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Hacrosmas MeToiuMka TIOBEPKHM pacHpOCTpaHseTCs Ha KOMIUIEKCHI HH(OpMAIMOHHO-
u3MepuTenbHble "Purcenc” (manee - KOMIUIEKCHI) M yCTaHABIMBAET METOMUKY HMX IIEpBHYHOH H
NEPUOTUYECKON TIOBEPKH.

HuTtepBan Mexxay nmoBepkamMu - 1 rof.

JlonyckaeTcs NpOBENCHHE IIOBEPKH OTIENBHBIX HM3MEPHTENbHBIX KaHAlIOB M3 COCTaBa
KOMILUIEKCOB HH(OPMallMOHHO-M3MEPUTENbHbIX "PHUrceHc", a Takxke OTHENBHBIX BEJIMYHH H
JIAANa30HOB M3MEPEHHH, B COOTBETCTBHM C 3asBICHHEM BIAJeNblla CPEACTBA M3MEPEHHH C
o0s3aTeNbHBIM YKa3aHHEM B CBHIETENLCTBE O MOBEpke HHpopManuu o0 ob6veMe INpOBEACHHOR
TIOBEPKH.

1 OIIEPAIINH ITOBEPKH

1.1 TIpu npoBeneHAM TIOBEPKH HODKHEI BBIIONHATHCS ONEpalliy, yKa3aHHBIE B Tabmuue 1.

Tabmuua 1
Ne HaumeHoBaHue onepauui O0s3aTenbHOCTh IPOBEACHHUS Howmep
IIpH [IOBEPKE IYHKTa
METO/IMKH
TIOBEPKH
NEePBAYHON MIEPHOHYECKOMN
1 | Brewmnnit ocMOTp, MpOBEpKa JOKYMEHTAILUH na na 6.1
2 | IIpoBepka 37EKTpHIECKOH IPOYHOCTH U na HeT 6.2
COIPOTHBICHHUS H30JLALMA
3 | OmpoboBanue Ia Ja 6.3
ITpoBepka HACHTHUKAMOHHEBIX JaHHBIX Ja na 6.4
[IPOrpaMMHOT0 00€CTICUeHUS
5 | OnpeneneHue METPOJIOTHYECKHX Ja hit:} 6.5
xapaktepuctiuk UK xoMIuiexcos
6 | Odopmienne pe3ynbTaTOB IIOBEPKH Ia Ja 7
2 CPEACTBA ITIOBEPKHA

2.1 Ilpu npoBefEHAN MOBEPKH JOJDKHBI IIPHMEHSATLCS STAJIOHBI K BCIOMOTaTeJIbHBIE CPEJICTBA,
yKa3aHHBIE B TabmuLe 2.

Tabmuna 2
Ne HaumenoBanue PeructpaunoHHBIH HOMED B
®enepansHOM HHGOPMATHOHHOM
dboHze
1 Kanu6parop MHorodyskuuoHaneHemi Calibro 142 39949-15
2 Marasu# conporupieHuii P4831 6332-77

Ipumeuanue. Jlonyckaemcs npumensms Opyeue cpedcmea nogepku, obecneuusaroujue onpedenenue
MEMPONO2UYECKUX XapaKmepucmux ¢ MOYHOCMbI0, YOOGlemeopaouel mpebosanuam Hacmosuen
MeMOOUKU NOBEPKU.

3 TPEGOBAHUSA K KBAJIM®UKAIIAN ITOBEPUTEJIEN

3.1 TToBepKy KOMILIEKCOB JOJDKEH BBHIIOJHSTH IIOBEPUTENH, OCBOMBIIHH paboTy ¢ MOBEPIEMEIM
KOMILIEKCOM H HCIIONb3yeMBIMH 3TAJIOHAaMH. 110BepUTEINb 0DKEH OBITh aTTECTOBAH B COOTBETCTBHH
C JeHCTBYIOIMMH HOPMAaTHBHEIMH JOKYMEHTAMH.




4 TPEBOBAHUS BE3OIIACHOCTHU

4.1 Tlpu mnpoBENEHHHM TIOBEPKH HeOOXOmUMO cobmonaTe TpeboBanus 6e30MacHOCTH,
TpeTycMOTpeHHble «IIpaBAIaMA TEXHHYECKOHM JKCILTYaTallHH SJEKTPOYCTAHOBOK IOTPEOHTENCH H
IIpaBHIAMH TEXHUKH OE30MacHOCTH HPH SKCIUIYaTalHH 3JIEKTPOYCTaHOBOK mnotpeGurened», I'OCT
12.2.007.0-75, TOCT 12.1.019-80, 'OCT 22261-94, yka3aausmu 1o 6e30I1aCHOCTH, U3JIOXKCHHEIM B
PYKOBOJCTBE II0 SKCIUTyaTallAH Ha KOMIUIEKCHI, NPMMEHSEMEBIE OSTalJOHBl M BCIIOMOIaTENIbHOE
obopynoBanue.

5 YCJOBHUSI IOBEPKH M ITIOJAIOTOBKA K HEHA

5.1 HpI/I MPOBCACHHHU IIOBEPKH JHOJDKHBI codimonaTses CICAYIOIUEC HOPMAJIBHBIC YCJIIOBHI

HU3MEPEHHH:
- Temmeparypa okpyxaromei cpeapl,’C ot 15 nmo 25;
- OTHOCHTEJbHAs BIAXHOCT Bo3ayxa mpu 25 °C, % He Oonee 80;
- HanpsOKEHHe MUTAHHS OT CETH IepPeMEHHOro Toka, B ot 90 xo 250 yactotoit 50 I'u.

5.2 TIpu HeBO3MOXHOCTH 0oGecledyeHHs] HOPMAIBHBIX YCIOBHH MOBEPKH, YKa3aHHBIX B IL.5.1,
JOTyCKaeTCa NPOBOIUTh MOBEPKYy B (pakTHUecKMX (pabodumX) yCIOBHSX. YCIOBHS IOBEPKH UK
KOMIUIEKCOB Ha MeCTe OSKCIUTyaTalliM HE JOJDKHBI BBIXOAMTH 3a IIpEieibl pabouMX YCIIOBHH,
yKa3aHHBIX B TEXHUYECKOH JOKYMEHTALMH Ha KOMIUIEKCH! H 3TAlOHEL B 3TOM ciiyyae HOJKHBI OBITH
PacCUMTAHBI TIPEMENB! JoMycKaeMbIx norpemHoctedt MK KOMIIEKCOB M STANOHOB Wi (paKTHYECKHX
YCJIOBHH ITOBEPKH.

5.3 O6ceoBanye yCIoOBHi paboThl U3MepuTeNbHBIX kaHanoB (MK) koMIUIEKCOB POBOJMTCH
HeNoCpeICTBEHHO Tepel mpoBeneHueM posepk norpemsoctd MK. CTabuibHOCTE OKpYXKalOmUX
yCIOBMH Ha TEpHOA TNPOBEICHHS IIOBEPKM JO/DKHA KOHTPOJHPOBAThCsS IyTeM H3MEPECHHUA
TEMIIEPATyphl M BIAXHOCTH B MecTax ycTaHOBKH MIK. OnHOBpeMEHHO KOHTPOIUPYIOTCS NapaMeTphl
CETH IMHUTAHUA.

5.4 Tlepen HavaJoM NOBEPKH IOBEPHTEIb MODKEH HM3YYHTh PYKOBOJACTBO IIO OIKCIUIyaTallUH
TIOBEPAMOrO KOMIUIEKCA, JTAJOHOB U BCIIOMOTATEJBHOIO OOOpYNOBAHHs, HACTOSIIYIO METOMHUKY
MIOBEPKH.

5.5 Tlepen TpOBENEHHEM IOBEPKH KOMILIEKCHI, 3TAJOHBl H BCIIOMOTaTeNbHOE 000pyIOBaHHE
TOArOTOBHTE K pab0Te B COOTBETCTBHH C yKa3aHHUAMH PYKOBOJICTB IO 9KCIUTyaTallMH.

5.5.1 TIpoBepHTh COOTBETCTBHE 3aHeCeHHBIX B naMATh WK 3HaueHWMH HIDKHMX M BEPXHHX
TIpEJIeIIOB H3MEPEHHH (U3NIECKO BEMHUMHbI Uana3oHaM cooTseTcTByromux UK.

5.5.2 VcraHoBuTb pexuM paboTsl MK, ofecriednBaionuit BEIBOJ HA 3KpaH MOHHTOpa paGodei
CTaHIMHE OlepaTopa 3HAYEHHH W3MEpAeMBIX IApaMETPOB C Pa3psUHOCTBIO, IIPH  KOTOPOH
BBITIOJIHAETCS cooTHOMmEHue o Gopmyrne 1:

Y(Nmaxc - NMPIH)

<
q=02 100

(1)

rae (- leHa HauMEHBIIEro paspsana,

¥ — Ipeen JommyckaeMoii mpusenerHo# norpetnoctu UK, %

Nisaxc, Ny — COOTBETCTBEHHO BEpXHEe  HIDKHee 3HaueHus quanasona umepennit MK (qu N
BBIP)KCHBI B OJIHHAKOBBIX €IUHAIAX QHIHIECKOTO MapameTpa).



6 MIPOBEJEHUE ITOBEPKH

6.1 Buemnnii ocMoTp, HPOBEPKA JOKYMEHTALHA

6.1.1 Bremnnii ocMOTp

6.1.1.1 TIps mpoBeneHMH BHEWHEro ocMoTpa KoMroHeHToB MK KoMIIeKCOB MpPOBEPHUTH
OTCYTCTBHE MEXAHHYECKUX TOBPEXK/ICHHA KOMIIOHEHTOB M H30JLMHM KaOeNbHBIX JHHUH CBA3H, &
TaK)XKe COOTBETCTBHE MApKHPOBKH KOMIUIEKCOB O3KCILTYaTAlAOHHOM NOKYMEHTAllHM W HAJIMYMe
CBH/IETENILCTBA O IPEIBLIYINEH TTOBEPKE (IIPH [EPHOIMYECKOH IOBEPKE).

6.1.12 WK, BHemHHH BHA KOMIIOHEHTOB KOTODHIX HE COOTBETCTBYET TpeOOBaHHAM
TEXHHYECKOM JIOKYMEHTAIINH, K IOBEPKE HE IOMYCKAIOTCA.

6.1.2 IlpoBepka TOKYMEHTALIUH

6.1.2.1 TIpoBepuTh HATHMYHE CIEAYIOMUX JOKYMEHTOB:

- SKCIUTYaTAHOHHYIO JOKYyMEHTALMI0 Ha KOMIUIEKCH HH(GOpPMAIHOHHO-H3MEPUTEIBHDIC
«Purcesncy;

- mepeuens UK u nuana3oHoB, OJICKAIINX ITOBEPKE;

- KOIIMIO CBHIETENHCTBA O MpeABLAYLIEH TOBEPKE;

- TeXHWYECKYIO JOKyMEHTAIIHIO H CBHJETELCTBA O IIOBEPKE/aTTECTAllHH STAIOHOB (B CITydae
HCIIOJIB30BaHHs TIPH TIOBEPKE ITATOHOB 3aKa3YHKa).

6.2 IlpoBepka 3JIeKTPHYECKOH NPOYHOCTH H CONPOTHBJICHHS H30JIAUMH

6.2.1 TIpoBepka OSJEKTPHYECKOH IPOYHOCTH H CONPOTHBICHHA H3OJALIMM TaJIbBAHUYMCCKH
Pa3BA3aHHBIX JJIEKTPHYECKUX LIENEH OTHOCUTENBHO KOpITyca MMPOBOJUTCA B COOTBETCTBHH C I'oCT P
51350-99.

6.3 OnpoGoBanue

6.3.1 TloBepsieMBIii KOMILIEKC, STAIOHBI H BCIIOMOTaTebHOE 000PY0OBaHHE NOCIIE BKIIIOYCHHS B
CeTh POTPEBAIOT B TEYEHHE BPEMEHH, YKa3aHHOTO B SKCILTyaTallHOHHOH JOKYMEHTAIUH.

6.3.2 IIpu onpo6osanum 11poBeputsb padoTocnocobrocts UK Mo crexyiomei MeTOIHKe:

- HozaTh OT KamOpaTopa Ha BXox oxuoro u3 MK curnan, cootseTcTByomuit 70% nuanasona
HU3MEpECHUH;

- HabrojaTh Ha MOHHTOPE CTAaHIIMH OMEPaTopa HATHYME COOTBETCTBYIOMICH PeaKIyH.

6.4 IpoBepka HAEHTHGNKAIHOHHDBIX JAHHBIX NPOrPaMMHOr0 obecHeeHUs

6.4.1 Jinsd NpoBEpKH BEPCHH BCTPOCHHOTO IPOTPaMMHOTO O0ECHICHCHHMS (BITO), Heobxonumo
BBINOJIHATD CIIEAYIOIHNE ACHCTBUS:

3anyctuts BHemHee [10 «CalConf» (Pucynok 1):



Pucynox 1 — Bremmnsis mporpamma st koudurypuposarus MK xomnnekcos «CalConf»

Boi6path Bepcuio BHemHeH mporpammel «CalConfy. B 1aHHOM cirydae BriGpana Bepeus Version
504 u Bei6upaeM Serial Connection (Master DAQ).

oo

63 Pain
Y1 Comgnad

b

Pucynok 2 — Beibop Bepcuu BHemmsed mporpammsl «CalConfh

B noste «TOOLS» Heo6xomumo Beiopars « DIAGNOSTICS» (Pucysnok 3).



TOTCO ADUANCED DATA LOGGING (TOTAL) SYSTEM

SYSTEM CONFIGURATION AND CALIBRATION SOFTWARE
EWILDCAT ONMLY? 4.55

COPYRIGHT (€) M/D TOTCO 2006
> MAIN SELECTIONS (===

TOOLS : [CONFIGURATION] [CALIBRATION

DAR ACCESS: [SEND ALL] [L0AD ALL] [CLEAR ALLI

DISK: [SAVE ALL] [LOAD ALLI [SAVE CAL1 [LOAD CALI
[QUIT]

Press enter for diagnostics

Pucynok 3 — Bei6op onepannn « DIAGNOSTICS»

B otkpeiBmeMcs okae BriGpath «SOFTWARE VERSIONS» (PucyHok 4).

TOTCO ADUANCED DATA LOGGING (TOTAL) SYSTEM

SYSTEM DIAGNOSTIC SOFTWARE

e DIAGNOSTICS SELECTIONS <=
[ALGORITHMS USED] [CHANNEL TYPES]
[INPUTS (RAW UALUES)] [SIC REPURTI [INPUTS (ENG. UNITS)1
{DIGITAL 1.0 CONNECTIONS] [ANALOG CONNECTIONS]

[QUITI

Press enter to view TOTAL device software versions

Pucynok 4 — Bei6op onepaiun «SOFTWARE VERSIONS»

B ortkpemmemcs okHe (PucyHox 5) Oymer yka3aHa BEpCHS BCTPOCHHOTrO IIPOrpaMMHOTIO
obecneuyenus (BI10O).



TOTCO ADUANCED DATA LOGGING (TOTAL) SYSTEM
> T-POT DEVICE SOFTWARE VERSIONS <

PRESS <ESC> OR MOUSE BUTTON TO QUIT:

PucyHok 5 — Bepcust BcrpoeHHOTo nporpaMMHoro obecneyenus (BI1O)
Kommtexcsl HHPOpMAaIIMOHHO-U3MEPHTENBHBIE "PUTCeHC" CUMTAIOTCS IPOLICALIMMH MOBEPKY C
TIOJIOXKHUTEIBHBIME PE3yIbTaTaMH, €CIIM YCTAHOBJIIEHO, YTO HICHTH(HKAIMOHHOE HauMeHoBaHue I10

KOMIIJIEKCOB B UX BEPCHA COOTBCTCTBYCT 3asIBJICHHBIM B Tabnme 3.

Ta6muna 3 - Unentudukanmonssie nanusie BITO

WnentuduxamuonHoe HanmeHoBanue 110 Muxkponporpamma DAQ

Howmep Bepcun (uneHTuduKannonHe HoMmep [10), He HiKe 5.04

Ludporoit mnenTudukarop I10 -

Anroput™ BerUHCIeHNS nudpoBoro nacHTHPUKaTopa I10 -

6.5 Onpenenenne MeTpoorniecknx xapakrepucTuk MK kommiaexcos

6.5.1 Onpenenenne nomyckaemoii npuseaeHHol norpemnocTn UK BXoAHBIX aHAJIOrOBbIX
CHIHAJIOB HANIPSKEHHS H CHJILI TOCTOSHHOT0 TOKA

6.5.1.1 TIpoBepKy Ouana3oHOB ¥ ompenaelneHre norpemHocTd UK KOMILIEKCOB, peami3yomux
JMHEHHOE aHanoro-nmudpoBoe mpeoOpa3oBaHUE CHTHAIOB CHJIBI M HaNPSDKEHHS MOCTOSHHOIO TOKa,
BHIIONHATE HE MeHee, 4eM B S5 Toukax N; pPaBHOMEPHO pAacCHpeleiCHHBIX II0 [IUanas’oHy
TEXHOJIOTHYECKOTO NapaMeTpa B CIAEIYIOLIEH IIOCIEA0BAaTCIBHOCTH!

- Ha Bxox UK noaxmounts kamubparop Calibro 142 B pexume BOCIPOM3BENCHHS CHIIBI (HIHA
HAINPSDKEHHS ) TOCTOSTHHOTO TOKA,

- [OCIENOBATENbHO YCTaHABIMBaTh Ha KaimmGparope Calibro 142 3madenms cunbl (Wid
HanpsHKEHHs) IIOCTOSHHOTO TOKa, OIpeeNseMble o GopMyaam:

N;: — N.,.;
1i=20._l_'ﬂ"_ (2)

Nmax - Nmin

dopMyna 2 11 CHIIBI IOCTOSHHOTO TOKa B Auanazone ot 0 1o 20 MA;



N; — N..;
[=16-—"— 44  (3)

Nmax - Nmin
dopmyna 3 s CHIIBI TOCTOSTHHOTO TOKA B Anamna3oHe oT 4 10 20 MA;

Ni - Nmin (4)

dopmyna 4 1)1 HanpsKEHUS MOCTOSHHOTO ToKa B AuanasoHe ot 0 1o 5 B;

Ni - Nmin

Nmax - Nmin

U; =10- (5)

dopmyna 5 11 HaNPsDKEHHS MOCTOSIHHOTO Toka B quanasone ot 0 no 10 B;

rae l;— 3HadeHHe BXOAHOrO CHTHAJIa KaHAIa, MA;

U, - 3HayeHHe BXOAHOrO CHrHaja KaHaia, B;

N; ~ BbIOpaHHOE 3HAYEHHE TEXHOJIIOTMYECKOIO IIApaMeTpa, COOTBETCTBYIOINEC BXOIHOMY
CUTHAIY;

Nominy Nimay — HIDKHHH ¥ BEpXHHUH Ipeeibl K3MEPEHUS TEXHOJIIOTHYECKOTO ITapaMeTpa;
HaOJII0JaTh 0TCYETHI Ny TOKa3aHWH 110 MOHUTOPY CTAaHIIMH OIleparopa;
3a OIEHKY aGCOIOTHON MOIPEITHOCTH Ay IPUHATH 3HaUCHUE, BBIUKCIIEMOoe 110 Gopmyie 6:

AHK= max( NBlei - Ni) (6)

OIPE/IENTUTE IPHBEICHHYIO IOTPEMIHOCTD Yyux, %0, 110 opMyite 7:

— AHK 0
Ym =Ny 100% (D)

max Nmin

- pe3yJbTaThl MOBEPKHU 3aHECTH B IPOTOKOI, HOpMa KOTOPOTO IPHBEIEHA B IIPHIOKEHHH A.

ITpoBepka 110 1. 6.5.1.1 BBIIOIHAETCS U1 KQX/OTO H3MEPHTEIILHOTO KaHAa/la KOMILIEKCOB.

OlLieHKa pe3y/IbTaToB IOBEPKH MPOU3BOJUTCS IIyTEM CPAaBHEHHS OMYYCHHBIX 3HAUYECHHUMH
npuBeaeHHBIX norpemHoctei UK ¢ nonmyckaeMbIMH.

Pe3ynbTaThl IOBEPKH 10 JAHHOMY ITYHKTY HAcCTOSIIEH METOJUKH CYNTATh MOJIOKHTEIIBHBIMA,

eciu 118 BceX MK BBITOMHSIOTCA YCIIOBHS |ym<| <05%.

7 O®OPMJIEHUE PE3YJIbTATOB IIOBEPKH

7.1 Tlpx TOJIOKHTENBHBIX PE3yJbTaTaX IMOBEPKH OGOPMIAETCS CBHACTEIRCTBO O IIOBEPKE
cornacHo mpukaza Munnpomropra Poccun ot 02.07.2015 Nel815 «O6 yTBepXIeHHH mOpsAIKa
[pPOBEIEHUS TOBEPKH CpPEICTB H3MEpeHHH, TpeOoBaHMA K 3HAKy IIOBEPKM M  COJECPIKaHHIO
CBHIIETENLCTBA O IOBEPKE». 3HAK MMOBEPKH HAHOCHTCS Ha CBHAETENHCTBO O MoBepke. K cBUAETENRCTBY



NPUIATAIOTCS TIPOTOKOJNBI (NpUIIOXKeHHEe A) ¢ pesylabTaTaMH IIOBEPKHM IO BCEM HM3MEPUTCIbHBIM
KaHanaMm.

7.2 Tlpu OTpHUUATENBHBIX PE3YNbTaTax IMOBEPKH KOMIUIEKCA CBHIACTENHCTBO O mpeapLIymeH
IIOBEpKE AHHYJIMPYETCH W BBITHCHIBACTCS M3BEIICHHE O HEMPHIOAHOCTH K NPMMEHCHHIO COTJIACHO
npukasa Munnpomropra Poccrn ot 02.07.2015 Nel815.
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