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1 BBeaeHue

Mbl 61arogapum 3a NOKYMNKY Hallero MU3mMepuTensa NnapameTpoB 3a3eMIAoWMX YCTPOMCTB. MNpurbopsbl
cepun MRU-120 npeaHa3HayeHbl 41 USMEPEHUIM, pe3y/ibTaTbl KOTOPbIX XapPaKTEPU3YIOT SNEKTpUYecKoe
COCTOAHWE YCTPOMCTB 3a3eMEHMUS.

[nsa Toro utobbl rapaHTMpPOBaTb NPaBULHYIO PaboTy Npubopa 1 Tpebyemyto TOYHOCTb Pe3y/1bTaToB
nsmepeHuii, HeobxoaMmo cobntogaTb creayrolme PeKOMeHAALNN:

BHUMAHMUE A
MNepepg paboToii c UsmeputTenem Heob6xoaAMMO U3y4UUTb JaHHOe PYKoBOACTBO, TLWaTeIbHO cobaloaaThb
npaBuna 3almTbl, a TaKKe pekomeHaauum NMpoussoautens.

MpumeHeHWe Npnbopa, HeCOOTBETCTBYOLLEe YKazaHuam [MponssoamTens, MoXeT ObiTb MPUUYNHOMN
NONOMKM Npubopa U UCTOYHUKOM CepbE3HOM onacHocTn ans Monb3oBaTens.

Mpubop aonxKeH 06CcNyKMBATbCA TONbKO KBaNMOULNPOBAHHLIM NEPCOHAIOM, O3HAaKOMIEHHbIM C
MpaBuaamm TEXHMKK Be3onacHoCTy;

Henb3sa ncnonb3oBarb:

e [loBpeKAEeHHbIM U HEMUCMPABHbIN NMOJIHOCTBIO AN YAaCTUYHO U3MEPUTED;
e [lpoBoAa 1 30HAbI C MOBPEXAEHHOM U30ALMEN;
e  U3mepuTtenb, KOTOPbI 4ONTO XPaHWUIICA B YC/IOBUAX, HECOOTBETCTBYIOLLMX TEXHUYECKUM
XapaKTepuUcTMKkam (Hanpumep, NP NOBbILLEHHOW BAAXKHOCTH).
PeMOHT namepuTens L0OMKEH OCYLLECTBAATLCA TO/IbKO NPeACTaBUTENS MM aBTOPM30BaHHOIO CepBUCHOTO
LeHTpa.

Mepen HauyaoM U3mepeHuii ybeauTech, YTo NPOBOAHMKM MOAK/IOYEHbI K COOTBETCTBYIOWNM rHe3aam
nsmepuTens.

33I'IpEU.I,E]ETCFI NONb30BaATbLCA U3MepUTENEM C HEHAOEKHO 3aKPbITbIM NN OTKPbITbIM KOHTeVIHepOM ana
91EMEHTOB NNTAHUA, @ TAKXKE OCYLLEeCTBATb NUTaHNE NU3MEPUTENA OT N06bIX APYrnx NCTOYHUKOB,
KpoMe yKa3aHHbIX B HAaCTOoALWEM pyKOBOACTBE.

CumBonbl, oTo6paXkeHHble Ha npubope:

O Knasuiua ana skaodeHus (ON) un sbiknoveHusa (OFF) nutaHua nsmeputens.

YA

npasBuna 3awWmThbl, a TaKKe peKkomeHaaumu N3rotoeutensa.

Mepea paboToit c NpubopomM HEOHBXOAMMO M3YyUNTb AaHHOE PYKOBOACTBO, TLWaTelbHO cobatogaThb

C € 3HaK coOTBETCTBUA CTaHAapPTam EBpOI'IEﬁCKOI'O COto3a.

— M3MepMTel’lb, I'Ipe,Cl,Ha3Ha‘-IEHHbII‘/J1 Ana ytnnmnmsauum, cneayet nepenatb npOM3BOAMTEI'IIO. B
Cnyydae CaMOoCTOATENbHOM yTUuan3sauum ee cnegyet npon3soanTb B COOTBETCTBUU C AEVICTBVPOLLI,MMI/I
npaBoBbIMU HOPpMaMW.




<
ﬂ,eKnapau,Mﬂ O COOTBETCTBUMN. M3MEpMTeﬂb COOTBETCTBYET CTaHAAPTaM Poccuitckoi

depgepaunn.

@CBMAeTeanTBO 06 yTBEpPXKAEHUM TUMA. MI3mepuTenb BHeceH B [0Cy[apCTBEHHbIN peecTp cpeacTs

N3MEpPEHUN.
CATIV300V MapkupoBKa Ha obopygosaHum CAT IV 300V 03HayaeT, 4YTO OHO MCMO/b3YeTCs B CETAX

HanpAaxkeHuem Ao 300 B, oTHocuTcA K IV KaTeropmmn moHTaxa.

2 MeH10

MeHto AOCTYyNHO B N0H6OM NONOKEHUM NMOBOPOTHOrO NneperknyaTena

}

MENU
@ Haxmunte MENU.

MEHU

[Wireless transmission
Measurement. setlinas

Meter seltinos
$#Lanouase choloekk

Manufacturer info

W NUcnonbsysa knasnwmn A n ¥, goibepute

@ ’ eu!m HYKHbIN MYHKT.

Haxmute ENTER gns Bxoaa B BbIbpaHHbIN
MYHKT.

2.1 becnpoBoaHas nepejadya JaHHbIX

Cm. nyHKT 5.3

2.2 YcCTaHOBKHY U3MepeHUH

Measurement settinas

[Freguercy choice
Clamp calibration
Earth resistivity setlings

> Choice Edit.




‘ Ncnonb3ya knasuiwm A n ¥, goibepute

‘ ENTER HYKHbIN MYHKT.

Haxkmute ENTER gns BxoAa B BbIOpaHHbIN
MYHKT.

2.2.1 BbIGOp YACTOTHI

Heobxoanmo onpenennTb 4acToTy U3MEPUTEIbHOTO CUTHANA AN KOMMEHCaL MM BO3MOKHbIX NOMEX.
ToNbKO Te M3MEpPEHMA, KOTOPblE OCHOBAHbI Ha MPABU/ILHOM BbIOOPE YaCTOTbl U3MEPUTENBHOMO CUrHaNa
MOTYT rapaHTMPOBaTb ONTUMaNbHYIO pUbTPaLMiO NoOMeX. M3mepuTenb UMeeT BOSMOMXKHOCTb
onpegenate nomexu cetert 50 My m 60 Iy,

e ticd choice

90H:z

ENTER Ncnonbsya kKnasuwn A n ¥, sbibepute
@ ‘ 3HayeHwue YactoTbl N HaxkmmTe ENTER an1a
. NOATBEPXKAEHUA.
2.2.2 Kaau6poBKa usMepuTe/bHBIX Kiemeii C3

ToKomMamepuTenbHble Kaewu, npruobpeteHHble BmecTe ¢ MRU-120, nepeg, X MCNO/b30BaHUEM A0/KHb!
6bITb OTKAIMBPOBAHDI.

TaKKe, OHM O0/KHbI KannbpoBaTbCA NEPUOZUYECKM, YTODObI M36EKaTb BAMAHUA CTapEHUA Ha TOYHOCTb
nsmepeHua. Mpoueaypa KaNMBPOBKM LO/XKHA BbIMOJHATLCA MNOCAE 3aKYNKN U3MEPUTENbHBIX KeLel
OTAENbHO OT U3MEPUTENA UK NOC/E METPOIOrMYECKOro/CepBUCHOTO 06CNYKMBAHMS.

}

@ ENTER BbibepuTe COOTBETCTBYIOWMIA MYHKT
meHo 1 Haxkmute ENTER.

@ Cnepyvite MHCTPYKUMAM, OTOOparkaeMbiMm Ha gucnaee npubopa



Clamp calibration

Connect socket H with E.
Ful. clamps on wire.

Fre=s= [ETART

@ Mpu ycnoBumn NpaBuUIbHOM KaNMBPOBKM Kielel, Ha aKpaHe 0TobpasuTca creayowas

nHbopmaums.

Clamp calibration

CALIERATION SUCCESS
FPress

N3meputenb onpeaenseT KaNMbpoBOUHbIA KOSDULMEHT ANA NOAKAOUYEHHbIX Knewen. [JaHHbIi

KO3pPULMEHT XPaHUTCA B MaMATM M3MEPUTENA [0 Tex Nop, NoKa He byaer npounsseaeHa cieayoLas

KannbpoBsKa.

BHUMAHUE

y5EAMTECb, 4yTO Npu Kal‘IM6pOBKe McnbiTaTeNbHbIN NPOBOAHUK NMPOXOAUT CTPOro yepes KI'IEI.IJ,M!

Bo3moOXKHble COO5I.I.I,EHM$I, OT06pa)KaEMbIe Ha gucnnee nimeputena:

CoobueHune

MpuumnHa

PewweHue

OwwnbKa: He noakntoyeHbl Kaewm nim
MCMbITaTe/IbHbIN NPOBOAHWK He
NoAKAtOYEeH K pasbemam H u E!

He nogkntoueHbl Knewm

MNpoBepbTe NoAKAOYEHUE
K/1eWen nam noaoxKeHune
MCNbITaTe/NIbHOro NPOBOAHUKA.

OwwnbKa: NMpoBOAHMK HEe NOAK/IOYEH K
pasbemam H u E! Kaanbposka
npekpaweHa. Haxkmute ENTER!

OTcyTcTByeT
NoAKNOYEHME
NPOBOAHMKA

MNpoBepbTe NoAKAOYEHUE
NpoBOAHUKA K
COOTBETCTBYIOLMM pa3beMam

OwwnbKa: KannbpoBoYHbIi
KO3pOULMEHT Haxo4MTCA BHE

AvanasoHa. KannbposKa npekpateHa.

Haxkmute ENTER!

He npasunbHoOe
onpeaenexHue
KaMbpoBOYHOrO
KoappuumeHTa

MNpoBepbTe KayecTBO
noAcoeAMHEHUA K pasbemMam
n\MNKM 3aMeHUnTe KaeLu.

2.2.3 YcTaHOBKH HU3MeEpEeHUusd yAC/JIbHOr0 CONPpOTHUBJ/IEHUA I'PYHTA

Earth rezistivity =zetlinas

Result
unit

EA Cimd
O cCaftl

Distance

unit




Ucnonbsys A, ¥, €y P BLibepute
@ pasMepHOCTb [1aBHOrO pesy/bTaTta U

pacctoanua. Haxkxmnte ENTER gna
noaTBepXKAaeHuA.

2.3 YcTaHOBKM npuoGOpa

[LCD contrast
Auto-off setiinas
Dizplay setlings
Dates/time

@ Battery discharaing

Software uparade

- Choice [ERTER Edit.

Ucnonbsya knasuwn A n 'V,

LA
@ ‘ ENTER Bbl6€pMTe Hy)KHbIVI MYHKT.

Haxmute ENTER ana Bxoaa B

BbIOPAHHDLIM MYHKT.

2.3.1 KoHTpacTHOCTb JUCILIes

Ucnonbsya knasuwn A n ¥, ycTaHoBMTe HEOBXOAUMBIN YPOBEHL KOHTPACTHOCTM AMCTINIEA U HAaXKMMTeE
ENTER.

2.3.2 YcTaHOBKH aBTOBBIKJIIOUEHHUA

[aHHan ycTaHOBKa onpeaenseT BpemMs A0 CaMOBbIK/IOYEHMA NprMbopa, Npu yCA0BUKN ero
Hencnonb3osaHua. Micnonbsya knasnwn A n W, ycraHosuTe Heobxoaumoe spema nan AUTO-OFF ana
OTKNOYEeHMA gaHHOMN PyHKumMK. Haxkmmte ENTER.

2.3.3 YcTraHOBKM aucijiest

HacTpoiika no3BonfAeT BKAOYUTD MU BbIKAIOUYUTL CTPOKY C MapameTpamu, oTobparkaemyto Ha aucniee.
Ncnonbsyn knasuiwn A n ¥, yctaHoBUTE HEOBXOAMMBIN BapuaHT 1 Haxkmute ENTER.

Earth resistan e
fpy=———

o E
S H
T1=6, Bnfl

Ry=4,8Tki Ry=4,8Tki
Re=2,94k0 Rz=2,34k0

ENTER] LIrite

OTobparkaemas CTpPoKa He oTobparkaemas cTpoka



2.3.4 Jlara\Bpemsa

Datestime

ry

@3 99.2089 G844

Ed

O

. .
L+ Choice

EHTER] Accept.

Ucnonb3ys knasuwm € u P, soiGepute sBenmunny ans

@ ‘ 0 peaakTMpoBaHuA (AeHb, MecAl, Yac, MUHYTa).

ENTER Mcnonbsya knasuwu A n ¥, yctaHosuTe Tpebyemoe

@ ‘ 3HaueHue. Nocne ycTaHOBKM NapaMeTpoB AaTbl\BpemeHHu,

HaxXmute ENTER.

2.3.5 Paspajka akkymyJsTopa

Mpoueaypa onmncaHa B NyHKTe 6.4 HAcToALLEro PyKOBOACTBA.

2.3.6 0O6HOBJieHHe 10

BHUMAHUE
FapaHTMA He pacnpoCTpaHAETCA Ha NOJIOMKU, CBA3aHHbIe C HEMPaBW/IbHbIM UCNO/Ib30BaHWEM AAHHOMK
byHKUuUN.

BHUMAHUE

MNepep Hayanom o6HoBNEeHUA MO 3apaanTe aKKYMyAATOpPbI.

Bo Bpemsa o6HoBneHua MO He BbiKAOYaliTe UsMepUTenb U\UAKU He OTKAIoYalTe Kabenb
noacoeauHEeHUs K KOMnbloTepy.

Mepep o6HoBNeHMeM MO, ckavaiMTe ¢ caiTa paspaboTumnka (www.sonel.pl) nan obpmumansbHoro
npeacrasuTenn (wWww.sonel.ru) nporpammHoe obecrneyeHne U yCTaHOBUTE Ha KOMMbIOTEP U
NOAKIYMTE U3MEPUTENb K KOMMbIOTEPY.

BbibpaB pexunm ObHoBneHUA MO B MeHI0 n3meputens, cnefyute MHCTPYKLMAM NPOrpammbl.

2.4 BpbI6Op sA3BIKA

Mcnonb3ya Knasuium AV, BbibepeTe nyHKT Bbibop A3bika B MeHo nsmeputensa n Haxmute ENTER.
Ncnonbsys knasuiwn A n ¥, soibepeTe HEOBX0AMMBIN A3bIK U HaxkmuTe ENTER.

2.5 HHPopmanusa 06 usrorosuresie

Mcnonb3ya Knasuwim Ay V, BblbepeTe NyHKT MHPopmauusa 0b usrotosutene n Haxkmmte ENTER.
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3 IJxkcmayatanus npuoopa

3.1 H3mepeHHe CONPOTHUBJIEHHUA NPOBOJHMUKOB IPUCOeJUHEHHUS K 3eMJIe U
BbIPABHUBAHMA IOTEHLUAJIOB (MeTa/IJIOCBA3b) (2p)

BHUMAHUE

M3mepeHus nponssogutca cornacHo tpe6osaHuam EN 61557-4 (U<24B, 1>200mA gna R<10Q).

w 28 5
8P e
@ o
p. MEM

Bkntounte name putenb.

YcTaHOBMTE NOBOPOTHbIM
nepekntoyaTens B pexum 2P.

@ MoaKkntounTe M3mepaemMblii 0O6BEKT K pasbemam S 1 E usmepurtens.

[Purczeso ] IR (N o>

’START

ConLinuity measurement

E S b

@ R=3,26%

{r=08Hz

¥ ement Write
I

M3mepuTenb rotos K paborte.

Ha ponosHuTebHOM Aucniee
0TOBPAXKAKOTCA 3HAYEHNA HANPAXKEHUSA
LyMa M YacTtoTa. B cTpoKe HacTpoek
0TODOpPArKaeTcs 3HaYeHMe YacToTbl,
ycTaHoBneHHoe B MeHto npubopa.

HaxmuTte START gna Havana nsmepeHus.

Pe3synbTaT usmepeHus.

PesynbTat oTobparkaercs B TeyeHue 20 c.

[ns noBTOpHOro oTobparkeHua pesynbtata MamepeHuin Haxxmute ENTER.




MpumevaHue:

R>19,9kQ MpeBbllWeH gMana3oH U3MepeHui

Un>40V! CoBmecTHO ¢
NPOAO/IKUTEIbHbIM 3BYKOBbIM
CUTHaNOM <V

HanpsaxeHne Ha u3mepaemom ob6beKkTe npesbiwaetr 408,
n3mepeHue NPUOCTaHOB/IEHO.

HanpsaxeHne Ha namepsieMomM 06beKTe npesbllwaeT 24B, HO MeHbLue

>24V!
Un>24V 408, nsmepeHune NPNOCTaHOBNEHO.

MpeBbiWeH AWana3oH AONYCTMMOrO YPOBHA MOMEX — pe3y/bTaT
NOISE! MOXeT OblTb  HeAOCTOBEPHbIM, B CBA3XM C MOAB/IEHUEM
A0NONHUTENIbHOMN MOrPELUHOCTH.

3.2 Kaau6poBKa U3MepHUTEIbHbIX IPOBOJHUKOB

Bo n3bexxaHne BAMAHUA CONPOTUBAEHUA U3MEPUTENbHbBIX MPOBOAHUKOB HA pe3y/bTaT U3MepPeHUs,
BO3MOXXHO, Npoun3sectn ero KomneHcaumio (AUTO-ZERO). s 3TOro B pexknme UsmepeHus
COMPOTUBNEHMA ABYXNOMOCHBIM METOAOM (2p) NnpeaycMoTpeHa GYHKLUMA aBTOMATUYECKOW YCTAaHOBKM
Hyna (AUTO-ZERO).

3.2.1 ABTomMaTuyeckas ycraHoBKa HyJis (AUTO-ZERO)

BkntouunTte nsmeputens.

® ° .
YcTaHOBUTE NOBOPOTHLIN

nepekntoyaTens B pexum 2P.

@ HaxkmuTe F1.
@ Cnepyvte NHCTPYKUMAM, oTobparkaeMbim Ha gucnnee npubopa
-'I_I nNPFeEnsa ..I_I' 21 .34 Q %
Compensation H :i, g ‘
4 ES § H &
To eliminate wire resistance E S
short—circuit. its endings
and press START.
To disable compensation
disconnect measurement. endinas ‘
and pressz START.

@ Mpu ycnoBumM NpaBuabHOM KanMBpPOBKK, HA 3KpPaHe 0TOBpPasnUTca cneaytroLuan
nHpopmauus.
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Compenisalion

Compensaltion succeeded

Press [ERTER

ABTOMATUYECKAA YCTaHOBKaA Hyna oTobpaxkaerca Hagnmcbto AUTOZERO B npaBo YacTu 3KpaHa.

3.2.2 OTkI04YeHHe aBTOMaTHYecKas ycTaHOBKa Hy 1A (AUTO-ZERO)

Bkntouunte nsmeputensb.

@ [0

YctaHoBUTe ﬂOBOpOTHbIﬁ nepekn4yartenb

B pexum 2P.
@ Haxkmute F1
@ PasbeauHuTe nameputesbHble NPoBOAHMKU. Haxkmute START.

START

Mpw BbIKNOYEHHOW QYHKLIMM aBTOMATUYECKOM YCTAHOBKM HYAA, B MPAaBOM YacTM 3KPaHa OTCYTCTBYeT
Haanuce AUTOZERO

NMPUMEYAHUE
CnepyioLLyo KOMMEHCALUIO CONPOTUBNEHUA U3MEPUTE/IbHbIX NPOBOAHMKOB HEO6X0A4UMO NPOBOAUTD
TONIbKO B C/lyyae 3ameHbl U3MepUTebHbIX NPOBOAHUKOB, NPOBeAEeHUA CePBUCHDBIX U/ uan

KannbpoBOYHbIX pabor.

3.3 H3MepeHHe CONPOTHUBJIEHUS O TPEXMOIIOCHOU cxeMe (3p)
TpexnontocHan cxema sSiIBAAETCA OCHOBHaA NPy U3MePEHUN CONPOTUBIEHMA 3a3EMIAIOLLMX YCTPOMCTB.

@ OTcoeanHuTe namepaemoe 3asemiaruime yCTpOVICTBO OT CUCTEMbI

13



14

Bkntounte name putenb.

YcTaHOBMTE NOBOPOTHbIN NepeKaoyaTenb B
pexxum 3P.

.

YcTaHOBUTE TOKOBbIN 30HA, U NOAKAOUUTE K pasbemy H usmeputens.
YcTaHOBUTE NOTEHLMANbHbIV 30HA, U NOAKAOYMTE K pasbemMy S usmepuTens.
MoaxntoumTe nsmepaemoe 3Y K pasbvemy E nsmepurtens.
Cobntogante oAHONMHENHOCTb YCTaHaBIMBAEMbIX 30HA0B.

Earth resistance 3p

N3mepuTenb rotos K paboTe.

Ha gononHuTenbHom amcnnee otobpaxarorcs
3HaYeHUA HanpAXKeHMA Wyma 1 yacrota. B
CTPOKe HacTpoek oTobpaskaeTcs 3HaYeHue

4acToTbl, ycTaHOBNAEHHOE B MeHio npubopa.

frn=08Hz

Haxmute F1 ana nsmeHeHuaA N3mMepunTenbHOro
HanpA>xXeHuA.

Ucnonbsya knasuwmn An ¥, yctaHosute
HeobxoAMMmoe 3HaYeHMe U3MEPUTENBHOTO
HanpaxeHua n Haxkmute ENTER.




START
@ Haxxkmute START gna Havyana nusmepeHus.

Earth resistance Ip

IE‘ IS‘ IE‘ Un=atl Pe3y.l'leaTbI n3ImepeHunAa.
Bu=9,77ki
Ez=E,T3ki
& =43% COI'IpOTVIBﬂEHVIe TOKOBOIO 30HAa

LIMIT!

Rei= 3,940

COFIpOTMBﬂEHMe NOoTEHUMNANIbHOIO 30H4A

LononHUTEeNbHaA NOorpeLwHoOCTb, 3aBMnCALWLLAA OT

onpoTneaneHna NamepuTesibHbIX 30HA0B.

OTtobpakaetca npu 6>30%

PesynbTaT oTobparkaeTtca B TeyeHue 20 c.
[ns noBTOpPHOro oTobparkeHua pesynbTata MamepeHuin Haxxmmute ENTER.

MoBTOpUTE U3MepeHue (cornacHo nyHKTam 3, 7 n 8) nepemeliias
> NOTEHLMaNbHbIM 30HA, K 1 OT 3Y Ha HECKO/IbKO METPOB.

2
@ *j—r Ecnn pesynbTtaThl Re oTanuatotca 6onee yem Ha 3%, To HeobXxoAMMO

YBE/INYNTb PaCCTOAHNE MeX Y TOKOBbIM 30HOOM U 3Yun NMOBTOPUTb
namepeHume.

BHUMAHUE

M3mepeHue conpoTUB/IEHMA BO3MOXKHO TOJ/IbKO B C/lyHae, eCIn HanpsXKeHne nomex He npesblliaeT
24B. MNpepen usmepeHna HanpaxKeHua nomex — 100B. Hanpa)xeHue B Anana3soHe cebiwe 50B
CUrHaNN3MpPYeTCA Kak onacHoe.

He nogkntouaiite npnbop K 06beKTam, HanpsAXKeHUe Ha KoTopbix npesbiwaet 100B.

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

OcobeHHO 6o/blas OWKbKa M3MepPEeHUA BO3HUKAET, €C/IM U3MEPAETCA Masias Be/IMYMHA 3a3eMIAIOLLETO
YCTPOWCTBA 30HAAMM, KOTOPbIE MMEIOT CNAabblili KOHTAKT C FPYHTOM (TaKaa CUTyauus BO3HUKAET, eCau
3a3eM/IUTeNb ABNAETCA XOPOLIMM NPOBOAHMKOM, B TO BPEMA KaK BEPXHWUIA YPOBEHb FPYHTa CyXOW U
MMeEeT NIoXYH NPOBOANMOCT).

KOHTaKT N3MepUTENbHBIX LLLYMOB C FPYHTOM MOKET BbITb yy4ylleH, Hanpumep, YBAaXKHEHUEM BOAOWM
MeCTa, rae YCTaHOBAEH LLyN B FPYHT MW NepecTaHOBKOW LLyna B APyroe MecTo NOBEePXHOCTU rPyHTa.

MN3mepuTenbHbIiM NPOBOA, A0MKEH BbITh TaKKe NPOBEPEH: HET AN NOBPEXAEHUIA U30NALUMN UK He
HapYyLEH /I KOHTAKT C KAEMMOW LLyNa, NOAKIIOUEH 1N 3aXKNM K U3MepPUTENbHOMY LyMY, He paspylueH
/M KOPPO3MEN KOHTAKT.

B 60/1blUMHCTBE C/ly4aeB TOYHOCTb M3Mep6HVII7I pocrtatoyHa. OgHako HYXXHO npeacrtaBiATb BEIMYNUHY
OLLIM6KVI, BO3HMK3IOLLI,€I7I B pe3ysibTate UamepeHuA.

Ecnu conpotusBneHme H 1 S anekTpoaoB nam ogHOro U3 HUX npesbiwaet 19,9 KOMm, To Ha 3KpaHe

noABUTCA COOTBETCTBYHOLLLEE COO6LLI,eHV|e.
15




Bo3MoKHble co0bLeHnn, oTobparkaemble Ha gucnaee U3MepuUTensa:

Re>19,9kQ MpeBbllWeH gMana3oH U3MepeHui

Un>40V! CoBmecTHO €
NPOAO/IKUTENBbHBIM
3BYKOBbIM CUTHA/IOM <V

HanpsaxeHne Ha wmamepsemom obbekTe npesbiwaeTr 40B, uMamepeHue
HEBO3MOXHO.

HanpsaxeHne Ha nsmepsieMomM ob6bekTe npesbiwaeTt 24B, HO meHble 408,

Upn>24V!
n3mepeHue NPMUOCTaHOBEHO.

LIMIT! OTHoweHWe CONpOTUBAEHMA 3N1EeKTPOJ0B K COMPOTUBNEHMIO
3a3emMnAoLLero yctpoicTea > 30% (L0NOAHWUTENIbHAA NOTPELIHOCTD J).
MpeBbileH AManasoH AONYCTUMOFO YPOBHA MOMEX — Pe3ynbTaT MOXKeT

NOISE! 6bITb  HEAOCTOBEPHbIM, B CBA3WM C MNOABAEHMEM [OMNOJHUTENbHOM

NorpeLHoCTy.

3.4 H3MepeHHE CONPOTUBJIEHHS MO YETHIPEXNOTIOCHOH cxeMe (4p)

YeTbipexnoitoCHbIM METOA U3MEPEHUA PEKOMEHA0BAH B C/lyYae N3MepPEeHMs MasibiX 3HaYEHUN
COMNPOTUBAEHUA 3a3eMNAIOLMX YCTPOUCTB. OH NO3BONAET UCKAOUYUTL BAUSHUE CONPOTUBAEHUSA
N3MepMTE/IbHbIX NPOBOAHWKOB Ha pPe3ynbTaT U3MepeHus. B ciyyae nposeaeHms nsmepeHuii yaenbHoro
COMPOTUBAEHUA FPYHTA, PEKOMEHYeTC UCMNO/1b30BaTb CNeLumanbHblid pexkum (NyHKT 3.7).

@ OTcoeaunHute namepaemoe 3asemndaoume YCTpOﬁCTBO OT CUCTEMDI

°®
M
222

3p
4p

S|,

i\

Bkatouute nsmeputens.

}

3p
2» MEM YcTtaHoBUTE I'IOBOpOTHbIl71 nepexkn4yartenb

B pexum 4P.

S

fi 13 ES S ﬁ
@ ‘ E fesfs

CATIV3V .,

H

YcTaHOBUTE TOKOBbBIN 30HA, M NOAKAOUNTE K pasbemy H usmepurtens.
YcTaHOBMTE NOTEHLMANbHbIM 30HA, U NOAK/OYUTE K pasbeMy S nusmeputens.
Mogkntounte namepsaemoe 3Y K pasvemy E namepurtens.
MoaxntoumTe pasbem ES K 3Y nocne (HMxe) mecTa noakaoyeHnn pasbema E.
CobntogaiTe 04HONIMHENHOCTb YCTaHAB/IMBAEMbIX 30HAOB.
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Earth resistance 4p

Uny=5L
Bny=3,51k2
Bs=2,41kR
B=12%

ENTER] LIrite

N3mepuTensb rotos K pabore.

Ha pononHutensHom aucnsiee oTobpaxkatorca
3HauYeHUA HanpAXKeHWa Wyma 1 YacToTa. B
CTPOKe HacTpoeK oTobparkaeTcs 3HayeHue
YacToTbl, ycTaHoBAeHHoe B MeHIo npubopa

Haxkmute F1 ona nsmeHeHna nsmepmutenbHOro
HanpAa*KeHua.

Ucnonbsya knasnwmn An ¥, yctaHosuTe
HeobxoAMMoe 3HaYeHNEe U3MePUTEIbHOTO
HanpaxeHua n Haxkmute ENTER.

Haxmunte START gna Havana nsmepeHus.

PesynbTaTbl U3MepeHUA.

ConpoTuBAeHMe TOKOBOro 30HAa
ConpoTueieHne NOTEHLMaNbHOrO 30HAa
[lONONHWUTENbHAA NOrPELHOCTb, 3aBUCALLAA OT
COMPOTUBAEHMUA N3MEPUTEbHbIX 30HA0B.

PesynbTat oTobparkaeTca B TedeHue 20 c.

[na noBTopHOro oTobpakeHna pesyabrata usmepeHuii Haxxmute ENTER.

MoBTOpUTE M3MepeHMe (cornacHo NyHKTam 3, 7 1 8) nepemeLan

E NoTeHUMaAbHbIN 30HA, K 1 OT 3Y Ha HECKO/IbKO MEeTpPOB.
S
! Ecnu pesynbTaThbl R oTanyarotcs 6onee yem Ha 3%, To HeobxoAMMO

YBE/IMYNTb PACCTOAHUNE MeX Y TOKOBbIM 30HOOM U 3Yu NOBTOPUTb

namepeHume.
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BHUMAHUE
N3mepeHue conpoTMBAEHUA BO3MOXKHO TO/IbKO B C/ly4ae, €C/IU HanpaXKeHne nomex He npesblliaeT

24B. MNMpepen nsmepeHua HanpaxeHua nomex — 100B. HanpsaxkeHue B guanasoHe cebiwe 50B

CUTHaIn3npyeTca KakK onacHoe.

He nogkntouaiite npnbop K o6beKTam, HanpsaXKeHue Ha KoTopbix npesbiwaeT 100B.

Ocoboe BHUMaHue AO01XKHO 6bITb yAeneHo Kavyectsy coeguHeHnAa nccnengyemoro sasemnntena c

nameputenbHbiMmn NpoBOAHNKaMU. MecTo KOHTaKTa AOKHO 6bITb OYMLLEHO OT KPACKH, pKaB4YUHbI, U T.

n.

OcobeHHO 60onblias ownbKa N3mepeHna BO3HUKAET, EC/IM U3MEPAETCA Masias BeNnYMHa 3a3eMNAIOLLErO

YCTPOIACTBA 30HAAMM, KOTOPbIE UMEIOT CNabblii KOHTAKT C TPYHTOM (Takasa CUTyaLms BO3HUKAET, ec/in

3a3eM/INTENIb ABNAETCA XOpPOLWMM NPOBOAHNKOM, B TO BpEMA KaK BerHMﬁ YPOBEHb rPyHTa cyxoﬁ n

MMEET NZIOXYH0 nNposoau MOCTb).

KOHTaKT M3MEPUTE/IbHbBIX LLYNOB C FPYHTOM MOMXET ObITb yay4lleH, Hanpumep, yB/aXKHEHUeM BOAOM

MECTa, rie YCTaHOBAEH Lyn B FPYHT MKW NepecTaHOBKOW LLyna B APYroe MecTo NoBepXHOCTU rpyHTa.

N3mepuTesibHbIA NPOBOA, A0/IKEH BbITb TaKKe NPOBEPEeH: HET JIN NOBPEXAEHUA U30NALMM UIN He

HapyLWweH 1M KOHTAKT C KNeMMoW wyna, NOAKNHYEH /1N 3aXKUM K USMEPUTENIbHOMY LLYNY, HE pa3pyLlleH

/M KOPPO3KMEN KOHTAKT.

B 60/1bLUMHCTBE C/ly4aeB TOYHOCTb M3MepPeHUiA focTaTouHa. OAHAKO HYXKHO NPeACTaBAATb BEAUYUHY

OLLIM6KVI, BO3HMKaPOLLI,eVI B pe3ysibTaTte namepeHuA.

Ecnan conpotmnsneHne H n S anekTpoaos nan ogHoro u3s Hux npesbiwaeT 19,9 KOm, To Ha 3KpaHe

MOABUTCA COOTBETCTBYHOLLEE COOBLIEHME.

Bo3mokHble coobuieHunn, otobparkaemble Ha gucnaee usmepurens:

Re>19,9kQ

MpeBbileH AMana3oH U3MepPEeHUI

Un>40V! CoBmecTHO ¢
NPOAO/IKUTENbHBIM
3BYKOBbIM CUTHA/IOM <V

Hanps»keHue Ha wu3mepsemom ob6beKkTe npesbiwaeTr 40B, usmepeHue
HEBO3MOKHO.

HanpsskeHne Ha namepsemMom obbekTe npesbiwaeT 24B, HO meHbLie 408,

Un>24V!
n3mepeHue NPUOCTaHOBEHO.
LIMIT! OTHOLLEHWE  CONPOTUBEHUSA 3N1eKTpoa0B K  CONPOTUB/IEHUIO
) 3a3eMAAoLWEero yctpoicrea > 30% (40NoAHUTEIbHAA NOrPeLLIHOCTb J).
MpeBbllleH AMana3oH AOMNYCTUMOrO YPOBHA NOMeX — pe3ynbTaT MOXeT
NOISE! 6biTb HeAOCTOBEPHbIM, B CBA3W C MNOAB/AEHMEM AOMNOAHUTENbHOMN

norpeLwHoCTH.

3.5 I/I3Mepel-me COIIPpOTHUBJICHHUA 110 TpéXl’IOJIlOCHOﬁ cxXeMe C HCIT0JIb30BaHUEM
HU3MEPHUTE/JIbHbBIX KJIC].I.(Eﬁ
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Bkatouute namepuTtenb.

YCcTaHOBWTE NOBOPOTHbIM
nepekntoyatens 8 pexum 3P R.




YcTaHOBMTE TOKOBBIM 30HA M NOAKAOUMTE K pasbemy H usmepurtens.
YcTaHOBMTE NOTEHLMANbHbI 30HA, U MOAKNOUYUTE K pasbemMy S nusmeputens.
MNogkntounte nsmepaemoe 3Y K pasbemy E namepurens.
Cobntopavite 0O4HONNHENHOCTb YCTaHABAMBAEMbIX 30HA,0B.
O6xBaTNTE TOKOU3MEPUTENIbHBIMM KNewamu WnHy 3Y nocse (HUXKe) MmecTa NoaKatoueHusa pasbema E.

N3mepuTenb rotos K paboTe.

Earth res

Ha gonosHuTenbHom aucnnee otobpaxkatoTcs
3HauYeHMA HaNPAXKeHMA WymMa 1 YacTtoTa. B cTpoke
HacTpOeK 0TobparkaeTcA 3HaYeHNe YacToThl,
ycTaHoB/IeHHOe B MeHio npubopa

Re=—— -

frn=28Hz

Un=23

‘ Haxmute F1 ana nsmeHeHuaA N3MepunTenbHOro

® "
‘ HanpA>xXeHuA.

Ucnonbsysa knasuwmn An ¥, yctaHosuTe
HeobxoAMMmoe 3HaYeHMe U3MEPUTENBHOTO
HanpaxeHua n Haxkmute ENTER.

Haxkmute START gnAa Havana nsmepeHus.

PesynbTaTbl U3MepeHus.

Ry=4,93kR
ERs=5,93kk

® Re= 2,590 |51

COI'IpOTVIB}'IEHMe TOKOBOTIO 30H4a
COFIpOTMBﬂeHVIe NOTEHLUMNANIbHOIO 30H4A

[lononHUTeNbHAA NOrpeLwHoCTb, 3aBUCALLAA OT
conpoTunBneHnAa NamepuTesibHbIX 30HO0B.

Up=23L {n=S58Hz
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Pe3ynbTtat oTobparkaetca B TedeHue 20 c.
[na noBTopHOro otobparkeHns pesynbrata usmepeHuit Haxkmute ENTER.

MoBTOpUTE M3MepeHMe (cornacHo nyHKTam 3, 7 u 8)
nepemeLlas NOTEHLMANbHbIN 30HA K U OT 3Y Ha HECKOJ/IbKO

MEeTpOB.
®© -1

5 Ecnu pesynbTtathbl Rg oTanyatoTca 6o1ee yem Ha 3%, To
HEeobX0AMMO YBENNUNTb PACCTOSTHUE MEKAY TOKOBbIM
30HA0M 1 3Y 1 NOBTOPUTbL U3MEPEHME.

BHUMAHUE

M3mepeHue conpoTUB/IEHMA BO3MOXKHO TOJIbKO B C/ly4ae, €C/IN HanpsXKeHne nomex He npesbllaeT
24B. Mpepen nsmepeHua HanpaxeHua nomex — 100B. HanpsaxkeHue B guanasoHe cebiwe 50B
CUrHaIN3MpPYeTCA KaK onacHoe.

He nogkntoyaiite npnbop K 06beKkTam, HanpsAXKeHUe Ha KoTopbix npesbiwaet 100B.

Ocoboe BHMUMaHMWE A0/IKHO BbITb YAE/eHO KauecTBY COeAUHEHMUA UCCAeayeMOro 3a3eMAnTeNs C
N3MEepPUTE/IbHbIMMN MPOBOAHNKAMU. MECTO KOHTaKTa A0JIHO 6bITb OUMLLEHO OT KPAaCKU, PXKaBUMHbI, U T.
m.

OcobeHHO 60nbluan ownbKa N3mepeHna BO3HMKAET, eC/IM U3MEPAETCA Masiaa BeanYMHa 3a3eMNAI0LWEro
YCTPOIACTBA 30HAAMM, KOTOPbIE MMEIOT CNabblii KOHTAKT C FPYHTOM (Takasa CUTyaLms BO3HUKAET, eCu
3a3eMNTENb ABASETCA XOPOLMM NPOBOAHUKOM, B TO BPEMSA KaK BEPXHUI YPOBEHb FPYHTa CYXOM U
MMEEeT MNAOXYIo NPOBOAMMOCTb).

KOHTaKT MU3MEePUTENbHBIX LLYNOB C FPYHTOM MOXKET BbITb YAyULLEH, HAaNPUMEP, YBAAXKHEHMEM BOAOW
MECTa, rie YCTaHOBAEH LWyN B FPYHT MKW NepecTaHOBKOW Lyna B APYroe MecTo NoBepXHOCTU rpyHTa.

N3meputenbHbI NPOBOA, AOMKEH ObITb TaKKe NPOBEPEH: HET /I NOBPEXKAEHUIA U30NALMN UK He
HapyLIEH /1M KOHTAKT C KNEMMOW LLyNa, NOAKAOYEH N 3aXKUM K U3MEPUTEIbHOMY LLLYNY, HE paspyLueH
JIN KOPPO3MEN KOHTAKT.

B 60/blUMHCTBE C/ly4aeB TOYHOCTb M3MepEHVIl71 pocTtatoyHa. OaHako HYXXHO npeacTtaBaATb BEINHYUHY
OUJM6KVI, BO3HMKaPOLU,eVI B pe3y/sibTaTte UamepeHuA.

Ecnv conpoTtusneHne H n S anekTpoaos nnm ogHoro U3 Hux npesbiwaet 19,9 KOm, TO Ha aKpaHe
NoABUTCA COOTBETCTBYHOLLLEE COODLLEHME.

Bo3moxHble COO6IJ.I,EHMF|, 0To6pa>KaeN\b|e Ha aucnaee namepuTtena:

Re>19,9kQ MpeBbiWweH AMaNa3oH U3MepeHni

Un>40V! CoBmecTHO C
NPOAOKUTENbHbIM
3BYKOBbIM CUTHA/IOM V)

Hanps»eHue Ha u3mepsemom ob6beKkTe npesbiwaer 40B, usmepeHue
HEBO3MOXHO.

HanpsskeHne Ha namepsemMom obbekTe npesbiliaeT 24B, HO meHbLie 408,

Uy>24V!
n3mepeHue NPMUoCTaHOBEHO.
LIMIT! OTHOLLEHWE  CONPOTUB/EHUSA 3N1EeKTpoaoB K  COMPOTUBNEHUIO
) 3a3emnsatoLLero yctpoicrea > 30% (L0NOAHWUTENIbHAA NOTPELLHOCTD J).
MpeBbllleH AMana3oH AOMYCTUMOrO YPOBHA NOMEX — pe3ynbTaT MOXeT
NOISE! 6biTb HEAOCTOBEPHbIM, B CBA3W C MNOAB/AEHMEM AOMNOAHUTENbHOMN

norpeLwHoCTH.
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3.6 H3MepeHHe CONPOTHUBJIEHUS METOAO0M ABYX KJellen

MeToza M3mepeHna CoNnPoTUBAEHNA ABYMSA KNeLamMmn MMeeT NPaKTUYecKoe NpuMmeHeHue B Tex cay4asx,
Koraa noAKntouyeHue 30HA08 AN 3aBUBKU B TPYHT HEBO3MOMKHO.

NMPUMENMAHUE
MeToa ABYX Knewei NpUMeHUM TONIbKO B C/lydae CN0XKHOI 3a3emnstowen cuctembl!

Bkntounte nsmeputensns.
@ o .
YcTaHOBUTE NOBOPOTHbIN NepeKkatovaTesb B

pexum RR.

N R 0
J& 2 ©) ’
(::) \‘C-B . el s s H 5
= 1 _1},&’\‘1

MoakntounTe nepeaatolme Knewm K pasbemam H n E, npu aTom namepuTtesibHble Kaewm A0MKHbI
ObITb NOAKOYEHDbI K CTAHAAPTHOMY pasbemy.
0O6xBaTUTE K/ELWaMmM N3MepPAEMbIN 06beKT. PaccTosaHUe mexay Knewammn AoMKHO BbiTb He MeHee
30 cm.

Earth resistance 2x{ e

11=8, A N3meputenb rotos K paborTe.

Ha gononHutenbHom gucnnee OT06pa)KalOTCFI

Re=—--

3HaYeHMA TOKA YTEUKM, NPOTEKAOLLEro Yepes

Knewu, n ero 4acCrtorta.

emert.
[ N N [ |

HaxmuTte START gna Havana nsmepeHus.

Earth

Oz

PesynbTaTbl U3mepeHua

Ri=9,84%Q

{n=S58Hz

PesynbTat oTobparkaercsa B TeyeHue 20 c.
[ns noBTOpHOro oTobparkeHma pesynbTata MamepeHuit Haxxkmute ENTER.
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BHUMAHUE

M3mepeHue BO3MOXKHO TO/IbKO B CAyyae, ec/in TOK nomex He npesbiwaeT 3A (RMS) yacToToii,

COOTBETCTBYIOLLEN YCTAaHOB/IEHHOW B HAacTpoiKax npubopa!

Bo3morKHble coobuieHns, oTobparkaemble Ha gAUCNAee U3MEPUTENS:

Re>149 Q

MpeBbileH AMana3oH U3MepeHUit

Un>40V! CoBmecTHO €
NPOAO/IKUTENBbHBIM
3BYKOBbIM CUTHA/IOM V)

HanpsaxkeHne Ha uamepsemom ob6bekTe npesbiwaeT 40B, namepeHue
HEBO3MOXHO.

Hanps»keHne Ha nsmepsaemom obbekTe npesbiwaeT 24B, Ho meHbLue 408,

Uy>24V!

n3MepeHne NPMOCTAHOBAEHO.

MpeBbiWeH AMANA30H AOMNYCTUMOrO YPOBHA MOMEX — Pe3y/bTaT MOXKET
NOISE! 6bITb  HEAOCTOBEPHbIM, B CBA3WM C MNOABAEHMEM AOMNOJIHUTENbHOMU

norpewHoCTH.

3.7 H3MepeHHe yAeJbHOro CONpPOTHUBJ/IEHUA IPYHTaA

Ana M3MepEHMl7I YAENBHOIO CONPOTUBNEHUA TPYHTA USMEPUTENTU NCNONTb3YIOT CONPOTUBNIEHNUA

OTAENbHbIX 3N1EKTPOA0B CUCTEMDI 3a3eMINTENA.

B gaHHbIX npnbopax aHanorMyHas GyHKUNA U3MEPEHUA 3a4aEeTC NPOCTbIM BbIOOPOM MOM0KEHMUA

NOBOPOTHOrO NepeKkatoyaTenn GyHKLMMA.

3T1a GYHKUMA C METPONIOTMYECKOM TOYKN 3PEHUNA UAEHTUYHA YETbIPEXTO/IOCHOM CXEME U3MEPEHUN

conpoTtmnBneHnNA 3azemzieHnA, HO COAEPXKUT AONONTHUTENbHYIO Npoueaypy BBo4a B an6op B3aMMHOro

PaCCTOAHNA MeXOYy NU3MEPUTE/IbHbIMU LLYNMaMWN N INEKTPOOAaMUN 3a3EMTUTENA.

PesynbTtaT n3smepeHus - BeIMYMHA YAENbHOTO COMPOTUBAEHUSA TPYHTa ONpeaenaeTcs aBToMaTUYecKu

cornacHo popmyne p = 2nLRg, KoTopas NpumeHseTca B MeToauke nsmepeHus BeHepa.

BbllLeynomaAHyTas MeTOAMKa NpeAnoiaraeT paBHble PACCTOAHUA MEXAY 3/1eKTPo4amu.

@ 0}

©)

Bkatounte nsmeputens.

YcTaHOBWTE NOBOPOTHLIM NepeKntoYaTenb B
pexunm p.

M3mepuTenbHble 30HAbI YCTAaHABAMBAOTCA O,EI,HOﬂMHEﬁHO Ha OAMHAKOBOM PACCTOAHUN L n
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M3mepuTenb rotos K pabore.

Ha gononHuTensHom aucnnee otobpaxaroTtca
3HaAUYEHMA HaNPAMKEeHMA WyMa M YacToTa. B
CTPOKe HacTpoeK oTobpakaerca 3HaYeHne

L=16m YacTOTbl, UIBMEPUTENLHOE HaMNpAXKeHNe
ycTaHoBNeHHble B MeHto npubopa 1 pacctosiHue

Mmexgy nsmeputesibHbiMn 30H4amun.

- ’ Haxkmute F1 gna nsmeHeHUA nsmeputenbHoro
HanpAXKeHus.

: Choice ERTER] F

BNTER WUcnonb3ya knasuwmn An ¥, yctaHosute
‘ HeobxoAMmoe 3HauYeHMe U3MEPUTENIbHOIO
‘ Hanps»keHna n Haxkmute ENTER.

‘ Haxkmute START a4 Hauyana nsmepeHumsa.
START
M3mepuTeib NpeanosKnT BBECTU paccToaHMe

mexay nsmeputesibHbiMmy 30HAaMU.

Iistance hetuwesn probes

A
- Choice [ERTER] Accept.

‘ R Wcnonbsya knasuwn Aun V¥, yctaHoBUTE

paccToaHMe MeXay U3MepUTEebHbIMU 30HAAMU
‘ n Haxkmute ENTER gna Hayana nsmepeHums.
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Earth resistivity

Uy=al)

Ew=3,5268 PesynbTaTbl USMeEpPEHUA.
E==2,4 1%

B=12%

ConpoTnB/ieHNe TOKOBOTrO 30HAa

COI'IpOTMB!'IEHMe NnoTeHUNANbHOTO 30H4a

JononHuTeNbHasA NOrPeLHOCTb, 3aBMCALLLAA

EHTEER] LIrite

_ _ _ _ OT CONpoTUBAEHNA NU3SMEPUTE/IbHBIX 30HA0B.

PesynbTaTt oTobparkaeTtca B TeyeHue 20 c.

[ns noBTOpHOro oTobparkeHma pesynbTata MamepeHuii Haxxmute ENTER.

BHUMAHUE
N3mepeHue conpoTMBaEHUA BO3MOXKHO TO/IbKO B C/ly4ae, eC/iu Hanpa)KeHne nomex He npesbliaeT

24B. MNpepen usmepeHna HanpaxKeHMa nomex — 100B. Hanpa)xkeHue B AManasoHe cebiwe 50B

CUTHaIn3npyeTca KakK onacHoe.

He noakniouaiTe npubop K 06beKTam, HanpsaXKeHne Ha KOTopbixX npesbiwaeT 100B.

Ocoboe BHMMaHMe AO/IXKHO 6bITb YOENEHO Ka4eCcTBy cCoeaAnHEHNA nccieayemoro 3a3semsintena c

U3mepuTenbHbIMU MPOBOAHMKaMN. MeCTO KOHTaKTa LONXKHO 6bITb OYMLLEHO OT KPaCKU, p*KaB4unHbl, U T.

n.

OcobeHHo 60/bluas ownbKa M3MEPEeHNA BO3HUKAET, €C/IM U3MEPAETCA Masian Be/ininHa 3a3eMIAIOLLEro

yCTpOVICTBa 30HAAMM, KOTOPblE UMEIOT cnabblii KOHTAKT C FPYHTOM (TaKaFI CUTYyaunAa BO3HUKaET, eCn

3a3eM/INTENIb ABNAETCA XOpPOLWMM NPOBOAHNKOM, B TO BpeEMA KaK BerHMﬁ YPOBEHb rpyHTa cyx017| n

MMeeT NIoXYH NPOBOANMOCT).

KOHTaKT M3MEPUTE/IbHbIX LLYNOB C FPYHTOM MOMXET ObITb yAy4lleH, Hanpumep, yB/aXKHEHUEM BOAON

MecCTa, re YCTaHOB/EH LN B FPYHT MK NepecTaHOBKOM Lilyna B APYroe Mecto NoBepXHOCTU rpyHTa.

M3MepMTeanbII‘;I nposoa AO0NXKeH 6bITb TaKKe npoBepeH: HET N I'IOBpE)Kp,eHMﬁ N301AUNN NN He

HapyLWweH 1M KOHTAKT C KNeMmoi wyna, NOAKNKYEH /1N 3aXKUM K USMEePUTENIbHOMY LLLYyNY, HE pa3pyLlleH

nn

KOPpPO3Mel KOHTaKT.

B 60/1bLUMHCTBE C/1ly4aeB TOYHOCTb M3MEPEHUA foCTaTouHA. OAHAKO HYXKHO NPEACTaBAATb BENNYNHY

OLWMOKM, BOZHMKAIOLLEN B pe3y/ibTaTe U3MEPEHUS.

Ecnv conpotusBneHmne H 1 S anekTpoaoB Uam 04HOro U3 HUX NpeBbiwaeT 19,9 KOM, TO Ha 3KpaHe

NnoABUTCA COOTBETCTBYIOLLEE COO6IJJ,€HVI€.

Bo3moxHble COO6IJ.I,EHMF|, 0To6pa>KaeN\b|e Ha aucnaee namepuTtena:

Re>999kQ

MpeBblWeH AManasoH U3mepeHuit

3BYKOBbIM CUTHA/IOM ¥V

Un>40V! CoBmecTHO €
NPOAOIKUTENbHbIM

HanpsakeHne Ha uamepsemom ob6bekte npesbiwaeT 40B, namepeHue
HEBO3MOXHO.

Hanps»keHne Ha nsmepsemom obbekTe npesbiwaeTt 24B, HO meHbLe 408,

Un>24V!
n3mMepeHne NPMOCTAHOBEHO.
LIMIT! OTHoweHne COMpPOTUBAEHMA 3/1eKTPoa0B K COMPOTUBIEHMIO
) 3a3emnAoLLero yctpoicrea > 30% (L0N0AHWUTENIbHAA NOrPELIHOCTb J).
MpeBbieH AMANa3oH AOMNYCTUMOrO YPOBHA MOMEX — pe3y/ibTaT MOXKeT
NOISE! 6bITb  HEAOCTOBEPHbIM, B CBA3WM C MNOABAEHMEM [OMNOJHUTENbHOMU

norpewHoCTn.
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4 [lamMAaTh

N3mepuTenb CONPoTMBAEHMUA 3a3eMASIOLLNX YCTPOMCTB U NapameTpoB MOJHME3ALNT UMeeT
cobcTBeHHYO NamATb Ha 990 pe3ynbTaToB U3mepeHuit. s yaobcTea nosib3oBaTens namsaTb pa3buTa Ha
10 (gecatb) 6aHKOB No 99 AyeekK B KaxkgoM. Kaxablii pe3yibTaT U3MepeHus MOXKeT bbITb 3anMcaH B
AYenKy C BbIOpaHHbIM HOMEPOM TaK, YTobbl MNos1Ib30BaTEIb U3MEPUTESIA MOT COF/TaCHO COBCTBEHHOM
cUcTemMe HasHayaTb HOMepa SYEEK NaMATU B COOTBETCTBUM C TOYKAMMN U3MEPEHWNI U BbINONHATb
n3MepeHun B onpeaesieHHOM NocneaoBaTeIbHOCTY.

MamATtb o pe3ynbraTtax M3Mep6HMﬁ He yaanAaAeTca nocsie Toro, Kak UamepuTesib BblK/IlOYEH, a PE3Y/IbTaTbl
MOXHO CHUTATb UK NepeaaTb Ha KOMNbIOTEP NpU nocneayrouwem BKAKYEHUN NUTAHUA an60pa.

Mpubop TaKkKe NO3BOAAET YAANUTb COAEPKAHNE NAMATU Nocne 06paboTKMN AaHHBIX U Nepes,
BbINOJIHEHWMEM HOBOTO psAAa U3MEPEHUI, KOTOPbIE MOTYT ObITb 3aMMCAHbI B TE Ke CaMble AYEKM NamATH
Kak npeablaywime.

4.1 CoxpaHeHHe pe3y/IbTAaTOB U3MEPEHUH B NAMATh

@ ENTER MNocne 3aBeplieHNA USMEPEHUA HAXKMUTe
ENTER.

Memory write 14 :28 Memory write

Meas. 1/93 Bank 1/1@ Meas. 2493 Eank 1/1@  |Un=8U
Ew=3, 56 kil
Earth resistance 3p Fs=2,42k0

a=11x

4 ¥ Bank [EHTER

MycTas sayelika AluenKa ¢ faHHbIMK

BbIbop AYENKM NaMATU S5 COXPAHEHMA AAHHbIX U3MEPEHUA OCYLLECTBASETCS
@ knasnwamn A n 'V,
Bbi6op 6aHKa ocyuiecTsasetca knasuwammu 4 n P
Ona coxpaHeHua Haxkmunte ENTER.

@ Mpn coxpaHEeHUN B AYEIKY C YXKe CYLLLEeCTBYIOLLMMM AaHHbIMM Ha AMCNiee NOABUTCA
cneaytollee coobuieHme

Memory write

Cell occupied.
Ouerwrite?
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®

BbibepuTe COOTBETCTBYIOLLYIO KOMaHAy Knasuwamun € P 1 Haxkmute ENTER.

4.2 YpaneHue COAepKUMOro NaMATH

®

Bkatounte nsmeputens.
YcTaHOBUTE NOBOPOTHbIN NepeKtoyaTesnb B
pexvum MEM.

Ncnonbaya knasuwmnh n'¥, soibepute

«O4YKnCTKa NamaTm».

Memory browsing

Memory erasing

* rhaice
- Choice

EHTER] Accept.

[l | I I I

A4
®

Haxmute ENTER.

Memory erasing

Bank erase

Measurement erase

* Choice
- Choice

ENTER] Accept.

Ucnonb3ys knasuwm A n ¥, soibepute
@ . HeoBXOANMbIN pasgen: «YaaneHuve

namaTtn», «YpganeHue 6aHka», «YganeHue

n3MmepeHns»

CneayinTe MHCTPYKUMAM Ha 3KpaHe

nameputena.
4.3 CuuTbIBaHHUeE Pe3yJ/IbTAaTOB, 3aIUCAHHbIX B NAMATh

@ . Ucnonb3ya knasuwm A n ¥, goibepute

«[MpocmoTp namaTn»
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ENTER

Haxmute ENTER.

Memory browsing

Meas. 274 Bamk 1/1 =8l
By=3,58kR
Earth resistance 3p Fe=2,42kR

=11k

Re= 3,580

@ Mcnonb3ya Knasuwn 4 }l Bbibepute 6aHK, a Knasuwamu A 1 ¥, goibepute A4YEnKy.

BHUMAHMUE
MycTble a4eiikn n 6aHKKU BO Bpemsa HaBuUraumMm ABAAIOTCA HEAKTUBHbIMM.

5 MHHTepPeiic c KOMOBIOTEPOM

5.1 O6GopyaoBaHue, HEO6X0AMMOE JJI1 NOAK/TI0OYEHUS

[na noaxaoyeHna nsmeputens Heobxoamm ctaHaapTHbI USB Kabenb n cooTBeTcTByOLLEe
nporpammHoe obecneveHune. B cayyae otcytcTeus, obpaTuTech K NPOM3BOAMTENIO UM aBTOPM30BAHHOM
npeacrasuUTento.

Bonee noapobHy0 MHPOPMaLMIO MO NPOrPaMMHOMY 06ecneyeHmno MOXKHO NOAYUYUTb Y
aBTOPM30BAHHbIX NpeacTaBUTeNEN.

5.2 Tlogk/iw4eHUe U3MePHUTE/IA K KOMIbIOTEPY

1. YcTaHoBMTE NOBOPOTHbLIN NepekatodaTens B pexxum MEM
2. Moakrntoumnte Kabenb K USB pasbemy nsmeputens 1 Komnbtotepa
3. 3anyctuTe nporpammHoe obecneyeHue

5.3 Tloak/IwYeHUEe U3MEPUTEJISI K KOMIIbIOTEpPY MO 6eClIPOBOAHOM CBA3U

1. Moaxntounte moaynb OR-1 K USB pasbemy komnbtoTepa

N

3anyctute MO Ha KOMNbtloTEpPE

w

Bbibepute «becnpoBoaHas cBA3b» B MeHto npubopa

MEMU

[Wireless transmission

Measurement. setiings
Meter selting=s
#¥*¥Language choloce¥k

Marwfacturer info

4. Wnu ycTaHOBUTE NMOBOPOTHbIV NepekatoyaTens B pexxum MEM mn HaxxkmuTe F1
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Menmory

Memory browsing

Memory erasing

: Choice ERTER] Accepl

[T ] I I I

5. [Ona nameHeHus MNMUH-koaa, Bbibepute B MeHto «M3meHnTb MUH»

Wireless transmission

Wireless transmission
[Modify PIN code

= Choice Edit.

<:> Choice FATER Aocepl

NMNH-ko4 no ymonyanuio - 123

6 IluTaHue U3MepuUTEIA

6.1 HHopmanus 0 COCTOSSHHM 3JIEMEHTOB NUTAHUSA

YpoBeHb 3apaga 3/1eMeHTOB NUTaHWA 0To6pa>+<aeTcg COOTBETCTBYHOLWLNM CMMBOJIOM B NPaBOM BEPXHEM

yrny amcnnes.

Y Gatapes 3apsxeHa.

batapen pasparkeHa

[ B

EAT BaTapea NOMHOCTbIO pa3psAXxeHa
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Battery empty!

BaTapesn NONHOCTbIO paspsKeHa.

MBMEDGHVIH HE BO3MOHbI.

MNosBneHne cumsona BAT! Ha ancnnee nameputena 0603Ha4YaeT HU3KNM YPOBEHb 3apAaa 3/1EMEHTOB
NMNTaHNA N HeO6XOAMMOCTb B Ux noasapAagKke nan saaMeHe.

BHUMAHMUE
He oTcoeguHeHMe NPOBOAOB OT rHe3Z BO BpeMs 3aMeHbl aKKYMy/IATOPOB MOXKeT NPUBECTHU K
nopaXeHUI0 ONacHbIM HanpPAXKeHMem.

BHUMAHMUE
Mpwu nogaye NUTaHUA K 3apAAHOMY YCTPOUCTBY U3MEPUTENA OT /IEKTPUUECKOI CeTH, pa3mellaTtb
o6opyaoBaHue cnegyeT TakKum o6pasom, uTo6bl He 6bIN10 TPYAHOCTEN C €ro OTK/IIOUEHUEM.

BHUMAHUE
MpoBeaeHune namepeHuUit NpU HU3KOM YPOBHE 3apA[a 31IeMEHTOB NUTaHUA MOXKeT NPUBECTU K
BO3HUKHOBEHUIO A,0ONOHUTENIbHOW NOrPELIHOCTU.

6.2 YcTaHOBKA 3JIEMEHTOB MUTAaHUS

Nameputens MRU-120 ykomnaekToBaH Nnaketom akkymynatopos (NiMH) 1 3apsagHbiM yCTPONCTBOM.
MaKeT akKyMyNATOPOB YCTaHaB/AMBAETCA B CMEeLMaNbHOE OTAEIeHNE HA 3aHeN NaHeNn NsmepuTens.
3apAgHoe yCTPOMCTBO NOAK/OHAETCA K CneumasbHOMY pa3bemy Ha BHELUHEN NaHenu usmeputens.
MuTtaHuMe ocywecteasetcsa oT cety 220B 50 INu. TakKe B CTaHAAPTHON KOMMIEKTALUM uMmeeTcA
aBTOMOOW/IbHOE 3apafHOE YCTPOMCTBA.

MopAaaoK 3amMeHbl 91eMeHTOB MUTAHUA:

e  OTK/OYMTE BCE U3MEPUTENbHbIE MPOBOAHNKMN OT COOTBETCTBYIOLMX PA3bEMOB U BbIKAHOUMNTE
nsmepuTensb.

e OTKpyTUTE 4 (4eTbipe) BUHTA Ha 3aaHen NaHenn npubopa (HUKHASA YacTb Kopnyca)

o  CHMMMUTE aKKYMYNATOPHBI OTCEK. B HEM HaxoAMUTCA aKKyMynaTop. 3ameHa NpoM3BOAMTCA
KOMMNEKTOM (OTCeK+aKKymynaTop)

e  YCTaHOBUTE aKKYMYNATOPHbIN OTCEK B USMEPUTESb

e 3akpyTtute 4 (4eTbipe) BUHTa
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6.3 3apsajaka aKkKymMyJIATOPOB

Mpouecc 3apagKM HaYMHAETCA CPasy ¥Ke Noc/e NoAKIYEHMA 3apAAHOro YCTPOMCTBA K

COOTBETCTBYIOLLEMY pasbemMy Ha NpMbope, HE3aBUCMMO BKJTIOYEH OH MUK BbIKNOUYEH. AKKYMYNATOPbI

3apAKaloTCA COrnacHo anroputmy " bbicTpas 3apagka "'- aToT NPoLEecc NO3BOAAET COKPATUTL Bpems

3apAaaku I'IpVI6I'IM3MTeJ'IbHO 00 4-x 4yacos.

OKOHYaHWe npoLecca 3apaaKkv onpeaenseTca NosBNEeHUEM HagNUCK «3apaaKa 3aBeplueHa» Ha

ancnnee nsmeputensa. 3aTem BbIKAOYNTE nameputenb n otcoeanHunTe 3apagHoe yCTpOl\;ICTBO.

CoobleHmne, yKasbiBatoLlee Ha akTMBHOCTb npouecca

3apALKM

ging

Charge in progress

L

Mpouecc 3apsaaku (rpaduryeckas MHAMKaLMA)

NMPUMEYAHUE

B cnyyae cAnLIKOM 6bICTPOid 3apAAKM aKKYMYAATOPOB HEO6XO0AMMO OTKAKOUMTbL 3apsAAHOE YCTPOICTBO

U NOAKNIOYUTD ero CHoBsa AnAa BO306HOBNEHUA npouecca 3apaaKu. Takme cutyauuu BO3HUKAIOT U3-3a

HEPEGOEB B CeTU NUTaHunA.

CoobuweHue

MpuumnHa

PeweHue

OwwunbKa nogcoeguHeHusa!

MoBbllEHHOE HanpAXKeHne
Ha aKKYMyAsaTOpe BO BpeMs
3apAaaKu.

MpoBepbTe NpUcoeanHeHNe NakeTa
aKKymynaTopos. Ecam npuunHa He
YCTPaHMTCA, 3aMeHMTe NakeT
aKKYMYyNATOPOB.

OTCYTCTBVIE 31eMeHTOB NUTaHusA!

OTCVTCTBI/Ie coegnHeHuAa c
AKKYMYZTATOPHbIM OTCEKOM.

MpoBepbTe NpUcoeanHeHWe NakeTa
aKKymynaTopos. Ecam npuumHa He
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CoobweHune MNpuumHa PeweHue

yCTpaHuTCA, 3ameHunTe baTapee Ha
MaKeT akKyMyaAaTOpPOB.

OKpyrKatoLas TemnepaTypa |HeEBO3MOKHO NPOBECTU KOPPEKTHO
meHee 10°C NpoLecc 3apsaaKM Npu AaHHbIX
TeMMepaTypHbIX YCAOBUAX.
MNepeHecuTe nsmepuTens B bonee
HusKas Temnepatypa 3IeMeHTOB

Tensjoe NomMeLLeHue.
nutaHus!
JaHHaA oWwnbKa MOXKET BOSHUKHYTb
13-3a HU3KOTO YPOBHA 3apaaKa
aKKymynAatopos. [poseaute

HECKOJIbKO UMK0B 3apAOKN.

MoBperKaeHne unu [aHHoe cooblieHne nossaseTca
CUNbHbIN pa3pag, HEHaJ0/ro Ha 3KpaHe, a 3aTem
aKKYMYNATOPOB. 3aHOBO HauYMHaeTca npouecc

npegsapagku. Ecam nocne
OwunbKa npea3apaaKu
HEeCKONIbKUX NONbITOK NOABNAETCA
coobuieHune: Bbicokas

TeMmnepartypa 3/ieMeHTOB NUTaHnA !

— 3aMeHUTe NaKeT aKKyMyAATOPOB.

6.4 Paspsaaka aKkKyMyJIATOpOB

[na obecneyeHna HOPMaNbHON GYHKLUMOHANBHOCTM 1 YBEMYEHWNA CPOKOB CAYKObI aKKYMYNATOPHbIX
b6aTapei peKomeHAyeTca NepuoamMYeckn oCyLWEeCTBAATb NOJHbIA UMKA 3apaaKK (C HY1IeBOro YPOBHSA).

MopsAAoK NpoBeAeHUA PaspALKM aKKYMYIATOPOB:

Haxkmute MENU 1 Bbibepute
«YcTaHoBKU nsmeputena». Haxxmute ENTER.

LCT contrast
Auto-off =setlinos
Display seltinas
Datestime

[Battery discharging

Softuare vporade

= Choice Edit.

«Paspagka akkymynatopa», u Haxkmute ENTER.

@ ‘ i i Ncnonbaya knasuwmn An ¥, goibepute

Mpouecc paspagku MOXKeT NnpoaoKatbea 40 10 yacos. [JaHHbIM NOKasaTe b 3aBUCUT OT YPOBHSA 3apAaa
aKKYMyNATOPOB Nepes, pa3pagkoi. MNpouecc paspaaky COnpoBoXKAAETCA HAANUCbIO Ha gucnnee:
Mpouecc paspaaKKU aKKYMYNATOPOB.
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7 Oo6uuMe npaBuJia ucnosib3oBaHus NiMH akkymyiaToposB

Mpu ganTenbHom XpaHeHUn Npubopa cneayeT BbIHYTb aKKYMYATOPbI U3 HETO U XPaHUTb OTAE/NbHO.

XpaHUTe aKKYMYyAATOPbI B CYXOM, MPOXNaAHOM, XOPOLLO BEHTU/IMPYEMOM NOMELLEHUMU, @ TaKKe
3aluMLLIanNTe UX OT Neperpesa NoA NPAMbIMU Iy4amm CONHUA. TemnepaTypa OKpyXKatLlei cpeabl ana
JJIUTENbHOTO XPaHEHUA JOMKHA BbiTb Huske 30°C. XpaHeHMe akKyMyIATOPOB ANUTENbHOE BPEMA NpK
BbICOKOM TemnepaTtype, BCAeACTBME BHYTPEHHMX 3/IEKTPOXMMUNYECKUX NMPOLLECCOB, COKPALLLAET UX CPOK
CNYKbbl.

AkkymynsTopbl NiMH paccuntaHbl Ha 500-1000 LMKNOB 3apAAKN U AOCTUTAOT MaKCMMa/IbHOM
3HEepProémkoctu nocine GopmMmMpoBaHUsA 2-3 LIMKAOB 3apAAKM-Pa3pALKM (M3HAYANbHO MAK NPU MANOM
pecypce aHeproéMKocTH). BaxkHelwmnm GpaKkTopom, BAMAIOWMM Ha CPOK CNYKObl aKKyMynsATopa, ecTb
rnybuHa paspaaku. Mam bonee rnybokan paspaaKka akKyMyATOPOB COKPALLLAET UX CPOK CAYXKObI.

IpdeKT namatn B akkymynatTopax NiMH nposBnseTca B orpaHU4YeHHon popme. Te akKymynaTopbl
MOXHO 6e3 60/blUMX NOCNeACTBUIN f03apaanTb. HenaTenbHO, 04HAKO, Yepes onpeaeeHHoe Bpemsa
3KCN/yaTauum, HECKONbKO LMKIOB NOMIHOCTbIO €ro paspaguTh.

Bo Bpemsa xpaHeHuA akkymynatopos NiMH nponcxoant camonpoun3BoaibHaa Ux paspaaKa Co CKOPOCTbIO
okono 30% B mecAL,. XpaHeHMe aKKYMYNATOPOB B BbICOKMX TeMNepaTypax MOXKeT YCKOPUTb 3TOT
npouecc faxe sasoe. YTobbl He AONYCTUTL JNLLHEN PA3PAAKM AKKYMYAATOPOB, PEKOMEHAYETCA Yepes
HEKOTOpPOe BpeMs 403apaamTb UX (aaxke HeynoTpebasemble).

CoBpemeHHble bbicTpoAencTByoLWMeE 3apAaHbIe YCTPOMCTBA Pacno3HatoT B OANHAKOBOM CTEMEHN OYEHb
HW3KYI0, TaK U 0YEeHb BbICOKYHO TEMNEPATYPY aKKYMYNATOPOB M COOTBETCTBEHHO OTK/IMKAOTCA Ha 3TH
cutyaumn. OdveHb HMU3Kaa TemnepaTtypa A0KHa caenaTb HEBO3MOMKHbIM Hayaio NpoLuecca 3apaaKku,
KOTOPbIA MOXET OKOHYaTE/IbHO MOBPEANTb aKKYMYIATOP. POCT TemnepaTypbl aKKYMyAATOpPa ABASETCA
CUTHANOM ANA 3aBepLUEHNA 3aPAOKM U ABNAETCA TUNUYHbIM ABEHUEM. 3apsAaKa Npu BbICOKOM
TemnepaTtype OKpyKatowei cpeabl KpoMe YMeHbLUEHUA CPOoKa CNyXbbl, BaedyeT 6osee BbICTPbIN pocT
TemnepaTypbl aKKyMyATOPa, KOTOPbIN He ByaeT 3apaxeH A0 NOJIHON eMKOCTH.

CnepyeT NOMHUTb, YTO NPW BbICTPON 3apsaKe aKKYMYIATOPbI 3apsKatoTca K 0Koso 80% eMKOCTH.
Jlydwinx pesynbTaToB MOXKHO NOAYYUTb, NPOA/NB 3aPALKY: 3apAAHOE YCTPOUCTBO ByAeT nepexoamTb
TOr4a B PEXXUM MOA3aPALKM MaibiM TOKOM U MOCAE CeAyoWwmnX HECKObKMX YaCoB aKKyMYAATOpPbI
3apAXKAKOTCA 40 NOHON EMKOCTHU.

He 3apsakaiiTe 1 He ynoTpebnsaite akKyMyATOPbI B SKCTPEMasbHbIX TeMnepaTypax. KpaiiHue
TEMNEPATYPbl COKPALLAOT CPOKM CNYKObl 9/1eMEHTOB NMUTAaHUA WM aKKyMyaATOpoB. HagnexuT nsberatb
pa3meLLeHMI YCTaHOBOK, MOMOJIHAEMbIX aKKyMYAATOPaMM B O4EHb Tensibix MecTax. HoMWHanbHas
TemnepaTtypa paboTbl AO/MXKHA OYEHb CTPOro cobtoaaTbes.

8 06cay:KuBaHUe U3MepPUTeJIs

BHUMAHUE
B cnyyae HapyweHMUA npaBuAa 3KcnayaTauum OGOPVAOBHHMR, ycTaHoBAeHHbIX U3rotoButenem, mox<er
yXyawntbCa 3aluTa, npumeHeHHaa B 4dHHOM an60pe
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Kopnyc nsmepurena MOXKHO YACTUTb MATKON BNaXKHOW dnaHeNblo, TpUMeHsa 1060 foCTyNHbIN
MbL/IbHBIN pacTBoOp. Henb3sa MCNo/b30BaTh pPacTBOpUTENN, abpasnBHbIE YMCTALLME CPEACTBA (MOPOLUKMY,
nacTbl U TaK ganee).

DNIEeKTPOHHAs CXema U3MEepPUTENN He HYXKAAETCA B YNCTKE, 3a UCKIOYEHMEM THe3, NOAKIoYeHUA
n3MepuTebHbIX MPOBOAHUKOB.

8.1 3ameHa npeaoxpaHuTesiel (JIaBKUX BCTABOK)

Monb3oBaTeNb MMeeT BO3MOMKHOCTb CaMOCTOATE/IbHO 3aMeHUTb Npeaoxpanuntenn. B MRU-120
NCNONb3YLOTCA ABa NpefoXpaHnuTeNs HoMmmnHanom 2A 250D (mapKupoBka 2 x T2AL250V).
MpeaoxpaHUTENN PACMo/IOKeHbl Mo4 aKKYMYAATOPHbIM OTCEKOM Ha 3adHel naHenun npubopa.

MopAAOK 3aMeHbl:
e  OTK/OYNTE BCE U3MEPUTE/IbHbIE NMPOBOAHMKM OT COOTBETCTBYIOLWMX PAa3bEMOB U BbIK/OYUTE
nsmepuTensb.
e  OTKpyTUTE 4 (4eTbipe) BUHTA Ha 3aaHen NaHenn npmubopa (HUMKHASA YacTb Kopnyca)
e CHMMMTE aKKYMYNATOPHbIN OTCEK
e U3B/IEKMTE OTCEK C NpesoXpaHUTeNem, TpebyoLWwmin 3ameHbl.
e YCTaHOBMUTE HOBbLIV NPEAOXPAHUTEND.
e Cobepute npubop B 06paTHOM NopaaKe.

He ponyckaetca 3ameHa neperopesLUero NpeaoXpaHUTeNsa NPeaoXpaHNTeNeM A4PYroro HOMUHANA UK
camoAeNbHOM NepeMblHKON.

OcTa/IbHOM PEMOHT U3MEepPUTENEN OCYLLECTBAAETCA NOC/Ae KBaAUULMPOBAHHOM AMArHOCTUKKN B
CEePBUCHOM LLEHTpE.

9 YTuiausanusa

M3meputens, I'Ipep,Ha3HaLIEHHbII‘;1 ONA yTunm3auum, cnegyet nepegatb [pounssoautento. B cnyyae
CaMOCTOATE/IbHOM yTUnn3auunmn ee cneagyet npon3soanTb B COOTBETCTBUU C Ael‘aCTByPOLLI,MMM npaBoBbIMU
HOpMaMM.

10 TexHn4YecKHe XapaKTepUCTHKH

10.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTUKH

CoKpalleHue «e.M.p.» B ONpesesieHMM OCHOBHOM NOrpeLHOCTM 0603Ha4aeT «eguMHMLa MaaaLwero

paspsaga»
CoKpalleHue «U1.B.» B ONpeaesieHMn OCHOBHOM NOrpewwHocTM 0603HaYaeT «M3MepeHHan BeANYMHA»

N3mepeHue HanpaxeHua nomex Uy (RMS)

Ovana3soH PaspelieHue OCHOBHasA NOrpeLwHoCcTb

0...100B 1B (2% n.s. + 3 e.m.p.)

e yacmoma fy45...65 Iy
e yacmoma usmepeHus — MUHUMYM 080 U3mepeHus,/cex
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M3mepeHune conpoTMBAEHUA NPOBOAHUKOB M BbiPpaBHUBAHUA NOTEHLUANO0B (2p)

Auana3oH usmepeHusa coanacHo IEC 61557-4: 0,24 Om...19,9 KOm

OvanasoH PaspelueHue OCHOBHasA NOrpeLHoCTb
0,00...19,99Q 0,01Q
20,0..199,9Q 0,1Q +(2% n.6. + 2 e.m.p.)
200...1999Q 10
2,00...9,99kQ 0,01Q
(5% n.s. + 2 e.m.p.)
10,0...19,9kQ 0,1kQ

MN3mepeHue conpoTUBEHUA 3a3eMNAIoLWMX ycTpoiicTs (3p, 4p)

JAuana3oH usmepeHua coanacHo IEC 61557-5: 0,3 Om...19,9 KOm

[Anana3oH Pa3spelwieHue OcCHOBHaA NOrpeLHoOCcTb
0,00...19,990 0,010
20,0...199,90Q 0,1Q (2% n.s. + 2 e.Mm.p.)
200...19990 10
2,00...9,99kQ 0,01kQ
(5% n.s. + 4 e.m.p.)
10,0...19,9kQ 0,1kQ

MBMEPEHME conpoTtusBsieHnAa namepuTtesibHbiX 30HA0B

AvanasoH PaspelwweHune OcHOBHaA NoOrpewHoCTb
0...999Q 10
+5%(Re+Ry+R
1,00...9,99kQ 0,01kQ Re+RitRs)
18 e.m.p.
10,0...19,9kQ 0,1kQ

U3mepeHune conpoTUBAEHUA CNOMKHDbIX 3a3eMAAIOLUX YCTpOVICTB C ucnonb3oBaHuem KI'IEI.I.I,Ei:1

(3p+kneLyu)

Juana3oH usmepeHus coanacHo IEC 61557-5: 0,44...1999 Om

AvanasoH PaspelweHune OCcHOBHaA NOrpewHoCTb
0,00...19,99Q 0,010
20,0...199,90 0,1Q (8% un.B. + 3 e.m.p.)
200....1999Q 1Q

U3mepeHue conpoTuBaeHUA 3a3eMNAIOLLUX yCTpOﬁCTB meTogom AByx KHEI.I.I,Eﬁ

AvanasoH

PaspelweHue

OcHoBHan norpewHoCTb

0,00...19,99Q

0,010

+(10% u.B. + 3 e.m.p.)
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AvanasoH

PaspelweHue

OcCHOBHaA NOrpewHocTb

20,0...149,90

0,1Q

+(20% u.B. + 3 e.m.p.)

M3mepeHue yaenbHOro CONpoTUBNEHUSA FPYHTA

UzmepeHue coenacHo memody BeHepa, p = 2rtLR;

AwvanasoH Pa3peweHue OCHOBHaA NOrpeLwHoCcTb
0,0..199,90m 0,1Om
200..19990m 10m 3aBUCUT OT OCHOBHOW
norpewHoctn Rg npn
2,00..19,99kQm 0,01kQm P e P
U3MepeHUn MeToaomM 4p HO
20,0..99,9kOm 0,1kOm He MeHee +1 e.m.p.
100..999kOm 1kOm

e paccmoaHue mexcoy usmepumesnbHoiMu 30H0amu (L): 1...50m

10.2 lonosiHUTE/IbHbIE TEXHUYECKHEe JaHHbIe

KAQCC U30AAYUUU ..ccceveeeiiieeiaeieeeeiiiieeeee e deoliHas, coenacHo EN 61010-1 u IEC 61557
Kamezopusa 6€30MACHOCIU ..........ccccuveeeeecreeeeeiieraessirenaeeesens IV 300V coenacHo EN 61010-1
CmeneHb 3awumel KOPryca EN 60529 .........cccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt IP54
MakcumanbHoe HanpsaxceHue wyma AC + DC, npu Komopom mMmoxcem rnposooumscs

UBMEBPEHUE ...cceeeeeeeeeeee et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaa s 248B
U3mepeHue MaKCUMAAbHO20 HAMPAXCEHUA WYMQ ........cccceeeeeeeeeeeaaiaeiaeeeeeeeeeeeaeaeeeaaaaeeen, 1008

MaKcumasibHoe 3Ha4YeHUe MoKa Wyma, rpu KOmopom usmepeHue moxem 6bims

MpPOoU38e0EHO (C UCMOMb30BAHUEM KACUACH) .......ccvveecreeeeieeeeieeeeieesreeeieaesireesreeeaieens 3A RMS
Yacmoma usmepumesnbHO020 MOKQ ............... 125 'y 0na cemu 50y, 150y 0a4a cemu 60y
NamepumenibHOe HANPAMCEHUE U MOK O 2P.....ccc.uuue...... U<24B RMS, 12200MA 015 R<60Q2
U3zmepumenbHOe HAMPAHEHUE OSIA 30, AP..eeeeeccreeeeeeireeeeesiiieeseiieeeesiieseesiseeaeanns 25 unu 50B
N3MepUMENBHBIU MOK 30, A ccoeeeeeeeeeieieeecieieeesiteeeetteeeestta e e sttt s e e ssseaesssseaaessseees >200 mA
MaKcumasibHoe cornpomueseHUE U3MepPUMENLHBIX 30HOOB...........cccvuveeeeciveeeeiirvnannans 20 KQ
UHOUKQUUA MOKA MOMEX (KACUAU) ....veeeeeeeeeeetieeeeetieeeeeeieeaesiaaeaaessussaaesssssssesssssnaanns <0,5mA
lumaHue usmepumens............ccceuuuennn... nakem akkymynamopos SONEL NiMH 4,8B 4,2A4
Konuyecmeo usmepeHuli conpomusaeHus R 2p.................. > 1100 (10, 2 usmepeHus/MuH.)
Konuyecmeo usmepeHul Re..................... > 800 (R;=10Q), Ry=Rs=100Q), 2 usmepeHus/MuH.)
LAnumensHocme usmepeHua conpomuUBAeHUs 0719 MeMOOT 2P .......cccvuveeeecuveannns <6 cekyHO
LnumensHocmes usmepeHUs 0719 OCMANbHBIX MEMOOOB .........cccveercreeeereresirearsrenns <8 ceKyHO
[ABAPUMHBIC POABMEDDI ......eeeeeeeeeeeecieeeeeiieeeaeesieeseesissesessissesessissesesasssesanns 288 x 223 x 75 mm
MACCA UBMEPUME A ..cceoeeeeeiieeeeeiieeeeiteeeesieee e ettt e esiaee e e sinee e npubnausumesnsHo 2 Ke
PABOYAA MEMICPAMYPA......oeeeceeieaeeiiiereeiiiieseesiseseesssssesassesasssssssesessesssesssessesssees -10..+50°C
Temnepamypa 3aPAOKU AKKYMYSAMOPOB ......cccecueevreereaaeeeessiirssenesasesssssisssssssaessinns +10..+35°C
TEMMACDAMYPA XPAHEHUS ....eeeeeeeeeeeeeesesesesesesesesesesesesesesesesesssssesesesesssssssesssesssssessees -20..+80 °C
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10.3 Biimanue HanpsxeHus myma Uz npu u3MepeHHUH CONNPOTUBJICHUA
3a3eMJISIIOIMX YCTPOUCTB MeToJamMu 3P, 4p, 3p+Kiaemu

R [ononHuTtenbHaa norpewHocTb [Om]
0,000---19,990 i(251074RE +2.10+ %)UZ
E
>19,990 +(5-10*-Rg +2-107%) U,

10.4 Biinsaaue HanpsaxeHud myma Uz Npu U3MepeHUH YA eJ1bHOr0
CONIPOTHUBJIEHUA I'PYHTA P

So0n. [Q] = £2,5*(10°*R + 10°*R,*U,) *U;

20e Rz = p/2nL

10.5 BiiMsiHHUe CONIPOTUBJIEHUA U3MEPUTETbHbIX 30H0B IIPU U3MepeHuH R
MeToaaMu 3p, 4p, 3p+Kielu

Ru,Rs [ononHuTtenbHasa norpewHocTb [%]

Ry<1 KOM 1 Rs<1 KOm CornacHo 6a3o0Boi NorpewHocTH

Ry>1 KOm mnm Rs>1

Rs Ry’ 11 -3
> + 200+ —H—.4.10+3.107%.R
KOm nnu Rym Rg>1 (RS Ty Re H)

KOm

Re[Om], Rs[Om] 1 Ry[OM] 3HaueHuMn, oTobparkaemble Ha AUCTIIEN UBMEPUTENS.

10.6 BaiussHUe cONPOTUB/IEHUA U3MePUTEIbHbIX 30HJ0B IPH U3MEPEHUU
yAeJIbHOTO CONPOTUBJIEHUS TPYHTA P

i(RH (R ;30000(2).3,2.10_7 410 /7RH2+RSZ)
E

Re[Om], Rs[Om] 1 Ry[OM] 3HaueHuMn, oTobparkaemble Ha AUCTIIEN U3MEPUTENS.

10.7 BiussHU e TOKa noMeX Iz Ha U3MepeHHe CONPOTUBJIEHUA 3a3eMJISI0LMX
YCTPOUCTB METOA0M 3p+KJielu

N3meputenb MOXKET NPOBOAUTL UBMEPEHUA, eC/TM TOK MOoMeX He npesbiwaeT 3 A RMS vactoTon,
ycTaHoBneHHon 8 MEHIO.

Re U NorpewHocTb [OMm]
25B +(5-10°-R. - 1,7)
<50 0m
508 +(25-10° R -1,%)
25B #(70-10° R 1Y)
>50 Om 50B #(50-10°-R.%-1,%)

B cnyvae npesbiweHnn 3 A BO3MOXKHOCTb M3mepeHnn 6aokupyercs.
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10.8 BiinsaHue Toka noMex Iz Ha U3MepeHHe CONPOTUBJIEHUA 3a3eMJIAIOIIMX
YCTPOMCTB METO0M /BYX KJelen

N3mepuTenb MOMKET NPOBOAUTL USMEPEHUS, eC/IN TOK MomMeXx He npesbiwaeT 3 A RMS yactoTon,

ycTaHoBneHHon B MEHHO.

Re NorpewHocTb [Om]
0,00...4,99 Om CornacHo 633080l NOrpeLwHoCcTH
5,00...19,9 Om 0,005 * R¢” * I,
20,0...149,9 Om 0,06 *R¢” * I,°

B cnyyae npesblweHns 3 A BO3MOXKHOCTb M3MepeHua 6oKupyeTcs.

10.9 BiinssHM e OTHOLIEHUA CONIPOTUBJIEHUA BETBHU CJI0XKHOT0 3a3eMJIAI0IIEero
YCTPOMCTBA U3MEPEHHOI0 KJIelllaMM K pe3y/IbTUPYIoLeMy
CONPOTUBJIEHUIO (3p+KJeln)

Rc NorpewHocTb [Om]
<99,9 Om 0,003 Rc /Ry’
>99,9 Om 0,06 Rc /Ry’

Rc[Om] 3HaYeHMEe conpoTUBAEHUA BETBM C/I0XKHOIO 3a3eM/IAIOLLETO YCTPOICTBA OTOOparKeHHoe Ha

ancnnen nsmeputena, n RW[OM] pe3ynbTupytrowiee conpoTneaeHmMe CI0XKHOIo 3asemnatolero

YCTpOMCTBa.

10.10 JonostHUTE/IbHAA NOrpemwHocThb corsiacHo IEC 61557-4 (2p)

Bauawowmii pakrop

OTtobpakaemblii

JononHutenbHana NOrpewHoCTb

cumBson
PasmelieHune E, 0%
HanpsakeHne snemeHTOB NUTaHMUSA E, 0% (hﬂt He oTobparkaetca)
Temnepatypa E; +0,2 e.m.p./°C

10.11 JlonosiHMTe/IbHAaA NOrpemHocThb coryacHo IEC 61557-5 (3p, 4p,

3p+kaemu)

Bausawowmii paktop

OTobparkaemblii

JononHutenbHaa NorpewwHoOCTb

cMmBon
PasmelleHne E; 0%
HanpAaxeHne snemeHTOB NUTaHUA E, 0% (bAtHe otobpaxaerca)
Temnepatypa Es $0,2 e.m.p./°C
MNeprnoauyeckoe HanpaAXeHue Wyma E4 CornacHo ¢opmyne B n.n. 10.3 (U,=3 B)
ConpoTusneHue 3Y u
Es CornacHo ¢opmyne B n.n.10.4

N3mMepunuTesibHbIX 30HA0B
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11 Kommaekranus

11.1 CraHaapTHasA KOMIJIEKTauA

HanmeHoBaHue Kon-Bo UHpeKc
N3meputenb CONPOTUBAEHNA 3a3eMAAIOLLMX YCTPONCTB M NAapPaMeTpoB
MOHHEGBaLLI,VITbI I?/IRU -120 R " i 1ur. WMPLMRU120
PykoBOACTBO MO 3KCMNyaTaLUK 1 wr.
Macnopt 1 wr.
Mposoa namepuTenbHbli 50 M Ha KaTyLKe ¢ pasbeMamu «baHaH»
. 1 wr. WAPRZ0O50REBBSZ
PKENTbIN
MpoBoa, n3amepuTenbHblii 25 M Ha KaTyLKe ¢ pasbeMamu «baHaH»
. 1 wr. WAPRZ025REBBSZ
KPacHbIN
MNpoBoa, n3mepuTenbHbI 25 M Ha KaTyLKe ¢ pasbeMamn «baHaH»
rony6oi 1 wr. WAPRZ025BUBBSZ
MpoBoa nsmepuTenbHbIi 1,2M ¢ pazbemamiu "6aHaH" KpacHbIM 1 wr. WAPRZ1X2REBB
MpoBoA U3MEPUTENbHBIN 2,2 M pazbemMamu «BaHaH» YEPHbI 1 wrT. WAPRZ2X2BLBB
B0oHA N3MepPUTENbHbLIN A8 3a6MBKK B rPYHT 30 cm 4 wr. WASONG30
Barknum «KpoKkogma» U30anpoBaHHbIN YepHbii KO1 1 wr. WAKROBL20KO01
30HA, OCTpPbIN C pasbemMom «DaHAH» KPACHbIN 1 wr. WASONREOGB1
dyTnap L2 1 wr. WAFUTL2
KomnaeKkT pemHei «cBob6oaHble PyKU» 1 wr. WAPOZSZEKPL
Kabenb nocnegosatensHoro nHTepdelica USB 1 wr. WAPRZUSB
AKKymynaTopHana batapea NiMH SONEL-07 4,8V 1 wr. WAAKUO7
Knewm nameputenbHole C-3 1 wr. WACEGC30KR
Kabenb ceTeBoi 1wr. WAPRZLAD230
3apsagHoe yCTPOICTBO A8 akkymynstopos Z7 mogenb SYS 1319-3012 1 wr. WAZASZ7
AfanTtep aBTOMO6UNbHbIN (12 B) 1 wr. WAPRZLAD12SAM
MNepBryHaa nosepka -
11.2 lono/IHUTE/IbHASA KOMIIJIEKTAL U
HanmeHoBaHue UHpekc
KaTylwKa Ana HAMOTKU U3mepuTenbHOro nposoaa WAPOZSZP1
30HA4 U3MepUTENbHbIN a5 3a6MBKM B rpyHT 80 cm WASONG80
3aXKMM crneumanbHbIi TUMa «CTPYOLMHA» C pa3beMom «baHaH» WAZACIMA1
Otcek ans 6aTapeek LR14 (tun C) WAPOIJ1
dyTnap gns ayx 30HA08B (80 cm) WAFUTL3
Knewwm nepegatowme N-1 WACEGN1BB
AKKkymynsTopHana 6atapea NiMH SONEL-07 4,8V WAAKUO7
Otcek gns 6atapeek LR14 WAPOJ1
KomMnaeKT nsmeputenibHbIX NPOBOAOB 2 M C pasbemamm “6aHaH” WAPRZ002DZBB
BecnpoBoaHon nHTepdeic OR-1 (USB) WAADAUSBOR1
3axkum “Kpokoann” M30nMpOBaHHbIN KpacHbIi KO2 WAKRORE20K02

COH3N-MPOTOKO/bI
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12 IloBepKa

N3meputens MRU-120 B cooTBeTcTBMM € 3aKoHOM PD «O6 obecneyeHnn eanHcTea usmepeHuiny (Cr.13)
NoANeXnT NoBepKe.

MoBepKa n3amepuTeneit NPOBOANTCA B COOTBETCTBMM C METOAMKOM NOBEPKK, cornacoBaHHoM ¢ PBY
«POCTECT-MOCKBA».

Mescnoeepo4Hsbiii uHmepean — 1 200.

MeToamMKa NoBepKM A0CTYMNHA A5 3arpy3KM Ha cante www.sonel.ru

METPOJIOTMYECKAA CNTYHKBA OO0 «COH3/T»

OcyuwecrenaeTt noBepky CU SONEL u o6ecneunsaet 6ecnnaTtHyio goctaBky CU B noBepKy u U3 NoBepKu
3KCNpecc NouToMn.

115583, MockBa, Kawmnpckoe wocce, 65

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

13 CBeaeHUsI 06 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 CBeaeHHA 0 NOCTABIIUKE

000 «COH3/1», Poccusa

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

E-mail: info@sonel.ru,

Internet: www.sonel.ru

15 CBejeHMA 0 CEPBUCHOM LieHTpe

FapaHTUMHbBIN U NOCNEerapaHTUIAHbIA PEMOHT NPMB0oPa OCYLLLECTBAAIOT aBTOPM30BaHHble CEpBUCHbIE
LeHTpbl. 06cnyRunBaHmem Monb3osaTtenel B Poccum 3aHMmaeTca CepBUCHbIN LeHTp B 1. MOCKBa,
pacnonoXeHHbI No agpecy:

115583, MockBa, Kawmpckoe wocce, 65

Ten./dakc +7(495) 287-43-53;

E-mail: standart@sonel.ru,

Internet: www.sonel.ru
CepBUCHbII LLleHTp KomnaHun COHIJ1 ocywiecTBAfeT rapaHTUIiHbIN U He rapaHTUiiHbIN peMmoHT CU
SONEL 1 o6ecneunsaet 6ecnaatHyio gocrasky CU B peMoHT/ U3 peMoHTa 3KCnpecc NoyToiA.
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16 CcbIJIKM B UHTEpPHET

Katanor npoaykunn SONEL
http://www.sonel.ru/ru/products/
MeTponorusa n cepsuc

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

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

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

dneKTpousmepuTenbHas fnabopaTtopus
http://www.sonel.ru/ru/electrical-type-laboratory/
®opym SONEL

http://forum.sonel.ru/

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