @ | (urm |DPF| unm |PF|), |tan @], P, P, FHL, FK, KF,
m 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 nonyy4eHnss 4ONOMHUTENBHOM MHOPMaLMK 06 3TUX BeNMYMHAxX CM. rinoccapuii B § 20.12.
m [lopsagok rapmonuku: oT 0 go 127 gna U-h, V-h, A-h n ot 0 go 126 gna U-ih, V-ih, 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-
HOCTbK MaKCUMyM OOHO MUCbMO Kaxable 5 MUHYT. YToObI 3a4aTh agpec anekTPoHHOM NoTel, cM. § 3.7.4.

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

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

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

®m  VMS 3anucu.

3.10.6. PEXXUM UHOUKALIMN NMOKA3ATENEA QHEPTUMN

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

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

P C———— 1 1304211151 EErw=
(@ BA30BbIN TAPM® HA BHEPTUIO USER1
OToGpakaemas eanHULa IHEPTUnA « Wh >
Tok €
Basosblii Tapud (kBT ') 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 BKIMHOUUTL WIN OTKIIOYNUTD D:
®m [HW Hedenu,

m BpeMs Hayana,

®  [NUTENbHOCTb,
[

Tapud.

3.10.7. PEXXUM MOHUTOPUHTA

Pexnm MOHUTOPWUHIa NMO3BONIAET NPOBEPATbL COOTBETCTBUE I/I3MepeHI/II7I CTaHAapTy UM NoJ1b30BATENIbCKUM KPUTEPUAM B TEHEHNE
onpegeneHHoro nepuoga BpemMeHu.

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

[Insi HaCTPONKN pexrMa MOHUTOPUHra Bblbepute @

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

'YnpaBneHue koHdurypaumeii

« EN50160_LV >

= ) A& =
PucyHok 53

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) no3sonseT 3agaTb cnegytoLwmne napamerTpsbil:
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
MerToas! BbluUCnEHUs E]

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 KOHdurypaumto. Ecnv Bbl konvpyeTe 3abrnokMpoBaHHYO KOHUrypauuto, kKonus He Oyaet
3abnokupoBaHa, 1 Bbl CMOXETE €€ U3MEHUTb.

Bribepute , 4TOObI NEpEMMEHOBATL KOHGUIypauumto, ecnmn oHa He 3abnokuposaHa.

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

3.10.8. ONMOBELWEHUE

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 |~.



4. NCMNOJIb3OBAHUE

4.1. BKNIOYEHUE

|
YTOOb! BKIHOUUTE NPUBOP, HAXMUTE Ha KHOMKY O. OTobpaxxaeTcs rmaBHbIA 3KpaH.

C.A 8345

PucyHok 55

3atem oTobpaaeTcs akpaH «PopMbI CUrHAMOBY.

m 0J 50.08 Hz 11/09/20 11:06 598 O
@ 398.0V 2 3975V ® 3981V

4

+6195V

-619.5V

4 0000ms 1 +562.9V 2 -2826V @ -2803V

RMS [THD [ cF [ 1 & [ ® o

v
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4.2. HABUTAUuUA

[ns HaBurauum no pasnuyHbIM MEHIO MPUBopa MOryT NCMOMNb30BaThCSA:
®m  KHOMoOYHas naHenb,

B CEHCOPHbIV 3KpaH,

®m yganeHHbiv nonb3oBatenbckuin nHtepdgenc (VNC).

4.2.1. KHOMNOYHASA NAHENDb

KHOMKM KHONOYHOWM NaHenu onucaHbl B § 2.8.

@yHKLl,VII/I (*)yHKLl,I/IOHaJ'IbeIX KHOMOK MOKa3aHbl B HWXXHEN 4YacTu OKpaHa. OHM MEHSAITCA B 3aBMCUMOCTU OT pexnma n yCJ'IOBI/II7I. AKTVBHas
KHOMKa 0603HaYaeTCs KenTbiM LIBETOM.



4.2.2. CEHCOPHbIN 3KPAH

A A oxpan
noseondaer OTO6paSVITb cnenyrumnm 3KpaH:

A 18107120 07:22 Bra

&
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[Mocne aToro BbI nony4aete 4OCTyn KO BCEM beHKLl,VIFlM an60pa 6e3 ncnonb3oBaHUs KHOMOK.

4.2.3. YOANEHHbIW NONb30BATENNbCKUA MUHTEP®ENC

OTa yganeHHas HaBuraums ocyluectansietcs ¢ MK, nnaHweTa unv cmaptdoHa.
Taknum obpasom, Bbl MOXeTe ynpasnsaTe NpubopomM yaaneHHo.

Mocpeacteom MK u coeguHeHus Ethernet

m  [logkniounte npmbop k MK ¢ nomoLbio kabensa Ethernet (cm. § 2.4).

m Ha K B nHTepHet-6paysepe Beegute http://IP-agpec_npubopa.
YT0o6bl y3HaTb 3TOT agpec, cM. § 3.7.1.

nepenauTe K HacTpomnkam (KHornka Q’),

3aTeM K HacTpovikam npubopa (BTopasi xentas yHKLMOHaNbHasn KHomka: ﬂ"),

3aTeM K HacTporkam cetun ,

a 3ateM kK coeanHeHuto Ethernet ﬁ

ybeanTech, YTO coeanHeHME aKTUBHO (MOACBEYMBAETCS CEPbIM LIBETOM M BHU3Y CripaBa oTobpaxkaeTtcs @),
3anuwuTe IP-agpec.

MocpencTBom nnaHweta unu cmaptdoHa n coeguHeHuss WiFi
m [lepengute Kk pasgeneHuio nogknodeHna WAP ycTpoincTsa Ha nnaHLeTe unu cmaptgoHe.
m B uHTepHeT-6paysepe Beegute http://IP-agpec_npubopa.

YT06bI Y3HATbL 3TOT agpec, cMm. § 3.7.3.

nepengute K HacTporkam (KHomnka i),

&)

3aTeM k HacTpoikam npubopa (BTopasi xentas PyHKLUMOHarbHasi KHorMka
3aTeM K HacTpoikam ceTu E3)

e~

a 3ateM k coeamnHeHunto WiFi s,
BblGepuTe ceTb WIFi Bawwero cmapTtdoHa unm nnaHiuera.

ybeaunTech, 4TO coeanHeHne akTUBHO (MNOACBEYMBAETCS CEpbIM LIBETOM UM BHU3Y CripaBa oTobpaxaeTtcs @),
3anvwute IP-agpec.

|

OpHOBpPEMEHHO MOXHO BKITKOYUTL TONbKO OAHO coeamHeHue (Ethernet unu WiFi).




Beegute IP-agpec Ballero npubopa B 6paysepe.
3anyckaeTcst yaaneHHbin 6paysep (VNC).

Qualistar2/PowerPad IV
A\VA\\ |

2 Connect
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l'IpM nepBoOM MOAKMHOYEHUN Bbl MOXKETE BbINOJTHUTDL HaCTpOIZKM Ha BKNnagke crnesa:

m  HaxwmuTe Ha Fullscreen ([MonHoakpaHHbIN pexnM) Ans HAaCTPOWKM pa3mepa OKHa MPOCMOTpa B COOTBETCTBUM C BaLUMM 3KPAHOM.
m  Haxmute Ha Settings (Hactpoiiku), a 3aTem yctaHoBUTE ranoyky Hanpotus nyHkTa Shared Mode (O6Lwmn pexxum) onsa ynpasneHus
npubopom unu nyHkta View Only (Tonbko npocmoTp) Anst npocMoTpa 3kpaHa npubopa.

% Settings

Shared Mode
[JView Only

[JClip to Window
Scaling Mode:

None

Advanced
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m CHoBa HaxmuTe Ha Settings (HacTpoiiku), 4ToObl 3aKpbITb MEHIO HACTPOWKN.
HacTpoiiku 6yayT coxpaHeHb! Ans cneayloLwmnx NoaKMIOYeHNA.

Haxmute kHonky Connect (Mogkntountbest). Mocne atoro Bbl yBUauTe akpaH npubopa CA 8345 Ha akpaHe CBOEro yCTponcTBa.



4.3. HACTPOUKA

O6patuTech K npeablayLemMy naparpady, 4Tobbl HacTpouTb BaLl Npubop.

Mepen BbINONHEHNEM MOObIX N3MepeHUn He 3abyabTe ykasaTb:

m  cxemy nogknioderus (§ 3.9.2),

®m  [aT4uKM ToKa 1 ko3ahPrUMEHTbI HanpskeHus 1 Toka (§ 3.9.3),
m MeToj pacyeta, ecnu Heobxogumo (§ 3.9.1).

Ona pexnmoB 3annucu He 3a6y/:u>Te yKasaTb:

m  NapaMeTpbl, noanexatine 3annucu,

B BpemMdA Havana 3annucu, a Takke annmTenbHOCTb 3annucu,
m  YCIOoBUA 3anmcu.

4.4. CXEMbl NOAKNKOYEHUA

Y6eautech, 4To Bce NPOBOAA U AaTUMKM NPaBUbHO MPOMAapPKMpPOoBaHb! (CM. § 2.9), 3aTeM NOAKIYNTE X K U3MEePSIeMON Lienu B COOTBET-

CTBUM CO crieayrLwnmMmm cxemamu.

4.41. OOHO®A3HAA CETb

(A [ —
[ 30 O3NEKTPUYECKOE COEQUHEHUE

15/04/21 10:56 SR ]

usert [ 2 )

OpHothasHas 2-npoBogHas

L
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4.4.2. ABYX®A3HAA CETb

E [ 1 1504211120 v
(130 BrEKTPUUECKOE COERMHEHVE USER1
JByxdasHas 2-nposoaHas

L
L
« >
|
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A o C————— 1 1504211125 B
(130 BNEKTPMUECKOE COEMMHEHVE USER1

OeyxdasHas 4-nposoaHas
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A o C_———— 1 1504211058 B b
[ 30 ONEKTPUYECKOE COEAUHEHVE USER1 -2_]
OpHodasuas 3-npoBogHas

L

« "7 I >

i L1l

|
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P C————— 1 1504211123 B b
[ 30 ONEKTPUYECKOE COEAVHEHUE USER1

OsyxdpasHas 3-nposoaHan
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4.4.3. TPEX®A3HAA CETb

E 1 1504211127 v
[ 30 SMEKTPUYECKOE COEAUHEHVE USER1
3-¢pasHan 3-nposoaHan
L
L A o o
L [nsa 3-npoBoAHON Tpexda3HOM CETU YKaK1Te AaTYMKN TOKa, KOTOpbIe
S > 3{; OyayT nogkntodeHsbl: 3 gatuunka (3A) unm tonbko 2 (A1 n A2, nnm A2
B2 nA3 nnn A3 n At).
E—— .
v
3 anemeHTa (3 BaTTMETPA - BUPTYanbHas HeiTpans)
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A C———— 1 15/0412111:29 Ol A 1 1504/21 11:34 84a
[ 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
= LIl e
Vavi V3vi
] ]
v v
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[Onsa 4- n 5-npoBoaHON TpexdasHoW CEeTU yKaXUTe HarnpshkeHus, koTopble OyaoyT nogkmntouveHbl: 3 HanpsbkeHus (3V) unu Tonbko 2
V1 mV2, umu V2 n V3 nnn V3 n V1).

4.4.4. CETU NOCTOAHHOIO TOKA

(A C——— 1 150421 1056 8 v E 33 C——— 1 15042211123 8 v
(130 @MEKTPMYECKOE COERMHEHVE USER1 (130 @NEKTPUYECKOE COERMHEHVE USER1

OpHodasHan 2-npoBogHan OsyxdasHan 3-nposogHan

L L
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E [—— T EPET) T

(130 BMEKTPMYECKOE COERMHEHVE user1[ 2]
3-cpasHas 4-npoBoaHan

L

L

L
4 N > 3V
l Viv2
Vav3
Vavi

O
v
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4.4.5. MPOLEOYPA NOAKNIOYEHUA

B 3aBucKMMOCTM OT ceTu He 0bs3aTenbHO HY>XXHO NOAKI4YaTb BCE KNEeMMbl N OATHUKU.

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

Mpnbop CA 8345 obnagaeT o4eHb BbICOKMM YPOBHEM 6E30NacHOCTM U 3aLLMTbl OT OLUMBOYHBIX 1 ONACHbLIX NOAKMIOYEHWIA: BCe BXOAbI, B
TOM YMCre «3eMIsi», 3alMULLEHbI NOCNeaoBaTENbHbIM MOMHLIM CONPOTMBNEHNEM. Ho 3TO MMeeT HeoCTaToK, KOTOPbLIN 3aKnyaeTcs B
TOM, YTO NPV Cry4anHOM OTKIMHOYEHUM BXOAa COOTBETCTBYIOLMNIA KaHan MOXeT oTobpaxaTb HEHyNeBOe HanpsiKeHue.

B uenax npegoTBpalleHns 4aHHOMO siIBMeHUst 06a3aTenbHO 3a3emnuTe npubop. [ns 3Toro noAknoymMTe NpoBos hyHKUMOHANBHOIO 3a-
3eMIeHNs K rHe3ay yHKLMOHANbHOro 3a3eMreHnst Ha GOKOBOWM CTOPOHE YCTPOMCTBA M YNCTOMY OOBLLEMY 3a3eMIIeHm0. YMCTbIM 0BLLMM
3a3eMIIeHNeM MOXET BObITb ronasi, HEMOKPbITasi YacTb AMEKTPUYECKOrO LKada Unm cneumarnbHasi KneMMa 3a3eMIieHust.

CobniogeHne HVI)KeCJ'Ie,EI,yIOLLleVI npouenypbl CBOAUT K MUHUMYMY OLUMOKN NOAKMOYEHNS U NO3BONSET U3bexaTb noTepb BpeMeHMN.

MoocoeanHnTe NpoBoa 3a3eMIIEHNS MEXAY KNeMMOoW _é_ N «3emMren» ceTn.

[MogcoeanHuTe HyNeBown NPoBoa MexAy krnemmon HanpskeHnus N u HemTpanbio ceTu.

[MogkntounTe AaTymK AN M3MepeHns Toka HerlTpanu K knemme Toka N, a 3aTem 3axxmuTe Hynesow NPOBOA.
MopcoeanHuTe npoBog dasbl L1 mexay knemmon HanpsbkeHust L1 v 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 M3mMeHeHus Toka dasbl L2 k knemme Toka L2, a 3aTem 3axkmute nposog, dasbl L2.
MopcoeanHuTe npoBog dasbl L3 mexay knemmon HanpsbkeHust L3 n cbason L3 ceTw.

MogkntounTe AaTymk AN namMeHeHust Toka gasbl L3 k knemme Toka L3, a 3aTem 3axkmute nposog dasbl L3.

Ecnu Bbl NogkMounnm gatymk Toka B 06paTHOM HanpasneHun, Bbl MOXXETE UCMPABUTL 3TO MOAKIOYEHNE HENOCPEACTBEHHO B HACTPOMKAX.
lMocnepoBaTenbHO HAXMUTE Ha QJ | I A@ (cm. §3.9.3.3).

Mpouenypa oTcoeMHEHWs NPOBOLOB:
m Bbinonnute geincteusa B obpaTtHOM nopsiake, BCeraa OTCOEAUHSSt MPOBOAA OT «3eMINU» U (M) HeMTpanu B NOCINEeOHI0 ovepeb.
m  OTcoeanHuTe npoBoga oT npubopa.

4.5. DYHKLUUUN NMPUBOPA
4.5.1. U3BMEPEHUA

Y6epwrre0b, YTO Bbl NpPaBUITIbHO HACTpOUIn I'Ipl/l60p B COOTBETCTBUN C UBMEPEHUAMMU, KOTOPbIE XOTUTE BbINOSTHUTD.

Mocne 3Toro Bbl MOXETE BbINOSHUTL OOHO UMW HECKOMNBbKO U3 CneayoLnX N3MepEeHNI:
m [IpocmoTp chopm curHanos @

m [lpocMOoTp rapmMoHMK curHana .

m [IpocMOTp pe3ynsTaTtoB U3MepeHnii MOLLHOCTH .

m [loacyet aHeprum .

m  3anucb TpeHaoB .

m  3anucb nepexofHbix NpoLEeccoB .

m  3axBsar MycKoBOro Toka @

m  OOGHapyxeHne TPEBOXHbIX CUrHanoB ﬂ

m  MoHuTOpUHT ceTn .

4 pexnma aBnarTCAa pexmmamm B pearyibHOM BpeMEHU: @, , n .
ns PEXNMOB ABMAKTCA peXXnMamun 3anncu: , , @, u n -

HekoTopble hyHKLMU HE MOTYT BbINOMHATLCA OAHOBPEMEHHO:

m Bo Bpems 3anucu MOXHO BKIOYaTb PEXUMbI B pearibHOM BpeMeHu ((DopMbl CUrHana, rapMoHUK, MOLLLHOCTY U SHEPTUN).

m Ecnv npovncxoaut 3axeaT MycKOBOIO TOKa, TO 3anyCTWUTb 3anvch TPEHAO0B, NepexoiHbIX NPOLECCOB, TPEBOXHbLIX CUrHANoB UM 3an1cb
NSt MOHUTOPUHIa HEBO3MOXHO.

m Ecnv BbiNonHsieTCcst 3anncb TPEHOOB, NEPEXOAHBIX NMPOLECCOB, TPEBOXHBIX CUrHANoOB UMK 3anucb Ans MOHUTOPKHra, TO 3anyCcTUTb
3axBaT MyCKOBOrO TOKa HEBO3MOXHO.



4.5.2. CHUMOK 3KPAHA

CHumok ntoboro AKpaHa MOXHO caenaTtb O0NTUM Ha)XaTueM KHOMKU
CwumBon - CTaHOBUTCA XeNnTbiM - a 3aTteM YepHbIM . Torga Bbl MOXeTE OTNYCTUTb KHOMKY.

Bbl Takke MoxeTe HaxaTb Ha 3Ha4oK B CTPOKE COCTOSIHUSI B BEPXHEW YacTu aKpaHa.
CHumkm coxpaHsitoTest Ha SD-kapTe B kaTtanore 8345\Photograph.

[ns aKpaHOB peanbHOro BPEMEHW, KOTOPbIE MOTYT MEHSATLCS (KpMBble, NMOACYHETHI), AENaeTcs Cepusi U3 HECKONbKMX CHUMKOB 3KpaHa
(makcmumym 5). 3atem Bbl MOXeTe BbIOpaTh TOT CHUMOK, KOTOPbI BaM Oornblle BCEro NoaX0auT.

CHUMOK 3KpaHa Tawke UKCUPYET pesynbraTbl U3MEPEHUn U AaHHble 06 ncnonb3yemblX hopMax cUrHamoB C NOMOLLLIO NPUKIagHON
nporpammel PAT3.

4.5.3. CNIPABKA

B nto6oii MOMEHT Bbl MOXETE HaxkaTb KHOMKY CrpaBKu
3KpaH crnpaBky NPOUMHGMOPMUPYET Bac O PYHKUMSIX U 3HAYKAX, UCMOMNb3YeMbIX B TEKYLLEM PEXUME UHOVKALMM.

4.6. BbIKITIOYEHUE

|
Y7100kl BKIHOYNTL an6op, HaXXMUTE Ha KHOMKY o yCTpOI;ICTBO MUraeT B Te4eHUe HEeCKOJTbKMX CEeKYH/, a 3aTeM BbIKIo4YaeTcA.

Ecnu ycTpoiicTBO HaXoauTCs B peXm1ME 3anuncu, NoacyeTa SHeprum (Gaxe ecrnv noAcyeT NpuocTaHOBEH), 3anvcy NepexoaHbIX NPOoLLIECCOB
WM aBapUHbIX CUrHarnoB, 3axBaTa MyCKOBbIX TOKOB UMM MOHUTOPUHIA, Nepes BblKMHYEHWEM OHO 3anpoCcuT NOATBEPXAEHME.

Ecnu BbI noaTeepanTe BbIKIKOYEHME, TO BbIMONTHEHNE 3annUCKU NpeKpaTuTcaA, u np|/|6op BbIKNtounTcs. Ecnn I'Ipl/l60p nepes3anycTtutca oo
3annaHMpoBaHHOIO OKOHYaHMWSA 3anncemn, TO OHK nepesanycraTca aBTOMaTU4eCcKu.

4.7. NEPEXOA NPUBOPA B EE30MACHbIA PEXUM

B cnyyae neperpy3sku Ha Bxofax npuGop nepexoaut B 6e30nacHbIN pexuM, U Toraa nof CTPOKON COCTOSIHUS NMOSIBISETCS KpacHas NHWS.
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OTa NuUHUSA ykasbiBaeT Ha TO, YTO CyMMa Ha BCex Bxogax No HanpsxeHutwo npesbiwaetr 1450 B. JaHHoe ycnoBue
He pgocturaetcs curHanamm go 1000 Bcka. C gpyro CTOPOHbI, €CNK Bbl ClyHanHO NOAKNI0YMTE 3 BXo4a No HanpsiKeHUIo K ogHomn ase,
TO nopor 6e3onacHoOcTn ByaeT NpeBbILLEH.

Kak Tonbko neperpyska 6yget ycTpaHeHa, 6e30MmacHbIf pexunm OTKMYUTCS npuMepHo Yyepe3 10 cekyHA, U Bbl CMOXETe CHOBa
MCNonb30BaTh CBOV NpMOOp B 0OBIYHOM peXnMe.



4.8. BHEWWHWUA UCTOYHUK MUTAHUA

[nsa akoHOMKK AKKYMYInATopa unu ero noasapsaaku yCTpOVICTBO MO>XHO NOAKNKYNUTL K BHELWWHEMY UCTOYHUKY NMUTAHUA BO BpeMA paGOTbI.

Ecnu Bbl ncnonbayeTe BHELWHWUIA NCTOYHUK NTaHnsa PA32ER B kadecTBe (ha3oBOro UCTOUHMKA NUTAHWS, Bbl LOIMKHbLI MOAKIHOYUTE A4aTHUKK
TOKa HUXKe MO TOKY OT MeCTa NOAKIMHYEHNSI 9TOTO NCTOYHUKA NUTaHNSA K CETU. B NPOTUBHOM Crnyyae UCTOYHMK NMUTaHUS U3MEHUT U3Mepsi-
eMblIil TOK, NOTpebnssa Tok, HeobxoanMmbIv ANA NUTaHus ycTpornctea. Kpome Toro, B pesynerate cBoew paboThl OH ByaeT Takke co3naBatb
Nomexu B CETH.

;

QUALI

A 8345
Classt RORERS QLT AMISER

i N
e =
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5. POPMA CUITHANOB

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.

5.1. oUNbTP UHOUKALIUA

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

5.2. PYHKUUNA RMS

®yHkuns RMS nossonsiet otobpaxaTb CurHanbl, UsMepeHHbIe 3a OnpeaeneHHbIN nepuos, a Takke Ux cpegHekBagpaTuyHble 3HaYeHus,
ycpeaHeHHble 3a nHTtepsan Bpemenn 200 Mc unu 3 ¢ B 3aBUCMMOCTH OT HacTpoikn (cM. §3.9.1).

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

[ina oToBpaKeHns KPUBBIX MTHOBEHHbIX 3HAYEHWI HanNpsXXeHust 1 Toka dasbl 3, a Takke UX cpeaHeKkBaApaTUYHbIX 3HAYEHNIA.
Kaxgabln pa3 otobpaxatoTcsi 3 kpvBble, YacTo HaknaAblBaemble APYr Ha Apyra: MakcumarnbHas KpuBasi, HOMUHanNbHas Kpusasi

“n MUHMUMarbHaa KpuBag.

EF.Yav) 50.00 Hz 11/09/20 11:52 Sl m
® 2295V ® 3.075A
Kypcop. N
+357.2V
+4.831 A ry
A L u
MakcumarnbHble U MUHUMarbHblIE &
3HaYeHMs1 MO HaMPSPKEHMUIO U TOKY. \ b
[
L3
N
3HayeHus B MONOXEHMN Kypcopa: — v
® MakcumarnbHOe 3HaveHue, R — —
m  HOMWHamNbHOE 3HayeHue, @ 0~ ey © 2han 2
B MUHUMarbHOE 3Ha4YeHue. RMS | THD CF T & 2 2
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dunbTpbl MHAuKaumm L1, L2 n N aHanormnyHbl, HO ncnonb3ytotes Ans dasel 1, dasbl 2 1 HerTpanu.

5.3. ®YHKUWUA THD

®yHkuma THD nossonsieT otobpaxaTb CUrHanbl, U3MepeHHble 3a OnpeaeneHHbI Nepuoa, a Takke nx KoapuUNeHTbl HENMHENHbIX
VNCKaXXEeHNN.

KoadbdumumeHTbl oTobpaxatTcs npuseaeHHbIMM NMbOo K cpeaHekBagpaTUYHOMY 3HadeHuto nepsoi rapMoHukm (%f), nubo k cpeaHeksa-
ApaTUYHOMY 3HaYeHuWo 6e3 NOCTOsAHHOW cocTaenstoLel (%r) B 3aBUCMMOCTY OT HacTpolku cm. § 3.9.1.).

KoadhdmumeHTbl rapMOHMYECKNX COCTaBMSIOLLMX HA HeMTpanu BCeraa BbIYMCISIOTCS MO OTHOLLEHWIO K CpeAHeKBaApaTUYHOMY 3Ha4YEHUo
6e3 nocTossHHOW cocTaenstoLen (%r).

OKpaHbl NOXOXW Ha 3kpaHbl hyHKUMM RMS 1 3aBucaT oT BeibpaHHOro dounsTpa nHankaumm.

5.4. PYHKUUA CF

®yHkums CF no3sonseT oTobpaxaTb cUrHarnbl, USMEPEHHbIE 3a ONpeaerieHHbI Nepuoa, a Takke Nx NUK-akTopsbl.

OKpaHbl MOXOXW Ha 3KkpaHbl hyHKUMN RMS 1 3aBucaT oT BeibpaHHOro dounsTpa nHankaumm.

5.5. PYHKUUNA MIN-MAX

PyHKUMA _1_ nossonser oTobpaxaTtb cpegHekBagpatuyHble (RMS), makcumanbHble (MAX), muHumanbHblie (MIN), a Takke nukoBble
nonoxuTeneHble (PK+) n otpuuatensHble (PK-) 3HayeHnsa HanpskeHus v Toka.

Hwxe npefcTaBneHbl HECKONBbKO NPUMEPOB dKpaHa Ans dyHkumn Min-Max B 3aBMCMMOCTY OT ¢punbTpa uHamMKaumum, BelbpaHHoro Ans
TpexdasHou 5-NpoBOAHON CXeMbI MOAKITHYEHUS.
[ns nameHeHua dunsTpa MHANKaLMKN UCNOMb3ynTe KHOMKN A V.

1

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

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

PUNLTP MHAMKaUUK 3 3u
[ns oToBpaxeHns IKCTPEMYMOB NIMHENHbIX HANPSXKEHWIA.

7ﬁ{ (@) 50.00Hz 15M12/1906:49 & O
® 2 ®

MAX 4034V~  7.325MV~  801.8kV~ =

3u

RMS 397.7V~  397.2V~  398.0V~ &

MIN 53mv~ 14mV~  0.000V~ IE%
PK+ +563.0V  +10.74MV  +10.74MV ':

PK- -562.9V  -14.63MV - 14.63MV | [ins cbpoca 3Ha4eHui.
RMS  TD [ 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.

5.6. ®YHKUUNA «<UTOIMN»

PyHkums 2 no3BorisieT oTobpaxarb:
m N8 pasHbIX U NMMHENHBIX HAMPSXXEHWNIA:
B cpegHekBagpaTuyHoe 3HadeHune (RMS),
m 3HayeHue nocTosiHHoum cocTtasnstowen (DC),
B KO3(DDULMEHT HEMNMMHENHbBIX NCKAXXEHWI, MPUBEAEHHbIN K CpeaHeKBaapaTUYHOMY 3HaveHuo nepeoi rapmoHukn (THD, %f)
B KOI(MULMEHT HENMHENHBIX UCKaXXEHUW, NPUBEAEHHbIN K CPeAHeKBaApaTUYHOMY 3Ha4YeHuto 6e3 NOCTOSIHHOW cocTaBnstoLwen
(THD %r),
m nuk-cpaktop (CF),
B AN asHbIX HANPsSXXeHUN:
m  MomeHTanbHbIn dnnkep (P, ). MogpobHee o drivkepe cm. B § 20.4.
m  3HaYeHVe KpaTKoBpeMeHHOM A03bl nnkepa (P),
m  3HadeHue AnuTernbHon fo3bl drivikepa (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.

5.7. 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. § 3.9.1).

?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. § 3.9.1).

?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.



6. 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,.).

Mpubop CA 8345 otobpaxxaeT rapMoHuKkn o 127-ro nopsgka, a Takke MHTeprapMoHuku o 126-ro nopsaka. FapmMoHWKM M MHTEPrapMOHUKK
paccynTbLIBAOTCA B COOTBETCTBUM C TpeboBaHmAMM ctaHaapta MOK 61000-4-7 (cm. § 20.3.5).

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 3HaueHnto 6e3 NOCTOsIHHOM cocTaBnsioLleit (%r) B 3aBUCUMOCTM OT HacTporkm (cm. § 3.9.1.).

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 3HaueHnto 6e3 NOCTOsIHHOM cocTaBnsioLleit (%r) B 3aBUCUMOCTM OT HacTporkm (cm. § 3.9.1.).

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 3HaueHuto 6e3 MOCTOSIHHONM cocTaBnsioLleit (%r) B 3aBUCUMOCTM OT HacTporkm (cm. § 3.9.1.).

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 § 3.9.1.

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 @

6.1. PUNbTP UHOUKALINU

(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

6.2. MPUMEPbI 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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Mepuop otobpaxkeHns rmctorpammel coctasnseT 200 Mc unm 3 ¢ B 3aBUCMMOCTM OT BbIGpaHHOW HAaCTPOWKK, Kak ykasaHo B § 3.9.1).

®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. § 3.9.1, 4Tobbl
HaCTPOUTb AAHHbIV LIABMOH.

3HaueHme B NONOXEHUN Kypcopa. |

1

910Hz RMS 42.17 V max 9196V [»
Vi ] Msy, | © 2 g
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[ns Bbixoga n3 dpyHkuumn MSV, ewle pas Haxmute Ha kHonky MSV.



7. MOWUHOCTb

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

7.1. ®UNBTP MHOUKALIUU

@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).

7.2. NTPUMEPbI 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: MOLLHOCTb MOCTOAHHOI \
p o~ o o~ OUNETP MHAMKALMK
COCTaBSAOLLEN (ECN NOAKMIOYEH AaTUMNK \P w 5844 758 6048 Y " .
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) +83.9 +106.6 +97.7 v
S: nonHasi MOLHOCTb.
S (VA) 590.1 684.2 701.6 | VismepeHus gsuratens.
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. O6o3Ha4YeHne BbIOMpaeTcsa B HacTporkax (cm. § 3.9.1). [ pF -0.990 -0.988 -0.990 A
tan @: TaHreHc yrna cgsura das. DPF -0.990 -0.989 -0.890 3L
@, Yron casura das Mexay HarnpskeH1em 1 TOKOM. tang +0.141 +0.147 +0.139 Lt
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

3anonHuUTe nacnopTHyl dopmy,

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 O]
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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. § 3.9.4).
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BbIinonHeHHble namepeHunsa [eiCcTBUTENbHbI AN ABUraTens:

m C2,4,6 unn 8 nontocamu,

3aTeM BepHUTECb K (YyHKLUU

m paboTatouero B ropsvem pexumme (> 2 4 paboTbl) 1 B pexxume NOCTOSIHHOIO TokKa,

m  HarpyxeHHoro 6onee 4yem Ha 20%.

asuraTtens,

Ha)xaB KHOMKY Bo3BparTa



8. OQHEPI'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.

8.1. oUNbTP 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).

8.2. 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. —|

®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.

PyHKUUA (@ ¢ PUNLTPOM UHAMKaUUK X

CymmasHeprum Ha 3 kaHanax. |

BantoTta BblOGnpaeTcs
B HacTpowvikax (cm. § 3.10.6).

A W 13/04/21 12:44
® 13/04/21 12:42
/ 1 ™ 2 ™ @ w
A
Er (Wh) 1.944596 2.154909 2.080889
3L
Eu(varh) 5 1.877197 2345577 5 2.047980 —
£ 0000000 % 0000000 % 0.000000 —
Ep (varh) 58.81343 73.05754 64.04351 =
Ex (varh) 58.84338 73.09517 64.07623
Es (VAh) 5887552 73.12695 64.11001
IS N = N (©) T
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A W [  5000Hz 13/04/21 12:45 =
® 13/04121 1242 @ 13/04/21 1245
0l0O)] o=am g« w
A
Er (Wh) 0.000000
3L
Eroc (Wh) 0.000000
Exr(vah) &  0.000000 0.000000
+ 0000000 + 3.845265
Ep (varh) 0.000000 -0.224363 -
Ex (varh) 0.000000 -3.853172
Es (VAh) 0.000000 -27.70136
o 9= 9«1 whn | (© g ®
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A Wn (1) —_50.00 Hz 13/04/21 12:45 B
2 1304721 1242 © 13/04/2N
D20 I <o~
A
Er (€) 0.00 0.01
3L
L1
L2
Ex (€) g 000 £ 0.00 =
+ 000 #* 0.00 s
Eo (€) 0.00 -0.00 v
Ex (€) 0.00 -0.00
Es (€) 0.00 -0.01
o 9= 9v1 [ wh (© g ®
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— YkasblBaeT Ha BbIMNOSIHEHNE

noacyeTa aHeprun.

— BblpabatbiBaemas aHeprus.
~ [MoTpebnsiemas aHeprus.

| [Ins copoca 3HayYeHu.

— YKa3blBaeT Ha NPMOCTaHOBKY noacyeTa

QHepruun.



9. PEXUM TPEHOOB

Pexxum TpeHooB No3BONSET 3anncaTtb JUHAMUKY N3MEHEHWS BEMWYMH, BblIOpaHHbIX B HacTpowkax (cM. § 3.10.2), 3a onpefeneHHbin
nepuog BpeMeH!.

Mpnbop CA 8345 moxeT 3anucbiBaTb 60MbLUOE KONMYECTBO TPEHAO0B, KOTOPOE OrPpaHMYMBaETCH TONbKO 06beMOM namsiTn SD-kapTbl.

Ha rmaBHOM akpaHe oToGpaXxaeTcsi CMMUCOK yxKe BbINOMHEHHbIX 3anvceil. B faHHOM nprMepe 1ux 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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9.1. SANYCK 3AINUCH

1
Haxmmre Ha b Ans NporpaMmMm1poBaHust 3arnmcu.

: ™ L 1 2r02260858 © (¢
Pexum QuickStart ans Hayana

3anucy TpeHaa, 3anporpaMM1poBaH- (B reaoukTPErzA )|, fins wactpoiikm sanuew.
Horo B KoHdwurypauum (§ 3.10.2), B
TeuyeHve criegytoLmx 10 cekyHa. Lo
27/02/26 09:00 |1

HacTtpoiika

ano

KoHery 27/02/26 09:02
Mepwvon 200 ms
[na nameHeHnst 3anncbiBaeMbixX < Nms TRENDO1 <
BENUUNH [ns 3anycka HaCTPOEHHOW 3anncu
’ \ / B [aTy, 3anporpaMMnpoBaHHYo
o, ) B u D] 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.

E G ee—

27/02/26 08:59 ¢ O¥H

I —7PEFITB PEXVIME OXUIAHMR

)

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

YKa3blBaeT, YTO 3anncb
BbIMNOJTHAETCA.

d

HacTtpoiika
Hauano
KoHety
Mepwviog

Nwvis

=

104

27/02/26 09:00
27/02/26 09:02 | ot
200 ms

TRENDO1

/

w [ns ocTaHOBKU TeKyLLEen 3anucu.

B ()
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A - 2710226 09:00 & Lo

( B__sPeFR B NPOLECCE

)

3annch BbIMOIHAETCA. —

% D)

HacTtpoiika
Hauano
KoHely
Mepwvion

Nma

=

Lo,

27/02/26 09:00
27/02/26 09:02 | —1
200 ms

TRENDO1

[~ XoA BbINOMHEHUS 3anucK.

=] ()
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[nsa obecnevenns cootBeTcTBUA cTaHaapty M3OK 61000-4-30 Heobxoammo, YTOObI 3anMcK TPEHAOB BbINOMHANUCH NPU CReayLmnx

yCnoBuax:

®m  M3MEepeHVe YacToTbl JOMKHO NPpon3BoanNTbLCA kaxable 10 cekyHa,
m  [omkHbl ObITb BblOpaHbl BeNnYnHbl VRMS, URMS 1 ARMS.

9.2. CMMUCOK 3AMNUCEN

Haxmute Ha B A5s1 NpOCMOTpPa BbIMOSTHEHHbIX 3anucen.

N B @ [

16/04/21 10:59 O bd

(B> crnmcoK SAMMCENR C 9MKCALIMER TPEHTOB )

TRENDO1

Wwms, patan BpeMsa Ha4vana, \
gata n BpeMd OKOH4YaHUA 3anncu.

TRENDO02
TRENDO3
TRENDO04
TRENDO5
TRENDO6B

\w
a @

Ans npocMoTpa pasHbix CTPaHMLL. <

13/04/21 13:38

v

13/04/21 13:41

v

13/04/21 13:44

v

13/04/21 13:47

v

13/04/21 13:52

v

13/04/21 13:58

v

=

13/04/21 13:39 -
13/04/21 13:42
13/04/21 13:45
13/04/21 13:48
13/04/21 13:53
13/04/21 13:59

B B

| [Onsa ynaneHus seibpaHHomn sanmcu.
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Ecnu koHevHas garta BblgeneHa KpacCHbIM LIBETOM, 3TO O3Ha4aeT, YTO 3anncCb He yOarioCb 3aBepLUUTb B 3alaHHYHO0 KOHEYHYHO AaTy. YT06bI

y3HaTb, YeMy COOTBETCTBYET yKa3aHHbIN HOMepP, BOCMONb3YNTECh KHOMKOW CNpaBKu

YT00bI CTEpPETb Cpa3y BCe 3anvcu TpeHaos, cM. § 3.5.

unun obpatmtech k § 20.12.



9.3. HTEHUE 3ATNUCHU

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

P == L 1 2702260903 © 0%
( B> nAPAMETPbI 3ATMCH USER1
’ | HanomwuHaHue uHdgopmauum
s TRENDO1 0 3AMNNCH.
Havano 27/02/26 09:00
Kowety 27/02/26 09:02
Mepunop, 200 ms
,D,ﬂﬂ NPOCMOTpPaA pasHbIX CTpaHuu. | Cnncok 3anucbiBaeMblX BENMUYMH.
Nm
<] [= Hz Ams___ Vims Pst Pit u2
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[ina npocMoTpa AVHAMUKN U3MEHEHWS BENMYUHbI, BbIOEPUTE BENMUYMHY.
BocnpounsBeaeHve TpeHaa BO BpeMs 3anmcy UMEET HECKOMbKO OrPaHNYeHWI: faHHble MOryT ObITb AOCTYMHbI hparmeHTaMu Bce Gonbluen

AOJTNHBbI, N0 Mepe BbINOSIHEHUA 3anucu: nepeble 30 CeKyHA, 3aTtem 1 MUHYTa, 3aTeM 5 MUHYT, 3aTem 15 MWHYT U T.4., NO Mepe BbINONTHEHNA
3anuncu.

Hwxe npegcTaBneHbl NpUMepbl 3kpaHa anst TpexdasHon 5-npoBoAHON CXeMbl NMOAKITHOYEHNS.
[nsa nameHeHnsa ounstTpa MHAUKALMN NCNONb3YNTE KHONKN A V.

Kypcop no3Bonsiet y3HaTb 3Ha4eHus Ha 0TOBpaKaeMbIX KPUBbIX.
[nsa nepemellennsi kypcopa ucnonb3yinTe 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 8345 BbinonHsAET 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
nepuopos). Mpnbop CA 8345 npencraBnsieT UsMepeHnst B NOCTOSAHHOM Wwikane Bpemenu (0,2 ¢, 1¢, 3 ¢,..., 2 4).



FapMoHUuKM Toka 5-ro nopsigka (A-h05)

npu BKIKOYeHUN cpunbTpa MHamkauum 3L

Kypcop.

3HayveHust KpMBbIX
B MOMOXeHUN Kypcopa.

'W L~ I 01/07/21 11:44 B
28/05/21 15:00:00.0 A-h05
<>
3.744 %f
A
3L
2.437 %f t;
L3
N
M W -
SN et % ; !
\ 12h Oh 12h Oh 12h Oh
<« D 3.039%f @ 3.439%f @ 1.740 %f >
S RS KR <) 2
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®dasHble HanpsbkeHus (Vrms) npu BKIOYeHUU punbTpa MHamMkauum L3
Mpw kaxxon 3anvcK 3HavYeHNns ANng Kaxaon hasbl yCTPOMCTBO Takke 3anucbiBaeT MYMHUMAarbHOE U MakcumanbsHoe 3HadeHunsa CK3, name-

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

KpuBas makcumanbHbIX 3Ha4eHun. —|

KpuBas MMHUManNbHbIX 3HAYEHUN. ]

3HayeHUs B NOMOXeHUM Kypcopa
(MMHMManbHoe, cpepHee
N MakcumarnbHoe).

EE  01/07/21 10:20 6 lda

A= B ©

29/05/21 03:45:00.0 Vrms

<

R
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®dasHble HanpsxeHus (Vrms) npu BkNoYeHuu dunsrpa nHamkaumm L1 n

[MonoxeHne okHa npocmoTpa B 3anucu.

g

DUNbLTP HAMKaUNUN.

> 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

00 WW

2299V

4
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AkTuBHas mowHocTb (P) npu BKNoYeHun hunbTpa MHAUKaumMmM X
MokasaTtenu MOLLHOCTH, KaK 1 SHeprum, oTobpaxarTcs B BUAE MMCTOrpaMMbl.

[nnTenbHOCTb NOMOChl COCTaBMAET
1 cekyHOy WNW OOWH Nepuoa 3anucu,

A T ] 04003201046 © 0O1o 63
04/03/20 10:44:30.0 P

-«»

+75.00W

L1

L3

€CInn OH npeaBblllaeT 1c.
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CymmapHbIii nokasartesnb akTUBHoOMW 3Heprum (E,) npu BKntoYeHnmn cunsTpa uHanKaumm X
m  YCTaHOBUTE KypcOp B Ha4yano CyMMapHOro AuanasoHa.

[ata Ha4yana 1 oKoH4YaHus
CyMMUpOBaHUA.

CyMMUpOBaHMe MoxeT
NPOU3BOAUTBLCS MO KaXaon
13 a3 nnm no Bcem casam.

P == T 0403201045 < &b

04/03/20 10:23:00.0 Ep 04/03/20 10:24:00.0
T\ u
g "

s N\
s ]
25min 26min 27min 28min
1.198 Wh >
pX o 2

[ns oTobpaxeHus nokasatenemn
aKTuBHoW aHeprum (E,).

Haxmute KHoMKy 2.
lMepemecTnTe Kypcop B KOHel,

CYMMapHOro Avana3oHa SHepruu.
MToroBel noka3artenb otobpaxa-
eTcs N0 Mepe nopacyeTa.

Mepuoa, yunteiBaembin
npv NoAcHeTe 3HEPrUN.

CyMMUpOBaHve akTUBHOW 3Heprun 3a BblbpaHHbI MHTEpBan BpeMeHn (0gHa MUHYTa).

N BN B 0704190001 © s i)
03/03/20 12:30:17.0 PF

aL
L1

1.000 B
L3
>)
v
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KoadcdpuumeHT mowHocTm (PF) npu BkntovyeHun domnsrpa nHankaumm L1
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10. PEXKUM NEPEXOAHbIX NMPOLIECCOB

Pexvm nepexofHbIx npoLeccos MO3BOMSET 3annCbiBaTb NepexoAHble NPOLECCh! MO HANPSHKEHUIO UMK TOKY B TeYeHUe onpeaeneH-
HOro nepvofa BpEMEHU B COOTBETCTBUM C BbIGpaHHOM HacTporikon (cM. § 3.10.3). OH Takke NO3BONSET 3anncbiBaTb UMMYNbCHbBIE BOMHbI,
OYeHb BbICOKME HaMNpPsXKEHUS B TEYEHNE OYEHb KOPOTKOro oTpeska BpemeHn. MexaHnambl 3anycka pasbsacHsaoTes B § 20.9 n 20.10.

16/04/21 08:42 Ol

E Yau) [ —
[ £ cnmcok SAMUCEN C ®UKCALIMEN MEPEXOOHBIX MPOLIECCC ]

Hert yukna gns otoGpaxeHus

< [ E (H g

Mpunbop CA 8345 moxeT 3anucbiBaTb 6OMbLLIOE KONMMYECTBO NEPEXOAHbIX NMPOLECCOB. ATO KONMMYECTBO OrpaHnynBaEeTCs TONbKO 0ObeMom

namatu SD-kapThbl.

Ha rmaBHOM 9KpaHe 0To6pa>|<aeT09| CMUCOK Yy>Ke BbIMOJTHEHHbIX 3anucen. B gaHHom npumepe nx rnoka Het.

10.1. SANYCK 3ANNCHU

1
Haxxmue Ha k4 Ans NporpaMMUpoBa-
HUS 3anucuy.

Pexunm QuickStart gns 3anycka 3a-
XBaTa MycKoBOro TOoKa, 3anporpamMmmu-
poBaHHoro B HacTpomkax (§ 3.10.3),

[nsa HacTporikn 3anucu.

[insa 3anycka HaCTPOEHHOW 3anucu
B Aarty, 3anporpaMMUpOBaHHyto
Ha LAHHOM 3KpaHe.

HaCTpOIZKa Nno3BoSIAET BaM 3adaTb.
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W) L 1 2702260906 ¢ Cbit

(B rPA®MKMEPEXOBHOIO MPOLIEGGA )
Tun < MEPEXOmHI MPOLECC |
Makc. KonmyecTso 5
Hauano 27/02/26 09:08
Koneyy 27/02/26 09:10
Vst TRANSO1
% =D ] H o)
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— B TeyeHue crneaytowmx 10 cekyHa.

[na nameHeHnst NOPOroBbIX 3HaYe-
HUIA HaNpsXKeHUs, ToKa U NMMyrnb-
CHOW BOJHbI.

B OTHOCUTCA MM 3annCb K NepexogHbiM npoueccam, UMNyrbCHbIM BOJTHAM UIMU U K TEM, U OPYTUM,

AaTty U BpemMa OKOHYaHuA 3anucu,
M4 3anncu.

MakcumMaribHoe KOfiM4eCTBO nepexogHblX NpoueccoB Ui MMNYINbCHbIX BOJH, noAsneXallnx 3anucu,
0aTty U BpemMa Ha4arna 3anucun, He paHee KoHua TeKyLLI,eI7I MWHYTbI + 0OgHa MUHYTA,



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 27/02260007 & O
X yKa3blBaeT, YTO 3annch 3anporpam- —{—8 nEPEXORHIt nPOLECC B PEXUME OXUAHYS )
MUpOBaHa, HO elle He Havanachb.
Tun MEPEXOHI MPOLIECC
O3Ha4aeT, 4YTO 3alnncb BbINONMHAET- Y
c4. Makc. konuyecTeo 5
Hauano 27/02/26 09:08
KoHewy 27/02/26 09:10 | g [lns ocTaHOBKM TeKyLLEen 3anuncu.
Nmsi TRANSO1
o =D ] B
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k. Ja¥) _— 27/0212609:08 & %o
[ -] HAETCA NEPEXOAHbIA MPOLIECC
3annch BbINOMHAETCH. [~ XO,D. BbINOJTHEHUA 3aMnCcu.
Tun NEPEXOOHV MPOLIECC
Makc. konnyectso 5
Hauano 27/02/26 09:08
Korew 27/02/26 09:10 | g
Nma TRANS01
% D) = H (D}
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10.2. CMINCOK 3AMNUCEN

Haxmute Ha B Ona npocMoTpa BbIMOJTHEHHbIX 3anucen.

A I [E— T VY7 IRT VR
(E5 crmcoK BANMGER G OMKCALMEV NEPEXORHBIX MPOLIECCC )
VIMsi, paTa 1 Bpems Hauana, TRANSO1 16104/2109:16 > 16/04/21 09:17 -
AaTa 1 BpeMs OKOHUYaHUS 3anncn. |\ TRANSO! 16/04/2109:20 > 16/04/21 09:21
TRANS03 16/04/2100:40 > 16/04/2109:40  °
TRANS04 16/04/2100:43 > 16/04/2109:43  °
TRANS05 16/04/2100:53 > 16/04/21 09:54
[insi NPOCMOTPa Pa3HbIX CTPaHNLL. ~| TRANSOS 16/04/2109:57 > 16/04/21 08:57  ° | [Ans ynanexus BeiGpaHHON 3anmcu.
\/z /
- & =2 " |
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Ecnu koHevHas gata BblgeneHa KpacHbIM LIBETOM, 3TO O3Ha4aeT, 4YTO 3annCb He yaarioCb 3aBepLUUTb B 3aaHHYI0 KOHEYHYIO AaTy. YT100bbI

y3HaTb, YeMy COOTBETCTBYET YKa3aHHbI HOMEp, BOCNONb3yNTECh KHOMKOW CNpaBKu unu obpatutecs k § 20.12.

YT06bI CTEPETL Cpady BCe 3anuncy NepexoHbIX NpoLeccos, cM. § 3.5.



10.3. Y“TEHUE 3AMNMUCH

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
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,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.



Co6bITue NepexoAHOro npouecca Ha BCex KaHarnax HanpsikeHust

Kypcop. _[ABd

5:27:23.644.812

W»

P C—

+562.6V

3HaYeH1s B MOMOXKEHWUN Kypcopa.

o

[ns ycTaHoBKM Kypcopa Kak MOXHO

-562.6V

onuxe K Touke 3anycka.

-11.52ms 1

>t=-T< >t=0<

03/06/2016:10 & &0k Wy
©200
—

W IW | tw W /

&
3u

v
4A

v

. KaHan, Bbi3aBaBLUMI 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

MacwTabrupoBaHue No Ha4YarnbLHOMY COOLITUIO

10/06/21 11:59

(A @ ©

10/06/21 11:53:19.236.349

@ —

+3744V A

a

| 4A

L3

-3744V

4 +0039ms @ -137av

1 EEA Y
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>t=T >t=0

10.4. UMNYJIbCHASA BOJIHA
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e / Homep kaHana, Bbi3BaBLUEro 3axsaT NepexoaHoro npotecca.

au \ MecTtononoxeHve macwtabupyemon obnacti B 3anucu.

\
2 Orunbatowlas npeabiayLiero nepuoaa. Korga kpusasi BbIxoauT 3a

npenenbl ornbatoLuen, 3anyCkKaeTcd 3axBaT nepexogHoro npouecca.

T Kypcop aBTomMaTuyecku ycTaHaBnvMBaeTcsl Ha HadarbHoe cobbiTue.

Ecnun coenaHa 3anucb I/IMI'IyJ'IbCHOI;I BOJTHbI, TO OHa NMOABUTCA B OKHE YTEHUA 3anncu BOCnpon3BeaeHns.

K. Ja®) B 1 5451000 0 Oi@
(P9 crmeok saxeatos )
SURGEO1 0001 14/04/25 12:05:08.407.849 V1 |V

0002 14/04/25 12:05:11.296.218 V1 v

0003 14/04/25 12:05:15.770.047 V! @

0004 14/04/25 12:05:17.348.733 V1 &

N

g [ D B 8 Y

___ 1 Hadase L1 npncyTCTBYIOT UMMNYysib-

CHbl€ BOJTHbI HANps>XeHn4.
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[Ins oToGpaxeHust 3an1cKu UMMYnNbCHOW BOSHbI BbIGEPUTE €€ 1 HAXXMUTE Ha KHOMKY NOATBEPXKAEHUS @
Ha paHHOM akpaHe oTobpaxkaeTcs BECb CUrHar, 3axBayeHHbIV 3a nHTepBan BpeMmeHn 1024 mkc. MoMeHT 3anycka HaxoguTCs B NOnoXxe-

HUK V4 aKkpaHa.

[ins ycTaHoBKM Kypcopa Kak MOXHO
6rnmke K ToYke 3anycka.

[nsa yctaHoOBKM Kypcopa
Ha MakcMmarnbHOe 3HaveHue
MMIMYMbCHOWN BOMHbI.

14/04/25 12:05:08.407.849

+3.343KV

& J BN 15/04/25 10:21 oﬁ,@
D Vo -4873KVT ﬁgg:g D2 00O
A
U
[l 4v
I VIE
V2E
V3E
VNE
v
D 47830V 2 w2176V 5 +6369V ® +e369v >
a4 @ . p

L—
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Beibepute V1E, 4Tobbl M30nMpoBaTh KaHas, KOTOpbI Bbi3Ban 3axBaT UMMYNbCHOW BOSHbI.

[opu3oHTanbHble Kypcopbl aBToMaTu-
Yecku yctaHasnueatotca Ha 30 n 90%
OT NMKOBOTO 3Ha4YeHMs (B COOTBETCTBUM
co ctaHgaptom M3OK 61000-4-5).

EF 32y EEE—
16/07/25 16:55:52.463.029

+8.102KV

~—
S

-4.663kV

4 +4.500 ps

> 1 < >t=0

18/07/25 10:46 <& O P& O
D Vo +752200 T 2000 ) g
-«
903 VoK A
U
50% VK] V‘:’E
30% Vpk|
“ v2E
VaE
VNE
-30% VA v
W +7.522kV >
g [& Sh@s
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MacmTaﬁupoaaHMe no Ha4vYanbHOMY CcoObITUIO UNK NO MakCcumMmaribHOMy 3Ha4eHuUro

Haxmute > T € 4toBbI ycTaHOBUTS KypCOp Ha MaKcUMyM 1 yBENUUMTL MacluTa6, unn > t=0, 4ToBbl yeTaHoBUTL KypCOp Ha TOUKY 3anycka.
MockonbKy MMMyrbCHas BOMHa O4eHb BLICTPO HapacTaeT, 3TU [iBE TOYKU YacTo 0YeHb Bnm3ko pacrnonoxeHbl Apyr K Apyry. Mpu Heobxo-

OUNMOCTU HAXMUTE

OQVH NI HECKOJTBKO pas, 4YTOObI YBENMUYUTb MacLTab.

K, Ja®
16/07/25 16:55:52.463.029 V) vpk:  +7.522kV

<O

18/07/2511:19 & &4 3
T 2000us

Tw:

9250 s ¥

+8.024 KV

\

90% Vok]

50% VK]

30% VK]

-3.009 kV

-30% VK]

« +450ps V)+7.522kV

K a4 @

> t=0

o)

—— |

3u

VAE
V2E
V3E
VNE
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Homep KaHana, Bbi3BaBLUEero
3axBaT I/IMﬂyJ'IbCHOI;I BOJTHbI.

B oTrnyme oT BCex ApYrux pexumMos,
B KOTOPbIX UCMOSb3YETCs 3HAYEHNS!
HanpsKEHWsi OTHOCUTENBHO
HENTpanu, B 9TOM pexume
UCMONb3yTCA 3HaYeHUs
HanPsXKEHWsi OTHOCUTENBHO

semnn (V1E, V2E, V3E u VNE).

Vpk: nukoBoe 3HaveHun.

T: BpeMs HapacTaHus NN Bpems,
Heobxoaumoe ansi nepexoaa ot 30 oo
90% NMKOBOrO 3HAYEHUS.

Tw: NPOAOMKUTENBHOCTL UMK BPEMS
mMexay OBYMS NepeceveHNsiMN YPOBHSI
50%.

— MecTononoxeHue macwtabvpyemon

obnacTtu B 3anucu.

— Kypcop HaxoauTcs B LEHTpe akpaHa.



11. PEXXUM NMYCKOBOI'O TOKA

Pexum nyckoBoro Toka @ MO3BOSSIET 3axBaTbiBaTb MYyCKOBbIE TOKWM B TEYEHWE OnpederieHHOro nepvofa BpeMeHu B COOTBETCTBUM
¢ BblOpaHHon HacTpovikon (cM. § 3.10.4) n 3anuceiBaThk UX. YCNoBus 3axBaTa pasbsacHsaoTca B § 20.11.

Mpunbop CA 8345 moxeT 3anucbiBaTb 60MNbLIOE 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.

Fyc=) L] 1604210957 © (id
(&> cncok sAMMCE# C ©MKCALMEV MYCKOBOrO TOKA )

Hert yukna gns otoGpaxeHus

e @ E ® g
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11.1. 3ANYCK 3AXBATA

[l
HaxmunTe Ha H Ona nporpaMMmpoBaHnA 3axeaTta.

?ﬂ =) L1 2702260041 ¢ O
Pexxum QuickStart gnsa 3anycka 3a- (B rPAOVKNYCKOBOro TOkA )
XBarta NyCcKoOBOro Toka, 3anporpammMmu-
poBaHHOro B HacTpomkax (§ 3.10.4), Havano 27/02/26 09:13 | —1
B TeyeHve criegytoimx 10 cekyHa. Korewy 27/02/26 09:16
Makc. konu4ecTso 1 — [na HacTpowiku 3axBarta.
Pexum RMS + WAVE
Nmsi INRUSHO1
D,J'Iﬂ NU3MEHEeHNA NoOPOroBbIX
3Ha4YeHU ToKa. \ (CUMAIILHAS AINTENIHOCTS O4HOM0 3aXBATa: 0kos1o 10 MuHyT D‘nﬂ 3anycka 3axsara, HaCTeHHOro
/| HaTekyliem akpaHe.
8 =D &= B D]
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HacTtpovika no3sonsieT Bam 3agathb:

m [aTy ¥ BpeMsl Hayana 3axBaTa, He paHee KOHLa TekyLel MUHYTbl + 0fHa MUHYTa,

m [JaTy v Bpems OKOH4YaHUsi 3axBaTa,

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



HaxmuTe Ha E] 3axBaT Ha4yHeTCs B 3anporpaMMUMpoBaHHOE BpeMsi npu Hanuyium SD-kapTel B MOMEHT HaxaTusi KHOMKW, U ecnu
Ha KapTe ocTarnocb [OCTAaTO4HO MecTa.

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

3axsar MYCKOBOIo TOKa HEBO3MOXHO 3anyCTUTb O4HOBPEMEHHO C 3anncCbio TPEHO0B, NepexoaHblX NPOoLecCcoB, TPEBOXHbIX CUTHANoB UINn
3anncbio Ana MOHUTOPUHIa.

Fyc=] R o2roape0s12 & (¥
[ __I4_—F¥OROBOW TOK B PEXKMME OXMBAHWS! )

27/02/26 09:14

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

Hauano

Kohey 27/02/26 09:16 1

Makc. konu4ecTso 1

YKa3blBaeT, 4TO 3axBaTt
BbIMOJTHAETCA.

Pexum RMS + WAVE

Vims INRUSHO1 ﬂ]‘lﬂ OCTaHOBKM TeKyLLero 3axearta.

d

& <] (D]
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= %27/02/2609:14 ® Bv®
(| B__mvexoBOi TOK B MPOLIECCE |

Hauano 27/02/26 09:14

_ Xo[ BbINOMHEHUS 3axBaTa.
3axBart BbIMOMHAETCS.

Koney 27/02/26 09:16 |1
3anuch 3axBaTa HauyMHaeTcs

npu npeBbiLUEHUN TOKOM

Makc. konnuecTso 1

Pexum RMS + WAVE
3anporpaMMMpOBaHHOTO
Y INRUSHO1 MOPOroBOroO 3HAYEHNS.
=) [ 2 - @]
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11.2. CMINCOK 3AXBATOB

Haxmute Ha B 0754 NpoCMOTPa BbIMOJTHEHHbLIX 3aXBaTOB.

(A @ @ 3

[ £ CnMCcOoK 3AMNMCEIA C ®UKCALMEN NMYCKOBOIO TOKA ]

16/04/2113:51 & O lds

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

[lns npocMoTpa pasHbIX CTPaHMLL. N\

INRUSHO1
INRUSHO02
INRUSHO03

INRUSHO04

AN

16/04/21 10:02
16/04/21 13:49
16/04/21 13:59
16/04/21 14:05

> 16/04/21 10:03 -

> 16/04/21 13:49
> 16/04/21 14:00
> 16/04/21 14:05

= -]

6

6
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YT06bI CTEpeTb cpady BCe 3axBaTbl MyCKOBOro Toka cM. § 3.5.

| Ans ynanexus BeiGpaHHoro 3axsara.

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 obpaturech k § 20.12.



11.3. HTEHUE 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.

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

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

e [ns ocTtaHOBKK TeKyLlero saaxsara.
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CHoBa HaxmuTe Ha KHOMKY noaTBepXaeHunaA Q ona OTOGpa)KeHVIﬂ VIHCbOpMaLI,VIVI O 3axBarte.

Ans oTobpaxeHus KpUBLIX |

27/02/26 09:20 & O%d

Y=l —

( £ XAPAKTEPMCTUKM 3AXBATOB

user1[ 2 )

HayvanbHblii nopor

Kanan 3anycka

A (RMS)

A1

B pexvme cpefHeKBaapaTUYHbIX

3HayeHun (RMS). 100%

r
ncTepesmnc » Onsa 0T06pa)KeHVIF| KpMBbIX

B PEXUME MIHOBEHHbIX 3Ha4YEHUN
B COOTBETCTBMM C HACTPONKOWN.

Hauano 04/09/22 17:09:09.143

00:20.576

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

11.3.1. CPEAHEKBAAPATUYHbIE 3HAYEHUA

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

Onsa naMeHeHus unsTpa MHAMKaLMU UCNONb3yiiTe KHOMKN A V.

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

m  3U: ansa otobpaxeHnst 3 3Ha4eHU IMHEHOTO HanpPsHKeHUs.

m  3A: onsa otobpaxeHns 3 3Ha4eHun Toka.

m L1, L2, L3: ansa otobpaxeHus Toka 1 HanpshxeHust Ha dasax L1, L2 n L3.

m  Hz: ans otobpaxeHus U3MEeHeHUs YacToThbl CETU B 3aBMCUMOCTU OT BPEMEHM.

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

Ie IOZ Ona yBernndeHnsa nnm ymeHbllIeHUA LWKarlbl BpeMeHNU.

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
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3axBaTt nyckoBoro Toka B pexume RMS npu BkntovyeHuun cunsrpa L2

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

B MONOXeHNe MUHUMArbHOTO

UM MaKCMMarbHOro 3HaYeHUs
HanpPsXKEHWs NN 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

11.3.2. MFHOBEHHbIE 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 yBenndeHua nnm ymeHbllIeHUa LWKarlnbl BpeMeHN.

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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12. PEXXUM TPEBOXHOW CUTHANN3ALUMN

Pexvnm TpeBOXHON cuUrHanuaauuu =x no3ponsieT obHapyXnBaTb NpPeBblLIEHNe 3HAYEeHUIN BeNWYuH, BbiGpaHHbIX B HAcTpomrkax
(cm. § 3.10.5), 3a onpegeneHHbIN Neproa BPEMEHH.

Mpnbop CA 8345 moxeT 3anucbiBaTb GOMbLIOE KONMMYECTBO (OrpaHUYeHHOe TOoNbko 06bemMoM namaTy SD-kapTbl) LUKIOB TPEBOXHOW
CUrHanusauuu, Kaxabii n3 KoTopbix cogepxut Ao 20 000 TpeBOXHbIX CMrHanoB. Bbl MoxeTe 3agaBaTh 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 falfg
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1 3a|'|p0rpaMMI/IpOBaTb LMK TpeBO)KHOI;I CUrHanmsauymm HeBO3MOXHO, €CIN BbINMOJTHAETCA 3axBaT MYyCKOBOIo TOKa.

12.1. 3BANYCK LMKITA TPEBOXHOW CUTHATTIU3ALUN

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

A A L 1 2m02i2610:16 © O%o mo
( H  rPAOUKTPEBOXKHBIX CUTHANOB )

Pexvum QuickStart gna 3anycka Tpe-
BOXHOW CUrHanM3auum, 3anporpaMmmu-
poBaHHoN B koHdurypauum (§ 3.10.5), Havano 27/02/26 10:19 | )
B TeyeHue criegyrowmx 10 cekyHa.

[ns HacTpomnkn Lmkna
TPEBOXHOW CUrHanM3auum.

KoHey 27/02/26 10:21
Makc. konn4ecTso 1000
Nvsa ALARMO1

[na n3MeHeHUsi TPEBOXKHbIX CUrHa- fina 3anycka HACTPOEHHOMO Lnkna
N TPEBOXKHOM CUrHanu3auuv B gary,

108 (cm. § 3.10.5). \b / 3anporpaMM1pOBaHHYO
% R - | D Ha TeKyLleM 3KpaHe.
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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 TPEBOXHYHO CUrHaNn3auuto B Te4eHne crneayrowmx 10 CeKyH[ C napamMmeTpamMu, HaCTPOEeHHbIMW AnA

™ A - —
- »KHbI CUrHAN B PEXXVME OXMBAHNA

27/02/26 10:18 & ¥

)

X yKasbIBaET, YTO LIMKI TPEBOXHON
CUrHanusaumm 3anporpaMmm1poBaH,
HO eLlle He Havarncs.

YKasblBaeT, 4TO LMKN
BbIMOJTHAETCA.

Hauano 27/02/26 10:19

27/02/26 10:21 | g

KoHety
Makc. konuuectso 1000

Nwvis ALARMO1

= B

[ns oCcTaHOBKM TeKyLLEN TPEBOXHOW
curHanusauum.

v

Linkn TpeBoXHOM curHanusaumm —
BbIMOJTHAETCS.

PucyHok 143

P ©) () M) zrozzs o9 0 ¥
( H4__IPEBOKHBIV CUTHAN B MPOLIECCE——____ )

Hauano 27/02/26 10:19

27/02/26 10:21 | =

KoHely
Makc. konu4ecTso 1000

Nma ALARMO1

~ XoA BbINOMHEHUS LUuKna
TpeBO)KHOIZ CUrHanumsauumu.

fe

= =]
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12.2. CMNCOK LMKINTOB TPEBOXXHOWU CUTHANU3ALIUK

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

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

N

[ns npocmoTpa pasHbIX CTPaHNL. \|

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

v

ALARMO02 16/04/21 15:02

v

16/04/21 15:03

ALARMO3 16/04/21 15:05

v

16/04/21 15:07

ALARMO04 16/04/21 15:10

v

16/04/21 15:11

ALARMO5 16/04/21 15:13

v

16/04/21 15:14

ypOBeHb 3anoJiHeHnA nNnamMaTun.

| [ns yoaneHus Bbli6paHHoOro
UMKIa TPEBOXHOWN CUrHanu3aumm.

%B@

= H
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YT06bI CTEPETL CPa3y BCe LMKIbI TPEBOXHOW curHanusaumm, cm. § 3.5.

Ecnu koHevHas garta BblgeneHa KpacCHbIM LIBETOM, 3TO O3Ha4aeT, YTO 3anncCb He yaariocCb 3aBepLUUTb B 3alaHHYH0 KOHEYHYHO AaTy. YT06bI

y3HaTb, YeMy COOTBETCTBYET yKa3aHHbI HOMepP, BOCMONb3yNTECh KHOMKOW CNpaBKu

unun obpatutech k § 20.12.



12.3. YTEHME OAHHBbIX LUKNA TPEBOXHOW CUTHATNIU3ALUN

Bb|6ep|/|Te 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 © Odor B3
Hauano TpeBOoXHOro curHana. ~
(L EJ_ CrIMCOK TPEBOXGHbIX GHTHATIOB useri[2]) [OnNNTEensHOCTL TPEBOXHOTO CUrHana.
24/0f 08:58 L3 < IP| 5990.17 W57s98
L1 < Vrus 171.20V  2min59 9 A q)
B L2 < Veus 000V  2min59  ° v V WnbTp MHAKKaUK.
€NM1YMHBI, NpeoonesLLne Nopor | G- v 000y  zmmse ©
3anporpaMmmMmpoBaHHOro 1 < Vo 964V 3min00  ° ®
TPEBOXHOrO cUrHana. < Vool 572V m
L3 < Vool 556V 3min00 — MpenenbHoe 3HavyeHne npeono-
Ans npocMoTpa pasHbIX CTPaHUL. | fase L=< Pl 6996270 V1260 neHust nopora (MUHUManbHOe Unu
L2 < IP| 69767.28 V12560
" MakcuMarnbHoe B 3aBMCUMOCTY OT
HanpaBsneHus nopora cpabaTbiBaHNs
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 nocnegHux criyyqasx akCTpeMyM Takke oTobpakaeTcs KpacHbIM LBETOM. OTO CBUAETENLCTBYET O HANMYMM OWNOKM C yKasaHMeM
mnun obpatuteck k § 20.12.

HOMepa owmbkn. YTobhI Y3HaTb 3Ha4yeHne JaHHOro Homepa, BOCHOJ‘IbByﬁTer KHOMKOWN crpaBKu



13. 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 8345 moxeT 3anucbiBaTb 60OMbLLIOE KONMMYECTBO LMKIOB MOHUTOPWHIA. OTO KOMMYECTBO OrpaHNYMBaETCS TONMbKO 0O6beMom
namatu SD-kapThbl.

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

A ED C———— 7 1904210848 © 00
(B> crmcok 3ANUCER B PEXMME KOHTPOIS! )

HeT uukna ans oTobpaxeHns

g & = - | g
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13.1. 3ANNYCK MOHUTOPUHTA

1
Haxwmre I , YTOGbI 3aNPOrpaMMMpoOBaTh MOHUTOPYHT.

A Eo L 1 2602261714 ¢ O%e i)
Pexxum QuickStart gns 3anycka 3a- [ B PAGVK KOHTPOMA ]
nporpaMMMpOBaHHOIO MOHUTOPUHIa
B KOHurypauum (§ 3.10.7) B TeueHne

cnepytowmx 10 cekyHA. KoHcburypaupns < EN50160.LV > @
Hauano 26/02/26 17:17 o
— [1nst HACTPOWMKMN MOHUTOPUHTA.
Konew 26/02/26 17:18
Ums MONITO1

1151 U3BMEHEHMWs1 KOH(UrypaLuu.
A curypau [ns 3anycka HaCTPOEHHOro MOHUTO-

\ pUHra Ha TeKyLLeM aKpaHe.
y ) 5w 5/
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KoHdurypaumsi no3sonsiet onpeaenuThb:

m CTaHAapT, No KoTopoMy ByaeT OCyLLeCTBNATLCA MOHUTOPWHE, UMK €ro Nonb30BaTeNbCKY0 BEPCUIO,

m JaTy 1 BpeMmsi Hayana MOHUTOPUWHra, KOTOpble MOXHO YCTaHOBUTb He paHee, YeM Yepe3 MUHYTY Mocre TeKyLLEero MOMeHTa BpeMEHH,
® [JaTy ¥ Bpemsi OKOHYaHUS MOHUTOPWHTA,

®m  Ha3BaHWe MOHUTOPWHra.



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 — 26/02126 1746 & Cv g
[ =] WbBPE)KMMEO)KMHAHVLH ]
X yKasblBaeT, YTo 3anuch 3anporpammu- =
pOBaHa, HO eLLe He Hayanachb. Kordpurypauus EN50160_LV a
YKa3blBaET, YTO 3aMNCh BbINOMHSAETCS. Hauano 26/02/26 1717
KoHet 26/02/26 17:19 |
Uwms MONITO1
[ns ocTaHOBKM TeKyLLEen 3anucu.
& =D /2] B o
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AN =2 @ 2602126 1747 & ¥ w)
(B BHReNHsETCS KOHTPOMb )

3anuch BbIMOMHAETCA. —| — XO;I1 BbINOJTHEHUA 3aNnUcu.

KoHdurypauus EN50160_LV o
Hauano 26/02/26 17:17
Kohew 26/02/26 17:19 | —1

Nma MONITO1

= H [
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lo

13.2. C[TIUCOK LUMKNNOB MOHUTOPUHIA

Haxmute Ha B Onga npoCcMoTpa BbIMONMHEHHbIX LIMKIMOB MOHUTOPUHIa.

16/01/2510:47 & O5¥5

N ED
( B cnucok sATMCE# B PEXVME KOHTPONS

ypOBeHb 3anoJiHeHUA nNnamMaTn.

MONIT02 14/01/25 16:19 > 14/01/25 16:20 ,_'
Wwmsa, nata u Bpemda Havana, ——
MONITO1 16/01/25 10:32 > 16/01/25 10:33
[ara 1 BpeMsi OKOHYaHus
MONIT03 16/01/25 10:41 > 16/01/25 10:45

LMKINa MOHUTOPUHIa.

| [Ons ynanewus BblGpPaHHOro

[na npocmoTpa pasHbiX CTpaHuy,. N LIMKIIa MOHUTOPUHra.

BN

&1

[ = [ ol
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Ecnu koHeuHasi faTa BblAeneHa KpacHbIM LIBETOM, 3TO O3HAYaET, UTO 3anuch He yAanoch 3aBepLUNTL B 3a4aHHYH0 KOHeYHYyo aaTy. Ytobbl
unu obpatutecs k § 20.12.

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

YT06bI CTEPETL CPa3y BCE LMKIbI MOHUTOPUHTA, cM. § 3.5.



13.3. “TEHUE OAHHbIX LUUKITA MOHUTOPUHTA

Bb|6ep|/|Te MOHUTOPUHTI OANA YTEeHUA U3 CMUCKa U HAaXXMUTE KHOMKY NoATBEepXAeHUA Q, 4YTOObI OTKPbITb €ro.

Hwxe npuBegeH npymep akpaHa.

=2 C———— 1 601251050 < ~de

[ 5  NAPAMETPHI 3ATIUCH

USER1 @

[ns npocmoTpa 3anvcy TpeHOoB.

[lns npocmoTpa onepauuii novcka
nepexoAHbIX NPOLECCOB.

[nsa npocmoTpa npeogoneHun
NOPOroBbIX 3HAYEHUN \

msa

Hauano

BanporpamMmmMupoBaHHbIi OCTaHOB
KoHeL| TPeBOXHOrO curHana

OHeL| NepexoaHoro npouecca

~"  KoHeu TpeHaa

3

TPEBOXHbIX CUTHAsOB. n A L

MONITO03

16/01/25 10:41

16/01/25 10:45

16/01/25 10:45

% Wwmsa, nata Hayana n gata

OKOHYaHuA aHanusa.

|- / O3Ha4aeT, 4TO MOHUTOPUHT COOT-

BETCTBYET BbIGpaHHOM KOH(MrypaLmm.

03HayaeT, YTO MOHUTOPUHT He COo-
OTBETCTBYET BblOpPaHHOW KOHUrypa-
umn.

YT1obbl NPOCMOTPETL aHanma.
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YT06bI NPOYECTb AaHHbIE LIMKNa TPEBOXHOM CUrHanm3auum, cM. § 12.3.
YT06bl NpoYeCTb AaHHbIE MOUCKa NepexodHbIX npoueccos, cM. § 10.3.
YT06bI NPOYECTb 3anuch TpeHAoB, cM. § 9.3.

HaxmuTe , YTOGbl NPOCMOTPETHL aHanM3 MOHUTOPUHIA B BUAE NaHenu MHCTPYMEHTOB. AHanM3 OCTYNeH TOMNbKO MOCcHe 3aBepLueHust
MOHUTOPUHTra.

w =D 26/02/26 1652 & (%o w)

(=9 wonmos

Mposans! x MpepbiBanHus Bui6pochi x RVC
6 0 1

npo6nembl npobnema npoBnema

AucBanaxc TapmoHukn Mepuatue VRMS
npobnema npoBnema npoGrema

x x
gl [ Vv -X-
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A &2 26002126 1658 © %o w3
( =9 wonTos user1[ 2 )
F M VRMS
0 0 0
npoBnema npobnema npobriema A
Yacrora ARMS TapmoHmki A v
0
npoGnema
X X v % %
e [@ V -x- N T
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Haxmute A V¥, 4T06bI NPOCMOTPETL npedblayLine nnu cnegyrwme sanemMeHTbl naHenm NHCTPYMEHTOB.

Haxmute @ @ 4YTOObI NEPENTM K NpeablayLLUM UK CrieayoLwmm Tunam coobiTUiA.

Manenb MOHWUTOPUHIra COCTOUT U3 Pa3NINYHbIX COoObITWIA:

npoBarbl HanpskeHus V',
nepebou Unu oTKIOYEHUS _x_,

nepeHanpskeHusi !\

ObIcTpble n3meHeHusa HanpsixeHunsa (RVC) -J—
ancbanaHc mexay kaHanamm "T!,

rapMOHVIKI HaMPSHKEHNst ,

dnvkep (MepuaHue) » ,

CpefHekBagpaTUYHOE 3HaYeHne HanpskeHnst VRMS,
cpefHekBagpaTUYHOE 3HaYeHne Toka ARMS,
yactoTa Ny,

rapMOHUKMN TOka

CobbITns MOryT ObITb

KpacHbIMW (HECOOTBETCTBYOLLMMMU),
3eneHbIMN (COOTBETCTBYHOLLMMM),

UM cepbiMU (NapameTp He NOANEXUT MOHUTOPUHTY).



Mpwn HaxkaTuK Ha coBbITUE UMM HA COOTBETCTBYHOLLYI (DYHKLIMOHANBHYHO KIaBuLLYy YCTPOMCTBO OTOGpaxxaeT NoApOoGHYH MHOPMaLMIO.

Hwxe npuBeaeHbl NpUMepbl 9KPaHOB.

'U' NN PYHKLMOHAIBbHYIO KIaBuLLly.
Mposanbl HanpsbkeHns V| 1oCTyn yepes akpaH
W= 26/0212617:07 & O WD) N s 26/0212617:00 ¢ Ovs @D
( =2 woniTos USER1 (' MONIT03 - Mposansi USER1
or: 16/01/25 10:41 TecT He npoiineH
Mpoeans! 6 K« 16/01/25 10:45 6 npoGnems:
Hacrpoiiku OCHOBHbIE MOMEHTbI Aara Bpews  TlponomkuTensHocrs (s| 3uaueHme OwwGia (%)
Onexrpuveckoe coequHene:  3-basHan S-NOBOIHER  Mitk, 0CTAF0uHOR SHavenie: 0,000V iz e DexD ot #ilo
F: 50Hz Maxc. Ammrenstocts: 1.9°8 16/01/25 10:42:08.525 0.030 161.999 296
:x:zzxzj:z::z Z 2‘:.;‘:; 16/01/25 10:42:09.881 1.249 196.026 14.8
Iopors (%): 5; 40; 70; 80; 90; 16/01/25 10:42:13.143 0.991 196.158 14.7
g::zp:‘;o;mz(;zs} 200; B00; 1000; 5000; CORRY: 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 v x b3 % x v b3 %
(=] <1 [ UV Xx- N =i (=] <1 [ VUV _=X=' N =i
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Ha atux 3KpaHax 0T06pa>|<aeTc;| CMNCOK NMpoBanoB HAMPAXeHU4, 06Hapy)KeHHbIX M 3anncaHHbIX BO BpeMA MOHUTOPUHra. To ecTb namepe-

HUS1, KOTOPbIE NMPEBbLICUN NMOPOrOBblE 3HAYEHWS], YCTAHOBIEHHbIE B BbIGPAHHOM B HACTpOMKax cTaHaapTe. OTu cobbITUSA NpeacTaBneHbl
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-.

w =J 13/03/2510:04 ¢ O w =4 13/03/2510:00 & O
( =2 wmoniTos USER1 ((=X— MONIT03 - Mpepimarms USER1
/ or: 16/01/25 10:41 Tect npoiiy
MpepbisaHus 3 16/01/25 10:45 0 npo6nema
Hacrpoiikn OCHOBHbIE MOMEHTbI
3-chaaan 5-np

F: 50 Hz

HomuransHoe sHaverme V: 230V

‘HomisrarisHoe sHavenme U: 400V

Ti1H. KOPOTKES HHTE pnTenbHocTs, 1 mi =

oo omevnsomp rarcers. i Tecr npoitaen

opor (%): 3%

® ® v ® ® 2 ® v ® ®

[ (gl [[® VvV _Xx= N [ <€l [ V x='n '
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Ecnn B KaTeropuun Het cobbITuIA, onucaHue u Ta6n|/|ua nycThbl.



14. CHUMOK 3KPAHA

KHonka No3BONSET AenaTh CHUMKM 9KpaHOB M oToBpaxaTb COXpaHeHHbIe N306paxeHus.

CHumkm coxpaHsitotca Ha SD-kapTe B katanore 8345\Photograph. Vx Takke moxHo cuntath Ha MK ¢ nomowsto nporpammbel PAT3 mnu
ycTponcTea YteHusa SD-kapT (He BXOAMT B KOMMIEKT NOCTaBKM).

14.1. CHAMOK 3KPAHA

YTtobbl CoenaTb CHUMOK 9KpaHa, y Bac eCTtb 2 BO3MOXHOCTMU:

m  BbinonHuTe gonroe HaxaTtne KHOMKu n y,qepx(msaﬂTe €€ B HaXXaToM [MOJTOXXeHUU.

CwumBon B CTPOKe COCTOAHUA CTAHOBUTCA XKeNTbiM , a 3ateM YepHbIM . Torga Bbl MOXeETE OTNYCTUTb KHOMKY .
m  HaxwmuTte Ha cumBon B CTPOKE COCTOAHUA B BerHeVI YacTtu gucnnes.
CwvmBon B CTPOKEe COCTOAHUA CTAHOBUTCA XENTbIM , a 3aTteM cepbiM.

[lns 9kpaHOB, KOTOPbIE MOTYT MEHATLCA (KPMBbLIE, MOACYETLI), AENaAETCA CEPUS U3 HECKOSTbKMX CHUMKOB 3KpaHa (Makcumym 5). 3atem Bbl
MOXeTe Bbl6paTh TOT CHUMOK, KOTOPbI BaM GOrbLLE BCErO NOAXOAUT.

Me)K,qy KaXXgblM CHUMKOM HeOﬁXO,EI,I/IMO noaoXxgaTb HECKOJIbKO CEeKyHO — BpeMd, KOTopoe Tpe6yeTc;| ana nx 3anumcn un Ha To, 4TOObI
cumBon B CTPOKEe COCTOAHUA CHOBa CTall CepbIM.

KonunuyecTBo CHMMKOB aKpaHa, KOTOpoe MOXeT 3anucaTb Npnbop, 3aBncuT OT 06bema namsaTn SD-kapThbl.
Pa3mep oTaenbHbIX CHUMKOB (CTaTUYHBIN 3KkpaH) cocTaBnseT npumepHo 150 K6, a HECKOMNbKMX CHUMKOB (M3MEHSIEMbIN 9KpaH) — NPUMEPHO

8 M6. O10 03HavaerT, 4To Ha SD-KapTy, BXOOALLYH B KOMMJIEKT NOCTaBKK, NOMeLLlaeTCA HECKOJIbKO TbiCAY CHUMKOB 3KpaHa.

Cwm. § 3.5 anga nonyyeHnst MHGoOpMaLmm KacaTtenbHO NpoLeaypbl NOSIHOMO yaaneHus cogepkumoro SD-kapThbl Unu ero YyacTu.

14.2. YMIPABNEHUE CHUMKAMU SKPAHA

[nsa Bxona B pPeXnmMm CHUMKa 3KpaHa, BbIMOJTHUTE KOPOTKOE HaXaTue KHOMKU

ES 19/0412109:41 & O

(B> crmcok CHUMKOB 3KPAHA )
L 08/0421 09:36 o) [ 08/04/21 10:04
L 08/04/21 09:36 0 08/04/21 11:44
L 08/04/21 09:36 &  08/04/21 12:15
£ 08/04/21 09:37 Lhm_ 3HaYkK yKasbiBakoT, B KAKOM
0 oeloa2t 10:03 0 080421 1233 pexume Obin caenaH CHUMOK 3KpaHa.

Onsa NPOCMOTPa pasHbIX CTPAHUL. | ) 080421 10:03 L. 0804721 12:52
418
g  [®
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14.2.1. OTOBPAXXEHME CHUMKA 3KPAHA

[ns oToBpaxeHuss CHUMKa 3KpaHa BbIGEpUTE €ro U HaXXMUTE Ha KHOMKY NOATBEPXKAEHNS & 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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15. C[IPABKA

KHonka NO3BOJIAET MOJTy4UTb CNpaBKy O beHKLlI/IﬂX KHOMOK U CMMBOMax, UCNoJIb3yeMbIX B TEKYLLEM pexnme nHaukauumn.

Hwxe npencTaBneH npMmep akpaHa CrnpaBky B peXume MHAMKaUMM nokasaTenei MOLHOCTU:

w 26/02/26 1643 ¢ b0 m)

Bbi3oB pexumMa. A OT06pa3nTL 3HAUEHNS MOLHOCTY
PF  Oto6pa3uts npon3BoaHbIE BENMUMHBI MOLLHOCTI
@ OTobpaxeHUe M3MepeHUi ABUraTens

MpeaycmoTpeHbl 3 CTPaHMLbI CrpaBki. |

N

B B @
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Ha nepBow cTpaHuLe yka3bliBaloTCs ABe BO3MOXHble (PYHKLUUN. Ha BTOPON CTpaHuLe OnMCbIBaOTCA PYHKLUUM MHOUKALMK, @ Ha TPETbeN
yKa3bIBalTCHA 3HAYEHUS CUMBOJIOB.

A W 08/07/25 1544 © Ok m)

w 0BI07125 15:45 & & w0

MepeiiTh k NpeabiayLeMy/cneayioLLemMy 3HaueHuio unbTpa AKTMBHasi MOLLHOCTb

AV

2 Cymma 3HaueHuid, U3MepeHHbIX Ha kaxaoi dase PeaKTUBHaS MOLLIHOCTb
®  KaHan He HacbllLeH
(-]
]

MOLLHOCTb HEMMHENHBIX NCKaXKeHNIA
BeposTHoe HacblleHNe KaHana HeakTvBHas MOLLHOCTb
OT06pa3nTs NOMeTKy

mzupvﬂ

MonHas MoLHOCTL

B & ®

B B &
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Hwxe npeacTtaBneH npMmep akpaHa crnpaskv B pexume popMbl curHana:

F.Jas) 08107725 1547 © (¥ w3 &
RMS ®opma curiana ¢ CK3 u12f
THD &opma curiana ¢ THD

08/07/25 16:49 &  Odsn )
OcHOBHOE HanpskeHne

@12 V3amepeHne dhasbl Mexay L1 n L2
CF  ®opma curHana c KoathuumeHToM aMnauTyas (M1k-hakTopom) Uz

KoaththuumueHT HeCUMMETPUM HaNPsHKEHUIA NO 6BpaTHON NOCNeaoBaTENbHOCTU
Oto6pas3ute MAX, RMS, MIN, PK + 1 PK-

Uo KoaththMumeHT HECMMMETPUM HaNPSKEHWI MO HYNEBO NOcNeaoBaTenbHOGTM
B Hanp: , ToKa U M HbIE BENUYUHBI V¢

%  OT06pa3nTb BEKTOPHYIO AnarpamMmy Al;
,e YMeHbWwnTL
9

OCHOBHOE HanpsikeHne

OcHoBHoIA TOK

QVA  Yron casura Mexay HanpseHUem i TOKom
YBenuuuts ax Koachh1umMeHT HecumMMeTpum TOKOB No o6paTHoOl NnocneaoBaTenbHOCTU

8o  KoadpchmumeHT HecuMMeTpUM TOKOB No 06paTHOI NocnesoBaTensHOCTU

B B & & & B B & & @&
PucyHok 165
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16. MIPUKINNAOHAA MPOIrPAMMA

16.1. PYHKLMNOHAJIbHbIE 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.

16.2. MOJTYYEHUE 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

16.3. 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).

— Q)

—_—
DDDD

<
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|
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 ¢ nomoLubtio nporpammel PAT3 nnu yctponctea YteHns SD-kapT

(He BXo4MT B KOMMMEKT nocTaBkum). YTobbl n3Bnedb KapTy namsaTtu n3 npubopa, cm. § 3.5.

(]
1 || Ansncnonb3osaHusa nporpammel PAT3 obpallaetech Kk cnpaske Ui pykoBOACTBY MO 3KCMyaTauum.




17. TEXHUWYHECKUE XAPAKTEPUCTUKH

Mpnbop CA 8345 cepTndmumpoBaH Ha NnpeaMeT cooTBeTcTBUst cTanaapty MOK 61000-4-30, peaakuums 3, MNMonpaska 1 (2021) B oTHoLLe-
Hum knacca A.

17.1. PACYHETHbIE YCITOBUA

Bnusiowasn BenuunHa PacueTHble ycnoBus
TemnepaTypa oKkpyxatoLlen cpeabl 23+3°C
OTHOCUTENbHAasA BNaXHOCTb 40-75%HR
ATmocdepHoe aaeneHne 860-1060 rlMa
YCnoBusi Okpyxatolliei <1 B/m o1 80 0 1000 My
cpens! OnekTpuyeckoe none <0,3B/mor1pmo2IlTy

<0,1BMoT2p802,7 1Ty

<40 A/m B pexxume DC (3emHoe mMarHuTHoe rnone)
< 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 CuvHycovganbHbI curHan
YacToTa anekTpoceTu 50+0,5Tuunnmm60+£0,5Ty
U, £1%
AmMMnuTyaa HanpskeHus dasHoe HanpsbkeHve B avanasoHe ot 100 go 400 B

JInHenHoe HanpsxxeHue B gnanasoHe ot 200 go 1000 B

dnunkep 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,

TpU4eckol cucTeMbl -
30-1000 mBCK3 6e3 nocrt. coctaBnsioLlen
BxofHoe HanpsxeHne Ha Knemmax Toka m 1Bcka<=>A O

nol

(oatumkm 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. cocTaBnsawLLein
m  117,3 mkBck3 npu 50 Ny <=> 3 ACK3
m 3,91 mBcka npum 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° (aKTVBHbIE MOLLHOCTb U 3HEPrUst)

Yron cagura a3
A ® 90° (peakTBHbIE MOLLYHOCTb U 3HEPrus)

KoadhuumeHT HanpspkeHns 1
KoadhduumeHT ToKa 1
. HanpsbkeHuns N3MepeHHbIE (He BbIYMCIEHHbIE)
Hactporika npubopa
[atumkn Toka peanbHble (He CbIMUTUPOBAHHbIE)
BcrnomorarenbHoe HanpsXeHve nuTaHus 230B + 1% nnn 120 B £ 1%
Mporpes npubopa 1y
Tabnuya 1

1. 3HadeHns A NpuBedeHbl B HMxXecneadytowen 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 ¢ knaccom A (A) @ | ctBum c knaccom A (A) @
100 14,14-16,97 30A
AmpFlex® A193 n MiniFlex MA 194 1000 141,42-169,71 300A
10 000 1414,21-1697,06 (" 3000 A ™M
Knewm J93 3500 1650-1980 1800
Knewwn C193 1000 471,4-565,7 500
Kneww PAC93 1000 471,4-565,7 500
Knewwm MN93 200 94,28-113,1 100
Kneww MINI94 200 94,28-113,1 100
Knewwn MN93A (100 A) 100 47,14-56,57 50
Kneww E94 (10 mB/A) 100 47,14-56,57 50
Kneww E94 (100 mB/A) 10 4,714-5,657 4
Knewwm MN93A (5A) 5 1,768-2,121 2
ApanTep 5 A TpexdasHbi 5 1,768-2,121 2
Apantep Essailec®5A TpexdasHbii 5 1,768-2,121 2
Tabnuya 2

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

Knacc-A

X Anom

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,,<10A =>CF =35
10 A< Anom => CFKnacc—A =

3: 3HadeHne CK3 nonHow kommepyeckon wkanbl RMS BbiGupaeTcs B npeaenax nonHom TEXHUYECKON LUKarbl.

17.2. ANEKTPUYECKUE XAPAKTEPUCTUKH
17.2.1. XAPAKTEPUCTUKMN BXOA HATMPSKEHUSA

Pabounin gnanasoH

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

BxoaHown nmnepaHc
MocTosiHHas neperpy3ka
BpemeHHasa neperpy3ska

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

17.2.2. XAPAKTEPUCTUKUN 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




17.2.3. NTONOCA NPOMNYCKAHUA U YHACTOTA ANCKPETU3ALUN

Mpnbop BkMNOYaeT PUNLTPbI, NCKIOYaKOLLME 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 crnegyoLye:

m 88 kl'u 1 400 ThiC. BbIG./C (16 BUT) ANA KAHANOB HaMPSXKEHNS

m 20 k'y 1 200 TbIC. BbIG./C (18 BUT) ANA kKaHanNoB Toka

m 200 kl'y 1 2 MBbI6./c (12 61T) AN GbICTPLIX NEPEXOAHbLIX NPOLIECCOB

[ina MeTponorMmn ncnonb3yTes 2 notoka AaHHbIX: 40 Teic. Bbl6./c 1 512 BbIO./N. (BLIGOPOK 3a Nepuog,).

m  ®dopwma curHanos - Pexxum RMS:
m  Ounbtpel 3U, 4V, 4A: notok 512 BbIO./n.
m Ounbtpbl L1, L2, L3, N: notok 512 BbI6./N., 3@ UCKMOYEHNEM KPUBBLIX MUHUMArbHbLIX M MakcumarsbHbIx 3HaveHui: 400 Thic.
Bbl6./c V 1 U, 200 Thic. BbIO./c ons |.

m  Popwma curHanos - Pexxum Min-Max:
m  U3mepenus B pexxume RMS: notok 512 BbI6./n.
m  U3meperus B pexumax Max, Min: notok 40 TbiC. Bbl6./C
m  V3mepeHus B pexumax Pk+, Pk-: notok 40 Tbic. Bblb./c (06beanHeHne Ha nHTepsane Bpemenn 10/12 nepunogos / 200 mc) nnm
notok 512 512 BbI6./n (06beanHeHne Ha HTepeane Bpemenn 150/180 nepuogos / 3 ¢)
m [lepexoaHble npouecchi:
m  Ounbtpel 3U, 4V, 4A: notok 512 BbIO./n.
m Ounbrpbl L1, L2, L3, N: notok 512 BbI6./N., 32 UCKMOYEHNEM KPUBBLIX MUHUMAarbHbLIX U MakcumarbHbIx 3HaveHui: 400 Thic.
Bbl6./c V 1 U, 200 Thic. BbIO./c Ans |.
m  VmnynbcHas BonHa: 2 MBbli6./c/500 He (dbopma curHanos u cobbitust), Ao 12 kB
m [lyckoBson Tok:
m  KpuBble: notok 512 Bbi6./n.
m  V3mepeHus: notok 40 Teic. BbIB./C (M3MepeHust B pexume RMSY%)
fapmoHukm: notok 512 BbIG./n.
MowHocTb 1 aHeprusi: NnoTok 40 Tbic. BbIO./C
TpeHabl U TpeBOXHbIE curHanbl: 512 Bbl6./N. unun 40 Tbic. BbIO./C, B 3aBUCMMOCTU OT BEMNUYNH:
m  CpegHekBagpaTtuyHble 3HaveHus, nukep, tan @, rapMOHUKM, UHTEPrapMOHUKN, HECUMMETPUS, HENMMHENHbIE UCKaXeHWs:
notok 512 BbI6./n.
m [IpoMblWneHHasn YacToTta, U3MepeHne MOLLHOCTM 1 dHeprn: notok 40 Teic. BbIG./C



17.2.4. XAPAKTEPUCTUKUN NPUBOPA (BE3 TOKOBOI'O OATYMKA)

17.2.4.1. Tokn n HanpsikeHUs

Owana3oH M3MepeHuUs 6e3 NnpuMeHeHus

KoadhchuLMeHTa Pa3pelueHue gucnnes MakcumanbHas
W3mepeHne (C eAMHNYHBIM KO3 hULMEHTOM) (c eANHNYHBbIM OCHOBHas
Kko3adppuLneHTOM) MOrpeLHocTb
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,,)
Hanpsiketve 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 © V50
cbrmkepa (P.) 0,000 12,00 4 paspsiga +5%
Cepbe3HOoCTb AnUTENbHON 03bl hnu- 0,000 12,00 © 4 paspsiaa +59%
kepa (P,)
+(1% + 5 emp)
- CF<4
MLepztsp (ClF) 1,000 9,999 4 paspsiaa
(HanpskeHns 1 Toka) +(5% + 2 emp)
CF=4




Ouana3oH uamepeHusi 6e3 NpMMeHeHus

RN

koachcpuumeHTa Pa3pelueHune gucnnes MakcumanbHas
W3mepenue (C eAMHNYHBIM KO3 hULMEHTOM) (c eANHNYHBbIM OCHOBHas
ko3 cbmumneHTOM) NorpeLHoCcTb
MuHuMyM Makcumym
50,00 A 1649 A 4 paspsiga +(0,5% + 200 mA)
Knewwm J93 165,0 A 1980 A 4 paspsiga +0,5% ©
1981 A 3500 A 4 paspsiga +(0,5% + 1A)
1,000 A 47,13 A 4 paspsiga +(0,5% + 200 mA)
Knewm C193 o7 ©)
Knewy PAC93 47,14 A 565,7 A 4 paspsiga +0,5%
565,8 A 1000 A 4 paspsiga +(0,5% + 1 A)
500,0 mA 9,427 A 4 paspsiga +(0,5% + 20 mA)
Knewm MN93 9,428 A 113,1A 4 paspsiga +0,5% ©
113,2A 200,0 A 4 paspsiga +(0,5% + 200 mA)
500,0 mA 4713 A 4 paspsiga 1(0,5% + 20 mA)
Knewwm E94 o ©
(10 MB/A) 4,714 A 56,57 A 4 paspsiga +0,5%
56,58 A 100,0A 4 paspsiga +(0,5% + 200 mA)
20,00 mA 471,3 mA 4 pa3psga +(0,5% + 2 mA)
Knewwn E94 o ©
(100 MB/A) 471,4 mA 5,657 A 4 paspsiga 1+0,5%
5,658 A 10,00 A 4 paspsiga +(0,5% + 10 MA)
100,0 mA 4713 A 4 paspsiga 1(0,5% + 20 mA)
Tok, CK3 @ '(<1“on“*:) A 4T14A 56,57 A 4 paspsiaa £0,5% ©
56,58 A 100,0 A 4 paspsiga +(0,5% + 200 mMA)
Kneww MN93A (5A) 5,000 mA 176,7 mA 4 paspsiga 1+(0,5% + 2 MA)
Apantep Ha 5 A 176,8 mA 2,121A 4 paspsiga +0,5% ©
Apantep Essailec® 2,122 A 5,000 A 4 paspsiga £(0,5% + 2 MA)
50,0 mA 9,427 A 4 paspsiga (0,5 % + 20 mA)
Knewwm MINI94 9,428 A 113,1A 4 paspsiga 10,5 % ©
113,2A 200,0 A 4 paspsiga +(0,5 % + 200 mA)
AmpFlex® A193 10,00 A 141,3A 4 paspsga +(0,5% + 3 A)
MiniFlex MA194 1414 A 1697 A 4 paspsiga +0,5% ©
(10 kA) 1698 A 10000 A 4 paspspa +(0,5% + 3 A)
AmpFlex® A193 1,000 A 14,13 A 4 paspsiga +(0,5% + 0,5A)
MiniFlex MA194 14,14 A 169,7 A 4 paspsiga +0,5% ©
(1000 A) 169,8 A 1000 A 4 paspsiga +(0,5% + 0,5A)
AmpFlex® A193 100,0 mA 1,413 A 4 paspsiga +(0,5% + 100 mMA)
MiniFlex MA194 1,414 A 16,97 A 4 paspsiga +0,5% ©
, paspsga +(0,5% + M
(100 A) 16,98 A 100 A 4 0,5% + 100 MA
Knewwm J93 50,0 mA 5000 A 4 paspsiga +(1% + 1A)
Knewwn PAC93 1A 1300 A ™ 4 paspsga (1% + 1A)
[OCTOSIHHbIV TOK Kneww E94
(1) 0,
(DC) (10 MBJ/A) 200 mA 100 A 4 paspspga +(1% + 100 MA)
Knewwm E94 ) o
(100 MB/A) 20 MA 10A 4 paspsiga +(1% + 10 MA)
Tabnuya 3

HanpsikeHus B AvanasoHe ot 10 go 150 % ot U

B] ons nuHenHbIx HanpsbxeHun (U).

din’

[Mpun ycrnoBmm, YTO 3HAYEHMSA HANPSDKEHUS MEXAY KaXX40N KNeMMOK 1 «3emnen» He npebiwatT 1000 Beka.
OrpaHnyeHne onsi BXOAOB HaMpPsbKeEHUS.
CyMmapHOe cpefiHeKBapaTUYHOE 3HaYeHNe U CpefHEKBaApaTUYHOE 3HAYeHWE NepBOI rapMOHIKM.
CymMMapHoe cpeiHekBaapaTUYHOE 3HaYeHME 1 CpeiHEKBAAPATUYHOE 3HAaYeHME NEPBOI rapMOHKKKU. HeonpeaeneHHOCTb yka3aHa ans
npu atom U, € [100 B; 400 B] ans dasHbix HanpsbkeHnid (B) u U, e [200 B; 1000

CTUYHYIO CUTyauuto U, crnegoBaTeribHO, HE UMeKoT yCTaHOBJ‘IeHHOVI HeonpeaeneHHOCTU N3MepeHns.

OcHoBHas HeonpeaeneHHOCTb U3MepPEHUiA, oTBevatoLas knaccy A, coctaensieT + 1%.

MpenenbHble 3HaveHs, ykasaHHble B8 MOK 61000-3-3: P, < 1,0 n P, < 0,65. 3Ha4eHua cBbiwe 12 He npeactasnsoT cobon peanu-




17.2.4.2. Toka3aTenu MOLWHOCTU U IHEPrumn

[vana3oH namepeHus 6e3 npMMmeHeHUs
ko3adpcpuumeHTa

PaspelwueHune gucnnes

MakcumanbHasi OCHOBHasA

Usmepenue (c eAMHNYHBIM KO3 PULIMEHTOM) (c ennHMUHBIM ™ NOrpeHOCTL
MuHuMyMm Makcumym KoadhpuumenTom)
+(1% + 10 emp)
|cos ¢| 20,8
Bes Flex 1,000 BT ©® 10,00 MBT @ 4 paspsiga ©
AKTVBHas +(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 eMp
MOLLHOCTb 0,2 < |sin ¢| < 0,51 THD < 50%
Q)@
1 HeaKTVBHas i(1,5(;%5+ II'OH%Mp)50°/
® sing|=20,5n <
(N) QmpFlex 1,000 Bap © 10,00 MBap @ 4 paspsiga © Isin ¢l 2
iniFlex +(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 +(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)
MoLuHoCcTb NoCTOSAHHON ® © 5 o
cocransiowel (Pdc) 1,000 Bt 6,000 MBT 4 paspsiga +(1 % + 10 emp)
) +(1,5% + 10 emp)
KoadbdpuumeHT mowyHoctn (PF) 1,000 1,000 0,001 |cos @] 2 0,2
+(1% + 10 gl\gp)
cos 9| 20,
Bes Flex 1 BTy 9999 999 MBTy © makc. 7 ungp © | ol
+(1,5% + 10 emp)
AKTUBHaS 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% + 10 emp
3Heprus 0,2 < |sin ¢| <0,5 1 THD <50%
(E,) @
1 HeaKTUBHas! i(1,5(;%5+ II'OHT:)Mp)SO"/
@ ® sin@|=0,5un <
&) Ar_onIex 1 Bap-y 9999 999 Meap-y © Makc. 7 uncp © Isin @l 2
MiniFlex *(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 4

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).

17.2.4.3. BennunHbl, oTHOCALLMECH K MOLLHOCTAM

[vana3oH nsmepeHus

MakcumManbHass OCHOBHas

1: |tan @| = 32,767 cootBeTcTBYET ¢ = £88,25° + k X 180° (rae k — HaTypanbHoe Lenoe 41cno)

17.2.4.4. BennuunHbl, cBA3aHHbIE C U3MEPEHUAMM ABUraTens

N3mepenne PaspelueHne aucnnes
MuHumym Makcumym norpewHocTb
Yron capura a3 mexay 179.9° 180.0° 0.1° 490
nepBbIMU rAaPMOHUKaMMn ’ ’ ’ -
cos ¢ (DPF, PF,) -1,000 1,000 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%
Mo Hanps>KeHWHo (U, u,) 0.00% 100,00 % 0.01% +0,5% ecnm u,nnn u, > 10%
o N o +0,15% ecnm a,nmnn a, < 10%
HecnmmeTtpus no Toky (a,, a,) 0,00 % 100,00 % 0,01 % +0,5% ecrv a, i a, > 10%
Tabnuya 5

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 0,0 % 100,0 % 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 140,0 Nm 4 paspsiga +10 %
MOMEHT
MexaHnyeckas MOLLHOCTb 40,00 W 1,400 MW 4 digits +11 %
Tabnuuya 6

[Buratenb JOImKeH paﬁOTaTb He MeHee 2 4YacoB B pexunme NOCTOSIHHOM Harpy3ku 1 B HOMUHarlbHbIX YCITOBUAX.
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7.2.4.5. TapMOHUKHM

U3mepeHune

[Avnana3oH namepeHus

PaspelwueHune gucnnes

MakcumanbHasi OCHOBHasA

MuHumym Makcumym norpewHocTb
0,1%
KoadhduupmeHT rapMoHumK o 1500 %f 7, < 1000% o
HanpsbkeHus (T,) 0.0% 100,0 %r 1% +(2,5% + 5 emp)
T 21000%
0,1% +(2 % + (n x 0,2%) + 10 emp)
KoathduumeHT rapmoHuk Toka (T,) 00 % 1500 %f 7, < 1000% ns25
s (]
(6e3 Flex) 100,0 %r 1% +(2% + (n x 0,6%) + 5 emp)
1.2 1000% n>25
0,1% (2% + (n x 0,3 %) + 5 emp)
KoadhdpuumeHT rapmoHuk Toka (T, ) 00 % 1500 %f 7, < 1000% ns25
(AmpFlex® n MiniFlex) e 100,0 %r 1% +(2% + (n x 0,6%) + 5 emp)
T 2 1000% n>25
KoadhduumeHT HenmHeNHbIX
LITEEETT (U1D)) . 0,0 % 999,9 % 0,1% +(2,5% + 5 emp)
(NpviBedEHHbIN K MepBON rapMOHUKE)
HanpsbKeHus
+(2,5% + 5 emp)
ecrmVnz1,t <(100 + n) [%]
KoathduumeHT HenMHeNHbIX unm
uckaxeHu (THD) (npuBeaeHHbI 0,0 % 999,9 % 0,1% (2% + (n,,, * 0,2%) + 5 emp)
K nepBoW rapMoHuke) Toka (6e3 Flex) n_ <25
2% + (n,, * 0,5 %) + 5 emp)
nmax > 25
+(2,5% + 5 emp)
ecrmVnz1,t <(100 + n?) [%]
KoathdunLMeHT HENMMHENHBIX unm
nckaxeHui (THD) (npuBeaeHHbIV
K NepBoii rapMOHMKE) Toka 0.0 % 999.9 % 0.1% 2% + (n,,,, * 0,3 %) + 5 emp)
(AmpFlex® u MiniFlex) Ny S 25
(2% + (n,, * 0,6 %) + 5 emp)
n_>25
KoathdunLMeHT HENMMHENHbIX
ST (Al 0.0 % 100,0 % 0,1% £(2,5% + 5 emp)
(npviBeaeHHbIN Kk curHany 6es
MOCT. COCTaBMALLEN) HANPSHKEHNSA
+(2,5% + 5 emp)
ecrmVnz1,t <(100 + n) [%]
KoathdULMEeHT HENMMHENHBIX wnm
nckaxeHun (THD) (npmBeaeHHbIN o o o
Kk curHany 6es NocT. CocTaBnsIoLLen) 0.0 % 100,0 % 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
(
ecmVnz1,t <(100 + n?) [%]
KoadhdUumeHT HeNMMHENHbIX unu
nckaxeHuin (THD) (npuBegeHHbI o o o
K curHany 6es MocT. COCTaBMsIoLLEiH) 0.0% 100,0 % 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,;;%) + 5 ewmp)
n_<
KoadhduumeHT notepb 1,00 99.99 0,01 max
oT rapmoHuk (FHL) (10 %+ (n_, % 0,7 %) + 5 emp)
Ny > 29
5%+ (n,,, %04 %)+5ewvp)
n.. <25
dakTop K (FK) 1,00 99,99 0,01
10 %+ (n_,, %X 0,7 %) + 5 emp)
Moy > 29
ST G G MY 179° 180° 1e +(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.




ﬂua(nasou M3MepeHus PaspelieHue aucnnes
C €ANHUYHbIM MakcumanbHasa ocHoBHas
LT koadhpuumeHTom) K;:;‘;zﬂutlet::w norpeLHocTb
MuHuMyMm Makcumym
HanpsixeHue | cbasHoe 2,000 B 1000B ™ 4 paspsiga +(2,5% + 1 B)
rapMOHWUKM,
CK3 .
(Ne nopsika | MHewHoe 2,000 B 2000B ™ 4 paspsiga +(2,5% +1B)
22)
Hanpsixenue | dasHoe (Vd) 2,000 B 1000B ™ 4 pa3psiga +(2,5% +1B)
NCKaXeHNS, B
nNUHelHoe , paspsiaa (2,5 %
CK3 (Ud) 2,000 B 2000B ™ 4 +(2,5% +1B)
Knewuw J93 1000 A 3500 A 4 paspsiga n<25:+(2% + (nx0,2%) +1A)
" ,
H 4 paspsga n>25:+(2% + (n x0,5%) + 1 A)
Knewwm C193 1.000 A 1000 A 4 paspsiga n<25:%(2% + (nx0,2%) + 1 A)
Knewwu PAC93 ' 4 paspspaa n>25:+(2% + (n x 0,5%) + 1 A)
Kneww MNG3 200.0 mA 200.0 A 4 paspsga n<25:+(2% + (nx0,2%) +1A)
' ' 4 paspsapaa n>25:+(2% + (n x 0,5%) + 1 A)
Knewwm E94 4 paspsga n <25: (2% + (n x 0,2%) + 100 mA)
(10 mB/A) 500,0 mA 100,0A
4 paspsiga n>25: (2% + (n x 0,5%) + 100 MA)
Knewm E94 4 paspsiga n < 25: (2% + (n x 0,2%) + 10 MA)
20,00 mA 10,00 A
(100 mB/A) 4 paspsna n > 25: (2% + (n x 0,5%) + 10 MA)
Krewm MN93A 100.0 mA 100.0 A 4 paspsga n < 25: (2% + (n x 0,2%) + 100 mA)
1:’;‘ . (100 A) ' ' 4 paspsiga n > 25: (2% + (n x 0,5%) + 100 MA)
rapMOHUKM,
CK3 ® Kneu MN93A (5 A) 4 paspsiga n<25:£(2% + (n x 0,2%) + 10 MA)
(Ne nopsiaka Apantep Ha 5 A 5,000 mA 5,000 A
22) Apantep Essailec® 4 paspsiga n>25:+(2% + (n x 0,5%) + 10 MA)
4 paspsiga N<25:%2 %+ (nx0,2%) +1A)
Knewwm MINI94 50,00 mA 200,0A
4 paspsga n>25:+2%+(nx0,5%)+1A)
n < 25:
il MADS 10,00A | 1000KA " paspnn £(2% + (0 X 0,3%) + 1A+ (AIRMS? X 0,1%))
iniFlex , ,
(10 kA) 4 paspsina n > 25:
(2% + (n x 0,6%) + 1 A+ (AfRMs® x 0,1%))
n < 25:
ﬁnm?;g mj%i 1,000 A 1000 A 4 paspana £(2% + (1 x 0,3%) + 1A + (AfRMS® x 0,1%))
1000 A ’ n >25:
( ) 4 paspana +(2% + (n x 0,6%) + 1 A + (ARMS® x 0,1%))
AmpFlex® A193 4 paspsiga n < 25: +(2% + (n x 0,2%) + 30 emp)
MiniFlex MA194 100,0 mA 100,0A
(100 A) 4 paspsga n>25: +(2% + (n x 0,5%) + 30 emp)




1:

[uana3oH M3MepeHus P
"u (c eAVHNYHBIM R MakcumanbHasi OCHOBHas
3mepenne koadhpuumeHTom) K;:;‘;zﬂutlet::w norpeLHocTb
MuHuMyMm Makcumym
Knewm J93 1,000 A 3500 A 4 paspsiga i((nmm x 0,4%) + 1A)
Knewwm C193 1,000 A 1000 A 4 paspsga .
+((n__x0,4%)+1A
Knewwu PAC93 200,0 mA 200,0 A 4 paspspaa (e ) )
Knewwm MN93 200,0 mA 100,0 A 4 paspsga i((nnm x 0,4%) + 1A)
Knewwm E94 20,00 mA 10,00 A 4 paspsiga
(10 mB/A) .
+((n__ x0,4%) + 100 mA
Knewwm MNO3A 5,000 mA 5,000 A 4 paspsiga (e ) )
(100 A)
50,00 mA 200,0A 4 paspsiga
R PaspAA +((n__ x 0,4%) + 10 MA)
(100 mB/A) 10,00 A 10,00 kA 4 pa3psiga max
Igiamemﬂ Knewm MNO3A (5 A)
CK3 (Ad) @ Apantep Ha 5 A 1,000 A 1000 A 4 paspsiga £((n_ . X 0,4%) + 10 mA)
ApanTep Essailec®
Knewm MINI94 100,0 mA 100,0 A 4 paspsiga i((nm x 0,4%) + 1A)
AmpFlex® A193
MiniFlex MA194 10A 10 kA 4 paspsiga *((n__, x0,4%) + 1A)
(10 kA)
AmpFlex® A193
MiniFlex MA194 1A 1000 A 4 paspsiga £((n, X 0,4%) + 1A)
(1000 A)
AmpFlex® A193
MiniFlex MA194 100 mA 100 A 4 paspsga £((n,,, X 0,5%) + 30 emp)
(100 A)
Tabnuya 7

2: CpefHekBagpaTUyHOE 3HAYEHWe NEPBO rapMOHWKM.

3:

m:

17.2.4.6. KoacpcpmumeHThbI TOKa U HanpsikeHUs

N2 — 9TO MakcuMarnbHbIM NOPAAOK, AN KOTOPOro KOG(*)Q)I/ILWIGHT FAPMOHUKUN HE PaBHAETCA HYIHO0.

1:

Koadbcdpmument MuHnmym Makcumym
100 9999900 x \3
HanpspkeHne = EEe—
1000 x V3 0,1
Tok ™ 1/5 60 000/1
Tabnuya 8

Tonbko ang knewen MN93A Ha 5 A n agantepoB Ha 5 A.

Mpy ycnoBum, 4To 3HA4YEHNSA HANPSHXKEHNS MEXAY KaXaon KneMmon 1 «3emnen» He npesbiwatot 1000 Beka.




17.2.5. XAPAKTEPUCTUKUN OATYNKOB TOKA

CpenHekBagpaTtuyHas norpeLlHOCTb U3MEPEHNS Toka U ha3oBasi NOrPeLLHOCTb AOMKHbI MPUOaBNSATLCS K MOrpeLLUHOCTSIM npubopa Ans

M3MepeHMl7I, B KOTOPbIX UCMOJIb3YTCA U3MEPEHUA TOKA: MOLLHOCTU, SHEPIruu, KOSd)CbVILI,VIEHTOB MOLLHOCTHU, TAHFEHCOB U T. .

Tun gaTtumka

CK3 Toka
npwu 50/60 'y (ARMS)

MAKCUMATNBHAS
HEONPEAENEHHOCTb
nePu 50/60 Ny

MakcumanbHas
MorpeLwwHocTb ANna @
npwu 50/60 Ny

100A:[5A... 120 A] +(1,2% + 0,05 A) +0,5°
100 A:[0,2A ... 5A] +(1,2% + 0,05 A) -
AmpFlex® A193 1000 A: [100 A ... 1 200 A] +(1,2% + 1A) +0,5°
MiniFlex MA194 1000 A: [1A... 100 A] +(1,2% + 1A) -
10 kA: [500 A ... 12 000 A] +(1,2% + 5 A) +0,5°
10 kA : [20 A ... 500 A] +(1,2% + 5 A) -
[50A ... 100 A] +(2% + 2,5 A) +4°
gggg*;‘ — [100 A ... 500 A] +(1,5% + 2,5 A) +2°
[500 A ... 3500 A] +1% +1,5°
[1A..50A] +1% -
'fggg*: Gl [50 A ... 100 A] +0,5% +1°
[100 A ... 1200 A] +0,3% +0,7°
[1A...100A] +(1,5% + 1A) +25°
'1(3884/‘: FACRE [100 A ... 800 A] +2,5% +2°
[BOO A ... 1000 A] + 4% +2°
[05A...5A] +(3% + 1A) -
Knewm MNO3 [5A...40A] +(2,5% + 1A) +5°
200 A [40A ... 100 A] (2% + 1 A) +3°
[100 A ... 240 A] +(1% + 1A) +2,5°
Kneww MN93A [0,1A..5A] (1% + 2 MA) +4°
100 A [5A...120 A] +1% +2,5°
Knewwm MN93A [0,005A ... 0,25 A] +(1,5% + 0,1 MA) -
5A [0,25A...6A] +1% +5°
Kneww E94 [0,5A ... 40 A] +(4% + 50 MA) +1°
10A [40 A ... 100 AnvkoBoe] +15% +1°
fg‘;”*” e [0,1A ... 10 AnkoBoe] +(3% + 50 MA) +1,5°
gneu.wl MINI94 [0,05A ... 10 A] £ (0.2% + 20 mA) +1°
00 A [10A ... 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°
[1A..6A] +0,5% +0°

B naHHoM Tabnuue He yunThiBaeTCS BO3MOXHOE UCKaXKeHne namepeHHoro curHana (THD) no npuynHe donamnyecknx orpaHnyeHnin TOKOBOro

Tabnuya 9

Jartyvka (HacblWweHne MarHMTHONM Lenu nnu anemeHTa ¢ addgpexktom Xonna).
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OrpaHunyeHus gatumkoB AmpFlex® u MiniFlex
Kak 1 Bo Bcex gaTymkax Ha oCcHoBe nosica PoroBckoro BbixogHoe HanpsikeHve aatymkos AmpFlex® n MiniFlex nponopumoHansHo YacTtoTe.
CWrbHbIN TOK BbICOKOW YaCTOTbl MOXET HacbILLaTb TOKOBbIN BXOA4 NpubopoB.

Bo n3bexaHne HacblweHnsa Heobxogumo cobnogath creaytLlee yCrnoBue:

n=co
Z . 11<1 .
n=1

loe | — ananasoH TOKOBOro AaTymka

nom

N — NopAA0K rapMOHUKA.
|n — 3Ha4dyeHue ToKa AOJ1d rapMOHUK N-ro nopsdaka

Hanpumep, Avana3oH BXOQHOO Toka NiaBHOro perynsitopa AomkeH 6biTb B 5 pa3 Hike BbIGpaHHOMO AnanasoHa Toka npubopa. Perynsitopbl
C BOMTHOBbIM MaKeToOM C HeLenbIM YUCIOM NEPUOAOB HECOBMECTUMBI C AaTymkamu Trna Flex.

[aHHoe TpeﬁoBaHme HE Yy4YUTbIBAET OrpaHn4YeHne nosiocbl NponyckaHunA anGOpa, YTO MOXET NPUBECTU K APYITM ombkam.

17.2.6. HEONPEQEJNNIEHHOCTb YACOB PEANIbHOIO BPEMEHMU
HeonpeneneHHOCTb YacoB peanbHOro BpeMeHu cocTaensieT Makcumym 80 ppm (ans 3-neTHero npubopa, Ucnonb3yemoro npu temnepa-
Type okpyxatowen cpeapl 50 °C).

[nsa HoBoro npubopa, ncnonb3dyemoro npu temnepatype 25 °C, gaHHasa HeonpeaeneHHoOCTb cocTasnsieT He 6onee 30 ppm.

17.3. KAPTA-NAMATHU

B komnnekT noctasku npubopa CA 8345 Bxoant otdhopmaTupoBaHHasi SD-kapTa Ha 16 6.
B 3aBucumocTy ot o6bema namsit Ha SD-kapTax MOXHO XpaHUTb:

276 4T6 1616

PasnunyHble dyHkumm 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 onepauui noucka ne- [ m 210 onepauun noucka ne- | m 210 onepaumn noucka ne-

pexofHbIX NpoueccoB u 5 pexofHbIX NMpoueccoB u 5 pexoaHbIX mpoueccos u 5
ornepaumii noucka UMnynb- onepaumii noucka UMMynb- ornepauuii novcka UMnynb-
CHbIX BOSH CHbIX BOJTH CHbIX BOSH

m 1 3axBaT MyckoBOro Toka B | m 1 3axBaT MycKoOBOro ToKka B | m 1 3axBar 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 TpeHOoB Bcex na- | m 1 3anucb TpeHaoB Bcex na-
pameTpoB 3a 20 4yacoB ¢ pameTpoB 3a 6 gHEeWN C WH- pameTpoB 3a 40 gHen ¢
WUHTEepBanom Bpemexu 3 ¢ TepBanom BpemeHu 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. BpeMeHun 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
m 210 onepauun noucka nepexofHblx npouec- | m 210 onepauyunin noucka NepexofHbIX NpoLec-

COB 1 5 onepauuii nomcka UMMynNbCHbLIX BOMH CoB 1 5 onepauuii nomcka UMMynbCHLIX BOSH
m 1 3axBaT NycKOBOro ToKa B pexvume m 1 3axBaT NyCKOBOroO TOKa B pexumMe
RMS+PEAK — 10 MuH RMS+PEAK — 10 MuH
m 1 3anucb TpeHOoB Bcex napameTpoB 3a 84 | m 1 3anucb TpeHOOB 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 ctangapty EN 50160.

Yem MeHbLUMI NHTepBan BpeMeHN 1 DonbLUy ANUTENBHOCTb 3anncy Bbl BolbupaeTe, Tem bonbluero pasmepa oyayT dannbl.



17.4. UCTOYHUK NUTAHUA
17.4.1. 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. § 18.3).

17.4.2. BHELWUHUA UCTOYHUK MUTAHUA

Mpunbop CA 8345 MOXHO NOOKMIOYNTL K BHELUHEMY UCTOYHWUKY MUTaHUS Anst 3KOHOMUM 3apsaa Unm noasapsaakn akkyMynaTopHoun 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

90-264 B npu yactote o1 0 o 440 Iy

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 +8%

BbixogHas MOLLIHOCTb makc. 40 BT 30 Bt

Pasmepsbl

160 x 80 x 57 mm

220 x 112 x 53 mm

Macca

okoro 630 kr

okorno 930 kr

Pabouas temnepartypa

o1 0 go +50 °C, oTHocuTenbHasa BRax-
HocTb oT 30 go 95% 6e3 koHaeHcaL

oT -20 go +45 °C, oTHocuTenbHas BRnax-
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.




17.4.3. ABTOHOMHAA PABOTA

TunoBoe notpebrneHne Toka npubopa coctaenset 750 MA. 3To oTHocuTcAa K gucnneto, SD-kapTte, GPS, coeanHenuto Ethernet, WiFi,
a Takke MCTOYHUKY NUTaHUS 4aTYMKOB TOKa B Criydyae HeobxoanmMocTu.

[OnutenbHOCTb aBTOHOMHOW paboThbl cocTaBnsieT NpubnuanTensHO 6,5 YacoB NpU NOMHOCTBIO 3apsKEHHOW akKymynsaTopHon Gatapee
1 BKITFOYEHHOM aucnnee. Ecnu agncnnen BbIKMOYeH, BpeMsi aBTOHOMHOWM paboTbl COCTaBNsieT NPUMeEPHO 8 4acos.

17.5. AUCNIEWN

Ivcnnen npeacraenset cobow XKK-gucnnen ¢ aktveHon matpuuen (TFT) co cneaylowymmn xapakTepucTukamu:
m avaroHanb 18 cm unu 7 AronmMoB

pa3petueHne 800 x 480 nukcenen (WVGA)

262 144 upeToB

CBeTOAMOAHas MoAcBeTKa

yron o63opa 85° Bo Bcex HanpaBneHnsax

17.6. YCJTOBUS OKPYXAIOLLEW CPEQbI

yCTpOIZCTBO AOJKHO NCNOoNb30BaTbCA MNpu crieayownx yenosuax temnepartypbl 1 OTHOCMUTENbHOWN BIAXHOCTU:

1 = PacyeTHbI AnanasoH.

%HR 2 = Pabouunii ananasoH.
3 = YcnoBus xpaHeHns ¢ akkyMynaTopHou 6atapeen.
4 = YcnoBus xpaHeHns 6e3 akkyMmynsTopHon 6atapen.
95 |- \
S I IS PP SR RN
7 3 2 1 4
404 -f---------F------3---e---
] Lo
I I
I I
7 1 1
I I
1 I I
5 - -
T T T T T T T I L T T T T T OC
-40 -20 -5 0 20 26 40 50 70

PucyHok 168
[ns ncnonb3oBaHWs B MOMELLEHUSX.
BbicoTa Hap ypoBHEM Mopsi:
Okcnnyatauus <2000 m

XpaHeHue <10 000 m

CTteneHb 3arpsis3HeHus: 3.

17.7. MEXAHNYECKUE XAPAKTEPUCTUKH

Paamepsbi (LU x I" x B) 200 mm x 285 MM x 55 mm
Macca OKOMoO 2 Kr
Oucnnen 152 mm x 91 mm (graroHanes 7")

CreneHb 3aWwuThbl

m |IP54 cornacHo MOK 60529, korga 3akpbITbl 5 KpbiLLek M3 arnactomepa v K 9 knemmam He NogcoeauHeHbl MpoBoaa.
m |P20 Ha ypoBHe M3mepuTENbHBIX KNIEMM, KOr4a Nnpubop BKIOYEH.

m |KO06 cornacHo M3K 62262, kpome aucnnest.

McnbiTaHne Ha NPoOYHOCTL Npu NageHun 1 m cornacHo M3K 60068- 2-31.
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17.8. COOTBETCTBUE MEXAYHAPOOHbIM CTAHOAPTAM
17.8.1. 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 o6pasyeT 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.

17.8.2. 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 8345 BeINONHAET criegyoLne 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).
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17.8.3. 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, in
AMNNUTYAa HanpsKeHUst NMTaHns [10%; 150% [ U, £0,1% U, Udi €[200 B: 1000 B] (U)
e 0,2-10 + 5% U, <[100 B; 400 B] (V)
dninkep din
PP, 0,2-10 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 1 nepwog
Amnnutyaa [110%; 200% ] U, +02% U,
[MNepeHanpspkeHne Havano - 2 nepuoga Uy, <[100 B; 400 B] (V)
peHanp 2 Nepvon U, <[200 B; 1000 B] (U)
[nuTenbHoCTb >, nepvoga 1 nepwog
- <5%U,,
[MpepbiBaHUS HanpsXkeHns Havano - Y nepuoga U,, €[100 B; 400 B] (V)
S . 2 IePYoA U, €[200 B; 1000 B] (U)
[OnuTtenbHOCTb =% nepuoga x 1 nepvog 1 nepwopg
0,
HecummeTtpusa HanpsbkeHun (U, U,) 0,5-5% (a6coni+-o?’H105e/03HaL|e- Uy, €[100 B; 400 B] (V)
P P 02 (abcontoTHoE 3HaveHne) Hie) U, €[200 B; 1000 B] (V)
[0,1% ; 16°>A>] })/1/U1 NV + 5%
FapMOHUKY HaNpsKeHUs he[0 : 50] U2 1% Uy, U,, €[100 B; 400 B] (V)
(Vegn/Uegn) ’ [0,1% : 16%] V./U. nV__/ R U,,, €[200 B; 1000 B] (U)
U < 10/1 U1 sgh +0,05% U,
sgh 0 ~din
[0,1%;10%] V. /U, nV ./ + B9
2 1% U 5% :
MHTeprapMOHUKN HanpspkeHns he[0 : 49] Uig,h 0 Yiin U, €[100 B; 400 B] (V)
(Vigg/Yign) ' [0,1%;10%] V,/U,uV,__/ o U, €[200 B; 1000 B] (U)
isg +0,05% U,
U§,qh <1% Udin dn
[3%r; 1-5%]rU in +5%
CwrHanbl nepegauun (MSV) [0Tu ;3 KUl U,, €[100 B; 400 B] (V)
P [1%;3%] U, £015% U U, €[200 B; 1000 B] (U)
[0 My ; 3 KMy =50 Han
Hauano - Y nepuoga
BbICTpble M3MEHEHNS HAMNPSPKEHUSI [IMTEenbHOCT _ 1 nepvon U <[100 B: 400 B] (V)
(RVC) % 69 5 U, " <[200 B; 1000 B] (U
VRMSY2/URMS 2 AU, [1%; 6%] Uy, +02%U,, an I ’ 1U)
AU_ [1%;6%] U, £02%U,,
[10%; 100%] cpenHekBa-
ApaTUYHOrO 3HaYeHusi B
AmnnuTyga Toka npegenax noriHom Tex- +1% Cwm. Tabnuua 2
HUYECKON LKanbl Toka
(knacc A)
lnZ3% 1 +5%
FapmoHuky Toka (I ) hel0 ; 50] . om
¢ Ly <3% 1 +0,15% 1
lon Z23% 1 +5%
WnTeprapmorunyeckue Toka (1) he[0; 49] = . o
¢ IEQ_h <3%Il.. +0,15% 1
0,
0.5-5% +0,15%
Hecvmmetpus Toka (a,, a,) (abcontoTHoe
=2 (abcontoTHoe 3HaveHne) nom
3HayeHue)

Tabnuya 10
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17.8.4. MAPKUPOBKA COINMACHO M3K 62586-1

Mapkuposka PQI-A-P| o3HavaeT:

m  PQI-A: npubop koHTpons KayecTBa aneKTpoaHeprum knacca A
m  P: nopratuBHbI n3ameputenbHbI Npubop

m |: AndA ucnonb3oBaHnsa B NOMELLEHNSX

17.9. ANEKTPOMAIrHUTHAA COBMECTUMOCTDb (3MC)

[Mpunbop oTBevaeT TpeboBaHmam ctaHgapta MOK/EN 61326-1.

m [pnbop npegHasHayeH Ans NCNonb30BaHMS B NPOMbILLIEHHOW cpeae.

m [lpnbop oTHocuTCA K kKnaccy A.

m  [laHHbIZ Npnbop He NpeaHasHayYeH ANs NCNoNb30BaHUst B XKUMON Cpeae 1 MOXET He obecneynTb Hagnexallyto 3almTy paguonprema
B TaKMX YCMOBWSIX.

YT0 Kacaetcs gatymkoB Toka AmpFlex® n MiniFlex:

®  [PU HaNM4MKn U3Ny4aemMoro 3MeKTPUYECKOro Nons MoXeT HabnogaTbcst BnNusiHve (abCcontoTHOE) Ha pe3ynbTaT BblYUCneHns koaddu-
LMeHTa HeMMHENHbIX nckaxeHun Toka (THD) Ha ypoBHe 2%.

m  MpU HaNM4YMM HABOAMMOrO PaAMOYaCTOTHOrO NOMs MOXET HabnoaaTbCa BNMSHME Ha pe3ynbTaT BbIYMCIIEHUSt CpeaHEeKBaApaTUYHOIO
3HayeHus Toka Ha ypoBHe 0,5 A.

® [PU HanNM4YMM SMEKTPOMAarHUTHOrO MOSst MOXET HabnoaaTbCsl BNMSHWE Ha pe3ynbTaT BblYMCIEHUS CPeQHEKBaAPaTUYHOrO 3Ha4YeHNs
TOKa Ha ypoBHe 1 A.

17.10. PAOUOUINYYEHUE

[MpnbBopbl cOOTBETCTBYIOT TPEeOOBaHUSAM AMPEKTMBLI N0 pagnoobopynoBaHunto RED 2014/53/UE n HopmaTtuHbiM aktam FCC.

Mogynb WiFi cootBeTcTBYET HOpMaTuBHomy gokymeHTy FCC 3a Homepom XF6-RS9113SB.

17.11. GPL-KOA

MpenoctaBnatoTCs UCxoaHble kodbl NporpamMmmHoro obecneveHust no nuueHsmn GNU GPL (General Public License):
https://update.chauvin-arnoux.com/ca/CA8345/OpenSource/CA834x_licenses_list.zip
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18. 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.

18.1. YACTKA KOPIYCA

OTcoegnHuTe OT an6opa BCE NOAKITHYEHNA U BbIKIMKYNUTE ero.

McnonbayiTe 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.

18.2. OBCNNY XUBAHUE 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.

18.3. BAMEHA AKKYMYNATOPHOW BATAPEMU

[aHHbIN Npnbop OCHaLLEH crieLmnanbHON 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— - =" = =" =]

Pucy+ok 169

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 170
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PucyHok 171

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 HAXXKMUTE Ha Hee, NoKa He YCIbIlnTe LWen4yoK 3allenkmBarulierocd mexaHmama.

B crnyyae oTcoeauHeHust akkyMynsiTOpHoW 6atapew, faxe ecrnv He NPoM3BoAUNach ee 3amMmeHa, Heo6X0aAMMO BbINOSHUTL NOMHYHO
L | 3apsiaky. D70 HyXHO ANsi PacNo3HaHMs NIPUGOPOM COCTOSIHIS 3apsiaa akkyMymSITOPHOW GaTtapeu (MHAhopMaLnsi, KOTopast TepsieT-

CS NPU OTKIHOYEHUN).

18.4. KAPTA NAMATHU
Mpunbop nogaepxusaeT kapTel namsaTi Tuna SD (SDSC), SDHC n SDXC.

YT06bI M3BNeYb SD-kapTy 13 npubopa, cm. § 3.5.

YcTaHOBUTE 3aLUMTY KapTbl NAaMsATV OT 3anucy npu ee ussredeHnn us npméopa. CHUMUTE 3alUMTY KapTbl OT 3anucu, Npexane Yem ycra-
HOBUTb Ha3aj ee B CroT npudopa.

KapTa namsiTv He 3awyuiLeHa /

001«

KapTta namsatu 3awmiieHa /

>
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YUTo6bl M3BMNEYL KApPTy NaMsiTV U3 COTa, OTKPOMTE KPbILLKY U3 anactomMepa.

1
W3BreknTe KapTy, crieqys npoueaype, onvcaHHom B § 3.5 (QJ', % H é).
HaxmuTe Ha kapTy namsTu, 4Tobbl BbIHYThL €€ U3 croTa.

QUALISTAR CA 8345

Class# "POWER & QUALITY ANALYSER

OO
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YT06bI YCTaHOBUTb Ha MECTO KapTy NamMATU, 3aBUHbTE €€ B CJ10T, NOKa OHa NOJTHOCTbLIO HE Bovget BHYTPb. SaropaeTCH KpaCHbIVI CBETOBOW

MHOMKaTop.
3aTeM CHOBa 3aKpoWiTe KPbILLKY U3 3racToMepa.

18.5. OBHOBJIEHUE BCTPOEHHOIO MO

B NOCTOSIHHOM CTpeMeHnn NpeaoCTaBnsATs MakCMMaribHO BbICOKUI YPOBEHb 0GCHYKMBaHWS, o6ecrnevnBasi Bbicokue paboune xapakre-
PUCTUKI 0BOPYAOBAHMS U MAOS B HOTY C TEXHUYECKMM NPOrpeccoM, komnaHus Chauvin-Arnoux faeT BO3MOXHOCTb 0GHOBUTL BCTPOEHHOE
nporpaMmmHoe obecneyeHne AaHHoro npubopa v GecnnatHo 3arpy3unTb HOBYIO BEPCUIO, JOCTYMHYHO Ha Hallem Beb-caiiTe.

Appec Hawero Beb-cavTa:
www.chauvin-arnoux.com
B pasgene «Mogaepxka» wenkHuTe Ha «3arpy3ka NO» 1 BBeante Ha3BaHue npunbopa.
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Bbl MoXeTe BbINONMHUTL 0GHOBMEHNE HECKOMbKMMM Criocobamu:

m  [MogkntounTe npubop k MK ¢ gocTynom kK MHTEPHETY ¢ nomoLbio kabenst 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

QUALISTAR CA 8345

Class# POWER S QUALITY ANALYSER

(G0 | G0 G0 | G G [ G [ [
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YT06bI ycTaHOBUTL OOHOBMEHME, CM. § 3.8.

OGHOBNEHNE BCTPOEHHOIO NPOrpamMmMHOro obecneyeHns 06yCroBneHo ero COBMECTUMOCTLIO C annapaTHoW Bepcuen npnbopa. 3T1a Bepcust
yKa3saHa B HacTpoukax npubopa, cMm. § 3.6.

- O6HoBneHne BCTpoeHHoro MO MOXeT NPMBECTM K yAareHno BCEX AaHHbIX M3 HEKOTOPbIX HACTPOEK, TaKMX Kak Npodunn nonb3o-
1 | sareneit unu uMKnbI 3anKceil, 3anporpaMMupoBaHHble Ha Byayliee. He BbinonHsAnTe 06HOBMEHNWE, €CIU 3aMnMCK HAXOAATCS B pe-
XUMe 0XXnaaHusi, a nocrne obHoBMeHns y6eamTech B NpaBUibHOCTM AaHHbIX B HACTPOKaX.
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19. 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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20. 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.

20.1. OBO3HAYEHUA

O603Ha4yeHue

OnucaHue

O6o3HavaeT V, U nnu 1.

Howmep casbl unu kaHana.

MHOEeKC MFHOBEHHOro oTcyerta.

[Nopsiook rapMOHUYECKOWN NN MHTEPrapMOHUYECKON NOArpynnbI.

O6Luee yMcno oTHETOB B Npeaenax ANMTeNbHOCTU BPEMEHHOIO UHTepBana U3MepeHust.

Yucno nepronos.

MrHoBeHHOe 3Ha4eHmne oT4yeTa C MHOAeKCoM n kaHana L.

CpepnHekBagpaTUyYHOE 3Ha4YeHne rapMOHUYECKO Noarpynnel nopsigka h kaHana L, no HanpshkeHunto/Toky.
= KBaApaTHbIA KOPEHb U3 CyMMbl KBaApaTOB cpedHeKBagpaTUYHbIX 3HaveHui 3a N = 10 unu 12 nepnogos rapmo-
HWYECKOW COCTaBMNSAOLWEN 1 ABYX NPUMBIKAIOLLUX K HEN CEKTParnbHbIX 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),

20.2. OB bEOWUHEHUE PE3YNIbTATOB U3SMEPEHWU 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.



otn n3mMepeHuda KOM6VIHI/IpyI'0TC)'-I, 00beauHSAITCS 1 ANst HAX CTaBATCA METKU BpeMeHn B 3aBUCUMOCTU OT Bbl6paHHOFO 0b6begnHEHHOro
WHTEpBala BpeMeHu:

m  10/12 nepuogos / 200 mc
m  V3mepeHus Ha nHTepsane 10/12 nepuogos: 06beauHeHHbIn nHTepsan 10/12 neproaos 3a 10 cekyHa, 10 MyHYT, 15 MUHYT, 2 Yaca
m  M3mepeHus Ha nHTepsane 200 Mc: Benu4mHbl ¢ YactoTton otcdeToB 40 Thic. oTcd./c 3a 10 cekyHa, 10 MuHYT, 15 MuHyT, 2 yaca

m 150/180 nepuopgoB /3 ¢
m  U3mepeHus Ha nHTepBane 10/12 nepnonos: o6beanHeHne 15 pesynstaTtoB M3amepeHuin Ha nHTepsane spemenn 10/12 neprogos.
Mpwu 3anucax TpeHOoB BCneacTBue nepexopa oT uHTepsanos B 3 ¢ K MHTepBanam B 150/180 nepnogoB crnyyariHbin 06beguHeH-
HbI MHTEpBan MOXET BkMtoyaTh 6onblue nnm mexblwe 10/12 nepnogoB. OTO KacaeTcs TOMbKO pexnuma TPEHAOB, pesynbraThbl
nN3MepeHuii, oTobpaxaemble B peanbHOM BpeMeHu, Bceraa BkodatT 15 o6beamHeHuin.
m  U3wmepenns kaxable 200 mc: o6begmHeHne BenuymH ¢ Yactoton otcyetoB 40 Thic. otcy./c 3a 10 cekyHa, 10 MuHyT, 15 MUHYT, 2
Yaca

TPesynbraTbl BCEX M3MEPEHWIA, OTHOCALLMXCH K knaccy A, 06beAnHSAITCA Ha OCHOBE 3HaYeHWN, NonyyYeHHbIX Ha nHtepeane 10/12 ne-
proaoB (KOpeHb KBaapaTHbI U3 cpefHero apudMeTUYecKoro 3Ha4eHns KBagpara BXOAHOMo 3Ha4YeHnst), He3aBUCHUMO OT 06beVHEHHOIO
MHTepBarna BpeMeHMu.

Kpome Toro, B COOTBETCTBUM C Knaccom A npwu kaxaon 10-MUHYTHON OTMETKE NPOUCXOAUT CUHXPOHU3aumsa nHTepBanos BpemeHu 10/12
nepvogos 1 150/180 nepuogos, npuyem nHtepsan Bpemern 10/12 neprogoB NepekpbiBAETCA U 3aKaHYMBAETCA HOBbIM MHTEPBAaNoM
(nepekpbiTie 1) n nHTepBan BpemeHn 150/180 neprnogoB NepekpbIBAeTCs 1 3akaHYMBaETCA HOBbIM UHTEPBANoM (nepekpbiTue 2).

CuHXpOHM3auusa o6 beAnHEHHbIX MHTepBanoB ans knacca A (MK 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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20.3. DOPMVYIIbI
20.3.1. 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.



20.3.2. MTMKOBbIE 3HAYEHUS
Yorty = mﬂ?X(YL(n))

Yo = mmirn(YL (n)

20.3.3. MNK-®AKTOP

kaL

YerL = ¥
RMSL

Foe Y, = max(|Y,. [,[Yy.)

20.3.4. ONPEAENEHUA, OTHOCALUMECA K TAPMOHUKAM

Mopsigok rapmoHuku, h
OTHoOLEeHMe (Lenoe YMCIOo) YacToTbl FAPMOHUKM K OCHOBHOM 4YacTOTe CUCTEMbI 3NeKTPOCHabXeHUs. MpuMeHNTENbHO K aHanuay, Ucnosb-
3yloLLEMY ANCKPETHOEe npeobpasoBaHue Pypbe Npy CUHXPOHM3ALUN MeXy ny1 u f, (4acTota oTCYETOB), NOPAAOK rApMOHMKK h cooTBeT-
CTBYET CMNeKTPanbHONM COCTaBNALEN:
k=hxN
roe k = HOmMep cnekTpanbHOWM COCTaBMAOLLEN,
N =10 = yncno NnepnofoB OCHOBHOW YaCcTOTbl, COOTBETCTBYHOLLIEE BpeMeHHOMY uHTepBany namepenns TN npu yactote 50 Iu.
N =12 = yncno NnepnogoB OCHOBHOW YacTOTbl, COOTBETCTBYHOLLIEE BpeMEHHOMY UHTepBany namepenus TN npu yactote 60 IMu.

CpenHekBagpaTU4HOE 3HaYeHUE CNeKTpanbHOW cocTaBnsowen nopsigka k, Y.
CpenHekBagpaTUyYHOE 3HaYEHNE COCTaBMSAOLLEN, YacToTa KOTOpoW kpaTHa (nopsgok k) BenuunHe, obpaTHON 3HAYEHUIO ANUTENBHOCTU
BPEMEHHOIO MHTEpBana uamepeHus (Mpu aHanuse opmbl curHana).

20.3.5. CPEQHEKBAAPATUYHOE 3HAYEHUE FTAPMOHWYECKOW N UHTEPFTAPMOHWYECKOW NoArPynnbl

BenunumHbl paccunTbiBaoTCA B COOTBETCTBUM cO cTaHgapTom MOK 61000-4-7, pegakumsa 2.0, nonpaska 1, § 5.6.

CpepHekBagpaTU4HOe 3Ha4YeHMe rapMoHMYecKkon noarpynnol h:

CpeaHekBagpaTU4HoOe 3Ha4YeHne rapMOHNYECKOW MOArPYNbl PaBHAETCA KOPHIO KBAAPaTHOMY M3 CYMMbI KBAAPaTOB CPEAHEKBAAPATUYHBIX
3Ha4yeHu Ha BpeMeHHoM uHTepBane N = 10 nnu 12 neprogoB paccMaTpvBaeMor rapMOHUKK U 2 ABYX HEMOCPEACTBEHHO NPUMbIKAKOLLNX
K HEl cneKTpasnbHbIX TMHUIA (CNeKTpanbHble NMHUK, MOy4YeHHble NyTeM NpeobpasoBaHusa Pypbe ¢ uHTepBanomM Mexay Humu /10 nnmn 12).

— 2 2 2
Ysghb(h) - JY(I!.XII])—LL,N + y(hxmj,z..n + Y(hxlﬂ)-l—],L,N

rae Y, = CnekTpanbHas cocTaenstowas nopsaka k Ha kaHane L, paccuntanHas Ha uHtepsane N = 10 unu 12 nepvogos.

CpeaHeKkBagpaTU4HOE 3Ha4YeHUe UHTeprapMOHUYECKONM LLIeHTPUpOBaHHOM noarpynnbi h:
CpenHekBafpaTUyHOe 3Ha4YeHVe BCEX CEKTPanbHbIX COCTaBNAOLMX B MHTepBare 4acToT Mexay ABYMs NocrefoBaTeNbHbIMM rapMOHW-
YeCKUMU YacToTaMu, UCKMoYas CrekTpanbHble COCTaBnsoLmMe, HeNOCPeACTBEHHO NpuIieratLme K rapMOHUYECKUM YacToTaM.

YCnoBneHo, YTo CpeaHeKBaapaTUYHOE 3HAUYEHNE MHTEPrapMOHUYECKO LIEHTPUPOBaHHOM NOATPYNMbI MEXAY rapMOHUKaMU C NOPSAKOBLIMU
Homepamu h u h + 1 o6osHavaloT Y, |, Hanpumep, CPEAHEKBAAPATNYHOE 3HAYEHNE LIEHTPUPOBAHHON MOAIPYMMbI MEXAY rapMOHMKaMm C

nopsiakoBbiMu Homepamu h =5 1 h = 6 o6osHavatoT Yiegs:

— 2 2 2 2 2 7] 2
YisghL(h) - J}Ehxlﬂ)+2.L,N + Y(hx]ﬂ)+3.L,N + y(hxlu)+4.L,N + Y(hxlo)+5.1.,1\r + Y(hxlo)+s,1..1\r + Y(h)-(lﬂ)+7,L,N + Y(hx1ﬂ)+s,L.N

apmoHuyeckas WHTeprapMmoHuyeckas
nogrpynna LieHTpVpOBaHHas nogrpynna
h+2 h+4

BbIXxOAHOWM KOMMOHEHT
npeobpasoBaHus Pypbe

rlOpFl,CI,OK rapMOHUKN

h h+1 h+2 h+3 h+4 h+5 h+6
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20.3.6. KOQ®PULIMEHTbI TAPMOHUK U UHTEPTAPMOHMUK

BenununHbl paccunTbiBaOTCA B COOTBETCTBUM cO cTaHaapToM MOK 61000-4-7, pegakuus 2.0, Monpaska 1, § 5.6.

KoadbdpmumeHT rapmMoHuK, NpUBEeAEHHbIN K CpeaHEeKBaApaTUYHOMY 3HAYEHUIO 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 paccmaTpuBaemol rapMoHukm, 127.

Y.

isghL(

20.3.7. KOQO®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

20.3.8. HANPAXXEHUE NEPEOAYN CUTHAINOB B NIEKTPUYECKUX CETAX (MSV)

BenununHbl paccunTbiBatOTCA B COOTBETCTBUM O cTaHgaptom MOK 61000-4-30, pegakumsa 3.0 Monpaska 1 (2021), § 5.10 ans yactot

nynera gUCTaHUMOHHOIO yrnpaBlieHUA HXxe 3 klu,.

AMI'IJ'IMTyﬂ,y HanpsaXxeHuna curHana npu 3agaHHom Hecyu.lelh YacToTe nony4vatoT nyTemM BblHUCNIEHNUA KBAAPATHOIO KOPHA U3 CyMMbI KBaapaToB
yeTblpex cpeaHeKkBagpaTUYHbIX 3HAYEHUN MHTEPrapMOHUYECKUX HaMpPshKEeHUA, ONpeaerneHHbIX Ha Onmxanwmx Yactotax Ha WHTepBarne

BpemeHn 10/12 neprogos.

20.3.9. CYMMAPHbIA KO3®®OULMEHT FAPMOHUYECKUX MOATPYNM

BenuunHbl paccunTbiBatOTCA B COOTBETCTBMM cO cTaHaapTom MOK 61000-4-7, pepakums 2.0, MNonpaeka 1, § 3.3.3.

i, Ysgri(h)?
THDG, % = [=2=2 59~ ~
t A)f Ysghl,(l)z
21y n)2
THDG,%r = Yp=2 Ysgn(h)

(Y sgnr D2+ X3, Vg ()?)

20.3.10. N"CKAXEHUE

Yo = JZJEZ YsghL(h)z

20.3.11. K-©AKTOP U KOS®DPULMEHT NOTEPb OT TAPMOHUK

[laHHble BENUYMHbI OTHOCATCS TOSBbKO K TOKY M paccYMTbIBaOTCA B COOTBETCTBMM co cTaHaapTtom IEEE C57.110 B pegakumm 2004 roga,

§B.11§B.2.

K-pakTop (KF) — aT0 HOMUHabHOE 3HayYeHue, TPUMEHMMOE K TpaHCopMaTopy, ykasbiBatoLLee Ha ero NpUrogHOCTb A UCMONb30BaHMWS

C Harpyakamu, NoTpebnsioLMM HeCUHYCOUaarnbHbIE TOKM:

2
_ vhmax Ign(h) 2
KFL = Lip=1 I—th
R
loe I- HOMUHaNbHas cuna Toka TpaHcdopmaTopa

KoadhcuumeHT notepb ot rapmoHuk (HLF):
I
FHL, = Znsi Wi

h
Tmax iz, (h)

dakTop K (FK)
CHuxeHue knacca TpaHcgopmaTopa B 3aBUCUMOCTH OT rapMOHMUK:

FK, = |1 4 o (Zame ntxifum
=

h 2
1+e Ehzllax I (h)

Mme:e € [0.05;01]uqe[1.5;1.7]



20.3.12. NIPOMbILWUNEHHAA YACTOTA

BenununHa paccuntbiBaeTcs B cOOTBETCTBUM co ctaHaapTom MOK 61000-4-30, pegakumsa 3.0, Monpaska 1 (2021), § 5.1.1.

Wcnonbayetcs meton nepeceveHus 0. OnuTenbHOCTb 00beAUHEHUSA 3HAYEHUI NO BPEMEHU 3aBUCUT OT KOHdurypauum npubopa
(10-cekyHOHbIV MHTEPBAN BpemeHu Ans knacca A).

20.3.13. NTOCTOAHHAA COCTABNAIOLWASA

CpepHee 3HaueHne M oTcyeToB Y, .

Yy )
YDCL = =t DM

20.3.14. 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 3Ha4YeHns otcyeTa V unu | ¢ uHgekcom n kaHana L u M = Konn4ecTBo OTCYETOB 3a paccMaTpUBaembli
NPOMEXYTOK BPEMEHMW.

Py

CyMMapHasi akTUBHas MOLLIHOCTb:

20.3.15. AKTUBHASA MOLLUHOCTb NEPBOW TAPMOHUKU (Pp)

BenuunHa paccuntbiBaeTcs B COOTBETCTBUM co cTaHgapToMm IEEE 1459 B pepakummn 2010 roga, § 3.1.2.4.

AKTMBHasA MOLLHOCTb MEePBOWN rapMOHMKM Ha Kaxxaon dase:
M-1
p in=0 V(). I (n)
e M
Foe V, (n) n 1 (n) = MrHOBEHHbIE 3HAYEHMA OTCHETa C MHOEKCOM N HanpsaXeHWs 1 ToKa NnepBoi rapMoHUKK kaHana L n M = konuyecteo
OTCYETOB 3a paccMaTpyBaeMblil MPOMEXYTOK BPEMEHN.

CyMMapHas akTMBHasi MOLLIHOCTb NEPBOIi rapMOHIKN:
Py = Prpy + Prio + Prp3

MprmMeyaHue: AaHHblE BEMUYMHBI, KOTOPbIE UCMONbL3YHOTCS A8 pacyeTa ApYrux BeNUYuH, He 0ToGpaxaroTces.

20.3.16. PEAKTUBHAS1 MOLLHOCTb MEPBOW 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 @, . =ronmexay V, nl , Vunlnepsoi rapmoHukm kaHana L.

CymMMmapHas peakTvBHasi MOLLHOCTb NepBO rapMOHUKK:

Qr = Q11+ Q12 + Qi3

20.3.17. AKTUBHAA MOLLUHOCTb FAPMOHWKM (P,)

BenununHa paccuntbiBaeTcs B COOTBETCTBUM co cTaHgapTom IEEE 1459 B pepakummn 2010 roga, § 3.1.2.5.
3HayeHne akTUBHOWM MOLLHOCTU rapMOHWKM BKINOYAET B cebs1 NOCTOSHHYO COCTaBMSAOLLYIO.
AKTMBHas MOLLHOCTb rapMOHMKM Ha Kaxaon dase:

PHL:PL_PfL

CyMMapHaﬂ aKTUBHaA MOLLHOCTb rapPMOHUKN:
Pys = Pyi1 + Pyp + Py 3



20.3.18. MOLLHOCTb MOCTOSIHHOW COCTABNAIOLLEN (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

20.3.19. 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

20.3.20. HEAKTUBHAA MOLLHOCTb (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

20.3.21. MOLLHOCTb UCKAXEHWA (D)

MOLLHOCTb NCKaXXeHMs Ha Kaxaow dase:

D, = Jsf _PL2 - Q)EL = JNLZ - Q)%L

CyMmapHasi MOLLHOCTb UCKaXEHWSI:

DZ=JS§—P§—Q} =JN§—Q;’£

20.3.22. KOODOULMEHT MOLLHOCTU (PF), KOODPDULMUEHT MOLLHOCTU NEPBOU FTAPMOHUKHU (PF,)

BenununHbl paccunTbiBaoTCA B COOTBETCTBMU cO cTaHaapTom IEEE 1459 B pepakummn 2010 roga, § 3.1.2.16 1 § 3.1.2.15.

KoadhpuumeHT mowHocTn (PF) Ha kaxxgon dase:

PF, =§—i

CymmapHbI koadhprumeHT mowHocTn (PF):
P
PFy = 5

KoadbduumeHT casura chas (DPF) unu cos @, nnm koapduumeHT MOLLHOCTY NepBov rapmoHuku (PF,) Ha kaxnon dase:
P
DPF, = PFy, = cos(¢), = ;-
FL

CymmapHbIi koadbduumeHT casura das (DPF) unn cos @, nnm koadULMEHT MOLLIHOCTY NepBoi rapMoHuku (PF):
_ _ P
DPFy = PFyy = 5



20.3.23. 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

20.4. PJIMKEP (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 yCTpOI7ICTB.

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 obpaszom, npubop CA 8345 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 pacyeTta (cM. § 3.9.1): (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,

20.5. PACMNPEAEJIUTENIbHBIE CUCTEMbI, NOOAEPXXWUBAEMbIE MPUBOPOM

CwMm. cxembl nogknioyeHnn B § 4.4.
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20.6. TMCTEPE3UC

ncTepesnc — ato NpuMHUMN bunbTpaumum, NCNoNb3yeMbl B peXMME TPEBOXHOM curHanusauum (cMm. § 12) n B pexxmme nyckoBoro Toka
(cm. § 11). MNMpaBunbHas HacCTpPoOWKa 3HAYEHUS rMcTepesnca Nno3BOSET UCKIIOYNTL NOBTOPHBLIE U3MEHEHUSI COCTOSIHWSA, KOrda 3HavYeHue
nokasartensi \3BMepPeHUsi OCLUMNNPYeT OTHOCKUTENTbHO MOPOrOBOrO YPOBHSI.

20.6.1. OBHAPYXXEHUWE NEPEHANPAXEHUA

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 176

20.6.2. 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 177

20.7. MUHUMATJbHbIE 3HAYEHUA WUKANDBI ANA ®OPM CUTHAJIOB U
MWHUMAJbHbIE CPEOHEKBAOAPATUYHbLIE 3HAYEHUA

MuHMMmanbHoe 3HavyeHue Wwkanbl | MMHUManbHbIe cpeaHeKBaapa-
(pexum hopm curHanoB) TUYHbIE 3HA4YeHUA

dasHoe 1 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



20.8. 4-KBAOPAHTHAA OAUATPAMMA

[aHHas gnarpaMmma 1Mcnonb3yeTcsl B paMmkax M3MepeHuin nokasaTenen MOLWHOCTM U aHeprum (cMm. § 7 1 8).

+Q1

BbipabatbiBaHne  -P +P  Motpebnenue

-Qn
PucyHok 178

20.9. 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 3anporpaMmmmpoBaHHOMY nopory «HacTpovika ypoBHeEN» B HACTPOMKax B pexnmMe nepexofHbix npoweccos (cM. § 3.10.3).

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 179



20.10. MEXAHU3M 3AMYCKA 3AXBATOB UMNYJIbCHbIX BOJIH

B otnnume ot Bcex OPYyrux pexnmoB, B KOTOPbIX UCMONb3yeTCA 3Ha4YeHUA HanpaXeHnAa OTHOCUTESTbHO HeVITpaJ’IVI, 34eCb UCNONb3yHTCA
3Ha4YeHNA HanpsaXXeHnAa OTHOCUTENIbHO «3eMITn». HOSTOMy 3anncb 6bICprIX nepexogHbIX npoueccoB Npn He3aseMJ1IEHHOM MOAKITHYEeHUN
HEBO3MOXHa.

32 otcyera 06pasytoT CpeaHU CKONb3ALWLMIA MHTepPBan ANs CrNaXuBaHua curHana (T. e. gnutenbHocTb 32 x 500 He = 16 mkc) HoBbin oOT-
CYET CPaBHUBAETCS CO CPEeAHUM CKOMb3SALWMUM MHTepBanomM. Ecnu pasHuua npesbIaeT 3anporpaMMyMpOBaHHbI MOPOT, OTCHET CYUTAETCA
cobbiTnem 3anycka. 3ateM nNpubop NPOU3BOAMT 3axBaT NPeACcTaBNeHUst UMMYNbCHOWM BOSHbI.

3anporpamMmMrpoBaHHbIA MOPOr He SBRSEeTCS abConMtOTHbIM 3Ha4YeHMEM, AOCTUrHYTbIM CUTHANoM, a8 U3MEHEHNEM HaMPSHKEHUS C KPYTbIM
cnagom (< 10 mkc).

3anuck Ha 4 kaHanax Hanpsbkenus (V1E, V2E, V3,E n VNE) anntca 1024 mkc. Touka 3anycka Bcerga HaxoauTbCs B NEPBOW YETBEPTYU
3anucu, T. e. Ha 256 MKC nocre Havana 3anucu.

3anucbiBaeTcs 1 gpyrast nHopmaums:

m  Kanan, Ha KoTopom npowusoLuen 3anyck,

[ata vn Bpems 3anycka,

[ocTurHytoe NMKoBoe 3HaveHune,

[ata n Bpemsi [OCTUXXEHUS 3TOrO NMMKOBOTO 3HAYEHUS.

20.11. ycnoBusA 3AXBATA B PEXUME INMYCKOBOI'O TOKA

3axBaT obycnaBnvBaeTcs cobbiTveM, 3anyckatoLMm MpoLecc, 1 cobblTeM, OCTaHaBMMBAIOLWMM NpoLiecc. 3axBaT ocTaHaBNMBAaETCH
aBTOMaTM4eCK/ B OAHOM M3 HUXKeCneayoLmX Cry4yaes:

m MOPOr OCTAHOBKM NPEOAONEH B CTOPOHY ybbiBaHUS,

m 3anonHeHa NamsATb 4ns 3anucu,

m  ONWTEenbHOCTb 3anucy npesbiwaeTt 10 MuHyT B pexxume RMS + WAVE,

®m  [NMTenbHOCTb 3anvcu npesbiwaet 30 MuHyT B pexxume RMS.

Mopor ocTaHOBKM 3axBaTa BbIMUCIISETCS MO CrieaytoLlen dopmyne:
[Mopor octaHoBkM [A]] = [Mopor cpabateiBaHus [A]] x (100 - [ructepeanc octaHoBku [%]]) + 100

Hwxe npuBegeHbl yCroBusa 3anycka 1 OCTaHOBKU 3axBaTa:

PunesTp

YcnoBus 3anycka U ocTaHOBKM npouecca
cpabaTtbiBaHuA

A1 Ycnosue 3anycka <=> [[lonynepuogHoe cpegHekBagpatuyHoe 3HadeHne A1] > [[Nopor cpabaTtbiBaHus]
Ycnosue octaHoBku <=> [[MonynepuogHoe cpeaHekBagpaTnyHoe 3HavyeHune A1] < [[Mopor octaHoBKM]

A2 Ycnosue 3anycka <=> [[onynepuogHoe cpeaHekBagpaTnyHoe 3HaveHne A2] > [Mopor cpabaTtbiBaHusi]
Ycnosue octaHoBku <=> [[MonynepuogHoe cpeaHekBagpaTuyHoe 3HavdeHne A2] < [[Mopor ocTaHoBKM]

Ycnosue 3anycka <=> [[lonynepuogHoe cpegHekBagpatuyHoe 3HadeHune A3] > [[Nopor cpabaTtbiBaHus]

A3
Ycnosue octaHoBku <=> [[MonynepuogHoe cpeaHekBagpaTuyHoe 3HavyeHune A3] < [[Mopor ocTaHOBKM]
Ycnosue 3anycka <=>
3A [MonyneproaHoe cpeaHekBagpaTUYHOE 3HAa4YEHNE HA OQHOM M3 TOKOBbIX KaHanos] > [[Mopor cpabaTbiBaHMs]

Ycnosue octaHoBkM <=> [[TonyneprogHoe cpefHekBagpaTu4Hoe
3HaveHue Ha Bcex TOKOBbIX kaHarnax] < [[lopor ocTaHOBKM]

Tabnuua 11



20.12. OCTAHOBKA 3AINUCH

Mpn oTOGpakeHUn cnncka 3anuncen (TPeHZoB, NEPEXOAHBIX MPOLIECCOB, MYCKOBOIMO TOKa, TPEBOXHbLIX CUTHANOB UMK 3anucen Ans MOHW-
TOpUWHra), ecnu KOHeYHas farta BbiAerieHa KpacHbIM LIBETOM, 3TO O3HaYaeT, YTO 3anucb He yaanochb 3aBepLUnTb B 3aJaHHY KOHEYHYHO
nary. Torga psgom ¢ AaTow, BblAENEHHOM KpacHbIM LBETOM, OTobpaxkaeTcs ko oLwmnOKN. YTobbl y3HaTb, YeMY COOTBETCTBYET YKa3aHHbIN

HOMep OLUMOKM, BOCMOSb3YNTECH KHOMKOW CrpaBKku

[nsa 3anucen TpPeHO0B, NepexoaHbIX NpoLeccoB, NMNyCKOBOro Toka unu 3anucen gns MOHWUTOPUHra:

Koga 2: pyyHasi octaHOBKa 3anucu.

Kog 3: namsiTb 3anonHeHa.

Kog 4: gpyras owwnbka 3anucu.

Kop 5: octaHoBKa 3anucuy BCeACTBME BbIKIIOYEHUS NpMBopa (CANLLIKOM 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:

Koga 2: pyyHasi octaHOBKa 3anucu.

Kop 4: gpyras owmnbka 3anucu.

Koa 5: namatb 3anonHeHa.

Kop 7: ocTaHOBKa 3anvcu BCneacTeue BblKMoYeHUst npubopa (CnvLLKOM HU3KWMIA YPOBEHb 3apsiaa akkyMynaToOpHOW 6aTapen u oTcyT-
CTBMWE 3MEKTPONUTaHUS OT CETH).

Kog 8: 4OCTMIHYTO MakcMMarnbHOe KONMYecTBO COBbITUN.



20.13. TMOCCAPUNA

I'lepemeHHaﬂ N NOCTOAHHaA cocTaBndowme.
Tonbko nepemeHHas CoCTaBnsAoLLasg.
TornbKO NOCTOSIHHAs COCTaBNAOLLAS.

EmKOCTHBIV caBur ¢as.
pagyc.

o~

~

5 WHAYKTUBHBIV 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 MMHENHBIM 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 CPeAHEKBaAPaTUYHOIO 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-peneinHoe yCTPOMNCTBO): COGCTBEHHbI NPOTOKOI, MO3BONSOLLMIA COEANHUTD
mexay coboii ABa NepucepuinHbIX YCTPOMCTBA, PaCMONOXeHHbIE B pa3HbiX MOACETSIX, Yepes3 LeHTpanv3oBaHHbI cepBep.

DC MocTosHHasA cocTaBnatoLLas (ToKa U HaNPsSHXEeHNs).

DPF KoadhduumeHT casura das (cos @).

DHCP [Mpotokon de anHamuyeckon HacTporikm y3nos (Dynamic Host Configuration Protocol).

E (3) 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°)



GPS
Hz (Tu)
J ()
K (k)
KF

MIN

ms (Mmc)
Msv

NTP

P (M)
Ppc

PF
PF
®Paza

Inst

PK

st

PWM

RMS

RVC

S-h

T(T)
tan @
tep
THD

Ubc
Udin
Uh
UPK+
UpPk-

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 180

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.

20.14. 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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