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VOTANO 100

cnblTaHns, KannbpoBKa M OLEHKa COCTOSAHMUSA TPaHChOPMaTOpPOB
HanpPsXXeHUs
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KomMnnekcHble UCnbiTaHUS NHOYKTUBHBIX N EMKOCTHbIX TpaHCCbOpMaT

KpaTtknn 063op VOTANO 100:

VOTANO 100 — nepBoe noptatusHoe (15 Kkr)

YCTPONCTBO 419 NPOBEAEHNS BbICOKOTOUHbIX UCMbITaHWI
TpaHcHOPMATOPOB HanpsikeHusl. EFo MOXHO UCNob30BaTh
He TOJIbKO AJ151 MPOBEPKMN INEKTPUYECKNX XapaKTEPUCTUIK,
HO W ANs NOATBEPXKOEHWNS Kilacca 1 KaMbpOBKU.

C noMoUWblo AAHHOIO KOMMEKTa MOXHO NPOBOANTb
ObICTPbIE NCMbITAHWS BCEX TUMOB MHAYKTUBHbLIX* (TH)
N eMKOCTHbIX TpaHchopMaTopoB HanpsxxeHus (ETH),
paboTatoLmx Kak B Liensix y4eTa, Tak 1 B Lensx P3A.

Bnarogaps obner4yeHHoOM KOHCTPYKLIMK YCTPOWCTBO
naeanbHO NOAXOAUT ANS NPOBEeAEHMS MPOU3BOACTBEHHbIX
WNCMNbITAaHUI U BbINONIHEHMS KaNnMOpPOBOYHbIX paboT

B 3neKkTpunyecknx cetax sHeprocmncrtem. VOTANO 100
MOXHO MCMOJIb30BaTh HA MPOMbILLEHHbIX MPeaNPUATUAX
1 B VICMbITaTeNbHbIX TabopaTopursax B npoLiecce
NPOeKTUPOBAHUS, U3TOTOBNEHNS U TECTUPOBAHNS
COOTBETCTBYIOLLMX TPAHCHOPMATOPOB.

VOTANO 100 nocTtaBnsieTcs ¢ OT4eNbHbIM yCUNUTENeM
Hanps>eHnsa VBO2. 3ToT 4-KMNOBOBTHBIN yCUAUTENb
obecneymBaeT nogayy HeobXOAMMOro UCMbITaTeNbHOTO
Hanps>XXeHWs NPy n3mMepeHnmn Ko durLmeHTa
TpaHcopmaLumm. BCTpoeHHbIN KoMMyTaTop obecneynsaeT
aBTOMaTMYeCcKoe nepektoYeHne Npu NCnbITaHUsX.

MpuHumn pabotsl yctponctea VOTANO 100

>

Onsa npoBeneHnA NCMbITaHUN NPMMEHAETCA XOPOLLIO
3apeKOMeH,D,OBaBLLIl/Il7I cebst meTO Ha OCHOBE
MogennpoBaHMA.

[aHHasg MeToamKa conocTaBrMa € TOW, YTO UCMOMb3yeTCs
npunbopax CT Analyzer ot OMICRON.

Ha BTOpMyHyto o6moTky TH/ETH nofatoTcs ManomMoLHble
N3MepUTENIbHbIE CUMHASbI.

OnpepensaoTcd NnapamMeTpbl 3KBUBANIEHTHOW CXeMb
3amMewlenusa TH/ETH.

OnpenensitoTcs BCe BaxHble NapameTpbl padoTsl TH/ETH.
OTobpaxkatoTcs Bce BaxkHble NapameTpbl paboTtsl TH/ETH,
a Tak>Xe ero TOYHOCTb MPW Pa3HbIx TOKax U Harpyskax

C HarpPY>XeHHbIMW U HEHArPY>KEHHBIMU BTOPUYHbBIMU
obmoTKamu.

OueHka TH/ETH ocyLLecTBNAETCS B COOTBETCTBUM C
BbIOPaHHbIM CTaHOAPTOM.

HAOEDKHOCTD (0=

BbICOKaAd TOYHOCTb
N BOCNPOnN3BOOMNMOCTb

pe3ynbTaToB

CONTREL INTE

* B HEKOTOPbIX CTPaHax MHAYKTVBHbIE TpaHChOopMaTopbl HanpsxkeHns (TH)
MOTYT Ha3blBaTbCs «MOTEHUMANBHBIMU TpaHcopMaTopamuy (MT).
B 3TOM fioKyMeHTe ByAeT NCMosb30BaThCs TEPMUH «TpaHcopMaTop
HanpPs>KEHUS.
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OPOB HallpAXeHNA

OYHKLUMOHaNbHOCTb MPU UCMbITAHUAX @DYHKLNOHANbHOCTb NPU KanbpoBke 1
TpaHchopmaTopoB HanpsixkeHus (TH/ETH) noBepke TpaHCHOPMaTOPOB HaMpPsXKeHUS

>

>

>

(TH/ETH)

> TpoBepka paboTocnocobHocT TH 1 ETH.

MpoBepka 3nekTpuyecknx xapaktepnctnk TH n ETH.

Mposepka coctosiHna TH 1 ETH.

O6111as oLieHKa cocTosHNs ETH. > [lpoBepka coctoaHuna TH 1 ETH.

MpoBeaeHve psiaa U3MepeHUi, Hanprmep > ObLan oueHka coctoaHNa ETH.

KoaddurumeHTa, hasbl, NONAPHOCTY, MOKa3aTens > [lpoBedeHue paga UsMepeHuin, HanprmMep

€MKOCTW. koadpdurumeHTa, dha3sbl, NONSPHOCTU, MOKa3aTens
eMKoCTu.

> [loATBepxaeHne Knacca TOYHOCTM COMacHo CTaHaapTy
IEC, IEEE.

> WcnbitaHne TH/ETH npn HanpsxeHnn o HOMUHaNbHOro
1 Npun Ko duumneHTe Hanpsxernsa go 1,9.

> ABTOMaTMyeckas oLeHKa kacca.

> Knaccbl ToyHocTn 0o 0.1 gna THw 0.2 onsa ETH.

BbICTPOTA /X

MaJlad NMPoaoJIXNTEJIbHOCTb
NCMbITaHNA

[MOPTATUBHOCTDb

HeDOJIbLLOW BecC
KOMMAaKTHble pa3Mepbl

%%
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TOYHOCTb M NOPTATUBHOCTbL ON1A UCNbITaHUA TH/ETH Ha mecTte akcnny

XapakTepucTnkm ngeanbHom yctaHoBKM Ang ncnoitanna TH/ETH Ha mecTe akcnnyataumm

> be3omnacHoOCTb:

> TOYHOCTb:

> HOpTaTI/I BHOCTb!

> YnobcTBo:

B yCNOBUMAX BbICOKOIO HanpaXXeHna cnefyeT npoBOANTb KaK MOXKXHO MeHbLLe NCAbITAaHUN.

yCTaHOBKa AOJIKHA ObITb LOCTAaTOYHO TOUHBIM, YTOObI BEINOAHATL KaNMBPOBKY M3MepuTenbHblx TH/ETH

c knaccom ToyHocT oo 0.1.

YyCTaHOBKa OOJ1>KHa ObITb AOOCTaTOYHO KOMMAaKTHbIM N NTerkKnm, 4YTOObl €r0 MOT HeCTK OoauH YesnoBek.

yCTaHOBKa AO/IKHa obecneunBaTh ObICTPOE NPOBEAEHME UCTbITaHUIA N OLLEHKY Pe3y/bTaToB B
aBTOMaTNYeCKOM pexume no ctangaptam IEC u [EEE. YTobbl C3KOHOMUTL BpeMs U CpeAcTBa, HacTpoiika
1 NpoBefeHne NCMbITaHNA SOMKHbI TPeOOBaTh Kak MOXHO MeHbLUe ycunuii. Vi3mepeHune Bcex
HeOOXOAMMBbIX MapPaMeTPOB 3a OOMUH LMK UCMbITaHW 6e3 NPUMEHEHNUS LONONHUTENBHOTO
obopynoBaHusa (Hanpumep, MarasrHa Harpy3ok) 1 MOBTOPHOMO MOHTaXxa NPOBOLOB.

VicnblTaHWA ¢ nogavyer HOMWUHaIbHOIO
Hanps>XeHns

VcnbiTaHna ¢ nogaven BbICOKOrO Hanpa>XeHns

CraHpapTsl
be3onacHoOCTU

To4yHOCTb

[MopTaTUBHOCTb

Hactpovka n
ynpasneHue

MpuHuMnel

> OuyeHb BbICOKOE HanpsaXeHne, KoTopoe
MOXEeT npeBbilaTb HOMWHaNbHOE B 1,9 pas.

> (Ou4yeHb BblICOKAs TOYHOCTb

> bonbwon o6bem paboT no KannbpoBke
1 NOAK/OYEHMIO 13-3a 6OMBLUOMO KONIMYeCTBa
KOMMOHEHTOB.

> TpumMepHO NONTOHHbI 060PYyLOBaHMS
(perynupyemsblin TpaHChOPMATOP HaMPSIXKEHWS,
BbICOKOBOJILTHbI TpaHCopMaTop, TSxXeNble kabenu,
[06aBOYHOE YCTPOMCTBO, Mara3uH Harpy3oK v np.).

> OUeHKy pe3ysibTaToB U3MEPEHWI B COOTBETCTBUM C
NPVMEHVMbIMY CTaHAAPTaMM MOXHO BbIMOSTHUTb
BPYYHYIO.

> CJIOXHast HacTPOMKa UCMbITaHWUSA: 4151 HACTPOMKM
1 NPOBeOEeHNs NCMbITaHUI TPebyeTCst HECKOJTbKO
4yenosek.

] [

B 6onbLUMHCTBE ClyHaeB MCMOb3YTCA YPOBHN
HanpsxeHusa 0o 10 kB.

HegoctaTouHo 4N KannbposKu.

YyBCTBUTENBHOCTL K HAaBOLKAM OT BIM3Mexallmx
Kabenen nof HanpsxeHnem (Npu CTaHOaPTHOM
N3MEPEHMM Ha MPOMBbILLIEHHOM YacToTe).

Bonee 30 kr (6e3 yueTa AONONHUTENBHOTO
obopynoBaHus, HanpUMep BHELLIHEro MarasmHa
Harpysok).

Krnacc To4HOCTM TpaHCHOPMATOPOB HaMPsKEHNS
C BbICOKMMU KO3hPurLmneHTaMu TpaHchopMaLmm
MOXeT ObITb ONpeAeneH NMnLLb NPUBIN3INTENBHO.

Mpwn ogHOM Ko3dhduumeHTe TpaHchopMaumm
[OCTaTOYHO MPOCTOM HAaCTPOMKM NapameTpoB
NCABITAHUSA N TECTUPOBAHNSA MO YNPOLLEHHOWN

npouenype.

E
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Mopaua nepB. Hanpsa>XeHn4d
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McnbiTaHusa Ha ocHoBe mogennpoBaHusa TH/ETH

> B 0OOAbLWMHCTBE C/lyYaeB UCMOMNb3YIOTCS YPOBHM
HanpsxeHusa go 100 B.

> He noaxoauT 414 KaanbpoBKu.

> ToOXOAMNT TONBbKO A5t OLEeHKN KO3hdULMeHTa
TpaHchopmMaumn.

> OOblYHO MeHee 10 K.

> VloeanbHO NOOXOANT 1A MPOU3BOACTBEHHOM
3KCnayaTaumm.

> CoOTBeTCTBME TPAHCHOPMATOPOB HAMPSXKEHNS
TOMY WM MIHOMY KJ1aCCy MOXHO ONpeaenuTb nLlb
npPUBAN3NTENBHO.

> CpaBHUTENIbHO NPOCTas HACTPOMKA UCMbITAHUN.

E

o

> |/|CI'IOJ'Ib3yIOTCF| N3MepurTenbHble HanpsaXeHna 0o 4 «B.

> JlokanbHas n3onaums MeXAYy BbICOKOBOJIbTHbIM
N N3MEePUTESIbHbIM o6opyﬂ,osaH|/1eM.

> J1oCTaTOYHO 4S9 U3MEPEHUA U KaNMBPOBKM
n3meputensHblx TH/ETH ¢ knaccom ToyHocTn go 0.1.

> OTIMYHAA NOMEXO03aLUNLLEHHOCTb 6naro,uap9|
N3MepeHnamM CMrHasioB He Ha H4acToTe CeTU.

> 15«r

> lpeanbHo NoaxoauT o718 NPON3BOACTBEHHOM
3KCyaTaLnn.

> ABTOMAaTUYECKOE M MPOrpPaMMHO-yrNpaBseMoe
BbINOJIHEHME UCTbITaHUI (MeHee 15 MUH).

> ABTOMAaTU3MPOBAHHAs OLIEHKa COOTBETCTBUS
LeNCTBYIOWMM CTaHOapTaM 1 Bblgaya NpoTokona.

> PaclwmpeHHas dyHKLMS MOgenpoBaHusa n3basnser
OT HEOOXOAMMOCTM AOMONHUTENBHO NEepPenpoBePsSITh
N3MepeHMs.




OyHKkuUnn VOTANO 100

KT, 6e3

KT, c

MowHocTs

BA Cos ¢

Harpyska (%)

TNorpewHocTs KT no HanpsxeHuio (%) NPy 3aAaHHOM npoLieHTe ot
HOMUHAIIBHOTO HaNPsXeHHs

2%

5%

80%

100%

120%

100

0.088%

0.123%

0.177%

0.177%

0.176%

0.8

25

0.033%

0.362%

0.415%

0.417%

0.415%

100

4,825 MuH

4,287 MuH

3,180 MUH.

3,186 MuH

3,245 MUH.

0.8

25

2,802 MuH.

2,263 MuH.

1,155 MuH,

1,161 MuH.

1,220 MyH,

100

-0.57%

-0.54%

-0.482%

-0.481%

-0.483%

0.8

25

-0.33%

-0.30%

-0.246%

-0.245%

-0.246%

100

2,320 MuH.

1,783 MuH.

0,678 MUH

0,683 MuH

0,737 MUH.

0.8

25

0,302 MuH

-0,235 MuH

-1,340 Mun

1,335 MuH,

-1,300 My

=

ABTOMaTH4Yeckasa oLeHKa COOTBETCTBUS
Pe3ynbTaToB M3MepeHl/|l7I CTaHOapTaM

MpeaenbHble 3HaYeHUA 4719 aBTOMATUYECKON OLEHKM
yCTaHaBNMBAOTCSA B COOTBETCTBMM C MPUMEHUMbIMU
ctaHpgapTamm (IEC nnn IEEE).

ABTOMaTUYECKast OLEHKA BbIMOTHAETCS B TeYeHne
HECKO/bKUX CEKYH[, NOC/1e M3MEpPEeHus.
BcecTopoHHsIsA oLeHKa TpaHchopmaTopa:

> MpW pasnnyHbIX Harpy3kax UCrbITyeMbIX BTOPUYHbIX
0bMOTOK;

> MPW Pa3NNYHbIX 3HAYEHUAX HAMPSAXKEHWS NEPBUYHON
0OMOTKU;

> WCMbITaHNS KaXaoW BTOPUYHON 0OMOTKM Nog,
Harpy3kom 1 6e3 Harpysku (korga apyrve obMoTku
HaXOASATCS UMW He HaxoJaTCs Mo Harpy3Kom).

YnaneHHoe ynpasneHue

> CnomMoLblo NporpaMmMHoro obecneyenust ons MK ebl

MOXeTe C JIETKOCTbIO YNPaBAaTL BCeW NpoLieaypomn
N3MEPEHUN.
ObecneynBaeT BO3MOXHOCTb MHTerpaumm VOTANO 100

CaBTOMaTM3MpPOBaHHbIMUK MpouenypamMn MNCAbITAHWI Ha
ﬂpOI/I3BO,D,CTBeHHOI7I JINHNA.

Bbl MOXeTE 3KCMOPTUPOBATL AaHHble B hopmaT Excel™
mnm XML.

MopennpoBaHuMe 1 NOBTOPHas OLEHKaA

Ncnonb3ysa AaHHble M3MepPeHUA, NONYYeHHble Ha
npeabloyLwmx NCnbITaHUSX, Bbl CSKOHOMUTE BPEMS U
cpenctBa. Bbl moxeTe:

> B0boe Bpemsa noBTopHO 3arpy3untb 8 VOTANO 100

CyLLLeCTBYIOLLME [laHHble U3MEPEHWI U MPOBECTU
MOLEeNMpPOBaHMe;

> BbIMNOJIHNTb NMOBTOPHOE MOAENNPOBaHNE N NepeoLEeHKY

TpaHchopPMaToOpPOB NPY U3MEHEHMN
cnepyoLmx NapameTpos:

> Harpysku (OTAeNbHO ANs KaxX4on 06MoTKM);
> KO3 dULMEHTa HOMUHANBHOMO HANPSAXEH NS,
> KJlacca TOYHOCTU TpaHcopmaTopa;

> HanpsikeHUs NepBUYHON 0BMOTKY;

> He BbINOJIHATb OONONIHUTENIbHbIE M3MepeHUA ONnA

NPOBEPKM BANUSHUS N3MEHEHUI Harpy3ku Ha TOYHOCTb
TpaHCHOpPMaTOpPOB.
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O6paboTka JaHHbIX U MPOTOKObI UCMbITAHWUI oot

| Ratio error/ other windings not loaded

> Bbl MOXeTe COXPaHUTb Pe3ysbTaTbl UCMbITaHWA
HernocpeAcTBEHHO Ha kapTe namsTv Compact Flash.

Vottage deviation (%]
]

> CnomoLblo QYHKLUN OTHETHOCTU MOXHO NErko
CcO34aBaTb NPOTOKOsbI Ha K.

Uor ]

Phase displacement / other windings not loaded

> CopepxaHue n hopmMaT NPOTOKOI0B MOXHO HAaCTPOUTb C
nomMoLLblo Nporpammsbl Excel™.

Upr ]

be3onacHble ncnbiTaHms

> Bblcokuin ypoBeHb Oe3onacHoCTV Gnarofaps aBToMaTM3NPOBaHHON NpoLedype UCMNbITaHWiA C yrpaBieHnem
€O BCTpOeHHOro nHtepderica nnm ¢ MK.

> OTo6pa>KeH|/1e CXeMbl NOAKTOHEHNA ONA KaXO0ro N3MepeHn4.

> Yonnutenb HanpsxeHus VBO2 aBToMaTuyeckm nepeksitoyaeTcs ansa pasandHbiX UCnbiTaHui. [ogkaoyeHne
nposofoBs BH 1 HH BbinonHAETCA TONBKO OANH pas.

> 3BYyKOBble NpenynpexaeHuns byoyT onoBeLLaTh Bac 40 U BO BpeMst (Npn HEOOXOAUMOCTN) U3MEPEHNI B
YCIIOBUAX BbICOKOTO HaMpPSXKeH NS,

> ABTOMaTMYyeckasi MpoBepKa NPaBUIbHOCTX NOOKIOYEHWI Nepen KPUTNYECKM BaXKHbIMU U3MEPEHUSMU.

IT

> llcnonb3oBaHne Pa3pAaHNKOB VBO2 ONA NSMePUTESIbHbBIX KaHa/10B MNOBbILLAET 6e3onacHoCTb M3MepeH|/|I7|.

> Cucrema BbINOHAET BHYTPEHHIOK MPOBEPKY Ha MPaBWJIbHOCTb 3a3€MJIEHUA yCTpOI7ICTBa VBO2.

rrr—'r‘:

g o

> Ecnv BO Bpems 3MepeHusi NoTpebyeTcst BbIMOHUTL MOBTOPHOE NOAK/IIOYEHNE, CUCTEMY MOXHO
3a6/10KMPOBaTh B LEeNax obecrneyeHns 6e30MacHOCTU.

> Ha 3awmuTtHoMm 61oke SABT 1 yctpoinctee VBO2 pa3melLeHbl KpacHble 1 3eNeHble CBETOAUOAHbIE
WNHIOMKATOPbI,CUTHANM3UPYIOLLME O COCTOSHUM UCMbITaTeNlbHOro obopyaoBaHus (paboyee nnm 6esonacHoe).

TTYTT 7T

'ﬂ""lTI'!'l'm

> KHonka aBapvu7|Horo OCTaHOBa MO3BOJIAET NpPepbiBaTb UCMNbITaHNA B LIENIAX 6e30MacHOCTU.

JononHuTeNbHOe UcnbiTaHue eMKoCTHOro genntena (ona ETH)

> [lna nposeneHusa NoapoOHbIX NCMbITaHWIA KOHOEHCATOPHbIX KONOHH ETH

> YOoOHbI MeTof TOYHOrO M3MepeHUs oTaesbHbIX 3HaYeHnin C1 1 C2, 06LLero eMKoCTHOro
conpoTusnerHust Cr n eMKocTHoro KoadduumneHTa Kc.

> B3TOM HOBOM MeTofe M3MEPEHUNSt COYETAIOTCS [ABa OMblTa KOPOTKOrO 3aMblKaHMs KOHAEHCATOPHbIX
KOJTIOHH.

> 3HayeHus AN KOHOEHCATOPHOWM KOMOHHbLI MOryT OblTh OnpefeneHbl Afst Bcex KOHCTpykumi ETH, B
TOM Yncsie 1 6e3 nepekioyaTenen 3a3eMeHuns.

VOTANO 100

Pabouasd 30Ha :
30Ha BbICOKOro

Hanpga>xeHus



CI'IeLI,I/Id)I/IKaLI,I/II/I N MakeTbl MPporpaMmMHOro obecrneyeHus

TexHn4yeckme xapaktepuctnkm VOTANO 100

NHOYKTVMBHbIE 1 @MKOCTHbIe TPaHCPOPMaTOPbl HaNPsSXKeHUA JnekTponutaHue
M3mepeHrue koadduLmneHTa TpaHcopmaLmm (basosoe ncnbiTaHe) BxofHoe HanpsixeHne 100 B, ey rox 240 B et o
Tunosas TOYHOCTb AN OMyCTUMOE BXOAHOE
flony A 858 2648
N3mepenui KTH V3mepeHnit a3l Hanpsxerune e e
0,02 % 0,7 MUH YacToTa 50Ty /60Ty
Jonyctnmas vyactoTa 45Tu... 65y
Vi3mepeHue conpoTmeieHys 06MoTKK BxoHast MOLHOCTb 500 BA

P lapaHTnpoBaHHas CraHaapTHas po3eTka 1 NepeMeHHOro
aspeLueHune TunoBasi TOYHOCTb MopkaoueHne
TOYHOCTb TOKa cornacHo ctaHpapty IEC 60320
1 MOM 0,1 %+ 1 MOM 0,05 % Bbixon
WNHOYKTVBHbIE TpaHChOopMaToOpbl HanpsXKeHUs HanpsxeHvie Ha Bbixoae 0..120B 10 0~40B . e
VizmepeHue ko dmumeHTa TpaHchopmaumu Cuna Toka Ha BbixoAe 05 Ay (15 Ane)
BbixogHast MOLWHOCTb 0..400BA_,. (1500 BA_ )

YpoBeHb HanpskeHns*  Tunosas TOUHOCTH*!

0,6 kB... 35 kB =0,03%
>35«B... 123 kB <0,05%
>123«B <0,08 %

N3mepeHue asoBoro casura

YpoBeHb HanpskeHns*  Tunosas TOUHOCTH*!

Nk,

500,

labaputhbl

Pa3zmep (LU x B x 1)

360 x 285 x 145 mm

Macca

< 8 kr (6e3 npuHagnexHocTemn)

YcnoBus okpy>KatoLLen cpenpbl

0,6 kB... 35 kB 2 MUH

[nana3oH pabounx _10°C... 450 °C
>35kB... 123 kB 3 MUH Temnepartyp
>123«B 4 MUH Jvana3oH TemnepaTtyp _25°C.4+70°C

EMKOCTHble TpaHCOpMaTOpbl HaMPsIXKEHNS

N3mepeHmne koaddurumeHTa TpaHchopmaLmmn

YpoBeHb
TunoBasi TOYHOCTH*!
HanpskeHusa*
>30«B... 100 kB 0,05 %
> 100 kB... 500 kB 0,07 %
> 500 kB 0,09 %

V13mepeHue chazoBoro casura

YpoBeHb
TunoBasi TOYHOCTL*!
HanpskeHusa*
>30kB... 100 kB 2 MUH
> 100 «B... 500 kB 3 MUH
> 500 kB 4 MUH

XpaHeHunAa

OTHOCUTENbHAsA
BNAXHOCTb

5 %... 95 %, 6e3 KoHaeHcaumm

TpeboBaHus k MK

OnepaumoHHas cnctema

Windows 10™ (32- 1 64-pa3psaaHas Bepcmn)
Windows 7™ (32- n 64-pa3psagHas Bepcmn)

Bepcun Microsoft Office®:

2019, 365, 2016, 2013, 2010, 2007 SP2

TexHn4eckmne xapakTepucTnky yemnmutensa HanpsxeHus VBO2

[abapuThbl

Pasmep (LU x B x [1) 358 x230x 114 mm

Macca 7,5 kr (6e3 npuHaanexHocTen)

* ypOBEHb HaNPSXEHWS B CETW (IMHENHOE HanpsxeHne)
*1 3Ha4yeHne TOYHOCTY NPY HOMUHASIbHOM HanpsiXXeHnn

YcnoBusi okpysKatoLen cpefbl

Cm. napametpbl VOTANO 100.
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Bo3mMoXXHOCTM nakeToB NporpammHoro obecneveHms gnsa VOTANO 100
TH | TH | ETH | ETH |TH/ETH
= = = = =
0 0 0 0 0
I I I I %
58 B8 3
=9 =9 9
50 308|353 %
[ o] [ o]
“ & ~ & T
>
NHTepdenc ons yoaneHHoro ynpasnerus c MK [ ] [ [ ] [ [
CraHpapTHas npoBepka koadduumeHTa TpaHcopmaumm TH/ETH ] | [ ] [ [ ]
MNposepka nonspHoctn TH/ETH ] [ ] [ ]
M3mepennsa MHOYKTUBHbIX TPAHC(POPMATOPOB HAMPSIXKEHMS, UMEIOLLMX A0 5 BTOPUYHBbIX OOMOTOK | m (] - - [
3MepeHnsa eMKOCTHbIX TPaHCOPMaTOPOB HAMPSIXKEHWS, MEIOLLMX A0 5 BTOPUYHbIX OBMOTOK | — - [ [ [
3mepeHnsa TpaHChOPMaTOPOB HaMPSXKEHMA B COCTaBe KOMBUHMPOBaHHbIX TH/TT, MetoLwmx
[0 5 BTOPUYHBIX 0OMOTOK n n - - n
N3mepeHme koaddumuneHTa TpaHchopmaumn 1 dasbl TH/ETH nog Harpyskon 1 6e3 Harpysku [ [ [ [ [
N3mepeHmre norpewiHoCTN KoaddurumeHTa TpaHcopmaumm 1 hasosoro casura TH/ETH B
COOTBETCTBUM CO CTaHOAPTOM - [ - [ u
> YPOBHW HaNpPsXKeHWS Ha MepBMYHOM 0bMOTKe — B AnanasoHe oT 5 % o 190 % ot
HOMMHANBHOIO NEPBUYHOMO HaNPSAXKEHNS
> 3HauyeHus Harpysky — HoMUHanbHoe 1 bonee Hu3Kkme (0 BA, 25 % 1 100 % Harpyskm)
> OcTasibHble 0OMOTKM NoJ, Harpy3kom nnmn 6e3 Harpysku
> HacTpanaemas Harpyska v cyMMapHas o4HOBpeMeHHast Harpyska (TSB)
ABTOMaTMYecKas OLleHKa B COOTBETCTBUM C AENCTBYIOLWMMY cTaHfapTtamu ana TH/ETH ¢
Knaccom ToyHocTtm o 0.1
> CraHpgapt IEC 60044-2 ona nHOyKTUBHbLIX TH - ] - - ]
> CraHgapt IEC 60044-5 ona eMKoCTHbIx TH - - - [ ] [ ]
> CraHgapt IEC 61869-3 ona nHaoykTBHbIX TH - [ ] - - [ ]
> CraHgapt IEC 61869-5 ona eMkocTHbIx TH — — — n n
> CraHpapT IEEE C57.13 ona nameputenbHbIX TpPaHChOpPMaToOpPOB - [ - - [ ]
> CraHgapt ANSI C93.1 ang eMKOCTHbIX TH — - — [ [ ]
ABTOMATNYECKOE UCMbITaHWe 1 OLeHKa OBMOTKM, 3aMKHYTOM Ha 3eMSTI0 («Pa3OMKHYTbIN TPEYroNbHNK») | — [ - [ L]
OnpepeneHne NapamMeTpPOB 3KBUBAIEHTHOWM CXeMb - (] - ] ]
> K3mepeHune kprBon HamarHn4msaHua TH/ETH
> ConpoTtmBieHne 06MOTOK
> PeakTnBHOe CONPOTUBAEHNE yTEYKM
MNocnenytoLLee MOOeNMPOBaHMe 1 NOBTOPHas oleHka TH/ETH nocie v3MeHeH s Taknx napamMeTpoB: | — [ - [ [
> Harpy3ska, HOMUHanbHbIN KO3 hULNEHT HaNPSIXKEHUS, Kacc ToyHocTn TH/ETH,
Hanpsi>XeHne Ha NepBUYHON OOMOTKe
3arpyska coxpaHeHHbIx AaHHbIx 3MmepeHuin B VOTANO 100 gns nOBTOPHOro MogeNnpoBaHus
B Ntoboe Bpems - [ - [ [
3mepeHre NoMHOro conpoTUBIEHNA KOPOTKOrO 3aMblKaHMS ] [ ] [ ]
N3mepeHve Harpyskn u [ u [ u
Mogynb UCNbITaHMA EMKOCTHOTO AeNnTens Ans NpoBeaeHms NoapobHbIX NCMbITaHNRA
KOHAEHCATOPHbIX KONOHH ETH - - - [ ]

9 M npegycMoTpeHo

— He NpeLycMOoTpeHo
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NHdopmauma ansa odpopmneHuns 3akasos Ha VOTANO 100

KomnnekTbl
OnucaHue Ne nnq 3akasa
Komnnekt VOTANO 100 Cuctema VOTANO 100, Bk/toYas CTaHOAPTHYIO NPOBEPKY PO000747
(co Bcemu kabensmu n Ko3ahurumeHTa TpaHcopmaumm TH/ETH
NPUHaANEXHOCTAMM)
[DoctynHble nakeTbl MO
CraHpapTHbIV nakeT MO MakeT MO gnsa ctaHpapTHbIX 3MepeHuin KT u dasbl TH, PO006578
VOTANO 100 gna TH C Harpy3skom 1 6e3 Harpysku
CraHgapTHbIn nakeT MO MakeT MO gns ctaHpapTHbIX 3mMepeHuin KT n ca3bl ETH, PO006579
VOTANO 100 gna ETH C Harpy3skow 1 6e3 Harpysku
PacwimpeHHbIn naket MNO MNakeT nporpaMmMmHoro obecneyeHus Ans KOMMIeKCHbIX PO006580
VOTANO 100 gnsa TH n3MepeHun n mogennpoBaHunsa TH ¢ knaccom ToyHocTr 4o 0.1
(BkSItOYast aBTOMATUYECKYIO OLLeHKy no ctaHaapTy IEC/IEEE)
PacwimpeHHbin naket MO MakeT nporpaMMHoro obecneyeHs Ans KOMMIEKCHbIX PO006581
VOTANO 100 gns ETH n3MepeHuin u mogenmpoBanns ETH c knaccom TouHoctn o 0.1
(BkJTIOYast aBTOMATUYECKYIO OLleHKy no ctaHaapTy IEC/IEEE)
YHuBepcanbHbIv naket MO MakeT nporpaMmMHoro obecneyeHus Ans KOMMIEKCHbIX PO006582

VOTANO 100 gna TH/ETH

n3MepeHun n mogenupoBannsa TH 1 ETH ¢ knaccom ToyHOCTH
0o 0.1 (Bk/toYast aBTOMaTMYECKyto OLEeHKY no ctaHaapTy [EC/
IEEE)

BapuaHTbl OGHOBNEHUS MPOTrPaMMHBbIX MaKeToB,

cpencrtea U MNUEH3NN




onsa komnnaekta VOTANO 100

OMICRON

OnuncaHune Ne gna 3akasa
OGHoOBEHME CTaHOAPTHOrO NakeTa O6HoBNEHME NPOrPaMMHOro obecneyeHns 4ns BbIMOJHEHNS PO006583
MO VOTANO 100 gns TH go KOMMJIEKCHbBIX U3MEPEHUI 1 MOLENMPOBaHMA TH ¢ knaccom
PaCLUMPEHHOTO ToyHocTM Ao 0.1 (BK/toYas aBTOMATUYECKYHO OLEHKY Mo
ctaHpapty IEC/IEEE)
O6GHOBEHME CTaHOAPTHOIO NakeTa O6HOBNEHME MPOrPaMMHOIO obecneyeHns Ans BblNOJHEHNS PO006584
NoO VOTANO 100 KOMMIEKCHbIX M3MepeHnn U mogennpoBaHmsa ETH ¢ knaccom
ons ETH 00 paclNpPeHHOro TOo4YHOoCTKM 0o 0.1 (BKJ'IIO‘-Iaﬂ aBTOMaTN4YeCKYytO OLLEHKY MO
ctanmapty IEC/IEEE)
JnueH3usa ons pa3paboTyrkos JInueHsns Ha nporpaMmmMHoe obecneyeHne Ans nHTepdenca P0006802
Ha MHTepdenc NpukKIagHoro npvKnagHoro nporpammMmupoBanus (UMM) yctpoinctea
nporpammupoBaHus (API; Tonbko VOTANO 100
yHKUMM TecTupoBaHus TH)
KomnnekT onsi kannbposkm MporpaMMHbIZ MUHCTPYMEHT AN BbIMOJHEHNSI KanMOpPOBKK PO006801
VOTANO 100 VOTANO 100 1 VBO2
VOTANO 100 16.7 'y, JInueHsus NunueHsuns ons nsmepennin 16,7 My TH (ons PO006803
LeHTpanbHoeBponenckux X/ )
McnblTaHMe eMKOCTHOro gennTtens NcnbiTaTenbHbl MOAYb ANS NPOBeAEeHNs MOLPOOHbIX PO007483

NCMbITaHU KOHAEHCAaTOPHbIX KONOHH ETH

HpMHa,D,ﬂe)KHOCTI/I n kabenn

OnucaHne Ne gnqa 3akasa
KannbpoBoyHbin TH BbICOKOTOUHBIN MHAYKTMBHBIN TH (TouHoCTb 0,05 %) PO005500

ons kannbposkn VOTANO 100 1 VBO2

(ceptndukat o kannbposke ISO / IEC 17025 B komnnekTe)
KabenbHbI KOMMNEKT s MprobpeTaemMble [ONOMHUTENBHO Kabenw/aganTepbl oNs P0006208

VOTANO 100

noaKNtoYeHNA HECKONTbKNX BTOPUNYHbIX obmoTOoK U Harpysok

Yenyru

OnucaHue Ne nnq 3akasa
MNMoBTOpHas kanubposka PekoMeHIyeTCs BbINMONHATL MOBTOPHYO KasiMbpPOBKY PO006037
KannbposBoyHbIx TH KannbposoyHbix TH kaxable 1-2 roga (obpaTHas oTnpaska

obecneunBaeTcs)
KannbpoBka HOBbIX YCTPONCTB JononHutensHas kanubposka HoBbIx ycTporcts VOTANO 100 PO005953
VOTANO 100 B COOTBETCTBMM CO cTaHAapTom IEC17025. CepTudmumpyetca

TOYHOCTb ONpeAeneHns knacca ToHHOCTU TH 1 TOYHOCTb BXOLOB

11 BbIXO[,0B BbICOKOMO W HM3KOTO HanpsikeHms
MNMoBTopHas KanMbpPoOBKa YCTPONCTB PekomeHayemas exerofHas kanmbpoBska ycTponcTea P0O006038

VOTANO 100, Haxogawmxcs B
aKcnayatauum

VOTANO 100, B cooTBeTCTBUM CO cTaHaapTom IEC17025.
CepTndurumMpyeTcs TOYHOCTb ONpeaeneHms Kiacca TOYHOCTH
TH 1 TOYHOCTb BXOO0B U BbIXO40B BbICOKOIrO 1 HU3KOro
HanpsixeHus (obpaTHas oTnpaBka obecrneynBaeTcs)

Bonee nogpobHyto nHopmaumio ons opopmIeHMs 3aKa3os, a Takke
ONMCcaHWsi KOMMNEKTOB MOXHO HalTW Ha caiTe www.omicronenergy.com
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Mbl rnpenjaraemM HallMM KJINeEHTAM TOJIbKO JTydLLEeE...

KauyecTtBO

Mbl XOTUM, 4TOObI BbI BCerga MOornn 0oBepATb
HallM pelweHnAaM onga TeCTMpoBaHNA. Bot
novyemMy Mbl pa3pa6aTb|Bae|v| CBOW YyCTaHOBKWN
YBJIEHEHHO U TWaTeJIbHO, MOCTOAHHO 3adaBad
HOBbl€ CTaHOAPThbI B Hallewn oTpadn.

o

1SO 9001

]

MakcnmanbHaga Ha-
OEXHOCTb bnarogaps
NpoBeLeHHbIM Ha

MPOTAXEHNN

72 /5

4aCOB 3aBOACKNM
NCNbITaHUAM

ObecneyeHume BbICOKUX
CTaHOapTOB 6e30nacHOCTU

100%

INNENN]
e

CTaHOapPTHbIX
NCNbITaHUN BCex
KOMMOHEHTOB 000pyaOBaHNSA

S0 9001

TOV & EMAS |§/
150 14001

OHSAS 18001 Q/

CooTBeTcTBME MeXayHa-
POOHbIM CTaHAApPTaM




R

NHHOBaUuun

Hawwx coTpyoHNKOB OTIMYaeT HeOpAMHapHOe
MblLLUIEHME M HOBATOPCTBO B paboTe. MNpun-
MeHAA KOMMIeKCHYIO CTpaTeruio NoaLaepXKu
NPOAYKTOB (B 4aCTHOCTW, Npeanaras becnnat-
Hble 06HoBIeHU [10), Mbl JaeM BaM BO3MOX-
HOCTb MOBbICUTb OKYNaeMOCTb IHBECTULINI B
OOJITOCPOYHON NepCrekTuBe.

Mue
TpebyeTcs...

... NpoayKLMs, COOTBET-
CTBYIOLLLASE MOUM Tpe-
©oBaHUAM

200

pa3paboTymkoB
obecrneymnBaloT aKkTyasnb-
HOCTb peLueHnn

bonee

15%

rogoBOro 4oXo4a NHBeCTU-
pyeTcs B UCCIeOBaHUS U
pa3paboTku

JKOHOMMUS A0

O
70% O &

BpeEMEHN Ha NCMNbITaHNA onaro-
dapsa Ncnosib3oBaHUIO lwabno-
HOB 1 aBTOMaTU3aLUnn




242}

KpyrnocytoyHas
npodeccnoHanbHas
TexnopanepKka

YLD O

cA JBEd. A~

-

PeHTabenbHOCTb 1
npocTtoTa obcnyxmBaHus/
KannbpoBKM

Mbl npegjliaraeM HallM KIMMeHTaM TOJ1bKO J1y4HLUee...

Noppep>xka

Mbl Bcerna psiaom, Koraa tTpebyeTcs MoMOLLb.
Halwn BbiICOKOKBaNM@ULNPOBaHHbIE COTPYA-
HUKW B Nto60e BpeMsi roTOBbI OTBETUTL Ha
BalLIM BONPOCkI. bonee Toro, Mbl nomMoraem
COKpaTUTb BpeMsi NpocToes, obecneynBas
ObICTPYO [OCTAaBKY UCMbITaTeNbHOro 060pyao-
BaHWS 13 ONVXKaNLLIEero CepBUCHOMO LIEHTPa.

ApeHpa ycTaHOBOK AJ14
COKpaLLEHUS BPEMEHN
npocTos

* 25

npeacTaBUTeNbCTBA MO
BCEMY MUPY
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3HaHuMA

KoMnaHust NOCTOAHHO NOAAePXMBAET AManor
C NOMIb30BaTENSAMU U 3KCnepTamMmu. KnveHTam
HecnnaTtHO NpefoCTaBAseTCca 4OCTYN K HaLlen
6a3e npodeccMoHanbHbIX CTaTeN U PYKOBOACTB
No NPUMEHEHUIO YCTAHOBOK. [TOMUMO 3TOrO,
Haw y4ebHbI ueHTp OMICRON Academy
npegnaraet LWMpPOoKMin BbIOOP y4ebHbIX KypCoB
n 6ecnnaTHbIX BeOMHAPOB.

y4eOHbIX KypCoB U MHOXe-
CTBO MPaKTUYECKNX TPEHWH-
roB Ha NPOTS>KEHWM rofa

[t | sun

NMpoBegeHne KOMNaHUeEN
OMICRON BcTpeuy nosnb-
3oBaresien, CEMVUHapPOB U
KOHhepeHumn

CBob6OHbIN
aocryn

K TbICA4aM Mocoouinm n
yKa3aHuu rno npMmMeHeHuo

A@@

OrpomHbIn onbIT B chepe
KOHCANTUHIa, NCMbITaHUN
1N ONArHOCTUKN




OMICRON — mexayHaponHas KOMNaHWs, BuasLLas cBOen rMaBHOW Lesbio UAek caenaTe CUCTEMbI SN1eKTPOo-
CHabxeHunsa HagexHbIMK 1 6e3onacHbIMK. Halm HoBaTopcKme pa3paboTky co3faHbl AN pelleHns CerogHSALWHMX

1 ByayLMX BbI3OBOB B 3/1eKTpo3HepreTmke. Mbl Bcerga genaem ewé 6onblue Ansa Halux nofib3oBaTene: onepaTuns-
HO pearnpyem Ha NnoTpebHoCTU, obecneyrBaeM BbICOKOKAaYeCTBEHHYIO MOAAEPXKKY Ha MecTax 1 AeNIMMCs CBOUMN
3HaHUSIMW 1 HapaboTKaMW.

OnbITHble cneunannctel OMICRON npoBoasT nccneqoBaHns U pa3pabaTbiBaloT MHHOBALMOHHbIE TEXHOOMMN ANS
BCcex obnacTen anekTpoaHepreTrku. Monb3oBaTeNN CO BCEro MMpa NOMaratoTCs Ha TOYHOCTb, KAYeCTBO 1 ObICTPO-

LeNcTBMe HalMX YOO0OHbIX COBPEMEHHbIX PeLLeHUIt AN UCMbITaHUs 060PpyA0BaHMS BbICOKOTO U CpefHero Hamnps-
KEHUS, MPOBEPKM YCTPONCTB 3aLLMUTbl, UCNbITaHUS LMDPOBbLIX MOACTAHLUMN 1 0becneyeHnst knbepbesonacHoCTU.

C MomMeHTa ocHoBaHuMs B 1984 rogy komnaHus OMICRON Hakonuna 3HauYnTeNbHbIV OMbIT B 061aCTW 31eKTPOo3-
HepreTnkun. KomaHga n3 6onee 900 cneunanncToB B 25 odumcax no BceMy Mmpy obecnedynBaeT NOAAEPXKKY HALLNX
NPoayKTOB B pexumMe «24/7» ons KNneHToB 13 bonee Yyem 160 cTpaH.

Bonee nogpobHyto MHMOPMaLKMI, LOMONHUTENIbHYIO INTEPATYPY
N NOAPOOBHYI0 KOHTAKTHYO MHMOPMAaLMIO HALLMX PEFMOHAbHBIX
0hM1COB MO BCEMY MUPY Bbl MOXETE HANTU Ha HalleM Beb-caiTe.

© OMICRON L4343, 02 2023
NHdopMaLumsa MOXeT ObITb M3MeHeHa be3
Www.omicronenergy.com npenBapuTeNbHOrO YBELOMMAEHUS.
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