00O IenTp Metposoruu «CTID»

PerucrpanioHHBINA HOMEp 3allUCH B PEECTPE aKKPEAUTOBAHHBIX
mn RA.RU.311229

«YTBEPXJIAIO»

A TUPEKTOP
pojtorunt «CTTI»
H.A. Suenko

2017 r.

I'ocynapcrBenHas cucrema obecnedyeHHs eIHHCTBA U3MepeHU
Cucrema uzmepurtenbHasg ACYTII nacocHbIX cTaHIHI OBITOBBIX CTOKOB
TaT. 218/1-12 AO «TAHEKO»

METO/IUKA ITIOBEPKHA

MII 2209/2-311229-2017

r. Kazanp
2017



COIEPXXAHUE

1 Beenenue

2 Onepanuu MOBEPKHA

3 CpexnctBa moBEpKH

4 TpebGoBaHUS TEXHUKU OE30IIACHOCTH U TPeOOBAHHS K KBAIM(DUKAIIMHA [IOBEPUTENEH
5 VcnoBus moBepKu

6 IToaroToBKa K IOBEPKE

7 IIpoBeneHE TOBEPKH

8 Odopmienue pe3yabTaToOB IIOBEPKU

NP BB LWLWW

2u36



1 BBEJIEHUE

1.1 Hacrosiiasi METOMKA MOBEPKH paclpocTpaHseTcs Ha cucteMy usmeputenbayio ACYTII
HACOCHBIX CTaHIMH OBITOBEIX CTOKOB THT. 218/1-12 AO «TAHEKO» (nanee — VIC), H3rOTOBIEHHYIO
AO «TAHEKOw», r.Hwmxuekamck u mnpunamiexamyro AO «TAHEKO», r.HmwkHekamck, u
yCTaHABIIMBAET METOAMKY NEPBUYHON ITOBEPKH JIO BBOJA B OKCIIIyaTallMIO ¥ IIOCJIE PEMOHTA, a TaKkKe
METOJUKY IEPUOTUIECKOM TOBEPKH B IIPOLIECCE IKCIIITyaTalluu.

1.2 TToeepxa VIC ipoBOAUTCS MO3JIEMEHTHO:

— MOBEpKa MEPBUYHBIX M3MEPHUTENBHBIX TpeoOpa3oBareneit (nanee — WII), BXoAAIMX B cOCTaB
HC, ocyImecTBIsIeTCSI B COOTBETCTBUH C UX METOJUKAMHU IIOBEPKH;

— BropuuHylo («aekTpudeckyo») dacte MC moBepsmor Ha Mecte skcmnyatamuu MC B
COOTBETCTBHUH C HACTOSINEH METOJUKON IIOBEPKH;

— METPOJIOTHUECKHE XapaKTEePUCTHKY U3MEPUTENIHHBIX kaHanoB (nanee — MK) C onpenerstor
B COOTBETCTBUHU C HACTOSIIEH METOIUKOM IIOBEPKHU.

1.3 UutepBan mexay moBepkamu nepBuuHbix UI1, Bxopsamux B cocraB MIC, — B COOTBETCTBHH C
OINMCAHWSIMHU THIIA Ha 3TH CPEICTBa uaMepenuit (nanee — CU).

1.4 WaTepBan mexay nosepkamu MC — 2 rona.

1.5 lonyckaercst npoBefenune noepku otaenbHbIX MK MC B COOTBETCTBHH C 3asBICHHEM
Binanensina MC ¢ o0s3aTeNbHBIM yKa3aHHEM B CBHJETEILCTBE O MOBEepKe WHpopmamuu o6 obbeme
IIPOBEICHHON ITOBEPKE.

2 OIIEPAIIMHA ITIOBEPKH

[Ipu mpoBeIeHUH TOBEPKH AOKHBI OBITH BBIIOIHEHB! CICAYIOIIME ONIEPAllUu:
— IpOBepKa TEXHHUYECKO# nokymeHTauu (1o 7.1);

— BHEIIHHU#H ocMOTp (110 7.2);

— onpobosanue (110 7.3);

— OIIpEeEICHIEe METPOIOTHYECKUX XapaKTepHCTUK (110 7.4);

— oopmIIeHHE PE3YIBTATOB IIOBEPKH (110 §).

3 CPEACTBA IIOBEPKH

3.1 Ilpu nmpoBenennu nosepku VC npumenstot stanons! u CU, npusenenssie B Tadnune 3.1.

Ta6numa 3.1 — OcHoBHbIe 3TaoHsl 1 CU
Howmep
MyHKTa

METOIUKH

5

HaumMeHnoBaHue B THII OCHOBHOTO U BCIIOMOTaTEIBEHOTO CpeICTBa IIOBEPKH U
METPOJIOTHYCCKHUEC U OCHOBHBIC TEXHUYECKHUE XapaKTCPUCTHUKH CPEACTBA ITIOBEPKU

Bapomerp-anepoun M-67 ¢ mpenmenamu u3mepenu#t or 610 mo 790 mm pr.crT.,
OrpenHOCTh u3Mepernuit £0,8 mm pr.ct., mo TY 2504—-1797-75

[TcuxpomeTp acmmpanuoHHBIE M34, mpemensl u3MepeHuit BiaaxsHocTd oT 10 10
100 %, morpemHocTh u3MepeHui +5 %

Tepmomerp prytHbii crekasaub TJI-4 (Ne 2) ¢ npenenamu usmepenuit ot 0 1o
mroc 55 °C mo 'OCT 28498-90. 1iena nenenus mxainsl 0,1 °C

KammbGparop MHOrodyukmumoranpubii MCS5-R-IS  (mamee —  xamubpatop):
BOCIIPOM3BEJICHAE CHTHAJIOB TepMompeoOpa3zoBareneit comporuienus Pt 100 B
nuarnaszoHe Temreparyp oT muHyc 200 mo mmoc 850 °C, mpenens! momyckaeMoin
OCHOBHOM ITOTPEIIHOCTH BOCIIPOU3BENEHUS B AUANIa30HE TeMIeparyp oT Munyc 200
mo 0°C  %0,1°C, orOmo mmoc 850°C =£(0,1°C+0,025% moxa3zanus);
BOCIIPOM3BEJIEHAE CONPOTUBIECHUS] B auamna3zoHe oT 1 no 4000 Owm, mpenensl
JIOITYCKaeMOM OCHOBHOM ImorpermHocta Bocupoussenenus 0,04 % noxaszanus win
+30 MOM (BrIOUpaeTcs OOIbIIEE 3HAUCHHUE)

73,74
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3.2 JlomyckaeTcss NpPUMEHEHHE AHAJOTHYHBIX CPEACTB IOBEPKH, OOecIednBarommx
ompejieNieHue MeTpoioruydeckux xapakrepuctik MC ¢ TpebyemMoil TOYHOCTBIO.

3.3 Bce mpuMeHsieMble STaJIOHBI IOMKHBI OBITH arTecToBaHbl; CY TOIKHBI HIMETh NeHCTBYFOIMN
3HAK TOBEpKH ¥ (WJIM) CBHJETEILCTBO O IOBepKe, W (wimw) 3ammck B macnopre (dopmyisipe) CU,
3aBEPEHHOM MO/IITUCHIO TOBEPUTENI H 3HAKOM IIOBEPKH.

4 TPEBOBAHMS TEXHUKHU BE3OIIACHOCTHU Y TPEBOBAHUS K KBAJIUOUKALINN
IOBEPUTEJIEA

4.1 TIpu mpOBEAEHUH TOBEPKH JOJDKHBI COOMIOAATHCS CIEAYIOIHIE TPEOOBAHMUL:

— kopryca mpuMeHseMblx CU  pmomxHBl OBITH 3a3€MJICHBI B COOTBETCTBHM C HX
9KCIUTyaTallHOHHON JOKYMEHTAIUEH;

— K0 BceM ucnonbs3yeMbiM CU nomkeH ObITh oOecriedeH CBOOOIHBINA AOCTYII IJIA 3a3€MIICHHS,
HACTPOMKHU M U3MEPEHUH;

— pabOThl 10 COEOUHEHHMIO BCIIOMOTATEIbHBIX YCTPOMCTB JOJDKHBI BBIIIOJIHATECHS O
IIOJIKJIFOUEHUS K CETH MUTAHUS;

— obecrieunBaronye 0OE30IMACHOCTH TPyJda, IPOM3BOACTBEHHYIO CAHUTAPHUIO M OXpaHy
OKpY’KaroIei cpebl;

— npexycMoTpeHHble  «lIpaBWulaMH  TEXHHYECKOM  OSKCIUIyaTalldd  BJIEKTPOYCTaHOBOK
NoTpeOuTeNne» © OSKCIUIyaTallMOHHOM JOKyMeHTauueHd oO0OopyHoBaHHS, €ro KOMIIOHEHTOB M
IPUMEHSEMBIX CPEJICTB ITOBEPKH.

4.2 K pabote 1o noBepke JOIDKHBI JOIyCKaThCs JTMLA!

— pocrurmue 18-meTHero Bo3pacra;

— MPOIIEINYe HHCTPYKTaX 10 TEXHUKE OE30IIaCHOCTH B YCTAHOBICHHOM HOPSIIKE;

— M3YYHMBIIHE SKCIUTyaTallnOHHYIO nokymentanuto Ha VC, CU, Bxomsmue B cocraB UC, u
CPEIICTBA IOBEPKH.

5 YCJIOBUS ITIOBEPKH
[Ipu npoBeeHUN NOBEPKU JOIKHBI COOIIONATHCS CIEIYIOMUE YCIOBUS:
— TeMIlepaTypa OKpyKaroIiero Bo3ayxa, °C oT +15 mo +25
— OTHOCHTEJIbHAS BIAXKHOCTH, % ot 30 mo 80
— atmocdepHoe nasnenue, klla ot 84 no 106

6 IIOAI'OTOBKA K IIOBEPKE

Ilepen nmpoBeaeHUEM TOBEPKH BEIMOIHSIOT CJIEAYIONINE IIOrOTOBUTENILHBIC ONIEPALUH:

— MPOBEPSIOT Hamure 3azemiieHus y CU, paboTaronux moj| HanpsoKeHHEM;

— stastonHsle CU u BrOopHuHyIO («3nmexTpudeckyro») dacts MC ycranaBmmBaioT B pabouee
IIOJIOJKEHUE C COOIIOIEHUEM YKa3aHUH SKCILTyaTalliOHHON JOKYMEHTAITHH;

—otamonsle CU w BTOpmuHyro («3neKkTpuyeckyro») dYacth KMC BBIEpKUBAIOT NIPH
TeMIepaType, YKa3aHHOH B pasjlese 5, He MEHee TpeX 4acoB, €CIIA BpeMs UX BBIIEP)KKH HE yKa3zaHO B
SKCIUTyaTaIlHOHHON JOKYMEHTAINH;

— OCYIIECTBIISIFOT COSIMHEHHUE U TIOITOTOBKY K ITPOBENeHUIO n3Mepenuit sramoHusx CU u YIC B
COOTBETCTBHUH C TPeOOBAHUAMH SKCILTyaTallMOHHON JOKYMEHTAIUH.

7 IIPOBEJEHUE ITOBEPKU

7.1 IIpoBepka TeXHUYECKOH JOKYMEHTAIUHU

7.1.1 Ilpu npoBeIeHUY IPOBEPKU TEXHUUECKOU NOKYMEHTAIUU IIPOBEPSIOT HATHYHE:
— pyxoBozcTBa 1o 3kcruryaTaruu UC;

— nactiopra UC;
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— macmopToB (hopmyisipoB) CU, Bxomsmux B coctas UC;

— JIeWCTBYIOIIEr0 3HAKA TIOBEPKH U (MJIH) CBUJICTENIBCTBA O TIOBEPKE, ¥ (MJIH) 3aIlMCH B IIACIIOPTE
(bopmyisipe) CU, 3aBepeHHO#M MOIUCHIO TOBEPHUTENI U 3HAKOM IIOBEPKH, y nepBruuHbIX MIT, BXOISIIHX
B cocTaB MC;

— CBHJIETENBCTBA O Ipeapiayel nosepke MC (mpu neproaudecKkoi IoBEPKE).

7.1.2 Pe3ynpTaThl IMPOBEPKH CYHUTAIOT IIOJOKUTEILHBIMHE IIPY HAJIMYMH BCEH TEXHUYECKOU
JoxymeHTaruu o 7.1.1.

7.2 BHemH#u#A 0cMOTP

7.2.1 Tlpu mposenenun BHemHero ocMorpa MC KOHTPOIHpPYIOT BBHIIONHEHHE TpeGoBaHMM
TEXHUYECKON moKyMmeHTarmu K MOHTaxy CU, HU3MepHUTeNbHO-BBMUCIUTENBHBIX M  CBA3YIOIIHX
komroHeHToB MC, mpoBepsIOT OTCYTCTBHE MeXaHW4YeCKUX moBpexaeHuil CH, 4eTKoCTh Haamuced U
0003HaYEHUH.

7.2.2 Tlpu npoBenennn BHemHero ocMorpa MC ycTanaBmuBaroT cocraB ¥ KoMiulekTHOCTh MIC.
ITpoBepKy BBIIONHSIOT HA OCHOBaHWHU CBEJICHUH, comepxkamuxcs B macnopre UC.

7.2.3 Pe3ynpTaThl MPOBEPKK CUYHTAIOT IIOJIOKUTENbHBIMH, ecini MoHTax CU, m3MepHuTeabHO-
BEIYMCIIATENBHEIX M CBA3yIOIMX KommoHeHTOB VIC, BHemHMi BHA H KoMiulekTHOCTE MC
COOTBETCTBYIOT TPEOOBAaHUAM TEXHUYECKOH TOKYMEHTALIAH.

7.3 Onpo6oBanue

7.3.1 IIpoBepka NAeHTHPHKAIHOHHBIX JAHHBIX IPOrPaMMHOI0 obecredeHHus

7.3.1.1 ITommuaHOCTH TporpamMmHuoro obecneuenus (nanee — [10) VIC npoBepsioT cpaBHEHHEM
uneHtauKaonHpX gaHHbIX [I0 MC ¢ cOOTBETCTBYIOIIMMHU HIACHTU(UKAMOHHBIMU IaHHBIMH,
3a(pUKCUPOBAHHBIMY IIPU HCIIBITAHUSAX B IESIX YTBEP)KICHUS TUIIA U OTPaKCHHBIMHU B OIIMCAHUH THIIA
UC. ITporepky unentudukarnmoHubx qanHbIX 110 YIC npoBoasaT B COOTBETCTBUY C 3KCILTyaTallHOHHOM
nokymenTtanueit Ha VC.

7.3.1.2 TIpoBepsIFOT BO3MOXKHOCTH HeCaHKIMOHMpoBaHHOro poctyna k 110 UC u nHamuume
aBTOpHU3aIMU (BBEJCHME ApOJIsi), BO3MOXKHOCTH 00X0/1a aBTopu3army, nposepka peaxnuu [10 MC na
HEOJHOKPATHBIA BBOJ HEMPABUILHOTO MTAPOJIS.

7.3.1.3 Pe3ynpTarel OMPOOOBaHWS CUHTAIOT IOJOXUTEIBHBIMH, €CIIH HACHTH(UKAIMOHHbIC
marnbie [10 VC coBmamaroT ¢ MCXOMHBIMH, YKa3aHHBIMU B omucanum Tuna Ha MC, mckimouaercs
BO3MOXHOCTH HeCaHKITHOHHpoBaHHOTO jocTyna K [10 UC, obecrieunpaercs aBTOpHU3aLiys.

7.3.2 IIpoBepka paboTOCIIOCOOHOCTH

7.3.2.1 Ilpusomat UWC B paboyee CcOCTOSSHHE B COOTBETCTBHM C 3KCIUIyaTallMOHHOH
JOKyMeHTarueH. [IpoBepsIOT NpPOXOXKACHHE CHIHAJIOB Kauubparopa, HMUTHPYIOIIMX BXOJHBIE
curHasiel VUC. TIpoBepstoT Ha MOHHTOpE OnepaTopckoi craHuuu ympasineHus VC mokazaHus Io
PETUCTPUPYEMBIM B COOTBETCTBUH ¢ KoHurypanueit MC napamerpam TEXHOJIOTHIECKOTO MPOIECCa.

7.3.2.2 Pe3yneTartel ONpoOOBaHUSI CUUTAIOT IIOJOXKUTEIBHBIMHM, €CIU I[IPU YBEIUYEHUH U
YMEHBIICHUH 3HauYeHusi BXomHoro curHaina MC cooTBeTcTByromuM 00pa3oM H3MEHSIOTCS 3HAYEHHMS
U3MepsIeMOi BETMUMHBI HA MOHUTOPE ONEpaTOPCKOM CTAHIMK yIIpaBJICHUS.

I[Ipumeuyanue — Jlomyckaercsi IPOBOJUTE MpoBepKy paborocnocodHoctd MC oqHOBpEeMEHHO € ONpEAeIeHUEM
METPOJIOTHIECKHX XapPAaKTePUCTHK M0 7.4 JaHHON METOAMKY ITOBEPKH.

7.4 Onpenenenue MeTPOJIOTHIECKHX XaPAKTEPHCTHK

7.4.1 Onpenenenne a6coIOTHON NOIrPeNIHOCTH Npeodpa3oBaHHs BXOJHOI'0 aHAJIOI0BOI0
CHrHAJIa B 3HAYeHHE H3MepPSIeMOoro napamMmerpa

7.4.1.1 Orxmrouaror nepeuunbii UIT MK (mpu HamudMuM) ¥ K COOTBETCTBYIOIIEMY KaHATY
MIOIKIIIOYAIOT KanuOpaTop, YCTAHOBJIEHHBIM B PEXUM HMHTAllMM 3JIEKTPUYECKOIO CHIHAla, B
COOTBETCTBHH C HHCTPYKILHEH 110 SKCIUTyaTallUH.

7.4.1.2 C nomomipio KamuOpaTopa YCTaHABIMBAIOT DJJIEKTPUYECKUM CUrHal. B KaudecTse
PENEepHBIX TOYEK NPUHUMAIOT HE MEHEe IISITH TOYeK, PaBHOMEPHO pPAaCIIpEeleNIeHHBIX B IIpefernax
JManasoHa U3MEPEHUH (BKIIIOYast KpaiHUE TOYKH).
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7.4.1.3 CunThIBalOT 3HA4YEHUS BXOMHOTO CHTHATa C MOHHTOpPA ONEPATOPCKOM CTaHIMU
YIpaBIEHHS M B KaXIOH pernepHOH TOUKE pacCUUTHIBAIOT aOCONIOTHYIO IOIPEITHOCT A, B
aOCOIOTHBIX €MHHIIAX H3MEPEHUSI, 110 hopMyIie

Asx = XM3M _Xa'r > (1)
roe X~ — T[OKa3aHHs W3MEPSAEeMOro Iapamerpa UC B i-o#t penepHOU TOUKE, B aOCOMIOTHBIX
eQUHULIAX U3MEPEHU;
X, ~ — TOKa3aHHe KanubpaTtopa B i-OM pemepHOH TOYKE, B aOCONIOTHBIX €IUHHUIAX
U3MEPEHUS.

7.4.1.4 PesynpTarel ompeAeneHUss aOCOMIOTHOH IIOTPELTHOCTH IIPeoOpasoBaHMs BXOIHOTO
aHAJIOTOBOTO CUTH&JIa B 3HAYCHHE HM3MEPSAEMOrO IIapaMeTpa CUUTAIOT IIOJIOKUTEIHHBIMH, €CIIH
paccurTaHHas abCONIOTHAS IOIPEIHOCTE HE BEIXOJUT 3a IIpeielibl, yKa3aHHble B orcanuy tuna VIC.

7.4.2 Onpenenenue npeaenos ocHoBHoH nmorpemuoctu UK UC

7.4.2.1 Ilpn HanmIuy AEHCTBYIOIIETO 3HaKa IIOBEPKHU U (MITH) CBUAETENIECTBA O TIOBEPKE, U (VIIH)
3anucu B macmnopre (popmynsape) CU, 3aBepeHHO# MOANUCHIO IMOBEPUTENS W 3HAKOM IOBEPKU Y
nepsuunbix UII WMK! u mONOKUTENbHBIX pe3ynbTaTax MOBEpKH 10 7.4.1 Tpenens! OCHOBHOM
norpemuocti MK MC He mpeBbIIaroT IpeaesioB, ykazauHbIX B omucanuu Tuma VC.,

7.4.2.2 PeaynmpraTel ompeneneHus: mpenenoB ocHoBHoM morpemuoctd MK WC cumraror
TIOJIOXKUTETHHBIMH, €CIIH:

— €CTh JICMCTBYIOIIME 3HAK IOBEPKH M (MJIM) CBHIETEIHCTBO O IIOBEpKE, M (WMIIM) 3allUCH B
nacnopre (popmyisipe) CU, 3aBepeHHON MOIUCHIO TOBEPUTENS U 3HAKOM ITOBEPKH Y TepBHUHBIX M1
MK 1 ¥X IOTrpeInHOCTH He MPEBBIIAOT 3HAYCHWH, YKa3aHHBIX B omucanuu tuna MC;

— pe3yJbTaThl IOBEPKH 110 7.4.1 MOIOKUTENBHEIE.

8 O®OPMJUIEHHME PE3YJIbTATOB IIOBEPKHA

8.1 Ilpy mONMOXKUTEIBHBIX pe3yJIbTaTax MOBEPKH O(OPMIIIOT CBHIAETENHCTBO O moBepke MC B
COOTBETCTBUH C IPHKa30M MMHHCTEPCTBA IIPOMBIIIIEHHOCTH U TOproBiu Poccwuiickoit @enepanuu OT
2monst 2015 1. Ne 1815 «O6 yrBepxknenuu Ilopsmka TpoBeHeHHs IMOBEPKH CPEICTB H3MEPEHHIA,
TpeOOBaHMA K 3HAKY TIOBEPKU U COIEPIKAHUIO CBHIETEIHCTRA O IIOBEPKEY.

8.2 Ilpu TMONOXUTENBHBIX pe3yiIbTaTax HoBepku otaenbHbXx UK u3 cocrasa MC odopmirsioT
CBHUIETENLCTBO O oBepKe VIC B COOTBETCTBUY € YTBEPKACHHBIM OPSIKOM C yKa3aHHEeM HH()OpPMAaIUH
00 ob6beme IPOBEEHHOM TOBEPKH.

8.3 OrpunarenbHble pe3ynsraThl HoBepkd VC 0QOpMIIOT B COOTBETCTBHH C IPHKA30M
MmuHuCcTEepCTBa IPOMBIIIIIEHHOCTH U ToproBiu Poccuiickoit @enepanuu ot 2 urons 2015 . Ne 1815 «O6
yTBepxkIeHuH [lopsaika MpoBeIeHUs ITOBEPKH CPEJCTB M3MEPEHHUH, TpeOOBaHMS K 3HAKy IIOBEPKH U
COZIEPKAHUIO CBHUAETENILCTBA O IIOBEpPKEY. 1Ipy 3TOM BBIMUCHIBAETCS U3BEIICHHWE O HEIMPUTOTHOCTH K
npuMeHeHHo VIC ¢ ykazanueM NpuurH HEIIPUTOJHOCTH.

! Tlorpemsocts nepsuanoro UIT He HoMKHA NPEBBINATE 3HAYEHUM, YKa3aHHBIX B OmMHcaHuy Tima UC.

6u3 6



