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Hacrosias metoanka nosepku npeHasHaveHa Juis POBEIEHHS TOBEPKH KOHIIEHTPATO-
poB naunelx DC450 (nanee — koHUEHTpATOD).

Merozika ycTaHaBIMBaeT 00beM, yCIOBHS HCIIBITAHAMN, METO/IBI M CPEACTBA SKCIIEPH-
MEHTAJIbHOTO HCCIEA0BAHUS METPOJIOFHYECKHX XapPAKTEPUCTHK KOHLEHTPATOPA M OPALOK
0(QOPMIICHHS PE3yJIbTATOB IIOBEPKH.

Hurepsan Mexay nosepkamu — 12 ser.

2 OIIEPAIIMHU ITOBEPKH
2.1 Tlpu npoBeneHHH MOBEPKH JODKHBI ObITh BBIMOJIHEHBI OMIEPALIMH B 06BEME H IOPSIIKE
B COOTBETCTBHHM ¢ Tabnuueit 1.
2.2 Buumannue! Ilosepka He IPOBOAUTCA IOCHE PACKOHCEPBALIMH, €CJIH BPEMS XPaHEHHS
KOHUEHTpaTOpa HE NMPEBLICHIIO HHTEPBAJI MEXY NIOBEPKAMH.
Tabsnua 1- Onepannu nosepku

Homep O6s3aTenbHOCTD NPOBEAECHHS
IIyHKTa OIlepalyu MpH:
METOLHKH BBIIIYCKE H3
/m HanmenoBanne onepauun IIPOM3BOJCTBA, | NEPUOAUYECKON
TI0CJIE PEMOHTA, TIOBEpKE
XpaHeHHs
yKa3aHHe O BHINOJIHEHHH
Brewnuit ocMoTp 6.1 Ja Ja
OmnpoboBanue 6.2 Ja it}
IIpoBepka HIEHTHUKALHMOHHBIX JaHHBIX 6.3 a na
IpOrpaMMHOro obecreveH s )
IIpoBepka MOrpeIHOCTH H3MEPEHHS JJIEK- 6.5 1 na
TPHYECKOH S9HEPTHH U MOIIHOCTH
IIpoBepka abCOMOTHON MOrPEIIHOCTH TIPH
H3MEPEHHH BPEMEHH 6.4 na na
OdopmieHne pe3yabTaToB MOBEPKH
7 Ja na

2.3 Ilpu mosTy4eHHH OTPHIATENIBHOTO pe3ybTaTa B IPOLEcce BBIIOIHEHUS 1000 U3 ore-
paluii MOBEpKH KOHLEHTPATOP NPU3HAIOT HEIPUTOJHBIM H €r0 MOBEPKY IPEKPAILAIOT.

2.4 Ilocsnie ycTpaHeHHs HEAOCTATKOB, BBI3BABLUMX OTPHLATENBHEIN PE3yTbTAT IOBEPKH,
KOHIIEHTPATOp BHOBB NIPEACTABNAIOT Ha IIOBEPKY.

2.5 lomyckaeTcs BRIOOpOYHAs EPBUYHAs OBEPKA KOHLEHTpaTopoB. I1Ipu 3ToM 06bem
BBIOODKH M3MEPHTENEH U3 IapTHH, [I0ABEPraeMbIX IEPBUYHON MOBEPKE, ONPENEIISETCS B COOTBET-
crBiH ¢ 'OCT 24660-81 «CraTiHCTHUECKHH IPHEMOYHBIN KOHTPOJIb 10 albTEPHATHBHOMY IIPH-
3HaKy Ha OCHOBE 9KOHOMHYECKHX II0KAa3aTelIei».

2.6 lomyckaeTcs NpoBeNeHHE IEPHOAMIECKOM MOBEPKH KOHIEHTPATOPOB C MEHBLIMM
YHCIIOM BEJIMYHH M (WJIM) Ha MEHBILIEM YHCIIE KAHATIOB M3MEPEHHH, Ha OCHOBAHHH TIHCHMEHHOTO
3asaByieHHs Bianensia CH.

3 TPEBOBAHUS BE3OITACHOCTH

3.1 K mpoBeneHHIO MOBEPKH NOMYCKAOTCS JIALA, NPOLIEAIIHE MHCTPYKTAX I10 TEXHHKE
6e30MacHOCTH U BJIANEIOHE HABBIKAMH PaboThl Ha IEPCOHATBLHOM KoMIbloTepe (nanee - I1K).

3.2 Ilpu pabote ¢ H3MEPHTENBHBIMH NPHOOPAMH M BCIIOMOTATENHLHBIM 060DYIOBAHHEM
JOJDKHBI OBITH COO/IIOEHE! TPEOOBAaHUS GE30MaCHOCTH, OTOBOPEHHBIE B COOTBETCTBYIOLIUX TeX-
HHYECKHX ONHCAHUAX U HHCTPYKLMAX 110 3KCILTyaTalMi IPHMEHAEMBIX IPUOOPOB.

3.3 Bce pa6oTbl HEO6XOMMMO IIPOBOAMTE TOJNBKO HA HCTIPABHOM M IOBEPEHHOM 060Dy I0-
BaHHM U npubopax.



3.4 Kopmyca o6opynoBaHus ¥ MpUOOPOB, MOMIEKAIIME 3a3€MIICHHIO, JOJKHBI OBITh 3a-
3emiieHbl. [IpucoeqvHenre 3aXHMOB 3aIMTHOrO 3a3eMJICHHA K KOHTYPY 3a3eMJICHHS IOJKHO
IPOU3BOJMTBCS PAHEE IPYTUX COCTUHEHHH, a OTCOSIUHEHHE — MOCIIE BCEX OTCOCAUHEHUH.

3.5 [Ilpu nposeneHuu paboT no/nkHB! BEIMOJHATECS “TIPABUIIA I10 OXPAHE TPYJIA
[TPU SKCIUIYATALIMU DJIEKTPOYCTAHOBOK".

4 CPEACTBA IIOBEPKHA

4.1 Ilpu npoBeJCHUH NOBEPKH TODKHBI IPUMEHATECS CPEACTBA, YKa3aHHEIE B TabuIle 2.

Tabmmua 2 — Cpencrsa nosepku

Ne | HanmeHOBaHuUe cpencTBa MOBEPKH Merposoruyeckue XxapakTepHCTHKH
n/n

| ((:;e}?qf(?l%ga;(igg;m SRS 121.3 Jluanasonsl Toka 1 Hanpsbkerus: 30 ... 480 B,

1 MA ... 120 A, kiacc TounoctH 0,05

[Ipenensl nomyckaeMo# MOTPELTHOCTH MPUBA3KH ITe-
9 Pamnouacsrt MHUP-01 pezHero ppoHTa BEIXOAHOTO UMITYJIbCA (KOHTAKT |
(I".P. Ne 27008-04) coeqruuTens “RS232”) k mkane KoopaIMHHPOBaH-
Horo BpemeHu UTC coctaBisior + 1 MKc

CepBep TOYHOrO BpeMEHH
3 | ntpl.vnniiftri.ru
(npu Hanuuuyu goctyna B MHTEpHET)

[TorperHocTs CHHXPOHU3AIMH BpeMEHH, He Gollee
0,1¢c

4.2 [lomyckaeTcs NpiMEHEHHE CPE/ICTB MIOBEPKH, OTIHYHBIX OT YKa3aHHbIX B Tabmuue 2,
€CIIM OHH MMEIOT METPOJIOTHYECKUE XaPaKTEPHCTHKU HE XYKe TpeOyeMBbIX.
ITpu npoBeseHyy NEPBUYHOM TOBEPKH B Ka4eCTBE CYETUHKA SIIEKTPUUECKOM SHEPIHH C udpo-
BBIM HHTepdeiicom (nanee - CLI) nomyckaetcst npumenenne CLIU, moamepkuBaeMoro KOHIEH-
TPaTOPOM H 00ECTIECYMBAIOLIETO H3MEPEHHE U Tepeaady Mo UHTepheiCy H3MepSEMBIX BEIHUMH:
3JIEKTPUYECKON SHEPIUH U MOILIHOCTH. DTAJIOHHBIH CUETYHK PEKOMEHLYETCS HCIOIB30BATh C
npeobpasosarenamu undpossix HHTEpdencos Landis+Gyr PPM (plc - RS485).

4.3 Cuerymk [OMKEH COJNEPXKATh NAHHBIE U3MEDEHHBIX BenuuuH. Ilepen mposemeHHeM
TNIOBEPKH [OJDKHBI OBITH ONPENENEHB! KOHPHUTYpaliOHHBIE TApaMeTPhl MHTepdeiica CYeTIHKA: THIT
CYETYHKa, afpec (HOCHTH(HUKATOP), CKOPOCTH 0OMEHa 110 WHTepdeicy, Maposh [ YTCHHS JaH-
HBIX.

4.4 Ilpu mpoBeneHNH NEPHOANYECKO MOBepKH B kadecte CLIU JOIMYCKAETCS UCIOJIB30-
BaTh CUCTYMKH, MIOAK/IIOUCHHbBIE K KOHIIEHTPATOPY B COOTBETCTBHH CO CXEMOH 0OBEKTA, Ha KOTO-
POM YCTaHOBJICH KOHLEHTPATOP.

4.5 Ha xomneioTepe, HCMONBE3YEMOM IIPH NOBEPKE, JOJKHBI OBITH YCTAHOBJICHSL:

- onepauroHHas cucreMa Windows® 7 SP1;

- Mozilla Firefox, Ms internet explorer 11s moak/Ir0ueHus no web — uHTEpdeicCy;

- CIeuManpHoe NporpaMmHoe obecnedenne MAP110 (Landis+Gyr).

4.6 Tlpy BBINONHEHUU NEHCTBHH IO IPOBEPKE BCTPOEHHBIX YaCOB KOHLEHTPATOpa HE0GXO-
AMMO COCIMHEHHE KOMIIBIOTEPA, HCIIOJIB3YEMOTO TIPU MOBEPKE, C CeThIO MIHTEpHET.




SYCJIOBUS ITIOBEPKH

5.1 K npoBeneHuo MOBEpKH JOMyCKAIOTCS JIMLA, ATTECTOBAHHBIE B KA4eCTBE MOBEPUTE-
JIeH B YCTAHOBJICHHOM MOPSAZKE.

5.2 Ilpu npoBeneHHH MOBEPKH JOIKHBI COBIIIOAATECS CIIEAYIONIHE YCIOBHSL:

- TEMIIEpaTypa OKPY>KaroLIero Bo3ayxa, °C: 20+ 5;
- OTHOCHTEJIbHAS BIAXHOCTh BO31yXa, % 30 - 80;
- atmocepHoe naBnenue, k[1a (MM.pT.CcT) 84 - 106 (630 - 795)
- HanpsKEHME MUTAIOMEH CEeTH MEPEMEHHOro TOKa
yactoroit 50 ['u, B 230 £ 10%

Ipu nepuoauyeckol moBepke Ha MECTE IKCITYaTallMHU JOMYCKAETCS MPOBOAUTD I10-
BEPKY B pabOUMX yCIOBHMAX KCILTyaTAllMH KOHLEHTPATOP, €CIM IIPH 3TOM COBITIONAI0TCS YCIOBUS
NPHMEHEHHS CPEICTB MOBEPKH.

6110OAI'OTOBKA K ITOBEPKE

Ilepen npoBeneHreM MOBEPKH HEOGXOAMMO BBIONHHUTE CJIEAYIONIHE ONEPALIHH.

6.1 BeinepxaTh KOHLEHTPATOp B HOPMAIBHBIX YCJIOBHSAX He MeHee | u.

6.2 CpencTsa H3MepeHHH, KOTOPbIE MOIEKAT 3a3eMICHHIO, HOJDKHBI GBITh HANEXKHO 333€M-
nensl. TloncoemHeHNe 3a)XXKMMOB 3alUTHOTO 3a3€MJIEHHS K KOHTYDY 3a3eMJICHUS OJDKHO TIPOU3BO-
AHUTHCA paHee IPYTUX COCIUHEHHUH, 8 OTCOeIMHEHHE — IIOCIIE BCEX OTKITIOYEHHI.

6.3 TloAKITIOUHTE KOHIIEHTPATOP M CPEACTBA IOBEPKH K CETH MEPEMEHHOTO TOKA, BKJIIOYHTS
M JlaTh UM MPOTPETLCA B TEYEHHE BPEMEHH, YKa3aHHOTO B SKCILTyaTALMOHHON JOKYMEHTAllMH Ha
HHX.

6.4 IIponsBecTd HacTpoliKy KOHLEHTpAaTop no web — HHTEpdEHCY B COOTBETCTBHH C pyKo-
BOICTBOM I10 3KCILTyaTallMH.

7 ITPOBEJEHUE ITOBEPKH

7.1 BuemHwuii ocMoTp
7.1.1 Ilpu BHEIUHEM OCMOTpE MPOBEPSIOT KOMILIEKTHOCT, MAPKHPOBKY, HATHMYHE CXEMbI
MOAKTIOYCHH S KOHUCHTPATOPA, OTMETKH O IIPHEMKE OTIENOM TEXHHIECKOT0 KOHTPOJIS HITH O BbI-

ITOJTHCHHUH PEerIIaMEHTHEBIX pa60T, a TaKX€ COOTBCTCTBUE BHELIHEIO BUA KOHICHTpaTopa Tp€60-
BaHHUSM 3KCIITyaTallHOHHBIX AOKYMCHTOB.

7.1.2 Ha xopryce KOHUEHTPATOPa JOJKHBI GBITH MECTA VIS IIIOMO, BCe KpETsIIHUe BUHTBI
JOJKHBI OBITH B HANMYKH, pe3bba BUHTOB JOMKHA OBITh HCIIPABHA, @ MEXAHMYECKHE HTEMEHTDI
XOPOIIO 3aKPETJICHBI.

7.2 OnpoboBanue

7.2.1 BKTIOYHTE NepcOHaBHBIN KOMIBIOTED (faJiee — [IK). ITonare Ha xoHUEHTpaTOp MH-
TaHHue. IIpoKOHTPONMPOBATE BKITIOYEHHE HHANKATOPOB Ha MEpeAHEH NaHeu KOHLIEHTpaTopa.

7.2.2 B COOTBETCTBHM B PyKOBOACTBOM T10 3KCILITyaTALUK IPOBECTH HACTPOHKY MOPTOB Ha
KOMIIBIOTEPE, 4TO Dbl 06ECNIEUNTh NOAKIIOYCHHE KOHLEHTpaTopa K [TK.

7.2.3 Tlocne ycranosnenus pabodero pexuma KOHUEHTPATOp (HE MeHee |MHUHYTHI), Ipo-
KOHTPOJIMPOBATE BKIIOYCHUE E€AMHHYHOTO MHIMKATOpa paboThl IpoOLEccopa ¢ MapKMpPOBKOI

"ON", sanyctuts Ha [1K Bpaysep (nanpumep: Mozilla Firefox, Ms internet explorer u T.1.) ms
MOAKIIIOYEHHIO K KOHIEHTPATopy 1Mo web — unTepdeiicy.



7.2.4  IlpoBepuTh xypHaT cOOBITUH U HACTPOMKH CBA3H B COOTBETCTBHU C PYKOBOACTBOM
TI0 3KCITyaTalluy.

7.3 Hoarsep:xaeHHe cOOTBETCTBHS NMPOrPAMMHOI0 0GecrieueHHsI CPEACTBA H3Mepe-
HHA

7.3.1 WneaTudukanys NporpaMMHOro obecredeHus KOHLEHTPATOpP MPOM3BOAMTCS 110
web- HHTepdeliCy MyTeM YTeHHS COOTBETCTBYIOLIEH HHGOPMAILMU U3 KOHLeHTpaTopa. [ludpossie
HJEHTH(QHKATOPbI IPOrPAMMHOr0 0eciieueH s KOHIIEHTPaTopa IPUBEAEHB! B OIACAHHH THIIA.

7.3.2 TToaxIFOUMTBCS C MOMOLIBIO MEPCOHATBHOrO KOMIbIOTEPa K Beb-uHTepdeiicy KOH-
LIEHTPaTopa B COOTBETCTBUU ¢ PYKOBOACTBOM IO 3KCILTyaTal[HH.

7.3.3 Tlepeiitu Ha 3aknanky “MAIN/SOFTWARE UPDATE/Version history”. Cuurars
HHGOPMAIHIO C KOHLIEHTpaTopa.

7.3.4 Pe3ynbTar NMOATBEPXKIEHUS COOTBETCTBUS NPOTPAMMHOIO OOECIeYeHHs CYMTAETCs
TIOJIOXKUTENLHBIM, €CIIH HACHTU(DUKALMOHHbIE IaHHbIE TPOrPaMMHOr0 00€CIIeUeHHs CPpeCcTBA U3-
MEpEHHUSL:

- HAUMEHOBaHHUE NPOrpaMMHOro obecreyeHHUs,

- HIECHTH()UKALMOHHOE HAUMEHOBAHHE METPOIIOTHYECKOrO MOYJIS,

- HOMEp BEPCHH (UAECHTUDUKALMOHHBIH HOMEP) METPOJIOTHYECKOTO MOLYIS;

- MpOBOH HAEHTHYHUKATOP NPOrpaMMHOro obecredeHus (KOHTPOIbHAS CyMMa HCIIONHS-
€MOr0 KoJa);

- QITOPUTM BBIYHCIIEHHS LHPPOBOro UieHTH(PUKATOpa IPOrPAMMHOTO O0ECIICUEHHUS;

COOTBETCTBYIOT MACHTH()HKALMOHHBIM JIaHHEBIM, TIPHBEICHHEIM B OINIMCAHHE THIIA HA KOH-
LIEHTpaTop.

7.4  Onpenenenne OTHOCHTENLHON MOTPEIIHOCTH H3MEPEHHS HJIEKTPHIECKOi JHep-
TMH U MOIHOCTH

7.4.1 TloAKIIOYATHCS C TMOMOIIBIO NIEPCOHANBHOTO KOMIIBIOTEpPA K BeO-MHTEphEHcy KOH-
LICHTpaTopa B COOTBETCTBUHU C PYKOBOICTBOM MO 3KCILTyaTallMH.

7.4.2 BBINOIHUTL YTEHHE KOMMEPYECKHX A@HHBIX KOHIEHTPATOP MO BCEM HACTPOCHHBIM
KaHa1aM M3MEpeHHH. BBINONTHUTE 3KCIOPT CYMTAHHBIX J@HHBIX M3 KOHLEHTpaTopa B (aitn1 sKkc-
nopra (XLS).

7.4.3  C noMouiso HEMOCPEACTBEHHOTO IOCTYIA K TaHHBIM YYETA CUETYHKOB (C TIOMOLIBIO
nporpammel MAP110 u onTtuyeckoro nopra) cuuTath COOTBETCTBYIOLIME JAHHBIE YUETa (TO €CTh
TEX XK€ TUIIOB C TEMH )X HHTEpBajaMH) C MOAKIIOYEHHBIX CYETUHKOB H COXPaHHTh HX B (aiin
skcnopra (XLS).

KOHLEHTPATOP CYMTAETCSA YCIEUIHO BBLIEPXKABLIUM IOBEPKY, €CIIH Ul KAXKIAOH U3-
MepsieMOH BEIUYUHBL (JIEKTPOIHEPIUsl AKTHBHAs MOTpeGIieHHAsA/OTIYEHHAs; IEKTPOIHEPTHUs
PeaKTUBHas TNOTPEOJIEHHAS/OTIYIIEHHAs; MOLIHOCTh AaKTHBHAs [OTpe6IeHHas/OTIyIeHHas,
MOIIHOCTb PEaKTUBHAs NMOTPEONCHHAA/OTIYIIEHHAs) AaHHble, CUMTAHHBIE M3 KOHIEHTpATopa,
JAQHHBIE, CYNTAHHBIE HEMOCPEACTBEHHO CO CUETYHKA OTJIMYAIOTCS He Oosiee yeM Ha =1 Miaumiero
paspsija.



7.5 Onpeaenenne aGcoIOTHON NOrPEMIHOCTH H3MEPEHHS BPEMEHH

7.5.1 Omnpenenenre abCOMIOTHON MOrPEITHOCTH YaCOB HEOOXOAMMO BBIOIHATE B ClIe-
LYIOLIEHR NOC/IEX0OBATEILHOCTH.

7.5.2 Tlonars Ha KOHIIEHTPATOP HANPSKEHHE UTAHHUS M HOXKIATHCS YCTaHOBIIEHHS pabo-
4ero pexxuma KOHIEHTpaTop.

7.5.3 BBINOIHUTH CHHXPOHM3ALMIO YaCOB KOMITbIOTepa ¢ pagrodacamu MUP-01 wiu cep-
BEpoM TouHoro BpeMenu ntpl.vniiftri.ru (npu vanuauu noctyna B Unteprer).

7.5.4 Ilpou3BecTH CUMTBIBAHHE BPEMEHH KOHIIEHTpaTOpa o web-untepdeiicy.

7.5.5 BeraucnuThb norpeusocts Bpemenn Aty , ¢, mo popmyie:

a4 = Txanuenmpamap -Tr , (6-1)
rae TT — BpEMA KOMHBIOTepa,

Tyonyenmpamop — BPEMSI, CUNTAHHOE U3 KOHIIEHTPATOP.

7.5.6 Ilo ucreuennn nHTEpBana BpeMeHu 48 4acos + 10 MHHYT BHOBB BBITIOJHHTH CHH-

XPOHH3ALHMIO YACOB KOMIIBIOTEPA KaK B 11. 7.5.3 ¥ IPOU3BECTH CUHTHIBAHHE BPEMEHH B KOHIIEH-
Tparope.

7.5.7 BeraucnuTh norpemsocts Bpemenn Aty , ¢, 10 hopmyne

4t;=T Konyenmpamop — TIr, 6.2)

rne Ty — BpEeMsl KOMITBIOTEDA,

Tonuenmpamop ~ — BPEMSI, CANTAHHOE M3 KOHIEHTPATOPA.
7.5.8 Beranciuth abCOMIOTHYIO MOrPelIHOCTE yacoB A7, Konuenmpamop> C, 110 GopMyIIE:
4 Tkonuenmpamop =41, - At (6.3)

KOHIIEHTPAaTOp CYMTACTCs BBIIEPKABIIMM IIPOBEPKY, €CIIH BEIYMCIEHHOE N0 GopMyiie 6.3
3HAUeHHE He MpEBBIAET *+ | ¢, KOTOPOE COOTBETCTBYET 3HAYEHHIO abCONIOTHOM MOTPENIHOCTH
TIpH U3MEPEHUH BPEMEHH B HODMAIBHBIX YCIOBHUSX He Golee +0,5 ¢/cyTKu.



8 O®OPMJIEHHUE PE3YJIbTATOB ITOBEPKH

8.1 Ilpu nonoKUTEIBHBIX Pe3y/IbTaTax MOBEPKH MOBEPEHHbII KOHIIEHTpATOp IIoMOupyer-
Csl ¢ HAHECCHHEM ITOBEPHTENBHOTO K/ICHMAa, @ B IACMOPT BHOCHTCSH 3allMCh O NOBEPKE, 3aBEpeHHas
MO/UTHCBIO IIOBEPHTEI C HAHECEHHUEM KJleiiMa.

8.2 B ciyuae oTpHUATENBHOIO pe3y/bTaTa MEPBUYHON MOBEPKH KOHIIEHTPATOp BO3Bpallia-
CTCS H3TOTOBUTEIIIO /LISl YCTPAHEHNUS Je(PEKTOB, MOCTIE HEero MOUIKHT MOBTOPHOI OBEpKe.

8.3 Ilpu oTpHuATEIbHBIX Pe3yabTaTaX NEPHOANYECKON MOBEPKH KOHIIEHTPATOP M3BIMAETCH
W3 OOpaIlleHHs, B €r0 NacnopTe MPOH3BOAUTCA 3AMKCH O HENPHTOJHOCTH K IKCILTYaTAIAH, a Kieii-
MO NpeabLUIyIIeH noBepku racurcs. Ha koHnenTparop BeinuchiBaeTcs «M3BeleHne 0 HEMPHIOIHO-
cTH» cornacHo [Ipukasy Nel815 or 02.07.15 ¢ yka3anuem npHuHHBL

Hauanbuuk naGoparopuu
OI'VIT « BHUHUMC» ___B.B. Houxos

I'naBa Mockosckoro IlpeacraBurenscTsa

O6mectsa "JIanmuc+up AI™ (Ilseiiunapus) B.J1. Bacunnes




