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Mpeaucnosue

Llenu n npuHumnel ctaHgapTusauuy B Poccuiickoin degepaly yctaHoeneHsl degepanbHbiM 3aKkOHOM OT
27 pekabpsi 2002 r. Ne 184-d3 «O TexHUYeckom perynmposaHnmy, a npasuna npuMeHeH s HauyoHanbHbIX CTaH-
Aaptos Pocculickon Pegepaummn — FOCT P 1.0—2004 «CtaHgapTtusauums B Poccuitckoi ®eaepauym. OCHOBHble
MONOXEHUsI»

CBeaeHus o cTaHgapTe

1 PASPABOTAH 3akpbITbiM aKkLoHepHbIM 0bLiecTBoM «HayuHo-UcnbiTatenbHbll LeHTp «CAMT3IC», de-
AepanbHbIM rocy4apCTBeHHLIM YHUTaPHBIM NpeanpuaTiem «Bcepoccuiicknini HayuHo-uccneqoBaTenbCKUn UH-
ctuTyT meTponorun um. .M.MeHaeneesay», PeaepanbHbiM rocyaapcTBeHHbIM YHUTapPHLIM Npeanpusatiem «Bce-
POCCUICKUIA HaYYHO-UCCNeAoBaTENbCKAA UHCTUTYT METPONOrMYecKor Cryxobl» U TeXHUYECKUM KOMUTETOM NO
craHgapTusaumm TK 30 «DnekTpoMarHuTHas COBMECTUMOCTb TEXHUYECKUX CpeaCcTB» Ha OCHOBE COBCTBEHHOro
ayTeHTUYHOro nepesofa cTaHaapTa, YkasaHHOro B NMyHKTe 4

2 BHECEH TexHun4yeckum komuteTom no ctaHaaptusauumn TK 30 «OnekTpoMarHuTHasi COBMECTUMOCTb
TEXHUYECKMX CPEACTBY»

3 YTBEP>XOEH V1 BBEOEH B AENCTBWE Mpukasom deaepanbHOro areHTCTBa Mo TEXHUYECKOMY pery-
nvpoBaHuilo U meTpornorun oT 25 aekabps 2008 r. Ne 725-ct

4 HacTosiuii cTaHaapT ABNSIeTCS MOAUMULMPOBAHHBIM NO OTHOLLEHUIO K MeXAyHapoAHOMY CTaHaapTy
M3K 61000-4-30: 2008 «3nekTpomarHuTHasi cosMecTumocTb (OMC). YacTe 4-30. TexHuka ucnbITaHWi u u3mMe-
peHuin. MeToabl 3aMepeHWiA kavecTBa anekTpudeckoit sHeprumn» (IEC 61000-4-30: 2008 «Electromagnetic
compatibility (EMC) — Part 4-30: Testing and measurement techniques — Power quality measurement methods»).
Mpy 3TOM AONONHUTESbHbIE NOMOXEHUs U TpeBoBaHWs, BKITHOYEHHbIE B TEKCT CTaHAapTa AN ydeTa notpebHoc-
Tel HaLMoHaneHo 3KoHOMWKK Poccuniickoi deaepaLim 1 ocobeHHOCTel POCCUNCKON HaUMoHanbHoW cTaHgapTu-
3auuu, BbldeneHbl B TEKCTe cTaHgapTa KypCBOM.

HavmeHoBaHWe HacTosiwero ctTaHgapTa U3MeHeHo OTHOCUTENBHO HaMMEHOBaHWUS ykazaHHOro ctaHaapTa
M3K ansi npusegenus B cooteetctaue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpv npMMeHeHUU HacTosLWwero cTaHgapTa PeKkoMeHayeTCs UCNOMb30BaTh BMECTO CChITOYHbIX MEXAyHa-
pPOAHbIX CTaHAaPTOB COOTBETCTRYIOLLME UM HaLmoHanbHbIe cTaHaapTbl Poccuiickon deaepaLimm, cBEAEHNS O KO-
TOPbIX NPUBEAEHbI B AOMONHUTENBHOM NpunoxeHum D

5 BBEOEH BMNEPBBIE

UHopmalust 06 USMEeHeHUsIX K HacmosauwieMmy cmarHOapmy nybrnukyemcs 8 exe200H0 u30agaeMoM UH-
bopmayuoHHOM yKkazamerne «HayuoHarbHble cmaHOapmbi», @ MeKcm U3MeHeHUU U norpasok — 8 eXXeMecsiyHO
usfasaeMbix UHGOPMaUUOHHBIX yKkasamensx «HayuoHanbHble cmaHO0apmel». B ciyyae nepecmompa (3ameHbl)
unu ommMeHbl Hacmosweao cmaHdapma coomeemcmsyroujee ysedomeHue bydem onybriUKO8aHO 8 exemMe-
CAYHO u30asaeMoOM UHGOPMaUUOHHOM yKkasamere «HauuoHansHbie cmaHOapmabl». Coomeememeyoujas UH-
opmayus, ysedoMeHUE U meKkcmbl pasMewjaromcs maike 8 UHgopmayuoHHoU cucmeme obuwjeao rnonb3osa-
HUs1 — Ha oghuyuansHoM calime @edepasibHO20 azeHmMcmaa o MexHUYecKoMy peayuposaHuio U Memporioauu
8 cemu MIHmepHem

© CraHgapTuHdpopm, 2009

HaCTOﬂLLI,VIVI CcTaHAapT He MOXET BbITb NOMHOCTbLIO UMK YacTUYHO BOCNpounssedeH, TMpaXKnposaH 1 pacnpo-
CTpaHeH B kadyecTse oduLiManbHOro nagaHus 6ea paspelleHus degepanbHOro areHTcTBa rno TeXHU4YeCcKoMy pery-
NMpoBaHUo U METPOJTOTNNA
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BBegeHue k M3K 61000-4-30:2008

Hacrosawwmii ctaHgapt MOK BxoauT B coctas ctaHgapTos cepun M3K 61000, ny6nmkyembix no Bonpocam
3NeKTPOMarHUTHON COBMECTMMOCTU B COOTBETCTBUM CO crieflytoLLe CTPYKTYPOA:

-yacTb 1. OcHOBBI:

obLiee paccMoTpeHue (BBeaeHue, chyHaamMmeHTanbHbIe NPUHLMMLI), ONpeaeneHus, TEPMUHONOMUS,

-4acTb 2. OneKkTpoMarHuTHasi obcraHoBKa:

onucaHue aneKTpPoMarHUTHoON 06CTaHOBKW, KnaccudpukaLs aneKTpoMarHUTHoU 06CTaHOBKMW, YPOBHM aNek-
TPOMarHUTHOW COBMECTUMOCTH;

-vacTb 3. Hopmbi:

HOPMbI MOMEXO3MUCCUN, HOPMbI TOMEXOYCTONUMBOCTU (B Cy4dasix, €CIM OHU He ABNATCA npeaMeToM
paccMOTPEHNA TEXHUYECKUMU KOMUTETaMK, pa3pabaTtbiBaloLLMm CTaHAapTbl Ha NPoAyKUuio);

-4yacTb 4. MeToapb! UCMbITAHUIA U U3MEPEHUIA:

MeToabl UCNbITaHUIA, MeTOAbI U3MEPEHUIA;

-yacTb 5. PykoBoAcCTBa MO YCTaHOBKE U MOMEXONOAABIIEHUIO:

PYKOBOZCTBA MO YyCTaHOBKE, MeTOALI U YCTPOACTBA NOMEXONoaaBneHus;

-yvacTb 9. PasHoe.

Kaxpgas yactb nogpasgenaercs Ha pasferbl, KoTopble MOryT 6bITb onybnukosaHbl Kak MexayHapoaHble
cTaHAapTbl, NGO Kak TEXHUYECKUE YCNOBUA NN TEXHUYECKUE OTYETbI.

HaHHble cTaHgapThl, TEXHUYECKUE YCAOBUS M TEXHUYECKNe oT4eTbl ByayT onybrnvkoBaHbl ¢ ykazaHuem
HOMepa YacTu, 3a KOTOPbIM crieayeT Aeduc, a3aTtemM HoMep pasgena (Hanpumep, 61000-6-1).
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MpeancnoBue k MIK 61000-4-30:2008

MexayHapogHblii ctaHgapT M3K 61000-4-30: 2008 paspaboTtaH MNoakomMuteToM 77 A «HM3kowacToTHbIE
anekTpoMarHuTHble siBReHns» TexHudeckoro kommTeTa 77 MOK «2neKkTpomMarHuTHas CoBMeCTUMOCTbY.

CraHpgapt M3K 61000-4-30:2008 (sTOpOE UsgaHue) oTMeHsIeT U 3aMeHsieT coboi nepsoe usgaHue cTaH-
Aapta MK 61000-4-30: 2003.

OcHOBHbIMU  uM3MeHeHusMKM  cTaHgapTa MOK 61000-4-30:2008 no oTHOWeEHWO K CTaHaapTy
M3K 61000-4-30:2003 siBnsioTes:

- BBeeHWe B TEKCT YTOUHEHWUI U KOPPEKTUPOBOK, KacarLLmxcsi kKnaccoB A v B xapakTepucTuk npouecca
U3MepeHui;

- BBeZleHWe HOBOTO Krnacca S xapaKTepucTuK npolecca U3MepeHuit, npegHasHa4eHHoro Ans npuMmeHeHnst
B Npubopax HabnogeHus 3a kKa4eCcTBOM 3f1EKTPUHECKON SHEpruu;

- BBeieHNe HOBOro MPUNOXeHWs1, coaepallero pekoMeHgauun no usMeputensHuIM npuéopam.

HacToawwi ctaHgapT siBnsieTcs YacTbio 4-30 ctaHgapTos cepun MK 61000.
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HAUWOHANBbHBIA CTAHOAPT POCCUMNCKON OEQEPALUMN

AnekTpuyeckas aHeprus
CoBMeCTUMOCTb TeXHUYECKUX CPEACTE 3MeKTPOMarHuTHasi

METO[bl U3BMEPEHWUIA NOKA3ATEJIEA KAYECTBA 3NEKTPUYECKOW SHEPIUU

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

Darta BBegeHusa — 2010—01—01

1 O6nacTb NpUMeHeHUs

HacTtoswuii cTangapT ycTaHasnvBaeT MeToAbl U3MEpeHNiA nokasaTernei kauecTsa SNeKTPUYECKOR aHep-
rin (K3Q) B 3NeKTPUYECKUX CETSX CUCTEM BMEKTPOCHABKEHNS NepeMeHHOro mpexgha3Hoeo U 00HOGha3Ho20 Toka
yacToToi 50/60 'y 1 NopsaoK OLEHKM pesynbTaToB U3MEePeHUI.

Hacmosuwjutli cmaHapm npuMeHsiiom npu U3MepeHUsIX nokasamernel K3 8 anekmpudeckux cemsix:

- cUCmeM 311eKmpocHabxeHUs1 0buje20 Ha3HayeHUs, IPUCOeOUHeHHbIX K EOuHOU aHepeemuyeckoll cucme-
me Poccuu;

- U30J1UpOBaHHbIX CUCMEM 37IEKMPOCHabXXeHUS 0bWe20 HasHaYeHUs;

- cucmem 311eKmpOCHabXeHUS NPOMbIWIEHHbBIX pednpusmuli u 8pyaux 06bekmos HapoOHO20 X035l-
cmea, He OMHOCAWUXCS K cucmemam 06le20 Ha3HaqyeHUs, a makxe 8 3/IeKmpuYecKUx cemsix, Haxo0AWUXCs
8 cobcmeeHHoCcMU rnompebumened anekmpud4eckol 3HepauU, NOCKITIYEHHbIX K YKa3aHHbIM cucmeMam 371eK-
MmpOCHabXKeHUs.

MeToabl U3MepeHUA N3NoXKeHbl MPUMEHUTENLHO K 0TAeNbHBIM NokasaTensaMm K3 Aana nonyveHust gocro-
BEPHbIX U NOBTOPSIEMbIX PE3YNbTaTOB HE3aBUCUMO OT CPEACTB U3MePEHUI, UCNONb3YEeMbIX B COOTBETCTBUM C
3TUMM MeTOOAMU.

MeTodbl M3MepeHUiA yCTaHOBeHbI AN NPOBEASHUA U3MepPeHUA Ha MecTax aKcrryaTauym anekTpoobopy-
AOBaHUSA.

CocraB namepsieMblx nokasatenei K3 orpaHnyeH ABNEHUAMU, OTHOCSILLIMMUCS K HANpsbKeHWUIo, NpeacTas-
NALWUMK cOB0IN KOHAYKTUBHBIE 3N1eKTPOMAarHUTHbIE MOMEeXU B CUCTEMaX 351eKTpOCHabkeHus.

B HacTosiLem cTaHAapTe paccMoTpeHbl Nokasatenn K9, oTHocawmnecs k:

-4acToTe B cucTeMe anekTpocHabxeHus (aanee —yvacToTa);

- 3HaYEHUIO HanpPsPKEHUA CUCTEMBbI ANEeKTPOCHabXeHUA (Aanee — HanpsbkeHue);

- dnukepy;

- NpoBanam HarnpsbkeHUs! U NepeHanpsikeHUsaMm;

- NpepbIBAHUSIM HANPSHKEHUS,

- NepexoaHbLIM MpoLieccam HanpskeHus;

- HECUMMETPUU HaNPSHKEHWUIA;

-rapMoOHUKaMm U UHTeprapMoHWKam HanpspKeHUs:;

- cMrHanam, nepefaBaembiM MO 3NEKTPUHECKUM CETAM;

- BbICTPBIM U3MEHEHWSIM HaNPSHKEHUS,

- yemaHosuslWeMyCs OMKITOHEHUK HanpsXXeHUs 8 cucmemMax afiekmpocHabxeHust yacmomol 50 Iy,

B 3aBucuMocTu OT Lieneli uaMepeHuin MoryT GbiTe NpoBeAeHbl U3MEPEHUsT BCeX NokasaTtenel us ykasaH-
HOTO BhILLIE NEepeYHs NMBOo MXYacTu.

Mpumevwanne — CeeaeHus o nokasatensax K3, oTHOCAWMXCS K TOKy, NpuBeAeHbl B NPUNOXEHUN A,
nogpasgensi A.3, A.5.

WU3panue ocpuumansHoe
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B HauyuoHanbHbIX cmaHdapmax, ycmaHasnusanuiux Hopmbl KO e cucmemax 3nekmpocHabxeHust
pasfiudHO20 HasHavyeHusl, Moxxem bbimb ycmaHoerieH UHoll cocmae rnokasameiel KO.

HacTosiwuii ctaHgapT ycTaHaBNUBaeT MeToAbl USMepeHuii U TpeBGoBaHUs K XapakTepucTukam cpeiCcTB Us-
MepeHuii nokasatener K3 (aanee CU), Ho He ycTaHaBnuBaeT NOporosble 3HaueHusi nokasatenei KO (HopMbl
K3). BnusiHne npeobpasosaTenei, BkNioYaeMblx MexXay anekTpudeckoi cetbio 1 CU, aeTanbHo He paccMmartpu-
BaeTcs.

TpebosaHusi K moyHocmu usmepeHull nokazamernel K3 e HacmosuieM cmaHdapme 0CHO8aHbl Ha OUEeHU-
s8aHuUu HeoripedesleHHocmu usmepeHud. [onyckaemcs rpu paspabomke HopmamueHbix 0KyMeHmos, ornpede-
JSIFI0WUX 8 coomeemecmauu ¢ Hacmosawum cmaHoapmom mpebosarus kK CU, memodbl ux ucribimarui u rogsep-
Ku, ycmaHaenueamsb 2paHulbl donycmumol noepewHocmu CHU.

B HacTosilem cTaHgapTe ykasblBaroTCA Mepbl NpeaoCTOPOXHOCTU NpY nogkntodeHun CU K nuHusIM nog
HanpspkeHneMm.

MpumeyaHnune— PekomeHaaumm no yyety BnusiHua npeobpasosateneit npusegeHsl B [1].
2 HopmaTuBHbI€ CCbINKM

B HacTosilLieM cTaHAapTe UCMONbL30BaHbl HOPMAaTUBHBIE CChINKU Ha cneayoLue ctaHaapThI:

FOCT P ICO 9000—2008 Cucmembi MeHedXMeHMa Kadecmea. OCHOBHbIe NMoSIoXeHUs U CIlo8apb

FOCT P 51317.2.4—2000 (M3K 61000-2-4—94) CosmecmumMocmb mexHuUYyecKux cpedcme 3/1eKmpo-
MazHUMHasi. drekmpomazHumHasi obcmaHoska. YposHU aieKmpomazHUmH+ol coemecmumocmu 0711 HU3KoYa-
CMOMHbIX KOHOYKIMUBHBIX [IOMEX 8 CUCIMeMaXx 3MeKmpOoCHabXXeHUs NMPOMbILLIeHHbIX Npednpusamul

FOCT P 51317.3.3—2008 (MOK 61000-3-3:2005) Cosmecmumocmb MexXHUYECKUX cpedcme ariekmpomaa-
HumHas1. OepaHuyeHue U3MeHeHU HarpsPKkeHUs, konebaHuli HanpsXkeHUs u ¢hilukepa 8 HUKOBOMbIMHbBIX cucme-
Max anekmpocHabxxeHuUs1 obuje20 HasHavyeHus. TexHudeckue cpedcmea ¢ nompebsiseMbiM mMoKoMm He boree
16 A (8 00HoU ¢hase), nodKmoyaeMbie K ariekmpudeckoll cemu npu HecobmodeHuU onpederieHHbIX ycnosull
rnodkmoYeHus. Hopmbi u Memoob! ucrbimarul

FOCT P 51317.3.8—99 (MOK 61000-3-8—97) CosmecmumMocmb mexHU4ecKux chedcme arekmpomae-
HumHas. [Nepedaya cuzHanos 1Mo HU3KOBOIbMHbBIM 3[IEKMPUYECKUM CEMSIM. YPOBHU Cu2Hasios, NoJjlockl Yac-
mom U HOPMbI 37IEKMPOMazHUMHbBIX oMex

FTOCTP 51317.3.11—2006 (MOK 61000-3-11:2000) Cosmecmumocmb MeXHUYECKUX cpedcmea 351ekmpo-
MazHUMHas1. OepaHuyeHUe UsMeHeHUl HanpsXkeHUs, KonebaHul HanpskeHUs U ¢hitukepa 8 HU3KOBOSIbMHbBIX CU-
cmemax 311eKmpocHabxeHUs obujezo HasHa4YeHUA. TexHudeckue cpedcmea ¢ nompebrisseMbiM MOKOM He
boriee 75 A, nodkniodaemble K afiekmpudeckoli cemu rnpu onpedesieHHbIX ycrosusix. Hopmbl u memodsi
ucrbimaHudi

FTOCT P 51317.4.4—2007 (MK 61000-4-4:2004) CosmMecmumMocmb MEXHUYECKUX cpedcmea 371eKmpo-
MazHUmMHas. Yemodyusocmb K HaHOCEKYHOHbIM UMITY/IbCHbIM riomexam. TpeboesaHuss u memoods!
ucrnisimaHul

FOCT P 51317.4.5—99 (M3K 61000-4-5-95) CosMecmumocmb MeXHUYECKUX Cpedcms afiekmpomMagHuUm-
Has. YemoU4usocmb K MUKPOCEKYHOHbLIM UMIYIbCHBIM noMmexam 60nbuioll aHepauu. TpebosaHus u Memods!
ucrnisimaHul

FOCT P 51317.4.7—2008 (M3K 61000-4-7:2002) CosMecmumMocmb MexXHUYECKUX cpedcms 31eKmpo-
MazHUmHas. Obuiee pykosodcmao 1o cpedcmeam usMepeHUll U UBMEPEHUSIM 2apMOHUK U UHMep2apMOHUK 0N
cUCMEM 3/18KMPOCHabXeHUSA U NOOKMoYaeMbIX K HUM MEeXHUYECKUX cpedcms

FOCT P 51317.4.12—99 (M3K 61000-4-12—95) CosmMecmumMocmb MexHUYeCKUX cpedcms 3/1eKmpo-
MagHUMHasA. Ycmoddyueocmb K KonebamesibHbIM 3amyxalowum nomexam. TpebosaHusi u Memoodbl ucribi-
maHut

FOCT P 51317.4.15—99 (MOK 61000-4-15-97) Cosmecmumocms mexHuU4ecKux cpedcme sfiekmpomaa-
HumHas. ©nukepmemp. TexHuvyeckue mpebosaHusi u Memoolbl UcCnbimaHuli

FOCT P 51318.16.4.2—2006 (CHCIIP 16-4-2:2003) CosMecmumMocmb MexHUYecKUx cpedcms 3f1eKkmpo-
MazHuUmHas. HeonpedeneHHoCcmb usMepeHull 8 0briacmu 3reKmpoMazHUMHOU coeMecmuMocmu

FOCT 8.567—99 NocydapcmeeHHas cucmema usMepeHul. ViamepeHue epeMeHU u yacmomel. TepMuHs!
u onpedenenus

FOCT 13109—97 3nekmpuyeckas sHepausi. CoBMecmuMocmb MexXHUYeckux cpedcme afekmpomaz-
HumHas. HopMbl kayecmaa afiekmpudeckol dHepauu 8 cucmemMax 3fiekmpocHabxeHus1 obuje2o Ha3HadYeHuUs

2
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FOCT 23875—88 Kauyecmeso anekmpuyeckol aHepauu. TepMuHb! U onpedesieHus
FOCT 30372—95/I'OCT P 50397—92 CosmMecmumMocmb MeXHUYeCKUX cpedcma 3fiekmpoMazHUmHasl.
TepmuHsl u onpedeneHus

MpwumeyaHue —Npy NONb30BaHWM HACTOSILLMM CTaHAAPTOM LenecoobpasHo NPOBEPUTL AENCTBUE CChINOY-
HblX CTaHAAPTOB B MHAOPMALMOHHOM cucTteme obLiero nonb3oBaHusA — Ha oduuuansHoM cante deaepanbHOro areH-
TCTBa NO TEXHUYECKOMY PENYNIMPOBAHUIO U METPOSIOTMU B ceTU VIHTEPHET MNK NO €XEeroaHo nsgasaeMomy nHcopmaum-
OHHOMY yka3aTtenio «HaumoHanbHble cTaHgapThI», KOTOPLIA ONyGNMKOBaH NO COCTOSIHUIO Ha 1 AHBapA TeKywero roga, u
Nno COOTBETCTBYIOLWMM €XEMECSYHO M3[aBaeMbiM WMHMOPMALMOHHBIM yKa3aTensam, OonybnukoBaHHbIM B TEKYLLEM
rogy. Ecnun ccbinouHbiii ctaHaapT 3ameHeH (M3MEHEH), TO NPU NMONb30BaHUM HACTOALLUM CTAHZAPTOM CrieflyeT PYKOBOZ-
CTBOBaTbCA 3aMEHSIIOWMM (M3MEHEHHbLIM) cTaHAapToM. Ecnn cebinovHblil ctTaHgapT OTMEHeH 6€e3 3aMeHbl, TO NonoXxe-
HWe, B KOTOPOM [1aHa CCbIfka Ha HETO, MPUMEHSIETCSI B YacTH, HE 3aTParvBalowen 3Ty CCbInKy.

3 TepmuHbI M onpepgeneHus

B HacTosleM cTaHaapTe NpUMeHeHbl TepMuHbl no FOCT 30372, FTOCT 13109, N'OCT 23875, [2], [3], a
TaKke creayoLme TepMUHbI C COOTBETCTBYIOLLUMU OnpeaeneHnsMu;

3.1 kaHan (channel): MHauBMAayanbHLIA TPakT Nnepeaaydn usmepuTenbHoi nHpopMaLmm B cpeacTse n3me-
PEHWIA.

MTpumevaHune — «Kanan» n «dasa» He ogHo U To Xe. KaHan HanpsbkeHUs1 onpeaensieTcsl pasHoCTbio
noTteHunanoB mexay AByMmsi npoBogHukamu. [NoHsTne «asa» OTHOCMTCA K OTAENbHOMY NPOBOAHMKY. B MHOrodasHbIx
cucTeMax KaHan MoxeT GbiTb Mexay AByMmsl dasamu unu mexay hason u HeWTpanblo, unu mexay ason u emnen,
MUnn Mexay HerlTpanbio 1 3eMnen.

3.2 MexxayHapoaHas WKana KoopAuHUupoBaHHoOro BpemeHu (coordinated universal time) UTC: LWkana
BPEeMeHU, Ha OCHOBE KOTOPOW OCYLLEECTBNSIETCS KOOPAUHUPOBAHHOE pacrnpocTpaHeHue Mo paawo cTaHAapTHBIX
YacToT U cUrHarnoBs BpemeHun. MexayHapoaHast LKana KoopAUHUPOBAHHOMO BPEMEHU COOTBETCTBYET MeXAyHa-
pPOAHOMY aTOMHOMY BpEMEHU, HO OTINYAETCS OT Hero Ha Lieroe YUCNo CeKyHA.

[MpunmevaHusn

1 TllpumeHumensHo Kk mpebosaHusaM Hacmosuwle2o cmaHdapma npumeHsemcs «HauuoHanbHaa wkana
KoopOuHuposaHHo20 8pemeHu Poccutickot ®edepayuu UTC (SU)».

2 MexayHapogHas LKana koopAMHUPOBAHHOIO BPEMEHW ycTaHaBnuBaeTcs MexayHapoaHbIM KOMUTETOM Mep 1
BecoB U MexgayHapogHoi cnyx6oii BpaweHusa 3emnu.

3.3 BxogHoe HanpsxxeHue (declared input voltage) Uy, : HanpsbkeHue, onpeaensieMoe HanpsbkeHnem B
cucTeMe arekTpocHabxXeHUsI u - koadprumeHTom NpeobpaszoBaHKs UISMepPUTENLHOTO NpecbpasoBaTers.

3.4 HanpsixeHWe B cucTeme anekTpocHabxeHun (declared supply voltage) U, : Hanpsikenue U, B kaue-
CTBE KOTOPOro oBbIYHO NPUHUMAIOT HOMUHanNbHoe HanpsikeHue U, , B cucTeme anekTpocHabxeHus. Ecnv no
cornacoBaHuio Mexay NOCTaBLLMKOM U NOTpebuTenem anekTpuieckon sHeprm HanpsbkeHne 3nekTpu-eckon cetu
oTNMYaeTcst OT HOMUHAMBHOTO HaMpsHKeHUs, To faHHOe HanpsbkeHWe NPUHUMALOT B Ka4ecTBe HanpshkeHus B
cucTeme anekTpocHabxeHus U,.

3.5 noporoBoe 3HayeHue npoBana HanpshkeHusn (dip threshold): 3HayeHue HanpsixxeHus, yctaHasnu-
BaeMoe Ans onpeferneHysl Hayana u KoHua nposana HarnpsbKeHusl.

3.6 mapkupoBaHHble AaHHble (flagged data): TepmuH, npumeHsieMblii ans 0603HavYeHUs pe3ynbTaToB
usMepeHui nokasatene K3 n pesynbtaroB 06beAnHEHUA U3MepPEHHbIX 3Ha4YEeHWI NokasaTenein Ha BpeMeHHbIX
WHTepBanax, Bnpeaenax KoTopbiX UMenn MecTo NpepbiBaHUs], NPOBaIibl HAMPSDKEHWS! UK NepeHanpshkeHns.

B Hacmosiwiem crmaHdapme 011 0603HaqYeHUs pesysibmamos usMepeHul rnokasamenel KO u pesyrb-
mamoe 0b6beduHeHUs1 U3MepEeHHbIX 3HavYeHUl 8 yCrosusx eo3delicmaeus rpepbisaHull, MPoe8asos HanpsXeHUs
U nnepeHarnpsikeHUl sMecmo mepMuHa «cuaHanu3auyus rasamuy («flagging») 8 coomeememeuu ¢ [4] npume-
HEeH MePMUH «MapKUpPO8aHUE».

Mpumeyanune— MapkupoBaHne AAHHbLIX NO3BOSIAET NMPUHATL MEPBI, UCKMIOYAIOWMNE YHeT eAMHCTBEHHOTO
cobbiTnsi 6onee Yem oguH pa3 Ans pasnuuHbix nokasatenen KO. MapkupoBaHue npeaocTaBnsieT AONOMHUTENBHYIO
nHcopmaumio 06 naMepeHnn Unu o6begUHEHUN U3MEPEHHbIX 3HadeHuit nokasatenein K3. MapkupoBaHHble aaHHble
He noarnexar yjaneHuio U3 coctaBa XpaHuMbIX AaHHbIX. B pspe cnyyaeB mapkupoBaHHble AaHHbIE MOTYT HE y4MTbl-
BaTbCA MpPU AanbHEMIIeM aHanuae, B APYIMX CNy4asx CBEAeHUsl O TOM, YTO AaHHbIe MApKUPOBaHbl, MONyT UMETb
6onbwoe 3HadveHne. Ecnn B ctanpgapTax, yctaHasnusaowmx Hopmbl KO, He m3noxeHbl npaeuna oueHKU MapkupoBaH-
HbIX AAHHBIX, NOPSAAOK UX MPUMEHEHUs1 ycTaHaBnueaeT nonb3osartens CU, 3asBuTens WCNbITAHUA WIM UCTIbITaTENb-
Hasa nabopaTopwus.
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3.7 dnukep (flicker): OwyLleHne HeyCTOMYMBOCTU 3PUTENBHOMO BOCMPUSTUS, BbISBAHHOE CBETOBLIM UC-
TOYHWUKOM, SIPKOCTb UMW CrIeKTparbHbIA COCTaB KOTOPOro M3MEHSIIOTCS BO BpEMEHU.

3.8 ocHoBHas cocTaBnsiowas (fundamental component): cocTaBnstoLLas HanpsHKeHWs!, YacToTa KOTOPOW
paBHa OCHOBHOI YacToTe.

3.9 ocHoBHas yacToTa (fundamental frequency): YacTtoTa B cnekTpe, nony4eHHoM NyTem npeobpasoBa-
HWA Dypbe hyHKLMM BpEMEHW, OTHOCUTENBHO KOTOPOI paccMaTpMBatoTCsi BCE YaCTOThl CrekTpa.

B cnyyae BO3MOXHOIo pycka HeonpeaeneHHoCTU Npy onpeaesieHn OCHOBHOW YacToThl AaHHas vacTtoTa
AokHa ObIThb onpegeneHa ¢ y4eToM YMca NosiloCoB U CKOPOCTY BpaLLeHWsi CUHXPOHHOIO reHepaTopa (reHepaTo-
pOB), NMUTAIOLLEro CUCTEMY 3NEeKTPoCcHabXeHNs.

3.10 rapmoHuyeckan coctaBnstoLas (harmonic component): flio6as U3 cocTaBnsIOLWMX Ha YacToTe rap-
MOHWUKN.

3HayeHve rapMOHNYeCKoW cocTaBnsoLLElN 0BbIYHO BolpaXaeTca cpeaHeKBagpaTUieckum 3HaveHuem. ns
KpaTKoCTW BMECTO TePMUHA «rapMOHUYecKas CocTasNstoLLasy AonyckaeTcs NpUMeHeHWe TepMUHa «rapMOHUKay.

3.11 yacToTta rapmoHuku (harmonic frequency): YacTtoTa, kpaTHast OCHOBHOW YacToTe.

MpumeyaHmne—OTHOWEHNE YaCTOTbl FAPMOHUKM K OCHOBHOWM YacTOTe Ha3biBAKOT «NOPSAKOM FapMOHUKMY.

3.12 Bnusiowas BenuyunHa (influence quantity): Jlrobas BenuMunHa, KoTopasi MOXeT oka3aTb BNUSAAHUE Ha
pabouune xapaktepmcTukm CU.

MpumMeyaHwue—Bnuawwaa BenMumHa 06bIYHO SIBMSIETCA BHeWHUM hakTopoMm, BosgencTeyowmm Ha CU.

3.13 uHTeprapMoHuyeckas cocraBnsiowas (interharmonic component): Coctaenstowas Ha 4actoTe UH-
TEPrapMoHUKA.

3HayeHne MHTeprapMoHUYECKON cocTaBnstoLel 06bIMHO BblpaXaeTcsa cpeaHekBagpaTUHeCkum 3HaYeH -
eM. [1ns KpaTKoCT BMECTO TepMUHA «MHTeprapMoHUYeckas CocTaBnsoLLan» AonyckaeTca NpuMeHeHue Tepmu-
Ha «MHTeprapMoHUKay.

3.14 vacTtoTa uHTeprapmoHuku (interharmonic frequency): HYactoTta, koTopas He ABNAETCA LeSbIM KpaT-
HbIM OCHOBHOW YacToTe.

MpumevaHus

1 AHanorMyHO MOHATMIO «NOPSAAOK FAPMOHUKMY» MOA  «MOPSAAKOM MHTEPrapMOHWKM» MOHMMAIOT OTHOLWEHWe
YacTOThl MHTEPrapMOHUKM K OCHOBHOIA YacToTe. OTO  OTHOLUEHME He BbipaXaeTcs LenbiM YUCNOM  (PeKoMeHayemoe
ycnoBHoe o6o3HadeHne m).

2 Ecnm m <1, ponyckaeTcsi NpUMeHeHWe TepMuHa «cybrapmoHuyeckas yactortay.

3.15 npepbiBaHUe HanpsixkeHus (interruption): YMeHbLUeHNe HaNpsXKeHUs1 B KOHKPETHOWM TOUKe 3NeKTpu-
YeCKON CUCTEMbI HIDKE MOPOrOBOro 3HAYEHUS NPepbIBaHUS HAMPSHKEHUS.

3.16 noporoBoe 3Ha4YeHUe NpepbiBaHUA HanpsbkeHus (interruption threshold): 3HaueHne HanpsxeHUs,
ycTaHaBnuBaemoe Ans onpeaeneHnst Hadana v KoHua npepbiBaHUS HanpshKeHus.

3.17 HeonpeaeneHHOCTb M3MepeHU (measurement uncertainty): MNMapameTp, CBA3aHHbIV C pe3ynbTaToM
N3MepEeHUI 1 XxapaKkTepusyroLLIMA paccesiHne 3HaUeHUI, KOTopble MOrmn Bbl 6bITb 06OCHOBAHHO NPUNUCaHbI U3Me-
psieMON BENUYUHE.

lMpumevyarHue — B kKayecmsee  rnpumepa  8blYUC/IEHUSI  HeonpedeneHHoOCMmu  u3MepeHul CcM.
FOCT P 51318.16.4.2.

3.18 HomuHanbHoe HanpsikeHue (nominal voltage) U,, : HanpspkeHve, npumeHsieMoe ans o6o3HaveHus
WK ngeHTUdrKaLmMmn cUCTeMbl 3/1eKTPOCHaBXeHNS.

3.19 nonoxuTenbHOe OTKNOHEHWe HanpskeHuA (overdeviation): PazHOCTb Mexay U3mMepeHHbIM 1 HOMU-
HalbHbIM 3HaYEHUSAMUN HaNPsSXKEeHUa B criydae, Koraa uaMepeHHoe 3HadeHue 60MbLUe HOMUHANBHOMO 3HaYeHUS.

3.20 kauyecTBO aneKTpuyeckomn aHeprum (power quality) K: CteneHb COOTBETCTBUS XapaKTepUCTUK
3EeKTPUYECKOW SHEPrum B AaHHOW TOUKE SMIEKTPUYECKON CUCTEMbI COBOKYMHOCTA HOPMUPOBAHHBIX NokasaTenen
K3.

Mpumeyanune—Tlokasatenu KO B HEKOTOPbIX Cryvasix onpeaensiot  3nekTpoOMarHUTHY0 COBMECTMMOCTb
3NEKTPUYECKON CETU NMpU Nepegaqe 3MeKTPUHEcKo SHEPTUU U NPUEMHUKOB 3IEKTPUYECKOV SHEPrnM, NOAKMIOHEHHbIX
K AaHHOl CceTu.

3.21 ycTpoiicTBO ANs oTCcYeTa TeKyllero BpeMeHu, BHyTpeHHue Yachl (real-time clock, RTC): Mpubop
Ans oTcHeTa TeKyLLero BpeMeHM, SIBMSIOLLMACSA YacTbio KOHCTPYKLmK CU, ncnonbayemslii npyu NpUMeHeHnn MeTo-
OOB 13MepeHuii nokasatenein K3, ycTaHOBMNEHHbIX B HACTOSILLLEM CTaHAapTe.

4
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Mpumevyanne — Baaumocssasb mexay Tekywmm BpemeHem CU un BpemeHem «HaumoHanbHO wwiKanb
KoopanHUpoeaHHoOro BpemeHn Poccuinckon ®epepauymn UTC (SU)» (cm. 3.2) yctanoeneHa B 4.6.

3.22 cpeaHekBagpaTuyeckoe 3HaYeHue (root-mean-square value, r.m.s.): KopeHb kBagpaTHbI U3 cpeg-
Hero apupMeTYEeCcKoro sHaueH!s KBapaToOB MIHOBEHHBIX 3HAYEeHU BEMUYWHBI, U3MEPEHHBIX B Te4eHWe ycTa-
HOBNEHHOro UHTepBana BpeMeHU U B YCTaHOBMEHHOW Nosioce 4acToT.

3.23 cpeAHeKBaapaTHUYecKoe 3Ha4eHUe HanpshkeHUs, 06HOBNsIeMoe ANA KaXAoro nonynepuoaa (r.m.s.
voltage refreshed each half-cycle) U,y (12): CpeaHekBaapaTuieckoe sHaueHue HanpsxxeH1s, sMepeHHoe Ha
WHTepBane BpemMeHun, paBHOM OHOMY Neproay OCHOBHOM YacTOTbl, HAUYMHAA C NepeceyeHns HyNa HanpsbkeHMeM
OCHOBHOW 4acTOoThl, 06HOBISIEMOE NS KXKAOro nonynepuoaa.

MpumevaHwus

1 JaHHblii MeToa NPUMEHSIIOT HE3aBMCUMO B K&XAOM KaHane ans nonyyYeHus cpegHekBagpaTtuHeckmx 3Hade-
HWI B NocneaoBaTerbHble MOMEHTLI BPEMEHU Arlsl Pa3fMYHbIX KaHANOB TpexdasHbIX CUCTEM.

2 CpepHekBapparnyeckoe 3HaueHne HanpshkeHusi, 0BHOBNAeMOe ANs Kaxaoro nNonynepuoaa, UCNonNb3yoT TOMbKO
npu o6Hapy>XeHuM u OueHKke MpoBana HaMpsHKEHUs, NepeHanpshHkeHWa W NpepbiBaHUA HanNpskeHWs ans knacca A
XapakTepucTuk npouecca U3mepeHust.

3 CpepHekBagpaTUyecKoe 3HaYeHMe HanpsbkeHusi, obHOBNsSemMoe ANs Kaxgoro nonynepuoaa, MoxeT 6biTb
HanpsixeHnem «dasa — asa» unu «dasa — HeuTparnby.

3.24 cpepHeKkBagpaTMyeckoe 3HavYeHUe HanpshkeHUs, o6HoBNAeMoe ANA KaXAaoro nepuoaa (r.m.s.
voltage refreshed each cycle) U, (1) : CpeaHeksagpaTtuieckoe sHaueHne HanpskeHNs, N3MepeHHoe Ha UHTep-
Basie BpeMeHu, paBHOM OZJHOMY Nepuoaly OCHOBHOM YacToThl, 06HOBNAEMOe AN Kaxaoro nepuoaa.

MpumevaHus

1 B npotusononoxHocts metogy onpeaenenns Uyp,s (112, MeTog onpegenenna  Upy,s 1y He npeaycmatpusaet
onpefeneHus Havana nepuoaa.

2 CpepHekBagpaTnyeckoe 3HaveHue HanpsbkeHusl, oBHOBNseMoe ANA Kaxaoro nepuoga, UCNOSb3YIOT TOMLKO
npu obHapyxeHnn U OLeHke NpoBana HanpspKeHusl, MepeHanpsPkeHus U NpepbiBaHWA HaNpsbkeHus ans knacca S
XapakTepucTuK npouecca n3mMepeHust.

3 CpepgHekBagpaTuyeckoe 3HaveHve HamnpsbkeHusl, OBHOBNAeMOoe ANs KaXaoro nepuoga, MoxeT 6biTb Hanps-
XeHnem «asa - dasza» unu «dasa - HerlTpanb».

3.25 obnacTb 3HaYeHUA BNUsAKLWUX Benu4uuH (range of influence quantities): MHoxecTBO 3HaueHUi
BMUSIIOWMX BENUYMH NPU U3MEHEHUW OTAENbHOW BAUALLEN BeNMUMHbLI B yCTaHOBMEHHbIX Mpegenax.

3.26 onopHbIn KaHan (reference channel): OAnH U3 KaHaOB U3MepEHUst HaNPsSKeHWs, BbiIbpaHHbI B Ka-
YeCTBE KOHTPOMBHOrO MpY MHOrodasHbIX U3MepeHUsiX.

3.27 ocTaTo4Hoe HanpsixeHue (residual voltage) Ues: MUHUManbHoe 3HaueHue HanpspkeHNst Upms (172
U Upps (1), 32PErUCTPUPOBAHHOE BO BpeMsi NpoBarna Ui npepbiBaHUs HAaNpshkeHUs.

MpuMmeyaHue—3HaveHre OCTATOMHOMO HAMPSPKEHNS BLIPAXAIOT B BOMNLTAX, NPOLEHTAX MM A0NAX BXOGHOIO
HanpskeHns Uy, [insa knacca A XapakTepucTuk npoLecca U3MepeHus NpUMEHSIOT Urng (172, ANs knacca S fonyckaeTcs
NPUMEHATb Uy (172 UM Upps () (€M 5.4.1).

3.28 ckonb3siee onopHoe HanpsikeHne cpaBHeHUA (sliding reference voltage) Uy, : 3HaueHve Hanps-
XKeHuWs1, ycpedHeHHoe 3a onpegeneHHblil nHTepBan BpeMeHW, NpeaLlecTBYIOWUIA NOSIBIIEHWIO NMpoBana Hanpsi-
XeHUs, nepeHanpskeHs Unu GbICTPOro N3MeHeH s HanPSHKEeHUS.

3.29 noporoBoe 3Ha4yeHUe nepeHanpsikeHus (swell threshold): 3HaueHue HanpsbkeHus1, ycTaHaBnNBae-
Moe AN onpeaeneHns Havana v KoHua nepeHanpshkeHus.

3.30 o6beanHeHWe no BpemeHHU (time aggregation): O6beanHeHe HeckoNbKUX NocneaoBaTerbHbIX 3Ha-
YeHWiA KoHkpeTHoro nokasatens K3, nasmepeHHbIX Ha 0AMHAKOBbLIX UHTEpBanax BpeMeHW, 411st NonydeHu sl 3Haue-
HWA NokasaTens npu 6onbLIeM MHTepBane BpeMeHU.

B Hacmoswem cmaHdapme 0ns1 0603HavyeHUs pe3ysibmamog 0bbedUHEeHUsT HECKOfbKUX rnocnedosa-
menbHbIX 3Ha4YeHUll nokaszamens KO, usmepeHHbIX Ha 0OUHaKo8bIX UHmepesasnax epeMeHuU, 8Mecimno mepMuHa
«cobupaHue» («aggregation») 8 coomeemecmeuu ¢ [4], npumeHeH mepmMuH «06bedUHeHUE.

MpumedaHwue— B HacTosAwem cTaHaapTe ob6beanHeHne 3HaveHuid nokasatenen KO npepcrtaensietr coboin
mx obbeguHeHWe TONbKO MO BPEMEHM.

3.31 oTpuuaTenbHoe OTKNoHeHWe HanpsixxeHusi (underdeviation): AGCONMIOTHOE 3HaYEHUe pasHOCTU MeXay
N3MepeHHbIM N HOMUHaMNBHBIM 3HAaYEHWEM HanpsKEHUs! B Cny4vae, Koraa uamepeHHoe 3HaueHne MeHbLIe HOMU-
HanbHOro 3Ha4YeHus.
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3.32 npoBan HanpsbkeHus (voltage dip): BpemeHHoe yMmeHblueHWe HanpsaXeHU B KOHKPETHOW To4ke
BNEKTPUYECKON CUCTEMBI HKE MOPOrOBOrO 3HAYEHUS.

Mpumewyanune— lpepbiBaHne HanpshkeHUs aBNseTcsl ocobbiM criyyaem nposana HanpsxeHus. OTnmune
NPEepLIBaHUS HaNPSHXKeHWA OT NpoBana HanpshkeHna moxeT ObiTb ycTaHOBNEHO nocnegyowent ob6paboTkoi pesynb-
TatoB U3MEpPEHUN.

3.33 nepeHanpsixeHue (voltage swell): BpeMeHHOe yBENUYEHWE HaNPSXKeHU B KOHKPETHOMN TOUKE 3N1eKT-
pPUYECKON CUCTEMBI BbILLE MOPOrOBOTO 3HAYEHUS.

3.34 HecuMMeTpPUA HanpsbkeHUK (voltage unbalance): CocTosiHWe cUCTEMbI 3HeprocHabxeHus1 Tpexdas-
HOro NepeMeHHOro Toka, B KOTOPOW cpeaHeKBaapaTUieckne 3HaueHUst OCHOBHbIX COCTaBNAKLWMNX Mexaydas-
HbIX HaNPsXKeHWA Mnun yrnbl casyra gas mexay OCHOBHbIMU COCTaBRSIOLMMU  MeXaydasHbIX HanpsbkeHWd He
paBHbI MeXay COBON.

MpumevaHus

1 CreneHb HECUMMETPUM OBBIYHO BLIPAXAIOT OTHOLWIEHMEM HaMPsbKEHU 06PaTHON U HYNEeBoi NocneaoBaTernb-
HOCTENW K HanpspKeHWIo NpsSIMOA  NocnegoBaTeNnbHOCTH.

2 B HacToslem cTaHAapTe HECMMMETPUS HANPSXKEHUIA pacCMaTpPUBaETCsl NPUMEHUTENbHO TONbKO K Tpexdas-
HbIM CMCTeMaM 3HeprocHabxeHus.

3.35 ycmanoesusuwieecss omknoHeHUe HanpspkeHusi: PasHocmb MexoOy cpedHekeadpamuyeckum
3Ha4YeHUeM HarpsiKeHUs1 OCHOBHOU Yacmomsl 8 cucmemMe ariekmpocHabxeHus, onpedesieHHbIM Ha yCmaHo8-
JIEHHOM UHMepsarie epeMeHU, U HOMUHalbHbIM 3HaYeHUeM HarpsiKeHUs.

3.36

eepudgbukayus (verification): lModmeep:xxdeHue nocpedcmeom npedcmasieHus 06beKMuUHbIX caude-
meJibCme moeo, Ymo ycmaHoesieHHble mpebosaHusi OblTuU 8bINOTHEHBDI.
[TOCT P 1CO 9000 — 2008, nyHkm 3.8.4]

lMTpumedaHue — BHacmoswem cmaHlapme 8MECmo mepMuHa «8epughukayus» 8 coomsemcmauu ¢ [4]
npumeHeH mepMuH «rnodmeepxOeHue 8binonHeHuUss mpebosaHuliy».

3.37 uHghopmayuoHHbIe cueHanb! 8 anekmpudeckoll cemu: CuzHarnbl, co3dasaemble 8 neKmpu-
Yeckol cemu nocmaswjukoM unu nompebumernem anekmpudyeckol sHepauu, a makxe Opyaumu cybbekmamu
Xxo3siticmeeHHOU dessmeflbHOCMU, Kak Mpasusio, Ha Hea2apMOHUYECKUX Yacmomax, 0 nepedadyu OaHHbIX,
KoMaHO yripasneHus, ornosewjeHusi um. 0.

4 O6LWKre NonoxeHus

4.1 Knaccbl XxapakTepucTUK Npolecca U3MepeHuin

HacToswunii cTaHgapT ycTaHaenuMBaeT Ans kaxgoro usMmepsiemoro nokasartens K3 Tpu knacca xapak-
TepucTuk npouecca nameperus — A, S n B (danee — knaccel A, S, B). [ns kaxgoro knacca onpegeneHsl
MeToabl UBMEpPeHWii 1 CooTBETCTBYOLL e TpeboBaHWs K XapakTepuctikam CU.

Knacc A

OaHHbIlA Knace NpUMeHsIioT, eciv HeobX04MMO NPoBeAeHNe TOUYHbIX M3MePEHWIA, Hanpumep, NPV NpoBepke
COOTBETCTBUS CTaHAapTaM, yCTaHaBMUBaoLWMUM HOpMbI K3, npu BbIMOMHEHMX YCIIOBUIA 4OTOBOPOB, MpeaycmarT-
pVBaIOLLIMX BO3MOXHOCTb Pa3peLLeHNs CIOPHbLIX BOMPOCOB NyTEM M3MepeHWii 1 T. A. Iiobble n3mepeHust nokasa-
Tens K3, nposeaeHHble ABYMS pasnMyHeiMu CU, cooTBeTCTBYHOLWMMY TpeboBaHWsaM knacca A, OOSKHbI Npu
W3MEPEHUN OJHMX U TEX XKe CUrHanoB obecrnevnBaTh MoyvyeHe BOCMPOM3BOANMBIX pPe3ynbTaToB C YCTaHOB-
NEeHHON Ans AaHHOTO NokasaTesnsi HeonpeaeneHHOCTLH0.

Knacc S

HarHbI knacc NpUMEeHsIloT Npu nposefeHUN obcrnegoBaHWi U oueHke KO ¢ ncnonssosaHvemM craTuc-
TUYECKMX METOAOB, B TOMUYMCIE NPU OrpaHNUYeHHOW HOMeHKNaType nokasaTenei. XoTs MHTepBasbl BpemMeHu
naMmepeHuin nokasatenert K3 ans knaccos S 1 A ognHakoBbl, TpeboBaHWs K XapakTepucTukam npolecca uame-
peHusi knacca S CHUXeHbI.

KnaccB

HaHHbIA Knacc ycTaHoBeH Ang Toro, Ytobbl n3bexaTe npuaHaHus CU MHOMMX CyLLecTBYIOWMX TUMOB
ycTapeBLUMMK,

6
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MpumevaHune — Knacc B He pekomeHgoBaH ansi BHOBb paspabatbiBaembix CA. B crnegyiowem unsganmm
HacToslero cTaHgapTa knacc B MoxeT BbiTb MCKITIOYEH.

ObnacT 3Ha4YeHWi BIIUAKOLWLUX BESTUYUH MPpK onpeaeneHn COOTBEeTCTBUA KaXKAOMY Krnaccy ycTaHoBne-
Hbl B 6.1. Knacc yctaHaBnmBaloT ¢ y4eTOM NpUMeHeHnst KoHkpeTHoro CU.

MpumevaHus

1 UarotoButens CY omkeH ykasaTe BNUAKOLME BENMYMHBI, HE YCTAHOBMNEHHbIE B HACTOSILLEM CTaHAapTe, KOTO-
pble MOTyT yXyawnTb xapaktepuctukn CW. PekomeHpaumm no 3TomMy BONpocy npueegeHsl B [1].

2 CW moxeT GbiTb M3rOTOBNEHO ANsl U3MepeHust Bcex nokasatenen KO, ykaszaHHbIX B HAcTOsILLEM cTaHaapTe
(cmandapme, ycmaHasnusawuwem HopMbl K3 8 cucmemax 31eKmpoCcHabXeHUs1 pa3luyHO20 HAa3HaYeHUs), UNn  Ux
4acTW M [OMKHO NPeanoYTUTENIbHO COOTBETCTBOBATE OAHOMY M TOMY Xe Kraccy MNpu M3MepeHUM pasfimyHbiX nokasa-
Tenen.

3 Mpw narotoenenmn CU pgonxeH ObiTb YCTAHOBIEH NepeyeHb U3MepsieMblx nokasatenen K3, knacchl xapakre-
PUCTUK NpoLecca M3MEePeHUst MO KaXAOMY MoKasaTento, WHTepBarnbl U3MeHeHWsi BXOAHOro Hanpsbkenus Uy, Ana
KaXxgoro Kracca, a Tawkke Heobxoaumele TpeGoBaHUsl M AONONHUTENbHOe 060pyaoBaHne, obecneumBaiowye cooTBeT-
CTBUE Knaccam npoLecca M3MepeHust (CMHXPOHM3auUWs, MNPUMEHEHWE UW3MEpUTENbHbIX NpeobpasoBaTeneii, nepuo-
OVYHOCTb KanubpoBku, Npeaenbl M3MEHeHUst TemnepaTtypbl U T. 4.).

4 [ins knaccoB NpuHATLI cnefytowme oboaHaqenns: A («advanced») — «MOBbILWEHHOrO TUNax»; S («survey») —
«ana Habnmogenuii». Knacc B («basic») — «HavanbHbIi» He pekomeHgoBaH anst CUY HOBLIX TMMOB, Tak Kak MOXET
6bITb UCKITIOYEH B CEAyoWweM U3gaHnm HacTosLWero ctaHaapra.

4.2 OpraHusauus usmepeHun

N3mepeHne anekTpuieckol BENMYMHBI MOXET MPOBOAWTLCA MpW HernocpeAcTBeHHOM nogkntoyeHnn CU
B TOYKE CETU, YTO, B OCHOBHOM, UMEET MECTO B HU3KOBOMbTHLIX 3MEKTPUYECKMUX CUCTEMaX, MK C UCTIONb3oBaHK-
eM M3MepUTenbLHOro NpeobpasoBaTtensl.

MonHas nsmepuTenbHasi Lenb nokasaHa Ha pucyHke 1.

WsmepuTensHble MamepuTtensHoe YerpoineTteo
npeobpasosatenu YCTPOMCTRO OLIeHKM
AnexkTpu4eckmit BxogHow Pesynbrar OueHka
BXOZHOM cuvrHan, n3mepeHua pesyneTata
curHan noanexalumn namepeHus

N3MepeHuo

PucyHok 1 — TlonHas uamepuTenbHasa uenb

CW, npepHasHaveHHoe ANA uamepeHus nokasartenei K3, MoxeT BknoYaTh B ce65 BCe aNeMeHTbl, BXOAs-

LMe B NOSIHYIO U3MEPUTENbHYIO Lenb (CM. pucyHok 1), unu nx vactb.
B HopmaTuBHOM YacTn HacTosAWwero ctaHgapTa uameputenbHole npeobpasoBartenn U CBA3aHHbIE C HUMK

HeonpeaeneHHOCTU U3MEepPEeHUn He paccMaTpUBalOTCS.

OnucaHue 1 xapakTepucTuku nsmepuTesnbHbIX NpecbpasoBaTeneil NpuseaeHsl B NPUNOXeHUU A, nogpas-
nen A.3.

4.3 U3smepsnemble aneKkTpuyeckue BenUYUHBI

M3mepeHnsa B cuctemax anekTpocHabkeHus ogHodasHoro u tpexdgasHoro nepemMeHHoro Toka MoryT B 3a-
BUCMMOCTU OT 3a4a4 NPOBOAUTLCA MeXay asHbIMM NPoBOAAMU U HENTpanbHbIM NpoBoaoM («dasa-HenT-
panb»), Mexay casHbiMu nposoAamMu («dasa-casar) Unu Mmexxay HerTpanbHbIM NPOBOAOM U NPOBOAOM 3aLLUT-
HOro 3a3eMNeHus.

HacToswui cTaHgapT He ycTaHaBnuBaeT NopsiAoK BbIbopa anekTpuieckux BenMuvH, nognexatumx usme-
peHusIM.

MeTogbl UaMepeHuid, ycTaHOBNEHHbIE B HAacTOsILLLEM CTaHAapTe, npegycMmaTpusaloT NpoBegeHne He3aBucu-
MbIX MU3BMEPEHUA B KXXAOM KaHane, 3a UCKMIoYEeHUEM U3MEPEHWI HECUMMETPUU HaNPsPKEHUA, KOTOpbIe NPOBO-
OATCA TONbKO B TpexdasHbIX CUCTEMaX 3NEeKTPOoCHabXeHUsI.

MrHoBeHHble MexaydasHble 3Ha4eHWs1 HanpPsXKeHWs MOTyT ObITb U3MepeHbl HENOCPEACTBEHHO UMK NosyYe-
Hbl U3 MIHOBEHHbIX (hasHbiX (haza-HenTpasb) 3HaUEHWIA HAaNPSKEHUS.

M3mepeHunsa Toka MOryT NPOBOAUTLCS B KaXA0M MPOBOAE MEeKTPUYECKO CeT, BKoYaa HerTpanbHbIi
npoBoA, U NPOBOA 3aLUUTHOrO 3a3eMNeHUs.
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MpumeuaHune — B psge cnyyaeB LEenecoobpasHo NMPOBOAWTL OJHOBPEMEHHbIE U3MEPEHWUS Toka W
HanpshKEHNs 1 CBA3bIBATL pe3y/ibTaTbl M3MEPEHUI Toka B OAHOM MPOBOAE C pe3y/ibTaTamMy U3MEPEHUIA HamnpshKeHUs
mexay STUM MPOBOAOM M OMOPHbLIM MPOBOAOM, HanpuMep, MPOBOAOM 3aALUMTHOIO 3a3€eM/IEHWUS WU HENTpasibHbIM
NpOBOAOM.

4.4 Ob6beguHeHue pe3ynbTaToB N3MEPEHUIT MO BPEMEHNU
MpuMeHAT cneayrwmnini NopsaaoK 06begMHEHNS pe3yNbTaToB M3MepPeHnii nokasaTtesneii KO no BpemeHu.
Knacc A

B kauecTBe OCHOBHOI0O UHTEpPBa/IA BPEMEHN MNpU U3MepeHuax nokasareneli KO, xapakrepusyoLwmnxcs cpes-
HekBaApaTUyeckum 3Ha4YeHneM (OTHOCALLUXCA K HANPSHXKEHUIO, TaPMOHVKaM U UHTEprapMoHUKam, HeCUMMETPUn
Hanps>XeHwin, ycTaHoBNBLUEMYCS O T K/IOHEHWIO HAMPSXKeHNA B CUCT EMax anekTpocHatxeHus 50 Iy), fosmkeH
ObITb MPUHAT MHTEPBaN A/MTENbHOCTbIO 10 NepnofoB AN CUCTEM 3/1eKTPOCHabXeHns yactoToi 50 Iy wam
12 nepnogoB — A1 CUCTEM 3N1EKTPOCHa6XeHns yacToTon 60 Iu.

N3mepeHns Ha OCHOBHbIX WHTepBanax BpemMeHu 10/12 nepuofoB AO/HKHbI CUHXPOHWU3MPOBATLCA C
TeKyWMM BpPEMEHeM Mpu Kaxao 10-MWHYTHOW OTMEeTKe TeKyl,ero BpeMeHW BHYTPeHHux yacoB CU (cwm.
PUCYHOK2).

/,j, K— HOMEepa OCHOBHbIX MHTEPBA/IOB BPEMEHW NPY U3MEPEHUsX nokasarteneit KO

PucyHok 2 — CuHXpoHMU3auna o6beMHEHHbIX MHTEPBAIOB A1 knacca A

HeonpeaeneHHOCTb 3TOr0 N3MEPEHUS BKIOYAKT B HEONpeneneHHOCTb U3MEePEHUS KabKA0ro nokasarerss
K3, yka3biBaeMyto B MPOTOKO/IE U3MEPEHWIA.

M3mepeHns nokasaTenei K9, ycTaHoBneHHbIxB FTOCT 13109, BKAtOUas ycTaHOBUBLUEECSA OTK/IOHEHME
HanpshKeHns, pasmax U3MeHeHUs HanpsHKeHns, KO3 MPULNEHT NCKaXEHNS CUHYCOUAANbHOCT U KPUBO Hanps-
XEeHUs, KO3a(pPUUMEHT N-il rapMOHUYECKOI COCT aBNAOLWEN HANPSHXXEHUA, KOIhPULMEHT HECUMMET PUK Ha-
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npspkeHUl no obpamHol nocriedogamenbHOCMU, KO3GhhuUUEeHM HecuMMempuU HanpskeHUl no Hyneeol noc-
nedosamesnibHOCMU; KO3ghghulueHmM 8peMeHHO20 fepeHarnpsiKeHusl 1posodsim Ha OCHOBHOM UHMepeare epe-
MeHu usmepeHul 10 nepuodos.

PesynbTaThl n3amMepeHuin Ha OCHOBHbLIX UHTEPBariax BpeMeHU 3ateMm 06beAVHSIIOT Ans MONYyYeHUs 3Ha4YeHUA
nokaszatenei KO ans Tpex pasnnuHbIX yBerIM4eHHbIX MHTEPBANoB BpeMeHU (danee — obbeanHeHHble UHTepBa-
nbl):

3 ¢ (150 neproaoB aAns cuctem anekrTpocHabxeHus yactotoi 50 Ny unu 180 neproaoB ANs cUCTEM YacTo-
Tor 60 Ny);

10 MuH;

2 4.

MpumevyaHuns

1 B psige crnydaeB MOryT BbiTb NPYMEHEHbLI ApYyrue 06beanHeHHbIE MHTEpBansl, Hanpumep 1 muH. Mpyn nx ncnone-
30BaHUM MeTod 06beaVHeHNs pe3ynbTaToB U3MEPEHWIA AOIKEH COOTBETCTBOBaTb YCTAaHOBNEHHOMY B HACTOALWEM CTaH-
aapte. Hanpumep, meTtoq o6beanHEHNs pe3ynbTaToB U3BMEPEHUIA HA MHTepBarie BpeMeHn 1 MUH gomxeH GblTb aHano-
myeH meTopy obbeauHeHust Ha nHTepsane 10 MUH.

2 PekomeHZaumu no npumeHeHnto o6beayHEHHbIX pe3ynbTaToB U3MepeHuli NpuBeaeHsbl B Npunoxenun B, noa-
pasgensl B.1, B.2.

Knacc S

OcHoBHoOl 1 06beanHEHHbIE MHTEPBarbl BpEMEHW A0SKHbI ObITh TaKUMU XKe, Kak ans knacca A. CuHXpo-
HW3aLUuWIo pe3ynbTaToB U3MEpPEeHWIn Ha OCHOBHbLIX MHTepBanax spemeHun 10/12 neprvoaoB € TeKyLUM BpeMeHeMm
NpoBOASAT B COOTBETCTBUM C pUCYHKamMm 3 n 4.

Knacc B
Uneno n anvTensHocTU 06beAnHEeHHbIX BpeMEHHbIX UHTEPBaNoB ycTaHaBnmBaeT usrotosutens CU.

4.5 Anroputm o6 eAUHEHNA pe3ynbTaToB U3MEPEHUI

4.5.1 TpeboBaHuA

3a 3HayeHWe BENYMHBI Ha 06 bEAUHEHHOM WHTEpBane BpeMeHU NPUHUMAIOT 3HaYeHUe, PaBHOE KOPHIO
KBagpaTHOMY 13 cpedHeapudMeTUHEeCKOro 3HaueH sl KBagpaToB BXOAHbIX BESNYUH.

MpumevaHune — [Npu naMepeHusix Ao3bl hrivkepa NPUMEHSIIOT UHOW anropuT™M 06beanHeHUs pe3ynbTaToB
namepenunn (cm. [OCT P 51317.4.15).

4.5.2 O6beguHeHne Ha UHTepBane BpeMeHu 150/180 nepuogos
Knacc A

3HauyeHue BenuurHbI Ha 06beaMHeHHOM HTepBane BpemeHu 3 ¢ (150/180 nepnoaos) nonyyaioT ob6bean-
HeHVeM MsATHaALAaTU pesynbTaToB U3MEpPEHUA Ha OCHOBHBIX MHTepBanax BpeMeHu (10/12 neproaos). MNpomnycku
Mexay uHtepsanamu spemeru 10/12 nepvooB He A0ONYCKaloTCS.

O6beguHeHHble UHTepBanbl BpemeHu 3 ¢ (150/180 nepMogoB) CUHXPOHUSUPYIOT C TEKYLLUM BpeMeHeM
npy kaxaoi 10-MUHYTHOI OTMETKE TeKyLLLero BpeMeHH!, Kak nokaszaHo Ha pUcyHke 2.

B momeHT 10-MWHYTHOI OTMETKM TEKyLLIero BpeMeHU HavyvMHaeTcs HOBbIW UHTepean 150/180 nepuogos u
BMecCTe CTeM 3aBepluaeTcsl npeabiaywimin uHtepsan 150/180 nepuogos. B pesynbTaTe BO3HUKAET NepekpbiThe
Mexay AByMms uHtepsanamu 150/180 neprogoB (nepekpbiTUe 2 Ha PUCYHKeE 2).

Knacc S

3HaueHue BeNIMuMHbLI Ha uHTepBarne BpemeHun 150/180 neproaos nonyyaloT 06beAMHEHMEM pe3ynbTaToB
M3MepEHMWI Ha OCHOBHLIX MHTepBanax BpemeHu 10/12 nepuogos. CUHXpOHU3aUUA NpU kaxkaoh 10-MUHYTHOM
OoTMeTKe TeKyLLero BpeMeHW BO3MOXHa, HO He siBnisieTcs obsasaTenbHoi (cM. pucyHok 3). Mponycku oTaenbHbIX
uHTepsanos 10/12 nepuogos npu usMepeHusix nokasarenein KO gonyctumel npy M3MepeHusiX rapMoHUK, UHTep-
rapMOHUK, CUTHAIIOB B 9NIEKTPUYECKUX CETAX U HecMMMeTpuK. [Npn 3TOM B TedeHne Kaxaoro 0bbeguHeHHoro
uHTepBana 150/180 nepvogoB A0MKHBI BbITE UCMIONB30BaHLI HE MEHEE TPEX Pe3yNbTaToB U3MEPEHUIA HA OCHOB-
HbIX uHTepBanax 10/12 nepuoaos, npudem kaxxaple 50/60 nepnogos AomkeH 6bITb UCMNONB30BaH MO MEeHbLUEH
Mepe oauvH pe3ynbTaT uaMepeHuit Ha nHTepeane 10/12 neprmoaos (CM. pucyHok 4). Tpu namepeHusix gpyrmx
nokasarenei KO sHayeHne BenuunHbl Ha ob6begnHeHHOM nHTepsane spemeHn 150/180 neprnogos nonyyaioT
o6beguHeHeM NSITHaALATY pe3ynbTaTtoB M3MepeHUli Ha MHTepBanax BpemeHn 10/12 nepuoaos, NonyyYeHHbIX
6e3 NpornycKos.
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BHyTpeHHWe yachl

10-MUHYTHast OTMeTKa
TEKYLLErO BpEMEHU

I 10-MWHYTHbIA MHTepBan (x + 1) ;
E 10-MUHYTHBIN UHTEPBAN (X) i 3 A A
i Y i
i J k || 1 2 3
10/12 nepuogos 10/12 nepunopos | 10/12 nepvogos I
10/12 nepuogos 10/12 nepuogos 10/12 nepunogos
11 12 13 14

\ / /

151 :
\i

WHTepBan spemMeHun
150/180 nepuogos (n + 1)

WHTepsan spemenu 150/180 nepuonos (n)

i, j, kK — HOMepa OCHOBHbIX UHTEPBANOB BPEMEHU NpU U3MEepeHusax nokasarenei KO

PucyHok 3 — CuHxpoHuM3aums obbeauHeHHbIX MHTEPBAsioB Ans Kracca S: u3mepeHve nokasatenei KO,
ANSA KOTOPbIX MPONYCKU HEeAOMYCTUMbI

Knacc B
Metoa o6beavHeHWs pe3ynbTaToB U3MepeHUiA ycTaHaBnmMBaeT uarotosutens CU.
4.5.3 O6veauHeHue Ha UHTepBarne BpeMeHu 10 MUH

Knacc A

O6beanMHeHHOe 3HavYeHWe BeNUYNHLI Ha MHTepBarne BpemeHn 10 MUH AOMKHO 6bITb CBA3AHO C TEKYLUM
BpeMeHeM (BK/ouaTb MEeTKy Tekylwero sBpemeHu). MeTka BpeMeHW OOMKHA yKasblBaTb BPEMsl OKOHYaHWS
10-MWHYTHOrO UHTEepBana. 3HayeHWe BenNUUMHbLI Ha 06beaMHEHHOM UHTepBane BpemeHn 10 MUH nony4aroT 0bbe-
AVHEeHWeM pe3ynbTaToB U3MEpPeHWUd Ha OCHOBHbIX MHTepBanax BpeMmeHn 10/12 nepuogos. Mponycku mexay
uHTepBanamu BpemeHu 10/12 nepnoaos He gonyckatotcst. Kaxabiid 10-MUHYTHBIA MHTepBan HaYMHaeTCcs B MO-
MeHT 10-MUHYTHO OTMETKU TekyLlero speMeHn. 10-M1HyTHble OTMETKM TEKYLLEro BpeMeHMU UCTIONb3YHTCA Taioke
Ansl CUHXPOHW3aLUMKU OCHOBHLIX MHTepBanoB 10/12 nepvoaos 1 06beanHeHHbIX nHTepBasios 150/180 nepuogos
(cM. pyucyHok 2).

MocneaHuii ocHOBHOW WHTepBan (MHTepBanbl) BpemeHu (10/12 nepuogos), Bxoaswuii B 10-MUHYTHbIN
obbeanHeHHbI nHTepBan, byaeT, kak NpaBuno, nepexkpbiBaTb 10-MUHYTHYIO OTMETKY TekyLlero BpeMeHu. fNioboi
pe3ynbTaT U3MepeHUli Ha nepekpbiBatoLLeM UHTepBarne BpemeHy 10/12 neprogos (CM. nepekpbiTue 1 Ha PUCYH-
Ke 2) BKMoYaloT B 06beAnHEHHbIA pesynbTar Ans AaHHOro 10-MUHYTHOTO MHTepBasa BpeMeH!.

Knacc S

Ona knacca S MoxeT BbITb NpUMeHeH anropuTM o6beAnHeHUs1 pe3ynbTaToB U3MePEeHUd Ha uHTepBane
BpemeHun 10 MWH, yCTaHOBMNEHHBIN Ans knacca A.

HonyckaeTca Takke NpMMEHeHWe yNpoLweHHOro anroputMa obbeguHeHNs!, ykazaHHOTO HAXE.

HoBblli 10-MWUHYTHBIN 06beaAMHEHHBIN UHTepBan AokeH HaunHaTbes nocrne 10-MMHYTHON OTMETKMU Teky-
LUero BpeMeHU B MOMEHT Hadara HOBOro OCHOBHOMO MHTepBarna BpemeHu 10/12 nepuogos. CUHXPOHU3ALMUA
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BHyTpeHHMe Yachl

10-MUHYTHasA oTMETKa
TEKyLEro BpemMmeHu

10-MUHYTHbIW MHTepBan (x + 1)

i 10-MUHYTHBIA MHTepBan (x)

10/12 nepuogos 10/12 new 10/12 nepuogos|

Y \

[10/12 nepwonoa%

’ WHTepsan Bpemern 150/180 nepuogos (n)

\

WHTepsan spemern 150/180 neprogos (n + 1)

PucyHok 4 — CuHxpoHM3aumsi o6beanHEHHbIX UHTEPBAIIOB

Ans knacca S: namepexue nokasartenen KO,

Ans KOTOPbIX Nponyckn OonycKakTcA
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10-MUHYTHBIX UHTEPBAIOB BPEMEHU 1 OCHOBHbIX MHTepBasos BpeMeHu 10/12 neprogos ¢ TeKyLMM BpeMeHeM
He TpebyeTcs. onyckaetca ceobogHbiv casur 10-MUHYTHOrO 06begMHEHHOro MHTepBana BpeMeHN OTHOCUTENTb-
HO TeKyLLlero BpeMeHu BHyTpeHHUx yacos CU.

Ob6beanHeHHbIR pesynsTaT Ha MHTepBane BpeMenn 10 M1H JOMKeH BKITOYaTh METKY TEKYLLEro BpeMeHN.
MeTka BpeMeHMn AomkHa ykasblBaTb BpeMsi OkoHYaHWs 10-MUHYTHOro MHTepBana.

Mpv AaHHOM anropuTMe o6beanHeHUA pe3ynbTaToB U3MEPEHUA NepekpbITUSA ByayT OTCYTCTBOBATD, Kak
rokasaHo Ha pucyHkax 3 v 4.

MpwuMeyaHwune— 3HayeHne 4acTOTbl B CUCTEME SNEKTPOCHABXEHNS MOXET ObITh BbIlLE UMN HUXE HOMMHamb-
HOro 3Ha4veHws. B npumepe, npeacTaBneHHOM Ha pUCYHKE 3, 3HAYeHWe YacTOThbl HUXE HOMWMHANBHOTO U 0GbeauHeH-
HbI nHTepean 150/180 neproaos nepekpbiBatoT 10-MUHYTHYIO OTMETKY TeKyluero BpemeHu. B npumepe, npeacrasneH-
HOM Ha PUCYHKe 4, 3HayeHWe 4acTOoTbl Bbile HOMUHANBHOIO, U UMEIOT MECTO NPOMYyckU uamepeHnin. O6beauHeHHbIN
nHutepsan 150/180 nepuogoB 3akaHumBaetcss paHee 10-MMHYTHOW OTMETKM TEKyLLEero BpeMeHu.

Knacc B
ANropuT™M 06beaMHEeHUS pe3ynbTaToB U3MEepPeHUiA ycTaHaBnneaeT narotosutens CU.

4.5.4 O6beanHeHMe Ha UHTepBarne BPemMeHu 2 Y
Knacc A

3HaveHve BeNnMinHbl Ha 06beMHEHHOM HTepBase BpeMeHr 2 4 nory4vatoT obbegnHeHnem 12 pesynbTta-
TOB U3MepeHUin Ha 0bbeanHeHHbIX 10-MUHYTHBIX UHTepBanax BpemeHu. MNpornycku Mexay UHTepeanamm BpemMe-
HU 24 Unn UX NepekpbITUst He AonyckaloTes. Hadana uHTepsanos BpeMeHW 24 AOMKHbI COBMaaaTh C YacoBbl-
MW OTMETKaMM HYeTHbIX YacoB TekyLlero spemeHn CU.

Knacc S

Ons knacca S NpUMeHsI0T anropuTM 06beanHeHUs] pesynbTaToB M3MePEeHWiA, YCTaHOBMEHHBIN AJ15 Knac-
ca A.

Knacc B
AnropuTm 06beaunHeHWs pe3yrbTaToB U3MepeHuli ycTaHasnueaeT usrotosutens CU.

4.6 HeonpeaeneHHOCTb U3MepeHUA TEKyLLIEro BpeMeH!

lpu usmepeHusix nokazamersneli KO @ cucmemax anekmpocHabxeHus Yyacmomod 50 'y Heonpeaenex-
HOCTb M3MepeHUs Tekyuwlero BpemeHu CU onpeaensaoT No OTHOLWEHUIO K BpeMeHu «HalyuoHarnbHOU wWKarbl
KoopOuHUposaHHO20 8pemeHU Pocculickol ®edepayuu UTC (SU)» (cm. 3.2).

Knacc A

HeonpegeneHHOCTb U3MepeHUsa TeKyLLiero BpeMeHn He AoSkHa npesblwaTh + 20 MC Npy n3aMepeHusix
B cucTeMax anekTpocHabxeHua dvactotord 50Ty n £16,7 MC—B cucTemMax anekTpocHabXeHust 4acToTon
60 ', He3aBMCUMO OT ANIUTENIbHOCTU 06beAMHEHHOIo MHTEpPBaia BpeMeHMU.

HaHHoe TpeboBaHWe K U3MEPEHUIO TEKYLLLErO BpeMeHU MOXET BbiTb BbINOMHEHO, HAaNpUMep, C PUMEHEHU-
eM npoueaypbl CUHXPOHU3aLUK, MepPUoaNIECcKU NPOBOAMMON BO BPEMSA U3MEPEHWI, C NMOMOLLBIO NMPUEMHUKa
cuctem MTTOHACC, GPS vnu nyTem npuema paguMocurHarioB TOYHOMO BpEMEHMU.

Ecnu cvHXpoHU3auma ¢ NOMOLLIbIO BHELLHEro curHana HeBo3mMoXHa, oNyCTUMOe OTKIOHEeHNe TeKyLLero
BpeMeHU AOMKHO BbiTb MeHee 1 ¢ 3a 24 4, ogHako AaHHoe AoMyLLeHNe He UCKIoYaeT BbiNonHeHust Tpeboea-
HUA K HeonpeaerieHHOCTH, yKa3aHHOro BhiLLe.

Mpumevanune — [lanHoe TpeboBaHue siBrsieTCsl HEOOXOAMMBIM ANA NONYYEHUs1 OAWHAKOBBIX 10- MUHYTHbBIX
W OBYX4acOBbIX OObEANHEHHBIX PEe3ynbTaTOB NPU U3MEPEHUM OJHOTO M TOTO X€ BXOAHOIO 3IEKTPUYECKOro curHana
Aeyms CU, npumeHsiiolummn MeToapl M3MepeHuin ¢ xapaktepuctukamu knacca A. [laHHoe TpebGoBaHue Taioke siBnsieTcst
HeobxoaumbIM Npu ucnonsb3osaHun Gonee yem opgHoro CU no knaccy A, ycraHaBnuBaeMmblX B pasHbiX MecTax.

Knacc S
HeonpegeneHHOCTb U3MEpPEHUs TekylLlero BpeMeHu He ofkHa npeBbiwaTtb + 5 c3a 24 u.
Knacc B

HeonpeaeneHHOCTb NU3MepeHUsa TeKyLLero BpeMeH uMeTo onpeaeneHna obbeMHeHHbIX UHTepBaroB
(npv ux HanuuuK) yctaHaenueaeT usrotosutens CU. M3zomosumernb CU ycmaHasnusaem memod pacyema
HeoripedesieHHOCMU U3MEPeHUS MeKyUe20 8peMeHU.
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4.7 KoHuenuusa MapKuMpoBaHUA

Bo Bpems npoBana HanpshXeHus1, nepeHanpspkeHnst Unu npepbiBaHNUs HANPSHKEHUSI anropuTM, NpUMeHsie-
MbliA MpU 3MepeHnn Apyrux nokasatenen KO (Hanpvumep, 4acToTbl), MOXET NPUBECTU K HEAOCTOBEPHOMY pe-
synbTaty. MapkupoBaHue pesynbLTaToB U3MepeHuid Nno3BonseT usbexars ydyeTta eAUHCTBEHHOTO cobbiTuA Gonee
yeM OAVH pas Ans pasnuuHbIX NokasaTtenen (Hanpumep, ydeTa eUHCTBEHHOMO NpoBara HanpshKeHUs kak OaHo-
BPEMEHHOr 0 NpoBasa HanpsPkeHUst U OTKIOHEHWS! YacTOThl) U MokasaTh, YTO 06beAVHEHHOe 3HaYeHue MoXeT
6bITb HEOCTOBEPHbLIM.

MapkupoBaHve NpoBOAAT TOMLKO NPY BO3AENCTBUM NPOBaSIOB HAMPSLKEHUS, NepeHanpshkeHui U npepbiBa-
HUIA HanpsbkeHust. BoisiBNeHe NpPoBanoB HanpsKeHUs! U NepeHanpsikeHUi 3aBUCUT OT MOPOTOBbLIX 3HAYEHWUN,
ycTaHoBneHHbIX B CU, oka3sbliBaloLLMX BIMSHAE HA MPUHATAE pPeLLeHUs 0 TOM, Kakue gaHHble AOMKHbI MapKu-
poBaThCA.

Mapku1poBaHwe BbIMOMHSIOT NpY NPOBEAEHUW U3MEPEHWUI C XapaKTepucTUKkamm npoLecca M3MepeHns Krac-
coB A u S nokasarenen K3, OTHOCALWMXCSA K YACTOTe, 3HAYEHWUIO HanpshkeHWs, aose dnvkepa, HeCUMMETPUK
HanpspkeHWH, rapMOHUKaM U MHTEPrapMOHUKaM HarnpsbKeHWs, HanpshkeHUsAM CUrHanoBs nepeaavun AaHHbIX U Npu
U3MepeHUsIX oTpuLaTeNbHOro U NONOXUTENBHOMO OTKITOHEHUSI HAMPSHKEHUS.

Mapkupoearue O0IKHO 8bIMONIHAMBCH NPU NpogedeHuUU U3MepeHull C Xxapakmepucmukamu npoyecca
usmepeHusi knaccos A u S criedyrouwjux nokasamernel K3, ycmaroenerHbix 6 FTOCT 13109: ycmaHosusuie-
20Cs OMKIIOHEHUS HarpsiKeHUSs], pa3Maxa U3MeHEHUS1 HanpsixeHus, 003bl ¢hiiukepa, KoaghghulyueHma uckaxe-
HUS1 cuHycoudalibHoCcmMU KpusoU HarnpskeHuUs1, KoaghgpuuueHma n-l 2apmoHu4eckol cocmasnsiouwel Harnpsixe-
HUS1, Ko3aghchbulyueHma HecuMMempuu HarnpspkeHul rno obpamroll nocnedosamenibHocmu, KoaghguuueHma He-
cuMmMempuU HarpsixkeHul rio Hyrneeol riociiedosamesibHocmu, KoaghghuyueHma epemMeHH020 NnepeHanpsxeHus.

Ecnv Bo Bpemsi KOHKPETHOrO UHTepBaa BpeMeHU kakoe-nnbo n3 sHaveHunin MapkupyeTcs, 06beanHeHHbIV
pe3ynbTar usMepeHuid, BKIoYatoLLui B cebs 3To 3HaueHWe, Toxe NoanexuT MapkuposaHuio. MapkupoBaHHoe
3HavYeHne OOSMKHO COXPaHATLCA U BBOAWUTLCS B NpoLiecc 06beAnHEHUA pe3ynbTaToB U3MEPEeHU Tak ke, Kak
n gpyrue 3HadeHunsi. [o3ToMy ecrnv Bo BpeMsl KOHKPETHOro MHTepBana BpPEeMeHU Kakoe-nmbo U3 3HaueHuin
MapkupyeTcsl, To BCe 0ObefUHEeHHble 3HayeHusl, BKovalowme B ceb MapkupoBaHHbIE 3HaYeHUs1, Takke
OOMKHBI MAPKUPOBaTLCS U COXPaHATLCS.

MpnmeyaHune— MapkvpoBaHue [OMXKHO BKMoYaTh CBEAEHWSA O AaTe U BpeMeHn. MapkupoBaHue cBugetenb-
CTBYeT O Hanuuum onpeaeneHHbIX npobnem Npu BbINOSIHEHUM M3MepeHwii. Ecnu B cTaHgapTax, ycTaHaBMUBAKOLLNX
Hopmbl K@, He wu3anoxeHol npaBuna OLEHKW MapKMpOBaHHbIX AaHHbIX, MOPSAOK WX NPUMEHEHUst ycTaHaBnuBaeT
none3oeatens CA, 3asBuTens wcneiTaHwii unv umcnbiTatensHas nabopartopus.

5 MNokasaTenu KayecTBa INEKTPUYECKON IHEPIUn

5.1 YacToTa
5.1.1 MeToq n3aMmepeHum

Knacc A

3HayeHne YacToTbl A0MKHO BbITb M3MEPEHO Ha KaxxaoM UHTepsane spemeHn 10 c. MockonbKy YactoTa
nepemMeHHOro Toka MoXeT He paBHsTbCsl TouHo 50 unu 60 Ny, B npegenax uHTepsana 10 ¢, uuMcno nepuoaos
MOXeT ObITb He LienbiM Yncnom. MiamepeHHas ocHOBHas YacToTa paBHa OTHOLLEHWIO Yncna LenbiX nepuodos,
noAacUNTaHHbIX B 10-cekyHAHbLIV MHTEpBan BpeMeHH, K o6LLel NpoaorKMTENbHOCTHY Lenbix nepuoaos. MNepen
Ka)KOoW OLEeHKOW YacToTbl rapMOHUKNA U MHTEPrapMOHWKW AOMKHbI GbITb 0CcabneHsbl ¢ TeM, YToObl MUHUMU3WUPO-
BaTb BIMSIHWE MHOTOKpaTHbIX MepeceYvYeHunin Hysi.

UHTepeanbl BpeMeHu namepeHmnii 10 ¢ He AomkHbI nepekpbiBaThes. OTAenbHbIe Nepuoabl, KOTopble nepe-
KpbiBatoT 10-CeKyHAHbLIA WHTEpBarn TeKyLlero BpeMeHW, He yduTbiBaroT. Kaxabld 10-cekyHAHLIA UHTEepBan
JOMKeH HaunHatbest Ha abconoTHoil 10-cekyHOHOU oTMeTKe Tekyliero BpeMmeHW. HeonpegeneHHOCTb npu
yCTaHOBKE TEeKyLLEero BpeMeHn He JoSKHa npeBbIwath + 20 Mc Npy uaMepeHusix B cuctemax vyactoton 50y n
+ 16,7 MC — B cucTemax Yactotori 60y,

[JonyckaeTcs npUMeHeHWe ApYrX MeToAoB AN NonyyYeHnst SKBUBaNeHTHbIX pe3ynbTaTos.

Knacc S

MpumMeHsaoT MeTod U3MepeHUn, ycTaHoBMNEeHHbI Ans knacca A.
Knacc B

MeToa namepeHuid YactoTbl ycTaHaBnuBaeT uarotosmtens CA.
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5.1.2 HeonpegeneHHOCTb U3MepPEHUA U AUaNa3oH UIMEepPeHUn
Knacc A

HeonpeaeneHHOCTL U3MepeHuii B 06nacTn 3HaYeHUI BIUSIFOLLIMX BENUYUH W MPU BbINOIIHEHWU TpeboBaHWN,
ycTaHOBNeHHbIX B 6.1, He gomkHa npesbiwaTts + 0,01 'y npu gvanasoHax usmepeHun 42,5 —57,5/51—69 'u.

Knacc S

HeonpeaeneHHOCTb U3MepeHuii B 06nacTu 3Ha4YeHWI BIUSIIOLLMX BENMUYKH U NMPY BbINOMHEHUW TpeboBaHuWi,
yCTaHOBNEHHbIX B 6.1, He AomkHa npesbiwaTb +0,05 'y, npu AnanasoHax usmepenuii 42,5 —57,5/561 — 69Ty,

KnaccB

HeonpegeneHHOCTb M3MepeHWii Npyu  AnanasoHax uamepeHuii 42,5 —57,5/51— 69 Ny, yctaHaBnuBaeT
narotoeuTens CU. Yiszomosumens CU ycmaHasnusaem memod pacyema HeornpeodesieHHoCmMU usMepeHull.
5.1.3 OueHKa pe3ynbTaToB U3MepeHUin

Knacc A
MpY U3MEPEHUN YaCTOTbI UCMOSIb3YHOT ONOPHbIV KaHarn.

MpumedvaHune — Warotoeutene CA gomkeH yCTaHOBUTH XapakTepuUCTUKN NpoLiecca U3MepeHUsi YacToThbl NpY
noTtepe curHana B OMOPHOM KaHare.

Knacc S

Tak e, kak ana knacca A.

KnaccB

UsroTtosutens CU gomkeH ykasaTb NpoLecc, UCnonb3yeMblid AN U3MepeHUii 4acToThbl.
5.1.4 O6beanHeHWe pe3ynbTaToB U3MEPEeHUNR
O6beavHeHre pe3ynbTaToB U3MEPEHWUIA HE MPUMEHSIHOT.

lNMpumedaHue — B kayecmse nokasamens K3 donyckaemcs npuMeHeHUe OMKI/IOHEHUS] 4acmombl om
HOMUHanbHO20 3HaYyeHUs.

5.2 3Ha4yeHUe HanpsXXeHUs

5.2.1 MeToAa nsmepeHuin

Knacc A

MpoBOAAT M3MepeHUs cpegHeKBaapaTUIECKoro 3HaYeHUs! HanNPsPKEeHNsT Ha OCHOBHOM MHTepBase Bpeme-
HW namepeHus (10 neprogoB AN CUCTEM areKTpocHabeHWs YacToTol 50 'y, unm 12 nepuoaos — Ansa cuctem
vactoToii 60 '), UHTepBanbl BpemeHn 10/12 neproaoB OomKHbI criegosath Apyr 3a ApyroM. MepekpobiTue co
cMexHbIMKU nHTepBanamn 10/12 neprodoB He gonyckaeTcs, 3a UCKIIOUEHNEM BO3MOXHOMO NEPEKPLITUS, MOKa-
3aHHOro Ha pucyHke 2 (cMm. «lMepekpbiTie 1»).

MpumevyaHuns

1 [JaHHbIA METOA NPUMEHSIIOT TONBKO AN KBa3NCTALUNOHAPHbIX 3MEKTPUHECKMX CUTHANoOB U He UCMONb3yloT Npu
OOHapyXeHUM W M3MepPeHWn napameTpoB Takmx siBNeHui yxyawennsa KO, kak npoBanbl HanpshKeHwsl, nepeHanpsxe-
HWSA U NPepbIBaHNA HaNPsHKEHUs,, a Takke NepexofHble NpoLecchl.

2 CpepaHekBagpaTUHeckoe 3HaYeHue HanpshkeHust BkniovaeT B ceba rapMoHMKY, MHTEPrapMOHUKKM, nHdopMaum-
OHHbIE CUTHamMbl B 3MEeKTPUYECKMX CeTSAX U T. 4.

Knacc S
Tak Xe, Kak ona knacca A.
Knacc B

MpoBOAAT M3MepeHWsl CPpeaHEeKBaaPaTUIECKOro 3HauYeHUs] HanpskeHns Ha WHTepBane BpeMeHU u3Me-
peHui, ycTaHoBneHHoM uarotosuTenem CU.
5.2.2 HeonpeaeneHHOCTb U3MEPEHUIA U ANaNa3oH U3MepeHUn

Knacc A

HeonpeaeneHHOCTb M3MepeHuid B 06nacTu 3HavyeHWi BIUSOLWUX BENUYMH 1 MPW BbINoNHeHUn TpeboBa-
HWIA, ycTaHOBMEHHbIX B 6.1, He gomkHa npesbiwats + 0,1 % Uy, B ananasoHe namepernii 10 % — 150 % U,

Knacc $

HeonpeaeneHHOCTb U3MepeHWid B 06nacTu 3HauYeHWUIA BAMSIOLLUX BENTUYKH 1 NPU BbINOMTHEHWU TpeboBaHUNA,
ycTaHoBMeHHbIX B 6.1, He AomkHa npesbiwaTtb + 0,5 % Uy, B AnanasoHe namepeHuin 20 % — 120 % Uy,
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Knacc B

HeonpeaeneHHOCTb 3MepeHuid B 06nacTi 3Ha4UEeHWI BIAMSIOLLMX BEAWYUH U NPpU BbiNonHeHUn Tpebosa-
HUWIA, yCTaHOBNEHHbIX B 6.1, AOMKEH ycTaHoBUTL uaroToButenb CU. Mpu aToM HeonpeaeneHHOCTb U3MepeHuii
He gomkHa npesblwaTtb + 1 % Uy, B AMana3oHe namepeHui, yctaHoBneHHoM usrotosutenem CU. M3zomosu-
mersnb CU ycmarasnusaem memod pacyema HeornpedesieHHoCmu usMepeHudl.

5.2.3 OueHKa pe3ynbTaToB U3MepeHUun

Tpe6oBaHVs He yCTaHABMUBAIOT.

5.2.4 06 begnHeHNe pe3ynbTaToB U3IMEPEHUA

O6beanHeHne pe3ynbTaToB M3MEePEHUA NPOBOAAT B COOTBETCTBUN C4.4 4.5,

5.3 flosa cbnukepa

5.3.1 MeToqa n3MepeHun

Knacc A

MamepeHus nposoaaT B cooTBeTcTBUM ¢ TOCT P 51317.4.15.
Knacc S

MamepeHusi npoeogaT B cooTBeTcTBUM ¢ TOCT P 51317.4.15.
Knacc B

TpeboBaHva He ycTaHaBNUBAIOT.

MpumeyaHwune— Uamepenna B cootBetrctBumn ¢ FOCT P 51317.4.15 OTHOCATCA K HWU3KOBONbTHBLIM
anekTpuueckum cetAM  Hanpskennem 230 B uactoton 50 My. B HacToswee Bpema paccmartpuBaeTca BOZMOXHOCTb
npumeHenus ycraHosneHHoro B FOCT P 51317.4.16 meTtopa namepennsa dnukepa K APYruM HanpsxeHnsam.

5.3.2 HeonpeneneHHOCTb U3MEpPEHUN U AUana3oH U3MepeHun
Knacc A

B cootBeTcTBUN ¢ FTOCT P 51317.4.15. B 06nactu 3Ha4YeHUN BAUAOLWNX BEMUYUH U NPU BbIMOSTHEHNN
TpeboBaHuUii, ycTaHoBMNEHHbLIX B 6.1, TpeboBaHMsA K HeonpeaeneHHOCTU uaMepeHuii no FOCT P 51317.4.15
AOSDKHbI ObITh BLINOMHEHLI B AnanasoHe U3MepeHnin KpaTkoBpeMeHHou Ao3bl hnukepa Py o1 0,2 go 10.

Knacc S

CMm. TOCT P 51317.4.15. B o0b6nactu 3Ha4YeHU’ BNUSIIOWUX BEMWYUMH U NPU  BbINOSHEHUU
TpeboBaHUA, ycTaHoBNeHHbIX B 6.1, CHUXeHHbIe B ABa pasa TpeboBaHWUs K HeonpeaeneHHOCTU U3MepeHuit
noMOCTP51317.4.15 gomkHbl ObITb BbINOMHEHLI B AWana3oHe U3MEpeHW KpaTKoBpPEeMeHHOW 0o3bl hnukepa
Py 010,4 no 4.

Knacc B

TpeboBaHVs He ycTaHaBNUBALOT.

5.3.3 OueHka pe3ynbTaTOB U3MEepPEHUN
Knacc A

B cootBeTctBUM ¢ TOCT P 51317.4.15. OkoHYaHMs 10-MUHYTHBIX 06beanHeHHbIX UHTEPBAaINoOB BPEMEHU
npy n3mepeHusiX kpaTkoBpeMeHHON Ao3bl dhrvkepa Py AOMKHLI coOTBETCTBOBATh 10-MUHYTHLIM OTMETKaM
TekyLero Bpemenn CU. PesynbTatel namepeHuid Ha 10-MUHYTHLIX UHTEpBanax A0MKHbI BKIOYATL METKY Teky-
Lero BpemMeHW. MNpu BO3AeRCTBUM NPOBaoB HANPSXKEHWS!, NepeHanpskeHn 1 npepbiBaHWUi HaNpPsHKeHUs 3Ha-
YeHns KpaTKoBpeMeHHOW Ao3bl hnivkepa Py U AnvTensHoin Ao3bl dnvkepa Py (cM. FTOCT P 51317.4.15)
OOIMKHbI B6bITb MapKUpOoBaHbI.

Knacc S
Tak e, kKak ana knacca A.
KnaccB

TpeboBaHusl B HACTOSLLIEM CTaHAAPTE He YCTaHOBIEHbI.
5.3.4 O6beanHeHUe pe3ynbTaToB U3MEPEHUN

Knacc A
Ob6beanHeHve pesynbTaToB M3MepeHUii MPoBoasT B cooTBeTcTBUU ¢ TOCT P51317.4.15. Ansa Py, o6beau-
HeHWe NpoBoAnAT Ha MHTepBase BpemeHn 24 (cM. 4.5.4).
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Knacc S
Tak xe, kak ans knacca A.
KnaccB

TpeboBaHWs He yCTaHaBNMBALOT.
5.4 MNMpoBanbl HanpsXXeHUA U NepeHanpsHKeHUn
5.4.1 MeTtog M3mepeHUn

Knacc A

M3mepeHrmne NpoBanoB HanpsXXeHUs 1 nepeHanpsbkeHWi cnegyeT NpPoBOAWUTL HAa OCHOBE U3MEpPEHWR B
KaXAoM KaHarne cpefiHekBapaTU4eCKUX 3HauyeHWA HanpspkeHUs!, OBHOBNSAEMbIX AN KaX4oro nonynepvoaa,
Urms (112) (€M. 3.23). AnuTtensHOCTL Nepruoaa ACIKHA ONPEAenaThCs 3Ha4eHeM YacToTbl U3MEPAEMOro curHana.
B kayecTBe 3HaveHWs 4acToTbl creayeT NPMHUMaTL NOCNeAHU A HeMapKUPOBaHHLIA pe3ynbTaT WU3MepeHUid
4acTOTbl B CUCTeMe aHeprocHabxeHnsa (cM. 4.7 1 5.1) unu pesynbTart, NoslyYeHHbI UHBIM MEeTOAOM, COOTBET-
cTByOLMM TpebGoBaHWUAM K HeonpeaeneHHOCTU U3MepeHuii No 6.2.

Mpumeyanune — CpeaHekeaapatuieckoe sHaveHne HanpskeHust Upye (1) BKNIOYAET B cebs rapmMoHnim,
WHTEPrapMOoOHUKH, MHCbOpMaL[VIOHHbIe CUrHanbl B 3NEKTPUYECKUX CETAX U T. A.
Knacc S

UamepeHne NpoBanoB HanpsXXeHUA 1 nepeHanpsikeHWn cnegyeT NPOBOAUTL HA OCHOBE W3MEpEeHWi B
KaXI0M KaHane cpefiHekBaapaTU4eCcKUX 3Ha4eHUA HanpsxeHus, OGHOBNSIEMbIX ANS KaXA0ro nonynepuoaga,
Urms (112) (€M. 3.23) nu6o Ha ocHOBE U3MePEeHMI B KXKAOM KaHase cpeiHeKBaApaTUHeCKX 3Ha4YeHUi Hanpsxe-
HWAA, OGHOBNAEMBIX ANA Kaaoro nepuoaa, Upy 1y (cm. 3.24). MNposoauMble usmepeHus ycTaHaenusaeT
nsrotosutens CU.

MpunmeyaHue— Cpeareksagpatnieckoe sHaueHne Hanpsxennst Uy, (1) BKIIOYaeT B ce6a rapmoHnky,
VHTEPrapMOHUKM, WH(OPMALIMOHHBIE CUTHANbBI B 3IIEKTPUYECKUX CETAX U T. 4.

Knacc B

UarotoernTens CU gomkeH ycTaHOBUTL METOA USMEPEHUI cpeaHekBagpaTUHecKUX sHaudeHuid Hanpsi-
XKEHUS.

5.4.2 ObHapyxeHue 1 oLeHKa NpoBana HanpshkeHUs

5.4.2.1 O6HapyXeHre npoBana HanpsikeHnst

Moporosoe 3HaveHwe NpoBana HanpsikeHUst YCTaHaBMUBAIOT B MPOLEHTaX OT 3HaYEHUs BXOAHOTO Hamnps-
XeHusa Uy, U 3HaYeHUs1 CKOMb3SLLLEero onopHOro HanpsbkeHus cpasHeHnsa U, (cm. 5.4.4). Usrotosutens CU
AOIMKEeH yKa3aTb UCMOofb3yeMoe MOopPoroBoe HarnpsikeHue.

MpwuMeyaHne— Ckonb3suiee onopHoe HanpsxeHne cpaBHeHust Ug, 0GbIMHO HE UCNONb3YIOT B HU3KOBOMNbTHBIX
cuctemax anekTpocHabxeHus (cm. [ 5 ]).

Mpw 06HapyXeHW NPOBaNoB HaMNpPsKEHUs CHMTaKOT, YTO:

- B 0AdHO(a3HbIX crcTemMax aNekTpocHabXeHUs MpoBan HanpskeHUss HauuHaeTcsl, korga 3HauveHue
Uns NapaeT HWXe MoporoBoro 3HadeHWst nposana HanmpsbkeHWsl, W 3akaHuvMBaeTcsl, korga 3HadeHue
U,ns PABHO UM NpeBbILLIaeT NOPOroBoe 3Ha4eHne nposana Hanpsbkenus nnoc 2% Uy,

- B TpexdasHbIx cucTemax anekTpocHabXXeHna nposas HanpsbkeHUs HavuHaeTcs, korga 3HaveHue U, ¢
B OAHOM 1N Bonee Yncne KaHanos NagaeT HuKe NoporoBoro 3Ha4eHVs Nposana HanpskeHWs1, U 3akaHuMBaeT-
¢, Korga 3HaveHue U,s paBHO UNv nNpesbillaeT Noporosoe 3HaveHue nposana HanpskeHust nioc 2 % Uy, Bo
BCEX KaHanax, B KOTOPbIX MPOBOAAT U3MepPeHUs.

Moporosoe 3Ha4eHue nposana HanpsikeHWUsl onpeaensitoT ¢ y4eToM YCNOBUA M3MePEHUIA.

5.4.2.2 OueHka npoBarna HanpsbkeHus

MpoBan HanpsbkeHWs XapaKTepuaytoT OCTaTOUHLIM HanpsbkeHnem U, unu ry6uHoIM npoBana Hanpshke-
HUA N ANUTENLHOCTBLIO NpoBarna. B kauecTBe 0CTaTOUHOrO HaMpsPKEHNS MPUHUMAIOT HauMeHbLLee 3HaveHue U,
nsMepeHHoe B J1060M KaHarne Bo Bpemsi posana HanpsbkeHus. Mog rnybuHoi npoeana HanpsikeHUst MOHMMAtoT
pasHOCTb Mexay onopHbIM HanpsbkeHnem (Ugy, nnn Ug,) 1 ocTaTouHbIM HanpskeHuem U, BbIpaXXeHHYI0 B
npoLeHTax OMOPHOTo HaNpsbkeHust. 3a ANUTENBLHOCTL NPOoBana HaMpPSPKEHUs! NMPUHUMALOT UHTEPBaN BpeMeHU Mexay
HaYarnom 1 oKoHYaHWeM nposarna HanpskeHus.
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MpumevaHnunsa

1 Mpu onpeaeneHnn oNUTENBLHOCTU NpOBana HanpsikeHusl B TpexdasHblX cucTemax snekTpocHabxeHns Hadano
npoBana HarnpsbkeHuUst MoxeT ObiTb 3athMKCUPOBaHO B OJHOM KaHare, a OKOH4YaHue — B Opyrom.

2 dopmMa nNpoBanoB HanpsixkeHwst Heobsi3aTenbHO SIBNAETCA NPAMOYronsHoW. Kak cnepcteue, namepsiemas gnv-
TENbHOCTb KOHKPETHOro npoBana HanpsbkeHus 3aBWUCMT OT BblIGPaHHOIO MOPOrOBOrO 3HaYEeHWs NpoBana HanpsbkeHusl.
dopmy npoBana HanpsikeHUsi MOXHO OLEHWUTb, UCNOMb3Ysl HECKOMbKO NMOPOroBbIX 3HA4YEHWIH, YCTAHOBINEHHbIX B Npeje-
nax obnacTu NOPOroBbIX 3HAYEHMWI MNpoBara W npepbiBaHUst HANPSXKEHNs.

3 Moporoeble 3Ha4eHWs NpoBana HanpsbkeHUs obblMHO ycTaHaenMeatoT B npeaenax 85 % — 90 % BbiGpaHHoro
OMOPHOIO HaNPsPKEHUS NPV MOUCKE HEUCNPABHOCTEN UMW NPOBEAEHUN CTATUCTUYECKUX UCCNEedoBaHuA U 8 npedesnax
060 70 % onopHO20 HanpsKeHUs NpuU pPosedeHUU U3MepeHull 8 coomeememauu ¢ ycrosusamu 002080p08.

4 3HaueHWe 0CTaTOMHOIO HaNpPsHKeHWs1 4acTo SIBMAETCA NOMe3HbiM Ans notpebuTtenei snekTpu4eckoi aHeprum u
MOXeT BbiTb Gonee npeanoYTMTENbHLIM, YeM MybuHa nNpoBana, Tak Kak No3BonseT oueHWTb 6MM3ocTb HanpsixeHns K
Hyno. B 70 xe Bpems rnybuHa npoBana HanpsbkeHusl YacTo SIBMSAETCH MONEe3HON ANs NOCTaBLMKOB 3MeKTPUYECKon
3Heprum, ocob6eHHO NPUMEHNTENBHO K BbICOKOBOMBTHBIM CUCTEMaM 3MEKTPOCHaBXEHUs1 UNK B Cry4asiX, KOraa UCnonb3y-
€TCA CKOMb3sillee ONOpPHOE  HanpsiXeHue CpaBHEeHMSI.

5 Bo Bpems npoBana HanpsbKeHUst MOXET BO3HMKaTb hasoBbifi caBuUT (CM. npunoxeHue A, nyHkT A.7.5).

6 CnegyeT dmkcupoBaTb AaTy M BPEMS Nepexoda NOpPOroBoro 3HaYEHUs.

5.4.3 OGHapyXeHue 1 oLeHKa NepeHanpsxeHUs

5.4.3.1 OBHapyxeHWe nepeHarnpskeHus

Moporosoe 3Ha4YeHWe NepeHanpPsPKeHs yCTaHaBIMBaOT B MPOLIEHTaxX OT 3HAYEHUSI BXOOHOTO HANPSKeH st
U, I 3HAUYEHWUsI CKOMb3sILLEro ONOpHOro HanpsixxeHusi cpaBHeHns U, (cM. 5.4.4). Narotoeutens CU gonxkeH
yKasaTb UCMoNb3yeMoe NoporoBoe HanpsikeHue.

MpwumeyaHune — Cronb3silee ONOPHOe HanpsikeHwe cpaBHeHns Us, 0BbIYHO He MCMONb3yoT B HU3KOBOIb-
THbIX cUCTEMax 3nekTpocHabxenus (cm. [5]).

Mpu 0BHapyXeHNUN NepeHanpPsKEHUs CYATALOT, YTO:

- B ogHoha3HbIX CUCTEMAX 3M1eKTPOCHabXKeHWs NepeHanpshkeHne HadnHaeTcd, korga aHadeHve U, BO3-
pacTaeT Bbille MOPOroBOre 3HaYeHUs nepeHanpsikeHuns, 1 3akaHJuBaeTcsl, koraa sHadeHue U, paBHO UIu
HWXe MOopOoroBoro aHavyeHusl nepeHanpsbkeHns MuHyc 2 % Uy,

- B TpexdasHbIX CUCTEMaX 3NEKTPOCHABXKeHUs1 nepeHanpsbkeHne HauduHaeTcsl, korga 3HadeHue U,
B OAHOM UNu Boree YMcre kKaHanoB Bo3pacTaeT Bbille MOPOroBoro 3Ha4eHUs1 nepeHanpshkeHus1, 1 3akaH4nBa-
eTcs, Korga sHadeHue U,,; paBHO UK HUXKE NOPOroBOro 3HavyeHWa nepeHanpsxeHna muHyc 2 % Uy, Bo Bcex
KaHanax, B KOTOPbIX MPOBOAAT U3MEPEHUA.

Moporoeoe 3HaueHWe nepeHanPsXKEHNA ONpeaensoT C y4EeTOM YCIOBUA U3MEPEHUN.

5.4.3.2 OueHka nepeHanpshkeHUA

MepeHanpskeHue xapakTepusyloT MakCUManbHbIM 3HaYEHUEeM HanPSHKEHUA NpY NepeHanpsXkeHUn U anu-
TENbHOCTLIO NepeHanpsikeHWsl. B kayecTBe MakCUManbHOro 3Ha4YeHUA NepeHanpsXXeHna NPUHUMAaloT Hanbonb-
wee 3HaveHue U, UamepeHHoe B Ntob6om kaHane Bo BpeMs Bblbpoca. 3a AnuTenbHOCTb BbIBpoca HanpsXeHus
NPUHUMAIOT UHTEPBAS BpEMEHU MeXay Havanom 1 OKOHYaHUeM BbIGpoca HanpsXkeHWs.

MpumevaHwnsa

1 Mpw onpeaeneHnn ANUTENbLHOCTU NEPEHaNPsXXeHWa B TpexdasHbiX cucTemMax SNekTpocHabxeHus Hauvano
nepeHanpshkeHWa MOXeT ObiTb 3aMKCUPOBAHO B OQHOM KaHase, a OKOHYaHue — B ApYrom.

2 dopma nepeHanpsbkeHus HeobA3aTenbHO ABMNAETCA NPAMOYronbHOW. Kak cneagcreve, uamepsemas anurenb-
HOCTb KOHKPETHOrO NepeHanpsikeHus 3aBUCUT OT BbIGPAaHHOIO MOPOrOBOro 3HAYEeHWS NEepPeHanPsKEHUs.

3 MoporoBble 3HaveHusi nepeHanpsxeHnsa o6bMHO ycTanasnueaioT 6onee 110 % Uy,

4 Bo BpemsA NepeHanpsbkeHusl MOXET BO3HUKATb (Da30BbIA CABWI.

5 CnegyeT dwukcupoBaTh gaty U BpeMs nepexoga noporoeoro 3HaveHus.

5.4.4 BbluUcneHue CKONb3siLero ONOPHOro HanpsiXkeHUA cpaBHEeHUs

MpumeHeHWe CKOMb3SILLEro ONMOPHOrO HaNPSHKEHWUA CPaBHEHUA NPU YCTAHOBMEHUW NOPOTOBLIX 3HAYEHUI
npoBana HanpsXKeHWA 1 NepeHanpsPkeHUsa paccMaTpuBaloT B KaYecTBe OOMONHUTENbHOro cnocoba ycTaHoBne-
HWA NOPOroBbLIX 3HAYEHWUIA, He siBNsoWeroca obasartenbHbiM. Ecnn npu oBHapyXkeHua nNposanos Hanpsixe-
HUA W NepeHanpsXKeHWA UCTIONb3YIOT CKONb3SALWLEe ONOPHOE HaMPsKeHWEe CPaBHEHWUS, TO AO0SMKHO BbITb BLIMUC-
NIeHOo ero 3Ha4YeHue, COoTBETCTBYIOLLEE MPUMEHEHWIO (hunbTpa NepBoro nopsgka ¢ NOCTOAHHOW BpemMeHu 1 MUH.
3HauveHue Uy, paccuuTbiBaloT o chopmyne

Usr(n) = 0,9967 : Usr(n_1) + 0,0033 ) U(10/12) ms»
rae Ugyn — NpuMeHsieMoe sHaueHne CKONb3ALLEro ONOPHOTO HAMNPsHKeHWsi CPaBHEHUS,
Usr (r-1y — Npeapiayliee sHaUeHUe CKOMNb3ALLEro oropHOro HanpsbkeHWsi CpaBHeHus;

U10112) ms — NOCNEAHWA pesynbTar usmepeHnii cpeiHekBaapaTMieckoro sHauyeHs HanpsbkeHUsi Ha OCHOBHOM
nHTepBase BpemeHun 10/12 nepnoaos.
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HavanbHoe 3Ha4YeHVe CKONb3SLLEro OropHOro HarnpsiKeHs CpaBHEHUsA yCTaHaBMUBaIOT PaBHbIM BXOAHOMY
HanpshxeHuo. Crkonb3asilee ONopHOe HanpshkeHye cpaBHeHUs 0BHOBNSOT Yepes kaxable 10/12 nepuogos. Ecnu
nocnegHnin pesynbTaT U3MepeHud cpedHeKkBaapaTUYecKoro 3HavyeHUsl HanpspbkeHUst Ha MHTepBarne BpeMeHn
10/12 neprvogoB MapKUpYIOT, TO CKOMb3sLLee ONOopHOe HanpsikeHUe cpaBHEHNs He OBHOBASAIT U UCNONb3YIOT
ero npedbigyLliee 3HayeHue.

5.4.5 HeonpeaeneHHOCTb U3MEPEHUIA 1 AUana3oH U3MepeHUin

5.4.5.1 HeonpeaeneHHOCTb N3MepeHUii 3HaveHUs1 OCTaTOYHOTO HanPSHXXEeHW U MaKCUManbHOMo 3HaYeHUS
nepeHanpspkeHns

Knacc A

HeonpepeneHHocTb uaMepeHuii AU He gorkHa npesblwatb 0,2 % Uy,
Knacc S

HeonpegeneHHocTb namMepeHnin AU He aomkHa npesblwatb + 1% Ug,.
Knacc B

HeonpeaeneHHOCTb M3MepeHuil ycTaHaBnneaeT usrotosutens CU. Mpu aTom HeonpeaeneHHOCTb U3Me-
peHWii He gormkHa npesbiwats + 2,0 % Uy;,. M3zomosumerns CU ycmaHasnugaem memod pacyema Heorpede-
JIeHHOCMU U3MEPEeHULU.

5.4.5.2 HeonpeaeneHHOCTb U3MEPEHW ANUTENBHOCTU NpoBana HanpsbkeHUsl M NepeHanpskeHns

Knacc A

HeonpedeneHHOCTb U3MEpPEHUIA ANUTENBHOCTU NpoBana HanpshKeHUs! U NepeHanpshkeHUs pasHa cyMMap-
HOM HeonpeaeneHHOCT U3MEepPEeHUi BpeMeHU Havana Nposana HanpsKeHUs 1 nepeHanpshkeHns (NonosuHa
nepvoaa) U M3MepeHWii BpeMEHU OKOHYaHWSA NpoBana HanpshKeHWs U nepeHanpskeHus (NonosuHa nepuoaa).

Knacc S

Mpy CNONB30BaHNN 3HAYEHMIA U,y (12) HEONPEAENEHHOCTL U3MEpeHUii ANMTEeNLHOCTY NpoBana Hanpshke-
HUS1 1 NepeHanpPsKeHUs paBHa CyMMapHoOi HeonpeaeneHHOCTU N3MepeHuiAi BpeMeHU Hadyana npoeana Hanps-
XEeHUs U nepeHanpsikeHnsl (NonosuHa nepuoda) i UsmepeHnin BpeMeHU OKOHUYaHUsl NpoBana HanpsixeHus n
nepeHanpskeHns (nonosuHa nepuoaa). Mpu ucnonb3osaHUM 3HadeHUA Uy, ) HeonpeaeneHHocTb usmepe-
HUA ONUTENBHOCTM NpoBana HanpsbkeHUs U NepeHanpshkeHUs paBHa CyMMapHoi HeonpeaeNeHHOCTU n3mepe-
HUA BpeMeHW Hayana npoBana HanpsbKeHWs U nepeHanpshkeHUs! (0AMH Nepuoa) U UaMepeHWid BpeMeHU OKOH-
YyaHusa NpoBana HanpshkeHWs 1 nepeHanpsbkeHus (0avH nepuom).

KnaccB

HeonpeaeneHHOCTb n3MepeHns AnuTenbLHOCTel ycTaHaBnuBaeT uarotosutens CU. Mszomosumerns CU yc-
maHasniueaem Memod pacyema HeorpedesleHHOCMU U3MepeHUU.

5.4.6 O6beanHeHMe pe3ynbTaToB U3MepeHUin

O6beanHeHUe pe3ynbLTaToOB U3MEPEHWIA ANA KPaTKOBPEMEHHbIX COBbITUIA He NPOBOAAT.

5.5 MNpepbIBaHUA HanpsXkeHUA

5.5.1 MeTopn usMepeHuin

N3mepeHUs HanpsbkeHWa Ans Kaxgoro Knacca npoBoAsT, Kak ycTaHoBneHo B 5.4.1.

5.5.2 OueHKa npepbiBaHUA HanpPsXeHUs!

Mpn obHapyXeHUN NpepbIBaHWIA HAMPSKEHWUSA CHATALOT, YTO:

- B 0AHOa3sHbIX CUCTEMaX 3/1eKTPOCHabXeHWs1 NpepbiBaHne HanpsKeHWst HaYMHaeTcs, korga 3HaveHue
U,»s NafaeT HKEe MOPOroBoro 3Ha4YeHWsl npepbiBaHUa HanpshkeHUs!, U 3akaHYuBaeTcs, korga sHaverune U,
paBHO NI HUXE MOPOroBOro 3HavYeHNs nNpepbiBaHus HanpshkeHua e 2 % Uy,

- B TpexdasHbIX cUCTeMax areKTPOCHabXeHNs npepbiBaHne HanpsikeHWs HaYnHaeTCsl, Koraa 3HavyeHue
U,,s BOBCEX KaHanNax nagaeT HXe MOpPOroBOro 3HauyeHUsi IpepbiBaHUA HanpsKeHWs, U 3akaH4nBaeTcs, koraa
3HayeHue U, paBHO UMK Bbille MOPOroBOro 3HaYeHWsl NpepbiBaHUsl HanpskeHus nntoc 2 % Uy, XoTs 6bl B
OfHOM KaHane u3 Tex, rae NpoBoasT U3MepeHns.

Moporosoe 3Ha4eHWe NpepbIBaHNS HANPSPKEHNS He AOKHO YCTaHaBNMBATLCS HUXKe 3HaYeHWs Heonpeae-
NEeHHOCTU U3MEePEeHUst OCTaTOYHOro HanNPsKeHUs e 2 % Uy,

lMpwv onpegeneHnn oNMTenNeHOCTU NpepbiBaHUs HanpsbkeHWs B TpexdasHbIX 3MEKTPUYECKUX CeTAX Havano
npepbIBaHNA HAaNPSXKEHNA MoXeT BbITb 3aUKCMPOBAHO B OAHOM KaHane, a OkoHYaHne — B gpyrom. OnuTens-
HOCTb NpepbIBaHNA HaNPsHKeHUs paBHa MHTepBasy BpeMeHW MexXdy HavyasioM U OKOHYaHeM npepbiBaHns Hanpsi-
XKEHUS.
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MpumeyaHns

1 MoporoBoe 3HaueHne MpepbIBaHUA HanpsXxeHUs MoXeT ObiTb, Hanpumep, YCTAHOBNEHO paBHbIM 5% Uy,
mnmn 10 % Ugp.

2 B [2] k npepbiBaHWAM OTHECEHbI YMEHbLIEHWUS HanpshkeHust meHee 1 % HOMMHANBLHOTO HaNPSKEHUA (CM. Tep-
MUH 161-08-20). OgHako CroXHO AOCTOBEPHO U3MEPATE HAMPSHKEHUS, 3HAYEHUSA KOTOPbIX MeHbwe 1 % HOMMHANBbHOIO
Hanpsixenus. MNoaTomy crnegyeTt ycTaHaBnuBaTth Gonee npuemMnemMoe NOPOroBOE 3HA4YEHWE MpPepbIBAHUA HAMPSDKEHUS.

3 MNpepbiBaHVe B OAHOM WM HECKONBKMX (hasax HanpsikeHWs1 B TPexdasHbiX CUCTEMAX INEKTPOCHabXeHus crne-
ayeT paccMaTpyBaTth Kak NpepbiBaHWe Nofaqn HanpsbkeHWs K 3NeKTpUYeckuM CeTsiM 0AHOGa3HOro Toka notpeburenei,
NOAKIMIOYEHHbIX K 3TOW CeTWU.

5.5.3 HeonpegeneHHOCTL U3MepPEHUNA U AMANA30OH U3MepPEeHUN

B oTHoLWeHWW HeonpeaeneHHOCTU USMEPEHWA ANUTENBHOCTY NPEePLIBaHUA HANpskeHUa cMm. 5.4.5.2.

5.5.4 O6BbeanHeHUe pe3ynbLTAaTOB U3MEPEHUA

O6begnHeHne pe3ynbTaToB U3MEPEHWIA ANs KpaTKOBpeMEeHHbIX COBLITWIA He NpoBOAAT.

5.6 NepexoaHble npouecchbl HANPSXKEHUA

CsegeHuns 06 OCHOBHbIX NapamMeTpax nepexogHbIX NPOLEeCCoB HaMNpshkeHUs! U Toka NpuBeaeHbl B NpUNoxe-
HuK A, pasgen A4,

5.7 HecummeTpus HanpsikeHUn

5.7.1 MeToa uamepeHui

Knacc A

HecvmmeTputo HanpsixeHW B TpexdasHoli cucteMme sHeprocHabXeHs oLeHNBaoT METOA0M CUMMETPUY-
HbIX COCTaBnsOLLKX. B ycnoBusix HeCMMMETpUM JOMOMHUTENBHO K HANPSKEHMIO NPSIMOA NocneaoBaTeslbHOCTU
U, B TpexdrasHo cucteme anekTpocHabkeHns: cyLLEecTBYeET, No KpaiHeil Mepe, ogHa U3 criefyloLmx cocTaBns-
OLWWX: HanpshkeHue obpaTHoit nocnegosatensHocTn U, WWAK HanpsikeHWe HyneBown NocrefoBaTesibHOCTH
UO.

M3mepeHnst OCHOBHOI COCTaBIsIlOLLE BXOOHOMO CUrHana MpoBOAAT Ha OCHOBHOM MHTEpBarie BpeMeHU
namepeHuii (10 nepnogoB Ans cuctem anekTpocHabxkeHuss yactoton 50 'y unu 12 nepuoaos — Ansi cuctem
yacToTo# 60 I'u).

[fpumevaHnuns

1 BnusiHne rapMOHUK SOIKHO ObiTb MUHMMM3MPOBAHO NMpUMEHEHMEM (DUnbTPa WNN  anroputMa  AUCKPETHOrO
npeobpasoBaHus Pypbe.

2 OueHka HECMMMETPUM TONBKO HA OCHOBE CpeaHeKBaApaTMYecKMX 3Ha4YeHUit ha3HbIX HANPSHKEHUN HE YYNTbI-
BaeT BIIUAHWA YIMOBbIX COBUIOB HA HECUMMETPUIO, YTO MOXET NPMBECTU K HeNpeackadyeMbiM pesynbTatam npu Hanu-
unm rapMoHuk. OueHka HECMMMETPUM Ha OCHOBE PacyeToOB HamnpshkeHU o6paTHO U HYNEeBoW NocneAoBaTenbHOCTH
obecneunBaeT 6onee TOYHbIE U NPUrOdHbIE ANSi HEMOCPEACTBEHHOIO NPUMEHEHUST Pe3ynbTaThl.

KoadhdprumeHT HecMMeTpUK HanpskeHUIA Mo obpaTHol nocnegoBaTensHOCTU Ky, %, onpeaensioT no gop-
Myne

K, = (U,/U,) 100. 4]

KoadhdpuumeHT HecMmeTpun HanpsikeHWiA no obpaTHol nocnegosaTenbHOCTU Ky, %, MOXET BbITb paccum-
TaH (Ujipng — OCHOBHasi cocTaBnsitoLLast HanpsbkeHUst Mexay chasamu i 1) no opmyne

y
1-J3-6p
K2 =

1y e 10

4 4 4
Uy2 tung + U3 fung + U314 funa

roe B = (2)

(U2 unt + U35 umer + Ut g
KoadbdrLMEHT HecMMMETPUW HAaNPSHKEHWI NO HyeBoI nocnegoBaTensHocTU Ky, %, onpeaenstoT no dop-

Myne

Ko = (Ug/U,) 100. 3)

MpumeyaHune— 3HaveHne KoshdUUMEHTA HECUMMETPUM HaMNPSIKEHUIA MO HYNEBOW NOCNeAoBaTENbHOCTU
no onpepeneHnio PaHo Hymio Npu U3mMepeHun mexaydasHbix HanpspkeHuii. OaHako HanpskeHusa  «dasa - HenTpanby
unm «ghasa - 3emns» MOryT codepXaTb HanpshkeHUs HyneBoW nocriefoBaTenbHOCTY.
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Knacc S

KoadhpnuneHT HecummeTpumn HanpsbkeHWn No obpaTHoi nocnegoBaTenNbHOCTU onpeaensitoT, Kak anst
knacca A. Onpegenexue koaduLeHTa HECUMMETPUW NO HYNEBON NocneaoBaTENbLHOCTU A0NYCKAaeTCs, HO He
aBnseTca 06a3aTenbHbIM.

KnaccB

ANropuTMbl 1 MeTOAbI, UCTIONb3YeMble ANA BbIMUCIIEHUS] HECUMMETPUM HaNPsKeHW, ycTaHaBnmBaeT
usrotosutens CU.
5.7.2 HeonpeaeneHHOCTL U3MEPEHUIA U AMaNa3oH U3MepeHUn

Knacc A

Mpu nsmepeHun TpexdgasHoro nepeMeHHoOro HanpsKeHWs, COOTBETCTBYIOLLETO «YCIOBUAM UCTIBITAHUA 1»
(cm. Tabnuuy 2), 3a ucknodeHeM TpeboBaHUi K 3HavYeHUsIM k0ahPULIMEHTOB HECUMMETPUM HaMPSDKEHWIA Mo
obpaTHON 1 HyNneBon NoCNeAoBaTeNbHOCTAM, KOTopble A0MKHbI ObITh B Npegenax ot 1 % U, go 5 % U, nHctpy-
MeHTaslbHas cocTaBnALLan HeonpeaeneHHoCTU usMepeHnii koadULMEHTOB HECUMMETPUM NO 0BPaTHOM U Hy-
NeBOI NOcNeaoBaTeNbHOCTAM He AomkHa npesblwaTtb + 0,15 %. Hanpumep, nokasaHua CU, noaknoyeHHo-
rok TpexdasHol cucteme HanpsbkeHuin ¢ koachUUMEeHTOM HeCUMMETPUM Mo oBpaTHOW nocneaoBaTeNlbHOCTU
1,0 %, ponxHbI 6bIT B Npeaenax ot 0,85 % o 1,15 % (cM. pucyHok 5).

[LonycTuMble 3HaueHns HeiicTBUTENBHOE 3HAYEHNE
pesyneTara UaMepeHui M3MepsieMOIN BENUYKHbI
0,85 % 1,15 %

0% 1‘% 2% 3%

PucyHok 5 — MNpumep HeonpeaeneHHOCTM M3MepPeHin HeCUMMETPUN
HanpsiKeHun

Knacc S

TpeboBaHya k HeonpeaeneHHoCTU yCTaHaBNMBaloT Tak ke, kak Ans knacca A. VIHcTpyMeHTanbHasa cocTas-
nsoLas HeonpeaeneHHoOCTU 3aMepeHuid KoadpPULIMEHTOB HECUMMETPUK Mo 0BpaTHON 1 HyneBo (MpK n3mepe-
HWK) NocneaoBaTeNbHOCTAM He AoMkHa npesblwaTtb + 0,3 %.

KnaccB

TpeboBaHusa K HeornpeAeneHHOCTM yCTaHaBNNBaKT Tak e, kak 4ns knacca A. IHCTpyMeHTansHas cocTaB-
nsioLLas HeornpeaeneHHOCT nsMepeHnii KoapULIMEHTOB HECUMMETPUM (NPY U3MEPeHW) He JorkHa NpeBbl-
watb = 0,3 %.

5.7.3 OueHKa pe3ynbTaTOB U3MepeHUn

TpeboBaHWA He ycTaHaBIMBALOT.

MpwnmeyaHune— HeonpeaeneHHOCTs M3MEPEHUIA, BHOCMMAs M3MePUTENBHBIMU TpaHcdhopmaTopamm (Mpu ux
HaMU4MK), MOXET OKasaTb CYLLECTBEHHOE BMUSIHWE MPU pacHeTax HECUMMETPUM HanpPsKEHW.

5.7.4 O6beanHeHWe pe3ynbTaToB U3MepPeHUi

O6beanHeHe pe3ynbTaToB U3MepeHUiA MPOBOASAT B COOTBETCTBUM C4.4 N 4.5.

5.8 MapMOHUKMN HanpsixKeHUA

5.8.1 MeToa usmepeHui

Knacc A

MamepeHusi rapMoHWK HanpsbkeHMss Mo knaccy A npoBogsaAT B COOTBETCTBUM C TpeGoBaHWSIMU
FTOCTP 51317.4.7, knacc |, Ha oCHOBHbIX MHTepBanax spemeru (10/12 neprnogos) 6e3 nponyckos Mexay UHTep-
Banamu. B kauecTse pe3ynbTaToB N3MepeHnin Ha OCHOBHBIX MHTEpBanax BpEMEeHN A0MKHbI ObITb NPUMEHEHbI
rapmoHudeckve noarpynnbl Ugg , no FOCT P 51317.4.7.
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MpumevaHus

1 B HekoTopbix cnydasix moryT ObiTb 6Gonee npeanoytuTenbHbl Apyrue MeTofbl, Hanpumep, nNpUMeHeHve
aHarnoroBbIX CPeACTB UBMEPEHU U YaCcTOTHOrO NpeobpasoBaHus curHarnos (cm. [6]).

2 CeeaeHunsi 06 n3MepeHusix rapMoHNK Toka NpuBeAeHbl B NnpunoxeHun A, nogpasgen A.6.

MpoBoasT namepeHnst rapMoHUK HanpsbkeHUs He MmeHee 50-ro nopsiaka.
Mpu HeobxogmMmocTy pacHeToB koadnLMeHTOB nckaxkeHuii (cMm. FTOCT P 51317.4.7) onpedensitoT cymmap-
HbI KoadpdmupmeHT rapmoHudeckux noarpynn THDS, no FOCT P 51317.4.7, nodpasdesn .3.3.

Knacc S

MamepeHust rapMoOHWK HamnpsbkeHWst no knaccy S nNpoBOASiT B COOTBETCTBUMM C TpeboBaHusiMy
FOCT P 51317.4.7, knacc ll, Ha ocHOBHbIX MHTepBanax BpemeHu (10/12 nepuogos). Mponycku MHTepBanos 4o-
nyckaTcs (cM. 4.5 HacTosiwero ctaHgapTa). B kavecTBe pe3ynbTaToB U3MEPEHU Ha OCHOBHBIX MHTepBanax
BpemeHw narotosuTesns CU AomkeH yCTaHOBUTL NPUMEHEHUE rapMOHUYECKUX rpynn Ug ;, W rapMOHUYECcKX
noarpynn Usg ,no FOCT P 51317.4.7.

MpoBOAAT M3MeEPEHUS rapMOHWK HanpsbkeHns He MeHee 40-ro nopsiaka.

Mpumeua Hue—B [7]ulOCT 13109, pernameHTupylOWmMX HOpMbl K3, ycTaHOBNEHO u3MepeHue rapMoHMK
HanpsbkeHusa 0o 40-ro nopsigka.

Mpy HeobxogumocTy pacyeToB kK03PULMEHTOB UcKaxkeHWI (cM. [TOCT P 51317.4.7) onpegenstoT cym-
MapHbI KOSMULMEHT rapMoHudeckux rpynn THDGy, ecniv NpoBOAsAT USMepeHns rapMoHudeckux rpynn Ug p,
N CyMMapHbIA KoabdULMEHT rapMoHudeckux noarpynn THDSy, ecnu NpoBOoAAT M3MEPEHUsI rapMOHUYECKUX
noarpynn Ugg , (cM. FOCT P 51317.4.7, nodpazdesn 3.3).

Knacc B

MeToa namepeHuin rapMOHUK HanpshxeHns ycTaHaenueaeT usrotosutens CU.
5.8.2 HeonpeaeneHHOCTb U3MePEHUA U AMANa30H U3MepeHUn

Knacc A

MakcumanbHas HeonpeaeneHHOCTb U3MepeHuin gomkHa ObiTe B cootBeTcTBUU ¢ [TOCT P 51317.4.7,
knacc |. AnanasoH namepeHuii gomkeH 6biTb 0T 10 % Ao 200 % 3HaYeHUs1 ypOBHS 3MeKTpOMarHUTHOM COBMeCTU-
MOCTU 06CcTaHoBKM kKnacca 3 no fOCT P 51317.2.4.

Knacc S

MakcumanbHas HeonpegeneHHOCTe M3MEePEHUA OMKHa B ABa pa3a MNpeBblllaTb YCTAHOBMIEHHYH B
FTOCTP51317.4.7, xnacc |l. [prMmeHeHne HU3Ko4YacTOTHOro hunbTpa, UCKMoYaoLLLEro NapasuTHOE HanoXeHne
CMEKTPOB, C LUMPUHONM NOMOCHI MPOoMycKkaHWs Ha ypoBHe 3 Ab, paBHON LUMPUHE MONOCHI YacTOT U3MEPEHUN, 1
ocnabneHveM BHe nonochkl nponyckanus 6onee 50 Ab, kak yctaHoBneHo B FOCT P 51317.4.7, nodpasden 5.3,
He siBnsAeTcs obazatensHeIM. TpeboBaHme K A0MYCTUMOMY OTKITOHEHUO AMTENIbHOCTY MHTEpBana BpeMeH! Mexay
Hauanom NepBoro oTcyeTa AUCKPETU3INPOBAHHOIO cUrHana u Havanom M+ 1 otcyeta (M —4mcno oTcHeToB) He
6onee 0,03 %, kak yctaHoBneHo BOCT P 51317.4.7, nodnyHkm 4.4.1, He aBnsieTcs 0653aTenbHbIM.

TpeboBaHme K MaKCUMarbHOW HeonpeaeneHHOCTN U3MEPEHNA A0JTKHO BbIThb BEIMOMHEHO B 061aCTW 3Have-
HWIA BAUSIIOLLIMX BEVYKH, YCTaHOBNEHHOW B 6.1 AnanasoH nsmepeHunin gomkeH 6bits oT 10 % go 100 % 3Hauve-
HWS1 YPOBHSI 3NEKTPOMarHMTHOM COBMeCTUMOCTY obcTaHoBKU knacca 3 nofOCT P 51317.2.4.

KnaccB

HeonpeaeneHHoOCTb M3MepeHUiA 1 AnanasoH U3MepeHuin yctaHasnueaeT usrotosutens CU. Mszomosu-
mersb CU ycmaHasnusaem memoo0 pacdema HeornpedesieHHOCMU uaMmepeHud.

5.8.3 OueHkKa pe3ynbTaToB U3MepeHUn

TpeboBaHWs B HACTOSLLEM CTaHAapTe He YCTaHOBMEHbI.

5.8.4 O6beauHeHue pe3ynbTaToB U3MEPEHUN

O6beanHeHve pesynsTaToB U3MepeHUiA NPOBOANAT B cOOTBETCTBUM €4.4 4.5,

5.9 UHTeprapMoHUMKM HanpsixxeHUs

5.9.1 MeToa usmepeHui

Knacc A

M3mepeHnst MHTEPrapMOoHUK HanpsbkeHWs1 MPoBOASIT B COOTBETCTBUU ¢ TpebosaHuamu TOCT P51317.4.7,
knacc |, Ha oCHOBHbIX MHTepBanax Bpemenu (10/12 nepuogos) 6e3 nponyckos Mexay MHTepeanamun. B kavecTtse

pe3ynbTaToB U3MEPEHUA Ha OCHOBHbLIX MHTepBanax BpeMeHU AoKHbI BbiTe MPYMeHeHbl MHTeprapMoHUYecKkme
LeHTpupoBaHHble noarpynnel U, ,no FTOCT P 51317.4.7.

21



roCT P 51317.4.30 — 2008

MpumeyaHune—CBeaeHuss 06 U3MEpPEeHWM WHTEPrapMOHMK TOKa NPUBEAEHbl B MPUNOXeHWn A, pas-
aen A.6.

MpoBoasaT namepeHUst UHTEPrapMoHUK He MeHee 50-ro nopsigka.
KnaccbiSuB

MeToa vamepeHuid yctaHaenmeaeT usrotosutens CU.
5.9.2 HeonpegeneHHOCTL U3MePEHUIA U AMaNa3oH U3MepeHUN

Knacc A

MakcumanbHasi HeonpeaeneHHOCTb U3MepeHuin aomkHa 6biTb B cooTBeTcTBUM ¢ TOCT P 51317.4.7,
knacc |. AnanasoH nameperuin gomkeH 6biTe 0T 10 % A0 200 % 3Ha4eHUs YPOBHSA aNeKTPOMarHUTHON CoBMeC-
TUmocTn obcTtaHoBkM knacca3 no FOCTP 51317.2.4.

Knaccbi SuB

HeonpegeneHHOCTL U3MepeHWii U AnanasoH M3MepeHuid ycTaHaBnuBaeT usrotosutens CU. M3zomosumens
CU ycmaHaenusaem memoo0 pacyema HeornpedeneHHoOCMU usMepeHud.

5.9.3 OueHKa pe3ynbLTaToB U3MEePeHUN

TpeboBaHus B HacTosILLLEM CTaHAAPTE He YCTaHOBIEHbI.

5.9.4 O6beguHeHne pe3ynbTaTtoB U3MepeHUn

O6beanHeHne pesynbTaToB U3MepeHWi NPoBOAST B cooTBETCTBUM C4.4 1 4.5,

5.10 HanpsixkeHWUA cUrHanoB B 3NeKTPUYECKUX CeTAX

5.10.1 MeToa namepeHui

Knacc A

MeToa v3MepeHWid, YCTaHOBMEHHbIA B HAcTosWeM cTaHAaapTe, NPUMEHSIIOT ANl CUrHasnoB 4acToTon
Hwke 3 klu. Ons curHanos yactoto oT 3kly 0o 30 My npuMeHSAI0T MeToa WU3MEPEeHW, YCTaHOBNEeH-
Helh B FTOCT P 51317.3.8.

MeToa u3aMepeHWii B COOTBETCTBUY C HACTOSLLUM CTaHAAPTOM NPUMEHSIIOT ANS onpeaeneHns YpoBHEN
HanpskeHUst UHPOPMaLMOHHLIX CUTHaNOB MpYU W3BECTHOW HecyLL el YacToTe.

MpumeyaHune— Lenbio gaHHoro metogda sIBNSETCA M3MEPEHNE MaKCMMAanNbHOTO YPOBHSI HAMNpSHKEHUs!
CUrHanoB, HO He BbisiBieHWe NPoGrieM, CBSA3aHHbIX C nepegaqeli cCUrHanoB No 3MNEKTPUHECKUM CETAM.

M3amepeHre HanpspkeHUsi CUrHanoB, nepegaBaeMblX MO 371eKTPUYECKUM CETAM, AOMKHO OCHOBLIBATLCA:

- Ha 3MepeHUn cpeaHeKBaapaTUYecKoro 3HaueH s HanpsKeHUst Ha COOTBETCTBYHOLLEN YacToTe uHTeprap-
MOHWKW, NPOBEAEHHOM Ha OCHOBHOM WHTepBane BpemeHu (10/12 nepnogos), Moo

- Ha onpeaeneHun cpeaHeKkBaapaTUYEcKoro 3Ha4YeHUs pesynbTaToB UBMEpPEHWUA Ha OCHOBHOM MHTepBare
BPEeMEeHU YeTblipex cpefHeKBagpaTUYECKUX 3HaUYEHUA MHTEPrapMOHNYECKUX HanpskeHWn Ha Bnkaidlumx vac-
ToTax. Hanpumep, nHdopmaLMoHHbIA curHan YactoToi 316,67 My B cucTeme anekTpocHabxeHus 50 'L, gomkeH
6bITb @aNMPOKCUMUPOBaH CpedHeKBadpaTUYeckUM 3HaYeHNeM WHTEePrapMOHUYECKUX HAaNPSHKEHUA Ha YacToTax
310, 315, 320 1 325 'y, n3MepEHHBLIX Ha OCHOBHOM MHTepBane BpeMmeHn 10 nepnoaos.

MepBbI MeTOA M3MePEHUI NpeanoYTUTENeH, eCIN U3BECTHOE 3HAaYEeHNe YacToTbl CUrHana siBnseTcsl Kpat-
HbIM 3Ha4eHM1I0,06paTHOMY OCHOBHOMY VHTEpBasy U3mMepeHnsi.BTopoit MeToa nsmMepeHuid npeanouTUTeneH, ecrm
YyacTtoTa curHana He sBNSeTCS KPaTHOM 3HayYeHWo, 06paTHOMY OCHOBHOMY MHTEPBANY U3MepeHUsI.

Mpy npoBegeHWN u3MepeHWid cnedyeT BblbpaTb NOPOroBoe 3HaYeHUe HanpsiKeHWs CUrHanoB Bbllle
0,3 % Uy, a Takke ANUTeNbHOCTL BpeMeHu 3anncu He 6onee 120 c.

Havano nepeaayn MHMOPMaLMOHHLIX CUrHaN0B 06HapPYK1BAOT, Koraa U3MepeHHoe 3HauYeHne NHTeprap-
MOHWK HanpspKeHUs MPEeBbICUT MOPOroBOe 3HAYEHUe HanpPs)KeHWs cMrHanoB. MaMepeHHble 3HauYeHUs perncTpu-
PYIOT B TEYEHWE Neproaa BpeMeHu, onpegeneHHoro nofb3osarenem, Ans Toro, Ytobbl NONy4UTs MakcMMmansHoe
3HaueHe HanpshkeHUs CUrHarnoB.

Knaccbl SuB

MeToa namepeHuii yctaHasnveaet usrotoeutens CU.
5.10.2 HeonpegeneHHOCTb U3MEpPEHUIT U ANANa3oH U3MepeHUin

Onsaknacca A

Aunana3oH namepeHuid gomkeH 6biTe oT 0 % Uy, oo He meree 15 % U,
[ns HanpskeHWn nHbopMaLoHHbIX curHarnos B npeaenax 3 % — 15 % U, HeonpegeneHHoCTb n3Mepe-
HWA He AomkHa npesbiwaTth + 5 % U3MepeHHoro 3HaueHust. [ns HanpsbkeHnin MHAPOPMaLMOHHbIX CUTHAMNOB B
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npegenax 1 %— 3 % U, HeonpeaeneHHOCTb M3MepeHuin He AomkHa npesbiwate 0,15 % Ug,. Ona Hanpsxe-
HWI HOPMaLMOHHbIX curHanos MeHee 1 % Uy, TpebosaHna kK HeonpeaeneHHOCTU U3MePEHUI B HacToALLEM
cTaHgapTe He yCTaHOBIEHbI.

Knaccei SuB

TpeboBaHWs K HeonpeaeneHHOCTU U3MEePEeHUA U AManasoH U3MepeHW ycTaHaBnMBaeT uarotoeutesls CUA.
Uzeomosumens CU ycmaHaesnueaem Memod pacdema HeonpedenieHHocmu usmepeHud.

5.10.3 OueHka pe3ynbTaTOB MU3IMEPEHUN

TpeboBaHusa B HAacTOsILLIEM CTaHAapTe He YCTaHOBMEHbI.

5.10.4 O6beanHeHWe pe3ynbTaToB U3MepeHUun

O6beanHeHne pe3ynbTaToB U3MEPEHWIA He NPOBOAAT.

5.11 BbicTpble U3MeHEeHUs HanpsHKeHUnA

CBepneHusi 06 OCHOBHBIX MapameTpax ObICTPbIX U3MEHEHWIA HAaNPSKEHNA NPUBEAEHbI B NPUNOXEHUU A,
nogpasgen A.5. Kpome toro, B FOCTP 51317.3.3u FOCT P 51317.3.11 npveeaeHbl cBeAeHNS, KacatoLmecs
HarpysoKk B HW3KOBOMbTHLIX pacnpeaenuTenbHbIX 3NEKTPUYECKUX CeTsX, Bbi3blBaOLLMX OLICTPLIE U3MEeHeHUs
HanPsHKeHUs.

5.12 UamepeHUn oTpULIATENLHOIO U NONOXUTENbLHOrO OTKNOHEeHUA HanpPsiXKeHUs

5.12.1 MeToa uamepeHui

Knacc A

[ns onpefeneHna oTpULATENILHOTO U NONOXUTESNBHOTO OTKNOHEHUA Hanpsaxenust, % Uy, namepsioT cpeg-
HekBagpaTuyeckne 3HavyeHus HanpskeHUA U,,s oooms HA OCHOBHBIX WHTepBanax spemeHn (10/12nepuoaos).

3Ha4YEHNS MOHWKEHHOTO HANPSKEHNA Uppe ey i M NOBLIWEHHOTO HaNpskeHust Uy oyer i B M OCHOB-
HOM WHTepBane BpeMeHn onpeaensiioT ¢ UCNonNb3oBaHneM BeipaxeHuin (4.A), (4.B), (5.A), (5.B).

Ans onpegenerysa 3Ha4eHNs1 MOHWKEHHOTO HaNPSHKEHNA B /-M OCHOBHOM UHTepBarne BpeMeHn Uy, nder i
NPUMEeHSIIOT cneaytoLlee NpaBuno:

- ecnu Urms-200 ms, i > Udinr TO Unns-under,i = Udin: (4A)
- ecnu Urms-200 ms, i < Udin: TO Unns-under, i= Urms-200 ms, i» (4B)
rge Urms—200 ms,i — PE€3ynbTaTt U3MepeHna HanpsxeHua B i-M OCHOBHOM nHTEepBane BpeMeHu.

Ans onpeaeneHns NoBbILIEHHOro HANPSKEHNSA B i-M OCHOBHOM UHTepBarne BpeMeHU U, ¢ over i MPUMEHSIIOT
cregytoLLee npasuno:

- ecnim Urms-200 ms, | < Udinr TO Urms-over, i= Udin: (5A)
- ecnm Unns-ZOO ms, i 2 Udin: TO Urms-over, i = Ums-200 ms, i (SB)

MpumeuyaHune — B oaHOMA3HbIX CUCTEMAX SMEKTPOCHABKEHNS] BO3MOXKHO €AMHCTBEHHOE 3HAUYEHNE OLIeHKM
OTKMOHEHWUS HaNPSBKEHUS MPU  KaXZOM /-M MHTepBane BPEMEHW U3MepeHui. B TpexdasHbix TPexnpoBoaHbIX
CUCTEMAX 3I1eKTPOCHAGKEHNSI BOBMOXKHbBI TPU 3HAYEHUS! Arsl KQXZOro MHTEpBana BPEMEHM, B TpexdasHbiX HeTbipex-
NPOBOAHbIX CUCTEMAX — LUECTb 3HAYEHWIA.

KnacceiSuB

TpeboBaHWA B HACTOSALLEM CTaHAapTe He YCTaHOBMEHbI.

5.12.2 HeonpeaeneHHOCTb U3MEePEHUA U AMaNa3oH U3MepeHUn
B cootBeTCTBUN € 5.2.2.

5.12.3 O6'beguHeHne pe3ynbTaToB M3MepeHUin

Knacc A

O6beanHeHe pesynsLTaToB M3MEPEHUA MPOBOAAT B COOTBRETCTBUM C4.4 N 4.5,
3HauveHve oTpULaTeNbHOro OTKINOHEHUS HanpskeHNs Ha 0bbeuHeHHOM UHTepBane BpeMenn U, qe, %
Ui, ONpegenstoT no popmyne

=

Usndr = o 100, ®)

L)
Z1Urms— under,i
Uain -

rge n — 4ucno OCHOBHbIX UHTEPBaNoB BpeMeHU B 06beAUHEHHOM UHTepBane.
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3HaueHwe NoNoXUTENbHOMO OTKIOHEHUS HAaNPSXKeHUA Ha 0BbeanHeHHOM nHTepBane BpemeHn Uy ., %
Uy, onpegensitoT no hopmyne

)

Uover =

M pumedaHne— OoTpuuaTenbHOE U NONOXNTENbHOE OTKIMOHEHUA HanpsXXeHus ABNATCH NMONOXUTENbHbIMU
BENMUYnHamMmun.

Knaccbl SnB

TpeboBaHWsA B HAcToOsILLEM cTaHAapTe He YCTaHOBMEHbI.

5.13 YcmaHoesueweecss omknoHeHUe HanpsiXXeHUss 8 cucmemax 3nekmpocHabxeHust yacmomodll
50Ty

5.13.1 Memod usmepeHruli

KnaccolAu S

lposodsm usmepeHue cpedHeksadpamuyecKo2o 3Ha4eHUs HanpsiKeHUs1 OCHOBHOI Yacmombl 8 COOM-
semcmeuu ¢ FOCT 13109, npunoxexue b, nodpasden b.1.1, npu 0CHOSHOM UHMEpP8arsie 8peMeHU UsMepeHull
10 nepuodos.

KnaccB

lMposodsm usmepeHue cpedHeKksadpPamuU4YeCcKo20 3Ha4YeHUS HanpsKeHUs1 OCHOBHOU Yacmombl Npu UH-
mepearne 8peMeHU U3MepPeHUsi, ycmaHasusaemom uszomosumenem CH.

5.13.2 HeonpedenenHocmb usmepeHull u Ouana3oH usmepeHuli

Knacc A

HeonpedeneHHocmb usaMmepeHUl cpedHeksadpamuyecKo20 3Ha4YeHUs1 HanpsiKeHUsI OCHO8HOU Yacmomb|
8 obrracmu 3HaqeHUl 8USHOUWUX 8e/TUYUH U IPU 8bINOMTHEHUU mpebosaHutl, ycmaHo8/eHHbIX 8 6.1, He JomKHa
npesbitiamb £0,2 % Uy,

Knacc S

HeonpedeneHHocmb usMmepeHuli cpedHekeadpamuyecKo20 3HaYeHUs HanpsKeHUs OCHO8HOU Yacmombl
8 obnacmu 3Ha4YeHUl 8nusoWUX 86/1UYUH U rpu 8binosiHeHuu mpebogaHull, ycmaHogneHHbix 8 6.1, He
GomkHa npesbitiamb £0,6 % Uy,

Knacc B xapakmepucmuk npoyecca usMmepeHusi

TpebosaHusi 8 HacmosiweM cmaHdapme He yCmaHO8ITeHbI.

5.13.3 O6eduHeHuUe pe3ynbLmamoes usMepeHull

KnaccelAu S

Ucnone3yiom anzopumm obbeduHeHUsI pe3ysibmamos usmepeHul no 4.5.

Knacc B

3HaueHue ycmaHo8U8WIE20CH OMKITOHEHUS HanpsixeHus sbiducnsirom 8 coomeememsuu ¢ FTOCT 13109,
npunoxeHue b, nynkm b5.1.3.

6 O6nacTb 3Ha4YeHM BNUAKLWMX BENUYMH U NOATBEpPXAeHue
BbINONMHEHUA TPeGOBaHUI NPU HEU3MEHSAIOLWMUXCA CUrHanax

6.1 O6nacTb 3Ha4YeHUI BNUAIOLWNX BENMUYUH

BosgeicTBME BOSMYLLEHUA (BMUSIOLLUX BENTUYMH) HA BXOOHOW 3MEKTPUYECKUA CUrHam MOXeT okasaTb
HeGnaronpuUATHOe BNUsIHWE MpPU N3MepeHnn KoHKpeTHoro nokasatens K3. Hanpumep, Ha pesynbTaTbl Uamepe-
HUIA HECUMMETPUN HaMPSHKEHNA MOTYT HEGAaronNpUATHO BO3AEACTBOBaTbL FaPMOHUYECKME NCKAXKEHNST BXOAHOTO
curHana.

HeonpeaeneHHOCTL U3MepeHuii nokasatens KO gomkHa HaxoauTbes B Npeaenax, ycTaHOBMEHHbIX B pas-
aene 5, ecnun 3HaveHuUs1 Bcex Apyrux nokasatenen KO HaxogaTcs B npegenax M3MeHeHWR BUSIIOLLMX BENUYNH,
yCTaHOBMEHHbIX B Tabnuue 1.
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Mokasatenb K3 Moppaspen
(namepsiemasn HacToALEero Knacc O6nacTb 3Ha4Y€HWI BAUAIOLLEA BENUYUHBI
BENu4YuHa) craHpapra
YacroTa 5.1 A 42,5 —57,5/51 — 69 'y,
S 42,5 —57,5/51 — 69 'y,
B 42,5 — 57,5/51 — 69"y
3HaueHne 5.2 A 10 % — 200 % Uy,
HanpskeHus S 10 % — 150 % Ugy,
B 10 % — 150 % Uy,
KpaTtkoBpe- 53 A 0—20
MeHHasl 103a S 0—10
thnukepa
B He npumensiior
lMpoeans n 54 A He npumensioT
BbLIOpOCHI
HANPXEHNS S He npumensiior
B He npumensiior
MpepbiBaHus 5.5 A He npumeHsior
HanpskeHwust S He npumeHsior
B He npumensiior
HecummeTtpus 57 A KoadhuumeHT HECUMMETPUKM HaMpPsDKEHUA
HanpsHKeHUn no obpatHoii nocnegoBatensHoctn 0 % —10 %.
KoadhdurumeHT HecMMMeTpumn HanpskeHUn
no HynesoW nocnegosatenbHoctn 0 % — 10 %
] KoadbdbrumeHT HecCumMMeTprun HanpskeHUN
no o6partHon nocnegosatensHoc™ 0% — 10 %
B YcraHaenueaeTca usrotoentenem CU
TapMOHMKM 5.8 A YABOEHHbIE 3HAYEHUs], YCTAHOBMEHHbIE
HanpspKeHust BOCT P 51317.2.4 gnsa knacca 3 3NeKTpoOMarHUTHON
06CTaHOBKM (B 4aCTW HaNPSHKEHUA rapMOHNYECKUX
COCTaBNsAWUNX U KOIDDULMEHTA UCKAKEHUA
CUHYCOMAANbHOCTW KPUBOW HaNPsHKeHWs)
S YOBOEHHbIE 3HAYEHUS], YCTaHOBMNEHHbIE
B TOCT P 51317.2.4 pnsi knacca 3 3neKTpOMarHuTHOM
06CTaHOBKM (B YacTU HaNpsiKeHWU rapMOHUYECKNX
COCTaBMAWMX U KoapdUuneHTa NCKaxKeHs
CMHYCOMAANBHOCTW KPUBOW HanpsbKeHWs)
B YABOEHHbIE 3Ha4YeHWsl, YCTaHOBMEHHbIE B
TOCT P 51317.2.4 pgns knacca 3 aneKkTpoMarHuTHOM
o6cTaHoBKM (B YaCTU HanpsikeHWn rapMOHUYECKUX
COCTaBMAWMX U KoabdUuMeHTa NCKkakeHs
CMHYCOWAANBHOCTY KPUBOW HanpsbkeHWs)
MHTeprapMOHVIKVI 5.9 A y,D,BoeHHbIe 3Ha4YeHusl, yCTaHOBNEHHbIE
HanpspKeHust B/ OCTP 51317.2.4 pnaknacca 3
3NEeKTPOMarHMTHOM 06CTaHOBKM
S YOBOEHHbIe 3HaYeHWs, YCTaHOBMNEHHbIE
B/ OCT P 51317.2.4 pnsa knacca 3
3NEeKTPOMarHMTHOM 06CTaHoBKM
B YOBOEHHbIe 3HaYeHWs, YCTaHOBMNEHHbIE

B/ OCT P 51317.2.4 pnsa knacca 3
3NEeKTPOMarHMTHOM 06CTaHOBKM
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OkoryaHue mabnuubi 1

Mokasatens K3 Monpasnen
(namepsiemasn HacTosALwero Knacc O6nacTb 3HAYEHWUI BNUAIOLLEN BENUYUHBI
BENIMYnHa) craHpapTta
WHdbopmaunoH- 5.10 A 0% —15 % Ugp
Hble curHansl B
. S 0% — 15 % Uy,
3MeKTpUYecKon
cetu B 0% — 15 % Ugp,
OTpuuaTenbHbie/ 5.12 A He npumensior
NonoXuTenbHble S He onaoT
OTKIOHEHMS npumeHs
HanpsixxeHus B He npumensior
MukpocekyHOHbIe A MukoBoe 3HaveHne 6 kB
UMIYTbCHbIE -
[OMEXU & Coom- — S Het tpebosannii
semcmsuu c B Het tpeGoeannii
FOCT P 51317.4.5
(cm. Tarke [8])
Ha+ocekyHOHbIe A Mukoeoe 3HaqeHne 4 kB
UMIYTbCHbIE H 6 =
roMexy 8 — S eT TpeboBaHui
coomaemecmeuu ¢ B HeT Tpe6oBaHuit
FOCTP 51317.4.4
[MpumedaHwne— lpu yctaHoBneHun Tpeboannin k CU no obecneqenunio 6esonactoctn, SMC u yctoium-
BOCTW K KTMMaTW4eCKUM BO3OENCTBUAM yunTbiBaloT Tpebosanua [1].

OTKkNoHeHNs peaynbTaToB U3MepeHwin nokasaTenen KO npu sosgeictsun Ha CU curHanos B obnactu
3HaYEHU BRUSIIOLLMX BETMYUH AOMKHBI BbITh B Npeaenax MakcuMansHoW HeonpeaeneHHoCTU naMepeHuit. MNos-
pexaeHust CU npun 3TOM A0SMKHbI OTCYTCTBOBAT.

Ecnv napameTpbl M3MepsieMbIX CUrHANOB NMPEBLILLAOT gnanasoH namepeHun CU, To npu naMmeHeHUsx na-
pameTpoB A0 NpeaenbHbIX 3HaYeHW 06racT BNUSIIOWUX BENWYUH BKITIOUUTENLHO Ha MoHuTope CU gomkHo
BbITb yKkazaHo cocTosAHUe neperpysku. laHHoe TpeboBaHWe He MPUMEHSIIOT MpU BO3AEUCTBUM NEpexXoaHbIX Npo-
LieCCOB HanpsiKeHust.

BozgelictBue Ha CY MUKPOCEKYHOHBIX UMITYIIbCHbIX ITOMEX 60/bLol a3Hep2uU U HAHOCEKYHOHbLIX UMITYJTbC-
HbIX ToMeX He A0IMKHO oKasblBaTb BIUSIHUS Ha pesyrnbTaTbl U3MepeHuii nocne okoHYaHua nomex. MNpu noateepx-
AeHnn TpeboBaHuii K HeonpeaeneHHOCTU U3MEePEHUIA NepexoaHble NPOLLECCHl HAaNPSPKEHUS MOAAI0T Ha U3MepU-
TenbHble 3axumbl CU, a He Ha 3aXKMMbl 3N1eKTPONUTaHUs.

6.2 MNoarBepxaeHWe BbINONHeHUs1 Tpe6oBaHUA NPU HEU3MEHSAIOLMXCA CUrHanax

Mpun npoegeHuUn ncnbitaHnid CU, ykasaHHbIX B HaCTOALWEM pasaene, A0MKHO BbITh NOATBEPKAEHO, YTO
pesynbTaTbl M3MEpeHUIn HEU3MEHSIIOLLIMXCA CUrHaoB B 06NacTU 3HaYeHUIA BNUSIIOLLMX BENIUYUH COOTBETCTBYIOT
TpeboBaHuAM K HeonpeaeneHHOCTU uamepeHuid. MNposeaeHUe 3TUX UCTIbITaHW HeoBX0AUMO, HO HeOCTaTOUHO
AN noATBepXAeHWs COOTBETCTBUsSI TpeboBaHUAM HacTosALero ctaHgapTa. Utobbl ybeamTbes, 4To MeToabl M3me-
peHui, ycTaHOBMEHHbIE B pasgene 5, npasunbHo peannaoBaHbl B KOHCTpyKLun CU, cnegyeT npooantb Aonorn-
HUTENbHbIE UCTIbITAHMS U/UNA MPOBEPKN.

Mpumeyanune— PekomeHgauum no AaHHOMY BOMPOCY NpuBeAeHbl B npurnoxeHun B.
KnaccbiAu S

Onsa Toro, 4Tobbl noATBepANTD, YTO pabota CU Npu HEM3MEHALWMNXCA N3MepsieMbIX CUrHanax ocyLecTB-
nseTcs NpaBuIbHO, MPOBOAAT UCTLITAHWS, KaK yKasaHo HUXe.

M pumevyaHune — [aHHble ncnblITaHus NPOBOAAT KaK TUNOBLIE.

MposepsitoT HeonpeaeneHHOCTb U3MEPEHUA KaAon U3MepAemoil BenuyuHbI criefytowum o6pasom
(cMm. Tabnuuy 2):

- BbIBrpaloT u3mepsiemyto BENUUMHY (Hanpyumep, cpegHekBagpaTuyYecKoe sHauyeHne HanpsbkeHus);

- rioaaep>kvMBas BO BpeMsl UCMbITAHUSA 3HAYEHUSI BCEX BAUAIOLWMNX BEMYUH, KpOME NPOBEPsieMON, B COOT-
BETCTBWU C yKaszaHHbIMM B Tabnuue 2, rpagpa «YCnosusi UCMbITaHWA 1», NOATBEPXKAAIOT, UTO HeonpeaeneHHoCTb
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n3mMepeHWin BolbpaHHol BeNMYMHLI COOTBETCTBYET Knaccy A B NATW paBHOMEPHO pacnpefeneHHbIX Toukax Ava-
nasoHa U3MEePEeHWU, BKIoYas BEPXHEE U HMKHEee 3HaYeHWs;

- NOBTOPAIOT OrfepaLn UCTILITaHWIA, NOAAePXKMBaS 3HAUEHWSA BCEX BIUSIOLLMX BENUYMH, KpoMe nposepsie-
MOW, B COOTBETCTBMU C yKazaHHbIMK B Tabnuue 2, rpacga «YCrnoBust UCNbITaHWA 2;

- NOBTOPAIOT onepaLyn UcnbITaHUA, NoAAEPXKUBasA 3HaUEHUA BCEX BAUSIHOWMX BENTNUWH, KpOMe nposepsie-
MOW, B COOTBETCTBUM C yKasaHHbIMW B Tabnuue 2, rpada «YCnosusa UcnbiTaHUn 3».

JononHnTensHo K ycnosusiM UCnbiTaHUA, NpuBeAeHHbIM B Tabnuue 2, MoryT 6biTb NpUMEHeHbI Apyrue yc-
noBuA UcnuiTaHni. Mpy 3ToM 3HauYeHUs], BIBpaHHbIE ANA KaXaow BAUAOLWER BENUUMHbI, AOMKHbI HAX0AUTLCA
B 06N1aCTN 3HAYEHUI, YCTAHOBNEHHOWN ANsl 9TOW BAUAIOLLENA BENUYUHDI.

MpumevaHnunsa

1 PexomeHngyeTcs BblOMpaTh ANs kaxgoro uamepsiemoro nokasatens K3 15 cepwii ycnoewid ucnoitanmi. fAns
nokasatenen K3, nmeowmx nHaBuayarneHbie u3Mepsiemble napameTpbl (Hanpumep, ANsa nokasartensi, OTHOCALW,erocs
K «rapMOHWKaM HanpspKeHUs», KOTOPLIA MOXET BKiovaTe 50 0TAeNnbHbIX rapMoHWK), BbIGUPaloT oguH NpeacTaBuTenb-
HbI U3MEepAEeMbIi NapaMeTp.

2 HekoTopble 13 BMUAIOWMX BENWYUH MOTYT HE OKa3biBaTb BNUSIHUSA HA 3HAYeHWEe u3aMepsieMoro nokasatens K3.
Opyrve Bnusiowme BenuunHbl, HAO6OPOT, MOTYT OKa3blBaTb BNUSIHWE Ha 3HaYeHWe U3MepsieMoro nokasartens (Hanpu-
Mep, rApMOHUKN HANPsSKEHWs — Ha cpegHeKBagpaTudeckoe 3HaveHne HanpshkeHus). TpeboBanHus k HeonpeaeneH-
HOCTU M3MepPeHui AOoNKHbl GbiTb NogTBEpPKAEeHb B 060MX cnydasx.

Tabnwuuya 2— lNoaTtBepXAeHUs BbINONHEHUS TpeGOBaHWI K HEONPEAENEeHHOCTN U3MEPEHUIA NMPU HEU3MEHHbIX
curHanax gna knaccoe Au S

Brusiowas O6nactb 3Ha4YeHUi
Benu4uHa YenoBusi ucnbiraHuii 1 Yenosua nenbitaHuii 2 YcnoBus ucneiraHuid 3
Yacrota foom 20,5 T (from—=1) £ 0,5y (fom 1) £0,5Ty
3HaveHue Ugnt 1% Onpepensietca  3HauveHusiMM  J03bl| OnpegensieTcss  3HauYeHUsIMU - 403bl
HanpsXeHus cdhrivkepa, HECUMMETPUM Hanpsixe-| bnvkepa, HECUMMETPUU HanNpsKe-
HWIA, TAPMOHWK HaMNpPSKEHWUSI U UHTEP- | HUIA, raPMOHWK HaNpPSKEHUs N MHTEP-
rapmMoHUK HanpsbkeHust (CM. HUXe) | rapmMoHuMK HanpsbkeHust (CM. HUXe)
Kpatkospe- Py <0,1 Py=1+01 Py=4+01
MEHHas [o3a 3HaveHne Py, pomkHO ObiTk ycTa-| 3HaveHue Py AOMKHO 6bITh ycTa-
dhrvkepa HOBNEHO NPU MOAYNAUMM MeaHApa-| HoBNeHO Npu moaynsAuuKM MeaHapa-
MK HacToTon 39 uameHeHnn B MuHyTy | mn vactoton 110 nameHenmn B mu-
(cm. FTOCT P 51317.4.15) HyTy (cMm. TOCT P 51317.4.15)
Hecvmmetpusa | 100 % + 0,5 % Uy, BO | Pa3a A: 73 % Uy £ 0,5 %, kanan 1. | ®asa A:152 % Uy, + 0,5 %, kanan 1.
Hanps>keHun | Bcex kaHanax. Bee tha- | ®asza B: 80 % Uy, £ 0,5 %, kanan 2. | ®asa B: 140 % Uy, + 0,5 %, kanan 2.
30Bble yrmbl 120° (ko- | ®a3a C: 87 % Uy, £ 0,5 %, kawan 2. | ®a3a C: 128 % Uy, + 0,5 %, kaHan 3.
ahduUMeHTsl HecuMm- | Ynbl casura ¢as mexay OCHOBHbIMU | YInbl casura a3 Mexay OCHOBHbI-
MEeTpUM HanpsikeHwl | cocTaBnalowmMMn MexdasHbiXx Han-| MU CoCTaBnAWUMKU  Mexda3HbIX
no obpaTHOW 1 Hyne- | pskeHuii 120° (3HaqeHune K, = 5,05 %, | HanpskeHuii 120° (3HaveHne
BOW NocrnegoBatenbHo- [ 3Havenne Ky = 5,05 %) K5 = 4,95 %, aHaveHne Ky =4,95 %)
cTn K, , Ky paBHbl Hynio)
FapMOHMKN 0% —3 % Ugp 3-a rapmoHuka npu 0° 7-51 rapmonuka npu 180°
HanpsKeHns (10 £ 3) % Uy, ; (10 £ 3) % Uy ;
5-a rapmonuka npu 0° 13-a rapmonuka npm 0°
(5+3) % Ugin; (5 +30) % Ugin ;
29-a rapmoHuka npu 0° 25-a rapmoHuka npu 0°
(5 + 3) % Udin (5 + 3) % Udin
Wnteprapmo- 0% —0,5% Ugy, (1 £0,5) % Ug, npn 7.5 fom (1+£0,5) % Ug, npn 3,5 from
HUKU
HanpsixeHUs
MpumeuaHune — Npn noaTeepaeHUN BbINONHEHUs1 TpeboBaHUI K HEONPeAeNneHHOCTU U3MEepPEHW
HanpspkeHust 3Havenune Uy, B HacTosweln Tabnuue 3aMeHsioT Ha 3HadYeHne HanpsxeHus, BbibpaHHoOro aAnsa npose-
OEeHUs UCTIbITAHWIA.

Knacc B

UcnbiTaHna ang noATeepkaeHUs BbINONHeHWs TpebosaHuii K HeonpeaeneHHOCTV U3MepeHUii He yCTaHoB-

NeHbl.
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MpunoxeHue A
(cnpaBo4HoOe)

VlsmepeHMe noka3saTerneu KayecTBa aneKTpVI‘-IeCKOVI dHeprmn — Bonpochbl 1 peKkoMmeHgauum

A.1 OcHOBHbI€ NONOXeHUsA

Hacrosilwee npunoxeHue npeacraensieT coboli cnpaBoYHOe AOMONHEHNe K HOPMAaTMBHOW YacTu craHaapra.

CeegeHusi, OTHOCALLMECS K OOLWMM MONOXEHUsIM U NMpoledypaM uamepeHwii nokasatenein KO, 6esoTHocuTenb-
HO K LensiM W3MepeHwuid, NpvBeAeHbl B pasgenax:

A.2 Mepbl npeaocTopoXXHOCTM Npy  nogkntodeHun CU;

A.3 TpeoGpasoBaTenu.

CnpaBoyHble Marepuvarnsl, OTHOCALLMECS K MeToAaM M3MepeHWs MepexoaHbiX NPOLECCOB HamnpskeHWs U TOKa,
ObICTPLIX UBMEHEHUI HanpsKeHUsl, TOKa, a Takke oblue CBeAeHWs O MpoBanax HanpshkeHWs npuBefeHbl B pasge-
nax:

A.4 TlepexogHble NpoLecchl HaNPSKEHUS U TOKa;

A.5 bBbICTpble W3MEHEHUS HanpsKeHUs;

A.6 Tok;

A.7 XapakTepucTuku npoBana HanpsikeHust.

A.2 Mepbl NpeaocTopoXHOCTU Npu nogknio4veHun CU

A.2.1 Nogknto4yeHue CU

Mpu nogknodeHn CU gormkHbl GbIThb 06ecneyveHbl 6e30nacHOCTb ucneiTaTtens U Apyroro nepcoHana, Luenoct-
HocTb obGcriegyemoli cucTemsl, a Takke GesonacHocts CU.

HecmoTtpsi Ha To, uTo noakntodeHne CU kK cuctemam 3nekTpocHabXeHns BO MHOTMX Cnyvasx NpoBOgAT no
BPEMEHHOV CXEME W, criefoBaTenbHO, 6e3 NpPUMEHEHUs] CMOCOGOB MOHTaXa CTauMOHapHbIX YCTAHOBOK, AOSKHbI 6bITb
BbINOMNHEHbI AecTBYOWMe TpeboBaHMA 6e30MacHOCTY M NpaBua TEXHUYECKOM akcnnyaTtauuun. fencTeyiowme Tpeboea-
HMs 6e30NacHOCTY 1 NPaBuna TEXHUYECKOW IKCIIyaTauun A0IDKHbBI UMETb NPUOPUTET HAA MEpamMun NPEAOCTOPOXHOCTH,
NnpvBeaeHHbIMW B HacTOSsILLEM pasperne.

A.2.2 3BnekTpuyeckue coegUHUTENU NPU NPOBeAEHUU UCNbLITAHUNA

A.2.2.1 MNogknioyeHne 3NeKTpUHecKuX coeguHuTenen

Onsa obecneveHuns 6esonacHocTy NpumeHsoT [9], ycTaHaenuBaowmin TpeboBaHna k 6e3onacHoOCTU aneKkTpuyec-
koro o6opygoBaHusi 4ns u3aMepeHusl, ynpaenexna n nabopaTopHOro NpUMEHEHUs.

MoakntoueHne 3MEKTPUYECKUX COeauHUTENEN B pacnpeaenuTenbHbIX WwuTax U wkadax BbIMOMHAOT Tak, YTobbl
He HapyLWK1Tb YCTAHOBNEHHbLIM NOPAAOK UX UCNonb3oBaHus. [Bepu, KpbilKW, NaHeny LWWTOB U WKadoB JONMKHbI 6biTh B
pabouem MONOXEHUN (T. €. 3aKpbITbIMW, YCTAHOBMEHHLIMW C NONHBLIM HaBopom BUHTOB U T. A.). Ecnu npn npoBegeHun
M3MepeHUiA MaHenu ocTalTCs OTKPBLITBIMU, [AOIDKHbI ObITb NPEAYCMOTPEHBl  Mepbl  OFPaHUYEHUs [OCTyNa B 30HY
M3MepeHuii 1 Mepbl AN uhdopmaumn apymx nuy o6 ycraHoeneHHsix CW v opraHnsauum, OTBETCTBEHHOW 3a NpoBe-
OEHNEe WU3MEPEHUHA.

Mpu namepeHnmn nokasartenei K9 pekomeHgyetcsi, 4ytobsl CU B 60nblunMHCTBE Cny4vaes 6bINo NnogknioyueHo B TOUKE
obcrneyemon cucTeMmbl, CrieuuanbHO npeHasHauveHHOW Ans U3MepeHui.

OnekTpuyeckue CoeMHUTENU U NPOBOZAA [OJIKHbI OblTh yAaneHsl OT HEW3OMUPOBAHHBIX NPOBOAHUKOB, OCTPbIX
npegMeToB, UCTOYHMKOB HU3KOYACTOTHLIX M BbICOKOYACTOTHBIX 3NEKTPOMArHUTHLIX NOMen u apyrmx HebnaronpusTHbIX
BHELIHUX BO3AENCTBUiA. 10 BO3MOXHOCTM MX NOMNOXEHWE A0IDKHO ObITh 3aPMKCMPOBAHO ANA UCKNIOHYEHUA CNYYanHOTro
paszbeNHEHMNSI.

A.2.2.2 TpoBoaga Ans NOAKMIOHYEHNS] U3MEPSIEMbIX HaNpPSHKEHWN

C uenbio noBbllweHnss 6e30MacHOCTU BO3MOXHO MCMNOMNb30BaHWE NPEeAOXpaHnUTens B U3MEpPUTENbHOW uenu Ha-
npsiokeHust. MarotoButens CU gormkeH onpeaenuTs napaMmeTpbl npegoxpaHuTens (Tok, Bpems cpabaTeisaHnsa n ap.),
4yTOObI 3aWMTUTL M3MEPUTENBHLIA NPOBOA OT neperpy3ku. Kpome Toro, napameTtpbl NpeaoxpaHnTens JomkHel ObiTe
cornacoBaHbl C BO3MOXHbIMW TOKOBbIMW NEPErpy3kaMmu B TOUKE €ro MOAKIMIOYEHU NpPU HEUCNPABHOCTAX B CUCTEMAX
aneKkTpocHabXxeHus.

MpoBoaa Anst NOAKITIOYEHNS U3MEPSIEMBIX HaNPSKEHUA He JOIDKHbI ObITb CKPyYeHbI ¢ npoeogamu obcnegyemon
cuctembl. He ponyckaetcs npucoegvHeHue NpOBOAOB  Ansi NOAKMIOUYEHUS U3MEPSIEMbIX HAaNPsDKeHU K padbeMam
BblKIouaTenes, paccuUMTaHHbIX HA NpUcoeAVHEHNE eAVUHCTBEHHOTO npoBoAHuka. [lomkHo 6biTb obecneqHeHO Hapex-
HOe MexaHW4eckoe coeiMHeHWe NpoBoAoB. Ecnn ucnonb3yiotest 3aXXumMbl Ainsi BPEMEHHOTO NMOAKIIOYEHNUsST K NPOBOAHU-
Ky, OHW [OJDKHbI COOTBETCTBOBaTL TpeboBaHusim [9]. Mpu 3ToM Heo6GxoaMMO obecneunTb HAAEXKHYIO YCTAHOBKY 3aXU-
Ma, paccuUMTaHHOrO Ha MakCUMaribHOe HarnpsbkeHne. Bo BpeMsi yCcTaHOBKM ucnbiTaternb JOJKEH YyYUTHIBATh BO3ZMOXHbIE
nocneacTBysl HEYMbILLINIEHHOTO CMELLEHUS 32kKMMa, Hanpumep, NPy BHE3anHOM HaTsbkeHuun kabensi.

HekoTopble anekTpuyeckue CoeaUHUTENN WUMEIOT U30JIMPOBAaHHbIE LITEKEPLI, KOTOPbIE MOTYT BCTABNSITLCA APYT B
apyra. MNMpu ux npumeHeHun aorpkHa 6bITb cobrogeHa OCTOPOXHOCTb, YTOOLI NpY COEANHEHUUN HE BO3HUKITO KOPOTKOTO
3ambikaHusi. Heobxogumo Bcerga npoBepsitb CoeAMHEHUs, YTOObI UCKIMIOUUTL KOPOTKME 3aMblkaHus, a Takke NOAKNIo-
YaTb 3NEKTPUYEecKne coeguHUTEnn K obcrelyemor uenu TOrMbKo Nocre Toro, Kak oHn nofkrnoveHsl kK CU v npaesunb-
HOCTb COE€AWHEHUIA NMpOBEpeHa.
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A.2.2.3 Npoeoga Ansa noaknio4YeHNs U3IMEPAEMbIX TOKOB

Heobxoaumo MCKIiouMTh BO3MOXHOCTb Pa3MblkaHWUsi BTOPUYHbLIX 06MOTOK TpaHccopmaTopoB Toka (Mpu Ux uc-
nonb3oBaHun). Bo BTOPMUHBLIX OOMOTKaxX Takux YCTPOWCTB He AOMPKHO ObiTb npegoxpaHuteneit u ux coeguHeHue ¢
Harpy3koW OOIKHO ObiTb MEeXaHW4YeCKM HafeXHbiM. TOKOBble Knewwm U ux kabenu, nogkrovyaembie Npyu BPEMEHHOM
MOHTaXe, AOMKHbl OblTb yCTaHOBMEHbI B COOTBETCTBUM C TpeboeaHusimm [10].

A.2.3 3awuTa TOKOBEAYLUX 4HaACTEH

YacTo KpbIWwkM WUTOB cHUMAIOT npu yctaHoBke CU unu npoeegeHnn uamepenuii. B 3TOM criyyae Bce TOKOBe-
Aywme 4acTn AOorKHbl 6bITb HAAEXKHO 3aLMLLEHBI U 30HA U3MEPEeHUit  A0ImKHa ObiTb HegocTynHoW. [Mpu ncnonb3oBaHum
B C/ BUWHTOBLIX 32)KMMOB OHMW OJIXKHbI ObITh 3alumileHbl Kpbllwkamu. Bce npucoeanHeHus1 K 3akumam  [OJKHbI ObITh
BbINOMHEHbI B COOTBETCTBUU C TEXHUUECKUMU YCIIOBUSIMU U HA3HAYEHWEM 3a>kMMOB. Heobxogumo uvckniounTb NoAKIio-
YeHWe HECKOMbKUX MPOBOAOB K BUHTOBOMY 3aXMMy, PacCYUMTaHHOMY Ha MpucoeaWHeHWe eAWHCTBEHHOro NpoBoAa.

A.2.4 Pasmeuwenue CU

Heobxogumo ob6ecneunTts 6e3onacHoe pasmeweHne CU, 4To6bl MUHUMU3UPOBaTL PUCK €0 NEPEMELLEHUST U
HapyLIeHUs1 3NeKTpUYeckux coeauHeHuid. MNpu ncnonb3oBaHMM nNpuUHTEpa Ansl perMcTpaumn AaHHbIX A0IDKHbI BbITh
NPUHSATHI  MEPbI, UCKIoYalowme BO3HUKHOBEHUE OMNACHOCTU Npu HakonneHun Gymarn npuHTepa. He ponyckaeTtcst
pasmeuweHne CU B mecTax, rge 4pesMepHbI Harpee, BNaXHOCTb UNK NbiNb MoryT noBpeauTs CA unu Hapywmtb npo-
uecc cbopa AaHHbIX.

CW porkHo 6bITb pasMeleHo Tak, UTobbl He cTaTb NpensaTcTBuem ans paboTel B 30He uaMepenwid. [insi atoro B
OTAEnNbHbIX cryyasix LerecoobpasHa ycTaHOBKAa 3alUMTHbIX OrpaxaeHuii unm 6apbepoB. [lo Bo3moXHOCTM cnegyet
mckniounTb pasmelleHne CU B mectax 6onbluoro ckomnneHust niogen.

Pasmewenne CY He JOMKHO Talkcke Bbi3biBaTb ONACHOCTL AN UCNbITATENsl NpU  yCTaHOBKe U npumeHeHumn CU. B
psige cnydaeB mecTta pasmelyeHust CU sBNsioTcs CrMWKOM TECHBIMU, AN €r0 HOPMAIbHOIO NOAKIIOYEHUS MOXET MoT-
peboBaTbCs anbTepHATMBHOE Pa3sMeLLeHune.

Ha dyHkumoHupoBanne CU mMoryT BnusTb BHeEWHWe HakTopbl OKpyKalowewn cpeabl. Takumm dakropamm
SABNATCA TeMMnepatypa, BMaXHOCTb, HU3KOYACTOTHLIE U BbICOKOYACTOTHLIE SMEKTPOMAarHUTHLIE MONsl, 3NeKTpocTaTh-
Yeckue paspsgbl, MexaHudeckuii ynap M Bubpauus.

A.2.5 3azemneHue

B C/ BO3MOXXHO BO3HMKHOBEHUE BHYTPEHHUX noBpexaeHni. Yactn CU, koTopbie MOTYT Npy 3TOM OKasaTbes nog
HanpsikeHWeM 3MeKTPONUTaHusl, AOMXKHbl ObiTb COEAMHEHb! C 3aWUTHLIM 3a3eMMNeHNEM, €ecrnM HeobXxoaUMOCTb 3TOro
ycTaHoBneHa n3rotoeutenem. Muorne TpeGoBaHus Ge3onacHoCTU NpegycMaTpuBaloT Takke 3aszemneHve dacteint CU,
KOTOpblE MOMYT OKasaTbCA NOA HanpsbkeHnem uenen nameperun. [pu ncnons3osanum CU ¢ 3azemneHnem B AByX U
6onee Toukax (Hampumep, Npu 3a3eMNEHWN UCTOYMHMKA MUTaAHUSI U U3MEPUTENBHOW Lienu) MoryT o6pa3oBbLIBaThHCS
KOHTYpPbl 3a3eMINeHns, eCcrnu 3a3emMnawme coeauHuTenn NogknioyeHsl K pasnuuHbiMm  Toukam BHe CW. Cnepgyer
o6s13aTenbHO NPYHUMATL BO BHUMAHUE BUSIHWME KOHTYPOBR 3a3eMIIEHUsl HAa M3MepPeHust U Ha obcrefyemMyio CUCTEMY.

HeobxoamMmo TaKke yuMTBIBATH OMACHOCTL AN nepcoHana u CA  BbICOKMX NOTEHUMANIOB MEXAY Pa3fnyHbiMM
TOUKamu B cucteme 3asemrnenusi. B GonbwmHCTBE CnyYaesB uUenecoobpa3Ho NPUMEHEHME B CUCTEME  3IEKTPONUTaHUst
CW n3onupyiowero TpaHcdopmaTtopa.

Mpu npoBeaeHUn namepeHuini  cooTeeTcTBue TpeboBaHMsIM Ge30MacHOCTU UMEET MPUOPUTETHOE 3HAYEHMWE.

A.2.6 BnuaHne nomex

Ecnu CU nopkrntoveHo K MobunsHOMY TenedoHy unu MHoMmy pagmonepeaiouemy yeTpoincTBy, TO Heobxoaumo
NPUHSITL MEPbLI K TOMY, YTOObI Nepeaaowas aHTeHHa yCTponcTBa Obina pacnornoxeHa AoCTaToOuHO Jarneko oT TeXHUJec-
KWX CPEACTB, BOCIMPUUMYMBbLIX K BO3AEWCTBUIO NOMEX, HaNpUMep, YCTPOWCTB 3aluThbl, MEAWLMHCKUX, Hay4yHbiX npubo-
poB 1 T. 4.

A_3 Npeo6pasoeaTtenu

A.3.1 O6wue nonoxeHus

CW, oco6eHHO nepeHoCHble, 00bIMHO MMEIT HU3KOBOSbTHLIE BXoAHble uenn. Hekotopble craumoHapHbie CU
MOHTUPYIOT Ha yAaneHun OT TOYeK Lenen, B KOTOPbIX MPOBOAAT uamepeHust nokasartenein K3. B HekoTopbIx crydasx
MOXeT noTpeboBaTbCsl COOTBETCTBYIOLEE YCTPONCTBO ANsA TOro, YTo6bl NOHM3NTL HaNpsiXeHUe, U30NUPOBaTh BXOAHLIE
3NEeKTPUUECKME LIeNU OT HaNpPsDKeHUst cuctemsl unu obecneywnTs Nnepegadvy CUrHanoB Ha paccTosiHue. [lnsi BoinonHeHus
no6oi n3 aTnx hyHKUMA MoxeT BbiTb NPUMeHeH NpeobpasoBaTernb, XapakTepPUCTUKU KOTOPOIO [IOIKHbI COOTBETCTBO-
BaTb NpeabsBnsieMbiM TpebGoBaHusIM.

B Hu3koBOnbTHLIX cuctemax CU 06bMHO NOAKNIOYAIOT HENOCPEACTBEHHO K TOYKE M3MEPEHUS! HaMPSDKEHWUS!, HO
npeobpa3oBarenyu 4acto MCNOoNb3YoT ANA U3MEPEHNUA TOKa.

B cuctemax cpegHero u BbICOKOrO HanpshkeHws npeobpasoBareny UCMonb3yioT Kak NPU U3MEPEHUU Hanpsxe-
HUA, TaK WU MPU M3MEPEHUMN TOKA.

Mpu ncnonb3oBaHun npeobpasoearenen ocoboe 3HaveHUe UMEINT MX NUHENHOCTb M YacToTHas U ¢hasosas
xapaktepucTuku. [Mpu namepeHumn aormkHa ncnoneb3oBatbes Best Wwkana CU 6e3 uckakeHust unu orpaHnyeHnst namepsi-
eMbiX curHanos. [lnsi uamepeHuid nepexoaHbiX NPOLECCOB U rapMOHUK OCOBEHHO BaXkHa Moroca 4acToT npeobpaso-
gatensi.  [ns Toro, 4to6bl n3bexats HENPaBUMBbHLIX M3MEPEHUI, HEODXOAMMO YUUTLIBATb HOMUHANBHOE 3HaYeHue
wkansl CWU, nuHeiHoCTb, 4acToTHble, (Ha30BbIe U HArpy30YHbie XapakTepucTuku npeobpasoBaTens.
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MpumedaHue—TlNpeobpasoBaTenu Toka, NpegHasHauYeHHbIE ANs 3aWNUTHBIX Lenei, MOryT WMETb MOHMKEH-
HYl0 TOYHOCTb B CPaBHEHUM C U3MEPUTENbHLIMKM npecBpa3oBaTensiMu.

A.3.2 YpoBHU curHanos

A.3.2.1 Mpeo6pasoBaTenu HaNpsiXKeHUs

B kaqecTBe npeobpasoBaTens HanpsikeHWsl 4ale BCEro WCMonb3yeTcst TpaHcdopmaTop HanpsbkeHws. MoryTt
ObITb PACCMOTPEHbI ABa BMAa TPaHCOPMATOPOB HAMPSKEHUS: UCMOb3yeMble B 3alUTHBIX PEreiHbIX Lensix u uc-
nonb3yemble B M3MEpPUTENbHLIX Lensix.

TpaHchopmaTopbl HaNpsiXKeHWst NEPBOIO BUAA CKOHCTPYMPOBaHb! Tak, 4TobGbl obecneunTsb NpaBunbHOE npeobpa-
30BaHUE Jaxe B cry4ae nepeHanpsikeHun npu KOPOTKOM 3aMblkaHuu B ogHOW u3 a3 TpexdasHonm CUCTEMbI.

TpaHcthopmaTopbl HANPSXKEHUS BTOPOro BUAA, HA060pOoT, BLIMONHEHbl Tak, YTOObI 3alWMUTUTL CHETYMKM OT Nepe-
HanNpPsHKEeHWA B 3MEeKTPUYECKMX ceTsax. B 3ToM crniyvae HacblleHne cepaevHuMka NpPUBOAUT K UCKAXKEHWI0 BbIXOOHOIO
curHana.

Ecrnin CU nopxniodeH K TpaHchopmaTtopy HanpsiKeHUsl, KOTOPLIA yKe UCMOoNb3yeTcsl ANs BbIMOSIHEHUST ApYrux
OyHKUMIA (Hanpumep, M3aMepeHuit), To cnedyeT no3aboTUTeCs O TOM, YTOOL! AONOMHUTENBHASI HAarpy3ka He MOBIusna Ha
METPONOrMyeckne XxapakTepucTukm TpaHcdopmaropa.

CnegyeT 6bITb OCTOPOXHbLIM NpKW NogkntodeHun CU k BTOpu4YHON 06MOTKe TpaHcopMaTopa, UCnosrib3yeMoro Ana
3awmTbl. OWwmnbBkM coeguHeHusl MOTyT cTaTb NPUYMHON HEMpegHaMepeHHoOro cpabaTbiBaHUs! 3alMTHOTO pere.

MpumedyaHwune— [JononHuTenbHble CBEAEHNSI O HEONPEeAENneHHOCTU U3MEPEHUIA MPU UCTIONb30BaHUK
TpaHchopMaTOPOB HanpsbkeHUst npueeaeHsl B [11].

A.3.2.2 NpeoGpa3oBaTenu Toka

3HaveHVe TOKa B SNEKTPUYECKOW CeTu MOXeT KorebaTbCsl OT Hynsl 40 3HAYEHUS1 TOKA KOPOTKOrO 3aMblKaHus.
3HaveHne TOKa KOPOTKOrO 3aMblKaHUS MOXET 3HauWMTeNbHO MPEeBbIWAaTh HOMUHANBHOE 3HAYeHUe U3MEPSIEMOro TOKa.
BoamoxHo 20-kpaTHOe npeBbieHne HOMWHAMNbHOIO 3Ha4YeHusl.

Hanbonee pacnpocTpaHeHHbIM BWMAOM npeobpasoBaTeneii Toka ABnsieTcsa TpaHcdopmaTop Toka.

HekoTopble TpaHcchopmMaTopsl Toka 060pyaoBaHbl ABYMSI UMW GOMbLUMM YUCIIOM CEPAEYHUKOB W/WNU  ABYMS
BTOPUYHBIMM  OBMOTKaMKM: ogHoli — ansA 6onbwmx TokoB (20 — 30-KpaTHLIX MPEBLIWEHWIA HOMMHANBHOIO TOKa) W
BTOPOM — ANA HOMWHaNBHOro Toka. [pu npoeegeHMn uaMepeHuii AomkHa ObiTe NpaBuUIbHO BbiOpaHa BTOpUYHas 06-
moTka. Ecnn BTOpMYHas obmoTka BeiGpaHa HenpasunbHO, noBpexaeHne CU MOXEeT NpUBECTM K HEYMbILLNEHHOMY
paspbIBy Lieny BTOPMYHOWM 0GMOTKM TpaHchopmaTopa ToKa U K ONacHoOMy (M pa3pyLUMTENbHOMY) NOBLILWEHUIO HamNpske-
HUS.

Ha HeonpeaeneHHOCTb M3MepeHUli C NOMOLLbIO TOKOBbIX KNellel MOryT okasaTb BIWsIHME pPasfvyHble NPUYMHG,
HanpvMep UEeHTPUPOBAHUE W YIon MpPOBOAHUKA, MPOXOAsILLEro Yepe3 OKHO npeobpasoBaTensi.

MpumedyaHwune— [JononHutenbHble CBEAEHWUSI O HEONPeaeneHHOCTU M3MEPEHNIA MpU UCNONb30BaHUN
TpaHcchopmaTopoB Toka npuBedeHsl B [12].

MNamepeHre nepexoaHbiX NpPOLECCOB Toka MOXeT ObiTb NPOBEAEHO C NOMOLBIO WYHTOB MNU TpaHchopMaTopoB
TOKa, CKOHCTPYMPOBaHHLIX A51s1 BbICOKOYACTOTHbLIX M3MEPEHWIA.

KoakcnanbHble WYHTbI, 06bIYHO MCMONb3yeMble B NabopaToOpHbIX YCMOBUSIX, UMEIOT HeJoCTaToK, CBA3aHHbLIA C
Heo6X0ANMOCTBIO BKITIOUEHUSI B TOKOBedyLLME MPOBOAHVKN. KpOMe TOro, BbIXOOHOW CUIHan LWyHTa He M30NMpoBaH OT
cunoeoi uenu. BmecTte ¢ TeM WyHTbI He BOCMPUUMMYMBBI K HACHILLEHW IO U OCTaTOMHOMY HamarHu4MBaHmio, KOTOpbIe MOTyT
NOBNUATE HA U3MEPEHUsT NPY UCMONIB30BaHUKN TPaHCHOPMaTOPOB TOKa.

TpancdopmaTtopbl Toka, paboTalwyme ¢ noaxoasiueil pPe3ncTUBHOM Harpy3kol, co3gatoT HamnpshkeHue, nponop-
LUMOHanbHoe TOKY B nepBuyHOn obmoTtke. OObIYHO nepBuyHasi 0OMOTKA COCTOMT M3 OAHOIO UMM HECKONbKUX BUTKOB,
NpoXoAsilLMX Yepes OKHO cepAeqHuka. [aBHOe NPerMyLLECTBO Takmx npeobpasoBarteneii Toka — obecneyeHne U3ons-
UMW OT CUMOBBLIX UENern W LIMPOKUA AMana3oH OTHOWEHUN «U3MepsieMbll TOK/HaNPsKEHNe».

[pyroe npenmyLecTBO COCTOUT B TOM, YTO HEKOTOPLIE (HO He Bce) TpaHCcopMaTopkl Toka He TpebyloT oTcoeanHe-
HUA CUMOBOW LENM OT Harpy3kM BO BPEMS MOHTaxa.

HonyckaeTcs npuMeHeHne npeobpasoBaTtenei Toka ApyrMX BUAOB, BKMOYMas OMNTUHMECKWE AaTYMKU Nonspusanmum
M npeobpa3oBateny Ha ocHoBe 3addekra Xonna.

A.3.3 YacToTHLIe xapakTepUCTUKKU NpeobpasoBaTenei

A.3.3.1 YacToTHble 1 ha3oBbIe XapaKTepUCTUKM Npeobpa3oBaTenei HanpAXeHus

B ocHoBHOM TpaHcdopMaTopHble npeobpasoBatenu HanpsikeHWsl UMEKT NMPUEMIIEMble YacTOTHbIE U Mepexoa-
Hbleé XapaKkTepucTukmn B nonoce 1actot go 1 kl'y. B psige cnyyaeB nonoca 4actoT MOXeT GbiTb OrpaHuyeHa 3HaveHnem
3HauMTENBHO MeHee 1 KU, a nHorAa — AOCTUraTb HECKONbKUX KWrorepu,.

MpocTbie eMKOCTHBIE AENUTENU HANPSXXEHUs MOTYT UMETb YacTOTHble U (DA30BbIE XapakTepUCTUKU, NPUroaHble
AnA 4acToT 40 COTeH kunorepy unw eolwe. OgHAKo K eMKOCTHOMY AEenuTento NP ero NpMMEHEHUN BO MHOIUX Cry4yasx
npegHamepeHHo A06aBnAOT PE3OHAHCHYIO LENOYKy, YTO MOXET NPUBECTU K HENPUIrogHOCTU YacTOTHOW XapakTepucTu-
KM ONA U3MepeHWn Ha Nobon 4acToTe, OT/IMYHOW OT OCHOBHOWA.
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PesnctuBHblE AenuTenn HanpsiKeHUst MOryT MMETb YacTOTHbIe W (ha3oBble XapaKTePUCTUKM, NpUrogHbie ans
YacToT A0 coTeH kunorepu. OAHaKo X NPUMEHEHMEe MOXeT co3faTtb Apyrve npobnemsl, HanpUMep, BXogHaA €MKOCTb
CU moxeT okasbiBaTb BAWAHWE HA 4acTOTHble U ha30Bble XapakTEPUCTUKN PE3UCTUBHLIX AenuTenei HanpskeHus.

A.3.3.2 YacToTtHble n hazoBble xapakTepucTUKu npeobpasoBaTenei Toka

YacToTHan xapaktepucimka TpaHchopmaTopoB TOKa 3aBMCUT OT Knacca TOYHOCTM, TMNA, OTHOWEHUS BUTKOB,
MaTtepuana u NONepeyvyHoro CeYyeHus cepaeyHuka U Harpy3km BTOpUYHOW 06moTkM. Kak npaBuno, Jactota cpesa
npeobpa3oeaTtens Toka paBHa OT OAHOIO A0 Heckonbknx kunorepu,. Pazoeas xapakTepuctuka yxyawaertca ¢ npubnuxe-
HWeM K JacToTe cpesa.

MpwumeyaHune— B HacTosiwee Bpemsi pazpabaTbiBaloTcs npeobpasoBaTeny Toka HOBbIX BUAOB C Gonee
BbICOKOW 4acTOTON cpesa M nydwei NMMHERHOCTbIO (onTudeckue npeoGpazoBaTtenu u npeobpazoBaTteny Ha OcHoBe ag-
chekta Xonna). MNpu nx npumeHennn Tpebyercsa TwaTensHOe pacCMOTPEHNE BONPOCOB U30NALMK, WYMa, AUMaNasoHOB
n3mepeHnsa n ycnoeun 6esonacHocTu.

A.3.4 Npeobpasosatenu ans M3mMepeHUs NepexoaHbIX NpoueccoB

Mpu BeiGope npeobpasoBateneil AnNs M3MepeHUsl NepexofHbIX NPOLUECCOB B 3NEKTPUHECKUX CETAX NepeMeHHo-
ro Toka AOMKHbl OblTb YYTEHbl ABa BaXHbIX NPpuUHUMNA. Bo-nepBbiX, ypOBHW curHana Ha Bbixoae npeobpasoeatens
DOMkHbI 06ecneunTs Ucnonb3oBaHue nonHoi wkansl CU 6e3 nckaxeHuss mnu orpaHuyeHus curHana. Bo-BTopblx,
4acTOTHas xapakTepucTuka npeobpasoBartensi (amnnuTygHas v hasoBas) AOMKHA COOTBETCTBOBATb XapakTepucTUKam
M3MEPSIEMOro curHana.

MpeoGpa3oBaTeny HaNpPAXeHUs

Mpeobpa3zoBartenu HanNPsLKeHWUsT AOMKHbLI ObITb CKOHCTPYMPOBaHLI TaK, YTOObI WUCKNIOYUTL MCKaXEHWUs!, BbI3BaH-
Hble X HacbllweHneM. [1py HM3KOYACTOTHLIX NEPEXOAHBIX Mpoueccax ana 3Toro Heob6xoaumo, 4To6bl Touka n3rnba
KPVBOI HachklleHust npeobpa3oBatensi 6bina Bbiwe, Mo kpaiHein mepe, HA 200 % TOYKM HOMMWHANBLHOTO HANPSLKEHUSI.

YacToTHas xapakrepucTuka 6onbLIMHCTBA U3MepuTenbHbIX NpeoGpasoBaTeneil HanpskeHUs 3aBUCUT OT UX TUna
W NpUroxeHHon Harpy3sku. Mpu Harpy3ske ¢ 6OMbIMM NOMHbLIM CONPOTUBIIEHUEM XapakTepucTuka obOblMHO npuemnema,
no kpanHen mepe, A0 2 kl'y, HO MOXET ObITb U XyXe.

EmkocTHble TpaHcthopmaTopsl HanpsikeHus 06bIYHO He o6ecneqnBaloT TOYHOW Nepeaaqyn BblCOKOYACTOTHBIX
COCTaBISAOWMX.

Ana BbICOKOYACTOTHBIX M3MEPEHWU MNepPexXOoAHbIX NPOUECCOB HeOBXoaMMO NPUMEHATb EMKOCTHBbIE WU HYUCTO
Pe3nCTMBHbIE AenuTeny Hanpskenws. CneunanbHble EMKOCTHbIE genutenu MoryT obecneynTb BbINONHEHUE U3Mepe-
HWA, TpeBYLWMX TOYHON naeHTUUKALMM NEepPexoaHbIX MPOLUECCOB B NONoce, No KpaviHen mepe, Ao 1 Mlu.

Mpeo6pasoBaTenu Toka

YunThiBas, 4YTO TOK B pacnpenenutenbHoOi 3MekTPUYecKon CeTM U3MEHsieTCcsl uvalle v ¢ Gonblueil aMnnuTyaon,
YeM HanpsixeHue, BbIGOp noaxoaswero npeobpasoBaTtenst Toka npeacTaBnsaeT coboit bonee TpyaHylo 3agady, yem
BbIGOp nNpeoGpasoBaTtens HanpspkeHus.

CraHpapTHble namepuTenbHble NpeobpasoBatenu Toka NOAXOOAT Ansl M3MepeHwl B noroce 4vacTtoTt Ao 2 kly
(thasoeble ownbKM MOryT BbITb CyLLECTBEHHBIMU U HWEe 3TOro npegena). [Ans 6onee BbICOKMX YacToT crieyeT Nnpume-
HsITb Npeobpa3oBaTeny Toka OKOHHOrO Tuna ¢ 6oMnbLIMM OTHOLWEHWEM BUTKOB (TOpoMAarbHble, C pa3beMHbLIM CepaeYHU-
KOM, OJHOCTEPKHEBbIE TPaHCOPMaTOpbl U TOKOBbIE KIeLwm).

JdononHuTenbHbIMK  KenaTenbHbIMW XapakTepuctukamu ansi npeobpasoBaTeneii Toka sIBNsiOTCS:

- bonbloe oTHOWeHWe BUTKOB, Hanpumep 2000:5;

- MEHee YeM NATb BUTKOB B NEPBUYHON 0OMOTKE;

- Manel OCTaTOYHbIN NOTOK, Hanpumep 10 % ypOBHA HACBIWEHWS CePAEYHUKA;

- Bonbluas nrowaab CeveHuUst CepaeqHnKa;

- MMHUMarbHbIE 3Ha4YeHWs! COMPOTUBIIEHNST BTOPUYHON OOMOTKM M MarHUTHOTO pacCesHUS.

Mpu ucnonb3oBaHumn npeobpasoBaTerein Toka AN U3MEPEHUsT NepexodHbIX NPOLECCOB BaXHbl ABA KIIOYEBbIX
napamMeTpa, KoTopble creayeT yunTelBaTh: Npon3BeaeHue Toka Ha Bpemst 1 - f,,, ¥ BpeMA HapacTanms/cnaga uMnynbca.
TunnuHble 3Ha4veHus1 BpemeHn HapacTtanust umnynesca 10 % — 90 % Haxopgartcs B npegenax ot 2 ao 200 He. TunnyHble
3Ha4YeHNsi BPeMeHM cnaga Haxoaatcst B npegenax o7 0,7 %/mkc o 0,5 %/mkce.

MpumeuaHue— MN3avepeHnst BLICOKOYACTOTHLIX HaMNPSDKEHUIA U NEPEXOAHLIX MPOLIECCOB HamnpshkeHus B
BbICOKOBOJIbTHBIX CUCTEMAX MOTyT ObITb MPOBEAEHL! C MCNONb30OBaHUEM EMKOCTHbLIX BLIBOAOB, UMEIOLMXCS B Npeobpa-
30BaTensix Toka U M3onsaTopax TpaHchopMaTopoB.

A.4 MNepexogHble npoLecchbl HANPAXEHUA U TOKa

A.4.1 O6wume nonoxeHus

HaHHbIli pasgen pacnpocTpaHsieTcsl, Npexae BCero, Ha nepexogHbie Npoueccsl B HU3KOBOJIbTHBIX CUCTEMaXx
3MNeKTPOCHaGXKEHUSA N HE pacnpocTpaHsAeTcs Ha NepexofHble NPoLUecchl B KOMMYTAUMOHHBLIX YCTPOWCTBaxX C ra3oBom
M3onsuMen KN BbICOKOBOMBTHbIX cucTemax. [lepexoaHble npouecchl MOryT UMETb MECTO B ITHOObIX 3IEKTPUYECKnX
CeTsIX MepeMeHHOro Toka. TpagMuUMOHHO UX XapaKTepuayloT KaK «nepexogHble HanpPsiKeHUsI», XOTS BO MHOTUX Cry4asiX
nepexoAHbIii nNpouecc Toka MOXeT ObiTb Gonee BaxHbIM. BaxkHoe 3HauveHne umeloT obHapyxeHue, krnaccudukaums un
onpegeneHne XapakTepucTMK MepexogHbIX NPOLECCOB HAMPSIKEHWUSI.
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A.4.2 TepMuHbI U onpeaeneHun

A.4.2.1 nepexogHbli npouecc: ABNeHne nnm BENUYNHa, M3MEHSIOWMECA Mexay ABYMsl COCeQHVMMM CTaunoHap-
HbIMW COCTOSIHUSIMW 3@ UHTEPBan BPeMEeHW, KOPOTKMI MO CPaBHEHWIO C MOMHON paccMaTpuBaeMon LUKanon BPpeMEHM.

A.4.2.2 ckavyoK HaMpAXEHUA, MMMNyNbCHOEe NepeHanpsXkeHue: BonHa HanpsiKeHWst NepexogHoro npouecca,
pacnpocTpaHsiowWwascs B4OMb MMHUU UK LENU M XapakTepuayowascs 6bICTpbIM HapacTaHnemM W MedneHHbIM CHUXe-
HUEM HanpsKeHwus.

A.4.3 YacToTHBbIE M aMNNUTYAHbIE XapaKTePUCTUKA NMepPexXoaHbIX MPOLECCOB B ANEKTPUYECKNX ceTAX nepe-
MEHHOro ToKa

MepexogHble NPOLECCHl B 3MEKTPUUECKUX CeTSX NePeMeHHOro TOKa XapakTepuayloTes WNPOKUM  pasHoobpasu-
em opm curHana, amnnuTyg v gnutensHoctel. OnmcaTtb gaHHble NPoLecckl NPocTeiM HabopoM NnapameTpoB gocTa-
TOYHO CMOXHO, HO OCLMMMOrpaMMbl MO3BONSIOT OTHECTW 3TW NepexoAHble NPoUecchl K HEeCKOMbKUM TUNUYHLIM hop-
Mam CUrHaroB, UCMONb3yeMbIX B KA4E€CTBE UCMNblTaTerNbHbIX CUTHANOB NPY UCMbITaHUAX TEXHUYECKUX CPEACTB Ha YCTOWM-
BOCTb K MMMYMbCHbLIM KOHAYKTUBHbLIM nomexam (cMm. FTOCT P 51317.4.4, TOCT P 51317.4.5, TOCT P 51317.4.12).

CneKkTpbl HECKOMNBKMX MPEACTaBUTENbHBIX UCTILITATENbHbLIX CUTHAINOB NPUBEAEHb! Ha pyucyHke A.1.

CnekTpbl, npuBedeHHble Ha pucyHke A.1, MoryT 6blTb MoNne3Hbl Npu pa3paboTke anropuTMoB npeobpas3oBaHus
aHanoroBblX curHanoe B UudpoByto opmy u npu o6paboTke gaHHbIX.
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1 — wucnbiTatenbHblid curdan 10 Mkc (anutensHocTb poHTa)/1000 MKC (ANUTENBHOCTL UMMYNBCA);

2 — MUKPOCeKyHOHast uMmnynbcHasi nomexa bonbwiold aHepauu (umnynsc Hanpsxernus 1/50 mkc)

(cm. FTOCT P 51317.4.5); 3 — mukpocexkyHOHas umitynbcHasi nomexa bonbuwioll aHepauu  (UMIYIbC

moka 6,4/16 mxc) (cm. FOCT P 51317.4.5); 4 — oduroyHas konebamenbHas 3amyxaowas nomexa

¢ yacmomodi konebanul 100 k"y (cm. FTOCT P 51317.4.12); 5 — nauku HaHOCEKYHOHbIX UMY IbCHBIX
nomex 5/50 He (cm. FTOCT P 51317.4.4)

PucyHok A.1 — CnexkTp TUNWMYHBIX MCMbLITATENBbHBIX CUrHAmNoOB, NPeACTaBNAWMX
nepexogHble MpoLecchl

CneKTpbl UcnbiTaTernbHbIX CUTHANOB, COOTBETCTBYIOWMX NEPEXOAHBLIM NPOLECCAM HaNPSPKEHNS U TOKA B 3IEKTPU-
YeCKUX CeTAX MePeMEeHHOro ToKa, cogepXaT uyacToTel B nornoce npubnuantensHo po 10 MMy (anutensHocTe A0
200 mkc). CnekTpbl nepexogHbIX NpoueccoB ¢ GonbwyMmM aMnnuTyaamm cogepxat vactotel 4o 1 My (anutenbHocTb
80 2 mc). B Touke nogknioyeHnst KOHEHHOTO NOMNb30BaTeNs K 3NEeKTPUYECKON CeTM aMNNUTYAbl NepexoaHbIX NPoLeccoB
HanpskeHnsa moryT GbiTb 0o 6 kB, Toka — 1o 5 KA.

YacroTa onpoca npu aHanoro-undposoM npeobpasoBaHumn forxkHa 6biTb, Mo KpaiHein mepe, B ABa pa3a 6onblue
MaKCMMarbHOW YacTOTbl CneKTpa NepexoAHbIX NPOLIECCOB HaNpPsKeHUs! U Toka. MakcumanbHas YactoTa cnekrtpa ornpe-
AensieT Takke xapakTepucTuku hunbTpa, MUCKMIOYAIOWEro HanoXXeHne CrnekTpoB NpU OUCKpeTHOM npeobpasoBaHum
dypbe. CBeaeHusl, OTHOCALMECS K UBMEPEHUSIM NEPEXOHBIX NPOLECCOB, NpuBegeHsl Takke B A.2.4.
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A.4.4 MeToabl 0GHapyKeHUs NepexogHoOro Npouecca u MecTo U3MepeHun

PesynbTarel uamepeHns napaMeTpoB NepexogHOro npouecca 3aBUCST OT NpUpoAbl NepexodHoro npouecca wu
YCTaAHOBNEHHBIX XapakTepucTuk n cnocobor npumeHenusi CU. Ecnu rmaBHeIM Bonpocom siBnisieTcst obecnevenne nsons-
UMM, TO M3MEpEeHUs NepexogHbIX NpoueccoB 06bIMHO NPOBOAAT Mexay (ha3HbIM NPOBOAOM U 3emneir. Ecnu rmaBHbIM
BONPOCOM SIBNSAGTCA MCKNIOYEeHWe BO3MOXHOro noBpexpaenusi CU, 1o namepeHusi nepexoHbix npoLeccoB 06bIYHO
npoBoaAT Mexay dasHbiMK NpoBogamMn unnm  mexay asHbiM U HeMTparnbHbIM NPOBOAAMM.

HekoTopble n3 metogoB oGHapyXeHUsl NEPEXOAHbIX MPOLLECCOB U Npumepbl  NpumeHeHust CU:

- MeToA CpaBHEHWUsl, OCHOBaHHbIW Ha NPeBbIlleHNN (DUKCUPOBAHHOIO abCOmMIOTHOrO NMOPOroBOro 3HAYeHus1, ycTa-
HOBNEHHOro, Hanpumep, OrPaHUYMTENSIMA UMIYIIbCHbIX NEPEHANPSDKEHWA, YYBCTBUTENbHLIMU K BXOZHOMY Harnpsike-
HMIO;

- meToa ornbawowein, NogobHbIA METOAY CPABHEHUS, HO C UCKIIOYEHUEM OCHOBHOW COCTaBNsoWel nepe aHa-
NN30M, NPUMEHUMBIN, HANPUMeP, Ansi NePEeXoAHbIX NMPoLEeccoB, OOYCIOBINEHHbLIX E€MKOCTHOW CBSI3blO;

- MEeTOA CKONb3ALWEro OKHa, NpU KOTOPOM MIHOBEHHbLIE 3HAYEHUS1 CPABHUBAIOT C COOTBETCTBYIOLLMMU 3HAYEHUSIMU
npeabiaywero nepuoaa, NPUMEHNMbIA, HaNpUmep, Afs HU3KOYACTOTHBLIX NepPexodHbIX KOMMYTALMOHHbLIX MNpPOLIECCOB,
CBSI3aHHbIX ¢ GaTapesiMM KOHOEHCATopOB, NMPUMEHSIEMbIMU AArsi KOPpeKuun ko3 duumneHTa MOLLHOCTY;

- meTog wuaMepeHus dv/df, OCHOBaHHbLIA HA NPEBbIWEHUN TEKYLMM 3HaYeHnem dv/df abconoTHOro NOPoOroBoro
3Ha4YeHusl, 4TO BbI3biBaeT, HaNpumep, oWnOoYHbIEe cpabaTbiBaHNsl B CXEMax CUITOBOM 3MEKTPOHUKM WITM HENWHEWHbIe
npoueccol B 06MOTKax MHAYKTOPOB;

- MeTo[ M3MepeHusi cpeaHeKBaZipaTUHECKOro 3HAYEHUsl, OCHOBaHHbLIA HA WCMONb30BAaHUM BbLICOKOW 4acTOTbl
OTCHETOB, BbIMMCIIEHUMWN CPEeAHEKBaApaTUYeCcKOro 3HaueHusl Ansi MHTEPBaroB BPEMEHW MHOIO MEHbLLE Nepuosa OCHOB-
HOWM 4acTOThbl M CPaBHEHUM NONYYEHHOIO pe3ynbTarta C NOPOroBbIM 3HaveHneM. [aHHbIA MeTod NPUMEHUM, Hanpumep,
Korga ganbHeiiwve BblHMCcNeHnst UCNosb3ayioT AN pacyeTa 3HePIMn B yCTPOMCTBAX 3aluThl OT UMIYISIbCHBIX MepeHanpsi-
XKEHWIA WNM HakonneHws 3apsaos;

- Apyrve mMeToAbl, OCHOBaHHbIe Ha NpeACTaBleHMM curHana B 4acToTHOW obnactu (auckpetHoe unm BeicTpoe
npeobpasoeaHve Pypbe, BeBNET - aHanuM3 u T. 4.).

A.4.5 MeTogbl knaccudukayum 1 napameTpbl

MepexoaHblli npouecc, oOHapyxeHHbIW MeTogamu, YykasaHHeiMu B A.3.3, cneayeT knaccuduvumMpoBaTh.
HekoTopble KnaccumkauuoHHble napamMeTpbl NEPexoAHbIX NPOLLECCOB BKITIOYaT B cebs:

- NMUKOBOE 3HauYeHWEe HarnpsikeHWst nwnu Toka (crnefyeTt yuuTbiBaTh, YTO HA MUKOBOE 3HAYEHME BrusieT Takke
MHTepBan UamepeHus);

- NpeBbIleHNe HanpsbKeHust;

- CKOpPOCTb BO3PAaCTaHWA HanpsbkeHus unv toka (dv/dt unu dildf);

- YacCTOTHblE XapaKTepPUCTUKK;

- ANUTENbBHOCTb Npouecca (cnegyeTt yuuteiBaTh TPYAHOCTb OnpeaeneHusl AnuTenbHOCTU un3-3a gaemndupoBaHus,
HenpaBuMbHOCTM (DOPMBI  CUFHaNna U T. A4.);

- k03thduuMeHT aemndnpoBaHus;

- 4YacTOTY BO3HVKHOBEHWS;

- BHEPIVIO N MOLWHOCTL (NepexoaHoro npouecca B CUCTEME 3NEKTPOCHaGKeHUs1 UM NepegaHHoOro n3 CUCTEMBI);

- MOBTOPSIEMOCTb [Mepunoguyeckme nepexoaHble npouecchl (B BUAE UMITYIIbCOB B KAXAOM NEpPUOAE) Nnn OauHOM-
Hble (Henpeackasyemblie)].

YKkasaHHble Bbile napaMeTpbl LenecoobpasHo NpuMMeHsiTb Npu  paspaboTke cucTemMbl knaccudukaumm, no3eo-
NAOWERn CTaTUCTUYECKN ONUcaTh NepexogHbie npoueccol. C ApYro CTOPOHbI, HECKOIMBKO U3 3TUX TPYAHO onpeaensaembix
napaMmeTpoB MoryT BbiTb rpacuyeckm npeacTaBneHbl Ha OAHOW OCLUMMNOrpaMMe, YTO BaXHO, HanpuMep, Npu noucke
HencnpaBHOCTEN.

A.4.6 BnusHue yCTPOUCTB 3aWUThl OT UMNYNbCHbIX NEepeHanpsiXXeHUuii Ha U3MepeHue napameTpos nepe-
XOAHbIX NpoLeccoB

YcTpoicTBa 3awmThl OT UMNYNBCHBIX MEpPEeHanpshkeHUiA NPpeACTaBnaT coboi WyHTUPYIOWMe SNeMeHTbl, NPOBO-
Aswme TOK NPW NPEBbLILWEHWN NOPOroBOro HanpsbkeHusl. [laHHble yCTpoicTBa O6LIMHO MCMONb3YIOT ANs OrpaHNYeHust
MMMYNBCHBIX NepeHanpsXeHUn (CKa4vkoB HanpsbkeHusl). OHW LUIMPOKO NMPUMEHSIIOTCA B CETEBLIX PUNLTPAX U 4aCTO BXO-
OAT B COCTaB TakNX YyBCTBUTENBHBLIX 3MEKTPOHHbIX YCTPONCTB, Kak NepCoHarbHble KOMMbIOTEPHI.

Mockonbky BCe yCTPOMCTBA 3aWMUTbl OT UMITYIIbCHbIX NEPEHANPSDKEHUIA B 3NEKTPUUECKON CeTU haKTUYEeCKU coeaun-
HEeHbl NapannensHo, TO YCTPONCTBO 3awmThl ¢ Hamboree HU3KUM MOPOroBbIM HanpsikeHnem 6Gypet (B npegenax ero
BO3MOXHOCTEW) OrpaHnqMBaTh BCe NepexogHble HanpsHKeHUsl U LYHTUPOBAaTh GOMbLUYI0 YacTb TOKOB NEPEXOAHBIX NPO-
ueccoe, BosgencTBylowmnx Ha obopyaosaHue. CriegoBaTernbHO, U3MEPeHUe NepexoaHbiX HaNpsHKeHUH Ha MHOMUX
obbekTax (oucHelie nomeweHns, nabopatopun, NPOMbILLIEHHbIE NPEONPUATUSA U T. [.) MOXET NPUBECTU K HETOUHOMY
pesynbTaTty, Tak kak 6yaeT npocTo WaMepeHO MOPOroBOE HAMPSDKEHWE OQHOTO M3 pa3spsigHWKOB. o 3Tol npuunHe
nepexoaHbIil TOK 4acTo ABNAETCA Nyudleil Mepoi OLEeHKM MHTEHCMBHOCTU NMEpPEXoAHbIX MPOLECCOB, YeM nepexogHoe
HanpseHune.

A.5 BbICTpble U3MEHEHUA HanpsXeHunA

BbicTpoe M3MeHeHWe HanpshkeHWs NpeacTaBnsieT cob6oi  peskuii nepexop, CPEAHEKBAAPATUHECKOTO 3HAYEHUS
HaNPSKeHWA OT OAHOrO YCTAHOBUBLLErOCSI 3HAYEHUS! K APYroMy.
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Onsi namepeHnst BbICTPBIX WM3MEHEHUI HanpsikeHWst [OOIkHbl ObiTb  OMpeaerneHbl NOPOroBble 3HaYeHUs Onsi
KaXgoro w3 cnegyowmx napameTpoB: MUHUMANBHOW CKOPOCTU W3MEHEHWS1 HamnpsiXeHusl, MUHUMAIbHbIX AIMTEenbHO-
CTell YCTAHOBMBLUMXCA 3HAYEHWI HAMPSXEHWSA, MWHUMANbHOW PasHOCTU HANPSHKEHWIA MeXay OBYMSI YCTaHOBUBLLMMU-
Csl 3HAYEHUSAMM UM MOCTOSIHCTBA YCTAHOBUBLUMXCS 3HAYEHWUWM HAMpPSHKEHUS.

BHaveHre HanpsbkeHnst Npu BGbICTPOM M3MEHEHUW HanpsiKEeHUs1 He OMKHO MPeBbIlaTh MOPOroBbIX 3HAYeHWN
npoearna HanpsekeHust U/Unu nepeHanpsikeHnsl, MHavye U3MeHeHue HanpsikeHust 6yaeT MHTepnpeTUpPOBaHO Kak Mpo-
Ball WM nepeHanpsiKeHue.

XapakTepHblM napameTpomM ObICTPOrO M3MEHEHWs1 HaMpsbKeHust SIBMsieTCsl PasHOCTb MeXAy YCTaHOBMBLLMMCS
3Ha4YeHneM HanpsPKeHusi, QOCTUIHYTLIM Mocre BbICTPOro M3MEHEHUs,, U WCXOOHbIM YCTaHOBUBLUMMCA 3HA4YeHWeM.

A.6 Tok

A.6.1 O0owue nonoxeHus

MpumeHuTensHo kK K3 wm3mepeHust Toka AOMOIHSIOT U3MEPEHUsI HanpsikeHWsi, 0COOeHHO ecnn  Heobxoaumo
onpeaennuTb NMPUYMHLI TakMX COObLITWIA, KaK M3MEHEHWe 3Ha4YeHUsl HanpsKeHUsl, NPoBan HanpsiXeHusl, NpepbiBaHne
HanNpPsKEHWsT UMW HECUMMETPUSL.

dopma konebaHuii Toka MOXET NOMOYb OTOXAECTBUTL 3anMcaHHOEe CODbITUE C KOHKPETHBIM TEXHUYeCKUM cpef-
CTBOM U ero pyHKLUMOHUPOBaHWEM, Hanpumep, MyCKOM ABUrartens, BKITIOYEHUEM TpaHchopMaTopa UNu MnoaknoyeHn-
eM KoHAeHcaTopa.

["apPMOHWKM M MHTEPrapMOHMKW TOKA, CBA3aHHbIE C FAPMOHUKaMU M UHTEPIrapMOHUKaMU HanpskeHusi, MoryT BbiTb
nonesHsIMU ANsl onpegeneHnst XapakTepucTuK Harpyaku, NOAKIIOHYEHHON K CeTu.

CnepnyeT y4ecTb, YTO UamepuTenbHble NpeobpaszoBaTeny B HACTOSALWEM MPUMNOXEHUN He paccMaTpuBaloTCs

A.6.2 TepMUuH n onpegeneHune

CpeaHekBagpaTu4eckoe NonynepuoaHoe 3HaYeHue ToKa Ihar cycle rms: CPEOHEKBAAPATUYECKOE 3HAYEHME
TOKa, W3MEpPEHHOEe 3a Kaxabli nonynepuoa.

A.6.3 Cuna Toka

A.6.3.1 UsmepeHue

O6nacTtb U3MeHeHUs1 cpegHeEKBaaPaTUYECKMX 3HAYEHUI I M3MEpPSIEMOro ToKa AOIKHA COOTBETCTBOBAaTb MOMHOMN
wkane CW, B TOM uncrne npyv MakcumanbHOM 3Ha4YeHun KosdduuneHtTa opMbi.

MpumedaHwne—B oueHKy CuIbl TOKA BKITIOYAIOT FAPMOHUKU, MHTEPrapMOHMKM M MyTbcauumn Npu nepegjadge
CUTHarnoB..

Knacc A

MamepeHns cpegHekBaapaTMYeckoro 3HaueHus Toka NpoBoasAT Ha WHTepBane BpemeHu usmepenus 10 nepuo-
OOB ANl CUCTEM 3neKTpocHabxeHusi Yactotor 50 My unn 12 nepuogoB — ansA cucteMm 4dactoton 60 My. MHtepsansl
BpemeHn 10/12 nepnogoB AOMXKHBI creacBaTh APYr 3a Apyrom 6e3 nepekpbiTus.

Knaccel SnB

Mcnonb3yemblii MHTEpBan BPEeMeHW W3MepeHuidi ycTaHaenusaet usrotoeutens CU.
A.6.3.2 HeonpeaeneHHOCTb NU3MEPEHUNA

Knacc A

HeonpegeneHHocTb namepeHnii A B o6nactu a3HaveHuii BIMSAIOWMX BENUYMH, YCTAHOBNEHHOW B 6.1, He gormkHa
npesbiwate * 0,1 % 3HauveHwust nonHow wkans CA.

Knacc S

HeonpegeneHHocTe namepenuii AI B obnacTtv 3HaueHWin BrnsioWwMX BEMMYMH B COOTBETCTBUM ¢ 6.1 ycTaHaBnu-
BaeT uarotoeutens CW. Bo Bcex cnydasx HeonpeaeneHHoCcTb ameperuii Al He pomxHa npeebiwate £ 1,0 % 3Ha4eHust
nonHor wkanel CA.

Knacc B

HeonpegeneHHocTb namepenuii AI B obnactu aHaudeHulii BNWsIOWMX BENUYUH B COOTBETCTBUM C 6.1 ycTaHaBnu-
BaeT usrotoeutenb CH. Bo Bcex cnyvasx HeonpeaeneHHOCTb Uamepenuii Al He gomkHa npebiwate + 2,0 % 3HadeHus
nonHor wkanel CU.

A.6.3.3 O6beguHeHMe N OLeHKa pe3ynbTaToB U3MepeHui

B cucTemax anekTpocHabxeHWs nepeMeHHOro oaHodasHoOro Toka BO3MOXHO M3MEpeHUe eaMHCTBEHHOrO cpea-
HeKBagpaTU4eckoro 3HayeHus Toka. [ns TpexnpoBoAHbIX CUCTEM 3reKTpocHabxeHWs TpexdasHoro Toka BO3MOXHbI
M3MepeHus Tpex CpeaHeKkBagpaTUHeckmx 3HauYeHuli Toka; ANA YeTbIPEXNPOBOAHBLIX CUCTEM 3MEKTPOCHaGXKeHUs, Kak
NpaBuno, BO3MOXHbl U3MEPEHUSs YeTbIpeX CPeaHEKBaAPATUYECKMX 3Ha4YeHWI Toka. [JononHUTEeNbHO MOXET ObiTh 3Me-
peH TOK B 3a3eMnsiolem NpoBoge.

Knacc A

WcnonbaytoT o6beauHeHHble MHTepBanbl uamepenuii no 4.4 n 4.5, Kpome TOro, Ansi crnaxveaHusl pe3ynbTaToB
M3MepeHuin MoryT GblTb MCNOMNb3OBaHbl AOMNONHUTENBHbIE MeToabl 06beauHeHnsl, Hanpumep, UUPOBOK GUMLTP
HW3KKX 4acToT, kKak yctanoeBneno B FOCT P 51317.4.7, nyHkm 5.5.1.
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Ecnu cpegHekBagpaTtnyeckoe 3Ha4eHue Toka, M3aMepeHHoe Ha niobom u3 uHtepeanos Bpemenu 10/12 nepnoaos,
NpeBbILAeT YyCTaHOBNEHHOE 3HadveHne nonHon wkansl CK, TO 3HaveHune Toka Ha AaHHOM uHTepBane 10/12 nepuogoe
JOIMKHO BbITb MapKMpoBaHo.

Knaccei Bu 8

Mcnonb3yemblii MHTEPBaN BPEMEHV M3MEPEHUIA ycTaHaBnueaeT nsrotoeutens CU.

A.6.4 MyckoBon TOK

A.6.4.1 UamepeHue

Knacc A

CuutaloT, 4YTO MYCKOBOW TOK HAYMHAETCA, KOrAa CpeaHeKBaapaTtudeckoe MorynepuogHoe 3HaqYeHne TokKa
Tpaif cycle rms BO3PACTAET BbILLE NOPOrOBOTO 3HAYEHWUSI MYCKOBOTO TOKA M 3aKAHYMBAETCS, KOTAa 3HaveHne lnair cyce ms
PaBHO WIM HUXE MOPOroBOro 3HAYEeHWs1 MyCKOBOro TOka MUHYC 2 % 3HAYEeHUs HOMUHANBLHOTO TOKA.

MMpu n3MepeHusix onpeaensitoT 3Ha4eHUst lhay oycle rms- BCE MHTEPBArbI BPEMEHW ANTUTENBHOCTLIO O4WH NoMnynepu-
04 OOIKHbI BbITb CMEXHBIMU U HE NEPeKpPbIBaTLCS.

MpumevyaHunsa

1 O6bIvHO NoporoBoe 3HadeHne BbiOMpaoT Gonee 120 % 3Ha4YeHUs1 HOMMHANBHOIO TOKA.

2 Ans nonHOro NOHMMaHWA SBMEHWI, CBA3AHHBIX C MYCKOBLIMU TOKAMM, PEKOMEHAYETCA MONYyYUTb OCUMNNOrpam-
Mbl BCEX TOKOB M HANPSKEHWI, OTHOCSLLMXCS K MYyCKOBOMY TOKy (cM. A. 7.2).

Knaccel Su B

MpoBoaAT namepeHnsa cpeaHEeKBaApaTUHEcKoro 3Ha4YeHUs1 TOKa 3a KOPOTKUA  UHTepPBan BPEMEHW U3MEepeHus,
yCcTaHaenueBaembii narotoeutenem CU.
A.6.4.2 OueHKka pe3ynbTaTOB U3MEPEHUN

Knacc A

ycKOBOWM TOK MOXET XapakTepu3oBaTbCs CreayoWwmMMy napameTpamm;

- ANNTENBHOCTBIO MYCKOBOrO TOKa (MHTEPBaroM BPeMEHU Mexay Ha4anom 1 KOHLOM MyCKOBOTO TOKA);

- MaKCUMAnbHbIM 3HAYEHUEM nq cycre rms: VBMEPEHHBIM NPU MYCKOBOM  TOKe;

- KBaAPaTHBIM KOPHEM U3 CPEAHEapuMeTMYECKOTO 3HAYeHWs KBaApaToB pesynbTartos M3MepeHuit Lhqy oyce rms
3a Bpemsl AefCTBUS MyCKOBOrO TOKA.

Knaccel SnB

TpeboBaHusi B HacTosILLEM CTaHAapTe He YCTaHOBIEHEI.
A.6.4.3 HeonpegeneHHOCTb U3MEpPEHUNA

Knacc A

HeonpegeneHHocTb namepennii AI B o6nacti a3HaveHuii BvsIOWMX BENWYUH, YCTAHOBMNEHHBIX B 6.1, He AomkHa
npeebiwath + 0,5 % namepeHHoOro 3HaveHus. HeonpeaeneHHOCTb U3MEPEHUs ANUMTENBHOCTM TOKa paBHa OAHOMY NOny-
nepuoay.

Knaccbi SuB

WarotoButens CU ycTaHaBnveaer:

- HeonpeaeneHHOCTb M3MepeHWn Al B yCNOBUAX BRUSIIOWMX BENMUYUH B COOTBETCTBUM C 6.1;

- QuanasoH U3MEHEeHUsl Toka.

Bo Bcex cnyvasix HeonpeaeneHHocTb namepennii Al He porkHa npesblwath + 5 % WM3MEpPEeHHOro 3HaueHusl.
Uzeomosumerns CU ycmaHasnusaem memod pacyema HeonpederieHHOCMU u3MepeHul.

A.6.5 TapmMOHUKN TOKA

Knacc A

MamepeHne rapmoHuk Toka AnA uenewn HacTosiwero craHgapta npoeoasar no FOCT P 51317.4.7. Wamepenus
NPOBOAAT Ha OCHOBHLIX MHTepBanax sBpemenu (10/12 nepuoaos) 6e3 npomexyTkoB Mexay uHTepBanamu. B kavecTtBe
pesynbTaToB M3MEPEHW Ha OCHOBHbIX WHTEepBarnax BPeMEHW AOMKHbI GbiTb rapmoHudeckwe noarpynnbl Iy, , no
FOCT P 51317.4.7.

O6beauHeHHble MHTepBarnsl BpEMEHU MPUMEHSIIOT B COOTBETCTBUM C 4.4 1 4.5.

PesynbTarthl M3MepEeHNs rapMOHUYECKMX MOArpynn Igy , Ha uHTepeane spemenn 10/12 nepuoioB MapkMpyioT,
€Cnn B TeYeHWe 3TOro MHTepBarna BpeMeHW MpoucXoauT NpoBar HanpsbkeHWst Ny nepexHanpsbkeHue (cm. 5.4), wnn
npepbiBaHne HanpspkeHnst (cm. 5.5).

Knaccbi SuB

MeToabl namMepeHnst n anropmTm o6beguHEHUs pesynbTaToB M3MepPeHuld ycTaHaBnMBaeT uarotoButens CU.

A.6.6 MHTeprapmoHukn Toka

Knacc A

MamepeHne MHTEprapMoHUK ToKa Ans Luenen Hactosiwero craHgapra npoeogsat no FOCT P 51317.4.7.  WUamepe-
HWA NPOBOASAT Ha OCHOBHbIX MHTepBanax spemenu (10/12 nepuogos) 6e3 NnpoMexXyTKOB Mexay uHTepBanamu. B kaue-
CTBE Pe3ynbTaTOB M3MEPEHWI Ha OCHOBHbIX MHTEPBarax BPeMeHU [AOIDKHbl ObiTb LIEHTPMPOBAHHLIE WHTEepPrapMOHU-
ueckue noarpynnel Iy , no FOCT P 51317.4.7.
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O6beguHeHHble MHTepBarbl BpEMEHW MPUMEHSOT B cooTBeTCTBUM ¢ 4.4 1 4.5.

PeayrbTaThl M3MepeHUsi MHTEPrapMOHWYECKUX LEHTPUPOBaHHbBIX Noarpynn Iy , Ha MHTEpBane epemenn 10/12
nepuodoB MapKMpytoT, 8Clu B TEYEHWE 3TOr0 MHTEpBana BpeMeHW MNPOoUCXOoAMT NPOBan HanpsKeHWs unv nepeHanps-
XeHue (cMm. 5.4), wnu npepeiBaHue HanpsbxkeHust (M. 5.5).

Knaccbi Su B

MeToapl namepeHns U anroputMm obbeduHEHUs pe3ynbTaToB U3MepeHuid ycTaHaenmBaeT uarotoeuTens CU.

A. 7 XapaKTepMCcTUKN NpoBarna HanpsxeHUA

A.7.1 OCHOBHBbIE NMONOXEHMUA

MpoBanbl HANPSPKEHUA SIBMNSIOTCS pacnpocTpaHeHHbIMKU cobbiTuAMM HapyweHuss KO. B HOpmaTMBHOM 4acTu
HacTosIWero craHaapTa MpoBarnbl HAMPSPKEHWUsT XapaKTepusyroTes ABYyMst napaMeTpamu: rmyOuHON u AnuTenbHOCTIO.
9T napameTpbl Nony4atT u3MepeHMeM cpegHeKBaapaTUYeckoro 3Ha4YeHWsa HanpskeHwsl, OBHOBNSIEMOro  Ans Kaxgo-
ro nonynepvoga.

OpgHako npoBanbl HANPSPKEHUS peako UMEOT NPSIMOYTONbHY0 hOpPMY, TO €CThb rMyBrHa npoBana 4acto MeHsieTcst
B TEYEHWe ero AnuTenbHOCTM W OrpaHuyYeHne napaMmeTpoB TOMbKO FMYBUHON M ANUTENbHOCTBIO MOXeT AaTb HeJoCTaTou-
HO 06BbeKTUBHYIO MHbopMaumio. Hanpvmep, Npy npoBane HanpsbkeHUst BO BPeMsl Mycka ABUraTens unv  BKIOYeHUU
TpaHcdhopmaTopa CyWecTByeT MNaBHbIA Nepexoq Mexay NpoBanoM HanpskeHWs 1 HopMaribHbIM COCTOSIHUEM.

B koHeuHOM cueTe, Hanbonbluee KONMMYECTBO MHAOPMaLMM COAepPXUTCA B hopMax curHana, 3apernctpvpoBaH-
HblX BO Bpemsi npoeana HanpsikeHusi. OgHako Habop xapakTepucTWK MpoBana HanpsbkeHusl SIBNsSieTcs NnonesHbIm
cnocobom cokpaleHusi obbema gaHHbIX, UHTepnpeTauum U knaccudukaumm cobbiTuii Hapywenus K3.

MHorokpaTHble MpoBanbl MOTYT NPOM30NTH, HaNpUMep, NpU HeydaBLUEelcs MoMbITKe NOBTOPHOIO BKIOYEHUS CeK-
LMK Nnocre KOPOTKOro 3aMbikaHusi. CobbITUS, KOTOPbIE MPOMCXOAAT NpUBNUanTeneHO B O4HO M TO XXe Bpemsl, MoryT 6biTb
NPUHATLI 32 eAWHCTBEHHOE CobbiTHe.

MoaToMy B 3aBUCMMOCTU OT Lenu U3mMepeHust B AONONHeHue K rmybuHe u gnuTerbHOCTM NpoBana HanpsbkeHust
MoryT 6bITb PACCMOTPEHbI APYr1e XapakTepucTUKM.

A.7.2 BbicTpo OOHOBRAAEMbIE CpeaAHEeKBaApaTU4YECKNe 3HAYEeHUA

Bo Bpemsi npoeana HanpskeHnst MoXeT OblTb MONE3HbIM BbIMMCAATE OAHONEPUOAHbIE CpeaHeKBagpaTuyeckue
3Ha4veHusi, OOHOBNsIEMblE Yalle, YeM Kaxxdbli nonynepuoa (kak onpegeneHo B HOPMaTUBHOM YacTU HacTOSILLEro CTaH-
dapta). Hanpumep, moxeT GbiTe NonesHbiM 0BHOBNATL OgHONEPUOAHOE CpeaHeKBagpaTuyeckoe 3HavyeHme 128 pas B
TeyeHne nepuoga. ITOT Noaxod noseonsiet Gonee TOHHO MAEHTUMUUMPOBATL HAYarlo U KOHEL, NpoBarna HanpsikeHws,
MCMonb3ysl TONbKO MOPOroBLble 3HaveHus. K HepgocTatkaM 3TOro mogxoga OTHOCATCA yBenuyeHne obbema AaHHbIX U
06paboTky, a Takke MCNOMNb30BaHNE CIMaXuBalowWwero (unbTpa, KOTOPbIA MOXET UCKa3UTh pelynbTar.

MamepeHus cpegHeKkBagpaTuUeckmx 3HAaYEHWUI HanpsiKeHust MO3BOMNSIOT NPaBUMBHO OLEHUTH MOWHOCTL B PE3K-
CTMBHOW Harpy3ke. OAHaKO 3NEKTPOHHbIE YCTPOWCTBA, KaK NPAaBWUIo, BOCMPUUMHYUBEI HE K CPeaHEeKBaapaTUHeCKOMy
3HAQYEHUIO HaNpsiKeHWsl, @ K MUKOBOMY 3HAYEHWIO CUTHANa, U HEYYBCTBUTENbHBI K APYIUM XapakTepuctukam ¢opmel
curHana. [nsi oueHku BNysiHUA NpoBaria HanpshXeHUst Ha SNEKTPOHHbIE YCTPONCTBA MOTYT GbITh NONE3HbI ANrOPUTMBI, HE
OCHOBaHHble Ha CPEeAHEKBaZApaTUYECKOM 3HAYEeHUW HANPSHKEHUS.

A.7.3 Yron c¢asosoro casura

Insi HEKOTOPbIX MPUMEHEHWIA 3NEKTPOOBOPYAOBAHUA BAXXHON XapakTEpUCTUKON ABNAETCA yron (ha3oBoro casura,
npy KOTOPOM HAYMHAETCS NPOBarl HaNpsiXeHusl. 3TO UMEET MECTO, HaNnpUMep, B Cy4asx Camonpon3BONbHOTO OTNyC-
KaHUA 3NneKTpoMexaHNn4eCKnx KOHTaKTopoB.

HanHbiii yron cpasosoro casura MoxeT GbITb onpeaeneH NyTem 3anucy y4acTka BOMHbI 40 U B TeHeHne nposana
HanpsbKeHUs! M MOUCKOM  HAa HEM TOYKM, B KOTOPOW (hopma BOMHbI OTKIOHAETCA OT uaeanbHoW, Hanpumep, Ha 10 %.
3arem HeoOxoaMMO ABUraTbesl B 06paTHOM HaNPaBNeHUN K Havany npoBana B NMOUCKax TOYKU C MEHbLUMM OTKIIOHE-
HueM, Hanpumep 5 %. STOT anropuTM oYeHb YYBCTBUTENEH W NO3BONAET TOHHO ONpeAenuTb Ha4Yano Npoeana Hanpsxe-
Hus1 6e3 noxHbIX cpabaTtbiBaHuii Npy  crabbix kONe6aHUaAX, He OTHOCALMXCA K NPOBany HaNPsHKEHUSA.

Mopo6HbIV anropuTM MOXET GbITb UCTIONB3OBAH U ANA HAXOXAEHUA KOHUA NpoBana HanpshkeHus. 3TOT noaxoa
No3BOrISIET paccuMTaTh ANMTENBLHOCTL NPOBara ¢ pa3peleHnem HaMHOTO NyHLWNM, YeM OauH Nepuoa. Taioke COBpEMEH-
Hble MeTofbl 00paboTkmu curHana umeloT cnocobHOCTE TOYHO OOHapYXMBaTh HA4anNo NPOBAana HanpsHKeHWs.

A.7.4 HecummeTpua npu npoBane HanpAXeHuA

Haxe o4eHb KpaTKOBpEMEHHAsi HECUMMETPUS HaNPSXKEHUIA MOXET NOBpeanTb Harpysky TpexdasHoro ebinpsamm-
Tenst UMM Bbl3BaTb cpabaTbiBaHMe TOKOBOW 3awmTbl. TpexdasHble NpoBasnbl HacTo 6bIBaOT HECUMMETPUYHBIMK. Cno-
cob ObicTporo 0GHOBIEHUs1 CpegHEKBAAPATUUHbLIX 3HAYEHWH, ONUCaHHbIN B A.7.2, NONe3eH Npu BblMCNEHUN Tpexdas-
HOI HECUMMETpUM BO BpeMmsi npoBana. HecuMmeTpusa vacto n3meHsieTca BO BpeMs NpoBana, Nno3TtoMy oHa MOXeT 6bITb
npeacTaeneHa B rpaduyeckoil hopme UNM MOXeT OblTb YKa3aHO MakCMManbHOe 3Ha4YeHWe HEeCUMMETPUM.

MoxeT 6biTb MONe3HbIM NpoaHanU3MpoBaTe OTAENBHO HYMNEBYD NocneaoBaTenbHOCTb, 0OpaTHyl0 nocneaoBa-
TEMNbHOCTb W MONOXUTESBHYIO NMOCNeA0BaTENbHOCTL OCHOBHOM YacToOThl BO BPEMsi HECUMMETPUYHOIO NpoBana Hanpsi-
XeHust. JTOT noaxoa AaeT uHdopMauMio O TOM, Kak NPOBan HanpsHKeHUs1 PacnpoCTpaHsIeTCsl B 3MEeKTPUYECKOW CeTu
1 MoXeT BbITb none3eH Ansl NOHUMaHWUA OAHOBPEMEHHBIX NPOBAaNOB U BbIGPOCOB B pa3nuyHbIX (hasax.
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A.7.5 Yron cbazoBoro coBura Bo BpeMs npoBana HanpaxeHus

B HekoTOpLIX cUTyauusix, Hanpumep, B TpexdasHbiX BbINpAMUTENsX, yron ¢a3oBoro casura Nnpy nposane Hanps-
KEHUsSI MOXXET UMETb BaXXHOe 3HadeHne. Takoi yron ¢ha3oBoro casura MoXeT GbiTb M3MepeH, HanpuMep, C NOMOLLLIO
AvckpeTHoro npeobpasoBaHust Pypbe, NPUMEHEHHOTO K Neprogy HanpshkeHus A0 Havana npoearna, u K creaylowemy
nepuogy HanpsikeHus1 nocne Havana npoeana. Ecnu Takoin nogxop npUMeHUTL KO BCEMyY NPOBary, MOXET GbiTb paccHu-
TaH MakcumarnbHbIA yron ¢a3oBoro cABura BO BpPemsi NpoBana.

3HaHve yrna a3oBOro caBura B KOHLUE NPOBana HanpsbkeHUs Takke MOXeT ObiTb noneaHbiM. B HekoTopbix
CUTyauusx, Hanpumep, Npu aHanuse crabunbHocTM Has3oBoOl aBTONOACTPONKM YACTOTbl, MOXET OblTb MNONE3HbIM Bbl-
YUCNUTb MakCMManbHOe 3HaYeHe n3ameHeHus yrma asoBoro casura do/dt Bo Bpems nposana HanpshkeHus. Boincne-
HWe yrna ¢a3oBOro cABMra Bo BpeMmsi NPoBarna HanpsbkeHnst MoXeT GbiTb 06beANHEHO C BbIYUCNEHUEM HECUMMETPUM
HaNPsHXKEHU NpY  NpOBane HanpsbkeHWs MyTeM BbIYMCIIEHMA aMnnuTyAbl U yrna ¢ha3oBoro caBura COCTaBNSOWMX
Hyneeoli nocnepoBaTenbHOCTU, 06paTHON nocnefoBaTeNbHOCTU U NPSAIMOWM  MOCNEAOBATENBHOCTU HANPSPKEHWUIA BO
BpPEeMsi HECUMMETPUYHOIO NpoBana.

A.7.6 HegocTtaowee HanpsixeHue

HaHHasa xapakTepucTuka npoBana HanpspkeHust MOXeT BblTb paccunTaHa nyTeM BoiuMTaHusa DOpMbl BONHbLI NPO-
Bana HanpsbkeHWsa U3 npaeanbHon (hOpMbl BOMHBLI C amMImMTyaon, ¢a3on u 4acToTon, OCHOBAHHBIX HAa AaHHbIX nepepg
npoeanom. Jta xapakTepuctuka moxeT 6biTb nonesHa, 4To6bl NpoaHanU3MpoBaThk BAMSIHWE NpoBana, HanpuMep, Ha
AnHaMuYeckne ctabunuaaTopbl HanpspKEHWS.

A.7.7 UckaxeHue BO BpeMA NpoBarna HanpsxeHus

HanpsikeHne BO Bpemsi NpoBarna 4acTo UCKaXEHO, W WUCKaXKEHWS! MOTYT BbITb BaXKHbl ANS NOHUMaHUA  BO3Aew-
CTBWSI NPOBana HanpsKeHUs1 Ha 9NeKTPOHHbIE YCTPOMCTBA. [ANA ONMCaHWuA UCKaXXeHUa BO BpeMA Npoeana Moxet 6biTb
NpUMEHEH TPaAULMOHHBIN MEeToq pacyeTa KOI(PMULIMEHTA UCKAKEHUS CUHYCOMZANBHOCTU KPUBOW HANPSKEHWUs, HO
npy 3TOM WCKAXEHHOE HanpsXeHWe CPaBHMBAIOT C HanpPsHXeHWEeM OCHOBHOW YacTOThl, KOTOPOE, MO ONpeaeneHunio,
OLICTPO U3MEHAETCA BO Bpems npoeana. 1o aton npuunHe MoxeT 6biTb 6onee NonNes3HbIM OLEHUBATh UCKaXEHUEe BO
Bpems NnpoBarna NpocTo CpeaHeKBaapaTUYHbIMKM - 3HAYEHMSIMW  HEOCHOBHbIX cocTaBnsiiowmx. pucyTcTBUe YeTHbIX
rapMoHMK BO BPeMsl U Nocne NpoBana MOXeT ykasbiBaTb Ha HacbiweHue TpaHcdopmaropa.

A.7.8 [pyrue xapakTepucTuku

MpuBeeHHbIN NEpeYeHb XapaKTEPUCTUK MPOBANOB HANPSXXEHUA He ABMSETCA ncuepnoiBaowmm. [pyrve xapak-
TEPUCTUKM, HE YKa3aHHble 34eCb, MOryT ObiTb Takke MOME3HbLIMU ANA aHanu3a BMAWSHUSI MPOBAroB HAaMpsHKEHUs Ha
pasnnyHble TUMbI HArPY30K, YNPABNAIOWMX U KOPPEKTUPYIOWMX YCTPOUCTB. [lononHuTensHble CBeAEHUS NpuBeaeHs! B [5]
n[13].
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MpunoxeHune B
(cnpaBo4HoOE)

U3mepeHUs nokaszaTteneil KayecTBa aNeKTPUUECKON IHepruM — pyKoBOACTBO Mo NpoBeAeHUI0

B.1 UamepeHus nokasatenein K3 npu BbINONHEHUU YCNOBUA JOrOBOPOB

B.1.1 BeeneHune

MpuBedeHHble B HACTOSILLEM MNoapasgene MaTtepuarnsl npeactaensioT coboll pekoMeHZauMn no UM3MepeHUsaM
nokasaternen K3 npu BbINOMHEHWU YCNOBUA OOrOBOPOB. B HWMX W3NoxeHbl akTopbl, KOTOPbIE CreayeT Y4YuThbiBaThb
CTOPOHAM [JOrOBOPHbLIX OTHOLLEHWA.

MpumedaHune— BHactoawem pasgene obcyxaatoTces cnocobbl oueHkM nokasatenert KO, oTHocawwmxes
K HanpsKeHuto.

Mpu BKNtOYeHWs1 BonpocoB obecneueHnsa KO B TekcT goroeopa criedyeT yuuTbiBaTb pekoMeHdauuu, NpuBedeH-
Hble B B.1.2. [pu npoBeaeHun uamepeHuin nokasatener KO ¢ uenbio npoBepkM COOTBETCTBUSI YCNOBUAM OOroBopa
crnegyer yuMThiBaTh pekomMeHgauuun, npusedeHHsie B B.1.3.

B.1.2 O6wee paccmoTpeHue

YcnoBusi gorosopa, oTHocsAwmecs K KO, A0mKHbI 6biTh BLINOMHUMbI OAHOW CTOPOHOR U NpUemMIeMbl Arsi ApYro.
B kauecTBe OTNpaBHOM TOUKM NPW YCTaHOBMNEHWM BonpocoR KO B goroBope AdonkeH 6biTb ykasaH ctaHgapT, ycTaHaenm-
Batowwin Hopmbl KO (cm. TOCT 13109). CnegyeT yunTbiBaTh cBedeHusl 06 oxugaemblx U akTUHecknx 3HaveHusIx
nokasarternen KO B anekTpuyecknx ceTsix, npuBeaeHHble B ctaHgaptax MOIK, nanpumep [14] —[17].

Ons Toro 4tobbl pesynbTaTthl MaMepeHui nokasaTener KO 6binu npeacTaBmTenbHBIMU NPY HOPMarbHbIX YCIOBU-
ax paboTbl CUCTEMbI arnekTpocHabxxeHwsl, criegyeT nNpu aHanv3e pesynbTaToB M3MEePeHUn He NpUHUMaTh BO BHUMaHue
(HO He MCKMoYaTh NOMHOCTBLIO) AaHHble, MONYYeHHbIe B MHTEPBalbl BpEMEHW, KOorga nutatowas ceTb siBnsnack 06bekTom
BO3ENCTBUI, Bbl3BaHHbIX:

- UCKMIOYNTENIBHBIMU NOTOOHBIMU  YCITOBUSIMMK;

- BIUSIHNEM TpeTbel CTOPOHbI;

- OEACTBMAMM OpraHoB BracTy;

- o6CTOATENBbCTBAMY  HENPEOAONMMOW CUITbI.

HoroBop OoMnXKeH ycTaHaenueatb, criedyeT fv Npyu OLEeHKe COOTBETCTBUA Pe3ynbTaToB U3MepeHun TpebosaHnsam
JOroBopa WCKNoYaTh pe3ynbTaTbl MUBMEPEHUIA, MApKMPOBaHHbIE, Kak YKa3aHO B OCHOBHOW YacTu ctaHaapTta (cwm. 4.7).
Ecnvn mapkupoBaHHble JaHHble UCKTYaloT, TO pesyrnbTaTel U3MepeHuid kaxaoro nokasarena KO 6yayt, kak npaeuno,
B3aVMHO HE3ABUCMMbLIMU, W 3HAYEHWE KaXKAOro nokasartesnsi MOXHO ByaeT HenocpeacTBEHHO CPABHUTL CO 3HAYEHUEM,
YCTaHOBINEHHbIM B AoroBope. Ecnu mapkupoBaHHble JaHHbIE HE UCKMIYaloT, TO pedynbTaThl udmepeHun GyayT, kak
npaewrno, B Gonbllel CTeneHn xapakTepuaoBaTb HenocpeacTBeHHoe BrinsiHne K3 Ha dyHKUMOHMPOBaHWE BOCMPUUMUU-
BbIX Harpy3oK, HO npu atom Oyaet Gonee CNoXHO UM gaxe HEeBO3MOXHO CPABHUTL Pe3yrbTaTbl M3MEpPEHUn ¢ Niobbim
JOTOBOPHbIM 3Ha4YeHWEM.

MpumeyaHue— MapkupoBaHve pe3yrnbTaTOB M3MEPEHWUl yKasblBaeT HA TO, YTO U3MepeHus mornn GbiTe
noaBepXXeHbl BIMSAHMIO MOMEX, M YTO OgHa MoMexa MOrna CTaTb NPUYMHOK M3MEeHEeHUs1 HECKONbKMX noka3artenen KO.

Ecnu npoeeaeHne namepeHuii nokaszarteneit KO cuntaetcd HeoOXOAMMBbIM ANsl OLUEHKW COOTBETCTBUS 3MeKT-
pocHabXeHWst YCNoBWUsIM JOrOBOPa, TO HA CTOPOHY AOrOBOpPa, KOTOPas CHUTAET U3MEpPEHUsl HEOOXOAMMbIMK, [AOSMKHA
ObITb BO3MOXeHa OTBETCTBEHHOCTb 3a MX OpraHu3aumio (ecrnv He NPoBOANTCA HernpepbiBHbIA MOHUTOPUHN K3). OpaHako
3TO He JOIMKHO NpensiTCTBOBaTb TOMY, YUTOOLI B AoroBope 6Obina chneuwansHo onpegeneHa cTOpoHa, NpoBoAALLas
namepeHusi. Moryt Takke notpeboBaTbCA KOHCYNbTauuWM C TPETbEN CTOPOHOIA.

B pgoroeope criegyet ykasaTtb, kKakue (hMHaHCOBbIE 3aTpaThl, CBA3AHHbIE C MPOBEAEHNEM W3MEPEHWH, [OIDKHbI
HEeCTU CTOPOHbI gorosopa. PuHaHCOBbIe 3aTpaTthl MOTYT 3aBUCETh OT Pe3yNbTaToB M3MEPEHWIA.

YcnoBust 40roBopa A0MmkHbl YyCTaHaBNMBATb CPOKU AEMCTBUA QOrOBOPa, MHTEPBal BpEMEHU U3MEPEHWH, Nokasa-
Tenn K3, nognexawme namepeHusim, 1 mecta pasmeweHunst CU. [pu Bbibope MHTEpBanoB BpeMeHU U3MEpPEHUA U
HOMeHKnaTypbl nokasatenein K9 cm. B kavecTBe npumepa B.1.3.

Cnocob nogkniovernsa CU (Hanpumep dasa - HewTpanb unu dasa - hasa) AorKeH COOTBETCTBOBATL BUAY 3rek-
TpUYecko ceTn unu GbiTb BbIBpaH Ha OCHOBE COMMacoBaHHOIO PELlEeHUsi CTOPOH, YTO  [OJBKHO OblTb ykas3aHo B
Joroeope.

B goroeope cnepyet ykasaTb NPpUMEHAEMble MeTOObl UBMEPEHUA U 3HAYEHUSI HEONPEAENEHHOCTU U3MEPEHUA,
KaK yCTaHOBIEHO B OCHOBHOW YacTu HACTOALWEro cTaHgapra.

B poroeope cnefyeT ycTaHOBUTL MeTOL OMpederieHns KOMMeHcaumMm npu HapyLueHnm 0aHON U3 CTOPOH YCITOBUIA
goroeopa.
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Horoeop mMoXeT coAepxaTb MOMOXEHUS O MOPSIAKE pa3pelleHnUsi CrOpPOB, CBA3aHHbLIX C OLUEHKOW  pe3yrbTaToB
U3MepeHun.

Horoeop moxeT cogepxaTb MHOpPMaLMIO O NOPsiAKe AOCTYNa K AAaHHLIM U MX KOHOUAEHUMANbHOCTH, Tak Kak
CTOPOHA, aHaNU3NpyIoLWasa AaHHbIe U OLEHMBAIOLWAs COOTBETCTBUE JOrOBOPY, MOXET He BbiTb CTOPOHON, NPOBOASLLEN
namepenusa nokasarenen KO.

B.1.3 CneunanbHbie BONPOCHI

B.1.3.1 O6uwue nonoxeHusn

Ka4ecTBO 3neKTpuiecKoi 3HEPIMM OLIEHUBAIOT CPABHEHUEM pe3yrbTaToB MamepeHuii nokasatenen K3 ¢ Hopma-
mu KO (AOroBOpHbIMM 3HAYeHUsIMM), YKasaHHbIMK B goroBope. Hopmbl KO B HacTtosiwem ctaHAapTe He YCTaHOBMEHbI.

B oTHOWeHWKN kaxgoro u3 nokasatenein KO B 4OroBop mMoryT 6biTb BKIIOYEHbI criefylowme CBeAeHNUA: JOroBOPHOE
3HaveHwe (3HaveHus)) nokasatensi(e) KO, npoaorKMTENbHOCTb BPEMEHM U3MEPEHWIA, ANUTEeNbHOCTb BPEMEHHbIX
WMHTEPBANOB NPU OUEHKe 3HauYeHul nokasatener KO, BO3MOXHbIE cneuyanbHble npoueaypbl, OTHOCAWMECA K NPUMEHe-
HUIO MapPKMPOBAHHbLIX Pe3yNbTaToB U3MEPEHWIA.

3HaveHnss mHormx nokasatenei K3 (oTHOcsILMXCSl K HanpsbKEHWIO, rapMoHuKaMm, aose dbnukepa) mMoryT 6biTb
pasHbiMK B OyaHWYHbIE W BbIXOAHblE AHW. [1pOAOIKUTENBHOCTL U3MEPEHUIA AMsl OLEHKM 3TKUX Nokasatenen JoskHa
6biTb He MeHee OAHOW HeAenwu (MM HEeCKONbKUX Hedenb).

B.1.3.2 YacroTa

MpoaomKMTENbHOCTL M3MEPEHWNI: MUHUMASIbHBIA MHTEPBaN BpEMEHU U3MEPEHUIA NSl OLLEHKM — oAHa Heaersi.

MeToabl OUEHKM OCHOBaHbl Ha UCMONbL30BaHWM 3HAYeHW 4YacToTbl Ha 10-CekyHAHbIX WHTEpBanax BPEeMeEHM
n3MepeHus.

Mpeanaraotca cnegyowme MeToabl OLEHKU:

- pacyeT Ynucna Wnu NPoLEHTHONM 10NN 3HAYEHUIA YacTOTbl B TEYEHWE BPEMEHN U3MEPEHUI, KOTOPbIE BbIXOAAT 3a
BEPXHUIA UMW HWKHWUIA NPeaerbHble 3HAYEHUs!, YCTaHOBMEHHbIE B 10rOBOPE;

- CpaBHEHWE 3HAYEeHWIl YacToTbl, B MaKCMMAarlbHOW CTEMEHW OTKIMOHSIIOWMXCS OT HOMMHAIBHOIO 3HaYeHws), ¢
BEPXHUM W/WMN HWXHUM NPEeAeribHbIMY 3HaYEHUsIMY, YCTaHOBIIEHHBIMU B 0TOBOpe (MPOAOIDKUTENBHOCTE U3MEPEHW
B JaHHOM Crly4ae MOXEeT OTNMYaTbCs OT YKA3aHHOIO Bbile MUHUMANbHOIO 3HaYEHWs);

- CpaBHEeHWe 3Ha4eHWi YacToThl (B repuax), onpeaerneHHbIX ¢ BEPOSTHOCTbIO 95 % (Mnu ¢ MHOI BEpOSITHOCTLIO) 3a
OAMH W5 HECKOIBKO HederbHbIX MHTEPBAIIOB BPEMEHW U3MEPEHUIA C BEPXHUM W/UIM HWKHUM TMpeaerbHbIMU  3HaYe-
HUAMW, YCTAHOBIEHHbIMW B JOrOBOPE;

- pacyeT Y1crna nocrnegoBaTenbHbIX 3HaYEHUIA YacTOThl, KOTOPbIE BbIXOAAT 32 BEPXHUIA W/WIW HUXHWIA npeaens-
Hble 3HaYeHWs, YCTaHOBMNEHHbIE B JOrOBOPE;

- CPaBHEHUE 3HAYEHUIA, NOMNYHYEHHBIX YCPEAHEHNEM 3HAYEHWIN YaCTOTbI, OTKMOHAIOWMXCA OT HOMWUHAMBHOIO 3Ha-
YeHUs, Ha MHTepBare BPEMEHW U3MEPEHUN, C NPeAenbHLIMUA 3HAYEHUAMM, YCTAHOBNEHHBIMU B AOTOBOpE.

MoryT 6bITb NPUMEHEHBI ApyrMe MeToAabl OLEHKWU, COrMacoBaHHbIE  CTOPOHaAMKU AOroBOpaA.

B.1.3.3 3HaueHue HanpAXeHUnA

MpoAoKUTENBHOCTE M3MEPEHWIA: MUHUMANbHBIA MHTEPBAN BPEMEHN U3MEPEHUIA  Ans OUEHKU — ofHa Heperns.

MeToabl OLEHKM OCHOBaHbI HA MCNONBL3OBaHUM 3HAYEHUW HaNPsHKEHWA Ha 10-MUHYTHBIX MHTEpPBaANax BPEMEHM
M3MepeHuni.

Mpegnaratotca cnegytowme MeToAbl OLUEHKK:

- pacuyeT uMcna Wnu NpoUeHTHOW AONMW 3HAYEHWA HanpsKeHUs1 B TeYeHWe BPEMEHU U3MEPEHUN, KOTopbie
BbIXOAAT 32 BEPXHUIA UMW HWKHUIA NpeaenbHble 3Ha4YeHUs, YCTAHOBNEHHbIE B JOTOBOPE;

- CPaBHEHMWE 3HaYeHUli HaNpsKEHUsl, B MaKCUMAaribHOW CTENEHN OTKIMOHAIOWMXCA OT HOMWHAMBHOIO 3HAYEHWs,
C BEPXHUM W/UNK HWKHUM NpederibHbiMU 3HAYEHUSIMW, YCTaHOBNEHHbIMW B AOTOBOPE (NPOAOIKUTENBHOCTL U3mepe-
HWIA B JAHHOM Crlydae MOXET OTNIMYaTbCA OT YKa3aHHOIO BbiWE MUHUMANBHOIO 3HaAYeHWs);

- CpaBHEHUE 3HAYEHUI HanpsikeHus (B BONbTax), onpegeneHHbiX ¢ BEPOATHOCTLIO 95 % (Mnu ¢ MHOWM BEPOSATHOC-
Tb0) 32 OAMH UM HECKONBbKO HeAEMNbHbIX MHTEPBANOB BPEMEHN U3MEPEHUI  C BEPXHUM W/MAN HWXHUM NpegenbHbIMK
3HA4YEHUsIMK, YCTaHOBIEHHbIMU B [OrOBOPE;

- pacdeT uucna nocrneaoBaTteribHbIX 3HAaYEHWUI HanpsikeHUs, KOTOPbIE BbIXOAAT 38 BEPXHUIA W/WMN HWXHUIA npe-
JernbHble 3HA4YeHUsl, YCTaHOBIEHHbIE B [JOrOBOpE.

MoryT 6bITb NPUMEHEHBI ApYrMe MeTofbl OLIEHKWU, COrNlacoBaHHbIE CTOPOHaMW AOTOBOpaA.

B.1.3.4 [Nosa dnukepa

MpoAoKNTENBHOCTL U3MEPEHUIA: MUHUMATIBHBIA MHTEPBan BPEMEHN U3MEPEHUA  ANA OUEHKM — OgHa Hepens.

MeTodp! OLEHKN OCHOBaHbI Ha MCMONb30BaHWM 3HAYEHWI KpaTKOBPeMEHHOW go3bl dnukepa Py (10-MUHYTHbIA
WHTEpBan BpeMeHu M3MEpPEHUA) U anuTensHol Ao3bl dnukepa Py (MHTepBan BPEMeHU nmepeHus 2 J).

MpegnaratoTca crnegyowme MeTobl OLEHKU:

- pacyeTt unicrna WnM NpoUEeHTHOW AoNnM 3HaAYeHWn A03bl PNUKepa B TeYeHNE BPEMEHU U3MEPEHWU, KOTOpbie
BbIXOAAT 3a NpejerbHbie 3HAYEHUsl, YCTaHOBIIEHHbIE B JOrOBOPE;

- CpaBHeHue 3HaveHuli Py, onpedeneHHbIX C BeposiTHOCTBIO 99 % (Mnu ¢ HOW BEPOATHOCTLIO), UMK 3HAYEHWI
Py, onpegeneHHbix ¢ BeposaTHOCTEIO 95 % (MNu ¢ MHOW BEPOSITHOCTBIO) 32 OAVH UMW HECKOMBKO HeAeNbHbIX MHTEPBanoB
BPEMEHN U3MEpPEHUIA ¢ NpeferibHbIMU 3HAaYEHUsIMY, YCTAHOBITEHHLIMK B AOFOBOpE.

MoryT 6bITb NPUMEHEHBI  ApYMMe METoAbl OLIEHKW, COIMacoBaHHbIE CTOPOHaMKU JOroBopa.
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B.1.3.5 MpoBanbl HaNpPAXeHUA U NepeHanpsXeHUA
MpogomKMTENBbHOCTE U3MEPEHUIA: MMHMMATbHBIN MHTEPBAN BPEMEHN U3MEPEHUI  ANA OUEHKM — OAWH roA.
MeToabl OLEHKM OCHOBaHbI HA YCTAHOBIIEHMM CTOPOHAMM 4OrOBOpa 3HAYEHWUs BXOAHOrO Hanpsbkenus Ugp,.

MprvumeyaHwue—[na abOHEHTOB HU3KOBONbTHLIX CUCTEM 3nekTpocHabxeHnn BxoaHoe Hanpsxenne Uy,
06bIYHO PaBHO HOMMHAIBHOMY HarpsiKEHUIO cMCTeMbl. [lnst aGOHEHTOB CUCTEM 3NIeKTPOCHAGKEHUA CpeaHero u BbiCo-
KOrO HanpsikeHnsi BxogHoe Hanpsikenne Uy, MOXKET OTNMyartbCsl OT HOMMHANBHOIO HANPSDKeHUs.

CTopoHbI JoroBopa AOMKHbI COrNacoBaTh:

- NMOPOroBble 3HAYEHWsI NPoBara HanpsbkeHUst U NepeHanpsiKeHus;

- MeToAbl 06 bEAMHEHUSI PE3YNBLTAaTOB U3MEPEHUIA O BPEMEHM;

- meToabl 06beaMHEHUs1 pe3yrnbTaToB M3MEPEHUs B pa3nuyHbix Mectax ycraHoBkm CH, ecnu namepeHmne npoeo-
asT Bonee 4Yem B OHOM MeCTE;

- copepxaHvne NpOTOKONOB WUCMbITAHWKA, HANpUMep, B YacTu Tabnuy, OCTaTOuHOro HaNPSXXEHUs U ANUTENBHOCTU
NpOBarioB HamnpsbkeHWsi W MepeHanpsikeHWin;

- ppyrve TpebGoBaHuWsl, OTHOCSILLMECS K METOAAM OLEHKU, NPEeACTaBnsiowmue UHTepec.

B.1.3.6 MpepbiBaHUA HaNpsXeHus

MpogomKUTENbHOCTE U3MEPEHUI: MUHUMANbHBIA UHTEPBAnN BPEMEHU M3MEPEHUN ONA OUeHKW — OAUH roa.

MeToabl OLEHKN: CTOPOHbI JOrOBOpa [AOIDKHBI COrMacoBaTb 3HAYEHWE ANUTENbHOCTU, ONpeaensiowen rpaHuuy
MEXAY «KPaTKOBPEMEHHbIMWU» W  «ONUTENbHbIMUY NpepbiBaHUsIMKU HanpsbkeHusi. [peanaraertcsa npoBoanTb pacqer
yncna «KpaTKOBPEMEHHLIX» MpepbiBaHUA HaNPSLKEHUsSt U MONMHOW  NPOAOIKUTENBHOCTU «ANUTENBHBLIX» NpepbiBaHUN
HanpsbkeHWs B TeYeHUe MHTepBana BpemeHu namepeHusi. MoryT 6biTb NpUMeHeHbl Apyrue MeTofbl OLEHKU, COrnaco-
BaHHbIE CTOPOHaMMW AOroBopa.

MpepbiBaHWA HaNpPsbKEHWs!, O KOTOPbIX aboHeHTa WHGOPMUPYIOT 3apaHee (HaNPUMep, He MeHee YeM 3a 24 ),
MOTYT paccMaTpUBaTLCs Kak MilaHOBbIe OTKITIOYEHUS WM HE MPUHMMATBLCH B pacuyerT.

B.1.3.7 HecummeTtpusa HanpsikeHuin

MpoACMKUTENBHOCTE U3MEPEHNI: MUHUMATIBHBIA MHTEPBAN BPEMEHU U3MEPEHUIA  [iNsl OLLEHKM — OfHa Hepaersl.

MeTogbl OLEHKM OCHOBAHbI HA UCMIONB30BAHUM 3HAYEHUMW HECUMMETPUM HAMPSDKEHWA HAa MHTepBanax BpPEeMEHM
namepenms 10 MUH n/mnn 2 u.

MpepnaraoTea cnegylowme METoAbl OUEHKM ANs KaXAO0ro U3 ABYX 3HAYEHWN:

- pacyeT uYucrna WnM NPOLEHTHOW JONW 3HAYEeHWA HECMMMETPUM B T€YEHME BPEMEHM U3MEPEHUH, KOTopbie
BbIXOAAT 3a npejeribHble 3HA4YEHUsl, YCTaHOBIIEHHbIE B JOrOBOPE;

- CpaBHEHWEe 3Ha4YeHUli HECUMMETPUKM, B MaKCUMAanNbHOW CTEMEHU OTKIMOHAIOWUXCA OT HOMUHAMBHOTO 3HAYEHUS,
C npefernbHbIMU 3HAYEHUsIMW, YCTAHOBMEHHbIMKW B AOroBope (MpogomkMTENbHOCTE U3MEPEHUI B AAHHOM cnydvae
MOXET OTNMYaTbCA OT YKa3aHHOIO Bblle MUHMMAIIBHOIO 3HAaYeHUs U ObITb PABHOW, HAaNPUMeEpP, OQHOMY roay);

- CpaBHEHWe 3HaYeHMWI HECUMMETPUK (B NPOLLEHTax), onpeaeneHHbIX ¢ BEPOATHOCTLIO 95 % (Mnu ¢ HOW BepoAT-
HOCTbIO) 38 OOUH UM HECKOSBKO HeAeNbHbIX MHTEPBANoB BPEMEHN U3MEPEHUN C NPEegENbHBIMN 3HAYEHUSIMKY, YCTaHOB-
NEHHbIMW B JOrOBOPE.

MoryT 6bITb NPUMEHEHbI ApYyrMe MeTofbl OLEHKU, COrMacoBaHHbIE CTOPOHaMKN JOroBopa.

B.1.3.8 FapMOHUKKN HanpsxeHUs

[MpoAOMKUTENBHOCTE U3MEPEHUIA: MUHUMANbHLIN MHTEPBAI BPEMEHW U3MEPEHUA ANs OLEHKM — OofHa Heaens
npy NCMOMb30BAHWM 3HAYEHUI, NONMYyYeHHbIX HA 10-MWHYTHBIX MHTEpBanax spemeHn. Kpome Toro, exxegHeBHas OLEHKA,
no kparHei Mepe B TeYeHWe OfHOW HeAernu, Npu UCMONb3OBaHWM 3HAYEHUW, NOMYYEHHbIX HA MHTEpBarax BpPEMEHM
3 ¢ (150/180 nepuoaos).

MeToabl OUEHKM OCHOBaHbl Ha WCMONb3OBaHWMKU 3HadeHWA Ha MHTepsBanax Bpemenu 3 ¢ (150/180 nepuopnos)
wvnm 10 MuH.

HoroBopHble 3HaveHnst (HopMbl K3) MoryT GbiTb B COOTBETCTBUM € COMMALLEHNEM MEXAY CTOPOHAMW YCTaHOBIEHbI
ONst OTAENbHbIX FapMOHWK, Ansi rPYNn rapMOHUK B KOHKPETHOM MONOce YacToT UK ApYrvx rpynr, Hanpumep, YeTHbIX U
HEYETHbLIX TFapMOHUK.

MpeanaratTcs cregyowme MeToabl OLeHKU Ans Niobbix 3Ha4YEeHWIA:

- pacuyeT uYucna WM NpoUEHTHOW AOMM 3Ha4YeHWn B TeYeHUe BPeMeHW U3MEPEHWi, KOTopble BbIXOAST 3a
npegenbHble 3Ha4Y€HWsl, YCTaHOBIEHHbIE B JOrOBOPE;

- CPaBHEHME MAaKCUMarbHbIX 3HAYEHUI C NpeaeribHbIMU 3HAYEHUSAMM, YCTaHOBIMEHHbIMKM B AOroBope (npogorn-
KUTENBHOCTb U3MEPEHUI B JaHHOM CIly4ae MOXET OTNUYaThCA OT YKa3aHHOIO Bblle MUHMMAaIbHOIO 3Ha4YeHust U ObiTb
PaBHOW, HanNpumMep, 0gHOMY roay);

- CpaBHEeHWe 3HaueHwuli (B NPOLEeHTax), 3MEPEHHbIX Ha UHTepBanax BpemeHu 10 MUH, onpedeneHHbIX C BeposiT-
HOCTbI0 95 % (UMK C MHOWM BEPOATHOCTBIO) 3@ OAMH WM HECKONBKO HeAemnbHbIX UHTEPBANOB BPEMEHWU U3MEPEHUA u/mnu
3Ha4YEeHU, M3MEPEHHbIX Ha MHTepBanax Bpemenn 150/180 nepuogos, oOnpedeneHHbIX ¢ BepoATHoCTho 95 % (unm ¢
WHOW BEPOSITHOCTBIO) 3a Kaxable CYTKW, C MpeAenbHbIMU 3HaYEHUsIMW, YCTaHOBIEHHLIMU B JOFOBOpPE.

MoryT 6bITb NPUMEHeHbl Apyrme MeTofbl OLEHKW, COrNacoBaHHble CTOpPOHaMu JOroBopa.
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B.1.3.9 UHTeprapMoOHUKU HaNPsKeHUA

MpoAomKMTENBLHOCTE U3MEPEHUI: MUHUMATTBHBIA UHTEPBAN BPEMEHN U3MEPEHU AN OUEHKW — OAHa Hegens
npyu UCNONbL30BaHUM 3HAYEHWUN, U3MepeHHbIX Ha 10-MMHYTHBIX MHTEpBanax BpemeHn. Kpome Toro, exeaHeBHas
OLEeHKa, Mo KpaiHel Mepe B TeYeHWe oAHON HeAenu, Npyu UCMOMb3OBAHUM 3HAYEHUW, M3MEPEHHbIX HA UHTEpBanax
Bpemenn 3 ¢ (150/180 nepuogoe).

MeToabl OLEHKM OCHOBaHbl Ha UCMONb30OBaHWM 3HAYeHMW HA wHTepBanax Bpemenu 3 ¢ (150/180 nepuogos)
nivin 10 MuH.

HoroBopHble 3HaveHust (HopMbl KQ) MoryT 6biTb B COOTBETCTBUM € COTMNAaLEeHNEM Mexay CTOPOHAMW YCTaHOBMNEHbI
ANsi rPyNn MHTEPrapMOHMK B KOHKPETHOW MONOCce 4acToT UMK APyrux rpynm.

Mpeanaraiotcs criegylowme MeToasl OUEHKM Arnist MobbIX 3HAaYEHWIA:

- pacyeT YuCria WM NMPOLEHTHOW AONWU 3HAYEHWH B TEYEHWE BPEMEHU U3MEPEHWUN, KOTOpblE BbIXOAAT 3a
npefenbHble 3Ha4YeHWsl, YCTAHOBIIEHHbLIE B AOrOBOPE;

- CpaBHEHME MaKCUMarlbHbIX 3HAYE€HWI C NpefernbHbIMU 3HAYEHNUAMW, YCTaHOBNEHHbIMM B AOTOBOPE (NPOAOIKU-
TENbHOCTb U3MEPEHUI B JaHHOM Crydae MOXET OTNMuYaThbCA OT YKa3aHHOIO BbIWE MWHUMANbBHOIO 3Ha4YeHus u 6biTb
pPaBHOW, HaNpUMep, ofHOMY roay);

- CpaBHEeHWe 3HaueHuii (B NPOLEHTAax), USMEPEHHbIX HA MHTepBanax BpemeHn 10 MUH, onpeaeneHHbIX C BEPOAT-
HOCTbIO 95 % (UNK € MHOWM BEPOSITHOCTBIO) 38 OOUH UITU HECKONBKO HEAENbHBIX UHTEPBASMOR BPEMEHN USMEPEHUN, U/MNK
3Ha4YeHUid, N3MEPEHHbIX Ha MHTepBanax Bpemenn 150/180 nepuopos, onpegeneHHbIX ¢ BEPOATHOCTBIO 95 % (Mnm ¢
WHOW BEPOSITHOCTBIO) 32 KakAble CyTKW, C MpeAerbHbIMA 3HAYEHUAMW, YCTAHOBMNEHHbIMN B JOrOBOpE.

MoryT 6bITb NPUMEHEHBI ApYrMe MeToAb! OLEHKW, COrMAacOBaHHbIE CTOPOHAMKU AOroBOpaA.

B.1.3.10 HanpsxeHusa curHanoB B 3fEKTPUYECKUX CeTAX

MpoAOMKUTENBHOCTE U3MEPEHUI: MUHUMATbHbIV MHTEPBAN BPEMEHN U3MEPEHNIn ANA OUEHKW — oOfHa Heaens.

MpegnaratoTcs cregytowme MeToAbl OUEHKM Ans NtobbiX 3HaYEHWIA:

- pacudeT uYucna WM MpPOLEHTHOW AOMWM 3HA4YEeHWI B TEYEHWE BPEMEHU U3MEPEHUN, KOTOpble BbIXOAAT 3a
npegenbHble 3Ha4Y€HNsl, YCTaHOBIIEHHbIE B JOrOBOPE;

- CpaBHEHUE MakCUMaribHbIX 3HAYEHUI C NpeaenbHBIMU 3HAYEHWAMY, YCTaHOBNEHHbIMM B AOTOBOPE (NPOAOIKU-
TENbHOCTb U3MEPEHUI B JAaHHOM Criydae MOXET OTNUYaTbCHA OT YKa3aHHOIO BbIWE MWHUMANBHOIO 3Ha4YeHus u 6biTb
pPaBHOW, Hanpumep, OAHOW Heaere).

B.2 NMpoBeneHne cTtaTUCTUYECKUX HABNIOOSHUNA

B.2.1.1 O6wume nonoxeHus

B HacTosilwem nogpasgerne npueeAeHsl pekoMeHJauum no opraHv3auvm u NPoBeAeHUI0 CTaTUCTUYECKNX Habnio-
AeHwii (ob6cnegoBanuii) K3 (BKniodasi HenpepbiBHbIA MOHUTOPWHI).

Mpu npoBegeHun cratUcTMUeckux Habnoaenuii (obcnegoBannin) KO B uHTepecax notpebutens 3agava coctouT
B TOM, 4TOGbl 06ecneqnTb noTpebuTens cBegeHUsIMM O COOTBETCTBUM NMOKa3aTernein KavecTBa 3IeKTPUIECKOn Hepmu,
nony4aemori noTtpebutenem, COBOKyNHOCTU MHAaekcoB KO, npuaHaHHbIX cTOpOHaMu goroeBopa. ITM mHaekcol K3 moryt
OCHOBbLIBaTbCsl Ha TPeBGOBaHUAX CTaHA4ApPTOB, pernaMeHTUpylowmux Hopmbl K3, unu ycraHaBnuBatbesl Anst KOHKPETHOW
SMeKTPUYECKOV YCTaHOBKM WM KOHKpeTHoro ob6pasua obopyaoBaHusl.

Mpu npoeegeHnn o6enegoBanuii KO B MHTepecax nocTaBLLMKa 3NEKTPUYECKON 3HEPIMM 33/1a4a COCTOUT B OLIEHKE
CYLLEeCTBYIOLLEro ypoBHs K3 (Hanpumep, Ans NoaKMioYeHUs1 HOBOW Harpy3ku).

HacToswmii nogpasaen oGbscHAET uenb cratuctuieckux HabnogeHwnii K3 u copeput HEKoTopbie pekoMeHaa-
unn. Ha ocrHoBe 06paboTkn 60nbWworo Yncna namepeHHbIX 3Ha4eHun nokasatenen KO npoBoanTcs BbluMCNEHUE MHOEK-
coB K3 ons KOHKPETHOM TOHKW 3MEeKTPUHECKOW CETU UIU CETU B LIETNTOM, UCTIOSNIb3YEMbIX B KaUeCTBE UCXOAHbLIX BEIIUYWH,
NO3BONSIOWLMX:

- NPOBEPUTL COOTBETCTBME YCNOBUsIM AoroeBopa {(cm. B.1);

- KOHTPONUPOBAaTL U3MEHEHNE nokasaTtener KO B TeueHue NpofoIrnKMTENBHOIO Nepuoaa BpeMeEHw;

- CpaBHMBaTb Pa3NUYHbIE SNEKTPUYECKNE CETU B OOUH U TOT Xe Nepuoa BpEMEHN.

B.2.2 Ananus

Ilna craTMcTMYecKoro aHanmaa AorXHbI NPUMEHSITLCS OOHOPOAHbIE JaHHbIE, MOMNYyYEHHbIE B OZWH U TOT e UHTEep-
Ball BDEMEHU U3MEPEHNI B PEe3ynbTaTe OOHNX M TEX XKe USMEPEHUA B OQHOW M  TOW Ke 3NEKTPUYECKOn cetm nT. 4.

Cratuctuyeckuin aHanu3 OCHOBLIBAETCS HA KnaccuuKauum M3MepPEeHHbIX 3HAYEHWUIA.

Ina kaxpgoro otaensHoro nokasartensa KO Heobxoaumo ycTaHOBUTBL «06nacTb HOpMarnbHbIX UBMEHEHUIA» U pe-
LIMTb, BKMIOYaTb UMW He BKNIOYaTh B 3Ty 06nacTb MapkMpoBaHHbIe AaHHble (M. 4.7). ObnacTb HopMarnbHbIX U3MEHEHWIA
3aTeM pasfensioT Ha Knaccbl OQUHAKOBOW WMPUHLI. BbibpaHHOe 4Mcro KnaccoB onpegensieT BeNMuUuHy AoBepuTenb-
HOro uHTepBana. lNMpuemMnembimM cuMTaloT YMCno Knaccos, paBHoe 100. Knaccbl gomkHbl OCTaBaTbCA MOCTOSIHHLIMU B
TeueHne MHTepBana BpeMeHu uamepennii (0avH ieHb, oHa Heaernsl, oavH rog v 1. 4.). B npegenax obrnactu Hopmans-
HbIX M3MEHEHWI ycTaHABNWBAIOT NOCNeAOBaTENbHOCTb KIAccoB OT Haubonee HU3KOro 40 Camoro BbICOKOIO 3HAYEHUsI.
PaccuntbiBaloT YMcno n3MepeHHbIX 3HadYeHui nokasarens KO B npegenax Kaxaoro knacca. 9mm pacdeTtbl MoryT 6biTb
MCNONb30BaHbl AN onpeaerneHnst MHTerpanbHbIX KPUBLIX, KOTOPbIE, B CBOIO oYepe/b, MOryT GbiTb UCMONb30BaHbl Anst
onpeaerneHnst NPOLEHTHBIX OTHOLIEHWUNA.

Ilns onpepgeneHus 4OBEPUTENbHOIO UHTEPBANa UCNonb3yiloT POpMynbl CTAaTUCTUKM TIPU 334aHHON OOBEpUTenNb-
HOW BepOATHOCTU, Hanpumep 95 %. Ecnun uncno cratMcTiyecknx 3HauYeHuidi HeBenuko, criegyet cobnogate 0CTOPOX-
HOCTb NpW onpefeneHuy JOBEPUTENBHOMO MHTEpBana.
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B.2.3 UHaekcbl K3

B.2.3.1 XapakTepucTuku oTAeNbLHOW TOYKU INEKTPOCeTH

OTgenbHas Touka M3MEpPEHNsT B 3aBMCUMOCTM OT KOHKPETHbIX nokasatenen KO moxeT xapakrepu3oBaTbCA WH-
aexkcamu K3 gByx BUOOB:

- CTATUCTUYECKUM UHAEKCOM (Hanprvmep, NPOUEHTHbIM OTHOLIEHMEM) ANA MAKCUMAarbHbIX WU CPEAHUX 3HAYEHUIA
B T€YeHne BpemeHun namepenuii (cMm. [16 ] ans rapmonuk, [17] ans dnvkepa v [18] gns HecMMMETpUM HANPSHKEHWIA);

- noacyeToMm cobbiTuii Hapywenuss KO B TabnvuHoii cdopme.

Mpumepsbl nHaekcoB KO anst paanuuHbix nokasartenei K9 npueegeHs B B.1.3.

B.2.3.2 XapakTepucTuku ceTu B LIENIOM

CeTb B LenoM npeacraensieT coboi COBOKYMHOCTb OTAEMNbHLIX TOYEK, Knaccuuumpyembix No TUNy ceTn unm
noTpebuTeneii. [ns nonyyeHns obLmx pe3ynbLTaToB MOIYT GbiTb onpeAeneHbl BecoBble koadduumeHThl. BecoBble Ko-
3OULNEHTEI MOTYT NPUMEHSITBCA U K CTAaTUCTUYECKUM MHAEKCAM U cobbiTuam yxyawenus K3.

B.2.4 LUenu npoBeaeHua moHutTopuHra K9

MonuTopuHr K3 Heobxogum ansi Toro, 4tobbl nony4varb MHpopmaumio o6 3neKTpoOMarHMTHbIX SIBNEHUSIX B KOH-
KPeTHOW Touke anekTpuyeckoi cetu. Llens moHuTopuHra moxet 6biTb NPOCTOi, HAaNpPUMepP 3akniouaTbca B NpoBepke
COCTOSIHUSI HEMNPEPbLIBHOTO PEryNIMPOBaHUsl HanpsbKEHUS B TOUKE MOAAYM SNEKTPUYECKOr 3Heprum, unu Gonee cnox-
HOM, Harpumep 3akrnouyaTbCsl B NPOBEAEHUM aHanM3a rapMOHMYECKUX TOKOB, MNpOTEKalLWMX B pacnpegenuTensHom
3NEeKTPUYECKON CETH.

Ons npoBepgeHnst moHutopuHra K3, B OCHOBHOM, MoOryT ObiTb crieflylolime OCHOBaHUS:

1) Heo6x0AMMOCTb yCTPaHeHUsl MOBPEXAEHUH, Bbi3biBalOWMX yxyaweHue KO, nyTem BbiSIBNIEHWA HeCOBMECTU-
MOCTEN Mexay CUCTeMOM 3rekTpocHabxenust u TC, BXOOSWMMUN B COCTaB 3NEKTPUUECKNX YCTAHOBOK;

2) HeobxogumocTb oueHkn K3, To ecTb anekrpoMarHMTHON 06CTaHOBKM B KOHKPETHOWM TOYKE [f1sl COBEPLUEHCTBO-
BaHWsi METO0B PErynupoBaHusl UMy NpoBeAeHUsi MeponpusiTwid no  ynyuienmio K9;

3) nnaHupoBaHue nogknoyeHus HoBbix TC, TO ecTb aHanu3 kadecTBa hyHkumoHnposaHus TC nocne nogkniove-
HUs HoBOro obopyaoBaHusl, a Takke obocHoBaHwe TpeboBaHuwii K ycTpoicTBam obecneuveHus KO, nnaHupyembiM K
NOAKITIOHYEHUIO BHYTPU 3IEKTPOYCTAHOBKM.

B no6om cnyyae npu opraHnsaumm moHutopuHra KO Hambonee BakHO YETKOE NMOHMMAaHUE Lerei MOHWUTOPUHrA.
OT uenen MOHMTOPMHIa 3aBUCAT HOMEHKINAaTypa nokasatenen KO, nognexawmx namepeHuio, npogonxutenbHOCTb
MOHUTOPUHIa 1 NMOPOroBble 3HAYEHUS], C KOTOPbIMM ByayT CpaBHMBaTLCA U3MEPEHHbIE 3HAYeHus nokazatenen KO.

B.2.5 3koHOMU4YeCcKMe acnekTbl MOHUTOpUuHra K3

Ha ctonmocTb 1 06LLyi0 3KOHOMUYECKyI0 3OEKTMBHOCTE M3MEPEHW (MOHUTOPUHIA) BMWSIIOT HECKONbKO (hakKTo-
POB, B TOM YMUCME€ CTOMMOCTb:

- npumeHeHusa CU;

- NPUMEHEHUsA M3MepuUTenbHbIX npeobpasoBaTenen;

- moHTaxxa CU B mecTax uamepeHus, BKIOYas gocTyn Ans NOAKNIOHEeHUs;

- obcnyXmBaHus;

- MepefaYun OaHHbIX;

- ynpaeneHvs gaHHbIMK (co3gaHune 6a3 gaHHelX U T. 4.);

- 06paboTkM M aHanu3a [aHHbIX, a Takke NPoACIKUTENBHOCTE o6cneaoBaHus.

M3 aToro nepeyHs ctoumocTb npuMeHeHusi co6eteeHHo CU pepko sinsieTcs HanbGonee 3atpartHbiM (hakTopoMm.
Ha nogcraHuusix v B 3NeKTpMYECcKnX CeTAX MOCTABLLMKOB 3MEKTPUHECKON SHeprum CTOMMOCTL MOHTaXa M ob6cnyxuBa-
HusA CH 0BblMHO 3HAUMTENbHO AOMUMHUPYIOT Had CTouMocTbio npumeHeHusi CU. Ecnv paccmaTtpuBaetcst AnuTenbHbIN
npouecc U3MepeHuin, TO Ha4MHaKT AOMUHMPOBATbE CTOMMOCTb Mepedadn M aHanuaa gaHHbix. CrnepoBaTenbHO, npu
opraHusaumm moHuTopuHra KO uenecoobpasHo npumeHsite CU, koTopble Nerko ycTaHaBnmeBatb, WUMeTb AOCTaTOYHO
BO3MOXHOCTEW AN CBA3M M nepefaqv AaHHbIX MU npoeoauTb cbop AaHHbIX B hopme, KOTOpasl ynpowaeT 3agaqu
aHanusa (Hanpumep, B cTaHAapTM3OBaHHOM dopmarte).

Mpy oueHKe CTOMMOCTM W3MEPUTENBHOrO Npouecca AnuTenbHOCTe obcnegoBaHust o6bMHO MOXHO paccMaTpu-
BaTb B KAYECTBE MHOXMWTENs. [laHHOe MONoXeHWe MNPUMEHUMO K U3MEPEHUsIM  C Lienbio OLEeHKM cooTBeTCcTBUSA KO
TpeboBaHWsIM, YCTAHOBMNEHHLIM B CTaHAapTe, ycTaHaenueawowem Hopmbl KO, Hanpumep, EH 50160 [7] (cm. makxke
FOCT 13109). TpebGoBaHWs cTaHZAPTOR, KacaroWMXCa NPoACIKUTENBHOCTN obcneaoBaHns, AOMKHbI ObITb BbINOMHE-
Hbl. Ecnu gnutenbHOCTb U3MepeHUd B CTaHZapTe TOYHO He YCTaHOBMEHa, NPOAOIIKUTENBHOCTL U3MEPEHUIA crieayeT
MUHUMU3NPOBATL C Y4€TOM KOHKPETHOW CUTyauuu Mpu yCroBUM NOMyYeHWs JOCTaTOYMHOW MHApbopMaLum anst COOTBET-
CTBYIOLLErNO NPOBEAEHUS OLEeHKN. PakKTopbl, KOTOPbIe cneayeT yunThiBaTe Npu BbiGope NPOAOMKUTENBHOCTM U3Mepe-
HWIA, BKNOYaloT B ceba:

- OTHeCeHWe Harpysok notpebuTens K NpUMEHsIEMbIM B XWUIbIX, KOMMEPYECKMX U NPON3BOACTBEHHbLIX 30HAX;

- OCHOBaHWsA Ansl NpoBedeHWs MOHWTOpWHra KO (cMm. Bbiwe);

- W3MEHYMBOCTb Harpy3oK U BPEMEHHbIe paMKy, B Npedernax KoTopbiX 3Ta M3MEHYMBOCTb JOIKHA ObiTh M3y4eHa.

Mepen opraHu3auner MNOCTOAHHOW CUCTEMbI MOHWUTOPWHra KO crnegyer OueHWTb NPeuMyLLLecTBa NOCTOAHHOIO
HabnopgeHus. [psiMble maTepuanbHbie BbIrogbl NPW HEMPEpPbIBHOM MOHUTOPWHIE, B YACTHOCTKM, BKIOYaloT B cebsi:

- BO3MOXHOCTb MAEHTUGMKAUMM HeucnpaeHoro o6opyaoBaHusl 40 ero MONHOro BbIXOAa U3 CTposA (Hanpumep,
nepeknovatenen TpaHcopmaTtopoB U Gatapei KoHAeHCaTopoB);
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- YMeHblUeHVe BpeMeHN BOCCTAHOBIEHUSI CUCTEM (32 CHET BblISIBNIEHNSI HEMCNPaBHOCTEW);

- BO3MOXXHOCTb NPOBEPKN COOTBETCTBUS YCIOBUSM JOrOBOPOB;

- onpejerneHne ycroBui NOAKIOYeHNs HOBOro 060pyaoBaHus.

CneayeT TakKke y4nTbIBaTb BO3MOXHOCTb CBSA3M C NOTpebuTenem Ans ynyylleHUsl ero OTHOWEHUA C NOCTaBLMKOM.

B.3 MecTta npoBeaeHusa 1 BuAbI HabnoaeHnn

B.3.1 MecTta npoBegeHus moHuTopudra K3

Beibop mecT anst yctaHoBku CU 3aBucuT OT uenum obenegoBanusi. Ecnv Lenb npoeegeHWst MOHUTOPUHIA 3aKto-
YaeTcsl B aHanuae npobrnem, CBA3aHHbIX ¢ Ka4eCTBOM hyHKUMOHUPOBaHWs TC, NOAKMIOHEHHbIX K 3MIEKTPUYECKMM CeTSAM,
T0 CU crnegyet MOHTMPOBaTh BO3MOXHO 6nvke Kk Harpy3kam. [laHHoe nornoxeHue npyvMeHWMO Mpu aHanmae npobnem,
CBAI3@HHbIX C KA4eCTBOM (DPYHKLMOHUPOBAHWUSI BOCTIPUMMYMBLIX SMEKTPOHHBIX Harpy3ok (KOMNbOTEPb!, 3MeKTpuyeckme
NpVBOAbI C PEryrnMpyemoli CKOPOCTbIO BpalleHusl), U Ans o6opyaoBaHUs 3NEKTPUHECKUX pacnpeaenuTenbHbIX ceTei
(ycTpoiicTBa 3alWmMTHOIO OTKIIOYEHWs, KOHZeHcaTopsl). [ocne Toro kak BblsiBNeHO yxyaweHue KO, BO3MOXHO nepeme-
weHne CA B npegenax 3rneKkTpUYeckon cucTemMbl Ans oBHapYXeHUs1 CTOYHMKA NOMEX.

MecTto moHTaxka CW npu npoBeaeHWM MOHWTOPWHIa criegyeT BolIbupaTb C y4eToM 3aTpaT M yao6CcTB npMMeHeHus
Npu BbIMONTHEHUWN TEXHWYECKUX, MeToaMYeckux TpeboBaHuii 1 NpaBoBbLIX NONOXeHUn. Hanpumep, namepeHust Ha arekT-
pUYecKor NOACTaHUUN B OCHOBHOM SIBIAKOTCA MEHee 3aTpaTHbIMM, YeM aHanorMyHble M3MepeHust Ha onopax SrnekTpu-
YeCcKoW INVHWWM BAaneke ot noactaHuuu. [py NnpoBeaeHWM MOHWTOPWIHIA C Lerbio NPOBEPKU COOTBETCTBUSA YCMOBUAM
JOroBopoB MecTo pasmelsernns CY gomxkHo GbiTh cornacoBaHo CTOpOHaMu goroeopa. Kak npaBuno, B kadecTBe Mecta
pasmeleHnsi CU BbibupaioT Touky o6LUero npucoeamHeHnsl K SNeKTpuyHeckor ceTu, onpedensaemyio Kak TOYKa aMeKTpu-
YeckoW ceTu, anekTpudecku bnuxaiiwan K BXOgHbIM YyCTPOWCTBaM paccMaTpuBaeMoro npuemMHUKa 3nekTpu4eckon aHep-
MK, K KOTOPOM NpucoeavHeHb! UM MOTYT ObITb MPUCOEANHEHBI BXOAHbIE YCTPOWCTBA APYIMX NPUEMHUKOB.

B.3.2 O6cnepoBaHue 06bLEKTOB Nepen nNpoBegeHUeM MOHUTOpUHra K9

Mepen npoBedeHuwem uamepeHuii criepyeT cobpaTb cBegeHunst 06 ob6cTaHOBKe B CMCTeMe SnekTpocHabxeHus.
3970 06nerunT LuenecoobpasHelil BeiGop MecT pasMewenuss CY, npoBegeHue M3MepeHWit U aHanu3 MxX pesynbTaToB.
Mpu o6cnegoBaHuy OOBLEKTOB CrieayeT Y4WTbIBaTh:

- CBefeHus o0 cucteme anekTpocHabxeHnsa (OAHOMMHENHbIE CXeMbl CEeTel, XapaKTepUCTMKM TpaHCchopMaTopoe,
CXeMbl MOJKINIOHEHUs1 TPaHCHOPMATOPOB, XapaKTePUCTUKN CETU MPU KOPOTKOM 3aMbIKAHUW, XapakTepUCTUKN U pasme-
weHue 6aTapeii koHAeHCaTOPOB, CBedeHns 06 OTBETBMNEHNSX CETU, AaHHble O Harpyskax, 3aseMneHuu u T. 4.);

- U3MEHEeHUs, UMEBLUME MECTO B TOMOIOMMW SMEKTPOYCTaHOBOK (Hanpumep, B CBA3U C UBMEHEHUSIMM KOHAEHCa-
TOPOB AnA yNy4leHUsi KO3MMULNEHTa MOWHOCTH, U3MEHEHUAMU Harpy3oK, BBOAOM B dKCNAyaTauuio v BLIBOAOM U3
3KcnnyaTaummn TpaHchopMaTopoB U T. 4.);

- cBeieHVs1 00 M3BECTHBIX BO3MYLLAKOLLMX Harpy3kax, UX napamerpax u paboumx pexumax.

B.3.3 O6cnepnoBaHue aneKTpoycTaHOBKU noTpeburtens

Mpu obcnenoBaHMKM 3MeKTPOYCTAHOBKM NOTpebuTtensi uenecoobpasHo B AOMONHEHUE K CBEAEHUSIM, YKa3aHHbIM
Bbllwe, cobpaTb MHOPMaLMIO 0 BUAAX U XapakTepucTukax MNpUMEHSIEMOro BOCNIPUMMUYMBOrO 060pyIoBaHus, a Takke
0 BpeMenu Mobbix coObITUIA, coBnagalomx ¢ yxyaweHmem kauecTBa (hyHKLUMOHUpoBaHusi 06opyaoBaHusi. 3tn cobbiTust
DOIKHbI ObITh NPOBEPEHbI AT1s1 BLISIBIIEHUS1 UX COBNaZieHUi ¢ NpoLeccamm, UMEBLUMMW MECTO B 3ITEKTPUYECKUX YCTaHOB-
Kax v 3NeKTPUUECKUX CETSIX.

B.3.4 O6cnegoBaHue aNeKTPUYECKONA CeTU

O6cnenoBaHue anekTpuyeckoin cetu Tpebyer, 4yTobbl 6bina cobpaHa cneuuduyueckas wHdopmaumsi o ceTw,
BKIIOYast:

- CBE[EHMSA O 3aLMTHBIX YCTPOMCTBAaX 3MEeKTPUHECKON CETU U UX ycTaBkax. CrielyeT yunTbiBaTh, YTO €CNU YCTaBKN
M3MEHSIIOTCA MO Kakol-nmbo npuumMHe B TeueHue nepuoga obcnefoBaHusl, 3TO MOXET OKa3aTb BO3AEWCTBUE, HANPU-
Mep, Ha CTaTUCTUKY NPoBarnoB HanpstkeHusl. Lienecoo6pa3Ho, ocHOBLIBasicb Ha pesyrnbrarax obcrnieqoBaHusl, NpoBecTU
OLEHKYy pa3nuuHbIX cleHapueB paboTbl YCTPOWCTB 3almThl;

- CBEIEHUS1 O HaINU4YMM 1 XapaKTepUCTUKaxX yCTPONCTB TeneynpasrneHusl, OCYLLECTBIIIEMOrO MO CUITOBbLIM INMHUSIM,
KOTOpbIE MOIYT BINUsiTb Ha pe3yrnbTaTbl U3MEPEHMUIA;

- XapakTepPUCTUKN HArpy3oK (HanpyumMep, NPOMbILLIIEHHbIE HAIPY3KK, B KOMMEPYECKMX 30HAX, B KWIbIX 30HaX wunu
CMeLlaHHbIe);

- NOPSAOK KOHTPOSISA PEAKTUBHOM MOLLHOCTU B 31EeKTPUYECKON CeTH.

B.4 CoeauHeHus un namepsieMble BeNU4UHbI

B.4.1 BoamoxHoctu noakniwoveHua CU

Mpu nopkntoveHnn CU HeoOXOAMMO NPUHSITH PELLIEHUSI OTHOCUTESIBHO HECKOSBKMX BApMaHTOB NMOAKIIOYEHNS], B
TOM umcre:

- Ans ogHodasHbiX U TpexdasHbIX N3MepeHuis;

- no cxemam «da3sa - hasa», «asa - HerTpanb» n «gasa - 3emnsy;

- Ha CTOPOHE HU3KOTO U BbICOKOIO HamnpsikeHusi B6rvan TpaHcdopmaropa.

BapwaHnT nogknioueHnsi CM1 Bo MHOrom 3aBUCUT OT Lenei npoeefeHnst obcneposanus. MHorga tpeboBannsa k
noaknioyveHnio CU MoryT ObiTb pernaMeHTMpoBaHbl B CTaHAapTe, ycTaHaBnmBearoLeM Hopmel K9, cootBeTcTBUE Tpeboea-
HUSIM KOTOPOIo NpoBepsieTcsl Npu obcnegoBannn. B niobom cnyvae npu noakNioYeHUM JOMKHBI yuuThiIBaTbCsl Tpebosa-
Husi 6e3onacHOCTH, NpaBuna nogknioyeHnsi 060pyI0BaHusl, NOABEPraloLLErOC BO3AEWCTBUIO NOMEX, a Takke ocobeH-
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HOCTW nogknioveHnsn TpaHcdopmaTopoB. Kak npaBuno, npu uamepeHusix nokasatenen KO, OTHOCAWMXCA K gnuTens-
HbIM, YCTaHOBUBLWMMCSA SIBNIEHWUSIM, TaKMM Kak rapMoHUKu U conmkep, MoryT 6biTb npoBefeHbl ofHoda3Hbie n3MepeHus
BMeCTO TpexdasHbIX. ITO BO3MOXKHO MOTOMY, YTO [aHHbIE SIBIIEHUSI YacToO NPOSABNAIOTCH CUMMETPUYHO B Tpex hasax.
OpHako Takoe npeanorioXeHue criefyeT NOATBEPAUTL BPEMEHHbLIM NMpoBeAeHUeM  TpexdasHbix uamepenun. Ecnu
OCHOBHOMW MpUYMHON NPOBEAEeHUs] MOHUTOPUWHIa siBNAeTcsl 06HapyxeHWe NpoBasioB U BbIOPOCOB HaNpPsPKEHWA, U3me-
peHua cnegyeTt NPoBOAUTL BO BCeX haszax 3NeKTpuyeckon ceTu, K KOTOPOi NOAKNIOHYEHO TEXHMYECKoe CPeacTBo, Noasep-
raemoe BO34enCTBUIO MOMEX.

B.4.2 Uamepaemblie nokazaTenu K3

HomeHknaTtypa usmepsiemMmblX BENWYMH 3aBWUCUT, B OCHOBHOM, OT Leneil NpoBeAeHUa MOHUTOPWUHIa, CTaHA4apTos,
NPUMEHSIEMbBIX MNPU OLEHKe COOTBETCTBUS, a Taicke OT Apyrmx akTtopoB. [pyu opraHn3aumm MOHUTOPUHIA Heo6xoaumMo
Aans ynopsgodeHuns 6asbl JAHHLIX U SKOHOMMW NPOCTPAHCTBA AaHHbIX YCTaHOBUTL OYEPEeAHOCTb NONyYeHUA n3mepse-
MbIX BENWYMH, Hanpumep, B criegyioweM Buae:

a) OCHOBHble napameTpbl CeTu (HanpsikeHue, TOK, MOLLHOCTb U T. A.);

B) npoBansl U BbIGPOCH HANPSHKEHUS;

C) FrapMOHUKU HaNPSDKEHUS;

d) rapmMoHuKM TOKa;

€) HeCuMMeTpus;

f) HU3KO4aCTOTHBIE NepexoaHble Npouecchl (NepeknioveHne KOHAEHCaToOPOoB);

g) nukep;

h) MHTEPrapmMoHNKN HANPSHKEHUS U TOKa;

i) curHanel, Nnepeaasaemble Mo dMEKTPUHECKUM  CEeTAM.

[aHHasa ovepegHOCTb NPUBEAEHA B Ka4YecTBe NpuMmepa, geicTBuTenbHasi ouepeaHocTb GyaeT onpenensitbes
uenamMm 1 3agavaMu  KOHKPEeTHbIX uamepeHui. Ecnu ouvepegHOCTb NonyyeHust 4aHHbLIX YCTAHOBIIEHA U € €€ YYeTOM
npoeeaeH BbiGop CU, pekomeHayeTcst, 4To6blI GbINa Mcnonb3oBaHa Besl uHdopmaumsi, nonydaemast ot CU. [Mpowe
MCKNIOYNTb HEKOTOpbIe CBe4eHUs1 MOocre NPOBEASHHOINO MOHUTOPUHIA, YEeM MOrNy4YuTb HeOGXoAMMbIE 3HAYEHUSI MO3XKeE,
€Cnn OHW He BbINK n3MepeHbl HenocpeacTBeHHO. Kak npaBuno, eAMHCTBEHHLIMU BONPOCaMK, BIUSIIOWLUMU HA 3TO pelue-
Hue, byayt o6vem namatn CU u BnusiHue CTOMMOCTU/BPEMEHUN Nepeaaqm AaHHbIX.

B.4.3 MonuTopunr nokasartenen K3, oTHOcAWMXECA K TOKY

Kak npaeuno, notpebutenb HeceT OTBETCTBEHHOCTL 3a TOK, KOTOPBIN NPUHAANEXALLEee eMy TEXHUUECKOe CPefiCTBO
nony4aeT U3 CUCTEMbI SNEKTPOCHABKEHNS UIMN UHXEKTUPYET B CUCTEMY IMEKTPOCHabXeHWsl, a MOCTaBLUMK 3NeKTpuyec-
KOW 3HEeprum HeceT OTBETCTBEHHOCTb 32 HanpshKeHUe SNeKTponuTanua. [laHHoe nonoxeHwe crnegyeT MCNonb3oBaTb
B Ka4eCTBE OCHOBbI MPU PeLLEHNM BOMPOCOB, OTHOCALLMXCA K U3MEPEHUAM TOKA.

MamepeHnst Toka UrpatoT BaXKHYIO POrib A5t OLLEHKM 3MUCCUM MOMEX B 3MEKTPUHECKUE CETU, OQHAKO NPU U3mepe-
HUAX FapMOHWYECKMX TOKOB JOCTaTOYHO CINOXHbLIM SIBMSIETCSl TOUHOE onpegeneHne yrnoe hasoBoro capura.

MamepeHnst TOKOB MOryT ObITb HEOLIEHMMbI MPU ONpeaerneHny UCTOUHUKOB/NPUYNH yxyawenunsa K3, Tak kak pesynb-
TaTbl 3TUX WU3MEPEHWU MOryT MOMOYb onpeaenuTb, HaxoamTcs nu CH B nonoxeHun «BBEPX NO TEHEHNIO» NN KBHU3
no Te4eHnto». 3To 0COOEHHO CMpaBeasivBO B OTHOLWEHUM MPOBASIOB HAMPSBKEHUS.

B.5 Bblbop NOpOroBbIX 3HA4€HUIA U NPOAOIIKUTENBHOCTU MOHUTOPUHIa

B.5.1 MNoporoBble 3Ha4YeHUA Npu MOHUTOpUHre K3

MoporoBble 3Ha4YeHWs MPU MOHUTOPWUHIE MOTyT ObiTb ONpeaeneHbl, WCXOAs U3  CTaTUCTUYECKUX UHAEKCOB, C
KOTOPbIMW CPaBHUBAIOT pe3yrnbTaTtbhl U3MEpPEHUid, unu us Tpeboearnmii kK TC, NOAKMIOYEHHBIM K 3reKTpUYeckum ceTam. B
3TON CBSI3W crnegyeT ele pas3 OTMETUTb HeobXoaAMMOCTb OOCYXXAEHUsI OCHOBaHWI Ansi NPOBEAEHWUS MOHUTOPUHrA.
CnepyeT yunTbIBaTb Pa3nuumsl Mexay NoporoBbiMM 3Ha4YEHUSMU NpY  OGHAPYXXEHWM NOMEXW, onpeaerieHun Xxapakre-
puCTUK cobbITUS yxyaLweHusi KO, npoBefeHWM pacyeToB, CTATUCTUHECKOM aHanuse.

PekomeHayeTcs, 4TO6bI MOPOroBble 3HAYEHUST NMPU U3MepPeHUsiX Oblnn BbiIGpaHbl HACTONBKO XECTKO, HAaCKOITbKO
3TO OCYLECTBUMO (MpW UCKIOYeHUN NOXHbIX cpabaTeiBanuid). Bonee wwupokve noporoeBble 3HaqYeHust MoryT ObiTb
3 heKTMBHO BBEAEHbI Npy 06paboTke NONyYeHHbIX pe3ynbTaToB uaMmepeHuin. OgHako NoTepsiHHbIE U3-3a HENPaBUITbHO
BbIOpaHHbLIX MOPOroBbIX 3HAYEHWUI AaHHble He MOryT OblTb BOCCTaHOBIIEHbI.

Mpu N3MepeHUsiXx B HEPETYIISIPHON YacTu 3NEKTPUYECKOW CeTU crieyeT MCMNOoNb30BaTh MNOPOroBble 3HaYEHWUsT Ha
ckonb3seri ocHoBe. Hanpumep, CW, pa3sBepHyTbie Ha pacnpegennTenbHblX 3MeKTPUHECKMX NMMHUAX, C PerynnpoBaHu-
€M HarnpsbkeHust TpaHcdopmaropamy ¢ OTBETBIEHUAMU U DatapesiMm KOHAEHCATOPOB, MOTYT UCMONb30BaTh OUKCU-
poBaHHble NOpPOroBble 3Ha4eHnsl. OgHako Npu yctaHoeke CU B nepegarolumx cuctemax Wnm gpyrmx 4actsax anekTpuyec-
KX ceTel, He MMEIOLLMX NPSIMOrO PEryrnMpoBaHusl HanpsikeHWs!, creayeT UCMOoNb30BaTh CKOMb3AWME OMOPHbIE 3Haude-
HUS.

B.5.2 MpoponxutenbHOCTb MOHUTOpUHra K3

MpoaomKUTENBHOCTE MOHUTOPUHIA JOJKHa ObiTh OnpeaeneHa ¢ y4eTOM OCHOBaHWIA ansi npoBegeHus obeneno-
BaHusa KO. Hanpumep, ecnu pesynbTatbl U3MEPEHUN CPaBHUBAIOT ¢ uHAekcamun KO, npoaomKuTenbHOCTE MOHUTOPUHIA
onpegensietcst TpeGoBaHMAMU K pacyeTam 3TWUX MHOEKCOB.

YacTo nonesHo cpaBHWTL pe3ynbTatbl U3mMmepeHnii K3, nonyyeHHble B pa3nuyHbie MOMEHTLI BPEMEHM, Hanpumep,
pesynbTaTbl TekyLlero u npownoro roga. Ecnn cpaeHenusi Takoro Buga uenecoobpasHbl, MOHUTOPWHE MOXET ObiTb
HenpepbIBHbIM. MUHMMarnbHas NPOACIKUTENBHOCTL MOHUTOPMHIA MOXET OblTb YCTaHOBNEHLI B CTaHA4apTax, ycTaHae-
nveawwmx Hopmel KO. B niobom cnyyae mamepennsi Takux cobbiTvii yxyawerus KO, kak nposarnbl U BbIGpocsl Hanpsi-
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XeHus1, TpebyloT ANUTENBHOrO NEpUoAa U3MepeHuit (MecsLbl) Ansl NONMyYeHUs AaHHbIX, HeoBXOAUMbIX AN 3HAYUMON
oueHkn. bonee pegkune cobbiTua yxyawenna K3, Takme Kak npepbiBaHWs HanpsbkeHus, moryT TpeboeaTth euwe Gonee
ANMTENbHBIX  Nepuogos HabnogeHns. B NpoTMBONONOXHOCTL 3TOMY W3MEpPEHWUs TaPMOHUK U APYIMX YCTaHOBUBLUMXCS
NpoLIeccCoB NO3BONAIOT NOMYYUTb 3HAYMMYIO MHAOPMALMIO 33 CPaBHUTENIBHO KOPOTKMIA Nepuog BPEMEHU (MUHUMYM
ofgHa Hegens). [ns namepeHuii ¢ Lenblo NPOBEPKM COOTBETCTBUSI TPEOOBAHUSIM CTAHAAPTA, YCTAHABMMBAIOWETO HOPMbI
K3, npogonmxnTensHOCTb M3MepeHuin gonxHa 6biTb ycTaHOBNEHa B AaHHOM cTangapte (cm., Hanpumep, FTOCT 13109).
Bonpoc o Tom, HeobxoaMM NW HenpepbIBHLIA MOHUTOPUHT Arsl MPOBEPKU COOTBETCTBUA TpeGoBaHuaM cTangapTa,
ycTaHaenveawLero Hopmbl KO, pomxeH 6biTb pelwleH B KaXaoM KOHKPETHOM criyvae.

B.6 CtatucTuveckuini aHanu3 pe3ynbTaToB U3MepeHui

B.6.1 O6Lwwue nonoxeHus

Ona o6paboTky pesynbTaToB U3MEPEHWIA JAOMKEH OblTb MPUMEHEH CTaTUCTUYECKMIn aHanus. B saBucumoctun ot
uenen wnamepeHuii 1 HOMEHKNaTypbl namepsiembix nokasartenelri K3 moryT GbiTb BoiOpaHbl paznuyHbie MeToabl aHanu-
33, B TOM YMCrie OCHOBaHHbIE Ha:

- nogcyeTe Yncna cobbITWIA, NPU KOTOPLIX MPEBLILLAETCS YCTAaHOBIIEHHOE NOPOroBOe 3HAYEHWE;

- rpynnMpoBaHmn 60oMbLWOoro Ynucna pedynbTaTtoB M3MePeHWii, NPoBeAeHHbIX B OQNHAKOBbIX YCMOBUSX, C MX NpUBe-
OEHUEM K OHOMY WMV HECKOMNbKMM 3HaueHuWsiM. B kadecTBe Takmx 3Ha4eHWid MOryT NMPUMEHSITBCS: MakcumanbHble,
cpedHVie U MMHUMAanbHbIE 3HAYeHWs, @ TaKkKe 3Ha4eHWs, CooTBETCTBYIOWME BepoATHOCTM 99 % n 95 %. Bo mMHOrmx
cnyyasx uenecoobpasHo NpMMEHEHNe 3HAYEHWI, COOTBETCTBYIOWMX BepoATHOCTU 95 %.

B.6.2 UHaekcbl K3

Mepen npoBegeHMeEM U3MepeHuini  HeobxoaMMo BeliGpaTb NpUMeEHsieMble cTaTucTudeckue wuHpekcbl KO, ¢ koTo-
pbiMn ByayT cpaBHUBATLCS pesynbTaTbl U3MepeHuin. 3TN ceegenust OyayT noneaHel Ans onpeaeneHns NpoaoIKMTENb-
HOCTW U3MepeHuii, NOPOroBbIX 3HAYEHWI U nopsgka cTaTucTudeckor o6paboTkm pesynbTaTtoB MamepeHuid. Mpu oTcyT-
CTBUM CTaHZdapTa, ycTaHaenmeaiowero mHaekcsl K3, Heobxoaum BeIGOp koMNNeKTa MHAEKCOB AN KOHKPETHbIX Uamepe-
HWA. B gokymeHTax, ykasaHHbIX B 6ubnuorpadun, npuBedeHbl CCbimkU Ha psig paboT, NpoBedeHHbIX MO BOMpoOcam
BbIYMCIEHUA CTATUCTUYECKNX MHAEeKcoB K3.

B.7 UamepeHue nokasatenen K3 gnsa ycTpaHeHUs TeXHUYECKUX npobnem

B.7.1 O6Lwue nonoxeHus

YcTpaHeHve noBpexaeHnii, BbidbiBaoWMX yxygwernmne K3, npoeoasT, B OCHOBHOM, B CBSI3U C SKCMIyaTaunOHHbI-
MW MPOUCLLECTBUAMM UMM npobnemamu. [MoaToMy 4acTo xenatenbHO NOMy4uTe pesynbTaTbl kak MOXHO GbicTpee, B
OTNINYME OT UX NONYHYEHWA Ans NMPOBEPKU BbINONHEHUs YCITOBWIA AOTOBOPOB MU aPXMBHOIO NPMMEHeHusa. Tem He MeHee,
Heob6xoanMocTb GbICTPOI ANarHOCTUMKM He JOMXHa NpUBOAUTL K HeobayMaHHbIM UM HeOBOCHOBAHHBIM  BLIBOAAM.

O6blYHO NepBUYHbIE (HEe 0ObeaMHEHHbIE) pesynbTaThl U3MepeHUli ABRNAOTCA Hanbonee NPUroaHLIMKU NPU OTbIC-
KaHUW 1 yCTpaHEeHUW MOBPEXAEHWI, Tak Kak Mo3BOSAT NpoBoAUTL Nobyto nocneayioLyio 06paboTky AaHHbLIX, HANpUMep
noctpoeHue rpaduyecknx xapakrepuctmk (curHatyp) KO. [Onsa Toro, 4tobbl  MWHMMM3MpoOBaTb 06bEM CBeAEHWA,
coxpaHsiemblx U obpabaTbiBaeMbIX MpU OTbICKAHUK MOBPEXAEeHUsi, LenecoobpasHo ¢ukcupoBatb U BbidaBaTb TOMNbKO
Te JaHHble, koTopble 6binn nonydverHsl CU HenocpeacTBeHHO nepep cobbiTMem, BO BpeMsl U nocrie cobbitust (Hanpumep,
npoBarna HanpsKeHus Uin NepexoaHoro npouecca).

B.7.2 Mpacdhuyeckune xapakrepuctuku K3

pachuqeckme xapaktepuctukm (curHatypel) KO npepacraBnsioT coboi rpacduyeckme npepgcraBneHust cobbiTuid
HapyweHnua K3, 4acTo conpoBoxgaemMble KpaTkumu Tabnvuamm 4YMCrnoBbIX XapaKTepucTUK.

Hanbonee obweri copmon rpacmueckorl xapakTepucTuKM sIBNSIETCA BPEMEHHAsA OCLMITIIOrpaMMa HanpspkeHust
n Toka. MoryT 6bITb NONe3Hbl Takke Apyrve opMbl CUTHATYP, Takue Kak CnekTporpammel, oTpaxarolwme rapMOHUYECKUiA
COCTaB, UHTerpanbHble pacnpeaeneHust BeposiTHOCTU U T. A. Lllkana Bpemenn anst npeacraBneHnst rpadmnyeckmx xapak-
Tepuctuk K3 moxet meHatbes oT 100 mkc go 30 aHeid. llkany BpemeHu ansi npegcraeneHus cobbitus HapyweHust KO
onpepensoT ¢ ucnonb3oBaHnem C Ha OCHOBE XapakTepuCTUK U OIUTENIbHOCTU COBbITUS.

B 6onblmnHCTBE CNyYaee cunTaloT, YTO rpacduyeckue xapakrepuctukm K3 ponxHbl npeactaBnsTe curHan nepeg,
B0 Bpemsa u nocne cobbitua Hapywenusa K3. O6bivHO oTo6paxeHne curHana nepep cobblTUEM AOMKHO 3aHUMATb YeT-
BEPTYI0 YacTb rpaduka.

pachnueckne xapaktepuctukn K3 ABNSAIOTCA NOME3HbIMA MPU OTLICKAHWM U YCTPAHEHUM MOBPEXAEHUA BO BCel
3NEeKTPUYECKOi CeTH, BKIIOYas YCTaHOBKM notpebutenei. O6bluHO rpaduyeckme xapakTepucTuku UCNOoNb3YIOT, YTODbI
naeHTMUUMPOBaTL U oNpeaennTe UCTOYHUK cOBbITUA HapyweHus K3 1 NpuHATE COOTBETCTBYIOLLEE PELLEHNE.

C ucnonb3oBaHnem rpadu-eckon XxapakTepucTUKM NpoBarna HanpsbkeHusl 3KCnepT MOXET, Hanpumep, onpeae-
NUTb, YTO NPUYUNHOIA yxyaweHua KO senaeTcsa Nyck MOWHOro gBurartensi B KOHKPETHOM MecTe pa3meLLeHus, U NPUHATb
COOTBETCTBYIOLLEE pELIeHWE. XOTS NPUBEAEHHBINM NPpUMEP OTHOCMTCS K NpOBany HanpspKeHWsl, B CNPaBOYHON nuTepary-
pe npuBEAeHbl TUMOBLIE PachUyecKMe XapaKTEPUCTUKN ANs COTEH Pas3nuuHbIX cobbiTuiA HapyweHust KO, Bbl3BaHHbIX:
BKITIOYEHUSIMW YCTPOICTE KOMMEHCaUUW PeakTUBHOW MOLYHOCTW, MONHWEBLIMW pa3psifiaMv, HEUCNPaBHOCTAMM B
SNeKTPUUECKMX CETSX M yCTaHoBKax notpebutener, ocnabneHneM KOHTaKTOB, MCKPEHUEM KOHTaKTOB, U3Ny4eHUsIMU
paguonepegaTyMKoB, OAHOBPEMEHHbLIM NOAKMIOHEHNEM 3MEKTPOHHBLIX YCTPOWCTB W ABWUratenei K OgHOM cetm u T. 4.

XoTa naeHTudukaums cobbitua HapyweHna KO BO3MOXHA Ha OCHOBE TONBKO rpadiM4eckori XapakTepucTukm
HanpsikeHua, Hanuuve rpaduyvecknx xapakTepucTUK TOoKa CyLECTBEHHO NOBbIWAET BO3MOXHOCTM W TOYHOCTb OLEHKM
cobbiTa. Bonee Toro, rpaduyeckre xapakTepucTUKM TOKa MOMOratoT onpeaenuTb HanpaeneHve K UCTOYHWKY Hapyle-
Hust KQ.
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MpunoxeHue C
(cnpaBo4Hoe)

PekoMeHaauum no XapakTepuctukam cpeacte I/I3MepeHI/II7I

C.1 O6Lwme nonoxeHusn

Hacroswwin ctanpgapT npegcraensieT coboil ocHoBononarawwyo nybnvkaumio B obnactm 3MC. Bmecte ¢ 1em
JeTanbHoe pPyKOBOACTBO MO Xapakrepuctmkam CU, metogam noaTBepXAeHWUs! BbINOMHEHWS YCTaHOBIEHHbIX TpeGoBa-
HWIA K Xapaktepuctukam CU, [ononHUTenbHbIM BrMSIIOWMM BEMNWYMHAM U OpyrMe aHarnormdHble CBeAeHWsl OOJIKHbI
6bITb MPUBEAEHLI B CTaHZApTe, PacnpoCTpaHsIoLWEMCsl Ha rpynny NpoayKUuuKW, yCcTaHaBnmBatoLWwem xapakrepuctuku CA.
OpHako cTaHaapT, pacnpoCcTPaHsIIOWMIACS Ha AaHHY0 Tpynny NPOAYKLMKM, B HAcTOsiLLLee BpeMsi OTCYTCTBYET, U NOMb30Ba-
TeNnW HacTosiwero ctaHgapTa OyayT BblHYXAeHbl ycTaHaBnveaTb TpeGoBaHus kK C, npoBoauTh X KOHCTPYMpPOBaHWe,
BbIGMpaTh Unu ucnbiTbiBate CW, NpUMeHsist HACTOSILLMIA OCHOBOMONaralowuii ctTaHaapT. B 9Toi cBsian B AaHHOM npuno-
KEeHUW MPUBEAEHbI HEKOTOPbIE PEKOMEHZAUMM, HE UMEIOLMEe HOPMATMBHOIO Xapakrepa.

Mocne 3aBeplieHns paboTbl HAA CTaHAapTOM, PACMPOCTPAHSIIOWMUMCH Ha rpynny npoaykumu, AaHHOe Mpuroxe-
HVe U3 CreayoWero u3aaHus HacTosILLEero ctaHgapTa GyaeT UCKIOYEHO.

C.2 CymmapHblie TpeboBaHusA

Tabnuua C.1 cogepXuUT MHMOPMaLMIo 0 CyMMapHbIX TpebOBaHUSIX K XapakTepucTUKaMm Mpouecca MaMepeHust

knaccoe A u S. B cnyvae npotuBopeunii mexay Tabnuuein C.1 M OCHOBHOW 4acTblo HaCcTOsILEro craHgapTa
npenMyLLecTBO UMeeT OCHOBHasl 4acTb CTaHAapTa.
Tab6nunuya C.1— CymmapHble TpeGoBaHMSA K xapakTepucTukam npouecca namepeHus knaccos Au S

Mokasatens Knacc xapak- .

K2, nogpasnen TEPUCTUK MeToz Heonpepnenex- JnanasoH Obnactb sHadeHmit MeTtog
HACTORLLEro npouecca W3MEpeHWii | HOCTb M3MepeHuid uamepeHnii BJ"V'F”O'-'-\eV'Z)Beﬂ“' o6benuHeHus
cTaHpapTa U3amepeHust “MHBI

YacToTa, A Mo 5.1.1 +0,01 Ty 42,5 — 57,5/ 42,5 — 57,5/ TpeboBaHusi
5.1 51 —69Tu 51 —69 Ty He yCTaHOB-
neHbl
S Mo 5.1.1 0,051y 42,5 — 57,5/ 425 — 57,5/ TpeboBaHus
51— 69y 51 —69 1y He yCTaHoB-
nNeHbI
3HaueHune A Mo 5.2.1 £0,1% Uy, [10% — 150 % Uy, [10 % —200 % Ugyy,| 4.4n 4.5

HanpsxeHus,

5.2 Mo 5.2.1 +0,5%Uypn |20 % — 120 % Ugin |10 % — 150 % Uy | 4.4n 4.5
KpatkoBpe- A Mo FOCTP Mo FOCTP 0,2— 10 (Py) 0 — 20 (Pgy) Mo F'OCTP

MEHHasa Josa 51317.4.15 51317.4.15 51317.4.15

d’“'g"gpa’ s Mo FOCT P Mo 5.3.2 0,4 —4 (Pg) 0—10(Py) |MoroCTP
) 51317.4.15 51317.4.15
MpoBansl A Upms (1/2) Amnnutyaa He He TpeboBaHus

HanpaxeHus £ 0,1 % Ugpp- NPUMEHAIOT NPUMEHSIOT He yCTaHoB-

W nepeHanpsi- OnutensHocTb nNeHbI
XeHus, 5.4 + 1/2 nepwopa

S Mo 5.4.1 Amnnutyga He He TpebGoBaHnus
+ 1% Ugin. NPUMEHAIT NpUMeHsIIOT He yCTaHOB-
OnutenbHOCTL TNeHbl
+ 1/2 nepuoga
wnu £ 1 nepuopa
MpepbiBaHus A Upns (1/2) OnutenbHocTb He He TpeboBaHus
HanpspKeHus, + 1/2 nepuoga NpUMeHsAIT NPUMEHSIOT He yCTaHOB-
5.5 neHbl
S Mo 5.5.1 OnutenbHOCTL He He TpebGoBaHnus
+ 1/2 nepuoga NpUMeHsAIT NPUMEHSIOT He YCTaHOB-
wnu £ 1 nepuopa neHbl
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Mokasatens Knacc xapak- .

K3, nogpasnen | TepucTuk MeTop Heonpepnenen- [Ounanason Obnactb sHadenuit Metop
HaCTOAErO npouecca | uaMepeHuid | HOCTL WaMepeHMil namepenni” BMAIOLIGA BEI= | o beauHenns
craHgapra namepeHunsa YUHbI

HecummeTpus A Koatbpu- +0,15 % 05%—5%(Ko); | 0,5% —5%(Ky); [Mo44nd5

HanpsxeHW, LUWEeHThI He- 05%—5%(Ko) | 0,5% —5% (Kp)

5.7 CUMMeTpUn
K2 n Ko
S Koadhdu- £0,3% 1% —5% (K) 0% —5%(Ky) |Moddnds
LMEHT He- 1% — 5% (Kp) 0% —5 % (Kp)
CUMMETPUN (ecnu npumeHsoT) | (ecnyM NPUMEHSIIOT)
Kz
HdononHu-
TenbHO —
ko3 u-
LUNEHT
HecMMmeT-
pum Ky
FapMOHMKM A Mo 5.8.1 rocrtpP 10 % — 200 % 200 % Mo4.4und5
HanpsKeHus, 51317.4.7, Knacc 3 Knacc 3
5.8 knacc | no FOCT P 51317.2.4\no TOCT P 51317.2.4
S Mo 5.8.1 200 % 10 % — 100 % 200 % Mo4.4un4s
rocrtp Knacc 3 Knacc 3 no
51317.4.7, no 'OCTP FOCT P 51317.2.4
knacc Il 51317.2.4

WHTeprapmo- A Mo 5.9.1 rocTtprP 10 % — 200 % 200 % Mo4.4un4ds

HUKM Hanpsi- 51317.4.7, Knacc 3 Knacc 3
XeHust, 5.9 knacc | no FTOCTP51317.2.4|no TOCTP51317.2.4

S YcraHaBnu- Ycranasnu- YcraHaBnu- 200 % Mo4.4un45
Baetcs BaeTcA U3roTo- | BaeTCA WU3roTOBU- Knacc 3
usrotoBute- | Butenem CU Tenem CU no OCTP
nem CU 51317.2.4
Wudopma- A Mo 5.10.1 Mo 5.10.2 0% —15 % Uy | 0% — 15 % Uy, |Tpebosanua
UNOHHbIE He yCTaHOB-
curHarnbl B NeHbI
eiggss;fc_ S YcranaBnu- | YctanaenueaeT- | YcraHasnuBaetcsd | 0 % — 15 % Uy, |TpeboBanusa
5.10 ’ Baetcs ca nsrotoeute- | marotosuternem CU He yCTaHOB-
) N3roToBUTE- nem CU neHbl
nem CA
OTtpuuarerns- A Mo 5.12.1 Mo 5.12.2 Mo 5.12.2 He npumensiior (Mo 4.4un 45
Hble/NONoXu-
TenbHble
OTKITOHEHMSI
HanpPsKeHNsI, S YcraHaBnu- Mo 5.12.2 Mo 5.12.2 He npumensior |TpeboBanus
512 BaeTcsl He yCTaHOB-
) N3roToBUTE- nNeHbl
nem CA

MukpocexyHo- A Tpeboanua| TpeGosanua He | TpeboeaHusi He | Mukosoe 3naueHwe |TpeboBaHus

Hble UMMyMbC- He yCTaHOB- | YCTaHOBIEHbI YCTaHOBNEHbI 6 kB% HE npume-

Hble OMeXxu 8 neHbl HAIOT

gszn;eﬁéng?,—a S TpeboBaHnus| TpeGosaHus He | TpeboBaHusa He Tpe6oBanua He |Tpe6oBaHusi
51317.4.5 He yCTaHOB- | YyCTaHOBMEHbI yCTaHOBNEHbI YCTaHOBMEHbI He npume-

o NeHbl HAIOT

(cm. Takke [8])
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OkonyarHue mabnuysi C.1

Mokasatene | Knacc xapak- .

K3, nogpasnen | TepucTuk MeTop Heonpenenen- [nana3soH Obnactb 3HadeHui MeTor,
HacrosLero npouecca M3MepeHUil | HOCTb MamMepeHuit uamepeHnii B”"'mo”"'e”z)Be””' o6beauHeHust
cTaHpapTa naMepeHus HUHBbI

HaHocekyHO- A TpeboBaHusi | TpeGoBaHus He | TpeboBaHus He |[ukoBoe 3Hadvenue | TpebosaHusi

Hble UMMYMbC- He YCTaHOB- | YCTaHOBIEHbI yCTaHOBIEHbI 4 xB® He npume-

Hble romMexu 8 nNeHsbl HSAIOT
coomaem-

cmauu ¢ FOCT S TpeboBanusi| TpeboBaHusa He | TpeboBaHus He TpeboBanua He |TpeboBaHusi
P 51317.4.4 He YCTaHOB- | YCT@HOBNEHbI YCTaHOBIEHbI YCTaHOBMEHbI HEe npume-

o neHbl HSIIOT

1) CU porskHbl cooTBETCTBOBATL TPeBOBaHMAM K HeonpedeneHHOCT 3MepeHunil B npeaenax AvanasoHa us-
MepeHUN.

2) Ecnn napameTpbl M3MepsieMblX CUTHAMOB MPEBRLIWAIT AWana3oH namepenuii CU, 1o npu  nameHeHmsix
napaMmeTpoB A0 NpeaeribHbIX 3HaveHuii o6nacTn BNUsioWwmX BENWUYMH BKITIOYUTENBHO Ha MoHuTope CU aomxHo 6biTh
yKa3aHo COCTOsIHME neperpysku. [aHHoe TpeboBaHWe He MPYMEHSIIOT NpU BO3AEWCTBUMM NEepexoaHbIX NPOoLIEeCcCcoB U
UMMYMbCHBIX NOMEX.

%) BoapercTBre Ha CU MUKPOCEKYHOHBIX UMIYILCHBIX TomMex Bosbioil sHepauu no FTOCT P 51317.4.5 u
HaHOCeKyHOHbIX umMmynbCHbIx nomex no FOCT P 51317.4.4 ve [OMKHO OKa3biBaTb BIUSAHMA Ha pe3ynbTaTbl M3mepe-
HWIA nocrne OKOH4YaHusi nomex. [lpu noaTeepxaeHun TpeboBaHWi K HeonpeAeneHHOCTU M3MePEHNA nepexoaHble
npoLuecchl HanpshxeHusi NoAarT Ha uamepuTensHole 3axumel CU, @ He Ha 3aXuMMbl 3MNeKTponuTaHwusl.

MpumedaHune—Knacc B xapakrepncTuk npoLiecca namepeHuii He BKITIOYEH B HAcTosILyo Tabnuuy, T. K. He
pekomeHpoBaH Ans CU HOBbIX TUNOB M MOXET ObITb CKIIOYEH U3 CrieAyloWero U3gaHusi HacTOsILLEro cTaHaapTa.

C.3 PykoBoacTBO NO UCNBITAHUAM

Mokazatenu KO B HacTosweM cTaHgapTe MoryT ObiTb OTHECEHbI K ABYM KaTeropusam SBNEHWUin — AnuTenbHbIM
M UMEWYM nepexodHbli xapaktep. [lokasatenu K3, cBsizdaHHble C ANUTENbHLIMU ABNEHWUAMW, OTHOCSITCS K
3HAYEHUIO HanNpsKeHUsl, 4actoTe, rapmMoHukam, drivkepy, HecummeTtpun. [Mokazatenu KO, cesizaHHblE C ABNEHMAMM,
MMEIOLMMMN MEePEXOAHLIN XxapakTep, OTHOCATCA K NpOBanamM HamnpsikeHusl, NnepeHanpspKeHUsM U NpepbIBaHUsIM Har-
PAXKEHUA.

McnblTaHus npy HEM3MEHSIOWMXCS U3MepsieMblX CUrHanax, YyCTaHOBMeHHble B pasgene 6, AoctaTouHbl Ansi
noaTBEPXKAEHWS BbINOMHEHWS YCTaHOBMEHHbIX TpeBoBaHWi K HeonpeaeneHHOCTU namepeHuid, xapakrepuctukam CU u
peakumun Ha BrusloWwmue BENUYMHbI NPYM M3MepeHnn nokasartenei K9, CBA3aHHbIX C AnuTenbHeiMM aeneHnsamu. OgHako
MCMbITaHUSA NPU HEU3MEHSIIOWUXCST  CUMIHanax B COOTBETCTBUM C pa3genoM 6 He MO3BONAT MOMHOCTLIO NOATBEPAUT,
yTto TpeboBaHMs HACTOSILLEro cTaHgapTa peanv3oBaHbl NPW U3MepeHUM Bcex nokasatenen KO.

Onsa nokasaTeneit KO obenx kaTeropuii, CBA3aHHbIX C HEMPEPBLIBHBIMA SIBMNEHUSAMM U SBNEHUSAMY, UMEIOWUMM
nepexoaHbIi xapaktep, Tpeb6oBaHmA k peanmaaumm B CU MeTogoB MaMepeHuii, yCTaHOBMEHHbIX B pasgene 5, moryT bbb
noaTBEPXKAEHbI MWL NPW UCMOMNb30BAHUM W3MEHSIIOLLMXCH N3MEpPSIEMbIX CUrHamnoB.

Hanpumep, HeoBxogumo BygetT noaTBepauTb, YTO MeTod M3MepeHWs NMPOBanoB HanpsbKeHWsl, peann3oBaHHbIM
B CW, cootBeTcTBYeT TpeboBaHuam 5.4. Torga nepeeil MaMepseMblii MBMEHSIIOLMIACA CurHan criegyeT NPpUMeEHUTb Ans
noaTBEPXKAEHWS TOrO, YTO AeiCTBMTENbHO NPOBOAWNTCS U3MEpeHe CpeaHeKBaapaTU4eckoro 3HaveHusl nposana Ha-
NpshkeHUsl; BTOPOW W3MEHAWMIACA curHan — Ans NOATBEPXAEHWs TOro, UTO AeliCTBUTENbHOE CpegHekBagpaTuyec-
KO 3HaueHWe paccuUMTbIBAeTCA Kaxablii nepuod; TPeTui KM3MEHSIWUIACA curHan — Ans NoaTBepX4eHUst TOro, 4YTo
JeiicTBMTENbHOE CpedHeKkBadpaTMyeckoe 3HadveHne OBHOBMSieTCsl Kaxkayto MONOBUHY Nepuoda; YeTBepThbii W3MEeHsIo-
wuiica  curHan — Ans NOATBEPXOEHUs1 TOro, YTO MONynepuoasl He3aBUCUMO CUHXPOHM3MPYIOTCS B KaXKZOM KaHane;
NATbIF M3MEHSIIOWMIACA CUrHan — Ansl NOATBEPXKAEHUS NPaBUBHOCTU M3MepeHust MyBrHbl 1 ANMTeNbHOCTU MHOTO-
hasHbIX NPOBAarNoB HanpsXeHus.

MpuBEAEHHbI BbiWe NpUMEpP AOMXEH CNYXWTb NUWb unnocTpauuein. NMonHoe noateepXgeHne BbIMONHEHUS
yCTaHOBIeHHbIX TpeBoBaHUIA K MeTOJaM M3MEPEeHUi MPUMEHNTENBHO KO BCeM nokasatensam KO moxet TpeboBaTb npo-
BedeHUsl MCNbITAHUIA C NpUMEHEeHWEM COTEH U3MEHAOWMXCS CUrHanoB (anbTepHaTMBHBIM METOAOM NOATBEPXKAEHMS
BbINONHEHUST YCTAHOBNEHHbIX TpeBoBaHWi B onpeaeneHHbIX crydasix MoryT 6biTe geTanbHble NpoBepky NPOrpamMmmMHOro
obecnevenus CW).
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B HacTosiweM cTaHgapTe He YCTAHOBMEH NOMHbIVA NepeYveHb UCNbITaHWi  Ana NOATBEPXKOEeHWs TOro, 4To MetoApl
n3MepeHuin Gbinn peanuaoBanbl B CY npaBunbHo. [daHHbii nepeveHb OGyaeT nNpuBedeH B cTaHAapTe, pacnpocTpaHsio-
WEeMecs Ha rpynny npoayKuum,

B cooTBeTCTBUM ¢ TpebOBaHUSIMM HACTOSILLErO CTaH4apTa 3HAYEHUS] HEKOTOPbLIX MapaMeTpoB B KOHKPETHLIX Krac-
cax MOryT ObiTb «yCTaHOBINeHbl narotoutenem CW». Mpy NOATBEPXAEHWU BbiNONHeHUs TpeboBaHUi K XxapakTepucTu-
kam CU cooTBeTCTBME AaHHbIM Bugam TpeGoBaHuii cnedyeT noATBEpAMTbE MyTeM WU3YYeHWst TeXHWUYECKUX JOKYMEHTOB
Ha CW.

C.4 PekomeHgauuu no cogepxaHulo TeXHUYECKUX [OKYMEHTOB

YKazaHne B TEXHUHECKNX AOKyMEHTaxX U3rotoButens o Tom, 4ro CU cooteetcteyet TpeboBanunam knacca A, S vnm
B, sBnseTcsa HepoCTaTOMHBIM. [lONKHBI GbITh AONONMHUTENBHO NPUBEAEHbI  Crieaylowme CBeAeHUs:

- gonyctumele npepensl uameHenust Uy, 1 npegens M3MepsieMbIX 4acToT;

- nobble akceccyapbl UNKM onuuKn, HeobxoauMble Ana obecneyvyeHns COOTBETCTBUSI TPEBOBaHNAM HACTOAWEro
cTaHaapTa;

- nNepeqeHb BCeX Mamepsaemblx nokasarteneit KO B COOTBETCTBMU C HOMEHKITATYpOW, YCTAHOBNEHHON B HAaCTOALWLEM
cTaHgapTe, C ykasaHueM MoATBepKASeHHOro Knacca xapakrepucTUK NpoLecca NSMepeHui.
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MpunoxeHune D
(cnpaBouHoe)

CBefeH1s 0 COOTBETCTBUM CChINOYHbIX MeXAyHapoAHbIX CTaHAapPTOB
HauuoHanbHbIM cTaHaapTaMm Poccuiickon degepanmm, MCNONb30BaHHLIM B HACTOSILLEM

Tabnuya DA

CTaHgapTe B Ka4yeCTBe HOPMaTUBHbLIX CCbINOK

O6o3HaqeHne CCbINOYHOro HaLUOHanLHOro
craHgapta Poccuiickoii ®epepauuu

OBo3HaveHWe 1 HaUMEHOBaHWE CChbITOYHOTO MEXAYHAapOOHOro cTaHpapTa
U ycnoBHoe 0B03HaYeHWe CTeneHu ero COOTBETCTBUS CChINOYHOMY
HaUMOHANLHOMY CTaHaapTy

FOCT P 51317.2.4—2000
(MK 61000-2-4—94)

M3K 61000-2-4:1994 «Q3nektpomarHMTHas coBmecTumocTe (OMC).
Yactb 2-4. 3nektpomarHWTHas o6cTaHoBKa. YPOBHU COBMECTUMOCTM Ha
NPOMBILLNEHHBIX NPEeANPUATUSIX ANA HW3KOYACTOTHbLIX KOHAYKTUBHbLIX NO-
mex» (MOD)

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

M3K 61000-3-3:2005 «3nekTpomarHmtHaa coBmecTumocTb (OMC).
Yacte 3-3. Hopmbl. OrpaHudeHne nameHeHun HanpspkeHus, konebanun
HanpsixeHusi U crvkepa B 06 ECTBEHHbIX HN3KOBONbTHBIX CUCTEMAX AeK-
TpocHabxeHns ans obopygoBaHusi ¢ notpebnsembim Tokom He Gonee
16 A B ogHOW hase, He noanexawero ycnoBHoMy coeguHenuio» (MOD)

rOCT P 51317.3.8—99
(MK 61000-3-8—97)

M3K 61000-3-8:1997 «3nekTpomarHmTHas coBmecTumoctb (SMC).
Yactb 3. Hopmebl. Pasgen 8. lMNMepepava cuUrHanoB NO HU3KOBOSbTHLIM 3M1€K-
TPUYECKUM CeTsIM. YPOBHM SMUCCUU, MOMOCHI HacTOT U HOPMbI 3NeKTpomar-
HWTHbLIX nomex» (MOD)

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

MOK 61000-3-11:2000 «3nekTpomarHutHasi coBmecTumoctb (AMC).
Yactb 3-11. Hopmbl. OrpaHuyeHne u3aMeHeHuin HanpsikeHusi, konebaHuin
HanpsikeHusl 1 rivkepa B 06LECTBEHHbIX HU3KOBOSIBbTHBIX CUCTEMAX 3rekK-
TpocHabxeHnusi. O6opyaoBaHue ¢ notpebnseMbim Tokom He Gonee 75 A,
NOAKIoHaeMoe K 3MEeKTPUYECKOl CeTW MpU ONpeaeneHHbIX YCroBUsIX»
(MOD)

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

MOK 61000-4-4:2004 «OnektpomarHutHasi coBmecTumocTb (SMC).
Yactb 4. MeTogbl ncneiTaHuin 1 namepenuii. Pasgen 4. McenbitaHms Ha
YCTOWYMBOCTb K HaHOCEKYHAHbIM UMNYMbCHbIM NoMexam» (MOD)

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

M3K 61000-4-5:1995 «QOnekTpomarHutHass coBmecTumoctb (OMC).
Yacte 4. MeToabl ucnblTaHuin u namepenuii. Pasgen 5. WcnbiTaHua Ha
YCTOMYMBOCTb K MUKPOCEKYHAHBIM UMMYNbCHBIM NoMexaM 6onbLLoi 3Hep-
mn» (MOD)

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

M3K 61000-4-7:2008 «3nekTpomarHutHass coBmecTumocTb (OMC).
Yactb 4-7. MeToabl UcnbITaHuidi 1 namepenuii. O6Lliee pykOBOACTBO NO
N3MEpPEeHUsIM FTapMOHUK U MHTEPrapMOHUK W U3MEepPUTENbHbIM npubopam
AN cMCTeM SHeprocHabXeHusl U NoaKTIoYaemMoro K HUM obopyaoBaHus»
(MOD)

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

MOK 61000-4-12:1995 «OnekTtpomarHuTtHas coBmectumoctb (OMC).
Yactb 4. Metogpbl ncnoitaHuii u namepenunii. Pasgen 12. McnbitaHua Ha
YCTOMYMBOCTb K kornebaTtenbHeiM BonHam» (MOD)

roCT P 51317.4.15—99
(MK 61000-4-15—97)

M3K 61000-4-15:1997 «3nekTpomarHuTHasi coBmectumoctb (OMC).
Yactb 4. MeTtogbl uenbiTanmii 1 uamepenun. Pasgen 15. ®dnukepmeTp.
dYHKLMOHaMbHbIE U KOHCTPYKTMBHbIE TpebGoBanusi» (MOD)
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OkonyaHue mabnuus! D.1

roCT P 51317.4.30 — 2008

0603HaYeHNe CCbINOYHOIO HALMOHANBHOTO
craHpaprta Poccuiickon ®epepauun

OB603Ha4YeHe U HAUMEHOBAHWE CCBINOYHOrO MEXOYHAPOLHOro cTaHhapTa
U YCNOBHOE 0GO3HAYEHWE CTEMEHW €ro COOTBETCTBUSA CChbINOYHOMY
HaLWOHANBHOMY CTaHAapTy

MOCT P 51318.16.4.2—2006
(CHCINP 16-4-2:2003)

CUCIMP 16-4-2:2003 «TexHudeckue TpeboOBaHWUsI K annapartype ansi
M3MEpEHUsT PagMoNoMex U NMoMEeXOoyCTOMUYMBOCTM N METOAbl U3MEPEHWIA.

Yactb 4-2. HeonpegeneHHOCTW, CTATUCTMKA U MOLENMPOBAHUE HOPM.
HeonpepeneHHocTe namepenuii B obrnactm 9MC» (MOD)

MOCT P NCO 9000—2008

MNCO 9000—2000 «Cucrtembl meHegkMmeHTa kadectBa. OCHOBHble NO-
noxeHus u cnoeapby (IDT)

OCT 8.567—99

roCT 13109—97

MOCT 23875—88

OCT 30372—95/MOCT P 50397—92

M3K 60050-161:1990 «MexagyHapoaHbIi 3NEKTPOTEXHUYECKUIA Crlo-
Bapb. [naBa 161. OnekrpomarHutHas coBmectumoctby (NEQ)

MpumMeyaHune—B HacToAwel Tabnuue UCNONb30BaHL! Creaylowme YCrnoBHble 00603HAYeHUs1 CTeneHu

COOTBETCTBUSI CTAHAAPTOB:
IDT — naeHTnYHbIe CTaHOapThl;

MOD — wmoguduunpoBaHHble CTaH4apThbl;
NEQ — HeskBMBaneHTHble CTaHOapThbl.
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[11 M3K 61557-12:2007

(IEC 61557-12:2007)

[2] M3K 60050-161:1990

(IEC 60050-161:1990)

[3] M3K 60050-300:2001

(IEC 60050-300:2001)

[4] M3K 61000-4-30:2008

(IEC 61000-4-30:2008)

[5] M3K 61000-2-8:2002

(IEC 61000-2-8:2002)

[6] M3K 61000-3-8:1997

(IEC 61000-3-8:1997)

[7] EH 50160:2007

(EN 50160:2007)

[8] M3K 61180 (vactm 1, 2)
[(IEC 61180 (parts 1, 2)]

[@] MO3K 61010
(vactn 1, 2, 3, 031)
IEC 61010
(parts 1, 2, 3, 031)

[10] MOK 61010-2-032:2002

(IEC 61010-2-032:2002)

[11] MK 60044-2:2003
(IEC 60044-2:2003)
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Bubnuorpadus

OnekTpnyeckasi 6e30MacHOCTb B HU3KOBOSbTHLIX pacnpeAenuTenbHbIX CUCTEMaX Ha-
npspkeHmem go 1000 B nepemenHoro Toka n 1500 B noctosiHHOro Toka. Annaparypa anst
WCMbITAHUWA, U3MEPEHUI UNN KOHTpONst cpeAcTB 3awmTbl. Yactb 12. XapakrepucTukm
CPeAcTB U3MEPEHUA U KOHTPONA

(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)

MexayHapogHbIA anekTpoTeXHMYEeCkuin cnoBapb. naea 161. OnekrpomarHuMTHasi COB-
MeCTUMOCTb

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

MexayHapogHbIi 3NeKTPOTEXHNYECKUIA CNoBapb. ONEKTPUYECKUE U 3NEKTPOHHbIE U3Me-
penus u cpegcTea namepennn. Yacte 311. O6wpme TepMHUHBI, OTHOCALLMECS K U3MEPEHU-
sim. YacTb 312. O6wme TepMUHBI, OTHOCSALLIMECH K UBMEPEHUSIM 3NEKTPUUECKUX BETTUYUMUH.
Yactb 313. Tunbl anekTpudecknx cpeactB namepenmii. Yacte 314. YactHble TEpMUHLI B
COOTBETCTBUM C TUMNaMKN CPEACTB U3MEPEHWIA

(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)

AnekrpomarHutHas coemectumocts (AMC). Yactb 4-30. MeToapl ucnbiTaHii M name-
penuii. MeTogbl M3MepeHui KadecTBa 3NEKTPUYECKONA SHEPrun

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

OnekrpomariutHas coemectumocts (OMC). Yactb 2-8. 3nekTrpomarHuTHas o6CcTaHOB-
ka. NpoBanbl HaNPsXXeHWA U KPaTKOBPEMEHHbIE NpepbiBaHUsI B OOLLLECTBEHHbIX CUCTE-
Max 3neKTpocHabXeHNss CO CTaTUCTUYECKUMM pesyribTaTaMu U3MepPEeHUi
(Electromagnetic compatibility (EMC) — Part 2-8: Environment — Voltage dips, short
interruptions on public electric power supply system with statistical measurement results)

OnekTpomarHuTHas coemectumoctb (OMC). Yacte 3. SnekTpomarHutHas obcTaHoBKa.
Pasgen 8. MNepegava curHanoB B HU3KOBONbBTHLIX SNIEKTPUYECKUX YCTAHOBKaX. YpPOBHU
3MEeKTPOMarHWTHOW 3MUCCUMU, MONOCHI HACTOT U YPOBHWU 3NEKTPOMArHMTHBIX NOMEX

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

XapakTepucTuKM HanpsbkeHUsl 3NeKTpuYecTBa, NOCTaBMNsAeMoro obLWecTBEHHBIMU pac-
npegennTenibHbIMKU CUCTEMaMU
(Voltage characteristics of electricity supplied by public distribution systems)

MeTogp! BbICOKOBONBTHBIX UCMLITAHUIA ANSl HU3KOBOMBTHOrO obopyaoBaHust
(High-voltage test techniques for low-voltage equipment)

TpeboeaHusi 6e30MacHOCTU 3MEKTPUUECKOro 06OpPYAOBaHMA ANA U3MepeHus], yrpasne-
HUA U NabopaTopHOro NPUMEHeHWs

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

Tpeboranusi 6e30MacHOCTH SNEKTPUYECKOro 06opyaA0BaHWUA AN U3MEpPeHUsl, KOHTPOMs
n nabopaTopHoro npumeHenust. Yactb 2-032. YacTHole TpeGoBaHWA ANA NepeHOCHbIX
TOKOCHEMHUKOB M TOKOCLEMHWKOB C PYYHbIM YNpaBfeHnem ans SNeKTpuYeckux namepe-
HUA W WCMbITAHWIA

(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)

NameputenbHble TpaHcdopmaTtopel. Yacte 2. MHAYKTMBHBIE TpaHcopMaTopbl Hamnps-
XKeHuns
(Instrument transformers — Part 2: Inductive voltage transformers)



[12] M3K 60044-1:2003
(IEC 60044-1:2003)

[13] Ctangapt wuHcTMUTYTa
WHXEHEPOB MO 3MeKT-
POTEXHWKE WU 3MEKTPO-
HUKe
N33 1159:2008
(IEEE 1159:2008)

[14] MBK 61000-2-2:2002

(IEC 61000-2-2:2002)

[15] MOK 61000-2-12:2003

(IEC 61000-2-12:2003)

[16] MOK/TO 61000-3-6:2008

(IEC/TR 61000-3-6:2008)

[17] MOK/TO 61000-3-7:2008

(IEC/TR 61000-3-7:2008)

[18] MOK/TO 61000-3-13:2008

(IEC/TR 61000-3-13:2008)
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MameputenbHble TpaHcdopmaTtopsl. Yacte 1. TpaHcdhopmaTtopbl Toka
(Instrument transformers — Part 1: Current transformers)

PekomeHayeMas nNpakTvka MOHUTOPUHIa KauyecTBa 3eKTpUHECcKor SHeprum

(Recommended practice for monitoring electric power quality)

OnekTpomarHutHasi coemecTumocTb (AMC). UacTtb 2-2. OnekTpomarHutHasi o6cTaHoBka.
YPOBHW 3NEKTPOMarHMTHOW COBMECTUMOCTU A151 HU3KO4aCTOTHbIX KOHAYKTUBHBIX MOMEX
M CUrHanoB B OBLWECTBEHHbIX HU3KOBONIbTHBIX CUCTEMaX 3NeKTpocHabxeHust
(Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compatibility levels
for low-frequency conducted disturbances and signalling in public low voltage power
supply systems)

OnekTpomarHnTHas coBMmecTumocTb (AMC). YacTe 2-12. 3nekTpomarHutHas oGcTaHoB-
Ka. YPOBHW 3MeKTPOMarHWTHOW COBMECTUMOCTW NSl HU3KO4aCTOTHbIX KOHAYKTMBHbIX MO-
MeX M CUrHanoB B OBLLECTBEHHbIX CUCTEMaX 3M1eKTPOCHabXeHNs cpegHero HanpsiKeHus
(Electromagnetic compatibility (EMC) — Part 2-12: Environment — Compatibility levels
for low-frequency conducted disturbances and signalling in public medium-voltage power
supply systems)

OnekTpomarHntHas coBmecTuMmocTb (OMC). Yacte 3. Hopmbl. Pazgen 6. OueHka HOpM
3MNEeKTPOMarHNTHOM 3MUCCUM AMNS YCTaHOBOK, SIBMSIOLLMXCH NCKaXKaOWMMM Harpy3kamu B
cMcTeMax aneKkTpocHabKeHnst cpedHero, BbICOKOrO W KpalHe BbICOKOrO HanpsiXeHust
(Electromagnetic compatibility (EMC). — Part 3-6: Limits — Assessment of emission
limits for the connection of distorting installations to MV, HV and EHV power systems)

OnekTpomarHutHasi coBmectumocts (AMC). Yacte 3. Hopmbl. Paspgen 7. OueHka Hopm
3MNEeKTPOMarHWTHOW 3MUCCUM  ANSl SNEKTPUYECKUX YCTaHOBOK, BbI3bIBAOWMX konebaHusi
HanpsiKeHWs1 B cMCTeMax 3nekTpocHabxeHusl cpedHero, BbICOKOTO W KpailHe BbICOKOro
HanpsXeHust

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

OnekTtpomarHutHasi coBmectumoctb (AMC). Yactb 3-13. Hopmbl. OueHka HOpM 3nekT-
POMarHUTHOM 3MUCCHMN NPUW NOAKMIOYEHUN HECUMMETPUYHbBIX 3MEKTPUHECKMX YCTaHOBOK
K cucTemam cpegHero, BbICOKOrO M KpalHe BbICOKOro HanpsikeHust

(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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YK 621.396/.397.4:006.354 OKC 33.100 302

KniouyeBble cnosa: ANeKTpoMarHuTHas aHeprua, anekTpoMarHuTHas COBMeCTUMOCTb, CUCTEMA ANEKTpocHabXe-
HUS, aNeKTpuUYecKan ceTb, KAYECTBO 3NIEKTPUHECKON SHEPTUN, NoKasaTenNn KavecTsa, YacToTa, HanpskeHve, dbnn-
Kep, rapMOHUKU HanpsXXeHUs U Toka, HeCUMMeTpua HanpspKeHWi, ApoBanbl U NpepbiBaHUA HanpshkKeHUsd, MetToabl

VI3MepeHVII7I, cpeacrea MsmepeHMﬁ, HeonpeaeneHHOCTb I/I3MepeHMl71, MOHUTOPUHT KaYeCTBa 3NEKTPUIECKON SHep-
mu
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