®EOEPAIIBHOE ATEHTCTBO
MO TEXHUYECKOMY PETYIIMPOBAHUMIO 1 METPONOF A

CBUAETEJ/IBCTBO

06 yTBepXOeHMW TUna CpeacTB U3MepeHMit

OC.C.30.004.A Neo 38961/1

‘Cpok gencteusa go 01 HoAGpa 2024 r.

HAUMEHOBAHUWE TUITA CPEJCTB U3MEPEHUA
lpeobpasoBatenu usmepurenbHble gaBneHus u yposHa Deltapilot

N3IOTOBUTEJIb
®dupma Endress+Hauser SE+Co. KG, Nepmanus

PECUCTPALIMOHHBIN Ne 43650-10

JOKYMEHT HA IIOBEPKY
M1 43650-10

HUHTEPBAJI MEXZAY IIOBEPKAMM 3 ropa; 4 ropa - ansa npeobpa3oBarenen,
HacCTPOEHHbIX Ha BEepPXHUX npegen AuMana3oHa U3MepeHun (nNpu obGecnevyeHumn
eXerogHon KOPPEeKTUPOBKU HYNs)

CaunerenseTBO 00 YyTBEPIKICHUH TUIIA IIPOJUICHO MpukazoM DenepalbHOro areHTCTBa
0 TEXHHUYECKOMY PETYJIMPOBAHUIO U MeTposioruu ot 01 Hos6psa 2019 r. Ne 2620

Onucanne THIIA CpcacTB I/IBMCpCHI/II\/’I SBIISIETCS  00S3aTeNbHEIM IMMPHUJIOKEHHUEM
K HAaCTOAIEMY CBUACTCIIBCTRBY. e

{ X3 = Fomil
3amecTUTENh PyKoBOIUTE NS N o: bl £fo< A.B.Kynemnos
denepanbHOroO areHTCTBA : £ 8

Cepuisi CU " Ne (38733




MHMHACTEPCTBO IIPOMAIILIEHHOCTH H TOPTOB/TH
POCCHHUCKOH GEJEPAITHH

®EJEPAJIBHOE ATEHTCTBO ‘
10 TEXHAYECKOMY PEI'YAAPOBAHHIO M METPOJIOTHH

(PoccTanzapr)
MPHKA3

1 HosOps 2019 T. 2620

Mocksa

O npoaJ/IeHHH CPOKA eliCTBHA CBHAETEILCTH
00 yTBepkIeHHH THNA CPEACTB H3IMepPeHHH

Bo wucrnonHeHHe AIMHHHCTPAaTHBHOIO perjlaMeHTa IO NpefOoCTaBICHUIO
defepanbHEIM ATCHTCTBOM MO TEXHHYECKOMY PEryIHPOBaHHIO H METPOJIOrHH
TOCYNAPCTBEHHOM YCIYTH [0 YTBEPHICHHIO THIIA CTAHAAPTHBIX 00PasiioB MM THIA
CPENCTE HM3MEPEHHH, yTBepXIEHHOro mNpHkazoM @DenepansHOro —AarcHICTBa
10 TEXHHYECKOMY PETyTHPOBAHMIO M MerponoruH or 12 mosbps 2018 r. Ne 2346
(3apermcTpupoBaH B MuHHcTepcTBe  ocTHUMM  Poccmickol Denpepaliuu
8 ¢eppana 2019 1. Ne 53732) (manmee — AJMHHHCTPAaTHBHBIH perjiaMeHT),
NPpHUKa3B Balo:

1. TIpOIIUTE CPOK AEHCTBHA CBHAETENECTB (cepTU(HUKATOB) 00 yTBEPXICHH!H
THOA CPEICTB H3MEPEeHMH COTNIACHO NpPWIAraeMOMy IIEpedHIO THIIOB CPEACTB
M3MEPEHHIA Ha NTOCNEeYIOIIHE 5 JIET.

2. YrpaBieHHIO TOCYAapCTBEHHOr0 Hajg30pa M KOHTPOIA (A.M.Ky3bMuH),
oIyl «BHUMC» (A.JO.Ky3un) obecreunTs B COOTBETCTBUU
¢ AZIMHHHKCTPATHBHEIM perfiaMeHToM oQopMileHre CBHAETENBCTB Ha YTBEPKICHHbIC
THIEL CPEICTB H3MEPEHHMI ¢ ONHCAHWEM THNOB CPEJCTB M3MEpeHHH M BbIadY
HX IOPHIMYECKHAM JTHIIaM WM HHAWBHAYATbHEIM IPEATIPHHAMATEISIM.

3. KoHTpOJIb 32 HCTIONHEHHEM HACTOAMIEro MIPHKa3a OCTABIIAIO 32 COOOH.

3amecTHTENs PyKOBOAUTENA C.CTony6es

au )
MoAMHHAK ANEXTPOHHOTO AOKYMEHTE, NOANMCAHHONG 3,
XPAHHMTCA B CHCTEME 3NEKTPOHHOID IOKYMEHT0050p0Ta
DERePANEHOE ATEHTCTRO NO TEXHWHECKOMY DEFYNUPOBAHUIC U
METPONCIVK,

CRE Rt o CPRIPRBLIIKATE 20

Ceprudwkar: O0E1036EE32711E880ESEN071BFCSDD276
KoMy ssigan: MomyGes Cepred Cepreesnd
Lﬂa‘icrsu‘rum: ¢ 08.11.2018 po 08.11.2019




OEONEPAJIbBHOE ATEHTCTBO
Mo TEXHUYECKOMY PETYITMPOBAHUIO N METPOINOIKA

CBUETEJBCTBO

06 yTBepXAeHUn Tuna CpencTB U3MepeHui

DE.C.30.004.A Ne 38961/1

Cpok aeicteus no 28 anpens 2020 r.

HAUMEHOBAHUE THUIIA CPEJICTB U3MEPEHUH 7
MpeobpasoBaTenu usmeputensHsie gaBneHus u ypoeHs Deltapilot

H3I'OTOBUTEJIb
®upma Endress+Hauser SE+Co. KG, NepmaHus

PETMCTPALIMOHHDBIN Ne 43650-10

JOKYMEHT HA IIOBEPKY
MIT 43650-10

MHTEPBAJI MEXIY TOBEPKAMU 3 roga; 4 roga - ana npeobpasoBarenen,
HacTPOEHHbLIX Ha BEepPXHMI npeaesn AvanasoHa usMepeHuu (npu obecnevyeHum
eXeroaHown KOpPPEeKTUPOBKU HyJIS) :

CBunerenscTBO 00 YTBEpXKJICHUM TUma mepeodopMiieHo mpukazom DeaepanbHOro

arcHTCTBA MO TEXHUYECKOMY DPETYIUpPOBAHUIO U METpoioruu ot 25 anpens 2018 r.
Ne 803 ' :

Onucanne THIA CpCACTB I/I3MepeHI/Iﬁ ABJEACTCA SI3ATEINRHBIM - IIPHIIOKEHMEM
K HACTOAIIEMY CBUACTCIBCTBY. :

3amectutens PykoBoaurens : oo Ve ~ C.C.I'onyGeB
@enepanbHOTO areHTCTRA ' : N

OS5 2018k

Cepws CU Ne 041506




[Ipunoxenue k ceuneTenseTBy Ne 38961/1 JInet Ne 1
00 YTBEPXKAECHUHU TUIIA CPEJICTB U3MEPEHUIA Bceero nuctos 7

OIMUCAHUE TUIIA CPEJCTBA U3MEPEHUN

IIpeobpasosaTenu u3MepuTeNnbHbIe NaBlIeHUs U ypoBHs Deltapilot

Ha3sna4deHnue cpeacTsa usmepenmii

[IpeobpasoBarenn u3mepuTenbHBle naBieHus 1 ypoBHs Deltapilot (nanee - npeobpasoparenn)
MpeTHa3HAYEHB! IS HEPEPBIBHOIO NpeoOpa3oBaHms 3HAYCHUSI U3MEPSIEMOTO apaMeTpa - JaBJICHH
JMOOBIX KUAKOCTER MITM ACT B YHHUMHIMPOBAHHEIH aHATOTOBBIM TOKOBBINA MM B IU(POBbIE CHTHAJIEI.
Kpowme Toro, npeobpasoparenu, B 3aBUCUMOCTH OT MOJENH U MOAU(UKALIMU, MOTYT HCIIONB30BATHCS
JU1sl K3MEPEHUsI CBA3aHHBIX C JABJIEHUEM BEJIMYUH: YPOBHS U IJIOTHOCTH YKUIKOCTH.

OnucaHue cpeAcTBa N3MepeHH

[IpeobpazoBatenn Deltapilot BMeIOT OQHOKAMEPHOE HCIIOJHEHUE KOPITYCa, BbINYCKAIOTCH
B IBYX HCIONHeHUsX - M u S. Deitapilot M, B oTiuune ot Deltapilot S, He UMeeT BEIXOIHBIX CHTHAIOB
Profibus PA 1 FOUNDATION Fieldbus.

[Tonyyenre uadopmanuu 00 W3MEpEeHHOM 3HAYEHHMH BO3MOXXHO B BHZe MHAMKaumuu Ha KK
AUcCIIee, YCTaHABIMBAEMOM I[10 3aKa3y Ha IIEPEHOCHOM IYyJbTE IUCTAHIHOHHOTO YIIpaBlIeHHs
(xommyHUKartope) uinH Ha [1K.

IIpeobpasosarenu Deltapilot cOCTOST U3 MEKTPOHHOTO MOAYJIS, KOPHNYCA M YyBCTBUTEIHHOTO
3JIEMEHTa, BBINOJHEHHOrO 10 3amareHToBaHHOM TexHosorun «CONTITE» (condensation-free,
watertight), HMCKIIOYAlOmEro IPOHHKHOBEHHE BJarM BHYTPh UYBCTBUTENBHOTO 3JIEMEHTAa MpH
BO3HHKHOBEHMH KOHAEHCaTa. B 3aBHCHMOCTH OT MoJenH, npeobpa3oBaTellb MOXKET UMETh KOMIIAKTHOE
(FMB50/70) unu paspmenbHOE HCIONHEHHE (MOTPYXHOrO THIIA), NPUYEM YYBCTBHTENIBHBIA 3JIEMEHT
MOXET pacnoJiaraThCs Ha KOHIIE ecTKoro crepxHs (FMBS51) wiu rubkoro tpoca (FMB52/53).

Msmepsemoe naBieHue, IOJaBaeMOe BO BXOJHYK Kamepy Ipeo0pa3soBaTens. BbI3bIBAET
nehopManuIO H3MEPUTENBHOM MeMOpaHBI, YTO, B CBOK OYEPE[db. NPHUBOAMT K aedopMaliy
TEH30PE3UCTOPOB M pa3balaHCHPOBKE U3MEPUTENILHOTO MocTa. PasbanaHc HaNpsiKeHWH ¢ MOMOIIBIO
SJIEKTPOHHOH CXeMbl Ipeobpasyercsi B YHUQUIMPOBAHHBIM TOKOBBIM CHIHajd BelMYMHON OT 4
no 20mA, wactoTHO-MonynupoBaHHbli (HART-npotokon) wumu uwmdposoit (Profibus PA
FOUNDATION Fieldbus). brarogapst HaTH4YHIO TEMIIEPATYPHOT'O CEHCOPA B U3MEPHUTENBHOM SUeiKe,
KOHTPOJUPYIOIIEr0 TEMIIEPATYPY 3allONHIIOMENR XHIKOCTH, 3JEKTPOHHAS cXeMma npeobpazoBarels
MPOU3BOAUT HEOOXOAMMYIO KOMIICHCAIIMIO, yMEHbBIIas TEM CaMbIM NOIPELIHOCTh HM3MEPEHHI.
OpuruHasbHas KOHCTPYKIMS U3MEPUTEIBHOM SUEHKH [O3BOJISET 3HAUUTENBLHO YBEIUYHTh YCTONUMBOCTD
M3MEPUTENLHBIX IpeobpazoBaTeneit K Ieperpy3kam, MpPeBhIMIAIONAM HOMHHAILHOE 3HAYEHHE
nasnenus 1o 20-ti pa3. Membpana H3roTOBIEHA M3 XHMHYECKH-CTONMKOro martepuana Hastelloy C.
[lo jmomoMHMTENBHOMY 3aKa3y MOTYT OBITH IIOCTAB/IEHbI MeMOpaHbl C 30J0TBIM ITIOKPBITHEM
U ¢ 100aBIEHUEM POJUS WK IIJIATHHEL.

IIpeobpazosarenu Deltapilot oTHOCATCS K «MHTEIIEKTYaIbHBIMY NTPe00pa3oBaTeNsM U UMEIOT
crneaytoiue G yHKIMY:

- CaMOJMAarHOCTHKA CEHCOpa M IEKTPOHUKH;

- JUCTaHIMOHHAsd NepeHacTpolka [AWama3OHOB M3MEPEHHN, a TaKKE WCIOMb30BaHUE
BHYTPEHHHUX WJIM BHELIHUX KJIABHMII HACTPONKH;

- nepefaya wMHpOpManuMd 00 H3MepseMOM JaBJE€HUM Ha JpPYrde H3MEPUTENIbHEIE
HJIH YIIpaBlsiolve cuctemsl win Ha I1K;

- IPEICTABIICHUE PE3YIHTATOB U3MEPEHHH B TIOOBIX EANHHUIIAX H3MEPSIEMBIX N1apaMETPOB.

I[IpeobpaszoBaTen MOTYT H3TOTaBIUBATHCS B IPOCTOM M B3PBIBO3AIIMILEHHOM HCIIONHEHHH EX ia.

IIpeoOpazosarenu Deltapilot MOryT MpuUMEHSTBCS B pa3fIMYHBIX OTPACIAX MPOMBIIIEHHOCTH
(B TOM wuyuclae B THIEBOH IPOMBIIUIEHHOCTH) B CHCTEMaxX YIPaBIEHHS TEXHOJOTHYECKUMH
TPOLIECCAMH, IIPK YYETHO-PACUYETHBIX OlEpaLlUsX, a TAKXKE B ABTOHOMHOM PEXKUME.



JIuct Ne 2
Bcero muctos 7

FMB51 FMB52 FMBS53

Pucynok 1 - @ororpadus obimero Buaa cpefcTBa U3MEPEHUH

IIporpaMmnuoe obecniedenne

[IporpaMMHOe obecniedeHre mpeoOpa3oBaTeneil H3MEpUTEIBLHBIX JaBleHns u ypoBHs Deltapilot
cocToMT M3 IByX uacteit Firmware m Software. Firmware - MeTpomoruyecku 3HaYMMas 4YacTh
nporpaMMHOro obfecnedenus. Software - MeTpolOrM4eckH He 3Ha4MMas dYacTh [POrpPaMMHOIO
ofecrieyeHHs, ONpENCNAIONas pa3IMIHbIE MPOTOKOJNB IM(PPOBOH KOMMYHHKAIMH, a TakKkKe
COBMECTHMOCTh C CE€pPBHCHBIMH mMporpammamu. Jloctynm x nudpoBomy uaeHTHuKaTopy Firmware
(KOHTPOJIBHOH CyMMe) HEBO3MOJKEH.

Howmep Bepcun nporpaMmmHoro obecredeHus uMeer cTpykrypy X.Y.Z, roe:

X - upeHTHUKaHOHHEIH HOMep firmware;

Y - uneHTHGUKAIIMOHHEIA HOMEp TeKy1ei Bepcuu software (ot 00 1o 99) - xapakrepu3yromuit
GYHKITMOHATBHOCTh IpeoOpa3oBarens (pa3audHbIe IPOTOKOJIBI MUPPOBOH KOMMYHHKALIHH, a TaKoKe
COBMECTHMOCTH C CEpBUCHBIMH IIPOTpaMMaMH );

Z - cmyxeOHbIM HIeHTH(GUKAIMOHHBIN HOMEp (HApPHUMEDP, VIS YCOBEPINCHCTBOBAHHUS WIIH
ycTpaHeHHs HetouHocTed (bugs tracing)) - He BiMseT Ha (QYHKIIMOHAIBHOCThP H METPOJIOTHUCCKHE
XapaKTEpUCTHKH npubopa.

HanmeHoBaHMe mporpaMMmHOro obecredeHHs OTOOpakacTcsl Ha MUCIUICEC IIpUOOpa IpH €ro
BKJTIOYEHHUH (KaK HEaKTUBHOE, HE MOJISKAIIee N3MEHEHHIO).

B mnpeobpazoBaTenix H3MepHTENbHBIE MaBIeHMI H ypoBHA Deltapilot KOHCTPYKTHBHO
TIPelyCMOTPEHO HATHYME MEPEKIIOUaTeN 1 (PUCYHOK 2), paclookKeHHOro BHYTPH Kopmyca. JIroGoe
HU3MEHEHME HAaCTPOEK BO3MOXHO TOJBKO TOI/A, KOTAa IIEPEeKFoYaTe]lb HMMEET COCTOSHHUC
"Brmouer"(“on”). JlocTynn K HacTpoMKaM OCYINECTBISIETCS Yepe3 MEHIO ¢ IIOMOINBIO CIIEIHATIBHOIO
napoii. Ilocine BHeceHHMS H3MEHEHHH B HACTPOMKHM MEpeKIIOYaTeNhb IEPEBOAST B COCTOSHHE
"Bremumrouen" (“off™).
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Pucynox 2 - Tlepeximouares AULA 3aIATEL OT HECAHKIIHOHUPOBAHHOTO JOCTyMNa K HaCTpoHKaMm
npeobpasoBaresieit faBleHHs | ypoBHs Deltapilot

Jiis npumeHeHus npeobpa3oBarells JaBieHHS H yposHs Deltapilot B yderno-pacuernsx
OllCpallMiX MePEKIIOUaTe D ?  saxnempaercs MapKoOH MOBEPHTENs, TaKXKe KOHCTPYKTHBHO
TIPENyCMOTPEHO IITOMOMPOBaHKE KOPIyCa IIOMOaMK Ha/I30pHOI0 OpraHa (PHCYHOK 3).

Pucynok 3 - Cxema ITOMOUpOBaHHS KopIyca npeobpazoBarens naBjeHus U ypoBus Deltapilot

Unenrnpukaunonnsie nanme TIPOrpaMMHOro  obecredenns npeobpasoBateriell nasienus
1 ypoBus Deltapilot npusesens: 8 Ta6mmme 1.
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[abnuua 1
WnenTudukanuosnble JaHHblE (IPU3HAKH) 3HaueHue

1 2
WUnestudukannonnoe HauMeHoBanue 110

Pressure S-platform HART
Pressure S-platform FF
Pressure S-platform PA
Pressure M-platform HART
Pressure M-platform FF
Pressure M-platform PA

Howmep Bepcun (mpentudukanronssii Homep) [10

02.yy.zz
04.yy.zz
04.yy.zz
0l.yy.zz
Ol.yy.zz
0l.yy.zz

Iu¢posoii unentudukarop 110

HET NOCTYIIa AJid OT06pa)KeHI/I$I
HET JOCTYIIa AJid OTO6pa)KCHI/I$I
HET JOCTyTa ajid 0To6pa>1<em/m
HECT AOCTYyIIa OJIsk OTO6pa)KeHI/I$I
HET NOCTYIIa AJIsd OT06pa)KCHI/Iﬂ
HET JOCTYIA AJIsA 0T06pa)KCHPI$I

[I0 wumeer ypoBeHb 3amMThl "BBICOKMI" OT HENpeaHaMEpPEHHBIX U MpeIHAMEPEHHBIX
u3MeHenu# cornacHo P 50.2.077 - 2014.
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3HAK YTBEPKAECHHS THIIA

Jluct Ne 6
Beero nucros 7

HAHOCHTCSL Ha KOPIIYC IpuGOpa METOJIOM HAKICHKM M HA TUTYJNbHBIE JHUCTHI SKCIUTyaTAallHOHHOH
JIOKYMEHTAIUK TAnorpadhckuM cocodoMm.

KoMIJIeKTHOCTL cpefcTBa H3MEPEeHH
KOMIIEKTHOCTS IpubopoB MpeAcTaBiena B Tabanue 3.

Tabnuna 3
Haumenosanue Obo3HayeHue Kon-go | [lpnmeyanue
I peo6pasoBaTes FMBS50,FMB51, FMB52, FMB53, B
FMB70 1 COOTBETCTBUU
NABJIEHUS ¥ YPOBHSA
C 3aKa30M
2 KoMITJIEKT MOHTaXHBIX
IpUHaIEKHOCTEH: 71125862, 7111421%*, 7110764*
- MOHTaXXHBIN 71102216, 52024612
KOMILIEKT
- npuBapHEe 606bmukH | 7111417*, 7111420%, 711 1416%,
52006262, 5201017*, 52024469
- NIpUBapHbIE QIIaHLbI 52002041, 52011899
- KabeNIbHBIN pa3beM 71114212, 52005984, 52020762
- kabenpb 52010285, 7104388*, 71070738
- xabenbHBIH CAIBHUK 52002449, 710927** 52006263,
5202076* B
- KOpIyc 7104226*, 52020440, 71020596 COOTBETCTBHHU
- KpBIIIKa KOopIyca 5202700*, 520282**, 7109270%, C 3aKa3oM

- MOZYJIb ANIEKTPOHMKH

- YIUIOTHEHHE

- CEHCOpHas 4acTh

- MOAYTb TaMATH

- JHUCILIEU

- MOHTaXHBIHI
KPOHIUTEHH

- UCTOYHHUK MTUTAHUS
RNB130. RNS221

520204**, 71002774, 7100281%,
71206965

71103406, 7102635*, 7107182%,
71196092, 7126393*

71100719, 52028179, 52023572
71026357, 7110845*

52027785

71091670, 71002865

52010869

51009882, 51002375

3 PyxoBoacTBO
[0 DKCILyaTalyuy
Ha OyMaKHOM HOCHTECIIE

4 PykKOBOACTBO
I10 KCILTyaTaluu
Ha KOMIIAKT-JHCKE

5 MeTonuKa IOBEPKH

6 [lacnopt
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ddoBepka
ocymectsisercs mo goxkymeHty MII 43650-10 «IlpeobpazoBaTend U3MEPUTENBHBIE NaBICHUS
u ypoBHs Deltapilot npousBoxctBa ¢upmel «EndresstHauser GmbH+Co.KG» I'epmanns»,
yreepxxaearomy I'TIA CU OI'YIT «k BHUMMC» 25.02.2010 .

OCHOBHBIE CpeCTBa MOBEPKH IPUBEAEHB! B Tabmmue 4.

Tabnuua 4 -

| CpencTBO M3MepeHH it Tun
['py30nopIHEBBIE MAHOMETPBI MII-2,5; MI1-6; MII-60; MII-600 | u 2 paspsna
3aJaTUNKH JaBICHUS Bo3nyx-1600; Boznyx-2,5; Bozayx-6,3
BonpTMeETp 3TaIOHHBIHA Ki1acca TOUHOCTH
ne ke 0,02; conpoTurieHue 10 3 kKOMm;

JlonyckaeTcsl MpUMEHEHHE aHATOTHYHBIX CPEACTB IOBEPKH, OOCCHNEUMBAIOLIKMX OIpEaeIeHUE
METPOJIOTHYECKMX XapaKTepucTHK nosepsieMbix CH ¢ TpeOyeMok TOUYHOCTBIO.
3HaK OBEPKH HAHOCUTCS B NACIOPT U (MJIM) Ha CBUIETEIBCTBO O NMOBEPKE.

Crenenusi 0 MeToAUKAX (METOAAX) H3IMEPEHHI
MPUBENIEHBI B 3KCILTyaTallHOHHOM JOKYMEHTE.

HopMaTHBHBIE B TeXHHYECKHE JOKYMEHTb], yCTAHAB/IMBAIOILHE TPeOoBaHUA K NpeodpasoBareasam
H3MEPHUTENLHBLIM JaBaeHus u yposHs Deltapilot

[Tyonukamuss MOK 60770 «MeToabl BBIp@KEHMs  XapaKTEPUCTHK  M3MEPHUTEIBHBIX
npeobpaszoBarenieil MPOMBIIUIEHHOTO IPUMEHEHHS

Texnuyeckas noxymentarus pupmbl «Endress+Hauser GmbH+Co.KG», I'epmanns

Hsrorosurtenn
®upma Endress+Hauser SE+Co. KG, I'epmanns
Anpec: Haupstrasse 1, D-79689 Maulburg, Germany

JagBUTEND
000 «Iugpecct+Xayszep»
Anpec: 117105, r. Mocksa, Bapmasckoe moccee, 4. 35, ¢rp.1
Ten./baxc:+7 (495) 783-28-50/783-28-55

HcnbiTaTe/IbHBIA LEHTP

'l CU depepanbHOe TOCYyJapCTBEHHOE YHUTApHOE MPEANIpUATHE «BCepoCCHACKMN HayIHO-
HCCIeoBaTeNbCKUM HHCTUTYT MeTponiorudeckoi ciyx6sm (I'IJU CU OI'YIT « BHUMUMC»)

Anpec: 119361, r. Mocksa, yi. O3epras, 1. 46

Ten./daxc: (495)437-55-77 / 437-56-66

E-mail: office@vniims.ru; Web-caiiT: www.vniims.ru
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Hacrosimas pexoMeHnanus pacnpocTpasseTcs Ha Ipeo6pa3oBaTelll H3MEPHTEIbHEIE aBIIe-
Hus 1 ypoHs Deltapilot (nanee - npeobpazosarenn), BhILyCKaeMble IO TEXHHUECKOH JOKYMEHTAIHH
¢upmer «Endress+Hauser GmbH+Co0.KGy, I'epmanus, 1 yeTaHaBimBaer METOIUKY NEPBUYHOM U I1e-
projmIecKoi moBepox npeobpasosareneit H3MEPUTENBHEIX IaBleHus u ypops Deltapilot.

IIpeoGpasoarenn u3MepuTenbHEIe NaBnenus U yposHs Deltapilot (nanee — npeobpa3zoBarenn)
IpeHA3HAYEHBI UL HEMPEPHIBHOTO NPe0OpasoBaHys 3HAYCHHUS H3MEPSEMOTO IapaMeTpa — NaBIeHUS
JHOOBIX JXHIKOCTEH MM AcT B YHU(HIIMPOBAHHEIN aHATOTOBBIM TOKOBBIH MM B (P pOBEIE CHTHATIEL.
Kpome Toro, npeoGpasoparens, B 3aBHCEMOCTH OT MOJIENH H MOAH(bHKAIAY, MOTYT HCIIOJIb30BaTLCS
AL H3MEPEHHUS CBA3AHHBIX C JaBJIEHHEM BEMWYHH; YPOBHA M IFIOTHOCTH YXHAIKOCTH.

IIpeobpasosatemm Deltapilot MOTyT IPEMEHATECS B Pa3sTHUYHBIX OTPACIIX IIPOMBIIIIEHHOCTH (B

TOM 9HCIIC B MUINEBOH MPOMBIIIICHHOCTH) B CHCTEMAX YIPABJICHHS TEXHOIOTHYECKHMH IIPOLECCAMH,
HPH y4€THO-PaCUYCTHBIX ONIEPALIUIX, 4 TAIOKEe B ABTOHOMHOM PEXHME.

MeXnoBepoYHBIiA HHTEPBAI:
- 4 ronia juis npeo6pasosareneit Deltapilot, HacTpoeHHBIX Ha BepXHUI IIpeJieNl Irana3zoHa u3Me-
peHus IpH 00eCTIeYEHHH €XETOIHON KOPPEKTHPOBKY HYJIA;
- 3 rofia 171 OCTaNbHEIX IpeobpaszoBaremncit

1. OIIEPAIINH IIOBEPKH

1.1. Tlpu nipoBeieHMHM IIEPBUYHOR ¥ EPUOTMIECKOH TTOBEPOK AOJDKHBI GBITH BBIIOMHEHEI ClIe-

IYIOIHE OTECPAIlHH:
Bremmnwuii ocmotp - 11.5.1.
Omnpoboranmne - 11.5.2.
Omnpenenenre OCHOBHOM MOTPEIIHOCTH MPeoOpazoBaTeNs - I.5.3.
Omnpenenenne BapHayy BEIXOIHOIO CHTHAA PeoOpa3oBaTes - 1.5.4.

2. CPEJACTBA IIOBEPKHA

2.1. Ilpy ipOBeAEHNH IIOBEPKY IPUMEHSIOT CPEACTBA, YKa3aHHEIC B TabIL 1.

Tadauma 1

HaumeHnoBaHHe cpeJcTBa IOBEPKH B 0603Ha-
genuda HT/l Ha cpeacTBa nosepkn

OcHoBHBIE METPOJOTHYIECCKHE H TEXHHUIECKHE
XapaKTEPHCTHKH

Manomertp abcomotroro gasnenns MITA-15

IIpenensr abcomoTHOM HOMycKaeMOl OCHOBHOIH
norpemnocty, (I1a):

16,65 Ila B quamazone 0...20 xI1a;

*13,3 Ila B quanazone 20...133 I1a;

Ilpenen oTHOCHTENBHOM NOITyCcKaeMOM
OCHOBHOM nmorpemHocTH,(%):

10,01% oT nelicTBUTENBHOTO 3HAYCHHUS
HA3MEPSEMOTO JJaBJICHHS

B nuanasoHe: 133 kI1a...400 kI1a;

Muxpomaromerp MKM-4

Kmnacc Toumoctu 0,01.
Juanazon usmepenwii 0,1...4,0 xI1a;

Muxkpomanomerp MKB-250

ITpenensr namepennii 0...2,5 kI1a.
AbcomoTHas norpemsocts 10,5 Ia;




ManomeTp rpy3onopmueBoi MII-2.5

IIpenen OTHOCUTENEHOM IOMYCKAaeMOH OCHOBHOM
norpemHocty: £0,01%
B Auanasone uaMepenwuii 25 klla...0,25 Mlla;

ManosakyymeTp rpyzomnopuraesoii MBII-2,5 o
I'OCT 8291-83

[penensr uzsMepeHuit H30BITOYHOTO JABICHUS
0...0,25 MPa; B T.4.

BakyyMeTpudeckoro gasnenus 0...0,1 MPa;
IpeJieN JOILyCKaeMO#i OCHOBHOM NOTPEINHOCTH
+0,05 %

ManomeTtp rpysonopmuesoi MII-6 I paspsana

Ipenen nomyckaeMoit OCHOBHOH IMOrpeITHOCTH
(£0,02; £0,01)%
B quanazone uamepenuit 0,06...0,6 Mlla

ManowmeTp rpy3zonopmueBo MII-60 I paspsna

[Tpenen momyckaeMoi OCHOBHOH ITOTrPEIIHOCTH
(£0,02; £0,01)%
B tuanazoHe usMmepenuit 0,6...6 Mlla

Manomerp rpy3onopmaesoit MII-600 I paspsna

IIpenen nomyckaemoi OCHOBHOM HOTPEIIHOCTH:
(£0,02; +0,01)%
B JUanazone mamepenui 6...60 Mlla

ABTOMATH3HPOBAHHEIH 331aTINK U3OBITOYHOTO
nmaBneHus "Bo3ayx-1600"

IMpenens namepenwnii: 0,010...16000 xIla
IIpenensr nonyckaeMoil OCHOBHOM OTHOCHTEINb-
HOH IOTPEIHOCTH:

(0,02%; +0,01)% (B 3aB. OT MOJIEJIN)

ABTOMATH3MPOBaHHBIHA 331aTIHK U3OBITOTHOTO
napnenns "Bo3gyx-1,6"

Bepxuue mpenenst usmepenuit 1...160 xIla: npe-
JISJIBI TOIYyCKaeMOH OCHOBHOM

OTHOCHUTEIFHON MOTPEIMTHOCTH

(£0,02%; £0,01)%;

ABTOMaTH3UPOBAHHBIH 33aTIMK U30EITOYHOTO
nmapinenus "Bo3nyx-2,5"

Bepxuwue npenens uameperui 25...250 klla:
IpeAensl J0IMyCKaeMO# OCHOBHOM
OTHOCHTEJIEHOM OTPEITHOCTH

+0,02%; +0,01 %

ABTOMaTH3HPOBAHHEIH 331aTUHK H30BITOYHOTO
napitenus "Bo3nyx-6,3"

Bepxuwue npenens! uaMeperuit 63..630 xIla:
TpeIeNsl J0ITycKaeMoH OCHOBHOM
otHocuTeNbHOM morpemHocTh +0,02%

bapometrp M 67

[penens mamepenuii: 610-900 MM pr. CT.
[TorpemHocts u3mepennii £0,8 MM pT. CT.

Bakyymerp temnosnexrpudeckuii BTb-1

[1penens! u3MEpeHUA:
0,002...750 MM pT. CT.

O6pasmoBas katymka cornporusierus P 331

Kitacc Tournoctu 0,005.
Conpotusnerue 100 Om

Marasun conpotusieHuii P 33
no I'OCT 23737-79

Knacc Tounoctu 0,2.
Conpotusnenne 10 99 999,9 Om

Marasun conporusienuii P 4831

Kuace Touroctu 0,02/2*10-6
Comportusnerue g0 111 111,1 Om

Iudposoit BomsT™eTp I 1516

Kunacc Tounoctu 0,015.
Bepxnwuif npenen uamepenuii 5 B

TMoTeHIHOMeTp mMOCTOSTHHOTO ToKa P 363-1

Knacc Tounoctu 0,001.
Bepxuwuit nmpeaen uzmeperuii 2,121111 B

Boasr™merp yausepcansubii 11131

IMpenen gomyckaeMo# OCHOBHOM IOIPENTHOCTH
+0,015%

HcTounuk noctosHuoro toxka b5-8

Haub6onsinee 3Hauenne Hanpspkerus 50 B.




JlonyckaeMble OTKIOHCHHS:
10,5% OT yCTaHOBIEHHOTO 3HAYECHHUS

TepMomeTp pTyTHBI! CTEKISHHEIA Taboparop-
Hei o 'OCT 215-73

IIpenen uamepenwnit 0-55° C.
Uena nenenns mxaner 0,1° C.
[Ipenen nonyckaemoii morpemuocta +0,2° C

Manomerp MTU u Bakyymmerp BTH g tou-
HBEIX M3MEpEHMH. PazemmTensHbni cocy .
CransHol 6a/UT0H MO M CpeHENR EMKOCTH 110
I'OCT 949-73 ¢ ra3zoo6pa3HBIM TEXHHIECKHM
asoroM 1o I'OCT 9293-74

Knacce Tournocti 0,6 1 1.

Ipenenst namepennit
ot 0...0,1 10 0...160 MIla

I'azoBsmi 6asnonHbL peaykrop mo I'OCT 6268-
78

3anopHbIe uronbyarsie BeHTw 1o 'OCT
23230-78

2.2. JranoHsl, IPUMEHAEMBIE IIPH TTOBEPKE, JOJDKHEI OBITH HOBEPEHBI K IMETH JNEHCTBYIONIHE
CBHICTENBCTBA O OBEPKe. BemoMoraTenbHbIe cpeicTBa H3MEPEHH JODKHEI IMETH JEHCTBYIOmEe
CBHJIETENILCTBO O IMOBEPKE MIIH KIIEHMO, yIOCTOBEPSIOIIEE €€ MPOBENCHHUE,

2.3. lomyckaeTcs NPEMEHATH CPEJICTBA OBEPKH, HE IIPEIyCMOTPEHHBIE IEPEYHEM, IIPHBEICH-
HBIM B Tab1.1, IpH ycnoBum obecrieYeHnst HMH XapakTEPUCTHK HE XyKe IPHBEASHHEIX B Tabmmne].

3. TPEBOBAHUA BE3OITACHOCTH

3.1. Tlpu nposeeHny NOBEPKH AOJDKHEI GBITH COGIIOAEHE! TPeGOBaHHMS 6E30IIACHOCTH 110 pa-
6ote ¢ mpubopamu 11 H3MEPEHHH AaBICHUS H C 3IEKTPOU3MEPHTENLHBIME IPHOOPaMH, a TAKXKE Tpe-
OoBaHms 110 6€30IaCHOCTH SKCILTyaTaluH IPUMEHIEMBIX CPEICTB IOBEPKY, yKa3anHsX B HTJI Ha oTH

CpenCTRa.

4. YCJIOBUSA IIOBEPKH U ITOJAT'OTOBKA K HE

4.1. IIpm nmpoBeAeHNH NOBEPKH JAOJDKHBI OBITH COBIIOAEHBI CAEAYIONIUE YCIOBHU:

1. Temneparypa oxpyxaromero Bo3ayxa, C:

2. OTHOCHTENBHAS BIAXXHOCTH OKPYXKAIOIIETO BO3AyXa, %:

2012
30... 80

3. JlaBneHne B NOMEINECHHH, T€ IPOBOMAT MOBEPKY, (Haee — atMochepHOe JaBIeHHE)

Klla (MM pt.cT.):
4. HanpsoxeHre MATaHUS IIOCTOSHHOI'O TOKa, B:

84...106,7 (630...800)
9.424

(B COOTBETCTBHY C MHCTPYKIHEH 10 SKCILTYATAIMH)
5. ConpoTHBjieHHe HArpy3KW, BKJIIOYas STAJOHHOE CONPOTHBIICHHE, HE JOJDKHO IIPEBHINATE 3HAYE-
HHM, YKa3aHHBIX B PYKOBOJICTBE IIO 3KCIUTyaTamyy.

PaGouas cpena uis mpeobpazopateneil ¢ BepxHuMHE Ipezenamu 1o 2,5 MIla BkouuTensHo -
BO3yX MJIM HEWTpaJIbHBIH ra3, Gonee 2,5 MIla - sXHIKOCTh; HOMYCKAETCS HCIOIB30BATE KHIKOCTh
IIpH TIOBEpKe Npeobpa3oBareniell ¢ BEpXHAMHE IpeenaMu u3Mepenuit ot 0,4 mo 2,5 MIla npH ycaoBHH
obecredeHNs TIMATENLHOTO 3aOIHECHUS CHCTEMBI XXHKOCTBIO.

JomyckaeTcs HCIONB30BaTh BO3AYX HIIH HEUTPaIbHEIA ra3 Mpu MoBepKe mpeobpasoparenei
JaBJICHHA ¢ BEpXHMMHU Ipejenamu usmepennit 6onee 0,25 MIla nipu ycnosun obecriedenss COOTBET-
CTBYIOMIMX IIpaBHJI 6€30IIaCHOCTH.

Konebanua nasienus OKpys>KarolIero Bo3yxa, BUOpaIus, TpACKa, YAaphl, HAKJIOHBI B MATHHT-
HEIE ITOJIA, KPOME 3€MHOT0, BIIMSIOIIHE Ha paboTy peobpa3oBareis, JOJDKHBI OTCYTCTBOBATE.




WmMnynecHy1o IMHEIO, Yepe3 KOTOPYIO MOJAI0T H3MEPAEMOE NaBJICHHE, IOMYCKAETCS COeH-
HATB C ZOMOIHUTEIFHBIME €EMKOCTAMM, BMECTHMOCTD KaX0H U3 KOTOPBIX JODKHA HAXOIUTHCS B
npenenax ot 1 go 50 muTpoB.

ITynbcamys HanpsHkeHHUs He JOIDKHA NpeBHIIIaTh + 0,5% 3HaueHHs HANPSKSHHS IMTAHuUS,

1Ipu noBepke npeoGpasoBartenelt pasHOCTH JaBICHMS 3HAYECHHE H3MEPSEMOTO TIapaMeTpa yc-
TaHaB/IXBAIOT IIPY COOOIICHAN MUHYCOBO KaMepsI ¢ aTMOchepoil U IoJjade COOTBETCTBYIOLIETO H3-
OBITOYHOrO JABJICHMS B ILTIOCOBYIO Kamepy IpeobpasoBarelst pa3HOCTH nasnieruit. [Ipu mosepke mpe-
obpasoBarenei 3THX BUIOB Ha MaJIbIe IIPEIeIibl H3MEPEHHMI B CIIyYasx, KOTa 3TO IO3BOJSIOT KOHCT-
PYKIIHH NOBepsieMOro 1peo6pasoBaTess H 3TAlOHA, BIHIHAE H3MEHEHHH NABICHHS OKPYKAIOMETO
BO3/(yXa MOXeT OBITh CYINECTBEHHO YMEHBIIECHO, ECITH KaMepEI TOBEPSIEMOT0 Peo6pa3oBaTessl ¥ 3Ta-
JIOHA, COSIUHSIIOIIUECS ¢ aTMOCHEPOH, CIelyeT COeIMHATE MeXIy coboi. [Ipn HCIOIBE30BaHUH B Ka-
9ECTBE TAIOHOB 3371aTIMKOB C OMIOPHEBIM JABJICHHEM CIIEIYET I0/1aBaTh B MUHYCOBYIO KaMepy OIIOp-
HOE JIaBJICHHE.

4.2. Ilepen NpoBeNeHNEM IOBEPKHU TOJIKHEI ObITH BHINOIHEHE CIIEAYIONIHE TOATOTOBUTENBHEIE
paboThr:

- ipeoOpazoBaTeny JOJDKHBI ObITh BEIICPXKAHE! IPH TEMIIEPAType, yKa3aHHOMH B 1.4.1, He Me-
Hee 3 gac.

- BBIZIEPKKA IIpeoOpa3oBaTens nepe]] HadaloM MCIBITAHMM 1T0C/Ie BKIIIOYECHHS IIUTAHNS JOJDK-
Ha OBITH He MeHee 0,5 u;

- peoGpa3oBaTeNy JOJKHEL GBITH YCTAHOBIEHE! B paboyee [OT0KEHHE C COBIIONCHAEM YKa-
3aHHM PYKOBOJCTBA IIO SKCILTyaTallHH,

- CHCTEMa, COCTOSIIAST U3 COSAMHUTEIILHBIX JIMHAMH, 3TAJIOHA ¥ BCIIOMOTATENBHAIX CPEJICTB I
3a/laHus ¥ [epejady H3MEPSIEMOro IIapaMeTpa JOKHA OBITh IPOBEPeHA HA TEPMETHYHOCTE B COOT-
BercTBUH ¢ n.4.2.1 - 4.2.4.

4.2.1. TlpoBepka repMETHIHOCTH CHCTEMBI IS HOBEPKH Npeo0pasoBareieii JapIeHus, pasHO-
CTH MaBIICHUM, pa3spe:XeHus ¢ BEpXHUMH IpezenaMu usmepenuii menee 100 xITa, abcomoTHoro nas-
NIEHHs C BEpXHUMH Ipefietamu u3Mepenus 6onee 0,25 MIla npuBoauTcs npy 3HAYECHHIX JABJICHHS
WU paspexeHus, paBHBIX BEPXHEMY IIPE/IeIly H3MEPEHUH IOBEPSIEMOro mpeobpasoBaTes.

IIpoBepKy repMETHIHOCTH CHCTEMBI JULT TOBEPKH IIpe0oOpasoBaTesel NaBleHHI-PaspesKeH s
IIPOBOJIAT IIPH JABJICHUH, pABHOM BEPXHEMY IIPEACIy H3MEPEHHH M30BITOUHOrO JaBIICHU.

IIpoBepKy repMETHYHOCTH CHCTEMEI JULT IOBEPKH IIpeoOpa3oBaTeneil pa3pekeHus ¢ BEPXHIM
npeznenoM usmepenui 100 xIla mpoBoxsar npu paspexenud, papaoM 0,9 - 0,95 3gaueHus atmochep-
HOTO JIaBJICHHS.

IIpumeuanue: Ilposepky 2epmemuunocmu cucmemvl 03 noéepku npeobpaszoeameneii abco-
JIHOMHO20 OasLeHUs ¢ 6epXHuMU npederamu usmepenuii menee 0,25 MIla npoeodam no memoduxe u
npu Oasnenuu no n.4.2.3.

4.2.2. I1lp4 IpoBEpKe TEpPMETHYHOCTH CHCTEMBI, IPeAHA3HAYEHHOM JUIT TOBEPKH Ipeobpa3oBa-
Telel, yKkasaHHBIX B 11.4.2.1, Ha MECTO IIOBEPSEMOTo IIpeobpa3oBaTels YCTaHABIMBAIOT IPeoOpa3oBa-
TEIb, TEPMETHYHOCTH KOTOPOTO IIPOBEPEHA, MIIH JIFOO0E APYTOE CPEACTBO UIMEPEHHEH, HMEIOIIEE II0-
TPEIHOCTD (IIPHBEICHHYIO K 3HAUSHHSM JaBJIeHHs, yKa3aHHBM B 11.4.2.1) e Gonee 2,5% u M03BO-
JLIIoINee 3aMETUTE H3MeHeHue naieHus 0,5% 3amanHoro 3HaYeHUs JABICHUS.

Cosparor naBneHue, ykazanHoe B m.4.2.1, ¥ OTKIIIOYArOT HCTOYHHK JaBlIcHNs. ECITH B Ka4eCTBe
o6pasnoBoro CH npuMeHSIIOT IPy30OPIIHEBOi MAHOMETD, €ro KOJIOHKY M IPece TAaKXKe OTKIIFOYAIOT.

CuacreMy CUMTAIOT TEPMETHIHOH, €CIIH IOCIE TPEXMUHYTHOM BBIICPXKKHY [10]T NABJIEHHEM, PaB-
HBIM BEpXHEMY IIpeAely H3MEPEHUH, B TCUEHHE MOCIeAYIONIMX 2 MUH B HEl He HaOIIOAaIoT IafeHue
JTaBIIEHHUS (Pa3peKeHus).

Honyckaercs u3MeHEHHE NABJICHHS (Pa3pexeHHs), 00YCIOBICHHOS H3MEHEHHEM TEMIIEPATYPEI
OKpYXaIOIIEro BO3yxa H U3MEHEHHEM TeMIEPaTyphl H3MEPSIEMOM CPEIbI.




4.2.3. TIpoBepKy IrepMETHIHOCTH CHCTEMBI, IIPEIHA3HAYEHHOM /I IIOBEPKHM IIpeobpa3zoBaTe-
Ned abCOMOTHOTO IABIEHHUs ¢ BEPXHHMHE Ipesenamu u3mepennuii 0,25 MIIa u menee, OCYIIIECTBIISIIOT
CIIETYIOIIMM 00pa3oMm.

B cucteme ¢ BakyyMMeTpOM JULL H3MEPERHUi MATBIX aGCOTIOTHBIX AABICHUH CO3NA0T JlaBiie-
Hue He Gonee 0,07 xI1a. ITpexBapuTensHO HA MECTO HOMKIFOYAEMOTO npeobpasoBarens yCcTaHaBIMBa-
IOT CPEIICTBO H3MEPEHHH, OTBEYAIOIIEe TEM e TpeGoBaHMIM, YTO M IpH noBepke 1o m.4.2.2. Iox-
ACPXHBAIOT YKa3aHHOE ABJICHUC B TeYeHUE 2-3 MUH. OTKIIIOYAIOT yCTPOKRCTBO, CO3arommee abco-
JHOTHOC NIABIICHHUE, U, IPH HEOOX0AUMOCTH, 06pasnoBoe CH (KOJOHKH Ipy30HOpIIHEBOTO MAHOMET-
pa). ITocite BEIIEPXKKH CHCTEMEI B TeYeHHE 3 MHH U3MEHEHHE JaBJICHUS He JOJDKHO IpeBsnath 0,5%
BEPXHETO IIpeJiea U3MEPEHHI TOBEPSIEMOT0 peobpa3oBaTelI.

4.2.4. Ecnu cuctema npeiHa3Ha49eHA IS IOBEPKH TpeoGpasoBarenei ¢ Pa3HBIMH 3HAYECHHIMH
BEPXHHX IIPCAEIIOB U3MEPEHHH, IIPOBEPKY TEPMETHIHOCTH PEKOMEH/IYIOT IPOBOIHTE [P IABICHAM
(PaspeskeHH ), COOTBETCTBYIOIIEM HAHOOILIIEMY H3 THX 3HAYCHHIL.

5. IPOBEJEHME ITOBEPKHA

5.1. BHemHMIt ocMOTD.

[Ipu BHEIHEM OCMOTPE TODKHO BBITE YCTAHOBICHO COOTBETCTBHE npeobpazoBareneit cie-
IYIOIIUM TpeOOBaHUIM:

- ¢ IpeobpasoBaTteieM Ha IIOBEPKY JOJDKHO OCTABIATHCS PYKOBOACTBO IO IKCILIyaTalHH C
yKa3aHMEM NpejieNia H3MEpeHui (span), peiena JOMyCcKaeMOoi OCHOBHOM MOTPEITHOCTH, IHANa3oHa
M3MEpEHHH, Ipe/iesnia BOSMOXKHOH HacTpoiKy (range), HHGOPMATHBHOTO MapaMeTpa BBIXOHOTO CHT-
HaJ1a (aHATOTOBBIM TOKOBBIA, U pPoBoit ¢ mpotokosoM HART wmu Foundation Fieldbus);

- ONPENENIACTCA HATMIHNE AaHAIOTOBBIX SJIEKTPUYECKUX M HH(POBHIX MOKA3LIBAIOIINX BEHIXO-
HBIX YCTPOUCTB;

- Ha TIpeobpasoBatene NOKHA GBITH TabIHYKa ¢ MAPKHPOBKO#, COOTBETCTBYIOIIEH IpuIarae-
MOM PYKOBOJCTBE IIO 3KCILTyaTal[|H;

- 10 BCEM BEIXOJIHBIM yYCTPOHCTBAM NODKHA OBITH 0GeCIeYeHa BO3BMOXHOCTD PETYIHPOBKH HY-
711 (MEXaHMYECKH WK IIPOTPAMMHO);

- MOJIC/IH, HE HMEIOINUE BBIXOJHBIX CUTHATIOB U IIMGPOBOM HHIUKALMY, JOKHEI KOMIUIEKTO-
BaTbCA CICHUATBHBIM MOJIEMOM M IPOTPAMMHBIM 00ECIIEIEHHEM TS CBA3H C KOMITBIOTEPOM.

5.2. Onpo6oBante.

5.2.1. Ilpu onpo6oBaHUK HPOBEPSIOT PaGOTOCTIOCOGHOCTE npeoGpasoBareis, GYHKIHOHUPO-
BaHUE KOPPEKTOPa HyIIs (IO BCEM BBIXOAHBIM YCTPONHCTBAM), FEPMETHYHOCTH IIPE0BPa30BaTENS.

5.2.2. Pabotococo6HOCTE peoGpa3oBaTes MPOBEPSIOT, H3MEHSS U3MepseMoe JaBiieHHE OT
HIDKHETO HIPEJICIIBHOTO 3Ha4YeHNUs 10 BepXHero. [Ipu 3ToM 1omkHO HaGIIOAaThECS H3MEHEHHE BBIXOI-
HOT'0 CHTHaJIa Ha BCEX BBIXOJHEBIX YCTPOMCTBAX.

M npeoGpasoBateneli napneHns-paspexenns paboTOCIOCOOHOCTE MPOBEPSIOT TONHKO MPH
H30BITOYHOM JABIICHUH, I IpeobpasoBaTeiell paspexeHus ¢ BEPXHUM IIpesenoM udmepenunii 100
KI1a - ipu u3MeHeRNM paspexKeHHs 0 3HAYEHHUS, PABHOTO He MeHee yeM 0,9 aTMOC(EPHOTO JaBIECHHS.

5.2.3. OyHKIMOHMPOBaHHE KOPPEKTOPA HyJI IPOBEPSIOT, 331aB OHO (mroboe) 3HaYeHME U3-
MEPAEMOTO aBiIeHus. Bo3feHCTBYs Ha KOPPEKTOP HyIIA, IPOBEPSIOT HAIHUNE H3MEHEHHS BHIXOIHO-
T'0 CHTHAJIA Ha BCCX BBIXOJHEIX yCTPOHCTBaX. Bosppammas KoppekTop HyIs B IpexHee MOI0XCHHEe
(eciy 9T0 MOMyCKAET KOHCTPYKIHS Pe06pa3oBaTelss) MPOBEPSIOT HATMIHE H3MEHEHHS BBIXOJTHOTO
CHTHAJIa B IPOTHBOIIOJIOXXHYIO CTOPOHY Ha BCEX BBIXOAHBIX yCTPOHCTBAX.

5.2.4. IIpoBepKy TepMETHIHOCTH NpeobpasoBaTes PEKOMEHYETCS COBMEINATE C onepamuei
OIIpEe/ICNICHHsl OCHOBHOM IOTPEIHOCTH (11.5.3.8).

Meronuka npoBepky repMETHYHOCTH MpeoGpa3oBaTelT aHATIOTHYHA METOHKE IIPOBEPKH rep-
METHIHOCTH CUCTeMEI (111.4.2.1-4.2.4) co ceayIomuMy 0COOEHHOCTSIMH:




- I3MCHEHHE IABJICHUS MJIM Pa3speXCHUS OIPEACIIIIOT M0 H3MEHEHHIO BEIXOAHOIO CUTHAIA HITH
HIOKa3aHHii MOBEPAEMOro Hpeobpa3oBaTeis, BKIIOYEHHOTO B CHCTeMY (11.4.2.2).

- B ciiy4ae 0OHAPYXEHHUA HE TEPMETHYHOCTH CHCTEMEI C II0BEPSIEMBIM IIpeobpa3oBaTeieM clie-
JTyET IIPOBEPUTH OTHEIBHO CHCTEMY U IIpeobpa3oBaTens.

5.3. Onpenenenne OCHOBHOM MOTPEIIHOCTH.

5.3.1. OcHOBHYIO IOIPEMIHOCTD OHPEAEISIOT CIEAYIOIMMHE CIIOCOGaMH:

1. o sTanoHy Ha Bxone Npeobpa3oBaTes yCTaHABIUBAIOT HOMHHAIBHEIE 3HAYEHHS BXOIHOTO Iapa-
MeTpa (JaBIeHNs), a [0 APYTOMY STalIOHY H3MEPSIOT COOTBETCTBYIOIIME 3HAYEHHMS BEIXOHOTO Hapa-
MeTpa (TOKa WM HaupshKeHus). Y npeobpasopaTene, HMEIOIUX IOKa3HIBAIONIAE BEIXOMHEIE YCTPOii-
CTBa, 3HAUYCHHUS BEIXOJHOTO ITAPaMETPa CYMTHIBAIOTCSA C COOTBETCTBYIOIIETO IOKA3EIBAIOMIEr0 BEIXO/I-
HOT'O YCTpOMCTBA.

2. B 060CHOBaHHEIX CIy4asx 110 ITAJIOHY Ha BEIXOJIE MPeoOpa3oBaTeNs yCTAHABIMBAIOT HOMAHABHEIE
3HAYCHHUS BEIXOAHOTO MapameTpa (TOKa MK HAlPsKEHHA), a 10 IPyroMy STAJIOHY H3MEPSIOT 3Hade-
HHS COOTBETCTBYIOINET0 BXOJHOIO apameTpa (JaBieHus). ¥ mpeobpasoBareiiei, HMEIOIIX IT0Ka3kI-
BAIOMIKE BEIXOJTHBIE YCTPOMCTBA, 3HAUSHHUS BBIXOJHOTO NTapaMeTpa YCTAHABIMBAIOTCS II0 COOTBETCT-
BYIOIIEMY IIOKa3BIBAIOIIEMY BEIXOJHOMY YCTPOMCTRBY.

5.3.2. Cxema BKimoueHus npeobpasoparelieii I U3MEPEHFs BEIXOJHOIO CHTHANA IIPH IIPOBe-
JCHHWH IIOBEPKH IIPUBE/ICHA B PYKOBOACTBE 110 3KCINTyaTalyy.

OTaJIOHBI JABIICHAS BKIIOYAIOTCS B CXEMY IIOBEPKU B COOTBETCTBUH ¢ HX PYKOBOACTBOM IO
9KCILTyaTaluH.

5.3.3. YcTaHaBIMBAIOT CIEAYIOMHNE KPATEPUH TOCTOBEPHOCTH OBEPKH:

PBam - HauGoJbImas BEPOSTHOCTS OIMUO0YHO MPU3HAHHOIO TOHEIM JIIO60TO B JEHCTBATE b~
HOCTH Je(EKTHOTO K3EMIULIPa IIpeobpa3oBaTeis;

(3M)Ba - OTHOIIEHHE HAMGONBITETO BO3MOXHOTO MOl OCHOBHOM MOTPEITHOCTH SK3eMILILIPA
npeobpa3oBaresist, KOTOPBI MOXKET OBITh OIMMOOYHO IPH3HAH TOIHBIM, K IIPEAENy J0IIycKaeMoH oc-
HOBHOI IIOIpEITHOCTH.

Homyckaemble 3Ha9CHHS KPUTEPHEB JOCTOBEPHOCTH IOBEPKU NPMHUMAIOT PABHBIMH:
PBam=0,20; (6m)Ba max =1,25.

5.3.4. YcTaHaBIMBAIOT CIIEMYIOIHE TapaMeTPEI HOBEPKH:

m - YUCJIO MPOBEPAEMBIX TOYEK B AMAIa30HE H3MEPEHHMI, m>=5;

1 - YUCI0 HAGIIONCHMH TIPH SKCIIEPUMEHTAIEHOM OIPEAeICHHM 3HAYEHHUIA [IOTPEMHOCTH B
Ka)K/I0i M3 IIPOBEPAEMBIX TOYEK IIPH IPSIMOM M 00pPaTHOM Xojax, n=1;

Yk - 80COIOTHOE 3HAYEHHE OTHOMIEHHS KOHTPOIBHOTO JIOMYCKA K TIpeeNy A0IycKaeMoit oc-
HOBHOM IIOTPEIIHOCTH;

Olp - OTHOIIEHKE TIpeielia Aoy CKAEMOT0 3HAYEeHHS IOTPENIHOCTH 3TATIOHOB, IPHMEHIEMBIX
IPH IIOBEPKE, K IPeeiny AOMyCKaeMOro 3Ha4€HU OCHOBHOH IOTPEIHOCTH IIOBEPAEMOTO 1peobpaso-
BaTeNd.

3HaYCHHUS Yx ¥ Oty BRIOUPAIOT 110 Tabi. 2 11.5.3.5 B COOTBETCTBHM C NMPUBATEIME KPHTEPHIMH
JIOCTOBEPHOCTH ITOBEPKH,

5.3.5. Bei6op 9TanoHOB A1 ONpe/ieieHns: OCHOBHOM ITOIPEIIHOCTH OBEPSAEMBIX Mpeobpa3oBa-
TEJCH OCYMECTBILIOT, HCXO/IA U3 TEXHUYECKHX BO3MOXKHOCTEH M TEXHHKO-OKOHOMHUYECKHX IPETIO-
CBUIOK C yYETOM KPHTEPHEB NOCTOBEPHOCTH NOBEPKH II. 5.3.3 1 TabmuIE! 2.



Taoauma 2
ITapaMeTpsl ¥ KpUTEPHH TOCTOBEPHOCTH HOBEPKH

Olp 0,2 0,25 0,33 0,4 0,5
Yx 0,94 0,93 0,91 0,82 0,70
Ppam 0,20 0,20 0,20 0,10 0,05
(dM)Ba 1,14 1.18 1,24 1,22 1,20
Ipumeyanue:

Tabn.2 cocmasnena € coomeemcmsuy ¢ NpuHAMbIMY 6 n.5.3.3 Kpumepuamu docmosepHocmu nosepKu
coznacro MU 187-86 "I'CH. Kpumepuu docmoseprocmu u napamempor memoOux nosepxu" u MH
188-86 "I'CH. Ycmanoenenue snavenuti napamempos memooux noseprku”.

5.3.6. Ilpu BBHIGOpE STATOHOB I ONPEIENEHHS IIOTPENIHOCTH TOBEPIEMOTO IPeoOpazoBaTeILs
IJIsL KQXKIOW MTOBEPAEMOM TOUKH JOJKHBI OBITH IT COOIIOICHBI CICAYIOUINE YCIIOBHL:
1. ITpu noepke 1o cnoco6am 1 u 2 (11.5.3.1) u onpeeeHUHA 3HAYSHHI BEIXOTHOTO CUTHANA B MA

[ Ap Ai ]

{ + r x100 <y a ),

(Pmax Imax-To )
91 (%
Ap - mipesien JomycKaeMoi# abCOMIOTHOM IOrPENIHOCTH 3TA0HA, KOHTPOIMPYIOIETO BXOIHOM Mmapa-
MeTp, klla, MI1a;

Pmax - BepxHulii npeen H3MepeHnH (MIH TUana3oH H3MepeHuit) HOBepsIeMOro IpeobpaszoBaTers,
klla, MIla;
Ai - mpezien nomyckaeMol aGCOMOTHON MOTPEITHOCTH ITANOHA, KOHTPOIMPYIOMETO SIeKTPHUECKHiT
BBIXOJHOM ITapaMeTp, MA;
Imax u Io - COOTBETCTBEHHO BEpXHEE M HUKHEE MPE/ICIBHEIE 3HAUCHHUS BBIXOJHOIO CHI'HANIA, MA;
Y - mpenen AOoMyCcKaeMO#i OCHOBHOM ITOrpeIHOCTH IT0BepsieMoro npeobpasosarens, (%) HOpMEpYIO-
[IeTo 3HAYCHHS.

3a HOpMUPYIOITee 3HAUCHHUE IPUHUMAIOT: IS Hpeobpa3oBaTeeh NaBIcHUs
- PaspexCHHS - CyMMY aOCOMIOTHBIX 3HAYEHUH BEPXHUX MPEICTIOB U3MEPEHUM H30OBITOTHOIO JaBIIE-
HUS U PA3PeKEHHS, UL OCTATBHEIX Ipeobpaszopatenci - pasHUILY MEXIy BEPXHAM M HHXXHUM IIpejic-
JIOM U3MEPEHHH BBIXOJHOTO IapaMeTpa.

2. Ilpu nosepke no cnioco6am 1 u 2 (11.5.3.1) u onpeeneHnn 3HAYEHHH BEIXOQHOIO CHIHajIa B MB, B
II0 NaJICHHUIO HANIPsDKEHUS Ha STATOHHOM CONPOTHBIICHUH:

[ Ap Au Ar )

3 + S — S || LA @),

[Pmax Umax-Uo Ro6 J
rae:
Ap - npezien gomyckaeMol aOCOMIOTHOH IOTPEITHOCTH 3TATOHA, KOHTPOJIHUPYIOIIETO BXOJHOM Hapa-
MmeTp, klla, MI]a;

Pmax - BepxHumii mpenen u3MepeHHH (WM OWama3oH M3MEPEHHi) MOBEPIEMOTO MpPeoGpa3oBaTed,
klla, Ml1a;

Au - mpenen pomyckaeMo# abCOMIOTHON MOTPENTHOCTH STAOHA, KOHTPOIMPYIOUIErO 3IE€KTPHYECKHUIA
BBIXOJIHOM IIapamMeTp, MB;

Umax-Uo - COOTBETCTBEHHO BepXHEe M HHXKHEE IpeIe/IbHEIE 3HAYCHHs BEIXOJHOTO CHrHaNa, MB, B;



Umax=Imax x Ro6; Uo=Io x Ro6, MB;
AR - mpesien pomyckaeMoi abCOMOTHOM MOTPEIHOCTH 3TAIOHHOTO conpotusieHus, Ro6, Om;
Ro6 - 3HaUeHHE 3TATOHHOTO CONPOTHBIEHHS, OM;

3. Ilpu noBepke MOKa3BIBAIOIIAX YCTPONUCTB IpeoGpasoBaTeeii:

(A ]
Jeme X 100<y 0ty 3),
L Pmax |

rae.

A - Ipesien HomyckaeMoi abCOMOTHON MOrPEITHOCTH 3TAN0HA, KOHTPOIHPYIOLIETO BXOIHOMK napa-
MeTp, klla, MI]a;

Pmax - Bepxuwmii npenen u3mMepernit (WK AUANA30H HIMEPEHHUI) ITOBEPAEMOr0 IIpeobpazoBareis,
Klla, MI1a;

5.3.7. PacqeTHble 3HAYEHNUS BEIXOZHOTO CHIHANA IOBEPAEMOTO IIpe0GPa30BATENs! B MUJUIHAM-
nepax (Ip) A 3aJaHHOT0 HOMHHAIBHOTO 3HAYEHHUS TIOBEPIEMOTO napametpa (P) B xI1a wau MIla mrs
npeoGpasoBaTeneif onpenensor mo Gpopmynam:

P
Ip=-—--m-- (Imax-Io) + Io (4),
Pmax
rue:
Ip- pacaeTHBIE 3HAYCHHS BEIXOLHOTO IIApaMeTpa (311 TOKa), MA;
P - BEIOpaHHOe HOMMHATEHOE 3HAUCHHUE BXOAHOTO ITapaMeTpa (maBnenus), MIla, xI1a;
Pmax - Bepxuuii nmpeen usmepennii, MIIa; xI1a;
Imax u Io-- COOTBETCTBEHHO BEpPXHEE ¥ HHKHEE IIPEEIbHbIC 3HAYEHHS BEIXOJHOTO CUTHana, MA,
PacuerHble sHa9enus BEXOMHOTO crrHana (Up), BEIPaXEHHBIE B HAIPSYKEHUH TTOCTOSHHOTO
TOKa, OIIPEAEILAIOT 10 opMyJe:

Up=Ip x Ro6, MB (6)

5.3.8. Ilepen onpeneneHAeM OCHOBHOM IIOTPENTHOCTH JOJIKHEL GBITH COBIIOIEHEL TpeboBaHus
1..4.2 , B ciy4ae HeoOXOTUMOCTH, OTKOPPEKTHPOBAHO 3HAYEHHE BEIXOJHOTO CHTHANA, COOTRETCT-
BYIOIIEC HIDKHEMY MPENEILHOMY 3HAYCHUIO H3MEPAEMOTO NTapaMeTpa. JTa KOPPEKTHPOBKA POBO-
AUTCA HOCIIE MOAaYM U ¢Opoca H3MEPSIEMOro apaMeTpa, paBHOTO:

- s peobpazosateneit naBneHus-paspexenns - 50-100% BepxHero npenena HU3MEpEHU U30BI-
TOYHOTO JIaBJICHHS,

- JuL1 peobpasoBaTeneil aGCOMIOTHOTO AaBICHHS [IOCIE BRIIEPKKH HX B pezenax ot 0 xo 10%
BEPXHETO IIpeieiia U3IMEPEHHIl;

- UL OCTaNBHBIX Hpeobpasosarenei - 80-100% BepxHero npezena H3MepeHui.

1Ipu meproamaeckoii MoBepKe B CIIy4ae COBMENMEHHS MPOBEPKH FepMETHYHOCTH C Mojayeit
AaBICHHs (Pa3peXKeHIs) epe KOPPEKTHPOBKOR BBIXOHOTO CHTHANA BRIIEPKKA IPOBOATCS pu
JaBJICHUH (Pa3peXXCHUM) B COOTBETCTBHH ¢ 1m.4.2.2,

YCTaHOBKY BBIXOJHOTO CHTHATA CIIEAYET IIPOBECTH ¢ MAKCHMAIBHOM TOYHOCTHIO, 06ecIIe -
BaEMOH yCTPOMCTBOM KOPPEKTOpA U paspemaloieii CiocoGHOCTBIO 3TanonoB, Ilorpemsocts yera-
HOBKH (6e3 y4eTa OrpenmHoCTH 3TANIOHOB) He JOIDKHA IpeBHIaTh 0,2 mmpesena JOIyCKaeMO# OCHOB-
HO¥{ MMOTPEITHOCTH IIOBEPAEMOT0 ipeobpazoBaTes.

5.3.9. OCHOBHYIO NOTPENTHOCTE OMPE/CIISIOT IIPH ISTH 3HAYEHHIX H3MEPSIEMON BEIIMUHHEL
AOCTAaTOHO PAaBHOMEPHO PACIPE/CICHHEIX B AMANIa30HE M3MEPEHHH, B TOM YMCIIE IIPU 3HAYCHHSX H3-



MepseMO¥ BENIUYMHEI, COOTBETCTBYIOIUX HIDKHEMY H BEPXHEMY IIPEAETbHBIM 3HAUYEHUAM BEIXOIHOTO
curHaia. lHTepBai MeXIy 3HAYCHHUAMH H3MePSeMOM BEIMUMHBI HE J0JDKEH IpeBsmath 30% muamna-
30Ha H3MEPEHUH.

OCHOBHY!O OTPEIIHOCTE ONPENENSIOT IIPH 3HAYCHHH U3MEDPSIEMON BETHUHHEI, Oy 4CHHOMN
TpH IPUOJIMKEHUH K HeMY KaK OT MCHBIINX 3HAYCHHMH K GONBINNM, TaK ¥ OT GOJBIINX K MEHBIIMM
(pu psMoM B 06PaTHOM XOJIE).

Ilepen moBepKoii mpu 06paTHOM XOfe IPe0bpa3oBaTeNls BEIEPKUBAIOT B TeUeHHe | MUH 1101
BO3JEHCTBUEM BEPXHETO NPEAENBHOTO 3HAYEHHS H3MEPAEMOTO IapaMeTpa, COOTBETCTBYIOMIETO IIpe-
JICIIbHOMY 3HAQ4YEHHWIO BRIXOJTHOTO CHTHAJIA.

Homyckaercs BEIIEPXKKY IpeobpasoBaTencii NaBlIeHNs-pa3peKeHHs IPON3BOJATH TONBKO Ha
BEPXHEM IIpeeIIe U3MEPEHUM H30BLITOYHOTO JaBIICHHUS.

[Ipu meproaMYECcKOi TOBEPKE OCHOBHYIO NOIPEIHOCTE ONPE/EIIOT B [Ba IHKJIA; 10 KOppEK-
THPOBKH HANa30Ha H3MCHCHHS BEIXOJJHOTO CHTHAJIA U II0CTIE KOPPEKTHPOBKH auamnaszona. J{omycka-
€TCsI BTOPO# UHKII HE IPOBOJUTH, €CITH OCHOBHAS IIOTPEIIHOCTE

Yo <YeXY.

IIpu moBepke npeobpasoBaTeneit ¢ BepXHUM NpeneioM usMepennii paspexerus 0,1 MITa, ec-
i aTMocepHOe naBnenne paBHO Hu MeHee 0,1 MIla, MakcHManbHOE paspeikeHHe JOITYCKAeTCs Ye-
TaHaBmuBaTh paBHEM 0,90-0,95 P6, rae P6 - armocdeproe nasnenune. PacueTHoe 3HaYeHMe BEIXOTHO-
'O CHTHAJIA IPH 3TOM paspexXeHHH ONpenensroT o popmynam (5) u (6). P6 crnexyer npu-

BECTH K TEM €JIMHHUIIAM, B KOTOPBIX BRIpaXKeHo P,
Ilpumeuanue: 1 mm pr.ct.= 0,0001333 MIla.

OCHOBHYIO NOrPEIHOCTE MpeoOpasoBaTeiell aOCOMIOTHOTO JABJIECHHS ¢ BEPXHHM IIPEJIEIIOM
m3meperuii Beime 0,25 Mlla ciemyer onpesensats B cooTBercTeur ¢ ni.5.3.10 u 5.3.11. Jlonyckaercs
1o MeToAuKe 1.5.3.10 ompenenaTs OCHOBHYIO HOTPEITHOCTH peobpa3oBaTeneii abCOMOTHOTO aBIe-
HUSA ¢ BEpXHUMH IIpefiesiaMu u3mepenuit ot 0,1 o 0,25 MITa.

5.3.10. Onpenenenne OCHOBHOH HOTPEIMHOCTH Ipeobpa3zoBaTeneii abCOMOTHOTO JABIEHHS C
BEPXHHMH NpeAenamMu usMepennit Benne 0,25 1o 2,5 MIla BRIIOUHTENBHO CIIEAYET IPOBOJUTE C HC-
nonb3oBaHueM 06pasnosbix CU paspesxeHus u naBienus (Hanpumep, MBII-2,5; MIT-6 u MII-60).

B sToMm cnydae mpeo6pa3oBaTens MOBEPSIOT HA TOYKAX: IPH paspexxeHHH B mpexenax 0,90 -
0,95P - npu 3Havenmsx u36EITOUHOrO JMaBierHns Pust max, onpenensemoM 1o dopmyme (10), i mpu
TpeX MPOMEXYTOUHBIX 3HAYCHUIX JaBICHHUS

Pu36. max = PaGc.max - A,
rae:
Pa6c.max - BepXHuii pesieT H3MepeHuii abCOMOTHOrO NaBIeHus, paBHbIH Pmax, MIIa;A = 0,1 MIla;

5.3.11. Onpenenenne 0OCHOBHOM OTPEITHOCTH Mpeobpa3oBaTesieii aGCOMOTHOrO NABICHHAS C
BEPXHHUMHU IIpe/icIaMy H3MepeHu# cBrie 2,5 Mlla cregyer nmpoBoaAUTE ¢ HCIIOIB30BAHAEM STATOHOB
H30BITOYHOTO JIABJICHUS CIIEAYIOIHAM 06pa3oM:

1. Koppextopom Hy:ns npu atMoc()epHOM JIaBICHHN YCTAHOBHTD 3HAYEHUE BHIXOJHOTO CHTHATIA, PAB-
Hoe lo;

2. [IpoBecTu moBepKy Ha IPAMOM B 0OpaTHOM XOJie, 3a1aBast W30BITOYHOE NABIEHHE, YHCICHHO PaB-
HO€ a0COMOTHOMY JABJICHUIO, C COOIIOEHAEM YCIIOBHM, H3I0KEeHHBIX B 11.5.3.8;

3. Ilocne onpeneneHnss OCHOBHOM NMOTPENTHOCTH NIPH aTMOC(HEPHOM JaBIEHAN KOPPEKTOPOM HYIIS yC-
TAHOBHTH 3HAUYCHNE BEIXOJHOTO CHTHANIA IpH:

K
IPH e —— (Imax - IO) + IO (7)’
Padc.max

10



rae K =0,1 MITa.
5.3.12. OCHOBHYIO IOTPEIHOCTE Yy B % HOPMHPYIOIIETo 3HAYEHUs BRMUCIAIOT IO (hopMyIaM:
- IIP4 NOBepKe 1o cnocody 1 (1.5.3.1)

I-Ip
Yp = ===mm—mm—————- x 100 (8)
Imax - Io
U-Up
AT —T Y ©)
Umax - Uo
P-Pp
Yﬂ = cmmmmmmmmm———— X 100 (10)5
Pmax - Po

rae:
I - 9KCIIEPUMEHTANIBHO IOTyIeHHOE 3HAYEHHE BBIXOAHOTO CHTHANIA HA BEIXOJIE Ipeobpa3oRaTes Ipy
HU3MEpPEHHUH TOKa, MA,;
U - 9KCIepiMEeHTAIbHO MOJTy4EHHOE 3HAYEHHE BRIXOJHOTO CHTHAIIA Ha BBIXOJIE TPeo0pa3oBaTeNs IpH
HM3MEpEHUH HalpsDKeHuA, MB; B;
P - skcrepyMeHTAIEHO NOTyYeHHOE 3HAYEHHE BEIXOAHOTO JABIEHUs Ha OKA3HIBAIONINX YCTPOHCTBAX
npeobpazoBaTesis;
Ip, Up - cOOTBETCTBEHHO, pacueTHbIE 3HaUeHU TOKa (MA) U Hanpshkenus (B);
Pp - pacyeTHOE faBieHne MOKa3BIBAIOMETO YCTPOHCTBA IPeoOpa3oBaresis, YUCIEHHO PaBHOE HOMH-
HaJILHOMY 3Ha4CHHUIO BXOAHOTO HaBienus, kIla; Mlla;

[TpeoGpaszoparens NPH3HAIOT TOJHBIM IIPH NEPBAYHOM MOBEPKE, €CIIM BO BCEX NMPOBEPSIEMBIX
TOYKaX MOJYJIb OCHOBHO IOTPEIMHOCTH

lyal < Iy x vl

IIpeo6pazoBares NPU3HAIOT HETOAHBIM TIPH IIEPBHYHOM TOBEPKE, €CIIM XOTS 651 B OXHOH TOY-
K€ MOJyIIb OCHOBHOM IMOTPEUIHOCTH

lval > Iy x 7l

IIpeoGpa3oBarens IIPAU3HAIOT T'OJHBIM IIPH MEPHOIUYECKOM IIOBEPKE, ECIIH BO BCEX IIPOBEPIEMBIX
TOYKaX [IPH MIEPBOM MJIH BTOPOM LHKJIE ONPENENECHHS OCHOBHOM IOTPENIHOCTH

lyal < Iy xyl

[Ipeo6pa3oBaTens NIPU3HAIOT HETOAHBIM IIPH IEPHOUYECKON TOBEPKE, €CH XOTS 6BI B OHOM
TOYKE IIPH IIEPBOM IIHKJIE ONIPEAEICHHUS OCHOBHOMU ITOTPENIHOCTH

IYHI > |(8M)Ba maxxy|

HJIN IIPH BTOPOM ITUKIIC

lval > Iy x 7l

11



( oboznavenus y no 1m.5.3.6; v mo 1.5.3.4).
5.3.13. lomyckaeTcsi BMECTO OINpeeNeHHs NedCTBUTEIBHBIX 3HAYCHHI TIOrPENIHOCTH yCTa-
HaBIHABATh COOTBETCTBHE €€ MPEAEIBHO TOMYCKAEMBIM 3HAYCHHUSIM.

5.4. OnpeneneHue BapHaIyy.

5.4.1. Bapuaumio BHIXOHOTO CHTHANA OTPEIEISIOT [IPH KKIOM IIPOBEPAEMOM 3HAYECHHH H3-
MEpACMOTO NapameTpa, KpOME 3HAYCHHUH, COOTBETCTBYIONIMX HIDKHEMY M BEpXHEMY IIPEAeiaM H3Me-
PCHHH, IO [IOKA3aHYAM, OTyYCHHBIM IIPH ONpPE/IeIeHAE OCHOBHOM norpemnoctH (m.5.3.1).

5.4.2. Bapuaruio BEIXOHOTO CHrHATA B Y% HOPMHPYIOIIETO 3HAYCHHS BEIYHCIIAIOT IO POpMY-
Tam:

- i criocoba 1 (m.5.3.1)

pI-10

Y= : ---------- :X 100 (11)
| I max - Io|
C U-uU

R L— x 100 (12)
i Umax - Uoj

rae:
I' u I - 5KCIIEPHMEHTABHO 0Ty YeHHEIE 3HAYEHHS BEIXOHOTO CHTHATA HA OHOM H TO e TOUKe npu
H3MEPCHHH Ha BEIXOJIE TOKA COOTBETCTBEHHO IIPH HPSAMOM U 0OPaTHOM XOze, MA;
U'n U - sKCIepHMEHTANTBHO MOy YeHHBIE 3HATCHHS BEIXOLHOTO CHTHATA Ha OZHOH H TOH e Touxe
TIpA M3MCPCHUN Ha BBIXOJE HafeHHs! HAIPsHKEHHS Ha 06pPa30BOM COIPOTHBICHAH COOTBETCTBEHHO
HpH IpsAMOM H o6patHOM Xozie, MB; B;

3HauCHH Y HE JOJDKHBI IPEBHILIATE IIPEETa e¢ JOMYCKAEMOro SHAYCHESL.

5.4.3. lomyckaeTcst BMECTO OIpEIENeHHs AeHCTBUTELHOTO SHAYCHHIS BapHaluy OCYIIECTB-
JLITH KOHTPOJIb COOTBETCTBHS €€ MPEJIEIBHO JOMYCKAEMBIM 3HAYECHHSM.

5.5. I1o xenanuro 3aKka3unKa IPH MOBEPKE MOIYT OMPEAEISTHCS TAKKE COCTABJISIOLIHNE OCHOB-
HOH IOTPEIIHOCTH: HEMMHEHHOCTH U moBTOpsieMocTs (cM. TOCT 22520 - 85)

6. OOOPMJIEHHME PE3VJIbTATOB IIOBEPKH

6.1. IlonoXuTENbHEIE PE3yNBTATE NEPBHYHON ITOBEPKH HU3MEPHUTENBHBIX IpeobpasoBareieit
AaBICHUS 0QOPMJIIOTCS COOTBETCTBYIOMAMH 3aIIACHIO W KIEHMOM B nacriopre (PyKoBOACTBE 110 3KC-
TUTyaTalii) WM Ha JAaHABH SK3eMIUISp IpeoOpasoBaTels AaBjieHms u3MepuTensHoro Deltapilot
o(opMIsIeTes CBHAETENECTBO O NOBEpKe, 3aBEPEHHOE IIOBEPUTENEM, H YZOCTOBEPEHHOE OTTHCKOM
Kjerma.

6.2. IlonoxuTeNBHEIE Pe3y/IbTaThl IEPHOTAIECKON TOBEPKH npeobpasoBareneil JaBleHus H3-
MepuTensEpX Deltapilot opopmisor Brnayelt cBuaeTenseTBa 0 MOBEpKE.

6.3. Ilpu oTpunaTeNBHBIX Pe3yNbTaTaX MOBEPKH IpeobpasoBaTe/In NaBICHUS H3MEPHUTEIILHEIE
Deltapilot 6paxyrot. IIpu meproardeckol MoBEPKE BBLIAKOT H3BEIMEHHE O HEIIPUTOJHOCTH.

HUcnonaurens: A.U.I'oHuapos, Hau. otrena 202 BHUUMC.
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