OKIM 422139

(Koa npoaykuumn)

MIE-500
U3MEPUTEJIU NAPAMETPOB
AJIEKTPOBE3OIMNACHOCTU 3JIEKTPOYCTAHOBOK

PYKOBOACTBO MO 3KCIMITYATALUNN

Bepcus 1.02






COOEPXAHUE

I =1 =1 = I o 1 3
2 OBECHNEYEHUE BE3OMACHOCTM ... e 3
3 ONUNCAHUE USMEPUTENA U NMPUHLUWUMN ETO PABOTDI ............cceiiiirieeeee 4
3.1 Ha3nauenme 4
3.2 KoMmmiekranus 5
3.3 TexHuueckHe XapaKTePUCTUKHU 5
3.4 YcrpoiicTBO 1 padoTa 7

34.1 PacCHONOXKEHUE THE3M M KIIABHILL ......couteutieureureneenreenseenneessesueesseenseenseenstessesssessnenseenseensesssesseesmeesseenseenns 7

I N 1 1 (6] 101 (<), SRS USRUPI 9
3.5 3ymmep 11
3.6 MH3smepuTeabHBIC NPOBOAA H HAKOHEYHUKHU 11
3.7 AsrtomaTnueckoe orkiawuenue (AUTO-OFF) 11
4 TNOOFOTOBKA KPABOTE ... 1
4.1 3ameHa 371eMEHTOB MUTAHUSA 12
4.2 Yc/joBuSA BbINOJHEHUS U3MePEHUN U NMOJTyYeHHs MPABUIbHBIX Pe3yJabTAaTOB 12

4.2.1 TIpu4uuHBI OTOKUPOBAHUS UBMEPCHHI ... ....eeeeieeieireeeeieeeeesteenseeseesessesseesseesseenseessesssensnens 12

4.2.2 TIpoBepka MPaBUIHHOCTH MOJKITFOUCHHS CETEBOTO THEBIA . ccuveeurreneerneerueenseeeeeeeeneeaneenneens 13
4.3 Cnoco0bl NOAKJIIOYEHUS 13
5 TMNOPAOOK PABOTDI ...t 14
5.1 MWM3mepeHue cONPOTUBJIEHHUS 3a3eMJIEHUsI U BpeMeHH OTKJI04YeHus1 Y30 14
5.2 MW3mepeHue HANPSKEHUsI MPUKOCHOBEHUS M TOKa OTKI04eHus1 Y30 14
5.3 ABTOoMaTHYecKoOe U3MepeHHe mapaMeTpoB padoTsl Y30 15
5.4 MH3mepenue napamMeTpoB NETJIM KOPOTKOI0 3aMbIKAHMSA 15
5.5 MHM3mepeHue HanpsizKeHUs IEPEMEHHOI'0 TOKA 16
5.6 Omnpenenenne NPaBUJILHOCTH MOAKJIIOYEHNUS 3aIIHTHOTO TPOBO/IA 17
5.7 TIlpoBepka HeJOCTHOCTH 3AIUMTHBHIX NPOBOA0B M IKBUIMOTEHUHAIBHBIX COCAUHEHUM o.c.ovvereruercrunreranne 17
5.8 IlamaTh pe3ynbTaTOB U3MepeHNU 18

5.8.1 BHeceHHE pe3yIbTATOB H3MEPECHUMN B ITAMSTD......ccueerteemreenreanrenteenseenteenseesessesseesmeesseenseenee 18

5.8.2  CuuThIBaHUE PE3YIHTATOB, 3AMUCAHHBIX B IIAMSIT . .. .veeruveerereernreenreesveenseesseesnseesnseessseesns 18

5.8.3  OUHCTKA COMEPIKUMOTO TIAMSIITH ... eeeuveerereernreenreessseesseesseesseesseesnseessessseesssesssseesssesssseesns 19
5.9 Ilepegaya JaHHBLIX B KOMIbIOTEP 19

5.9.1 Tlaker OCHAIICHUS TSI COBMECTHON PAOOTHI C KOMITBEOTEPOM ....c.vvevvienreeneeanresnresneenseenseenss 19

5.9.2  TIoAKIIOYEHHUE U3MEPHUTENIS K KOMITBEOTEPY ..eevveernreerureerreerseesseesseesseesseessseessseessseessneenns 20
T 1 10 = 1 o 4 P 20
7 TEKYLLUMU PEMOHT .....oooveeeieeceeesteeee e ssssesse s e sse s e sssssssssssssssssnsssssssssnssnes 21



7.1 Ipenynpe:xaenust 1 ungopManus, BHIBOAUMBIC H3MEPHTEIEM 21

7.2 Coolmenns 06 omMOKaX, BISIBJIEHHBIX B Pe3yJIbTaTe CAMOKOHTPOJIA 21
7.3 Ilpexae yem oTAaTH H3MepHUTeIb B CepBUCHBIN HEHTP 21
8 XPAHEHMUE ... s 23
9 OBCIYXUBAHUE MPUBOPA .........co o 23
10  YCINOBUSA OKPYXAIOLLUEWU CPELDI ........coeueereueerneeeneesessesesassessssesessssenns 23
11 YTUITUSALIUS ... 24
L I | o 71 (0 2 4 = 1 o 24
12.1 Cgenenns 06 Usrorosuresne: 24
12.2  Cgepenns o IlocraBmmuke: 24
12.3 Cgepaenus o CepBucnom Llentpe. 24
12.4 Karajor nocrap/jisieMoii POIyKIHH 24




1 BBepeHue

Uameputenu napameTpos anekTpobesonacHocTn anekTpoyctaHoBok MIE-500 asnstoTcs
nepeHoCHbIMU LndpoBbIMK Npubopamun, NnpegHasHa4YeHHbIMU 4118 USMepeHnst napameTpoB
BbIKMOYa-Tenen MakcumansHoro unu guddepeHumnansHoro Toka B cetax tuna TN-C, TN-S,
TN-C-S, TT.

HOaHHoe PykoBoacTBO copepXut uHgopmMauuio 06 YCTPOMCTBE U MCMONMb30BaHWM U3MeEpUTENs,
3KCMnyaTaLMoHHbIX OrpaHNyeHnsix, Mepax 6esonacHocTu npu paboTe ¢ HUM v Ap.

WNameputens MIE-500 saBnsetcs coBpemMeHHbIM M3MepUTENbHbIM MPUGOPOM BLICOKOrO KadecTsa,

NMPOCTbIM U Oe3onacHbIM B OGCJ'IY)KVIBaHVIVI.

I'Ile6op AOJDKEeH OGCJ'Iy)KVIBaTbCFI TOMBbKO KBanMULUMPOBaHHBLIM MNEepPCOHANoM, O3HAaKOMIIEHHbIM C
npasunamMmm TEXHUKN 6GesonacHocTu.

O6CJ'Iy)KMBaHVIe M3MepuTens HekBanMUUUMpoOBaHHLIM MEPCOHANOM MOXET Bbl3BaTb MNOBPEXAEHUE
npm6opa 1 GbITb UCTOYHMKOM GonbLuUoi onacHocTh Ans Monb3oBaTtens.

BHumaHue &
HacTtosilee nsgenue oTHOCUTCA K YHUBepcanbHbIM U3MepUTeNbHbIM Npubopam Ans M3MepeHus u
KOHTPONSA 3NEeKTPUYECKUX BENUYUH (HanpskeHusl, CUIbl TOKa, CONPOTUBIIEHUS U MOLLHOCTH)

CumBoOnbI, 0TOGpaXxeHHbIe Ha npubope:

O Knasuwa anga skntoyerus (ON) u BoiknioveHus (OFF) nutaHusa nameputens.

O

M3mepuTenb 3alimiieH ABOVHON N YCUNEHHON U3onsuunen.

& Mepen paboToi ¢ npubopom HeOOBX0AMMO U3y4nTb AaHHOe PykoBOACTBO, TwaTtenbHo cobnoaatb
npasuna 3awmTbl, a TaKkke pekomeHgauum MarotoBuTens.

C € CepTudukaT GesonacHocTn EBponerickoro ctaHaapTa.

CepTudukaT GesonacHocTn Ans ABCTpanuinckoro ctaHaapra.

— WamepuTenb, npegHasHaveHHbI AN yTunusaumm, cnegyet nepegats MNponssogutento. B cnyyae

CaMOCTOATENbHOW YyTUNM3aummn ee cnegyeT Npon3BoAnNTbL B COOTBETCTBMM C AENCTBYHOLLUMM NPaBoOBbIMU
HOpMaMu.

P
CepTudmkaT COOTBETCTBUSA CPEACTB U3MepeHusl, FocyaapcTBeHHbIN ctaHaapT PO.
Afl 46

CepTndmkat yTBepxaeHns Tmna B [ocyfapCTBEHHOM peecTpe CpeacTB N3MEPEHU.

CAT Il 300V Mapkuposka Ha obopygosaHuu CAT IIl 300V o3HavaeT, 4TO OHO NCMOMNb3yeTCH B CETSAX
HanpskeHnem o 300 B, oTHocuTcs K |1l KaTeropun MOHTaXa U MakcMaribHOe UMMYSbCHOE HanpsXXeHue,
K BO3[,€NCTBUIO KOTOPOro AOIMKHO ObITh ycTonumnso — 4000 B.

2 OBECNEYEHUE BE3OINACHOCTHU

Mpubop MIE-500 cnyxut ana namepeHuid, pesynbTaTbl KOTOPbIX OMUCLIBAKOT COCTOSIHWE 3aLUMTbI
obopynosaHus. Ona obecnedeHnss COOTBETCTBYIOLLErO OBCMYXMBaHUA W NPaBUIbHOCTM MOMYYeHHbIX pe-
3yNbTaTOB HEO6GX0AMMO cobIoaaTh CneayoLmMe peKkoMeHaaLMK:

BHumaHune
Mepea pa6oToit ¢ NpMG6OPOM HEO6XOANMO U3YUUTL AaHHOe PyKoBoACTBO, TWaTenbHO cobnioaatb
npaBuna 3awmThbl, a TaKkke pekoMeHaauum UsrotoBurens.

MNpumeHeHne Nnpubopa, HecooTBETCTBYIOLLEE YKka3aHUsAM U3rotoButens, MoxXeT GbITb NPUYUHON
NosfiIoMKu npuéopa n UICTOYHMKOM cepbE&3Hon onacHocTu ansa Nonb3oBartens.

e [lpubGop AomkeH obCcnyxmMBaTbCA TOMbKO KBANUULMPOBAHHBLIM NEPCOHANOM, O3HaKOMIEHHbLIM C
MpaBunamu TexHukn 6GesonacHocTy;




e HEINb34 UCMNMONNIb30OBATb:
= [loBpexaeHHbIN U HeucnpaBHbIA NOIHOCTLIO UMK YAaCTUYHO U3MepUTenb;
= [poBoAa u 30HALI C NOBPEXAEHHOW U3onsAuue;

= M3Mepl/lTeJ1b, KOTOprﬁ AONro XpaHurncsa B YCJlOBUSAAX, HECOOTBETCTBYHLWUNX TeXHUYECKUM

XapaktepucTukaMm (Hanpumep, Npu NOBbILWEHHOW BNAXHOCTH).

e [lepea Hayanom m3mepeHun Heobxoaumo BblIbpaTb COOTBETCTBYIOLLYIO (DYHKLMIO U3MEPEHUs U

y6e,D,I/ITbCF| B TOM, 4YTO NpoBoAa NOoAKI4YeHbl K COOTBETCTBYIOLLUUM rHe3gam;,

o PemoHT nameputena OoJmkeH OCYLWeCTBNATbCA TOJNIbKO npeacrtaBuTenaMm aBTOPU3OBAHHOIO

CepBuCHOro LeHTpa.

BHumaHue &

Nameputenb MIE-500 npegHasHayeH ansa nsmepeHus napameTpoB anddepeHunanbHbIX TOKOBbIX
3aLMT, NOJSIHOrO CONMPOTUBIIEHUA NETNIN KOPOTKOro 3aMbIKaHUsA, a Takke HanpsHKeHUin NepeMeHHOro
Toka. [IpMMeHeHWe NpuGopa, HeCOOTBETCTBYIOLEE yKazaHUAM U3rotoBuTensi, MOXeT GbITb NPUYNHOMN
NofIoMKK Nnpuéopa M UCTOYHUKOM cepbEé3Hoi onacHocTu ans Monb3oBaTens.

Heo6x04MMO MOMHUTL O TOM, YTO:

e Hapgnucb hﬂll:, 3aropawuiadacda Ha pgucnriee, Oo3Ha4dYaeT 4Yepecyyp HU3KOoe HanpsXeHne nutaHua U

CUrHanmsmnpyert o HeobXoaMMOCTN 3aMeHbl 3NIEMEHTOB NUTAHKS.

BHUAMAHUE:
Henb3sa octaBnaTb paspsaXeHHble 3fIeMeHTbl NMTaHUA B U3amepuTerne —
BCNeACTBUE UX NPOTEYKU U3MEPUTENb MOXET ObITb NOBPEXAEH.

e HenpepbIBHbIA 3BYKOBOW CUrHam B NPOLECCE U3MEPEHW CUrHanmU3upyeT O TOM, YTO HanpshkeHue Ha

3axnmMax nsmeputens npesbiwaet 250 B.

BHUMAHME:
NamepuTenb npegHasHaveH ans paboTbl HA HOMMHaNbHOM HanpsbkeHun 230 B. MogknioyeHne mexay
3aXXMmMamn n3aMepuTens HanpsbkeHuss 6onbluero, Yem 400 B, MOXET NPUBECTU K €ro NMOBPEXAEHUIO.

3 ONUCAHUE USMEPUTENA U NPUHUWMN EFO PABOTDI

3.1 Ha3HavyeHue

NamepuTenb napameTpoB anekTpobesonacHoCTU anekTpoyctaHoBok MIE-500 sBnsieTca nepeHOCHbIM
undpoBbiM NpMBOPOM, MpeaHa3HaYeHHbIM Afsi U3MEepPeHust napameTpoB METNM KOPOTKOrO 3aMblKaHus W

usMepeHusi napameTpos Y30 o6LLero u cenekTUBHOro Tuna.

OcCHOBHblEe YHKLIMOHaNbHbIE BO3MOXHOCTU npndopa MIE-500

UcnbimaHue ebiknroyamenel duggepeHyuanbHo20 moka muna AC u A:

» W3mepeHue komnnekca napameTtpoB Y30 Ttuna AC, A, coO BCTPOEHHON M 6e3 BCTPOEHHOW 3aluuTbl OT

CBEPXTOKOB;
» Bbibop Nonb3oBaTenemM xapakrepa ToKa yTeuKu:
e cuHycouganbHoro - Tun AC (HavanbHas casa cozgaBaemoro Toka 0 unm 180°);
e nynbcupyowero — Tun A (C NONOXWTENbHBIMA UMW OTpMLUATENBbHBIMU COCTaBMAOLLUMN
nornynepuoaoB NEPEMEHHOr0 TOKa);
» WcnbiTaHne cenektuBHbIX U HecenekTMBHbIX Y30 ¢ HoMUHanbHbIMKU anddepeHumansHeiMm Tokamm 10, 30,
100, 300, 500 MA;
» V3mepeHue Toka oTknodeHns Y30 nocpecTBOM HapacTaloLwwero Toka;
» WamepeHvne BpemeHu otknioveHna Y30 npu Tokax 0,5, 1, 2 u 5-TM KpaTHbIX HOMUHaANbHOMY
auddepeHLmansHOMy TOKY;
» WamepeHue HanpsikeHus MPUKOCHOBEHMS;
»  VI3mMepeHune aKTUBHOrO COMPOTMBMEHNS 3aLUUTHOIO 3a3eMIeHNs;
» BO3MOXHOCTb M3MEPEHMS HaMpsXXeHWs MPUKOCHOBEHUSI U aKTMBHOIO COMPOTMBMEHWUS 3a3emneHus 6es
oTknoyeHus Y30;
» Bo3amoxHoCTb Bbibopa nopora cpabaTbiBaHWs 3almTbl Npnbopa oT NpeBbileHns 6e30nacHoro HanpsikeHns

Ha ypoBHsx 25 1 50 B, a onsa cenekTuBHbIX BblkNoyaTenen gononHuTensHo 12,5 B.

UsmepeHue napamempoe rnemsiu KOPOMKO20 3aMbIKaHUSI:

Mpoeepka uenoctHocTu npoeoaHuka PE / N nepen nsmepenuewm;

M3aMepeHne NonHOro ConpoTUBIIEHUS METIIN KOPOTKOTO 3aMbIKaHUS;
ABTOMATUYECKMIA pacYET OXNOAEMOro TOKa KOPOTKOrO 3aMblKaHUs;
B03MOXHOCTb MCMOMb30BaHNS U3MEPUTENbHbLIX MPOBOAOB Pa3fMYHON ANVHbI;

YV VYVYYV



HononHumenbHbie 803MoxHocmu npubopa MIE-500

0  ®PyHKUMA BONbTMETPa HaMpPsKEHWN NepemMeHHOro TOoKa;

o0 PacnosHaHue nposogos L un N, un npn HeobxoaMmMocT nx aBTomaTnyeckas 3ameHa B
nsmeputene;
CurHan o6 okoH4YaHuM cpoka crnyx0Obl 3aNIeMeHTOB NUTaHUs;
MamaATb Ha 500 koMNeKkToB pesynbLTaToB U3MepeHui, Brknoyas 10000 gaHHbIX;
Bo3mOXHOCTb Nepeaayun gaHHbIX U3 MaMATU B KOMMbIOTEP Yepes3 MHTepdEeic;
CamocTosTeNbHOE OTKMIOYEHNE HENCNONb3YEMOro N3MEepPUTEnS;
OproHoMuyHoe obcnyxusaHue u HebonbLune pasmepsbl.

OO0O0OO0Oo

3.2 Komnnekmauyusi

CTaH.CIapTH bl KOMMJIEKT NOCTaBKU

HanmeHoBaHue Kon UHpgekc
MamepuTenb napameTpoB anekTpobesonacHocTu anekTpoyctaHoBok MIE — 500 1 wrT. WMRUMIES500
M3amepuTtenb napameTpoB anekTpobesonacHocTn anekTpoyctaHoBok MIE -500 1 wr.
PykoBOACTBO N0 aKkcnnyaTaumu
M3mepuTenb napaMeTpoB arekTpobe3onacHoCcTK anekTpoycTtaHoBok MIE —500 1 wr.
MMacnoprt.
MpoBoa nameputeneHbli 1,2M ¢ pazbémamm "6aHaH" YEPHbIN 1 WwrT. WAPRZ1X2BLBB
30HA OCTPhbIN ¢ pa3beMoM "6aHaH" YepHbIN 1wr WASONBLOGBH1
MpoBog nsmeputeneHbii 1,2m ¢ pazbemamu "6aHaH" xenTbiv 1 wr. WAPRZ1X2YEBB
30HA OCTpbIVi ¢ pa3beMoM "GaHaH" XenTbin 1 wr. WASONYEOGBH1
Apantep ¢ ceteBow Bunkorn UNI-SHUKO 1 Wr. WAADAUNI
3axum «Kpokoamn» n3onupoBaHHbIN YepHbin KO1 1 WwT. WAKROBL20K01
dyTNap C peMHeEM 1 wr. WAFUTM!1
OnemeHT nuTaHus wenoyHon (alkaline) SONEL AALR6 1,5V 4 wrt/yn. 1yn.

[JononHutenbHas KomnsekTauua (no 3akasy)

HanmeHoBaHue Kon UHpekc
[poBoa mM3MepuTenbHbIN 5 M C OCTPBIM 30HOOM XENTbIn WAPRZ005YEBS
[poBoa mameputenbHbil 10 M C OCTPbIM 30HOOM XENTbIn WAPRZ010YEBS
[poBoa mameputenbHbin 20 M C OCTPbIM 30HOOM XENTbIn WAPRZ020YEBS
Kabenb nocnegosatensHoro nHtepdenica OPTO-RS WAPRZOPTORS
Apantep TpexdasHbix rHesg AGT-16 WAADAAGT16
Apantep TpexdasHbix rHe3g AGT-32 WAADAAGT32
Apantep TpexdasHbix rHe3g AGT-63 WAADAAGT63
Apantep TWR-1 ansi TeCcTMpoBaHusi yCTPOUCTB 3awmuTHoro otknoyeHus (Y30) WAADATWR1
OnemMeHT nutaHus wenoyHow (alkaline) SONEL AALR6 1,5V 4 wrt/yn.
Apantep nHtepdeinca koHseptop USB / nocnegoBartenbHbin nopt TU-S9

33  TexHu4eckue xapakmepucmuku

CokpalleHue ,e.M.p.” B onpeaeneHny oOCHOBHOW NorpeliHocT obo3HavaeT «eamH1ua Mnagllero paspsigan
ConpOTMBneHMe BXoAHOe

o  Mexay3akmMaMM L M IN.......coocoiiiiiee e 100 kOm
o  MexaysaxumaMn L M PE.........cooii 1 MOm
e Mexay 3axnuMaMn N U PE.........ccooiiiiiiieeee e 1 MOm
N3mepeHue HanpsaxeHUsi nepemeHHoro Toka (Un)
Juana3oH Pa3speweHue lNoepewHocmb OCHOBHas
0..250 B 1B +(1% U + 2 e.m.p.)

U3amepeHue HanpsikeHUs npukocHoBeHUA(Ug), OTHECEHHOrO K HOMUHaNIbHOMY
andpcepeHUanb-HOMY TOKY

InanasoH namepenus cornacHo IEC 61557: 10..50 B
BbibpaHHbIU
. Tok lNoepewHocmsb
HOMUHasIbHbIU MOK Juana3oH | PaspeweHue
u3MepeHusi OCHOBHasl
8bIK04Yamens

10 MA 4 mA o

30 VA 12 VA 4(0...10% Ug + 5 e.m.p.)
100 MA 0..50B 0,1B 40 mA

300 mA 120 mA +(0..4% Ug + 5 e.m.p.)
500 mA 200 mA




MpoBepka Boikntoyatensa Y30 u namepeHue BpeMeHU oTknroyeHus (ta)

Iwana3soH namepenus cornacHo IEC 61557:

ot OMC ... 4O HanbonbLLEero 3Ha4eHus

Tun YcmaHosrneHHasi [Huana3oH lNoepewiHocmb
PaspeweHue
8bIKIoYamerisi KpamHocmb omobparkeHusi OCHOBHasl
Oisl lan 0...200 mc
An
Obuero Tuna 2 lan 0..150 mc
055'AI" 0...40 me 1 Mc £ (2% ta +1e.m.p.)
2=—An 0...500 mc
CenekTusHble 1l
2 lan 0...200 mc
5 lxn 0...150 mc
. To4HOCTb 3afaHHoro AnddepeHunansHoOro Toka:
AN 1 an, 2%Tan V5 Ian ceeereeeeee e 0...5%
OIS 0,55 a0 ceeietiiie e -5...0%
N3mepeHune conpoTtuBneHus 3asemnenma (Rg)
BbibpaHHsbIU
HOMUHarbHbIl Paspe- Tok
HuanasoH lMoepewHocmb ocHogHasi
mok WeHue | usmepeHusi
8bIKr0Yamerisi
10 MA 0,01 kKOM...5,00 kKOm 0.01 KOMm 4 mA +(0...10% Re + 5 e.m.p.)
30 mA 0,01 kOM...1,66 kKOm ’ 12 MA £(0...10% Re + 3 e.m.p.)
100 mA 1 Om...500 Om 40 VA 0
300 MA 10Mm...166 Om 10m 120 WA +0..4% Re + 4 emp.)
500 MA 1 OM...100 Om 200 MA +(0...4% Re + 3 e.m.p.)

M3mepeHune NONHOro CONpPOTUBNEHUS NETNN KOPOTKOro 3aMbikaHus (Zs)
[Ounana3oH namepeHus cornacHo IEC 61557 ons HanpsxeHus 187...250 B n dasosoro yrna

namepsiemon uenm 0...18°

[1po80d usmepumesbHbIl

Juana3oH usmepeHusi Zs

C Bunkon 0,19...200 Om
1,2Mm 0,13...200 Om
5™ 0,15...200 Om
10m 0,19...200 Om
20 m 0,25...200 Om

Onana3oH oTobpaxeHus Zs

Juana3oH
PaspeweHue | NozpewHoCmMb OCHO8Hasi
omobpaxkeHusi
0,00...9,99 Om 0,01 Om +(2%Zs +3e.m.p.)
10,0...99,0 Om 0,1 Om +(2%Zs +3em.p.)
100...200 Om 1 Om +(3%Zs +3em.p.)

MokasaHue Toka KOpoTKoro 3ambikaHua (lk)
IOnanasoH namepennsa IEC 61557 (ycnosus kak ansa Zs)

lNposod
. LHuana3oH usmepeHus Iy
usmepumersibHbIl
C BuUnKom 1,15 A...1,21 KA
1,2 ™ 1,15 A...1,84 KA
5m 1,15 A...1,53 KA
10m 1,15 A...1,26 KA
20 m 1,15 A...920 A

[nanasoH oTobpaxeHus

[Huana3oH
PaspeweHue lNoepewiHocmb OCHOBHasi
omobpaxxeHusi
1,15... 9,99 A 0,01 A Bbluncnsetcs
10,0..99,0 A 0,1A TakK Xe, Kak Ans OCHOBHOM
100...999 A 1A MOrPEeLLHOCTM NOSTHOTO
1,00...9,99 kA 0,01 kA CONPOTUBNEHMUS NEeTNN
10,0...22,0 kA 0,1 KA KOPOTKOrO 3aMblKaHUs

KOHTpO.ﬂ b LeJTOCTHOCTU Lenu

lNopoz cpabameieaHusi
6510KUpOBKU U3MepeHul

OcHosHasi nozpewiHocme
onpedenieHus nopoaa

3 kOm

+10%




U3mepeHue Toka oTknoveHusa Y30 ansa cuHycompaanbHoro ancddepeHumnansHoro Toka (la)

InanasoH namepennsa cornacHo IEC 61557: (0,3...1,0)Ixn
BbibpaHHhbIU
. Tok lNoepewHocmb
HOMUHarbHbIU MOK HuanasoH | PaspeweHue
usMepeHusi OCHOBHas!
8bIKIt0Yamerisi
10 MA 3,3..10,0 MA 0.1 MA
30 MA 9,0..30,0 MA ’ 03 %110
100 mA 33..100 mA ’ IA”" ’ +5 % lun
300 wA 90..300 MA 1 MA X lan
500 MA 150..500 mA
e BO3MOXHO Havyano namepeHns OT NONOXUTENBHOrO NMMBO OTpPULATENBHOIO NONYyNepPunoa BelHYXXAEHHOIO
TOKa yTeYKun, BpeMs MPOTEKAHUA UIMEPUTENBHOIO TOKA  .oooceeereiiiieieeeeeeee e makc. 3200 mc

M3mepeHune Toka oTknoveHna Y30 ansa toka gudpcpepeHumanbHOro nynbcupyrowero
ogHononsipHoro (l,)

BbibpaHHbIl
HOMUHasbHbIU Tok lMozpewHocmsb
HuanasoH | PaspeweHue
mok uamepeHusi OCHO8Hast
8biK/It04ameris
10 mA 4..20 MA 0,1 MA 0,4 X 15n.-2,0 X Ian +8 % lan
30 vA 12..42 mA
100 MA 40..140 mA 1 MA 0,4 X Ign..1,4 X Ipn +7 % lan
300 mA 120..420 mA

e MOXHO HayaTb W3MepPEHUst OT MONOXUTENBHOro, NMMBO OTpMLIATENBHOrO Noynepuoaa Toka yTedku
o Bpemsa npoTekaHMst UBMEPUTEINTBHOIO TOKA ....ueuuinreneener et eteaseeeneareneeneierereeeeenens makc. 3200 mc

JononHutenbHble TeEXHUYECKME AaHHble

a) KNACC UBOMALMM ... eeieeea e nBonHas, cornacHo PN-EN 61010-1 n IEC 61557
b) KaTeropnsa 6€30MACHOCTM.........ccoecvviiiiieeiiee e [11 300 B cornacHo PN-EN 61010-1
c) creneHb 3awmTbl kopnyca cornacHo PN-EN 60529 ... IP40
d) AnanasoH HaNpPsKEHUIN, MPU KOTOPOM BbINONHATCA n3mepeHns RCD v netnu

KOPOTKOTO 3AMBIKGHUS . ... e eeeieiiiiieeeeee e eeeeiei e iieeeesseeeeeessnneeeesssnneeeeenennne 101,250 B
€) HOMUHAMBHAA HACTOTA CETM . .uuuueeiiiiieeeaeeesesaauenteaeeeeeaaaaaeesasaansssenneeeeeaaaeessaaaannsessneeeeeaaeeses 50Ty
f) nuTaHue uameputensa: aBa anemeHTa nuTaHua R6 (pasmep AA), xxenaTternbHO ankanvHoBbIE
L) 221V T=T o PP UP TP 230 x 67 x 35 MM
R) MACCA NMBMEPUTEIIA ...eeeiiiiiiiiii ettt e b ok.400r
i) TEMMNEPATYPA PADOHAN. .. .ceiieiiriiieeeieiiieee e e eetitee e e e ettt e e e e s s tteeeesssbaeaeeesntraeaeeannsaeeeeeansreeas 0..+40°C
J) TEMMEPATYPA XPAHEHUS. ....oeeiieeeeeiiiee e et ee e ettt e e e e ettt e e e e snbe e e e e e anbae e e e e e snbeeeeeeanees —20..+60°C
K) TEMNEPATYPA HOMUHAIIBHAN. ... ieeeiieeiitieeeeeaiietee e sttt e e e s ssbe e e e e e snnteeeeeeannbeeaeeennneeas +20..+25°C
[) BpemMs 4O CAMOBBIKITIOUEHUS . ... . ueeeeeneiiee e ieeeneeeaenes 2 MWH. (B pexume ABTO — 3 MUH.)
m) konu4yectso mamepeHun ana Y30 wvnu netnn K3.........ocoeenin, >5000 (2 nsmepeHus /B
MUHYTY)

3.4 Ycmpolcmeo u paboma

341 PacnonoxeHue rHe3g v KnaBuwl




Pwuc.1. Pacnonoxenuve rHesa v knasuvw B npnbope MIE-500 (nuuesas naHenb)

MHespa:

1]
2]
(4]

n3MepuTenbHoe rHe3go «L» - ans nogknioyeHus asHoro npoBOAHMKA U3MEPSIEMOW CETU;
u3mepuTenbHoe rHe3go «N» - Ansa nogknoyveHus Hynesoro paboyero nposogHuka N;
n3mMeputenbHoe rHe3no «PEx» - ona nogknioveHnsa 3awmTtHoro nposogHuka PE;
KOHTAKTHbIW 3MeKTPOA - AN MPOBEPKM NpaBUITbHOCTM nogknoveHusa nposoga PE B rHesfo.

Ecnu pasHuua noteHuwanoB mexagy 3axumom PE @ W AaHHbIM anekTpodom npesbiwaet 50 B, To Ha
aucnnee 3aropuTcs Haanucb PE.

Mpumeyanue: CobniogeHve npaBuibHOCTU noAknoyeHus ¢asHoro L u Hynesoro nposogoB N He
ABNseTca oba3aTenbHbIM, T.K. NPMGOp aBTOMAaTUYECKM NAEHTUMULMPYET NOAKIMIOYEHNE NPOBOAOB.

KnaBuaTtypa:

5]

(6]

KnaBuua

BkntoyeHme 1 BbIKNoYEHE NUTaHNS nameputensa.

KnaBuu.la
Hayano uumkna nsmepenusi.
nepeknyaTens PyHKLUN

Bbi6op dyHKLMK:
e Rg, to — uM3MepeHue conpoTUBEHWs 3a3eMeHns 1 BpemMeHu oTkroudeHnst Y30 npu nony-,
OfHO-, ABYX- U NATUKPATHOM K HOMUHanNbHOMY AnddepeHLManibHOM TOKE;
e Ug, In — u3MepeHue HanpsikeHUsi NPUKOCHOBEHMS 1 ToKa oTkItoueHus Y30;
e AUTO - aBTOMaTMyeckoe MamepeHue napameTpoB pabotbl Y30;
o Zs, Ik — U3MepeHUe NOSIHOrO CONPOTUBIIEHUSI METIIN KOPOTKOrO 3aMblKaHUs 1 Toka
KOPOTKOro 3a MbIKaHUS;
e U.n - u3mepeHue HanpsikeHus ceTu;
o o — NpoBepKa NPaBUNbHOCTY NOAKMIOYEHUS 3aLmMTHOro nposoaa PE npu nomoLm KoH-
TaKTHOTO 3NEKTPOAA;
e MEM - npocmoTp namaru.
KnaBVILI.Ia

(9]

e BuiGop dasbl auddepeHUmanbLHOro Toka;

e OTKa3 oT namepeHusi Toka Ia 1 BpemeHu ta nocne namepennsiUs mnm Rg;

e OTKa3 OT 3anucy UnNn CTUpaHNs NamsTu.

KnaBuLia
Bbi6op HOMMHanNbHOro 3HaveHus auddepeHLManbHOro Toka M3MepseMoro BelkntovaTens.
KnaBMma@

o B (byHKUMN RE, ta nnn Usg, la - BoIGOp 3HaveHns 6esonacHoro HanpsikeHnsa 258 nnn 50B (12,58,
25B unn 50B B cnyyae Bbibopa M3MepEHMWI CENEKTUBHBIX BbIKIOYaTENen): nepeoe HaxaTtune
KNaBuLW BbI3bIBAET BbIBOA HA AUCNnen 3HadeHunst Uy, crnefytollee, NpoM3BegeHHOE B TEYEHME
npomexyTka BpeMeHU Moka npoeuupyetcsi 3HadeHne Uy, BE4EeT K ero U3MEHEHWI;

¢ Bbibop (yBenunyeHue) AnUHbI U3MEPUTENbHbIX MPOBOAOB, WCMOMb3YEMbIX NPU U3MEPEHUM
NOMHOr0 COMPOTMBEHUS NETIIN KOPOTKOrO 3aMbIKaHWS;
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e yBenuyeHue Ha 1 HoMep SYeiku NaMsITy.
f1] knaBuwa |

= B (oyHKUMM RE, ta unu Ug, la - BbIOOp TMNa BbikntovaTenen andpgepeHumnansHoro Toka (Hece-

NEeKTUBHbIX Unn CeneKTVIBHbIX);

- Bbl60p (YMeHbLUEHVIe) ONWHbI USMEePUTENbHbIX NPOBOAOB, WUCMOJIb3yeMbIX NpU U3MepeHUn

NOJTHOIo CONPOTUBIEHUA NETNIN KOPOTKOro 3aMblKaHUA;
" YMEHbLLEHNE Ha 1 HOMep SAYENKN NamaATn.

[2] knaeuwa (9|
e BHECEHME Pe3ynbTaToB U3MEPEHUIA B NaMsiTh;
e CTUpaHue Bceil namsTy.
E KnaBuLwa s
* CUNTLIBAHME OYEPEAHOrO KOMIMOHEHTa Pe3yrnbTaToB M3MEPEHMSI.

h4 Knaeuwa

e BKIHO4YeHune n BbiKIlo4eHUe noacBeTKn gucnnes.

3.4.2 [Oucnnen
[20
“ “ "}
40 )T MEN/ Sawy Sewp Swwp | ()
o ANy
<___> ~m - MS
/\ /\ ' ' mA
\/ = \Z=maV_ ZaaV_ “aa
]
Puc.2. YKugkokpuctannuueckui gucnnern npmudopa MIE-500.
15 OCHOBHOE MOJ1E CYUTbLIBAHWS;
16 [OMOMHUTENBHOE MOJie CYNTLIBAHUS (BCMOMOraTenbHble OAaHHbIE);
euHuLa n3mepeHns otobpaxxaeMoi BENUYMHBI
Q, kQ - COMpPOTUBIIEHUE, OMbl, KNITOOMbI
\' - HanpsbkeHue, BOIbTbl;
ms - BpeMsA, MUINCEKYHAbI;
mA, A, kKA - TOK, MuUINMamnepbl, amnepsbl, KUoamnepsol;
18 nukTorpamma, onpepensioLas a3y U3MepPsSIEMOoro Toka;
19 cumeon «MEM» WH(OpPMUPYeT 0 TOM, YTO NPUBOP HaXOAMTCS B dhase NPOCMOTPa UM BHECEHNA
AaHHbIX B NaMsTh;
cumBond 3aropaeTcsi B TOM criyuae, koraa dhasHblii NpoBOg, CeTW noakmiodeH Kk rHesagy N namepu-
Tens, YTo O3Ha4YaeT aBTOMAaTUYECKOE NEPEKITIOYEHNE 3aKUMOB ;
1] cumeon &l curHannanpyet 06 n3MepeHnn ceneKkTUBHLIX BbikniouaTeneil auddepeHLmansHoro
TOKa;
2] cumeon @ CUrHanM3npyeT O COCTOSIHUN COeAMHEHNsI Npubopa ¢ 3anekTpoobopyaoBaHMEM:
e cumeosn1 ceemumcsi - W3MEPEHHOE HanpsbkeHWe HaxoouTcst B OOMYCTUMOM [AuManasoHe
HanpspKeHUN;
e cumeos1 Mu2aem - W3MEPEHHOEe HamnpshkeHWe HaxoAuTCH BHE OOMyCTUMOro AuanasoHa

HanNPSXKEHUA NNK Xe namepuTerb ObIn1 NOAKITHOYEH HenpaBWI1bHO.
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cumBon krd - BuiknouaTens AnddepeHUMansHOro Toka He BbIKIIOUUICS BO BPEeMsi M3MepeHus

BPEMEHM WM TOKa OTKIOYEHWS;
cumeon [Fl - npeBbiweH ananasoH n3amepeHuit;
cumeon Il - HanpsxeHne mexay 3axumamu L-N |, a Takke L-PE Huxe gonycTMMOro unm xe B

npouecce M3mMepeHus NeTnm N3MepeHo CNMNLLKOM ManeHbKoe 3HaYyeHne Toka KOPOTKOro 3aMblkaHUs;

cumeon Bt - nuTaloLme anemMeHTLI N3pacxooBaHbl, MOXHO MPOBOANTL TOMLKO M3MepeHie

HanpshkeHWs CeTn, HO HaAO CYUTATBLCH C AONOMHUTENBHBIMU MOrPELLUHOCTAMM;
cumBon [*|anemMeHTLI NMTaHUS M3pacXoa0BaHbl, MAMEPEHUS MOTYT BbiTh NPOBEAEHb!, HO Haf0
CYMTATBCA C AONOMHUTENBHBIMU MOrPELLUHOCTAMM;

cumBon Ll - npeBbILeHVe JONYCTUMOTO 3HaYeHNs TemnepaTtypbl BHyTpy npubopa;

29 cumson PH - npesbilieHre HanpsxeHns 50B Mex/y KOHTaKTHBIM 3MEKTPOAOM U 3axumoM PE 1nu
e He nogkntoveH 3axum PE nameputens;

cumeon [k aBTomaTyeckoe npepblBaHMe M3MepeHuit BCrieacTBie NPeBbILeHUs 1oMNyCTUMOrO
6esonacHoro HanpmKeHns;

@ cMMBonpﬁ -BbIBOAWTCH B AOMOSMHUTENBHOM MOfle CYNTBIBAHWSA BO BPeMsi yCTaHOBIEHUsI Mopora,

onpegensioLero 6e3onacHoe HanpsHKeHue;

cumBon dill - BO3MOXHOCTb CTUpaHNs NamsTy;

E cumBon [ ] - BHeceHne B NamATh;

34 cumBon .. -oTcyTCTBME Kakux-NMBO pesynsLTaToB B TeKyLleil sueiike NamMaTy (s4eiika nycTa);

35 cumBon £23- B TekylLel aueiike NAMATV UMeeTCs pe3ynbTaT (pesynbTaThl) U3MepeHHuil;

cumeon IH- oueHb Gonblioe akTMBHOE COMPOTMBIIEHUE WIM e He MNOAKMOYEH 3aLUMTHBIN

npoBoA;

TOKEe,;

cumBon [rd - cpaBatbiBaHne BoikntovaTens anddepeHLMansHoro Toka BO BCTYNUTENbHONM dase
nameperus (40% lan) MNn xe npepbiBaHWe Lenu M3mMepeHus napameTpoB METNN KOPOTKOrO 3aMblKaHUs
(Ha-
npumep, BCreacTBme cpabaTtbiBaHWs BbIKNOYaTENS);

cumeon Y - u3aMepuTenb HaxoauTcs Ha aTane nepefads [daHHbX B KOMMbIOTEP Yepes
nocneaosaTtenbHbIN NOpT noaknoveHns RS-232;
39 cumBon |_ | Bpems cpabaTbiBaHWs ta BbikntoyaTens npu nonykpatHoMm anddepeHumnanbHOM TOKe;
40| cumBon - Bpems cpabaTbiBaHNa ta BLIKMIOYATENA NPU  OAHOKPATHOM AnddepeHLnansHoM
41 cumeont. BpeMs cpabaTbiBaHUs ta BbIKMOYaTeNs npu AByKpaTHOM  AnddepeHumanbHOM TOKe;
42| cumBeon - Bpems cpabaTbiBaHUs ta BbIkNOUaTeNs Npu NATUKpaTHOM  AnddepeHumanbHOM TOKE;
43| cumBon t "aKTUBHOE CONpOTUBIIEHUE 3a3eMIIeHNa Re
44 cumeon’" - Tok cpabaTtbiBaHus la BbikntoyaTens;
45/ cumBon th_ HanpspkeHue NPUKOCHOBEHNS Uy,
46| CUMBOR " - NOMHOE COMpPOTMBMEHNE NETNN KOPOTKOrO 3aMblKaHUS Zs;
47 cumeon'*- oxupaemsiit Tok KOPOTKOro 3amblikaHus lk;
48| cumBon Un - HOMMHaNbHOE HanpsPKeHne ceTu (ycTaHoBNeHHoe B npubope);
49 cumeon YES- nonokuTenbHbIN pesynbTaT aBTOMATUYECKOro U3MepeHust Boikniodatens Y30;
50| cMmMBON NO- OTpULATENbHBIV Pe3yrnbTaT aBTOMaTUYECKOro U3MepeHns BbiknoyaTens Y30;
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l51] cumBon -1 - BbIBpPaH N3MepUTENbHbI NPOBOA, OKAHYNBAIOLLMIACS BUIKOW, MpU M3MEPEeHUM
MOMHOrO COMPOTUBIIEHUS NET KOPOTKOTO 3amblkaHus;

52 cumeon EOD - wagnucs, uHdbopMmupylolwas o HenpaBMrbHO BLIGPAHHON AMMHE U3MEPUTENBHBIX
NpoBOAOB BO BPEMS  M3MEPEHMs1 MOSIHOMO COMPOTMBIIEHWSI METNN KOPOTKOrO 3aMblkaHus WM O
NOBPEXAEHUM LIeN KOPOTKOTO  3aMblKaHWUsA 3MEpUTENs;

CUMBON -~ - - OTCYTCTBME LIEMNOCTHOCTM U3MEPSIEMOMN LienU Mpu U3MEpPEHUU MeTnm KOPOTKOro
3aMblKaHus;

cumeon rES - B dhyHKkUMM aBTOMaTHYECKOrO M3MepeHns Haanuch MHOPMUPYET O HeoBXOANMOCTH

BkntodeHnsa Y30;
N N AN -
\V} \V}

Puc. 4. MHEMOHUKM BUOOB TECTUPYEMbIX TOKOB

V

65 - BMA TOKa - CUHYCOMAANbHbINA, FEeHEpPUPOBaHME HAYMHAETCA C MOMNOXKUTENBHOMO NONYNEepUoaa;
- BUA TOKa - CUHYCOMAANbHbIN, FeHepMpPOBaHME HAYMHAETCS C OTpULaTEeNbHOro Nonynepuoaa;
- BUA TOKa - O4HOHAMPaBMNEHHbIN NyNbCUPYIOLLMIA, MONOXUTENbHbIN;

58 - BUO TOKa - OAHOHANPABNEHHBIA MYTLCUPYIOLLNNA, OTPULATENbHBIN.

3.5 3ymmep

MpeaynpeauTenbHblie CUrHanNbI:

HenpepbleHbIl 38ykoeoUl cuzsHan
e HanpspkeHne Ha 3axxumax nameputens npesbiwaeTt 250 B.
JnuHHbIl 38yKoeol cuzHan (ok. 0,5 cek)
e CurHanusupyeT 06 OKOH4YaHWM NpoLecca CaMOKOHTpons npubopa;
e HaxaTne kHOMKW, KOTOpas He akTMBHA B [AaHHbI MOMEHT ANns BblbpaHHON YHKUUM
N3MepeHus;
e CurHanusmpyeT 0 caMOOTKIIo4eHnn npubopa.

MoaTBepxaalwme n gpyrue curHanbi:

Kopomekuli 38ykoeoli cueHar

e MOATBEPXAEHME HaXaTusi KrnasBulW; BbI3bIBAETCA B TOM Crnyvae, korga npubop MoxeT
BbIMOMHUTL AENCTBUE, CBA3AHHOE C AaHHOW KraBuULLen;

¢ MOATBEPXAEHME OKOHYaHMSA NpoLecca CTUpPaHUS MamaTh C pesynbTaTtaMmu U3MepeHui.
Kopomkuti u doneuti 38ykoeoll cueHar

e MOATBEPXAEHNE 3anucK pesyrnbTata U3MEPEHNs B COOTBETCTBYIOLLYIO AYEliKy namsaTu.

[sa doneux 38ykoebix cueHana ( oK. 0,5 cek)

e BO BpeMmsi U3MepPEeHUs HacTynuna cutyaumsl, Kotopasi enaet HeBO3MOXHbIM €ro OKOHYaHWe;
CurHan cooTBeTCTBYeT MHpopmaumn Ha Tabno (Hanpumep, npesbilleHne 6e30nacHOro HanpsXxeHus
BO BpeMS M3MepeHus);

e OrTcyTCTBME ULENOCTHOCTM Uuenu (MnomHoe COMpOTMBIIEHUE METNM KOPOTKOro 3aMblKaHUsi
6onbLie yem 3 kKOm).

3.6 MH3mepumenbHbie Npoeoda U HAKOHEYHUKU

MponssoguTenb rapaHTmpyet npaBUJIbHOCTb nokasaHum an6opa TONMIbKO  nNpu  ycnosun
ncnosnb3oBaHMA NpoBOAOB I'Ipomssoumenﬂ.

3axum ((KpOKO,EI,I/Iﬂ», KOTOprVI nocrtaBndeTca BMeCTe C USMepuUTesibHbIMMU NpoBOoAaMU, MOXET ObITb
noagcoeAuHeH Kak K HaKOHEYHUKY Tuna «BaHaH», TaKk 1 Ha VI3MepVITeJ'IbeIl7I 30HA.

3.7 Aemomamuyeckoe omknroyeHue (AUTO-OFF)

ABTOMaTMyeckoe ortknodeHne uameputens (AUTO-OFF) cBoouMT K MUHMMYMY UCMNOMb30BaHWE
3MEeMEHTOB NUTaHWSA, NPOANeBas Npu 3TOM CPOK MX CIy>XObl.

Mpubop oTMepsieT ABE MUHYTbI C MOMEHTA BKIIOYEHUS U €CNU 3a 3TO Bpemsl He ByaeT BbINOSHEHO
nM3mMepeHue, TO OH OTKMYaeTcs aBTOMaTU4Yeckn (B Mpouecce aBTOMaTUYECKOro MW3MepeHusi 3ToT

NPOMEXYTOK BpeMeHu npoanesaeTcs A0 3 MUHYT C MOMEHTa HaxaTusi KnasBuLim @ ).
M3MeHeHne nonoXeHust nepeknoyatens WM Xe ucnonb3oBaHue nobon KnasBuwun 3a
VCKMOYEHNEM KITaBULLIM MOACBETKU Ha4yMHaeT NpPOoLeCC OTCYeTa BPEMEHM CHavana.

4 NOAroTOBKA K PABOTE
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BHumaHue A
OTBEeTCTBEHHOMY 1LY AOMKHbI ObITb AaHbl NOAPOOHbLIE MHCTPYKLUM,
OTHOCcALWMeCA K NPoMNakTUIeCKOMY 06CNYyXMBaHUIO U KOHTPOTIO,
Heobxooumbie onsa obecnevyeHuss 6e30NacHOCTMU.

Mocne npuroGpeTeHusi npubopa v nepes Havanom ero akcnnyatauum He 0 6 X o 4 U M o:
e [lpoBEPUTL KOMMMEKTHOCTb COAEPXKMMOTO YNaKOBKM;
e BcTaBUTb 3MEMEHTBLI NUTaHWSI.
Mepen HeNOCPEACTBEHHBIM HAYarom U3MepeHni He 0 6 X 0 A U M O:
e y6eamTbcsa B TOM, YTO COCTOSIHUE 3TIEMEHTOB NUTaHUS MO3BONSIET NPOU3BECTU U3MEPEHNS;
e MPOBEPUTL — He MOBPEXAEHA W U30SILMS NMPOBOAOB U KOPNYC U3MEPUTENS.

3ameHa asileMeHmMoe numaHus

B npubope MIE-500 ncnonb3ytotcs anemeHTol nutaHua 1,5 B
NpUMEHEHNe ankannHoBbIX 31IEMEHTOB.

4.1
(pa3amep R6, AA). PekomeHayeTtcs

BHumaHue &
Bo BpeMsi 3aMeHbl 3NIeMEHTOB NUTaHUs HeNb3A OCTaBNATb NPOoBoAA B rHe3gax
— 3TO MOXET SIBUTbCA NPUYMHOMN NOPAXKEHUS INEKTPUYECKUM TOKOM.

il
il

Puc.5. Cnocob BCKPbITUS AYENKN 4151 9NIEMEHTOB NUTaHUSA

[ns Toro 4TOGbI 3aMEHUTL 3MEMEHTHI NUTaHUsl, He 0 6 X0 4 U M O:

BbIHYTb NPOBOAA U3 U3MEPUTENBHBIX THE3A U BbIKIIOUYUTL U3MEPUTESb.

CHSITb KpbILLKY 31IEMEHTOB NUTaHUs B HWXKHEI YacTu Kopryca, BbiABUrasl e B HanpaBrieHnu,
yKasaHHOM CTpenkon (B nocneHeM TUrne kopnyca HeoGXoAMMO UCMOb30BaTh OTBEPTKY, BXUMAas €€ B
oTBepcTHE). YCTaHOBUTbL HOBbIE 3MEMEHTHI, 06paLliasi BHUMaHWe Ha UX MOMSPHOCTb, COFMAacHO PUCYHKY Ha
[IHE KOHTelHepa. YCTaHOBUTL CHATYIO KPbILLKY.

4.2 Ycnoeus ebINMOJIHEHUS] U3MepPeHul u rnoJlty4eHusi rnpaeusibHbIX pe3y/ibmamoe

ToYHOCTb M3mepeHus Toka oTkmoveHns Y30 B GoNnbLION CTeneHn 3aBWCUT OT pa3Mepa TOKOB YTeuYKM,
UMEILLMXCS B MCMbITYyEMOM YCTPOMCTBE BO BpPEMs BbINOMHEHUS u3aMepeHuin. Moatomy HeobGxoanmo
OTKIIOUMTb OT CeTu noTpebutenen anekTposHeprm 1 NPoBoAa pacnpeaeneHus.

Y obopyaoBaHuUs, NMEIOLLEro HECUMMETPUYHBIV AnddepeHumanbHblil TOK, U3MEPEHNs MPOBOANUTL AN
HavanbHon a3kl 0 1 180 rpagycos.

4.21 [Npu4nHbI BNOKMPOBAHUA U3MEPEHUMN

Mpnbop aBTOMaTM4eckn GNOKMPYET BO3MOXHOCTb Hayana W3MEpeHWst B Clly4yae HeBbINOJHEHWS
nob0oro U3 NpUBEAEHHBIX HUXE YCIOBUIA (3TO HE OTHOCUTCS K M3MEPEHMWI0 B NO3MLUMK nepeknoyaTens Uy

N):

Cutyaums BbiBOA cMMBONa MpumeyaHue

HanpsikeHne mexay dasHbim npoBodoM 1 3a- | Muratowmin cumson
LUMTHBIM NPOBOAOM MMEET 3HaYeHne BHe avana- @ o]

30Ha 187..250 B.
MpeBblLEHWE HaNPsHXKeHUst Mexay HyneBbIM Cumeon 29 PE

paboyvm (HenTpanbHbIM) M 3aLWMUTHBIM
nposofamu. He nogkntoyeH 3axum PE
n3mepuTens

MpeBbiWweH AnanasoH u3mepeHni

Cwmeon [24] [IFL

MpeBbiweHo 6e3onacHoe 3HaveHne
Hanps>KeHNsi MPUKOCHOBEHUS

Cumson Hb

MpoucxoauT aBToMaTUYECKOE NpepbIBaHNE
n3MepeHus

OneMeHTbl MMTaHus pa3pagunncb

Muratowmin cumson
bt

M3amepeHnsi BO3MOXHbI, HO HEOOX0AUMO
YUYUTBIBaTb BO3MOXHOCTb AOMOMHUTENbHbIX
owmnboKk.

OnemeHTbl NUTaHUst YacTUYHO paspaaunncb

Mwuratowmin cumeon
bk

BbiBoguTCA npuv nNonbITke NPON3BOJSIbHOIO
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KOPOTKOro 3aMblkaHUA

Cutyauus BbiBog cumBona MpumeyaHue
OneMeHTbl MMTaHUA YacTUYHO PaspAaNIUCH Cumson @ bAE M3MepPEHMs NP NOMOLLIM KHOMKK @ _
B03MOXHO TONbKO M3MepeHue HanpshkeHns
UL-N-
OTcyTCTBI/le LIeNOCTHOCTU uenun netnu CumBon @ a -- BbicBeumBaeTcs npn HaXXaTnum KHOMKK @

START

Tepmuyeckasi 3awwmta 6rokmpyeT nsmepeHusi | Cumson o
13-3a NPeBbILLEHUs OMYCTUMOrO 3HaYEeHMs

TemnepaTtypbl BHyTpK npubopa

BbicBeunBaeTcsa npu HaxxaTum KHOMKN @

START

4.2.2 T[lpoBepKa NpaBUNbLHOCTU NOAKITIOYEHUSA CEeTeBOro rHesaa

MpoBepka NpaBUNILHOCTU NOAKIIOYEHUSI CETEBOro rHe3fa nepepn BbINOSIHEHMEM TECTOB U U3MepPeHUn npu
nomowm namepurtensa MIE-500 He siBnsieTcA HEOGX0AUMOM.

N3mepuTenb aBToMaTUYECKN KOHTPONMPYET NPaBUTbHOCTb COEAMHEHUI 1 CUrHanu3npyeT 06 owmnbkax

NoAKMYeHMs criegyrowmm obpasom:

L] HanmeeHme Mexay @asHbiM nNpoBOAOM U 3alUMTHLIM LUTEncenemMm nexuTt BHe AoMnyCTUMOro

ananasoHa: Muraet CMMBOI s

L] 3alWmnTHbIN npoBo4 He NOAKIYEH, a HanpsaXxeHne mexay (*)aSHbIM npoesoaom wu HeIZTpaJ'IbeIM

npoBoAOM HaxoguTcA B AONYCTUMOM AMana3oHe: HaanNUCb @ PE
i B q)yHKLI,VIVI ®f MpV NPUKOCHOBEHMM KOHTAKTHOIO 3nekTpoa @ Hanps>xeHne Ha 3allnTHOM

npoBoJEe OTHOCWUTENbHO 3eMnu npesbiwaet 50B:  Hagnuck 29 PE

PE).

MoakntovyeHne HeNTpanbHOro NPOBOAA MOXHO MPOBEPUTD, nonb3yACb BOJIbTMETPOM (nepeKmoanenb

B nonoxeHumn ULn).

4.3 Cnocobbi NoOknoYeHUs

—
&

Puc.6. UamepeHnsa Ha obopyaoBaHuu, ocHaleHHoMm Y30, npu NomMoLm 3a0CTPEHHOrO 30HA4a UNW 30HAA B BUAE
LUTencensHOW BUIKM (HEMTpanbHbIN NPOBOA MOXHO HE NOAKMNoYaTh).

Puc. 7. I/IsmepeHVle Hanps>XxeHna nepeMeHHOro Toka npu nomMoLln 3a0CTpeHHOro 3oHga unm soHga B
BUAE LUTENCENbHON BUSKK

Puc.8. MogknioyeHne namepuTens K 3NeKTpuyeckoun Lenu B NpoLecce N3MepeHust NeTNN KOPOTKOTO 3aMblKaHWsA
a) nsmepenue netnu L-PE (3awutHbIN KOHTYP), b) namepenne netnm L-N (pabounin KOHTYp).

BHUAMAHUE:

Mpoeoa N gomxkeH 6bITb NogkntoyeH k 3axumy PE |3 | ycTpolictBa
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5 MNOPAOOK PABOTDI

5.1 U3mepeHue conpomuesieHus 3a3eMsieHUs1 U epeMeHuU omksiroyeHusi Y30

[nst uamMepeHust akTUBHOrO COMPOTUBMNEHNS 3a3eMIEHNsI U BpeMeHu cpabaTbiBaHus Y30
HeobGXxoguMO:
e BbINOMAHUTL nogkntoyeHre L n PE (N -HelTpanbHbIN NPOBOA MOXHO HE Moakto4yaTh)
anekTpoobopynoBaHus B cOOTBETCTBUM ¢ Puc.6;
e [Py NOMOLLM MepekrodaTens Buiopate dyHkumio namepeHns Rg, ta 1 3agaHHyo kpaTHOCTb
HOMUMHanbHOro AnddepeHLManbHOro ToKa;
e Mpv NOMOLLUM KNaBuLIK @ (8 BbI6paTh TUN BbIKNOYATENS (CEMNEKTUBHBIA UMM HECENEKTUBHBIN);
e Mpy NOMOLLM KNaBuLIn BblbpaTh BENUYMHY 6€30NacHOro HanpPsHKeHUS;
e pX MOMOLUM KNaBuULLK @ @ BbIOpaTb HOMUHaNbHOE 3HayeHve AuddepeHLManbLHOro Toka
Y30;
e Mpv NOMOLLM KNaBuLIn BblIOpaTh BMA TECTOBOrO TOKAa M Ha4YanbHylo dasy (B crnyyae
CYHycOMaanbHOro BWAA);
e MpU HaxaTuu KnaBuLLK @ npoussoantca uameperHne Rg, pesynbTaTr BbIBOOWUTCA Ha
OCHOBHOE
cuuTbIBaoLLee none @;
e 1PV NOBTOPHOM HaxaTuu KnaBuLLn @ npousBoanTcs uamepeHve ta.

B cnyyae cenekTuBHbIX BbIKMOYaTENEN Nocne 3anycka U3MepeHusi NponsongaeT 3anasgbiBaHne Ha 30
Cek, KOTOpOe CUrHanuanpyeTcsi B OCHOBHOM Morle.

Mpn nomoly knaeuLn @@ MOXHO BbIBECTM pe3ynbTaT U3MEPEHUs akTUBHOIO COMPOTUBIIEHUS
3asemrneHus Rg.

MoBTOPHOE HaXaTune 3TON KNaBWLLK BbI3OBET BO3BPAT K BbiBOAY ta.

Bo Bpewmsi BbiBOga Ha Aucnnei oboux pes3ynbTaToB WM3MEPEHWA B LOMNOMHUTENIbHOM Mose
BbICBEYMBAETCS HOMMWHAINbHOE 3HAaYEHME TOKa, YCTAHOBIIEHHOrO A58 AAHHOMO BbIKIHOYaTeNs.

Ecnn Hac uHTepecyeT TOMbKO W3MepeHMe aKTUBHOro conpoTuBreHus 3asemneHns Rg, To nepen
oyepefHbIM UM3MEepeHMEeM HeODOXOAMMO HaxaTb KnaBuLly , YTO BbI3OBET OKOHYaHuMe 3JTana
N3MepeHUs1 BpeMeHU oTKIoYeHUs ta.

Ecnu HanpskeHue npukocHoBeHusi, mamepeHHoe npu Toke 40% i, v nepecuutanHoe ans
HOMUHanbHoro anddepeHumnansHoro Toka Y30, npeBbillaeT NpeaBapUTENbHO YCTAaHOBMNEHHOE 3HAYeHne
6esonacHoro HanpsikeHust Uy, To usmepeHve BpemeHu cpabaTbiBaHWs aBTOMAaTUYecku GrokupyeTcs, u
BbicBeumBaeTcs cumaon (30| th.

B Tom cniyyae, ecnu Y30 He oTkniovaeTcs, BbiICBEYMBAETCS HaANUCh @ red.

MpuunHon HecpabaTbiBaHns Y30 MoxeT ObiTb NNOXo nogobpaHHOe 3HayYeHne HOMWHANbHOro
andpdepeHumansHoro Toka l,, NoBpexaeHue BbiKMNOYATENSA UM HEMCNPABHOCTL 060PYAOBaHUSA.

5.2 U3mepeHue HanpsiKkeHuUsl MPUKOCHOBEHUSI U mokKa omkJsitodeHusi Y30

Ons Toro 4TOObI NPOM3BECTU U3MEPEHUE HanPsHKEHWUSA MPUKOCHOBEHMS M Toka oTknoyeHus Y30
Heobxoanmo:

e BbINONMHUTL nogkmnodeHne L n PE, (N - HelTpanbHbIA MpoOBO4 MOXHO He NoAKkno4atb) K
3anekTpoobopyaoBaHMO B COOTBETCTBUM C Puc.6;

e MpyV NOMOLLY MOBOPOTHOIO nepekntoyaTens BoiGpate gyHKumMio nameperuns Ug, la;

e [pWY NOMOLLM KNasuLLn |E @ BblOopaTh TN Y30 (CenekTUBHbIN UM HECENEKTUBHBIN);

e Mpuv NOMOLLM KNaBuLLK @ BblbpaTh 3Ha4YeHne 6e30nacHoOro HanpsKeHus;

e PV NOMOLLW KNaBuULIN @ BbIOpaTh HOMMHaNbLHOE 3HaYeHne anddepeHumansHoro Toka Y30;

e MpU MOMOLLY KMaBuLLn BbIGpaTb BML TECTOBOTO TOKa M HavanbHylo dasy (B criydae Toka
CUHycoMaarnsHoro Buaa);

e MpU HaXaTUK KNaBuLLK @ npoussoauntcsa nsmepenve Ug. PesynbTaT BbIBOAUTCA Ha OCHOBHOE
none @;

e Mpu NMOBTOPHOM HaxaTuu @ npoussoantca namepenve la. Ecnn Boikniovatens Y30 6yget
OTKITHOYEH, TO B OCHOBHOM nore @ GyaeT BbICBEYEHO 3HaYeHMe ToKa OTKMoHeHUs |a.

Mpu nomoLM KnasumLLu @[m] MOXHO BbIBECTW Pe3ynbTaT U3MEPEHUsI HanpsKeHWst NPUKOCHOBEHUSA
Usg.

MoBTOpHOE HaxaTue 3TOoW KNaBuLLW BbI30BET BO3BPaT K BbiBoay la.

Bo Bpems BblBoga Ha Auchneil oBoMX pesynbTaToB WM3MEpeHUid B [OOMOSIHUTENIbHOM nore
BbICBEYMBAETCHA HOMUHATILHOE 3HAYEHWEe TOKa, YCTAHOBMEHHOMO AJ1s AaHHOIO BbIKMOYaTes.

Ecnun Hac vHTepecyloT TOMbKO M3MeEpeHue HanpsbkeHust npukocHoeeHust Ug, To nepep ovepepHbiM
n3mMepeHneM HeobBXOOMMO HaxaTb KraBuily , YTO BLI3OBET OKOHYaHME 3Tana WU3MepeHus Toka
oTkmtoueHus la.

Ecnu HanpsikeHue npukocHoBeHus, nsmeperHoe npu toke 40% ly,, npesbilaeT npeasapuTensHO
yCTaHOBMEHHOe 3HauveHne GesonacHoro Hanpsbkenus Uy, To uamepenve 6yoer npepBaHO U BbiCBEYEH

cumson [30] HB.
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Ecnn Y30 He oTknovaercs, BbICBEYMBAETCA HaAMUChb @ red. TlpnunHon HecpabatbiBaHua Y30

MOXeT GbITb NMoxo nogobpaHHoe 3HaYeHne HoMUHanbLHOro anddepeHumansHoro Toka |y, noBpexaeHne
BbIKIOYATENS UMM HEUCMPABHOCTb 000OPYyaOBaHMS.

5.3 Aemomamuyeckoe usmepeHue napamempos pabomni Y30

YT0oObl M3MEPWUTb BCE MPOMEXYTKM BpemeHu nycka Y30, Tok oTkMouveHus la, HanpspkeHue
npukocHoBeHust Ug 1 akTMBHOE comnpoTueneHne Rg, MOXHO MCMONb3oBaTh YHKUMIO aBTOMaTU4ECKOro
n3MepeHus.

HeT HeoGxoOMMOCTM Kaxkapii pas 3anyckaTb W3MepeHue, HeobXoOMMO TOMbKO WMHUMLMUPOBAaTb
nsmepeHue u BkrodeHre Y30 nocre Kaxaoro ero cpabaTbiBaHUs.

[ns ycTaHOBMEHHOTO HOMMHArnbHOrO 3HadeHuss Toka Y30 M BbiOpaHHOro Buaa Toka npubop
BbINOJHSIET CEPUI0 U3MEPEHNI B HIDKEYKa3aHHOM NocrieqoBaTenbHOCTH:

Ne Ycnosus npoBeAeHnsa naMepeHuin

n/n ViamepsembIe napameTpe! CwuHycouganbHbIn TOK OpHoHanpaBneHHbIVi NyNbCUPYIOLLMIA TOK
1. Ug, Re

2. ta 0,51 v 0,5l NN
3. ta 0,50y, 0,5y 'V~
4. ta U v 1lan NN
5* ta pn N g V7
6. ta 5, Ny 5lyn AN
7 ta 5ls 5lan V'~
8. I N\, NN
9.* N VA -

* NYHKTbI, B KOTOPbIX NMPX YCITOBUN NCNPABHOIO BbIKo4aTens Y30 pomkHo HacCTynuTb €ro BbIKITKO4YeHne.

3aBOOM-U3rOTOBUTENEM U3MEpUTENb  3anporpaMMuMpoBaH Tak, 4YTO KOMMYECTBO WU3MepeHui
napameTpoB RCD orpaHuyeHo 0o 3HAaYEHUN, ykadaHHbIX B Tabnuue:

Ne YcnoBus npoBeAeH s M3MepeHnin
N3mepsiemble napameTpbl — — —
n/n CuHycounganbHbIn TOK OpHoHanpaBneHHbIN NyNbCUPYIOLLMIA TOK
1. Us, Re
2” ta T Tl AN
3. Ia VA AN

* NYHKTbI, B KOTOPbIX NPU YCINOBUU UCMPAaBHOIO BbIKo4aTens Y30 pomxkHo HaCTynUTb ero BblKIO4YeHne.

Mpn HeobxogmMmoctTn BBecTM B pexmnm ABTO OOMONHUTENbHLIX W3MEPEHUN Ans BbiOpPaHHbIX
napameTpoB (kpaTHOCTb la 1 hasa mnu nNonspHOCTb Toka), HeO6XO0AMMO BOCMONBb30BaTLCA MPOrpaMmMon
«Konfiguracja miernikow Sonel», onucaHvue KOTOpoi Haxo4uUTCsa Ha canTe www.sonel.ru.

Ecnu B npouecce nsmepenns Hactynut otknioveHne Y30, To Ha aucnnee 6yaeT BbiBeAeHa HaaMMChb
54| rES, uHcopmmpytoLLas 0 HEOBXOAMMOCTM €ro BKITKOUYEHNSI.

Mocne BkntoyeHus Y30 namepuTenbHbI NPUOOpP BINONHAT Crieayowee nsMepeHue.

Ecnn nsmeputens paboTan npaBuibHO, TO MOCME OKOHYaHWS CepuM WU3MEPEHWUN, Ha [ucnnen
BbIBOAUTCS HaaNuUCh @ YES .

Ecnu BblknoyaTenb OTKMYMICA NpY MOMykpaTHOM Toke lan  MnM He cpaboTtan B Opyrux crnydvasx,
NpoLEeCC N3MEPEHNs NPEPLIBAETCS, a Ha AUCrIiee NOsIBNSETCA Haanuch na.

N3amepeHne npepbiBaeTcs U B Cnyvyae npeBbileHUs 3apaHee YCTaHOBEHHOrO 3HaYeHus 6e3onacHoro
HanpsbkeHus U, .

B uensix ocywecTBrneHnss aBTOMaTU4eCcKoro namepeHus napametpos Y30 HeobxoamMmo:

e BbINOMHUTb NOAKMIOYEHME NPoBoAHMKOB L, N (HelnTpanbHbIi NpoBOA4 MOXHO He noakntoyvaTh) u PE

anekTpoobopyaoBaHMsa B COOTBETCTBUM C Puc.6;

e Py NOMOLLIM NMOBOPOTHOTO MepeksioyaTtens BuibpaTe dyHKUMIO n3mepeHus Auto;

e Mpu NOMOLLM KNaBuLLIK |E (9] BbiBpaTh TN Y30 (CEeneKTUBHbIA UMK HECeneKTUBHBIN);

e Mpu NOMOLLM KNaBuLLIK @ BblOpaTh 3Ha4YeHne 6e30MNacHOro HanpsKeHUs;

e MpyM MOMOLWM  KNaBULIN E @ BblOpaTb HOMMHaNbHOE 3HayeHue BblKNtoYaTens

onddepeHumansHoro Toka Y30;

e [PV MOMOLLM KIaBULLK BblOpaTb BWA TECTOBOIMO TOKa - @ N wnm NN (dasza
M3MEHSIETCSH aBTOMATUYECKM B MPOLECCE U3MEPEHMS);

e pU HaXaTWUW KNaBuLLK @ NPOu3BOANTCS U3MEPEHME;

e [lOCIie Kaxaoro CpaGaTbIBaHMH BbIKINO4YaTend, BKIOYaTb €ro 3aHOBO.
OTpenbHble COCTaBIiAOLME KOMMIIEKTA pPE3ynbTaTtoB N3MEPEHUIN MOXHO MNPOCMOTPETh, ncnonb3ys

Knasuwy IEI LSE. BbIBO}J,y Ha Aaucnnen OTAenbHbIX pe3ynbTatoB COOTBETCTBYHOT MHEMOHUKMH,
nosasndaOWwnecd B AONOJIHUTESIbHOM Mone M onucbiBawLimMe BUO BbINONMHAEMOro USMepeHud, a Takxe

CUMBOSbI @ A ALY AN n V7, onpepensioline BUA, a Takke HadanbHyo dasy unm
nonapu3aLmio Toka.

5.4 U3mepeHue napamMempoe nemsu KOPOMKO20 3aMbIKaHUsl
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Mepen HayanoMm W3MEpPEHUs MapamMeTpoB METNU KOPOTKOTO 3aMblkaHusi Heobxoaumo  BbiGpaTb
COOTBETCTBYIOLLYIO ANUHY U3MEPUTESbHBLIX NPOBOAOB.

Mcnonb3oBaHne MNpoBOAOB, OTMUYHLIX OT BbIGPAHHbLIX B U3MepuTerne, Bbi3blBaeT MNOsIBNEHWE
LOMOSTHATESIbHBIX OLLUMGOK B U3MEPEHMSIX.

Mocne BuIGopa Mpu oMoy NepekmtouaTens 7] dyHkumn Zs, lx B rmasHom none [15 | BuiBoanTcs
ANMHAa N3MepUTenbHbIX NPOBOAOB MM e cumeon [51) -15 , oBosHavaloWwmii NCronb3oBaHWe NPoBoaa C

BUITKOWN.
MoouyepenHoe HaxaTWe KnaBuLLN @ BbI3blBAET M3MEHeHWe [ONMHbI (Buda) NpPoBOAOB B
nocneposaTenbHocTU: - > 12 M - 5M — 10 M — 20 M, a HaXaTue KHOMKM @ (¥ - nameHeHve B

o6paTHoI nocrneaoBaTenbHOCTY.

C uenbio n3amMepeHnsi NONIHOro CONPOTUBIIEHMS METIN KOPOTKOrO 3aMblKaHUS Y OXXMOAEMOro Toka
KOPOTKOro 3aMblkaHusi, Heob6xoaumo:

e MOAKMOUYUTb NPUBOP K 3MeKTpU4Yeckon cetn B cooTBeTcTBUMU ¢ Puc.8a nnu 8b, B 3aBMCUMOCTM OT
BMAa Lenu, KoTopyt Heobxoanmo nameputsb: L-PE unu L-N;

e Mpu NOMOLLM NOBOPOTHOIO NepeknoyaTens BbIGpaTh dyHKumio Zs, lIk;

B pononHuTensHom none OyneT BbiBEAEHO TeKyLlee 3Ha4YeHNe HanpskeHus mexay 3axvmamu L
n PE (unu L n N);

e [PV NOMOLLM KraBuL @ 7 @ \E\ BbIOpaTh AMMHY UCMNOMb3yEMbIX U3MEPUTESNBbHbLIX NPOBOAOB
WIN Xe NPOBOA, OKaHYMBAKOLLMIACS BUMKOW;

e 3anycTuUTb NPOLIECC U3MEPEHUS MPU MOMOLLUN KIaBULLIK @ _ OuepenHoe n3MepeHne BO3MOXHO

nocrie KOPOTKOro 3ByKOBOro curHana.

BHUMAHUE:
Ecnn B cetn Mcnonb3yeTcd BblKNKO4YaTesnb anddepeHumnansHoOro Toka, To Heobxoammo 3a-
LYHTUPOBATb €ro Ha BpeMa UsMepeHnda napameTpoB NEeTSIM KOPOTKOro 3aMblKaHUA L-PE.

Mepen BbINOMHEHNEM M3MEPEHNs NONHOIO CONPOTMBIEHUS MPUBOP aBToOMaTUYeCKn NpoBepsieT Leso-
CTHOCTb M3MepsieMOro KOHTypa.

KoHTpornb ocyuiecTenseTcs B TedeHne 20 MC Npu yCNOBUM Hanuumns Toka C MakCUManbHON BEMNYNHOWM
15 mMA.

MpaBunbHOE n3MepeHne MoIHOro COMPOTUBIIEHNS BbINOMHAETCA TONbKO Nocne Toro, kak 6yaeT TOYHO
YCTaHOBIEHO, YTO MOMTHOE COMPOTUBIIEHNE U3MEPSEMOrO KOHTYpa MeHee YyeM 3 KOM.

B npotuBHOM crniydae npubop curHanusmpyet 06 OTCYTCTBMM LIENOCTHOCTU KOHTYpa NOCPeACTBOM Bbl-
BoAa cumBeona 53| - ~ - 1 reHepupoBaHneM ABYX AONTMX 3BYKOBbIX CUTHASIOB.

Mocne BbINOMHEHNA N3MEPEHUA B rMaBHOM rorne @ avcnnes 6yaeT BblBeAEHO 3HaYeHne NofHoro co-
NPOTUBMNEHUS NETNM KOPOTKOTO 3aMblKaHMS.

Knasuwa @ Sj- AaeT BO3MOXHOCTb NePEKNYNTLCS Ha OXMAaeMbli TOK KOPOTKOrO 3aMblKaHWs 1
o6paTtHo. Oxnaaembln TOK KOPOTKOrO 3aMblKaHWNS paccynTbiBaeTcs no dopmyne:

roe U,=220 B nnn 230 B (HOMUHanNbLHOE HanpsXeHue ceTu, YCTaHOBIEHHOE B U3MepuTene)
Zs - U3aMepeHHoe MonHoe ConpoTUBMeEHME.

BHUMAHUE:
3HaueHune HanpsxeHna U, onsa pacyeta oXmaaeMoro Toka KOPOTKOro 3amblkaHUS B UBMEPUTENE MOXHO
M3MeHUTb Npy nomoLum uHtepderica Opto-RS n cneumansHoM Nporpammel (4OCTyNHa Ha cante: www.sonel.pl).
3anporpammnpoBaHHOE 3Ha4YeHMe MOXHO CYMTbIBATb, BKIOYas U3MepuTeNb NOCPeACTBOM HaxaTus Knasu-
m @ npv HaxaToun Knaswuile @ \;\. Cumon (48| tih n 3HaveHne HanpsixeHus ByayT BbiBeAEHbl Ha Ancnnen
B TeYEHVe TaKkoro NPOMeXyTka BpeMeHn, noka byaeT HaxaTta knasuwa iszl-]. MpoussogunTenem ycTaHOBMEHO
U, paBHbiM 220 B.

BHUMAHME:

Mpu n3mepeHnsx napaMeTpoB NETNM KOPOTKOro 3ambikaHus B Lienn L-N oavH na3mepuTenbHbI NPoBOA,
Heobxoammo nogkntountb B rHe3go L unu N npubopa, a BTopon — B rHe3go PE. Heobxogumo
MCMNonb30BaTb M3MEPUTENbHbIE MPOBOAA, NOCTABMSEMbIE NPOU3BOANTENEM, U3 CTaHAAPTHOro psga: 1,2 m —
5mM— 10 m — 20 M. Wcnonb3oBaHne opyrMx NpoOBOAOB MOXET CTaTb NPUYMHON OOMONHUTENBHBIX OLLNOOK.

5.5 VI3MepeHue HanpsiKeHUs MepeMeHHO020 MoKa

®YHKLUMA BONbTMETPA BKIOYaETCs Nocre YCTaHOBKM NOBOPOTHOrO NepekntodaTens |7 | B nonoxeHve Uy.
n. MpuBop n3mepsieT HanpsikeHne, obpasytolieecs mexay 3axkumamu L n N ans nsmepsiembix Lenen cMm. (Puc.
7).
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5.6 OnpedeneHue NpasusIbHOCMU MOOK/TOYEHUS 3aU,UmHO20 rnpoeoda

Mpy nomowwm npuGopa MIE-500 MOXHO yCTaHOBUTb - He NPEeBbLILIAET NN HaMpspKeHNe Mexay

KOHTaKTHbIM 3NEKTPOAOM E 1 3aWwmTHBIM NpoBogom PE, Noaknio4YeHHbIM K rHe3ay E] - 50 B.

N3mepeHre npor3BoguTcs B COOTBETCTBMU C Punc.9 nocrne yctaHOBKM nepekntodaTtens |7 | B No3numio

ot
PesynbTaT MOXHO cuMTaTh C AMCNNEs NOCne KacaHus K anekTpoay E B TedeHune 1 cekyHabl.
e HanpspkeHue Ha PE meHee 50 B - npubop ebiceeyusaem 0 (MOOKI0HEHUE MpasuiibHOE);

e HanpspkeHne Ha PE Gonbwe 50 B - npubop ebicgeqyusaem cumeosn @ PE (HeucrnpasHocmb
obopydosaHusi).

)
m

N(PEN)

Pwnc.10. Cnocob nopkntoyeHuns npmbopa MIE- 500 npu namepeHusix akTMBHOro COMpOTMBAEHNS
3a3eMreHus.

PesynbTaTtoM M3MepeHuss 9BRsieTCs CyMMa akTUMBHOrMO COMPOTMBIIEHMS U3MEPSIEMOrO 3asemMmsimTens,
pa60qero 3a3eMfeHns, WUCToYHMKa W as3oBOro nposoda, KoTopasi OTArowleHa MonoXUTENbHON
NOrPELLHOCTLI, YTO MOXET NPUBECTU K HELOCTAaTOYHOW TOYHOCTU U3MEPEHMS.

Ecnn paHHbIN pes3ynbTaTt He npesbillaeT AoNYCTUMOro 3Ha4eHna ana uccreayemoro 3asemMrneHud, 1o

MOXHO MNMPU3HaTb, YTO 3a3eMJIeHNe BbINOJIHEHO MNMpPaBUIIbHO N HET HeobxoanmocTu B npuMmeHeHun bonee
TOYHbIX MEeTO40B U3MEPEHUA.

5.7 [lpoeepka uenocmHocmu 3awWumHbIX MNPOE0008 U 3IKeUNOoMeHyuanbHbIX
coeduHeHUl

MpoBepka LEeNOCTHOCTU 3alUUTHLIX MPOBOAOB M IKBUMOTEHLMANbHLIX COEAMHEHWI aBTOMaTUYECKU
npoBepsieTcs nepen oCyLEeCTBIIEHUEM U3MEPEHUST aKTUBHOIO COMPOTUBIIEHUS.
Ecnu npoBepsieTcs 3awwuUTHas Lenb (Tak, kak Ha pvc.11), TO OCyLLEeCTBIeHe U3MepPeHUii akTUBHOIO

COMPOTUBIEHNS CBUAETENbCTBYET O LIENOCTHOCTM 3alMUTHbIX MPOBOLOB WM 3KBUMOTEHUMANbHBIX
COeUNHEHUN.

N[PEN)

=Rr

I
1
= Ro

Puc.11. MNpoBepka LenoCTHOCTA 3aLUMUTHBIX MPOBOAOB 1 3KBUMOTEHLMANbHBIX COEAMHEHUIA.

I'IpOBepKa L,eNTOCTHOCT NpPOBOOOB OCYyLLeCTBNdeTCca npeaBaputesibHO TOKOM Marown BENUYUHBLI.

l/lsmepeHVIe aKTUBHOIO COMpPOTUBIIEHUA NPOU3BOAUTCA TOJIbKO NOCe Toro, Kak 6yueT YCTaHOBIJIIEHO,
YTO aKTUBHOE CONpPOTUBNEHNE VICCJ'Ie,D,yeMOVI uenn meHee 3 KOM.

Ecnu ato ycnoBue BbINONTHEHO, HO KOHTAKTHble COeAUHEHUA 3alUUTHBLIX NPOBOAOB KOPPO3MpPOBaHbI UMK
noBpexaeHbl, TO B pe3ynbTaTe |/13MepeH|/1|Z 6yp,eT nonyvyeHo yBennyeHHoe 3HadYeHne aKTUBHOro
ConpoTuBNeHna NneTnu.

I'Ip|/| OTCYTCTBUN yCNoOBUA LENTOCTHOCTU LUenn U HeBbINOJIHEHUU N3MepeHund, VI3MepI/ITeJ'IbeIIZ |'|p|/|60p
nogaeT curHan nocpeancTtsoOM BbiBOAA Ha ,U,VlCl'U'leVl cuMmBoOna _-_ W reHepuMpoBaHUEM [OBYX ANMHHbIX
3BYKOBbIX CUrHamnoB.
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5.8 [Mamsamb pe3yribmamos usmepeHul

Mpu6opbl MIE-500 nmetoT B namatn 500 KOMNNEKTOB pe3ynbTaToB M3MEPEHUIA.

MecTo B namaTh, B KOTOPOM 3aMUCaH KOMMMEKT pe3ynbTaToB U3MEPEHWA, HasbiBaeTCa S4YEeNKon nams-
™.

Kaxabln pe3ynbTat (KOMMMEKT pe3ynbTaTtoB) MOXHO 3anncaTb B S4elKy noj BblbpaHHbIM HOMEpPOM,
6narogaps Yemy nonb3oBaTtenb Npubopa MoXeT No COBCTBEHHOMY XeNaHWo ynopsaaoumMTe HoMepa siveek
B COOTBETCTBUW C OTAEMNbHBIMU NYHKTaMU U3MEPEHWIA.

Kaxpgasa ayerika opraHuM3oBaHa TakuMm CNOCOOOM, YTO OTAENbHbIM BUAAM M3MEPEHW (COCTaBHbIM)
Np1CcBamBalOTCs KOHKpeTHbIe MecTa (CM. Tabnuuy B 4.9.2.)

MamaTb pe3ynbTaToB M3MEPEHWNIN HE OYMLLAETCS NOCMe BbIKNOYEHUS nsmeputens, bnarogapsa vyemy
nosgHee OHW MOryT OblTb CHUTaHbI UKW Xe OTNPaBfeHbl B KOMMbIOTEP. Takke He U3MEHSeTCA U HoMmep
TEKYLLEN SYENKN.

PekomeHgyeTca ctupaTb AaHHble NMamsATh MOCMAe WX CYUTbIBAHWA WM nepepn BbINOMHEHWEM HOBOW
Cepun N3MepeHnin, KOTopble MOTyT OblTb 3aMUcaHbl B Te e CaMble SSHEWKN, YTO 1 MpeabiayLLmne.

BHUMAHMUE:
BBopg B 3aHATYI0 A4eliky namsaTn pesynbTata U3mepeHns (COCTaBHYI YacTb) AaHHOro Buaa
BbI3bIBAET 3aMEHY CTaporo 3Ha4eH1si HOBbIM.

[MonbiTka BHECTU B 3aHATYIO A4ENKY pesyrbTaTbl UBMEPEHUI, BbINOMIHEHHbBIX MPY APYrom ycTa-
HOBINEHHOM TOKe lyn I ANS Apyroro Tuna BbIKMoYaTens (CEeNeKTUBHbIN /HeCeneKTUBHbLIN), B OTNN-
YMe OT pesyNbTaToB, HAaXOAALIMXCS B AaHHOW syelike, Bbi3blBaeT BbicBeuMBaHve Haanucy [32) dFL
BMECTE C HOMEPOM SIHENKN, YTO O3HAYaeT NpeanoXeHne yaanuTb BCIO SYENKY.

[MoBTOpHOE HaXxaTue KnaBuUBLLN @ @ BbI3bIBAET yAaneHne Bcex pe3ynbTaToB B AAHHON

sivelike N BHECEHWE HOBOrO 3HaYeHWs.

Mcnonb3aysa knasuwm @ " @ ‘8] moxHo BbIGpaTh Apyrie NycTbie SUeiikn, a Npy NOMOLLM Kna-
BULLU MOXHO OTKa3aTbCsl OT 3armcu.

5.8.1 BHeceHue pe3ynbTaTOB M3MEepPeHU B NaMsATb

PesynbTaTtbl MOryT ObITb BHECEHbI B MaMsATb TONbKO TOrga, korga anI60p BbiCBe4YMBaeT pe3yrnbTaTt
nocneagHero namMepeHus.

Henb3a BHeCcTM B nNamaTb pesynbTaTtbl M3MepEHUH, NONy4YeHHbIX C MCNoNb30BaHMEM KOHTaAKTHOro
aneKkTpoaa, a Takke HanpskeHnsa Up.

[nsa Toro 4Tobbl BHECTM Pe3ynbTaThl M3MEPEHUs B NaMsATb HE06X0AMMO:

e BknounTb NpoLEeCcC BHECEHWS NOCPEACTBOM HaXaTus KnasuLLmn @ .

B pononHutensHom none avennes NosIBUTCA HOMEpP akTyanbHOW SYerikun namstm u
BbiCBeYMBaeTca Hagnnucb MEM, nHdopmupytoLlas 0 ToM, Y4TO Mbl HAXOAUMCS B MpoLEecce CYMTbIBaHUS /
BHECEHWS B NaMATb.

BbicBeunBaHve cumBona @ €21 CBMAETENbCTBYET O TOM, YTO B JAHHOW SiYelike yxKe HaxoasTCs Kakme-
TO pesynbTaTbl (MX MOXHO MPOCMOTPETb, HaXvMmasi NocrnefoBaTeNbHO KaBuLLy @ se), a cumBon
(aBe ToYKkM) MHpOPMUPYET O TOM, YTO SiYelnKa nycTa.

e B cnyyae Heo6X0AMMOCTY MOXHO M3MEHUTb SYENKM NaMATU (3a UCKIIOYEHNEM SYENKU C HOMEPOM
000) npu nomotum knasuw [10] (&) n |E 9.

e BHecTn pesynbtaT B MamsATb, MOBTOPHO Haxumas Knasuwy BBoAa @ (®|. 3anucs
CUrHanM3npyeTcsl KpaTKOBPEMEHHbIM BbICBEYVBaHWEM CUMBONA (-], a Takke KOPOTKMM U JONTUM
3BYKOBbIM CUrHanom, nocne 4ero npubop Bo3BpallaeTcs Ha aTan u3mepeHuns (BbicBeYMBaeTCs pesynbTaT
nocnegHero n3mMepeHus).

BHeceHue pesynbTaTa M3MepeHus B NaMsaTb HE yBENMYMBaET aBTOMaTUYECKN HOMEP TeKyLLEen SYenKu
C TeMm, 4Tobbl NO3BONMUTbL BHECTU B Hee ApYyrne COCTaBsiolMe U3MEPEHUNA, OTHOCALUMECS K AaHHOMY
MYHKTY.

B cnyyae oTkasa OT BHeCEHMs 3anMcu HeOBXOAMMO HaxaTb KrnaBuLly — npubop BepHeTcs K
BbICBEYMBaHMWIO NOCMeOHEro pesynbTata U3MepeHns 1 BbIMGET U3 NMpoLecca BHECEHUS AaHHbIX B MaMsATb.

MOXHO M3MeHWTb NOMOoXeHWe nepeknoyvaTens , 4YTO BbI3OBET BbIXOA U3 Bbllleyka3aHHOW obnacTu,
HO Mpu 3TOM ByayT NOTEPsiHbI pe3yrnbTaThl NOCNEAHEro N3MEepPEeHus.

5.8.2 CuuTbiBaHMe pe3ynbTaToB, 3anNUCaHHbIX B NaMATH

Ona Toro u4tobbl cuuTaTh 3aHECEHHble B MaMATb pe3ynbTaTbl  U3MEpPEeHUn, Heobxoanmo
nepeknoyvatens QyHKUni | 7 | yctaHoBuTb B nosuumnio MEM.

Ha BcnomoratensHOM nore CYUTbIBaHUS BbICBETUTCS HOMEP TEKYLLEN SAYEliku, a B none @ CUMBON

£21, CBUAETENLCTBYHOLLMIA O HANNYNM B 3TOM SIYEiKE KAKOro-nnbo pesynbtaTta M3MepPEHUIA UM CUMBOST

(ABe TOYKM), MHPOPMMPYIOLLUIA O TOM, YTO S4enKa nycTa.

Takke BbiICBEYMBaETCSA HaAMUCb MEM.
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Mpy nomoLuy KHOMOK @ nnm @ 8] MoxHO BbIGpaTb HOMEp AYeiik1, COEPXMMOE KOTOPOiA Mbl
XOTUM NPOCMOTPETb.

CocraBnsowme pesynbTaToB M3MEPEHUN MOXHO NpocMaTpuBaTb MNOCNefoBaTenbHO, HaXxumas
KHOMKY fs?

OHu 3anucbiBaOTCA MOCEAoBaTENbHO, Kak B HWXeykasaHHoW Tabnuvue, B KOTOPOW MpeacTaBfieHbl
Ha3BaHUS COCTaBMAOLLMX, COOTBETCTBYIOLLNE UM MHEMOHMWKM, BbiICBEYVBaEMble B AOMOMHUTENIbHOM Mnore
CYNTbIBAHUS , HavanbHble a3kl ToKa lyn , @ TaKKe eanHNLBI U3MEPEHWIA.

B ocHoBHOM none cunTbIBaHUS @ BbICBEYMBAIOTCA pe3ynbTaTbl UISMEPEHWUI UMK Xe Hagn1Chb @ red B
cnyyae HecpabaTbliBaHMSI BbIKNloYaTens, a Takke — Npu aBTOMATUYECKOM W3MEepeHWun, BMecTe COo
3Ha4YeHMeM 1 BUAOM ToKa lyn — OTAENbHBIN pe3ynbTaT n3MepeHuii: Hagnucb Y5 vnm no.

JononHutensHO ANS CeneKkTUBHbIX BblKMtoYaTenen oAHOBPEMEHHO C pe3ynbTaTtamun nsmepeHui ta u la
BbICBEYMBAETCSH CYMBON @ .

BbicBeunBa
Ne [ononHuTtenbHoe
/n Bupg nsmeperuns (coctaensiollas) none) ®asa ToKa emMble
eaVH1LbI
3HayeHne
Tun namepsieMoro Boikntoyatens Y30
1 YCTaHOBIIEHHOIO TOKa
(3HaueHure n By ToKa la, ) I
An
2 Bpewms oTknioyeHus tanpu nonykpaTHOM Toke s N ms
3 Bpewms oTknioyeHus tanpu nonykpaTHOM Toke s NA ms
4 Bpewms oTknioyeHus tanpu ogHOKPaTHOM TOKe b N ms
]
5 Bpems oTknoyeHusi ta npu 0gHOKpaTHOM TOKe b NA ms
6 Bpewms oTkntoyeHus tanpu ABykpaTHOM Toke 34 N ms
7 Bpewms oTkntoyeHus tanpu ABykpaTHOM Toke 14 VA ms
8 Bpewmsi oTknoueHus ta npy NATUKPaATHOM TOke tS n, ms
9 Bpewmsi oTkntoueHus ta npu NSITUKPaTHOM TOKe 3 NA ms
10 | Tok oTknoueHust la IR A, mA
]
11 Tok oTknoyeHuns la IR YA mA
Twn namepsiemoro Bolkntoyatens Y30 (3HayeHve 3
Ha4YeHne YCTaHOBMEHHOro Toka
12 | v Bug TOKa lan)
Ian
13 | Bpemsi OTKMIOYEHNS taNpYW MOMyKPaTHOM TOKe tds AN ms
14 | Bpems OTKMO4eHNS ta Npy NONyKPaTHOM TOKe 09 N ms
15 | Bpems oTkno4eHns ta npy ofHOKpaTHOM TOKe bl NN ms
]
16 | Bpems oTkno4eHns ta npy ogHOKpaTHOM TOKe L N ms
17 Bpems oTknoyeHus tanpu ABYKpaTHOM TOke te NN ms
18 | Bpems oTknoyeHus tanpu ABYKPaTHOM TOKe 24 N ms
19 | Bpemsa oTkntoveHns tanpu NSTUKpaTHOM TOKe k5 NN ms
20 | Bpemsi oTKMOYEHUSs ta NpU NATUKPATHOM TOKE k5 N ms
21 | Tok oTkmoueHus la ] AN mA
22 | Tok oTknoueHus la ] A Va mA
[
23 | HanpshkeHune npukocHoBeHust Ug ub Vv
24 | AkTMBHOE conpoTuBneHne 3asemneHmns Re ok Q, kQ
05 [MonHoe conpoTuBEHNEe NETNN KOPOTKOrO 5 0
3amblkaHus Zs
26 | Oxumaaemblil TOK KOPOTKOro 3aMblkaHust Ik 'H A (kA)

5.8.3 OuucTtKa copgepXMMoro namsiTu

AN OYMCTKM COAEPXKMMOro NamsiTM Hago BblbpaTb fyeiiky ¢ HomepoMm 000. B Hee Hemnb3si BHOCUTb
pe3ynbTaThl U3MepeHni, T.k. B pesyrbTaTe ee BbIGopa OCHOBHOE Nofe cunThiBaHNs [15 noracHerT.

HaxaTune KHomMKu @ (9| BbI3bIBAET BbICBEUMBAHME HA OCHOBHOM MOME CUUTHIBAHMS @ Hagnucm @
dEL, yTO curHanMsMpyeT o roTOBHOCTV M3MEPUTENS K yaarneHUo CoO4epXUMoro namsTu (B criydae otkasa

OT yAaneHus HeobXxoaUMO HaxaTb KnaBuLly , YTO BbI3OBET BO3BpALLEHNE K NpoLeccy npocmoTpa
COLEPKMMOro NamsaTu). B

Mocne NOBTOPHOro HaXaTusl KnaeBuwn @ [:? nNpubop HayHeT yaanaTb COAEPXUMOe NamsATH

Bo Bpewms ymaneHus Ha gucnnee OyayT BbiCBEUMBATLCA HOMeEpa MnocrnefoBaTenbHO yAansemblX
aveek. [ocne yganeHuns Bcex sveek Npubop BepHeTCA K (DYHKUMM CHUTbIBAHWS M3 NaMsiT, OCTaBMB
a4eriky namsitu Ne 001 B ka4yecTBe TeKyLLEN.

YpaneHue CcoOEPXKUMOro namsiT Bbi3blBAET HeoOpaTUMyl0 MOTEPH BCEX BHECEHHbIX paHee
pes3ynbTaToB n3mepeHuii. MNMpouecc yaaneHus AnuTcs B Te4eHre npubnmantensHo 1 MUHyThI

5.9 [lepedaya OaHHbIX 8 KOMNbIOMEP

5.9.1 MMakeT ocHaweHUs1 ANA COBMECTHOM paboTbl C KOMNLIOTEPOM

Ina coBMecTHOM paboTbl M3MepuTens C KOMMbIOTEPOM HEeoOXoauM nakeT [AOMOSIHUTENbHOro
OCHalleHuaA: Kabernb ana I'IOCJ'Ie,ElOBaTeJ'IbHOVI nepenayn AaHHbIX U COOTBETCTBYKOLlee MnporpamMmmHoe
obecneyeHue.
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Kabenb nocnemoBaTenbHOro  MHTepdperca MOXHO  npuobpectn y  [Npoussogutens  vnu
aBTOPM30BAHHOIO ANCTPUOLIOTOPA; KOMMLIOTEPHYHO Mporpammy MoxHo nonyunts B OO0 «COHJM» Ha
CD unu ckayaTb Ha canTe www.sonel.ru.

Mporpamma yHMBepcanbHa 1 npegHasHavyeHa ansa pabotel co MHorumu npubopamm SONEL.

JeTanbHyto MHPOPMaUMO O MPOrpaMMHOM obecrnevyeHun MOXHO nonyyuutb y Uarotosutensa u lMo-
cTaBLUVKa.

5.9.2 TMMopkno4yeHne namepuTens K KOMNbIOTEPY

MopknounTe NpoBoA K nocnepgosaTtensHoMy nopTy (RS-232) komnbioTepa v K UsMepuTento, BCTaBuns
ero BWIMKy B u3mepuTernbHoe rHe3go npubopa (B cootBeTcTBUM € Punc.12) takmum obpasom, 4Tobbl
XapaKTepHble Hace4kn HaxXOAMIMUCh Ha BEPXHEN YacTu BUTMKWN.

3anycTutb nporpamMmmy.

BkniounTe npouecc nepegaun [OaHHbIX, BKMOYask npubop npyv NOMOLWM  KraBuLv @ ,

OAHOBPEMEHHO AepXa HaxaTon Knasuly @ ['9‘ A0 TeX MNMop, NokKa Ha gucnnee He NoABUTCA Haanucb

rS.
V|3MepV|TeJ'|b HaxoguTca B CTaaunun nepegadun AaHHbIX 40 MOMEHTa OTKIIYeHUA NnTaHua.
,D,aﬂee HeO6X0ﬂV|MO BbINOJIHATb YKa3aHnA nporpamMmmbl.

Puc.12. CoeanHenune nHtepdeiica ¢ usmeputenem.

Ecnu Baw komnbloTep He umeeT pa3bema RS-232, To Bbl MOXeTe Npon3BecTu NOAKMHOYEHNE C MOMOLLBHO
crneuunanbHoro nepexogHvka — Apgantepa mHTepdenca koHBeptopa USB / nocnegoBaTenbHbii nopt TU-S9
(puc.13). Ecnu paHHbIn agantep-nepexogHuk Bamu He 6bin npuobpeTeH coBmecTHO ¢ npubopom, To Bel MoxeTe
npuobpecTn ero otaensHO B komnaHum COHJIJN.

Puc. 13 AganTtep nHTepdpeica konseptop USB / nocnepnosatensHbivi nopT TU-S9

6 [MOBEPKA
MoBepka wu3mepuTenem napamMeTpoB 3MeKTPoOe30NacHOCTM 3NEKTPOYCTaHOBOK MIE - 500
NpoBOAUTCS B COOTBETCTBUM C MeToamkon nosepkn MIE-500-06MTI1, cornacosaHHon ¢ ®I'Y POCTECT-
MOCKBA.

MoBepka un3mMepuTEnen NPOBOAMTCA B COOTBETCTBMM C MeToaukowm noBepku MIE-500-06 MM,
cornacosaHHol ¢ ®I'Y POCTECT-MOCKBA.

MexxnoBepoyHbIi HTEpBan — 1 rog.

MeToawnkn noBepkn paccbinaiTcs 6ecnnaTHO MNo  nNUcbMeHHoMmy 3anpocy LICM  —
TeppuTopuanbHoro opraHa loccraHgapTa.
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Appeca u TenedoHbl opraHM3aumMin 4nNsA nepmoanyYeckon NoBepku cpeacTs namepeHun (CH)
SONEL:

1. METPOJIOTMYECKASA CITYXKBA OO0 “COHaNn”
OcyuwectBnsieT noBepky CU SONEL u o6ecneunBaeT 6ecnnaTtHyto goctaBky CU B noBepky u 13
NOBEPKU IKCNPECC MOYTOM.
115583, Mocksa, Kalwmpckoe wocce, 65,
Ten. +7(495) 995-20-65; Tten./pakc +7(495) 727-07-17; E-mail: info@sonel.ru, Internet: www.sonel.ru
2, ory «POCTECT-MOCKBA»
Mocksa, HaxumoBckuin npocnekt, a. 31
Biopo npuema - (495) 332-99-68, nabopatopusi 447 (anektpooTaen) - 129-28-22
3. oryn «<BHUMMC»
Mocksa, yn. OsépHas, .46 Ten. (495) 430-69-20
4. Ory «TECT-C.-METEPBYPIM»
CaHkT-lMeTepbypr, yn. Kypnsavackasa, a. 1 T1en. (812) 575-01-78
5. ®IrY «Ypan-TECT»
EkatepuHbypr, yn. KpacHoapmeiickas, g. 2 Ten. (3432) 50-26-36

7 TEKYLWMW PEMOHT

7.1 [lNpedynpexdeHusi u uHghopmayusi, ebieo0OUMbIE U3MepumesieM

[MpeBbiWeHne ananasoHa n3MepeHui

BbicBeumBaeTCa cMMBON MpunyunHa Hencteus
OFL MpeBbiweHne gruanasoHa
n3mMepeHun

MHdopmaumsa o COCTOSSHUM 3NeMEHTOB NUTaHUSA

| BbicBeumBaeTcst cmBon MpuynHa Hencteus
AL bRt (MuraroLyni) OnemMeHTbl NUTaHns 3ameHa anemeHTOB
paspsaunuce nMTaHus

7.2 CoobueHusi 06 owubkax, ebisiesIeHHbIX 8 pe3yJibimame CaMOKOHMPOJIsI

Mameputenn cemerictea MZC-200 yacto paboTatoT B CIIOXHbIX YCIOBUSIX U NOABEPratTcst
3HAYUTENbHBIM AMEKTPUYECKMM NOMEXaM, KOTOPblE MOTYT MOBIUSATL HA COAEPXKaHWe BHYTPEHHUX PErMCTPOB
npubopa. Bo nsbexaHue cepbesHbIx OWMGOK U Anst obecneyeHns 4oBepus nonb3oBaTtens k npubopy,
aBTOMaTUYECKM KOHTPONMPYOTCA HEKOTOPbIE MapaMeTphbl U, B Criy4ae HeobXoanMMOCTH, Ha aucnnee
oTobpaxatoTcs coobLeHnst 06 olmbkax:

= EO00 - owmnbka BXxogHOM Lenu, Npnbdop HeobxoamMmMo oTnpaBnTb B CEPBUCHLIN LEHTP
= E 01 - owwnbka B kKanmbpoBke coeauHUTENbHBLIX MPOBOAOB Npunbopa.

MHdpopmaumsa o BenmumHe ConpoTUBMEHUS COeAMHUTENBbHbBIX MPOBOAOB Npubopa ansi

oTkannbposaHHoOro npmbopa HenpasunbHas. Heob6xoaMMo NPoBECTM NOBTOPHO aBTOKaNMOPOBKY 1

TONbKO NOCIE 3TOr0 U3MePEeHUs MOryT ObITb NPOAOIKEHBI.

=  E10 - owmbka cumTbIBaHUS M3 NnamsaTn Nnbo 3anncy B namsiTb HACTpPoek npubopa
= EB88 - owwunbka B faHHbIX kannbpoBku npmndopa
= E99 - owwmbka B namaATK MUKponpoLieccopa npubopa

OTobpaxeHne Ha gucnnee coobLueHnsi 06 owmnbke MoXeT ObITb BbI3BAHO OAHOMOMEHTHBIM BIMSIHUEM
cnyyaiHbIX BHELLHNX (pakTopoB. B cBA3M ¢ 3TUM HEOOXO0AUMO BbIKMOYMUTL NPMOOP U BKIMOYXUTL ero cHoea. Ecniun
e npobrnema nNoBTOpuTCS, HEOOXOAUMO OTNPaBuTb NpNGop B CepBUCHbIN LIEHTP.

7.3 [pexde yem omAamb usmepumesib 8 Cep8UCHbLIU UeHmMp

YcTpaHeHnem HencnpaBHOCTEN U3MePUTENS AOMKHbI 3aHUMAaTbCS TOMBbKO YNOSIHOMOYEHHbIE U3rOTOBM-
Ternem CepBUCHbIE LIEHTPbI.

Mepen oTnpaskon Npubopa B pEMOHT pekoMeHAyeTCs N03BOHUTL B CepBUCHbLIN LIeHTP 1 NogpobHo onu-
caTb HencrnpaBHOCTb Npubopa 1 ycroBus ee BO3HUKHOBEHWS. BO3MOXHO nNpuyvHa He B NMofomMke, a B onbke npu
paboTe ¢ usmeputenem.

B HmxenprBeaeHHon Tabnuue ykasaHbl peKoMeHayeMble EVCTBUA AN HEKOTOPbIX CUTYaLUii, KOTOpble
MOTYT BO3HVKHYTb BO BpeMS UCNOMb30BaHus npmbopa.

Mpo6nema MpuynHa DencTBus
Mameputenb He BKMNoYaeTcs nocrne BbipaboTaHbl 3aMeHUTb anemMeHTbl nuTaHus. Ecnu
| —
HaXaTUS KJ'IaBI/ILIJM 3MNeMeHTbI nocrne aToro CUTyaLms He M3MEHNTCS
e nuTaHus OTNPaBUTbL U3MEPUTESb B CEPBUCHYHD
BbicBeunBaeTcsa Haanucb bRk ( CryxBy

(murarowas)
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Mpo6nema MpuunHa DencTBUA
HepasbopunBoe u cny4variHoe
BbICBEYMBaHNE CErMeHTOB Aucnnes
Owmnbkm namepeHuin nocne neperHoca | OTcyTcTBre He nponsBoauTb n3MepeHust 4o Tex
M3MepUTens U3 XornoaHomn cpeabl B akknumaTtusauum | nop, noka U3MepuTenb He HarpeeTcst

Tennoe nomeLleHne noBbILLEHHOW
BIMaXXHOCTU

[0 TemnepaTypbl OKpyXatoLLen cpeabl
(okono 30 MUHYT)

MoBpexaeHne n3aMepuTenbHOro

Mposog cnomad,

3ameHuTb NpPoBO/ Ha HOBLIN

npoBofa c pa3bemMoM Tuna «baHaH» | BbipBaH
UINN NOBPEXAEHMe 30HAa HaKOHEYHUK
Mpu N3MepPEHNN KOHTaKTHOro Beicokoe YCTaHOBUTb COOTBETCTBYHOLLUN Ipn
HanpsPKeHWS UM akTUBHOTO 3Ha4eHune
COMPOTUBIIEHNS 3a3EMIIEHMS YCTaHOBKU lan
MPOMCXOAUT OTKMtoYeHne Y30 OTHOCUTENBHO Wcnonb3osaTth coBeT B Hauane
(Y30 otkntouaetca yxe npu 40% BbICOKUI TOK pasgena 3.2.
YCTaHOBNEHHOTO lyn) yTeuku
obopynoBaHus
Ownbka B MpoBepuTb NpaBUbLHOCTL
obopynoBaHum nogkntoyeHns nposogos N n PE

Bo Bpems Tecta cpabaTbiBaHus
BbIKIOYaTENS HE NPOVNCXOAUT
OTKIoYeHme

Hun3koe 3HayeHue
YCTaHOBKU lxn

YCTaHOBUTL COOTBETCTBYHOLUMM lpn

MoBpexageH Y30

MpoBepuTb Y30 npm NOMOLLM KHOMKM
TEST, unu xe 3ameHuntsb Y30

Owwnbka B MpoBepuTb NPaBUITLHOCTb
obopynoBaHum nogkntoyenns nposogos N n PE
Mpu n3mepeHnm NyckoBOro Toka Bpewms BeikntouaTenb npusHaeTcst

BbIBOANTCS CMBON [23| red HECMOTPS
Ha TO, YTO BbIKNOYaTeNb Gbin
OTKIIOYeH

cpabaTbiBaHus
BbIKMOYaTens
Jonblue, Yem
BpPEMS M3MEPEHUSA

HeuncnpasHbIM

Cumeon ‘T mopraet HecmoTps Ha To,
YTO HaNpPsPKEHWe Mexay 3axumamu
nameputens L n PE nnn N u PE
HaxoAWTCs B COOTBETCTBYIOLLEM
AvanasoHe

OTnpaBuTb U3MEPUTEND B CEPBUCHYHO
cnyxoy.

Bonblias pasHuua mexay MpenBapuTens- HopmanbHoe siBneHne nsi HEKOTOPbIX
pesynbTaTamMmm HECKOSbKO pa3 Hoe nogmarHu- BblkMoYaTenen anddepeHumnansHoro
NOBTOPSIOLLNXCS N3MEPEHUI YnBaHue TOKa C HeNnocpeacTBEHHbIM
BpemeHun cpabaTbiBaHNsi OQHOO U cepaeyHvika OeNCTBMEM.
Toro xe Y30 TpaHcdopmaTopa | MNonpoboBaTh BbIMOMHUTL U3MEPEHWS
BHyTpY Y30 npyv NPOTMBOMNOMNOXHON NONAPM3aLmn
onddepeHUmMansHOro Toka.
BbinonHeHve namepeHuin ta unu la KoHTakTHOE [MpoBepuTb NOAKMOYEHMS 3aLLUTHOIO
HEBO3MOXHO HanpsbkeHue, npoeoaa
KoTopoe MpoBepuTbL NpaBUNbHOCTL NoaGopa

cosgaeTcs npu
namepeHun ta unu
la, NpeBbiIaeT
6e3onacHoe
HanpsKeHus -
n3MepeHune
aBToMaTU4eckn
6rokmpyetcs

Y30 ¢ TOYKM 3peHMST HOMUHAIBHOIO
anddepeHumansHOro Toka

OuyeHb BbICOKOE
3HaveHve
YCTaHOBKMU lxn

YCTaHOBUTL COOTBETCTBYHOLUMM lpn

Mocne 3anycka npouecca namepeHus
BbIBOAUTCS cMMBOf th HEeCMOTpA Ha
TO, YTO 3Ha4YeHNe KOHTaKTHOro
Hanps>xeHna He npesBbIleHO.
CMTyaLl,MFl He MeHdAeTCA nocne
BbIKIIOYEHNA U NOBTOPHOro
BKIOYEHNA nameputend.

Mocne
BKMNOYEHUS
n3mepuTtens
3anycTuTb
npouecc
n3mepeHus
nocpeacTeomM
knasuwmn START
nepen
OKOHYaHMEM
nepvoga
CaMOKOHTpOns
(cBeyeHune Bcex
3NIEMEHTOB
ancnnes)

HaxaTb knasuwy [ & );
B CINy4ae HeoGX04MMOCTH
CKOppekTUpoBaTh 3HauyeHne UL.
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Mpo6nema MpuunHa DencTBUA
HecTtabunbHbii pesynbTtart 3HaunTenbHbIe Mcnonb3oBaTtb pekomeHaaumm,
namepeHus Ug unum Rg, YTO 03Ha4YaeT | TOKM YTEUKH, AaHHble B Hayarne pasgena 3.2.
- pe3ynbTaTbl OTAENbHBIX UBMEPEHUIA, | XapaKTepuayto-

NPOu3BEAEHHBbIX B OOHOM U TOM Xe LuMecs BbICOKMM
nyHkTe 060pygoBaHus, AOCTATOYHO N3MEHEHUEM
CYLLECTBEHHO OTNNYaoTCsA Apyr OT
Aapyra.
Hagnuck PE He nosiensieTcs HecmoTps | HempasunbHo OTnpaBuTb N3MepuTeENb B CEPBUCHYIO
Ha TO, YTO HanpsKeHue mexay pa60TaeT cny>|<6y; VICHO{1I:3OBaTb
aneKkTpoaoMm 1 3axumom PE anekTpoa nnu HeucnpaBHbIA U3MepUTeENb
npesbILLaeT nopor cpabaTbiBaHUs noBpexaeHsbl 3anpelyeHo.
AeTektopa (ok. 50V) BXO[HbI€ KOHTYpbI
n3meputens
HenpasunbHo YcTaHOBUTL NepeknioYvaTens Ha norne,
HaCTpOeH 0603HayYeHHoe cvmBorom #1
nepeknyarens
Bo Bpemsi M3mepeHus MOHOro HenpaBuneHoe MpoBepuTb U yCTpaHUTb
COMPOTUBIEHUS OTAENbHbIE NOAKI0YEeHNe HEeNCNpPaBHOCTY NOAKITHOYEHWN
pesynbTaThl, NoNy4Yaemble B OOHOM U | Uccneayemoi
TOM € NYHKTE U3MEPEHUS, uenu
3HaYUTENBLHO OTNNYalOTCH ApPYr OT B cetn 6onbwoe | BoinonHuTb GonbLuee 4ncrno
apyra KONMYecTBO M3MEPEHUNI, NONYYUTb CPeaHNN
nomex unm pesynbTart.
HecTabunbHoe
HanpspkeHve
Bo Bpemsi M3mepeHus MOHOro HenpaBunbHo YCTaHOBUTb NPaBUIbHYIO AMNVHY
COMpPOTUBIEHUS BbIBOAUTCS HaAnNuch | BbibpaHa anvHa N3MepUTENbHbIX NPOBOAOB
N3MEpPUTENbHbIX
NpOBOJOB UMK e
MCMNONb30BaHbI
nposoaa,
OTNINYHbIE OT
npoBOJOB
npoussoauTens

8 XPAHEHME

Mpw xpaHeHnn npubopa HeobxoamMmMo cobnoaaTth crneayLme pekoMeHaauum:

e OTKMHOUUTL OT Npubopa Bce NPoBoAa;

e ybeauTbes, YTO NPMBOP M akceccyapbl CyXue;

e ecnu usmepuTtens ByaeT XpaHUTbCS B TeYeHWe ANMTENbHOro BpEMEHU, TO HEOGXOAUMO BbIHYTbL U3
HEro anemeHTbl NMUTaHus;

e XpaHWUTb B COOTBETCTBMM C Hopmon PN-85/T-06500/08;
NPUBOAATCS B TEXHUYECKUX XapaKTEPUCTUKAX.

JOMyCTUMble TemnepaTypbl XpaHeHUs

9 OBCIYXWBAHUE NPUBOPA

BHumaHune A
B cny4ae HapylweHUsi NpaBun 3KcnnyaTauMm o60pyaoBaHus, ycTaHOBNeHHbIX Usrotosutenem,
MOXeT yXyALWUTbCA 3almTa, NpUMeHeHHasi B JaHHOM npubope.

Kopnyc nsmepuTenst MOXXHO YMCTUTb MSITKOM BNaXXHON cprnaHenbto, NpuMeHss noboi 4OCTYNHbIN
MbIMbHBIA PacTBOP.

Henb3sa ncnonb3oBaTk pacTBopuTEnM, abpasvBHbIE YACTALLUME CPeACcTBa (MOPOLLKM, NacTbl U Tak Aanee).

OneKTPoHHas cxema U3MepUTENS He HYyXOaeTcs B YACTKE, 3a UCKMIOYEHNEM rHe3 MOAKIoYeHNS
n3MepuTenbHbIX NPOBOAHUKOB.

Mutanne nsmeputens MIE-500 ocyluecTBnsieTcs oT ABYX ankanuHOBbIX anemeHToB nutaHua SONEL
AALR61,5V.

10 YCINOBUSA OKPYXXAIOLWEN CPEQbI

HopmanbHbie ycnoeusi okpyxarouwjell cpeodbi
a) paboyas Temnepatypa ot 0° go 40°C
©0) Temnepatypa HomuHanbHas ot 20° go 25°C
B) Temnepatypa xpaHeHus ot -20°C go +60°C
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r) Npu MakcumanbHOWM oTHocuTenbHOM BriaxxHocTu 80 % ans temnepatyp 8o 31°C 1 ¢ NMHEeWHbIM
YMEHbLUEHNEM OTHOCUTENBHOW BnaxHocTh Ao 50% npu yBennyeHun TemnepaTypbl 8o 40°C

11 YTUNU3ALUA

WamepuTenb, npegHasHayvyeHHbIN AN yTunusaumum, cnegyet nepegaTtb MNponssogutento. B cnyyae
CaMOCTOATENbHOW yTUNu3auum ee cnegyet NpoM3BoANTL B COOTBETCTBUM C AEWCTBYOLWMMY NPaBOBbIMU
HOpMamu.

12 NMPUNOXEHUA

12.1 CeedeHusi 06 N32zomoesumere:

58-100 Swidnica, ul. Wokulskiego 11
tel. (0-74) 858 38 78 (Dziat Handlowy)
(0-74) 858 38 79 (Serwis)

fax (0-74) 858 38 08

e-mail: dh@sonel.pl

internet: www.sonel.pl

12.2 CeedeHus o [flocmasujuke:

000 «COH3J1», Poccus

115583, MockBa, Kawwwupckoe wocce, 65,

Ten. +7(495) 995-20-65; Tten./dpakc +7(495) 727-07-17;
E-mail: info@sonel.ru,

Internet: www.sonel.ru

12.3 CeedeHusi o CepsucHom LjeHmpe.

FapaHTWIAHBIA M NOCNerapaHTUHLIA PEMOHT NMpUbopa OCyLLECTBST aBTOpn3oBaHHble CepBUCHbIE
ueHTpbl. O6cnyxmBaHmem Monb3oBaTene B Poccun 3aHumaetcs CepBUCHbIV LIeHTp B . MockBa,
pacnonoXeHHbI No agpecy:

OO0 «COH3I», Poccus

115583, Mockea, Kalumpckoe wocce, 65,

Ten. +7(495) 995-20-65; Ten./cakc +7(495) 727-07-17;
E-mail: info@sonel.ru,

Internet: www.sonel.ru

CepBUCHbIN LeHTp komnaHum COHJI ocyllecTBnAeT rapaHTUMHBLIA U HEe rapaHTUNHBIA PEMOHT
CU SONEL un o6ecneunBaet 6ecnnatHyto goctaBky CU B peMOHT/ U3 peMOHTa 3KCnpecc NoOYTON.

12.4 Kamanoz nocmaensiemoli npodyKyuu
HOCTaBLIJ,VIK npennaraeT afIeKTponaMepuTesibHble r|p|/|6opb| Ona SHEepPreTukn n CBA3N.

Mpunbopbl Ans M3MepeHnNs NapameTpPoB NETNM KOPOTKOrO 3amblKaHWs

Mpnbopbl oNA namepeHnsa BpeMeHn 1 Toka cpabaTeiBaHns Y30

MpnbGopbl 4Nst U3MepeHUsi NapameTPOB 3MEKTPOU3ONALMN

Mpunbopbl Ans U3MepeHns NnapameTpoB YCTPOWCTB 3a3eMIIeHuUst

YkazaTenu HanpsikeHusl U NpPaBUnbHOCTU YepeaoBaHus das

Mpubopbl Ara noucka NoBpexaeHUin kabens

KomnnekTbl Ans ucnbiTaHUs aBTOMaTUYECKUX BbIKMoYaTenen

Mepbl anekTpuyeckux BenmunH obpasuoBble U NPMBOPbLI 3NEKTPOM3MEPUTENbHbIE CPAaBHEHUS
Knewy TokonameputenbHble

Mpunbopbl anekTpon3mMepuTenbHblE MHOFOMYHKLMOHANBHbIE — MYTNLTUMETPbI

MonHyto nHdOopMaLMo MOXHO MOMNyYnUTb, 06paTMBLUMCE K [ocTaBLUMKY
TenedoHbl: (495) 995-20-65e-mail: info@sonel.ru, internet: www.sonel.ru
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