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MNpepgncnoBne

Llenn, oCHOBHble MPUHUUNLI M 06LiMe NpaBu/ia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBEHHble, NpaBuaa
M peKkoMeHAauunm No MexXrocysapcTBEHHOW cTaHpapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CBefeHusa o ctaHpapTe

1 NMOATOTOBJ/IEH PecnybnukaHCKuM rocyfapCcTBeHHbIM npeanpuatneM «KasaxcTaHCKUA WHCTUTYT
MeTposornn» Kommuteta TEXHUYECKOTO peryaimMpoBaHna n metponorum MuHucTepcTBa Mo MHBECTULMAM U pas-
BUTUIO Pecnybnumkn KasaxctaH um TexHnyeckum KOMUTETOM no ctaHgaptu3dauunm TK 53 «CepTtudunkaumna me-
Tannypruyeckon, MawWnNHOCTPOUTENbHON, CTPOUTENbHOW NPOAYKLUUM U YCAYr» HA OCHOBe COBCTBEHHOrO nepe-
BOJa Ha PYCCKUIW A3blK aHrN0A3bIYHOW Bepcun cTaHgapTa, yKasaHHOro B NyHKTe 5

2 BHECEH KoMUTETOM TEXHWYECKOTo perynmpoBaHua n Mmetponornn MuHuctepcrTea no MHBECTULUAM U
passuTnio Pecnyb6nukn KasaxcTtaH

3 MPUNHAT MexrocygapCTBEHHbIM COBETOM MO CTaHgapTu3auumu, meTponorun u ceptudukaynm (npo-
Tokon oT 25 uioHa 2014 r. Ne 45-2014)

3a nNpuHATME nporosiocoBanu:

Kparkoe HavimeHoBaHve CTpaHb! Kog cTpaHbl CokpalleHHoe HaviMeHOBaHVe HaLoHasTbHOro opraHa

no MK(MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTv3aumn

AszepbaigxaH AZ AscTaHgapT

ApmeHunsa AM 3A0 «HauuoHasnbHbIA OpraH nNo cTaHgapTMsauun u

MeTponorum» Pecnybnmkun ApmeHus

Benapycb BY FocctaHaapT Pecnybnukn Benapycb

KasaxcTtaH KZ FocctaHaapT Pecnybnukn KasaxctaH

Kuprusumsa KG KbipreisctaHgapT

Mongosa MD WHcTUTYT cTaHgapTusauum Mongossbl

Poccusa RU Pocctanpapt

TapXunknctaH T TapxukctaHgapT

YKpaunHa UA MWH3KOHOMPAa3BUTUA YKpauHbl

4 TMpukasom PepepanbHOro areHTcTBa NO TEXHUYECKOMY perynMpoBaHui0 M MeTponorum ot 29 aBry-
cta 2024 r. Noe 1136-CT MmexrocyaapcTBeHHblli cTtaHgapT FTOCT IEC 61000-4-15—2014 BBefeH B aelicTeue B
KayecTBe HalMOHanbHOro ctaHgapta Pocculickoli depepaummn ¢ 1 ceHTa6pa 2025 . ¢ npaBoOM AOCPOYHOTO
npUMeHeHus

5 Hactosawwmii cTaHgapT MAEHTUYEH MexAayHapoaHomy ctaHgapty IEC 61000-4-15:2010 «3nekTpo-
MarHMTHass cCoBMecTMMOCTb. YacTb 4-15. MeToAMKM UCObITAHWI N n3mepeHunin. dnnkepmeTtp. TexHuyeckue
yCNOBUA Ha (PYHKLMOHANbHbIE XapakKTepUCTUKM U KOHCTpyKuuto» («Electromagnetic compatibility (EMC) —
Part 4-15: Testing and measurement techniques — Flickermeter — Functional and design specifications»,
IDT).

MexXayHapoaHblii cTaHaapT paspaboTtaH TeXHWYECKUM KoMuTeToM TC 77 «DneKTpoMarHuTHasi COBMe-
CTUMOCTb» MeXayHapoaHOW anekTpoTexHuyeckoir komuccum (IEC).

HanmeHoBaHue HacToflWero craHgapTa M3MEHEHO OTHOCUTENIbHO HaMMEeHOBaHWA yKa3aHHOro Mexay-
HapoAHOro ctaHfgapTa Ana npueepeHns B cootseTcTteue ¢ FTOCT 1.5 (nogpasgen 3.6).

Mpun NnpuMeHeHUM HacTosAWero craHfapTa peKkoMeHAyeTCA MCMNO0/b30BaTb BMECTO CCbI/IOYHbIX MEeXAy-
HapoAHbIX CTaHAapTOB COOTBETCTBYKOLWMNE MM MEXroCcyAapCTBEHHble CTaHAapThbl, CBEAEHUA O KOTOPbIX NpU-
BefeHbl B JONONHNUTENbHOM NPUAOXeHUn OA
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6 BBEAEH BIMEPBbBIE

MHcopmayna o BBefeHnn B gelicTeue (npekpawieHun geincTBusA) HAacTOSAWEro cTraHgapTa 1 nsme-
HEHU K HEMY Ha TEepPPUTOPUMN yKa3aHHbIX Bbille rocygapcTB nNy6auKyeTCs B ykasaTensax HauuoHalbHbIX
cTaHfapTOoB, U3gaBaemMblxX B 3TUX rocyjapcTBax, a Takke B CeTU VIHTepHeT Ha callTax CoOTBeTCTBY-
LW NUX HaLMOHaIbHbIX OPFraHoB MO CTaHAapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUS NN OTMEHbl HACTOALWEro cTaHgapTa cooTBeTCTBylLWasa UH-
hopmayus 6ygeT onybnmMKoBaHa Ha ouumManbHOM MHTepHeT-caliTe MexrocyfapcTBEHHOro coBeTa no
cTaHjapTu3auum, MeTponorun n ceprTudukaumm B kKaTanore «MexrocysapcTBeHHble CTaHgapTbi»

© IEC, 2010
© OdopmneHne. PreyY «MHCTUTYT cTaHgapTusaynm», 2024

B Poccuiickoit ®degepaumm HacTosAWMA CTaHAAPT HE MOXET 6biTb MOJIHOCTLIO UK
YyacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH M pacnpoCcTpaHeH B KauyecTBe oduLManNbHOrO
n3gaHus 6e3 paspeweHnss deaepasibHOr0 areHTCTBa NO TEXHUUYECKOMY PETY/IMPOBaHUIO
U MeTposiornu
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M E X T O C Y O AP CTBEWHH b ” C T A HAOAPT

COBMECTUMOCTb TEXHUYECKUX CPEACTB 3/1IeKTPOMAarH1uTHas

YacTtb 4

METOANKWN UCMNbITAHUWA N NUBMEPEHWN

Paspen 15
O NNKEPMETP

®YHKUMOHa/IbHbIE U KOHCTPYKTUBHbIE Tpe6GoBaHuUs

Electromagnetic compatibility. Part 4. Testing and measurement techniques. Section 15. Flickermeter. Functional
and design specifications

Jata BBegeHus — 2025—09—01
C NpaBoOM [JOCPOYHOI0 NPUMEHEHNS

1 O6nactb NpPMMeEHeHUs

HacTtoawunii ctaHgapT ycTaHaBiuBaeT PYHKLUMWOHa/bHble W KOHCTPYKTUBHble TpeboBaHua k npubopam
no usmepeHunto pauvkepa, npegHasHauyeHHbIM 418 UHAMKALUKM TOYHOTO YPOBHA BOCNPUATMA (hnkepa Ansa Bcex
BCTpevawLWmnxca Ha npakTuke opm konebaHuii HanpsxeHus. HacToawuii ctaHgapT ycTaHaBnmBaeT Tpebo-
BaHMA K KOHCTPYKLUNM hnmkepmeTpoB. B HacToAlwem cTaHAapTe ycTaHOBEH MeTOA OUeHKW A03bl haiMkepa Ha
OCHOBE WCNO/Ib30BaHNA BbIXOAHOIO CuUrHana aunkepmeTpa, COOTBETCTBYHOLWEro TpeboBaHMAM HacTofAWero
cTaHgapra.

TpeboBaHMA K hiIMKepMeTpaM, YCTAHOB/IEHHbIE B HACTOALWEM cTaHAapTe, UMET OTHOWEHUE TONbKO K
M3MepeHNAM Mpu HanpsaxeHuax Ha Bxode 120 B n 230 B, 60 Iy n 50 I'y. XapakTepuCcTUKN HEKOTOPbIX slaMn
HakanuBaHusA, NPUMEHAEMbIX NPU APYTUX HANPAXEHUAX, 6/IM3KN K 3HAYEHUAM, yKa3aHHbIM B Tabnuuax 1 wm 2
HacTofdlero craHgapta, NO3TOMY MOFyT NPUMEHATLCHA NOMNpPaBOYHble KO3IMMAPULMEHTL ANSA APYIMX Hanpsxe-
HWli. HekoTopble U3 3TMX NONPaBOYHbIX KO3 PULNEHTOB AaHbl B NpunoxeHun B. MoapobHbie TpeboBaHUA
ONS Hanps)KeHWR 1 4acToT, OT/INYAKLWNXCA OT YKa3aHHbIX Bbllle, HAXOASATCA HA PAcCMOTPEHUM.

HacTtoawunii ctaHgapT NPUMEHSAETCA TONbKO ANA ueneidl o6ecneyeHns OCHOBHbIMU CBEAEHUAMMN NMPU KOH-
CTPyMpOBaHWN W U3TOTOBAEHUM NPUBOPOB AN U3MEPEHUN piMKepa aHanorosoro uau uudposoro suga. Ha-
CTOAWMNA cTaHfapT He ycTaHaBiuBaeT npefenibHbiX 4ONYCTUMbIX 3HaYeHUli dnkepa.

2 HopmaTuBHbIE CCbI/IKM

B HacToAwem cTaHAapTe UCNOJIb30BaHbl HOPMATUBHbLIE CCbIJIKM Ha cnefyllwune crtaHgapThl [4Na gatn-
pOBaHHbIX CCbIJIOK MPUMEHAT TONbKO yKa3aHHOe u3faHue CCbIJIOYHOro ctaHgapra, 4N HefAaTUPOBaHHbIX —
nocnefHee n3gaHue (Bkaw4vas Bce M3MeHeHuUA)]:

IEC 60068 (all parts), Environmental testing (MicnbiTaHMs Ha BO34ENCTBUA BHELWHUX (DaKTOPOB)

IEC 61000-3-3:2013, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment with rated current
< 16 A per phase and not subject to conditional connection (3nekTpomarHutHas coBmecTumocTb (EMC).
YacTb 3-3. Hopmbl. OrpaHnyeHune M3MEeHEeHWUl, KonebaHWn HanpsxXeHus n avKkepa B KOMMYHa/bHbIX HW3-

M3pgaHue odmumnanbHoe
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KOBOJNIbTHbIX CUCTEMAX 3/1eKTPOCHAGXeHUs AN 060pyA0BaHNSA C HOMWHA/IbHBIM TOKOM < unu = 16 A BOAHOW
haze, KOTOpoe He NOANEXUT YCIOBHOMY COeAUNHEHUI0)

IEC 61000-3-11:20001), Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems — Equipment with rated current
<75 A and subject to conditional connection (3nekTpomarHutHaa coBmecTUMocTb. YacTb 3-11. lpepensol.
OrpaHuyeHne U3MEHEHWI HanpsHKeHus, PAyKTyauuil Hanps>XXeHUss U MUTaHUA B HU3KOBOJIbTHbIX CUCTEMAaX
3HeprocHabxeHus o6wero nonb3oBaHus. O6opyaoBaHWE C HOMWHaNIbHbIM TOKOM, MEHbLWWM WX PaBHbLIM
75 A, 1 06YyCNOB/IE€HHbIM COEAUHEHNEM)

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, and laboratory
use — Part 1. General requirements (Tpe6oBaHnsa kK 6e30NacHOCTN 3/1eKTPOObOpyAOBaAHUA ANA NPOBeAEeHMUA
N3MEpPEHNiA, ynpaBaeHnsa 1 n1abopaTopHOro ncnoab3osaHmsa. Yactb 1. O6wmne TpeboBaHus)

IEC 61326-1:20121), Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 1: General requirements (3nekTpoob6opygoBaHme Ans U3MepeHUs, ynpasneHus n nabo-
paTopHOro ncnonb3oBaHusl. Tpe6oBaHNUSA K31eKTPOMArHMTHOW coBMecTumMocTu. YacTb 1. O6uime Tpe6oBaHums)

3 MapameTpbl 1 0603Ha4YEHUA

3.1 N3mepsAeMble napameTpbl U XapaKTepucTuku

3.1.1 O6wmne nonoxeHusd

Ha pucyHkax B.2a, B.2b, B.2c n B.2d npunoxeHunsa B npuBegeHbl npumepbl, KOTOpble HeobxoanMbl Ans
n3rotoBuTeneil hNMKepMeTpoB Npu pa3paboTke A8 NMPaBUNbHOTO onNpeAesieHns Ux napaMeTpoB, yKa3aHHbIX
B HacToALWEM NyHKTe.

3.1.2 cpepHekBaApaTnyHoe 3HaUYeHWe HanpsXKeHusa, uaMmepsemMoe AN1IA Kax[oro nosiynepuoja,
(7hp (half period rms value of the voltage): CpepgHekBagpaTnyeckoe 3HauyeHuWe HanpsXeHua ceTn 3/1eKTponu-
TaHusa, onpejensieMoe Ha WUHTepBasie BPEMEHU, PaBHOM OLHOMY MOAynepuoay Mexay nocnefoBaTesibHbIMU
nepecevyeHnAMMN Hyns HanpsHKeHUs OCHOBHOW (MPOMbILWIEHHOM’) YacTOoThl.

3.1.3 XapakTepucTuka M3MEHEHUIi BO BPEMEHU cpefHeKBagpaTUYeCKUX 3HAYEHU HamnpshHKeHus
ans kaxgoro nonynepuoga, I/hp(f) (half period rms value characteristics): XapakTepucTuku cpepHekBa-
APaTUYHOTO 3HaYeHna Kak PYHKUUM BpeMeHU 3a NONIOBUHY nepuoga, onpefeneHHble U3 nocsefoBartesibHbIX
3HauyeHun Uhp (cm. Takke npumMepbl B NPUIOXEHUN B).

3.1.4 OoTHOCUTesibHasA XapakTepucTuka BO BPEMEHU CpefHeKBaApPaTUYHOIO 3HAUYEHUSA Hanpsxe-
HUSA, N3MepAeMOoro anga kaxaoro nonynepunopga, dhp(t) (relative half period rms value characteristics): ®yHk-
Lua BpemMeHu, npeactaBnsolias coboil oOTHOWEHWE NocneAo0BaTeIbHOCTY cpefHeKBaApaTUYECKUX 3HAYEeHU
HanpsXeHWsi, n3MepseMblx ANA KaXAOro nepvoga nonynepuona, K HOMUHaNbHOMY 3HAUYEHUIO HaNPsHKeHUs

dhp(t) = LIho(t)/Un. (1)

3.1.5 XapakKTepUCcTUKN yCTaHOBUBLLUEToCcAa HanpsXeHusa M U3MeHeHUa HanpsxeHumsa (steady state
voltage and voltage change characteristics).

B HacTofwWweMm nyHKTe onpefeneHbl nNpaBuia OUEHKW W3MEeHEeHWli BO BPeMeHU cpefHekBajpaTuvyeckunx
3HAYEHUN HanpsXeHus, usMepsaeMbiX AN Kaxaoro nonynepuoga. OnpegeneHbl ABa OCHOBHbIX YC/10BUSA, OT-
HocAWMeca K nepnofam BPEMEHU, B TEYEHME KOTOPbIX HANPS)XXEeHNe CUUTalT YCTAHOBUBLIKWMCS U K Nepuogam,
Korfa npoucxoasaT U3MEHEHUA HanpsXeHus.

Ycnosue yCTaHOBUBLLETOCA COCTOAHUA HaNPsXXeHUA nMeeT MecTo, Korga cpefiHekBajgpaTtnyeckoe nony-
nepuoaHoe HanpsbkeHne Uhp HaxoauTcsa B npegenax AmanasoHa yCTaHOBJ/IEHHOro gonycka 0,2 % B TeyeHue
WHTepBana BpemeHn He meHee 100/120 nonynepuonoB OCHOBHOM YacToTbl (50 My/60 u).

B Hayane ucnblTaHnA cpegHee 3HaYeHWe cpefHeKBaApaTUUYeCcKMX NoNynepnoaHbIX HanpsXXeHu, name-
peHHOe B TeyeHue nocnefHell cekyHAbl, NnpeAlwecTBYyOlWen nepuody HabngeHUs, LO/DKHO 6yaeT MCnoib3o-
BaTbCA B KAYeCTBE HayanbHOro aTa/lOHHOro 3HauveHus ans dc u pacyeta dhp(f), a Takke gns namepeHunii dmax
n d(t). B cnyyae, Kkorga OTCYTCTBYHOT YC/IOBUSA YCTAHOBUBLUETOCS HaNpPsHKeHWs BO BPEMS [aHHbIX UCMbITAHWNA,
napameTp dcponxeH 6biTb PaBHbIM HY/O.

1) 3ameHeH Ha IEC 61000-3-11:2017. OgHako Ass 0AHO3HA4YHOro cob6/aeHns TpeboBaHUA HacTosWwero ctaHaap-
Ta, BbIPAXEHHOIO B 4aTWPOBAHHON CCbINIKE, PEKOMEHAYETCS UCMNO/b30BaTh TONbKO yKa3aHHOe B 3TOM CCbl/IKE U3gaHuve.
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Mo mepe npoBefeHUS M3MEPEHUA BO BPEMSA UCMbITAHWA U NPU HAINYUKN YCNOBUIA YCTAHOBUBLIETOCHA Ha-
npsXXeHns onpegensieTcs ckonb3siwee 3a 1c cpegHee 3HaveHne Uhp avg ot Uhp, To ecTb gns pacyeTa Ucnonb-
3ytoTcs nocnegHue 100 3HauveHuii Uhp (120 ans 60 Tu), yto6bl Bblumcautb Uhp avg. 910 3HaueHne Uhp avg
BNOCNEACTBUU UCNOMb3YeTCA AN NPOBEPKN COXPAHEHUSA YCNOBUA YCTAHOBUBLLEIOCA HanpsXXeHUs, 1 OHO Tak-
Xe fABnfeTca 3TasloHOM ANnA onpefeneHus dcun dmax B cayvae, Korga npoucxoauT U3MEHEeHWe HanpsKeHus.

Ons onpeneneHns HOBbIX YC/IOBUI HOBOFO YCTAHOBMBLUEIOCA COCTOAHMA «dC» mocae TOro, kak npomn3o-
W0 N3MEHEHUE HANpPsHXKeHUsa, Ucnosib3yeTcs nepeoe 3HadeHue dstart s= dhp(t = tstart). Mo oTHOWeEHUO K 3TOMY
3Ha4YeHuto onpepgensetca gonyck +0,002 Un (x 0,2 % 1/n).

CuuTaeTcs, YTO yC/I0OBME YCTAHOBUBLLEroCs coCcToAHUSA umeeT MecTo, ecnu Uhp(t) He BbixoauT 3a npege-
bl yKa3aHHOro BbiWwe gonycka B TeyeHume 100 nocnepoBaTesibHbIX NOAynepuoaoB OCHOBHON yacToTbl (120
ona 60 Iu).

MpumeuvyaHne — lVcnonb3oBaHne napameTpa |/hpavg B Ka4eCTBe CKOMb3ALLEr0 HaMNpsHKeHWss cpaBHEeHUA mnpe-
[OTBpallaeT BbIXO[ Me/IEHHbIX U3MEHEHWIA HanpshKeHUst B IMHUK 3a npegesibl dc unu dmex ¢ 0AHOBPEMEHHbLIM YMeHbLLe-
HVMeM pa3HOCTW NokKasaHwii ABYX NPMGOPOB M3-3a Pasnuuii Mexay HuMmu go 3Hadenus 0,4 % Un (1. e. 20,2 % Un).

YcnoBue ycTaHOBUMBLUETOCS COCTOSIHUS 3akaHuYMBaeTcs, korga nocnepytwouee 3HaveHme Uhp(t = tY) npe-
BbllWaeT npeaesbl yctaHoBAeHHoro gonycka: dhp(Y=tx) > dhp avg+ 0,002 wnu dhp(f = tX) < dhp avg - 0,002.

MocnepHee 3HaYeHWe B npefesiax yCTaHOB/IEHHbIX A0OMNYCKOB 0603HavYaeTcs kak dend = dhp(T=tx_*). 3Ha-
yeHne dhp(t = tX) ucnonblyetca B KayeCcTBe HauvyasbHOro 3Ha4YeHWsA ANSA onpefesieHus cCnenylLWero ycnoBus
yCTaHOBMBLUETOCS COCTOAHUA clc (= dstat ).

Ecnun kakoe-nn6o 3HaueHue dhp(Y > tX) BbIXogUT 3a npepaesibl YyCTAHOB/IEHHbIX AOMNYCKOB MEPBbLIM cpe-
AN 3HauveHuii 100/120 nmonynepuofoB, HEOGXOAMMBIX ANA OnNpefeneHus yCTaHOBMBLUErocs COCTOSAHUSA, 3TO
HoBoe L/hp ncnonb3ywT B KayecTBe NepBOro 3Ha4YeHUs ANA onpefefneHMsa crefylollero ycTaHOBMBLUErocs
cocToAHUA. Takum o6pa3omM, HOBOe yCTaHOBMBLIEECH COCTOSAHWE BO3HUKHET B MOMEHT BPEMEHU 3aBepllieHus
pacueTta Uhp avg.

3.1.6 N3MEHEeHWe yCTaHOBUBLIErocs COCToAHUA HanpsxeHus dc.(steady state voltage change): 3Ha-
YyeHWe pas3HOCTU MexXAy ABYMA nocnegosaTeflbHbIMU 3HAYEHUAMUN YCTAHOBUBLLUETOCSA COCTOAHUSA, 0O6bIYHO Bbl-
paxaembIMU Kak NpoueHTHOoe OTHoweHue 1/n, To ecTb dend.- dstart.

MonspHOCTb M3MeHeHUusA (M) B ycnoBUK(AX) YCTAHOBUBLLUEIOCS COCTOSIHUS HanpshkKeHus LOoJIKHa ObiTb
o6o03HauveHa. Kak cnegyeT u3 BbllWenpuBeAEeHHOW (POPMY/bl, €CN HanpsXXeHne yMeHblaeTcsa BO BPeMs W3-
MEHEHUSA XapakTepucTukn, To pe3ynbTupylouiee 3HadeHne dcoyaeT NONOXUTENbHbIM. Ecnu HanpsixeHne yBe-
NiMynBaeTCcs BO BPeMsA U3MEHEeHUA XapaKTepuCcTuku, pesynbTupyrouiee 3HayeHue dc 6yger oTpuuatesibHbIM.

3.1.7 mMakcumasibHOe N3MEHEeHWe HaNpsXKeHUA BO BPEMA U3MEHEHUSA XapaKTEPUCTUKU Harnpsxe-
HMa dmax. (maximum voltage change during a voltage change characteristic): A6conoTHOE 3HauYeHUe Mak-
CUMasnbHOW pa3HOCTM MeXAy MOCNeAHMM 3HaYeHUeMm ycTaHOBMBLUErocs coctosaHusa dend.1l n mocneaywwmum
3HavyeHnem dhp/A, HabnwgaemMbiMM BO BpeMs M3MEHEHUS XapakTepuUCTUKM HanpsxeHusd, 06blYHO Bblpaxae-
MOe KakK NpOoLeHTHOoe cooTHoweHne Un:

°Tax/ - max(“end,_i — Ne

OueHka dmax 3akaH4YMBaeTCs, Kak TO/IbKO HOBOE YC/IOBME YCTAHOBUBLUEroCcs COCTOSAHWSA ycTaHaBMMUBa-

eTcs, unnM B KOHUe nepuoga HabnwaeHusa. MONAPHOCTL U3MeEHEHUA() AoKHA 6biTb MAeHTUdUyMpoBaHa.

Ecnm mMakcumanbHOe OTK/NOHEHWEe HanpsxeHus HabnwpaeTcs B NPOLECcCe YMEHbLEeHUS Hanps)XXeHUs OTHO-

cuTenbHo dend, , TO U3 NpUBEAEHHON Bbilwe POPMYbl CrefyeT, UTO pe3ynbTupylliee 3HadyeHne dmax bygert

NONOXUTENbHbIM. ECnn MakcnManbHOe OTK/IOHEeHWe HanpskeHus HabnwpaeTcsa BO BpPeMsa yBe/NlMYEHUA Ha-

npsXXeHns oTHOCUTeNnbHO npeabigywero dend. , To pe3ynbTupylwee 3HayeHne dmax.6ygeT oTpuLaTesibHbIM.

3.1.8 MakcMmMasibHOe N3MEeHeHMe YCTaHOBUBLUErocs HanpsXeHust B TeueHue nepuoga Habnwge-

HUa dc (maximum steady state voltage change during an observation period): Camoe Bbicokoe abcontTHOe
3HayeHWe U3 BCeX 3Ha4YeHunit, HabnwgaembiX B TeyeHne nepuoja HabnwogeHus, T. e.

dc = max(|dcJ). (3)

3.1.9 mMakcumanbHOe abCOo/IlOTHOE WU3MEHEHUE YCTAaHOBUBLLUETOCHA HanpsXeHuss B TedyeHue ne-
puoga HabnwageHna dmax (maximum absolute voltage change during an observation period): Camoe Bbico-
Koe abconTHOe 3HauYeHWe U3 BCexX 3HaYeHWi, HabnwaaemblXx B TEYEHME Nepuoja HabnwaeHus, T. e.

Atax “ maxdcVnax/l) (4)
/
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3.1.10 oTk/IoHeHMe HanpsaxeHus d(t) (voltage deviation): OTknoHeHne caktuyeckoro dhp(t) ot npesbl-
aywero dend. , BblpaxXeHHOe B NpoueHTax:

d(t)y <€endL %)

MonapHocTb ABNAeTCA ,Cl,OI'IOJ'IHVITGI'IbHOVI XapaKTepVICTI/IKOVI. Ecnu nonApHocTb noka3aHa, najeHue Ha-
npaXeHna cHyntTaeTca NONOXUTE/IbHbIM.

MpumeuyaHune — lMpeaenbHasa oueHka d(t) B IEC 61000-3-3 ¢ MakCcMMasibHbIM AONYCTUMbIM 3HadeHnem 3,3 %
AN wHTepBana BpeMeHn 500 Mc 06bIYHO NpegHa3HavyeHa A1 OLEHKN BHe3amnHol KapTvHbl TOKOB WUCMbITyeMOro o6opy-
JoBaHusi. TakuMm 06pas3oM, Npu ycTaHoBMeHUU HoBoro 3HauveHus Uhp avg oueHka d(t) 3akaHumBaeTcsi. Korga npoucxogut
HOBOE W3MEHEHMWE HAMNpsKeHUsl, HauMHaeTcsi HoBasi oueHka d(t). MakcMmanbHyl NPOAOKUTENBHOCTL MHTEpBasa Bpe-
MEHU, B TEYEHME KOTOPOro oTaenbHoe 3HadeHue d(f) npesbiwaeT npeaenbHoe 3HaveHue 3,3 %, NPUMEHSIOT NPy OLEHKe
COOTBETCTBUA UCMbITYEMOro 060pyAoBaHUA npefenbHoMy 3HaveHuto 3,3% ansa mHtepsana 500 Mc 1 ykasbliBaloT B Npo-
TOKO/E WCMbITaHWIA.

3.1.11 ueHTpanbHoe Hanps)eHue Uc (centre voltage): Hanps)>xeHue, BOKPYr KOTOPOro LeHTpuUpyeTcs
KapTuHa MOAynsauuu, Kak u TpebyeTcsa NS KnacCUUKaLMOHHbIX UCNbITAHUA UAW Nepuoanyecknx kanubpo-
BOYHbIX MCNbITaHUIA B COOTBETCTBMU C 6.3, Tabnuua 5.

3.2 O603HauyeHus

B HacTosAueM cTaHgapTe NpUMeHeHbl creayllimne o603HaYeHus:
7short — KpaTKOCPOUHbIA MHTepBan AN OUEeHKU Pst.

MpumeyaHne — Ecnn He onpefesieHo MHOe 3HaYeHne, KPaTKOBPEMEHHbI MHTEpPBas BPEMEHU A1 OLEHKN Pst
cocTtasnsaeT 10 MUHYT;

Pst— kpaTkoBpeMeHHas fo3a gavkepa.

MpumevyaHnne — Ecnu He onpefeneHo nHoe, BpemMsa oueHkn Pst coctasniseT 10 MuHyT. C Lenbio KOHTPOA Ka-
yecTBa W KCCNEf0BaHNA CUMI0BOMO MUTAHUA MOTYT UCMOMb30BaTLCA APYre BPEMEHHbIE UHTEPBasibl, Y OHU AOKHBI ObITb
onpefeneHbl B MHAEKce. Hanpumep, MUHUMANbHBLIA MHTepBasa B 1 MUHYTY AO/DKEH ObiTb 3anucaH kak Pstilm;

7long — AAUTENbHbIA BpeMEeHHON MHTepBan AN oueHkn Plt, KOTOpbIA BCerga paBeH Lenomy umcay, ym-
HOXEHHOMY Ha KpaTKOBpPEMEHHbI MHTepBan BpeMeHun Pst.

MpumeyaHne — Ecnn He onpefeneHo nHoe, ANUTENbHbIA BpeMeHHol nHTepsan T|Ong paBeH 12-10 MUHYT, TO
ecTb 2 vaca. C ue/iblo KOHTPONA KavyecTBa 1 ccnefoBaHns CUN0BOIo NUTaHNA MOTYT UCMNOJb30BaTbCA ApYyrne BpeMeHHble
NHTEpBasbl;

Pit— pnuTenbHasa gosa inkepa

3187?71
(6)

roe Pst.(/= 1, 2, 3...) — nocnepgoBaTesibHble 3HAYEHUSA KPAaTKOBPEMEHHON f03bl hamkepa Pst.

MpumeyaHne — ECnu He yCTAHOB/MIEHO MHOE, Pjt BbIUMCNSAETCS MO AUCKPETHLIM nepuodam (ona Mo oKoHYaHuK
VHTepBana BpeMeHun [ong MHMLMMpyeTCcsl pacyeT HOBOTO 3HauYeHus Pjt;

Pinst — MrHoBeHHOe 3HaueHue aukepa.

MpumeyaHne — B npeablgyliemMm n3gaHun HacTosIWLEro cTaHgapTa 3TOT BbIXOAHOW cuUrHan HasbliBasics «Bbl-
XOOHOW curHan 5»;

Pinst max — MNWKOBOE 3HauYeHWe MIHOBEHHbIX 3HauYeHuli pankepa Pinst, UIsMepssemMoe 3a Bpemsa nepuoga
HabnwaeHNs;

Plin — pemoaynupoBaHHbIli CUTHAN W3MEHEHUA HaMpPsXeHWs Nnocsie NpoxoxaeHus yepes 610k 3 hau-
KepmeTpa;

I/hp — cpepHekBagpaTnyeckoe 3HaYeHUe HaMpsXeHus, u3MepsaemMoe AN KaxAoro noaynepuoaa;

Uhp avg — ycpegHeHHble B Te4YeHWe OAHOW CekyHAbl 3HavyeHust HanpsbkeHuii Uhp\

UCc— ueHTpaNnbHOe HanpsxeHue;
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cfhp — oTHOCUTeNbHOE cpefHeKBaApaTUYECKOEe 3HAUYEHUE HANPSHKEHUS, U3MepsieMoe N5 KaXAOoro no-
nynepuoga;

dc— makcumanbHOe M3MeHeHWe YyCTaHOBMBLUErocs HanpsXeHWs 3a nepuoj HabnaeHus;

d(t) — oTknoOHeHUe HanpsxXeHus;

c/pnax— MakcumanbHoe abCoNOTHOE M3MEHEHWE YCTAHOBMBLUEroCcsA HanpsXeHus 3a nepuof Hab6nwopge-
HYS.

4 OnucaHne cpencrTea U3MepeEHUs

4.1 O6wme NoM0XeHUA

OnucaHne, NpuBeAeHHOE HUXE, OCHOBAHO Ha KOHCTpPyKuum npubopa uudposoro supa. [lonyckaeTcs
npumeHeHne npubopoB aHasoOroBOro B1Aa, ec/qim oHM obecneynBarT NOJIyYeHNE TakUX Xe pe3ynbTaTos, Kak u
cpefcTBa n3MepeHuit umudposoro suga. Ana uenei ucnblTaHWii Ha COOTBETCTBUE CTaHAapTaMm U uccnepgosa-
HUSA KauyecTBa 3/1EKTPO3HEpPrun pesynbTaTbl, MOJIy4YeHHbIe C NoMOLWblo Uudposoro npubopa, yaoBneTBopsio-
Wne HacTodAweMy cTaHAapTy, ABNAIOTCA ONPeAenanWwmumm,

dyHKUMOHANbHAA cxema npubopa npepcrassieHa Ha pucyHke 2. Mpubop cocToUT U3 ABYX YacTel, Kax-
Jas 13 KOTOpbIX BbINOSIHAET OfHY U3 CrefylLWnx 3agau:

- MOoAenupoBaHuWe OTKAMKA uenu «aamna — rnas — mMos3r»;

- onepaTuBHbIA CTaTUCTUYECKMIA aHaNM3 curHana avkepa B peasibHOM BpeMEHW U OTOoGpaxeHune pe-
3yNbTaToB U3MEPEHU.

Ons BbiNONHeHWs nNepBoOi 3ajayun npefHasHayeHbl 6710kn npubopa 2, 3 n 4, kKak NokasaHoO Ha PUCYHKe 2,
ONS BbIMONHEHWS BTOPON 3agayn — 670K 5.

4.2 bnok 1 — MNpeob6pa3oBaTesib BXOAHOIo HanpsaxeHus

[aHHbIl 650K BK/loYaeT npeo6pasoBaTtesib BXOAHOIO HaNPsHKeHUs, KOTOPbI/i NPUBOAUT BXOAHOE Hanps-
)XEHWEe YacToTbl CETM K BHYTPEHHEMY ONOPHOMY YPOBHIO HanpsXeHus npuéopa, kak yctaHoBneHo B 5.3. [aH-
Hbli MeTof NO3BOJSIET BbINOMHUTL U3MEpPeHUa ankepa He3aBUCUMO OT (DAKTUUYECKOTO YPOBHSA HanpshKeHus
Ha BXxoAe npu6opa, pesynbTaT U3IMEPEHUA MOXET 6blTb BblpaXeH Kak NPOLEHTHOE OTHOLWEHME.

4.3 bnok 2 — KBagpaTu4iHbIl gemoaynsatop

Lenb gaHHoro 6710ka COCTOMT B BOCNPOW3BELEHUU KONEGAHUA HanpsXXeHUs NnyTem BO3BeLEHUS B KBa-
LpaT BXOAHOr0 HanpsXeHus, NpUBeEeHHOro K BHYTPEHHEMY ONOPHOMY YPOBHIO HanpsixeHus npubopa, moge-
nUpysi Takum 06pas3omM XxapaKTepuUCcTUKX Namnbl.

MpumeuaHune — [aHHblii yMHOXMTENb BMecTe ¢ (UIbLTpoM bBaTtTepBopta B 6/ioke 3 pa6oTaeT kak
aemMopynsitop.

4.4 Bbnok 3— B3BewwunBawuwme dnabTPLI

Bnok 3 cocTonT M3 ABYX NOCAe[0BaTeNbHO BKAOUYEHHbIX (OUILTPOB U CENEKTUBHOTO PuabTpa, KOTOPbIN
MOXeT 6biTb YCTAHOBMEH A0 WX NOC/e Kackaja ABYX nocnefoBaTe/lbHO BKAKYEHHbIX (OUAbTPOB. MepBblii 13
ABYX nocsiefoBaTeNbHO BKOUYEHHbIX PUIbTPOB ABAAETCA HU3KOYACTOTHBIM W UCKIOYAET KOMMNOHEHTbl Ny/b-
cauuii yaqBOEHHOW YacToTbl CeTh Ha Bbixofe AemogynaTtopa.

BblCcOKOYACTOTHbIN PUNLTP (NepBOro nopsaka c 3atyxaHunem MuHyc 3 ob npm yactote 0,05 I'y) moxeTt
Mcnonb3oBaTbCA ANA yCcTpaHeHus N60ro KOMMNOHEHTA Hanpsh)KeHWs NOCTOSAHHOrO Toka. 3HauvyeHusa, npuse-
OeHHble B KannbpoBoUHbIX Tabnuyax la n 1b, Tabnuuax 2a n 2b, a Takke B Tabnunue 5 ucnoiTaHWn gnsa onpe-
feneHnsa pabouynx xapakTepucTuK, YYUTbIBaAKOT pe3ysibTaTbl NPUMEHEHUA LAHHOIO BblCOKOYACTOTHOTO MuU/b-
Tpa c onopHoii yacTtoTton 0,05 Iu.

BTopoli chunbTp ABNAeTCA B3BewWMWBaKwLWUM (PUIABTPOM, KOTOPbIA MOAENUpPyeT YacTOTHbI OTKAWK 3pU-
TeNbHOW CUCTEeMbl YesoBeka NPU CUHYCOMAaNnbHbIX U3MEHEHUAX Hanps)XeHWs, nogaBaeMoro Ha rasoHanosn-
HEHHYH 3/1EKTPUYECKYI0 namny ¢ 6ucnupanbHO HUTbLIO HakanmBaHus (60 BT/230 B u/mnm 60 B1/120 B).

MpumeuvyaHne 1— DyHKLMA OTKIMKA OCHOBaHA Ha 3HA4YeHMM MOpora 3pUTENIbHOIO BoCNpuATUA havkepa, Haii-
[EHHOI0 Ha Kax[oi yacToTe NATbIAECATbIO NPOLEeHTaMy UCMbITyeMOro nepcoHana.

MpumeyaHune 2— [NA cucTeMm anekTponuTaHusa HanpshkeHnem 100 B aTanioHHas namna HakanusaHvus oypet
MMeTb APYroil YacTOTHbIV OTKMK W NOTPebyeT COOTBETCTBYIOLLEl KOPPEKTUPOBKM B3BeLUMBaOLWero hunbtpa. Xapakrepu-
CTUKM rasopaspsgHbiX Y CBETOANOAHbLIX amMn MOJIHOCTbIO pas3/inyaloTcs, YTo TpebyeT CyLLeCTBEHHbIX U3MEHEHWI K Kann-
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6pOBOYHBLIM TabnuLaM B HACTOSILLEM CTaHAapTe, ec/u NPUHUMAaTb KMX BO BHUMaHue. [onpaBoyHble KO3(ULUeHTbl ans
HECKOJIbKMX 06LLENPUHATBLIX KOMOMHALMA «HanpshxeHne/yactoTa» npueeeHbl B Tabnuue B.2.

MpumeuyaHne 3 — Bnok 3 OCHOBaH Ha rpaHU4YHOl KpWBOU 3pUTENbBHOr0 BOCMPUATUS hankepa AN CUHYCOU-
AasibHbIX N3MeHeHunl HanpsXxeHua, npasu/ibHOEe B3BellBaHME HeCUHycougasibHbIX U MPOU3BOJIbHbIX N3MeHeHuni Hanps-
XEHNA AOCTUraeTcs COOTBETCTBYIOLWMM BbIGOPOM KOMMIEKCHOW (hyHKUuKN nepegaun ans 6nokos 3 n 4. COOTBETCTBEHHO,
npaBu/ibHblE XapakTepUCTUKM MoAenu Takke Obliv NPOBepeHbl C MPUMEHEHWEM NEPUOANYECKUX U UMMY/bCHbIX CUTHA-
noB. HekoTopble 13 3TUX CUTHAMNOB NPUBEAEHbI B NPUIOXeHUN B.

4.5 Bnok 4 — ®opmMmpoBaHneE NPAMOYroJ/ibHbIX UMMNYJ/IbCOB U CrnaxmnsaHune

BNOK 4 COCTOMT M3 YMHOXWUTENss — yCcTpoicTBa KBaApaTUYHON 06pabOTKM CUTHANOB U HU3KOYACTOTHOMO
hunbTpa nepsoro nopaaka. Bocnpuatne dnnkepa c yueToMm XxapaKTepuUCTUK rnas n Mo3ra 4YenoBeka npu noga-
ye KonebaHMn HaNPsHKEHWS Ha 3Ta/IOHHYK lamny MoLennpyeTcsd KOMOUHUPOBAHHBIM HETMHEWHBIM OTKIMKOM
6nokoB 2, 3 n 4.

Bbixog 6510Ka 4 npeacTaBnsieT MTHOBEHHOEe 3HayeHue dnukepa Pjnst

4.6 Bnok 5— YCTpPOWACTBO TEKYLLEr0 CTaTUCTUYECKOTo aHasnsa

Bnok 5 BbINONMHAET onepaTuBHbIN aHanu3 ypoBHA dvkepa, TakuMm o6pa3om MO3BOJIASA BblYMCAUTHL Ha-
NPSAMYI0 3Ha4YMMble NapameTpbl OLEHKU.

CooTBeTCTBYWLUMIA NHTepgeic ¢ aHaNOroBbIMY CUTHaaMu UNM c nepegavyein LM POBLIX AaHHbIX NO-
3BONIAET NpeAcTaBUTb AaHHble U 3anucaTtb MX. Llenb 3TOro 6/710ka COCTOUT B TOM, YTOGbI onpeAenunTb Nnokasa-
Tenu fo3bl hanMKepa nocpeacTBOM CTAaTUCTUYECKOro aHanm3a. DTOT cTaTUCTUYEeCKUli aHanns, BbINONHSAEMbI
B ONepaTMBHOM pexume nocpeacTtBom 6n10ka 5, 0CHOBaH Ha pasbueHnn amnauTyfbl CUrHana, xapakrepusyto-
Lero MrHOBeHHOe 3HayeHue nkepa Ha onpegeseHHOe YUCNO KIACCOB.

Kaxablii pa3, korga yposeHb inkepa focTuraeT onpeAeseHHOro 3HaYeHns, cHeTuYnK CooTBeTCTBYOLLe-
ro knacca fo6asnsieT eAMHULY K UMeEKLWeEeMycs yucny. Takum o6pa3oMm onpefensieTcs (QYHKUUA 4acTOTHOro
pacnpepeneHus 3HayeHuit Pinst. Bolbupasi 4,0CTAaTOYHO BbICOKYH 4YacTOTy BbIGOPKM, OKOHYATENbHbIA pe3y/b-
TaT B KOHLE WHTepBana U3MepeHus npepcrasnset coboil pacnpeneneHne gnutenbHocTell ypoBHeli hankepa
B KaxAoM knacce. CyMMunpys mokasaHWsi CYETUMKOB BCEX K/1aCCOB W Bblpaxas nokasaHue cyeTymka Kaxpgoro
Knacca OTHOCUTENIbHO 06 el CymMMbl, Noay4vyaT PYHKLUIO NAOTHOCTU BEPOATHOCTU YPOBHSA hainkepa.

N3 3Toli (hbyHKLUMM nonydaeTcs wMHTerpanbHas (PyHKUMS BEPOSITHOCTM, KoTopas, B CBOK O4yepepb, UC-
nonb3yeTca NpM NOBPEMEHHOM CTaTUCTUYECKOM MeTode aHanum3a. Ha pucyHke 3 cxemaTM4yHO npefcTaBieH
MeTo CTaTUCTUYECKOro aHasnusa, orpaHUYeHHbIii A5 NpocToThbl ToNbko 15 knaccamu ana pacdeta Psl npu
UCNbITaHUAX ANA onpegeneHnss paboymx xapaKTepUCTUK C MCNOSb30BaHUeM koadduumeHTa MOAYNALUN
1,788 % (10 ecTb (pakTopa K = 2) npn 39 nameHeHnsx B MuHyTty (0,325 I'y), ana uenesoro 3HayeHunsa Pst, pas-
Horo 2000, kak yctaHoB/1eHO B 6.2 u Tabnuue 5 gna 230 B/50 Iu.

C ncnonb30BaHUEM MHTerpanbHOW PYHKLUN BEPOATHOCTU MOTYT GbiTb MOMYYEHbl CYW,ECTBEHHbIE CTATM-
CTMYecKMe 3Ha4YeHUs, Takne Kak cpefiHee 3HayeHue, cTaHgapTHOEe OTK/IOHEHMWEe, YPOBEHb (h/inkepa, npeBblwa-
eMblii B 3afjaHHOI YyacTu UHTepBafna BPeMEeHU, WIu, B Ka4ecTBe a/ibTepHaTUBbl, NPOLEHTHOE OTHOCUTE/IbHOE
BpeMs, Korga ypoBeHb paiMkepa npesBblllaeT YyCTAHOB/EHHbIA YPOBEHb 3HAYEHUS.

Ans 06paboTKn AaHHbIX B peasibHOM BpPeMeHU cpa3y nocjie NoayyeHns pe3ynbTaToB Ha KaXAO0M KpaTKo-
BPEMEHHOM WMHTeEpBasie 3anyckaeTcs CTaTUCTUUYECKUI aHaNn3 crefyrLwWwero nHTepesana u pesynbTatbl Npeabl-
Ayuiero nHTepsasa nocTynarwT Ha BbIxod hamkepmeTpa. Takum o6pasom, N KpaTKOBPEMEHHbIX nccneaoBaHuii
6yaeT gocTyneH ANA AgaHHOro nepuoga HabnwpaeHwa [|Ong BmecTe ¢ pe3ynbTaTamy Ha AIMTENIbHOM
MHTepBane.

4.7 Bbixopg npubopa

4.7.1 O6wue NONoOXeHns

Ha cxeme dnukepmeTpa (CM. PUCYHOK 2) NOoKa3aHO KONMMYECTBO 0653aTefbHbIX BbIXO4OB. Bbixoabl, oT-
MeUeHHble 3Be3[04KOW, ABNAKTCA JOMNOSHUTENbHBIMU W NO3BONSAIT NONHOCTHI UCMNOMBb30BATb BO3MOXHOCTH
npuéopa Ans nccnefoBaHUA U3MeHeHWi HanpsxeHnsa. MoryT 6bITb NpefycMOTPeHbl f06aBOYHbIe [ONOJHU-
TeNbHbl€ BbIXOAbI.

4.7.2 Bbixoa Plmn

Bbixog Pun aBnseTcs AONONHUTENbHBLIM U NpeAHa3HayYeH rnaBHbIM 06pa3oM ANA MUHUMKU3AUUU hnKe-
pa. 9TOT BbIBOA NPOMNOPLMUOHANEH U3MEHEHUAM BXOLHOTO HaNpPsHKeHMWs.

6
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4.7.3 Bbixog Pinst

OTOT BbIXOA, paHee Ha3biBaeMblii BbIxogoMm 5, ob6A3aTteneH. Ha 3Tom Bbixoge MOryT ObiTb NOSY4YeHbI
MIHOBEHHble 3HauyeHus dvkepa ANA UX perucTpauuy c Uenblo O6bICTPON OueHKU unu ana 6onee nosgHen
o6paboTkn. laHHble Ha Bbixoge 5 MOryT 6biTb B aHaN0roBom uau unudposom cgopmarte. MNpu ucnbiTaHMsAX No
Tabnuuam 1 un 2 HabnwgaeTca MmakcumanbHoe 3HavyeHue Pinst

4.7.4 Bbixop Pst

Bbixon Pst B 6510ke 5 o6sA3aTeneH.

4.7.5 Bbixopg Pit

Bbixon Pt o6sa3aTeneH.

4.7.6 Bbixog ans namepenunii d

Mpu npoBefeHUN UCNbITaHW Ha cooTBeTcTBME TpeboBaHusam IEC 61000-3-3 unam IEC 61000-3-11 He-
06X04MMO NMPUMEHATb HENOCPEACTBEHHO M3MeEpPeEHHble 3HaueHusa dc, d/max n d(t). 9Tu 3HaueHus cfc, dtax n d(t)
He 06sA3aTenbHbl A5 KPATKOCPOYHOW MM [ONTOCPOYHON oueHkn hnukepa. 3HauyeHne Uhp He TpebyeTcs HU
ONA KaKMX MUCMNbITaHW Ha COOTBETCTBUE TPebOBaHWAM WA OUEHKU (hinkepa, HO MOXET 6biITb HEOBXO4UMO
ONA KanmbpoBKW.

BbixoAbl AaHHbIX — MB aHa/iorOBOM, U B L poBoM chopmate — AOMXHbI GbITb NpefycMoTpeHbl Ans dc,
dmax n d(t), n pekomeHgyeTcss Hanuuue Bbixoga gna Uhp.

5 TexHuyeckne Tpe6oBaHUSA

5.1 OTK/INK N TOYHOCTb

O606uUleHHan YyacToTHaa xapakTepucTuka «Bxog npubéopa — BbIXxoA 6510ka 4» npuBegeHa B Tabnuuax 1
N 2 oNsa CUHycougasibHbIX U NPAMOYTO/IbHbIX U3MEHEHUW HanpskeHua npum dyactoTax 50 My m 60 Iy cooT-
BETCTBEHHO. lMopor BOCNPMNUMUYMBOCTU DNIKepa Ye/I0BEKOM COOTBETCTBYET eAMHWYHOMY YPOBHIO Ha BbiXoje
6noka 4. O6obweHHas yacToTHasas XapakTepucTtuka npubopa LeHTpupyeTcsa OTHOCUMTENbHO 4yacToThbl 8,8 Iy
OANA CUHycouganbHOW moaynsuumn. Tabnuubl 1 n 2 gawT 3HAYEHUs [Ns cucTtem anekTponuTaHus 120 B un
230 B, 50 'y n 60 Iy,

Tpebyemass TOMHOCTb Npubopa (OT ero Bxoda A0 Bbixoga 6s0ka 4) obecneuynBaeTcsi, €CM N3MEPEHHbIE
3HayeHuA Pinst 4na ykaszaHHbIX CUHYcOMAaNbHbIX U MPAMOYTONbHbIX MOAYNAUNi KonebaHWii ¢ ha3oBbIM COOT-
HOWeHNeM MOAYNALUKN, KaK NoKa3aHo B NpuaoXeHun B, HaxogAaTca B npegenax +8 % BbIXOLHOTO 3HaYeHUs
BOCNPUATUA ANA yKa3aHHbIX paboyumx Amana3oHOB W 4acToT (hnukepmeTpa. 3HayYeHUs, BblAeNeHHble MNoy-
XUPHbIM WpupToM B Tabnunuax 1 n 2, nokasbiBalT 06a3aTes/ibHble KOHTPO/IbHble TOYKW. 3roToBuTeNnb A0N-
XEH yKasaTb Anana3oHbl HANPsHKEHWS U YacToTbl, AN1S KOTOPbIX NpegHa3HayYeH MCNob3yeMblil hnkepmeTp.

Tabnuya la— HopmannsoBaHHas 4yacToTHasa xapakrepuctuka nvkepmetpa 120 B/50 My v 120 B/60 'y gns cuHyco-
nAanbHbIX OTKNOHEHWI HanpsbkeHns (OTHOCUTENbHOE OTK/IOHEeHWe BxodHoro HanpsikeHus AU/U ana eMHUYHOTO YpOBHS
BOCMNPUUMUYMBOCTM Ha Bbixoge Pinst)

OTKMoHeHre HanpshkeHnst AUV, % OTknoHeHve HanpshkeHnss AUU, %
m Cucrema namn 120 B, Cucrema niamn 120 B, m Cucrema namvn 120 B,  Cucrema namvn 120 B,

60 'y 50 Iy 60 'y 50 Iy
0,5 2,453 2,453 10,0 0,341 0,341
1,0 1,456 1,456 10,5 0,355 0,355
15 1,126 1,126 11,0 0,373 0,373
2,0 0,942 0,942 11,5 0,394 0,394
2,5 0,815 0,815 12,0 0,417 0,417
3,0 0,717 0,717 13,0 0,469 0,469
3,5 0,637 0,637 14,0 0,528 0,528
4,0 0,570 0,570 15,0 0,592 0,592
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OkoHuyaHve Tabnuubl la

OTK/IOHEeHVEe HanpshkeHua JU/U, % OTKNOHeHVe HanpshkeHusa UV, %
ru Cucrema navn 120 B, Cucrema namn 120 B, ru Cuctema namn 120 B,  Cwvcrema namn 120 B,
60 'y 50 I'y 60 'y, 50 Iy
4,5 0,514 0,514 16,0 0,660 0,660
5,0 0,466 0,466 17,0 0,734 0,734
55 0,426 0,426 18,0 0,811 0,811
6,0 0,393 0,393 19,0 0,892 0,892
6,5 0,366 0,366 20,0 0,977 0,978
7,0 0,346 0,346 21,0 1,067 1,068
7,5 0,332 0,332 22,0 1,160 1,162
8,0 0,323 0,323 23,0 1,257 1,261
8,8 0,321 0,321 24,0 1,359 1,365
9,5 0,329 0,329 25,0 1,464 1,476
2,570 3,111
3 3?;
40,0 4,393

Ons TUNOBbIX UCNbITAHWIA BblgeNeHHble MOMYXUPHbIM WPMUEPTOM 3anucu B Tabnuue la o6s3aTesibHbI.
Opyrne Touyku ABAATCA HeobA3aTeNbHbIMU. 3HAYEHUA, BblAENEHHbIE MOAYXUPHbIM WPUE(TOM, COOTBETCTBY-
10T BaXHEWWNM TOYKaM Ha HOpMaNM30BaHHOW KPMBOW 4YacTOTHOW XapaKTepucTukum npubopa u BbiGpaHbl B
Toykax u3rnba KpmBOin unm BOGAM3KM OT HUX. M3roToButenn rankepmeTpoB MOFyT MPOBECTM UCMbITAHUA Npu-
60pa npu BCeX 3HAYEHMAX YacToTbl B Tabauue la, HO 3TO He 06A3aTeNbHO AN TUNOBbLIX UCMbITAHWA UM 4NN
npoBsepkn npubopa.

MpumeyvyaHne — YuuTbiBas pasnuyHbie OTKAMKM B cuctemax 50 My m 60 Iy, o6sa3aTtenbHble AN NPOBEPKU
4YacTOTHbIe TOYKM OTAMYalTCA. YacToTbl MOAYNSAUUN AO/KHbI 6biTb YCTAHOB/EHbI C fonyckoMm +0,5 % nnn meHee 6. Mo-
AynvpyloLwme HanpshXeHUs SO/MKHbI ObITb TaKKe YCTaHOBMEHbI ¢ 4onyckoM +0,5 % OT ykasaHHbIX 3HavyeHuid. onyck 0,5 %
1 ANS amnauTygbl MOAYNAUUM W A1 YACTOTbl MOXET (hakTMYeCcK/n NpuBeCTU K owmnbkam npu onpegeneHun Pinst no 3 %.

Ta6bnuya 1b— HopmanusoBaHHasa YacTtoTa dankepmeTpa 230 B/50 'y n 230 B/60 'y Ans CUHycOMAanbHbIX OTK/IOHEe-
HWIA HanpsXeHUs (OTHOoCUTeNIbHOE OTK/IOHeHMe BXxogHoro HanpsbkeHns AUIU gna eanHMYHOrO YpoBHS BOCNPUMMYUBOCTM
Ha Bbixoge Pinst)

OTKoHeHve HanpshkeHna AU/U, % OTKMoHEHVE HanpshkeHus AU/U, %
i Cuctema namvn 230 B, Cuctema namn 230 B, fuy Cuctema namn 230 B, Cucrtema namn
50 Iy 60 Iy 50 Iy 230 B, 60 Iy,
0,5 2,325 2,325 10,0 0,261 0,261
1,0 1,397 1,397 10,5 0,271 0,271
15 1,067 1,067 11,0 0,283 0,283
2,0 0,879 0,879 115 0,298 0,298
2,5 0,747 0,747 12,0 0,314 0,314
3,0 0,645 0,645 13,0 0,351 0,351
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OkoH4yaHue Tabnuubl 1b

OTK/I0HeHVe HanpsixeHnsa AU/U, % OTK/OHeHWe HanpsbkeHusa AUV, %
I'LI, Cucrema namn 230 B, Cucrema namn 230 B, fu Cucrtema namn 230 B, Cucrema famn
50 Iy 60 Iy 50 Iy 230 B, 60 'y
3,5 0,564 0,564 14,0 0,393 0,393
4,0 0,497 0,497 15,0 0,438 0,438
4,5 0,442 0,442 16,0 0,486 0,486
50 0,396 0,396 17,0 0,537 0,537
55 0,357 0,357 18,0 0,590 0,590
6,0 0,325 0,325 19,0 0,646 0,645
6,5 0,300 0,300 20,0 0,704 0,703
7,0 0,280 0,280 21,0 0,764 0,764
7,5 0,265 0,265 22,0 0,828 0,826
8,0 0,256 0,256 23,0 0,894 0,892
8.8 0,250 0,250 24,0 0,964 0,959
9,5 0,254 0,254 25,0 1,037 1,029
2,128 1,758
331
3
40,0 2,963

Ans TUNOBbLIX MUCNbITAHWIA BblAeNEeHHble MONMYXWUPHbIM WpUPTOM 3anucu B Tabnuue 1b o6si3aTesibHbI.
Ldpyrne Toukn ABAAKTCA HeobA3aTeibHbIMU. 3HAYEHUA, BblAENEHHbIE MOAYXUPHbIM WPUEHPTOM, COOTBETCTBY-
0T BaXHEWWUM TOYykaM Ha HOpMaNU30BaHHOW KPWBOWM 4aCTOTHON XapaKTepucTukm npubopa u BbibpaHbl B
Toukax u3rnba KpuBoi unm B6GAM3KM OT HUX. M3roToBuTENnu hankepmMeTpoB MOTyT MPOBECTM UCMbITAHUA Npu-
60pa npu BCex 3HaAYEeHUAX YacToTbl B Tabnuue 1lb, HO 3TO He 06A3aTeNIbHO A8 TUMNOBbLIX UCMNbITAHUA UK ANA
nposepku npubopa.

MpumMeyaHne — YuyntbiBaa pasnyHble OTKIMKM B cucTemax 50 Iy u 60 Iy, ob6A3atenbHble A8 NPOBEPKU
4YaCTOTHbIE TOYKM OT/IMYalTCcA. YacToTbl MOAYAALUUN AO/KHbI ObiTb YCTAHOB/EHbI € fonyckoM +0,5 % wunn meHee 6. Mo-
LyNupyloLwme HanpskeHns A0/MKHbl OblTb Takke yCTaHOBMEHbI € gonyckom +0,5 % OT ykasaHHbIX 3HavyeHunin. Jonyck 0,5 %
N AN amnauTygbl MOAYNAUUM 1 ANS YaCTOTbl MOXET (DaKTUYeCcKM NpuBecTn K owmnbkam npu onpegeneHnn Pjnst go 3 %.

Ta6nunuya 2a— Hopmanu3oBaHHas yactota dpnmkepmeTtpa 120 B/50 My n 120 B/60 'y Ana npAMOYrofibHbIX OTK/IOHE-
HWIA HanpsbxeHust (OTHOCMTENIbHOE OTK/IOHEeHMEe BXofHoro Hanpsbkenuss AU/U gnsi ogHoro moAyns BOCMpUsiTUSt Y BbliBOAA

Ainst)

OTK/MOHeHMe HanpspkeHns AU/U, % OTKIoOHeHVe HanpsxeHna AU/U, %
n my
Cuctema namn 120 B, Cuctema namn 120 B, Cuctema namvn 120 B, Cucrema namn
60 Iy, 50 Iy, 60 Iy, 120 B, 50 I'y,
0,5 0,598 0,597 11,5 0,308 0,308
1,0 0,548 0,547 12,0 0,324 0,325
15 0,503 0,503 13,0 0,367 0,363
2,0 0,469 0,468 14,0 0,411 0,413
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OkoHuyaHve Tabnuupl 2a

OTKNOHeHVe HanpshkeHna QU/U, % OTK/IOHEeHVe HanpskeHua AU/U, %
ru Cucrema namn 120 B,  Cwvctema navn 120 B, ru Cucrema namn 120 B, Cuctema namn
60 Iy 50 I'y 60 'y, 120 B, 50 'y
2,5 0,439 0,438 15,0 0,457 0,460
3,0 0,419 0,420 16,0 0,509 0,511
35 0,408 0,408 17,0 0,575 0,562
4,0 0,394 0,394 18,0 0,626 0,611
4,5 0,373 0,372 19,0 0,688 0,683
5,0 0,348 0,348 20,0 0,746 0,768
55 0,324 0,323 21,0 0,815 0,811
6,0 0,302 0,302 215 0,837 0,820
6,5 0,283 0,283 22,0 0,851 0,852
7,0 0,269 0,269 23,0 0,946 0,957
7,5 0,258 0,259 24,0 1,067 1,052
8,0 0,253 0,253 25,0 1,088 1,087
8,8 0,252 0,252 255 1,072 1,148
9,5 0,258 0,258 28,0 1,383 1,303
10,0 0,266 0,265 30,5 1,602 1,144
10,5 0,278 0,278 1 1,823 2,443
3 3?-)
11,0 0,292 0,293 37,0 1,304
40,0 3,451

ONns TMNOBbIX WUCNbITAHWIA BblfE/IEHHbIE MOMYXWUPHbIM WPUHTOM 3anucu B Tabnuue 2a o6s3aTesbHbI.
Apyrne Toukn ABAATCA HeobA3aTeNbHbIMU. 3HAYEHUA, BblAENEHHbIE MOMYXUPHbLIM WPUHTOM, COOTBETCTBY-
0T BaXHeWWnNM ToYKamM Ha HOpMasiM30oBaHHOW KPMBOW 4YacTOTHOW XapaKTepucTukum npumbopa m BblbpaHbl B
Toukax u3rnba KpuBOA unm B6GAM3KM OT HUX. M3roToBUTENn GnkepmeTpoB MOryT NPOBECTU UCMbITAHUA NpU-
60opa npy BCeX 3HAYEHMAX 4YacTOTbl B Tabauue 2a, HO 3TO He 06A3aTesIbHO A1 TUNOBLIX UCMNbITAHUA UK ANA
npoBepku npubopa.

MpumeuyaHne — YuuTbiBas pasnnuHble OTKAMKM B cucTtemax 50 'y n 60 Iy, obaA3aTenbHble AN MPOBEPKM
YaCTOTHbIE TOYKM OTIMYalOTCA. YacToTbl MOAYNALMM AO/DKHLI BbITb YCTAHOB/EHbI € gonyckom =0,5 % wnn meHee. Mopgy-
nupyowmne HanpsHKeHUs [O/MKHbI ObITb Takke yCTaHOB/EHbl ¢ gonyckoM 0,5 % OT yka3aHHbIX 3HadeHuii. Jonyck 0,5 %
1 4Na amnanTyabl MOAYAAUMU 1 NS 4acTOTbl MOXET (hakTMyeckun NpuBecTu K olmbkam npu onpepgeneHnn Pjnst go 3 %.
Bpemsa nepexoga OT 0HOIO YPOBHA HanpsikeHWs [0 c/eylouero fo/XHO COCTaB/ATbL MeHblue Yem 0,5 mc.

Tab6nuuya 2b— Hopmanu3oBaHHasa yactoTa dnmkepmetpa 230 B/50 'y n 230 B/60 'y Ana npAMOYrofibHbIX OTK/IOHEe-
HWUI HanpsXeHns (OTHOCUTEsSIbHOE OTK/IOHEHMe BXogHoro HanpskeHus AUIU ons eanHWYHOrNO ypoBHA BOCNPUMMUYMBOCTU
Ha BbIxoge Pjnst)

OTK/MOHEHVe HanpsbkeHua AU/U, % OTKNOHeHVEe HanpshkeHns AU/U, %

y Cucrema navn 230 B, Cvcrema niavn 230 B, m Cucrema namn 230 B, Cucrema niavn 230 B,
50 Iy 60 Iy 50 'y 60 Iy

0,5 0,509 0,510 11,5 0,233 0,233
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OkoHuyaHne Tabnuupl 2b

OTKNOHEHVe HanpsxeHns MJ/U, % OTK/MOHeHVe HanpsxeHus AU/U, %
u Cwucrema namn 230 B, Cuctema niamn 230 B, L Cuctema navn 230 B, Cwucrema navn 230 B,

50 Iy 60 'y 50 'y, 60 Iy

1,0 0,467 0,468 12,0 0,245 0,244
15 0,429 0,429 13,0 0,272 0,275
2,0 0,398 0,399 14,0 0,308 0,306
2,5 0,370 0,371 15,0 0,341 0,338
3,0 0,352 0,351 16,0 0,376 0,376
35 0,342 0,342 17,0 0,411 0,420
4,0 0,332 0,331 18,0 0,446 0,457
4,5 0,312 0,313 19,0 0,497 0,498
5,0 0,291 0,291 20,0 0,553 0,537
55 0,268 0,269 21,0 0,585 0,584
6,0 0,248 0,249 215 0,592 0,600
6,5 0,231 0,231 22,0 0,612 0,611
7,0 0,216 0,217 23,0 0,680 0,678
7,5 0,207 0,206 24,0 0,743 0,753
8,0 0,199 0,200 25,0 0,764 0,778
8,8 0,196 0,196 255 0,806 0,768
9,5 0,199 0,199 28,0 0,915 0,962
10,0 0,203 0,203 30,5 0,847 1,105
10,5 0,212 0,212 1,671 1,258

3 33:

11,0 0,222 0,222 37,0 0,975
40,0 2,327

Ons TNOBbIX UCNbITAHUI BblgeNeHHble MOMYXWUPHbIM WpPUEGTOM 3anucu B Tabnuue 2b o6s3aTesibHbI.
Apyrne Touykn ABAAKTCA HeobA3aTeNbHbIMU. 3HAYEHUA, BblAENEHHbIE MOMYXUPHBLIM WPUHPTOM, COOTBETCTBY-
0T BaXHEWWNM TOoYykaM Ha HOpMaNM30BaHHOW KPMBOW 4aCTOTHON XapaKTepucTukm npubopa U BbiGpaHbl B
Touykax usrmba KpmBOin unu BOHAN3M OT HUX. M3roToButenn AnKepmMeTpoB MOTyT MPOBECTU WUCMbITAHUA NPU-
60opa npu BCex 3HAYEHUAX YacToTbl B Tabauue 2b, HO 3TO He 06A3aTesibHO ANA TUMNOBbLIX UCMbITAHUA MU ANA
nposepkn npubopa.

MpumevyaHne — YuntbiBas pasfivyHble OTKIUKM B cuctemax 50 'y n 60 Iy, o6sA3aTefibHble 419 NPOBEPKU
4acTOTHbIe TOYKM OTAMYalTCA. YacToTbl MOAYNAUUN OO/MKHbI ObiTb YCTAHOBMEHbI € gonyckom +0,5 % unn meHee 6. Mo-
OyNMpyoWwme HanpshkKeHus [OMKHbI ObITb TaKXe YCTaHOBMEHBI C f0NycKoM 0,5 % OT ykasaHHbIX 3HadeHunin. Jonyck 0,5 %
1 AN amnanTyabl MOAYNAUMM U NS YacTOTbl MOXET (PakTMYeCcku NpUBECTM K owmnbkam npu onpegeneHun Pinst o 3 %.
Bpemsa nepexoga OT OAHOIO YPOBHSA HaNpsXXeHWs A0 CneyloLlero 40/MKHO COCTaBNATb MeHblle yem 0,5 mc.

5.2 lMpepenbl BXOOHOIO Hanps>XeHns

BxoaHas Uenb HanpsXeHWs fAOo/XHa 6biTb paccyMTaHa Ha LWWPOKWI AMAna3oH HOMUHANbHbIX Hanps-
XEeHU anekTpoceTn, aganTUpyeMblX K MakCUMalbHOMY YPOBHIO, COBMECTUMOMY C pa6oToii nmocneayuunx

n
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ueneii npnbopa. Hanbonee pacnpocTpaHeHHble HOMUHAIbHbIE HANPSXEeHUA NpuBeAeHbl HUXe. M3roToButenb
OO/IXEeH yCTaHOBUTb HanpsxeHune(a), 4NS KOTOPOro noaxoauT npuéop.

Cyw,ecTByeT MHOTO HOMMWHAa/IbHbIX 3HAYEHWUIN HanpsXxeHuii B npegenax ot 60 B go 690 B B 3aBUCUMO-
CTU OT NMPUHATON npakTuku. YTob6bl 06ecneynTb yHUBepcasbHOe nNpuMeHeHue npubopa, Ana 60NblINMHCTBA
CUCTEM 3NeKTPOCHabXeHNsA XenaTeflbHO CKOHCTPyMpoBaTb BXOAHYH LeMnb ANA CAeAyLWUX HOMWHaNbHbIX

HanpsHXKeHWR:
L/picm = 66 B, 115 B, 230 B, 400 B, 690 B — gna cuctem c 50 Iy,
Unom = 69 B, 120 B, 240 B, 277 B, 347 B, 480 B, 600 B — pgnsa cuctem c 60 Iu.

MpumeyaHune 1— lNpu MCNOMb30BaAHUN BHELIHUX TPAHCOPMATOPOB HaNPSXXEHUS NOMUMO HanpsKeHWi, yka-
3aHHbIX Bblle, MOXHO NPMMEHSATb Takxe Apyrve ananasoHbl HanpsbkeHuid, Takne kak 100 B, 100/n/3 B n 110/>/3 B.

MpumeuvyaHune 2— Bxogbl ¢ 605ee BbICOKOW YyBCTBUTENbHOCTLIO (0,1 B; 1 B; 10 B) He ABNsOTCS HEO6X0ANMbI-
MW, HO NOJE3HblI NPU MCMOMNb30BaHWN BHELHUX npeobpasoBaTeneil. BxogHaa uenb Ao/mKHA 6biTb CMOCO6HON NPUHMMATb
BXOAHOW CUrHan ¢ KoadpuumeHToM aMnanTyabl, No KpanHein mepe, paBHbIM 2.

LWnpuHa nonocbl NnponyckaHua no Bxogam ramkepmeTpa Ao/mkHa 6biTb 0603Ha4YeHa WU3rOTOBUTENEM,
KakK ycTaHOBNeHO B 6.5, n He go/hkHa 6bITb MmeHee 450 Iu.

MpumevyaHne — OnpepeneHve NOHATUA «LWMPMHA NOMOCHI NPOMNYCKaHMA NO BxofaM npubopa» CyLecTBeH-
HO OT/NIMYaeTCca OT onpefesieHns 3TOro MOHATUSA, 06bIYHO MCMNOIb3YEMOrO MPU YCTAHOBIEHUN XapaKTepucTuk puibTpos,
OCHOB@HHOIO Ha 3Ha4YeHWy 4acToTbl Mpu 3aTyxaHun mMuHyc 3 ab. LUnpuHa nonockl nponyckaHWs no Bxogam npuéopa Ha
ypoBHe MuHyc 3 ab Bbiwe, yem 450 I'u.

5.3 AganTtep HanpsXeHus

ApanTep HanpsXeHWs [OMXKEH NoAjepXuBaTb Ha Bxode 6noka 2 cpegHekBagpaTtmyeckoe (adhdekTuB-
HO€) 3HayeHWe MOAY/VPOBAHHOIO HAaMPSXEHWS, paBHOE BHYTPEHHEMY OMOPHOMY YPOBHIO HaMpPsXeHus npu-
60opa Ur B cooTBeTCTBUM C XapaKkTepucTukaMum BXOA4HOT0 TpaHcthopmartopa, CoOXpaHasa HeM3MeHHbIMU OTHOCU-
Te/lbHble 3HAYEHNA U3MEHEHWI HanpsHXXeHUS.

C 3Toli uenblo cpefHekBagpaTnyeckne nonynepuofHbie HanpsXKeHWsa nofalT Ha HU3KOYaCTOTHbIN pe-
3UCTUBHbIN/EMKOCTHbIW (UNbLTP NEepBOro mopsagka c NOCTOAHHON BpemeHu 27,3 c. Pabounii gnanas3oH 3Toi
uenu JonxeH 6biITb OCTATOYHbIM, YTOGbI rapaHTUpoBaTb KOPPEKTHOE BOCMPOM3BEAEHNE BXOAHbIX KonebaHuni
Hanps)XXeHus, Bbi3blBalWMNX ankep.

5.4 B3BewwnBatwuwme punbTpbl

B3sewunsawwme dpunbTpol, Bxoaawme B 610K 3, UCNONb3YIOTCA ANA:

- yCTpaHeHUsa MOCTOAHHOW cocTaBAslwWel N cCOCTaBNAKLWEN ABOWHON YacTOTbl HaANPSXXEHUA 3/1EKTPO-
ceTu, NPUCYTCTBYKILNX Ha Bbixode Aemofynatopa (amnautyga cocTtaBnswwein 60nee BbICOKMX 4acTOT He-
3HauYMTEeNbHA);

- B3BeWWBaHNA KonebaHUn HANpPsAXeHWS COrNacHoO YyBCTBUTENbLHOCTU Lenu «aamna — raas — Mo3r».

dunbTp 4NA NofaBNeHUA HexXenaTeNbHbIX COCTABNAKLWMX BXOLHOIO CUTHaNa BkaYaeT BblICOKOYACTOT-
HOe 3BEeHO MNepBOro nopsgka (4actota cpesa Ha ypoBHe 3 gb okono 0,05 l'y) U HM3KOYACTOTHOE 3BEHO, B
KayecTBe KOTOpPOro npumeHs0T uabLTp batTepBopTa WwecToro nopsagka ¢ 4acTOTOW cpe3a Ha ypoBHe 3 ab,
paBHoli 35 'y gna cuctem ¢ 230 B/50 Ty, dunbTp BaTtTepBopTa wecToro nopsagka ¢ 3 ab yactoToin cpesa
42 T'y TpebyeTca gnsa cuctem 120 B/60 Tu,.

5.5 OTkNuK B3BewunBawLero gpuabtpa B 6510ke 3

YuuTbiBas TO, 4TO (QUAbLTPLI, ONMUCAaHHbIE Bbille, NOAABASIT HEXefaTellbHble YacTOTHble COCTaB/siio-
WMe BXOAHOTO CUTHana, OKasblBalT He3HAuuTe/NlbHOE BWSIHAE B MOSOCE YacTOT CUTHA/OB, CO34aBaeMblX
Kone6aHuAMM HanpshkeHusa; nepegatoyHas PYHKUUA «BXOA-BbixoA» 650ka 3 F(S) nMeeT cneaywowmnin sua:

)

raoe s — KoMnjiekcHas nepemMeHHas Jlannaca.
3HaueHua npueeaeHbl HuUxe, B Tabnuue 3.

12



[OCT IEC 61000-4-15—2014

Ta6nunua 3— lMokasaresibHble 3HAYEHWs! AN NapamMeTpoB famn

MepemeHHas Namna 230 B Namna 120 B
K 1,74802 1,6357
X 2n +4,05981 2n-4,167375
ool 2n +9,15494 2n+9,077169
ar 2n+2,27979 2n +2,939902
as 2n «1,22535 2n +1,394468
je! 2n 21,9 2n- 17,31512
MpumeyaHne — CymmapHas norpewHocTb (yHKUMKM nepegaum 6noka 3 oCTUraeTcss COOTBETCTBMEM C

TEXHUNYECKUM 3alaHMEM Ha nposeneHune NCnbITaHNA B pasgene 6.

5.6 KBagpaTuuHblii geMmoaynsatop v criaxunBarouwmini dunbTp cpegHero sHavyeHus

Bnok 4 BbinoNHAET ABe PyHKLUN:

- BO3BOAWT B KBaApaT 3HAUYeHMSA B3BELIEHHOro curHana gaukepa, Mogennpys HeNUHeERHOCTb XxapakTe-
PUCTUK BOCNPUATUA LEnu «rnas — MOo3r»;

- crnaxuBaeT curHan, mogenupys ad ekt HakonaeHns B Mo3re.

Pabouve amnauTyAHble XapakTepuUCTUKN KBagpaTUYHOro onepartopa No BXOAY U BbIXOAY AO/XHblI ObiTh
[0CTaTOYHbIMUK A8 BOCNPOU3BEAEHUSA YCTAHOB/IEHHOIO AMana3oHa n3mepeHuin npubopa.

dyHKLMA Nepefayun craaxupalUiLero oneparopa cpefHero 3HayeHuUs [0/XHa COOTBETCTBOBATb HU3KO-
4acCTOTHOMY PE3NCTUBHOMY/EMKOCTHOMY (PUNbTPY NEepBOro nopsigka ¢ NOCTOAHHON BpeMmeHun 300 mc.

5.7 O6wmnin meton CTaTUCTUYECKOrO aHasnmsa

5.7.1 O6uwwne nonoxeHuns

Tghort MmoxeT 6bITb BbliOpaH B npegenax ot 1 MuH Ao 15 MuH, HO npegnosaraeTca pasBHbiM 10 MUH, ecau
He yKkasaHo WHoe.

‘Hong [ °mKeH npeacTaBnAaTb co60i nponsBegeHne Bbi6paHHOro 3HavyeHunsa 7short u yenoro ymcna N. Yuc-
no N moxeT gocturaTb, No kpainHeli mepe, 1008, 4TO COOTBETCTBYEeT ceMu AHAM C 7short, paBHbIM 10 MWH.
rOng paBeH 12 /V, T. e. ABYM yacaMm, e€C/iM He yKa3aHO WHOe.

MpumeuaHne 1— Ecam dp/iMkepMeTp UCNO/b3YeTCs /18 KOHTPO/SA KauecTBa 3MEKTPUUYECKON IHEprim, B Npo-
Llecce KOTOPOro MoryT UMEeTb MECTO 3HauMTe/lbHble KoNe6aHus HanpsxeHus, peKoMeHAyeTcs paspelueHne 16 6uT, BK/Ito-
yatollee B cebs No MeHblleil Mepe 512 norapugMrUUeckn PacnofioXeHHbIX KIaccoB.

MpumeuaHne 2 — B npubopax, KOTOpble MCMOMbL3YTCA A5 KOHTPONS KauyecTBa 3/1IEKTPUUECKOW 3aHeprum,
[lo/DkHa BbITb yKasaHa MHAMKALUA 3HauYeHWin Pinst, koTopble HaxoAsTCs BHe AnanasoHa knaccudukaTopa.

5.7.2 OueHka KpaTKOBpeMeEHHOW A03bl hainkepa

N3mepeHne Ha uHTepBane HabnwaeHunsa 7short = 10 MUHYT NO3BOAAET ONPEeAENnTb KPaTKOBPEMEHHYIO
803y pnnkepa Pst, 3HaueHne KOTOPON MOXeT 6biTb NOYYEHO B pe3ysbTaTe NPOBOAMMOIO B peasbHOM Bpeme-
HM cTaTMCTUYEeCKOro aHannsa B 6n1oke 5 hnnkepmeTpa. Micnonb3yeTca cnegytouwasn gopmyna:

Pst =70,031P0 +0,0525P1s+0,0657P3s +0,28P, 0s + 0,08P50s, (8)

roe nepueHtunn P01, PIf P3, P10 n P50 — ypoBHUM h/inkepa, 3HA4Ye€HUS KOTOPbIX NPEBbIWEHbl B TeyeHue
0,1 %; 1%; 3 %; 10 % n 50 % BpemeHu B TeyeHne nepuoga HabnwgeHnsa. MHgekc «s» B hopmyne ykasbiBaeT,
4YTO AOJ/DKHBI MCNOb30BATbCA Cr/laXeHHble 3HaYeHUs, KOTOpble paccuYnTbiBalOTCA MO cnegywwmum opmMmynam:

A50s = (30 + A50 + P80/<
P10s= (P6+ + P10+ ~13 + P17)/5> Ia\
p3s= (P22 +P3+ P4 7 ")

Pls = (p0,7+ P\ + P'\p)1b-
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MocTosiHHas BpeMeHu namsaTu 0,3 ¢ BO pivkepmeTpe rapaHTupyeT, 4To PO 1 He MOXeT M3MEeHMUTbCA
pe3Ko ¥ HeT Heo6XOAUMOCTM B CFIAXUBAHUU ANA 3TOTO0 NEPLEHTUNS.

MpumevyaHne — 3HaueHue Pst— o6s3aTe/bHbIN BbIXOA, TOrAA Kak BbIXOApbl A5 OTAE/NbHbIX 3HA4YeHUii nepueH-
TUneli ABNATCA Heo6A3aTeNbHbIMU.

5.7.3 OueHKa gnnTenbHOR A03bl hainkepa

KpaTkocpouHas oueHka A03bl hinkepa ABAAETCA NOAXOAAWEN ONS OUEHKW KonebaHWii HanpsXeHus,
Bbl3BaHHbIX OTAE/IbHBIMU NCTOYHUKaMWN C KOPOTKUM pa60qv||v| LUKAOM. TaM, rpe HeO6XOp|VIMO yunTbiBaTb CyM-
MapHbIi 3 PEKT HECKONTbKMX BO3MYLLAOLWNX HArpy3oK, paboTarwmnx B NPON3BOILHOM nopsake (Hanpumep,
CBApOYHble CTaHKW, ABUTaTesnn), AO/DKHbl ObiTb NPUHATbI BO BHMMaHWE WCTOYHUKM drivukepa C ANWHHbIMU 1
nepeMeHHbIMMU paboynmun umknamu (Hanpumep, AyroBble neyu), HeO6XOAMMO OLEHMWBATb ANUTENbHYH A03Y
dnvkepa. AnAa aToli uenu gnutenbHaa gosa dnukepa Pt go/mkHa 6bITb NoOAyYeHa M3 KPaTKOCPOUHbIX 3HAYe-
HUN 003 donnkepa Pst3a cooTBeTCTBYWLWMIA Nepnos, CBA3aHHbIM C paboynm LUKAOM Harpysku uUam 3a nepuog,
B TeYeHUe KOToporo Habnwpatenb MOXeT cpearupoBaTth Ha h/iMkep, HaNpUMep, HECKO/bKO 4acoB, UCNOMb3ys

cnepywuwyw dopmyny:

=ik (10)

rape Pstj (/= 1, 2, 3...) sBAAOTCS nocfiefoBaTe/ibHbIMU NOKa3aHUAMM KpaTKOCPOUYHOU A03bl Pst.

MpumevyaHne — Mpu namepeHnsx 4na onpefesieHns KkayecTsa 3/1eKTPONUTaHNA cornacHo [1] v ansa uame-
peHwuii cornacHo IEC 61000-3-3 n IEC 61000-3-11 pekomeHayeTcsi 3HavyeHue Pt 3a gByxuyacosoii nepuog (N = 12).

6 WcnblTaHna donkepmeTpa

6.1 O6uMe 3amMevyaHus

OnpeaensawT Tpu Knacca OIUKEPMETPOB. PAMKEPMETPbl AO/MKHbI OblTb MOABEPTrHYTbl UCNbLITAHUAM C
HECKOMIbKMMU pas3/iInyHbIMW XapakTepucTnkamum ucnbiTaTeNbHbIX HanpsxeHwuii. B Ttabnuue 4 npepcrasfieH
KpaTkuii 0630p 3TUX UcNbITaHuii. CxeMbl Moaynsuun un 3sHadyeHna AU/U, ykazaHHble B HacTosilleM pasferne,
npvBeneHbl B NpuaoxeHun B.

Knacc F1. ®nunkepmeTpbl 06Lero HasHadyeHUs, NPUroaHble AN NPUMEHEHUA NPU KOHTpOse KayecTBa
3M1eKTPUYECKOW aHepruun, a Takke nNpu NpoBefeHUn UcnbiTaHuii Ha cooTBeTCTBME (CM. MpUMeYaHue a) k Tabnu-
ue 4). dnukepmeTpbl 3TOr0 knacca MoryT (QYyHKUMOHUPOBATH B YCMOBUAX WKWPOKOrO AManasoHa NU3MEHeHui
BXOJHOr0 HanpsXeHus, BKAYAA U3MEHEHUS 4acTOoTbl U faxe ckayku asbl. [1oaToMy havkepmeTpbl o6LLero
Ha3Ha4yeHus AO0MIXHbl 6biTb UCMNbITAHbI NPUMEHUTENBHO K LUIMPOKOMY AMana3oHy BXOAHbIX CUTHAMO0B, Kak onpe-
AeneHo B tabnuue 4. Mpu npoBefeHUN NepMoLMYeCcKOo KannbpoBOYHON NMPOBEPKN COrnacHo 6.3 Heo6XxoauMbI
NVUWb WUCNbITAHUA C NPAMOYIONIbHbIM W3MEHEHUEM HanpsaxeHus. PekoMeHAyeTCcs Takxe Nnepuoamyvyeckun Bbl-
NOMHATb WMPOKOMNONOCHbIE UCTBITAHUSA.

Knacc F2. ®nukepmeTpbl, npefHa3HayYeHHble A8 UCMbITaHWIA Ha COOTBETCTBME MpoOAyKuun TpeboBa-
Huam IEC 61000-3-3 wnn IEC 61000-3-11, doyHKUMOHMPYOWME B KOHTPOIMPYEMON cpefe Mpu MOCTOSAHHOWM
yactoTe u pasze M Npu OrpaHMUYEeHHbIX U3MEHEeHUAaX HanpsxeHusa. MoaTomy Ana aMKepMeTpoB 3TOro Tuna
[OCTaTO4YHO ucnbiTaHMa cornacHo 6.3 (cMm. Tabnuuy 5), 4To6bl MPOBEPUTL NpaBubHOE PYHKLUMOHMPOBaHMUE
dpnukepmeTpa.

Knacc F3. ®nukepmeTpbl, NnpefHa3HaYeHHble AN NPUMEHEHUS NPU MOHUTOPUHIE KayecTBa afiekTpuue-
CKOW 3Heprum, momcka HeucnpaBHOCTeW U ANA APYTMX NMPUMEHEHW, NpM KOTOPbIX Masnas Heonpene/eHHOCTb
M3MepeHnii He ABNAeTCA HEO6XO0AMMON n conocTtaBnuMa ¢ npubopamu NS M3MEepeHns nokasaTenei kayectsa
3M1eKTpUYecKo aHeprum knacca S.

MpumevaHne — davkepmeTpbl, COOTBETCTBYOLWME TpeboBaHnsam IEC 61000-4-15 (nepBoe mM3gaHue, BkoYas
n3meHeHve 1)4 paccmartpusaloTca Kak npubopsl knacca F3.

1) IEC 61000-4-15(1997)/Amd.1 (2003) «DnekTpoMarHMtHas COBMECTUMOCTb. YacTb 4. MeToAnKM uCnbITaHUA 1
n3mepeHuin. Pasgen 15. dnukepmeTp. TexHuyeckne ycnosus Ha QyHKUMOHAsIbHbIE XapaKTePUCTUKM WU KOHCTPYKLMIOY.
M3meHeHne 1.
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N3rotoBuTENbL (PAIKEPMETPA A0/KEH YCTaHOBUTbL No6Gble AONOMHUTENbHbIE Npoueaypbl, Tpebyemble
AN MPOBEpPKM XapaKTepuUCTUK KOHKpEeTHOro npu6opa. MpoTOKO/A KaNMGPOBKM AO/KEH BKAYATb CBELEHUS O
KOHKpeTHO Bepcuu npubopa, a Takke 0 BEPCUU NMPUMEHSEMOro NoAAepXuBalolWero nporpaMmMmHoro obecne-
ueHunna, a Takke Bepcuio N6oi Heo6XoAUMOI NporpamMHOli NnoaaepXku. Mpumepbl NPOTOKONOB TUMOBbLIX UC-
NbITaHWt NpuBeaeHbl B NnpunoxeHun C. Ans nepuoamnyeckoin NnpoBepkn KannGpoBKM AOCTATOYHO UCMbITAHWUI,
BblJEe/NIeHHbIX MOMYXWPHLIM KypcuBOM B Ta6nuue 4.

Ta6nuua 4 — TexHuyeckue ycrioBusi Ha NPOBEAEHMe UCMbITaHWA Ans arkepMmeTpa

XapaKkTepucTUK/ UCTbITATENBHOO Hamenenus mcﬁ:iingsnbe Knaccbl
HanpshKeHust P Y thnmKkepmeTpoB
Ans venbiraHus
CwuHyconganbHoe/ McnbiTaHnsl xapakTepucTrK OTKMKa
NpPSIMOYrofibHOE N3MEHEHNE (PUNLTPOB M MacTabHbIX Koadhdurun- Ainst F1 F2 F3
HanpsbkeHus (cMm. Tabnuubl 1, 2)  eHTOB
MpsiMoyronbHble VcnbiTaHusa knaccudpmkatopa u
N3MEHEHUS1 HaMpsHKeHUs 1 anropuTMOB CTATUCTUYECKON OLEHKU 1 2 F3
3KCnnyaTauMoHHbIE UCNbITAHUS Pst

(cm. Tabnuuy 5)

MI3MeHeHns yacToThbl WcnbiTaHna nsmepuTtesnibHOW Lenu p. F1
(cm. Tabnuyy 6) (annapatHble cpeacTBa) inst
VckaxkeHHOe HanpskeHue ¢ NcnbiTaHus yCTOMYMBOCTN BXOLHOW
MHOrOKpaTHbIM NepeceyvyeHnem ynpasnsowen uenu Pinst F1
Hyns (cm. Tabnuuy 8)
FapMOHUKM ¢ 60KOBOI Nonocoit  McnbiTaHUs WWPKHBLI NOI0CHI YacToT P F
yactoT (cMm. Tabnuuy 9) BXOAHbIX Lenewn Inst
Ckaukn hasbl (cm. Tabnuyy 10) VcnbiTaHma ycTOMYMBOCTU BXOLHOW
ynpasnsowei uenu, WNpuHbl F1
NoN0OChbl YacTOT BXOAHbIX Lenei u Pst
KnaccudukaTopa
MpsAMOYronbHble N3MEHEHUSA WcnbiTaHusa knaccudpmkatopa u
HanpsXXeHns ¢ ko3 ULNEHTOM  anNropuTMOB CTATUCTUYECKON OLeHKM Pst F1 F2
3anonHeHns (cm.tabnuuy 11)
Amax’ d(t) NcnbiTaHnsa yHKLMOHNPOBaHNSA
B COOTBETCTBUUN C TpebGOBaHMAMU Pst Fla F2
IEC 61000-3-3

a VcnbiTanus ¢ uenbio onpegenenns dc, dmax, d{t) Tpe6ytoTtcst Tonbko ans chimkepmeTpa knacca F1, ecnu umsroto-
BUTE/Nb yCTaHaB/AMBaeT, YTO NpuMbOp NpUMEHUM ANS UCNbITaHW Ha cooTBeTcTBUe TpebosaHusaMm |IEC 61000-3-3 wnu
IEC 61000-3-11.

6.2 CuHycounpanbiuble/MpAMOYrofibHble U3MEHEHUsI HanpshXeHus

Ona bnukepmeTpoB AO/HKHA 6bITb NpOBEpeHa MOJIHAA XapakTepucTuka OTKAMKa OT BXO4a A0 BbiXo4a
Pinst npy cuHyconpganbHbIX U MPAMOYTONbHbIX NU3MEHEHUAX HaNpsXeHnsa. Jna Bcex 3Ha4yeHuin yacToTbl B Tab-
nnuax 1 un 2 3HavyeHue Pinst max gomkHO 6bITb paBHO 1,00 ¢ gonyckom =8 %.

6.3 MpAMOYrosnibHble U3MEHEHUSA HANPAXEHUA N aKCcnsiyaTauuoHHbIe UcnblTaHus

[Ana Bcex 3HaYeHW yncna U3MeHeHUin HanpsbkeHua B Tabnuue 5 3HayeHne Pst gonxHo 6bITb paBHo 1,00
Cc Aonyckom =5 %. 3TOro ucnbiTaHWs AOCTATOYHO AN KANMOBPOBKN C PEryNApHbIMU BPEMEHHBIMY MHTEPBANamu.

Ona dnukepmeTpos knacca F1 n knacca F3, npegHa3HayYeHHbIX 418 06LWeEro KOHTPO/IA KayecTBa 3nekK-
TPUYECKON 3HEeprun, U3MEeHEeHNA HanpsaAXeHusa, onpegesieHHble B Tabnnue 5, JOMKHbI LEHTPUPOBATLCA BOKPYT
HOMMWHA/IbHOTO UCNbITATENIbHOTO HaNPSAXeHUA, ykadaHHOro B Tabnuue. 9To AO/HKHO rapaHTMpoBaTh, 4TO d/in-
KepMeTp umMeeT AOCTATOYHO 6ONbLIOWK ANHAMMUYECKNA BXOLHON AMana3oH, YTOObl TOYHO OLEHUTb OTKIOHEeHUSA
HanpsXXeHnsa B N0O6OM HanpaB/eHuN.
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Ana dnukepmeTpoB knacca F2, npefgHasHa4YeHHbIX ANA WCNbITAHUA NPOAYKLMW Ha COOTBETCTBME, Ha-
npsXeHve, nofgaBaemMoe Ha UCMbITYEMYIO NMPOAYKLWUIO, HE AO/DKHO NpeBbliWaTb HOMWHa/ibHOe ucnbliTaTesibHoe
HanpsxeHne. ®akTnyeckyn nNpu 60MAbLWNX 3HAYEHNAX KO PUUMeHTa aMnanTyAbl K, Takux kak K = 5, n manoi
yactoTe MOAYNSALUM MaKCuMasbHOe HanpsXeHwe npesBblillaeT ycTaHOBNEeHHOe paboyee HanpskeHue 60Nb-
WMHCTBA 3N1eKTPMUYECKUX NpMOopoB. NMO3TOMY U3MEHEHUSA HaNpPAXeHus Ana davkepMmeTposB knacca F2 moryT
LeHTpMpoBaTbCA BOKPYr 60/1ee HU3KOro 3HavyeHua HanpsxeHusas Uc, yTob6bl MakcuManbHOe HanpsxeHue BO
BPeMs WUCNbITAHWA HE NPeBbiWaso0 HOMUHANLHOTO UCMNbITATE/IbHOTO HAaMPS)XXEeHUS.

Hanpumep, 4na HOMMHanbHOro Hanpsxexuunsa 230 B/50 Iy v 3HavyeHus Pst = 3,00 npy 04HOM U3MEHEHUN
HanpsHKeHnss B MUHYTY cornacHo tabnuue 5 moaynaumsa mMoxeT ueHTpupoBatbcs Bokpyr Uc=221,0 B, T. e.

230 B=Uc+0,5 +3 +2,715 » 1]7100. (11)

N3roToBUTeb AOJI)XEH YCTAHOBUTbL pabounii gnanasoH pavkepmeTtpa. Ans atoro Bce 3HaveHus (AU/U)
no tTa6bnuue 5 ymMHOXalT Ha MOCTOAHHbLIA KOadhdununeHT K n Pst onpegensetca gna 371oro K. M3rotoButenb
LO/KEH YyCTAHOBUTb HaMMeHbllee U Hanbonblee 3HAYEHUA KO3 uumeHTa K, 419 KOTOPOTro COOTBETCTBYIO-
wee 3HayeHue Pstk Haxogutca B npepenax x5 % wnum +£0,05, B 3aBUCUMOCTM OT TOro, 4Tto 6onblwe. 3Ta onepa-
uMsa yctaHaBnmBaeT pabounii guanas3oH knaccudukatopa, Hanpumep 0,25 < Kk <5,0.

MpamoyronbHasa mMoaynauna fo/mkHa 6biTb NpuMeHeHa npu paboyem uukne (50 + 2) %, n Bpemsa nepe-
Xofia OT OJHOTO YPOBHA HaNpsAXeHua A0 cnejylowero fo/HKHO 6bITb MeHee yem 0,5 mc.

Tabnuua 5— TexHnyeckoe 3ajaHne Ha NPOBEAEHNE UCNbITaHWIA A5 Knaccudukatopa avkepmeTpa

V3MeHeHre HanpshkeHns), %

MpsMOoyrofbHble Y3MeHeHWs
B MUHYTY

Cvcrema namn Cucrema namvn 120 B, Cucrema iavn 230 B, Cuctema namn 230 B,
120 B, 50 I'y, 60 'y 50 Iy 60 Iy
1 3,178 3,181 2,715 2,719
2 2,561 2,564 2,191 2,194
7 1,694 1,694 1,450 1,450
39 1,045 1,040 0,894 0,895
110 0,844 0,844 0,722 0,723
1620 0,545 0,548 0,407 0,409
4000 3,426 VcnbiTaHne He 2,343 VcnbiTaHne He
TpebyeTcs TpebyeTcs
4800 VcnbiTaHne He 4,837 VcnbiTaHve He
3,263
TpebyeTtcs TpebyeTcsa
MpnmeyaHne 1 — 1620 npAMOYrosibHbIX W3MEHEHWA B MWHYTY COOTBETCTBYKT uactoTe 13,5 Ty

NPSIMOYTO/IbHO MOAYISILUN MPSIMOYTO/TbHON BOJIHBI.

MpumeyaHue 2— [Ns NPOBEAEHNSA WUCTbITAHWUIA COrMAcHO 3Toi TaGnuUe NepBoe U3MEHEHWE HaNpPsHKeHUs
nojaioT yepe3 5 ¢ Mocsie Hayana OueHKU PstmdIMKepMeTpbl, UMelowe npeABapuTesibHOe BpeMs, UTobbl 3apaanTb
(PUNbTPLI, NO3BOANSIOT NONYUUTH WHAMKALMIO HEMOCPEACTBEHHO MOC/ e Hayasa oueHkU. OnepaTop, NPOBOASALWMIA UCMbI-
TaHWsi, [O/MKEH yKa3aTb, KOr4a 3anyckaeTcsi oueHka Pst, uTo6bl onpeaenuTb, Korga 3anyckaTb KapTUHY NPsiMOYTo/bHO
MOAYNSALNN.

6.4 KoM6uHMpOBaHHbIe U3MEHEHNS 4aCTOTbl N HanpsaXeHnsa — pnnkepmeTpbl knacca Fl

Mpu faHHbIX UCNbITaHUAX YyacToTa f v amMnnnTyna ncnbiTaTeNIbHOTO HaNpPsXeHUs U3MEHSATCA C Nepuo-
AOM 4 Cc Npu nepeceyvyeHnn Hynsa KPUBON HanpsaxeHus. Habnwopgaemoe 3HavyeHue Pinst max 4O/HKHO ObiTb pas-
HO 1,00 c gonyckom =8 %.

16



[OCT IEC 61000-4-15—2014

Tabnuua 6— TexHuyeckoe 3afiaHue Ha NpoBefeHne UcnbiTaHuli 4189 KOMOGUHUPOBAHHbLIX U3MEHEHUI YacToTbl U Ha-
npshxeHnss — donmkepmeTpbl knacca FL

Namna 120 B Namna 230 B
CuctemHas 3mveHeHve 3veHeHve CuctemHasi M3meHeHne M3meHeHne
yacrtota, I, yacTtorbl f, 'y HanpspkeHus U, B yacrtota, I yacTtorhl f, 'y HanpsbkeHua U, B
60 59,75 120,000 50 49,75 230,000
60,25 119,266 50,25 228,812
50 49,75 120,000 60 59,75 230,000
50,25 119,270 60,25 228,805

6.5 MckaxeHHOe HanpsXeHue ¢ MHOTOKpaTHbIMU NepecevyeHNAMN Hyna — PriukepmMeTpbl
Knacca F1

NckaxeHHOe HanpsXXeHne ¢ MHOTOKpPaTHbIMW NepeceyeHnAMmn Hy/Aa COCTOUT U3 yHAaMeHTa bHOro (oc-
HOBHOTr0) HanpshkeHna U n rapMOHMYECKMX YPOBHEW cornacHo tabnuue 7. Y BCex rapMoOHUK ecTb (pas30Bblii
caBur 180° OTHOCUTENbHO OCHOBHOM 4YacToTbl Ha 50 Mu/60 Tuy; T. e. HaNpshkeHWe BCEX FTAPMOHWK NPOXOAMUT
yepes Hynb B OTpuUATeNbHYK CTOPOHY, KOrga HanpshHKeHue OCHOBHOI 4acTOTbl MPOXOAMT Yepe3 Hynb B MO-
NOXUTENbHY CTOPOHY. MoNyyeHHOE MCKaXeHHOoe HanpsXXeHue 3aTeM MOAYNMPYeTCAa CUHYycOoMAasibHbIM Ha-
npsHxeHnem ¢ vyactoToli 8,8 'y n c amnaANTYAON cornacHo Tabnuue 8. Habnwpaemoe Pjnst max 4O/MKHO ObITb
paBHO 1,00 c gonyckom =8 %.

Ta6nunua 7 — TexHuueckoe 3afaHue Ha NPOBeAeHWe WCMbITAHWIA AN UCKAXEHHOTO HanpshKeHWs ¢ MHOTOKPAaTHbIMM
nepecevyeHns MU Hyns — goiMkepmeTpbl knacca F1

rapMoHMYEecKnii Nnopsaaok
v

3 5 7 9 un 13 17 19 23 25 29 31

U,- %oru 5 6 5 15 3,5 3,0 2,0 1,76 141 1,27 1,06 0,97

Ta6nunuya 8— MnybuHa mogynsaumm 8,8 'y ANA UCNbITAHUS UCKAKEHHOTO HanpshkeHns — qoimkepMeTpbl knacca F1

Namna 230 B Namvna 120 B
CucremHas yacrtota, Iy V13meHeHne Hanpskerus U, B CucremHas yactota, I, Vi3meHeHne HanpsxkeHus U, B
50 0,250 50 0,321
60 0,250 60 0,321

6.6 McnblTaHMS Ha WWPUHY NOOCHLI YAacTOT C UCMOSIb30BaHNEM OAHOMOJIOCHO MoAynsumn
rapMoHNKaMM M UHTEeprapMoHMUKaMu

Ana atoro ucnblTaHna HanpskeHue anektponutaHua U (230 B /120 B) npu yacTtoTe cetu (50 Iy /60 Iy)
MOAYIUPYIOT CYMMOI iBYX rapMOHUYECKUX HanpsXeHWin ¢ yactoTamu, pasnuyarwwmmuca Ha 10 'y, no tabnu-
ue 9. [iBa MOAYNUPYOLWNX HANPSXKEHUSA AO/MKHbI UMEeTb paBHble OTHOCUTenbHble amnantyasl (UJU).

YactoTbl moaynsuum fv n me nape yactoT (fv, m= fv - 10 I'y) yBennyusawT, 4TO6Gbl YCTAHOBUTb MaKCu-
MasibHYI LWUPUHY MOMOCLI YacToT dpinkepmeTpa. Camasa Bbicokas yactoTa fv, max, gna kotopoi Pinstmax =
= 1,00 c gonyckom *8 %, aABnAeTCA BXOAHON LWIMPUHON Monockl nponyckaHua dnukepmetpa. fvmax AoxHO
6bITb paBHO, No kpaliHelt mepe, 450 ly. YacToTbl map HanpsXeHuik MoryT 6biTb yBenuyeHbl ¢ warom 50 Iy
(60 'y gna 60 'y cucteM) AN 3TOr0O UCMbLITAHUA, HAYMHAIOLWEroCcs C MUHUMA IbHbIX YacTOT, YyKa3aHHbIX B Ta-
6nnue 9.
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Tabnuuya 9— TexHuyeckoe 3afaHne Ha NpoBeAEeHME UCMbITaHWI O/1s1 TapMOHMK C 6GOKOBOW Nosocoi Yactot — dm-
KkepmeTpbl Knacca F1

Namna 230 B Namvna 120 B
CuctemHas yacrtota, Iy (W . ry (LWyO), % CuctemHasn yacrtota, Iy (W . ry (UJU), %
50 140/150 3,611 60 170/180 4,126
60 170/180 3,611 50 140/150 4,126

6.7 Ckaudkm pasbl — dpiMkepmeTpbl knacca F1

®nnkepmeTp JO/MKEH 6GbITb NUCAbITAH C NOC/EeA0BaTENbHOCTLIO CKAYKoB hasbl.

Kaxablli ckavyok dpasbl OKEH MPOUCXOANTb MPU NOMOXUTEIbHOM NepeceyvyeHun Hyna vepes 1,3, 5, 7 u
9 MuH (x10 c) nocne Havyana AeCATUMUHYTHOroO nepuoga HabnwaeHus.

McnbiTaHne fO/KHO ObITb NOBTOPEHO Npu ckaykax dasbl A3 = 30°, ap = muHyc 30°, gp = 45° n ap =
= MUHYyC 45°.

MonyyeHHoe no pesynbTaTtam nepuoga HabnwaeHna 3HavyeHne Pst LO/KHO 6bITb B COOTBETCTBUM C Tab-
nvuein 10 npu gonycke 5 % unu £0,05, B 3aBMCMMOCTU OT TOro, 4TO GoNbLie.

Bpemsa nepexofa AN KaxAoro ckayka dasbl 4O/DKHO 6bITb MeHee yem 0,5 mc.

Tab6nuuya 10— TexHuyeckoe 3afaHve Ha NpoBefeHVne UcMbiTaHuii ANa ckaykoB hasbl — hnkepmeTpbl knacca Fl

Yron ckayka Cucrema: namna Cucrema: namna 120 B, Cucrema: namna 120 B, Cucrema: namna 230 B,
dhasbl, ap 230 B, 50 'y, P« 60 'y, Pst 50 'y, Pst 60 Iy, P&
+30° 0,913 0,587 0,706 0,760
+45° 1,060 0,681 0,819 0,882

6.8 TlMpAMOYrosibHble N3MEHEHUA HaNpsXeHUsa ¢ 20-NPOUEHTHbIM padoyum LUKIOM

HanpsxeHne U aBnseTtca NpAMOYrosibHO MOAY/AUPYEMbIM, C 4acToToih 28 Iy v paboumm LUKIOM
12/60 (20 %). 3710 O3Ha4aeT, 4YTO B MHTepBane BpeMeHu 60 C COBOKYNMHOe BpeMs, Koraa CurHasbHOe Hanpsxe-
HVe HaxoAuUTCHA Ha O4HOM YpOBHe, paBHO 12 c, a Ha ApYyroM ypoBHe paBHO 48 c.

Bpemsa nepexofa OT OAHOI0 HanpsXeHWUsa K cregylowemMy AOMKHO 6bITb meHee 0,5 mc.

3HauyeHune Pstfo/1xHO 6bITb paBHO 1,00 ¢ OTKNOHEHWEeM =5 %.

Ta6nuua 11 — TexHnyeckoe 3agaHue Ha NPOBEAEHME WCMbITaHW AN M3MEHEHWU NPSMOYro/IbHOTO HAaMNPsHKEHUs C
OTHOLIEHWEM [/IMTENIbHOCTU UMMNY/bCa K Neproy NoBTOPeHUs

Nawvna 230 B Navna 120 B
CunctemMHas yacrtora, Iy V3meHeHve HanpshxeHus, % CuctemHas yacrtora, I Vi3meHeHune HanpsxeHns, %
50 1,418 60 2,126
60 1,480 50 2,017

Ha pucyHke 1 npepgcTaBsieHbl NpsiMOyrosibHble Kone6aHus HanpsxeHus AU/U = 35 % B kauyecTBe npwu-
Mepa, T. K. moaynaummn ot 1 % go 2 % 6bian 6b1 He BUAHbLI. Ha ocu BpemeHun BbigeneHol 400 mc, B TOM yucne

200 MC npucyTCcTBUA MOAYIALUN.
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"est

118 11,9 12,0 121 12,2
tc

PucyHok 1 — WcnbiTaTtenbHoe HanpshkeHne, MoAy/IMpOBaHHOE NPAMOYTrOfibHbIM CUTHA/IOM YacToTol 28 Iy,
¢ 20-MpPOUEHTHLIM PaboymMM LMKIOM

6.9 VcnbiTaHue c/-napameTpa, dc, dmax, n d(t) > 3,3 %

N3MeHeHNsa HanpsaXeHusa Npu UCNbITAHUAX U 3HAYEHUS COOTBETCTBYOLWMUX d-napamMeTpoB AOJ/KHbI ObITb
TakuMmu, Kak npegcrtasseHo B Tabnuuyax 12 un 13. Kaxgoe mameHeHue Hanps>xeHus (nepexopn) AO/KHO ObiTb
BbIMOJIHEHO MPW NMEPECEeYEHNUN HYNA Hanps)XeHMeM OCHOBHOW yacToTbl. MiamMepuTenb d fo/kKeH nokasaTb 3Ha-
YeHnUst mapameTpoB, Kak onpegeneHo B Ta6nuuax 12— 13, ¢ gonyckom =5 %. BpemeHHoi uHTepBan td* >
> 3,3 % usmepseTca NyTem OTAENbHbIX NpuUpaLw,eHnii 4AnuTenbHocTeio 10 MC 1 NO3TOMY AOJ/IKEH ObliTb B TOY-

HOCTU TakuMm, KaK onpepgesieHo B Ta6m/|u,ax, TaK KakK BCE€ USMEHEeHNA HanpAaXeHnda npoun3BogAaTcAa npu nepece-
YeHNAX Hyna HanpaxeHunewm OCHOBHOW 4acToThl.

Tab6nuya 12— TexHuyeckoe 3afaHne Ha NpoBefeHNe UCMbITaHnii Ana napameTpos dc, dmax, >3,3%

KoHew,
tfe=2,00 %
(max ot 1,00 1 2,00 %)

f(d(»3.3%)=500 Mc

tfmax=4,00 %
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Mpu ucnbiTaHnu Ans onpegeneHus napameTtpa d B cooTBeTCTBMU C Tabnuuein 12 HanpsxeHne U LONXKHO U3-
MEHSITbCS, Kak MokasaHo Ha pucyHke B Tabnuue 12. ina siCHOCTM BepTUKasibHasi ocb nokasaHa kak d(t), uTo
No3BOJIAET BblpaxaTb U3MEHEHUA HanpsXxeHnsa B npoueHTax Un. Bce nameHeHns Hanps>XeHus LOJSIXKHbl ObiTb
npoBefeHbl NPU NepecevyeHnn Hyns OCHOBHON coCTaBnsAlolW el HaNpsXeHUsa anekTponutanusa. Nepsoe nsme-
HeHne npoBoAAT ¢ warom 2 %, T. e. oT Ungo (Un- 2 %), n aTOoT ypoBeHb coxpaHsaeTca go 1,5 c. Takum ob6pa-
30M, nepBoe 3HauyeHue dc 6ygeT paBHO 2,00 %. Uepes 1,5 c ocywecTBAAT nepexon HanpshxeHus Ha -0,4 %
ANuTenbHoCTblo 10 MC (M3MEeHeHWe HanpsXeHus B MOJIOXKMTENbHOM HanpaB/ieHUW), 3a KOTOpPbIM cnepyet
nepexon HanpshxeHus Hmwke 3,3 % gnutenbHocTbio 500 mc. MepBblii War B 3TOM Nepexoae AANTENIbHOCTbIO
500 mc npegctaBnsieT co6oit nameHeHne Ha 4,00 % OTHOCMTENbHO Mpegblayw,ero cTabubHOTO COCTOSHUA
(dcj). Heob6xoa4uMoO OTMETUTb, YTO ITOT NMepexos TakxKe 3KBUBA/IEHTEH U3MeHeHW Ha 4,4 % No OTHOLWEHUIo
K mocfefHemMy ypOBHI, UMeEBLIEMY MeCTO HemnocpeACcTBEHHO nepep nepexofom. CnepgosartesibHO, cltax co-
cTaBnseT 4 %, X0Ts NOMHbIN Nnepexos B Hayane nepuoga 500 mc paseH 4,4 %.

Yepes 10 mc nocne Havasia NoJsIHOro nepexopa, pasHoro 4,4 %, npoBoaAat nepexon Ha 0,4 %, kak no-
Ka3aHo Ha pPUCYHKe, NOC/Me Yero HanpsXXeHne noagepxusalT Ha ypoBHe 3,6 % HUXe nNpeablAyLW,Eero yctonum-
BOro COCTOAHNA Ha 490 mc. 3aTeM HanpsXeHue U3MEHAIT Ha 2,6 %, T. €. OHO NepexoauT K ypoBHIO Ha 1,00 %
HMXe npeablaylLero yctTaHoBMBLWErocs cocTtosiHuA. CnepgoBaTesibHO, BTOpoe cocTosHue cfc (dci+l) paBHo 1 %
OTHOCUTENIbHO NpeAblAylL,ero ycToiynBoro coctoaHua. Hanbonbwee M3MEHeEHMe MO OTHOLWEHWUIO K MepBOMY
YyCTaHOBUBLIEMYCS COCTOAHMUIO (2 %) AO/IKHO 6biTb 3a) UKCUPOBAHO.

[laHHOe ucnbiTaHMe NpoBepsieT KOPPeKTHOEe (PYHKLUOHUPOBAHUE pa3/INUdHbIX U3MepeHuii napameTtpa d,
a Takxe N6y NPUMEHNMYIO NOTUKY NPOrpamMMHOro obecnevyeHus.

Ta6nuua 13 — TexHuyeckoe 3afaHue Ha NpoBefeHue UCMbITaHWi Ans napameTpos dc, dmax, >3,3%

Ona BToporo ucneiTaHua napametpa d HanpsixeHne U JOMKHO U3MEHATLCS, Kak NoOKas3aHO Ha PUCYHKe
Tabnuubl 13. inA ynpoweHns pucyHka BepTuKanbHas ocb noka3aHa kak d(f), 4To mo3BonsieT BbipaxaTb W3-
MEHeHMs HanpsxeHusa B npoueHTax Un. Bce M3MeHeHUs HanpsaxXeHus AOJ/DKHbl ObiTb BbINOSIHEHbI NpU nepe-
CeyeHun Hyns OCHOBHOW COCTaBNAKOLWEN HANPAXEHNS 3/1EKTPONUTAHMNS.

MepBoe uaMeHeHue BbINOAHAKT warom 50 %, koTopbli ansetca warom ot Ungo (Un- 5 %), n atoTt
ypoBeHb nogaepxunsatnT 300 mc. 3aTemM ypoBeHb U3MEHAT Ha -2,0 % npu gnutenbHocT 100 mc, nocne yero
BHOBb B TeyeHue 300 McC cnefyeT HanpsxeHue, ypoBeHb KoToporo Ha 5,0 % Huxe npeabiayuiero yctaHoBuB-
werocsa cocTosAHMA. ocne 3Toro HanpsAXeHue U3MeHAT 40 3HavyeHna 1,0 % Huxe npeablgywero ycTonuneo-
r0 yCTAHOBMWBLUETOCH YPOBHSA.

OcCHOBHaAa uUeslb 3TOI0 UCMNbITAHUA COCTOUT B TOM, YTOObI NPOBEPUTL KOPPEKTHOE CyMMMUpPOBaHME 3Ha4e-
HWUA, HEOBXOAUMBIX ANA OLEHKMN > 3,3 %, T. e. BpEMEHUN HaXOXAEeHUs HanpsxeHus Huxe yposHA 3,3 % B
TeyeHne COCTOSAHUA M3MEHEHUA HanpsXeHusA. Tak Kak HeT yc/i0BUA yCTOWYMBOrO cocTtosaHua go 700 mc natc
1 c nocne Hayana nepBoro nepexoja, HakonneHue BpemeHu, korga d(t) npesblwaeT ykasaHHbIli npefen B
3,3 %, npofosnxaeTcsa 4O YCTAHOB/IEHUA HOBOTO YC/IOBUA YCTOMYMBOIO COCTOAHUA. Hayano n KoHel cocTofA-
HWA U3MEeHeHUA 0603HAYEHbl Ha pUCyHKe Tabnuubl 13.
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7 TpeboBaHUA K OKpy>atoLLlelh cpee n apyrve TpeboBaHus

7.1 O6wure NONOXEHUSA

MN3roToBUTESNb AO/KEH YCTAHOBUTL HOMUHAMbHbBIE 3KCMYaTaLWOHHbIE PEXUMbI I BO3MOXHble 3HAUYEHUA
OLWMNGKN, BbI3bIBAEMOI N3MEHEHUAMMN:

- TemnepaTypbl,

- BNAXHOCTH,

- HanpsHKeHWUst 3N1eKTPONUTaHUsA Npuéopa v CBA3aHHBIMU C 3TUM MOC/eAYW UMM NoMexamu,

- HanpsXXeHus noMex 06LIero pexuma Mexay 3asemsieHneM npuéopa, ero BXOAHbIX CXEM W BCMOMOra-
TENbHOTO HaNPSXEeHUs 3/1eKTPONUTaHuUSA,

- paspsi4oB CTATMYECKOTO 3/IEKTPUYECTBa,

- N3NlyyaeMblX 3M1EKTPOMATHUTHbIX NOJe.

MpumeuvyaHne — Mpu npumeHeHun IEC 61010-1 gns ycTaHOBNeHUs TpeboBaHuii 6€30MacHOCTU U M30AUUn
cnefyet NPUHATL BO BHUMAaHWeE, YTO BXOAHbIE Lenu (HanpsheHue, a Takke 1 TOK) MOryT 6bITb HENOCPeACTBEHHO CBA3aHbI
C HanpsHKeHMsIMU 3/1eKTPONUTaHNa OT CeTU.

7.2 VicnblTaHUa U301AUUN, KTMMATUYECKNE UCNbITaHNA, UCTMbITAHUA Ha 3/1EKTPOMAarHUTHYHO
COBMECTUMOCTb U Apyrmne ncnblTaHNA

TpeboBaHua TexHWkn 6esonacHocTn onpegeneHol B IEC 61010-1.

TpeboBaHUS K 31€KTPOMArHMTHON COBMECTUMOCTU onpeaeneHbl B IEC 61326-1.

WcnbiTaHna Ha cooTBeTCcTBME TpebOoBaHWAM COCTOSSHUA OKpyxakwweih cpefbl NPOBOAATCHA COracHoO
IEC 60068.
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ISON - €L/ - BLIWeL eXULMLO auHesodULsToN
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PucyHok 3.b — CoBoOKynHass dyHKLUUA BEPOATHOCTU

PucyHok 3 — OCHOBHbIE NOJIOXEHUA MeTofa CTAaTUCTUUYECKOro aHan3a «Bpems — ypoBeHb hankepa» (gna Pst = 2,000)
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MpunoxeHve A
(o6si3aTeNbHOE)

Cnocobbl ynyylweHus TOYHOCTU OUEHKU dhinkepa

Al O6uwme NonoxeHus

CyLLecTBYIOT pas/inyHble cnocobbl 4OCTUXKEHUS TOUHON OLEHKN h/IMKepa Mpu LUMPOKOM AuManasoHe YCoBuii.

HekoTopble M3 3TUX CNOCOGOB MpMBEAEHbI HUXe. 1060 U3 HUX MOXET UCMOo/b30BaTbCA MO OTAE/NLHOCTM WAW B
KOM6UHALMW C APYTMMK NPK YCIOBUM, UYTO yKasaHHash TOUHOCTb +5 % MOXET 6biTb NpUMeHMMa B TpEGYEMOM AuanasoHe
TNy6VHLI MOAYNALMKA BXOAHOMO HaNpshKeHus.

B 60/IbLUIMHCTBE C/ly4yaeB 3HaUYeHWsl ypoBHeit chnvkepa Pk, Tpebyemble Ansi Bbluncienus PsV He 6yayT COOTBETCTBO-
BaTb onpeaesieHHOMY KNaccy U A0/MKHbI 6biTb NOMyYEeHbl MyTEM WHTEPMOAAUMM (MK IKCTPANONALMN) NPUMEHUTENBHO K
MMEILLMMCS 3HAYEHNsIM.

A.2 JlnHeliHaa nHTepnonAauus

JInHeliHaa MHTepnonAuusa pacnonaraeTcs Tak, YTobbl MOsHbIA MacwTab Fs knaccudgukatopa 6bin pasgeneH Ha N
paBHbIX AWCKPETHbIX LAroB U UHTepBasn 3HavyeHuli, COOTBETCTBYIOLWNI OTAebHOMY Knaccy, cocTaBnsn 6bl FYN. Myctb N
6yaeT HOMEPOM Kacca, KOTOPOMY COOTBETCTBYET YpoBeHb thivkepa Pk. Knacc n BkAYaeT YpOBHU Bbixoga hinkepmeT-
pa mexay (n-\)FSN, k koTopomy fob6aBnsieTcsi yn_1nNpoLeHTOB BPEMEHU UHTEPBASIOB HAGMOAEHWIA, 1 3HaYeHnem nFSN,
K KOTOpOMy Ao6aBnsieTcs YN NpoLeHToB BpeMeHn. [ocpeAcTBOM NMHENHON MHTepnonauum yposeHb thnnkepa Pk, cOOT-
BETCTBYIOLUI/ NPOLEHTY BPEMEHU YK, paBeH

F(n- YK-Yn n
N[ Ynr-Yn) (A1)

A.3 HenuHelHasa nHTepnonsiums

Korpa nuHeliHaa nHTepnonauns He AaeT A0CTaTOYHYH TOYHOCTb, AO/DKHA UCMO/b30BaTbCA Hes/IMHEHas UHTepno-
nauus. MNpy 3TOM pekoMeHAyeTcs NPUMEHATb KBagpaTuuHyo hopmyny Ans ypoBHeli dhvkepa, COOTBETCTBYIOLWUX TPEM
nocnefoBaTefibHbIM K/laccam Ha COBOKYNHOW (yHKUMM BeposaTHOCTU (CPB).

YpoBeHb CPB nosyyaetcs M3 COOTHOLLEHNA

n-1+ (A.2)

roe FS/N — wvpuHa knacca;
H1=3/2 ¥+ 1~ 2 ¥n+ 1/2 ¥r+v
H2~ 1/2¥Yn-1 ~Yn* 1/2y,+1;
H3=H M «2 -n):
YN — OTHOCUTENbHaA BEPOATHOCTb, COOTBETCTBYIOLLAA Kiaccy M, U Tak ganee (cMm. A.2).
A.4 TlceBOoOHYEBOE NepeceveHne

MOXeT cnyunTbCcs Tak, YTO OLHO UM HECKO/bKO 3HayYeHWin ypoBHell dhnkepa Pk 6yayT HaxoauTbCs B UHTepBsane,
npuHag/iexaiiem nepsomy Knaccy.

OnbIT NoKasblBaeT, YTO MHTEPNONAUNSA MeXAy HY/leM U BEepxXHel KOHEeYHOW TOYKON MepBoro knacca npuBoguT K
OWMBOYHbIM pesysibTaTaM, Npy 3TOM NoApPasyMeBaeTCs, YTO Hy/1eBOl YpOBEHb ByAeT NpeBbieH ¢ BEPOATHOCTLIO 100 %.
Ha npakTtuke kpvBas TUNOBOIN MHTErpasibHON PYHKLMN BEPOSATHOCTN MOXET rnepecekarb OCb BEPOSATHOCTEW B TOUKE 3HAYU-
TeNbHO HKe oTMeTkn 100 %, 3aTemM NpOXOoAWTb BEPTUKA/IbHO BBEPX MO OCU. CNOCO6 YMEHbLUMTL OLWMOKM B 3TON 061acTu
COCTOUT B TOM, YTOGbl 3KCTPANO/IMPOBATb KPUBYIKD UHTErpasibHyl0 (YHKUMI0 A0 MEepeceyvyeHuss ¢ OCblo Yy AN MNonyyeHus
nceBAOHYNEBON TOukM nepecedveHuns y0. MNoaxoasawmnin anroputm 4naa onpefeneHns y0 cocTouT B ceayowem

y0 = (3yl- 3y2 +y3). (A.3)

A.5 HenuHeiiHasa knaccudovkauusi

CTaTucThyeckuii aHann3 MoxeT 6biTb 60/iee 3hPEKTUBHLIM M TOUHLIM, €C/IN K1AacChl UMEIOT U3MEHAEMYIO LUNPUHY
MHTEpBasoB.

Hanpumep, MOXeT 6biTb UCNOMb30BaHa NorapudMmueckas Knaccudukaumsl, 1 a3To 06bIYHO NO3BONSET MUCMNO/b30-
BaTb /IMHENHYI0 VHTEPNONAUMIO U n3bexaTb OnpefeseHnst NceBAOHYEBLIX TOUEK nepeceveHus. Mpu 3Tom o6paboTka
MOJSIHOTO AManasoHa BXOAHbIX HAMPsHKeHW MOXeT OCYLLEeCTBASATLCS 6e3 NepeknioUYeHnst NpeaenoB U3MepeHuil.
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MpunoxeHve B
(cnpaBo4Hoe)

3HauveHune O1/17 n Yncno U3MeHeHun HanpsXxeHus, npumepsb! dc, d(t), dmax

B.1 O6wue 3amevaHms

dopmyna u pucyHok B.1, npuBefeHHble HUXE, UNMCTpUpYT 3HadeHne AU/U 1 uncna M3MeHeHWin HanpshkeHus
B HacTosileM cTaHgapTte. VcnbiTaHns gnsa onpegeneHns paboumx xapakTepucTuk npegnonarawT Hannume asoBoro co-
OTHOLUEHNSA MeXAy OCHOBHOI 4acToTOl U PYHKUMEH MOoAynauuun, Kak nokasaHo HWKe — CUHycoupganbHOl dyHKUUER.
N3meHeHre yka3aHHOTro ha30BOro COOTHOLLIEHNS MOXET NPMBECTM K pa3/InyHbIM 3HaYeHuAM Pinst n Pst ans vcnbiTanuii ¢
NPSAMOYTONbHON Moy naune.

PaccmoTpum dyHkumio u(t), MoaynnpoBaHHy0 No amnauTyde, W npouecc konebaHus HanpshkeHus U(t). Mpouecc
konebaHna Hanpsbxenus U(t) siBnsieTcs doyHKuMell BpemeHu, o6pa3oBaHHOl cpefHekBaApaTUYECKMMU 3HAYEHUSAMU Ha-
NPsKEHNs, KOTOpblE ABNSTCA pe3ynbTaTom U(t). IsMeHeHUs yHKUMM BpeMeH An/ NPUHMMAtOT PaBHbIMU U3MEHEHUSIM
OTHOLLEHNA cpefHeKBagpaTuyecknx aHadeHuii AU/U.

B kayecTBe npumepa npusegeHa dopmyna 415 CUHYCOMAabHOro HanpshkeHusa yactoToi 50 My co cpefHuM 3Have-
Huem 1,0 C OTHOCUTE/TbHLIM U3MEHEHMEM HanpshkeHust An/v, paBHbIM 40 % Npyu NPSMOYTofibHOM aMnAUTYAHOV MOZYNAUMM
yacTtoToli 8,8 ', KOTOpass MOXeT ObITb 3anMcaHa cregyowmnm o0b6pasom:

N (f) = 1esin (21 +50 «f) +| | +-AA-Asignum [sin (271+8,8 £)]j.

CooTBeTcTBYylOWan opMa konebaHuin npefcrtaBneHa Ha pucyHke B.1. MI3ameHeHusa cpefHekBagpatnyeckux (ag-
hekTUBHbIX) 3HauYeHuini AU/U paBHbl 40 %, T. €. COOTBETCTBYIOT U3MeHeHUssM AW/ moaenvpyioueii yHKUUM BpeMeHN.
MpAMOYrosibHblE U3MEHEHUS HAMNPSHKEHUs UMeT YacToTy 8,8 u. Kaxablii nonHbii nepuog mogenuvpytowei yHKunm
co3gaerT ABa OTAe/bHbIX KonebaHns HanpsXXeHUs — OAMH C YBENIMYEHHbIM 3HA4YEHUEM, OAUH C YMEHbLUEHHbIM 3HAYEeHUEM.
[Ba usaMeHeHUs B KaXX4oM nepuoge mogenvpyrouein qoyHkumum ¢ yactotoin 8,8 'y gatoT 17,6 M3MEHEHUIA B CEKyHAY.

PucyHok B.1 — lpamoyronbHoe nsmeHeHne HanpsixeHuss AU/U =40 %, 8,8 'u,17,6 n3MeHeHwuii/B cekyHay

B.2 MonpaBouHble KO3 PMLUMEHTbI 4151 HANPSHXKEHWIA, OT/IMYHBIX OT 120 B/230 B, 50 N'y/60 Iy,

B Tabnuue B.1 nokasaHbl nonpaBo4yHble KO3MMUUNEHTLI, KOTOpPbIE NMPUMEHAT NpU KOMOMHaUMSAX HanpsxeHue/
yacToTa, OT/INYALMXCA OT yKasaHHbIX B Tabnuuax 1 u 2.
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®iMKepMeTp ycTaHaBMBaeTCca B pabounii pexum Ans HanpskeHUst 1 4acToThl, yKasaHHbIX B Tabnuue B.2 B rpade
«CnpaBoyHas Tabnuua». MaMepeHHble 3HaueHns Pt 1 PSt yMHOXaIOT Ha yKa3aHHbIii NonpaBouHblii KO3(MULMEHT. Mony-
UeHHble 3HaueHus nkepa, Kak NpaBu/o, HaxoasTca B npefenax 3 % OT 3HauyeHuii divkepa, KoTopble GblIn 6bl NOJY-
ueHbl Npy MoAMMUKALMM NepeaaToUHol (YHKUMK JSlannaca NPUMEHUTEbLHO K TOUHOM MOAENM NamMnbl, NPUMEHSIEMON Npu

KOMOGMHaLMM HanpshkeHne/dacToTa, yKkasaHHOW B NepBoi rpade.

OTK/IOHEHUS1 Pe3yNbTUPYIOLLMX 3HAYEHUI harkepa, TakuM 06pa3oM, XOPOLLO BMWCLIBAKTCA B npegenax gonycka
+5 %, YCTAHOB/IEHHOTO B HACTOALWEM CTaHapTe Npu usmepeHun cnavkepa. CrnefoBaTeslbHO, HEMPAKTUYHO WM3MEHSITb
YCTaHOB/EHHbIE Bbille TPe6GOBaHUS K UCTMbITAHUAM Npubopa Ans yyeta MHOMMX KOMGUHALMIA HanpsbkeHue/yacToTta, T. K.
3TO NpuBeAeT K yBe/IMUYEeHNo CTOMMOCTY cepTudmkaLmm npuéopa 6e3 o6ecrneveHnst CyLeCTBEHHbIX NPEUMYLLECTB.

Tab6nuya B.1 — lMonpaBo4Hbllii KO3PULUMEHT ANSA [PYTUX KOMOMHALMIA HaNPSHXEHNUS/4acToThbl

HanpsbkeHue n yactota MonpaBoyHbIli KO3ghcprLMEHT
220 B, 50 Iy, 0,97
220 B, 60 Iy 0,97
100 B, 50 Iy 0,90
100 B, 60 Iy, 0,90

CnpaBouyHasn Tabnmua

230 B, 50 'y

230 B, 60 Iy

120 B, 50 Iy

120 B, 60 'y

HyXHO oTMeTuTb, 4TO BCE d—napameprl ABNAKTCA OTHOCUTE/IbHLbIMU BE/IMYNHAMU, T. €. HE3aBUCUMbIMW OT HanpA-
XeHUsa unu vactoTel. CnepoBaTesibHO, BCe Tpe6OBaHVIH, KOTOpPblEe YCTAaHOB/1EHbI B HacToAlWeM CTaHaapTe, NPUMEHAKTCA

KO BCEM Hanps>XeHunAam mn yactoTam.

KoHeL,

PucyHok B.2a — lNpumep onpegeneHna napamerpa <«

PucyHok B.2b — lMpumMep onpegeneHns napameTpa «c/» ¢ MHOXECTBEHHbIMW YC/I0BUAMMW YCTONYMBOIO COCTOSAHNS
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Ha ykasaHHbIX Bbllle pucyHkax B.2a v B.2b nokasaHbl HEKOTOPbIE 06bIYHO HA6/OAAEMbIE KONE6aHUA HANPSHKEHNs
1 d-napameTpsbl, ykaszaHHble B pasgene 3.
PUCYHKW MO3BONSIOT U3rOTOBUTENSIM (P/IMKEPMETPOB NPaBUILHO CAPOEKTUPOBATL NPUGOP.

PucyHok B.2c — Mpumep onpeaeneHns MHOXeCTBEHHOMO YCTOWYMBOrO COCTOSIHUA W NOC/1e0BaTE/TbHOCTM
u nonapHoctn dmex u dc

PucyHok B.2d — lMpumep onpegeneHnsi nocnefoBaTesibHOCTU 1 NOAsSipHOCTU dmax 1 dC npyu MHOFOKpaTHbIX
YCTaHOBUBLUMXCHA COCTOSHUAX

PucyHok B.2 — lMpumep onpeaeneHunin c/-napameTpa
Ha pucyHkax B.2c n B.2d npuBegeHbl npumMepbl 60/iee CNOXHbIX KonebaHuii HanpsXeHWs W CBA3aHHble C HUMK

NOMSPHOCTN Pa3INyHbIX c/-napameTpoB. C NOMOLLbI0 PUCYHKOB M3rOoTOBUTENN (DSIMKEPMETPOB CMOTYT NPaBUIbHO U3roTaB-
nueartb npubop.
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M3rotoBuTENb:

28

MpunoxeHve C
(cnpaBo4HOE)

MprMepbl NPOTOKO/I0B TUMNOBbIX UCMNbITAHWIA

Mpn6op:



M3rotoButens:

CepuiiHblii HOMep:

IEC 61000-4-15, Tabrmua 1b

FOCT IEC 61000-4-15—2014

Mpn6op:
Bepcus MukponporpaMMHOro obecnevyeHus:

IEC 61000-4-15, Tabmmua 2b

230 B/60 Iy, (CUHYCOWAATbHBIN) (MPSMOYTOMbHbiiA) IEC 61000-4-15, Tabnmua 5 (MpsIMOYrosibHbIit)
f ry (AUIV), % P inst.mex (AUIV), % P inst.mex MUH-1 {AUIV), % P
0,5 2,325 0,510 1 2,719
15 1,067 H.M. 2 2,194
3,5 H.M. 0,342 7 1,450
8,8 0,250 0,196 39 0,895
18,0 H.M. 0,457 110 0,723
20,0 0,703 H.M. 1620 0,409
22,0 H.M. 0,611 4800 3,263
25,0 H.M. 0,768 MpoMbIWNeHHbIe UCMbITaHUSA

33 1/3 H.M. 1,258 < S
37,0 1.758 0,975 VcnbiTaHna Ha U3MEHEHUs 4acToThl,
Tabnuuya 6a
40 00 2,963 2,327 Pinst. max
H.N. — HE MPUMEHMUMO. McnbiTaHe Ha NCKaXEHHOCTb

HanpsxxeHusa,Tabnuua 8a

a He TpebyeTcsa gna npubopos knacca F2, npefHasHavyeHHbIX o1s
MCMoNb30BaHNA Npu n3mepeHnsax cornacHo IEC 61000-3-3, Pinst.rmx

IEC 61000-3-11.

PesynbTar:

LnprHa nonockl BBOAA, Tabnmua 9a

N.mex

Mpu6op yaoBneTBOpsieT NPUMEHNMbIM TPE6OBaHUSIM TOYHOCTU COFMIaCHO

pasgenam 5 1 6 HacTosAwero craHgapra.

Jarta:

Mognuce:

VcnbiTaHme Ha ckayky hasbl, Tabnunua 10a

AP Ast.ref Pst
+30° 0,710...0,810
+45° 0,832...0,932

WcnbiTaHne pa6ouero umkna, Taénuua 11

Pst
Tabnuua 12
dc, dmax, d(t) ucnbl-
TaHus
Tabnuya 13
dc, dmax, d(t) ucnbl-
TaHus

Tpebyemble 3HaueHus: Pjnstmax = 1>000 + 8 %; Pst = 1,000 + 5 %; dc; d(ty, dmax cornacHo Ta6nuuam 12— 13.
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M3rotoBuTeNb: Mpwnbop:
CepwiiHblli HOMep: Bepcusa MukponporpammHoOro obecneveHus:

IEC 61000-4-15, Tabrmua 1b IEC 61000-4-15, Tabnumua 2b

120 B/50 'y (CUHYCOWAATbHBIN) (MPSAMOYTOMbHBIiA) IEC 61000-4-15, Tabmua 5 (MpsSIMOYrosbHbIi)
£ My {AU/U), % P stmax (AUIV), % P stmax TMUH" 1 {AUIU), % Pt
0,5 2,453 0,597 1 3,178
15 1,126 H.M. 2 2,561
3,5 H.N. 0,408 7 1,694
8,8 0,321 0,252 39 1,045
18,0 H.M. 0,611 110 0,844
20,0 0,978 H.M. 1620 0,545
21,5 H.M. 0,820 4000 3,426
25,0 1,476 1,087 MpoMbILWNEHHbIE NCMbITAHMSA
28,0 H.M. 1,303 < <
30,5 H.M. 1,144 VcnbiTaHna Ha U3SMEHEHUS YacTOThlI,

Tabnuua 6a
33 13 3,111 2,443 Pinst.max
H.N. — HEe NPVMMEHMMO. VcnbiTaHne Ha UCKaXeHHOCTb

HanpshkeHus, Tabnuua 8a
a He TpebyeTtca ana npubopos knacca F2, npegHasHayeHHbIX 4ns

MCMoNb30BaHMA Npu n3MmepeHusax cornacHo IEC 61000-3-3, Pinstmax
IEC 61000-3-11. LWnpnHa nonockl BBOAA, Tabnuuya 9a
PesynbTart: Av.max

MpUGOp YAOBNETBOPAET NPUMEHMMbIM TPEGOBaHMAM TOUHOCTHM coracko  /ICMbITHNE Ha ckadku (hasbl, Tabnmua 10a

pasgenam 5 n 6 HacTosAwero craHgapTa. AP retret Pt
Oata: +30° 0,656...0,756
Moanuce: +45° 0,769...0,869
WcnbiTaHne paboyero uukna, tabnuua 11
Pt
Tabnuua 12
dc, dmax, d(t) ucnebi-
TaHus
Tabnuua 13
dc, dmax, d(t) ncnbl-
TaHuA

TpebyeMmble 3HaueHus: P)N5{Tax = 1,000 + 8 %; Pst = 1,000 + 5 %; dc; d(t)] c/rax cornacHo Tabnuuam 12—13.

30



[OCT IEC 61000-4-15—2014

MpunoxeHve A
(cnpaBo4HOE)

CBefeHNsi 0 COOTBETCTBUU CCbIJIOYHbIX MEXAYHapPOAHbIX CTaHA4ApPTOB
MEeXrocyapCTBEHHbIM CcTaHAapTam

Ta6nuuya [A1L

OB603HAYEHNE CCbIIOUHOTO CreneHb O603HaYeHNe 1 HaMMEHOBaHNE COOTBETCTBYIOLLIETO
MEX/IyHapoAHOro cTaHaapTa COOTBETCTBYS MEXTOCYJapCTBEHHOIO CTaHaapTa

*

IEC 60068 (all parts) —

IEC 61000-3-3:2013 HoT FOCT IEC 61000-3-3—2015 «3neKkTpoMarHuTHas COBMECTU-
MocTb (SMC). YacTb 3-3. Hopmbl. OrpaHnyeHne M3MEHEHWI Ha-
NpPsXeHUs, konebaHnii HanpshkeHns u pivkepa B 06LLECTBEHHbIX
HW3KOBOJIbTHLIX CUCTEMAax 3JIeKTpocHabxeHusa Ana obopyno-
BaHWs C HOMMWHa/NbHbIM TOKOM He 6osiee 16 A (B ogHoIn (hase),
NOAKMNI0YAEMOro K CeTu 3N1eKTponuTaHns 6e3 0co6biX YCN0BUA»

IEC 61000-3-11:2000 —

IEC 61010-1:2010 HOT FOCT IEC 61010-1—2014 «be30onacHOCTb 3/IEKTPUYECKUX KOHT-
PO/IbHO-U3MEpPUTENbHBLIX NPMOBOPOB U NabopaTopHoro obopyaosa-
Hus. Yactb 1. Obwme TpeboBaHus»

IEC 61326-1:2012 — * 2

* COOTBETCTBYIOLUI MEXTOCYAapCTBEHHbIV CTaHAapPT OTCYTCTBYET. [l0 ero NPUHSTUS PEKOMEHAYETCS NCMOb30BaTh
nepeBo/, Ha PYCCKWiA A3bIK AaHHOT0 MeX/yHapoaHoro cTaHgapTa.

MpumeyvaHne — B HacToswei Tabnuue wCNoONbL30BaHO Ccrejylolee YCN0BHOe 0603HayeHue CcTeneHu
COOTBETCTBMA CTaHAAPTOB:
- KOT — npgeHTnYHble cTaHdapThl.

1) feinctByeTr NOCT IEC 61000-3-11—2022 «32nekTpomardHmtHasa coBmectumoctb (OMC). Yactb 3-11. Hopmbl.
OrpaHuyeHne M3MEHEHW HanpshkeHusi, konebaHuii HanpsxeHns u ukepa B OOLLECTBEHHbIX HW3KOBOJIbTHLIX CUCTe-
Max 3M1eKTpocHabxeHus ansi o6opyaoBaHus ¢ HOMUHa/bHBIM TOKOM He 6onee 75 A npu cobnofeHnn 0cobbiX yCcnoBui
NOAK/IOUYEHUSI».

2) B Poccuiickoli ®epepaummn gelicteyet FOCT P M3K 61326-1—2014 «O6opynoBaHue anekTpuyeckoe ans mime-
peHusl, ynpaBfieHusi 1 nabopaTopHOro nprvMeHeHust. Tpe6oBaHWsA 3/1eKTpOMarHMTHOl coBmecTumocTu. YacTte 1. O6uwime
TpeboBaHuA».
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