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1 OBIIHE ITOJIOXKEHWA

Hactosimas MeTonuKa YCTaHaBlIWBaeT 0O0beM, CpEACTBA M METOAbI INEPBHYHOH H
MIEPHO/IHYECKOM MOBEPOK KOMIUIEKCOB IPOTPAMMHO-TEXHHYECKHX KOHTPOJIS SHEPreTHYECKOH
5h)EKTHBHOCTH ¥ TEXHHYECKOTO COCTOSHHA TexHonormdeckoro obopynosanus IITK «Jlensray,
uarorasmuBaeMslx OO0 «BeraMamlIpoexT», r. Mocksa.

[Tpou3BozacTBO cepuitHoe.

KomMruiekcsl mporpaMMHO-TEXHHYECKHE KOHTPOJI JHEpreTH4ecKoH 3((EeKTHBHOCTH H
TEXHHYECKOTO COCTOSHHSA TexHonoruyeckoro obopyznopanus [ITK «/lenbtay (ganee - KOMIUIEKCHI)
npeaHa3Ha4YeHbl I8 M3MEPeHHIl W H3MEPHTENIbHBIX Npeo0pa3oBaHHH aHAIOTOBBIX BBIXOJHBIX
CHIHAJIOB JaTYUKOB B BHJIE HANPSKEHUS MOCTOSHHOIO H NEPEMEHHOTO TOKA, CHIIBI IOCTOSHHOIO
TOKa, CONMPOTHBJIEHHS IOCTOSHHOMY TOKY, CHTH&JIOB OT TepMolap W TepMonpeoOpa3soBarene
CONMPOTHBICHUS, YACTOTHl CJICJAOBAHHS MMITYJIbCOB, pPErHCTpallid W XpaHEHHs H3MEPEHHBIX
3Ha4eHHUi, mpHeMa H 00paboTKH AHCKPETHBIX CHIHAIOB, POPMHPOBAHUA YNPaBIAIONIMX HHPPOBBIX
M JICKPETHBIX CHTHAJIOB HA OCHOBE H3MEpeHHI MapaMeTpoB TEXHOJIOTHYECKHX MTPOLIECCOB.

KoMmmnieKcs! SBISIOTCS MPOEKTHO-KOMIIOHYEMBIMH, NIPHMEHSIOTCS B KA4YeCTBE BTOPHYHOMH
YacTH H3MEPHTEIBHBIX M  YNPaBIAIOIAX CHCTEM, HCINOIB3YEeMBIX JUIS aBTOMAaTH3allHH
TEXHOJIOTHYECKHX MPOLIECCOB B PA3/IHYHBIX OTPAC/IAX NPOMBIIUIEHHOCTH, B TOM YHC/IE B He(QTAHOH,
ra3oBoii, XHMHYECKOH.

OcHOBHBIE (YHKIIHH KOMILIEKCOB:

- aBTOMaTH4YecKHii cOop u 06paboTKa B peaibHOM MaciuTabe BpeMEHH JaHHBIX OT IITATHOTO
H3MEpPHTENILHOTO 00OpYIOBaHHS CHCTEM AaBTOMATHYECKOr0 YIpaBlIeHHs H JONOJHHTEIBHOIO
H3MEPUTENBHOrO 000pyA0BaHHS;

- HENpepsIBHOE OMNpeleleHHe TEeXHHYECKOT0 COCTOSHHS TypOOKOMIIPeCCOpHOTro
o0opy/10BaHHs Ha OCHOBE JAHHBIX JHarHOCTHYECKHX H3MEPHTENIBHBIX MOJIYJIei, BXOIALIMX B COCTAB
KOMILJIEKCa;

- IPEA0CTABJICHHA CBOJHON HH(OPMAIIHH 110 3aIIpocy MOIb30BaTeNeH KOMILIEKCa.

B cocraB koMmiekca BXOAAT CIEAYIONIHE H3MEPHTENbHBIE NPOrpaMMHO-TEXHHYECKHE
MOJICHCTEMBI:

- IoZicucTeMa napameTpudeckoit ruarnoctuxu (I1/1);

- nojacucTeMa BHOpaunonHoi auardoctuky (BJ1);

- IOJICHCTeMa MOHHTOPHHIa HanpsukeHHo-1edopmupoBantoro cocrosHus (HIIC).

Usmepurensusie kanansl (MK) I1J] cTtposTcs Ha ocHOBe MojyJed aHanoro-mu@poBoro
npeoOpa3oBaHUs CUTHAJIOB CHJIBI H HampspkeHHs noctosHHOro toka R200 Al 04 051, moxynei
aHanoro-uu¢poBoro mnpeoOpa3oBaHHs CHUTHAJOB OT TepMomap W TepMmompeobpa3zoBareneit
conpotusierns R200 AI 02 031. I1J ocymecTBiseT Ha OCHOBE M3MEpAEMBIX JIaHHBIX aHAIH3
napaMeTpoB pabOoThbl OTAENBHBIX Y3JIOB, a TaKXkKe BCEro TypOOKOMIIpecCOpHOro oOOpYyHOBaHHS B
LEJIOM.

WK B/l BomosHeHsl Ha 0Oa3e u3meputenbHbix Moayinei LTR 24 (Bapumant 1), Momynei
Multilog On-line System IMx-8/16 (BapmanT 2), oOCyImecTBISIOIMX  aHAIOro-uudposoe
npeoOpa3oBaHHe CHTHAIOB HANPSHKEHHS MOCTOSHHOTO H NEPEeMEHHOTO TOKA, YaCTOThI ClIe0BaHHUSA
NpSAMOYTONIBHBIX HMIybcoB. B/l oOpabareiBaeT naHHbIe, MMOMydYaeMble OT JAaTYAKOB BHOpamu,
JaTYMKOB OCEBBIX CABHIOB M 00OpOTOB, YCTaHOBIEHHBIX Ha Yy3laxXx TypOOKOMIIPECCOPHOro
o0opyoBaHHA.

HUK HJIC crpostca Ha Oasze ycmiuteneid usmepurenbHblx QuantumX monens MX840A,
OCYIIECTBISIIONMX aHanoro-uudposoe npeodpa3oBaHie CUIHAIOB HANPSIKCHHS TTOCTOSHHOTO TOKa
ot ten3ogaryukoB. HJIC cmyuT [UId KOHTpOIS H3MEHEeHHH Hanpsk€HHO-AeOopMHPOBAHHOIO
COCTOsIHUS 00BS3KH TypOOKOMIIpeccOpHOro obopyioBaHus.

IIpu mpoBeleHHH TOBEPKH IODKHA OOECIeYMBATHCH IIPOCIEKHBAEMOCTH KOMILUIEKCOB K
roCy/1apCTBEHHBIM TIE€PBHYHEIM 3TAIOHAM €JHHHI] BEIHYHH.

JlomyckaeTcs TpOBeJICHHE NMOBEPKH OTIENBHBIX M3MEPHTENBHBIX KaHAJIOB H3 COCTaBa
KOMIUIEKCOB, JUIS MEHBIIIET0 YHC/a BeIHYHH H Ha MEHBIIEM YHCIIe MO/IHANa30HOB H3MEPEHHH. B
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COOTBETCTBHH C IHCHMEHHBIM 3asBJICHHEM BIajeNblia 000pya0oBaHHS ¢ 00s3aTenbHOM nepenayei
uHpopmanuu 00 00BvéMe npoBenéHHON NoBepkH B DenepanbHblii HHGOpMaLMOHHBIL QoHA MO
obecnevenuto enuncTsa uaMeperuii (PU® OEU) B cOOTBETCTBHH C NOPSIKOM CO3JaHUS U BEICHHSA
OU® OEU, nepenaun cBeIcHHH B HET0O H BHECEHHH H3MEHEHHH B JaHHBIC CBEICHHS.

ITepuoauyeckyo MOBEPKY KOMIUIEKCOB BBITNOIHAIOT B IPOLIECCE IKCILTyaTallUH.

Ilocne pemoHTa KOMIUIGKCOB, aBapHi, €ClIH 3TH COOBITHS MOIJIH TOBIMATH Ha
METPOJIOTHYECKHE XapaKTEPHCTHKH KOMIUIEKCOB, NPOBOIAT NEPBHYHYIO MoBepKy. Jlomyckaercs
MPOBOJMTH NOBEPKY TOJIBKO TEX H3MEPHTEIbHBIX KaHAIOB, KOTOPhIE NOABEPI/IHCH YKa3aHHBIM BBIIIE
BO3JIEHCTBUAM.

2 TIEPEYEHb OITEPAILIAM ITOBEPKU

2.1 Ilpu npoBeICHHH NMEPBUYHON M NEPHOIMYECKOH NMOBEPKH KOMIUIEKCOB JOJDKHEI OBITh
BBINIOJIHEHEI ONEPALlHH, YKa3aHHbIE B Tabmuue 1.

Tabmmna 1 — Ilepedyens onepanuii moBepkH

Paznen O6s3aTenbHOCTh NPOBEACHUS
HaumenoBanue onepaiun HacTosAueH ONepalHH IIPH NTOBEPKe
METOAHKH | NEPBHYHOH | NMEpHOAMYIECKOMH
Bremnuii ocmotp 6 Ha Ja
[ToaroroBka k nosepke u onpoOOBaHHE 7 Ja Jla
IIpoBepka nporpaMMHOro obecrneyeHus 8 Ha Jla
OnpeneneHne METPOJIOrHYECKHX XapaKTePHCTHK 9 Ja Jla
[ToaTBepxkaeHHE COOTBETCTBHSA CPEACTBA 10 Jla Jla
H3MEpPEHHH METPOJIOTHYECKHM TpeOOBaHHIM
OdopmiieHHE pe3yIbTaTOB MOBEPKH 11 Ha Ja

3 TPEBOBAHNMA K YCJIOBUAM IMTPOBEJEHW A [TOBEPKU

3.1 OxcnepuMenTaNbHble paboTBl MO ONpPENENCHHIO METPOJIOTHYECKHX XapaKTEPHCTHK
KOMIIJIEKCOB BBITIOJTHSIOT B CIIEAYIOLIAX YCIIOBHSIX:

- TeMIIepaTypa OKpy:Karomero Bo3ayxa, °C ot +19 no +21,
- OTHOCHTEJIbHAs BIAXKHOCTH, % ot 5 1o 95,
- atMoc(epHoe nasienue, klla ot 86 no 106,7.

3.2 Tlepen sxcniepUMEHTAILHOH MPOBEPKOi NMOTPEIIHOCTH H3MepUTENbHBIX KaHaioB (MK)
KOMIUJIEKCOB ~ BCE HM3MEPHTE/IbHBIE KOMIIOHEHThl KOMIUIEKCA, HCIOJb3yeMBle J3TAJIOHBI H
BCIIOMOTaTe/IbHbIe TEXHHYECKHE CPeICTBA JOJDKHEI OBITH MOATOTOBIICHBI K paboTe B COOTBETCTBHH C
YKa3aHHSMH KCIUTyaTAHOHHOM JOKYMEHTAI[MH Ha HHX.

3.3 Ilpu npoBeaeHHH NMOBEPKH KOMIUIEKCOB B YCIOBHAX, OTIHYHEIX OT YCIOBHi 1m.3.1, HO
COOTBETCTBYIOIIMX pabouyuM YCIOBHSM INPHMEHEHHS KOMILUIEKCOB (Janee «peabHbIe YCIOBHS
MOBEPKH»), 3HAYCHHA TaKOH BIHMAIOICH BEIHYHMHBI KaK TeMIepaTypa OKpYKarolled Cpemsl,
OKa3bIBAIOIEH CYIIECTBEHHOE BIMSHHE HaA [OTPEIIHOCTh H3MEPHTEBHBIX KOMIIOHEHTOB
KOMILIEKCOB, MOUIEKAT IKCIEPUMEHTAIBHOMY OIpE/IeIeHHIO HEMOCPEACTBEHHO Mepe]l MPOBEPKOi
norpewmHocTH UK.

3.3.1 Tlo 3aBepiieHHH 0OCne0BaHMS YCIOBHH paboThl KOMILIEKCOB OLIEHHBAIOT Mpeelibl
JIOITyCKAaeMBIX 3HauYeHHH morpemHocT Kaxaoro MK B peanbHBIX yCIOBHAX MOBEPKH.

3.3.2 [lpuBoast ¢opMy nmpeacTaBIeHHs OCHOBHBIX U JOMOJHHTENBHBIX morpemnocteit UK
K €ZIMHOMY BHAY (Hanpumep, abconroTHas; o Bxoay v seixoay UK).

3.3.3 Jlna xaxnoro UK paccunThiBaroT mpezen AOMyCKaeMbIX 3HAYE€HHH MOrPEHIHOCTH B
peanbHbIX ycnoBusX moBepkH (cM. PJ] 50-453-84) mytem ydera OCHOBHOH M JONOJHUTENBHOMH
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TIOTPEINHOCTH  OT BJIMSHHS TEMIEPAaTyphl OKpYXaromeH Cpelbl Ha MOMEHT MOBEpKH. Pacuér
IpoBOAAT Mo opmyne 1.

3.3.4 Ilpenen nomyckaeMbIX 3HaYeHHH norpemHocTd Acy MK B peanbHBIX yCIOBHAX OBEPKH
BEIYHCIIAIOT 10 opmye 1:

A= Ao+ A (1
rae A, - IIpeies JI0MyCKaeMbIX 3Ha4eHui ocHoBHO# norpemHocTH UK;
A; - npenen pomyckaeMod gomonHMTenbHOH mnorpemHocTd MK orT BiMAHHA

TEMIIEpaTyPhl OKPYKaIOIIel Cpe/ibl B pealbHBIX YCIOBHAX MOBEPKH.
[Tpumeyanne: wis Tex MK KOMIUIGKCOB, U KOTOPBIX MOrPENIHOCTE HOPMHPOBaHA B
paboYuX yCIIOBHSX NPUMEHEHHs, IPOBEPSIOT TOJIBKO COOTBETCTBHE YCJIOBHAM m.3.3.1.

4 METPOJIOTUYECKME W TEXHUYECKUE TPEBOBAHHMA K CPEICTBAM
I[TOBEPKH

4.1 B Tabnuue 2 npuBeieHbl PEKOMEH/YEMBIE IS TIOBEPKH KOMILJIEKCOB CPEZICTBA IOBEPKH.
Tabnuua 2 — PekoMeHayeMble CpEICTBA IOBEPKH

HaumeHoBaHHe cpeacTBa
IIOBEPKH

Tun Per. No ! OCHOBHBIE XapaKTEePHCTHKH
P

BOCIIPOH3BE/ICHHE HANPSHKEHAS TOCTOSHHOIO
TOKa B JMAna3oHe

0-10 B, A=+ (50x10°xU + 50 MxB);

0-100 MB, A== (50x10°xU + 5 MxB);
BOCIIPOH3BEICHHE CHJIBI IOCTOSHHOTO TOKA B
Fluke 5502E | 55804-13 |mmana3zone

0-20 MA, A== (100x105xI + 0,25 MKA);
BOCIIPOHM3BE/ICHHE HATPSIKEHHS TIEPEMEHHOTO
TOKA B JHANa30He

0-10 B, A=+ (300x10'6xU + 600 MxB)

Kayubparop
MHOro(yHKIIHOHAbHBIH

marasuH conporusiaeHnii | MCP-60M | 2751-71 |0-10 kOwm, k1.1.0,02 (2 mT.)
3 paspsny B coorBerctBHH ¢ [TIC
AKUII-5102 | 57319-14 |yreepxnénnoit  Ilpukasom Poccranpapra

JacCTOTOMED 3JIEKTPOHHO-

i Nel621 ot 31.07.2018
TEPMOMETP
nabGopaTopHbIi JIT-300 | 61806-15 |OT -50 mo +199,99 °C, A=+0,05 °C
3JIEKTPOHHBIN
[Ipenens JIOITyCKaeMoit abcomoTHOH
MNOTPELIHOCTH TIPH H3MEPEHHH TeMIIepaTyphl
npubop Testo 53505-13 +0,5 °C B quanazone ot 0 go +50 °C, npenens!
KOMOWHHUPOBaHHBIN 608-H1 momyckaemoii abCcoMOTHON OTPEIIHOCTH NIPH
H3MEpEeHHH BIXHOCTH £3 % B JHana3oHe o7
15 1o 85 %
RE—— [Ipenenst JIOTyCKaeMoi abcomoTHO#H
. BAMM-1 5738-76 [morpemrHOCTH H3MEpPEHHH IaBIEHHS BO3/IYX
METEOPOJIOTHYECKHi

40,2 x[1a B nuanasone ot 80 mo 106 xIla

4.2 JlonycKaeTcsl MCIOJIb30BaTh HHBIE CPEJICTBA NMOBEPKH, HE NMPHBEJICHHBIE B Tabmuie 2,
npy coOIOICHUHA CNEIYIOIHNX YCIOBHM:



- JIOTyCcKaeMmas MOTPeLIHOCTh 3TAJOHOB, HCTIONB3YEMBIX /Ul BOCIPOHM3BEJICHHS CHTHAJIOB,
[10J1aBaEMBIX Ha BX0/sI npoBepsieMbx MK as kax ol npoBepAeMoi TOYKH He J0JDKHA MPEBBIIATH
0,3 npenena nomyckaemoit nmorpemHocTd nposepsemMoro MK B ycnoBusaX moBepku.

- OTPEIIHOCTh CPE/ICTB TOBEPKH HCIOJIb3YEMBIX Ul KOHTPOJISA YCJIOBHH MOBEPKH, HE
JI0JKHA NpeBBIIATh norpemnocts Testo 608-H1 1 BAMM-1, ykasasHbIX B Tabnume 2.

4.3 CpescTBa M3MEpEHHH, NPHMEHSAEMBIE NIPH NMOBEPKE, a TaKKe CPEICTBA M3MEPCHHH,
IpUMEHsIEMble B KaueCTBe JTaJIOHOB EJMHHII BEJMYHMH, NODKHBI OBITh NOBEPEeHBI H HMETH
JeHCTBYIONMIYIO TIOBEPKY, MOATBEPKAEHHYIO 3aMHCBI0 O MOJIOXKHTEIBHBIX pe3y/bTarax MOBEpKH B
®enepanbHoM HHGOpMAanMOHHOM GOHAE 10 OOECNEYCHHMIO €IMHCTBA HM3MEPEHHH, a TaKxke
COOTBETCTBOBATh TpeOOBAHHAM rOCYIapPCTBEHHBIX OBEPOYHBIX CXEM.

5 TPEBOBAHUSI  (YCJIOBUS) [1I0  OBECIIEYEHHMIO  BE3OIIACHOCTH
I[MPOBEJIEHM A [TOBEPKH

5.1 TIpu mpoBeJeHWH TMOBEPKH HeoOXoAMMO coOmoaaTe TpeOoBaHHS OE€30MACHOCTH,
npeaycMOTpeHHBle  JoKyMeHTamu «IIpaBHna 1o oxpaHe TpyAa TPH  3KCILTyaTalllH
snekTpoycTaHoBok» ([Ipumoxkenue x Ilpukasy Muntpyma Poccum ot 15.12.2020 r. Ne 903H
«O6 ytBepkmeHuu IIpaBWi 1O OXpaHe TpyJa NPH OIKCILUTyaTalld¥ 3JIEKTPOYCTaHOBOKY),
'OCT 12.3.019-80 «Cucrema craHmaproB Oe3omacHOCTH TpyJa. VICHEITaHHA W HM3MEPEHHA
snextpuyeckue. O6mue Tpebosanus GesomacHocTiy», FOCT 12.2.007.0-75 «Cuctema cTaHnapTOB
GezomacHOCTH Tpyda. Mamenus anextporexHmdeckue. OOume TpeGoBanus Ge3o0macHOCTHY,
T'OCT 12.1.019-2017 «Cuctema crannaptos 6e30macHOCTH Tpyaa. DnekrpobesonacHocts. OOmue
TpeboBanuMs ¥ HOMeHKiarypa BumoB 3ammTey, [OCT 12.2.091-2002 «besomacHOCTH
3NEeKTPHYECKHX KOHTPOIbHO-H3MEPHTEIBHBIX MPHOOPOB 1 1ab0paTopHOro 060py A0BaHHS. YacTs 1.
O6mme TpeboBaHHA», YKa3aHWSIMH IO O€30MacCHOCTH, W3NOKEHHBIMH B PYKOBOACTBE IO
SKCIUTyaTalliy KOMILTEKCA, IPUMEHSEMBIX CPE/ICTB IOBEPKH H BCIIOMOraTeNbHOr0 000y A0BAHHUS.

6 BHEIIIHUA OCMOTP

6.1 BremHui ocMOTp

6.1.1 TTpoBepsitOT IIENOCTHOCTb KOPIYCOB H OTCYTCTBHE BHIMMBIX IIOBPEXICHHH
H3MEPHUTENILHEIX KOMIIOHEHTOB KOMILIEKCOB.

6.1.2 TIpoBepsirOT OTCYTCTBHE CNIEZIOB KOPPO3MH H HarpeBa B MECTaX IOJIKIOYCHHS
ITPOBOIHBIX JINHHH.

6.2 Ilpu oOHapyXeHHH HECOOTBETCTBHH mo m. 6.1 naipHeHIHE omepaluH IO IOBEpPKE
TIPEKpaINaiOT 10 YCTPaHEHHUs BBIABICHHBIX HECOOTBETCTBHIA.

7 IIOJATOTOBKA K TTOBEPKE U OITPOBOBAHHE

7.1 Tlepen npoBeICHHEM IIOBEPKH BBIMONHSIOT CIIEAYIOMHKE ONEPALIMH!

- IPOBEPSIOT HATHYHE PYKOBOJICTBA M0 SKCILTyaTallHH M ONHCAHHMS THIIA HA KOMIUICKCEL,

- HOArOTABIMBAKOT K PabOTe CpeAcTBA NMOBEPKH B COOTBETCTBHH C JKCILUTYaTallHOHHOH
JNOKyMEHTalUCH Ha HHX;

- M3MEPSIOT TEMIIEPATYPY H BI&KHOCTH OKPYIKAIOIIET0 BO3yXa, aTMOCHEPHOTO NaBIECHH.

7.3 OnpoGoBanue

7.3.1 TTpoBoasaT mpoBepkH (YHKIHOHMPOBAHHMS BH3YAIH3alHH H3MEPAEMbIX [apaMeTpPOB
Ha BHIECOKAZpax aBTOMAaTH3MpoBaHHOro paGouero mecra (APM), HacTpoeHHOTO Ha oTtobpaxxeHue
H3MEPAEMBIX H Ipeodpa3yeMBbIX NapaMeTpoB.

7.3.2 TlpoBoasT mpoBepKH pPabOTOCIOCOOHOCTH H3MEPHTEIBHBIX GyHKIMH KOMIUIEKCa,
KOTOPBIE COBMEIIAIOT C IPOBEJICHHEM IKCTIEPHMEHTATBHBIX MPOBEPOK 10 TI. 9 HacTOsImIEH METOJHKH.
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8 [TIPOBEPKA [TPO'PAMMHOI'O OBECIIEYEHMA

8.1 CpaBHMBaIOT HIEHTH(OHKAIHOHHBIE JaHHBE nporpammHoro obecnedenns (I10)
TOBEPAEMOT0 KOMILIEKCa, 0ToGpakkaeMble Ha BUICOKAMIPE, C IaHHBIMH, IPUBEAEHHBIMHA B Tabuue 3.
ITpumeyanune - npoBepke noUIeXHT [10 cooTBETCTBYIOMIEE KOMIUICKTALHA 1OBEPIEMOro

3K3EMILIApa KOMILIEKCa.

Tabnuua 3 — UneHTHGHKAIMOHHBIE JaHHBIE IPOrPaMMHOI0 00ecneYeHHs

WUnentuduka- 3HaueHue
nuouHsle qannsle | 10 I1]1 [10 B 110 HIIC
WUnentuduka- Epsilon Jpaiisep | Ilporpamma [TpommBka QuantumX
IIHOHHOE LD cbopa pacuera KoHTpo/Utepa | Firmware
HauMEHOBaHHE JIaHHBIX napameTpoB | IMx -16
1§(0) KpeHTa ltrvmtd BEPCHH HE HHXKE
LTRD v 0.31
Homep Bepcun | Epsilon
(unentuduka- | LD
uuonHbI Homep) | V1.6.14.0 | Bepcus He | Bepcus He | AnmaparHas Bepcuu HE
I10 (64-bit) HHXKE Hmwke 1.7 | mardpopma Hike 1.17.6.0
2.14.14 [Tnatdopma | KoHTpOILIEPA
[Inatpopma | OS Linux | SKF Bepcum He
OS Linux ke v 0.31
[{udposoii - Jnuna Jnuna - -
HaeHTH(HUKATOD 128960 Gaiit | 1523424
10 Oaiit

8.2 Kommiexke mnpu3HaioT npowemmuM uaeHTHGuKammio 10, ecid mosydYeHHBIE INpH
TIpOBEpKe HICHTHHUKAIMOHHEIE JaHHBIE COOTBETCTBYIOT JIaHHBIM, IIPHBEAEHHBIM B Tabimne 3.

9 OITPEJIEJIEHME METPOJIOTMYECKHUX XAPAKTEPUCTHUK

9.1 TIpoBepKa OCHOBHO# MOTPELIHOCTH KaHATOB H3MEPEHHA CHTHAIOB HANPSKEHUS W CHIIBI

MOCTOSHHOTO TOKA, CONMPOTHBIICHHUS.
Jns KaXxa0it mpoBepsAeMoif TOYKH 1= 1,...,5 BBINOJHSIOT CJIEAYIOIINE ONEPALIHH:

— yCTaHaBIHBAIOT Ha BXoje mosepsiemoro MK koMmiekca 3HaUeHHs BXOJHOTO cHrHana X
cHIBl (HaNpSHKEHHs!, CONPOTHBJICHHS) MTOCTOAHHOrO TOKa OT KalubpaTopa TOKa HIIH HaNpSKECHHA,
CONPOTHBIICHHS OT MarasMHa CONPOTHBIECHHS H JealoT He MeHee 4-x orcuéros YiHa Beixoxe HK;

— 3a OLIEHKY abcomoTHO#M morpemHocTH Axi MK B i-#f mpoBepseMod TOYKe NPHHHMAIOT
3Ha4YeHHue, BhYMcIsemMoe 1o opmyie 2:

Asi = max { |Yi- Xi| } (2),

3nech Yi BBIPQXKEHO B €JMHHIIAX [10J1aBAEMOr0 BXOJIHOTO CHIHAIA.

IIpuMeyaHHe: BBIXOJHON CHIHAJI MOXeT OBITh BBIPaXEH B €lMHHMIAX Ludposoro xoxa. B
3TOM CJIy4ae €ro mepeBOMAT B €AMHHIIBI 10IaBAEMOr0 BXOJHOTO CHIHANIA.



DrtanoH [ToBepsiembIit
X UK Yi

Pucynok 1 — Cxema npoepku MK u3MepeHHs CHTHAJIOB HaNpPSKEHHS H CHIIBI IIOCTOSHHOTO
TOKa, COIIPOTHBIICHUS

9.2 IIpoBepka OCHOBHO#H MOrPELIHOCTH KaHAJIOB M3MEPEHHs CPEIHEKBAJApPaTH4YEeCKOro H
aMIUTHTYIHOTO 3HAUEHHS CHIHAJIOB HANPsKEHHA NEPEMEHHOT0 TOKa rapMOHHYECKOH GOpPMBL.

Jlns kaxknoit npoBepsieMoil TOYKH 1= 1,...,5 BBHINOMHAIOT CIEAYIONIHE ONIEPALHH:

— YCTaHaBIMBAIOT Ha BXOJE IOBEPAEMOro KaHajla CpeJHEKBAApaTHYECKOE 3Ha4YeHHe
BXOJIHOTO CHTHaja X HanpsHKEHHA MEPEMEHHOr0 TOKa OT KaluOparopa HalpsKeHHS IEPEMEHHOI0
TOKa;

- AaMIUIMTY[IHOE 3HA4Y€HHWE BXOJHOIO CHTHAla HaNpsHKEHHA TMEPEeMEHHOr0 TOKa
paccYMTHIBAIOT 1o popmye 3:

Xai=1,414- X; 3);

- JenaloT He MeHee 4-X oTcy€roB Yi (CpelHEKBaJpaTHYeCKOoe 3HauyeHHe) H Yai
(amrumaTyIHOE 3HayeHue) Ha Beixoge HK;

—3a OLIEHKY abCco/MOTHO#H NOrpemHOCTH Aj H Aqi MK Bi-if npoBepseMoii TOYKe NPHHAMAIOT
3HA4YEHHUe, BbIYUC/IAEMOe 1o opmynam 4, 5:

Ai=max { [Yi- Xi| } (4),
Asi = max { [Yai - Xail } (5),

3nech YiH Ya BBIPAXEHO B €JHHHIIAX [10aBaEMOro BXOHOrO CHrHAIA.
IIpMeyanne: MOBEpKy HaNpsDKEHHS NEPEMEHHOrO TOKA IPOBOASAT IS TPEX 3HAYECHHH
4acTOThbl PABHOMEPHO paclpeleNE€HHBIX I10 AAana3oHy H3MEepeHHi.

JTanoH [ToBepseMsirii
Xi UK Yi

Pucynok 2 — Cxema npoepku MK u3mepenns cpeiHeKBapaTHHECKOro H aMILTATY AHOTO
3HAUEHHUS CHTHAJIOB HANPSHKEHHS IIEPEMEHHOTO TOKa FrapMOHHYECKOH (POPMEI

9.3 IlpoBepka norpeIIHOCTH KaHAJIOB H3MEPEHHS CHIHAJIOB OT TepMonap

Jlns Ko nposepsieMoif TOYkH i = 1,...,5 BBINOJHAIOT CAEAYIOUIHE ONEepPalliH:

- JUIA KaXJI0# mpoBepsieMoii ToukHu «Ti» 3Ha4eHHs TeMIlepaTypsl B rpagycax [lenbcus mwis
nanHoro THma Tepmonapbl mo Tabmumam ['OCT P 8.585-2001 mnaxomst nanpsbkenwe Uy,
COOTBETCTBYIOIIEE 3HAUCHHIO TEMIIEpPATy Pl B i-0# IpOBepsAeMOii TOUKe;

- TEpMOMETPOM ¢ norpeurHocThio He Oosee 0,1 °C usmepsror Temneparypy Txc BOIM3H
MECTa MOAKIIOYESHUA XOJIOHOTO Cllas TEpMONaphl;



- paccunThBalOT BX0AHO# curHan Uxi B MHJUTHBOJIBTAX JUIS K&XKIO0H MPOBEPAEMOH TOYKH
no ¢opmyiie: Uxi = Uxi- Ui, T€ Uwxc. - HAIPAIKEHHE, COOTBETCTBYIOLIEE TEMIIEPATYPE XOJIOIHOTO
cnas (no radbmanam ["OCT P 8.585);

- YCTaHABJIMBAIOT HAa BXOJIE OBepsieMoro Kanana 3HayeHne Uxi HanpsKeHHs MOCTOSHHOTO
TOKa OT KaTubparopa HanpsDKeHHs ¥ JeNaloT He MeHee 4-x oTcuéroB Yi Ha Bexoje UK;

— 33 OleHKy abcomoTHOM morpemHocTH Ay UK B i-if mpoBepseMoil Touke NpHHMMAIOT
3Ha4YeHHe, BBIYHCIseMoe 1o (opmyie 6:

Asi=max {|Yi-Ti } (6),
3nechk Yi BeIpaxeHo B rpagycax Llenscus.

OTaloH [ToBepsiembIit
Ti(Uxi) UK Yi

Pucynok 3 — Cxema nposepku MIK u3MepeHus CHrHaIOB OT TepMOINap

9.4 TIpoBepka MOrPEIIHOCTH KaHATOB M3MEPEHHS CHTHAJIOB OT TepMonpeobpasoBaresiei
CONPOTHBIIEHHS

Jlnst xax 08 mpoBepsieMoii TOUKH 1 = 1,...,5 BBINONHSAIOT CIEAYIONIHE ONEPALHH!

- JUIs KaXKJI0# npoBepsieMoii Touku « Ti» 3HaYeHHs TemnepaTypsl B rpaxycax Llenscus (ans
JIaHHOrO THIa TepMornpeobpasosatens conporusienus) no tabmunam 'OCT 6651-2009 naxomst
3HaueHHE COIPOTHBJICHHS Xi, COOTBETCTBYIOIIEe 3HAUCHHIO TEMIEpaTyphl B i-OH NpoBepaeMoii
TOYKeE;

- YCTaHaBJIMBAIOT Ha BXO/Ie TIOBEPSEMOro KaHana 3Ha4yeHHe Xi CONPOTHBIICHHS OT MarauHa
CONPOTHBJICHAHN U JenaioT He MeHee 4-X oTcuéroB YiHa Beixoge MK

— 3a O1eHKy abcomoTHOM norpemHocTH As MK B i-ff mpoBepsieMOH TOYKE NPHHHMAIOT
3HaYeHHe, BhUHCIAeMoe 1o Gopmyie 7:

Asi=max { |Yi-Ti } 7,
31ech Y BhIpakeHO B rpagycax Llenscus.

DranoH [ToBepseMmsilii
Ti (Xi) UK Yi

Pucynoxk 4 — Cxema nposepku MK m3Meperns CHrHaIoB 0T TepMoInpeoOpasoBareriei
COIPOTHBIICHHA

9.5 TlpoBepka OCHOBHOH NOTPEIIHOCTH KaHAIOB H3MEPEHHS YacTOThl HAlPsKCHHA
NIEPEMEHHOT0 TOKa.

Jlns Kak0ii npoBepsieMoii TOUKH 1= 1,...,5 BBINOJHSAIOT CJICAYIOLIHE OTICPAlHK:

— yCTaHaBJIMBAIOT HA BXOJIe IOBEPAEMOro KaHasla 3Ha4eHus 4acToThl Xi BXOAHOIO CHTHA/A
HaNpsUKEHHs NIEpeMeHHOro Toka oT kamubparopa (Uamp=5 B, Offset=2,5 B), xonTpompyemoro
4acTOTOMEpPOM, H JIeNaloT He MeHee 4-x oTcuéroB Yi Ha Beixone UK
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— 3a OlIEHKY abcomoTHO norpemHocTH Asi MK B i-if mpoBepseMOl TOYKE NPHHUMAIOT
3Ha4yeHue, BhIYMCIseMoe mo dopmyie 8:
Asi=max { [Yi-Fi| } (8),
37ech Yi BEIPKEHO B €IHHHIIAX [101aBAEMOT0 BXOJIHOro CHruana, Fi - 3HaueHHe 4acTOThI
M3MEPEHHOE 4aCTOTOMEPOM.

Kambparop [ToBepsiembrit
Xi UK Yi

Fi
YactoTomep

Pucynok 5 — Cxema nipoBepku MK H3MepeHHs YacTOThI CHTHAJIOB HANPSDKEHHUS IEPEMEHHOI0
TOKa

9.6 ITpoBepKa OCHOBHO} NMOTPEITHOCTH KAHAIOB H3MEPEHHH CHTHATIOB OT TEH301aT4HKOB.

[IpoBepKy MPOBOJAT B C/IEIYIOLIEH MOCIIEI0BATEIHOCTH:

- BBINIOJIHSAIOT MOAKIIOYEHHE K H3MEPUTENLHOMY KaHATYy KOMILIEKCA 10 CXEME PHCYHKa 6
(Ha MpUMepe MEePBOro H3MEPHTEILHOTO KaHaa);

- YCTAHABNHMBAKOT 3HAYeHHe JuanasoHa uamepenuit MB/B ( Ha sxpane monutopa APM
oToOpaXkeHHe 3HAYEHMUH IHANa30Ha H3MEPEHHH IPHBOJUTCS B YCJIOBHBIX €IMHHMIAX, MOJTHAs MKana
24000 ycn. exn.)

gt

Pucynok 6 — Cxema nposepku MK u3Mepenuii CHrHaIOB OT TeH301aTYMKOB

- BEIMHCIIAIOT OHIaeMslii pasbananc no popmyie 9. BeraucnenHble 3Ha9eHHS IIPHBE/ICHEI

B Tabnuie 4

4R R1

R = (R1+R2

—-0,5)*10° (9
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Tabnuua 4 - BeruucineHHble 3Ha4eHHs pa3bananca

R1, Om R2 (u3mensiemoe Beraucnennsiii pazdananc Xi
COIIPOTHBIICHHE) yCIL. €l
(MB/B)

120 120,00 0

120 122,90 5969,535

120 125,80 11798,210

120 117,10 -6115,563

120 114,20 -12382,579

Jlns kaxa0# npoBepseMoit TOYKH 1= 1,...,5 BRINOMHSIOT CIEAYIOIHE ONepallHH:

- YCTaHaBIMBAaIOT 3Ha4eHHsA conpoTuBiaeHMd R1 u R2 Ha MarasuHax compoTHBIECHHH B
COOTBETCTBHH ¢ TabnuueH 4 (BO3MOKHO NMPOBOJUTH MOBEPKY /UL Apyrux 3HadeHud R1 u R2);

- IenaloT He MeHee 4-x oTcu€ToB Y; paszbananca Ha Beixone MK;

- 32 OLIEHKY abCOMOTHOM NMOrpemHOCcTH Ay MK B i-Hf mpoBepsemoit TOuke NPHHHMAIOT
3Ha4YeHHe, BbMUHCIseMoe 1o dopmyie 10:

Asi=max { |Yi - Xi| } (10),
3nech Yi BRIPQKEHO B €HHHIAX 110/1aBAEMOr0 BXOJHOIO CHIHANA.

10 ITIOATBEPXXJAEHUE COOTBETCTBHUA METPOJIOTMYECKHUM TPEBOBAHUSM
10.1 JIns xaxmoif mposepsiemoll Toukd mo 1. 9.1, 9.2, 9.6 pacCyMTHIBAaIOT 3HAYEHHA
NpHBEEHHOMN MOTPEIIHOCTH. 1o popmyuie 11:

Yi=2100%  (11)

rae D — HopMupyrollee 3HaYeHHE COOTBETCTBRYIOIIEE:

- nuanasony u3mepenui g UK B/l u3mepennii cpefHeKBapaTHYECKOro M aMILTHTY JHOTO
3Ha4YeHHH HanpsHkeHus nepeMersoro Toka, A UK [1]] usMepennii HanpskeHHs OCTOAHHOTO TOKA,
CHJIbI IOCTOSHHOIO TOKa, conpotusnenus, s UK HJIC;

- BepxHe#l rpanune auanasona uiMepeHud ans WK BJ] usmepenuit  HanpsokeHHs
MOCTOSSHHOT'O TOKa

10.2 Jna xaxao# npoBepseMoif TOYKH MO 11. 9.5 pacCYHTHIBAIOT 3HAYEHUE OTHOCHTEIHHOM
MOTPEIIHOCTH MO (opmyte 12:

8ai=100%  (12)

10.3 PesynbTaThl 3KCIEPHMEHTAIBHOTO OIPENENICHHs METPOJOTHYECKHX XapaKTEPHCTHK
WK xoMIIEeKCOB CUHTAIOT MOJIOKHTEILHBIMH, €CJIH BCE BRIYHC/IEHHBIE 3HaYeHus no .. 10.1, 10.2,
9.3, 9.4 He BBIXOAAT 3a MpeENhl ZOMYCKAEMOH MOTrPEIHOCTH B COOTBETCTBHH C ONHCAHHE THIIA H,

B CJIy4ae INOBEPKH B PEATbHLIX YCJIOBHSX, PACCYMTAHHBIMH B COOTBETCTBHH C 11.3.3.4.

11 O®OPMIJIEHHUE PE3VJIbTATOB ITOBEPKH

11.1 PesyipTatel nmoBepkd OGQOPMISIOT B COOTBETCTBHH C NpHKa3oM MHUHIpoMTOpra
Poccuu Ne 2510 ot 31.07.2020 r. «O6 yTBepXIeHHH MOpSAAKa NPOBEACHHSA MOBEPKH CPE/ICTB
H3MepeHHH, TpeOoBaHMii K 3HAKY NOBEPKH H COAEPIKaHHIO CBHETENLCTBA O MOBepKey». [TpoToKoIs!
MOBEPKH 0()OpMIISIIOT B IIPOH3BOJILHOM (hopMme.

3aM. HaganeHuka otaena 201 «Otaen METpOIOrHYECKOro

obecrieyeH!s H3MEPHTENBHBIX CHCTEM» [
OI'VII «k BHUUMC» (-. ;Z H0.A. lllatoxuna
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