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1 BE3OIIACHOCTD

Mpubopbl cepum MPI — 3T0 nepeHoOCHble MHOrOdpyHKUMOHANbHbIE M3MepUTenKn, Mo3sosaoLme

BCeCTOpPOHHE OUEHUTb COCTOAHNE IN1EKTPOYCTAHOBKU C BbICOKOM TOYHOCTbHO.

[na Toro ytobbl rapaHTMPOBaTb MNPaBUAbHYO paboTy npubopa M Tpebyemyto TOYHOCTb Pe3y/ibTaToB

nsmepeHunin, Heobxoamnmo cobntogath cieayolme peKoMmeHaaunm:

A

A

MNepen pabotoit c npubopom HeobXxoAMMO WU3y4UTb AaHHOe PyYKOBOACTBO, TLLATE/NIbHO
cobntogaTh NPaBUAA 3aLLMTbI, @ TaKXKe pekomeHaaunmn Msrotosutens.

MpumeHeHne npubopa, HECOOTBETCTBYIOWLEE YKas3aHMAM WM3rotoBuTens, MOMXKeT OblTb
NPUYMHOM NONOMKM NPMBOpPA U CTOYHUKOM CEPbE3HOM onacHocTK gns MNonb3soBaTens.

Mpnbopom MOryT NoAb30BaTLCA NLA, UMEIOLLME COOTBETCTBYIOLLYIO KBaANDUKaLMIO U A0MYCK K
NaHHbIM paboTam;

Bo Bpema u3mepeHuit [Monb3oBaTesib He MOMET UMETb HENoCPeaCTBEHHOrO KOHTaKTa ¢
OTKPbITbIMW YacTAMW, AOCTYMHbIMKU ANA 3a3eMeHUs (Hanpumep, OTKPbITble MeTanandeckue
Tpy6bl LLeHTPaNIbHOIO OTOM/IEHUA, NPOBOAHWUKN 3a3eMIeHMA U T.N.); AnA obecrnevyeHns xopoLuen
M30/1AUMM CnedyeT MCMo/b30BaTb COOTBETCTBYIOWLYIO Cheuoaekay, nepyatku, o06yBb,
M30/INPYIOLLME KOBPUKM U T. A.;

Henb3a KacaTbCA OTKPbITbIX TOKOBEAYLLMX YacTen, NOAKAOUYEHHbIX K 9/1eKTpOCeTH;
Heponyctumo npumeHeHue:

O M3MepuTens, NoBpeXAEHHOro NONHOCTbIO UM YaCTUYHO;

O NpPOBOAOB C NOBPEKAEHHOM U30NALMEN;

O UM3MepuTens, NpPoAo/IKUTENbHOE BPEMA XPaHMBLUMIMCA B HenpasBW/bHbIX YCN0BMAX
(Hanpumep, B CbIPOM UM XONOAHOM NOMELLEHWUK);

PeMOHT npnbopa MOKET BbINONHATLCA ANLWb aBTOPU30BaHHbIM CepBUCHbIM LieHTpom.

He BbINOAHATL M3MepeHMs BO B3PblBOOMAcHOW cpede (Hanpumep, B NPUCYTCTBUM FOPHOUMX
rasos, Mapos, NblAn U T.4.). Micnonb3oBaHMe U3MEPUTENA B TaKMX YCIOBUAX MOMKET Bbi3BaTb
WCKPEHWe U B3PbIB.

HactoAwee wusgennMe OTHOCUTCA K YHMBEPCaNbHbIM W3MeEpUTENbHbIM npubopam AnA
N3MEPEHMNA U KOHTPOAA SNEKTPUYECKUX BENMYMH (HanpsAXKeHUA, CUNbl TOKA, COMPOTUBAEHUA U

MOLLIHOCTH).

Cumeonbl, 0TO6paKeHHble Ha npubope:

b
A

Knasuwa gnsa skntoveHma (ON) u BbikntoueHus (OFF) nuTaHusa usmeputens.

Mepen pabotoit ¢ npubopom HeobxoAMMO W3y4yuUTb AaHHOe PyKOBOACTBO, TUlATENbHO

cobat04aTh NpaBuKAa 3allMThI, a TaKXKe pekomeHaaunn M3rotosutens.

3

3HaK COOTBETCTBUA CTaHAapTam EBponeiickoro coto3sa.



X

— N3meputenb, npeaHasHauyeHHbIM AN yTUaM3auum, cneayet nepeaatb lMpoussoautento. B

Cny4vae CaMoCTOATE/IbHOM yTUAn3aumMm eé cnepgyeTr nNpoBOAMTb B COOTBETCTBUMU C ILl,el\/’1CTBy|'OLI.I,l/1Ml/1
NnpaBoOBbIM HOPMaMM.

&

depepaunn.

[eKknapaumsa O COOTBETCTBUMU. M3mepuTenb COOTBETCTBYeT CTaHAapTam Poccuiickoi

@ CeuageTtenbctso 06 yTBepXAeHUM Tuna. Mameputenb BHecéH B [OCY[apCTBEHHbIN peecTp
CPeACTB U3IMEPEHUIN.

A>5§0V MaKcmanbHoe AoNyCTMMOE HanpaXeHue Ha Bxode npubopa He A0AXKHO npesbiwaTb 550 B
nepemMeHHOro HanpA*KeHus.

9 Bluetooth - npoussBoacTBeHHaa chneunduKauma 6ecnpPoBOAHbLIX MNEPCOHA/NIbHbIX CeTel.
Mcnonb3yeTtcs gns NoAKAOMEHNA BHELHWUX YCTPOMCTB.

2 MEHIO

MeHto JocTynHO B Nt06OM NosIoKEHNU NMOBOPOTHOIO NepeKkatoyaTena.

[ MAEBHOE MEHH

Haxkmunte MENU.

@]
Mcnonbsya knasmumn A V¥ u 4 P, Bbibepute

@ ‘ Lﬁ@‘ ‘ Eﬁ_ﬂ HYKHbIA NMYHKT.

EecnpoEoaHaa nepenaqa

Haxkmute ENTER ans BxoAa B BbIGpaHHbIN MYHKT.

OcHOBHOE MeHto coAepXuUT cnegyrowme NnyHKTbl:

e BecnpoBogHoe COeAUHEHUE;

e HacTpoiiku nsmepeHui;

e YcTaHOBKM npubopa;

e Bblbop A3bIKa;

e  UNHdopmauua 06 usrotosutene.

2.1 becnpoBoaHOe cOoeJUHEHUE

3T1a dyHKUMA onucaHa B n.5.4.



2.2 HacTpoiiku usMmepeHuu

HacTpolfikk MEHepeHHER

02| e LB
O oo (@ =) (2=

Mcnonbsya knasmumn A V¥ u 4 P, Bbibepute

HYKHbIN NYHKT.

Haxkmute ENTER ans BxoAa B BbIOpaHHbIN MYHKT.

HanpaseHe M 4acToTa
Y _
¥ BrBop PepakTHROESTE

Onuua HacTpoiikn usmepeHunii coaepXuT cneayowme nNyHKTbI:

e HanpsaxeHue 1 4yacToTa cety;

o OCHOBHOI4 pe3ynbTaT U3MepeHUA NAaPAMETPOB NETAN KOPOTKOro 3aMblKaHUS;
o  YCTaHOBKU U3MEpPEHUI;

e Pexum nsmepenusa RCD AUTO;

e ABTOMHKpeMeHTauusA AYeiKku;

e MapameTpbl U3MmepeHns yaeNbHOro CONPoTUBAEHUS;

e KanubpoBKa TOKOusmepuTtenbHbIX Kneweii C-3;

e YcTaHOBKa npeaenos.

2.2.1 Hanpa:xeHue U 4aCTOTa CETH

Mepea n3amepeHMAMM HEOBX0AMMO BbIGPaThb TMUM CETU N YCTaHOBUTb HOMMHAJIbHOE HanpaxeHue cetn U,
(110/190 B, 115/200 B, 127/220 B, 220/380 B, 230/400 B wau 240/415 B). 3HayeHue BblbGpaHHOro
HanNPAMeHUA UCNONb3YeTCA ANA PacyéTa OXKMOAEMOro TOKa KOPOTKOro 3amblKaHUA.

OnpepaeneHne 4acToTbl CETU, KOTOPas ABASETCA NOTEHLUMANbHbIM UCTOYHMKOM Nomex, Heobxoaumo ans
NpPaBUAbLHOTO ONpeAeNeHns 4YacToTbl U3MEPUTENbHOTO CUTHana Aas  PeXMma COMNpPoTUBAEHUS
3a3eMIAOWMUX  YCTPOMCTB. TONbKO NpaBW/bHOE oOnpeaeneHWe napameTpoB CETU  MO3BOAUT
OTGUNLTPOBATL NOMEXW MpU M3mepeHusax. MNpubop nossonser GUAbLTPOBATb MOMEXU B CETAX C
HOMMHanbHoOM YacTtoTo 50 uam 60 'y,

Ustawienia pomiardw

Mcnonb3sya Knasuwm A ¥ 1 4 P, soibepute TUn

w7 NAPIECIE [ CZESTOTLIWOSG |
T ] 1107190y & sorz ceTu, HOMUHabHOE HanpAXKeHMe N YacToTy CeTH.
IT 115/208Y E0Hz
@ 127/220V Haxkatnem knasuwmn ENTER gna noatseprkaeHua
‘zggﬁgg: BbIOPAHHOrO NyHKTA.
248/415Y

CoxpaHuTe BblbpaHHOE 3Ha4YeHMe HarKaThem
Knasuwun F4 (OK).




2.2.2 OCHOBHO# pe3yJ/ibTaT U3MepPEeHUs MapaMeTPOB NeT/ I KOPOTKOr0 3aMbIKaHM S

Ustawienia pomiardw

UE GEALINY LIYHIK PETLI ZWARCIA |

Ustawienia pomiardn

E MASTALY POMIARAL |

™ Widoczne
Ukryte

Akceptuj WujdZ

o .
- Wubierz

E I B

U-re=B BV

Ncnonb3ya knasuwn A V¥ ppibepute napamerp
ANA oToBpaskeHUA Ha [NaBHOM 3KpaHe:

Zs nonHoe conpoTtmeaeHmne netam K3
Ik OXKMAaemblit TOK KOPOTKOTo 3aMblKaHMA.

MNoaTtsepauTe BblI6OP HaxkaTuem Knasuiwn ENTER.

HaCTpOﬁKa NO3BONAET BKAKYNTb UNN BbIKTHOYUTDL

CTPOKY C napameTpamu, oTobparkaemylo Ha

ancnnee. Wcnonb3ya Knasuwm A pn VY,

YCTaHOBUTE HEOBXOAMMbIA BapUaHT.

MNoaTteepauTe BblI6OP HaxkaTem Knasuiwn ENTER.

== HUAASH
| 1P
2] L
My Beeme
L -pgt==s

T L.

U-re=83, 0V

BT Fomiax

||F"|:1'EII

Ea=—a

Buauman cTROKa HACTHORK

2.2.4 Pexum nusmepenust RCD AUTO

Uzstawienia pomiardéw

TRYE POMIARL RCO AUTO |

& Peiny
Standardowy

\

CKpEITSA CTROKS HACTPOEK

HacTpoiika Nno3BONAET  BKAOYUTL pexum
nsamepeHma RCD AUTO. Ncnonb3ya KNasuwn & u
VW, YCTAHOBUTE HYXKHbIN PEXUM W HAKMUTE

knasuwy ENTER.

B cTaHAAPTHOM penme U3MEPEHUA BbINMONHAIOTCA TOKOM Bbl6paHHOM GOPMbl MMMYAbCA, @ B NOJHOM

peXnme UCNob3yTCA BCE BUAbI MMMNY/bCOB TOKa AnsA agaHHoro Tuna Y30 (AC, A, B, B+, F).



2.2.5 ABTOMHKpeMeHTalMs S4YeiKu

Ustawienia pomiardw

@}@ AUTOINKREMENTOLAMIE KOMARKT | Ncnonbsya Knasuimn A v, Bbibepute

HeobxoaMMbIA  pexum.  ABTOMHKpeMeHTaums
A4YeeK  MNamATM  MO3BOASAET  aBTOMATUYECKMU

= Wiaczone
@ uytﬂczone COXpaHATbL B C/eadyroLulyto CBO6OAHyI'O ﬂ‘-leme

NamATU pe3yabTaTbl UIMEPEHUIA.

MNoaTteepauTe BblI6OP HaxkaTuem Knasuiwn ENTER.

Ustawienia pomiardw

- USTAL. POM. REZYSTYLINOSCI
B= | MUcnonbsys knasmwm 4 P u A ¥ Bhibepute

Jedn. dtugodci Jedn. wyniku

HY)KHYIO Pa3MepHOCTb PaCcCTOAHMA U pesynbTaTa,

@ = Om HaxkaTnem Knasuwim ENTER BbibepeTe HYXKHbIl
= ft = Qft MYHKT.

MNoaTtsepauTe BbI6OP HaxKkaTMem Knasulun F4.

Ustawienia pomiardw

ﬁl{c@ KALIERACIA CEGOW G |

K alibracia oad joot procesen Kanubposka TOKOM3MepUTE/bHbIX KAelei — 3To

jedniorazowdm. Powtédrna kalibracja

iest wumanana w przupadky UZucia pPa3oBbin npowuecc. HOBTOpHaﬂ KaﬂM6pOBKa
innych cegdw lub serwisowania
przurzadu, Konturuowad? Tpe6yeTcn B Cny4yae MCNONb30BaHUA pPaA3/IMYHbIX

Knewiei mam npu cbpoce HactpoeK. [aa Hadvana

npouecca Haxkmute OA.

I KALIERAC.IA CEGAL 2 |
¥ Zewrzdj przewodemn
EE griazdaHIE. MoacoeAuHUTE KNELLM COTAacHO NPeacTaBieHHOM
@ e ZatéE ceaina ACOEA, u pea
v v przeuwdd. Ha gucnnee cxeme U HaxkmuTe START.
Lol I:l iy Hacidnii
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Ustawienia pomiardw

e KALIBRACJA CEGOW C3 |

Ustawienia pomiardw

E_'F?; USTALIEMIA LIMITAL |

@ = Wiaczone
Wylaczone

MpumevaHue:

Ha aucnnee oTobpasutca WKana npouecca

KannbpoBKM.

Ucnonb3ya knasnwn A n ¥, Bbibepute BKAOYNTD
WU BbIKAOYUTL Npeaensl.

Hakatnem knasuwim ENTER noatesepauTe Bbibop.

I'Io,u,po6Hoe onncaHume I'IpOBOp,VIMOl\;I nameputenem AUarHOCTUKM C WMCNONIb30BaHNEM JIMMUTOB,

HaxoauTtca B n.3.1.

2.3 YcTraHOBKM IpuGOpa

Yo TaHoEKM NpHMBopa

ED] @) @D
© &g = & @

KoHTpacTHOCG Te AMCAneA

MUcnonbsysa knasuwn 4 P u A V¥ ghibepute
HYKHbIN NYHKT.

Haxkmute ENTER pgna Bxopa wn pepakTMpoBaHuA
BblBOpaHHOro NyHKTa.

Onuus YcTaHOBKM NpUb0pa COAEPIKUT CAeayloLLme NYHKTbI:

e KoHTpacTHOCTb gucnnesn;

o [loacBeTka gucnnes;

e  ABTOMaTUUECKOe BbIK/IOUYEHHUE;
e [lata u Bpems;

e CurHanbl HaXXaTUA KNaBULL;

e 3aBOACKME HAaCTPOMKM;

e 0O6HoBneHue NO;

e becnpoBogHoe coeanHeHue.

11



2.3.1 KoHTpacTHOCTb AMCI/Ies

Ustawienia miernika

() KONTRAST LCO |
;Ez :S: BbibepuTte ypoBeHb KOHTPACTHOCTM Knasuwamm 4
@ 8% 5a% Puav.
4a% 9E%
SE% 166% MNoaTteepauTte BbiI6op HaxkaTnem Knasuwn ENTER.

2.3.2 IloacBeTKa Auciesa

YcTaHOBNEHHOE 3HAYeHWe 3aJaET Bpemsa 40 MOMEHTA aBTOMATUYECKOro BblkAtoveHUA noacseTku: 30
ceK., 60 ceK. unn GpyHKUMA BbIKIOYEHA.

tlamie LEO
<53 PODSIETLANIE LCD |

Ucnonb3sya knasuwun A V¥ BbibepuTe Bpems A0

= Lawsze
ABTOMATMYECKOrO BbIKNOYEHMA NOACBETKMU.

©O) 30s A

60s

MNoaTteepauTte BbiI6op HaxkaTem Knasuiwn ENTER.

2.3.3 ABTOMaTH4ecKoe Bhikjaw4eHue (Auto-OFF)

YCTaHOBKa BpeMeHM 4,0 MOMEHTa aBTOMATUYECKOrO BbIK/IKOYEHUA HENCMONb3YEeEMOro an6opa.

AUTOMATYCZNE WYEACZANIE |
[# AUTO-OFF wataczony Ucnonb3sya knasuwun A V¥ BbibepuTe Bpems A0
S mirnt
@ 45 minut aBTOMATUYECKOTO BbIK/OYEHUA NUTaHWUA Npubopa.
28 minut
£8 minut MNoaTsepaunTe BbIbOp HarkaTuem Knasuwm ENTER.

: lybierz Akceptuj Ly jd#

Mcnonb3ya knasuiwm 4 P BbibGepute BeNnUNHY ans

® usmeHeHusa (4eHb, Mecal, rod, 4Yac, MUHYyTa).
@ ) _ : YcTaHOBUTE 3HaYeHUe Knasuwamm A 'V,
@

MNoaTteepauTte BblI6op HaxkaTem Knasuiwn ENTER.

12



2.3.5 3ByKu K/1aBUII

Dwigki klawiszy
T DZUIEKI KLAWISZY |
WUcnonbsya knasuwu 4 P BKaOYMTE UK
BbIK/HOYNTE 3BYKOBOW CUIHa/A MpW Ha)KaTuu Ha
® Wtaczone y P
Wytaczone KN1aBULLN.
MNoaTteepauTte BbiI6op HaxkaTem Knasuwn ENTER.

MpumevaHue:
BblkntoueHne He pacnpocTpaHAETCA Ha 3BYKOBble npegynpexgatowme curHanol: U>440B, U>50B,

Rbeep, PE!, KoTOpble ocTaloTCA aKTUBHbIMM BCE BPEMS.

2.3.6 3aBoAcCKHe HACTPOUKH

Ycranosr npubopa

gg 3asoaciHe KacTpoiiH

O w— AnAa  Bo3BpaTa K  3aBOACKMM  HacTpOMKam

(HacTpoiikam no ymondyaHuio), Bbibepute AOA

knasmwamu 4 P 1 Haxmute Knasuwy ENTER.

2.3.7 O6HoBJieHue 10

A

dyHKUMA npepgHasHayeHa TOIbKO A/ OMbITHbIX MOAb3oBaTesel, cBO6OAHO BAAAEHOWMX
KOMMbIOTEPHOMN TEXHUKOMN.

lapaHTUA He pPacnpoCTpaHseTcs Ha HeucnpaBHOCTM Npubopa, BO3HMKWME B pesynbTaTte
HEeNpPaBWIbHOIO MCNOb30BaHMA AaHHON GYHKUUMK.

MNepen Havyanom ob6HoBneHMa MO, 3ameHUTE MAM 3apALUTE aAKKYMyaAaTopbl. Bo Bpems
o6bHoBMeHUs MO He BbIKAOYAWTE M3MEPUTE/b W He OTK/IYaWTe Kabenb gns nepepayu
OAHHbIX.

Mepen obHOBNEHMEM Nporpammsbl, ckayaite MO (NnporpammHoe obecneyeHune) c caiTa paspaboTumKa

www.sonel.pl nam obduumanbHoro npeacraBuTena www.sonel.ru, ycTaHOBUTE ero Ha KOMMbIOTEP W

NOAKNKOYNTE USMEPUTENTb K KOMMNbIOTEPY.

Mocne BbiGOpa B MeHI0 M3mepuTens pexknuma O6HoBneHue MO, cneayinTe MHCTPYKUMAM NPOrpaMmbl.

13



2.3.8 becipoBogHOEe coeUHEHUE

Ycranoexn npuGopa
[(t@))] BecnposoAHOE CoeAHHEHMHE
Ncnonb3ya knasuwm A ¥ gpibepuTte BKAOYEHME
@ [ Brmoveno 6
WKW BblKAOYEeHNe becnpoBOAHOrO coefnHeHuA
OTkniovexo P A A ’
noaTtsepaunTte Bblibop Haxkatnem Knasuwn ENTER.

- Buifop MpumeHnTs Buixog

2.4 BbI6Op A3BIKA

Brbop azuka
™~ EHEOR AZHIKA |
polski Gesky
| enslizh | espariol
" WUcnonbsya knasmwm 4 P n A ¥ gpibepute
@ Oeutsch MK
birkoe rom&nd HY>HbIN A3bIK, HaxXmute Knasuwy ENTER.
E Py CCkHE

Sonel SA.

Lokulski 1
53_;]359"5?&?1,-@3 Ha auncnnee 0To6pa>KaeTcn KOHTAKTHaA
www.sonelpl
sonel@sonelpl VIHd)OpMaLI,VIﬂ M3rotosutens.

+48 74 8583860

Broog

3 HW3MEPEHHA

MpumeyaHusa:
B cnyyae npoaonKUTeNbHOTO U3MEPEHUS, HA SKpaHe O0TobparKaeTcs MHAMKATOP BbINOJHEHUS;

CnepnyeT BHUMATENbHO U3YYNUTb CogepKaHue aTOM rnaBbl, NTOTOMY YTO OHA OMUCbLIBAET U3MEPUTE/IbHbIE
Cncrembl, cnocobbl BbINOAHEHMUA M3MepeHMVI 1N OCHOBHbIE NpaBuUa ONA UHTEPNPETALNUN PE3YNbTATOB;

Pe3ynbTaT nocnegHero U3mepeHMa COXPaHAETCA 40 TeX MOP, NOKA HE HAYHETCA cneaytolee N3IMepeHue,
M3MEHATCA NapamMeTpbl U3MEPEHUA, USMEHUTCA PEXKUM M3MEPEHUA NMPU NOBOPOTE NepeKIrdaTena nnm
BbIK/IlOYAT U3mepuTesnb. MoKasaHUA OCTaHYTCA Ha 3KpaHe B TedyeHue 20 ceKyHa. [na Toro 4tobbl BbI3BaThb
MX BHOBb, HaxkmuTe Knasuwy ENTER.
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Bo Bpema uM3mepeHWi (NeTns KOpoOTKOro 3amblkaHua, Y30) 3anpeluaerca npukacaTbcAa K
& 323eM/1IEHHbBIM W OTKPbITbIM 3/1IEMEHTaM UCTbITbIBAEMOI 3/1EKTPOYCTaHOBKMU.

Bo Bpems U3amepeHmna 3anpeLLeHo U3MEHATb NONOXKEHWE NepeKkntoYaTenn AnanasoHoB, Tak Kak

3TO MOMKET MPUBECTU K NOBpeEKAEeHUIo Npnubopa 1 cTaTb onacHbiM gna Moab3oBaTtens.

3.1 OueHkKa noJIy4YeHHBIX pe3yJbTaTOB

M3mepuTenb MOXKET OUEHWTb, HAaxo4MTCA AWM Pe3ynbTaT M3MepeHMA AAA BblGPaHHOrO 3aWMUTHOrO
YCTPOMCTBA B A0OMNYCTUMbIX FpaHMLAX WAM NpeaesbHbIX 3HaYeHuAX. A 3Toro HeobxoaMMOo YCTaHOBUTbL
SIMMUT, TO €CTb MaKCMMasbHOE WAN MMHMMaANbHOE 3HauYeHMe, KOTOpoe He AO0/KeH MNpPeBbiCUTb
pe3ynbTaT. 3TO BO3MOXHO A/18 BCEX U3MePMUTENbHbIX GYHKLMI, Kpome uamepeHnin Y30, ans KOTOpbIX
OrpaHNYeHMA YCTaHOBAEHbl U NOCTOAHHO BKIKOYEHbI perncTpatopom. s M3mepeHua conpoTUBAEHUA
M301ALUMM M OCBELLEHWA, MPeaenom SABAAETCA MWHMMANbHOE 3HauYeHue, ANA M3MEPEeHMUs MNOJSIHOro
COMPOTUBAEHMA METAN KOPOTKOro 3aMblKaHUA, COMPOTMBAEHUA 3a3eM/IEHMSA, a TaKkKe CONpPOTMBEHUA
3alLMTHOro NPOBOAHMKA — MAaKCMMaNbHOE 3HaYeHue,

Mpenenbl BKAKOYAOTCA B rMaBHOM MeHto (M.2.2.8). Mpu ycTaHOBNEHHbIX Npeaenax, B NpaBoOM BEPXHEM
YrNy gucnies oTobparkatoTcs CMMBOJIbI, UMEIOLLME Cieaytolme 3HaYeHUSA:

v NPaBU/bHbIN Pe3ynbTaT, HAXO4ALWMICA B FpaHMLAX Ha3HaYeHHbIX MPeaeos..
E3 - HeBepHbI pe3ybTaT, BbIXOAALLMI 33 rPpaHuLbl, ONpeaenéHHbIe Npeaesiom.

m — OTCYyTCTBME BO3MOXHOCTU OUEHUTb NPaBUJIbHOCTb pe3ynbTaTa, 3TOT CMMBON 0T06pa)-KaETCﬂ, B
YaCTHOCTU, KOrga pe3ynbTtaTta eule HeT, HanpuMep: BO BpemMA nposeaeHnAa namepeHna UMam Korga eule
He 6blno nposeaeHo HM 0 AHO U3MepeHUNe.

Cnocob YCTaHOBKU npeaenos (J'IVIMVITOB) OnucbiBaeTCA B rasBax, NOCBALWEHHbIX AaHHbIM U3MeEPEHUNAM.
Cne,a,yeT OTMETUTb, YTO AN1A NETIN KOPOTKOro 3aMbliKaHMA Mnpeaen onpenenaeTtca KOCBEHHbIM MyTeEM,
BbI60pOM COOTBETCTBYHOLWErI0O aBTOMAaTU4YECKOIO BbIKNKOYaATENA, ONA KOTOPOro BbiBeAeHbl CTaHAAPTHbIE
npegenbHble 3HAYEHUA.

3.2 H3MepeHHe HANPSKEHUS IePEMEHHOI0 TOKa U YaCTOThI CETH

MPI-530/MPI-530-IT namepsaet 1 oTobparkaeT Hanpax}eHne nepemeHHOro ToKa M 4acToTy CEeTM BO BCex
/El\
pexnmax nsmepeHua 3a ucknoveHmem Rg, Rx, Ri20oma, Riso. [nA pexumos Wtia;L)“’ 1 Riso oTobparkaeTcs
TONbKO HanpsAxeHWe. HanpsaxeHne namepaeTca Npu 4actoTe ceTu, HaxoaAllelca B gmanasoHe 45...65
U KaK WCTUHHOEe cpeaHeKBaapaTUYHoe 3HayeHwe (TrueRMS). Ecnm dyactoTa M3MepAemoro TOKa
HAxXo4AMTCA 33 NPeAeNamMmM YKa3aHHOro gMana3oHa, BMECTO 3HauYeHMa 0TobparkaeTca COOTBETCTBYlOLLEE
coobuieHne: f<45ly, mam f>65My. Tonbko ana ¢yHKUMM Uin 1, Zin 1, Uiee, Zire 1 LOGGER ans
BblOpaHHOro pexmma. Tonbko U, HanpseHue oTOOpaxKaeTcs KaK OCHOBHOWM pesyabTaT M3MepPEeHUs.
N3meputenbHble nNpoBoga HeobXoAMMO NOAKAOYATb B COOTBETCTBMM C 33a4aHHbIM  PEXUMOM

n3mepeHuna.
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3.3 KoHTpOJIb IPAaBUJIBHOCTH NOAK/JIIOYEHUS 3ALUTHOrO NpoBogHuKa PE

==
[

MoAKntouMTE U3MepUTENb COrNacHO CXeme, MNPeAcTaB/feHHON Ha PUCYHKe, MPUNOXUTE nanel, K
aneKTpoAay NPUKOocHoBeHUA Ha 1 cekyHAay. Ecaun Ha PE nposoaHuKe 6yaet obHapyKeHo HanpsayKeHue, Ha
aucnnee otobpasutca coobuleHue PE! (owmnbka noaxntodeHuns, npososg PE noakntoueH K dasHomy
nposoay). [aHHoe coobuieHMe 6yAeT COnpoBOXAaTbCA MNPOAO/IKUTENbHLIM 3BYKOBbIM CUTHANOM.
[JaHHaa ¢yHKUMA aKTMBHa BO BCEX PEXMMax, CBA3aHHbIX C M3MepeHuem napametpos Y30 u netau

KOPOTKOro 3amMblKaHWUA.

C Mocne obHapyxeHMA $a3HOro HanpAKeHWa Ha 3aWwmTHOM nposoae PE cneayeT Hemead/ieHHO
npepeaTb M3MEPEHNE N YCTPAHUTb BO3HUKLLYIO Npobiemy.

MpumevaHue:
Cnepyet yboeauTbca, YTO B MOMEHT MU3MEPEHUSA Bbl CTOUTE Ha HEW3O0JIMPOBAHHOM MOJY, B MPOTUBHOM

Cly4yae pesynbTaT NpoBepKn MOXKET BbITb HEMPaBUIbHbIM.

Mopor curHanMsauunm npesbileHNA A0NYCTUMOro HanpAXeHnAa Ha nposoae PE coctasnset 50 B.
3.4 H3MepeHHe mapaMeTpPOB NMETJ/IM KOPOTKOI0 3aMbIKaHUSA

Ecnv B nposepsaemoit uenu umetotca anddepeHumansHble Bbikatodyatenn Y30, To Ha Bpems
N3MepPEHMA NONHOMO COMPOTUBAEHMA LENU UX caeayer 0601TH (3allyHTUPOBATL) NPU MOMOLLM
MOCTOB. HyXHO MOMHWTb, YTO TaKMM 06Pa3OM BHOCATCA U3MEHEHUS B U3MEPSEMYIO Liemb U
pe3ynbTaTbl MOFYT HEMHOFO OT/IMYATbLCA OT AEUCTBUTENIbHOCTMY.

Kaapblil pa3 nocne M3amepeHuin, cneayer yaaauntb U3 Lenu Bce M3MEHEHUA, NnpoBeaéHHbIe Ha
Bpemsa n3mepeHuii n Nposeputb paboTy BbikatoyaTens Y30.

& Mpeapliaywiee 3amedvyaHWe He KacaeTcd 3amMepoB MNOJIHOMO COMPOTMBAEHWUA MNETAU Npwu
NCMNOAb30BaHUN QYHKLMKN Z,-pe m

M3mepeHnAa  CONPOTMBAEHMA  METAM  KOPOTKOrO  3aMblKaHMA 33 YacTOTHbIMMU
npeobpasoBatensimu (MHBepTopamm) HeapdeKTUBHbI, @ pe3yNbTaTbl U3BMEPEHNI HEKOPPEKTHbI.
370 ABAAETCA CNeACTBMEM M3MEHEHWI BHYTPEHHEro COMpPOTMB/IEHUA CXeMbl MHBEpTOpa BO
Bpema ero paboTbl. He cneayeT BbIMOAHATb U3MEpPEHWE COMPOTMBAEHMA METAM KOPOTKOro

3aMblKaHNA HenocpeacTBeHHO Nocsie MHBEPTOPOB.
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3.4.1 U3MepeHuHe NapaMeTPOB NET/IU KOPOTKOro 3aMbIKaHUA B nenu L-N vau L-L

Gox amo o

= AL MHHA NFOEOAHHKRA L |
= L=1,2m
L=5Mm
@ L=10m
L=20m

G@" MAPAMETFb ZAWMTEI |
THN In t MNpepen
€] ® ] (%
@ [ B [ 18r |[wem55c || 252 |
() () (3 (2
I3=126,8A

Ha nprMBegEHHOM BbilLe 3KPAaHE CUMBO/Ibl O3HAYAOT:
TWUM — TN aBTOMATUYECKOTrO BbIKNOYaTENA;

In — HOMUHaNbHbIN TOK;

t — Bpema cpabaTbiBaHUS;

MNpeaen — orpaHMyeHne, cornacHo ctaHaapTam (npu
---- |, Kak B Tabnnuax ctaHgapTa);

I, — TOK, obecneumnBaroLLmMii aBToMaTUYecKoe cpabaTb
onpeaenseTca aBToMaTUYeCcKM Ha OCHOBE 3a4aHHbIX

YcTaHOBMTE  MOBOPOTHLIM  MepekntoyatTens B
peXkum Zin 1 /Uin L.
Haxmunte KaBuwy F1 MPOBOA, ecnm

HeobxoaMMOo M3MeHUTb AAuHY (dasHoro) npososa
L.

Knasuiwwamv A n V¥ ycraHoBMTE HeobXxoanmyto
ONVHY M NOATBEepAMTE BbIOOP HarKaTUEM KAaBuULIK
ENTER.

Haxmute knasuwy F2 [ANA  HACTPOWMKM
napameTpoB 3aLLMThI.

Knasuwamu 4 P 1 A ¥ ycraHoBUTE NapamMeTpbl
3aWwmTbl U HaXxkmuTte Knasuwy ENTER.

Bbl6ope 2/3 Z |, ysennumsaetca Ha %l,, npu Bbibope

IBaHWe 3aLWMTHOrO YCTPOICTBa B Tpebyemoe Bpems,
NapameTpoB 3alLMTbI.
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ZL-FE.UL-FE

L

METOM PACYETA I |

™ L{Un)
Ix{Uo)

ZL-HeL-Lo U-poL-L
Gotowg!

® Uiw=2285V [

L=1.Zm M=1.2m
FPomiar

f=38,1H=

[FRzEWOD |[ =] W || PomoC |

2 L
<L-HsL-Ls HL-H/L-L

Ia=120.67

Z1 =0
©)

L=1.2m M=1.2m

=224 B dEER

R =H,8490
AL =B.2830
Uy =222.54

87a0 f  =5@.8Hz

I;=2E2A
281268514
1356

Fomiar WujdE ERTEF] |

[FPREEWD | | = ||

Ik

|[[ PoMOC |

Haxmute knasmwy F3 [ & | pana sbibopa
HaNpAXeHWA [ANA  pacyéTa OXMAemMoro ToKa
KOPOTKOrO 3aMblKaHUA |y — NpU HOMMHanbHoM Up,
UM n3mepeHHom Uy HanpaskeHUu.

Knasuwammn A n V¥ ycTaHoBuTe Heobxogumoe
HanpAaxkeHue n HaxkmuTte Knasuwy ENTER.

MogKntoumTe n3mepuTenb COrIacHO CXeme:
a) ansa smepeHua B uenu L-N;

6) ana nsmepeHma B uenm L-L.

Hagnuce TOTOBO Ha Aaucniee roBoput o
roTOBHOCTM NPMBOpa K U3MepPEHMIO.

[Ona Hayana M3MEpPeHUAa HaxXmuTe KaasBuLly
START.

PesynbTaTbl USMepeHua:
Z,.n— OCHOBHOI1 pe3synbTar.

la. — TOK, obecneyuBawWMii aBTOMaATUYECKOE
cpabaTbiBaHMe BblIBpaHHOro 3aLUTHOrO
YCTPOICTBa 3a Tpebyemoe Bpems.

l— O)-I-(Mp,aeMbIﬁ TOK KOPOTKOIo 3aMblKaHUA.

R, Xi, UL, f — gOnonHUTENbHbIE pe3ynbTaThl.

Pe3ynbTaT coxpaHaeTca Ha 3KpaHe B TedyeHue 20 cek. Ero moxHo cHoBa Bbi3BaTb Konkoi ENTER.

Bo3morkHble COO6LIJ,EHMFI, 0T06pa)K39Mble Ha gucnnee:

roTOBO! N3mepuTenb rotos K U3MepeHuam.
L-N! HanpsaxeHune Uy HaxoauTca 3a npegenamm onycTMMOro AnanasoHa.
L-PE! HanpsaxeHue UL.pg HAXOAUTCA 32 Npegenammn 4onycTMmoro gmanasoHa.
N-PE! Hanps»keHune Un.pe Ha pa3bémax npesbillaeT gonyctumoe 3HavyeHue 50 B.
daza noakntoyeHa K pasbémy N eBmecTo L (Hanpumep, L u N 3ameHeHbI
“F LN o
MEeCTaMu B CETEBOW PO3ETKe).
[Tk MpeBbileH TeMNepaTypHbIi gManasoH (neperpes npubopa).
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fl YacToTa ceT HaxoAuTCA 3a npegenamun 4onycTMmoro gnanasoHa 45...65 'y,

OwunbKa nsmepeHus HeB03MOXHO 0TO6Pa3MTb NPABU/bHBIN Pe3ynbTaT U3MepPeHUs.

Netna K3 otcyrcrByer! O6paTtutechb B CepBucHbI LleHTp.

Het U,.y! OtcyTcTByeT HanpaxeHne Uy Nnepes 0OCHOBHbIM U3MepPEHUEM.

U>500 V! n

o Ha nameputenbHbIX Kiemmax nepes usmepeHnem Hanpa*keHne npesblwaet
NPOAONKUTENBbHbIN

. 500 B.
3BYKOBOM CUTHanN

LIMIT! CANWKOM HM3KOE 3HaYeHUEe OXMNAAEeMOro TOKa KOPOTKOro 3ambiKaHKA Ik
) YCTaHOB/IEHHOIO ANA 3allKTbl U BpEMEHU ee cpa6aTb|Bava.

MpumeyaHusa:
Pe3ynbTaT MOXKHO 3anucaTtb B namaTb (n.4.2).

BbinosHeHWe 60bLIOrO KONMYECTBA U3MEPEHUI B KOPOTKME MPOMEXKYTKMU BPEMEHM MPUBOAMUT K TOMY,
YyTo B M3MepuTene BblaennaeTca 60/blIOe KOMMYECTBO Tenna. B cBA3M ¢ 3TMM Kopnyc npubopa moKeT
HarpeTbcA. 3TO HOPMabHOE ABNEHME U U3MEPUTENb UMEET 3aLUUTY OT Neperpesa.

MWHMManNbHbIN MHTepBan mMexKay nocaenoBaTebHbIMU U3MEPEHUAMM COCTABAAET 5 CEKYHA,

3TO KOHTPOAMPYETCA W3MepuTesnem, MoABAeHMEe Ha aucnaee Haanucn FOTOBO! coobuwaer o
BO3MOKHOCTU BbINONHEHMA CAeAyIoWero nsmepeHma. [lo Tex nop, noka He BbICBETUTCA 3Ta HaAMMUCb,
n3mepuTesib He NO3BOAET BbINONHATL U3MEPEHMUA.

3.4.2 U3MepeHUe NAapaMeTPOB NET/IU KOPOTKOro 3aMblKaHuA B nenu L-PE

Gae a0 5,

b

R, YcraHoBsuTe NOBOPOTHbI nepekntoyatenb

@

peXKnmoB paboTbl B nonoxKeHne Zy.pef/ULpe.

!;E;;J A NHHA NPOEOAHHER L | HaxkmuTte Knasuuwy F1 I'IPOBO,EI,, ecnum
® L=1,2m HeobxoaMMo M3MeHUTb AAuHY (dasHoro) npososa
@ L=5m L.
il
t 1233'"' Knasuwamn A n V¥ ycTaHOBUTE HEobBXoAMMYIO
B M OJINHY U noaTBepAnTe BbIOOP HaXKaTUeM KAaBuLLIK

ENTER.
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ZL-FEs UL-FE
G@" MAPAMETEb 2ALMTHI |
THN In t MNpepen

® ® ® £

| [0855c | [ 2/52 |
® (@ (2 )

Iz=128.88

~ Ro
ZL-pEs UL-FE
MoToEol =58, 8My
I =—-
B e
e e

U-re=237,59B =

L=1,2r  PE=1,2mM
HzM-1e
IEETEIE=S

In

Z-pE.UL-FE
MNoToEal

U=235,8B

R =6,2170
AL =8,1830
Up-pe=228,1B

Z1-re=0,.824C0

I5=128.8AR Ix=279R

=588

L=1,2M | PE=1.2M
Het-11e E
[ nroEDl | | == ||

i || noroue |

Haxmute knasuwy F2 [ANA  HACTPOWMKM
napameTpoB 3aLLMThI.

Knasuwamu 4 P 1 A ¥ ycraHoBMTE NapameTpbl
3aWwmTbl U HaXxkmuTte Knasuwy ENTER.

MoaKnunTe n3mepuTesib COrNACHO CXeme.

| E b) cetn TT.

MpoBepKka 3¢PEeKTUBHOCTU 3aWMTbl  OT
NoparKeHMa  TOKOM  4Yepes Kopnyc
YCTPOICTBA B Cy4ae:
a) cetn TN;

Hagnuce TFOTOBO Ha Aaucniee roBoput o

rOTOBHOCTM NpMbOpa K U3MEPEHMIO.

Ona Hayana nsmepeHua Haxkmute knasuwy START.

PesynbTaTbl USMepeHua:
Z,.pe — OCHOBHOM pe3ybTar.

l. — TOK, obecneyuBawWMii aBTOMaTUYECKOE

cpa6aTb|BaHv1e Bbl6paHHOFO 3allUTHOrO

ycTpoiicTea 3a Tpebyemoe Bpems.
Ik — 0XXMAAaeMbli1 TOK KOPOTKOrO 3aMblKaH M.

R, Xi, ULpe, f — ONONHUTENBHBIE PE3YNbLTATDI.

Pe3ynbTaTt coxpaHaeTca Ha 3KpaHe B TeyeHue 20 cek. Ero moxHo cHoBa Bbi3BaTb Konkoi ENTER.
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MpumeyaHua:

Bonpocbl, cBA3aHHbIE C USMEPEHUAMM, a TaKXKe COO6LLI,eHV|ﬂ Ha gucninee aHanornyHbl ykasaHHbIM Npu

namepeHmu B uenax L-N nawm L-L.

3.4.3 U3MepeHHe NapaMeTpPOB NEeT/I4 KOPOTKOro 3aMblKaHuA B 1ienu L-PE ¢ Y30

= AL MHHA NFOEOAHHKA L |
®L=1,2m
L=5M
@ L=10m
L=200m

G@o MAPAMETEb ZALMTHI |
THN In t Npeaen
(%) ) ] ]

@ [ 8 JJ[ 1eA |[emg5: |[ 222 ]

i3 €7 @ 7]
Iz=12[,8A
1:* Erfop MEMHMEHKTE Ebixon,

YcraHoBUTE NOBOPOTHbIN nepekntoyatens
peKMMOB PaboTbl B nonoxKeHne Z,.pe[RCD,.

Haxmunte KaBuwy F1 MPOBOA, ecnm

HeobxoaMMo M3MeHUTb AAuHY (dasHoro) npososa
L.

Knasuiwwamv A n V¥ ycraHoBMTE HeobXxoanmyto
ONVHY M NOATBEpAMUTE BbIOOP HarKaTUEM KAaBuULIK
ENTER.

Haxmute knasuwy F2 [ANA  HaCTPOWKM
napameTpoB 3aLLuThI.

Knasuwamun 4 P n A ¥ ycTaHoBMTE NapameTpbi
3aWwmTbl U HaXxkmuTte Knasuwy ENTER.
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MpumeyaHua:
MaKkcumanbHoe BpeMs U3MepeHua He npesbillaeT 32 cekyHAbl. M3amepeHne MoKeT bbiTb NpepBaHO
HaXatmem Knasuwwum ESC.

B uenax c ycTaHoBieHHbiMM aAnddepeHunanbHbIMM  aBTOMATMYECKUMW  BbIKNtOYaTeNAMM  Ha
HOMMHaNbHbIA TOK 30 MA BO3MOXHbl CUTyaLMK, KOTAA CYMMAapPHbIN TOK YTEYKU U U3MEPUTENbHbIN TOK
npubopa npusBeayT K cpabatbiBaHuio Y30. [na nposegeHua usmepeHua 6e3 cpabatbiBaHua Y30
HEeobX0AMMO YMEHbLLMTb TOK YTEYKM NPOBEPAEeMOi ceTu (Hanpumep, OTKAKUYMB YacTb noTpebuteneit
3/1EKTPO3HEPrun).

OcTanbHble BOMPOCHI, CBA3aHHbIE C U3BMEPEHUAMMU U COOBLLEHNA HA AUCNIee aHaNIOMMUYHbl OMUCAHHbIM
ana nsmepeHui B uenm L-PE.

OaHHaa ¢yHKUMA npeaHasHadeHa Aana auddepeHuManbHblX aBTOMATMYECKMX BbIKAOYaTeENen ¢
HOMMHa/IbHbIM TOKOM = 30 MA.

Bo3moXKHble coobLeHuns, oTobparkaemble HA gucnaee:
OtcyTcTBYeT Hanpa)KeHue | OTCyTCTBYeT HanpAXKeHWe BO BpemMA U3MepPEHUS.
N<->PE MepenyTaHbl Npu moHTaxe nposoga N v PE.

3.4.4 U3MepeHMe NapaMeTPOB NEeT/JIU KOPOTKOro 3aMmbiKaHuA B ceTax IT (MPI-530-IT)

Mepep, BbiNOAHEHWEM U3MepPeHUT B HacTpoiiKax usmepeHuii B MeHto npmubopa BbibepuTe Tvn cetn IT
(cm. n.2.2.1).

& ‘ Mpu Bbib6ope ceTh IT GYHKLMA CEHCOPHOrO 31E€KTPOAA HE aKTUBHaA.

I—
.l
.
L
LS

MoaKnumnTe n3mepuTesib COrNaACHO CXeme.

BbinonHunte namepeHua cornacHo n.3.4.1. nanasoH paboyero HanpsaxxeHua 95...440 B.
3.4.5 OxxuaaeMblil TOK KOPOTKOI'0 3aMbIKaHUA

Mpubop Bceraa MsmepseT NOJAHOE CONpoTUBAeHUe (MmnegaHc) Zs, a oTobparkaemMblit TOK KOPOTKOro
3aMblKaHMsA paccymTbiBaeTca no hopmyne:

roe: Zs — n3mepeHHoe nosiHoe conpoTtusneHne, U — HanpsaxeHune, 3aBucALLEe OT YCTaHOBKM KiaBuLlel
Ix B COOTBETCTBMM C NPUBEAEHHON HUXKE Tabaunuen:
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YctaHoBKa 8 MEHKO HanpsaxeHue
Ik(Un) U = Un
u=u alUo<U
Ik(UO) 0 AN 0 n

U:Unﬂ,ﬂﬂ UoZ Un

rae: Un — HOMUHaNbHOE HanpAXKeHMe 31eKTpudeckom cetu, Up— HanpsxKeHue, u3mepeHHoe npnubopom.

Ha ocHoBe Bbi6paHHOro HOMWHaNbHOro HanpsaxkeHnsa U, (n.2.2.1) npubop aBTOMaTUYECKM pacrno3HaéT

nsmepeHune GasHoro AN AMHENHOro HaNPAXKEHUA U YUUTLIBAET 3TO B pacyETax.

B cny4yae, Korga MamepeHHoe HanpaXeHue CeTU HaxoaumTcA 3a npegenamm 40onycTMMOro AnanasoHa,

n3mepuTesib He CMOXKET onpenenntb npaBuibHOE HOMWHA/IbHOE HanpAxXeHune AnAa pacqéTa TOKa

KOPOTKOro 3amblKaHuA. B 3TOM C/iyyae, BMeCTO 3HaYeHUA TOKA KOPOTKOro 3amMblKaHUA, 0To6pa>+<ar0Tcn

rOpM30oHTa/ibHble NPOYEPKU. Ha pUCYHKe HUMXKe npeacTaBaeHbl AMana3oHbl HanpﬂH(eHMVI, ANnAa KOTOopbIX

PacCC4nNTbIBAETCA TOK KOPOTKOIo 3aMblKaHUA.

JianasoH HANPAKEHWA, 104 KOTOPOM ERIMONHASTCA
MIMEREHIME NOAHOMD CONPOTHENEHMA (MMOSLEHCE)

0

H0 e

190
0= QIQ | 121 17 203 44IEI U [B]
T T ‘I - | il
114G a0
S glmln:e | 4127 180 v 44|G U [E]
T 1 .‘I . I !
yopy 93 114 1? 190 1@ 22":'}\
i 1 | .
PR

e 98 \ 198 220 242‘\l \

T 1 13
230

s 5 \\ / 207 234
T '

1

usze 9P \

2 Eﬁl:l o] i443|_| =]

fFE0 S0 A0 [E]

fchgcd 4‘1|5 40 18]

1

1

1

T T
D1anasoH Hanpaxedwa U . ana

KOTOROM pacCHYMTREIESSTCA TOK
KOROTROMD 3amMEIKaHMA

7=

JuanasoH HanpakeHKa U 4na KOTopomn
PACCUMTRIBSETCA TOK KOROTKD M SaMEIKEHNA

3.5 H3mepeHHe CONPOTUBJIEHUS 3a3eMJISIIOLIMX YCTPOUCTB

3.5.1 U3MepeHue CONPOTHUBJIEHUSA 3a3eMIeHUusA MeTo40M 3P

OCHOBHbIM BMAOM n3mepeHna ConpoTmBaeHna 3a3emMIAaroWLnx yCTpOﬁCTB ABNSieTCA 3-NOOCHbIN MeTOo/,

namepeHua.

® o

o
&

OTcoeanHNTE NpoBepsaemoe 3a3emeHmne ‘ \

OT 3a3eM/IAIOLLNX YCTPOMUCTB 06 bEKTa.
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|_|FIEI EEQAEMOE Sa3EMNEHKE

e YcTaHOBWUTE TOKOBbIN 30HA M NOAKAOYUTE K pasbémy H nsmepurtens;

e YcTaHOBMUTE MOTEHLMAAbHbIN 30HA, U NOAKAOYNTE K Pa3bEmy S nsmepuTens;

e [loagkntouunte namepsaemoe 3Y K pasvémy E nsmepurtens;

e CobniogainTte o4HONMHENHOCTb YCTaHaBANMBAEMbIX 30HA0B.

Gan Ao o

b

e L
%—'ﬁ@
[ =P
4F

@ P,
QLR

ConpoTHENEHHE YWaEnbHOE

EbEQF METOAR HEMEFEHHA |

F NAPIECIE POMIAROLE |

= 29V
® 20V

Akceptuj LigjdZ

I .
- Wabierz

B

MAKCHHMANBHOE SHAYEHHE |

(® EEEELE

e L ke |
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YcraHosuTe NOBOPOTHbI nepekntoyatenb

peXXnmoB paboTbl B nonoxeHue Re.

Haxmunte Knasuwy F2 ana  Bbibopa

MeTo4a U3MepeHUna.

Knasywamu A n ¥ ycraHosute metog 3P u
noartsepaunte Bblibop Haxkatnem Knasuwn ENTER.

Haxmute knasuwy F1 [ Un | pgna Bbibopa

3Ha4YeHNA N3MePUTENbHOIo HanpAaXXeHuA.

Knasuwamm A u V¥ ycraHoBuTe Tpebyemoe

3Ha4yeHune n3mepuTenbHoro HanpAaxeHuA n

noaTtsepaunte Bblibop Haxkatnem Knasuwn ENTER.

Haxkmute knasuwy F3 ONA YCTaHOBKMU

nnmnta (MakcMmasibHOro CONpPoTUB/IEHUA).

Knasuwamn € P y A w BblbepuTe 3HauyeHue

conpotnmeneHna wn eauHuUUbl pPasMepHOCTU U

HaxXmuTte ENTER.

HaxXmute

Fa ANA

Knasuiy
NoATBEPXKAEHUA.



ConpoTHENEHHE |

=" Liy=3E Hagnuce TFOTOBO Ha Aaucniee rosopuT O
roTOBHOCTM NPMBOpPa K U3MepPEHMIO.
@ Re=--- Ha aucnnee  MOXHO  cyuMTaTb  3HayeHue
HanpsaxxeHua nomex Uy Ha M3mepaemom ob6beKTe.
FMAKC=2 560
H — Haxkmute kKnasuwy START, u4Ttobbl HayaTb

[ un  |[ PEMMn ][ nPEAEN |[ nomome | N3MEpPEHNe.

ConpoTHENEHHE

FoTosal Uy=E: PesynbTaTbl U3MeEpPEHUs.

Fs=4.37ki

Re=1,710 e

Ru - conpoTnBneHme TOKOBOro 30HA3.

Rs - conpoTmeaeHue NoTeHUMaNAbHOro 30HAA.
MAKC=2,380
BHZEZS Un=23E
HzM-1e MHMCGATE
[ Un ][ PEMMM ][ NPEAEN |[ NoMOWE |

261216816
10:52

6 - AONONHUTENNbHAA MOrpewHoOCTb, 3aBUCALLAA OT

conpotnBaeHnAa NaMmepuTesibHbiX 30HO,0B.

MosTopuTe nsmepeHune nepemeLias
<« noTeHUManbHbI 30HA4 K/OT 3Y Ha HECKOJbKO
MEeTpOB.

“}7

Ecnu pesynbtatbl Re 0TIMuatoTca 6onee yem Ha 3%,
TO HeobBXOAMMO YBEUYUTL PACCTOSHWE MEXAY
TOKOBbIM 30HA,0M M 3Y 1 NOBTOPUTbL U3MEpPEHME.

N3mepeHne conpoTUBAEHUA BO3MOXHO TOJIbKO B C/yvae, €CAuM HanpsKeHue nomex He

& npesbiwaeT 24 B. MNMpeaen namepeHua HanpaxxeHma nomex — 100 B. HanpAarkeHne B gnanasoHe
ceblwe 50 B curHanuampyeTca Kak onacHoe. He nopgkntouyate npubop K ob6BbeKTam,
HanpsAXeHue Ha KoTopbix npesbiwaeT 100 B.

Ocoboe BHMMaHWe AO0/1KHO bbITb vyAeneHo KayecCctBy coeguHeHuA uccnegyemoro 3sasemnuntena cC
n3mepuTenbHbiMM NpoBogamu. MecTo KOHTAKTa 4O/KHO bbITb OYULLEHO OT KPACKH, pKaBYUHbI, U T. N.

Ecnn conpoTMBAEHWME W3MEPUTE/bHbIX 30HAO0B CAMILKOM BE/IMKO, Ha pe3yabTaT usmepeHua 6yaert
BAMATbL AON. norpewHoctb. OcobeHHo 6onbluas owmnbKa M3MepeHMUA BO3HWMKAET, ecnu M3MepseTca
Mafiaa BeNMYMHA 333eMAIOLLErO YCTPOWCTBA 30HA4AMMW, KOTOPble MMEIOT CNabblit KOHTAKT C FpyHTOM
(Takas cuTyauma BO3HMKAET, ecin 3a3eMIUTENb ABAAETCA XOPOLWMM MPOBOAHUKOM, B TO BPEMA KaK
BEPXHMI YPOBEHb FPYHTaA CYXOM M MMEET NI0XYH0 NPOBOANMOCTD).

KOHTaKT M3MepMUTe/bHbIX 30HAO0B C TPYHTOM MOMKET 6biTb YyydlleH, Hanpumep, yBaaskKHeHuem BoAoM
MeCTa, Fe YyCTaHOB/IeH 30HA, B FPYHT UAM NepecTaHOBKOW 30HAa B APYroe MecTto MoBEepPXHOCTU rpyHTa
WU NPUMEHNB U3MEPUTENbHbIE 30HAbI A/IMHOMN 80 CM.

M3mepuTenbHbIit NPOBOA AO0NXKEH BbiTb TaKKe MPOBEPEH: HET AU NOBPEXAEHWUN M30NAUUM UK He
HapyLUeH I KOHTAKT C KNeMMOM 30HAa, NOAK/IOYEH NN 3aXKUM K U3MEPUTENIbHOMY 30HAY, He paspyLueH
N1 KOPPO3MEN KOHTAKT.
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B 6onblinHCTBE CQly4aeB TOYHOCTb M3MepeHMl\/’1 poctatoyHa. OgHako HYXXHO npeAactaBnATb BeNYUHY

OLWMBKM, BO3HUKAIOLLEN B pe3y/ibTaTe M3MepeHus.

Ecnn conpotmsneHne H n S anekTpoaos mam ogHoOro us Hux npesbiwaer 19,9 kKOm, TO Ha gucnnee

NOoABUTCA COOTBETCTBYHOLLEE coob weHune.

Bo3moXkHble C006LIJ,EHMFI, 0T06pamaeMble Ha 3KpaHe uamepurtena:

Re>1,99 KQ MpeBblWeH AMaNa3oH N3MEPEHUA.
A HanpaxkeHne Ha mamepuTenbHbIX pasbémax npesbiwaetr 24 B, HO
U meHbLue 50 B, usmepeHune 6aokumpyetca.
N

Un>50 V! npofonKntenoHbli
TOHa/IbHbI 3BYKOBOM CUTHaN

HanparkeHne Ha nameputenbHbIX pasbeémax npesbiwaeT 50 B.

wym!

CAMWKOM ManeHbKoe 3HayeHWe OTHOLIEeHWA CUTHaA/Wym (CAnWKom
60/1bLLUOI YpOBEHb MOMEX).

LIMIT!

MorpelHOCTb U3-3a CONPOTUBEHNA 31eKTpoaoBs > 30% (ansa pacyéTa
NorpeLwHoCTY NPUHNUMAIOTCA U3MEPEHHbIE 3HaYeHUs).

Ob6pbIB B U3MEPUTENLHOM LLEMM UM CONPOTUBAEHNE N3MEPUTENBHOTO
30HAa npesbiwaeTt 60 KOMm.

ConpoTtuBneHune 30HAa >50 KQ

ConpoTtmneneHmne 30H40B Haxoautca B npeaenax 50...60 KOm.

NPEPBAHO

M3mepeHue 6b1n10 NpepBaHo HaxaTMem Kaasuwm ESC.

I, > max

CAnwKom 60/blION TOK MOMEX, OWWMOKA M3MepeHUs MoXKeT ObITb
BblLLEe OCHOBHOM MOrpeLHoCTH.

3.5.2 U3MepeHue CONPOTHUBJIEHUSA 3a3eMJIeHUsA MeTO40M 4P

4-NONOCHbIM MeTo4 peKomeHAayeTCcA NPUMEHATb NpPU U3aMepeHnAxX ConpoTnuBaeHUA 3a3eM/IEHUI OYeHb

ManbIX 3Ha4YeHuin. OHa NO3BONAET UCKNIOYNUTb BAUAHME conpoTtneBaeHnNAa N3MepuTesibHbIX NPOBOAOB Ha

pesynbTat. lpu onpeaeneHMM yAeNbHOrO COMPOTUB/AEHUA FPYHTA PEKOMEHAYeTcA MCMoab30BaTb

cneumanbHyo GyHKUMIO An1A 3Toro namepexus (n.3.5.5).

® o

OTcoeamMHUTe NpoBepsemMoe 3a3eM/ieHne oT
3a3eMNALWMX YCTPOUCTB 06 beKTa. I

Bl B
oy ¥ ‘
1

____,.-'"'/ 5,_."---___\{‘__ ; ll

: L
= .

MpoEeepaemoe 3a3aeMneH1e

e YcTaHOBWUTE TOKOBbIN 30HA U NOAKAtOYUTE K pasbémy H nsmepurtens;

e  YCcTaHOBMUTE MOTEHLMAAbHbIN 30HA, U NOAKAIOYNTE K pasbEMy S UsmepuTens;

e [ogkntounTte namepsaemoe 3Y K pasbémy E nameputens;

o [logkntoumTte NpoBoAHUK ES K namepaemomy 3Y HuxKe mecta nogkntoveHus E.
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N3mepsemoe 3a3emsieHne, a TaKKe TOKOBbIM M NOTEHLUMAaAbHbIN 30HAbI AOKHbI HAXOAMUTHCS Ha O4HOM
JIMHUW M Ha COOTBETCTBYIOLLEM PACCTOAHWUN, B COOTBETCTBMM C NPUHLMNAMU U3MEPEHUA 3a3eMIAIOLLMX
YCTPOWMCTB.

Gan Ao o

b

R, YcraHoBsuTe NOBOPOTHbI nepekntoyatenb
peXXnMmoB paboTbl B nonoxeHue Re.

ConpoTHEASHWE |

‘E’.@m ELIEOF METOAA H3MEFEHHA |
PEXMM 6
Haxkmute knasuwy F2 - nAa  Bblbopa
= y A, p
(= 4F MeToAa U3MepeHUs.
@ P,
B e g Knasuwamu A u ¥ ycraHoBuTe meTon 4P u
ConpoTHEASHKE YaenbHOS
noaTtsepaunte Bbibop Haxkatnem Knasuwn ENTER.

=/ HRPTECTE POTRRALE | Haxmute knasuwy F1 [ Un | pgna Bbibopa
3HAYEHWA U3MEPUTE/ILHOTO HAMPSAMKEHNS.
@ = 25V
= SV Knasuwamm A u V¥ ycraHoBuTe Tpebyemoe
3HaYeHWEe  U3MEPUTENbHOrO  HaMpPsKeHWa W

2 Uuhierz Akceptuj Liidz noatsepauTe BbI6Op HaxaTem knasuiwumn ENTER.

CoNpoTHENSHKE 3Y 4D 12:48 Haxkmute knasuwy F3 ONA YCTaHOBKMU

7 MAKCHMANBHOE SHAYEHHE |  AumuTa (MakcumanbHoro conpotusneHus).

= Knasuwamu € P> n A W BblbepuTe 3HauyeHue
@ EIEIEI CONPOTUBNAEHNA U eAUHULbI PA3SMEPHOCTU WU

(T | T

HaxXmute ENTER.

Haxmute KnasuLLy F4 ana

NoATBEPXKAEHUA.
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ConpoTHENEHKE 3% 4p
FoToeo! Ly=8E

Hagnuce TFOTOBO Ha Aaucniee roBoput o

rOTOBHOCTM NpMbopa K U3MEPEHMIO.

C RE=“' Ha auncnnee MOXHO cynTaTb 3Ha4yeHune
MAKC=2,580
BHEEESEHES Un=58E
Hzr-1e
[ Un || PEMHH || NPEAEN || noMOWE |

HanpaxeHua nomex Uy Ha M3mepAeMom obbeKTe.

Haxkmute knasuwy START, 4T0bbl HayaTtb

namepeHune.

ConpoTHENSHKE 3% 4p

FoTosal Up=—-- PesynbTaTbl U3MeEpPEHUs.

Rs=2.98kQ

=58 Ru - conpoTnBneHne TOKOBOro 30HA3.

Re=1,220
E

Rs - conpoTmeaeHne NOTeHUMaNAbHOMo 30HAA.

= 2813.18.16
MAKC=2,3610 1152
pliedese Sl 8 - fonNoONHWUTEeNbHAA NOrpeLHOCTb, 3aBMCALLAA OT
Hzt-t1e NHMCaTE

| T || FERHN || TPEAEN || T | conpotnBaeHnAa NamepuTesibHbiX 30HO,0B.

MosTopuTe nsmepeHune nepemeLias
«> noTeHUManbHblM 30HA4 K/OT 3Y Ha HECKOJbKO
MEeTpOB.

® ;

“}7

Ecnu pesynbtatbl Re 0TIMuatoTca 6onee yem Ha 3%,
TO HeobXOAMMO YBEMYUTb PACCTOAHUE MeXay
TOKOBbIM 30HA,0M M 3Y 1 NOBTOPUTbL USMEpPEHME.

MpumeyaHua:
Bonpocbl, cBA3aHHbIE C U3MEPEHUAMM, @ TaKKe COODLEHNSA HA AWCMIee aHaNOrMYHbl YKasaHHbIM Npu
n3mepeHunun conpotneneHma 3Y metogom 3p.

3.5.3 H3MepeHHe cCONPOTHUBJIEHUA 3a3eMJIeHUusA MeTOA0M 3P + TOKOBBIE KJIelu

® L v

|
&=
¥ iy ..

HFIDBE:FI-HEMDE-' FRIEMNEHME
YcTaHOBUTE TOKOBbIM 30HA, U NOAKAOYUTE ero K pasbémy H nsmeputens.
YcTaHOBMTE NOTEHLMA/BbHBIW 30HA M NOAKAIOUYMTE Er0 K pasbEémy S usmeputens.
MogKnoumMTe NpoBepAemoe 3a3emneHune K pasbémy E nusmeputens.

U3amepaemoe 3a3emsnieHmne, a TaKxe TOKOBbIN U HOTEHLJ,VIaﬂbeIﬁ 30HAbI AO/TXKHbI HAXOAUTbLCA Ha OAHOVI
NMHNUN N Ha COOTBETCTBYHOLWEM PACCTOAHUN, B COOTBETCTBUUN C NPUHLUNAMU N3IMEPEHUA 3a3eMNAOLLNX

YCTPOWCTB.

O6xBaTUTE TOKOBbIMM KAewamm nposepAaemoe 3a3eM/IeHMNe HMKe MmecTa NogKAto4YeHnA nposoaHMKa E.
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o g
ap
4p
™ zra,
Q=

CONpOTHENSHHE YaSAEHOS

EbEQF METOAR HEMEFPEHHA |

-/f HAFIECIE FOMIAROLE |

25V
= 58V

Akoeptuij Wyjd=

: Wubierz

@ﬁ MAKCHHMANBHOE ZHAYEHHE |

2,58
AEEEEBEEE L]
| o | T |

3anmcaTe Bricog

FoToEal

Re=-—

MAKC=2,380
BHSESSIES
HzM-te
| [ FE®MM_| [ TPEAEN | [ NOMOWE

Un=28E

YcraHosute NOBOPOTHbI nepekntoyatenb

peXXnMmoB paboTbl B nosoxeHue Re.

Haxmnte Knasmwy F2 ana  Bbibopa

MeToda U3MepeHUna.

Knagnwamun A& n ¥ ycraHosute metog 3P R u
noaTtsepaunTte Bblibop Haxkatnem Knasuwn ENTER.

Haxmute knasuwy F1 [ Un | pgna Bbibopa

3Ha4YeHNA N3MePUTENbHOIo HanpAaXXeHuA.

Knasuwamn A u V¥ ycraHoBuTe Tpebyemoe

3Ha4yeHune n3mepuTenbHoOro HanpAaxXeHuA n

noaTtsepauTte Bbibop Haxkatnem Knasuwn ENTER.

Haxkmute knasuwy F3 ONA YCTaHOBKMU

nnmnta (MakcMmasibHOro CONpPOTUB/IEHMUA).

Knaswamn 4 Py Ao ¥ BblbepuTe 3HauyeHue

conpotneneHna wm eauHuUUbl pPasMepHOCTN U

HaxXmuTte ENTER.

Haxmute KnasuLLy F4 ans
NoATBEPXKAEHUA.
Hagnuce TFOTOBO Ha Agucniee roBoput o

rOTOBHOCTM NpMbopa K U3MEPEHMIO.

Ha ancnnee MOXHO CYNTaTb 3Ha4yeHune
HanpaxkeHna nomex Uy U BEIMYNHY TOKa YTEUKM,
npoxogAawero 4epe3 Kianewnm Ha U3IMepAemMoM

obbekTe.

Haxkmute knasuwy START, 4T0bbl HayaTtb

nimepeHune.
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ConpoTHENEHHE

FaTosal T PesynbTaTbl U3MeEpPEHUs.
Fon=1. ki1
Fiz=3,88k0
‘ Rk - CONpOTUBAEHME TOKOBOMO 30HAa.
L
Q) Re=1,23Q
Rs - cCONpoTMBAEHME NOTEHLMANbHOMO 30HAa.
FEEEEaa ZB1516.16
: 1183
SHOEES % 6 - 4OMOAHUTENbHAA NOrPEeLHOCTb, 3aBUCALLAA OT

ETRET] Hzp-te
[ Un ][ PEMHM ][ nPESER ][ nomoub |

conpotnBaeHnAa NamepuTesibHbiX 30HO,0B.

MosTopuTe nsmepeHune nepemeLias
<« noTeHUManbHbI 30HA4 K/OT 3Y Ha HECKOJbKO
MEeTpOB.

Ecnu pesynbtatbl Re 0TIMuatoTca 6onee yem Ha 3%,

“}7

TO HGO6XOAMMO YBENINYNTb pPaCCTOAHUE MeXAaY
TOKOBbIM 30HAO0M W 3Y 1 NMOBTOPUTb U3MEPEHMNE.

MpumeyaHua:
Bonpocol, CBA3aHHbIE C U3MEPEHUAMM, @ TaKKe COODLLEHNSA HA AWCMIee aHaNorMYHbl YKasaHHbIM Npu
n3mepeHuun conpotneneHma 3Y metogom 3p.

an06peTeHHbIe BMecCTe C n3meputesiem TOKOBble Knewun Tuna C-3 ponKHbI 6bITb OTKaﬂM6pOBaHbI
nepes ux nNepsBbiM MCNOAb30BaHWeM. MX crnepyeT nepuoamyeckm Ka!'IVI6pOBaTb, yTobbl U3b6EXKaTb
BANAHNA CTapeHnA 3/1eMeHTOB Ha TOYHOCTb U3MEPEHUA. Onuua KaI'IVI6pOBKVI KI'IGLLI,GVI HaxoauTca B
MEHIO.

MaKcmanbHbI TOK nomex 1 A.
3.5.4 U3MepeHHe CONPOTHBJIEHUSA METO0M [BYX KJieleil

MeTopa amepeHuna cCoONpoTUBNEHUA ABYMA Kaelamu nmeeT NpakTU4ecKoe npMmMmeHeHmne B Tex Cayyasx,
Korga nogkntvyeHmne 3oH408 ANnA 3abuBKN B FPYHT HEBO3MOXHO.

& ‘ MeToa ABYX Knewen NpUMeHMM TOJIbKO B C1y4ae CNOXKHOM 3a3eMAstolen cuctemol!

®

N1 P I
npDBEp AeMIOE ZR3EMNeEHME

MoaxkntounTe nepeaaroLme Knewm K pasbémam H 1 E, npy 3ToM n3mepuTenbHble KAeLWm A0MKHbI BbiTh
MOAKNIOYEHbI K CTaHAapPTHOMY pasbEemy.

O6xBaTUTe KAelamn nsmepsaemblii 06beKT. PaccToaHne Mexay Kaellamu A0aKHO 6biTb He meHee 30
CM.
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@@-ﬂ EbEQF METOAR HEMEFPEHHA |

ap

4p
P,
= Qs e

CONpOTHENSHHE YaSAEHOS

@ MAKCHMMANBHOE SHAYEHHE |

5,686

O] EEIEELE

0 | ki |

=} g=]=ul]

I=8,8MA

Re=-—
MAKC=5,8H0)
E3: EdE

Hzt-1e

C IEEIREEE R

ConpoTHEASHKWE 3Y ‘F‘ "F

MoToEal I=8,8mMA

Re=4,21C

MAKC=5,880
S .

MHAZaTE

26812.18.16
1045

C IEIREEE T

YcraHosute NOBOPOTHbI nepekntoyatenb
peXXnMmoB paboTbl B nosoxeHue Re.

Haxmnte Knasmwy F2 ana Bblbopa

MeToda U3MepeHUna.

Knasnwamm & n ¥ ycTaHOBUTE METOZ, R1R2 4
noaTtsepaunTte Bblbop Haxkatnem Knasuwn ENTER.

Haxkmute knasuwy F3 ONA YCTaHOBKMU

nnmnta (MakcMmasibHOro CONPOTUB/IEHMUA).

Knasuwamu € P> n A W BblbepuTe 3HayeHue
COMNPOTUBNAEHNA U eAUMHULbI PA3SMEPHOCTU WU
HaxxmuTe ENTER.

Haxmute KnasuLLy F4 ana

NoATBEPXKAEHUA.
Hagnuce TOTOBO Ha Aaucniee roBoput o
roTOBHOCTM NPUBOpPa K U3MepPEHMIO.

Ha pAaucnnee MOMHO cuMTaTb 3HayeHWe TOKa
YTEUKM, NPOXOAALLEro Yepes KneLlu.

Haxkmute knasuwy START, 4T0bbl HayaTtb
n3mepeHue.

PesynbTaT nsmepeHus.

Pe3ynbTaT coxpaHAaeTca Ha 3KkpaHe B TedyeHue 20 cek. Ero moxHo cHoBa Bbi3BaTb Konkoi ENTER.
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f N3mepeHne MOXKHO NPOBOAUTL B MPUCYTCTBMM MOMEX, He npesblwatowmx Tok 3 A RMS u
YyacToTol, ycTaHoB/neHHoM B MEHIO.

MprobpeTEHHbIE BMECTe C M3MepuUTenem TOKOBble Knewm A0MXHbl 6blTb O0TKaNMbpoBaHbl nepes, Ux
nepsBbiM WCNosib3oBaHMeM. WX cneayeT nepuoamyeckum KanmbposaTtb, 4Tobbl M3bexaTb BAUAHUA
CTapeHMA 3/1IEMEHTOB Ha TOYHOCTb M3MepeHuA. Onuua KannbpoBKM Kaellen Haxoautca 8 MEHIO.

Echm TOK wnamepuTenbHbIX Knem,eﬁ CIMWIKOM  Man, WU3MepuUuTtenb OTO6pa3VIT COOTBEeTCTBYHOLLEE
coo6u1,eHv1e: ((M3MepeHHblﬁ Knewamm ToK camwkom man. UsmepeHue HEBO3MOXHO!»

MaKcumanbHbIM TOK nomex 1 A.

Bo3moXKHble coobLeHuns, oTobparkaemble HA AUCNaee USMepUTens:
Re>99,9 Q MpeBblWeH ANaNa3oH N3MEPEHUT

Un>50 V! npogonkntenbHbl | Hanpsa)eHue Ha UM3MepuTeNbHbIX pasbemax npesbliliaer 50 B,
TOHa/IbHbIM 3BYKOBOWM CUTHAN | M3MepeHune baoKupyeTcs.

A HanpaxkeHne Ha mM3amepuTesbHbIX pasbemax npesbiwaetr 24 B, HO
U meHbLue 50 B, usmepeHune 6aokumpyetca.
N
wym! Cnvwkom 60nblioe 3HAYEHWE YPOBHA MOMEX — pPe3ynbTaT MOXKeT

MMeTb AO0NOJITHUTENIbHYIO NOrpewHOCTb.

3.5.5 H3MmepeHue yAe/IbHOTO CONPOTHUB/IEHUA FPYHTA

Ona usmepeHwin yAenbHOro COMPOTMBAIEHWA TPYHTA M3MEPUTEAN WCMOAb3YIOT COMPOTUBAEHMA
OTAEe/IbHbIX 3/1eKTPOA0B CUCTEMbI 3a3eMAUTENS.

B gaHHbIX npubopax aHanormyHana QGyHKLUMA M3MepeHUs 3a4aéTcs NpocTbiM BbIGOPOM MOOXKEHUA
NOBOPOTHOrO NepeKkatovaTena pyHKUUN.

3Ta ¢YHKUMA C METPO/IOrMYECKOM TOYKM 3peHMA WAEHTUYHA 4-MONIOCHON CcXeme W3MepeHui
COMPOTUBAEHMA 3a3eM/IEHNA, HO COAEPKUT AOMNONAHUTENbHYIO NpoLeaypy BBOAa B NpMBop B3aMMHOrO
PacCTOAHMA MeXAY U3MEPUTENbHBIMM LLLYNAaMK U INEKTPOLAMM 3a3eMNTENS.

PesynbTtaT namepeHua - BeIMMMHA YAENbHOIO CONPOTUBAEHUA TPYHTaA onpenenAeTcd aBTOMATUYECKU

cornacHo ¢opmyne p = 2LRe, KOTOPan NPUMEHAETCA B METOAMKE U3MepeHunn BeHHepa.

PacyéT yaenbHoro conpotTmeaeHMsA MeToa0M BeHHepa oCHOBaH Ha YCI0BUUW PABHOMO PacCTOAHUA MEKAY
N3MepuUTeIbHbIMM 30HAAMMU.

@

M3mepuTenbHble 30HAbI YCTaHAaBAMBAKOTCA OAHO/NMHEMHO Ha OAMHAKOBOM paccToAHun L u
NOAK/IOYAKOTCA K NPMBOpPY COrNacHO PUCYHKY.
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i

EbEQF METOAA H=MEFEHHA |

3P

4p
P,
Qb =

[# ConpoTveneHke vassHOE

-/{ MAFIECIE FOMIAROLIE |

= 29V
28V

Akceptuj Ligjd=

gﬁ MAKCHHANEHOE 2HAYEHHE |

MEELEBEEEELE

([ R | T

MoToEo!

p=--

MAKC=5E 8k

BHEZEESSES Un=236
HzM-t1e

[ Un ][ PE#HM ][ nPESER ][ nomoub |

YcraHosute NOBOPOTHbI nepekntoyatenb

peXXnMmoB paboTbl B nosoxeHue Re.

Haxmnte Knasmwy F2 ana  Bbibopa

MeToda U3MepeHUa.

Knasuwamu A n V¥ yCcTaHOBUTE WU3MeEpPEHUE
yAe/bHOro CoONnpoTUBNEHUS M NoaTBEepANUTE BbIGOP
HaxkaTnem Knasuwm ENTER.

Haxmute knasuwy F1 [ Un | pgna Bbibopa

3Ha4YeHNA N3MePUTENbHOIo HanpAaXXeHuA.

Knasuwamn A u V¥ ycraHoBuTe Tpebyemoe

3Ha4yeHune N3MepuTenbHoOro HanpAaxXeHuA n

noaTtsepauTte Bbibop Haxkatnem Knasuwn ENTER.

Haxkmute knasuwy F3 ONA YCTaHOBKMU

nnmnta (MakcMmasibHOro CONPOTUB/IEHUA).

4 »r y

MaKCMMa/ZibHOE AOoNnyCTUMoe 3HadyeHune yaenbHoro

A Vv

Knasuwamm Bbl6epurte

conportnmeneHna wn eauHuUUbl pPasMepHOCTN WU

HaxXmuTte ENTER.

AnA

Haxkmute Knasuwy F4

NnoATBEPXKAEHUA.

FOTOBO Ha
roTOBHOCTM NpMbopa K N3mepeHuto.

Haanucb aucniee rosoput o

Ha ancnnee MOXHO CYNTaTb 3Ha4yeHune

HanpaxeHua nomex Uy Ha M3mepAaeMom obbekTe.
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OTHENSHHE TPYHTa

e PACCTOAHME HERAY 2OHARMH o
%EWE | Haxmute knasuwy START, uTobbl nepentn B
® peXXMM yCTaHOBKM PACCTOAHUA MeXAy 30HAaAMMU.
Q) L= ©= M
@ Knasuwamn A un V¥ ycraHoBUTe Tpebyemoe
paccTosHMe MeXay 30HAAMU U HAXXMUTE KNasBuLly

ENTER, uTo6bl HayaTb U3MepeHue.

rnyéuHa (h) mamepeHMAa yaenbHOro COMPOTMBAEHUA TPyHTa 3aBUCUT OT paccToaHuAa (L) mexay
n3mepuTenbHoimn 3oHgamu: h = 0,7L.

PesynbTaTbl U3MeEpPEHUs.

ConpoTHENEHKE FEWHTS
=} g=]=ul] Un=BE

P —yAenbHoOe conpoTusaeHue.

P =31,6kOm Ru - ccOnpoTMBaEHME TOKOBOrO 30HAA.
MAKC=58, kil
GHBOEEBSOES Un=25E
Har-ke JanmcaTto
[ Un ][ PE#HM ][ nPESERN ][ noHous |

2812.18.16
1200 Rs - conpoTmeaeHne NOTeHUMaNAbHOro 30HAA.

6 - AONO/IHUTENIbHAA MOrpewHoOCTb, 3aBUCALLAA OT

CONPOTMBAEHWNA U3MEPUTENbHbIX 30HA,0B.
Pe3ynbTaTt coxpaHsaeTca Ha 3KpaHe B TedyeHue 20 cek. Ero moXHo cHoBa Bbi3BaTb Konkoi ENTER.

MpumeyaHusa:
Bonpocskl, cBA3aHHbIE C U3MEPEHUAMM, a TaKKe COOBLLEHNA Ha AUCNIEE aHaNOTUYHbI YKa3aHHbIM Npu
n3mepeHun conpotnsaeHma 3Y metogom 3p.

3.6 H3MepeHHe napaMeTPOB YCTPOMCTB 3alllUTHOr0 OTK/II04YeHuUs (Y30)

C N3mepeHne Us, Re Bceraa npoussoautca cuHycouganbHbim Tokom 0,41a,, HE3aBUCMMO OT
HacTpoek popMmbl TOKa lan U MHOXKUTENSA.

3.6.1 3mepeHue TOKa cpaGaTbiBaHuA Y30

Gax amo o
s

@ h R, YcTtaHoBUTE NOBOPOTHbIM nepekatoyaTenb

peXXnMmoB paboTbl B NONOKEHUE Iy,

1)
s

YT ":,i:‘

B¢,
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Haxmute Knasuwy F1 L ana  Bblbopa
3HayeHnA lan.

RCO: In, Ue, Re
ik L-FEl | U=@,d% | f=d45Hz LUp =-—
e =--- Haxmute knasmwy F2 "\/J\| ana sbibopa
UL-pE—--
dopMbl TOKa.
Ia=--
Haxkmute knasuwy F3 L/e/ts] ans solbopa TMna

¥Y30.

Ay [ U=23W

Ln | [P/ A [O/B/E |[ Foroe ] Ncnonb3ya knasnwn A& ©n V¥ yctaHOBUTE
HeobxoaMmble napameTpbl M noaTBepauTe

Haxatnem Knasmwu ENTER.

Ona Bbibopa BTOpOM rpynnbl  NapameTposB

RCD: Ia, Ug, R ucnonbayiite knasmwmn 4n P

& L-FE!

U=,  f=45H=z
Haxmute knasmwy F1 ana  sblbopa

3Ha4veHma U,.

Haxmnte Knasmwy F2 ana Bblbopa

pexnma namepeHuAa.

In=—

Ay O U=2sY
1k llybierz

|_ Mcnonbsya KnhasMwum A& U VW, yCTaHOBUTE

HeobxoAMMmble MapameTpbl M MNoATBEpAUTE

Haxatmnem Knasmwun ENTER.

MoaKknoumte wusMmepuTesb K CeTU COrlacHo

cxeme.

RCO: In, Ug, Re 29

Botouy! U=224 44  F=5E,8HT lp =oee Hagnuce TOTOBO Ha pAwucnnee roBoput o
EE E:“‘ roTOBHOCTM NPUBOpPa K U3MepPEHMIO.
L-FES===

Ia=--- 3HaYeHUA  HanNpAXXeHMA WM 4YacToTbl  CeTH
oTObparkeHbl Ha gucnnee.
S8nA a (O | U=say

[Ona Hayana M3MEpPeHWa HaXmuTe KaasBuLly
START.

Pamiar
[ lan ||"/A||[0O/B/B ]| Ponoc

4 ¥ Lighbierz
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RCO: In: Ue: R

U=1.8Y =43.5Hz g
Fe =1q

U —pe=2 25,84

PesynbTaT namepeHus.

@ Ii=272mA

28128515
B3:51

Ay O U=oey
4k lIghijer= EH

| (A A [O/E/E

[ PomMOC

MpumeyaHusa:
N3mepeHne BpemeHM OTKAoYeHUA ta (ta M3mepseTca BO Bpemsa uamepeHua la) ANnA cenekTUBHbIX
aBTOMATMYECKMX BblKAtoYaTenen audpdepeHLumnanbHOro Toka HEBO3MOXKHO.

N3mepeHne BpemeHW OTKAloYeHMA ta He nNpousBOAMTCA B COOTBETCTBUM C TpeboBaHMAMM
COOTBETCTBYIOLWMNX CTAaHAAPTOB MPU HOMWHANBbHOM TOKe BblkatovaTena Y30 la,, @ TONbKO TOKOM la,
oTobparkaemom B npouecce mamepeHusa. OgHako B BONbLWIMHCTBE Cy4aeB Tam, rage He Tpebyetca
M3MepeHME CTPOro MO HOPME, MOMKET ObiTb NPUHATO BO BHUMaHME A/1A OLEHKU MPaBUIbHOCTU
dyHKUMOHUpoBaHMA Y30 B KOHKpeTHOM ceTu. Ecnam uamepeHHbIh ToK la MeHble la,, TO Bpemsa
cpabatbiBaHMA ta, Kak npasBuno, byger 6osblue, YeM BpemMs pPeakuuun, M3MepeHHoe B pexume ta, B
KOTOPOM M3MmepAaeTca Bpems npu ToKe lan. TaK, ecnn Bpemsa ta COOTBETCTBYET MpaBuaam, TO MOXKHO
CYMTaTb, YTO BPEMSA, U3MEPEHHOE B peXXUME ta, TaKKe 6bl10 Bbl BEPHbIM.

Bo3moXKHble coobLeHus, oTobparkaemMble HA IKpaHe U3MepuUTens:
Us>U,! HanpsakeHue npnkocHoBeHuA Ug NpeBblaeT yCTaHOBNEHHOe 3HayeHne UL

! 3HaK «!», pasmeLéHHbIN B NPaBOii YacTX 3KPaHa, 03Ha4YaeT HencnpasHocTb Y30.

Het U.n! OtcyTcTBME Heobxoammoro HanpsxkeHusa Uy ans popmupoBaHns lan.

OctanbHana MHOOPMALMA TaKaa Xe, KaK ANA U3MepPeHUa NeTIM KOPOTKOro 3amblikaHua (Tabauua n.n.
3.4.1).

3.6.2 U3MepeHnue BpeMeHHM OTKJI04YeHuda Y30

Gow amo o

YcraHosuTe NOBOPOTHbI nepekntoyatenb
peXnMmoB paboTbl B NonoKeHME tar.
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RCD: tg. Ugs RE
i L-FE! L=1.:% f=43,6Hz g =——-
Fe = T—
Up-pe=-—-
tA=---

w1

Ay [0 U=5ay

#Lan

| [Av/ A PomoC |

RCO: th: Ue. Fe
ik L-FE!

fe5E2HZ g -
RBe =—--

U=1.a4

S6EmA #1 ELTON o 1
4 ¥ Liybierz

| [ O/EE |

'S TRYE

I

RCD: 1 2
Gotawy! U=226,TW f=0B8.8Hz Ug =---

Fe =——-
U -pes-—-
ta=—

SEEmA w1 Ay O U=Sal
Fomiar 4 * lybierz

[ |[OBE][ _Trve ][ Ponoc ]

Haxmute Knasuwy F1 L ana  Bblbopa
3HayeHuA lan.

Haxmnte Knasnwy F2 ana  Bblbopa
MHOXUNTENA lan.

Haxmute knasuwy F3 ["\///\| ana sbibopa dopmbi
TOKa.

Mcnonb3ya knasuwm A U V¥, ycTaHOBUTE

HeobxoAMMble  MapameTpbl WM MNoATBEpAUTe

Haxatnem Knasmwun ENTER.

Ona Bbibopa BTOpPOM rpynnbl  MNapamMeTpoB
ucnonb3yiite knasuwm 4u P,

Ha*kmuTte Knasuwy F1 Ana sblbopa
3HayeHna UL

Haxmunte Knasumwy F2 L/el/s AnAa Bblbopa TMna
Y30.

Haxkmute knasmwy F3 ans Bblbopa

pexnma namepeHuAa.

Mcnonb3ya knasuwm A U V¥, ycTaHOBUTE

HeobxoAMMmble  MapameTpbl M MNoOATBEpAUTE

Haxatmem Knasmwu ENTER.

L1
L3
PE

MogKknoumte wusMmepuTesb K CeTU COraacHo
cxeme.

Hagnuce TFOTOBO Ha pgucnnee roBoput O
roTOBHOCTM NPMBOpPa K U3MepPEHMIO.

3HayeHuA HanpAaxXeHuAa n 4aCTOTbl cetun
0T06 paXeHbl Ha gucnnee.

Ona Hayana U3MEepeHuAa HaXMUTe Knasuuy
START.
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RCO: tg: Ue: Re

i =184 f=58.1Hz Ug =8.5%
Fe =10
Uy -pe=225.5Y
@ tﬂ_sams Pe3ynbTaTbl U3aMmepeHums.
28128515
A2:5T
2EEmA x1 Ay OO0 U=SEy

4 ¢ llyhier=

| [O0/E/E] |

|[ PomOC |

'S TRYE

Bca nHdopmauma n npumevaHna MOEHTUYHBI PEXUMY N3MepeHNa Toka la cpabaTbiBaHua Y30.
3.6.3 ABTOMaTHYeCcKoe u3MepeHue napamerpos Y30

Mpnbop MOXKET M3MepATb B aBTOMATUYECKOM peXMMe Bpems OTKAtouYeHUus ta Y30, a TakKe TOK
cpabatbiBaHuA la , HaNpsAXKeHMe npuKkocHoBeHUsA Ug 1 conpoTuBieHne 3a3emneHmna Re. JononHUTenbHo
BO3MOHO aBTOMATUYECKOE M3MepeHUe MNOJIHOTO COMNPOTUBAEHMUA MET/IM KOPOTKOro 3aMblKaHWUA Zy.pe
RCD| cnocobom, onucaHHbim B M.3.4.3. B 3ToM peume HeT HEOHXO4MMOCTM KaxKAablid pa3 3amnycKaTb
nsamepeHue Knasuwen START, a feicTBUA NONb30BaTeNA CBOAATCA K 3aMyCKYy M3MEPEHMA OA4HOKPaTHbIM
Haxkatnem Knasmwm START v BKatoueHMto Y30 nocne Kaxkaoro cpabatbiBaHus.

B MPI-530/MPI-530-IT ecTb ABa BO3MOKHbIX pexuma 414 Bbibopa B r1aBHOM MEHIO:

e [lONHbIN PEXMM — U3MEPEHME NPOBOAUTCA BCeMU popmamm ToKa ans aaHHoro Tuna Y30 (AC, A, B).

o CTaHAapTHbIM peXum — nsamepeHune aas BblbpaHHoM GopmMbl TOKa.

Bbibop pexkmma onumcaH B n.2.2.

MonHbIN pexkum

Gan amo o

(¥

R, YcraHoBUTE NOBOPOTHbIM nepekntoyatens
pexKMmoB paboTbl B nonoxkeHne AUTO.

Haxkmute Knasmwy F1 L ana  Bblbopa

RCO Auto 3Ha4YeHuA lan.

i L-FE!

U=45,1%  f=58,8Hz

Haxmunte Knasunuwy F2 ansa Bbibopa Buaa
¥30.

Haxkmute knasuwy F3 L/e/s] ansa sblbopa TMNa
¥y30.

Haxmunte knasuwy F4 ansa Bblbopa

pexunma nsmepeHusa (napametpos Y30).

U=

©) Re=-

Ac O Ui=say

4k Ligbierz

Lan || Aoerve | [O/E/E[ TRYE |
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Mcnonb3ya KNaBUWM a U W, yCcTaHOBUTE

HeobxoaMMble napamMeTpbl WM noATBepAuTe
Haxatnem Knasmwu ENTER.

Ona Bbibopa BTOpPOM rpynnbl  MNapameTposB
MCNoNb3yMTe KNaBmLK ).

Haxkmute Knasmwy F1 ans  Bblbopa
3HayeHna UL

Haxkmute knasuwy F2 |[MPOBOA| pna Bbibopa
OJIMHbI  M3MepUTesIbHOroO npoBogHMKa L (ana

RCOD ZL-FerR:o1 Auto
ﬂ L-FE! Li=4E &84

f=56,6Hz
*® [i3,5A y
pexuma Zi.pe 6e3 ncnonb3oBaHUA ceTeBOM

BUJIKK).

Haxkmute kKnasuuwy F3 AnA Bblbopa 3aWwmThl
SemA | L=1,2m AC O | UL=Sey

4 ¥ Llgbierz

L | [ PRzEWSD | | = ]| In |

OT CBEpX TOKOB (TO/IbKO AN U3MEPEHUSA Z\.pe ).

Hamute F4 [ | Ans Bblbopa meToza pacyeTa

oTHocutensHo U, unun Ug (ToNbKO Ans uamepeHumn

AR )

Mcnonb3ya KNaBUWM a U W, yCcTaHOBUTE

HeobxoaMMble MNapamMeTpbl M noATBepAuTe
Haxatnem Knasmwun ENTER.

RCD 03

MogKknoumte wusMmepuTesb K CeTU COraacHo
cxeme.

RCO ZL-rEtRem Auto
Gotowgl U=224,2%

=49,9Hz Hagnuce TFOTOBO Ha pgucnnee roBoput O

rOTOBHOCTM NpMbOpa K U3MEPEHMIO.

3Ha4yeHuA HanpAaxXeHuAa n 4aCTOTbl cetun
0T06 paXeHbl Ha gucnnee.

SEmA L=l2Zm AC O Uo=5aY
Pomiar 4 ¥ Llgbierz

[ 1an  |[ Aormve | [O/E/E] [ TRVE

[Ona Hayana U3MEpPeHuAa HaXMUTE Knasuuy
START.
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MpumevaHue:

Ecnu BblIbpaHbl M3MepeHUa, Bbi3biBatowme cpabaTtbiBaHue Y30, HY)KHO Haxo4UTbCA PALOM M BKAKOYATb
€ro nocsie KaxK4oro OTK/OYEHMA, NOKA He 3aBepLlaTcs U3mepeHua (anuTenbHas naysa mMoXKeT ObiTb
NPWU3HaKOM OKOHYaHUA U3MepPEHUIA).

RCO 2L -pER:o) Auto

s Mpouecc n3mepeHna NANOCTPUPYIOT UHAMKATOPbI
X0/1a BbINO/HEHUA:

HUXKHWIA — NOJHbIN LWKA;

BEPXHUI — m3mepeHue Zi.pe M napameTpos
Y30.

RCO 2L -peReD1 Auto
ik U=1.84

f=52.9Hz

Up-pe=2235.9%

ZL-PE=B,QZQ f  =49.9H=z

@ I3=126.8AR Ik=249AR

30EmA L=1.2m AC [ U3y
[EATER] lIpisz ¢

PesynbTaTbl U3MepeHUs.

RCO ZL-rERcD) Auto

i U=Li  f=45.9Hz "4
Ue =o.54
Fe =20
tal@SD) *300ms | >300ms DL-PE228.EY C nomouwpto knasuw F3 n F4
tal1D =30 13
i " " nepenucTbiBatoT oTobpaxkaemble rpynnbi
tal3T) pes3ynbTaToB.
JEEmA  Le1.2n L =5

EHTER] LIpisz Llgjd#

I [ o [ e

MpumeyaHua:
o  KoamnyecTtBo M3mMepsaeMblX NapamMmeTpPoB 3aBUCUT OT HACTPOEK B F1aBHOM MEHIO;

e Bcerga namepsatotca Ug 1 Rg;
o ABTOMAaTMYECKOE M3MEPEHUNE NPEPbLIBAETCA B CNEAYIOWMX CAYyHaaX:

BblKtoyaTenb Y30 cpaboTan Bo Bpems namepeHma Ug Re naun ta npu ToKe lan;
ABTOMATMYECKUI BbIKAOYATe b He CpaboTan Npu OCTasIbHbIX U3MEPEHUAX;

AOCTUIHYTO paHee YCTaHOBNEHHOEe 3HaYyeHne 6e3onacHoro HanpsxKeHua Uy;

BO BPEMSA OZHOTO U3 U3MEPEHUI NPONAN0 HaNPAXKEHUE;

3HayeHWA Re M HanpAXKeHWsa ceT He no3BoAMAN cPopMMPOBATbL TOK AOCTATOYHOWN
BeJINYMHbI AN OAHOrO M3 COCTABAIOLLMX NpoLecca U3MepeHums.

O O O O O

M3mepuTenb aBTOMATUUYECKM NPOMYCKAaeT M3MEPEHUs, KOTOPble HEBO3MOXHO BbIMOJAHUTL, HanpUmep:
Bbl6PaHHbIN TOK lan M MHOMWTEND BbIXOAAT 33 NPeAe bl BO3MOXKHOCTM U3MmepeHua npnubopom.

40



KpuTepumn oueHKM NpaBuabHOCTN COCTABAAIOWMX Pe3yNbTaToB:

o 0,5%Im<Ian < 1*Ian;

[ ] 0,35*|An < IA AN < Z*IAn ana IAn =10 MA;

o 0,35*Ip S lanninn<1,4%a, ANA OCTaNbHbBIX lan;

o 0,5%Ian < Ia =< 2¥In;

o tanpn 0,5* > , Ana scex tunos Y30;
e tanpu 1¥*Ia, < 300 mc ans Y30 06blUHbIX;

e tanpu 2*Ip, < 150 mc ans Y30 o6bIUHbIX;

e tanpu 5*Ia, < 40 mc ana Y30 06blYHbIX;

e 130 mc <ta npu 1*¥Ian £ 500 mc ana Y30 cenekTuBHbIX;

e 60 McC < ta npu 2*Ix, £ 200 mc ans Y30 ceneKkTUBHbIX;

e 50 Mc < ta npu 5*Ix, £ 150 mc ans Y30 ceneKkTuBHbIX;

e 10 Mc < ta npu 1*Ix, < 300 mc ans Y30 ¢ manoi 3aaepKKoi;

e 10 Mc < ta npu 2*Ix, < 150 mc ana Y30 ¢ manoi 3aaepKKoi;

e 10 Mmc < ta npu 5*lan < 40 mc ana Y30 ¢ manoli 3a4epKKou.

Pe3ynbTaT MOXHO 3anucaTb B NamaATb (M.4.2) uam HaxkaTb KHOMKy ESC M BepHYTbCA K OTOOparKeHWUto

TOZIbKO HanpAxeHnAa U 4aCTtoTbl CETU.

OcTanbHble 3amevaHna U MHGopMauma, Kak ans nsmepeHus la nam Zi.pe.

CTaHAapTHbIN peXKuUm

Gon amo o

b

RCO ZL-FELR:01 AUto
ik L-FE! U=1,aY

f=58.1H=

208mA L=1.2m

Ay O U=5ay
O=t.ugnik

| N/ A [OFE/EL [ TRYE

4 ¥ Ligbierz

Ian

YcraHoBsuTe NOBOPOTHbI nepekntoyatenb

pexkMmoB paboTbl B nonoxkeHne AUTO.

Haxkmute Knasmwy F1 L ana  Bblbopa

3Ha4vyeHus lan.

Haxxmute knasmuwy F2 Ans Bblbopa Gopmbl
TOKa.

Haxkmute knasuwy F3 L/e/s) ana Bblbopa TMMa
¥30.

Haxkmute Knasuwy F4 ans  Bblbopa

pexnma namepeHuAa.

Mcnonb3ya KNaBUWM a U W, yCTaHOBUTE

HeobxoAMMmble  MapameTpbl WM MNoATBEpAUTe

Haxatnem Knasmwun ENTER.
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RCO ZL-perrcoy Auto
ﬂ L-FE! L=1,a4

f=4E.EHz

2eEmA L=L2Zm Ay [ U=58Y

4 ¢ llybierz Ostwgnik

U |[PRzEMAD | [ === ][ I«

=} g=]=ul] U=2358,2B f=50,8My

1BHA A O U=25B
Hazm-1e

[ lan |[A/ A [O/E/E || PERHN
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Ona Bbibopa BTOpPOM rpynnbl  MapameTposB
MCNoNb3yNTe KNaBmLK ).

Haxmnte Knasnwy F1 ana  Bblbopa
3HayeHna UL

Haxkmute knasuwy F2 |[MPOBOA| pnAa Bbibopa
ONVHBI  U3MepUTeNbHOro npoBogHMKa L (ans
pexuma Zy.pe 6e3 ncnonb3osaHMA ceTeBOWA

BUJIKK).

Haxkmute kKnasuuwy F3 AnA Bblbopa 3aWwmThl
OT CBEepX TOKOB (TO/IbKO AN U3MePEHUSA Z\.pe ).

Hamute F4 [ I | Ans Bblbopa meToza pacyeTa
oTHocutensHo U, unun Ug (ToNbKO ANs uamepeHumn

AR )

Mcnonb3ya KNaBUWM a U W, yCcTaHOBUTE

HeobxoaMMble napamMeTpbl M noATBepAuTe
Haxatnem Knasmwun ENTER.

MogKknoumte wusMmepuTesb K CeTU COrnacHo
cxeme.

Hagnuce TFOTOBO Ha pgucnnee roBoput O
roTOBHOCTM NPMBOpPa K U3MepPEHMIO.

3HayeHuA HanpAaxXeHuAa n 4aCTOTbl cetun
0T06 paXeHbl Ha gnucnnee.

Ona Hayana U3MEpeHuAa HaXMUTe Knasuuy
START.



RCO ZL-FE[Rco] AUto

RCD 2L -rFeRGD] Auto
i L=1.6%

f=534.8H=

AL =B.8E0
Up-pe=225,9Y

Z1-re=0,910 f  =58.6Hz

I3=1Z0.8A Ix=253A
F@EmA L=1.2m Ay O U=5EY
lWpis= lWujdE

ty(@.5T) =3@Emc | :o@emc HL-FEZS3.2E
tal1I1 =28mc =28mc
tal2I) =18mc =18

2612.18.16
tal3D 1845

MpumeuaHue:
MpumeyvaHua Takme e, Kak 8 N.3.6.3

Mpouecc M3mepeHus NANKCTPUPYIOT MHAMKATOPbI
X043 BbIMNOAHEHUA:

HUXHWUIA — NOJHbIN LWKA;

BEPXHUI — M3MepeHue Zi.pe N napameTpoBs
Y30.

PesynbTaTbl U3MeEpPEHU.

C nomouwpto Knasmw F3 n F4

nepenmncTbiBaloT oTobpaykaemble rpynnbl

pe3ynbTaTos.

3.6.4 Hsmepenue napametpos Y30 B cetax IT (MPI-530-IT)

MepeA BbINOAHEHMEM M3MEPEHU B HacTpoiiKax usmepeHuit OCHOBHOIo MeHto npubopa Bbibepute TUN

cetm IT (cm. n.2.2.1).

& ‘ Mpu Bbib6ope ceTh IT GYHKLMA CEHCOPHOrO 31E€KTPOAA HE aKTUBHaA.

i

MogKnumMTe N3MepuUTesib COrAACHO CXeme:

® B Cny4vae Hann4yumaA €MKOCTHDbIX

Napa3snTHbIX cBAazei.
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(I

RCD

e B C/lyd4ae BO3MOMKHOCTU MOAKAOYEHUSA
PE npubopa nepepq Y30.

MpoBeante n3amepeHus cornacHo n.3.6. lanasoH paboyero HanpsaxxeHus 95...270 B.

3.7 HU3MepeHHe COIPOTUBJIEHUSA U30JTALNU

Mepen NoAKNOYEHNEM U3MEPUTENA K 0OBEKTY, ybeauTech B OTCYTCTBME Ha HEM HanpsasKeHus!
Bxoa Riso M3MepuTens UMeeT 3NeKTPOHHYO 3allMUTy OT MepeHanpsxeHua (Hanpumep, Ha
cny4yali noacoeAMHEHUA K Lienu nog HanpsxeHuem) ao 440 B RMS Ha Bpemsa a0 60 ceKyHA.

3.7.1 U3MmepeHue CONPOTUBJIEHUS U30JIALUU ABYXNIPOBOJHBIM METOJ0M

Gon vt

£

(¥
® N
RS

A MEM o

'::'o" olloe

R1so
MoToEal

Riso=---

MIM=18,88M0

Un=288E

aala) EbIECF HAMPAREHHA Un |

SEE
1B8E
@ Z50E
[# Seee
16EEE
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YcraHosuTe NOBOPOTHbI nepekntoyatenb
peXxnmoB paboTbl B nonoxeHue Riso.

Haskmute knasuwy F1 [ Un | ana Bbibopa
3HAQUEHUA U3MEPUTENBHOTO HANPAKEHUA.

Knasuwamm a un W ycTraHoBUTE Tpebyemoe
3HauYeHne U3MEepUTENbHOr0  Hanpsa)KeHna wn
noaTtsepaunTte Bblibop Haxkatnem Knasuwn ENTER.



Fiso
m LARTO=& MIMIMALHA |
E.BE
FEIE] L]
[ ki | H | G |

MoToeal

Riso=---

MIM=18,88M2
Up=SEEE
ETART] Hati-1e | fhTee| B

[ ] B iier ][ oo

Frso
=g {=1=1x1]

U:|:5|:| 5255
Riso=201M

. 2812.16.16
MIN=16, &M o
Un-500E

ETART] Hati-11e

EEws el

Haxkmute knasuwy F3 ONA YCTaHOBKMU
Ammnta (MMHUMaNbHOTO CONPOTUBNEHMA).

Knaswamn 4Py a w Bbl6epuTe MUHUMaNbHOE

aonyctnmoe 3Ha4yeHune conpotmneBneHunnA n

euHnLbl pasmepHocTu n Haxkmnte ENTER.

Haxmute KnasuLLy F4 ana
NoATBEPXKAEHUA.
Hagnuce TFOTOBO Ha pgucnaee roBoput O

rOTOBHOCTM NpMbopa K U3MEPEHMIO.

3HayeHun HanpAaxeHuA OTO6pa)KeHbI Ha Aucnnee.

MoAaknouMTe NpoBoAa K M3MEPUTENt0 COrNacHo
PUCYHKY.

Haxkmute u yaepxusaiite knasmwy START.

U3mepeHne BbINO/IHAETCA B HenpepbiBHOM

pexnme, NOKa yaepXmnBaetTca Kaasuila.

Ona npoaonkeHua namepeHmna HaXxXmuTe KnasuLly
ENTER, yzeprkmBaa HaxaTtoil Knasuwy START.
Haxkmute Knasuwy START noBTOPHO,  4TO6bI

OCTaHOBUTb U3MepeHune.

PesynbTaT nsmepeHus.

Bo Bpema unsmepeHUA CONPOTUBNAEHMA U3ONALMM HA LWYyNax M3IMepUTesibHbIX MNpPOBOAOB

npubopa MPI-530/MPI-530-IT npucyTcTByeT onacHoe HanpaxeHue Ao 1 KB.

[0 OKOH4YaHMA U3mepeHUnA 3anpeLaeTca OTKAYATb U3MepUTesibHble NPOBOAA UM N3MEHATb

NnoNoXeHne MnOoBOPOTHONO nMnepekatvaTena pexmnmos pa6OTbI.

MpeHebpexkeHne AaHHOM

peKomer,aumeﬁ MOXEeT BbI3BaTb MOpPa*eHne 3SNEKTPUYEeCKMM HanpAaxXeHnem wu aenaet

HEBO3MOXHbIM CHATME C O0b6bekTa U3MepeHna 3SNEKTPUYECKOro 3apAga nocne OKOHYaHuA
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naImepeHua.

[o Tex nop, Noka MameputenbHoe HanpsaxeHuwe He gocturaet 90% OT YCTAHOBAEHHOro 3HadeHus (a
TaKXe npu npesbiweHnn 110%) nsmeputenb M3LaéT HENPeEpPbIBHbIA 3BYKOBOM CUTHA.

Mocne oKoOHYaHMA M3MepeHUs NPUBOP aBTOMATUYECKU paspaKaeT EMKOCTb MU3MePAEMOro Kabens yepes
BHyTpeHHee coeauHeHue 3axmmos RISO+ n RISO- conpoTtusneHnem 100 KOm.

Bo3MOKHble co0bLeHMA, OTobparkaemble Ha IKpaHe U3mepuTensa:

A Hanunune nameputenbHOro HanpaXXeHus Ha BbIXOAHbIX Ppa3bEeMax U3MepuTens.
yMm! Ha o6bekTe uW3mepeHUAa NPUCYTCTBYET HanpsaxeHue wWyma. WM3mepeHue
NPOAO/IKUTCA, HO MOXKET NOABUTLCA AOMNONAHUTEbHASA MOrPELIHOCTD.
MpeBbiWeHO 3HaYeHWe MaKCMManbHOro Toka. OTobparkeHwe coobuieHMA BO
BpEMA M3MEPEHMA CONPOBOXKAAETCA MPOAO/IKUTENbHBIM 3BYKOBbIM CUTHA/MIOM.
NPEAEN TOKA!

Ecan coo6u1,eHv1e 0To6pa>+<aeTcn nocne wm3amepeHunAa, TO 3TO O3Ha4aeT, 4To

pe3ynbTaT 6bl1 NoAyYeH Npu paboTe Ha Npeaene HanpPAXKeHus.

3.7.2 U3MepeHue cONnpoTHUBIAeHUA U30/A1 1M ¢ noMombio UNI-Schuko (WS-03 u WS-04)

Gax amo o

(¥

R, YcraHosute NOBOPOTHbI nepekntoyatenb
pexXnmoB paboTbl B nonoxeHue Riso.

MNoakntoumte Kabenb WS-03 nan WS-04 c cetesoi
Bunkon UNI-Schuko.

Usameputeno dBTOMaATUYECKH onpegennt
noaKNK4YeHNe aganTtepa u OTO6paBMT CMMBO Ha

aucnnee.

Haxmute knasumwy F1 [ Uy | ana Bbibopa
M3MEPUTENbHOTO HanpaxeHua Uy.

R1sa :

Gotowul EEE Haxmute knasuwy F2 Aans  Bbibopa
=== U yepepgoBaHua nposogos: L, PE, N uan N, PE, L nan

L-FE=——-
=--- + .
@ Unopmen L+N, PE

HIM=18,88M0 Haxkmute knasuwy F3 [BPEMA| Ans  Bbibopa

(el il Un=5@84 BPEMeHU OAHOro U3MepeHUs.

Fomiar- 4 ¥ Ligbierz

[ U [[ TRve |[ CzAs || PoMOC | KnaBuwamu a 1 W BbifenuTe COOTBETCTBYIOLLMI

MYHKT W NoaTBepauTe BblOOp HaxKaTUeM KnasuLLK
ENTER.
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MpumeuaHue:

Ecan 1M3BecCTHO, YTO B PO3eTKE M3MEHEHO MOoAKAoYeHne nposogHMKos L u N, To nocne Haxkatma F2

MOXHO BblbpaTb Hy»KHoe udepeposBaHue (N)(PE)(L), uTobbl npubop nNpaBuAbLHO BblJan Pe3ynbTaTbl

M3MEepEeHU.

MpumevaHue:

Pexkum (L+N)(PE) Bbi3biBaeT KOPOTKOE 3aMblKaHMe NpoBoaoB L u N B TecTupyemoli poseTke.

R1so

Gotowg!

Up-pe=-—-

MIN=18,88H0
e, e Un=S@ay
Paomiar 4 ¢ Labierz

Rrsn

([P WARTOSE MINIMALNA

16,88

G |WEEEEEEEEELE

| ki | F || Bi

O Wubierz i [EZE] Lujd#

-

11 ]|

U -pe=-—

@ T

Ona Bblbopa BTOPON rpynnbl MNapaMeTpoB

MCNoNb3yNTe KNaBmLK ).

Haxkmute knasuwy F3 ONA YCTaHOBKMU

MWHMMANIbHOTO CONPOTUBNAEHNA.

Knasuwamn Py a « BblbepuTe MMHMMaNbHOE
[OMNYyCTUMOE  3HaYeHue  COMpOTUBAEHMUA 7
eunHnLbl pasmepHocTu n Haxkmnte ENTER.

Haxmute KnasuLLy F4 ana

NoATBEPXKAEHUA.

MNoakntoumnte Kabenb WS-03 wam WS-04 K
NnpoBepsAeMOon PO3eTKE.

[Ona Hayana M3MEpPeHWa HaxXmuTe KaasuLly
START.

Bo Bpemsa u3MepeHMs oOTOBpaKaeTcA CUMMBON
M3MEpPSEeMoro  COMPOTMB/AEHMA U MOJIOCKA
WMHAMKaTOpa TeKyLlero npouecca.

HMXXHAA nNonocka nokasbiBaeT % OT BpemMeHu
BbIMNO/IHEHWNA BCErO U3IMEPEHMUA.
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R1so

=47, 9MQ
U -pe=525B
_ggg::g Un-pe=S29E
MIF=18@,8H0
Nz N i Un=S80E
Hzm-1e 4 ¥ Bul
[ Un ][ PEWMH || EBPEMA || noMOWE |
MpumeuaHue:

MpumevaHuns 1 cooblleHMsA Takne XKe, Kak B n.3.7.1.

PesynbTaTbl UI3MeEpPEHUs.

3.7.3 U3MmepeHUe CONPOTUBJIEHUS U30IALUHU C IOMOUIbI0 aganTepa AutolSO-1000c

Gax amo o

i -
@ i .
R R

. Q} , MEM m

®

Adapter
AutolSO
1000c

Ui-n =—-
ULi-pE=-—-

Un-pe =-—-

MIN=1686,8M0
AutolS0-1000C Un=5@0Y
Fomiar
Lo ]

1 F lyhi

rz

| czms

|

TRYE || PomOC ]

48

YcraHosuTe NOBOPOTHbI nepekntoyatenb

peXnmoB paboTbl B nonoxeHue Riso.

MogkntoumTte agantep AutolSO-1000c.

Usameputennb dBTOMaATUYECKU onpegenvnt
noaKNK4YeHne agantepa m OTO6paBMT CMMBO Ha

aucnnee.

Haxmute knasmwy F1 [ Uy | ana Bbibopa

M3MepuUTenbHOro HanpaxkeHna Uy.

Haxmute knasuwy F2 Ans sbibopa Tvna
Kabens (3-, 4- nAn 5-NpPoBOAHbIN).

Haxmute Kknasuwy F3 [BPEMA| ans  Bblbopa
BpeMeHU 04HOT0 U3MEpPEHMUA.

Mcnonb3ya Knasvwn a U W, ycTaHOBUTE
HeobxoaMmble napameTpbl M noaTBepauTe

Haxatmnem Knasmwu ENTER.



MIM=186,8M0

AutolS0-1000C Un=5eey
Fomiar 4 k¥ Llghier=z

Upi-Lg=——-

Ui z=——-

U z-Lz=——-

I I

I

WARTOSE MIMIMALHA |

166.8

MEIEME

EEIEELE

ke | wa |

A8
Upi-Lg=——-
ULi-pzz-—-

ULg-Lz=——-

MIN-1B88G0
HutolS0-1000C Un=18@a"
Pomiar 4 ¥ Ligbierz
[ un |[ TRYE |[ czAs ][ POMOC |
Adapter

AutolSO
1000c

Brso: Przewsd S

=6,926GQ
=8,636GQ2
=8,806G

MIM=1.801G5
AutolS0-1000C
lipizz

Un=18@6Y
Lhaidz

o 1.OEGD
U 1- z=1858Y

U g ==1851Y
U z- ==1851Y

[ [ [ e | e

Ana

MCNoNb3yMNTe KNaBumLK ).

Haxkmute knasuwy F3 ONA YCTaHOBKMU

MWHMMANbHOIO CONPOTUBNAEHNA.

BblbOpa BTOPON rpynnbl  NapamMeTpoB

Knasuwamu ‘ } nawvw Bbl6epMTe MWHUMaIbHOEe

aonycrtunmoe 3Ha4yeHune conpotmneneHunnA n

eauHuLbl pasmepHocTu n HaxkmnTe ENTER.

Haxmute KnasuLLy F4 ana
NoATBEPXKAEHUA.
Hagnuce TFOTOBO Ha pgucnaee roBoput O

rOTOBHOCTM NpMbopa K U3MEPEHMIO.

3HayeHuA HanpAaxeHuA OTO6pa)KeHbI Ha Aucnnee.

Moakntounte aganrep AutolSO-1000c K

TecTupyemomy Kabento.

[na Havana M3MEepeHUa HaXMuTe Kaasully
START.

CHayana BbINOAHAETCA NPOBEPKA HaNpPAMKeHUn
Ha OoTAe/bHbIX Napax NpoBoAos. B caydae, Koraa
noboe U3 HanpsaKeHW NPeBbICUT AONYCTUMOE,
oTO6paKaeTcA CUMBOA 3TOFO HaNPAMKeHUA C «!»
(Hanpumep, Un-pe!), @ U3mepeHme npepbiBaeTcs.

PesynbTaTbl U3MeEpPEHUs.
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F1so: Npoon-3

-6,56G0
-9,23GQ
-7.68G0

MIM=1,8EE0
AutolS0-1000C Ur=SE58E
Fanuc: 2

26813.18.18
32T

] [ [ oo ][ oo

MpumeuaHue:

MpumevaHuns 1 coobleHMsa Takne Ke, Kak B n.3.7.1.

C nomouwpto Knasuw F3 n F4

nepenmncTbiBaloT oTobparkaemble rpynnbi
pe3ynbTaTos.

3.7.4 IIpoBepKa paG0oTOCNOCOGHOCTH U3MEPHUTEJIA C MOMOLIbI0 CUMYJIATOpa Ka6east CK-1

CumynsaTtop Kabena CK-1 npegHasHayeH 41a MOAEANPOBAHUA CONPOTUBAEHUA U30AALUU XKUA CUNOBOrO

Kabena.

MpoBepka paboToCNOCO6HOCTM N3MEPUTENA He ABNAETCA 0653aTe/IbHOMN.

C Cumynatop Kabensa MOXKeT NpUMeHATbCA Ans 6bicTpoi npoBepKM paboTtocnocobHocTH

npm6opa B pexXunme unsmepeHumAa conpotmsBaeHna wmsonaunmm m He 3aMeHAeT nposeaeHuA

nepuoanYeckoin NoBepKHu.

Gae a0 5,

[L¥

MNoToEal

Riso=---

MIN=18,88M0

Un=288E

m EHEOP HAMPAKEHHA Uy

SEE
188E

@ Z50E

[# SeeE
16EEE

50

YcraHoBsuTe NOBOPOTHbI nepekntoyatenb
peXxnmoBs paboTbl B nonoxeHue Riso.

Haxmute knasuwy F1 [ un | pgna Bbibopa
3HaYEHMA U3MEPUTENBHOTO HaNPAXKEHUA.

Knasuwamm a u W ycTaHoBUTE Tpebyemoe
3HauYeHne U3MEepUTENbHOr0  Hanpsa)KeHna wn
noaTtsepaunTte BblIbop Haxkatnem Knasuwn ENTER.



Frso
=g {=]=lx1]

Risg=-- Hagnuce TFOTOBO Ha paucnnee roBoput o
roToBHOCTV Npnbopa K UsmepeHuio.

MIM=18,88M0
Ur-SEEE 3HayeHuA HanpAaxeHuA OTO6pa)KeHbI Ha Aucnnee.
=

MoAkAoYMTE NPOBOAA K M3MEPUTENID COrAacHo
PUCYHKY.

Haxkmute u yaepxusaiite knasmwy START.

U3mepeHne BblINO/HAETCA B HenpepbiBHOM
pexnme, NOKa yaepXmnBaetTca Kaasulla.

[Na NpoaonKeHma U3MEPEHUA HAXKMUTE KNasuLly

ENTER, yzepkmBaa HakaTon Knasuwy START.
Haxkmute knasmwy START nNOBTOpPHO,  4TOObI
OCTaHOBUTb U3MepeHue.

MoToeol iyl

Urs0=52358
R 201MO Mocne OKOHYaHUA M3mMepeHunn CpaBHUTE
@ 150 pe3ynbTaT Ha Aucnaee C  BbICTaBAEHHbIM
. CIERES 3Ha4YeHnem cmmynAaTopa CK-1 cornacHo

MIN=18,88M0 Baps 3
Up=Se6E ' cobpaHHOl cxeme.
ETAET] Hat-1e |

(o I [ e | oo |

3.8 HHu3KOBOJIbTHOE U3MepeHUe CONPOTUBJIEHUSA

3.8.1 U3MepeHHe CONPOTHBJEHUSA KOHTAKTHBIX CO€JUHEHHMH 3a3eMJISIOIIUX, 3al{UTHBIX
NPOBOJHUKOB U IPOBOJAHUKOB CUCTEMb] YPABHUBAHUA IOTEHIMAJIOB TOKOM 200 MA

Gax amo o

YcTtaHoBUTE NOBOPOTHbIM nepekntoyatens
pexnmos paboTbl B nonoxeHune Rx Rizooma.
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Gotowg!

R:>19990

[ TRvE

 [Forozero [ [ Poro: |

EHIEOP FERHHA |

Rx
& Rcontt2000MA

ry . . —
¥ Wghierz  [EHTER] Lipizz Llgjd=

Rronr T 288mA
Gotowy!
R=--
MAK=2,560
Fomiar
[ TRYE | [AUTOZERD|| LIMIT || FOMOC |

Haxmute knasuwy F1 ans Bblbopa

pexnma namepeHuAa.

Mcnonb3ya KnasBuM a U W, gbibepuTe NYHKT

Rcont £200mMA 1 noaTBepauTe HaXKaTUeM KNaBuLLm
ENTER.

Haxkmute knasuwy F3 ONA YCTaHOBKMU

MaKCMMa/ZIbHOIro conpotuneaeHunA.

Knasmwamu € P u a Bblbepute

MaKCcuMMmanbHoe aonyctnmoe 3HayeHue

conpoTtueneHna n Haxkmute ENTER.

Haxmute KnasuLLy F4 ans

NoATBEPXKAEHUA.

Hagnuce TFOTOBO Ha Agucnnee rosoput O

roTOBHOCTM NPMBOpa K U3MepPEHMIO.
MNoacoeanHuTe n3mepuTenb K

npoBepaemomy 06beKTy.

M3mepeHne HaYHETCA aBTOMATUYECKMU.



Rront2B88MA
MoToeal

Fir=8,168 Pe3ynbTaTbl U3amepeHums.

R=0,18Q

Haxkmute Knasmwy START pgna Hayana
MRKC=2 560 29}-%;%%15 cnepyouwero  usmepeHua  6e3  OTKAOYEHUS

N3mMepuTesibHbIX NPOBOAOB OT obbeKTa.

Ham-1e
[ PEWHM | [AUTDZERO | [ MPEAEN || noMOWE |

CoobuweHne «HanpaxeHue Ha o6beKkTte!», MHOPMUPYET O TOM, YTO UCCAeAyeMbli 06BEKT
& HaxogMTCA noa HanpsxeHvem. WM3mepeHue 6a0KupyeTca. HemeaneHHO OTKAoUUTE

n3mMepuTenb ot obbekTal

Bo3MOKHble coobLeHnA, OTobparkaemble Ha gucnaee UsmepuTensa:
Ha 06beKTe M3mepeHmMa NPUCYTCTBYET HanpsiXKeHue Wyma. M3mepeHmne Npoao/IxKnTca, Ho

wym!
MOXeT No0ABUTbCA A0NONHUTE/NIbHAA NOrpewHOCTb, YKa3daHHaA B TEXHUYECKUX AaHHbIX.

3.8.2 U3MmepeHHe aKTUBHOI'O CONIPOTHUBJIEHUA

Gae a0 5,

(¥

@ R YcTaHoBuUTe NOBOPOTHbI nepekatoyaTens
pexumoB paboTbl B nonoxeHne Ry Rizooma.
Reso
L e
with, (20080

Gotawg!

R=--- Haxkmute Knasuwy F1 ana  Bbibopa

pexnma namepeHuAa.
MAX=2.5680

Pomiar Ozt wanik:
TRYE | [AUTOZERO] | LIMIT || PonOC |

R WYEOR TRYEU |
@ & Rx Mcnonb3ya knasmmn a n w, goibepute nyHKT Rx
Rcont:200mA n noateepauTe HakaTmem knasuiwm ENTER.
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Mogkntoyaem u3MepuTesb K 0OBEKTY
M3MepeHui.

M3mepeHne HaYHETCA aBTOMATUYECKMU.

Gotowg!

@ Rh‘.=14,5ﬂ Pe3ynbTaTbl U3aMmepeHums.

[7re_] [rumozeso] [N [ Poro: |

MpumeuaHue:
MpumedaHuns 1 coobleHMsa Takne Ke, Kak B n.3.8.1.

3.8.3 KomneHcanus CONPOTUBJIEHUA U3MEPUTE/IBHBIX MPOBOAOB (KaJIMGPOBKa)

[ns ycTpaHeHUs BAUAHUA CONPOTUBAEHNA U3MEPUTENbHLIX NPOBOAOB Ha Pe3y/bTaT U3MEPEHWNSA MOXKHO
BbINOJ/IHUTb KOMNEHcauUuto (aBToMaTUyYecKkoe 0bHyeHKne). C aTol uenbio pexknmbl Rx M Rizgoma COAEPKAT
¢yHKumio AUTOZERO.

Ronr £2868mA
Gotowyl
@ R Haxmnte Knasuwy F2 ana  Bblbopa
pexxnuma nsmepeHwus.
MAX=2.580
Fomiar Ost.wanik:
[ TRve |[AUTOZEROD|| LIMIT ][ FOMOC |

F Autozero

MoToeal

1.1A KOMAEHS AU MK CONPOTHENSHKMA
@ HEMEpHMTENeHEE APOEDAHHEQE,

ZFAKOPOTHTE M KOHLLE Cne,u,yMTe UHCTPYKUMAM Ha 3KpaHe Ancnaea.
HHafHHTE .

Ana KOmMneHcauunun conpotmneBneHunnA
N3MepuTesibHbIX MPOoBOAOB 3aMKHUTE
X Wynbl, a 3aTeéM Ha*XMUTe KNaBully
START
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Fconr £ Z20EmA z
Gotowwg! A= AUTOZERD [ECRERSTEI

Ha pgucnnee nossutca Haanuce AUTOZERO,
cBMaeTenbCTByoWas 06 ycnewHom BbINOAHEHUM

MAK=2,580 KaﬂM6pOBKM N3MepPUTENbHbLIX MPOBOAOB.

Pomizr Oztawgnik
[ TRvE ||AuToZERD|[ LiMIT || POMOC ]

[na Toro 4to6bl OTMEHUTb KOMMEHCALMIO COMPOTUBAEHUA MPOBOAOB (BEPHYTLCA K 3aBOACKOM

@ KanMBpOBKE), HYXHO BbIMNOJAHWUTL OMWCAHHYIO Bbllle npoueaypy C  Pa3sOMKHYTbIMM
N3MepMUTeIbHbIMM MPOBOAAMM.

3.9 IIpoBepka nmoc/jen0BaTe/JIbHOCTH YepeaoBaHus ¢pa3

Uon Ao o

b

YcraHoBsuTe NOBOPOTHbI nepekntoyatenb

u
.
pPeKMMOB PaboTbl B NONOKEHNE W iy V.

e S ) HaxkmuTe knasuwy F1[PEXUM].
- O
@ Ncnonb3ya  Knasuwm < y >, BblbepuTe
NHKCHETF EFAWEHHE | | YEFEAOERHHE
JEMIATENA =t YEPEOOBAHUE ®A3 u noaTrsepAnTe HaxKatuem

Knasuwun ENTER.

Kaolejnosd faz
L||_1-|_z =61
UL g-==8,1%
U g-L==8,1%

M3mepuTenb rotos AnsA NpoBEpPKM.

(reve ) [ [ [_Foro: |
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L1

== rep [

YepenoEaHKe tas

U i-Lz=d11E

U - ==412E
U z-L==411E

[remr ) [ [ [ oo |

L2

L3

N

PE
MogKnumnTe namepuTtenb K CeTU COracHo
cxeme.

OTobparkeHua Ha gucnnee:

UL1-12 — NMHEHbIe HanpsXKeHus.

— MHAMKauMA Hanuuma das.

3.9.1 IIpoBepKa HanpaBJ/IEHUA BpallleHUd ABUraTe s

56

Uon Ao o

e
o

NHECHETP EPAWEHHE
AEHMATENA

b

~

YEFELDEBARHHE
PAZ

Wircwanie silnika

(7o ) [ (R [ ore: |

YcTaHoBuTe NMOBOPOTHbIM nepexatoyaTtens
u
L
peKnMmMoB paboTbl B NONOKEHUE W iy V.

HaskmuTe Knasuwy F1[PEXUMI.

Mcnonb3ya Knasumwm 4y ’, BblbepuTe BPALLEHUE
ABUTATENIA n nogTteepamTe HaxKaTuem Kaasuun
ENTER.

M3mepuTenb rotos AnsA NpoBEpPKM.



HanpasaeHunn.

BpauweHue no YyacoBol
Wy=a,5

U=, 34
=3, 34

CTpenKke: NOAKNOYEeHWe K
Knemmam L1, L2, L3 aBuraTensa
cooTBeTCcTBYOWMX a3 L1, L2,
L3, npvBeseT K BpaLLEHUIO

Asuratena B TOM nFAaMAAa

[ Pemn | ] [ [ navok |

HanpasBAeHMM, B KOTOPOM bbin
NOBEPHYT Baj B XO4e TecTa.

NposepHunTe  Ban

MpumeuaHue:

MoaKAumMTE N3MEPUTESb K CETM COMNTaCHO CXeMe.

Asuratena B HY>XHOM

BpalwieHne npoTMB YacoBOW
CTPENKU: NOAKAKYEHNE K
Knemmam L1, L2, L3 aBuratens
cooTBeTCcTBYOWMX ¢da3 L1, L2,
L3, npuBeder K BpaLLEHUIO
ABUraTena B Hanpas/eHUM,
obpaTHOM TOMYy, B KOTOPOM
6bln1 NOBEpPHYT Ban B Xoje
TecTa.

[ABuKeHne He NOAKNOYEHHbIMU U3MEPUTESIbHbIMU MPOBOLAMM MOXKET UHAYLUMPOBATL HanpAXKeHue,

KOTOpOE MOKaXKeT NOXHOoe HanpasseHue BpaweHua. He p,eraﬁTe nameputenbHbiMn nNposogamun BO

BpemaA 3TOoro TecTta.

3.9.2 HsmepeHUe OCBELIEHHOCTHU

Uon Ao o

b

R

Reo

E=H,88fc

M= )
* OCBeLLEHHOCTY.

ENTER] LIpis=

[reve ) I L [ Fooc

YcraHosuTe NOBOPOTHbI nepeknto4aTesb

u
/Ll\

L_L

pexKnMmMoB paboTbl B NONOKEHUE W iy V.

MNoakntoumTe agantep LP1 (poTonpnémHuk).

M3mepuTenb NepeKkntounTca B PeXUM U3MepPeHnn
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) pEHKMa

NHUECHETP EPAWEHHE YEFELOBRHHE

AEHMATENA PAZ

Luksaomierz

%%3 LWARTOSE MIMIMALMA |

WEEEEBEEEELE

| Is¢ || ki ]

b . .
4__} llgbier=z ENTEFR] LIpis=

] [ oo [ o

NukcrHeTp
E=635Ix
MIM=SEE]
ZanMcaTe

I [ Pt | [ oo |

3.10 Perucrparop

58

i TRVEY REJESTRATORA |
LLP.0.S.50.f acosg.FF
Lf
I

Harmoniczne (THOD
IE U.II.IP.ID.IS.-SH.lf.lDDS'P.-PF.IHaPITI. [(THD

HaskmuTe Knasuwy F1[PEXUMI.

Mcnonb3ya Knasuwmn 4y ’, BbibepuTe JIOKCMETP
M noaTsepaute Haxatnem kKnasmwu ENTER.

Haxkmute knasuwy F3 ONA YCTaHOBKMU

MWHUMa/IbHOMN OCBELLLEHHOCTMH.

Knasuwamum < } n a V¥ BBeaguTe 3HayeHue

OCBEWEHHOCTM W eAMHULBI  PasMEpPHOCTU U
HaxxmuTe ENTER.
Haxmute KnasuLLy F4 ana
noATBEPXAEHNA.

Nocne nomeweHua agantep LP1 Ha mecTO
M3MEepeHmnn, CYUTaNTe pesynbTar.

YcraHoBsuTe NOBOPOTHbI nepeknto4aTesb

perMmoB paboTbl B nonoxkeHne LOGGER.

Haxmute knasuwy F1 ana  ebibopa

napameTpoB perncrpaumm.

Bbibepute KnasuwWammM a M w  Habop
napameTpoB ANA PerucTpauuMn u noatsepauTe

Haxatnem Knasmwu ENTER.



PerncTpaTtop

IDE@ MAPAMETFb PEMMCTRALHH |
IHCKPETHZALHA tr ZAMEF i
1c E 2c 3c @
4c Sc tee | 168 |
EFEFA BE:03:28 €]

tp=2s

u
I
f
c
Fl
P
v
=]
S

n=180 = BE:03:2A
Fejestruj

1 ¥ llgyhierz ENTER] llpisz

TRYE

[[ czrs || O ][ FOmOC |

Llgbdr tupu o | pomiar

= C-3
C-b
F1.F-2,F-3

Haxmute Knasuwy F2 BPEMA, 4TOGbl 3aaaTb
nepuoa, ANCKPeTn3aLUmMmn n KoanM4ecTso OTCYETOB.

Mcnonb3ya Knasuwmn <> n ENTER ycraHoBuTe
nepuoga, AUCKpeTnsaLum.

Ncnonb3ya Knasuwim > nepenauTe K BblboOpy
KO/MYecTBa OTCYETOB, KjaBUWaAMKN A& W
YCTaHOBUTE  KOJIMYECTBO OTCYETOB — Bpems
perucTpaummn paccynTbiBaeTcA Ha OCHOBE nepuoaa
ANCKPETU3aLMU M KONNYECTBA OTCYETOB.

Ha*kmuTte Knasuwy F4 ONA noaTeepKaeHnA
M nepexoay K cneaytowmm napameTpam.

Ncnonb3yite Knasuwu 4 ) AN HaBUraumm no
cTpoke MEHKO. Haxkmute knasuwy F3 ansa
BblbOpa TUNa TOKOBbIX KAeLlen.

Mcnonb3ya KNasuWM a W W, ycTaHOBUTE

HeobXxoAMMbI  TMN  TOKOBbIX  KJaewehn u

noarsepante Haxatuem knasmwmn ENTER.
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a)

BapuaHT NogkMoYeHMA TOKOERIX KNEei

tp=2= n=180
CTapT

t= B8:83:28

THOu=2.35%
Unoz =S.4Y
5 Upoz =28
5] 5 I | I LLIL., o
tp=2sz n=18a {= 08832268 :
Rejestruj d:* Wubierz Wpisz
[ TRve ][ czAs || #Ekran || Ekrare |

=0@,8H=
291 gogp=1,86
FF =897
=421
=2uar
=44WAH

MogKknoumTe wu3MepuTenb COriacHoO
cxeme.

C nomouwpbto Knasuw F3 n F4

nepenancrbiBatoT

oTobparkaemble rpynnbi

pes3ynbTaTos:
U, L

P,Q,S.
MapmoHuku U.
FapmoHuKku 1.

HaXknmaa Knasuwn 4 ¥ npu usobparkeHuu

rapMOHMWK, MOMHO BblbpaTb Homep

rapMOHMKM, 3HAYEHUsI KOTOpOM OTobparkatoTcsa B
npaBon YacTu aucnnes.

knasuwy  START  pana  Havana

peructpauum.

[Ons Toro, ytobbl M3bexaTb HEOAHO3HAYHOCTM B PacyéTe MOLIHOCTK, Kaellm Heobxoammo

YCTaHaB/IMBaATb TaK, 4YTObObI HaxogAalwmeca Ha HUX CTpelkKK1, YKa3bliBa/in B CTOPOHY Halrpysku.



Bo Bpemsa peructpaumm aucnaei otobpaxkaeT TONbKO TO M306paxkeHuWe, KoTopoe 6bl10 Ha HEM B
MOMEHT Hayana perucrTpaummn.

M3-3a 3KOHOMWUWU 3HEPTUK U3MepuTenb oTobpaxkaeT WHpopmauuio B TedeHue 30 ceK. OT Hadyana
peructpauun, 3aTem NepexoauT B PeXMm sHeprocbeperkeHusa (AMcnaeit noraweH, Kaxayl cexkyHay
mMuraeT 3enéHblil ceeToamos,). MpobyKaeHne U3 «CNALWEro» pPexnuma npoucxoamT Npu HaxaTnm noboi
KNaBuLLK.

4 IIAMATD

4.1 OpraHusanus NnamaTH

MamATb ANA XpaHEHUs pPe3ynbTaToB U3MEpPEeHU UMeeT APEeBOBUAHYIO CTPYKTYPY (PUCYHOK HUXKe).
Monb3oBaTenb WMEET BO3MOXHOCTb 3anucbiBaTb JAaHHble Ans 10 o6beKkToB. [Ns  Kaxkaoro
06beKTa/KNMEeHTa MOMKHO CO34aTb MaKCMMaibHO 999 06beKTOB, B KOTOPbIe MOXHO 3anucatb A0 TPEX
ypoBHel noaobbekTos, No 999 noaobbeKTa ANA KarKAoro ypoBHsA. B Kaxaom obbekTe U noaobbekrte
MOXHO COXpaHUTb A0 999 pe3ybTaTOB U3MEPEHWIA.

Pasmep namsaTtu HanaraeT orpaHuyeHuA. MamATb MO3BONAET OAHOBPEMEHHYI 3anmncb 10 NOAHbIX
OMMCaHUI KNMEHTOB, a TaKXXe MUHUMYM: Habopbl pe3yibTaToB namepeHuii ana 10000 ToueKk M3mepeHus
1 10000 MMEH Touek mamepeHus, 999 onucaHnn ans obbekToB, 999 onmncaHUin ANs NOAO06BHEKTOB U
3aMomMMHaHMe CO34aHHbIX CXeM 3TUX 06beKToB. Kpome Toro, Ao 99 3anuceit pacliMpeHo MecTo B CMCKe
MMEH (cnuncok Bbibopa).

4.1.1 Buapl IJIaBHbIX OKOH B pe€XKHUMe 3alUCU U3MepeHU

FnaBHoOe OKHO KaTanoros

CTpoKa c umeHem O6bem cBO60AHOM NAMATK:
KAveHTa /naHens BCe 3alTpuxoBaHo - 100 %,
NoKanusaumm ecnv MHWUA HeT - 0 %

B MEHK

61



62

MNaMAaTe
Elient 1/0biskt

YTonweHHaa pamka MKOHKa obbeKkTa

MOKa3bIBAaET MECTO
Kypcopa 174 @[ z:4 &l [ 574 [éa

(2e) 2 B (oe) 0 @ (ee) 3 &

-

MKoHKa noaobbekTa

MNaHenb c UMeHem

-

14 || [ 2/4 |m| [ 2/ [m||_as4
Gux @ @*B (wx@

0 NoaobErekT

obbekTa nau

nogobbeKTa, a TakKe

B CNlydae HaBegeHuAa

CTpoKa noacKasku \

Kypcopa Ha KAneHTa 1

ero agpecom (ecav oH

6bin BBEAEH)

CoeamHUTENN, YKa3bIBatOLLME HA BO3MOXHOCTb O603HaueHus
nepemeLL,eHna Mexay MKOHKaMu $YHKUMOHANbHbIX
Knasuw

0O61beKT, 6e3 noaobbeKToB

MopsaaKosblt Homep/ /‘, 1/1 |idu|€— Cvmeon obvexra
obuiee yncno 06beKToB @ ]

—T—

CUMBOJ TOYKM U3MEPEHMA U UX KOANYECTBO (A1 AaHHOro o6bekTa)

O61beKT, coaepKawmii nogo6beKTbI

174 |d | & CvMBON 06beKTa Ha cepom doHe
(ee) 2218

CoepguHutenno

Nopo061beKT, He cogepKalmii Apyrnx Nogo06beKTos

MopaakoBbiit Homep/ b 174 |[Fill4— Cvmson nogobbekra

obuiee 4ymcao NoaobbeKToB
Ha 0AHOM ypOBHe

CUMBOJI TOYKM U3MEPEHUA U UX KONNYECTBO (A8 faHHOro Nofo6beKTa)

Nopo061beKT, coaepKawuii cnegyowme nogo6beKTbI

4— CymBON NoaobbekTa Ha cepom GpoHe
By

CoeauHWTENDb (NOABNAETCA NPU NEPEMELLEHWUU KypCopa Ha UKOHKY.)

OKHoO ans penakKTUpoBaHUA KZINEHTA

EHKE EAMeHTa

HASEAHHE [CoH=nCA.
AKTUBHOE none \
FoOrO4 CEMAHKLS L
HHAEKLS 51698 £ Mons gaHHbIX

Al wi. Borynokero 11

NPHHEYAHHA

OKHO ANna BBOAa UMEHU

—

NHpopmaums o <4— (one Ans BBOAA
pexrMme BBOAA
MMEHMU

<4—5kpaHHas KnaBuaTypa



HzMeHEHKE ! :
HAZEBAHHE IEI:-H:an_ |

[na nonyyeHma 3arnaBHbIx OyKB, ycTaHoBUTe Kypcop Ha Shift n HaxkmuTe kKnasumwy ENTER.
[ns Toro 4tobbl NONYYUTL CneumanbHble WPKTbl (MONbCKME) ycTaHoBUTE Kypcop Ha ALT U HakmuTe

knasuwy ENTER.
OKHO 3anucu pe3ynbTaTa uamepeHua
LIpis do pamieci
MopsaakoBbIl
Homep/obuiee
KO/IMYECTBO 3aMMUCaHHbIX
Funkt pomiarowy () 141 [=] Aveek
m lpisz Obiekty
MpumevaHusa:

e B ogHy AYENKY MOXKHO 3anmncaTb pe3ybTaTbl U3MEPEHUN AN5 BCEX U3MEPUTENbHbIX PYHKLUNI;

e 3anucaTb B NamMATb MOXHO TO/IbKO pe3y/bTaTbl U3MepPeHUi, 3anycKkaemblx Knasuweli START (3a
WCKAOYEHNEM aBTOMATUYECKOrO OOHY/IEHMA NPU HU3KOBOJIbBTHOM U3MEPEHWUWN CONPOTUBNEHUA);

e B namatu byaeTr coxpaHAaTbca Habop pe3ynbTaToB (rNaBHbIM U AONOAHUTENbHbIE) AAHHOM
bYHKLMM U3MepPeHUS, 3aZ,aHHbIE NAPaMETPbl, @ TaKXKe A4aTa U BPEMA U3MEPEHUS;

e HesanucaHHble AYEKN HEAOCTYMHbI;

e PekomeHpyeTcA cTepeTb NAMATb MOCAE CYUTLIBAHWMA AAHHbIX UM Nepes, BbINOAHEHWEM HOBOM
CepUM U3MEPEHMI, KOTOPble MOTYT BbITb 3aNMCaHbl B Te e AYENKU, YTO U NpeablayLume.

4.2 3anuch B NaMATb Pe3yJIbTAaTOB U3MEPEHUN

\

@ ENTER Haxkmute knasuwy ENTER nocne 3asepueHwuA
M3MepeHMS.

4.2.1 BgBoj pe3y/ibTaTOB 6€3 paclIMpeHUs CTPYKTYPhbI NaMATH

\

@ o Ha*kmuTte kKnasuwy ENTER ewe pas.
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lIpis do pamieci

EL-HaL-Ls UL-HaL-L

iz E =
: e E Wpisz Ohiekty

[rrzur | R (R

" E16A

Z1-1=0,8750

Ta=128.8R Ix=2632AR

Komdrka zajeta.
Madpizad?

MpumevaHue:

Csob6oaHas auelika A1a AaHHOTO TMMa U3MepeHus.

3aHsTan ayelnka AnAa AaHHOro Thna UaMepeHusa.

Ncnonb3ya Knasuwu A v V, Bblbepute
CBOOOAHYIO AYENKY.

Haxkmute Knasuwy ENTER, u4To6bl CcOXpaHWUTb
pesynbtat wam  ESC, u4TOObI BEpPHYTbCA K

OTOBPAKEHWUIO CTPYKTYPbI NAMATH.

MpY NoNbITKE 3aMMUCK B 3aHATYIO AYEKY NOABUTCA

npeaynpexaeHue.

Haxkmute knasuwy ENTER, uyTobbl nepesanucatb
pesynbTaT uamn ESC, 4Tobbl OTMEHUTB.

B cnydae aBTOMaTMYecKux BbikatodaTene n Y30, BblleyKasaHHOe npeaynperKaeHne noAaBUTCA TaKKe

npy MonbiTKE BBOAA pe3y/abTaTa M3MEPeHUAa [aHHOro BuAa (cocTaBastollen), BbIMOJAHEHHOro Mpu

OPYrOM YCTaHOB/JIEHHOM TOKe lan

nwnn AanAa gpyroro TuNa BblKAKOYaTenAa

(06bluHbIN/C  manoi

3a4€ePKKON/CeNeKTUBHDIN), Yem pe3ynbTaTbl, COXPaHEHHble B 3TOW AYEeMKe HEecMOTpPsA Ha TOo, 4To

npefHasHavyeHHoe AnA 3Toro mecto csoboaHo. Beoa, pe3ynbTaToB U3MEPEHU, BbIMOMHEHHbIX A

Apyroro TvMna BbikaodaTens Y30 uan Toka lan, NpuBeAET K notepe BCeX paHee COXPaHEHHbIX

pPe3ynbTaToB, KacaloLmMXca AaHHOro BbikatodaTens Y30.

4.2.2 PacmiMpeHue CTPYKTYpPblI IaMATH

o pamisc

ZL-HoL-Le U-no-L

()
s Pomizr  E y
[ N
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Haxkmute Knasmwy ESC u4Ttobbl NpUCTYnUTL K

co34aHuto obbeKTa.



Famisd

LgidZ

IEECE _| NOWYE | [ HOUY & |

[T
Elient 1

151 |
o = 11

A_tlgbisrz

Educijaklienta

|i iﬁi- Elient 1

mesto [
kooPoczr [

LILIAGI

SOMEL SA.

MAZWA
HIASTO
KODPOCET. [So-160

H ul. lakulskiego 11

ANULLD | |

Haxnmas Knasuwy A, YCTaHOBUTE Kypcop Ha
KnueHnr 1.

4 >

cnenyowmm KnveHtam (1 - 10).

Mcnonb3ya Knasuwm

nepengute K

Haxkmute Knasuwy F1

MPABKA ans
NPABKA

penakTnpoBaHMA AaHHbIX KINEHTa.

cnonbayiite knasuwn A u ¥ 410661 yeraHosuTs

KYPCOP Ha oTAeNbHbIX CTPOKAX, HAXMMUTE KNasuLy
ENTER gna Bxo4a B pegaktuposaHue.

Ucnonb3yinte Knasuwm 4 AV Aana sbibopa
cumBona (BykBsbl, UMdpbl), a 41 BBOAA HaXKMUTE
knasuwy ENTER.

Haxkatne knasnwm F3 |OTMEHA! ypanser

BBeAEHHble BYKBbl.

HaxkmuTte Knasuwy F4 ONA noaTeepKaeHnA

BBEeAEHHbIX AaHHbIX U BO3BPATY K NYHKTY @

HaxkmuTte kKnasuwy F4 ANA noaTeepKaeHnA

BBEeAEHHbIX AaHHbIX U BO3BPATY K NYHKTY @
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172 Listanazw
1712 Pokdj

[ 2712 Budurek |
312 Rozdzielnia
4,12 Pietra
5/12 Parter ﬁ
E/12 Hala
T/12 Hol
2712 Biuro

Howy ][ usom || EDVCDR [ ok |

Famisd

SOMEL SA..
[ 171 |éa

(o 11
I Budunck

Wyjd#

ZL-HaL-Ls UL-HoL-L

miEE =
: Pomiar lpis=z Ohiskty

[rAzun | ) [

[ corhrd |

Haxunmasa Knasuwy A, YCTaHOBUTE Kypcop Ha

MKOHKe obbekKTa.

Haxkmute  knasmwy F1  |HASBAHUE  ana

penakTnpoBaHMA MMeHU obbekTa.

Beegute nma 06beKTa, Kak B Cny4vyae € AaHHbIMU
KNEeHTa.

MoxHo BOCNO/1b30BaTbCA npegnoxXeHHbim
CMUCKOM, AOCTYMNHbIM NOCAe HaxaTua Knasuwwu F1

CMANCOK.
Haxkmute knasmwy F1 CO3OATb ana toro, 4Tobbl

no6aBnTb oyepeaHoe HasBaHMe B CMUCOK (4o 99

nosuumi), a knasuwy F2 [YOAJNIUTB, uTOGLI

YOa/INTb €ro aIeMeHT.

Haxkmute Knasuwy F4 yTobbl NOATBEPANTD
Ha3BaHMe, KOTOPOE NOABUTCA Ha gucnnee.

Haxkmute Knasmwy ENTER gna nepexoga K Touke
M3MepeHMS.

Haxkmute  knasmwy F1  HASBAHUE  ana
penaKTMPOBAHUA HAa3BAHWUA TOYKN N3MEPEHMUA.

BBOA Ha3BaHWA TOYKM M3MEPEHMA aHANOMMYHO,
KaK U ona nMmeHu obbekTa.

Haxkmute Knasnwy ENTER pans Toro, u4TO6bl
COXPaHUTb pe3y/ibTaT U3MEpPEHUA.



Mpu BBOAE B MamMATb MOXKHO PacMPUTb CTPYKTYPY NamATH, 406aBAAA HOBble 06beKTbl M NoA06bEKTbI B

COOTBETCTBUU C I'IOTpe6HOCTﬂMM .

Famied

SOMEL £.A...

141 |
(e x 12

I Eudunsk

o
!

bierz

Wujdz

[ ) W (105 ][ 08

SOMEL 5.A..
15 éa [ 2z &l 22 aa
Gox1z [| Goxa (ze) B
|]| biskt

Pamied

SOMEL S.A../Budunek

175 [d

ERIES

(2o x 12

@xla @xla

[0 Fodobiskt
- llybier=

[EHTEH] Llpiz=

Lijd

(| [ o0 6, ][00

MpumeyaHusa:

Ona pobaBneHMa HOBOro O0ObBEKTA HaXmute

Knasuwy F4 .

Ona pobaBneHna HoBoro noaobbekTa HaBeauTe
KYPCOP Ha HY)HbIA OBBEKT N HAXMUTE KNaBULLY

F3 [NOWYE]

Ncnonbsya knasuwn F3 u F4 moxHO f06aBnAtb
HOBble 06bEeKTbI 1 NOA06bEKTbI (10 5 ypoBHA).

HoBble 06beKTbl (N0A06BbEKTHI B YPOBHE) A06aBAAIOTCA CnpaBa OT BblAEAEHHOIO Kypcopom ob6bekTa

(nopobbekTa).

Ha ancnnee otobparkaloTca ToNbKO N0oA06BbEKTLI, NpMHaaneKalme K 06bekTy (Nogob6bEKTY), B KOTOPOM

HaxoA4mUTCa Kypcop.

YpaneHue 06BEKTOB U I'IO[],O6'beKTOB BO3MOXHO TOJIbKO B peXXunme npoCMoTpa NaMATuU.

M3meHeHne MmeHmn O6'beKTa, I'IO[J,O6'beKTa NN U3aMepeHnAa BO3MOXKHO B peXXnmme npocmMmoTpa NamaTtu

UNAn Npun exoae B NamMATb Nocsie BbINOTHEHUA U3MEPEHUA.
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4.3 IIpocMoTp ¥ peJaKTUPOBaHHE COAEPKUMOI0 NAMATH

YcraHosuTe NOBOPOTHbI nepeknto4aTesb
peXnMmoB paboTbl B NosoxeHne MEM.

MNamMAaTe

Boibepute knasuwamu € u P> «Mpocmotp u

P
@ MNFPOCHOTE MNPOCHOTE YILANEHHE PEAAKTUPOBAHNE NAMATUY.

HPELARKTOP MAMATH MAMATH

MAMATH FEFMCTPATORA
| | Haxkmute kKnasuwy ENTER gna noareepaeHus.

MNaMAaTe

Klient 1/0biekt

/4 || [ 24 Jéa|[ 24 [éa|[ 474 |éa
(= @ Gw B (=@ (o=@ nogobbvekrte 2 1-ro yposHA.

@ [ 14 [H) [ 2¢4 (@[ 204 (@ 274 [H
@x@ @x@ @xla @x‘l

LA -

MocnepgHee 3aMncCaHHOe namepeHume B

=

Mcnonb3ya Knasuwiu 4 > n A v MOXHO

nepemeLaTbes mexay obbekTamu "

[0 NoacErerT
+rBriBop FanucaTte Ebion, nOAO6'beKTaMV| no CyuwecTsyrowmnm CBA3AM.

HHA I (et [, | [HOBtE 6 |

SOREL 5. A,
Haxxmute Knasuwy F1 MPABKA ansa
174 |éa| [ =4 | [ sr4 aa| [ 44 ]
o x4 xo o || Exe penakTMpoBaHUA UMeHU obbekTa (NoaobbeKkTa).
@ Ona ypaneHns 3Toro obbekTa (nNoaobbekra)
Il Swidnica, ul Uokulskieso 11 BMEcTe CO BCEMM  3aNUCAHHbBIMM B  HEM

1_rliubierz Whajd# pesynbTatamu HaxkmuTe knasuwy F2 YOAJIUTD.
[Eovean | [ vsun | [

MNarMAaTe

- Mocne  BblgeneHna  BblbpaHHOro  ob6beKkTa

(nopobbekTa) HaxkmuTe Knasuwy ENTER.

Homep ToUKM M3mepeHus / obliee KoNMYecTso
TOYEK U3MEpPEHMUA.

Homep u3mepeHus / obluiee KOAMYECTBO BCEX

= e
- Hzt-1e OEBekTH

i | [varmdTe | [ TUMNOB U3MEPEHWI B AlaHHOM TOUKe
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4.4

Ucnonb3yinte Knasuwmn AV ONA nepexoga K Apyrum To4ykam namepeHua. Haxkmute knasuwy F1
MPABKA| 4na peaakTMpoBaHUA UMEHM TOYKU n3MepeHns. Ona yaaneHnsa sTol TOYKM U3mepeHumn
BMECTe CO BCEeMW 3afuCcaHHbIMWM B HeW pesyabTaTamMu Hakmute Knasuwy F2 YOAJIUTD.

, F4 ‘BKPAH }‘ ONs 0TOBparKeHUs Pas/INYHbIX TUMNOB

Mcnonb3yiite knasmwmn knasuw F3 ‘4 3KPAH

pe3ynbTaToB A4aHHOMN TOUYKM.

IIpocMOTp COAEPKMMOro MaMATH perucrpaTopa

YcraHoBsuTe NOBOPOTHbI nepeknto4aTesb
peXXnMmoB paboTbl B NonoxeHne MEM.

MNarMAaTe

Boibepute knasmwamu € u P> «Mpocmotp

namaATK perucrpaTopar.

MNPOCHATP MNPOCHATR YLANEHHE
HFEARKTOF MAMATH MAMATH
MAMATH PECMCTPATOPA

| Haxkmute kKnasuwy ENTER gna noareepaeHus.

Ucnonbaya knasuun < u P>, Boibepute
NPOCMOTP  PEe3yNbTaTOB  pPerucrtpauun  uau

FOMIARY o
REJESTRACIE FOJEDVMCZE OTAE/1IbHbIX U3MEPEHUN.

ZAPISANYCH

HaxkmuTte kKnasuwy ENTER gna noareepaeHus.
1 ¥ llyhierz Akceptuj L jd#

OTaenbHble usmepeHus

Homep nsmepeHus / KONMYECTBO BCEX M3MEPEHUIA.

«—Homep 3kpaHa ¢ pesynbTaTamu / KonnyecTso Bcex

12:34:18 281268517

Poriar Waid® 9KPaHOB C pe3y/ibTaTamu.
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Ncnonb3yite Knasuwwm AV Ana otobparkeHus
pes3ynbTaToB NOC/AEeAYOWMNX U3MEPEHNIA.

AnAa ypaneHua [aHHOrMO M3MepeHuAa BMecTe CO
BCEMMU COXPAHEHHbLIMU pe3yabTaTaMMU HaXMUTe

Knasuwy F1 .

Wcnonbayitte knasuw F3 (¢ SKPAH, F4 PKPAH Y|
ONA  OTOBPaXKeHMA  OTAE/bHbIX  Pe3ynbTaToB
AOaHHOro namepeHuna.

Perucrpauua

Ucnonbays knasuun <A u P>, Buibepurte

perucTpaumio Ans NpocmoTpa.

HaxkmuTte kKnasuwy ENTER gna noareepaeHus.

Homep 3KpaHa c pe3synbTatamu / KOAMYECTBO BCex
3KPaHOB C pe3ynbTaTamu

CTaTucTnyeckue 3Ha4YeHMA HaNPAXKeHUA N TOKa

| Fa pKPAH Y

pesynbTaToB

MUcnonb3yiite knasumwm F3 ‘4 3KPAH

AN OoTOBpa)keHUs  OTAeNbHbIX

[aHHOW pernuctpauuu.

MpM npocMoTpe rapMOHMYECKMX COCTaBAAIOLLMX,
MOKHO wmcnonbaya knasuwu d u >, BbI6paTh
rapMOHUKY W ee 3HayeHMe B MpaBoOW YacTu
Aavcnaes.



4.5 YpaneHue coJep>KUMOro NamAaTHu

YcraHosuTe NOBOPOTHbI nepeknto4aTesb
peXnMmoB paboTbl B NosoxeHne MEM.

MNamMAaTe

Bbibepute Knasuiiamm 4 v P «Ypaneuue

P
@ MNFPOCHOTE MNPOCHOTE YILANEHHE NamaATn».

HPELARKTOP MAMATH MAMATH

MAMATH FEFMCTPATORA
| | Haxkmute kKnasuwy ENTER gna noareepaeHus.

Ucnonbays knasrwn A n >, Bbl6epute yganeHue

COAEPHKMMOro namaATu N3MepeHuit nnm
@ peructpartopa.
YAFANEHHE ¥IANEHHE
MAMATH MAHATH
HAMEPEHH PEFHCTPATOPA

Haxkmute kKnasuwy ENTER gna noareepaeHus.

4 ¥ Brfop MEMMEHKTE Erixon

Czy skasowad

catzg pamisd
Spabie e Mcnonb3ya Knasuwwu s >, Bblbepute OA nnu
HET.

HIE
HaxkmuTte kKnasuwy ENTER gna noareepaeHus.

5 IMEPEJAYA JAHHBIX

5.1 KommiekT 060pyaoBaHMA AJisl pa6G0Thl C KOMOIBIOTEPOM

Ona paboTtbl M3mMepuTena C KomnbioTepom Heobxoaum USB-kabenb unu moaynb Bluetooth u
COOTBETCTBYHOLLLEE NPOrPaMMHOe obecrneyeHune, NocTaBaAemMoe BMecTe ¢ npubopom.

Mmetoweeca nporpammHoe obecrneyeHMe MOMKHO WMCNONb30BaTb ANA paboTbl C  PasivyHbIMM
ycTtponcTeamm npounssoactea SONEL S.A, ocHawéHHbiMK HTepdeicom USB.
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MoapobHyto MHPOPMALMIO MOXKHO NoNy4YnTb y MNponssoantena n AMcTpmbbloTOPOB.
5.2 Ilepepaya aaHHbIX O Ka6eaw USB

e YcTaHOBWUTE NOBOPOTHbIM NepekItoYaTenb pexknMmos paboTbl B nonoxeHne MEM;
o [loagkntounTe Kabenb K USB pasbémy KomnbioTepa n USB pasbémy nsmeputens;

e 3anyctuTe Nporpammy.
5.3 Ilepegaya aaHHbIX npu nomomu Bluetooth

e  BraouuTe PpyHKumto Bluetooth Ha Bawem MK (ecnm 310 BHELWHUI A Moaynb, TO ero HeobxoAUMo
npeABapuUTeNbHO NOAKNIOYNTL K KOMMbloTepy). [JelcTByinTe B COOTBETCTBUM C PYKOBOACTBOM NO
3KcnayaTaumm UCNOAb3YEMOro MOAYNA;

e BKAOUMTE U3BMEPUTE/Ib U YCTAHOBUTE NEpeKtoYdaTeNb pexxnmoB paboTbl B nonoxKeHne MEM;

e Ha lK sonauTte B pexkmum Bluetooth, sBbibepute ycrpoicteo MPI-530/ MPI-530-IT u ycTtaHoBuUTE
coeguHeHue.

e Ecnv nogKntoyeHWe npowso ycrnewHo, TO Ha AUCniee M3MepuTens MNOABUTCA creaytoliee
n3obparkeHue:

e 3anycTtuTe Nporpammy ANA YTeHUA/apXMBUPOBAHNA AaHHbIX U Aasee CleayiTe B COOTBETCTBUM C
PYKOBOACTBOM M0/b30BaTENA.

5.4 YteHue u uameneHme PIN-Ko a a4 coeanneHus Bluetooth

B rnasHom MEHIO mn3ameputena sbibepute MKOHKY becnpoBogHas nepepada M Ha)KMUTE Kaasuwy
ENTER.

MAEBHOE MEHH

(@]
=z

EecnpoEoaHaA Nepenaqa
4} Erubop PepakTHRpOEATE Erixon,

Boibepute nkoHKy U3smenutb PIN-Kopg 1 HaxkmmTe Knasmwy ENTER.
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EECMPOBOAHAA H2MEHEHHE
MEFEAA4YA FIMEDOAR

MpouunTaiite Tekywmn PIN-kKog M, B c/iydyae HeobXoAMMOCTM ero M3MeHeHWs, NoATBepauTe HOoBOe

3Ha4vyeHune Haxkatmem Knasuwm ENTER.

Zmiana kodu PIH

ry N - N ) .
A lybierz  [EHTER] Zatwierds [ WgjdE

& ‘ CraHgapTHbil PIN-Kog ana coeanHeHums Bluetooth asnsetca «123».

6 IIMTAHME

6.1 HHPpopManusa 0 COCTOSIHUHU 3JIEMEHTOB MUTAHUS

YpoBeHb 3apaga aNeMeHTOB NUTaHnA 0To6pa>+<aeTcn COOTBETCTBYHOWLMM CMMBOJIOM B NpPaBoOM BepPXHEM

yray avcnnes:

AKKyMynaTopbl/6aTapeinkun paspaskeHoi

AKKyMynsaTopbl/6aTapeinkn 3apakeHsi.
IBAT

| AKKymynaTopbl/6aTapeikm noyti NnoaAHOCTbIO
paspaKeHbl

Eaterie roztad

L N AKKymynaTopbl/6atapeikm
I >< NMOJIHOCTBIO PA3PAMKEHDI,
N3MepeHN HEBO3MOMKHbI.
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Ob6paTtnte BHUMaHMeE, YTO:

e Cumson BAT! Ha gucnnee m3ameputens O3HayYaeT CAMLIKOM HU3KOE HamnpsiKeHue NUTaHUA U
NoKasblBaeT He0bX0AMMOCTb 3aMeHbl baTapeeK (3apAaKM aKKYMYATOPOB);

e Ecau nossutca coobuieHne BAT!, To Bce n3amepeHUs 3a UCKAKYEHNEM U3MEPEHMA HaNpPAXKEHUA
ANA GYHKUUI M3MepeHMA NeT/In KOPOTKOro 3aMbikaHua Z 1 Y30 610KMpytoTcs.

6.2 YcTraHOBKA 3JIEMEHTOB IUTAaHUA

N3ameputens MPI-530/MPI-530-IT yKomnaeKktoBaH naketom akkymynatopos (NiMH) wn 3apagHbim
yCTPOMCTBOM. [aKeT aKKYMyNATOPOB YCTaHABAMBAETCA B CneuuasbHOe OTAeNeHne Ha 3a4Hel naHenu
namepuTena. 3apAagHoe YCTPOMCTBO MOAKAIOYAETCA B CneuMasbHbli pa3bém Ha BHELWHEelr naHenu
nameputens. lNutaHme ocywectennsetca ot cetm 100..240 B 50..60 lu. Takxe B cTaHAapTHOM
KOMMIEKTaUUmM MMeeTcA aBTOMODBUIbHOE 3apaaHOe YCTPOCTBO.

BosmorkHa paboTa u3MepuTens oOT 4YeTbIPEX 3N1emMeHToB nuTaHua Tuna LR14 ¢ nomoulbto
[0NONHUTENBbHOrO OTceKa AnsA batapeek WAPQOJ1 (aon. komnaektauus).

Mepen, 3aMeHOM 31eMEHTOB NUTaHUS ybeauTech, YTO U3MepPUTE/IbHbIE NPOBOAA OTKAIOYEHbI OT
pasbémos npubopa.

A Bo Bpemsa 3apAAKM aKKYMyASTOPOB pasMellaiTe mMamepuTesb Tak, 4Tobbl He BO3HWMKANO
NPenaTcTBUIA AN1A ero oTKAYeHUs. MNpeHebperkeHne 3To pekoMeHZaumen MoXeT NpUBECTH K
NMopaKeHMo ONAacHbIM HanpPsXKeHUeM.

[na 3ameHbl 6aTapeek (NaKeTa akKYMyNATOPOB), HEOHX0AMMO:

o  OTKNOYUTbL BCE NPOBOAA OT Pa3bEMOB U BbIK/IOYUTb U3MEPUTESb;

e OTKpYy™MTb 4 BWHTA, Kpenawmx KOHTEeMHep ANnA HaTapeeKk/akKymynaTopos (B HUMHEW 4acTu
Kopnyca) Ha 3agHei naHenu npubopa;

e  YaanuTb KOHTeNHep;

o  CHATb KPbILWKY KOHTEMHEPA U BbIHYTb DaTaperkn (aKKymynsTopbl);

e BcTaBuTb HOBble HaTapenKkn UAM HOBbIM NAKET aKKYMYAATOPOB;

e  YCTaHOBMUTb (3aLLENKHYTb) KPbILIKY KOHTENHEpPa;

e  YCTAaHOBUTb KOHTEMHEP B U3MEPUTESD;

e 3aKkpyTUTb 4 BUHTA KpenaeHnsa KoHTeNHepa.

3anpewaeTca UCNoab30BaTb M3MEPUTENb C OTCYTCTBYIOLMM WMAM C OTKPbITbIM KOHTEMHEpPOM
& Ana 6atapeek (aKKyMynAToOpOB), a TakKe nogKatoyaTb NPUBopP K APYrMM UCTOYHUKAM, Kpome
nepeyncneHHbIX B HacToAwem PykosoacTse.
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6.3 3apsajaka aKkKyMyJIATOpPOB

Mpouecc 3apaaKM HauMHAEeTCA cpasy e Mocae MOAKNIOYEHUA UCTOYHMKA MUTAHWA K M3MepUTeNto,
HEe3aBMCMMO BKOYEH OH MW BblKAKOUYEH. M306paxkeHne Ha gucniee B NpoLecce 3apaaKM NoKasaHo Ha
PUCYHKE HUKe. AKKYMYNATOPbI 3apAaXKaloTCca COrNacHO anropuTMy «6bICTPOM 3apAAKM»- 3TOT npouecc
No3BOMAET COKPaTUTb BPEMA 3apAAKM MOJHOCTbIO  Pa3sPAMKEHHOrOo MakeTa  aKKyYMy/nAaToposB
NpUBAN3UTENBHO A0 YeTblpPex Yacos.

OKOH4YaHue npouecca 3apAaKMN CUTHANU3UNPYET NoABJeHME Ha Jgucnniee COO6LLI,eHVIﬂI 3apﬂp,|(a
3aBepLueHa. YT106bI BLIKNOUYNTD n3mepuTtesib, OTCOEANHUTE BUNIKY NMUTAHNA 3apAAHOIo yCTPOVICTBa.

Pexxum paboTbl CoobueHunna o xoae
npouecca 3apsaKu

L1

CocTosAHue 3apﬂ,£a aKKYMYNATOPOB:

3aMO/THAETCA TMHUAMU NO Mepe 3apAaKN.

MpumeuaHue:

B cnepctenme nomex B CETU WAM CAMLIKOM BbICOKOW TeMMepaTypbl OKPy)Kalowein cpegbl MOXKeT
NPOU30MTN MpeXAeBpeMeHHOe MpPeKpalleHne 3apaaKM aKKyMynaTopoB. B cnyyae ob6HapyrKeHus
CMLLKOM BbICTPOM 3apAAKM OTKIOUMUTE U3MEPUTESTb U HAYHUWTE 3aPALKY eLle pas.

Bo3morkHble C006LIJ,EHMFI, 0T06pa)K39Mble Ha gucnnaee nusmeputena.

CoobuieHune MpuynHa PelweHune

MpoBepbTe KOHTAKTbl pasbémMa MakeTa
MoBblllEHHOE  HaMpsXeHue  Ha
. akkymynatopos. Ecav  npuumHa  He
Mnoxoit KOHTaKT!  [nakeTe aKKyMy/nATOPOB BO Bpemsa
yCTpaHuTCS, 3aMeHuTe naket
3apAaKU.

aKKYMYy/NATOPOB.

MpoBepbTe npucoeauHeHune nakeTa
HeT cBA3M C  KOHTPO/AAEpPOM
akkymynatopos. Ecav  npuumHa  He
HeT akKymynatopa! |akkymynaTOpoB WAM YCTaHOB/EH
. . YCTpaHUTCA, 3aMeHMTe NaKkeT. YcTaHoBUTe
KOHTelHep ¢ baTapeikamu.

nakKeT akKyMyaaToOpoB BMeCTO 6aTapeek.

Mpu Takon TemnepaType HEBO3IMOMXKHO
npasuabHO BbIMONHUTL 3apAAKY.
NepeHecute  um3mepuTens B  TEnjaoe
nomelLeHWe U 3aHOBO 3anyCTUTE peXum
| OKpy:Katolwaa TemnepaTypa meHee
Huskaa remnepartypa! 10°C 3apALKM.

' 310 coobuieHNe MOXKET NOABAATHCA TaKXKe
B8 cnyyae CUNBHOTO paspaga

aKkkymynatopos. [lpoBeaute HECKONbKO

LUMKNOB 3apAaKN.
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CoobuieHune MpuynHa PelweHune

Hagnucb noasnseTtcA Ha KOPOTKOe Bpems, a
3aTeM npouecc npeaBapuTeabHON 3apaaKu

_|HaumHaeTca cHayana. Ecan nocne
OwunbKa MoBpexaeHne  wUan CUNbHBbIN .
HECKONIbKMX MOMbITOK U3MepuTenb BblAaET
npeasapaaku! pa3psag nakeTa akkyMynasTOPOB.
coobuieHue: BbicoKasn Temnepartypa
aKkymynatoposB! — 3ameHUTe  naket
aKKYMY/IATOPOB.
MepeHecuTe  uameputens B  Honee
BbicoKasn OkpyKatollaa TemnepaTypa Bbllle
X0N04HOE MeCTO U BbDKAUTE Bpems,
Temneparypa! 35°C.

HGO6XOAMMOG Ha ero oxnaxgeHwue.

6.4 OO6mue npaBusa ucnoyib3oBaHus NiMH akKyMy/1iaTOpOB

Mpu 4ANTENbHOM XpaHeHUn Nnpubopa cneayeT BblHYTb aKKYMYAATOPbI U3 HErO U XPaHUTb OTAENbHO.

XpaHuTe aKKyMynATopbl B CYXOM, MPOXNaZHOM, XOPOLWIO BEHTUAMPYEMOM MOMELLEHUN, a TaKxkKe
3alWMILaiTe MX OT MPAMbIX fyyeilt conHua. TemnepaTypa OKpyKalowel cpedbl AN AAUTENbHOro
XpaHeHusa A0MmKHa 6biTb HuKe 30°C. XpaHeHWe aKKyMy/nATOPOB A/IMTENbHOE BPEMA MPU BbICOKOM
TemnepaType, BCIeACTBME BHYTPEHHMUX 31EKTPOXMMUYECKMX NPOLLECCOB, COKPALLAET CPOK MUX CAYK6bl.

Akkymynstopbl NiMH paccuntanbl Ha 500-1000 uMKNOB 3apAfAKM M AOCTUTAOT MaKCMMaAbHOM
3HEepProémMkocTu nocie GopMOBKHM (ABYX UM TPEX UMKAOB 3apAAKM U paspsaaku).

BakHelWwmnMm $HaKTOpoM, BAMAIOWMM Ha CPOK CAY:KObl aKKyMynatTopa, ectb rnybuHa paspagku. Yem
rny6xe paspag akkymynaTopa, TeM KOpouye CPOK ero cnybbl.

3ddekT namatTn B akkymynatopax NiMH npossasetca B orpaHuuYeHHol dopme. ITU aKKYMyAATopbl
MOXHO 6e3 60/blWMX MOCAEACTBUI [03apAAUTb. enaTenbHo, 04HAKO, MOJHOCTbIO ero PaspaAuTb
Nnoc/ae HEeCKO/IbKUX LMKAOB 3KCNayaTaunm.

Bo Bpemsa xpaHeHua akkymynaTopos NiMH npoucxoamT camonpomnsBoabHaa UX paspagka Co CKOPOCTbIO
oKosio 30% B MecAl. XpaHeHWe aKKyMynATOpPOB MPW BbICOKOM TemnepaType MOMKET YCKOPUTb 3TOT
npouecc Aaxke sasoe. YTobbl He AONYCTUTb YPE3MEPHOM PaspPALKM aKKYMYAATOPOB, NOC/AE KOTOPOW
notpebyeTtca GOPMOBKa, HYKHO UX NEPUOAMYECKM NOA3apAKaTb (AaxKe HeynoTpebaaemble).

CoBpemeHHble 3apAaHble YCTPOMCTBA HbICTPOM 3apAAKM B OAMHAKOBOMN CTENEHM ONPeaenatoT Kak oYeHb
HU3KYIO, TaK M OYEHb BbICOKYID TEeMNepaTypy aKKyMy/lAaTOPOB M COOTBETCTBEHHO PearvMpyroT Ha 3Tu
cutyaumm. OyeHb HM3Kasa TemnepaTypa AefaeT HEBO3MOXKHbIM Havyano nNpoLecca 3apaaKKn, KOTopbI Mor
6bl HeOBbPaTMMO MOBPEAUTb aKKYMyAATOp. POCT TemnepaTypbl aKKyMyAaTopa ABAAETCA CUTHA/NOM ANA
3aBeplWeHMs 3apadKM U ABASETCA TUNUYHBLIM ABAeHMEeM. 3apsfdka Npu BbICOKOW Temnepatype
OKpY*KatoLWel cpeabl KpOMe YMeHbLUEHMA CPOKa Cay:K6bl, BNeYET 6onee BbICTPbIM POCT TeMnepaTypsl
aKKYMyNATOPa, KOTOPbIM He ByAeT 3apaXKeH 40 NOAHOW EMKOCTY.

CneayeT NOMHUTb, YTO NpuU BbICTPOM 3apafKe aKKyMynATOpbl 3apsarKatoTca Ao 80% emkocTu. Jlydwme
pesynbTaTbl MOXHO MOAYYUTb, NPOAJIMB 3aPAAKY: 3apAfHOE YCTPOMUCTBO NepexoauT TOr4a B PeUM
noA3apafiku MasibiM TOKOM M B TEYEHUE C/edyoWMX HECKOJIbKMX YacoB aKKyMyaaTopbl 3apsaasTca Ao
NONHOM EMKOCTW.

76




He 3apsxaliTe M He MCNOAb3yiTe aKKyMYAATOPbl MPY 3KCTpemasbHbIX TemnepaTypax. [peaenbHble

TemnepaTypbl COKPALLLAOT CPOKM CNYKObl BaTapeeKk n akkymynatopos. Cneayet nsberatb pasmeLleHums

YCTPOMCTB, MMTAIOWMXCA OT aKKyYMYAATOPOB B OYeHb TEMAbIX MecTax. HomuHanbHas pabodvas

TemnepaTypa A0/KHa cTporo cobatogatbea.

7 TEXHHUYECKHUE XAPAKTEPUCTHUKH

7.1 OcHOBHBIE XapaKTepPUCTUKHU

CoKpaweHune «u1.B.» Npu onpeaeneHum OCHOBHOW norpewHoOCTn, 03Ha4YaeT namepeHHana BeanN4YnHa.

CoKpalleHune «e.M.p.» 03HavyaeT - eanHuLLA MAaaLero paspaaa.

N3mepeHune HanpaskeHna nepemeHHoro Toka (True RMS)

[OunanasoH PaspelueHue OcHOBHas NorpeLHocTb
0...299,9B 0,1B 1 (2% n.B. + 4 e.m.p.)
300...500 B 1B 1 (2% un.B. + 2 e.m.p.)
[dnanasoH yactotbl: 45...65 I'u.
N3mepeHme YacToTbl
[OunanasoH PaspelueHue OcHOBHas NorpeLHocTb
45,0...65,0 'y, 0,11y, +(0,1% u.B. + 1 e.m.p.)
OnanasoH HanpsakeHua: 50...500 B.
7.1.1 Pexum perucrparopa
N3mepeHue Toka (True RMS)
Knewu C-6A
[dunanasoH PaspelueHue OcHoBHas norpewHocTb *
10...99,9 mA 0,1 mA
1+ (8% un.B. + 3 e.m.p.)
100...999 mA 1mA
1,00...9,99 A 0,01 A + (6% n.B. + 5 e.m.p.)
Knewu C-3
[dunanasoH PaspelueHue OcHoBHas norpewHocTb *
10...99,9 mA 0,1 mA
1+ (8% un.B. + 3 e.m.p.)
100...999 mA 1mA
1,00...9,99 A 0,01 A + (6% n.B. + 5 e.m.p.)
10,0...99,9 A 0,1A
+ (5% un.B. + 5 e.m.p.)
100...999 A 1A
Kneww F-1A, F-2A, F-3A
[dunanasoH PaspelueHue OcHoBHas norpewHocTb *
1,00...9,99 A 0,01A
10,0...99,9 A 0,1A +(0,1% lnom + 2 €.Mm.p.)
100...999 A 1A
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1,00...3,00 KA

1KA

He HopmupyeTcA

lhom = 3000 A

* AOONONMHUTENIbHO CeayeT y4eCTb NOorpewHOCTb TOKOBbIX KﬂeLLI,eﬁ.

M3mepeHune akTuBHOM P, peaktneHo Q M NONIHOM S MOLLHOCTU, a Tak»Ke cos ¢

Knewu C-6A
Jvnana3oH PaspeleHune OcHoBHas NOrpeLHoCTb
0..999 BA 1BA 1 (10%Susm + 3 €.M.p.)
1...5,00 KBA 0,01 kKBA + (8%Susm + 5 €.M.p.)
Knewu C-3
Jvnana3oH PaspeleHune OcHoBHas NOrpeLHoCTb
0..999 BA 1BA 1 (10%Susm + 5 e.m.p.)
1...9,99 KBA 0,01 kBA
10...99,9 KBA 0,1 kBA 1 (8%Susm + 5 €.M.p.)
100...500 kBA 1 KBA
Knewwm F-1A, F-2A, F-3A
Jvnana3oH PaspeleHune OcHoBHas NOrpeLHoCTb
0...999 BA 1 BA + (10%Su3m + 9 e.m.p.)
1...9,99 KBA 0,01 KBA + (10%Su3m + 6 e.m.p.)
10...99,9 KBA 0,1 KBA + (10%Su3m + 5 e.m.p.)
100...500 KBA 1 KBA + (10%Su3m + 5 e.m.p.)
501...999 KBA 1kBA He HopMmuMpyeTcA
1,00...1,50 MBA 0,01 MBA He HopMmuMpyeTcA
U: ot 0 oo 500 B;
I:oT 10 MA no 1 KA —-C-3;
o1 10 mA oo 3 KA —F-1A, F-2A, F-3A;
ot 10 mA oo 10 A — C-6A;
f: ot 45 po 65 Iy,
N3mepeHune rapMoHUK HanpsaxkeHus
Jvnana3oH PaspelweHune OcHoBHas NOrpeLHoCTb
h=1...15
0..299,98B 0,1B
1 (5%Unnusm + 3 €.M.p.)
300...500 B 1B
h=16...40
0..299,98B 0,1B
+ (5%Unhusm + 10 €.m.p.)
300...500 B 1B
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M3mepeHmne rapMmoHMK TOKa

AnanasoH PaspeweHune OCHOBHas NOrpeLHoCTb
B 3aBMcMMOCTM OT TMMA WMCNOAb3yeMbIX
. B 3aBMCMMOCTH oT
Kneuleit (Ho He 6onee 10 A ana C-6A u 1 0,1luh usm

Anana3oHa namepeHnAa Toka

1000 A gnsa C-3, F-1A, F-2A, F-3A)

KosadduumeHT rapmoHmyecknx coctasaatolmx Hanpsaxkerua THDy (h = 2...40)

[dnana3soH PaspelweHue OcHOBHaA NOrpeLHoCTb

0...999,9%

0,1% +5% THD
(ﬂ,ﬂﬂ UM3M > 1%UH0M) ° o U nsm

KoadduumeHT rapmoHmnyeckmnx cocrasaatolmx toka THD, (h = 2...40)

AViEnEEeL: Paspeluenune OcHOBHaA NorpeLHocTb
0...999,9% 0.1% © 10% D
(ﬂ,]’lﬂ lnam > 1%|H0M) =70 = o 1 n3m

7.1.2 H3mepeHHe napaMeTPOB NeT/IM KOPOTKOro 3aMbIKaHUA Zy.pg, ZiN, Zi-L

M3mepeHmne NOIHOrO CONPOTUBAEHMA NETIM KOPOTKOIO 3aMblKaHUA Zs

dnanasoH namepenuns cornacHo NOCT IEC 61557-3-2013:

N3mepuTenbHbIN NpoBOA, [Awvana3oH namepeHua Zs
1,2 m. 0,13...1999,9 Om
5 m. 0,17...1999,9 Om
10 m. 0,21...1999,9 Om
20 m. 0,29...1999,9 Om
WS-03, WS-04 0,19...1999,9 Om

[dnanasoH oTobpaskeHun:

[dnana3soH PaspelweHue OcHOBHasA NOrpeLHoCTb
0...19,999 Om 0,001 Om
20,00...199,99 Om 0,01 Om + (5% un.B. + 30 e.m.p.)
200,0...1999,9 Om 0,1 0m

HomuHanbHoe HanpaxeHne cetm Unn/ Un: 110/190 B, 115/200 B, 127/220 B, 220/380 B, 230/400 B,
240/415 B;

Pabounit agManasoH HanpaxeHus: 95...270 B (ana Zipe  Zi.n) 1 95...440 B (anna Z...);

HomunHanbHas yactoTta cetu f,: 50 'y, 60 My,

Pabouunin agnanasoH YyactoTbl: 45...65 'y,

MaKcumManbHbIn U3mepuTenbHbi Tok (ana 415 B): 41,5 A (npoao/KutenbHOCTb - 10 mc.);

MpoBepKa NpaBUIbHOCTM NOACOEAMHEHNSA KOHTAKTa PE Nnpyu noMoLum CEHCOPHOro 3NEKTPOAa;

MpoBepKa MCNPaBHOCTU COeANHEHNA KOHTAKTa PE npy nomoLum 3nekTpoaa NpMKOCHOBEHMA.
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M3mepeHmne akTMBHOIo Rs M peakTUBHOro Xs CONPOTUBJIEHMA NETAMU KOPOTKOrO 3aMblKaHUA

OdnanasoH PaspelweHue OcHOBHasA NOrpeLHoCTb

0...19,999 Om 0,001 Om * (5% + 0,05 Om) ot Zs

PaccunTbiBaeTca M oTobpaxkaetca ans Zs< 20 Om

M3mepeHune ToKa Iy NeT/in KOPOTKOro 3aMblKaHUA

OnanasoH namepeHuns cornacHo NOCT IEC 61557-3-2013 paccumTbiBaeTcA HA OCHOBAHWM BEUUYMHDI Zs.

[dnana3soH PaspelweHue OcHOBHaA NOrpeLHoCTb

0,055...1,999 A 0,001 A
2,00...19,99 A 0,01A

PaccuuTbiBaeTcA Ha  OCHOBe
20,0...199,9A 0,1A

norpeLwHocTH ana neTaun
200...1999 A 1A

KOPOTKOro 3aMblKaHWA.
2,00...19,99 KA 0,01 KA
20,0...40,0 KA 0,1 KA

O)KMAaeMblit TOK KOPOTKOrO 3aMblKaHWSA PAcCYMTaHHbIA U OTOOPaAXKEHHBIA Ha gucnaee U3MepuTens,
MOET HEMHOIO OT/IMYaTbCA OT 3HAaYEeHUA, MNOJYYEHHOrO NOJIL30BATENIEM MPU MOMOLLM KaNbKyAATOpPa,
MCNONIb3yA MOKa3aHHOe 3HayeHWe MOJIHOTO COMPOTMB/IEHUA, MOTOMY YTO MPMBOpP BbIYMCASAET TOK MO
HEOKPYr/IEHHOMY 3HAYEHMUIO NOJIHOFO COMPOTUBAEHMA NETIN KOPOTKOrO 3aMblkaHuA. CnegyeTt cumtaTtb
npasunbHON M 6osiee TOYHOM BeNUUYMHY TOKa li, oToBparkaemylo u3MepuTenem WUAU GUPMEHHbIM
NporpamMmmHbIm obecrneyeHnem.

7.1.3 H3smepeHHe napaMeTpPOB MEeT/IM KOPOTKOIro 3aMbIKaHUA Zy.pg

M3mepeHmne NOIHOrO CONPOTUBAIEHMA NETIM KOPOTKOIO 3aMblKaHUA Zs

OnanasoH namepexna cornacHo NOCT IEC 61557-3-2013: 0,5...1999 Om agns nposogHmkos 1,2 m., WS-03
n WS-04, a Takxke 0,51...1999 Om gna nposBogHMKoB 5 m., 10 m. n 20 m.

OdnanasoH PaspelweHue OcHOBHasA NOrpeLHoCTb
0...19,99 Om 0,01 Om + (6% un.s. + 10 e.m.p.)
20,0...199,9 Om 0,1 0m
+ (6% n.B. + 5 e.m.p.)
200...1999 Om 10m

He Bbi3biBaeT cpabatbiBaHMa Y30 c Ian = 30 MA;

HomunHanbHOe HanpaxeHue cetn Un: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B;

Pabounit gnana3soH HanpaxKeHui: 95...270 B;

HomunHanbHas yactota cetu fn: 50 'y, 60 lu;

Pabouunin guanasoH YactoTbl: 45...65 'y,

MpoBepKa MCNPaBHOCTU COeANHEHUA KOHTAKTa PE Npy NOMOLLM 3N1eKTPoAa NPUKOCHOBEHMA.

M3mepeHne akTMBHOIO Rs M peakTUBHOro Xs CONPOTUBJIEHMA NETAM KOPOTKOrO 3aMblKaHUA

[dnana3soH PaspelweHue OcHOBHasA NOrpeLHoCTb

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

PaccunTbiBaeTcs 1 oTobpaxkaetca ana Zs< 20 Om.
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TOK KOPOTKOro 3aMblKaHuA Iy neTamn

OnanasoH namepeHus cornacHo NOCT IEC 61557-3-2013 paccumTbiBaeTcA HA OCHOBAHWM BEUUYMHDI Zs.

[AvanasoH PaspeweHune OcCHOBHasA NOrpeLwwHoCTb
0,055...1,999 A 0,001 A
2,00...19,99 A 0,01A
20,0..199.9 A O1A PaccuMTbiBaeTcA  Ha  OCHOBE
NOrpeLHoCcTM ans netam
200...1999 A 1A
KOPOTKOrO 3aMblKaHUA
2,00...19,99 KA 0,01 KA
20,0...40,0 KA 0,1 KA

O)KMAaemMblit TOK KOPOTKOrO 3aMblKaHWA, PacCYMTAHHbIA U OTODPaXKEHHbIN Ha Aucniaee UsmepuTens,
MOKET HEMHOIO OT/IMYATbCA OT 3HaYEeHUA, MNOJYYEHHOro NOJIL30BATENIEM MPU MOMOLLM KaNbKyAATopa,
MCNONIb3yA MOKa3aHHOe 3HayeHWe MOJIHOTO COMPOTMBJ/IEHUA, MOTOMY YTO MPMBOpP BbIYMCASAET TOK MO
HEOKPYrIEHHOMY 3HAYEHMIO NOJIHOFO COMPOTUBAEHMA NETIN KOPOTKOrO 3aMblKaHuA. CnegyeTt cyMTaTtb
npasunbHOn M 6osiee TOUYHOM BeNUUYMHY TOKa li, oTobBparkaemylo uU3MepuUTenem WUAU GUPMEHHbIM
NporpamMmmHbImM obecrneyeHnem.

7.1.4 H3MepeHHe napaMeTpPOB YCTPOMCTB 3alllUTHOrO OTK/II04eHu (Y30)

HomunHanbHOe HanpaxeHue cetn Un: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B;
Pabounit guana3soH HanpsaxKeHui: 95...270 B;

HomuHanbHas yacroTta cetu f,: 50 'y, 60 My,

Pabouunit gnana3oH yactoTbl: 45...65 'y,

TecTt cpabartbiBaHua Y30 n Bpemsa oTkAtodeHna Y30 ta (o018 pexkmma ta)

OnanasoH namepenuns cornacHo NOCT IEC 61557-6-2013: 0 mc ... 40 BEPXHEro npeaena AnanasoHa.

Tnn Y30 MHoXutenb Awvana3oH PaspeleHune OCHOBHas NOrpeLHoOCTb
0,5 lan 0...300 mc (TN/TT)
CraHgapTHble N C Tin 0...400 mc (IT)
Mano
. 2 lan 0...150 mc
3a4epKKomn
5 lan 0...40 mc
1 mc +(2% un.B. +2 e.m.p.)!
0,5 IAn
0...500 mc
1 IAn
CeneKkTuBHble
2 lan 0...200 mc
5 lan 0...150 mc

Y- ana lan =10 MA 1 0,5 I, OCHOBHAA NOrpewHocTb * (2% 1.8. + 3 e.m.p.)

ToyHoCTb 3agaHHOro AnddepeHLUManbHOro Toka:
[ ] ana 1|An, 2|An n 5|An 0...8%
o nna0,5IA—8...0%
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JencTBuTenbHas BEAMYMHA CO34aBaeMOro TOKA YTEYKM NPU U3MEPEHUN BPEMEHM OTKAoYeHNs Y30[mA]

MHoOXuTenb
lan 0,5 1
N nn on === LV 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 — — —
MHoOXuTenb
lan 2 5
A" nn A} = v An on =
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 npumeHAaeTca npu U,=110B, 115Bun 127 B

N3mepeHune conpoTMBAEHUA 3aLMTHOrO 3a3emaeHus Re (oTHocuTtea K cetn TT)

N3mepuTenbHbIn
lAn JwnanasoH PaspeweHue OCHOBHas NOrpeLHoCTb
TOK
10 mA 0,01...5,00 KOm 4 mA 0...+10% un.B. £8 e.m.p.
0,01 KOm

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

10m 0...+5% un.B. £5 e.m.p.
500 mA 1...100 Om 200 mA
1000 mA 1..50 Om 400 mA

M3mepeHune HanpaxKeHnsa npnKkocHoBeHmna Ug OTHOCUTENBHO lan

[OunanasoH PaspelueHue N3mepuTenbHbI TOK OcHOBHas NorpeLHocTb
0..9,9B +(10% u.B. + 5 e.m.p.)
0,1 B O,4|An
10,0...99,9B +15% un.B.
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N3mepeHme Toka oTkaodeHns Y30 Ia 4na cnHyconganbHoro anddepeHumnanbHoro Toka

[dunana3oH usmepeHua cornacHo MOCT IEC 61557-6-2013: (0,3...1,0)lan

. OcHoBHa#
lAn dnanasoH PaspeweHue U3meputenbHbIn TOK
NnorpeLHocTb
10 mA 3,3...10,0 mA
0,1 mA
30 mA 9,0...30,0 mA
100 mA 33...100 mA
0,3 Ian...1,0 Ian +5% lan
300 mA 90...300 mA
1mA

500 mA 150...500 mA

1000 mA 330...1000 mA

JonyckaeTca Havyano namepeHma ¢ NOAOKUTE/IbHOrO UKW OTPULLATEIbHOMO NOAYNepmoaa TOKa YTeUYKH;

Bpemsa npoTeKkaHWA TOKa U3MEPEHUA: MaKc. 8,8 cek.

N3mepeHune Toka oTka4YeHua Y30 (la) Ana oaHononspHoro nyabcupytouero aAnddepeHLmManbHOro Toka

M 0O4HOMNONAPHOrO NyabcMpytowero anddepeHUNanbHOro ToKa ¢ NOCTOSIHHOW COCTaBaAOLWEN 6MA.

[dwnana3oH nsmepenuns cornacHo FOCT IEC 61557-6-2013: (0,35...1,4)lan AN8 14n230 MA 1 (0,35...2)1an ANA

An=10 mA
. OcHoBHa#
lAn dnanasoH PaspeweHue U3meputenbHbIn TOK
NnorpeLHocTb
10 mA 3,5...20,0 mA 0,35 Ian...2,0 X Ian
0,1 mA

30 mA 10,5...42,0 mA
100 mA 35...140 mA +10% lan

0,35 IAn...1,4 IAn
300 mA 105...420 mA 1mA
500 mA 175...700 mA

JonyckaeTca Havyano namepeHma ¢ NOAOKUTE/IbHOrO NN OTPULLATE/IbHOMO NOAYyNepmoaa TOKa YTeUYKH;

Bpemsa npoTeKaHWA TOKa U3MePEHUA: MaKc. 8,8 cek.

N3mepeHune Toka oTkaodeHns Y30 Ix 4na noctoaHHOro anddepeHunanbHoro Toka

[dunana3oH usmepeHua cornacHo NOCT IEC 61557-6-2013: (0,2...2,0)lan

. OcHoBHa#
lAn dnanasoH PaspeweHue | MameputenbHbIN TOK
NnorpeLHocTb
10 mA 2,0...20,0 mA 0,1 mA
30 mA 6...60 mA
100 mA 20...200 mA 1 A 0,21an...2,0 Ian +10% lan
M

300 mA 60...600 mA
500 mA 100...1000 mA

JonyckaeTca nsmepeHune nNoNOKUTEIbHbIM 1 OTPULATENbHBbIM NOCTOAHHBIM TOKOM;

Bpemsa npoTeKkaHWA TOKa U3MEPEHUA: MaKc. 5,2 cek.
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7.1.5 H3MepeHHe CONPOTUBJIEHUA 3a3eM/ISIOIIMX YCTPOUCTB R

OnanasoH mamepeHua cornacHo FOCT [EC 61557-5-2013: 0,5 Om...1,99 KOm pna mM3amepuUTeNnbHOro
HanpseHma 50 B n 0,56 Om...1,99 KOm a4Nnsa namepuTenbHOro HanpaxeHua 25 B

OdnanasoH PaspelweHue OcHOBHasA NOrpeLHoCTb
0...9,99 Om 0,01 Om 1 (2% n.B. + 4 e.m.p.)
10,0...99,9 Om 0,1 0m
100...999 Om 10m + (2% un.B. + 3 e.m.p.)
1,00...1,99 KOm 0,01 KOm

N3meputenbHoe HanpsaxeHue: 25 nan 50 B RMS;

N3mepuTenbHbil ToK: 20 MA, cuHycomaanbHbii RMS 125 'y, (ana f,=50 Mu) n 150 My (ans f,=60 'y);
bnoknpoBaHuMe namepeHna Npu HanpaxeHnm nomex Uy > 24 B;

MakcrumanbHoe namepaemoe HanpsaeHme nomex Unmax=100 B;

MakcumanbHoe conpoTUBIEHME BCNOMOraTeNbHbIX 30HA,0B: 50 KOM.

M3mepeHne conpoTUBAEHNA BCMOMOraTenbHbIX 30HA0B Ry, Rs

[nanasoH PaspelueHune OCHOBHas MOrpeLIHOCTb
0...999 Om 10m
1,00...9,99 KOm 0,01 KOm + (5% (Rs+ Re+ Ry) + 3 e.m.p.)
10,0...20,0 KOm 0,1 KOm

M3mepeHne HanpaxXeHua nomex

BHyTpeHHee conpoTuBieHne: 0kono 8 MOm

OdnanasoH PaspelweHue OcHOBHasA NOrpeLHoCTb

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

N3mepeHne conpoTMBAEHMA 3a3EM/ISAIOLLETNO YCTPOMCTBA C MCMO/1b30BAaHMEM KNELLEN

OdnanasoH PaspelweHue OcHOBHaA NOrpeLHoCTb
0...9,99 Om 0,01 Om
10,0...99,9 Om 0,1 0Om
+ (8% n.s. +4 e.m.p.)
100...999 Om 10m
1,00...1,99 KOm 0,01 KOm

N3mepeHune ¢ AONONAHUTENbHbBIMW TOKOBbIMU KNeLLamMu;
[nanasoH namepeHunsa Toka nomex o 9,99 A.

N3mepeHne conpoTMBAEHMA 3a3eMIAIOLLETO YCTPOMCTBA HECKOHTAaKTHbIM METOA0M C MCMO/b30BaHMEM

o

ABYX Kneuleun

[Jvnana3oH PaspeweHune OCHOBHasA NOrPeLHOCTb
0...9,99 Om 0,01 Om
+(10% u.B. + 4 e.m.p.)
10,0...19,9 Om 16
1
20,0...99,9 Om M +(20% n.8. +4 e.m.p.)

N3mepeHune c nepesaowmmm U NPUHMMAIOLLMMU KeLamm.
[dnanasoH namepeHunsa Toka nomex o 9,99 A.
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N3mepeHne yaenbLHOro cConpoTmMBAEHUsA rpyHTa (p)

[dunanasoH PaspelueHue OcHOBHas NorpeLHocTb
0...99,9 Om*m 0,1 Om*m
100...999 Om*m 10m*m B 3aBMCMMOCTM OT OCHOBHOI
1,00...9,99 KOM*m 0,01 KOM*m norpeLwwHoCcTn namepeHus Re
10,0...99,9 KOM*m 0,1 KOM*m

N3mepeHune no metoay BeHHepa (Wennera);
BO3MOKHOCTb YCTaHOBUTb PAcCTOAHUE B METPax Uau pyTax;
Bbibop paccTtosHus 1...30 m.

7.1.6 Hu3KOBOJIbTHOE U3MepeHHe CONPOTUBJIEHUA

N3mepeHne nepexoaHblX CONPOTUBIEHNI KOHTAKTOB M NPOBOAHMKOB TOKOM £200 mA

OnanasoH namepenuns cornacHo NOCT IEC 61557-4-2013

[nanasoH PaspelueHune OCHOBHas MOrpeLIHOCTb
0...19,99 Om 0,01 Om
20,0...199,9 Om 0,1 0m +(2% n.8. + 3 e.m.p.)
200...400 Om 10m

HanparkeHne Ha pa3OMKHYTbIX MU3MepPUTENbHbIX NpoBoaax: 4...9 B;
BbixogHol ToK npu R < 2 Om: muH. 200 MA (ISC: 200...250 mA);
KomneHcauma conpoTUBAEHUA U3MepPUTE/IbHBIX MPOBOAOB;
N3mepeHuna ana obenx nonspHocTeln ToKa.

M3mepeHmne aKTUBHOIO COMPOTUBAEHUA MAJblM TOKOM

OdnanasoH PaspelweHue OcHOBHasA NOrpeLHoCTb

0...199,9 Om 0,10m

+ (3% un.B. + 3 e.m.p.)
200...1999 Om 10m

HanparkeHne Ha pa3OMKHYTbIX MU3MepUTENbHbIX NpoBoaax: 4...9 B;
BbIxoaHOM TOK < 8 MA;

3BYyKOBaa CUrHaAn3auma npu namepeHmn conpotmsenenma < 30 Om + 50%;
KomneHcauma conpoTUBAEHUA U3MEPUTENbHBIX MPOBOAOB.

7.1.7 W3MmepeHHUe CONPOTUBJIEHUA U30JIALUU

OnanasoH namepenunsa cornacHo NOCT IEC 61557-2-2013 gna Uy = 50 B: 50 KOm...250 MOm

AnanasoH gna Uy =50 B PaspeleHune OCHOBHas NOrpeLHoCTb
0...1999 KOm 1 KOm
2,00...19,99 MOm 0,01 MOm + (3% un.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm [£(5% n.B. + 8 e.m.p.)] *
200...250 MOm 1 MOm

* - nna Kabeneint WS-03 n WS-04
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dnanasoH namepenuns cornacHo NOCT IEC 61557-2-2013 ana Uy = 100 B: 100 KOm...500 MOm

AnanasoH gna Uy =100 B PaspeweHue OCHOBHas NOrpeLHoOCTb
0...1999 KOm 1 KOm
2,00...19,99 MOm 0,01 MOm + (3% un.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm [£(5% n.B. + 8 e.m.p.)] *
200...500 MOm 1 MOm

* - pna Kabenent WS-03 n WS-04

AnanasoH namepenuns cornacHo NOCT IEC 61557-2-2013 ana Uy = 250 B: 250 KOm...999 MOm

AnanasoH gna Uy =250 B PaspeweHune OCHOBHas NOrpeLHoCTb
0...1999 KOm 1 KOm
2,00...19,99 MOm 0,01 MOm + (3% un.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm [ (5% u.B. + 8e.m.p.)] *
200...999 MOm 1 MOm

* - nna Kabeneint WS-03 n WS-04

OnanasoH namepenuns cornacHo NOCT IEC 61557-2-2013 ana Uy = 500 B: 500 KOm...2,00 TOm

AwnanasoH ana Uy =500 B PaspeweHue OCHOBHas NOrpeLHoCTb
0...1999 KOm 1 KOm
2,00...19,99 MOm 0,01 MOm + (3% un.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm [ (5% u.B. + 8e.m.p.)] *
200...999 MOm 1 MOm
+ (4% n.B. + 6 e.m.p.)
1,00...2,00 FTOm 0,01 TOm
[+ (6% n.B. + 6 e.m.p.)] *

* - nna Kabenent WS-03 n WS-04

OnanasoH namepenuns cornacHo NOCT IEC 61557-2-2013 ana Uy = 1000 B: 1000 KOMm...9,99 TOm

AnanasoH ana Uy = 1000 B PaspeweHune OCHOBHas NOrpeLHoCTb
0...1999 KOm 1 KOm
2,00...19,99 MOm 0,01 MOm
+ (3% n.B. + 8 e.m.p.)
20,0...199,9 MOm 0,1 MOm
200...999 MOm 1 MOm
1,00...9,99 TOm 0,01 TOm + (4% n.B. + 6 e.m.p.)

N3meputenbHoe HanpsaxeHue: 50 B, 100 B, 250 B, 500 B 1 1000 B;

MorpelHocTb GOPMUPOBAHUA UCNbITAaTENBHOTO HanpsaKeHUa (Rope [Om] = 1000*Uy [B]): -0+10% ot
YCTaHOBNEHHOM BE/INYMHDI;

O6HapyKeHWe onacHoro HanpsXeHua nepes HayaaomM U3MepeHus;

CHATMe 3apAaga c 06beKTa n3amepeHus;

N3mepeHne conpoTmBaeHNA U30aaLMK ¢ ncnonbsosaHnem suaku UNI-Schuko (WS-03, WS-04) mexay
BceMM Tpema Knemmamm (ans Un=1000 B He BbINosIHAETCSA);

N3mepeHne conpoTUBAEHUA U30ALMN MHOTOXKUIbHOTO Kabena (MakcMmManbHO 5) c nomolLbio
AONONIHUTENbHOroO BHelwHero agantepa AutolSO-1000c;

N3mepeHne HanpAaKeHMa Ha pasbemax +Riso, -Riso B AnanasoHe: 0...440 B;

N3mepuTenbHbIN TOK < 2 MA.
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7.1.8 IlocaeaoBaTeabHOCTh YepeaoBaHusa pas

NHaMKauusa nocnenosBatenbHOCTM ¢as: npAmas, obpaTtHas;
Ownana3oH HanpsaxeHni cetn Up: 95...500 B (45...65 ly);
OTobparkeHne 3Ha4YeHUN TMHENHOTO HaNpPAXKEHMUs.

M3mepeHne ocBeLEHHOCTU

dnanasoH Pa3pelweHue OCHOBHas NOrpeLHoOCTb
0...99,9 Jik 0,1 /1K
100...999 JIK 1K
i 8% EV ZEIY
1,00...9,99 KJIK 0,01 KJ1K
10,0...19,9 k/1k 0,1 k/Ik

OnpepgeneHve HaNpPaBAEHWNA BPALLEHWSA 3/1EKTPOABUIATENA

e [lnanasoH HanpsaxKeHus anektTpoasuratenen 1...760 B nepeMeHHOro ToKa;
e M3meputenbHblli TOK (B KaxKaol dpase): < 3,5 mA.

7.2 [lonoJIHUTE/IbHbIE XapaKTePUCTUKH

MutaHue

MunTaHne nameputens

MakeT akkymynatopos SONEL NiMH 4,8 B, 4,2 Au.

KaTeropus anektpobesonacHocTu

CATIV/300B

Ycn0BUA OKpy:KatoLLen cpeabl U Apyrue TeEXHUYECKNe AaHHble

[Junana3oH pabounx Temnepatyp 0..50°C
JnanasoH Temnepatyp Npun XpaHeHuu -20...70°C
BnaxkHOCTb 20...80 %
CteneHb 3aLMTbl, COFAaCHO PS4

rOCT 14254-2015 (IEC 60529:2013)

Pasmepol 223 x 228 x 75 mm
Macca, He bonee 2,2 Kr

Oucnnen

Ipaduyeckunin KU

KonnuyectBo namepeHuin Zs UnvM napameTpos
RCD ans akkyMynsaTopHbix 6aTapei, He meHee

3000 (6 u3m./muH)

Konnuectso namepenui Riso namn R gna
LeIoYHbIX baTapelt, He meHee

1000

BbicoTa Hag ypoBHEM Mop#

<3000 m

CooTtBeTcTBUE

FOCT P M3K 61557-1-2005

Knacc 3awmThbl

[BoliHana nsonsaumsa, cornacHo NOCT IEC 61010-1-2014
FOCT IEC 61557-1-2005

3neKTp01v|a FTHNUTHaA COBMEeCTUMOCTb

FOCT P M3K 61326-1-2014
FOCT P 51522.2.2-2011 (M3K 61326-2-2:2005)

MNamaATtb 10000 3anucelt
MamATb permcrpaTopa 6000 aueek
NHTepdeiic USB, Bluetooth
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7.3 /lonmoJiIHUTeJ IbHAaS MOrPeuIHOCTh

[aHHble o ,EI,OI'IOHHMTeﬂbHOﬁ norpewHoOCTn B OCHOBHOM MNoOJ1e3Hbl NPU UCMNOJZIb30BaHUN U3MepUTenAa B

HecTaHAaPTHbIX YC0BUAX, a TaKXKe 419 M3MepUTebHbIX N1abopaTopuii Npu nosepke.

7.3.1 /[lomosiHuTe/ibHAs norpemrHoCcTh corsiacHo 'OCT IEC 61557-2-2013 (Riso)

BaunAtowas BeanymHa O603HayeHne JononHuTenbHaa NOrpeLwHoCcTb
MecTtononoxeHue El 0%
HanpakeHue nutaHma E2 0%
Temneparypa 0...35 °C E3 2%

7.3.2 /[lomosiHUTeJiIbHAs norpemHocTs corsacHo 'OCT IEC 61557-3-2013 (Z)

BauAtowas BeanymHa O603HavyeHne JononHuTenbHaa NOrpeLwHoCcTb
MecTtononoxeHue E1l 0%
HanpakeHue nutaHma E2 0%
Mposog 1,2 m -0 Om
Mposog 5m- 0,011 Om
Temnepatypa 0...35 °C E3 Mposoa 10 m - 0,019 Om
Mposog 20 m - 0,035 Om
Apantep WS-03/WS-04 - 0,015 Om
®azo8bin yron 0...30 °C E6.2 0,6 %
YactoTa 99...101 % f, E7 0%
Hanps»xeHue cetun 85...110 % U, ES 0%
FapMOHUKM E9 0%
Cocrasnatouwas DC E10 0%

7.3.3 /JonojHuTe/ibHAA norpemHocTh corjacHo 'OCT IEC 61557-4-2013 (R1£200 mA)

BauAtowas BeanymHa O603HayeHne JononHuTenbHaa NOrpeLwHoCcTb
MecTtononoxeHue El 0%
HanpakeHue nutaHma E2 0,5 %
Temneparypa 0...35 °C E3 1,5%

7.3.4 /[lonmosiHUTeJbHaAs norpemHocTs corsacHo 'OCT IEC 61557-5-2013 (Rg)

BaunAtowas BeanymHa O603HayeHne JononHuTenbHaa NOrpeLwHoCcTb
MecTtononoxeHue El 0%
HanpakeHue nutaHma E2 0%
0% pnas50B
Temnepatypa 0...35 °C E3
t+2e.m.p.gna25B
NMocnepoBatenbHoOe HanpAXeHWe Nnomex E4 +(6,5% n.s. +5 e.m.p.)
ConpoTtneneHue aNekKTPoa0B ES 2,5%
YactoTa 99...101 % f, E7 0%
Hanps»eHue cetun 85...110 % U, ES 0%

88




7.3.4.1 BausHue e6e/AUYUHbI HANPAX}CEHUS hoMexXu HdA uU3MepeHuUe COnpomMue/1eHuUA
3a3emsieHus 014 iyukyuii: 3p, 4p, 3p + Kaewu

Re Un JononHuTenbHasa norpewHoctb [Om]

<10 Om 25B,508B +(((-32:10°-Re+33-10) -U2+(-12-103-Re+13-10°3) -Uz) -100%+0,026-VUQ)

>10 Om 25B,50B + (((-46-10°-Re+1-10%) -U2+(14-105-Re+19-10°%) -Uz) -100%+0,26-VUQ)

7.3.4.2 BausiHuUe conpomueJ/ieHusi CNOMO02aMe/IbHbIX 3/1eKmpoodoa

8, =+ (—5 3004 R 3 10-3+(1+ 1) Rh-5-10~% | %
dod = =\ Rs + 106 Re - Rh + 200 Re 0

ana Rs > 200 Om u/unm Rh = 200 Om.

7.3.4.3 BausiHUe 8e/lUMUHbI MOKA NOMeXu HA u3MepeHue conpomueieHus 3a3emaeHus 045
dyukyuii: 3p + Kaewju

Re Un JononHuTenbHasa norpewHoctb [Om]
<50 0Om 25B,508B +(4-102-Re-12)
>50 Om 25B,50B +(25:10°-Re*1,%)

7.3.4.4 BausiHue ge/UMUHbI MOKA NOMeXU HA u3MepeHue cOonpomueieHus 3a3emaeHus 045
dyHKyuii: Kaewu + Kaewju

Re JononHuTenbHasa norpewHoctb [Om]
<50m + (5-102-Re?1,)
>250m +(2,5:102-Re1,?)

7.3.4.5 BausiHUe COOMHOWEHUS 4Yacmu MHO203/1€MEHMHO20 3a3eMJ/eHUs, U3MepEeHHO020
K/aewjamu, K o6ujemy conpomueseHuio (3p + Kaewju)

Rc JononHuTenbHasa norpewHoctb [Om]
<99,9 Om + (5102 )
Rw
>99,9 Om +(9-102- 2
B Rw?

Rc[Om] — 3T0 3Ha4YeHUe CoONPOTUBAEHMA YACTM 3a3eMIeHMA, U3MEPEHHOrO KAeLWammn 1 otobpaxaemon
npubopom, a Rw[Om] pe3ynbTrpyiolias BeIMYMHa MHOr03/1€eMEHTHOMO 3a3eMaeHus.

8 KOMIIVIEKTAIIUA

8.1 CraHpapTHasag KOMIUIEKTaUus

HanmeHoBaHue MUHpeKc MUHpeKc

N3mepunTenb napameTpoB 3/1eKTPobe30nacHOCTM 31eKTPOYCTaHOBOK 1wt WMGBMPI530/

MPI-530/MPI-530-IT WMGBMPI530IT
MacnopTt 1 wr. #
AzanTtep aBTOMOb6UNbHbIN (12B) 1 wr. WAPRZLAD12SAM
Apantep WS-03 ¢ cetesoit Buakonn UNI-SCHUKO u kHonkoit « CTAPT» 1 wr. WAADAWSO03
AKkymynsTopHas 6atapea NiMH SONEL-07 4,8V 1w WAAKUO7
3axkum «KpoKkoamn» nsonnpoBaHHbIi ronyboi K02 1 wr. WAKROBU20K02
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HamnmeHoBaHue MUHpeKc MUHpeKc
3axkum «Kpokoamn» n3onanmpoBaHHbIN XENTblii KO2 1 wr. WAKROYE20K02
3axknum «KpoKkoamn» n3onnmpoBaHHbIN KpacHbii KO2 1w WAKRORE20K02
3apagHoe yCTPOMCTBO A1 aKKymynaTopos Z7 1 wr. WAZASZ7CZ
30HA M3MepUTENbHbIN ANA 3a6MBKK B TPyHT 30 cm 2 wr. WASONG30
30HA OCTpbIl C pazbeéMom «baHaH» ronybon 1 wr. WASONBUOGB1
30HA OCTpPbI C Pa3bEMOM «BaHaH» KENTbIN 1 wr. WASONYEOGB1
30HA OCTpPbIl C Pa3bEMOM «DaHAH» KPACHbIN 1 wr. WASONREOGB1
Kabenb nocnepgosatenbHoro nHtepdeiica USB 1 wr. WAPRZUSB
Kabenb ceTesom 1 wr. WAPRZLAD230CZ
KomnneKkt pemHei «CBO60AHbIE PYKMU» 1w WAPQOZSZEKPL
MpoBoa namepuTenbHblt 1,2 m ¢ pazbémamm «baHaH» ronyboi 1 wr. WAPRZ1X2BUBB
MpoBoa namepuTenbHblit 1,2 M ¢ pasbéMamm «baHaH» XKENTbI 1 wr. WAPRZ1X2YEBB
MpoBoa namepuTenbHblit 1,2 m ¢ pasbémamm «baHaH» KpacHbI 1w WAPRZ1X2REBB
MpoBoAa n3amepuTenbHbIN 15 M Ha KaTyLlKe ¢ pasbémamm «baHaH»
rony6oi 1 wr. WAPRZ015BUBBSZ
MpoBoa namepuTenbHblt 30 M Ha KaTyLKe ¢ pasbémMamm «baHaH»

. 1 wr. WAPRZ030REBBSZ
KpacHbIW
dyTtnap L2 1w WAFUTL2
8.2 /lonmosiHUTe/IbHASA KOMIIEKTAaL U

HanmeHoBaHune MUHpeKc

AKkymynsTopHas 6atapea NiMH SONEL-07 4,8V WAAKUO7
Apantep AGT-16C WAADAAGT16C
Apantep AGT-16P WAADAAGT16P
Apantep AGT-16T WAADAAGT16T
Apantep AGT-32C WAADAAGT32C
Apantep AGT-32P WAADAAGT32P
Apantep AGT-32T WAADAAGT32T
Apantep AGT-63P WAADAAGT63P
Agantep AutolSO-1000C WAADAAISO10C
ApanTtep ANnA TeCTUPOBAHMSA 3apPAAHbIX CTaHUM anekTpomobunein EVSE-01 WAADAEVSEO1
AzanTtep AnA TeCTUPOBAHUA YCTPOMUCTB 3alMTHOro oTKAtodYeHus (Y30) TWR-1) WAADATWR1J
LaTtunk ntokcmetpa LP1 c agantepom WS-06 WAADALP1KRU
3axkum «Kpokoamn» nsonnpoBaHHbIi ronyboi K02 WAKROBU20K02
3aXKnum crneumnanbHbli TMNA «CTPYOLUMHA» C pa3bEMoM «baHaH» WAZACIMA1
30HA ANA N3MmepeHnsa conpoTUBAEHNA NONOB U cTeH PRS-1 WASONPRS1
30HA M3MepPUTENbHbIN ANA 3a6MBKK B TPyHT 80 cm WASONGS80
Knasunatypa Bluetooth RUS WAADAMKRU
Knewm rubkume F-1 WACEGF10KR
Knewm rubkume F-2A WACEGF2AOKR
Knewm rubkume F-3A WACEGF3AOKR
Knewm namepurtenoHble C-3 WACEGC30KR
Knewm namepurtenoHboie C-6A WACEGC6AOKR
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HavmeHoBaHue NHaekc
Kneww nepeaatowme N-1 WACEGN1BB
MpoBoA M3MepUTENbHbIN 5 M ¢ pasbémammn «baHaH» KpacHbIN WAPRZOO5REBB
MpoBoa namepuTenbHblit 10 m ¢ pazbémamm «baHaH» KpacHbI WAPRZO10REBB
MpoBoa namepuTenbHblit 20 M ¢ pazbémamm «baHaH» KpacHbI WAPRZ020REBB
MpoBoA M3MePUTENbHbBIN 25 M Ha KaTyLKe C pasbémamm «baHaH» KPacHbIM WAPRZO025REBBSZ
MpoBoa namepuTenbHbl 50 M Ha KaTyLKe ¢ pasbéMamm «baHaH» XKENTbI WAPRZ0O50YEBBSZ
CumynaTtop Kabensa CK-1 WMRUCK1
CoeguHuTenb aneKkTpuyecknin - agantep AC-16 WAADAAC16
dyTnap gna asyx 3oH408 80 cm WAFUTL3

9 OBC/IYKUBAHHUE IIPUBOPA

f B cnyyae HapyweHMA NpaBuAa 3KCnayaTauuMm obopyaoBaHuUs, YCTaHOBAEHHbIX M3roToButenem,
MOXET YXYALIMTbCA 3almTa, NPMMeEHAeMan B 4aHHOM npubope.

Kopnyc nameputena mMoxXHO YNCTUTb MATKOM BNaXKHOM paHenbto. Henb3a cnonb3oBaTh pacTBOPUTENH,
abpasnBHble YMCTAWME CPeACTBA (MOPOLLKM, MacTbl U TaK ganee).

DNEeKTPOHHAA CXema M3MepUTeNnsa He HYXKAAeTCA B YUCTKE, 33 WUCKAOMEHWEM THE3ZL MNOAKNOYEHUA
M3MepuTebHbIX MPOBOAOB.

N3meputenb, ynakoBaHHbIM B NMOTPEOUTENbCKYIO M TPAHCMOPTHYIO Tapy, MOMKET TPaHCNOpPTUPOBATLCA
Nto6bIM BUAOM TPAHCMOPTaA Ha Ntobble PAcCTOAHMS.

JonycKkaeTca YMCTKa rHE3L, NOAKNIOYEHMA U3MEPUTEbHBIX MPOBOAOB C UCMO/Ib30BaHMEM 6E3BOPCUCTbIX
TAaMMOHOB.

Bce ocTanbHble paboTbl MO 06CAYKMBAHUIO MPOBOAATCA TOJIbKO B aBTOPU3MpPoBaHHOM CepBUCHOM
LeHTpe OO0 «COHI/».

PeMOHT npmbopa ocyLecTBASETCA TO/IbKO B aBTOpM3oBaHHOM CepBMCHOM LieHTpe.

10 YTUJIM3ALDHNA

N3meputenb, npeaHasHayeHHbIM AAA yTUAM3aUuMKM, cneayeT nepedaTtb lMpoussoautento. B cayyae
CaMOCTOATE/IbHON YTUAU3aLUUK e€ cnedyeT NPoBOAUTb B COOTBETCTBMU C AEWCTBYIOLMMM MPaBOBbIMM
HOPMamMu.

11 ITOBEPKA

M3meputenb napameTpoB  3/1eKTpobe3onacHOCTU  3/eKTpoycTaHoBOK  MPI-530/MPI-530-IT B
cooTBeTCTBMU ¢ PeaepanbHbim 3akoHOM PO Nel02 «06 obecrnevyeHuM eaAnHCTBA M3MepPeHui» cT.13,
NOANEXNT NOBEPKE.

MeToanKa NoBepPKM AOCTYMNHA A1 3arpy3KuM Ha calite www.poverka.ru

MesnosepoyHbliii uHmepean — 1 200.
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