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OITMCAHME TUIIA CPEJICTBA U3MEPEHUI
[IpeoGpaszoBatenu nasieHus usmepurensusie PSD-30, PSD-31, PSA-31, PSD-4

Ha3snaveHue cpeacTBa u3MepeHHid

IIpeoGpaszoBarenu mapnenus m3meputenbHble PSD-30, PSD-31, PSA-31, PSD-4 (manee -
1IpeoOpa3zoBaTeny) NpeIHa3HauYeHbl IS U3MEpPEeHHUs] U HEMPEPhIBHOTO TpeoOpa3oBaHus H3OBITOYHOIO
WX abCONIOTHOTO AABIICHMS JKUAKUX HIIM ra3000pasHBIX cpejl B YHU(PHUIMPOBAHHBIN 3IEKTPHUYECKIIA
BBIXOJHOM CHUTHAJ TOCTOSHHOT'O TOKA MJIM HANPSDKEHHS IOCTOSHHOT'O TOKA.

OnucaHue cpeicTBa N3MepPeHUI

IIpusnun nedictBus npeobpazoBareneif OCHOBAaH Ha YIPYro# aedopMariuu 9yBCTBUTEIEHOTO
sneMeHTa (MeMOpansl). M3amepseMoe NaBieHHe BBI3BIBACT NMPOrud MeMOpaHbI Mpeobpa3zoBaTensi, 4To
IPHUBOAUT K U3MEHEHHUIO MIEKTPHUECKOTO COMPOTUBIIEHMS IIEPBUUHOTO MIpeoOpa3zoBatens, HaXOASIIErocs
B KOHTaKTe ¢ MeMOpaHoi. DNEKTPOHHBIN MOIYIb YCHIIMBAET M Npeodpa3yeT u3MEHEHUE COIPOTHRIICHHUSI
IIEPBUYHOTO IIpeobpa3oBares B YHU(DUIIUPOBAHHBINA aHATIOTOBBIA BHIXOJJHON CUTHANI. JIaHHBIH CHTHAT
MOXeT OBITH 00paboTaH BTOPUUHOM ammmaparypoii.

IIpeo6pazoBaTeny COCTOSIT W3 UyBCTBUTEJBHOIO 3JIEMEHTAa H AIEKTPOHHOTO MOMIYJIS,
pa3sMELICHHBIX B KOpIIyCe K3 Hep)KaBelollel cTalli, pazbeMa s JIEKTPUYECKHX TOJKIIOYCHHHA H
yCTpO¥CTBA IPUCOEIUHEHHUS K IIPOIIeCCy.

Bce vacT, KOHTaKTHPYIOIIKE CO CPEIOH, TaBIEHUE KOTOPOW HM3MEPSETCs, H3rOTaBIUBAIOTCS
W3 HEePKaBEIOIIEH CTAH.

Momudukanus PSD-30 mMeeT craHapTHBIE pe3b0OBOM IITymep ANS NPHCOSANHEHHUS
K MecTy u3Mepenuit napnenus. [Ipucoenunenns momudukammii PSD-31 u PSA-31 BhionHeHo B Buje
BHEMHEH MeMOpaHbl, IIOPTOMY OHU MOTYT TPUMEHSTHCSA OIS M3MEpEeHHil NaBieHHs BA3KUX CpE,
a TaKkKe Cpell, CKOIUIEHHE KOTOPBIX BHYTPH CTaHAApTHOTO pe3hOOBOTO IITyIHEepa HEJAOHMYCTHAMO
[0 YCTIOBHSIM TeXHOJIOrH4ecKkoro mnporitecca. [lpucoennnenne momudukammm PSD-4 MOXeT BBIIOTHATHCS
KaK B BUJIE CTaHIAPTHOTO pe3p00BOro MITYyIlepa, TaK U B BUJIEe BHENTHEeH MeMOpaHEHI.

ITpeobpazoBaTeny UMEIOT CBETOAMONHBIN AUCIUIEH U1 OTOOpaXEHUS 3HAYCHHS U3MEPSIEMOT0
napiends. YacTh Kopiryca, Ha KOTOPOM pa3MeIlNeH TUCIUIEH, MOXeET TmoBopaunBarhes Ha 300° s
y106CTBA HHAUKALIHIH. '

BHyTpeHHee IpPOCTPAaHCTBO KOpIyca 3aJUTO KOMIIAyHIOM, a KOpIyca BBLIIOJHEHBI
B HEpa30OPHOM MHCIIOJIHEHHH, TaKUM oOpa3oM, JOCTYI K AJIEKTPOHHBIM KOMIIOHEHTaM MOJHOCTHIO
HCKIIOYAeTCs.

B 3aBHCHMOCTH OT TEXHHYECKHX M METPOJIOTHUECKHMX XapakTEpUCTHK, MpeodOpazoBaTeiu
MOTYT UMETh pa3jIvyHble KOHCTPYKTUBHBIEC HcnonHeHus. O003HaueHne UCTIOHeH s Tpeodpa3oBarenst
IIPUBENICHO B TEXHUUECKOHM JOKyMEHTalH B BuAe OyKBEHHO-IIM(POBOro Koja, pacuimppoBKa KOTOPOTO
IIpUBeJIeHa B TEXHUUECKOM IOKyMEHTAITUH Ha Npeodpa3oBaTelin:

PSD-30-A-BCDEF-GHIJ-KL-MN-OP, rze:

«PSD-30» - obo3nauenne Moanuduxainuy;

«A» - BUJ BRIXOTHOTO CHTHAJIA;

«BCDEF» - equnuiia uamMepenuit, BuI U3MepsieMOTo AaBICHUS U AWANIa30H H3MEPSHUH;

«GH» - pe3pba mryuepa;

«I» - matepuan ynnorHeHmit;

«J» - cuenuanbHBIC TPEOOBAHMUS;

«KL» - ucnomHeHHe 3JIEKTPUIECKOTO pazhema,

«M» - BUJI 3aBOJICKOM HACTPOUKH,

«N» - crienimanbHbIe CepTU(UKATH;

«O» - HannuMe cepTUdUKaTa KAIHOPOBKH 3aBOa-U3TOTOBUTEIS WM CePTUPHUKATA 3aBOACKHX
HCIBITaHUI;
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} «Py - moTONHATENbHAS HHPOPMALHS K 3aKa3y.
PSD-31-A-BCDEF-GHIJ-KL-MN-OP, rze:
«PSD-31» - o603HadeHre MOAU(UKAIINY;
«A» - BUJ BBIXOJHOTO CHUTHAJIA;
«BCDEF» - enunuIa H3MepeHHit, BUJI U3MEPSEMOI0 J1aBICHH U AUana3oH H3MEPEHUH;
«GH» - pe3pba mrynepa;
«I» - Marepuan yIIOTHEHUH;
«J» - ciennansHBIE TPEOOBAHUA;
«KLy - HcoJHEHHE 3JICKTPUYECKOTO pazbeMa;
«My - BHJ 3aBOACKON HACTPOWKH;
«N» - crengaibHble CepTU(UKATEI;
«O» - Hanuume cepTuduKaTa KATMOPOBKY 3aBO/Ia~-H3TOTOBHTEN UM cepTH(UKATa 3aBOICKUX
HMCIILITAHWI;
«P» - momonHUTENbHAS HH(POPMAITUS K 3aKazy.

PSA-31-A-BCDEF-GHI-JK-LM-NO, rze:

«PSA-31» - o603HaueHHe MO DUKALINY;

«A» - BU]l BBIXOJJHOTO CUTHAJIA; v

«BCDEF» - enununa u3Mepennit, BUI H3MEPSIEMOro JaBlIeHHs U TUaNla30H M3MEPEHHH,

«GH» - BuJ IpuCOEAMHERNUS K IIPOIIECCY,;

«I» - MaTepuan yIjIOTHEHHH;

«JK» - HCITOTHEHHE JIEKTPUUECKOTO Pa3beMa;

«L» - BHJI 3aBOACKOIl HACTPOUKY;

«M» - crieruaibHbIe cepTUhHUKATH;

«Ny - HanuKe cepTh(dHKaTa KanuOpOBKY 3aBO/Ia-U3TOTOBUTEIIS MM CEPTH(UKATA 3aBOJCKHIX
VICIIBITaHHM;

«O» - TOIONHATENbHAS HHPOPMAITHS K 3aKasy.

PSD-4-AB-CDEFG-HIJK-LM-NO, rze:

«PSD-4» - 0603HaUeHNE MOAUDUKALIUHY;

«A» - BUJT BBIXOJHOTO CUTHAJIA;

«B» - HanuuMe BBIXOAHOIO CUTHAIA;

«CDEFG» - equHuna u3MepeHuit, Bi H3MepsieMOro AaBJICHUS U JMalla30H U3MEPEHUH,

«HI» - B npucoequHEeHUs K IIPOIECCy,;

«J» - MaTepuas ynioTHEHHI;

«K» - crieruanbHble TpeOOBaHUS;

«L» - BUJ 3aBOCKOI HACTPOMKY,

«M» - crienuanbHbIe CEpTU(GUKATHL;

«N» - Hanuume cepTH(UKATa KaJMOPOBKH 3aBO/Ia-M3TOTOBHUTENA MM cepTH(dHUKATA 3aBOACKHAX
HCHOBLITAHHUIA;

«O» - nonoHUTENbHAs HHPOpMANus K 3aKa3y.

BBIIJ_Ie}’KaSaHHHe IpHUMEPLL (l)OpMBI 3aKasa ABIISIIOTCI MaKCUMAaJIbHO BO3MOXXHBIMH.

O6wumit BuJ peoOpasoBareneil peacTaBieH Ha pucyHKax 1 - 2.
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Pucynok 1 - O6mmii Bujx npeobpasoparenet

PSD-30, PSD-31, PSD-4
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Pucysok 2 - O6muit Bux npeodpaszosaresieit

ITnomGupoBanue mpeodpa3zoBaTeici He OCYIIECTBIAECTCS.

IIporpammuoe oGecnedeHne

PSA-31

Ipeo6paszosareau PSD-30, PSD-31, PSA-31, PSD-4 uMeroT BCTpOCHHOE, METPOJIOTUIECKH
3HauMMoe IporpammHoe obecreuenue (I10), mpenHasHaweHHOE s 0OpabOTKHM H3MEPHTENBHON
HHQOpMAIIAH, NPOBEICHHS JWATHOCTHKM W KOH(GUIypHpOBaHHMs mpeobpasoparens, OOeCnedYeHus
uHTepdelica moib30BaTENs, OTOOpaXKCHHS IapaMETpPOB HAa JHMCILIEE, IEPEHACTPOMKH IHaIa3oHa
m3MepeHuit (Tonbko s Mmoguduranuu PSD-4). TIO ycranapnuBaeTcs B mpeoOpa3zoBateiib Ha 3aBOJe-
H3TOTOBHTENIE BO BpEMS MPOM3BOACTBEHHOTO uKIA. I1O HEZOCTYIIHO MOIB30BATENIO U HE ITOJUICKHAT
M3MEHEHHIO Ha MPOTHKCHHH BCETO BpeMeHH (yHKIMOHMPOBAaHHA H3jenusa. MaeHTH(HKAIMOHHbIC

nanrbie [10 npuBenens! B Tabnue 1.

Ta6muna 1 - UneHTnUKaquoOHHbIC JaHHBIE POrPaMMHOI0 00€CIIEUeHHS

W nenTnuKanoHHbIE TaHHBIC 3naveHue
(npusrax) PSD-30 PSD-31 PSA-31 PSD-4
Unentudukanmonsoe nanmenosanne | FIRMWARE | FIRMWARE | FIRMWARE | FIRMWARE
o PSD-30 PSD-31 PSA-31 PSD-4

Homep Bepcun (uieHTH()UKAIHOHHBIH
Homep) 11O

He ke 2.01

He Hixke 2.01

He axke 2.01

He Hmxke 1.0.0

[Mudposoit uaeHTHDUKATOP
MPOTPaMMHOT0 00ecriedeHIs

HEC HUCIIOJIB3YCTCA

Bemucnenne 1mubposoro wmaeHTHdmkaropa [I0 He mnpoBoaMTCs.

Jing  3amuThl

oT

HECAHKITHOHUPOBAHHOI'O AOCTYyIIa K I10 npeo6pa303aTeJm HCIIOJIL3YIOTCA CIIENMUAIIBHBIC ITPOTrPAMMHBIC

CpeAcTBa.

VYposens 3amutsl [10 0T HepeaHAMEPEHHBIX U IIPEeAHAMEPEHHBIX H3MEHEHHH - «BBHICOKHI)
B COOTBETCTBHH ¢ pekoMeHaarueil o merposornu P 50.2.077-2014.

MeTPOJIOFl/I'ICCKI/Ie H TCXHHYCCKHC XaPAKTCPHUCTHKHA

npuBeAeHHI B Tabmurax 2 u 3.
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HaumenoBanmne 3Ha4yeHne XapaKTEePUCTHKY JUI MOAMpUKALAN
XapaKTepHCTHKY PSD-30 PSD-31 | PSA31 [  PSD+4
Juanazoxsl n3MepeHuit, 6ap
(MITa):
- U30BITOYHOIO IABIEHHUS ot 0 50 1 ot 0 10 2,5 ot 0 g0 1 ot 0 mo 0,4
(010 10 0,1) | (ot 0 1o 0,25) (o1 0 10 0,1) | (ot 0 mo 0,04)
or0 10 1,6 ot 0 1o 4 ot 0 mo 1,6 ot 0 10 0,6
(o1 0 10 0,16) | (ot 0 mo0 0,4) (o1 0 10 0,16) | (o1 0 70 0,06)
or 0 10 2,5 or 0 10 6 or 0 10 2,5 or0 50 1
(o1 0 10 0,25) | (ot 0 mo 0,6) (ot 0 10 0,25) | (ot 0 mo 0,1)
or0mo4 ot 0 10 10 ot 0 10 4 or0 mo 1,6
(ot 0 no 0,4) (or0mo 1) (010 100,4) | (ot 0 1m0 0,16)
or0 o 6 ot 0 1o 16 ot 0 106 or 0 10 2,5
(ot 0 10 0,6) (ot 0 o 1,6) (ot 0 1m0 0,6) ot 0 10 0,25)
ot 0 1o 10 ot 0 mo 25 ot 0 1o 10 or0 o4
(or0 ;o 1) (ot 0 o 2,5) (ot 0 mo 1) (ot 0 10 0,4)
or 0 mo 16 ot 0 1o 40 ot 0 10 16 or 0 10 6
(ot 0 10 1,6) (ot 0 1m0 4) (ot 0 mo 1,6) (ot 0 10 0,6)
ot 0 mo 25 ot 0 1o 60 ot 0 1o 25 or 0 mo 10
(ot 0 10 2,5) (ot 0 10 6) (o1 0 mo 2,5) (o1 0 mo 1)
otT 0 no 40 ot 0 o 100 or0nmo 16
(ot 0 m0 4) (ot 0 10 10) (o1 0 10 1,6)
ot 0 1o 60 ot 0 1o 160 ot 0 10 25
(o1 0 o 6) (ot 0 no 16) (ot 0 1o 2,5)
ot 0 no 100 ot 0 10 250 ot 0 o 40
(ot 0 mo 10) (ot 0 no 25) (ot 0 mo 4)
ot 0 no 160 ot 0 10 400 ot 0 10 60
(ot 0 mo 16) (ot 0 1o 40) (ot 0 o 6)
ot 0 mo 250 ot 0 10 600 ot 0 mo 100
(ot 0 o 25) (ot 0 mo 60) (ot 0 170 10)
ot 0 mo 400 ot 0 10 160
(ot 0 mo 40) (ot 0 10 16)
ot 0 0 600 ot 0 70 250
(ot 0 o 60) (ot 0 o 25)
ot 0 10 400
(ot 0 10 40)
ot 0 mo 600
(ot 0 10 60)
ot 0 o 1000
(ot 0 mo 100)
- a0COJIIOTHOIO IAaBJICHUS ot 0 10 1 ot 0 10 2,5 or 0 o1 ot 0 no 0.4
(010 100,1) | (010m00,25) | (or0m00,1) | (or 0 1m0 0,04)
ot 0 10 1,6 ot 0 10 4 or0nmo 1,6 ot 0 110 0,6
(o1 0 10 0,16) | (ot 0 m0 0,4) (o1 0 10 0,16) | (o1 0 m0 0,06)
ot 0 mo 2,5 or 0 10 6 ot 0 10 2,5 oTr 0 g0 1
(ot 0 10 0,25) | (ot 0 1m0 0,6) (o1 0 10 0,25) | (ot 0 10 0,1)
ot 0 10 4 ot 0 10 10 ot 0 10 4 ot 0 10 1,6
(ot 0 10 0,4) (o0 mo 1) (010 100,4) | (o1 0 m00,16)
ot 0 10 6 or 0 10 16 or 0 106 ot 0 1o 2,5
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s HaumenoBanue 3HaveHne XapaKTePUCTHKH T MOAUPUKALIAK
XapaKTEPUCTHKH PSD-30 PSD-31 PSA-31 PSD-4
(ot 0 10 0,6) (ot 0 10 1,6) (ot 0 10 0,6) ot 0 1o 0,25)
ot 0 no 10 ot 0 mo 25 or 0 1o 10 ot 0 10 4
(or 0 mo 1) (o1 0 mo 2,5) (or0mo 1) (ot 0 mo 0,4)
or0mo 16 or 0 1o 16 or 0 10 6
(ot 0 o0 1,6) (ot 0 0 1,6) (ot 0 mo 0,6)
ot 0 mo 25 ot 0 mo 25 ot 0 mo 10
(ot 0 10 2,5) (ot 0 mo 2,5) (ot 0 mo 1)
or 0 1o 16
(ot 0 10 1,6)
ot 0 1o 25
(ot 0 mo 2,5)
- MAHOBaKy yMMETPHYECKOTO or-1 100 or-1 01,5 oT-1 100 ot -1 10 0
(B TOM "mCITE (or-0,1 10 0) |(or-0,1 70 0,15)| (0oT-0,1 10 0) | (or-0,1 mo 0)
BaKyyMMETPHIECKOTO) ot -1 1o 0,6 or-1m03 or-1m101,5 ot -1 10 0,6
JTABJICHUSI (ot -0,1 1o 0,06)| (ot -0,1 1o 0,3) |(or -0,1 mo 0,15)|(ot -0,1 mo 0,06)
oT -1 mo 1,5 or-1m05 or -1 103 or-1mo1,5
(ot -0,1 10 0,15)| (ot -0,1 m0 0,5) | (o1 -0,1 m0 0,3) |(0T -0,1 110 0,15)
or-1 103 oTr-1 109 oT-1 105 ot -1 10 3
(or-0,1 10 0,3) | (o1 -0,1 10 0,9) | (o1 -0,1 70 0,5) | (0T -0,1 1O 0,3)
or-1 1o 5 ot -1 no 15 or-1m09 or-1 105
(or-0,1 10 0,5) | (o1 -0,1 no 1,5) | (o1 -0,1 70 0,9) | (01 -0,1 MO 0,5)
or-1 109 or -1 o 24 or-1mo15 | or-1m09
(ot -0,1 10 0,9) | (o1 -0,1 1m0 2,4) | (0T -0,1 1o 1,5) | (ot -0,1 mo 0,9)
or-1 3015 otT -1 1o 24 or-1 no 15
(ot -0,1 mo 1,5) (o1 -0,1 m0 2,4) | (ot -0,1 10 1,5)
ot -1 1o 24 ot -1 mo 24

(ot -0,1 0o 2,4)

(o1 -0,1 1o 2,4)

IIpenensl nonyckaemoit
OCHOBHOM IIpUBEICHHOMN
IIOTPENIHOCTH, % auama3oHa
U3MEpPEHUN

+1

+1

+]

0,5

IIpenens! nonyckaemoit
OCHOBHOH IPUBEIECHHOMN
IOTPEMTHOCTH IpU
HEePEHacTpoMKe Juana3oHa
u3Mepennit 1o 5:1
BKJIFOUHTEIBHO, Yo
HEPEHACTPOCHHOTO JHana3oHa
U3MEPEeHU

+0,5k 2

IIpenens! momyckaemoit
JOIOJHUATENBHOM
IIPUBEECHHONU ITOTPENTHOCTH,
BBI3BAHHOU OTKIOHEHUEM
TEMIIEPATYPEI OKPY>KAIOIIEH
Cpelibl OT HOPMaJIBHBIX
yCIIOBHH

(ot +15 mo +25 °C), %
Iuana3oHa usmepenuii/ 10 °C

+0,2

+0,2

+0,75

+0,16
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/' HaumenoBaume

3Ha4ueHne XapaKTePUCTHKH JUTS MOAUPUKAIAY

XapaKTEePUCTUKH PSD-30

PSD-31 PSA-31 PSD-4

[Ipenensr nomyckaemoit
JIONIOJIHUTENBHOM
IIPUBEICHHON ITOTPEIIHOCTH,
BBI3BAHHOHN OTKJIOHEHHEM
TEMIEPATyphl OKpYX aromiei
Cpeabl OT HOPMAaJTBHBIX
YCIIOBHM

(ot +15 mo +25 °C) npum
[IepeHacTpoiike quamasona
usMepeHui jo 5:1
BKJIFOYUTENBHO,

% DmepeHacTpOSHHOTO
Jana3zoHa u3MepeHuii/

10 °C

+0,16k 2

IIpumeqanus

K [IEpEHACTPOCHHOMY JWAIla30Hy.

(1) A Taxoke npyrue eUHUITEI H3MEPEHUH JaBICHUS, TOTYIIEHHbIE K IPHMEHEHHIO B PD.
(2) k - koo puumenT neperacTPOHKH, paBHBIA OTHOLICHHIO HOMAHAIBLHOTO MATIA30HA H3MEPCHHIT

Tabnuna 3 - TexHUUECKHE XapaKTEPUCTUKH

Haumenosanue XAPAKTCPUCTUKH

3HaYeHUE XapPaKTePUCTUKH IS MO UKAIAK

PSD-30 | PSD-31 [ PSA-31 | PSD-4

BrixonHoit curuan
- IIOCTOSIHHOTO TOKa, MA
- HAIIPsDKEHUA MOCTOSHHOTO TOKa, B

ot 4 1o 20
o1 0 go 10; ot 0 o 5; o1 1 ;0 5; 01 0,5 10 4,5;
or 1 106;0T 10 0 0

- HHTepdeiic . IO-Link

JlMama3on TeMuepaTyp OKpyxaromiei cpeanl, °C ot -20 go +80

Hanpsokenue nutanus, B mocrosiHHOTO TOKA or 15 mo 35

Macca, kxr, He 6osiee 0,22 0,25 0,45 ! 0,22

| abapuTHEIE pasMepor 95x49x38 95x49x38 |152x49x38 | 95x49x38
(BBICOTAXIMIMPHHAXIMAMETD), MM, He Oosiee |
Cpennuit cpok ciyk0bI, JeT 12

Cpennss HapaGoTKa Ha OTKa3, 4, HE MEHee 100000

3HaK yTBep:KIeHHUsI THIIA

HAHOCHUTCS Ha THTYJIBHBIM JIMCT NTACIIOPTa THIOTPahCKHM CIIOCOO0M.

KoMIuiekTHOCTB cpeacTBa H3Mepenmii

KommexTHOCTE npeoOpa3oBarteneii mpeicrapiaeHa B TabJuIe 5.

Tabmima 5 )
| HanmenoBanue _ O6o3Hauenme Kon-Bo [Ipumeyanue
IIpeobpazoBarens gaBieHus

. Hcnonsenre B COOTBETCTBHH C
usMmeputenapasiii PSD-30, - 1 mT. 3AKA30M
PSD-31, PSA-31, PSD-4 ]
Tacmopt 1 5k JlomyckaeTcst mocTaBsaTh 1 9K3.

P | Ha mapTuio nmpeoOpasoBaTeeit
OIIyCKaeTCs MOCTABIIATh 1 3K3.
MeToIuKa OBepKH MIT 202-022-2017 | 1 k3. | 2O -
Ha IIapTHIO NIpeobpasoBareeit
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oCymecTBIAeTCss no poxymeHty MII 202-022-2017 «IlpeoGpasoBaTenn qaBjieHHS HU3MEPUTEIIBHBIE
PSD-30, PSD-31, PSA-31, PSD-4. Meronuka HOBEPKH», yTBepxacHHomy ®I'VII «BHUHMC»
14.11.2017 r.

OcCHOBHBIE CpeJICTBa MOBEPKH:

Paboune stanomsl 2-ro paspsmos mo I'OCT P 8.802-2012 - MaHOMETPBl H30BITOYHOIO
AapieHust rpysonopiuxesle MII-2,5; MII-6; MII-60; MII-600; MII-2500 (PeructparmoHHnbIi
Ne 58794-14).

Kanmubparop muorodynximonansueii 1 kommyauxkatop BEAMEX MC6 (-R) (Perucrparmonnsmii
52489-13).

PaGounmit stanon 1-ro paspsma mo T'OCT P 8.840-2013 - MaHOMETD aOCONIOTHOTO JaBJICHUS
MIIAK-15 (Peructpanuonnsiit Ne 24971-03).

Pabounmit sranon 1 paspsma mo 'OCT P 8.802-1012 - MaHOBaKyyMMETpP T'PY30IOPUIHEBOH
MBII-2,5 (Peructpanponnsii Ne 1652-99).

MUKpOMaHOMETPBI UIKOCTHBIE KOMIICHCAIIAOHHEIE ¢ MHKPOMETpHIecKaM BraHToM MKBK-250
(Pernctpanmonnsrit Ne 22995-02).

3anaryuk paspesxenus Merpan-503 Bosayx (Peructpanuonssri Ne 25940-03).

Kasym6paropei-konTponneps! nasienus PPC (Perucrpanuonnsii Ne 27758-08).

Kamu6paroper maBmenus CPC3000, CPC6000, CPC8000, CPC8000-H (PeructparnoHHbIi
Ne 59862-15).

Kaym6paropsr nasnenns CPG8000, CPG2500 (PermcrpanuosHbii Ne 54615-13).

KamuGparopsr nmaBinennst mnmeBmatmueckne METPAH-504 Bosnyx-I (PeructpanuonssIit
Ne 31057-09).

Mynsramerp 3458A (Perucrpammonnsiid Ne 25900-03).

Horyckaercs npuMeHeHHEe aHAIOTHYHBIX CPENCTB TOBEPKH, 06ECIEYHBAIONINX OIlpeJieNICHHE
METPOJIOTHYECKUX XapaKTepUCTHK noBepseMbix CH ¢ TpeGyemoil TOUHOCTHIO.

3HaK HOBEPKH HAHOCHTCS HA CBHAETEIHCTBO O IIOBEPKE.

Ceeennsi 0 MeToMKAX (METOAAX) H3MeEPEHHUil
IIPUBEJICHBI B 3KCIUTYaTallHOHHOM TOKYMEHTE.

Hopmaruenbie n TexHHIeCKHE T0KYMEHTDI, yCTAHABIUBAIOIIHE TPeGOBAHMS K npeoGpazoBareaam
Aasjenus usMepureabubiM PSD-30, PSD-31, PSA-31, PSD-4

I'OCT 22520-85 {aT4uky [aBIeHHs, PaspeskeHHs M PasHOCTH JABIEHHH C 3NIEKTPHYECKUMHU
AHAJIOTOBBIMHU BEIXOJHBIME curHaiamu ['CIL. Obmue TexHudecKre yCIoBHs.

I'OCT 26.011-80 Cpexncrsa wsMmepenuit u aBToMaTH3aumu. CHIHAIHI TOKA U HalpsSOKCHUS
SIIEKTPUYECKUE HENPEPHIBHBIE BXOHAIE U BBIXOIHBIE.

I'OCT P 8.802-2012 T'CH. TocymapcTBeHHAs NMOBEpOYHAs cXeMa i CPEACTB H3MEpEHHit
H30BITOYHOTO JaBieHus 10 250 MITa.

['OCT P 8.840-2013 I'CH. T'ocynapcrBeHHas MOBEpOYHAS CXeMa IS CPEICTB HM3MEpEHU
abCcoMmoOTHOrO naBnenus B auanasoxe 1 - 1-10° ITa.

Texnmyeckas qOKyMeHTAaIMA QUPMBI-U3TOTOBUTEIIS.

H3zroroBurens
Gupma « WIKA Alexander Wiegand SE & Co. KG», Tepmanus
Anpec: Alexander-Wiegand-Strasse 30, 63911 Klingenberg - Germany
Tenedon: +49 9372 132-0, daxc: +49 9372 132-406
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IIpeoGpa3soBaTenn naBiaenns n3mepureabibie PSD-30, PSD-31, PSA-31, PSD-4

MeToanka noBepKn

MII 202-022-2017



Hacrosmas meroamka pacmpocTpaHseTcs Ha IpeoOpa30oBaTeNny JaBJIeHUs H3MEPUTEIHHBIE
PSD-30, PSD-31, PSA-31, PSD-4, u3roTaBImMBaeMble 10 TEXHHYECKOM JOKYMEHTAIUH (HPMBI
«WIKA Alexander Wiegand SE & Co. KG», 'epManusi.

IlpeoGpasoBarerm gaBieHus usMepurensHeie PSD-30, PSD-31, PSA-31, PSD-4 (nanee —
npeoOpa3oBaTenu) NpeJHa3Ha4YeHEl 11 W3MEPEHNs M HENPEPHIBHOTO mpeoGpa3oBaHus H3GEITOYHOIO
uM abCOMOTHOTO JABICHUS KUAKAX WIA ra3000pasHeIX cpell B YHHQUUHAPOBAHHEIA 3I€KTPUYECKM
BBIXOJ{HOM CUTHAJI IIOCTOAHHOTO TOKA WM HAIIPSDKCHUS IOCTOSHHOTO TOKA.

PexoMenjanus ycTaHaBIMBacT METOMUKY IEPBHYHON (IO BBOJA B IKCIUIYATAIMIO, 4 TAKXKE
II0CJIE PEMOHTA) H NIEPHOIMIECKO#E (B IIpoIIecce SKCIUIyaTalK) IIOBEPOK Npeobpasosareieii.
PexomMen1oBaHHEBIN MHTEPBAT MEXKAY ITOBEPKaMH 5 JI€T.

1 Onepanun noBepKu
1.1 Tlpu npoBeieHNH MOBEPKH BEUIIONHAIOT CICAYIOLINE OIEPAIIHN:

— BHEIIHUHA ocMOTp — 5.1;

— onpoboBanue — 5.2;

— IPOBEpPKa HACHTU(GHKAIMOHHBIX AaHHBIX POrPaMMHOro obecmeyenus — 5.3;
— OIIpeeJICHAEe OCHOBHOM IIOrPEIIHOCTH Ipeobpazosares — 5.4.

2 Cpencrea noBepkn
2.1 Ilpu npoBeieHMH TOBEPKH MIPHMEHSIOT CPEACTBA IOBEPKH, YKa3aHHEIC B Tabmune 1.

Tabmma 1
HamMmenoBanue cpeacTa OCHOBHBIE METPOJIOTUIECKHUE M TEXHHUCCKHUE
ITOBEPKH XapaKTEepUCTUKH CPEACTB OBEPKH

MaHoMeTp rpy30n0pIIHEBO
MII-2.5

Bepxnmii npegen usmepennii 0,25 Mlla, auxuuit npenen namepenui 0 Mlla.
IIpenens! fomyckaemMoil OCHOBHOM OTHOCHTEIILHOM IOTPEITHOCTH, %:

£0,01 % ot m3mepsieMoro naBineHus (pu gaBireHHAX oT 10 go 100 % ot
BEPXHETO IIpe/ieiia U3MEpEHUit);

+0,01 % ot 0,1 BepxHero npeaena naMepeHui (npu gasieHusx Hmxe 10 %
OT BEPXHETO Ipe/ielia H3MEPEHHMI)

Manomerp rpy3zonopmHeBoii
MII-6

Bepxnnii npenen usmepenmit 0,6 Mlla, mmxHui npeaen usMepenuit 0,04
MIla.

IIpenens! nonyckaeMoii OCHOBHOM OTHOCHTEIIEHOM IOTPEITHOCTH, %o:

+0,005 % oT u3MepseMoro JaBeHUs

MaHoMeTp Irpy30I0OpIIHEBOIH
MIT-60

Bepxnmnii npenen m3Mepenuit 6 MIla, HuxHMI nIpejen U3MEpPEHHH 0,1
Ml]a.

IIpenensr gomyckaeMoit OCHOBHOH OTHOCUTEIEHOM IOIPEIIHOCTH, %0:
+0,005 % oT n3MepseMOro JaBIeHUS

MaHoMeTp rpy30I0pIIHEBOH
MII-600

Bepxnmii npenen usmepennit 60 MIla, Huxuuii npenen usmepennit 1 MI1a.
IIpenens! pomyckaeMoi OCHOBHOH OTHOCHTEJIFHOU HOTPEITHOCTH, %o:
+ 0,01 % oT u3MepseMOoro J1aBJIeHUs

Manomerp rpy30n0pIHeBoit
MII-2500

Bepxnnii npegen nsmepennit 250 MIla, mxHnii npepen uamepenuii 5 Mlla.
Ilpenens! nonyckaeMoil OCHOBHO#M OTHOCHUTEIEHOM IOTPEITHOCTH, Yo:
+0,02 % OT H3MEPAEMOro JIABJICHHA

ManoBaxyymmeTp
rPy30IOPILIHEBOHR

MBII-2,5

OpH  JaBjICHWIX (M30LITOYHOM WM  OTPHULATENRHOM  M30BITOYHOM
(BakyymmeTprueckom) ot 0 1o 0,01 MITa (ot 0 1o 0,1 xre/em?):

+5 ITa (+ 0,00005 xre/em?); £2 Ia (+ 0,00002 kre/cm?)

IIpH  JaBIcHWSIX (M3OBITOYHOM WM OTPHUUATEIBHOM  HM30BITOYHOM
(BaxyymmerpuueckoM) carie 0,01 MITa (0,1 xrc/ CMZ):

0 05 % ot m3mepsemoit BemmunHsl, +0,02 % 0T M3MepAEMOii BEJTUUHHEI

ManomeTp abcomoTHOTO
nasneans MITAK-15

IIpenensl gomyckaeMoil OCHOBHO# OTPEITHOCTH

+6,65 I1a B quanazone 0,133 — 13,3 kI1a;

+13,3 Ila B quamazone 13,3 — 133 xIla;

+0,01 % oT nelCTBUTENBPHOrO 3HAYCHUS H3MEPAEMOrO MOaBICHUSI B
jguanaszone 133 — 400 kIla




MuKpoMaHOMETPHI K-
KOCTHBIE KOMIICHCAIIHOHHBIE C

MHKPOMETPUYECKHM BHHTOM
MKBK-250

Bepxnumii npenen n3mepennit 2500 11a,

HIDKHUHR npeen uzMmepenuit 0 Ila.

IIpenens! gomyckaeMoi OCHOBHO# MOrpeMHOCTH, Yo:
+ 0,02 % ot BepxHero mpejiena u3MepeHmit).

Kanu6bparop
MHOTOQYHKIMIOHA-TEHBIA 1
kommyHuxatop BEAMEX
MC6 (-R)

IIpenensr fonyckaeMoit OCHOBHOM ITOTPEITHOCTH:

+(0,01 % moxazanusa +1 MKA) B quanasone +25 MA, Ry<10 MOwm.

(0,01 % mokasarans +1 MxA) B quanasone ot 0 10 25 MA, Ryap<1140 Om
(20 MA), 450 OMm (50 MA).

+(0,006 % moxazanus +0,25 MB) B nuamasone ot 1 10 60 B mpu Ry>2
MOm.

(0,007 % moxazanus +0,1 MB) B aquanazone ot -3 10 10/24 B npu lyac=5
MA.

3ajaTyuK pazpexeHus
Mertpan-503 Bozayx

Knacc Tounoctu 0,02

KanmubpaTopEI-koHTpOILIEPHI
nasiaeuns PPC

IIpenener  gomyckaeMol  OCHOBHOH  OTHOCHTENLHOM
W3MEPEHMIT U TeHepaluy JaBjIeHus, %:

+0,008%; +0,01% (u3mepenus) g BIIN: ot 10 xIla mo 10 MIla (u36.); ot
110 xIIa go 10 MIIa (a6¢.) ot 7 mo 100 MIIa (u36., abc.)

+0,013%; +0,018% (u3mepenns) s BIIN: ot 20 xo 200 MIla (u36., abe.)
+0,008%; £0,018% (u3mepenus) mis BITA: ot 10 xI1a o 280 MIla (u36.);
ot 110 kIIa no 280 MlIla (abc.)

+0,009%; +0,011% (renepamus) ansa quana3zoHos oT -98,5 klla mo 10 MIla
(u36); 1,5 xIla go 10 MIla (n36.,a6c¢.)

+0,013%; +0,014%; +£0,016% (renepamms) s BIIA ot 7 go 100 MIla
(n36., abc.)

+0,016%; +0,020% (renepauus) ais BIIU ot 20 xo 200 MIla (136., a6e.)

HOTPCITHOCTH

Kanubpartops! aBienus
CPC3000,

CPC6000,

CPC8000,

CPC8000-H

£0,025% ot quanazoHax m3MepeHuii B quanasone maMepenuit ot 0 xo 0,035
MIla; ot 0 1o 10 MIIa; ot -0,035...0,035 10 -0,1...10 MIIa.
+0,0125% ot auanazona mamepenuit; +0,025% 0T H3MEPEHHOTO 3HAYCHUS B
Iuanazonax umepenuit ot 0 no 0,01 Mlla; ot 0 go 10 Mlla.

+0,01%; ot quanasona u3Mepenmii B quanazonax ot 0...0,007

1o 0...10 MITa; ot -0,0025...0,0045 1o -0,1...10 MI1a.;

+0,03%; ot guana3oHa u3MepeHuit B quanasonax ot 0...0,0025

10 0...0,007 Mlla; ot -0,0025...0 mo -0,007...0 MI]a,

ot -0,0025...0,0025 o -0,0025...0,0045 MIIa.

+0,005% ot nmanazona usmepenuii; £0,01% oT U3MEpEeHHOr0 3HA4YECHUA B
auanazoHax ot 0...0,1 7o 0...10 MIla; ot -0,1...1 go -0,1...10 MIIa
+0,0026% ot aunanazona uzmepenmit; +0,008% oT n3MEpEHHOT0 3HAYCHHS
B anana3oHax ot 0...0,1 go 0...6,9 Mlla (abc¢.)

+0,004% ot nuanazona nzMepeHuii B quanaszonax ot 0...6,9 xo 0...40,1
MlIla (abc.)

+0,01%; ot auana3ona u3Mepennii B guanasonax ot 0...0,007 go 0...40
Mlla; ot -0,0025...0,0045 mo -0,1...40 Mlla.

+0,03%; oT auanazoHa u3MepeHuit B auanasonax ot 0...0,0025 go 0...0,007
MIla; ot -0,0025...0 mo -0,007...0 MIla.

ot -0,0025...0,0025 mo -0,0025...0,0045 MI]a.

+0,01% ot guana3ona n3Mepenuil B guanasonax ot 0...40 1o 0...103 MIla
+0,014 % ot auana3zona u3MepeHui B quanazonax ot 0...103 g0 0...160
Mlia.

Kamibpartops! faBieHus
CPG8000, CPG2500

+0,01%; £0,015%; £0,025% ot auana3zona u3MepeHuil B quana3oHax oT -
0,0025...0 no -0,1...10 MITIa.; ot 0...0,0025 o 0...250 MIIa;

Kam6partops! 1aBneHus
ITHEBMAaTHYECKHE

Knacc rounoctu 0,01; 0,015; 0,02.
Huanason Bocnpom3Bogumoro aasineHus 3 <P,<400 xlla.




METPAH-504 Bo3myx-I

MyasTaMmeTp 3458A Ilpenensl nomyckaemoii abCOMOTHON IOIPEITHOCTH

- B quanasone u3mepenuit 100 MA: £(25 x 10°D + 4 x 10'6E)

- B IMana3oHe U3MEPEHU HanpshkeHus moctosHHoro Toka 10 B: (0,5 x 107
D +0,5 x 10°E)

rae: D - mokaszanue ripubopa, E - BepxHee rpaHIIHOE 3HAYCHUE IHANa30Ha

M3MEpPEHMS
MepsI 2JIEKTPHUIECKOTO Kaccsl Tounocta 0,0005; 0,001; 0,002

COIIPOTUBJICHUSA

oxHo3HauHsle MC 3050M

TepMoMeTp pTYTHBIH Ilpenen namepennii 0 — 55 °C. Ilena aemenus mkans: 0,1 °C.

CTEKJISHHBIN nabopatopubiit | Ilpegen gomyckaemoii morpemmoctu +0,2 °C
o I'OCT 28498-90

HcTouHuK IIOCTOSAHHOrO TOKa | Bexoanoe Hanpsoxenue o 60 B
GPC-3060D

2.2 JlomyckaeTcsi IIpMMEHEHHE aHAJOTMYHBIX CpEACTB IIOBEPKH, 0OeclednBalomuxX
OIIpeAcIeHIEe METPOJIOTHYECKIX XapaKTepHCTHK moBepsaeMEIX CU ¢ TpebyeMoit TOIHOCTEIO.

3 TpeGoBanus Ge3onacHoOCTH

3.1 Ilpm mpoBenierny noBepkm cobironaroT obmue TpeGoBaHus Ge30macHOCTH IIpH paboTe
npeobGpasoBatensamu  jasineHus (cMm., Hampumep I['OCT 22520-85), a Take TpeboBaHHs IIO
0€30I1aCHOCTH 9KCIUTyaTalliyl IPUMEHSEMBIX CPEJCTB IIOBEPKH, YKa3aHHBICE B TEXHHYIECKOM
JOKYMEHTAIMK Ha 3TH CPEJICTBA.

4 Ycj10BHS IOBEPKH U MOAT0TOBKA K Heil

4.1 Ilpm npoBegeHUM MOBEPKH COOMOAAIOT CIIEAYIOIINE YCIOBHS:

— TeMIepaTypa OKpy:Karomero Bo3ayxa ot +15 go +25 °C;

—  OTHOCHTEJbHAs BIAXHOCTh OKpYXaromero Bo3gyxa He Gonee 80 %;

— J1aBJICHHE B IIOMEUICHHH, IJ€ NPOBOAAT IOBEPKY (Aanee — arMocdepHOE JaBleHHE), B
npeaenax ot 84 no 106,7 xIla umu ot 630 o 800 MM pT. CT;

— HanpspDKeHHE ITUTaHHS IOCTOSTHHOTO TOKA B COOTBETCTBHHM C TEXHMYECKOM JIOKyMEHTaIUEH
Ha 1mpeobGpa3oBaTens. HoMUHANIEHOE 3HaueHHME HANPSDKEHUS IUTAHUSA U TpeOOBaHUS K HCTOYHHUKY
NUTaHUA — B COOTBETCTBHE € TEXHWYECKOH [OKyMeHTauueii Ha mnpeoOpasoBarens. OTKIOHEHHE
HaIpsOHKCHUS MUTAHWS OT HOMHHAIBLHOrO 3HaueHuWs He Oomnee +1 %, ecim HHOEe HE YKa3zaHO B
TEXHUYECKOH JOKyMEHTAIMK Ha Ipeodpa3oBareib;

—  COIPOTHBIIEHHE HArpy3KM IIpH IOBepke — B COOTBETCTBUH C TCXHUYECKOM JOKyMEHTAIUEH

Ha npeobpa3oBarelnsb;

— pabouas cpella — BO3AYX WM HEHTpalbHBEIA ra3 mpH INOBepKe IpeobpazoBaTencit c
BEpXHHMMH IipejieiiaMi H3MepeHuit, He npeBpinaromuMu 2.5 Mlla, u XHIKOCTP IpH IIOBEPKE
npeoOpa3oBateneli ¢ BEpXHUMH Ipeaeiamu u3Mmepenuit 6onee 2,5 MIla. JlonmyckaeTcs HCIIONB30BaTh
HIKOCTh IIPH TIOBepKe NpeoOpaszoparenieil ¢ BepxHUMU Ipenenamu usmepennii ot 0,4 no 2,5 Mlla
IpH YCNOBHH TINATENHHOTO 3alONHEHWS JKUIKOCTBIO BCEll CHCTEMBbI IIOBEpKH. JlomyckaeTcs
HCIIOJIF30BaTh BO3yX WM HEHTPaIbHEL ra3 Ipy NoBepke npeobpaszoBareieil ¢ BEpXHUMH NpeIeiIaMy
u3Mepennit 6onee 2,5 Mlla npu ycinosuu coOMOACHNA COOTBETCTBYIONIMX IIPaBUN 6€30IIaCHOCTH;

— KoyebaHWSA IaBJICHMS OKpYXaloIero Bo3ayxa, BHOpalus, TpACKa, yAaphbl, HaKJIOHBI,
MarHWTHBIC IO M JAPYrHM€ BO3MOXXHBIC BO3ACHCTBHMS HAa JATUMK IIPY €r0 IIOBEPKE HE JOJDKHEI
IPUBOJUTH K BRIXOJY 34 JOITyCKaeMble 3HAUCHUSA METPOIOTHIECKIX XapaKTEPUCTHK;

4.2 Tlepeny 1mpoBeJeHMEM IOBepKM IpeoOpa3oBaTeneil  BBIIONHSIIOT  CIEAYIONIHE
IOJITOTOBUTEIBHEIE pabOTHI:

—  BBJIEpXMBaIOT npeobpa3oBaTens HE MEHEE 3 4 IPH TeMIiepaTrype, yka3adHoi B m. 4.1,
€CJIM MHOE HE YKa3aHO B TEXHUYECKOH JOKYMEHTAIMH Ha IpeoOpa3oBaTeb;

—~  BBIIEPXKHBAIOT npeobOpasoBarens He MeHee 0,5 4 npu BKIIOYEHHOM IUTAHHMH, €CIH HHOE
HE YKa3aHO B TEXHUYECKOH JJOKYMEHTAIINH;
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— YCTaHaBIMBAIOT INpeoOpa3zoBaTens B pabouee NOIOXKEHHE C COOMIONECHWEM YKa3aHMid
TEXHUYECKON JOKYMEHTALIUY;

— IPOBEPAIOT HA FEPMETUYHOCTE B COOTBETCTBHM C I.I. 4.2.1 — 4.2.4 cucTeMy, COCTOAIIYIO
M3 COEAVHUTCIBHEIX JMHUN Ui IepeAadd JaBlIE€HHUS, dTAJIOHOB U BCIIOMOTATEIBHBIX CPEICTB IS
3a/laHus U [Tepeadd H3MEpAeMoil BeTUIMHEL

4.2.1 TIpoBepKy repMETHYHOCTH CHCTEMBI, IPeAHA3HAYCHHOM A1 MOBEPKH IIpeoGpa3oBaTeei
JIaBJICHMsI, pa3peXXeHUs1 C BEPXHHUMH mpezneiammu miMmepenuii MmeHee 100 xlla m mpeobpasopareneii
abCOMOTHOrO JaBICHAS C BepXHUMH IpeaeiamMu u3MepeHmit Gomee 250 klla, mpoBomsar npm
3HAYCHMSX JaBleHWS (pa3peKeHMS), PpaBHEIX BepXHEMY Ipejcly H3MEpeHHuil I0BepseMoro
npeobOpa3zoBarels.

IIpoBepky repMETHYHOCTH CHCTEMEI, IpeAHA3Ha4YeHHOW /I IIOBEPKH IpeoOpa3soBarerteit
JNABJICHUA-PA3PEKEHU, [POBOAAT IPH [ABICHHM pPABHOM BEPXHEMY MpeAciy H3MepeHuit
H30BITOYHOTO JABIICHUS.

IIpoBepKy repMETHMYHOCTH CHCTEMBI, NpeJHA3HAYCHHO#H 11 MOBEpKU IIpeobpa3oBarereit
paspexenuss ¢ BepXHMM ImpeaenoM mu3Mepenuii 100 xIla, mpoBoasT Ipu pa3peKCHHH, PaBHOM
0,9 — 0,95 3nayeHns atMmocepHOro JaBICHUS.

IIpoBepKy TrepMETMYHOCTH CHCTEMEI, NpeAHA3HaYCHHOM /U1 IOBEpKM IipeoOpasoBarteneit
a0COMIOTHOrO JaBlEHUS C BEPXHHMH Ipeenamu u3mepenmit 250 xIla m MeHee, OpOBOAAT B
COOTBETCTBHH C 11.4.2.3.

4221Ipn mOpoBepKke TIEPMETHYHOCTH CHCTEMBI, IpeJHA3HAYEHHOW Ui  OBEPKH
npeoOpa3oBareneil, ykazaHHEIX B 4.2.1, Ha MECTO MOBEPAEMOTO MpeoOpa3OBaTENs YCTAHABIMBAIOT
3aBEJI0OMO IepMETHYHEIH TpeoOpazoBarens WK J000e Apyroe CpeACTBO U3MEPEHHUH C IIOTPEITHOCTEIO
u3MepeHuit He OGonee 2,5 % or 3HavYeHW# [aBleHMs, COOTBETCTBYIOIMX TpeComanusMm 4.2.1, u
IO3BOJIIIONIee 3a(UKCUpPOBaTh M3MEHEHHE JaBleHHA Ha BeqnumHy 0,5 % OT 3aJaHHOrO 3HAYCHHSA
HaeneHus. Jlanee B cucTeMe CO3JAIOT JaBjIeHUE, YCTAHOBHBINEECS 3HAUCHHE KOTOPOTO COOTBETCTBYET
TpeGoBanusM 4.2.1, mocne dYero OTKIIOYAIOT MCTOYHMK JaBieHus. ECIM B KadecTBe STaloOHA
OPUMEHSIOT TPY30I0PIIHEBO# MAaHOMETP, TO €r0 KOJIOHKY M IPECC TaKXKe OTKII0YAIOT.

CucteMy CUMTAIOT FepMETHYHOM, €ClM HOCNE 3-X MHH BBUIEPXKKH IIOJ JABJICHHEM, PAaBHBIM
wm 6MM3KMM BEpXHEMY IIpeZelly M3MepeHHil npeobpa3oBarelieil, He HaOIIONAIOT NaEHMsT JIABICHMS
(paspexeHHs) B TedeHHe mocieAyrommx 2 MuH. IIpn HeoOXOAMMOCTH BpeMsl BBUIEPXKKA IIOJ
JIaBJICHUEM MOXKET OLITH YBEIMYCHO.

IIpu moBepke OCHOBHO# NHOIrpemIHOCTH NpeoOpa3oBarelis CUCTEMY CUMTAIOT T€pPMETUYHOIM,
ecid 3a 30 ¢ cman Aasnenus He npessimaer 0,3 % 0T BepxHero Ipeneia H3MEPEHMIT OBEPAEMOTO
mpeobpa3oBaTens.

Jonyckaercs m3MeHeBUe OaBICHUA (pa3speXeHHs) B CHCTeMe, 00YCIOBICHHOE H3MEHEHHEM
TEMIIEPATyPhI OKPYKaIONIEro Bo3ayxa 1 paboueii cpeasl B peaenax +(0,5...1) °C.

4.2.3 TIpoBepKy repMETHYHOCTH CHCTEMEI, IIpeHa3HAuYEHHOM /U IOBEpPKH peobpa3orareeit
abCOIIOTHOTO JIaBJIEHUS C BEpXHUMH Npeaenamu uamepennit 250 kIla 1 MeHee, IPOBOJAT ClIELYIOIAM
o0pazoM, eciy MHOE HE YKa3aHO B TEXHUYECKOM JOKYMCHTAIIVH.

YcTaHaBIMBAIOT B CHCTEME 3aBeJOMO I'€pMETHUHBIA npeobpaszopaTeis WM J000€ Ipyroe
CPE/ICTBO M3MEpEHMI abCOMOTHOTO AaBICHUs, OTBevatomee TpebosanusmM K CH B COOTBETCTBHH ¢ II.
4.2.2. Co3zpartoT B cucteMe abcomoTHOe AaBieHue He 6onee 0,07 kI1a 1 momIEpXUBAKOT €r0 B TEUCHUE
2 — 3 MuH, mocie 4ero OTKIIOYAIOT YCTPONCTBO, co3Jaromee a0COMIOTHOE NaBJICHHE, W STAIOH IpH
Heo6Xx0auMOCTH (HalpaMep, OTKIFOYAIOT KOJIOHKH IPY30II0PIIHEBOTO MAHOMETPA).

Ilocne 3-x MMH BBUIEPXKKHM H3MEHEHME JaBICHHMS HE OOJDKHO IpeBbnmnath 0,5 % BepxHero
Ipejiena U3MepeHnii NoBepsAeMoro npeobpasoBarers.

Homyckaercs: nonpaBKka NMpH M3MEHEHHH TEMIIEPaTyphl OKPYKAIOIIEro BO3ayXa M paboueit
CpenBbI.

4.2.4 TIlpoBepKy TrepMETHYHOCTH CHCTEMBl PEKOMEHAYETCA IPOBOJUTH IIPH JABICHHHA
(paspexeHuM), COOTBETCTBYIOUIEM HAWOONBIIEMY [aBICHUIO (Pa3peXEHHMIO) M3 pAfa BEPXHHUX
IIpeIEIOB U3MEPEHUI TIOBEPAEMEIX ITpeoOpa3oBaTeei.



5 IIpoBenenue moBepKu

5.1 Buemmnwuii ocmoTp

Ilpu BHEIIHEM OCMOTpE Ipeobpa3oBaTeNsd yCTaHABINBAIOT:

— COOTBETCTBHE €ro BHEIIHETO BHJA TEXHUYECKOH JOKYMEHTAIMM M OTCYTCTBHE BHAMMBIX
JedeKToB;

— HaIM4Me Ha Kopmyce mpeoOpa3oBarend TaOlM4KM C MapKHpOBKOMH, COOTBETCTBYHOIIEH
NacIopTy WM JOKYMEHTY, €r0 3aMEHAIONIEMY;

—  HaJIM4Me NaclopTa WM JOKYMEHTA, €r0 3aMEHSIOIIETO.

5.2 Onpobosanue

5.2.1 Ilpu onpoGOBaHKHU IIPOBEPAIOT FEPMETUYHOCTE H PabOTOCIIOCOOHOCTE MpeoOpa3oBaTes,
GYHKIIMOHUPOBAHUE KOPPEKIIUH (HYIIT».

5.2.2 PaborocnocobHOCTs Ipeobpa3oBaTtelis IPOBEPAIOT U3MEHSS U3MEPSEMYIO BEIHYMHY OT
HIDKHETO A0 BEpPXHEro InpeAensHBIX 3Hadenwit. [Ipm sTtoM gommxHO HaOmIOZaThCs H3MEHEHHWE
BBIXOJIHOTO CHTHANa ¥ MHAMKAIWY Ha JUcIUIee Ipeobpa3oBaTes.

Paborocrioco6HOCTE mpeobpazoBareneil JNaBIICHUA-PA3PEKEHHS IPOBEPSIOT TOJBKO IIPH
30BITOYHOM JaBicHHM; paboTocmocoOHOCTE npeoGpaszopaTeneil paspeXXeHHs ¢ BEPXHAM IIPeNesioM
u3mepennit 100 xIla mpoBepsitoT npH M3MEHEHWM paspexeHus a0 3HaueHus 0,9 atmocdepHoro
JIaBJICHUS.

5.2.3 OyHKIMOHNPOBaHNE KOPPEKIUYU («HYIA» IPOBEPSIOT, 3ajaBasd oaHo (Jroboe) 3HadeHHE
H3MEpSEMOM BEJTMYMHEI B IIpeJieliaX, OTOBOPEHHBIX PYKOBOACTBOM IIO 3KCIUTyaTanuu. B cooTBeTCTBHH
C YKa3aHHUSIMH PYKOBOJCTBA IIO SKCILTyaTalluM [IPH IIOMOINY KJIABUATYPHI IIPOU3BOIAT KOPPEKTHPOBKY
HYJICBOT'O 3HAYEHNS BBIXOAHOTO CHTHANA.

5.2.4 TIpoBepky repMeTHYHOCTH IpeoOpa3oBarens PeKOMEHAYETCS COBMEMIATh C olepanueit
OIIpe/ICTICHUS €r0 OCHOBHOM ITOrpeITHOCTH.

MeTtoauka NIpOBEpKH TE€pMETHYHOCTH IpeoOpa3oBaTells aHaJOTMYHA METOAMKE IPOBEPKU
TEPMETHYHOCTH cucTeMHI (4.2.1 — 4.2.4), HO nMeeT clleIyIolue 0COOCHHOCTH:

— H3MEHEHMe JaBiieHns (pa3pekeHus) ONpPEIeIOT 10 M3MEHEHMIO BHIXOJHOTO CHTHAla M
10 M3MEHEHHMIO ITOKa3aHMi JUICIIES IOBEPAEMOro Ipeodpa3oBaresis, BISTIOYSHHOTO B CHCTEMY (4.2.2);

— B ciyyac oOHapyXeHHs HETepMETHYHOCTH CHCTEMEI C YCTAHOBJICHHHIM IIOBEpPSEMEIM
npeobpa3oBaTelieM CIEAYET pa3fAeibHO IPOBEPHTH TepPMETHIHOCTH CHCTEMEI H IIpeoOpa3oBarteis.

5.3 IIpoBepka naeHTUOUKAMOHHEIX JaHHEIX IPOrPaMMHOT0 obecredeHus

5.3.1 B xagectBe mieHTUUKATOpa NporpaMMHOro obecrnedenus (nainee — I10) npuauMaercs
HAeHTH(QUKanuOoHHENE HoMep Bepcuu I10. Meroamnka npoBepKH WIACHTA(HKaHOHHOro HoMepa I10
npeobpa3oBarelisd 3aKII0YaeTCs B yCTaHOBJIEHHN HoMepa Bepeny 110 mpu nomomu I0-Link - Mozema,
HIOJKIIOYEHHOIO K IpeoOpa3oBaTeio U K NEPCOHATLHOMY KOMIIBIOTEPY (IIpH HaM4Md MHTEpdeitca
IO-Link B npubope). IlompoGHoe MeHI0O mpeo0pa3zoBarens ¢ YyKa3aHHEM IIYHKTa 00
uaenTHuKanmoraoM Homepe 110 mpeacrasieno B PykoBoacTBe mo skciuryaranum. Taxxe HOMEp
BEPCHH YKa3bIBAa€TCs B IIaCIIOPTE W/MIM Ha STHKETKE IIpeodpa3oBares.

Hoctyn x nudposoMy maeHTH(GHKATOPY (KOHTPOIBLHOM CyMMe) HEBO3MOXEH (IIPOBOAUTCH
caMoAMarHocTHKa 6e3 0ToOpaXkeHHs KOHTPOJIGHOM CyMMBI Ha JUcILIee). MeTpoIorudecky 3Ha9uMast
yacTh 110 m 3aBoACKMe mMapameTphl 3allMINEHBI CHCIHAIEHEIMA MPOTrPaMMHBIMH CPEACTBAMM M He
JOCTYIIHBI Uii H3MeHeHHA Onarogaps LEIbHOM KOHCTPYKIMH Kopmyca mnpeoGpasoBarens 6e3
BO3MOKHOCTH BCKPBITHSL.

5.3.2 Ilpeobpa3oBaTend CUNTAIOTCH NMPOMEAITAME ITOBEPKY € IOJIOXKHUTEIHHBIM Pe3yJIbTATOM,
eci HoMmep Bepcun I10, ycTaHOBIEHHBIN B pe3ylbTaTe IPOBEPKH, HE HIDKE YKa3aHHOTO B ONKCAHUYN
THIA cpeAcTBa u3Mmepenuit. Eciu naHHOEe TpeGoBaHUME HE BBINOJHSETCS, TO IIpeoGpa3oBaTellb
CYMTACTCA HENPHUTOAHBIM K IPAMEHEHWIO, K OJKCIUIyaTallid HE JOIYCKAeTCs, BBIIHCHIBACTCS
H3BEIICHHE O HENPATOMXHOCTH, JalbHEHINNE IIYHKTH METOAUKY HE BBIIOIHSIOTCS.



5.4 Onpenenenne 0OCHOBHON IOTPEIMHOCTH

5.4.1 OcHOBHYIO IOTPEHIIHOCTE IPEOOPa30OBATEINS ONMPEAEIISIOT IO OHOMY M3 CIIOCOD0B:

1) Ilo srtamony Ha Bxoae IpeoOpa3oBaTeisd YCTaHABIWMBAIOT HOMHHAIBLHBIE 3HAYCHUSA
BXOJIHOH W3MepseMON BEIWYMHBI (HAapUMEp, AABJICHUS), a IO JPYTOMY OJTAJIOHY HM3MEPSAIOT
COOTBETCTBYIONIME 3HAYEHHUS BHIXOJHOTO aHAJIOrOBOTO CHrHajia (TOKa WM HanpspkeHus). [Ipu
noBepke mnpeobpa3oBareiis N0 €ro IUGPOBOMY CHTHAy K BBIXOAY MOAKIIOYAIOT IIPUEMHOE
YCTPOMCTBO, IMOAACP)KUBAIOLIEE COOTBETCTBYIOIIMH HHM(pOBOH KOMMYHHKAIMOHHBIA IPOTOKON IS
CUMTBIBaHMS WH(OpPMAIMM IPH YCTAHOBICHHBIX HOMMHAIBHBIX 3HAUYCHMAX BXOIHON mH3MepsieMoit
BEIUYMHEL

2) B 060CHOBAHHEIX CTy4dasX I10 STAJIOHY YCTAHABIHBAIOT HOMHUHAILHBIE 3HAYCHHS BEIXOZHOTO
aHAIOTOBOr0 CHMTHana (TOKa WM HaNpsDKEHMs) WM YCTaHABJIMBAIOT HOMHWHAIBHBIC 3HAYCHWS
nuGpoBOro curHajia npeoOpasoBaTens, a IO JPYTOMY OSTAJIOHY M3MEPSIOT COOTBETCTBYIOLIHE
3HAYCHUS BXOJHOH BEIMYNHEI (HApUMED, AaBICHUS).

OTanoHEl BXOAHO! BEIHUYWHE! (JaB/ICHUSA) BKIIOYAIOT B CXEMY IOBEPKH B COOTBETCTBHH C HMX
PYKOBOJCTBOM II0 3KCILTyaTalluH.

5.4.2 YcTaHaBIMBAIOT CICAYIOIIUE KPUTEPHH JOCTOBEPHOCTH IIOBEPKH:

Piav — Haubonbmas BepOATHOCTh, HpPU KOTOpoil 060 AedeKTHBIH OSK3EMILTIp
peoOpa3oBaTelns MOXET OBITh OIMUO0YHO IPU3HAH I'OIHBIM;

(0M)ga — OTHOIIEHHE BO3MOXHOI0 HAXOOJBIIEr0 MOJYJIsi OCHOBHOM HMOFPELIHOCTH SK3EMILIApa
npeoOpa3oBaTels, KOTOPEIA MOXET OBITh OMMOOYHO NpPH3HAH TOAHBIM, K Ipefeny HOIyCKaeMoit
OCHOBHOM ITOTPEIHOCTH.

5.4.3. YcranaBnMBaloT cieaylolie napaMeTphl OBEPKH:

m — YHCIIO MOBEPSAEMBIX TOYEK B JIMANIA30HE M3MEPEHMH, =5; B 000CHOBaHHEIX CIIydasX M IIpH
OTCYTCTBMH 3TaJIOHOB C HEOOXOAMMOMN IHCKPETHOCTHIO BOCIPOU3BEICHMS H3MEPSAEMON BEIIMYMHBI,
JOITyCKAEeTCsl YMEHBIIATD YHCIIO TOBEPSIEMBIX TOYEK 10 4 mid 3;

N — YHCIO HAaOMIOJEHUH IpH SKCHEPHMEHTAILHOM OIpENelIeHMH 3HAYEHUH IOTPEIIHOCTH B
KaXIOH W3 MOBEPSAEMEBIX TOYCK P M3MEHEHWSIX BXOJHON W3MepseMOHM BEIMYMHBEI OT MEHBIIMX
3HAYCHUH K 60JBIIMM (MpsiMOit X0O) U OT OONBINUX 3HAYCHMI K MEHbIMUM (0OpatHbIi x0n), n=1. B
000CHOBaHHBIX ClIydasdX M B COOTBETCTBHHM C TEXHHYECKON JOKyMeHTamuedl Ha mnpeobpa3oBarelb
IOITyCKaeTCsl YBEJIMYMBATL YKMCIO HabGMIofeHWil B IMOBEpAEMELIX TOUKaX OO 3 WM S5, IpUHUMas NpHU
9TOM cpeAHeaprpMeTHIecKoe 3Ha4UCHHE pe3yIbTAaTOB HAOIIOJeHMil 3a JOCTOBEPHOE 3HAYCHHE B
JTAaHHO# TOUKE;

Yx — a0COJIOTHOE 3HaY€HHE OTHOIIEHWS KOHTPOJIBHOTIO AONYycKa K Ipenely JOoITycKaeMoi
OCHOBHOM IOTPEITHOCTH;

0\, — OTHOIIEHHE IIPefiesa JOIyCcKaeMoii TOrPEITHOCTH STATOHOB, IIPUMEHACMBIX IIPH IIOBEPKE,
K Ipeely AOIMyCKaeMO# OCHOBHOM ITOTPEITHOCTH IIOBEPAEMOTo peodpa3oBaTes.

3nadeHus Y ¥ 04, BEIOHparoT 1o Tabmmne 2 (5.4.5) B COOTBETCTBHH C IPHHATEIMH KPHTEPHIMH
ZIOCTOBEPHOCTH ITOBEPKH.

544 Bwibop 5TanoHOB JANA ONpeAelCHUS OCHOBHOM MOIPEIIHOCTH  IIOBEPACMBIX
npeobpa3zoBatelieii  OCYHICCTBISIOT, WCXOJAA M3 TEXHAYECKMX BO3MOXHOCTEH M  TEXHHKO-
9KOHOMHYECKMX IIPEANOCEUIOK C Y4YEeTOM KpPHTEPHER JOCTOBEpPHOCTH ©oBepku (1m1.5.4.3) u B
COOTBETCTBHH C Tabmiei 2.

Ta6muna 2 — [NapamMeTpsl U KPUTEPUH JIOCTOBEPHOCTH IIOBEPKHU

Op 0,2 0,25 0,33 0,4 0,5
1 0,94 0,93 0,91 0,82 0,70
Pyau 0,20 0,20 0,20 0,10 0,05
(OM);, 1,14 1,18 1,24 1,22 1,20

IIpumeyanne — Tabimia cocTaBicHA B COOTBETCTBHM C KPHTEpPHSMH JOCTOBEPHOCTH IIOBEPKH
cornmacio MU 187-86 «I"CH. Kpurepnm JOCTOBEpHOCTH M HapameTphl METOAMK HOBEpKH» u MU
188-86 «I'CH. YcTaHOBIICHHME 3HAYEHUH IapaMETPOB METOAMK IIOBEPKH.

BMmecTo ucHONBE30BaHUS 3HaYCHH TaGMMIBI, JOMYCKaeTcs Y, paccUUTHIBATH mo ¢opmyine 20 u3
MU 188-86 (Y= (Ou)sa — Ofp). IIpm dTOM, mns mpoBepku yciaoBui P < 0,20, mposepsiorT
BBIIIOJIHEHHS YCIOBHS Vi < 1— 0,28 01y,




5.4.5. Ilpu BEIGOpE 3TANIOHOB AJIS OIPEAETIEHNS IOTPEITHOCTH IIOBEPAEMOTo IpeoGpa3oBaTens
(B KaxI10¥i MOBEPAEMOi1 TOUKE) COOMIOTAIOT CIACAYIOUINE YCIOBHA:
1) Ilpn noBepke mpeobpa3oBarelieii ¢ BEIXOAHBIM aHATIOTOBEIM CHTHAJIOM IIOCTOSIHHOTO TOKa,
3HAYEHHsI KOTOPOr0 KOHTPOIMPYIOT HEIOCPEACTBEHHO B MA
A, A

Zry i l100< e, -y, 1
P, I,-I rY M

m m o

rae A, — mpeaen Aomyckaemoii aGCoMOTHOR HOTPEIMHOCTH 3TAl0HA, KOHTPOIMPYIOMEr0 BXOQHYIO
BenuunHy (maBienue), klla, MIla;

P, — BepxHWMii mpenen H3MepeHuil (MK Auana3oH H3MEepeHHiT) IoBepseMoro npeodpa3oBares,
klla, MlIa;

A; — npexmen pgomyckaeMoii alCOIOTHOM NOTPEIIHOCTH 3TalOHAa, KOHTPOJIHPYIOHIEro
3NIEKTPAYECKUH BRIXOJHOM CUTHAI Ipeobpa3oBaTens, MA;

I,, In — COOTBETCTBEHHO HIIKHEE M BEpXHee IIpe[e/IbHble 3HA4Y€HMs BBEIXOJHOIO CHIHaa
npeobGpa3oBateii, MA;

Olp — TO Xe€, 4TO B 5.4.3;

Y — TIpelen JOONYyCKacMoil OCHOBHOH mNpPHUBEAEHHOH IOTPEINHOCTH  IIOBEPIEMOIO
npeobpa3oBatens, % Anana3oHa H3MEPEHHIL.

OcCHOBHas MOTPENIHOCTh IIpeoOpa3zoBaTelid, BBIPAXKEHHAs B IPOLEHTaX OT JMaNa30HA
M3MEpEHUH, YNCICHHO paBHA OCHOBHOM IOIpEIIHOCTH, BBIPAKEHHON B NPOLEHTaX OT JUana3oHa
HM3MEHEHMS BHIXOJHOTO CHTrHajna mnpeoOpasoBarens ¢ JHHEHHOM ¢yHKuMed npeobpa3zoBanus
U3MEPSEMOI BEIMINHEL

Jna npeobpazosateneil ¢ BEIXOJHBIM AHAJOTOBBIM CHTHAJIOM IIOCTOSHHOTO HampspkeHus U
pacueTHBIC 3HAYEHUS BBIXOOHOTO CHTHAJA ONpEeNelsdioT Io ¢opMynaM, CTIPYKTypa KOTOPBIX
HACHTHYHA CIPYKTypam ¢(opMmyn s mpeoOpa3oBareneid ¢ BBIXOJHBIM AaHAJIOTOBBIM CHTHAJIOM
noctosHHOro ToKa I paszzena 5.4 ¢ 3ameHoil 00603HAYCHHIT TOCTOSHHOTO TOKA Ha COOTBETCTBYIOIIHC
obo3nagenns noctogHHOoro HanpspkeHusa Up, Uy, Un.

2) IIpu norepke npeobGpazoBarTeliei ¢ BBIXOAHBIM AHATOrOBEIM CHTHAJIOM IIOCTOSHHOTO TOKA,
3Ha4Y€HUA KOTOPOrO KOHTPOIUPYIOT [0 IAJECHUIO HAIIPSHKCHHS Ha 3TATOHHOM COIPOTHBICHHH B MB
wm B
A, Au Ag
5 T T TR ) 100 < o

- 0 3T

p Y (2)

rae Ay, Py — 1O Xe, 9T0 B hopmyie (1);

A, — 1npenen pnomyckaeMoil aOCONIOTHON NOrPEMHOCTH 3Tan0Ha, KOHTPOJIHPYIOHMIETO
BEIXOJIHO# CHUTHa mpeobpa3zoBaTels M0 HaJCHHIO HANPSKEHWS Ha ITAIOHHOM CONpOTHBICHHMH, MB
nm B;

AR — pegien fonyckacMoit abCOMIOTHOM MOrPEIIHOCTH STaJJOHHOTO CONpOTUBIeHUA, OM;

R,; — 3HaYeHUE 3TaJOHHOrO CONMPOTUBICHUS, OM;

Um, Uy — COOTBETCTBEHHO BepXHEE M HIDKHEE IIpEC/IbHEIC 3HaUCHUS HanpsokeHui (MB wim B)
Ha STAJIOHHOM COIIPOTHBJICHUY, ONIpe/ieseMBIE IO cleAyIomuM dopMyiam:

Un=Im - Ry H U=k Ry

3) Ilpn noBepke npeoGpazoBaTellsi C BEIXOJHEIM (P POBEIM CHTHAIOM

A
(F‘l]-loos%-y, €)

m

rze Bce 0003HadeHus Te ke, 4to U B hopmynax (1) u (2).



5.4.6. Pacu€THple 3Ha4YeHMs BBIXOAHOIO CHTHAlla IOBEpAEMOro IpeoOpa3zoBarens s
3aJaHHOr0O HOMHHAJBHOIO 3Ha4E€HWsS BXOJHOM M3MepseMoll BENMWYMHEI OIpPEAEIIIOT 110
dbopmynam (4 - 8).

1) Jlns nmpeobpa3zoBaTeneil ¢ JUHEHHO BO3pacCTAIOLICH 3aBUCHMOCTHIO BHIXOJHOIO CHTHANA
nocTosHHOTO ToKa (I) oT BxoxHO# u3MepseMoii BeuunHs! (P)

Im _Io
Ip=10+r(P_Pﬂ)’ (4)

rae I, — pacdyeTHOE 3HaYECHME BRIXOAHOIO CHIHAIA IIOCTOSHHOTO TOKa (MA);

P — HomuHanbHOE 3Ha4YeHHE BXOJHOM H3MEpsSEMOH BEMWYMHEL, JUIs IpeobpasoBateneit
JlaBlIcHHS-pa3pexeHus 3HaueHue P B obmactu paspesxeHns moacTapiasaeTcs B dopmyny (4) co 3HaKOM
MMHYC;

P, — HmxHMI npefen u3MepeHud A BceX INpeoOpasoBareneiil, kpome mpeoOpazoBaTeneit
JABJICHUS-Pa3peXEHU, A1 KOTOPBIX 3HadeHue P, dncieHHo paBHO BepXHEMY IIpeely M3MEpeHHH B
o6macTn paspexeHHa P 4 B hopmyiry (4) moacTaBiseTcs cO 3HAKOM MHHYC;

Lo, I, Py — TO %€, aTO M1 B popmymne (1).

JUIs CTanJapTHEIX YCIIOBHIT HIDKHUH Npejes M3MEPEHHH BeeX MOBEPAEMBIX IIpeoOpa3oBaTerneit
PaBeH HYJIIO.

2) JUin npeoGpa3soBateneil ¢ IuHEHHO YOBIBaroImiedl 3aBUCHMOCTBIO BBIXOJHOTO CHTHAa
IIOCTOSHHOTI'O TOKa OT BXOAHOM U3MEPAEMOil BEIMIMHEI

1, —1
I,=I ———=(P-P 5
=g (P=F) ®)

n n

3) Jns npeobpazoBareseit ¢ BHIXOAHBIM CUTHAIOM IIOCTOSHHOTO TOKA, 3HAUEHUS KOTOPOTO
KOHTPOJIMPYIOT IO NaJCHUIO HaNpPsSHKCHHS Ha 3TAIOHHOM COIIPOTHBIICHUH Ry;

Up = R3T - Ip) (6)
rae U, — pacuéTHoe 3HauCHHE NaJeHus HAIPSOKERMS HA STAIOHHOM CONPOTHBIECHUH, B;
I, — pacuérHOe 3HaueHHWE BBIXOAHOIO CHTHAla IOCTOSIHHOTO TOKa (A), ompeAenseMoe IO

dbopmynam (4 — 5).

4) na npeobpazoBarelneii ¢ BEIXOJAHBIM HHGOPMAIMOHHEIM CHTHAJIOM B IH(poBoM dopmare:
— ¢ JIMHEHHO Bo3pacTaroueit ¢pyHKuel npeodpa3oBaHus

N,—-N
N,=N,+-n""e(p-Pp 7
p o PI—P ( n) ()

m n

rae  Np— pacdeTHOE 3Ha4YE€HHE BRIXOJHOTO CUTHaIa B IMGPOBOM dopmare;

Nm, N, — COOTBETCTBEHHO BEpXHE€ U HIDKHEE IIpefelIbHBIE 3HAYEHHWS BBIXOJHOIO
HHGOPMaIHOHHOT'0 CHrHAJIa TpeoGpa3oBateis B udpoBoM popmare;

P, P,y, P, — TO e, uTO 1 B dpopmyite (4);

— ¢ nuHeiHO yOpBaromei pyHkueit npeobpa3zoBaHus

N, —N,
N, =N ——2—2*\P-P 8
P m P—P( n) ()

rae  Np,Np, N, — 10 X*)e, uro B popmyie (7)
P, Py, P, — 1O xe, uro u B popmye (4)

Ilepen onpeneneHreM OCHOBHO# NOTIPEMIHOCTH COOMOai0T TpeboraHus 11.4.2.



5.4.8 OCHOBHYIO MOTpPEINHOCTh ONPEACISIOT NPH M 3HA4YCHUSAX M3IMEPAEMOHN BEIMIMHEBI
(5.4.4.), noctaTouHO PaBHOMEPHO DACHPEACICHHBIX B AMANa3oHe HW3MEpPEHMH, B TOM 4YHCIE IIpH
3HAYEHUAX W3MEPSEMOH BEJIMYMHBI, COOTBETCTBYIOIMIMX HIDKHEMY M BEPXHEMY HpeEeNbHBIM
3HAYEHHUAM BHIXOJHOTO CHTHAJIA,

HutepBan Mexay 3HauYE€HHSAMHE H3MEPSAEMOll BEIMYMHBI HE AODKEH npeBemmars: 30 %
auana3zoHa U3MepeHMi mpu m = 5 (ocHOBHO#M BapuaHT noBepku); 40 % auana3oHa M3MEpEHHH IpU
m =4 u 60 % Juana3oHa u3MepeHuit mpu m = 3.

OCHOBHYIO IIOTPEMIHOCTH ONPEACISIOT NPH 3HAYEHAH HM3MEPSAEMON BEIMYHMHEI, IIOIy4€HHOM
IIpy NPHOMMKEHMM K HEMY KaK CO CTOPOHBI MEHBIIMX 3HAYCHHN (IpH IPSAMOM XOJ€E), TaK H €O
CTOPOHEI GONBIIMX 3HaYeHHMI (pu oOpaTHOM Xoje).

IIpu noeepke npeobOpasoBareneil ¢ BEpXHUM MpPEAENIOM HU3MEpeHUH B 00JIacTH paspexeHus,
pasaom 100 klla momyckaeTcst ycTaHaBIMBaTh MakCHMAallbHOE 3HaUEHHE pa3peXXeHHs B Npenenax
(0,90...0,95) % ot armocdeproro nasnenus Pg, ecmn Pg < 100 xIla. PacueTHOE 3HAaYUEHUE BBIXOXHOT'O
CHTHaJIa IPY YCTAHOBJIEHHOM 3HaYeHWH pa3pexeHus onpenenoT no hopmyne (4) mm (7).

IIpu noBepke npeobpa3zoBareneit aGCOMOTHOrO JaBJICHUSA C BEPXHUMMU IpeJiellaMH U3MepeHrit
0,25 Mlla n BBINE OCHOBHYK IOTPEIIHOCTH OIPEHEILIIOT MO METOAHMKE, M3JIOKEHHOH B 5.4.9 ¢
cobIroIcHUEM YCIIOBHI, M3TOXKEHHBIX B 5.4.8, 5.4.9. [To meromuke 5.4.9 momyckaercs olpelemsaTh
OCHOBHYIO IOTPEIIHOCTH IIpeobpazoBarenci abCONMOTHOrO JaBICHHS C BEPXHUMHM IIpeJeIaMu
usMepenuii ot 0,04 no 0,25 MIla.

5.4.9. OnpeneneHre OCHOBHOH IOrpelIHOCTH NpeoOpasoBareneit aGCOIIOTHOTO JABJICHHA C
BepxHHMHE Ipenenamu usmepenuit 0,25 Mlla (momyckaercs 0,04 Mlla) u BeINE IIPOBOJAT C
HCIIONB30BaHAEM 3TAJIOHOB pa3pekeHMs] H W30BITOUHOTO JiaBieHus (Hanpumep, Merpan-504 Bosayx-
1, MII -60M, MII-600, MI1-2500 u np.).

B 3roMm ciryyae noBepky npeoOpa3oBartens BHRIIOIHSIOT IpH IoAajve N30BITOYHOrO JaBICHUA U
paspexeHus, pacuyeTHble 3HAYECHHS KOTOPBIX ONpPEAC/IIOT ¢ YYETOM JCHCTBHTEIHLHOIO 3Ha4YeHWA
atMoc(epHOro JaBJIcHUS B IOMEIIEHHH, TI€ IPOBOIAT IIOBEPKY.

PacueTHBle 3HaueHMs BEIXOJHOIO CHrHaja IpeoOpa3oBaTels ¢ JMHEHHO BO3pacTaromei
¢yHKIMEH npeobpazoBaHms ONPEACILIOT M0 HopMyIIaM:

—  ans npeobpa3oBareneil ¢ TOKOBEIM BEIXOJHBIM CHTHAJIOM

P +P
I,=1,+0,-1,)-" ©)
m(a)
— 14 npeobpazoBarelieil ¢ BEIXOJHBIM CHTHAJIOM B IIdppoBoM dopmare
£ + B
N, =N0+(Nm—No)P— (10)

m(a)
rae I, Lo, Im, Np, No, Ny — T0 ke uT0 B dopMmynax (4) u (7);

Ps — atMocepHOe 1aBneHne B IOMELIEHHH, I7Ie IPOBOJAT MOBepKyY, MIla;

Pm(a) — BepxHuii mpeaen u3mMepeHunit mpeobpaszosarens abconoTHOro AasicHUs, Mlla;

P(+) — n36sITO9HOE J1aBNIeHNE, 0JjaBaeéMoe B npeobpa3oBarens, Ml1a;

P~y — paspexenme, cosgaBaemoe B mHpeoOpa3oBareiie; 3HadeHWe paspexeHas B MIla
nojctasisioT B popmyisl (9) u (10) co 3HaKoM MuUHYC.

PacueTHsle 3HaueHN U3ORITOYHOTO JABICHUS U Pa3peXKCHUSA BEMUCIIOT IO opMynam
Pwy=P,—Ps, (11)

P(_) = P5 . Pa, (12)
e P, — HomuHaNLHOE 3HaYeHHE a0comoTHOro Aasnenus, Mlla.

B6au3u HyJ4a aOCOIOTHOTO JaBJICHHSA npeoGpasonaTenL IIOBEPAIOT, CO3MaBasd Ha €ro BXOIC

pa3pexeHue
Pry = (0,90...0,95)-Ps, (13)
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IIpY KOTOPOM pacueTHOE 3HAYCHUE BRIXOAHOTO CHTHATIA ONPEAEIIAIOT 10 popMyie

F,-F,

(14)
B

1,=I+(,-1,)
m\a
3Ha4yeHKA BEIXOZHOTO curHaia B nugporoM ¢opmare (N) ompeaensioT no GpopMmyse Takoi xe
CTPYKTYpBI, 3aMeHs1 0003HadeHud Toka | Ha 06o3HaueHue N.
PacuérHple 3HaYeHWs] BBIXOJHOIO CHTHaJla IIpM arMocepHOM JaBIIEHMM Ha BXOJE
npeoOpa3oBaTeiis OIPEACIAIOT IO GopMyie
P,

I=1+(,-1
4] (7" O)P(a)

P

(15)
m
MakcuManeHOEe 3HadYeHue M30BITOYHOTO AABICHHA Pry+), P KOTOPOM pAacyeTHOE 3HAYCHHE
BeIXOJHOTO curHana I, = I, onpenenstor no dpopmyiie
P) = Pm@ — Ps (16)

IIpn nosepke mpeobpa3oBarencif ¢ BEPXHMMH IpeAenaMu H3MepeHHHd Ppp) < 2,5 Mlla
3Ha4YeHHUE aTMoc(EPHOro JaBiieHUs Ps OlIpeieNfIoT ¢ MOrpenIHOCTRIO He folee, 4eM

A <q, pina 17)
R T
rae  Ap— abcomoTHas norpemHocTs, Mlla;
Olp, ¥ — TO Xe, uTO B 5.4.3, 5.4.5;
Prya) — BepxHUIi Ipenen U3MEpEHNii T0BEpAEMOro IpeobpazoBaTens.

IIpn moBepke mpeobpazoBaTeneil ¢ BEpXHHMMH INpeAenaMH H3MEpeHHH Prg > 2,5 MIla B
dopmynsl (9 — 16) nomyckaercs noACTaBIATh 3HadYeHue Pg = 0,1 MIla, eciti armMocdepHoe JJaBIcHHUE
Haxoaured B npeaenax (0,093...0,102) MI1a.

B 3aBHCHMMOCTH OT BEpPXHMX I[pEJIEIOB H3MEpPEHHIH IOBepAEMEBIX IpeoOpasoBarencii HX
OCHOBHYIO IOTPEINHOCTh ONPEAENMIOT IIPU M 3HAYECHUAX H3MEPSEMON BEJIMYMHBI B COOTBETCTBUH C
tabuuneit 3.

Tabmuma 3

BepxHue mpeennl Uuclio HOBEPAEMBIX TOYEK , M
m3mepenuii, MIla B obmactu P, £ P; B o6nactu P, 2 Pg

0,1 3 -

0,16 2 2

0,25 1 3

01 0,4 10 2,5 1 4

Csprne 2,5 - 5

5.4.10 OcHOBHYIO IOI'PEIIHOCTh Yo B % HOpMHUpyromero 3HaueHHUA (5.4.4) BEMMCIAIOT IO
IIPUBEIEHHEIM HIKE QopMynaMm:
— IIpu nosepke npeoGpazopareeii mo criocoby 1 (5.4.1):

7o =100, (18)
U-u,

A =m100, (19)
N-N,

/4 =m'100, (20)
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rae I — 3HaueHWe BBRIXOJHOrO CHIHAja IOCTOSHHOTO TOKA, MOJMYYEHHOE SKCICPUMEHTAIBHO IIPH
HOMMHAJIBHOM 3HAYEHUU U3MEPSEMON BETMIMHEI, MA ;

U - 3nayecHME mNaJeHUA HANPKCHHA HA OJTAIOHHOM CONPOTHBICHHH, IIOJIYYEHHOE
SKCIEPUMEHTANLHO IIPM WN3MECPEHHH BBIXOJHOTO CHUTHAIAa WM HOMHHAJILHOM 3HAYEHWH BXOJHOM
M3MEpAEMOii BeJIMIUHEI (J]aBjieHud), MB mwiu B;

N — 3HadyeHHEe BBIXOJHOIO CHTHajJa IpeobpaszoBatens B HudpoBoM (opMmare, IOIyIeHHOE
SKCIEPMMEHTAILHO IIPH HOMUHAJIEHOM 3HA9EHHH N3MEPSIEMOii BEIMIMHEI,

OcranbHele 0603HaUeHN T€ XK€, 9To B hopmynax (1, 2, 6).

— Ilpum noBepke npeobpa3zoBareneii mo cnocoby 2 (5.4.1):

Y5 =ﬂ.loo, (21)

m

rae P — 3HaueHMe BXo/1HOH M3MepAEMO# BeNMYHHEI (IaBJIEHHUS), TOIYICHHOE KCIIEPUMEHTAIBHO IIPH
HOMHPHAJILHOM 3HAYCHHM BRIXOJQHOTO curuaia, x[la, Mlla;

Puyow — HOMUHANIPHOE 3HAa4YCHHWE HM3MEPSAEMOIl BEIMYMHBI IIPM HOMUHAIGHOM 3HAUCHHH
BBIXOJHOTO cHTHaa, kIIa, Ml1a;

P, — Bepxnamii npenen usmepenuii, klla, Mlla.

5.5 Pe3ynbTaThl NOBEPKH IIpeoOpa3oBaTeeii.

5.6.1 IlpeobOpa3oBarens NpPU3HAIOT TOJHBIM HpM IEPBHYHOM IOBEpPKE, €CIM Ha BCEX
IIOBEPSEMEIX TOUYKAaX MOIYJIb OCHOBHOM IOTPEIMHOCTH | Yo | < ¥k * |yl

5.6.2 Ilpeo6pa3oBatens NPU3HAIOT HETOAHBIM IIPH IIEPBUYHOM IIOBEPKE, €CIIM XOTA ObI B OAHOM
IMOBEPAEMOH TOYKE MOJIyJIb OCHOBHOM IIOTPEIIHOCTH | Yo |> vy *| v |

5.6.3 IlpeoGpasopaTens NpU3HAIOT TOAHBEIM IIPH IIEPHOJUYECKOH IIOBEpKE, €ClIM Ha BCEX
MIOBEPAEMBIX TOYKAX BBIIOIHSIETCS YCIOBHE, H3JIOXKEHHOE B 11.5.6.1.

5.6.4 Ilpeo6pa3zoBaress MPU3HAIOT HETOAHBIM IIPH ICPHOTUYECKOM ITOBEPKE:

—  ecid XoTs OBl B OHOM MOBEPSAEMO# TOUKE MOIYJIE OCHOBHOM IOTPEIMHOCTH | Yo | > (Oy)ea
max " | ¥ |5

O603HaueHHs: (Oy)pa max — 10 .5.4.2; v« — 1m0 m.5.4.3; y — 10 11.5.4.5.

5.6.5 JlonmyckaeTcs BMECTO BBIYHCIICHMH 10 SKCIEPHUMEHTAIBHBIM JAaHHBIM 3HAYCHMIT
OCHOBHOM IOTPEIMHOCTH Yo KOHTPOIUPOBATH €€ COOTBETCTBHE IIPE/IENBHO JONYCKAEMBIM 3HAYCHUAM.

6 OdopmiacHne pe3yJabTaTOB NOBEPKH

6.1 TIlomoxutenvHble pe3ynbTaThl IOBEPKH IpeoOpa3oBaTecii YOOCTOBEPSIOTCS 3HAKOM
MOBEPKM, HAHOCHMBIM Ha CBHUIECTEIBCTBO O IIOBEpKE B COOTBeTCTBHM ¢ Ilpmkazom Ne 1815
Munnpomropra Poccun ot 02 mrons 2015 r.

6.2 llpum oTpHUATENBHBIX pe3ylbTaTaX IOBEpKH, B coOTBeTcTBMM ¢ IIpmkazom Ne 1815

Munnpomrtopra Poccuu ot 02 wmiomas 2015 r., odopmisercs H3BEIIEHHE O HEIPHUTOJHOCTH.
peobpa3oBaTeNb K JabHEHICH SKCIUTyaTalli| He JIOIYCKAIOT. j

Hagansauk ormoena 202 E. A. Henamesa
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