OENEPANTIbHOE ATEHTCTBO

MO TEXHUWYECKOMY PEIrYIMPOBAHWNIKO N METPOIOINNA

HALVOHANbHDbIV FOCTP
CTAHOAPT
POCCUWCKON 55191—
OPEAEPALUMN 2012
(M3K 60270:
2000)

METO/Abl MCMbITAHU/A BbICOKUM
HAMNPAXEHWEM.
N3MEPEHNA YACTNYHBLIX PASPANOB

(IEC 60270:2000, MOD)

M3paHne oduymnanbHoe

Mocksa
CraHfgapTuHdopm
2019


https://meganorm.ru/mega_doc/dop_fire/pasport_proekta_N_96700255-2_kodeksa_rossiyskoy_federatsii/0/postanovlenie_gd_fs_rf_ot_28_06_2000_N_491-III_gd_o_proekte.html

FOCT P 55191—2012

Mpeaucnosue

1 MOATOTOBJ/IEH ®epepanbHbiM FOCYyAapCTBEHHbIM YHUTAPHbIM nNpeanpusaTueMm «Bcepoccuinckuin
Hay4YHO-uccnefoBaTeIbCKUA MHCTUTYT MeTpoaornyeckoit cnyxbo» {®ryrn «BHUUMMC»), dunnanom oT-
KPbITOTO aKLMOHepHOro obuwectsa «Hay4yHo-TexHuyeckuii LeHTp ®egepanbHoOil ceTeBoil KomnaHun EaunHoi
3HepreTnyeckol cucTembl» — CUBUPCKUM HayUYHO-UCCEeA0BaATENbCKUM WMHCTUTYTOM 3Hepretuku (Punvan
OAO «HTL, #CK EQC» — CubHWNM3I), 3akpbiTbiM akyMoHEepHbIM 06w ecTBOM «[pynna komnaHuii «TaBpuga
OnekTpuk» (3A0 «K «TaBpupa SNeKTpUK») Ha OCHOBE COGCTBEHHOro nepeBoja Ha PYCCKWUW SA3blK aHrnos-
3bIYHOI Bepcumn cTaHjapra, ykasaHHoro B nyHkTe 4

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerysimpoBaHuio 1 meTposioruu

3 YTBEPX/JEH W BBEAEH B JEWCTBUE Mpukasom defepanbHOro areHTcTBa no TeXHUYeckoMy
perynnpoBaHuio 1 MeTponorumn ot 26 Hos6pa 2012 r. Ne 1183-cT

4 HacToawmii cTaHjapT fABNAETCA MOAMMULMPOBAHHLIM MO OTHOLWIEHWUIO K MeXAYHapoAHOMY CTaH-
fapTy IEC 60270:2000 «MeToAbl UCNbITAHUIA BbICOKUM HampskeHuem. Vi3amepeHus 4acTUUHbIX paspsaoB»
(IEC 60270:2000 «High-voltage test techniques partial discharge measurements». MOD).

Mpu 3TOM AONONHUTESbHBIE MOJIOXEHUSA, YUUTbIBAOLWME NOTPEOHOCTU HaLMOHaNbHON CTaHjapTusaynm
(Ha 6a3e TOCT 20074—83 «3nekTpoobopyAoBaHME 1N 31EKTPOYCTaHOBKN. MeTof n3MepeHnsa xapakTepucTumk
YacTUYHbIX pPa3psifoB»), BblgeeHbl KypCUBOM

5 BBEJEH BMEPBbIE
6 N3JOAHWE (okTa6pb 2019 r.) c MonpaBkoit (MYC 5—2015)

MpaBuna NpUMeHeHNsa HacToALWLero cTaHgapTa yCTaHOB/EHbl B cTaTbe 26 ®eaBpanbiioro 3akoHa
0T 29 uoHa 2015r. Ne 162-93 «O cTtaHgapTmn3auum B Poccuiickoli ®egepaumu». iHbopmauus 06 nsme-
HEeHMAX K HacTosWwemMy cTaHfapTy ny6/MkyeTcsa B eXerogqHom (Mo COCTOSAHUIO Ha 1 AHBaps Tekyllero
roga) vHopmauvoHHOM ykasaTene «HauuoHanbHble CTaHfapTbl», a ouUnanbHblli TEKCT M3MeHe-
HWI 1 MOMPaBOK — B €XEMBCSAY)IOM MHOPMaLMOHHOM yka3aTene «HaunoHanbHble cTaHgapTbli». B cny-
yae nepecmoTpa (3ameHbl) UM OTMEHbl HacTOSLWEero ctaHgapra COOTBETCTBYlOLW ee yBeJoM/IeHne
6yaeT onybnmMkoBaHO B 6/mKalileM BblINyCcke eXeMeCAYHOro MHopMaLnoHHOro ykasaTtena «HauvoHanb-
Hble cTaHAapTbi». CooTBeTCTBYlOW aa nHopmaums, yBefoMIeHe U TEKCTbl pasMelwalnTca Takxe
B MH(DOPMALMOHHOW cucTeMe 06LLEr0 NOMb30BaHNS — Ha ohuLManbHOM caiiTe ®efepasibHOrO areHT-
CTBa N0 TEXHNYECKOMY perynmpoBaHuto 1 meTponoruu B cetn NHTepHeT (www.gosl.ru)

© CraHgapTuHcopM. odpopmaeHune. 2014, 2019

HacTosAwwii cTaHAapT He MOXeT GbITb MOJIHOCTBIO UM YAaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
NpoCTpaHEeH B kayecTBe ohuunanbHOTo n3ganna 6e3 paspelleHns defepasnbHOro areHTCTBa No TEXHUYECKo-
MY PEeryaMpoBaHuio 1 MeTponorum

n


https://meganorm.ru/Index2/1/4293799/4293799165.htm

FOCT P 55191—2012

CopepxaHue
1 OO TACTD MPUMEHEHM S eeiutieitiiiiteeteetieateesteesseeatteateesteeasbeaateesbeaaseesseeaseeasbeeseeseeeenbeeabeeasbeeabeensaeaaeeanbeenbeessbeanbeenbeesnnennnes 1
A o Lo Y o] V=R L= L= o of S I 1 OO PP PP PPRRPRPPI 2
3 TepMuHbI 1 onpegeneHns
4 WcnbiTaTeNbHble YCTAHOBKM (CXEMbl) U NU3MEPUTENbHbIE CUCTEMbI (MPUBOPDBI) vieiiieiiieeiieeiieiieesieesiie e eiee e 6
A1 OOBLUME TPEBOBAHMIA .ottt ettt ettt ettt ettt ie et et h e e b e ea bt b e s et e bt e h e et e ee e eb e ea e ea bt eb e eb et e be s st et e se e ebeene e b e naeenee 6
4.2 VcnbiTaTebHble CXeMbl Ha HAMPAXEHNUN NMEPEMEHHOTO TOKA ..occeiiiiiiiiiiiiiiiie et 6
4.3 N3mepuTenbHble CUCTEMBI 7
4.4 TpeboBaHMA K U3MEPEHUSAM C MOMOLLLIO LU POBBLIX USMEPUTENEH  .ooviiiiiiciiiec e u
4.5 N3mepuTenbHble CUCTEMbI AN1A MPOU3BOAHbLIX BEMNUNH U P .o n
4.6 Tpn6opbl CO CBEPXLUMPOKOI NONOCON NPONyCKaHUS ANA 06HAPYXEHUA U P ..o 12
5 Kanubposka n/mnu rpagympoBka u3mepuTenbHON CUCTEMbI B NOMHOCTbLIO
YKOMMAEKTOBAHHOW UCTBITATEMBHOM CXEME  ...oiiiiiiiiiiiiiiiiiie et e s e s e 12
5.1 OOLUME MOOKEHMS  .oeeuiietiieuieeateeatteasteestaeaseeesteesseeasseasseeatseasseaassassseasseansseassaasseenseeasseensesasseasseenseenssesnseensansssessses 12
5.2 METOM TPAAYMPOBKM .ttt s s st b e b e s s s s e h e h e e s b e e b e e b s e e e se e seesae e s n e sa e 14
6 KAZMUBPATOPBI U P ..ot e et h e et e e h e e s se et b e e e s e e e e e e neas 14
6.1 OOLLME MOMOKEHUI  .ooviienieiiieiiietee ettt ettt s e es e se et be s et s e e e s e e b e e e e e e et s ee e e s e e e e e eheereee et ese s e s e e eeeerenneneenis 14
6.2 Kanubpartopbl AN rpagyvpoBKN U3MEPUTENbHON CUCTEMbI B MOMHOCTbIO
YKOMMEKTOBAHHOW UCMbITATENBHON CXEME ..o 15
6.3 Kanubpatopbl AN KANNGPOBKN NIMEPUTENBHDBIX CUCTEM  .ocviriiriiiiieierieeieeseeeteeaeessessessee et st eeesresse e ennenne 15
7 NMopTeepxXAeHne XxapakTepuCcTUK KaNnbpaTopoB U USMEPUTENBHBIX CUCTEM  ...occoecueriiiceeieeee e ieeseeeeiens 16
7.1 Tpaduk ncnbiTaHUi N NEPUOANYHOCTD KANMMOPOBKM ...ccuniiiiiiicieeie et e s 16
7.2 NopTBepXAEHNE XaPaAKTEPUCTUK KAMNOPATOPOB ...eueiiiiiiiie et 16
7.3 MopaTBepXAeHNe XapakTEPUCTUK U3MEPUTESTBHBIX CUCTEM  ..oociiiiiiiiciiiieie e e s 17
8 McnbiTaHna 06bEKTOB
8.1 OOLUME TPEOOBAHMSA .ottt ettt st e e ettt et e e se e eh e e se e e s ee e s e seeene et e e seeeneese e e nneas 20
8.2 MOATOTOBKA UCTIBITYEMOTO OO B B KT ..eueiiiiiiiiiieie e iteeieeiie ettt st se e s re st ee e se et ae e e enis 20
8.3 BbIOOP METOLA MCTIBITAHYIST  coviiiiiietieiie ettt estee et e ettt et e ste e st e et e bt e e st es ke e he e eh bt et e eh et e st e ebe e b bt et e enbbeenneenbeenseeenbeens
9 Tpeb6oBaHMA K TOYHOCTM M YyBCTBUTENBHOCTU U3MEPEHNIA..
L I o O 22
11 M3mepeHUus xapakTepucTUK YaCTUUYHbLIX pPaspsAafoB NPU UCNbITAHUAX
BbICOKUM HAMPSHKEHNEM MOCTOSHHOTO TOKA  tveuriiiiiureeeetereeseeiestesestesessesessess et stesaesentenaeseeseerese et seenesenseseeeenenee s 23
111 OOLUME MOJTOMEHUIS oeiiiiiiitieeite sttt ettt ettt et e se e e r e e se e s s etk e e be st e e se e eR e eseea e se e s seeere s e e e nreens 23

11.2 BeNuWUunHbI, OTHOCALLMECH K YACTUUHBIM PA3BPALAM  ..ovviiiiiieiriieeitiieeaitieeeiree e e e e s sneaesaneee s asnaeesnnreeesnneeenas

11.3 HanpsaxeHus, OTHOCALMECA K YHACTUYHbLIM paspagam

11.4 NcnbliTaTeNbHbIE CXEMbI U CUCTEMBI MBMEPEHMIA  ..oiiiiiiiiiiiiieaiteee sttt et ettt b e s e eesnee s 24
T ok Y I =Y T PP 24
Mpunoxenne A (o6a3aTtenbHoe) Kannbposka kanmbpartopa XapakTePUCTUK U P ....cceiviiiiiieeiienieeiiesiie i 25

Mpunoxexue 6 (cnpaBouyHoe) McnbiTaTe/ibHble CXeMbl ...

MpunoxeHue B (cnpaBo4Hoe) Mi3amepeHns xapaktepucTuk UP B kabensix, asierasoBoi

KOMMYTaLVWOHHOW annapaType, CU0BbIX KOHAEHCcATopax U UCNbITyeMbIX
OB BEKTAX C OOMOTKAMM c.veeeiiiiieeeeiiitieeeeesieeeeeeaeesseeesseesseessseaseesssessseeaseesssesseeseesnseenseesseesssesnseesssesnnn 31

MpunoxeHne I (cnpaBo4yHoe) MpuMeHeHne nimepuTeneli pagnonomex a8 o6HapyXeHns

YacTUUHBLIX Pa3pAaAo0B...

MpunoxeHve [l (cnpaBoyHoe) PekomeHgaumu no uudgposomy c60py AaHHbIX BENUMH,

OTHOCALWMNXCA K XapakTepuctmkam 4aCcTU4YHbIX pa3psaaos....



FOCT P 55191—2012

MpunoxeHne E (cnpaBoyHoe) HeanekTpuyeckme meTtoAbl obHapyxeHns Y P

MpunoxeHne XK (CMPABOUHOE) TTOMEXM  ..ooeiiiiiieiiiiiie ettt st s se e s s e e enne
MpunoxeHne 3 (pekomeHayemoe) MeTof U3MEPEHUS XapaKTepucTUK YacTUYHbIX paspsanos
npn UcnbliTaHUM U30ALUN 3N1eKTPOO0BOPYA0BAHUSA KOMMYTaLNOHHbIMY

nMmnynbcamn HanpaxeHus

Buénunorpadus



FOCT P 55191—2012
(M3K 60270:2000)

HAUWOHA/MNbHBIN CTAHAOAPT POCCUMNCKOW PELEPALMUMN

METO[Abl NCMbITAHUA BbICOKUM HAMPAXEHUEM.
M3MEPEHNA YACTUYHbLIX PA3PALOB

High voltage test techniques.
Partial discharge measurements

[Jata BBefeHns — 2014—01—01

1 O6nactb NpMMeHeHns

HacToswuii ctaHgapT pacnpocTpaHaeTcs Ha M3MepeHue XxapakTepucTuk YacTUUYHbIX paspsagos npu uc-
NbiTaHUN W30M1ALNM 3NEKTPOO6OPYAOBAHNA HANPs)KEHWEM MepeMeHHOro Toka MPOMbIWEHHOW| YacToTbl A0
400 Iy pelicTByOW MM 3HavyeHneM cBbilwe 1000 B 1 HanpshkeHMem NOCTOSAHHOro Toka csbiwe 1000 B.

XapakTepucTukn YacTUYHbIX paspsgoB U3MepatoTcs ANAa:

- onpefesieHnsa OTCYTCTBUA YACTUYHbIX Pa3pAaf0B B U30NALUN UCTbITYEeMOro o6bekra npy HOPMUPOBaH-
HOM HanpsXeHUW, NHTEHCMBHOCTb KOTOPbIX paBHa UK Bbllle HOPMUPOBAHHOTO 3HAYEHUS;

- onpefiefieHnsa XxapakTepucTuK YacTUYHbIX PaspsijloB U UX MWHTEHCMBHOCTU NPW HOPMUPOBAHHOM Ha-
NPSXXEHUN;

- onpefesieHNs HaNpPsXKeHUss BO3ZHUKHOBEHWUS N HAMpPsHXKeHUs 3aTyXaHUs YacTUYHbIX pa3psifoB.

B HacToAllemM cTaHgapTe HOPMUPYETCA 3MEeKTPUYECKUli MeTof U3MepeHUs XapakTepucTuK YacTUUHbIX
pa3pagos, MPUHUWNUANBHO OCHOBAHHbLIN HAa W3MEPEeHUW U3MEeHEeHW 3apsifoB 3/IeMEHTOB U3MepuUTeNbHOM
CXeMbl, Bbl3blBAEMbIX YaCTUUYHbIMW pa3psifaMy B U30AALUN UCMbITYEMOro 06bekTa.

HacToawuii cTaHfapT Takke paccmaTpuBaeT Hea/leKTpUuyeckne MeTofbl, UCMOob3yeMble FNaBHbIM 06-
pasom /18 onpefefieHna mecta pacnooXeHUs YyacTU4Horo paspsaga (CMm. npunoxeHue E).

PekomeHfaummn HacTosiLero ctaHgapTa cnefyeTt UCnoib30BaTb NPW yCTaHOBAEHUN TpeboBaHuii, OTHO-
CALMXCA K USMEPEHMNIO YACTUUYHBIX pa3psfoB B 3/1eKTpoobopyA0BaAHUN.

B HacToAweM cTaHfapTe Takxe aHbl pekoMeHjauuy no uarHocTUKe 31eKTpoobopyA0BaHNSA C UCMNOb-
30BaHMeM LudpoBoii 06paboTkn pe3ynbTaToB U3MEpPeHNi XxapakTepUCTUK YaCTUUYHbIX pa3psagoB (CM. Npuio-
XxeHue [).

KonnyecTBeHHble XapakTepPUCTUKM, KOTOPbIE [OJIKHbI HOPMUPOBATLCA U UCMOML30BaTLCA /11 OLEHKU
KayecTBa M30MALUN, yCcTaHaBAMBAIOT B CTaHAapTax Ha 060pyf0BaHNe KOHKPETHbIX TUMOB.

B HacTosilLleM cTaHfapTe ykasaHbl:

- UCNO/b3yeMble TEPMUHBI;
n3mepsiemMble BeNYNHbI;
npuMeHsiemMble UcnbiTaTeslbHble U U3MEPUTE/IbHbIE CXEMbI;
aHanorosble U LUGPOBbIe METOAbl U3MEPEHUSA, HEOO6X0A4UMbIE A1 06LEero NPpUMeHeHus;

MeTOoAbl KaMGPOBKN 1 rpafynpoBKu;
MeTOo/Abl NCNbITAHUS;
pekomeHJaLuu no oTCTPoiike CUTHAN0B YaCTUUYHbIX Pa3psAA0B OT CUTHA/IOB BHELLIHUX MOMEX.

HacToswuii ctaHgapT OTHOCUTCA B NEPBYIO ovepeb K 3/IEKTPUYECKNM U3MEPEeHUsIM YacTUYHbIX pasps-
[10B. BO3HMKAOLMNX MPU UCMbITAHUAX BbICOKMM HanpshXeHnem nepemeHHoro Toka. B pasgene 11 paccmatpu-
BalOTCA YacCTHble NPO6GEMbI, BO3HMKAIOLWWE B XOAE UCMbITAHUIA BBICOKMUM HanpshkeHVeM NOCTOSHHOrO TOKa.

TepMuHbl, onpegenexHns, 6a3oBblie UCNbITaTe/IbHbIE CXEMbl U METOAUKM H4acTO MPUMEHSAIOTCSA NPW UCMbI-
TaHMAX Ha Apyrux yactotax U NO3TOMY MOryT noTpeboBaTbCs cneunanbHble METOANKN UCNbITAHWIA U XapakTe-
PUCTUKN CUCTEM U3MEPEHUs, KOTOPble He paccMaTpuBaloTCA B HACTOALEM cTaHAapTe.

M3paHve ocumymnansHoe
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2 HopmaTtuBHbIE CCbIIKK

B HacTosWem cTaHAapTe UCNOJ/Ib30BaHbl HOPMAaTUBHbLIE CCbI/IKM Ha cneaylowne ctaHaapThl:

FOCT P 55193—2012 3nekTpoobopyAoBaHue 1 31eKTPOYCTaHOBKN MEPEMEHHOr0 Toka Ha HanpsXXeHue
3 kB u Bblwe. MeTofbl U3MEPEHUA NPU UCMLITAHUAX BbICOKUM HamNpsxeHnem

FOCT P 51320—99 C0BMeCTUMOCTb TEXHUYECKUX CPeACTB 3/IeKTpOMarHutHas. Paguonomexu MHAy-
cTpuanbHble. MeTofbl UCMbITAHWUNA TEXHNYECKUX CPeACTB — UCTOYHMKOB MHAYCTPUANbHBLIX pagnonomex

MpumeuyaHne — T[lpu NONb30BAHUM HACTOSALLMM CTAHAAPTOM Lie/1Iecoo6pasHo NPOBEPUTL AEACTBUE CCbINOY-
HbIX CTaHAAPTOB B MHDOPMALVOHHOI CUCTEME OBLLEr0 NO/b30BaHNsA — Ha 0hULMa/IbHOM caiiTe ®efepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHUIO 1 METPOJIOTUN B CETU VIHTEPHET WM MO eXerogHoMy MH(OPMaLMOHHOMY yKasa-
Ten «HauvoHasbHble CTaHAapTbl», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHUIO Ha 1 SHBaps TEKYLLETo rofa, ¥ Mo Bbinyckam
€XEMECSIYHOTO MHCHOPMALMOHHOIO yKasaTens «HauyoHalbHble CTaHAapTb» 3a TEeKYLWUi rod. EC/M 3aMeHeH CCbIIoYHbII
CTaHAapT, Ha KOTOpbLIi JaHa HeAATUPOBaHHAsS CCbiKa, TO PEKOMEHAYETCS UCMO/b30BaTh AeWCTBYIOLLYH0 BEPCUIO 3TOrO
CTaHZapTa € yYeToM BCEX BHECEHHbIX B [aHHYI0 BEPCUI0 U3MEeHeHWiA. EC/M 3aMEHEH CCbINIOYHbIN CTaHAAPT, Ha KOTOpbIit
[laHa [laTMpOBaHHAas CCbi/Ka, TO PEKOMEHAYETCS UCMO/b30BaTb BEPCUIO 3TOTO CTaHAApTa C yKa3aHHbIM BbilE FOA0M YT-
BepXAeHUs (NpuHATUA). ECnn nocne yTBEPXAEHNs HACTOSILLEro CTaHAapTa B CCbITOYHbIA CTaHAApT, Ha KOTOpbIi AaHa
[laTMpOBaHHas CCbi/ka, BHECEHO U3MEHEHME, 3aTpar1BaloLLEee MOMOXEHWE, HA KOTOPOE AaHa CCbI/Ka, TO 3TO MOSIOXEHWE
peKoMeHyeTCsi NPUMEHATL 6e3 yyeTa AaHHOTO U3MEHeHUs. ECIN CCbIIOYHbIA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO Moso-
XEHMe. B KOTOPOM [laHa CCblfIKa Ha HEero, peKOMeHAYETCSl NPUMEHSTb B YacTu, He 3aTparvBatoLLelt 3ry cChisky.

3 TepMuHbI 1 onpeaeneHus

B HacTosiLleM cTaHAapTe MPUMEHEeHbl ciefytolne TeEPMUHBI 1 COOTBETCTBYIOLME ONpeAeneHns:
3.1 yacTuuHblii paspag (YP) [partial discharge (PD)]: 3nekTpuueckuini paspsif, KOTOpbI/ WyHTUPYeT
NWb YacTb M30NALNN MeXAY SNeKTpojaMu, Haxo4AWUMUCA NOA pasHbIMK NoTeHunanamm.

MpumeyvaHue 1— Kak npasuno, YacTU4Hble pas3psifbl ABNATCA CNeACTBUEM JIOKaSIbHOM KOHLEHTPALMN 3/1eK-
TPUYECKUX HAMPSHKEHWIA B M30AALMM UM HA ee NOBEPXHOCTU: Takue paspadbl NOABAAIOTCA B BUAE UMMY/IbCOB C A/IUTENb-
HOCTbIO MeHbLle 1 MKC. OfiHaKo B ra3006pasHbIX AU3NEKTPUKaxX MOryT BO3HMKATb 1 6onee NpogoskTesibHble paspsifbl,
Tak HasblBaeMble 6e3bIMMy/bCHbIe pa3psiAbl.

MpumedaHune 2 — KOpPOHHbINA paspsg ABAsSieTcs POPMOit YacTUUYHOrO paspsaaa, NPOUCXOAALLErO B ra3006pas-
HbIX Cpefax BOKPYr NPOBOAHMKOB, yAANEHHbIX OT I0GOM XUAKOW 1an TBEPAO U30nsaumn. TEPMUH «KOPOHa» HEeMb3s UC-
Mno/ib30BaTh B KAYEeCTBE 06LLETO TEPMUHA AN BCEX BMAOB YP.

MpumeuyaHne 3 — YacTuuHble paspsgbl CONPOBOXAAOTCS U3/TyYeHNEeM 3ByKa, CBETA, Tenna U XMMUYECKUMM
peakumamMn. JonoNHUTENbHY0 UHOPMALMIO CM. B NPUNOXEHUM E.

3.2 umnynbc yacTuyHoro paspsaga (mmnynosc YP) [partial discharge pulse (PD pulse)]: Umnynbc Toka
NN HanpsXeHWsa, BO3HUKaLWWA nog aeinctemem UP. BennunHa nmnynbca n3MepseTcsa ¢ NOMOLLbo cneyu-
anbHbIX YCTPOKCTB (YCTPOWCTB NpuUcoenHeHUs), KOTopble BBOASATCS A5 3TON LLeNIn B UCNbITATE/NbHYIO CXeMy.
MpumeyaHne — YacTuuHbIn pa3psag, BO3HMKAOLWMI B UCNbITYeMOM 06bekTe, co3faeT MMMy be Toka. Miamepu-

TeNbHbIN 3/IEMEHT (AaTumK), COOTBETCTBYHOLMI TPe6OBaHMAM HACTOSILLENO CTaHAAPTA, Bbl4AET HA CBOEM BbIXOAE CUTHAS
TOKa W HANPSHKEHUS, NMPOMOPLMOHASIbHBIN BEMMUMHE 3apsaa (TOKOBOTO MMMY/bCA) Ha BXOAE.

3.3 Be/IMUYUHbLI, OTHOCAWMECA K MUMMNy/IbCcaM YacTU4YHbIX Ppas3pAfoB (xapakTepucTtukun UP)
(quantities related to partial discharge pulses)

3.3.1 kaxywuiica 3apag g (apparent charge q): AGCONOTHOE 3HAYEHME TaKoro 3apsifa, MIHOBEHHOe
BBEJEeHNe KOTOPOro Mexay 3/1ekTpogamMu UCNbiITyeMoro o6bekTa, yCTaHOB/IEHHOTO B UCMbITaTe/IbHON Cxeme,
MOrno 6bl faTb Takoe e nokasaHue Ha U3MepuTebHOM npubope, Kak 1 cam nMmnynsc YP. Kaxyuimiica sapag
06bIYHO BbipaxkaeTcsa B Ky/noHax (Kn).

MpumeuaHne — Kaxywuiica 3apsj He paBeH KONNYECTBEHHO 3HAYEHWIO 3apsiaa, SIOKA/IM30BaHHOIO B LEeu
paspsiga, 3HaueHne KOToporo HEBO3MOXHO M3MepPUTL HEMOCPEACTBEHHO.

3.3.2 CKOpOCTb MOBTOPEHUS YaCTUUHbIX pa3psagoB N (pulse repetition rate n): OTHOwWeHWe obuiero
KonyecTsa UMNynbLCoB YP. 3aperncTprpoBaHHbIX B TeYeHne BbIGPAHHOro NHTepBana BpeMeHU, K MpoL40IKu-
TeNbHOCTU 3TOrO UHTEpBana.

MpumeyaHne — Ha npakTvke paccMaTpvBatOTCA TO/ILKO T€ UMMY/bCbl, KOTOPblE MPeBbILaoT HOPMUPOBAH-
Hble 3Ha4YeHUA NN HaxogATCcA B yCTaHOB/IEHHOM AMana3oHe 3HAYEHWIA.
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3.3.3 yacToTa NOBTOPEHUA UMNYNbLCOB YacTUUHbIX pa3psagos N (pulse repetition frequency JT): Yuc-
no nMmnynbcos YP B cekyHAy Npy paBHOMEPHO pacnpegeneHHbIX UMNyabcax.

NMpumeyaHue 1— Yactota noBTOPEHUst MMNybcoB N npuMeHMMa Npu KannGpPOoBKe U rpaflyVpoBKe.

NMpunmevyaHne 2 — Ha npakTuke paccMatpmBatoTCH TOSIbKO T€ MMMNY/IbCbl, KOTOPbIE MPEBbILLAT HOPMUPOBAH-
Hble 3Ha4YeHnAa NN HaxogAaTcAa B yCTaHOB/IEHHOM gMana3oHe 3HaYEeHUIA.

3.3.3.1 uyukn usmepernuna YP Tc (Tref) (PD measurement cycle): lHTepBan BpeMeHn ¢ Havyana namepe-
HUA N 4,0 OKOHYAHUA n3mepeHus YP C. unm ne— 4ymcno nepuoaoB UCNbITaTeNIbHOro NEPEMEHHOr0 Hanpsaxe-
HUSi B MHTEpBasie BpeMeHun namepeHuns YP.
3.3.4 az3oBblit yron o, n/mnm MomMeHT BO3HWKHOBeHUS umnynbca YP (phase angle ¢ and time t,
of occurrence of a PD pulse)
«>*360 (yn

roe t, — Bpemsi, M3MepeHHOoe C MOMEHTa NPOXOXAEHUSI MOOXMUTENBHOIO Nonynepuoaa UcnbliTaTeNbHOro Ha-
npsXeHns. nNpejLecTBYOLWEro paspsagy, Yepes HyfieBoe 3HaYeHne 0 MOMEHTa BO3HUKHOBEHUSA UM-
nyfnbca YacTUYHOro paspsaga:
T — ANNTeNbHOCTb NEepuofa UCMbITATe/IbHOTO HaNPSXKEeHUS.
®aszoBblii yron BbipaxaeTtcs B rpagycax (9).
3.3.5 cpeaHuin Tok yacTuuyHoro paspsiga / (average discharge current (): Mpon3BogHas BeMUMHa,
SABNSAOLWAACA CyMMOl a6COMOTHBIX 3HAYEHUI MHAMBUAYANbHbLIX aMIIUTY [ KaXyLUXCa 3apsnoB 4, B TeueHue
BbIGPAHHOrO ONOPHOrO MHTepBana BpeMeHn T lgeneHHas Ha NPOAOMKMTENbHOCTb 3TOTO MHTEpBana

LN *M -- Lip
‘ret
Kak npaBuno, cpeaHuii Tok paspsga BbipaxaeTcsl B KynoHax B cekyHay (Kn/c) nnn B amnepax (A).
3.3.6 mowHocTbL paspsga P (discharge power P). MNpon3BogHas BeNWUMHa, iBASLOLAsACS CYMMOI npo-
N3BEAEHNI KaXyLWnXcs 3apag0B ¢ aMnanTyAo0l AyHa COOTBETCTBYHOLLME MIHOBEHHbIE 3HAYEHUSI HAaNPSXXeHNs
BO3HUKHOBEHNA YP n- B TeueHne nHTepBasia BpemeHn nameperHus UP I'c

p *j-(qM +<hu2
Cc

TbW,. N2 ... U, — 3HAYEHUA UCMbITATE/IbHOTO HanpsHkeHusi (MTHOBEHHbIE 3HAYEeHUs1) B MOMEHTbI BpemeHn
OTAEeNbHO B3ATbIX 3HAYEHUI pas3psafoB Kaxylerocs 3apaga r Heobxoaumo yuuTbiBaTb
3HaK 3TUX OTAE/IbHO B3ATbIX 3HAYEHWIA.

MoLlHOCTb paspaga 06blYHO BbipaxaeTcsa B BatTax (BT).
3.3.6.1 aHeprus egunHuyHoro YP (energy of single PD. W): Mpon3sBogHas BenuuuHa, spnsawowascsa
npovsBeAeHnemM MIHOBEHHOTO 3HaYEeHNSI HanpshkeHns BO3HUKHOBeHMA YP U.Ha ero kaxyuwuiics 3apsag a(

N*-Y-41-

OHeprua eguHMyHoro YP BbipaxaeTtcsa B gxoynax (4x).

3.3.7 kBagpatuyecknii napameTtp D (quadratic rate D): MpoussogHas BenuunHa, ABNALLWANCA CyM-
MOV KBagpaToB aMnAUTY OTAENbHO B3ATbIX 3HAYEHUI KaXyLMXca 3apsafoB (. MHTepBana BpeMeHn usmepe-
Hua YP Tt, feneHHbIX Ha NPOAOMKNTENBHOCTL 3TOM0 MHTEpBana

‘ret

KBuapBruyscTain napameTp Bblpaxaetcs B (KynoHax) B cekyHay (Kn2/c).
3.3.8 nsmeputenb paguonomex (radio disturbance meter): NamepuTtenbHbll Npnbop KBA3UMNMKOB A1
4yacToTHOI nosockl B. cooTBeTcTBYOWMIA pekomeHgaunsm FOCT P 51320.

MpumeyaHue — ITOT TN npubopa paHee HA3bIBA/ICA W3MEPUTENIEM HaBEAEHHbIX (MM BMSIOLLNX)
paavornomex.

3.3.9 HanpsxeHne paguonomex I/Rov (radio disturbance voltage L/RDV): NMpoussogHas BennymHa, siB-
nsawwasnca fNokasaHvem nsmeputens pagnonomex, Korga oH ucnonb3yetcs Ans onpefeneHns Tonbko 3Have-
HUIA KaxyLlerocs 3apsfa guacTuuHbIX 3apsgoB. MNoapo6Has uHpopmauus npuseseHa B 4.5.6 v npunoxeHun I.

3
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HanpshxeHue paguonomex UROV 06bI14HO BbipaxaeTtcs B MKB.

MpumeuaHne — Tlokasatenb Rc HaxoguTcs B gnanasoHe oT 0,0 o 1,0. 3HayeHne Rc = 0.0 cooTBeTCTBYET
peructpauum efuHUYHOTO UMMYNLCHOMO CUrHana YacTUYHOro paspsga (M curHana nomex). 3Hadenne Rc = 1.0 cooT-
BETCTBYET 3aperncTpMpoBaHHbIM YaCTUYHbIM paspsiamM B KaX0oM Nepuoge HanpskeHus.

3.3.9.1 nokasaTtenb noBTopeHus UP MakcMManbHOro 3HauyeHua kaxyuieroca 3apsga gqmax, Rc
(recurring PDs factor). Moka3aTesnb, yka3biBawowWwmnili Ha OTHOLIEHNE NEePUOA0B UCTbITATENIbHOrO NepPeMeHHOro
HanpsXeHns, B KOTOPbIX BO3HUKAOT UP MakcMManbHOro 3HayeHus Kaxyllierocs 3apsifa, Kk obujemy konumye-
CTBY NepuofoB B OAHOM LUKNE N3MEPEHUS.

MpumevyaHune — TMlokasarenb RC HaxoauTcsa B gnanasoHe ot 0,0 fo 1,0. 3HaveHne Rc = 0.0 cooTBeTCcTBYET
peructpauyum efuHUYHOTO UMMY/IbCHOTO curHana YP (i curHana nomex). 3HayveHve RC = 1.0 cooTBeTCTBYeT 3aperu-
CTPMPOBaHHbIM YP B Kaxkgom neproae HanpskeHus.

3.4 MakcumanbHas amnauTyfa noBTOpsilOWerocss 4acTuyHoro paspsaga (largest repeatedly
occurring PD magnitude): Han6onbwasa amnamtyga, 3aperncTpupoBaHHas u3mepuTesibHo CUCTEMON, MMelo-
el 4OCTAaTOYHYI0 NepefaToOuHY0 XapakTepucTuKy B COOTBETCTBUN ¢ TpeboBaHuamu 4.3.3.

MoHATUE «MakCcMManbHas amMnAuTyAa MOBTOPSAIOLWEroca 4acTUYHOrO paspsfa» He NpuMeHsieTca Ans
MCNbITAHWI Ha HANPSAXXeHUN MOCTOAHHOrO TokKa.

3.5.1 HOopmupoBaHHasA MHTEHCUBHOCTb Kakoli-nn6o xapaktepuctuku YP (specified partial discharge
magnitude): MakcumanbHO AONYCTUMOE 3HAYEHUEe KaKon-nmbo xapakTepuctukn YP B ucnbiTyemMoM 06bekTe,
ycTaHaB/MBaeMoe CTaHAapTOM Ha 3/1eKTpoo6opyAoBaHMEe KOHKPETHOTO TMna Npu HOPMUPOBAHHOW BenYnHe
HanpsXeHUs 1 Npu yCTaHOB/IEHHbIX YCI0BUSAX U MeTofax UCMbITaHUSA.

MpumeuyaHne 1— AMNIUTYAHOE 3HAYEHWE NH0GOI BENMUUHBI, OTHOCSILLECs K UMnybey YP, FOXET U3MEHSITb-
€A1 CNyyaiiHbiM 06pa3oM (CTOXacTU4ecky) B NOCNeA0BaTENbHbIX NEPUOAAX UCTITATENIbHOMO HAMPSKEHUS, A TaKKe MOXET
HapacTaTb UM YMEHbLIATLCS BO BPEMsi NMPUNOXKEHUST HanpsxeHusl. Mo3ToMy HOPMUPOBAHHOE 3HAUYEHUE amMnanTyabl YP.
MEeTO/AMKA UCTIbITAHKS, UCTbITATENbHAs CXeMa U NPUBOPbI AOMKHBI GblTb KOPPEKTHO onpeaesneHbl FTOCT, TY Ha cooTBeT-
CTBylOLME BUAbI 060pPY0BaHMS.

MpumeyaHnue 2 — [N UCMbITAHW HA NEPEeMEHHOM HamnpsKEHUM HOPMUPOBAHHAS aMMIUTYAA Kaxyllerocs
3apaaa g eCTb MaKCUMasibHasi aMnIUTyAa NOBTOPSIOWMXCS YACTUUHBIX Pa3PsL0B Araax.

3.5.2 momexu: 3eKTPOMarHUTHbIe NpoLeccChbl, BO3AENCTBYOLIME HA W3MEPUTE/NbHYI0 CXeMy, BHOCS-
Lne NcKaxeHns B NOKasaHWs U3MepUTesIbHOro ycTpolicTea.

3.5.2.1 BHewHue nomexu: ®OHOBLIV WYM. HE 3aBUCALLUIA OT HANPSHKEHUSA, NMPUSTOXKEHHOTO K 06bEKTY
ncnblTaHnii.

3.5.2.2 BHYTpeHHne nomexu: NMomexu, 3aBucsLe oT NPUOXKEHHOTO K 06bEKTY UCMbITAHWUI Hanpsxe-
HUSA; 3TU NOMEXN 06bIYHO BO3pacTaloT Npu YBe/IMYEHUN HaNPSHXKEHUSA W Bbi3blBAOTCA paspsjamMu B 3/1€MeH-
Tax cxembl. DTN paspsfbl MOryT BO3HMKaTL, HANpuMep, B UCMblITaTe/IbHOM TpaHcopmaTope, KoHAeHcaTope
CBA3K, Ha COEMHEHUAX BbICOKOrO HamnpsXXeHWs UM npu UCKPEHMM B MecTax HeKayeCTBEHHOro 3asemM/ieHus
6/1M3KO PaCnosioXeHHOro NOCTOPOHHEro 060pyA0BaHUSA.

3.6 boHoBbIV Wym (background noise): CurHanbl, 06HapyxnBaemMbie BO BpeMs UCNbITaHW 06bekTa Ha
nposepky ypoBHa UP. ucxogsune He oT NCMbITyeMOro obbekra.

MpumeyaHne — OOHOBbLIM LYM MOXET COCTOSITb NM6GO M3 GENOro LWyMa M3MepuTesIbHOW cucTemsl, M6o
LyMa paguoBeLLaHns, Mbo oT ApYrux HenmpepbIBHLIX WX MMMYbCHLIX CUTaNoB. Moapo6Hyo MHopMaLuo CM. B Npu-
noxeHunn X

3.7 3HaUYeHNs UcnbiTaTeNbHbIX HaNPsHKeHWH Npu onpefeneHun MHTeHcuBHocTn YP (applied test
voltages related to partial discharge quantities): Boi6upatotcs B cootseTcTBumM ¢ MOK 60060-1. 3HaueHus gaH-
HbIX HaMNpPsXeHUn Heo6Xo0AUMO UCNONb30BaTh NPY NPaKTUYECKUX UCTIBITAHUSX.

3.7.1 HanpsxeHne Bo3HMKHoBeHUs YP U, (partial discharge inception voltage L): HaumeHbliee 3Ha-
YeHne HanpsHKeHus, Npyu KOTOPOM B UCMbITYeMOM 06beKTe MHTEHCUBHOCTb NOBTOpPSLWMUXCA YUP cTaHoBUTCA
paBHOI MU NpeBbillaeT HOPMUPOBAHHYIO BeJsIMUMHY B c/lyuyae, Korfa npuioXeHHoe K 06bekTy HanpskeHue
NocTeneHHO yBennMunBaoT OT 60/1ee HU3KOro 3HaYeHus, npu koTopom UP eue He Ha6nwganuch.

MpumeyaHne 1— HanpskeHne BO3HUKHOBEHUS YaCTUYHbIX 3apAnoB U sBnsieTcsi caMmbiM HaMEHbLUMM Ha-
NPsSXeHNeM, Npn KOTOPOM amnIMTygHOE 3HaveHe nmMnynbca YP cTaHOBUTCA paBHbIM WU NPeBbIaeT HOPMUPOBaHHOE
MWUHUMaJIbHOE 3Ha4vYeHune.

MpuMeuyaHne 2— [Ina UcnbiTaHuii Nog HaNpPsHKeHUeM MOCTOsSIHHOMO Toka onpeaeneHve Uf TpeGyeT npumeHe-
HUSt MeToaWKY pasgena 11

4
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3.7.2 HanpsXXeHHO noracaHus 4acTuuHbix paspsgos Uc (partial discharge extinction vottage Ue):
HanMeHbllee 3HauYeHWe HanpsHKeHus, NPy KOTOPOM B UCMbITYEMOM O0GbEKTE MHTEHCUBHOCTL MOBTOPSAIOLLMXCS
YaCTUYHbIX PaspsfoB CTAHOBUTCA PaBHOW WMAM MeHblLle HOPMUPOBAHHOW BENUYMHBLI B Cfy4vae, Korga npu-
NOXEeHHOoe K OG'beKTy HanpsXXeHne NoCTeneHHO yMeHbwakwT oT 60nee BbICOKOTO 3Ha4vyeHund, Npu KOTOPOM Ha-
6nwganuch Takne uMnynabcobl YP.

Opyrumun cnoBamu, HanpsbxeHue noracaHuns Ue siBnsieTca cambiM HaMMEHbLUM HanpshkeHuem, npu Ko-
TOpOM amMnanTyga Be/IMYUHbI MmMnysbca YP cTtaHoBuUTCA paBHOI‘/'I N MeHble HOPMUPOBAHHOIO MUHUMaASb-
HOro 3HauyeHus.

MpumeyaHne — VcnbiTaHWs HaNpsXXeHVEM NOCTOSIHHOTO TOKa An1s onpegenenns Ue TpebytoT 0coboro BHK-
mMaHus. Cm. pasgen 11

3.7.3 ncnoiTaTenbHoe (HopmupoBaHHOe) HanpsxeHue UP (partial discharge test voltage). Hopmu-
pOBaHHOE HanpsXXeHue, NPUI0XEHHOE B COOTBETCTBUU C YCTAHOB/IEHHOW METOAMKON ucnbiTaHusa Ha YP. npu
KOTOPOM B UCNbITYEMOM 06beKTe He J0/IXKHO 6bITb YP ¢ XapakTepuctukamu, npesbilaowMMm HOPMUPOBaH-
Hble 3HavyeHus.

3.8 cuctema nsmepeHuns yactTuuHblx paspagos (partial discharge measuring system): Nameputenb-
Hasa cucTema, BkIwYyawwas coefuHuTeNnbHoe yCTPONCTBO, CUCTEMY Nepefayun n n3mepuTenbHblil npubop.

3.9 xapakTepuUcTUKM U3MEPUTENbLHOI cucTembl (measuring system characteristics): OnpegeneHus,
OTHOCALWMECA K UBMEPUTENIbHBIM CUCTEMAM, YCTaHOBMEHbI B 4.3.

3.9.1 yacToTHasa xapakTtepucTuka umnegaHca nepegaum L1) (transfer impedance Z(f)\. OTHOwWweHMe
amMnAnTy bl BbIXOAHOTO HaNpsHkeHus K HEW3MEeHHON aMnNanTyae BXOAHOTO Toka (HanpshkeHus) B 3aBUCHMOCTH
OT yacToThbl f Npy cuHycompganbHOM BXO4HOM TOKe.

3.9.2 HUXHAS 1 BOpXHAsA yacToThl 7, u ft (lower and upper limit frequencies 7, and 2): YacTtoThl, gns
KOTOPbIX YacToTHas xapaktepuctuka nepepgauv Z(f) nagaet He meHee yem Ha 6 4B OTHOCUTENbLHO ee 3Haue-
HUA B CEPeAMHHOI YacTu NoaoChkl NponyckaHus.

3.9.3 cepeanHHas yactoTa /mu nonoca nponyckaHus n/(midband frequency fin and bandwidth J1/):
[na Bcex TUNOB U3MEPUTE/IbHbIX CUCTEM CepefMHHasn yactoTa onpefensercsa Kak

1 nosoca nponyckaHus
nr=72-7,.

3.9.4 owmnbKa OT HAMOXEHUS UMNYNbLCOB (superposition error): OwWmnbKa N3MepeHuns, Bo3HMKatoLas,
Korga nHTepBan BpeMeHU MeXAy BXOAHbIMU MMMYy/bCaMy TOKA MeHbLUe, YeM BpeMs peakunn Ha OAUHOYHBIN
nMnynbc. OWwnbKa OT HANOXEHNS UMNYNLCOB MOXET A06aBAATLCA UM BblYNTATLCA B 3aBUCUMOCTHY OT YacTo-
Tbl X NOBTOpPEHUsi. Ha npakTuke BO3MOXHbI 06a cnyyas n3-3a C/ly4vyaiiHOro xapaktepa 4acToTbl MOBTOpPEHUs
nmnynbcoB. OAHaKo, NOCKObKY M3MepeHUss NpoBoAsTCA Ha 6a3e Hanboiee YacTo NOBTOPSAOLWEA aMNANTYAbl
YUP. 06bIYHO YUMTbLIBAIOT TONIbKO NONOXUTENbHbIE OWMOKA HANOXEHNS.

NMpumevyaHue — OWUGKN HAOXEHUS MOTYT AOXOAUTL [0 100 % 1 Gonee B 3aBUCUMOCTW OT YaCTOTbl NOBTO-
PEHNs NMMY/bCOB U XapakTePUCTVK U3MEPUTESIbHON CUCTEMBI.

3.9.5 paspewatuiee spomsa nmnynscos I, (pulse resolution time IT): HaumeHbLW Nt MHTepBan Bpeme-
HW MeXAay ABYMS nocnefoBaTeslbHbIMU BXOAHBIMU UMMY/IbCAMU OYEHb KOPOTKOW AMTENbHOCTU, OAUHAKOBOM
hopMbl, NONAPHOCTY U aMMANTYAbl, A8 KOTOPbIX aMMINTYAHOE 3HaYeHne BCNEeACTBME HAIOKEHUA UMNY/b-
COB He n3MeHsietTcs 6osiee yem Ha 10 % OTHOCMTENbHO OAMHOYHOIO UMMNY/bCA.

Paspelatlyee Bpems 06bI4HO 06paATHO NponopuroHanbHO nonoce nponyckaHus AfusmeputensHoii
cuctembl. OHO siIBNSieTCA nokasaTesieM BO3MOXHOCTU M3MeEPUTENbHON CUCTeMbl pa3genntb creaylouime apyr
3a Apyrom umnynbcbl YP.

NMpumevyaHue — PekoMeHAyeTCs U3MEPATb paspeLuatoLiee Bpems ANs BCeli M3MepuTesnbHoOli cucTembl B CO-
cTaBe WCrbITaTesIbHON CXeMbl, MOCKO/bKY OLUMOKN HA/TIOKEHUS MOTYT BbI3bIBATHCSA U UCTIbITYEMbIM 06BEKTOM, Hanpumep
OTPaXEHNSIMM OT KOHLIeBOVi 3aenku kabens. CoOTBETCTBYIOLLMM TEXHUYECKVM KOMUTETAM CiefyeT YyCTaHOBUTb MeTOANKY
£15 06paboTKM OLLINGOK HAMIOXKEHNST U 0OCOBEHHO MO AOMYCKOB C UX 3HaKaMu.

3.9.6 owwnbka nHTerpupoBaHus (integration error): OwnbKa NpN NIMEpPEHNN Kaxylierocs 3apsaga, npo-
NcxoAslwasn. Korga BepxHsas yactoTa CrnekTpa umnysnbca Toka YP Huxe, yeM BEpXHAA yacToTa cpesa LUMPOKO-
NOSIOCHOI U3MEPUTENbHOW CUCTEMBI, UM YeM CepefMHHan YyacToTa Y3KONONOCHOW M3MepPUTEIbHON CUCTEMBI.

CM. pUCyHOK 2.



FOCT P 55191—2012

MpumeuyaHne — [Py HEOGXOAUMOCTM AN15 CNELMabHbIX NPUGOPOB COOTBETCTBYIOLMM TEXHNYECKUM KOMUTE-
TOM HacToSTE/NIbHO PEKOMEHAYETCS YCTAaHOBUTL GOMEE XeCTKUE 3HaueHNs Ans 11 f2. uTo6bl CBECTU K MUHUMYMY OLLUGKY
VHTETPUPOBaHUS.

3.10 yudcpoBbie nsmMmepuTenn vyacTuuHbix paspsagos {digital partial discharge instruments): Mpun6o-
pbl. paccmaTpuBaeMble B HacTOsLWEM cTaHAapTe, B OCHOBHOM 6a3MpylOTCS Ha aHasoroBbliX M3MEPUTENbHbIX
cucTeMax u npubopax ANsi U3MEPEHUA Kaxyllerocs 3apsifa (. OCHalleHHbIX LudpoBoii cuctemoli c6opa u
06paboTkn gaHHbIX. LUndposasa yactb umudposoro npubopa mamepeHus YP ncnonb3yetcs Ansg ob6paboTku
aHasNoroBbIX CUTHaNOB C Leflblo UX AanbHellen OueHKN, ANS XpaHEHUA COOTBETCTBYIOLWMX BENIUYNH U Npea-
CTaB/MEeHUA pe3ynbTaToB UCNbITAHMA Ha gucnneo. CM. Takxe npunoxeHue .

Mpumeuanne — Linucposoii npubop nsmepeHnss YUP MOXeT BK/IOUYATb M3MEPUTESbHbIN 3NeMeHT (AaTuuk) u
umncppoByto cuctemMy cbopa gaHHbix 6e3 BXoAHOro 6/10ka aHan0roBoii 06paboTku curHana. Hactoawmii ctaHgapT He gaeT
cneuvanbHoi nHhopmaummn o Nnpnbopax Takoro TUna.

3.11 kanubpoBka (rpajynpoBKa) U3MepUTeNIbHOTo Npubopa: YcTtaHOB/IEHNE KO/IMYECTBEHHOIO CO-
OTHOWeHNs (MacwTabHoro koadduLmeHTa) Mexay nokasaHuAMU OTCYETHOrO YCTPOCTBA M3MEPUTEbHOro
npuéopa v COOTBETCTBYIOLMMN U3MEPAEMbIMU XapakTepPUCTUKAMWN YaCTUYHbIX Pas3psfoB B NOTHOCTbIO YKOM-
NNeKTOBAHHOW yCTAHOBKE C BK/IOYEHHBIM 06bEKTOM.

3.12 macwTabHblii KoadhduumeHT K (scale factor k): KoadhduuymeHT, Ha KOTOpbIi cnefyeT YMHOXUTb
3HayeHue, U3MepeHHoe YCTPONCTBOM MPUCOeUNHEHUS U3MEepPUTebHOW cUcTemMbl WanM usmeputenem YP B
BMAE aMNINTYAHOrO 3HAYEHNA UMNYbCa HaNPSXXeHUA, ANA NONYYeHUS 3HaYEHUS BXOLHOI Be/IMYNHbI B BuAe
kaxyuwerocs 3apaga (TOCT P 55193).

3.13 kannbpoBo4HOe (rpafyMpoBOYHOE) YCTPONCTBO: YCTPONCTBO, cocToALee N3 kanmbpatopa YP.
reHepupytowero kanmbpoBaHHble XxapakTepUCTUKN YaCTUYHBIX paspsafoB, W UCMNONb3YyeMoe Mnpu Kannbposke
(rpafyvpoBKe) M3MepuUTeIbHOTro Npuéopa (cucTemsl, ycTpoictea) YP.

4 WcnblTaTesNbHble YCTAHOBKM (CXEMbI) M U3MEPUTESIbHbIE CUCTEMBI (MPMBOPLI)

4.1 O6wune TpeboBaHusa

Cxema N1 UCMbITaHWA U30NALNM 3NEKTPo06opyAOBaHNA C U3MEPEHWEM XapaKTepUCTUK YaCTUYHbIX
paspafos Ao/HkHa obecneynMBaTbh UCNbITAHME U U3MEPEHME TeX XapakTepucTuK, KOTOpble npeaycMOTpPeHbl
cTaHfapTaMu Ha 31eKTpoo6opyAoBaHNe KOHKPETHOro Tuna.

B aTomM pasfjene onucbiBAKOTCA OCHOBHblE WUCMbITaTe/IbHbIE CXEMbl, U3MepUTe/ibHble CUCTEMbI U NpU-
60pbl 4719 N3MEPEHUS BE/IMYNH, OTHOCALLMXCA K YaCTUYHbIM paspsajam, 1 gaHa nHgopmauma o npuHymunax nx
pa6oTbl. MonHOCTbI0 co6paHHas ucnbelTaTesnbHas yCTaHOBKA, U3MEPUTESIbHbIE CUCTEMbI U NPUGOPbI JOMKHBbI
KanmbposaTbCA U rpagynpoBaTbCA COrNacHo pasfeny 5. B cooTBeTCTBMU C TpeboBaHuaAMu pasgena 7. Tak-
e TeXHUYeCKnit KOMUTET MOXeT PeKOMeHA0BaTb A1 HEKOTOPbIX NCMbITYyeMblX 06BEKTOB COOTBETCTBYIOLLMUIA
CTaHAapT, NpU 3TOM TEXHUYECKOMY KOMUTETY pekoMeHAyeTcs UCnosb3oBaTh XxapakTepucTukn YP. npepacTas-
nawmne HanbonbLlIYyo ANAarHoCTUYecKyo MHpopmauuio o npoueccax YP.

[nA HeKoTOpbIX MCMbITYyEMbIX O6bEKTOB COOTBETCTBYHOLWMIA TEXHUYECKUIA KOMUTET MOXEeT PeKOMEeH-
foBaTb 0COGY0 UCMbITATENbHYIO CXeMy. TeXHWYeCKOMY KOMWUTETY peKkoMeHyeTcs UCMnonb3oBaTb XapakTe-
pucTukn YP. npepacTasnsaowmne Hanbonblylo guarHoctuyeckyto uHdopmaumio o npoueccax YP. Bo3moxHO
npuMeHeHne N60i 13 ncnbiTaTeNbHbIX CXEM, YKa3aHHbIX B 4.2. 1 fl06as n3 nsmepuTesibHbIX CUCTEM, yCTa-
HOB/IEHHbIX B 4.3. cuuTaeTCcs Npuemnaemoi, ecnn COOTBETCTBYIOLWMNA TEXHUNYECKUA KOMUTET He yCTaHOBMI
MHaye. B KaX40M KOHKpPETHOM ciy4yae Heo6Xxo4umo onpefennTb OCHOBHble XapaKTepUCTUKN U3MEpPUTESbHO
cuctemsl (I,. T cm. 3.9.2 1 3.9.5).

McnbiTaHna HanpshkeHMeM NOCTOSIHHOTo Toka npeAcTaBfieHbl B pasgene 11.

4.2 NcnblTaTesibHble CXeMbl Ha HaNpsAXeHUNn NepeMeHHOro Toka

BONbWMWHCTBO CXEM, NPUMEHAEMbIX AN U3MEPEHUA YACTUYHbIX pa3psafoB, MOXHO NONy4ynTb Ha 6ase
OZHOW NN HECKONIbKNX OCHOBHbIX CXEM, NpeAcTaB/eHHbIX B npunoxeHun b Ha pucyHkax b.1, a— B.1, r. He-
KOTOpble BapMaHTbl TakMxX CXeM nokKasaHbl Tam Xe Ha pucyHkax 6.2 n b.3.

McnbliTatenbHaa cxema COCTOUT U3 CNeAYyLWnX OCHOBHbIX 3/1IEMEHTOB:

- WUCTOYHMKA BbICOKOIO HaNpPsXeHUs, UMetoLwero 40CTaTo4yHO HU3KNI YpoBeHb (hOHOBOrO WwWyma (CcMm. pas-
fensl 9 1 10) ¢ TeM. YTO6bI UMETb BO3MOXHOCTb U3MEPATb HOPMUPOBAHHY aMNANTYyAy YaCTUYHOTO paspsaga
NP HOPMUPOBAHHOM UCMbITATENILHOM HaNPSXEHNN:

6
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- UCNbITYEMOTro 06bEKTa, KOTOPbIA MOXHO paccmMaTpuBaTh Kak eMKocTb Ca (CM. npunoxexHue B):

- KOoHAeHcaTopa cBsA3n CK, UMeLLero Many UHAYKTUBHOCTb, UM BTOPOro UCNbITyeMoro o6bekra Cal,
aHanorn4yHoro ucnbityeMomy o6bekty Ca (Heo6xogumo, 4To6bl Ck unn Cal uMenu [oCTaTOYHO HU3KUIA ypo-
BEHb COGCTBEHHbIX YAaCTUYHbIX pPas3psiiloB HA HOPMUPOBAHHOM WCNbITATENILHOM HaNpPsXeHUn ¢ Tem, YToObI
o6ecneynTb BO3MOXHOCTb NPOBEAEHUA W3MEPEeHUli YaCTUYHbIX pa3psafoB COOTBETCTBYHLEro Kaxylierocs
3apsifa: fonyckaeTcs NOBbILWEHHbI YPOBEHb YACTUYHbIX PAa3paA0B, eC/IM U3MepPUTesibHasi cuctemMa cnocobHa
OT/IMUNTL paspsfbl UCMbITYyeMOro o6bekTa oT pa3psAoB KOHAeHcaTopa CBSA3M Y U3MEepPUTb UX pa3fesibHo):

- CUCTEMbl BbICOKOBOJIbTHbIX COEAWHEHWUIA (WWH), MMEKLWMNX AOCTATOYHO HU3KWUI ypoBEeHb (DOHOBOIO
wyma (cMm. pasgensl 9 u 10) ¢ TeM, YTO6bl MUMeTb YaCTUYHbIE pa3psabl COOTBETCTBYIOLLEIO 3HAYEHUS KaxXyLle-
rocsi 3apsifa npyv HOPMMPOBAHHOM UCMbITATE/IbHOM HaNPsXeHuw;

- U3MEpUTesIbHOW CUCTEMbI, COCTOsIWEell N3 U3MEepPUTENIbHOTO 3/1eMeHTa, CoefVHUTENbHOro kabens u
n3mepuTenbHoro npubopa;

- 3aWWTHOrO ycTpoiicTBa (paspAagHMKa), NOLKNIOYAEMOoro napannesbHo N3MepPUTEIbHOMY 3/IEMEHTY:

- 3aWMTHOrO CONPOTMBAEHNS NN PUABTPA HUKHUX YACTOT, KOTOPbIE MOTYT BbITb BCTPOEHbLI CO CTOPOHbI
BbICOKOTO HanpshXeHus, YTO6bl YMEHbLWMNTbL (DOHOBLIW WYM OT UCTOUHMKA NUTAHUS.

Mpu ncnbiTaHUM U3oNALMKM TpaHCOOPMATOPOB UHAYKTUPOBAHHLIM HanpsHXXeHMeM WUCMbITyeMblii TpaHc-
chopmaTop ABNSETCA NCTOYHUKOM BbICOKOTO MUCMbITATENLHOIO HaNPsHXXEHNS.

KoHAeHcaTop MOXeT cneuunanbHO BKIOYATLCA B YCTAHOBKY. B kauecTBe eMKOCTM KOHAeHcaTopa CBA3M
Takxe MOryT 6bITb MICNO/Ib30BaHbl EMKOCTb BBOJA UCNbITYEMOro TpaHcopMaTopa, EMKOCTb BTOPOro UCMbITY-
eMoro o6bekTa Uan napasuTHasi EMKOCTb CUCTEMbI COEIMHEHMNI BbICOKOTO HANpPshXeHUs.

MNCTOYHUK BbICOKOTO HAMpPsKeHUs1 N KOHAEHCATOP CBA3U He A0/KHbI OblTb AOMNOMHUTENbHBIMUA NCTOUYHU-
Kamu paspsgos, MeLWawwnx N3MEPEHNSM XapakTePUCTUK YACTUUYHbIX paspsiiloB B 06bEeKTe UCMbITaHWIA.

BbiBOAbl 1 hNaHLbl 31EMEHTOB YCTAHOBKM U COEANHEHWNS BbICOKOTO HaNPsSXeHUs AOMKHbI ObiTb BbINO-
HEeHbl KOHCTPYKTUBHO TakMM cnoco6oM, 4To6bl UCKIYaTb BO3HWKHOBEHWE KOPOHbI B BO3Ayxe, Mellalouiei
N3MEPEHNAM XapakTepPUCTUK YaCTUYHbIX pa3psioB.

®UNBbTPbI HWKHUX YacTOT Ha CTOPOHE BbICOKOrO HanpshKeHWs NMPUMEHSIIOTCHA TONIbKO NpU Heo6xoAnMo-
CTun, Korga TpebyeTcs OrpaHnYnUTb BAUAHWE BHELWHUX NOMEX Ha NpoLecc N3MepeHus.

3aumMTHoe ycTpoiicTBo (pa3psgHuk) npu npoboe obbekTa AO/HKHO ob6ecneymBaTb OrpaHUYeHne Hanpsa-
XEHNA Ha uamepuTesnbHOM npubope [0 3HAYeHUs:, 6e30nacHoOro A4S AaHHOTO N3MepUTeNbHOro yCTPOCTBa,
HO He Bbllle A0NYCTMMOro No npasuaam TeXHWKM 6e30nacHOCTH.

MpumeyaHune — B kaxaoi U3 OCHOBHbIX UCTbITATENbHBLIX CXeM YP. nokasaHHbIX B NPUAOKEHUN B Ha pUcyH-
Kax B.1 n B.3. n3amepuTeNbHbIA 3NEMEHT (faTuuK) U3MEPUTE/bHOW CUCTEMbI MOXET Takke pasmellaTbCsi CO CTOPOHbI
BbICOKOBO/IbTHOTO BbIBOAA TakMM 06pa30M, YTO NOMOXKEHUS COeAVHUTENbHBIX YCTPOWCTB OTHOCUTENBHO Ck 1 Ca MeHsITCA
MecTamu; Npy 3TOM UCMOJb3YTCA onTUYeckne (UWn UHbIE) IMHUK CBSA3N M3MEPUTEbHOro 31IeMeHTa (gaTyvka) ¢ npuéo-
poM, Kak nokasaHo Ha pucyHke b.1, a.

[JononHutenbHasa uHdgopMauma u ocobble xapakTePUCTUKM pa3HbiX UCMbITaTe/IbHbIX CXEM paccMaTpu-
BalTCA B NPUIOXeHUAax b n X.

4.3 lV3meputesibHble CUCTEMBI

4.3.1 O6wme NoONOXEeHMNS

N3mepuTesnbHble CUCTEMbI XapakTEPUCTUK YACTUUYHOTO pa3psaga MOXHO pa3fesinTb Ha HECKO/IbKO Nnoj-
CUCTEM: U3MEPUTENbHbIN 3N1EeMEHT (AaTyuk), CUCTeMy nepefayn U3MepuTesIbHOro curHana (Hanpumep, co-
eAVHUTENbHbIA Kabenb, ONTUYECKUA MU paguokaHan OCHOBHbIX NIMHUIA CBA3WN) U M3MepUTENbHbIR npubop.
B o6wem cnyyae cuctema nepefayn u3MepuTesibHOro curHana He TpebyeTca ANA onpefeneHns xapaxkrepu-
CTUK CXEMbI U MO3TOMY He 6epeTcsi B pacyerT.

4.3.2 N3mepuTenbHble KOMMNOHEHTHI

4.3.2.1 WN3mepuTeNbHbIN 31EMEHT (AaTUnK)

N3mepuTenbHbI 3NeMeHT (AaTyuk) UMeeT cneumanbHy0 KOHCTPYKLMIO, ob6ecneyvBaioLlyo onTuMaib-
HYI YYBCTBUTENbHOCTb B UCMbITATE/IbHOW CXEME M YCTONYMBOCTb K 3/1€KTPOMArHUTHbIM nomexam. C ofHUM
n3mepuTeNbHbIM NPUOGOPOM MOTyT paboTaTb pasNInyHble U3MepUTebHble 31IeMEHTbI (BaTYnKK).

O6bIYHO N3MEPUTENbHbIN 3NeMeHT (AaTunK) NnpeacTaBisieT CO60M aKTUBHbIV UAN NACCUBHbIA YeTblpex-
NOMIOCHUK, NPeo6pas3yLnii BXOLHbIE TOKM B BbIXOAHbIE CUTHA/bI HANPSHKEHUSA. DTN CUTHASbI MepejarnTcs Ha
n3MepuTeNbHbIi NPUGOP C NOMOLWbIO NMHUK CBA3KN. YacToTHAA XapakTepucTuka M3MepuTenbHOro aneMeHTa
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(maTtuuka), onpefensieMas OTHOLWEHWEM BbIXOAHOIO HaMPsHXXEHUS K BXOAHOMY TOKY, BblGUpaeTcst Tak, 4To6bl
YyacToTa nuTaloLeil CeTn 1 ee rapMOHUKN Kak MOXHO MeHblle BO3AeiiCTBOBaIN Ha npubop.

MpumeyvaHue 1— XoTs MHAMBMAYa/IbHAA NepefaToyHasi xapakTepUCTVKa N3MepPUTENBHOTO 3/1eEMeHTa (faTun-
Ka) He npeacTasnsieT O6LUEro NHTepeca, B TO XKe BPEMS ero BXOAHasA amMNnIUTYAHO-4aCcTOTHAs XapakTepucTuka SBseTcs
BaXHOIA, NOCKO/bKY OHa B3aumogelicTByeT ¢ C, u Cau COCTaBseT BaXHYH0 YacTb UCTIbITATE/NbHO CXEMbl.

MpumeuyaHue 2 — Heobxoaumo, 4TOGLI Kabenu CBA3WM W3MEPUTENbHOTO 3NeMeHTa (4aTumka) ¢ UCTbITye-
MbIM 06BEKTOM BbI/I KaK MOXHO KOpOYe A/si TOro, YTo6bl CHU3UTL 40 MUHUMYMa MX BO3AECTBME HA LUMPUHY CriekTpa
[EeTeKTUPOBaHMS.

B kauecTBe M3MepPUTE/IbHOrO 3/IEMEHTa B UCMbITaTe/IbHbIX CXEMaxX MOXHO UCM0/b30BaTb pe3ncTop, npe-
MMYLLeCTBEHHO Ma/loUNAYKTUBHbIW, VAN UMMYAbCHbIA TpaHcopmaTop.

[lonyckaeTcs npUMeHeHne KaTyLWKn UHAYKTUBHOCTU Wan chunbTpa ¢ 601ee CAOXHON CXeMOIA.

3HauyeHne CONpPOTUBMEHNA pe3ncTopa BblIOUPAETCA OT HECKONbKMX eAUHUL, [0 HEeCKONbKMX Thica4y OM.
Bonbluoe 3HayeHre CONPOTUBAEHUS MO3BONSET NOAYUYNTb 60/bLIYIO YYBCTBUTENBHOCTL U3MEPUTE/BHOI CXEMBbI.

MapameTpbl L n C koHTypa (C y4eToM napameTpoB U3MepPUTEIbHOW CXeMbl) fO/MKHbI Bbi6MpaTbCs Takum
o6pa3oM, YTO6bl YacToTa ero HacTPolKK COOTBETCTBOBA/A YacTOTe HACTPOKN n3mepuTenbHoro npuéopa.

NHAYKTMBHOCTL KaTywkn L gonkHa 6bITb HEM3MEHHOW BO BCEM AManasoHe aMniuTyf HanpskeHus, Ko-
TOpble 0XNAATCA HA Hel NPu U3MEPEHNSIX XapakTepUCTUK YaCTUUYHbIX PaspsAoB.

Mexay n3mepuTesibHbIM 3/1EMEHTOM M BXOAOM M3MepUTeibHOro npubopa fonyckaeTcs BKIKOUYEHME CO-
rnacytwoliero TpaHcihopmaropa, 4YacToTHast XxapakTepucTiika KOTOpOoro Jo/XHa fiexaTtb B Mpejeniax 4acToTHOM
XapakTepucTukn namepuTtenbHoro npubopa.

B 6anaHcHoil cxeme NpUMEHAIOTCA ABa PeryanpyemMbiX MaioOMHAYKTUBHbLIX pe3nctopa u cornacyowui
(cummeTpupyoLwmnit) TpaHccopMaTop WU YCUANTENb C CUMMETPUYHBIM BXOAOM.

4.3.2.2 WN3meputenbHble npnbopsbl

N3meputenbHblil NPpU6G0OpP AO/MKEH N3MEPATb [BE OCHOBHbIE XapakTepUCTUKN YaCTUUYHbIX Pa3psagoB:

- KaxyLmiica 3apagy.

- MOMeHT [, BO3HUKHOBEHMA umnynbca YP nnu asossiit yron K,

- npu Heo6xoauMocTn npousBogHble -n.A/./.Pwn D.

[na namMepeHnsa ogHOI M3 XapaKTePUCTUK YaCTUYHbIX Pa3psijoB B HECKO/IbKMNX 3afaHHbIX NHTepBanax ee
3Ha4YeHUit gonyckaeTcs NPMMeEHeHne MHOrokaHa/lbHOro M3MepuTeNIbHOro Npubopa, CoAepxallero HeCKobKo
napannenbHbiX kKaHanoB. OTAe bHblE 3/1EMEHTbI Pa3/IMYHbIX KAHAN0B MOTYT 6bITh pa3AefibHbIMU UK 06LLUMU.

[ns ofHOBPEMEHHOro N3MepeHNsa HECKOJIbKMX XapaKkTepucTUK YaCTUUYHbIX pa3psafoB fonycKaeTcsa npuMe-
HeHVe u3mepuTesnibHOro Npubopa, B KOTOPOM OTAESIbHbIE 3N1IEMEHTLI ABASATCA O6LWMMUN AN1A HECKO/IbKUX N3Me-
pUTENbHBIX KAHANO0B, KaX/blii U3 KOTOPbIX N3MepsieT 04HY U3 TpebyeMbiX XapakTepUCTUK YHaCcTUYHbIX pa3psajos.

[onoNHNTeNbHO 4718 N3MEPEHMNI MOTYT NPUMEHATLCA aMMIMTYAHble AUCKPUMUHATOPbLI 1 perncTpupyto-
wue npmbopsl.

N3meputenb Kaxyujerocs sapsifjia Tuna aMmnaMTyfHOro UMMNY/bCHOro BO/AbTMETPA CO CTPEsIOYHbIM OT-
CYETHbIM YCTPOCTBOM AOJ/IKEH U3MEpPATb KaXyluiica 3apsaf UMNY/NbCOB YACTUYHbIX PaspsfoB, HauynHas C
4acToTbl WX criefgoBaHnsa He 6osee 100 MMNYyNbLCOB B CEKyHAY. MNpu 3TOM U3mMepuTesnb f0/KeH obecneynsartb
perucTpaumio MakCUManbHOro Kaxylierocs 3apsja HeofHOKpaTHO Bo3HMKawWwmux YP. OH foNXeH U3MepaTb
KakK NoNoXUTe bHble, TaK M oTpuLaTesibHble UMNY/bCbl. MakcumanbHasa CKOPOCTb cHeTa U3MepuTesia 4acToThl
cfiefj0BaHNA UMNYNbLCOB A0/KHA 6bITb He MeHee 104 ¢ 1. Mpu Mcnosib30BaHUM Y3KOMNOJIOCHOTO U3MepUTesb-
Horo npm6opa paspeluiarwllee BpeMa cueTynka BbibupaeTcs paBHbiM 1/af. EMKOCTbL cyeTa cyeTymka MMNyb-
COB A0/KHAa 6bITb He MeHee 105 MMNynbCOB.

B cnyyae npvMeHeHMs AOMOMHUTESbHbIX LWNPOKONOMOCHBIX yCunuTeneid, npefgHasHavyeHHbIX AN ycu-
NEHNS UMNYNbCOB HaNPSAXeHUs B U3MEPUTE IbHOW CXeMe, BbI3BaHHbIX YACTUYHBIMU pa3psifamMu, 40 3HaYeHWUN,
[OCTaTOYHbIX A/1A perncrTpaumm nx nsmepuTesibHbIMU NpuéopamMun, pekoMeHayeTca UX NpUMeHeHne co cneay-
OLWUMN XapakTepucTukamu:

- HWXHSAS YyacToTa Nosaochl NponyckaHns — He meHee 30 KIy;

- BEpPXHAS YacToTa Mnosockl NponyckaHns — He MeHee 1 MIu.

Mpumevyanne — y3KOI'|0]'IOCHbII71 ycunnutenb gonyckaetca npuMeHAaTb npn 60/bLLNX 3HAYEHUSIX EMKOCTU 06b-
eKTa UCMbITaHWiA, a Takxe npv HaNMYMM BHELLHNX NoMexX onpep,eneHHon 4acToThbl.

PekomeHayeTca NPUMEHATbL Y3KONONOCHbIV YCUAUTENb CO CAEAYIOWNMY XapakTepucTukamm.
- WKWpWHa nosiocbl nponyckaHuna — 8—10 klu;
- yacToTa HacTpoiiku — 20 kl'y — 2 MMMy,
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Tpebyemoe K ycunutensm paspellarliee BpemMs A0/HKHO 6bITb meHee 100 MKc.

[ns nogaBneHnsa nomex B HU3KOYACTOTHOM Anana3oHe Nosockbl NPONyCKaHWs, ecnu 3To He obecneynBsa-
eTCca XapaKkTepuCcTUKON YyCUNuTens, NnpUMeHaeTcs uabTp BEPXHUX YacToT.

KoadhpuumneHT 3aTyxaHus ounbTpa onpefensioT yC0oBUEM HAAEXHOro n3MepeHus TpebyemMoil MUHu-
MasibHON MHTEHCUBHOCTM YaCTUUYHbIX Pa3psafoB NPM HOPMUPOBAHHOM HAMNPSXXEHUU Ha UCMbITYEMOM O06beKTe.

4.3.3 lMepepatoyHas xapakrepuctuka NnpmbopoB AN U3MEPEeHUa Kaxylieroca sapsaga

Ecnu amnauTyga 4acTOTHOrO cnekTpa BXOAHbIX MMMY/IbCOB NOCTOSIHHA, MO KpailiHeil Mepe B LWIMPUHE
cnekTtpa Af nsmeputenbHoii cuctemsl {CM. PUCYHOK 2). TO mepejaToyHas xapaktepucTuka npubopa onpe-
aenseTca UMNYNbCOM HaMNpPsXXeHUs € NUKOBbIM 3HAYEeHWEM, NPOMNopLMOHanbHbIM 3apsaay (04HONOMOCHOMY)
BXOAHOro umnynbca. opma, 4ANTENBHOCTb U MUKOBOE 3HAYEHUE BbIXOAHOI0 MMNYy/bca onpeAensanTca B 3a-
BUCUMOCTU OT TpebyeMmoi HYacTOTHOIW xapakTepucTukn nMmnegaHca nepegaun Z(f) nusmepntenbHoli cuctemsl.
Be3 yyeTta gaHHoro TpebosaHusa opmMa 1 AANTENBHOCTb BbIXOAHOrO MMMy/bCa MOTYT 6biTh MOMHOCTLIO OT-
NINYHbI OT BXOLHOrO CUrHana.

Busyanusauma oTgeNbHbIX UMNY/NbCOB BbIXOAHOIO HAMPSXeHUA MOXeT 06/1erynTb pacno3HasaHue npo-
NCXOXAEHNA YaCTUYHbIX Pa3psfoB 1 OT/INYUTL UX OT noMex (CM. pasgen 10). UMnynbcbl HanpsxeHus cnepyeT
npefcTaBnATb BU3yasbHO NM60 HA TINHETHON BpeMeHHOI pa3BepTke NO UCMbITATe/IbHOMY HanpshKeHuto, 1mM6o
Ha CUMHycoufanbHON pa3BepTKe CUHXPOHWU3MPOBAHHOW MO 4YacTOTe UCMbITATENbHOIO HanpsXXeHusa, NM6o no
3NNMNCcoMAanbHON pasBepTke, BpaLialowWwelicsi CUHXPOHHO C YacTOTON UCNbITATE/IbHOTO HANPSXEHNA.

Kpome Toro, pekomeHyeTcs UCMOb30BaTb UHANKATOP WKW perncTpaTop 4Na onpegeneHns aMnanTysbl
MaKCMManbHOro NOBTOPAILLENOCA YacTUYHOro paspsga. MokasaHue Takux NPUGOPOB NPU UCAbITAHUAX Ha-
npsXXeHneM nepeMeHHOro Toka cnefyeT BbINO/HATL C MOMOLLLbIO aHa/l0roBO CXeMbl feTekTupoBaHus (06Ha-
pyXXeHWsi. onpegeneHns) nuka nav nytem L poBoro onpeaesnieHns nuka no nporpaMme ¢ Masio NOCTOSHHOA
BpeMeHun 3apsfa. [locTosHHasa BpeMeHW peructpupyemoro umnynbca YP gonxHa 6biTb He 6onee 0.44 c.
HesaBucumo oT Tuna Aucnnes, UCnosb3yemoro B Takmx npubéopax, A0/HKHbI BbINONHATLCA cneayowue Tpe-
6oBaHuA:

- nepefaTtoyHas xapakTepucTuka U3mMepuTenbHOM CUCTEMbl Ha NOCnefo0BaTebHOCTb PABHO U fasieko
OTCTOALWMX APYT OT Apyra MMNyAbCOB C O4MHAKOBbIMM amnanTygamu, paBHbiMu Q ¢ yacToToi noBTopeHusa N,
JomKHa 6bITb Takoi, yTobbl NnokasaHune R npubopa ykasbiBano aMnaAnTyfbl B COOTBETCTBUM C NPUBEAEHHOW
Tabnuuei 1,

- AnanasoHbl U KO3 PULMNEHT ycuneHns npubopa AoMKHbI 6bITb OTPEryMpoBaHbl Taknum o6pa3om, uTo-
6b1 gna N = 100 noka3aHune oxBaTbiBasio Obl BCHO Wkany unm 100 %;

- KaMbpoBOYHOE YCTPOWCTBO, MPUMEHSeMOe ANA CO3[4aHWs MMMY/bCOB, 4O/HKHO COOTBETCTBOBATb
TpeboBaHuaM pasgena 5.

Ta6nnua 1— XapakTepucTvka YyBCTBUTE/IbHOCTM NPUMB0POB 13MepeHust UP npu cepum MmNy 1bCoB

N (o) 1 2 5 10 50 r 100
35 55 76 85 %4 95
45 65 86 95 104 105

MpumeyaHne 1— 3TN XapaKTepPUCTUKN YyBCTBUTENIBHOCTU HEOBXOAWMBI [11 YCTAHOBEHUS COOTBETCTBUS
MeXnay U3MepeHUsIMY, CAeNaHHbIMM Ha Npubopax pPasHoro Tuna. TpeGoBaHWs AO/MKHbI 6bITb BbINOHEHbI BO BCEX Anana-
30Hax. MpuGopBI, e pabGoTatoLme K CPOKY BbiMycka HACTOSLLEro cTaHAapTa, He TPeGyoT COOTBETCTBUA 3TUM TpeGoBa-
HUSIM. OfHAKO CNeayeT NpescTaBnsTh peasnbHble 3HaueHnst R(N).

MpumeyaHue 2 — V3MepeHHast BENIMUYMHA MOXET 0TOGPaXaTbCsl, HAaNpUMep, CTPesIoYHbIMU Npubopamu, Lud-
POBbLIMU AWCNNESAMU WU Ocumnorpacamm.

MpumeuyaHne 3 — HopmMpoBaHHas XapakTepucTuka MOXeT GbITb NonyyeHa nyTeM 06paboTkM curHana, Kak
aHaUu10roBoro, Tak 1 LiMhpoBoro.

MpumeyaHne 4 — XapakTepucTuka 4yBCTBUTENIBHOCTY K Moc/nefoBaTe/IbHOCTM UMY IbCOB, OnpefesneHHas B
AaHHOM nogpasnene, He MOXeT 6bITb npuMeHnmMa npu ncnblTaHUAX Nog Hanps>XeHnem noCToAHHOro ToKa.

MpumeuaHne 5— COOTBETCTBYIOLLMI TEXHUYECKUIA KOMUTET MOXET YCTAHOBUTL ApYrue TpeboBaHNs K Xapak-
TepucTukam usmeputeneii Up.
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4.3.4 WlupokononocHble Npubopbl n3mepeHus

Mpu6opsbl, paboTawwme B KOMOUHALUN C COEAUHUTENbHLIM YCTPONCTBOM, NPeACTaBAAT LWNPOKONO-
NIOCHYI0 CUCTEMY U3MepeHuns YP. koTopasi xapakTepusyeTcs 4acTOTHOW xapakTtepuctukoii nepegaun Z(f). ume-
toleil PUKCMpoBaHHbIE 3HAYEHUS NPefenbHbIX HUXKHUX 1 BepxHux YactoT f, u f7 c cooTBeTCTBYHOWMM 3aTyXa-
Huem Huxke f, n Boiwe fE. PekomeHayloTcs cnefytowmne 3Havenns ans f,,  n Jir.

30 kly £ f, £ 100 kly;
£ 500 kl'y;

100 kl'y £ AfE£ 400 kMY,

MpumedaHne — KOMBMHAUMA PA3NNYHBIX COEAVHUTESIbHBIX YCTPOMCTE C M3MEPUTE/IbHBIM NPUGOPOM MOXET
M3MEHUTb YaCTOTHYI0 XapakTepucTuky nepegaqn. Heobxoammo, YTobbl 06LLas YacToTHas XapakTepucTuka Bcerga cooT-
BETCTBOBA/IA PEKOMEH/YEMbIM 3HAUEHUSIM.

MepepatoyHan xapakTepucTuka Takux NpubéoposB OT umnynbca (HekonebaTenbHOro) Toka YacTUUYHOIO
paspaga onpegenserca 6bLICTPO 3aTyxawlwmnm konebaHnem. Kak kaxywuiica 3apsag ¢, Tak v MoISPHOCTb UM-
nynbca Toka MOryT 6biTb OnpefenieHbl N0 3TON XapakTepucTuke. Bpems paspelweHua unmnynbsca Tr mano u
cocTaBnseT 06bI4HO OT 140 5 MKC.

4.3.5 lUnpokononocHble NpnuGopbl M3MEPEHUSA C aKTUBHLIM UHTErpaTopom

70T TN NpPM6GOPOB COCTOUT W3 LIMPOKOMOMIOCHOrO YCUNUTENS, BK/AKYEHHOro nocnepoBaTeflbHO C
3N1eKTPOHHbLIM UHTErpaToOpoM, U XapakTepu3yeTca NOCTOAHHONW BPeMeHU CBOEW MHTerpupyLein sueiku, co-
cToslwell M3 KOHAeHcaTopa 1 conpoTuBaeHuns. MepegaToyHas xapakTepucTuka uHTerpatopa Ha umnynsc YpP
eCTb CUTHaN HanpsXeHus, Bo3pacTalLnii ¢ HapacTaHMeM cyMmapHoro 3apsga. OkoHyaTenbHas amnautyaa
curHana 6ygeT nponopuuoHanbHa CymMmMapHOMY 3apsagy, Aonyckas, YTo NOCTOAHHAA BPEMEHW MHTerpatopa
3HaYUTesIbHO MpeBbIWaeT NPOAO/IKUTENBHOCTL UMNynbca YP. Ha npakTuke nocTOAHHblE BPEMEHU 06bIYHO
COCTaBNAKT 3HayYeHusa nopagka 1 mkc. Tpebyemoe paspellarllee BpemMsa nMnynbca 418 nocnefoBartesibHbiX
nMmnynbcoB UP 6onee 10 mkc.

MpuMeyaHne — B Takux npuGopax MOXET ObITb MOSlyYeHa COOTBETCTBYIOLLAS WX BEPXHEMY Mpeaeny va-
CTOTa B HECKO/IbKO COTEH KW/orepl, paccyMTaHHasi no MOCTOSIHHON BPEMEHW KOMOGWHaLMW U3 yCUIUTENs U aKTUBHOTO
UHTerpatopa.

4.3.6 Y3KOMNonoCHble NpMbopbl M3MepeHns

Takne npubopbl xapakTepusyloTcs y3Koi nonocoi nponyckaHua Afu 3HavyeHnem cpefgHell 4acToTbl Npo-
nyckaHus KoTopasi MoXeT ObITb BbibpaHa U3 AnanasoHa 4acToT, rge amnanTyja Y4acTOTHOro cnekTpa uMm-
My/IbCOB TOKa pa3psf0B ABNAETCA YCIOBHO NOCTOAHHOW. PekomeHnayembie 3HauyeHus gna Afu fNecnepgyowme:

9 kl'y £ Af£ 30 kl'y;

50 kIFWE fm£ 1 Mly,.

Kpome Toro, pekomeHayeTcs, 4To6bl YacTOTHAsi XxapakTepucTuka nepegaun nmnegadca 2(f) npu vacto-
Tax. paBHbIX fm+ Af, 6bina 66l Ha 20 4B HMXE MAKCMMalbHOTO 3HAYEHUSA NOOCHI MPONYyCKaHUsA.

MpumeyaHne 1 — TMpu U3MEPEHUsIX KAXKYLLErocsl 3apsaa NPUMEHEHUE CepefyHHbIX 4acToT NpomnyckaHus
fm> 1 My HEe pEKOMEHAYETCS, EC/IN TE Xe PE3yNbTaTbl MOXHO NOYUUTh C PEKOMEHA0BAHHBLIMU 3HAUYeHMAMY fm.

MpumeyaHue 2 — Kak npaBuno, Takne npméopbl NPYMEHSOTCA COBMECTHO C U3MePUTE/IbHBIMU 3/1eMeHTaMu
(matunkamu), obecneumBasi BbICOKYIO NMPOMYCKHY CNOCOGHOCTL B TpeGyeMoM AnanasoHe yacToT npuéopa. Ecnu npume-
HSIIOTCS1 U3MEpUTE/IbHbIE 3/IEMEHTBI (AaTumK1) pe3oHaHCHOro Tuna, To fm HacTpavBaeTcsi U hrKeMpyeTcs Ha YacToTe pe-
30HaHCa U3MEepUTESIbHOTO 3MIeMeHTa (4aTuuKa) U UCTIbITaTeNbHON CXeMbl Tak. UTO6bl NOMYUYNTb NOCTOSIHHBIA MacLUTaGHbI
KO3(PPMUMEHT 418 CXEeMbI.

MpumeyaHne 3— M3MepuTeNn PaMoONOMeEX C KBa3VUMUKOBOI YyBCTBUTENBHOCTLIO HE KBATMMULMPYHOTCS AaH-
HbIM CTaHAAPTOM A/151 U3MEPEHWSI KaXKyLLIEroCs 3apsa (. OAHAKO OHU MOTYT NMPUMEHSATLCA A5 06HapyXeHus YP.

MepepaTtoyHoi xapakTepuCcTUKON AaHHbIX NPUBGOPOB OT MMMy/bCa TOKa YaCTUYHOrO paspsga siBnseTcs
koneb6aHue ¢ NONOXKNTENbHBIMU U OTPULLATENbHBIMU MUKOBbIMU 3HAYEHUAMU, KOTOPbIE MPOMOPLMOHA/bHbI Ka-
XyLLeMycs 3apsify He3aBnCMMO OT NOJIAPHOCTM 3TOro 3apaga. Tpebyemoe paspewatwuiee spema nmnynsca I
[O/MKHO 6bITb 60MbLWINM — Kak Npasuo, Bblille 80 MKC.
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4.4 TpeboBaHMA K U3MEPEHUAM C NOMOL b0 LU POBLIX N3MepUTenei

MuHuManbHoe TpeboBaHue K LnMposbIM n3meputensam UYP cnepgyouee:

- BOCMPOW3BOANTbL 3HAYEHME aMNINTYAbl MaKCMMasibHOro NOBTOPSAIOLWEroca YacTUYHoro paspsaga. Mpu-
60p fO/MKEH COOTBETCTBOBATHL TpeboBaHMAM 4.3.3.

Mpun6op A0/HKEH OueHnBaTb U PErNCTPUPOBATbL OCHOBHbIE XapakTepucTukm YpP:

- 3HauyeHue kaxylierocs 3apsga g}. BosHukatwLlero B MOMeHT BpemeHu T;

- hasoBblii yron (o, B MOMEHT umMnynbca YP unn momeHT |, BO3HUKHOBEHUA umnynbca YP. MrHOBEeHHoe
3HavYeHne UCNbITaTe/IbHOTO HanpPsXXeHUs L., U3MepeHHoe B MOMEHT BpeMeHu f. paspaga kaxyuierocs saps-
fnan.

MpumeyaHne — Bce ocCTasnbHble XapakTEPUCTUKY, 3a UCKIOYEHNEM HanpskeHnst Bo3HUKHOBeHUA U(u nora-
caHus pa3psgos UC. ABSIOTCA NPOU3BOAHBIMU 3TUX XapakTepUCTUK.

4.4.1 TpeboBaHUA K U3MEPEHUNIO Kaxylleroca 3apaga q

Bpemsi Mmexay nocnefoBaTte/ibHbIMU OGHOB/IEHUAMMU LU POBOro AUCNIES He AO/KHO npeBbiwaTth 1 c.

MepepaToyHasa xapakTepucTvka npuéopa 06bIYHO COAEPXMUT HEKOTOPbLIA YPOBEHb HEMPEPbLIBHOTO UK
6a30BOro wyma. 9TOT WYM MOXEeT 6biTb Bbi3BaH (DOHOBbLIM LIYMOM WX MHOTOYMC/IEHHBIMU YACTUYHBIMMK pas-
psifaMu. aMnanTyfa CUrHa/lIoB KOTOPbLIX Masia no CPpaBHEHMIO C MakCMMasibHbIM M3MepsieMbiM ypoBHeM. [o-
3TOMY BO n3bexaHune perncrpayum Takux CUrHano0B MOXeT 6biTb BBEEH U3MEHSAIOLWMNIACA NOPOTr YyBCTBUTE Tb-
HoCTW. EC/in ncnonb3yeTcsa Takoii nopor, To ero ypoBeHb HE06X04MMO 3ahKCMpPoBaTh.

PykoBogsiLine ykasaHusi no L4ugpoBoMy c60py U3MEpPEHHbIX aHANOTOBbIX BbIXOAHbLIX CUTHANOB NpuBe-
[LeHbl B npunoxeHunu f.

4.4.2 Tpe6oBaHWs K U3MEPEHUID aMNANTYAbl U pasbl UCNbITATETLHOTO HAMPSXeHUs

Ecnu undpoBoit npu6op npefHasHayeH Ana peructpauum 3HayeHus UCnbITaTeNbHOIo HanpshXeHus Ha
yacToTe CeTU, OH AO/KEH cooTBeTcTBOBaTb TpebosaHusam TOCT P 55193.

Ecnv npu6op npegHasHayeH s n3MepeHns (pasoBOro yrfia UCnbiTaTe/lbHOTO0 HanpsXeHus, To Heo6xo-
aumo ybeanTbesl, UTO CMelLeHne a3kl HaxoanTcst B npegenax 5° oT UCTUHHOTO 3HAYEHUS.

4.5 N3mepuTenbHble CUCTEMbI AN NPON3BOAHbIX BE/MUYNH UP

45.1 Vi3mMepuTenbHblli 3NeMeHT (faTuunk)

CopepxaHue 4.3.2 Takxe [eCTBUTENIbHO AN1A U3MEPUTENbHbIX CUCTEM AN NPOU3BOAHbIX BENUUYUH.

4.5.2 N3mepeHne 4yacToTbl C/ieJOBaAHNA N CKOPOCTN NMOBTOPEHUA UMNY/LCOB

4.5.2.1 Tpubopbl 4NA N3MEPEeHUs 4acToTbl cnefoBaHmsa nMmnynbcos N

YacTtoTa cnefoBaHua M3MepseTcs M3MepuTesibHbIM Npu6opom, NO3BONANWMUM onpeaenaTb cpegHee
KO/IMYECTBO YacTUYHbIX pas3psifoB 3a 1 c. Kaxywuiics 3apag KOTOpPbIX MpeBbiwaeT 3afaHHblil YpOBeHb WUan
HaxoAUTCS B UHTepBasie 3ajaHHblX ypoBHeli. Mpnbop Ana U3MepeHns 4acToTbl CAeA0BaHUA YaCTUUHbIX pas-
pPAA0B AOMXKEH NpefycMaTpuBaTb U3MepeHne UMNynbLCoB 06enx NoNsapHocTell.

4.5.2.2 Tpubopbl 418 N3MEPEHNS CKOPOCTWN NOBTOPEHUSA UMMY/IbCOB M

Mpnbop ana onpegeneHns CKOPOCTU MOBTOPEHUSA UMMYNbCOB AO/KEH MMeTb A0CTaTOYHY paspella-
IOLWY0 CMOCOBGHOCTL MO BpeMeHu umnynbca T 4yTo6bl 06paboTaTb Camyl BbICOKYHO 4acTOTy c/lefoBaHus
MMNY/bCOB.

PekomeHayeTCca NoAkaYaTh BXO4 CHETUYMKA UMMYNbCOB K BbIXOA4Y CUCTEMbI M3MepeHns YP. kak onncaHo
B 4.3. Ecnn cyeTtunmk MMNynbCcoOB UCNONb3yeTCA C CUCTEMOW n3MepeHusa UP. umerowein konebatenbHyo nam
[ABYHanpaB/ieHHY0 nMepefaToyHy0 XapakTepuCcTuKy, TO HYXXHO co3faTb COOTBETCTBYIOLW Y0 hOPMYy MMMyIbCca
BO M3bexaHue nonyyeHma 6onee o4HOro cyeTa Ha MUMMybC.

4.5.3 Tpubopbl 4N U3MepeHns cpeaHero Toka paspsaga /

[na nsmMepeHus cpefHero Toka YaCTUYHbIX pa3psfoB AO/KHbI MPUMEHATLCA M3MepuTeNbHble NPpU6oPsI,
nokasaHusa KOTOPbIX NPONOPLMOHANbHbI 3HAYEHUIO CPeAHEero Toka paspsafoB, TO eCTb CyMMe abCOoMTHbIX
3HAYeHWU aMnNAnTy  UMNYNbLCOB HaNpsHKeHus, NOCTynaLWmx Ha BXo4 npubopa 3a 1 c.

Mpun6opbl, KOTOpPble N3MEPSAIOT CpefHee 3HaYeHne Toka paspsaga, AO/DKHbI NoKasbiBaTb NOC/E COOTBET-
CTBYIOLLEN rpaaynpoBKu cpefHuii Tok paspsaga /.

OwmnbKM, KOTOPble MOTYT UMETb MECTO MPW TaKOM U3MEPEHUN, BO3HMKAIOT B pe3y/nbraTe:

- HacblWeHUsa ycuamTens npu Manoil CKOPoCTU MOBTOPEHUS UMMNYNbLCOB ;

- MMNYNbCOB, UMeLWNX Bpema pasgenenns MeHblle, yem paspelatouee Bpema Treuctemsl.

- cnabblX YaCTUYHbIX Pa3psAA0B, HUKE Nopora o6HapyXeHna Ux annapaTypoi c6opa LMt PoBbIX aHHbIX.

Takve NCTOYHMKMN OLNGOK HEO6XOAMMO YUNTbIBATL NPU OLEHKE U3MEPEHUA.

CpefHuil Tok paspsifa MOXeT 6bITb TakKe paccymMTaH c MCNosib30BaHneM LM PoBOli 06paboTKM AaHHbIX.

n
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MpuMmeuyaHne — HacblleHne MOXeT NPOU3OIATH, KOrha CKOPOCTb NOBTOPEHMS MMMY/LCOB N Tak Mana, YTo
TPyAHO 06HapyXuTb cpefHuii Tok paspsiga |. B Takmx cryyasix MOXHO MOMbITATbCA 3HAUYUTENBHO YBENNUNTL KO3ddpnum-
€HT ycuneHus npubopa nsmepeHus YP (yBenuumsas Takum 06pa3oM MaclUTabHbI KO3(ULMEHT) A0 TeX Nop. noka He
CTaHeT BO3MOXHbIM OnpeAenuTb Tok. OTO MOXeT NPUBECTY K CUTyaLun, Korga AyHamMuKa YCUIeHNs CTaHeT Takoi, YTo He
MO3BOUT NOMYYUTb JIMHENHON XapakTePUCTUKM ClyYaliHbIX MNybcoB UP. Bo nsbexaHune atoro npuéop nsmepenus YP
MOXeT 6bITb OCHaLLEH Lienbto NpeaynpeanTenbHOi curHanusauum 418 06HapyXeHUs HeNMHENHbIX M3MEePEHNA N BbIXOA,
nsmeputens UP MOXeT KOHTPO/IMPOBAaTLCA BU3yaslbHO (Hanpumep, Ha ocuunnorpade) Bo BpeMs U3MepeHus cpefHero
Toka paspsga.

4.5.4 Tpubopbl 4NA n3MepeHns MowHocTn paspsaga P
[Ana n3MepeHns MOLWLHOCTWU paspsfa MOryT NMPUMEHATLCA pas/finyHble TUMbl aHasnoroBbiX Npubopos B

pasHbIX UcnblTaTeNbHbIX cxemMax. Nx paboTa 6asmpyeTcs Ha OLEeHKe CyMMbl BeJIYMHA KOTOPO MOXeT
M3MepsATLCA NIoWaAblo KPUBOIA, MONyYEHHO Ha skpaHe ocuunanorpada, ecnv no ocsiMm X—y OT/IOXKEHbI, COOT-
BETCTBEHHO. BeNN4MHbl Jg, 1 u(f). nam c nomoubio 60s1ee CNOXHbIX MeTof0B. 'pagynpoBKy Takux npubopos B
ncnblTaTeNbHbIX CXeMax OCYLeCTBAAIT N0 MaclTabHbiM KO3 uLneHTam 418 3HaYEHU NpuKNaabiBaeMoro
HanpsXXeHusa n Kaxyuierocs sapsaga.

MoLHOCTL paspaga MoxeT 6biTb Takke paccyMTaHa ¢ MOMOL b0 LN POBO/ 06paboTKN AaHHbIX.

4.5.5 N3mepoHuo kBagpatuyeckoro napameTtpa O

Mpubopsl, n3mepsoWMNe cpefHee 3HaYeHe KBaApaToB OTAE/bHbIX aMNINTY/ gt KaxXyLwnxca 3apajos,
nokasbiBalT kBagpaTuyeckuii napametp D. KoHcTpykuusa Takux npubopos 6a3npyeTca Ha XxapakTepucTukax,
WAEHTUYHBIX TEM. KOTOPble NMPUMEHAIOTCA ANA U3MEepPeHna YacTUYHOro 3apsaja.

N3mepeHune kBagpaTnyeckoro napamMeTpa MoxeT 6bITb NOlYYEHO NPX MOMOLLM LUK POBOI 06paboTku.

4.5.6 Vsmeputenn HanpsxeHnsa pagmonomex

N3meputenn pagmonomex — 3TO BONbTMETPbl C YACTOTHOW cenekuuel (CenekTUBHble BOMbTMETPLI).
OTu npubopbl NpefHasHayeHsbl rnaBHbIM 06pa3oM 418 U3MEPEeHNs NOMEX, Co3aBaeMbiX 3/IEKTPOMAarHUTHbI-
MU n3nyvyeHnamu. Keasmnukosas nsmeputenbHas Lenb npubopa genaeT ero nokasaHMa YyBCTBUTENbHbIMU K
CKOPOCTU NOBTOPEHUSA UMMNYNbCOB U pa3psafos. [JoNoNHUTENbHYI0 MHhopMauuio cM. B npunoxenun I

4.6 TMpubopbl CO CBEPXLW MPOKON NONOCONM NponyckaHna ans obHapyxeHusa YP

YacTnyHble paspsabl MOTyT ObITb TakkKe 06HapyXeHbl ocuunnorpadamMmy ¢ 04eHb LMPOKUMMU nosocamu
nponyckaHma nam npubéopamu ¢ HacTOTHOW cenekuunen (Hanpumep, cnekTpasbHbIMM aHanusatopamu) BMecTe
C COOTBETCTBYWLWMUMU U3MEPUTE/IbHLIMW 3/IeMeHTaMmn (gaTunkamu). Llenblo Takoro npumeHeHusa sBnseTtcs
n3mepeHue opMbl AN YACTOTHOrO cnekTpa umnynbcoB Toka YP nnam HanpsxeHusa YP Ha obopygoBaHun c
pacnpejefneHHbIMU napaMeTpamu, Tuna kabenei, BpawjaoLnXca MallMH UK 31erasoBoil KOMMYTaLNOHHO
annapaTypbl, WK npejocTassieHne MHgopmaymm o MU3NYECKOM MpoLecce UM NMPOUCXOXAEHUN ABNEHUNA
paspsaga.

HacToawwnii ctaHAapT He faeT HUKaKUX pekoMeHAauunin oTHOCUTEeIbHO METOL0B U3MEPEeHUss Uam noso-
Cbl NPOMNyCKaHUs Taknx Npuéopos.

5 KannbpoBka w/unv rpafiyupoBka U3MepuTesibHOl CUCTEMbI B MOMHOCTbIO
YKOMN/IEKTOBAHHO MCMbITaTeNbHON cxeme

5.1 O6wwne nonoxeHuns

3afayeli kKannbpoBKM W rPajympoBKN ABNAETCA NpOBepka CNOCOOGHOCTU U3MepPUTENIbHON CUCTEMbI 13-
MepATb HOPMUPOBAHHbIE XapakTepucTuku YP.

Kanubposka n rpagyvpoBka M3MepuUTeNbHON cucTeMbl B MOSIHON CxeMe ocCylecTBaseTcs Ana onpe-
feneHns macwtabHoro koadduumneHTa K, Heo6XxoANMOro A8 U3IMepPeHus Kaxylierocs 3apaga. Tak Kak eM-
KOCTb Ca MCnbITYyeMOro 06bekTa BAUAET Ha XapaKTepUCTUKM CXeMbl, TO rpajyupoBKa [0/HKHA NPOBOAUTLCA
[ANA KaXA0ro HOBOTO 06beKTa, eMKOCTb KOTOPOro OT/InYaeTcs OT npejwecTByolero obbekta 6osee yem Ha
+ 10 %. M'pagyvpoBKe He noasepraTcsa NofobHble 06bLEKTLI, HE NoABepraeTcsa psAg4 NoA06HLIX 06BLEKTOB, eM-
KOCTU KOTOPbLIX HE OT/IMYAOTCA OT CpefHero 3HayeHns 6osiee yem Ha * 10 %.

Kanubposka n rpagympoBka U3MepuTenbHOl CUCTEMbl C UCMbITYEeMbIM 06bEKTOM B MOSIHOCTbI YKOM-
NJEeKToOBaHHOW CXeme WCMbITaHWA BbINOMHAETCSA MyTeM Mojavn KOPOTKOro MMMysbca TOoKa W3BECTHOro ne-
proguyeckn nostopsiowerocs 3apaga 0 Ha 3axuMbl UcnbITyeMoro o6bekTa (CM. pucyHok 1). 3Hauyenune g0
[O/KHO paccmMaTpuBaTbCs Kak 3HauyeHue, NoslyyeHHoe B pe3y/bTaTe UCNbITaHUi XxapakTepucTuk kannbparopa
(cm. 7.2.3).
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a— V3amepuTenbHblil anemeHT (gatuvk) CD BK/IOYEH B LENb 3a3eMIeHUsI KOHAEeHcaTopa CBS3n

KoMnoHeHTHI
1/~—MWCTOYHVK BbICOKOTO Hanpsbkerus: G —Kanm6paTop (reHepaTop CO CTyrneH4aTbIM BbIXOAHbIM Hal'lpﬂ)KeHI/IeM)Z Cu— rpaqymposqublﬁ

KOHAEHcaTop. -* BXO[HOW MMMNEeSaHC U3MEPUTENBHOTO ariemeHTa (aatunka): CC -  coempHUTeNbHbIA Kabenb: On -- ucTbmyeMbl
061bekT; C4—KoHaeHcaTop cBsian. CD -- M3MEPUTE/TbHBIN aneMeHT (aarumk); Cb—apasuTHast EMKOCTb: Ml —w3MepuTebHbIA Mpreop;
Z —dmnbTp

b— WM3mepuTenbHbIii 3nemeHT (gatunk) CD BKIIOYEH B LieNb 3a3eMIEHNS UCTbITYEMOro o6bekta

KOMNOHEHTHI
1/- — WCTOUHUK BbICOKOTO HanpsbkeHus; Ml — vameputenbHbid npuéop C/1— wvcnbmyemblii 06bekT; CK — KOHAEHCaTop CBSA3U:
C,, —rpaayvpoBOYHbIv KoHAeHcaTop; G —Kamnbparop (reHepatop o CTyMeHYaTbIM BbXOAHLIM HanpsbkeH1em)
¢ — VcnbiTaTenbHasn cxema 4151 U3MepeHWii B 3/1era3oBoii KOMMYyTaLOHHO annapaType
PucyHok 1— CoefyHeHus AN rpagyvpoBKy NOMHOCTLIO YKOMMIEKTOBAHHOW MCMbITATe/IbHON CXEMbI

13
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O6o03HaueHus
A — Mo/ioca MpOMyCKaHst U3MEPUTENbHON CUCTEMbI D — YaCTOTHbIA CNEKTP aMimTyabl UMMybcoB YP; C — YaCTOTHbIA CekTop
amMnmTyq KBJ'IVI6pOBOHHbIX NMNY/IbCOB;  —HWKHAA NpefenbHas Yactota.  —BepXHAA npeaenibHas Yactora

PUCYHOK 2 — 3aBUCUMOCTb Mexay amnuMTyaol 1 4acTOTON, MUHUMU3NPYIOLLAS OLIMGKA MHTETPUPOBAHMS
[N151 LUMPOKOMO/OCHOM M3MEPUTENbHOMN CUCTEMbI

5.2 MeTog rpagyvpoBkmu

[pagynpoBka n3mMepuTenbHON CUCTEMBI, MPeHa3HaYeHHOM AN U3MepeHus Kaxylleroca sapsga q. Bbl-
nosiHAeTCA NyTeM nojayv UMNyabLCOB TOKa KannbpaTopom (reHepaTopoM CO CTyneH4YaTblM BbIXOAHbIM Hanps-
XeHuem). Kak onpefienieHo B 6.2. Ha 3aXUMbl UCNbITYyeMOro o6beKkTa, Kak nokasaHo Ha pucyHke 1. ins obe-
crneyvyeHnst BbICOKON TOYHOCTU HOPMUPOBAHHOI aMnNAnTyabl YP rpagynpoBka A0/HKHA BbINOMHATLCA HA O4HOM
3HaYeHUN aMnInTybl, PacnosioXeHHOM B paccmaTpuBaeMoM AnanasoHe.

370 3Ha4YeHne aMnANTYAbl NPKU OTCYTCTBMMU APYrMX TpeboBaHuUii AOMKHO HaxoAauTbea oT 50 % o 200 %
HOPMUPOBAHHOTO 3Ha4YeHUss nsMepeHus amnantyabl YP. Mockonbky eMkocTb CO 4acTo ABASIETCA eMKOCTbIo
HU3KOBOJ/IbTHOW, TO rpaZlyMpoBKa NosIHOro KOMMJeKca oCyLecTBASAETCA C UCMbITyeMbIM 06beKTOM 6e3 nogauu
Ha Hero BbICOKOTro Hamps)xeHus. YTobbl rpagynpoBka 6bl1a 4OCTOBEPHON, HeobxoAnMo, 4To6bl emkocTb CQ
He npesbllwana 3HavyeHus 0.1Ca. Ecnm aTu Tpe6oBaHMA BbINOMHEHbI, TO FPAaAYyMPOBOYHbLIA UMMNYLC paBeH
amnanTyge egnHuyHoro paspsaga qQ= Ca Ua.

Co0TBEeTCTBEHHO, KOHAEeHcaTop CO gomkeH 6bITb yaaneH U3 cxeMbl Nepeq nogayeit BICOKOro Hanpsxe-
HUS Ha UcnbITyeMblli 06bekT. OHako ecnu Cc ABNSIETCA BbICOKOBO/IbTHON €MKOCTbIO M OHA UMEET A0CTaTOUYHO
cnabblit poHOBLIA WyM (CM. Takke pasgenst 9 n 10) npy n3mepeHnsX HOPMUPOBAHHOTO ypoBHA UP Ha Hop-
MWPOBAHHOM UCMbITATENIbHOM HaMNpPsHKEHUN, TO OHA MOXET OCTaBaTbCs BK/IOYEHHON B UCMbITATENbHYIO LieNb.

MpumeyaHne — TpeboBaHue, Npu KOTOPOM eMKOCTb CQHMxke, yem 0.1 Ca. He aeiicTByeT, ecnu Cc sBNsSeTcs
€MKOCTbIO BbICOKOrO HanpshKeHUsi 1 ecni OHa OCTaeTCs B UCMbITaTeNbHON Lenu.

[na 06bEeKTOB BbICOTON B HECKO/IbKO METPOB eMKOCTb CO flo/KHA 6biTb PacnonoxeHa o4YeHb GN3KO K
BbICOKOBO/IbTHOMY BBOAY UCMbITYEMOro 06beKTa, NOCKO/IbKy napasutHas emkocTb C, (ykasaHHasi Ha pUCYH-
kax 1. a n 1. B) MOXeT BBECTU HELONYCTUMYIO OLINGKY.

Heo6xo041MO, 4TOGbl COEUHUTENbHbIV Kabenb Mexay KannbépaTtopom (reHepaTopom €O CTyneH4YaTbiM
BbIXOAHbIM HanpskeHnem) v eMKkocTbio CO 6bi/1 3KPAHMPOBAH U OCHALLEH COOTBETCTBYIOLMMU NEPEXOHUKa-
MU BO M36exaHune No60ro UCKaXeHWs CTYNeHYaToro BbIXOAHOTO HaNPsHKEHUs.

6 Kanu6patopbl YP

6.1 O6wMune NnonoxeHns

TOYHOCTHbIE XapaKTepucTukn kanmbpaTtopoB YP (a Takxe Apyrux cpefcTB M3MepeHuii, B TOM 4ucne
N3MEePUTENbHbIX CUCTEM, BCTPEYalLWMXCs NO TEKCTY) XapakTepusylTca CTaHAapTHOW HeonpeAeneHHOCTbIo
(nanee — HeonpeAesieHHOCTbIO).

Kannb6poBka v rpagyvpoBka OCyLWecTBASIOTCA UMNY/IbCaMmn, KOTOpble 06bIYHO NOAAKT C KaNn6paTopos
YP. Kanubpatop YP cocTouT U3 reHepatopa MMNY/bCOB CTYNeHYATOro HanpsikeHus ¢ aMnauTyaoi no. co-
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e\MHEHHOro nocnepoBaTelbHO ¢ eMKOCTbl CO Tak. 4To6bl KanubpoBOUYHbIE UMNYbCbl YP nMenn 3apsgbl ¢
nosTopstoLlWel amnanTyLoin:

8o~ Yo Co

Ha npakTvke HEBO3MOXHO NONYYUTb MAeaNbHble CTYNEeHW HanpsxeHusa. pyrne opmbl BOMHbI, UMe-
owne manoe spems nogbema tr (o1 10 % go 90 % nMKOBOro 3HayeHus) n Bpems cnaga (ot 90 % go 10 %
NUKOBOrO 3Ha4yeHus), MOryT HECTW TakoWl xe 3apsf, HO Npu 3TOM pas3/iMyHble u3MepuTeNbHble yCcTpoicTBa
AN UCNblTaTeNbHble CXeMbl MOTYT NOKasbiBaTb pa3Hble NnepefaToyHble XxapakTepucTUkn BCneacTBue ownbkm
MHTErpMpoBaHus, BbI3BaHHOW yBeNINYEHNEM ANNTENbHOCTEW (PPOHTA M YMEHbLUEHWEM BPeMeHU cnaja Takux
KanmbpoBOYHbLIX UMMYNLCOB TOKA.

B aToli CBA3U MMNYNbCbl HANPAXEHUA reHepaTopa Co CTyNeHYaTbiM BbIXOAHbIM HaNPsHXXeHNeM AO0MKHbI
nMeTb Bpemsa nogbema tr meHee yem 60 Hc.

MpumevyaHne 1— [nA WMPOKONOSOCHLIX NPMBGOPOB C BEPXHUM NpeAesioM 4acToTbl Bbie 500 KL, Heo6Xxo-
[MMO BbINOMHATL TpebosaHue tr < 0.03/f2 4ns Toro, YTO6bLI UMETb NOYTW MOCTOSAHHBIN YACTOTHBIA CNEKTP, Kak yKka3aHo Ha
pucyHKe 2.

KannbpoBoyHble MMMynbCbl MOTyT nogaBatbCcs NN60 B BMAE CEpPUU MMMYbCOB HanpshkeHus (OAHON
nnn o06enx NoNsSpHOCTelR), xapakTepusyemMbix BGbICTPbIM BpeMeHeM nogbema (Kak ykasaHo Bbille) U MeafeH-
HbIM BpemMeHeM cnaja, 6o B BUAE psAa NPSMOYrofibHbIX UMMY/bCOB, KOTOpble AnddepeHUnpyoTCcs emMKo-
cTbto CO. lnsi nepBOro BapmaHTa UMMy bCOB BpeMmsi cnaga td umnynbca HanpsikeHus fO0/MKHO 6biTh 6o/blIE B
CpaBHeHWN co 3HauveHnem 1/f, n3amepuTenbHON cucTembl. 115 BTOPOro BapuaHTa UMMy/bCOB HanpsixeHne UO
He JO0/KHO MeHATbCA 6onee YeM Ha 5 % mexay ABYMS umnynbcamu. lns 060Mx BapuaHTOB UMMNYNbLCOB Bpe-
MEHHOW MHTepBan Mexay UmnynbcaMu Ao/DKeH ObiTb A/IMHHEE, YeM paspellalollee BpeMs UMNynbcoB. [Ans
6UNOASAPHBIX CUCTEM aMMIMTyAa MMNY/IbCOB 060MX NOASIPHOCTEN f0MKHA OblITh O4MHAKOBOW, B npegenax 5 %.

Lna nofaun rpagyvMpoBOYHbLIX MMMY/LCOB TOKA Ha 06bLEKTbl C pacnpefesieHHbIMU 3eKTPUYECKUMM
KOMMOHEeHTamMu, Takux, Kakoi siBNsieTca anerasoBas KOMMyTauWOHHas annapatypa, B kayectBe CO MOXHO
MCNo/b30BaTb M3BECTHYI0 €MKOCTb, PACMO/IOXEHHYI0 MeXAy 3/1eKTPOAOM-KO/I/IEKTOPOM U BbICOKOBO/IbTHbLIM
NPOBOAHNKOM, K KOTOPOMY NPUCOEANHAETCSH UCTOYHUK KA/IMGPOBOUYHOTO HaNpsXeHUs (CM. PUCYHOK 1, c).

MpumeyaHue 2— Kanubpatopbl YP. COOTBETCTBYIOLLME ITOMY MyHKTY, MOTYT Takke NPUMEHATLCS AN Kanu-
6pOBKM NPUBOPOB U N3MEPUTENBHBIX CUCTEM KaXKYLLIMXCS 3apsA0B, a Takxe NprBoPoB 1 CUCTEM U3MEPEHNS MPON3BOAHBIX
BE/INYMH.

6.2 Kanu6patopbl 4na rpagyvpoBKY U3MEPUTENIbHOW CUCTEMbl B MOSTHOCThH IO
YKOMMNIEeKTOBaHHOW ncnbiTaTenbHON cxome

Kann6patopbl MOryT BblgaBaTb OAHOMNOMAPHbIE U GUNONSAPHbIE UMNYNbLCHI TOKa. YacToTa NoBTOpeHUs
nmnynbcoB N MoXeT 6bITb M60 PUKCUPOBAHHOW (Hanpumep, yaBOEHHasa YacToTa UcnbiTaTelbHOro Hanpsaxe-
HUSA). NM60 NepeMeHHOol (NpW yCN0BUKN, YTO NHTEPBA MEXAY UMMYyNbcaMu NpeBbiWaeT paspellarwllee BpemMs
nMnynbcos). Takne KanmbpaTopbl NPUMEHSTCA ANA TPaLyMPOBKM U3MEPUTENbHON CUCTEMbI B MOJIHOCTLIO
YKOMNIEKTOBAHHON CXeMe UcnbiTaHns ANna onpefeneHnsa macwtabHoro koaduumeHta nusmeputensHol cu-
ctembl YP.

MpumeyaHne 1— MacwTabHblil KOIPPULMEHT 06LIYHO ONPedenstoT No O4HOMY 3HaUEHMIO B AnanasoHe oT 50 %
0 200 % HOpMUPOBaHHOM aMnanTyAbl YP.

MpumeyaHue 2 — pagyvpoBKy U3MEPUTE/LHONM CUCTEMBI MOXHO NMPOBECTW HE B NOJHOIA Lenu, a nogas ka-
JIM6POBOYHBIA UMMY/LC B BbICOKOBO/ILTHYHO LieMb HEMOCPEACTBEHHO HA M3MEpPUTE/bHbI 3M1EeMEHT (AaTumk), OTK/UMB
32KMMbI UCTbITYEMOrO 06beKTa. 3TOT MeTog cam o cebe He NPeACTaBNseT rpajyypoBKy, HO €C/IM OH 10 3TOro XOTs Gbl
0AVH pa3 6blN NOATBEPXKAEH rPaAyMPOBKOA N3MEPUTESIbHONM CUCTEMbI B MOJTHOCTBIO YKOMI/IEKTOBAHHOM CXeMe UCTbITaHus
(cm. pa3gen 5). To ero MOXHO MCMo/b30BaTh fasiee Kak 3TaNOHHbIN A5 YNPOLLEeHWs NpoLesypbl rpaayvpoBku. Vicnonb3y-
eMblii KaIMBpPaTop AO/HKEH COOTBETCTBOBATL PEKOMEHAALMSIM HACTOSILLErO CTaH4apTa.

6.3 Kanubpatopbl 4nA KanM6pOBKM U3MEPUTENbHbBIX CUCTEM

[N NpoBepKn JONOMHUTENBHBIX BO3MOXHOCTEN UCNbITATENLHON CXEMbI M XapaKTEPUCTUK U3MepUTeb-
HOVi cucTeMbl cnefyeT NCNoNb3oBaTb 6osee CMOXHOE KanbpoBOUYHOE YCTPOCTBO UM faxe MeTOAUKY Kanu-
6poBKN. PekomMeHAyeTcs, UToGbl Takoil kanmépatop obecneumBan XxapakTepuUCcTUKU CefyoLnux napamMmeTpos:
- amnanTyga 3apsga g0, MeHsALWascsa CTYNeHYaTo UM HempepbIBHO, ANS ONPEefeNieHUs TMHERHOCTH
mMaclwTabHoro koaduuymeHTa K. MameHeHne nonydyaloT nyTem BapbMpOBaHWs 3HAYEHWS CTYMeH4YaToro Bbl-
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XOAHOro HanpshkeHus. JIMHeHOCTb KannbpaTopa A0/HKHA HAXOAUTbLCA B npedenax + 5 % uan + 1 nKn. B 3a-
BMCUMOCTMN OT TOrO, Kakoe 13 3HauyeHuin bonblue:

- perynupyemoe BpeMs 3afepXKu Mexay ABYMS MocnefoBaTeslbHbIMW UMMYy/bCamMu O4UHAKOBOW Mo-
NSAPHOCTW 415 NPOBEPKN BpemMeHu paspeweHns T 04HON W3MepuTenbHON CUCTEMbI UAW BPEMEHU paspelue-
HUA BCel ucnbiTaTeNbHON CXeMb;

- ABa Bbixoja, paboTawlue B nnasawlleM pexvmMe, T. e. 6e3 (DUKCMPOBAHHOrO NoTeHynana,

- Ans kanubpatopos, paboTallWmnx OT akKkyMynsaTOpoB, HEO6XOAUM MHAUKATOP COCTOSIHUA akKyMyns-
TOpHOW 6aTapeu:

- bunonspHble UMNYNbLCbI AN18 ONpejeneHns U3MeHeHNsa aMnanTy bl Kaxylieroca sapsja B 3aBucuUmo-
CTW OT NOJIAPHOCTM UMMY/bLCOB TOKa YP;

- nocnepfoBaTeflbHOCTb Ka/MB6POBOUYHbLIX UMMY/IbCOB W3BECTHOrO KOMMYECTBa, MMEKLWNUX pasBHble aMm-
NAUTYAbl M 4acTOTYy NOBTOPEHUA UMNYNbCoB N. A8 NPOBEPKU LU POBLIX NPUOGOPOB U3MEPEHUS YACTUUHbIX
paspsanos.

7 MoaTBepXaeHne xapakTepuUCTUK KambpaTopoB U U3MEPUTENbHBIX CUCTEM

JkcnnyatauMoHHble UCMbITAHUA W 3KCMNyaTaloHHble NMPOBEPKU NPOBOAAT ANA YCTAHOBAEHUA WU NOA-
TBEPXAEHUSA XapaKTePUCTUK N3MEPUTENbHbIX CUCTEM.

Takxe akcnyaTayMoHHbIe NCMbITAHNUA U 3KCNyaTalMOoHHbIe NPOBEPKM NPOBOAAT ANA YCTAHOBNEHUA U
noATBepPXAeHNs XxapakTepucTuk kKannbpaTtopos.

M3rotoButenn kannbpaTtopos, NpefHasHa4YeHHbIX 415 KaNMO6POBKM BENIMUYNH YACTUYHBIX paspsaaos, npe-
[OCTaB/IAT TEXHUYECKME YCNOBUA N PYKOBOACTBO ANA NPOBEAEHNA NEPUOJNYECKOTO TEXHUYECKOTO 06CNyXN-
BaHWA. a TaKkxe pekomeHaaLun (MeToANKN) A4NS NPOBeAEHNA KannbpoBku KannbpaTopos.

He3aBMCUMO OT TEXHUYECKUX YC/IOBUI N3rOTOBUTENS MPUBEAEHHbIe Npoueaypbl JO/MKHbI 6bITb BbINO-
HeHbl. PesynbTaTbl aKcnayaTauWOHHbIX UCMbITAHUA U 3KCNyaTalMOHHbIX MPOBEPOK AO/MKHbI ObiTh 3aperu-
CTPUPOBaHbI B XypHase xapakTepucTuk.

7.1 Tpaduk ncnoiTaHUA N NEPUOANYHOCTb KANNBGPOBKHU

McnbiTaHns xapakTepucTuK U NepBuyHas KannbpoBka M3MepUTEeNIbHbIX CUCTEM U KannbpaTtopoB Bbl-
MOJSIHATCS MPU NPUEMO-CAATOUYHOM UCMbITaHUW. Tpadvk KBannUKaLNOHHbIX UCNbITAHWUI BbIMOMHAETCS Kak
MUHUMYM OAWH pa3 B NATb /1eT. a Takxke Nocne KaxAol cylwecTBeHHOW MogepHu3auum npuéopa.

Mepunopgunyeckas KanMbpoBKa N0 KOHTPOKD XapaKTEePUCTUK BbIMOIHAETCS Kak MUHUMYM OA4WH pa3s B rof.

KOHTpO/IbHbIE UCNbITAHWUA MOTYT BKIOYATb Kak TUNOBble (KBaNMUKaLUOHHbIE), TaK U NPUeMo-cAaTou-
Hble UcnbiTaHusA. VX rpadpuk A0/KeH cooTBeTCTBOBaTb pekoMeHgaumsm FOCT P 55193.

7.2 TMoaTBepXAeHNe xapakTepucTuk kannbpatopos

7.2.1 TunoBble UcnbiTaHMA KanubpaTopos

TvnoBsble UCMbITaHNS KannbpaTopoB JO/MKHbI NPOBOANTLCA Ha OLHOM KannbpaTtope U3 Kaxgoi cepuu.
Takue TUNOBbIE UCMNbITAHUA AO/IKHbI NPOBOAUTLCA U3rOTOBUTENIEM KannbpaTopa. Ecnv n3rotosuTesnb He npe-
[ocTaBun pesynbTaTbl TUMOBbLIX UCMbITAHWA, TO NOMb30BaTe b [O/HKEH CaM MPOBECTU 3T WUCMbITAHWA ANA
NnpoBepKN CBOEro o6opyf0BaHunA.

B TMnoBoe ncnbiTaHve f0/IXHbl BXOAUTb BCe HEOOX0ANMbIE A8 ONpefesieHNa XapakTepucTUK UCnblTaHNs.

7.2.2 Tlpuemo-caaToyHble UCNbiTaHWA KanubpaTopos

Mprnemo-caaTouHble UCMbITAHUA KaNUMbpaTopoB AO/DKHbI MPOBOAUTLCA HA KaXOM KOHKPETHOM Kasu-
6patope cepuun. OTU UCNbITAHUA BbINOJHATCA U3roTOBUTENEM KanubpaTtopa. Ecnn nsrotosntens He npepo-
cTaBWN pe3y/bTaTbl TAKUX UCNbITAHWUIA, TO NOMb30BaTE b O/DKEH CaM NPOBECTM 3TU UCTbITAHWUA 415 NPOBEPKM
CBOEro 06opyaoBaHus.

B nnaHoBble NPOBEPKUN [OJ/IXKHbI BXOAUTL BCE HEOOXO0AMMbBIE /15 ONpefesIeHNa XapakTepuCcTUK UCTIbITAHNS.

7.2.3 JKkcnnyaTauMOHHbIE UCNbITaHWA kanubpaTtopa

ToyHOCTb M3MepeHunii YP 3aBMCUT OT TOYHOCTM kannbpaTtopa. MoaToMy pekomeHyeTcs, YTo6bl NepBunY-
HOe MpMemMo-cAaTo4YHOe UCMbiTaHWe xapakTepucTuk kanubpatopa 6bl/I0 3aperucTpUpoBaHO HauWOHanbHOW
opraHusayumei no ctaHgapTM3aLum Kak nepemyHas kanmbposka.

Mpu 3TOM HEOBXOAMMO NPOBECTU onpejeneHne crefyLWnx XxapakTepucTuk:

- 3HaveHwnii 3apafos p0, nogaBaeMbIX KanM6paTopoM NPy BCEX HOMUHA/bHBIX HACTpoiikax kanmépaTo-
pa. HeonpegeneHHoOCTb, C KOTOPOW AO/MKHbI ObiTb ONpeAefieHbl 3TN 3HAUYEHUA, AO/KHA HaXxo4uTbCS B npeje-
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nax £ 5% wan 1 nKn, B 3aBUCUMOCTK OT TOrO, Kakas M3 BeMYMH 6onblie. 3TO UMEHHO Te 3Ha4YeHnsa 3apsga
KanuépaTopa, KOTopble [O/KHbI NPUMEHATLCSA NPU €ro UCNoNb30BaHNK,

- BpeMeHu nogbema tr ctyneHyartoro BbixogHoro Hanpsbkenuns UO c HeonpegeneHHocTbio = 10 %;

- YyacToTbl moBTOopeHua umnynbca N c HeonpegeneHHoCcTblo + 1 % C MOMOLLbIO CYeTYMKA UMMY/bCOB;
370 TpeboBaHue NPUMEHSIeTCA TOMIbKO K Kannbpartopam, npefHasHavyeHHbIM 41 KannbpoBKM nokasaHuii CKo-
pocTn NOBTOPEHUA UMMynbca n.

B npunoxeHnn A onucaHa cooTBeTCTBYOLLAA MeTOANKA NPOBEAEHNS Takux ncnbiTaHuii gns qQu tr Bos-
MOXHO NPUMEHEHUU APYTUX METOAUK, €CNN UX NeTUTUMHOCTb NOATBEPXAEHa UCMbITAHUAMU.

Pe3ynbTaTtbl BCeX UCMbITaHWIA AO/KHBI XPaHUTLCA B NacnopTe Ha kannbpartop, KOTOpPbIi BeAeTCA MoJb-
3oBaTenem.

7.2.4 2kKcnnyatauuoHHas npoBepka kanmbpaTtopos

Mpn neprnogmyecknx akcnayatayMoHHbIX NPOBEpKax KannbpaTtopos HEOO6XOAMMO NPOBOAUTL Crefylo-
Wwme npouenypsl (B COOTBETCTBUM € Tabnuueii 2):

- onpefeneHue 3apsaga qQ nogasaemMoro kanmépaTopoM MNpu BCEX HOMUHAsbHbIX HACTpOMKax Kanu-
6paTtopa. HeonpefgeneHHOCTb, C KOTOPOI AO/MKHbI 6GbITb ONpefenerHbl 3TN 3HAYEHNA, A0/HKHA HaXoAUTbCA B
npegenax £ 5 % wnm 1 nKn, B 3aBUCUMOCTUN OT TOrO, Kakas n3 Ben4nMH 6onbLue.

PesynbTatbl BCeX UCMbITAHWI CiefyeT perncTpupoBaTth B NacnopTe AaHHbIX, KOTOPLIA BedeT nonb3oBa-
Te/lb.

Tabnunya 2 — VicnbiTaHns Ana kanmbparopos

Knaccudwikauwmst venbmaHui
CcbUika Ha MeTof,

Thn uerbais VCrbmaHus Tvnosble Mpvemo caaToUHbie o gﬁg‘éﬂ:ﬁggm Kor:ggé)ggz/lble
VCTIbITaHNs VICTbITaHVsA XapaAKTEpICTK XapAKTEPUCTIK
M3mepeHune qu 7.2.3 X X X X
M3mepeHue t, 7.2.3 K X X
M3mepeHne N 723 X X X

7.2.5 TlacnopTHble gaHHble
MacnopTHble AaHHble Kanubpartopa A0/HKHbI cofepxaTb ClefyoLlyo nHdopmaLuio.
a) HOMMWHaNbHbIE XapakTepucTuku;
1) o6o3HaueHune (CepuitHblii HOMep, TUM U T. N.);
2) Anana3oH pexumoB paboThbl;
3) AvanasoH yc/ioBuii NpUMEHeHUs;
4) BpeMs Bblxofa Ha pabouunii pexum;
5) AnanasoH BbIXOAHOTO 3apsja,;
6) HanpshkeHue nuUTaHus;
b) pesynbTaTbl TUNOBOIO UCMbITAHNS;
C) pesynbTaTbl NEPUOANYECKON KannbpoBKu:
d) pesynbTaTbl MO ONpefeneHnio XxapakTepucTuk:
1) paTta v Bpemsi NPOBEPKN Kaxoro UcnbiTaHus;
e) pe3ynbTaTbl KOHTPO/IbHbIX UCMbITAHWUI XapakTepUCTHK;
1) gata n BpeMs KaXAoW KOHTPOJIbHON KannbpoBKuy;
2) pesynbTaTbl — NpuemMka/oTkas (B cniyyae oTkasa perucrpauuns npofeniaHHbix 4eicTBUIA No Kop-
PEeKTMpPOBKE).

7.3 TMoaTBepxAeHne XxapakTepucTuk U3MepuTebHbIX CUCTEM

Kak npaBnio, U3roTOBUTENN U3MEPUTESIbHLIX CUCTEM WK aHA/OTUUYHbLIX NPUGOPOB KaNUBPYT UX Ha
“3MepeHne COOTBETCTBYHOLLMX BE/IMUNH, CBA3AHHbIX C YACTUYHLIMU pa3psfaMu, Kak ycTaHoB/eHo B 3.3, a Tak-
X€e NpefoCTaBAAT TeXHUYECKNE YCNOBUS 41 NPOBEAEeHNs Neproanyeckoro TeXHNYeckoro 06CNyXuBaHusa un
pekoMeHaaLun (MeToaukn) ANA NPOBeAeHUs NepuoLNYecKoil KannGpoBKM, NpegHa3HAUEHHbIX 415 NPOBEpPKU
M3MepnTeNbHbIX XapakTepuCcTNK U3MepPUTENbHOI cucTeMbl UK Npuéopa.
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O6bI4HO KannbpoBKe NOABEPraloTCs N3MEpPUTENbHbIE CUCTEMbI UK aHaNornyHbie NpubopLl, umeLw e
oTrpaflympoBaHHOe B eMHULAX U3MEPSEMOIl XapakTepPUCTUKMN OTCYETHOE YCTPOICTBO.

Mpu KannbpoBke N3MePUTEsIbHbIX CUCTEM UAN NPUOGOPOB, HE UMeLWNUX OTrpasyMpoBaHHOIO B eANHU-
Lax n3mepsieMoli XxapakTepucTUKN OTCYHETHOTO YCTPONCTBA, AO/KHbI ONpeAeiTbCA 3aBUCMMOCTb NOoKasaHui
Ha BbIXoAe OT 3HaYeHUsa N3MepsAeMoli XxapakTepucTukn Ha Bxogae.

Mpu N3MEHEeHUN 3NEeKTPUYECKOro CONPOTUBNEHNA (AKTMBHOMO, WHAYKTMBHOTO WAW MOJIHOIO) U3Mepu-
TeNbHOro 3a/lIoMeHTa (gaTyuka) nnu kabena (MM Toro n 4pyroro o4HOBPEMEHHO) KanmbpoBKa N3MepUTeIbHOIo
ycTpoiicTBa f0/KHA OblTb BbINO/SIHEHA BHOBb.

KannbpoBka ocyuiecTBASeTCA MMMNYyAbCamMu, KOTOpble NoJalTCA Ha BXOA4 W3MEPUTENbHON CUCTEMbI,
npubopa nam ycTpoiicTBa oT kannbpatopa YP.

Mpu KaNMGPOBKE M3MEPUTENA KaxXyLLeroca 3apsga nokasaH1s OTCUETHOro YCTPOCTBA JOJ/IKHbI CPaBHM-
BaTbCA C M3BECTHbIMWU 3HAYEHUAMM 3apsaga kanubpaTtopa qQ

Mpu KannbpoBke N3MepuTensa cpefHero Toka / 4ONONHUTENbHO J0/KHA O6biTb M3BECTHA YacToTa cnepo-
BaHns N KanM6poOBOYHbIX UMNY/IbCOB.

YCTPOWCTBO ANS U3MEPEHUA CPeAHEero Toka AO/HKHO KannmbpoBaTbCa Kak Npu U3MeHeHun 3apajga Kanu-
6POBOYHbLIX UMNYLCOB NPU (PUKCMPOBAHHOM YacToTe UX CAief0BaHUs, Tak U MPU U3MEHEeHUN 4acToTbl crefo-
BaHus Npu PUKCMPOBAHHOM 3HaYeHUN 3apsga.

OnuTenbHOCTM nepefHero u 3agHero hpoHTa MMMYNbCOB kanubpatopa UYP npu 3TOM [OMXHbI 6biTh
OAMHAKOBbIMW NN 6GNN3KUMUN MO 3HAYEHUIO.

N3meputenbHblii Npnbop Ao/mKeH kannbpoBaTbCs NpW YacToTax caefoBaHUsA KaMbpoBOYHbIX UMMY/b-
cos oT 10240 104C-1, a npu U3MepeHnaX Ha HanpsHKeHWn NOCTOAHHOro Toka —oT 1 40 104 G*.

Mpu KannbpoBKe N3MeEPUTENbLHOTO Npubopa ANA U3MepPeHUsa 4YacToTbl NOBTOPEHUS UMNYIbCOB YacTUy-
HbIX pa3pafoB MokasaHWsa 0TCYETHOro yCTpolicTBa AO/MKHbI COMOCTABNAATLCS C YACTOTON NOBTOPEHNUS UMMY/b-
coB kanuébpartopa N.

He3aBWCMMO OT TEXHUYECKMX YCNOBUIA N3TOTOBUTENA HUXENPUBELEHHble npoueaypbl AO0/KHbI 6biTb Bbl-
nosiHeHbl. Mpu 3TOM pe3ynbTaTbl UCAbITAHWIA U KaNMBGPOBOK AO/HKHbI ObiTb 3aperucTpupoBaHbl B macnoprte
[AaHHbIX.

7.3.1 TunoBble UCNbITAHUSA N3MEPUTESNIbHbIX CUCTEM

Tunosble WUCNbITAHUSA CUCTEMbI U3MepeHns YP fO/MKHbI BbINONHATLCA HAa OAHON U3MepUTENbHOW Cu-
cTeMe U3 KaxAolk cepun. Takme TUNOBbIE UCMbITAHWUA LO/DKHbI NPOBOAUTHLCA W3rOTOBUTENIEM U3MEPUTENbHON
cucTembl. Ecnn n3rotoBuTenb He npeactaBus pesynbTaTbl TUNOBOrO UCMbITAHWUA, TO MOJb30BATE/Nb AO/IKEH
NPOBECTN UCMbITAHNA A1 NPOBEPKN 3TOr0 060pyA0BaHNUS.

Tunosble UCNbITAHNA CUCTEM U3MepeHUs YP JOMKHbI KaK MUMHUMYM BK/0OYaTb crnefyollee:

- onpejenieHne 4acToTHOW 3aBucuMocTu nmneganca nepegaun Z{f) u npefenbHbIX HKHUX U BEPXHUX
4acToT” U B YacCTOTHOM AManas3oHe, B KOTOPOM OH nagaeT Ha 20 4B N0 OTHOLWEHUIO K MaKCUManbHOMY 3Ha-
YeHW0 aMnAnTyAbl B NON0Ce NPOMycKaHWs. BXOAHOW BeNMYMHON AO/MKEH GbiTb CUHYCOMAANbHbIA TOK nepe-
MEHHO 4acToThl:

- onpegeneHne mMaclwTabHoro koapuuneHTa K 4na KanMbpoBOYHbIX MMNY/NbLCOB HE MeHee Tpex pas-
NINYHBbIX amnuTya 3apsga, oT 100 % Ao 10 % oT NoJIHOrO gnana3oHa, Npu HU3KOW CKOPOCTW N NOBTOPEHUS
uMnynbcos (okono 100/c) ana kaxporo guvanasoHa amnautyp. OTk/IOHEeHMe KoadhduumeHTa K He [O0/IKHO
npesbiWwatb = 5 %, 4TO NoATBEPXAAET NMMHENHOCTb U3MEPUTENBHOWN CUCTEMBI:

- onpefgeneHve BpeMeHu paspeweHna T nyTeM NpUNoXeHUsa KannbpoBOUYHbIX UMMY/IbCOB C MOCTOSAH-
HbIM 3apsifloM, pas3feneHHbIX NMOCTEeNeHHO YMEeHbLIALWNMNCA UHTEPBallaMun BpeMeHu. Bpemsa paspelieHus
OO/KHO onpefensATbCsa CO BCEMU M3MepUTE/IbHbIMU 3/IeMeHTaMmn (fatyukamu), ¢ KOTOpbIMKU npegnonarawT
MUCMNoMb30BaTb U3MEPUTENbHYIO cuctemy (Npubop), U NPU MUHUMaNbLHON U MakCMManbHOW eMKOCTU, npegyc-
MOTPEHHOI A1 KaXA0ro CoefMHUTENbHOro YCTPOICTBA;

- NMPOBEpKy COOTBETCTBMS U3MEHEHWI MokKasaHus Kaxylieroca 3apsja ¢ B 3aBUCMMOCTM OT 4acToThl
nostopernns N umnynbca co 3Ha4YeHUSAMU, yKasaHHbIMU B 4.3.3 ANA UCNbITAHUA HaANPsXeHWeM nepemMeHHoro
TOKa.

7.3.2 Tpuemo-caaToyHble UCNbITAHUA U3MEPUTENIbHLIX CUCTEM

MnaHoBble NPOBEPKN U3MEPUTENBbHbLIX CUCTEM ClefyeT NPOBOANTL Ha KaXAol usmeputenbHoli cucteme
cepun. Takne naaHoOBbIe NPOBEPKN AO/HKEH NPOBOANTb N3TOTOBUTENb U3MEPUTESIbHOW cucTemsl. Ecnn usroto-
BUTE/b HE NpejCcTaBu/ pe3ynbTaTbl UCMbITAHUA, NOMb30BaTEe b AO/KEH CaM NPOBEepPUTbL CBOe 060pyAoBaHue.

MnaHoBble NPOBEPKN AO/MKHbI BK/AOYATb BCE UCMbITaAHUSA, Heob6XoAuMble AN OonpefefieHns xapakTe-
PUCTUK.
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7.3.3 VicnbiTaHnA No onpefeneHnto XxapakTepucTuk n3MmepuTesibHbIX cucTeM (NepBuyHasa Kasau-
6poBka)

Mpn ncnbiTaHNAX HEOBXOAUMO NMPOBOAUTL MPOBEPKY CNefylWUX XapakTepucTuk N3MepuTesbHbIX Cu-
cTeMm (B coOTBeTCTBUYM C Tabnuueli 3):

- onpefeneHve 4YacTOTHOI XxapakTepucTukun nmneganca nepegaun Z(t) n npefenbHbIX HUWKHUX U BepX-
Hux yacToT I, n fz B YacToTHOM gnanasoHe, B KOTOPOM OH MagaeT Ha 20 4B N0 OTHOWEHUIO K MakcUManbHo-
My 3Ha4YeHWo amnanTyAbl B Nos0Ce NponyckaHus. BXoAHON BeNUYMHON fOMKeH 6biTb CUHYCOMAANbHBIA TOK
nepeMeHHON 4acToTbl:

- onpejefieHne NMHeEHOCTW NyTeM MoAayn curHana oT perynupyemoro kanubpatopa YP Ha Bxop u3-
MepuTenbHOl cuctembl. JINHENHOCTb MacwTabHoOro koadduumeHTa K nNposepsoT B AuanasoHe oT 50 %
MWHUMaNbHOW HOpMUPOBaHHON amnautyabl UP o 200 % makcMmanbHOW HOpPMUPOBaHHOW amnautyabl YP.
KOTOpble JO/MKHbI ObITb M3MepeHbl. VI3MepuTenbHas cucTema cynTaeTcs NWHERHON, ecnin u3MeHeHne K He
npesbiwaet +5 %.

PesynbTatbl BCeX UCMbITAHWUI cnefyeT perucTpuposaTb B NACNOPTHLIX AaHHbIX, KOTOpble BeAeT nosb30-
BaTeslb.

7.3.4 Mepuopgunyeckasa kanmbposKa N3MePUTENbHbIX CUCTEM

MpoBepke MoanexuT onpeAesieHne YacTOTHON xapakTepucTukum umneganca nepegaun Z(f) npu ogHoi
yacToTe B noJsioce nponyckaHmsa. Heo6xoaMmMo NpoBepPUTL, YTOOLI 3HAYEHE HE U3MEHMNOCH 60/blle YeM Ha
10 % OT 3aperncTpMpoBaHHOro 3Ha4YeHUs npeablayLuero UCNbITaHNA Mo onpeaeseHnto xapakrepucTuk. Bxog-
HbIM CUTHANOM [O/KEH B6blTb CUHYCOMasibHbIVi TOK MepeMeHHOR 4acToThbl.

Pe3ynbTaTtbl BCEX UCMbITAHWIA AO/KHBI XPAHUTBHCA B NAcNOPTHbIX AaHHbIX, KOTOpble BeAyTCS No/b30Ba-
Tenem.

Tabnuuya 3 — WcnbiTanus gnsa nsmepuTesibHbIX cucteM (Npréopos)

Knaccudvkaums ucrbmaHmm
Ccbinka Ha MeTan

Tuvn vcnbraHna Vicnbranus KOoHTpO/bHble
venbmaHs Ml—lqurg;ﬁﬂ np“i“gﬁ;ﬁﬁ:%'e 110 onpeaesieHmio MpOBEpKA
XapaKTepUCTVK XapaKTePUCTIK
Onpepenenue Z(f) 731 X X X
Onpefenetne Z(f) npwn 734 X
eAnHoit yacToTe
OnpegeneHue K 731 X X X
Onpenenexve T 7.31 X
OTKNUK nociefoBaTe b- 733 X
HOCTU UMMY/1bCOB -
NuneliHocTs 731 X
JNnHeitHoCTb 7.3.2 X X

7.3.5 TpoBepka AOMNONHUTENbHbIX BO3MOXHOCTENR LN POBbIX N3MEPUTENbHBIX CUCTEM

MonoxeHns, geiicTBytoLMe ANS aHANOTOBbIX U3MEPUTE/bHbIX CUCTEM (MPMGOPOB), CriefyeT NPUMEHATb
M K ULMPPOBLIM N3MEPUTENBHBIM CUCTeMaM (Mpubopam), HO NOCKObKY NocnefHue UMeloT AoNONHNUTE bHbIe
BO3MOXHOCTW ANA perncrpauuyn HeCKOSbKUX 3HAYEHN, OTHOCALYMXCS K YACTUYHbIM paspsafaM, OHW [OJDKHbI
6bITb MPOBEPEHbI NPY AONO/HUTENbHbIX UCMbITAHUAX.

MockonbKy nonHas npoueaypa kannbpoBkM LU POBbLIX U3MEpPUTENbHbIX cUCTEM u3mepeHus UP 3aBu-
CUT OT UX CneLlnanbHblX CBOWCTB, KOTOPbIe MOTYT CU/IbHO OT/IMYATbLCA, TO KAK MUHUMYM A0J/IXHbI 6bITh yCcTa-
HOB/EHbI Npoueaypbl KANMOGPOBKU, KacatLmecs ToNbKO N3MepeHnsa BennyumH Yp.

[Nns npoBepku AnanasoHa, B KOTOPOM LU pOBble cucTeMbl cb6opa AaHHbIX MOTYT NPpaBUIbHO pPerncTpu-
poBaTb BXO/JHble MMMY/bCbl HE3ABUCMMO OT UX 4YacTOTbl, MPUMEHSAEMbI KannbpaTop JO/KeH BblgasBaTb B
3a/laHHblli HTEepBan BPeMeHW M3BeCTHOEe KONMYecTBO MMNYNbCOB (Hanpumep. 104) c perynmpyemoit yacto-
TOVi MOBTOPEHUS UMNYNbCOB. YacToTa NOBTOPEHUA MMNYNbCOB KanubpaTopa A0/HKHA MOBbIWATHCA paBHbIMU
CTYMEeHsIMWN OT HU3KUX 3HaueHuin (Hanpumep. 100 ly) 4o 60nee BbICOKMX, KOTOPble He JO/DKHbI NpeBblllaTh
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npegensl paspewatkleii cnoco6HOCTU MO BPeMEHW UMMNY/AbCOB NPUMEHSIeMOl U3MepUTEeNIbHOW CUCTeMbI.
[ANna Kax[oro 3HavyeHMs 4acToTbl MOBTOPEHMA MMNYNbCOB YMC/NO UMMNYbCOB, U3MEPEHHbIX B paccmaTtpusa-
eMblii UHTepBan BPeMeHMW, He AO0/DKHO oT/myatbes 60siee 4eM Ha = 2 % OT M3BECTHOrO YMcna BblAaHHbIX
KannbpoBOYHbIX UMMY/bCOB.

[na nposepku AnanaszoHa M3MepeHuii, B KOTOPOM uudposBas cuctema cbopa faHHbIX cnocobHa 0x-
BaTUTb BCe cOObITUA, CBA3aHHble ¢ YUP. kannbpatop AoNXeH paboTaTb C MNOCTOSHHON, XOPOLO M3BECTHOW
4acToTON MOBTOpPeHUs umnynbca (Hanpumep, 100 y); M YMCAO 3aperncTpUpPoBaHHbIX CO6bITUI HEOBXOANMO
CpaBHUTb C YNC/NIOM KanMBPOBOYHbLIX UMNYNbCOB, BblAAaHHbIX KANM6GPaTOpOM 3a MakCumasnbHOe BpeMs peru-
CTpauuu. Ha KOTOpoe paccuuTaH uudpoBOi Npuéop. JonycTUMbIi MakcuManbHbll pa3bpoc Mexay aTumu
[BYMSI 3HaYeHUsiMu coctaBnset + 2 %.

[lononHUTenbHy NMHopMaLunio cM. B NpuaoxeHumn E.

7.3.6 TacnopTHble faHHble

MacnopTHble AaHHble W3MepUTesbHOW cucTeMbl (Mpubopa) AO/KHbI BKAKYATh Crefylolwylo UHpop-
maumio.

a) HOMWHa/IbHbIE XapaKTepUCTUKN:

1) o603HauveHue (CepuitHblii HoMep, TN U T. N.):
2) AnanasoH pexumoB paboThbl.

3) AvanasoH yc/noBUii NPUMEHEHUS;

4) Bpems BbIX0A4a Ha paboumniti pexum;

5) Anana3oH u3mepeHuii BbIXOLHOrO 3apaja;
6) HanpsXeHue nuTaHus;

b) pesynbTaTbl TUNOBOrO UCMAbITAHNA:

C) pe3ynbTaTbl NEPUOANYECKO KannbpoBKU,

d) pesynbTaTtbl UCMbITAHMIA NO ONpefeNieHNI0 XapakTepucTuk;

1) paTa 1 Bpemsa NpoBefeHUs KaXAoro NCnbiTaHWsA No onpefeneHunto XxapakTepucTuk:
e) pe3ynbTaTbl KOHTPO/IbHbIX UCNbITAHNI XapaKTepucTuk:
1) pgata v BpeMs Kaxgoro KOHTPOSIbHOTO UCNbITAHUA XapakTepUcTuk:
2) pesynbTaTbl — npuemka/oTkas (B cnyvyae oTkasa perucrpauns BoINOMIHEHHbIX eACTBUIA NO Kop-
PEKTUPOBKE).

8 licnbiTaHMa 06BbEKTOB

B faHHOM paspesie nepeuyuncrieHbl Tpe6oBaHUS K UCNbITYEMOMY O06BLEKTY U K UCMbITAaTeNbHOMY Hanps-
XeHWto. LonoNHUTeNbHbIE TPe60BaHUA B c/lydae cneyuasnbHbiX YCI0BUi NPOBEAEHNA U MeTOL0B UCMbITaHUi
yCTaHaB/IMBAIOTCA COOTBETCTBYIOW UM TEXHUUYECKUM KOMUTETOM. DTOT KOMUTET [O/IKEH TakKXe YCTaHOBUTb
Tpe60BaHNA K MUHUMANIbHOMY U3MepsieMOMY YypoBHIO UP. MHopmayus 0 npakTUyYeckux npegenax MuHMU-
MasfibHOro M3MepsieMoro ypoeHsi UP npueegeHa B NpuaoxeHun X. OS5 UCNbITAHWIA HaNpsiKeHWeM NOoCTOSIH-
HOro ToKa CM. pa3gen 11. TexHuueckuii KOMUTET MOXET PEeKOMEHA0BaThb A/ U3MEPEHUS APYTYI0 BEMUMHY,
CBA3aHHYI0 ¢ YP. BMECTO Kaxylyerocs 3apsga.

MpumedaHne — HeKoTOpblE PEKOMEHAAUUN /11 U3MEPEHNsI YaCTUUHBIX Pa3psioB B KaGensx, a/erasoeoi
KOMMYTaLMOHHOI annaparype, CUI0BbIX KOHAeHcaTopax N 06bekTax ¢ 06MOTKamMm AaHbl B NpuioxeHnu C.

8.1 O6wue TpebosBaHusa

[Nns nonyyeHus BOCNPOM3BOAMMbBIX PE3Y/bTATOB UCNbITAHWUI YACTUUYHLIX pa3psfoB HeobxoauMo Tuia-
Te/IbHO KOHTPOJ/INPOBaTb BCE OTHOCALMECS K HUM Brvsiowue caktopsl. MNepes N06bIM MCNbITAHUEM MPO-
BOAAT rpafyMpoBKY CUCTEMbl M3MEPEHUS YACTUUYHbIX Pa3psL0B B COOTBETCTBUM C NONOXEHUSIMU pasgena 5.

8.2 MoparoToBKa UCNbITYyeMOro o6bekTa

Mepes ncnbiTaHnem Heo6Xo4MMO NPOBECTW NpoLeaypy NOAroTOBKMA UCMbITYEMOro 06bLeKkTa K ycioBuam
UCMbITAHWUIA, YCTAHOB/IEHHbIM COOTBETCTBYIOL UM TEXHUYECKAM KOMUTETOM.

B 4acTHOCTMW, eC/IK He YCTAHOB/IEHO UHaYe, TO:

a) MOBEPXHOCTb BHELWHENR M301AUUN UCMbITYEMbIX 06bEKTOB A0/MKHA GblTb YNCTOM U CYXOi, Tak Kak
B/TAXHOCTb W 3arpsisHEHNE U30/IMPYIOLLUX MOBEPXHOCTEN MOTYT CTaTb UCTOUYHMKOM YaCTUUYHbLIX Pa3psifoB;

b) MCMbITYEMbIi 06BLEKT [O/MKEH HAXOAUTLCA NPU AONYCTUMOI TemnepaType OKpyxawuiei cpefbl BO
BpPEMS UCMbITaHUS.
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MexaHnyeckue, TEPMUYECKNE N INEKTPUYECKNE HANPSHXKEHUS, NPUMIOXEHHbIE HENOCPeCTBEHHO Nepes,
UcnbiTaHUEM, MOTYT MOB/MATbL Ha Pe3y/bTaT UCMbITAHUSA YaCTUUYHbIX pa3psfoB. [N rapaHTUM BOCNPOM3BO-
AMMOCTN pes3ynbTaToB W3MEPEHUA MeXxAy NMPUIOXKEHWEM BbllleyKa3aHHbIX HampsXXeHWih n ucnbiTaHneM Ha
NPOBEPKY YPOBHSA YACTUYHbIX Pa3psfoB MOXET GbiTb MPEAYCMOTPEH «OTAbIX» B TEYEHME HEOBXOLUMOr0 WH-
TepBana BpeMeHM.

8.3 BblI6op MeToga UcnblTaHMA

CooTBeTCTBYWOLWNE TEXHNYECKNE KOMUTETbI HECYT OTBETCTBEHHOCTb 3a pa3paboTky TpeboBaHUil k me-
TOAYy MCMbITAHWI KOHKPETHbIX TUMOB UCMbITYyEeMbIX 06BbEKTOB. OHU AOMXHbI ONpeAennTb NpeaBapuTesibHyto
npoueaypy, o6ecneynBaoLLyo BbIMOSIHEHNE COOTBETCTBYIOLWUX TEXHUYECKNX YCNOBUIA, YPOBHU U YacTOTy UC-
NbITATeNIbHOr0 HanpsHXeHWs, CKOPOoCTb NoAbeMa W cnaja nofaBaemMoro HanpsXxeHwus, nocnefoBaTenbHOCTb
N NPOLO/IKNTENIbHOCTb NOJaun HanpsXeHns, a Takke B3auMOCBA3b MeXAy UCMbITaHUAMU N0 U3MEPEHUI0 Ya-
CTUYHbIX Pa3psifioB C APYTUMU NCMbITAHUAMMN 3/1EKTPUYECKOR MPOYHOCTU U30NSALUN.

B nomoub 418 NOATOTOBKM Taknx TpeboBaHnin kK ncnoitaHnio B 8.3.1 1 8.3.2 npuBeaeHbl Nnpumepbl MeTo-
AVB NCMbITAHUS HanpsXXeHnem MNepemMeHHOro Toka.

8.3.1 OnpepgeneHne HanpsXXeHUlii BOSHNKHOBEHUA U NOracaHnsa YacTUYHbIX pas3psafos

Ha ncnbiTyeMbli 06BbEKT nogaeTca HanpsXXeHwe HaMHOrO HuWXe npeanonaraemMoro HanpsXeHws BO3-
HUKHOBEHWUA paspsfa U NOCTENEeHHO NoAHUMAaeTCs NokKa YacTUyHble pas3pagbl He AOCTUTHYT WAW NPeBbICAT
yCTaHOBJIEHHOE HWXHee 3HayeHue. McnbliTaTeNlbHOE HanpsXeHue A1 aHHOr0 HOPMUPOBAHHOTO ypoBHS YP
NPUHATO CUUTaTb HaNPsXXeHWEeM BO3HUKHOBEHUS YACTUYHbLIX pa3paaos L. 3aTtem HanpsaxeHue ysenmunsaet-
CS1 4,0 HOPMUPOBAHHOTO YPOBHSA, & 3aTeM MOCTENEHHO CHUXaeTcsa A0 3HAYEeHUSA, NP KOTOPOM paspsfbl CTaHO-
BATCA MeHblUe 3TOli )Xe HOPMUPOBAHHOI BeNUYMHbI. VicnbiTaTeNbHOE HaNpsixeHne, COOTBETCTBYIOLLEE ITOMY
npeAaeny, NPUHATO cUMTaTb HAMPSXKEHNEM noracaHus YacTuyHbix paspsgos Ue. Ha 3HauyeHne U, moxeT BAMATb
CKOpPOCTb noAbema HanpsxeHus, a Ha Ue moryT BAuATb 3HaA4YeHWe U NPOLOIKUTENbHOCTb NPUIOXKEHUA Ha-
NPsSXXeHUs. a Takke CKOPOCTb cnaja HanpsXeHus.

MpumeyaHue 1— [N HEKOTOPbIX TUMOB U30MSLMM YACTUYHbIE PA3PsAbl MMEOT NPepbIBUCTLIA XapakTep B
MOMEHT BpEeMEeHU, Kora HanpskeHve Brepsble nosblwaetcs o U~ Ans Apyrux TUNOB W30MSUMM aMnanTyaa paspsaos B
3TOT MOMEHT BbICTPO BO3PACTAET, /19 CIefyIOLLMX TUNOB M30/IALMU Paspaabl racHyT, noka HanpsxeHve U, nogaepxvea-
€TCsi B TeYeHne HeKOTOPOro BpeMeHu. Mo3TOMy COOTBETCTBYIOLMI TEXHUYECKUI KOMUTET AO/KEH HOPMMPOBATL METOADI
[@HHOTO MCTIbITaHUS.

Hu npun Kaknx ob6cToATENBCTBAX npuknagbiBaemoe K Oﬁ'beKTy Hanps>xeHne He O0JIKHO npesBbilWaTb HO-
MUHanbHoe 3Ha4dYeHne UucnblTaTe/ibHOro HanpsaXeHuda, NpuUMeHAemMoro Ana KpaTkoBPeMEeHHOro ucnbiTaHuA
NPOYHOCTHU nU3onaunn.

MpumeyaHue 2 — [INs BbICOKOBO/ILTHON annapaTtypbl CyLecTBYeT PUCK BbIXOAA ee U3 CTPOs OT NMOBTOPHOTO
NPUIOXEHNS HANPSHKEHMUM, 6/IM3KNX K KPATKOBPEMEHHBIM HOMUHA/IbHBIM UCTILITATEbHBIM HAMPSHKEHUSIM.

8.3.2 N3mepeHne ypoBHA HaCTUUHbIX paspafoB Npu HOPMUPOBAHHOM 3HAYEHUN UCMbITATENTbHO-
ro Hanps>xeHus

8.3.2.1 WN3mepeHue 6e3 nogaun npefBapuTesibHOro HanpsxeHus

YpoBeHb HacCTWUUHbIX Pa3psfoB, BblpaXXeHHbII HOPMUPOBAHHOW BEIMYMNHOW, U3MEPAIT NPU 3HaYeHUU
HOPMWPOBAHHOIO HaNPsXXeHUsa, KOTOpPoe MOXET npesbilaTth npejnosiaraemMoe HanpsxeHne BO3HUKHOBEHUSA
YacTUYHbIX pa3paaos. HanpsaxeHne NoCTENEHHO NOAHMMAETCss OT HU3KOro 40 HOPMUPOBAHHOIO 3HAYEHUA 1
BblEpPXUBAETCA NPU HEM B TeYeHWe YCTaHOBNIEHHOro BpemeHn. Mockonbky ypoBeHb YP MOXeT U3MEeHATLCSA
BO BpPeMsa WUCMNbITAHWA, TO €ro HOPMUPOBaHHAA BeNnYMHa A0/1KHa U3MEPATLCA B KOHLE 3TOro BPEMEHHOro
nHTepsana.

YPOBHM YACTUYHbLIX Pa3psafoB MOTYT TakxXe U3MepATbCA U PerncTpupoBaTbCa BO BpeMsa nogbeMa uin
nafeHnsa HanpsXXeHs Wan B TeyeHue Bcel NPOoAOIKNTENbHOCTN UCMbITAHUS.

8.3.2.2 Vi3amepeHusa c nogadelit npeaBapuTeIbHOro HanpsHXXeHus

McnbiTaHHO NpoBOAUTCA NyTEM MOAbEMA UCMbITATE/IbHOIO HaNPSAXEHUA OT 3HAUYEHUA HUXE 3HayYeHUus
HOPMWPOBAHHOIO WUCMbLITATE/ILHOrO HanNpPsXXeHWss BO3HWKHOBEHWA 4aCTUYHOro paspsaga [0 onpefesieHHoro
HOPMWUPOBAHHOIO 3HAYEHUA, MPEBbILAOLWEro 3TO HanpsXeHne. 3ateM HanpsXXeHue BblAepPXNBalOT B TeYeHne
3afaHHOro BPeMeHW, nocsie Yero NnoCTENEHHO CHUXAalT A0 HOPMUPOBAHHOIO MUCMbITATE/IbHOTO HanpsXeHua
BO3HWKHOBEHMA YaCTUYHbIX pa3psanos.
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Ha aToM ypoBHE HanpshkeHue MoaAepXvWBalT B TeueHue YCTAHOB/IEHHOTO BPEMEHW U MO OKOHYaHUW
3TOro BpEMEHMW ONpefensioT HOPMUPOBaHHbI ypoBeHb UP 3a onpejesfieHHbli BpeMEHHOW WHTepBan unu 3a
BCH NMPOAO/IKUTENBHOCTb UCTbITAHUS.

9 TpebGoBaHWSA K TOYHOCTM W YyBCTBUTENLHOCTU U3MEpPEHUit

Ha amnnutysy, nNpofo/KMTesIbHOCTb U CKOPOCTb MOBTOPEHUA MMNYNbCOB YP MOXeT 3HauyuTesibHO
B/INATb MPOAO/KUTENBHOCTb NMPUNOXEHUA HanpsHkeHus. MsmepeHune pasinyHbiX BEIMYUH, OTHOCALMUXCA K
nmnynbcam YP. 06bIYHO CONPAXEHO C 60MbWMMU HETOYHOCTAMU, YEeM NPU APYTUX U3MEPEHUSX MPU BbICO-
KOBOJIbTHbIX MCMbITAHMAX. B 3TOl CcBSA3WM TPyAHO NOATBEPAUTL AaHHble M3MepeHuii UP nyTem MoBTOpeHus
nucnblTaHnii. 3To HEOBXOAMMO YyuuTbiBaTb NPU NPOBEAEHUN NPUEMO-CAATOYHbLIX WCNbITAHUA NpU NpoBepke
YPOBHSA YaCTUYHbIX pa3psifos.

MN3mepeHne Kaxylerocs 3apsga g c NOMOLW b N3MEPUTENIbHOW CUCTEMbBI, COOTBETCTBYOLL el Tpe6oBa-
HUAM HacTofLWero cTaHgapTa U KanmbpoBaHHOW COrnacHo NOMOXEeHUAM pasfenos 5 U 7, AONKHO OCYLLecT-
BNATLCA C HeonpefeneHHocTblo He 6onee + 10 % wam + 1 nKn, B 3@aBUCUMOCTU OT TOro, Kakas U3 BENUYUH
6onbLue.

Ha n3mepeHusa Takxe Bo3feicTByT nomexu {cM. pasgen 10) nnv OHOBLIN LWYM. KOTOPble AOMKHbI
6bITb 4OCTATOYHO HU3KMMU ANA TOro, YTo6bl HGblna obecneyeHa BO3MOXHOCTb NPOBEAEHUSA [0CTATOYHO YyB-
CTBUTENbHbIX N TOYHbIX U3MEPEHWNA HOPMUPOBAHHON aMNANTYAbl YaCTUUYHbIX Pa3psifoB.

MuHUManbHaa amnanMTyaa BennymnH, oTHocAWMXcs K YP. koTopas MoXeT 6biTb M3MepeHa nNpu faHHOM
ncnblTaHnu, 06bIYHO OrpaHMyeHa nomexamu. XoTsa 3TU NOMeXM MOTyT OblTb B 3HAYUTENBHON CTENEHN UCKI0-
YeHbl C NOMOLWbI0O METOA0B, ONMUCAHHBIX B MPUIOXEHUN XK. NX ocTaBlLINeCs Npeaesnbl onpeaenanTca ypoBHEM
COBCTBEHHbIX LWYMOB U3MepUTENbHbIX NPUBOPOB 1 cucTem, (hM3NYECKUMU pasmepamMu u KoHdurypaumnen mnc-
nbliTaTesIbHON CXeMbl.

[pyroli npegen, BAMAKLWMNIA HA N3MEPEHUA MUHMMAbHOW BeSIMUYUHBLI, OTHOcAWelica k UP, onpegeneH
cooTHoweHnem emkocTeir CIJCK 1 onTuManbHbIM 3HAYeHWEM BXOAHOrO MMnegaHca U3MepuUTeNbHOro ane-
MeHTa (gaTuuka), a Takke ero cornacoBaHMeM € UCNOJb3YyeMbIMU M3MeEPUTENbHLIMU Npubopamu. Hamsbicwwel
YYBCTBUTENILHOCTU U3MepeHns gobusatTtca npu Ck» Ca, T. e. Nnpu ycnosumn, o6b6I4HO HenoaxoAALLEM ANS
npoBefeHNs UCNbITAHUA NO NPUYMHE MNOBbIWEHUS HArpy3kM Ha BbICOKOBOJIbTHOE NuTaHue. Mo3TOMy HOMWU-
HanbHOe 3HayeHne CK OrpaHMyeHo npu peasnbHbIX UCMbITAHUAX, a AONYCTUMON YYBCTBUTENBHOCTY A06MUBAIOT-
ca npu CK 1 H® unan Bobilwe.

10 TMomexun

MN3mepeHusi Npu Hanuumm Nomex npegnosnaraiT, YTO OHU AO/KHbI 6bITh AOBOJIBHO CNa6bIMK, YTO6bI
[0CTATOYHO TOUHO U3MEPUTb BeNUUYMHY YP. MOCKO/IbKY NOMEXM 4acTo coBnagalnT ¢ umnynbcamu UP n Ha-
KNaAblBalOTCA Ha N3MepsieMble BeIMUnHbI, TO HE06X0AMMO, YTO6bI YPOBEHb WyMa cocTaBnsn MmeHee 50 % oT
HOPMWPOBAHHOTO 3HAYEHUS aMNANTYAbl YACTUYHbIX pPa3psg0B, €C/IN TONbKO OH He YyCTaHOBNEH MHA4Ye CoOoT-
BETCTBYIOLWMUM TEXHNYECKUM KOMUTETOM. Mpn NPUEMO-CAATOUHbLIX U TUMNOBbLIX UCMbITAHUSX BbICOKOBO/IbTHOIO
060pyf0BaHNs YPOBEHb WYyMa HEO6X0ANMO PerncTpupoBathb.

BblCOKME NoKa3aHus U3MepeHnil, BO3HMKaKW e BCAEACTBUE BHELWHUX NOMEX, MOXHO HEe YYUTbLIBATb.

BNOKMPOBAHME CUTHANIOB BPEMEHHLIMU OKHAaMU, MONAAPU3ALMOHHAS Cenekuus W nofo6Hble MeToabl
MOTYT NMPUBECTU K MOTEPe WUCTUHHbLIX CUTHAIOB YACTUYHbIX Pa3psiAoB, €C/M OHW BO3HUKAT O4HOBPEMEHHO
C noMexamu unu BO Bpemsi GIOKMPOBaHHOW yacTu nepuoga. MO3TOMYy CUFHaN He AO/KEH GIOKMPOBaTbCS
OKHOM CO BpemeHeM 6Gojiee 2 % OT Ka3goro neproja MCMbITATENIbHOTO HAMPSXKEHWUS B U3MEPUTENbHbLIX CU-
cTeMax HanpshKeHus NepeMeHHOro Toka U He 6osee 2 % OT CyMMapHOro BPEMEHU B U3MEpPUTENbHbIX CUCTe-
Max HanpsXXeHns NoCTOsAHHOro Toka. OAHAKO ec/in B Nepuoae NPUCYTCTBYIOT HECKO/IbKO UCTOUYHUKOB MOMeX,
CUHXPOHHbIX C CETEBLIM NMUTAHWEM, TO NpeAenbHoe BpeMsi 6/10KMPOBaHNA MOXeT 6biTb yBennyeHo 4o 10 %
0T nepuopa WCNbITaTeNbLHOro HanpskeHus. MoaToMy 6/10KMPOBAHME CUTHANOB AO/DKHO 6biTh YCTAHOB/IEHO
nepefg nogauei NOMHONO UCMbLITATENILHOTO HAMPSXKEHUSI U 3TU YCTAHOBKW HE [O/IKHbI U3MEHSATLCS BO Bpe-
MS NPOBEAEHUS UCMbITAHUS. COOTBETCTBYIOWNA TEXHUYECKUI KOMUTET MOXET BbiGUpPaTh APYrne BPpEeMeHHble
npegesnbl 610KMPOBKN CUTHANOB.

MpumeuyaHne — BAM30CTb PaBOTbl 6OMLLIMX BbINPAMUTENEA UM UHBEPTOPOB MOXET AaTb 0COGbIV TMM Mo-
BTOPSIEMbIX MOMEX, CBSI3aHHbIX C NPeo6pasoBaHMeM ToKa B BbINPSMUTESNSX UM MHBEPTOPaXx.

JononHuTenbHas MHopMaums o0 nomexax u Ux nogasneHun npueegeHa B Nnpuaoxedun X.
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11 WN3MepeHus xapakTepUCTUK YaCTUUYHbLIX pas3panoB Npu UCNbITAHUAX
BbICOKMM Hanps>XeHnem noCTtoAHHOIo ToKa

11.1 O6uwmne NONOXEHUS

O61BbeKTbl ¢ TBEPAOW WA XUAKOW U30NAUMEH NPU UCMbITAHUSIX BbICOKMM HaMNpsiXeHWeM MOCTOSHHOIO
toka MNoka3blBalT OYEHb OT/INYAKLWMECs XapakTePUCTUKM YACTUUHbBIX paspsfoB B CPaBHEHUW C XxapakTepu-
CTUKAMU. NOJMYYEHHLIMU NPU UCTLITAHUAX HANPSXKEHUEM MEPEMEHHOr0 Toka. ITU pas3NnunMsa MoryT GblTb MU-
HUManbHbIMU TOMBKO A/ Ta30BOW U30NALUN.

Huxe cuctemaTnsnpoBaHbl HEKOTOPbIE U3 3TUX pasnunii:

- CKOPOCTb MOBTOPEHU UMNY/LCOB Pa3psifioB MOXET 6blTb OUEHb HWU3KOW NpW nogauve HanpsXeHus no-
CTOSIHHOTO TOKa Ha TBEPAYH M30MSLUI, Tak Kak MHTepBas BPEMEHU MEXAY paspsgaMu ANa KaXAoro mecta
paspsifa onpegensietcs [OCTOSAHHLIMU BPEMEHU penakcauuv nsonauuu;

- MHOTQUUC/IEHHblE Pa3psiibl MOTYT BO3HWUKHYTb, KOTAA MPUKIafblBAEMOE HanpsikeHue MU3MeHseTcs.
B yacTHOCTM, N3MEHEHUE MOMSIPHOCTM BO BPEMS UCMbITAHUS MOXET MPUBECTW K BO3HUKHOBEHUIO MHOTOYMUC-
JIEHHbIX pa3paaos Jaxe Mpyv OTHOCUTENbHO HU3KOM HaNpPsHXXKeHUU, HO 3aTeM YacToTa MNoBTOpPEHUsl yMeHblUaeT-
CA 10 YC/I0BWIA YCTAHOBUBLLETOCS PEXUMA,;

- B XMWAKOW M30N5ILUN ABUKEHUE XUAKOCTU BeAET K YMEHbLUIEHUIO BPEMEHW penakcauuu Tak. Yto pas-
psifibl CTaHOBSTCS 60/iee YacTbiMu;

- Ha XapakTepucTUkn YP nCnbITyeMbIX 06bEKTOB MOXET BAUSTL My/NbCaLuUs UCNbITATENbHOTO Hanps-
XEeHUS.

MpumeyaHne 1— lNpu UCNbITAHUAX HA HANPSHXKEHUN NOCTOSIHHOTO TOKa MOXHO 3aMeTUTb 3Cb(*)eKT OT BIAHUA
N3MEHEHWI Hanps>XeHuns (nynbcau,mﬁ), B OT/IMYME OT TOrO, €c/n Bbl 3TO UCMbITAHME MPOBOANIOCH HA CTABUNIN3NPOBAHHOM
Hanps>keHnn, NocKosIbKy MexaHn4eckoe HanpshkeHne ABNAeTcAa HENnpPoAo/DKUTENTbHbIM U pacnpenenseTca no O6'beMHOMy
NN NOBEPXHOCTHOMY COMPOTUB/IEHUIO.

MpumeuyaHne 2— COOTBETCTBYIOLMIA TEXHUYECKNIA KOMUTET AOMKEH YCTAHOBUTbL HOPMUPOBAHHLIE YPOBHU YP,
npefesbHbIE 3HAUYEHNSI UMMY/bCOB, A TakKe NMPOLO/IKUTENIbHOCTb NPUKIAAbIBAHNS HAMPSKEHUS.

11.2 BO/IMYMHBI, OTHOCALWMNECA K HACTUYHbIM paspagam

O6bIYHO NPY UCMBITAHUAX HaNPsH)KeHVeM NOCTOAHHOIO TOKa MOXHO UCMOMb30BaTb BCE BE/INUYMHbLI, OT-
HOCALMECA K UMMYy/bCaM YacTUUYHbIX paspsfoB, ycTaHoBNeHHble B 3.3. MpuGopbl, NPpUMEHAEMblEe A4/ U3-
MepeHns Kaxylierocs 3apsfaa, A0/KHbl MMEeTb COOTBETCTBYIOL YO NepefaToOuHY XapakTepucTuky K cepun
MMMY/IbCOB, HE 3aBUCALLYI0 OT CKOPOCTU NOBTOPEHUS UMMYbCOB YaCTUYHbIX pa3paios.

11.3 HanpsXeHus, OTHOCALWMNECHA K YACTUYHbIM pa3pagam

11.3.1 Hanps)eHne BO3HUKHOBEHUS N noracaHusa paspsanos

HanpsixeHus BO3HUKHOBEHWA U NOracaHus Y4acTUUHbIX pas3psafoB TPYAHO onpeaesiuTb Npu UCMbITaHNUAX
HanpsXeHUAMMN NOCTOAHHOTO TOKa, NOCKO/IbKY OHM 3aBUCAT OT (hakTOpOB, 06YCNOBEHHbIX pacnpefeneHnamm
MeXaHW4YecKoro HanpshKeHus Npu MeHALWUXCA napameTpax HanpshkeHus, Temnepatypbl 1 fasneHus. Hau-
60/1ee BEPOATHO BO3HUKHOBEHWE YACTUYHbIX pPaspsi0B B MOMEHT NEPBUYHON NoJaun HanpsHKEHWs UAu npu
ero M3MeHeHumn, a 3aTem OHU CTaHOBATCHA 6o/siee peAkMMMU, MO Mepe TOro kak pacrnpefesieHve HanpsxeHUs
CTAHOBUTCS YACTO PE3UCTUBHBIM.

Mpu HEKOTOPbLIX YCIOBUAX YaCTUUHbIe pas3pafbl MOTYT NPOAOJ/IXATLCA JaXe Noesio OTKN0YEHUSA UCTbI-
TaTeNbHOro HanpskeHus. Takoe aBAeHWe HabnoAaeTca rnaBHbIM 06pa3oM B KOMBUHALUAX TBEPAON, XNAKO
1 ra3oBoil N30NALMN.

MpumeyaHne — B HEKOTOPbIX CyYasix MPUMEHEHNE HANPSHKEHWSI MOCTOSIHHOTO TOKa K UCMbITYEMbIM 06 bEeK-
Tam ¢ TBepAoi n3onsaumeli MOXeT CAYXUTb YCNOBUEM YMEHBLUEHUS YACTUYHbIX Pa3psifoB. DTO NPOSBNAETCA LWKINYHBIM
BO3pacTaHneM v nageHvem YP npy NpunoXeHUn cTabunuanpoBaHHOro HarnpshkeHus 4o Tex Nnop. noka nocne npogomxu-
TeNbHOro Nepuoaa BpeMeHu He GyAeT JOCTUNTYTO CTabUIbHOE COCTOSHME.

11.3.2 NcnbiTaTefNibHOE HanpsAXeHne 4YacTUYHbIX paspanoBs

Bo BpemMs nogaun ucnbiTaTe/IbHOro HanpsXXeHWs YacTUYHbIX Pa3psifoB UCMbITYEMbI 06beKT He JO/KEH
nokasblBaTb BE/IMYMH, OTHOCALNXCS K MMNynbcy YP. npesbillalowux HOPMMPOBAaHHbIA ypoBeHb. Mpu ncnbl-
laHnAX HanpskeHuaMu FNepeMeHHUrn Tka B OCHOBHOM YUMUTbIBAETCA TOJIbKO MHTEHCUBHOCTb Kaxyllerocs
3apsja, a npu UCnbITaHUAX HaNps)XeHneM NOCTOSHHOro ToKa He06Xxo04UMO, YTO6bI YMCIo uMNynbLcoB YP. npe-
BbILIAOLMX HOPMUPOBAHHbI ypPOBEHb, HE 6blN0 6bl 6OMbLIE HOPMUPOBAHHOW CYMMbl, ONpejesieHHol B Te-
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YeHne HOPMUPOBAHHOIO MHTEPBAsia BPEeMEeHU NPU UCMbITaTe/IbHOM HaNnpsXXeHWn. Bo BpeMsl UCMbITaHUs MOTyT
BO3HMKATb €ANHUYHbIE UMNY/bCbl UP 60M1bWOM aMninTyabl.

11.4 NcnblTaTeNbHble CXeMbl U CUCTEMbI U3MEPEHUA

OG6bIYHO UCMbITaTENIbHbIE CXEMbBI U U3MEpPUTENbHbIe NPUBOPLI, NCNOJb3yeMble NMPU UCMbITAHUAX Hanps-
XEHUSMU NepemMeHHOro Toka, NPUMEHSAIT Takke 1 ANA UCNbITaHWN HanpPsXXeHUsIMU NOCTOAHHOIO Toka.

B cnyvyae nosiBneHns NpepbIBUCTbIX UMMNY/bCOB YaCTUYHbIX pa3psf0B UCMO/Mb3YIOT CUCTEMBI CYeTa UM-
Ny/fbCOB WM LU POBbIE NPUGOPbI YACTUYHBIX pPa3psA0B.

MpumeyaHnue 1— lNpu HU3KON CKOPOCTM NOBTOPEHUS MMMY/ILCOB N PEKOMEHAYETCS UCMO0/b30BaThb YCTPOCTBa
cyeTa UMMy bCOB, KOTOPbIE MOKA3bIBAKOT YMAC/I0 HAaCTUUHBIX PA3PsA0B PasaesibHO, CENEKTUPYEMbIX MO aMMIIUTYAHBIM A1a-
nasoHam 15 Ka40ro BPEMEHHOTO WHTepBaIa.

MpumeuvaHue 2— lMNepeaaToyHas XxapakTepUCTVKa NpU6opa /151 pasHbIX YacTOT NOBTOPEHUS UMMY/LCOB, NpK-
BefeHHas B 4.3.3. HEMPUMEHUMA ANS UCMbITaHUS HaNPsXKeHWEeM NOCTOSIHHOTO TOKa.

11.5 NcnbiTaHusa

11.5.1 Bbi6op meToda ucnbiTaHus

MeToz onpegeneHns HanpsXeHus BO3HUKHOBEHMA U noracaHusa YP ans nepemMeHHOro Toka o06bl4HO He
NPUMEHSAT ANSA UCNbITAHUA NOCTOAHHBLIM TOKOM, MOCKO/IbKY MexaHwdeckoe HanpsXxeHuwe B AU3NEKTpUKe B
nepuog noAgbema U CHUXEHUA HaNpsXeHUsa oT/IMYaeTca OT MeXaHW4YeCckoro HanpsXeHusa B TeyeHne nepuogaa,
Korga HanpshkeHne NoCTOSHHO.

He cyuiecTByeT 06LWenpu3HaHHOrO yHMBEPCANbHOIO MeToAa U3MepeHUs Be/IMUYMH, OTHOCALLUXCSA K Ya-
CTUYHBIM paspsfam npu UCNbITAHUAX HaNpPsXXeHWeM NOCTOAHHOro Toka. He3aBMCMMO OT NPUMEHAEMOro Me-
To4a aMnanuTyAbl, OTHOCALLMECH K YaCTUYHbIM paspsjam, B Havasne MPUIoXKEeHUs HanpsHKeHUs MoryT ObiTb
OT/INYHbI OT aMNANTYA, U3MEPEHHbIX NOCAE NPOXOXAEHUA 3HAYUTENIbHOTO BPEMEHU, NMPY TakOM Xe 3HavyeHun
NCMbITATE/IbHOTO HaNPSXeHUs.

11.5.2 Momexu

NHdopmauusa, npusegeHHasn B pasgene 10, npumeHMMa Takxke M K UCNbITAaHUAM HanpsHkKeHnem nocTo-
SAAHHOTrO ToKa. OfHaKo B 3TOM c/ly4yae MOryT UMeTb MeCTO peryasapHo noBTopsawLmnecs nomexu ocoboro tmna,
06yCcnoB/ieHHbIE KOMMYyTaLMeld Toka B BbINPAMUTEIAX UCTOYHMKA HaNPSHXXEHUS NOCTOSHHOIO TOKa.
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MpunoxeHne A
(o6s3aTenvHoe)

Kannbposka kanubpatopa xapaktepucTtuk YP

Al O6wume NonoxeHns

Kanu6patopbl, NpeacTaBneHHble B pasgene 6. npegHasHadeHbl 418 reHeprpoBaHus Mnyibco YP ¢ 3a4aHHbIMK
3HAYEHUSIMI BENMYMH, OTHOCSLLMXCSA K YUP npu rpaflyvpoBKe MacluTaBHOro KoadhuumeHTa K U3MepuTENbHOW CUCTEMBI.
MOCKO/IbKY XapakTepuCTUKN TaknX KasiMbpaTopoB MOTYT CO BPEMEHEM MEHSIThCS, HE06X0AMMO NPOBOAUTL UX KAIMGPOB-
KU1. B YACTHOCTV ONpefensiTb 3HAYEHVs1 BpEMEHM NOAbEMA t, ¥ TOUHOCTU HOPMUPOBAHHOTO 3apsaa g Yepes onpeseneHHble
MHTEepBa/Ibl BPEMEHN 1 NOC/e NPOBEAEHHOr0 peMoHTa. [/ NpoBeAeHNs faHHbIX Npoueayp npeanaralTcs ciegyoume
MEeTOAMKN NPOBEPKN XapaKTEPUCTUK TaKUX KasiMbpaTopos.

A.2 MeTopf cpaBHEHUSA C 3TaNOHHbIM KanMbpaTopom

3apsf, BbiAaBaeMblii UCTLITYEMbIM KanubpaTopoM, A0/MKEH CPABHUBATLCA C 3apSAAO0M TA/IOHHOMO Kanuéparopa.
B 060UX Cly4asx 3apsif 4O/KEH U3MEPATLCS OZHOM W TOM e U3MepUTE/IbHON CUCTEMOIA.
OTa/IOHHbIV KaIMGPATOP AO/DKEH NPOC/IEXMBATLCA MO HALUMOHA/bHBIM CTaHAapTaMm.

MpumeuyaHne — licnonb3yemas U3MepuTeNbHas cucTemMa MOXET GblTb CUCTEMOI 13mepeHus UP. cooTBeT-
CTBytOLLEl HACTOSLLEMY CTaHAAPTY, WM LMGIPOBbLIM OCLMIOrPadioM, UMELLMM BO3MOXHOCTb UHTErPUPOBAaHUS (CM. pu-
CYHOK A.1, @), W1 3N1IEKTPOHHBLIM YCTPOCTBOM MHTErPUPOBAHNS.

PesynbTar 3Toro MeToga onpeaenseTcs kak cpegHee 3HaueHue 10 naMepeHuii.

A.3 AnbTepHaTMBHLIA METOZ C UCMO/b30BaHUEM 3TA/IOHHOIO pe3ucTopa 1 LMdpoBoro ocuuniorpada

MeTog YnCNEeHHOro NHTEerpupoBaHns

Kak nokasaHo Ha pucyHke A.l, a. K BbIXOAY MCNbITYEMOro kasimbpaTopa npuioxeHa Harpy3ka 3TasloHHOro Conpo-
TuBneHnsst Rm. a HanpsbkeHne Um(l) nsmepsietcsa umdpoBbiM ocumnnorpadioM, UMELLMM NOJIoCY NPOMyckaHus He MeHee
50 MI'y,. 3HaveHne RmabibmpaeTcsa oT 50 Ao 200 Om. CoenHeHVs Mexay kannépartopom 1 Rm. Tak xe kak 1 ¢ ocLmno-
rpadhom. AO/MKHbI BbITb O4EHb KOPOTKMMU. BxogHoe conpoTuenexue ocuunnorpadya npy ero BAMSHUN MOXET CYMMUPO-
BaTbCA CO 3HAYEHNeM VcnbiTaTenbHas Lenb, BKIOYasA 3TaloHHbIN pe3uctop Rm gomxHa 6biTb Takoii, YTobbl Kone-
6aHuA 3aperncTpupoBaHHoOl hOpPMbI BOSTHbI OTKIOHANUCH MeHee YeM Ha 2 % OT cpefHei amnanTyapl CTYNeHn B TedeHne
BpPEMEHMW, HEO6X0AVMMOro AN UHTErPUPOBaHNS.

Pe3ynbTaT MeToga onpefenseTcs no cpeAHeMy 3Ha4YeHuo He MeHee YeM 10 n3mepeHuii.

B cooTBETCTBUM C pyCyHKOM A.1. a 3apof g. BblAaBaeMblii kaiMbpaTopom, paBeH

rae /(/) — vmMnynbC Toka, BbigaBaeMblii kambpaTopom;
Um(t) — HanpsbkeHue nmnynbca, M3MepeHHoe ocumnorpadgom.

CnepoBate/nibHO, TOYHOCTb OnpefesnieHns 3HaveHnsa ¢ 3aBUCUT OT TOYHOCTU MEeTOoAa WHTEerpupoBaHusi 1 TOHHOCTU
3Ha4YeHnss Rm

Ha pucyHke A.1, 6 npefcTaBneHbl ABE TUNWYHbIE KpUBble permcTpaumy Um(t): oHM coOTBETCTBYIOT Kanimépartopy ¢
xapakrepuctukamn CO = 141 n®. Rm= 33 Om 1 Rm = 200 Om cOOTBETCTBEHHO. CNNLLIKOM HK3KMe 3HavyeHus Rm moryt
BbI3BATb OCLUANVPYIOLLMI UMNYNIBC HANPSHXKEHNSA U NPUBECTU K 60/ee 3HaUMTEeNNbHbIM OLUMOKaM MHTerpupoBaHus (1 cne-
[foBaTenbHO, K HeJONyCTUMOI HETOYHOCTM).

PeanbHoe Bpemsa nogbema ~Mmnynbca, BblAaBaemMoro kaméparopom, NpM6IM3nTeNLHO PaBHO AIUTENBHOCTYU Nep-
BOro KonebaHus HanpsxeHnsa (nonoxutensbHoro), ecnv AT Co < |,. 3T0 HepaBEHCTBO 06bIYHO BbINOHAETCS A1 HU3KUX
3HaueHuit Ry. ecnm Tawke CAS 150 nd.

LinchpoBoii ocumniorpad AomkeH 6bITb KaMGpPoBaH BO BCEX NCMO/Mb3YEMbIX Ayana3oHax no 06LLenpuHSATLIM MeTo-
AuKaM. HanpuMep No MeToAukKe, OMMCaHHON B A.2. 1 rapaHTMpOBaTb OTCYTCTBME C/IULLIKOM GO0/bLLOTO CMELLEHNsT OTKIMKA
Ha cTyneHuaTblii MMNynbC. Hanmume CMeLL,eHHOro OTK/IMKa MOXET NPUBECTU K 60/bLLOM HETOYHOCTU OnpeAeneHns 3aps-
[a. paccunTbIBAEMOro C MOMOLLbIO LIMGIPOBOrO MHTErPUPOBaHNS.

MpumeyaHue — WHTerpuposaHue U t) 06bIUHO feNaeTCsi N0 BCTPOEHHBIM afiropuTMam LMCOPOBbLIX OCLMI-
norpadioB. 41 KoTopbIx paccumtaH ft/m(<) dl. MockobKy TOUHOCTL Takol METOAWKN WHTErPUPOBAHNSI MOXET GblTb Hen3-
BECTHa. npeg/iaraetcs KanuépoBaTb'ocUMIorpad u aropuTM, UCMob3yemblii A5 pacyeTa d. NyTem 3amMmeHbl UCTbITbI-
BAemMoro kasméparopa Ha UCTOUHUK CTyNeH4aToro Hanpsbkenust ¢ amnautygoii Urefl nocneposatensHo coefuHeHHbI ¢
3TasfIOHHON EMKOCTbIO CnepoBatefibHO, UMNY/ILCbI TOKa /(<) ByayT UMETb Takue e hopMbl 1 3apsabl, Kak NMMY/bCbl,
noAaBaemble UCTbITbIBaeMbIM KanimbpatopoMm. Moatomy gref= Urcf Crel
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3Ta aMnAnMTya STaNIoHHOTo 3apsiaa 3L M3BecTHa ¢ HeomnpeAeNeHHOCTLI0, KoTopasi 06pasyeTcst TOMIbKO Heonpeae-
nexHocTaMM Uk 1 Car. CrieoBaTe/IbHO. (aj MOXHO MCMO/b30BaTh A4/151 MPOBEPKY METOAMKM, OMUCAHHON BbilLe.

OHC 200HC 400k
OHC 200 Hc 400HC
AT

6 — KanubpoBouHble nmnynscbl Unit) TunnuHoro kannéparopa, CoeanHEHHOro ¢ 06pasLioBbIMU pe3nucTopami
Rm= 33 Om 1 Rm= 200 Om cooTBeTcTBEeHHO {q = 100 nKn).

PucyHok A. 1— KannépoBaHvie nmnyibCoB KannbpaTopos
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Mpunoxexne b
(cnpaBo4Hoe)

McnblTaTenbHble CXeMbI

OCHOBHbIM Ha3HaYeHWeM UCMbITATeNbHOM CXeMbl NS U3MEPEHUSt YaCTUYHbIX PaspsfoB, KPOMe MUTaHWSA UCTbITY-
€MOoro o6bekTa HanpshkeHneM, sIBNseTCs ob6ecneyeHre COOTBETCTBYHOLMX YCNOBUIA A151 OGHAPYXXEHNST YACTUYHbIX pas-
PSA0B B UCMbITYEMOM 06bEKTE MPW HOPMUPOBAHHOM HaNPSHKEHUW. DTN YC/IOBUA MOTYT CHATATLCA ONTUMASIbHBIMK, KOraa
pa3nMuHble KOMMOHEHTbI UCMbITATENBHON CXEMbI CKOOPAVHUPOBAHbI TaK. YTO UMMY/bChbl TOKA B pe3y/bTaTe YacTUYHbIX
paspsgoB MMEKT aMnAnTyabl U hopMbl, Hanbosee yao6HbIE 4151 OGHAPYXEHMS.

CyLLecTBYIOT YeTblpe OCHOBHbIE CXEMbl, HA OCHOBE KOTOpPbLIX CO34al0TCA BCe ApPYrMe UcnblTaTesfibHble CXeMbl
AN 06HapYXeHUs 1 U3MepeHNss YacTUYHbIX Pa3pagoB. 3TN CXeMbl MOKasaHbl Ha pucyHkax b.1, a — B.1, T 1 kpaTko
onucaHbl HUXe.

[ln OCHOBHbIX CXeM MUHUMa/IbHAA amnanTyga no6oii BennumnHbl YP. KOTOPY0 MOXHO 3MEPUTb, 3aBKCUT OT COOT-
HoweHna CklCa(cm. pasgen 9) v orpaHMyeHa nomexamu.

M3MepuTenbHbI 3neMeHT (faTuvk) B Lenu Ha pucyHke B.1. a pacrnonoXeH cO CTOPOHbI 3a3eM/IEHNSI KOHAEeHcaTopa
CBA3M (CM. NpuMeYaHue k4.2). MNpenMyLLeCTBO 3TO CXEMbI 3aK/IOHAETCHA B TOM. YTO OHA NPUMEHMMA A5 UCMbITaHNS 06b-
€KTOB. UMEILLMX OZIUH 3a3eMJIEHHbIA BbIBOA U KOrAa UCMbITYEMbI 06BEKT BK/IHOUAETCA HENOCPEACTBEHHO MeXay UCTOY-
HVMKOM BbICOKOTO HanpspkeHus u 3emnein. ®unbTp uam uMmnegaqc (ConpoTUBEHNE), YCTAHOBIEHHDIV MeXay UCNbITyEMbIM
06BEKTOM M UCTOUHUKOM BbICOKOTO HAmNPshKEHWsl, CAYXUT st ocnabnieHns nomMex oT UCTOUHMKA BbICOKOTO HanpshKeHWs.
OH TaKke NoBbIaeT YyBCTBUTE/IbHOCTb MPU M3MEPEHWSIX, MPENATCTBYS MMMybcam Toka YP oT ncnbiTyemoro obbekra
YacTUYHO NPOXOAWTb Yepes MMNeAaHC UCTOUHKKA BbICOKOTO HamnpshKeHus.

M3mepuTenbHbI 31eMEHT (faTuvk) B Lienu Ha pucyHke B.1. 6 pacnonoXeH co CTOPOHbI 3a3eM/IEHNS UCMbITYEMOrO
06bekTa. B 3TOM cyyae HU3KOBO/IbTHAsA CTOPOHA MUCMbITYEMOro 06beKTa AO/HKHA UMETb BO3MOXHOCTb BObITb M30/1MPOBaH-
HOIA OT 3emnn (CM. NpuMeYaHue K 4.2).

Mpn 3TOM B M3MEPUTENLHOM 3/1IEMEHTE [0/KHA ObITh NPeAycMOTPeHa Lenb 3alumTbl OT NPO60S, KOTOPbI MOXET
MMETb MECTO B UCTbITYEMOM 0GbEKTe B pe3ysibTaTe ero noBpexaeHus.

Cxema Ha pucyHke B.1. 6 Ana ncnbiTaHUin ¢ HU3KOEMKOCTHBIMU KOMMOHEHTaMN 06ecneymBaeT slyuLlyo YyBCTBU-
TENbHOCTb. YeM CxemMa Ha pucyHke bB. 1. a.

MpumeyaHne — VIHOrga NPUMEHSIETCS cxema 6e3 OTAeNbHO CTOSILLEro KoHAeHcaTopa cBa3n. OHa NocTpoeHa
Mo aHasI0r1m co cxemoii Ha pucyHke B.1. 6. Ho posnib CK BbINO/HSIIOT NapasnUTHbIE eMKOCTU. Takyto CXeMy NPUMEHSIKOT, EC/N
€MKOCTb WCMbITYyeMOro 06bekTa Masa Nno CPaBHEHMIO C NapasuTHON eMKOCTbI0 OTHOCUTENLHO 3eM/n. Takoe pelueHve
Takxe BO3MOXHO B C/lyyae, Koraa BXoAHasi EMKOCTb UCMbITYEMOro TpaHchopmatopa UMEET TOT e NopsaoK, uto v Ca, npu
YCMOBUM, YTO (PUILTPOM MOXHO NpPeHeGpeub.

CxeMa, nokasaHHas Ha pucyHke B.1. B. ABAsieTcst 6anaHCHOW CXeMOM, B KOTOPOI M3MepPUTE/bHBIN NPUGOP BKIOYA-
eTCA Mexay ABYMS U3MepUTe/IbHbIMU 3/1eMeHTaMu (AaTtymkamu). BbiBOAbl HU3KOTO HanpsXeHWs UCMbITyeMoro o6bekTa u
KOHZeHcaTopa CBs3v JO/XHbI MpeaycmarpreaTb BO3SMOXHOCTb ObITb M30/IMPOBaHHLIMU OT 3eMAX (CM. NpUMeYaHve 4.2).
HeT HeobxoAMMOCTV B TOM. YTOObI X EMKOCTU ObINM paBHbl, HO XenartesbHO, YTO6bl OHU OblIM OAHOro nopsagka. Ans
nonyyYeHns Nyylinx pesynbTatoB KX KOI(ULMEHTbI AUINEKTPUYECKUX NOTepb, 0COGEHHO YacTOTHONM 3aBUCUMOCTH,
[O/MKHbI 6bITb 6M3KMMU. [PEerMYLLIECTBO CXeMbI, paboTatoLleli Ha ocnabneHne CYHa3HbIX TOKOB, MPOXOAALMX Ye-
pe3 Caun C v HO ycunmsatoLLell TOKM YaCTUYHbIX Pa3psaoB, UCXOAALWMX OT UCMbITYeMOro 06bekTa, COCTOUT B TOM. YTO
OHa YaCTWYHO yCTpaHsieT BHELUHWE MoMexw. 15 HaCTPOMKu Takoro ocnabfieHnst MeXay BbICOKOBO/SbTHbIM BbIBOLOM
1 3eMneil MOXeT ObITb BK/IHOUYEH WCKYCCTBEHHbI MCTOYHMK pa3psigoB. Mocne Yero nepemMeHHble BXOAHbIE UMMeAaHChI
6anaHCHbIX U3MEPUTENbHLIX 31EMEHTOB PeryiMpyoTca 40 Tex nop. noka He 6yeT Nosly4eHO MUHUMAa/IbHOE NokasaHve
n3MepuTenbHOro npuéopa. Takum 06pa3omM, MOXHO NOAYYUTb KOAhdumumneHT ocnabneHmsa oT 3 (415 UCMbITyeMbIX 06b-
€KTOB C OYeHb pasHbiMM 3Ha4YeHuaMu) o 1000 n faxe 6onee (419 UCNbITYEMbIX 06EKTOB C OMHAKOBbIMY 3HAYEHUAMU
1 XOPOLLIO 3KPaHNPOBaHHbLIMU).

Cxema Ha pucyHke b.1. r npeacraBnseT coboi KOMOUMHALMIO U3 BYX OCHOBHbIX CXEM, NPeACTaBNeHHbIX Ha PUCYH-
Kax Bb.1, a n B.1, 6. OHa COCTOUT M3 ABYX EMKOCTEN, oAHa M60 06€e 13 KOTOPbIX MOTYT ObITb UCMLITYEMbIMU OO bEKTaMU.
3TV eMKOCTV NOACOEANHEHBI K ABYM U3MEpUTENbHBIM 3/1eMeHTaM (Jatunkam). B coeMHeHUn, NoKazaHHOM Ha PUCYHKe,
CTOPOHbI HU3KOTO HanpshKeHst 060MX KOMMOHEHTOB [O/MKHbI NpeAyCcMaTpuBaTh BO3MOXHOCTb ObiTb U30/IMPOBAHHLIMY OT
3emm (CM. npumevaHue K 4.2). HeT Heo6xo0AMMOCTM B TOM. YTOObI 3TV €MKOCTU ObINM paBHbl, HO XenaTesibHO, YTOObI OHN
6bInK ogHOro nopsaka. MpuHUMN n3mepeHns He 6asupyeTca Ha 6anaHCcHOl cxeme, a filenaeTca cpaBHeHWe HanpasneHuin
MOTOKOB UMMY/IbCHBIX CUTHAIOB B AiBYX U3MepPUTENbHbIX 3nieMeHTax. (CurHasibl obLiero tuna oyayT AeTeKTUpoBaHbl Kak
CUrHasbl, UMEILLMEe OAMHAKOBYH NONSAPHOCTbL; CUTHASbI YaCTUYHbLIX Pas3psaoB OT I06Oro KOMNOHeHTa ByayT AeTeKTUpo-
BaHbl Kak CUrHasibl, UMeloLLMe NPOTUBOMNOMOXKHYIO NONSPHOCTL.) CenekTuBHasA cucTeMa CUrHasoB MOXeT ObITb UCMO/b-
30BaHa ANA OTAENEHUA MMMYNbCOB YAaCTUYHbLIX Pa3psaoB, UAYLMX OT UCNLITYEMOro 06bEKTa, OT NoMeX, UCXOAALLMX OT
ApYrvix yacTtell NcnbiTaTeIbHON CXeMbI.
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Ha 6a3e OCHOBHbIX CXEM MOTYT 6bITb CO3faHbl MHOTOUMC/IEHHbIE BapuaHTbl. CXemMa, nokasaHHas Ha pucyHke
B.2. MpuMeHsieMast 4/ UCTbITYeMbIX 06LEKTOB, VMEIOLLMX BBOAbLI PacnpesesnieHHol eMKOCTbI0, SKBUBAJIEHTHA CXeme
Ha pucyHke B.1. a. 3a UCK/OUEHMEM TOro, YTO BMECTO KOHAeHcaTopa cBsiau CK UCMO/b3yeTcsi eMKOCTbL BBoAa. Ecim
BBOZ, MEET pa3beM, TO U3MEPUTESIbHBIN 3EMEHT (4aTumnk) BKIIOYAETCA B HErO: B 3TOM C/ly4aB OTHOCUTE/bHO 60/bLuast
emkocTb CT BK/IOUAETCSA NapasifeNlbHO W3MEepPUTE/IbHOMY 3/IEMEHTY, UTO MOXET MOBMUSATL HA YyBCTBUTE/LHOCTL W3-
MepeHus.

Ha pucyHke B.3 nokaszaHa UCnbiTaTe/ibHasi CXema, B KOTOPOii UCTbITaTeNIbHOE HamnpshkeHne HaBOAWTCS B UCTIbITYe-
MOM 06beKTe, HanpuMep OT CUIOBOTO UM U3MEPUTENBHOTO TpaHcgopMaTopa.

a— MSMepMTeﬂbeIVI 3/1IEMEHT BK/IIOYEH B Ue/Ib 3a3eM/IieHNA KoHAeH caTopa CBA3N

KOMMNOHEHTHI:
U~ -» VCTOYHVK BbICOKOTO HarpsbKeHnn. BXOOHON MMNEAaHC uaMepuTenbHOn cuctembl. CC -~ coeauHuTeNbHbI Kabers;
OL -+ onTuyeckuii kaHaut, Ca—WCrbiTyeMblii 0GBEKT; OK - KOHAEHCATOP CBSA3W; CO —3MEPUTESTbHbIA ANIEMEHT. MI —V3MEPUTE TbHbI
npnéop; Z —dusTp

6 — W3mepuTenbHbIii 31eMeHT CD BK/IKOUEH B LieNb 3a3eM/1EHUST UCTIbITYeMOro 06bekTa

PucyHok B.1. nncT 1 — OCHOBHbIE UCMbITaTe/IbHblE CXEMbl U3MEPEHUSA YaCTUYHbIX Pa3psLoB
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Ca,
(Cs)
B — BanaHcHas cxema
r— Cxema gmckpumuHaTopa nossipHocTy
KoMMnOHEHTHI:
L/~ — WCTOYHMK BbLICOKOTO HanpsXeHWs: zml -m BXOAHOW MMNefaHC WM3MepUTenbHOR cucTembl: CC — COeAUHUTENbHbIV Kabenb:
C,, — ucnbiTyemblii 06beKT; C* — KOHAeHCaTOB cBA3N: CO —un3MepUTENbHbIA 3neMeHT. Ml —un3mepuTenbHbIl Npubop: 2 — punbTp

PucyHok B.1. et 2
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KoMMNOHeHTHI:
U- - UCTOYHWK HU3KOK WK BbICOKOK HanpsXeHWs: Zmi — BXOAHOW WMMNeAaHC U3MepuTenbHoi cuctembl: CC — coeaMHUTENbHbIN
Kabenb CL— KOHfEHCATOp CBA3U: CT —eMKOCTb, NapannenbHas Zmf, CO — namepuTeNnbHblii 3neMeHT. Ca — MCMbITYeMblil 06beKT;
Ml — n3mepuTensHblil npubop: z — punbTp

PucyHok B.2 — WcnbiTaTenbHas cxema Ans usmepexuii YP B npoxoaHOM m3onsatope

KOMMNOHEHTHI:

U~ -- UCTOYHMK HU3KOKO WAW BLICOKOI HanpsxeHus: Zm) — BXOAHON MMMeAaHC M3MepuTenbHoil cuctembl: CC - COEAUHUTENbHbIN
Kabenb. Ck — KoHpgeHcaTop cBA3W: CD — un3mepuTenbHblli anemeHT; Cii — ncnbiTyemblii 06bekT, Ml — nsmeputensHelii npuéop:
Z — hunbTp

PucyHok B.3 — UcnbiTatenbHas cxema 415 06beKTOB C BHYTPEHHUM BO3GYX4eHWeM
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Mpunoxexve B
(cnpaBo4Hoe)

N3mepeHna xapakTepuctuk YP B kabensax, anerasoBoil KOMMyTaLWOHHOI annapaType,
CUNOBbLIX KOHAEHCATOpPaX U UCMbITYeMblX 06beKTax ¢ 06MOTKamMu

B.1 O6wue nonoxeHus

JMobyto, U3 onucaHHbIX B NPUIOXKEHUN B UCMbITaTeNbHBIX CXEM, MOXHO MPUMEHATL NPU UCMbITAHUN O6HLEKTOB C
pacnpegeneHHbIMA eMKOCTHBIMU U MHAYKTUBHBIMUY 37ieMeHTaMu. [N HEKOTOPbIX U3 TakUX UCTbITYeMbIX 06 bEKTOB MOXHO
MHAYLMPOBAaTb UCTbITATEIbHOE HAMNPSHXKEHWE; HanpuMep, BbICOKOBO/LTHYIO 06MOTKY TpaHcthopmMaTopa MOXHO BO36yAnTb
OT HU3KOBOJILTHON OGMOTKYM (CM. PUCYHOK B.3).

Moapo6Hoe paccMOTPEHNE U3MEPEHNI XapaKTepUCTUK YaCTUYHbIX paspsoB B 06bEKTax C pacnpeesieHHbIMU na-
pameTpamu. B KOTOPbIX HabnoAalTcs Gerylye n oTpakeHHbIe BOJHbI UW CNOXHBIE SIB/IEHWUSA NMPU EMKOCTHbLIX U UHAYK-
TUBHBbIX BK/TIOYEHUSAX, BLIXOAWT 38 paMK1 HacTOALLEro cTaHaapTa. [laHHble UCTbITaHUs UMEIOT BaKHOE 3HayeHue 1 K cka-
3aHHOMY HVKE, UM JO/KHO ObITh YAa/IeHO BHUMaHNE COOTBETCTBYIOLMX TEXHUYECKUX KOMUTETOB.

B.2 fAABNneHus 3aTyxaHus U UCKaxeHus

BcneacTeye 3aTyxXaHnsi U UCKXKEHWs1 GeryLumx BOSH, MPOUCXOAALLMX BHYTPY OGMOTOK U BAO/b 3/1€ra30Boii KOM-
MyTaLMOHHO annapaTtypbl U kabeneii, aMnIUTyAa KaxyLleroca 3apsia, 3aperucTpupoBaHHas Ha BbIXOAE WCMbITyeMoro
06beKTa, MOXET OT/IMYATLCS OT aMMIUTY bl B UCTUHHOM ToUKe paspsiga. JTO paz/imumMe B OCHOBHOM OGYC/IOB/IEHO Xapak-
TEPUCTUKOM NONOCKI NPOMNYCKaHWS U3MEPUTESIbHON CUCTEMBI. EF0 MOXHO OLEHWUTb, CpaBHWBasi aMnauTtyay (M ecnv Bo3-
MOXHO. 1 (POPMY BOJHbI) XapaKTEPUCTUKU C KA/IM6POBOYHBLIM UMMY/ILCOM, KOTZa OH MOoJAaH C APYroro KOHLA UCMbITyeMoro
06bEKTA U KOTAA OH MOAAH K TOUKE MOACOeVHEHUSI UCTIbITYEMOTO 06beKTa U3MEepUTE/IbHbIM 3/1EMEHTOM.

B.3 Pe30HaHCHblE AB/IEHNSA, OTPaXeHUs

Avnantyga YP. 3aperncTpvpoBaHHas Ha BBOJaXx KOHAeHcaTopa 60/bLIO MOLHOCTY, 06MOTKW, 3/71€ra3oBoii Kom-
MyTaLMOHHOW annapaTypbl Unu kabens, KoTopble MOABEPraloTCs WUCMbITAHWUAM, MOXET ObiTb MCKaXeHa pe30HaHCHbIMU
ABJIEHUAMYU UM OTPEKEHNSAMM BOJTHBI Ha UX BBOJAX. TO OCOBEHHO BaXXHO UMETL B BULY, €C/IN NPUMEHAETCS U3MEPUTESIb-
HbI NPMBOP C Y3KOMOMOCHOW YaCTOTHOW XapakTepucTUKOW. ABNeHNs oTpaxkeHus (Hanpumep, B Kabensix) MOXHO yyecTb,
NpUMeHsisa cneunasibHble MeTo/bl rpafyyupoBk1, HanpUMep ¢ NOMOLLIO FreHepaTopoB ABOVHbLIX UMMY/ILCOB, UK U3bexarb
1X BPeAHbIX felCTBUIA, NCMOMb3ys cneunasibHble Cnocoobbl.

MpumeuyaHne — Mpu uamepeHnsx YP 60MbLUMX CUM0BbIX KOHAEHCATOPOB MOYT BO3HVKHYTH NPO6/IeMb, CBS-
3aHHbIE C MOoJyYeHeM 3aaHHON YyBCTBATENILHOCTU U3MEPEHUS.

B.4 MecTo nokanusauum paspanos

[ns onpefenexns Mecta oKaM3aLmm YacTUYHbIX PaspsioB B UCMbITYyeMbIX 06beKTax ¢ pacnpeseneHHbIM1 ane-
MeHTamn MOryT UCMO/b30BaTbCA pa3nnuHble MeToAbl. HekoTopble X 3TUX METOAOB OCHOBaHbl Ha OAHOBPEMEHHbIX 13-
MEpEHUAX Ha [BYX WM HECKONbKMX BBOAAX UCMbITYEMOro 06bekTa. BO3MOXHO Takke NMpPUMEHEHWE HE3NEKTPUHECKUX
MeTO/I0B, PACCMOTPEHHbIX B NpunoxeHum E.
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Mpunoxexune I
(cnpaBoyHoOE)

MpumeHeHne nameputenei paguonomex 4aa o6HapPyXeHNS YACTUUYHbLIX pas3psagos

B HacTosiLee BpeMs NPUMeHSI0TCA Nprbopbl, COOTBETCTBYIOLME TpeboBaHMsaM MexayHapoHOro cneuuasbHoro
komuteta no paguonomexam IEC (CISPR) nnu gpyrmx aHasiormyHbIX opraHnsaumin. Takme npubopbl 4acTo M3MepstoT
HanpsbkeHus, Toku 1 nons paguonomex (cM. FOCT P 51320) B Lumpokom AnanasoHe YacToT, UCMOMb3ys pasHble BUAbl 06-
pPaboTKN BXOAHbLIX BE/IMYMH. B HacTosiLeM cTaHaapTe TePMUH «M3MEPUTENb PAAMONOMEX» MPUMEHSIETCS TOMBKO K crnewu-
a/lbHbIM M3MEPUTENSIM PaAnonoMex (BO3MyLLEHWiT), paboTaroLwymm B nonoce yacToT oT 150 My go 30 MIy (nonoca B) u
oTBeYalLLyM TpeboBaHUAM KBA3UNMKOEOro N3MEPUTENBHOTO NMPUEMHMKA.

MepegatoyHas xapakTepucTuka Takvx u3mMepuTeneii pagronomMex K MMysibCaM BXOAHOO HaMpshKEHWs OYeHb KO-
POTKOI AIMTENBHOCTU NpeXAe BCero 3aBUCUT OT YeTKO OonpefefieHHOW CenekTMBHOCTM OO6LLeli Nonockl NponyckaHus,
T. €. OT XapakTepuUCTUKX NOJIOChI MPONYCKaHWs hunbTpa, UMEIOLLLEro LWMPKHY nosiockl A/, KOTOpasi He 3aBUCUT OT CpeaHei
yacTtoTbl fm 3JTa nepegatoyHas xapakTepucTuka 3aTeM BbIPABHUBAETCS MOCPEACTBOM NMPUMEHEHUS KBA3WIMKOBOW U3-
MepUTESIbHOW CXeMbl, MeloLLell MOCTOSHHYIO BPEMEHW 3/1eKTPUYECKOro 3apaja I, U NOCTOSIHHYI0 BPeMeHW pa3psiga 12. 1
nocpesCcTBOM BK/IHOHEHUS Ha BbIXOAe 06bIYHOrO BOMbTMETPA MarHUTO31EKTPUYECKOro THMNa ¢ KpUTUYECKMM aemncmposa-
HMEM. VMEIOLLEro MeXaHN4YecKyto NoCTOSAHHY0 BpeMeHu T3. bonee coBpeMeHHble NPM6opbl 06ecneynBaloT IKBUBASIEHT-
Hble Noka3aHusa Ha 6a3e paspaboTaHHbIX 3/IEKTPOHHbIX MHTErPasIbHbIX CXEM.

Bonee Toro, Npyu HEM3MEHHOM Y TOMIbKO PE3UCTUBHOM BXOHOM MMMeAaHce nepefaroyHas xapakTepucTuka Takmx
npnbopoB cnocobHa pearnpoBaTb TOMbKO Ha 3apsj, BXOAHOTO MMMYsbCa TOKa C OY4eHb KOPOTKON A/IMTENbHOCTLIO, Yel
amMnAnTyHO-4aCTOTHbI CMEKTP BO BpeMS M3MEPEHNs 0CTaeTCsl HEM3MEHHbIM MO OTHOLLEHWIO K cpefHeli yacToTe fm. Kea-
31NMKOBas CXeMa M3MepeHus aHHOro npubopa JaeT pasHble nokasaHus A1 VMNY/IbCOB C OAMHAKOBLIM 3aps0M, HO C
pasHbIMU CKOPOCTAMU NOBTOPEHUS UMMY/1bCOB.

[insi BXOAHbIX MMNYNIbCOB TOKa € 3apsifoM (] O4EHb KOPOTKOW A/ITE/IbHOCTU U PErynsipHO MOBTOPSIIOLLMXCSA Npu6op
onpegenset LURDVno chopmyne

Y ar-2t UM
*

Urdv—

roe N — yacToTa NOBTOPEHUS UMMY/bCOB;
fN) — HenuHeiiHas dyHkums N (cm. pucyHok I.1);
Af — nonoca nponyckaHust npuéopa (npu 6 ab);
Zm — TO/IbKO PE3NCTUBHbIV BXOAHOW MMNefaHc usmMepuTesibHoro npubopa;

K — MacLTabHbIin koadhdumumeHT npubopa (= g/I/KDv).

YacToTa nosTopeHus umnynbcos N He 3KBUBasIEHTHA CKOPOCTW NOBTOPEHUS UMY/ LCOB 1.

M3meputens pafmornomex, CKOHCTPYMPOBAHHbIV Kak KBa3unuKoeblii BONLTMETP, C HOPMUPOBAHHON YacTOTHON no-
nocoii (ot 0.15 go 30 Mru), 6yaeT umeTb nonocy nponyckanust /= 9 ky npy 6 46 1 NOCTOSIHHbIE BPEMEHU T, = 1 MC.

= 160 mc v Ta= 160 mc.

[ins aToro npu6opa KopoTkMe 1 HensMeHHble uMnysbebl 0.16 MKBC. nogaBaemble Ha MpuGOp C perynsipHoii ya-
cTotoli nosTopeHns N, pasHoi 100 MMMynNbLCOB B CEKyHAY, AaLYT TakoB Xe nokasaHue, YTO U CUHYyCoMAabHbI BXOAHOM
curHan 1000 MKB (cpefiHekBagparmyeckoe 3HaveHune), NpMMeHSAeMbI Npu YacTOTHOM HaCTpolike. PasnnuHble Bapuaumm
3anvcu N gnsa atoro npubopa nokasaHbl Ha pucyHke I.1. B yacTHOCTW, 3Tn npubopkl NokasbiBatoT 1 MkB Ans Zm= 60 Om.
N = 100ua-=3nKn.

MpumedaHue — Korga NPUMEHSIOTCA MPUGOPbI AN U3MEPEHUS PAAMONOMEX B KAUecTBe KBA3WUMUKOBbLIX
BO/IbTMETPOB, TO HET Croco6a NPYMeHeHNst MacLLTabHbIX KOINMULMEHTOB, B OT/IMYMB OT NPMGOPOB, UCTO/b3YEMbIX /15
U3MEPEHNS KXKYLLIMXCS 3apsi0B.

Ecnu nsmeputens pagnonomex KBasunukoeoro Tuna 1Crosb3yeTcs Ans usmepeHus YP. ToO BMecTe C HUM [0/DKEH
1CMOJb30BATLCS U3MEPUTENbHBIN 3M1EMEHT (JaTuvk), onpeAeneHHblii B 4.3.2. 3smepuTenbHas cuctema foshkHa ObITb
0TrpalypoBaHa 1 NpoBepeHa B peasibHoOli UCTbITaTeIbHON CXeMe C MOMOLLbIO KaimbpaTopa YacTUYHbIX Pa3psgoB, COoT-
BETCTBYIOLLEro pasgesny 5. s 3Toro pekoMeHayeTcs nogasatb PeryisipHo NMOBTOPSOLLWECS UMMY/bCbl O CO CKOPOCTBIO
noeTopeHus N, NnpumMepHO paBHOI YABOEHHON YaCcTOTE UCMbITATEIbHOrO HaNPsHKEHNS.

370 NO3BOUT HACTPOWTL NPUGOP Ha 3HAYEHUSA KAXKYLLLEroCs 3apsaa PeasibHOro UCMbITaHUA NP HanpshkeHnn, 6u3-
KOM K BO3HWKHOBEHWIO YAaCTUUHbIX Pa3psaAoB, Korga nmeeT Mecto Masioe KOM4ecTBO UMMY/bCOB 3a nepuog. AMnautyga
KakyLLerocs 3apaga npv aTux ycnoBusx NpubansnTensHo pasHa G YMHOXEHHOMY Ha OTHOLUEHKe nokasaHust npubopa
NPV UCMbITaHUN K €ro NokasaHuio Npu rpagyvmpoBke. STO OTHOLLEHUE MPUMEHUMO TO/IbKO B OFpaHWYeHHOM AuanasoHe
cKopocTeli NOBTOPEHWS UMMY/IbCOB, KOrAa Masio U3MeHeHVe nokasaHuii npuéopa, onpegensemoe dyHkumeii Lip).

B cnyyae, ecnm n3mepeHns BbIMOMHAT C MOMOLLbI0 U3MepuTens paguMonoMex, To NPOTOKON UCAbITaHWUsA A0N-
XEH BKoYaTb NOJlyYeHHble 3HaUeHUs, BblpaKeHHble B MUKPOBO/bTAX, M AO/DKHbI GbiTb ONpefeseHbl SKBUBa/IEHTHbIE
3HaYeHUs KaxyLLerocs 3apsifa B NMKOKY/I0HaX COBMECTHO € MHdopMauuein kacatenbHO onpeAesieHHoro maclutabHoro
KoadpchuumeHTa.
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f(N)If( 100)

PucyHok Il — M3meHeHne nokasaHus JJT>n3meputens paguonomex CYICIMP B 3aBUCMMOCTU OT 4acTOTbl NOBTOPEHMUSI
nmnynbcoB N 415 NOCTOAHHbLIX UMMNY/IbCOB
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Mpunoxexve [
(cnpaBoyHoOE)

PekomeHgauuu no ungpoBomy c60py gaHHbIX BEUYNH, OTHOCSALLUXCA
K XapakTepucTukaM 4acTUYHbIX pa3pajoBs

0.1 Oco6eHHOCTL NpUMEHEHUs LPOBOI TEXHIKN AN N3MEPEHUS XxapakTepucTuk YP ocHoBaHa Ha peructpauus
umnynbca YP. onpefensemMoro kak MUHUMYM €ro KaxyLymcs 3apsfom - ¥ MIHOBEHHbIM 3HaudeHuem Hanpsbkenus U
B MOMEHT /, a ;1A HanpshKeHUii NepemMeHHoro Toka elle 1 hasosbIM YoM paspaga <>3a Nepuof, ncnbiTaTelbHoro Hanps-
XeHus. MoCKO/bKY Ka4ecTBO UCMOJIb3YyeMOro NporpaMmMHOro 1 annapaTtHoro o6ecrneyeHns MoXeT OrpaHNuUTbL TOYHOCTb U
paspeLuaroLLyto CNOCO6GHOCTb N3MEPEHUS 9TUX NapaMeTpoB, TO B 3TOM MPUIOXEHW AAIOTCA PEKOMEeHAALMUM, Kacatouime-
ca cbopa 1 peructpauun cepum paspsaos.

Lienn npumeHeHns LMPOBOI TEXHWKI MOXHO Pa3buTb Ha [iBe COCTaB/IAoLME:

- perncTpauus, XpaHeH1e 1 oLeHKa o KpaiHei mepe OAHON W/ HECKOJTbKUX BENUYMH, OTHOCALLMXCA K UMMy ibcam
yp;

- OKOHuaTeslbHasA 06paboTka 3aperncTpPUPOBaHHbIX AaHHbIX AN OLEHKW 1 NPeACTaBIeHNs 4ONONHUTE IbHBIX Napa-
METPOB 1 APYTUX BENNYNH (HanpUmep, CTaTUCTUYECKUX AaHHbIX B NpeAesiax BPEMEHHOTO OKHA W/ B TEYEHNE BPEMEHU,
NPUMeHEHNE LMPOBOM TEXHUKN 1A CHWKEHWS YPOBHA NMOMeX: Npe/cTas/ieHne pesynbTaToB B rpacdmyeckoin opme;
oueHKa napameTpoB A1 Yrily6/1eHHOro aHaim3a KauecTsa M30/1AUuK UCTILITYEMOro 06bekTa 1 T. 1.).

MpumedyaHue — LiudpoBble U3MepuTe/bHbIE CUCTEMbI YACTO OCHALLEHbI KOMMbOTEPAMU A5 XpaHeHus 1
OLIEHKN BE/IMYMH, OTHOCALLMXCA K MMNy/ibcam 4R

OCOBGEHHOCTb NPUMEHEHHs LMhPOBO TEXHUKM He paccMaTpuBaEeTCsi B HACTOsLLEM cTaHaapTe. OAHaKo aTa BO3-
MOXHOCTb 3aC/y)XMBaeT BHUMaHWSI TEXHUYECKUX KOMUTETOB.

Tak, Npy aHanu3e NoBeAeHs BeMUMH YP BO BPEMEHU MOXET NPUMEHSITLCA CKaTWe 3aperncTprpoBaHHbIX aHHbIX.
[lnsi 3TOro MOryT MUCMO/b30BATLCS Pa3/iMyHble METOAbI NpeobpaszoBaHnst (pedykuum). Mpy 3TOM NPUHLMMLI YAOTHEHUS
[@HHbIX JO/MKHbI YKa3blBaTbCA U3rOTOBUTENEM LMGIPOBLIX CUCTEM.

[.2 NHCTpyKuun no o6paboTke aHaNoroBbiX CUTHaN0B Kaxyllerocs 3apsga

OCHOBHbIM MperMyLLIeCTBOM LidpoBoro npuéopa nsmepeHns YP ABisieTcs ero cnocobHoCTb 06pabaTtbiBaTh OAHO-
KpaTHble CUTHasIbl, nepejasBaeMble aHa/IoroBbIMU NpPUbopamMi U3MepPeHns Kaxkyllerocs 3apsga. B 0oCHOBHOM nuKoBble
3HAYEHUs 3TUX NepefaBaemMbiX CUTHaSI0B MOXHO CUMTATb NPOMOPLMOHASTBHBIMU 3apsay Ji OAHOKPATHOTO UMMysibCca ToKa
UP. Ecnu B aHas10roBbIx Nprbopax aTv MUKOBbIe 3HAYEHUs BOCNPOU3BOAAT C NMOMOLLbIO ocuuinorpados Uan amnanTys-
HbIX BO/ILTMETPOB, TO LPpPOBOI NprbOp AOMKEH HEMOCPeCTBEHHO C COOTBETCTBYIOLEH TOUHOCTbIO 06pabaTbiBaTh 1
COXPaHATb OAHOKPATHbIE MUKOBblE 3HAYEHWS (MPU BO3MOXHOCTW C UX MOMAPHOCTLIO) COBMECTHO CO BpemeHeMm t/ unn
¢haszoBbIM yriom ) paspsga. MNockosbky hopma nepegaBaeMblX CUTHAIOB B 3HAYUTENIbHOWM CTEMEHN 3aBUCUT OT Xapak-
TEPUCTUK M3MEPUTE/bHON CUCTEMbI U B HEKOTOPOI CTeNeHn 0T (POPMbI OAHOKPATHOrO UMMy/bca Toka YP. To Heo6xoanuMo
ajantupoBaTtb MeTOANKY 06paboTkn K hopme nepegaBaeMblX CUTHaUI0B TakM 06pa3oM, YTO6LI MOXHO 6bI/10 pacrnosHaTh
MUK (MONOXWUTENbHbBIA MU OTPULATE bHBIN), 3HAYeHWe KOTOPOro MOXHO ByfeT cuuTaTb NPOMNopLMOHa/bHBIM 3apsay d,
OZIHOKpaTHOro nmnysbsca Toka Yp.

[ns wnnoctpauun npobemMbl, CBA3aHHON C NMPUMEHEHWEM pas/iMyHbIX METOAUK 06paboTkM CUrHana, Ha pUCYH-
ke [.1 nokasaHbl BapuaHTbl TPEX BXOAHbIX CUTHA/IOB HaNPSHKEHUS, BbI3BaHHbIX [BYMS MOC/ef0BaTe/lbHbIMU YaCTUYHLIMU
paspsgamu.

Ha pucyHkax [1.1. a u [].1. B nokasaHbl BbIXOAHbIE CUrHaSIbl U3MEPUTE/IbHON CUCTEMbI LLMPOKOMOIOCHOIO TUNa, Ya-
CTOTHbIE XapakTePUCTUKN KOTOPOIA ykasaHbl NOA PUCYHKOM.

BbixogHoli curHan Ha pucyHke [.1. B ABAAETCA TUMUYHLIM [J18 MPOCTON Y3KOMOJIOCHOW U3MepUTe/IbHON CUCTEMBI C
[/-= 10Ky m fm- 75 k"W, A4ns KOTOPOIi NepeaaToyHasi XapakTepycTyKa NoUT CUMMETPUYHA OTHOCHUTE/NbHO 6a3UCHOIN IMHN
HanpsbkeHus. Tpu 3TOM HU Ha OfUH U3 3TUX TPeX nepefiaBaeMblX CUTHAI0B B 3HAUUTESIbHONM CTENeHn He BAUSIeT oLnbka
HanoXeHus (T. e. paspeLuatoLLiee Bpemsi uMnybcea I elle afekBaTHO 4151 060Mx NPUGOPOB), HO B TOXE BpeMs NpaBuibHas
OLleHKa amnnTy bl U NOMISAPHOCTM NEPBOTo NUKa 3aTpyAHeHa, NOCKO/bKY NPUCYTCTBYIOT HECXO/IbKO NMKOB Pa3Hoi NonsipHo-
CTW. [N LWMPOKOMNOJIOCHBIX CUCTEM 0ObIYHO MEPBBbI MK OAHOBPEMEHHO CYXMWT A/ OnpefesnieHns kaxyLierocs 3apsga q
1 NOMIAAPHOCTU UMMNY/IbCa TOKA YaCTUYHOrO pa3psiga. [1s y3KOononoCHbIX NPU60opoB Ha pucyHke [1.1. B NOASPHOCTb 06bIYHO
He/b3A onpeAenunTb, U camblii 60/IbLLOK MUK NepeJaBaemMoro CUrHana ABISeTca HaunyyLwnM Ania usmepenns g. [ins obe-
1X CUCTEM TO/IbKO OAHO JIKOB3E 3HaueHWe (UK (,) SO/MKHO OLEHNBATLCS U A0/HKHO BbiTb 3aperucTpupoBaHo B kadecTse
3HAYEHWS KaXXyLLLerocsi 3apsiaa C MMMy IbCHbIM BpEMEeHeM paspelleHns TrusMepuTenibHOR cucTemsl.

Ha pucyHkax [.1. a n [1.1. B nokasaHbl HEKOTOpPbIE TPYAHOCTU, KOTOPbIE BO3HUKAIOT C LUMPOKOMOIOCHLIMU U3Mepu-
TeNbHbIMK cucTeMamMu: oopma 1 4IMTe/IbHOCTb BXOAHOIO UMMy bca Toka YP. Ha KOTopble B/IUAIOT MeXaHu3M paspaja
N KOHCTPYKLMS UCMbITYEMOro 06bekTa. MoryT 6bITb TakuMm, YTO BTOPOI MWK NepeaaHHoro curHana bygeT no amnantyge
60nblUe, YeM NepBbIii. B Taknx cryyasx KOPPEKTHO MOXHO ONpefe/iMTb NOSPHOCTb Y aMNANTYAy TONbKO MEPBOro MKa,
T. €. MOXHO Ccka3aTb, YTO NepefaToyHas xapakTepucTuka Lmdposoro npubopa nsmepeHmst YP GyaeT 3aBuceTb OT KOHKpeT-
HOro U3roTOBUTESSA U OT €ro KOHCTPYKLMN.
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B 3710l CBA3N M3roToBUTENN LMCHPOBLIX NPMO0POB YP [O/MKHBI yKa3biBaTb MPUHLMM, MCMOMb3yeMblii s cbopa,
OLieHKN U perncTpauun A5 KOPPeKTHOW OLLeHKV 3HaYeHUin aMnuTy [, 1 NoNspHOCTel. V3rotoButens JO/MKEH NPOAEMOH-
CTpMpOBaTh NpaBWIbHYO PaboTy NprGopa NOCPeLCTBOM CneLMaibHbIX METOA0B UCTbITAHWIA.

0.3 PekomeHaauuu ANna perucTpauuy UCnbiTaTenbHOro HanpsxeHusl, (PasoBoro yrna <o v BpemMeHu
B MOMEHT BO3HUKHOBEHUSA UMMynbca YP

Lns naeHTudpmkaumm opmbl UcnbITaTeNbHOMO HanpsbkeHus LLUL) npombineHHoli YacToTsl Lmud)poBoii Npuéop fon-
XEH OLEHWUTb 3TO HanpsKeHue B TeyeHne XOTHA Obl OfHOro Nepuoja, B TeHeHWe KOTOPOro PErncTpupyroTcs 3HadeHus ar
OpHako pekoMeHayeTCcs NPOBOAUTL HENPEPbIBHYIO OLIEHKY B TEUEHWE KabKA0ro NPUMOXKEHNSA UCTIbITATEIbHOTO HanpsiXeHus.

®a30BbIiA yron . uan Bpems /. UMepuTEbHbIX CUCTEM HAMPSHXKEHWA NePEMEHHOTO TOKa A0/MKHbI ObITh OLIEHEHbI M0
3TasIoHy N0 MOMEHTY NPOXOXAEHUS NONOXUTENbHOV NOTYBO/HBI UCTbITaTeNbHOrO HanpsxeHns U(t) uepes Homb. 3To Heob-
XOAUMO A/151 TOTO, YTOObI U3MEpPUTE/IbHbIE CUCTEMBI BbifaBas/IN NPaBU/IbHOE 3HAYEHNE dhasbl UCMbITATE/IbHOTO HANPSXKEHUS.

Ecnn OTKNOHEHWEe MrHOBEHHOr0 3HaYeHWs1 UCMbITATeNbHOrO HaMPSKEHUs, CUMTaHHOEe LM(POBbIM NPMOOPOM 13-
MepeHUs YaCTUYHbIX Pa3paA0B, OTHOCUTENIbHO 3HAYEHWS, CYUTAHHOTO 3TA/IOHHOW M3MepPUTENBHON CUCTEMOIA, OT/IYaeTCs
MeHee YeM Ha 5 % OT NMKOBOrO 3HAYEHWS HanNPsPKeHWs, TO LMpoBOli NpMGop cunTaeTcss CNOCOGHLIM PerncTprpoBaTb
TaKkke 1 dhasy ncnbiTaTeNlbHoro HanpsxeHns. na 06enx nsmepuTenbHbIX CUCTEM HaNPSKEHWS [OKHbI ObITb NPUMEHEHDI
COOTBETCTBYIOLLME MaCLUTa6bHbIe KOIPPULMEHTbI. DTaNIOHHasA N3MepuTENbHasA cucTema Ao/MkHa BK/IOYaTb COOTBETCTBY-
oA NpM6Gop, NOAKNOUEHHBIN K HU3KOBOSIbTHOMY M1evy AennTenst HanpshkeHus, cooTBeTcTBytowero FOCT P 55193 ans
HanpshxeHWsi NepeMeHHOro Toka. Takke TpebyeTcs He3aBUCMMbIM METOAOM MoKasaThb, YTO OLWMGKa Mo hase nsmepuTenb-
HO cMCTeMbl cCOCTaBNseT MeHee 5'.

[na n3mepeHns NCMbITaTeIbHOMO HaNPSXXEHUS PEeKOMEeHAYeTCsa MUHUMa/IbHOe HOMUH&aUTbHOe paspelleHue 8 6uT.
YacToTta guckpeTnsauum fspomkHa 6biTe He MeHee 100 BbIGOPOK 3a NepMo, UCTbITATENBHOTO HANPSHKEHUS NPOMbILLIEH-
HOW YacToTbl 1am 4000 BLIGOPOK B CEKYHAY A/151 UCMbITATE/IbHbIX HAMPSHKEHWI MOCTOSHHOTO TOKa. XOTA peKoMeHAyeTcs
nepuoamyeckas AuckpeTu3aums, MOXHO UCNOb30BaTb U MHTEPNONALMIO ANS ONpeAeneHns 3HavYeHuid NcnbiTaTelbHoro
HanpspkeHusa U, B cneypudryeckne MOMEHTbI BpEMEHN  MeXAy 3amepamu.

Uou\

6 —n4 45...440 kY. y4NMHHOUWUBIA CUTHAN BXOLHOTO UMNynbca

PucyHok [.1. incT 1— CurHasibl BbIXOAHOTO HanpsbkeHus 1/ou( ABYXx pasHbix nameputenein YUP ans kaylierocs sapsga
(aBOIiHON MMNYbC)
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PucyHok[.1, nuct2
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Mpunoxexune E
(cnpaBo4Hoe)

HoanokTpnyockme metoabl obHapyxeHusa YP

E.1 O6wme nonoxeHus

HB3aneKTpruyecknB METOAbLI 0GHAPYXEHNS YaCTUYHbIX Pa3PSL0B BKIOYAOT aKyCTUYECKUE, ONTUYECKME U XUMUYECK/Ee
MeTofpbl, a Take HaboAeHNs 3a BO3AENCTBUAMM YaCTUYHbIX Pa3psA0B Ha UCMbITYeMblii OGBEKT, eC/ 3TO BO3MOXHO.

3TN MeToAbl He NMPUroAHbI A1A U3MEPEHUS KOMIMYECTBEHHbIX XapakTEPUCTUK YaCTUUHbIX PaspsfoB, Takux, Kakve
onpejesneHbl B HAaCTOSILLEM CTaHAapTe, U B OCHOBHOM UCMOJb3YIOTCS A/1A 06HApYXeHWs n/unn onpefeneHns MecTonoso-
XEHUSA paspsifoB.

E.2 AkycTnuyeckoe ob6HapyxeHue

OnpegeneHne paspsgoB «Ha CNyx», MPOBOAMMOE B MOMELLEHUN C HU3KUM YPOBHEM LUYMa, MOXET MPUMEHSTbCS
KaK CpefiCTBO 06HAPYXeHUs: YaCTUYHBIX Pa3psaoB. MoryT Takke 6bITb Nosie3Hbl, 0COBEHHO ANs ONpeaeneHnst Mecta pas-
PSIAOB. MHCTPYMEHTa/IbHbIE aKyCTUUECKMe U3MEpeHus, MPOBOAMMbIE 06bIYHO C NMOMOLLBLIO MUKPOOHOB WU APYTUX 3BY-
KOBbIX Npeo6pasoBaTtesnieil B KOMGMHALMN C COOTBETCTBYIOLMMI YCUIIMTENSAMI W AUCTeAMU. C NMOMOLLbIO CENEKTUBHbIX
MUKPOCHOHOB, UMEIOLLMX BbICOKYIO YyBCTBUTE/ILHOCTL B AMana3oHe y/bTPasByKOBbIX YacToT, MOXHO onpeaensiT MecTa
KOPOHHOTO paspsiia B Bo3ayXe. AKyCTUYeckue npeobpasoBaTeni Takke UCMOMb3YIoTCs 418 ONpeaesieHns MecTomnosnoxe-
HUSI Pa3psioB B ra3oBoii KOMMYTALMOHHOM annapaType WM B NOrpyXeHHoM B Mac/o 060pyoBaHny Tuna TpaHcgopma-
TOPOB: OHU pacnofaratoTcsi B 6aKe ¢ Mac/ioM Wan CHapyXU.

E.3 Bu3syanbHOe unm ontuyeckoe obHapyxeHune

Bun3yasibHble HabAEHUS MOTYT NMPOBOAUTLCS B TEMHOM NMOMELLEHNM, NOC/E afanTauym K TEMHOTE U NPy HEO6XO-
AVMOCTU C NOMOLLBI0 BUHOK/EN C 60/bLUIOK anepTypoii. MOXHO NpUMeHATb hoTorpacdMpoBaHne, Ho A5 3Toro TpebyeTcs
06bI4HO OYeHb 60/bLIOE BPEMS BbiLEPXKN. [115 cneupasibHbIX Cyvaes MHOrAa MPUMEHSIOTCA (POTO3/IEKTPOHHbIE YMHO-
XUTENW UNn ycunuTenu n3obpaxeHns.

E.4 Xvmunyeckoe o6GHapyxeHune

Hanmune yacTuyHbIX paspsagoB B 060pyL0BaHAN C MACNSHONM WY ra3oBoli N30n5Umelt B HEKOTOPbIX ClydasX MOXHO
06HapyXMTb N0 aHanM3y NPOAYKTOB pacnaja, PacTBOPEHHbIX B Mac/ie uau B rase. Takve NpoayKTbl akkyMy/MpyloTca B
TeyeHve 4MTeNIbHOM paboThbl. MO3TOMY XMMUYECKWIA aHaIM3 MOXET Takke UCMOJIb30BaTbCA A/151 OLEHKN SIBNEHNS pas/o-
XXEHVSI. BbI3BAHHOTO YaCTUYHbIMW pa3psifamu.

E.5 Ccbl/I0YHbIE fJOKYMEHTbI

[lononHnTENbHYI0 MHDOPMAaLMIO CM. Takxe B:

IEC 60567:1992 O60pyaoBaHmne anekTpoTexHnyeckoe MacioHarnosiHeHHoe. PykoBoAcTBO Mo oT6opy 06pasLos ra-
30B 1 Macen v no aHaansy cBO6OAHbIX Y PACTBOPEHHbIX ra3oB

IEC 60599:2007 2nekchoobopyaoBaHMe C NPONUTKOM MUHEpPaslbHbIM Mac/ioM Npu 3kcnayatauum. PykoBoACTBO No
MHTepnpeTauumn pesynbTaToB aHa/im3a pacTBOPEHHbIX M CBOOOAHBIX ra3os

IEC 61181:1993 MaTtepwuanbl U30MAUMOHHbIE NpONUTaHHble. MNprYMeHeHne aHanM3a pacTBOPeHHbIX rasos (DGA)
NS 3aBOACKMX UCMbITAHWI 31EeKTPO06opyA0BaHNSA
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Mpunoxexne X
(cnpaBoyHoOE)

Momexu

XK.1 NCTOYHUKN nomex

Momexu, BAMsIOLLME HA NOKa3aHWUs NPUBG0OPOB AN U3MEPEHUS YACTUUHbIX 3apsaA0B, MOXHO pasfenuTb Ha ABe Ka-
Teropum:

- Momexu, BO3HMKaloLMe B OTK/IIOUYEHHON OT MUTaHWUSA UCMbITaTeNbHON cxeme. OHM MOTYT 6biTb BbI3BaHbl KOMMY-
TaUVOHHLIMK NpoLeccaMn B ApYruxX LensX, KO/IEKTOPHbIMM MallunHamu, 6/IM3KUMK UCTbITAHUAMU MPU BbICOKOM Hanpsi-
XEHVUWN. PagnoCBA3bIo U T. M.. BKIOYAA COBCTBEHHbIN LLYyM 13MepuTeIbHOro npuéopa. OHM Takke MOryT BO3HVKaTb, Koraa
MCTOYHUK NUTaHWA NOAK/IOYEH K UCTIbITATE/IbHOW Lienu, a HanpshkeHne pasHO HYSHo:

- NMOMexM, BO3HUKaIOLLMe TONbKO BO BK/TOYEHHOM CXEMe, HO KOTOpble MPOUCXOAAT He B UCMbITyeMoM obbekTe. VK-
TEHCMBHOCTb 3TUX MOMEX 06bIYHO BO3pacTaeT Npu yBeIMYEHUN HanpsxeHus. K HUM OTHOCATCS, Hanpumep, YacTuyHble
paspsfibl B CU/I0BOM TpaHcdopMaTope, Ha NMPOBOAHMUKAX BLICOKOrO HaNPsKeHWUs WA BO BBOAAX (KOrAa OHWU He SBNSOTCA
4acCTbi0 UCMbITYyeMOoro 06bekTa). MoMexu MOryT 6biTb Bbl3BaHbl UCKPEHWEM MN/IOXO 3a3eM/IEHHbIX, HAXOAALMXCS No6u-
30CTN OOBLEKTOB U/IN NJIOXMMWN KOHTAKTaMu B 30HE BbICOKOrO HanpshkeHus (MCKPOBbIMW paspsgamun mexay pacnpegenu-
Te/bHbIMW LWUTaMU 1 APYTUMI NPOBOAHMKAMU BbICOKOTO HAMPShKeHUs, NoACOeAMHEHHBIMU K HUM TO/MbKO /151 UCTIbITAHUS).
lMomMexmn MOryT TakKe BO3HMKaTb M3-3a BbICLUUX FaPMOHUK UCTILITATENIbHOMO HANPSHKEHWUSA, YacTOThbl KOTOPbIX NIEXAT PAA0M
WKW B NOJIOCE NPOMYCKaHNA U3MepuTeNbHOl cuCTeMbI. Takvie BbiCLUMe rapMOHUKM YacTO BCTPEYAKOTCS B UCTOYHUKAX HU3-
KOrO HanpshkeHUsl BC/IEACTBME HA/IMUYMA KOMMYTaLVOHHbIX YCTPOWCTB Ha NOJTyNpOBOAHMKAX (TMPUCTOpax U T. N.) 1 nepe-
[atoTcs C LWYMOM UCKPSLLMX KOHTAKTOB Yepe3 CUI0BOV TpaHctopmaTop 1 Apyrue CoeAyHEHNs B UCTbITATE/NbHYIO CXeMy
n3mepeHus.

O nomexax npu UCnbITaHUAX HanPsHXXeHUss NOCTOSAHHOrO Toka cM. 11.5.2.

XK.2 O6HapyxeHune nomex

HesaBucsLLme OT HaNpPsHKEHUS UCTOUHWKNA NOMEX MOTYT GbiTb OGHAPYXXEeHbI MO NMOKa3aHWsAM U3MepUTENIbHOro Npu-
60pa. Korga ucrnbiTateslbHas cxema OTK/IIoUeHa OT NUTaHUSA W/MN KOrAa UCTOYHIK BICOKOTO HANPsHKEHUS BK/IOYEH B UC-
NbITaTeNIbHYI0 CXEMY, & HaNPshXeHVe paBHO Hy/to. MNokasaHue Npuéopa SBSeTCS MepOi 3TUX NOMEX.

3aBUCSLLME OT HANPSHKEHUS CTOYHVKY MOMEX MOTYT 6bITh 06HAPYXKEHbI ClefyoLMM 06Pa3oM: UCTbITYeMbli 06b-
eKT yAaNseTcs UM 3aMEHSIETCS IKBUBANEHTHLIM KOHAEHCATOPOM, He AALMM 3HAUNTE/bHBIX YACTUYHBIX Pa3psgoB npu
HOPMUPOBAHHOM UCMbITATE/IbHOM HanpshkeHun. Cxema f0/KHa 6biTb BHOBb OTKa/IM6poBaHa B COOTBETCTBUM C METOAM-
KOM, yKazaHHOi B pasgesne 5. MNocsie 3Toro Ha CXeMy NofJaeTcsi MO/IHOE 3HAYEHUE UCTbITATE/TbHOTO HAMNPSHKEHUS.

Ecnn ypoBeHb nomMex npesbiwaeT 50 % amMnmTy sl MakCUMa/ibHOrO HOPMMPOBAHHOTO AJ1A UCTLITYEMOTo 06bekTa
paspsifa, Heo6X0AYMO NPUHSATL MEPbI A CHUXKEHNSI MOMeX. [l 3TOr0 MOXHO BOCMO/1b30BaTbCs OAHUM W HECKO/bKUMM
METOZamMu, OMMCaHHbIMU BbIlE. BbluMTaHWe YpPOBHSI NOMEX W3 3HAUYEHUSI aMNIMTYAbl U3MEPEHHbIX YACTUUHBIX paspsifoB
cuMTaeTcsl Henpasw/bHbIM AelicTBMeM. MpuMeHeHe ocumorpada B KauecTBe OTCUETHOTO YCTPOCTBA WM OLEHKA AaH-
HbIX UP. cOGpaHHbIX LIMIPOBLIM METOZOM, MOMOraoT ONEPaTopy pas/MuaTh YaCTUUHbIE PaspsAbl B UCMbITYEeMOM 06bekTe OT
BHELLUHUX NMOMeX (HanpvMep, OT (hOHOBOTO LUyMa); MHOrAA 3TO NO3BOJISIET ONPEAENWUTL TUM MOMEX UM UAEHTUULMPOBATL
TWN YaCTWYHBIX Pa3psAAoB. [pyrye aNeKTpuyeckue N HeaNeKTpuUeckre MeToabl (CM. MPUNoXeHMe E). 4acTo Ncnosb3yemble
[Ns onpejeneHust Mecta KOPOHHOTo aghhekTa Ha NPOBOAHUKAX BbICOKOTO HAMPSHKEHWs U PaspsifoB rae-nnbo B 30He Uc-
MbITaHWS. MOTYT AaTb HE3aBMUCUMOE NMOATBEMKAEHNE HA/IMUMS TOMEX UM YACTUYHBIX Pa3psAO0B B UCMLITYEMOM 0GBEKTE.

XK.3 CHmxeHne ypoBHSA nomex

XK.3.1 3SkpaHupoBaHue n hunbTpauns

CHWXEHUS YPOBHA NOMEX MOXHO AOCTUrHYTb MyTEM COOTBETCTBYIOLLErO 3a3eM/IEHNSA BCEX NMPOBOAALLMX KOHCTPYK-
LWiA. pacnofioXeHHbIX NO6AM30CTY OT 30HbI UCTbITAHKS, B KOTOPbIX, KPOME TOr0, HE A0/MKHO BbITb Pe3kyX BbIGPOCOB, U My-
TeM hunbTpaumy HanpsXeHUs ceT NUTaHUA UCTbITaTeNbHOW U U3MEePUTENbHON cXeM. 3HaUUTeIbHOe CHUXKEHUE YPOBHSA
NMoMeX MOXeT 6bITb MOTyYeHO NyTeM NPOBELEHNA UCTMbITAaHWS B 3KPaHUPOBAHHOM MOMELLEHUN, e BCe BXOLHbIE 3N1eKTpu-
Yyeckue coeAyHeHNs OCYLLEeCTBAAIOTCA Yepes hrnbTpbl, NOAABNSAOLME 3TH NOMEXH.

K.3.2 BanaHcHble cxembl

BanaHcHasa cxema, npefcTaB/ieHHas Ha pucyHke B.1, B, MOXeET 0Ccnabutb YNOMAHYTbIE BbilLe MOMEXU U YacTo no-
3BOJIAET BM3yasIbHO pasnuuatb paspsgbl B UCMbITyeMOM 06bekTe Ha hoHe pa3psaos, CyLEeCTBYOWMX B APYIMX YacTax
ncnbITaTeNbHOW CXeMbI.

XK.3.3 OnekTpoHHasi 06paboTka U BOCCTAHOB/IEHNE CUTHAOB

YyBCTBUTENbHOCTb U3MEPEHNS OTPAHNYNBAETCS HAIMYMEM MOMEX, OCOGEHHO B YC/IOBUAX NPOMbILLIEHHON 3KCNNy-
atauumn. CyLecTBYIOT pa3/inyHble 3NEKTPOHHbIE METOfbl, KOTOPblE MOTYT UCMO/Ib30BaThLCA OTAENBHO UK B KOMOMHALMN
ONA pasgeneHvs AeiCTBUTENIbHOTO CUrHasia YacTMYHOrO paspsiga OT nomex. VX cnefyeT NpUMeHsTb ¢ cobnoeHnem
NpefoCTOPOXHOCTH, UTOGLI HX B KOEM C/lyyae He MoAaBUTb WM 3aMackupoBaTb 3HaunTeslbHble YP. HekoTopble 13 aTux
METO0B ONUCaHbI HXE.
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XK.3.3.1 MeTog BpeMEHHOro okHa

MN3mepuTenbHbIi MPMGOP FIOKET GbITh OCHALLEH CTPOOMPYIOLLMM BXOLOM, KOTOPbI/ MOXET OTIMpaTbCA UM 3anu-
paTbCsi B 3apaHee BbI6paHHOl nocnefoBaTe/IbHOCTU, MPOMyckas 1 610KMpys BXOAHO curHan. Ecam nomexu BO3HUKaoT
C onpeAeneHHbIMY UHTEPBaUIaMK, TO CTPOOUPYIOLLMIA BXOZ, IIOXET 3anMpaTbCsa Ha BPeMs aTUX MHTepBanos. MNpu ucnbita-
HUSIX HanpshKeHVeM NepemMeHHOro Toka AeliCTBUTeNbHble CUrHasbl paspsifa 4acTo BO3HMKAOT TO/bKO Yepes perynsipHo
NOBTOPAIOLLMECH UHTEPBa/IbI, YETKO OMNpefe/eHHble OTHOCUTE/IbHO nepuoga MpPUIoXKeHUs UCTbITaTeIbHOTO HanpsXeHns.
BpemeHHOe OKHO MOXeT ObITb MpKBA3aHO K hase, YTOObl CTPOGMPYIOLLMIA BXOZ, OTKPLIBASICS TONMbKO B OMpefesieHHble
VNHTEpBasIbI.

)K.3.3.2 MeToab! AUCKpUMUHALMK MO MONAPHOCTH

CurHanbl YacTUYHbIX Pa3psA0B, BO3HUKAIOLLME B UCTILITYEMOM 06beKTE, MOXHO OT/IMUYNTL OT NMOMEX, NPOUCXOAALLNX
BHE MCMbITaTeNbHON CXEMbI, MyTeM CPaBHEHNS NOMAPHOCTEN BbIXOAHbIX MMMY/IbCOB OT ABYX COeANHUTESIbHBIX YCTPONICTB,
Kak nokasaHo Ha pucyHke B.1, r. J/lornyeckas cxema BbINOMHAET CpaBHeHVEe 1 ynpasnsieT CTPOGMPYIOLWMM BXOAOM U3Me-
puTEnbHOro NpMbopa, Kak onMcaHo Bbille, NPOMyckast MMMY/bCbl 3a4aHHON NOASPHOCTU. M03TOMY PerncTpUpYOT TObKO
MMMNYNbChbl, UayLiMe oT UCMbITyeMOro obbekTa.

MOCKOMbKY 3N1EeKTPOMAarHUTHbIE HaBeieHHbIE MOMEXN B KOHType, obpasyemom Can CK. Henb3s OT/INYUTL OT YacTuy-
HbIX pa3psAoB, TO JO/MKHbI 6blTb NPUMEHEHbI [ONOHUTE NbHbIE CPEACTBA.

)K.3.3.3 UmnynbcHoe ycpeaHeHne

MHOrouncneHHble NOMexXy NPOMbILLIEHHbIX YCTAHOBOK MMEIOT CryyaliHblii XapakTep, B TO BPeMsl Kak YacTUYHble
paspsigbl BO3HUKAIOT NPUBAN3NTENbHO B O4HO U Tol e hase Kaxaoro Luykna npukiagbiBaeMoro HanpskeHus. Moatomy
MOXHO 3HA4YNTE/IbHO CHU3UTb OTHOCUTE/TbHbIA YPOBEHb CyYaliHbIX MOMEeX, UCNO/b3Ys CUrHa/IbHbIE MPOLECcCopbl.

)K.3.3.4 YacrtoTHan cenekums

Momexw, Bbi3BaHHbIE pajuoBeLLaTe/IbHbIMU Nepeaadamu, orpaHnyeHbl AUCKPETHLIMU NOSI0CaMu, HO BCE Xe BIMAIOT
Ha LLUIMPOKOMNOJIOCHbIE IeTEKTOPbI YACTUYHBIX PaspsfoB, ecnv yactota paguonepesaqn HaxoauTcs B Nosoce nponyckaHns
13MepuUTeNbHOro Npuéopa. 151 CHUKEHWSI MOMEX 3TOr0 TUMa MOXHO YMEHbLUNTb KOI(ULMEHT YCUNEHUS YCUNUTENs U3-
MepWUTENbHOTO NPUG0opPa C NOMOLLbI0 NOIOCHO-3arpaxaatoLnx unbTPoB, HACTPOEHHbIX HA YaCTOTbl ICTOYHNKOB MOMEX.
ANbTEPHATUBHO MOXHO MCMO/b30BaTb Y3KOMOIOCHbIE NPUOOPLI, HACTPOEHHbIE Ha MOMOCY, rAe YPOBHEM MOMEX (/10KHO
npeHeo6peub.

XK.4 YpoBHM nomex

HeB0o3MOXHO NpefonpefevTb 3HaUeHst aMMUTY/ NOMeX, HO B KAUECTBE 06LLEro PyKOBOASALLET0 yKa3zaH!si MOXHO
CUMTaTh, YTO NOMEXU, IKBUBATEHTHBIE AMIM/INTYAE KXKYLLErocs 3apsa B HECKO/ILKO COTEH MUKOKYOH (1K), MoryT BCTpe-
yaTbCsl B HEIKPAHMPOBAHHBIX NPOMbILLIEHHBIX 30HAX NPOBEAEHUS UCTILITAHUIA, 0COBEHHO B C/lyYaB WUCMLITATE/bHbLIX CXEM
60/MbLUMX Pa3MepoB. MCronb3yst METOAb!, ONMUCaHHbLIE B 4AHHOM MPUIOXEHWW, Takue NOMEeXM MOryT 6biTb 3HAUUTE/LHO
CHUXEHbI.

B 9KpaHMPOBaHHbIX 30HaX NPOBEAEHUS UCTIbITAHMUS, MPUMEHSISt AQMEKTUBHLIE METOAbI CHKEHUS MOMEX, ONUCaH-
Hble B JaHHOM MPUIOXEHNN, U BbIMNOSHAS BCE MEpbl 4/ NMOAABMEHNS MOMEX OT UCTOUHMKA NMUTAHWUS W APYTroro 3/1eKTpo-
060pya0BaHus. NpeaesibHbIM YPOBHEM U3MEPEHUS SIB/IIETCS YPOBEHL CAMO U3MEPUTE/NbHOM CUCTEMbI WU TOT YPOBEHD,
KOTOpLI/ ONpeaensieTcss HefOCTATOYHO MOJHBIM 3KPAHUPOBAHMEM, 3a3eM/IeHneM W uabTpaumeid. O6bIYHO B Takux
YCNOBUSIX HAUMEHBLUWIA M3MepsieMblli KayLLWiAcA 3apag, (| paBeH npuMepHo 1 nKn.
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Mpunoxexune 3
(pekomeHpyemoe)

MeToA n3mMepeHns xapakTepuCcTUK YaCTUUYHbIX pa3psafoB Npu UCNbITAHUU N30NALNUN
aneKTpoo60py,qOBava KOMMYTaUMWOHHBbIMN UMNynbCaMn HanpaXxeHna

3.1 MeTogf M3MepeHnil XxapakTepuUCcTUK YacTUUHbIX Pa3psiioB NPU UCMbITAHUM U30MALUM 3N1eKTPOo6GOopYA0BaHMS
KOMMYTaUMOHHBIMW UMMY/IbCAMW HAMPSHKEHWSI OCHOBaH Ha OGLLMX MPUHLMIAX U3MEPEHUST YaCTUYHbIX pa3psgoB, W3/o-
XEHHbIX B HACTOAILLEM CTaHaapTe.

3.2 Tpe6oBaHUs K 06BEKTY UCTIbITAHUI JOMKHBI COOTBETCTBOBATbL pa3aesy 8 HacTOsLLEro cTaHAapTa U cTaHaapTam
Ha 371eKTPo060pYA0BaHNE KOHKPETHBIX TUMOB.

3.3 OCHOBHOI1 U3MepsieMOoli XapakTePUCTUKOM YACTUYHbIX Pa3psiL0B NPU UCTILITAHUW U30ALUM KOMMYTaLMOHHLIMU
VMMybCaMU SIBIAETCH KadKyLLMiicsa 3apag HAuacTnyHoro paspsiga.

3.4 TpeboBaHWA K UCMbITATENbHLIM YCTAHOBKAM U NepeyeHb UX 3/1IEMEHTOB [O/MKHbI COOTBETCTBOBATL 4.2 HAcTOSI-
LLero cTaHjapTa ¢ NnonpaBKoi Ha UCMbITAHUA KOMMYTaUMOHHbLIMW UMMYIbCaMm.

3.5 [N n3MepeHns 4acTUUHbIX Pa3psA0B AOMKHA MPUMEHATLCA Of4HA U3 NPUHUMNWNAIbHBIX CXEM, NePeYNCIEHHbIX
B NPUIOXeHUN B, B COOTBETCTBUM C @HHBIMU B HEM YKa3aHWsIMU.

B KayecTBe M3MepuUTebHOTO 3/1eEMEHTA (faTuvka) creayeT BblovpaTth pesncTop, o61afatoLmili akTMBHbIM 3N1eKTpy-
YeCcKUM COMPOTUBAEHNEM OT eAUHUL, 0 COTEH OM.

3HayeHns CONpoTVB/IEHNS N3MEPUTENBHOTO 3/7IeMeHTa (AaTunka) /21, eMKOCTW KoHAeHcaTopa cBAsu Cc 1 BXoa-
HOW eMKOCTW M3MepuTeNbHOro ycTpoiictBa Cax AO/MKHbI BblIGUPATLCS B COOTBETCTBUM CO 3HAYEHUEM MaKCUMaslbHOTo
HanpsHKeHNs KOMMYTaLMOHHBIX UMMYbCOB BpeMeHeM nogbema mmnynbca T, U AIUMTENbHOCTBIO UMNynbca M no
FOCT 1516.2—97.

MapameTpbl 3/1IEMEHTOB U3MEPUTENIbHON CXeMbl BbIGMPAOTCA 13 YCN0BUIA:

* A * 10cB: *u<Cs<+Cc)<0.1rn. (3.1)

Mpw nn = 7171 nocTosiHHasa BpemeHu fn paccumTbiBaeTca no hopmyne

n'as-3.2
) ) (3-2)
" ~<njas-2.901.2 tIn(nj** - 2.9» ’
ecnn 3 Snn<50. n no chopmyne
.,,‘)H . (3.3)

npy konebaTesnbHbIX UMNybcax ¢ Nn< 3.

3.6 V13mepuTenbHbIii Npu6op JOMKEH COCTOSATL U3 (PUIbTPA BEPXHMX YaCTOT, LLMPOKOMOIOCHOTO YCUIMTENS U OT-
CYeTHOro ycTpoiicTea — ocuunniorpada.

Mpn UCNbITAHNAX KOMMYTAUVOHHLIMU UMMY/IbCAMW HANPSHKEHUS [O/DKHBI BbINOMHATLCS AONO/HUTE bHbIE TPEGO-
BaHMs:

- HWXHSAA yacToTa NosoChl NPONYCKaHMSA (PUILTPA BEPXHIX YaCTOT BbIGUPAETCS U3 CNeayIoLLMX YCIOBUIA:

<2nlpg, < —— . 3.4
nia o (3.4)

0.1T,,

- NpeAnoYTUTENbHON SBseTCA 06nacTb 60/1ee BbICOKMX HYacTOT 3TOro Ananas3oHa:
- BEPXHAA YacToTa NosoCkl MPONyCKaHNA yCUnMTeNns fo/MHKHa COOTBETCTBOBATb YC/I0BUIO

(r > (oH

- ocuunnorpad Ana perncTpaumm YacTUYHbIX paspsaoB A0MKEH ObiTb UMNYNLCHOTO TUNA, B 3TOM C/lyyaB cregyet
1CNonb30BaTh ocLumanorpad ¢ NamaThio.

3.7 KanmbpoBska n3meputenbHOro npubopa (yCTpoiicTa) U rpagyvpoBKa CXeMbl AO/HKHbI NPOBOAUTLCS B COOTBET-
CTBUM C HACTOALLMM CTaHZApPTOM nojauyell MMMybCoB OT Kanmbpatopa. Mpu rpasyvpoBke onpeaensieTcs rpasynpoBoy-
HbI KO3dhpULMEHT.

3.8 3HaueHue Kaxylyerocs 3apsfa g Kakgoro YacTUYHOro paspsja onpefensieTcs no ocumanorpaMme Uam no
YCTONUYMBOMY M306paKEHMNIO HA 3KpaHe (ocuuniorpad ¢ NnamsTbio) B COOTBETCTBUM C rpafyMpOBKOIA.
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3.9 MpepgenbHas 4yBCTBUTENILHOCTL CXeMbI gu Mpeq (MpefenbHblii MUHMMaUIbHBIVE perncTprpyemMblii 3apsa) onpeje-
NSeTCS Npy MakCUMaslbHOM YCUIEHUN M3MePUTENTbHOTO Nprnbopa B COOTBETCTBUM C FPaflyVipOBKOIA 13 YCNOBUS

9m.npejg = 2<7n. (3.5)

rae gn — KaxyLmiics 3apsf, 9KBUBa/IEHTHbIA YPOBHIO NoMex. 3apag gnonpefenseTcs 13 oCLuIIorpamMmmbl, NoayYeHHO
NpW OTCYTCTBUM KOMMYTALIMOHHOTO MMMY/IbCa, MO OTK/IOHEHUIO /Tyya, Bbi3bIBAEMOr0 NOMEXamm.
UyBCTBUTENBHOCTb CXEMbl NPU U3MEPeHUsX (peasibHblii MUHUMasbHBIA perucTpupyemslii 3apsa) onpegensercs
aHasIorMyHO NMpY YCTAHOB/IEHHOM YCUIEHUUN U3 TOTO Xe YCn0BMA (3.5) C MOMOLLbI0 OCLUIOrpamMMbl, NOAYYEHHOI NpW BO3-
[AeliCTBUN ucnbITaTeNbHOro KOMMYTALMOHHOIO UMMYy/IbCca 3aAaHHOro HanpsHKEHNS.
3.10 PesynbTaTbl N3MepPeHUii [O/MKHBI 0CHOPMIATLCS AOKYMEHTaLMel, cofepxalleid faHHble Mo 3HaYeHUsM Ha-
NPSHXXEHNI 1 thopMe KOMMYTALMOHHbIX UMMY/IbCOB, MO U3MEPUTE/bHON CXeme W rpafynpoBke, MonyYeHHbIM 3HAYEHNAM
KaDKYLLIXCS 3apsSA0B, HaNpsHKeHUI0 BO3HWKHOBEHWA YaCTUYHbIX paspsAoB, UCMO/b30BaHHON annapartype 1 ee YyBCTBU-
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