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1 BE3OIIACHOCTb

Nameputens TMM-540 npegHasHayeH A8 KOHTPOAbHbIX UCMbITaHWUIA 3aWMTbl OT MOPAXKEHUA B CETAX
NepemMeHHOro ToKa M PerucTpaumm napameTpoB KauyecTBa 31eKTpuyeckon sHeprnn. OH Ucrnonb3lyeTca
ONA  BbINOJIHEHUA W3MEpPEHWI, pe3ynbTaTbl KOTOPbIX ONpesenatoT coctoaHue 6e3onacHocTH
aneKkTpuyeckoro obopyaoBaHMA. B cBA3M c 3Tum, 4TOBbl obecneunTb MNpaBuibHYtO paboty w
[O0CTOBEPHOCTb NOIYYEHHbIX PE3Y/IbTATOB, CAEAYET NPUAEPHKNBATLCA CIEAYIOLMX PEKOMEHOALNIA:

e [leped HayasoM 3KcnyaTauMm U3MepUTeNs cneayetr BHUMATE/IbHO O3HAKOMMUTBLCA C HAaCTOALWMUM
pyKoBoAcTBOM W cobnogatb NpaBuia  TEXHUMKM  6e30MmacHoCTM UM pekoMeHAauunu
npoussoauTens;

e Jlioboe Apyroe npuMMeHeHWe, Kpome YKasaHHOro B AaHHOM PYKOBOACTBE, MOMKET MPUBECTU K
noBpexaeHuo npnbopa n cTaTb UCTOYHUKOM CEPLE3HON OMacHOCTM ANA NONb30BaTeNs;

o  Uameputenem TMM-540 moryT no/b30BaTbCA TO/IbKO KBAaAMOUUMPOBAHHbIE PABOTHUKYK,
uMerowmne Heobxogumble [OMNYCKM AN paboTbl € 3/1€KTPOYCTAHOBKAaMM. DKCMyaTaums
U3MepuUTens MNOCTOPOHHUMMU NNLAMWU MOXKET MPUBECTM K NoBpexaeHuto npubopa u 6biTb
MCTOYHMKOM CEepPbE3HOM OMACHOCTM 414 NOb30BaTeN ;

e [lpUMeHeHWe JaHHOro PYKOBOACTBA, HE MUCK/OYAeT HeobxoanmmocTn cobnogeHuns TpebosaHUi
npasua Tb 1 noxkapHoi 6e30nacHOCTN, HEObXoAMMbIX A1 BbINOJIHEHUA PaboT AaHHOro BMAa.
Mepen Hayanom paboT, NPU UCNONb30BAHMM YCTPOMCTBA B MOMELLEHMAX C OCOObIMU YCNOBUAMM,
Hanpumep, C B3pbIBO- M MOMKapoonacHon atmocdepon, HeobxoaMmo npoBeaeHue
KOHCY/IbTaLUMI C IMLLOM, OTBETCTBEHHbIM 33 6€30NacHOCTb TPYAa;

e Heponyctumo ucnonb3oBaHue:

O  M3MepUTens, KoTopblii bl NOBPEXAEH MU NONHOCTbIO MM YAaCTUYHO HEUCNPABEH.

O NpOBOAOB C NOBPEXKAEHHOW U30NALMNEN.

O uU3MepuTens, nociae AAUTENbHOMO XPaHeHWA B MJIOXMX YCNOBUAX (Hanpumep, npu
BbICOKOM BnaxkHocTu). Mocie nepemelleHna U3meputena U3 Xoi04HON cpedpl B Ténsoe
nomelLleHMe C NOBbILLIEHHOW BAAYKHOCTbIO, HE/Mb3A BbINONHATL U3MEPEHUA, NOKa Npubop
He corpeeTca A0 TemnepaTypbl OKpY»KatoLero sosayxa (0koio 30 MUHYT).

e B cnyyae pa3paga aKKkymynatopa A0 YPOBHA, AeNaloWero HeBO3MOXKHbIM AasbHelwune
n3MmepeHun, Npnbop oTobpasnUT COOTBETCTBYIOLLLEE COOBLLEHUE, @ 3aTEM BbIKOYMTCS;

e XpaHeHMe U3MepUTeNnsa C PaspPAKEHHbIMWU 3N1eMeHTaMU MUTAHUA YrpPOoXKaeT PasIMBOM WX
COAEPKMMOTO U NoBpexaeHnemM npmbopa;

e [lepes Hayanom u3MepeHMA Heobxoammo ybeauTbcA, 4YTO MpPoOBOAA MNOAKAKOYEHbI K
COOTBETCTBYIOLLMM N3MEPUTE/IbHBIM THE3AAM;

e Henb3a ucnonb3oBaTb UIMEPUTENb C HE 3aKPbITOM MM OTKPbLITOM KPbIWKOM oTceKa 6aTapeit
(aKKyMynAaTOpOB) MAK 3aNUTbIBaTb €ro OT APYrMX WUCTOYHWKOB, KPOME YKasaHHbIX B AaHHOM
PYKOBOACTBE;

e Bxogabl Riso U3MepuTena MMeroT 31EKTPOHHYIO 3alUMUTy OT Neperpysku (Hanpumep, B pesysbtaTe
NOAKNOUYEHUSA K Lienu, Haxoasallenca noa HanpsaxkeHnem) ao 463 B RMS B TeyeHue 60 cekyHa;

o PemOHT moeT 6bITb BbINOJIHEH TO/IbKO B aBTOpM3oBaHHOM CepBucHoMm LleHTpe.



CnepyeT WCMNO/Mb30BaTb TONbKO aKCeccyapbl, NpegHasHauyeHHble Aaa AaHHOro npubopa,

nepeyncaeHHble B r1.10. NMpumeHeHWe APYrMX akceccyapoB CO34aéT PUCK A4 Nosib3oBaTens,
& MOMET BbI3BaTb MNOBPEXAEHWE W3MEPUTE/NIbHOTO PA3beémMa M  BHOCUT AOMNOJHUTE/bHYIO
MOrpewHoCTb U3MepPEHHUA.

B cBA3M C HeMnpepbIBHbIM Pa3BUTMEM NporpammHoro obecnedyeHms npubopa, U3obpaskeHne Ha
[~ | |oucnnee ans HeKOTOPbIX GYHKLUMIA MOMKET OT/MYaTbCA OT NpPeAcTaBNeHHOro B AaHHOM
pyKkoBoacTBe.

2 IYIABHOE MEHIO

[NaBHbIM 3KPaH AOCTYNEH:

. MNocne BKkAKOYEHMUA n3mepuTtena,

e B 060l MOMEHT Noc/e HaXKaTUA Ha AUCNNEE MKOHKM ﬂ (Kpome dyHKLMM PeructpaTopa).
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u3MepeHus _‘/ R
Peructpartop & MamsaTb

- AY Wndopmayus
FRRcTpOMIH Oﬁ Q 06 uamepurene

|
Puc. 2.1 OcHoOBHble 31eMeHTbI 3KpaHa

MMA aKTUBHOTO MeHIO.

Bpems.
Hara.
[naBHbIN 3KpaH.

O61bEm cB0b6OAHOrO MecTa Ha KapTe NamATK.
@ Cwna curnana 6ecnpoBofHO ceTu.
MHAamMKaTop paspaga akkymynatopa.
CnpaBKa A/1A aKTUBHOIO MEHIO:

e Busyanusauus cxembl NOAKIOUEHUS;
e 06DBACHEHUS GYHKLUUIA MKOHOK.

B rnaBHOM meHt0 AO0CTYNHbI NAapaMeTpbl:

e ABTOMaTM4YECKUE U3MEPEHMUSA;

e Perucrtpatop — namepeHune 3neKTPUYeCcKUX napameTpoB TecTupyemoi cetn. OnncaHue pexuma
perucTpauum npmBeaeHo B rn.6;

e HacTpoiKu — nepexos K HacTpoliKam OCHOBHbIX QYHKLMA N3MepPUTENs U ero NnapameTpos;



e WsmepeHua — BbiIbop namepuTenbHon GyHKLMKU. OnucaHme oTaeNbHbIX GYHKLUMIA COAepKUTCA B
rn.3;

e MamAaTb — NPOCMOTP M ynNpaBAeHWE COXPaHEHHbIMWM pe3yabTaTaMu MamepeHuit. MogpobHoe
onucaHve GYHKUUKN COAEPKUTCA B IN1.7;

e UWNHdopmauusa 06 usmepurene.

2.1 HACTPOMKH

B nogmeHto HacTpoiiku gocTynHbl:

@ os:18:15 | 2022-07-13 | il 3668 crosonwo | ..'ll | s3% @D
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@ Hacrpoiiku 79 HacTtpoiku
namaTh 3 cBA3N ° M3MGPEHVIH
O6HoBnexne 3% e PerwonanbHbie [ ] HachoﬁKM CBA3U
NPOrpaMM...ecreyeHus C" : = HACTPOIKN

e PernoHanbHble HaCTpOﬁKVI

. #

2.1.1 HacTpoiKku usmepurTeJia
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& Hacrpoikw wameputenn

0 e [lata u Bpema

Jatau spema

@ e ABTOMATUUECKOE OTK/oUYeHune

ABTOMATUYECKOR OTKIIOYeHKe |

e [lapameTpbl aucnaesn

Jucnnea

m..a? : | | ‘ #

a. YcmaHoska dambui u epemMeHu
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o HacTpoitku patsi w spemein

M3MeHeHMA BbIBPaHHOro NapameTpa:

& YsenuyeHue 3HaveHua Ha 1.
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¥ YmeHblueHue 3HayeHusa Ha 1.

2018 -+ [IPUKOCHOBEHMWE BbI3bIBAET NOJe A/1IA PYYHOTO

- -
| | | = BBOAA 3HaueHwA (war (2)).
2022 YAanu1Tb CYLLECTBYIOLLYIO 3aNMCh U BPYYHYIO BBECTM
Tpebyemoe 3HaueHMe.
@ ; = ®YHKLUMN CUMBO/IOB:
. OTMEHa U3MEHEHWIA.

||
]

v MNoaTBepKaeHUEe N3SMEeHEHNA.
[Amanazon: 1 -2 100 L ] | B ‘ »



OnuncaHne dyHKUMOHAAbHbIX UKOHOK:
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E CoxpaHeHne n3meHeHU.
ﬂ' Bo3BpaT K rnaBHOMY MeHI0.
b. Asmomamuueckoe gblK1104eHUe
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2.2 TIAPAMETPEI U3MEPEHUH

B meHto MapameTpbl U3SMepeHUit MOXKHO pesaKTUpoBaTh:
e 0Ob6uwMe HAaCTPONKM U3MEPEHUI:
o Cuctema egmHuu,.
o Talmep 414 aBTOMATUYECKOTO M3MEPEHUA.
o [MapameTpbl NaMATU (ABTOMHKPEMEHT fiYeeK NamATH).

e HacTpoiKu napameTpoB cCeTu:
o HomwuHanbHOE HanpsaKeHue ceTu.

Cnocob npeacraBaeHnA pesynbrtata USMepeHnAa NETIN KOPOTKOIO 3aMblKaHUA.

o
o Yacrota ceTun.
o Twvn cuctembl 3a3eMIEHUA NUTAIOLWEN CETU.

e ba3sy ycTpoMCTB 3aLuThl.



Mepes MsmepeHUaMM HeobxoaMmo BblbpaTb TUN ceTn, OT KOTOPOI NUTAETCA TECTUPYEMbIA OOBEKT.

3atem cneayet Bbli6patb HomuHanbHoe HanpsaxeHue cetu U, (110/190 B, 115/200 B, 127/220 B,
220/380 B, 230/400 B wnau 240/415 B). 3To HanpasKeHMe WCMNONb3yeTcA MpM pacyére 3HayeHus
OXKMA3EMOr0 TOKa KOPOTKOro 3aMblKaHuA.

BBOog, 4acToTbl CeTH, SABAAIOWENCS WMCTOYHMKOM MNOTEHUMaNbHbIX Momex, Heobxogum ana noabopa
COOTBETCTBYIOLLEN YACTOTbl U3MEPUTENIbHOINO CUTHaNa MPU U3MEPEHMAX CONPOTUBIEHUA 3a3eM/IeHUA.
Takon noabop obecneumBaeT oNTMMaNbHylO PuAbTpauMio nomex. M3meputenb aganTMpoBaH Ans
dunbTpaymm nomex, noctynarowmx 3 cetm 50 'y v 60 .

MapameTp ABTOMHKpPEMEHT NpW ero akTueM3auuMu & | p[JenaeT TaK, UYTO Kajoe COXpaHAemoe
nsmepeHue (rn.7.1.3) pasmel,aetcs B aBTOMaTUYECKU CO34aHHOM HOBOM TOUKE U3MEPEHMUS.

CuéTtumk BpeémMmeHU B aBTOMATUYECKUX U3MEpPEeHUAX onpeaenaeTr nHTepsana BpemeHu, 4yepes KOTOprVI
HAa4YNHAOTCA ceayoulne warmn npoueaypbl UISMeEpPEHUA.

2.2.1 ba3a yCcTpOHCTB 3alMThI

Ha aKkpaHe HacTpoiika napameTpoB npeAoXpaHUTeNei MoXKHO 3a4aBaTb U PeAaKTMPOBaTb NapaMmeTpbl
BbIK/ItOMATEIeM 3aLUNTbI:
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a. 40608./18Hlle Xapakmepucmuk zcmgoz‘icme 3aujumbal
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XaparepucTika Suauesin

BbibepuTe MKOHKY B,

@ . NosABuTcA MeH ana [obasneHWa BPEMA-TOKOBbIX
XapPaKTEPUCTMK YCTPOMCTBA 3aLUMThI.
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[INA co3aaHMA HOBOI XapaKTePUCTUKM:
@ ; I 1 e Bbl6paTh MKOHKY 4= ;

e Ha)xmute none Bbl60pa MMEHMWN.
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BBeauTe UMA Ha 3KPaHHOM KiaBuaTtype.

PYHKLNM CUMBONOB:

. OTmeHa M3MeHeHUi.

v MoaTtBepKAeHNE U3MEHEHUNA.
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Xapaxrepucrusa Senn |

PenaKTHpOBATS TeKCT

OnucaHne dyHKUMOHANbHbIX KAaBULL:

| Ok — noaTeepxaeHNe Ha3BaHUA.
| OTmeHa — OTMeHa JeicTeus.
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Bbibepute niobyto  AYEMKY B CTPOKe, 4TODObI

@ “ dKTUBUPOBATb CTPOKY C AaHHbIMM.
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Mocne Bbibopa 6yayT AOCTYNHbI ONUUK:
MapameTp K — ycTaHOBKa KPaTHOCTU HOMMWHANLHOIO
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‘ BbIGPaHHYHO CTPOKY.
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MosABMTCA 3aNpOC NOATBEPMKAEHUA BbiGOpa.

XapaxTepwc:

o Tpk 3anonHennn Tabnuubl GyayT
3aMeHeHbl CyllecTByloumne -

i‘ Bt -~ Onucanue GYHKUMOHANbHbIX KNABULL:

Tl [a — noarsepxaeHne sbibopa.

Het — oTmeHa nameHeHwumsA.
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OnuncaHve dyHKUMOHANbHbIX MKOHOK:

,D,O6aBHEHMe XapaKTeEPUCTUKN ONA Bbl6paHHOF0 HOMWHA/IbHOIO TOKa yCTpOVICTBa 3alnThbI.

YpaneHue XapPaKTEPUCTUKN ONA Bbl6paHHOFO HOMWHA/IbHOIO TOKa yCTpOVICTBa 3alWnThbI.

WUl BctaBKa 3a3/1aHHOTO 3HAUYEHMA A8 3aMKUCK BO BCEt CTPOKe Uu TabauLie.

HE

XapaKTepucTuka HeakTUBHa.

+ (<

XapaKTepuCcTMKa aKTMBHa.

[ob6aBneHne UMeHN XxapaKTepUCTUKN.

PefakTMpoBaHMe Ha3BaHUS aKTUBHOM XapPaKTEPUCTUKM.
YaaneHve akTUBHOM XapaKTePUCTUKN.

Bo3BpaT K NpeablayLiemy sKpaHy.

Mepexoa K rnaBHOMY MEHI0.

OTmeHa U3MeHeHUN.

<HeEy

MoaTtBepKaeHMe NSMEHEHUA.

b. [obasaeHue ycmpolicme 3auwjumsl
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Npowssoputens

HarkaTb Ha noae BBOAA MMEHU;

BBeCTM MMA Ha 3KPaHHOM KaasuaType.
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PYHKUMM CUMBOOB:

. OTmeHa n3MeHeHMiA.

v MoaTsepXaeHNE U3MEHEHUI.
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OnucaHve dYHKUMOHANbHbIX MKOHOK:

3anuncb He aKTUBHA

+ €

3anucb akTUBHA

[JobaBneHne HOBOWM 3anncu
MN3meHeHWEe UMEHWN aKTUBHOW 3anuncu
YpaneHue akTMBHOW 3anucu
Bo3BparT K npeaplayLemy sKkpaHy
Bo3BparT B rnaBHOE MeHto

OTMeHa U3MeHEeHMUM.

< HeEY

MoaTsepXaeHNEe U3MEHEHU.

2.3 CBA3b

2.3.1 CoeauHenue no USB

BcTpoeHHbIt B uM3meputenb nopt USB Tuna B wucnonb3yetca Ana NOAKAIOYEHUA M3MepuTensa K
KOMMbIOTEPY C LLe/IbI0 CYMTbIBAHUA OaHHBIX, 3aMMUCaHHbIX B €ro namsaTtb. [laHHble MOMKHO 3arpysuTb U
NPOYMTaTb C MOMOLLLIO MPOrPAMMHOIo obecneyeHnsn, NOCTaBAAEMOrO NPOU3BOAUTENEM:



e Sonel Analysis — nporpamma no3sonseTr paboTaTb C PErUCTPAaTOPOM U3MepUTeNs U BCeMU
aHanmsatopamn cepun PQM n TKM. OHa no3BOANAET CUMTbIBATb AAHHbIE M3 PErncTpatopa U
aHaNn3npoBaTb AaHHble.

e Sonel Reader — nporpamma ucnosab3yeTca A8 CYMTbIBAHMA 3aNMCAHHbLIX AAHHbLIX M3 MaMATU
nameputena. Kpome Toro, oHa No3BOASAET NepesaBaTb AaHHble B NMepPCOHa/IbHbIN KOMMbIOTED,
COXPaHATb UX B MONY/APHbIX GopmaTax U BbIBOAUTb Ha NeyaTb.

MoapobHYHO MHPOPMALLMIO MOMKHO NOSYYNUTb Y MPOM3BOAUTENA U ANCTPUOBIOTOPOB.
@ MoakntounTb Kabenb K nopTy USB KomnbtoTepa 1 pasbemy USB TMna B B usmeputene.

@ 3anycTuTb Nporpammy.

- o o
\I \I AKTyaanbIe BeEpPCHUN NporpaMmmHoOro obecneyeHns MOXKHO HaliTK Ha Beb-caliTe npounssoguTenAa.
v

2.3.2 Iloaxkaw4denue K cetu Wi-Fi

@ MepenTtn K pasgeny Hacrpoiiku » Mapametpobl cBasun P Wi-Fi.
@ Bkatountb Wi-Fi (Ha BepxHeii naHenn AonxeH noasnTbea 3Hauok coctoarmna Wi-Fi ill).

@ BbibpaTb B cnncke ceTb ¢ gocTynom B Internet. [lBaxkAbl HAXXMUTE Ha HEE M €CM OHA 3aLUMLLEH],
TO BBEAUTE Napo/b. YTOObI BbINTU U3 CETU, TaKKe ABaXKAbl HAXKMUTE Ha Heé.

@ Bbibpatb Ok M ybeguTbCs, UYTO M3MepUTENb MNOAKAOUMACA K ceTU. 3HayoK cratyca Wi-Fi
MOKa3blBaeT ypoBEHb CUrHANA.

2.3.3 IlapameTtpsl E-Mail

O zai0 |z 2| B escowie | il | o e [epeiitn K pasgeny Hactpoitku » Mapametpbl

— "' e cBasu P Mapametpbl E-Mail.
e 3anonHuTe Noas Ha 3KpaHe:
@ o napameTpbl MCXOAALLEN MOYTbI;

smitp.example.com 465 TepConnection » ¥

Wyslij do Test

e Haxkmute KHonmKy TECT, 4yTtobbl OTNPaBUTHL

O ajpec No4YTOoBOro AWMKa nony4vartena.

. . . . = TecTtoBoe nncbmo no E-Mail.
-

& | DyHKUMA paboTaeT ¢ BbIGpaHHbIMKW ONepaTopamMm 3NEKTPOHHOM NouTbl. CMUCOK NOCTaBLUUKOB
|
L | BaHHOW yCNyrn MOXKHO HaWTW Ha Beb-caliTe NnpoussBoauTens.

2.4 OBHOBJIEHME NIPOTPAMMHOI'O OBECIIEYEHHUA

Mepen ob6HOBAEHMEM NpOraMMHOro obecrnedyeHma HeobXoANMMO 3apPAAUTbL aKKYMYAATOP.
& Bo Bpems 06HOBAEHMA HENb3A BbIKAOYaTb U3MEPUTESb.



2.4.1 Oo6HoBJeHue no USB

@ Ckauvatb daitn obHoBNEHUA ¢ caliTa npousBoanTens (http://www.sonel.ru/).

@ 3anucatb ¢painn Ha daswky USB. Hocutenb namatm gonxeH nmetsb paiinosyto cuctemy B dopmate
FAT32.

@ BbibpaTb HacTpoiikmn > O6HoBneHUe, 4Tobbl NepeiTu K MeHto 06HOBAEHUS.

© 18:44:21 Izma—n7—zu| R | -Illl | 100% L
P Aktualizacia oprogramowania

e BcraButb ¢nawKy USB B pasbem USB TmMna A B

nsmeputene. oasutca  UHGOPMAUMOHHbIN

Prosze w \ ek 2 wersi 1 ‘ktualizacj
0) @ = 4 -

e [1na 3anycKka npouecca obHoB/ieHUs, BbibepuTe

Ok B MHOOPMALMOHHOM OKHe.

-4~ |B KauecTBe anbTepHaTMBbI MOXHO Bbl6paTb onuuio O6HOBUTL no Wi-Fi. 3aTem cnepyet
| |

L | nencTBoBaTb B COOTBETCTBUM C IN.2.4.2.
2.4.2 O0Oo6HoBaeHue o Wi-Fi

@ Moakntoumtbca K cetn Wi-Fi B cootBeTcTBMM € 11.2.3.2.

BblbpaTb O4HO U3 AENCTBUIN HUXKE:
@ e [lepeinTn K NyHKTY MmeHo HacTpoiiku B> O6HoBneHue 1 BbiI6paTb O6HOBUTL No Wi-Fi.
e [lepesarpysuTb M3mepuTensb.

@ Mpubop aBTOMaTUYECKM NPOBEPUT, AOCTYMHO M OBHOBAEHME NPOrpammMHoro obecnedyeHms. Ecau
eCTb HOBasA Bepcus, TO 0TO6PasnUTCA OKHO ¢ Npocbboli NoATBEPAMTL 06HOBEHME.

@ [ns 3anycka npouecca o6HoBneHUs, Bbibepute Ok B UHGOPMALMOHHOM OKHe.

Mepbl 6€30MacHOCTM BHYTPU HEKOTOPbIX CETel MOryT NPUBECTM K TOMY, YTO U3MEPUTENb He
ﬁ_;_ o
{7 | CcMOXKeT MmoaKNouUTbCA K cepBepy OBHOB/IEHMIA NPOWM3BOAMTENA — MOABWUTCA COOBLLEHME

| =

O6HOBNEHUE He MOXKeT 6bITb BbinosHeHo no Wi-Fi...
2.5 PETMOHAJIBHBIE HACTPOHMKH

BbibpaTtb  HacTtpoiikm >  PernmoHanbHble

® 11:25:46 | 2018-0226 | N | .ll“ 100% ([EEER
HACTPOWKM, 4TOGHI NepeliTH B MeHio BbIGopa
A3blKa.
o PaCKprTb CNUNCOK Bb|60pa A3bIKOB.
Jezyk interfejsu
@ Polski n o Bbl6paTb Hy)KHblﬁ A3bIK.
Esp;hul
Ergn OnucaHue d)VHKLI,VIOHaanbIX MKOHOK:
pa u P . BO3BpaT K npeabiaywemy 9KpPaHy (N\O)KeT

noABUTbLCA 3aMNpoC O COXPaHEHUUN UAN  OTMeHe


http://www.sonel.ru/

®©

O

U3MeHeHus)
| coxpaHeHne nsmeHeHuit
14 BO3BpaT B rNaBHOE MEHIO

yiaass | mnsaze| N |l @ Ecny y3ameHeHUs He COXpaHEHbI, HO BbIGPaHa MKOHKa 48

4 Ustawienia regionalne *

(B03BpaT K NpeaplayLiemMy 3KpaHy), TO NOABUTCA 3aMpoc

Cyaaes noaTeep»aeHma Bbibopa.
‘ zmiany?
OnucaHne GYHKUMOHANbHBIX KNaBUL:
L) Jme) Ot | Da — noateepxaeHue Bbibopa

- . Het — oTmeHa Bbibopa
OTmeHa — oTMeHa AelcTBusA

3 U3MEPEHHUA

B meHto V|3MEPEHVI$| AOCTYynHbI cheayrowme nccneaoBaHuA.

BE. HuskoBonbTHbIE U3MepeHus LV:

ConpoTuBaeHUe NeTAN KOPOTKOrO 3aMblKaHWUA (Zi-n, 1, Zi-pe, Zi-perep) € Y30);
MNapeHue HanpaxkeHua AU;

ConpotusneHne nsonaunm Risp;

MpoBepKka guddepeHUManbHOro BbikaoUyaTena (Tok cpabatbiBaHuns Y30 - RCD 1, Bpems
cpabaTtbiBaHma Y30 - RCD ta, U3MepeHMa B aBTOMATUYECKOM pexume);
ConpotusneHue Ry;

HenpepbIBHOCTb coegnHeHn Reonr;

MNocnepoBaTenbHOCTb YepeaoBaHua ¢as 1-2-3;

HanpasneHue BpalLeHua poTopa sanektpogsuratensa U-V-W;
ConpoTtusneHue 3azemneHns Rg;

YaenoHoe conpoTuB/IEHNE TPYHTa Qm;

OcseleHHOCTb Lux.

Bo Bpemsa M3mepeHnit (NeTasa KopoTKoro 3amblkaHua, Y30) Henb3a NpUKacaTbCsa K AOCTYMHbIM U
NPOYMM TOKONPOBOAALLMM YaCTAM TECTUPYEMOW YCTAHOBKM.

BHMMaTeNbHO O3HaKoMbTeCb C coAepKaHnem 3TOM rnaBbl. B Helt onucaHbl cxembl M3mepeHm71,
MeTOoAdbl BbIMO/THEHUA M3MepEHMVI M OCHOBHbIE MpaBWia MHTepNpeTaunn pe3ynbTaTos,

Bo Bpema AnmMtenbHOro nuasmepeHms 0To6pa)+<aeTc;1 UWHAOWNKATOP XO4a BbIMNOJ/IHEHUA;

PesynbTaT nociegHero nsmepeHusa otobparkaerca, NoKa He NPonsonger:
e 3anycK cneayoLlLero MsmepeHuns;
® l3meHeHWe NnapaMeTpPoB U3MEpPEHUs;
e UM3meHeHne GyHKUUWN U3MEPEHUS;
e  BbIK/OYEHNE U3MEPUTENA.

MocnepHeee namepeHne MOXHO CHOBA Bbi3BaTb HA 3KPaAH C NOMOLLbIO MKOHKU E‘ .



3.1 AUATHOCTHKA, NIPOBOAUMAA USMEPUTEJIEM - JIMMUTDI

N3meputenb MOMKET OLLEHWUTb, HAXOAUTCA NN pPe3yabTaT U3MEPEHMA B AOMYCTUMbIX FPaHMUax Aas
BbIOPAHHOIO YCTPOMCTBA 3alWmUTbl UAN NPEBLICUMA NpeaesnbHble 3HauyeHuA. C 3TOM LLeNblo MOXKHO 334aTb
JNIMMUT, T.€. NpeaefibHOe 3HaYEeHNE, KOTOPOE HE AO/IKEH NPEBbLICUTL Pe3yibTaT. ITO BO3MOXKHO AN1A BCEX
N3MepUTENbHbIX GYHKLMI 33 UCKAOYEHNEM:

e U3mepeHuit napameTpoB Y30 (la, ta), 4NA KOTOPbIX IMMUTLI BKTOYEHbI MOCTOSHHO;

e M3mepeHWn cONPOTUBAEHMA MNETAM KOPOTKOrO 3aMblKaHWA, TAe JIMMWUT YyCTaHaB/MBaeTcA
KOCBEHHO, 4epe3 BblIGOP COOTBETCTBYIOLLEN TOKOBOM 3aliMTbl, A/1A KOTOPOM Ha3HayeHbl
CTaHAapTHble NpeaesibHble 3HaYeHus;

e Perucrtpartopa.

Ons nU3MepeHUint CONPOTUBAEHWUS U30NALUMU U OCBELLEHHOCTU JIMMUT ABASETCA MMUHUMAJIbHbIM
3HayeHMemM. [na W3MepeHuir COMPOTUBIEHUS MNETAN KOPOTKOrOo 3aMblKaHMA, COMPOTUB/IEHUA
333eM/IAIIOLWLEro YCTPOWCTBA, a TaKKe COMPOTMB/IEHMA 3aLLMTHOTO MPOBOAA M CUCTEMbl ypPaBHMBAHWA
NoTEHLMAN0B — MAaKCMMa/ZIbHOE 3HaYyeHue.

NIMMnUTbI  yCTaHaBAMBAOTCA B AAaHHOM MeEHK u3mepeHui. [locne KaxKaoro uamepeHua npubop
oTobparkaeT CMMBO/IbI:
(® pesynbTaT HAXOAMTCA B rpaHMLAX, ONpeaeEHHbIX TMMUTOM.
(® pe3ynbTaTt He Haxo4MTCA B rpaHMLAX, onpeaenEHHbIX TMMUTOM.
) HeT BO3MOXHOCTM OLEHWTb NPaBUALHOCTb pe3ysnbTata. CMmBOA OTOBpaXkaeTca B YACTHOCTY,
KOorga eweé HeT pesy/nbTaTa, HampuMMmep, BO BPEMA WU3MEPEeHUA WAM MOKa He 6bl1o BbIMNOJHEHO
HUKaKUX U3MEPEHWN.

Cnocob yCcTaHOBKM IMMUTOB, ONUCaH B r1aBax, OTHOCALLMXCA K AaHHbIM M3MEPEHUAM.

3.2 U3MEPEHHUE IEPEMEHHOT'O HAIIPAKEHUA U YACTOTbI

Mpubop n3mepseT 1 NoKasbIBAaET 3HAYEHNE NEPEMEHHOTO HAaNPAXKEHMA M YaCTOTy CETU NPU BblOPaHHbIX
n3mepuTenbHbIX PYHKLMAX, COrNacHO Tabaunue Huxe:

PyHKUMA n3MepeHus U f
YARY, ° °
Z\ pe . .
Z\_pE[RCD] o 4
Riso .
RCD Ia ° °
RCD ta ° °
Rx
Rcont
MocneposatenbHOCTb das °
HanpasneHue BpaleHne aABuraTtens °
ConpoTtusneHue 3asemneHmsa Re °
YaenoHoe cConpoTUBAEHUE FPyHTa °
OcBeLEeHHOCTb

Perncrtpatop ° °




3.3 NPOBEPKA INIPABUWJIBHOCTH NIOAK/IIOYEHHUA 3AIIMTHOI'O IPOBOJA

—_— L1
N
PE

Mocne noAKNOYEHUA WM3IMEpUTeNa, KakK Ha PUCYHKE, MNPUKOCHUTECb K CEHCOPHOMY 3aeKTpoay U
nopgoxante npumepHo 1 cek. Ecam Ha nposoae PE 6yaeTt obHapyKeH noTeHuman, 1o:

e Otobparkaetca Haanucb PE! (owmbKa B cxeme cetu, nposod PE noaknoyeH K ¢dasHomy
nposoay), a TaKxke...
e ..M3MepUTENb FeHEepPUpPYyeT HENpPEepPbIBHbIN 3BYKOBOM CUTHA.

Takana BO3MOKHOCTb AOCTYNHa AaA BceX GYHKLMA M3MEPEHMUA, OTHOCALLMXCA K BbiKAtoYaTenam Y30 u
neT/ie KOPOTKOro 3aMblKaHUA, KPOME U3MEPEHUA Z .y, L-L.

Mpu 06HapyKeHUN NPUCYTCTBUA Pa3HOro HaANPAXKEHUA Ha 3aWMTHOM nposoae PE Heobxogumo
A Hemea/IeHHO OCTaHOBUTb U3MEPEHUE U UCMIPaBUTL OLIMBKY B CXeme.

Y6eautecb B TOM, YTO BO BPEemA W3MepeHWs Bbl CTOMTE Ha TOKOMPOBOAALEM MOAY.
MN30nMpOBaHHbIM MO MOMKET NPUBECTM K OLIMBOYHOMY pe3ynbTaTy NPOBEPKM.

i | |Ecnn HanpsykeHue Ha nposoge PE npeBbicMT ZonycTMmoe 3HavyeHue (npumepHo 50 B), TO
N n3mepuTenb CUrHanmsupyet ob stom pakre.

Ecnu B rn.2.2 BbibpaHa ceTb IT, TO CEHCOPHbIN 3N1eKTpo4 ByAEeT He aKTUBEH.



3.4 MNAPAMETPbHI IIETJIM KOPOTKOTI'O 3AMBIKAHHUA

Ecnn B Tectupyemoit cetn ectb anddepeHumanbHbie BbikaodaTenu (Y30), To Ha Bpems
npouecca M3MepeHUa COMNpPOTUBEHMA UX Heobxoaumo WyHTUpoBaTb. OgHaKo, HeobxoaMmo
NMOMHWTb, YTO 3TOT CNOCO6 BHOCUT U3MEHEHUS B USMEPSAEMYIO LLIEMb U PE3Y/IbTaTbl MOTYT UMETb
MWUHWMaNbHOE OTInYne oT d)aKTVI‘-IeCKVIX.

Kaxkapbli pas nocne namepeHma HeobxoaMmo yaanuTb U3 CXEMbl USMEHEHUSA, BbINOJIHEHHbIE Ha
BPeMsA U3MepeHMA 1 NpoBepuTb paboTy auddepeHumanbHoro BoikatovaTena ¥30.

3amevaHus, npuBeaEHHbIE Bbllle, HEe KacaloTCA U3MEPEHUA CONMPOTMBAEHMA NETNIM KOPOTKOro
3aMblKaHMA NPU UCNONb30BaHUU GYHKLUMU Zy-pE [ReD]-

N3mepeHus CONpOTUBNEHUSA neTnu KOpPOTKOro 3aMblKaHUA 3a YaCTOTHbIMU
npeo6pasosatenamu (nHBeptTopamu) HesdPeKTUBHbI, a  pe3ynbTaTbl  U3MEPEHWUM
HenpaBAoNoAobHbl. ITO ABASETCA CAeACTBUEM M3MEHEHWN BHYTPEHHEro CONPOTUBAEHUSA
CXeMbl MHBEpPTOPaA BO Bpems ero pabotbl. He cneayeT BbINONHATb U3MEPEHUS CONPOTUBNEHUS
NeTn KOPOTKOro 3aMblKaHWA HENOCPEACTBEHHO NOC/e MHBEPTOPOB.

3.4.1 IIapameTpsbl U3MepeHU

@ é&) Zy N, L é}j Zy pe éj] Zy_pefnco) Bbl6paTb MYHKTbI ZL.N, -1, Zipe VAN ZL—PE[RCD]-

JocTtoBepHoCTb M3MepEHMl71 3aBUCUT oT BBOAA
I'IpaBManOﬁ AONHbI U3SMEPUTENIbHbLIX NPOBOAOB.

© rossss | soneran| Nl [0 o ¢
4 znu
- ECM K M3MepuTeNto He nogkaloueH agantep Tuna WS,
TO B MeHIO b6yayT AOCTYMHbI 3HAYeHWA  AWHbI
Z=--Q le=-—A CTaHAAPTHbIX n3mepuTesibHbIX nposoaos oT
noo0oR npoussoanTens.
U=03V L:m LW
S " :: ez->-0l e B TakoWi  CWUTyaUMM  HaXMuUTe  none
. e PaCKPbIBAIOLLEroCcs CIUCKa.
e BbibpaTb HEOBXOAUMYIO ONUHY U3MEPUTENbHBIX
NpPoBOAOB.
1'”'”"’“' Nl | OXKMAaeMblii TOK KOPOTKOTO 3aMblKaHMA Ik MOXKeT 6bITb
L paccyMTaH Ha OCHOBAHWMM OAHOW U3 ABYX BENNUMH:
O HOMWHaNbHOrO HanpsaxeHns cetn Up,
Z=--Q tzso}?m O M3MepeHHOro HanpsxeHus Uo.
oay T [l du3nYeCcKnii cMmbicn napameTpa NpeAacTasneH B rn.3.4.5.
f=00mz Nerzm @R e HaXXmuTe nose packpbiBaloLLEroca CrMCKa;

@ ] ° Bbl6epMTe HYXHO€ 3Ha4YeHue.



© 10.4:22' zma—n'r—zal I | _.“I | 100% EEEF ¥

Pe3ynbTaT M3MepeHUss MOXKHO CPaBHWUTb C KpuUTepuem
LN AOMYCTUMOrO  COMPOTUB/AEHUA  METAIM  KOPOTKOTo
a 3aMblKaHUA  Zsgop, OMPEnEeNéHHOrO Ha  OCHOBe
@ Z=--0 ::;_s_o,o,q napameTpoB 3aLUTbl U3MEPAEMONM Lenu:
u=02v N O  XapaKTepuUCTUKa;
f=00Hz N=12m o5--E0 O HOMMHA/IbHbIN TOK.
- # e Ha)KmuTe none c TUNOM YCTPOMCTBA 3aLUUTDI.

MapameTpbl Ha BbIbOP:

e [Ipoussoaurensb:
o OBWMWM — oTcyTcTBYeT KOHKPETHbIN
npoussoauTenb.
O MNpou3BOAMUTENb YKAa3aH B MNamATU
nsmeputens (rn.2.2.1.).

@® 10:43:35 | 2018-07-23 N ‘ -Il“ |1nn:‘u D ¥ ° TMn:
©)

o OBWMWN — oTcyTcTBYET OnNpeaenéHHbIii

Praducent Typ Charakterystyka

™.

EGENERAL v ‘ GENERAL v | B v

@ in Czas Limit

"\ﬂ v ‘04 v

O TMMbl yKasaHbl B NamAaTU M3MepUTens
(rn.2.2.1.).
e BpemaA-TOKOBaA XapaKTEepPUCTUKA;

l.=50 A

a1 vo | @ e HomuHanbHbIN TOK Iy;
* o e Jlonyctumoe Bpems cpabaTtbiBaHusa ;
e  JIMMUT — NTMMUT, YKa3aHHbIK B cTaHgapte FOCT
P 50571.16-2019:
0 - --la TOK U3 Tabanupl cTaHgapTa — 6e3
KOppeKLuuu.
o 2/3Z — |, TOK yBenu4yeH Ha 3HauyeHue
0,5l..
© 10435 | ao723 B |l @D ¢ [ocne ycTaHoBKM napameTpos B warax (8) (7) 6yaet
T paccymTaH TOK.
R NEETE t l. — TOK, obecneuvBalOlWnin  aBTOMATUYECKOE

] Czas Limit

cpabaTblBaHME YCTpOMCTBA 3aluMTbl 3a Tpebyemoe

@ E b | [os NE i BpemA.
la=50A
R = OnucaHne GYHKLMOHANbHBIX KNaBULL:
* # Ok - nOATBEPXAEHME NapameTpoB YCTPOMCTBA

3aLUUTbI.
OTmeHa — OTMeHa AeicTBuSA .

3.4.2 IlapaMeTpsl NeT/JIU KOPOTKOro 3aMbiKaHu4 B nenu L-N u L-L

MNogknounTb namepuTtenbHble NPOBOAA COrNMaCcHO PUCYHKY:!

@ (@ nan (o) Ansa nsmepeHua B uenu L-N;
@p,nﬂ n3mepeHua B Lenu L-L.



@ éfjj FARYR

@ 11:02:49 | 2mu-u7-23| m | "'II | 100% @EEEY ¥
o MoABMTCA aKpaH n3mepeHus.

b
GOTOWY!

Z=-0
@ 1a=50,0A
Uon=2398V L=|5m }r I (Uo)}r

f=50,0Hz N=12m ®¢;}=

« - |

BbIbpaTb NYHKT Zin, L-L.

TeKkylime noKasaHusa:

ULn — aKTyanbHoe HanpsxeHve mexay ¢asHbiMm U
HeNTpanbHbIM NPOBOAOM.
f — akTyanbHas YactoTa Ha 06beKTe N3MepeHus.

@ Beegute napameTpbl MU3mepeHUa B COOTBETCTBUM C 1.

®

® II‘I]E'Iﬁl zms-n?-zsl m ‘ .|||I |100% D ¥
[ ™ @

2018-07-2311:03:12

©
@ Zin=2,0410Q l=112,7 A

|A= 50,0A
Upy = 2400V L=[5m Fv " (UU)}‘
f=50,0 Hz N=12m e2--0
L = #

YT106bI BbINO/NHUTL U3MEPEHME HarKmUTe KHonKy CTAPT.

CyunTtaTb pesynbrart:
Z,.n — OCHOBHOW pe3ynbTar.
Ik — O’KMOaembl TOK KOPOTKOTO 3aMblKaHUA BMeCTe C
CUrHanu3aLumen BbINOJHEHMA [AONYCTUMbIX KpUTEPMEB
netam K3 (rn.3.4.1, war (s)):
(¥ — BbINONHEH.
(®) — HEBbINOHEH.
() — oUeHKa HEBO3MOKHa.

In. — TOK, obecneunBaloWmii  aBTOMaTUYeCcKoe
cpabaTbiBaHMe YCTPOWMCTBA 3aWuTbl 3a Tpebyemoe
Bpems.

Mocne Bbl6opa nanenun B ¢ npaBoit cTOpoHbI 3KpaHa
OTKPOETCA MEHIO C AOMNOJIHUTE/NbHBIMU Pe3y/bTaTamu



n3ImepeHunAa.

@ nna-azlzmanna' I | _.“I | 100% @R ¥
A osorzs0n: Bl 200 R~ @KTUBHOE COMPOTMBAEHME M3MEPAEMOIA Lienm
. omiy  Xi— peaKTMBHOE CONPOTUBAEHME U3MEPAEMON Lienn
— _ f =50,0H )
@ ZL-N = 2,041 Q :<7]5102(‘]7AA © Uy — HanpaeHuWe OTHOCUTENbHO HeNTPasbHOro
A= )

nposoaa

ULy =2400V L=|56m }¥ I |(Ua)}¥ p A

F=500Hz norzm @ne-[) f —uvacroTa

. =] #
HaaTtue Ha naHenb [ ckpbiBaeT meHto.

Haxmute MKOHKY [, 4TObBbl cCoxpaHuTb M3mepeHne B namaTtu npubopa. MogpobHoe onucaHne
yrnpaBieHWeM NamsaTM cogepkuTca B rn.7.1.3. MOXKHO CHOBAa BbI3BaTb HA 3KpaH nociegHee
M3MEPEHME, HAXKMManA MKOHKY K.

BbinonHeHWe 60/bWOro YMCcNa U3MEPEHUI 338 KOPOTKME MPOMENKYTKM BPEMEHWU NPUBOIMT B
KOMY, YTO BHYTPU M3MepuUTeNsa BblAENAETCA MHOro Tenna. B ¢Basu ¢ 3tum, Kopnyc npubopa
MOJKET HarpesaTbCs. 3TO HOPMaJbHOe fBNieHNe. Kpome TOro, nsmepuTesib UMeeT 3alumTy oT
[JOCTUNKEHMA CINLWKOM BbICOKOM TemnepaTypbl.

Mocne cepun M3 npumepHo 15 M3MepeHMI NEeTIM KOPOTKOro 3amMblKaHMA Heobxogumo
45 |nopoxaatb, Noka npubop He oxnaautca. ITO OrpaHUYeHue BbI3BaHO 60/MbWKMM TOKOM
b M3MepeHna n MHOrodyHKLMOHaAbHOCTbIO Npubopa.

MMWHUMabHBIN MPOMENKYTOK BPEMEHW MEeXAy CleAylolMMN U3MEPEHUAMU COCTaBAAeT 5
cekyHa. OtobpakeHue coobuieHus MHPOPMMPYET O FOTOBHOCTU K BbINOJHEHUIO
cnepylolero MsmepeHus. Jo MOMEHTa NOABAEHUA AAHHOW HaAMNWUCU, U3MEPUTENb HE MOXKET
BbINO/IHATL U3MEPEHMUSA.

[ononHutenbHaa uHpopmauua, otobparkaeman usmepurenem:

GOTOWY! M3mepuTenb rotos K BbINOAHEHUIO USMEPEHUA.
Mpouecc usmepeHus.
L-N! Heponyctumoe HanpsaxkeHue Uiy 414 BbINOIHEHUA U3MEPEeHUA.
L-PE! Heponyctumoe HanpaxeHue Uppe 418 BbINOJHEHUA U3SMEPEHUA.
N-PE! Hanps»eHue Un.pe NpeBblwaeT gonyctmmoe 3HadyeHue 50 B.
®dasa nogkatoueHa K knemme N BmecTo L (Hanpumep, 3ameHeHbl mectamu L un
L<=>N N B ceTeBOli po3eTKe).
TEMPERATURA! MNpesblweHa TemnepaTypa BHYTPU U3MepUTENA.
f! YacToTa ceT HaxoaAmnTca 3a npeaenamm ananasoHa 45...65 .
54D Owwnbka BO Bpemsa BbINOAHEHUA M3MepeHuA. OTobpaxkeHue NpPaBUIbHOMO

pe3ysibTaTa HEBO3MOXHO.

MNoBpexkaeHue uenu
N3meputenb HeobXxoaMMO OTAATb B CEPBUCHYHO CYKOY.
KOPOTKOro 3aMblKaHUA




U>500V!
Ha nsmeputenbHbIX pasbemax nepes UsmepeHnem HanpaKeHune npesblwaeT

M HenpepbIBHbIN
pep 500 B.

3BYKOBOW CUIHAN

HanpsskeHne Ha TecTMpyemom 0b6beKkTe HaxoAuTcA 3a mpedenamu rpaHuu,

NAPIECIE!
COOTBETCTBYHOLLMX 334aHHOMY HOMMHANbHOMY HanpsxeHuto cetn Uy (rn.2.2).

CAMWKOM HU3KOE 3HAaYeHMEe OXKNAAaeMOoro ToKa KOPOTKOro 3amMbiKaHUA Ik onAa

LIMIT! .
3a,aHHOrO YCTPOWCTBA 3alLMTbl U BPeMeHU ero cpabaTbiBaHUA.

3.4.3 IlapameTpsl neT/IM KOPOTKOro 3aMbIKaHU4 B nenu L-PE

@ MoAKAUYMTb M3MepUTEeNbHble NPoBOAa cornacHo Puc. 3.1 wan Puc. 3.2.

—— L1
N
T | "

Puc. 3.1 N3amepeHue B uenn L-PE

Puc. 3.2 NMpoBepKa 3GpPeKTUBHOCTM 3aLUMTbI OT NOPaAXKEHUA TOKOM Ha KOPMYCe YCTPOCTBA
B cnyyae: (a) cet TN unm (b) cetn TT

@ g&j Zoot BbI6paTh NYHKT Zipe



@ noe|mane| B | gl | oo ‘E' MoABUTCA SKPaH U3MEPEHMUS.

L
GOTOWY!
TeKyliMe NoKasaHus:
@ Zipg=--0Q :k:_;;)’;A ULpe — aKTyanbHOE HanpsKeHue mexay ¢asHbim u
A= ’
E oh 3aLUMTHLIM MPOBOOM.
Uppe=2398V L=]12m ;¥ Iy [ (Un) }¥
) . f — akTyanbHas yacToTa Ha 06BbEKTE M3MEpEeHUs.
= 50,0 Hz PE=12m oL *=m
- ) o

@ BeBeauTe napameTpbl U3MepeHua cornacHo rn.3.4.1.

®

YT106bI BbINO/IHUTL U3MEPEHME HarKmUTe KHonKy CTAPT.

CumnTaTb pesynbTar:

Z,.pe — OCHOBHOW pe3ynbTar.

‘ 100% EEE ¥ o
il Ik — OXKMAAeMbIii TOK KOPOTKOrO 3aMblKaHUA BMeCTe C

@ 1:08:38 ‘ 2018-07-23 |

o e

i,

2018-07-23 11:06:34 cmmanmsau,meﬁ BbIMOJIHEHNA AO0NYCTUMbIX KpUTEepues

©® netaun K3 (rn.3.4.1, war (s)):
ZipE=2,164Q  n=10634 ®

(¥) — BbINO/HEH.

la=50,0 A
P Ll [ (® — HeBbINO/HEH.
=500k recizm  @2o-[0 () — OUeHKa HEeBO3MOXHa.
. o
= # la. — TOK, obecneunBaloWwmii  aBTOMaTUYECKOe

cpabaTtbiBaHME YCTPOMCTBA 3aWMTbl 3a Tpebyemoe

@ Bpems.

Mocne Bbl6opa nanenun B ¢ npaBoit cTOpoHbI 3KpaHa

® nosss | ez 8| il | @@y OTKPOETCA MEHIO C AOMONHUTE/IbHBIMU pe3yabTaTamu
B Aada S8 nsmepeHua:
2018-07-23 110604 R 2 o
© x R — aKTMBHOE CONPOTUB/IEHME N3MEPAEMOM Lenu.
U 240 v
ZL-PE = 2’] 64 () -1062a @ w0 XL — PEAKTUBHOE CONPOTUBEHWE U3MEPAEMON Lienu.
s 500A Uipe — HanpsXKeHWe OTHOCUTE/NIbHO  3alMTHOro
Uppe = 2398V Lslizm l' \ .m.-ﬁ npOBOp,a.
f= 50,0 M2 PE«12em Ol
f —uvacrora.
. (5] ﬁ

HaaTue Ha naHens [[J ckpbiBaeT meHto.

Haxmute MKOHKY |, 4Tobbl COXpaHUTb M3MepeHue B MamaTu npubopa. MoapobHoe onucaHue
@ yrnpaB/ieHnemM namatu cogepskutca B r1.7.1.3. MOXKHO CHOBA BbI3BaTb HAa 3KpaH nociesHee
N3MEpPEHME, HaXKMMan KOHKY | .

[ByxnpoBogHoe namepeHue HegoctynHo ans agantepa UNI-Schuko.

BbinonHeHne 6osblioro ymcna M3MepeHMl7'I 3a KOPOTKME MPOMEXKYTKMU BpeEMEHUN NPUBOOUT B
| | KOMY, YTO BHYTPU U3MepUTena BblaenAaeTtca MHOro tenna. B cBA3n C 3aTuUm, Kopnyc an6opa
MOXeT HarpesaTbCA. 10 HOpManbHoe AB/seHne. Kpome TOro, uameputesb MMeeT 3alUnTy OT
AO0CTUXKEHNA CINLLUKOM BbICOKOM Temnepartypsobl.




Mocne cepun M3 npumepHo 15 M3mepeHUI NEeTIM KOPOTKOro 3aMblKaHMA Heobxogumo
noAoXAaTb, Moka npubop He oxnagutca. ITO OrpaHWMYeHWe BbI3BaHO 60bLUMM TOKOM
n3mepeHnsa U MHOrodyHKLMOHaAbHOCTbIO Npnbopa.

MWHUMaNbHbI MPOMEKYTOK BPEMEHU MEXAY CNeAYIOWMMU WU3MEPEHUAMM COCTaBAAeT 5
ceKyHa. OTobpaxeHue cooblieHus MHPOPMMUPYET O FOTOBHOCTU K BbIMOSHEHMIO
cnepytoLlero nsmepeHua. [lo MOMeHTa MOABAEHUA AAaHHON HAAMWUCKU, USMEPUTENb HE MOKET
BbIMNO/HATL M3MEPEHUA.

3.4.4 ConpotuniseHue netyu K3 B nenu L-PE, 3amumenHoit Y30

@ MoAKAUYMTbL U3MepUTEeNbHbIe NPOBOAA cornacHo Puc. 3.3, Puc. 3.4 uamn Puc. 3.5.

A ——S XXX L1
Y ————— (] tg
VY ———=3— RCD
Reo S| L.i v
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Puc. 3.4 amepeHune B uenu TT



L1
L2
L3
PEN ‘ NE
= = EDN-pan
Puc. 3.5 N3mepeHue B uenn TN-C-S
@ éﬁj Z.re BbIbpaTb NYHKT Zi-pe[reD]-
@® 11:08:44 | zms-m-zsl m ‘ 'Il“ |100% D ¥
e Shalehie MoABUTCA 3KPaH U3MEPeHHUS.
@ ZL-PE =---() lo=—A Tekyline NokasaHuA:
Ia=50,0A
. ULpe — aKTyanbHoe HanpaxeHue mexay ¢asHbim U
Gremay tampm O 3aLMTHLIM MPOBOJOM.
f=50,0 Hz PE=12m )R x=m
f — akTyanbHaa YacToTa Ha OObEKTE U3IMEPEHMA.
a 2 - |

@ BeBeauTe napameTpbl U3MepeHUa cornacHo rn.3.4.1.

@ YT106bI BbINO/IHUTL U3MEPEHME HaxKmuUTe KHonKy CTAPT.

CyunTtaTb pesynbrart:
Z\_pg — OCHOBHOM pe3y/bTar.
lk — OXMAaeMbIil TOK KOPOTKOrO 3aMblKaHMA BMeCTe C

@ n‘us:nlzms-n'r-z:l ﬁ ‘ -Il'l |1nnx D ¥
CUTHANM3aLMeN BbINONHEHWA AOMYCTUMbIX KpUTEpUeB
2180723110936 netamn K3 (rn.3.4.1., war (8)):
3.4.1, :
© — BbIMNOJIHEH.
Zipe=3,320 = 69,4 A ©
In=50,0 A (®) — HEBbINO/HEH.
@ Upse = 2399V L= I.ImEv I (un)}v ) — OUEeHKa HEBO3MOXHa.
oo R l. — TOK, obecneysBalOWMii  aBTOMATUYECKOe
- =] # cpabaTtbiBaHMe yCTpoWcTBa 3aluTbl 3a Tpebyemoe

Bpems.

Mocne Bbl6opa navenun B ¢ npaBoit cTOpoHbI 3KpaHa
OTKPOETCA MEHIO C AOMNOJIHUTE/NbHBIMU Pe3y/ibTaTamu
N3MepeHua:



”‘“'“'“‘””3' 8|l oo @ R — aKTMBHOE CONPOTUBNEHNE UIMEPAEMOM LENU.
Zeve pcot Us e et = o
A 2015072511005 Bl 2010 XL — peakTUBHOE CONPOTUBAEHUE U3MEPAEMOW LiEMNN.

o) x. =oma  Upe — HanpsaXeHWe OTHOCUTENbHO  3aWMTHOro
Uppe=239,7V
ZL-PE - 3,32 Q I = 69,4 A i =s00Hz MPOBOAA.
Ia= 50,0 A f —yvacrora.
Uppe =239,5V L={12m p* 1| (Un) }¥
£=500Hz pe=12m @0 HaaTue Ha naHens [[J ckpbiBaeT meHto.
@ H . §

Haxmute MKOHKY |, 4TObbl COXpaHuTb M3mepeHue B namaTu npubopa. MNogpobHoe onucaHue
@ ynpasiaeHMem namatu copepxutca B rn.7.1.3. MoKHO CHOBa BbI3BaTb Ha 3KpaH nocnegHee
N3MEpPEHME, HaXKMMan MKOHKY K.

N3mepeHne AAnNTCA MAaKCUMYM HECKOIbKO CeKyHA. Ero MOXHO npepBaTb KHONKOW (MG .

B ceTax, B KOTOPbIX YCTaHOBAEHbI gnuddepeHLmanbHble BbIKAKOYATENN C HOMUHANbHBIM TOKOM
30 MA, MOXEeT TaK CAYYUTbCA, YTO CyMMA TOKA YTEYKM U M3MEPUTE/IbHOTO TOKA BbI3OBET
cpabaTbiBaHMe Y30. HeobxoaMmo TOoraa NoMbITaTbCAd YMEHbLWWUTb TOK YTEUYKM TeCcTUpyemoi
uenu (Hanpumep, OTKAYUTL NoTpebuTenen sHeprunm).

PyHKuMA pelcteyeT ana anddepeHumanbHbix Bblkatovatenen Y30 ¢ HOMMHAbHBIM TOKOM
2 30 MA.

BbinosiHeHWe 60/bLIOTO YMCAa M3MEPEHUI 33 KOPOTKME MPOMENKYTKM BPEMEHU MpuUBoaUT B
%7 | Komy, 4TO BHYTPW U3MepUTENs BblAeNAEeTCA MHOro Tenaa. B cBasM c 3Tum, Kopnyc npubopa
MOXET HarpeBaTtbCA. ITO HOpMasnbHoe sBneHue. Kpome Toro, M3smepuTesib MMEeT 3aliuTy OT
AOCTUMXEHMSA CNULLKOM BbICOKON TeMnepaTypbl.

Mocne cepun U3 nNpumepHo 15 M3MepeHMit MNeTAM KOPOTKOro 3amblKaHWA HeobXoauMmo
noAoAaTb, MoKa npubop He 0XNaguTca. ITO OrpaHMYeHWe BbI3BAaHO 6OMbLIMM TOKOM
N3MepeHna U MHOrodyHKLMOHaNbHOCTbIO Npubopa.

MMWHMMaNbHbBI NPOMEKYTOK BPEMEHU MeXAy CAefyllWuMU U3MEpPEHUAMMU cocTaBnfeT 5
ceKyHA. OtobparkeHne coobuweHuns [N HdopmMpyeT O roTOBHOCTU K BbINOJIHEHMUIO
cnepyowero namepeHua. [lo MOMeHTa NOABAEHUA OAaHHOW HAAMUCK, U3MEPUTENb HE MOMKET

BbIMO/IHATL U3MEPEHUA.
3.4.5 OxujgaeMblid TOK KOPOTKOro 3aMbIKaHUSA

Mpnbop nsmepseT conpoTUBIEHNE NETIM KOPOTKOTO 3aMblKaHUA Zs, @ 0TObpaxkaemblii TOK KOPOTKOTO
3aMblKaHMA paccumTbiBaeTca no popmyne:

jl'k=_

roe:
Zs — 3MepPeHHOe CONPOTUB/IEHUE,
U — HanpsKeHWe, 3aBUCALLEE OT HOMUHANBHOTO Hanpsax)eHua cet Un (11.3.4.1 nyHKT (4)):



Ik(Un) U = Un
U=UoanalUp<U
i(Uo) !
U=U,anaUp2 U,
rae:
Un — HOMWHaNbHOE HanparKeHue ceTu,

Uo — Hanps»keHne, M3mepeHHoe Npubopom.

Ha ocHoBaHMM BbIBPAHHOTO HOMMHANLHOTO HanpsxkeHua U, (rn.2.2) nameputenb aBTOMATUYECKM
pacrnosHaeT usmepeHue npu GasHoM UaM IMHENHOM HAMPANKEHMUM U YUUTLIBAET 3TO B pacyETax.

B cnydyae, Korga Hanps:KeHue M3mepsemMoin CeTU HaxoauTcA 3a npeaenamu AOonycTMMOro AuanasoHa,
npmbop 6yaeT He B COCTOAHUMU ONpeaennTb NPaBUibHOE HOMWHAIbHOE HanpsKeHWe AN pacyéta ToKa
KOPOTKOrO 3aMblKaHMs. B TakOM c/lydyae BMECTO 3HaAYeHUsi TOKa KOPOTKOrO 3amblkaHuA 6yayT
0TODOPaXKATLCA YEPTOUKM — — —, Ha Puc. 3.6 noKasaHbl 4Mana3oHbl HaNpAXKeHWH, 418 KOTOPbIX paccymTaH
TOK KOPOTKOrO 3aMblKaHMA.

[AWanazod HanpA#eHWA, ANA KOTOPOre BINONHAETCA HIMEPEHWE WMNEdaHCA

_ A
MO0 o .o 190 o

yeng 32 121171 208 20 U[B]
T T .il T =
aoqqe 118 a7 200 o

=1z ”."1|:" | {127 180 220 . MII' E.I[EI]
1 T 0 I

127 220 qan

ymzm 98 1.1:\ i T S 20 UTH]
T T ' ‘——w_h\ !

yezm 9 \\ 193 220 242 242 330 418 24U [B]
T 1 " I 1

- \\ /gg? Elz-a 253 Y 3|0 <400 430 U[B]
1 -

248 220 2E, T3 F

U =240 EF \\ //:L == e ql' 20 UpBl

T |

[unanazod HanpAXeHuA: U ., ANA KoToporo Owanazon:U.., HanpAMEHWH, ONA KOTOPhIX
PACCHUTHIBAETCA TOK KOROTKOTD 3AMbIKAHHA pACCYMTHIBAETCA TOK KOPOTKOMD 3aMbIKaHNHA

Puc. 3.6 nanasoHbl U3MEPUTENbHOO HaNpPsAXKeHUs

3.4.6 H3mMepeHHe CONPOTHUBJIEHUA NET/IU KOPOTKOIO 3aMbIKaHUA B ceTH IT

Mepes BbINOAHEHWMEM W3MepeHMI B MeHo [MapameTpbl u3mMepeHUn Heobxoanmo Bbl6GpaThb
COOTBETCTBYHOLWMIA TUN ceTn (rn.2.2.).

Mocne Bbibopa cetv TMNa IT GyHKUMA CEHCOPHOTO 3/1EKTPOLa HEAKTUBHA.

& B cnyuae nonbITkM caenatb nsmepeHmue Zype U Zipejrep) MOABUTCA COODLLIEHNE O HEBO3MOXHOCTU
BbIMOJIHEHUA U3MEPEHMUS.

Cnocob nogxntoyeHns NpmMbopa K ceTu NoKkasaH Ha Puc. 3.7.

Cnocobbl NpoBeAeHUsA U3MepPEHUIA NETIN KOPOTKOTO 3aMblKaHWUsA, onucaHbl B rn.3.4.2.
Pabounii agMana3oH HanpsaxeHuii: 95... 440 B.



L1

L3

PE

IT

Puc. 3.7 N3amepeHue B uenu IT

MapeHue HanpAXKeHuA

®YHKUMA onpeaenseT NajeHUe HanpAXKeHUa Mexay ABYMSA TOYKaMKW TecTMpyemon ceTu no Bblbopy
nonb3oBaTend. MeTod OCHOBAaH Ha M3MEPEHMAX CONPOTUB/EHUS METAN KOPOTKOro 3amblikaHua L-N B
3TUX TOYKax. B craHgapTHOM ceT O06blMHO M3MEPAIOT MafeHUEe HaNPsXKEeHUA Mexay PO3ETKON U
pacnpeaennTeNbHbIM WUTKOM (KOHTPO/IbHAA TOYKa).

=~

|
| Uow ==y
— N W — /
I 1T )
/ \
P/ \VA N
\ Leer ) . Z )
MageHue HanpsaXeHUs paccymTbiBaeTca no Gopmyne:
(Z —Zger)- Iy
Al = ——- 100%
Uy
roe:
Z — CONpOTMBAEHME KOHTYPa KOPOTKOrO 3aMblKaHUA B LLENeBOI TOUKe,
Zrer — CONPOTUB/IEHNE METN KOPOTKOMO 3aMblKaHWA B ONMOPHOM TOUKe,
In — HOMMHaIbHbIV TOK 3aLLMTBI,
Un — HOMWHaIbHOE HanpaXKeHue ceTu.
4 AU Bbi6paTb NyHKT AU.
@
BbibpaTb  HacTpolky Zref=---, uyT06bl 06HYNUTH
v npegblaylwnii pesynbtaT, ecan 310 He 6bl10 caenaHo
@ paHblue.
|k| (Un) ¢v v

Besectn ammut nageHna HanpaxkeHna AUmax.

Limit [V 516 |

BBecT TMN yCTPOMCTBA 3alUTbl, YCTAaHOB/AIEHHOMO B
JaHHOM uenu.



== | l_. l MoAKNIOUYMTE U3MEPUTENb K OMNOPHOM TOYKE, KaK Npwu
@ U3MepeHun Z . y.
REF
Da @ HakaTb KHonKy CTAPT.
U, N3meHnTb HacTpoliky c Zref Ha Z.
[ — | — I

@ AZ MoAKNIOYMTE U3MEPUTEND K LENEBOM TOUYKE, KaK npwu
z n3mepeHun Zpn.

HaxaTtb KHonky CTAPT.

CunTaTtb pesynbTart:
AU — OCHOBHOW pe3ynbTaT BMeCTe C CUrHanu3auunen
yposneTtsopAeT Kputepuio AUwax M umeerT:
3e/IeHblii LBeT:
AU < AUpax
KpacHbI UBET:

@© 17:52:34 | 2ozuruarzs| i 3.6G8 wnlnel '.“I | 100% EEEE) # AU > AUMAX
A\ spadek napiecia (©)

T R S055T0 |y — O3KM/IAeMblii TOK KOPOTKOTO 3aMblKaHUA.
AU - 2 0 0/ @ ULi= 28,7V
= & O |1 -=341A f =50,0Hz
K . -woa [ocne sbi6opa navenu [BJ ¢ npasoit cTopoHbl 3KpaHa

. Zin=
Z N ref = 0,383 Q = ;7’“; o |AUuax=3,0%
OTKpPOEeTCA MEeHI C AOMONHUTENbHbIMU pPEe3yNbTaTaMu

01 *@ 0 %h[u—v—[-—_

it (I “3MepeHusn:
R — akTMBHOE CONPOTMBAEHUE U3MEPAEMON Lenu.

¢ o s XL — peakTMBHOE CONPOTUBAEHWNE N3MEPAEMOI LienMu.
ULn — Hanps»KeHue OTHOCUTENIbHO HEeWTpasibHOro
nposoaa.
f—yacrora.

Ia— TOK cpabaTbiBaHWA 3aLLMUTHI .

HaaTue Ha naHens [[J ckpbiBaeT meHto.

Haxmute MKOHKY |, 4Tobbl cCOXpaHUTb M3MepeHUe B namatu npubopa. MoapobHoe onucaHue
@ yrnpaB/ieHVeM MNamaTU cofepkutcs B rn.7.1.3. MOXKHO CHOBA BbI3BaTb HA 3KpaH nocnegHee
N3MepPEHNE, HaXKMMan MKOHKY K5 .

Ecnu 3HayeHue Zrer 60NbLIE, YeM Z, TO U3MepuTenb nokaxket AU = 0%

|




4 WU3MEPEHHME COIIPOTHUBJIEHUA 3A3EMJIEHUA

4.1 TIAPAMETPLI U3BMEPEHUI

@
@ @a Re BbibpaTb NyHKT ConpoTuBneHune 3azemnaeHus Re.
© 12:58:08 | 2018-02-26 | N | _.“Iwu
@ R Q HaxmuTe packpblBatoweeca MmeHO napametpa Un
E A= 2000 (BbIBOP HanpsaXKeHUa U3MepeHus).
1=0,00A Un| 25V F' & |#:] jv
« - 4
© 12:59:07 | 2018-02-26 | N | ..“Imox
@ R Q BoibpaTb M3 cnucka Tpebyemoe uM3MepuTesbHOE
E~ Reyx = 200 Q HanpaxeHue.
1=0,00A Un| 25V ’ © If,fj,, {v
25V |
« 50V
® 12:58:08 | 2018-02-26 | N | ..“I 100%
@ RE = -— Q Haxkmute pacKpbliBaloweeca MeHH Bbl60pa meToaa
Re wax = 200 Q
namepeHuA.
1=0,00A un[2sv fe @ [ f v
- . §
©® 13:00:10 | 2018-02-26 | N | _.||I1oo°‘
GOTOWY!
JocTynHbl meToabl U3smepeHusa:
R 0 W 3-X NpOBOAHbIN.
= - ®
@ E we§  |-200 4-X NpOBOAHbIN.
i 3-x HpOBOAHbIVI + MpMemMHble Knewu.

1=0,00A un 25v{v @ |R% '

« #

2-e Kneule (nepegatolLme + NpUEMHbIE KneLm).




® 12:58:08 | 2018-02-26 | N | ..“I 100%

ﬂ Rezystancja uziemienia

@ Re=--0Q YT106bl YCTAHOBUTb IMMWUT COMPOTUBNEHUA, BblbepuTe
Remax =200 Q

Numur.
1=0,00A Un| 25V bx @[awﬂiv

. - §

BbibepuTe eguHNULLY U3MEPEHUs.

200)
BBe,D,MTe Tpe6yeM0e 3Ha4YeHne IMMNTa CONpPoTUBNEHNUA!

k0 0...1990 gna Om.

0...2 ana KOm.
@ -m

DYHKLMM CUMBOJIOB:

-« v‘
+*
Zakees: 0019800 «- 3= JKpaHy.

[ OtmeHa “3MeHeHWI 1 BbIXOA K Npeablayliemy

v TpuHATUE U3MEHEHWUIA.
4.1.1 MH3mMepeHMe CONPOTHBJIEHUs 3a3eM/IEHUA TPEXMOIIOCHBIM MeTO40M (Re3P)

OCHOBHbIM BUAOM N3MepPEHNA CONPOTUBNEHNA 3a3eM/TIEHNA ABNAETCA TpéXI'IpOBO,CI,HbIVI meToAa.

OTKNOUNTb TECTUPYEMDbIN 3a3eMINUTE/Ib OT CeTU 06beKTa

QR O
@ @4 °

Q Q




TOKOBbIN 3/1€KTPOA, BOUTH B 3€MI0 U COEANHUTL C THe3gom H nsmepurens.

dneKkTpoa HanpAXKeHUa BOUTb B 3eM/TH0 U COEAUHUTL C THE3A0M S U3MepuUTens.

TecTMpyemblit 3a3emaunTeNb CoeanHUTL € rHe3gom E usmeputens.

PekomeHayeTcsi, 4TObObl TECTUPYEMbIN 3a3eMauTeNb, a TakxKe anektpoabl H n S 6bian
pacnosioXeHbl B OAHY JIMHUIO M Ha COOTBETCTBYIOLLMX PACCTOAHUAX, COMACHO MpaBuaam
M3MepeHuna 3a3eMNeHUN.

© 13:15:45 | 2018-02-26 | N | .l||| 100%
ﬂ Rezystancja uziemienia
RE =--—-0 B meHto namepeHua Bbibpatb onumio 3P.

Re max =200 0

Caoenatb OCTanbHble HACTPOMKKU B COOTBETCTBUM C 1N.4.1.

u=000V

-
© 1370 | scs | Bl e N3mepunTenb roToB K U3MEPEHUIO.
M Rerystancia uriemienia [©)
Tekyuine nokasaHua:
U — HanpsAXXeHne nomexu, NPUCYTCTBYIOLLEee ceityac Ha
Re=--Q obbekTe.

Reax =200 0

U=001V Un 25v:rv @ | ,3'?,,,}" M

Re max — aKTyanbHbIM 3a4aHHbIN IMMUT CONPOTUBEHUA

. . §
3a3emneHums.
[na 3anycka namepeHuna Haxxkmute KHonky CTAPT.
® 131457 | 2018-02:26 | N | _.“I 100%
CunTaTb pesynibTar.
2018-02-26 13:12:23
© WMHAMKATOPbI BbINOAHEHWA AMMuUTOB (rn.4.1, war (6)):
Re=15,00 (¥ — pe3synbTaT B 334aHHOM IMMUTE.
i (® — pe3ynbTaT BHE 33laHHOTO IMMUTA.
u=000V n[zvly @& () — oueHKa HeBO3MOXKHa.
- 5] L. § o
Nocne Bbi6opa naHenu B ¢ npaBoii CTOPOHbI 3KpaHa
OTKPOETCA MEHI C AOMNOJHUTENbHBIMU pe3yabTaTamMu
® 1312:28 | 20180226 | N | -llll 100%
M3mepeHna;

2018-02:261312:23 | [llRv=7400 Ry — conpoTusneHmne TOKOBOro 31eKTpoAa.

Rs=7270Q

0 =4675%  R¢” COMPOTMB/EHME INEKTPOAA HANPAXKEHNUA.

RE = ]5,0 Q 6 - AONO/THUTENIbHAA NOrpPeLwHOCTb, BHECEHHaA

Renax = 200 Q

conpoTusieHNEM 31eKTpoa0oB.

U=0,00V Un| 25V pw [OF ® ¥

z = 4 Haxatue Ha naHenb B ckpbiBaeT meHto.



Haxmute MKOHKY |, 4TObbI COXpaHUTL M3MepeHMe B MamATM npubopa. MoapobHoe onucaHue

@ ynpasieHneM namMAaTn CoOepPHKUTCA B rn.7.1.3. MoXHO CcHOBa BbI3BaTb Ha 3KpaH nocnepgHee

N3MepeHue, HaXKMMasa UKOHKY k5.

MoBTOPUTL LWArK ONA ABYX AOMOHUTENbHbIX
MONOXEHWUI 3NEKTPOAA HAMPAKEHNA S:
oTAaNAA Ha HEKOTOPOE PaccToAHME OT U3MEPAEMOro
3a3emMneHns,
NPUBANIKAA Ha TAKOE Ke PacCTOAHUE K U3MepAeMomy
3a3eM/IEHMIO.

Llenb npoueaypbl - NoATBEPAUTD, YTO 3NEKTPOL S BOMT B
H 3eMJIt0 B TOYKe HY/1eBOro noteHuuana. Ecawm ato Tak, 10
& pasHMLA 3HauyeHUn Re mMeXKAy OCHOBHbIM W KaxKAblM
LOMONHUTENBHbBIM n3mepeHmem He DOJMKHA
npesbiwatb 3%.

Ecnm pesynbTathl M3mepeHuit Re oTanyatotcs apyr oT

[—  —
[ ———

apyra 6onbwe, 4Yem Ha 3%, TO Heobxogumo
3HaUMTe/IbHO YBE/IMYUTb PACCTOAHUE OT TOKOBOTO
3NeKTpoda A0 M3MepPSAeMOoro 3a3eMNeHns U NOBTOPUTb
n3mepeHus.

N3mepeHne conpoTUBAEHUA 3a3eMJIEHUA MOXKHO BbIMOJIHWUTbL, €CAN HaMpAXKeHMe MOMEX He
npesbiwaet 24 B. Hanpa)keHne nomex nsmepaetca o yposHa 100 B.

HanpsaxeHune bonee 50 B curHanmsmpyetca, Kak onacHoe. Henb3a nogkntouyatb Usmeputenb K
HanpAa*keHuto Bbiwe, 4yem 100 B.

PekomeHayeTcsi, 4TOObl TECTUpPyeMblli 3a3emMAuTenb, a TakKe 3nekTpogbl H n S 6bian
pacnono)eHbl B OAHY NWHWMIO. ITO He BCEraa BO3MOMHO M3-3a Pas/IMYHbIX YCNOBMIM Ha
MecTHoCTU. Ha caiite http://www.sonel.ru/ n B oTpacneBoi autepaType onMcaHbl KOHKPETHbIE
C/ly4an pacrosioKeHUs 30HA0B.

CnepyeTr obpatuTb 0co0b60e BHMMaHME Ha KAyecTBO COeAMHEHMA TecTupyemoro obbeKkta c
N3MepUTEIbHbIM NPOBOAOM — MECTO KOHTAKTa A0/IXKHO BbITb OUMLLEHO OT KPACKU, PrKaBUMHbI U

T.4.

EcAav  conpoTMBNEHUE W3MEPUTENIbHbIX 30HA0B CAUMWKOM 60nbwoe, TO UM3MepeHue
3aszemauTtens Rg OyaeT uWMeTb [AOMNONHUTE/NIbHYIO norpewHocTb. OcobeHHO 6osblian
NOrpewHoCTb U3MePEHNA NOABNAETCA, €CAN 3HAYeHUE COMPOTUBAEHMA HEBEANKO, a ¥ 30HA0B
CNabblil KOHTAKT C TPYHTOM (TaKas CUTyaums 4acTo MMeeT MecCTo, Koraa 3asemseHue
BbIMOJIHEHO XOPOLLUO, HO BEPXHSAS YACTb NOYBLI Cyxas M c1abo NpoBOAMT TOK). Toraa oTHoWweHue
COMPOTMBAEHMA 30HAA K CONPOTUBAEHUIO U3MEPAEMOro 3a3eM/IeHNA oYeHb Bo/bLIOE, a TaKKe
3aBWCALLAA OT 3TOTO NOrPEWHOCTb U3MepeHus 8.

[NnAa ymeHbLUEeHNA MOrpelHoOCT U3MEPEHUA 8, MOXKHO YAYYLIMTb KOHTAKT 30HAA C FPYHTOM,
Hanpumep, NYyTEM:
e YB/aXXHeHMe BoAoN mecTa BOMBaHUA 30HA3;


http://www.sonel.ru/

namepeHune.

e  YCTAaHOBKM 30HAA B APYrOM MECTE;
o [lpyMeHeHuA 30Ha4a A/MHoM 80 cm.
Takke HeobxoAMMO NPOBEPUTL U3MEPUTE/IbHbIE MPOBOAA, YTO Y HUX:
e He nospexaeHa nsonauma,
e KOHTaKTbl NpoBOA, — Pa3beéM «baHaH» — 30HA, HE MMEIOT KOPPO3UM U 3a30P0B.

B 6ONbLIMHCTBE C/ly4aeB AOCTUTHYTaAs TOYHOCTb M3MEPEHWUs BMOJIHE A0CTaTOYHa, OAHAKo,
BCeraa HeobxoAMMO MNPUHMMATb BO BHMMAHME 3HAYyeHWe MNOrpPeLlHOCTN, KOTOPYH MMeeT

DononHutenbHaa nHpopmauua, otobparkaemas usmepurenem:

GOTOWY! N3mepuTenb rotoB K BbINONHEHUIO U3MEPEHUS.
Mpouecc n3mepeHus.
NAPIECIE! CAULWKOM BbICOKOE HaMpsi*KeHWe Ha rHesgax M3smepuTens.
H! O6pbIB B LENW TOKOBOIO 30HAA.
s! Ob6pbIB B LENU 30HAA HaNpPAMXKEHUs.
Re>1,99kQ MpeBbilleH N3MepPUTE/IbHbIN AnanasoH.
. CAUWIKOM  ManeHbKoe 3HayeHMe OTHOWEHMsA CcurHan/wym (cavwkom
— 60/1bLLOM CUTHAN NOMEXM).
i OwmnbKa OoT conpoTmeBiaeHus anekTpoda > 30% (gns pacyeTra NorpeLHoCTU

B3ATbl U3MEpPEHHbIE 3HaLIEHM‘r'|).

A

Ob6pbiB B UEMNN U3MEPEHMA WUAU CONPOTUBAEHUE U3MEPUTENbHbIX 30HA0B
bonblue, yem 60 KOMm.

4.1.2 H3mepeHMe CONPOTHBJIEHUS 3a3eMJIEHUS YeThIPEXNPOBOAHBIM MeTOA0M (Re4P)

l'|(:_'Tbl[DEXI'IO!'IPO(‘,HI:vIl:;‘I MEeTOo4 peKoMeHOyeTCA K UCNo/b30BaHUKO NpU U3IMEPEHUU CONPOTUBIAEHUA

3a3emMneHnA OYeHb MafieHbKOW BeAWYUHbI. OH NO3BOMAET WCKAOYUTb BAUSAHUE conpoTueneHnA

M3MepuTesIbHbIX NMPOBOAOB Ha pe3ynbTaT M3MepeHus. MeTog TakkKe MNoAXOAWUT A onpeaeneHus

YOENBbHOIO CONpPOTUBAEHUA TPYHTA, OAHAKO pPeKoMeHAayeTcA, yTObbI AnAa 3TOoro mnsmepeHuA 6bina

Mcnosab3oBaHa cneumanbHaa GyHKuma (rn.4.2).

OTKNOYNTE TECTH py6MbIl‘;l 3a3eM/INTENb OT CETU 0OBEKTA

% B




®

®

U U

TOKOBbII 371eKTPOA, B6UTL B 3€MJ/II0 U COeANHUTB C rHe3aom H namepurens;

3J'IEKTpO,D, Hanpa)XeHuA BOUTb B 3eM/1I0 U COeaMHUTb C THe3a0M S namepuTtensa,

TecTMpyemblit 3a3emaunTeNb coeanHUTL € rHe3gom E usmeputens;

He3no ES coeanHuTb € TeCTUpyeMbIM 3a3emantenem Huxke npososa E;

PekomeHayeTcs, 4Tobbl TecTMpyemblid 3a3eMauTenb, a TakkKe 3nektpogabl H M S 6biin

pacroio}KeHbl B OAHY JIMHUIO M HA COOTBETCTBYIOLWMX PACCTOSHUAX, COMIACHO MpaBuiIam
M3MepPEHMA 3a3eMNEHNA.
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@
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WNHAMKATOPbI BbINONHEHWUA IMMUTOB (rn.4.1, war (6)):
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(©) — pe3ynbTaT B 334aHHOM NUMUITE.
(® — pe3sy/nbTaT BHe 334,aHHOI0 IMMMUTA.
(=) — oueHKa HeBO3MOXKHa.

Mocne Bbl6opa nanenun B ¢ NpaBoit cTOpOHbI 3KpaHa
OTKPOETCA MEHI0 C AONOSHUTE/IbHbIMM pe3y/bTaTamu
N3MepeHua:

Ru — CONpOTUBAEHME TOKOBOTO 3/1EKTPOAA.

Rs — conpoTuBaeHUE 31eKTPOAa HaMPAXKEHUA.

8 — pononHuTeNbHaa MOrpewHocTb,  BHeC&HHaA

COMPOTMBNAEHMEM 3/1IEKTPOAOB.

HaaTtve Ha naHenb [ ckpbiBaeT meHto.

HaxkmuTe MKOHKY |, 4TObbl COXpaHUTL M3MepeHune B MamaTu npubopa. MNogpobHoe onucaHue

@ yrnpaB/ieHnem NamMATn cogepxnrca B rn.7.1.3.

MOHO CHOBa BbI3BaTb Ha 3KpPaH Noc/ieHee n3MepeHme, HaXKMMaA UKOHKY I.._?f .

NMoBTOPUTL LIArK ANA ABYX [AOMONHUTE/IbHbIX
NONIOXKEHWI 3N1EKTPOAA HANPAXKEHNA S:

oTAaNAA Ha HEKOTOpPOe PacCCToAHME OT U3mepAemMoro
3a3emM/ieHunA,
I'IpMG.ﬂM)Kaﬂ Ha TaKoe e pacCToAHUE K namepaemomy
3a3emMm/ieHunto.

Llenb npoueaypsb! - NOATBEPAMUTDL, UTO 3/1EKTPOA S BOUT B
3eMJIt0 B TOYKe HY/1IeBOro noTeHumnana. Ecaum aTo Tak, T0
pasHMUA 3Ha4YeHUU Rr mexay OCHOBHbIM W KaKAblM
OOMOJIHUTEIbHBIM n3MepeHmem He BONKHA
npesbiwaTb 3%.

Ecnu pesynbratbl M3mepeHUn Re oTamuyatoTes apyr oT
apyra 6onbwe, 4yem Ha 3%, TO HeobxoguMmo
3HAUUTE/IbHO YBE/NIMYUTb PACCTOAHME OT TOKOBOIO
3/1EKTPOJA A0 M3MEPSEMOro 3a3eM/IEHUSA U NOBTOPUTb
n3MepeHus.

M3N\epeHme conpoTmBneHnAa 3asemsieHnA MOXHO BbIMOJIHUTDb, €C/M HanpAXeHune nomex He

npesbiwaeT 24 B. HanparkeHne nomex nsamepsaetca o yposHs 100 B.

HanpsaskeHune 6onee 50 B curHanmsmpyerca, Kak onacHoe. Henb3a NoAKAlo4aTb U3MepUTENb K

HanpAaxkeHuto Bbiwe, yem 100 B.

PekomeHayeTcsi, 4YTObObl TecTUpyemblii 3a3emMauTeNb, a TakKe 3nekTpoabl H n S 6buiu

pacnonoxXeHbl B OAHY J/IMHUIO. JTO He Bceraa BO3MOXHO M3-3a Pa3/INYHbIX ycnosmﬁ Ha




MecTHocTW. Ha caite http://www.sonel.ru/ n B oTpacneBoi antepaType onMcaHbl KOHKPETHbIe
C/ly4Yan PacnosioKeHus 30HA0B8.

Cnepyetr obpatntb ocoboe BHMMAHME Ha KayecTBO COeAMHEHUs TECTUPYeMOoro obbeKkTa ¢
NU3MepUTeNbHbIM NPOBOAOM — MECTO KOHTaKTa A0/KHO BbiTb OYMLLEHO OT KPAaCKU, PXaBUMHbI U
T.4.

Echn  conpoTuBneHuMe U3MepUTENbHbIX 30HAO0B C/AUWIKOM 60/blioe, TO U3MepeHue
3azemamtena Reg O6yaeT uMmeTb [A[AONOAHUTENbHYK norpewHoctb. OcobeHHo 6Honblwas
NnorpewHoCTb U3MepeHmna NOoABMAETCA, €C/IM 3HAaYEeHMEe CONPOTMBAEHUA HEBE/IMKO, A Y 30HA0B
CNabbli KOHTAKT C rPyHTOM (Takada cuMTyauMa 4acTo MMeeT MeCTo, Korga 3asemseHue
BbINOJIHEHO XOPOLLO, HO BEPXHSAA YacTb NMOYBbI CyXasa U c1abo NpoBoAUT TOK). Toraa oTHolweHue
COMPOTUBNEHNA 30HAA K COMPOTUBAEHUIO U3MEPAEMOTO 3a3eMJIEHUA OYeHb BONbLIOE, a TaKXKe
33aBMCALWAA OT 3TOr0 MOrpewHocTb nameperHunsa 8. B cootsetctBum ¢ dopmynamm m3 rn.9.4.4,
MOryT 6bITb BbINOJIHEHbI PACYETbI, KOTOPbIE NO3BONAT OLLEHUTb BAUAHUE YC0BUIN U3MEPEHUA.

Ons ymeHblIeHMA NOFPeLHOCTM U3MepPeHMA 6, MOXKHO YAYUYLWNTb KOHTAKT 30HAA C FPYHTOM,
Hanpumep, NyTém:

e YBfa)KHeHWe BOAOW MecTa BOMBAHMA 30HA3;

e YCTaHOBKM 30HAA B APYrOm MecTe;

e [lpumeHeHuA 30HA3 AnnHOM 80 cm.
Takke HeobxoAMMO NPOBEPUTL U3MEPUTENbHBIE MPOBOAA, YTO Y HUX:

e He nospexaeHa Usonauus;

o KoHTaKTbl NPOBOA,— pa3bem «baHaH» — 30HA, HE UMEIOT KOPPO3UU UM 3a30POB.

B 60/blWIMHCTBE C/yYaeB AOCTUrHyTaa TOYHOCTb M3MEPEHMs BMOJIHE A0CTaTouHa, OAHaKo,
Bceraa HeobxoAMMO MPUHMMATb BO BHMMaHWE 3HaYeHMe MOTrpPellHOCTM, KOTOpYl umeer
n3mepeHue.

[ononHutenbHaa nHpopmauua, otobparkaeman usmepurenem:

GOTOWY! N3mepuTenb roToB K BbINOIHEHUIO U3MEPEHMA.
W TOKU Mpouecc nsmepeHus.
NAPIECIE! CNMLWIKOM BbICOKOE HaNpAXKeHUe Ha rHesgax u3mepurens.
H! O6pbIB B LLEeNM TOKOBOIO 30HAA.
s! O6pbIB B LENW 30HAA HANPAXKEHUA.
RE>1,99kQ MpeBbiWeH N3MePUTEbHbIN ANnana3oH.
CAMIIKOM  ManeHbKoe 3HayeHMe OTHOWEeHWA curHan/wym (CauwKom
SZum! .
601bLLUON CUTHAN NOMEXM).
OwwnbKa oT conpoTuBieHUn anekTpoga > 30% (ona pacyeTa MOrpewwHocTU
LIMIT!
B3ATbl U3MEPEHHbIE 3HAYEHUA).
2 O6pbiB B LENM M3IMEPEHUA WAN COMPOTUB/IEHUE WU3MEPUTENbHLIX 30HA0B
6onblue, yem 60 KOMm.
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4.1.3 WH3smepeHHUe CONPOTHUBJIEHUS 3a3eMJIEHUS TPEXIOIIOCHBIM METOL0M C
JAONOJITHUTEAbHBIMHY KaemaMu (Re3P+kiemu)

U U

e TOKOBbI 31eKTPOA BOUTbL B 3eMJ1I0 U COEANHUTL € rHe3gom H nsmepurtens.

e JNeKTpoa HanpAXKeHUa BOUTb B 3eM/1H0 U COEAUHUTL C THE3A0M S U3MepuTens.

e TecTupyemblit 3a3eMAUTENb COEANHUTL C THe3a0om E nsmeputens.

e PekomeHayeTcs, 4TOObl TECTUPYEMbIA 3a3eMauTenb, a TaKKe 3nektpoapl H mn S 6bian
pacnonioXeHbl B OAHY JIMHWUIO WM Ha COOTBETCTBYIOLLMX PACCTOAHUAX, COMMAcHO MpaBuaam
M3MEpPEHUA 3a3eMIEHUN.

e (0b6xBaTMTE KNELW,aMM TECTUPYEMbIN 3a3eM/IUTE/Ib HUXKE MecTa noakatodeHns nposoaa E.

e CTpenkKa Ha Kaewax MoXeT bbiTb OpUeHTMpPOBaHa B Ntl06om HanpaBaeHUM.

® 119:53 | 2018-02-26 | N | .l||| 100%
4 Rezystancia uziemienia

GOTOWY! 2018-02-26 14:08:00

RE =-—-0 B meHto n3mepeHua BblbpaTb onuuto 3P+Knewu.

@ Rejax =200 Q
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Caoenatb OCTanbHble HACTPOMKKU B COOTBETCTBUM C 1N.4.1.

M3MepV|Te.r|b FOTOB K U3MeEPEHMUIO.
© 14:24:53 | 20180226 | N | ..“I 100%

P Rezystancie uziemienia

Tekyuine NokasaHua:

GOTOWY! 2018-02-26 14:08:00 o
- uU- HanpAaxeHne nomexu, NnpnucyTcreyrouiee cenmyac Ha

@ R. = Q obbekTe.
g=---

Revu =200 0 | — TOK nomexu, NpoTeKatowmii ceryac yepes 06 bEKT.

U=001V 1=0,01A un[25V fy @ [#+f] e JIUMUTbI:

- %] . | Re max — aKTyaﬂbeIVI 3a,CI,aHHbIﬁ TMMUT conpoTuBaeHNUA

3a3eM/1IeHNA.
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[na 3anycka namepeHuna Haxxkmute KHonky CTAPT.

© 1631 | o020 N |l = @ Cyyrars pesynbrart.
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4 Rezystancia uziemienia

1 -02-
e B IHAMKATOPbI BbINOAHEHWA AMMUTOB (r1.4.1, war (6)):

Re=70,9Q

(©) — pe3ynbTaT B 334aHHOM NMMUITE.
(® — pe3ynbTaT BHE 33laHHOTO IMMUTA.

Remax =200 Q

U=0,00V 1=0,01 A Un[25V b» @& |[#+] by

() — OueHKa HEBO3MOXKHa.

pe = # Nocne Bbl6opa naHenu B ¢ npaBoii CTOPOHbI 3KpaHa
@ © 143216 | 2018.0226 | N | il - @@ OTKPOETCA MEHIO C AOMONAHUTE/IbHbIMU pe3ynbTaTamu

M Rezystancia uziemienia

2018-02-26 14:31:19 Ry=6910
Rg=71,60 Ru - conpoTtmnsBaeHne TOKOBOIo aniekKTpoada.

6 =23,76

n3mepeHmnsa:

Rs ™ conpoTueneHue anekTpoaa HanparKeHus.

Re=70,9 Q )
euse =200 8 — [JononHWTeNbHas MOrPewHoOCTb,  BHECEHHaA
COMPOTUBNEHWNEM 3/IEKTPOLOB.
U=000VI=000A| Un[25V }v» @ [3+§] v p p A
. =] #  Haxatue Ha naHenb [ ckpbiBaeT meHio.

Haxmute MKoHKy |, u4To6bl COXpaHWUTb M3MepeHne B namaTtu npubopa. MNogpobHoe onucaHne
@ ynpasneHnem namatn cogepxkutca B rn.7.1.3. MOXHO CHOBa BbI3BaTb Ha 3KpaH nocnegHee
N3MepeHue, HaXKMMana UKOHKY k5.

MoBTOPUTL LWaru 0N ABYX [AOMNOJIHUTEbHBIX
NONOXEHMIA 31eKTPOoa HaNpPAKEHUa S:

OTAANAA Ha HEKOTOpPOe PaccToAHME OT U3MEPAEMOro
3a3emneHus,
NPUBAMIKAA HA TAKOe Ke PaccToAHME K U3MEPAEMOMY

3a3eM/1IeHUIO.

.|l_

Llenb npoueaypbl - NOATBEPAUTD, YTO 3N1EKTPOA, S BOUT B
@ 3eMJIl0 B TOUKe Hy/1eBOro noteHumana. Ecau ato Tak, 10

H pasHMuUa 3HaYeHU Re Mexay OCHOBHBIM M KarKAbIM
[ONONHUTENBbHBIM n3mepeHnem He [OJKHA
npesbiwatb 3%.

U U Ecnn pesynbTaTbl M3mepeHuit Re oT/imMyatoTcs gpyr oT
’ apyra 6onblie, 4yem Ha 3%, TO Heobxogumo
3HAUYUTENIbHO YBENMYUTb pPacCTOAHME OT TOKOBOro
3NeKTpoaa A0 U3MepPseMOoro 3asemMleHna U NOBTOPUTb
n3mepeHus.

N3mepeHne cCOMpPOTUBAEHUA 3a3eM/IEHUA MOMKHO BbINOJAHUTb, €C/IN HaNpsA)KeHMe Momex He
npesbiwaet 24 B. HanpaxkeHne nomex nsmepaetca o yposHa 100 B.

HanpsaxeHne 6onee 50 B curHanmsmpyetca, Kak onacHoe. Henb3a nogKatoyatb Usmeputesb K
Hanpa*keHuto Bbiwe, 4yem 100 B.




PekomeHayeTcsi, 4YTOObI TeCcTMpPyeMblid 3a3eMauTeNb, a TaKke 3anektpoasl H n S 6biin
pacnonoXeHbl B OAHY AWHWMIO. ITO He BCerAa BO3MOMHO M3-33 Pas/IMYHbIX YCAOBUIM Ha
MecTHoCTU. Ha caiite http://www.sonel.ru/ n B oTpacneBoi autepaType onMcaHbl KOHKPETHbIE
C/ly4an PacrooKeHUn 30H40B.

[Ons nsmepeHma HeobxoAMMO MCMO/Ib30BaATb TOKOBbIE Knewu C-3.
MaKcmanbHbIM TOK nomexu: 1 A.

Cne,u,yeT 06paTMTb ocoboe BHMMaHME Ha KayecTBo coeagunHeHnAa TecTupyemoro obbeKkTa ¢
nameputesbHbiM NPOBOAOM — MECTO KOHTaKTa A0/1XKHO 6bITb O4YNLLEHO OT KPaCKK, paB4nHbl N

T.4.

Echn  conpoTuBNeHME U3MepUTe/bHbIX 30HAOB CAMIWIKOM 6osblioe, TO U3MepeHue
3asemantena Reg 6yger uvmeTb [ONONHUTENbHYHO norpewHoctb. OcobeHHo 6onblias
MOrPeLHOCTb U3MEPEHUSA MNOABAAETCA, €C/IM 3HaYeHUe COMPOTUB/IEHUS HEBEJIMKO, a Y 30HA0B
Cnabblii KOHTAKT C rPyHTOM (Takas cuTyauMsa 4acTO MMeeT MecCTO, Korga 3a3emneHue
BbINOJIHEHO XOPOLLO, HO BEPXHASA YacTb NMOYBbI CyXad U cN1abo NpoBoAUT TOK). Toraa oTHoLWeEHMNe
COMPOTUBAEHNA 30HAA K COMPOTMB/IEHUIO U3MEPSEMOTO 3a3eMJIeHNs O4YeHb Bonbloe, a TaKke
3aBUCALLLAA OT 3TOrO NOrPELIHOCTb U3MepeHus. B cooTseTcTBUM ¢ dopmynamm us rn.9.4.4, moryt
6bITb BbINOJIHEHbI PACYETbl, KOTOPbIE MO3BOJIAT OLEHUTb BJIMSHWUE YCIOBUA U3MEPEHMUS.

Ona ymeHbLeHUsa MOrpellHoCTM U3MEPEHUS 8§, MOXKHO Y/IyYLWNTb KOHTAKT 30HAA C FPYHTOM,
Hanpumep, NyTEMm:

e YBnarKHeHWe BoAO0M mMmecTa BOMBaHMA 30HA3;

e YCTAaHOBKM 30HAA B APYrOM MECTE;

o [lpyMeHeHMA 30HA4a anmHomn 80 cm.
Takke Heob6Xxo04AMMO NPOBEPUTL U3MEPUTE/IbHbIE NPOBOAA, YTO Y HUX:

e He nospexaeHa nsonauus;

e  KoHTaKTbl NpoBoA, — pasbem «baHaH» — 30HA4, HE UMEIOT KOPPO3MU UM 33a30P0B.

B 60/IbLUIMHCTBE C/ly4aeB AOCTUIHYTas TOYHOCTb M3MEPEHMA BMOJHE A0CTAaTOYHA, OAHAKO,
Bcerga HeobXoAMMO MPUHMMATb BO BHMMAaHME 3HAYeHWEe MOrPeLHOCTH, KOTOPYH MMeeT
“3mepeHue.

KannbpoBKa, BbINOAHEHHAA NPOU3BOAUTENEM, HE YUUTLIBAET CONPOTMBAEHUE U3MEPUTENbHbIX
nposofoB. Pe3synbTaT, oTobpa)kaemblii wu3MepuTenem, npeacTaBaseT coboit  cymmy
CONPOTMBAEHUA U3MEPAEMOTo 06bEKTa U CONPOTUBAEHUA NPOBOLOB.

DononHutenbHaa nHpopmauua, otobparkaemas usmeputenem

MN3mepuTesib roTOB K BbINOHEHUIO U3MEPEHWS.
Mpouecc nsmepeHus.
NAPIECIE! CNVLUKOM BbICOKOE HanpsXeHWe Ha rHe3dax M3mepuTens.
Re>1,99kQ MpeBblWeH N3MepPUTENbHbIA ANanasoH.
| CAVIUKOM ManeHbKoe 3HaYeHWe OTHOWEHWUS CcurHan/wym (Canwkom
— 60NbLLUON CUTHAN NOMEXM).



http://www.sonel.ru/

OwunbKa oT conpoTmBneHus anektTpogda > 30% (gns pacyéra norpewHocTH

LIMIT!
B3ATbl U3MEPEHHbIE 3HAYEHURA).
A Ob6pbiB B UENU WM3MEPEHUS WU COMPOTUB/IEHNE W3MEPUTE/IbHBIX 30HA0B
6onblue, yem 60 KOMm.
H! O6pbIB B LLeNM TOKOBOFO 30HAA.
s! Ob6pbIB B LENW 30HAA HANPAXKEHWUA.

CNMLWKOM MafieHbKUIA U3MEPUTENbHbBIN TOK.

4.1.4

OO6pbIB B LENU TOKOBbIX KAeLlein.

H3MepeHMe cONPOTUB/IEHUS 3a3€eMJIEHUS METOAO0M ABYX Kiemei

M3mepeHne C NOMOLLbIO ABYX KAelleit NpUMeHAeTca Tam, rae HeT BO3MOXKHOCTU MCMOob30BaTb
aneKTpoabl B6MBan B 3emI0.

MeToad, ABYX Kjeweih MOXKHO MNPUMEHATb TONAbKO NPU W3MEPEHWM MHOFO3/1IEMEHTHbIX
3a3em/ieHmii (T.K. Heobxoanmo obecneynTb 06paTHLIN MNyTb AN U3MEPUTENBHOTO TOKA).

B cnyyae 3amKkHyTOro nepumetpa 3asemneHus (war (1) BapuaHT (b)), MeToz, No3BOAET TONbKO
onpeaenvuTb HENpPepbIBHOCTb COEAMHEHUA M3MepPAEeMOlN TOYKM 3a3eMAUTeNA C OCTa/lbHOM
4aCTbiO 3TOrO 3a3eMEHNA.

AT e 300
AT il 500V



o T[epepatowme M MNPUEMHbIE KNewM HeobXxoAaMMO 3aMKHYTb Ha 3a3eM/IEHMM Ha PaCCTOAHUM
muHumym 30 cm apyr oT gpyra.
o CTpenKa Ha Kaewax MoXeT bbiTb OpUeHTMpPOBaHa B Nt06om HanpaBaeHUu.
o [lepeparowme knewm N-1 noaknoumTb K rHé3gam H u E.
o UsmeputenbHbie Knewm C-3 NOAKNIOUNTL K Pa3bEMY ANA KNELLEeN U3MmepuTens.
© oxa429 | 2018024 | 8 | tll | oo @ ¢

M Rezystancia uziemienia ©)]

GOTOWY!

RE =---0 B MeHI0 3mepeHua BbIbpaTh NYHKT KAewWwu+Knewm.

@ Re wax = 200 0

con | o [T

Caenatb OCTa/ibHble HACTPOMKKN B COOTBETCTBUM C 11.4.1.

- 4P [} o
w+ ]
R-%
O e roner | Bl &8 ¢ 13pmeputent roTos K UsmMepeHuio
P Rezystancia uziemienia @
TeKkylime NoKasaHuA:
@ R = 0 | — TOK nomexu, NpoTeKatowmii cenyac yepes 06 bEKT.
E Remax = 2000
JIMMmunTbI:
1oea AL R RE max — @KTya/IbHbIi 334aHHbIN TIMMUT CONPOTUBIEHUA
. ) # 333eM/IeHUA.
@ [na 3anycka namepeHuna Haxkmute KHonky CTAPT.

(@ oaus:28 | 2018-02-14 | B _..ll | 100 ¥
LRSS CunTaTtb pe3ynbTaTt
2018-02-14 04:48:22 pesy '

©  Wuankatops! BbINOAHEHMA MMUTOB (r1.4.1, war (6)):

G Re = 34,80

Rewnc=2000 (©) — pe3ynbTaT B 334aHHOM NMMUITE.
(® — pe3ynbTaT BHE 33laHHOTO IMMUTA.

1=0,01A

() — OueHKa HEBO3MOXKHa.

Haxmute MKOHKY |, 4TO6bI CcOXpaHWTb M3MepeHue B namaTu npubopa. MoppobHoe onucaHue
@ yrnpaBieHueM namsaTn cogepskutca B 1.7.1.3.MOXHO CHOBa BbI3BaTb HA 3KpaH nocineaHee
M3MepEeHMe, HaXKMMan UKOHKY 5.

N3mepeHna moryT BbiTb BbINOJIHEHbI NPU TOKE MOMEXM, He NpeBbllatoLLet 3HaveHne 1 A RMS u
4acTOTOM B COOTBETCTBUM C HACTPOMKOM B noameHo MapameTpbl usmepeHuii (rn.2.2).

R [lna nsmepeHuna cnegyeT NpUMeHaTb nepepatowme knewm N-1 m npuémeble knewm C-3.
]

\

ECAn TOK M3MepUTe/ibHbIX KAellein CAULLIKOM Mas, U3meputesb oTobpasuT COOTBETCTBYIOLLEe
coobleHune: «TOK, U3BMEPEHHbI Knewamm, CIMWKom man. UamepeHne HeBO3MOXKHO!».

MaKcrMmanbHbIK TOK nomexu: 1 A.




DononHutenbHaa nHpopmauua, otobparkaemas usmepurenem:

GOTOWY! M3mepuTenb rotoB K BbIMOJHEHUIO USMEPEHUA.
W TOKU Mpouecc namepeHma.
Re>99,9Q MpeBbllWeH N3MmepuUTebHbIM AnanasoH.

CAMWKOM  ManeHbKoe 3HayeHuMe OTHOoWeHuA CMI’HaJ'I/LLIyM (CI'IMLIJKOM

SZUM! o
60bLUON CUTHAN NOMEXMU).
OwunbKa oT conpoTmBneHns anektTpoda > 30% (gns pacyeTa NorpeLHocTH
LIMIT!
B3ATbl U3MEPEHHbIE 3HAYEHUA).
A CAUWKOM ManeHbKUIi M3MepPUTENbHBIN TOK.
ﬁ O6pbIB B LENW TOKOBbIX KNewen.

4.2 YJAEJBbHOE COINPOTHUBJIEHUE ITPYHTA

[na usmepeHuin yaenbHOro CONPOTMBAEGHUA FPyHTa — UCMONb3YEeMbIX KaK MOArOTOBKAa K BbINOJHEHUIO
NPOEeKTa CUCTEMbI 3a3eM/IEHMA, @ TAK}Ke B Fe0N0MMN — NPeayCMOTPeHa oTAaebHaa GYyHKUMA: U3MepeHne
YZEe/IbHOTO COMPOTUB/IEHUA TPYHTA P. ITa GYHKLMA METPONOTMYECKU UOEHTUYHA YETbIPEXNONOCHOMY
M3MEPEHUIO COMPOTUBNAEHUA 3a3eM/IEHUS,, OOHAKO COLEPKMT AOMOJHUTE/IbHYIO Npoueaypy BBOAA
paccToaHMA Meay 31eKTpoAamu. PesynbTaTom U3MepeHUs ABAAETCA 3HauyeHue yAeNbHOro
COMPOTUBAEHNA, aBTOMaTMYECKM paccyuTbiBaemoe no ¢opmyne, UCMONb3yeMOlW B M3IMEpUTEebHOM
meToe BeHHepa (Wennera):
p=27Re

roe:

L — paccTosHMe mexay 3/1eKTpoaamMu (Bce paccTOAHUA A0XKHbI 6biTb OANHAKOBbI).

Re — M13MepeHHOe ConpoTMBeHUE.

4.2.1 IlapameTpbl HU3MepeHNH

@ @ = Om BbibpaTh NYHKT YAaenbHoe CONPOTUB/IEHUE TPYHTa.
@ 14 544A|2msruzrn| N | .llll 100%
P Rezystywnosé gruntu
@ 0 HaxkaTb Ha packpbiBatoweecs MeH0 napametpa Un
p= m — (BbIBOP HaNpsAXKeHUs U3MepeHus).
u=000V Un| 25V 3» L ¥ 1 -

. #



© 14:59:06 | 2018-02-26 |

N |

l

4 Rezystywnosé gruntu

®  p=—aom
Prax = 200 Om
U=000V un| 2sv n Ligd 10 ba
« 50V ﬂ
© 145444 | 2018-02-26 | N | .|||| 100%

M Rezystywnosé gruntu

l

®  p=—om
Puax =200 Qm
u=000V un|2sv v L] 10 ja
- . 4
200
® om
kQm
® | Llglslslalslalsll L=
v
*
Zakres: 0 0m - 93900 Om - |T| »

4.2.2 OCHOBHBbIE 3/IEMEHTHI 3KpaHa

© @

\
= Om

® 145444 | 2018-02:26 |

Nl o
P Rezystywnosé gruntu ©)

p=--0m
Prax = 200 Om
u=000V Un| 25V }V L V{ 10 %A
« . §

BbibpaTb M3 cnucka Tpebyemoe M3mMepuTenbHoe
Hanps»eHue.
YTtobbl 334aTb AMMUT YAOENbHOTO CONPOTUBNAEHUA

rPyHTa, HaxaTb JIumur.

BbibpaTb eanHULY N3MEPEHUA.

BBectn Tpebyemoe 3HaueHVMe AUMUTA  yAeEbHOTO
COMPOTUBNEHNA:
Omm: 0...99 900.

KOmm: 0...100.

PYHKUMM CUMBOOB:

[ OtmeHa M3meHeHMWI 1 BbIXOA, K NpeaplayLemy
3KpaHy.

v [NpuHATUE U3MEHEHUN.

BbibpaTb NYHKT YAeNbHOE CONPOTUB/IEHUE TPYHTA.

MoaBUTCA 3KpaH n3mepeHus.

TeKylime NoKasaHwus:

U — Hanpsa)XeHne nomex.

JInmuTbl:
Pmax — TIMMUT YOENbHOrO CONPOTMUB/IEHUA TPYHTA.

Nocne Bbl6opa navenun B ¢ npaBoit CTOPOHbI 3KpaHa
OTKPOETCA MEHI0 C AOMOJIHUTENIbHbIMU pe3y/ibTaTamu
nsmepeHun:

Ru — conpoTmBaeHne TOKOBOIO 3/1eKTpoaa.
Rs— conpoTuBieHme INeKTpoga HanpAXeHUA.
6

AONO/HUTe/IbHaA MNOrpewHoCTb, BHeCeHHaA



@ 151417 | amma-0z s | 8 |l 2 &  conpoTUBNEHMEM 3N1EKTPOAOS.
@

ﬂ Rezystywnos¢ gruntu

Ry=—Q
n.- o HaaTue Ha nanens [ ckpbiBaeT meHio.
5 =—%
p=--0m
Praax = 200 Om
vy || vy e
. #

4.2.3 H3mMepeHMe ye/IbHOTO CONPOTUBJIEHHS TPYHTA

e B6WUTb B 3eM/110 4 30HAa B OAHY IMHUIO N HA OAUHAKOBOM PACCTOAHUM;
o TlOAKNIOYUTL 30HAbI K U3MEPUTENIO COTNAcHO PUCYHKY BbiLLe.

© 145444 | 2018-02-26 | N | -llll 100%
A Rezystywnosé gruntu
BbI3BaTb MEHIO N3MepeHuUs.
@ p=-- Om o CoenaTb OCTajibHble HACTPOMKM B COOTBETCTBUM  C
Prax = m
rn.4.2.1.
U=0,00V un|2sv L -{ 10 1
@ .

3apaTb pacctoaHMe L mexagy WumepuTesibHbIMMU
31EKTPOAaMMU:

: (@) cTpenkamu & v,
@ e s
@ s () C KnaBMaTypbl, NOC/IE HAXaTWA NOAA C LUPPOBbIM
@ 3Ha4YeHMEeM paccToaHusA (ananasoH 1...30 m).

PYHKLUMM CUMBOJIOB:

[ OtmveHa v3meHeHUI K BbIXOA K Npeablayliemy
3KpaHy.



10 v [puHATME U3MEHEHUIA.

|
5.7
Zakies: 1-30 ﬁ‘."
® 15:23:21 | 20180226 | N | .l||| 100% ([EEERY
4 Rezystywnosé gruntu
@ p = - Qm M3MepVITEJ'Ib rOTOB K U3MEPEHMUIO.
Puax = 200 Om
u=001Vv un|2sv bw o |xd 15 ba
« . §
@ [na 3anycka namepeHuna Haxxkmute KHonky CTAPT.

® 15:33:44 | 2018-02:26 |

Nl oo CunTaTh pesynbrar.

GOTOWY! 2018-02-26 15:33:41

4 Rezystywnosé gruntu

WNHAMKATOPbI BbINONHEHUA AMMUTOB (rn.4.2.1, war (4)):

(¥ — pe3synbTaT B 334aHHOM IMMUTE.

0 = 26,8 Om
B (® — pe3ynbTaT BHE 33laHHOTO IMMUTA.
: .9 — OLLeHKa HeEBO3MOXHa.
U=001V un| 25v }v L v/: 15 }‘ U

- H .+ § Mocne Bb|60pa naHenn n C I'IpaBOl\/i CTOPOHbI 3KpaHa
@ OTKPOEeTCA MeHIO C OO0NONHUTEeNbHbIMU pe3ynbTaTaMu

® 15:34:12 | 2018-02-26 | N | .I||I 100% .

o e ® N3mMepeHuna:

GOTOWY! 2018-02-26 15:33:41 Ry=8260Q
Rs=55,60 RH — conpoTuB/ieHNE TOKOBOIO 3/1EKTpPOAaA.
5 =5586%

Rs ™ conpoTueneHue aneKTpoaa HanpaXKeHua .

=26,8 Om
P ) Puuc = 200 m & — ponosHWTeNbHas NOrpewHoCcTb, BHECEHHan
conpoTmnBneHnem anekTpoaos.
u=001Vv Un| 25V iv L ']l 15 ![A
- =] #* HaaTue Ha naHens [ ckpbiBaeT meHto.

HaxkmuTe MKOHKY |, 4Tobbl coxpaHuTb n3mepeHue B NamaTu npubopa. NMogpobHoe onucaHue
@ ynpasiaeHMeM MamatTu cogepxutca B r1.7.1.3. MOXHO CHOBa BbI3BaTb HAa 3KpaH MocienHee
N3MepPEHNE, HaXKMMan MKOHKY K5 .

N3mepeHre yaenbHOro COMpPOTUB/IEHUA TPYHTA MOXHO BbINOJIHUTD, €CAN HaMnpAXeHue nomex
He npesbiwaeT 24 B. HanpsaxkeHne nomex namepsaetca Ao yposHa 100 B.

A\

HanpsaxeHune 6onee 50 B curHanmsmpyetca, Kak onacHoe. Henb3a nogkntoyatb Usmeputenb K
HanpAa*keHuto Bbiwe, Yyem 100 B.




B pacyértax npuMHMMaeTCcA, 4YTO PaACCTOAHMA MeXAYy OTAENbHbIMU  U3MEPUTENbHbIMU
3NeKTpodamu paBHbl (MeTon BeHHepa). Eciv 31O He Tak, TO HeobxoAMMO BbIMNOJAHWUTb
n3MepeHue ConpoTMB/EHNA 3a3eMJIEHUA YETbIPEXMOJIIOCHBIM METOA0M U paccyMTaTb 3Ha4YeHMe
Y4EN1bHOro conpoTmeaeHna no popmyne:
p =2rLRe

roe:

L — paccToaHMe mexay 3NeKTpoaamu.

Re — u3mepeHHOe conpoTMBaEHME.

Cnepyetr obpatutb ocoboe BHMMAHME Ha KayecTBO COEAMHEHUs TECTUPYemMoro Ob6beKTa C
N3MepUTeNbHbIM MPOBOAOM — MECTO KOHTaKTa A0/IKHO 6biTb OYMLLEHO OT KPACKM, PKaBUMHbI U1

T.A0.

Ecnun conpoTuBaeHne U3mepuTesibHbIX 30HA40B C/INLWIKOM 60/1bLioe, TO N3MepPeHUe yae/bHOro
CONPOTUBAEHUA TPyHTa OyAeT MMeTb AONONHUTENbHYK norpewHoctb. OcobeHHO Honblias
NOrpeLwwHoOCTb U3MEPEHMA NOABAAETCA, €C/IN 3HAYEHME COMPOTMBAEHMNA HEBEIMKO, @ Y 30HA0B
__p | cnabbii KOHTAKT C rPyHTOM. Torga OTHOLIEHME COMPOTUBNEHMA 30HAA K M3MepAeMomy
L_~ |conpoTuBAEHMIO, KaK KOMMOHEHT GOpPMyabl ANA PacyéTa yAeNbHOro COMPOTMBAEHUA OYEHb
60nblIOEe, KaK U 3aBUCALLAA OT 3TOr0 MOrPEeLWHOCTb M3mepeHus. Torga, B COOTBETCTBUM C
dopmynammn B 11.9.4.4, MOXKHO cAenatb pPacyéTbl, KOTOpPble MO3BOIAT OLEHWUTb BAUAHME
YCN0BUIA U3MEPEHUA.

[na ymeHblUEHMS MOTrpPewwHOCTU U3MEPEHUS §, MOXKHO YNYYLIUTb KOHTAKT 30HAA C FPYHTOM,
Hanpumep, nyTem:

e VYBnaxHeHWe BOAOW MecTa BGUBaHUA 30HA3;

e  YCTaHOBKM 30HAA B PYrOM MECTE;

e [lpumeHeHuMA 30HAA AnnHoM 80 cm.
Tak:Ke HE06X04MMO NPOBEPUTH U3IMEPUTE/IbHBIE MPOBOLAA, UTO Y HUX:

e He nospexaeHa nsonauus;

e  KOHTaKTbl NpoBoA, — pasbem «BbaHaH» — 30HA, HE MMEIOT KOPPO3UK U 3a30P08.

B 60/1blUMHCTBE CnhyvaeB AOCTUTHYTaA TOYHOCTb U3mepeHUA BNnosIHe A0CTaTOYHa, O4HAKoO,
Bcerga HGO6XO,£I,VIMO NPUHUMATb BO BHUMaHWE 3Ha4YeHNe NOrpeLHOCTn, KOTOPYo numeert

namepeHume.

[ononHutenbHaa nHpopmauua, otobparkaeman usmepurenem:

GOTOWY! N3meputenb rotos K BbINMOJHEHUIO U3MEPEHUA.
Mpouecc nsmepeHus.
NAPIECIE! CnuMLWKOM BbICOKOE HanpAXeHWe Ha rHe3gax usmepuTens.
H! O6pbIB B LLeNM TOKOBOIO 30HAA.
s! O6pbIB B LENM 30HAA HanNpaAXKeHUs.
RE>1,99kQ MpeBbilWeH N3MePUTEbHbIN ANnana3oH.
' CAMIIKOM  ManeHbKoe 3HayeHMe OTHOWEeHWA curHan/wym (CauwKom
—— 601bLLUOM CUTrHAN NOMEXM).
i OwwnbKa oT conpoTuBieHUn anekTpoga > 30% (4nsa pacyeta MOrpelwHoCTM

B3ATbl U3MEPEHHbIE 3Ha'~IEHMF|).




. O6pbiB B LENN U3MEPEHMA WAN COMPOTUB/IEHNE WU3MEPUTE/IbHbLIX 30HA0B
6onble, yem 60 KOM.

4.3 TAPAMETPBI JU®PEPEHIIUA/TBHBIX BEIK/IIOYATEJIEA Y30

&, |V3mepeHne Us, Re Bceraa ocyliecTBNAETCA CMHycouAanbHbiM Tokom 0,4 lpn HesaBucMMO OT
|

|
L_# | HacTpoeK popmbl CUTHANA U KPATHOCTU lgn.

4.3.1 IlapaMeTpbl HU3MEPEHUH

", s
| ] £ o
@ @J RCD I, @J RCD t, BbibpaTb NyHKT RCD Ia an RCD ta.
@® 1:32:03 | zmn-m-zsl m | .'lll | 100% @R ¥
4 RCD:L, s Re ©]
Haxkatnem MKOHKM 533amaTb 0To6pa>+<eHv1e
@ IA == A COCTaB/AWNX UIMePEHUA:
la=15..30 mA
R (@) ecnu BbI6paHO RCD Ia.
ey | (v) ecnm BbIGPaHO RCD ta.
f=50,0Hz Ny i D {'
- ¥ U = - |
® 1:3217 | 2018-07-23 | B _.||I | 100 EED ¥
[0na RCD Ia OOCTYMHbI MapameTpbl:

la — TOK cpabatbiBaHua Y30.
Ug — HanpAxXeHue, nsmepeHHoe Ha PE.
U =250V

Re — conpotmnsnenue PE.
tai — Bpems cpabatbiBaHuA Y30 npu MamepeHumn ToKa

cpabaTbiBaHuMA.

-«
@® nazar ‘ 2u|a-n7-11| E | -llll ‘ 100% @EED ¥

Ona RCD ta ooCTynHbI NapameTpbl:
Ug — HanpsAxeHue, nsmepeHHoe Ha PE.
t,=0.300ms Re — conpoTtusnenune PE.

. wln T ta — Bpema cpabaTbiBaHna Y30 npu 3adaHHOWM
£=500 Ok KPaTHOCTU HOMWHaIbHOTO AnddepeHUManbHOro ToKa.

- * U = . §

@® 1:32:03 | znm-n'r-za' ] | -l.ll |10u% @ ¥

@ IA =---A BbibpaTb  Up, 4TOoBbl  YCTaHOBUTb  Hanps)KeHue

1a=15.30 mA

temzeoy n3mepeHns.
U=2396V 1An | 30 mA Fr
f=50,0 Hz % ~U }r D v

- X UL [ . |



®

®

@

@® 13306 | zmu~u7-13| I | .|||| | 100% (@EERN

¥

BbibpaTb M3 CnMCKa HeobXoAMMOe HanpaxeHue

U =250V

n3mepeHns.

. * U 5 o
® llzz.ul ZD'IB~DTv23| ﬂ ‘ '|||I |1nnx D ¥
# neo:n, U Re [©) e 6 RCD .
cam B ware (1) BbIGPaH pexum ta, 334aliTe TOK

cpabaTbiBaHMA TecTupyemoro Y30.

1, = 0..300 ms

th=-—-s
u =250V 3a4aHHbIA  TOK ABAAETCA KPaTHbIM  HOMMWHaAbHOMY

u=207V \'“" soma [ nen[0 AnddepeHumanbHomy TOKY TecTupyemoro
f=50,0 Hz no | [:?5
BbIKAtovaTena Y30.
-« ¥ U e

npaBMﬂbHOCTb OUEHKMN UnCNnpaBHOCTN TecTupyemoro

© ||34:ﬂ7| 101507-23' B ‘ '|||I |1nu% D ¥
BbIKNIOYATENA  33BUCMT  OT  €M0  HOMUHANLHOO
COIDWG anddepeHLnanbHOro Toka.
|A = e A B MeHW  [OCTynHbl  3HAYeHUA  HOMWHA/NBbHOIO
U =250V 1530 mA anddepeHuManbHOro Toka Bbikatovatenei Y30.
U=2399V 1An | 30 mA
f=500 Hz \ x| [ 10 e HaxaTb nose packpbiBatoLWEroca Cnucka;
100 mA o
300 ma e Bbibpatb anddepeHumnanbHbI TOK
. % U e #
Tectupyemoro Y30.
@ nzs.usl ZD'IB~DTv23| LM} '1' |1nnx [ ¥
CCNCSEE— Bl
o\ B MeHIO MOXHO BblbpaTb ¢opmy Toka AnA
b TecTMpoBaHUA BbikAtoyaTena Y30
la=-—-A & P '
b =250V 87 |=15.30mA
= e HarkaTb noJsie pacKpbIBalOLLErOCA CMUCKa;
U=2399V lan[ -
f=500Hz % ~ B0OE e BbibpaTb popmy U3MepPUTENBHOIO TOKA.
P 3 U L
@ n‘:as-ulzms-n?-:sl N ‘ -ll'l |1oox [ ¥

4 RCD: 1 Vs Re

3apaTb TUN BbIKAOYaTENA.

IA =--- A JocTynHbl NoATUNbI BbiKAoYaTenen Y30:
@ U =250V [ [] o6uero HasHaueHw.
!
U=2306V \ tan[[soma | C ManoW 3agepkKom cpabaTbiBaHuUA.
f = 50, (A VI3 ) :
soone L ceneKTUBHbIe.
a * U = . §

4.3.2 Tok cpa6arbiBaHuda Y30

@ MoaknounTb I'IpM60p K CeTn B COOTBETCTBUUN C PUCYHKOM.



— [eeesl L1

RCD = L3
PEN XX N

n -
g:l:‘

@

=]

@ é/lﬂ RCD I, BbibpaTb NyHKT RCD Ia.

@ BeecTn napameTpbl nUsmepeHua B cootTeeTcTeumm c rn.4.3.1.

@® nazoa | 2018-07-23' m | -l'Il | 100% @EE ¥
4 RCD:L, Us Re @
: M3MepMTeﬂb FOTOB K U3MEPEHMUIO.
@ b 250y A 1,=15.30 mA TEKVLIJ,MQ NMOKa3aHwumA:
02506 o [EER U — HanpskeHne mexay ¢asHbim nposogom L m PE.
f=50,0 Hz % [aV] }v [l }v f—yvactota cetn B TeCTleye’V\Ol‘;l uenu.
-« 3* U, L . |

[na 3anycka namepeHuna Haxkmute KHonky CTAPT.

[na oTmMeHbl U3MepeHUs, BbibepuTe Ha 3KpPaHe MKOHKY

CyuTaTtb pesynabTar.

OueHKa pe3yabTaTta U3MepeHusa:

®© 11:05:40| 2015—01—23' ﬁ | -l'll | 100% ¥ 3ene|.|b|ﬁ Ll‘BeT:
M rool, v Re ®
L-PE! 2018-07-23 11:46:37 0,5 lon <l < lan
® KpacHblii UBeT:
Ia = 23,0 mA - Ia<0,5 lsnnnn [a> Ian
@ U =250V
ey \'“" om g Nocne Bbi6opa navesu B ¢ NpaBoit CTOPOHbI 3KpaHa
£=50,0 Hz V) }r “:l }r
- OTKPOETCA MEHI0 C AOMNOJHUTE/NIbHbIMU pe3y/bTaTamu
- * U H %  y3mepeHua.

B 3aBMcMmocTH OT BblbOpa, caenaHHoro B rn.4.3.1., war
@ 0TOBparKaltTCcA HEKOTOPbIE U3 MAapPaMETPOB HUXKE:
Ug — HanpsAxeHue, nsmepeHHoe Ha PE,



®© 11:aa.sglzum-o7-13| N ‘ -IlII | 100 % (EEEEP *Y" RE — COI'IpOTMBneHMe PE'
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A ROD: L U Re

ta — Bpema cpabatbiBaHuA Y30 npu NpoTekaHUU TOKa,

L-PE! 2018-07-23 11:46:37 Ug=0,0V

® Re=000ka gpikntovatowero Tectupyemoe Y30.
la = 23,0 mA
. I4=15.30 mA
Hmsov HaaTune Ha naHens [ ckpbiBaeT meHio.
U=186V lan | 30 mA v
oo |\ [0 [CTE
. * u 5 #

HaxmunTte MKOHKY |, 4TOb6bI CoXpaHWUTb M3MepeHue B Namatn npubopa. MoapobHoe onucaHue
@ ynpasneHnem namaTn cogepxutca B rn.7.1.3. MoOXHO CHOBa BbI3BaTb Ha 3KpaH nocnegHee
M3MepeHNe, HaXKMMan MKOHKY K5 .

N3mepeHne BpemeHun cpabaTbiBaHUA ta (ta M3MepseTca BO Bpemsa nusmepeHus l,) He AoCTynHoO
ANna cenektTmBHbIx Y30.

N3mepeHne BpemeHW cpabaTbiBaHMA ta He BbIMOJIHAETCA B COOTBETCTBUM C TpeboBaHUAM
COOTBETCTBYHOLWMX CTaHAaApTOB (T.e. NPUM HOMMHANBbHOM TOKe Bbikatoyatena Y30 Ig,), a
NPOUCXOAMUT NpU TOKe la, M3MepsemMom M OTobpa)kaemMom BO BpPeEMs ero usmepeHusa. B
60/IbLUMHCTBE CAy4YaeB, rae He TpebyeTca 3mepeHMe CTPOro No CTaHAapTy, ero MOXKHO MPUHATL
K CBeAeHUI0 ANA OUEHKM NpaBuAbHOCTU GYHKUMOHMPOBaHMA 3awmTtbl Y30 B onpeaeneHHoM
{ A |cetn. Echv namepeHHbI TOK |a MeHbwe I (Hanbonee pacnpocTpaHeHHbIW Cyyait), To Bpems
cpabatbiBaHus ta 6yaeT 0bblyHO 60/ble BpeMeHU cpabaTbiBaHMA U3MEPEHHOTO B QYHKLUU ta,
KoTopasa usmepaAeT Bpema cpabaTtbiBaHMUA NPU TOKE lgn:
Ia<lan = tai > ta
roe:

tai = f (lan)
Mostomy, ecnn Bpemsa ta NpasBuabHOE (He o4veHb 60/blLoe), TO MOXHO CYMTaTb, YTO U Bpems,
NM3MepeHHOoe B GYHKUMK ta TaKKe ByaeT npaBuibHbIM (He ByaeT aonblue).

[ononHutenbHaa nHpopmauua, otobparkaeman usmepurenem:

Mpouecc nsmepeHus.
Us>U,! HanpsarkeHne NpuKOCHOBEHMA NpeBbILLAEeT 3a4aHHOe Noporosoe 3HayeHue U,.
GOTOWY! N3mepuTenb roToB K BbINOJIHEHUIO U3SMEPEHUA.
L-N! Heponyctnmoe HanpsaxeHue Uiy ANA BbINOAHEHUA U3MEPEHUA.
L-PE! Heponyctnmoe HanpsaxeHue Up.pe 419 BbINOIHEHUA U3MEPEHUA.
N-PE! Heponyctnmoe HanpsaxeHne Unpe 419 BbINOJIHEHNA U3MEPEHUA.
daza noakntoveHa K kKnemme N Bmecto L (Hanpumep, 3ameHeHbl mectamn L n N B
L<>N ceTeBOI po3eTKe).
fl YacToTa ceTv HaxoAmTca 3a npeaenamm gnanasoHa 45...65 lu.
PE! HenpasuabHoe noakatoveHue npososa PE.
BLAD! OwnbKa nsmepeHnn

U>500V! Ha nsmeputenbHbIX rHe3gax HanpaskeHue nepepg nsmepeHmem npesbiwaet 500 B.




4.3.3 Bpems cpa6aTbiBanusa Y30

@ MoakntounTb an6op K Ce€THn B COOTBETCTBUUN C PUCYHKOM.
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@ ©7 RCD t, BbibpaTb NyHKT RCD ta.

@ BBecTn napameTpbl nU3MepeHua B cootTeeTcTemn ¢ rn.4.3.1.

@® 11:3328 | 2018-07-23 | _.“I | 100+ GEED ¥
M o U n @
N3mepuTenb roToB K USMepeHunio.
th=-—-s
@ \ o ty=0.300 me TEKVLLI.VIE nokasaHus:
Doy o T MW — HanpaxeHue mexay ¢a3osbim nposogom L mn PE.
f=500Hz \ [~k Ok f —uacToTa ceTn B TeCTMpYyemMO Lenu.
* ¥ U -]
@ [na 3anycka namepeHuna Haxkmute KHonky CTAPT.
CuntaTtb pesynbTaT — Bpema cpabatbiBaHua Y30 ta.
@ narsz| oiworz | B | il o @@ ¥ OueHKa pesynbTaTa USMEPEHUA:
M ot URe @ -
L-PE! 2018-07-23 11:47:49 3eneHobin LI,BET.
ta=10 © st
= m ~ .
A S 0 00 me KpacHbIi LBeT:

@ U =250V :
ta > taop

Uu=186V \ 1An | 30 mA F‘ xlAn | x1 }V

f=50,0Hz AV E' }' v
s Nocne Bbibopa navenu [B] ¢ npasoit CTOpOHbI 3KpaHa
. * th H #  OTKpPOEeTCA MEHI0 C [AOMNONHUTE/IbHBIMU pe3ynbTaTamu

n3mepeHuna.

B 3aBuMcumocTu oT Bbibopa, caenaHHoro B8 rn.4.3.1, war



“‘“’““““'”"“' I HRCS (2) oTobpasKatoTca HEKOTOPbIE U3 NapPaMeTPOB HUXKe:

RCD: t, Ug, Re v

PEE smsor22 n:ara0 o= o0 v Ug — HanpAxeHue, nsmepeHHoe Ha PE.

® UK Rg — conpotuBnenue PE.
ta=10ms
t. =0.300 ms
U =250V

s = PN HasaTue Ha navens [ ckpbisaet meHio.
f=50,0 Hz % VY 1t
- * U = a

HaxkmuTe MKOHKY |, 4TOoObl COXpaHWUTb u3MepeHue B namATh npubopa. MoapobHoe onucaHue
@ ynpaBneHnem namatm comepxutca B rn.7.1.3. MoXHO CHOBa BbI3BaTb Ha 3KpaH nocneaHee
n3MepeHue, HaXKMMana UKOHKY k5.

DononHutenbHaa nHpopmauua, otobparkaemas usmepurenem:

W TOKU Mpouecc namepeHma.
UssUL 1 Hanps)eHne NpUKOCHOBEHWA MpeBblwaeT 334aHHOe MOopPOoroBoe 3HayeHue
g>U.!
U..
Brak U.x! HeT HeliTpanbHOro nposoga, HeobxoAMMOro AnA lan MOCTOAHHOIO TOKA M
ra L-N: o o
Ny/bCUPYIOLLLErO TOKA C MOCTOAHHOM COCTaBAAIOLLEN.
GOTOWY! M3mepuTenn rotos K BbINMOJHEHUIO USMEPEHUA.
L-N! Heponyctumoe HanpsaxeHue Uiy A5 BbINOJIHEHUA N3MEPEHUA.
L-PE! Heponyctumoe HanpaxeHue Uipe 418 BbINOJHEHUA U3SMEPEHUA.
N-PE! Heponyctnmoe HanpaxeHne Uy.pe 418 BbINOJHEHUA U3MEPEHUA.
L N da3a noaKntoyeHa K Knemme N BmecTto L (Hanpumep, 3ameHeHbl mectamu L 1
N B ceTeBoOli po3eTKe).
TEMPERATURA! MpeBbiWweHa TemnepaTtypa BHYTPU U3Meputens.
fl YacToTa ceT HaxoaAnTcA 3a npeaenamu amanasoHa 45...65 .
PE! HenpasunbHoe nogkntoyeHne nposoaa PE.
BLAD! OwwnbKa nsmepeHus.
Ha uamepuTenbHbiX rHe34ax Hanps)KeHue nepepg, U3IMepeHMem MpeBblaeT
U>500V!
500 B.
NAPIECIE! MpeBbiWeHOo HanpsaXxKeHue.

4.3.4 WsmepeHus B ceTax IT

Mepen BbINOJHEHMEM U3MEPEHUI, B ITaBHOM MeHI0 Npubopa Heo6X0AMMO BbI6PaTb COOTBETCTBYOLMIA
T1n cetn (meHio MapameTpbl UsmepeHun, rn.2.2).

& ‘ Mpu BbibGOpe ceTv TMNa IT GyHKUMA CEHCOPHOro 3neKTpoaa byaeT HeaKTUBHa.

Cnocob nogknatoueHns npmbopa K cet nokasaH Ha Puc. 4.1 u Puc. 4.2.
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Puc. 4.1 UamepeHune Y30 B cetu IT. Llenb 3ambiKaeTca Yepes napasuTHble EMKOCTH Cy
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Puc. 4.2 TectuposaHue Y30 6e3 yyactusa nposoga PE

Cnocob, Kakum cnegyeT BbINOSHUTL M3MEPEHME TOKa U BpemeHU cpabaTbiBaHua Y30, onucaH B rn.4.3.2
nrn.4.3.3.
Pabouunit guanasoH HanpsaxeHwuit: 95...270 B.

4.4 ABTOMATHUYECKHWE U3MEPEHUS AU®P®. BBIKIIOYATEIEN

Mpunbop no3sosAeT UamMepuTb Bpemsa ta M TOK cpabaTbiBaHuA |n BbikAtoyaTena Y30, HanpsxkeHue
npukocHoBeHua Ug, a TakKe conpoTusneHmne 3aszemneHunsa Re B aBTomaTnyeckom pexumme. MNpu atom HeT
HeobXO4MMOCTU KaxKabli pas 3anyckaTb MamepeHue KHonKkon CTAPT. Posib YenoBeKa, BbINOHAOLWErO
U3MepeHue, CBOAUTCA K UHULIMMPOBAHUIO U3MEPEHUA NYTEM OLHOKPATHOrO HaxaTna KHonku CTAPT u
BKAtoYeHMA Y30 nocse Kaxgoro ero cpabatbiBaHuUA.

4.4.1 IlapameTpsl aBTOMAaTH4Ye€CKOro usmepenus Y30

=]

@ @ ;L) RCDauto Bbl6paTb RCDauro.



© 15:56:03 | 201811413 | ] 3’55‘ .|||| | 7% ¥
4 reowo @ Bb|6paTb U, n Tp96yeMoe n3mepuTtenbHoe

HanpAaxeHune 13 Cnncka.

u=2419v
RCD
@ =500 Hz EDE IOk BbibpaTb 3HayeHue HOMWHANbLHOIO

anddepeHuManbHOro Toka gna tectupyemoro Y30.
U =250V  Upe=—V | Ug=—V Re=—0

BbibpaTb TMN TecTupyemoro Y30.

-« U | | s §
BbibpaTb napameTpbl, KOTOpble  AO/KHbI  ObITb
nsmepeHbl. 0603HaYeHUSA:
@© 15:56:03 | 2n|s-||-13| ] 3:519‘ _.“I ‘ 7% ¥
In—TOK cpabaTbiBaHuA.
ta— Bpems cpabaTtbiBaHUA.

+ HapacTalowWmn PpoHT ToKa.

u=2419v
RCD

@ f=500 hz Em~E Ok — cnagatowmin GpoHT ToKa.

x0,5/1/2/5- KpaTHOCTb HOMMHaNbHOrO TOKa Y30
cornacHo IEC 61557-6.

U =250V Ugpe=—V | Ug=—V Re=—Q

-« UL ‘ | . 4
BbIbpaTb pexMm UamepeHus:
® nonwoe [,
(b) cTaHpapTHoe 29
® 155819 | 2081113 | oo | ..“I | os% @ ¥
u-2620v .- - Mpu  BbiGOpe  peMmMa  MONHOTO  WU3MEpPEHMs,
f=50,0Hz
Ok HeobxoaMmo BblbpaTb TMN Y30.
U =250V Uspe=—V | Ug=[a] Re=—0
a
- UL | - |
© 155840 | 2018113 | oo _.||| | o8+ EED ¥
M AcOuw @

U=2422v T - Ecnn BbibpaH CTaHAAPTHLIN PeEKMM, TO HeobXoANMO
f=50,0Hz
~ 8 [OF  3apats dopmy M3MepuTenbHOrO TOKA.

U =250V Uppe=—V Ug = LN Re=—0
N

L ] UL
4.4.2 ABtomaTuyeckoe usmepenue Y30

@ MoAKAUMTL NPUBOP K CETU B COOTBETCTBUM C PUCYHKOM.
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Bbi6paTb RCDauTo.

@ BsecTn napameTtpbl U3MepeHUa B cooTBeTCTBMK C rn.4.4.1.

@© 15:56:03 | 20181113 |

] .zmul ..III |-rw. ¥

L ©)
1An
@ Ym sy RCD -
Em~E Ok
U =250V  Uppe=—V Ug=—V Re=—10Q
- U .
®© |6.u,su|zo|a~n~u| ] 'x/(;al .l'll | 100 @D §
1 RcOun ®
LE-PE!
£=500 Wiacz RCD, aby kontynuowaé pomiary. I D }'
U =250V Krok pomiaru 5/11: A\ tyx1- Re = 0,00 kQ
i SEE oxl L
o tA XO,S"’ Postep pomiaru
N s | 11111
N taxl+ t,=51ms @
« U

U3mepuTenb roToB K USMepPeHunIo.

TeKkylime noKasaHusa:

U — HanpskeHne mexay ¢a3osbim nposogom L n PE.
f —yacToTa ceTn B TeCTMpPYEMOM LEeNK.

[na 3anycka namepeHuna Haxxkmute KHonky CTAPT.

HeobxoamMmo BKAwuaTb Tectupyemoe Y30 nocne
Kaxkgoro cpabaTtbiBaHMA, MNOKAa He  3aKOHYUTCA
n3mepeHue.
MHaMKaTopbl  BbINONHEHUA  MOKA3blBAlOT  nporpecc
n3mepeHua:

BEPXHUIA — X0/, TEKYLLErO U3MEPEHMA.
HUXHUI — X0A, BCE NOC/IeA0BaTE/IbHOCTM U3MEPEHWA.

M3mepeHne MOXKHO OTMEHUTb B /06O MOMEHT C
NMOMOLLbIO MKOHKY (] .



@®© 167:24 | znladl—lal

|l |00+ @ 4

3aTeMm OTOGpaNKaloTcA  M3MEpPEHHble  NapameTpbl
L-PE! 2018-11-13 16:14:07
N LR G2 O (rn.3.8.1, war (3)), a Takke:
N tx2+ t=8ms Q@ UL — n3amepuTenbHOE HanpsaKeHue.
Nty x2- ta =18 ms @
N x5+ th=7Tms @ ULpe — HanpaxxeHne mexay L n PE.
NU  tax5- ta =17 ms @ —
ol Nk i SZ30mA O Ug — HanpAxeHue, nsmepeHHoe Ha PE.
AV lh =244 mA @ Re — conpoTtusnenmne PE.
- UL =] 8. 4
@ CnnCcoK pe3ynbTaToB MOXKHO MPOKPYYMBATbL HA SKPaHe.
® 161930 | 2081113 | W nIIII | 100 EEED ¥
KorTponb npagwabHocTy pabore:
L-PE! 2018-11-13 16:14:07 @ - KpMTepMVI BbIMOJIHEH.
0 [aoma } — KpUTEPUIt HE BbIMOJIHEH.
sy e [ N I ® — kputep
f=50,0Hz VT D "

U =250V Uire=2418V| Us=01V Re=000k Bonee noapobHas WHbOpMaUMA coAEepPKUTCS B

pasgene Tabnuubl Kputepumu OueHKM NpaBUIbHOCTU
pe3ynbTaTos.

s tax05+ t. >300ms ()
L UL B

HaxmuTte MKOHKY |, 4TO6bI cOXpaHMTb M3mepeHne B namaTtu npubopa. MNogpobHoe onucaHue

ynpasneHWem MNamaTM cogepxutca B r1.7.1.3. MOoXKHO CHOBa Bbl3BaTb Ha 3KpaH nociegHee
M3MEPEHME, HAXKMMaA UKOHKY K .

MapameTpbl Ug U Re M3MepAtoTca Bceraa.

U3amepeHune Ug, Re Bcerga ocyuwiectsndetrca cMHycomganobHbim Tokom 0,4 g, He3aBMCMMO OT
HacTpoeKk GopMbl CUTHANA U KPATHOCTY |gn.

ABTOMaTUYECKOE U3MepeHUe NpepbiBaeTCca B CNeAyHoLWmnX Cayyanx:
e Bbikntouyatenb cpaboTan Bo Bpems uamepeHua Us, Re uam ta npu KpaTHOCTU ToKa 0,5 lan;
Y e BbIKkatoYaTeNb He cpaboTan NPU OCTaNbHbIX YaCTUYHbIX U3SMEPEHUSAX;
L~ e [IpeBblWeHO NpeaBapuUTebHO 3a4aHHOE 3HavyeHue HanpaxkeHua U;
e lcuyesno HanpsKeHne BO BpemMsa 04HOro U3 U3MepeHnin;
e 3HauyeHWe Re M HanpaxeHUA CETU He MO3BOAMAM CO34aTb TOK TPebyeMoro 3HauveHus
AN O4HOrO U3 U3MEPEHU.

ABTOMATUYECKMU NPoONyCKaroTCcA MU3MepeHnAa, KOTopble HEBO3MOXHO BbINOJ/IHUTL, Hanpumep,
ecnn Bbl6paHHbIV1 TOK lan MM €ro KpaTHOCTb MpPeBbIWAOT M3MepUuTenbHble BO3MOXHOCTU

npubopa.
Kputepum oueHKU NpaBUAbHOCTU pe3ybTaToB
MNapameTp Kputepmin oueHKu MpnmevaHuna
lany, 0,51amn <1a<1 Ian -
|
|A e 0,35 Ian < 1a < 2 an ANA lan = 10 MA
ADN
|
IA i 0,351am<1a<1,4 Ian ANA OCTaNbHbIX lan
ANN
IA‘.T.‘: 0,5 IAn S IA S 2 IAI’] -
tanpun 0,5 Ian ta—> rcd ansa scex tmnos Y30

tanpu 1 lan ta <300 mc Ana Y30 obuiero Ha3HavyeHus |:|



tanpu 2 lan ta <150 mc ana Y30 obliero HazHavyeHus |:|

tanpn 5 lan ta <40 mc Ans Y30 obLero HasHaveHua [

tanpu 1 lan 130 mc £ ta <500 mc ANA cenektTmBHbIX Y30

tanpu 2 lan 60 mc < ta £200 mc ANA cenekTmBHbIX Y30

tanpn 5 lan 50 mc £ta £ 150 mc ONA ceneKkTnsHbIX Y30

tanpu 1 lan 10 mc £ta <300 mc ana Y30 ¢ manoii 3ageprkkon cpabaTtbiBaHMA
tanpu 2 lan 10 mc £ ta <150 mc ans Y30 ¢ manoii 3afeprkkon cpabaTtbiBaHMA
tanpu 5 lan 10 Mc £ta <40 mc ans Y30 ¢ manoi 3ageprkkon cpabaTtbiBaHMA

[ononHutenbHaa uidpopmauma, otobpaxkaemasn usmeputenem:

Mpouecc n3mepeHus.
Up>UL! HanpsaskeHne NPUKOCHOBEHWA NpeBbllWaeT 3a4aHHOE MOPOroBoe 3Ha4YeHue
U..
Brak Upy! HeT HelTpanbHOro nposoga, HeobxoaMmoro Ans |y, MOCTOAHHOrO TOKa U
Ny/IbCUPYIOLLLErO TOKA C MOCTOAHHOW COCTaB/IAOLLEN.
N3mepuTenb roToB K BbINOJHEHWUIO U3MEPEHWA.
L-N! Heponyctumoe Hanps»keHue Uiy AN5 BbINOAHEHUSA U3MEPEHUS.
L-PE! Heponyctumoe HanpsakeHue Ui .pe 415 BbINOJIHEHUSA U3MEPEHUA.
N-PE! Heponyctumoe Hanps>keHne Un-pe 417 BbINONHEHNA N3MEPEHUA.
daza nogkntoyeHa K Knemme N Bmecto L (Hanpumep, 3ameHeHbl mectamu L
L<>N N B ceTeBoit po3eTke).
TEMPERATURA! MpeBblWeHa TemnepaTypa BHYTPU U3MEPUTENS.
f! YacToTa ceTn HaxoamuTca 3a npeaenamu gmanasoHa 45...65 'y,
PE! HenpasuabHoe noakntoveHue nposoaa PE.
BLAD! OwmnbKa nsmepeHus.
. Ha mamepuTenbHbIx rHE3AaxX HanpaxeHue nepen M3MepeHWem NpesblllaeT
U>500V! 00 B.
NAPIECIE! MpeBblWweHO HanpaXeHWe.

4.5 COINNPOTUBJIEHHUE U30JIA0UH

A ‘ N3mepaemblii 0O6BEKT He JOMKEH HAXOAUTLCA NOL HAaNpPAXKEHUEM.

4.5.1 IlapaMeTpbl U3BMepPEeHUN

@ £) Riso Bbi6paTb NyHKT Riso.
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GOTOWY!
Riso Ln-pe= === Q Uiso in-pe= -V
Riso min
5,00 MQ
-« e o
V] 12:u553| zma—u'r—zal N | _'lll | 100% ¥
# Reozp @
GOTOWY!
= - R
R|SO Q IS0 MIN
5,00 MQ
u=1v = @’jﬂ Un|sov }.
[ ]
[
- 5 “
@© 12:0612 | zma-m-zal i | lllII ||DD% m
GOTOWY!
RisoLn-pe= -~ Q Uiso Lnpe= — V
Riso min
5,00 MQ
us=1v == % (L+N)(PE) n wlsv v ol
(L(PE)N)
e et (N)(PE)(L)
-« (L+h)PE) | 5 #
@® 120837 | 2018-07-23 | W .Il'l | 100+ EED ¥
R @
RisoL1-2=-—Q Ussotz=-—V l
Risouii3=—Q Usoia=-—V R
RisoLz-13 =-—-Q Usorzz=—V IS0 MIN
Risouin =—0Q Usouin ==V 5kQ

vzov A AR [eoeen Wl w[ov 1 oS

3 przew.

et 4 PZEW,

T e | @ oy oy .

@ 122083 ‘ 201&07»23'

H* Rer

Riso tn-pe= - Q Uiso Lepe= — V
Riso min
5,00 MQ

Bl | oo @@ ¢
@

« [ . 1

Mogknounte K N3IMepuTento wynol

nnn apgantep,

KOTOPbIMM BYAYT BbINONHATLCA U3MEPEHUSA.

HaskmuTe packpbiBatolleecs MeHto, YTobbl YCTaHOBUTb

PEXUM N3MEPEHUA.

HYHKTbI MEHHO 6y,D,YT OoT/IM4aTbCA B 3aBUCMMOCTU OT

TOTO, YTO MOAKJ/IOYEHO K M3MEPUTENIO:
() U3mepuTeNbHbIE LLyMbl.
() apganTep UNI-Schuko.
(c) apanTep AutolSO-1000C.

ECNn K M3mepuTento Noax/IloUueHbl oOTaebHble NPoBoaa

CO Wynamu, BbibepuTe B CNINCKe TPebyemyto Onuumio:

— PEXMM OHOKPATHOrO U3MEPEHUA.
@ PEXKUM HEMPEPbIBHOrO U3MEPEHMA.

Ecnm K nameputento nogkntoveH agantep UNI-Schuko,

BblbepuTe B CrnCKe Tpebyemyto onuuio:

(L)(PE)(N) - ecnu dasHbIit

nposoa cnesa,

OTHOCMUTE/IbHO 3aLLMTHOrO KOHTAKTa (LWTbIPA) PO3eTKN.

(N)(PE)0(L) — ecau dazHbIit

npoBoJ cnpasa,

OTHOCUTENTbHO 3aWUNTHOIO KOHTAKTa (LLITprﬂ) PO3ETKMU.

(L+N)(PE) — 3amKHyTble npoBoga L u N, nusmepeHue no

PE (ynpolueHHbI meToa).

Ecan K u3mepuTtento nogkawudeH agantep AutolSO,

BblbepuTe B CrncKe Tpebyemyto onuuio:

3 npoB. — M3MepeHue 3-X XKUabHoro Kabens.

4 npoB. — n3mepeHme 4-x }KuabHoro kabens.

5 npoB. — M3mepeHue 5-Tn *KnabHoro Kabens.

HaxXmuTe pacKpbiBalolWeecs MeH!o,
n3mepuTesibHoe HanpsxeHue Un.

yTObbI

3aaaThb
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Riso n-pe= - Q Uiso t-pe= — V
@ Reowy DPIOPATb M3 cnncka  Tpebyemoe n3mepuTenbHoe

500M0  HanpAXxXeHue.

u=1v == k (L+N)(PE) }v Un| 50V : @m
50V

100V

pa | Bem®  #
@ 120831 ‘mw-u?-ml I | -Illl | 100% L
RisoLupe= - 00 Ussonpe= - V Hakmmaa MKOHKY HaCTpOeK BpemMeHM, 3ajalite
@ Riso wim NPOAONXKUTENbHOCTb M3MepeHua. [locne caenaHHoro
5,00 MO

Bbl60pa OTOﬁp&)KBETCFI YCTaHOB/Z1EHHOE 3Ha4YeHuUe.

u=1v === \ (L+N)(PE) {v Un| sov [v @m

«‘ |I€|“ﬂ

| il |- mm ¢ [LOCTYNHbIE NapameTpbl:

“F  Asto- NU3MepuTENIb aBTOMATUYECKM NoAOMpPaeT Bpems
A - M3MepeHMA B 3aBUCMMOCTU OT EMKOCTU U3MEPAEMOro
ISO LN-PE= =7
@ " obbekra:
1SO MIN
5,00 MQ e 30c.
UsivomE 97 1 * 60c
Bpy4yHylo — BpemAa YCTaHaB/AMBAETCA BPYYHYHO B
« [
| | 8 nHtepsane 1...60 c.
® 120742 | 2m18-07-23 | B ...ll | 1005 R ¥
# Rwo3p
cOATNWVIE
Riso Ln-pE= =
Rieown  ECM Bbl6paH NyHKT Bpy4yHylo, TO HE0bX0ANMMO BBECTH
500M0  Tpebyemoe 3HaYeHue BpeMeHMU.
vs1v =
- | = ‘ - |
13‘ Y,Cl,a}WITb npexHee 3Ha4yeHne BpemeHn 1 BBeCTU HOBOE B
AnanasoHe 1...60 c.
@ - . PyYHKUMM CMMBOOB:
B OtmeHa u3meHeHul 1 BbIXOS, K npeablaywemy
bl IKpaHy.
) .
I oo v [puHATME N3MEHEeHUN.
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.
Y

= l ‘ OnuncaHune PYHKLMOHANbHbIX KA3BMILU:
(G | zdefiniowany v
® __ fsovn Ok — npuHsATHe BbIGOPa.
5,00 MQ .
OTMeHa — 0TMeHa U3MEHEHUN .
S . )
. [ “
@® 12081 | 2015—01—23' I | -llll | 100% ¥
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Riso tn-pe= - Q Uiso in-pe= == V

BbibpaTb  JlIumUT, 4TOObI  YCTAaHOBUTb  KpUTepuii

Risomin

500M0 AONYCTUMOIO 3Ha4YeHMA conpoTnuBaeHNA N30NALNN.

U=1v == % @n)PE) fv un|sov v (9 m

- [N s §
BbibpaTb eAnHULY M3MePEHUS.
5 kQ YpanuTb npexHee 3HaYeHUe BpeMeHM 1M BBECTU HOBOE.
® Mo AnanasoHbl:
a0 KOm: 0...2 000 000.

—~ B MOm: 0,0...200,0.
rom: 0,000...2,000.

-l | ¥
= | q)VHKLI,MM CMMBOJ10B:
Zakres: 0,0 M - 250,0 MO |- | L 4 | » o
[ OtmeHa uameHeHui 1 BbIXOA, K Npeaplaywemy
SKpaHy.
+  TNpuHATME N3MEHEeHWIA.
@®© 120821 | 2015—01721| B | "lll | 100% L
L T @
Riso n-pe= --- Q Uison-pe= -V
feon, @@= TIEPEXOA K Npeaplayluemy SKpaHy.

soome % — nepexog, K raBHOMy 3KpaHy.

U=1v == % (L+N)(PE) }v Un| s0v }- @“ m

- [ . §

4.5.2 I/lamepe}me C UCITOJIb30BAHHUEM U3MEPUTE/IbHBIX 30HA0B

Mpu n3MepeHUax COMPOTUBIEHUS WM30MAUMM, HAa HAKOHEYHUKAX M3MEPUTE/NbHbIX MPOBOAOB
nprbopa NosBAsETCA onacHoe HanpsaxeHue 4o 1 KB.

A Heponyctmmo oTKAKYaTb M3MepuUTeibHble NPOBOAA 40 OKOHYAHUA U3MepPeHUA. 3710 Yrpoxaet

@

nopaxeHnem BbICOKMM HanpAaXeHunem wu agenaet HEBO3MOXXHbIM pa3pAan TeCcTUupyemoro

obbekTa.

»
';) Riso Bbi6paTb NYHKT Riso, UTOObI BbI3BaTb MEHIO M3MEPEHUS.



®

MopKknounTb K npubopy uamepwuTesbHble NPoBOAA C
MOAKNOYEHHbIMM 30HAAMM.

@ BBeCTn HacTpOKN n3mepeHuns B cooTBeTcTBum ¢ rn.4.5.1.

@® 1227:43 | 2018-0723 | Bl |10 ¥
H Reozp
GOTOWY! 2018-07-23 12:27:41

0]
(® Riso > 250 MQ Ruson

5,00 MO

. 5] f

M3meputenbHble NpoBoAa  NOAKMAYWUTL  COrMNAcHO
PUCYHKY.

HaxkmuTe n yaepxusalite KHonky CTAPT.

MU3mepeHne BbINONHAETCA HenpepbiBHO BO BpemA
vaepaHma kHonku CTAPT.

Y106bl OCTAHOBUTL U3MEpPEHUE, HEOBXOANMMO OTNYCTUTb
KHonky CTAPT.

Echn  BbIOpaH HenpepbiBHbLIA  PEXUM  U3MepeHuUs
(MKOHKa & ), TO NOSBUTCA 3amMpPoOC O NOATBEPXKAEHUU
3anycKa MsmepeHus.

Bo Bpema wu3smepeHuns csetoguog H.V./REC/CONT.
CBETUT OpaHeBbiM LUBETOM.

CumnTaTb pesynbTaT USMepPEHMS.

WNHAMKATOPbI BbINONHEHWUA AMmuTa (r1.4.5.1, war (1D):

(© — pe3ynbTaT HaxoAMTCA B 33JaHHOM IMMUTE.
(® — pe3ynbTaT BHe 3alaHHOTO IMMUTA.
() — oueHKa HEBO3MOXKHaA.

Ecniv  BbiBpaH HeNpepbIBHbIN  PeXMM  U3MepeHua
(MKOHKa © ), TO ero MOMHO OCTaHOBMWTb, HaxKMMmasn

VKOHKY ().

MoKa nsmeputenbHoe Hanpa)keHne He AOCTUMHET 90% 3apaHHOr0 3Ha4YeHusA (a TaKXe npu

npesbiweHnn 110%) nsmeputenb reHepupyeT HeNPEepPbIBHbIM 3BYKOBOW CUTHA.

MNocne oKOH4YaHUA M3ImMepeHna nponcxoaunT paspang EMKOCTH namepAaemoro obbeKTa I'IyTéM

3amblKaHuA rHE3 A, Riso+ U Riso— conpoTtusneHnem 100 kOm.

DononHutenbHaa nHpopmauua, otobparkaemas usmepurenem:

GOTOWY! ‘ M3mepuTenb rotos K BbINOJHEHUIO U3MEPEHUA.

W TOKU ‘ Mpouecc nsmepeHus.



ﬁ OﬁHapy>l-(EHO NPUCYyTCTBMNE C/IMLLKOM BbICOKOIO HanpAXeHuA Ha rHesgax usmepuTtenAa.

OTK/IIOYNTD LLYMbI OT TECTUPYEMOTO 06bEeKTa.

Ha TECTUPYEMOM 0b6BbeKTe BO3HWUKNO HanpAaxeHne nomex. M3N\epeHme BO3MOHO,

SZUM!
OZHAKO, MOKET MOJIYYNTb SONONHUTENIbHYIO NOTPELIHOCTb.
CpaboTtano orpaHuyeHue no ToKy. OTobparkeHMe CMMBOJIA BO BPEMA WM3MEPEHUS
COMPOBOXKAAETCA HENPEPbLIBHbIM 3BYKOBbIM CUMrHanom. Ecim oH oTobparkaeTtca nocne
LIMIT!

M3MepeHusa, TO 3TO 3Ha4YMT, YTO pes3ynbTaT U3MepeHuA nojaydeH npu paborte C
orpaHMyeHMem ToKa (Hanpumep, 3amblkaHue Ha TecTupyeMom obbekTe).

4.5.3 MHsmepeHmue c ucnosb3opanueM agantepa UNI-Schuko (WS-03 u WS-04)

Mpn n3mepeHUAX COMPOTUB/IEHUA M30MALMMU, HA HAKOHEYHWUKAX MU3MEePUTE/bHbIX NMPOBOAOB
npubopa noAsaseTcA onacHoe HanpsaxkeHue o 500 B.

A Heaonyctmmo oTKAtOYaTh M3MEpPUTENbHbIE NPOBOAA 10 OKOHYAHUA U3MEPEHUs. ITO yrpoKaer

MOPaKEHMEM BbICOKMM HaMpPsKeHWem W AenaeT HEeBO3MOMHbIM paspad TecTMpyemoro

obbeKra.

@ '; }. Riso

sy ©

BbibpaTb NYHKT Riso 419 BbI30Ba MEHIO U3MEPEHMA.

MoakntounTb agantep WS-03 nan WS-04 c ceteBoi
Buakon UNI-Schuko.

N3mepuTenb aBTOMaTUUYECKM OOHAPYXKUT 3TOT PaKT,
M3MEHAS BUA, SKpaHa.

Wi=s [ToAKNOUMTb aganTep K TeCTMpyemMoli po3eTKe.

[na 3anycka namepeHuna Haxkmute KHonky CTAPT.

B cnyyae, ecanm Kakoe-HMOyAb M3 HanpAXeHWui
npesblllaeT gonycTumoe 3HadeHne (50 B), TO
oTobparkaeTca Haanucb HanpaxkeHue Ha o6beKTe, a
nsamepeHme 6aokupyercs.

Bo Bpemsa wusmepeHua csetoguog H.V./REC/CONT.
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Risorn =101,9MQ Usorn =53V @ @
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5,00 MQ
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CBETUT OpPaHKeBbiM LUBETOM.

Bua aKpaHa BO Bpema M3MepeHus.

OTo6pakaerca CMMBO U3MEPAEMOTO B HacToALLee
BPEMA CONPOTUBNEHUA U MHAMKATOP BbINOJHEHUA 3TOrO
N3MepeHus.

MNonoca nHauKaTopa BbINOAHEHWA MOKa3blBaeT YPOBEHb
3aBeEpPWEHHOCTN USMEPEHNA.

M3mepeHne MOXKHO OTMEHUTDL B 060 MOMEHT
BPEMEHM, HAXKAB MKOHKY () .

CunTaTtb pesynbTaThl.

WMHAMKATOPbI BbINONHEHWA AumuTa (11.3.9.1, war (19):

(¥) — pe3ynbTaT HaxoAMTCA B 33JaHHOM IMMUTE.
(® — pe3synbTaT BHE 334aHHOIO INMMTA.
() - oueHKa HEBO3MOKHaA.

JonosnHUTeNbHble MHAMKATOPbI ans KaxKaomn

M3Mepaemon napbl NPoBOAOB:

@ WyM — 33aperucTpuMpoBaH C/AULWIKOM 60/bluOW
CUTHaN NoOMexMm.

74 AUMUT —  U3MepeHWe  BbINOAHEHO  npu
orpaHMyeHMM TOKa npeobpasosatens (Hanpumep,
3amblKaHMe Ha TecTupyeMom obbekTe).

Haxmute unkoHky |J, 4TObbI COXpaHUTL M3MepeHWe B nMamaTu npubopa. MoapobHoe onucaHue

ynpaBieHMeM NamATU COAEPHKMUTCA B TN
N3MEPEHME, HAXKUManA UKOHKY K .

.7.1.3. MOXXHO CHOBa BbI3BaTb Ha 3KpaH nocnegHee

MoKa nsmeputenbHoe Hanpa)keHne He AOCTUMHET 90% 334aHHOrO 3HA4YeHUA (a TaKXe npu

npesbilweHnn 110%) nsmeputenb reHepupyeT HeNpepbIBHbIN 3BYKOBOKN CUTHa.

Mocne OKOHYaHWUA M3MEpPEHMA MPOUCXOLMUT Paspsal, EMKOCTU U3MEPAEMOro obbeKkTa nyTem

3amblKaHuA rHe3g Risot U Riso— conpoTtusneHnem 100 kOm.

DononHutenbHaa nHpopmauua, otobparkaemas usmepurenem:

GOTOWY! N3mepuTeNnb roToB K BbINOJHEHUIO U3MEPEHWA.
Mpouecc n3mepeHms.
‘ O6HapyKEHO MPUCYTCTBME C/IMIUKOM BbICOKOTO HAMP/XKEHWs Ha rHespjax
n3meputesa. OTKNIOYUTD LyMbl OT TECTUPYEMOTO 06 bEKTA.
@ Ha TecTMpyemMom O6beKTe BO3HUKNO HanpseHue Momex. M3amepeHwe
BO3MOKHO, OZLHAKO, MOXET MOJIYYNTb JOMOHUTENbHYIO NOTPELLHOCTb.




Cpabotano orpaHuyeHme no TOKy. OToBpaskeHMe cMMBO/Ma BO Bpems
N3MepeHUa COMpPOBOMKAAETCA HENpPepbIBHbIM 3BYKOBbIM cUrHanom. Ecam oH
A oTOBpaXKaeTcsa Nocne M3IMEPEHUs, TO 3TO 3HAUMT, YTO pesy/bTaT U3MEpPeHUs
nonyyeH npu paboTte c orpaHUYEeHMEM TOKa (Hampumep, 3amblKaHWe Ha
TecTupyemom obbeKTe).

4.54 MH3smepeHue c ucnioib30BaHreM AutolSO-1000C

Mpu U3MepeHUAX COMPOTUBAEHUA WM30MAUMM, HA HAKOHEYHUKAX U3MEPUTENbHbIX MPOBOAOB
nprbopa nosBAseTca onacHoe HanpsaxeHue 4o 1 KB.

A HefonycTMmo oTKAo4YaTb M3mepuTesibHble NPOBOAa A0 OKOHYaHUA U3MEPEeHUs. ITo yrpoXKaeT
MOPaKEHMEM BbICOKMM HaMNpsyeHWem u AenaeT HEeBO3MOMHbIM paspad TecTMpyemoro

obbeKra.

»
@ ';) Riso Bbibpatb NyHKT Riso A/19 BbI30Ba MEHIO U3MEPEHMUS.

MogkntounTtb agantep AutolSO-1000C.

| U3mepuTenb aBTOMATUYECKM OBHApPYXWUT 3TOT @aKkT,
N3MEHAS BUA, SKpaHa.

@ BBecTu HacTpPOMKKM U3mepeHuUa B COOTBETCTBUM € 11.4.5.1.

O vz ez WLl | @9 ¢ 13pmepyTens roToB K M3MEpPEHMIO.
% e (6]
.
eK ne NoKasaHuAa:
Risou12=---0 Usour-z ==V l yu
RisoL13=--0Q Usourz ==V R U- HanpAXeHue Nnomex.
_ _ 1SO MIN
@ Rl!\‘() L2-L3 = ==~ Q U\S[) L2-L3 = =~ V
Risouin =--0Q Usouin ==V 5kQ

OnucaHne dyHKLUMOHAAbHbIX CUMBOJIOB:

v=ov | AR [ooee [ vy [ ol

. [® (#] ) # [#]NpOKpYyTKa BBEPX CMMCKA U3MEPEHWIA.

[#]|NPOKPYTKa BHW3 CUCKa M3MEPEHMUIA.




MNogkntountb agantep AutolSO-1000C K Tectupyemomy
Kabenio.

[na 3anycka namepeHuna Haxkmute KHonky CTAPT.

Bo Bpema usmepeHusa csetoguog, H.V./REC/CONT.
CBETUT OPaHKEBbIM LBETOM.

B cnyyae, ecanm Kakoe-HMOyAb M3 HanpAXeHWui
npesblaeT gonyctTumoe 3HayeHne (50 B), TO
oTobpakaeTca Hagnucb Hanpsa)keHue Ha obbekTe, a
nsmepeHme 6aokupyercs.

CHayana BbIMO/MHAETCA  NpPOBEpPKa oTCyTCTBUA

HanNpPAMKeHNA Ha OTAE/NbHbIX Napax Xu.

B cnyyae, ecanm Kakoe-HMOyAb M3 HanpAXKeHWi
npeBsbIWAeT AONYCTUMOE, OTOOpayKaeTcas 3HAYOK 3TOro
HanpsxeHusa (Hanpumep, HAMNPAXEHUE! L1PE), a
M3MepeHue NpeKkpaLLaeTcs.

Bua, aKpaHa BO Bpems M3MepeHus.

® 122523 | 20180723 | N | ..“I | 1005 GEED ¥
OTOBpaaeTcs CUMBONM M3MEPAEMOrO B HacToALee
A BPEMA CONPOTUBIEHNA N UHAMKATOP BbINONHEHMWA 3TOMO
Riso12=--0Q Usor2=---V l N3MepeHua.
RisoL1-13 = - Risotrs > 250 M2 Ruso i
Risorz13 = - Il 10% [+ |
RisoLin = - URoTTw =V K0 NMonoca uWHAMKaTOpa BbINOMHEHMA MOKasbiBaeT %
Uozsav | B " un " 3aBepLUEHNA BCEro M3MepeHUs.
. ) e o
U u M3mepeHne MOXKHO OTMEHUTb B 060 MOMEHT
BPEMEHMW, HAXKAB MKOHKY () .
CynTtaTb pesynbTaThl.
® 122550 | 20180723 | N | ..“I | 1005 GEERD ¥
| fhes WMHAMKATOPbI BbINONHEHWA AMMuTa (r1.4.5.1., war (11):
2018-07-23 12:25:47 ®
— pes3ynbTaT HaXxoAWUTCA B 334aHHOM IMMUTE.
Riso112>250 MO Uisg1-12=53 V @ l @ Pesy A A
Risou13>250 M0 Usour3=53v. @ W ® — pe3ynbTaT BHe 33laHHOTO JIMMUTA.
Risoz13> 250 M0 Uiso203= 53V SO MIN
Risoti-n >250MQ  Ugouw =53V & 5kQ @—OLI,eHKa HeBpSMO)KHa.
U=0v N 5 przew }v Un| B0V Ev ® Limit o
I ! e [JononHutenbHble MHOMKATOPbl __ ANnA KaXa0i
. [® [ 5] # n3mepaemoli Napbl NPOBOAOB:

@ Wym — 3aperncTpuMpoBaH C/AUWKOM 60bLIOW



CUrHaN NOMEXMU.
F7A  AMMUT — U3MepeHMe  BbINONIHEHO  Mpwu
OrpaHMYeHMM TOKa npeobpasosaTena (Hanpumep,
3aMblKaHMe Ha TecTUpyemom obbekTe).

® 12:26:08 | 2018-07-23 | R | HRCES ¥
2018-07-2312:25:47
Risovipe> 250 MQ - Uisorpe= 53V © | C nomowblo nonsyHka wan cumBooB [B][@] moxHO
Risor2-pe> 250 MQ  Uisor2pe= 53 V Riso i
@ Risospe> 250 MQ  Ujggape= 53V NPOKPYTUTb 3KpPaH, 4yTOObI npo4YnTaTb OCTaJIbHblE
Risonpe >250 MQ  Uison.pe =53V ~
pe3ynbTaTtbl U3MEPEHUN.
u=o0v N —E Sprzew. $¥ Un|50V ¥ @m
= [#] (] = #

Haxmunte nKoHKy |, 4T06bl CcOXpaHMTb M3mepeHne B namaTtu npubopa. MNogpobHoe onucaHue
ynpasneHnem namatn cogepxutca B rn.7.1.3. MOXHO CHOBa BbI3BaTb Ha 3KpaH nocnegHee
N3MepeHne, HaXKMMasn UKOHKY k5.

Moka u3mepuTenbHOe Hanpa)eHue He gocturHeT 90% 3af4aHHOrO 3HayeHUs (a TakKe npu
npesbiweHnn 110%) nsmeputenb reHepmpyeT HeMPEpPbIBHbIA 3BYKOBOW CUTrHan.

o Mocne OKOHYaHMA M3MEpPeHUA MPOUCXOOUT Pa3pPsaL €MKOCTU M3MepseMoro obbekTa nyTtem
3amblKaHuA rHe3g, Riso+ U Riso— conpoTtusneHnem 100 KOm.

JdononHutenbHan VIH¢0pMaU,MF|, omGpamaemaﬂ unimeputenem:

GOTOWY! MN3mepunTenb roTos K BbINOAHEHMIO U3MEPEHUA.
W TOKU Mpouecc nsmepeHus.
g O6HapyXeHO MNPUCYTCTBME C/AMLIKOM BbICOKOTO HaMpPAMeHUA Ha rHesgax
nsmeputensa. OTKAYUTD LyMbl OT TECTUPYEMOro 06beKTa.
@ Ha TecTupyemom o06beKTe BO3HMKAO Hanpsa)KeHue nomex. WMamepeHue

BO3MOHO, O4HAKO, MOXeT Noy4YnUTb A0MNOJIHUTE/IbHYIO NOrpPeLlHOCTb.

Cpabotano orpaHuyeHnMe no ToKy. OTobBpakeHMe CcMMBO/MA BO Bpems
N3MepPEHUs COMPOBOXKAAETCA HEMPEpPbIBHbIM 3BYKOBbIM CUTHanom. Ecam oH
£ oTobparkaeTca nocne M3MepeHus, To 3TO 3HAYMT, YTO Pe3y/bTaT U3MepeHUn
nonyyeH npu paboTe c orpaHMYeHMEemM TOKa (Hanpumep, 3amMblKaHWe Ha

TeCTUpyemMom obbeKTe).

4.6 HU3KOBOJIbTHOE U3BMEPEHHUE COITPOTUBJIEHUA

4.6.1 WH3sMmepeHHUe CONPOTUBJICHUSA

@ 32 Rx BbibpaTb NYHKT Rx 415 BbI30Ba MEHIO U3MEpPEHUA.
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Autozero

Y1060l KOMMEeHCMpPOoBaTh conpoTUBNEHNE
N3MepUTE/IbHbIX MPOBOAOB, BbibepuTe ABTOO6HYNEHME.

[JeWncTByliTe B COOTBETCTBUM C COOBLLEHUAMM Ha IKpaHe.

OnucaHne GYHKUMOHANAbHbIX KAaBULL:

[a — npuHaTtue Bbibopa.
Het — oTmeHa gencteus.

Mocne Bbibopa AA nameputenb NpeacTaBUT pesynbTar,
YMEHbLUEHHbIN Ha COMPOTUBNEHNE U3MEPUTENbHbIX
npPoOBOAOB.

Y106bl BBIKAIOYUTD KOoMneHcayurw conpotmneaeHnA

nPOBOAOB, HEOBXOAMMO MOBTOPUTL LIATK c
Pa3sOMKHYTbIMM W3MepUTE/bHBIMU NpoBogamu. Toraa
pesynbTaT U3mepeHus ByseT BKAKOYATL B ceba Takke
CONpPOTUB/IEHUE U3MEPUTENBHBIX NPOBOAOB.

N3mepuTenb roToB K USMepeHunio.

MoAKNOUNTb U3MEPUTENb K TECTUPYEMOMY 06 BEKTY.
N3mepeHne HauyHeTCA aBTOMaTUYECKH.

Bo Bpema wusmepeHuna csetoguog H.V./REC/CONT.
CBETUT 3e/1EHbIM LIBETOM U BblpabaTbiBaeTCA 3BYKOBOM
CUrHan.



o
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Rx = 3,3 Q CunTaTtb pesynbTar.

Autozero
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OTobparkeHne cumsosa ANAPIECIE! MHPOPMUPYET O TOM,UYTO MCCeAyeMbIN OOBEKT Mof,
HanpaxeHnem. W3amepeHune 3abnokmpoBaHo. Heobxoaumo HemeaNeHHO OTKAKYUTb
u3mepuTesnb OoT 06beKTa.

Ecan He 6bina oTmeHeHa onuna ABToobHynenue (warn (2)(3)(4)), To U3MepuTeNb NOCTOAHHO
YMEHbLIAeT pe3ynbTaT WU3MEPEHWA Ha BENWUYMHY COMPOTUBAEHMA paHee MOAK/IOYEHHDIX
M3MepUTENbHBIX NPOBOAOB. [O3TOMY MPW Kaw/oi 3ameHe NPOBOAOB HEOBXOAMMO CHOBA
npoBecTy npoLieaypy ABTOOGHYNEHUA.

Koppektupyowmin KoadPUUMEHT TaKKe COXpaHSAeTCs Mnoc/e MOBTOPHOro 3anycka ¢yHKuuu
n/vnm nsameputens.

B cuTyauumu, Korga uamepuTenbHble NPOBOAA 3aMEHWIN Ha TaKMe Ke, HO C MEHbLUMM Yem
npeablaywune cornpoTUBIEHUEM U He MpoBenu npoueaypy ABTOOGHYNEHUA, TO M3MEpPUTE/b
BbyAeT 3aHMMKaATb 3HauYeHWe u3MepeHus. B KpallHMX ciyd4aax OH MOMKET MoKasaTb Jaxke
oTpuuaTenbHoe conpoTusBaeHue. AHanorMyHo, 6onbluee  COMPOTMB/EHUE  HOBbIX
N3MepUTe/IbHbIX NPOBOAOB BbI3OBET 3aBbllEHUE pe3y/ibTaTa MU3MEpPEeHUs.

MakcmanbHas KOMMEeHcauus COMPOTUBIEHUS W3MepUTEeNbHbIX NMPoBOoAOB (ABTOOOHY/EHUE)
coctasnset 500 Om.

DononHutenbHaa uHpopmaumsa, otobpaxkaemasn usmepurenem:

W TOKU Mpouecc M3mepeHus
NAPIECIE! HeponycTmoe Hanps»eHue Ha obbekTe.

Ha Ttectnpyemom 06beKTe BO3HUKO HanpaxeHue nomex. N3mepeHue
SZUM! BO3MOXHO, HO C ,Cl,OI'IOﬂHVITEJ'IbHOﬁ norpewHoCTbHo, yKa3aHH017I B

TeXHUYECKUX XapPaKTePUCTUKaX.

4.6.2 I/IsMepeHne CONMPOTHUBJ/ICHUA KOHTAKTHBIX COEAHHeHHﬁ, 3AUTHBIX IPOBOAHUKOB U

@

NPOBOJHUKOB CUCTEMbI YPaBHUBAHMA NOTEHIUA/IOB TOKOM 200 MA

S Reonr BbibpaTb NyHKT Reont 419 BbI30Ba MEHIO M3MepeHus.
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GOTOWY! 2018-07-23 13:16:33

G R=0000

RCDNT MAX = 1 000

-

Zakres: 0- 400

Ona yCTpaHeHus BANAHMA COMPOTUBNEHUA
WU3MEepPUTE/IbHbIX MPOBOAOB HA pPe3y/bTaT M3MepeHus,
MOHO BbINOJIHUTb ero KOMMeHcaumto
(ABTOOGHYNEHME). C  3TOM  Uuenblo  Bblibepute
ABTOO6HYNEHME.

ﬂ,eﬁCTByVITe B COOTBETCTBUU C COOGLLI,EHMF!MM Ha 3KpaHe.

OnucaHne dyHKUMOHANAbHbIX KA3BULL:

[a — npuHatue sbibopa.
Hert — oTmeHa geicTeus.

Mocne Bblbopa [MOa npubop 3 pasa wumeput
COMPOTUBNEHNE U3MEPUTENIbHBLIX NPOBOAOB. 3aTEM OH
byneT npencTaBnATb pPe3ynbTaTl, YMEHbLUeHHbIW Ha
3HaYeHWe 3TOro CONPOTUBIEHWS.

YT06bl BbIKAOYMTD KOMMEHCAUUIO COMPOTUB/IEHUA
npoBosoB, Heobxoaumo nosToputs warn ()3 c
Pa3sOMKHYTbIMU M3MepPUTEbHbIMM NpoBogaMu. Toraa
pesynbTaT M3MepeHunsa byaeT BKAKOYATb B cebsa TakkKe
CONpoTUBNEHUE U3MEPUTE/IbHbIX MPOBOAOB.

YCTaHOBUTL ,EI,OI'IyCTMMbIﬁ INMAUT  conpoTUBIEHUA
n3ImepAaemoro obbeKTa.

Ha skpaHHOW KiaBuaType y4anuTb MpexkHee 3HayeHue
N BBECTU HYKHOE.

OunanasoH: 0...400 Om

PyYHKUMM CMMBOOB:

[ Otmena n3meHeHwit 1 BbIxog, K Npeablayliemy
3KpaHy.



v [puHATUE U3MEHEHWUIA.

® |3:1§,35| 2013-01—23' ﬁ | -IlII | 100% ']

GOTOWY! 2018-07-23 13:16:33

@ R = 0,00 Q N3mepuTenb roToB K U3MepPEHUIo.
Rcont max = 1,00 Q

- = o

MoAKAUMTD U3MEPUTENb K TECTUPYEMOMY 0O BEKTY.

N3mepeHne HaYHETCA aBTOMATUYECKMU.

CumnTaTb pesynbTaT UsMepeHus.

@ 13737 | 2maor.2s | & il o-mm ¢ Pe3ynbtaT AsnAetca cpefHMM apudmeTUYECKMm OT
. o
3HayeHna ABYyX wu3mepeHun npu Toke 200 MA
2018-07-2313177 o
- ° NPOTMBONOIOXKHbIX NoasapHocTen Re 1 Rg.
R+ Ry
F=—"=

Rcontmax = 1,00 Q 2

WNHAMKATOPbI BbINOSIHEHWUA iumuTa (war (5)):

R=0,420Q

@ — pe3ynbrtaTt HaxoguTCA B 3a4aHHOM JIMMUTE.

. H ft ® — pesynbTaT BHE 3aaHHOMO IMMMTA.
@ () — OUEeHKa HEBO3MOXHa.
® 13:17:33 | 2018-07-23 | | _.||I | 100 ¥

i:fba! “d Nocne BbiGopa nanenn [B] ¢ NpaBoit CTOPOHbI 3KpaHa

2018-07-23131717 Szum
Rr=0410 OQTKPOETCA MEHIKO C AONONHUTENIbHbIMU pPe3ynbTaTaMu

@ Re=0,440
R - 0,42 Q n3mepeHuna:
Reonrmax = 1,00 O Re — pesynbTaT nosy4yeH Mpu  MONONKUTENbHOM
NONAPHOCTN N3MEPUTENIBHOTO TOKaA.
Rk — pe3ynbTaT nosydeH nNpu  OTPULATENIbHOU
. %] . §

NONAPHOCTUN NU3MEPUTENIbHOTO TOKa.

HaaTue Ha naHenb [ ckpbiBaeT meHto.

Haxmute MKOHKY |, 4T0bbl COXpaHUTb M3MepeHne B Namatn npubopa. MogpobHoe onucaHue
ynpasneHnem namatn copeputca 8 rn.7.1.3. MoOXHO CHOBa BbI3BaTb HA 3KpaH nocnegHee
N3MepeHue, HaXkMMana MKOHKY k5 .

Ytobbl HauaTb cnepylowee usmepeHue  bes
@ OTK/IIOYEHMA U3MEPUTE/NbHBIX MPOBOAOB OT OOBEKT],
HaxkmuTe KHonKy CTAPT u nepengute K wary .

OtobpaxkeHne cMmBONa ANAPIECIE! MHOOPMUPYET O TOM,UTO UcCenyemMblt 06beKT noja
HanpsXeHuem. WU3mepeHne 3abs0KMpoBaHO. HeobxoaMMO HemeaNeHHO OTKAKUUTb
u3mepuTesnb OT 06beKTa.



Ecnn He 6bina oTmeHeHa onuuA ABToo6HyneHue (warv (2)(3X(4)), To M3MepUTENb NOCTOAHHO
YyMeHbLIaeT pesynbTaT M3MEPeHWA Ha BENUYMHY COMPOTMBIEHUA paHee MOAKMOYEHHbIX
“3MepUTeNbHbIX NPOBOAOB. MM03TOMY NpuU KaAoW 3ameHe MPOBOAOB HeOb6XOAMMO CHOBa
nposecTtv npoueaypy ABTOO6HyneHUA.

KoppeKkTtnpyowmin KoadPpuumMeHT TakkKe COXpaHAeTcAs Mnocae MOBTOPHOro 3anycka ¢yHKuuu
n/vnu nameputens.

. |B cuTyauum, Korga MsmepuTesibHble NPOBOAA 3aMEHMN HA TaKME Ke, HO C MEHbLUMM Yem
npegplayline cConpoTUBIEHUEM U He NPOoBenn npoueaypy ABTOO6HyneHus, TO M3MepuTenb
6yaeT 3aHMXKaATb 3HauyeHWe Uu3MepeHuAa. B KpalHMX CAyyasx OH MOMKET MoKasaTb Aarke
oTpuuaTenbHoe  COMpPOTUBJIEHMEe. AHanorMyHo, 6Gonbliee  COMPOTUB/IEHWE  HOBbIX
N3MepUTE/IbHbIX NPOBOAOB BbI30BET 3aBblleHUe pe3y/ibTaTa U3SMEpPEHUS.

MaKcMmanbHaa KOMMEeHCaUWs COMPOTMBAEHUA U3MEpPUTENbHbIX NpPoBoAoB (ABTOO6HyneHue)
coctasnset 500 Om.

[ononHutenbHaa uHpopmaumsa, otobpaxkaemasn usmepurenem:

GOTOWY! M3mepuTeb roToB K BbIMONHEHUIO U3MEPEHUSA.
Mpouecc n3mepeHus.
NAPIECIE! Cnnwkom 6onblioe HanpaxeHue Ha obbekKTe.
Ha TectTpyemom o06beKkTe BO3HWMKAO HanpsXeHue nomex. M3amepeHue
wym! BO3MOXXHO, HO C OMO/IHUTE/IbHOM MOrPELIHOCTbIO, YKAa3aHHOMW B TEXHUUYECKMX
XapaKTepPUCTUKAX.

4.7 TIOCJEAOBATEJIbBHOCTb YEPEJOBAHHUA ®A3

@ P AN BbibpaTb nyHKT MMocnegoBatenbHocTb a3, 4yTOb6bI
Yr BbI3BaTb 3KPaH U3MepPeHUA.

@ MoaknounTb an6op K Ce€THn B COOTBETCTBUUN C PUCYHKOM

L1
L2
L3

PE
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4 schemat pomiaru kolejnosci faz

N3mepuTenb rotos K TecTam.
@ Uiz =118V Ui1-12, U243, Usir — 3HaYEHMA IMHENHDBIX HAaNPAXKEHWUA.
Uis= 1418V
U1 = 1387V 2] [E]- CUTHANU3aLMA HANMUMA OTAENbHbIX (as.
o | | tt
© 14:41:23 | 2018-03-01 | N _.lllmux )
P Schemat pomiaru kolejnosci faz ©)

yepenoBsaHuA ¢a3 no ABUXKEHUIO YyacoBom CTpPEeNKU.
Uiz =149,0V

!’\ Uiz =109,3V MocnemosatenbHocTb a3  npAman, T.e. MNOPAAOK
, ULQ.L:; = 120,4 Vv

| o
® 14:42:10 | 2018-03-01 | N | ..“I -
4 schemat pomiaru kolejnosci faz (©)
(' Uiris = 1493V MocneposatenbHocTb a3 obpaTtHas, T.e. NOPAAOK
Uz13=1258V yepeaoBaHus ¢a3 NPOTUB ABUKEHMA YACOBOW CTPESKM.
\ U =1389V
] . §

4.8 HAIIPABJIEHUE BPALLIEHUA 3JIEKTPOABUI'ATE/IA

@ < Uvw BbibpaTb NyHKT BpauweHue gsuratens, 4ytobbl Bbi3BaTb
- 3KpaH M3MepeHus.
© 12:40:57 | 2018-03-02 | N | -.“I 100%
4 Wirowanie silnika ®
@ Uy=-- M3meputenb rotos K TecTam.
Uy =
Uw Siw




Moaknounte  M3MepuTenb K  3/eKTpoasurartento
COrNAacHO PUCYHKY, T.e. KOHTaKT U K Bxoay L1, VK L2, W
K L3.

DHepruyHo BpalLaiTe Ban ABMraTens Bnpaso.

© 15 09] 2018-03-01 | ﬁ | -Illl 100 %
©)

.

BpalueHue Ha aKpaHe CTPeNoK BNPaBO 03HAYaAET, YTo Y
Us=131V ABWratens, NOAKAOYEHHOro K TpéxdasHoi cetw, Ban
U/=486V  TaKsKe BydeT BpallaThbca BAPaBoO.

Uy =260V
« | .
® 14:51:09 | 2018-03-01 | N | ..“I 100%
4 wirowanie silnika ©)

BpalyeHne Ha 3KpaHe CTPeNoK BNEBO O3HAYaeT, yYTo Y
Uy=131V ABWUraTena, NOAKNKOYEHHOro K TpéxdasHoW ceTu, Ban

U,=486V TaKe OyaeT BpalLaTbCca BNEBO.
Uy =260V

« o

Bo Bpemsa TecTta Henb3A ABUraTb M3MepUTesibHble NPoBoAaA.

-
[
I‘_/" I‘Iepemeu.l,eHme HEeNOAKNOYEHHbIX U3MEPUTENbHbLIX MPOBOAOB MOXET NpPpuMBeCT K TOMy, 4YTO

MHAYUMPOBAHHOE HAMpPsXKEHME NOKAXKET Harnpas/eHUs BpaLLeHus.

4.9 WU3MEPEHMUE OCBEIIEHHOCTH

@ ‘ Lux Bbl6paTb NYHKT Lux, yTO6bI BbI3BATL 9KpPaH namepeHuna.

MoAKNUYMTE 30HA, NOKCMeETpa.

BbibpaTb  Jlumut,  uytobbl  334aTb  KpuTepuit
@ MWHUMaNbHOM OCBELLLEHHOCTY.



300 BbibpaTb eaAnHULY U3MeEpPEHUS.

Ypanuto npe)Hee 3Ha4YeHWMe W BBECTM HOBOE B
amanasoHe 0...20 000 nk.

DOYHKLMM CUMBOJIOB:

. OTmeHa M3M€HeHVIV1 M BbIXO4 K npegbiaywemy
Zakres: 0- 20000 -« ‘ 4 » 9KpaHy.

v MNpuHATUE U3MEHEHUIA.

® werm | meoee| B | Ll | mm ¥ VI3MEpUTENDb rOTOB K M3MEPEHMIO OCBELLEHHOCTMU.
TeKkyuive nokasauus:
E [Ix] — ocBewgEHHOCTb, BbIpaKeHHan B JIHOKCaX
@ E=--Ix Feofe (nm/m?).
Fuan =300 1x E [fc] — ocBew@éHHOCTb, BbipaskeHHaa B AM/dyT?
(ntomeH Ha KBaapaTHbI dyT).
= # Emin — IMMUT, yCTaHOB/IEHHDII B Wwarax (3)(4).

MomecTMTb  30HA Ha  uccnegyemyto  pabouyto

NOBEPXHOCTb.
@© 11:08:03 ‘ 20]8—!]6—]2‘ B | -llll ‘ T00% @R ¥
4 Luksomierz @
CyunTtaTb pesynbrart.
| © WNHAWKATOPbI BbiNoAHeHUA immuTa (war (3)):
= E=415fc
@ E =447 Ix (® — pe3ynbTaT HaxoAWTCA B 33laHHOM JIMMUTE.
Enun = 300 Ix
(® — pe3ynbTaT BHE 33laHHOTO IMMUTA.
() — oLLeHKa HEBO3MOXKHa.
- =] #t

@ HaxmunTte MKOHKY |, 4T0bbl COXpaHUTb M3MepeHne B Namatn npubopa. MoapobHoe onmcaHme
ynpasaeHnem NamaTtu cogepkmntca s rn.7.1.3.

5 ABTOMATHUYECKHUWE U3MEPEHUA

B M3mepwuTene npesycmMoTpeHbl aBTOMATUYECKME NPOLLECChbl TECTUPOBAHMSA.



® 15:50:45 | 2018-11-13 |
ﬂ Menu gtéwne
Pomiary

automatyczne

Rejestrator

Ustawienia

e ..“I | oa% @ ¥
(©)

i;‘ @ Pomiary

V@ & Pamieé
Informacje o
o
>\ e mierniku

5.1 BBINOJHEHHUE ABTOMATUYECKHUX U3MEPEHHH

® 18:48:09 | 2020-03-26 | il 2568 wolne | -llll | 100 v
0]

A\ Pomiary automatyczne

| Nazwa -z

TecToBble NOC/IeA0BaTENbHOCTU CrpPyNnNUMPOBaHbI B 1Be
nanku:

e U3mepeHus B cetax TN/TT/IT;

TN/TTNT

EVSE
-

o M3mepeHus Ha 3apagHbIX CTAHLMAX A/A
anekTpomobunen EVSE.

Bbibepute COOTBETCTBYIOLLYHO nanky n
nocnefoBaTeNbHOCTb U3 CNCKa.

© 09:31:22 | 2019-10-18 ﬁ | ..“l | 100% (@EED) $
P} Pomiar automatyczny - Zin+ZpeRCD ©)

o aa)

Akcesonuml.l '[' | (Un) }' la @‘}, 2= m

Mogkntoumnte N3MepuTenb K TECTMpVEMOﬁ uenwu.

B Kaxgom M3 nonei HACTPOMKM BBEAMTE TUN
M3MEpPUTE/IbHOTO  aKceccyapa, MapameTpbl CeTu U
Apyrve HeobxoaMmble AaHHbIe.

OnucaHne GYHKUMOHANbHbIX MKOH:

Zurewcol as| B cnpaska no gaHHOMY U3MepeHHMIo.
acesorun [0 W[o0 - @52 -E0 e CBEPHYTb NO/A HAaCTPOEK.
A
% p” 3 = 7 pa3BepHYTb NO/IA HACTPOEK.
E  coxpanuTtb BBeaeHHble AaHHbIE U3MepeHus.
Haxkatb kKHonky CTAPT pgns 3anycka aBTOMaTU4YeCcKoWn
@ nocnen0BaTelbHOCTU U3MEPEHUN.
Bug, skpaHa nocne BbINOJAHEHUA OAHOMO U3 U3MEpPEHUI
TECTOBOM NOCNeA0BaATENbHOCTY.
® 09:37:49 | 20191018 | N | .llII | 100 ¥

©
@ ZL-N = ],792 §) l=122,7A

In=50,0A

% ;:.): v

| 12} 2] ] »p

OnucaHne GYHKUMOHANAbHbIX MKOH:

[l ocraHoBKa npoueaypbl U Nepexos K UTOroBomy
9KpaHy.

D NOBTOPEHWE W3MEpPEeHWA C Mepe3anucbio ero
pesynbrara.

D) NOBTOpeHWe u3MepeHna 6e3 noTepu ero
npeablaywero pesyabraTa.

i1 NPMOCTAHOBKA Npoueaypbl.

pp  NEPENTU K cnepytollemy 3Tany npoueaypbl Uam



utory. Bpemsa aBTOmaTMuyeckoro nepexoga K
cneayowemy LWary ycTaHaB/MBAETCA B COOTBETCTBUM C
rn.2.2.

NTOroBbIn aKpaH.

Mpoueaypy MOMKHO BO30GHOBUTb C MOMOLLBIO MKOHKM

(O] ng:a.zzlzolmuvval N | _.“l | 100% @D ¥
_
.z [ =122,7A 8 Kaxaoe usmepeHue B Nocnef0BaTe/IbHOCTU COAEPXUT
Zw  =1792Q
... -903A © yaCTUYHble pe3ynbTaTbl. [NA WX BbI30Ba HaXKMMUTE
@ Zee =2820 @ AP/IbIK 3TOr0 M3MepeHMA. Mpu 3TOM OTKPOETCA OKHO,

KaK OnAa OAMHOYHOrO Mu3MepeHuAa. BblMTM M3 OKHa
MOKHO C MOMOLLbIO UKOHKM 4.

2019-10-18 09:54:09

. 12 =] #
Haxmunte MKOHKY |, 4TObbI COXpaHWUTL M3MepeHue B
namaTv npubopa. MNogpobHoe onucaHMe yrnpasaeHUem
namaTu coaeputca s rn.7.1.3.
ossrar |zms10-18 M| il |~ @®% Bce pesynbTaTbl W3MEPEHWA NOCAeA0BaTeNbHOCTU
)
o ] OyayT coXxpaHeHbl B O4HOM TOUYKE U3MEpPEHUA.
0 Nazwa Pomiary
© B MHAMKATOPbI BbINONHEHWUA IMMUTA
@ e 2019-10-18 09:54:09
T ® Zypeprco) l (¥) — pe3synbTaT HaxoAMTCA B 3a4aHHOM INMUTE.

® — pe3ynbTaTt BHE 3a4aHHOIo TIMMUTA.

Cykl pomiarowy Numer seryjny

() — OUEHKA HEBO3MOXHa.

s # (O — u3mepeHue He NPOBOANUNOCD.

5.2 CO3JAHHME U3MEPUTEJIbHBIX ITIPOLIECCOB

(© 18:48:09 | 2020-03-26 | il 2568 woine | '.“I | 100 ¥
ANt Pomiary automatyczne

[nazn |z |
TNTAT

|
EVSE
=
BbibpaTb 4, uTOGbI nepenTu K  Mmactepy
nocneaoBaTeNbHOCTH.
- - i L. ¢
® 16:26:40 | 2020-03-26 | il 3668 woine | .Illl | 100% ¥
AR Pomiary automatyezne - auto_1 (©)

BbibpaTb ==, uTO6bI A06aBUTL HOBOE W3MeEpeHue K
TECTOBbIM U3MEPEHUAM.

* + 2% %' . §

@ éﬁj ZinLL éfj/ Zy.pe é;j:'

» [
Zuowen () Peo M3 poCTynHbIX 3n1eMeHTOB BblbpaTb TOT, KOTOPbIN
[ONKEH BOWTM B COCTaB NpoLiecca. B gononHeHue K

CTaHAAPTHLIM U3MEPEHUAM TaK¥Ke AOCTYMHbI:



H

H.
RODIx & J RoD 1, éJd RCDAuro Lé Roont e TekctoBoe coobLieHMe;
e  Bu3syanbHbll TecT.

-
o]
2
o

3

") % Re é é Om ‘ Lux E Komunikat
Test
Q wizualny
Mocne Karkaoro BbibOpa pPaCKpPbIBAeTCA MEHH C
napameTpamu SAHHOrO Lwwara.
(© 163411 | 2020-03-26 | il 3668 wolne | -Illl | 100 ¥
AL Pomiary automatyczne - auto_1+
Ecnum TecTbl NnpeaycmMaTpMBaloT M3MEPEHUA B 3apAAHbIX
P es0oo| o
— CTaHUMAX ANnA  3anekTpomobuneit, To Heobxoanmo
Akcesorium 3 [ L‘IZm.v EV hltUn).'
@ .@2--00 oTMeTUTb none EV.
Onucanne dyHKUMOHANbHbIX MKOH:
B cnpaska no gaHHOMY U3MepeHmio.
. + 2 H 7 S CBEpPHYTb NONA HAaCTPOEK.
w2 pa3BepHyTb NOJIA HACTPOEK.
H COXPaHUTb BBEAEHHbIE AaHHbIE U3MEPEHMUS.
(© 16:40:49 | 2020-03-26 | il 3668 wolne | -Illl | 100 ¥
O4ePeAHOCTb WAroB MEHAETCA C MOMOLBIO UKOHOK
Zoreno esoos| EES. 4rs yaaneHusa wara BOCMO/b3YHTECh MKOHKOVA
Komunikat escon B}
o @E008| Coxpanute npoueaypy, HaKaB  MKOHKY H B
oTOOpasMBLIEMCA OKHe OyaeT npeasiodKeHo BBECTU
. py 7 P " Ha3BaHWe npoueaypbl.
® 16:43:38 | 2020-03-26 | il 2568 wolne | _.“I | 100+ @D ¥
AN\t Pomiary automatyczne @
| Nazwa |zmodyfikowano |
TN/TTNT
= o Mpoueaypa 6yger A[OCTYyNHA B [NABHOM  MEHHKO
EVSE
@ = asTonpouenyp. Yrtobbl eé ymanuTtb, Heobxogumo
Pomiary 1 .
o a ‘ NoCTaBuUTb PAAOM OTMETKY |« 1 BbIOPATb .
. + i #

6 PETUCTPATOP

6.1 ®YHKIHHMOHAJIbHOE OITMCAHHUE

Nameputens TMM-540 MoOKeT BbINOAHATL poab 3-X ¢GasHOro perncrtpatopa napameTpoB
anekTponutaHma. OH No3BOAAET M3MEPATb U PErncTPMpPOoBaTh NapameTpbl dNeKTpuYeckux ceteit 50/60
MU, TAKMX KaK 3HAYeHWA HaAMpPAMKEHWI, TOKOB, MOLLHOCTEW, FAPMOHMK M Apyrux. Ana Toro, 4Tobbl
NepektoYnTb USMEPUTESb B PEKMM aHAIM3ATOPA KAauecTBa 3/1EKTPONUTAHNA, HEOOXOAMMO HA FMaBHOM
3KpaHe BblbpaTb onuuto Pernctparop.

B aTOM pe)kMme BO3MOXKEH MPOCMOTP TEKYLLMX NapameTpoB CeTu (B T.4.. ocumMnnorpamm, BEKTOpPOB
OCHOBHDbIX COCTaBAAKOLWNX, TabANYHbIX ILl,aHHbIX), perncrpauuna cpeaHunx 3HayYeHul napameTpos COrnacHo



HacTpoOMKaM MO0/b30BaTeNl W aHa/M3  3aPEerucTPMPOBAHHHBLIX LAHHbIX (BPEMEHHble rpaduKuy,
AMarpammbl FaPMOHUK U T.4.).

Moaynb aHann3aTopa UCNONb3YET caeaytolime BXOAHbIe THE3Aa U3MepUTens:

e Tpwu pasbéMma 415 TOKOBbIX Knewen 11, 12, 13;

e Tpwu rHesga TMna «baHaH» gna HanpaxeHua L1, L2, L3 B MHOTOQYHKLMOHANbHOM pasbéme, K
KOTOPbIM NOAKN0YAOTCA OTAe/bHble Pa3bl HanpsKeHusa (Makcumym 550 B oTHocuTenbHO
3eMnn);

e OTaenbHblh pazbém TMna «baHaH», 0603Ha4YeHHbIN N.

CAT IV
CAT Il

Puc. 6.1 UameputenbHble BXxoabl

Pa3bembl TOKOBbIX Kaelelr NO3BOIAKT NOAKAOYNUTbD HECKO/IBKO TUMOB KNeLen ana nuamepeHuns Tokos. K
HMM MOXHO MOAK/IIOYNTL KNeLwu:
e [ubkme F-1A, F-2A, F-3A ¢ HOMWMHanbHbiIM auanaszoHom 3000A nepemeHHOro TOKa
(oTAMYatOWMXCA TONBKO ANMHOMN OKPYXKHOCTU KATYLLKK);
e Knewm tmna CT: C-4A (amanasoH 1000 A nepemeHHoro Toka), C-5A (gmanasoH 1000 A
nepemeHHoro/nocrosHHoro Toka), C-6A (ananasoH 10 A nepemeHHoro Toka) n C-7A (ananasoH
100 A nepemeHHOro ToKa).

[JnanasoH namepeHna MOKHO M3MEHUTb C MOMOLLbIO AOMNOJIHUTENIbHbIX TPAHCHOPMATOPOB, HanpMmep,
ncrnonbsya TpaHcpopmaTtop 10 000 A / 5 A ¢ Knewamm C-6A MOXKHO U3MepPATL TOKKM 40 10 000 A.

Pernctpupyemble faHHble COXPAHAIOTCA HA CMEHHOM KapTe namsaTth Tuna microSD. M3amepuTenb TakxKe
COOEPKUT BHYTPEHHIOK MaMATb, B KOTOPOM XpaHATCA B T.4 dainbl KoHdurypaumin. MoapobHoe
onucaHue ynpasneHmem Ganamm NamAaTh cogepuTca B rn.6.5.3.

KoHpurypauma permcrpatopa 3aKk/atyaeTca B TOM, YTO MOAb30BaTe/b 33a43aET TO/IbKO OCHOBHblE
napameTpbl: TUN CEeTWU, TUM KAeLWen, 4actoTa, nepuoj ycpeaHeHua. Bcerga perucTpupyercs Bce
napameTpbl, KOTOPble B COCTOSHUWU M3MeEPUTb Npubop. HUxke yKasaHbl Bce Mamepsemble Npubopom
napameTpbl NUTAIOLEN CETU B PEXMME pernctpaTopa:

o JlelicTBYIOLLME 3HAYEHNA HAMNPAKEHUN;

o [locTosHHble cocTaBnsaowme (DC) HanpsxKeHUi;

o [leicTBylOLIME 3HAYEHMA TOKOB;

e [locTosHHble cocTasnstowme (DC) TokoB (TO/IbKO € UCNonb3oBaHMEM Knellein C-5A);

e YacrtoTa cetn B gmanasoHe 40...70 ly;

o [apMOHMKM HanpsxeHuit 1 Tokos (ao 40-1);

o KoadpdnumneHTbl rapMOHNYECKMX UCKaKeHNt THDe HanpsixKeHW 1 TOKOB;

e AKTMBHas, peaKTMBHas, NOJIHAA MOLLHOCTb MU MOLLHOCTb MCKaXKeHUI;

e AKTMBHas 3Heprusa noTpebseHHan 1 OTAAHHaAsA;

e PeaKTMBHanA aHeprua notpebneHHas n oTAaHHas;

e [lonHasA sHeprus;

o KoadduumeHTbl molHocTu (PF);

o Ko3addnuMeHTbl aCUMMETPUM HaNPAXKEHU 1 TOKOB.



BbibpaHHble napameTpbl 0b6beauHAlOTCA (yCpegHAlTCA) MO WHTepBajsy BpPemeHMu, BblbpaHHOMY
nosnb3oBatenem (BOo3mMOKHbl HacTpolikmn: 1 ¢, 3 ¢, 10 ¢, 30 ¢, 1 muH, 10 muH, 15 muH, 30 MUH) K
COXPaHATCA Ha KapTy NaMATU.

N3meputenb CcOBMeCTUM C nporpaMmmHbiMm obecnedeHnem PC Sonel Analysis, KoTopoe TaKKe
MCNONb3YIOT ApYrMe aHanM3aTopbl Mapku Sonel. 3Ta nporpamma nO3BOJIAET aHaAUM3MpPOBaTb
3aperncTpupoBaHHble AaHHble. [JaHHble ANA aHa/M3a MOMKHO cyMTaTb No Kabento USB uaum npsamo c
KapTbl microSD nocne eé nepeHoca BO BHELWHEEe CYUTbIBAlOLLEEe YCTPOWMCTBO A7 KapT MNamaATH,
nogKkntoyeHHoe K K.

B Error! Reference source not found. npuBegeHbl napameTpbl, M3MepsemMble PEerucTpaTtopom B
3aBMCMMOCTM OT TUNA CETHU.
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MosacHeHuA: L1, L2, L3 (L12, L23, L31) o3HayvatoT dha3bl N0 NOPAAKY,
N o3HavaeT nsmepeHune ToKa Iy B 3aBUCMMOCTU OT TUNA NapameTpa,
Z 03HA4YaeT CyMMapHOe 3Ha4YeHNEe CUCTEMDI.




(1) B 3-x NpOBOAHbLIX CETAX 3@ NOJIHYIO PEAKTUBHYO MOLLHOCTb CYMTAETCA HEAKTUBHAA MOLLHOCTb N.
(2) Tonbko noTpebnsemas sHeprusa Ep.

Bo Bpemsa peructpaumn csetoguoa H.V./REC/CONT. muraer KpacHbIM LBETOM C 2-X
CEeKYHAHbIM MHTEPBA/IOM BPEMEHMU.

Ana Toro, utobbl M3beKaTb HEOAHO3HAYHOCTM B PacYETe MOLLHOCTM, Kaewy Heobxoaumo
o
! ®1 | ycTaHaBAMBaTb TaK, YTOBbI HAXOAALMECA HA HUX CTPENKM, YKa3biBasM Ha TOUYKY MOAKAIOYEHMA

%

rHesga L usmepurtens K TecTupyemomy o6bekTy.

B cnyyae yCTaHOBKM Kiellei HaobopoT, B U3MepuTesie MOXKHO BBECTU NpPeayCMOTPEHHYIo

KOppeKLMio nepes cTaptom peructpaumm (rn.6.5.1).

6.2 OCHOBHDIE 3JIEMEHTbI 9KPAHA

Mocne BXoda B pexnm perncrpatopa otobpaxkaetcsa NasHoe meHto. OHo 6yaeT A0CTYNHO:
o [locne BKAOYEHMA PETUCTPATOP];
e B 110601 MOMEHT BpEMEHU, NMOC/NE HAXKaTUA NKOHKN ﬂ Ha 3KpaHe gucnnes.
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Puc. 6.2 OcHOBHble 31eMeHTbl 3KpaHa perncrpatopa

BepxHAA naHenb.
Ha3BaHue aKTUBHOro MeHl10.

(o] [=]

dakT BBOAA N3MEHEHUN, KOTOpble euwe He 6b1n COXpaHeHbl, CUTHANN3NPYyeTCA CUMMBOJSIOM *B
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3aro/sioBke aKpaHa.

FnasHoe OKHO.
NaHenb MHopmaumm o TekyLen KoHpuUrypaumm cetu.
MNaHenb PyHKUMOHANbHbIX UKOHOK.

(o] [o] [&] [«]

CnpaBKa 4191 aKTUBHOIO MeHlo.
e Busyanusauma cxem NOAKAOYEHUS;
e Ob6bAcHeHMA GYHKLUUA UKOHOK.

6.2.1 BepxHasa naHeab

BBepxHelt 4acTM 3KpaHa HaxoAMTCA NaHeb C MHAMKATOpamMmM cocToaHua (Puc. 6.3).
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Puc. 6.3. dnemeHTbl BEXHE NaHenu
TeKywme spemsa u aara.

UHaukatop ¢pyHKummn HOLD.

Bbibop 3TOM MKOHKM Ha 3KpaHax pexuma LIVE (npocmoTp TeKywmx napameTpoB ceTu, cm. r1.6.6.)
BbI3blBAET MpeKpalieHne O0O6HOBAEHMA MOKa3biBAaemMoro u3obpaxkeHua. [lOBTOpHOE HarKaTue
NPUBOAMT K BO3BPATY K HOPMaNbHOMY PEXUMY OTOBpaXKeHU.

MUHauKaTop NpaBUIbHOCTU NOAKAIOYEHUA perucTparopa.

MKOHKa, KOTOopas HaxoAWMTCA HA KHOMKe, MHPOPMMPYeT O MPaBWUIbHOCTU WM NOTEHUMANbHOM
npobseme ¢ KOHPUrypaumen Uau NOAKAOYEHMEM PerucTpatopa (MoryT oTobparkaTbCa CUMBOJIbI
«, 2 unn RK). HaxkaTne Ha 3Ty MKOHKY Bbi3biBaeT NOSAB/EHNE OKHA C NogpobHoN MHbopMaumen o
BO3MOMHbIX OLWMOKax B MNOAKNOUYEHUM PEruMcTpatopa K TeCcTUPYEMOW CeTU U COOTBETCTBUM
napameTpoB CEeTU TeKyLen KOHPUrypaumm mamepeHua. bonee nogpobHy0 MHGOPMALMIO MOMKHO
HanTh B rN.6.3.2.

MKOHKa COCTOSIHUA perncrpayum.
© perucTpauma HeakTUBHa.
© perncrpauma akTMBHa.

MHdopmaumna o NOAKAIOUYEHHDbIX MU CKOHOUIYPUPOBAHHBIX TOKOBbIX K/leLlax.
e Ecnu B KOHOUIypaumMm nsmepeHuns Kaewwm He UCNob3yHTCA, TO OTOOPaXKaloTCA YEPTOUKM ,,---";
e Ecnv BbIbpaH KOHKPETHbINA TUN KAewei, To oTobparkaeTca Ux HasBaHue.

MUKOHKa KapTbl namAaTn BmecTe ¢ uHpopmaumeii o ceobogHom mecre.
Ecnn B cnoTe HeT KapTbl NamATKU, TO MKOHKa NepeyepKHyTa.

UKkoHKa BHewHel USB namaTtu (¢paswka).
EC/M HMKaKasA BHELIHAA NamMATb He NOAK/IYEHa, TO MKOHKa NepeyepKHyTa.

MUKOHKa COCTOAHUA aKKYMYNATOPa U NOAKNIOYEHHOro CeTeBOro NUTaHuA.

6.2.2 IlaHeJib 3aroJioBKa

MaHenb 3aronoska (Puc. 6.2, sanemeHT ) oTOOparkaeT Ha3BaHME TEKYLLEro rMaBHOIO OKHa BMecCTe C

mmeHem cekumn. OHa nNO3BOJIAET NOAb30BaTENAM 6bICTpO copneHTnpoBaTtbCAa, B KaKoM 4actu

nHTepdelica oHM ceryac HaxoaATCA.

6.2.3 TJ1aBHOEe OKHO

B LLeHTPEe 3KpaHa 0T06pa>+<aeTCH rnaBHoOE€ OKHO perncrpartopa. Mo YMO/TYaHUKO OKHO (ﬂOKa3aHHOG Ha

Puc. 6.2) coaep>KUT NYHKTbI:

e KoHdurypaumus peructpauum — 3Ta YacTb WHTepdelica WUCNONb3yeTca A7  HACTPOMKM
N3MEPUTE/IbHOM CXeMbl M BCEX aCMeKTOB, CBA3AHHbIX C perncrpaLmein napameTpoB CETU, TaKUX
KaK: TMn cetu (Hanpumep, ogHodasHan, TpexdasHasn) uam Tmn kneuwen (rn.6.4);

e AHanM3 peructpaumMm — Mo03BOJIAET MPOBOAMTb aHAAU3 3aPErmMcTPUPOBAHHBLIX JAAHHbLIX U
NpoCcMaTpMBaTb TEeKyLLYIO perncTpauuio (rn.6.7);



e HacTpoilkM aHanu3atopa — 34eCb MOXKHO HAWTM MHOMKECTBO BAPMAHTOB KOHMUrypauum
pernctpatopa (6bonee noapobHo: rn.6.5);

e KanbKynatop notepb 3HEPrun — B 3TOM pPeXMMe MOXKHO OLLeHUTb GMHAHCOBbIE MOTEPU U3-3a
M/JI0XOro KayecTBa 3/IeKTPONUTaHUS;

e Bbixoa — BbIXOZ B r1aBHOE MEHIO.

6.2.4 Ilanens uHpOpMaLMH O IapaMeTpPaXx TeKyLiel ceTU

Huke rnaBHOro sKpaHa oTobpakaeTca MmaHenb, NPeACTaBAAOWAA OCHOBHble MapameTpbl aKTUBHOM
cXxembl 3mepeHus (Puc. 6.2, anemeHT | 4 ):
e HomwuHanbHOe HanpsAxeHue;

YacTtoTa cety;

Cxema ceTy;

HasBaHue TeKkyLwen KoHbUrypaLumum perucTpaumm.

Cxema ceTn 0603Ha4yaeTcs CUMBOAMMU:
Tn  1-dbasHas cxema.

dn 2-x pa3Has cxema.

IV  3-x pasHana 4-x npoBoAHAA CXeMa.
ava 3-x pa3HanA 3-x NpoBOAHaA CXxema.

YA  3-x da3Haa 3-x NpoBOAHaA CXeMa C M3MePeHNEeM TOKOB MeTOA0M ApoHa.

6.2.5 CopaBka

C npaBoOli CTOPOHbI MaHen 3aro/ioBKa BUAHA MKOHKA cnpasku () (Puc. 6.2, anemeHT @). MNocne eé
BblbOpa OTOOpaXKaeTcs KOHTEKCTHas CrpaBKa, KOTopas OMNWUCbIBAaeT BUAMMbIE HA [aHHOM 3KpaHe
3/leMeHTbl MHTepdeica.

6.3 TOJAK/JIIYEHUE U3MEPUTE/JIbHON CXEMEI

6.3.1 H3mMepuresbHBIE CXEMbI

Pernctpatop MoOKHO HaNPAMYO NOAK/IOYUTL K CETAM NEPEMEHHOTO TOKa C/IeAyHoLWMX TUMOB:
e OpHodasHas (Puc. 6.4);
e [1ByxdasHas (c pasaeneHHol obmoTKon TpaHchopmaTtopa, aHrn. split phase) (Puc. 6.5);
e TpexdasHas 4-x nposoaHas (Puc. 6.6);
e TpexdaszHasa 3-x nposogHas (Puc. 6.7, Puc. 6.8).

B 3-x NpOBOAHbIX CETAX NEPEMEHHOro TOKa MOXHO M3MePWUTb TOKM meTogom ApoHa (Puc. 6.8), npu
MCMNO/b30BaHUM TO/bKO ABYX Map K/Aelen, U3MepAloWMX ANHEenHble TOKM i 1 lis. Tok I Toraa
paccumTbiBaeTca no popmyne:

Ijo =—Ipy —Ii5

Heobxoanmo 06paTUTb BHMMaAHWE HaA HanpaBAeHWE MNOAKMIOYEHUS Kieweir (TMBKUX U MeCTKuX).
HeobxoaMmo TaK yCTaHOBUTb Knelu, YTobbl pasMmelleHHan Ha HUX cTpenKa bblia HanpasiaeHa B CTOPOHY
Harpysku. MOXHO NPOBECTU MPOBEPKY, BbIMNOAHAA U3MEPEHUE aKTUBHON MOLLHOCTU — B BO/bLLMHCTBE
TUNOB NaCCUBHbIX NPUEMHUKOB SHEPIMN aKTUBHAA MOLLHOCTb MMEET NONOMKUTENbHbIN 3HaK. B cayvae



06paTHOro NOAKNIOYEHMSA KNelwen BO3MONKHO MNPOrPaMMHO W3MEHWUTb 3HaK MNoAAPHOCTU  AnA
BbIGpaHHbIX Kaewleit (HacTpoiikn nsmepurtensa = Knewm).

Ha puUCyHKax HMXKe CXxemMaTUdecKku npencraBaeHbl crnocobbl noAKNto4YeHNA nameputena K TECTMpVEMOVI
CeTM B 3aBUCUMOCTM OT €€ Tuna.

L1

PE

Puc. 6.4 Cxema nogkntoueHnsa — ogHodasHana ceTb

L1

L2

PE

Puc. 6.5 Cxema noakntoyeHns — apyxdasHan ceTb



Puc. 6.6 Cxema nogkntoyeHnn — TpexdasHan Lenb C YeTbipbma pabounmmn npoBogamm

Puc. 6.7 Cxema nogkntoveHusa — TpexdasHas uenb ¢ Tpemsa paboymmm nposoaamu



L1

L2

L3

| =20

PE.

Puc. 6.8 Cxema nogxntoueHnn — TpexdasHan Lenb ¢ Tpema pabounmmm NpoBoaamm
(M3mepeHne TokoB meToaom Arona)

6.3.2 KoHTpoOJIb NIPAaBUJIBHOCTH NOAK/II0YEHUA

Bblbop Ha BepxHel MaHeNW MKOHKM MPaBWUAbHOCTM MNogKkatouveHus (Puc. 6.3 anemeHT ) Bbi3blBaeT
OTOOparkeHNe OKHA, KOTOpOe AAET HEeKOTOpble BaKHble CBEAEHWS O MOAKOYEHUWU PerucTpatopa K
TecTupyemon cetu. 3Tta MHbOpPMaLMA NOMOraeT No/sb30BaTe/l0 NPOBEPUTb COOTBETCTBUE TEKylLLEi
KOHdUrypaunmn peructpatopa napameTpam Mamepaemon ceTu.

e 3HauyeHMUA HAaNPAXEeHUIN — ABe BO3MOKHbIX MKOHKU:
& [eiCTBIOWME 3HAYeHUA HaNpsaKeHWN MpaBu/ibHble, HaxogawmMecAa B gonycke +15% ot
HOMWHANbHOIO 3HAYEHUA HANPAMXKEHUSA.

¢ [OelicTBiolME 3HAYEHNA HaNPAXKEHUIA HaxoAATCA BHe AMana3oHa Unem £15%.

e 3HauyeHus TOKOB — YeTbIpe BO3MOXKHOCTU:
« JelcTBiolMe 3HaYeHuA TokoB B gnanasoHe 0,3% lnom...115% lnom.
7 [peiicTBIOLWME 3HAYEHMA TOKOB MeHblLue, Yem 0,3% lhom.
* peincTBloWwMe 3HaYeHUA ToKoB 6onblie, yem 115% lnom.
---  YEPTOYKM OTOBpaXKaloTCA, Koraa B KOHOMrypaumm OTKAKYEHO U3MEPEHME TOKOB.

e BekTOpbl HanpsKeHWit — peructpaTop NPoOBepPAET MPABUMALHOCTb YI/IOB  OCHOBHbIX

COCTaB/IAIOLLMX M OTOBPaXKaEeT COOTBETCTBYHOLLYIO MKOHKY:

« BEKTOpPbl MMEIT NpaBWU/bHble Yrbl B AnanasoHe +30° OoT TeOpPeTUYeCcKoro 3HavyeHusa g
PEe3UCTUBHOM Harpy3km u CUMMETPUYHOM cxeMbl (B 3-pa3Hoi ceTu).

7 HEeBO3MOXKHO MPOBEPUTb MPaBWUALHOCTb YII0B U3-33 CIULLIKOM MasieHbKOro JAelCTBIOWEero
3HauYeHuA HanpaxkeHus (meHblie 1% Unom).

¥ HenpaBubHblE Yribl BEKTOPOB. B TpexdasHoM ceTu 3Ta MKOHKA OoTobparkaetca B T.4U. B
cnyyae obpaTHoro YepeaoBaHua Gpas HanpPAKeHUs.

. BeKTOpr TOKOB — npoBepAeTcA NpPaBuU/IbHOCTb YIr/10B BEKTOPOB OCHOBHbIX COCTaB/IAOWNX TOKOB
OTHOCUTE/IbHO BEKTOPOB HaI'IpFI)KeHMﬁ. OTo6pa)+<a+0Tcn NKOHKMW:

« BEKTOpbl B rpaHuLLax £55° OTHOCKUTE/IbHO YI/10B COOTBETCTBYIOLLMX BEKTOPOB HANPAXKEHW,



7 HeBO3MOXHO NPOBEPUTb NPaBUIbHOCTb YI/10B BEKTOPOB TOKOB M3-3a C/IMLLIKOM MaJIeHbKOro
JevicTaiolero 3HayeHusa TokoB (meHblue 0,3% lnom).

¥ BeKTOpbl HAXOAATCA BHE A0ONYCTMMOrO AManasoHa yrios ( £55°).

---  YEpPTOYKM O0TOBpPa’XKaloTCA, Korga B KOHOUrypaLMm OTKNOYEHO N3MepeHMe TOKOB.

e Yacrora:
« V3MepeHHasA YacToTa CeTU HaxoamuTca B ananasoHe from £10%.
7 [peiicTBlOWLEEe 3HAYEHME HaMpAXKeHMe OMopHOM ¢asbl MeHblue, Yem 10 B nam otcytcrsyer

cuHxpoHusauma GPANY (aHrn. PLL).
¥ v3MepeHHasa YacToTa HaxoamTcA BHe AManasoHa fnom £10%.

MKOHKa, oTobparkaemas Ha BepxHel naHenn ynpasneHus, byaeT cneaytollein:
*  ecnm B Tabamnue ectb XxoTA 661 0aNH K.
7 ecnu B Tabnuue ectb xoTa 6bl 0ANH 2, HO HeT owmnbok (oTcyTcTBYIOT ).
& ecnu npaBu/bHbI BCE N3MepAEMbIe NapamMeTpbl.

6.4 KOHOPUI'YPALIUA PETUCTPALIMU

Mepen Hayanom NobbIX U3MePEeHNn Heo6X0AMMO NPaBUAbHO HAaCTPOUTb PErncTPaToOP B COOTBETCTBUM C
TpeboBaHMAMM NOb30BaTeNs. Mi3MeHeHMe KOHOUIYpaLMK BbINOIHAGTCA Ha YPOBHE M3MepUTeNs.

6.4.1 Kondurypauus c 1oMOLbI0 U3MEPUTEJIS

Ytobbl nepenTn K Moay/l0 KOHPUrypaummu, HeobxoAMMO Ha [/IaBHOM 3KpaHe BblibpaTb CeKuuMio
KoHourypauua peructpaummn. OTO6pasmUTCA CMMUCOK U3MEPUTE/bHbIX KOHPUrypauuii, 3anucaHHbIX B
namstu (Puc. 6.9).
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Puc. 6.9. KoHburypauma permcrpaumm — CMCoK KOHGUrypaumm

Tabnuua cocTouT U3 CToNBLOB:
e Tun — oTobparkaemblii 3Ha4YOK onpeaenseT TUN U3MepUTeIbHOM KOHGUTypaLmu:
perucrTpaumns B COOTBETCTBMM C KOHOUIypauueli Noib3oBaTens (HeakTUBHa — Cepblit LBeT).

@3‘9 pernctpauma B COOTBETCTBUM C KOHOUrypaumelt Nonb3oBaTens (akTMBHA — 3e/1eHblit LBeT).

e  MmA — npucBoeHHOe No/b30BaTeNIEM UMA KOHOUTYpaL UK.
e Pasmep — pasmep dpaiina KOHPUrypauum.



e [lata — faTa v Bpems CO34aHMA KOHPUIypaLmu.
CNMCOK MOYKHO NPOKPYYMBATb NepemeLLeHneM nanbla no 061acTi oKHa.

CopTUpPOBKA 3/1IEMEHTOB OCYLLECTB/IAETCA MPUKOCHOBEHMEM K 3arosioBKy. B mepBoi cTpoke Tabauubl
HaxoamMTcA aKTMBHasA KoHdUrypauma. Cnegytowme CTPOKKM ByayT OTCOPTUPOBAHDI:
e [lo Bo3pacTaHuio (cMMBOA “* pAZOM C 3aro/IOBKOM);

e [0 y6bIBaHUIO (CMMBON + PAAOM C 3aroJI0BKOM).

[nsa TOro, 4TOo6bI AKTUBMPOBATL BbIGPAHHYIO KOHGUrYypaLMIo, HEO6XOANMO BbIOPaTb €€ CTPOKY, a 3aTeM
MKOHKY @ Ha HUMXKHEN NaHenn (aKTMBaumMA KoHdUrypaumm).

YT06bl M3MEHUTbL BbIGPAHHYI0 KOHPUrypauuio, HEOOXOAMMO Ha HUXKHEW NaHenn BblbpaTb MKOHKY &
(pemakTMpoBaHWE) UM ABaXKAbI KOCHYTLCA CTPOKM AAaHHOW KOHOUTypaLmK.

[na po6aBneHna HOBOM KOHPUrypaumum, Heo6XoAMMO BbIGPaTb MKOHKY == .

OnucaHne GyHKLMOHANAbHbIX MKOHOK:

== [o6asneHne HOBOW KOHPUIypaLmu.

> v
& PepaKTUpOBaHWE aKTUBHOM KOHdUIypaLmn.
@ AxTuBaUMA BbIBPAHHOI KOHGUTYPALMM.

1 § BosBpar B r/1aBHOE MEHIO PeXMMa pernctpartopa.
6.4.2 Kondurypanus perucrpanum

Mocne Bbibopa MKOHKK == 0TOBpa3nUTCA OKHO, Kak Ha Puc. 6.10. B cTpoke 3arofioBKa NOABUTCA Ha3BaHMe
HOBOM KOHOUrypaumMm, no YyMOSYaHWUIO CO3JaHHOE C TEeKylweWh p[aTton UM BpemeHem B ¢dopmaTte
LTTT-MM-A4 y4_mm_cc_settings”, KOTOPOE MOKHO U3MEHUTb.

& | CMMBOA 3BE34,04YKM NOC/IE UMEHWN CUTHANIM3UPYET, YTO KOHPUTrypauus 6bina M3MeHeHa, Ho eLle

| |
[ He COXpaHeHa.

&
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Puc. 6.10. KoHdurypaums pernctpaumm - obuine napameTpbl



B 3TOM OKHE MOMKHO 334aTb napameTpbl:

Cxema cetu. HarKmmaa MKOHKY PaCKpPbIBAOLWLErocA CMMCKa v WAM HA3BaHME CETU, MOXKHO
YCTaHOBUTb Caeaytoume TUnbl:

OpHodaszHan.

AByxdasHasn.

TpexdaszHan 4-P — cuctembl C HENTPaIbHbIM MPOBOAOM, TaKMe KaK «3Be3ga» ¢ N.
Tpex¢asHas 3-P — cuctembl 6e3 HeMTPabHOrO NPoBoAa: «3Be3a4a» 6e3 N u «TpeyrosbHUK».
TpexdaszHan 3-P ApoHa — Kak 0b6bl4Han 3-x NpoBOAHAA CXemMa, HO C U3MepPEeHMEeM TOKa ABYMSA

o O O O

knewamm (l1u I3). Tpetuii Tok (l.) onpegensaetca no opmyne: I, =-1;- 1.

Yactota — HOMWHaNbHaA YacToTa ceTu. [LoCTYNHbI NYHKTbI:
o 50Tu,.
o 60Tu,.

Mepuoa ycpepaHeHUAa — onpegender nNepuos ycpeaHeHMA PerncTpmpyembix napameTpos, a
TaKXe BpeMs mexay nocnenoBaTe/ibHbIMM 3anUCAMM AaHHbIX Ha KapTe namsaTth (BHe cobbiTui).
JocTynHbl cnegytolme HaCTPOMKK:

lc.

3c.

10c.

30c.

1 MuUH.

10 muH.

15 muH.

o O O O O O O ©O

30 MUH.

HomuHanbHoe Hanpa)keHue. JocTynHbl NyHKTbI: 58/100, 64/110, 110/190, 115/200, 120/208,
127/220, 133/230, 220/380, 230/400, 240/415, 254/440, 290/500, 400/690 B.

Tun Knewen — 30eCb MOXKHO BK/KOUYNUTb UAWN BbIK/IOYNTb MU3MEPEHUE TOKOB M YCTAHOBUTb TUMN
Kneuwieit. Ecnmn Tpebyetca MamepeHMe TOKOB, HEOBXOAMMO YKasaTb MCMOJ/b3yemble Kaewm u3
cnucka:

o Het - 6e3 npumeHeHUA KneLen.

o F-x — rbkue Knewm (KaTywka Porosckoro) ¢ HOMMHasbHbIM AuanasoHom 3000 A
nepemMeHHOro ToKa.

C-4 — knewwm CT (c cepaevyHMKoM) c ananazoHom 1000 A nepemeHHOro ToKa.

C-5 — Knewm ¢ gatymMkom Xonna n ananasoHom 1000 A nepemeHHOro/NOCTOAHHOrO TOKa.

C-6 — knewwm CT (c ceppeyHMKom) ¢ gnanasoHom 10 A nepeMeHHOro ToKa.

O O O O

C-7 — knewwm CT (c cepaeyHMKom) ¢ ananasoHom 100 A nepemeHHOro ToKa.

OnucaHne dyHKLMOHANAbHbIX MKOHOK:

€&, Bo03BpaT K CNUCKY KOHPUrypaumii 6e3 coxpaHeHUs U3MEHEHUIA.
Id CoxpaHeHue nsmeHeHuii. MoABKUTCA LONONHUTENIBHOE OKHO, B KOTOPOM MOMHO:

- U3MEHUTb UMA KOHOUTYpaLUM.
- YCTAHOBMUTb COXPAHEHHYIO KOHPUIypaLmIo, Kak akTUBHYIO () uan HeaktusHyto (| ).

- NpuHATb Bbi6op (OK).

- OTMeHUTb Bblbop (OTMeHa).

£ Bo3BpaT B rNaBHOE MEHI0 peXKMMa permcrpaTtopa.



6.5 HACTPOWKH AHAJIU3ATOPA

Ha sKkpaHe HacTpoiiku aHanM3aTopa BO3MOKHO:
e OnpepeneHuve cnocoba yCTaHOBKM Kiellei;
e M3meHeHue naeHtTudukaumm das;
o [lpocmoTp dainnoBs, COXpPaHEHHbIX B PeXMME pPermcTpaTopa.
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Ustawienia sprzetowe Ustawienia Menedzery
‘ ‘ Menadzer plikow

Cegi ‘ ‘ Ust. regionalne

A~ f,:50 Hz % @ default registration

L |

6.5.1 HacTpoiiku 060pyA0BaHUS — KJelH (Coco6 NoAK/IIYeHUs)

Ecnn knewy He 6biAM NOAKAIOYEHbI B COOTBETCTBUM C HanpaBAeHMEM NPOTEeKaHWA TOKa, TO MOMKHO
BBECTM 3Ty MHbOpPMauUMIO B M3MepuTeab. Torga MoOKasaHua permctpatopa byayT aBTOMaTUYECKM
ucnpaenieHbl. Takas BO3MOXHOCTb MOJIe3HA B CUTyauuu, Korga dusmyeckas nepectaHoBKa Kneluew
HEeBO3MOXHa WAV 3aTPyLHEHA.
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ﬂ Ustawienia analizatora - Cegi @
L1/A L2/B L3/C
Zgodne Zgodne Zgodne
A~ ,:50 Hz .ﬁ\l @ default registration
« %' e §

Ons Toro, ytobbl BBECTU MHPOPMALMIO O CNOCOOE YCTAaHOBKU Kellelh, HaXKMUTe COOTBETCTBYHOLLMIM
3HauoK. MoakntoueHue (Npamoe/obpaTHOE) U3MEHUTCA Ha NPOTUBONOOKHOE (06paTHoEe/NpsAMmoe).
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ﬂ Ustawienia analizatora - Cegi*

L1/A L2/8 L3/C

Zgodne Odwrécone Zgodne
A~ £,:50 Hz w @ default registration
« H 1 §

< o
| j dasbl Knewewn Henb3Aa USMEHATL BO BpEMA perncTtpaunun.

OnucaHne GyHKLMOHANAbHbIX MKOHOK:

4a, Bo3BpaT B MeHIO HAaCTPOEK perncrpartopa.

IeJ CoxpaHeHune nameHeHwuii. MoABUTCA [ONONHUTENIBHOE OKHO, B KOTOPOM MOMHO:
- NPUHATL BbIbOP (Aa).
- OTMeHUTb Bbibop (HeT).

£ Bo3BpaT B r/1aBHOE MEHIO PeXMMA perncTpartopa.

6.5.2 HacTpoiiku - PernoHajibHble HACTPONKH

Ha akpaHe PerMoHanbHble HACTPOUKMU MOMKHO N3MEHUTD:
o WUpeHTUdUMKauuio ¢pas. [1ocTynHbl BAPUAHTbI:
o L1,L2,L3.
o AB,C.
e LiBeTa ¢as. metoTca LBETOBbIE CXEMbl MAPKUPOBKM NPOBOAOB ANS CTPaH:
Esponeickoro Coto3a.
AscTpanuu.
NHgmn.
Kutas.
CLUA.

a TaKKe ABe AononHuTenbHble cxembl (U1, U2) c KoHduUrypaumen nonb3osatens.

0 O O O O
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ﬂ Ustawienia analizatora - ustawienia regionalne

Identyfikacja faz Kolory faz
L1,L2,L3 }V ‘

ne®e® bzl

A~ 1,:50 Hz ‘ﬂu @ default registration
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Puc. 6.11 PerMoHanbHble HaCTPOMKM



Ecnu BbibpaHa onuua Us unm U,, To NoABUTCA 3KpaH
@ BblOOpa LBETA A1 CUrHANOB TOKA WM HANpPAXKEeHUA
AaHHOM dasbl.

@@@.@.@G—E\) 0k @ Anuii

@ HarkaTb Ha MHAMKaTOp Tpebyemol nepemeHHOoN.
@ HarkaTb Ha *kenaembl LBET B 061acTH BblbOpa.

@ NosTopuTh Wwarn (2) (3) HeobxoaMMOe Yncno pas.

@ Ok — noaTBep:KAeHME USMEHEHWI U BO3BPAT K NpeablayLiemMy SKpaHy.
OTmeHa — oTMeHa Bbl6opa M BO3BPaT K NpeablayLemy sKpaHy.

OnucaHne GYHKLMOHANbHbIX MKOHOK:
4, Bo3BpaT B MeHto HacTpoiiku aHanusatopa.
I CoxpaHeHwe nameHeHui.

1 Bo3BpaT B 1aBHOE MEHIO PEXMMa perucTpaTopa.
6.5.3 MeHemxepnbl - MeHeZKep ¢aiiyioB

Ha skpaHe HacTpoiikM aHanusatopa — meHegxkep ¢GalinoB MOXHO MPOCMATPMBATL PErncTpaumm,
HaxoAALLMECA B MAMATU U3MEPUTENS.

® 12:26:20 | 2018-05-24|

Ustawienia
analizatara - Menadier nlikdw

Typ  Wybierz

|ﬂ||i||@ |ﬂ F-xl w 3.EGchIne|6\$| ([EEEEy
®

| |  defaultConfiguration 54KB  2018-04-2613:01:52
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L defaultConfiguration 47KB  2018-04-2513:02:56
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a. Mpocmomp OaHHbLIX

Cron6eu, TUN COAEPKUT UKOHKU, onpeaensiowwme Tun 3anucu (curian £, ckpuHwoTt akpara &), dain
KoHdUrypaumum @p). Mone B cTonbue Bbi6op NO3BONAET aKTUBMPOBATL HYXKHYIO 3anuck (= ).

OnucaHve dyHKUMOHAIbHbIX MKOHOK:

& Bbibop mecta, B KOTOpOM creayeT npoBecTv Mouck. [ocne BbIGOpa OTKPOETCA MEHID CO
CNeAyoLWLMMMN NYHKTaMU:



B - BbI6oOp KapTbl microSD.
&Q - BbI6OP BHYTPEHHEW NaMATU U3MEPUTENS.

"f - 3anucb aKkTMBHbIX ([1]) dainoB Ha GAaWKy (onuma akTMBHA, eciv ¢alKa HaxoamuTcs B
pasbeme USB).

@ - aKTMBMpPOBaTb/OTMEHMUTb BbIGOP BCEX 3aMMUCeN.

(®) - 3aKpbITME MEHIO.

Y Ounbtpauma cnucka ¢ainos. TMocne HaxkaTUA 3HAYKa NOABATLCA MapameTpbl GUAbTPaLMM
(BO3MOXKHOCTb MHOTOKPATHOrO BbI6OPaA, MKOHKA aKTUBHOTO GUIbTPa MMEET OpaHIKeBbIi LBeT):
[} - 3anucaHHble cUrHanbl.
@ - daiin KoHdUrypaumm.
2] - ckpuHWOTLI C curHanamum.

€, Bo3BpaT B MeHto HacTpoiiku aHanusaropa.
i YZaneHve aktmuBHOM ([])3anmcu.
£ Bo3BpaT B rNaBHOE MEHIO perKMMa permcrpaTtopa.

b. [Mpocmomp cKpuHWomos

C ypoBHA MeHezKepa $aiiioB MOXKHO OTKPbITb COAEPKUMOeE CKpuHLIOTOB (cumson [fa)). C aToit uenbto
HaXKMUTe ABaXKAbl Ha HYXHyto nosmumio (Puc. 6.12).

Q Analiza rejestracji - Harmoniczne

Us [y, CAON Uh2 L1 0.025%
1.400 [RECE Uh2 12 0.022%
1.200 1200

Uh2L3 0.022%
1.000 1.000
0.800 0.800
0.600 - 0600

0.400
lj l 0.200
- N 0.000
11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
[rzad harmoniczne)]

A £,:50 Hz I @ testn

0.400 |+
0.200
0.000 "

Puc. 6.12 MpocmoTp npumepa CKPUHLLIOTA

OnucaHne GYHKLMOHANbHbIX MKOHOK:
42 Npeppiaywmin cKpUHLLOT.

> Cnepylowmii CKPUHLOT.

« Bo3BpaT K meHeaKepy ¢annos.

2 Bo3BpaT B [1aBHOE MEHIO PeXUMa pernctpartopa.

6.6 TEKYIIUH IIPOCMOTP CETH (PEXXUM LIVE)

Pernctpatop no3BonsieT NPoOCMaTpMBaTb NapaMeTpPbl CETU B PEXKMME PEaNbHOro BPeMeHU (T.H. pexunm
LIVE). BHM3y rNnaBHOTO MEHI0 peXMma perucTpaTopa oTobpakaloTcs WKOHKM  AOCTYMHbIX
npeacTaBAeHWU:

’\, - B BUZE MIHOBEHHbIX CUTHA/I0B TOKOB M HAaNPAXKEHUN (OCLMANOrPaMMbl).

\\\ - B BUAE BpeMeHHoro rpaduka (aHra., timeplot).



FE - 8 BMAe Tabnubl U3MEpeHuii.
A - B BUAe BekTOpHOI1 Anarpammbl.
l1s - B B1Ae anarpammbl rapmoHMK.

O6HoB/eHMEe 3KpaHa B pexkume LIVE MOXKHO BpemeHHO 3a6/10KkupoBaTb, ncnonbsysa ¢yHkumio HOLD
(cmoTpu onncaHue BepxHen naHenu B rn.6.2.1.).
e YT106bl NPUOCTAaHOBUTL OBHOBNEHWE, BbIGEPUTE COOTBETCTBYHOLLYIO KHOMKY HA BEPXHEWN MaHenu
(uBET MKOHKW N3MEHUTCA Ha KPaCHbIiA);
e Y706bl BO30O6HOBUTL OOHOBNAEHWE 3KPAHA, CHOBA HaXKMUTE MKOHKY (UBET 3Ha4YKa U3MEHWUTCA Ha
YEpHbIN).

6.6.1 MrHoBeHHbIe CUTHAJIbl HANPSXKEHUH M TOKOB (0CLMJ/LJIOTPaMMBblI)

Mocne Bbibopa MKOHKM f\; noaBUTCA M306paXKeHMe MrHOBEHHbIX CUIHAN0B TOKOB M HanpaKeHWil
(ocumnnorpamm). OTobpakatoTCa ABa Nepuosa CeTU AJ1A CUrHAIOB aKTUBHbIX KaHa/i0B (B 3aBUCMMOCTU
OT U3MepuTebHOW KoHdUrypauum).

MpUMepHbIA 3KpPaH MOKasaH Ha Puc. 6.13. ITMKeTKamM cnipaBa OKHa MOXHO BK/IIOYAaTb U BbIK/IOYaTb
OTAENbHble KaHanbl U3MepeHUa (Mo KpalHel mepe, OAWMH CUrHaN Bcerga AosxeH ObiTb BUAeH). Ha
KaXkAoM 3TUKeTKe HaxoanTcs o603HaueHue KaHana (Hanpumep, ,,U L1”) n ero geiicteylowee 3HaueHue.
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Puc. 6.13. TeKywipme noKasaHUA — OCLUANOIPAMMBblI

OnucaHne GYHKLMOHAIbHbIX MKOHOK:
ol §558 MeHo akTMBHbIX KaHanos. Mpy HaxKaTUM OTKPbIBAETCA AOMNONHUTENbHAA NaHeAb MEHI0 C

KHOMKamMM ANA BKAOYEHUA / BbIKAIOYEHUA OTOBparkeHUsa AaHHON ¢asbl MAM TOKa M HanpaXeHusa.
AKTUBHbIN KaHaN CUrHANN3MPYETCA OpaHKEeBbIM LUBETOM UKOHKKN. CneayeT MOMHUTb, YTO Ha 3KpaHe
BCerga [0/XKeH oTobparKaTbca No KpaiiHei mepe, OAUH CUTHan (Henb3s BbIKAKOYMTL BCe). B meHto
MoKasaHbl TO/IbKO KHOMKM TexX KaHas0B, KOTOpble eCTb B AlaHHOM cxeme ceTu. C ypOBHA 3TOr0 MeHI0
MO>KHO OTKNIOYUTD:

u - COBOKYMHOCTb BCEX CUTHAN0B HaNPAXEHWUN.
I - COBOKYMHOCTb BCEX CUTHAJIOB TOKOB.

L1 - COBOKYMHOCTb BCEX CUTHAM0B ¢a3bl L1.

L2 - COBOKYMHOCTb BCeX curHanoB ¢asbl L2.

L3 - COBOKYMHOCTb BCEX CMTHaNO0B ¢asbl L3.



(®) - BbIOOP 3TOW MKOHKM 3aKpbIBAeT MeHIO.
Q, W3meHeHue macwTaba otobpaxkaemoro curHana. Mocne BbiGOpa MKOHKU PACKPLIBAETCA MEHIO C
onuUUAMM:

@&, - nocne Bbibopa 3TON MKOHKM, Nanbliem obseauTe Ha rpaduke obnactb, KOTOpaa AOMKHA
6bITb yBeAnYyeHa. MpaduK yBEANUYMTCA; 3aTEM €ro MOMKHO NepesBUHYTb MasibLEM BBEpX,
BHM3 1 B CTOPOHbI.

@, - nocne BbiGopa 3TOW MKOHKK, FPadUK YMEHBLIUTCA CKauKOM.

(®) - BbIGOP 3TOM MKOHKM 3aKpbIBaeT MeHIo MaclTaba (Takke MoXHO BbibpaTe Q).

B8 WKoHka Bbibopa Tuna npeactasneHns. OTO6PasnTCA LOMNONHUTENBHOE MEHIO, B KOTOPOM MOXHO
NM3MEHUTb BUA, oTobpaxkeHns pexxkmma LIVE.

2] CkpuHWOT. BbibOp MKOHKM BbI3OBET 3aNMUCh TEKYLLEro COAEPKaHMA FMaBHOro OKHa B rpaduyeckumit
daiin. Uma darna co3gaérca aBTOMATUYECKM Ha OCHOBE Ha3BaHWUA M300paXKeHMa 1 TEKYLLLEN AaTbl,
Hanpumep ,, Tekywue NoKasaHusA — ocyunnozpammel — 2016-08-01 12_00_00”. dainbl coxpaHstoTca
BO BHYTPEHHEN NamaTn nsmeputens.

£ BosBpaT B r1aBHOE MEHI0 peXknma permcrparopa.

lpaduK TaKKe MOMKHO MacWTabupoBaTb C MOMOLLbIO KecToB. YTobbl €ro yBenUuuTb,
pa3Beaute B NPOTMBOMOJIOXKHbIE CTOPOHbI JBa Mafbla, Kacalolwuecs 3KpaHa). [Ana
‘r*ﬁ‘ yMeHbLUeHUa — NpubaunsbTe Apyr K APYry A8a Nasiblia, Kacatowmecs 3KkpaHa).
L~
CuWrHasibl BO3BPALLLAKOTCA K UCXOAHOMY pasmMepy Moc/e BKOYEHUA UN BbIKAOYEHUA 106Oro
KaHana (KHomnKu cnpasa).
6.6.2 BpemMeHHOM rpaduK JeiiCTBYIOIIUX 3HAYEHU

Mocne Bbi6opa MKOHKM WA mosBsieTca M306paxkeHWe BpemeHHoro rpaduka (Puc. 6.14). OaHHoe
npeacrasneHne otobpaxkaeT rpadmk spGEeKTUBHbIX 3HAYEHUI HaANpPAXKEHUN U TOKOB BO BpemeHu. Bce
OKHO OXBaTbIBaeT MHTepBan npumepHo 110 cekyHA. MNocne 3anosHeHUn BCero okHa, rpaduK casuraerca

B/1eBO Ha 30 cekyHA,
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OnuncaHne dyHKUMOHAIbHbIX MKOHOK:

|

7| lgaf! MeHI0 aKTUBHbIX KaHanos. |-|pl/l HaXaTnM OTKPbIBAE€TCA AONOJIHUTE/IbHAA NaHE/Ib MEHK C

KHOMKamMM ANA BKAOYEHUA / BbIKAOYEHUA OTOBparkeHUsa AaHHON ¢asbl MAU TOKa U HanpaxeHus.
AKTUBHbBIV KaHa/l CUrHanmM3mpyerca LBETOM MKOHKWN. CnegyeT NOMHWUTb, YTO Ha 3KpaHe
BCeraa A0/3KeH oTobpaKaTbCa No KpaiiHed mepe, 0AUMH CUrHaA (Heb3s BbIKAOYMTL BCe). B meHto
MOKa3aHbl TOJ/IbKO KHOMKKU TeX KaHa/10B, KOTOpPble eCTb B AaHHOVI cxeme cetu. C YPOBHA 3TOro MeHko

MOXHO OTKNO4YUTb:

u - COBOKYMHOCTb BCEX CUTHANO0B HaNPSAXEHWUN.
I - COBOKYMHOCTb BCEX CUTHA/I0B TOKOB.

L1 - COBOKYMHOCTb BCEX CMrHan08 ¢asbl L1.

L2 - COBOKYMHOCTb BCEX CUTHAN0B ¢asbl L2.

L3 - COBOKYMHOCTb BCEX CMTHan08 ¢asbl L3.

(®) - BbI6OP 3TOM MKOHKM 3aKPbIBAET MEHIO.

Q, M3ameHeHve macwraba oTobpaxaemoro curHana. Mocne Bbi6Opa MKOHKM PACKPbIBAETCA MEHIO C
OnuUMAMM:

@&, - nocne BbiboOpa 3TON MKOHKM, Nanbliem obseauTe Ha rpaduke 0b6nacTb, KOTOpaa AOMKHA
6bITb yBenuyeHa. MpaduK yBENUUUTCA; 3aTEM €ro MOXKHO nepeaBuraTb NasibLemM BBeEpX,
BHM3 1 B CTOPOHDI.

@, - nocne BbI6OPa 3TOW MKOHKM rpaduK YMEHbBLUMTCA CKAYKOM.

(® - BbIGOP 3TOM MKOHKM 3aKPbIBAaET MeHI0 MaclwTaba (Takke MoXHo BbibpaTs Q).

BB MKoHka Bbl6Opa TMNa npeactasneHva. OTO6PasUTCA AONOAHUTENbHOE MEHIO, B KOTOPOM MOMKHO
NM3MEHUTb BUA, oTobpaxkeHns pexxkmma LIVE.

2] CxpuHWOT. Bbi6Op MKOHKK BbI3OBET 3aNMUCh TEKYLLLETO COAEPMKAHMA [1aBHOTO OKHA B rpadunyeckuii
dann. ma daitna co3pgaetcs aBTOMATUYECKM HA OCHOBE HA3BaHWUA M300pPaXKEHUA M TEKYLLEN AATbl,
Hanpumep ,, Tekywue nokasaHusa — ocyunnozpammsl — 2016-08-01 12_00_00”. ®ainbl coxpaHaloTca
BO BHYTPEHHEWN NamMATU U3MepPUTENS.

£ Bo3BpaT B rNaBHOE MEHIO peXKMMa perncrpaTtopa.

IpaduK Taxke MOXKHO MacTabrMpoBaTb C MOMOLLBIO }KecToB. YTo6bl ero yBennMunTb, passegure
B MPOTMBOMOJ/IOKHbIE CTOPOHbI [Ba Masjblia, Kacawowmecs 3KpaHa). [14 ymeHbweHua —
5 | npubausbTe Apyr K APYry ABa Na/blia, Kacalolmeca sKpaHa).

CurHanbl BO3BPALLAIOTCA K MCXOAHOMY pasmepy Mocae BKAOUYEHWUA UK BbiKaloYeHMs 1to6oro
KaHana (KHOMKu cnpaga).

6.6.3 Tekymue nokazaH!s - TAaGJINYHBINA BU/,

Mocne Bbibopa MKOHKM [ oTobparaeTca cBoAHaa TabnMua CO 3HAYEHWAMM NapamMeTpoB CeTM.
Tabnnua obHOBNSETCA B peXXUME peasibHOro BpemeHu. NprumepHbIn 3KpaH NoKasaH Ha Puc. 6.15.
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u Unot Unc f 1 Ihon Ioc

vl vl [mv] [Hz] [Al [A] [ma] [

L1 2346 2345 14.14 50.00 10.85 10.40 3.642 2

L2 2342 2342 50,63 19.70 1956 -19.59 4

L3 2330 2330 2.078 16.30 1523 6.154 3

N 0.386 0.309 -43.74 13.84 11.45 10.43 1
L1-2 | 4050
L2-3 4052
L3-1 4053

% 50.00 1

[«I . _____________________________________B

A~ U;230.0V A fi50Hz o @5  obiekt1-15-3f4p-flex
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Puc. 6.15. TeKywme nokasaHUA — n3amepeHnsa

CTpoku Tabanybl 0603HaYeHbl cnegyowmm obpasom:

L1 - pasHble 3Ha4eHus L1.

L2 - ¢pasHble 3HaveHun L2.

L3 - ¢pasHble 3HaveHun L3.

N - 3HAYEHUA HanpAXeHMA TOKOBOro KaHana Iy,
L1-2 - INHelHble 3Ha4YeHua L1-12.

L2-3 - IMHelHble 3HavyeHuA L2-13.

L3-1 - IMHelHble 3HavyeHuA L3-L1.

b3 - CYyMMapHble 3Ha4yeHuA.

B cneaytowmx ctonbuax otobpakatoTcA 3HaYeHUA OTAE/bHbIX NapameTposB:

U [B] - AeCTBYIOWEeEe 3HAYEHNE HAMNPAKEHUS.

Uno1 [B] - AeliCTBYIOLLEE 3HAYEHNE OCHOBHOM COCTaBAAIOLLIEN HaNpPsAXKeHUA.

Unc [B] - NOCTOSIHHAA COCTaBAAIOLLAA HAMPSAXKEHUSA.

f[lu) - yacToTa ceTu.

1 [A] - AeNCTByIoLLLee 3HaYeHMe TOKa.

lho1 [A] - AencTByloLLee 3Ha4YeHMe OCHOBHOM COCTaBAAOLWLEN TOKa.

Ioc [A] - NOCTOAHHAA COCTaBAAIOLLAA TOKA.

P [BT] - aKTMBHAs MOLLHOCTb.

Q1 vnv QB [Bap] - peakTMBHas MOLLHOCTb OCHOBHOW COCTaBASIOLWEN UM peaKTUBHAsA MOLLHOCTb NO
Budeanu (B 3aBMCMMOCTM OT MeTOZa PacyeTa PeakTUBHOMN MOLLHOCTH).

S [BA] - NOJIHAst MOLLHOCTb.

Sn [BA] nan D [Bap] - NMONHAA MOLWHOCTb UCKa)KeHWN MAM MOLLHOCTb UCKaXKeHui no Budeanu (B
3aBMCMMOCTM OT METOZA PacyeTa PeakTUBHOM MOLLHOCTH).

Ep. [BTu] - aKTMBHasA noTpebnaeman aHeprus.

Ep. [BTu] - aKTMBHaA OTAaBaemasn sHeprus.

Eqi+ nn Eqg: [Bapu] - peakTuBHan noTpebaseman aHeprus.

Eqi- nn Eqe- [Bapu] - peakTUBHaA OTAaBaemMasn SHeprus.

Es [BAu] - MO/IHaA 3Heprus.

PF - KoadduMuUMeHT mowHocTH (aHrn., Power Factor).

cosd - KoaddumuMeHT pasoBoro casura.

Pst - KpaTKoBpeMeHHas Ao3a ¢pnKepa.



Pit - AantenbHas gosa davkepa.

Uo [B] - Hy/1leBas CMMMETPMYHAA COCTaBAAIOLLAA HAMPAMXKEHUS.

U, [B] - NPAMAA CUMMETPUYHAA COCTABAAIOLLAA HAMPAXKEHUA.

Uz [B] - 06paTHaA CMMMETPUYHAA COCTaBAAIOLLAA HAMPAMXKEHUA.

U,/U1 [%] - KO3PPULUMEHT HECUMMETPUM HaNpAXKeHMA No 0bpaTHOM Nocea0BaTENbHOCTU.
Uo/U1 [%] - KO3OPUUMEHT HECUMMETPUM HANPAXKEHUA MO HYNEBOM NOCNEA0BATENIbHOCTHU.
lo [A] - Hy/ZieBaA CMMMETPUYHAA COCTaBAAIOLLAA TOKA.

11 [A] - IpAMas CUMMETPUYHAs COCTABAAIOLWLAA TOKaA.

1, [A] - obpaTHas CMMMETPUYHAA COCTaBAAIOLWAA TOKaA.

12/11 [%] - KO3PPUUMEHT HECMMMETPUM TOKA NO 0HBPaATHOM NOCNEeA0BaATENBHOCTU.

lo/11 [%] - KO3PPUUMNEHT HECUMMETPUM TOKA NO HYNEBOM NOCAEA0BATENBHOCTY.

OnucaHune dyHKLMOHANAbHbIX MKOHOK:

< [J» NpoKkpyTKa Tabaumubl BNeBO/BNPaBo (TaKKe MOXKHO Nepeasuratb e€ nanblUem).

BB MKoHka Bbl6Opa TMNa npeactasneHva. OTO6PasUTCA AONOAHUTENbHOE MEHIO, B KOTOPOM MOMKHO
WU3MEHUTb BUA oTobpakeHns pexxknma LIVE.

K=} CxkpumHLworT.

14 Bo3BpaT B rnaBHOE MEHIO peXKMma perncrpartopa.

6.6.4 BekTopHas AuarpamMMa OCHOBHBIX KOMIIOHEHTOB (BEKTOPHI)

Mocne BbI6Opa MKOHKM A 0TOBpasMTCA BeKTOpHasa Auarpamma (npumep Ha Puc. 6.16). OHa
npeacTaBAseT cobon cxeMy OCHOBHbIX COCTAB/AIOLMX BEKTOPOB HAMPSXKEHUA U TOKOB. MOXHO TaKKe
eé 1cnosb3oBaTb 414 ObICTPON NPOBEPKM NPABUIbHOCTU MOAK/IIOYEHNA PerucTpaTopa K uccnesyemon
ceTu.
Pagom ¢ gnarpammont Haxoaatcs Tabamubl:

o [lepBasn c UHPOPMALMEN O 3HAYEHMAX OCHOBHbIX COCTaBAAOLWMX U UX YrIaX;

e Bropas C Ko3bPUUMEHTaMM HeCMMMeTpuM no obpaTHoi nocnegoBaTeNlbHOCTU  (3TK

KoadPpuumMeHTbl 0TobparkaloTcsa TONbKO ANs TpéxdasHoM ceTu).

XapaKTep HarpysKku CUrHaau3mMpyeTca MKOHKOM:
4L - KaTyWKM (MHAOYKTMBHaA Harpyska), €ciiM Yyron MeXay OCHOBHbIMM COCTaB/AKOLWMMMU
HanpAKeHNA 1 Toka (buniini) 6OAbLLE HYAA (HAaNPAXEHME OnepeXKaeT ToK).
Ak - KOHOEeHCcaTopa (eMKOCTHas Harpyska), ecivm yron Guniihi OTPULATENbHBIN (TOK onepexkaeT
Hanps»KeHwue).
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0 Jedn. L1 L2 L3
<L = Uho vl 2346 2343 2330
[ 0.000 1195 1202
200 60 Puno
Iho [A) 1058 1957 1510
@inor [ -1.284 137.8 1227
Qunigm 1.284 18.30 -2.457
Typ YL L 4k
Jednostka Asymetria
Ua/Uy 2] 0.032
lo/ly %] 12.32
A~ U:230.0V A~ 50 Hz I @5  obiekt1-15-3f4p-flex
1]
H O] L1 §

Puc. 6.16. TeKkywme nokasaHMA — BEKTOPHaA guarpamma



OnucaHme dYHKUMOHAIbHbIX MKOHOK:

BB MKoHKa Bbl6Opa TMNa npeactasneHva. OTO6PasUTCA AONOAHUTENIbHOE MEHIO, B KOTOPOM MOMHO
MU3MEHUTb BUA oTobpakeHuns pexxknma LIVE.

K2) CxkpuHLworT.

14 Bo3BpaT B rNaBHOE MEHIO peXKMma perncrpartopa.

6.6.5 /[lmarpamMma / TaG/IMIIA TAPMOHMK

Mocne Bbibopa MKoHKK g NOABAAETCA peXMM OTOBpPaKeHWA rapMOHMK. JKpaH NO3BONAET NPOCMOTP
3HAYEHUM TAPMOHUK HAMPAXKEHUI W TOKOB, YrNOB MeEXKAY FAPMOHMKaMM TOKa W  HanpsxeHwus,
K03dPUUMeHTOB cosd 3TUX TOKOB U KOIGOOUUMEHTOB FapMOHUYECKMX MCKaxeHnit THD. MapmMoHMKK
oTobparkatoTca B rpaduyeckom BuAE Ha rMcTorpamme (No ymondaHuto) nnum B TabamyHom dopme.

© 092713 |20160805| |H ||« | @ |] Fx | il s6c8wome| | @
©)

ﬂ Odczyty biezace - harmoniczne

Unll SN uh2 L1 3.658%
|
1400.0 14000 (SEEEETD
1200.0 1200.0
Uh2L3 5.136%
1000.0 1000.0
600.0 GULNSEN THDU L2 79.23%
400.0 Rl THDU L3 96.10%
200.0 200.0
0.0 - e 0.0
2 6 10 14 18 22 26 30 34 38 42 46 50
[rzad harmonicznej]
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Puc. 6.17 TeKyLwimne noKasaHUA — IMCTOrpamMmma rapMoHUK

Anarpamma conepuT:
e [lnarpammy A5 rapmMoHUK, KoTopble 6bin BbibpaHbl B MeH0 Bbibop AaHHbIX Ana rpaduKa;
e T[onsyHok W, - yKasaTenb MrHOBEHHbIX 3HaueHuil. [0Nb30BaTENb MOXKET NEPEMECTUTb €ro B
noboe mecTo Anarpammbl.

C npaBoOi CTOPOHbI 3KpaHa BUAHbI 3TUKETKM OTAE/bHbIX curHanos. OTobparkaeTcAa cofepkaHue
rapMOHWK B OCHOBHOM CUrHase A/1A TeX rapMOHWK, Ha KoTopble yKkasbiBaeT nonsyHok W,. Kpome Toro,
HaKaTMe Ha 3TUKETKY, CKPbIBAeT COOTBETCTBYHOWYIO el Auarpammy (KacaeTcAa TOJIbKO perkuma
auarpammoi).

OnucaHne dyHKLMOHANAbHbIX MKOHOK:

ol §588 MeHio akTMBHbIX KaHanoB. MpPU HaXaTUM OTKPbLIBAETCA AOMONHUTENbHAA NaHeNb MEHIO C
KHOMKaMM A8 BKAIOYEHUS UN BbIK/HOYEHUSA OTOBPAXKEHUS JAHHOW FapMOHMKN U NEPEKOYEH NS
Mexay npeacTaBfieHMeM FapMOHMK TOKA WM HanpAXeHWA. AKTUMBHbIM KaHan CUrHaAmM3mpyetcs
OpaHKEBbIM LLBETOM MKOHKW.

FE NepekniodeHne K TabaM4YHOMY BMAY rapMoHWK (Puc. 6.18). B OTAeNbHbIX CTPOKax Tabauupl
0TO6PaXKaKTCA 3HAYEHUSA TAPMOHMK (OT MOCTOAHHOW cocTaBaatowen Ao 40-ro psaga rapMoHUK) uam
YIAbl  MeXAy TFapMOHMKAMWM TOKa W Hanpsa)KeHuAa. B cnaydyae rapmoHMK, 3HadeHua MoryT



oTobpaaTtbcss B abCcoMOTHbIX eauHuuax (B/A) waM B npoueHTax OTHOCUTE/IbHO OCHOBHOM
rapMOHMKMU.
l1s Nepexntouenne k Buay ructorpammbi.
BB MKoHka Bbl6Opa TMNa npeactasneHva. OTO6PasnUTCA AONOAHUTENIbHOE MEHIO, B KOTOPOM MOMHO
M3MEHUTb BMA, NpeacTaBneHna pexumma LIVE.
»% MeHio napameTpoB Amarpammbl Man Tabauubl. Mocne Bbibopa oTobpaXkaeTcs AOMNONHUTENbHAA
naHe/ib MeHt0, NPeAoCTaBAAOLWAA HECKO/IbKO HOBbIX OMLUNA:
ls - CKPbITb/NOKa3aTb OCHOBHYIO FaPMOHUKY (HeA0CTYNHO B TabAMYHOM BUAE).
[V,A]- oTobpaxeHmne 3HaueHnA B abCONOTHLIX eAnMHMLaX (BONLTbI U amnepbl).
[%] - oTobpaxeHune 3HaUEHUA B NPOLIEHTAX OTHOCUTENbHO OCHOBHO COCTaBAAIOLLLEN.
2] - ckpuHwor.
(®) - 3aKpbITME MEHIO.
£ Bo3BpaT B r1aBHOE MEHIO peXXmnma perncrparopa.
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ﬂ Odczyty biezace - harmoniczne ®

[%] [%] [%]

DC 1154 861.6 1459 1 ngw
ho1 100.0 100.0 100.0
h02 3214 1.337 6.286

IL2  26.31mA
h03 75.75 57.22 71.06
ho4 2937 1.487 3.514
hos 34.09 22.44 24,22 m
ho6 2.297 1.005 3171
ho7 37.33 24.19 34,56

A 50 Hz “In @ testn

ulettin I + % #

Puc. 6.18. TeKyLuMe NOKa3aHMA — rapMOHMKN — TabNNYHbIN BUA,

6.7 BKJIIOYEHHUE U BbIK/IIOYEHUE PETUCTPALIUN

Mocne nNpaBWABbHOMW HACTPOMKM KOHOUIypaLMM MOXKHO 3anyCTUTb PErucrpaumio, Ha*KMMaa KHOMKY
CTAPT. lNpouecc pernctpaumm CUrHaanM3MpyeTca KpacHOM MKOHKOM (@) Ha BepxHel MaHenun, 3BYKOBbIM
CUTHANOM (TPU KOPOTKUX) M MUFAaHMEM KPaCHOTO CBETOAMOAA.

YT106bl OCTAHOBUTL PEFUCTPALLUIO, HEO6XOAMMO HaxKaTb KHoNKy CTAPT 1 noATBepAUTbL CBOE HamepeHue
B OTOOpasuBlueMCA OKHe. MpeKpalieHue peructpauumn byaeT NOATBEPXKAEHO 3BYKOBbIM CUrHA/OM
(BMHHBIA M TPU KOPOTKUX), LIBET MKOHKM PErUCTPauuuM M3MEHUTCA Ha 3eneHblit @), a KpacHblii
CBETOAMOA NepecTaHeT MUraTb.

B Cny4dae 3ano/IHeHUA KapTbl NaMATU PerncTpauma 3aKaHYMBaeTCA aBTOMATUYECKMU.

v

6.7.1 Bpemsa perucrpauum

MaKcmanbHOe BpeMA pernctpaumm 3aBUCUT OT HECKOJIbKUX d)aKTOpOB, TaKUX KaK:
e EmkocTb KapTbl NaMATH;



e Bpemsa ycpegHeHus;

e Twun ceTwn.
HeckonbKo BblIGpaHHbIX KOHdUrypaumuit onybanmkosaHo B Tabauua 6.1. B nocnegHem cronbue
NpeAcTaB/NeHO MPUMEPHOEe BpemMs pPerncrpaumun, Korga KapTa MamAaATM MOMHOCTbIO MNycTas U umeeT
npumepHo 3,6 6 csoboaHoro mecta. Ecam Bpema ycpefHeHMA OTAMYAETCA OT BblbpaHHOro Ans
NPUMepPHON KOHPUrypauumn nosb3oBaTens 3HavyeHUsa 1 cekyHZa, TO MPUMeEpPHOE Bpems perncrpauuu
NPOMOPUMOHANbHO YBE/IMYUTCA — Hanpumep, npu ycpegHeHua 10 ceKyHA NpPOAOAKUTENbHOCTb
pernctpauum ysennumtca B 10 pa3 oOT YCTaHOB/AIEHHOrO BPEMEHU perncrpauum c ycpegHeHuem 1
CeKkyHaa.

Tabanuya 6.1. OpUeHTUPOBOYHOE BPEMSA PEFUCTPALUMN AN HECKONIBKUX MPUMEPOB KOHPUIypauuu.

Mepuog Tun cetn MU3mepeHune MpumepHoe Bpemsa perucTpaumm Npu BblaeIeHHOM
ycpeaHeHus | (nsmepeHue ToKoB) TOKOB obbeme 3,6 6
10 muHyT 3-¢asan ° > 10 net
4-x npoBOAHanA

10 muHyT 1-¢pasHan ° > 10 net
3-¢asHan .

1 cekyHaa 4-x NpoBoaHan ° 90 gHeun

1 cekyHaa 3-¢asHan 144 pHa

YRA 4-x npoBoAHanA A

1 ceKyHAaa 1-¢pasHan ° 250 pgHel

1 ceKyHAaa 1-¢pasHan 330 gHer
3-¢asHan o

1 cekyHaa 3-x NpoBoAHas ° 125 pHen
3-¢asHan

1 cekyHAa 144 pHA

3-x npoBoAHanA

6.7.2 CoBeThl K peructpanuu

Mepes Hayanom perncTpaumm cneayet obpaTMTb BHUMaHWE Ha caeaytowme BONpOChl:

e HeobxoaMmo npoBepuTb NPAaBUABHOCTb BPEMEHM B Npubope. Eciv aaTta uam Bpems oWMB0YHbI,
BBeAMTE NpaBwu/ibHble AaHHble B cCOOTBeTCTBMM € 11.2.1.1.

e HeobxoaMmo npoBepuTb NPABUABHOCTb NOAKNIOYEHUSA aHANM3ATOPa K TecTupyemoit cetu. Ecam
MKOHKa NPaBUAbHOCTU NOAKNOYEHUA aHaNM3aTOPa Ha BepXHel naHenu umeet sug, 2 unm X, 1o
npexge 4Yem peructpaums  6yaet  3anylieHa, MNOABUTCA  AOMNOJIHUTE/IbHOE  OKHO,
npeaynpexaatowee o NoTeHUManbHOM npobaeme ¢ nogkatodeHnem. Monb3oBaTeb LONKEH:

O MoATBEpPAMTb CTApT PerucTpaumm, HeCMOTPA Ha 3TO, UK

O OTKasaTbCA OT cTapTa.

e [1na nonyyeHUs AONOAHUTENBbHOM MHGOPMALMM O NOTEHUMANbHOM Npobieme:

o Heobxoanmo BbI3BaTb OKHO KOHTPO/IA NMPaBUbHOCTM NoAKAtoueHus (rn1.6.3.2).

o TaK¥e MOXKeT bbiTb Nose3Ha NPOBEpKa BEKTOPHOW Auarpammbl (rn.6.6.4) - BeKTopbl
HaNpAXeHUN U TOKOB; MocnenoBaTeNbHOCTb YepenoBaHna ¢as B 3-pas3Hol ceTu A0MKHA
6bITb TakoM, uyTobbl $pasa UL1 (UL1-2) 6bina 0°, UL2 (UL2-3) npumepHo -120°, UL3 (UL3-1)
npumepHo -240°. Ob6a KoadpoUUMeHTa HECUMMETPUN (417 HANPAKEHUS U TOKA), MOKA3aHHbIe
Ha 3TOM 3KpaHe, A0/KHbI ObITb HU3KUMMK (0ObIYHO MeHbLue 10%).




o Ha 3KpaHe ocumnnorpamm MOXKHO NPOBEPUTb GOPMY CUITHANOB U AENCTBYOWME 3HAYEHUA
HanpPsXXeHUN U TOKOB.

o [MpaBUAbHOCTb NOAKNIOYEHMA TOKOBbIX K/ellei MOXKHO oOnpesennTb MPOBEPKOM 3HaKa
(3HaKoB) aKTUBHOM MOLHOCTN — B 6O/IbLUMHCTBE Ccay4YaeB paboTbl C NOTpebseHnem aHeprumm
3HaK OyaeT NoIOKUTEIbHbIN.

e Ecnn nposoauTcA pauTenbHas perucrtpauma, To Heobxoaumo obecneynTb HemnpepbiBHOCTb
nUTaHMA NYTEM MNOAKAOYEHUA BHellHero 6510Ka nuTaHuAa 12 B B pasbem usmeputens (Ha
BEPXHEW NaHenn B NPaBoOM Yr/y NosABUTCA MKOHA CETEBOM BUIKM).

e KapTa namaTtM foaxHa ObiTb BCTaBAEHA B CNOT U MMETb AOCTaTOMHOE KOAMYecTBO CBOHOAHOrO
MmecTa (MHAMUMpPYeTCA Ha BepxHel naHenu). Eciv Ha KapTe NnamaTyM Masno cBO6OAHOro mecTa g
npeAnonaraemoro MaccuBa pernctpauum (3aBUCUT B T.4. OT BPEMEHU YyCPeaHEeHUs, BpeMeHU
perucTpaumm, Tuna cetu), TO HeobxogMmo 0cBOb6OAMTL MECTo, YAanue npegblaywme
perncrpauum ¢ KapTbl (nepeitn K naHenn meHio HacTpoilku aHanusatopa 2> MeHegkep
daiinos).

e Perncrpauma NpUHUMAET UMA U3MEPUTENBHON KOHPUTYypaLmmM, KoTopasa bblaia akTMBHA B MOMEHT
3aMycKa M HEBO3MOMHO M3MEHUTb ero noske. [osToMy nose3Ho npeaBapuUTeNIbHO NPUCBOUTD
KOHPUrypaumm umsa, onucbiBatowee M3MepeHue, 4Tobbl nerye OblIO HaWTKM ee B CNUCKe
perucTpaumn (Mmsa KoOHPUrypaumm MoxKHO M3MEHUTL Nepes, CTapTOM, BOMAA B peAaKTUpoBaHue
aKTMBHOW KoHbUrypaumm).

6.8 AHAJIN3 PETUCTPALIMU

MOXHO NPOBECTM aHanW3 3apPermcTPMPOBAHHbLIX AAHHbIX HEMOCPEeACTBEHHO MNPV MOMOLLM CamMoro
nsmepuTens, 6e3 AonNoHUTENbHOro NporpammHoro obecneyeHus. B o61acTb aHann3a BXOAAT:

e O6WMN NPOCMOTP PErMCTPALMM — BPEMA HaYyaNa U OKOHYaHUA, CpeaHMEe 3HAYEHMA HaMpPAXKeHUN
N TOKOB;

e [lpocmoTp CpeaHMX 3HAYEHUI HAaNPAXKEHNI BO BCEM MHTEpPBaAE PerncTpaunm;

e Co3gaHue BpeMeHHbIX rpadmKoB NtobbIX 3aperncTpMpPoBaHHbIX MapaMeTpoB (C orpaHuyeHrem Ao
1100 Touek M 4 napameTpoB Ha OAHOM rpaduMKe) C BO3MONKHOCTbIO MaclTabupoBaHUa U
OTMETKaMM MOMEHTOB BPEMEHMU;

e [pocmoTp rMCTOrPammbl rAPMOHUK (YCpeaHeHHble 3HaYeHUsA 3a BeCb Nepmog, perncrpaumm).

Bo3MOXKeH aHanu3 perucTpaumm yxe 3aBepLieHHOM WU 3anNUMCaHHOM Ha KapTy NaMATK, a TaKKe TeKyLuel
perucTpaumu.

Ha akpaHe AHanu3 peructpauuu — CMUCOK PerucTpaumini HaxoguTca CNUCOK perncrTpaumm (3anucu c
cumBosniom S}), coxpaHeHHble B MamaTM uameputens. CNUCOK MOMKHO NPOKPY4MBaTb, NepesaBuras
nasbLem BBEPX U BHW3 B Npeaenax BUaMmon obnactu.

© 12379 | 200524 | [H][#] 1@ IR rx | B 3scowome ] 3|
: — Y106bl OTKPLITL COAepXKUMOe daina:
@ e 1BaxKAbl KOCHUTECH HY}KHOM NO3ULUN UMK ...
® ... OJHOKPATHbIM KacaHMem  aKTUBUpyMTe
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MoaBMTCA cogepKMMoe 3anucu (pestome perncrTpaumm).
Ha saKkpaHe npucyTcTBYIOT CieaytolLme napameTpbl:

e CrapT — Bpems Hayasa perncrpaumu,

e Cron — Bpems OKOHYaHMA perncrpauuu,

o [poponKutenbHOCTb (perncrpauun).

Kpome Toro, oTobparkeHbl napameTpbl HaNPAXEHUA U TOKa B GasHbIX U HEUTPANbHOM NPOBOAAX:

Ussmin - MUHUMaNbHOE cpefHee HanpsA)KeHuMe - B CKOBKax YKasaHO MNPOLEHTHOe 3HayeHue
OTHOCUTENILHO HOMWHAABHOTO HanpaXKeHua Un.

Usr - cpegHee HanpseHue - B CKOOKAx YKa3aHO MNPOUEHTHOE 3HauyeHWe OTHOCUTEsIbHO
HOMWHaNbHOIO HanpAx)eHuns Un.

Usrmax - MaKCMMasibHOe cpefHee Hanps)KeHuMe - B CKOOKAx YKasaHO MNpPOUEHTHOe 3HayeHue
OTHOCUTENIbHO HOMMHA/IbHOTO HaNpsXeHua Un.

lsRmin - MUHMMA/bHBIN CPELHNI TOK.

lsr - CpegHu TOK.

lsr max - MAKCMMaNbHbIN CPeagHUN TOK.

OnuncaHve dyHKUMOHAIbHbIX MKOHOK:
W PackpbiBatowpecs onuum rpadmyeckoro aHanmusa:
(W - BpemeHHoM rpadumk pernctpaumm (rn.6.8.1).

lis - Avarpamma rapmoHuk (rn.6.8.2).
(® - 3aKpbiTE MeH!0.
03BpaT K MeHeaxepy daitnos
B baii
O KanbKynaTop CTOMMOCTU 3Heprum (rn.6.8.3).
D K (rn.6.8.3)
#1 Bo3BpaT B r1aBHOE MEHIO PEXKMMa permcTpaTopa.

MUHMMYM M MAKCMMYM Hanpa)XeHuil onpeaenstoTcs U3 3aperMcTpupoBaHHbIX CPeaHUX
3HaYEeHUN (3TO HEe MMHMMANbHbIe U MaKCMMasbHble 3HauyeHna RMS;i;). Kpome 3HauyeHuA B
BO/IbTax, B CKOBKax MOKasaHa MpPOLEHTHas BeAMYMHA OTHOCUTE/NIbHO HOMWHAAbHOIO
5 | Hanps)eHuA. ECan KaKoM-TO KaHai He U3Mepsaaca B AaHHOW KoHOUIypauum, To oTobparkatorca
YepTOoUKM.

MWHMMYM U MaKCMMYM TOKOB OnpefenAroTcA M3 cpeaHUX TOKoB. Ecnum KaKOW-TO KaHan He

n3MepaAaca B JaHHON KOHOUIypaLMK, TO OTOOPAXKAOTCA YEPTOUKM.

6.8.1 BpemeHHoOM rpaduK perucrpanum

a. PYHKYUOHAAbHOEe onucaHue

Ecnm B r1.6.8 war (3) BbI6paHa MKOHKa [Ws], TO 0To6pasnTCA aKpaH, NoKasaHHbIM Ha Puc. 6.19.
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Puc. 6.19. BpemeHHo rpadumk permcrpaumm

,El,manasoH AaHHbIX, KOTOPble A0/1KHbI 6bITb noABepPrHyTbl aHan3y, MOXXHO 3a4aTb ABYMA cnocobamu:
. HEPETaCKMBaﬂ UKOHKHN m m, pacnonoXxeHHble Bbille rpad)MKa nnn
e Bsogsa BPY4YHYIO 3HAa4YE€HNA AaTbl U BPEMEHW, A TAKXKE UHTEepBaa ANA aHA/IN3a.

s
Czas poczatku
Wybierz zakres czasowy w odniesieniu do:
Data Czas = T
L‘J Poczatek ) korica

Rok Miesigc Dzieri Godzina Minuta Sekunda

Przedziat czasowy

Dzien Godzina Minuta Sekunda

Ll U (e
‘E ‘ @ Ay ‘W ‘ @ Anuly

Puc. 6.20 YcTaHOBKa Hayasa AMana3oHa aHanms3a Pwuc. 6.21 HacTpoiKa WnpuHbI AnanasoHa aHaansa

Czas korica

Data Czas

Rok Miesiac Dzien Godzina Minuta Sekunda

‘ + Ok | @ Anuyj

Puc. 6.22 YcTaHOBKA OKOHYaHUA gMana3oHa aHanausa

MKoHKM | < || - | cbpacbiBaloT AMana3oH aHaM3a K NepBoHayvaabHbIM HacTPOMKam.

OnucaHne PYHKLMOHA/bHbIX MKOHOK:

YA~ OTKpbiBaeTca meHio BblGop AaHHBIX AnA rpadmKa. Ha 3TOM 3KpaHe MOXKHO BbiGpaTb napameTpsl,
KOTopble byayT NpoaHannsnpoBaHbl. [loapobHoe onncaHue npeacTaBaeHo B NyHKTe b.

Q, M3meHenve macwTaba oTobpakaemMoro curHana. flocne HamaTMA PaAcKPbIBAETCA MEHI0 C
NKOHKaMM:




@, - nocne Bblbopa 3TOM MKOHKM, NanbLiem obBeamnTe Ha rpaduke 061acTb, KOTOPaAA AO/MKHA bbITb
yBenaunyeHa. Mpaduk ysennuutcs. Mocae yBenMyeHNs ero MoXKHO nepesBuraTtb nasablem BBepx,
BHMW3 M B CTOPOHbI.
@, - nocne BbI6OPA 3TOW UKOHKM, FPAadUK YMEHBLUWUTCA CKaYKOM.
(®) - BbI6OP 3TON MKOHKM 3aKPbIBAET MEHIO MACLUITAabUPOBAHUA.
€, - B03BpaT B MeHI0 AHANU3 perucTpaLumn — pestome perucTpaLuu.
&) Cpenatb cHUMOK 3KpaHa (CKPUHLLOT).
£ BosBpaT B r1aBHOE MEHIO PeXXMMma perncrpatopa.

MpaduK Taxke MOXKHO MacWwTabMpPoBaTb C MOMOLLBIO }KecToB. YTobbI ero yBennMuuTb, passegure
f /J' B MPOTUBOMOJIOXKHbIE CTOPOHbI [Ba MNanbLa, Kacalowuecs 3KpaHa. /1A ymeHblueHuAa -

npubansbTe ApYr K Apyry ABa Nabla, KacalowWwmecs sKpaHa.

b. Bouibop napamempos 019 epemMeHHO020 2pagduKa

Mocne Bbibopa MKOHKM YA OTKpbIBAETCA 3KpaH BbiGOp AaHHBIX AnA rpaduKa. 34eCcb MOXKHO BbIGPaTh
napameTpbl, KOTOpble ByAYT NPOaHANN3MPOBaHbI. A KaXKAoW KaTeropumn NpUCBOEHb! TUMbI NOKa3aHUi,
a 4N1A HUX — NapameTpbl, KOTOPblE MOXHO Bbl6paTh.
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JocTynHble NapamMeTpbl (pasainyHble B 3aBUCUMOCTM OT CXEMbI CETH):

e HanpsaxeHue Un
o U RMS (geicTBylouee 3HayeHue HanpsxeHusa) — gns ¢as L1, L2, L3 (A, B, C).
o U L-L (nnHeliHOE HanpsaXxXeHue).
o f(4acrota) — gns dpasbl L1 (A).

e TokK
o | RMS (aelicTBytowiee 3HauyeHWe Toka) — ansa ¢as L1, L2, L3 (A, B, C).

¢ MouwHoctb

O

P (akTMBHaA mowHoCTb) — anda ¢as L1, L2, L3 (A, B, C) u cymma 2.

Q1 (peakTnBHasa molHoCcTb) — ans ¢as L1, L2, L3 (A, B, C) u cymma X.
Sn (MowWHOCTb UCcKaxkeHuIt) — ana ¢as L1, L2, L3 (A, B, C) u cymma 2.

S (nonHaa mowHocTb) — ana ¢as L1, L2, L3 (A, B, C) u cymma 2.

cosd — ans das L1, L2, L3 (A, B, C) M cymma 2.

PF (KoadpduumeHT molHoctn) — gna ¢pas L1, L2, L3 (A, B, C) u cymma 2.
e JHeprusa

O O O O

o EP+ (akTMBHanA aHeprua, notpebnsemas us cetn) — ana ¢pas L1, L2, L3 (A, B, C) n cymma 3.
o EP- (akTmBHan aHeprus, otgaBaemas B ceTb) — ana das L1, L2, L3 (A, B, C) M cymma 2.



o EQ+ (peakTnBHas sHeprus, noTpebaseman us cetm) — gns ¢as L1, L2, L3 (A, B, C) u cymma Z.
o EQ- (peakTuBHas aHeprus, otaaBaemas B ceTb) — gns ¢pas L1, L2, L3 (A, B, C) u cymma 2.
o ES (nonHas sHeprus) —sHeprus ana ¢as L1, L2, L3 (A, B, C) n cymmapHas L.
e TlapmoHukun U
o0 THD U (KoaddrUMEHT rapMOHUYECKUX UCKaXKeHn) — gna a3 L1, L2, L3 (A, B, C).
o Uh1..Uh40 (1...40-5 rapmoHMKK HanpsKeHuna) — ana ¢pas L1, L2, L3 (A, B, C).

B OKHe BblbOpa napamMeTpoB OTOGpaKalOTCA TO/MbKO Te NapameTpbl, KoTopble 6blin
3aperncTpupoBaHbi.

Ona obneryeHns opueHTaUmnm, U3 Kakmx nonen bbiiv BbibpaHbl NapameTpbl Ana rpadumka, nons
—&- | KaTeropum n Tuna O6yayT BblAENEHbI OPAHMXEBON PaMKOM, €CM OHW COAEpPHKAT KaKue-To
L | BblAeNneHHble napameTpbl.

Ecaun nonb3oBaTenb y¥Ke BblAeAUA YeTbipe napameTpa, TO NPU NOMbITKE OTMETUTb CaeayoLni
oTobpaXkaeTcsa OKHO ¢ coobuieHnem 06 orpaHNYeHNN MaKCUMaIbHOTO KOJIMYeCTBa NapamMeTpos

Ha rpadwmke.

OnucaHune OYHKLMOHAIbHbIX MKOHOK:

W Bbi30B BpemeHHoro rpadvka.

@ CHATME OTMETKM CO BCEX MEPEMEHHDbIX.

€, Bo3BpaTt B MeHI0 BpemeHHOI4 rpaduK — UHTEpPBa BpeMEHMU.
f# Bo3BpaT B r1aBHOE MEHIO PeXKMMa perucrTpaTopa.

c. Co30aHue u ynpaesneHue speMeHHbIM 2pahuKom

© wwass|aomos2e| [HI (@] 1@ IR x| W sscowone| | @
Ha okpane Beibop AakHbix AsA rpaguka sbibpate

Kategonia Typ Max & Min | Chwil .
aHHble AnA oTobpaxkeHnA Ha rpaduke:

S B Im :] @ AARIILIE A OTOOP Pa¢
f »

e B cronbue Karteropua BbIGpaTb HYXKHYIO

Prad v

Energie »

nosunymio, B ctonbue Tun BbiI6paTh Tpebyemblit
napameTp, a B nocinefHem cTonbue OTMETUTb

Harmoniczne U »
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- t:50Hz ™ @ detaultregisration
" ° 5 P e BbIbpaTb MKOHKY Wp.
MoasuTcA BpemeHHOM rpaduK. OH COAEPKUT:
e  CurHanbl BeAUYMH, BbIBPaHHbIX B MeHt0 Bbibop
® wazs|2owosa|  [H[&] 1@ ] x| W socowone| 3| @ AaHHbIX AnAa rpaduka;
e T[onsyHok M, - yKasaTenb MIHOBEHHbIX

1301:37.066

*0 i 067 3HayeHui. Monb3oBaTelb MOXKET NepemecTuTb
<«O» 150018
e ero B 1t060e mecTo Ha rpaduke;
o= 2 e IJTUKETKM OTAE/NbHbIX CUrHanNoB.. OHu
3 R A e 0TOOpParXKatoT MFHOBEHHbIE 3HAYEHMA NOKA3aHWU
«f »
gl o Lt el CUTHANOB,  COOTBETCTBYIOLIME  MOJIOKEHUIO
5o Q K K2 .
e nonsyHka M, Ha rpaduke. Kpome Toro,

NMPUKOCHOBEHUE K I3TUKETKE CKPbIBAET I'pad)MK,
KOTOprﬁ OHa npeacraBadaeT.



C NpaBoli CTOPOHbI 3KpaHa BUAHbI:
O® - Bpemsa Hauyana perncTpaumm.
* O . Bpems OKOHYAHMA PErUCTPaLIUK.
© - npoAOMKUTENBHOCTL PETUCTPALIMMN.
®© . BPeMs, COOTBETCTBYIOLLLEe MONOXKEHMNIO NoN3yHKa ¥, .

OnucaHne GYHKLMOHANAbHbIX MKOHOK:

§ 4 & MeHI0 aKTMBHbIX KaHanoB. Mpu BbIbOpe 3TOWM MKOHKWM OTKPLIBAETCA AOMONHWUTENbHAsA MaHe b
MEeHK C KHOMKaMun gna BKAKOYEHUA WU BbIKAKOYEHUA 0T06pa)Keva CUrHanoB, YCTAaHOB/NIEHHbIX B
ware @ AKTUBHbIM KaHa/ CUTHAAM3MpyeTCA LBETOM KHOMKMW.

Q, W3meHeHue macwTaba otobpaxkaemoro curHana. Mocne BbiGOpa MKOHKM PACKPLIBAETCA MEHIO C
onunAMmM:

@&, - nocne BbiboOpa 3TON MKOHKM, Nanbliem obBeauTe Ha rpaduke obnactb, KOTOpaa AOMKHA
6bITb yBenuyeHa. MpaduK yBENUUUTCA; 3aTEM €ro MOXKHO nepeaBuraTb NasibLLeM BBEpX,
BHM3 1 B CTOPOHbI

@, - nocne BbIGOPa 3TOW MKOHKM, rPAadUK YMEHBLUWUTCA CKaYKOM

(®) - BbIGOP 3TO MKOHKM 3aKpbiBaeT MeHI0 MaclwTabupoBaHus (MOKHO Takxe Bbibpatb Q)

K Menio napameTpos rpaduka nam tabamusl. Nocne sbibopa oTobparkaeTca AONOAHUTEIbHAA NAHENb
MEH!0, N03BOJIAOLLEE BbIOPATb OMMCaHME WKabl CNpaBa M c/ieBa oT rpaduKa. [1a 3Toro WwenkHuTe
COOTBETCTBYIOLLYIO MKOHKY C Ha3BaHMEM NapameTpa.

u

] - UKOHKA C Ha3BaHMEM eaMHULbl U3MEPEHUA NOSBUTCA TOrAa, Korga Ha rpaduKke ectb no
KpalHen mepe ABa MapameTpa C MAEHTUYHbIMW eguMHULAMU M3MepeHusa. Boibop Takol
WKOHKX BbI3OBET MaclTabuMpoBaHME CUFHANIOB C TaKOM e eAWHULEN M3IMepeHua U
NPUBAXKET UX K 0AHOM obweii WwKane (onncaHHOM oaHUM U3 obLMx napameTtpos). Cheayet
MMEeTb B BUAY, YTO €C/IN He NpuMeHaeTcs obLlwan WKana, To TO/IbKO OANH CUTHA, eANHULbI
M3MEPEHMA KOTOPOro NpmMBA3aHbl K OCK, MaclUTabupyeTca COOTBETCTBEHHO 3TOM LUKane, a
ero rpaduK agantupyeTca K pasmepy OKHA — fgpyrve, OarKe UMetowme O4MHAKOBYHO
eauHULY U3MEPEHMUSA, YIKe HeT.

4, - BO3BpaT K 3KpaHy Bbi6op AaHHbIX ana rpadumKa.

2] Caenatb CKpUHLWOT.

lpaduK Taxke MOXKHO MacTabMpoBaTb C MOMOLLBIO KecToB. YTo6bl ero yBenMunUTb, passegure
&
' | | B NpOTMBOMO/IOXHbIE CTOPOHbI fABa Nanbla, Kacalolumeca 3KpaHa). [nAa ymeHbleHua —
npubaunsbTe APYr K Apyry ABa Nanbla, Kacalolmeca 3KpaHa).

6.8.2 /ImarpamMMa rapMoOHHUK CUTHaJia

Ecnm B r1.5.8 war (3) BbiGpaHa MKOHKaA e TO OTOBPasMTCA 3KpaH Kak Ha Puc. 6.23. Paboyas obnactb
COCTOWUT U3 AMarpPaMmbl, MEHIO 3TUKETOK U MeHIO GYHKLMOHANbHbIX MKOHOK.

ITOT 3KpaH NO3BONAET MPOCMOTPETb 3HAYEHUA FAPMOHMUK HANPAXEHWM U TOKOB, YI/ZIOB MeXAy
rapMoOHMKaMM HanpsKeHUit U TOKOB, Ko3adduumeHTOB cosd 3TUX TOKOB M KoadpouumeHtoB THD.
FapMOHMKKM 0TOBparXKkatoTCsa B BUAE MMCTOrPaMmbl (MO YMONYAHUIO) UK B TabanyHoM popme.
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Puc. 6.23. TeKkywiune nokasaHUA — NpeacTaBaAeHne rapMOHUK B BUAE MTMCTOrPamMmbl

FMCTOrpaMmma CoAepKUT:
e [apMOHMKMK, KOTOpPble BblNK BbibpaHbl B MeHI0 Bbl6op AaHHBIX anA rpaduka;
e MonsyHok B - yKasaTenb MrHOBEHHbIX 3Ha4eHMWii. MoNb30BaTENb MOMKET NEpemecTUTb ero B
ntoboe mecTo Ha rpaduKe.

C npaBoii CTOPOHbI 3KpaHa BWAHbI 3TUKETKM OTAe/NbHbIX curHanos. OTobpaxkaeTca Ha3BaHue
rapMoOHUKM, a TaKKe e€ A0NA B OCHOBHOM CUTHa/ie ANA TeX rapMOHMK, Ha KOTOPbIe YKa3blBaeT NON3YHOK
M. Kpome Toro, HaxKaTue Ha 3TUKETKY, CKpPbIBAET COOTBETCTBYIOLLYIO €l AUarpammy.

OnucaHne GYHKLMOHANAbHbIX MKOHOK:

[u 4] MeHto akTMBHBbIX KaHanos. Mpu BbIGOpe MKOHKM OTKPbIBAETCA AOMOAHWUTE/IbHAA MaHEeNb MEHIO C
KHOMKaMM A1 BKAHOYEHUS WN BbIKNOYEHUA OTOBOpParKeHUs SAHHOW FapMOHUKM U NepeKoYeHUs
MeXAy npeacTaBfieHMEM TAapPMOHWMK TOKA M HaMNpAXKeHUs. AKTUBHbIM KaHan CUrHanusmpyetca
OpaHKEBbLIM LBETOM MKOHKU.

5% MeHio napameTpos guarpammbl uam Tabauubl. Mocne BbiGopa oTobpaskaeTcs AONOAHUTE/IbHARA
CTPOKa MeH!10, NPEeLOCTaBAOLLANA HECKOJ/IbKO HOBbIX OMLMIA:

la - CKPbITb/NOKa3aTb OCHOBHYIO FapMOHMUKY.

[V,A] - otobpaskeHne 3HaueHnit B abCoNOTHLIX eanHMULaX (BonbTbl 1 AMnepbl).

[%] - oToBpakeHue 3HaueHM B NpoLLEHTaX, OTHOCUTEIbHO OCHOBHOM COCTaBAOLLEVA.

@ - NepekayYeHne K TabamyHomy BUAYy rapmMoHuK (Puc. 6.24). B oTaenbHbIX CTPOKax Tabmubl
0TObpaXkatoTcA 3HAYEHUA TaPMOHUK (rapMoHMKKM Ao 40-ro psga M OOMNOJSHUTENbHO ANA
pexuma [%] — Takske KoadpPpuumneHT THD).

(®) - 3aKpbiTMe MeHIo.

4, Bo3BpaT K NpeabliayLemy sKpaHy.

2] CaenaTb CHUMOK 3KpaHa (CKPUHLWIOT).

£ Bo3BpaT B rNaBHOE MEHIO pPeXKMMa perncrpaTopa.
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Puc. 6.24. TekywmMe NoKkasaHuAa — NpeAcTaB/ieHNe rapMoOHUK B BUAe Tabimupl

6.8.3 KajabkyaaTOp CTOMMOCTH 3HEpPruu

a.

DYHKYUOHAbHOE onucaHue

Koraga cpean 3aperncTpmpoBaHHbIX U3MmepuTenem napameTpoB eCTb aKTMBHAA 3Heprua Ep, MOXHO

paccuMTaTb CTOMMOCTb 3/1EKTPO3HEPrnn no Tapudy, 3a4aHHOMY MNosb3oBaTenem. YTobbl nepenTn K

9KpaHy TapudukaTopa, HEOBXOAMMO B NAHENIM MEHIO Ha dKpaHe UTOroB pernctpaumn (rn.6.7 war (3))

Bbl6paTb MKOHKY . OTobpasuTca 3KpaH CTOMMOCTM 3SNEKTPO3HEeprMn, Kak Ha Puc. 6.25.

MpeacTaBneHHbIe Ha HEM Pa3fesibl NOKa3bIBaloT:

Bpemsa peructpauumn — @ » Hayano, # Q@ KOHeL U <@» NPOLOIKUTENbHOCTb perncrpaumum. B
nocneaHen CTpoke oTobparkaetca <@ 4AUTENbHOCTb PErncTpaLLMm, KoTopan aHaAU3MpyeTca Nno
anroputmy TapudukaTopa (nosiHble nepuoapl arperauuum). ANropuTm Mo3BoJsIAET paccyuTaTb
CTOMMOCTb 3/IEKTPOIHEPIUM TOJIbKO 3a MOJIHbIA MHTEpPBas PerncTpaLmmM M HeT BO3MOMKHOCTU
BbIGpaTb APYroi NPOMEKYTOK BPEMEHM;

dHeprua — B 3TOM nose oTobparkaeTca 0bLLan akTMBHAA SHEPruA B KMI0OBaTYacax, HacUMTaHHasA
B aHa/IN3MPYEMOM UHTEPBAIE BPEMEHMU;

Tapud KpyrnocyTouHbliA — B 3TOM YacTu oTobparkaeTcs obuian sHeprua B BbibpaHHOW BantoTe B
ofHoTapudHOM BapuaHTe. Tapud 3Toro TMna npeacraBnseT coboi NMOCTOAHHYIO CTaBKy 3a 1
KBT*4, HE3aBUCMMO OT BPEMEHU CYTOK M AHA Hepgenu. Tun Tapuda (MoKeT 6biTb U3MEHEH
nonb3oBaTesieM) oTobparkaeTca CBepxy;

Tapud 30HaNbHbIX — MOKasbiBaeT CTOMMOCTb 06LWell sHeprMn B BbiIGpaHHOW BanloTe B
MHorotapudHom BapumaHTe. Tapud 3TOro TUMNa MO3BOMAET HA3HAYUTb ABa MOCTOSAHHbIX
WHTEpBa/ia BPEMEHWN CYTOK, B KOTOPbIX AENCTBYIOT He3aBMCUMMble CTaBKM 33 1 KBT*u u TpeTbio
CTaBKy, MPUMEHAEMYyI0 B OCTa/sibHOe Bpema CcyToK. Tun Tapuda (MoxKeT 6biTb M3MEHEeH
nonb3oeatesieM) oTobparkaetca cBepxXy. HacTpoilka napameTpoB CTaBOK U TapudHbIX 30H
OCYLLECTBNISIETCA HA NaHenn KoHourypauumn Tapudukartopa.

Echn nonb3osaTenb paHblwe He WCNO0MAb30Baa WANM He W3MEHAN HaCTpOﬁKM Tapmd)MKaTopa, TO

perncTpaTop MCNo/sib3yeT HAaCTPOWKM NO YMOMYaHMIO. HacTpolkm TapudukaTopa MOMKHO M3IMEHWUTb,

BbI6MPan MKOHKY S§.
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Czas rejestracji Energia Taryfa catodobowa Taryfa strefowa
\ C11 | | C12 |
[kWh] [PLN] [PLN]

Q@# 2017-03-03 16:26:00
»Q 2017-03-0613:22:34
4@» 2d 20g 56m 33s

(@ 2420g 53m 59 288.3 91.25

A U:230.0V A f,:50 Hz Tn @ 1-ph-test-config

K - ke f

Puc. 6.25. OKkpaH pe3ynbTaToB TapUPMKaTOpPa SHEPTUN

OnucaHne GYHKLMOHANbHbIX MKOHOK:

3% Nepexopa kK naHenu KOHPUrypauum TapudmKaTopa sHeprum.
4, Bo3BpaT K NpeablayLiemy sKpaHy.

2] CaenaTb CHMMOK 3KpaHa (CKPUHLIOT).

£ BosBpaT B r1aBHOE MEHI0 peXnma perncrpaTopa.

b. KoHdpu2ypayusa mapudukamopa s3Hepauu

HacTpolikn TapuduMKaTopa MOXKHO JIerko W3MEHWTb, npucrnocabamMeas K WHAMBUAYANbHbIM
notpebHocTAM. KanbKynaTop NO3BOAET PACCUUTATb CTOMMOCTb S/IEKTPOIHEPTUM MO ABYM Tapudam:
e Tapud KpyrnocyTouHbii — B 3TOWN npocTteiweln popme Tapuda 3a BeCb McCaeayeMbli Nepuog,
OeNcTBYeT OfHa CTaBKa 3a KaXKAbl HAaCUMTAHHbIA KMNOBATTYAC, HE3aBUCUMO OT BPEMEHM CYTOK
W OHA Hepenw;
e Tapud 30HanbHbIN — 60s1ee pa3BUTbIN Tapnd. OH NO3BOAET YCTAHOBUTb TPU PAs/INUHble CTaBKM,
KOTOpble AEeNCTBYIOT B APYrMX UHTEPBANAX BPEMEHMU:
o CraBKa 30Hbl A — MOYXHO BBECTM CTOMMOCTb 1 KBT*4 gna nepBoro nHTepBana BpemeHu CyTOK
(Hanpumep, gHeBHas cTaBKa),
o CraBKa 30Hbl B — M0OXXHO BBECTU CTOMMOCTb 1 KBT*Y An1a BTOPOro MHTEpBana BPEMEHMU CYTOK
(Hanpumep, HOYHas cTaBKa),
o CraBKa 30HbI C (MHTepBabl BpEMEHU, HE OXBayeHHble 30Hamu A u B).

HacTpoliku Tapudukatopa bbinn pasgeneHbl Ha ABa sKpaHa (Puc. 6.26 u Puc. 6.27). MNepBblii 3KpaH
No3BOISIET CKOHOUTYPMPOBATh CleAyIoWME NapaMeTpbl:
e BanoTa — MOXXHO BbI6paTb M3 CNMCKA HECKOAbKUX NpegonpeaenéHHbix santoT (PLN, EUR, USD, RUB,

INR) nnu 3agatb cobcTBEHHYIO ([0 YETbIPEX 3HAKOB), OTOBPArKaeMYLO B CMMUCKE B NOC/eAHEN CTPOKe
M OTMEUYEHHYIO 3Be304KoM (*).
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'ﬂ Taryfikator energii - Ustawienia

Waluta Taryfa calodobowa Taryfa strefowa
Nazwa

| c12 |

Nazwa Stawka strefy A
c11 | v A

PLN | h4 Stawka calodobowa Stawka strefy B
v 0.3133 A v A

E— Stawka strefy C
v 1 0.2637 [ a

A~ §,:50 Hz “7“ @ default registration
L |== = L H L1

Puc. 6.26 Tapuduratop sHeprum — HacTpoiikm

e [1nA KpyrnocytoyHoro Tapuda:

o HasBaHue KpyraocytouHoro Tapuda (no ymonuanumio C11) — nocne Bbibopa nons
MMeHM, OTobpayKaeTcs NaHeNb AN PefaKTUPOBaHUA.

o KpyrnocytouHaa crtaBka — cToMMOCTbl KBT*4 anekTposHeprum ans KpyraocyTo4HOro
Tapuda. [llocne BbibOpa MNoOAA CO 3HAYEHMAMM, OToDOparkaeTcs naHenb AA
pefakTMpoBaHMA. 3HAYeHMA MOMHO M3MEHUTb TaKKe C MOMOLLBbIO MKOHOK |vi4.
3HayeHMA CTAaBOK MOXKHO BBECTM C TOYHOCTbIO A0 YeTbIpEX undp nocsae 3anaTon.

o [1nAa 30HanbHOro Tapuda:

o HassaHue 30HanbHoro Tapuda (no ymonyanuio C12).

o CraBKa 3a 1 KBT 30HbI A (OpaH:KeBblii UBeT).

o CraBKa 3a 1 KBT 30HbI B (rosiy6oi1 user).

o CraBKa 3a 1 KBT 30HbI C (B Apyrve nepnogbl CyTOK).

NHTepBanbl BPEMEHW CYTOK, KOTOpble COOTBETCTBYIOT 30Ham A, B u C, KOHOUIrypupytoTca Ha BTOPOM
dKpaHe HacTpoeK TapuduKkatopa (Puc. 6.27). Ero rnaBHbIMM 31e€MEHTaMKM SBAAKOTCA MOJOCHI,
npeacTaBAsAoWMeE Lenble CYTKU, pasaenéHHble Ha 15-MUHYTHble 610K,

B ynpowieHHOM BapuaHTe 3T }Ke NapameTpbl 30H NPUMEHAIOTCA ANA BCeX AHelM B Heaento (ToNbKo
KOMMAEKT C MKOHKOM1Y). OAHaKo, eCAM BO3HWMKNA HeobXoAMMOCTb CKOHUIypMpoBaTb Apyrue
MHTepPBa/ibl BpeMeHU A/1A BblbpaHHbIX AHel (Hanpumep, cyb60Tbl U BOCKpeceHbsa), To nocne Bbibopa
Nnosa B HWMKHEN NEeBOM YacTM OKHa, pasbsokupyeTcsa BTOPOi Habop WHTEPBANOB BPEMEHM,
0603HaYEHHbIN MKOHKO 9. HeobxoanMo BbiGpaTh, B Kakne AHU HEeAENN AO/IKeH AeiiCTBOBaTb BTOPOM
Habop, oTMeYan Noss BbIbOpPa COOTBETCTBYIOLMX AHEN Heaenu.
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ﬂ Taryfikator energii - strefy rozliczeniowe

Pon. Wit Sr. Czw. Pt. Sob. Nie.

{9 W ] W vl W L L

Pon. Wi, §r caw. Pt. Sob. Nie.
2® J (| L J J ] v
7 = Jross-2200
A~ 1,:50 Hz N @5 default registration
< = « H #

Puc. 6.27 Tapudpukatop sHeprMm — HaCTPOMKa PacYETHbIX 30H B 30Ha/IbHOM Tapude

MHTepBaJ'IbI BpeMeHU 30H AnB (COOTBETCTBEHHO OpaHXeBoro 1 FOHVGOFO LI,BETa) MOXHO U3MEHUTb!

e Haxmman Ha cepeanHy nHTepBana, CABUraTb BeCb MHTEPBaI UK
o [IpuKacaacb M nepemewas NeBbIn nAn I'IpaBbIﬁ Kpaﬁ UHTEPBA/Za, U3IMEHUTb TeEM CaMbIM

BpPeMeHHbIE rPaHMLbl PACYETHOM 30HbI.

Bpemsa Hauyana M OKOHYaHMA OoTobpaxkaeTca B cpedHel yactu uHTepsana. lNpuHAToe paspelueHue

BpeMeHU CoCTaBnAeT 15 MUHYT. MMHMUMaNbHaA 4ANTENbHOCTb BpeMeHU NHTepBasia - 3To 2 yaca.

OnucaHne GyHKLMOHANAbHbIX MKOHOK:

< [y Nepexop mexKay AByMA aKpaHaMK KOHOUrypaumm TapuouKkaTopa.

«

H
ft

Bo3BpaT K aKpaHy pesynbTaToB TapuduKaTopa. EcmM HacTpoKKM BbIM U3MEHEHbI U COXPaHEHbI, TO
pe3yabTaTbl CTOMMOCTU SHEPrMM By ayT aBTOMaTUHYECKM NepecinTaHbl U MOKasaHbl.

CoxpaHeHune HacTpoek TapuduKkaTopa B NamaTK perncrpartopa.

Bo3Bpar B r1aBHOE MEHIO peXxnma permcrparopa.

&~ |HacTpoiikn saBnstoTcA 06WMMKM ONA  BCEro perucrtpatopa (He CBA3aHbl C KOHKPETHOM

~ | peructpaumen).

6.9 KAJIbKYJIATOP IIOTEPb SGHEPTUHU

6.9.1 ®@yHKIMOHAJbHOE ONIMCaHUEe

B aTOM peXxmme MOXKHO OLEeHUTb NoTepu aKTUBHOM MOLWHOCTHN U CBA3aAHHbIE C HUM y6bITKM no npunynHe

NAOXOro KayecTBa INEKTPONUTaHUA. DKpaH aHaM3a NoTepb nNpeacTasseH Ha Puc. 6.28.

AHann3 MOXKHO BbINOJ/IHUTbL 3@ Kenaemblit OTPE3OK BPpEMEHMN.
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Kalkulator strat - @

Popt <0.001 w o <0.01
Pas <0.001 w Cais <0.01
Put <0.001 W By <001
Prea <0.001 W Crea <0.01
- <0.001 - Cyr <001 PLN/Godzina

Piat <0.001 W Ciot <001 PLN/Godzina
Pea <0.001 W Ceay <001  PLN/Godzina
"‘ Godzina ) Dzien ) Miesiac ) Rok
A~ f,:50 Hz .ﬁ“ @ default registration

Puc. 6.28 AHann3 noTepb 3/IeKTPO3IHEPrnn

NapameTpbl, Nognexallne aHaamsy:

Popt MOTEpM MOLLHOCTM Ha COMNPOTUBAEHUU Copt CTOMMOCTD, CBA3AHHAA C NOTEPAMM Popt.
npoBoAoB (MpM AONYWEHUU OTCYTCTBUA
BbICIUMX TAPMOHMK, aCMMMETPUU U
PEaKTUBHOWN MOLLHOCTM).

Pgis MoTepwn, Bbl3BaHHbIE BbICLLMMM Cyqis CTommocCTb, cBA3aHHAA € NoTepAMMU Pyjs.
rapMOHUKaMU.
Punb [MoTepu MOLLLHOCTH, BbI3BaHHblE Cunb CTOMMOCTDL, CBA3AHHAA C NOTEPAMM Pynp.

HECUMMETPUEN CeTu.
Prea MoTepun MOLLLHOCTH, Bbl3BaHHble Ciea CTOMMOCTb, CBA3AHHAA C NOTEPAMM Prea.
NPUCYTCTBMEM PEAKTUBHOM MOLLLHOCTH.

Cot CronmocrTb, CBA3aHHaA c HU3KUM
KoaddpuumeHToM MouwHocTM (6onbluan
0017 PEaKTUBHOM MOLLHOCTH).

Pwt  WToOrosble notepu (cymma Ciwot CTOMMOCTb, CBA3AHHAA C NOTEPAMM Prea.
BblLLEYKa3aHHOro).

Psav MoTepn, KOTOPbIMM MOXKHO OrpaHUYNUTb Csav  CTOMMOCTb, CBA3AHHAA € NOTEPAMM Psay.
ynydywieHne KadecCTBeHHbIX MNapameTpoB
(Hanpumep, KOMMEHCAuMsA  rapMOHMK,
NMKBUAAUMA aCUMMETPUK), BbITEKatoLMe
M3 COOTHOLWEHUA:
Psav:Ptot'Popt

®uHaHCOBblE MOTEPU MOYKHO OLEHWUTb Ha OCHOBaHMM TEKYLLUMX NMOKa3aHWii, 33 OTPE30K BPeMEHH:
®  OOMH yac;
®  OOWH fieHb;
®  OAMH MecAal,;
® OOMH rog,

AKTMBaAUMA OOHOWN M3 BblllenepeYncaeHHbIX onuui ( - @ ) npuBedéT K Tomy, yTo Tabauua byaer
oTobparkaTb AaHHble, COOTBETCTBYIOLLME CAenaHHOMY Bblibopy.

OnucaHne dYHKLMOHANAbHbIX MKOHOK:

% MNepexoa k naHenu KOHGUrypaLmm KanbKynaTopa noteps (rn.6.9.2).
2] CaenaTb CHUMOK 3KpaHa (CKPUHLLOT).



4 Bo3BpaT B r/1aBHOE MEHIO peXXMMa perncTpaTopa.
6.9.2 KoHdurypanusa KajJbKy/JasTOpa NoTepb

Mocne BbiIbOpa MKOHKK }ﬁ, OTKPOETCA KOHPUIYpaLMOHHasA NaHeb KasbKyaAaTopa, NpPeacTaBNeHHas Ha

Puc. 6.29 1 Puc. 6.30. MOHO NepekoYaTbCa MeXKay 3KkpaHamm ¢ nomoLbio nkoHok <] 53).

o &
® 16117:59 | 2018-07-20| ‘ x| © | a Fx | il 1.868wolne| X | @
Ustawienia kalkulatora strat energii ®
Parametry przewodow
Przewod Liczba Przekréj [mm?] Dtugosé [m]
L V{ 3 }A V{ 16.00 }A
V{ 800.00 }A
N v 1 }A v{ 16.00 }A
\6‘ Miedz 0.0196 Omm?2/m
i Aluminium 0.0320 Omm?/m
A £:50 Hz VA @ 2018-07-20 16_36_05_settings
<< = « 11

Puc. 6.29 AHanu3 notepb sHEPUM — 3KpaH KoHdUrypaumm 1

Ha nepBom akpaHe Heo6xoAMMO 3a4aTb NapameTpbl Kabenn, KoTopblii NoABepPraeTca aHaAusy, T.e:
e [1na ¢asosbix NnpoBogos L:
O KOJIMYECTBO Xun gaHHon ¢asbl.
O CceYeHue Knn B Mm>.
e [1nA HelTpanbHbIX NpoBoaos N:
O  KOJINYECTBO XWUA HelTpaneil.
O CeYeHME KU/ B MM>.
e [lnnHa paccmaTpuBaeMOM IMHUN B METPaX;
e Martepuan AMHUM — Mesib UNN aTIOMUHWIA.

Ha ocHoBe 3TUX NapaMeTpoB Ka/ibKyJIATOP PACCYUTAET NOTEPU MOLLHOCTU B aHA/IM3UPYEMOM IMHUM,

® 16:19:01 | 2018-07-20 | ‘g‘ | @ | ] Fx| [l 1:868woine| Nl @)
Cena energii
Wartosé Waluta

Energia czynna v 0.000020 A
Energia bierna (PF 20,8) ¥ { 0.000020 } - ‘ PLN
Energia biema (PF < 0,8) ¥ { 0.000050 } —

A £:50 Hz VA @ 2018-07-20 16_36_05_settings

< = L) 1t |

Puc. 6.30 AHanM3 noTepb sHEPUM — 3KpaH KoHOUrypaumm 2

Ha BTOpom 3KpaHe HeobxoAMMO 3a4aTb NapaMeTpbl, onpeaenstoume GUHaAHCOBbIE NOTEPU, TO eCTb:
e CroumocTb 1 KBT*4 aKTUBHOM 3HEpPrUK;



e CrommocTb 1 KBT*4 peaktuBHOM aHeprum npu KoadpouumeHTe mowHoctn PF 2 0,8;

e CrommocTb 1 KBT*4 peakTuBHO aHeprum npu KoapouumeHTe molHoctu PF < 0,8;
e Bantora.

Y106bI UI3MEHUTL BaNOTY HEOOXOAUMO:
e KoCHyTbCs NoAA ¢ Ha3BaHMEM TEeKYLEeN BantoTbl;
e BBecTu HOBY!O Ba/IIOTY C MOMOLLbIO SKPAHHOW KNaBuaTypbl.

OnucaHne GpYHKUMOHANbHbIX MKOHOK:

< > Nepexon meKay ABYyMA 3KpaHAMM KOHOUTYpaLMK KaNbKynaTopa.

4, Bo3BparT K 3KpaHy pe3y/nbTaToB KanbKyaaTopa. ECAM HACTPOMKKM BbiIM U3MEHEHbI U COXPaHEeHbI, TO
pesynbTaTbl 6yAyT aBTOMATUYECKW NepecymTaHbl U NOKasaHbl.

e CoxpaneHune HacTpoek KanbKynaTopa.

£ Bo3BpaT B rN1aBHOE MEHIO pexKMma perncrpartopa.

7 NAMATDb UBMEPUTEJA

7.1 TAMATH U3BMEPEHUH

7.1.1 HacTpouku namMATH

® 15:50:45 | 2018-11-13 | W aros| -llII | o4 @ ¥
Pomiary I\ /2 ’
automatyczne ’I\ '!-J\.- Eomiary
@ "f B rnaBHOM MeH!0 BbIGpaTh
Rejestrator & Pamieé o
Hactpounku.
Ustawienia >‘ g L:::::::Sje 2
@ Ustawienia 'Rm e BbibpaTb HacTpoiiku namaTy.
pamieci PN
MNoasaTcA aBa napameTpa.
® 13 sz.ulzms‘nrzs' N ‘ -ll“ |mn:~u D ¥ o
* 3aBoackue WacTPOViKu — BO3BPAWAET NaMATL
nameputena B HaCTpOVIKM namatn  no
ymondaHuio. Mocne Bbibopa noasuTca npocbba
® 0 noATBEPKACHNM.
e dopmaTtupoBaHuMe KapTbl. Mocne Bbibopa
noABuUTCA I'IpOCb6a noaTeepaunTb, 4yTO
- P nosib3oBaTeslb Xo4yeT oTPopmaTUpPOBaTb KapTy
SD.

OnvcaHve GYHKUMOHANbHbIX MKOHOK:
@ Bo3BpaT K NpeaplayLiemy sKpaHy.
£ Bo3BpaT B rnaBHOE MeH!o.




7.1.2 OpraHusanusa naMAaTH

MamaTb pe3ynbTaToB M3MEPEeHUn nmeeT ApPeBOBUAHYIO CTPYKTYpy (Puc. 7.1). Monb3oBaTenb MOKeT
3anuncaTb B Hei HeEOrPaHMUYEHHOE KOJIMYECTBO K/IMEHTOB. B KaXKA0M U3 KIMEHTOB MOXKHO cO3AaTb Ntoboe
KOJIN4eCTBO 06BbEKTOB C NogobbeKTamu.

KnuneHT 1
L+ Jlokanuaaums 1
= Touka usamepenus 1
L Mamepenuel

L+ Namepenme2
L

L+ Mamepennen

— Touka M3mepeHus 2

L N3amepenvel
L Uamepenne2
L+ Mamepenuen

L Touka namepeHus n

L Wamepenne1
L+ Mamepenne?
I_. an

L—» WamepeHnen

L Jlokanusauus n
L+ Toyka usmepeHnus 1

L Uamepernel
L Wamepennen

L+ Touka U3MEpPeHUs n
L MamepeHrue1
L Mamepenne2
Ly

L Wameperuen

Puc. 7.1. CTpyKTypa namATn nsmeputenn ana oTAeNbHOro KAneHTa

a. OcHoebl Hasu2ayuu no merro lNMamame

® 15:50:45 | 20181113 | [ .llII | 0% @ ¥
M Menugiowne @
Pomiary Iy '\ /A ) .
automatyczne ’@ "j” Pomiary
@ '\» B rnaBHOM MmeH!0 BbIGpaTb
Rejestrator & Pamieé
@ MamAarb.
Ustawienia >s« e :::::::lfje o
MNoABMTCA NaHeNb yNpaBAeHUA MaMATbIO.
'“""”""“'“‘ Bl [ m OnucaHve PYHKLMOHANbHBIX MKOHOK:
T | MNo3numa HeakTnBHa.
Octas] - petauiclient & Mo3numsa akTMBHa.
@ Client . 48 Bo3BpaT K NpeablayLiemy SKpaHy.
1 Email Numer telefonu o o
" ‘7%”9' = ® Mepexop, Ha 6onee HU3KUIA YPOBEHb aKTUBHOW (v)
Osoba kontaktowa I_I O3M L'|M M .
= « epexoa K AepeBy KaTanoros aKTUBHOTIO
« = - b: 1
(v )knmenTa.

£} Bo3Bpat B rnaBHoe MeHI0.
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4 Kiienci
Lista klientow -

Default
Client

Client

DefaultClient

B |l | @ ¥

Nazwa

Sonel

Adres

Wokulskiego 11 58-100 Swidnica

Che[‘lt -I Numer telefonu
1 bok@sonelpl 748583800
- Osoba kontaktowa
clil Sonel v 1 Kowaiska
v s | a i | ®
s
s
® 135501 | 20180723 | i | .Illl | 100% ¥
M Lokalizacje i punkty pomiarowe [©]
Sonel /
E——]
[ DEFAULT_LOCATIO
N
lok2 loc1.3 I N

« = - #
® 13553 | 20180723 | i | .Illl | 100% ¥
M Lokalizacje i punkty pomiarowe
Sonel / [loc1.3/ |loc1.32/

Lokalizacje Punkty pomiarowe
ppl { MeasuringPoint1 ‘
-« - #

il * 3anucb akTMBHOM NO3ULMK Ha KapTy NnamAaTth SD.
B&PackpblBatoleecs MeHI0 YNpaBAEHUA aKTUBHOW
nosuymei.

Onucanue OYHKUMOHANbHbIX MKOHOK B MeH

pPeEAAKTUPOBAHUA:

4 [o6aBneHne HOBOIO K/MeHTa.

& PefaKkTpoBaHMWe aKTUBHOTO KAMEHTA.
Q, Pexkvm noucka (rn.7.1.4).

i YZaneHve akTUBHOTO KAMEHTA.

(%) 3aKpbITEe MEHHO.

YTobbl nepeliTh Ha 60nee HU3KUII ypoBeHb Jepesa
KaTasnoros, Heob6xo4MMO:
e AKTMBMPOBATb HYKHYO No3numio
(>
e BbibpaTb MKOHKY Bp.

e [1na nepexozia Ha 6onee BbICOKUI YPOBEHD
[AepeBa KaTanoros, BbI6paTh MKOHKY 4 ;

e YT06bI NEPENTN HAa HECKOJIbKO YPOBHE Bbille,
BblbepuTE MMA HY}KHOTO KaTasiora Ha BepxHeW
NMaHean HaBUrauum.

b. [obasneHue Hoso20 depesa usmepeHuli

® 13:56:02 | 2018-07-23 |
M wienci
Lista klientéw

Default
Client

Client
1

DefaultClient

Client 1

clil Sonel

Wl [ oo @@ ¥
[©)

Nazwa

Adres

Humer telefonu

Osoba kontaktowa

+ Q

® 1356:22 | 2018-07-23 |

M oodawanie kiienta

1]

Adres Miasto

Numer telefonu E-mail

N |l oo @ ¥

Nazwa
Kod pocztowy

Osoba kontaktowa

C NOMOLLbIO MKOHKKN 4= 006aBUTb HOBOTO K/IMEHTA.

MPUKOCHYTbCA M 3aNOJIHUTb HY)KHbIE NOASA HA 3KPAHHOWN
KnasuaTtype:
e |D KnneHTa;

o Umsa;
e Appec;
e [opog;

e [loyTOBbIN MHAEKC;
e Homep tenedoHa;
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™ Dodawanic kiienta
]
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6

Nazwa

Sonel S.A

BBeCTM MMA C CEHCOPHOM KNaBuaTypbl.

PYHKUNM CUMBOOB:

v MPUHATUE M3MEHEHUIA U Nepexop K wary (4)

OTKNOHEHME U3MEHEHMIA 1 BO3BPAT K wary (2)

e Haxmute  MKOHKY

B ana

coxpaHeHua
U3MEHEHUN;

e [lpou3oMaET BO3BpPaT B MeEHK ynpasBaeHuA
KANEHTaMM.

e HaaTMeM aKTMBMpOBaTb BbIGPAHHOMO KAWEHTa
( [2>w)

Adres Miasto Kod pocztowy
Wokulskiego 11 Swidnica 58-100
Numer telefonu E-mail Osoba kontaktowa
+48748583800 boki@sone pl Jan Kowalski
. B L. 4
(© 135835 | 2018-07-23 | B .Illl | 100 G ¥
M Kienci ©)]
Lista klientow - e
r Sonel S.A
Default .
client | DefaultClient P
Cl ient . ‘Wokulskiego 11 58-100 Swidnica
Client 1
1 Email Numer telefonu
: bok@sonel i +48748583800
cliz | SonelSA. | ¥
0Os0ba kontaktowa
CII] SOHEI Jan Kowalski
am
@ v - - L. §
(© 135851 | 2018-07-23 | B .Illl | 100 G ¥
M Lokalizacie i punkty pomiarowe ©)]
Lokalizacie
DEFAULT_LOCATIO
L N L
-n
. H L. 4

e BblbpaTb MKOHKMK

2@ Y &' 0na pepakTMpoBaHuA
OaHHbIX;
JanvHenwmne aencTemns
@e®;

Ona nepexopa Ha 60see HU3KMA  YPOBEHb
Aepesa, Heobxo4MMO:

no

dHa/IOTM4YHbI  Waram

O  [OTPOHYTbCA 3TUKETKU HY»KHOM
nosuuuu.

O  aKTMBMPOBATb HYXHbIM MYHKT 1 BbIGPATb +.

Co3gaHue HOBOro K/AMeHTa npmneoanUT K Ha3Ha4eHUto

MeCTa Mo YMOJIHaHUIO AN U3SMEPEHUA.
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Y106bl J06aBUTL HOBOE MECTO HE0bX0AMMO:

]
[ DEFAULT_LOCATIO|
+ Q

Ha)kaTvem akTneMpoBsaTb ctonbel, Mecrto;

BB DPacKpbiTb  MeHI0

penakTMpoBaHuA 1 BbiIGpaTh = ;

T ® o /[leiicTBOBaTb aHANOMMYHO, Kak B Wwarax 2(Q3).

(© 13:59:30 | 2018-07-23 |

M odawanic lokalizaci
]

lok3

Adres Kod pocztowy

E-mail Numer telefonu

S I X
@

Nazwa

B none MmAa MOXKHO 334aTb CNMCOK MMEH AanA

noc/seayoULero UCnob30BaHuA.

Osoba kontaktowa

© 13:59:59 | 2018-07-23

Lista nazw zdefiniowanych

loc1.1

1005 @ ¥

Nazwa

loc1.3

Ok — NpUHATL BCE U3MEHEHMUS.

NO3MNLMUIO B CNUCOK MMEH.

il YAAanUTb Nms.

“ Nokanusaumu agepesa (

MPUKOCHYTLCA K MO0 CO3AaHWA HOBOTO MMEHM
¥ NPUCBOUTb €ro, TaK e Kak B ware (3).
C NOMOLUBIO UKOHKM 4 [063aBUTb CO3AAHHYIO

BbI6paTb HY*KHbIA NYHKT M C MOMOLLBbH MKOHOK:
& OTpefaKkTUpoBaTb UMS.

Haxatnem nPnUCcBOUTbL MeCTO W3 CMUCKa 3aAaHHOl\;1

OTMmeHa — OTMEHUTb U3MEHEHMUA.

loc1.2
loc1.3 v + ¢ | @
owa
— o 0k || @ anui
- B ————1—
© 14:rm‘.13| 1u15-07-13| [ | -llll | 100% L
M oodawanie lokalizacji
[+ Nazwa
lok3 loc1 3 b
Adres Kod pocztowy Miasto
L]
E-mail Numer telefonu Osoba kentaktowa
. | d |
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lok3 | loc1.3 N

U3MEHEeHUN;

NNOKaAn3saunamum.

kB Ana coxpaHeHus

Mpon3oMAET BO3BpPaT B MEHIO YNpaBiAEHUSA

o AKTUBMPOBATb HYXKHYIO IoKanusaumio (> &);

Bbibpate ®p, uTOObI
YpOBeHb Aepesa.

nepenTn Ha HWKHUM
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MoABUTCA IKPaAH IOKANU3ALUUN U TOYEK U3MEPEHMUA.
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Lokalizacje
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® 140211 | 2018-07-23 |

M Dodawanie punktu pomiarowego

] Nazwa

Producent

Rok produkcji

Haxatnem dKTUBUNPOBATb CTOI16€LI, Mecro;

C NOMOLLbIO UKOHKM g@ PACKPbITb MEHI0

peaaKkTMpPOBaHUA U BbI6PaTb ==;

[eicTBOBaTb aHaNOMMYHO, KaK B Liarax "

®®W.

AKTUBM3MPOBATb HYXHYIO NoKanusauuio (| | =

).

HaxkaTb MKOHKY Bp OnA nepexofa Ha HUXKHUMK

YPOBEHb MEHIO.
B cnyyae HeobxogumocTu

@26.

C nomowpio WKOHKM ga

pefaKTMpoBaHUA U BblbGpaTh:
& ONA pefaKkTUpoBaHus
(Kak B warax (8)9)19).

NOBTOPUTb LWarun

PacKpbITb  MEeHH0

NNOKan3aumm

Q. AnA BXoaa B perkum noucka (rn.7.1.4).

I AnaynaneHus.

AkTvBMpoOBaTb cTon6el, ToukU usmepenmna (| |

> )

L 1L}
C nomowpio WKOHKM ga
penaKkTMpoBaHUA UM BblbpaTb

PaCKpbITb  MeHIO

+, YTObbI

£,06aBUTb HOBYIO TOUYKY M3MepeHus (war (19)).

MPUKOCHYTLCA M 3aMOJIHUTL C 3KPAHHOM KaaBMaTypbl

HYXHble NonAa:

[ )
Wl | oo @
©)]

Opis

Model Numer seryjny | Cykl pomiarowy

™ 14 | Moc

R

ID TOYKu;

Nmws;

OnucaHue;
Mpownssogutens;
Mogens;

CepWuiiHbIli HOMep;

Lnkn nsmepeHuns;

o4 BbINYCKQ;

Knacc 6esonacHocTu;
HomunHanbHOe HanpAXeHue;
HOoMWHaNbHbIN TOK;
HomuHanbHaa MOLHOCTb.
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ppl | MeasuringPoint1 | «

T

#

OnuncaHre MKOHOK B MEHI0 peaaKTMPOBaHUA:

Job6aBneHune HOBOM TOUKMU.
PefaKkTMpoBaHWe aKTUBHOM TOYKM.
Pexum noucka (rn.7.1.4).
YaaneHue akTUBHOM TOYKM.
3aKpbITMe MEHIO.

Bo3Bpar K npeplayLiemy 3KpaHy.
CoxpaHeHne U3meHeHu.

T *+®E 0N +

Bo3BpaT B rnaBHOE MeH!I0.

| | NUCKNHDYEHNnEeEm dBTOMaTU4eCKoro

CONPOTUBNIEHUSA).

7.1.3 3anuce pe3yJibTaTa U3MEPEHUS]

© 1s57:51 |zma-o7»2n| N | -llll | 92% @RIy
@

B Zorenon Voo

GOTOWY! 2018-07-20 15:55:07 R

©
@ Zipe=3,14Q =724 W

=3,140Q
X, =0,070Q
ULpe= 2405V
=50,0 Hz

In=50,0A
Uwpe = 2402V m«, (un) f
f=50,0 Hz e hm
L] =] @
® 15:58:08 | 2018-07-20 | i | .|l|| | 92
Pk zapisywanie wyniku pomiaru @
@ ‘ loc1.3.1 l
loc1.3.2
p - HH L

Touka namepeHnAa CoxpaHeHa.

B ogHy Adyeiky ctonbua TOYKM M3MepeHUA MOXKHO 3anucaTb Pes3ybTaTbl W3MEpPEHUH,
BbIMNO/IHEHHbIE AR BCEX U3MEPUTENbHbIX QYHKLMIA.

B namsaTb MOMHO BBECTU TOJIbKO pe3yabTaTbl U3MEPEHUI, 3anyckaembix KHonkol CTAPT (3a
06HyneHuA npu HM3KOBO/IbTHOM n3mMepeHum

B namATK coxpaHseTca Habop pe3ynbTaToB (OCHOBHOW M AOMNOAHUTE/NbHBIN) AaHHON GYHKUMM
N3MepEeHUsA, YCTaHOB/IEHHbIE NAapaMeTPbl U3MePEeHUa, 4aTa U BPems BbINOJHEHNUA U3MEPEHUSA.

e [ocsie BbINOJHEHUSA U3MEPEHUA BbIOPaTb MKOHKY

B

MNoasutcA MeHto 3anucb pe3ynbTaTos

M3mepeHus (MEHIO 1 ynpaBieHMe TaKoe e Kak
B rn.7.1.1).

BbI6paTb HYXKHYIO IOKA/IM3aumio;

B cnyyae HaobxoaMMocTM co34aTb  HOBYIO
JIOKanM3aumio B COOTBETCTBMMU C pasgenom b
rn.7.1.2.
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P zapisywanie wyniku pomiaru
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@ ‘ loc1.3.1 ‘ p01 Point 01 v .

‘ loc1.3.2 ‘

-« - H ] =

JNOKaIn3auunn
namepeHna nam co3aaTtb HOBYHO B COOTBETCTBUN

c pasgenom b rn.7.1.2 warm 19)1s5ds);

nkoHky |
pesynbTaT B NamATh;

B cnyyae oTKasa OT 3anuUCK, BEPHYTLCA K 3KpaHy
M3MEepEHMA, HaKaB UKOHKY 4.

r*f—| yl'lpaBJ'IEHME obbekTamu u I'IOAO6'beKTaMVI BO3MOXHO KaK B pexXume 3anmcum B NamaATb, Tak U
| |

L | npu eé npocmoTtpe (rn.7.1.4).

7.1.4 TIpocMoTp coOXpaHEeHHbIX H3MepeHMit

©® 15:50:45 | 2018-11-13| "] 3755| .IlII |94% @ ¥

Pomiary f»\ {!“ .
automatyczne ;@ VT pomiary

@ Rejestrator

Ustawienia S
mierniku

o &
>: e Informacje o
| |

® 142658 | 2018-07-23 | [ ..“I | 100 D ¥ .
M Lokalizaciei punkty pomiarowe
sonel/ [loc1 34

Pamieé BbibpaTb MamaTb.

MepelTn K NOKaAM3aLMM C TOYKON U3MEPEHUS, B
COXpaHeHbl  pe3y/bTaTbl

N3MepeHUi;

@ ‘ el 31 ‘ P2 Meas“””gpm”“‘ e AKTMBMPOBATb HYXHYIO TOUKy U3MepeHna (>

loc1.3.2 v

coaepKMMOMY TOYKN NU3MEPEHNUA.

OT0obpasuTca CNUCOK WM3MEpPEHUI, Ccoaep’Kalimxca B

MHAOWKATOPOB, CUTHANTNUSUNPYOLLNX

- - H - |
aKTMBHOM TOUKe.
© 142723 | 2018-07-23 | B ..“I | 100 EED ¥
L2 B . “E Onwucanme
sonel / Joc1 3/ -
- — cooTBeTCcTBMUE 3a4aHHOMY TUMUTY.

Pomiary
ppl MeasuringPaint]

o ® Luksomierz ‘
2018-07-20 22:42:23
Pt w | @], Ou |

2018-07-20 22:41:28

Cykl pomiarawy Numer seryiny @ RCD I ‘
| 2018-07-20 22:41:12

P “ YTobbI

(¥ — ycnosue BbINONHEHO.
(® — ycnoBue He BbINOJHEHO.
() — IMMUT He yCcTaHOBNEH.

Bbl3BaTb MEHIO ynpasaeHnA U3IMepPeHUAMMU,

cnenyetr akKTBMpPOBATb HeO6XOAMMbIe 3anuncu

).
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1, =0.300 ms
U =250V
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f=50,0Hz

- #

OnucaHne GYHKLUMOHANbHbIX MKOHOK:
BosBpar K npeaplayLiemy aKpaHy.
Mepexog K AeTanusaumu (war (5)).

YaaneHue akTUBHOM 3anucu.

= Y=L W

BosspaT B rMaBHOE MEHIO.

7.1.5 JlocTyn K 3anucsaM U3MepeHUui

© 220837 | 2021-0112 | Bl 14968 wolne | "“I | 2s mED ¥
B «ienci @

Lista lientéw -

OBIEKT1 | ¥
@ KAZIMIERZ
AW 45 M8

Arlam

Nazwa
OBIEKT1

Stacja test

i - @ &-@ ®

[lna nepexopa K BbIGpaHHOMY pe3ynbTaTy M3MepeHua:
e HaxaTb Ha 3TUKETKy 3anucy;
e AKTMBMPOBAaTb 3anuChb (| = [&)) 1 BbIGPaTL +.

OT106pasmnTCca 3HaYEHNE HYKHOTO U3MEPEHMUS.

BbibpaTb MKOHKY (:

LocTynHbl cneaytowme onumm:
fill« vmnopT BCcex KAMeHTOB M3 KapTbl MamaTM B
nsmepuTensb,
fli» axcnopT BbIGPaHHbIX KAMEHTOB Ha KapTy NaMATH,
(@ oTnpaBKa BblIbpaHHbIX KNMEeHTOB Mo e-mail,
@ »(@ co3paHue otyéta B popmarte PDF u oTnpaska
ero no e-mail.

Mpu HeobxoAMMOCTU OTMETWUTb KaneHTa (| = ),
KOTOPbIN A0/KEH NOABEPTHYTLCA AAHHOMY AEUCTBUIO.

BbIbpaTb MKOHKY C HYXXHbIM AeACTBUEM.

- |lepes oTnpaBKoW AaHHbIX MO e-mail Heo6XOAMMO HACTPOUTL UCXOAALMIA MOYTOBLIN ALLMK.

L Cmotpu rn.2.3.3.
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Wyniki wyszukiwania Ustawienia

@ ppl ‘ MeasuringPoint1 ‘

ppz‘ MeasuringPoint1 ‘ ™ Nazwa

‘ Punkt pomiarowy v

Przeszukaj wszystkich Klientow

MeasuringPoint

- = #

OnwucaHune apyrux GYHKLMOHANAbHbIX MKOHOK:

4@ Bo3BpaT K Npeaplaywemy sKkpaHy
#k BosBpaT B rnaBHOE MeHI0

7.2 TIAMATDb PETUCTPATOPA

7.2.1 Kapta namaru microSD

M3 noboro mecta MeHIO NPOCMOTPa NamATH
BblbpaTh gg 1 Q.

OTobpasntca MeHo NOUCKa;

B none MapameTpbl BbIOpaTb T™nN
pa3biCKMBAaEMOro OObEKTA: NOKanAusauua wuan
TOYKa U3MepeHuUs;

B cnyyae Heobxoaumoct oTMeTuTb Haiitn Bcex
KAneHTtoB (2 [V);

B none UmA BBECTU C 3KpaHHOM K/aBUaTypbl
¢dpa3y Noucka;

Bbi6paTb MoucK.

AKTUBMPOBATb HY>KHbI
( 2>W#)

HaxaTb  WMKOHKY

pesynbTar

B 4nAa  nepexoga K
AeTanusauuu.
Mocne BbIBOpa MKOHKMK ==' TaKXe [0CTynHo

pefaktMposaHne 3anncn B COOTBETCTBUU C

pasgenom b rn.7.1.2, warn @)(@)19).

CmeHHan KapTta namati microSD HC — ocHOBHOE XpaHuAuLLe AaHHbIX U3mepuTens. B Hel 3anucaHbl:

° 3apel'VICTpVIpOBaHHbIe AaHHbIE U3IMEPEHUA,

e  ®dai/ibl CKPUHLIOTOB.

Ha BerHeﬁ naHenun OTO6pa)KaETCH CTaTyC KapTbl 1 AOCTynHOE CBO60,EI,HO€ MmecTO.

Y1o6b1 06ecneumnTb NpPaBUIbHYIO pa60Ty nameputena n 3allUTUTbLCA OT NOTEPUN AaHHbIX, HE C/IeAYeT:

e M3BnekaTb Kapty namATn BO BpemA perncrpauuun. YpaneHue KapTbl MNamMATU TPO3UT

npepbiBaHUeM perucTpauunmn, nospexkgeHmem 3apermctpnupoBaHHbIX AaHHbIX, @ B HEKOTOPbIX

C/lyYanx NoBpeXxAaeHueM BCel CTPYKTYpbl GpaiinioB Ha KapTe NamATH.



e /I3mMeHATb UK yaanaTb ¢annbl, COXpaHeHHble Ha KapTe WM 3anncbiBaTb COOCTBEHHbIE dainbl.
Ecnn npm ycTaHoBKe KapTbl M3MepUTeb 0OHAPYKUT OWNOKY cucTemMbl $Ganios, To 0TobpasnTca
naHenb GopmaTMpoOBaHMA NAMATM Npnbopa 4NN BbINOAHEHNA GOPMATUPOBAHUA KapTbl. TONBKO
nocse ¢popmaTMpoBaHuUa (M YTO 3a Tem cneayeT — yaaneHus scex ¢painos) U3MepuTenb CMOXKET
CHOBA MCNO/b30BaTb KapTy.

Kpome Toro, nepeg, U3BNEeYEHNEM KapTbl U3 M3MepUTeNa (Hanpumep, 418 CYUTbIBAHWUA AaHHbIX B Sonel
Analysis) pekomeHayeTcsa cHavyaa BbIKAOYUTb U3MEPUTENb, YTOBbI COXPaHMUIUCL AaHHble U3 bydepa.
Kapty namatm microSD moxKHO oTdopmaTMpoBaTb C YPOBHA MHTepdeica nonb3osaTtend. Heobxogmmo
nepeitn B HacTpoiikM aHanusatopa, a 3aTem BblOpaTb cekumio MamATb, rae nosb3oBaTeslb UMeET
BO3MOXHOCTb 0TGOPMaTUPOBaATb BbIOPaHHYIO NamaTb (CMOTpM TakKe rn.7.1.1).

7.2.2 BHewmHsasa namatb USB (¢3mka)

MNopaxntoveHne BHelHe nepeHocHol namaTtn USB Tna ¢nswkm nossonder:
e KonupoBaTb BblbpaHHble pai/ibl CKPUHLIOTOB C KapTbl NamATh microSD Ha paaLwKy;
e 3anucbiBaTb ¢annbl XypHana usmeputena (noru) B cnydae ownbkM npubopa C UENbio
npoBeAEeHNsi aHa/In3a B CEPBUCHOMN Cay»Kbe nponsBoauTens;
e  BbINONHUTL 0BHOBAEHWNS BHYTPEHHEro NPOrpaMMHOro obecneyeHns nsmeputens.

NopaepknBaemasn cucrema ¢painnos - 31o FAT32. MNocne BNOKEHUA KapTbl NamATH, 0TGOPMaTUPOBAHHOM
B Apyroit cucteme ¢ainos, o0To6pasuTCa OKHO, WHopmMmupytowee 06  obOHapyXKeHuu
HeoT$hOpPMaTMPOBAHHOIO HoCUTENA. B 3TOM OKHe Noab30BaTe/lb MOXET NepenTu HenocpeacTBEHHO Ha
3KpaH popmMaTUPOBaHUS.

[aHHble Ha dI3WKe 3anmncbIBalOTCA B Nanke ¢ umeHem ,,TMM-540 DATA”.

7.2.3 Pa6ota c nporpammoii Sonel Analysis

Mporpamma Sonel Analysis — 3To NpunoXeHne, Ucnonbayemoe ana pabotbl ¢ usmeputenem TMM-540 u
aHanmnsatopom TMna PQM. B coueTaHuu ¢ BbileyKa3aHHbIMKW NpMbBopammn OHa NO3BONSET:

o CyuTbIBaTb AaHHbIE U3 PerncTpaTopa;

e [IpocmaTpuBaTtb CETU B peXUME peasibHOro BpemeHu;

e [peacTtaBnATb gaHHble B popme Tabauu,

e [peacTaBnATb AaHHbIe B BUAE FPadUKOB;

e O6HOBAATL A0 NOCAEAHMX BEPCUM BHYTPEHHee nporpammHoe obecnevyeHne (NPOLUMBKY)

aHa/NN3aTOPOB U CaMO NMPUIONKEHUE.

Mporpamma coBmecTMmMa C onepaumoHHbiIMM cuctemamm Windows XP, Windows Vista, Windows 7,
Windows 8 u Windows 10.

MNoapobHoe pyKOBOACTBO MNo/b3oBaTens Ans paboTbl ¢ nporpammoit Sonel Analysis poctynHo B
OTAENbHOM AOKYMEHTE (TaKsKe MOXHO 3arpy3uTb ¢ caiTta npoussoautena http://www.sonel.ru/).

7.2.4 Toaxnwyenue K I[IK 1 nepesaya JaHHBIX

CoenvHeHWe ¢ KomnbloTepom (pexkum MK) No3BoSET OCyLLEeCTBUTL Nepesady AaHHbIX, COXPAaHEHHbIX B
NamMATU PErucTpaTopa — BO3SMOMKHO CUMTbIBAHME JAHHbIX BCEX 3aBEPLUEHHbIX PErMCTPaLNN.

e [locne nogkntoveHus K MK Ha aucnnee noasutca Haanucb ,,CoegmHerne c MK”;
e Bo Bpemsa nogxatodeHns K MK 6J10KMpYOTCa BCe KNaBuLIK Kpome

, €C/IN KOHEYHO perncTpaTtop
He pa60TaeT C BKJ/IKOYEHHbIM pPEXMMOM 6ﬂ0KVIpOBKVI K/asuul (HaanN\ep, BO BpemAa


http://www.sonel.ru/

pervcTpauumn) — Koraa Bce KnaBuwn 3a610KMpoBaHbl. Ha HUMKHEN NaHenn sKkpaHa oTobparkaeTca
cumson (X), HaXkaTe KOTOPOro NPUBOAUT K paspbiy coeanHeHus ¢ MK;

e Ecan nocne noakntoyeHna K MK B TeyeHne 10 cekyHA, He NPOM30MAET HUKaKoro obmeHa AaHHbIX
mMmexay npMbopom M KOMMbIOTEPOM, TO U3MEPUTENb BbIMAET M3 pexnma nepenadm AaHHbIX U
3aBepLInT coeanHeHue.

Mporpamma Sonel Analysis Tak:Ke NO3BOMAET CYUTLIBATb AAHHbIE NPAMO C KapTbl microSD, ncnonb3syn
BHELIHEEe CYMTbIBAlOLLEE YCTPOWCTBO ANA KApT MamATM. Takolh cnocob no3BonseT ObICTpo cuMTaTb
3aperncTpupoBaHHble AaHHble. a8 WMCNOAb30BAHUA 3TOMO pPeEXMMa, HeobXoaMMO M3BAeYb KapTy
NamATM U3 U3MEPUTENA U MNeEPenoXUTb €€ B CYMTbIBaTe/lb, MOAKAOYEHHbIM K KOMNbloTepy (npu
M3BNEYEHUM KAPTbl MamMATM HeobxoaMmo cobnaaTb NpaBuaa, W3NOXKeHHble B 11.7.2.1; camblit
6e3onacHbIN cnocob — 3To NpeaBapuTebHOE BbIKNIOYEHUE U3MEPUTENS).

8 INWTAHUE U3BMEPUTEJIA

8.1 KOHTPOJIb PA3BPAJA AKKYMYJIATOPA

Mpubop ocHawéH naketom akkymynatopos Li-lon 11,1 B 3,4 Auy. MNakeT coaep:Ut B cebe cxemy
KOHTPONA COCTOAHMA 3apsada aKKYMY/AATOpa, KOTOPbIA MNO3BOASET TOYHO YKa3dblBaTb (GaKTUYECKUI
YPOBEHDb ero 3apAaga v AaTynKk TemnepaTypbl.

YpoBeHb 3apsafa akKyMyIAToOpa NOCTOAHHO MHANUMPYETCA 3HAYKOM Ha BEPXHEN MaHeIn 3KpaHa crnpasa

(rn.2 anemenT | 2).

ypoBeHb 3apaga 80...100%
ypoBeHb 3apaaa 60...80%
ypoBeHb 3apaaa 40...60%
ypoBeHb 3apaga 20...40%
ypoBeHb 3apaaa 0...20%

o AKKYMyATOP pa3spsaXKeH.

J U00BE

e OTcyTCTBME aKKymynATopa.
e OTCyTCTBME CBA3M C MAKETOM aKKYMYNATOPOB.

8.2 3AMEHA AKKYMYJIATOPOB

N3meputens TMM-540 nutaetca oT dupmeHHoro naketa Li-lon akkymynatopos SONEL.

3apagHoe YCTPOMCTBO YCTAHOBNEHO BHYTPWM Npubopa M COBMECTUMO TONbKO C GUPMEHHbIM MaKeTom
akymynatopos. [lMTaeTcA OHO OT BHelWwHero 6/0Ka NUTaHMA. BO3MOMHO MMTaHWe OT rHesga
NpUKypuBatens asToMo6uAA. [MakeT aKKyMyAaTOpPOB, KakK M 3apagHoOe YCTPOMCTBO, BXOAAT B
CTAaHAAPTHBIN KOMMNEKT U3MEpPUTENS.

C OcTaBfieHMEe U3MEpPUTE/IbHbIX MPOBOLOB B THE3AAX BO Bpema 3ameHbl 6HaTapeek
(aKKYMyNATOPOB) MOXKET MPUBECTU K MOPAXKEHMIO OMNACHbIM HanNpaXKeHnem.

BHYTpeHHMe 4acCbl peasibHOro BpemMeHun NUTANTCA OT aKKYMYNATOPA, NMNO3TOMY, 4yTOObl MOKA3aHUA Yacos
He O6Hy}'IVIJ'IVICb, 3aMeHy HEO6XO,CI,MMO BbIMNO/IHATbL MPUN NOAKNHYEHHOM MUTAHUU 12 B nocroaHHOro

HanpAxeHuA.



[na 3ameHbl NakeTa akKKyMyNATOPOB HE0H6X0AUMMO:
e BbIHYTb BCE U3MepUTeNbHblE NPOBOAA U3 PAa3bEMOB U BbIK/IIOYUTL USMEPUTEND;
e [oaKntouMTb NUTaHWE OT BHewHero 6n0Ka nuTaHmMa 12 B NOCTOAHHOrO HanpaxeHua (4ToObI
YCTaHOBKM AaTbl M BPpEMEHWU He OBHYIAUCD);
e  OTKpPYTUTb 4 BUHTA KpenieHus KOHTelHepa 419 akKyMyaaTopoB (CHM3y Kopnyca — Puc. 8.1);
e BbIHYTb KOHTEMHEP aKKYMYNATOPOB;
o CHATb KPbILWKY KOHTEMHEPA M U3B/IeYb aKKYMYAATOPbI;
e BCTaBUTb HOBbLIN AaKKYMYAATOP;
e BcTaBUTH (3aLLLENKHYTb) KPbILWKY KOHTENHEPA;
e BCTaBUTb KOHTENHEP B UIMEpUTESb;
e 3aKpyTuTb 4 BUHTA KPENNEHUA KOHTeNHepa.

Puc. 8.1. 3ameHa NakeToOB aKKyMyAATOPOB

Henb3a wucnonb3oBatb u3MepuTenb C WU3BJIEYEHHbIM WAN He [0 KOHUA BCTaBJIEHHbIM

& KOHTeliHepom baTapelt (aKKyMynATOPOB), a TaK}Ke NUTaHWe ero oT APYrnx UCTOYHMKOB, Kpome
nepeyYncaeHHbIX B JaHHOM PYKOBOACTBE.

8.3 3APAAKA AKKYMYJIATOPOB

3apAgKa akKyMmynaTopa HauMHaeTCa aBTOMATMYECKU Noc/e NOAKAYEHUA K npubopy:
e bnoka nutaHma 12 B noCTOAHHOro HanpAXeHus;
e Kabena aona s3apagku oT aBTOMOOUABHOIO NPUKYypUBaTENA.

3apAfKa CUTHaNM3UPYETCA WMKOHKOW ¥ pAdOM C CMMBOJIOM 6aTapeilikM Ha BepxHeW MaHenu u

ceetoanogom H.V./REC/CONT.. TemnepaTypa akKyMyasaToOpa M OKPY)Kalowel cpeabl OKasblBaer
B/IMAHME HaA Mpouecc 3apaaku. Ecnm Temnepatypa akkymynatopa Huxke 0°C mawm Bblwe 45°C, npouecc
3apALKM OCTaHaBAMBaAETCA.

CunrHanmsauma ctatyca akkymyaatopa:

e 3apagka:
o u3mepuTenb BbikaoyeH — ceetoamnos H.V./REC/CONT. ropuT 3eneHbim LiBETOM @

O  Mn3meputenb BKNIKOYEH — 3apAaKa CUTHAZIM3UPYETCA TO/IbKO 3HAYKOM Ha gucnnaee #'l:’ .



e HeuncnpaBHOCTbL:
O u3MepuTenb BbikatodeH — ceetoamon H.V./REC/CONT. muraer 3enEHbIM LIBETOM KaKaple

0,5 cerkyHap! I @

O  Kn3meputenb BKIKOYEH — owmnbKa CUTHaNn3npyeTca 3Ha4YkKom Ha gucnnee _

M3-3a nomMex B CETM MM OYEHDb BbICOKOM TEMNEPATYPbl OKPYXKAIOLWEN cpeabl MOXKET NPOMU30UTH
[ | |npexaeBpeMeHHOE NpeKpalleHWe 3apsaLKM aKKYMyNATopoB. B cayyae CAMILKOM KOPOTKOrO
e

BPEMEHM 3apAaa HE0HXOAMMO BbIKAOUUTb M3MEPUTENb U HAYATb 3aPAAKY CHOBA.

8.4 OBIIME NPABW/IA IPUMEHEHUSA TUTUI-UOHHBIX AKKYMY/IATOPOB
(LI-ION)

AKKYMYNAaTOpbl c/ieayeT XPaHUTb 3apaXeHHbiIMM Ha 50% B NAACTUKOBOM KOHTEMHEPE, B CYXOM,
NPOX/IaAHOM M XOPOLWIO BEHTUAMPYEMOM MOMELLEHUMN, A TaK¥Ke 3aUTUTb UX OT MPAMbBIX CONHEYHbIX
Nyyei. XpaHeHWE aKKyMysiaTopa B MOJIHOCTbIO pPa3pAXEeHHOM COCTOSHMM, MNpuUBEAET K ero
HeucnpaBHOCTU. TemnepaTypa OKpy)Kalowen cpedbl MNpU  AJIATENbHOM  XPaHEHUMU  [OJIKHA
noanepmeatbca B npegenax 5...25°C.

3apakaiiTe aKKYMyAATOpPbl B MPOXN3agHOM W MPOBETPMBAEMOM MecTe npu TemnepaType 10...28°C.
CoBpeMeHHble bbicTpble 3apAgHble YCTPOWCTBA ONpeaensAtoT Kak CAMLIKOM HU3KYH, TaK U CAULIKOM
BbICOKYIO TemnepaTypy aKKyMyJAATOPOB W COOTBETCTBYHOLMM 06pasom pearvpyloT Ha 3TW CUTyaLMu.
ChvwKoM HM3KaAa TemnepaTypa AO/KHA NpeAoTBPaTMTb Hadyano npouecca 3apAAKM, KOTOPbIN MOXKeT
HeobpaTUMO NOBPeAnTb aKKymynaTop. [loBbileHWe TemnepaTypbl MOMXKET MPUBECTM K YyTeuyke
9/IEKTPOINTA M AaXKe BO3rOPaHMIO UM B3PbIBY aKKyMyIATOpPA.

He npesblwaliTe 3apAgHbIA TOK, MOTOMY YTO 3TO MOMKET MPUBECTM K BOCM/IAMEHEHUIO AW ,B34yTUIO”
aKKymynaTopa. ,,B3ayTbiin” akKymynaTop HeNb3s UCNO/b30BaTh.

He 3apa)kaiiTe M He MUCNONb3YNTE aKKYMyAATOP NPW 3KCTPEMasIbHbIX TemnepaTtypax. IKCTpemasbHble
TEMMEepPaTypbl CHUXKAOT CPOK CAYyKObl akkymynatopos. CTporo cobntogante AManasoH HOMWHAJIbHOM
pabouen Temnepatypbl. He 6pocaliTe akKyMyIATOPbI B OFOHb.

Li-lon saYelikn 4yBCTBUTENbHBI K MEXaHWUYECKMM NOBpeXAeHUAM. Takme NoBpeXaeHNA MOryT NPUBECTM K
CTOMKOWM HEUCNPABHOCTM, @ YTO 33 TEM CleflyeT — BOCN/IaMEHEHUIO MW B3PbIBY.

Moboe BMmeLWaTeNbCTBO B CTPYKTYpy Li-lon akKymynaTopa MOMKET NPMBECTM K €ro MOBPEeXKAEeHUIo.
Pe3ynbTaToM 3TOro MOXKeT 6bITb BOCMaMeHeHWe UK B3pPbIB.

B Clyd4ae KOPOTKOro 3amMblKaHMA + U — NOJIIOCOB aAKKYMyNATOPa MOXKeT ,D,OﬁTM A0 ero cepbe3Horo
nospexaeHunAa n aaxke 4o BoCnsiamMeHeHUA Uan B3pblBa.

Henb3a norpy»atb Li-lon akkyMynaTop B XUAKOCTb MAN XPAaHUTb B YC/IOBUAX BbICOKOM BAAKHOCTH.

B cnydyae nonagaHuA 31eKTPOANTA, KOTOPbIM HaxoauTca B Li-lon akkymynsTope, B r1asa WAM Ha KOy,
HemeaNeHHO MPOMOWTE 3TM MecTa 60/bLIMM KOANYeCTBOM BOAbl M 0bpaTuTeck K Bpady. OrpaHuybTe
AOCTYN K aKKYMYNATOPY NOCTOPOHHUX UL, U AETeN.

Mpy 0BHapyKEHUU KaKMX-NMBO M3MeHeHul B akkymynatope Li-lon (B Tom uucne, uBeT, B3ayTue,
BbICOKaA TemnepaTtypa) HemegneHHO MpeKpaTuTe ero ucnosnb3oBaHue. Li-lon akkymynatopbl c



MexaHn4yeCKMmMmmn nospexgeHnamm, nepesapAa>XeHHble namn 4ypeamepHo paspAXKeHHble He NoaXo4AT ONA
MCNoN1b30BaHUA.

Mcnonb3oBaHMe aKKyMynsToOpa He MO Ha3HAYEHMIO MOMKET NPUBECTU K HEOOPATUMOMY NOBPEKAEHMIO,
KOTOpOE MOXKET Bbi3BaTb ero BoCn/iaMeHeHue. Mpoaasel, BMeCTe ¢ NPOM3BOAMTENEM HE HECYT HUKaKOM
OTBETCTBEHHOCTM 33 BO3MOXHbIN yuiep6, BO3SHUKLWNIN B pe3ynbTaTe HeMpaBuabHOro obpateHus c Li-lon
aKKYMYIATOPOM.

9 TEXHHUYECKHUE XAPAKTEPHUCTHUKH

9.1 OCHOBHbBIE TEXHUYECKHUE XAPAKTEPUCTHUKHA

CokpalleHue «U1.B.» B OnpeaesieHMn OCHOBHOW MOrpeLHOCTM O3HaYaeT U3MepPEHHOe 3HaYeHue.
CokpalleHue «e.Mm.p.» A1 OCHOBHOW NOrpeLHOCTM 03HaYaeT eaAnHUL, MNaaLero paspaaa.

9.1.1 MH3MepeHUe nepeMeHHOro HanpsikeHus (True RMS)

[dnanasoH PaspeleHue OCcHOBHas NOrpeLwHoCTb
0...299,9B 0,1B +(2% n.B. + 4 e.m.p.)
300...500 B 1B +(2% n.B. + 2 e.m.p.)

e [lnanasoH vacTtoTbl: 45...65 lNu.

9.1.2 H3mepeHHe 4aCTOThbI

[vanasoH PaspeleHune OCHOBHas NOrpeLHoCTb

45,0...65,0 'y, 0,1y +(0,1% n.B. + 1 e.m.p.)

e [JlnanasoH HanpaxeHua: 50...500 B.
9.1.3 H3mMepeHHe CONPOTUBJICEHUA NETIU KOPOTKOI0 3aMbIKaHUA Zy pg, ZL-N, Z11L
M3mepeHune conpoTMUBIEHUA NETIN KOPOTKOrO 3aMblKaHUA Zs

JdwnanasoH usmepenuna no NOCT IEC 61557-3-2013:

N3mepuTenbHbI NPoBOA, Anana3oH nsmepeHuna Zs
12m 0,13 Om...1999,9 Om
5m 0,17 Om...1999,9 Om
10m 0,21 Om...1999,9 Om
20 m 0,29 Om...1999,9 Om
WS-03, WS-04 0,19 Om...1999,9 Om

[nanasoH oTobparkeHusa:

[nanas3oH otobpaxkeHua PaspelieHue OCHOBHas NOrpeLHoCTb
0...19,999 Om 0,001 Om +(5% un.s. + 0,03 Om)
20,00...199,99 Om 0,01 Om +(5% un.B. + 0,3 Om)
200,0...1999,9 Om 0,10m +(5% un.s. + 3 Om)

e HomwuHanbHoe pabouyee HanpsxeHne Un.n/ Un: 110/190 B, 115/200 B, 127/220 B, 220/380 B,
230/400 B, 240/415 B;




[dunana3oH pabouero HanpsxeHua: 95...270 B (ana Zipe U Zi.n) 1 95...440 B (ans Z,.1);
HomunHanbHas yactota cet f,: 50/60 I'u;

Pabounit gnanasoH YactoTbl: 45...65 T'y;

MaKcMmanbHbIN n3mepuTenbHblii Tok (ans 415 B): 41,5 A (10 mc);

KOHTpob NPaBUAbHOCTM NOAKAOYEHMA KOHTaKTa PE ¢ NOMOLLbIO CEHCOPHOTrO 31eKTpoAa.

UHAMKaumA akTMBHOro Rs u peaKTuBHoOro Xs conpotusneHUA NeT/I KOPOTKOro 3aMbliKaHuUA

[unana3oH oTobpaxkeHuns PaspelieHue OcHOBHas NorpeLwwHoCcTb

0...19,999 Om 0,001 Om (5% + 0,05 Om OT 3Ha4YeHuA Zs

Pacuet 1 oTobpakeHne ana sHauyeHua Zs< 20 Om.

UHAMKauUA TOKA KOPOTKOro 3ambiKaHuA |

M3meputenbHble ananasoHsbl no FOCT [EC 61557-3-2013 MOXKHO paccunTaThb M3 AMana3oHOB M3MepeHns

Aana Zs W HOMUHANbHbIX HaHpHH(eHMﬁ.

[AnanasoH oTobpaxkeHua PaspeleHue OcHOBHasa NorpeLwwHocTb
0,055..1,999 A 0,001 A
2,00...19,99 A 0,01 A PaccumTbiBaeTca Ha
20,0...199,9 A 0,1A OCHOBAHMW NOrPeLHOCTN ANA
200...1999 A 1A NeT/In KOPOTKOro
2,00...19,99 KA 0,01 kKA 3aMblKaHUA
20,0 ...40,0 kKA 0,1 KA

9.14

OKMaaemblit TOK KOPOTKOTO 3aMblKaHMA, PACCYUTAHHbIA U MOKa3aHHbIA U3MEPUTENIEM, MOKET
HEMHOro OT/IMYaTbCA OT 3HAYeHUS, BbIYUCEHHOTO MOJIb30BaTENIEM C NMOMOLLbIO Ka/bKyNsTopa,
OCHOBbIBAACb Ha OTOOpaxKaeMom MMMedaHce, NOTOMY YTO WU3MEPUTENIb PacCUMTbIBAET TOK C
HEOKPYI/IEHHbIM A5 OTOBPaXKEHUA 3HAYEHNEM COMPOTUBAEHUA MET/IM KOPOTKOrO 3aMblKaHUA.
3a npaBuAbHOE 3HAyYeHWe HeobXxoAMMO TMPUHATL 3HauyeHMe ToKa Iy, oTobpakaemoe
U3MepUTEeNEM UM GUPMEHHbBIM MPOrPamMmMHbIM obecneyeHnem.

H3MepeHMe cONPOTUB/IEHUS NET/IM KOPOTKOT0 3aMbIKaHUA Z. pe[rep] (0€3
cpa6aTbIBaHUSA BhIK/IW4YaTeas Y30)

N3mepeHue conpoTMBAEHUA NETAN KOPOTKOro 3amblKaHUA Zs

JdwnanasoH usmepenuna no NOCT IEC 61557-3-2013:

0,5...1999 Om gna nposogos 1,2 m, WS-03 n WS-04
0,51...1999 Om gna nposoaos 5m, 10 m 1 20 m

[nanasoH otobpakeHus PaspeleHue OCHOBHas NOrpeLHOCTb
0...19,99 Om 0,01 Om +(6% un.8. + 10 e.m.p.)
20,0...199,9 Om 0,10m
+(6% n.s. + 5 e.m.p.)
200...1999 Om 10m

He Bbi3biBaeT cpabaTtbiBaHMA BbiKAtoYaTenei Y30 c lan 2 30 MA;

HomwuHanbHoe paboyee HanpskeHue Un: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B;
[dunana3soH paboyero HanpsxeHus: 95...270 B;

HomuHanbHas yactota cet f,: 50/60 Iu;

Pabounit gnanasoH 4acToTbl: 45...65 Tu;

KoHTpo/ib NpaBuMIbHOCTM NOAKAOYEHMA KOHTAKTa PE c nOMOLLbIO CEHCOPHOrO 31eKTpoaa.




UHAMKaumA akTUBHOro Rs u pPeaKTuBHOro Xs conpotusneHnA NeT/in KOPOTKOro 3amMbiKaHuUA

[dnanasoH otobparkeHus PaspeleHue OCHOBHas MOrpeLHOCTb

0..19,99 Om 0,01 Om (6% + 10 e.m.p.) OT 3Ha4YeHun Zs

PacyéTt n otobparkeHue ana 3HadeHusa Zs< 20 Om.

MHAMKauMA TOKA KOPOTKOro 3ambiKaHUA Iy

M3meputenbHble ananasoHbl no FOCT IEC 61557-3-2013 moXKHO paccuuTaTh M3 AMana3oOHOB U3MepeHns

ANA Zs U HOMUHANbHbIX Haﬂpﬂ)KEHMﬁ.

[unana3oH oTobpaxkeHuns PaspelieHue OcHOBHas NorpeLwwHoCcTb
0,055..1,999 A 0,001 A
2,00...19,99 A 0,01 A PaccuntbiBaeTcs Ha
20,0...199,9 A 0,1A OCHOBAHMK NOTPELIHOCTU ANA
200...1999 A 1A NeT/In KOPOTKOro
2,00...19,99 KA 0,01 KA 3aMblKaHMA
20,0...40,0 KA 0,1 KA

9.1.5

OXMnAaeMblii TOK KOPOTKOrO 3aMblKaHMA, PACCUMTAHHbIA M MOKa3aHHbIA U3MepUTEeNem, MoKeT
HEMHOTO OT/IMYATbCA OT 3HAYEHUSA, BbIYMCAEHHOIO MOJIb30BaTENEM C MOMOLLBIO KabKyIATopa,
OCHOBbIBAACbL Ha OTOBPaXKaemMom MmnedaHce, NOTOMY UYTO M3MEpPUTeNb PacCUMTLIBAET TOK C
HEOKPYIrNEHHbIM A/1A 0TOBpPasKeHUA 3HaYEHMEM CONPOTUBNEHMA NETN KOPOTKOrO 3aMblKaHMA.
3a npaBuibHOE 3HayeHMe HeobXoAMMO MPUHATb 3HauyeHMe ToKa |, oToBparkaemoe
nsmepuTenem nnm GUPMeHHbIM NPOrpaMmmHbIM obecrneyeHnem.

H3MepeHMe napamMeTpPOB BbIK/IW4YaTeei Y30

N3mepeHne napameTpoB BbikAtouaTenent Y30 tuna: AC, A, B, B+, F;
HomunHanbHoe pabouee HanpsxKeHue Uy: 110 B, 115 B, 127 B 220 B, 230 B, 240 B;
[dunana3oH pabouero HanpsxeHus: 95...270 B

HomwuHanbHana yactoTa cetu f,: 50/60 Iy,

Pabounit guanasoH yactoTbl: 45...65 I,

Tect oTkAoueHua Y30 n usmepeHue epemeHu cpabartbiBaHua ta (Ana PyHKUUK 3mepeHua ta)

[OunanasoH usmepenma no FOCT IEC 61557-6-2013: 0 mc ... 4O BepxHeWl rpaHuLbl oTobpaxkaemoro

3HayeHuA
AnanasoH OcHoBHas
Tnn Y30 MHoXuUTEeNb PaspelieHue
n3mepeHua NOrpeLHocCTb
Ob6uwero TMna 0,5 lan 0...300 mc (TN/TT)
M C manon 1 lan 0...400 mc (IT)
334EepKKOM 2 Ian 0...150 mc
cpabaTtbiBaHUA 5 lan 0...40 mc
1 mc +(2% un.8. + 2 e.m.p.)"
0,5 Ian
0...500 mc
1 IAn
CenekTnBHbIE
2 lan 0...200 mc
5 lan 0...150 mc

U analan = 10 MA 1 0,5 |a, NOrpeLwHocTb cocTasnaet +(2% un.s. + 3 e.m.p.)




e ToyHOCTb 3agaHuna anddepeHUNanbHOro ToKa:

LI,}'IH 1*|An, Z*IAn n S*IAn

ana 0,5%a,

DeWcTBylowee 3HaYeHUE BbIHYKAEHHOIO TOKA YTEYKU Npu UM3MepeHUn BpemeHu cpabaTtbiBaHusA

BbikAtouartens Y30 [mA]

HacTpoliku KpaTHOCTU TOKa
lan 0,5 1
v An on — Y nn on =
10 5 3,5 3,5 5 10 20 20 20
30 15 10,5 10,5 15 30 42 42 60
100 50 35 35 50 100 140 140 200
300 150 105 105 150 300 420 420 600
500 250 175 175 — 500 700 700 1000*
1000 500 — — — 1000 — — —
HacTpoWKn KpaTHOCTM TOKa
lan 2 5
~v nn [ARA] = v nn [AZA =
10 20 40 40 40 50 100 100 100
30 60 84 84 120 150 210 210 300
100 200 280 280 400 500 700 700 1000*
300 600 840 840 — — — — —
500 1000 — — — — — — —
1000 — — — — — — — —
* — He Kacaetca U, =110 B, 115 B u 127 B, a Tak»Ke ceTun B cucteme IT.
M3mepeHue conpotuBaeHus 3asemneHus Re (ana cetn TT)
Bblb6paHHbIM
. dwvana3oH ToK OcHoBHaA
HOMWHA/bHbIN PaspeweHue
o n3mepeHua n3mepeHus NorpeLwHoCcTb
10 mA 0,01...5,00 KOm 4 mA 0...+10% un.B. £ 8 e.m.p.
0,01 kKOm
30 MA 0,01...1,66 KOm 12 mA 0...+10% un.B. £ 5 e.m.p.
100 mA 1...500 Om 40 mA
300 mA 1...166 Om 120 mA
10m 0..+5% n.B. £ 5 e.m.p.
500 mA 1...100 Om 200 mA
1000 mA 1...50 Om 400 mA

U3mepeHue HanpaxkeHUAa npukocHoseHusa Ug AN1A HOMUHANBbHOIO ,qud)cbepel-lu,uanbuoro TOKa

Onana3oH namepenmsa no NOCT IEC 61557-6-2013: 10,0...99,9 B

Awnana3oH Tok
PaspelieHune OCHOBHasA NOrpeLHoOCTb
n3mepeHma n3mepeHmsa
0..9,9B 10% wn.B. + 5 e.m.p.
0,1 B 0,4 X IAn

10,0...99,9B

+ 15% u.B.




M3mepeHue ToKa cpabatbiBaHua Y30 Ix ana cuHycomaanbHoro auddepeHumnanbHoOro Toka

[Ounana3oH nsmepenua no NOCT IEC 61557-6-2013: (0,3...1,0)lan

BblbpaHHbIN

. Anana3oH Tok OcHoBHas
HOMMWHANbHbIN . Pa3pelweHune
pomiarowy n3mMepeHua NOrpeLwwHocCTb

ToK Y30

10 mA 3,0...10,0 mA

0,1 mA
30 mA 9,0...30,0 mA
100 mA 33...100 mA
0,3 X lan...1,0 X Ian 15% lan
300 mA 90...300 mA
1mA

500 mA 150...500 mA
1000 mA 330...1000 mA

° 3arIYCK n3mepeHna BO3MOXKEH OT NOJIOKUTENbHOM

yTeuKu;

e Bpems NpoTeKkaHna M3MepUTEIbHOTO TOKa

nnn OTpMLI,aTEI'IbHOﬁ NoNyBOJIHblI TOKa

............ Makc. 8,8 c.

N3mepeHue Toka cpabatbiBaHua Y30 | ana nynbcupylowero ogHononsapHoro anddepeHumanbHOro
TOKa M NY/bCUPYIOLLEr0 OAHONO/APHOrO C NOCTOAHHOM cocTaBaalowei 6 mA

OunanasoH namepenua no FNOCT IEC 61557-6-2013: (0,35...1,4)Ian Ans 1an=230 MA 1 (0,35...2)Ian 408 1An=10

MA
BbibpaHHbIM
. Awvana3oH TokK OcHoBHas
HOMMWHaNbHbIN PaspeleHue
n3mepeHusa n3mepeHun NOrpeLwHoCTb
ToK Y30
10 mA 3,5..20,0 mA 0,35 x [an..2,0 X Ian
0,1 mA
30 mA 10,5...42,0 mA
100 mA 35...140 mA 110% lan
0,35 x lan..1,4 X lan
300 mA 105...420 mA 1 mA
500 mA 175...700 mA

e 3anycKk u3mMepeHMA BO3MOXKEH OT NOMIOXKUTENBHOW UK OTpMLLaTeﬂbHOVI NO/1IYyBOJIHbl TOKa

YTEUKMU.

e Bpema NpoTeKaHUA U3IMEPUTENBHOIO TOKA
U3mepeHune ToKa cpabatbiBaHua Y30 lx ana noctoaHHoro guddepeHumanbHoOro Toka

OunanasoH namepenua no NOCT IEC 61557-6-2013: (0,2...2)lan

............. Mmakc. 8,8 c.

BbibpaHHbIi

. Anana3oH ToK OcHoBHas
HOMWHaA/IbHbIN Pa3pelweHune
n3mepeHun n3mepeHus MorpeLHoCcTb

TOK Y30

10 mA 2,0...20,0 mA 0,1 mA

30 mA 6...60 mA

100 mA 20...100 mA 1 mA 0,2 X 1An...2,0 X lan +£10% lan

M
300 mA 60...600 mA
500 mA 100...1000 mA

° 3a|'IYCK N3mMepeHna BO3MOXKEH OT NOJIOXKUTENbHOW UK OTpI/ILl,BTEﬂbHOVI NONYyBOJIHbI TOKa

YTEUKM.

° BDEMFI NPOTEKAHUNA UBMEPUTE/IbHOTIO TOKa

............. Mmakc. 5,2 c.




9.1.6 H3mMepeHUe CONPOTHUBJIEHHS 3a3eMJIAIOIIMX YCTPOUCTB Rg

OnanasoH namepenna no NOCT IEC 61557-5: 0,5 Om...1,99 KOm ana nsmeputenbHoro HanpsaxeHma 50 B
1 0,56 OMm...1,99 KOm ona nsmepuTenbHOro HanpsaxeHna 25 B.

JdvanasoH PaspeweHune OcHOBHasA NOrpeLwwHocTb
0...0,35 Om 0,01 Om +(2% un.B. + 10 e.m.p.)
0,35...9,99 Om 0,01 Om +(2% n.B. + 4 e.m.p.)
10,0...99,9 Om 0,1 0Om
100...999 Om 10m +(2% n.B. + 3 e.m.p.)
1,00...1,99 KOm 0,01 KOm

e UN3meputenbHoe HanpseHue: 25 nam 50 B (rms);

o  Tok nsamepenus: 20 mA (rms) cuHyconganbHbin 125 'y (gns f,=50 I'y) n 150 'y (anna f,=60 ly);
e bnokupoBska nsmepeHua npu HanpaxeHun nomex Un>24 B;

o  MaKcmanbHO namepaemoe HanpsaKeHne nomex Unmax=100 B;

e MaKcMmanbHoe conpoTUBeHME BCoMoraTesibHbIX 31eKTpoaos 50 KOm.

MBMEPEHME CONpPOTUBNEHUA BCNOMOraTebHbIX 31eKTpoA08B Ry, Rs

AnanasoHy
PaspelweHune OcHOBHasA NOrpeLHoOCTb
oTobpaxeHusn
0...999 Om 10m
1,00...9,99 KOm 0,01 KOm +(5% (Rs+ Re+ Ru) + 3 e.m.p.)
10,0...50,0 kOm 0,1 KOm

MBMEPEHME HanpAa)XeHua nomex

BHYTpeHHee conpoTMBAeHMe: NpumepHo 8 MOm.

dnanasoH PaspelueHune OcHOBHasA NorpeLHoCTb

0...100 B 1B +(2% un.B. + 3 e.m.p.)

N3mepeHune conpoTUBAEHUA 3a3eMAAIOLLMX YCTPOMCTB C MCMO/Ib30BaHMEM Knellei

[vanasoH PaspeleHune OcHOBHa#A NorpeLwwHocTb *
0...0,35 0m 0,01 Om +(8% n.B. + 10 e.m.p.)
0,35...9,99 Om 0,01 Om
10,0...99,9 Om 0,1 0m
(8% n.s. + 4 e.m.p.)
100...999 Om 10m
1,00....1,99 KOm 0,01 KOm

* — NP MaKcMManbHOM ToKe nomex 1 A.
e M3mepeHue c AONONHUTENbHBIMW TOKOBbIMM Kiewwamn C-3;
e [Inana3oH M3mepeHma ToKa nomex o 9,99 A.

U3mepeHue conpoTuBaeHUA 3a3eMNAIOLLUX yCTpOﬁCTB C UCNO/Ib30BaHUEM MeToAa 2-X KI'IeI.I.I,Eﬁ.

AnanasoH PaspelueHune OcHoBHas NorpeLHocTb*
0...0,35 Om 0,01 Om +(10% un.8. + 10 e.m.p.)
0,35...9,99 Om 0,01 Om

+(10% n.B. + 4 e.m.p.)
10,0...19,9 Om 0,10m

20,0...99,9 Om 0,10m +(20% un.B. + 4 e.m.p.)




* — NP MaKcMManbHOM ToKe nomex 1 A.
o UN3mepeHue c nepegatowmmn N-1 1 nppuemHoimun C-3 Knewamu;
e [InanasoH MamepeHuma ToKa nomex o0 9,99 A.

MN3mepeHue yaenbHOro conpoTuBaeHus rpyHTa (p)

dnanasoH PaspelieHue OcHOBHas NorpeLwwHoCcTb
0...99,9 Omm 0,1 Omm 3 .
ABUCMKT OT OCHOBHO
100...999 Omm 1 0mm VICHT OT OCHOBHOW
NOrpeLwwHocTm
1,00...9,99 KOMmm 0,01 KOMm
namepeHua Re
10,0...99,9 KOMMm 0,1 KOmm

e U3mepeHune metogom BeHHepa (Wennera);
o B0O3MOXHOCTb YCTAHOBKW PacCTOAHUA B MeTpPaAxX Uaun eyTax;
o Bbibop pacctoaHus 1...30 m (1...90 ¢yToB).

9.1.7 HuU3KOBOJIbTHOE U3MepeHue CONPOTUBJIEHUS

M3mepeHue conpoTUBEHUA KOHTAKTHbIX COeAUHEHUI, 3alUTHbIX NPOBOAHUKOB U NPOBOAHUKOB
cucTemMbl ypaBHUBaAHUA NOTeHUManos Tokom £200 mA

[dwnana3oH nsmepenuna no NOCT IEC 61557-4-2013: 0,12...400 Om.

[dnanasoH PaspeleHune OCHOBHas NOrpeLwHoCTb
0...19,99 Om 0,01 Om
20,0...199,9 Om 0,1 0m +(2% un.B. + 3 e.m.p.)
200...400 Om 10m

e HanpsaxeHune Ha Ppa3OMKHYTbIX 3aXkumax: 4...9 B;

e  BbixogHol ToK npu R<2 Om: muH. 200 MA (lsc: 200...250 mA);
o KomneHcauma conpoTMBIEHUS U3MEPUTEbHBIX MPOBOAOB;
e l3mepeHune ansa obenx NoAAPHOCTEN TOKA.

MU3mepeHne conpoTUBIEHUA MA/IbiIM TOKOM

[vanasoH PaspelieHune OCHOBHas NoOrpeLwwHoCTb

0...199,9 Om 0,10m
+(3% un.B. + 3 e.m.p.)

200...1999 Om 10m

e HanpsaxeHune Ha pa3OMKHYTbIX 3aXKumax: 4...9 B;

o BbIxoaHOM TOK < 8 MA;

e 3BYKOBOW CUrHan gas usmepsaemoro conpotmsaenns < 30 Om £ 50%;
e KomneHcauusa conpoTUBAEHUA N3MePUTEbHbIX NPOBOAOB.

9.1.8 H3mMepeHHe CONPOTUBJIEHUA U3OJIALUN

AnanasoH namepenuna no NOCT IEC 61557-2-2013 gna Uy = 50 B: 50 KOm...250 MOm.

[dunana3oH oTobpaxkeHuns ans
PaspelueHue OcHOBHas NOrpeLHoCTb
Uv=508B
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm +(3% un.8. + 8 e.m.p.),
20,0...199,9 MOm 0,1 MOm [£(5% n.B. + 8 e.m.p.)] *
200...250 MOm 1 MOm




* — nna kabenent WS-03 n WS-04.

AnanasoH namepenuna no IEC 61557-2-2013 gna Uy = 100 B: 100 KOm...500 MOm.

[dunana3oH otobpaxkeHns gns
PaspelweHue OCHOBHas NOrpeLHOCTb
Uy =100B
0...1999 kOm 1 KOm
2,00...19,99 MOm 0,01 MOm +(3% u.s. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm [£(5% un.B. + 8 e.m.p.)] *
200...500 MOm 1 MOm

* — nna kabeneit WS-03 n WS-04.

AnanasoH namepenma no NOCT IEC 61557-2-2013 gna Uy = 250 B: 250 KOm...999 MOm.

[nanas3oH oTobpaxeHua ana
PaspeleHune OcHOBHas NOrpeLHoCTb
Uy =250B
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm +(3% un.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm [+(5% n.B. + 8 e.m.p.)] *
200...999 MOm 1 MOm

* — nna kabeneit WS-03 n WS-04.

[dwnanasoH nsmepenmna no NOCT IEC 61557-2 ana Uy = 500 B: 500 kKOm...2,00 TOm.

[dunanasoH oTobpaxkeHuns ans
Pa3pelueHue OcHOBHas NOrpeLwwHoCTb
Un =500 B
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm +(3% u.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm [£(5% un.B. + 8 e.m.p.)] *
200...999 MOm 1 MOm
He HopmupyeTca
1,00...2,00 F'Om 0,01 Om
[£(6% un.B. + 6 e.m.p.)] *

* — nna kabenen WS-03 n WS-04.

Onana3oH namepenma no NOCT IEC 61557-2 ana Uy = 1000 B: 1000 KOMm...4,99 TOm.

[nanas3oH otobpaxkeHua ana
PaspelueHune OCHOBHas NorpeLwwHoCcTb
Uy =1000 B
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm
+(3% un.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm
200...999 MOm 1 MOm
1,00...9,99 MOm 0,01 TOm He HopmupyeTca

o  UN3meputenoHole HanpaxeHua: 50 B, 100 B, 250 B, 500 B n 1000 B;

e TouYyHOCTb 3afaHMA HanpsxeHua (Robc [Om]>1000*Uy [B]):-0% +10% OT ycTaHOBAEHHOTO
3HaYeHus;

o O6HapyKeHMe OMacHOro HanpPsXeHUa nepes U3MepeHnem;

e Paspag M3mepsaemoro o6bekTa;

e lI3mepeHue COnpoTMBEHUA U30AALMU C Ucnosib3oBaHuem Buakn UNI-Schuko (WS-03, WS-04)
MeXay Bcemu Tpems KoHTakTamu (ana Un=1000 B He gocTynHo);



e l3mepeHWe COMPOTUBAEHMA M30ALUMM MHOFOXMAbHbLIX Kabeneit (makc.5) ¢ nomouybto

AononHuTenbHoro BHewHero agantepa AutolSO-1000C;

o M3mepeHune HanparKeHUA Ha rHEé3aax +Riso, -Riso B AnanasoHe: 0...440 B;

o TOK M3mMepeHua < 2 mA.

9.1.9 H3mMepeHHe OCBELIEHHOCTH

Jnana3oHbl nsmepeHna soHga LP-1.

AnanasoH PaspelueHune CneKTtpanbHa“
OcHOBHasA NOrpeLHoCcTb
[nK] [nK] NOrpeLHoCTb
0...399,9 0,1
400...3999 1 f1<6% +(5% n.s. + 5 e.m.p.)
4,00 K...19,99 K 0,01k
e Knacc 30Haa B.
dnana3oHbl uamepeHma soHaa LP-10B.
Awnana3oH PaspelweHune CneKktpanbHas
OcCHOBHas NOrpeLHoCTb
[nK] [nK] NOrpeLHocTb
0...39,99 0,01
40,0...399,9 0,1
400...3999 1 f1<6% +(5% un.s. + 5 e.m.p.)
4,00 K...39,99 k 0,01k
40,0 K...399,9 Kk 0,1k
e Knacc 30Haa B.
dnana3oHbl n3amepeHuna soHga LP-10A.
JnanasoH PaspeweHune CneKkTtpanbHa“
OcHOBHasa NorpeLwHocTb
[nK] [nK] MorpeLHoCcTb
0...3,999 0,001
4,00...39,99 0,01
40,0...399,9 0,1
f1<2% +(2% n.B. + 5 e.m.p.)
400...3999 1
4,00 K...39,99 Kk 0,01k
40,0 K...399,9 k 0,1k

e Knacc3oHga A.

9.1.10 IlocaepoBaTeJabHOCTH ¢a3

e VHAMKaumMAa nocnenoBaTesibHOCTH d>a3: npAamasn, O6paTHaF|;

e [lnanasoH HanpaxeHusa cetn Up: 95...500 B (45...65 T'u);

o OTObOparkeHue 3HaYeHUA IMHENHbIX HANPAXKEHWN.

9.1.11 BpaliueHue ABUTraTesd

e [lnana3oH nepemeHHOro HanpaxeHua SEM anektpoasurateneii: 1...500 B;

e UN3mepuTenbHbIi TOK (B Kaxaon dase): <3,5 mA.




9.2

9.2.1 Bxoasl

Bxopabl HanpAXeHusA

JAHHBIE PETUCTPATOPA

Konnyectso BXxo408

4 (L1, L2, L3, N - 3 nyT¥ u3mepeHun) rasibBaHUYECKU He
M30/IMPOBaHHbIe APYr OT gpyra

MakcnmmansHoe BXxoaHoe HanpaxeHwmne

L1, L2, L3, N: 500 Bgrms OTHOCUTENBHO 3E€MAN.

MnKoBOe BXoAHOE HanpsXKeHne
(6e3 orpaHnueHus)

1150 B (L-N)

AHanorosas nonoca vactor (-3 ab)

12 kly,

TpaHcdopmaTopbl

no peweHno Nob3oBaTeNA

ConpoTuBAeHNE U3MEPUTE/NbHBIX BXOA0B

14 MOm (L-L, L-N)

KoadpduumneHT ocnabneHus
curHana (aHrn. CMRR)

CUHpasHoro

>70 ab (50 lu)

Bxopabl TOKa

Konunyecrso Bxoa0B

3 (L1, L2, L3) ranbBaHUYECKU HE M30IMPOBaAHHbIE APYr OT Apyra

MaKkcMmanbHOe NWMKOBOE BXOAHOE

5 B oTHOCUTENBLHO 3eMAN

HanpsA»KeHne
HomunHanbHoe BXogHoe
Hanps)eHue (KecTkue Knewm) 1 Brws
lMMKoBOe BXO4HOE HampAXKeHue 36
(*kecTkne Knewm, 6e3 orpaHUUYEHUSA) /68
AHanoroBas nonoca vactor (-3 ab) 12 Kly,

BxoaHoe conpoTueneHue

Lenb »kecTkmx Knewer: 100 KOm
LUenb rmbkux knewen: 12,4 kOm

[nanasoH nsmepeHus
(6e3 TpaHcdopmaTopoB)

mbkue knewwm F-1(A)/F-2(A)/F-3(A): 1..3000 A (NMKOBbIA TOK
10000 A, 50 ')

écTtkune knewm C-4(A), C-5(A): 1...1000 A (nuKosbIn ToK 3600 A).
écTtkue knewm C-6(A): 0,01...10 A (NnnKoBbIN TOK 36 A).

MécTtkmne knewm C-7(A): 0...100 A (nmkosbii ToK 360 A).

TpaHcdopmatopbl

Nno peweHno Nos1ib3oBaTeNA

KoadpounumeHt ocnabneHus

CUH$pasHoro curHana (aHrn. CMRR)

60 ab (50 u)

9.2.2 /IuckpeTHu3anus U 4achl peajbHOro spemenu RTC

AHanoro-undposor npeobpasoBaTesib

16-6ut

CKOpOCTb ANCKpEeTU3auunmn

5,12 Iy, ana 50/60 Iy,
OpHOBpPeMeHHHana ANCKpeTM3aLmMa No BCeM KaHaiam

KonunyectBo OTCYETOB Ha nepuoa

102,4 ana 50 'y; 85,33 ansa 60 'y,




CuHxpoHusauma ®AMY (aHra. PLL)

40...70 Ty,

OnopHbIN KaHan ana cxembl PAMY

L1-N, L1-L2 (B 3aBMCMMOCTM OT TMNA CETH)

Yacbl peanbHoro BpemeHu (aHrn.RTC)

130 ppm (npumepHO +2,6 CEKYHAbI B AEHb)

9.2.3 H3mMepeHue HanNpAKeHUA

HanparkeHue

dnanasoH un ycnosuA

OcHoBHas
PaspelweHue
NorpeLHocCTb

Urwms

(nepemeHHoOe+nOCTOAHHOE)

20% Unom S URMSS 120% Unom
ana Unom 2 100 B

0,1% Unom 10,5% Unom

KoaddnumeHnt

MUKOBbIX 3HAYEHW

1..10

(1...2,2 pna HanpskeHua 500 B) 0,01 +5%
,u'ﬂﬂ URMS 2 10% Unom

9.2.4 WU3mepenue Toka (True RMS)

Tok

Jnana3oH u ycnosua ‘ PaspeweHune ‘

OCHOBHasA NOrpeLwHoOCTb

Irms
(nepemeHHbIV
+NOCTOAHHbIN)

rubkue knewu F-1/F-2/F-3

0..3000A

(10 kA, , @ 50Tu)

0,01% lnom

+20% w.B.

Mécmkue Knewu C-4

0,1..10 A: £ (3% n.8. + 0,1 A)
10...50 A: +3% u.8.

0...1000 A
(3600 A,.,) 0,01% lnom 50...200 A: £1,5% u.8B.
PP 200...1000 A: +0,75% u.8.
1000...1200 A: £0,75% wn.B.
Mécmkue Knewu C-5
0,5..100 A: < (1,5% n.B. + 1 A)
0..1000 A 0.01% | 100...800 A: £2,5% wn.s.
(3600 A,.) PRS0 Tnom 800...1000 A nepemeHHOro Toka: £ 4% u.B.
1000...1400 A noCTOAHHOrO TOKa: £ 4% un.B.
MHécmkue Knewu C-6A
0..10A 0,01..0,1 A: = (3% un.8. + 0,001 A)
(36 App) 0,01% lnom 0,1..1 A: +2,5% u.s.
1...12 A: £1% n.B.
Hécmkue knewu C-7A
0..100 A
(360 A,.) 0,01% lnom 0,01...100 A: +(0,5% u.s. + 0,02 A)
p-p

Koaddnument
NUKOBBbIX
3HauYeHul

1..10 (makc. 3,6 ana

|nom)

Ana lgms = 1% lnom

0,01

+5%




9.2.5 H3MepeHHUe 4ACTOThI

Yacrota [dnanasoH n ycnosua PaspelweHue OCHOBHasA NOrpeLwHoCcTb
40...70 Ty,
f 0,01Ty, +0,05 'y,
15% Unom S URMSS 120% Unom
9.2.6 H3MepeHMe rapMOHMK
FapMOHWKHK AnanasoH n ychosua PaspelieHune ‘ OCHOBHaA NOrpeLHoCTb

Psa rapmoHukm (n)

DC, 1...40, rpynnupoBaHue: noarpynnbl rapMOHWUK
no FOCT 30804.4.7-2013 (IEC 61000-4-7:2009)

+0,15% Unom €cnm n.B. <3% Unom
Amnantyga Urms 0...120% Unom 0,01% Unom
+5% n.B. ecm U.B. 2 1% Unom
B 3aBucMmocTu oT
MCNONb3yeMbIX +0,5% lhom €cnun 1.8.<10% U
Amnauntyaa lrvs . y 0,01% lnom > om > nom
Knewen (cmoTtpu +5% un.B. ecm U.B.2 1% Unom
AaHHble [rms)
THD-F Hanps»KeHus 0...100,0%
0,1% 5%
(n=2..40) ana Urms 2 1% Unom
THD-F ToKa 0...100,0%
0,1% +5%
(n = 2...40) p,ﬂﬂ |R|\/|S 2 1% Inom
9.2.7 AcummeTpus
OcHoBHasA
AcummeTpus [JnanasoH 1 ychosus Pa3peweHue
NorpeLHocTb
KoadpdumumneHT HecummeTpum no
6 b y 0...20% pns 0,1% +0,15%
obpaTHOI 1 HyNeBoM E 0,
p y 80% Unom S URMS< 150% Unom ? ?
nocsefoBaTe/IbHOCTH.
9.2.8 HN3MepeHHe MOLHOCTH U IHEPIrUM
Ycnosus
MoOLWHOCTb U 3Heprua (Ana mowHOCTM M 3Hepruun Paspelenune | OcHosHasa norpewwHoctb !

80% Unom £ Unom < 120% Unom)

AKTMBHAA MOLHOCTb
AKTMBHaA sHeprua

2% Inom S Inom< Inom

3aBUCUT OT -
+0,01,/ 4} +07 +H0;, « P(Ep)
Unom M Inom

PeakTnBHaA MowWHOCTb
PeaKkTneHasa sHeprua

2% Inom S Inom< Inom

33aBUCUT OT e
+0.01,/ 5. +07 40 «Q(Eq)
Unom U lhom

MonHaa mowHOCTb
MonHaa saHeprma

2% Inom S Inom< Inom

3aBUCUT OT |
+0,01 (63457 «5(Es)
Unom M Inom *

0.1
KoaddnumeHnt
50% Unom < Unom < 150% Unom 0,01 40,03
moluHocTtu (PF)
1% Inom S |n0m< Inom
KoadpounumeHt 0..1
¢dasoBoro casura 50% Unom € Unom< 150% Unom 0,01 +0,03

(cosdp/DPF)

1% Inom S |n0m< Inom

(M) CmoTpm ra1. 8.2.9 OueHKa NOrpeLHOCTU U3MEPEHNA MOLLIHOCTU U SHEPTUN.




9.2.9 OuneHKa NOrpeuiHOCTU U3MepeHUs] MOUIHOCTU U SJHEPruu

NTorosas NorpewHocTb U3MepeHna MOLLHOCTU, a TaKyKe akTUBHOW U PeakTUBHOMW 3Heprnn (OCHOBHOM
cocTasnsiolleit) B 0606LleHMn 6asmMpyeTca Ha caeaylollen 3aBUCMMOCTU (ANA 3HEpPrum onyctum
OOMOJIHUTENbHYIO  MOTPEWHOCTb U3MEPEHUs BPEMEHM, KaK MHOTO0 MEHbLYlo, 4Yem OCTasibHble
NorpewwHocTm):

rae:

Op,q — NOTPELLHOCTb U3MEPEHUNS aKTUBHOMN NN PEAKTUBHOW MOLLIHOCTH.

Oun — CYMMapHas MOrpewHoCTb M3MEPEHUs aMnanTyabl FapPMOHWK HanpsKeHus (perucrpartop,
TpaHcpopmaTopbl, KneLu).

Oh — CYMMapHaa [MOrpelHoCTb W3MepPeHMA aMMauTyabl TFapMOHMK TOKa (perucTpaTop,
TpaHcpopMaTopbl, KneLu).

Oph — [ONOJHWUTENbHAA MOrpPewHoCTb, CAeaylolas M3 OWWBKM M3mepeHus dasbl Mexay
rapMOHMKaMK HanpAXKeHUA M TOKa.

MorpewHocTb Jpn MOXKHO OMPenenunTb, eciv U3BECTEH yros $pa3oBOro cABWra Aas MHTEPECYHOLWEero Hac
AnanasoHa 4actoTbl. B Tabaunue 8.1 npeactaBneHa owmbKa pasHocTM (a3 meray FrapMOHUKKamu
HanpsXeHWa 1 Toka ana pernctpatopa MPI-540 (6e3 Knewel u TpaHCHOPMaTOpPOB).

Tabnnua 9.1. OwmnbKa dasbl pernctpaTopa MPI-540 B 3aBUCMMOCTM OT YacTOThI.

[l1anasoH 4acToTsl 0..200 Ty 200...500 Ty 500 u...1 KMy 1.2kMy | 2..2,4kMy

Owwnbka dasbl <1° <2,5° <5° <10° <15°

OwunbKy ¢asbl, BHOCUMYIO NPU UCNOAb30BaHNN TPAHCHOPMATOPOB U Knellei, 06bIMHO MOXKHO HalTK B
MX TEXHUYECKOM AOKYMEHTauMu. B Takom ciyyae, HEOBXOAMMO OLEHUTb PE3yAbTUPYHOLLYIO OLINMBKY
dasbl MmeKay HanpsaXeHUem M TOKOM AN MHTEPecyoWeil Hac YacToTbl, BHOCMMYIO BCEMM 3/1eMEHTaMM
N3MepUTeNbHOM Lenu: TpaHchopPMaTOPbl HANPAKEHUA U TOKA, KNeWm U pernctparop.

MorpewHoCcTb U3MepeHUs M3-3a OWNBKKN dasbl 417 aKTUBHOW MOLLHOCTU OTAE/bHbIX TAPMOHUK MOXHO
onpeaennTb Ha OCHOBAHMM 3aBUCUMOCTH:

cos(@ + Agp) . .
W) [,.-";;:-]J CGSQ,'} =0

B cBoto ovepeapb, NOrpeLwHOCTb U3MEpPEHUA peaKTMBHOﬁ MOLWHOCTN NAPMOHUK MOXHO OonpeaennTb ms

8o = 100( 1

3aBUCUMOCTH!

sin(g — Agp)
sing

B obeux 3Tux dopmynax ¢ o3HayaeT GaKTUYECKUIA YroN CABUra MeXKAy rapMOHMKaMW TOKa W

8o =100 1— ) [%], sing = O

HanpsxeHus, a AQ - cymmapHyto olWnbRy dasbl N8 4aHHOW YacToThI.




9.3 /JONOJIHUTEJ/IbHBIE XAPAKTEPUCTUKH

MutaHue

MutaHne namepurtena

MNaket akkymynatopos SONEL Li-lon 11,1 B, 3,4 Au.

MapameTpbl 3Y aKKKyMynATOPOB

nocroaHHoe 12 B/ 2,5 A
100...240 B, 50...60 'y, (ceTb)

[vanasoH TemnepaTyp, NO3BOAOLLNIA
HayaTb 3apAAKY aKKyMyaaTopa

10...40 °C

TemnepaTypbl, NPM KOTOPbIX
npeKpaLLaeTcs 3apsaaKa akkyMynsaTopa

<5°Cu250°C

Kateropwus anektpobesonacHoctn

CAT IV/300 B, CAT 111/500 B

Ycnosua Opr)KBPOLIJ,EI;i cpeabl n gpyrne TeXHM4eCKne gaHHble

[OnanasoH pabounx TemnepaTyp 0..50°C
[Jnana3oH TemnepaTyp Npu XpaHeHnn -20...60 °C
Bna*kHOCTb 20...80%

CreneHb 3aWMmTbl, COr/1IaCHO
FOCT 14254-2015 (IEC 60529:2013)

IP51 (c 3aKpbITbIMK 3arnyLIKaMu pasbeMOB)

BbicoTa Hag ypoBHEM MOpA

<2000 m

Pasmepbl 228 x 223 x 75 mm
Macca OKONO 2,2 Kr

. usetTHon XKW TFT, ceHcopHbii, 800 x 480 px,
Avicnnen

AnaroHanb 7”

KosimuectBo MamepeHuin Zs Man napameTpos
RCD ana akkyMynsaTopHbIx baTapei, He meHee

3000 (6 n3m./muH)

Konnuectso namepeHui Riso unm R ana
aKKYMYNIATOPHbIX 6aTapei, He meHee

1000

Bpems perucrpaummn Ana akkymyaaTopHbIX
6artapei, 4

16

BpemA A0 aBTOMaTUYECKOTO BbIK/IHOYEHUSA
Auto-OFF

2 MWH, 5 MUH MAK QYHKLMA OTKAIOYEHA.

MamaATtb be3 orpaHuyeHnin
NHTepdelic usB
CooTseTtcTBME FOCT P M3K 61557-1-2005

Knacc 3awmTol

[BoliHasa nsonaumsa, cornacHo NOCT IEC 61010-1-2014
FOCT IEC 61557-1-2005

3J'IeKTp0Ma FTHUTHaA COBMECTUMOCTb

FOCT P M3K 61326-1-2014
FOCT P 51522.2.2-2011 (M3K 61326-2-2:2005)

3/IEKTPOMarHnMTHas.

A

MUCnpaBaeHUO NONOKEHUA.

O6opypoBaHue

MNpumeuaHue K NOCT 30805.22-2013 (CISPR 22:2006) «COBMeCTUMOCTb TEXHUUYECKUX CpeacTB

MHPOPMALMOHHBIX  TexHonoruii. Paguonomexm

uMHAycTpuanbHble. Hopmbl  meTtogbl usmepeHuii.» (EN55022:2010)

TMM-540 - 370 npubopbl Knacca A. B 6bITOBON cpefie 3TO M3ZeAMe MOMEeT Bbi3BaTb
paguonomexu, 4To notpebyeT OT MNOAb30BaTeNA MPUHATUMA COOTBETCTBYHOLLMX Mep No




9.4 JONOJIHUTEJ/IbHAA NIOT'PEINIHOCTD

ﬂ,aHHbIe O AONONHUTENbHbIX NOrpewHOCTAX 6y,u,yT NnoNne3Hbl rMaBHbIM o6pasoM B C/1ly4ae UCnosib3oBaHUA

n3mepuTens B HeCTaHAAPTHbIX YC/I0BMAX U AN1A 1ab0OpaToOPHbIX U3MEepPEeHUn NpU NoBepKe.

9.4.1 [JonosHuTe bHbIE NorpemHocTy no F'OCT IEC 61557-2-2013 (Riso)

Baustowwan BennynHa O603HaveHne JononHnTenbHas NorpeLwHocTb
MNonorkeHne E: 0%
Hanps»keHue nutaHua E, 0%
Temnepatypa 0°C...35°C Es 2%

9.4.2 J[lonmoysiHUTeAbHBIe orpemHocTu o 'OCT IEC 61557-3-2013 (Z)

BavAatowana seanymHa Ob6o03HayeHune JononHutenbHasa NOrpeLwHoCcTb
MNonorkeHne Es 0%
Hanps»keHue nutaHua E, 0%
nposog 1,2 m—0 Om
nposoa 5m—0,011 Om
Temnepatypa 0...35°C Es nposog 10 m — 0,019 Om
nposog 20 m — 0,035 Om
Kabenb WS-03, WS-04 — 0,015 Om
dazo8.bIt yron 0°...30° Es.2 0,6%
YacTtoTta 99...101% f, Es 0%
Hanps»xeHue cetn 85...110% U, Es 0%
FapMOHMKHM Eo 0%
[MocToAHHaA cocTaBnAOWan E1o 0%

9.4.3 /[lonmoaHuTeabHble norpemHocty no 'OCT IEC 61557-4-2013 (R +200 mA)

Banawowasa sennymHa O603HayeHne JononHuTenbHasa NOrpeLHocTb
MNonokeHne Es 0%
HanpsaxeHune nuTaHma E> 0,5%
Temnepatypa 0...35°C Es 1,5%

9.4.4 /[lonoJIHUTE/IbHbIE NOTPELIHOCTH IPU U3MEPEHUHU CONPOTUBJIEHNs 3a3eMJieHUA (Rg)

AononHutenbHble norpewHoctn no NOCT IEC 61557-5-2013

BaunAtowLas BeanymHa O603HauyeHne JononHuTenbHaa NOrpeLwHoCTb
MonoxeHne E: 0%
HanparkeHue nuTaHma Ex 0%
0% aona 50 B

Temnepartypa 0...35 °C Es

+2 e.m.p. oA 25B
HanpsaxeHne nomex Eq +(6,5% + 5 e.m.p.)
ConpoTuB/ieHUE 31eKTPoA0B Es 2,5%
YacrtoTta 99...101% f, E; 0%
Hanps»eHue cetn 85...110% U, Es 0%




[ononHuUTeNnbHasA NOrpeLHoCTb OT HaNpAXKeHUs nomex Ana GyHKumii 3p, 4p, 3p+Knewm

(ana 25 B wn 50 B)

Re JononHutenbHasa NorpewwHoCcTb
<10 Om +(((-32-10° -Rg +33:104)-U2 +(-12-10 % -Rg +13-107%)-U,)-100%+ 0,026 - ,JU, Q)
>100m | +((—46-107° -Rg +1-104)-U2 +(14-10° -Rg +19-107°)-U,)-100% + 0,26,/U, Q)

JononHutenbHaa NOrpewwHoOCTb OT CONPOTUBNIEHUA INIEKTPOAOB

-

H

Rs 300 +
Rz-Ry+ 200

Goa = % (R5+ 108

dopmyna cnpasegnunsa ana Rs> 200 Om u/mam Ry = 200 Om.

)- Ry-5- 1:3-4) %]

l+l
R

-3-10-3+(
E

[ononHutenbHaa NOrpewwHoCcTb OT TOKa nomexu B dyHKuumn 3p + Knewm

(ana 25 B w50 B)

Re MorpelwwHocTb [Om]
<50 Om +(4-107% - Rg - Logia”)
>50 Om +(25-107% - Rg" - Lgps )

[ononHutenbHaa NOrpewwHoCcTb OT TOKA Nomexu B GyHKUUN M3MepeHUa ABYMA Kaelamm

Re MorpelwwHocTb [Om]
<5 Om +(5- 1072 Rg”* Lqu)
25 0m +(25-1072-Rg”  Igiq ")

[OononHutenbHaa nNOrpewHoCcTb OT OTHOLWEHUA M3MEpPAEeMOro Kaewamu COMpPOTUBAEHUA YacTU
MHOr03/1IeMEHTHOr0 3a3eM/IEHUA K Pe3y/bTUPYIOLLEMY CONPOTUBIEHUIO B GYHKLMK 3p + Kiewm

Rc MorpelwHocTb [Om]
. R

<99,9 Om +(5- 1073 -R—‘:}
w
. . R;

>99,9 Om £(9-107% -2 5)
w

Rc[Om] — 3HayeHue cOMPOTUBAEHMA YaCTU 3a3eM/IEHMA, U3MEPEHHOW Kjaewamu u oTobpaxkaemoro
npmnbopom, a Rw[OM] — 3HaueHMEe pe3ynbTUPYIOLLErO CONPOTUBAEHUA MHOTO3/1IEMEHTHOTO 3a3EM/IEHMA.

9.4.5 /[lonmosHuTe AbHbIe norpemHocTu no 'OCT IEC 61557-6 (¥Y30)

s, ta, Us
Baunatowan sBeanymHa O603HayeHne JononHuTtenbHasa NOrpeLwHoCcTb
MNonokeHne Es 0%
HanparkeHue nuTaHma E> 0%
Temnepatypa 0...35°C Es 0%
ConpoTunBneHWe 31eKTpoa0B Es 0%
Hanps»eHue cetn 85...110% U, Es 0%




10 KOMILVIEKTALIN A

10.1 CTAHAAPTHAA KOMIIVIEKTALIUA

HanmeHoBaHuMe UHaeKc MHaeKkc

N3meputenb NapaMeTpoB 31eKTPOHE30NACHOCTU 31EKTPOYCTaHOBOK
TMM-540 1 wr. WMRUTMM540
PykoBoAacTBO no akcnayaTtaumu/Macnopt 1/1 wr.
Apantep aBTOMOBUNbHbIN (12B) 1 wr. WAPRZLAD12SAM
ApanTtep WS-03 c cetesoit Buakot UNI-SCHUKO u kHonkon « CTAPT» 1 wr. WAADAWSO03
AKKymynaTopHas 6atapes Li-lon SONEL-15 11,1V 1 wr. WAAKU15
3axum «Kpokoamn» n3onanpoBaHHbIn ronyboin K02 1 wr. WAKROBU20K02
3axknum «KpoKoamn» n3oanMpoBaHHbIN XKENTbI KO2 1 wr. WAKROYE20K02
3axnum «KpoKkoama» N3onnpoBaHHbIN KpacHbi KO2 1wr. WAKRORE20K02
3axnm «KpoKkoamn» n3oNnpoBaHHbIN Y€pHbI KO1 1wr. WAKROBL20K01
3apaaHoe YCTPOMCTBO AN1A aKKymyaTopos Z7 1wr. WAZASZ7CZ
30HA4 U3MepPUTENbHbIN A5 3a6MBKM B rpyHT 30 cm 2 wWr. WASONG30
30HA, OCTpPbIN C pazbémom «baHaH» ronybo 1 wr. WASONBUOGB1
30HA OCTPbIN C pa3bEMOM «BaHaH» XKENTbIN 1wr. WASONYEOGB1
30HA, OCTPbIN C pa3bEMOM «BaHaH» KpacHbIN 1 wr. WASONREOGB1
Kabenb nocnegosatenbHoro nHtepderica USB 1 wr. WAPRZUSB
Kabenb ceTeBoit 1 wr. WAPRZLAD230CZ
KapTta namaTtn microSD 4I'b 1w #
Knewwm rmbkune F-3A 3 wr. WACEGF3AOKR
KomnneKkT pemHen «CBob6oAHbIE PYKM» 1 wr. WAPOZSZEKPL
MpoBoa namepuTenbHbi 15 M Ha KaTyLKe ¢ pa3béMamMn «baHaH»
rony6oi 1 wr. WAPRZ015BUBBSZ
Mposoga nameputenbHbii 30 M Ha KaTyLKe ¢ pa3bémMamn «baHaH»

. 1 wr. WAPRZO30REBBSZ
KpacHbI
MpoBoa namepuTenbHbiii 1,2 m ¢ pasbémamm «baHaH» ronybon 1 wr. WAPRZ1X2BUBB
MpoBoa namepuTenbHbiii 1,2 M ¢ pasbeémamm «baHaH» KENTbIM 1 wr. WAPRZ1X2YEBB
MpoBoa namepuTenbHbiii 1,2 M ¢ pasbeémamm «baHaH» KpPacHbIM 1 wr. WAPRZ1X2REBB
Mposog nameputenbHblit 1,2 m ¢ pasbémamu «baHaH» YEPHbIN €
MapKIMPOBKO N 1 wr. WAPRZ1X2BLBBN
CoeauHUTENb 3NEKTPUYECKUIA — adanTep ¢ pesbboit M4/M64 1 komnn. WAADAMAMG64
®yTthap L2 1 wr. WAFUTL2
10.2 JOITOJIHUTEJIbHAA KOMIIVIEKTALLIUA

HanmeHoBaHue MUHAaekc

Apantep gns TECTUPOBAHMA 3apAAHbIX CTaHLMNA 31ekTpomobunei EVSE-01 WAADAEVSEO1
ApanTep nutaHua AZ-2 WAADAAZ2
Apantep WS-04 c cetesoi Bunkot UNI-SCHUKO WAADAWS04
ApanTtep AutolSO-1000C WAADAAISO10C
Apantep AGT-16C WAADAAGT16C
Apantep AGT-16P WAADAAGT16P



http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=366
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=359
http://www.sonel.ru/ru/products/accessories/accu/detail.php?id4=316
http://www.sonel.ru/ru/products/accessories/gripes/detail.php?id4=341
http://www.sonel.ru/ru/products/accessories/gripes/detail.php?id4=347
http://www.sonel.ru/ru/products/accessories/chargers/detail.php?id4=751
http://www.sonel.ru/ru/products/accessories/probes/detail.php?id4=388
http://www.sonel.ru/ru/products/accessories/probes/detail.php?id4=395
http://www.sonel.ru/ru/products/accessories/probes/detail.php?id4=394
http://www.sonel.ru/ru/products/accessories/probes/detail.php?id4=393
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=408
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=402
http://www.sonel.ru/ru/products/accessories/cases/detail.php?id4=423
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=410
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=410
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=412
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=412
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=406
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=405
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=404
http://www.sonel.ru/ru/products/accessories/cases/detail.php?id4=374
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=761
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=363
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=463
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=317

Apantep AGT-16T WAADAAGT16T
Apantep AGT-32C WAADAAGT32C
Apantep AGT-32P WAADAAGT32P
Apantep AGT-32T WAADAAGT32T
Apantep AGT-63P WAADAAGT63P
Apantep ons TECTUPOBAHMA YCTPOMCTB 3aLMUTHOro oTKAoYeHuA (Y30) TWR-1) WAADATWR1J
LaTtumk ntokemetpa LP1 c agantepom WS-06 WAADALP1KPL
LaTtumk ntokcmetpa LP10A c agantepom WS-06 WAADALP10AKPL
JdaTtumk nokcmetpa LP10B c apantepom WS-06 WAADALP10BKPL
3aXK1UM crneumnanbHbi TUNA «CTPYOLUUHA» C pa3beéMom «baHaH» WAZACIMA1
30HA, A4NA U3SMEPEHUI CONPOTUBAEHUA NOJI0B U cTeH PRS-1 WASONPRS1
30HA4 U3MepPUTENBHbIN As 3a6MBKM B rpyHT 80 cm WASONGS80
30HA, 3MepUTEsIbHbIN A1a 3a6nBKKU B rpyHT 80 cm pa3bopHbIi WASONG80V2
30HA4 ntoKemeTpa LP1 WAADALP1
3oHA ntokemeTpa LP10A WAADALP10A
3oHA ntoKkemeTpa LP10B WAADALP10B
30H4, OCTPbIN € pa3beémom «baHaH» cknagHom SP-2M WASONSP2M
Knewm rmbkme F-1 WACEGF10KR
Knewwm rmbkne F-2A WACEGF2AOKR
Knewu namepurtensbHblie C-3 WACEGC30KR
Knewu namepurenpHoie C-4 WACEGC40KR
Knewu nameputenpHole C-5 WACEGC50KR
Knewm nsmeputenbHbie C-6A WACEGC6AOKR
Knewu nameputenbHole C-7 WACEGC70KR
Knewwu nepegatowme N-1 WACEGN1BB
MNepexogHuK WS-06 PS/2 WAADAWS06
MpoBog n3mepuTeNbHbIN 25 M Ha KaTyLlKe ¢ pasbémamu «baHaH» ronybon WAPRZ025BUBBSZ
MpoBoa M3mepuTenbHbln 50 M Ha KaTyLKe € pa3béMamm «BaHaH» KENTbIN WAPRZO50YEBBSZ
MpoBoA M3MePUTENbHbBIN 5 M C pazbeéMamm «baHaH» KpacHbI WAPRZOO5REBB
MpoBoa namepuTenbHbln 10 M ¢ pazbémamm «baHaH» KpacHbIM WAPRZ0O10REBB
MpoBoa n3mepuTenbHbln 20 M ¢ paszbémamm «baHaH» KpacHbIM WAPRZ020REBB
Cumynatop kabena CK-1 WAADACK1
CoefmHUTENDb INEKTPUYECKUI - aganTep AC-16 WAADAAC16
®dyTnap gna asyx 3oHg08 80 cm WAFUTL3

10.2.1 Knemu C-3

Knewwm C-3 npesgHasHayeHbl ANA N3MEPEHUA CU/bl MEPEMEHHONO TOKA B 3/1EKTPOYCTAHOBKAX HWU3KOM U
cpegHeit MolHocTM. KaK OOMOSHUTEeNbHbIA aKkceccyap K npubopam kKomnaHum SONEL S.A., oHu
COBMECTUMbI c n3mepuTenamm COMNpOTUBAEHUA 3azemneHums cepuu MRU/TE "
MHOTOdYHKLMOHANbHbIMK U3MepuTenamm cepum MPI/TMM.

BbIxoAHOW CUrHan npoxoAuT Mo Kabento 2 M, 3aKAHUMBAKOWMMCA COOTBETCTBYHOLLEN BUIKOM,

noaxogsulel K rHesay pasbéma B Usmeputene.


http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=462
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=461
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=318
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=460
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=319
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=361
http://www.sonel.ru/ru/products/accessories/gripes/detail.php?id4=344
http://www.sonel.ru/ru/products/accessories/probes/detail.php?id4=389
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=381
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=382
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=379
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=386
http://www.sonel.ru/ru/products/accessories/clamps/detail.php?id4=380
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=332
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=413
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=414
http://www.sonel.ru/ru/products/accessories/wires/detail.php?id4=415
http://www.sonel.ru/ru/products/accessories/adapters/detail.php?id4=496
http://www.sonel.ru/ru/products/accessories/cases/detail.php?id4=425

/_\ Henb3a nsmepaTtb TokM Bbiwe 1200 A. CneayeT orpaHMYnTb Bpema MamepeHma Toka go 1000 A,

COrNacHo caeayoWmm AaHHbIM:

JnanasoH Toka

<1000 A 1000 A<I1<1200A

Pexknm paboTbl

HenpepbIBHbIA?

15 MUHYT n3mepeHus,

cnepyowme 30 MUHYT NepepbIB.

Y Ana yactoTbl f < 1 Kl OrpaHUYEHNA MaKCMMaNbHOTO 3Ha4YeHMA TOKa NPU HenpepbIBHOM paboTe ana

YyacToTbl Bbiwe 1 K, B COOTBETCTBMM C 3aBUCUMOCTbIO lyaxe = 1000 A/ [KIL].

HopmanbHble ycNoBUA 418 NOBEPKK

Temnepatypa 20...26 °C

OTHOCUTEeNbHaA BNAXKHOCTb 20..75 %

Mo3nuua nposoga NpoBOA, B LLEHTPE, OTHOCUTE/NIbHO 3aXKMMOB K/eLlel
YacTtoTa CMHYCcOMAanbHOroO TOKa 48...65 'y,

KoadpdmumMeHT rapmMoHNYECKUX UCKAXKEHUN <1%

lMocToAHHAA COCTABNAIOLWLAA TOKA OTtcyTcTBYeT

MocToAHHOE MarHMTHOe none

<40 A/m (MarHuTHOE nose 3emnun)

NepemeHHOe BHelWHee MarHUTHoe nose

OTtcyTcTBYeT

MpoBoaa B HenocpeAcTBEHHON 611M30CTH

OTCyTCTBME NPOTEKAIOLLLErO MO HUM TOKa

[unana3oH ToKa OcHosHasa norpetwHocTb! OwmbKa ¢asbl
1..100 mA 3% + 5 MKA He yKa3aHa
01.1A 2% + 3 MKA He yKa3aHa
1..10A 1% 2°
10..100 A 0,5% 1°
100...1200 A 0,3% 0,7°

) g % oT U3sMepAEMOo BEANUYMHDI.

TexHunyeckne napameTpsbl

BbIXOAHOI‘;I CUrHan gna MakCMmasibHOro Toka

1 A nepeMeHHOro ToKka

KoapoduumeHt

1/1000 A

YacToTHbIN AManasoH

30 ly...5 KMy,

Knacc 3awmthbl

[BOViHasA, B COOTBETCTBUM C
NOCT IEC 61010-2-032-2014

MN3meputenbHada Kateropma no
FOCT IEC 61010-2-032-2014

[l 600 B

CreneHb 3aLMTbl, COTNACHO
FOCT 14254-2015 (IEC 60529:2013)

IP40, c oTKpbITbIMMK Iy6Kamu IP30

Pasmepbl 216 x 111 x 45 mm
Macca oKkono 550 r
PacKkpbITre 3aXKnmos 53 mm

OxBaT OTKPbITbIX 3aXKMMOB 139 mm
MaKcUMManbHbIM gMameTp U3mMepAaemoro Nnposoaa @ 52 mm

OnvHa Kabens Kneuwel 2Mm

[dnana3oH paboumnx Temnepatyp -10...55 °C

Bna)xHOCTb

<90 %




BbicoTa Hag ypoBHEM MOpA <2000 m

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)

JNeKTpoMarHMTHaa COBMeCTUMOCTb
rOCT 30804.6.2-2013 (IEC 61000-6-2:2005)

10.2.2 Knemu C-4A

Knewwm C-4A npegHasHavyeHbl 4NA U3MEPEHUA CU/bl MTEPEMEHHOTNO TOKA B 31EKTPOYCTAHOBKAX HU3KOM U
cpepHei MOWHOCTU. BbIXOgHbIM CUFHAIOM ABAAETCA HaMNpPAXKeHWe, NPponopLMOHaNbHOE U3MepAEMOMY
TOKY. BbIXOZHOM CUrHan npoxoamTt no Kabento 2,2 M, 3aKaHYMBAIOLLMMCSA COOTBETCTBYHOLLEN BUAKOM,
NoaxoAALLEN K THe34Y pasbemMa B U3MepuTese.

CTpenKa, pacrno/ioxeHHas Ha 04HON U3 ryboK yKasblBaeT Hanpas/seHMe NpoTekaHua Toka. Cunraercs,
YTO TOK TEYET B MONOMKUTE/IbHOM HanpasBAEHUU, eCIM OH NPOTEKAaeT OT UCTOYHUKA K Harpyske. Takas
OpUeHTaLMA Knellen Heobxoauma A1A NPaBUAbHOTO U3MEPEHUA MOLLLHOCTU.

Henb3Aa namepatb Tokm Bbiwe 1200 A. CheayeT orpaHUYUTL Bpema nsmepeHna Toka ao 1000 A,
& COrNacHO caeAyroWUM AaHHbIM:

[nana3oH TokKa <1000 A 1000 A<1<1200 A
o1 15 MWHYT n3MepeHus,
Pexkum paboTbl HenpepbIBHbIN
cnepyowme 30 MUHYT NepepbIB.

Y Nna vactoTbl f < 1 KMy, OrpaHMYeHNA MaKCMMabHOrO 3HaYeHMA TOKa NPU HenpepbIBHOM paboTe ana
yacToTbl Bbiwe 1 K, B COOTBETCTBMM C 3aBUCUMOCTbIO lyaxe = 1000 A/ [KIL].

Hopmaanble yCcnosua onAa noBepKH

Temnepatypa 20...26 °C
OTHOCUTEeNbHaA BNAXKHOCTb 20..75 %
Mo3numa nposoaa NPOBOA, B LLEHTPE, OTHOCUTE/IbHO 3aXKMMOB K/eLLein
YacTtoTa CMHYCOMAaNnbHOro TOKa 48...65 Ty,
KoadpdmumeHT rapmoHNYECKUX UCKaXKEHUN <1%
MocToAHHAA coCTaBAAOLLLAN TOKA OrtcyTcTByeT
MNMocToAHHOE MarHUTHOE nose <40 A/m (marHutHoe none 3eman)
MNepeMeHHOe BHelLHee MarHUTHOE nose OrtcyTtcTByeT
MpoBoaa B HenocpeacTBEHHOMN 611M30CTH OTCcyTCTBME NPOTEKAOLLErO NO HUM TOKA
[lnanasoH Toka OcHoBsHas norpewwHocTb!? Ownbka dasbl
0,1..10A (3% +0,1A) He yKa3aHa
10..50 A +3% +3°
50...200 A +1,5% +1,5°
200...1000 A +0,75% +0,75°
1000...1200 A +0,5% +0,5°

) B % OT M3MepAEMONi BEINUMHDI.




TexHuyeckre napameTpbl

BbIXOAHOM CMIHAN 417 MaKCUMMa/IbHOTO TOKa 1 B nepemeHHOro ToKa
CooTHOWweHne 1 mB/ 1A ana nepemeHHOro Toka
YacToTHbIN AManasoH 30 Mu...5 Kl'y,

ABOﬁHaﬂ, B COOTBETCTBUU C

Knacc 3awmthbl
FOCT IEC 61010-2-032-2014

N3meputenbHada KaTteropma no
FOCT IEC 61010-2-032-2014

[11600 B

CreneHb 3aWKUTbl, COrNaACHO

P40, c oTKpbITbIMK TyBKamu IP30
FOCT 14254-2015 (IEC 60529:2013)

Pasmepbl 216 x 111 x 45 mm
Macca oKkono 550 r
PacKkpbITne 3axKnmos 53 mm

OXxBaT OTKPbLITbIX 3a*KUMOB 139 mm
MaKcMmanbHbIN AMameTp M3MepAaAeMoro nposoaa @ 52 mm

OnvHa Kabens Knewen 2,2 M

[dunana3soH pabounx Temnepartyp -10...55 °C
BnarkHOCTb <90 %

BbicoTa Hag ypoBHEM MOpA <2000 m

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)

JNeKTpoMarHMTHaa COBMeCTUMOCTb
rOCT 30804.6.2-2013 (IEC 61000-6-2:2005)

10.2.3 Kiemu C-5A

Knewm C-5A npegHasHayeHbl AN USMEPEHUS CU/bl NEPEMEHHOro M NOCTOAHHOIO ToKa 6e3 paspbiBa
Lenun ¢ NPOTEKAILWMM TOKOM. M3meputenbHblid AnanasoH coctasnseT 1400 A anA NOoCTOAHHOIO TOKa M
1000 A ana nepemeHHOro TOKa. BbIXOAHLIM CUFHAaNOM ABNAAETCA HaANpAXeHWe, NPonopuMOHaNbHOEe
n3mepaemomy TOKy. Knewm nmetot oanH ananasoH mamepenns 1000 A, ¢ 4yBcTBUTENbHOCTbIO 1 MB/A,
BPALLAOLLNICA PeryaaTop HAacTPOMKN HYAA N CBETOAMOAHbIN MHAMKATOP NUTAHMA.

BbIXOAHOW CUrHaN nNpoxoAuT MO Kabenwo 2,2 M, 3aKaHYMBAOWMMCA COOTBETCTBYIOLLEN BWUIKOM,
noaxoAALLen K rHesgy pasbéma B UsmepuTene.

C'rpem(a, pacnonoXeHHaA Ha OAHOVI n3 Fy60K YKa3biBaeT Hanpas/ieHUe NpoTeKaHuUA TOKa. Cuuntaertca,
UYTO TOK TEYET B MNOJIOXKUTENbHOM Hanpas/sieHUn, eCan OH NPOTeKaeT OT UCTOYHUKa K Harpyske. Takan
OpUneHTauunAa KﬂeLU,eVI H606X0,EI,MMa AnAa NpasnibHOTo UaMepeHnAa MOLLHOCTH.

A

[Jnana3oH nsmepeHna NOCTOAHHOIO TOKa | <3000 A
Pexkum paboTbl HenpepbIBHbIN

[nanasoH namepeHma NnepemMeHHOro Toka | <1000 A
Pexknm paboTbl HenpepbIBHbIN®

Y Nna vactotbl f < 1 KMy, OrpaHMYEHNA MaKCMMaIbHOTO 3HaYeHMA TOKa NPU HeNpepbIBHOM paboTe ana
yacToTbl Bbiwe 1 Kl B COOTBETCTBUM € 3aBUCUMOCTBIO lyake = 1000 A/f [KIL).




BknioyeHue:
e [uTaHuMe oT 6GaTapeek. [lepeBecTn nepeknwoyatesb B nonoxenne BK/ (ON). 3enéubiin

CBETOAMO/, CUTHAINBUPYET O NpaBuibHON paboTe. Knewm aBToMaTUYECKM BbIK/IOYAOTCS Yepes
10 mumHyT be3pencTeus;
e [uTaHMe oT HaTapeek. MepesecTn nepekntoyaTens B nonoxeHne BK/1 (ON), oaHoBpemMeHHO

vaepxumsaa kKHonky DC ZERO. CBETOAMOA CUTHANN3UPYET O NpaBunbHOW paboTe.
Knewm He BbIKAOYAOTCA aBTOMATMYeCKM M paboTatoT A0 Tex Mop, noka baTapelika He
paspaguTcs;

e BHewHee nutaHue. logkawouute K Kaewam nutaHne depe3 pasbém USB.

CBETOAMOA, CUrHaNM3NpyeT O NpaBuibHON paboTe. Knewm BbIKAKOYAKOTCA NOCAE OTKAOYEHUA
nuTaHus.

Ecav nocne nepeKknyeHnAa ceetogmnmon He ropuTt Uuan raCHeT BO BpemA M3Mep6HMﬁ, TO H606XO,D,VIMO
3aMEeHUTb 3/1IeMeHT NUTaAHUA.

CurHanmsauma npesbileHUA AMana3oHa U3MepeHHUA:
e Ecim M3MepHEMbIVI TOK NPEBbLICUT ANaNa30H U3MepeHNA KHEU.I,EVI, 3aropaeTca ceetoanos OL.

KoppeKTnposKa NnoKasaHuA Hyna ANA NOCTOAHHOrO TOKa:

e  BKnwounTb Knewwu;

e YbeauTbcA, UTO r'yH6KM 3aKpbIThbl M HE OXBaTbIBAlOT HUKAKOro NpoBoAa;

o [lOAKNIOUYNTD KNELLU K U3MePUTESIO;

e Haxkatb KHonKy DC ZERO. Csetognog OL 3aropuTcA NpMMepHO Ha 3 CeKyHAbl, CUTHANM3npyA
npouecc KoppeKkLumu;

e (Cgetoagmopg OL noracHeT, Korga KoppeKuma ycrnewHo 3akoHuyuTcA. Ecam oH He racHeT - 370
03HAYaeT, 4YTO KOppeKLMA He MOXKeT ObiTb BbiMNOAHEeHa. B Takon cuTyaumm HeobxoaMmo
NPOBEPMUTL: HE OXBaTbIBAIOT /M KNELWM KaKOM-TO NPOBOAHUK U MOMHOCTbIO 1M COMKHYTbI y6KMU.
Heobxogmmo cHoBa HaxaTb KHOMKY DC ZERO MM BbIKAOYUTL M BKAOYUTL KAeLm, Nocsie Yero
NOBTOPUTb Npoueaypy.

Knewm nocne ceoero BK/AOYEHMA YCTAHABANBAIOT NOCNEAHIOK COXPAHEHHYIO KOPPEKLMIO.

Hopmaanble yCcnosua onAa NnoOBeEpPKHU

Temnepatypa 18...28 °C
OTHOCUTeNbHaA BNAXHOCTb 20..75 %
Mo3uuma nposoaa NpoBOA, B LLEHTPE, OTHOCUTE/IbHO 3aXKMMOB KAeLLein
TokK DC...65 Ty,
[MocToAHHOE MarHMTHOEe none <40 A/m (MarHuTHOE nose 3emnu)
MNepemeHHOe BHeLIHee MAarHUTHOE nose oTcyTCTBYET
[unana3oH Toka AC/DC OcHoBsHas norpewHocTb!Y
0,5...100 A 2% +1,5A)
100...800 A 12,5%
800...1000 A AC 4%
1000...1400 A DC 5%

) B % OT M3MepAEMOVi BEANUYUHBI




[Junana3oH ToKa OwmnbKa dasbl (45...65 u)

3..200A -2°

200...1000 A -1,5°

JononHutenbHas NOrpeLwHoCTb

OT YaCTOTbl NepemMeHHOro TOKa:

10...400 I'y, 1%
400...7000 Iy, 3,5%

OoT TemnepaTypbl OKp. cpeapl -10...55 °C:

- Apeiid Hyna +100 mA/°C
-apeind ychnneHms 3%

OT OTHOCUTE/IbHOM BNaXKHOCTK B AManasoHe 10...85% 0,5%

OT NoJIoXeHna nposoaa 20 mm 0,5%

OT Mapas/ieNlbHOro MPOBOAHMKA C I'IepevMGHHbIM 10 mA/A
TOKOM 50 Iy, Ha paccToAHMKU 23 MM OT KneLlen.

OT BHellHero mard.nons 400 A/m (50 l'u) Ha npoBog, B 13A
LeHTpe Knelen

OT NoAaB/ieHUA CMHPA3HOIo CUrHana 90 ab A/B (50 'u)

TexHunuyeckune napameTpbl

CooTHoLLeHne 1mB/1A
YacToTHbIN AMANasoH DC...5Kl'y
BbixoaHoe conpoTusneHmne 215 0m

[ABOMHasA, B COOTBETCTBMU C

Knacc 3awmthbl
FOCT IEC 61010-2-032-2014

KaTteropus anektpobesonacHocTu I1600B/1vV300B

CreneHb 3awmTbl, cornacHo NOCT 14254-2015

IP40
(IEC 60529:2013)

ot 6aTapei Tuna 6LR61 9 B

MunTtanune .
yepes nopt microUSB 5 B/100 mA
Bpems paboTbl OT asiK.6aTapeku okono 50 u.
Pasmepbl 237 x 97 x 44 mm
Macca okono 520 r
MaKcMManbHbIN AMaMeTp U3MepPsSeMOoro
® 39 Mm
nposoaa
OnunHa Kabens Knewlen 2,2Mm
[dnanasoH paboumnx Temnepatyp -10...55 °C
BnakHOCTb < 90%
BbicoTa Hag ypoBHEM MOpA <2000 m

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)

JNeKTpoMarHMTHaa CoOBMeCTUMOCTb
rOCT 30804.6.2-2013 (IEC 61000-6-2:2005)

10.2.4 Knemu C-6A

Knewwm C-6A npeaHasHavyeHbl 418 U3MEPEHUA CUJIbl NTepeMeHHOro ToKa Yactotoit 010 Kl'y, B AManasoHe
10 mA..10A. B KauyecTBe aKceccyapa K npubopam KomnaHum SONEL S.A. , OHM coBMeECTUMbI C




aHaNM3aTopaMu  Kayectsa 3/1eKTposHeprun cepunm  PQM/TKM  © MHOrodpyHKUMUOHANbHbIMK
nsmeputenamm cepmum MPI/TMM.

BbIXOOAHbIM  CUFHA/NIOM  AABNAETCA  HaNpsAXeHue, MponopunoHanbHOe U3MepAeMoMy TOKYy C
yyBCTBUTEIbHOCTBIO 100 MB/A. OH npoxoauTt no Kabeno 2,2 M, 3aKaHYMBaIOLLMMCA COOTBETCTBYIOLLEN
BU/IKOW, NOAXOAsLLEN K THe3ay pasbéma B UsmepuTene.

CTpenkKa, pacnonoXeHHaa Ha 0A4HOM M3 ryboK yKasblBaeT Hanpas/ieHue NpoTteKaHua Toka. Cuntaercs,
YTO TOK TEYET B MONONKUTE/NIbHOM HanpasBAEHWUU, eCIU OH NPOTEKaeT OT UCTOYHUKA K HarpysKke. Takas
opueHTaumA Kneulen Heobxoauma ANA NPaBUIbHOIO U3MEPEHUA MOLLHOCTH.

HopmanbHble YCI0BUA A1 MOBEPKM

Temnepatypa 20...26 °C
OTHOCUTEeNbHaA BNAXKHOCTb 20..75 %
Mo3uuma nposoaa NpPoOBOA, B LLEHTPE, OTHOCUTE/IbHO 3aXKUMOB KAeLLei
YacTtoTa CMHYCcOMAanbHOro TOKa 48...65 'y
KoadpdmumneHT rapmoHNYECKUX UCKaXKEHUN <1%
lMocToAHHAA COCTABNAIOLWLAA TOKA OTtcyTcTBYeT
MocToAHHOE MarHuTHoe none <40 A/m (MarHuTHOE none 3emnun)
MNepemeHHOe BHeLIHee MarHUTHOE nose OtcyTcTBYeT
MpoBoaa B HenocpeacTBEHHON 611M30CTH OTcyTCTBME NPOTEKAIOLWEro No HAM TOKa
[unana3oH ToKa OcHosHasa norpetwHocTb!? OwmbKa ¢asbl
0,01..0,1A (3% + 1 mA) He onpeaeneHa
0,1..1A 12,5% 15°
1..12A 1% 13°

() 5 % OT U3MepAEMOI BENUMHDI

TexHunyeckne napameTpsbl

CooTHOLWeHne 100 mB / 1 A gna nepemeHHOro ToKa

YacToTHbIN AnanasoH 40 lMNu...10 Kl'y,

,EI,BOVIHaFI, B COOTBETCTBUU C

Knacc 3awmTol
FOCT IEC 61010-2-032-2014

M3meputenbHaa Kateropma no NOCT IEC 61010-2-032-
2014

[11 600 B

CteneHb 3awmThl, cornacHo FOCT 14254-2015 (IEC

IP40, c oTKpbITEIMK Fy6Kamu IP30
60529:2013)

Pasmepbl 135 x 50 x 30 mm
Macca okono 180 r
PacKkpbITue 3aXKnmos 21 Mmm

OxBaT OTKPbITbIX 3aXKMMOB 69 Mmm
MaKcMmanbHbIM AMameTp M3MepseMoro nposoaa @ 20 mm

OnunHa Kabens Knewen 2,2 M

[nanas3oH paboumnx Temnepatyp -10...55 °C
BnarkHOCTb < 90%

BbicoTa Hag ypoBHEM MOpA <2000 m

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)

JNeKTpoMarHnMTHaa CoOBMeCTUMOCTb
FOCT 30804.6.2-2013 (IEC 61000-6-2:2005)




10.2.5 Knemu C-7A

Knewm C-7A npeaHasHauyeHbl A1 U3MEPEHUS CUJIbl NMEPEMEHHOro TOKa B CeTAX HWU3KOM M cpeaHel
MOLLHOCTM B AnanasoHe go 100 A.

BbIXOAHbIM  CUFHAa/IOM  AIBNIAETCA  HaMPA)KeHue, MNpPonopuMOHaNbHOE  U3MEPAEMOMY TOKYy C
yyBCTBUTENIbHOCTBIO 5 MB/A. OH npoxoauT no Kabeno 3 M, 3aKaHYMBAOLWIMMCA COOTBETCTBYHOLLEN

BU/IKOW, NOAXOAsLLEN K THe3ay pasbéma B UsmepuTene.

CTpenKa, pacrno/ioxeHHas Ha 04HON U3 ryboK yKasblBaeT Hanpas/eHMe NpoTekaHua Toka. Cuuraercs,
YTO TOK TEYET B MONONKUTE/NIbHOM HanpaBAEHWUU, eCIM OH NPOTEKaeT OT UCTOYHUKA K HarpysKke. Takas
OopueHTauMA Knellen Heobxoauma ANA NPaBUAbHOIO U3MEpPEHUA.

Hopmaanble yCnoBua onAa noBepKu

Temnepatypa 18...28 °C

OTHOCUTE/IbHAA BIAYKHOCTb <85 % (6e3 KoHAeHcaLuUn Bnaru)

YacroTa OCHOBHasA NOrpeLHoCTb OwmnbKa dasbl
45...65 Iy, +(0,5% +0,02 A) 12°
40 y,..1 KMy, 1(1,0% + 0,04 A) He onpegeneHa
TexHunyeckne napameTpel
CooTHOLWeHne 5mMB /1A ananepemMeHHOro Toka
YacToTHbIN ANANasoH 40 Iy...3 KMy,
MonHoe BbIXOgHOE CONPOTMBIEHNE 10 Om

[ABOMHas, B COOTBETCTBUMU C

Knacc 3awmrbl
FOCT IEC 61010-2-032-2014

M3meputenbHas Kateropua no NOCT IEC 61010-2-032-2014 111300 B
Pasmepbl 100 x 60 x 26 mm
Macca okono 160 r
MaKcMMmanbHbIN AMameTp M3MepPsAeMoro nposoaa @ 24 mm

[nvHa Kabena Knewen 3m

[dunanasoH pabounx Temnepatyp 0..50°C

OTHOCUTENbHAA BNAXKHOCTb

< 85% (6e3 KoHAeHcaumn Bnaru)

3J'IeKTpOMa FTHNWTHaA COBMEeCTUMOCTb

FOCT P M3K 61326-1-2014

10.2.6 Knemmu F-1, F-2A, F-3A

fMbKne kKnewm (KaTywKa Porosckoro) F-1, F-2A u F-3A npeaHasHayeHbl ANA M3MeEpPeHus Cubl
nepemMeHHOro Toka c yactotom go 10 kl'y B aAnanasoHe 1 A...3000 A.
Mmbkmne knewm F-1, F-2A u F-3A oTanyatotca mexay Ccobol TONbKO OKPYMKHOCTbIO  KaTyLUKM.

3ﬂeKTpVI‘-IeCKV|e napameTpbl MX OAWHAKOBble. BbIXOAHbIM CUFHANOM ABAAETCA HanpAXKeHwue,

nponopLMoHanbHOe MPOU3BOAHON U3MEPAEMOro TOKa C 4yBCTBMTeNbHOCTbiO 38,83 MB/1000 A ans
50 'y n 46,6 mB/1000 A gns 60 I,



Puc. 10.1 Knewm F-1

Puc. 10.2 Knewwn F-2A

Puc. 10.3 Knewwm F-3A

BbIxoAHOM cuUrHan npoxoauT no Kabeno 2,2 M, 3aKaHUYMBAOWMMCA COOTBETCTBYIOWLEN BWJIKOMN,

noaxodsulel K rHesay pasbéma B Usmeputene.

Crpenka,

pPacnonoXxeHHaa Ha 3acCTexXKe Kneu.l,eﬁ YKa3biBaeT HaMnpasieHne npoTeKkaHnAa TOKa.

CynTtaerca, 4YTO TOK TEYET B MONOXKUTE/IbHOM Hanpas/1eHUN, e€Can OH NpoTeKaeT OT UCTOYHUKA K

HarpysKke. Takan opueHTaumsa Kaewei Heobxoamma a8 NPaBU/IbHOrO U3MEPEHMUA MOLLIHOCTY.

HopmasibHble ycnoBuUs A/1A NOBEPKM

Temnepatypa

18..22 °C

Mo3numa nposoaa

nposoA B UEHTPE OTHOCUTE/IbHO NETNN KﬂeLLI,em

[TocTosiHHOE MAarHUTHOE none

<40 A/m (marHutHoe none 3emnn)

NepemeHHOe BHelWHee MarHUTHoe nose

OTtcyTcTBYeT

BHewHee aneKkTpnyeckoe none

OTcyTcTyeT

TexHun4yeckue xa PaKTEPUCTUKHN

HoMWHaNbHbIN ANANA30H U3MEpPEHUs

1...3000 A (10000 A nukosoe ana 50 u)

KoadpduumeHT Bxoa/sbixoq,

38,83 MB/1000 A (50 ), 46,6 mB/1000 A (60 I'u)

OcHOBHaA NOrpeLwHoCcTb

1+1% B anana3oHe 1...3000 A

JononHutenbHan norpewHoCTb OT MNONI0OXeHUA

nposoaa

+1% makcmmanbHO

Knacc 3awmthbl

[lBoiHan nsonaums, B COOTBETCTBUN C
FOCT IEC 61010-2-032-2014

M3meputenbHasa kateropua no MOCT |EC 61010-2-
032-2014

[11 1000 B / IV 600 B

CreneHb 3awmThl, cornacHo NOCT 14254-2015

IP67
(IEC 60529:2013)
OnnHa oKpyrKHOCTU F-1 120 cm
ONnHa oKpyKHOCTU F-2A 80 cm
OnnHa okpyKHoCcTU F-3A 45 cm
BHYTpeHHWUI aAnameTp nocne 3actermBaHuna F-1 380 mm
BHYTpeHHWUI1 guameTp nocne 3actermBaHua F-2A 250 mm
BHYTpeHHUI AnameTp nocne 3acternsaHua F-3A 140 mm
Macca F-1 okono 200 r
Macca F-2A okono 170 r
Macca F-3A okono 140 r
OnvHa Kabens rubkux Knewen 2,5m
[dnana3oH paboumnx Temnepatyp -30...80 °C

3}'IeKTpOMa THNTHaA COBMECTUMOCTb

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)




FOCT 30804.6.2-2013 (IEC 61000-6-2:2005)

10.2.7 Knemu N-1

Knewwm N-1, Kak 4ONONHUTENbHBIV akceccyap K npubopam KomnaHmMm SONEL S.A., ncnonb3ytotca BmecTe

C U3MepUTeNAMM CONPOTMBNAEHUA 3a3emneHuns cepum MRU/TE B KauecTBe nepeatolimx Knewen npu

N3MepeHnn ABYMA Knewamu. BbixogHOW CUrHaN NPoXoanT Yepes ABa pasbeéma «baHaH».

/_\ Henb3a namepatb Toku Bbiwe 1200 A. CnheayeT orpaHMyumTb Bpema uamepeHua Toka go 1000 A,

COr/1aCHO cneayoLWmm AaHHbIM:

JnanasoH Toka

<1000 A 1000 A<1<1200A

Pexknm paboTbl

HenpepbIBHbIN! 15 MUHYT nsmepeHus,
cnegytowme 30 MUHYT NepepbIB.

Y Ans yactotbl f < 1 Kl OrpaHUYEHNA MaKCMMaNbHOTO 3Ha4YeHMA TOKa NPU HenpepbIBHOM paboTe ana

yacToTbl Bbiwe 1 K, B COOTBETCTBMM C 3aBUCUMOCTbIO lyaxe = 1000 A/ [KIL].

Hopmaanble yCcnosua onAa noBepKHU

Temnepatypa

20..26 °C

OTHOCUTEeNbHaA BNAXKHOCTb

20..75%

Mo3numa nposoaa

nposoA B UEHTPE, OTHOCUTE/NIbHO 3a*XMMOB KHEU.LEVI

MocToAHHOE MarHMTHOe none

<40 A/m (MarHuTHOE nose 3emnun)

NepemeHHOe BHelHee MarHUTHoe nose

OTtcyTcTBYeT

MpoBoaa B HenocpeacTBEHHOM 6AM30CTH

OTCVTCTBMe NpoTeKakrLWero no HUWm ToKa

TexHuyeckne napameTpsbl

BbIXOAHOI‘;I CUrHan gna MakCMmasibHOro Toka

1 A nepeMeHHOro Toka

KoapoduumeHt

1/1000 A

YacToTHbIN AManasoH

30 ly...5 KMy,

Knacc 3awmthbl

[ABOWHaA, B COOTBETCTBUM C
OCT IEC 61010-2-032-2014

MN3meputenbHada Kateropma no
FOCT IEC 61010-2-032-2014

[l 600 B

CreneHb 3aLMTbl, COrNacHO
rOCT 14254-2015 (IEC 60529:2013)

IP40, c oTKpbITbIMM Iy6Kamu IP30

Pasmepbl 216 x 111 x 45 mm
Macca oKono 550 r
PacKkpbITre 3aXKnmos 53 mm

OxBaT OTKPbITbIX 3aXKMMOB 139 mm
MaKcMmanbHbIN AMameTp M3MepPAEMOro NpoBoaa @ 52 mm
[dnanasoH paboumnx Temnepatyp -10...55 °C
BnarkHOCTb <90 %

BbicoTa Hag ypoBHEM MOpA <2000 m

3J'IeKTp0Ma THUTHaA COBMECTUMOCTb

rOCT 30804.6.3-2013 (IEC 61000-6-3:2006)
rOCT 30804.6.2-2013 (IEC 61000-6-2:2005)




11110JIOKEHUA KPbIIUKU U3BMEPHUTEJIA

MoaBuKHaA KPbIWKa NO3BONIAET NCNOJ/1b30BATb U3SMEPUTEJIb B PA3/TUYHbBIX MONOXKEHUNAX.

7 &

1 KpblWwKa CHU3Y nsmepurtens.
KpbIlWKa Kak noacTaBKa.
KpblIWwKa B NOMOXKEHMN, NO3BOAAOLWEM YAOOHO NONL30BATbCA U3MEPUTENIEM, HOCUMbIM Ha LUee
C MOMOLLbIO PEMHEN.

12 TEXHUYECKOE OBC/IY:KUBAHUE

C B cnyyae HapyweHua npaBuA aKCnayaTaumm obopyaoBaHuA, YCTaHOBAEHHbIX M3roTosutenem,
MOXKET YXYALNTbCA 3aLLNUTA, NPUMEHSEMas B AaHHOM npubope.

Kopnyc nameputens MoXKHO YNCTUTb MATKOM BaXKHOW ¢pnaHenblo. Henb3sa MCnoab30BaTb PacTBOPUTENN,
abpasuBHble ynuCTALME CPpeacTBa (MOPOLLKM, NAcTbl U Tak Aanee).

JNEeKTPOHHaA CXEMa W3MEPUTENA HE HYXKAAeTCA B UYMCTKE, 33 MUCKAIOYEHMEM THE3L MOAKNHYEHMA
N3MepUTE/IbHbIX NPOBOAOB.

MN3mepuTenb, ynakoBaHHbIA B NOTPEOUTENbCKYIO U TPAHCMOPTHYHO Tapy, MOMKET TPaHCMOpPTUPOBATbLCA
Nto6bIM BUAOM TpaHcnopTa Ha Ntobble paccToAHMA.

[lonycKaeTca YMCTKa rHE3A NOAK/IYEHNA U3MEPUTE/IbHbIX MPOBOAOB C UCMNO/b30BaHNeM 6e3B0pPCOBbIX
TaMMOHOB.

Bce ocTanbHble paboTbl NO 06CAYKMBAHMIO NPOBOAATCA TOJ/IbKO B aBTOPM3MpoBaHHOM CepBMCHOM
LlenTpe 000 «COH3/».

PeMoHT npnbopa ocyLecTBAAETCA TO/bKO B aBTOpu3oBaHHOM CepBucHom LieHTpe.

13 YTUJ/IN3ANUA

N3mepuTenb, npeaHasHayeHHbIM ANA yTuAM3aumu, cneayeT nepefatb [lpoussoauTento. B cnyyae
CaMOCTOATE/IbHOM yTUAM3auuKn eé cnenyeT NPOBOAUTb B COOTBETCTBUM C AEMCTBYIOLLMMW NPaBOBbIMMU
HOpMaMMU.

14110BEPKA

N3meputenb napameTpoB 3nekTpobesonacHocT 3nekTyctTaHoBokK TMM-540 B coOTBETCTBMM C
depepanbHbim 3akoHoM P® Ne102 «0O6 obecneyeHuMM eauHCTBA U3MepeHWUit» cT.13, noanexut
nosepke.

MeToanKa NnoBepKM A0CTYMNHA AN1A 3arpy3KuM Ha cainte www.poverka.ru

MescnoeepoyHsbiii uHmepean — 1 200.


http://www.poverka.ru/

METPOJIOTMYECKAA CNYXBA OO0 «COH3/1» ocywecTBnsieT NOBEepKY Kak COOCTBEHHOro napKa
peannsyemoro obopyaoBaHMA, Tak W NpuMBOPOB OCTajbHbIX Mpou3BoaMTENel, M obecneymBaeT
6ecnnaTtHyto goctaBky C/ B NOBEPKY M U3 NOBEPKM IKCMPECC NOYTOM.

115533, r. MockBa, np-T AnHaponoBa, 4.22, bl «HaratuHckui», aT1axk 19, 0¢.1902.
Ten.: 8 (800) 550-27-57 no6.501 unu +7 (495) 465-80-25

E-mail: standart@sonel.ru

Internet: www.poverka.ru

15CBEJEHHNA Ob U3IT'OTOBUTEJIE

000 «COH3/1», Poccma
Kpuanyeckmin agpec:
142713, MockoBckasa 06., JIeHUHCKUI p-H, 4. Fpuropunkoso, ya. Maickasn, 4.12.

AZpec ocyLecTBAeHNA AeATe/IbHOCTU:

142721, MockoBckas 06n., JleHUHCKU p-H, A. MwucannoBo, yn. [lepBomalickasa, A4.158A.
Ten.: 8 (800) 550-27-57

E-mail: info@sonel.ru

Internet: www.sonel.ru

16 CBEJEHHNA O CEPBUCHOM LEHTPE

[apaHTUMHBLIN M MNOCAerapaHTUMAHBLIA PEMOHT OCYLLECTBAAET aBTOPM30BaHHbIM CepBUCHbIN LleHTp
KomnaHunm COH3/1 n obecneumsaet becniaTHyl0 A0CTaBKy npubopos n CUA B pemMOHT/M3 pemoHTa
3KCNpecc No4Toun.

CepBucHbIN LLeHTp pacnosioXKeH no agpecy:

115533, r. MockBa, np-T AHaponoBa, @4.22, bl «HaratuHckui», 3sT1axk 19, 0¢.1902.
Ten.: 8 (800) 550-27-57 n06.501 vnm +7 (495) 465-80-25

E-mail: standart@sonel.ru

Internet: www.poverka.ru

17 CCbI/IKH B UHTEPHET

KaTanor npoaykunm SONEL

http://www.sonel.ru/ru/products/

IneKTpoHHasA popma 3aKasa yCyr MOBEPKU 3/IEKTPOU3MEPUTE/IbHBIX MPUBOPOB.
http://poverka.ru/main/request/poverka-request/

dneKkTpoHHan popma 3aKasa pemoHTa npubopos SONEL
http://poverka.ru/main/request/repair-request/

ApeHga obopyaoBaHus n npnbopos

https://priborvarendu.ru/


mailto:standart@sonel.ru
http://www.poverka.ru/
mailto:info@sonel.ru
http://www.sonel.ru/
mailto:standart@sonel.ru
http://www.poverka.ru/
http://www.sonel.ru/ru/products/
http://poverka.ru/main/request/poverka-request/
http://poverka.ru/main/request/repair-request/
https://priborvarendu.ru/

U3MEPUTE/IbHbIE COOBLLEHUA

Nameputens TMM-540 npegHasHayeH ana paboTbl NpYM HOMMHANAbHbLIX GasHbIX HAMPAXKEHUAX
110 B, 115 B, 127 B, 220 B, 230 B 1 240 B v nnHeliHbIx HanpsaxeHuax 190 B, 200 B, 220 B, 380 B,

,_\ 400 B, 415 B.
MoaKnioyeHWe HanpAMKeHWUA Bbille, Yem JONyCcTMMOe MexAy AbbiMu U3MepUTebHbIMU

L-N!
L-PE!
N-PE!

L<>N
TEMPERATURA!
fl
BLAD!

MNospexaeHue uenu

KOPOTKOro
3aMblKaHUA
U>500V!

N HENpPepbIBHbIM
3BYKOBOW CUTHanN

NAPIECIE!

LIMIT!

NAPIECIE!
H!
S!
Re>1,99kQ

SZUM!

LIMIT!

A

Us>U,!
|

PE!
N HenpepbIBHbIN
3BYKOBOW CUTHaN

A

N HenpepbIBHbIN
3BYKOBOW CUTHaN

SZUM!

nonb30BaTENA.

3aKMMaMM  MOXET MpuMBECTU K mnospexaeHnio npubopa M co3gatb OMNAcHOCTb AN

U3mepeHue Zs
Heponyctumoe HanpsaxeHue Uiy A1A BbINOSIHEHUA U3MEPEHUA.
Heponyctumoe HanpsaxeHue Ui.pe 417 BbINONHEHUA U3MEPEHMA.
HanpsaxeHune Un.pe NpeBbIWaeT Aonyctmmoe 3HavyeHue 50 B.
dasza nogKntoyeHa K KoHTakTy N BmecTo L (Hanpumep, 3ameHa L n N B ceTeBom
poseTke).
MpesbiweHa TemnepaTypa BHYTPU U3MEPUTENA.
YacToTa ceTr HaxoaAmnTca 3a npeaenamm amanasoHa 45 ly...65 .
Ownbka nsmepenmna. OTobpakeHne NPaBUIbHOIO pe3yabTaTa HEBO3MOXKHO.

M3mepuTenb HEObX0AMMO OTAATb B CEPBUCHYIO CNYKOY.

Ha N3MepPUTENbHbIX pa3bémax nepeg nsmepeHmnem HanpaXeHume npesblillaeT
500 B.

HanpsaxeHue Ha TeCTUpyeMoMm 06beKTE HAXOAMUTCA 33 NPeAEeNaMMN FPaHNL,
COOTBETCTBYIOLMNX 334aHHOMY HOMUHANIbHOMY HanpsaxXeHuto cetn Un.
CNnWKOM HU3KOEe 3HaYeHMe OXKMOAEeMOro TOKa KOPOTKOro 3amMblKaHuA i Ana
33aHHOrO YCTPOWMCTBA 3alLMTbl U BPEMEHM €ro cpabaTbliBaHUS.
U3mepeHume Re

CnuWKOM BbICOKOE HanpsaXKeHne Ha rHésgax usmepurens.
O6pbIB B LLeNM TOKOBOrO 30HAA.
O6pbIB B LENM 30HAA HanpaXKeHUs.
MpeBblWeH N3MepPUTENbHbINA ANanasoH.
CAVLWKOM MasieHbKOe 3HaYeHMe OTHOLEHUA CUrHan/wym (CAnILKOM 60bLIOM
CUTHaN nomexu).
MorpewHocTb u3mepeHns Re OT conpoTuBAEHUA anekTpoda > 30% (ans
pacyéTa NorpeLHoOCTM B3ATbl U3MEPEHHbIE 3HAYEHUA).
O6pbIB B LENW U3MEPEHUA UM CONPOTUBIEHME U3MEPUTENBHBIX 30HA0B
bonblue, yem 60 KOm

U3mepeHue Y30
HanpsaxkeHne NnpnKOCHOBEHMA NpeBblWaeT 3a4aHHOe Noporosoe 3HayeHue U,.
OTtmeTKa o HencnpasHocTM Y30 c npaBoli CTOPOHbI pe3y/ibTaTa.

HanpsskeHne mexay CEHCOPHbIM 3/1eKTpoA0M U PE npeBbilwaeT gonycrumoe
noprosoe 3HavyeHue U,.

U3mepeHue Riso

O6HapyXeHOo NPUCYTCTBUE HaMNPAMKEHUA Ha THEE34aX U3MepUTens.
M3mepeHne HEBO3MOMKHO.

Ha TECTUPpYyEMOM 06beKTe BO3HUKNO HanpAaxXeHne nomex. MamepeHme
BO3MOXHO, OAHAKO, MOXET NOoNy4YnTb AONO/THUTENbHYIO NOrPeLHOCTb.



LIMIT!

Cpabotano orpaHuvyeHne no Toky. OTobpa)keHuMe CcMMBOJIa BO BpPeEMS
M3MepeHns CONPOBOKAAETCA HEenpepblBHbIM 3BYKOBbIM CUrHasom. Eciv oH
oTObpaXKaeTcs Noc/ie M3MepPeHUs, TO 3TO 3HAUUT, YTO pe3y/bTaT U3MEPEHMS
nofyyeH npu paboTe C orpaHuYeHMem TOKa (HanpuMmep, 3amblKaHWe Ha
TecTupyemom obbeKTe).



