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1 BBeaeHue

Mbl 6harogapym 3a NOKYNKY Halero M3mepuTens NapaMeTpoB 31eKTpobe3onacHoOCTH
3/1EKTPOYCTAHOBOK 3a4aHui. Mpnbopbl cepnmn MPI — 370 nepeHoOCHble MHOFOdYHKLMOHaNbHbIE
NU3MepuTenu, No3BoNAILLME BCECTOPOHHE OLEHUTL COCTOAHUE 3/1EKTPOYCTAHOBKM C BbICOKOM
TOYHOCTbIO.

BHUMAHMUE
MpoussoguTenb octaBaseT 3a cob60ii NPaBo BHECEHUA U3MEHEHUIA BO BHELLHUI BUA, a TaKXke
TEeXHUYECKUE XapaKTepucTUKM npubopa

[nsa Toro yTobbl rapaHTUPOBATb NPaBWUJIbHYIO PaboTy NpMbopa u Tpebyemyto TOYHOCTb Pe3y/1bTaToB
n3mepeHuin, Heobxoammo cobatoaaTh Creayrolme peKoMeHaaumnm:

BHUMAHMUE A

Nepea paboTtoit c Usmeputenem Heo6xoaMMO M3yunTb AaHHOe PYKoBOACTBO, TWaTenbHO cobnogaTtb
npaBuaa 3alWmTbl, a TaKKe pekomeHgauum Npoussogurtens.

MpumeHeHne npubopa, HeCOOTBETCTBYIOWEE YKa3aHuAM [1ponssoamnTens, MoKeT 6biTb MPUYNHON
NONOMKM Nprbopa U UCTOUHUKOM CepPbE3HOM onacHocTv ansa Monb3osaTtens.

I'IpM60p AOJIXKeEH O6CJ'IY)+(VIBaTbCFI TONbKO KBaJ'IMd)VILI,MpOBaHHbIM nepcoHasom, O3HAaKOM/IEHHbIM C
Mpasunammn TeXHUKU 6630I‘IaCHOCTM;

Henb3A ncnonb3osaTb:

e [loBpexAeHHbI U HEMCMNPABHbIN NONHOCTBIO UAW YaCTUYHO U3MEPUTENb;

e [lpoBoAa M 30HAbI C NOBPEXKAEHHOW U30NAUNEN;

e l/I3mepuTenb, KOTOPbIN AONTO XPAHWUIICA B YCOBUAX, HECOOTBETCTBYOLLMX TEXHUYECKUM
XapaKTepUCTMKam (Hanpumep, NPy NOBbILEHHOW BNAXKHOCTK).

PEMOHT M3MepUTeNs LOKEH OCYLLECTBAATLCA TONbKO NPeACcTaBUTEeIAIMM aBTOPU30BaHHOrO CEpBUCHOIO
LeHTpa.

Mepen Havanom M3MepEHVII7I Y6ep,MTer, YTO NPOBOAHUKHN NOAKNHOYEHDbI K COOTBETCTBYHOWNMM rHE3AaM
nameputena.

3anpelLaerca NoAb30BaTbCA USMEPUTENIEM C HEHAAEKHO 3aKPbITbIM UM OTKPbITbIM KOHTEHEPOM ANA
3/1EMEHTOB NUTAHUA, a TaKKe OCYLLECTBAATL NUTaHME U3MepPUTENA OT Nt0BbIX APYTMX UCTOYHUKOB,
KPOMe YKa3aHHbIX B HACTOALLEM PYKOBOACTBE.

CumBonbl, oTobparkeHHble Ha npubope:
O Knasuiua ansa skaodeHuns (ON) n sbikntoueHus (OFF) nutaHua nsmeputens.

& Mepea paboToit c NpbopPomM HEOBXOAMMO M3yUnTb AaHHOE PYKOBOACTBO, TLaTelbHO cobatogaThb
npaBuaa 3allMThl, a TaKKe peKomeHaaunm MNsrotosutens.




c € 3HaK cooTBeTCTBUA CTaHAapTam EBpOI'IElZCKOI’O COHo3a.

— N3mepuTtenb, npeaHasHauyeHHbIN Ana yTuAn3aumum, cneagyet nepenatb MpoussoauTtento. B
C/ly4yae CamoCTOoATEIbHOMN YTUAN3aUMK ee cieayeT NpoM3BOAMTb B COOTBETCTBUN C AEMCTBYOWMMMU
NPaBoOBbIMM HOPMAMMU.

e
Jeknapauma o cooTBeTcTBUKN. M3mepuTeib COOTBETCTBYET CTaHAapTamM Poccuiickomn
depepaunn.

CeuaetenbcTBo 06 yTBEpPXKAEHUM TUNA. M3MepuTenb BHeceH B [oCyAapCTBEHHbIN peecTp cpeacTs
N3MEpPEHUN.

&>550V — MaKcmMmanbHoe AonycTMMOe HanpsaKeHWe Ha Bxoae npubopa He A0J1KHO npeBbiwaTtb 550 B
nepemMeHHOro HanpAaXeHus.

2 MeH10

MeHto foCTynHO B N060M NONOKEHUN NMOBOPOTHOrO nepekKknYvatena

MENU
@ Haxmute MENU.

MEHH

[EecnporonHoe coenmHEHKE |

YOTAHOEKM MEMEPEHWA
YOTAHOEKKM NpHEORa

#¥BriGop AstikakE
HHpoPHMALMA 08 WSTOTOEMTENS

Q TR Ncnonb3ysa knasuwm A n ¥, gbibepuTe HYKHbIA NYyHKT.
Q @ Haxxmute ENTER gna Bxoaa B BbIOpaHHbIA NMYHKT.

2.1 becnpoBoaHOe coeJUHEHUeEe

[na 6ecnpoBoAHOro CoeAMHEHMA UCNONb3YETCA CNeLUnanbHblil NPOTOKOA CBA3W. Ha AaHHbIN MOMEHT
npubopbl, NOCTaBAAEMblE Ha POCCUMCKUI PbIHOK, He ByayT UMeTb AaHHbIM QYHKLMOHaN.



2.2 YCTaHOBKM U3MepeHUH

YOTAHOEEM MIMEREHMEA

Hanpakere ceTk 1 —acToTa ]
HacTeofixk EBuco

OCHOEHOM pesyWnETAT METAM
YOTAHOEEM MSMERPEHMEA

(::) AETOMHEPEMEHTALMA AHEMEM

MUcnonb3ya knasuium A n ¥, BbI6epUTE HYMKHbIN MYHKT.

® @ =
Q @ Haxkmute ENTER a5 Bx0A4a B BbIOPAHHbLIA MYHKT.

2.2.1 HoMuHaJIbHOE HaNnpAKeHUue CeTU M 4acToTa

Mepea n3mepeHUAMM HeobX0AMMO YCTaHOBUTb HOMUHAbHOE HanpaxeHue cetn U, (110/1908,
115/2008B, 127/2208B, 220/3808B, 230/400B nan 240/415B). 3HauyeHMe BbIGPAHHOrO HaNPAXKeHUA
NCNOJIb3yeTCA ANA pPacveTa OXKMAAEMOTO TOKA KOPOTKOro 3aMblKaHMA.

OnpeaeneHune 4acToTbl CETU, KOTOPaA ABAAETCA NOTEHLMAbHLIM MCTOYHMKOM NMomMex, HeobxoamMmo AN
NpPaBuUAbHOro onpeaesieHNsa 4acToTbl U3MEPUTENbHOMO CUTHANA AN PEXKUMA CONPOTUBEHNA
3a3eMIALWNX YCTPOCTB. TOIbKO NpaBu/ibHOE onpeaesieHne napaMeTpos CeTU NO3BOANUT
oTOUNLTPOBATL MOMEXM NPU M3MepeHuax. Mpubop nossonaet GMUALTPOBATL NOMEXM B CETAX C

HOMWHaNbHOM YactoTom 50 My, mnm 60 Iy,

HanpameHHe CETH M YHACTOTA
|Un HOM . Hanep—HHE fr HOM. HacToTa
O 118s1960 k1 S6Hz
O 11572680 O eBHz
@ O 1z7s2200
B 22es3200
O zza/s48al
O z24e/4150

Ucnonb3yio knasmwn 4, P Bbibepute napamerp,
Tpebyowmint nsmeHeHui, a kKnasmwamn A, ¥ ycraHosuTte

® @ ==
@ HOMWHA/IbHbIEe 3Ha4YeHNnA HaI'IpFI)KEHMFI N Y4YaCTOTbl CeTu.

MoateepanTe UaMmeHeHUA Haxkatnem Knasuwm ENTER.

2.2.2 JlonoJIHUTeJ/IbHbIE IAPpaMeTpPbl U3MEPEeHUs CONPOTUBJIEHUA U30JIA1UU

Bbibepute Heobxoanmble pacyeTHble KoaddUUneHTbl. U3meHeHne KoahULMEHTOB aBTOMATUYECKH
NOB/IMAET Ha MHTEPBa/Ibl BpEMEHMU t; U t, NPU M3MEPEeHNN CONPOTUBAEHUA U30NALMM.

AB1,AB2-t;=15¢,t,=60c,
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DAR,PlI-t;=30c, t,=60c.

‘ ‘; Knasuiwamun A, V¥ gbibepute He0H6X0AMMblE pacyeTHble
@ O ENTER Ko3dPUUMEHTHI.

2.2.3 T'naBHBIA pe3y/bTAaT U3MEPEHUs NaPaMeTPOB NeT/JIU «(pa3a-Hy/ib»

MoateepanTe UaMmeHeHUA Haxkatnem Knasuwm ENTER.

w Ucnonbaya knasnuwmn A n ¥, soibepute napameTp ans
NTER OTOBpaKeHUA Ha rNaBHOM 3KpaHe: NoMHOe CONPOTUBAEHNE Zg AN

Ha)katmem Knasuwm ENTER.

@ @ -
0XMZaeMbll TOK KOPOTKOTO 3aMblKaHuA ly; noaTeepamTe BbIOOp

ZL-Hsl-Ls Hi-HsL-L EL-Hsl-ls ULHsL-L

L-H! f4sHz [Tk = L-H! fedsHz Ik =
E =—— i o p—
ML =——— R —
Ll =—— ] =———
- £ = — P —
U - B :B V U - B ;B V
L=5m H=1,2m

Mo
[reozon | I I |

HaCTpOﬁKa NO3BOJIAET BK/ZIIOYNTb NN BbIK/TIOYUTb CTPOKY C NapaMeTpamm, 0To6pamaemy+o Ha aucnnee.

Mcnonbsya knasnwn A n W, yctaHoBUTE HEOBXOAMMbIN BapuaHT U HaxkmuTe ENTER.



TAHIEEM HIMEPEHHRA

Ed BuammMeii
[0 CxpbiTHIM

2.2.5 ABTOMHKpEMEHTALuA T9YeUKN

AETOMHEPEMEHTALMA AHEEKH

B Bxaw4mTe
0 Beixnw41Te

) -
. Bugop ENTER] [ToATESRAMTE Brixoa

Ucnonbaya knasnwm A, ¥ sbibepnTe HEOOXOAUMbIN PEXMM.
ABTOMHKpPEMEHTaLMA AYeeK MaMATU NO03BONAET aBTOMAaTUYECKN
COXPaHATb B C/leAyHoLLyto CBOHOAHYIO AYEKY NaMATU pe3ybTaTbl
nsmepeHuit. MoaresepanTte Bbl6op HaxkaTvem Knasmwmn ENTER.

2.3 YcTraHOBKHM mpuGopa

AHOEEM MPHE

[EoHTpacTHOCTE AMcOnes ]
MoacEETEA

YOTAHOEEM AETOELKAKHEHHA

<:> laTafEpema

JAEOACKHME HACTPONKM
O&HOEAEHKE [0

Mcnonb3ya knasuiumn A n ¥, Bbi6epuTe Hy>KHbIN MyHKT.
R

Haxxmute ENTER ana Bxoaa B BbIOpaHHbIA NYHKT.



2.3.1 KoHTpacTHOCTB AucCIIes

IHTPACTHOCTE BMCANEA

Y
KoHTpacT %
-

R BbibepuTe ypoBeHb KOHTPACTHOCTM Knasuwamu A, W,

@
@ MoaTtBepauTe BbI6OP HaKaTem Knasuwu ENTER.

2.3.2 TloacBeTka

Bbl moXKeTe BKAOYNTL NOACBETKY 3KpaHa HaXKaTMem KnasuLum a JaHHanA HaCTpOVIKa no3BonAeT

onpeaenuTb Nepuoapl, Yepes KoTopble NOACBETKa aBTOMATUUYECKU BbIKAOUMTCA. Ecaun ycTaHOBAEH
pexunm «Bceraa», OTKAOYEHME NOACBETKM OCYLLLECTBAAETCA MOBTOPHbIM HaXKaTUeM KAaBuILM a

R BbibepuTe HEOBXOAMMBINA pexunm, ncnonbsysa knasuwmn A, W,

@
@ MoaTBepauTe BbIbOP HaxkaTem Knasuwu ENTER.

2.3.3 YcTaHOBKH aBTOBBIKJIIOUEHHUA

“TAHOEKM AETOEEENNHEHHMA
Bl "ARToEMKAWHEZHME" OTEAKHEHD
O 5 Mukwr
O 15 MuHwT
O 38 MuHwT
O E8 MuHWT




w YcTaHOBUTE HEOOXOAMMBIN NEPUOL UM OTKAOUUTE DYHKLMIO,
ENTER

@ Q @ ncnonbsya knasmwmn A, ¥ Toareepaute Bbibop HaXkaThem

Knasuwu ENTER.

2.3.4 [lara/Bpems

Ucnonb3ays knasuwn 4 >, BblbepuTe 3HauYeHMe AN U3MeHeHUn (AeHb, Mmecal, rod, Yac, MUHyTa).
YcTtaHoBUTE HeobXxoaMMOe 3HauyeHne Knasmwamn A, . [NoareepamTte YCTaHOBKM HaXKaTUeM KNnaBuLIn
ENTER.

llaTafEpema

Fy

2.3.5 3aBojackHe HACTPOMKHU

[lns BO3BpaTa K 3aBOACKMM HACTpoiKam npubopa, Bbibepute OA, ucnonbsys knasuwmn 4, P v naxmure
ENTER.

CEME HACTEORAEM

BoccTaHOENEHHWE SAEOACKMH HACTROSK?

HeT

2.3.6 0O6HOBJieHHe 10

BHUMAHMUE
FapaHTMA He pacnpoCTPaHAETCA Ha NOJIOMKU, CBA3AHHbIE C HENPaBW/IbHbIM UCMNOJ/Ib30BaHUEM AAHHOM
byHKUuUN.

BHUMAHMUE
Mepep Hayanom ob6HoBneHUA MO 3apaguTe aKKymynatopbl. Bo Bpema o6HoeneHua MO He
BbIK/II0YaiiTe M3MepuUTeNb U\MAKN He OTKAIOYATe Kabenb NnoAcoeANHEHUA K KOMMNbIOTEDY.

Mepepn ob6HoBNeHMeM MO, ckavaiMTe ¢ caiTa pa3paboTumnka (www.sonel.pl) nan obpmumanbHoro
npeacrasuTens (Www.sonel.ru) nporpammHoe obecrneyeHre U yCTaHOBUTE Ha KOMMbOTEP U
NOAK/OUMTE U3MEPUTESTb K KOMMbIOTEPY.
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http://www.sonel.pl/
http://www.sonel.ru/

Bbibpas pexmm Ob6HoBneHus MO B MeHto usMmepuTens, cnegynte MHCTPYKUMSAM NPOrpaMmmsl.

2.4 BbIOOp sA3BIKA

Ucnonbsya knasuiun A n ¥, goibepeTe NyHKT Bbi6op A3bika B MeHio nsmeputens n Haxxkmute ENTER.
Ucnonb3ya knasnwmn A n ¥, goibepeTte HeobX0AMMbIN A3bIK U HaxkmuTe ENTER.

2.5 Hu$popmanus 06 MU3rOTOBUTEJIE

Ucnonb3aya knasnwn A n ¥, goibepete nyHKT MHGopmaums 06 usrotosmtese n Haxkmmte ENTER.

3 3JkcniayaTtauus npuoopa

B cnyyae npoao/iKMTENbHOTO U3MEPEHUS, Ha SKpaHe 0TobparkaeTcsa cTaTycHas CTPOKa.

Pe3synbTaT M3amepeHmMa COXpaHAETCA A0 MOMEHTA Havala Cheayowero U3mepeHua, U3MeHeHmA
HacTpoekK npubopa 1/Man U3MmeHeHUs pexnma nsmepeHua. Pesynbtat nociegHero usmepeHus
oTobpaXkaeTcsa Ha aKpaHe B TedeHue 20 cekyHA. [ns ero nocnenytouiero otobpaxeHus. Haxxmute
Knasuwy ENTER.

BHUMAHMUE
Bo Bpemsa namepeHUs 3anpeLtaeTca npuKacaTbca A0 3a3eMIeHHbIX MK AO0CTYMHbIX NPOBOAALLUX
3N1€MEHTOB UCNbITYEMOI 3/1eKTPOYCTaHOBKM.

BHUMAHMUE

Bo BpemsA M3MepeHUs 3anpeLueHo U3MeHATb NoJIoXKeHUe NOBOPOTHOro nepekatoyarena MPI-525.
MpeHebpexeHne gaHHbIM NPaBUIOM MOXKET MPUBECTU K NOBPEXKAeHUI0 Npubopa nam/um nopakeHuio
TOKOM No/sb30BaTenNs.

3.1 HBMEPEHI/IC HaIlIPpAXKEHHUA IEPEMEHHOI'o TOKa 1 4YaCTOThbI CETH

MPI-525 nsmepset un otobpakaeT HanpaKeHMe NepeMeHHOro TOKa U YacTOTy CETU BO BCEX PEXMMAX
n3mepeHua 3a nckaodeHmem Rg, Ry, R£200mA, Riso. A pexmumos L(i}z n Risp 0TOBpakaeTca ToNbKO
HanpsaxeHWe. HanpaxeHne n3mepaeTcsa Npu YacToTe CeTH, HaxoaALlelca B AnanasoHe 45..65 Iy, Kak
True RMS. Ecam YacToTa HaxoguTcA 3a npeAenamm yKasaHHOro AnanasoHa, Ha Aucnsee otobparkaeTcs
cooTBeTcTBYlOWEEe coobuieHume: f<45 My nnm f>65 y,. HanpaxeHne oTobparkaeTca Ha OCHOBHOM 3KpaHe
ToNbKO B peXkumax Ui i, Zini-t, Ur-pe Zi-pe M Uppe Z1.pe[RCD).
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3.2 KOHTpOJIb NIPaBUJIBHOCTH NOAK/JII0YEHHUA 3aLMTHOrO NpoBogHUKA PE

e
[

[N

MoaKNYMTE U3MEPUTE/Ib COTNACHO CXeMeE, NpeaCcTaB/NeHHOM Ha PUCYHKe, NPUAOXKUTE naney, K
3/IeKTpoAay NpMKocHoBeHMA Ha 1 cekyHay. Ecan Ha PE npoBoaHMKe byaet obHapyKeHo HanpaXeHue, Ha
aucnnee otobpasutca coobuieHne PE! (owmbka nogkntoueHus, Ha PE npoBogHMKe 06HapyXKeHo
onacHoe HanpsaxeHune). laHHOe cooblueHMe ByAeT CONPOBOXKAATLCA NPOAOKUTENBHbBIM 3BYKOBbLIM
curHanom. laHHaa GyHKUMA aKTMBHA BO BCEX peXKMMaX, CBA3aHHbIX C M3mepeHuem napametpos Y30
WX NETNIN KOPOTKOTO 3aMbIKaHMSA.

NPEAYNPEXAEHUE
Mocne o6HapyxeHUa pasHOro HanpAXKeHUs Ha 3awmTHOM nposoge PE cnegyet HemegneHHO
npepBaTb U3MepeHune 1 yCTPaHUTb OWNBKY B NpoBOAKe.

3.3 H3MepeHHe napaMeTpPOB NET/JIM KOPOTKOI0 3aMbIKaHUS

BHUMAHUE

Ecnn B npoBepsemoit Lienn nmetoTca BbikaouaTenm Y30, To Ha Bpema smepeHusa CoOnpoTUBAEHUA UX
cnepyet 060MTH (3aWYHTUPOBATb) NpU NOMoLWwM MocToB (0680A40B). HY>KHO NOMHUTb, UTO TaKUM
o6pasom Npon3BOAATCA U3SMEHEHUA B U3MEPAEMO Lienu U pe3ynbTaTbl MOFYT HECKOJ/IbKO OT/IMYATbCA
OT peiictBuTeNbHOCTU. KaxKkablii pas nocne usmepeHuii cnegyet yaanutb UsmeHeHus, NpoBeaeHHble
Ha Bpems usmepeHui, U NpoBepuUTb paboTy Bbikatouatena Y30. Mpeagbiayuiee 3ameyaHmne He
KacaeTcA 3amepoB CONPOTUB/IEHUA NET/IN NPU UCNONb30BaHUKN PYHKUMM Z, o RCD|.

BHUMAHMUE

MposeaeHune 601bLWIOro YNCcNa M3MEPEHNIT B KOPOTKUX NPOMEXKYTKaX BpeMeHU NPUBOLUT K TOMY, UTO
Ha pesncTope, OrpaHMUYMUBaIOLLEM TOK, NPOXOAALLMIA Yepes U3MepuTesib, MOXKeT BblaeNaTbcs Tenno. B
CBA3U € 3TUM Kopnyc npubopa MOKET HarpeBaTbCA. 3TO HOPMaJIbHOE ABJIEHME M U3MEpUTeb UMeeT
3aWmMTy OT Nneperpesa.

BHUMAHUE
MuHMMaNbHbIM NepepbiB MeXAy NocAeayoLWMMM U3SMepPEHUAMM cocTaBaneT 5 cekyHa. Hagnucb
«FOTOBO», noaBAAIOWAACA HA 3KPaHe, UHGOPMUPYET O BOSMOXKHOCTU BbINONHEHUA U3MEPEHUA.
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3.3.1 H3MepeHue napaMeTPOB NET/IX KOPOTKOro 3aMmbikaHuA B nenu L-N wiu L-L

F1

:
@
%

YCTaHOBUTE NOBOPOTHbIV MEPEKNIOYATESb B PEXMUM
ZL—N,L-L/UL—N,L-L-

’ HaxmuTte knasuwy Flecnn Heob6xoAnMMO U3MEHUTb
ENTE

AnvHy L (dasHoro) npoBoaHuMKa.

Knasuwamu A n VW ycraHoBUTE HEOBXOAMMYIO
OJIMHY 1 NOATBEPAMTE BbIGOP HaXaTMeM KNaBuLLn

ENTER

Haxxmute knasmwy F2 ana yCTaHOBKU HanpaxeHua
pacyeTa 0XXMAAeMOoro Toka KOPOTKOro 3aMblKaHMUA .

Ix{U)
[ 1 Ix{Uo)

1,(Un) — HOMUMHanbHOE HanpsXeHue cet,
YCTaHOB/IEHHOE B MeHI0 npubopa
1,(Ug) — aelicTBylolee HanpaXeHWe ceTu

Knasuwamu A n V¥ BbibepuTe HeobXx0AMMYIO

BE/IMYMHY U NOATBEpAMTE BbIOOP HaXKaTMeM KaBULLIN
ENTER

MNogknounTe n3mepuTenb COrNacCHO CXeme Ha CeayolemM pUCyHKe:

ZlHyLl-Ly UL-H,L-L

Beady!

a) Ana usmepeHus B uenu L-N

b) ana nsmepenua s uenm L-L

£=300,8Hz

Uw=239,5V

[oree | I [ =]

b

e i

Ll
L1
ﬁ':‘:% I
T  — g
"t

Mpubop roToB K M3MEPEHUIO

‘ START
®

Ona Havana nsmepeHna Haxkmute knasmwy START
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El-MylLy UL-H,LL

Eeady! U=242,7) |Tx=26,5A
E =5,18%
[HL =9 ,951
L =242 ,81)
@ ZL'N_ 11!229 ' =58 ,EH=z Pe3yf|bTaTb| namepeHunAa
L=1,2m M=1,Zm
Meas. Write

[oree: | I [ =]

na coxpaHeHMA pe3ynbTaToB U3MepeHuna, Haxkmute Knasmwy ENTER

Bo3MoXKHble COOGLLI,EHVIH, 0To6pa>+<aeMb|e Ha 3KpaHe:

roToBO! M3mepuTenb roToB K USMEPEHUAM
L-N! Uy HanpsKeHne Ha pa3bemax HaxoaAuTcaA 3a npegenamm 4onycTMMoro
AnanasoHa
L-PE! U_.pe HAMpAXKEHME HA pa3bemMax HaxoAMTCA 3a NpeaesiaMu A0oNyCTUMMOro
AnanasoHa.
N-PE! Un.pe HANPAXKeHWe Ha pasdbemax npesblwaeT gonyctumble 50B.
a ®aza nogknoyeHa K pasbemy N Bmecto L
=1 MpeBbilleH TeMNepaTypHbIi AnanasoH (neperpes npubopa)
f YacToTa ceTn HaxoguMTcA 3a npegenamun 4onycTMmoro AnanasoHa 45...65 Iy,

OwwubKa nsmepeHua

HeBO3MOXHO 0TOBPA3NTL Pe3ynbTaT U3MEPEHUS

Netna ¢-H otcyrcreyeT!

ObpaTutect B CEpBUCHbBIN LEHTP

No UL-N!

HanpsaxeHue Uy oTcyTcTBYeT

U>500 V!
MpoaosKUTeNbHbIN
3BYKOBOW CUrHan

HanpsaxeHune npesbiwaet 500 B.

3.3.2 H3smepeHue napam

€TPOB NEeTJ/JH KOPOTKOro 3aMbIKaHMA B 1ienu L-PE

fow om0

®

e
® vy
@

L=
YcTaHOBUTE MOBOPOTHbLIN NEpeKtoYaTeNb B peXum Z,.
PE/UL-PE
‘ Haxkmute knasuwy Flecnn HeobxoaAMMo U3MEHUTL
ENTER anmHy L (dasHoro) nposogHuka.

@ Knasnwamu A n ¥ ycraHosuTe HEOBXOAMMYIO AANHY

W noaTBepanTe Bbibop HaxKaTMem Knasuwm ENTER

HaxmuTe knasnuwy F2 ana yCTaHOBKKU HanpAXeHua

I{Un)
[ 1x{Uo)

pacyeTa OXnaaemoro TOKa KOPOTKOro 3amMbIKaHUA .

1, (Un) — HOMMHanbHOE HanpsiKeHue ceTu,
YCTaHOB/NIEHHOE B MeHIo npubopa
1, (Ug) — aelicTBytowee HanpsxXeHne ceTn
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ENTER

MoAKNUYNTE U3MEPUTE/b COFTaCHO CXEME Ha CleayIoWeM PUCYHKE
a) pana TN-ceten

6) pana TT-ceTeit

ZL-pEs UL-PE
Ready! £=58,8Hz

Ure=239,6V f- —

Mp1bop roToB K M3MEPEHUIO

FE=1.2Zm

L=1,2m

Coree | I = |

[na Havyana nsmepeHna Haxkmute kKnasnwy START

ZL-pEs UL-PE

=28,TH
E =0,200
ML =8,TTR
LL-pE=242,8U)

Z.e=11,809% r  ==@,6Hz

Ready!

Pe3synbTaTbl U3mepeHua

FE=1.2m
[ENTER Lirite

Coree | I | |

L=1,2m




3.3.3 H3sMmepeHue napaMeTpPOB NET/IX KOPOTKOro 3ambikaHuA B nenu L-PE c
yCTaHOBJIeHHbIMHU Y30

AUTO g

L
YcTtaHoBuTe ﬂOBOpOTHbIVI nepeKkatyaTenb B pexum Z; pe

RCD|

Haxkmute kKnasmwy Flecan Heobxo4MMO U3MEHUTb
AnuHy L (dasHoro) npoBogHMKa.

Knasuwamu A n ¥ ycraHosuTe Heobxoammyto
[A/IMHY 1 NOATBEpAUTE BbIGOP HaXKaTMeM KAaBuULLIM
ENTER

HaxmuTte knasuwy F2 ana yCTaHOBKM HanpAXKeHUA
pacyeTa 0XXMAAEMOro TOKa KOPOTKOro 3aMblKaHUA .

Is{Un)

|:| I [U ] 1,(Un) — HOMUHanbHOE HanpsXeHue cet,
KLU0 yCTaHOB/NEHHOE B MeHto Npubopa
1L(Uo) — aelicTBytowee HanpsKeHne cetm

Knasuwamu A n V¥ BbibepuTe HeobX0AMMYIO

BE/IMYMHY 1 NoATBEpAMTE BbIOOP HaXKaTMeM KAaBULLIM
ENTER

MoAKAoUUTE M3MEPUTESIb COTNACHO CXEME HA CNEAYIOLLEM PUCYHKE

@ a) pana TN-ceten
b) anaTT-ceten

RCD L2

e MaKcMmanbHOe BPEMS U3MEPEHMA He NpeBbIWaeT 32 cekyHabl. MI3mepeHne MoxKeT 6biTb
npepBaHoO Ha)katmem Knasnwn ESC

e [laHHaa ¢yHKUMA NpeHa3HavyeHa A1a CeTel C BblKatoYaTenammn gupdpepeHUMpoBaHHOIo TOKa
He HuKe 30 mA
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e  BO3MOMHbI CUTyaLMK, KOTAA CYMMAPHbIN TOK YTEUKU U U3MEPUTE/bHBIV TOK Npubopa npuseayT

K cpabatbiBaHUIo Y30 c HOMUHaNbHbIM anddepeHumnanbHbim Tokom 30 MA. ina nposeaeHus

nsmepeHus 6e3 cpabatbiBaHMA Y30 HEOHOXOAMMO YMEHbLUUTb TOK YTEUYKM (Hanpumep, OTKAHOUNB

YyacTb noTpebutenei sHeprumn)

3.4 H3MepeHHUe CONIPOTHUBJIEHUS 3a3eMJISIIOIUX YCTPOUCTB

M3mepeHne conpoTUBIEHNA 3a3eMAAIOLLMNX YCTPOMUCTB BasnpyeTtca Ha 3-x (Tpex) noatocHOM MmeTode

N3MepeHus.

® N

OTcoeaunHute namepAaemoe 3asemndoulee
yCTpOVICTBO OT CUCTEMbI

E‘::Au‘ru La

Ln

©) " y

\\Q

YcTaHoBUTE I'IOBOpOTHbIVI nepekatoyaTens B pexknm Re

e YCTaHOBWUTE TOKOBbIN 30HA4, U NogKknunTe K pasbemy H nsmeputena.

e YCTaHOBWTE NOTEHLMANbHBIN 30HA U NOAKOUUTE K pasbemy S U3mepuTens.

e [logkniounte nsmepsaemoe 3Y K pasbemy E usmeputens.

e Cobnogaitte 0AHONMHENHOCTb YCTaHaBANBAEMbIX 30HA0B.

TOTOEO! Up=1U

@ | ReTC

Mpnbop roToB K U3MepeHuto.

UN - 3Ha4YEeHMWE HaNpAXKeHNA nomex.

[ On | I I [ Novou- |

¥

HanpAaXeHnA

@ F1 I HaskmuTe Knasuwy F1 ana sbibopa 3HaYeHMA U3MEPUTEIbHOIO

17



@ ‘ YcTaHoBUTE HEOBXO04MMOE 3HAYEHNE U3MEPUTENIbHOTO HAMPSAXKEHUA U
@ HaxkmuTe Knasnwy ENTER.

START
@ ’ [na Havana nsmepeHna Haxkmute Knasmwy START.

Ready! Uy=8L | By=1,33ki
Re=2, 10k PesynbTaTbl U3MEPEHWA.
Rp =5, 48 B OTIPOTUB/IEHME TOKOBOIO 30HAa
LIMIT! ConpoTMBAEHME NOTEHLMANLHOTO 30HAA
[ONoNHUTENbHAA NOrPELLHOCTb, 3aBUCALLAA OT

Write

conpotneneHnAa NSMepUTeNbHbIX 30HO0B

MoBTOpUTE M3MepeHMe (cornacHo NyHKkTam 3, 7 1 8) nepemewan
> NOTEeHUMANbHbIM 30HA, K 1 OT 3Y Ha HECKO/IbKO METPOB.

@ *j_r Ecnu pesynbTathl Re oTnyatoTca 6onee yem Ha 3%, To Heo6x0AMMO

YBENNYNTb PACCTOAHNE MEXAY TOKOBbIM 30HA0M M 3Y U NOBTOPUTb
nimepeHume.

BHUMAHMUE

M3mepeHue conpoTUB/IEHMA BO3MOXKHO TOJ/IbKO B C/lydae, eC/in HanpsKeHne nomex He npesbilaeT
24B. MNpepen usmepeHna HanpaxKeHua nomex — 100B. Hanpa)xeHue B AManasoHe cebiwe 50B
CUrHaNAn3MpyeTca Kak onacHoe. He noakniouaite npubop K o6beKkram, HanpsxKeHne Ha KOTopbIX
npesbiwaer 100B.

Ocoboe BHMMaHWe AO0J1XKHO 6bITb yAeneHo Kavyectsy coeguHeHunAa nccnegyemoro 3asemnntena c
n3mepuTenbHbIMU MPOBOAHMKAaMN. MeCTO KOHTaKTa LONXKHO 6bITb OYMLLEHO OT KPACKU, pXaB4YnHbI, U T.
n.

OcobeHHo 6osbluan olmrbKa namepeHna BO3HUKaET, eCZIn USMEPAETCA MaJ1aAa BE/INYNHA 3a3eMNAIOLLETO
yCTpOf/‘ICTBa 30HAaMM, KOTOPbIE UMEIOT cnabblit KOHTAKT C FTPYHTOM (TaKaﬂ CnTyaumnAa BO3HUKaAET, eCin
3a3eM/INTENIb ABNAETCA XOpOoLWMM NPOBOAHNUKOM, B TO BpeMA KakK BerHMVI YPOBEHb rPyHTa cyxoﬁ n
MMEET NNIOXYH ﬂpOBOAI/IMOCTb).

KOHTaKT nameputesibHbIX 30HA0B C TPYHTOM MOXKET 6bITb yAaydlwleH, Hanpumep, yeBaa*XHEHNEM BOAOﬁ
mMecCTa, rae yCtaHOoB/1IEH 30HA, B TPYHT WU HepECTaHOBKOVI 30HAa B Apyroe mecto NnoBepXHOCTU FpyHTa.
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M3mepuTenbHbIi NPOBOA, A0MKEH BbiTh TaKKe NPOBEPEH: HET AN NOBPEXAEHUIA N30NALUMN UK He

HapPyLWweH M KOHTAaKT C KNemmoli 30HA4Qa, NOAKNHOYEH /N 3aXXUM K USMEPUTENbHOMY 30HAY, HE pa3pyLleH

/M KOPPO3MEN KOHTAKT.

B 60/1bLLUMHCTBE C/ly4aeB TOYHOCTb U3MepPeHUn AocTaTouHa. O4HaKO HYXXHO NPeACcTaBAATb BEANYUHY

OWMBKM, BOZHMKAIOLLEN B pe3y/ibTaTe U3MEPEHUS.

Ecnv conpoTtusneHne H n S anektpoaos nnm ogHoro M3 Hux npesbiwaet 19,9 KOm, To Ha gncnnee

MOABUTCA COOTBETCTBYHOLLEe coobLieHme.

Bo3mosHble COO6L(4€HUH, omobpajcaemoblie Ha IKpaHe usmepumens:

Re>1,99 KQ

MpeBblWeH AMana3oH U3MepeHni

Un!

Hanpsa)keHue Ha nsmepsemom obbekTe npesbiwaeT 24B, Ho meHblwe 408,
n3MepeHune NpPMoCcTaHoOB/IEHO.

Un>50 V! MpoaonKntenbHbln
3BYKOBOW CUrHan

HanpaxeHue Ha namepaembix pasbemax npesbiwaet 50 B.

NOISE!

HPEBbILUEH Anana3oH A0NYCTUMOTO YPOBHA NOMEX — Pe3y/ibTaT MOXeT 6bITb
HEeOO0CTOBEPHbIM, B CBA3U C NOABJIEHNEM LI,OI'IOI'IHVITE/'IbHOVI norpewHoCTwn.

LIMIT!

OTHOLWeEHWe CONPOTUBIEHNUA 3/1EKTPOLOB K CONMPOTUB/IEHUIO 3a3EMIAIOLLENO
ycTpoiictea > 30%.

D

Pa3pbiB B U3amepuTenbHOM Lenu Man CONPoTUBNEHUE U3MEPUTESIbHBIX 30HA0B
npesbiwaeT 60 KOm

Electrode resistance >50 KQ

ConpoTtuBneHne 30HA0B HaxoanTca B npegenax 50...60 KOm.

Aborted!

M3mepeHue 6bia0 npepBaHo HaxaTuem knasuium ESC

3.5 H3MepeHHe mapaMeTpPOB YCTPOMCTB 3aLUTHOr0 OTK/IK4YeHu (Y30)

BHUMAHMUE

NU3mepeHue BenmumnH Ug, Re nponssoguTca ToNbKO CUHYCOUAANbHbIM TOKOM HOMUHanom 0,41,,

HEe3aBUCUMO OT NO0J1b30BaTE/IbCKUX HACTPOEK.

3.5.1 H3mepeHHe TOKa cpadGaTbiBaHUs Y30

Zin

Uinsa

AUTO g,

YCTaHOBUTE NOBOPOTHbIN MEPEKNIOYATENb B PEKMUM |,

ECI': In, Ues Ee
p—— Yy T— ' HaxmuTe F1 [nA Bbi6opa
SE == R 3HaYeHua |y,
L-FE=——=
@ Ip=——- r2 ¥ Haxmute F2 [\//\]pna Bbibopa
¢dopmbl TOKa cpabaTbiBaHMA
F3
Haxmure F3 [VG/E] nns sbi6opa
Tan A 0 OB || nemows ™mna Y30.
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: Ins, Ue, Ee

U=g,au f{45H=z

| [ Pexvrt | I [ Noroue |

Ucnonbays knasnwm A v W ycraHoBUTE HEOBXOAMMbIE NapameTpbi

n noaTeepaute Haxkatmem ENTER.

[lns BbIGOpa BTOPOM rpynibl NapameTpos ncnonbayiite knasuwm 4 n

>

Haxmute F1 ans sbibopa
' 3HayeHua U,.

=

}

Haxkmute F2 ana

YCTaHOBKM U3MEPAEMbIX
napameTtpos

NUcnonbsya knasnwm A v W ycraHoBUTE Heo6XO4MMbIE NapameTpbl

n noarsepamnte Haxkatmem ENTER.

MogKnounTe N3smepuTenb COrNacHO CXEME Ha CeayoLWwemM PpUCyHKe

L1

L2

L3

I

PE

BCD: Ig, Ugs Ee
U=242,21) £=58,8H=

Feady!

o [ o | [ e

Mpnbop roToB K U3MepeHuto.

3HayeHuA ,D,eVICTByPOLLI,eI'O HanpAXeHunAa cetu n
4acCTOTbl OTO6pa)+(eHbI Ha aucnnee.



START
@ [OnAa Havyana namepeHuna Haxkmute Knasuuwy START.

ECD:

Ue. Ee
U=81,8l f{=58,8H=z

I=286mA

S@EEmA fr O Uy =251

In.

UL-F=242, T

Pe3ynbraTbl UIsmepeHma

1k Choose Write
—

- MamepeHme BpemeHu Cpa6aTbIBaHVIFI ta 4NA cenekTUBHbIX Y30 He BO3MOMKHO.

Bo3mosHble coobujeHus, omobpaxcaemole HO 3KpPAHe usmepumens:

Ug>U! |HanpsrkeHne npukocHoBeHUA Ug NpeBblwaeT ycTaHOBAEHHOE 3Ha4YeHue U,

! 3Hak |, pasmelLeHHbIi B paBoi YacTu Aucnes, 03HaYaeT HemcnpasHocTb Y30

No U,.\! |OtcytctBue Heobxogmmoro HanpsxeHusa U,y ana dopmupoBaHus la,

3.5.2 H3mepeHMe BpeMeHM cpaGaTbIBaHUS YCTPOMUCTB 3alIUTHOTO OTK/I04YeHus (Y30)

YcTaHoBUTE I'IOBOpOTHbIl‘/‘I nepekatoyaTesb B peum tyv

Fi1
Haskmute F1 ON5 Bbl6opa 3HaYeHUs lan.

F2 } Haskmute F2 ONA BblGOopa MHOKMTENA la,

=250 } HaxxmuTe F3 [\/A\] nna sbibopa dopmbl ToKa
L F3

cpabaTtbiBaHuA

| [#ve/ ][ HELE

ENTER
‘ Ucnonbsya knasnwm A v W ycraHoBUTE HEOBXOAMMbIE NapameTpbl 1
@ noareepaute Haskatnem ENTER.

@ ‘ ‘ [ins BbI6opa BTOPOW rpynnbl NapameTpPoB UCMOb3YITE KNasuwwmu 4y ).

ECI':

Ug, Be

Tas

U=g1,2l) =56 ,68H: .
e F Haxmure F1 ANA BbI60pa 3HadyeHus U,
UL-FEE———
£ i Haskmute F2 [IG/S] gna sbi60pa Tna Y30.

® | T

v O

[l Haxxmure F3 ANA YCTaHOBKU

namepaemMbiX NnapameTpos

x1

U =230

u | [O/BE/E ][ morE || HELE |
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n noarsepamnte Haxatmem ENTER.

BNTRR
‘ i i Ucnonb3ys knasviun A v W ycraHoBUTE HEOBXOAMMblE NapamMeTpbl

@ MoAKNUYUTE N3MEPUTESIb COMIACHO CXEME Ha C/IeAYIOLLEM PUCYHKE

—4

il

ECI': tn, Ue, Ee
Readu! U=233,1) £=58,8Hz [lg =-—-

® | =t

JEEmA #x1 M O Ly =251
1k Choose

/68

Mpunbop roToB K U3MEPEHUIO.

3HayeHuA ,EI,eVICTByPOLLI,eFO HanpAaXxXeHnAa CeTn 1 4acCToTbl

OoTOOpaXKeHbl Ha 3KpaHe.

Meas.

START
@ [na Havyana nsamepeHna Haxkmute knasuwy START.

ECD': La, Us, Ee
L-FE! U=21,1l) {=50,8Hz |Ug =H,6l)

tz =39ms

JEBEmA =*1 % O U =23l
4 ¥ Choose lrite

w | [O/E/E] [ _morE

lL-Fe=242 81

Pe3ynbTaTbl U3mepeHuna

|[ HELF

Bce 3ameuyaHus U coobLEeHUA UAEHTUYHDI PEXXMMY U3MepeHUa ToKa cpabaTbiBaHUA YCTPOMUCTB
3awmuTHoro otkaoueHus (Y30) l,.

3.5.3 ABTOMaTHYeCKOe U3MepeHHe MapaMeTPOB YCTPOIMCTB 3al{UTHOT0 OTK/II04YeHu: (Y30)

®YHKUMOHANBLHOCTL NPMbopa NO3BOIAET MPOBOAUTL aBTOMATUUYECKOE U3MEPEHME CeLYHOLLMX
napameTpoB:

e TOK cpabatbiBaHua Y30 (l4)
e Bpems cpabaTbiBaHua Y30 (ta)
e HanpaxeHue npukocHoseHusa (Ug)
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conpotmsneHne (Rg)
NoJsiHOEe CONPOTMUBAEHUE NETIN KOPOTKOrO 3amblKaHMA Z, pe RCD

JdaHHas GyHKUMA NO3BOIAET aBTOMATUYECKM 3aMycKaTb npouecc nsmepeHus. Monb3oBaTento
HeobXxo4MMO B HACTPOMKax onpeaenmTb HeobxoaMMbIM Habop NapaMeTPoOB U3MEPEHUA U 3aNyCTUTb
npouecc aBTOMaTUYECKOTO U3MEPEHUA OAHOKPATHbIM HaxKaTnem Knasuwu START. Mocneaytowme

AeNCTBMA NoNb30BaTeNA 3aKo4atoTcs B npusegeHun Y30 B pabounii pexrum.

B Ta6m4u,e npeacrassieHbl BO3MOMHbIE NAPaMETPbI, KOTOPbIE USMEPAIOTCA B aBTOMATUYECKOM peXnme.

Ycnosua nsmepeHus

Ne. Mapametp

MHoxutenb Iy, HauanbHasa ¢asa
1. Zi pe
2. Usg, Re
3. ta 0,5ln NoNoXunTeNbHanA
4. ta 0,510 oTpuuatenbHaa
5.% ta 1lan No/IoXKMTEIbHAA
6.* ta 1lan oTpuuaTenbHas
7.* ta 2lpn No/IoXKMTEIbHAA
8.* ta 2lan oTpuuaTenbHasn
9.* ta 5lan No/IOXKUTeNbHanA
10.* ta 5lan oTpuuaTenbHas
11.* Ia No/IoXKMTEIbHAA
12.* Ia oTpuuaTenbHaa

* 0603HaYeHbl NapameTpbl, U3MePEeHMe KOTOPbIX NPUBOAMT K cpabaTbiBaHuio Y30

fou om0

200 L

Re YcTaHOBMTE NOBOPOTHbIM NepekntodaTens B pexxum AUTO

Ruo

ECI Auto A0 22T
A

U=g@,8 £=58,6Hz R
Haxmute F1 Ana BbI6opa 3HaYeHna I,
2 d HaxmuTe F2 [\//A\]ana sbibopa popmbl ToKa

cpabaTtbiBaHUA

JGEmA M O U =254

Haskmute F3 [1G/S] gns sbi60pa Tna ¥30.

[Ten | [P/ A [VE/E][ e |

Ucnonbays knasnwm A v W ycraHoBUTE HEOBXOAMMbIE NapameTpbi

y
‘ @ u noaTteepaute Haxatnem ENTER.

‘ [na Bbibopa BTOPOM rpynnbl NapamMeTpPoB UCMOJb3yATe KNaBULLIN 4 »
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ECT Auto

U=81,8l f£=58,8Hz F1 ‘ HaxmuTe F1 oA Bblbopa 3HaveHus U,.
[l Haxkmute F2 p,nﬂ YCTaHOBKU N3mepAemblx
F2
@ napameTpos
3 ‘ HaxmuTe F3 M YCTaHOBUTE AJINHY

N3MepuTeNbHOro NPoBoAHMKa (81A pexkuma Z,po¢ RCD).

n noarsepamnte Haxatmem ENTER.

ENTRR
‘ i i Ucnonbsys knasuiun A u W yctaHoBUTE HEOBXOAMMbIE NapameTpbl

@ MNogKkntounTe NsmepuTenb COrNacHO CXxeme Ha CeaytoLemM PUCYHKe

L1

L2

RCD L3

l i N

PE

ECI Auto
Ready! U=242,21) £=50,6Hz

Mpunbop roToB K U3MEPEHUIO.

3Ha4veHuA AeﬁCTBYDMEFO HanpAaXeHuna cetn n

4YaCTOTbl OTO6pa)-KEHbI Ha 3KpaHe.

[na Havana nsmepeHna Haxkmute Knasmwy START. HeKkoTopble namepeHma
START
@ MOTFYT NpuBecTn K BblikatoyeHuto Y30. na nsmepeHna cneayowmx
napameTpoB A0CTaTo4HO npusectn Y30 B pabounit pexum.

ECI» ZL-FE [ECI] Auto

Mpouecc BbiNoAHEHUA 0603HaUYEH UHANKATOPaMM
BbINO/IHEHUA: HUXKHWUIN — NOJTHBIN LUK/, BEPXHUI —

W7 e
L=1,2m 38EmH N O U =250
Ahaort

namepeHue Z, pe RCD| ” 4.
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ECI» ZL-FE [ECIY] Auto

Zc=11,198

UL-F
i

L=1,2m Z@@mA M [0 U =23U

ERTER Write Exit

£=233.,3U
<45Hz

1172k

S
00O

ECI» ZL-FE [ECI'] Auto

Pe3ynbTaTtbl UIsmepeHma

C nomolupbto kKnasuw F3 1 F4 BO3MOXKHO NpoancTaTb
rpynnbl NOJy4eHHbIX Pe3y/1bTaTOB.

In

L (@51
Lol
L2
L (51

=2TEZmA+
»3BEm=+
=38ms+
=18m=+

=ZTZmA-
»IBEm=-
=29ms—
=16ms—

LIL-FPE=233,30

L=1,2m 306mA f [0 U =250
Write

Exit

3.6 H3MepeHHe mapaMeTpPOB 3JIEKTPOU3OJIALUU

MPI-525 no3sonsieT U3SMepATb CONPOTUBAEHUNE, @ TaKXKe aBTOMATUYECKU PAcCUUTbIBATb KOIPPULIMEHTDI

yBnaXHeHHoCTH (abcopbumm), ctapeHusa (nonspusaumm), MHaekc nonspusaumm (Pl) n koadpoduumeHT

AnaneKTpuyeckoro nornouweHus (DAR).

BHUMAHMUE

MopaKnioueHne NoBpeXKAEHHbIX UM HECTAaHAAPTHLIX U3MEPUTE/IbHbLIX NPOBOAOB, B YAaCTHOCTYU, HE

PaCCYUTAHHDbIX HA BbICOKOE HanpAaXXeHue, rpo3uT Nnopa*KeHnem saN1eKTpu4eCKMmM TOKOM UM o4YeHb

6onbwMMH norpewHoOCTAMUN UamepeHua.

BHUMAHMUE

Mepep noaknioueHnem nsmeputensa K o6bekty, ybeaurecb B OTCYTCTBUE Ha HEM HanpAXKeHuUA!

Zau

Ui

AUTO

zh!ﬁ

L

®

A
A

TOTORO!

L

=Tl A

Rigo=——

YCTaHOBUTE NOBOPOTHbIM NEepeKkoyaTesb B peskum Rigo

Haxmute F1 ANA YCTaHOBKM
N3MEpPUTEbHOTO HanpsKeHNs

M
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Haxmute F2 BPEMSA| ona ycTaHOBKM
rF Y
ta= - ta= €0 = S I BPEeMEHHbIX MHTepBasoB ty, t; U ta.

CMMBOA «---» 03HAYAET, YTO AaHHbIN

WHTEPBaN BPEMEHU OTK/IOYEH.

ENTER
Ucnonbsys knasuwn A u W yctaHosuTe HeoBX0aMMble NapameTpbl ¥ NOATBEPAUTE
. @ Haxkatnem ENTER.
MENU
@ [ns ycTaHOBKM NapamMeTpoB A0MNOAHUTE/IbHbIX KO3dPUUMEHTOB cMm. n.n. 2.2.2

MogKnunTe n3mepuTesnb COrNACHO CXEME Ha CeayIoWEM PUCYHKe

Haxkmute n yaeprualite knasuwy START.

START
@ N3mepeHune byaeT NpoBOAMTLCA TONBbKO NPU YCIOBUU YA EPHKUBAHUSA
KNaBuLWLK.
‘ [Ons 6noknposkn kKnasuwm START HaxKmUTe ee U yaeprKuBaiiTe 40
ENTER STRT 3BYKOBOTO curHana (3-5 cek). Mocne HaxmuTe knasuwy ENTER u
oTnycTMTe 0be Knasuwu. [Ina oCTaHOBKM U3MEPHENS HAXKMUTE KNaBuULLy
START.

Beady!

Erq =1,3360
Bz =1,33640

R150=1,33GR [

@ HEZ =8 ,2333

Un=28gl

Pe3synbTaTbl U3mepeHua

ENTER] l)rite

Mocne OKOHYaHWA YCTaHOB/IEHHbIX NEpPUMOLOB BPEemMEeHW Ha aucniee o0Tob6pasAaTca COOTBETCTBYlOLLME
conpoTtuneneHus Ry, Ry nan Ry, KoaddurumeHTbl paccunTbiBatoTCs COrNacHo caeayowmm Gopmynam:
Abl = DAR =R, /Ry M Ab2 =Pl =Ri3/ Rea.

BHUMAHMUE
Bo Bpemsa nsmepeHua Ha Bbixogax npubopa MPI-525 popmupyetca onacHoe HanpsaxKeHue Ao 2,5 KB.
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BHUMAHMUE

Bo Bpems n3mepeHuii 3anpeL,aeTca OTKAIYaTb U3MepUTe/ibHble NPOBOAHUKN MU USMEHATD
Nno/so}KeHne NOBOPOTHOro nepekatovatrensa MPI-525. MpeHebpekeHne gaHHbIM NPABUIOM MOXKET
NPUBECTU K NOBpeXaeHuIo npubopa nam/um nopaxxeHuio TOKOM Nonb3oBaTens.

Mocne okoHYaHWUA n3MepeHmnA NpMbop aBTOMATUUYECKU pa3psarKaeT eMKOCTb Kabens yepes BHyTpPeHHe
conpotusneHune 100 KOm.

Bo3moicHble coobujeHus, omobpaxcaemole HO 3KpPAHe usmepumens:

A Hanunune nameputenbHOro HanpAXeHMA Ha BbIXo4e Uameputens
Ha ob6beKTe M3mepeHUs NpUCYTCTBYET HaNpAXKeHWe Wyma. MamepeHune
NOISE! NPOAOKUTCA, HO CTOUT YY4ECTb BO3MOXKHOCTb NMOABEHUA LOMNOHUTE/IbHON
NOrpeLHoCcTH.

LIMIT 1! MpeBblWweHOo 3HaYeHNne MakCMmanbHOro Toka. ConpoBoXaaeTca
npoaoXKuntesibHbiM 3BYKOBbIM CUTHA/IOM.

3.6.1 H3MepeHHe CONPOTUBJIEHUS U30JIALUHU C MOMOLLbIO aganTepa AutolSO-2500

YCcTaHOBUTE NOBOPOTHbIN NepekntoyaTesb B peXKUM Riso

M3meputenb MPI-525 aBTomaTnyecku onpegenut

©)

nogkntoyeHue agantepa AutolSO-2500 1 gobasuT

He06X0,CI,MMbIe BO3MOXHOCTU HaCTpOVIKM.
Adapter
AutolSO
2500

Bso: Wire 5 } HaskmuTe F1 [L1A YCTaHOBKM
e il Fl‘ M3MePUTENBbHOTO HaNPAXeHNA
Ri1-1=———
Rii-1=——— F2 } Haxmunte F2 BPEMA| oA yCTaHOBKM BpEMEHHbIX
@ Ris-13=——— ‘ MHTEpBaNoB
AutalS0-2506 Uy=5aaLl .

FS‘ Haxmute F3 ,u,nﬂ Bbibopa Tuna kabens (3-,

3aMKHYTbIMU mexay coboi. Hanpumep, B pexxume KABE/1b-5 byaet

|| TS | G 4- UNN 5-TW KUNbHBIN).
D nPoOBOJ 3 Pexum I'IP?BO,CI, TossonﬂeT NPOBOAUTb U3MEPEHNSA MEXKAY KaXKA0M
OTAEeNbHOM Napon NpoBoaHMKOB. Hanpumep, B pexknume NMPOBOA-5
I:l nPoBOA 4 6yaet nposegeHo 10 usmepennit: L1-L2, L1-L3, L2-L3, L1-N, L2-N,
nPOBOQ 5 L3-N, L1-PE, L2-PE, L3-PE, N-PE.
I:l KABEIb 3 Pexknm KABE/Tb no3BonseT NpoBOAUTb USMEPEHUA MeXKAY
I:l KABENE 4 OTAENbHbIM NPOBOAHUKOM U BCEMU OCTaNlbHbIMU MPOBOAHUKAMMU,

KABEIDb 5

nposeaeHo 5 nsmeperuii: L1-sce, L2- Bce, L3- Bce, N- Bce, PE- Bce
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ULz

Ri1-1=7 1,58G2 EZ! z

Ri1-17 1,49GR ¢

Riz-13=

|
Urza=2230

Ucnonbsys knasnwm A v W ycraHoBUTE HEOBXOAMMbIE

napameTpsbl n noarsepaute Haxatnem ENTER.

Haxmute START gna Havana nsmepenua. byaet nogaHo
M3MepuTeibHoe HanpAXKeHWe Ha NepBylo Napy NPoOBOAOB.

Ecnun Ha o6beKTe byaeT obHapyKeHO HanpaxeHne, oTobpasunTca

cumaon «!» (Hanpumep Uy.pe!) M Npouecc nsmepexun byget
npepBaH aBTOMaTUYECKM.

Ha aucnnee 6yayT oTobpaskaTbeca pesynbTaThbl
nsmepeHus. [leicreyloume nsmepeHmne byaer
BblAeNeHo.

Urite

- B =1,5860 PesynbTaTbl U3MEPEHHU.
RL1—L2_ 1:59G9 R:; =1,430G5 4 P
Ez =1,38G1
_r— DAER =4 ,933
Ri1-17 1,580GQ Pl =1,068 ITORONHUTENbHbIE Pe3yNbTaTbl OTOBPaNKaIOTCA UCXOAA U3
Ri7-13= 1,49GQ BbIBpPaHHOI Napbl NPOBOAHMKOB (Ha SKpaHe
AutelS0-2566 Uy=50al1 1548
Bblaensercs)

[ «Pair |[ ~FPair |[4Scresn |[Screent |

H.R‘Bbﬂ‘
O

Mcnonb3ys knasuwm F1 n F2, BbibepuTte Heobxoammyto
napy NpoBOAHWKOB.
Knasuwamu F3 v F4 BbibepuTe Heobxogumyto rpynny
pe3ynbTaTos.

Bce 3ameyaHus u coobwjeHuUs UOeHMUYHbI pexcumy usmepeHus conpomueseHus U3onayuu

3.7 Hu3KO0BOJIbTHOE U3MEpPEeHHe CONPOTUBJIEHUA

3.71 I/l3mepe}me nepexoaHbix COHpOTI/lBJIEHI/Iﬁ KOHTAKTOB U IPOBOJAHHUKOB TOKOM HE

®
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Z.
U ATO 4

] tr

L

A
i MEM

YcTaHOBWTE NOBOPOTHbIN NepekatoyaTesb B peXXumM Ry Rizgo ma



@ Rx >1999Q

MOLE AUTOZEERD HELF
[ _roee | [auTozrERo | NN [ HELP ]

Fi
‘ Haxkmute knasuwy F1 ana sbibopa pexuma nsmepeHums.

EniSor pemmma
[0 Rx
E RCONT +20@mA

r——
- Brigop ENTEE] [pHMEHMTE EBrion

Bbibepute Reonr £200 mA, ncnonibays knasuwm A Wy

® ;
‘ @ noaTeepauTe Bbl6op, HaxkaTuem knasuwm ENTER.

@ MogkntounTe Npmbop K 06bEKTY.
N3mepeHne HauHeTCs aBTOMATUYECKM.

Roonr 2 2688mH

Ready!

@ R=3,230 Pe3ynbTaTbl M3MepeHus

Meas. ERTER] Llrite

|[more | [ruTozeRo | NN [ HELE |

@ START HaxkmuTe Knasuwy START 414 NOBTOPHOroO M3mepeHus 6es
OTK/IIOYEHMNA U3MEPUTENbHbIX MPOBOAHMKOB.

BHUMAHMUE
Ecnam Ha gucnnee noasuTcA coobuieHne «HanpaxkeHne Ha 06beKTe», M3mepeHue byaeT npepeBaHo.

OTKAounTe npubop oT usmepaemoro ob6bekTa.

Bo3mosicHble coobujeHus, omobpaxcaemolie HO IKpPaHe usmepumens:

Ha 06bekTe UsmepeHus NPUCYTCTBYET HAaNpPAXKeHWe Wyma. M3amepeHune
NOISE! o
NPOAOIMKMUTCA, HO CTOMT YHECTb BO3MOXHOCTb MOABAEHUS AOMNOJHUTENbHON

norpewHoCTwn.
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3.7.2 H3MepeHHe aKTUBHOTrO CONPOTHUBJIEHUS

YcTaHOBUTE NOBOPOTHbIN NepeKkitoyaTesb B peXXUM Ry Rizgo ma

Egonr 220@mA

Eeadu!

ETRET] Meas . [ERTER] Last meas.

[Croos ] [orozees) [ [ Fotr]

Fi
‘ HaxmuTe knasuwy F1 gna Bbibopa pexnma nsmepeHus.

BuGor pewkMa

O Rx
E RcoNTi 20@mA

y—
- BriGop ERTER] [MEHMEHHTE Brixon,

Bbl6Op, HaxkaTuem Kknasuwm ENTER.

‘ i i BbibepuTe pexum Ry, ncnonbsys knasuwm A& Wy noarsepaute

@ MoaKnounTe NPUBOP K 06BEKTY N3MEpPEeHUs.

@ R-X =3 , 58 PesynbTaTbl M3MepeHns

(oo ] [poroess] [l [ e
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3.7.3 KomneHcanusi CONPpOTHBJIEHUS U3MEPUTETbHBIX IPOBOAHUKOB (Ka/IM6pPOBKa)

Mpy U3MEPEHUN MaJIbIX CONMPOTUBEHUI CYLLECTBEHHOE BAUSAHME Ha PEe3y/bTaT MOXKET OKa3blBaTb
COMPOTUBAEHME U3MEPUTE/IbHBIX MPOBOAHUKOB. 1A peKMMOB Ry U Rizgo ma MCNOIB3YITE QYHKLMIO
AUTOZERO (KomneHcaums).

@

Boont 2288mA

Beady!

[ETRRT] Meas . ENTER] Last meas.

[Crooe ] [orozeeo ) [N [ Fece |

F2
‘ Haxmute knasuwy F2.

E AUTOZEERD
Beady!

To eliminate wire
resistance shorl-cirocuit
its endings and press
START.

Me

EHTER] Last meas.

[0z ] [purozsro | [N Fete_|

Ons otmeHbl AUTOZERO KomneHcauum conpoTusieHus (Bo3BpaT K 6a3oBoii KainbposKe),
NOBTOPUTE ONMCAHHbIN BbiLie NPOLECC, HO B 3 Pa30OMKHUTE U3MepPUTE/IbHbIE MPOBOAHUKM.
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3.8 OmpejesieHHe NPAaBUIbHOCTH YepeJoBaHuA U pa3 u nepekoca ¢pas no

HaNpPsKeHUI0

/"‘\

YcTaHOBWTE NOBOPOTHbBIN NEepeKNtoYaTeNb B PeXUM bt

Upq_pa=8,30 Upq_pLz=8,8U U.z_,==8,3U

[ N N [ e |

@ MNogKkntounTe N3sMmepuTenb COrNacHO CXeMe Ha CIe4yIoLWEM PUCYHKe

RCD

Ecnu HanpassiieHve no 4acosoi
CTpesike — npamas
nocnefoBaTeNbHOCTb
yepegoBaHua ¢as, ecav NPoTMB
YyacoBoi — obpaTHas.

4 [lamMAaTs

L4 L 2=393,8U 1 4 - =2=4688,2UU a2 L ==333.,3L)

Foruvard

[E) ] [ [ Aee

MexaydasHoe

\anpm«eHme

<4— WHauKkauma
Hanuuune
oTaenbHbIX ¢as

N3meputenb MPI-525 nmeeT cobcTBeHHYO NamaTb Ha 50000 oTaenbHbIX Pe3yibTaToB U3MmepeHuin. Jns
y#06cTBa nosib3oBaTens namsTb pasbuta Ha 10 (aecATb) 6aHKOB Mo 99 AYeeK B KaxkAoM. KarKabiii
pe3ynbTaT U3MePEHUA MOKET ObITb 3aMMCaH B AYENKY C BbIOBPaHHBIM HOMEPOM TaK, YTOObI

Monb3oBaTenb nameputena mor cornaCcHo COBCTBEHHOM CUCTEME HAa3HaYaTb HOMepa AYeEeK NamAaTu B

COOTBETCTBUU C TOYKaMM M3Mep6HVIVI 1 BbINO/THATb N3MEPEHUA B onpep,eneHHoﬁ nocnenoBaTes1IbHOCTH.

MamaTtb pPe3ynbTaToB M3MepeHVIl7l He yaanAaeTca nocne T1oro, Kak USMmepuTesib BblK/1lOYEH, a PE3Y/IbTATbl

MOXHO CHUTATb UK NepeaaTtb Ha KOMNbIOTEP NMpPU nocneagyrouem BKAKYEHUN NUTAHNA rlle6opa.
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Mprbop TaKKe NO3BOMAET yA3ANTb COAEPKAHME NAMATK Nocsie 06paboTKN AaHHbIX U nepej,

BbIMO/IHEHMEM HOBOIO pAaa M3MepeHMl7I, KOTOpble MOTyT 6bITb 3aMMCaHbl B TE e camMble AYEeKM NamATh

KaK npeaplaywue.

4.1 3anuch B NIaMATb pe3y/1bTaTOB U3MepPEHU M

\

ENTER

O,

Tvn 3amepeHus, /

pesy/ibTaTbl KOTOPOro
coxpaHstoTca

®

®

Haxmute knasnwy ENTER nocne 3aBeplieHma namepeHus.

YKasbiBaercs Homep otobpaxaemoi

AYErKn miscex 3aHATbIX /

EBank [1/108

OTobparkaeTtca Homep HaHKa

OTobparkaeTca ayeiKa

AO0CTynHaA ANA COXpaHEHUA

Ezanr £286mA

OaHHbIX

OTobpaskaercs WwecTb

<\[I)E3Y/'I bTaTOB UNU WECTb

1+ Bank 3HauYeHuM OoA4HOro

n3mepeHus
Memory write
Meas. [3/99 Bank Bg=5,83%
Roont +268mA Fr=2,89%
< OTobparkaeTca pesynbTaT
R_ 3 4 569 3a4aHHOIo TUNna NamepeHuna

4 ¥ Bank Sau

M3mepenun (adyeiikn namatu) Boibupatotcs knasuwamu A v W Ganku

namAaTun BbI6Mpa|0TC$| Knasuwamu ‘ 4 }

CoxpaHeHue pe3ynbTaToB U3MepPeHUA B MamMATb Npubopa ocyLlecTeaseTca
knasuwein ENTER,

MpKn cOXpaHEHMM B AUEMKY C YXKe CYLLECTBYIOWMMM AaHHBbIMU Ha SKpaHe
nosBUTCA cneayloliee coobuieHne

Memory write

Cell ocoupied.
Ouerurite?

BbibepuTe COOTBETCTBYIOLLYO KOMaHAy KnaBuwamm 4 P v HaxkmuTe ENTER.
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4.2 CyuTbIBaHHUE pe3yJjbTaToOB, 3dAlIHCAHHbIX B IIAMATH

YcTaHOBUTE MOBOPOTHbLIN NepekatoyaTesb B pexkxum MEM

Bbibepute «MpocmoTp namatn» Knasuwamm A n ¥,

Memoryg
Memory brouzing

Memory erasing

BENTER
@ Haxmute ENTER gna noaresepaeHua.

Memory hrousing 5
Mea=z. 171 Bank 171 Iy =17,56A
Z2L-FE, UL-FE F =3,139@
B =9,880
lIL-FE=241,3

Zrre=12 ’ 928 =50, 8Hz

MepBbIit U3 4-X pe3ybTAaTOB, COXPAHEHHbIX B AaHHON AYeliKke

M3mepeHus (a4eiikm namaTtyn) Bbibupatotca knasuwamm A n W ; 6aHku namaTi BbIGUpatoTca

@ KNnasuwamm 4y h. MpocmoTp pe3ynbTaToB B BbIOPAHHOW AYEiKe OCyLLeCcTBASETCA KaBMLWaMum
F3unF4

4.3 YpaneHue COAEpP:KUMOro NaMAaTH

G

AUTO y

YcTaHOBMTE NOBOPOTHbLIM NepekntodaTens B pexxum MEM.

@

A
A MEM
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@ ‘ BblbepuTe «OuncTKa NamaT» knasuwamn A v .

Memoryg

Memory brousing

Memory erasing,

ENTER
@ Haxmute knasnwy ENTER gna noaresepgeHua.

Memory erasing
All memnord erase
EBank erase

Cell erase

Knasuwamu A n V¥ BbibeprTe HEOBXOAMMbII MYHKT MEHIO:

@ ‘ Yaanutb BCIO NamATb

Yaanutb 6aHK
Ypanutb aveniky

@ CnepynTte MHCTPYKUMAM, OTOBpaskaeMbim Ha aucnee.

5 MHWHTepddeiic c kKoMnbIOTEPOM

5.1 OGopyaoBaHUe, HEOGXOAMMOE A/ MOAK/IIYEHMSA

[na noakNloyeHnn nsmeputens Heobxoamm cTaHaapTHbIN USB Kabenb uam pagmomogynb OR-1 1
COOTBETCTBYIOLLEE NPOrpamMmHoe obecreyeHune. B ciyyae oTCyTCTBMSA SaHHbIX YCTPOMCTB, €10 MOXKHO
nprMobpecTn y NpoM3BoAMTENA UK aBTOPU3OBAHHOMO NPeaCcTaBUTeNs.

Bosiee NoApobHY0 MHPOPMaLMIO MO NPOrPAaMMHOMY 06ecneyeHno MOXKHO NOAYYUTb Y
aBTOPM30BAHHbIX NpeacTaBUTeNEN.

5.2 Tlogk/o4yeHUue U3MePUTE/IA K KOMIbIOTEPY

e YcTaHOBWUTE NOBOPOTHbLIN NepekatoyaTens B pexxum MEM

35



o [logkntoumTe Kabenb K USB pasbemy nsmeputensa u Komnbototepa
e 3anyctuTe nporpammHoe obecneyeHue

PIN-kog, no ymonyaHuio —123.

6 IlutaHue u3MepuTess

6.1 HHPpopManusa 0 COCTOSIHUM IJIEMEHTOB MUTAHUS

YpoBeHb 3apaaa 3/1eMeHTOB NMUTaHNA 0TobparKaeTcAa COOTBETCTBYIOLWMM CUMBOIOM B NMPaBOM BEPXHEM
yrny aucnnes.

baTtapesn 3apAaxeHa.
n:l baTtapesn paspAarkeHa

Batapes NOMIHOCTLIO pa3paMKeHa

Battery empiy! |E|E: 147

BaTtapes NOMHOCTbIO
paspaxeHa.
N3mepeHnsa He BO3MOMKHbI.

@ Shutdown meter

MNosasneHne cumeona BAT! Ha aucnnen nsmeputena ob6o3HavyaeT HU3KUI YPOBEHb 3apAaa 3/1eMEHTOB
NUTaHUA U HeOBXOAMMOCTb B UX NOA3apAAKE UNM 3aMeHe.

BHUMAHMUE
He oTcoeauHeHne NPoOBOAOB OT FHE3A, BO BPEMSA 3aMeHbl aKKYMYIATOPOB MOXET NPUBECTHU K
nopa*eHKo onNaCHbIM /IEKTPUYECKUM TOKOM.

6.2 YcTraHOBKA 3JIEMEHTOB IUTAHUA

N3meputens MPI-525 ykoMnneKkToBaH naketom akkymynsatopos (NiMH) v 3apsagHbiM yCTpoiACTBOM.
MaKeT aKKyMynATOPOB YyCTaHaBAMBAETCA B CNeLManbHOe OTAe/IeHWE Ha 3a4Hel NaHean nsmeputens.
3apAgHoe yCTPOCTBO NOAK/OHAETCA K CreumasibHOMY pa3sbemMy Ha BHELUHEN NaHenn usmeputens.
MuTaHue ocywectensetca oT cet 100-240B 50 nam 60 I'u. TakKe B CTAaHLAPTHOM KOMMNIEKTaLUM
nmeeTca aBToOMObUNbHOE 3apsagHOe YCTPOMCTBO.

MopAaaoK 3ameHbl 91eMeHTOB NUTAHUA:

e OTK/OYMTE BCE U3MEpUTEbHbIE NPOBOAHUKM OT COOTBETCTBYIOLMX PAa3beMOB U BbIKAOUNTE
nsmepuTenb.

o OTKpyTUTE 4 (YeTbipe) BUHTA Ha 3aZHel NnaHenn Npubopa (HUKHASA YacTb Koprnyca).

o  CHMMMUTE aKKYMYNATOPHBIM OTCEK. B HEM HaxoANUTCA aKKYMyAATOP. 3aMeHa NPOU3BOAMUTCA
KOMMNNEKTOM (OTCEK+aKKyMynaTop).

e  YCTaHOBUTE aKKYMY/IATOPHDBIN OTCEK B USMEPUTESb.

e 3aKkpyTtute 4 (4eTbipe) BMHTa.
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6.3 3apsajaka aKkKyMyJIATOPOB

Mpouecc 3apAaKM HauMHaeTcA cpasy e nocae NoAKAHYEeHNs 3apAAHOro YCTPOMCTBA K
COOTBETCTBYHOLLEMY pasbemMy Ha Npubope, He3aBUCUMO BKAKOYEH OH AW BbIKNOYEH. AKKYMYNATOPbI
3apAXKaloTCA COracHo anroputmy " BbicTpan 3apaaKa "- 3TOT NpoLuecc No3BO/IAET COKPaATUTb Bpems
3apAaaKku NpubansnTenbHoO A0 4-X Yacos.

OKOHYaHMe npouecca 3apaaKkn onpeaenaeTca NoaBJeHMEM HaaNUcK «3apsaaKa 3aBepLUeHa» Ha
avcnaen nsmeputens. 3aTem BbIKIOYUTE USMEPUTE/Tb U OTCOEANHUTE 3apsAaHOEe YCTPOMCTBO.

BHUMAHMUE
Mpu nogaue NUTaHUA K 3apASHOMY YCTPOUCTBY U3MEPUTENA OT 3/IEKTPUUECKO CeTH, pasmeluaTtb
obopyaoBaHue cneayet Takum o6pasom, UTobbl He 6b1/10 TPYAHOCTEN C ero OTK/AUYEHUEM.

BHUMAHMUE
MpoBeaeHune namepeHUit NpU HU3KOM YPOBHE 3apA[a I1IEMEHTOB NUTaHUA MOXKeT NPUBECTU K
BO3HMKHOBEHWIO AONO/IHUTENIbHOWU NOrPELUHOCTHU.

CoobuieHmne, yKasbiBatollee Ha akTMBHOCTb NpoLecca
3apALKM

Charge in progress

Mpouecc 3apaaku (rpaduueckan MHAMKaUMA)

MpumevaHue
B cnyyae caMWKoM 6bICTPO 3apAaAKMN aKKYMYNATOPOB HEO6X0AMMO OTKAOUYUTL 3apAAHOE YCTPOMUCTBO
M NOAK/NIOUYUTb €ro CHOBa A1 BO306HOBAEHUA npouecca 3apAaaKu. Yalle Bcero Takme cutyauum
BO3HMKAIOT U3-3a NnepeboeB B CETU NUTAHUA.

CoobuweHune MNpuunHa PeweHune
MosbiWweHHOE HanpsAKeHMe Ha |[poBepbTe NpUcoeanHeHMe nakeTa
OwwnbKa nogcoeanHeHus! AKKyMynAaTope BO Bpems AKKYyMynAatopos. Ecnv npuynHa He
3apAOKK. YCTPAHWUTCA, 3aMeHUTE NaKeT aKKyMyNATOPOB..
MpoBepbTe NpUcoeaMHEHME NaKeTa
OTcyTCTBME COeAUHEHUA C aKKYMynaTopoB. Ecav npuumHa He
OTCyTCTBME 3/1IeMEeHTOB NUTaHuA!
AKKYMYIATOPHBIM OTCEKOM. YCTPaHUTCA, 3ameHuUTe baTapee Ha NakeT
aKKYMYNATOPOB.

HeBO3MOKHO NPOBECTU KOPPEKTHO NpoLecc

3apALKM NPU AaHHbIX TeMNEePaTypPHbIX
Huskaa Temnepatypa anemeHToB |OKpy:KatoLlas TemnepaTypa
ycnosusx. NepeHecuTe usmepuTens B bonee

nutaHua! meHee 10°C
Tennoe nometieHue.

[aHHana owmnbKa MoXKeT BO3HUKHYTb U3-3a
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CoobuweHune MpuumnHa PeweHue

HW3KOTO YPOBHSA 3apAAKa aKKyMyNATOPOB.
MpoBeanTe HECKO/IbKO LUMK/IOB 3apAAKM.

[aHHoe coobLieHVe NoABAAETCA Ha IKpaHe, a
3aTem 3aHOBO HaYMHaeTCA npouecc
MoBpexaeHWe UK CUbHbIN npeasapasKku. Ecim nocne HECKONbKUX
OwunbKa npeazapaaKu
paspas aKKyMyaTOPOB. NOMbITOK nosssetca coobueHune: Bbicokan

Temnepartypa azieMeHToB nuTaHual —

3aMeHMUTe NaKeT aKKyMyNATOPOB.

7 0O61mue npaBuia ucnosib3oBanua NiMH akkymyiaTopoB

Mpun ganTenbHOM XpaHeHUN Npnbopa cnesyeT BbIHYTb aKKYMYAATOPbI U3 HEFO U XPaHUTb OTAENbHO.

XpaHUTe aKKyMyNAaTOPbI B CYyXOM, NPOXJaZHOM, XOPOLIO BEHTUIMPYEMOM NOMELLEHUM, @ TaKKe
3alLMLLaNTe UX OT Meperpesa nog, npsMmbiMM ly4amm cosHUA. TeMnepaTypa OKpysKatoLwen cpebl o
J/INTENbHOTO XPaHEHWA JOMKHa 6biTb Huke 30°C. XpaHeHMe akKyMyIATOPOB A/IUTENbHOE BPEMA NpK
BbICOKOW TeMnepaType, BCAeACTBUE BHYTPEHHUX INEKTPOXMMMUYECKUX NPOLLECCOB, COKPALLAET UX CPOK
CNYXKObI.

AkkymynaTopbl NiMH paccumTaHbl Ha 500-1000 LMKNOB 3apAAKN N AOCTUTAOT MaKCMMAbHOM
3HEepProémkoctu nocne GopmMmUpPoBaHUA 2-3 LIMKAOB 3apAAKM-Pa3pALKM (M3HAYANbHO MAM NPU MANOM
pecypce 3HeProéMKoCcTH). BaxkHelwmnm GpakTopom, BAMAIOWMM Ha CPOK CNYKObl aKKyMynaTopa, ecTb
rnybuHa paspagku. Mnn 6onee rnybokan paspagKa akKyMyaaTOPOB COKPALLAET UX CPOK CNYKObI.

3ddeKkT namatn B akkymynatopax NiMH npoasnsetca B orpaHmMyeHHon popme. Te akKymyaaTopbl
MOKHO 6e3 60/1bLINX NOCNeACTBUIN A03apAaMTb. KenaTenbHO, 04HAKO, Yepes onpeaesieHHOoe BPeMs
3KcnayaTaumm, HECKOIbKO LIMKI0B MONHOCTbIO ero paspaauTh.

Bo Bpemsa xpaHeHuA akkymynaTopos NiMH nponcxoamt camonpom3BosibHAA UX Pa3pAaKa CO CKOPOCTbIO
oKo10 30% B mecaAL,. XpaHeHWe aKKyMYyNATOPOB B BbICOKMX TeMMNepaTypax MOXeT YCKOPUTb 3TOT
npouecc Aaxe Bagoe. YTobbl He AONYCTUTL NNLWIHEN Pa3pALKM aKKYMYIATOPOB, PEKOMeHAYEeTCA Yepes
HEeKOTOpOe BpemMa [03apAauTb UX (faxe HeynoTpebasemsble).

CoBpemeHHble bbICTpoAelCTBYOWME 3apsAgHble YCTPOMCTBA Pacno3HatoT B O4MHAKOBOM CTEMNEHM OYEHb
HWU3KYIO, TaK M OYEHb BbICOKYIO TEMMEPATYPY aKKYMYJIATOPOB M COOTBETCTBEHHO OTK/IMKAOTCA Ha 3TU
cuTyaummn. OYeHb HM3Kaa TemnepaTtypa A0KHA CAeNaTb HEBO3MOMKHbIM Hayasio NpoLecca 3apaaKkm,
KOTOPbIA MOXKET OKOHYaTe/IbHO NOBPEANTb aKKYMYATOP. PocT TemnepaTypbl akkyMynaTopa aBadeTca
CUTHANOM ONA 3aBeplleHnA 3apAaKN U ABNAETCA TUNUYHBIM ABJIEHUEM. 3apﬂ,u,Ka npu BbICOKOWM
TEMNepaType OKPYKaloLLeN cpeabl KpomMe YMeHbLUEHUA CPOKa CyKbbl, BaedyeT 6osee BbICTPbINA pPOCT
TEMNepaTypbl aKKYMyATOPa, KOTOPbIN He ByaeT 3apaKeH A0 NOSHON eMKOCTHU.

CnepyeT NOMHUTb, YTO NpPK BbICTPOM 3apAAKE aKKYMYIATOPbI 3apaKatoTca K 0Kos1o 80% emMKoCTH.
Nyywnx pesynbTaToB MOXKHO MOAYYUTb, MPOAJIMB 3aPALKY: 3apAAHOE YCTPOMCTBO byAeT nepexoanTb
TOr4a B PeXXMM NoA3apALKM MabiM TOKOM M NOCAE CeayHoLMX HECKONbKMX YacoB aKKYMYyAATOPbI
3apAXKaloTCA A0 NOSHON EMKOCTH.

- He 3apskaiTe 1 He ynoTpebaainTe akKymMyaaTOpbl B SIKCTPEMAsIbHBIX TeMnepaTypax. KpaitHue
TemMnepaTypbl COKPALLAIOT CPOKM CYKObI 3/1eMEHTOB MUTAHWUA WM aKKYMyAATOPOB. Hagnexut nsberatob
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pasmeLLEHMNIN YCTAaHOBOK, MONOIHAEMbIX aKKYMYNATOPaMM B O4YeHb TemniblXx Mectax. HomuMHanbHasnA
TemnepaTtypa paboTbl A0NKHA OYEHb CTPOro cobatoaaTbes.

8 O06caykuBaHUe U3MEPUTEJISI U YCJIOBHS XpaHEHUS

BHUMAHUE
B cnyuae HapylieHMa npasua aKcnayaTauum ob6opyaoBaHusA, yCTaHOBAEHHbIX M3roToBuTtenem, moXket
YXYALWUTLCA 3aLLUTa, NPUMEHEHHan B 4aHHOM npubope

Kopnyc M3ameputena MoxHO YUCTUTb MATKOW BaXKHOW daHenbio. Henb3Aa MCNoAb30BaTh PacTBOPUTENN,
abpasuBHble YncTALLME cpeacTBa (NOPOLLKKM, NacTbl U TaK ganee).

DNeKTPOHHAs CXemMa U3MEepPUTENS HE HYXKAAETCA B YNCTKE, 3 UCKIOYEHMEM THe3, NOAKoYeHUA
N3MepuTebHbIX MPOBOAHUKOB.

N3meputenb, ynakoBaHHbIN B MOTPEBUTENbCKYIO M TPAHCMOPTHYO Tapy, MOMeT TPaHCNOPTUPOBaTLCA
N06bIM BUAOM TPpaHCMoOpTa Ha Ntobble paccToAHMUA.

JonyckaeTca 4UncTKa rHess noAKAYEeHUA N3MepUTebHbIX NPOBOAHUKOB C UCNOb30BaHNEM
6EBBOpCMCTbIX TaMIMOHOB.

Bce ocTanbHble paboTbl Mo 06cnyKMBAHMIO NPOBOAATCA TO/IbKO B aBTOPU3MPOBAHHOM CEPBUCHOM
ueHTpe OO0 «COH3/».

PemMoHT npnbopa oCcyLLECTBAAETCA TO/IbKO B aBTOPM30BAHHOM CEPBUCHOM LiEHTpeE.

XpaHeHune 6e3 ynaKkoBKM caeayeT NponsBoAnTb Npu TeMnepaType oKpyrKatouiero sosayxa 10 -35°Cu
OTHOCUTE/IbHOM B/IaXKHOCTK Bo3ayxa 80% npu Temnepatype +35°C.

B nomeLLeHMAX ONA XPaHEHMA HE SOIXKHO BbITb NblAK, NAPOB, KUCAOT, WenoYei, Bbi3biBatoWwmx
Kopposuio.

Ycnosua xpaHeHuA:

e Ha BbicoTax g4o 2000 m;

e TemnepaTypa xpaHeHus oT -20°C go +60°C

® MPU MaKCMMAJIbHOM OTHOCUTENIbHOM BNRaXKHOCTU 80 % ans Temnepatyp 40 31°C 1 ¢ IMHeNHbIM
YMEHbLUEHMEeM OTHOCUTENbHOW BAAXKHOCTM A0 50% npu yBennyeHum Temnepatypbl go 40°C

CpOK XpaHeHuA B KOHCepBaLUM 1N yNaKoBKe n3rotosutena 5 ner.

9 YTuiausanusa

M3MepMTeJ’Ib, I'Ipe,Cl,Ha3Ha‘-IEHHblf;1 AnAa ytmnnsauunm, cneayet nepenartb npOM3BOAMTEIHO. B C/aly4vae
CaMoCTOATE/IbHOM yTUnn3auunmn ee cneagyet npon3soanTb B COOTBETCTBUU C AeﬁCTByPOLLI,MMM npaBoBbIMU
HOpMamm.
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10 TexHUYeCKHEe XapaKTEePUCTUKU

10.1 OcHOBHbIE TEXHUYECKHE XapaKTePUCTUKH

CokpalleHue «e.M.p.» B onpeaeneHmMm OCHOBHOM NorpelwHocTM o603HavaeT «eguHML MaaaLlero

paspsgan.
CoKpalleHue «U1.B.» B onpeaeseHMn OCHOBHOM NOrpewwHocTM o603HaYaeT «M3MepeHHan BeanYnMHa»

U3mepeHue HanpaXKeHUA nepemeHHoro ToKka (True RMS)

OvanasoH PaspeweHue OCHOBHasA NOrpeLHoCcTb
0.0...299,9 B 0,1B +(2% n.8. + 6 e.M.p.)
300...500 B 1B +(2% n.B. + 2 e.m.p.)

e [lnana3oH vactoTbl: 45...65 'y,

MN3mepeHue 4acToTbl

AvanasoH PaspeweHue OcHoBHasa norpewHoCTb

45,0...65,0 'y, 0,1 +(0,1% n.B. + 1 e.m.p.)

e [lManasoH HanpaxeHui: 50...500 B

U3mepeHue nepemeHHoro ToKa (True RMS)

OvanasoH PaspelueHue OCHOBHas NOrpeLLHOCTb
0,0..99,9 mA 0,1 mA

+(5% un.8. + 3 e.m.p.)
100..999 mA 1 mA
1,00..9,99 A 0,01A
10,0..99,9 A 0,1A +(5% n.8. + 5 e.m.p.)
100...400 A 1A

e HomwuHanbHas yactoTa cetu f,,: 50 'y, 60 My,
* TlorpelwHOCTb KAellen y4nTbiBaeTCa OTAebHO

N3mepeHune napameTpoB NETAN KOPOTKOro 3amMblKaHUA Z,.p, Z) .y, Z;,

MU3mepeHue NONHOro cCONPOTUBAEHUA NET/IN KOPOTKOro 3aMblKaHUA Zg

Juana3oH usmepeHus coanacHo IEC 61557:

N3mepuTenbHbIt NPOBOAHUK OvanasoH
12m 0,13...1999
5m 0,17...1999
10m 0,21...1999
20 m 0,29...1999
WS-03, WS-04 0,19...1999
OnanasoH PaspelweHue OcHOBHaA NOrpewwHocTb
0...19,99 Om 0,01 Om
20.0...199,9 Om 0,1 0m +(5% n.s. + 3 e.m.p.)
200...1999 Om 10m
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e HomuHanbHoe HanpsaskeHune cetm U,/ U,.: 110/190 B, 115/200 B, 127/220 B, 220/380 B,
230/400 B, 240/415 B

e Pabounit agManasoH HanpaxeHus: 95...270 B (ansa Z,pe 1 Z,n) 1 95...440 B (gns Z,.,)

e HomwuHanbHasA yactoTa cetu f,,: 50 'y, 60 Iy,

e Pabounii AnanasoH YyacTtoTbl: 45...65 'y,

e MaKcMmanbHbIi nsmepuTenbHbii ToK (ana 415 B): 41.5 A (npoaonkuntenbHocTb - 10 mc)

M3mepeHune aKTMBHOTO Rs U peakTMBHOro Xs CONPOTMB/IEHUA NET/IN KOPOTKOro 3aMblKaHUSA

AvanasoH PaspelweHune OcCHOBHaA NorpeLwHoCcTb

0..19,99 Om 0,01 Om +(5% + 5 e.m.p.) oT Zs

e PaccumTbiBaeTca u otobparkaetca ana Zs<20 Om
TOK KOPOTKOro 3amblKaHua Iy netam

Huana3oH usmepeHus coanacHo IEC 61557 paccuumeieaemca Ha OCHOBAHUU 8EAUYUHbI Zg

AvanasoH Pa3spelweHue OCHOBHaA NOrpeLwHoOCTb
0,055...1.999 A 0,001 A
2,00...19,99 A 0,01A OnpepnenaeTcs No 0OCHOBHOM
20,0...199,9 A 0,1A NOrpeLwHOCTM NOAHOIO
200...1999 A 1A COMNPOTUBNEHMNA NETIN KOPOTKOTO
2,00...19,99 KA 0,01 KA 3aMblKaHUA
20,0...40,0 KA 0,1 KA

WU3mepeHre napameTpoB NeTIN KOPOTKOTO 3amMbiKaHUA Z,.pe - (6e3 cpabatbiBaHua Y30)

MBMEPEHME MONIHOrO CONPOTUB/NIEHUA NET/IN KOPOTKOro 3aMbIKaHUA Zg

JuanasoH usmepeHus coenacHo IEC 61557: 0,5...1999 Om 04 nposodHukos 1,2 m, adanmepos WS03 u

WS04 u 0,51...1999 Om 015 5 m, 10 Mm u 20 M NPOBOOHUKO8

OvanasoH PaspelieHue OCHOBHasA NOrpewHocTb
0...19,99 Om 0,01 Om +(6% un.8. + 10 e.m.p.)
20,0...199,9 Om 0,1 0m
+(6% un.B. + 5 e.m.p.)
200...1999 Om 10m

o bBe3 otkntoyeHmns Y30 c I, = 30 MA

e HomwuHanbHoe HanpsaxxeHue cetn U,: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B
e Pabounit ananasoH HanpsaxeHwuit: 95...270 B

e HomwuHanbHasA yactoTa cetu f,: 50 'y, 60 Iy,

e Pabouunii Anana3oH yactoTbl: 45...65 'y,

U3mepeHue akTUBHOIro Rs M peakTUBHOro Xs CONPOTUBAIEHUA NETIN KOPOTKOro 3aMblKaHUA

OvanasoH PaspelueHue OCHOBHasA NOrpeLHocTb

0..19,99 Om 0,01 Om +(6% + 10 e.m.p.) Zs

e PaccunTbiBaeTca u oTobparkaetca ana Zs<20 Om




ToK KOpPOTKOro 3ambikaHusA Iy netamn

Huana3oH usmepeHus cozanacHo IEC 61557 paccuumeieaemca Ha OCHOBAHUU 8eAUYUHbI Zg

AvanasoH PaspelweHune OCHOBHaA NOrpewwHoCTb
0,055...1,999 A 0,001 A
2,00...19,99 A 0,01A OnpepenseTcsa No OCHOBHOW
20,0...199.9A 0,1A NOrpeLwHoCTU NOAHOro
200...1999 A 1A CONPOTUB/IEHMA NETAN KOPOTKOrO
2,00...19,99 KA 0,01 KA 3aMblKaHUA
20,0...40,0 KA 0,1 KA

MU3mepeHue napameTpoB YCTPOMUCTB 3alLUTHOro oTkAoYeHusa (Y30)

e HomwuHanbHoe HanpaxxeHue cetn U,: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B
e Pabounii guanasoH HanpaxeHui: 95...270 B

e HomwuHanbHasA yactoTa cetn f,: 50 'y, 60 Ny,

e Pabounit gnanasoH vactoTbl: 45...65 Iy,

Bpems cpabatbiBaHusa Y30 t, (gna pexuma t,)

JuanazoH usmepeHus coenacHo IEC 61557: 10 mc ... 0o sepxHezo npedesna ouanasoHa

OcHoBHasa
Tun Y30 MHoXuTenb AvanasoH Pa3speweHue
NOrpewHocTb
0,51
i 0..300 mc
CraHpapTHble N C 1A,
MaJiol 3a4epPKKoM 2 lan 0..150 mc
5 lan 0..40 mc "
1 mc + 2% u.B. ¥2 e.m.p.
0,5 Ian
0..500 mc
1la,
CenekTnBHblE
2 lan 0..200 mc
5 1an 0..150 mc

v ona Iy, = 10 MA 1 0,5 |5, OCHOBHaA NOrpewwHocTb = 2% n.B. £3 e.m.p.

,qerlCTBMTeanaﬂ Be€/INYUHA CO34aBaeMOoro ToOKka yTedkum npm namepeHnmn BpemeHun oTkiroueHunA ¥30

MHoXutenb
lan 0,5 1
v nn on == v 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 — — —
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MHoxurtenb

lAn 2 5
v nn A% = v AN nn ==
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 cooTtBeTcTBYeT Npn U, =110B, 115Bn 127 B

MU3mepeHue conpoTUBaEHUA 3aLUTHOrO 3a3emneHuna Re

U3mepuTenbHbIii
IAn AnanasoH PaspelweHue OCHOBHasA NoOrpeLwHoCcTb
TOK
10 mA 0,01 KOm...5,00 KOm 0.01 KO 4 mA 0..+410%mu.8. £8 e.m.p.
,01 KOm

30 MA 0,01 KOm...1,66 KOm 12 mA 0..+10% wu.B. 5 e.m.p.
100 mA 1 0m..500 Om 40 mA
300 mA 10m..166 Om 120 mA

10m 0..+5% un.B. 15 e.m.p.
500 mA 10m..100 Om 200 mA
1000 mA 10m..50 Om 400 mA

N3mepeHue HanpaxKeHUa NPUKocHoBeHUA Ug OTHOCUTENBHO Iy,

JAuana3oH usmepeHusa coanacHo IEC 61557: 10...100 B

AunanasoH PaspelweHune N3meputenbHblii TOK OcHOBHaA NOrpewHoCTb
0.998B 0..10% un.B. £ 5 e.m.p.
0,1 B O,4 X |An
10,0..99,9B 0..15% u.B.

M3mepeHue ToKa oTkAoueHua Y30 |, ana cuHyconpanbHoro gupdepeHumnanbHoro Toka

Juana3oH usmepeHus coenacHo IEC 61557: (0,3...1,0),,

IAn AnanasoH PaspeweHue | UameputenbHbii TOK | OCHOBHAA NOrpeLHoCcTb
10 mA 3,3..10,0 mA
0,1 mA
30 mA 9,0..30,0 mA
100 mA 33..100 mA
O,3X|An..1,OX|An iS%IAn
300 mA 90..300 mA
1 mA

500 mA 150..500 mA

1000 mA 330..1000 mA

° ,ﬂ,OI'IyCKBETCFI Ha4Yano namepeHnAa C NoOJI0OKNUTENbHOIoO A oTpnuaTeNbHOrro noaynepmnoga Toka

yTeuKM;

° BDEN\FI NPOTEKAHUA TOKA USMEPEHUNA!

makc. 3200 mc.

N3mepeHue Toka oTkntoueHusa Y30 (1,) ana ogHononapHoro nyabcupylowero auddepeHumanbHoOro

TOKa U 04HONONIAPHOro nysabcupyrouwiero ,qmbd)epeHu,Maanoro TOKa C NOCTOAHHOM COCTaBnﬂIOLI.I,Eﬁ

6MA
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JuanasoH usmepeHus coenacHo IEC 61557: (0,4...1,4)1 4, 014 1,230 MA u (0,4...2)1 4, 014 1 4,,=10 MA

IAn AvanasoH Pa3pelweHue U3mepuTtenbHblii TOK OCHOBHas NOrpeLHoCcTb
10 mA 4,0..20,0 mA 0,35 X Ipn..2,0 X Ian +10 % lan
0,1 mA
30 mA 12,0..42,0 mA
100 mA 40..140 mA
0,35 X Ipn-.1,4 X I pn +10 % la,
300 mA 120..420 mA 1 mA
500 mA 200..700 mA
e JlonycKaeTca HaYyano N3MepeHMs € NONOXKUTENBHOTO MW OTPULATENLHOTO NOAYNepmnoaa ToKa
YTEUKY;
e Bpema npoTeKaHUA TOKA U3MEPEHMA . ...cceeeeeeereeeeereeeeeeneee makc. 3200 mc.

MU3mepeHue ToKa oTkaoueHusa Y30 |, ana noctosHHoro guddepeHunanbHOro Toka

JluanasoH usmepeHus coanacHo IEC 61557: (0,4...2)1 4,

o OcHoBHas
IAn AvanasoH Pa3speweHune U3mepuUTenbHbIN TOK
norpewHocTb
10 mA 4,0..20,0 mA 0,1 mA
30 mA 12..60 mA
100 mA 40..200 mA 1 mA 0,2 X 1pn.-2,0 X Ipn +10% la,
M

300 mA 120..600 mA
500 mA 200..1000 mA

e [lonyckaeTtca nsmepeHme NoNoXKUTE/IbHbIM U OTPULATENbHBIM NOCTOAHHBIM TOKOM

e Bpema npoTeKaHUA TOKA M3MEPEHMA .....cceeeverererereeeeeeennns MakKc. 5040 mc.

M3mepeHue conpoTUBAEHUA 3a3eMNAIOLLNX YCTPOMCTB RE

Juana3oH usmepeHus coenacHo IEC 61557-5: 0,5 Om...1,99 KOM 08 uamepumenobHo20 HanpaxceHus 50

B u 0,56 OMm...1,99 KOM 0714 usmepumesibHO20 HanpsaxceHus 25 B

OvanasoH PaspelueHue OCHOBHasA NOrpeLHoCcTb
0,00...9,99 Om 0,01 Om +(2% n.B. + 4 e.m.p.)
10,0...99,9 Om 0,1 0m

100...999 Om 10m +(2% n.B. + 3 e.m.p.)
1,00...1,99 KOm 0,01 KOm

o U3meputenoHoe HanpaxeHue: 25 B uan 50 B RMS

e U3amepuTtenbHbii ToK: 20 MA, cuHycomaanbHbii RMS 125 Ty, (ana f,=50 l'u) u 150 Iy, (ana f,=60 u)

e bBOKMpoOBaHMe usmepeHua Npu HanpaxxeHnn nomex Uy>24 B

¢ MaKcumanbHoe Hanpsax)eHue nomex (n3mepeHne) Uyma=100 B

e MaKcMmanbHoe conpoTmeaeHne BCNOMOraTeibHbIX 30H4,0B: 50 KOm

N3mepeHue conpoTMBaAEHUA BCNOMOraTebHbIX 30HA08B Ry, R

AunanasoH PaspelwseHune OcHOBHaA NorpeLwHoCcTb
000...999 Om 10m
1,00...9,99 KOm 0,01 KOm +(5% (Rs+ Re+ Ry) + 3 e.m.p.)
10,0...50,0 kKOm 0,1 KOm
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U3mepeHune HanpAaXKeHMA nomex

BHyTpeHHee conpoTmaieHne: okono 100 KOm

AvnanasoH

PaspelweHune

OCHOBHaA NOrpeLwHoOCTb

0..100 B

1B

+(2% un.B. + 3 e.m.p.)

HW3KOBOAIbTHOE U3MepeHue ConpPoTUBAEHUA

U3mepeHune nepexogHbIx COﬂpOTMBnEHMﬁ KOHTAKTOB 1 NPOBOAHUKOB TOKOM He meHee 200 mA

JAuana3oH usmepeHua coanacHo IEC 61557-4: 0,12...400 Om

AvanazoH PaspeweHue OCHOBHasA NOrpeLHoCTb
0,00...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

BbixogHoM ToK npn R<2 Om:
KomneHcauusa conpoTmusieH

MMH. 200 MA (Isc: 200..250 mA)
nA U3MEPUTENbHbIX MPOBOAHUKOB

VI3N\epeHme ABYHanpaB/1€HHbIM TOKOM

MBMEPEHME dKTUBHOro CONpoTuB/I€HNA MaJibiMm TOKOM

HanpsAxeHune Ha PAa3OMKHYTbIX U3MePUTENbHbIX NPOBOAHMKAX: 4...9 B

AvanasoH PaspelweHune OcHOBHaA NOrpewHoCTb
0,0...199,9 Om 0,1 0m
+(3% un.8. + 3 e.m.p.)
200...1999 Om 10m

BbIxogHOM TOK < 8 MA

KomneHcauua conpotmsaeH

N3mepeHune conpoTUBAEHUA U30N

3ByKoBaA MHAMKaALMA Npu conpoTtusaeHnmn < 30 Om+50%

nAa nsmeputesibHbiX NPpoBOAHNKOB

auun

HanpaxkeHue Ha Pa3sOMKHYTbIX U3MepUTeNbHbIX NPOBOAHUKaAX: 4...9 B

JuanasoH usmepeHua coenacHo IEC 61557-2 0ns Uy = 50 B: 50 KOm...250 MOm

AwnanasoH gna Uy =50B PaspelweHue OCHOBHasA NOrpeLHoOCTb
0...1999 KOMm 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...250 MOm 1 MOm

Auana3oH usmepeHusa co2aacHo IE

C61557-2 dna Uy =100 B: 100 kKOm

...500 MOm

AvanasoHn gna Uy =100 B Pa3peweHue OcHOBHaA NorpewHocTb
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm
+ (3% n.e. +8e.m.p.)
20,0...199,9 MOm 0,1 MOm
200...500 MOm 1 MOm

Auana3oH usmepeHusa co2aacHo IE

C61557-2 0na Uy = 250 B: 250 KOm

...999 MOm

AvanasoHn gna Uy =250 B

PaspelweHune

OCHOBHaA NOrpewHoCTb

0...1999 KOMm

1 KOm

+ (3% n.e. +8e.m.p.)
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2,00...19,99 MOm 0,01 MOm
20,0...199,9 MOm 0,1 MOm
200...999 MOm 1 MOm

Auana3oH usmepeHusa co2aacHo IE

C61557-2 dna Uy = 500 B: 500 kOm...2,00 [Om

AvanasoH ana Uy =500 B PaspelwueHune OCHOBHaA NOrpeLHoCTb
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm
+ (3% un.e. +8e.m.p.)
20,0...199,9 MOm 0,1 MOm
200...999 MOm 1 MOm
1.00...2.00 TOm 0.01TOm +(4%u.B. +6e.m.p.)

JAuana3oH usmepeHusa coanacHo IE

C61557-2 dna Uy = 1000 B: 1000 kKOm...3,00 Om

AwvanasoH gna Uy = 1000 B PaspelwueHune OCHOBHaA NOrpeLHoCTb
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm
+ (3% un.e. +8e.m.p.)
20,0...199,9 MOm 0,1 MOm
200...999 MOm 1 MOm
1,00...3,00 FOm 0,01 rom + (4% un.B.+6e.m.p.)

Auana3oH usmepeHusa co2anacHo IE

C61557-2 dna Uy = 2500 B: 2,50 MOm...9,99 Om

AwvanasoH gna Uy = 2500 B PaspelwieHune OCHOBHaA NOrpeLHoCTb
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm
+ (3% un.e. +8e.m.p.)
20,0...199,9 MOm 0,1 MOm
200...999 MOm 1 MOm
1,00...9,99 T'Om 0,01 rom + (4% un.e. +6e.m.p.)

yCTaHOB/'IEHHOﬁ Be€NNYUNHDbI

N3mepuTenbHbI TOK < 2 MA

M3meputenbHoe HanpsaxkeHue: 50 B, 100 B, 250 B, 500 B,1000 B 1 2500 B
MorpelHocTb OPMUPOBAHUA UCNbITaTeENbHOIO HanpsaxKeHusa (R [Om] > 1000*Uy [B]): -0+10% ot

O6Hapy*KeHMe oNacHOro HanpAXeHUsa nepea HayaJaoM U3MepPeHUn
Paspag emkocTn ob6bekTa nsmepeHums
M3mepeHune HanpaxKeHUAa Ha pasbemax +Rsg, -Riso B AnanasoHe: 0..440 B

NocnepoBatenbHOCTb YepegoBaHusa das

® MHauKaTop nocnepgosaTten
[

JononHutenbHble TEXHUYECKUE A

bHOCTU: NpAMan, O6paTHaﬂ

OunanasoH HanpsaxeHnin U : 95...500 B (45...65 u)
OTobparkeHne MexXdpasHOro HanpsaKeHus

dHHble

Knacc nsonauunm

KaTteropusa 6esonacHoCTH

CreneHb 3awWunTbl Kopnyca
MutaHne nameputena
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ABoliHas, cornacHo PN-EN 61010-1 n IEC 61557
IV 300V (Il 600V), cornacHo PN-EN 61010-1
cornacHo PN-EN 60529
LenoyHble batapeiikm 4x1,5 B LR14 (C)




............................................................ naket akkymynatopos SONEL NiMH 4,8 B 4,2 Ay

®  [ABAPUTHDBIE PABMEPDI ceuveereerereereereesteesteesseeseessesseeseeseessesssens

288 x 223 x 75 mm

®  MaACCA MBMEPUTEINIA .cceeeeeieeeeeee e e e e e e e e e e e e e e e e e e e e e OKONO 2,2 Kr

o TeMNEePATYPA XPAHEHMA .ceiiiiiiieieieeeieeeeeeeeeeeee ettt e e e e e e e e e e e e —20...+70°C

I o (e To I T IR L= VT (<Y o a7 o - ISR 0...+50°C

e Bpema oo camMoBbIKNOUYEHUA (AULO-OFF) ....cccocciieiiciiiee et 120 cekyHA,

e Kon-Bo namepeHuit Z nnm Y30 (a09 WwenoyHbix 6atapeek) ............ >3000 (2 nsm./muH)

e Konuuyectso namepeHuit Risp am R (AN WeN0UYHbIX BATAPEEK) ..ccccuveeeeeereeeennnee. >2000

o [lamATb Pe3yNbTaTOB UBMEPEHMUM .......ceceevvveeeecnreeeeennnen 990 avyeek, 57500 pesynbTaToB

L T C=T o101 o PSP usB
11 KommieKkrauusa
11.1 CranaapTHadA KOMIJIEKTaUA

HaumeHoBaHue Kon-Bo UHpeKc

N3meputenb napameTpoB 31eKTpoHe30nacHOCTM 3/1eKTPOYCTaHOBOK
MPI525 1 wr. WMPLMPI525
N3meputenb NapamMeTpoB 31eKTPOHE30NACHOCTHU 3/1EKTPOYCTAaHOBOK 1w
MPI-525 — PykoBOACTBO NO 3KCNAyaTauum
N3meputenb NapamMeTpoB 31eKTPOHE30NACHOCTHU 3/1EKTPOYCTAaHOBOK 1w
MPI-525 — MacnopTt
Agantep WS-03 c ceteBow Bunkon UNI-SCHUKO u kHonkoit “CTAPT” 1 wr. WAADAWSO03
MpoBog nsmepuTeNbHbIN 1,2 M C pasbemamm «baHaH» KenTbli 1 wr. WAPRZ1X2YEBB
MpoBoa nsmepuTesnbHbIn 1,2 m ¢ pazbemamm «b6aHaH» KpacHbI 1 wr. WAPRZ1X2REBB
MpoBog nsmepuTeNbHbIN 1,2 M C pazbemamm «baHaH» ronyboi 1 wr. WAPRZ1X2BUBB
MpoBog namepuTenbHbli 50M Ha KaTyLlKe ¢ pasbémamm "b6aHan" 1 wr. WAPRZO50YEBBSZ
KeNTbIi
MpoBoA n3amepuTeNbHbIM 25M Ha KaTyLlKe ¢ pa3bémamm "baHaH" 1 wr. WAPRZ025REBBSZ
KpacHbIi
MpoBog nsmepuTenbHbi 1,8M ¢ pazbemamu "6aHaH" 5KB KpacHbI 1 wr. WAPRZ1X8REBB
MpoBog namepuTenbHbIA 1,8M 3KpaHMPOBaHHbLIM C pa3bemMamMmu
"Garan” SKB YepHbI 1 wr. WAPRZ1X8BLBB
3axum "Kpokoamn" n3onnpoBaHHbIn YepHbid K04 5kV 1 wr. WAKROBL20K04
3axum "Kpokoaun" nsonmposaHHbIi KpacHbln KOS5 5kV 1 wr. WAKRORE20KO05
30HA, OCTPbIN C pa3bemMoM «BaHaH» XKenTbli 1 wr. WASONYEOGB1
30HA OCTPbIN C pazbemMom «BaHaH» KpacHbIN 1 wr. WASONREOGB1
30HA OCTpPbIN C pazbemom «baHaH» ronybon 1 wr. WASONBUOGB1
30HA, OCTpPbIN C pazbemMom «baHaH» KpacHbI 5KB 1 wr. WASONREOGB2
3axkum «Kpokoann» M3onmpoBaHHbIM Kentbli K02 1 wr. WAKROYE20K02
3axum «KpoKkoamn» n3oaAnMpOoBaHHbIN KpacHbI K02 1 wr. WAKRORE20K02
30HA4 U3MepUTENbHbIN g5 3abMBKK B rpyHT 30Ccm 2 wWr. WASONG30
igiﬂzp,Hoe YCTPOMUCTBO ANA aKkymynAatopos Z7 mogenb SYS 1319- 1. WAZASZ7
Kabenb ceTesoit 1 wr. WAPRZLAD230
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AKKRymynsTopHana 6atapea NiMH SONEL-07 4,8V 1 wr. WAAKUO7
dytnap L2 1 wr. WAFUTL2
Komnnekt pemHeir "CeoboaHble pyKu" 1 wr. WAPOZSZEKPL
Kabenb nocnegoBaTtenbHoro nHtepdeiica USB 1 wr. WAPRZUSB
AfanTtep aBTOMO6UIbHbIN (12B) 1 wr. WAPRZLAD12SAM
MepBMYHaA noBepka -
11.2 lonosiHUTE/IbHAA KOMIIJIEKTALMSI
HanmeHoBaHue UHpeKc

Otcek gns 6atapeek LR14 WAPOJ1
30HA4 U3MepUTENbHbIN A5 3a6MBKK B TpyHT 80cm WASONGS80
dyThap gna asyx 3oH408 80cm WAFUTL3
AganTep AnsA TECTUPOBAHUA YCTPOMUCTB 3aWMTHOrO oTKAtoYeHus (¥Y30) TWR-1J WAADATWR1J
MpoBoa nsmepuTenbHbiiM 50M Ha KaTyLlKe ¢ pa3bemamn “6aHaH” XKentbii WAPRZO50REBBSZ
MpoBoa nsmepuTeNbHbIN 25M Ha KaTyLLKe C pasbemamun “6baHaH” ronyboit WAPRZ025BUBBSZ
MpoBoa N3MepUTENbHbLIN 5 M ¢ pasbemamn “6aHaH” KpacHbIl WAPRZOO5REBB
MpoBog nsmepuTenbHbIi 10 M ¢ pazbemamm “6aHaH” KpacHbIM WAPRZ010REBB
MpoBoga nsmeputesnbHbin 20 m ¢ pasbemamm “6aHaH” KpacHbI WAPRZ020REBB
AKKymynaTopHana 6atapea NiMH SONEL-07 4,8V WAAKUO7
3aXKMm crneumanbHbii TMNa “cTpybumHa” ¢ pasbemom “6aHaH” WAZACIMA1
KaTylwKa Ana HAMOTKU U3MepuTebHOro nposoaa WAPOZSZP1
3axum “kpokoann” n3onumpoBaHHbIM ronyboii K02 WAKROBU20K02
Apantep AGT-16P WAADAAGT16P
Apantep AGT-32P WAADAAGT32P
Apantep AGT-63P WAADAAGT63P
BbecnposBoaHol uHTepderic OR-1 (USB) WAADAUSBOR1
ApanTtep AutolSO-2500 (aBTomaTU3aLUA M3MEPEHUA CONPOTUBNEHUSA

WAADAAISO25

n3onAunKn Kabenei)

Mporpamma popmMmmnpoBaHMA NPOTOKOOB UCNbITaHM « COHIJ1 NMpoToKoNbI»

MeToaunKa BbINoNHEeHUA namepeHuii npubopamm MPI-525 n MPI-520

12 IloBepka

N3meputens MPI-525 B cooTBeTcTBMM € 3aKoHOM PO «06 obecneyeHnn eguHcTBa namepeHuin» (Cr.13)

noAexuT NnoBepkKe.

MoBepKa nsmepuTenein NPoBoOAUTCA B COOTBETCTBUN C METOAMKOM NOBEPKK, COrnacoBaHHom ¢ PBY

“POCTECT-MOCKBA”.
MescnoeepoyHsbiii uHmepean — 1 200.
MeToanKa NoBepKM AOCTYMHA AN1A 3arpy3Ku Ha canTe www.sonel.ru

METPOJIOTMYECKAA CNTYXKBA 000 «COH3JT»

Ocywectenset nosepKy CU SONEL n obecneunsaet 6ecnnatHyto goctaBky CU B noBepKy 1 U3 NOBEPKHU

3KCNpecc No4To.
115583, MockBa, KawmnpcKoe wocce, 65

Ten./dakc +7(495) 287-43-53; E-mail: standart@sonel.ru, Internet: www.sonel.ru

48



http://www.sonel.ru/
mailto:standart@sonel.ru
http://www.radiokron.ru/

13 CBeaeHHUs 00 U3rOTOBUTEJIE

SONEL S.A., Poland, 58-100 Swidnica, ul. Wokulskiego 11
tel. (0-74) 858 38 78 (Dziat Handlowy)
(0-74) 858 38 79 (Serwis)
fax (0-74) 858 38 08
e-mail: dh@sonel.pl
internet: www.sonel.pl

14 CBeaeHHUA 0 NOCTABIIUKE

000 «COH3N», Poccua

115583, Mocksa, Kalwwmnpckoe wocce, 65
Ten./dakc +7(495) 287-43-53;

E-mail: info@sonel.ru,

Internet: www.sonel.ru

15 CBeaeHMsA O CEpDBUCHOM LiEHTpe

[apaHTUMHbBIN 1N NOCerapaHTUNHbBIA PEMOHT NPMBOpPa OCYLLLECTBAAIOT aBTOPU30BaHHble CepBUCHbIE
LeHTpbl. 06cnyRuBaHmMem Monb3oBaTtenel B Poccum 3aHMmaeTca CepBUCHbIN LeHTp B I. MOCKBa,
pPacnonoXeHHbIN No agpecy:

115583, MockBa, Kawmnpckoe wocce, 65
Ten./daxc +7(495) 287-43-53;
E-mail: standart@sonel.ru

Internet: www.sonel.ru
CepBUCHbI LLleHTp KomnaHun COHIJ1 ocywecTBAsSIeT rapaHTUIHBIN U He FapaHTUIiHbIN peMoHT CU
SONEL n o6ecneunBaet 6ecnnatHyto aoctasky CM B peMoOHT/ 13 peMOHTa 3KCNpPecc NoyToiA.

16 Ccb/IKM B UHTEpPHET

Katanor npoaykunm SONEL
http://www.sonel.ru/ru/products/
MeTponorua n cepsuc

http://www.sonel.ru/ru/service/metrololical-service/

MoBepKa npnbopos SONEL
http://www.sonel.ru/ru/service/calibrate/

PemoHT npnbopos SONEL
http://www.sonel.ru/ru/service/repair/

dneKkTpomsmepuTenbHas nabopatopun
http://www.sonel.ru/ru/electrical-type-laboratory/
®opym SONEL

http://forum.sonel.ru/

K/TYBE SONEL

http://www.sonel.ru/ru/sonel-club/
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