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Hacrosmas MHCTpyKLMS pacnpoCTpaHsAeTcs Ha JaTYMKU JAaBleHus Majnorabaputaeie OMUC-
BAP M, cepuiiHO BBbIIlyCKaeMble MO TexHUUecKoi mokymeHtauud 3A0 «OMHUCH, r. YensOuHCK.
HMatuvky paBneHus manorabaputHele OMUC-BAP M (manee — natyuku) Al HEMpPEPBIBHBIX
u3MepeHuil AaBneHusi (M30BITOYHOrO, M3OBITOUHOTO-Pa3pPEKeHUsi, abCOJKOTHOTO, Pa3PEKECHUS U
pPa3sHOCTH [JaBleHMI) U 1npeoOpa3oBaHUs H3MEPEHHOIO JAaBJIE€HUS B YHU(PHULHMPOBAHHBIH
aHaJOrOBBIA BBIXOJHOM CHMrHal CUJIBl MM HaNpsDKeHHs NOCTOSHHOTO TOKa W/WnMM LUBpPOBOM
(HART, RS-485/Modbus RTU), a Takke ¢ BO3MOKHOCTBIO OTOOpaKEHUsI U3MEPEHHOTO 3HAYCHUS.

WHCTpyKLMs ycTaHaBIMBAaeT METOAMKY MEPBUYHOW (IO BBOJA B OKCIUIyaTal[dI0, & TaKiKe
0CJIe PEMOHTA) U MEPUOJUYECKON (B Mpouecce 3KCITyaTallid [0 MCTEYEHUIO MHTEpBasa MEXIy
NIOBEPKaMHM) IOBEPOK JATUYUKOB.

WHTtepBan M1y NOBepKaMH — MAThH JIET.

IloBepky MHaTYMKOB OCYILECTBIAIOT aKKPEOUTOBAaHHbIE Ha IMpPOBEICHHUE TOBEPKU B
COOTBETCTBMM C 3aKOHOJaTenscTBOM PO@ 00 axkkpendtauud B HalUUOHAIBHOW CHCTEME
aKKpeAUTalUH IOpUIMYECKHUe IMla U MHAUBUAYaIbHBIE PeINPUHUMATEIH.

[lepBuuHyIO U NEPUOAUUYECKYHO MOBEPKY AOJKEH NMPOXOAUTH KAXKABIH 3K3eMILIAp JaTIYHUKOB.
Ilepronnyeckol mNOBEpKE MOTYT HE MOJBEpraTbCs JOaTUMKM, HaXOJsAUIMecs Ha [UIMTEIbHOM
XpaHEeHHUHU.

BreouepenHoli mnoBepke B 00BEME MNEPUOJMYECKOM IOABEpPrarOT OAaTYMKA B CHydasx
onucaHHbX B M.19 Ilpukaza Munnpomropra Poccun ot 02.07.2015 Ne 1815 (manee — Ilpukas
1815).

Jlns MHOrompenenbHbBIX MOAENel NoBepka NMPOBOAUTCS B MOJHOM AMAana3oHe HW3MEpPEeHMi
(npu ko3 dunmente nepeHactpoiike r=1). B naHHOM cnyyae npu nepeHacTpoiike AUana3oHOB U3-
MEpEHUH, B IMpenenax, YCTAaHOBJIEHHBIX B JKCIIyaTallMOHHOM NOKYMEHTallMy, HE BIMSIOIIKX Ha
npejensl JoMyckaeMol OCHOBHOM NMpHUBENEHHOHM MOTPeIHOCTH, BHEOUepe Has MOBepKa JaTYMKOB
HE MPOBOIUTCS.

[lepuoanyeckyro MOBEPKY AATUMKOB, UCHONB3YEMBIX IJI1 MU3MEPEHUH Ha MEHBUIEM YHUCIIEe
IUana3oHoB U3MepeHuil (Ko3p(UUMEHTOB NEPEHACTPONRKU), NOMYCKAETCsl HA OCHOBAHUM PELUEHUS
IMAaBHOTO METPOJiora WM pPYKOBOOUTENS IOPHUAMYECKOTO JMLA TPOU3BOAUTH TONBKO IS
NPUMEHAEMbIX AMANna3oHOB M3MepeHui. B aToM cimyuyae mpu nepeHacTpoiike Heo6XxoauMo OyneT
NPOBOJUTH BHEOUEPEHYIO MOBEPKY AaTYMKOB.

1 Onepaunu noBepKu
1.1 IIpu npoBeaeHNM NOBEPKH BBIOIHAIOT ONEpallyy, yKa3aHHbIe B Tabnuue 1.
Tabmuua 1 — Onepanuu NoBepKu

Eisuep [IpoBenenue onepauuu
HaumenoBaHue onepauuu noBepKu [pY TIOBEPKe
MyHKTa
IIEPBUYHOMU NIEPHUOIUYECKON

1 BHeuiHuii ocMoTp 5.1 Ha Ja
2 OnpoboBaHue 5.2 Ha Ja
3 IIpoBepka UAESHTUGUKALIMOHHBIX JaHHBIX 53 Jla T
NpOrpaMMHOr0 0OecreueHus )
4 OnpeneneHre OCHOBHON NOrPEUIHOCTH 5.4 Ha Ha
5 OnpeneneHue Bapualvy BEIXOAHOTO CUrHaIa 5.5 Ha Ha
6 OdopmieHue pe3yapTaToB MOBEPKU 2.6 Ha Ha
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1.2 Tpu nonmy4yeH!! OTPULIATENLHOTO Pe3ybTaTa B MPOLECCE BEINOIHE NS TH000i U3 onepa-
1M TIOBEPKM JAaTYMK OPAKyIOT U €ro MOBEPKY MPEKPaLIaroT.

1.3 Tlocsnie ycTpaHeHMs HEJOCTATKOB, BEI3BABIUMX OTPULATENLHbINA PE3yIbTAT, JATYUK BHOBD
NPEJOCTAaBIIAIOT HA IOBEPKY.

2 CpeacTBa noBepkH
2.1 Ilpu npoBeieHUY MOBEPKHU NMPUMEHSIOT:
OCHOBHBIE Cpe/ICTBa MOBEPKH:
- kanubparop nasnenus CPC6050 (peructpaumonnsiii No70999-18);
- kanOparop masnenus CPG2500 (peructpaumonnsiii Ne54615-13);
- MAQHOMETp W30BITOYHOIO JaBieHHs rpysonopiideBoit PD 2500 (perucTpaloHHBIH
Ne26233-11);
- myasTumeTp Fluke 8846A (peructpanuonusiii Ne57943-14);
- Mepa anekTpuyeckoro conporusnenus MC3050M (peructpauuonnsiii Ne46843-11).
BcnomoratensHoe o6opynoBanue:
- nomrna pyysas PV411-HP;
- CUCTEMBI MTaHKs NHEBMAaTUYECKHE U THpaBIryeckue MeTpoi.

2.2 Cpencrea NOBEpKH JOMKHE! OBITH HCIIPABHEI, aTTECTOBAHBl M UMETH JEHCTBYIONIUE CBH-
JACTENBCTBA O MOBEpPKE B COOTBETCTBMM ¢ NpHKasoM MuHnpomtopra Nel815. BcrnomorarensHoe
060pyI0BaHKE NOKHO 00ecneynBaTh HEOOXOJUMBIE PEXKUMBI TIOBEPKH U OBITH HCTIPABHEIM.

2.3 lonyckaeTcs NpUMEHEHME aHAJIOTHYHBIX CPEICTB IOBEPKH, 0OECMEUMBAIOMIUX ONpEe-
JIEHUE METPOJIOTUYECKHX XaPAaKTEPUCTHUK NOBEPSIEMBIX JATYUKOB C TPEOyEeMOil TOUHOCTEIO.

3 TpeGopanusi 6e30NaCHOCTH

[Ipy npoBeIeHNM MOBEPKM JOJKHEI COOMIOATECS CIeAyIoLIMe TpeGOBaHus U NPOLELYpEI 06ec-
neyeHus1 0€30NacHOCTHU:

— MPOBEJECHUE TEXHUYECKUX U OPraHU3aLMOHHBIX MEPONPUATHIH 10 obecredeH o 6e3omnac-
HOCTH NPOBOIUMBIX pabot B cooTBeTcTBUM ¢ [OCT 12.2.007.0;

— TMOJArOTOBKA K paboTe CPEACTB MOBEPKU B COOTBETCTBUU C TEXHUYECKOMN JOKyMEHTALMH HA
3T CPE/CTBa;

O6mue TpeGoBanus 0€30MaCHOCTH NPU NPOBeeHUH MoBepKH — cornacHo I'OCT 12.3.0109.

4 YcnoBus NOBePKHU U NMOATOTOBKA K Heil

4.1.Ipu npoBeAeHUM NOBEPKU COOIIOIAIOT CAENYIOIIUE YCIOBH:

— TEMIIepaTypa OKpysKarolero Bo3ayxa (20+£5)°C;

— OTHOCHTEJIbHAs BJI&KHOCTh OKpYyXarolero Bo3ayxa ot 20 mo 95 %;

— JIABJIEHHE B MOMEIIEHNH, I'IE NPOBOJAT MOBEPKY (Hasiee aTMochepHOe NaBiieHKE), B PEe-
nax ot 84 no 106,7 xI1a unu ot 630 g0 795 MM pT. cT.;

HormyckaeTcst UCMOJb30BaTh BO3AYX WM HEHTpalbHBIM a3 NpH MOBEpKe NaTYMKOB C BEpX-
HUMHU TpefenaMu usMepenuit 6onee 2,5 Mlla npu ycioBuu coGIFONCHUs COOTBETCTBYIONIMX IIpa-
BIJT 0€3011aCHOCTH;

— KonebaHus IaBJIeHUs OKPY KaloIEro BO3fyXa, BUOpalus, TpACKa, Yaaphl, HAKIOHEI, Mar-
HUTHBIE 10JIs (KPOME 3EMHOI0) U ApYyrue BO3IEHCTBYS, BIMSIOIKE HA pab0Ty U METPOJIOTMYECKHE
XapaKTEPUCTUKH JaTYMKa, JOJIKHEI OTCYTCTBOBATE;

— UMIIYJIbCHYIO JIMHHIO, YEPE3 KOTOPYIO MOAAIOT M3MepseMoe NaBlieHHE, NOIYCKAeTCs CO-
SIMHATH C AOTMOJHUTEIbHEIMU COCYIAMH, EMKOCTh KaXKIOTO U3 KOTOPHIX He 6osee 50 NUTpoB.

4.2 Ilpy moBepKe NaTYMKOB PA3HOCTU NABICHHS C MPUEMHBIMM KamepaMM s IOABOIA
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GosbLIero NaBieHus (CILTOCOBAs» KaMepa) M MEHBLIETo JaBJeHHs («MUHYCOBas» KaMepa) 3Haue-
HUE M3MepsieMOl BENUYMHBI (Pa3sHOCTU JaBJEHMII) yCTaHABIMBAIOT, [10JaBas COOTBETCTBYIOLIEE
3HAYCHHE M30BITOYHOrO NaBJIEHUs B (IUTIOCOBYIOY» KaMepy NaT4MKa, P 3TOM «MHHYCOBAs» KaMe-
pa coobaercs ¢ atMocdepoii.

IIpy noBepKe NaTYMKOB Pa3HOCTH JABICHMH ¢ MalbIMU MpeleaMy U3MEPEHHH I yMEHb-
IIEHKA BIMAHMA Ha pe3yJbTaThbl MOBEPKH HE YCTPAHEHHBIX KoNeOaHMH NaBleHHS OKDPYIKAFOLIETO
BO3/lyXa «MUHYCOBasi» KaMepa JaT4yMhKa MOKET COENUHATRCS ¢ Kamepoii atasonsoro CH, coobua-
IoLIeHCs ¢ aTMocdepoid, ecu 3TO NpeaycMoTpeHo B KoHCTpykuuu CHU. Ilpu moBepke HaTUMKOB
PasHOCTH JaBJEHUH B «MUHYCOBOI» Kamepe MOXET MOJIep)KHBATHCS MOCTOSHHOE ONOPHOE JaB-
J€HKE, CO3JaBaeMOe APYrMM I3TANOHHBIM 3aJaTYMKOM MM OCHOBHBIM 32IaTYMKOM H3MEPAEMOIl
BEJIMYMHEI C JOMOJHUTEIBHBIM OJIOKOM ONIOPHOIO AaBlIECHUS.

IIpy noBepke NATYMKOB paspsKEHHUs M JATYUKOB JABIICHUS-PA3PEKEHUs 3HAUECHHE U3MepsIe-
MOH BENMYHMHBI JOINYCKAETCsS YCTAaHABIMBATh, MOJaBasi ¢ NPOTHBOIMOJOXHONW CTOPOHEI YYyBCTBH-
TEJIbHOTO 3JIeMEHTa JaT4YuKa COOTBETCTBYIOLEE 3HAUYCHHUE H3OBITOUHOIrO [NABIEHHUS, €CJIU 3TO
NPENYCMOTPEHO KOHCTPYKUMEH AaTYHKa.

IIpu noBepke HaTYMKOB M3OBITOUHOTO JABNEHMS NOIMYCKASTCs NPUHUMATH HUKHUI Opeen
U3MEPEHUs paBHBIM aTMOCHEPHOMY NaBJIECHUIO.

4.3 Ilepen mpoBeneHHeM TOBEPKU IATYMKOB BBHIMOJIHSIOT CIELYIOIIME MOATOTOBUTEBHEIE
paboTsi:

— BBIICP)KUBAIOT JATYMK He MeHee 1 u mpu Temmepatype, ykazaHHOU B 11.4.1, eciii HHOE He
YKa3aHO B TEXHUYECKOH NOKYMEHTALIMU Ha JATUHK;

— YCTaHaBJIMBAIOT JAaT4MK B paboyee MOJOXKEHHE C COONIOAEHHMEM YKa3aHWM TEXHUYECKOM
JIOKYMEHTaLMH;

— MPOBEPAIOT HA IePMETHYHOCTh B COOTBETCTBUH C M.1.4.3.1-4.3.4 cuctemy, COCTOSALIYIO U3
COeJMHUTENBHBIX JIMHUM Ul Tepefayu AaBlieHus, sTanoHHelx CH M BcromorareibHBIX CPEICTB
JUIA 3aJJaHUsl U NiepeNayu U3MepseMOoil BeTUUMHEL.

4.3.1 IlpoBepKy repMETUYHOCTU CHCTEMBI, NPEAHA3HAUCHHOM MJIs TIOBEPKH JATYMKOB JaBJie-
HUsl, Pa3HOCTH JABJICHWH, paspexKeHus ¢ BEpXHUMHU Npeneiamu usmepennit menee 100 xIla, abco-
JIOTHOTO JAaBJICHHUS C BEPXHUMHU Mpeaenamu usmepeHuil 6osee 250 klla, npoBOASAT Mpy 3HAYEHUAX
AaBJieHUs (pa3speKeHMs1), PaBHBIX BEPXHEMY Mpeeny H3MEepEHHil MOBEPAEMOro JaTYHKA.

ITpoBEpPKY repMETHMYHOCTH CHCTEMBI, MPEIHA3HAYCHHOW MJi NOBEPKU JATYMKOB JABJICHHUSA-
Pa3psDKeHUs, TIPOBOAT NMPH JaBJIEHUH, PABHOM BEPXHEMY Npeaeiy U3MepeHHii H30LITOYHOrO JaB-
JICHUS.

IIpoBepKy repMETUYHOCTH CHCTEMBI, PEIHA3HAUYCHHON IS [IOBEPKH JaTYMKOB Pa3perKEeHHU
¢ BepxHuM mnipezesioM usmepenui 100 klla, npoBonsar npu paspsikenuu, pasuom 0,9-0,95 3HayeHus
aTMOC(EpHOTro AaBJICHHUS.

[IpoBepKy repMETHYHOCTH CHCTEMBI, MPEAHA3HAUCHHOMN /Ui TIOBEPKH JATYMKOB aBCOIOTHO-
ro JaBJICHUA C BEepXHUMHU mnpenenamu usmepenuit 250 kIla u MeHee, NpoOBOAAT B COOTBETCTBHUHU C
n.4.3.3.

4.3.2 Ilpu NpoBepKe repMETUYHOCTH CUCTEMBI, MPEAHA3HAYEHHOM NMpHU MOBEPKE JAaTYMKOB,
yKasaHHbIX B 1.4.3.1, Ha MECTO MOBEPAEMOro JaTyMKa YCTaHABJIMBAIOT JAaTYMK, T€PMETHUYHOCTE
KOTOpOro NMPOBEpEHa, WiK JH000e Apyroe CpeACTBO M3MEPEHUH, HMeIoLIee MOrpeIHoCTh (IpHBe-
ACHHYIO K 3HaYCHUSAM JaBJICHUs, yKasaHHbIM B 11.4.3.1) He Oonee £2,5 % u mo3BoJstouiee 3aduk-
CUpOBaTh U3MECHEHUE JaBI€HUs Ha BenuuuHy +0,5 % OT 3a1aHHOrO 3HAYEHHMs NABJICHUA. 3aTeM B
CUCTEME CO3JIal0T JaBJIEHME, yKa3aHHOe B 11.4.3.1, U OTKIIOYAKOT MCTOYHUK AaBieHus. Eciu B Ka-
yecTBe 3TanoHHoro CH npuMeHsroT rpy30NopIIHEBO MaHOMETP, TO €ro KOJOHKY U IIPEcC TaKKe
OTKJIIOYAIOT.
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CucreMy CUMTalOT FepMETUYHOMN, €CiM MOCce TPEXMUHYTHOH BBIAEPIKKH IOJ JABJICHUEM,
PaBHBEIM MM OJM3KUM BEpXHEMY MpeAey U3MEpEHHil, He HaOIoIaloT NaJeHus naBieHus (paspsi-
JKE€HMs) B TEYEHHE MOCaeNyomUX 2 MUHYT. [Tpyu He06X0IMMOCTU BpeMs BBIAEPIKKKA MO JaBJIeHHU-
€M MOXeET OBITh YBEJIUYEHO.

JomyckaeTca U3MEHEHHE AaBleHus (pa3psHKeHus ), 00YCIOBICHHOE U3MEHEHUEM TEMITEPATY-
PBI OKPY’KarOLIEro BO3/yXa U TEMIIEPATyphl U3MepsieMoii cpenbl B npenenax +(0,5-1)°C.

4.3.3 TloBepKy repMETUYHOCTU CUCTEMBI, NpEeIHA3HAYCHHON Ui MOBEPKH JaTUYMKOB abco-
JIOTHOTO JaBJIEHUS C BEPXHUMM NpenenaMu usMepeHuit 250 klla 1 MmeHee, MPOBOMAAT ClICAYIOIIUM
obpa3zom:

VcraHaBnMBarOT B CHCTEME 3aBE€JOMO I'epMETHYHBIM JaTUYMK WU J1000€ Apyroe CpeicTBO
U3MEpEeHMH abCOJIOTHOTO aBleHus, oTBevarouiee TpeboBanusm Kk CU B cooTBeTcTBUM ¢ 1. 4.3.2.
Cosparor B cucteMe abcosotHoe aaBneHue He 6onee 0,7 k[la v MOANEPKUBAIOT B TeyeHue 2 — 3
MHHYT, IOCJI€ YEro OTKIKYaT yCTPOHCTBO, CO3aatoIee abCOMOTHOE AaBleHUe, U dTanonHoe CHU
npy¥ HEOOXOAUMOCTH (HanpuMep, OTKIIOYAIOT KOJIOHKH IPY30MOPIIHEBOr0 MAHOMETPA).

ITocne BBIIEPKKY CUCTEMBI B TEUEHUE 3 MUHYT U3MEHEHHE IaBlICHUS HE IO0JKHO PEBBILATE
+0,5 % BepxHero npenena U3MepeHuil MoBePIeMOro NaTuMKa.

JHomyckaeTcs nonpaska NMpU U3MEHEHUM TEMIIEPaTyphl OKPYKAaroIEro Bo3ayxa M paboueit
cpenpl.

4.3.4 TIpoBepKy repMETUUHOCTH CUCTEMBI PEKOMEHIYETCsS TMPOBOAUTH MPHU AaBieHUU (pas-
pEXEHHMHU), COOTBETCTBYIOILEM HauOOJbIIEMY NAaBJICHUIO (PaspsIKEHHUIO) U3 psiia BEPXHHUX Ipeje-
JIOB U3MEPEHU MOBEPSIEMBIX TaTUUKOB.

5 IIpoBeaeHue nmoBepKH

5.1 Buewmnuii ocMoTp

IIpu npoBeneHNM BHEUIHETO OCMOTpPA MPOBEPSIETCS:

— COOTBETCTBHME €r0 BHEIIHEr0 BUJA TEXHUYECKOM NOKYMEHTAaUMU U OTCYTCTBHUE BUIUMBIX
nepeKToB;

— COOTBETCTBME KOMILIEKTHOCTH NEPEUHIO, YKa3aHHOMY B MaclopTe;

— COOTBETCTBHE CEPUIHOIO HOMEpPA, YKa3aHHOMY B MaclopTe;

— HaJIMYMe Ha KOPIyce NaT4yMKa TabJMYKU C MapKHPOBKOM, COOTBETCTBYIOLIEH MACIOPTY HIIH
JOKYMEHTY, €ro 3aMEeHSOUIEro.

Pe3ynpTaToM BHELIHErO OCMOTPA CUMTAOT MOJIOKHUTENBHBIM, €CIIH KOMIUIEKTHOCTD U CepHii-
HBI HOMEp COOTBETCTBYIOT yKa3aHHBIM B MacNOpPTEe, MApKUPOBKA U HAAMUCH HA KOPITyCEe COOTBET-
CTBYIOT OKCILIyaTallHOHHOM JOKYMEHTaUUM, OTCYTCTBYIOT MEXaHUYECKHE MOBPEHKACHHUSA, CIIOCOO-
HEIE MOBJIMATE Ha paboTOCMOCOOHOCTh JaTdyuKa. I[Ipu HEBHIMONMHEHUH 3TUX TpeOOoBaHMI MOBEepKa
NpeKpalaeTcs U AaT4yuk Opakyercs.

5.2 Onpo6oBaHue

5.2.1 Ilpu onpo6oBaHUM MPOBEPAIOT FEPMETUYHOCTH U pabOTOCNOCOOHOCTD JaTynKa, QyHK-
LUMOHUPOBAHUE YCTPONUCTBA KOPPEKLIUU KHYJIIS.

5.2.2 PaboToCnIOCOOHOCTh AaTUMKa NPOBEPSIOT, U3MEHSS U3MEPAEMYIO BEJIUYUHY OT HUKHE-
ro 0 BEPXHETO MpeAesbHOro 3HaueHus. [Ipu 3TOM AOKHO HaOMOAaThCd U3MEHEHHE BBIXOIHOTO
CUrHaJla ¥ MHIMKaLK{ Ha JONOJHHUTENbHBIX BEIXOAHBIX YCTPOMCTBAX JaTYHKA.

PaboTocnoco6HOCTh AaTUMKOB AABJIEHUS - PA3PSKEHUS MPOBEPSIOT TOJNBKO MPU U30BITOUHOM
JlaBJIeHNH; paboTOCIIOCOOHOCTh AATYUKOB - PA3psKEHUS ¢ BEPXHUM rnipenesiom uamepenuii 100 klla
NPOBEPSIIOT NPHU U3MEHEHHHU paspspkeHus 10 3HaueHus 0,9 atmocdepHoro napnenus (He MeHee).

5.2.3 OyHKUMOHUPOBAHUE KOPPEKLUU «HYJA» MPOBEPSIOT, 3a1aB OoAHO (1:000€) 3HaYeHUe
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M3MEpPsSIeMOro JaBJICHHUS B MpeJieiax, OrOBOPEHHBIX PYKOBOACTBOM IO 3KCILTyaTaluu. BozneicTBys
Ha JaHHYIO (QYHKLMIO, IPOBEPSIOT HAIUUME M3MEHEHHs BBIXOJHOIrO CHrHajla Ha BCEX BBIXOIHBIX
yCTpOMcTBaxX. 3aTeM cOPaCHIBAIOT U3MEPSAEMYIO BEJIMYMHY U NPU aTMOCHEPHOM JaBJIEHUH Ha BXO-
Ji€ B IaTYMK BHOBb YCTAHABJIMBAIOT BEIXOJHOW CUTHAN B COOTBETCTBUM C UCXOAHBIMU 3HAYEHUSIMH.

5.2.4 TIpoBepKy repMETHYHOCTH JaT4MKa PEKOMEHIYeTCsl COBMEIATh C Orepaliel omnpee-
JIEHUS €r0 OCHOBHOM MOTPEIIHOCTH.

MeTtonuka NMpoBepKH FepMETUYHOCTU JaTYMKa aHAIOTHYHA METOAMKE MPOBEPKHM I€pMETHY-
HocTU cucTeMbl (M. 1. 4.3.1-4.3.4), HO UMEeT CNeyIoIY0 OCOOEHHOCTL: W3MEHEHHE IaBJICHUS
(paspesxeHus) ONpenessioT M0 U3MEHEHHIO BBIXOJHOTO CHIHajla WM [0 M3MEHEHMIO MOKa3aHWM
1MpPOBOro UHAUKATOPA MOBEPSEMOr0 IaTYMKa, BKIIOYEHHOTO B cucteMy (1.4.3.2);

B cnyuae o6HapyxeHHs HErepMETHUYHOCTH CUCTEMBI C YCTAHOBJICHHBIM MOBEPSIEMBIM J1aTUK-
KOM CJIelyeT pa3febHO MPOBEPUTH F€PMETUYHOCTh CUCTEMBI U JaTUHKa.

5.3 IIpoBepka HaeHTU(PUKAIUOHHBIX JAHHBIX POrPAMMHOI0 00eceYeH st

5.3.1 JlaTuuku UMEIOT pe3uaeHTHoe nporpammHoe obecneyenue (PI10), B KauecTBe MAEHTU-
(MKaLMOHHBIX JAHHBIX NPUHUMAIOTCSI HAMMEHOBaHHUE U HOMEp BepcuM (MAEeHTU(DUKAIMOHHEINA HO-
mep) PIIO, koTopble yKa3pIBatOTCs B MACMOPTE HA MOBEPSEMBIN JaTYHK.

5.3.2 JIaTuuMKy CUMTAIOTCS NPOLUSAUNIMMHU IOBEPKY C MOJIOKUTENBHBIM Pe3yJIBTATOM, €CIIH
HauMmeHoBaHue PI1O: EMIS BAR-M u nomep Bepcuu PIIO: He Hike DD2.0.

5.4 OnpeaesieHue OCHOBHOH MOIPeUIHOCTH

5.4.1 OCHOBHY!O MOrPEMIHOCTH JaTUHUKa OTMPEACISIOT 110 OJHOMY U3 CTIIOCO0OB:

1) Ilo aTanoHy Ha BXOJe JaT4MKa yCTaHaBJIMBAlOT HOMUHAJBHBIE 3HAUEHMs BXOIHOTO Mapa-
MeTpa ([aBJieHus), a 0 APYroMYy 3TalOHY U3MEPSIOT COOTBETCTBYIOIIEE 3HAYEHHE BEIXOIHOIO Ma-
pameTpa (Toka MM HampspkeHus). Ilpu nosepke gatymka no ero HudpoBOMY CHUTHATY K BBIXOIY
NOJKIIFOYAOT IPUEMHOE YCTPOHUCTBO, NOJAEPKUBAIOLIEE COOTBETCTBYIOIIMMI LUPPOBON KOMMYHH-
KalMOHHBIM MPOTOKOJI [l CYUTHIBAHUS MH(OpMalLMU MpPU yCTAHOBJICHHBIX HOMHHAJBHBIX 3HAUe-
HUSAX BXOOHOU U3MEpPSIEMON BEITUUUHEL,

2) B 060cHOBaHHBIX Cllyyasix MO 3TAJOHY YCTAaHABIMBAIOT HOMUHAJBHBIE 3HAYEHMS BBIXO-
HOro napamerpa (TOKa WM HampspKEHUs) a M0 JPYroMy STAJIOHY M3MEPSIOT COOTBETCTBYIOIIHUE
3HAa4YEeHMs BXOJIHOTO MapameTpa (aBlieHus.).

IIpu nosepke natuukoB ¢ HART-curnanoMm k BeIXoay MoAkKItouaroT nopratuBHelii HART-
komMMmyHuKaTop, unu HART-moaem ¢ nporpaMMHBIM oOecrieueHHeM ISl CBS3H C MEPCOHATBHBIM
KOMITIBIOTEPOM U CUMTBIBaHUs MH(OpMaLuu ¢ LKU(POBOro BEIXOAA JaTurKa. MOTyT UCIOJB30BaTh-
s Ipyrue yCTpOMCTBA AJs CUMTHIBaHUS WHGQOPMAaLMU U YNpaBIEHUs AATYMKAMHM 110 APYTUM KOM-
MYHHUKAIMOHHBIM [IPOTOKOJIaM, [IPEAYCMOTPEHHBIM TEXHUYECKON JOKYMEHTaUue Ha JaTYUKH.

5.4.2 CxeMsl BKJIIOUEHHUS JATYUKOB I M3MEPEHHs BBIXOJHOrO CHTHala MPHU NMPOBEACHUH
NIOBEPKU MPUBEICHBI B TEXHUYECKOHM JOKYMEHTAIMU Ha JAaTYHK.

OTaNoH BKJIIOYAIOT B CXEMY MOBEPKU B COOTBETCTBUU C X PYKOBOJACTBOM 10 IKCILTyaTALIUH.

5.4.3 YcTaHaBIMBAIOT ClEAYIOUINE KPUTEPUU JOCTOBEPHOCTH MOBEPKHU:

Psay — HanboOJbIIAsA BEPOATHOCTD, IPU KOTOPOH M000H NedeKTHRIN SK3eMIUIp AaTYHhKa MO-
XeT OBITh OLIMOOYHO MPU3HAH ['OJHBIM;

(Om) pa — OTHOIIEHHE BO3MOXHOI'O HauOOJIBIIEr0 MOAYJSl OCHOBHOM MOrPENIHOCTH SK3EMILIS-
pa naryMKa, KOTOPHIM MOXKET OBITh OIUMOOYHO MPU3HAH I'OAHBIM, K Npeaeny IOMyCKaeMONd OCHOB-
HOM IOTPELIHOCTH.

JlomycKaeMble 3HAUEHUs] KPUTEPUEB JOCTOBEPHOCTHU MOBEPKU: Prav =0,20 ¥ (Sm)za max = 1,25.

5.4.4 YcraHaBauBaloT CleAyOLLHE NTapaMeTphl MOBEPKHU:
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m — YUCJIO TOBEPSIeMbIX TOYEK B JMana3oHe M3MEPEHUH, m>5; B OCHOBHBIX CllydasX U IIpU
OTCYTCTBUHU 3TaJOHA C HEOOXOAMMOM IUCKPETHOCTHK) BOCIPOM3BEACHHUS U3MEPSIEMOM BEIUYUHBL,
JOTYCKAeTCsl YyMEHBLIATh YUCIIO MOBEPSIEMBIX TOUYEK 10 4 unu 3;

N — YKCJIO HAaOJIOJACHUH NMpPU SKCNEPUMEHTANIbHOM ONpEeNEeNeHUH 3HAUEHUH NMOTPEIIHOCTU B
K20 U3 MOBEPSIeMBIX TOYEK MpU M3MEHEHMAX BXOIHON M3MEpsieMOl BENUYMHBI OT MEHBIIMX
3Ha4YeHHH K OOJBIINM (TIpsAMOi X0I) M OT OONBUIMX 3HAYEHUH K MeHbIIHUM (00paTHEIA xon), n = 1.
B 060cHOBaHHBIX Cy4asiX U B COOTBETCTBUU C TEXHUUECKOW NOKyMEHTalMel Ha AaTYUK JOIMyCKa-
€TCsl YBEJIMYMBATh YMCJIO HaOMIOAECHUN B MOBEPSAEMBIX TOYKaxX A0 3 WM 5, IpUHUMAsS MPU 3TOM
cpeaHeapupMeTHUeCKOe 3HaueHUEe pe3yIbTaToOB HaONIOIEHUH 32 TOCTOBEPHOE 3HAYEHUE B JAHHOU
TOYKE;

Yx — aOCOJIFOTHOE 3HAYEHUE OTHOLIECHUS KOHTPOJIBHOIO AOMYCKa K Mpeeny JOMyCcKaeMon oc-
HOBHOM MOTPELIHOCTH;

0p — OTHOILIEHKE Mpefena AONYCKaeMOH MOrpelHoCcTy 3TajoHHbIX CH, npumeHseMsIX Npu
MIOBEPKE, K NMpeAeny NOMyCKaeMOi OCHOBHOM MOIrPEIIHOCTH TOBEPSIEMOTO JaTUMKAa.

3Ha4YeHus Yk U Op BBIOMpatoT no tabnuue 2 (1.5.4.5) B COOTBETCTBUU C NPUHATHIMU KPUTEPU-
SIMU JOCTOBEPHOCTHU IOBEPKH.

5.4.5 BriOop 3TanoHOB 1Ji1 ONpeAeNeHNs OCHOBHOM MNOIPELIHOCTH NMOBEPSIEMBIX NaTYUKOB
OCYIIECTBJISIOT, HCXOs U3 TEXHUYECKUX BOZMOXKHOCTEH M TEXHUKO-3KOHOMUYECKHUX MPENNOCHUIOK
C Y4E€TOM KpUTEPUEB NOCTOBEPHOCTH MOBEPKHU (11.5.4.3) U B COOTBETCTBUH C TAOIMLICH 2.

Tabnuua 2 - [lapameTpsl U KpUTEPUU JOCTOBEPHOCTH MOBEPKU

% 0,2 0,25 0,33 04 0,5
Ve 0,94 0,93 0,91 0,82 0,70
Pss 0,20 0,20 0,20 0,10 0,05
(3w s 1,14 1,18 1,24 1,22 1,20

[Tpumeuanue — Tabauua cocTaBieHa B COOTBETCTBUHU C M1.5.3.3 KpUTEPUAMHU JOCTOBEPHOCTH IIO-
BepkH, cornacHo MU 187-86 «I'CH. Kpurepuu 10CTOBEPHOCTH NapaMeTpbl METOAMK [TOBEPKH» U
MU 188-86 «I'"CH. YcTaHOBAEHUE 3HAUEHUE MAPaMETPOB METOIMK TIOBEPKIM.

5.4.6 Tlpu BEIOOpE 3TAJIOHOB AJIsl ONpeNeNieHHs MOrPEeIIHOCTY OBEPSEMOro AaTUYUKa (B KakK-
IO# MoBepsieMOo TOUKe) COOI0JAI0T CEAYIOIINE YCIOBUS:
1) ITpu noBepke NAaTYMKOB C BEIXOAHBIM aHAJIOTOBBIM CUTHAJIOM CUJIBI NOCTOSIHHOTO ToKa (I),
3HaYECHUs1 KOTOPOTO KOHTPOJIUPYIOT HEMOCPEACTBEHHO B MA
A A,
e

i |.100<a, -, 1
P—P I -1 4 W

m n

rae A, — npenen nomyckaeMoi abconoTHON norpemHocty 3tanoHHoro CH, koHTponupyro-

IIero BXOJHYIO BeNu4UHy (nasaenue), klla, Mlla;

P, Pn — COOTBETCTBEHHO BEPXHUI U HIKHUHN Npeaes U3MEPEHUH NTOBEPAEMOTo JaTyMKa
(HHXHUMA npefen U3MepeHuil Ui JAaTYUMKOB Pa3speXeHWsl U NaBJICHUA-PA3PEKEHUs, U1 KOTOPBIX
3HavyeHue P, YMCICHHO paBHO BEpXHEMY Mpeleny U3MepeHUi B 00J1acTu pa3pexeHus U B GopMyJibl
MOJICTABJISIETCS CO 3HAKOM MUHYC), Kl1a, MIla;

Ai — npenen nomyckaeMoi abCoMOTHON nmorpemHocty 3TanoHHoro CH, KOHTpOJUpYrO-
IIero 3JEKTPUUECKUI BEIXOIHOM CUTHAJ JaTyuKa, MA;

Iy, In — COOTBETCTBEHHO HMXHEE U BepXHee NpeesbHOe 3HAU€HUE BBIXOJHOIO CUrHaja
JaTyrKa, MA;
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Op— TO ke, yTo B 5.4.4;
Y — mpelen A0MyCKaeMOd OCHOBHOM NPUBENEHHON MOTPEIIHOCTH MOBEPSAEMOro AaTYMKa,
% nuana3zoHa U3MEpEHUIA.

OcHOBHas MOTPEMIHOCTE JaTYMKa, BRIPAKEHHAS B IIPOLEHTAX OT AMaNa30Ha W3MEPEHHH, Ykc-
JIEHHO paBHA OCHOBHOM MOIPELIHOCTH, BBHIPAXKEHHOW B MPOLIEHTAX OT AMANa3OHa U3MEHEHUs BBI-
XOJTHOTO CHTHaJjIa JaTYMKa C TMHEHHOH QyHKIMel MpeobpasoBaHus U3MEPSIEMON BEIUYHMHBL.

JU1s1 1aTyvKoB ¢ BBIXOJHBIM aHAIOrOBBIM CHIHAJIOM HANpSDKEHHS [IOCTOSIHHOTO TOKa B (op-
mynay 1 Bmecto (A, lo, In) NOACTaBISAIOT COOTBETCTBYIOLINE 0003HAYEHHUs HATPSKEHHS MOCTOSH-

Horo ToKa (A, , Up, Un, 0603HaYEHUS B COOTBETCTBHHU ¢ HOpMYJIOH 2).

2) Ilpu nmoBepke AATYUKOB C BEIXOJHBIM aHAJIOTOBBIM CUTHAJIOM CHIIBI MOCTOSHHOTO TOKa,
3Ha4YeHHE KOTOPOro KOHTPOJIMPYIOT MO NaJEHUIO HANPSKEHUS HA STAJIOHHOM CONPOTHBJIEHUHA B MB
wini B

A A
Fp—2 4R 1.100<, 7, 2
P-P, U,-U, R r @

m n om

rae Ap, Pm, Pn— 1O X)e, 4TO B popmyie (1);
Ay — mpefen I0nycKaeMol abcoMoTHOH norpemHocT! 3TagonHoro CU, KOHTpOIMpyIo-
IIEr0 BBIXOJHOM CHrHall JaT4MKa 10 NaJEHUIO HANpsHKEHUS Ha STAJOHHOM CONpPOTHUBJIEHHH, MB
unu B;
Ar— TIpeJes1 I0MyCKaeMOM abCOIFOTHON MOrPEIIHOCTH 3TAJIOHHOTO CONPOTHBIEH s, OM;
Rsm— 3HaYEHME 3TAJOHHOIO CONMPOTUBJIEHUs, OM;
Un, Up — COOTBETCTBEHHO BEpXHEE U HIDKHEE NpEeAeNbHbIe 3HAUCHHUs Hanpsokenuil (MB
unv B) Ha stanonHoM conpotuBneHud (Upy = I Rom 1 Up = Ip* Rom)
3) Ilpu noBepke fAaTyMKa ¢ BBIXOAHBIM HU(DPOBBIM CUTHANIOM W/UIIM JUCILIEEM
Ap
——|'100<a, -7, 3)

m n

rae Bce 0003Ha4eHHUs Te Xe, uTo U B popmynax (1) u (2).

5.4.7 PacyeTHBI€ 3HAU€HUsI BEIXOJHOTO CUTHaJa MOBEPSIEMOro JaTyMKa Il 3aJaHHOTO HOMU-
HaJIbHOTO 3HAUEHKs! BXOAHOM M3MepsieMOH BEIMYMHBI ONpeAestoT o Gopmynam (4-7):

1) Jlna maTyuKoB C BBIXOAHBIM AHAJOTOBBIM CHMTHATOM CHJIBI TMOCTOSHHOIO TOKa (3aBMCH-
MOCTb BBIXOJTHOIO CHMIHalla CHJIBI MOCTOAHHOrO ToKa (I) OT BXoaHOM u3amepsemoii Benuuuns! (P) —
JIMHEHHO-BO3pacTaro1as)

I =]0+]m—]0—'(P_R1)’ 4)

p

m n

rae Ip — pac4eTHOE 3HaYEHUE BBIXOJHOIO CUIHANA MOCTOSIHHOIO ToKa (MA);

P — HOMMHANBHOE 3HAaUYeHHe BXOJHOU U3MEpsIeMOU BEMUMHEI; A/ NaTYMKOB JaBIICHUA-
paspsbkeHus 3HaueHue P B 00JacTh paspexxeHus noiacrasisercs B Gopmyisl (4, 5, 6) co 3HaKOM
MUHYC;

Lo, Im, Pm, Pn— 10 e, uTo U B hopmyie (1).

Jisl CTaHIApTHEIX YCIOBUHM HIDKHUI Npesiel U3MEpEHHUi BCeX MOBEPAEMBIX JaTYUKOB PaBEH
HYJIIO.
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2) JIns DaTYMKOB C BBIXOOHBIM aHAJIOTOBLIM CHUTHAJIOM HaMpsKEHUs MOCTOSHHOTO TOKa (3a-
BUCHMOCTb BBIXOJHOTO CUIHAaJla HAaNpPSDKCHHs MOCTOSHHOro Toka (U) oT BXOIHON U3MepseMoii Be-
muuuHel (P) — nuHeliHo-Bo3pacTaromas)

U -U
— m 0
Uy = U 21

=% (P-), ®

rae  Up; — pacyeTHOE 3HAYeHHE BBIXOJHOTO CUTHANA HAMPSKEHUs MOCTOSHHOTO TOKa A

JaTYMKOB C IMHEHHO-BO3PACTAIOLIEH 3aBUCMOCTBIO BEIXOAHOTO curHana (B);
P —T0 e, uTo u B popmyie (4);
Us, Um, Pm, Pn—TO e, 4TO U B 11. 5.4.6.

3) nst DaT4MKOB C BBIXOJHBIM aHAJOrOBBIM CHUIHAJOM HAMpSKEHMs MOCTOSHHONO TOKa (C
NPOTNOPIMOHAIBHON 3aBUCHMOCTBIO BBIXOJHOTO CHIHAalla HAIpsDKEHHs mocTosiHHoro toka (U) ot
BXOJHOM M3MepsieMOol BenmuuHel (P) 1 HanpsoKeHUs MUTaHKS, MOJEIH JATYUKOB C BEIXOIHBIM CHI-
Hanom ot 0,5 10 4,5 Bu ot 0, 4 1o 2 B)

UGI\'HT Um_U
ey PR ) ©

rae  Upz — pacyeTHOE 3HAYEHHE BBIXOJHOrO CHIHAjla HAMPSKEHHs MOCTOSHHOTO TOKA IS
AaTYUKOB C BEIXOIHBIM curHaiom ot 0,5 1o 4,5 B u ot 0,4 10 2 B (B);
Uparm — axTuyecKoe 3HaUCHUe HanpshkeHus nutanus (B);
Uion — HOMUHANIBHO 3HAYCHUE HaNpsDKEHWs NMTaHuA: 5 B 1i1s Mogeneil ¢ BBIXOIHBIM
curHainom ot 0,5 1o 4,5 B; 3,5 B 11 Mmozneneii ¢ BerxoausimM curaanom ot 0,4 o 2 B;
P, P, —T0 ke, 4To U B hopmyue (4);
Us, Upm, Pp— TO €, uTO U B 1. 5.4.6.
4) JIna naTYUKOB C BEIXOJHBIM CUTHANOM MOCTOSHHOTO TOKA, 3HAYCHUS KOTOPOro KOHTPOJIU-
PYIOT 10 MafACHHIO HANPSKEHHS Ha 3TAOHHOM CONPOTUBIEHUH Rom

Ups= Rom - IP, (7)

rae Ups— pacueTHOE 3HaUeHHe NaIeHNs HAMPSDKEHHS Ha 9TAIOHHOM CONPOTHBICHHH, B;

Ip — pacueTHOe 3Ha4Y€HME BBIXOJHOTO CHIHaNa MMOCTOSHHOTO TOKa (MA), OmpeneiseMoe
no ¢opmyie (4).

5) inst paTuuKoB ¢ uudposbiM BeixoaHbM curHanoM (HART wnu RS-485/Modbus RTU) us-
MEpPEHHOE 3HaYEHHE CUUTHIBAIOT B LU(POBOM KOJE.

6) Jl1s HaTYMKOB C JUCTIIEEM M3MEPEHHOE 3HAYEHHE CUMTBIBAIOT HEMOCPEICTBEHHO C JUC-
Tes.

5.4.8 Ilepen onpeneneHreM OCHOBHOM TMOrPEIIHOCTH COOIIONAIOT TpeGoBanus 1. 4.3 U, mpu
HEOOXOMMOCTH, KOPPEKTHPYIOT 3HAYEHHs BBIXOJHOIO CHIHANA, COOTBETCTBYIOLIME HIKHEMY U
BEPXHEMY NPENEIbHBIM 3HAYCHUSIM M3MEPAEMON BEIMYUHEL. DTy KOPPEKTUPOBKY BHIMONHAIOT I10-
CJle oJa4y U cOpoca u3MepAEMON BETMUNHBI, 3HAYEHUSI KOTOPOH YCTaHABIUBAIOT:

— U114 JaTYMKOB abCONIIOTHOrO JaBleHMs C BEPXHHMM MpefeioM usMepeHuil 1o 0,25 MIla
BKJIFOUMTENLHO — B MpeJiefiax OT aTMocepHoro aasnenus g0 80-100% BepxHero mpesena usmepe-
HUI;

— JUIs OCTaIbHBIX NaT4YMKOB — B nipenenax 80-100 % BepxHero npenena usMepeHmii;

— AJI1 MaTYMKOB JaBlIEHUA-paspsxeHus — B npenenax 50-100 % ot BepxHero mpenena usMe-
peHuii B 0071aCTU U30BITOYHOTO NaBJIEHUS.
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IIpu mepronryeckoi MoBepKe U B Cllyuae ee COBMEIIEHHS C OTlepaliell MPOBEPKHU TepMeTHY-
HOCTH JaT4MKa KOPPEKTHPOBKY 3HAUCHHMH BBIXOJHOIO CHTHANa BBINOJHSIOT MMOCHE BEIIEPHKKU OaT-
4MKa NpU JaBJIeHUH (Pa3psyKEHMH) B COOTBETCTBHHU C yCa0BUaAMH 1. 4.3.1, . 4.3.2.

YCTaHOBKY BBIXOJHOTO CHUTHAA BBIMOJHSIIOT ¢ MAKCUMANBHOM TOYHOCTBIO, 06ECIEYrBAEMO
YCTPOHCTBOM KOPPEKLIMH JaTuMKa U pa3peliaroiel CriocoOHOCTHIO STaJOHOB.

IorpemHocts ycTaHoBky (6€3 yyeTa MOTPEIIHOCTH ITANOHOB) HE JOJDKHA MpeBbIuaTh 0,2-
0,3 mpeznena nomyckaemoit OCHOBHO# MOTPEIIHOCTH MOBEPSIEMOTO AATYHKA.

5.4.9 IIpoBepKy OCHOBHOH MOTPENIHOCTH AATYMKOB NABIEHMS NPOM3BOIAT B IATH TOYKAX,
AOCTAaTOMHO PABHOMEPHO PacHpe/e/IeHHBIX B IUaNa30He U3MEpPEeHUil, COOTBETCTBYIOIMX HUKHEMY
¥ BEPXHEMY NPE/ENIBbHBIM 3HAUYCHUAM BBIXOJHOM BEJIMYMHBI C JOMYCKOM B mpeaenax 5 % 3THX 3Ha-
ueHuH. MHTepBan Mexy 3HaYeHUsAMU U3MEePAeMOi BeINYMHBI HE NOJKeH mpeBbiuarts 30 % aua-
[a3oHa U3MEpEeHU .

OCHOBHYIO MOIPELIHOCTE OMPENENAIOT NPH 3HAYCHHH M3MepsAeMOil BETMUMHEI, MOIYYeHHOM
TpY NPUOJIMIKEHUM K HEMY KaK OT MEHBIIMX 3HAYeHU (pK MPAMOM XOJe), TaK U OT GONBIIUX 3HA-
YeHUH (Ipu 00paTHOM XOJ€).

Ilepen noBepkoi npu 06paTHOM XOJie NATUMK BEIJCPXKUBAIOT B TeueHHe | MUHYTHI MOJ BO3-
NCHCTBUEM BEPXHETO MNPENEBHOTO 3HAYEHHS U3MEPSEMOro lapameTpa, COOTBETCTBYIOMEro Mpe-
JEJIEHOMY 3HAaYE€HUIO BBIXOJHOTO CHUIHAIA.

JlomycKaeTcst BBLAEPXKKY NaTYMKOB JaBIEHUA-PaspIKEHHs IPOU3BOAMTE TOJBKO Ha BEPXHEM
npejesie USMEPEHUH 30BITOYHOrO AaBJIEHUS.

Ilpu mepuonnyeckoil NoBepKe OCHOBHYIO MOTPEWIHOCTD ONPENENSIOT B ABa LUMKIA: JO KOp-
PEKTHPOBKH JMana3oHa W3MEHEHHUs! BBIXOJIHOIO CUTHANA U M0Cie KOPPEKTHPOBKY A1ana3oHa. Bro-
PO¥ LUK JOMYCKAETCsl HE POBOJAUTS, €CJIM OCHOBHASI IIOTPELIHOCTE Yx <Yk Y.

[Ipu noBepke NAaTYMKOB C BEPXHUM MPEEIIOM usMepeHuii paspesxerus 0,1 MIla, eciu atmo-
ceproe nanenue Ps < 0,1 MIla, nomyckaercs yCTaHABIMBATE MAKCUMANBHOE 3HAYCHHE Paspere-
nus B npenenax 0,90-0,95 Ps, rae Ps — armocdeproe napnenue.

IIpu moBepke HaT4MKOB aGCOMOTHOrO IaBICHHS C BEpXHUM Npeenamu usMepennii 0,1 MIla
Y BBIIIE OCHOBHYIO MOTPELIHOCTE JOIYCKAETCS ONPEASHATh M0 METOAMKE, U3JI0KEHHOM B 11.5.4.10.

5.4.10 Onpezenenne OCHOBHOM MOrPEIIHOCTH AATYUKOB aGCOIIOTHOTO JABIECHHS C BEPXHIMHU
npenenamu usmepenuit 0,25 Mlla (nomyckaercs 0,1 MIla) u Bblle IPOBOAAT C UCIOJIB30BAHHEM
STaJIOHOB Pa3peXEHUs U U30BITOYHOTO JaBJIEHU. '

B aTom ciyuae noBepKy AaTYMKa BBINONHAKOT NPHU MOJa4Ye U3OLITOYHOTO JABNEHHS U paspe-
XKEHHs, PaCUCTHBIC 3HAUYCHHUS KOTOPBIX ONpPENENsIOT C YYETOM AEMCTBUTENBHOIO 3HAYEHUS aTMO-
c(hepHOro NaBneHMs B MOMELLECHHH, [1e NPOBOAAT MOBEPKY.

PacueTHble 3Hau€HKs BBIXOJHOrO CHrHANA JATYMKOB OMpPENENAIOT 10 hOopMyIam:

1) Jins naTyvKoB C BBIXOJHBIM aHAJOTOBEIM CHTHAIIOM CHJIBI TIOCTOSHHOIO TOKa (3aBHCH-
MOCTb BBIXOJJHOT'O CHTHAJa CUJIbI MOCTOSIHHOTO ToKa (I) oT BXOAHOH u3Mepsiemoii Benuuunsl (P) —
JIMHENHO-BO3pacTaroIas)

P-P,
P

m(a)

I, =IO+(],"—]O) , ®)
rae I, lo, In — TO %xe 4To B hopmyie (4);

Pg— atmMocepHOe 1aBeHNe B IOMELLEHNUH, I/Ie IPOBOMAT NoBepKy, MITa;

Pum) — BEpXHUI Npeaen usMepeHuit gaTauka abcomoTHOro napieHus, MIla;

P(+) — u36BpITOUHOE JaBJICHUE, T0aBAEMOE B AaTYMK, MI]a;

10
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Pr) — paspexeHue, co3faBaeMoe B JaTYMKe; 3HaUeHUE paspexenus B MIla nmoacrasisior
B ¢popmynsl (8-10) co 3HaKOM MHUHYC.
2) JInsd DaTYMKOB C BBIXOJHBEIM QHAJOTOBBIM CHUTHAJIOM HANpPSDKEHHs MOCTOSHHOIO TOKa (3a-
BMCHUMOCTE BBIXOJHOIO CUrHajia HanpsbKeHUs noctossHHoro Toka (U) oT BXOAHOMH H3MepseMoii Be-
nuyuHH (P) — nuHeitHO-BO3pacTaromas)

PP,
P

m(a)

Uy =U, +(Um _Uo)' > ©)

rae Up; Uy, Un — 10 %€ uto B popmyie (5);

Ps, Pma), Pr+), P — TO ke 4TO B popmyie (8).

3) ind JaTYMKOB C BBEIXOJHBIM AHAJIOrOBBIM CUTHAJIOM HAaMpSDKEHMs MOCTOSHHOIO TOKa (¢
NPONOPUMOHANILHON 3aBUCUMOCTBIO BBIXOJHOIO CHUTHAja HampshkeHus noctosHHoro toka (U) ot
BXOJHOM u3MepseMoii BenuuuHsl (P) U HanpspKeHUs TUTaHUs, MOJENU JaTYUKOB C BEIXOAHBEIM CHI-
HanoMm oT 0,5 10 4,5 Bu ot 0,4 no 2 B)

Ua;cm ‘P’_R-
U,,=—2.\U,+U,~-U,)--2—=% |, (10)

nom m(a)

riae Upz, Upaxm, Unom, Up, Um — T0O %€ uTO B hopmyne (5);
Ps, P, Pr+), Py —TO %ke uto B popmye (8).

PacueTHrle 3HaueHUs U30BITOYHOIO JAaBJICHUA W Pa3pEKCHUA BEIYUCIAIOT 11O Q)OPMyHaM
P =Pa - Ps, (11)
P =Ps-Pa, (12)

rac Pa — HOMHHAJIEHOE 3HaueHue adCOIFOTHOrO JaBJICHUA, MITa.

Bonusu HYJIA abCOJIFOTHOrO AaBJICHUS JaTYHK IOBEPAIOT, CO3AaBas Ha €ro BX0AC paspeiKCHUC
P =(0,90...0,95) Ps, (13)

NPy KOTOPOM pacyeTHOE 3HAYEHKWE BBIXOJHOIO CUTHasia onpenenstor no ¢opmynam (14-16),
obo3HaueHus kak B popmynax (8-10) cooTBeTCTBEHHO

F~P

[p :]0+(1171_10)'0P—m(i: (14)
m(a)
])6 _Pm(—)
UP1:U0+(Um_U0)'—a (15)
m(a)
Uy P -P
U, ==\ Uy + (U, -U, ) 22|, (16)
o m(a)

PacueTHble 3HaY€HMS BBIXOJHOIO CHIHAla NPy aTMOC(EPHOM JaBlIE€HMH Ha BXOJE JATYUKA
onpeaensroT no popmynam (17-19), o6o3Hauenus kak B popmynax (8-10) COOTBETCTBEHHO

P
1,=1,+(I,-1,)—", (17)

m(a)

11
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P,
P

m(a)

Um:Uo"'(Um_Uo)' > (18)
P
P

HOM m(a)

U
Uy, =22\ Uy +(U, -U,)-

2 3 (19)
MakcumansHoOe 3HayeHUe U30BITOUHOTO JaBJIEHUS P+, IPU KOTOPOM pacyeTHOE 3Ha4ECHHUE
BBIXOJHOTO CUTHajla paBHO MaKMCMaJlbHOMY, OIIPENEISIOT 1o Gopmyie

Pm(+) = Pm(a) — Ps, (20)

[Ipu noBepke gaTuMka ¢ BEPXHUMM NpenenaMu U3MepeHUd Pme) < 2,5MIla, 3HaueHue atmo-
cdepHoro naBneHus Ps onpenensroT ¢ NorpelHoCcThIo He Ooee, ueM
P
<q. -yma
s =&, 7100 ] 21
rae As — abconroTHas norpewHocts, MIla;
Op, Y — TO XKe, 4yTo B 1. 5.4.4, n1.5.4.6;
Pm(a)— BepxHUl nipeen u3MepeHuil NoBepsAeMOoro JaT4nuKa.
[Ipu noBepke NaTYUKOB C BEPXHUM NpenenaMu u3MepeHud Pma) > 2,5 Mlla B popmynax (11
— 20) momyckaercs moacTaBisATh 3HaYeHue Ps = 0,1 Mlla, ecnu atmocdepHoe NaBIeHNe HaXOOUTC
B npenenax ot 0,093 no 0,102 MITa.
B 3aBUCHMOCTHM OT BEpXHMX NpPEAEIOB U3MEPEHUI MMOBEPSAEMBIX JaTYUKOB UX OCHOBHYIO IIO-
TPEIIHOCTh OMPENCISIIOT MPU «M)» 3HAYCHHUSIX M3MEPAEMOM BETUYMHBI B COOTBETCTBUHU C TabM-
uel 3 u ¢ yaerom TpeboBanuii 1.5.4.9.

A

Tabnuna 3

Bepxnue npenensl U3MepeHui, Uucno nopepsieMbIX TOUEK, M
MlIla B o6nactu P. < Ps B obnactu P,> Ps
0,1 3
0,16 2
0,25 1
0Or 0,4 mo 2,5 1
Csrlie 2,5 -

Wb

5.4.11 OCHOBHYIO MOTPELIHOCTH Y9 B % HOPMHPYIOLIETO 3HaueHus (11.5.4.6) BEIYHUCISIOT 110
NpUBEAECHHBIM HUXe GopMynam.

ITpu noBepke paTuukoB no crnocody 1 (5.3.1):

1) JInd #aT4UKOB C BBIXOJHBIM aHAJOTOBBIM CHMIHAJOM CHJIBI NMOCTOSHHOTO TOKa (3aBHCH-
MOCTB BBIXOJIHOT'O CHUIHAJIa CHIIBI MOCTOSIHHOTrO Toka (I) oT BxoaHO# u3mepsiemoii BenuduHbl (P) —
JIMHEHHO-BO3pacTaroas)

I-1,
V5= —]-100, (22)

m 0

12
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2) JIns NaT4yruKOB:

- C BBIXOJHBIM aHAJIOTOBBIM CUTHAJIOM HAMpPSIKEHUs MOCTOSHHOTO TOKa (3aBUCHMOCTH BEHI-
XOJHOrO CUI'Hajia HanpspKeHus noctosgHHoro toka (U) ot BxonHo# usmepsieMoit Benuuussl (P) —
JIMHEWHO-Bo3pacTaromas), B Gopmyiny (23) noacrasustotr U,

- C BBIXOJAHBIM aHAJIOTOBBIM CUIHAJIOM HAaMNpPSXKEHHA NOCTOAHHOIO TOKa (C npornopuruoHaib-
HOW 3aBUCUMOCTBIO BEIXOJHOTO CHTrHaia Hanps»KEHU MOCTOAHHOI'O TOKa (U) OT BXOJHOM nusMmeps-
€MOH BENHUUYMHBI (P) W HanpsKEHUs NUTaHUA, MOOCIN JAaTYUKOB C BBIXOOHBIM CHUIHAJIOM OT 0,5 p1(Q)

4,5Buor0, 4 no 2 B), B popmyiy (23) noacrasnstor U,
- C BBIXOJHBIM CUI'HAJIOM IOCTOSIHHOIO TOKa, 3HAYEHUS KOTOPOro KOHTPOJHUPYIOT IO Naje-
HUIO HANPsKEHHs Ha STAJIOHHOM CONPOTUBIIEHUH, B hopMyiny (23) noacraBnsaior U,

_U-Upy

= 1100, 23
U U, 23)

Vs
2) JIns JaT4yrMKOB:
- ¢ uudpoBsM BeIXOAHBIM curHanoM (HART umu RS-485/Modbus RTU) usmepennoe 3Haye-
HUE CUUTHIBAIOT B LIMPPOBOM KOJE.
- C JUCIUIEEM U3MEPEHHOE 3HaU€HHEe CYMTHIBAIOT HEMOCPEICTBEHHO C JUCILIES.

=
7/8 — })usul 3a0 1009 (24)

m dn
roe I — 3HayeHMe BBIXOIHOrO CUrHajla MOCTOSHHOTO TOKa, TMOJNYYEHHOE 3KCIEePUMEHTANIBHO
NpY HOMUHAJIBHOM 3HAU€HUH U3MEPSEMON BEHUUHEL, MA ;

U — 3HaueHue najeHus HapsDKeHUs Ha 3TAJOHHOM CONPOTHUBJICHUM, MOJYUYEHHOE SKCIIe-
PMMEHTANIBHO NPY M3MEPEHUH BBIXOJHOTO CUTHaJa U HOMUHAJIBHOM 3HAaY€HUH BXOJHOU HM3Mepsie-
MO BeIM4YMHBEI (JaBneHus), MB wiu B;

P — u3MepeHHOe 3HaueHue, MOJYYeHHOE HKCIIEPUMEHTANBHO TPU HOMHHAJIBHOM 3Ha-

U3M

YEHUM U3MepAeMO BenuuHel P, (1714 JaT4uKoB ¢ UU(pOoBBIM BEIXOAHBIM curHaioM (HART wunu

RS-485/Modbus RTU) uzmepeHHOe 3Ha4eHHE CYUTHIBAIOT B LIM(DPOBOM KOJE; ISl JATYMKOB C JHC-
TIeeM U3MEpPEHHOE 3HAUSHHE CUUTHIBAIOT HEMOCPEICTBEHHO C AUCILIES);
ocTanbHble 0003HAUEHHUs Te XK€, 4yTo B popmynax (1, 2).
IIpu noBepke naTyukoB no crnocody 2 (m. 5.4.1):
P_-P

— Zusm 3a0 100, 25
Ve P _p (25)

m n

rae P — 3HaueHue BXOJHOM M3MepsAeMOol BENUUMHBI (IaBJICHU), IOTy4EHHOE SKCIIepUMEH-

TaJIbHO IIPHW HOMHWHAJIBHOM 3HAYE€HUWH BBIXOOHOT'O CUrHana, KHa, MHa;
P — HOMMHHAJIBHOE 3HA4YCHUEC HSMCpHeMOﬁ BCJIMYKUHBI MIPpX HOMHWHAJIBHOM 3HA4CHHU

3a0

BEIXOJIHOTO curHana, klla, Mlla;
P, Pn— BepxHuii npenen usmepenuii, klla, MIla.
Brrurcienue yo BEIMOIHAIOT C TOYHOCTBIO IO TPETHETO 3HAKa MOCIIe 3aIsTOoM.
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5.5 OnpeneneHne Bapuanuy BLIXOAHOIO CUIHAJA

5.5.1 Bapuanuio BEIXOJHOTO CHMTHajia ONpPEIENIsiOT NMPU KaXIOM MOBEPSEMOM 3HAYCHUH U3-
MEpAEMOK BE/IMYMHBI, KPOME 3HAYEHMH, COOTBETCTBYIOLIMX HIDKHEMY M BEDXHEMy NpefenaM K3-
MEPEHUHM, N0 JAHHBIM, [ONYYEHHBIM SKCIIEPHUMEHTAIBHO NPU ONPEAENEHUH OCHOBHOM TOrPEIIHO-
ctu (n.5.4).

5.5.2 Bapuauuio BHIXOJHOTO CUTHANA Yr B % HOPMUPYHOLIETO 3HAYeHUS (11.5.4.6) BEIYUCISIOT
I0 MPUBEACHHBIM HIDKE hopMyIam.

IIpu nmoBepke gaTYMKOB Mo cnocody 1 (n.5.3.1):

-1
¥, =+——-100, (26)
m 40
v-u
7o =g o100, @7
m Y0 )
¥, = P _P 100, (28)

m n

rae I, I" — 3HaueHus BBIXOJHOTO CHIHAJA TIOCTOSHHOIO TOKA, NOJIyYEHHBIE IKCIIEPUMEHTAIb-
HO TPY OZIHOM M TOM )K€ HOMWHAJIbHOM 3HAYE€HUM BXOJHOM M3MepseMO BENMUMHEI [IPU NPSIMOM H
00paTHOM X0Jile COOTBETCTBEHHO, MA;

U, U’ — 3HauYeHust NaJieHus HATIPYKEHHS Ha STAOHHOM CONpPOTHUBIIEHUH, TTOJyYEHHEBIE KCIIE-
PUMEHTAJIBHO NIPU U3MEPEHHUSIX BBIXOAHOrO CUIHaja ¥ NPU OJHOM M TOM K€ HOMHHAJIBHOM 3Haye-
HUM BXOJHOM U3MEPSAEMOU BEJIMYMHEI IIPU MPIMOM U 0OPATHOM XOJI€ COOTBETCTBEHHO, MB, B;

Pusw, Pusw’ —M3MEPEHHOE 3HAYEHME, MONyYEHHEIE SKCIIEPUMEHTAIBHO IpY OJHOM U TOM Ke
HOMHHAJIbHOM 3Ha4€HUU BXOAHOH U3MEPsIeMON BENUUMHBI TP MPSMOM U 0OpaTHOM XOJ€ COOTBET-
CTBEHHO.

OcranbHele 0603HaYeHUs Te ke, 4To B popmynax (1, 2).

[1pu nmoBepke naTYMKOB No crocoly 2 (n.5.4.1):

‘P—P*
7.=L L 0o, 29)

m n

rae P, P* — 3HaueHus BXOJHON M3MepAeMOil BEIMYMHEI (naBneHuUs), MOJSyYCHHbIE 3KCIIEPH-
MEHTANIBHO IPH NPSIMOM U 00PAaTHOM XOJ€ MPH OJHOM U TOM K€ HOMHHAJIBHOM 3HAYCHHHU BHIXO/I-
HOTO curHana, klla, MIla;
OcranbHele 0603HaUeHUS Te Ke, uTo B popmynax (1, 2).
5.5.3 Bapuauuio BHIXOJHOTO CHIHaNa JATYMKOB HE OTPENENSIOT, eCily Mpeen ee JOIycKae-
MOTro 3Ha4€HMs He npesbiliaet 0,5 npenena 10myckaeMol OCHOBHOM MOrpeHOCTH.
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5.6 Pe3yabTaThl NOBEPKH JATYUKOB
5.5.1 TaT4uMK NIPU3HAIOT TOAHBIM NIPU NEPBUYHOM MOBEPKE, €CIIU HA BCEX MOBEPAEMBIX TOUKAX

MOJyJ1b OCHOBHOH ITOTPEIHOCTH | 75‘ <7k | 7| .
5.5.2 JlaTyuk NPU3HAIOT HETOJHBIM IIPU MEPBUYHOM NOBEPKE, €CIIU XOTS OBl B OJHOH NOBEPS-
€MO} TOUKEe MOIYJ b OCHOBHOW MOrPEIIHOCTH \ 7a| > ¥ | ;/[ .

5.5.3 JlaTyuk NpU3HAIOT FOAHBIM MPU MEPUOAMYECKON MOBEPKE, €CIM Ha BCEX NOBEPAEMBIX
TOYKaX MpH MEePBOM MIIM BTOPOM LIMKJIE MOBEPKYU BBINOJHAIOT YCIOBUE, U3JI0)KEHHOE B I1.5.5.1.

5.5.4 JlaT4uK NpU3HAIOT HEFOAHBIM [TPU NEPUOAUYECKOI MOBEPKE:

— €CJIM MpH [epBOM LIMKJIE MOBEPKU XOTs ObI B OJHOM MOBEPAEMON TOUKE MOLYJb OCHOBHOM

TIOTPEIIHOCTH |ya| > (811 sa man -‘7|;
— eCJIM IIPU BTOPOM LIMKJIE TOBEPKU XOTs OBl B OJHOM MOBEPAEMOl TOYKE MOLYJb OCHOBHOM
NorpewHocT! |7, > 74 -]

O6Go3nauenus: (0,,) —non.54.2; y,—non.5.4.4;y—-nomn54.6.

Ba max

5.5.5 JlomyckaeTcs BMECTO BBIUMCJICHUN MO SKCIEPUMEHTAIBHBIM JaHHBIM 3HAYEHUH MO-
IPEIIHOCTH ), KOHTPOJIUPOBATE €€ COOTBETCTBUE NPEJETBHO JOMYCKAEMbIM 3HAYEHUAM.

6 OdopmieHue pe3yabTaTOB IOBEPKH

6.1 IlonoxwurenpHble pE3yJbTaThl MOBEPKU YAOCTOBEPAIOTCA OTTHCKOM IOBEPUTEILHOIO
KieiiMa, KOTOpHIM HaHOCUTCA B NAclopT W/WiIM 0GOpMIAETCs CBUIETENBCTBO O NMOBEPKE. 3HAK
MIOBEPKM HAHOCUTCS B COOTBETCTBYIOLIMU pa3fen IMacnopra W/Wiu Ha OJaHK CBHUIETENBCTBA O
NIOBEpKE

6.2 IIpu oTpuLaTENEHOM pe3yJibTaTe MOBEPKU MOBEPSEMBIN JaTYMK HE JOMYyCKaeTcs K Jajb-
HelmeMy NPUMEHEHHUIO, BBIJAIOT U3BELIEHHE O HEMIPUIOAHOCTH B cCOOTBETCTBMHU ¢ IIpukazom 1815.

HNudopmanuoHHbIe JaHHBIE

1 Hactosmas pexoMeHaauus paspaboTaHa OTAEIOM pa3pabOTKU AATYMKOB JABJIEHHUA U METPO-
aorugeckoro obopynosanusa 3A0 «OMHUC»

Ucnonnutens: E.M. Manuk

2 VrBepxaeHa 3A0 KHUIT «MLD» 21.12.2018
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