®EJEPAJIBHOE TOCYIAPCTBEHHOE BIO/UKETHOE YYPEX/JIEHHE
«BCEPOCCHUMCKHHN HAYYHO-UCCJEJOBATE/ILCKHUH HHCTUTYT
METPOJIOTHYECKOHU CJIYXKBbD»
(PIr'BY «BHUHUMC»)

COI'JIACOBAHO

3amecTHTENb JUPEKTOpa

Ny
(

ARAT
« (5‘;:}71,‘.‘ EHT

}13BOJICTBEHHOH METPOJIOTHH

A.E. Konomun

« 77 202-E

Tocynapcersennas cucrema obecneuenns exuncTBa H3MepeHH#H
MO/ YJIA U3MEPUTEJIbHBIE MHOI'O®YHKIIHOHAJIbHBIE
TOPAZ TM PM7-Pr

MeToaHKa NOBEPKH

MII 201-066-2021

r. Mocksa, 202«‘é T



1 OBIIME ITOJTOKEHUA

HacTosmas METOAHKa IOBEpKH (hanee mo TEKCTYy — METOAHKA) MPEelyCMATpHBACT METO/BI H
CpeicTBA NPOBEJEHHS [EPBHYHON M  [EPHOJAHYECKOH  IOBEPKH MOJyJIedl  H3MEPHTEIbHBIX
muorodyrkmmonansasix TOPAZ TM PM7-Pr (manee - MOJyIH), M3rOTaB/IMBACMBIX 000 «I[udnCu
Texunonoku», r. Mocksa.

Moznyns mpeaHa3sHaYeHbl I H3MEPEHHH HANPKCHHS, CHJIbI TOKA, JacTOThl, YIJIOB (a30BbIX
CIBHTOB, MOINHOCTH B TpeX(a3HbIX TPEXIPOBOJHBIX H YETHIPEXIPOBOIHEIX JICKTPHYCCKHX CETAX
IepeMEeHHOro ToKa ¢ HOMHHaIbHOW wacToToi 50 'y M3MepeHHH W KOHTPOJIS mokasarejiell KayecTsa
snexTpryeckoi snepruu (IIK3) B coorsercteum ¢ TOCT P 8.655-2009, T'OCT 30804.4.30-2013 (xnacc A),
T'OCT 30804.4.7-2013 (xnacc I), TOCT 33073-2014, TOCT P 51317.4.15-2012; u3MepeHnil aKkTHBHOH H
PEAKTHBHOMN 3JIEKTPHYECKOH JHEPrHH, Nepeiain H3MEPEHHBIX NapaMeTpoB Mo undpoBsiM HHTEpdEHCaM
RS-485 u Ethernet, USB.

MoyH cOOTBETCTBYIOT: (TIPH HAIMYHH B MOJYJISX COOTBETCTBYIOIIAX KaHAIOB H3MEpEHHH )

-TOCT 85512013 «locymapcTBeHHas cucTeMa OOECICUEHHS €MHCTBA  HM3MEPEHHMI.
TocynapcTBeHHAs MOBEpOYHAs CXeMa JUls CPEACTB  H3MEPeHHH 9NIEKTPHYECKOH MOIMHOCTH H
3JIeKTPHYECKOl SHEPTHH B WANa3oHe 9acToT oT 1 110 2500 I'my», moATBepXkKAaroNIas MPOCISKHBAEMOCTD K
rocyapcTBeHHOMY nepBruaHOMY dTanony (I9T) I'9T153-2012;

-TOCT P 8.767-2011 «TocyaapcTBeHHAs IOBEPOYHAs CXEMa Ui CPEJCTB H3MEPEHHH CHIIbI
TIEPEMEHHOTO JNIEKTPHYECKOro TOKa OT 1-10® mo 100 A B mmMamazoHe 4acTOT OT 1-10" mo 1-10° I'my,
MOATBEepIKIarommas npociuexnBaeMocts k FT88-2014;

-Ilpukasy Poccrampapra or 03.09.2021 Ne 1942 «O6 yTBepkICHHH [ocyapcTBEeHHOM
TIOBEPOYHO# CXEMBI JUIsi CPEACTB M3MEPEHHH IEPEMEHHOr0 JJIEKTPHYECKOro HANpsKCHHA 10 1000 B B
qmanasone gactor ot 1-107 g0 2:10° Ty, noarsepxkmaiomas npocnexusaeMocts k ['OT 27-2009 u
I'DT 89-2008;

- [pukasy Poccranaapta ot 30.12.2019 Ne 3457 «O6 yTBepikIeHHA rOCY1apCTBEHHOM MIOBEPOYHOMI
CXEeMbl JUISl CPECTB H3MEPEHHH MOCTOSHHOTO 3/EKTPHYECKOr0 HANPSXKEHUA M MEKTPOABHKYIICH CHIIBDY,
noaTeepxaaomas npocaexusaemocts kK 9T 13-2001;

- INpukasy Poccranpapra ot 31.07.2018 Ne 1621 «O6 yrBepKIeHHH roCy/lapCTBEHHOMH MOBEPOIHOH

CXeMBl JUIA CpEeACTB M3MEPEHHil BPEMEHM H 4YacTOThI», NOATBEPHKAAIONIAA MPOC/ICKHBACMOCTE K
I'ST 1-2018.

2 TIEPEYEHB OIEPAIMI IOBEPKH CPEJICTBA H3MEPEHM

2.1 Ipx npOBe/ICHHH IOBEPKY BBIIOJHAIOTCS ONEPAIHH, YKa3aHHbIe B TaOIHIIE 1.
Tabnuua 1 - Onepaiuu NOBEPKH

OO6s13aTeTEHOCTD BHINOTHEHHS
Howmep onepaLuy pu
HanmeHOBaHHE ONEpaLdH MyHKTa - N
I gE— NIepBHYHOMH TIEPHOIHYECKOR
noBepKe NOBEpKe
1 2 3 4
BuemHuit 0cMOTP 7 Ha Ja
[TpoBepka HAEHTH(QHKAIHH IPOrPaMMHOTO
obecneyeHus 2 Aa fla
Omnpe/ieieHie OCHOBHOH OTHOCHTE/ILHOM MOTPEITHOCTH 10.1" a i
HW3MEPEHUH aKTHBHON M PEAKTHBHON SHEPrHA ’




[Iponomkerue Tabauii |

1 2 3 4

OnpezneneHue OCHOBHOH OTHOCHTEJIBHOH MOTPEIHOCTH 102V a Na
[M3MEPEHHI HANPsDKEHHs IOCTOSIHHOT'O TOKa

Onpe,uenefme OCHOBHOW OTHOCHTEJIbHOH IOTPEITHOCTH 103" Ta Na
M3MEpPEHHH HANPHKEHUA IEPEMEHHOr0 TOKa

Onpenenefrne OCHOBHO# OTHOCHTEIBHON MOTPEITHOCTH 10.4Y la Na

3MEPEHHH CHJIBI IEPEMEHHOIO TOKA

Onpenenenne abCOMOTHOMH NOrPEIHOCTH H3MEPECHHH 1050 Jla a
MaCTOTHI IEPEMEHHOIO TOKa

Omnpenenenne NorpeHOCTed H3MEPEHH MOKa3aTeNeH 10.6" Ta Na

KayecTBa ekTpuueckoii suepruu (1K)
OnpeeneHne NOrpeIIHOCTEH H3MEPEHUI
XapaKTEPUCTHK MPOBAJIOB, IEPEHANPIKCHHH H 10.6.4" Ja Ja
npepbIBaHUH HANPHKCHHH

Onpenenenne abCOMOTHOMH NOTPENIHOCTH BCTPOEHHAIX

YacoB 10 8 Jla
Onpeznenenne nomyckaeMoii abCoIOTHOM Horpemnocm[ 10.8 Jla la
BCTPOCHHBIX4AcOB

OdopmieHHe pe3ynbTaTOB IOBEPKH 12 Ja Ja
[Ipumedanue:

1) onepauuu MoBepKH HEOOXOJUMO BHIIOIHATEL NPH HATHYHUH B MOJYJISAX COOTBETCTBYIOLUINX KaHAIOB
u3MepeHHil. [Ipy OTCYTCTBHH KAaHAIOB H3MEPEHHI ONepalliy He BHINOIHAIOTCS.

2.2 [py ToJTyYeHHH OTPHIATENHHOTO pe3ylibTaTa B MpoIecce BBIMONHEHHs MOoO0H W3 onepanmii

TMOBEPKH MOIY/IH MpPH3HAIOT HENPHrOAHBIM M MX MOBEPKy mpekpamaior. PesynbraTel odopmisiioT B
COOTBETCTBHH C II. 9 HACTOAIIEH METOTHKH.

3 TPEBOBAHMUS K YCJIOBUSIM ITPOBE/IEHHUS IIOBEPKH

3.1 Ilpu nmpoBeieHHH NOBEPKH AOJDKHBI OBITH COOIIOAEHBI CIIEYIOINHE YCIOBH:
- TeMIeparypa okpykatomero Bo3ayxa, °C 20+5
- OTHOCHTE/IbHASA BJIKHOCTH OKpYXKakomiero Bo3ayxa, % ot 30 go 80

4 TPEBOBAHUS K CIIEHUAJTUCTAM, OCYHIECTBJISAIOIIUM IIOBEPKY

4.1 K mpoBe/icHHIO TMOBEPKH OMYCKAKOTCS MOBEPUTENH H3 HYHC/IA COTPYAHMKOB OpraHH3allHi,
AKKpeIMTOBAHHBIX HA IPaBO IPOBEIECHHS NOBEPKH B COOTBETCTBHH C JCHCTBYIOIIMM 3aKOHOATE/ILCTBOM
P®, uzyunBime HaCTOANIYIO METOAMKY ITOBEPKH, PYKOBOJICTBO IO 3KCIUTyaTallHH Ha IOBEPAEMOE CPEJICTBO
M3MEpPeHHH W HMEIOLIHe CTaXK paboTH IO JaHHOMY BHIy H3MEpeHHH He MeHee 1 roja.

5 METPOJIOTHYECKHUE U TEXHUYECKHUE TPEBOBAHHUA K CPEJACTBAM
INOBEPKH

5.1 Ilpu mpoBeeHHH NOBEPKH MOAYJIEH JO/DKHBI IMPHMEHATHCH OCHOBHBIE CPENCTBA IOBEPKH
(3TanoHsl), ykazaHHsle B Tabmuie 2.

5.2 llna onpezeneHus YCIOBHH MPOBEJCHHS IOBEPKH HCIIOJIB3YIOT BCIIOMOraTelbHbBIE CpeACTBa
NOBEPKH, YKa3aHHbIE B TabnuLe 3.

5.3 Jlomyckaercss TpHMEHEHHe He TPHBEASHHBIX B Tabimmax 2 W 3 CpeICTB MOBEpPKH, HO
0BecrneyHBAIONINX ONpEIEICHHE METPONOTHYECKHX XapaKTEPHCTHK NMOBEPACMBIX MOJYJECH M YCJIOBHH
NPOBEICHHS IOBEPKH ¢ TpeOyeMoii TOYHOCTHIO.

5.4 Bce mnpHMeHseMble CpEICTBA IIOBEPKH MODKHBEI OBITh TOBEpPeHBI (arTeCTOBaHLI) B



YCTaHOBJICHHOM MOPS/IKE H HMETh JCHCTBYIOIINE CBHAETENBCTBA O MIOBEPKE (aTTECTALIMH).

Tabmuua 2 - OcHOBHBIE CpPECTBA IOBEPKH

Homep nynkra HanmenoBanue u Tin (ycnoBHOe 00603Ha4eHHe), 0003HAUYSCHHE HOPMATHBHOTO
METOAMKH JOKYMEHTA, PErTaMEHTHPYIOMIEr0 TEXHUYECKHe TpeOOBaHu, H (HIIH)
TIOBEPKH METPOJIOTHYECKHE ¥ OCHOBHBIE TEXHHYECKHE XapaKTEPHCTHKH CPEICTBA IIOBEPKH
Cucrema nosepounas nepesocHas PTS 3.3C (perucrpaunoHHbIil HOMED B
10.1, 10.3 — 10.5 |®enepanrsuom uHpopManrornsoM dorzie 60751-15)
Kanubparop Maorodynkuuonansasiii Fluke 5522A (peructpauvoHHEIi HOMEp B
10.2
@enepanbHOM HHpOpManHOHHOM doHze 51160-12)
Kamubparop Pecypc-K2M (perucrpaunonssiit Homep B ®enepaisHom
10.6
nHbopManHoHHOM donne 31319-12).
YeTporcTBO cHHXpoHH3anuy BpeMeHd TOPAZ Metpornom PTS (peructpanuonHslit
10.7-10.8
HOMep B DenepansHOM HHPOpManoHHOM doHae 72378-18)
IIprmedanne - OCHOBHBIE METPOJIOTHYECKHE H TEXHHUECKHE XapaKTEPHCTHKH IIPUMEHSAEMBIX CPEJICTB

HSMCPGHHI‘:I YTBEPIKACHHOIO THIIA IIPHBEICHEI B OIMHCAHUAX THIIA, HOCTYIIHBIX MO CCBIIKE!

https://fgis.gost.ru/fundmetrology/registry/4

Tabmua 3 - BecnoMmorareibHbIe CpejicTBa IIOBEPKH

Homep nynkTa

Haumenopanue u tin (ycinoBHoe 0603HaueHHe), 0003HaYeHHE HOPMATHBHOTO

METO/IMKH JOKYMEHTa, perlIaMeHTHPYIOIEro TeXHUYecKHe TpeboBaHus, U (WIH)
MIOBEPKH METPOJIOTHYECKHE H OCHOBHEIE TEXHHYECKHE XapaKTEPUCTHKH CPEICTBA MIOBEPKH
31 [IpuGop xomOuHMpoBaHHbIH Testo 622 (perucTpanuoHHEIH HoMep B @enepanbHoM
mHbopManonHOM donze 53505-13)
3.1 bapomerp-anepoun Mereoponornueckuit BAMM-1 (perscTpallHOHHBIH HOMED B

@enepansHoM HHDOpManoHHOM (done 5738-76)

IIpumedaHue - OCHOBHEIE METPOIIOTHYECKHE M TEXHHYECKHE XapaKTEPUCTHKH IIPUMEHSEMBIX CPEJICTB
M3MEPEHUH YTBEPXKACHHOTO THIIA TIPHBE/ICHEI B ONTMCAHMUSX THIIA, JOCTYIIHBIX 110 CCBHUIKE:
https://fgis.gost.ru/fundmetrology/registry/4

6 TPEBOBAHWUJ (YCJIOBHS) 11O OBECIIEYEHHIO BE3OIIACHOCTH

6.1 Ilomenienue

INPOBEJIEHUS IIOBEPKH

6e30MacHOCTH U NPOU3BOICTBEHHON CAHHTAPHH.

6.2 Ilpu npoBeneHHH MOBepKH MOy el HEOOXOAUMO COOMIONATE MPABHIIA TEXHUKH O€30MacHOCTH
TIPH 3KCILTyaTallHy 3IE€KTPOYCTaHOBOK M TpeOoBaHHus 0e30macHOCTH, ONPEAEICHHBIE B SKCIUTyaTAlIHOHHbBIX

NOKYMEHTAxX Ha I0BEPOYHYIO YCTAHOBKY H MOBEPAEMBIM MOIYIIb.

6.3 K paboTram no noBepke MOy ciielyeT OMyCKaTh NI, POIMISANIAX HHCTPYKTAK 110 TEXHHKE
0€3011aCHOCTH M MMEIONINX YAOCTOBEPEHHE O IIPOBepKe 3HaHHU. CleNHaICT, OCYIECTBIISIONINI TI0BEPKY

MOJyJIeH, IOJDKEH HMETh KBATHGHKAIMOHHYIO TPYIITY 110 3JIeKTPO0e30NacHOCTH He HIKE TPEThEH.

7 BHEIIHHI OCMOTP CPEJCTBA U3MEPEHUI

7.1 Tlpu pOBeICHUH BHEIIIHEr0 OCMOTpA MPOBEPSIETCS:
- KOMILJIEKTHOCTb MOZYJISi B COOTBETCTBHH C MACIIOPTOM;
- OTCYTCTBHE NOBPEKICHHH Ha pa3beMax;

- OTCYTCTBHE MEXaHHYECKHX HOBpC}K,HEHHﬁ Kopiryca, COEIHHHUTEIEHEIX 3JIEMEHTOB, HAPYIITAOIIHX

paboTy MOZYJIs HITH 3aTPYJHSIONIHX IOBEPKY.
7.2 Monynu, umeronue nedeKTsl, JaTbHeHIIelH IOBepKe He MOABEPraloTes.

Al [IpOBEACHHS IIOBEPKH [JOOIKHO COOTBETCTBOBATE IIpaBHIIaM TEXHHKH



8§ NOAIOTOBKA K MPOBEJIEHHUIO IIOBEPKH U OITPOBOBAHHUE CPE/ICTBA
W3MEPEHU

8.1 BriiepakaTh MOZynb NIPH TEMIEpaType, yKa3aHHOH B IyHKTe 3.1 HacTosmed METOOHWKH, B
TeueHue 30 MUHYT

8.2 CpencTea MOBEPKH, KOTOPHIE TOJIEXKAT 3a3eMJICHHIO, JO/KHBI OBITh HAJEKHO 3a3€MIICHEL
IToacoenHenne 3aKMMOB 3aIIUTHOTO 3a3€MJIEHHS K KOHTYpPY 3a3eMJICHHS JODKHO IPOU3BOJUTHECS paHee
APYTHX COEIMHEHHH, a OTCOEAMHEHHE - ITOCIIE BCEX OTKIIOYECHHH.

8.3 Ioaxmo9uTh CpeicTBA MMOBEPKH K CETH NEPEMEHHOr0 TOKa, BKIIOYHTH U IaTh UM IPOTPEThCS B
TEYEHHE BPEMEHH, YKa3aHHOTO B 3KCIUTyaTAallHOHHON JIOKYMEHTAIlH! Ha HUX.

8.4 [IpoBeputh ycnoBHs MOBEPKH MO MYHKTY 3.1 HacTosAmIeH METOIMKH.

9 TPOBEPKA IIPOTPAMMHOI'O OBECNIEYEHMS CPEJCTBA U3MEPEHMIA

9.1 J1ns npoBepku HASHTHOHKAIHOHHEIX JaHHBIX porpaMMHoro obecnievenus (110) Heobxoxmmo,
COTJIaCHO PYKOBOJCTBY IO 3KCIUTYaTalMH, MOAKIIOYUTE MOIYJb K MEPCOHAIBHOMY KOMIIBIOTEPY YeEpes3
koHconb (USB nopt) umn no cetu Ethernet.

9.2 Ilpn noAKIIOYEHHH MOIYJIA 4Yepe3 KoHcoinb B mporpamMe «Kondurypatop ycTpoiicTs
TeJIEMEXaHUKH)» YCTAHOBUTH COeIMHEeHHe ¢ MoayneM. Beibparh Bkianky « Texyniue 3Ha4eHUs» H HaXKaTh
KHOIKY «CYHTaTh TEKyIIHE 3HAUYCHHS»

9.3 B nmosBHBIIMMCSA OKHE CUHMTAaTh 3Ha4YeHHs ciexylommx mapamerpoB: «Bepcus [1O» u «Tun
YCTpOHCTBa».

9.4 Pesynerar mpoBepk cooTBeTcTBHA [10 cuHMTaeTCs NOJIOXKHTENBHBIM, €CIIH IOJTy4YeHHBIE
3HaYeHue mapameTpa « [Wm ycTpo#cTBa» COOTBETCTBYET THITy NMOBEPSEMOTO MOIyIs, Homep Bepcuu [10
COOTBETCTBYET JIaHHBIM IIPHBEICHHBIM B Tadmuuax 4 u 5.

Tabmuna 4 - Unentudukanuonusie JanHble BetpoerHoro [10

WUnenTuduKaiMoHHbIE TaHHEIE Moaudukanus MoayIs
(pH3HAKH) W E D Q. RDQ
MATEF TR PM7-M | PM7.ELDI8 | TopazPM7D |  pke.so
HanMeHoBanue [10
i e 3 v.1.0127 | v.1.024 | v.43.0.68 1.0.0.6
(npenTHduKaoHHE HOMep [10)
ITudporoii unentudukarop [10 OTCYTCTBYET | OTCYTCTBYET | OTCYTCTBYET | OTCYTCTBYET
WpenTudukanmnonHkle JaHHEIE Mopudukanus Moxyns
(npu3HaKu) RW R, RW, RD, RDQ LW
gﬁﬁ:ﬁ?ﬁ;ﬁﬁggoe mip.so analoge ras_launcher.so PM7-LW
Howmep Bepcun
(werTHbIKaEONHE Homep TI0) 1.0.0.2 1.0.0.2 1.0.1.5
Iludporoii upentuduxarop [10 OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET
Tabmuua 5 - Unentndukaunonnele fanHble BHemHero [10

WnenTHOHKaIHOHHbIE JaHHbIE (TIPH3HAKH) 3HageHue
WnentuduxanronHoe HanmeHoBanue 110 «TOPAZ HWCONFIG»
Howmep Bepcuu (upentudukanuonusiit Homep [10) He Huxke v. 1.1.032.
ITudposoit unenTHhHKaTop [10 -




10 ONIPEJAEJIEHUE METPOJIOTHYECKUX XAPAKTEPUCTHK CPEJCTBA U3MEPEHUI1

10.1 Onpeaenenne OcHOBHOH OTHOCHTEJbLHOH NMOrpemIHOCTH H3MEpPeHHHl AKTHBHOH H PeaKTHBHOH
IJHEPruu

Omnpenenenve OCHOBHOH OTHOCHTENBHOH NOTPEIIHOCTH H3MEPEHHH AKTHBHOH H PEaKTHBHOH
SHEPTHH TNPOBOJAT IIPH 3HAYEHHAX MapaMeTPOB BXOJHOTO CHTHAla, yKa3aHHBIX B Tabmumax 6-9, mpu
HCTIONB30BAHHH CHCTeME! oBepouHoif nepeHocHo# PTS 3.3C npu HOMHHANBHOM 3HAUY€HWH HaNpsOKEHHS
MOJIyJIEH.

Tabmuna 6 - 3HaueHus cHIBl TOKa, KO3(duIHEeHTa MONIHOCTH H NPEJENOB AOIMYCKAEMOH OCHOBHOM
OTHOCHTEIFHOM MOTPENIHOCTH H3MEPEHHH aKTHBHOM SHEPrHH IIPH CHMMETPHYHO#H MHOro(ha3HOH Harpyske

Koo grmment [Ipezens! ncmyckaeMoit OCHOBHOMH
3HayeHne CHIIBI TOKa 1 MOIIYJICfI MOIIIHOCTH NOrPEIIHOCTH, %
0,01 Luon< 1 < 0,05 Tuou 1 20,2
0,05 Tuow < I < Ivtaxe +0,2
0,02 Tion <1< 0,10 on 0,5 (uHz.), +0,2
0,10 Tuoy <1 < Titase 0.8 (emx.) +0,2
0,10 Tuow < T < Tytac 06?55 ((:;‘If)) £0,2

Tabmuma 7 - 3HagueHws cHIBI TOKa, KO3hGHIHEHTAa MOIIHOCTH M TPEAENIOB JOMyCKAaeMOH OCHOBHOM
OTHOCHTEJIBHOM ITOrPENTHOCTH M3MEpeHHH aKTHBHOH DHEPriH IpH 0HOGMAa3HOH Harpyske

.| Koadpuument [Ipenens! nonmyckaeMoH OCHOBHOMH
3HadeHHe CHIIBI TOKA ISl MOIyIel %
MOIIHOCTH TIOrpenIHOCTH, /o
0,05 Tnow < T <Iyaxe 1,0 +0,2
0,01 Inow < I < Inaxe 0,5 (uun.) +0,2

Tabnuna 8 - 3HaveHus cHiIbl TOKa, KO3(hGHIMEHTAa MOIIHOCTH M IIPENEeNOB JONMYCKAaeMOH OCHOBHOM
OTHOCHTEJIBHOM IIOrPENIHOCTH H3MEPEHMH PpEeaKTHBHON OSHEPrHM INPH CHMMETPHYHOH MHorodasHoH
Harpyske

= Koat};fbnunem [lepenens: nomyckaeMoi OCHOBHOH
3HaueHHe CHJIbI TOKa ISl MOy IEH sin cp "
MOTPEMIHOCTH, %o
(MHA., EMK.)
0,02 IHOM ] = 0,05 IHOM 1 i0,5
0,05 IHOM <I< Imakc 1 :i:0,5
0,05 Liow <1<0,10 Lo 0,5 0,5
0,10 IHOM S I S Imalcc 035 :EO,S
0,10 Tuom <T < Laxe 0,25 +0,5




Tabmuma 9 - 3maueHus cunbl Toka, KO3h(HUIHEHTa MONIHOCTH H TpENE]OB JIONMYCKAeMOH OCHOBHOM
OTHOCHTEJIbHON IOrPeNIHOCTH H3MEPEHHH PeaKTHBHOM SHEPrUH IpH 0AHO(A3HON HArpy3Ke

3HAveRHE CHITBI TOKA JUTH MOZYJICH Koadduuument sin ¢ [Ipenens ,E[OH}JCKaeMOPIOOCHOBHOH
(uHI., eMK.) MOrpeNHocTH, %
0,10 Lo < T < Luaxe 1,0 +0,5
0,0S IHOM S I < IMﬂKC 055 d:O’S

PesynbraTsl NOBEpKH CUMTAKOT IIOJOKHTE/IBHBIMH, €CJIH IIOJYYEHHBIE 3HAYEHHs OCHOBHOM
OTHOCHMTE/IPHOH IIOTPEIIHOCTH HE MPEBBINAIOT 3HAYCHWH TIPENeNoB JOMyCKaeMod OCHOBHOH
OTHOCHMTEJIbHOH ITOrPEeNIHOCTH, IPHBEJICHHBIX B Tabnuuax 6-9.

10.2 Onpenesienne 0CHOBHOH OTHOCHTEJIbHONH NMOTPEIIHOCTH H3MEPEHHI HANPSKEHHS MOCTOSHHOIO
TOKA

OnpenenerHue OCHOBHON OTHOCUTEIIBHO# IOTPEIIHOCTH H3MEPEHH I HANIPSDKEHHS IOCTOSIHHOTO TOKA
IPOBOJSAT ¢ MOMOIIBI0 Kamubparopa MHOrodyHKIHoHaTEHOrO Fluke 5522A MeTon0oM NpsAMBIX U3MEpPEHHUH
B CJIEAYIOLIEH I10CIEI0BATEILHOCTH:

- BXOJHBIE pa3beMbl, NPEAHA3HAYCHHBIE U1 W3MEPEHHS HANPSDKEHUS IIOCTOSHHOIO TOKa,
COEIMHHTE TPH TIOMOIIM HM3MEPHTENBHBEIX Kalenedl ¢ BBIXOAHBIMH pa3béMaMM  KaiuOpaTopa
MHOrogyekimoHansHoro Fluke 5522A;

- Ha Kaqubparope yCTaHABIMBATh 3HAYEHHWS HANPSDKEHHS IIOCTOSHHOTO TOKA Ha BBIXOJE,
cootsercTBytomue 10, 25, 50, 75 u 100 % oTr BepXHero rpaHHYHOrO 3HA4Y€HWs AMANa30Ha H3MEPEHHS
MOJTY IS,

- OTHOCHTENIbHYIO MOTPEIIHOCTh W3MEpPEHHS HANpsSKeHHS INOCTOSHHOTO TOKa ONpENeNUTh IO
dopmyne (1):

§ = LM UeT o 100% (1)

Uusm

rae 8- OTHOCHTEIbHAS NIOTPEIIHOCT H3MEPEHHS HATPSUKEHHS IIOCTOSHHOTO TOKa, %0;
Upyer - 3Ha4eHHe HanpsDKeHUS IOCTOSHHOTO TOKa, 3amaBaeMoe Ha kanmubpatope Fluke 6100, B;
Ussy - 3HaYEHHE HANIPSDKEHHS TOCTOSHHOTO TOKa, H3MEPEHHOe Moy ieM, B.

Pe3YHb’I‘aTBI IIOBEPKH CUHHTAKOT YAOBIETBOPHUTEIBHBIMH, €CIIH TOJYYEHHBIE 3HA4YCHHUA

OTHOCHTEIIBHEIX NOTPEIIHOCTEN HE NMPEBBIIAOT HOPMUPYEMBIX 3HAUEHUH, YKa3aHHEIX B OITHCAHWH THIIA HA
MOJYJIH.

10.3 Onpenenenne 0CHOBHOH OTHOCHTEILHON NMOrpelIHOCTH H3MEPEHHH HANPSKEHHS NePeMEHHOro
TOKAa

Omnpenenenne OCHOBHOH OTHOCHTENBHOH IOTrPENIHOCTH H3MEPEHHH HANPSHKEHHs IEPEMEHHOTO
TOKa TNPOBOAAT IPH IIOJB30BaHHH CHCTeMBI noBepouHoi neperocHod PTS 3.3C meTomom mpsMeIX
M3MEPEHHUH B CIEeAYIONIEH MOCIeJ0BATEIbHOCTH

- BXOIHBIE pa3beMbl, IPEAHA3HAYECHHBIE J[UI1 W3MEPEHHS HANPSDKEHHS IEPEeMEHHOr0 TOKa,
COCIMHHUTEL IIPH TIOMOIIH HM3MEPHUTENBHBIX Kalelledl ¢ BBIXOJHBIMH pa3béMaMH CHCTEMOH MOBEPOYHOM
nepenocHoi PTS 3.3C;

- Ha KaquOpaTope yCTaHABIMBATh 3HAYCHHS HANPSUKEHHS IEPEMEHHOr0 TOKa Ha BEHIXOJE,
cootBercTByromue 10, 25, 50, 75 u 100 % ot BepxHero rpaHWYHOrO 3HA4YEHHs JHANA30HA H3MEPEHH
Mozyns, yactoTol 50 I'm;

- OTHOCHTEJBHYIO TOTPEINHOCTE M3MEPEHHs HANpSIKEHHs NEPEMEHHOTO0 TOKa ONpEAENUTh MO
dopmyne (1):



Pe3ynpTarhl TNOBEPKH CYUHMTAIOT YAOBIETBOPHTENBHBIMH, €CIH I[OJMYYEHHBIE 3HAYEHHUS
OTHOCHTEJIbHBIX [IOTPEIIHOCTEH He NMPEBBIILAT HOPMUPYEMBIX 3HAYEHHH, YKa3aHHBIX B OMTHCAHHH THIA HA
MOJIYJTH.

10.4 Onpenesenne 0CHOBHOH OTHOCHTE/IbHOH NOTPENIHOCTH H3MEPEHHH CHJILI NEPEMEHHOI0 TOKA

OmpeneneHre OCHOBHOM OTHOCHTENBHOH MOTPEMIHOCTH M3MEPEHMH CHIBI NEPEMEHHOro TOKa
IIPOBOJIAT TIPH TOJIb30BaHHH CHCTeMbI IToBepo4YHOH nepeHocHo# PTS 3.3C MeTooM npsMBIX H3MEpeHHH B
clieytoleH NocaeI0BaTeIbHOCTH:

- W3MEpHTeNbHBIE TpaHCHOPMATOPEI TOKA, IPeIHA3HAYCHHbIE VIS H3MEPEHHs CHJIBI IEPEMEHHOIO
TOKa, COeJTHHHTE NIPH MIOMOIIH H3MEPHTENbHBIX Kabereii ¢ cucTeMoii noBepouHoii nepenocHoi PTS 3.3C;

- Ha cucreme noBepoyHoH mepeHocHO# PTS 3.3C ycranaBnuBaTh 3HaY€HHs CHIIBI IEPEMEHHOIO
TOKa Ha BBIXOJIe, cooTBeTcTBYIOMME 10, 25, 50, 75 1 100 % oT BepXHero rpaHHYHOTO 3HAYCHHUS AMaNa3oHa
H3MEpeHHs MOy (1715 BepxHero rpaHuyHoro 3Hadenus 200 A cooreerctenHo 10,25 u 50 %), wactoroi
50 I'm;

- OTHOCHTENIBHYIO IOTPEIIHOCTh H3MEPEHHA CHIIBI TIEPEMEHHOr0 TOKa ONpeAeNHTs Mo Gopmye

2):

§ = VT, 100% )
lyer

r7ie 8- OTHOCHTENbHAS MIOrPEIIHOCT H3MEPEHHS CHIIBI IEPEMEHHOTO TOKa, %;
Iycr. - 3HaUEHHE CHIIBI IEPEMEHHOrO TOKA, 3aJaBaeMOe Ha CHCTeMe MOBEepOYHOH mepeHocHoit PTS
230, A:

Lysm. - 3HAYEHHE CHIIBI IEPEMEHHOTO TOKA, H3MEPEHHOE MOJIy/IEM, A.

Pe3 YIABTaTkl TNOBEPKH CHHTAKOT  YAOBJICTBOPHTCIBHBIMH, €CJIH IIOJIYYCHHBIE 3HA4YCHHA

OTHOCHTEJILHBIX IIOrPENIHOCTEH HE NPEBBIIA0T HOPMHPYEMBIX 3HAYEHHH, YKa3aHHBIX B OMTUCAHHH THIIA HA
MOJIYJIH.

10.5 Onpenenenne aGcoTIOTHON MOrPEeNIHOCTH H3MEPEHHH YaCTOTHI MEPEMEHHOT0 TOKA

Onpenenenne abcoMmOTHON NOTPEIIHOCTH H3MEPEHHH YaCTOTHI IEPEMEHHOTO TOKA MPOBOMAT IIPH
NOJIB30BAHHH CHCTEMBI MoBepouHOH neperocHoi PTS 3.3C meTonoM npsMBIX H3MepeHHil B cleayromei
N0CJIEI0BATETbHOCTH

- BCE W3MepHTEIbHbIE TpaHCchOpMATOpEl TOKa, NpeAHAa3HAYEHHbIE [UIS H3MEPEHHS CHIIbI
NEePEeMEHHOr0 TOKA, COENMHHTh IPH IOMONIM M3MEPUTEIbHBIX Kabene#t ¢ CHCTEMOH NOBEPOYHOI
neperocHoi PTS 3.3C;

- Ha cHCcTeMe moBepo4Ho#H nepeHocHoi PTS 3.3C ycTraHOBHTE 3HaY€HHS CHIIBI IEPEMEHHOTO TOKa
Ha BeIX0J1€, 50 % OT BepXHEro rpaHMYHOrO 3HAYEHHs {HaNa30Ha U3MEPEHUs MOIYJIs;

- Hacucreme nosepoyHoi nepeHocHoi PTS 3.3C ycranaBnuBare 3Ha4eHHs Y4aCTOTHI IEPEMEHHOTO
ToKa paBHoe 43, 50, 57 I';

- abCOMOTHYIO MOTPENIHOCTh H3MEPEHHs YacTOThI NIEPEMEHHOr0 TOKa OTPEENHTE 1o (opmye

(3):
A= fycT = fnm (3)

rae A - abcomoTHas MOrpelIHOCTh H3MEPEHHS YacTOTHI IEPEMEHHOT0 ToKa, I'11;
fyer. - 3HaUEHHE YaCTOTEI MEPEMEHHOTO TOKA, 33/1aBaEMOE Ha CHCTEME MOBEpouHOl nepenocHoii PTS 3.3C,
I
fusw. - 3HAUEHHE YACTOTEI EPEMEHHOrO TOKA, M3MEpEHHOEe MomyJieM, [,

Pe3yibTaThl NOBEPKM CYMTAIOT  YAOBIETBOPHTEIBHBIMH, €CIH IIOJY4€HHBIE 3HAYEHHs
OTHOCHTEIIBHBIX IIOTPENIHOCTEH HE MPEBBIIAIOT HOPMHPYEMBIX 3HAYEHHH, YKa3aHHBIX B OIIHCAHHH TUIIA HA



MOZLYJIH.
10.6 Onpenenenne norpemHocTell HW3MepeHHs NoOKa3aTejeil KadecTBa JJIEeKTPHYECKOH JHEPrHH
1117)

10.6.1 JIns mpoBepKH METPOJIOTHYECKUX XapaKTepHCTHK MOy s npH u3mepenuu [1KD, napameTpos
HaNpsDKeHHs,, CHIIBI TOKA U YIJI0B (a30BOro CIABHIa NPUMEHSIOT KaOpaTophl nepeMeHHOro Toka Pecype-
K2M.

10.6.2 JIns KaxI0ro HMCHBITATENILHOTO CHTHAIa NPOBOAAT HE MeEHee IIATH HM3MEpeHHH BCeX
XapaKTEePHCTHK (KpOMe XapaKTepHCTHK IPOBAJIOB HANpPsKEHHs, NEpeHANpSKEHHH, KPaTKOBPEMEHHOH H
JUTMTENIBHOH 103 duKepa). 3a MOrpemHOCTs MOAYJIs MIPHHHMAIOT MaKCHMAIbHOE MO MOJYJIO 3HaY€HHE
NOrPEIIHOCTH.

10.6.3 IIpoepky norpenmHocte#t u3mepennit [IKD (kpome xapakTepHcTHK IPOBAIOB HANPSKEHHH,
TNepeHanpsDKeHNH, KpaTKOBPEMEHHOH U JUTMTEIbHOH 103 diukepa, K03QQUIHEHTOB HHTEPrapMOHHYECKHX
COCTABJIAIOMINX HANPSDKEHHS ), TApaMeTPOB HaIlPsDKEeHHs, CHIIBI TOKA | yIIIOB (a30BOro caBHra NpOBOJIAT B
ClIEYIONIEH OCIeI0BATEIbHOCTH:

- TOAKTIOYAKT MOAYNb K Kanmubparopy Pecype-K2M;

- TOJAIOT Ha H3MEPHTEIbHBIE BXO/Bl MOy ¢ BEIX0A0B Pecypc-K2M nenbitarenbHbii curaan 1
C XapakTepHCTHKaMH, NpHBeA¢HHbIMH B Tabmmue 10, B 3aBHCHMOCTH OT HOMHHAIBLHOIO 3HAYEHHS
HaMpsUKEHHUS ¥ TOKa yCTPOHCTRa;

- JUIs K&XKIO0T0 HCIBITATEIbHOTO CHTHAIA HA KaluOpaTope 3a/1atoT:

- OTKJIOHEHHs HalPsUKEHUH OCHOBHOM 4acTOTEI;
OTKJIOHEHHE YacTOTBI;
yriisl pa30BOro CABHIra MeXIy (a3HbBIMH HaNpsSUKEHHSIMH OCHOBHOH 4acTOTEI;
K02 QUIIHEHTEI N-BIX FAPMOHHYECKHUX COCTaBIMIOMMX (a3HbBIX HANPKEHHH;
yrisl pa3oBOro cABHTa MEKIY N-MH FApMOHHYECKHMH COCTAaB/IAIONMMH (a3HbIX

HAIPsKEHHI;

- CpeIHEeKBa/paTHYECKHE 3HAYEHHs CHJIBI TOKA OCHOBHOM 4acTOTHI;

- yriasl (a3oBOro cABHIa MEXAy HanpsHKEHHSAMH B TOKaMH OCHOBHOH 4acTOTBI;

- K03} dHIHEHTH! N-BIX rApMOHHYECKHX COCTABJIAIOMIHX TOKOB;

- KO03()(HLUHEHT MOIHOCTH;

- yrusl (a3oBOro cABHra MeX/y N-MH rapMOHHYECKHMH COCTABIISIOIIMMH HANpPsHKEHHH U

TOKOB;

OCTaJIbHbIE XapaKTEPUCTHKH BOCIIPOH3BOIATCS KaTHOPAaTOpPOM aBTOMaTHYECKH.

- CYMTHIBAIOT C MOJYJs pe3ylbTaThl M3MEPEHHH BCEX XapaKTEPHCTHK H CPaBHHMBAIOT CO
3HAYEHHSAMH, BOCIIPOH3BEICHHBIMH KaTHOpaTopoM;

- PAacCYMTHIBAIOT MOTPEIIHOCTH HW3MEPEHHH, B 3aBHCHMOCTH OT crocofa HOPMHPOBaHHS
JIONYCKaeMBIX morpemsocTel, no gpopmynam (1) - (3).

ITpumMeyanua:

CpenHexBanpaTHyeckoe 3HaueHHe N-oif rapMoHMueckoif cocrtaBnsiomedl $asHOro W MeXIyhasHOro HanpaKeHHA
NpOBEPAIOTCA BMECTE ¢ Ko3dhpuLMeHTOM n-0if rapMOHKHYECKOH cocTaBnstowWeH (asHoro 1 MexaydasHOro HanpsKeHns.

CpeHeKBapaTHYECKOE 3HAYeHHE N-0f rapMOHMYECKOH COCTaB/AIOIIEH TOKA NPOBepAOTCA BMecTe ¢ KoadduuneHToM
n-0¥ rapMOHM4ECKO# cocTaBnAwoLlel Toka.

BeINONHAIOT aHaNIOTHYHBIE ONEpaLMH A HCMBITATENBHBIX CHIHANMOB 2 - 5 |, npuBeaéHHBIX B Tabnuue 10.



Tabmuna 10 - UcnbirarensHbie CUrHATEL

Tun 1 Toam 2 Tun 3 Tun 4 Tun 5
Ku(n), %[@20): P‘,(A‘)l(")’ ou(n), ...°£2‘(“)’ Ou®):  ficu(n), % lou(n), ...°{§:‘(n)’ ou(n), ...
2 0 0 0 0 1 0 0,1 0 3,00 0
3 0 0 | 20 0 1 0 0,1 0 | 750 | 30
4 0 0 0 0 1 0 0,1 0 1,50 0
5 0 0 5 0 1 0 0,1 0 | 900 | 60
6 0 0 0 0 1 0 0,1 0 0,75 0
7 0 0 15 0 1 0 0,1 0 750 | 90
8 0 0 0 0 1 0 0,1 0 0,75 0
9 0 0 5 0 1 0 0,1 0 225 | 120
10| 0 0 10 0 1 0 0,1 0 0.75 0
11 0 0 5 0 1 0 0,1 0 525 | 150
2| o 0 0 0 1 0 0,1 0 | 030 0
13 0 0 5 0 1 0 0,1 0 | 450 | 180
14 | 0 0 0 0 1 0 0.1 0 0,30 0
15| o 0 0 0 1 0 0,1 0 045 | -150
16 | 0 0 0 0 1 0 0,1 0 0,30 0
17 | 0 0 0 0 1 0 0,1 0 3,00 | -120
18 0 0 0 0 1 0 0,1 0 0,30 0
19 | 0 0 0 0 1 0 0,1 0 | 225 | -90
20 | 0 0 5 0 1 0 0,1 0 0,30 0
21 0 0 0 0 1 0 0,1 0 030 | -60
2 | o 0 0 0 1 0 0,1 0 0,30 0
23 0 0 0 0 1 0 0,1 0 225 | -30
24 0 0 0 0 1 0 0,1 0 0,30 0
25 0 0 5 0 1 0 0,1 0 2,25 0
26 | 0 0 0 0 1 0 0,1 0 | 030 0
27 | 0 0 0 0 1 0 0,1 0 030 | 30
28 | 0 0 0 0 1 0 0,1 0 0,30 0
29 | 0 0 5 0 1 0 0,1 0 192 | 60
30 | 0 0 0 0 1 0 0,1 0 0,30 0
31 0 0 0 0 1 0 0,1 0 186 | 90
32 0 0 0 0 1 0 0,1 0 0,30 0
33 0 0 0 0 1 0 0,1 0 030 | 120
34 | 0 0 0 0 1 0 0,1 0 0,30 0

10.6.4 TIpoBepka 0MyCKaeMBIX NMOTPENIHOCTEH H3MEPEHHH XapaKTEpPHCTHK MPOBAJIOB HANPKEHHs
U NepeHanpsuKeHui.

[IpoBepky momyckaeMbIX TOrpelIHOCTeH M3MEpeHHH XapaKTepHUCTHK INPOBAJIOB HANPSIKEHUS H
IEepEeHaNPsHKEHUH IPOBOAAT B CIEAYIONIEH IOC/IE0BATEILHOCTH:
- NOJKIIOYAIOT MOAYIb K kamubpatopy Pecype-K2M;
- B moamyHkTe «[lapameTphl MpoOBaJIOB W NepeHaNpsuKeHHI» MeHK kamudparopa Pecype-K2M



BBIOHpaIOT: «ONOpHOE HANPSIKEHHEY - «3aJaHHOEY;

- 3a7al0T B YCTpOiCTBE MOPOroBOe 3HAueHWe MpoBana Hanpsokenus, pasHoe - 10,00 %
OTHOCHTEJIPHO 3aIaHHOTO HANpPsUKEHHs, M IOpPOroBO€ 3HAY€HHE nepeHanpsukeHus, pasHoe 10,00 %
OTHOCHTEJIBHO 3alaHHOTO HANPKECHHS;

- NOJAOT Ha HM3MEPUTENIbHBIE BXOABI MOAYJIA ¢ BeIXOJ0B Kanubparopa Pecypc-K2M
HCIBITATEIbHEIH CHrHaN | ¢ mapameTpamMu, NpHBeAEHHBIME B Tabuie 11 B 3aBHCHMOCTH OT HOMHHAJIBHOTO
3HAYEHUS HANPSDKEHHS,

- MOO0YEpEIHO YCTAHABIMBAIOT ¢ MOMOIIBIO Kanudpatopa Pecype-K2M ucnsitatenbHeie cHrHams |
- 7 ¢ XapaKTepHCTHKaMH, IPHBEAEHHEIMHE B Tabnume 11;

- CYHTBIBAIOT C MOAYJIS pe3ylbTaThl M3MEPeHHH XapaKTepHCTHK IPOBAJIOB HANpPSHKCHHUS
(AnMTENBHOCT MpOBaja HaNpsHKeHHs, NTyOHHA NPOoBaa HaNPsHKEHHs ) U IePeHANPSHKeHHHN (ITHTEIBHOCT,
KO3(QHIMEHT BPEMEHHOTO MepeHANpPUKEHA) U KaXKI0T0 HCIBITATEIbHOTO CHIHANA,;

- PacCYMTBIBAIOT IOTPEIIHOCTH H3MEPEHHH XapakTepHCTHK TPOBAIOB HANpPSHKEHHS H
NepeHanpsKeHHH;

Tabmuna 11 - UcneitatebHbIE CHTHAE

XapakTepHcTHKa 3HauCHHE XapaKTEePHCTHKH [IPOBaAJIa, IEPEHANPSHKEHHS IS
HcneTarensHblit IpoBasa, (a3Horo H Mexay(ha3sHOro HanpsKEHUs
CHTHAJI TepeHanpsHKeHus A B C AB BC CA
dUn, % 12 12 12 12 12 12
1 Ant)c 59 59 59 59 59 59
KonuyectBo 1 1 1 1 1 1
Uy, % 30 30 30 30 30 30
2 Antc 10 10 10 10 10 10
KonnyectBo 2 2 2 2 2 2
U, % 50 50 50 50 50 50
3 Ant)c 1 1 1 1 1 1
KomuectBo 5 5 5 5 5 5
OUy, % 99 99 99 99 99 99
4 AntVc 0,04 0,04 0,04 0,04 0,04 004
KonuuecTBo 10 10 10 10 10 10
dUn, % 1,42 1,12 1,12 1,1 1,12 1,12
5 Ant)c 59 59 59 59 59 59
KonuyecTBo 1 1 1 1 1 1
dUn, % 1.3 1.3 1.3 1,3 1,3 1,3
6 Antc 1 1 1 1 1 1
KonunvectBo 5 5 5 5 5 5
U, % 2,0 2,0 2.0 2.0 2,0 2,0
7 AntVec 0,04 0,04 0,04 0,04 0,04 0,04
Komyectso 10 10 10 10 10 10

Iprmeuanne -)-Ilepuos MOBTOpeHUs NPOBAIOB HANPSKEHHS W TEpEHANpSOKEHMN 3a1aéTcs B ABa pasa
Oonpmie WX JUIHTENBHOCTH. JUIMTENBHOCTH ¥ TEPHOA MOBTOPEHHS MPOBAIOB HANPSKCHHS H
NepeHanpsUKeHUH I0JDKHBI ObITh KpaTHBI NEPHOMY CHTHAla OCHOBHOM 4acToThl (mapamerp «IIpuBA3Ka»
KamuOparopa nepeMeHHOro Toka «Pecype-K2M» [mojkeH uMeTh 3HaYEHHE «K TIEPHOIY»).

10.6.5 TlpoBepka ~ fomyckaeMoOil ~ NOTPENIHOCTH  HM3MepeHHs  Ko3(DHIMEHTOB  m-bIX
HHTEPrapMOHHYECKHX COCTABIIONINX HANPSDKEHHSA H TOKA.

IIpoBepky momycKaeMoH NMOTrpelIHOCTH H3MEPEHHS KOA()(PHUUEHTOB M-bIX HHTEPrapMOHHYECKHX
COCTABIAIOLIMX HANPSIKECHHA H TOKA MPOBOAAT B CIEAYIOLIEH MOCIIEI0BATEIbHOCTH:

- TOAKIIOYAT MOAYIb K Kanubpatopy Pecype-K2M;

- MOAAT Ha H3MEpHTENbHBIE BXOABI MOIYIs C BBIXOAOB Kanubparopa Pecypc-K2M



MCIBITAaTe IbHBIA curHai 1 u3 Tabauiel 12. HoMuHATEHOE 3HaYeH)E BHIXOHOTO HANPSUKEHHs KanuopaTopa
Pecypc-K2M ycTanapimBaioT B 3aBHCHMOCTH OT HOMHHAIBHOIO 3HA49eHHs (ha3HOTO HAIIPSKEHHS MOIYJIS;

INpumeuanne:

CpenHexBanpatiyeckoe 3Ha4€HHE M-0if HHrePrapMOHHYECKOH cocTaBnstoed hasHoro 1 MexayhasHoro HarpsKeHus
NPOBEPAIOTCA BMECTE C KOIQPHUHEHTOM Li-0if HHTEPrapMOHHYECKOH cocTaBnstouelt GasHOro u MexayasHOro HanpsKEeHUs.
CpeznHexsaapaTuieckoe 3Ha4EHHE LI-0/ HHTEPrapMOHHYECKOIi COCTaBNArOLIEeH TOKA NPOBEPAIOTCA BMECTE ¢ kodduuneHTOM 1I-
Oif MHTEPrapMOHHYECKO# COCTABNAIOLIEH TOKA.

- CYUTBIBAOT C MOZYJIS pe3y/IbTAaThl H3MEPEHHH KO3 (QHIHEHTOR M-bIX HHTEPrapMOHHYECKHX
COCTaBIIAIONIMX HAlPSKEHHS U CHIIBI TOKA;

PacCUMTHIBAIOT MOTPEIIHOCTH HM3MEPeHMH KO3()GHUIMEHTOB m-bIX HHTEPrapMOHHYECKHUX
COCTAaBIAIOMIMX HANPKCHHA M TOKA, B 3aBHCHMOCTH OT CIoco0a HOPMHPOBAHHS IONYCKaeMBIX
NOTPEIIHOCTEN.

BBIMONHAIOT yka3aHHEIE ONEpAIHH JUTS HCIBITATENbHBIX CHTHAIOB 2 | 3, IPUBEAEHHBIX B TabuIe

Tabnuna 12 - UcnpiTatenbHBIE CUTHATE

Tum 1 Tun 2 Tun 3
m | Kuisg(m), (Klisg(m),| pUisg(m), | Kuisg(m), [Klisg(m),| pUisg(m), | Kuisg(m), |Klisg(m),|oUisg(m),
% %  |olisg(m),0 % %  |olisg(m),0 % %  |oplisg(m),0
1 2 3 4 5 6 7 8 9 10
1 0,1 0,2 0 2,5 2,5 0 0 0 0
2 0,1 0,2 0 2,5 2,5 0 20 60 0
3 0,1 0,2 0 2,5 2,5 0 20 50 0
4 0,1 0,2 0 2.5 2,5 0 0 0 0
5 0,1 0,2 0 29 2,5 0 20 30 0
6 0,1 0,2 0 2,5 2,5 0 0 0 0
i 0,1 0,2 0 2,5 2.5 0 0 0 0
8 0,1 0,2 0 2.5 2.5 0 0 0 0
9 0,1 0,2 0 25 2,5 0 0 0 0
10 0,1 0,2 0 2,5 2,5 0 0 0 0
12 0,1 0,2 0 2,25 225 0 0 0 0
12 0,1 0,2 0 2.25 2,25 0 0 0 0
13 0,1 0,2 0 2,25 205 0 0 0 0
14 0,1 0,2 0 2 2 0 0 0 0
15 0,1 0,2 0 2 0 0 0 0
16 0,1 0,2 0 2 2 0 0 0 0
17 0,1 0,2 0 2 2 0 0 0 0
18 0,1 0,2 0 2 2 0 0 0 0
19 0,1 0,2 0 2 2 0 0 10 0
20 0,1 0,2 0 1,75 1,75 0 0 0 0
21 0,1 0,2 0 1,75 175 0 0 0 0
22 0,1 0,2 0 1,75 1,73 0 0 0 0
23 0,1 0,2 0 1,75 1,75 0 0 0 0
24 0,1 0,2 0 1,5 1,5 0 0 0 0




[Tponomxenne Tabmumer 12

Tun 1 Tun 2 Tun 3
m | Kuisg(m), [Klisg(m),| pUisg(m), | Kuisg(m), [Klisg(m),| oUisg(m), | Kuisg(m), |Klisg(m),|eUisg(m),
% %  |olisg(m),0 % %  |olisg(m),0 % %  |plisg(m),0
25 0,1 0,2 0 1,5 1,5 0 0 0 0
26 0,1 0,2 0 1 1 0 0 0 0
27 0,1 0,2 0 1 1 0 0 0 0
28 0,1 0,2 0 1 1 0 0 0 0
29 0,1 0,2 0 1 1 0 0 0 0
30 0,1 0,2 0 1 1 0 0 0 0
31 0,1 0,2 0 1 1 0 0 0 0
32 0,1 0,2 0 1 1 0 0 0 0
33 0,1 0,2 0 1 1 0 0 0 0
34 0,1 0,2 0 1 1 0 0 0 0
35 0,1 0,2 0 1 1 0 0 0 0
36 0,1 0,2 0 1 1 0 0 0 0
37 0,1 0,2 0 1 1 0 0 0 0
38 0,1 0,2 0 1 1 0 0 0 0
39 0,1 0,2 0 1 1 0 0 0 0
40 0,1 0,2 0 1 1 0 0 0 0
41 0,1 0,2 0 1 1 0 0 0 0
42 0,1 0,2 0 1 1 0 0 0 0
43 0,1 0,2 0 1 1 0 0 0 0
44 0,1 0,2 0 1 1 0 0 0 0
45 0,1 0,2 0 1 1 0 0 0 0
46 0,1 0,2 0 1 1 0 0 0 0
47 0,1 0,2 0 1 1 0 0 0 0
48 0,1 0,2 0 1 1 0 0 0 0
49 0,1 0,2 0 1 1 0 0 4 0

10.6.6 TpoBepka norpenisocTeit H3MepeHus KpaTKOBPEMEHHOH H JUIMTENBHOM 1103 dukepa

IIpoBepky morpemHocTeli H3MepeHUs KPaTKOBPEMEHHOM M THTENBHON 103 ¢MKepa NpOBOIAT B
CIICAYIOMIEH NOCIeI0BATEIbHOCTH:

- TOJKIIOYAIOT MOAyNb K Kanubpartopy Pecype-K2M;
MOJyns € BBEIXOAOB KanuOpartopa Pecype-K2M
MCIBITATENIbHBIN CHTHAN | ¢ napameTpamu, NpuBeAEHHEIMH B Tabnmue 12. BhixoaHoe HalpsKeHHe
kamubparopa Pecypc-K2M  ycTanaBnuBaioT B 3aBHCHMOCTH OT HOMHHAJIBHOTO 3HAYEHHS ¢asHoro
HaTPSKEHUs MOTYIIS;

- YCTaHABIHBAIOT C MOMOMIBIO KamuOparopa Pecype-K2M ucnbrtatesHEIHA CHIHA ¢ ClIEAYIOMAME
napaMeTpaMu:

- TOJaldT HAa H3MEPHTCIBHBIE BXOIEBI

YHCJIO H3MEHEHHH HANPSHKCHUSA B MHHYTY 7;
pasMax H3MEHEHHS HalpsKeHUs (1o Kakaoi dase) 1,46 %;
SKBHBAJICHTHOE 3Ha4YeHHE 1036 Quiukepa 1,000 (3HaYeHHs NpUBEIEHO B KAYECTBE -
HOPMHPOBAHHOTO 3HAYCHHU /UL pacyéTa MOrpentHocTeil).



- 4epe3 30 MHH CYHTBIBAIOT C MOJYJIS Pe3YJIbTaThl H3MEPEHHUI KPaTKOBPEMEHHOI 10351 (huKepa
3a BTOpOH HHTepBai BpeMeHH 10 MuH;

- PacCUMTBIBAIOT MOTPEIIHOCTh HW3MEPEHHH KpPAaTKOBPEMEHHOHW J03bl (iuKepa mNpUHHAMAs
nokasanue Pecypc-K2M (3anannoe 3HaueHHe KpaTKOBpeMEHHO#M /10361 hrmkepa) paBHbM 1,000;

- H3MEPSIOT UIMTENBHYIO 103y (QUIHKepa, BpeMsi H3MEPEHHIl JIOKHO COCTABIATh 2 4, HA4alO H
OKOHYaHHE MHTEpBAla BPEMEHH 2 Y NOJDKHBI COBNANATh C HAYAIOM YETHBIX 4aCOB TEKYIIETO BPEMEHH
YCTPOHCTBA [0 HCTEYEHHH BPEMEHH H3MEPEHHIT CIUTHIBAIOT C MOJIy/IS PE3y/IbTAaThl H3MEPEHHH [UTHTETHHOI
N03bl QIIHKepa;

- PacCYHTBIBAIOT NMOTPEHIHOCTh H3MEPEHMH JUIMTENBHON 103b1 (HKepa, NPUHHMAs IOKa3aHHE
Pecype-K2M (3aanHoe 3Ha9eHHe UATENBHOMN 10351 diukepa) paBHbM 1,000.

PesyJibTarsl IpOBEPKH CYMTAIOT NOJOKHTEILHBIMH, €C/IH PACCYMTAHHBIE 3HAYCHHS MOTPEIIHOCTEH
M3MEpPEHHH He MPEBIIAIOT Mpe/Iesibl, YKa3aHHbIE B OMCAHHH THIIA HAa MOJIYIIH.

10.7 Onpenesnenne aGcoT0THON NOrPeMHOCTH BCTPOEHHBIX YACOB
10.7.1 Onpenenenue aGCoMOTHOM MOrPENIHOCTH BCTPOSHHBIX YACOB MPOH3BOAMTCS C TNOMOIIBIO
MCTOYHHKA CHTHAJIOB TOYHOTO BpeMeHH. B KauecTBe HCTOYHHKA CHTHAIOB TOYHOIO BPEMEHH HCIIOIB3YeTCA
TPYNIHUPOBKA U3 4-X cepBepoB stratum 1, MOIKMOYEHHBIX K TOCYAapCTBEHHOMY NEPBHYHOMY 3TANOHY
BpemeHH P®, npenocrasnennas OI'YII BHUMOTPU. [ns neppoHayatbHOM YCTAaHOBKH B NOBEPAEMOM
MOJyJI€ TEKYIIEro BPEMEHH MOXET ObITh MCIOIB30BAHO MOGOE YCTPOMCTBO CHHXPOHH3ALMH BPEMEHH,
HaNpUMep YCTpolicTBa CHHXpoHW3anuH BpemMeHH TOPAZ Metponom PTS (Bo3amokHa 3ameHa Ha
AHAJIOTHYHBIE YCTPOHCTBA, pabOTAIOIIME 10 CETEBBIM MPOTOKOJIAM CHHXPOHH3auuH BpeMeHH PTP wmm NTP)
C aHTeHHOH npueMa curnanoB GPS. st BEIIOIHEHHS NPOBEPKH HEOOXOUMO:
- BKJIIOYHMTH IHTAHHE BCEX YCTPOHCTB;
- HacTPOMTH YCTPOHCTBO CHHXPOHH3AIMH BPEMEHH U TIepeiadn BpeMerH 110 cetH Ethernet no
nportokony PTP;
- COEIMHHUTE YCTPOHCTBO CHHXPOHM3AIlMH BPEMEHH C MOJyJieM 9epe3 rae3no LAN].
- BBINOJHHTH HAa MOJYJI€ KOMaHIbI JIsi CHHXPOHH3ALHH:
/usr/bln/ptp41 -A -4 -H -i ethO -p /dev/ptpO -s -q -m &
/usr/bin/phe2sys -s /dev/ptpO -S 0.0005 -0 0 -q &
- TIOJ0XKIATh B TEYCHHE 5 MHHYT /U1 CHHXPOHH3AINH YCTPOMHCTB;
- TPOBEPHTH YCMEIIHOCTh CHHXPOHH3AIMH KOMaH I0M:
fusr/bin/pme -u -b 0 'GET TIME_STATUS NP'
- BpeM: B HaAHOCEKYHZax B moJsie master offset, He qomkHO npessimats 500;
- OCTaHOBHTb CHHXPOHH3ALHIO, VI 3TOr0 B KOMaHIHO#H CTpOoKe Habpath Cleayomyio KOMaHIy:
killall ptp41
- BBINOJHHTE KOMAH/IbI U1 HACTPOMKH BEIX0/1a B
unTepHert: ifconfig ethl XXX XXX XXX XXX,
route add default gw YYY. YYY.
YYY.YYY echo Z2Z7.277.777.777
»/ete/resolv.conf

rae XXX XXX.XXX.XXX - ip agpec moxy:ns;
YYY.YYY.YYY.YYY - ip anpec uunosa;
277.777.777.777 - ip anpec DNS-cepsepa.

- B KOMaHJHOH cTpoKe HabpaTh cleAyIoNyo

KoMaH1y: ntpdate -q ntpl.vniifitri.ru

- JIOXKJAThCs MOABIEHHE OTBETa B KOMAHIHOM CTPOKE;

- BpeMs B CeKyH/1ax B mnojie offset, orobpaixkaemoe B KOMaHIHO#M CTpoKe, GyeT COOTBETCTBOBAT
3HAYEHHIO X012 9acOB MOIYJIs Al;

- OCTaBHTBH MOJIyJIb BO BKIIOYEHHOM COCTOSHHH Ha CYTKH;

- B KOMaHIHOH CTpOKe HabpaTh ClIeAYIOIYIO



Komanay: ntpdate -q ntpl .vniiftri.ru
- JIOXKJAThCsl MOSBICHHE OTBETA B KOMAHIHOHM CTPOKE;
- BpeMs B ceKyH/ax B moJe offset, oToOpakaeMoe B KOMaHIHO#H CTpoOKe, OyJeT COOTBETCTBOBATE

3HAYEHHIO YX0/1a 9aCOB MOy Ay;
- paccyMTaTh abCOOTHYIO MOrPEIIHOCTh BCTPOSHHBIX YacoB 1o GopMyJie:
- - paccyHTaTh abCOMOTHYIO NOrPELIHOCTh BCTPOSHHBIX 9acoB 1o dopmyie (5):

AT = £ % 24 x 1000 ()
rae AT - abcomoTHas MOrpemHoCcTs BCTPOEHHEIX YacoB, MC/CYT;
A A; - yXoJ1 9acoB, HC,
dT - Bpems npoBeICHHA HCTIBITAHHS, 9.

Pe3ynbTaTel IpOBEpPKH CUHTAIOT MOJIOKHTEILHBIMH, €CJTH TTOyYeHHBIE 3HaUeHHsA aOCOMOTHON
NOrPEIIHOCTH BCTPOSHHBIX YacOB HE NPEBHINAIOT IPE/ebl, yKa3aHHbIe B ONHCAHHH THIIA HA MOJYJIH.

10.8 Onpenesienne qomyckaeMoii a0CoIOTHONH NOTPeNIHOCTH BCTPOEHHBIX YaCcoB

10.8.1 Onpenenenne aGcomOTHON MOTPENIHOCTH BCTPOEHHBIX YaCOB B aBTOHOMHOM pEXHME 3a
CYTKH ONPEJIENHTH ¢ YCTpoHcTBa cHHXponu3anuH BpeMenn TOPAZ Merponom PTS (Bo3moxkHa 3ameHa Ha
QHAJIOTHYHBIE YCTPOHCTBA, paboTarOIIHE MO CETEBBIM MPOTOKOJAM CHHXpOHHW3anuu BpeMeHH PTP wmm
NTP), pabGoratomero B pexnMe cHHxpoHH3auuH no cursanam THCC I'JIOHACC/GPS, u gactotomepa
yausepcanbHoro CNT-90 IlepeecT MOZy/Ib B PEXXHM aBTOHOMHOIO XpaHEHHs, OTKJIIOYHB aHTeHHY. I1o
HCTeYeHHH | CYTOK MOBTOpHUTH H3MepeHus no Gopmye (6) paccuurars Tc.

1 ;
Tc=1xTL,Ti ©)

rae Ti-i-if pe3ynbTaT H3MepeHHii;

N - KOJIMYECTBO PE3yJIbTaTOB H3MEPEHH

3HauyeHHe abCOMOTHON MOTPENIHOCTH BCTPOEHHBIX YacOB B ABTOHOMHOM DEXHME 3a CYTKH
onpenenuTs no gpopmyie (7):

AT =Te; - Tc 7)

10.8.2 Pe3ynbTaThl NpOBEPKH CYMTAIOT MOJIOKHATENLHBIME, €CJIH OTy4YeHHbIE 3HaYeHUs abCOMOTHO
TIOTPEHIHOCTH BCTPOCHHBIX YaCOB HE NPEBILIAIOT MPEAEbl, YKa3aHHbIC B ONHCAHAH THIIA HA MOJIY.JIH.

11 MOATBEPXKJAEHUE COOTBETCTBUSA CPEACTBA H3MEPEHUI
METPOJIOI'HYECKHM TPEBOBAHUAM

11.1 PesynpTarel NPOBEPKH CUHTAIOT MOJNOKHUTEIbHBIMH, €CIH 3HAYEHHS IIOJYyYEHHBIX
NOrpPeIIHOCTEH HE NIPEeBBIIAOT 3Ha4eHHi, ykazanHbX B 1. 10.1 - 10.8 HacTosmei MeToauKH.

12 O®OPMJIEHHME PE3VJIbTATOB IIOBEPKH

11.1 Pesynbratel nmoBepkH OQOPMISIOTCS B COOTBETCTBHH C JACHCTBYIOIIMMH HOPMATHBHBIMH
NPaBOBBIMH JIOKYMEHTaMH.

11.2 PesynbTaTel noBepkH (TOJIOXKHTEIbHBIE HIH OTpHIATeNbHbIE) BHOCATCH B (DemepanbHblii
HHpOpMaHOHHBIH (GOHA 110 00eceueHHIO eANHCTBA H3MEPEHHH,

11.3 IlonoxuTensHbIe pe3yNbTaThl NEPBUYHOM MOBEPKH OGOPMIISIOT 3AMKCHI0 B COOTBETCTBYIOIIEM
pasjienie macropra, 3aBEpeHHON OTTHCKOM NOBEPHTEIBLHOTO KiIeiMa yCTaHOBIEHHOH (OpMEI ¢ yKazaHHeM
JaThL.

11.4 3naKk noBepKH HAHOCHTCS B MECTE, YCTAHOBJICHHOM B ONHCAHHH THIIA MOJYJICH.

-

Havansuuk otaena W i U.M. Kanmpkuna



