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BOJIbLTAMITEPMETP M2044, M2051

[TACITIOPT
3.378.025 IIC



1. HABHAYEHHE

1.1. Bonstamnepmerpet M2044, M2051 (B nansmueiiiem - npubop) cnyxar ang
H3MEPEHHUA TOKA H HANPAKEHUA B LENIX NOCTOAHHOID TOKA.

|.2. Tlpubope npeanasnauensl ans pabors! npu TEMMeparype OKpYXalollero BO3AyXa
ot 10 10 35° C 1 oTHOCHTENbHOI BaskHocTH 10 80% npH Temneparype 25° C.

2. OCHOBHBIE TEXHHYECKHE JJAHHBIE

2.1. Tlpubop M2044 spnseTca TUNOBBIM NPEACTABHTENEM.

2.2. lpepnen nonyckaemoil OCHOBHOII MOTPEIIHOCTH HA BCEX AMAMAZ0HAX H3MEPEHHH
paBeH:

+0,2% ans npuGopa M2044 u £0,5% ana npudopa M2051.

2.3. Koneynble 3Ha4YeHHA AMANasoOHOB H3MEPEHMIl, NajaeHHe HanpAKEHHA, TOK MOJHOro

OTKJIOHEHHA NpHBEaeHb! B Ta0. |

Tabnuua |
E(nnﬁﬁm: 3HA4eHHE nanasona  [MI3MEHEHNE IMANa30H0B H3MCPEHIT Manenue OK
ISMCPCHIH [Mononcenne 1“"“’“'3’1"*: ANPAKEHNA JNONHOMO
. R 5 n  [mepexmouarens irasoncn o Basum MB, He YTRIOHEHHA,
i M PATHOCTH sMepeHHil onee by A
0,75 - - - X1 20
1.5 - - - X2 0,75 mA - 40
3 - - - X4 50
1.5 - - - Xl 25
5 - - : X2 7.5 MA : 50 :
30 - - - X4 100 -
75 - - - Xl 25 -
1 50) - - - X2 73 mA - 50 -
300 - - - he. 100 -
150 - - - 1 30 -
1 504} - - - X2 T50 mA - 60 -
3000 - - - X4 1200 -
- 1.5 - - X1 75 -
- 15 - - X2 - 7.5 A 150 -
- 30 - - X4 300 -
- - 15 - X1 - 0,15
- - 30 - X2 - 15mB - 0.3
- - 6l - x4 - 0.6
: : 75 " X1 : 0.15
- - 1 50) - X2 0075 B - - 0,3
- - 300 - x4 - 0.6
: i ~ | 075 X1 : 0.15
- - . 1.5 X2 075 B - - 0.3
- - - 3 x4 - 0,6
- - - 1.5 X1 - 0.15
- - - 15 X2 758 - - 0,3
- - - 30 X4 - 0.6
5 : - 75 X 3 0.15
- - - | 50 X2 5B - - 0.3
- - - 300 X4 - 0,6
- - : 150 X : 0.15
- - - 300 N 150 B - - 0.3
- - - 600 x4 - 0.6




[Mpunoxenne 2

[MEPEYEHbL 2JIEMEHTOB
[Mo3. |HaumeHoBaHnue - Kon. [NMpumeuanne
obo3nau.
MexaHH3M H3MEPHTEIbLHBIH
Pl l6np. 70049414 I I N
Pesncropet MPX TV 25-04-1302-76 .
R1,R2 IMPX-0,25-1 -250 kQ3+0,02% A 2
- R3  |MPX-0,5-1 -450 k€+0,02% A o
R4  |MPX-0,25-2-45 kQ+0,05% A ! B
. Karymxu —
RS |511B.520.160-12 | 4500 €
R6 |511b.520.160-80 - | 400 Q
R7 |511B.520.160-75 - | 31,96 Q
R8 |5115.520.160-37 1 108.8 Q
RO [5M1.520.160-79 | 212Q
R0 [SM.520.160-40 ) | 24480
R11  |5116.520.160-77 I 136 Q2
RI2[5M1B.520.159-11 - | 24480
R13* |511B.520.161-10 b (55+0,5)Q
~ RI14 |S15.520.159-12 [ 0.2444 Q
R15 |5116.520.160-79 A s = 1 1o 27289
R16 |5[16.520.160-78 l 181,33 2
R17 |Ulywr5016.583.017 t 24,48 mQ
RIS Tepmopesnctop |
_ MMT-8-56Q+10%-B 0X0.468.249 TY -
~ RI9[Katymxa ST15.520.160-76 - L | 300
R20 |lUywr 5115.583.017 I 2,72 mQ
S1  |lepekmouarens [NI'K-11TI1H-AB Lk
- S2  |[Mepexmouarens [1I'K-3113H-AB I




2.4. BpeMsa yCTaHOBNEHHA NOKasaHMil Ha ananazoHe 15 mV ne Honee 6 S, HA OCTANBHEIX

JManazoHax He Qonee 4 s.
2.5. HopmanpHbie 3HAYEHHA BIHAIOIIMX BENHYMH, XapakTEePH3YIOUIHE HOPMAIbHBIC
YC/IOBHA MPHMEHEHHA:

TeMIeparypa OKpyxatowero sozayxa, °C 20+2;
OTHOCHTENbHAA BAAKHOCTL BO3OYXa, %o 30-80;
armMocepHoe naenenue, kPa 84-106,7;

OpHeHTaUKA NMPHOOPOB OTHOCHTENBHO MArHHTHOTO NOAA 3emiH - mobas;

ko3 HUMEHT NnepeMeHHOH COCTaBAIOWIEH MOCTOAHHOIO TOKA H HANPAXKEHHA, Yo

s npudopa M2044 1;

ana npubopa M2051 3.

2.6. [pepen pomyckaemMoil JOMONHHTENbLHOH nOrpewHocTH npubopa no/mkeH ObITh
paBeH B 3aBHCHMOCTH:

OT H3MEHEHHA TeMMNepaTypbl OKpy:Kaiolei cpeasl Ha kaxasie 10° C B npenenax ot 10
mo 35° C:

+0,2% - nna npudopa M2044;

+0,4% - ana npubopa M2051;

OT HaknoHa Ha 5° +0,2% - ana M2044 w +0,5% - ona M2051;

OT BJIMAHHA BHEIIHero MariuTHoro nons Ha 0,25 mT +0,3%;

OT BAHAHHA (PEPPOMArHHTHOrO OCHOBAHHA +0, | %;
OT BAHAHHA PANAOM PAacroNokeHHOro npubopa +0,15%.
2.7. McnelTarenbHoe HANPAXKEHHE HI0NALHH -2 kV.

2.8. Cpennas HapaboTka Ha oTka3 npubopa B HOPMANBHBIX YCHOBHAX TPHMEHEHHA
32500 h.

2.9. Cpeanee epems BoccTaHOBAEHHA npubopa — 6 h.

2.10. Cpeaumii cpok cayx0Ob1 npubopa - 10 ser.

2.11. l'abapuTHbie pasMepsl npudopa - He dbonee 243x200x 100 mm.

2.12. Macca npubopa He npeBsliuaer 3 kg.

3. KOMIUJIEKTHOCTDb

C kamabiM npubopom MocTaBAIOTCA:

MpoBoJa KaHOpOBaHHLIE COeOHHHTENbHBIE conpoTHBaeHuenM (0,035+0,002) Q - 2 wT.;

PYKOBOJICTBO MO IKCIUTYATALIHH 1 3K3.

4. YCTPOUCTBO U PABOTA I[MTPUBOPA

4.1, BonsramnepMmeTp npeicTaeiseT coboil nepeHoCHBIH MHOroaHanasoHHbelii npudop
MArHHTOMEKTPHUYECKON CHCTEMBI,

4.2. lMpubop odopmneH B nuacrmaccoBom kopnyce. Ha nHueBoi cTopoHe NMOMEUICHbI:
nepexoyaTesb  JHArna3soHoB H3MEPEHHH, NEpPeKmovarelb KpaTHOCTH I BKJIIOHMEHHWA
npubopa B HM3MEPHTENLHYH) CXEMY, KOPPEKTOp, 1A YCTAHOBKH YKasaTens Ha HYNEBYIO
OTMETKY LKA

4.3. lllkana npubopa cHabxeHa aHTHNApANNAKCHbIM ycTpoiicreoM. Jinuna wkansr 150

mm.
4.4. [TppumeHeHHbIe B NpHOOpPE 3aKHMbl ¢ HECBHHYHBAIOUIHMHCA MOJIOBKAMH MMO3BOJIAIOT

HCMOJIL30BATE TAKKE H MPOBOJA CO WITENCeNbHBIMH HAKOHEYHHKAMH.
4.5. Cxema 3N€KTpHYECKAs NPUHUMNHAILHAA NpHBefeHa B npuiomeHdn 1. [lepevens
AEeMEHTOB nMpubopa npHBeaeH B NPHIOKEHHH 2.



4.6. I'pu pabote ¢ npubopom HeobxoaUMO:

I) pasappeTHpoBaTh, TO €CTh CHATL NEPEMBIYKY C 3KMMOB Npubopa;

2) YCTAHOBHMTB MEPEKIOYATENAMH HEOOXOAHMBIFH IHANA0H HIMEpPEeHHId.

Ecnu  HeH3BeCTHO mnpUMEpHOE 3HAuYeHHe M3MEPAEeMOil BENMUMHBI, TO Cleayer
NEpeKMoYaTelb YCTAaHOBHTDL HA BBICIIHHA IHANA30H H3MEPEHHIT;

3) NpoBepHTL Mepea H3MEPEHHEM COOTBETCTBHE HYJIEBOTO MONIOKEHHA YKa3aTens H, npH
HEOOXOIHMOCTH, YCTAHOBHTDL €ro KOPPEKTOPOM Ha HYIb;

4) BKMOUHTL NpHOOP B M3MEPHTENBHYIO cXeMy, coBMI0Nas MONAPHOCTD, YKa3aHHYHO Y
3axuMoB npubopa.

[pn u3MepeHuH HaNpAXeHHA B AManazoHax uamepenwii 0-15, 0-30; 0-60 mV mnpuBop
NOAKMIOYHTL C NMOMOLIBIY KaTHOPOBaHHBIX NpoBoaoB conpoTueaeHneM (0,03540,002) O;

5) NPOM3BECTH OTCYET MO LIKAIE B IEEHHAX;

6) onpesenHTh HIMEPAEMYIO BENHYMHY, KoTopas OyleT pasHa OTCUHTAHHOMY YHCITY
ACNeHWH, YMHOXEHHOMY Ha UeHy aeneHus. llewa JesieHMA paBHA KOHEYHOMY 3HAYCHHIO
Ananasona uimepennil npubopa, neneHHoMy Ha 150 neneHmii.

5. YKA3AHHUE MEP BE30INACHOCTH

5.1. [oakmoyenue npudopa B HIMEPHTENBHYIO CXEMY MPOM3BOIHTE NPH OBECTOMEHHON
LS.

5.2. Tlpu pabore ¢ npubopamy HeoOXOAMMO OCTEpEraThCid CONPHKOCHOBEHHA C
METAITHYECKHMH YACTAMH TOKOBEAYLUHX KIEMM H MPOBOJIOE,

5.3. Ilpu wamepenus B uenax ¢ HanpsxenueMm 300 u 600 V non Horm knagercs

PE3HHOBBIH KOBPHK.
6. METO/Ibl U CPENCTBA NOBEPKH

6.1. MNosepka npudOpOR mO/KHA MPOM3BOAMTECA B COOTBETCTBHH C TPeGOBAHHAMM
FOCT 8.497 «AmnepMetpbl, BONLTMETPBI, BaTTMETPhl, BapMmeTphl. MeTomsl M CpeicTsa
MOBEPKHY.

Bua nepoanyeckoi MoBepKH - BEAOMCTBEHHBIIL.

7. PACYHET XAPAKTEPUCTHK MOIPEILIHOCTEM NMPUBOPA

7.1. HiokHAIS Yy W BEPXHAN Y IPaHHLBI HHTEPBaia, B KOTOPOM C BEPOSTHOCTBIO P=I
HAXOAWTCA MOTPEIHOCTL  BONLTAMMEPMETPA B  PEANbHBIX  YCAOBHAX  3KCIUIyaTallWH,
BBIYHCAAETCA no Gopmyne:

YH =18 ='F{)+ZTH;

FAC Yy ¥ Yy - OCHOBHAA H JONONHUTENbHAR MPHBEAEHHBLIE TIOTPELIHOCTH B MPOLEHTAX.

CyMMHpOBaHHE JOMOHHTENbHBIX NPHBEACHHBIX MOIPEIIHOCTEH BBHINOAHIETCA 1A BCexX
BAHAKOWHX BENHYHH, ANA KOTOPbIX HOPMHPOBAaHbLI METPOJIOTHUECKHE XapaKTEePHCTHKH, M
3HAYEHHA KOTOPLIX B MOMEHT H3MEPEHHA OTNIHYAIOTCA OT HOPMANILHEIX YCIIOBHI.

7.2. OcHoBHas mnorpewiHOCTE MpHOOpPAa BbIpakKaeTCA B MPOLEHTAX OT KOHEYHOrO
SHAYCHHA IMANA30Ha H3IMEPEHHIl:

Av — A
?D_:_u..mn%‘ (N
Ak
rme Ay - 3HaueHHe M3MepAeMON Be/IMYMHBLI, ONpeleNfeMOe Mo MOKA3aHUAM

nosepaemoro npudopa;
Ap - NeHCTBHTENLHOE 3HAYEHHE H3MEPAEMOH BeNIMYHHBI, ONpeaeseMoe Mo
NOKazaHHAM 0DPa3LOBOro CPEACTBA HIMEPEHMIT;
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Ak - KOHEYHOE 3Ha4CHHE HIMEPAEMOH BEJIHYHHEI,
7.3. CyMMapHyi0O JOTONHHTENBHYIO MOrPellHOCTL npubopa B paoyHX YCNOBHAX
NMPUMEHCHHA MO HOPMHPOBaHHBLIM METPONOrHYECKHM XapPaKTEePHCTHKAM ONpeaeisioT Mo

ZT.H =1+ Ynonox. + Ymn. + Yoo +Yrp %,

= JONONAHHTSIBEHBIE NPHBEOCHHBEIE NOrpellHOCTH OT H3MEHEHHSA

COOTBETCTBEHHO TEMMEPATYPEI OKPYKAIOLIEr0 BO3/IYXa H NOMOKEHHs npubopa;
v Yoo Yne - AONONHHTENbHBIE NPHBEASHHBLIE MNOrPELIHOCTH, BbI3BAHHLIE
BIHAHHEM COOTBETCTBEHHO BHEIIHEro MArHHTHOrO mnond, (heppoMarHHTHOro
OCHOBaHHA, PacONIOKEHHOrO BIUIOTHYIO TaKoro e npubopa.

hopmyne:
Fac Y Ynonox
[lpn  onpenenexnuu

COCTABNAKLLHX

NONOTHHTENLHOH

MOrpeuIHOCTH  YCHOBHO

NPHHHMAETCA, 4TO NOL BAMAHHEM BO3NelicTBYOWMX dakTopoR (B npenenax pabounx
YCNOBHH NPHMEHEHHA) H3IMEHEHHE NOTPELHOCTEH HMeeT THHEHHYIO 3aBHCHMOCTD.
[lpumep pacuera pononuuTeNbHOM norpewHocTH (yn) npuGopa M2044 B peanbHbix

paboYHX YCIOBHAX MPHMEHEHHS yka3aH B Tabn.2.

Tabnuua 2

Kouxperuwme
BoaneiicTeyromwni Hn;:;z.;:iue paboue
daxrop MPHMEHEHHA e
NMPHMEHEHHR
Temneparypa
OKPYAAIOUWErD BO3NYXa (22 C H.°C
Monoxenne npubopa &1 2°
MaruwrHas  HHOYKUHA
e o4 0 0,25 mT
deppomarunTHoE
OCHOBAHWE TONMIUHHOH E i
Taxoii xe npuGop Ha Bonee | m 0.5m
paccTOfsHHN

[lpenen nonyckaemoii
NONOAHHTENBHOT

JononuwrensHan
MOrPELHOCTL NPH
KOHKPETHBIX pabovnx

e ieal YCNOBHAX NpHMeHeHns, %
Ha 10°C 30-20
+0.2% e (25 0
10
+0,2% iz 0,2=0,05
o o gesd 0
Mpn 0,5 mT 025 . _
£0.3% : 03=0,15
Mpu 2+0,5mm |
+0.1% E‘{]‘[ =D.05
o 0,15% o
npH
HIMEHEHHH {1—035)-0.15 =0.075
PACCTOAHHA OT
_ 1mno0

b —_— —_— —

D yp =0525

[lpi yo = 0,2% HWKHAS Yy M BEPXHAA Y rPaHHLBI WMHTEPBANAa MNOIPELIHOCTH
noAcYHTLIBaIOTCA Nno dopMyne:

Yy =—vp =0,2+0,525 = 0,725%.



8. TEXHUYECKOE OBCNTYXHWBAHHUE

8.1. To wucreueHHH rapaHTHHHOro CpPOKa NPHroJHOCTH npubopa A IKCIUTyaTalHH
ONpeenieTca Mocne NepHOAHYECKoi NOBEPKH, KOTOPan AOMKHA NPOM3BOOWTHLCA OIMH pa3 B
rom.

8.2. OnpegeneHHe OCHOBHON NOrpeWIHOCTH NPH M3MEPEHHH TOKA H HaNpAKEHHA
MPOH3BOAMTE HA BCEX OTMETKAX INKaNbl KpaTHbIX «10» 0AHOro W3 NHANA30HOBR HIMEPEHHI W
Ha JBYX OTMETKaxX WKLl - KOHEYHOH W TOH H3 OTMETOK, Ha KOTOpPOH BO3MOXKHA
MaKCHMAa/IbHAA NOrPEIIHOCTL, B OCTANBHBIX JHANA30HAX H3MEPEHHI.

8.3, OCHOBHYIO NOrpeIHOCTE ONPEaenAoT CIHYEHHEM C HCNOMb30BaHHEM o0pa3loBoro
npubopa HIH H3IMEPHTENBHOIO YCTPOHCTBA, HMEKIIMX MorpelHocTs He bonee £0,04% nns
M2044 u £0,1% ana M2051.

9. BOBMOXHLIE HEUCITPABHOCTH H CINOCOEBbI HX YCTPAHEHMA

9.1. Bo3MoOKHbIE HEHCTNIPABHOCTH H CNOCOOBI HX YCTPAHEHHA NPHBEACHBLI B TabN.3.

Tabnuua 3
Hanmenopanne BepoaTHas Cniocob ycTpaHeHHs [Mpume-
HEMCNPABHOCTH npHYHHA YAHHE
|. Tlpn naknoue na 5°  |[lpubop OTkpeiTe npuop H YPaBHOBECHTE
yKajarenb OTKNOHAETCA |HEeYpaBHOBELIEH |H3MEPHTENbHBIIT MexanwsM npubopa M2044
bonee, yem wa 0.5 mm ¢ TovHOCTHI £0,05 mm, npubopa M2051-
y npubopa M2044 +0,] mm. 3axkpeTs npubop, MpoBepuTH
H + | mm y npubopa OCHOBHYIO NOrPelIHOCTL HA AHanazoHe
M2051 mimepeHna 0-0,75 mA. [Nposectn

CTADUNHIALMKD NPHDOPOR MO PEXHUMY:
Temneparypa (60+5)°C - 3 waca n 3 yaca
npu Temneparype (20+£5)°C, ecero 6
uuknos. [locne crabunmzaunn npoeepuTsb
| . OCHOBHYIO NOTPEIIHOCTD

2. lNorpewHocTs Ha IMpubop OTKpuITE NpHdOpP, NpH HEODXOAHMOCTH
BCEX aHana3zoHax HEypaBHOBeLeH [moBTopuTh M. |. 3arem na ananazoHe
uimepenuil or 0,2 ao un Hapywena [mamepenwus 0-0,75 mA npubop

0.4 % y npubopa M2044 |perynuposka PETYNHPOBATL MArHHTHLIM [UYHTOM C

Hor 0,5 g0 0,8% y TOMHOCTBIO (), 1% Ha mocneaHed 9HUCNOBO
npubopa M2051 OTMETKE Kanel. [lposepaTs nOrpemHOCTE
Ha BCEX JHAnasoHax H3MEpeHHi,
Buiaepare npu Temmneparype (2045)°C B
TeqeHne Tpex cytox npudop M2044 n ogum
cyTkH mpubop M2051 u cHosa npoBepHTh
NOrPeIlHOCThL HA BCEX HAMa3zoHax

H3IMEPEHHH
3. lMorpewsocts Ha [Mocropounuit  |OTkpeiTe MpHOp, OCTOPOXKHO NPOBEPHTH
ONHOMH M3 OTMETOK NPEAMET B MHCTOTY 3330POB B M3MEPHTENLHOM
WKansl B mobom npuGope MEXAHH3IME, 3AKPLITL NpUGOp H NPOBEPHTS
OHANA30HE HIMEepeHHi NOPEeIHOCTL HA BCEX JHANA3oHaX

H3IMEpeHHI




[Tpomomxenue Tadbn.3
Haumenosaune BeposThas Crnocof ycrpanenus Ipume-
HEHCMPABHOCTH NPHYIHHA qAHHE
4. Ipu nonayve OGpuis onnoro |[TpoBepuTs Ha oOpBIB 3NIEMEHTH CXEMBI H
BXOAHOTO CHrHANA H3 NEMEHTOB  [M3MEPHUTENIbHLIH MEXaHH3IM
YKA3ATENb HE CXEMB
OTKNOHAETCA _
5. [NorpemHocTs Ha [TorpewiHocTe  [OTKpuITh OpuBOpP H MPOBEPHTHL MO CXeMe
OJIHOM H3 AMANAIOHOB  |OIHOrO M3 COOTBETCTBYIOUIHE MEMEHTHI, 3aAMEHHTH
H3IMepeHHii INEMEHTOB OpakoBaHHLIE INEMEHTH H MPOBEPHTH
CXEMBI OCHOBHYIO TIOFPEIIHOCTE HA HAMA3I0HE

wimepenuii 0-0,75 mA. Tpu

HeoOXOOMMOCTH peryiHpoBaTh MardHUTHBIM

WYHTOM B COOTBETCTBHH ¢ . 2

10. TTIPABHUJIA XPAHEHHA W TPAHCITOPTHPOBAHHME

10.1. [Mpubopbl 10/KHBI XPaHHTLCA B YNAKOBKE, B CYXHX H YHCTBIX nomeiieHwax. B
BO3AYXE HE MNOIKHO ObITh BpPEIHBIX MPHMECeH, BhIZBIBAIOLWIMX KOppo3Hw. Temneparypa
BO3JyXa B [MOMCLICHHAX N8 XpaHeHua aomkHa OuTe B npegenax ot 5 po 40°C,
OTHOCHTEIIbHAA BIAKHOCTL BO3yXa He bonee 80% (npu Temneparype 25°C).

10.2. [lpubopbl  AOMAKHBI  TPAHCNOPTHPOBATLCA TOJNBKO B 3aKPBITOM  TPAHCMOPTE
(KENe3HOAOPOKHBIX BAaroHaX, KOHTeHHepax, KPLITHIX ABTOMAlUMHAX, TpOMax M T. 1.) B
nHanasoHe TeMmneparyp or MHHyc 50 ao nmoc 60° C W oTHOCHTENLHONH BIaxHOCTH A0 98%
npx Temneparype 35° C.

10.3. TpaucnoprupoeaHWe Ha caMoneTax [OO/BKHO MPOH3BOJAMTECA  TOMLKO B
OTAIJIHBAEMBIX MePMETH3HPOBAHHBLIX OTCEKax.

10.4. IpH XpaHeHHH ¥ TPAHCMOPTHPOBAHHH MIPHOOPLI J0KHB! OBITh 3aapPETHPOBAHBI -

3K HMbBI COCAHHCHBI HAKOPOTKO.

11. C]ﬁgTEHhCTHG O MPHEMKE
Mpubop M2057 Ne 2B 625 cooreercreyer TY 25.7514.106 u npuznan

roAHBLIM 118 H.
&2 . =7 7 &2
Ti4 noeepka npopéneHa ' M. I1.
O4. 2044
12.T HBIE OBA3ATEJILCTBA

H3roroBHTeNns rapaHTMpyeT coOTBeTCTBHE TIpHOOPOB TpeOoBaHHAM TEXHHUYECKMX
ycnoBui npu coOmoIeHHH NoTpedUTeNneM YCNOBHI 3KCIUTyaTalHH, TPAHCMOPTHPOBAHHA M

XpaHEeHHA.
["apanTuiinplii CpOK XpaHeHHa O MecAueR, 3Kcnnyarauuu - 18 Mecaues co AHA BBOJA

npuOOpPOB B 3KCMIYyaTalHIO.
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