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OBIIME ITOJIO)KEHUSA

Hacrodmas MeToiuka IOBEPKH pacmpoCTpaHseTcs Ha TNpeobpa3’oBaTe/IH  JaBJICHHUS
usmeputensHsie EB335IN (manee — mpeoGpasosartenn), wmsrotasmusaemsie Shanghai Enbbon
Automation Instrument Co., Ltd., Kutaii 1 ycTanaB/inBaeT METOJbI M CPEJICTBA HX TIEPBHYHBIX H
TMEPHOMYECKUX TTOBEPOK.

[IpeobpasoBaTenn NpenHa3sHAYeHbl UIS HEIPEPHIBHBIX HM3MEPEHHH M TpeoOpasoBaHus
3HQUEHHA M3MEPAEMOro napameTpa — pPa3HOCTH [aBlICHHH ra3oo0pa3HBIX H KHIKHX Cpel B
YHH(QUUAPOBAHHEIN aHANOTOBBIf BBIXOJHOH CHIHAJI IOCTOSHHOTO TOKa W (win) B mubpoBOi
BbIX01HO# curHan HART, Modbus RS485.

B mensx ofecmedeHWs TPOCTEKHBAEMOCTH TOBEpsSeMOro  mpeoOpasoBarels K
rOCYZapCTBEHHBIM IE€PBHYHBIM TAIOHAM €IMHMI] BETHYMH TOBEPKY HEOOXOIWMO NPOBOAWTH B
COOTBETCTBHH C IPOLEAYPaMH H TPEOOBAHHAMH, YCTAHOBIEHHBIMH B HACTOSIIEH METOTHKE TOBEPKH.

Ilpy npoBencHHH NMOBEPKH AOKHA OBITH YCTAHOBIIEHA NPOCIEKHBAEMOCTH MOBEPSEMOTO
npeobpasoBarens: K rocyaapcTBEHHOMY mepBHYHOM 3Tanony ['DT 95-2020, B cooTBETCTBHH C
['ocyaapcTBeHHOM NOBEPOYHOI CXEMOH 18 CpeCTB M3MepeHHii pasHocTH Aasinenuii 10 1-10° Ila,
YTBEPXKIACHHOH npukazoM PeaepalbHOro areHTCTBA 10 TEXHHYECKOMY DETyJIHDOBaHHIO H
meTposioruu ot 10.03.2025 r. Ne 472, a takke ['DT 23-2010 «I'ocynapcTBeHHBIH IEpBHYHBIN 3TA/IOH
enuHMIbl gaBneHUs B auanazoHe ot 0,02 mo 10 MIla» B coorBercTBHH ¢ ['ocymapcTBeHHOMH
MMOBEPOYHOHN CXEMOI /U1 Cpe/ICTB H3MepeHHit n30srroynoro aasnerns 10 4000 MIla, yreepxaeHHo
npukazoM DenepatbHOrO areHTCTBA MO TEXHHYECKOMY PEryJIHpOBaHHI0 W MeTponorud ot 20
okTa0pa 2022 r. Ne 2653.

B HacrosmeH MeTOAMKE NMOBEPKH HCHONB3YETCS METOJA NpAMbIX H3MmepeHuid. [lpu stom
METO/Ie 3HAYCHHs M3MepsAeMOH BEIMYHHBI MOJTY4YalOT HENOCPEACTBEHHO OT npeobpasoBarenci u
OLICHUBAIOT C IIOMOLIBIO 3TAJIOHA.

B pesynsTare MOBEpPKH JOMKHBI OBITH MOATBEPHKICHBI CIEAYIOIIHE METPOIOTHYECKHE
TpeboBaHus, MpUBEIeHHBIE B Tabmuie 1-4.

Tabmuua 1 — MeTtponoruueckue XapakTepHCTHKH

HaumeHoBaHME XapaKTepHCTHKA Sl
s b Kon Wcnonnenne MakcumanbHoe
arna3oHa CTaTHYECKOE
e EB335IN-J
naBieHue, klla
2 or-1,6 10 1.6 2000
3 oT -6 10 6 4000
Jlnana3oH U3MepeHHH pa3sHOCTH JaBJICHHH, - ot -40 1o 40
klla"? 5 ot -200 10 200 S
6 ot -1000 1o 1000
7 ot -2500 no 2500
8 ot -10000 0 10000 15000
9 ot -20000 no 20000 30000
[Ipenens! nomyckaeMol OCHOBHOMI 5
i 0 +0,1; £0,2%
NPUBEICHHOH NOTPeITHOCTH, %0 OT >hs
Juarna3soHa H3MEpeHHH
Bapurauust BBIXOAHOTO curaana, % Iyl
[Tpenens nomyckaeMoi JOMOTHHTETLHOR
[PUBEICHHOMN MOTPeIIHOCTH, BBI3BAHHOA
OTKJIOHEHHEM TEMIIEPATYPhl OKPYKAOIIEH
cosuit, %/10°C =
Cpe/lbl OT HOPMAJIBHBIX YCIIOBHH, Yo oT
JuanasoHa u3MepeHuH
[pumeuanus:
" TIpeoGpasosaTenn MOryT GbITb W3rOTOBIEHBI B APYTHX €AMHHMLAX W3IMEPEHHH 1aBICHWA, JOMYCKAaeMBIX K
npumeHeHHio B Poccuiickoit @eaepaitiu;
2 KOHKpeTHBIH [Mana3oH H3MEpEeHW NpHBENEH B TAcropre W HAHECEH Ha MAapKHPOBOYHYIO TabaH4Ky
npeobpaszosareis;
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3) -
KoHkpeTHoe 3HaueHHe yKa3aHO Ha MapKHPOBOUYHOM TabnuuKe, MPHKPETUIEHHON K Koprycy npeoGpa3sosarens U
(414) B nacnopre.

Tabmuma 2 — MeTposioruyeckue XapakTepHCTHKH

HaumeHOBaHHE XapaKTePHCTHKH Snauchne
Kon WUcnonuenne MaxkcHmalbHoe
JMana3oHa ER335IN.D CTaTHYECKOE JaBJIEHHUE,
klla
1 or-1m01 200
2 oT-6 706
JluanasoH W3MepeHHil pasHOCTH 3 ot - 40 10 40
nasnennii, k[la"? 4 ot - 100 10 250 16000
5 ot - 100 g0 3000
6 ot - 100 zo 10000
7 ot - 100 mo 20000
3 ot - 100 210 40000 4000

[Tpenensr fomyckaeMoi OCHOBHOM 4
TIpHBEICHHOM MOrpemHocTH, % OT £0,075; +0,1
JMana3oHa W3MepeHHH

Bapualius BLIXOJHOTO CUrHana, % !

[Tpenens! fonyckaeMoi
JOMOTHATENBHON MPHBEICHHOM
MOTPEIIHOCTH, BBI3BAHHOM
OTKJIOHEHHEM TeMIIEpaTyphl +0,1
OKpYJKaroIlel Cpesipl OT
HOpMaJIBHBIX ycrosuii, %/10°C ot
QUana3oHa W3MepeHHH

Tlprumesanns:

!) [1peoGpasosaren MOrYT GbITh W3TOTOBACHHI B JIPYIHX CAMHULIAX HIMEPEHWH 1aBICHHSA, JOMYCKACMBIX K NPHMCHCHAIO B Poccnickoi
Deaepauun:

?) KoHKpeTHBI 1HANA30H H3IMEPEHHH NPHBE/ICH B IIaCTIOPTE H HAHECEH Ha MApKMPOBOYHYIO Tabnuuky npeobpasosartens;

%) KoHKpETHOE 3HAYCHHE YKA3aHO Ha MAPKHPOBOYHOM TaOIHUKE, NPUKPENICHHON K Koprycy npeobpasosarens ¥ (uu) B Macmopre.

Tabmuna 3 — MeTpos1oru4ecKue XapakTepUCTHKH

3HaueHUe

HaumeHoBaHHE XapaKTEPHCTHKH
P P Kon HUcnonaenne MakcuMansHoe

Juamna3oHa EB335IN-LT CTAaTUYECKOEC JaBIICHHE,

klla

or 0 10 40
ot 0 mo 200
ot 0 10 250
ot 0 10 1000 32000
ot 0 10 2500
ot 0 no 3000
ot 0 xo 10000

Jlnamna3oH u3MepeHui pasHoCTH
nasiernit, k[Ta"?

oo |=a|On| W 4= |La |

[Tpenesnsl A0mycKaeMoi OCHOBHOH s

. o +0,075; £0,1; £0,2%
MPUBEJCHHOMH MOrPENTHOCTH, o OT ’ ’

Jvana3oHa U3MEpPEHHH

Bapuanus BBIXOJHOTO cUrHana, % 0

[Npenens! 1omycKaeMOi
JIOTIOJTHHUTEIBHO# MPHUBE/IEHHON
IIOrPEIIHOCTH, BBI3BAHHOM
OTKJIOHEHHEM TEMIIEpaTyphbl 0.2

OKpPYJKAIOLICH Cpe/ibl OT




HOpMAaTbHBIX ycinoBHit, %/10°C ot

JHana3oHa H3MEpeHHH
[pumeuanns:

1 -
) TpeoGpasosatens MOTyT GbITh M3rOTOBIIEHB! B APYIHX €IMHHLIAX M3MEPeHHl JaBICHHS, JOMYCKaeMbIX K mpHMeHeHHIo B Poccuiickoi
Denepaiuu;

) KoHKpeTHBIH 1Mana3oH H3MepeHuii NpHBe/IeH B IACTIOPTe H HAHECEH Ha MAPKHPOBOUHYIO TabaHuKy npeoGpasoparens.

Ta6mmna 4 — MeTponornyeckne XapakTepHCTHKH

HanMeHOBaHHE XapaKTEepHCTHKH SHaNCHRE
Kon Wcnonnenue MaxcnmanbsHoe
JHana3oHa EB335IN-Y CTAaTHYECKOE /IaBJIEHHE,
klla
2 ot 0 10 40
Jlnana3zoH W3MepeHui pasHOCTH 2 S0 U0 2
nasnenuit, kITa" 2 : o1 0 zio 230
’ 5 ot 0 10 1000 32000
6 ot 0 10 2500
7 ot 0 10 3000
8 ot 0 10 10000
[Ipenensl nomyckaeMoi OCHOBHOM
[IPHBEICHHOM MOrpemHocTH, % OT +0,075; £0,1; £0,2”)
IHanazoHa H3MepeHuH
Baprauus BBIXOZHOTO CHTHaNa, % byl
[Tpenens! nomyckaemoii
JOTIOTHHUTEILHOMN [TPUBE/ICHHOM
MOTPELIHOCTH, BEI3BAHHON
OTKJIOHEHHEM TeMIIepaTypbl +0.2
OKPYKalOIlEH cpesl OT
HOpMabHBIX yernosuit, %/10°C ot
JMana3oHa H3IMEpeHHH

[Mpumeyanus:

D Tlpeo6pasoBare i MOryT GbITh M3rOTOBICHbI B APYTHX ¢AMHHLAX H3MEPEHHH JaBACHHS, JOMyCKACMBIX K NPUMCHEHHIO B Poccuiickoi
Deaepattuu;

?) KOHKpeTHBIH IHaNa3oH H3MEPEHHH NPHBECH B MACTIOPTE H HAHECCH HA MAPKUPOBOUHYIHO Tabauuky npeobpa3sosaTens,

3 Be3 yueTa 10N0IHUTEILHOMA NOrPeHOCTH, BBI3BAHHOH YCTAHOBKOH KaNHILIAPHBIX NIMHUH | (AAHLEBBIX pasaennTencH.

1. MEPEYEHB OINEPAIIVI IMTOBEPKH

1.1 Ilpu mnpoBefieHWH MEPBHYHOH H MEPHOJHYECKOH MOBEPOK JOMKHBI BbINOIHATHCA
clIe/lyIOIHe ONepalliy, YKa3aHHble B Tabuue 5.
Tabnuua 5 — Onepannu NOBEPKH

Homep pasnena O0Gs3aTeNbHOCTD BBIIOTHEHHSA
(myHKTa) onepauui NOBEPKH MpH
HAHCHORARNS CHEPAIINE METOJIUKH NepBHYHOM IIEPUOMYECKOR
MOBEPKH TIOBEPKE TIOBEpKe
BremHHi 0CMOTP 6 Jla Ja
[ToaroToBKa K MOBepKe ¥ onpoboBanue 7 Jla Ja
[IpoBepka HAeHTHOHKALMH g Jla Jla
IPOrpaMMHOro odecreYeH s
OnpeaeneHne METPOJIOTHYECKHX 9 Ila Jla
XapaKTepHCTHK Mpeobpa3soBaresieH
[ToaTBepxkieHHE COOTBETCTBHA
npeoOpazoBare/ieil METPONIOTHYECKHM 10 Ha Ha
TpeboBaHUAM
OdopmiieHHE Pe3yIbTaTOB OBEPKH 11 Jla Jla




[Tpumeuanus:

I. Ilpn nomy4eHnyn OTpHIATENBHBIX PE3Y/IBTATOB B TMPOLECCE NPOBEIECHHS TOH MM HHOM OIeparmHi
TIOBEpPKa IPeKpalIaeTcs.

2. TloBepka npeoGpasoareeii B COKpalieHHOM 00BbEME He MpeyCMOTpeHa.

2. TPEBOBAHUS K YCJIOBUSAM INPOBEJAEHHWS MTOBEPKH

2.1 IIpwu npoBeieHUH MOBEPKH JA0IKHBI OBITH COOTIOACHBI CICAYIOIHE YCIIOBHSL:

- TeMIrepaTypa OKpyxKaromniero Bo3ayxa, °C ot +21 o +25;
— OTHOCHTEbHAS BIAXKHOCTH OKPYIKaAIOIIero Bo3ayxa, % ot 30 no 85;
— arMochepHoe naBnenue), klla ot 84,0 no 106,7;

- HanpsKeHHe MUTAHUS TOCTOSIHHOTO TOKA H COMPOTHBIIEHHE HArPY3KH MPH MOBEPKE —
B COOTBETCTBHH C 3KCILTVATALHOHHOM JOKyMEHTALIHEeH Ha npeoOpa3oBares;
- JOIyCKaeTcs POBEICHHE NIOBEPKH IpeoOpa3oBaTenel Ha MECTE 3KCILUTyaTaluMu MpU
COOJIIOIEHUH YCIIOBUI MPOBEACHHUS IOBEPKH COIIACHO HACTOALLEMY pa3elly.

3. TPEBOBAHUS K CIIEHUAJIMCTAM, OCYIECTBJISIOIIUM IIOBEPKY

3.1 K nmnpoBeneHHIO TIOBEPKH JOMYCKalOTCHd JHIA, SBIAIOIIMECS CIELHATHCTAMH
FOPHANYECKOTO JIMIA MM WHAWBHIYATLHOrO TIPEANPHHAMATENS, AKKPEJIHTOBAHHOIO Ha IIpaBo
MPOBE/ICHHS MTOBEPKH, HEMOCPEICTBEHHO OCYIIECTBIAIOIME TOBEPKY CPEACTB H3IMEPEHHH.

3.2 K mpoBeaeHuto MOBEPKH [JOMYCKAKOTCA JIMNE, H3YYHBIIMC HACTOSAILIYI) METOIUKY
TIOBEPKH, JKCILTyaTallHOHHYIO JIOKYMEHTAIHIO Ha Ipe00pa3oBaTe/M B CPeICTBa TOBEPKH.

4. METPOJIOTHYECKHUE U TEXHUYECKHE TPEBOBAHUS K CPEJICTBAM
INOBEPKH

4.1 Tlpu npoBeICHHH TIOBEPKH TPHMEHSIOT CPE/ICTBA, YKasaHHble B Tabimuue 2.
Tabmiua 2 — [lepedeHsb cpeaCTB MOBEPKA

Onepanun noBepku MeTposiorudeckne U TEXHHYECKHE [lepeueHp peKOMEHIYEMBIX
TpeOOBaHUS K CPEJICTBAM MOBEPKH, CPEICTB MOBEPKH
HE0OXO0IMMBIe /TS TPOBECHHUS
TIOBEPKH

Koutpoab  ycioBuit | CpenctBa HM3MEpeHHH TeMIEpaTypsl
[IpOBE/ICHHS MOBEPKU | OKpYXRalomed Cpe/ibl B IHANa3oHEe
or +21 go +25°C ¢ abcomoTHOMH
norpenHocTeio He 6oaee = 0,5 °C;
CpencrBa u3MepeHHHt oTHOCHTeNbHOH | [IpuGopel  KoMOGHHHpOBaHHBIE
BIQXHOCTH BO3AyXa B auanasoHe | Testo 622 (Per. Ne 53505-13)
or 30 mo 85% ¢ abcoMmOTHOM
NOrpeImHocThIo He 6onee £2 %o,
CpenctBa wu3MepeHHH armocdepHOro
naBleHHs B auanasoHe ot 84 mo 106.7
kITa ¢ abGcomoTHOH MOrpemHoCThIO HE

donee £0,25 xITa.

PaGouue stanonsl, Paboune stanonsl 1- | KammbpaTops! AaBieHus
Onpenenenne ro, 2-ro pa3psana B coorserctsrd ¢ I'TIC | maeBmaTuyeckue Metpan-505
METPOJIOTHYECKUX YTBEP)KACHHOMH npukasoM | Boszxyx-I (Per. Ne 42701-09)
XapaKTepHCTHK ®enepainbHOTO areHTCcTBa no | MaroMeTpsl Ipy30NOPIIHEBbIC

CpeJIcTBA H3MEpEHHH | Texnmdeckomy — peryiuposanuio  # | MII-1000; MII-2500; MII-60;
metposiorun ot 20 oxtsbps 2022 r. | (Per. Ne 52189-16)
Ne 2653.




[Iponosmkenue Tabauns! 2 — [lepedeHs cpeCTB MOBEPKH

Onepanuu moBepKH,

MeTPOHOFH‘ICCKHE H TCXHHYCCKHC

Ilepeuens pexomMeHyEeMBIX

Tpedyromue TpeOOBaHUA K CPEJCTBAM [TOBEPKH, CPEICTB NOBEPKH
TpAMEHeHHe HE0OXOHMBIE IUTA TIPOBEICHHAS
CPE/ICTB MOBEPKH TTOBEPKH
Onpenenenne MaHoMeTpsl  IPY30HOpLIHEBbIE
METPOOTHYECKHX MITI (Per. Ne 52506-16)
XapaKTepHCTHK Kamubpatopsr naBrenus CPC,
Cpe/IcTBa H3MEpEeHHi CPH u nip. (Per. Ne 59862-15)
[TpeoGpa3oBarenu aaBaeHHA
sranonnsle DJIMETPO-
[Tackanb-04 (Per. Ne 77090-19)
Pabouue stanonsl 1-ro, 2-ro u 3-ro MyasTHMETpEI uGpoBbIe
paspsaa B cOOTBETCTBHH ¢ mpukazoM  |Agilent 34410A, Agilent 34411A
DenepanbHOrO aTeHTCTBA MO (Per. Ne33921-07)
TEXHHYECKOMY PEryJIHpPOBaHHIO U MynbsTHMETpBI uudpossie
metposorun oT 01 oktsbpst 2018 1. 34401A, 34460A, 34461A
Ne 2091. (Per. No 54848-13)
PaGoune sranonsl 1-ro, 2-ro u 3-ro MynbTHMETPEI uudposbie
paspsiaa B COOTBETCTBHH C IMPHKa30M | MPELH3HOHHbIC
e iepaIbHOTO areHTCTBA MO Fluke 8508A
TEXHHYECKOMY PETYITHPOBAHHIO H (Per. Ne 25984-14)
metposioruu ot 28.07.2023 r. Ne 1520.
PaGouwme stanons! 1-ro, 2-ro u 3-ro Mepa
pa3psjia B COOTBETCTBHH C [IPUKA30M  [3JIEKTPHYECKOTO  COMPOTHBICHH
@eepabHOro areHTCTBa 10 [IOCTOSHHOTO TOKa MHOTO3Ha4H
TEXHUYECKOMY PeryJIHpPOBaHHIO H P3026-1 (Per. Ne 56523-14)
Mmetposoruu ot 30 nexkabps 2019 r. Mepst NEeKTPHYECKOTO
Ne 3456. COMPOTHBIEHUS  MHOTO3HAYHbIE
AKHWIT-751x (Per. Ne 85163-22)
Marazuns! COIPOTHBIICHHUI
[IpodhKHUII P4834
(Per. Ne 80016-20)
Mepa 3NEKTPHYECKOTO
conpotusiaeHus P3030
(Per. Ne 8238-81)
[Ipumeganus:

1. UcTounuk maTanus noctrosaaoro Toka AKMII-1160 peructpanuonnsii Homep 85200-22.
2. KOMMYHHKATOp HJIH YCTPOMCTBO JUTS CBA3M € Mpeodpa3oBaresieM 1o HH(ppoBOMY KaHATY M Ui
oOmena gansbiMu 110 ipotokonam HART.

4.1.1 JlonyckaeTcs TIpAMEHEHHE JPYTUX CPE/CTB IOBEPKH, 00ECTIEYHBAIOIIMX ONPEAEICHUE
METPOIOTHYECKHX XapaKTePHCTHK MOBEPSEMBIX CPEICTB M3MEPEHUH ¢ TpeOyeMoH TOYHOCTBIO, B
COOTBETCTBHH C pazzeiom 9.

4.1.2 Bee cpeacTa MOBEPKH JIOMKHbI ObITh HCIIPABHbI, @ TAKKE MOBEPEHBI HIIH ATTECTOBAHBL.
CBeJIeHHs O pe3yThTaTaX HX MOBEPKH WM ATTECTAlMH JOKHBI OBITh BKIIOYeHb! B DexepanbHbli
uHdopManHOHHBIH GOHI N0 00eCIEYEHHIO eIMHCTBA H3MEPEHHH.

4.2 TIpu mpoBeIeHUH MOBEPKH CPEJICTBA MOBEPKH A0DKHBI ObITH MOA00PaHBI TAKHM 00pa3oM,
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4TOOBI BBIIOIHAIKCH YC/IOBHS, IPHBEACHHBIE B 1. 4.2.1 —4.2.3.
42.1 ITlpu npoBeaeHUH MOBEPKH C MPHMEHEHHEM OSTAlOHA JaBJI€HHS H OTAJIOHHOIO
MHJUTHAMIIEPMETPa JOJKHO BBITIOTHATHCS YCIOBHE:!

A A
( E ik - _)-10051/-6 (1)
Pm Imm

ax-"min J[max =

rae A, —npezen gonyckaeMoi abCoMOTHOMN MOrPeNTHOCTH 3TA0HA JaB/ICHUS B NOBEpSIeMOi TOYKE,
klla;

Prax — MAKCHMAITBHBIN Hana3oH M3MepeHHil mosepseMoro mpeoOpasoBaTens NaBleHHS,
klla;

Ppmin — MEHHMATBHBIH HANA30H H3MEPEHHii moBepsieMoro npeobpasosatens nasnewnus, klla;

A; — npeaen fomyckaeMoi abCOMOTHON MOrpelIHOCTH 3TAJIOHHOTO MHJUTHAMIEPMETPA NPH
npeieIbHOM BEpPXHEM 3HAYeHHH BBIXOJIHOTO CHTHAJA peolpasoBarelis, MA;

Imax, Imin — BEPXHEE M HIDKHEe Mpe/e/bHbIC 3HAYCHHA JHana3’oHa BBIXOJHOIO CHIrHAIA
npeobpasoBarens, MA;

¥ — IIpeJIeNTBl IOMyCKaeMOoii TIpHBEICHHOl MOrPEIHOCTH oBepsieMoro npeoGpasosares, %o;

5 — k03 QUIHEHT OTHOIIEHHS TOTPENIHOCTEH MPUMEHSEMBIX JTATOHOB H MOBEPAEMOr0O
npeo0pasoBareis, KOTOPBIA ONpesienseTcs B COOTBETCTBHM C ACHCTBYIOMICH ['ocynapcTBeHHOMH
NOBEPOYHOMN CXEMOH.

42.2 Tlpu mpoBejeHHH TOBEPKH TI0 TIAJICHHIO HANPSIKEHHWS Ha MEpe COTPOTHBICHHS
C TIpUMEHEHHMeM STaJIOHA [ABICHHA, TAJOHHOTO BOJLTMETPAa H MEphbl COMPOTHBICHHMS JOJKHO
BBITIOTHATBCS YC/IOBHE:

A, Ay Ag
+ +—)-100$y-6 @)
(Pmax i Pmin Umax - Umin Ra‘r

rae Ay, Pmax, Pmin — 10 €, uT0 hopmyse (1);

Ay —npenen  jomyckaeMoi aGCOMOTHOH MOrPEIIHOCTH STATOHHOrO BOJIBTMETpa MpH
Tpe/ieTbHOM 3HAYeHHH BBIXOHOTO CHTHANA Ipeodpasosaters, MB:

Upnax» Umin — BEPXHEE H HIDKHEE MNpe/e/ibHbIC 3HAYCHWS JHANa30HA BBIXOJHOTO CHIHAIA
npeoGpasosarens, KOTopbie onpesensiores no Gopmynam 2.1 u 2.2, MB;

Ag — nipesiest Aonyckaemoi abcoMOTHON MOrpelIHOCTH MEPHI CONPOTHBIICHHMA, Om;

R, — 3HAUEHHE ITATOHHOTO COMPOTHBIEHUS, OM;

Umax = Imax * Rer ,MB (2.1)

Umin = Imin * Rsr. MB (2.2)

423 Tlpu npoBeJIcHUH TMOBEPKH IO BBIXOJHOMY CHIHATY HART mnpotokona AOKHO
BBINOJIHATHCA YCIIOBHE:

8y <Acy- 5 (3)

rae A, 8 —To xe, uto Gopmyne (1);
Acy — npeaen jaomyckaeMod aObcOMOTHOH MOrpeliHOCTH TIOBEPAEMOTo npeoGpa3oBaTens
B nosepsiemoii Touke, Klla.
4.2.4 PacyéTHBIE 3HAYCHHS aHATOTOBOT0 BHIXOAHOTO CHIHAIA IOCTOAHHOIO TOKA TOBEPACMOTO
npeobpasoBarens Ul 3aJaHHOTO HOMHHAJIBHOIO 3HAYCHHA BXOJHOM H3MEpSeMOH BEITHYHHBI
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OTIPENENAIOT 110 hopMyIIe:
("max - jrmm) P

Pan

I, = Inin

(3.1)
rie,

[> — pac4yeTHOE 3HAYEHHE BBIXOHOIO CHIHANIA, MA;
Imax Imin — BEPXHEE ¥ HWKHEe TNpeJeTbHbIE 3HA4YEHHs [IHana3oHa BBLIXONHOIO CHrHaIA
npeobpaszoBarens, MA;
P — NnefCTBUTEIbHOE 3HAUYCHHE H3IMEPSEMOTO JIaBJICHHS;
Py— nnana3zoH W3MEpEeHHH JaBJICHHS.
4.2.5 JIns npeoGpa3oBareneii ¢ BbIXOAHBIM CHIHAJIOM IOCTOSHHOTO TOKA, 3HAYEHUS KOTOPOro
KOHTPOJIMPYIOT 110 NaJICHHIO HANIPSKEHHS HA 3TAIOHHOM CONPOTHBIICHHH:
Us = Rsm - I (32)
rae,
U, - pacyeTHOE 3HAYCHHE ITAJCHNS HANPSHKEHHS HA ITATIOHHOM CONPOTHBICHHH, MB;
R, — 3HaYeHHE ITATOHHOTO CONpOTHBIeHHS, OM;
I, — pacyeTHOe 3Ha4YeHHe BBIXOJHOTO cHrHana (dopmyna 3.1).

5. TPEBOBAHHS (YCJIOBHS) 110 OBECIEYEHHUIO BE3OIMMACHOCTH
ITPOBEJIEHUS ITOBEPKH

[py npoBefieHMM MOBEPKH JODKHBI OBITH coOmoAeHsl TpeOoBaHus 0e30MacHOCTH,
yKa3aHHble B TEXHMYECKOH JOKYMEHTAIlMM Ha mnpeoOpa3oBareny, a Takxke TpeOOBaHHA IO
Ge3omacHOi AKCIUTyaTallMM TPHMEHSEMBIX CPEJICTB [OBEPKH, YKa3aHHbBIE B TEXHHYECKOH
JOKYMEHTALMU Ha 3TH CPEJICTBA.

6. BHEILIHUI1 OCMOTP

6.1 Ilpn npoBeieHHHM BHENIHETO OCMOTpAa JOKHO OBITH YCTAHOBIECHO COOTBETCTBHE
IIOBEPAEMOT0 Npeodpa3soBatess ClIeIyIomuM TpedOBaHHsM:

— HanM4We Ha Kopmyce mpeoGpasosarens TaOIMYKH C MAapKMPOBKOH, COOTBETCTBYIOUICH
MacIopTy WM IOKYMEHTY, €ro 3aMeHsiomemy; P

— OTCYTCTBHE Ha peodpa3soBarelic MEXaHHIECKHX TOBPEXK/ICHHH | 1e(eKTOB, BIHAIONIHMX Ha
paboTOCIOCOOHOCTD H METPOJIOIHYECKHE XapaKTePHCTHKH.

6.2 TpeoGpasoBare/y, He OTBEYAIOLINE BHIIIETIEPETHCIEHHBIM TPeOOBAHAAM, JaTbHEHAIICH
MOBEpKe He MOJIexkKar.

7. MOJAIOTOBKA K ITOBEPKE U OITPOBOBAHHE CPE/ICTBA W3MEPEHUM

7.1 Tlepen mnpoBeJCHHEM TOBEPKH JIODKHBI  OBITH  BBINOJHEHBI  CICAYIOUIHC
MOJArOTOBHTE/IbHBIE padOThI:

— CpeJICTBa NOBEPKH H ToBepsieMbiil Ipeobpa3oBaTe b 10KHBI ObITE IOATOTOBICHBI K padote
B COOTBETCTBHMH C 3KCTUTyaTAIlHOHHON AOKYMEHTALIHEH;

— mpeobGpasoBareilb A0/DKeH ObITh BBLIEPKAH TpPH TeMIepaType OKPYKAKoMIEro BO3ayXa,
ykazaHHo# B 11. 2.1 He MeHee 2 4;

— npeoGpa3oBaTeNh AOMKEH OBITH YCTAHOBICH B pabodee MOJOKEHHE ¢ COOMIOICHHEM
yKa3aHH# KCIUIyaTallHOHHOM JIOKYMEHTALHH;

— cucTeMa (CTeH10Boe 000y I0BaHHE ), COCTOSIIAS U3 COEAMHUTE ILHBIX THHUH /TS nepe/iain
JTaBNICHUSA, STATOHOB W BCIIOMOTATEIbHBIX CPE/ICTB JUTS 3a/JaHUs | TIIepe/iadi U3MepseMOH BETHYHHbI,
JIOJDKHA o0ecrneynBaTh repMETHYHOCTD.

7.2 Ilpu onpoboBanun npeobpa3oBareis BbIIOTHAIOTCSA CIEYIOMIKE ONCPaLHH:

PaBoTtocnocoOHOCTh NpeoOpaszoBaresell MPOBEPAIOT, H3MEHSS H3MEPAEMYIO BEIHUHHY
OT HHJKHETO /IO BEpXHEro npejeio u3mepenwii. ITpu 3ToM A0/DKHO HAOMIONATBCA W3MEHCHHE
BBIXOJIHOTO CHIHaa (aHaIoroBoro M (HiaH) LH@poBoro).



ITpoBecTu BbIIepKKY peoOpa3oBaTelis AaBIeHHs HA BEDXHEM IIpe/IeIc H3MEPEHHU HE MEHEe
3-X MHHYT, IpH 9TOM 110 OKa3aHUSIM NpeoOpa3zoBarelis He J0JLKHO HaO/IoAaThes TaJICHUE IaBICHUA
B TEYEHHE MOC/IeYIOIHX 2 MHH. (IPH YCIIOBHH IepMETHYHOCTH CHCTeMBI). [Ipn HeobXxouMocTH
BpeMs BBLAEPKKH T0J1 JaBJICHHEM MOXKET ObITh YBEJIHYEHO.

IlpeoGpasoBarenn, He OTBEYAKONIHE BHINIENEPEYHCICHHBIM TpeOOBaHHAM, JalbHEHLIEH
MOBEPKE HE MO UIeKaT.

8. IPOBEPKA ITPOI'PAMMHOI'O OBECITEYEHUS CPEJICTBA U3MEPEHUI

8.1. OrtobpakeHne MASHTHQUKALUMOHHBIX JAHHBIX HE NPOMCXOIMT, TaK KaK KOHCTPYKIMS
npeoGpa3oBartesieil HCKIIOYaeT BO3MOKHOCTH HECAaHKLIMOHMPOBAHHOTO BIHAHHS Ha BCTpoenHoe [10
H M3MEPHTENBHYIO HHPOPMALHIO, B CBS3H C 4eM NOATBEPKICHNHE HIACHTHOHKAIMOHHBIX JaHHBIX HE
MPOBO/IMTCS.

9. ONPEJAEJEHUE METPOJIOTMYECKUX XAPAKTEPUCTHUK CPEJACTBA
U3MEPEHUH

9.1 Onpenenenue OCHOBHOMH NOIPEIIHOCTH.

9.1.1 TTo sTanoHy AaBieHUs HA BXOJE ITpeodpa3oBaTens YCTAHAB/IMBAIOT 3HAYCHHS BXOAHOH
H3MepsAeMOil BeJIHYHHBI, a 110 JAPYTOMY 3TATOHY H3MEPSIOT COOTBETCTBYIOLIHE 3HAYCHHA BHIXOAHOTO
AHAJIOrOBOTO CHIHAIA (TOKA H/IM HanpskeHHs ) npeobpasosatesis. [Tpu nosepke npeobpasosarens no
ero nuQ)poBOMYy CHrHATy K BBIXOAY TMOAKITIOYAIOT MPHEMHOE YCTPOHCTBO, MOJUICPKHBAIOIICE
COOTBETCTBYIONIMI 1M(POBOIH KOMMYHHKAIIHOHHBIH TIPOTOKO JUIA CYATHIBAHUA HH(OOPMALIHH TIPH
YCTAHOBJICHHBIX 3HAYEHHUAX BXOIHOH H3MEPAEMOH BETHIHHBL.

[Tosepka npeodpa3oBarenell ¢ HECKOILKHMH BBIXOJHBIMH CHIHATAMH, COOTBETCTBYOIIMMH
OJTHOIt W TO# e BXOJHON H3MEpAeMOH BEIMUYMHE, TPOH3BOJUTCA MO BCEM BBIXOJHBIM CHIHamaM
(anamoroBomy # nudposomy). Jlonyckaercs MPOBOANTH NOBEPKY NPeoOpa3oBaTeIs ¢ HECKOIbKHMH
BBIXOJIHBIMH CHTHATAMH, COOTBETCTBYIOIIMMH OMHOM M TOH )K€ BXOIHOH H3MEpSeMOH BEIHYHMHE,
TOJNILKO 110 OJHOMY BBIXOJHOMY CHTHATY B COOTBETCTBHH C 3asBICHHEM Bjajelbla CpeaCTBa
H3MEPEHHH.

OCHOBHYIO TIPHBEIEHHYIO K JIHama3oHy M3MEPEHHH IOIPEIIHOCTh ONpPEAeNsioT Mo
pe3y/IbTaTaM MIMEpeHHil JaBlIeHHsl He MEHEe YeM TMPH MATH 3HAYCHUSX H3MEPAEMOH BETHIHHEL,
JI0CTATOYHO PABHOMEPHO Paclpe/Ie/IeHHBIX B AMANa30He H3MEPECHHH, B TOM YHCIIE NPH 3HAYCHAAX
H3MepAeMoil BEIHUYHHBI, COOTBETCTBYIOUIMX HHXKHEMY M BEPXHEMY TpPEEIbHBIM 3HAYCHHAM
BBIXOJIHOrO cHrHana. MHTepBaa MeKy 3HaUeHHAMH H3MEPAEMOH BETHUHHBI HE /I0/DKEH [IPCBHIIATE
30% nuanazoHa U3MEPEHHH.

9.1.2 INoaxnogenue npeodpasoBarelis.

9.1.2.1 ITpoBecTn noakmoYenne npeobpasoBarens K MHLIHAMIICPMETPY MO TOKOBOH TeTe
¢ HanpsKeHueM 24 B.

9.1.2.2 Jlonyckaercs onpejeieHHe METPOIOTHYECKHX XapaKTEPHCTHK BBHIXOAHOIO CHIHAIA
oT 4 10 20 MA 1O NAJeHHIO HANpSKEHHs HA Mepe ConpoTHpieHHs. [IpOBECTH NOAKTIOYCHHE
npeoGpa3oBarels K HCTOYHHKY MUTAHHUS MOCTOSHHOTO TOKA C HAMPSKEHHEM 24 B, B pa3pbIB B IIETH
MOJIKJIIONAETCS MEpa COMPOTHBIEHHH ¢ HOMMHAIBHBIM 3HAYEHHEM COMPOTHBICHHA OT 100 no
500 OM 1 BOJIBTMETP JUTA H3MEPEHHIT HANPSKEHUS Ha HEell.

9.1.2.3 Tloaxmounts mnpeoOpa3oBaTelb K HCTOYHHKY IHTaHHS [OCTOAHHOIO TOKa
¢ nanpskenuem 24 B u HART-kommynukaropy (HART-mozemy), nocne 4ero yCTaHOBHTB CBSA3b C
npeodpaszoBareeM.

9.1.3 Ilepen ompeneneHHeM MOrPEHIHOCTH CleyeT CO3/aTh AABICHHE, PABHOC OT 80 %
10 100 % ot BepxHero npejeia M3MepeHHil, ¥ BblICPKATh HE MEHEES ABYX MHHYT, MOC/IC HETo
HeoOX0HMO COPOCHTE JIaB/ICHHE.

9.1.4 YCTaHABIMBAT MOCTE/I0BATENEHO TIOBEPSEMBIE TOUKH B COOTBETCTBHH ¢ 1. 9.1.1 npu
NpUOTHKEHHH K BLIOPAHHOMY 3HAYEHHIO [IaBJICHHA CO CTOPOHBI MCHBIIHX 3HAYeHWH (MpH MpAMOM
X0/€) H CO CTOPOHBI GOJBIIMX 3HaYeHWH (MpH obpaTHOM Xoze). [Ipu 3TOM, mOC/E BBLICPKKH
He MEHee OTHON MHHYTBI, IDH YCTAHOBCHHOM 3HAYCHHH [aBJICHHS MPOBECTH OTCYET NOKA3aHH
3Ta70HA W TIOKAa3aHHMH MOBEpAEMOro npeodpazoBarelis.



9.2 OnpeneneHue BapHalHH BEIXOAHOIO CHIHANA.

9.2.1 Bapuanuio BBIXOIHOTO CHIHAJIA ONPEAE/ISIOT NPH KKIOM NPOBEPSEMOM 3HAUYCHHH
M3MEPAEMOro mapaMeTpa, KpoMe 3HAa4eHHi, COOTBETCTBYIOIUX HHXKHEMY H BEPXHEMY Ipejeiam
H3MEPEHHH, 10 MOKa3aHuAM, TOJTYYEHHBIM IIPH ONpEAe/IeHHH OCHOBHOMH norpemHocTH (1. 9.1.1).

10. TIOATBEPXKJIEHUE COOTBETCTBUS CPEJICTBA W3MEPEHWUH
METPOJIOTHYECKHM TPEBOBAHUSM

10.1 IlpuBeneHHas K JMana3oHy H3MEPEHHH NOTrPEHIHOCTh MpeoOpazoBarens B KakIOiH
noBepsAeMoii Touke y, %, paccuuThIBaeTCs 1o Gopmynam:

- (4)

riae,
[ - sxcrepuMeHTaTbHOE 3HAUEHHWE BBIXO/IHOTO CHIHAJA MTOBEpAeMOoro npeodpa3osareis, MA;
D> - pacueTHOE 3HAUEHHE BBIXOJHOIO CHrHasa TanoHa, MA (dopmysa 3.1);

Imax Imin —BEpXHEe W HIDKHEE TIpeJeibHbIC 3HAUYEHHs [Mana3’oHa BBIXOJHOIO CHrHajla
npeobpasoBarens, MA;

=% 100 5

3 Umax - Umin ( )
rae,

U — KCriepiMeHTATFHOE 3HAaYeHHe BBIXOIHOTO CHTHAJA ToBepsieMoro npeodpasosarens, MB:

U, - pacyeTHOe 3HaYeHHE MajeHHs HaNpsUKeHHS Ha STATOHHOM COMpOTHBIEHHH, MB, (dopmyna
3.2);

Uimax) Umin —BEpPXHEE H HUXKHEE TMpEJCIbHBIC 3HAYEHWs JMana3oHa BBIXOJHOrO CHIHajA
npeobpasosarens, (popmynst 2.1 u 2.2), MB;

P- R
r=3 -100 (6)

max ~ Pmin

rae P, P, - SKCNEPUMEHTAJIbHO TMOJYYEHHBIE 3HAYEHHA BBIXOJHOIO CHIHAlNA IOBEPAEMOro
npeoOpasoBaresist u 3TajoHa, Klla;

Prax»Pmin MaKCHManbHbIf W  MHHUMAIBHBIH  HANa3’0H HM3MEPEHHH  IOBEPSEMOro
npeobpazosarens, klla.

10.2 Bapuamuio BBIXOJHOTO CHTHaMa B % HOPMHPYIOINETO 3HAYCHHs BBIYHCIAIOT O
dbopmynam:

I'-1
V= Imax - Imin VLD (7)
ur-u
Yr— Umax = Umin . 100 (8)
- Pr-P )
= Pmax - Pmin 140 (9)

rze I' u [ - 3KCepUMEHTAIBHO MOTYYCHHBIC 3HAYEHHUS BBIXOHOTO CHI'HAJIA B OJIHOH M TOH JKe TOuKe
IIpH M3MEPEHHH Ha BBIXOJIE TOKA COOTBETCTBEHHO TPH MPAMOM H 00paTHOM X0ze, MA;

U'n U - 3KCepuMEHTAIBHO MOJIyYeHHble 3Ha4YeHHs BHIXOJHOIO CHIHAja B OJHOH M TOH ke
TOYKE MpH M3MEPEHHH Ha BBIXOAE MAJCHHs HANPSHKCHHS Ha OSTATOHHOM CONPOTHBJICHHH
COOTBETCTBEHHO TPH NMPAMOM H oOpaTHOM Xo01€e, MB;

P' 1 P - 3KCIIEPHMEHTAIBHO MOMYYEHHOE 3HAYEHHE BBHIXO/IHOTO JABICHHA B OJHOM M TOH Xe
TOYKE HA BHENTHHX MOKA3BIBAIONIMX YCTPOHCTBAX COOTBETCTBEHHO MPH MPAMOM H 0OpaTHOM Xoje,
klTa.
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COOTBETCTBEHHO MPH MpAMOM H 0OpaTHOM Xoze, MB;

P'u P - 5KCTIEpHMEHTATBHO MOTYYCHHOE 3HAYCHHE BHIXOAHOTO JABIEHHS B OJIHOM M TOM iKe
TOYKE HA BHEIIHHX MOKA3bIBAOLINX YCTPOHCTBAX COOTBETCTBEHHO NPH MPSMOM M 00paTHOM Xoje,
kl1a.

Pe3ynbTaThl MOBEpKH CUHTAIOTCH MONOXKHTENbHBIMH, €CTM 3HAYCHHS IIPHBECHHOMN
K AManasoHy H3MEpEHHH JaBICHHA MOrPEUIHOCTH, Y, Yo, M BapHAIHH, Yr, %, BO BCEX MOBEPIEMBIX
TOYKaX HE MNPEBLINAIOT JOMYCKACMbIX 3HAYEHHH, YCTAHOBICHHBIX INIPH YTBEPKJAECHHH THIA
H OTpakeHHBIMH B Tabiunax1- 4.

11. OPOPMJVIEHME PE3YJIbTATOB [IOBEPKH

11.1 PesynbTaTsl nepBHYHON HITH MEPHOIMYECKOl MIOBEPKH MOATBEPKAAKOTCS CBEICHHAMH 0
pe3yibTaTax nosepkn B DexepaibHOM HHOOPMALUMOHHOM (OHIE TO OGECHEUYEHMIO €TWHCTBA
H3MEPEHHH.

11.2 [lp monokuTeNBHBIX pe3y/IbTaTax MEpBHYHOIN HIIH MEPHOTHYECKOH ITOBEPKH CPe/ICTBA
H3MEPCHHH NPU3HAIOTCS TONHBIMH M JIOMYCKAIOTCH K npumerennio. [lo 3asBnenuio Bnagensua
CPE/ICTBA M3MCPEHHH WM JIHLA, NPEICTABHBIIEr0 €ro Ha MOBEPKY, Ha CPEICTBO M3MEpPEHUI
BbIIACTCA CBHACTE/BCTBO O MOBEPKE CPEACTBA H3MEPEHHIT B YCTAHOBIEHHOH (opMe 1 (um) npokon
MTOBEPKH.

11.4 Tlpn oTpHuaTenbHbIX pe3yabTaTax TIEpBHYHOMH HIJIM IIEPHOIHYECKOM TIOBEPKH Cpe/ICTRa
H3MCPCHUH NPH3HAIOTCS HETONHBIMM M HE JONYCKAIOTCH K JAaIbHEHIIEMY npuMeHeHH0. [lo
3AABJICHHIO Brlajenbla CPeACTBA HM3MEPEHHH W/IM IIHIA, TPEJCTABHBIIErO €ro Ha IIOBEPKY,
ohopmIIsieTest H3BEIIeH e O HENPHIOIHOCTH K IIPUMEHEHHUIO B YCTaHOBICHHOM (opme.

Pa3zpaGoranu:

Hauvanbnux otnena 202 P.B. Ky3smenkoB

WUnxenep 1 xareropun otaena 202 E.B. Bayn
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