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Npeaucnosune

Llenn u npuHumnel ctangaptusauum B Poceuiickon epepaumu yctaHoBneHol degeparnbHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHUYECKOM perynmpoBaHuny, a npasuna npuMeHeHns HauMoHanbHbIX CTaH-
Aaptos Poccuiickon Pegepaumn — FOCT P 1.0—2004 «CtaHgapTtum3auus B Poccuiickon Pegepaumn. OCHOBHblE
MONOXEHNSA»

CBeneHus o cTaHpapTe

1 PASPABOTAH 3akpbITbiM akumoHepHbIM 06LLecTBoM «HayvHo-uenbitatensHbln LeHTp « CAMTOCy, Pe-
AeparnbHbIM rocygapCcTBEHHbIM YHUTapHbLIM NpeanpusTnem «Bcepoccuiicknin Hay4Ho-nccrnegoBaTenbCKUii NH-
cTuTyT MeTpornorum um. [1..MeHgeneesa», DeeparnbHbiM roCcy4apCTBEHHBIM YHUTapHbIM Npeanpusatnem «Bee-
POCCUNCKNI HayYHO-UCCregoBaTeNbCKUA MHCTUTYT METPONOrMYECKOn CNyx0bi» U TEXHUYECKUM KOMUTETOM MO
ctaHgapTtusaumm TK 30 «OnekTpoMarHnTHas COBMECTMMOCTb TEXHUYECKUX CPEACTB» Ha OCHOBE COBCTBEHHOIO
ayTEeHTUYHOro nepesoa cTaHdapTa, yka3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum kommuTeToM no ctaHgapTtunsauumn TK 30 «GnektpomarHutHass COBMeCTUMOCTb
TEeXHUYECKUX CPeaCTB»

3 YTBEPXOEH /1 BBEJIEH B JEVCTBWE Mpukasom GeaepanbHOro areHTCTBa No TEXHUHECKOMY pery-
nnpoBaHuio 1 metponorum ot 25 aekabps 2008 r. Ne 725-ct

4 HacTtoswwi ctaHgapT aBAseTcs MoaMULMPOBaHHBIM MO OTHOLLEHMWIO K MeXAyHapOo4HOMY CTaHAapTy
M3K 61000-4-30: 2008 «3nektpomarHutHasa coemectumoctb (AMC). HacTtb 4-30. TexHuka UCnbITaHuin 1 n3me-
peHuin. MeTtoabl nsmepeHuii kadyectsa anekTpuyeckon aHeprum» (IEC 61000-4-30: 2008 «Electromagnetic
compatibility (EMC) — Part 4-30: Testing and measurement techniques — Power quality measurement methods»).
Mpwn 9TOM JONOMNHUTENbHBIE NONOXEHNS U TPeboBaHWs, BKIMOYEHHbIE B TEKCT CTaHdapTa Ans y4eTa noTpebHoc-
TeW HauMoHanbHoM 3KoHOMUKK Poccuiickoin ®egepaumm n 0cobeHHOCTEeN POCCUMNCKON HaLMOHansHoM cTaHgapTy-
3auun, BblOeneHbl B TEKCTE CTaHgapTa KypCUBOM.

HanmeHoBaHVe HacTosLWEero ctaHaapTa U3SMeHEHO OTHOCUTENBHO HaVMEHOBaHWS yKa3aHHOro ctaHgapTta
M3K ans npusegenus B cootBeTcTBue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpu NpMMEHeHM HacTosILEro cTaHgapTa pekoMeHayeTCs UCMOMb30BaTbh BMECTO CCbINTOYHbIX MeXayHa-
POAHbLIX CTaHAaPTOB COOTBETCTBYHOLLIME UM HaUMOHanbHble cTaHaapTbl Poccuiickoin ®efepaunm, CBEAEHUS O KO-
TOPbIX NPMBEAEHbI B AONONMHUTENBHOM NpunoxexHuy D

5 BBEJEH BIMEPBbIE

UHbopmayus 06 usmeHeHusIx K HacmosuwemMmy cmaHdapmy rybnukyemcsi 8 exe200Ho0 usdagaeMoM UH-
opmayuoHHOM ykasamerne «HayuoHarnbHble cmaHOapmhbly, @ MeKcm U3MeHEeHUU U rornpagok — 8 eXXeMeCsi4YHO
u3sdasaeMbix UHGPOPMaUUOHHbIX yKasamersx «HayuoHarnbHble cmaHOapmai». B criydae nepecmompa (3aMeHhbl)
unu ommeHbl Hacmosuje2o cmaHdapma coomeemcmeyroujee ygedomneHue 6ydem ornybrukogaHo 8 exeme-
CsIYHO U3dasaeMoM UHOPpMayUOHHOM yKa3amerne «HauyuoHanbHblie cmaHdapmbi». Coomeemcemeaytouast UH-
gopmauusi, ygedomieHuUe U MeKCMbI pa3Mewaromcs makxe 8 UHghopMayUoHHOU cucmeme obuezo rnosb308a-
Husi — Ha ogpuyuarnsHoM calime ®edepasibHO20 a2eHmemea rno MexHU4eCKoMy peaynuposaHuto U Memponoauu
8 cemu lHmepHem
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CopnepxaHue

O6nacTtb NpUMeHeHus
HopmaTtuBHbIe CCbInkn
TepMuHbl 1 onpeaeneHus
Obume nonoxeHus )
4.1 Knaccbl xapakTepucTuk npou,ecca I/I3MepeHI/II/I
4.2 OpraHusauns nsmepeHun .
4.3 N3mepsieMble anekTpudeckne BenmynHbl .o
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4.5 Anroputm ob6begnHEHNS pe3ynbTaToB U3MepPEeHUi
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BeeneHne k MOK 61000-4-30:2008

HacTosawmn ctangapt MOK Bxogut B coctas ctaHgapToB cepum MIK 61000, nybnukyembix no sBonpocam
3MNEeKTPOMarHUTHOM COBMECTUMOCTUN B COOTBETCTBMM CO CriedytoLer CTPYKTYPOW:

-4acTtb 1. OCHOBBI:

obLee paccMoTpeHue (BBeAeHWe, hyHaaMeHTanbHble NPUHUMNLI), onpegeneHns, TepMUHOMNOrUS;

- 4acTb 2. AnekTpomarHuTHas obcTaHoBKa:

OnMcaHve aneKTPOMarHUTHOM 06CTaHOBKM, Knaccudukaums arneKTpoMarHUTHOM OGCTaHOBKM, YPOBHM SrieK-
TPOMarH1THON COBMECTUMOCTY;

-yacTb 3. Hopmei:

HOPMbl MOMEXO3MUCCUU, HOPMbl MOMEXOYCTONYMBOCTM (B CNyvasix, ECNM OHWU He ABNAOTCA NpeaMeToM
PacCMOTPEHUSA TEXHUYECKMMU KOMUTETaMM, paspabaTbiBaloLwMm CTaH4APTbl Ha NPOSYKLMIO);

-yacTb 4. MeToab! UCMbITAHUI N U3MEPEHUIA:

MeTOoAbl UCMbITaHUA, METOAbLI U3MEPEHWI;

- 4yacTb 5. PykoBoacTBa No yCTaHOBKE U MOMEXONOAaBIEHNIO:

PYKOBOACTBA NO yCTaHOBKe, METOAbI U YCTPOMCTBA NOMEXOMNOAABINEHUS;

-vacTtb 9. PasHoe.

Kaxgas yacTb nogpasgensercs Ha pasgenbl, KoTopble MOryT BbITb ONyBrnnkoBaHbl Kak MexayHapoaHble
CTaHZapTbl, MO0 Kak TEXHNYECKME YCMOBUS UNN TEXHUYECKME OTHETDI.

[aHHble cTaHOapTbl, TEXHUYECKNE YCNOBUSA U TEXHNYECKME OTHYeThl ByayT onybnvkoBaHbl C yka3aHuem
HOMepa 4acTu, 3a KOTopbIM criegyeT aeduc, a 3ateM Homep pasgena (Hanpumep, 61000-6-1).
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Mpeancnosue k MIK 61000-4-30:2008

MexayHapoaHbii ctangapt M3OK 61000-4-30: 2008 paspabotaH Nogkomutetom 77 A «HU3KOYaCTOTHbIE
3MNEeKTPOMarHUTHble ABMNeHusA» TexHnyeckoro kommTeTta 77 MIOK «3nekrpomarHnTHas CoBMeCTUMOCTbY.

CraHgapt MOK 61000-4-30:2008 (BTOpPOE U3AAHME) OTMEHSIET U 3aMEHSIET CODOI NepBOE U3gaHne CTaH-
Aapta MOK 61000-4-30: 2003.

OcCHOBHbIMK  nM3MeHeHuaMn crtaHgapta MOK 61000-4-30:2008 no OTHOWEHUIO K CTaHdapTty
M3K 61000-4-30:2003 sBnstoTcs:

- BBEOEHME B TEKCT YTOYHEHWI N KOPPEKTMPOBOK, KacatoLmxcs knaccos A 1 B xapaktepuctuk npouecca
N3MEpPEHUI;

- BBEAEHMEe HOBOrO Krnacca S xapakTepmCcTUK npouecca nsMepeHui, npegHasHadeHHoro ans npuMeHeHns
B npubopax HabnaeHns 3a Ka4eCTBOM 3NEKTPUYECKON SHEPTnK;

- BBEEHME HOBOTO NPUMOXEHWS, COAepXKaLlero pekoMeHgaumm no nameputensHbIM npubopam.

Hacrtoawwii ctaHgapT siBnsieTcs vyacTbio 4-30 ctaHgapToB cepum M3OK 61000.
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HAUMWOHANBbHBIA CTAHOAPT POCCUNCKON ®OEQEPALUMN

AneKkTpuyeckas aHeprus
CoBMeCTUMOCTb TeEXHUYECKUX CPEACTB 3/IeKTPOMarHUTHas

METOAbl UBMEPEHWUIA MOKA3ATENEN KAYECTBA 3JNIEKTPUYECKON IHEPTUM

Electric energy. Electromagnetic compatibility of technical equipment.
Electric energy quality indices measurement methods

Dara BBegeHus — 2010—01—01

1 O6nacTb NpMMeHeHusA

HacTosawmn ctaHgapT ycTaHaBnMBaeT METOAbl U3MEPEHUI NOoKa3aTenen kayecTBa NEKTPUHECKON SHep-
rn (KQ) B aneKTpnyeckmx ceTsiX CUCTEM 3NEKTPOCHAOXEHUSI NepeMeHHOro mpexghasHoz2o U 00HOha3HO20 ToKa
yactoton 50/60 'y 1 nopsaok OLUEeHKM pesynbTaToB U3MEPEHWNA.

Hacmoswuti cmaHOapm npuMeHsirom rpu U3MepeHusix nokazamernel KO 8 anekmpu4eckux cemsix:

- cucmem anekmpocHabxeHuUs1 0bwe20 HasHa4YeHuUs, IPUCOeOUHEHHbIX K EOUHOU aHepaemuyeckol cucme-
me Poccuu;

- U30J1UpPO8aHHbIX cUCMEM 3M1eKmpocHabxeHus obuwe2o HasHaYeHUs;

- cucmem 3f1eKmpocHabXXeHUs MPOMbIWIEHHbIX Npednpusamul u 0pyaux o6bekmoe HapodHOo20 X035U-
cmea, He OMHOCAWUXCS K cucmemam obuwe20 Ha3HaqyeHUsl, @ makxe 8 3/IeKmMpUYeCKUX Cemsix, Haxoo0sauwuxcs
8 cobcmeeHHocmu riompebumenel 3r1eKmpuYecKol dHepauu, MOOKITHYEHHbIX K yKa3aHHbIM CUCMeMaMm 3J1eK-
mpocHabxeHus.

MeToabl U3MepeHUn N3NOXKeHbI MPUMEHNTENBHO K OTAENbHBIM NokasaTtenam KO  gnsa nonyyeHus gocro-
BEPHbIX M MOBTOPSIEMbIX PE3yNbTaTOB HE3AaBUCUMO OT CPEACTB U3MEPEHU, UCTONb3YEMbIX B COOTBETCTBUM C
3TUMW MEeTOAAMMN.

MeToabl UamMepeHuin ycTaHoBMNEHbI AN NPOBEAEHNS N3MEPEHMIN Ha MecTax aKcryaTaLuum anekTpoobopy-
OOBaHus.

CoctaB namepsiembix nokasartenen K3 orpaHnyeH ABNeHNAMU, OTHOCALLMMUNCS K HanpsKeHuto, NpecTaB-
NAOLWMMN COOOM KOHOYKTUBHbBIE SNEKTPOMArHUTHbIE MOMEXM B CUCTEMAX SNEKTPOCHABKEHMS.

B HacToswem cTaHgapTe paccMoTpeHbl nokasaTtenu K3, oTHocswmecs K:

- 4acToTe B CUCTEME 3IEKTPOCHADXEHWS (Qanee — 4acToTa);

- 3HAYEHMNIO HaMPSHXKEHUS CUCTEMbI ANEKTPOCHABXEHNS (danee — HanpsXeHne);

- onmkepy;

- IpoBarnam HanpsPKeHUs U NepeHanps>KeHNAM;

- IPEPbIBAHUSIM HAMNPSHKEHUST;

- NepexoAHbIM NpoLeccamM HanpsKeHWs;

- HECUMMETPUM HANPSXKEHWIA;

- FapMOHUKaM M MHTEPrapMOHUKaM HanpsiKeHus:;

- CMrHanam, nepegasaembiM Mo NEKTPUYECKUM CETAM;

- BbICTPbIM U3MEHEHUSIM HaNPSHKEHNST;

- yCmaHo8UBWEMYCS OMKITIOHEHUIO HaNps»KeHUs 8 cucmemax afiekmpocHabxxeHuss yacmomod 50 'y,

B 3aBucnMOCTM OT Lienein uamepeHnii MoryT BbiTb NPoBeAEHbI U3MEPEHMSA BCEX MoKasaTenen us ykasaH-
HOTO BblILLE NepeYHs NMbo Nx YacTu.

MpumeyvyaHune — CBeaeHns o nokasatensx KO, oTHocAWMXCA K TOKY, NpUBeAEHbl B NPUNOXEHUN A,
nogpasgensi A.3, A.5.
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B HayuoHanbHbix cmaHOapmax, ycmaHasnusaruwux Hopmbl KO 8 cucmemax 371eKkmpocHabxeHusi
pasfniu4HO20 HasHa4vyeHus, Moxem Oblmb ycmaHo8seH UHolU cocmas nokasamenel KO.

HacToswmin ctaHgapT ycTaHaBnNvMBaeT MeTOAbl U3MepPEHUii U TpeboBaHWS K XapakTepucTnkam CPeacTs Us-
mMepeHuin nokasatenen KO (ganee CU), Ho He ycTaHaBnNuBaeT NOPOroBble 3HaveHus nokasartenei KO (Hopmbl
K3). BnusaHue npeobpasosaTtenen, BKIIOYaeMbIx Mexay anekrpuyeckon cetobto U CA, getansHo He paccmaTpu-
BaeTcs.

TpebosaHusi Kk mo4YHocmu uamepeHuli nokazamesel KO 8 Hacmosuwem cmaHAapme 0CHO8aHbI Ha OUEHU-
gaHuu HeorpedenieHHocmu uamepeHul. [Jonyckaemcs rpu paspabomke HopMamugHbIx O0KyMeHmMos, ornpede-
NIF0UWUX 8 cOOM8ememeuu ¢ Hacmosiuum cmaHdapmom mpebogaHusi kK CU, memods! ux ucribimaHuli u nosep-
KU, ycmaHasnueame gpaHuubi 0orycmumodl noepewHocmu CU.

B HacTosLWeM cTaHgapTe yKasbiBalTCs Mepbl NPegoCTOPOXHOCTU Npu nogkntodeHnn CU Kk nuHnam nog
HanpsXeHnem.

MpumeyaHue— PekomeHaauumn no yyety BnusiHUA npeobpasoBaTenein npuseeHsl B [1].
2 HopmaTtuBHbIE CCbISIKM

B HacTosLwem cTaHgapTe NCNoNb30BaHbl HOPMATMBHbBIE CChINKM HA CriegyoLme cTaHaapThl:

OCT P 1CO 9000—2008 Cucmembl MeHeOxmeHmMa kadecmesa. OCHOBHbIE 10/10XXeHUsI U criogapb

FOCT P51317.2.4—2000 (M3K 61000-2-4—94) Coemecmumocmb MEXHUYECKUX Cpedcme 3/1eKmpo-
Ma2HUMHas. SrnekmpomazHuUmMHas obcmaHoeka. Ypo8HU 351eKmpoMagHUMHOU cogmecmumocmu 011 HU3KoYa-
CMOMHbIX KOHOYKMUBHbIX TOMEX 8 cCUCMeMaXx 3/1eKMpPOCHabXeHUsI MPOMbIWIEHHbIX npednpuamudi

FOCTP 51317.3.3—2008 (M3K 61000-3-3:2005) Coemecmumocmb mexHU4eckux cpedcme arnekmpomae-
HumHas. OgpaHu4eHue U3MeHeHUU HanpsKeHUs, KonebaHul HanpsiKeHUs U ¢hriukepa 8 HU3KOBOSIbMHbIX cucme-
Max arieKmpocHabxeHust obuie2o HasHaqyeHusl. TexHudeckue cpedcmea ¢ nompebrissieMbiM MOKOM He boree
16 A (8 00HOLU ¢hase), NodKnoYaeMble K ariekmpudeckoli cemu rnpu HecobrntoOeHuuU onpedernieHHbIX ycrosul
nooknoyYeHus. Hopmbl u MemoOdb! ucribimaHul

FOCTP 51317.3.8—99 (M3K 61000-3-8—97) CoemecmumMocmb mexHuU4ecKux cpedcms ariekmpomaa-
HumHasi. lNepedayva cusHaos o HU3KOBOILMHbLIM SIEKMPUYECKUM CemsiM. Ypo8HU cuzHaros, roJsiochl Yac-
mom u HOPMbI 37IeKMPOMagHUMHbIX MOMeX

roCTP51317.3.11—2006 (MOK 61000-3-11:2000) Coemecmumocmb mexHuU4ecKux cpedcme 3riekmpo-
mazHumHas. OzpaHudyeHuUe UsMeHeHUU HanpskeHUs], KonebaHull HanpsKxeHUs U ¢hriukepa 8 HU3KO80/IbMHbIX CU-
cmemax ar1iekmpocHabxeHuUs obwe2o HasdHadyeHusl. TexHudeckue cpedcmea ¢ nompebrsieMbiM MOKOM He
bonee 75 A, nodknoYaeMbie K a7IEKMPUYECKOLU cemu rpu ornpedesieHHbIX ycrosusix. Hopmbl u memoosbi
ucnbimarul

FOCT P 51317.4.4—2007 (M3K 61000-4-4:2004) CosmecmumMocme MexHU4YeCcKUx cpedcme 371eKmpo-
MazHUmMHas. Ycmou4yusocmb K HaHOCEKYHOHbIM  UMIMYIbCHbIM  riomexam. TpeboegaHusi u mMemoobi
ucrbimaHud

F'OCT P 51317.4.5—99 (M3K 61000-4-5-95) Cosmecmumocmb mexHUHeCKUX cpedcms 31eKmpomMazHum-
Hasi. Yemol4ugocmb K MUKPOCEKYHOHBIM UMMYbCHbIM rfoMexam 6onbwoli sHepauu. TpebosaHusi u Memoodsb!
ucnbimaHuti

FTOCTP51317.4.7—2008 (M3K 61000-4-7:2002) CosmecmumMOCmb MEeXHUYECKUX Cpedcme 3/1eKmpo-
mazHUmHas. Obujee pykogsodcmeo 1o cpedcmeaam UsmepeHul U U3MepeHUsIM 2apMOHUK U UHMep2apMOHUK Ors
cucmem 351eKmpocHabxeHuUs1 U MOOKMIoYaeMbixX K HUM MexHU4YecKux cpedcms

FOCTP 51317.4.12—99 (M3K 61000-4-12—95) Coemecmumocmb MeXHUYECKUX cpedcme 3/1eKmpo-
MazHUmHas. Ycmouldueocmb K KorebamersbHbIM 3amyxarouwum rnomexam. TpebosaHusi u mMemoOdbl UcCrbl-
manruti

FOCT P 51317.4.15—99 (M3K 61000-4-15-97) CosmecmumMocmb mexHuU4ecKux cpedcme afiekmpomaa-
HumHas. ®nukepmemp. TexHudeckue mpeboeaHussi U MemoObl UCrbimaHul

FOCTP51318.16.4.2—2006 (CUCTIP 16-4-2:2003) Cosmecmumocmb MEXHUYECKUX Cpedcme 3/1eKmpo-
MaeHUmHas. HeoripedeneHHocmb usmepeHuli 8 obriacmu 351eKmpomMagHUMHoU coemecmumocmu

IOCT 8.567—99 NocydapcmeeHHasi cucmeMa usmepeHul. ismepeHue epemeHu U Yacmomal. TepMuHbl
u onpederneHusi

OCT 13109—97 3nekmpu4eckas aHepaus. CoBMeCMUMOCMb MEXHUYECKUX cpedcme arieKkmpomas-
HumHasi. Hopmbi kayecmea anekmpuyeckol 3Hepauu 8 cucmemax aneKkmpocHabxeHus: 0blWea0 Ha3HaqyeHus

2
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OCT 23875—88 Ka4ecmeo anekmpu4eckol aHepauu. TepMuHb! U orpederieHus
FOCT 30372—95/IOCT P 50397—92 CoemecmumMocmb MeXHUYECKUX cpedcme 3N1eKmpoMazHUMmMHas.
TepmuHbI u onpedeneHusi

MpumedyaHue— lNpy NONb30BaHUN HACTOSALLMM CTaHAAPTOM LieniecoobpasHo NPOBEPUTL AeCTBUE CCbINoY-
HbIX CTaHOAPTOB B MHOPMAaLMOHHON cucTeMe obLLero nosb3oBaHus — Ha oduumansHoM caite dedeparnbHOro areH-
TCTBa MO TEXHUYECKOMY PeryiMpoBaHunio U METPOMOrK B ceTu VIHTepHeT UMK No exerogHo M3gaBaeMoMy MHopmaum-
OHHOMY ykasaTeno «HauuoHanbHble cTaHgapTbl», KOTOPbIV ONyBnMKOBaH NO COCTOSIHMIO Ha 1 SIHBaps TekyLlero roga, U
MO COOTBETCTBYIOLMM EXEMECAYHO M3haBaeMblM WMH(OPMALMOHHBIM yKasaTensmM, OnyOrMKOBaHHbIM B TEKyLLEM
rogy. Ecnu ccbinoyHblii cTaHaapT 3ameHeH (M3MeHeH), TO NP NoSb30BaHWK HACTOSLLMM CTaHa4apTOM crefdyeT pykoBoa-
CTBOBaTbCA 3aMEHSIIOLLMM (M3MEHEHHbIM) cTaHAapToM. Ecnu ccbinoyHblii cTaHaapT oTMeHeH Ges 3aMeHbl, TO NosioXe-
HVe, B KOTOPOM [aHa CCbifika Ha Hero, NPUMeHSIeTCsl B 4acTu, He 3aTparvBatoLLeii 3Ty CChISIKY.

3 TepMuHbI 1 onpeaeneHus

B HacTosdwwem cTaHaapTe npuMeHeHbl TepMuHbl no FOCT 30372, TOCT 13109, NOCT 23875, [2], [3],a
Takke crnegyoLme TepMnHbI C COOTBETCTBYIOLLIMMUW ONMpPeaeNneHNsIMU:

3.1 kaHan (channel): NHavMByayanbHbIV TPAKT Nepegavm usMepuTensHon MHopmaummn B cpeacTee nsme-
PEHUIA.

MpumevaHune — «KaHan» n «dasa» He ogHO M TO xe. KaHan HanpsxeHus onpefenseTca pasHOCTbio
noTeHuunanos mexay ABYyMS NpoBOAHUKaMU. MNMoHATUE «da3a» OTHOCUTCH K OTAENbHOMY MPOBOAHUKY. B MHOrodasHbIx
CUCTEMAX KaHan MOXeT ObITb Mexay ABYyMs hasamu unu mexay ason n HerTpanbio, Unu mexay cason n semnei,
WM Mexay HenTpanbto 1 3emren.

3.2 MexxayHapogHas WwKkana koopanHMupoBaHHoro BpemMmenum (coordinated universal time) UTC: Llkana
BPEMEHM, Ha OCHOBE KOTOPOW OCYLLECTBISIETCSA KOOPAMHMPOBAHHOE pacnpOoCTpaHeHWe Mo paamo CTaHAAPTHBLIX
4acToT U cUrHanoB BpemMeHn. MexayHapoaHas Lwkana KoopanHMPOBaHHOMO BPEMEHW COOTBETCTBYET MeXayHa-
POAHOMY aTOMHOMY BPEMEHM, HO OTNIMYAETCS OT HEFO Ha LIENOE YMCIIO CEKYHA.

MpumevaHnsga

1 [lMpumeHumernbHO K mpebogaHuaM Hacmosuweeo cmaHdapma npumeHsemcsi «HauyuoHanbHas wkana
KOOpOUHUpPOoB8aHHO20 8pemeHu Poccutickoli ®edepauyuu UTC (SU)».

2 MexgyHapogHas LWwkana KoOpAMHUPOBaHHOIO BpeMeHW ycTaHaBnueaeTcs MexayHapoaHbIM KOMUTETOM Mep U
BecoB 1 MexayHapoaHon cnyxboi BpaleHus 3emnu.

3.3 BxogHoe HanpsikeHue (declared input voltage) U, : HanpsixeHue, onpegensemoe HanpsikeHnem B
CUCTEME 3MEKTPOCHAOXEHMA N k03acbdmLMeHTOM Npeobpas3oBaHNs U3MepUTENbLHOro NpeobpasoBaTensi.

3.4 HanpsxeHne B cucteMe anekTpocHabxeHus (declared supply voltage) U, : Hanpsixxexune U,, B kaye-
CTBE KOTOPOro 06bI4YHO NPMHUMAIOT HOMUHaNbHOEe HanpsixeHue U, B CUCTeMe aneKkTpocHabxeHus. Ecnmno
COrMNacoBaHWI0 MeXay NOCTaBLLUKOM Y NOTPEOUTENEM SMEKTPUYECKON SHEPTUN HAMNPSKEHWE SNEKTPUYECKON CETU
OTNINYAETCH OT HOMUHANBHOIO HANPSKEHWS, TO AaHHOE HaMpshKeHne NPUHUMAIOT B KAYECTBE HaMNpsiKeHUs B
cmcTeme anekTpocHabxeHnnsa U,.

3.5 noporoBoe 3Ha4yeHue npoBana HanpsbkeHusA (dip threshold): 3HayeHne HanpsbkeHns, ycTaHaBnW-
BaeMoe 118 ONpeferneHnsl Hayana u KoHua npoBara HanpsbkeHus.

3.6 mapknpoBaHHble AaHHble (flagged data): TepmuH, npumeHsieMbIi 4ns 0603Ha4YeHNs pe3ynbTaToB
n3mepeHuii nokasarener K3 n pesynbtatoB 00 beanHEHNS UBMEPEHHbIX 3HAYEHWI NoKa3aTenern Ha BPeMEHHbIX
WHTepBanax, B Npeaernax KoTopbiX MMEN MECTO NpepbIiBaHWs, MPOBasibl HANPSHKEHUS UMW NepPEeHanpPsiKeHust.

B Hacmosuwiem cmarHOGapme 051 0603HaqYeHUs1 pe3yribmamos usmMepeHul rokaszamersneld K3 u pesyrib-
mamoe 06bedUHEHUSsI UBMEPEHHbIX 3Ha4YeHUl 8 ycriosusix 8030elicmausi npepbigaHull, Mpoeasios HanpsKeHUs
U riepeHanpsixeHuli BMecmo mepMUuHa «CcugHanusayus nasamu» («flagging») e coomeemcmeuu c [4] npume-
HEeH MepMUH «MapKUpO8aHUe».

MprumeyaHune— MapkupoBaHue [aHHbIX NMO3BOMSET NPUHATbL MeEpbI, CKTIOYaloOLWMe yYeT eQUHCTBEHHOTO
cobbITuA Bonee 4Yem oAuH pa3 AnsA pasnuuHbix nokasaTener KO. MapkvupoBaHue npenocTaBnsieT AOMNOMHUTENbBHYHO
UHopmaumio 06 namepeHnn nnu obbeanHEeHNN U3MEPEHHbIX 3HavYeHun nokasaTtenen KS. MapknpoBaHHble AaHHble
He moanexaT yAaneHuto U3 CocTaBa XpPaHUMbIX AaHHbIX. B psae crnyyaeB mapknpoBaHHbIE AaHHbIE MOTYT He YYuTbl-
BaTbCA Mpu fanbHenwem aHanuse, B ApPYrux criydasx CBEAEeHMS O TOM, YTO AaHHble MapKkMpoBaHbl, MOryT UMETb
6onbluoe 3HadyeHne. Ecnn B cTaHgapTtax, ycTaHaBnmBawLwWwmx HOpMbl KO, He M3noXeHbl npasuia OLEeHKN MapKupoBaH-
HbIX A@HHbIX, NMOPAAOK UX MPUMEHEHWS ycTaHaBnuBaeT nonb3oBartens CU, 3asBuTenb MCMbITAHUA UNW UCNbITaTenNb-
Has nabopaTopus.
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3.7 donukep (flicker): OwlywieHne HeyCTOMYMBOCTM 3PUTENBHOIO BOCTPUSTUS, BbI3BAHHOE CBETOBLIM UC-
TOYHUKOM, SIPKOCTb UMW CNEKTParbHbIN COCTaB KOTOPOro N3MEHSIIOTCH BO BPEMEHM.

3.8 ocHoBHas coctaBnswwas (fundamental component): coctaBnsioLLas HaNPSHKEHNS!, YacToTa KOTOPOW
paBHa OCHOBHOM YacToTe.

3.9 ocHoBHas yacToTa (fundamental frequency): YactoTa B cnekTpe, Nony4eHHOM nyTem npeobpasoBa-
HUs Pypbe PyHKUMM BpEMEHM, OTHOCUTENBHO KOTOPOW paccMaTpMBalOTCA BCe YacTOThbI CMEKTpa.

B cnyyae BO3MOXHOro pycka HeonpegeneHHoCTY Npu onpeaeneHn OCHOBHOM YacTOTbl AaHHas YactoTa
AOIMKHa BbITb OnpeerneHa ¢ y4eToM Yucna nositocoB 1 CKOPOCTU BpaLLEeHUsS CUHXPOHHOMO reHepaTopa (reHepaTto-
POB), NUTAOLLLEro CUCTEMY SMNEKTPOCHADKEHMS.

3.10 rapmoHuyeckas cocraBnsatowas (harmonic component): Jltobasi U3 coctaBnaLWMX Ha YacToTe rap-
MOHMKM.

3HayeHne rapMOHNYECKON COCTaBISAOLLEN OObIYHO BblpaXkaeTca CpeaHEeKBaapaTUYeckum sHadeHnem. [ns
KpaTKOCTV! BMECTO TEPMUHA KrapMOHUYEeCcKas COCTaBnAoLLaA» JOMyCKaeTCs MPUMEHEHNE TEpPMUHA «rapMOHUKay.

3.11 yacToTa rapmoHuku (harmonic frequency): YactoTa, kpaTHasi OCHOBHOW YacToTe.

MpumedyaHune— OTHOLWEHNE YACTOTbl FAPMOHUKM K OCHOBHOM YacTOTE Ha3bIBalT «MOPSAKOM rapMOHUKUY.

3.12 Bnusowas senu4mHa (influence quantity): Jltobas BenuumHa, Kotopas MOXET okasaTb BMSHUE Ha
paboune xapakrepucTtuku CU.

MpumMmeyaHune—Bnusowasa BenuyMHa 0ObIYHO SBMSIETCA BHELWHUM (hakTopoM, BoadeicTeytowmM Ha CU.

3.13 uHTeprapmoHunyeckas coctaBnsrowas (interharmonic component): Coctaensiowlas Ha YacToTe WH-
TeprapMOHVKN.

3HayeHne MHTeprapMOHUYECKON COCTaBNSOLLIEN OObIMHO BbIpaXXaeTCcs CpeaHEKBagPaTUYECKUM 3HAYEHM-
em. [1ns KpaTKOCTM BMECTO TEPMUHA «MHTEPrapMOHMUYecKas COCTaBsAoLLas» A0NyckaeTcs NpUMeHeHne TepMu-
Ha KMHTEPrapMOHMKay.

3.14 yacTtoTa uHTeprapMoHuKkM (interharmonic frequency): YacToTa, koTopas He ABnsieTCs LenbiM KpaT-
HbIM OCHOBHOW YacToTe.

MpnmevyaHuns

1 AHanNOrMYyHO MOHATUIO «MOPSAAOK rapMOHUKU» NOA  «MOPSAAKOM WHTEPrapMOHUKM» MOHUMAT OTHOLLEHWe
YacTOTbl UHTEPrapMOHMKM K OCHOBHOW YacToTe. OTO  OTHOLUEHWE HEe BbipaxaeTcs LernbiM YACMOM (peKkoMeHayemoe
ycrnoBHoe o6o3HayeHne m).

2 Ecnm m <1, ponyckaeTcs NpUMEHeHWe TepMuHa «CybrapMoHu4veckasi YyactoTar.

3.15 npepbiBaHue HanpsXxeHus (interruption): YMeHbLUEHME HanpsXXeHWs B KOHKPETHOM TOUKE 3NEKTPU-
YECKOW CUCTEMbI HWXKE MOPOroBOro 3HAYEHWST NPEpPbIBAHNSA HAMPSXKEHNS.

3.16 noporoBoe 3Ha4YeHue npepbiBaHUsA HanpskeHUA (interruption threshold): 3HaueHne HanpspkeHus,
yCTaHaBnvMBaeMoe A1 onpedeneHns Havana v KoHLA NpepbiBaHWs HANPSHKEHNS.

3.17 HeonpeaeneHHOCTb U3MepeHur (measurement uncertainty): MNapameTp, CBA3aHHbIN C pe3ynbTaToM
N3MEPEHNI N XapaKTEPU3YIOLLMI paccesHne 3Ha4YeHNIA, KOTOPbIe MOrTK Bbl 6bITb 060CHOBAHHO NPUNMCaHbI N3Me-
psieMoin BENUYMHE.

lNMpumeyaHue — B kayecmee  ripumepa  6blYUCIIEHUSI  HeornpedenieHHocmu  u3MepeHul cM.
rOCT P 51318.16.4.2.

3.18 HomuHanbHoe HanpskeHue (nominal voltage) U,, : HanpsikeHnne, npumeHsiemoe anst 0603HadyeHuns
UV MaeHTUUKALIMN CUCTEMbI ANTEKTPOCHADXKEHUS.

3.19 nonoxunTenbLHoe OTKIIOHeHWe HanpshkeHUs (overdeviation): Pa3HOCTb Mexay M3mMepeHHbIM Y HOMU-
HanbHbIM 3HaYEHUSMMW HaNPSHKEHUsT B Criyyae, Korga uaMepeHHoe 3HaveHve 60rbLlie HOMUHANbHOrO 3Ha4YeHUs.

3.20 kauyecTBO aneKkTpuyeckom aHeprum (power quality) K3: CTeneHb COOTBETCTBUS XapaKTEPUCTUK
3MNEKTPUYECKOW SHEPTUN B JAHHOW TOYKE SNEKTPUYECKON CUCTEMbI COBOKYMHOCTWM HOPMUPOBAHHBIX MoKa3atenemn
K3.

MpunmedyaHune—lokasatenu KO B HEKOTOPbLIX Crydasx onpenensitoT  3NeKTpOMarHUTHYI0 COBMECTUMOCTb
3NEKTPUYECKOW CeTU MpU nepegave 3NeKTPUYECKON 3HEPTUN N MPUEMHUKOB 3NEKTPUYECKON SHEPTUN, MOAKMTHYEHHbIX
K AaHHOW ceTwu.

3.21 ycTpOMCTBO ANsi oOTCHYeTa TEKYLEro BpeMeHn, BHyTpeHHue Yachl (real-time clock, RTC): MNpnbop
Ans oTcyeTa TeKyLLero BpeMeHu, SBMSALLMACA YacTbio KOHCTPYKUmK CU, ncnonb3yemblin Npy NpUMEHEHUN MeTo-
OOB M3MepeHuii nokasaTtenen KO, ycTaHOBNEHHbIX B HACTOSILLIEM CTaHAapTe.

4
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MpumeyvyaHune — Bsanmoceasb mexay Tekywmm BpemeHem CU 1 BpemeHeM «HaumoHanbHOM LiKkanbl
KoopauHupoBaHHoro BpemeHn Poccuickon ®epepauyun UTC (SU)» (cm. 3.2) ycTaHoBneHa B 4.6.

3.22 cpepgHekBagpaTn4yeckoe 3Ha4yeHue (root-mean-square value, r.m.s.): KopeHb kBagpaTHbIn 13 cpea-
Hero apumMeTNYecKoro 3Ha4YeHs1 KBaapaToB MIHOBEHHbLIX 3HAYEHWUI BEMWUYMHBI, U3MEPEHHBIX B TEYEHME YyCTa-
HOBIEHHOr0 UHTEpBana BPeMeHW 1 B yCTAHOBEHHOW NOSioce YacToT.

3.23 cpegHeKkBagpaTU4eCcKoe 3Ha4YeHue HanpsXkeHUsi, 0GHOBNsieMoe Ans KaXaoro nonynepuoga (r.m.s.
voltage refreshed each half-cycle) U,ys (1120 CpefHekBagpaTnieckoe 3Ha4eHNe HanpsiKeHWs!, U3MepeHHoe Ha
WHTepBarne BpeMeHU, paBHOM OHOMY Neproy OCHOBHOM YacTOTbl, HAYMHAsA C NepeceyeHuns Hyns HanpshkeHuem
OCHOBHOW 4acTOTbl, OOHOBISAEMOE AN KaXX40ro nonynepuoaa.

MpumevaHnsg

1 [aHHbIn MeToA NPUMEHSAIOT HE3aBUCUMO B KaXOOM KaHarne Ans nonyyYyeHus cpedHekBaapaTUyeckux 3Hade-
HWIA B NocrnepoBaTeribHble MOMEHTbl BPEMEHW AN PasnnyHbIX KaHanoB TpexdasHblIX CUCTEM.

2 CpepHekBagpaTuyeckoe 3HaueHne HanpsikeHusl, obHoBNsieMoe Ans Kaxaoro norynepvoaa, UCnonb3ykT TOMbKO
npu obHapyXeHMn KN OLeHKe npoBana HanpshkeHus, MepeHanpsHKeHUs W NpepbiBaHUS HanpskeHns Ana knacca A
XapakTepucTUK npouecca U3MepeHust.

3 CpepgHekBagpaTmMyeckoe 3HadyeHue HanpsbkeHusl, obHOBMNsieMoe AN Kaxaoro nonynepuoga, MOXeT ObiTb
HanpsbkeHneM «asa — asa» unu «pasa — HenTpanb».

3.24 cpepHekBagpaTU4YecKkoe 3Ha4YeHue HanpsKeHUsA, OGHOBNsieMoe AssA Kaxaoro nepuoaa (r.m.s.
voltage refreshed each cycle) U, (1) CpeaHekBagpaTuieckoe 3Ha4eHne HanpsbkeHust, U3MepeHHoe Ha UHTep-
Barne BpeEMeHU, paBHOM O4HOMY NepmMoay OCHOBHOM YacToTbl, OOHOBNAEMOE AN KaXaoro nepuoaa.

MpumevaHnsga

1 B NpoTUBOMONOXHOCTL METOAY onpeaeneHust Upys (12, MeToa onpepenenust Uyy,g (1) He npesycMaTpusaet
onpegerneHus Hadana nepuoga.

2 CpepHekBagpaTuyeckoe 3Ha4YeHUe HarnpshkeHus, oOHOBNAEMOoe ANs Kaxaoro nepuoaa, UCMonb3yloT TOMbKO
npn obHapyXeHWM K1 OueHKe MnpoBana HanpsXKeHWs, MepeHanpsKeHUs U NPepbiBaHUS HanpshkeHns Ansg knacca S
XapakTepucTUK npouecca U3MepeHust.

3 CpepgHekBagpaTuyeckoe 3HadeHne HanpshxkeHusi, obHOBNsieMoe Ans KaXagoro nepvoga, MoxeT ObiTb Hanps-
XeHuem «dasa - pasa» unum «dasa - HelTpanb».

3.25 obnacTb 3HavYeHun BnuswWmMx BennymH (range of influence quantities): MHoxecTBo 3Ha4eHun
BMNUSIOLLMX BEFTMYMH MPU M3MEHEHUN OTAENbHOW BMMAIOLLEN BENVYNHBI B YCTAHOBIEHHbIX Npeaenax.

3.26 onopHbIN kaHan (reference channel): OgnH 13 KaHaNoOB 3MepeHNs HaNPSXKEHNs1, BbIOpPaHHbLIV B Ka-
YeCTBE KOHTPOIMBLHOIO Npu MHOrogasHbIX U3MepeHusX.

3.27 ocraTto4Hoe HanpsikeHue (residual voltage) U es: MuHMManbsHoe 3HaveHne HanpskeHust Uy 1/2)
U U (1), 38PEMYCTPUPOBAHHOE BO BPEMS NPOBarna Ui NpepbiBaHNs HaNPskeHus.

MpwumeyaHmne— 3HayeHne 0CTaTOYHOrO HaNPSXXEHUS BbIPAXAKOT B BOMbTax, MPOLEHTax UN J0MNsaX BXOZHOrO
HanpsbkeHns Ugj,. Ans knacca A xapakTepucTyk npouecca n3MepeHmnst NpUMEHSIOT Uy (12), AN knacca S fonyckaeTcs
NPUMEHSATE Upps (1/2) WW Uy (1) (CM. 5.4.1).

3.28 ckonb3see onopHoe HanpsxeHne cpaBHeHuA (sliding reference voltage) U, : 3HayeHne Hanps-
XEHUS, yCpeOHEHHOoe 3a OnpeAerieHHbIN MHTepBan BpeMeHU, NPeALIECTBYIOWMNA NOSABNEHUIO MpoBana Hanpsi-
XeHWs, NnepeHanpsXeHns Nnm BuICTPOro USMEHEHNst HaNPSHKEHUS.

3.29 noporoBoe 3Ha4YeHue nepeHanpskeHus (swell threshold): 3HaueHne HanpspkeHns, ycTaHaBnvBae-
MOe AN ONpeferieHns Havana v KoHLa nepeHanpspkeHnst.

3.30 o6bepgmHeHne no BpemeHu (time aggregation): O6beanHeEHNE HECKOSBKMX NOCnefoBaTENbHbIX 3Ha-
YEeHWU KOHKpeTHOro nokasarens KO, namepeHHbIX Ha OAMHAKOBbLIX MHTEpBanax BpeMeHu, Ans nonyyYeHns 3Have-
HWs NokasaTens Npu 6onbLIeM HTEpPBarne BpeMEHMW.

B Hacmosiwuem cmaHO@apme 0Onsi 0603HavyeHuUs1 pe3yribmamog 06beOUHEHUST HECKOMbKUX rnocredosa-
merbHbiIX 3Ha4eHul rokadamens KO, uamepeHHbIX Ha 0OUHaK08bIX UHMepsasiax 8peMeHu, 8Mecmo mepMuHa
«cobupaHue» («aggregation») 8 coomeemcmeauu ¢ [4], npumeHeH mepMuH «06beOUHEHUE Y.

MpumedyaHune—B HacTosileM cTaHOapTe obbeanHeHne 3Ha4YeHul nokasaTenen KO npeacrtaeBnsetr coboi
X OObeaMHEHUE TOMNBbKO MO BPEMEHMW.

3.31 oTpuuaTenbHoOe OTKNOHeHue HanpskeHus (underdeviation): AGCONOTHOE 3HAYEHME PA3HOCTM MeXay
N3MEPEHHBIM N HOMUHATbHBLIM 3Ha4YEHWEM HAMPSPKEHWS B Crydae, Koraa M3MepeHHOe 3Ha4YeHNe MeHbLLE HOMU-
HarnbHOro 3Ha4YeHWs1.
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3.32 npoBan HanpsikeHus (voltage dip): BpemeHHOe yMeHbLUEeHNe HanpsbkeHUst B KOHKPETHOM TOYKe
3MNEeKTPUYECKON CUCTEMbI HUXKE MOPOroBOro 3HAYEHMS.

MpwuwmeyaHue — lNpepbiBaHMe HanpsXXeHNs ABNAeTCA 0cobbiM criydaem nposana HanpsxeHus. Otnvyne
NpepbIBaHNS HaMNpsbKeHWUst OT MpoBarna HanpshkeHns MOXEeT ObiTb YCTaHOBMEHO nocneaywein obpaboTkon pesyrb-
TaToB WU3MEPEHUN.

3.33 nepeHanpsikeHue (voltage swell): BpemeHHOe yBENMUYEHME HAaNPSPKEHWST B KOHKPETHOM TOYKE 3MEKT-
PUYECKON CUCTEMBI BbILLIE MOPOroBOro 3HAYEHUS.

3.34 HecummeTpumA HanpsikeHu (voltage unbalance): CocTosiHue cncTembl 3HeprocHabxeHus Tpexdgas-
HOro NepeMeHHOro Toka, B KOTOPOM CpefHeKBagpaTuieckmne 3Ha4eHns OCHOBHbIX COCTaBNALWNX Mexaydas-
HbIX HaNPsSXXeHWN nnu yribl casura das Mexxay OCHOBHbLIMM COCTaBMSAOLMMU  MEXAYPa3HbIX HaMPSHKEHUA He
paBHbl Mexay coboM.

MpnmevyaHuns

1 CteneHb HECMMMETPUN OObIYHO BbIpaXalT OTHOLLEHVMEM HanpskeHWn obpaTHOM u HyNeBoW nocneaoBaTenb-
HOCTEN K HanpshKeHWo MpPSMON MocneaoBaTernibHOCTU.

2 B HacTosWem cTaHgapTe HECUMMETPUS HAaNPSPKEHWI pacCMaTpMBaEeTCs MPUMEHUTENBHO TONbKO K Tpexdas-
HbIM CUCTEMaM 3HeprocHabXeHus.

3.35 ycmaHogueweecs1 OMK/IOHEeHUe HanpspkeHusi: Pa3Hocmb Mex0y cpedHekeadpamuyecKum
3Ha4YeHUEM HarpsKeHUsI OCHOBHOU Yacmombl 8 cucmeMe 351IeKMpPoCcHabXXeHuUs!, ornpedenieHHbIM Ha ycmaHos-
JIEHHOM UHMep8arsie 8peMeHU, U HOMUHAIbHbIM 3HaYeHUEeM HarpsiKeHUs.

3.36

eepudpukayus (verification): lNodmeepxdeHue nocpedcmeaom npedcmasrieHusi 06bLeKmMuBHbIX ceude-
meJibCme moeo, 4mo ycmaHo8/1eHHbIe mMpeboeaHusi ObifiuU 8bINOTHEHbI.
[FOCT P MCO 9000 — 2008, nyHkm 3.8.4]

lMpumeyaHue — B Hacmoswem cmaHOapme emMecmo mepMuHa «eepuchukayusi» 8 coomseemcemesuu ¢ [4]
npuMeHeH mMepPMUH «rnodmeepxxO0eHue 8binofHeHUs: mpebosaHulix.

3.37 uHhopmayuoHHbIe cuz2Hasnbl 8 asiekmpuyeckol cemu: CueHarbl, co3dasaeMbie 8 IeKmpu-
YyecKol cemu nocmaswukoMm unu nompebumernem srekmpuyeckol sHepauu, a makxe Opyaumu cybbekmamu
Xxo3siicmeeHHOU OesimeflbHOCMU, Kak pasusio, Ha He2apMOHUYECKUX Yacmomax, 05sl nepedadyu 0aHHbIX,
KoMaHO yripaerieHus, ornoseweHust um. 0.

4 OOLWwmMe NnonoxeHus

4.1 Knaccbl XxapakTepucTUK npouecca usmepeHui

HacTtoawwmin ctTaHgapT ycTaHaBnuBaeT And Kaxagoro umamepsiemoro nokasartensi KO Tpu knacca xapak-
TepucTuk npouecca nsamepernnss — A, S n B (ganee — knaccel A, S, B). [nsa kaxagoro knacca onpegenexbl
MeTOAbl UBMEPEHUI 1 COOTBETCTBYHOLLME TpeboBaHMsA K xapakTtepucTtrkam CU.

Knacc A

JaHHbIl KNacc NpUMeHSIIOT, ecnii HeoGXoANMO NPOBEAEHME TOUHBIX M3MEPEHUI, HAaNpUMep, NpY NpoBepKe
COOTBETCTBUSA CTaHAapTaMm, yCTaHaBNMBaoLLMM HopMbl K3, Npu BbINOSHEHUM YCMOBMIA JOrOBOPOB, Npegycmar-
PVIBaIOLLMX BO3MOXHOCTb PaspeLleHmsi CoPHbIX BOMPOCOB MyTeM U3MepeHuii U T. 4. Jllobble namepeHus nokasa-
Tens K3, npoBefeHHble ABYMs pasnuyHbiMu CM, cooTBeTCTBYIOLMMUM TpeboBaHNAM knacca A, OOMmKHbI Npu
N3MEPEHUM OOHUX M TEX Ke CUrHanNoB obecrneynBaThb Nnosy4YeHne BOCNPON3BOANMbIX Pe3ynbTaToB C YCTaHOB-
NEeHHON Ans AaHHOro NnokasaTens HeonpeaeneHHOCTbHO.

Knacc S

[aHHbIN Knacc NpUMEHSIIOT Npu npoBeaeHMn obcnenoBaHuii U oleHke KO ¢ ncnonb3oBaHuem cratumc-
TUYECKMX METO0B, B TOM YMUCNe NPU OrpaHUYEHHOW HOMEHKNAaType nokasartenen. XoTs MHTepBarbl BpeMeHU
namepeHuii nokasartenenn K3 ans knaccos S n A oanHakoBbl, TPeOOBaHUS K XapakTepucTukam npoLecca name-
pPEeHnNs Knacca S CHKEHBDI.

Knacc B

[aHHbIA Knacc ycTaHOBMEH NS Toro, YTobbl nsbexate npusHaHng CU MHOMMX CyLecTBYOLWUX TUMNOB
yCTapeBLUNMMN.

6
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MpumevyaHnune — Knacc B He pekomeHgoBaH AN BHOBb paspabaToiBaembix CU. B cnepytowem msgaHum
HacTosILero ctaHgapta knacc B MoxeT 6bITb MCKMOYEH.

O6nacTn 3Ha4YeHWI BNNAIOLLMX BENMYMH NPY ONpeaerneHn COOTBETCTBUSI KaKAOMy Kraccy ycTaHoBMe-
Hbl B 6.1. Knacc yctaHaBnuBaroT ¢ y4eToM NpuMeHeHns koHkpeTHoro CU.

MpumevaHuns

1 Usrotoeutens CY fomkeH ykasaTb BNUSIOLLME BENWYMHDI, HE YCTAHOBIIEHHbIE B HAacTOsLLEM CTaHAapTe, KOTo-
pble MOryT yxyawntb xapaktepuctukm CU. PekomeHgauum no atomy Bonpocy npusegeHsl B [1].

2 CW moxeT ObiTb M3roTOBNEHO ANS M3MepeHus Bcex nokasartenen K3, ykasaHHbIX B HacTosilLeM cTaHgapTte
(cmaHOapme, ycmaHasnugaouwem HopMbl KO 8 cucmemax anekmpocHabxeHusi pa3nuyHO20 Ha3Ha4YyeHus), Unn unx
4acTU W [OIMKHO NPeanodYTUTENbLHO COOTBETCTBOBATL OLHOMY M TOMY Xe Kaccy Mpu U3MEpPEeHUM pasnnyHbIX nokasa-
Tenewn.

3 MMpwu nsrotoenennn CU porkeH GbITb YCTAHOBMEH NepeveHb M3mepsieMblx nokasartener K3, knacchl xapakTe-
PUCTMK MpoLecca U3MepeHUs MO KaxkAoMy MokasaTenio, MHTepBanbl M3MEHEHWs BXOAHOro HanpsikeHus Ug, Ans
KaXkgoro knacca, a Takke Heobxoaumble TpeboBaHWs U gononHUTensHoe obopynoBaHue, obecneunBatoLLme cooTBET-
CTBME Knaccam npouecca U3MepeHUs (CUHXPOHW3auus, MNpUMEHeHWe u3MepuTenbHblX npeobpasosaTtenen, nepuo-
AVYHOCTb KanubpoBsku, Npefensl M3MEHeHus TemnepaTtypbl U T. A4.).

4 [Inga knaccoB NpuHATLI cnegyowmne obo3HaveHusa: A («advanced») — «MNOBbIWEHHOrO TUNay; S («survey») —
«ana HabnogeHui». Knacc B («basic») — «HavanbHbI» He pekomeHpooBaH Ans CUM HOBbIX TMMOB, Tak Kak MOXeT
ObITb UCKNIOYEH B CNeayoLLemM n3gaHum HacTosLLero craHgapTa.

4.2 OpraHusauus uaMmepeHumn

MamepeHre aneKTpuyeckor BENMUYUHBI MOXET MPOBOAUTBLCA MPU HENocpeaCcTBEHHOM nogkntoveHun CU
B TOYKE CETU, YTO, B OCHOBHOM, UMEET MECTO B HU3KOBOSbTHbIX ANEKTPUYECKNX CUCTEMAX, UITU C UCMONb30BaHM-
eM u3MepuTensHoro npeobpasoBarensi.

MonHasi amepuTenbHas Lenb NokasaHa Ha pucyHke 1.

M3ameputenbHble MameputenbHoe YcTponcTeo
npeobpasoBatenu YCTPOMNCTBO OLEHKM
OnekTpuyeckuii BxoaHon PesynbTar OueHka
BXOAHOM curHan, N3MepeHuns pesynbTata
curHan noanexatumn N3MepeHuns
N3MepeHnto

PucyHok 1 — TllonHas wnamepuTenoHasa uenb

CW, npegHasHaveHHOe Ang namepeHus nokasarenen KO, MmoxeT BknovaTh B ceb5 BCE aNeMEHThI, BXOAS-

LLMe B MOMHYI0 M3MepUTENbHYIO Lienb (CM. pUCYHOK 1), nnm nx yactb.
B HopmaTMBHOM YacTV HacTOsLLEro cTaHgapTa nsMeputernbsHbole npeobpasoBaTtenu 1 CBA3aHHbIE C HUMU

HeonpegeneHHOCTU N3MepPEeHUii He paccMaTpmBaloTCS.

OnwncaHve n xapakTepucTki usmMepuTernbHbIX TpeobpasoBaTtener NnpuBegeHsl B NpunoxeHun A, nogpas-
fen A.3.

4.3 U3mepsieMble 3NeKTPUYECKUEe BENIMYUHbI

M3amepeHus B cuctemax anekTpocHabxeHms ogHoasHoro n tpexdasHoro nepemMeHHOro Toka MoryT B 3a-
BMCMMOCTM OT 3aga4y MPOBOAMTLCH Mexay hasHbIMU MPOBOAAMU U HENTParbHbLIM MPOBOAOM («dasa-HenT-
panby»), Mexay dasHbiMn npoBodamMun («dasa-asar) unu mexay HerlTparnbsHbLIM NPOBOAOM U MPOBOAOM 3aLLMT-
HOro 3a3eMIneHus.

HacTtosawuin ctaHgapT He ycTaHaBnNmMBaeT NopsaoK Bblbopa aNeKTpUYecKmnxX BENUYMH, Noanexalumx nsme-
peHnaMm.

MeToabl U3amepeHuin, yCTaHOBIEHHbIE B HACTOSLLEM CTaHAapTe, NpeaycMaTpuBatoT NpoBedeHNe He3aBncu-
MbIX UIBMEPEHUN B KaXOOM KaHane, 3a UCKITYeHNEM U3MEPEHUIA HECUMMETPUM HaNPSXXEHWIA, KOTOpble NPOBO-
OSATCH TONbKO B TpexasHbIX CUCTEMaX 3NeKTPOCHAbXeHNS.

MrHoBeHHble MexayasHble 3Ha4YeHUS HaNPSPKEHUS MOTYT BbITb U3MEPEHbI HENOCPEACTBEHHO UMW NOJTy4Ye-
Hbl N3 MrHOBEHHbIX (pa3HbIX (hasa-HenTparns) 3HaYeHWI HanpPs>KeHUS.

M3mepeHns Toka MOryT NpoBOAUTHCS B KaXO0M NPOBOAE SMNEKTPUYECKON CeTU, BKINOYaA HEUTpanbHbIv
NpOBOA M MPOBOA 3aLUUTHOrO 3a3eMIeHuns.
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MpumeyaHnwne— B page cnydyaes LenecoobpasHO NPOBOAUTL OAHOBPEMEHHbIE U3MEPEHNS Toka W
HanpspkeHus 1 cBA3blBaTb pesynbTaTbl UIBMEPEHUI TOKa B O4HOM NPOBOAE C pesynbTaTaMu U3MEPEHUIN HanpshKkeHus
Mexgy 9TWM MPOBOAOM M OMOPHBLIM NPOBOAOM, Hanpumep, NPOBOAOM 3aALUMTHOrO 3a3eMNEHUs WU HEWTparbHbIM
npoBOAOM.

4.4 O6beguHeHue pe3yfibTaTOB U3MEPEHUI NO BPpEMEHU
MpumeHsOT cnegyoLwmin Nopsaok 06 beaAMHEHMS pe3yNbTaToB M3MEPEHU NokasaTtenet KO no BpemeHn.
Knacc A

B kauecTBe OCHOBHOIO MHTEpBasa BpeMeHN Npu n3mepeHusix nokasarenen KO, xapaktepuayoLmxcs cpea-
HekBagpaTUYECKUM 3HAYEHEM (OTHOCALLMXCS K HAMPSPKEHWIO, FAPMOHUKAM U MHTEPrapMOHKKaM, HECUMMETPUM
HanpPsPKEHWN, yCmaHo8UBLWEMYCS OMKIIOHEHUIO HarpsiKeHUs 8 cucmemMax anekmpocHabxeHus 50 y), [ormkeH
ObITb MPUHAT MHTepBan AnuTenbHocTbio 10 NepnodoB AN cucTeM aneKkTpocHabxeHus vactoton 50 My wnu
12 nepnogoB — Ansi CUCTEM 3NeKTPOoCcHabxeHus yactoton 60 Iy,

M3mepeHnss Ha OCHOBHbIX MHTepBanax BpemeHun 10/12 nepnogoB LOMKHBI CUHXPOHM3NPOBATLCS C
TEKYLMM BpEMEHEM MNpu Kaxaon 10-MMHYTHOW OTMETKE TEeKyLlero BpeMeHM BHYTpeHHux yacoB CU (cm.
PUCYHOK 2).

BHyTpeHHMe Yachbl

10-MUHYTHasa oTMeTKa
TeKyLlero BpeMeHu

10-MUHYTHbIN MHTepBan (x + 1)

10-MVHYTHBIV MHTEpBan (x) A A

A

10/12 nepvopos 10/12 nepvopos 10/12 nepuopos
[ ]

L]
Mepe- I
KpbiTue 1
|

10/12 nepvopos 10/12 nepuopos 10/12 nepvopos

11 12 13 14| 1 15| 2 I 3

A \

\j

WHTtepsan BpemeHn 150/180 nepuogos (n)

\ \ \

UuTepean Bpemexun 150/180 nepuogos (n + 1)

I MepekpbiTvie 2 l
I (150/180)

i, j, K — HOMepa OCHOBHbIX MHTEPBANOB BPEMEHN NPV U3MepeHusix nokasartenen K3

PucyHok 2 — CrHXpoHM3auust 06beAMHEeHHbIX MHTEpBAnoB Ans knacca A

HeonpeneneHHOCTb 3TOro N3aMepeHUst BKIKOYaOT B HeonpeaeneHHOCTb M3MePEHWs KaXkaoro nokasaTens
K3, ykasbiBaemyto B IPOTOKOME N3MEPEHUIA.

UsmepeHus nokasamenel KO, ycmaHoeneHHbix 8 FTOCT 13109, ekmoyas ycmaHo8UBLIEECS OMKIIOHEHUE
HarnpspKeHUsi, pasmMax USMeHEeHUSs HarnpsikeHUs, KoaghghulyueHm UCKaxeHUsi CuHycoudannbHOCmuU Kpueoul Harpsi-
JKEeHUS, KoaghgbuyueHm n-U 2apMOHUYEeCKOU cocmasnsowel HanpsiKeHUs, KoaghpuuyueHm HecuMMmempuu Ha-
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npsixeHuUd rno obpammHou nocriedogameribHOCMU, KO3(hUYUEHM HecuMMempuu HanpskKeHul rno Hyneeou rnoc-
nedosameribHOCMU; KO3¢hghuUUEHM 8pEMEHHO20 NEPeHanps»KeHUs nposodsim Ha OCHOBHOM UHMepsarie epe-
meHu usmepeHut 10 nepuodos.

PesynbTaTtbl UIaMepeHuWin Ha OCHOBHbLIX MHTEPBanax BpeMeHM 3aTeM 0O LEAMHSIIOT AN NONyYEeHUS 3HaYEHWUIA
nokasartenen K3 ans Tpex pasnuyHbIX yBeNMYEHHbIX MHTEPBANOB BpeMeHU (Aanee — obbeaNHEHHbIE UHTEepBa-
nbl):

3 ¢ (150 nepmoaoB ons cuctem anekTpocHabkeHus yactoton 50 My, mnn 180 nepnoaoB 4ns cMCTeEM YacTo-
Ton 60 Iu);

10 MnH;

2y,

MpumevaHuns

1 B psge cnyyaeB MoryT 6bITb NpMMEHeHb! Apyrne obbeanHeHHble nHTepBansl, Hanpuvep 1 MuH. Mpu nx ncnone-
30BaHMN MeTo 00beauHeHNs pe3ynbTaToB UBMEPEHUA AOIMKEH COOTBETCTBOBATbL YCTAHOBINEHHOMY B HACTOSALLEM CTaH-
Aapte. Hanpumep, metoq 06beanMHEHNUs pe3ynbTaToB N3MEPEHU Ha NHTepBane BpemeHn 1 M1H JomkeH ObiTb aHamno-
rmyeH MeTody obbeavHeHus Ha mHTepsane 10 MuH.

2 PexkomMeHaauumn nNo npuMeHeHnio 06 benHEHHbIX Pe3ynbTaToB N3MEPEHUA NpuBegeHbl B Npunoxennn B, noga-
pasgensl B.1, B.2.

Knacc S

OcCHOBHOW 1 06beaUHEHHbIE MHTepBarbl BpeMeHU OOMMKHbI BbiTb Takumum Xe, kak and knacca A. CuHxpo-
HM3aLMIO pe3ynbTaToB M3MepeHMUn Ha OCHOBHbIX MHTepBanax BpeMenn 10/12 neprogos C TEKYLLMM BpPEMEHEM
NPOBOAST B COOTBETCTBUM C pUCyHKamu 3 1 4.

Knacc B
Yucno v 4nutensHOCTM 06beaNHEHHBIX BPEMEHHBIX MHTEPBANOB YCTaHaBNMBaeT nsrotosutens CU.

4.5 Anroputm 06 begNHEeHNA pe3ynbTaToB U3MEPEHUN

4.5.1 TpeboBaHusa

3a 3HadeHue BennM4mMHbl Ha OObEAVUHEHHOM MHTEpBarne BpeMEHW NMPYHUMALOT 3HaYeHne, PaBHOE KOPHIO
KBaapaTtHOMY 13 cpe,u,Heaqu)MequeCKoro 3Ha4YeHuA KBaapaTtoB BXOAHbIX BENTUYNH.

MpumeyvyaHne — lNpn n3MepeHUsax [03bl PrvKepa NPUMEHSIOT MHOW anroputm obbeAnHeHUs pe3ynbTaToB
namepeHunn (cMm. FOCT P 51317.4.15).

4.5.2 O6beanHeHne Ha uHtepBane BpemeHu 150/180 nepuogos
Knacc A

3HayeHve Benn4yumHbl Ha o6beanHeHHOM uHTepBane Bpemenn 3 ¢ (150/180 neproaos) nony4yatoT o6beaun-
HeHneM NsaTHagUuaTV pesynbTaToB M3MEPEHWn Ha OCHOBHBIX MHTepBanax Bpemenu (10/12 neprnogos). INMponycku
Mexay nHtepeanamm spemenun 10/12 nepnogoB He 4OMyCKakTCs.

O6beanHeHHble nHTepBanbl BpemeHn 3 ¢ (150/180 neprMogoB) CUHXPOHU3MPYHOT C TEKYLLUM BPEMEHEM
npu kaxxgon 10-MUHYTHOW OTMETKE TeKyLLIero BpeMeHu, Kak nokasaHo Ha pUCYHKe 2.

B MoMeHT 10-M1HYTHOM OTMETKM TeKyLLLero BpeMeH HaunmHaeTcs HoBbl MHTepBan 150/180 nepuoaos u
BMeECTe C TeM 3aBepluaetcs npegplaywmii mHtepsan 150/180 nepronos. B pe3ynbTaTe BO3HWKAET NepekpbiThe
Mexay Asyms uHTepsanamu 150/180 nepronos (nepekpbiTne 2 Ha pUCYHKe 2).

Knacc S

3HayeHne BennumHbl Ha MHTepBane Bpemexun 150/180 neprogos nony4yatoT o6beanHEHMEM pPe3yrbTaToB
n3MepeHuii Ha OCHOBHbIX MHTepBanax BpeMeHu 10/12 nepnonos. CMHXpoHM3aLmsa npu kaxaon 10-MUHYTHOW
OTMETKE TEKYLLLEro BpEMEHN BO3MOXHA, HO He SIBNAeTCA 065A3aTenbHOM (CM. pucyHoK 3). ponyckn oTaenbHbIX
nHTepsanos 10/12 nepuogoB npu nsamepeHusax nokasatenert KO gonycTumbl Npu U3MEPEHUSX rapMOHUK, MHTep-
rapMOHUK, CUTHAmNOB B 3fIEKTPUYECKUX CETSIX U1 HECMMMETPUU. [1pn 3TOM B TeYEHME Kaxaoro 06 beanHEHHOro
nHTepaana 150/180 nepnogoB AOMKHbI ObITh MCNOMB30BaHbl HE MEHEE TPEX Pe3yrbTaToB M3MEPEHMUI Ha OCHOB-
HbIx nHTepsanax 10/12 nepuogos, npuyem kaxgble 50/60 nepnoaoB AoMmKeH BbITb MCNONB30BaH N0 MEHbLUEN
Mepe OAuH pesynbTaT m3mepeHun Ha nHtepsane 10/12 nepnogos (cMm. pucyHok 4). MNpu nsamepeHunsax apyrmx
nokasatenen KO s3HaueHne BennunHbl Ha 00begMHEHHOM nHTepBane BpemeHun 150/180 neprogoB nonyyarT
o0beguHEHNEM MATHAZLUATY pe3ynbTaToB U3MEpPEHWIA Ha nHTepBanax Bpemenn 10/12 nepronos, NonyyYeHHbIX
6e3 nponyckKoB.
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BHyTpeHHWe yachl

10-MnHYTHas oTMeTKa
TeKyLLero BpeMeHu

10-MUHYTHBIA MHTepBan (x + 1) g

é 10-MWUHYTHBI MHTepBan (X) A

J

10/12 nepvogos 10/12 nepuopos 10/12 nepvopgos

~
=
LB & I ___§o __§o __§N __§N __§N_

10/12 nepuopos 10/12 nepvogos 10/12 nepuopos

I
11 12 13 14 15 I 1

\) \J

WHTtepsan BpemeHn 150/180 nepuogos (n) v

WHTepBan BpemeHu
150/180 nepuogos (n + 1)

i, j, K — HOMEepa OCHOBHbIX MHTEPBANiOB BPEMEHW Mpu n3MepeHusix nokasatenen KO

PucyHok 3 — CuHxpoHu3aumsa obbeanHeHHbIX MHTEpBanoB Ans krnacca S: nsamepexue nokasatenen KO,
AN KOTOPbIX NPOMYCKW HeaonyCTUMbI

Knacc B
MeTog 06 beanHeHUs1 pe3ynbTaToB M3MEPEHUIA YyCTaHaABNMBAET uarotosmTens CU.
4.5.3 O6beanHeHne Ha MHTepBane BpemeHu 10 MuH

Knacc A

O6beaguHeHHOe 3HaYeHme BennUrHbl Ha UHTepBane BpeMeHn 10 MUH JOMKHO ObiTb CBSI3AHO C TEKYLUMM
BpeMeHeM (BKNto4YaTb METKY Tekyliero BpemeHu). MeTka BpeMeHu OofkHa yKkasbiBaTb BPEMsi OKOHYaHMS
10-MUHYTHOroO MHTepBara. 3HavyeHne BENMYMHLI Ha 00 beAUHEHHOM MHTEpBare BpemeHn 10 MuH nony4atoT obbe-
ONHEHMEM pe3yrbTaToB U3MEPEHUI Ha OCHOBHbIX MHTepBanax BpemeHn 10/12 nepuogos. MNponycku mexay
uHTepeanamu spemeHun 10/12 nepuogos He gonyckatotcs. Kaxabii 10-MUHYTHbIA MHTepBan Ha4YMHaeTcs B MO-
MeHT 10-MUHYTHOW OTMETKU TekyLLlero BpemMeHu. 10-MUHYTHblE OTMETKM TEKYLLLEro BpEMEHU UCMONb3YOTCS TakkKe
AN CUHXPOHM3aUMM OCHOBHbIX MHTepBanoB 10/12 nepuogos 1 obbeauHeHHbIX MHTepBanos 150/180 nepronos
(cMm. pucyHok 2).

lMocnenHuin ocHOBHOM WHTepBan (MHTepsarnbl) BpemeHu (10/12 nepuoaos), Bxoasimii B 10-MUHYTHbIN
00beaMHEHHbIV MHTepBan, ByaeT, kak npaBuno, nepekpbiBatb 10-MUHYTHYIO OTMETKY TeKyLLero BpemeHu. Jliobon
pe3ynbTaT U3MepeHuii Ha nepekpbiBatoLLemM nHTepBane BpemeHn 10/12 neproaos (CM. nepekpbiThe 1 Ha pUCYH-
Ke 2) BKINoYaoT B 00beAVHEHHbIN pe3ynbTaT Ans AaHHOro 10-MUHYTHOTO MHTEpBaria BpEMEHM.

Knacc S

Ons knacca S mMoxeT ObITb NPUMEHEH anropuTM O0ObEAVHEHUS] PE3yNbTaToB M3MEPEHUIN HA NHTepBane
BpemeHn 10 MUH, yCTaHOBMEHHbIN ANgA Knacca A.

HonyckaeTcs Takke NPUMMEHEHNE YMNPOLLIEHHOrO anropntMa obbeanHeHNs!, yKasaHHOrO HUXe.

HoBbili 10-MUHYTHBI 00 bEONHEHHbI MHTEPBAN OOJPKEH HaunHaTbesl nocre 10-MMHYTHOW OTMETKM TeKy-
Llero BpeMeHN B MOMEHT Hayana HOBOro OCHOBHOroO nHTepsana BpemeHn 10/12 neprogoB. CMHXpOHM3aUus
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10-MWHYTHBIX NHTEPBAroOB BPEMEHU U OCHOBHbLIX UHTepBanos BpemeHu 10/12 nepnooB ¢ TeKyLLMM BpeMeHeM
He TpebyeTcsa. [lonyckaeTca cBoboaHbIvi casur 10-MUHYTHOro 00 beAUHEHHOTO MHTEPBAra BPEMEHWN OTHOCUTENb-
HO TekyLLllero BpeMeHu BHyTpeHHNX Yacos CU.

OGbeguHEHHBIN pedynbTaT Ha uHTepBane Bpemenu 10 MUH JOSKEH BKITHOYATh METKY TEKYLLIErO BPEMEHW.
MeTka BpemeHU JomKHa yKkasblBaTb BpeMsi OKoHYaHus 10-MUHYTHOro nHTepBeana.

Mpu gaHHOM anropnTMe 06beaNHEHNS pe3ynbTaToB U3MEPEHMI NepekpbITUS ByayT OTCYyTCTBOBATb, Kak
NnokKasaHo Ha pucyHkax 3 n 4.

MpwnmMeyaHNe— 3HadyeHne 4acToTbl B CUCTEME 3NEKTPOCHAGKEHUS MOXKET ObITh BbILLE UMW HUXKE HOMWUHAIb-
HOro 3HayeHus. B npumepe, npeacTaBneHHOM Ha PUCYHKe 3, 3HaYeHUe YacToTbl HMXKE HOMUHANbLHOro U obbeanHeH-
Hbl nHTepBan 150/180 nepronos nepekpbiBatoT 10-MMHYTHYHO OTMETKY TeKyLlero BpemeHu. B npumepe, npegcraBneH-
HOM Ha PUCYHKe 4, 3Ha4yeHWe 4acTOTbl BbllLe HOMUHAMNbLHOIO, U UMEKT MECTO MNPOMNyckn namepeHuin. O6beaUHEHHBIN
uHtepsan 150/180 nepunofoB 3akaHumBaeTcs paHee 10-MUHYTHOM OTMETKU TEKYLLEro BPEeMEHM.

Knacc B
Anroputm 06beanMHEHWs1 pe3ynbTaToB U3MEPEHUIA yCTaHaBNMBaET narotosutesns CU.

4.5.4 O6beauHeHne Ha UHTepBarne BpeMeHn 2 4
Knacc A

3HayeHne BeENNUYNHbI Ha 00 bEANHEHHOM MHTEPBAre BPEMEHN 2 Y Nosy4atoT 00beamHeHem 12 pesyrnbra-
TOB M3MEpPEHUIA Ha 00beANHEHHbIX 10-MUHYTHBIX MHTEPBarax BpeMeHu. Mponycku mMexay MHTepBanammn Bpeme-
HU 2 4 UNN UX NEPEKPLITUS He gonyckarTes. Havana uHTepBanoB BpeMeHW 2 4 J4OSKHbI coBnaaaTh C YacoBbl-
MW OTMETKaMM YETHBIX YacoB TekyLlero BpemeHn CU.

Knacc S

[nsi knacca S NpUMEHSAT anroput™M 00beaUHEHUST pe3ynbTaToB M3MEPEHWIA, YCTAHOBMNEHHBIN ANs Knac-
ca A.

Knacc B
AnropuTm 06beauHEHVS pe3yrnbTaToB U3MEPEHWI yCcTaHaBNmMBaeT narotoutens CUL.

4.6 HeonpeneneHHOCTb U3MEPEHUSA TEKYLLErO BPEMEeHM

lpu usmepeHusix nokazamenel KO e cucmemax anekmpocHabxxeHusi yacmomodu 50 'y HeonpeaeneHx-
HOCTb U3MepeHus Tekyliero BpeMeHn CU onpenenstoT Mo OTHOLIEHUIO K BpeMeHn «HayuoHanbHoU wWKarb!
KoopduHuUposaHHo20 8pemeHU Poccutickol ®edepayuu UTC (SU)» (cm. 3.2).

Knacc A

HeonpeneneHHOCTb U3MEPEHUST TEKYLLLEr0o BPEMEHU He [OJPKHA MpeBbiwaTh + 20 MC Npu U3MEPEHUSIX
B cUCTeMax anekTpocHabxeHusa 4dactoton 50Ty n +£16,7 MC— B cucTemax aneKTpPocHabXeHus 4acToTomn
60 'L, He3aBMCMMO OT ANIMTENBHOCTN 00 bEANHEHHOIO MHTEPBAra BPEMEHM.

[aHHoe TpeboBaHue K U3MEPEHMIO TEKYLLIErO BpEMEHN MOXET ObITb BbINONIHEHO, HAMPUMEP, C NPUMEHEHN-
€M npoLeaypbl CUHXPOHU3aLUuK, Nepnoanveckm NpoOBOAUMON BO BPEMSI UBMEPEHUI, C NMOMOLLBIO NMPUEMHMKA
cuctem TIOHACC, GPS unu nytem npyema pagnocurHanoB TOYHOIO BPEMEHMW.

Ecnn cMHXpoHM3auus ¢ NOMOLLIbH BHELLHENO CUrHana HeBO3MOXHa, A0MYCTUMOE OTKITOHEHWNE TEKYLLLErO
BPEMEHMN OOMMKHO ObiTb MeHee 1 ¢ 3a 24 4, 0gHaKo OaHHOE AOMyLEeHNE He UCKIoYaeT BbINofHeHMs Tpebosa-
HUS K HeonpeaernieHHOCTU, YKa3aHHOro BblILLIE.

MpumeyaHue — [aHHoe TpeboBaHue ABMSETCA HEOOXOAUMBIM Afsi NONYyYeHUs oauHaKoBbIX 10- MUHYTHbIX
M [BYX4acoBbIX OObeAMHEHHbIX pe3ynbTaToB MpWU M3MEPEHWN OOHOTO U TOrO XXe BXOAHOro 3MeKTPUYEecKoro curHana
Asymsa CU, npumeHsiiowmummn MeToabl M3MepeHuin ¢ xapaktepuctukamu knacca A. [laHHoe TpeboBaHue Takke sBnseTcs
HeobxoanMbIM Mpu Mcnonb3oBaHun 6onee Yyem ogHoro CU no knaccy A, ycTaHaBnuBaeMbIX B pa3HbiX MECTax.

Knacc S
HeonpegeneHHOCTb M3MepeHUs TEKYLLLEr0 BPEMEHN He JOSKHa npeBbIwaTth + 5 c3a 24 u.
Knacc B

HeonpeaeneHHOCTb M3MepeHns TEKYLLEro BpeMeH 1 MeToA onpeaeneHns 06bednHEeHHbIX MHTEepBanos
(npu nx Hanu4yuu) yctaHaenueaeT nsrotosutens CU. M3zomosumens CU ycmaHasnugaem memod pacdyema
HeornpederieHHOCMU U3MepPeHUs1 MeKywea0 8peMeHU.
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4.7 KoHuenuusa MapKMpoBaHUA

Bo Bpems npoBana HanpspkeHus, NepeHanpsbkeHns NN NpepbIBaHNs HAaNPSXKEHUS anropyuTM, NpUMeHse-
MbIV PU M3MEpPEeHUN Opyrux nokasartenen KO (Hanpyumep, 4acToTbl), MOXET NMPMBECTU K HEOCTOBEPHOMY pe-
3ynbTaty. MapkMpoBaHue pe3ynbTaToB U3MEPEHUIA NOo3BoNSeT n3bexaTtb yyeTa eauHCTBEHHOro cobbiTus 6onee
YeM OfIMH pa3 Afis pas3nNMYHbIX NokasaTenen (Hanpumep, ydeta eaAMHCTBEHHOMO NpoBaria HanpsiXkeHWsi Kak OaHO-
BPEMEHHOr0 NpoBara HanpsKeHUs1 U OTKITOHEHMWS YacTOThl) U MoOKa3aTthb, YTO 0ObegMHEHHOE 3HAYEHUE MOXET
ObITb HEOOCTOBEPHLIM.

Mapk1poBaHmne NpoBOAAT TOMbKO NPY BO3AENCTBUM NPOBASIOB HaNpsXKeHWs1, NepeHanpsbkeHnn 1 npepbisa-
HUI HanpspkeHus. BoisBneHne NnpoBanoB Hanps>keHUs U nepeHanpsikeHnin 3aBUCUT OT MOPOroBbIX 3HAYEHUNA,
ycTaHoBreHHbIX B CU, okasbiBaloLmX BANSHUE Ha NPUHATUE PELLEHNS O TOM, Kakue OaHHble AOMKHbI MapKu-
poBaTbCsl.

MapkupoBaHWe BbINOMHSIKOT NPY NPOBEAEHUN U3MEPEHWI C XapaKTepuUCTUKaMm NpoLiecca M3MepeHUst Knac-
coB A 1 S nokasartenen K3, OTHOCALINXCA K YacToTe, 3HA4YEHUIO HanpskeHusl, 4o3e nmkepa, HECMMMETPUK
HanpPsPKEHUA, TAPMOHMKaM MU MHTEPrapMOHMKaM HanpshKEHWs1, HaNpPsXKEHNSIM CUTHANOB NepeaaYyn aHHbIX U Npu
N3MEPEHUSX OTPULATESNBHOIO Y MOMOXUTENBHOMO OTKITOHEHWS HanpPshKeHNs.

MapkuposaHue O0KHO 8bINOIHAMbLCS MPU posedeHuu U3MepeHuli ¢ xapakmepucmukamu rpoyecca
usmepeHus kiaccos A u S crnedyrowux nokazamenel K3, ycmarosneHHbix 8 FTOCT 13109: ycmaHosuswe-
20Cs1 OMKITOHEHUSI HarnpsiXeHUs, pasmaxa U3MeHeHUs HarnpsixeHus, 003bl chriukepa, KoaghguyueHma uckaxe-
Hus1 cuHycoudarnbHOCMU KpueoU HarnpsixeHus, KoaghghuyueHma n-U 2apMOHUYECKOU cocmaernsowel Hanpsixe-
HUs, KoaghghuyueHma HecuMMempuU HanpsikeHul no obpamHol nocrnedosamernibHOCMu, KoaghguuueHma He-
cuMMempuU HarnpskeHud ro Hyreeou rocriedogamesibHOCMU, Ko3ghghuyueHma 8peMeHHO20 repeHanpsiKeHusl.

Ecnu Bo BpeMsi KOHKPETHOIO MHTEpBasa BpeMeHU Kakoe-nmbo 13 3Ha4YeHWn MapkupyeTcsl, 00beauHEHHbIN
pes3ynbTaT U3MEePEHUIA, BKIOYAIOLLMI B ce0s1 3TO 3HaYeHMe, ToXe NOANEXUT MapkupoBaHuto. MapkupoBaHHoe
3Ha4YeHne AOIMKHO COXPaHATBLCA U BBOAMTLCS B MPOLECC 00beAMHEHMS pe3yrbTaToB N3MEPEHWI TaK XKe, Kak
W gpyrue 3HadyeHus. [o3ToMy ecrnv Bo BPEMsSI KOHKPETHOro MHTepBarna BPEMEHU Kakoe-rmbo u3 3HayYeHun
MapKupyeTcsl, TO BCe 00beAMHEHHble 3HadeHusl, BKovaLwme B cebsi MapknpoBaHHbIE 3HAYEHWUS], TaKKe
AOMKHbI MapKMPOBAaTLCH U COXPaHATHLCS.

M pnmedyaHne — MapKMpOBaHme OOJKHO BKNOYaTh cBeeHnA O fate n BpeMeHu. MapKVIpOBaHVIe cBungeTenb-
CTBYeT O Hanun4dum onpegeneHHbIX npo6neM npn BbINOJIHEHUN I/13MepeHI/IIZ. Ecrm B CTaHdapTax, YyCTaHaBnuBakoLnX
HOPMBbI KO, He un3noxeHsbl npasuna OUeHKNM MapKMpPOBaHHbIX OAaHHbIX, NOPAAOK WX MNPUMEHEeHUA YyCTaHaBnuBaeT
nonb3oBatens CU, 3asBuTenb MCObITAHWA WM UChbITaTeNbHas na6opaTop|/|$|.

5 Noka3aTenu KayecTBa INEKTPUYECKOMN IHEPrUUn

5.1 YactoTa
5.1.1 MeTon namepeHumn

Knacc A

3HaveHne 4acToTbl JOIMKHO BbiTb M3MEPEHO Ha KaxkaoM MHTepBane Bpemenun 10 c. Nockonbky YactoTa
NepeMeHHOro Toka MOXeT He paBHATbCA TouHO 50 unm 60 My B npegenax nHtepeana 10 ¢, Yncno nepruonos
MOXeT BbITb He LienbiM YucnoM. MiamepeHHas OCHOBHas 4YacToTa paBHa OTHOLLIEHWIO YMCTia LienbiX Nepuoaos,
noacymTaHHbIxX B 10-CEKyHAHbLIV HTEPBAn BPeMeHH, K obLLeri NPOAOIMKMTENBHOCTY Lenbix nepuoaos. Mepen
Ka)K[,OM OLIEHKOIN 4YaCTOTbl FapMOHMKN Y MIHTEPrapMOHMKU JOMKHbI ObITe 0criabneHsl ¢ TeM, YTO6bl MUHUMU3NPO-
BaTb BNINSIHNE MHOFOKPaTHbIX MEPECEYEHUI HY NS,

MHTepBanbl BpeMeHu nameperuii 10 ¢ He 4omKHbI NnepekpbiBaTbes. OTAenbHble Nepunoabl, KOTopble nepe-
KpbiBaloT 10-CEKyHOHbLIVM UHTepBan Tekywero BpeMeHu, He yunTbiBatoT. Kaxabin 10-cekyHaHbIN MHTepBan
OOMKEH HaumHaTbCs Ha abcontoTHom 10-CeKyHAHOW OTMETKEe TeKyLlero BpemeHn. HeonpegeneHHOCTb npu
YyCTaHOBKE TEKYyLLero BpemMeHn He JOrmKHa npeBbIwath + 20 MC Npu naMepeHunsix B cuctemax yactotor 50 My n
* 16,7 mc — B cucTemax yactoton 60 U.

JonyckaeTca npumeHeHne Apyrmx MeTOA0B Ans NOMyYeHUs SKBUBaNEHTHbLIX pe3ynbTaToB.

Knacc S

[MpuMeHsoT MeTod M3MepeHnin, yCTaHOBNEHHbIN ANns knacca A.
Knacc B

MeTog nsmepeHunin 4actoTbl ycTaHaBnuBaeT marotosutens CUL.
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5.1.2 HeonpeneneHHOCTb U3MEPEHUI U ANANA30H U3MEpPEHUN
Knacc A

HeonpeneneHHOCTb N3MepeHmnin B 06r1acTyi 3Ha4YEHWA BANSIIOLLMX BEMWYMH U NPU BbINOMHEHUN TPeGoBaHUA,
yCTaHoBMeHHbIX B 6.1, He gomkHa npesbiwaTth £ 0,01 'y, npy ananasoHax unamepenuii 42,5 —57,5/51 —69 'y,

Knacc S

HeonpegeneHHOCTb N3MepeHmnin B 06r1acTy 3Ha4YEHWN BANSIIOLLMX BEMWMYMH M NPU BbINOMHEHUN TPeOoBaHUI,
yCTaHOBNEHHbIX B 6.1, He gorkHa npesbiwaTe +0,05 'y npu gnanasoHax uamepenun 42,5 —57,5/51 — 69 I'u.

KnaccB

HeonpegeneHHoCTb U3MEpPeHUi Npyu  grManasoHax mamepexun 42,5 — 57,5/51— 69 'y, yctaHaBnueaet
narotosutenb CU. Mszomosumernb CU ycmaHasnueaem memod pacyema HeornpeodesieHHOCMU U3MePEeHUU.
5.1.3 OueHka pe3ynbTaToOB U3MepeHun

Knacc A
Mpu n3smepeHnn YacToTbl UCMONBL3YIOT ONOPHbIN KaHarn.

MpumevyaHune — UsrotoBntens CU gomKkeH yCTaHOBUTb XapakTEPUCTUKM NpoLiecca N3MepeHnNst YacToTbl Mpu
noTepe curHana B OMOPHOM KaHare.

Knacc S
Tak xe, kak gns knacca A.
KnaccB

UsrotoBuTens CU gomkeH ykasaTb NpoLecc, UCMOMNb3yeMblii AN U3MEepPEeHUin HacToThbl.
5.1.4 O6begnHeHVe pe3ynbTaToB U3MepPeHun
O6beanHeHne pe3ynbTaToB U3MEPEHUIA HE MPUMEHSIIOT.

MpumeuyaHUue — B kadecmee rnokaszamerss K3 aOI'IyCKaemCFI rnpumeHeHUe OMKIIOHeHUsA 4acmombl om
HOMUHal/IbHO20 3Ha4YeHUus.

5.2 3Ha4yeHue HanpsikeHUs
5.2.1 MeTop nsmepeHui

Knacc A

[MpoBOAAT n3MepeHUs cpegHeKBagpaTUYecKoro 3Ha4YeHUs HarnpsXXeHus Ha OCHOBHOM MHTepBare Bpeme-
HW n3amepenus (10 neprModoB Ansi cucteM anekTpocHabxeHnsa yactoTor 50 'y, unn 12 neprnogoB — AN cUcTem
yactoTor 60 'u). MHTepsanbl Bpemenn 10/12 nepnogoB AoMmkHbI cnegosath Apyr 3a ApyroMm. [epekpbiTre co
CMeXHbIMU MHTepBanamu 10/12 neprMogoB He JOMYyCKAEeTCs, 3a UCKITOYEHNEM BO3MOXXHOMO MEPEKPLITUS, MOKa-
3aHHOro Ha pucyHke 2 (cMm. «lepekpbiTue 1»).

MpnmevyaHuns

1 ﬂaHHbIVI MeTOo NPUMEHAIOT TONTbKO AN1A KBa3NCTaUuMOHAPHbIX 3JTEKTPUYECKUX CUTHarioB 1 HE UCNOJb3YKT Npu
OGHapy)KeHVIVI N n3aMepeHnn napameTpoB TaKnxX ABMNEHNIN yxXyaweHuna KS, KaK npoBalbl HanpaXeHud, nepeHanpsaxe-
HUA U nNpepbiBaHUA Hanps>XeHuda, a TakkKe nepexogHble npoueccChl.

2 CpepgHekBagpaTM4eckoe 3Ha4YeHUe HanpsPkeHWsl BKITOYaeT B cebs rapMOHUKK, MHTEPrapMOHUKK, HopMauu-
OHHbl€ CUTHarbl B 3NTIEKTPUYECKUX CEeTAX U T. AO.

Knacc S
Tak ke, kKak gns knacca A.
Knacc B

MpoBOAAT U3MepeHUs cpeaHekBaapaTUYECKOro 3HaYeHNs HaNPsHKeHUa Ha WHTepBane BpeMeHu M3me-
PEHWI, yCTaHOBMEHHOM wusrotoButenem CU.
5.2.2 HeonpepneneHHOCTb U3MepPEeHU U AnanasoH U3amepeHun

Knacc A

HeonpegeneHHOCTb M3MepeHui B 06nacTu 3Ha4YeHWI BANSIOLLMX BENWYUH U NPY BbINONHEHUN TpeboBa-
HWI, ycTaHOBMNEHHbIX B 6.1, He fomkHa npesbiwaTth * 0,1 % Uy, B ananasoHe nameperuin 10 % — 150 % U,;,.

Knacc S

HeonpegeneHHOCTb n3amepeHunin B 06racTy 3Ha4YeHNin BANSIIOLLMX BEMWYMH U NPU BbINOMHEHUN TpeboBaHui,
yCTaHOBMEHHbIX B 6.1, He gormkHa npesbiwatb £ 0,5 % Uy, B gnanasoHe uameperHmin 20 % — 120 % Uy,
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KnaccB

HeonpeneneHHOCTL U3MepeHuin B 06nacTy 3HaYEHWIA BIUSAOLNX BEMNUYNH U MPU BbINOMHEHUN TpeboBa-
HWIA, YCTaHOBIEHHbIX B 6.1, foMmKeH ycTaHoBUTL uarotoButens CA. MNpn aTom HeonpeaeneHHOCTb N3MepeHuia
He JormkHa npesblwaTtb £ 1 % Uy, B AnanasoHe M3MepeHuin, ycTaHoBneHHOM uarotosutenem CU. Mzeomosu-
menb CU ycmaHaenueaem memod pacdema HeorpedereHHocmu uamepeHud.

5.2.3 OueHka pe3ynbTaToOB U3MEepPeHUn

TpeboBaHus He ycTaHaBNMBALOT.

5.2.4 O6begMHeHNe pe3ynbTaToB U3MEPEHUN

O6benmnHeHne pe3ynbTaToB M3MEPEHWI NPOBOAAT B COOTBETCTBUN C4.4 1 4.5.

5.3 fo3a donukepa

5.3.1 MeToa namepeHuii

Knacc A

M3amepeHuns npoBogaT B cootTBeTCcTBUM COCT P 51317.4.15.

Knacc S

NamepeHus nposoaaT B cootBetctBun ¢ FOCT P 51317.4.15.

Knacc B

TDGGOBaHI/Iﬂ He yCTaHaBnMBaloT.

MpumedyaHwune— NamepeHns B cootBeTcTBUN C [OCT P 51317.4.15 OTHOCATCA K  HWU3KOBOMbTHbLIM
anekTpuyeckum cetam  HanpsbkeHmem 230 B yactoton 50 'y, B HacToswee Bpemsi paccMaTpuBaeTcs BO3MOXHOCTb
npumeHeHns yctaHoeneHHoro B FOCT P 51317.4.15 meToga usmepenus dnukepa K ApYruM  HanpsKeHUsiMm.

5.3.2 HeonpeneneHHOCTb U3MepPEHU U Anana3oH U3MepeHui
Knacc A

B cootBetctBUM ¢ FTOCT P 51317.4.15. B obnactv 3Ha4yeHUii BAUSIOLLMX BENUYMH U MPU BbINOMHEHUN
TpeboBaHWii, yCTaHOBMNEHHbLIX B 6.1, TpeboBaHMsA Kk HeonpeneneHHocTn namepenuii no FTOCT P 51317.4.15
AOMKHbI ObITb BbIMOMHEHbI B Anana3oHe n3MepeHuii kpaTkoBpeMeHHon fo3bl dnvkepa Pg; ot 0,2 go 10.

Knacc S

Cm. TOCT P 51317.4.15. B obnactm 3HA4YeHUn BNUAKWMX BEMWYMH U MNPU  BbINOSTHEHUN
TpeboBaHuWii, yCTaHOBMEHHbIX B 6.1, CHWXEHHble B ABa pa3a TpeboBaHWs K HeonpeaeneHHOCTU U3MepeHUin
noOCTP51317.4.15 nomkHbl ObITb BbINONHEHLI B AMana3oHe U3MEPEHUId KpaTKOBPEMEHHONM O03bl dorinkepa
P o1 0,4 no 4.

Knacc B

TpeboBaHus He yCTaHaBNMBaLOT.

5.3.3 OueHKka pe3ynbTaToB U3MepeHU#
Knacc A

B cootBetctBUM ¢ FTOCT P 51317.4.15. OkoH4yaHns 10-MUHYTHbIX 06 beANHEHHbBIX MHTEPBAroB BpEMEHU
npu U3MepeHnax KpaTKOBpeMeHHOM J03bl hrikepa Py AOMKHbLI cooTBeTCTBOBaTb 10-MUHYTHBLIM OTMETKaMm
TekyLlero BpemeHn CU. PesynbTaTbl uamepeHuin Ha 10-MUHYTHBIX MHTEPBanax OOJSPKHbI BKIIOYaTb METKY TEKy-
Lero BpeMeHu. Npv BO3AeNCTBUN NPOBANIOB HAMPSXEHNS, NepeHanps>KeHWn N NpepbiBaHWUIA HaMPSHKeHNs: 3Ha-
YeHUs1 KpaTKoBPEeMEHHOM A03bl dhrvkepa Py n anutenbHow Aosbl dnukepa Py (cm. FTOCT P 51317.4.15)
OOIMKHbI ObITb MAPKUPOBaHbI.

Knacc S

Tak e, kak gnsa knacca A.

Knacc B

TpeboBaHMs B HACTOSALLEM CTaHAapTe He YCTaHOBIEHbI.

5.3.4 Ob6beauHeHue pe3ynbTaToB U3MEPEHUN

Knacc A

Ob6beauHeHVe pe3ynbTaToB U3MepeHnn NpoBoaaT B cooteeTcTBun ¢ FOCT P 51317.4.15. Ana P, o6beau-
HeHne NPOBOASAT Ha MHTepBane BpemeHn 24 (cm. 4.5.4).
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Knacc S
Tak xe, kak anga knacca A.
KnaccB

TpeboBaHws He yCTaHaBNMBAIOT.
5.4 MpoBanbl HaNPSAXeHUs U NepeHanpsXKeHNsA
5.4.1 MeTtoa u3mepeHumn

Knacc A

M3mepeHne NpoBanoB HanpsbkeHUs U NnepeHanpsiXeHun cnegyeT NPoBOAUTbL HA OCHOBE U3MEPEHUI B
Ka)kOM KaHare CpefHeKBaapaTU4EeCKUX 3HAYEHWUI HanpsbkeHWsl, OOHOBISIEMbIX A1 KaXa40ro nonynepuoaa,
Urms (172) (cM. 3.23). [inuTenbHOCTL Nepuoaa [orKHa ONpeaensTbCs 3Ha4YeHneM YacToTbl U3MEePsieMoro curHarna.
B kayecTBe 3HayeHMs YacTOTbl cnegyeTt NPUHMMAaTh NOCNEAHWUI HEMAPKMPOBaHHbIN pe3ynbTaT U3MEpPEHUI
YacToTbl B CUCTEME 3HEpProcHabxeHus (cm. 4.7 n5.1) nnn pesynbTaT, NOSly4YEeHHbIA UHBIM METOOOM, COOTBET-
CTBYIOLUM TpeboBaHMAM K HEONPEAENEHHOCTN U3MEPEHNI MO 6.2,

MpumevyaHne — Cpe,EI,HEKBa}J,paTVIHECKOE 3Ha4YeHne HanpsaxeHua Urms (112) BKIOYaeT B cebs rapMoOHUKN,
WHTEPrapMOHUKN, MHAPOPMALMOHHbIE CUrHAsbl B 3NEKTPUYECKUX CETAX U T. 4.

Knacc S

M3mepeHune npoBanoB HanpskeHWs n nepeHanpskeHui cnegyet nNpoBOAWMTL HA OCHOBE WU3MEPEHUN B
KaXXAOM KaHane cpefHeKBagpaTU4eCckux 3Ha4YeHU HanpspkeHWsi, 0BHOBSEMbIX AN KaXxaoro nonynepuoaa,
Urms (112) (M. 3.23) nnbo Ha OCHOBE U3MepeHWii B KaXXOOM kaHare CpefHeKBaapaTUYeckux 3HaueHuid Hanpsxe-
HUS, OBHOBNAEMbIX ANS Kaxgoro nepuoaa, Uy (1) (cM. 3.24). MNpoBoaumble M3MepeHus ycTaHasnmsaet
nsrotosutens CA.

MpwnmedaHune— CpeaHekagpatnyeckoe 3HayeHue HanpskeHUst Upyg (1) BKIKOYAET B CEOS rapMOHMKM,
WHTEPrapMOHUKN, MHDOPMAaLMOHHbIE CUrHanbl B 3NEKTPUYECKUNX CeTAX U T. A.

Knacc B

N3rotoButens CU gomkeH yCTaHOBUTb METOA M3MEPEHUIn CpedHeKBaapaTUYeckux 3HavyeHun Hanps-
XeHus.

5.4.2 ObHapyxeHue u oLeHKa NnpoBasia HanpsXXeHus

5.4.2.1 OBHapyxeHne npoBana HanpsXXeHns

[MoporoBoe 3HauyeHWe NpoBana HanpsKeHnst yCTaHaBNMBaloT B MPOLEHTaX OT 3HaYeHMs BXOOHOro Hanpsi-
xeHus Uy, nnu 3HayYeHns CKOMb3SLWEro ONOPHOro HanpsbkeHns cpaBHenuns U, (cMm. 5.4.4). Msrotosutens CU
AOIKEH yKka3aTb UCMOoSb3yeMoe NoporoBoe HanpsKeHue.

MpwunmedyaHune— Ckonb3siiee oNopHoe HanpsxeHne cpaBHeHUs Ug, 0GbIYHO HE UCMOMb3YIOT B HU3KOBOMbTHbBIX
cuctemax anekTpocHabxenus (cm. [ 5 ]).

[Mpu oBHapyxeHUM NPoBaNoB HANPSPKEHUSA CHUTAIOT, YTO:

- B 0gHO(a3HbIX CUCTEMAX ANEKTPOCHAOXKEHUS MPOBan HanpsXeHusl HauMHaeTcs, Korga 3HaveHuve
U,,s MagaetT Hwxe MnNoporoBOro 3HayeHus npoBana HanpskeHus, U 3akaH4yMBaeTcs, Korga 3HadeHue
U,ms PaBHO UM NpeBbILLAET NOPOroBOe 3Ha4YeHne nposarna Hanpskenusa nmoc 2 % Uy,

- B TpexdasHblX CUCTEMaX 3NEKTPOCHAOXKEHUS NPOBar HanpsPKeHUs HaYUNHaeTcs, korga 3Hadvexve U,
B 0QHOM unu 6onee Yncne KaHanoB NagaeT HKe MOPOroBOro 3Ha4YeHNs NpoBara HanpsKeHs, 1 3akaH4YMBaeT-
cA, korga 3HaveHue U,,,; paBHO uUnv npesbILLaeT MOPOroBoe 3HaveHve nposana Hanpsbkenns ninoc 2 % Uy, BO
BCEX KaHanax, B KOTOPbIX MPOBOAAT M3MEPEHWS.

Moporoeoe 3Ha4YeHWe NpoBara HanpsKeHns onpeaenstoT Cy4eToM YCROBUIA USMEPEHUIA.

5.4.2.2 OueHka npoBana HanpskeHns

[MpoBan HanpsPKeHMS XapaKkTepu3yloT OCTaTOYHbIM HanpshkeHnem U, unu rmybumHON npoBana Hanpsike-
HWSA 1 ANUTENbHOCTBLIO NpoBana. B kayecTse 0CTaToO4HOro HanpsXXeHUs IPUHUMAlOT HanMeHbLUee 3HadeHne U,
n3MepeHHoe B NoboM KaHane BO BpeMs nposana HanpsxeHus. MNog rmybuHor npoBana Hanps»KeHUs NoHMMmaroT
pasHOCTb MexXay ONopHbIM HanpsbkeHnem (Ugy, unn Ug) n octatodHbiM HanpsbkeHneM U,q, BbIPaXXEHHYI0 B
MpOoLEeHTax OMOPHOro HaMpPsKeHWs. 3a ANMUTENbHOCTL MPOBaria HanpPsXXeHWs NPUHUMAatOT MHTepBar BpeMeHU Mexay
Ha4yanoMm 1 oKOHYaHWeM NpoBaria HanpPsHKEHUS.
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MpnmedvaHns

1 MNpw onpeaeneHun A4nUTENLHOCTY NMpoBana HanpskKeHus B TpexdasHbIX CUCTEMaXxX AMeKTPOCHabXeHsa Havano
nposarna HarnpsxeHus MoxeT ObiTb 3adhMKCMPOBaHO B OOHOM KaHarne, a OKOH4YaHne — B OpYyrom.

2 ®opma npoBarnoB HanpsxeHus Heobsi3aTenbHO sIBNSiIETCS NpsiMOYyronbHoW. Kak cnepcrteue, namepsiemas onu-
TENbHOCTb KOHKPETHOrO MpoBarna HanpshKeHWs 3aBMCUT OT BbIGPAHHOro MOPOroBOro 3HaAYeHWs NpoBana HanpsKeHUs.
dopmy npoBana HanpskeHUs MOXHO OLIEHWUTb, UCMOMb3ys HECKOMbKO MOPOroBbIX 3HAYEHWUA, YCTAHOBMEHHLIX B Npeae-
nax obnactu noOporoBbIX 3HAYEHMI NpoBana v NpepbiBaHUs HaNpPsXKEHUsI.

3 MNoporoBble 3HayYeHMs NpoBara HanpsXxeHnsa obbl4HO ycTaHaBnmBaroT B npegenax 85 % — 90 % BbiOpaHHOro
OMOPHOrO HanpPsPKEHUST NPU MOUCKE HEUCMPABHOCTEN UMK NPOBEAEHUN CTAaTUCTUYECKUX UCCNEAOBaAHUIA U 8 mpedesnax
00 70 % oropHO20 HarnpsKeHUs npu rnposedeHuU UsMepeHuli 8 cCOOmeemcmeuu ¢ ycrosusmMu 002080p08.

4 3Ha4veHVe OCTaTOYHOrO HanpsKEHUS 4YacTo ABMAETCA NOMe3HbIM AN noTpebuTener aNeKTpu4ecKon aHeprm m
MoxeT 6bITb 6onee npeanoYTUTENbHBIM, YeM rnybuHa npoBana, Tak Kak No3BoNnsgeT oueHUTb B6M30CTb HaNPSHKEHUS K
Hynto. B To e Bpemsi rmyGuHa npoBana HanpskeHWst YacTo ABMAETCS NOSIe3HONM ANs NOCTaBLUUKOB 3NEKTPUYECKON
3Heprumn, ocobeHHO NPUMEHMNTENBHO K BbICOKOBOMbTHBIM CUCTEMAaM 3NIEKTPOCHABXKEHWS Uin B Cryvasx, Korga ucnonb3ay-
€TCS CKOfb3silllee OMOPHOE  HarnpshkeHWe CPaBHEHWS.

5 Bo Bpems npoBana HanpsKeHusi MoXeT BO3HUKaTb (asoBbIvi cABUT (CM. npunoxeHune A, nyHKT A.7.5).

6 CnepyeT dukcrpoBaTb AaTy v BpeMsi nepexoia MopOroBoro 3Ha4YeHusl.

5.4.3 ObHapyxeHue u oL,eHKa NnepeHanpsXXxeHus

5.4.3.1 OBHapyxeHve nepeHanpsxeHus

MoporoBoe 3Ha4eHWe NepeHanpPsHKEHNs yCTaHaBNMBAIOT B MPOLIEHTaX OT 3HaYEHUS BXOOHOMO HaNPshKeHUs
Ui, NN 3HAYEHMS CKOMb3SALLEro ONOPHOro HanpsixeHus cpasHenusa Ug, (cMm. 5.4.4). N3rotosuTtens CU gomxkeH
yKasaTb UCMOMb3yeMOoe MOPOroBoe HanpsiXeHne.

MpumeyaHune— Ckonb3siLee onopHoe HanpsikeHne cpaBHeHust Ug, 0BbIYHO He MCMOMb3YHT B HU3KOBOIb-
THbIX cUCTEMax 3rekTpocHabxeHus (cm. [5]).

Mpy oBHapyXeHn NepeHanpsPKEHNsS CHATALOT, YTO:

- B OAHOYa3HbIX CUCTEMAX SEKTPOCHABXEHNSA NnepeHanpspkeHne HaumMHaeTes, koraa 3HadeHve U, BO3-
pacTaeT BbiLLE NOPOroBOro 3Ha4YeHWs NepeHanpskeHus, 1 3akaH4YnMBaeTcs, korga 3HadveHue U, paBHO unu
HWXe NMOopOoroBoro 3HavYeHus nepeHanpsxeHns MUHyc 2 % U g,;

- B TpexdasHbIx cuctemax aneKkTpocHabXeHns nepeHanpsikeHne HauuHaetcs, korga 3Hadvenuve U,
B OZHOM MIn Bonee Yncne KaHanoB BO3pacTaeT BbiLLE MOPOroBOro 3Ha4EHUs NepeHanpsKeHusl, 1 3akaH4mBa-
eTcs, koraa 3HadeHue U,,; paBHO UNN HbKe NOPOroBOro 3HaveHns nepeHanpskeHns mmHyc 2 % Ug;, Bo BCcex
KaHarnax, B KOTOPbIX NPOBOAAT U3MEPEHNS.

[Noporoeoe 3HavYeHWe nepeHanpsXXeHNa onpeaensatoT ¢ y4eTOM YCroBuUi USMEPEHUIA.

5.4.3.2 OueHka nepeHanpsbkeHns

[MNepeHanpsxkeHne xapakTepusyoT MakCcumarnbHbIM 3Ha4YeHNEM HanpshKeHUst NPY NepeHanpskeHnn 1 Anu-
TENbHOCTLIO NMepeHanpsbkeHus. B kayecTBe MakcumanbHOro 3Ha4eHUs NepeHanpshkeHUs NpUHUMaloT Hanbonb-
Lwee 3HayeHue U, s, amepeHHoe B niobom kaHarne Bo Bpemsi Bbibpoca. 3a AnvTenbHOCTb BbIbpoca HanpsXXeHns
NPUHUMAIOT MHTEPBAar BPEMEHW MEXOY HavarioM 1 OKOHYaHeM BbIBpOCca HaNpPsPKEHWS.

MpunmevyaHuns

1 Mpu onpegeneHun ANUTENbHOCTU NEepeHanpsikeHns B TpexdasHbiX CUCTeMax 3neKTPoCcHabXeHWs Havano
nepeHanpsikeHns MoxeT ObiTb 3adhMKCMPOBaHO B OAHOM KaHare, a OKOHYaHue — B ApYroMm.

2 dopma nepeHanpsikeHus HeobssaTenbHO ABMsETCA npsAMoyronbHon. Kak cnegcreve, wamepsiemas AnuTenb-
HOCTb KOHKPETHOro nepeHanpsiXeHWs 3aBUCUT OT BbIODPaHHOIO MOPOroBOr0 3HAYEHUs MepeHanpPsHKEHUS.

3 TloporoBble 3HayeHWs nepeHanpsbkeHusi obblyHO ycTaHasnueatoT 6onee 110 % Ugjp.

4 Bo Bpems nepeHanpshkeHus MOXET BO3HUKaTb (ha30BbIli COBW.

5 Cnepyet dwukcnpoBaTb gaty v BpeMs nepexofga NoporoBOro 3HavyeHus.

5.4.4 BbluncneHue CKonb3siLero onopHoro HanpsXKeHUsi cpaBHEHUs!

lMprvMeHeHWe CKOmMb3ALLEro ONOPHOIO HaNPSXKEHWs CPaBHEHWUS MPW YCTAHOBIEHUM MOPOroBbIX 3HAYEHWN
npoBarna HanpsPKeHNs 1 NepeHanpskeHWs paccMaTpuBaloT B Ka4ecTBe AOMNOMHUTENbHOro crnocoba ycTtaHoBne-
HMS NOPOrOBbIX 3HAYEHWI, He aBnswoLeroca obsasatenbHbiM. Ecnv npyu oBHapyeHus npoBarioB Hamnpsixe-
HUSA Y NepeHanpsXeHnin UCMOoMb3YHOT CKOMb3sLLEee ONOPHOE HaMpPsPKEHNE CPaBHEHUS, TO AOIMKHO ObITb BbIYKC-
NEHO ero 3HayYeHmne, COOTBETCTBYIOLLEE NMPUMEHEHMIO (bunbTpa NEPBOro nopsaka C NOCTOAHHON BpeMeHU 1 MUH.
3HaueHwe Uy, paccumTbiBatoT no hopmyre

Usr(n) =0,9967 - Usr(n—1) +0,0033 - U(10/12) rms»
rae Usy,) — NpuMeHsieMoe 3Ha4YeHNE CKOMb3SILLEero ONopHOro HaMpsiKeHUsi CPaBHEHUS;
Usr(n—1y — NpedblayLiee 3Ha4eHne CKOIb3SILLEro ONopHOro HaNPsXKeHWs CpaBHEHMS;
U(1012) rms — NOCNEOHUIA pe3ynbTaT U3MepeHuii CpeAHEeKBaapaTUYECKoro 3Ha4eHNst HanpsKeHNst Ha OCHOBHOM
nHTepBane spemenu 10/12 nepuoaos.
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HavanbHoe 3Ha4yeHne CKOMNb3SILLEro ONMOPHOIO HAMPSXXEHWS CPaBHEHUSA YCTaHaBNMBAKOT PaBHbIM BXOOHOMY
HanpsbkeHnto. CKonb3asiLLiee ONOpHOe HanpsikeHne cpaBHeEHMS 0GHOBNAT Yepes kaxable 10/12 nepmnogos. Ecnu
nocrnegHuin pesynbtat U3MEpPEeHUn cpefHEeKBaApaTUYECKOro 3HAYEHNS HanpsKeHUsl Ha MHTepBare BpeMeHn
10/12 nepnooB MapKMpYHT, TO CKOMNb3sLLEE ONOPHOE HAaMNPsXKeHWE CPaBHEHNSI He OBHOBNSIOT U UCNOMb3YIOT
€ro npeablayliee 3HayeHme.

5.4.5 HeonpeneneHHOCTb U3MepeHUi U AnanasoH U3amepeHun

5.4.5.1 HeonpeneneHHOCTb M3MepPeHUI 3HAYEHUSA OCTATOUYHOIO HAMPSPKEHNST U MAKCUMarbHOro 3Ha4YeHUs
nepeHanpshkeHms

Knacc A

HeonpeneneHHocTb namepeHuin AU He pgomkHa npesbiwatb + 0,2 % Uy,
Knacc S

HeonpepeneHHocTb nameperun AU He gormkHa npesbiwatb =1 % Uy,
Knacc B

HeonpepeneHHOCTb M3MepeHuii ycTaHaBnmeaeT mnarotosutens CU. MNpu aTom HeonpeneneHHOCTb n3me-
peHuii He gorxHa npesblwaTtb + 2,0 % U,;,. M3zomosumens CU ycmaHaenusaem memod pacdyema Heornpede-
JNieHHocmu u3mepeHud.

5.4.5.2 HeonpeaeneHHOCTb M3MepeHU ANNTENBHOCTM NpoBasia HanpsKeHUsa 1 nepeHanps»keHns

Knacc A

HeonpeneneHHOCTb U3MepeHuin ANMTENbHOCTU MPOoBarna HanpsbkeHWs U nepeHanpsbkeHns paBHa cyMmmap-
HOW HeonpeaeneHHOCTU U3MEPEHMIA BPEMEHM Havana npoBana HanpsbkeHUs 1 nepeHanpsixeHus (nonosuHa
nepuoaa) U UsMepeHuUin BpeMeHU OKOHYaHMWs MpoBana HarnpsbkeHusl M nepeHanpsikeHust (NornosuHa nepruoaa).

Knacc S

Mpy Mcnonb3oBaHNUM 3HAUEHWIN Uy (1) HEOMPEAENIEHHOCTb U3MEPEHNIA ANUTENLHOCTU NpoBarna Hanpse-
HYS 1 NepeHanpsiXeHns paBHa CyMMapHOW HeonpeaeneHHoCTM M3MePeHnii BpeMeHn Havana nposana Hamps-
XEHWA 1 nepeHanpsixeHns (MONoBMHa Nepuopa) v N3MepeHnli BpeMeH OKOHYaHWs npoBarna HanpspkeHus u
nepeHanpsbxeHusi (NonosmHa nepuoaa). MNpum ncnonb3oBaHUM 3HaYEHUA U,y (1) HEOMPEAENEHHOCTb n3mepe-
HUA ANWMTENBbHOCTU NpoBarna HanpspkeHus 1 nepeHanpskKeHnst paBHa CyMMapHOW HeonpeaeneHHOCTU nsmepe-
HWA BPEMEHW Hayana npoBana HanpsXeHus 1 nepeHanpsXXeHns (04uH nepnoa) U M3MepPeHNid BPEMEHN OKOH-
YaHWsa NpoBana HanpsXeHWs 1 nepeHanpsbkeHns (0gunH nepwog).

KnaccB

HeonpeneneHHOCTb M3MepeHUst ANUTENBHOCTEN yCTaHaBnMBaeT usrotosutens CU. Mszomosumerns CU yc-
maHasnueaem mMemod0 pacdema HeornpedesieHHOCMU U3MepeHUL.

5.4.6 O6begnHeHne pe3ynbTaToB U3MEpPeHUin

O6beauHeHve pesynbTaToB U3MEPEHNI AN KpaTKOBPEMEHHbIX COBbITUI HE MPOBOASAT.

5.5 MNpepbiBaHUA HanpsXXeHus

5.5.1 MeToa namepeHui

M3mepeHmnsa HanpskeHns ANnst Kaxaoro knacca NpoBoAsiT, Kak yCTaHoBIeHo B 5.4.1.

5.5.2 OuyeHka npepbiBaHUA HanNpsXXeHus

Mpn obHapyxeHnV NpepbiBaHUA HANPSHKEHWUSI CYATAIOT, YTO:

- B 0AHO(a3HbIX CUCTEMAX SMEKTPOCHABXKEHNST NpepbiBaHNE HaNpPsXKeHUs HadMHaeTes, Korga 3HadyeHue
U,ms NagaeT HUKe NOpPOroBOro 3HaYeHWs NpepbiBaHMSA HanpsiKeHWs, U 3akaHdYMBaeTCs, korga 3HadeHune U,
paBHO UMW HMXe NOPOroBOro 3HaYeHUs NPepbiBaHMA HaNPsxxeHus Ntoc 2 % Uy,

- B TpexdpasHbiX CUCTEMaX SMEKTPOCHADXKEHNST MpepbIBaHNE HaMPSKEHWS HaYMHAETCS, Korga 3HayeHue
U,,s BO BCEX KaHanax nagaeT HuXe NMOporoBoro 3Ha4yeHus NpepbiBaHNs HanpsXXeHus, U 3akaHYMBaeTCs, korga
3HayeHwve U,,,; paBHO UK Bbllle MOPOroBOro 3HayeHus npepbiBaHus HanpsbkeHus nnoc 2 % Uy, xoTa 66l B
OOHOM KaHarne 13 Tex, rae NpoBogdAT U3MepPEHUS.

MoporoBoe 3HayYeHne NpepbiBaHNS HANPSPKEHUS HE AOMMKHO YCTaHaBNMBATLCA HDKE 3HAYeHUs Heornpeae-
NEHHOCTU U3MEePEHUs OCTaTOMHOIo HaNPsXXeHns Nc 2 % Uy,

Mpu onpegeneHun onNUTENbHOCTY NPePbIBaHNSA HanpsXKeHUs B TpexasHbIX ANEKTPUYECKMX CETAX Havano
npepbiBaHNS HaNPsXKeHUs MoXeT BbITb 3aUKCPOBAHO B OAHOM KaHare, a OkOH4YaHne — B ApyroM. [dnutens-
HOCTb NpepbIBaHNSA HaMPSHKEHUS paBHa UHTEPBary BpeMeHV Mexay HavyarnoM 1 OKOHYaHWeM NpepbiBaHNS Hanps-
XKeHus1.
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MpumevaHuns

1 MNoporoBoe 3Ha4yeHe npepbiBaHUA HanpsXKeHnss MOXeT ObiTb, Hanpumep, YCTaHOoBNEHO paBHbiIM 5% Uy,
unm 10 % Uy,

2 B [2] k npepbIBaHWUAM OTHECEHbl YMEHbLUEHUSA HanpsXkeHns meHee 1 % HOMWHaNBLHOro HanpskeHus (cm. Tep-
MUH 161-08-20). OgHaKo CNOXHO AOCTOBEPHO U3MEPHATb HaNPSPKEHWS, 3HaYEeHNs KOTOPbIX MeHble 1 % HOMUHanNbHOro
HanpsbkeHus. MNoaToMy cnegyeT ycTaHaBnmBaTb bonee npremnemMoe MoporoBoe 3HavyeHue nNpPepbiBaHUS HanpsKeHus.

3 MNpepbiBaHUe B OQHOM MMM HECKOMbKUX hasax HanpsbkeHns B TpexdasHbIX cucTeMax anekTpocHabxeHus cne-
AyeT paccMmaTpuBaTh Kak npepbiBaHWe NOAAaYN HanpskKeHUs K aNeKTpuyeckuM ceTsM ogHOda3Horo Toka noTpebutenen,
NOAKIIOYEHHBIX K 3TOW CeTw.

5.5.3 HeonpegeneHHOCTb U3MepeHU U Anana3oH U3MepeHui

B oTHOLWeHUN HeonpeaeneHHOCTU U3MEPEHUI ANUTENBHOCTU NPEepPbIBaHN HaNpsXXeHns cMm. 5.4.5.2.

5.5.4 O6beanHeHne pe3ynbTaToB U3MEPEHUI

O6beguHeHNe pe3ynbTaToB U3MEPEHUIA ANst KPAaTKOBPEMEHHBIX CODBITUIA HE MPOBOAST.

5.6 NepexoaHble npoLeccbl HANPSAXeHUA

CepeHuns 06 OCHOBHbIX NapameTpax nepexoaHbIX NPOLECCOB HANPSXKEHUSA U TOKa NPUMBEAEHbI B MPUIIoXe-
HuM A, pasgen A.4.

5.7 HecummeTpus HanpsXXeHUn

5.7.1 MeToa namepeHumn

Knacc A

HecvMmmMeTpurio HanpsKeHUn B TpexdasHo CUCTEME SHEPTOCHADXEHNS OLEHMBAKOT METOAOM CUMMETPUY-
HbIX COCTaBnSALMX. B ycnoBrax HECUMMETPUIN JOMOMHUTENBHO K HANPSXKEHMIO NPSIMOA MOCeaoBaTeNlbHOCTU
U, B TpexdasHow cncteme aneKkTpocHabXKeHns CyLLecTBYeT, No KparHen Mepe, 0aHa U3 cneayoLwmx cocTaBns-
IOLWMX: HanpshxeHne obpaTHou nocnegoBaTensHocTn U, n/vnu HanpsbkeHne Hyneson NocrneaoBaTeribHOCTU
U,.

ilaMepeHnst OCHOBHON COCTaBMSIIOLLEN BXOOQHOIO CMrHana npoBOgsAT HA OCHOBHOM MHTEpBasie BpeMeHu
namepenwuii (10 nepnogoB Ans cuctem anekTpocHabxeHus yactoton 50 'y mnu 12 nepnogos — Ans CUCTeM
yactoTton 60 'y).

MpunmedvaHns

1 BnvsHMe rapMOHUK OOMKHO ObiTb MUHUMM3UPOBAHO MPUMEHEeHMeM unbTpa WM anroputmMa  AUCKPEeTHOro
npeobpasoBaHusa Pypoe.

2 OueHKa HeECMMMETPUU TONBbKO Ha OCHOBE CPeAHEeKBaapaTUYECKMX 3Ha4YeHUn (asHbIX HaNPSHXKEHWUA He YYnTbI-
BaeT BIIUSIHWUS YIINOBbIX CABUIOB HA HECMMMETPUIO, YTO MOXET NMPUBECTU K HENpeackasyembiM pesynbTaTaMm Npy Hanu-
4nM rapmoHuk. OueHka HECMMMETPUU Ha OCHOBE pacyeTOB HanpskeHuin obpaTHOM M HyrneBoN NocrneaoBaTensHOCTH
obecneynBaeT 6onee TOYHblE U NPUTOAHbIE AN HEMOCPEACTBEHHOIO NMPUMEHEHUS pesynbTaThl.

KoadbpmumeHT HecummeTpum HanpshkeHni No obpaTtHou nocnegoBaTensHocTn Ky, %, onpeaensitoT no gop-
myrne

K, = (U,/U,) 100. (1)

KoahdumumeHT HecMMETpUM HanpsiXeHW no obpatHon nocnegoBaTenbHOCTN Ky, %, MOXeT BbITb paccuun-
TaH (Ujjfyng — OCHOBHas coCTaBnstoLLas HanpskeHst Mexay aszamu i v j) no opmyne

100,

4 4 4
U2 fund + U23 fund + U341 fund

roe B = (2)

2 2 2 2
(Ui2 tund + Y23 fund + Y31 funa )
KoabdumumeHT HecuMmMeTprmn HanpsXKeHuii No HyneBow nocnegoBaTensHocTn Ky, %, onpegenstoT no gop-
Myne
Koy = (Uy/U4) 100. (3)

MpumedyaHune— 3HavyeHne koapdpuLMEHTa HECUMMETPUM HANPSXKEHWI NO HyNEBOW NOCnefoBaTeNlbHOCTM
no onpefeneHnio paHo Hym Npu naMepeHun MexaydasHblx HanpskeHuin. OgHako HanpskeHus «dpasa - HenTpanb»
unn «dasa - 3emMns» MOryT cofepXaTb HanpsKeHWs HyneBOW nocnefoBaTernbHOCTY.
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Knacc S

KoadhdunumneHT HecMMMETpUKM HanpskeHnn No obpaTHOW NMocrneaoBaTENbHOCTU ONPEeaEnsoT, Kak Anst
knacca A. OnpegeneHne koaguUmMeHTa HECUMMETPUM MO HYNEBOW NOCIeA0BaTENIbHOCTU OOMNYCKAETCS, HO He
ABnsieTcA 0693aTenbHbIM.

KnaccB

ANropuT™Mbl U MeTOAbl, UCMOMb3yeMble NS BbIYUCIIEHNA HECUMMETPUU HanpsiKeHun, ycTaHaBnuBaeT
usrotosutens CA.
5.7.2 HeonpeneneHHOCTb U3MEpPEeHU U Anana3oH U3MepeHuin

Knacc A

Mpun n3amepeHnm TpexdasHoro NEPEMEHHOIo HaMNPSKEHNS, COOTBETCTBYIOLLIENO « Y CNOBUSAM UCTIBITAHUA 1»
(cm. Tabnuuy 2), 3a uckntodeHnem TpeboBaHui K 3Ha4YeHNAM KO3 MULUNEHTOB HECUMMETPUN HanNpPsKEHWN NO
0BpaTHON 1 HyNeBoW NOCNe0BaTENbLHOCTSAM, KOTOPble AOMKHbI BbiTh B Npegenax ot 1 % U, 8o 5 % U,, nHcTtpy-
MeHTanbHas cocTaBnsoLLasa HeonpeaeneHHOCTN U3MEPEHNIN KO3(PDULIMEHTOB HECUMMETPUM MO 0BPATHOM U Hy-
NeBOW NocrneaoBaTenbHOCTAM He forbkHa npesbiwaTtb + 0,15 %. Hanpumep, nokaszaHua CW, nogkntoueHHo-
ro K TpexcasHon cucTeme HanpsbkeHui ¢ KoadhPULUMEHTOM HeCUMMETpUK o obpaTHOM NocCNeaoBaTenbHOCTA
1,0 %, pomxkHbl 6b1Tb B Npegenax ot 0,85 % Ao 1,15 % (cm. pucyHok 5).

[OonycTuMble 3HaYeHUs LencTButensHoe 3Ha4eHne
pesynbTaTta U3MepeHuii N3MepPSIEMOW BEMUYMHBI
0,85 % 1,15 %

0% 1% 2% 3%

PucyHok 5 — lMpumep HeonpeneneHHoCTU U3MepeHuin HecUMMeTpumn
Hanps>KeHun

Knacc S

TpeboBaHuns K HeonpedeneHHOCTN YyCTaHaBNMBALOT TakK Xe, Kak Ansd knacca A. VIHCTpymeHTanbHas coctas-
nsoLasa HeonpeaeneHHOCTU M3MepPeHn KO3hPULIMEHTOB HECUMMETPUM NO 0BpaTHON 1 HyNeBow (Mpu nsmepe-
HUK) NocnNeaoBaTeNbHOCTAM He AosmkHa npeBbiwaTth = 0,3 %.

KnaccB

TpeboBaHus kK HeoNpeaeneHHOCTM YCTaHaBNMBAIOT TaK Xe, Kak Ans knacca A. IHCcTpyMeHTanbHasi cocTas-
ngwowas HeonpeaeneHHOCTU U3MePEHNA KOIPPULIMEHTOB HECUMMETPUU (MPU U3MEPEHUN) HE OOSKHA NPEBbI-
watb = 0,3 %.

5.7.3 OueHka pe3ynbTaToB U3MEpeHun

TpeboBaHusi He yCTaHaBMNMBALOT.

MpuMeyaHune— HeonpegeneHHOCTb N3MepPEHUiA, BHOCUMAs M3MEPUTENbHBIMU TpaHcdopMaTopamu (Mpu 1x
HanMuuM), MOXET OKa3aTb CYLECTBEHHOEe BIIMSIHWE MpW pacyeTax HECUMMETPUUN HanpsiKEHWA.

5.7.4 O6beanHeHe pe3ynbTaToB U3MEPEHUN

O06beanHeHne pesynbTaToB U3MEPEHWUIA MPOBOASIT B COOTBETCTBUN C4.4 n 4.5,

5.8 NTapMOHUKN HanpsXXeHus

5.8.1 MeToa namepeHum

Knacc A

M3mMepeHns rapMOHWK HanpshkeHus no knaccy A MNpOBOASAT B COOTBETCTBMU C TpeboBaHUsIMU
FOCT P 51317.4.7, knacc |, Ha oCHOBHbIX MHTepBanax BpemeHu (10/12 neprnoaos) 6e3 NponyckoB Mexay MHTep-
Banamu. B kayecTBe pe3ynbTaToB U3MEPEHUI HA OCHOBHbIX MHTEpPBarnax BpeMeHn AO0MMKHbI ObITb NPYMEHEHbI
rapmoHuyeckve noarpynnel Ug, ,no FOCT P 51317.4.7.
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MpumevaHuns

1 B HekoTOpbIX criyqasx moryT ObiTb 6onee npeanovtutenbHbl Apyrve MeTodbl, Hanpumep, MpUuMeHeHne
aHanoroBbIX CPEACTB U3MEPEHNA U YACTOTHOro NpeobpasoBaHns curHanos (cM. [6]).

2 CsepgeHunst 06 nsmepeHnsix rapMoHUK Toka npuBedeHbl B npunoxeHun A, nogpasgen A.6.

MpoBoOAT M3MepeHMS FrapMOHUK HanpshkeHnst He meHee 50-ro nopsigka.
Mpu HeobxoaMMOCTY pacHeToB KO3 DULIMEHTOB NckaxeHun (cm. FTOCT P 51317.4.7) onpedensioT cymmap-
HbIN KO PULMEHT rapMmoHnyeckux noarpynn THDSy no FTOCT P 51317.4.7, nodpasdesn .3.3.

Knacc S

MiamMepeHns rapmMOHMK HampshkeHus Mo Kraccy S npoBoAdT B COOTBETCTBMM C TpeboBaHUSMU
FOCT P 51317.4.7, xknacc ll, Ha ocHOBHbIX MHTepBanax Bpemenu (10/12 neprogos). lNMponycku MHTepBanos 4o-
nyckatotcs (cm. 4.5 HacTosero ctaHgapTa). B kauecTBe pe3ynbTaToB M3MEPEHMIA HA OCHOBHbLIX MHTEpBanax
BpemeHu narotosuTens CU fLomKeH yCTaHOBUTL NPUMEHEHWE rapMOHUYeckUX rpynn Uy , UM rapMOHNYECKUX
nogrpynn Ug, ,no FOCT P51317.4.7.

[NpoBOAAT N3MepeHUs rapMoHUK HanpsbkeHust He meHee 40-ro nopsgka.

Mpumeyvya Hne—B [7]nlOCT 13109, pernameHTupyoLWmnx Hopmbl KO, ycTaHOBNEHO u3MepeHne rapMoHMK
HanpsxeHna go 40-ro nopsaka.

Mpu HeobxooumocTM pac4eToB KO3ULMEHTOB MckakeHun (cM. FTOCT P 51317.4.7) onpepensioT cym-
MapHbiliA KOIPUUMEHT rapMoHniecknx rpynn THDGy, ecnv NpoBOAAT N3MEPEHUs rapMoHudeckux rpynn U, p,
N CyMMapHbIi KO3 PULMEHT rapmoHnyeckmx noarpynn THDSy, ecnu NpoBOAAT U3MEPEHMS TapMOHMUYECKNX
nogrpynn Ugy , (cM. FOCT P 51317.4.7, nodpasdesn 3.3).

KnaccB

MeTop U3aMepeHuin rapMOHVK HaNpPsbKeHUsT ycTaHaBnmnBaeT marotosuTenb CA.
5.8.2 HeonpeaeneHHOCTb U3MepeHU U AMana3oH U3MepPeHnn

Knacc A

MakcumanbHasi HeonpegeneHHOCTb U3MepeHnii JormkHa BbiTb B cooTBeTcTBUM ¢ [OCT P 51317.4.7,
knacc |. nanasoH namepeHuin gomkeH obiTb oT 10 % [0 200 % 3Ha4YeHNs YPOBHS 3M1EKTPOMarHUTHOM COBMECTU-
MocTu obcTaHoBkm knacca 3no FOCT P 51317.2.4.

Knacc S

MakcumanbsHas HeonpegeneHHOCTb U3MEepPEeHUi JOIMKHA B Ba pa3a MpeBbilaTb YCTaHOBMEHHYIO B
FOCTP51317.4.7, knacc |l. NpumeHeHne H13KoHaCTOTHOrO oUnbTPa, UCKMYaKoLLEero NnapasMTHOE HanoXxeHve
CMEKTPOB, C LUMPWMHOWN NOSOCKI NponyckaHusa Ha yposHe 3 Ab, paBHOW WMPUHE NONOCHI YacTOT U3MEPEHUN, 1
ocnabneHnem BHe nonockl nponyckaHust 6onee 50 gb, kak yctaHoBneHo B FOCT P 51317.4.7, nodpa3sden 5.3,
He ABnseTcst 06A3aTenbHbIM. TpeboBaHWe K A0MYCTUMOMY OTKITOHEHWIO ANMTENBHOCTU MHTEPBAria BPEMEHN MEXAY
Hayanom NepBoro oTc4eTa AUCKPETU3MPOBAHHOIO CMrHana v Hadanom M+ 1 otcdeta (M —4mcno oTc4HeToB) He
6onee 0,03 %, kak yctaHoBneHo B TOCT P 51317.4.7, noonyHkm 4.4.1, He siBNsieTcsA 06a3aTenbHbIM.

TpeboBaHue K MakcMarbHON HEOMPEAENEHHOCTN U3MEPEHNIA AOIMKHO ObIThb BLIMOIHEHO B 061acTu 3Have-
HUI BNNSAIOLLMX BEMWUYNH, yCTaHOBNEHHOM B 6.1 [lnanasoH nameperuii aomkeH 6bitb oT 10 % 0o 100 % 3Have-
HUS YPOBHS 31IEKTPOMAarHMTHOM COBMECTUMOCTIN ob6cTaHoBKM knacca 3 no FOCT P 51317.2.4.

KnaccB

HeonpeaeneHHOCTb M3MepeHnii 1 anana3oH M3MepeHuii yctaHaBnmBaeT usrotosutens CU. M3zomosu-
menb CU ycmarasnugsaem memod pacyema HeorpedereHHocmu usmepeHud.

5.8.3 OueHka pe3ynbTaToB U3MepeHUN

TpeboBaHus B HacTosLLIEM CTaH4APTE HE YCTaHOBIEHDI.

5.8.4 O6begMHeHne pe3ynbTaToB NU3MepPeHni

O6begnHeHne pesynbTaToB U3MEPEHUI MPOBOAST B COOTBETCTBUMU C 4.4 n 4.5.

5.9 UHTeprapmMOHUKKN HanpsiXkeHUs

5.9.1 MeToa namepeHuni

Knacc A

M3mepeHns MHTeprapMOHUK HanpsKeHWs MpoBOASAT B COOTBETCTBUM € TpeboBaHnamn TOCT P 51317.4.7,
knacc |, Ha ocHoBHbIX HTepBanax BpemeHu (10/12 nepronos) 6e3 nponyckos Mexay nHTepsanamu. B kadectse
pe3ynbTaToB N3MEPEHNI HA OCHOBHBIX MHTEpBarnax BpeMeHN A0MKHbI ObiTb NPUMEHEHbI MHTEPrapMOHUYecKme
LeHTp1poBaHHble noarpynnbl Ujs, , N0 FTOCT P 51317.4.7.
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MpnmevyaHune—CeeaeHns 06 W3MEPEHUN WHTEPrapMOHWK TOKa MpUBEAEHbl B MpunoxeHun A, pas-
aen A.6.

[MpoBOASAT U3MEPEHUSA HTEPrapMOHUK He MeHee 50-ro nopsigka.
Knaccbi SuB

MeToa n3mepeHwuii yctaHaBnmeaeT nsrotosmtens CU.
5.9.2 HeonpepneneHHOCTb N3MepPEHU U AnanasoH N3mMepeHun

Knacc A

MakcnumanbsHas HeonpeaeneHHOCTb U3MepeHnii JormkHa ObiTb B cootBeTcTBunM ¢ TOCT P 51317.4.7,
knacc |. lnanasoH namepenun gosmkeH obiTb oT 10 % 8o 200 % 3Ha4YeHMs ypOBHS 3N1EKTPOMarHMTHOM COBMeEC-
TMMocTn obcTtaHoBku knacca 3 no FOCT P 51317.2.4.

KnaccbiSuB

HeonpeneneHHOCTb U3MepeHUn 1 AMana3oH u3MepeHuin yctaHaesnueaeT usrotosutens CU. M3zomosumers
CU ycmaHaenueaem memod pacdyema HeornpedeneHHoCmu U3MepeHud.

5.9.3 OueHka pe3ynbTaToB U3MepPEeHUi

TpeboBaHus B HACTOALLEM CTaHOAPTE HE YCTaHOBIEHDI.

5.9.4 O6beanHeHue pe3ynbTaToOB MU3MEPEeHUN

O6begnHeHne pesynbTaToB M3MEPEHUIA MPOBOAAT B COOTBETCTBUM C4.4 n 4.5,

5.10 HanpsixxeHUs cUrHanoB B 3aNeKTPUYECKUX CeTAX

5.10.1 MeToa usmepeHuii

Knacc A

MeTog M3MepeHun, YCTaHOBSMIEHHbIN B HACTOsILEM CTaHgapTe, NPUMEHSAIT Af1S CUrHanoB 4acToTon
Hwke 3 kly. [OnsacurHanos yactoton oT 3kly 0o 30 MMy NpUMEHSIOT MeTod M3MEPEHUNn, YCTaHOBMEH-
Hbin B [OCTP51317.3.8.

MeToq M3mMepeHuin B COOTBETCTBUM C HACTOSALLUM CTAaHOAPTOM NPUMEHSIOT ANsl ONpeaeneHnss ypoBHEN
HanpsHKeHUs MHPOPMAaLMOHHBIX CUTHANoB MPU U3BECTHOWM HECYLLEN YacToTe.

M pnmMmedyaHne — LleﬂblO OaHHOro Metoa ABNAeTCA U3MepeHne MakCUMalnibHOro ypoBHA HanpsaAXeHusa
CurHanoB, HO He BbiAB1eHNe npo6neM, CBA3aHHbIX C nepe,qaqeﬁ CUrHanos no 3J1IeKTPUYECKUM CceTAaM.

N3amepeHune HanpseHus curHanos, nepeaaBaeMbiX N0 dMEeKTPUYECKUM CeTAM, AOMKHO OCHOBbLIBATbCS:

- Ha U3MEPEHUN CpeaHEKBaAPATUHECKOIO 3HAYEHUS HAMPSHKEHWSA HA COOTBETCTBYIOLLEN YaCcTOTE UHTEprap-
MOHWKMK, NPOBEAEHHOM Ha OCHOBHOM MHTepBane Bpemenn (10/12 nepunogos), nbo

- Ha onpeaerneHnn cpegHeKBaapaTUYECKOro 3Ha4YeHUs1 pesynbTaToB M3MEPEHMI Ha OCHOBHOM MHTepBare
BPEMEHMW YeTblpex CpeaHeKBaapaTUYECKNX 3HAYEHWUN MHTEPrapMOHNYECKUX HanpsKeHWA Ha bnvmkanwnx yac-
ToTax. Hanpumep, MHOpPMaLMOHHBIN curHan Yactoton 316,67 'y B cucteme anektpocHabxerms 50 My gormkeH
ObITb aNNPOKCMMMPOBaH CpeaHEKBAAPaTUYECKMM 3HAYEHUEM MHTEPrapMOHUYECKUX HANPSPKEHWI Ha YacToTax
310, 315, 320 n 325 Ny, M3MepeHHbIX Ha OCHOBHOM UHTepBane BpemeHun 10 neprnoaos.

[MepBbIt METOQ N3MEPEHWI NPEeaNOYTUTESNEH, ECIIM U3BECTHOE 3HA4YEHNE YacTOThl CMrHana SBMAseTCs kpaT-
HbIM 3Ha4eHMI0,06paTHOMY OCHOBHOMY MHTEPBary U3MepeHns.BTopoi MeToa uaMepeHnii NpeanoyTUTeneH, ecnm
YyacToTa cUrHana He sIBnsieTcs KpaTHOM 3HadeHuno, 06paTHOMY OCHOBHOMY MHTepBany n3mMepeHus.

lMpu npoBegeHWn n3MepeHuii cnegyeTt BbiOpaTb NOPOroBOE 3HAYEHWE HaMpsHKEHUS CUrHanoB Bbille
0,3 % U, a Takke onnTenbHOCTL BpeMeHn 3anucun He 6ornee 120 c.

Havano nepegayv MHPOOPMaLMOHHbBIX CUTHANOB OOHAPYXXMBAIOT, KOrAa M3MepeHHOoe 3Ha4YeHne uHTeprap-
MOHWK HanpsiKeHWs! MpeBbICUT NOPOroBOe 3HaYEHME HaMPSHKEHUS CUTHANOB. VIaMepeHHble 3HaueHUsi perncTpu-
pYyIOT B TEYEHME Neproaa BpeMeHu, onpeaeneHHoro nonb3osartenem, Ans Toro, YTobbl NonyyYuTs MakcMmMansHoe
3HaYeHne HanpspKeHUs CUrHaroB.

KnaccbiSuB

MeTopg namepeHnuii yctaHaBnuaeT narotosmtens CA.
5.10.2 HeonpeaeneHHOCTb U3MepPEHUN U Anana3oH U3MepeHun

ns knacca A

Onana3oH nsamepenui gomxeH 6bitb oT 0 % Uy, Ao He meHee 15 % Uy,
Ons HanpskeHWn nHOpMaUMOHHBIX curHanos B npegenax 3 % — 15 % U,;, HeonpedeneHHOCTb usmepe-
HWI He JOoMKHa npeBbiwaTth £ 5 % n3MepeHHOro 3HavyeHns. [ns HanpsSXXeHnn MHAPOPMaLMOHHBLIX CUTHanNoB B
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npegenax 1 %— 3 % Uy, HeonpeaeneHHoCTb M3MepeHnii He formkHa npesbliwaTth + 0,15 % Uy,. Onsa Hanpske-
HU HDOPMaLMOHHbLIX curHanos meHee 1 % U, TpeboBaHus k HeonpeaeneHHOCT! U3MEPEHNIN B HACTOSALLEM
CTaHOapTe He YCTaHOBIEHb!.

KnaccbiSuB

TpeboBaHus K HeoNpeaeneHHOCTU U3MEepPEeHUi U AnanasoH U3MepeHun yctaHaBnmeaeT nsrotosutens CA.
Uzzomosumernb CU ycmaHasnueaem memod pacyema HeorpedesieHHoCmMu UamMepeHud.

5.10.3 OueHkKa pe3ynbTaToOB UIMEpPEeHUNn

TpeboBaHusA B HACTOsILLLEM CTaHOAPTE HE YCTAaHOBMEHbI.

5.10.4 O6beanHeHNe pe3ynbTaToOB U3MEPEHUIA

O6beauHeHre pesynbTaToB M3MEPEHWI HE NMPOBOASAT.

5.11 BbiCcTpble U3MEHEHUA HanpPsXKeHUs

CeefeHus 06 OCHOBHbIX NapameTpax BbICTPbIX M3MEHEHWI HANPSHKEHNUA NPUBEOEHbI B NPUAOXKEHUN A,
nogpasgen A.5. Kpome toro, B FTOCTP51317.3.3n TOCT P 51317.3.11 npuBeaeHbl cCBeAEHUS, KacaloLmecs
Harpy3oK B HU3KOBOIbTHbIX pacrnpeaenuTenbHbIX ANEKTPUYECKUX CETAX, BbI3bIBAKOLLUMX ObICTPbIE M3MEHEHUS
HanpsHXeHns.

5.12 U3mepeHuns oTpuLaTeNIbHOro U NOSIOXKUTESNIbHOIO OTKITIOHEHUI HanpsiXKeHUsA

5.12.1 MeToa uamepeHui

Knacc A

[nsa onpegenexHns oTpyMuaTenbHOro 1 NOSIOXNTENbHOIO OTKIOHEHWI HanpskeHns, % Uy, U3MepsioT cpea-
HekBagpaTuyeckne 3HaveHusi HanpskeHust U,,q 000 ms HA OCHOBHbBIX MHTepBanax Bpemenu (10/12 neproaos).

3HaYeHNA NOHWKEHHOrO HaNPSHKEHUS Uns ynder, i VI MOBBILIEHHOTO HaNPsXeHnst U, ,s over i B -M OCHOB-
HOM MHTEpBarie BpeMeHN OMNPeAEensioT C UCNONb30BaHNEM BbipaxeHun (4.A), (4.B), (5.A), (5.B).

Ons onpeaenexns 3Ha4YeHNs NMOHMXXEHHOrO HaNPSHKEHNS B i-M OCHOBHOM WHTepBane BpeMeHn U, s inder. i
NPYMEHSIIOT crieaytoLlee nNpaBuIo:

- ecnm Urms-200 ms, i > Udin! TO Urms-under, i Ud/'nr (4A)
- ecnum Urms-200 ms, i s Udin! TO Urms-under, i= Urms-200 ms, i (4B)
roe Urms-200ms,i — pe3ynbTaTt NUaMmepeHna HanpaxeHnd B i-M OCHOBHOM NHTEpPBAlie BpeEMEHN.

[ns onpegeneHns NoBbILLEHHOrO HANPSHKEHNS B i-M OCHOBHOM UHTepBane BpemMenn U, s oer. i TPUMEHSIOT
crneaytolLee Npasumno:

- ecnm Urms-200 ms, i < Udinr TO Urms-over, i= Udin! (5A)
- ecnm Urms-200 ms, i 2 Udim TO Urms-over, i= Urms-200 ms, i (5B)

MpumeyaHue — B ogHoasHbIX CUCTEMAX SNEKTPOCHABXKEHNS BO3MOXHO €AMHCTBEHHOE 3HAYEHWE OLIEHKM
OTKIOHEHUS] HaMpPSDKEHUS MpPU  KaXOoOM i-M WHTepBane BpeMeHU Uu3MepeHuii. B TpexdasHbiX TPexnpoBOAHbIX
cucTeMax 3neKTPOCHabXXeHUS BO3MOXHbI TPY 3HAYEHWs1 NSl KaX4Oro MHTepBara BpeMeHM, B TpexdasHbiX YeTbipex-
NMPOBOAHbLIX CUCTEMAX — LUECTb 3HAYEHUIA.

Knaccbi SuB

TpeboBaHus B HacTosLLIEM CTaHOAPTE HE YCTaHOBIEHDI.

5.12.2 HeonpeaeneHHOCTb U3MEPEHUN U AMana3oH U3MepeHun
B cootBeTcTBUM € 5.2.2.

5.12.3 O6beanHeHne pe3ynbTaToB U3MEPEHUN

Knacc A
O6benmnHeHNe pe3ynbTaToB M3MEPEHWIA NPOBOASAT B COOTBETCTBUN C4.4 1 4.5.

3HayeHne oTpMLATENbHOrO0 OTKIMOHEHUS HAaNPsSPKEHUS Ha 00 beAUHEHHOM UHTepBare BpeMenn U, 4o %
U, ONpegenstoT no opmyne

n

L 100, (6)

roe n — 4ncro OCHOBHbIX UHTepBasrioB BpeMeH B 0bbegnHEHHOM nHTEpBane.
23



FOCT P 51317.4.30 — 2008

3HayeHVe NONOXUTENBHOrO OTKIIOHEHUS HANPSXKeHUs HA 06beanHEHHOM UHTepBane Bpemenu U, ., %
Uy, onpegensioT no chopmyne

LS
_21 Um}s—over J
i=

= Sl
n lin (7)
100.
Udin

Uover -

MpumMedyaHne— oTpyuatesnibHoe U NOSIOXKNTENBHOE OTKITOHEHUS HANPSXKEHNS ABASOTCS NONOXUTENBHLIMMU
BeNM4YnHamMmu.

KnaccbiSuB

TpeboBaHUs B HACTOSILLEM CTaHOapTe HE YCTaHOBMEHbI.

5.13 YcmaHoeueweecsi omk/IOHeHUe HanpsiXeHusl 8 cucmemax 3J1eKmpocHabxeHuss Yacmomou
50y

5.13.1 Memod usmepeHuti

KnaccbiAu S

lMposodsim u3smepeHue cpedHeksadpamu4yecKo20 3Ha4YeHUs HanpsiXXeHUsi OCHO8HOU Yacmombl 8 COOM-
eemcmeuu c TOCT 13109, npunoxeHue b, nodpa3den b.1.1, npu 0CHOBHOM UHMepB8arie 8peMeHU U3MepPEeHUL
10 nepuodos.

Knacc B

lMposodsim usmepeHue cpedHeksadpamuU4YeCKo20 3HaYEHUSsT HanpsiKeHust OCHOBHOU Yacmomb! rpu UH-
mepsarie speMeHU U3MEePEHUS, ycmaHasnueaeMoMm u3z2omosumesiem CU.

5.13.2 HeonpedeneHHOoCcmb usmepeHul u duana3oH usmepeHutl

Knacc A

HeonpedeneHHocms usamMepeHuli cpedHeksadpamu4ecKo20 3Ha4YeHUsI HarpsiXXeHusi OCHO8HOU Yacmomb|
8 obrnacmu 3Ha4YeHUl nuUSOWUX 8€IUYUH U NPU 8bINONHEHUU mpeboeaHuli, ycmaHo8neHHbIX 8 6.1, He QormkHa
npessbiwams £0,2 % Uy,

Knacc S

HeonpedeneHHocmb usmepeHul cpedHekgadpamu4yecKo20 3Ha4YeHUS Harnpsi»keHUs: OCHOBHOU Yacmombl
8 obnacmu 3HaYyeHUl 6UsIoWUX 8eTUYUH U MPU 8bINOIHEHUU mpebosaHuli, ycmaHoeneHHbIX 8 6.1, He
OdormxHa npesbiwamb 0,5 % Uy,

Knacc B xapakmepucmuk npouyecca uUsmMepeHusi

TpebosaHusi 8 Hacmosiu,eM cmaHdapme He yCmaHO8/1eHbI.

5.13.3 O6beduHeHue pe3ysibmamoe usmepeHull

KnaccbiAu S

Ucnonb3yrom anzopumm o6beOUHEHUs pe3yrnbmamos usmepeHuli rno 4.5.

Knacc B

3HayeHue ycmaHoeu8LWe20cs1 OMKIOHEHUS HanpsiXeHUs eblducrsiom e coomeemcmeuu ¢ FOCT 13109,
npunoxerue b, nyHkm b.1.3.

6 O6nacTb 3Ha4YeHMM BNUAKLWUX BENIMYMH U NoATBepPXAeHMue
BbINONHEHNA TPeGOBaHUA NPU HEU3IMEHSIILWMUXCA CUrHanax

6.1 O6nacTb 3HaYeHUN BNUAIOLWUNX BENUYNH

Bospgeictane BO3MyLLEHMUI (BNUSIOLMX BEMMYNH) HA BXOOHOW SMNEKTPUYECKUIA CUrHanm MOXeT OKa3aTb
HebnaronpusTHOE BNMSIHWE MPU U3MEPEHUN KOHKpeTHOro nokasartens KO. Hanpumep, Ha pesynbTaTthl uamepe-
HWUIA HECUMMETPUM HaNPSXKEHWI MOTYT HEBNAroNnpUATHO BO3AENCTBOBATb FAPMOHUYECKME UCKAXKEHNS BXOOHOMO
curHana.

HeonpepeneHHOCTb M3MepeHuii nokasatens KO gormkHa HaxoanTbes B Npeaenax, yCTaHOBMEHHbIX B pas-
gene 5, ecnu 3HayveHus Bcex Apyrux nokasatenen KO Haxogatcs B npedenax M3MeHeHWi BNUSIOWUX BEMNYMH,
YCTaHOBMEHHbIX B Tabnuue 1.
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Tabnuuya 1— O6nacTb 3HaYEHUN BAUSAIOLLMX BENNYMH
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Mokasatenb K3 Moapasgen
(M3mepsiemas HacToALlero Knacc O6nacTb 3HaYeHWi BRUSIIOLLEN BENUYUHDI
BENMYMHa) cTaHpapTa
YacToTa 5.1 A 42,5 — 57,551 — 69y
S 42,5 —57,5/51 — 69 'y
B 42,5 — 57,5/51 — 69"y
3HaueHune 5.2 A 10 % — 200 % Uy,
Hanpsbkenns S 10 % — 150 % Uy,
B 10 % — 150 % Uy,
KpatkoBpe- 5.3 A 0—20
MEeHHas Josa S 0—10
dnvkepa
B He npumeHstoT
MpoBarbl 1 5.4 A He npumensioT
BbIOpOCHI
P S He npumensitoT
HanpsXeHns
B He npumeHstoT
MpepbiBaHua 5.5 A He npumeHsioT
HanpsxeHns S He npumeHsioT
B He npumeHsitoT
HecummeTpus 57 A KoadhununeHT HeCMMMeTpUN HanpsxKeHun
Hanps>KeHuin no obpatHor nocnegosatensHocT 0 % —10 %.
KoachdpmumeHT HeCMMMETpUM HanpsKeHuin
no Hynesow nocnegosaTtensHocT 0 % — 10 %
S KoadhdpuuymeHT HeCcUMMETpUM Hanpsi>keHUn
no obpatHon nocnegosatenbHoct 0 % — 10 %
B YcTtaHaBnuBaeTtcs nsrotosutenem CU
apMOHUKK 5.8 A YABOEHHbIE 3HAYEHMS!, YCTAHOBMEHHbIE
HanpsKeHns B OCT P 51317.2.4 pns knacca 3 3anekTpoMarHUTHOWM
06CTaHOBKM (B YacTu HaMpsXXeHWU rapMOHNYECKMX
COCTaBNALWMX U KOIPDULMEHTA NCKAKEHNS
CYHYCOMOANbHOCTM KPUBOW HanpsikeHus)
S YOBOEHHbIE 3HAYEHUS, YCTAHOBIEHHbIE
BIOCT P 51317.2.4 anda knacca 3 anekTpoMarH1MTHOM
06CTaHOBKM (B YacCTU HaNpshKeHWU rapMOHUYECKMX
COCTaBNALWMX U KOIPPULMEHTA NCKAKEHNS
CMHYCOMOAnbHOCTU KPUBOW HanpsikeHust)
B YOBOEHHbIE 3HAYEHWS, YCTAHOBMEHHbIE B
FOCT P 51317.2.4 pgns knacca 3 31eKkTpOMarHUTHOM
06CTaHOBKM (B YacTU HaMpsXXeHWU rapMOHUYECKMX
COCTaBNALWMX U KO3IPDULMEHTA NCKAXKEHNS
CVHYCOMAanbHOCTU KPVBOW HanpshKeHus)
MHTeprapmMoHuku 59 A YABOEHHbIE 3HAYeHWsi, YCTaHOBIEHHbIE
HanpsXeHWs B/OCT P 51317.2.4 pna knacca 3
3NeKTPOMarHMTHON 06CTaHOBKM
S YOABOEHHble 3HAYeHWsi, YCTaHOBMEHHbIe
BIOCT P 51317.2.4 pna knacca 3
3NEeKTPOMarHMTHON 06CTaHOBKM
B YOBOEHHbIE 3Ha4YeHWs, YCTaHOBMEHHbIE

BIOCT P 51317.2.4 pna knacca 3
3NEeKTPOMArHUTHOM OBGCTaHOBKM
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OkoHyaHue mabnuusi 1

Mokasatenb K3 Moapasnen
(n3mepsiemas HacTosLWero Knacc O6nacTtb 3Ha4YeHWn BMUSIOWENA BEMUYMHDI
Benu4ymHa) cTaHpapTa
MHdopmaymoH- 5.10 A 0% — 15 % Uy
Hble curHanbl B
. S 0% — 15 % Uy,
3NeKTPUYECKO
cetn B 0% — 15 % Uy,
OTpuuaTenbHbie/ 5.12 A He npumenstoT
NONOXUTENbHbIE
OTKNOHEHMS S He npumeHsioT
HanpsXeHus B He npumenstoT
MukpocekyHOHbIE A MukoBoe 3HaveHue 6 kB
uMmnynbCHbIe .
nome)z,/ 6 coom- — S Het TpeboBaHui
eemcmeuu ¢ B HeT TpeboBanuii
FOCT P 51317.4.5
(cm. Takke [8])
HatiocekyHOHbIE A MukoBoe 3HaueHue 4 kB
UMIMynbCHbIE =
nomexu e — S Het Tpe6osaHuii
coomeemcmeuu ¢ B HeTt TpeboBaHwuii
FOCT P 51317.4.4

MpwumeyaHwne—TpuycraHoBneHun TpebosaHuin k CY no obecneveHuto 6esonacHoctn, IMC u ycTonum-
BOCTU K KTMMaTUYECKMM BO3OENCTBUAM Yy4uTbIBalOT TpeboaHus [1].

OTKNOHEHMs pe3ynbTaToB M3MepeHuin nokasatenen KO npu Bosgencteum Ha CU curHanos B obnactu
3HaYEHUI BNUAIOLLNX BENNYMH OOMMKHbI ObITb B Npeaenax MakcMmMarbHOM HeonpeaeneHHOCTU n3amepeHuin. MNos-
pexaeHnss CY npu aTOM JOIMKHbI OTCYTCTBOBATb.

Ecnun napameTpbl uaMepseMbIX CUrHanoB NpeBbILLaoT gnanas3oH namepeHun CU, To npu n3aMeHeHusIx na-
pameTpoB [0 NPeAerbHbIX 3Ha4YeHU 06nacTy BAMSIOLWMX BENTMYMH BKITOYNTENBHO Ha MoHuTOope CY gomkHo
ObITb yKa3aHO COCTOsIHME neperpy3ku. [laHHoe TpeboBaHne He NPUMEHSIIOT MPYU BO34ENCTBUN NEPEXOAHbIX NPO-
LIECCOB HaMNpshKeHus1.

Bosgewictane Ha CU MukpoceKyHOHbIX UMYrIbCHBIX MoMeX 6071bWol 3HepauuU U HaHOCEeKYHOHbIX UMY 1bC-
HbIX MOMEX HE O0MMKHO OKa3blBaThb BIMSHUS Ha pe3ynbTaTbl U3MEPEHWI NOCNe OKOHYaHWs nomex. [Npy noaTBepK-
AeHnn TpeboBaHUI K HeonpeaeneHHOCTU N3MEPEHNI NEePEXOAHbIE MPOLECChI HANPSHXKEHUS NOAA0T HA M3Mepu-
TenbHble 3axumbl CU, a He Ha 3a>KUMbI 3NEeKTPONUTaHus.

6.2 NMoarsepxaeHNe BbINONHEHUA TPeOoOBaHUI NPU HEU3MEHSIIOLWMUXCA CUrHanax

Mpu npoBeaeHnn ncnbiTaHnin CU, ykasaHHbIX B HACTOsILLLEM pa3ferne, OOMMKHO ObITb NOATBEPXKAEHO, YTO
pe3ynbTaTbl U3MEepPEHUI HEM3MEHSAIOLLIMXCA CUrHaNoB B 061acTu 3HaYeHU BMSAOLLUX BEMUYMH COOTBETCTBYHOT
TpeboBaHUSIM K HEONpeAeNneHHOCTN n3MepeHui. NpoBeaeHne 3TUX UCNbITaHW HEOBXOAMMO, HO HEAOCTATOYHO
ANs NoaTBEPXXAEHMS COOTBETCTBUSA TPEOOBaHMAM HAcTOsILLEro cTaHaapTa. Utobbl ydeanTbes, 4To MeToapbl M3ve-
PEHUI, yCTaHOBIEHHbIE B pa3fgerne 5, npaBubHO peanuaoBaHbl B KOHCTpykuum CU, cnegyeTt npoBognTb gonor-
HUTEMNbHbIE UCMbITAHUSA U/UNN NPOBEPKU.

MpumeyaHune— PekomeHgaumm no JaHHOMY BOMPOCY NpUBEAEHbI B NPUNOXeHun B.
KnaccbiAnS

[ns Toro, YTOObI noareepAauTb, 4YTO pa6OTa CKn Npn HEN3MEHALLNXCA naMepaemMbiX CUrHanax ocyLwecrs-
naeTca npaBuIibHO, NPOBOAAT UCMbITAHUA, KakK yKa3aHO HUXe.

MpumeyaHune — [aHHble MCMNbITAHUA NPOBOASAT Kak TUMOBbLIE.

MpoBepsaloT HeonpeaeneHHOCTb U3MEPEHUI  KaXXOOW M3MEPSIEMON BENWYMHLI Crieaytowmm o6pasom
(cm. Tabnuuy 2):

- BbIGUpPaIOT N3MepsieMyto BENUYUHY (HanpuMmep, CpeaHeKBaapaTnYeckoe 3HaueHNe HanpsikeHUs);

- NogaepPK1Basi BO BPEMS UCMbITAHWS 3HAYEHUS BCEX BIUSIOLLMX BEMMYMH, KPOME NPOBEPSIEMON, B COOT-
BETCTBUM C YKa3aHHbIMU B Tabnuue 2, rpacha «YCnoBusi UcnbiTaHui 1», NOATBEPXKAAOT, YTO HEONpeaeneHHOCTb
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N3MepeHnn BbIBpaHHOM BENNYNHBLI COOTBETCTBYET Kriaccy A B MATM paBHOMEPHO pacnpeieneHHbIX ToYKax gua-
nasoHa N3MepeHuii, BKIOYas BEPXHEE N HKHEE 3HAYEHUS;

- MOBTOPSAOT OnepaLmmn UCTbITaHUIA, NOAAEPKUBAs 3HAYEHNS BCEX BITUSAIOLLMX BENTMYUH, KPOME NpoBepsie-
MO, B COOTBETCTBMM C yKa3daHHbIMK B Tabnuue 2, rpada «YCcrnoBus NCNbITaHUA 2;

- MOBTOPSAOT ONepaLmmn UCTbITaHUIA, NOAAEPKUBAs 3HAYEHNS BCEX BITUSAIOLLMNX BENTMYUH, KPOME NpoBepsie-
MO, B COOTBETCTBUM C yKa3aHHbIMMK B Tabnuue 2, rpada «YCrnoBus UCnbiTaHni 3».

[ononHWTENbHO K yCROoBUSIM UCNbITaHWI, NPUBEAEHHbIM B Tabnuue 2, MoryT 6biTb MPUMEHEHbI Apyrue yc-
NoBuSA UCMbITaHWi. [Npy 9TOM 3Ha4YeHUs, BbiIbpaHHbIE AN KXX40W BNUSAOLLEN BEMUYMHbBI, JOSPKHBI HAXOAUTHCS
B 00M1acTn 3Ha4YeHUN, yCTaHOBMNEHHOW AN 3TON BNMAIOLLEN BENTUYMHBI.

MpnmedvaHns

1 PekomeHpyeTca BblGMpaTb AN Kaxgoro mamepsieMoro nokasartens KO 15 cepun ycnosuin ucneitanuii. Ana
nokasartenen K3, nmewowmnx nHaneugyansHble n3amepsiemMble napameTpbl (Hanpumep, And nokasaTens, OTHOCALerocs
K «rapMOHUKaM HarpsiXeHus», KOTOpbIA MOXeT BktovaTh 50 oTAeNbHbIX rapMOHWK), BbIOMpaloT oauH npeacTaBuTenNb-
HbIi N3MepseMbll napameTp.

2 HekoTopble 13 BAMSAOLWMX BEMWUYMH MOTYT HE OKa3blBaTb BMUSHUS Ha 3HA4YeHUe namepsiemoro nokasartens K3.
Opyrue Bnusiowme BennMYMHbl, HA060POT, MOTYT OKa3biBaTb BMMSHME Ha 3HAYeHVWe M3MepsieMoro nokasartens (Hanpu-
Mep, FapMOHUKM HaMpsKEHUs — Ha CpefHeKBagpaTudeckoe 3HadeHue HanpsbkeHus). TpeboBaHust K HeonpeaeneH-

HOCTU W3MEPEHUN [AOMKHbI OblTb NOATBEPXKOEHbI B 000MX Cny4vasx.

Tabnwunuya 2 — [oaresepxaeHus

curHanax gns knaccoe Aun S

BbINOJTHEHNA Tpe6OBaHI/IIZ K HeonpeaeneHHoCTn M3MepeHVIl7I npn HeU3MeHHbIX

Brsiowuas O6nacTb 3HaveHum
BeNn4nHa YcnoBus ucnbiTanni 1 Ycnosust ncnbiTaHuii 2 YcnoBus ucnbitTannii 3
YacToTa foom £0,5TL (faom—=1) £0,5Ty (faom 1) £ 0,5y
3HayeHune Ugint 1% Onpepensietcss  3HadeHnsmMu  Ao3bl | OnpegensieTcss 3HavYeHWsAMU  [03bl
HanpsixeHus drvkepa, HeECUMMETPUMN Hanpsixe-| drnvkepa, HECUMMMETPUM Hanpsixe-
HWIA, TAPMOHUK HaNPSDKEHUS U UHTEP- | HWM, TApMOHWK HaMPSXeHNs N MHTEp-
rapMOHUK HanpsbkeHUst (CM. HUXKE) | rapMOHMK HanpsiKeHUs (CM. HUXe)
KpatkoBpe- P <0,1 Py=1+0,1 Py=4+0,1
MeHHas ao3a 3HaveHne Pg [OMKHO ObITb ycTa-| 3HaveHne Py OOMKHO ObITh ycTa-
dnvkepa HOBMEHO NMpK MOAYNAUUN MeaHapa-| HOBMEHO Npyu MOAYNSALMU MeaHapa-
MU yacToTon 39 M3MeHeHWn B MUHYTY | Mu 4yactoton 110 n3ameHeHuin B mMu-
(cm. FTOCT P 51317.4.15) HyTy (cM.OCT P 51317.4.15)
HecummeTpus | 100 % + 0,5 % Uy, Bo |Pasza A: 73 % Ugi, £ 0,5 %, kaHan 1. | ®asa A:152 % Uy, £ 0,5 %, kaHan 1.
Hanps>xeHu | Bcex kaHanax. Bce dpa- | ®asa B: 80 % Uy, + 0,5 %, kanan 2. | ®asa B: 140 % Uy, £ 0,5 %, kanan 2.
3oBble yrnbl 120° (ko- | ®a3a C: 87 % Uy, £ 0,5 %, kaHan 2. | ®a3a C: 128 % Uy, £ 0,5 %, kanan 3.
achpuumeHTbl Hecum- | Yrmbl caBura a3 Mexay OCHOBHbIMU | Yribl caBura gas Mexay OCHOBHbI-
METPpUM Hanps>KeHUN | COCTaBMALWNMU MexXda3HbIX Hamn-| MU COCTaBNALWMMNU  MeXdasHbIX
no obpaTtHomn n Hyne- | pskeHnid 120° (3HadeHne K, = 5,05 %, | HanpskeHun 120° (3HaveHne
BOW nocrefosartensHo- | 3HaveHne Ky = 5,05 %) Ky = 4,95 %, 3HaveHue K= 4,95 %)
cTn K, , Ky paBHbl Hym0)
FapMOHMKK 0% —3 % Uy 3-a rapmoHuka npu 0° 7-51 rapmoHuka npu 180°
HanpsXeHus (10 £ 3) % Uy ; (10 £ 3) % Uy ;
5-5 rapmoHuka npu 0° 13-a rapmonuka npu 0°
(5 %3) % Ugin ; (5 £30) % Ugin ;
29-51 rapmoHuka npu 0° 25-9 rapmoHuka npu 0°
(5 £3) % Ugin (5 £ 3) % Udin
Nuteprapmo- |0 % — 0,5 % Uy, (1 £0,5) % Ugj, npn 7,5 fom (1£0,5) % Ugip npyn 3,5 from
HUKN
HanpsxeHus
MpumeyaHwne — lNpn noarsepxaeHUn BbINONHEHUA TpeboBaHW K HeonpeaeneHHOCTN U3MepeHnn
HanpsbkeHus 3HadeHne Uy, B HacToswen Tabnuue 3amMeHsAT Ha 3HaYeHne HanpsxeHus, BbiIbpaHHOro Ans npose-
OEeHUs NCnbITaHWNA.

KnaccB

Mcnbitanns ana noareBepXXaeHuA BbINMOJIHEHUA Tpe6OBaHI/Il7I K HeonpeaeneHHOoCTn VI3MepeHVII7I He yCTaHOB-

JIEeHbI.
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MpunoxeHue A
(cnpaBo4Hoe)

N3mepeHune nokasaTenemn KayecTBa 3/IeKTPUUYECKOM IHEepPrum — Bonpochl U peKkomeHaauum

A.1 OcHOBHbIE NONOXEHUA

HacTosuee npunoxeHne npeacraBnsieT coboli cnpaBoYyHOe [OMNONHEHUE K HOPMATMBHOW YacTu cTaHaapTa.

CBefeHusi, OTHOCALLMECH K OOLUM MOMOXEHUAM W nNpoueaypam uamepeHun nokasatenen K3, 6GesoTHocutens-
HO K LlensiM M3MepeHui, NpvBeAeHbl B pasgenax:

A.2 Mepbl NpegoCcTopoXHOCTM Npy  nogknodeHun CU;

A.3 lNpeobpasosaTtenu.

CnpaBoyHble MaTepuarnbl, OTHOCALUMECA K METOAaM U3MEPEHUS MEePEXOOHbIX NMPOLECCOB HamnpsbkeHUs U TOKa,
ObICTPbIX UBMEHEHUM HaMpPSHKEHWS, TOKa, a Takke obliMe CBedeHWs O npoBanax HanpsKeHus npuBedeHbl B pasge-
nax:

A.4 TlepexogHble npouecchl HanNpPsXXeHNsa U TokKa;

A.5 DBbICTpble W3MEHEHUS HanpsXXeHuUs;

A.6 Tok;

A.7 XapakTepuCTuKM npoBana HanpsKeHus.

A.2 Mepbl NpeaoCcTOpPOXHOCTU NpU noaknoyeHnn CU

A.2.1 NMoakntovyeHue CU

Mpu nogkntoyeHmn CU pgomkHbl 6bITb 06ecneyveHbl 6€30NacHOCTL UCMbITATENSA U APYroro nepcoHana, LenocT-
HOCTb 0bGcrneagyemon cucTemsbl, a Takke 6esonacHocte CU.

HecmoTpsi Ha TO, 4To mopgkntoyeHne CU k cuctemam 3NeKTPOCHabXeHUs BO MHOMMX Criydasix npoBogsaT Mo
BPEMEHHON CXeMme U, crnefoBaTenbHo, 6e3 npumMeHeHus cnocoboB MOHTaXa CTalMOHapHbIX YCTAaHOBOK, AOJKHbI ObITb
BbINOJIHEHbI AENCTBYOLLME TpeboBaHMsA 6e30NacHOCTM U NpaBunia TEXHUYECKON akcnnyaTaumu. [encTeytome TpeboBa-
HMs 6e30NacHOCTW U NpaBuna TEXHUYECKOW 3KCnnyaTauuy AOMmKHbI UMETb NPUOPUTET Had Mepamun NpefoCTOPOXHOCTH,
npuMBeaeHHbIMU B HACTOSILLEM pasfene.

A.2.2 dnekTpuyeckme coeAMHUTENU NPU NPOBeAEHUN UCTIbITAHUN

A.2.2.1 MNogknoyeHne 3NeKTPUYECKUX CoeanHuTenen

[nsa obecneyeHusi 6e3onacHOCTM NpUMeHSOT [9], ycTaHaBnuBawWmin TpeboBaHua k 6e3onacHOCTU anekTpuyec-
Koro obopynoBaHusi Ans U3MEPEHUs, yNpaBneHus n nabopaTopHOro NPUMEHEHMS.

MopkntoveHe 3NeKTPUYECKNX CoeanHUTENENn B pacnpedenuTenbHbIX WUTax W wkadax BbIMOMHAKT Tak, YToObI
He HapyLMTb YyCTaHOBMEHHbIN NOPAAOK MX NCMONb30BaHUA. [1Bepw, KpbILWKKX, MaHENu LWMTOB 1 WKadgoB JOMKHbI ObITh B
paboyem nonoxeHun (T. €. 3aKpbITbIMW, YCTaHOBMEHHLIMU C MOMHbIM HABOPOM BUHTOB U T. A4.). Ecnun npu npoBegeHun
U3MepeHU NaHenu ocTalTCsa OTKPLITLIMU, AOSMKHbI ObITb NPEAYCMOTPEHbl  Mepbl OrpaHuyYeHus [ocTyna B 30HY
M3MepEHUN 1 Mepbl ANa uHdopMaumm apyrux nuy o6 yctaHoBneHHblx CU v opraHnsaumv, OTBETCTBEHHONM 3a NpoBe-
OEeHne N3MepeHun.

Mpw namepeHumn nokasarenen KO pekomengyetcs, 4tobbl CU B 6onblUMHCTBE cryyaes Obino NOAKMIOYEHO B TOYKE
obcnegyemon cucTeMbl, cneumanbHO npedHa3HayYeHHoN ANs U3MEPEHUA.

OneKkTpuyeckme CoequHUTENW M NPOBOA4A [OOMMKHbI ObITb yaaneHbsl OT HEWM3ONMUPOBAHHBLIX NMPOBOAHWUKOB, OCTPbIX
npegMeToB, UCTOYHUKOB HU3KOYACTOTHBIX M BbICOKOYACTOTHBIX 3NIEKTPOMArHUTHBIX Morner u Apyrmx HebnaronpusTHbIX
BHELUHNX BO34ENCTBUA. 10 BO3MOXHOCTM MX MOMOXEHUE [OIMKHO ObITh 3adUKCMPOBAHO AJ1S1 UCKIOYEHUS CyYanHOro
pasbeanHeHNs.

A.2.2.2 TlpoBoga Ansa NOAKNIOYEHUS UBMEPSIEMbIX HaMpPsiKeHUN

C uenbio noBbileHNss 6e30MacHOCTM BO3MOXHO UCMONb30BaHME NpefoxXpaHuTens B U3MepuTenbHONW Lienu Ha-
npsbkeHns. Narotosutens CU gomkeH onpegenuTb napameTpbl NnpegoxpaHuTens (Tok, Bpems cpabaTbiBaHusA u gp.),
4yTOObl 3aWNTUTL U3MepUTENbHLIM NPOBOA OT neperpy3ku. Kpome Toro, napameTpbl NpefoxpaHuTenst 4OMKHbI ObiTb
cornacoBaHbl C BO3MOXHbIMU TOKOBbIMM Meperpy3kamMu B TOYKE €ro MOAKMHYEHUS MpPU HEMCNPaBHOCTSX B cUCTEMax
3NEeKTPOCHabXeHMs.

lMpoBoaa AN NOAKNIOYEHNS U3MEPSEMbIX HaMNPsXXeHW He JOMKHbI ObITb CKPyYeHbl € npoBogamu obcneayemoi
cuctembl. He ponyckaetcsi npucoegnHeHWe NpoBOAOB AN1S NMOAKMIOYEHUS N3MEPSEMbIX HaMNpPsbkeHW K pasbemam
BbIKMIOYATENEN, paccyMTaHHbIX HAa NPUCOEdVHEHME eONHCTBEHHOrO NpoBoaHuKa. [JomkHo ObiTb o6ecneveHo Hagex-
HOe MexaHW4yeckoe coefMHeHne NpoBoAoB. Ecnv ncnonb3yloTes 3aXnMbl AN BPEMEHHOTO MOAKMIOYEHNS K MPOBOOHW-
Ky, OHW JOIKHblI COOTBETCTBOBaTL TpeboBaHuam [9]. MNpu aTom Heobxoanmo obecneunTb HageXHYH YCTaHOBKY 3aXu-
Ma, pacCyYUTaHHOro Ha MakcumarnbHOe HanpshkeHne. Bo Bpemsi yCTaHOBKM UCMbITATENb AOIKEH YYUTLIBATh BO3MOXHbIE
nocneacTBUSA HEYMBILUIIEHHOTO CMELLEHUS 3aXWMa, Hanpumep, npu BHE3anHOM HaTshkeHun kabens.

HekoTopble aneKkTpuyeckue coeguHMTENM UMET N30NMPOBaHHbIE LUTEKEPbl, KOTOPbIE MOTYT BCTaBMNSATLCA APYr B
apyra. MNpun nx npumeHeHWn [orkHa GbITb COBNMIOAEHa OCTOPOXHOCTb, YTOOLI MPU COEAMHEHUN HE BO3HMKIO KOPOTKOTO
3amblkaHusi. Heobxoaumo Bcerga npoBepsiTb COEAMHEHUs, YTOObI UCKMIOYUTL KOPOTKUE 3aMblKaHUsl, @ Takke NOAKI-
YaTb ANEKTPUYECKNE coeguHmTenu K obcnegyemon Leny TOMbKO NOcre TOro, Kak oHM nogknioyeHsl kK CU ' npaBunb-
HOCTb COeAMHEHWIn NpoBepeHa.
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A.2.2.3 MpoBoaa Ans NoAKNIYEHNUA N3MepAeMbIX TOKOB

HeobxoanMo MCKNIOYNTL BO3MOXHOCTb PasMblkaHWS BTOPUYHBIX OBMOTOK TpaHCcopMaTopoB Toka (Npu MX uc-
nonb3oBaHun). Bo BTOpUYHbIX OBMOTKaxX TakMx YCTPOWCTB He AOMKHO OblTb NpefoxpaHuTenen u ux CoeguHeHune c
Harpyskow AOMKHO OblTb MexXaHW4eckn HadexHbiM. ToKoBble Knewm u ux kabenu, nogkmnoyaemble Npu BPEMEHHOM
MOHTaXe, OOMKHbI OblTb YCTaHOBMEHbI B COOTBETCTBUM C TpeboBaHusimu [10].

A.2.3 3awumTa TOKOBEAYLWUX YacTen

YacTo KpbIWKK WUTOB CHUMALOT npu yctaHoBke CU unu npoBegeHun mamepeHuin. B aTom cryyae Bce TOKOBe-
AyLire YacTu AOMKHbI ObITb HAAEXHO 3aLLMLLEHbl U 30HA M3MEPEHU  [OoMKHa BbITb HegocTynHOW. pu ncnonb3oBaHMM
B C/ BMHTOBBIX 32KMMOB OHM OOIMKHbI ObITh 3aLUMLLEHbI Kpbilkamy. Bce npucoegmHeHust K 3akmmam  JOSKHbl ObiTb
BbIMOSIHEHbI B COOTBETCTBUM C TEXHUYECKMMU YCNOBUAMW U Ha3HAYeHUEM 3aXXNMOB. HeobXxoanMo WCKMYMTbL MOAKMIO-
YeHMe HECKONbKMX MPOBOAOB K BUHTOBOMY 3aXWUMy, PacCYMTaHHOMY Ha MpucoeuHeHWe eAMHCTBEHHOro npoBoAa.

A.2.4 PasmelieHne CU

Heobxogumo obecneuntb H6esonacHoe pasmelyeHne CU, 4ToObl MUHMMU3MPOBATL PUCK €ro NnepemMeLleHns |
HapyLIeHUs aNeKkTpuyecknx coeamHeHun. MNpu ncnonb3oBaHMM npuvHTEpa ANS perucTpaumMn AaHHbIX [AOMKHbl ObITb
NPUHATBI  MEpbl, WCKMYalLne BO3HUKHOBEHWE OMacHOCTU Mpu HakonneHun Gymarn npuHTepa. He ponyckaeTtcs
pa3smelleHne CU B mecTax, rae upesMepHblil Harpes, BAaXHOCTb UNW Mbifb MOryT noBpeanTe CU unn HapywmTb npo-
uecc cbopa AaHHbIX.

CW pomkHO 6bITb pa3meLLeHo Tak, YTobbl He cTaTb NpenaTcTBueM Ans paboTbl B 30He namepeHuid. ins atoro B
OTAenbHbIX Cryyasx LenecoobpasHa ycTaHOBKa 3alUMTHbIX orpaxaeHui unu 6apbepos. [10 BO3MOXHOCTM cnegyet
UckNiounTb pasmellieHne CU B MecTax 60MbLIOTO CKOMMEHWs Mogen.

Pa3wmelueHne C/ He JOmKHO Takke BbI3blBaTb ONACHOCTb ANS UCNbITaTens Nnpu ycraHoBke u npumeHenun CA. B
psge cnyyaeB mecta pasMelleHns CU aBnsAlTCA CAUWKOM TECHLIMU, ANS €r0 HOPMarbHOro NOAKMIOYEHMSA MOXET noT-
peboBaTbCA anbTepHaTMBHOE pasMeLleHue.

Ha dyHkumMoHupoBaHne CU MoryT BnuATb BHELWHME aKTOpbl  OKpyXatowen cpedbl. Takumu chaktopamm
ABNAIOTCA TemnepaTtypa, BNaXHOCTb, HU3KOYACTOTHbIE W BbICOKOYACTOTHbIE 3MEKTPOMAarHWTHbIe MOMs, 3MeKTpocTaTu-
Yeckue paspagbl, MexaHuyeckui yaap v Bubpauws.

A.2.5 3azemneHue

B CW BO3MOXHO BO3HUKHOBEHME BHYTPEHHWX noBpexaeHnii. Yactn CU, koTopble MOTyT Npu 3TOM OKasaTbCs NOA
HanpshkeHMeM JNeKTPONUTaHusi, AOSKHbl ObiTb COEAMHEHbI C 3aLlMTHLIM 3a3eMIIeHneM, ecinv HeobXOAMMOCTb 3TOro
ycTaHoBneHa nsrotosuteneMm. MHorne TpeboBaHnsa 6esonacHOCTM NpegycMaTpuBaloT Takke 3a3emneHne dacten CU,
KOTOpble MOryT oOkasaTbCs NOA HanpskeHuem uener namepeHuii. lNMpu ncnonb3oBaHun CU ¢ 3a3emMneHnemM B ABYX U
6onee Touykax (Hanpumep, NPy 3a3eMEHMN UCTOYHMKA MUTAHWA U U3MEPUTENbHONM Lenu) MoryT o6pa3oBbiBaTLCS
KOHTYpbl 3a3eMIeHu1sl, ecnu 3aseMrsiolme COeAUHUTENN NOOKMNIoYEeHbl K pasnuuHblM  Toukam BHe CW. Cnepyet
0653aTenbHO NPpUHMMaThL BO BHUMaHWe BrVUSHWE KOHTYPOB 3a3eMieHns Ha usMepeHus n Ha obcnefyemyto cuctemy.

Heobxogmmo Takke y4uTbiBaTb OMACHOCTb AN nepcoHana n CU BbICOKMX NOTEHUMANoB MeXAy pasnuyHbiMu
TOYKamu B cucTeMe 3asemneHns. B GonbluMHCTBE cnyyaes LenecoobpasHo NpYMEHeHne B CUCTEME JMeKTPONUTaHNs
CW n3onupytowero TpaHcdopmMaTtopa.

Mpwn npoBeaeHnn namepeHnin  cooTeBeTCcTBUE TpeboBaHMAM 6e30nacHOCTN MMEeeT MPUOPUTETHOE 3HaYeHMe.

A.2.6 BnnsaHue nomex

Ecnn CW nopgknioveHo K MobunbHOMY TenedoHy MM MHOMY pagvonepegarolemMy YCTpOWCTBY, TO HeO6X0AMMOo
NPUHATL Mepbl K TOMY, 4TOObI NepegaloLlas aHTeHHa ycTpoicTea bblna pacnonoxeHa A4OCTaTOYHO AaneKo OT TeXHUYec-
KX CPEACTB, BOCMPUMMYMBLIX K BO3OEWNCTBUIO NOMEX, Hanpumep, YyCTPOMCTB 3aliuUTbl, MEAULMHCKUX, Hay4HbIX npubo-
poB ” T.A.

A.3 NpeobpasoBaTtenu

A.3.1 O6wme nonoxeHus

CW, ocobeHHO nepeHOCHble, 06bIMHO UMEIT HM3KOBOMbTHbIE BXOAHbLIE Lenn. HekoTtopble cTtaunoHapHble CU
MOHTUPYIOT Ha yAaneHnM OT TOYeK Lenew, B KOTOPbIX MPOBOAAT M3MepeHus nokasaTtenen K3. B HekoTopbIx criydasax
MOXeT noTpeboBaTbCs COOTBETCTBYIOLLEE YCTPOMCTBO A5 TOro, YTOObI MOHM3WUTL HaMPsKEHWe, 30NMpPoBaTh BXOAHbIE
3MEeKTpUYEeCcKne Lienn oT HanpshKeHns cUcTeMbl UM obecneynTb Nepedady CUrHanoB Ha paccTosiHve. [Ans BbINOMHEHNS
nobon 13 aTuX DYHKLUMA MoXeT OblTb NPUMEHeEH Npeobpa3oBaTenb, XapakTePUCTMKN KOTOPOro AOMKHbI COOTBETCTBO-
BaTb NpeabsBnsemMbiM TpeboBaHuAM.

B HM3koBOMbTHbLIX cuctemax C  oBbIYHO MOAKNOYalT HEMOCPeACTBEHHO K TOYKE U3MEPEHUS HaNpsXKeHWs, HO
npeobpa3oBaTeny 4acTto MCMOMb3YT ANS U3MEPEHUsT TOoKa.

B cuctemax cpegHero 1 BbICOKOrO HanpsbkeHus npeobpasoBaTenyt UCnosb3ytoT Kak NpyU M3MepeHnn Hanpsixe-
HWS, TaK U NpU M3MEPEHUM TokKa.

Mpu ncnonb3oBaHnn npeobpasoBartenen ocoboe 3Ha4YeHWe MMEKT MX NMHENHOCTb U YacToTHas W dasosas
XapaktepucTuki. pu namepeHnn JormkHa UCNonb3oBaThbes Besi Wkana CY 6e3 nckaxeHust unm orpaHnyeHns uameps-
eMbIX curHanos. [na u3aMepeHuin NnepexofHbIX NPOLEeCcCoB U rapMOHWK 0COBEHHO BaxHa nornoca YyactoT npeobpaso-
Batens.  [Ing Toro, 4tobObl n3bexaTb HenpaBWMbHbLIX U3MEPEHUIN, HEOOXOAMMO Y4YMTbIBaTb HOMMHANBHOE 3HA4YeHue
wkanel CW, NMHENHOCTb, 4YacTOTHble, (ba30Bble N Harpy3oyHble XapakTepucTuku npeobpasosarens.
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n pnmMmedaHne — ﬂpeo6pasoBaTenM TOKa, nNnpeaHa3Ha4YeHHble 0514 3alWUTHbIX u,enel7|, MOryT WUMETb NOHUXEH-
HYHO TOYHOCTb B CpaBHEHUWN C NU3MePUTESbHbIMU npeo6pasoBaTenﬂMM.

A.3.2 YpoBHM cUrHanoB

A.3.2.1 NMpeo6paszoBaTenu HanpsHKeHUs

B kauecTBe npeobpasoBaTens HanpsiKeHWs uYalle BCero MCnonb3yeTcd TpaHcdopmaTtop HanpshkeHus. MoryT
6bITb paccMOTpeHbl ABa BuAa TpaHCHOPMATOPOB HaMPSHKEHUs: UCMOMb3yeMble B 3aLUTHbBIX pernerHbIX Lensx u uc-
nonb3yemble B U3MEpPUTENbHbIX Liensx.

TpaHcopmaTopbl HAaNPsXKeHNsi NEPBOro BUAA CKOHCTPYMPOBaHbl Tak, YTobObl obecneunTb NpaBunbHOE nNpeobpa-
30BaHue gaxe B crniyyae nepeHanpsikeHWin npu KOpPOTKOM 3aMblkaHUM B OAHOW K3 a3 TpexdasHoW CUCTEMBI.

TpaHcdopmaTopbl HAaNPSHXKEHNS BTOPOro BuAaa, HaobopoT, BbIMOSIHEHbI TaK, YTOObI 3aLMTUTbL CHETUMKM OT nepe-
HanpsKeHW B 9MeKTpuYeckmx cetax. B aTom cnydvae HacblleHne cepaeyHunka NPUBOAUT K UCKaXKEHWIO BbIXOOHOMO
curHana.

Ecnn CY nopkntodeH K TpaHcdopmaTtopy HanpsiKeHusl, KOTOPbIN YXKe MCMOoNb3yeTcs ANSA BbINOMHEHNS ApYrvX
yHKUMIA (Hanpymep, U3MepeHuin), To cneayeT no3aboTuTbCa O TOM, YTOObI AONOMHUTENbHAsS Harpyska He NoBnusana Ha
MeTpOorMyeckme xapakTepucTukm TpaHcdopmaTtopa.

CnegyeT 6bITb OCTOPOXHBLIM Npu nogkntoveHnn CY Kk BTopr4HON 06MOTKe TpaHcdopmaTtopa, MCnofb3yemoro Ans
sawuTbl. Ownbkn coegnHeHnsa MOryT CTaTb NMPUYMHON HenpeaHaMepeHHOro cpabaTblBaHWNsA 3aLMTHOMO perne.

MpwumedyaHne— [JononHUTeNbHbIE CBEOEHUS O HEONpPeaeneHHOCTU M3MEPEHUI MPU UCNONb30BaHUN
TpaHcdopMaTopoB HanpskeHnss npueeaeHsl B [11].

A.3.2.2 NpeobpazoBaTenu Toka

3HayeHne ToKka B ANEKTPUYECKON CeTU MOXeT KonebaTbCs OT Hyns A0 3HaYeHUs TOka KOPOTKOro 3amblKaHus.
3HayeHne Toka KOPOTKOrO 3aMbIKaHUS MOXET 3Ha4MTerNbHO MpeBblllaTbh HOMWHANbHOE 3HAaYEeHWe M3MepPsSeMOoro Toka.
Bo3amoxHO 20-kpaTHOE MpEeBbILIEHNE HOMUHANBHOIO 3HAYEHUS.

Hanbonee pacnpocTpaHeHHbIM BMAOM NpeobpasoBaTeneil Toka sBnseTca TpaHcdopmaTtop Toka.

HekoTopble TpaHcdopmaTopbl Toka 060opyAoBaHbl ABYMSt UNU BOMbLUMM YACIIOM CepAEeYHUKOB w/unn ABYMS
BTOPMYHbIMM OoBMOTKamu: ogHon — Ans 6onbwmx TOkoB (20 — 30-kpaTHbIX NPEBBILEHWIA HOMUHAMNBLHOMO TOKa) W
BTOPOW — AN HOMUHanbHOro Toka. [Npu npoBegeHUM M3MepeHuin AormkHa ObiTb NpaBunbHO BbibpaHa BTOpuYHasi 0b-
moTka. Ecnn BTOpnyHas obmoTka BeibpaHa HenpasunbHO, nospexaeHne CU MoXeT npuBECTU K HeyMbILUMEHHOMY
paspbiBY Lieny BTOPUYHON 0OMOTKM TpaHCcopMaTopa ToKa 1 K OnacHOMY (M pa3pyLunTenbHOMY) MOBBILLEHMIO Hanpsxe-
HUS.

Ha HeonpeaeneHHOCTb n3MepeHuii C MOMOLLIbIO TOKOBbBIX KreLlen MOryT okas3aTb BMSHWE pasfnyHble MPUYrHBbI,
HanpvmMep LEeHTPMPOBaHWE 1 Yron NpoBOAHMKA, MPOXOAsLLEero Yyepes OKHO npeobpasoBarens.

MpwumedyaHwune— [JononHutenbHble CBEAEHUS O HEONPeAEeneHHOCTN U3MEPEHNIA MNPU UCMNOMb30BaHWUM
TpaHcdopMaTopoB Toka npusedeHsl B [12].

M3mepeHne nepexodHbiX NPOLECCOB TOKa MOXeT ObiTb NPOBEAEHO C MOMOLLBK LUYHTOB MUK TpaHCHOopMaTopoB
TOKa, CKOHCTPYMPOBAHHbIX AN BbICOKOYACTOTHbLIX U3MEPEHUIA.

KoakcuanbHble LWyHTbI, 0ObIYHO MCMoNnb3yemble B nabopaTopHbIX YCNOBUAX, UMEKOT HEAOCTaTOK, CBSA3AHHbLIN C
HEeOOX0AMMOCThLIO BKIOYEHMS B TOKOBEAyLLME NPOBOAHWUKM. KpoMe TOro, BbIXOAHOW CUrHanm LWyHTa He U30NMpoBaH OT
CWIOBOW Lenu. BmecTe ¢ TEM LUYHTbI HE BOCNPUUMYMBBLI K HACBILLEHWIO U OCTaTOYHOMY HaMarHU4MBaHWIO, KOTOPbLIE MOTYT
NOBNMATL Ha U3MEPEHUsI NPY UCMOSb30BaHUN TpaHCHOPMaTOPOB TOKa.

TpaHcdopmaTopbl ToKa, paboTarlime ¢ NOAXOAsLEN PE3UCTMBHOW HarpysKom, CO3[4aloT HanpshkeHue, nponop-
LUMoOHanbHOE TOKY B nepBuYHOli o6moTke. OObIYHO nepBuYHasi o6MOTKa COCTOUT M3 OOHOIO UMM HECKONbKUX BUTKOB,
NpoXoAsiLMX Yepes OKHO cepaeyHuka. [MaBHOe NpPerMyLLECTBO TakMx Npeobpa3oBaTtenei Toka — obecneyeHue n3ons-
UM OT CUMOBBIX Lienel U LIMPOKMIA AMana3oH OTHOLEHUN «U3MepSeMbI TOK/HanpsKeHue».

[Opyroe npenmyLLecTBO COCTOUT B TOM, YTO HEKOTOPbIE (HO HE BCE) TpaHCOpMaTopbl TOKa He TpebyoT oTcoeamHe-
HWS CUIOBOW LENuM OT Harpy3kM BO BpPeMS MOHTaxa.

JonyckaeTcsa npumMeHeHre npeobpa3oBaTenel Toka ApyrMx BUOOB, BKIOYAA OMTUYECKUE AATYMKM nonspusauyum
n npeobpasoBaTenn Ha ocHoBe addekta Xonna.

A.3.3 YacToTHble xapakTepuCcTUKu npeobpasoBarternen

A.3.3.1 YacToTHbIe 1 (ha3oBble XxapaKTepPUCTUKN Npeobpa3oBaTenen HanpsHkeHus

B ocHoBHOM TpaHcopMaTopHble Npeobpas3oBaTenu HanpsikeHWst UMEKT NpUeMIIEMbIe YacTOTHbIE U Mepexoa-
Hble XapakTepucTuku B nomnoce Yactot o 1 kly. B psage cnyyaeB nonoca 4acTtoT MOXET ObITb OrpaHnyYeHa 3Ha4YeHUEM
3HauMTenbHO MeHee 1 k'Y, a UHorda — [JOCTUraTb HECKOMbKUX KUIorepL.

[MpocTble eMKOCTHbIE AeNUTENU HanpsKeHUs MOryT MMETb YacTOTHble U (Pa30Bble XapaKTepPUCTUKX, NPUrOaHbIE
A5si YacToT 40 COTEH Kunorepl, vnu Bbiwe. OgHako K eMKOCTHOMY AEenUTENto Npyu ero NpUMEHEHUM BO MHOTMX Cryyasix
npeaHaMepeHHo A00aBNAT PE30HAHCHYIO LEeMNOYKy, YTO MOXET NPUBECTU K HEMPUIOAHOCTU YAaCTOTHON XapaKTepucTu-
KM ONns vM3MepeHuii Ha ntobol YacTtoTe, OT/IMYHOW OT OCHOBHOW.
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Pe3nctvBHble genutenu HanpsbkeHWst MOryT UMETb YacTOTHbIe U Pa30Bble XapakTepUCTMKU, MpUrogHble Ans
YacToT 0o coTeH kunorepu. OAHaKo MX MPUMEHEHME MOXET co3aTb Apyrve Nnpobnemel, Hanpumep, BXO4Hast eMKOCTb
CW moxeT okasbiBaTb BfMSIHUE Ha YacTOTHble W (Pa3oBble XapaKTepPUCTUKM PE3UCTUBHBLIX AENUTENENn HanpsxeHns.

A.3.3.2 YacToTHbIe U (ha3oBble XapaKTepUCTUKM Npeobpa3oBaTeniei Toka

YacToTHas xapaktepuctvka TpaHcopMaTopoB TOKa 3aBWUCUT OT Kracca TOYHOCTW, TWMa, OTHOLUEHUS BUTKOB,
MaTtepuana u MnonepeyHoro CeYeHus CepaeyHnka M Harpyskm BTOpuMYHOW 0OMOTkM. Kak npaBuno, 4yactoTa cpesa
npeobpa3oBaTensi Toka paBHa OT OAHOTO 40 HECKONbKMX Kunorepl. PasoBast xapakTepucTUka yxyaLwaeTcs ¢ npubnuxe-
HMeM K YacToTe cpesa.

MpumedyaHune— B HacToswee Bpems paspabaTbiBaloTcs npeobpasosBaTenn Toka HOBbIX BUAOB ¢ 6onee
BbICOKOW 4YaCTOTOW cpe3a M Nyydllel NMMHENHOCTLI0 (onTudeckne npeobpasoBaTtenu 1 npeobpasoBaTeny Ha OCHoBe 3dh-
dekTa Xonna). Mpu ux npumeHeHnn TpebyeTcs TlaTenbHOe pacCMOTPEHe BONPOCOB U30NSALMN, LyMa, Auana3oHOoB
N3MepEeHUs 1 ycrnoBun 6Ge30nacHoOCTu.

A.3.4 MpeobpaszoBaTenu AN N3MepeHus nepexoaHbIX NPoLeccoB

Mpu BbIbOpe NpeobpasoBaTtenen Anst M3MEPEHUS MepPexOoaHbIX NPOLECCOB B 3MEKTPUYECKUX CETAX NepeMeHHO-
ro Toka OOSKHbl ObiTb YYTEHbl ABa BaXHbIX NpuMHUuMNa. Bo-nepBbix, YpPOBHWM CUMrHana Ha Bbixode npeobpasoBaTens
OOImKHbl 06ecneuntb mMcnonb3oBaHue nonHon wkanbl CW 6e3 uckaxeHuss nnu orpaHvdeHunst curHana. Bo-BTopebix,
YacToTHas xapakTepucTuka npeobpasoBaTtens (amnnuTyaHas n ¢asoBasl) OOMMKHA COOTBETCTBOBATb XapaKTepUCTUKaM
n3MepsiemMoro curHana.

Mpeobpa3zoBaTenu HanpsXXeHus

MpeobpasoBaTenu HanpskeHUst AOMKHbI ObITb CKOHCTPYMPOBAHbI TaK, YTOObl MCKIHOYMTb UCKAXKEHWS], BbI3BaH-
Hble MX HacblweHneM. [py HU3KOYACTOTHBLIX NEePEXOAHbIX npoueccax Ans 3Toro Heobxoammo, 4YToObI TOYKa M3rnba
KPUBOW HachblLLeHns npeobpasoBaTtenst Obina Bbilwe, Mo kKpanHen mepe, Ha 200 % TOYKM HOMMUHANbLHOTO HaMNPSHKEHUS.

YacToTHas xapaktepucTrka 60nbLUMHCTBA M3MEPUTENbHbLIX MpeobpasoBaTenen HanpPsHKeHWS 3aBUCUT OT MX TUna
W NPUIOXeHHOM Harpy3sku. Mpu Harpyske ¢ 60MbLIMM NOMHBIM COMPOTUBMEHNEM XapakTepucTuka obOblYHO Mpuemnema,
no kpanHen mepe, 0o 2 kl'y, HO MOXeT ObITb U XyXe.

EmKOCTHblE TpaHcopmaTopbl HanpsXkeHnst 06bIMHO He obecneyvmBaldT TOYHOW Mepefadn BbICOKOYACTOTHbIX
COCTaBNSOLLMX.

[ns BbICOKOYACTOTHBLIX W3MEPEHUI MNEePEXOLHbIX MPOLECCOB HeoOXOAMMO NMPUMEHATb €MKOCTHblIE UMW YUCTO
pe3nCTUBHbIE AenuTenu HanpshkeHusi. CneuunanbHble eMKOCTHbIE AenuTenu MoryT obecneuntb BbINONHEHUE U3Mepe-
HWUIA, TPEBYOLWMX TOYHOWM NaEHTU(MKaLMM NepexonHbIX NPOLEeccoB B Mosfioce, Mo KpaiHeln mepe, Ao 1 M.

Mpeobpa3oBaTtenu Toka

YunTbiBas, Y4TO TOK B pacrnpegenuTenbHON 3neKTPUYeckon CeTM U3MeHsieTca Yawe u ¢ bonbluer amnnuTyaow,
YyeM HanpshkeHue, Boibop noaxopsuiero npeobpasoBaTens Toka npeacTaBnsieT cobon Gonee TpyaHyko 3agady, Yem
BbIGOp Npeobpa3oBaTens HanpsKeHUs.

CraHgapTHble M3mepuTenbHble npeobpas3oBaTteny Toka noaxoaaT ANs M3MEpPeHui B nonoce 4actoT go 2 Ky
(dbazoBble OLIMGKM MOTYT ObITb CYLLLECTBEHHLIMWU W HUXE 3TOro npegena). [Ans 6onee BbICOKUX YacToT cnegyeTt npumve-
HATb NpeobpasoBaTenn Toka OKOHHOro Tuna ¢ 60MbLMM OTHOLLEHWEM BUTKOB (TOpouaasnbHble, C pa3beMHbIM CepaeYHU-
KOM, OQHOCTEP)XXHEBbIE TpaHCHOPMAaTOpPbl U TOKOBbIE KIELLM).

JononHuTeneHbIMK  XenaTernbHbIMU XapakTepucTukamu Ans npeobpasoBaTener Toka sIBNSATCS:

- bonbluoe oTHoweHue BMTKOB, Hanpumep 2000:5;

- MEHEE YeM NsiTb BUTKOB B NEPBUYHON 0OMOTKE;

- Manbli OCTaTOYHbIA NOTOK, Hanpumep 10 % ypOBHSA HACbILWEHWS CepaeyHUKa;

Oonbluas nnowanb CeYeHUss CepaeyHmKa;
MUHUMasbHbIE 3HAYEHWUsI CONPOTMBIEHUS BTOPUYHOW OOMOTKM M MArHUTHOTO PaCCESHWUSI.

Mpu ncnonb3oBaHun npeobpasoBaTenen Toka ANS U3MEepPeHNst NepexonHblX MPOLLECCOB BaXHbl ABa KIOYEBbIX
napameTpa, KoTopble crnedyeT yunMTblBaTb: Mpon3BeAeHne Toka Ha BpeMst [ - f,,, M BpeMS HapacTaHus/cnaga umnynbca.
TunnyHble 3HaYeHust BpemMeHn HapacTaHus umnynbsca 10 % — 90 % HaxogsTtca B npegenax ot 2 ao 200 He. TunuyHble
3HaYeHNss BpPeMeHu cnaga Haxoaatcs B npegenax oT 0,7 %/mkc [o 0,5 %/mkce.

M pnmMedYyaHnNne — MSMepeHVIﬂ BbICOKOYaCTOTHbIX Hal'lpﬂ)KEHMVI 1N nepexogHbIX NpoueccoB HaMpsAXeHua B
BbICOKOBOJIbTHbIX CUCTEMAX MOTyT ObITb npoBeaeHbl C UCNoNb30BaHMEM €MKOCTHbIX BbIBOOOB, MUMEKLLINXCA B npe06pa-
30BaTenax Toka U nsondatopax TpaHC(*)OpMaTOpOB.

A.4 MNMepexoaHble Nnpouecchl HaNnpsXXeHUsA U Toka

A.4.1 O6wume nonoxeHus

[aHHbIVi pa3gen pacnpocTpaHsAeTcs, Npexae BCero, Ha nepexofHble Mpouecchbl B HU3KOBOSbTHBIX CUCTEMaXx
3MEeKTPOCHaBXEHUSA 1 HE pacnpOCTPaHSETCA Ha NepexofHble Npouecchl B KOMMYTALMOHHBLIX YCTPOMCTBAX C ra3oBOM
n3onsauMen unM BbICOKOBOMbTHbIX cuctemax. [lepexogHble Npouecchl MOryT MMETb MECTO B MOObIX SNeKTpUYECKMX
CETHAX MEepPEMEHHOro Toka. TpaguUMOHHO X XapaKTepu3yloT Kak  «NepexofHble HanpsKeHUsi», XOTS BO MHOTUX Cryyasx
nepexoHbllii MpoLecc Toka MOXET ObiTb Gonee BaxHbIM. BaxHoe 3HayeHue umetoT obHapyxeHue, knaccudukauust n
onpefeneHne xapakTepucTMK MNepexonHblX MPOLIECCOB HaMNpPsiKEHWS.
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A.4.2 TepMuHbI M onpegeneHus

A.4.2.1 nepexoaHbI npouecc: ABrneHne Unu BenuunHa, M3MeHsiloLmMecs Mexay AByMS COCeQHUMN cTaunoHap-
HbIMW COCTOSIHUSIMM 33 UHTEpBarn BPEeMEHMW, KOPOTKWI MO CPaBHEHMIO C MOJSIHOM paccMaTpuBaeMOn LUKanow BpeMeEHM.

A.4.2.2 cKa4yoK HanpsikKeHus, WMNyJNbCHOE NnepeHanpsikeHue: BonHa HanpsikeHUs nepexogHoro npouecca,
pacnpocTpaHsalLWascs BOOb NIMHUM UMW LIENWU U XapaKTepuayoLwascs ObICTpbIM HapacTaHWeM M MeANEHHbIM CHUXe-
HUEM HanpsKeHus.

A.4.3 YacToTHbIE M aMNNUTYAHbIE XapaKTEPUCTUKN NMepPexXoaHbIX MPOLLECCOB B ANIEKTPUYECKUX CETAX nepe-
MEHHOrOo TOKa

MepexonHble NpoLecchbl B 3MNEeKTPUYECKMX CEeTAX MEPEMEHHOro ToKa XapakTepusylTCcs LWMPOKUM  pa3Hoobpasu-
eM dopM curHana, amnnuTyg u anutensHocten. Onucatb AaHHble NpoLecchl NPoCcTbiM Habopom NnapaMeTpoB AocTa-
TOYHO CMOXHO, HO OCLMMNOrpaMmbl NO3BOMISOT OTHECTU 3TU NEepPexoaHble MPOLECChl K HECKONbKUM TUMMYHBIM hop-
MaM CUrHanoB, UCMOMb3yeMbIX B Ka4eCTBE UCMbITATENbHbIX CUTHANOB NPY UCMbITAHUAX TEXHUYECKUX CPEACTB Ha YyCTOWYK-
BOCTb K MUMMNYNbCHBLIM KOHOYKTUBHBLIM nomexam (cM. FOCT P 51317.4.4, TOCT P 51317.4.5, TOCT P 51317.4.12).

CneKkTpbl HECKOMBbKMX MPEACTaBUTENbHBLIX UCTbITATENbHBLIX CUTHANOB NPYBEAEHb! Ha pyUcyHKe A.1.

CnekTpbl, npuBeaeHHble Ha pucyHKe A.1, MOryT ObITb MonesHbl Npu pa3paboTke anropuTMoOB NpeobpasoBaHus
aHamnoroBbIX CUrHamnoB B LudpoByo dopMy v nNpu obpaboTke AaHHbIX.
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1 — ucnblTatenbHbIi curdan 10 Mkc (anutenbHocTb poHTa)/1000 MKC (ANMTENBbHOCTb UMMYNbCa);

2 — MUKpOCeKyHOHasi umnynbCcHasi rnomexa 6onbwol 3Hepauu (umnynbc HanpskeHus 1/50 Mkc)

(cm. FOCT P 51317.4.5); 3 — MukpoceKkyHOHasi uMnybcHasi nomexa 6onbwol saHepauu (UMybC

moka 6,4/16 mkc) (cm. FTOCT P 51317.4.5); 4 — oduHo4yHass KonebamernbHas 3amyxatowjasi romexa

¢ yacmomou konebaHul 100 kl'y (cm. TOCT P 51317.4.12); 5 — nayku HaHOCEKYHOHbIX UMITYMbCHbIX
rnomex 5/50 Hc (cm. TOCT P 51317.4.4)

PucyHok A.1 — CnekTp TUMWYHBIX UCMbITaTENbHBLIX CUrHanNoB, NPeACTaBNSALLMX
nepexogHble npoLecchl

CnekTpbl UCMbITaTenNbHbIX CUTHANO0B, COOTBETCTBYIOLUMX NEPEeXOoAHbIM MpoLeccam HanpsXXeHUs 1 Toka B SMNekTpu-
YeCKUX CeTAX NepemMeHHOro Toka, cofepxaTt 4YacToTbl B nonoce npubnuantensHo p[o 10 MMy (anutensHocTb A0
200 Mmkc). CnekTpbl NepexogHbIX NPOLEeccoB ¢ GonblUMK amMnnuTyaaMu cogepxar YactoTel 4o 1 MMy, (anutenbHoCTb
00 2 Mc). B Touke noakntoveHns KOHEYHOro NoNb3oBaTens K 3NeKTPUYecKom ceTm amMmnnuTyabl nepexofHblX NpoLeccoB
HanpsbkeHnsa MoryT 6biTb Ao 6 kB, Toka — go 5 KA.

YacToTa onpoca npu aHanoro-uudpoBoM npeobpaszoBaHuy JommkHa ObiTb, MO KpaiHen mepe, B ABa pa3a Gonblue
MaKCUManbHOW YacToThbl CrekTpa NepexoaHbIX NPOLEeCcCOoB Hanpsix)xeHusa u Toka. MakcumanbHas yactoTa cnektpa ornpe-
AenseT Takke XapaKkTepucTuku unbTpa, WUCKMYaloWero HanoxeHue CrneKkTpoB Npu AUCKPETHOM npeobpasoBaHum
dypbe. CBefeHusi, OTHOCSLLMECS K U3MEPEHUSIM MEPEXOAHBIX NPOLECCOB, NpuBeAeHbl Takke B A.2.4.
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A.4.4 MeToabl oGHapyXeHUsA NepexoaHOro npowecca 1 MecTo U3MepeHuin

PesynbTaTbl nsmepeHusi napaMeTpoB NepexodHoro npouecca 3aBuUCAT OT MpUPOAbl MePexofHoro npouecca U
YCTaHOBIIEHHbIX XapaKkTepUCTKK U cnocobos npumeHeHns CU. Ecnu rnaBHbIM BONPOCOM siBnsieTcs obecneveHne n3ons-
LuKn, TO U3MEPEHNA MepexoaHbIX MPoLeccoB 0ObIMHO MPOBOAAT Mexdy dasHbIM NPoBOAOM W 3emnen. Ecnn rmaBHbIM
BOMPOCOM SIBMSIETCA MWCKIOYeHUe BO3MOXHOro nospexaeHus CU, To namepeHuns nepexogHbix npoLeccoB 06bI4YHO
npoBOAAT Mexay hasHbiMy npoBogamu nnu  Mexgy asHbIM U HEeWTParnbHbLIM NPOBOAAMM.

HekoTopble U3 MeToAoB OOHapYXXeHUs1 NepexodHblIX NPOLLECcCoB U NpuMepbl NpumeHeHns CU:

- MeTo[ CpaBHEHWS!, OCHOBAHHbIN Ha NPEBbILLIEHUN PUKCUPOBAHHOIO abCoONOTHOrO NOPOroBOro 3Ha4YeHUs, ycTa-
HOBIIEHHOrO, HanpuMMep, OrPaHNYUTENAMU MMMYIbCHBIX NEPEHANPSKEHNN, YyBCTBUTENbHBIMU K BXOAHOMY Hanpske-
HuI0;

- MeTop ornbaroen, NogobHbIA METOAY CPABHEHMUS, HO C MUCKITIOYEHMEM OCHOBHOWM COCTaBMSLIEN Nepes aHa-
nM30M, NPMMEHUMBIW, HanpUMep, Ans NepexoAHbIX NpoLeccoB, 00YCMOBMNEHHbIX EMKOCTHOW CBSA3bHO;

- METOA CKONb3ALWEro OkHa, NP1 KOTOPOM MrHOBEHHbIE 3HAYEHUSI CPAaBHMBAKOT C COOTBETCTBYHOLLMMN 3HAYEHNSMU
npeabiayLiero nepvoga, NPUMEHNMbIN, Hanpumep, Ans HU3KOYACTOTHBIX MePexodHbIX KOMMYTaLMOHHbBIX MPOLECCOoB,
CBSA3aHHbIX C baTapesiMu KOHAEHCATopOoB, NMPUMEHSEMbIMW NS KOppekumn KoadduumneHTa MOLHOCTY;

- MeTod wuamepeHus dv/df, OCHOBaHHbIAN HA MNPEBbLILEHUN TEKYLLUMM 3Ha4YeHneM dv/df abcontoTHOro NOPOroBoro
3HaYeHns, YTO BbI3bIBAET, HaNpMmep, ownboYHble cpabaTbiBaHUA B CXeMax CUMOBOW 3MIEKTPOHWUKA WMN  HEeNUHEWHble
npoueccbl B 06MOTKax MHAYKTOPOB;

- MeToA M3MepeHus CpeAHeKBagpaTUYeCcKoro 3HaYeHUsi, OCHOBAHHBIN Ha WCMNOMb30BaHUM BbLICOKOW YacTOThI
OTCYETOB, BbLIMUCINIEHUWN CPEAHEKBaAPATUYECKOro 3HaYeHus AN MHTEpBanoB BPeMEeHW MHOrO MeHbLLEe Neproaa OCHOB-
HOWM YacTOTbl N CPaBHEHWUM MOMYYEHHOro pesynbTarta C NOPOroBbIM 3HaveHneM. [laHHbI MeTod NPUMEHUM, Harnpumep,
Korga ganeHenLme BblYMCIIEHNS UCMOSb3YIOT ANs pacyeTa 3Heprm B yCTPONCTBAX 3alUThbl OT MMMYIbCHbIX NepeHanps-
XEHUA WM HaKoNneHus 3apsaos;

- Apyrve MeTOoAbl, OCHOBaHHble Ha MNpeACcTaBfeHnM curHana B 4acTOTHOM obracTn (AMcKpeTHoe unn BeicTpoe
npeobpasoBaHue Pypbe, BEVBNET - aHanM3 M T. 4.).

A.4.5 MeToabl knaccudpukaumm n napameTpbl

MepexogHbli npolecc, OOHapyXXeHHbIi MeTogamu, YykaszaHHbiMM B A.3.3, cnegyeT knaccuduumpoBaThb.
HekoTopble knaccuukaumoHHble napameTpbl NepexofHbIX NPOLIECCOB BKMOYaT B cebs:

- MMKOBOE 3HAYeHWe HanpshkeHus uunu Toka (crnegyeT yunTbiBaTb, YTO Ha MUKOBOE 3HAYeHVWe BMMSAET Takke
WHTEpBan n3MepeHus);

- NpeBbILIEHNE HanpPsHKEHUS;

- CKOpPOCTb BO3pacTaHuUsa HanpsbkeHusa unu toka (dv/dt nnu dildt);

- YaCTOTHblE XapaKTepUCTUKK;

- ONUTEeNbHOCTL Npouecca (cneayeT yuuTbiBaTb TPYAHOCTb ONpeaeneHns ANMTenbHoCTU u3-3a AeMndupoBaHums,
HenpaBwWnbHOCTN OPMbI  curHana u T. 4.);

- KO3 PUUMEHT AeMNPUPOBAHMS;

- 4YacTOTy BO3HVUKHOBEHWS;

- BHEpruo N MOLLHOCTb (MepexodHoro nNpoLecca B CUCTEME ANEKTPOCHABXKEHNS UNN NepeaaHHOro U3 CUCTEMBI);

- MOBTOPSIEMOCTb [Mepuopmnyeckne nepexodHble nNpouecchl (B BUAE MMMYNbCOB B KaXAOM NepUoae) Unm ognMHoY-
Hble (Henpenckasyemble)].

YkazaHHble Bbllle napameTpbl LienecoobpasHo NpUMeHsTb Npu  paspaboTke cucTembl Knaccudumkaumm, no3so-
NSOLWENn CTaTUCTUYECKN onNncaTb nepexofHble npouecchl. C Apyron CTOPOHbI, HECKOMBKO U3 3TUX TPYAHO onpeaensembix
napameTpoB MoryT BbiTb rpaduyeckn npeacTaBneHbl Ha OQHOW OCUMANorpaMMe, YTO BaXHO, Hampumep, Npu noucke
HeucnpasHoOCTEN.

A.4.6 BnusiHue yCTPOMUCTB 3alimUTbl OT MMMYJIbCHbIX NepeHanpsXXeHU Ha M3MepeHue napamMeTpoB nepe-
XOAHbIX NpoLeccoB

YCTponcTBa 3auThl OT UMMYNbCHBIX NepeHanpsKeHUn NpeacTaBnaloT COOOM LUYHTMPYOLNE 3NIEMEHTI, MPOBO-
Aslme TOK Npu NpeBbILLEHU MOPOroBOro HanpskeHus. [aHHble ycTpocTBa OObIMHO MCMONbL3YHT ANS OrpaHNYeHns
UMMYNbCHBIX NePeHanpPsHXeHn (CKaykoB HanpsbkeHns). OHKU LUIMPOKO MPUMEHSAITCHA B CETEBbIX PMUMbTpax U 4acTo BXO-
AAT B COCTaB TAKUX YYBCTBUTENbHbBIX 3MEKTPOHHbBIX YCTPOMCTB, Kak MepCOHasibHble KOMMbTepsI.

MockonbKy BCe yCTPONCTBA 3alUTbl OT UMNYNbCHBIX NEPeHanps»XeHnii B 3NeKTpUYecKon cetn daktuieckm coeam-
HeHbl NapannenbHo, TO YCTPOWCTBO 3alMThl C Hanboree HU3KMM MOPOroBbIM HanpskeHueM OyaeT (B npedenax ero
BO3MOXHOCTEW) OrpaHnyMBaTh BCE NEePexodHble HanpsxXeHUs W LYHTMpOBaTb OOMbLUYIO YacTb TOKOB NEpPexogHbIX Mpo-
LeccoB, BO3OENCTByOWMX Ha obopyaosaHune. CriegoBaTenbHO, U3MEPEHNE NepPexodHbIX HaNpPsHKeHWA Ha  MHOMMX
obbekTax (od1CHble NOMeLLeHMs, nabopaTopun, NPOMbILLMEHHbIE NPEANnPUATUS U T. A.) MOXET NPUBECTU K HETOYHOMY
pesynbTaTy, Tak kak bygeT npocTo M3MEpPEeHO MOpOroBOe HanpsKeHue OAHOro M3  paspsaHuKoB. Mo 3Tow npuyvHe
nepexoHbln TOK YacTo SABMSETCH Myylleil Mepon OLEHKM MHTEHCMBHOCTU MEepexoAHbIX MPOLEeccoB, YeM NnepexopHoe
HanpsxeHue.

A.5 BbiCTpble U3MEHEHUs1 HanpsXeHus

BbiCTpoe n3MeHeHVe HanpspkeHus npefcTaBnseT cobon peskuii nepexos CpefHeKkBagpaTUYeCcKoro 3HayYeHus
HanpspkeHWs OT OHOr0 YCTAHOBMBLLErOCH 3HAYEHUS K ApYyromy.
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Onsa namepeHns ObICTPbIX M3MEHEHUI HanpskKeHusl OOMKHbl OblTb  onpederneHbl NoOporoBble 3HaYeHWUs Ang
Ka)xgoro w3 criefylowmux napameTpoB: MUHUMArbHOW CKOPOCTU WU3MEHEHWSI HanpshKEHWUsi, MUHUMarbHbIX ONUTENbHO-
CTel YCTaHOBUBLUMXCS 3HAYEHWUM HanpsKeHWUs, MUHMManbHOW PasHOCTU HanpshKeHWi Mexay ABYyMSI YCTaHOBUBLUMMU-
CSl 3HAYEHUSIMU N MOCTOSIHCTBA YCTAHOBMBLUMXCS 3HAYEHWI HANpPsHKEHUS.

3HayeHVe HanpshkeHnst Npu GbICTPOM M3MEHEHUW HanpPsKEHUS HE JOMKHO MpeBbillaTbh MOPOroBbIX 3HAYEHWI
npoBana HanpshkeHus W/unu nepeHanpskeHus, Havye U3MEeHeHue HanpshkeHus OyAeT MHTepnpeTMpoBaHO Kak Mpo-
Ban Wnu nepeHanpsikeHue.

XapakTtepHbIM napaMeTpoM ObICTPOro WU3MEHEHUS HanpskeHusl SABMSEeTCA pa3HOCTb MexAy YCTaHOBUBLUMMCS
3HAYEHNEM HaMNpPsPKEHWs!, OOCTUTHYTbIM nocrie GbICTPOro M3MEHEHUS, U WCXOAHbIM YCTAHOBMBLUMMCSI 3Ha4YeHUEM.

A.6 Tok

A.6.1 O6wwme nonoxeHus

MpumeHutenbHo kK KO wn3mMepeHuWss Toka OOMOMHSAT U3MEPEHUss HanpshKeHusi, ocobeHHO ecnm Heobxoaumo
onpeaenntb NPUYMHbI TakMx COOBITUIA, KaKk M3MEHEHWE 3HAYeHUsI HaMnpshKeHWsl, NPoBan HanpskeHus, npepbiBaHne
HanpsXKeHUs UM HEeCUMMETPUS.

dopma konebaHuii Toka MOXET NOMOYb OTOXAECTBUTb 3anUcaHHOe COObITME C KOHKPETHbIM TEXHUYECKUM cpef-
CTBOM U ero oyHKLUMOHMPOBAHNEM, Hanpumep, MyCKOM ABUraTerns, BKIHOYEHUEM TpaHchopmaTopa Wnu MnoAaKIYeHu-
eM KoHAeHcaTopa.

FapMOHUKM M MHTEPrapMOHMKN TOKA, CBSI3@HHbLIE C FAPMOHMKAMWN N MHTEPrapMOHUKaMM HaNPsKeHNsi, MOTyT ObITb
nonesHbIM1 A1 ONpeAerneHns XapakTepUCTUK Harpy3ku, NOAKIIOYEHHOW K CeTu.

Cnenyet yyecTb, YTO U3MepuTENbHbIE NPpeobpa3oBaTeny B HACTOSLLEM MPUINOXKEHMN He paccMaTpuBaloTCA

A.6.2 TepMuH 1 onpeneneHue

CpepnHekBaapaTuyeckoe nonynepmoaHoe 3HaYeHne ToKa lhaf cycle rms: CPEAHEKBaApaTNYECKOE 3HAYeHUe
TOKa, W3MEPEHHOEe 3a KaxAabli MOonynepuoa.

A.6.3 Cuna Toka

A.6.3.1 UamepeHue

O6nacTb U3MeHeHus1 cpegHeKBagpPaTUYECKMX 3HAYEHUA N3MEpPSIEMOro Toka [OfKHa COOTBETCTBOBAaTb MOSHON
wkane CU, B TOM 4ncne npu MakcMmanbHOM 3Ha4YeHUU KoadpduumneHtTa popmel.

MpumevyaHnne—B OLIEHKY CUITbl TOKa BKIMKOYaKT rapMOHUKU, MUHTEPrapMoOHUKKU N Nynbcauuu npu nepenade
CUrHanos.

Knacc A

N3mepeHna cpegHekBagpaTMHECcKoro 3Ha4YeHWs Toka NpoBOAAT HAa WHTepBane BpeMeHu nsmepexus 10 nepuo-
AOB ANs cuctem anekTpocHabxeHus yactoton 50 'y unu 12 nepmnopos — and cuctem 4actoton 60 Ny, WHTepsansl
BpemeHn 10/12 neprnodoB [OMMKHBLI CriedoBaTth Apyr 3a Apyrom 6e3 nepekpbiTus.

Knaccbi SnB

Mcnonb3yemMbli MHTepBan BPeMEHW W3MepeHui ycTaHasnusaeT uarotosutens CUL.
A.6.3.2 HeonpegeneHHOCTb U3MepeHUn

Knacc A

HeonpepeneHHOCTb n3mepennii Al B 06nacTv 3Ha4YeHuin BNMSOLMX BEMWUYMH, YCTAHOBMNEHHON B 6.1, He JomkHa
npesblwatb * 0,1 % 3HayeHwst nonHou wkans CU.

Knacc S

HeonpegenernHocTb namepenuii Al B 061acTvi 3Ha4eHWIn BANSIOLLMX BEMMYUH B COOTBETCTBMMU C 6.1 ycTaHaBmu-
BaeT narotoutenb CA. Bo Bcex cnyyasx HeonpeaeneHHOCTb uamepeHun Al He gormkHa npesbiwaTh £ 1,0 % 3HaveHus
nomnHou wkansl CU.

Knacc B

HeonpegenerHocTb namepenuit Al B 0b6nactv 3Ha4eHnin BAMSIOLWMX BEMMYUH B COOTBETCTBUM ¢ 6.1 ycTaHaBnu-
BaeT narotosutenb CU. Bo Bcex crnyyasx HeonpeneneHHocTb uamepenuin Al He porkHa npesblwate * 2,0 % 3HaveHus
nomnHou wkansl CU.

A.6.3.3 O6beanHeHne  oLeHKa pe3ynbTaToB U3MepeHU

B cuctemax anekTpocHabxeHus nepeMeHHOro ogHodasHoOro Toka BO3MOXHO U3MepeHUe eAUHCTBEHHOIo Ccpea-
HeKBafpaTU4YecKoro 3HayeHus Toka. [Ina TpexnpoBOAHbLIX CUCTEM 3MEeKTPOCHabXeHWs Tpexda3Horo Toka BO3MOXHbI
U3MepeHust Tpex CpeAHeKBagpaTUYECKMX 3HAYEHWI TOKa; AN YeTbIPEXNPOBOAHbLIX CUCTEM 3MIEeKTPOCHAbXeHus, Kak
NpaBuno, BO3MOXHbl U3MEPEHWNS YETbIpEX CpedHEeKBaApPaTUHECKNX 3Ha4YEeHWI Toka. [JONOMHUTENbHO MOXeT BbiTb N3Me-
peH TOK B 3a3eMnsioWwem npoBoae.

Knacc A

Mcnonb3yloT 06beauHeHHble MHTepBanbl namepeHun no 4.4 n 4.5. Kpome Toro, Ans crnaxvBaHus pesynbTaToB
M3MepEHUn MOryT ObiTb MCMOMNb30BaHbl [AOMOMHUTENbHbIE METOAbl 00beauHeHNs, Hanpumep, uUudpoBoOK UNBLTP
HW3KMX 4acToT, Kak yctaHoBneHo B [OCT P 51317.4.7, nyHkm 5.5.1.
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Ecnun cpepHekBagpaTnyeckoe 3Ha4YeHue Toka, uaMepeHHoe Ha nbom n3 uHtepeanos BpemeHu 10/12 nepronos,
npesblllaeT YCTaHOBMEHHOE 3HayeHne nonHon wkanbl CU, To 3HayeHue Toka Ha AaHHoM uHTepsane 10/12 nepuogos
OOMKHO ObiTb MapKMPOBaHO.

KnacceiBu S

Mcnonb3yemblii MHTEpBan BPEMeHN U3MepeHnin yctaHaenueaeT nsrotosmtens CU.

A.6.4 lMyckoBoi TOK

A.6.4.1 U3amepeHue

Knacc A

CuunTalT, 4YTO MYCKOBOW TOK HauMHaeTcsd, korga cpedHekBaapaTUdeckoe MorynepuogHoe 3HayeHue Toka
haif cycle rms BO3PACTAET BbILLE MOPOTOBOTO 3HAYEHWA MYCKOBOrO TOKA U 3aKaHYMBAETCA, KOTAa 3HaveHue lyar cycle rms
paBHO WM HWXe NMOPOroBOr0 3HAYE€HUS MYCKOBOro TOoka MUHYC 2 Y% 3HayeHUs1 HOMUHANbHOrO ToKa.

Mpu n3mepeHnsx onpeaenstoT 3HaYeHNS lhar oycle rms- BCE MHTEPBANbI BPEMEHU ATNMTENBbHOCTBIO OAUH Nonynepu-
Of [AOMXKHbl BbiTb CMEXHBIMWU U HE NepPeKpbIBATLCS.

MpunmedaHnsa

1 O6bI4HO NoporoBoe 3HaveHne BbiOMpalT 6onee 120 % 3HaYEHUss HOMMHANBHOIO TOKA.

2 [1ns nonHOro NOHMMaHWs SBMEHWI, CBA3aHHbIX C MYCKOBLIMW TOKaMW, PEKOMEHAYETCA MOMNy4MTb OCLMIorpam-
Mbl BCEX TOKOB U HaMNpPsKeHWUA, OTHOCSLLIMXCS K MyCKOBOMY TOKY (cM. A. 7.2).

KnaccbiSun B

MpoBoAAT n3MepeHnsi cpegHeKBaapaTUYECKoro 3Ha4YeHNsi Toka 3a KOPOTKUA  MHTepBar BPEeMEHW U3MepeHus,
ycTaHaBnuBaembli marotosutenem CU.
A.6.4.2 OueHka pe3ynbTaTOB M3MEpPEHUN

Knacc A

lMycKOBOW TOK MOXET XapaKTepu3oBaTbCs CeayoWwmMMy napaMmeTpamu:

- AIIMTENBbHOCTLIO NMYCKOBOTO TOKa (MHTEPBArioM BPEMEHW MeXy Ha4yanom 1 KOHLIOM MyCKOBOrO TOKa);

- MaKCUMasbHbIM 3HAUEHUEM lhaif oyole rms: USMEPEHHBIM MPU MYyCKOBOM  TOKE;

- KBapaTHbIM KOPHEM U3 CPpeaHeapndMeTUYecKOro 3HaveHUs KBaapaToB PesynbTaToB USMEPEHWIA lhqyr cycle rms
3a BpeMmsl [eCTBKS NMYCKOBOro TokKa.

Knaccei SuB

TpeboBaHWsA B HACTOsLLEM CTaHAapTe He YCTaHOBMEHbI.
A.6.4.3 HeonpeneneHHOCTb U3MepeHUi

Knacc A

HeonpegeneHHoCcTb 3mMepeHuin Al B 06nacT 3Ha4YeHUd BNMSAIOLLUX BENNYMH, YCTAHOBMEHHBIX B 6.1, He AoMmkHa
npesbiwatb + 0,5 % namepeHHoro 3HayeHus. HeonpeaeneHHoCTb N3MepeHns ANUTENbLHOCTM ToKa paBHa OAHOMY Mony-
nepvogy.

Knaccbi Su B

Warotosutens CU yctaHaBnuBaerT:

- HeonpedeneHHOCTb M3MepeHuin Al B yCroBUSAX BRUSIIOLLMX BENNYMH B COOTBETCTBUM C 6.1;

- AnanasoH U3MeHeHUs TOoKa.

Bo Bcex cnyyasix HeonpefeneHHoCTb u3MepeHnin Al He [oOMKHa npeBbiwatb + 5 % W3MepeHHOro 3HaveHus.
Nseomosumens CU ycmaHasnueaem memod pacyema HeornpederieHHoCmu Uu3MepeHul.

A.6.5 FTapMOHUKHM TOKa

Knacc A

M3amepeHne rapmMoHUK Toka AN Lenen HacToswero ctaHgapta nposoaar no FOCT P 51317.4.7. WN3amepeHus
NpPOBOAAT Ha OCHOBHLIX MHTepBanax Bpemenn (10/12 nepuogos) 6e3 NpomexyTkoB Mexay nHTepeanamu. B kavectse
pesynbTaToB W3MEPEHUIA Ha OCHOBHbIX MHTEpPBanax BPEeMeHW [OMKHbI GbiTb rapMoHudyeckue noarpynnel gy p Mo
F'OCT P 51317.4.7.

O6beauHeHHble NHTepBarbl BPEMEHN MPUMEHSIOT B cooTBeTCTBMU C 4.4 1 4.5.

PesynbTtarthl M3MepeHUst rapMOHUYECKUX NoArpynn Is, , Ha uHTepsane spemeHn 10/12 neprofos MapkupytoT,
€cnu B TeYeHWe 3TOro MHTepBarna BPeMEeHW MNPOUCXOAUT MPoBan HanpskeHWUs Unu nepeHanpsbkeHune (cM. 5.4), wnm
npepbiBaHMe HanpsxkeHus (cm. 5.5).

Knaccbi SuB

MeToabl n3amepeHusa n anropuTm o6beanHeHNs pesynbTaToB U3MEPEHUI ycTaHaBnueaeT uarotosutens CUL.

A.6.6 NHTEeprapMoOHMKM TOKa

Knacc A

ViamMepeHne NHTeprapMoHUK ToKa A5 Lenei HacTosiwero ctaHgapTa npooasat no FOCT P 51317.4.7.  WNawmepe-
HWS MPOBOAST Ha OCHOBHLIX MHTepBanax spemexun (10/12 nepuogos) 6e3 npoMexyTkoB Mexay nHTepeanamun. B kadve-
CTBE pe3ynbTaToB M3MEPEHUIn Ha OCHOBHbIX MHTEpPBanax BpeMeHW [OSKHbl ObiTb LIEHTPMPOBaHHbIE WHTEPrapMOHW-
yeckune Noarpynnsl figg p no FOCT P 51317.4.7.
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O6GbeanHeHHble MHTepBarbl BpEMEHM MNPUMEHSIIOT B cooTBeTcTBUM ¢ 4.4 1 4.5.

PesynbTaTthl M3MEpeHWst UHTEPrapMOHUYECKNX LEHTPUPOBaHHLIX noarpynn [, , Ha uHTepsane spemenu 10/12
nepvoaoB MapKMpYIOT, eCrn B TeYEHWe 3TOr0 MHTepBarna BpeMeHW MNPOMCXOAUT NPoBan HanNpPsXKeHUs unu nepeHanpsi-
XeHue (cM. 5.4), wnu npepbiBaHne HanpskeHusi (cM. 5.5).

Knaccbi SuB

MeToabl n3MepeHns u anroputM obbeanHeHNs pesynbTaToB U3MEPEHUn ycTaHaBnmBaeT wusrotosuTens CU.

A. 7 XapaKTepuCTUKMN NpoBana HanpsiXeHus

A.7.1 OCHOBHbIE NMONOXEHNsA

MpoBanbl HaNpsXXeHus ABASITCA pacnpoCcTpaHeHHbIMU cobbiTuaMn HapyweHns KO. B HopmaTtuBHOM 4vacTu
HacTosiero craHgapTa MNpoBaribl HAMPSPKEHUS! XapaKTepusyoTcs ABYMsi napaMmeTpamu: riyouHON n ONUTENbHOCTBIO.
OTu NnapameTpbl NOMy4aloT M3MEePeHNEM CPegHEKBaApPaTUYECKOro 3HaYeHNs HanpsikeHusl, OGHOBNSEMOro Ans Kaxgo-
ro nonynepuoga.

OpHako npoBarsbl HaNPsPKEHNs pedko MMET NPSIMOYronbHYyo hopMy, TO ecTb rnMybrHa npoBana 4acTo MeHsieTcs
B TEYEHWe ero A4NUTeNbHOCTU M OrpaHNYeHne NnapaMmeTpoB TOMbKO FYOGUHONM M ANNTENBbHOCTLIO MOXET AaTb HeJoCTaTou-
HO 0OBEKTUBHYIO MHpopMmaumio. Hanpumep, npu npoBarne HanpshXeHus BO BPeMs Mycka ABUraTens unu BKIOYEHUN
TpaHcdopmaTopa CyLLecTBYeT MaBHbI Nepexod Mexay npoBanoM HanpsbKeHWs U HOpMarbHbIM COCTOSHUEM.

B koHe4YHOM cueTe, HanbonblUee KONMYECTBO MHPOPMaLMN COOEPXMTCA B hopMax curHana, 3aperncTpyvpoBaH-
HbIX BO Bpems npoBana HanpsbkeHus. OgHako Habop XxapakTepucTVK MpoBara HanpsbkeHWs SBMASeTCH MofesHbIM
cnocobom cokpalleHmss obbema AaHHbIX, UHTepnpeTaumMmn n knaccudukaumm cobbitnii HapyLeHns K3.

MHorokpaTHble npoBanbl MOryT NPOU30NTW, HAaNPUMeEp, NPU HeyAaBLUEWCS MOMNbITKE NMOBTOPHOMO BKIMIOYEHUS CEK-
Lun nocne KopoTkoro 3ambikaHus. CobbITuSA, KOTOPblE NPOMCXOAAT NPUBNU3UTENBHO B OOHO U TO Xe BpeMs, MOryT ObITb
NPUHATHI 3@ €AWMHCTBEHHOE cobbiThe.

lMosToMy B 3aBMCMMOCTM OT LiENN U3MEPEHUs B AOMOMHEHNe K rmybuHe n AnuTenbHOCTY NpoBana HanpshkeHus
MOryT ObITb PACCMOTPEHbI ApYrne XapakTepUCTUKN.

A.7.2 BbicTpo OGHOBNsiEMble cpeAHeKBaApaTM4eckue s3HauYeHUA

Bo Bpems npoBana HanpsKeHWs MoxeT OblTb MONEe3HbIM BbIYMCAATL OAHOMEPUOAHbIE CpedHekBagpaTuyeckne
3HayveHunsi, obHOBNSeMble Yalle, YeM Kaxabli nonynepuoa (kak onpefernieHo B HOPMaTUBHOM YacT HacTosLLero cTaH-
Aapta). Hanpumep, MmoxeT 6biTb nonesHbiM 06HOBMNATL OAHONEPUOAHOE cpedHeKkBagpaTuyeckoe 3HaveHne 128 pas B
TeyeHne nepvoga. ATOT NoAXo4 nos3sosnseT 6onee TOYHO MAEeHTMULMPOBaTL HAYano U KOHeL, npoBana HanpsxeHus,
UCMosb3ys TOMbKO NOPOroBble 3HaveHus. K HegocTatkam 3TOro nMoAxoda OTHOCATCA yBenuyeHne obbema AaHHbIX U
06paboTkn, a Takke MCNONb30BaHNE CrnaxusawLwero unbTpa, KOTOPbI MOXET NUCKa3WUTb pesynbTar.

N3mepeHns cpegHekBagpaTUYeCKMX 3HAYEHUIN HanpsXKeHWss MO3BOMSIOT NPaBUITbHO OLEHWUTb MOLLHOCTb B pe3un-
CTMBHOW Harpy3ke. OpfHaKO SMeKTPOHHble YCTPOMCTBA, Kak NpaBumo, BOCMPUMMYMBLI HE K CpefHeKBaapaTuyYecKomy
3HAYEHUIO HanpsXKeHWs, a K NMKOBOMY 3HAYEHUIO CUTHanNa, M HeYyBCTBUTENbHbI K APYrMM Xapaktepuctukam opmbl
curHana. [ns oueHku BNUAHWS NpoBana HanpshKeHWs Ha 3NeKTPOHHbIE YCTPOMCTBA MOTYT ObiTb NONE3HbI anropuTMbl, He
OCHOBaHHble Ha CpefHeKBaApaTUYeCKOM 3HAYeHWU HanpsHKeHWs.

A.7.3 Yron cpasoBoro casura

[nsa HeKoTopbIX MPUMEHEeHU anekTpoobopyaoBaHWS BaXXHON XapakTepUCTUKON SBNsieTcs yron da3oBoro casura,
Npy KOTOPOM HaYMHAETCs NpoBa HanpshkeHns. JTO MMeeT MeCTOo, Hanpumep, B Cryvasix Camonpou3BONbHOIO OTMyC-
KaHWS 3MeKTPOMEeXaHW4eCKUX KOHTaKTOpOB.

[HaHHbIn yron ¢a3oBoro casura MOXeT ObiTb ONpeAeneH NyTeM 3anncy yyacTka BOSMHbI 4O U B TeYeHne nposana
HanpsPKeHWS U MOMCKOM Ha HEeM TOYKM, B KOTOPOW ¢popma BOIHbI OTKIOHAETCS OT uaeansHow, Hanpumep, Ha 10 %.
3aTtem Heobxoaumo aBuraTbCa B 06paTHOM HanpaBneHun K Havany npoBana B MOMCKax TOYKM C MEHbLUUM OTKIOHe-
HueM, HanpumMep 5 %. STOT anropuTM OYeHb YyBCTBUTENEH M NO3BONAET TOYHO ONPEAEnuUTbL Hayarno npoBana Hanpsxe-
HMA 6e3 NoxHbIX cpabaTbiBaHnii nNpu criabbix konebaHusax, He OTHOCSLUMXCS K NPOBany HanpsKeHus.

Mono6HbIN anropuTM MOXeT ObiTb MCMONBb30BaH U ANs1 HAXOXAEHMS KOHLA npoBana HanpsxeHusi. OTOT noaxon
No3BONAET paccymTaTh ANUTENLHOCTL NPoBana ¢ pa3peLleHnemM HaMHOro fyYLWnM, YemM OAuH nepuod. Takke CoBpeMeH-
Hble MeTogbl 06paboTkn curHana MMerT CNOCOOHOCTE TOYHO OOHapYXXMBaTb Ha4ano nposana HanpsKEHUs.

A.7.4 HecummeTpusa npu npoBasne HanpsKeHus

[axe o4yeHb KpaTKOBpEeMEeHHast HECUMMETPUS HanpshXKeHUA MOXET NOBPEeAUTb Harpysky TpexdasHoro BbiNnpsimMu-
Tens unu BbI3BaTb cpabaTbiBaHWe TOKOBOW 3awuThl. TpexdasHble npoBasnbl 4YacTo 6bIBaOT HECUMMMETPUYHbIMK. Cro-
€06 BbICTPOro 06HOBNEHNS CpeAHEKBaAPATUYHbIX 3HAYEHUW, ONMCaHHbIM B A.7.2, moneseH npw Bbl4McrieHun Tpexdas-
HOWM HecMMMeTpuM BO BpeMs nposana. HecummeTpurs 4acTo n3mMeHsieTca BO BpeMs nMpoBana, No3ToMy OHa MOXeT ObiTb
npeactasneHa B rpaduyeckon opme nnuM MoxeT ObiTb ykasaHO MakCcUMarnbHOe 3HayeHue HecMMMETPUM.

MoxeT BbITb MonesHbIM NpoaHanu3nMpoBaTb OTAENbHO HYMEeBYHO MocrefoBaTenbHOCTb, 0bBpaTHylo mocnegosa-
TENbHOCTb W MONOXMTENbBHYIO NOCNEeAoBaTENbHOCTL OCHOBHOW YacTOThbl BO BPEMS HECMMMETPUYHOrO npoBana Hanps-
XeHus. OTOT noaxod AaeT MHOPMaLMIO O TOM, Kak NpoBas HAMPSHKEHNS PacrpoCTPaHAETCA B SMEKTPUYECKOW CeTu
N MOXeT ObITb NoneseH AN NOHMMaHWUA OAHOBPEMEHHbIX NPOBanoB M BbIGPOCOB B pasnuyHbIX hasax.
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A.7.5 Yron cbasoBoro caBura Bo Bpems nposana HanpsXeHus

B HekoTOpbIX cuTyauusx, Hanpumep, B TpexdasHbIX BbINPSAMUTENSX, Yron hasoBoro casura npu nposarne Hanps-
XEHUS1 MOXET UMETb BaXHOe 3HadeHue. Takow yron ¢a3oBoro casura MoXeT ObiTb M3MEpPEH, Hanpumep, C MNOMOLLBIO
AVCKPEeTHOro npeobpasoBaHusa Pypbe, NPUMEHEHHOTO K Nepuoady HanpshkKeHus 4O Havana npoeana, u K cnegyloLiemy
nepuoay HanpsbkeHus nocne Havana npoeana. Ecnv Takon noaxon NPYMEHWTL KO BCeMy npoBany, MOXeT ObiTb paccyn-
TaH MakcumarbHbIR yron a3oBoro casura BO BpeMs nposana.

3HaHve yrna ¢as3oBoro cAsuMra B KOHLE MpoBana HanpsXKeHus Takke MoOXeT ObiTb nonesHbiM. B HekoTopbIx
cuUTyaumsix, Hanpumep, npu aHanu3e cTabunbHOCTM (Pa30BOW aBTOMOACTPOWMKN HacTOTbl, MOXET ObiTb MNONE3HbIM Bbl-
YNCNUTb MakKCcMMarnbHOe 3HavYeHne naMeHeHus yrna dasosoro casura db/dt Bo Bpemsi nposana HanpskeHus. Beluucne-
HWe yrna ¢asoBoro CABWra BO BpeMs nNpoBana HanpsXXeHnst MoXeT ObiTb 06beANHEHO C BbIYUCNEHNEM HECUMMETPUN
HanNpsXeHW Npu nposane Hanps>keHWs MNyTeM BblYUCIEHUS amMnnuMTyAbl 1 yrna ga3oBoro casura COCTaBMSAOLLNX
HyneBoOW nocrefoBaTensHOCTU, obpaTHOM MocrnenoBaTenbHOCTM M MPAMOM  NOCNefoBaTeNbHOCTU HanpshkeHWn BO
BpeMs HECMMMETPWYHOro nposana.

A.7.6 HepocTarowee HanpsikeHue

[aHHaa xapakTepucTuka npoBarna HanpsxeHUs MoXeT OblTb paccymMTaHa nyTem BblYUTaHWSA POPMbI BOMHbI NPO-
Barna HanpsbkeHus n3 maeanbHoOn popmbl BOMHbI C aMNnNUTYAoRN, ha3on M 4acTOTOW, OCHOBaHHLIX Ha AaHHbIX nepepn
npoBanom. 3Ta xapakTepucTuka MoxeT OblTb nonesHa, 4tobbl NpoaHanNM3npPoBaThb BNUAHWE NpoBana, Hanpuvep, Ha
AvHamu4eckue ctabunusaTopbl HanpsXKeHus.

A.7.7 UckaxeHune BO BpeMmsA nposana HanpsxeHus

HanpsieHne Bo Bpems npoBarna 4acTo UCKaXEHO, U WCKaXeHUs MOryT ObiTb BaXHbl ANA NOHWMaHWs BO3AeN-
CTBMSA MpoBana HanpshkeHWs Ha 3NeKTPOHHbIe YCTporcTBa. [Ins onucaHus UCKaXkeHus BO BpeMs npoBarna MoxeT bbiTb
NPUMEHEH TPaauLMOHHBIN MeToh pacyeTa KoapduLMeHTa NCKaXeHNs CUHYCOMOANbHOCTU KPWBOW HanpshkeHus, HO
Npn 3TOM MWCKaXEHHOE HamnpsXeHWe CPaBHUBAKOT C HanpsXeHWem OCHOBHOW YacTOTbl, KOTOPOE, MO OnpeaeneHunto,
ObICTPO M3MeHsieTCcst BO BpeMs npoBana. 1o aTon npuynHe MOXeT ObiTb Gonee NonesHbiM OLEeHUBaTb UCKaXKEHME BO
Bpems nposana nNpocTo CpeAHeKBaApaTUYHbIMKM - 3HAYEHUSIMU  HEOCHOBHbLIX COCTaBrsoWmX. MpUCyTCTBME YETHBIX
rapMOHVK BO Bpems 1 Mocne npoBana MOXeT ykasbiBaTb Ha HacblleHne TpaHcdopmaTopa.

A.7.8 ipyrue xapaktepucTuKku

MpuBeaeHHbIN NepeveHb XapakTePUCTUK NPOBAriOB HaMPSXEeHUa He ABMSeTCa ucyepnbiBaowum. [pyrve xapak-
TEPUCTUKM, HE YKasaHHble 34eCb, MOryT ObITb Takke NonesHbIMW ANs aHanusa BMAWAHUA NPOBAanoB HanpsXKeHUs Ha
pasnuyHble TUMbl Harpy3oK, yNpaBnAoLLMX U KOPPEKTUPYIOLLMX YCTPONCTB. [ononHUTENbHbIE CBEAEHNA NpuBeAeHbl B [5]
n[13].
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MpunoxeHue B
(cnpaBo4Hoe)

N3mepeHus nokasaTenen KauyecTBa 3fIeKTPUUYECKOMN IHEPrun — pyKoBOACTBO No NPOBeAeHUI0

B.1 U3amepeHus nokasateneu K3 npyu BbINONHEHMU YCNOBUI [OTOBOPOB

B.1.1 BBepgeHune

MpvBeaeHHblE B HAcTosLeM nogpasgene martepuansl NPeAcTaBnaloT cobon pekoMeHgauum no U3MepeHUsm
nokasatenen KO npu BbINOMHEHWW YCNOBWI JOroBOpPoB. B HMX wn3noxeHbl akTopbl, KOTOpble cneayeT y4uTbiBaTb
CTOpPOHaM AOrOBOPHbIX OTHOLLEHWNA.

MpnumeyaHune— BHacToswem pasgene obcyxaalTca cnocobbl oueHku nokasatenen KO, oTHocAwwmxcs
K HanpsaXeHuto.

Mpun BkNtoyeHnst BonpocoB obecneveHnss KO B TeKCT goroBopa criefQyeT yuuTbiBaTb pekoMmeHaaumu, npuBeaeH-
Hble B B.1.2. Tlpu npoBegeHnn namepeHunii nokasartenen KO ¢ Luenblo npoBepkn COOTBETCTBUS YCMOBUMAM [0OroBopa
cnegyert yuuTbiBaTb pekoMeHaauuun, npuBedeHHble B B.1.3.

B.1.2 O6wee paccmoTpeHue

Ycnosus gorosopa, otHocawmecs K K9, AomkHbI ObiTb BEINOMHUMbI OAHOW CTOPOHOW U NpMeMneMbl Ans ApYrow.
B kauecTBe oTnpaBHOM TOYKM Mpu ycTaHoBMeHun BonpocoB KO B goroBope AormkeH ObiTb yka3aH cTaHgapT, yCTaHaBnm-
Barowmin Hopmbl KO (cm. FTOCT 13109). CneagyeT yuntbiBaTb CBeAeHUS 006 oXuaaembiXx U (PaKTUYECKMX 3HAYEHUAX
nokasarenen KO B anekTpuyecknx cetsx, npuBeaeHHsble B ctaHgaptax MOK, Hanpumep [14] —[17].

[ns Toro 4tobbl pe3ynbTaThl M3MepeHuin nokasatenen KO 6binm npeactaBUTenbHbIMUA NPY HOPMAarbHbIX YCIOBU-
AX paboTbl CUCTEMBI ANEKTPOCHAOXEHWS, crneayeT Npy aHanuae pesynbTaToB U3MEPEHUIA He MPUHMMAaTb BO BHUMaHWe
(HO He ucknYaTh NOMHOCTLI) AaHHbIE, MONYYEHHbIE B MHTEPBAaribl BpEMEHU, KOrAa NUTarLLas ceTb sBnsnacb 06 bLeKTOM
BO34ENCTBUM, BbI3BAHHbIX:

- UCKIOYUTENBHLIMU MOrOAHLIMU  YCIOBUSAMU;

- BMUSIHUEM TPETbEeN CTOPOHbI;

- AeNCTBMAMM OpraHoB BNacTu;

- obcTosTenbCTBaMy HENpPeodoNMMOW CUIbI.

[oroBop OoMmKeH ycTaHaBnMBaTh, CNeayeT N Mpu OLEHKE COOTBETCTBUS Pe3yrbTaToB U3MeEpPeHui TpeboBaHNsaM
[OroBopa MCKNoYaTb pe3ynbTaTtbl UBMEPEHUI, MAPKMPOBaHHbIE, KakK yKa3aHO B OCHOBHOW YacTu cTaHgapTa (cMm. 4.7).
Ecnn MapkupoBaHHblE faHHbIE UCKMOYalT, TO pe3ynbTaThl U3MEPEHUI Kaxxaoro nokasatens KO OyayT, kak npasuno,
B3aMMHO HE3ABMCUMbIMMK, W 3HAYEHME KaXOO0ro nokasartenst MoxHo 6yaeT HemnocpeACTBEHHO CPaBHUTbL CO 3HAYEHMEM,
yCTaHOBMNEHHbIM B AoroBope. Ecnu mapkupoBaHHblE OaHHbIE HE UCKMYaloT, TO pe3ynbTaTbl U3MepeHuin ByayT, Kak
npaeuno, B 6onbLUE CTENEHN XapakTepn3oBaTb HENOCPEACTBEHHOE BNusiHne KO Ha dyHKLMOHMpPOBaHWE BOCMPUMMYM-
BbIX Harpy3oK, HO Npu 3Tom OyaeT Gonee CNoOXHO UNM Aaxe HEBO3MOXHO CPaBHWUTbL pPe3ynbTaTbl MU3MEPEHUI C NOObLIM
[OrOBOPHBLIM 3HAYeEHMEM.

MpunmedyaHune— MapknpoaHue pe3ynbTatoB N3MepeHuni YKa3blBaeT Ha TO, YTO U3MEepPEeHUA Mormnun ObITb
noaBep>KeHbl BANSAHUIO NOMEX, U YTO OAHA MNoMexa Morfa cTaTb NPUYNHON M3MEHEHUS HECKOMBbKUX MNoKasaTenemn K3.

Ecnun npoBegeHne namepeHuin nokasartenen K9 cumtaetcs HeobxoaumbiM ONSA  OLEHKM COOTBETCTBUSA 3NEKT-
pocHabXeHust ycrnoBusM AOroBOpa, TO Ha CTOPOHY AOroBopa, KOTopasi cYMTaeT n3MepeHnss HeobxoaMMbIMK, [OMKHa
ObITb BO3MOXEHa OTBETCTBEHHOCTb 3a MX OpraHu3aumio (ecnu He NPoOBOAUTCSA HenpepbiBHbI MOHUTOPUHT K3). OpaHako
3TO He [OIMKHO MPenaATcTBOBaTb TOMY, YTOObI B JOroBope Obina crneuvanbHO OnpeferieHa CTOpoHa, NMpoBOAsLLas
namepeHus. Moryt Takke NnoTpeboBaTbCA KOHCYNbTaLUUW C TPETbEN CTOPOHONA.

B pnoroBope crnenyet yka3aTtb, Kakne (oMHaHCOBbIE 3aTpaThl, CBSA3aHHbIE C MPOBEAEHNEM W3MEPEHWNA, LOIMKHbI
HEeCTU CTOpPOHbI AoroBopa. PuHaHCOBbIe 3aTpaThbl MOTYT 3aBUCETbL OT Pe3yNnbTaToB U3MEPEHWIA.

YcnoBusi 4OroBopa AOMKHbI YCTaHaBNMBaTb CPOKW AEACTBUS JOrOBOpa, MHTEPBAN BPEMEHU U3MEPEHWI, MoKasa-
Tenn K3, noanexaiime namepeHusm, u1 Mecta pasmelyeHmns CU. TMpu Bbibope nHTEpBanoB BPEMEHN U3MEPEHWUN U
HOMeHKnaTypbl nokasatenen KO cm. B kavecTBe npumepa B.1.3.

Cnocob nogkntoyerHns CU (Hanpumep casa - HenTpanb unm ¢pasa - hasa) 4OIMKEH COOTBETCTBOBATL BMAY 3IeK-
Tpuyeckon cetn unm ObITb BbIGpaH Ha OCHOBE COrMacoBaHHOMO PeLUeHUsi CTOPOH, YTO  AOMKHO ObiTb YyKa3aHo B
Aorosope.

B goroBope cnepyert yka3aTb NpUMEHSIeMble METOAbI U3MEPEHUA U 3HAYEHUS HEONPEAENEHHOCTU U3MEPEHUN,
KaK yCTaHOBIIEHO B OCHOBHOW 4YaCTW HacTOsLLEro cTaHaapTa.

B poroBope crnegyeT yCTaHOBUTbL METOQ OMpeAerieHns KOMMNeHcaumMm Npu HapyLeHnm ogHOW N3 CTOPOH YCIOBUiA
Jorosopa.
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[loroBop MOXeT coAepxaTb MOMOXEHUS O MOPSAKE paspelleHUs CropoB, CBA3AHHLIX C OLIEHKOM  pesynbTaToB
N3MEpPEHNNA.

[oroBop moxeT cogepxaTb MHpoOpMauMio 0 nopsiake AOCTyna K AAaHHLIM U MX KOHUAEHLMAanbHOCTW, Tak Kak
CTOPOHA, aHanuaMpyLwas AaHHble U OLieHMBaloLLas COOTBETCTBME JOMOBOPY, MOXET He ObiTb CTOPOHOW, MPOBOASLUEN
n3mepeHns nokasartenen K3.

B.1.3 CneuunanbHble BONPOCHI

B.1.3.1 O6Lwue nonoxeHus

KayecTBO 31eKTpUYeCcKon 3Heprnm OLLeHNBaKOT CPAaBHEHMEM pe3ynbTaToB U3MepeHnii nokasatenein KO ¢ Hopma-
MU KO (8OroBOpHBIMW 3HaYeHMAMM), yKasaHHbIMK B gorosope. Hopmbl KO B HacTosleM cTaHgapTe He YCTaHOBMEHbI.

B oTHOLWweHnn kaxxgoro 13 nokasatenen K3 B 4OroBop MOryT ObiTh BKIOYEHBI CieayHoLLMe CBEAEHUSA: OOrOBOPHOE
3HayeHne (3HayeHus) nokasaTens(en) KO, npogonmkuUTENbHOCTbL BPEMEHU U3MEPEHUNA, ONUTENBHOCTb BPEMEHHbLIX
WHTEpPBAarioB Npu OLeHKe 3HadeHun nokasartenen KO, BO3MOXHble cnelumanbHblie Npoueaypbl, OTHOCALMECS K MPUMEHe-
HUIO MapKMPOBaHHbIX Pe3ynbTaToB U3MEPEHWN.

3HaveHns mMHorux nokasaTener KO (OTHOCAWMXCA K HaNpsXXeHWIo, rapMOHUKaM, aose dnvkepa) MoryT ObiTb
pasHbiMK B ByAHUYHbIE U BbIXOAHbIE AHW. [1POAOCIMKUTENBLHOCTL U3MEPEHUA OIS OLEHKM  3TWX MokasaTenem AorkHa
ObITb HEe MeHee OOHON Hedenu (UNy HECKOMNbKUX HeAenb).

B.1.3.2 YacroTa

MpoAoMKUTENBHOCTE N3MEPEHUIA: MUHUMATbHBIN MHTEPBan BPEeMEHN U3MEPEHUI  ANS OLEHKW — OfHa Hedens.

MeToab! OLEHKM OCHOBaHbl Ha MCMOMNb30BaHMN 3HA4YeHWU 4YacToTbl Ha 10-CeKyHAHbIX MWHTEepBanax BpeMeHU
n3mepeHus.

MpepnaraloTcs cnegytowme MeToabl OLEHKN:

- pacyeT yMcna Wnm NPoLIeHTHON AOMN 3HAYEeHUI YacToTbl B TEYEHNE BPEMEHU U3MEPEHWI, KOTOPble BbIXOAAT 3a
BEPXHUWA U HWKHWI NpefernbHble 3Ha4YeHWsl, YCTaHOBMIEHHbIe B [OrOBOPE;

- CpaBHEHWE 3HAYEeHW YacTOoTbl, B MaKCMMAaIlbHOM CTEMEHW OTKIMOHSIOWUXCA OT HOMWHANBbHOrO 3HaveHwus, C
BEPXHUM WU/MNWN HWKHUM NPeAenbHbIMN 3HAYEHUSIMW, YCTaHOBMEHHBbIMW B AOrOBOPe (MPOAOIHKUTENBHOCTE M3MEPEHUN
B JAHHOM Cllydae MOXeT OTNMYaTbCA OT YKa3aHHOro Bbllle MUHUMANbHOrO 3HaYEHNs);

- CPpaBHEHWe 3Ha4YeHun YacToTbl (B repuax), onpeaeneHHbIX ¢ BepoaTHOCTbIO 95 % (Mnn € MHON BEPOATHOCTBLIO) 3a
OAVH UMW HECKONbKO HeAerbHbIX MHTEPBANoB BPEMEHWN 3MEPEHWUI  C BEPXHUM W/MNN HWXKHUM NpeaenbHbIMU 3Haye-
HUAMM, YCTaHOBMEHHbIMW B [OrOBOPE;

- pacyeT 4ncna nocnefoBaTenbHbIX 3Ha4YEHWIM YacToThl, KOTOpble BbIXOAAT 38 BEPXHWN W/MNW HWXKHWUIA npegenb-
Hble 3HaYeHus, YCTaHOBIEHHbIE B [JOroBOpE;

- CpaBHEHWe 3Ha4yeHWi, NONyYeHHbIX YCpeAHEHNEM 3HAYEHNIA YacTOThl, OTKMOHSIOLLMXCA OT HOMUHAMBHOIO 3Ha-
YeHUsl, Ha MHTepBane BPeEMEeHU U3MEPEHUN, C NpeaernbHbIMU 3Ha4YeHNSAMN, YCTaHOBINEHHBIMU B JOrOBOpE.

MoryT 6bITb NPYMEHeHbI Apyrme MeToabl OLEHKW, COrfacoBaHHble  CTOpPOHaMu 4OroBopa.

B.1.3.3 3Ha4yeHune HanpsxKeHuUs

MpoaomMKUTENBLHOCTE M3MEPEHWI: MUHMMATbHBIN UHTEPBaN BPEMEHN U3MEPEHUA  ANA OLEHKM — ofHa Headens.

MeToab!l OLIEHKM OCHOBaHbl HAa UCMOMb30BaHUM 3HAYeHWU HanpshkeHust Ha 10-MUHYTHBIX MHTEepBanax BpeMeHu
N3MepPEHUNNA.

MpegnaratoTca cregylowmne METoAbl OLEHKM:

- pacyeT yucna wnu NPOLEHTHOW AONU 3HAYEHUA HanpsXKEeHUS B TEYEeHMEe BPEMEHU U3MEPEHUN, KOTopble
BbIXOASAT 32 BEPXHUWA MMM HWXKHUI NpefenbHble 3HaYeHWs, YCTaHOBMEHHbIE B [OroBOpE;

- CPaBHEHMWE 3HAYEHWIN HaNpshKeHWsl, B MakCUMasibHOWM CTeneHW OTKMOHSAIOWMUXCS OT HOMUHANBbHOIO 3HayeHwus,
C BEPXHUM WU/UMN HWKHUM NpegernbHbIMU 3HaYEHUSMMW, YCTaHOBMEHHbIMU B AOroBope (MPOAOIIKUTENBHOCTL M3Mepe-
HWUI B J@HHOM Cry4yae MOXeT OTNM4aTbCs OT YKa3aHHOrO BbIlLE MUHUMAIbHOMO 3Ha4YeHUS);

- CpaBHEHWNE 3HaYeHUI HanpsxXeHus (B BonbTax), onpeAeneHHblX ¢ BepoATHOCTLI0 95 % (Mnu ¢ NHOW BEPOATHOC-
TbI0) 3@ OOQVH VI HECKONBKO HeAemnbHbIX UHTEPBANOB BPEMEHN U3MEPEHUA C BEPXHUM W/UINN HWKHUM MpeaernbHbIMU
3HaYeHNsIMU, YCTaHOBMEHHbIMW B JOTOBOPE;

- pacyeT yncna nocnefoBaTenbHbIX 3HAYEHWI HaMPSXKeHNs, KOTOPble BbIXOAAT 38 BEPXHUA W/MNN HWXKHUIA npe-
AenbHble 3Ha4YeHusl, YCTaHOBMIEHHbIe B [OrOBOpE.

MoryT 6bITb NPUMEHeHbI Apyrme MeTobl OLEHKW, CorfacoBaHHble  CTOpOHamu 4OroBopa.

B.1.3.4 [o3a dnukepa

MpoaomKkMTEeNbHOCTE M3MEPEHNIA: MUHUMATbHBIA MHTEPBar BPEMEHN USMEPEHWUI  ANSA OLEeHKM -— odHa Hepens.

MeToabl OLieHKM OCHOBaHbl Ha MCNOMb30BaHUM 3HAYEHUW KpaTKOBpeMeHHOW A03bl drvkepa Pg (10-MUHYTHBIN
WHTepBan BpeMeHN U3MepeHun) 1 AnuTensHol Ao3bl dnukepa Py (MHTepBan BpeMeHn u3MepeHus 2 4).

MpegnaratTca crnegyowmne MeToabl OLEHKN:

- pacyeT yucna Wnu NPOLEHTHON OOMM 3HavYeHun [03bl rvKepa B TeYeHWe BPEeMEHW U3MEPEHUI, KoTopble
BbIXOAAT 3a npedenbHble 3HA4YeHWs!, YCTaHOBMEHHblE B AOrOBOPE;

- CpaBHEHWE 3HayYeHu Py, onpegeneHHbix ¢ BeposiTHOCTbIO 99 % (Mnv € MHOW BEPOSTHOCTBIO), UNU  3HAYEHWI
Py, onpegeneHHbiX ¢ BepOSATHOCTbIO 95 % (Mnn ¢ MHOW BePOSATHOCTBLIO) 3@ OAMH UM HECKOMbLKO HeAeNbHbIX MHTEPBanoB
BPEMEHN U3MEPEHUI C NpeaenbHbIMU 3Ha4YEeHNAMU, YCTAaHOBIIEHHBIMU B JOrOBOPE.

MoryT GbITb MPUMEHEHbI ApYrne MeToAbl OLEHKW, COrfiacoBaHHble CTOPOHaMK A0roBopa.
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B.1.3.5 NMpoBanbl HaNnpsiXkeHUsA U NepeHanpsXXeHUs
MpoAomMKUTENBHOCTD U3MEPEHNIA: MUHUMAanbHBIV UHTEPBaN BPEMEHN U3MEPEHWI AN OLEHKM — OOWH rog.
MeToabl OLlEHKM OCHOBAHbI Ha YCTAHOBMIEHWU CTOPOHaMM AOroBopa 3HAYeHWs BXOAHOrO Hanpsbkerus Ug;,.

MpumedyaHwne—[na abOHEHTOB HW3KOBONbTHBLIX CUCTEM 3NEKTPOCHabXeHnsa BxoaHoe HanpsxkeHne Uy,
06bIYHO PaBHO HOMWHANBHOMY HaNPsSXKEHWO cucTeMbl. [4nd abOHEHTOB CUCTEM 3MNEKTPOCHAOXEHNA CPefHero u BbICO-
KOrO HanpsiKeHus BXogHoe HanpsbkeHne Uy, MOXeT OTnmM4aTbCsd OT HOMWHAMNbHOIO HanpsiXeHus.

CTOpOHbI 4OroBopa AOMKHbI COrnacoBaTh:

- NOPOroBble 3HAYeHUA NpoBana HanpsHkeHUs U NepeHanpsXeHns;

- MeToAdbl 0OObeAnMHEHUs pesynbTaToB U3MEPEHUI MO BPEMEHW;

- MeToabl OObeavHeHUs pe3ynbTaToB M3MEPEHMS B pa3nnyHbIX MecTax yctaHoBkm CU, ecnu nsmepexune nposo-
AST Gonee 4yem B OOHOM MeCTe;

- coAepxaHue NpPOTOKOMNOB WUCMbITaHWI, HanpuMep, B 4acTu Tabnuy, OCTaTOYHOro HaMpPsPKEHUS U OAUTENbHOCTU
NpoBarioB HaMpPsXXeHUs W NepeHanpsixeHui;

- Apyrve TpeboBaHWs, OTHOCALLMECH K METOAaM OLIEeHKWU, MPeACTaBnsioLme NHTepec.

B.1.3.6 MNpepbiBaHuA HanpsXxeHUs

MpoAomKUTENBHOCTE M3MEPEHNIA: MUHUMATMbHbBIN MHTEPBAN BPEMEHU U3MEPEeHWIn AN OUEHKNW — OOMH rof.

MeToab!l OLEHKM: CTOPOHbI AOroBOpa AOSMKHBI COrnacoBaTb 3HaYeHue ONUTENbHOCTU, ONpeaensiowen rpaHuLy
MeXAy «KpaTKOBPEMEHHBIMW» U «ANUTENbHbIMUY» MpepbiBaHMAMY HanpshxeHus. MNMpeanaraeTcs npoBoAWTb pacyeT
yucna «KpaTKOBPEMEHHbIX» MPEePbIBAHWI HaNpPsKeHUsT U MOMHON  MPOAOIKUTENBHOCTU «ANUTENBHBIX» NPepbIBaHUN
HanpshkeHUsl B TeYeHne nHTepBana BpeMeHu namepeHus. MoryT ObiTb NMpUMeHeHbl ApyrMe MeToAbl OLEeHKW, cornaco-
BaHHble CTOpPOHaMu Jorosopa.

MpepbiBaHMA HaNpPsbkeHUs, O KOTOpPbIX aboHeHTa MHMOPMUPYIOT 3apaHee (Hanpumep, He MeHee YeMm 3a 24 u),
MOTyT paccmaTpuBaTbCH Kak NaHoBbIe OTKIIOYEHNSA U HE MPUHMMATLCH B pacyerT.

B.1.3.7 HecummeTpusa HanpsokeHUN

MpoAoMKUTENBHOCTL N3MEPEHUIA: MUHUMATbHBIN UHTEPBan BPeMeHN U3MEPEHWU  Ans OLEHKM — OAHa Hepens.

MeToabl OLeHKM OCHOBAHbI HA UCMOMb30BaHUN 3HAYEHWUI HECMMMETPUM HaMPSDKEHUIA  Ha MHTepBanax BpPeMeHM
namepeHns 10 MUH n/vnu 2 4.

MpepnaraloTcs crnegylowye MeTodbl OLEHKW AN KaKAoro U3 ABYX 3HAYEHWN:

- pacyeT yuicna MWW NPOLEHTHOW AOMM 3HAYEHUW HECMMMETPWUM B TeYeHWe BPeMEHW U3MEpPEHWU, KoTopble
BbIXOOAT 3a npefernbHble 3HaYeHUs, YCTaHOBMNEHHbIE B JOrOBOPE;

- CpaBHEHWEe 3Ha4YeHN HECUMMETPUKN, B MaKCUManbHOW CTEMNEHN OTKIMOHSIOWMUXCA OT HOMUHAMBHOIO 3HaYeHus,
C NpeAernbHbIMN 3HAYEHNSMU, YCTaHOBMEHHbIMU B A0roBope (MpogoKUTENbHOCTb U3MEPEHUI B AaHHOM Cry4vae
MOXET OTNMYaTbCH OT YKa3aHHOTO BbIE MUHUMArbHOIO 3Ha4yeHns 1 OblTb paBHOM, HaNpUMep, OQHOMY roay);

- CpaBHEHWE 3HaYeHWI HecumMmMeTpun (B MPOLIEHTax), OnNpeAeneHHbIX C BEPOATHOCTBI0 95 % (unn ¢ nHoK BeposAT-
HOCTbI0) 3a OOUH UMW HECKOSbKO HeAerNbHbIX MHTEPBANOB BPEMEHU U3MEPEHUI C NpeAenbHbIMU 3HaYEeHNsMKU, YCTaHOB-
NEHHbIMX B JOrOBOpE.

MoryT 6bITe NPYMEHeHbI ApyrMe MeToAbl OLEeHKU, COrnacoBaHHbIE CTOPOHaMu JOroBopa.

B.1.3.8 FTapMOHUKM HanpsikeHUs

MpoAoMKUTENBHOCTL U3MEPEHWIA: MUHUMAIbHBIV MHTEPBaN BPEMEHU U3MEPEHUA AN OLEHKU — OAHa Hepens
NPy NCNOMNb30BaHWM 3HAYEHWI, NONyYeHHbIX Ha 10-MUHYTHBIX MHTEpBanax BpemeHn. Kpome Toro, exedHeBHas OLiEHKa,
no KpaviHel Mepe B Te4yeHWe OOHOW HeAenwu, Mpu UCNoNb30BaHUM 3HAYEHWUIA, MOMYYEHHbIX Ha MHTepBanax BpPeMeHU
3 ¢ (150/180 nepuonos).

MeToabl OLEHKM OCHOBaHblI Ha WMCMONb3OBaHUMKM 3HaYeHWr Ha uHTepsanax Bpemenun 3 ¢ (150/180 nepwopnos)
umnn 10 MuH.

JoroBopHble 3HaveHust (Hopmbl K3) MoryT 6biTb B COOTBETCTBUM C COTMALLEHNEM MEXAY CTOPOHAMW YCTaHOBMEHbI
ANsi OTAENbHbIX FApMOHWK, ANs rpynn rapMOHUK B KOHKPETHOWM MOMOCe YacToT UKW APYruX rpynmn, Hanpumep, YeTHbIX U
HEYeTHbIX TFapMOHUK.

MpepnaratoTcs crnegytowme METOAbI OLEHKN AN MobbiX 3HAYEHWIA:

- pacyeT yYucna WM NPOLEHTHOW OOMM 3HAYeHU B TeYeHWe BPeMeHW M3MEPEHW, KOTOpble BbIXOAAT 3a
npegenbHble 3Ha4YeHWsl, yCTaHOBMEHHblE B JOrOBOPE;

- CPaBHEHME MAaKCUMarbHbIX 3Ha4YeHUN C NpefenbHbIMM 3Ha4YeHAMW, YCTaHOBMEHHbIMKU B Aorosope (npogon-
XUTENbHOCTb N3MEPEHU B JAHHOM Clly4ae MOXEeT OTNM4YaTbCs OT YKa3aHHOrO Bbllle MUHUMArbHOIO 3Ha4YeHus 1 BbiTb
paBHOW, Hanpumep, ogHOMY rogy);

- CpaBHeHWe 3Ha4yeHW (B NpoLieHTax), M3MEPEHHbIX Ha MHTepBanax BpeMeHn 10 MWH, onpeaeneHHbIX C BEposT-
HOCTbI0 95 % (MK C UHOW BEPOATHOCTBLIO) 3a OAMH UITM HECKOMbKO HeAENbHbIX MHTEPBAaroB BpeMEHU U3MepeHuin u/mnm
3HaYeHU, M3MepEHHbIX Ha MHTepBanax BpeMeHu 150/180 nepuopos, onpedeneHHbIX ¢ BepoATHOCTbo 95 % (unm ¢
WHOWN BEPOATHOCTBIO) 3a KaxAable CYyTKW, C NpefenbHbIMW 3HAYEeHUAMW, YCTaHOBMEHHbIMU B JOroBOpE.

MoryT 6bITb NPUMEHEHbI Apyrue MeToAbl OLEHKW, COrnacoBaHHble  CTOPOHamu A0roBopa.
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B.1.3.9 UHTeprapMoHUKK HanpsikeHus

MpoAOMKUTENBHOCTL U3MEPEHNIN: MUHUMASbHBIV MHTEPBAn BPeMEHN U3MEpPeHui Ans OUeHKM — ofHa Hepens
Npu MCMNoONb30BaHWWM 3Ha4YeHWNn, n3aMepeHHblx Ha 10-MUHYTHbIX MHTepBanax BpeMmeHu. Kpome Toro, exeaHeBHas
OLeHKa, NO KpaWHeil mepe B Te4YeHWe OAHONM Hedenu, Npu UCMOMb30BaHWM 3HAYEHWUIA, U3MEPEHHbIX Ha MHTepBanax
BpemeHn 3 ¢ (150/180 nepuoaos).

MeToabl OLEHKM OCHOBaHbl Ha WCMONb30BaHMU 3HAYEHU Ha MHTepBanax BpemeHu 3 ¢ (150/180 nepuonoB)
nvnn 10 MuH.

[oroBopHble 3Ha4yeHus (Hopmbl K3) MoryT 6bITb B COOTBETCTBUM C COrfalLEHMEM Mex4y CTOPOHaMW YCTaHOBIEHbI
ANS rpynn MHTEPrapMOHWK B KOHKPETHOW NOMoce YacToT Uiun Apyrux rpynn.

MpepnaratoTcs cneaytolime MeTOAbl OLEHKM A4S NoObIX 3HAYEHMWIA:

- pacyeT yicna WM NPOLEHTHOW AOMNW 3HAaYeHUNn B TeYeHWe BPEeMEeHW M3MEPEHWUI, KOTopble BbIXOAAT 3a
npegenbHble 3Ha4YeHNs, YCTaHOBMNEHHbIE B [OrOBOPE;

- CpaBHeHWNe MaKkcHMasbHbIX 3HAYEHWI C MpeAerbHbIMU 3HAYEHNAMW, YCTAaHOBIIEHHBIMU B AOroBope (NMPOA0IIKM-
TENbHOCTb M3MEPEHN B AaHHOM Cryyae MOXET OTNMYaTbCA OT YKa3aHHOrO BbIlE€ MWHUMArbHOrO 3HayeHus u GbiTb
paBHON, HaNpUMep, OOHOMY FOAY);

- CpaBHEeHVe 3Ha4YeHu (B NPOLIeHTaXx), M3MEPEHHbIX Ha HTepBanax BpeMeHn 10 MVH, onpefeneHHbIX C BeposT-
HOCTbI0 95 % (MK C NHOW BEPOSITHOCTLIO) 3a OOUH UMW HECKONBKO HEAENbHbIX NHTEPBANOB BPEMEHW N3MEPEHUA, U/unm
3HaYeHWU, U3MEPEHHbIX Ha MHTepBanax BpemeHn 150/180 nepvnopoB, onpeAeneHHbIX ¢ BEPOSTHOCTbIO 95 % (Mnm ¢
WHOWN BEPOSITHOCTBIO) 3@ Kaxdble CYTKW, C MpeAernbHbIMYA 3Ha4YeHUAMU, YCTaHOBINEHHbIMU B JOrOBOPE.

MoryT 6bITb NPUMEHeHbI Apyrne MeTogbl OLeHKW, COrnacoBaHHble CTOPOHaMu JOroBopa.

B.1.3.10 HanpsikeHus curHanoB B 3NEKTPUYECKUX CETAX

MpoAomMKUTENBHOCTE U3MEPEHWI: MUHUMArbHBIV MHTEPBan BPEMEHU U3MEPEHUIN ONSA OLEHKN — OfHa HeJens.

MpepnaratoTcs cnefytolwme MeToAbl OLEHKM AN NobbIX 3HAYEHWIA:

- pacyeT yncna Wnv NPOUEHTHOW AOMW 3HAYeHUn B TeYeHUe BPEMEHW U3MEPEHWW, KOTopble BbIXOAAT 3a
npegenbHble 3Ha4YeHWsl, yCTaHOBMEHHble B JOrOBOPE;

- CPaBHEHNE MaKCUMaribHbIX 3HAYeHUN C NpegernbHbIMU 3HAYEeHUAMW, YCTaHOBMNEHHbIMU B A0roBope (MpoAoImKu-
TeNbHOCTb M3MEPEHWIn B AHHOM Cllydyae MOXET OTNMYaTbCA OT YKa3aHHOro Bbille MWHMMANbHOIO 3HayeHust n ObiTb
paBHOW, Hanpumep, OOHOW Hepene).

B.2 MpoBeneHne craTMCTUYeCKUX HabnoaeHUn

B.2.1.1 O6wme nonoxeHus

B HacTosLWwem nogpasgene npvBeAeHbl peKOMeHAauuy no opraHvM3aummn 1 NpoBEAEHMIO CTaTUCTUYECKUX Habmto-
AeHui (obcnepoBanuii) KO (Bkmovas HenpepbIBHBIA MOHUTOPWHT).

Mpu npoBegeHun cratucTudecknx HabnwogeHni (obcnegosanuin) KO B nHTepecax noTpebutens 3agaya coctouTt
B TOM, YTOGbI obecneynTb NOTpebuTensa cBefeHUAMIN O COOTBETCTBUM MOKa3aTeneln kayecTBa dNeKTPUYECKOW SHeEprum,
nonyyaemon notpebutenem, COBOKYNMHOCTM nHaekcos K3, nmpusHaHHbIX CTOPOHaMu foroBopa. 3T mHAeKchbl KO moryT
OCHOBbIBATbCA Ha TpebGoBaHMAX CTaHAapTOB, pernaMeHTUpyLWmnx HopMbl K3, nnm yctaHaBnuBaTbCHa ANS KOHKPETHON
3MNEeKTPUYECKON YCTaHOBKN WM KOHKpeTHOro obpasua obopyaoBaHus.

Mpu npoBegeHun obcnenoBaHmii KO B MHTepecax NOCTaBLUMKA 3NEKTPUYECKON SHEPIMM 3afada COCTOUT B OLIEHKE
cyulecTtBytoLlero ypoHs K3 (Hanpumep, A4S NOAKIHOYEHUS HOBOW HArpysku).

HacToswwmn nogpasgen o6bACHSAET uenb cTaTucTudeckmx HabmogeHmn K3 u coaepXnTt HeKoTopble pekoMeHaa-
uun. Ha ocHoBe 06paboTkM HOMBLLIOro YMcna U3MepeHHbIX 3Ha4eHun nokaszaTtenen K3 npoBoanTcs BbIYMCNEHNE NHAEK-
coB K3 ans KOHKPETHOWN TOYKU 3MEKTPUYECKOW CETU UMW CETU B LIENTOM, UCMOSb3yeMbIX B Ka4eCTBE NCXOAHBIX BENUYMH,
NO3BONSAIOLLMNX:

- MPOBEPUTbL COOTBETCTBUE YCnoBuSM Aorosopa (cm. B.1);

- KOHTpONMpoBaTb M3MeHeHne nokasatenein KO B TeyeHue NpoOAomKUTENBHOrO Neproga BpeMEHN;

- CpaBHMBATb pasnuyHbIe AMEKTPUYECKME CETU B OAMH U TOT Xe Nepuos BpEMEHM.

B.2.2 Ananus

[ns craTnctuyeckoro aHanmaa SOMKHbI MPUMEHATLCA OOHOPOAHbIE AaHHbIE, NOMYYEHHbIE B OAWH M TOT Xe NHTep-
Basl BPEMEHU U3MEPEHNI B pe3ynbTaTe OAHUX M TeX Xe U3MEPEHUN B OOHOM W TOW Xe SNEeKTPUYeCcKon cetn u T. 4.

CraTnCTMYecKMin aHanmn3 OCHOBLIBAETCHA Ha Kraccudmkauum U3MepeHHbIX 3HaYeHWN.

[Ona kaxgoro otaenbHoro nokasatensa KO Heobxoaumo yCTaHOBUTbL «0BNacTb HOPMasbHbIX USMEHEHUIA» U pe-
LWNTb, BKMOYaTb UM HE BKIOYATb B 3Ty 06nacTb MapKMpoBaHHble AaHHbIe (CM. 4.7). ObnacTb HOPMarbHbIX U3MEHEHUIA
3aTeM pas3fensioT Ha Kracchbl OQMHAKOBOW WMPUHBLI. BbliOpaHHOEe 4Mcno KnaccoB onpeaensieT BenuyvHy AOBEpPUTENb-
HOro uHTepaana. NpuemMnembiM cUATAKOT YnUCno knaccos, paBHoe 100. Knaccbl AOMKHbI OCTaBaTbCsA MOCTOSIHHBIMU B
TeyeHne MHTepBana BPEMEHU M3mMepeHuin (0anH AeHb, 0QHA Hefdensi, OAvH rog v T. 4.). B npegenax obnacty Hopmanb-
HbIX M3MEHEHWUI yCTaHaBMMBAKT NOCMea0BaTENbHOCTb KNaccoB OT Hambonee HU3KOro A0 CamMoro BbICOKOTO 3Ha4eHus.
PaccunTtbiBaloT UnMcno namepeHHbIX 3HaveHur nokasatensa KO B npegenax Kaxagoro kracca. 9Tu pacyeTbl MOryT ObiTb
MCMNONb30BaHbl As ONpeaerneHns MHTerpanbHbIX KpYMBbIX, KOTOpble, B CBOK o4yependb, MOryT ObiTb MCMONb30BaHbI Anis
onpefeneHns NPOLEHTHbIX OTHOLLEHWIA.

[ins onpepeneHns 4OBEPUTENBHOIO UHTEPBaNa UCMNomnb3yT opMynbl CTAaTUCTUKM NpW 3aJaHHON OOBepUTenb-
HOI BepoATHOCTU, Hanpumep 95 %. Ecnn yvMcno ctatncTudeckmx 3HavyeHuin HeBENuKo, crnegyeT cobnogatb OCTOPOX-
HOCTb NpW onpefeneHny JOBEPUTENbLHOIO UHTEpBana.
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B.2.3 UHpekcbl K3

B.2.3.1 XapakTepucTuKn OTAEeNbHOW TOYKU INEeKTPOoceTU

OTtpenbHas To4ka M3MEpPEHNst B 3aBUCMMOCTM OT KOHKPETHbIX Nnokasatenei KO mMoxeT xapakTepv3oBaTbCH  WH-
Aekcamu KO AByx BMAOB:

- CTaTUCTUYECKMM UHAEKCOM (Hanpumep, NPOLEHTHBIM OTHOLUEHWEM) AN1S1 MaKCUMarbHbIX UMW CPEAHNX 3HAYeHUN
B Te4eHue BpemeHn namepenHuii (cM. [16 ] ana rapmoruk, [17] ana dnuvkepa un [18] 4na HECUMMETPUKU HaNPSXKEHW);

- nogcyeTom cobbiTuii HapyweHnss KO B TabnuyHoi dopme.

Mpumepsbl nHaekcos KO ana pasnuyHbix nokasatenen KO npueegeHs! B B.1.3.

B.2.3.2 XapaKTepucTuKu ceTu B LiefIoMm

CeTb B UenoM npegcraensieT cobo COBOKYMHOCTb OTAEMbHbIX TOYEK, Knaccudbuumpyembix nNo TMny cetu unu
notpebutenen. ing nony4yeHns obmx pesynbTaTtoB MOryT ObiTb OnpeaeneHsl BecoBble koadduumeHTsl. BecoBblie Ko-
3 PULMEHTBI MOTYT MPUMEHATLCA U K CTAaTUCTUHECKUM MHAEKCaM 1 cobbiTusam yxyawenus K3.

B.2.4 Llenn nposepeHns moHuTopuHra K9

MoHuTopuHr KO Heobxogum ans Toro, 4tobbl nonyyaTb MHMOPMaLUno 06 3NeKTPOMarHUTHBIX SBMEHUSX B KOH-
KPETHOW TOYKe 3mnekTpuyeckon cetn. Llenb MOHMTOpMHra MOXeT ObiTb MPOCTON, HanpUMep 3aknyaTbCs B NPOBEpKe
COCTOSIHUSI HEMNPEPbIBHOTO PErynMpoBaHns HanpskKeHus B TOYKE NOAauvM 3NEeKTPUYECKOn aHeprum, unn bonee crnox-
HOW, HanpuMep 3aKnioyaTbCA B NMPOBEAEHUM aHanu3a rapMoOHMYECKMX TOKOB, MpOTEKaloWwmx B pacnpenenurenisHom
SNEKTPUYECKON CETU.

[nsa npoeBegeHns moHuTopuHra K3, B OCHOBHOM, MOryT BbITb CrieaytoLime OCHOBaHWS:

1) Heo6XxoaAMMOCTb YCTpaHEeHNs NOBPEXAEHWN, Bbi3blBaOWMX yXyaweHne KO, nyTem BbISABNEHWA HECOBMeCTU-
MOCTEN Mexay CUCTEMOW aneKTpocHabxeHns n TC, BXOAAWMMM B COCTaB SNIEKTPUYECKNX YCTAHOBOK;

2) HeobxoanMocTb oLeHkn K3, To ecTb aneKTpomarHUTHOW 06CTaHOBKM B KOHKPETHOW TOYKe AN COBEPLUEHCTBO-
BaHWsi METOAOB PErynMpoBaHUs 1nv NpoBedeHUs MeponpusaTuii no yny4dwenuo K3;

3) nnaHupoBaHune nogknoyeHns Hoeblix TC, TO ecTb aHanu3 kayvectBa yHKUMOHMpoBaHus TC nocne noaknoye-
HWs HOBOro obopyaoBaHus, a Takke obocHoBaHMe TpeboBaHwi kK ycTponcTBam obecnedeHns K3, nnaHvpyembiM K
MOAKIMIOYEHNIO BHYTPU 3MEKTPOYCTaHOBKM.

B ntobom cnyyae npu opraHmnsaummn MoHuTopuHra KO Hambonee BaxHO 4eTKoe MOHUMaHWe Lene MOHWUTOPWHra.
OT uenen MOHMTOPWHIa 3aBUCAT HOMEHKnaTypa nokasatenen K3, nognexawmx M3mMepeHuno, NpOAOIIKNTENbHOCTb
MOHWTOPUWHra 1 NoporoBble 3HaYeHUs, C KOTOPbIMKM OyAyT CpaBHMBAaTLCHA M3MEPEHHble 3HayYeHns nokasartenein KO.

B.2.5 3koHOMUYeckue acnekTbl MOHUTOpUHra K9

Ha ctommocTb 1 0bLLyto 9KOHOMUYECKYO 9PdEKTUBHOCTL M3MEPEHUI (MOHUTOPWHIA) BAUSIIOT HECKOMbKO (haKTo-
poOB, B TOM YKCIEe CTOMMOCTb:!

- npumeHeHus CU;
NpUMeEHeHNs Un3MepuTenbHbIX nNpeobpa3oBaTenei;
mMoHTaxa CU B mecTax namepenus, BKMYas AOCTYN ANsS NOAKNIOYEHUS;
obcnyxuBaHus;

- nepefayn AaHHbIX;

- ynpaBneHns gaHHbIMU (co3faHune 6a3 gaHHblIX U T. 4.);

- 06paboTKkM ¥ aHanu3a AaHHbIX, @ Takke NPOOOIMKUTENBHOCTL 06CneaoBaHUs.

M3 aToro nepeyHs CToMmocTb npuMeHeHns cobecteeHHo CUY pepko siBnsetcs Hanbonee 3aTpaTHbIM (hakTOPOM.
Ha nogctaHumsax v B aNeKTPUYeCKUX CeTAX MOCTaBLUMKOB ANIEKTPUYECKON 3HEPrM CTOMMOCTb MOHTaxa W obcnyxusa-
H1s CU 06blYHO 3HAYMTENBHO AOMUMHUPYIOT Ha4 CTOMMOCTbIO npumeHeHus CU. Ecnu paccmaTtpvBaeTcs ANUTENbHbIN
npoLecc W3MepeHuid, TO HayMHalT AOMWHMPOBATL CTOMMOCTbL Nepefdayn u aHanusa gaHHblx. CregoBaTenbHo, npu
opraHusauum moHutopuHra KO uenecoobpasHo npumeHsts CW, koTopble nerko ycraHaBnmeaTb, UMETb AOCTaTOYHO
BO3MOXHOCTEl AN CBA3U U nepefayn AaHHbiX U NMpoBOAUTbL COOp AaHHbIX B hOpMe, KOoTopas ynpoliaeT 3agayu
aHanusa (Hanpumep, B CTaHO4APTM30BaHHOM dopmare).

Mpw oueHKe CTOMMOCTU M3MEPUTENBLHOMO npouecca AnUTenbLHOCTb ob6cnefoBaHns OObIMHO MOXHO paccMmaTpu-
BaTb B KayeCcTBE MHOXWUTeNs. [laHHOe MOMoXeHWe NPUMEHUMO K U3MEPEHUsIM  C Lienbio oLeHKkn cooTeeTcTeus KO
TpeboBaHusIM, YCTaHOBMEHHLIM B CTaHgapTte, ycTaHasnusawwem Hopmbl KO, Hanpumep, EH 50160 [7] (cm. makxe
FOCT 13109). TpeboBaHus CTaHAApPTOB, KACaOLMXCA NPOAOIHKUTENBHOCTN 06cneaoBaHnst, AOMKHbI OblTb BbINOMHE-
Hbl. Ecnu AnutenbHOCTb M3MepeHun B CTaHAapTe TOYHO He YCTaHOBMEHa, NPOAOIMKUTENBHOCTL N3MEPEHU cneayeT
MUHVMMU3NPOBAaTb C y4€TOM KOHKPETHOW CUTyauuu Mnpuv YCIOBMU MONy4eHUs JOCTaTOMHON nHdopmaummn Ans cooTBeT-
CTBYIOLLEro NpoBeAeHUs oLeHkn. PakTopbl, KOTOpbIe CriedyeT yunTbiBaTb Npu BbIBOpe MPOAOIMKUTENBHOCTU U3Mepe-
HWIA, BKNIOYaloT B cebs:

- OTHeCeHMWe Harpysok NoTpeduTens K NPUMEHSEeMbIM B XUIbIX, KOMMEPYECKUX N NPON3BOACTBEHHbIX 30HAX;

- OCHOBaHWs AnNs NpoBefeHVUs MOHWUTOpuHra KO (cm. Bbiwwe);

- U3MEHYMBOCTb Harpy3oK M BPEMEHHble PaMKK, B Npedernax KoTopbiX 3Ta U3MEHYMBOCTb AOMKHA ObiTb M3yyeHa.

Mepen opraHuzauuer MNOCTOSHHON cUcTeMbl MOHMTOpUHra KO crnepyeT oueHuTb npeuMyLlectsa NOCTOSHHOMO
HabnogeHusa. [pavble maTepuanbHble BbIrogbl NPY HEMPEPLIBHOM MOHUTOPWHIE, B YACTHOCTKM, BKIIOYalT B cebs:

- BO3MOXHOCTb MAEHTUdMKaLMM HeucnpaBHoro obopyaoBaHMsa OO ero MOSHOro BbIXOA4a M3 CTPosA  (Hamnpumep,
nepeknoyaTenen TpaHcopmMaTopoB U bHatapei KOHOEHCATOPOB);

42



FOCT P 51317.4.30 — 2008

- YMEHbLUEHNEe BPEMEHN BOCCTAHOBIEHUS CUCTEM (3a CYET BbISBNEHUS HEUCNpaBHOCTEN);

- BO3MOXXHOCTb NPOBEPKM COOTBETCTBUSA YCMOBUSM JOrOBOPOB;

- onpegeneHne yCcrnoBuin NOAKMIOYEHNS HOBOrO 060pyaoBaHMs.

CnepyeT Takke y4nTbiBaTb BO3MOXHOCTb CBA3M C NOTPEOMTENEM AN yNyYLIEHUs] €ro OTHOLUEHWUIA C MOCTaBLLMKOM.

B.3 MecTa npoBeaeHus n BUAbI HabnoaeHUn

B.3.1 Mecta npoBeageHuss moHutopuHra K9

Beibop mect ans yctaHoBku CY 3aBucut OT uenu obecnegoBanus. Ecnu Lenb npoBeaeHNs MOHUTOPUHIA 3aKnto-
YaeTcs B aHanuae npobnem, CBA3aHHbIX C Ka4eCTBOM PYHKUMOHMPoBaHUSA TC, NOAKMNIOYEHHBIX K 3MEKTPUYECKUM CETAM,
10 CU cnegyet MOHTUpPOBaTL BO3MOXHO Bnvbke k Harpyskam. [JaHHOe NMOonoXeHWe NPUMEHMMO Npu aHanuae npobnewm,
CB$I3@HHbIX C KAYECTBOM (PYHKLMOHUPOBAHMS BOCMPUUMYMBBLIX 3NEKTPOHHBLIX Harpy3ok (KOMMbIOTEPLI, 3MeKTpudeckme
NPVBOAbI C PErynMpyemon CKOPOCTbIO BpalleHus), W Ansg o6opyaoBaHUS 3NEeKTPUYECKUX pacnpefenuTenbHbiX ceTen
(ycTpoiicTBa 3alUTHOrO OTKIMOYEHNS, KOHAEHcaTopbl). [ocne Toro kak BbIIBNEHO yxyAlweHue KO, BO3MOXHO nepeme-
weHne CU B npegenax anekTpuyeckor cucteMbl Ans obHapyXeHUs UCTOYHUKA MOMEX.

MecTo moHTaxxa CU npu npoBegeHMn MOHUTOPWHIa crnefyeT BeibupaTh € y4eToM 3atpaTt v yaobcTB npuMeHeHus
Npy BbIMNOMTHEHUMN TEXHUYECKNX, MEeTOAMYECKUX TpeboBaHUM 1 NPaBOBbIX NONOXEHWA. Hanpumep, uamepeHus Ha anekT-
pUYYECKOW NMOACTaHLMN B OCHOBHOM SIBMSIOTCA MeHee 3aTpaTHbIMW, YEM aHanorMyHble U3MEPEHUs Ha Ornopax AneKTpu-
YeckoW nuHUKM BOaneke ot nogctaHuuun. [pu NpoBegeHWU MOHUTOPUHIA C LieNblo NPOBEPKU COOTBETCTBUS YCIOBUAM
A0roBopoB MecTo pa3smeryeHns CU gomkHo BbITh cormacoBaHo CTOpoHamMu goroeopa. Kak npasBuno, B kavecTBe mecta
pasmeLleHns CU BbiIGrpatoT To4Ky 0OLLEero NpucoeanHeHNs K 3aNeKTpUYECcKon ceTu, onpeaensiemMyio kak To4Ka anekTpu-
YeCKOW CeTH, anekTpudecky bnvxaniasa K BXOAHbIM YCTPOMCTBaM paccMaTpuBaeMoro NpueMHUKa neKTpuYeckon aHep-
rn, K KOTOPOW MPUCOEAUHEHBI MU MOTYT ObITb MPUCOEAUHEHBI BXOAHbIE YCTPOWCTBA APYrnX NPUEMHMKOB.

B.3.2 O6cnegoBaHue 06LEKTOB Nepen nNpoBegeHMeM MoHuTopuHra K3

Mepen npoBeaeHuem nsMmepeHuii cnegyet cobpaTtb cBefeHust 06 0OCTaHOBKE B CUCTEME 3NEKTPOCHABXKeHMS.
3710 06nerunT LenecoobpasHbili Bbibop mecT pa3melleduss CU, npoBegeHvne M3MepeHWidi M aHanua Mx pes3yrnbTaToBs.
Mpn ob6cnepoBaHnyn O06BLEKTOB criegyeT yuuTbiBaTh:

- CBEJIEHNs1 O CMUCTEME 3NeKTpOoCHabXeHns (OAHONMHEWHbIE CXEMbl CETEl, XapakTepUCTUKN TpaHcOopMaTopoB,
CXeMbl MOAKMOYEHNST TPAHCHOPMATOPOB, XapaKTEPUCTUKM CETU MPU KOPOTKOM 3aMblKaHUW, XapakTEPUCTUKN U pa3me-
LeHne baTapel KOHAEHCAToOpOB, CBeAEHUSI 006 OTBETBMNEHNSX CETW, AaHHbIE O Harpy3kax, 3a3eMIieHun U T. A.);

- WU3MEHEHUS, UMEBLLME MECTO B TOMOMOMMM 3MEKTPOYCTaHOBOK (Hanpumep, B CBA3W C U3BMEHEHUSAMU KOHAEHCa-
TOPOB ANs yny4yweHus koaddurumneHTa MOLLHOCTU, M3MEHEHUSIMU Harpy3ok, BBOAOM B 3KCMIlyaTauuio U BbIBOAOM U3
3KCnnyaTauum TpaHcgopmaTopoB U T. A4.);

- cBefieHns 06 M3BECTHbIX BO3MYLLAKLLMX HArpy3kax, UX napameTpax u paboumx pexumax.

B.3.3 O6cnepoBaHMe 3neKTPOyCTaHOBKU NoTpeduTtens

Mpu obcnenoBaHWM 3NEKTPOYCTaHOBKM NOTpebuTens uenecoobpasHo B AOMNOMHEHME K CBEAEHUSIM, YKa3aHHbLIM
Bbllle, cobpaTb MHOPMaUMo O BMAAX U XapaKTepuCcTMKax NPYMEHSEeMOro BOCNPUNMUYMBOro obopyaoBaHmns, a Takke
0 BpeMeHu nobbix COObITUIA, CoBMaaoLLmMX C yXyALeHneM KayecTBa PyHKLUMOHNPOBaHNS 06opyaoBaHns. 3T cobbiTus
OOMKHbI OblTb MPOBEPEHbI A5 BbIIBNEHUS X COBNaAEeHWI C npoLieccamu, MMEBLUMMU MECTO B 3NEKTPUYECKUX YCTaHOB-
Kax U 3N1EKTPUYECKUX CETSIX.

B.3.4 O6cnepgoBaHue aNeKTPUYECKON ceTu

O6cnepnoBaHue anekTpudeckon cetn TpebyeT, yTobbl Obina cobpaHa cneundudeckas uHOPMaUMa O ceTw,
BKItOYasN:

- CBEAEHMS O 3alUUTHBIX YCTPOMCTBAX 3MEKTPUYECKOW CETU U MUX ycTaBkax. CneayeT yunTbiBaTb, YTO €CMN YCTaBKM
M3MEHSATCHA MO Kakoh-nubo npuyvHe B TeveHwe nepuofa obcrnenoBaHusl, 3TO MOXET OKa3aTb BO34ENCTBUE, Hanpu-
Mep, Ha CTaTUCTUKY NPOBanoB HanpsxeHus. LienecoobpasHo, OCHOBLIBAsCL Ha pesynbTatax obcnefoBaHus, NpoBECTH
OLEHKY pasnuyHbIX CLeHapueB paboTbl YCTPOWCTB 3alyuUThl;

- CBEIEHMSI O HaNMYMM U XapaKkTePUCTUKAX YCTPONCTB TeneynpaBneHnsi, OCyLLECTBNSIEMOrO MO CUMOBLIM JIMHUSIM,
KOTOpble MOTYT BNUSITb Ha pe3ynbTaTbl U3MEPEHUN;

- XapakTepUCTWKN Harpy3okK (Hanpumep, NPOMbILLIIEHHbIE HArpy3KM, B KOMMEPYECKUX 30HaXx, B XKWIbIX 30HAX WIu
CMeLlaHHbIe);

- NMOPSAOK KOHTPOSS PEaKTUBHOW MOLLHOCTY B 3NEKTPUYECKOW CeTU.

B.4 CoeguHeHus n nsmepsieMblie BENTUYNHbI

B.4.1 BoamoxHocTu nogkntoyeHusa CU

Mpu nogkntoyeHun CU HeoBXoaMMO NPUHSITE PeLLeHUst OTHOCUTENBbHO HECKOSMbKMX BAapMaHTOB MOAKIMHOYEHUS, B
TOM yucre:

- Ana oaHodasHbIX U TpexdasHbIX N3MepeHui;

-no cxemam «dasa - pasa», «dasa - HenTpanb» U «ddasa - semnay;

- Ha CTOPOHE HM3KOro W BbICOKOrO HampsxeHus B6nusm TpaHcdopmaropa.

BapuaHT nogkntoveHns CM Bo MHOrom 3aBucuT OT Lenel nposeaeHus obcnenoBanusi. MHorga tpeboBaHus k
nogkntodeHntio CU MoryT ObITh pernameHTMpoBaHbl B CTaHAapTe, ycTaHaBnvBarowem Hopmbl KO, cooTBeTcTBue TpeboBa-
HMSIM KOTOPOro NpoBepsieTcs Npu obcnegoBaHun. B nioboM criyyae npu NOAKMHYEHUU JOMKHbI yYmMTbiBaThCA TpeboBa-
HWMs 6e3onacHoCTW, NpaBuna Nogkm4eHns 0bopyaoBaHNS, NOABEPralLLErocs BO3LENCTBUIO NMOMEX, a Takke 0CobeH-
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HOCTW nogknioyeHns TpaHcdopmaTopos. Kak npaBuno, npu namepeHusx nokasatenen K3, oTHocsAwmxesa K gnvTens-
HbIM, YCTaHOBMBLUMMCS SABIEHUAM, TakUM Kak rapMOHVKM 1 priukep, MOryT OblTb MpoBeAeHbl OAHOdAasHbIe M3MEepPeHUs
BMeCTO TpexdasHbIX. TO BO3MOXHO NOTOMY, YTO [aHHble SBIIEHWS YacTo MPOSBNSIOTCA CUMMETPUYHO B Tpex dasax.
OpHako Takoe npeanonoXxeHue criegyeT NOATBEPAUTbL BPEMEHHbIM NpoBedeHnem  TpexdasHbix uamepeHuni. Ecnm
OCHOBHOI MPUYMHON NpOBEAEHWSI MOHWUTOPUHra sIBNsieTcs obHapyxeHue nNpoBanoB U BbIDPOCOB HaNpsikeHusl, uame-
peHusa crnegyeT NPOBOAUTL BO BCeX dha3ax INEKTPUYECKON CeTU, K KOTOPOW NOAKNIOYEHO TEXHUYECKOe CPeacTBO, NoaBep-
raemoe BO3[eNCTBUIO MOMEX.

B.4.2 U3amepsiemble nokasatenu K3

HomeHknaTtypa namepsiemMbix BENWYMH 3aBUCUT, B OCHOBHOM, OT Lienieli NpoBedeHNst MOHUTOPUHra, CTaH4apTos,
NPUMEHsIEMbIX MPK OLEHKe COOTBETCTBUS, a Takke OT Apyrnx dakTopos. [pn opraHvM3auumM MOHUTOPUHra HeobxoaNMO
Ans  ynopspodeHns 6a3bl AaHHBIX U 3KOHOMUM NPOCTPAHCTBA AaHHbIX YCTaHOBUTb O4epPefHOCTb NOMyvYeHus n3mepsie-
MbIX BENWYMH, HanpvMep, B criegylLem Buae:

a) OCHOBHble napameTpbl CeTu (HanpsKeHue, TOK, MOLLHOCTb 1 T. A4.);

B) npoBanbl U BbIOPOCHI HANPSHKEHUS;

C) rapMOHUKN HanpsxXeHUs;

d) rapMoHuKM TOKa;

€) HecuMmeTpus;

f) HM3KoYacTOTHbIe NepexodHble NPoLecChl (MepeknioyeHne KOHAEHCATOPOB);

g) cnukep;

h) MHTEprapmMoHVKM HanpskeHusl U Toka;

i) curHanel, nepegaBaemMble MO ANEKTPUHECKM CETAM.

[aHHas oyepegHOCTb NpuBedeHa B KayecTBe npumepa, AecTBUTeNbHas ovyepeaHoCTb OyaeT onpenenstbes
LuensMn 1 3agadaMmn  KOHKPETHbIX M3MepeHuin. Ecnn oyepeqHOCTb MONyYeHUs AaHHbIX YCTAHOBMIEHA N C ee y4eToMm
nposeneH Bbibop CU, pekomeHayeTcs, 4ToObl Oblna vcnonb3oBaHa BCst MHGopmauus, nonydaemasa ot CU. TMpowwe
UCKINIOYUTb HEKOTOPbIE CBEAEHUsI MOcne NMPOBEAEHHOrO0 MOHUTOPUHIA, 4eM Momny4nTb HeobxoOuMMble 3Ha4YeHUs No3xe,
€CIn OHU He Bbinun n3mepeHbl HenocpeacTBeHHO. Kak npaBuno, eanHCTBEHHLIMY BONPOCaMu, BIISIOLLMMU Ha 9TO peLue-
Hue, 6yayT o6bem namsatn CU 1 BnusiHue CTOMMOCTU/BpEMEHW nepeaayn AaHHbIX.

B.4.3 MoHuTopuHr nokasatenen K3, oTHocsAwWwmMXcs K TOKy

Kak npaBuno, notpebuTens HeceT OTBETCTBEHHOCTb 3a TOK, KOTOPbIV MPUHAaANexallee eMy TEXHUYeckoe CpeacTBO
nony4aeT U3 CUCTEMbI ANEKTPOCHABXKEHUS UMM NHXEKTUPYET B CUCTEMY IMIEKTPOCHABXEHNS, a MOCTaBLUMK dnekTpuyec-
KOM 3HEeprmm HeceT OTBETCTBEHHOCTb 3a HanpshKeHue anekTponuTaHnsa. [laHHoe nonoxeHwe crnegyeT MCMnofib3oBaTb
B KayeCTBE OCHOBbI NP PeLIEeHUN BOMPOCOB, OTHOCALLMUXCA K M3MEPEHUSIM TOKa.

N3mepeHnsa Toka MrpatoT BaXkHYHO POfib ANS1 OLEHKU 3MUCCUM NOMEX B SMEKTPUYECKNE CeTU, OOHAKOo Npu nsmepe-
HUAX TFapMOHMYECKMX TOKOB AOCTATOYHO CROXHbBIM SBNSETCA TOYHOE onpegeneHune yrnos (pa3oBoro CABMra.

M3mepeHns TOKOB MOTyT ObITb HEOLIEHNMbI NPY ONpeaeneHnn UCTOYHUKOB/MPUYMH yxyaweHnsa KO, Tak kak pesynb-
TaTbl 3TUX W3MEPEHUn MOryT MNOMoYb onpefenuTb, Haxoautcs nu CU B nonoxeHun «BBEPX NO TEYEHNIO» UNN «BHU3
no TeyeHuto». OTO 0COOEHHO cnpaBeAnvBO B OTHOLUEHUN NPOBASIOB HaNPsXeHWs.

B.5 Bbi6op noporoBbIX 3HaY€HUM U NPOAOIMKATENBLHOCTU MOHUTOPUHIa

B.5.1 MoporoBble 3Ha4YeHUss Npu MOHUTOpUHre K3

MoporoBble 3Ha4YeHWs MpU MOHUTOPWMHIE MOryT ObiTb ONPeAeneHbl, WCXOAA M3 CTaTUCTUYECKUX MHOEKCOB, C
KOTOpbIMY CpaBHUBAIOT pe3yrnbTaTbl UBMEPEHUA, unn n3 TpedosaHmin K TC, NOAKNIOYEHHBIM K areKTpuyeckum cetam. B
3TOW CBA3W credyeT elle pa3 OTMeTUTb HeobXoAMMOCTb 0BCYXAEeHWs OCHOBaHWW ANS NPOBeOEHUS MOHWTOPMHra.
CnepyeT yuuTbIBaTb pasnmums Mexagy noporoBbiMy 3Ha4YeHUAMU NPU  OBHApYXEeHWM MNOoMeXxu, OnpeaeneHun xapakre-
puCTUK cobbiTna yxyaweHusa KO, npoBedeHWM pacyeToB, CTaTUCTUYECKOM aHanuse.

PekomeHayeTcs, 4TOObI MOPOroBble 3HAYEHUA NPU U3MEPEHNsX Obiny BblIOpaHbl HACTOMNBKO XECTKO, HAaCKOMbKO
9TO OCYLLECTBMMO (NPWU UCKMIOYEHUM FOXHbIX cpabaTtbiBaHui). Bonee wnpokne noporoeble 3Ha4eHUs MOryT ObiTb
3heKTMBHO BBEAEHBI Npy 06paboTke NONyYeHHbIX pe3ynbTaTtoB n3aMepeHuin. OgHaKko NoTepsiHHbIE U3-3a HeNpPaBUbHO
BblIOpaHHbLIX MOPOroBbIX 3HA4YEHU AaHHble He MOryT ObiTb BOCCTAHOBIIEHbI.

Mpun n3MepeHunsix B HepPErynspHOM 4acTu INEKTPUYECKOW CeTu criedyeT MCNonb30BaTb MOPOroBble 3HaYEHWUs Ha
ckonb3suen ocHoBe. Hanpumep, CW, pasBepHyTble Ha pacnpegenuTenbHbIX 9NEKTPUYECKUX NMUHNUSX, C perynmnpoBaHu-
€M HarnpsxeHus TpaHcdopmaTopamm C OTBETBMEHUAMN U BaTapesamy KOHOEHCAaToOpOB, MOTYT UCMONb30BaTbh PUKCU-
poBaHHble noporosble 3HadeHns. OgHako npu yctaHoBke CY B nepefaromx cucteMax unv apyrmx 4actax anekTpudec-
KWX CETEeN, HE MMEIOLLMX NPSMOro PErynMpoBaHns HanpshKeHns, crnegyeT MCMonb3oBaTb CKONb3AWME OMOPHbIE 3Haye-
HUS.

B.5.2 MNMpopomkntenbHOCTb MOHMUTOpUHra K3

MpoaomKUTENBEHOCTL MOHUTOPUHIA AOIMKHa ObITh OonpedeneHa ¢ y4eToM OCHOBaHMI Ans nposBedeHus obcneno-
BaHns K3. Hanpumep, ecnu pe3dynbTaTtbl U3MEPEHWIN CPaBHMBAIOT C nHaekcammn K3, MpoaormkuTensHOCTb MOHUTOPUHTA
onpegensieTcs TpeboBaHMAMM K pacyeTam 3TUX MHOEKCOB.

YacTo nonesHo cpaBHWUTL pe3ynbTaTbl uaMepeHnin K3, nony4yeHHble B pa3nMyHbie MOMEHTbI BpEMEHM, Hanpumep,
pesynbTaThl TEKyLero u npownoro roga. Ecnn cpaBHeHus Takoro Buga LenecoobpasHbl, MOHUTOPUHI MOXET ObITb
HenpepbiBHbIM. MyHMManbHas NPOAOIKUTENBHOCTL MOHUTOPUHIA MOXET ObiTb yCTaHOBMNEHbI B CTaHA4apTax, ycTaHaB-
nuBatowmx HopMbl K3. B niobom criyyae mnamepeHuss Takmx cobbituin yxyawermsa KO, kak nposarnbl v BbIGpPOCH! Hanps-
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XeHus, TpebyoT ANUTEeNbHOro neproaa 3MepeHuin (Mecsitpl) Ans  NOfyYeHUs OaHHbIX, HE06X0ANMbIX ANst 3HAYUMOM
oueHkn. bonee peakue cobbiTusa yxyawenus KO, Takue kak npepbiBaHUS HanpsbkeHusl, MoryT TpeboBaTb ewle Gonee
ANuTEnNbHBIX NepuMoaoB HabnoaeHusi. B NpoTMBONONOXHOCTb 3TOMY U3MEPEHUSI TAPMOHMK U APYTMX YCTAHOBMBLUMXCS
NpOLECCOB MO3BOJSAIOT MOMYYUTb 3HAYUMMYIO MHOPMaUMIO 33 CPaBHUTENMbHO KOPOTKUA NMepuos BPEMEHW (MUHUMYM
oaHa Hegens). [ns uamepeHuii ¢ Lenbio NPoOBEPKU COOTBETCTBUSA TPpeOOBaHUSAM cTaHAapTa, yCTaHaBMMBAKOLWErO HOPMbI
K3, npoaomkutensHoCTb M3MEpPEHUIn AomkHa OblTb yCTaHoBNeHa B AaHHOM cTaHaapTe (cm., Hanpumep, TOCT 13109).
Bonpoc o Tom, HeO6X0AMM NN HeNpepbIBHbIA MOHUTOPUWHI ANs MPOBEPKM COOTBETCTBMSA TpeboBaHuaM cTaHgapTa,
ycTaHaBnuBatoLlero Hopmbl KO, gomkeH ObiTb pelleH B KaXOOM KOHKPETHOM criydae.

B.6 Ctatuctuyeckuini aHanus pe3ynbLTaToOB U3MepeHuin

B.6.1 O6Lwue nonoxeHus

[ns 06paboTkn pe3ynbTaToB M3MEPEHMI OOIMKEH ObITb MPUMEHEH CTaTUCTUYECKUA aHanu3. B 3aBucumocTtu ot
uenen Wn3MepeHur n HOMEHKNaTypbl usmepsemblx nokasatenen KO moryT ObiTb BbiOpaHbl pa3nuyHbie MeToAbl aHanm-
3a, B TOM 4MCIe OCHOBaHHbIE Ha:

- nogcyeTe Yncna cobbITMI, NPU KOTOPbIX MPEBLILLIAETCS YCTaHOBIEHHOE MOPOroBOe 3HaYEHME;

- rpyNnUpoBaHny BONbLLIOro YMcna pesynbTaToB U3MEPEHWI, NPOBEAEHHBIX B OONHAKOBbIX YCNOBUSIX, C UX MpuBe-
OEHUEM K OJHOMY WNW HECKONbKMM 3HadyeHusiM. B kayecTBe Takvux 3Ha4YeHW MOryT NMPUMEHSITbCA: MakCUMarbHbIe,
cpedHve U MUHUMarbHblE 3HaYeHWs, a Takke 3HaveHus, cooTBeTcTBylowme BepoAaTHoCcTM 99 % n 95 %. Bo mMHorux
cnyyasix uenecoobpasHo NpMMEHEHNE 3HAYeHWIN, COOTBETCTBYHOLLMX BepoAaTHOCTU 95 %.

B.6.2 UHaekchbl KO

Mepen nposegeHneM naMepeHnin HeobxoamMMo BbIOpaTb MPUMEHsieMble CcTaTucTUyYeckue mHaekcbl KO, ¢ koTo-
pbiMu ByayT cpaBHUBATLCA pesyrnbTaTbl M3MEpPeHui. T cBegeHnsa OyayT nonesHbl Ana onpedeneHns NpoAoKUTENb-
HOCTW U3MEpPEHUI, MOPOroBbIX 3HAYEHUIN U Nopsifka cTaTucTudeckon 06paboTku pesynbTaTtoB M3MepeHui. Mpu oTcyT-
CTBWM CTaHAapTa, ycTaHaBnmBawLero nHaekcbl K9, Heobxoamm BbIGOp KOMNEKTa UHAEKCOB AMNS KOHKPETHBIX M3Mepe-
HWIA. B gokymeHTax, ykasaHHbIx B Gubnuvorpacun, npvBeaeHbl CCbiNku Ha psg paboT, NpoBedeHHbIX Mo BONpocam
BbIYMCIEHMS CTAaTUCTUYECKUX MHAeKcoB KJ.

B.7 UsmepeHne nokasatenen KO gnsa ycrpaHeHUs TeXHUYECKUX Npobnem

B.7.1 O6wme nonoxeHusa

YcTpaHeHue NoBpexaeHWi, Bbi3biBalOLWMX yYXyaweHne KO, npoBoasAT, B OCHOBHOM, B CBSI3W C SKCMIyaTauMOHHbI-
MU NPOUCLUECTBUSAMMU Unu npobnemamu. MoaTomMy 4YacTo xenaTenbHO MOMyyYnTb pesynbTaTbl Kak MOXHO ObicTpee, B
OTNINYME OT UX NONYyYEHUS AN NPOBEPKW BbINOMHEHUS YCIOBMWI OrOBOPOB UMM apXMBHOIO NPUMEHeHUsi. TeMm He MeHee,
HeobXxoaAMMOCTb ObICTPON AMArHOCTUKM He OOMKHAa NPUBOAUTL K HEO64yMaHHbIM UMM HEOBOCHOBAHHLIM  BbIBOAAM.

O6bI4HO NepBuYHbIE (He 06beAMHEHHbIE) pe3yrnbTaThl U3MEPEHUIA ABNATCA Hanbonee NPUrogHLIMKU MPU OTbIC-
KaHWUU 1 YCTPaHEeHUN NOBPEXAEHUN, Tak Kak NO3BONSAT MPOBOAMTL N0OYI0 nocnenytoLyto 06paboTKy AaHHbIX, HanpuMep
NnocTpoeHne rpauyecknx xapakrepuctuk (curHatyp) KO. [Onsa Toro, 4Tto6bl  MUHUMKU3UPOBATL O6bEM CBEAEHWUN,
coxpaHsieMblX U obpabaTbiBaeMbIX NPy OTbICKAHUWN MOBPEXAEHUs, LenecoobpasHo ukcMpoBaTb W BblgaBaTb TOMbKO
Te AaHHble, koTopble 6binn nony4veHsl CY HenocpeacTBEHHO nepea cobbiTvem, BO BpeMs 1 nocne cobbitus (Hanpumep,
npoBana HanpsKeHUs Unu NepexofHoro npoiecca).

B.7.2 M'pachmueckme xapakrepuctukn K3

pachnyeckne xapakrepuctukm (curHatypbel) KO npeacraBnsioT cobov rpadmyeckue npeacTaBrieHust CcoObITUi
HapyLeHns KO, yacTo conpoBoXaaemble KpaTkuMu Tabnuuamu YUCIOBbIX XapaKTEPUCTHK.

Haunbonee obuien dopmoi rpadmyeckoin XxapakTepUCTUKN ABMSETCA BPEMEHHas ocuunmnorpaMma HanpspKeHus
n Toka. MoryT 6bITb NONe3Hbl Takke Apyrne opMbl CUTHATYP, TakMe Kak CnekTporpamMMbl, OTpaXxarLlme rapMOHUYECKUIA
COCTaB, MHTerpanbHble pacrnpeaeneHns BepoaTHOCTM U T. A. Lkana BpemeHu ans npeacraBneHns rpacduyeckmx xapak-
Tepuctuk KO moxet meHaTbes ot 100 mkc oo 30 gHen. LWkany BpemeHu ons npencraBneHus cobbitusa HapyweHus KO
onpenenstoT ¢ ucnonb3oBaHvem CA Ha OCHOBe XapakTepucTMK U OJNIUTENbHOCTU COObITUS.

B 6onbLUMHCTBE Cry4aeB cunTaloT, 4TO rpadmyeckne xapaktepucTukn KO [ormkHbl NpeacTaBnaTb CcurHan nepeq,
BO Bpemsi 1 nocne cobbitna HapyweHusa K3. ObbivHO oTOOpaxeHne curHana nepes cobbiTMeM OOMMKHO 3aHMMaTh YeT-
BEPTYIO YacTb rpaduka.

pachnueckne xapaktepmctukn K3 gBNSIOTCS NOMe3HbIMA NpU OTbICKAHWUU U YCTPaHEHUN MOBPEXAEHNI BO BCEN
3MNeKTPUYECKON CEeTH, BKIOYass yCcTaHOBKM noTpebutenein. O6bIYHO rpadnyeckme xapakTepucTMKn UCMONb3YHT, YTOObI
naeHTUOUUMPOBaTh 1 ONpeaennuTb UCTOYHMK COBbITUSA HapylweHns KO 1 NpuHSATb COOTBETCTBYIOLLEE peLUEHUe.

C ucnonb3oBaHueM rpadyeckon xapakTepUCTUKN NpoBana HanpsbKeHUs 3KCnepT MOXeT, Hanpumep, onpege-
NUTb, YTO NPUYMHONW yxyaweHusa KO sBnsieTcs nyck MOLHOro ABuratens B KOHKPETHOM MeCTe pa3MeLLEeHUs], U NPUHATb
COOTBETCTBYIOLLEE pelleHne. XoTs NpMBEAEHHbIV NPUMEP OTHOCUTCS K NPOBany HanpshKeHusi, B CNPaBOYHON nuTepary-
pe npvBeAeHbl TUMOBbIE rpaddnyecKkme XapakTEPUCTUKU AN COTEH pasnu4HbIX COObITUIA HapyweHnsa KO, BbI3BaHHbIX:
BKITIOYEHUSIMU YCTPOMCTB KOMMEHCAaUUM peakTMBHOW MOLLUHOCTW, MOSMHWEBLIMA paspsgamMn, HEeUcnpaBHOCTAMU B
3MNEeKTPUYECKNX CETAX M YCTaHOBKax notpebutenei, ocnabneHmem KOHTAKTOB, WCKPEHUEM KOHTaKTOB, WU3IyYEHUSIMU
pagvonepeaaTynukoB, OOHOBPEMEHHBIM MOAKIIOYEHMEM 3MNEKTPOHHBLIX YCTPOWCTB U ABUraTternen K OgHou cetm u T. A.

XoTs naeHTudmrkauma cobbitns HapyweHus KO BO3MOXHa Ha OCHOBE TOMbKO rpadnyeckon XapaKTepuCTUKK
HanpspKeHWs, Hanuune rpadnyeckux XapakTEPUCTUK TOKa CyLLECTBEHHO MOBbLILLAET BO3MOXHOCTU U TOYHOCTb OLEHKM
cobbiTus. bonee Toro, rpadmyeckue xapakTepMCTUKM TOKa MOMOratoT ONpeaenuTb HanpaBneHne K UCTOYHMKY HapyLle-
Hua KO.

45



FOCT P 51317.4.30 — 2008

MpunoxexHne C
(cnpaBo4Hoe)

PekoMmeHAaLMm No xapakTepucTUKam cpeacTB U3MepeHun

C.1 O6LKe nonoxeHnsa

HacTosawmn ctangapT npeacraensieT coboi ocHoBononarawLyo nybnvkauyuio B obnactu AMC. Bmecte ¢ Tem
JeTanbHoe pyKOBOACTBO MO xapaktepuctukam CU, meToaam noaTBepKAeHWUs BbINOMHEHMS YCTaHOBMEHHbIX TpeboBa-
HWUIA K xapaktepuctukam CU, [ononHUTENbHbLIM BRAMSIOWMM BENWYMHAM U OpYrMe aHamnorndHble CBeOEeHWSI LOSKHbI
ObITb NpUBEAEHbI B CTaHAAPTE, PacnpoCTPaHSILEMCS Ha rpynny NPOAYyKLUMW, yCTaHaBnMBatoLem xapakrepuctukm CA.
OpHako cTaHgapT, pacnpoCTPaHSLLMIACS Ha JaHHYH FPpyNny NPoAyKUUK, B HAcTosILLEe BPEMSI OTCYTCTBYET, U MONb30Ba-
TENU HacTosiero cTaHgapTa OyayT BblHYXXAEHbI yCTaHaBnmMBaTb TpeboBaHusi k CU, NpoBoaWTb UX KOHCTPYMPOBaHUE,
BblOMpaTb nnu ucneiTeiBaTe CU, NpuMeHsis HAacTosILMIA OCHOBOMNOMarawLwuii ctTaHaapT. B aToli cBsisu B JaHHOM npuro-
XEHUM NpUBELEHbI HEKOTOPbIE PEKOMEHAALMMW, HE UMEILLME HOPMATMBHOIO XapakTepa.

Mocne 3aBepLueHMs paboTbl HAL CTaHAapPTOM, PacMpOCTPaHSAIWUMCSH Ha rpynny NpoayKuuu, AaHHOe Mpuroxe-
HWEe U3 CnefyroLLero Uu3gaHus HacTosILLero ctaHaapTa OyaeT UCKIoYEHO.

C.2 CymmapHbie Tpe6oBaHuA

Tabnuua C.1 cogepxut uHpOpMaLMIO O CYMMapHbIX TPeOOBaHMAX K XapakTepucTukam npolecca U3MepeHus

knaccoB A n S. B cnyyae npoTtuBopeunii Mexay Tabnuuerh C.1 M OCHOBHOW 4acTblo HacTOsiLero craHgapTa
NpeumyLLecTBO MMeeT OCHOBHasi 4acTb CTaHgapTa.
Tabnunya C.1— CymmapHble TpebGoBaHMWS K XapakTepUCTMKaM npolecca namepeHusi knaccos A n S

MokasaTens Knacc xapak- .

K3, noapasgen TEpUCTUK MeToq Heonpenenex- [nana3soH O6nactb SHaueHnn MeToa
HacToALLEero npouecca N3MEPEHUIN | HOCTb U3MeEpPEeHUi |/|3MepeH|/||7|1) B“V'F"OUJ-eV'Z)Be”W' obbeanHeHus
cTaHaapTa n3mepeHus HnHE!

YacTora, A Mo 5.1.1 +0,01 Ty 42,5 — 57,5/ 42,5 — 57,5/ TpeboBaHusa
5.1 51— 69y 51 —69 1y He yCTaHOoB-
NeHbl
S Mo 5.1.1 +0,05Ty 42,5 — 57,5/ 42,5 — 57,5/ TpeboBaHus
51— 69y 51— 69y He yCTaHOoB-
neHsbl
3HauyeHue A Mo 5.2.1 £0,1%Ugn |10 % — 150 % Uy, |10 % — 200 % Uyy,| 440 4.5

HanpshkeHus,

5.2 Mo 5.2.1 +0,5% Uy |20 % — 120 % Uy, |10 % — 150 % Uy,| 4401 4.5
KpatkoBpe- A Mo rOCTP Mo roCTP 0,2 — 10 (Pgy) 0 —20 (Pg) Mo rOCTP

MeHHasa [o3a 51317.4.15 51317.4.15 51317.4.15
dnunkepa,

53 S Mo roCTP Mo 5.3.2 0,4 — 4 (Psy) 0 — 10 (Pyy) Mo roCTP
’ 51317.4.15 51317.4.15
Mposansl A Uyns (112) Amvnnutyna He He TpeboBaHus

HanpsXxeHus 10,1 % Ugip- NpUMeEHAIT NPUMEHSAT He yCcTaHoB-

1 nepeHanps- OnutenbHoCcTb neHsbl
xeHusa, 5.4 + 1/2 nepuopga

S Mo 5.4.1 AmnnuTyga He He TpeboBaHusa
1% Ugyjp- NPUMeEHSAIT NPUMEHST He ycTaHoB-
OnntenbHOCTb TNeHsbl
+ 1/2 nepuopa
unu = 1 nepuog
MpepbiBaHus A Ums (1/2) | OnutensHocTb He He TpeboBaHus
HanpsxeHus, + 1/2 nepvopa NPUMEHSIT NPUMEHSOT He ycTaHoB-
5.5 neHbl
S Mo 5.5.1 [nutenbHocTb He He TpeboBaHus
* 1/2 nepvopa NPUMeEHSAIT NPUMEHST He ycTaHoB-
unn + 1 nepuog neHbl
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(cm. Takke [8])

Mokasatenb | Knacc xapak- .

K3, nogpasnen | TepucTuk MeTon HeonpeneneH- [lnanasoH O6nactb 3HaueHmi MeTon
HacTOSLLEro npouecca M3MepeHuii | HOCTb M3MepeHuit namepeHnii! Bnm;uow,ewz)aenm- 06beanHeHus
cTaHgapTa n3MepeHust HWHBI

HecummeTpus A Koadpdpu- +0,15 % 05%—5%(Ky); | 05% —5%(Ky); |[Mo4.4n4d5

HanpsXXeHnn, LUMEHTbI He- 05%—5%(Ky) | 0,5% —5 % (Kp)

5.7 cuMMeTpumn
K2 n KO
S Koaddu- +0,3% 1% — 5% (Ky) 0%—5%(Ky) |MNo4.4unds
UMEHT He- 1% — 5 % (Kp) 0% — 5 % (Kp)
cumMMeTpumn (ecnv NpuMeHsIOT) | (ECNM MPUMEHSIOT)
Kz
JononHu-
TenbHO —
koapu-
UMEHT
HecMMMeT-
pun Ky
FapmMoHukn A Mo 5.8.1 roctpP 10 % — 200 % 200 % Mo4.4un45
HanpsxeHus, 51317.4.7, Knacc 3 Knacc 3
5.8 knacc | no FOCT P 51317.2.4|no NOCT P 51317.2.4
S Mo 5.8.1 200 % 10 % — 100 % 200 % Mo4.4un45
rocrtpr Knacc 3 Knacc 3 no
51317.4.7, noOCT P F'OCT P 51317.2.4
knacc Il 51317.2.4

WHTeprapmo- A Mo 5.9.1 roctpP 10 % — 200 % 200 % Mo4.4un45

HUKN Hanps- 51317.4.7, Knacc 3 Knacc 3
XeHus, 5.9 knacc | noMTOCTP51317.2.4|no FTOCTP 51317.2.4

S YcTtaHaBnu- YcTaHaBnu- YcTtaHasnu- 200 % Mo4.4n4.5
BaeTcH BaeTCs M3roTo- | BaeTCA M3roTOBU- Knacc 3
usrotosute- | Butenem CU Tenem CU noOCTP
nem CA 51317.2.4
UHdopma- A Mo 5.10.1 Mo 5.10.2 0% —15 % Uy | 0% — 15 % Ug, |TpeboBaHns
LMOHHblE He yCTaHOoB-
curHanbl B NeHbl

GQEETES:V?C_ S YctaHaBmu- | YcTaHaenuBaeT-| YcraHasnusaeTcs | 0 % — 15 % Ug;, |TpeboBaHusa

510 ’ BaeTcs cs n3rotoBute- | narotosutenem CU He yCTaHOoB-
' n3roToBuUTE- nem CA NeHsbl
nem CA

OTtpuuaTtens- A Mo 5.12.1 Mo 5.12.2 Mo 5.12.2 He npumensior |Mo 4.4un 4.5

Hble/NonoXu-

TenbHble
OTKNOHEHUSA
HANPSIKEHWS, S YcTtaHaBnu- Mo 5.12.2 Mo 5.12.2 He npumeHsaoT |TpeGoBaHus
512 BaeTcs He yCTaHOB-
n3roToBuUTE- NeHbl
nem CA
MukpocekyHod- A TpeboBaHus | TpeboBaHusa He | TpebosaHusa He | [ukoBoe 3HaveHune |TpeGoBaHus
Hble uMnynbc- He YCTaHOB- | yCTaHOBMEHbI YCTaHOBIEHbI 6 kB3 He npume-

Hble roMexu 8 neHbl HAOT

gs;rzej_eggﬂ; S TpeboBaHusa| TpeboBaHua He | TpeGoBaHus He TpeboBaHus He |TpeGosaHus
51317.4.5 He YCTaHOB- | yCTaHOBMEHbI YCTaHOBIEHbI YCTaHOBIEHbI He npume-

neHbl HSAOT
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OkoH4yaHue mabnuupsi C.1

MokasaTenb Knacc xapak- 5
K3, nogpaspen |  TepucTuk MeTon HeonpeneneH- [nanasoH O6nactb sHadeHmit MeTon
HacTosLero npouecca M3MEpEHWii | HOCTb U3MEpPEeHWUii uamepernii’) anmow,emz)aenm- 06beUHEHUS!
cTaHpapTa namepeHus HMHBbI
HaHocekyHO- A TpeboBaHus | TpeboBaHusi He | TpeboBaHusi He |[lMukoBoe 3HadveHue |TpeboBaHus
Hble umnynbc- He yCTaHOB- | YCTaHOBMEHbI yCTaHOBIEHbI 4 kB9 He npume-
Hble romexu 8 neHsbl HSIOT
coomeem-
cmeuu ¢ FOCT S TpeboBanns | TpeboBaHuns He | TpeboBaHus He TpeboBaHns He |TpeboBaHus
He yCTaHOoB- CTaHOBIEHbI CTaHOBMEHbI CTaHOBIEHbI He npume-
P 51317.4.4
o NeHbl HAOT

1) CU pomkHel cOOTBETCTBOBATL TPEBOBAHNAM K HEOMPEAENEeHHOCTU U3MEPeHUil B Npeaenax avanasoHa us-
MEepEeHUni.

2) Ecnn napameTpbl N3MepsaeMbiX CUrHanoB NPeBbIAT AnanasoH namepeHuin CU, To npu nM3MeHeHUsx
napameTpoB A0 NPeAeNnbHbIX 3Ha4YeHWIn 06NacTh BANSIOWMX BENUYMH BKITIOYMTENBHO Ha MoHuTope CU fomkHO ObITh
yKa3aHo cocTosiHue neperpysku. [laHHoe TpeboBaHMe He MPUMEHSAIT Npu BO3AENCTBUM NEepexonHbIX NpoLEeccoB 1
UMMYbCHBIX MOMEX.

3) BoapeiicTBue Ha CU MUKPOCEKYHOHBIX UMMYLCHBIX nomex 6omnbwoll sHepauu no FOCT P 51317.4.5 u
HaHOCEKYHOHbIX UMybCHbIX nomex no FOCT P 51317.4.4 He [OMKHO OKa3biBaTb BNUSAHMSA HA pe3ynbTaThl n3mepe-
HW nocre OkoHYaHus nomex. [pw noaTeBepxaeHun TpeboBaHWi K HeonpeaeneHHOCTU U3MEPEHUn nepexoaHble
npoLecchl HanpsKeHns NoAalT Ha uaMeputenbHble 3axnmbl CY, @ He Ha 3axuMmbl 3MEKTPOnNUTaHus.

MpumeyaHnune—Knacc B xapakrepncTuk npoLecca nsMepeHunii He BKIIOYEH B HacTosILLYo Tabnuuy, T. K. He
pekomeHgoBaH Ans CU HOBbIX TUMOB 1 MOXET ObITb MCKMIOYEH U3 CMeAyoLero M3gaHus HacTosiWwero ctaHaapra.

C.3 PykoBoAcCTBO MO UCMbITAHUSAM

Mokasatenn KO B Hactoswem ctaHgapTe MOryT OblTb OTHECEHbI K ABYM KaTeropusm SBMeHUNn — ANUTENbHbIM
M VMewLWMM nepexogHbin xapaktep. [lokaszatenn K3, cBA3aHHble C ANUTENbHBIMU SBMEHWSAMMU, OTHOCHATCS K
3HAYEHUIO HanpPsHXKEHUs, 4acToTe, rapMoHuKaMm, dnukepy, HecummeTpuun. [lokasatenu KO, cBA3aHHblE C SBNEHUSIMMU,
UMEKLLUMMN NepexodHbIi XxapakTep, OTHOCATCA K MpoBanam HanpshKeHusi, nepeHanpskKeHnsiM U NpepbiBaHUSIM Har-
pSKEHUS.

McnbiTaHus nNpu HEU3MEHSILWMNXCS U3MepSeMbIX CUrHanax, yCTaHOBNEHHble B pasfene 6, JoCcTaTouvHbl And
NOATBEPXXAEHNS BbINOMHEHWS YCTAHOBIEHHbIX TpeboBaHMIM K HeonpeaeneHHOCTN n3aMepeHuin, xapakrtepuctukam CU n
peakuMmn Ha BrUSIoLWME BENUYUHBI NPU M3MepeHumn nokasatenen K3, cBA3aHHbIX C AnuTenbHbIMY SBneHnsMu. OpHako
UCMbITaHNS NPU HEN3MEHSIIOLLUXCSA  CUrHanax B COOTBETCTBUM C pa3genomM 6 He No3BOnsoT NOMHOCTLIO NOATBEPAUT,
4yTO TpeboBaHMA HACTOSALWEro CTaHAapTa peanv3oBaHbl  MNMPU U3MEpPEeHUn Becex nokasatenen KO.

Ons nokasaTtenen KO obeux kaTeropuii, CBA3aHHbIX C HEMPEPbLIBHBIMU SABMEHUSAMU U ABNEHNAMU, UMEKLNMU
nepexoHblii xapaktep, TpeboBaHus k peanusaumm B CYl MeTo0B M3MepeHuWii, yCTaHOBMNEHHBIX B pasaene 5, mMoryT ObITb
NOATBEPXAEHbI NMULLbL MPU NCMONBb30BAHNN N3MEHSIIOLLMXCA N3MEPSIEMbIX CUrHanoB.

Hanpumep, Heobxogumo 6ygeT noaTBepAvTb, YTO METOA M3MEPEHWS NMPOBanoB HAaMNpPsPKeHWs, peanu3oBaHHbIN
B CW, cootBeTCcTBYET TpeboBaHusam 5.4. Toraa nepBbii M3MepsieMbIi U3MEHSIIOLLMIACA CUrHan crnegyet NpUMeHUTb Ans
NOATBEPXAEHNS TOr0, YTO AENCTBUTENBbHO MPOBOAWNTCA U3MEPEHUEe CpeAHEeKBaApaTUYecKoro 3HavyeHus nposana Ha-
NPSHKEHUs;; BTOPOWA W3MEHSAILMIACA CUrHan — Ans MoATBEPXAEHWS TOro, YTO AeNCTBUTENbHOE cpeaHeKBaapaTnyec-
KOe 3HayeHVe pacCyMTbIBAETCH KaXAbli Nepuod; TPeTU W3MEHSIIOWUIACS curHan — Ans NOoATBEpPXAEHMS TOro, 4To
AENCTBUTENbHOE CpeaHeKBagpaTnyeckoe 3HayeHune OOHOBMSETCS KaxKayl MOMOBWMHY Nepuoaa; YeTBepTbii U3MEHSIIo-
LWMIACA curHan — Ans NOATBEPXKAEHUS TOro, YTO Monynepuoabl HE3aBUCHMO CUHXPOHU3MPYIOTCS B KaXKOOM KaHarne;
NSATHIA  U3MEHSIOLWNIACA CUrHanm — ANs NOATBEPXAEHWUS NPaBUINBHOCTU U3MEPEHUs ryOuHbl U ANUTENBHOCTU MHOTO-
asHbIX NPOBAaroB HanpsXeHus.

MpuBeAEHHbIV Bbie NpUMep AOIMKEH CIYXWUTb NULLb unmoctpauuei. NonHoe nNoaTBepXAeHUe BbINOTHEHUS
YCTaHOBIEHHbIX TPEOOBaHMI K METOAAM U3MEPEHUI MPUMEHUTENBHO KO BCeM nokasaTtensMm KO moxeT TpeboBaTtb npo-
BEAEHNS MWCMNbITaHUA C NPUMEHEHNEM COTEH U3MEHSIIOLLUXCA CUrHanoB (anbTepHaTUBHBIM METOAOM MOATBEPXAEHMWS
BbIMONTHEHUS] YCTAHOBIEHHbIX TPe6OoBaHWI B onpefeneHHbIX cryvyasx MoryT ObiTb AeTanbHble NPOBEPKM MPOrpamMmMHOro
obecneyeHusa CW).
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B HacTosilem cTaHgapTe He yCTaHOBMEH MOSHbIA NepeyeHb UCTbITaHUA Ans NOATBEPXKAEHUS TOro, YTO MeTOoAbI
namepeHun obinu peanusoBaHbl B C/ npaBunbHO. [aHHbIN nepeyeHb OyaeT npvBedeH B CTaHOapTe, pacnpocTpaHsio-
LLEeMCS Ha rpynny npoayKLuu.

B cooTBeTcTBMM C TpebOBaHNSMU HACTOSALLEro CTaHAapTa 3HAYEHNSA HEKOTOPbLIX MapaMeTpoB B KOHKPETHbIX Knac-
cax MoryT 6bITb «ycTaHoBMeHbl nsrotosutenem CUy». Mpu noaTBepxaeHUN BbINONHEHNS TpeboBaHUA K XapaKkTepucTu-
kam CW/ cooTBeTcTBME AaHHbIM BMAam TpebosaHui cnegyeT NOATBEPAUTL NyTEM M3YYEeHUS TEXHUYECKMX AOKYMEHTOB
Ha CW.

C.4 PexkomeHpaummn no copepxaHUio TEXHUYECKUX OOKYMEHTOB

YKasaHue B TEXHUYECKUX AOKYMEHTaxX U3rotoBmTens o Tom, 4to CU cootBeTcTByeT TpeboBaHnam knacca A, S nnu
B, saBnsetca HegocTaTouHbIM. [OMmKHbI ObITb 4ONOMHUTENLHO NPUBEAEHbLI  CriedyoLlne cBeaeHus:

- gonyctumble npegensl nameHenns Uy, 1 npeaensl usMepsemMblX YacToT;

- nobble akceccyapbl Unu onuuu, Heobxoaumble Ana obecnedyeHns cooTBETCTBMA TpeboBaHMAM HacTosLEro
cTaHgapTa;

- nepeyveHb BCeX n3aMepseMbIx nokasatenen KO B COOTBETCTBMN C HOMEHKINATYPOW, YCTAHOBIIEHHOW B HACTOSALLEM
CcTaHAapTe, C yka3aHneM MOATBEPXAEHHOro Krnacca XapakTepucTuK npouecca n3MepeHui.
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MpunoxeHue D
(cnpaBo4Hoe)

CBeaeHUsi 0 COOTBETCTBUU CCbITOYHbIX MeXAYHapPOAHbIX CTaHAAPTOB
HauMoHanbHbIM cTaHgapTam Poccuiickon Pegepaumnmn, MCNONMb3OBaHHbIM B HAaCTOSALWEM
CTaHAapTe B Ka4eCTBe HOPMATUBHbIX CCbINTOK

Tad6nuya D.1

O603HavYeHne CCbINIOYHOro HauMOHaNbHOro
ctaHgapTta Poccuiickon ®epepaunn

O603HayYeHe U HAMMEHOBaHWE CCbINTIOYHOTO MEeXAyHapoaHOro cTaHaapTa
W ycnoBHoe 0603HayeHne CTENEHN €ero COOTBETCTBUS CCbINOYHOMY
HauWoHanbHOMY CTaHAapTy

OCT P 51317.2.4—2000
(M3K 61000-2-4—94)

M3K 61000-2-4:1994 «OnekTpomarHutHas cosBmectumoctb (OMC).
YacTb 2-4. OnekTpomarHutHas obcTaHoBka. YPOBHU COBMECTUMOCTU Ha
NPOMBILLIEHHbIX NPEANPUATUSX ANS HU3KOYACTOTHBIX KOHOYKTUBHBIX MO-
mex» (MOD)

MOCT P 51317.3.3—2008
(M3K 61000-3-3:2005)

M3K 61000-3-3:2005 «3nekTpoMarHuTHaa coBMecTuMmocTb (SMC).
Yactb 3-3. Hopmbl. OrpaHMyeHne M3MeHeHUI HanpsbkeHus, konebaHui
HanpsbkeHus 1 prinkepa B 06LLECTBEHHbIX HU3KOBOSbTHBLIX CUCTEMAX JeK-
TpocHabxeHus ans obopyaoBaHus € notpebnsgeMbiM TOKOM He Gonee
16 A B ogHon hase, He noanexaliero ycrnoBHoMy coeanHeHuo» (MOD)

MOCT P 51317.3.8—99
(M3K 61000-3-8—97)

M3K 61000-3-8:1997 «3nekTpoMarHuTHaa coBMecTuMmocTb (SMC).
Yactb 3. Hopmbl. Pasgen 8. lNepegada curHamnoB no HU3KOBOSMbTHBIM 3f1eK-
TPUYECKMM CETAM. YPOBHU S3MUCCUM, NMOMOCHI HYaCTOT M HOPMbI dNeKTpomar-
HUTHbIX nomex» (MOD)

MOCT P 1317.3.11—2006
(M3K 61000-3-11:2000)

M3K 61000-3-11:2000 «3nekTtpomarHuTHas coBmMecTumocTb (OAMC).
YacTtb 3-11. Hopmbl. OrpaHuyeHne U3MeHeHUn HanpshkeHusl, konebaHui
HanpshkeHns u crnmkepa B O6LLECTBEHHbIX HU3KOBOSbTHBIX CUCTEMAX 3rek-
TpocHabxeHusa. ObopygoBaHue € notpebnsiembiM TOKOM He Gonee 75 A,
NnoaKnioyaemMoe K 3MeKTPUYECKOW CeTU Npu onpederneHHbIX YCroBUSIX»
(MOD)

FOCT P 51317.4.4—2007
(M3K 61000-4-4:2004)

M3K 61000-4-4:2004 «3nekTpomarHutHas cosMmecTuMmocTb (OMC).
YacTtb 4. MeToabl ucnbiTaHuin U namepeHunii. Pasgen 4. McnbiTaHusa Ha
YCTONYMBOCTb K HAHOCEKYHOHbLIM UMMYMbCHbIM nomexam» (MOD)

MOCT P 51317.4.5—99
(M3K 61000-4-5—95)

M3K 61000-4-5:1995 «BnektpomarHutHaa coBmecTumocTb (AMC).
Yactb 4. MeToapbl ucnbiTaHun n namepenunii. Pasgen 5. McnblTaHusa Ha
YCTONYMBOCTb K MUKPOCEKYHAHBIM UMMYMbCHLIM NomMexam 60mbLLUIo SHep-
rum» (MOD)

FOCT P 51317.4.7—2008
(M3K 61000-4-7:2003)

M3K 61000-4-7:2008 «3nekTpomarHutHass coBmectumoctb (OMC).
YacTb 4-7. MeToab! ucnbltaHui n nameperHuii. O6Liee pyKOBOACTBO MO
N3MEPEHUSIM FapMOHUK U MHTEPrapMOHUK U M3MepuTernbHbIM nNpubopam
AN CUCTEM 3HEeProcHabXeHust 1 NoaKMYaemMoro K HUM obopyaoBaHus»
(MOD)

FOCT P 51317.4.12—2000
(M3K 61000-4-12—95)

M3K 61000-4-12:1995 «3nekTtpomarHuTHasa coBmecTumocTb (OMC).
YacTtb 4. MeTtoabl ucnblTaHuii u namepeHunii. Pasgen 12. WcnbiTaHusa Ha
YyCTON4YMBOCTb K konebaTtenbHbiM BonHam» (MOD)

FOCT P 51317.4.15—99
(M3K 61000-4-15—97)

M3K 61000-4-15:1997 «3OnekTpomarHutHas cosmectumoctb (OMC).
YacTtb 4. Metoabl ucnbiTaHuini 1 u3mepeHuin. Pasgen 15. dnvkepmeTp.
PyHKLUMOHAanNbHbIE N KOHCTPYKTUBHBbIE TpebosaHusa» (MOD)
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OkoHyaHue mabnuuypl D.1

FOCT P 51317.4.30 — 2008

O603HayYeHne CCbINOYHOr0 HaLMOHaNbLHOro
ctaHpgapTta Poccuiickori ®epepaunmn

O603HaYeHe U HAMMEHOBaHUE CCbITOYHOTO MEXAYyHapOAHOro cTaHaapTa
N ycrnoBHoe 0603HavyeHue CTeneHn ero COOTBETCTBUS CCbINIOYHOMY
HauWoHanbHOMY CTaHAapTy

FOCT P 51318.16.4.2—2006
(CUCMP 16-4-2:2003)

CNCIP 16-4-2:2003 «TexHuyeckune TpeboBaHus Kk annapaTtype Ans
N3MepeHNsa pagmonomMex U NoMexoyCTOMYMBOCTM U MEeTOAbl U3MEPEHWN.

YacTb 4-2. HeonpegeneHHOCTH, cTaTucTvka U MOAENNPOBaHWE HOPM.
HeonpepeneHHoCcTb namepeHuii B obnactn OMC» (MOD)

rOCT P MCO 9000—2008

MCO 9000—2000 «Cuctembl MeHeaxmeHTa kavyectBa. OCHOBHbIE MNO-
noxexusa n cnosapb» (IDT)

FOCT 8.567—99

roCT 13109—97

rOCT 23875—88

FOCT 30372—95/TOCT P 50397—92

M3K 60050-161:1990 «MexayHapO4HbIA 3NEKTPOTEXHUYECKUI CIlo-
Bapb. MaBa 161. OnekTpomarHuTHas coBMecTumocTby» (NEQ)

MpumeyaHune—B HacToswen Ta6nmu,e Mcnonb3oBaHbl crnegywuine ycrioBHble 0603Ha4eHns cTeneHn

COOTBETCTBUSI CTAHAAPTOB:!
IDT — ngeHTu4YHble cTaHaapThl;

MOD — wmoanduymnpoBaHHble cTaHAapThl;
NEQ — HesKkBMBanNeHTHblE CTaHO4APThbI.
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Bubnuorpadusa

OnekTpuyeckas 6e30MacHOCTb B HU3KOBOMbTHLIX pacnpedenuTernbHbiX CUcTeMax Ha-
npsbkeHnem go 1000 B nepemerHoro Toka 1 1500 B noctosHHoro Toka. Annapatypa Ans
UCMbITaHUA, U3MEPEHWNIA UNW KOHTPOMS CpeAcTB 3awmuTbl. YacTb 12. XapakTtepucTuku
CpeacTB N3MEPEHUI N KOHTPONS

(Electrical safety in low voltage distribution systems up to 1 000 V a.c. and 1 500 V
d. c. — Equipment for testing, measuring or monitoring of protective measures
— Part 12: Performance measuring and monitoring devices (PMD)

MexayHapoaHbIi 3neKTpoTexXHUYeckuii criosapb. [naea 161. OnekTpomarHuTHasi coB-
MEeCTUMOCTb

(International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
compatibility)

Me>xxayHapoaHbIVi 9NeKTPOTEXHUYECKUIA COBapb. JNEKTPUYECKNE U ANIEKTPOHHbIE U3Me-
peHus u cpeacTea nameperuin. Yacts 311. Obwme TepMUHbI, OTHOCALLMECS K U3MEPEHU-
am. Yactb 312. Obwue TepMUHBI, OTHOCALLMECS K U3BMEPEHNAM INEKTPUHECKMX BENNYNH.
YacTb 313. Tunbl anekTpuyeckux cpeacts namepermin. Yactb 314. YacTHble TepMuHbI B
COOTBETCTBMU C TUMAMW CPEACTB U3MEPEHUI

(International Electrotechnical Vocabulary — Electrical and electronic measurements
and measuring instruments — Part 311: General terms relating to measurements —
Part 312: General terms relating to electrical measurements — Part 313: Types of electrical
measuring instruments — Part 314: Specific terms according to the type of instrument)

OnekTpomarHnTHas coBmectumocTtb (OMC). Yactb 4-30. MeToabl UCNbITaHUA U U3Me-
peHuin. MeToabl M3MEPEHWUn KayecTBa AN1EKTPUYECKON IHEPTrMM

(Electromagnetic compatibility (EMC) — Part 4-30: Testing and measurement
techniques — Power quality measurement methods)

OnekTpomarHnTHas coBmectumocTtb (OMC). YacTtb 2-8. 3OnekTpomarHutHas obcTaHOB-
ka. MpoBanbl HAaNPSHKEHWS U KpaTKOBPEMEHHbIE MPepbiBaHUS B OOLLECTBEHHbLIX cUCTe-
Max 3MeKTPOCHabXeHUs CO CTaTUCTUYECKMMUN pesyrbTaTaMu U3MepEeHui
(Electromagnetic compatibility (EMC) — Part 2-8: Environment — Voltage dips, short
interruptions on public electric power supply system with statistical measurement results)

OnekTpomarHnTHas coBmectumocTb (OMC). YacTb 3. OnektpomarHutHasi obcTaHoBKa.
Pasgen 8. Nepepgaya curHanoB B HU3KOBOMbTHbIX 3MIEKTPUYECKUX YCTAaHOBKaX. YPOBHM
3MEeKTPOMarHUTHOW dMUCCUU, MONOChI YACTOT N YPOBHWN 3NEKTPOMAarHUTHBIX NOMeX

(Electromagnetic compatibility (EMC) — Part 3: Limits — Section 8: Signalling on
low-voltage electrical installations — Emission levels, frequency bands and electro-
magnetic disturbance levels)

XapaKkTepuCTUKN HanpsiKeHUst aNeKTpu4ecTBa, NOCTaBNSEMOro obLeCTBEHHLIMU pac-
npeaennTenbHbIMKU CUCTEMaMU
(Voltage characteristics of electricity supplied by public distribution systems)

MeToab! BbICOKOBOMbTHBLIX UCMbITAHUIA ANS HU3KOBOSIbTHOrO obopyaoBaHus
(High-voltage test techniques for low-voltage equipment)

TpeboBaHnsa 6e30MacHOCTM aneKTpuyeckoro obopyaoBaHUs AN U3MepPeHWs, ynpasne-
HMS 1 NabopaTOpPHOro NPUMEHEeHUs

(Safety requirements for electrical equipment for measurement, control and laboratory
use)

TpeboBaHns 6e30MacHOCTM dnNeKTpu4eckoro o6opyaoBaHNsa ANs U3MEpPEHUs, KOHTPONS
1 nabopatopHoro npumeHeHusi. Yactb 2-032. YactHble TpeboBaHWs Ons NEpPeHOCHbIX
TOKOCHEMHMKOB M TOKOCLEMHWKOB C PYYHbIM YrpaBneHnem Ans aNeKTpu4eckux nsmepe-
HUA W UCMbITaHWUA

(Safety requirements for electrical equipment for measurement, control and laboratory
use — Part 2-032: Particular requirements for hand-held and hand-manipulated current
sensors for electrical test and measurement)

MamepuTenbHble TpaHcdopmaTtopbl. Yacte 2. NHAyKkTMBHbIE TpaHCOpMaTopbl Hanps-
XeHus
(Instrument transformers — Part 2: Inductive voltage transformers)
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M3meputeneHble TpaHcopmaTopbl. HacTe 1. TpaHcdopmaTopbl Toka
(Instrument transformers — Part 1: Current transformers)

PekomeHayemasa npakTuka MOHUTOPUHIa KadecTBa ANEeKTPUYECKOW IHeprum

(Recommended practice for monitoring electric power quality)

OnekTpomarHuTHasi coBmectumoctb (OMC). YacTb 2-2. OnektpomarHmTHas o6CcTaHOBKa.
YPOBHM 9NEKTPOMAarHUTHON COBMECTUMOCTU AMS HNU3KOYACTOTHBIX KOHOYKTUBHBIX MOMEX
N CWUrHanoB B OOLLECTBEHHBLIX HU3KOBOSbTHBLIX CUCTEMAaX ANEKTPOCHAbXeHMS
(Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compatibility levels
for low-frequency conducted disturbances and signalling in public low voltage power
supply systems)

OnekTpomarHutHasi coBmectumocTtb (OMC). YacTb 2-12. QnekTpoMmarHMTHas obCcTaHoB-
Ka. YPOBHW 3MeKTPOMarHMTHOM COBMECTUMOCTM A HU3KOYACTOTHBIX KOHAYKTUBHBIX MO-
MeX U CMrHanoB B OBLLECTBEHHbIX CUCTEMAX 3MeKTPOCHAbXeHNA CpegHEero HanpskeHus
(Electromagnetic compatibility (EMC) — Part 2-12: Environment — Compatibility levels
for low-frequency conducted disturbances and signalling in public medium-voltage power
supply systems)

OnekTpomarHutHas coBmecTumocTb (OMC). YacTe 3. Hopmbl. Pazgen 6. OueHka Hopm
3NEKTPOMAarHUTHOW 3MUCCUU ANs YCTaHOBOK, ABMSIOLLUXCS UCKaXatoLWMMN Harpy3kamm B
cucTemax 3neKTpocHabXeHWsl cpedHero, BbICOKOro U KpawHe BbICOKOro HanpspKeHus
(Electromagnetic compatibility (EMC). — Part 3-6: Limits — Assessment of emission
limits for the connection of distorting installations to MV, HV and EHV power systems)

OnekTtpomarHutHasi coBmectumoctb (OMC). YacTe 3. Hopmbl. Pasgen 7. OueHka Hopm
3MEKTPOMArHUTHON SMUCCUM ANSt ANEKTPUYECKUX YCTAHOBOK, BbI3bIBAOLLUMX konebaHus
HanpsKeHUst B CUCTEMax 3NeKTpocHabXeHWs cpeaHero, BbICOKOTrO M KpaiHe BbICOKOTO
HanpsXeHus

(Electromagnetic compatibility (EMC) — Part 3-7: Limits — Assessment of emission
limits for the connection of fluctuating installations to MV, HV and EHV power systems)

OnekTpomarHutHas coemectumocTtb (OMC). YacTb 3-13. Hopmbl. OueHka HopM 3nekT-
POMarHUTHON 3MUCCUM MPU NOAKIIOYEHUN HECUMMETPUYHbBIX 3NEKTPUYECKUX YCTaHOBOK
K CMCTeMaM CpefHero, BbICOKOro W KpaiHe BbICOKOro HanpsXeHus

(Electromagnetic compatibility (EMC) — Part 3-13: Limits — Assessment of emission
limits for the connection of unbalanced installations to MV, HV and EHV power systems)
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YIOK 621.396/.397.4:006.354 OKC 33.100 302

KntoueBble croBa: anekTpoMarHMTHas SHeprus, aneKkTpoMarHMTHasi COBMeCTMMOCTb, CUCTEMA AfiekTpocHabxe-
HWS, 3NEeKTPUYECKasi CeTb, KAYECTBO SMEKTPUYECKON SHEPIMM, MOKa3aTenm Ka4ecTBa, 4acToTa, Hanpshkenve, onu-
Kep, FapMOHWKIN HaNpshKEHNS 1 TOKa, HECUMMETPUSI HaNPSPKEHUIA, MPOBaribl M NPePbIBaHWS HaNpshKeHNs, MeToabl
n3MepeHnii, CpeacTea UamMepeHnii, HeonpeaeneHHOCTb UISMEPEHNIA, MOHUTOPUHI Ka4eCTBa SN1IEKTPUYECKON SHEp-
mm
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