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1 O6mue mosokKeHHs

1.1 Hacrosias METOHKA pacnpocTpaHsaeTcs Ha npeobpazoBatenu JIaBIICHHS
usmepurenbibie AMP 4753, ucnons3yemeie B kadecTBe paboYyMX CPEACTB W3MEPEHHH B COOTBETCTBHHU C
TOCY/IapCTBEHHBIMH [MOBEPOYHBIMH CXEMaMH JUId CPEACTB M3MEPEHMH JaBJICHHS, TpPHBEACHHBIMHA
B 1.4 HacTOsIICH METONMKH M YCTaHABIMBAeT METOIBI M CPEACTBA MX MEPBUYHONH M NEPHOAMYECKOM
MOBEPOK.

1.2 TIlpeoOpasoBatrenn JaBnenus u3MeputensHole AMP 4753  (manee — mpeobpasosarenn)
npe/IHasHayueHbl U1 HEMPEPBIBHOTO NMPeodpa3oBaHUA 3HAYCHUS H3MEPSIEMOr0 IapamMmeTpa — H30BITOYHOTO,
abCOJIOTHOrO J1aBJICHH, PA3HOCTH JaBJIEHHH HEHTPAIbHBIX H arPECCHBHBIX ra3000pa3sHbIX H KHIKHX Cpel
B YHH(DHLUMPOBAHHbIA AHATIOTOBBIH BBIXOJHOM CHIHAJ CHIIBI MM HAMPSHKEHUS MOCTOSHHOTO TOKA U (MUIH)
B iudpoBoii curxan.

1.3 B pe3yapTate MOBEPKH JOMKHBI OBITh MOATBEPKACHBI METPOJOTHUECKHE TpeboBaHuS,
NPHBE/ICHHBIE B MMPHIIOKEHUH A.

1.4 Meroauka noBepKH A0JKHA 00€CneYruBaTh MPOCIICKHUBAEMOCTb MPE0Opa30BaTEICH:

-k ['ocynapcTBeHHOMY MEepBHYHOMY 3TAIOHY eAMHHIE AaBneHHs-mackans (DT 23-2010) u x
I'ocynapcTBeHHOMY NEPBHYHOMY 3TalOHY €AMHHIBI H30BITOYHOIO aB/IEHHS B JAHANA30HE CTaTHYECKOrO
nasnenus ot 10 no 1600 MIla u B ananasone ummynscHoro aasaeHus ot 1 go 1200 MIla u a¢dexTusno#H
MIOM[a/I¥ HOPIIHEBHIX 1ap FPY30NOPIIHEBbIX MAHOMETPOB B auanasone ot 0,05 1o 1 cm? (IAT 43-2022) B
COOTBETCTBHHM C NMOBEPOYHOH cxeMoi «[ocyaapcTBeHHas MOBEpOYHAas CXeMma I CPEeACTB M3MEpeHHH
u3bbiTouHoro napneHus no 4000 Mlla», yreepxnenHo# Ilpukasom @enepansHOro areHTCTBa I10
TEXHHYECKOMY PEryJIMpOBaHUI0 U MeTposiorud oT 20 oktabps 2022 r. Ne 2653;

-k locymapcTBeHHOMY TEpPBHYHOMY ITANOHY €AWHMIBI JaBIeHHS M8 0061acTd abCOMOTHOrO
AaBleHHUs B AuanaszoHe B auanasose 1:107' —1-107 ITa (DT 101-2011) B cooTBETCTBHM ¢ TIOBEPOYHOI
cxeMoit «OCyZapcTBEHHAs MOBEPOYHAs CXeMa Ul CPEICTB H3MEpPEHHH aOCOIIOTHOrO [aB/ICHHS B
nuanasone 1-107' —1-107 [1a», yrepxkmennoii Ilpukaszom delepaqbHOTO areHTCTBA 10 TEXHHYECKOMY
perynupoBaHuio u Metposiorus ot 06 aekadps 2019 r. Ne 2900;

-k ['ocynapcTBeHHOMY TEPBHYHOMY CHELMAILHOMY 3TAIOHY €AMHHMIBI JABICHHA A4 Pa3sHOCTH
naeaeHud (I'DT 95-2020) B cooTBeTCTBHH MOBepOYHOH cxeMoi «I ocyaapcTBEeHHas MOBepodYHas Cxema
ANA CPEACTB M3MepeHHil pasHocTH AaBiaeHmii 10 1-10° Ia», yreepxaennoit INpukasom denepambHOTO
areHTCTBA 110 TEXHHYECKOMY PETYIMPOBAHHIO W MeTponoruy ot 31 aBrycra 2021 r. Ne 1904.

-k I'DT 23-2010, TOT 43-2022 u I'DT 95-2020 B COOTBETCTBHM CO CTPYKTYPHOH CXEMOH
MPOCTEKUBAEMOCTH, MPUBEACHHON B IpHoxeHue b.

1.5 JlomyckaeTcss B COOTBETCTBMM C 3asBieHHEM (ODOPMIEHHOTO B MPOU3BOJILHOH (opme)
BIIajIenblia cpesicTBa n3Mepenni (nanee — CH) wim una, NIpeacTaBUBIIETo Mpeodpa3oBaTeh Ha MOBEPKY,
[[POBOJAMTH IICPHOIMYECKYHO TOBEPKY mMpeobpa3opaTenedi ¢ HECKOJbKHMH BBIXOJHBIMH CHIHAlaMH,
COOTBETCTBYIOIIMMH OJHOW M TOH )€ BXOIHOH H3MEPAEMOi BEITHYHHE, TONBKO MO OJHOMY BBIXOAHOMY
CHTHAIY.

CooTsercTBylomas uHpopmauus o6 oObeMe MPOBEJSHHON IOBEPKH AO/KHA ObITh yKa3aHa B
CBEICHUAX O Pe3yNbTaTax MOBEPKH CpeACTBa H3McpeHuii B DejepanbHOM HHPOPMAHOHHOM donze no
obecneuenuio eauncTsa usmepennit (nanee — PUOOEN).

1.6 B HacTosAmIEeH METOAHKE IOBEPKH HCII0JIb3YIOTCA METO/IBI.

- HENIOCPEACTBEHHOTO CITHYEHHS C STAIOHHBIM CPEJCTBOM MOBEPKH;
- TIPSMBIX H3MEPEHUH Ha 3TAJIOHHOM CPEJICTBE TOBEPKH.
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2 IlepeueHb omepanuii MOBepPKH

2.1 Tlpu mnpoBefeHWH TEPBUYHON W TEPHOAMYECKOW TOBEPKH JOKHBI OBbITH BBIIOJHCHBI
orepanuy, ykasannsie B Tabmune 1.

Tabnuna 1-Onepanuu NOBEpPKH

S — O06s3aTeIBHOCTH BHITOJTHEHHUS
HamMeHnoBaH#e onepaiiy NOBEPKH yHKTa oriepannn 1PE =
MCTORHE [EPBAYHOH TIEPUOTHYECKOH
MOBEPKeE TIOBEpKe

BremHui 0cMOTp CpeICTBA U3MEPEHHH 7 Ha Jla
KoHTposib ycrOBHH MOBEpPKH (MPH TOATOTOBKE K 81
MOBEPKE H ONMPOOOBAHWH CPE/ICTBA H3MEPEHHH ) ) Ha Jla
OnpobGoBanue (mpH TMOArOTOBKE K IIOBEpKEe H
onpoOOBaHHH CPEICTBA H3MEPEHHI) 2 Hla g
[IpoBepka mnporpaMMHOro obOecTieueHns CpejacTBa 9
U3MEpEHUH Jla Mla
OmnpezieicHHe METPOJIOTHUECKHX XapaKTEPUCTHK H
MOATBEPK/ICHHE COOTBETCTBHS METPOJIOIHYECKHM
TpeOOBaHUAM CPE/ICTBA H3MEPEHHH

= onpeneneime OCHOBHOH MOrPEITHOCTH 10.1 Jla fla

U3MEpPEHUI
— ONpE/ICICHHE BapHaAIlMH BBIXOTHOTO CHIHAJIA 10.2 Ha Ha
— MOJATBEPXKICHAE COOTBETCTBHA
Merpongmqecxnu TpeOOBAHUSIM e fla fla

OdopmiaeHne pe3yIbTaToOB IOBEPKH 11 Ha Ha

3 TpebGoBaHus K yCJTOBHAM NPOBeIeHHs OBEPKH

3.1 TIpu npoBeseHHH IOBEPKH JOKHBI ObITh COOMIOICHBI CIEMYIOIIHE YCIOBHA:
— TeMIlepaTypa OKpYXKaloIe# Cpe/ibl OT IUI0C 15°C mo mmoc 25°C;
— OTHOCHTE/TbHAS BIAXKHOCTD BO3/yXa, He Gonee 75 %;
— atMocheproe aasienne ot 84,0 1o 106,7 Ila.
HanpsbkeHHe MATAHKAS OCTOSHHOTO Toka ot 11 10 28 B.
HoMUHATBHOE HAIPSIKEHHE TATAHKS [IOCTOSHHOTO ToKa 24 B.
ConpoTHBJICHHE HATPY3KH B COOTBETCTBHH C SKCILTYaTalMOHHOM TOKYMEHTALHCH.

3.2 TlIpeoGpasoBaTeny, MpeaHA3HAYCHHbBIC U NPHMCHCHHA B paboueil cpejie ¢ TOBBIIICHHLIM
cofiepXKaHHeM KHCJIOpPO/ia, JOJDKHBI CONPOBOXKIATHLCA IHCHMEHHOH rapaHTHeil oOe3kupuBaHus, Oe3
KOTOpO# MX NOBepKa 3ampelieHa. B xagecTse paGoueil cpejibl, MEpeNaoLIeH NaBIeHHe npubopaM s
W3MEpPeHHs JaBlEHMS KHCIOpOJa, PEKOMEHIyeTCs BOJAa HIHM  BO3AYyX. He pnomyckaercs Cpelbl,
3arpsA3HEHHBIE MACJIOM H OPraHHYeCKAMH IPHMECAMH.

JlomyckaeTcsi OBEpATh Takhe MpHOODHI Ge3 TpUMEHEHHs Pa3/IE/IUTEIbHON KaMephl. Jlis 3Toro
BHYTPEHHHE MOJIOCTH YCTpOHCTBA Ui CO3JIaHHMS JABICHHA W ITAIOHHOTO npuGopa JOKHBEI OBITH
00€3)KMPEHsl ¥  3aMONHEHBl YHCTOH pomoii. OGe3xWpHBaHWe JOMKHO OBITH HOATBEPXKICHO
COOTBETCTBYIONHM JOKYMCHTOM.

JlomyckaeTcss BMECTO BOJIBI (BO3yXa) HMCMOIL30BATh APYTHE JKUAKOCTH (rassl), B3aUMOJICHCTBHE
KOTOPHIX C KHCJIOPO/IOM Oe301acHo. '

3.3 Paboume cpezibl TATOHOB JO/DKHBI COOTBETCTBOBATE UX JIOKYMEHTALHH.

3.4 B ciyuae, eciid HEJIOTYCTHMA [IOBEPKA Ha CPE/AX, YKa3aHHBIX B [II. 3.2 - 3.3, npeobpasoBareiib
JOJDKEH TIOBEPATHCS C TPHMEHCHHEM pa3ieMTeNbHON Kamephl Ha paboued cpeae HIH CDEZE, HE
pearupyloweii ¢ pabouei cpenoi. B sTOM cllydae MmorpemHocTy, BHOCHMas paszieuTebHOH KaMepOi, He
JOJDKHA MpeBbimath 0,2 Ipeiesia OCHOBHOH J0MyCKaeMOH IOrperrHoCTH npeoOpazoBaTens.
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3.5 Ecnu paGoueii cpeoii nIpH noBepke ABIASTCA )KHAKOCTD, TO TOpELl IITyLepa npeodpasoBarens
M TOpell IITyIlepa JTAJOHA WIM TOpPEl MOPUIHA TPY30MOPHIHEBOr0 MaHOMETpa JO/DKHBI HaXOAMTHCH B
OZIHOM MOPH30HTAJIBHOM IIOCKOCTH € IONYCKAEMOH IOrPEIIHOCTHIO:

AH<1073y Finax . (1)
P8
rIe Yy — Tpeaen AomyckaeMo# OCHOBHO#H TIOTPENIHOCTH MpeoOpa3oBaTens B MPOLEHTAX OT
HOPMHPYIOLIEr0 3Ha4YeHHs (AHana3oHa U3MepeHHH Pmax);
p — TUIOTHOCTH paboyel cpessl;
g — YCKOpCHHE CBODOIHOTO NAa/JCHHS B MECTE MOBEPKH.

3.6 Ilpu OTCYICTBHM TEXHHYECKOH BO3MOXHOCTH BEITONMHEHHS TpeboBanHii n. 3.5, B mokasanus

yTanoHa (WM moBepseMoro npubopa) A0mKHa OBITH BHECEHA NONpPaBKa, YYHTHIBAIOMIAs BIMAHHE CTON0a
pabouwii cpesl:

AP =p-g-AH, )

INonpaska npubapisercs K MOKa3aHWAM TOro NpHOOpa, yPOBEHL PACHOJIOKEHHS TOpLa KOTOPOro
BBITITE.

I1puMedaHHue— JOMYyCKAETCH YIUTIBATh IOIPABKY IYTEM YCTAHOBKH HyJIEBOI0 3Ha4UCHHA MOCHIE
0ICOEIMHEHHS K 3Ta10HY. [IpH 3TOM 1nocie OKOHYaHHA MOBEPKH HYJIEBOE 3HAYCHHUE CIICAYCT YCTAaHOBHTH
npH aTMOc(hEepHOM /1aBICHHH.

3.7 Tlpu noBepke npeoGpa3zoBareneii Pa3HOCTH AaBIEHMH C IPHEMHBIMI KamMepaMH Ui NOABO/A
GobIero JaBieHHs («mmocoBas» kamepa - H) u Mensmmero naBneHus («MuHycoBas» Kamepa - L)
3HAYCHUEC M3MEPAECMOH BEJIMYHHBI (PAa3HOCTH JaBIEHMH) YCTaHABIHMBAKOT, M0J1aBad COOTBETCTBYIOIICE
3HaYeHHe W30BITOYHOTO JABJIEHHs B (LIKOCOBYIO» Kamepy mpeobpa3oBaTelisi, TIPH 3TOM «MHHYCOBas»
kamepa coobuaerca ¢ armoctepoit. JIOmycKaeTcs TaKkKe NPOBEACHHE IOBEPKH npeoOpasoBarenei
Pa3HOCTH JABJICHUi NPU COODIIEHHN TUTIOCOBOH Kamepbl ¢ aTMOChepoil u TMojiaueH COOTBETCTBYIOLIETO
H3OBITOYHOTO JIaBJIEHHS] B MHHYCOBYIO Kamepy.

[Ipu noBepke mpeobpasopaTeneil PasHOCTH [JABICHHH C MalbIMM [pElEIaMH H3MCPCHWH /s
YMEHBIIEHHs BIMSHUA HA PE3y/IbTAThl MOBEPKH HE YCTPAHEHHBIX KOJCOAHHH JaBNEHHA OKPYXaIOLIEIro
BO3AyXa «MHHYCOBas» Kamepa npeoOpasoBaTels MOXET COCAHHATHCE C KaMepoH 3TaloHa,
coobwaiomeiica ¢ armochepoii, ecnu 310 mpemycmorpero B konctpykuuu CH. Ilpu mosepke
npeobpasoBaTenell pa3HOCTH NaBICHHH B «MHHYCOBOH» KaMepe MOXKET MOJIEPKHBATHCA IIOCTOAHHOE
OLIOPHOE JaBJCHHE, CO3JaBaeMOE JPYTHM 3STAIOHHBIM 3aJaTYHKOM MM OCHOBHBIM 33/1aTiHKOM
H3MEPAEMON BETTHYHHBI C IOTIONIHHTETbHBIM OJTOKOM OTOPHOTO aBIIEHHAS.

3.8 VYcraHaBIWBAIOT CAEAYIOIIME KPHTEPUH TOCTOBEPHOCTH NIOBEPKH.

Pyoy — HaUOOJIBIIAS BEPOATHOCTH ONIMOOYHOrO HPH3HAHWS TOHBIM JHO0Or0 B JCHCTBHTETHHOCTH
nedeKTHOro 3K3eMIUIApa MpeodpasoBaTes;

(3)sa— OTHOLIEHME HAMBONBIIETO BO3MOXKHOTO MOAYIA OCHOBHOH MOrPEIIHOCTH OK3EMIUIAPA
npeodpasoBaTes, KOTOPbIH MOXKET ObITh OLUMO0YHO MPH3HAH FOAHBIM, K IPEACTy J0MyCKaeMoii OCHOBHON
HOTPEITHOCTH
JlonyckaeMble 3HAYCHHA KPHTEPHEB JOCTOBCPHOCTH MPUHHMAIOT paBHBIMH. Piani=0,20; (83)sa max= 1,24.

39 VY CTAHABIMBAIOT CIICAYOIINE MTapaMeTphbl MOBEPKH:

M — YHCJIO NIOBEPAEMBIX TOYEK OT HHKHETO 10 BEPXHETO Npesena H3MEpPEeHHH, m>3;

11 — YHMCIIO HAGMIONEHMH NPH 3KCTIEPHMEHTAILHOM OTIpe/IeNIeHHH 3HaYCHHI IOTPEITHOCTH B KaKI0H
W3 [OBEPSEMBIX TOYEK MPH M3MCHCHHMSX BXOJHOMH M3MEpACMOif BETHYHHBI OT MEHBIIHX 3HaYeHHH K
GonbIMM (NPAMOI X0) ¥ OT OOMBIIMX 3HAYCHHH K MEHBIUHM (obpatusiit xon), n = 1. Jlomyckaercs
YBEIMYUTh YHCIO HaOMOACHHH B TOBEPAEMBIX TOYKaX J0 3 wm 5, TpHHMMAs IpH 3TOM
cpeaHeapH(METHIECKOE 3HA4CHHE PE3YIHTaTOB HabroIcHUI 33 TOCTOBEPHOE 3HAYCHHUE B JIAHHOMH TOUKE 5

vx — abCOMOTHOE 3HAYEHHE OTHOWICHHS KOHTPOJBHOTO IOMycKa K TpEACTy AOMycKaeMon
OCHOBHOH NOTPENIHOCTH;

Qp — OTHOILIEHHE Npeena OMYCKaeMoro 3HaY€HHs NOrpeIIHOCTH STAOHOB, [PUMEHAEMBIX TIPH
MOBEPKE, K Ipesiey J0IMyCKaeMoro 3Ha4YeHHA OCHOBHOIf TIOTPENTHOCTH I10BEpsieMoro npeobpasoBaress.

4
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3HaYeHHs Yx U op BhIOHMpaoT mo Tabmume 2 (3.10) B COOTBETCTBHHM C MPHHATHIMH KPHTEPHAMH
NOCTOBEPHOCTH IIOBEPKH.

3.10 Bsibop
npeo0pa3oBaTe/ei OCYIIECTBIAIOT, HCXO W3 TEXHHYECKHX BO3MOXKHOCTEH M TEXHHKO-DKOHOMHYECKHX

3TaJIOHOB

ONpeaciICHUA

OCHOBHOM

MNOrpelIHOCTH

MMOBCPACMBIX

NPEeANOChUIOK ¢ YUETOM KPHTEPHUEB IOCTOBEPHOCTH MOBEPKH 10 3.8 ¥ B COOTBETCTBHH ¢ Tabmuuei 2.

Tadnuna 2 - Ilapamerpsl U KpMTEPHH JOCTOBEPHOCTH HOBEPKH

Op 0,2 0,25 0,33 0,4 0,5
Yx 0,94 0,93 0,91 0,82 0,70
| 0,20 0,20 0,20 0,10 0,05
(Bs)sa 1,14 1,18 1,24 1,22 1,20

I[IpuMeyanne—Tabnuma cocTaBieHa B COOTBETCTBHH C KDHTEPHAMH JOCTOBEPHOCTH IIOBEPKH 110
n. 8.1.1 u cormacao MU 187-86 «I'CH. KpuTepyn 10CTOBEPHOCTH H MapaMeTPh! METOIUK TIOBEPKM» U
MU 188-86 «I'CH. YcraHoBIeHHE 3HAUYEHHH 1aPAMETPOB METOIHK IIOBEPKHY.

3.11 Tlpu BeiGOpE 3TATOHOB [UIS ONPENEICHHS HOTPEITHOCTH NIOBEPAEMOro mpeodpasosarens A
Ka/10#f MOBEpSAEeMOH TOYKH JOMKHBI OBITE COOMIONEHEI CEAYIOIHKE YCIOBHS:

1) Ilpn noBepke npeoOpa3zoBateieil ¢ aHAIOTOBBIM BBIXOAHBIM CHTHAJIOM TOCTOSHHOIO TOKa,
3HaYEHHSA KOTOPOTr0 KOHTPOIHPYIOT HENOCPEACTBEHHO B MA

24 + % -100<a, -y, 3)
=& L=L 4

rae  Ap — Tipexen AOMycKaeMoi aOCOMIOTHOH MOTPeIIHOCTH 3TajlOHa, KOHTPOJMPYHOUIErO BXOIHOMH
napamerp (aasnenue), klla;

Pm— BepxHHii npeaen u3MepeHHit nosepsemMoro npeodpasosarens, klla;

P, — HIDKHHM# TIpe/ien n3MepeHHit noBepsemMoro npeodpasosarens, klla;

Ai — npexmen jomyckaemoid abCOMIOTHOH MOIPEIIHOCTH 3TAOHA, KOHTPOJHPYIOIIEro
SJIEKTPHUYCCKHI BBIXOHOH CHrHAT npeobpa3oBaTes, MA;

lo, Im— COOTBETCTBEHHO HHXKHEE U BEpPXHEe Ipele/NbHbIE 3HAYEHHA BBIXOJHOIO CHIHAJNA
npeobpazoparens, MA;

Olp— TO K€, 4TO B 3.9;

y-TIpelieN IONyCKAeMOi OCHOBHOH NPHUBEAEHHON MOTPEIHOCTH MOBEPAEMOro npeobpasosarensd,
% nuana3zoHa U3MEpeHHH.

2) Ilpu nosepke mpeobpa3zoBareneil ¢ aHAJONOBBIM BBIXOIHBIM CHTHAIOM TOCTOSHHOIO TOKa H
ONpeNeNeHHH 3HAYEHHH BLIXOAHOIO cHrHana B MB uin B mo nmajeHuio HanpskeHWs HA STAIOHHOM
COIIPOTHBJICHUH

A Au A,
- -
P.—P U.~U, Ry

m n

)-100<a, -y (4)

rae  Ap, Pm, Pi— 1O Xe, uTO B hopmyie (3);

Ay~ mpezen jomyckaeMod aGCOMIOTHOH NMOrpeliHOCTH 3TalOHa, KOHTPOIHMPYIOLIETO BBIXOHOM
cUrHAN NPeobpasoBaTels N0 NaACHHIO HAMPAKEHHS HA JTATTOHHOM CONPOTHBICHUH, MB W11 B;

AR — TIpeien JOMycKaeMoii a6COMOTHOM MOrPeIHOCTH ITATOHHOTO CONPOTHBICHHS, OM;

R,—3HayeHue 3TATOHHOTO CONPOTHBIEH!S, OM;

Um, Us — COOTBETCTBEHHO BepXHee H HHKHee PC/CIbHbIC 3HAUEHNS HanpsukeHuii (MB wm B) Ha
3TaJIOHHOM COTIPOTHBIEHHH, ONPEAC/IACMbIE 110 CTEAYIOMM hopMynam:

Um: Im' R—n— H Uo == Io'R'aT

3) Ipu noBepke npeobpasoBaTenei ¢ MHGPOBEIM BEIXOJAHBIM CHITHAIOM
A
—L—|-100<a, -y, (&)
P -FR

e Bce 0603HAUCHHMS Te Ke, 4TO U B popmyiax (3) u (4).
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4 TpeboBaHuA K COCHHATHCTAM, OCYHIECTBISIONIHM NOBEPKY

4.1

aKKpeIHTOBAHHOTO Ha MIPOBE/IEHHE TIOBEPKH.
42 K noBepke AOMyCKAlOTCSA /M@, M3YYMBIIME IKCIUTYaTAlMOHHYK [AOKYMEHTAlMI0 Ha

MoBepsieMble CPEICTBA H3MEPEHHIH, SKCITYaTallHOHHYIO JIOKYMEHTAIIHIO Ha CPE/ICTBA IOBEPKH.
4.3 Ilpu npoBecHHH MOBEPKH JIOCTATOYHO YUaCTHE OTHOTO MOBEPHTES.

MI1-455-2024

K OpPOBCACHHIO TMOBEPKH OONYCKAaKOTCA JHIA, ABIAKIIHECA CIOCHHATHCTAMH OpraHa

METPOJIOT! HYECKOH CJI)OKGL!, HPHIAHYECKOro JHIa HJIH HHIAHBHAYAJIBHOIO NOpEANIpHHHMATENA,

5 MetpoJioruuecKHe H TeXHHYeCKHe TPeGOBAHNS K CPE/ICTBAM NOBEPKH

5.1

Tadnuna 3 — CBeneHns o cpeiCTBAX MOBEPKH

an NpPOBEICHHH IIOBEPKH IIPHMCHAKT CPEACTBA, YKa3aHHBIC B Tabnuue 3.

Oneparuu MoBEpKH,

1 onpoboBaHHe
Cpe/ICTBa H3MEPEHHH

n.10
Onpenenenne
METPOJIOrHYECKHX
XapaKTepHUCTHK
CpeacTBa H3MEPEHWH
MOJITBEPKACHHE
COOTBETCTBHS CPENCTBA
HW3MEpPEHHI
METPOJIOTHYCCKHM
TpeboBaHHAM

Paboune STajJOHBI EIWHWIIEI JaBJICHHA H

cpesicTBa H3MEpEeHHH, COOTBETCTBYIOIIHE
tpeGoBanusM l-ro, 2-ro, 3-r0 paspsioB B
COOTBETCTBHM ¢ nOpukasom  (PeepalbHOro

areHTCTBAa 10 TEXHHYECKOMY PEryJHpOBaHHIO H
metponoruu (anee - Poccrannapt) ot 20 oksiOps
2022r. Ne2653 B pamanasoHe ot wmuHYCO,]
1060 MIla, npeaensl IOIMYCKAeMOH OCHOBHOI
npHBeIEHHOM NOrpeiHOCTH He  Gonee
+(0,05...0,16)%";

1peGyionEe MeTposnoruieckue 1 TeXHHYECKHE TpeOOBaHHUA K [Nepeuenn
[pHMeHeHHE CPEICT CpeAcTBaM NOBEpPKH, HeoOXOMMBbIE IS PEKOMEHIyeMbIX
[POBEIECHUA IOBEPKH CpEe/ICTB MOBEPKH
HIOBEPKH
1 2 3
Cpencrso H3MepeHHH Temnepatypsl | U3mepurens
OKpYXalolliel cpeapl B Hana3soHe H3MEPEHHi | TEMIEpaTypbl U
or mmoc 15°C pmo mmoc 25°C, mnpeaesnsl | OTHOCHTENBHOM
nonyckaemoii  a0COMIOTHOW  MOTPEINHOCTH: | BIaXHOCTH BO3yXa
n.8 +0,4 °C; HUBTM-7 M 5-11,
Konrpons ycnosuii Cpenctso H3MepeHHH OTHOCHTEJILHOM | per. Ne 71394-18
TIOBEPKH BIAKHOCTH OKpykatomeii cpeasi B auanason | B PUPOEH;
(npu NOArOTOBKE M3MEpEHHH
K MTOBEPKE H or 30% no 80%, mpemenbl AONMyCKaeMOoi BapomeTp 06pastoBsii
onpoboBaHHH) abcoMoTHOM norpemHocTH: £3 %; nepenocHoii BOII-1M,
CpencTBo u3MepeHui ftmocnbcpnoro JABICHUS | hor No 26469-17 B
B auanasone usmepenuii ot 84,0 no 106,7«Ila, | pydOEU;
npeziess JI0MYCKaeMOH abCOIOTHOM
norpemHoct: 0,5 xI1a
n.8
TOBKA K TTOBEPKE .
Ko T BapomeTp 06pa3nossiit

nepenocHoi BOII-1M,
per. Ne 26469-17 B
OUDOEH;
KanuGparop nasnenus
CPG2500 per.

Ne 54615-13 B
DOUDOEMU;
Kanubpatop nasneHus
Metpan-505 "Bozayx",
per. Ne 42701-09 B
OUDOEH;
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n.8
[ToaroroBka k moBepke
H onpoboBaHHe
CpeACcTBa H3MEPEHHH

n.10
Onpenenenue
METPOJIOrHYECKHX
XapaKTEePUCTHK
CpeJICTBa H3MEPEHUH H
MOATBEPXKACHHE
COOTBETCTBHS CPECTBA
M3MEPEHHH
METPOJIOTHYECKHM
TpeOoBaHHAM

Paboune TaoHbl CAMHUITBI TABTICHHA
CPelCTBAa M3MEpPeHHH, COOTBETCTBYIOLIHE
TpeboBanusM 1-ro, 2-ro u 3-ro pa3paaoB B
COOTBETCTBHH C npHKasom DeaepaibHOro
areHTCcTBa no TEXHHYECKOMY
PEryJIMpOBAHHIO W METPOJOrHM (nanee -
Poccranaapt) or 20 oxrabpa 2022r.
Ne2653 B amanazone or muayc 0,1 no
60 MTI1a, npenensl AonyckaeMoi OCHOBHOIH
NpUBEAEHHOH mnorpemHocTH He Oonee
+(0,05...0,16) %";

PaGoune 3TanoHbl €IHHHUIIBI IaBICHHA H
CPeACTBA M3MEPEHHH, COOTBETCTBYIOLIHE
tpeboBanusM 1-ro, 2-ro u 3-ro pa3psaoB B
COOTBETCTBHHM ¢ mpHkasom Poccranaapra
ot 06 nexabps 2019 r. Ne 2900 B auanaszone
or 0 go 2,5MIla, npenens! J0mycKaeMoH
OCHOBHOH NPHBEAEHHOH MOIrPELHIHOCTH HE
Gonee £(0,05...0,16) %");

Paboune 3TaN0Hbl €AMHHLBI IABICHUS H
Cpe/ICTBa W3MEPEeHHiH, COOTBETCTBYIOLIME
tpeGoBanusM 1-ro, 2-ro u 3-ro pa3pszoB B
COOTBETCTBMH C npukasom Poccrannapra
ot 31 asrycra 2021 r. Ne 1904 B auanasone
or 0 ao 0,1 MIla, npesnensl AOMycKaeMo#
OCHOBHO#H NPHBEAEHHOH MOIPELIHOCTH HE
Gonee £(0,05...0,16) %";

PaGoumii  3TanoH  €IMHHIBI  CHIIBI
MOCTOSIHHOTO TOKA W CPE/CTBa H3MEPEHHH,
COOTBETCTBYIOIIME TpeOOBaHHAM HE HUKE
2-r0 pa3psaa B COOTBETCTBHH C IPHKA30M
Poccrangapra ot 01 oxrabpa 2018r.
Ne 2091, B anana3zone ot 0 10 20 MA;

Pabounii 3TasIOH €IMHHIIEI NOCTOAHHOIO
3JICKTPHYECKOr0 HANpHKCHHS W CPeaCTBA
H3MEPEHHH, COOTBETCTBYIOILINE
TpeboBanusM 3 paspaaa MO MpHKasy
Poccranaapra ot 28 urons 2023 r. Ne 1520;

Paboumnii ITAIOH €/IMHHIIBI
3NIEKTPUYECKOr0  COMPOTHBIEHHA  3-T0
paspsfia B COOTBETCTBHH C TIPHKa3OM
Poccraunapra ot 30 mexabps 2019r.
Ne3456, nuana3oH  BOCMPOH3BEACHH:
3HAYEHHH IEKTPHUECKOT0 COMPOTHBICHHSA
or 0,01 to 111111,1 Om

MasomeTpsI ra3oBsie
rpysonopuineBsie MI'TI, per.
Ne 52506-16 B PUDPOEMU;
ManomeTpsl rpy30nOpIIHEBLIE
MIT, per. Ne 52189-16 B
OUDOEH;

[Ipeobpa3oBareny naBneHHs
sranonssie [1113-020, I1]13-
020H, per. Ne 58668-14 B
OUDOEU;

[TpeoGpa3oBarenu nasneHus
sranonnsie [TJ12-040, T1J12-
040U, per. Ne 86335-22 B
OHUDOEH;

Muxkpomanomerp MKB-2500,
per. Ne 42701-09 8 PUDPOEH;
Kanubparop nasnesus
manorabaputhsiii 2JIEMEP-
K/IM-020, per. Ne 62812-15 B
OUDOEH;

KanuGparop

MHOTO( YHKIIHOHAIBHBIH U
kommyHukatop BEAMEX
MC6 (-R), per. Ne 52489-13 B
OUDOEH;

Kanubparop naBnexus
NOpTaTHBHBIH DIMETpo-
[Mackans-02, per. Ne 48184-11
B8 PUDPOEH;

Kanubparop nasnenns
nopratuBHbii dnemep-I1TK/1-
160, per. Ne 52356-13 B
OUDOEH;

Mynstmerp 3458A, per.

Ne 25900-03 8 PUDPOEMN;
BonbsTMETp YHHBEPCAIbHBIH
GDM-79061, per. Ne 76322-19
B PUDOEU;

Mepa 37eKTPHYECKOro
COMPOTHRIIEHUS TIOCTOSAHHOTO
TOKa MHOTO3HauHas
MC3070M-1, per. Ne 64073-16
B PUDOEH;
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BcnomorartenbHbIe TEXHHYECKHE CpeJiICTBa

n8 CpezcTBa BOCIIPOH3BE/ICHUS JIaBICHUS [Ipecc mHEBMAaTHYECKHH PYYHOHR
[Moaroroska B /IMarna3oHe 3Ha4YeHHuH «3JIEMEP-PRV-6»
MOBEPKE H ot munyc 0,095 no 0,6 MIla
onpoboBaHHe CpeacTsa BOCMIPON3BEICHHA J1aBIeHHS B Cucrema ruiponHeBMaTH4ecKas
cpeacTaa auanasose sHaueHuii or 0 no 60 Mlla «JIEMEP-CI'TI-1000»
HU3MEpeHHH Cpencrsa H3MEpeHHH BPEMEHH B
n.10 auanasone usmepenuit or 0 1o 59,99 c;
Onpeenenne ot 0 10 9 4. 59 MuH. 59,99 c.c
METPOJIOrHYECKHX JOIyCcKaeMoi abCcoITHOH CexyHioMep N1EKTPOHHBIH
XapaKTEPHCTHK MOrPEeNIHOCTLIO H3MEPEHHH BPEMEHH Uurerpan C-01, per.Ne 44154-16
CpezcTBa +(9.6%10°xTx+0,01) ¢, rae Tx—
H3MepeHHﬁ H 3HA4YEHHE H3MEPEHHOI'O HHTEPBAaTIa
MOATBEPKICHHE BPCMCHH
COOTBETCTBUS Bepxuwuii npeaen BOCIPOH3BEACHHUA
cpescTBa conporusiaenus 111111,1 Om e
M3MEpEHHH Cpencrsa BOCHPOU3BEAEHHSA MCTOYHHK ITHTAHUS [IOCTOSHHOIO
METPOJIIOTHYECKHM | TTO/UICPKAHMS HANPSKESHUSA TOCTOSHHOIO toka GPR, moaudukanmu GPR
TpeGoBaHHAM Tokaor 11 10 28 B 76030D
VerpoiicTea st CBS3H npeoOpa3sosares
n.8, n.10 C KOMIBIOTEPOM 10 HHPPOBOMY KaHay HART-sonest
(nns npeobpasoBarens ¢ HHPPOBBIM ~
n.9 Ilposepka BBIXO/IHBIM CHTHaToM Ha 6ase HART- (pstpasostus Rerepdeics HART)
NpPOrpaMMHOI0 MPOTOKO12)
obecrieueHus YcTpoicTBa /Ul CBA3H C

npeobpasoBarenem 1o HHPpoBOMYy
KaHay H Ui 00MEHa IJaHHBIME 10
nporokony HART

HART-koMMYHHKATOD
MeTtpan-650

[TporpamMmHO-anmapaTHbie CPEACTBA C
NOAAEPIKKOH 1IH(PPOBOTO CHrHANA

[TpeobpazoBarens uHTEpdEiica

npomsilUieHHsIX ceteii Profibus PA / RS-485
Modbus RTU
[lepcoHaNbHEIH ~ KOMOBIOTED C  OMNEPalMOHHOH cucremoii  Windows

H YCTaHOBJICHHBIM BHCIIHHM IIporpaMMHBIM obecrieyeHHEM U1 CUUTHIBAHHA

1M(POBBIX BBIXOAHBIX CHTHANOB MO

npombinuienHbix cereii Profibus PA / Modbus RTU

nporokonry HART u nporokonam

3TAJIOHBl €JIHHHIl BEIH4HH,

" Ilnanaszon M TOYHOCTH 3TATOHA BLIOMPACTCsA B 3aBHCHMOCTH OT MOBEPAEMOro npeoOpa3oBares.
BbiG0op cpe/ICTB MOBEPKH IS ONPE/ICCHHS OCHOBHOH NOIPEIIHOCTH npeoOpa3oBareneil OCymeCTBISIOT
C Y4€TOM KPHTEPHEB IOCTOBEPHOCTH ITOBEPKH B COOTBETCTBHH C II. 39umn. 3.10.

[IpuMeYaH H e - A0MyCKACTCs HCTO/B30BATh NIPH IOBEPKE APYTHE YTBCPANCHHRIC H aTTeCTOBAHHbBIE
Cpe/ICTBA HM3MEPEHHH YTBEPKIEHHOTO THIA H  MOBEPCHHBIC,
YIOBJIETBOPAIOIIAE METPOJIOTHYECKHM TPEOOBAHHAM, YKa3aHHBIM B TabnuiLe.
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6 Tpedosanus (ycaoBus) no odecnevyeHuio 6e30MACHOCTH NPOBEICHHUS NOBEPKH

6.1 Bce onepanuu NoBepkH, MPeyCMOTPEHHBIC HACTOAIIEH METOMKOH MOBEPKH, 3KOJOTHYECKH
Oezonacusl. [Ipy MX BBHINOJIHEHHH, NPOBEACHHE CHELMAJIBHBIX 3ALIMTHBIX MEPONPHATHH MO OXpaHe
OKpYKalolei cpeasl He Tpedyercs.

6.2 Tlpu mnosepke mnpeoOpazoBaTeleii BBHINOMHAIOT TpeOOBaHMS TEXHHKM 0E30MacHOCTH,
M3JI0KEHHBIE B IOKYMEHTAIIHH Ha TIPHMEHAEMBbIE CPEJICTBA MTOBEPKH.

6.3 3anpemaercs OTCOEAMHSTH MOBepAeMBIi TNpeobpa3oBaTens C YCTPOHCTBA JUIA CO3/JaHHA
NaBIEHUS NPH HATHYHH [1aB/IEHHSA B CHCTEME.

6.4 3anpemaercs co3laBaTh JaBJICHHE, NPEBBINIAONICE BEPXHHI MpeieN W3MepeHHi npudopa.

PaboTsl 10 COEIMHEHHIO BCTIOMOTaTeIbHBIX YCTPOHCTB JO/DKHBI BBITIOIHATLCS JI0 MOAKITIOYCHHS K
CETH 3JIEKTPONMHTAHHS.

7 BHemHHI 0CMOTP cpeicTBAa H3MEPEHHH

7.1 Tlpu npoBeaeHHH BHELIHETO OCMOTPa YCTAHABIHBAOT:

- COOTBETCTBHE KOMILIEKTHOCTH;

- COOTBETCTBHE BHEIIHEro BHAa mnpeodpa3zoBarend, YKa3aHHOrO B ONHCAaHHH THOA H
IKCIUTYaTAHOHHON JIOKYMEHTalHH;

- HaAMuMe Ha Koprnyce npeobpa3oBaTens MapKHPOBKH, COOTBETCTBYIOLICH TPEOOBaHHAM
TEXHHYECKOH M OKCIUTyaTallHOHHOH JOKYMEHTALMH: CEPHHHOTO HOMEpa, [HMana3’oHa H3MEepeHHH,
JIMarna3oHa M BHa BEIXOIHOTO CHTHANIA, HANPSKEHHA MHTAHUsA,

- OTCYTCTBHE MEXaHMYECKHX MOBPEKIACHWI KOpryca W WITylepa, NMPensTCTBYIOWHX NPOYHOMY
[PHCOEIHHEHNIO K YCTPOHCTBY CO371aHHS JaBJCHHS W CHOCOOHBIX OKa3aTh BIMAHME Ha Oe30MacHOCTH
NpOBE/ICHHs TIOBEPKH HiIM pe3ynbTaTsl nosepkd. CoefMHeHHe KOpIyca ¢ JAEpiKaTeaeM JOKHO OBITH
NMPOYHBIM, He JOMyCKAOMMM cMelienns kopnyca. [IpeoGpasosarens 10/DKeH OBITh YHCTHIM.

-OTCyTCTBHE Ha juciuiee uM(pPOBOrO HHAMKATOpa (NPM €ro HAIMYHH) TOBPEKICHHH
MPEenATCTBYIONIHX NMPABIWILHOMY OTCUETY NOKA3aHHI;

- OTCYTCTBHE MEXAHMYECKHMX TIOBPEKICHWI H KOPPO3HH KIEMMHBIX KOJIOJOK, JICKTPHYECKHX
KOHTAKTOB H (MJIH) pa3beMOB /1 BHELIHHX COC/THHEHHH.

- HAIMYME TAcTopTa Ha MpeoOpa3oBaTeib; NPH MEPHOAMYECKOH MOBEPKE JONMYCKACTCH BMECTO
1acropTa MPeACTAaBIATh JOKYMCHT C YKa3aHHEM Tpejiesia H3MEPCHHH, NPeeTbHBIX 3HaYeHHH BBIXOHOIO
curnana, Ttpebyemoro mpenena JOMYCKAaeMOH OCHOBHOH TOTPEIIHOCTH M CCPHIHHOTO HOMEpa,
IIPHCBOEHHOIO MPEANPHATHEM-H3TOTOBUTENEM.

7.2 TlpeobpazoBaTe/ii, HE OTBCHAMIIHE MEPEHHCICHHBIM TpeboBanusM 1o 7.1, HE MOMICKHT
NoBepKe 0 YCTPaHEHHs HEHCTPaBHOCTEH H HecooTBeTcTBHIL. Tloc/ie HX YCTpaHEHHii BHEIIHHI OCMOTP
[IPOBOJIAT B MOJHOM 00BEME.

IIpumedaHne — npeobpa3oBaTeId KHCIOPOJHOTO HCIIONHEHHA CAIOTCA B TIOBEPKY TOILKO €
nuckMeHHo# rapanThn 00 obesxupusanun. [IpeodpasoBarenb 10IKEH HMETh 0003HaueHHE — KHCIIOPO/I.

8 TloaroToBka K MoBepKe H ONPoGoOBaHME CPEICTBA H3IMEPEHHH
8.1 KOHTpoNb yCIOBHil TOBEpKM: Iepel NPOBEJICHHEM MOBEPKH OJKHBI OBITH BBHIMONHCHBI
CJICYIOIIHE TIOrOTOBHTENIbHBIE PabOThI:

— miepe/l NPOBEACHHEM ONEpaliii MOBEPKH BhINOAHHTH KOHTPOJIb YCIOBHI OKPYKaIOLIEH Cpebl.
(KOHTPO/Ib OCYIIECTB/ISTH H3MEPEHHEM BIMAIOWMX (HAKTOPOB, YKA3aHHBIX B II. 3.1, ¢ mOMOILIBIO
npubopa KOHTPOJIS YCIOBHI IOBEPKH (MIH HHBIX CPEICTB M3MEPEHHH YKa3aHHBIX IIApaMETPOB).
W3Mepenus BAMsONMX (AaKTOPOB MPOBOAWTH B KOMHATE, I/IC MPOBOIATCA OMEPALMH TOBEPKH.
Pe3ynbTaThl H3MEPEHHI TEMIIEPaTyphl, OTHOCHTE/IBHOH BIKHOCTH, aTMOc(epHOro AaBICHHA U
HAIPSDKEHUsA MUTAHHS J0JDKHBI HAXOMTLCA B NPE/IC/Iax, yKa3aHHbIX B I1. 3.1. B npoTHBHOM CJly4ae
TOBEPKY He MPOBO/AT 70 MPHBEAEHHS YC/IOBHH MOBEPKH B COOTBETCTBHH C 1. 3.1)

— npeobpasoBaTenb JODKCH TMPEABAPHTEILHO BbIICPKHBATLCA B HepaboueM COCTOSHHHM IIPH
TeMIIepaType OKpYXKAIOLIero Bo3/lyXa, yKa3aHHOH B IYHKTE 3.1, ne MeHee:

— 3 4 - [IpH pa3sHHMIIE TEMIIEPATYp BO3/lyXa B [TOMEIICHHH JUIs IOBEPKH H MECTOM, OTKY/1a BHOCHTCA
npubop, Gonee 10 °C;
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— | 4 - Npu pa3HUILIe TEMNEPATYp BO3/1yXa B NOMELIEHHH JUIs NOBEPKH M MECTOM, OTKY/1a BHOCHTCA
npubop, ot 1 °C no 10 °C.
— [IPH pa3HHIIe yKa3aHHBIX TemiepaTyp MeHee 1 °C Bolaepkka He Tpebyercs.
— O3HAKOMHTBCS C IKCIUTYaTal[HOHHON AoKyMeHTanHeil Ha moepsemoe CU ¥ 3TanoHBI eIHHHIL
BEJIMYHH;
~ CHCTEMa, COCTOSMIas W3 COEJTWHHMTENbHBIX JTHHHH, 3TaJOHa H BCIIOMOraTElbHBIX CPEICTB Ul
3a/laHis M NepeJadyd M3MEpAEeMOoro rnapamerpa J0/DKHa ObiTh NMpPOBEpPEHa HA FEPMETHYHOCTH B
cooTBercTBuH ¢ . 8.1.1 - 8.1.4.
— npeobpasoBarenb J0UKeH ObITh YCTAHOBIIEH B pabouee MONOXKEHHE C COOMONEHHEM YKa3aHMi
TEeXHHYECKOH JOKYMEHTALIHH;

— BhIIEPKKa npeobpa3orarens nepe/ HayanoM paboTel He MeHee | MHH NOC/IE BKIIOYEHUSA NIUTaHUA,

€C/IM HHOE He YKa3aHO B TeXHHYECKOH JOKYMEHTALIMH,

8.1.1 IpoBepKy repMETHYHOCTH CHCTEMBI, TIpeIHa3HAYEHHOHN JUIS NOBEPKH npeoOpa3soBartesici ¢
npenenaMH u3Mepenuit B 001acTH M30BITOYHOrO NaBIEHUS M Pa3pexeHHs, MPOBOJAAT NMPH JAaBICHHH
PaBHOM BEPXHEMY Mpejieny H3MepeHHi H30BITOUHOrO aBJIeHHS.

[TpoBepKy TIepMETHYHOCTH CHCTEMbI, TNpEJHA3HA4YCHHOH JIA TOBEpKH mMpeobpasoBarened c
npeaesnoM u3Mepenuit paspexenns 100 kIla, npoBoasr npu paspexenuu, pasHom 0,9 - 0,95 3navenus
arMocepHOro JaBjIeHHA.

Ecnu cucTema mpeaHa3HaveHa /Ui NOBepKH npeoOpasoBareel ¢ pasHBIMH BEPXHHMH MpeenamMu
M3MEPEHHH, IPOBEPKY I'EPMETHYHOCTH PEKOMEHJIYETCSl MPOBOAMTL MPH JABJICHHH, COOTBETCTBYIOMICTO
HaubOobIIEMY M3 ITHX 3HAYECHHH.

[IpoBepKy TrepMETHMYHOCTH CHCTEMBI, TNpEJIHA3HAYECHHOH /Ui NOBEepKH mpeobpasosarenei
abCoMOTHOrO JIaBJIeHHs C BEPXHUMH nipeaenamu u3mepenui 250 xI1a u MeHee, NPOBOJAT B COOTBETCTBHH
c8.1.3.

[poBepky  repMETHYHOCTH  CHCTEMBI,  MNPEIHA3HAYEHHOH I  IOBEPKM  OCTAIbHBIX
npeoGpaszoBarenelf, MPOBOMAT MPH 3HAYEHWAX JIaBICHHA, DABHBIX BEPXHEMY IpeeNy H3MEepeHHM
[IOBEPAEMOTro Nnpeodpasosarend.

ITpoBepky TepMETHUHOCTH CHCTEMbl JOMYCKAeTCs COBMEWATh C ONpPEACNCHHEM OCHOBHOM
MIOrPELIHOCTH NMOBEPAEMOTO Npeodpa3oBaTeis.

8.1.2 Ipu nNpoBepKe repMETHIHOCTH CHCTEMBI, PEIHA3HAYCHHOM /IS OBEPKH MpeodpasoBarelci,
ykazaunbix B 8.1.1, Ha MecTo noBepsemoro rnpeobpazoBaTens YCTaHABIHBAIOT 3aBEAOMO repMeTHYHbIH
npeoGpasoBaTens WK T060e APYroe CPEACTBO H3MEPEHHMIH C NOTPEIIHOCTBIO H3MEPEHHH He donee 2,5 %
OT 3HAYEHWil JABJEHMS, COOTBETCTRYROmMX TpebosanmusiM 8.1.1, M nosponsiomee 3apUKCHPOBATh
u3MeHeHNe JaBieHns Ha Bemuuuny 0,5 % OT 3a1aHHOrO 3HaueHHs JaBieHus. [lanee B CHCTEME CO3/IAIOT
JlaBeHHe, YCTAHOBHBILIEECH 3HAYEHME KOTOPOro coorserctyer TpeGosanmsam 8.1.1, nocie w4ero
OTKIIOYAIOT HCTOYHMK AaBienus. Ec/iM B KauecTBe ITa/OHa IPHMEHSAIOT IPY30NOPIIHEBOH MaHOMETP, TO
€ro KOJIOHKY H IpPecc TaKkXe OTKII0YaloT.

CucTeMy CUMTAIOT FEPMETHYHOH, €ClU Moce 3-X MHMH BbIACPKKH I0]] TaBICHHEM HE HaOMOAAIOT
NajeHHs JaBJICHHA B TedeHHWe mociaeayomux 2 MuH. IIpH HEOOXOAMMOCTH BpEMs BBHUICPKKH MO
JIaBJICHHEM MOXKET ObITh YBEIMYCHO.

8.1.3 TlpoBepky TepMETHYHOCTH CHCTEMBI, TIPEJTHA3HAUCHHOH IUIA TIOBEPKH npeobpazoparesiei
abCOMIOTHOrO JABIEHHs ¢ BepXHUMH mpeaenamu usmepennit 250 xIla n MeHee, MPOBOAAT CICAYIOLMM
0Gpa3oMm, eclIi HHOE He YKa3aHO B TEXHHYECKOH JIOKYMCHTALHHA:

1) ycraHaBIMBaKlOT B CHCTEME 3aBEIOMO repMeTHYHBIH npeoOpasoBaTent HIH moboe apyroe
CPe/ICTBO H3MEpeHHi aGCOMOTHOrO 1aBIEHH, OTBEYAIONIEe TPEOOBAHHAM K CH B COOTBETCTBHH
¢ 1. 8.1.2. Cosnator B cucteme abcomoTHoe aasiexne He 6onee 0,07 Ila, 1 noAAEPKHBAIOT €10
B TeyeHHe 2 - 3 MHH, TIOCJIE 4ET0 OTKITIOUAIOT YCTPOICTBO, co3/1alonlee abCOIIOTHOE IaBIeHHE, H
TAJIOH NPH HEOOXOAMMOCTH (HANPHMED, OTKIIIOHAIOT KOIOHKH IPy30MOpIIHEBOro MaHOMETpa).

2) nocne BHUIEPKKH CHCTEMBI B Te4eHHe 1 MHH HE JOKHO HabironaTeCs TIAJIeHHs JaBJICHHA B
TeyeHue Tocaeayromux 2 MuH. [IpH Heo6X0MMOCTH BPEeMs BBUIEPKKH 110/l IaB/ICHHEM MOXKCT
OBITh YBEJIHYEHO.

10
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8.1.4. Ecnn cucrema npeigHasHayeHa Ans NOBEpKH npeoOpasoBartesncil ¢ pasHbIMH 3HAYCHHAMH
BEPXHHX Tpe/Ie/IOB M3MEpeHHi, MPOBEPKY IepMETHYHOCTH PEKOMEHAYIOT NPOBOJAWTH NPH JaBICHHH,
COOTBETCTBYIOLIEM HAHOOIbIIEMY H3 3THX 3HAYCHHUI.

8.2 Onpobosanne

8.2.1 Ipn onpoGoBaHHu NPOBOAAT NPOBEPKY 0OmEro (yHKIMOHHPOBaHHA NpeoOpasoBarens, a
TaKKe MPOBEPAIOT MEPMETHYHOCTH CHCTEMBI NPH JABJICHHH, PAaBHOM BEPXHEMY MpeEeny H3MepeHHi
npeoOpa3oBaTes.

8.2.2 B COOTBETCTBHH C 3KCILIYaTallHOHHOW NOKyMEHTalHel npeobpaszoBarenb MOAKIIOYAOT K
CHCTEME JaBJICHHUS, a TAKXKE MOKITIONAIOT NMpeoOpa3oBaTeib JAaB/ICHHS:

- mpeoOpa3oBaTelicii ¢ BBIXOJHBIM AHATOTOBBIM CHTHAJIOM CHJIBI MOCTOAHHOTO TOKA
ot (0) 4 10 20 MA NOAKTIOYUTE K MHJLTHAMITIEPMETPY 110 TOKOBOH NETIE;

- JuIs peodpasoBarelnel ¢ WHhPOBHIM BEIXOAHBIM CHTHATIOM MOJIK/IIOYHTE K HCTOYHHKY IHTAHUA H
K mepconansHoMy kommsiotepy (ITK) mocpeactsom npeoGpasosarens untepdeiicos RS 485 - USB. Ha
IIK sanycruts paGoty nporpammuoro obecrevenns (I1O) mns paGoTsl ¢ UH(POBBIM TPOTOKONIOM
Profibus PA win Modbus RTU u ycTaHOBHTH CBf3b C Ipeobpa3oBaTesieM.

8.2.3 Meroanka NPOBEpPKH TePMETHYHOCTH Npeobpa3oBareis aHAJIOTHYHA MCTOJHKE TPOBEPKH
repMETHYHOCTH CHCTEMBI, HO HMEET CIEAYyIoNnne OCOOEHHOCTH: H3MEHEHHE [aBJICHHS ONpPEAC/AIOT Mo
M3MEHEHHIO BHIXOJHOrO CHIHATA HIIM 110 H3MEHEHHIO T10Ka3aHuii Ha AKcIIee H(POBOro HHAUKATOPA (IPH
ero HaJTHuMHM) nosepsemoro npeodpaszosatens B Tedenne 30 ¢ (ne menee). [lonyckaemblil craj NaBieHAA
He JI0JDKeH npeBbimath 0,5 % OT BEPXHEro mpeesa H3MeperHii nosepsemMoro npeobpasosareis. B ciydac
OTCYTCTBHA TEPMETHYHOCTH CHCTEMbI C YCTAHOBIEHHBIM IOBEPAEMbIM MpeodpasoBaTesieM MPOBOAAT
ONepamuM 1O MOMCKY W YCTPAHEHHIO HCTOYHHKOB YTEYKH /aBleHHMs (CIEAYeT NPOBEPHTH Pa3ieibHO
repMETHYHOCTH CHCTEMBI M Ipeodpa3oBaTesis) M NPOBEPAIOT FEPMETHYHOCTH CHCTEMBI 3aHOBO.

8.2.4 Vi3MepHTenbHYIO CHCTEMY CYHTAKOT TepMETHYHOH, €CIIH B YKa3aHHbIH NEpPHOJ BPEMEHH 10/
JlaBJIeHHEM, PABHBIM WM OIM3KUM BEpXHEMY Npe/ielly HACTPOSHHOTO Mana30Ha H3MEPEHHH 1aBIICHNA, He
HaOMIOAAeTCs NaJCHHs JaBJICHHS.

8.2.5 PaborocnocoOHOCTE TmpeoOpa3oBaTenss TIPOBEPAIOT, H3MCHAA H3MEPACMYIO BEIHYHHY.
TIpn 5TOM JOIKHO HaGIIOAATbCS M3MEHEHHE BHIXOAHOTO CHrHANa M (MiH) NOKa3aHHH Ha UHPPOBOM
HHAMKaTope (TIPH HATHYHH).

8.2.6 PesynsTarhl ONpoOOBAHHSA CYHTAOT MONOKHTEIBHBIMH, ECIIH 110 ONEPALHAM TIIT. 8.22-825
GblTa JOCTHTHYTA FEPMETHYHOCTh CHCTEMbI, @ TAaKKe HA0NI0AIOTCA M3MEHEHHS BBIXOJHOTO CHIHANA H
(vy11) nOKa3aHMil Ha HGPOBOM HHAMKATOPE (NPH HATHYMH) Y NpeodpasoBaTes.

Ilpumeyanue—mpoBepky no mnm. 8.2.2-8.2.5 nomyckaercs COBMEmarh C HPOBEPKOH
OCHOBHO# MOTPENTHOCTH.

9 IIpoBepKa MPOrpaMMHOI0 obecnevieHns

9.1 Ortobpaxenue HACHTHYHUKAUMOHHBIX JAHHBIX BCTPOCHHOTO MPOTPAMMHOTO obecnieueHHs
npeobpasosareneii Moanpuxauui AMP 4753-10, AMP 4753-40 ue npoM3BOAMTCHA, M KOHCTPYKUHA
npeobpa3zoBareneil HCKIIOUAET BO3MOXKHOCTE HECAHKUMOHHPOBAHHOTO BIMAHMA HA scrpoenHoe I1O0 n
M3MEPUTENBHYI0 HH(pOpMAIMIO, B CBA3H C HCM TOATBEPXKICHHE HICHTH(OHKALHOHHBIX JAHHBIX HE
MPOBOAMTCH.

9.2 MeTtoauKa MPOBEPKH HACHTHPHUKALUMOHHBIX JAHHBIX [IPOrpaMMHOTO obecneuenus (nanee - [10)
npeoGpasosarenei Moaupukauuii AMP 4753-20, AMP 4753-30 3akio4aercs B YCTAHOBJICHHH HOMEpA
sepcur I10 mpH MOMOIM NPHEMHOTO YCTPOHCTBA, MOICPKHBAIOIIETO COOTBETCTBYIONIMI LM(pOBOH
KOMMYHHKALIMOHHBIH MPOTOKOJ U1 CYHTHIBAHHA MH(OPMALHH HIIH C TOMOIILIO LH(PPOBOro HHANKATOPA.

CuutsiBanue uHdopmarmn o Homepe Bepcuu 110 npeobpazoBarens ¢ NHPPOBBIM HHIHKATOPOM
OCYIIECTBIIETCS B COOTBETCTBYIOIIEM MYHKTE MCHIO SKpaHa.

CunteiBanne uHdopmamuu o Homepe Bepcuu [1O npeobpasoBaTens C BbIXOAHbIM CHIHAIOM
HART MPOTOKOJIA OCYIECTBIACTCA NOAKTIOYEHHEM K BBIXOJ1Y npeobpasosareis
HART-kommynnkaropa win HART-Moziema ¢ nporpaMMHBIM obecrieueHneM 17Is CBA3H C NEPCOHATBHBIM
KOMITHIOTEPOM H CYHTHIBaHHA HHPOpMAIIHH C 1M pOBOro BEIX0/1a MpeodpasoBaTe.
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CunthiBanne wHpopMamuu o Homepe Bepcud I10 mnpeoGpazoBatenss ¢ BBIXOJHBIM CHTHAJIOM
npombinuieHHBIX ceteii Modbus RTU wim Profibus PA ocymecTBisiercs moOAKIIOYEHHEM K BBIXOLY
npeoOpa3oBarelii [IPOrpaMMHO-ANAPAaTHOIO CpeACTBa C MOAAEPKKOH LH(POBOro CHrHal€a [0
uHTepdeiicy RS-485 s CBsI3H ¢ 1€PCOHAIBHBIM KOMIBIOTEPOM H CYHTHIBaHHS HHPOPMALIHHE C TH(POBOTO
BBIXOJ1a IIpeoOpa3oBaTels.

IToce ycTaHOBIEHHS COSAMHEHHS TPe0Opa3oBaTesis C YCTPOHCTBOM JUTS CUATHIBAHUSA HHYOPMAIIHK
CUWTaTh WICHTH(WKANMOHHBIE TPH3HAKH MNPOrpaMMHOro obecrieyeHuss (HOMEp BEpCHH) B
COOTBETCTBYIOIIEM pa3jielie MeHI0 KoMMyHHkaropa uiau BaHemHero [10 ¢ nogaepxkoii nporokonos HART,
Modbus RTU wm Profibus PA (B cooTBeTcTBHH C MHCTPYKLHMSAMH YKa3aHHbIM B PYKOBOICTBE IIO
IKCIUTyaTalHH ).

9.3 IlpeobGpazosarenu mommbuxammuit AMP 4753-20, AMP 4753-30 cumTaroTcs MPOMIENITHMH
ONepamHio 1o 1. 9 ¢ MONOKHUTENLHBIM PEe3yTLTATOM, €CITH HOMep BepcHH (MIeHTH(QHKALMOHHBIH HOMED)
[TO COOTBETCTBYET 3HAYEHHIO MeTpoJiorHueckd 3HauMMo# 4acTd [10 ykasaHHOro B ONHMCaHHM THIIA Ha
npeobpazoBaTens.

10 Onpenesiene METPOJOrHYECKHX XAPAKTEPHCTHK M TMOATBEPKICHHE COOTBETCTBHS
METPOJIOTHYeCKHM TPeOOBAHHAM CpPeJCTBA H3MepPeHH

10.1 OnpeneneHue OCHOBHOH NOrPEITHOCTH M3MEPEHHH
10.1.1 OcHOBHYIO IIOTPEITHOCTH NpeodpasoBaTes ONpe/IeNMIOT CIeAYIOMHIM CIIoco00oM:

I[lo stanony Ha BXOje TpeoOpaszoBarelss YCTAHABIHBAIOT HOMMHAIbHBIC 3HAYCHHS BXONHOH
M3MEpPAEMOil BETMYMHEI (IaBleHHs), a MO APYrOMY JSTIOHY H3MEPSAIOT COOTBETCTBYIOIIHE 3HAYCHHS
aHaJIOTOBOTO BBIXOAHOTO CHIHAJA.

[TpuBeIeHHYIO K IMaNa3oHy H3MEPEHHH MOTPeNTHOCT MpeodpasoBaTeieil ONPEeIsoT METOIOM
HETOCPECTBEHHOrO CIMUEeHHs 10Ka3aHUi MpeoOpasoBaTeis ¢ N0Ka3aHUAMH 3TAJI0HA (ITAIOHOB).

[loBepka npeoOpasoBatesneifi ¢ HECKOJIBKHMH BBIXOAHBIMH CHIHAJTaMH, COOTBETCTBYIOIIMMH
OHOM W TOH € BXOJHOM H3MEpAEMOH BeIHYHHE, TPOM3BOMTCA II0 BCEM BBIXOJHBIM CHIHAJIaM
(amanoroBomy u mmdpoBomy). Jlomyckaercss NMPOBOMMTH MOBEPKY Npeodpa3oBaTess ¢ HECKOILKHMH
BBIXOJHBIMH CHTHAIAMH, COOTBETCTBYIOIIAMHE OHOH W TOM e BXOJHOH M3MEPSCMOH BEJIHIHHE, TOIBKO
110 OTHOMY BBIXOJHOMY CHTHAITy B COOTBETCTBHH C 3asgBienueM Biazensua CH.

Ipu moBepke npeobpa3oBatels N0 ero MHPPOBOMY CHTHATY K BRIXOAY MOAKIIOYAIOT MPUEMHOE
YCTPOHCTBO, MO/IEPKUBAIOLIEE COOTBETCTBYIOMMA IM(POBOH KOMMYHHKAIMOHHBIH TPOTOKON UL
CuMTHIBaHMS WHQOPMAIMH TIPH YCTAHOBJIEHHBIX HOMHHATHHBIX 3HAYCHHSX BXOAHOHW H3MEpAEMOH
BEJIMYHHBI.

10.1.2 YcraaBmuBaioT CleAyOLMe NapaMeTpsl MOBEPKH:

OcHoBHas TIPHBEIEHHAA K [IMANAa30Hy H3MEPEHHH MOTPEellHOCTh IpeodpasoBaTenel ONpeAeieTCs
[0 pe3ylIbTaTaM W3MEPEeHHHl JaBJICHHA HE MeHee 4YeM B IATH 3HAYCHHAX JOCTaTOYHO PaBHOMEPHO
pacnpe/IeNERHEIX OT HIKHETO IO BEPXHET0 Mpejielia H3MEPECHHH, B TOM YHCIIE TIPH 3HAUCHHSAX HU3MepAEMOH
BEIMYMHBI, COOTBETCTBYIOIIMX HIKHEMY W BEPXHEMY NPE/IeTbHBIM 3HAYCHHUSM BBIXOJTHOTO CHIHATA.

ITpu nosepke npeodpasoBaTesiell NaBICHHE MIABHO TTOBBIIAIOT (npsiMo#i XOZ) M NPOBOAAT OTCHET
OKa3aHHMil Ha 3aJaHHBIX OTMETKAX AnanasoHa. Ha BepXHeM mpenerne H3MepeHHH npeobpazosarenei
BBIICPXKHBAIOT TOJl JABIEHHEM B TEUEHHE OJHOH MHHYTBI, OC/E HEro JABJICHHE ILTABHO TTOHUIKAIOT
(oGpaTHBIi X0/T) H MPOBOAT OTCYET MOKA3AHHI NPH TEX XKE SHAYCHHMSIX JaBJICHHS, 9TO U IPH TOBBIIIECHHUH.

TIpu noBepke npeoGpa3oBaTeNel ¢ Ipe/IeNioM H3MEpeHH i B obnacTn paspexenust, pasabim 100 kI1a,
NOTyCKaeTCsl yCTAaHABNMBATh MAKCHMAIBHOE 3HAYEHMC PaspeXCHHd B Ipeaeiax 090 - 095
ot arMochepHoro naBieHHs Ps.

Ipu nosepke npeoGpasosaresieii abOCOMOTHOTO NABICHHS C HIKHUM MpeiesioM H3MEPEHHH,
paBHbM 0, B KaueCcTBE HIKHETO IIpezieia p3MepenHuii (11epBoii IPOBEpAEMOH TOUKH) IPHHAMAIOT 3HAUCHHE
JaBJICHHs,, MAKCAMANBHO NpubunkerHoe K (. 32 HHKHIOI KOHTPOJIBHYIO TOUKY J0TYCKaeTCA OpPHHHMATH
3gauenue 5 k[la. Jlis npeobpasopateiieidl ¢ BEPXHHMH MNpEaeiaMu m3mepennit MeHee 50 xIla mepas
3anaBaeMas TOYKa J0mKkHa ObITh He Gonee 10 - 15 % nuanazona H3MEepeHHH.
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Ilepen onpezneneHueM OCHOBHOH MOrPELIHOCTH AOMKHBI ObITh cobmonensl Tpebosanus 8.1 u, B
ciyuae HeoOX0IMMOCTH, OTKOPPEKTHPOBAHO 3HAYEHHE BHIXOHOIO CHIHAJA, COOTBETCTBYIOIIEE HHKHEMY
[peIC/IbHOMY 3HAYCHHIO H3MEPAEMOro napamerpa. JTa KOPPEeKTHPOBKA MPOBOMMTCA MOCIE MOJAYH H
cbpoca n3mepsiemoro napamerpa B npeaenax 80 - 100 % BepxHero npejena H3IMepeHHH.

[Ipn nepHoaHuYeCKOH MOBEPKE OCHOBHYKO [OIPELIHOCTh ONpEIeNsiOT B JBa LHKIA: 0
KOPPEKTHPOBKH BEPXHETO MPEISTHHOIO 3HaYCHHA BEIXOAHONO CHTHAJA M TI0Ce KOPPEKTHPOBKH BEPXHETO
MPEeAETbHOIO 3HAYCHHS BBIXOJHOTO CHTHasia. BTOpOH LMK/ A0MYCKaeTcs HE MPOBOANTH, €CIIH OCHOBHAA
MOrpenIHOCTb HE MPEBBIMIAET JOMYCKAaEMYIO.

ITpu nosepke npeodbpaszosareneii abCOMOTHOrO AaBIEHHA OCHOBHYHO TIOTPEMIHOCTH JOMyCKaeTcs
OIpeaeIsATh 10 MeToauKe, H3okeHHOoMH B 10.1.4 ¢ cobmoaeHneM ycoBHii, H3noxenssix B 10.1.2.

10.1.3 PacyeTHble 3Ha4€HHs BBLIXOJHOIO CHrHAJIa OBEpAeMOro npeobpaszoBaress Uid 3aJaHHOTO
HOMHHAIIBHOTO 3HAYCHHS BXOJHOM H3MEPAEMOil BETHYHHBI OMPEACNSIOT 10 (opMynam:

- s npeoOpasoBarenied C JIHHEHHO BO3pAacTalolleill 3aBHCHMOCTBIO BBIXOJHOIO CHrHajza
MOCTOSTHHOTO TOKa (/,) OT BXO/IHO#H M3MepAeMoii BennunHsl (P):

Ig — Iy
I,=1,+——(P-PR,) (6)
b4 0 n ’
P — B
rae: I, — pacy€THOE 3HAYCHHE BBIXOHOIO CHIHAJIA MOCTOSHHOIO TOKA, MA
P — HOMHMHaNIBbHOE 3HAYCHHME BXOIHOH H3Mmepsemoi Benmuumubl, klla, MIla u 1p.;

a8 mpeobpaszoBaTened, HACTPOEHHBIX B JHama3oHe OT H30LITOYHOIO [aBJICHHA
10 paspexcHus, 3HadcHue P B obmacTu paspexeHus moxcTtasnsercs B popmyny (6)
CO 3HAaKOM MHHYC;

P, — HwkHHI mnpenen M3MepeHWil 1is Bcex mpeoOpasoBareneif, Kpome npeoOpasoBarenei
nasneHusi-paspexenns, klla, MIla u ap.; A KOTOpHIX 3HaYeHHE Pn YHCIEHHO PAaBHO
BEpXHEMY TpesieNly HW3MepeHuii B obmact paspexenus Pne u B ¢popmyny (6)
0JCTAB/IAETCA CO 3HAKOM MHMHYC;

Pm — BepXHHi Mpesies H3MepeHHil (MM AMana3oH H3MEepeHHi) mosepsaeMoro npeobpasosarens,
MIla, kIla u ap.;
Iy, Is — COOTBETCTBEHHO HMXKHEC M BEPXHEE Npe/C/bHbIE 3HAYEHHA BBIXOAHOIO CHrHAjA

npeoOpasosarens, MA

- s npeobpasoBaresiei ¢ BBIXOAHBIM CHIHATIOM MOCTOSHHOTO TOKA H QYHKLHEH NpeoOpasoBaHus
BXO/IHO# H3MEPAEMOi BETHYHHBI MO 3aKOHY KBAJAPAaTHOTO KOPHA:

P
L =1+ (Ig— In) P (7
m
rae: P — BXoaHas U3MepseMmas BEIHYHHA,
P, — BepXHHH Npejes H3MEPEHHit WM THaNa3oH H3MEePeHHH MOoBEpPAEMOTO npeoOpasoBarens

paznoctu nasnennii, MIla, xITa u ap.
OcranbHble 0003HaYeHNA Te XKe, 9To H B popmyie (6)

- AnAa npeoﬁpaaona’raneii C BBIXOJIHBIM CHTHAJIOM TOCTOSHHOrO TOKa, 3HA4YEHHA KOTOpPOro
KOHTPOJIHPYIOT 110 Na/ICHHIO HaNpAKEHUA Ha 3TAJIOHHOM COMNPOTHBIEHHH Ry

Up =Ry - ] Ps (8)
re: U, — Ppacu€rHoe 3HavuCHNE NA/ICHNUS HANPAKCHNA HA STATOHHOM CONPOTHBIICHHH, MB, B;
lp

— pacyeTHOE 3HAYEHWE BBIXOAHOTO CHIrHANA NOCTOSHHOTO TOKA, ONPEAENseMOe N0
dopmynam (6) u (7), MA.
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Hns npeoGpa3soBareneli ¢ UH(POBBIM BBLIXOAHBIM CHTHAJIOM DPAacueTHBIE 3HAYEHHS BBIXOJHOTO
curnana (Np) onpenenstor no popmyne:

- Ana npeoOpasoBateneil ¢ BBIXOJHBIM CHIHAIOM B IH(POBOM (opmaTe pacuyeTHbIC 3HAYCHHA
CHTHANA COBMAJIAIOT ¢ HOMHHATHLHBIMYI 3HAYCHHAMH BXOIHOH u3Mepsemoi Bemnunnsl (P):

N, =P, ®)
rne: N, — pacuyeTHOe 3HaYSHHE BBIXOHOIO CHrHala B LH(poBoM dopmare;

10.1.4. OnpexneneHne OCHOBHOH MOrpemHoCTH rnpeobpasoBareneii abCoMOTHOrO JaBJICHHSA
AOIMYCKAeTCs MPOBOAUTH C HCTIONB30BAHUEM ITAJIOHOB Pa3peskeHHs H U30bITOYHOIO JaBJICHUA.

B 3toM ciyuae nosepky mpeobpasoBaresis BHINOMHAIOT MPH Mojave H30BITOYHOTO JaBJIEHHS H
Pa3peKeHHN, PACYETHBIC 3HAYCHHA KOTOPBIX ONPEACHAT C YY4ETOM JCHCTBHTENBHOIO 3HAYCHHA
aTMOC(epHOTo JaBJICHUS B OMEILEHUH, /1€ NIPOBOIAT MOBEPKY.

PacyeTHbie 3HAa4Y€HWs BBIXOJHOrO CHTHAJA JaTYMKa NMPH 3alaHHH H30BITOYHOIO [aBjICHHA
onpenenstoT no popmyne (10):

Pomu+P
Ip=fH+UB_!H)“‘T')[H» (10)

PacueTHbl¢ 3HAYEHHs BBIXOJHOTO CHIHAA JAaTYMKA NPH 3aJaHUH PaspekeHUS ONPENCNAIOT MO
dbopmyne (11):

Pam.u"'P—
fp=’H+UB_IH)'P_B(:_lH (11)

rae I, Iy, Iz — 0603HaveHns Te Xe, 4to ¥ B hopmynax (6);

Pamw - aTMOCHEPHOE 1aBNECHHS B MOMELLEHHH, /1€ TPOBO/AT HCTIBITAHNA, MTIla, xITa u ap.;
Pa)— BEpXHHii Mpezie u3Mepennuii npeobpasosarens abcomornoro aasnexns, MIla, kIla u ap.;
P(-) — u30bITOYHOE AaBIEHHE, I0aBaeMoe B AaT49MK, Klla;

P, — paspexxenue, co3aBaemoe B npeodpasosarene, klla.

JUtst 1aTUMKOB ¢ IH(POBHIM BRIXOJHBIM CHIHAJIOM PacyeTHbIC 3HAYEHHS BBIXOAHOTO CHIHAJA NMPH
3a/[aHAUM M3OBITOYHOTO JIABJICHHA H Pa3pEKEHHA OnpeensioT no dpopmynam: (12) u (13):

sz Py = Pomus 5 (12)
Np— Posi — P » (13)

rae P,— HOMHHAILHOE 3HaueHHe abCOMIOTHOrO JaBIeHH A, klla;
Pamy - aTMOC(hepHOE 1aBICHNS B OMEIECHHH, I/I¢ IPOBOJAT HCTIBITAHHA, klla.

B61m3# Hys aGCOMIOTHOTO JaBIEHHsA AaTYHK HCIIBITHIBAIOT, CO31aBas HA €ro BXO/IE PASPEKEHHE MO
dopmyne (14):
P, = (090 ..095) > Py » (14)

NpH KOTOPOM PacyeTHOE 3HAYEHHE BBIXOJTHOTO CHIHAJIA OMPE/ICIAIOT 10 dopmyne (11).

PacyeTHbIe 3HAUECHHMA BHIXOAHOTO CHIHAjA NpH arMochepHOM /aBJICHMM HA BXOJC NaTyHKa
onpezesoT mo Gopmyane (15):

Pamu
]p:.’H'}'(’B—IH)'PB( ), (]5)
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rne Bce 0003HaYeHHA Te XKe, 4TO U B (popmyre (11).

MakcuMansHoe 3HaueHHe H30BITOYHOTO MAaBNeHHs P+, NPH KOTOPOM pacyeTHOe 3HaueHHe
BBIXOJHOTO CHrHana [,=Ip, onpenenaoT no Gopmyne (16):

Pu) = Paay = Famu » (16)

B 3aBHCHMOCTH OT BEPXHHX NPE/EIOB H3MEPEHHI NOBEPAEMBIX npeodpa3oBaTeseil HX OCHOBHYIO
MOTPENIHOCTh OMPEAENAIOT NMPH M 3HAYCHHSAX H3MEPAeMOH BEJIMYMHBI B COOTBETCTBMM ¢ Tabmuuei 4
¢ yyerom Tpebosanuii 10.1.2.

Tabnuna 4
BepxHue npeensi H3MepeHHi, YHCII0 MOBEPAEMBIX TOYEK, M
MIla B o6aactu P < Ps B o6nactu P, > Ps
0,1
0.16
0,25
ot 0,4 1o 2,5 (Bk1.)
cBeIIeE 2,5

— | | Ln

|| o

10.1.5 OcHOBHYIO NPUBEICHHYIO K AMANa30Hy H3MEPEHHH TOTPEIIHOCTD Yo B %, B 3aBUCHMOCTH OT
BBIXO/IHOT'O CHIHAIIA, BRIYHCIIAIOT MO opmynam:

1 -1
Ya =__L.100’% (17)
I, —1,
N-N
_ P (18)
— T 100;%
Ya B —P,
9% 00,9% 19
Ya = Um o UO ’ ( )
rme: | — 3HaueHWe AHANOTOBOTO BHIXOAHOTO CHTHald IOCTOSHHOrO TOKAa Ha BBIXOIC

npeoOpasoBarens, MOMYYEHHOE OKCNEPUMEHTATHHO TNPH HOMHHATBHOM 3HAYCHHU
H3MEpAEMOil BENTHYMHBL, MA

N — 3mauende uMpPOBOTO  BHIXOAHOTO CHTHana mpeoOpasosarens, —MOIYHCHHOC
KCTIEPHMEHTANBHO PH HOMHHATEHOM 3HAYEHUH H3MEPACMOH BETHIHHEL,
U — 3HayeHMe [AJACHHA HANPKEHHA HA OTAIOHHOM CONPOTHBICHHH, MOIYYCHHOE

IKCNEPUMEHTAIBHO TIPH M3MEPEHHH BBIXOJHOTO CHIHAlA H HOMMHAJILHOM 3HAYCHHH
BXOJIHOH M3MEpAEMOH BEJIHINHBI (nasnenus), MB, B;

U, — PpAacuéTHOE 3HAUCHHE Na/ICHHA HAIPKCHHA HA STATOHHOM CONPOTHBICHHH, MB, B;
Un, U, — COOTBETCTBCHHO BEpXHEe M HHXKHEe MPeeIbHOC 3Ha9CHUA HANpSDKCHHH Ha STATOHHOM
compoTuBieHun, MB, B;
I, — pacyeTHOE 3HaYEHHE BBIXOIHOTO CHIHA/A OCTOAHHOTO TOKA, MA;
Im. I, — COOTBETCTBEHHO BEPXHEE H HHXXHEE NPE/IEIbHbIC 3HAUCHHA BLIXOLHOTO cuTHaNa, MA;
N, — pacyeTHOE 3HAYeHHE BBIXOAHOTO unppoOBOro CHrHana (COBMazaeT ¢ HOMHHATBHBIM
3HaYeHHeM BXOIHOH H3MepAeMoil BenuuuHsi P);
P, P, — COOTBEICTBCHHO HIDKHee M  BEpPXHee Mpe/ie/bHBIE  3HAUCHHS  BHIXOIHOTO

uH(OPMAILIMOHHOTO CHIHAsa Ipeodpa3oBaTens B uudposom dopmare.
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10.2- OnpeneneHre BapHallHK BEIXOJIHOTO CHrHANA

Bapuaiiio BBIXOJHOINO CHrHaIa ONPEACTAIOT MPH KaXJIOM MPOBEPAEMOM 3HAYCHHH H3MEPAEMOro
napamMeTpa, KpoMe 3Ha4YeHHH, COOTBETCTBYIONIMX HHXXHEMY M BCPXHEMY INpEAeiaM H3MEPCHHH, 110
IMOKa3aHHUsM, TTOJTYYCHHBIM NPH OTIpeIeIeHUH OCHOBHOH MOTPENTHOCTH.

Bapuauuio BBIXOJHOTO CHTHana yr B % OT HACTPOSHHOTO JMana3oHa H3MEPEHHH, B 3aBUCHMOCTH
OT BBIXOJTHOTO CHTHAJIA, BEIYHCIAIOT 10 (hopmynam:

I'-1
¥ = |/ 100,% (20)
)
=¥ =M. 100,0
o vy (D
| U '=U 00,9
Yr= m 100, % (22)
rae: I, ] — SKCIEPHMEHTAIBHO MOTYYCHHBIC 3HAYCHHA BHIXOJHOTO CHIHANA B OIHOH M TOH Xe
TOYKE TMpPH H3IMEPEHHH HAa BHIXOJE TOKA COOTBETCTBEHHO MPH MPAMOM H 0OpaTHOM
xoje, MA;
U, U — 3HayeHHs TaJICHHS HANPSKEHHUs Ha STAJIOHHOM COINPOTHBICHHH, MONY4Y€HHBIE

IKCINEPUMEHTAIBHO TIPH M3MEPEHHWH BBIXOJHOIO CHIHAIA M MPH OJHOM H TOM XKe
HOMWHAIBHOM 3HAUYEHWH BXOIHON M3MepsAeMOil BETWYHWHBI IIPH NpPAMOM M o0parom
X0/1€ COOTBETCTBEHHO, MB, B;
N''N — 3padeHus uudpOBOro BEIXOHOIO CHTHAJA IATYMKA, M0Y4CHHbIE SIKCIIEPUMEHTATEHO
TIPH OJTHOM M TOM K€ HOMHHAIHOM 3HAYCHHH BXOJIHON H3MEpPACMOM BEIHYHHBI NPH
NpsAMOM H 00paTHOM XO0/I€ COOTBETCTBEHHO.

Im I, — COOTBETCTBEHHO BEpXHee M HHKHEE Mpe/IeIbHbIE 3HAUCHHA BBIXO/IHOTO CHIHANA, MA;

Pn, P, — COOTBETCTBEHHO BEDXHHMIl M HIDKHMH TIpeliel HM3MEPeHHH IOBEpPAEMOro
npeobpazosarens, MIla, k[1a u ap.;

Um U, — COOTBETCTBEHHO BEpXHEC H HHKHEE MPEACIbHOC 3HAUCHUA HanpsOKeHHH Ha

3TaJOHHOM COMpOTUBIEHHH, MB, B;

JlonyckaeTcs BMECTO OMNpEAC]CHHS ACHCTBHTENBHBIX 3HAYCHHH BapHalMK yCTAHABIMBATh
COOTBETCTBHE €€ NPEeAeIbHO J0NYCKaeMbIM 3HAUCHUAM.

10.3 IloaTBepXJICHHE COOTBETCTBHA METPOIOTHYECKHM TPEOOBAHHAM

10.3.1 TIpeo6Gpa3sosarens NPU3HAIOT FOAHBIM MPH NEPBHYHOH NMOBEPKE, ECIIH HA BCEX MOBEPACMBIX
TOYKAX MOJIY/Th OCHOBHO#M MOTPEIHOCTH 0| < |y|, a 3HAUCHHE BapHALHH Y1 B KaK/I0H TOYKE H3IMEPEHHH HE
NpeBHIIIaeT Ipejesa ee I0MyCKaeMoro 3Ha4CHH .

10.3.2 TlIpeobGpa3oBaTeiib MPU3HAIOT HErOAHBIM [IPH TIepBHYHON TI0BEPKE, €CTH XOTA Ol B O/IHOMH
[OBEPACMON TOUKE MOJIY/Ib OCHOBHOMH TOTPEIIHOCTH [yz| > [y| MM 3HaYEHHC BapHALAH Yr NPEBbILACT
npejien ee J0NyCKaeMoro 3Ha4eHH.

10.3.3 TlIpeoGpa3soBateib MPH3HAIOT TOAHBIM TPH MEPUOAMYECKOH TMOBEPKE, ©CIH Ha BCEX
[1OBEPAEMBIX TOUKAX BBINOJIHACTCS YCIOBHE |ya| < ly|, a 3HaueHHe BapHALMH Y B K&XKIOH TOUKE H3MEPEeHUH
HE NpEBBINIACT MpPe/Iesa ¢ JA0NYCKaeMOro 3Ha4YCHHA.

10.3.4 [Ilpeobpa3soBarens NPH3HAIOT HETOIHBIM IPH MepHOIMYECKOl MOBEPKE, €CITH NMPH NEPBOM
[MKJIe [OBEPKM XOTs OBl B OIHOH MOBepAEMON TOHUKE MOYIb OCHOBHOM NOIpemIHOCTH [ya| > |y|, Hin
3HaYeHHE BApHALIMK Y TIPEBBILIACT NPEJIera ee 0MyCKaeMoro 3HauCHHUA.

[IppMedaHue— Y- npeacis JI0NycKaeMoii OCHOBHO# NPUBEACHHOH (K HaNa3oHy H3MEPECHHH)
MOTPENIHOCTH MOBEPAEMOro Npeodpasosarens, Y.
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10.3.5 JlonmyckaeTcs BMECTO BBIYHCIEHHH MO 3KCMEPUMEHTANLHBIM JaHHBIM 3HAY€HWH OCHOBHOM
MOrpPEeNIHOCTH Y& BapHALMHU Yr KOHTPOIHPOBATh HX COOTBETCTBHE TNPEIEIBHO J0MYCKAEMbIM 3HAUEHHAM.

10.3.6 KpurepueMm NpHHATHS pEIIEHHA 10 NOATBEPXKICHHIO COOTBETCTBHA METPOJIOTHYECKHM
TpeOOBaHHSAM CYHTAETCS CPaBHEHHE MONYYEHHBIX NMPH H3MEPEHMSAX H BBIYMCICHHAX N0 (opMynam
(17) - (22) 3HaueHWit ¢ YCTAHOBJICHHBIMH TIPH YTBEPHKICHWH THNA W OTPaKeHHBIMH B Tabmuie A.l
NPHIOKEHHS A.

11 OdopmiieHHe pe3yibTATOB NOBEPKH

11.1 Pesynerarel NepBUYHON W/HIHM NEPHOIHYECKOH MOBEPKH TOATBEPXKIAIOTCS CBEJACHHAMH O
pe3ynsrarax nosepku B OeaepansHOM HHPOPMAIMOHHOM QOH/E MO 00ECNIEUEHHIO €IMHCTBA H3MEPEHHIA.

11.2 Pe3ynsTaThl NOBEPKH 3aHOCSAT B IPOTOKOJ MPOM3BOILHOH (OPMBI.

11.3 TIpu NOMOKHUTENLHBIX PE3YIbTATaX CPBHYHON H/HIIH IICPHOJANYECKOH  MMOBCPKH  CPE/ICTBA
M3MEPEHHH NPU3HAKOTCS FOJHBIMH H JOMYCKAKOTCA K NMpuMeHeHHio. [1o 3asBiaeHunio BIajenbua cpeacTsa
M3MEPEHHIi WM IMna, MNpeACTaBUBILIEr0 €ro Ha [OBEPKY, Ha CpPEICTBO M3MEPEHMH BBIIAeTCA
CBH/ICTEILCTBO O MOBEPKE.

11.4 KoHCTpYKLUMS HE MPeyCMaTPHBAET HAHECEHNE 3HAKA MOBEPKH HA CPE/ICTBO H3IMEPEHHH.

11.5 Tlpu oTpHUATENBHBIX Pe3yNbTAaTax MEPBHYHONH H/HIH NEPHOAMYECKOH MOBEPKH HA CPEJICTBO
M3MEpeHHH [0 3asBJICHHIO BIAJIC/IbLa CPE/ICTBAa H3MEPEHHH HITH JIMIA, PE/ICTABHBLICIO €ro Ha NOBEPKY,
oopmnseTcs U3BeIeHHe 0 HENMPUTOAHOCTH K IPHMEHEHHIO.

Benymmii HHXXEHEpP 110 METPOJIOTHH
JIOEHX OO0 «[TPOMMAIL TECT Metposorus» I'.C. Bononapckas

Beayiumii HEXKXEHEpP 110 METPOJIOTHH
JIOEX 000 «ITPOMMALIIL TECT Metponorus» [1.A. I'punenxo
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Metpoaoruyieckue TpeGoBaHusl, KOTOPbIE 10/KHBI ObITH MOATBEPKIAEHBI B pe3yjibTaTe

MNOBEPKH

Tabnunma A.l — MeTponornyeckue XapaKTepHCTHKH

- nng moaudukamiu AMP 4753-40:

- H30BITOYHOTO JaBICHUSA

HanmMeHnoBaHHe XapaKTepPHCTHKH 3HayeHne
Bepxuuii npezen usmepennii, MIla 2
- uist Mojudukaiii AMP 4753-10, AMP 4753-20%:
- H30LITOYHOTO JaBJICHHS ot 0,06 no 60;
- aDCOMIOTHOTO JIaBICHHS ot 0,06 1o 2,5;
- s Momdukammu AMP 4753-30%:
- Pa3HOCTH JIaBIICHUI ot 0,001 no 10;

0, ot 0,025 1o 60;

- 1 Mozmbukam AMP 4753-30):
- Pa3sHOCTH JIaBJICHHH

- nns Mmoaudukawu AMP 4753-40
- H30BITOYHOTO aBIEHHA
- abCOIIOTHOrO AaBICHUA

- abCONOTHOTO JAaBJICHHS ot 0,06 no 2,5
Huokuuii npenen nameperuit, MITa -2
- s Mopudukaumit AMP 4753-10, AMP 4753-20%):

- H30BITOYHOTO JIABICHHS -0,1; 0;

- abCOMITHOrO JaBICHHA 0;

0, ot -0,1 10 0,001;

0, ot -0,1 no -0,025;
0

Tpeaens! JonycKaeMoif OCHOBHO NPHBEICHHOM K HaNa3oHy
w3Mepennii norpewsocty, y ¥, %
- s Moaudukammii AMP 4753-10, AMP 4753-20, AMP 4753-30

+0,15; £0,25; +0,50

- s moaudukaunu AMP 4753-40 +0,50
Bapralis BHIXOIHBIX CHTHaNOB ), % vl
[Ipenensi JIOTTyCKaeMOo# JOIOTHATEIBHOM TNPHBEICHHOMH
norpenrHocTd ® 0T AHAnNasoHa M3MEpPEHHH, BBI3BAHHOH H3MEHEHHEM 102
TeMItepaTyphl OKPYXKaloIIero BO3AyXa 0T HOPMAILHOMH (0T mmoc 15°C g
10 rmoc 35 °C), na kaxasie 10 °C, %
BrixoaHoii curnan Y
— BOCTIPOHM3BE/ICHHS CHIIbI TOCTOSHHOrO TOKA, MA ot 0 g0 20;
or4 1020 '
- oBoii V)
W HART '%;
Profibus PA 'V;
Modbus RTU '
Jucnneii '
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Oxonyanue mabauyst A.l

) dakTuuecknii AMana’oH HM3MepeHHH, IOCPEACTBOM YKA3aHHA HIDKHEro npeaena HM3MEpeHHH u
BEPXHEr0 Npe/ieNa M3MEPEeHHil NMpUBEIEH B MACTOpPTe W HAHECEH HAa MAPKHPOBOYHYKO TabIHHuKy
(MpHKpENIeHHyIo K KOpPIycy npeobpa3sosaresis) WiH Ha Kopryc npeobpasosatens.

2 [o 3akasy, npeoOpa3oBareau MOTYT OBITh H3TOTOBJIEHB! B IPYTHX €IMHMLAX M3MEPEHUH JaBICHHS,
JOMYIIEHHBIX K npuMeHeHnto B Poccuiickoit denepamu.

3 B meH10 mpeoGpasosateneit Momudukaumu AMP 4753-20 1 AMP 4753-30 npeaycMotpeH BrIOOp
eIMHHI W3MEPEHHs JaBIEHHA, AONMYIEHHBIX K mpuMeHenuio B PD. Mudopmauus o HacTpoiikax
npeobpa3zoBarens U BHIBOJA PE3YJLTATOB H3MEPEHHH B BHIODAHHOH CIMHHILI H3MEPEHHA H
COOTHOLIEHHS MEXKIY CAHHHIIAMH H3MEPEHHS yKa3aHa B PYKOBO/CTBE N0 IKCILTyaTalluH;

) akTHYECKOE 3HAYEHWE YKAa3aHO B MAcopTe M HAHECEHO HAa MapKHPOBOYHYIO TabiIHuKy
(MpUKpEIIEHHYIO K KOpITyCy npeoOpa3oBaTesis) HIH Ha KOPIyC npeobpasoBaTes.

5 [pm TemnepaType oKpyxatowlero Bozayxa ot mnoc 15 °C ao mmoc 35 °C.

8 OcHoBHAs ¥ JONOJHHUTENbHBIC MPHBEJAEHHbIC MOTPEINHOCTH M3MEPECHHH JIABICHHS CYMMHPYIOTCS
anrebpanyeckH.

) B 3aBHCHMOCTH OT HCTIONHEHNA, (PAKTHYECKHE 3HAYCHUS IPHBE/ICHBI B MACTIOPTE.

%) B 3aBHCHMOCTH OT HCIIOJIHCHNSA, (PAKTHYECKHE 3HAYCHNS HAHECCHB! HA MAPKHPOBOYHYIO TaOIHYKY
(IpHKpEIUIEHHYIO K KOpITycy npeofpa3oBaTelis) HiH Ha Kopryc npeoGpasosares.

9 Ina moauduxanuu AMP 4753-20 u AMP 4753-30.

19 AganoroBsIii BHIXOAHON CHTHAN CHIBI IIOCTOSHHOrO TOKAa MOXKET ObIThb C HAIOKCHHBIM Ha HETO
undposIM curHanom Ha 6ase HART-npotokona, wis moaudukaumn AMP 4753-20 u AMP 4753-30
B COOTBETCTBHH C 3aKa30M.

') Iudposoii mporoko:n o craHapry uaTepdeiica RS-485.

12) | ludpoBoii HHAMKATOP.
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Ipnaoxenne b

CTpyKTYypa JIOKAJILHOH N0BEPOYHOH CXeMBbl
npeobpa3oBareieii 1aBieHus (PAa3HOCTH JIABJICHHH) H3MEPHTEIbHBIX
aast moaudpukauun AMP 4753-30
¢ BITH cepimie 100 kIla no 10 MIla

Hexonssie 3TANOHBI

Paboune sranons 2 paspsia
knaccsl Toynoct ot 0,01 mo 0,025
¢ BIIX no 10 MIla
(cm. ITpuka3s Poccranaapra
ot 20.10.2022 Ne 2653)

|

3-ro paspsaaa

Pabouue raioHbl

s B
\chocpenmmuoe cnmenne‘/

N2
"
I[IpeoGpasoBaTeny AaBIeHHH
¢ BITH no 10 MIla
kiaacesl TognoctH ot 0,025 po 0,07
0,025% £ 18] £0,07%

Cpencrsa namepcHHH

I e

=
\:nocp:ncmunoe c.mmennej

\ -
[Ipeobpa3oBaTeny JaBaeHHH
¢ BITH no 10 MIla
knaccsl TogroctH ot 0,15 mo 0,50

0,15% < 18] £ 0,50%
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