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MNpeancnosue

Llenn, ocHoBHBIE NPUHLANGI M OCHOBHOW NOPSAOK NpoBeAeHUA paboT No MeXrocyaapCcTBeHHOMN cTaH-
AapTtusaumu yctaHosneHol B FOCT 1.0—2015 «MexrocynapcTBeHHasa cuctema ctaHgaptusauun. OCHOBHble
nonoxexua» n NOCT 1.2—2015 «MexrocyaapcteeHHasi cuctema cTaHgapTusaumn. CtaHaapTel MEXrocy-
AapcTBeHHbIe, NpaBuna u pekoMeHaaLun No MeXrocyfapcTBeHHON cTaHaapTuaauuu. Mpasuna paspaboTku,
MPUHATUA, OBHOBNEHUSA U OTMEHbI»

CBeneHuA o cTaHgapTe

1 MNOArOTOBNEH 3akpbiTbiM  aKUWOHEpPHbIM  06LLecTBOM  «Hay4HO-UCNbITATeNbHBIA  LIeHTP
«CAMTOIC» 1 TexHuyeckum komMuteToM no ctaHgaptusaumu TK 30 «3OnekTpomarHuTHasi COBMECTUMOCTb
TEeXHUYECKUX CPeCTB» Ha OCHOBE COBCTBEHHOrO NepeBoaa Ha PyCCKUIA A3bIK aHIMOA3bIMHOW Bepcun Mexay-
HapoAHOro cCTaHAapTa, yKasaHHOoro B nyHKTe 5

2 BHECEH ®epeparnbHblM areHTCTBOM M0 TEXHUYECKOMY perynuposaHuto n metponorumn (Pocctan-
AapT)

3 MPUHAT MexrocyaapCTBEeHHBIM COBETOM MO CTaH4apTU3auuKn, METPOnorMM u ceptudukaummn
(npoTokon ot 29 pespans 2016 r. Ne 85-11)

3a npuHaTUe NporonocoBanu:

KpaTKoe HanMeHoOBaHUe CTpaHbl KOLl CTpaHb! Coxpau.teHHoe HauMeHoBaHWe HaUNOHANBLHOrO OpraHa

no MK (UCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTM3auuu

ApMeHuns AM MwuHakoHoMuKn Pecnybnuku Apmenns

Benapycb BY ['occranpapt Pecny6nukmn benapych

KasaxcrtaH KZ loccranpapt Pecny6nukn KasaxcraH

Kupruaus KG KblpreiactaHgapT

Poccus RU Poccranpapt

TampKuKkncTaH TJ TagxukcTangapT

4 Mpukasom ®edepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynnpoBaHunio U MeTponorum ot 20 okTabpsa
2016 1. N2 1465-cT MmexrocyaapcTeeHHbIn cTaHaapT FTOCT IEC 61000-4-27—2016 BBeAeH B AeNCTBUE B Kavec-
TBe HaLMoHanbHoro ctanaapTa Poccuitckon egepaumm ¢ 1 noHst 2017 1.

5 HacTtosawui ctaHgapT naeHTnyeH mexayHapogHomy ctaHgapTy IEC 61000-4-27:2009 «3SnekTtpomar-
HUTHas coBMecTUMOCTb (OMC). HacTb 4-27. MeToAbl UCMbITaHWin U nsMepeHui. cnbiTaHne Ha yCTONYUMBOCTL K
HEeCUMMETPUM HanpskeHUA Anst obopyaoBaHusi ¢ noTpebnseMblM Tokom He Gonee 16 A Ha dasy»
[«Electromagnetic compatibility (EMC) — Part 4-27: Testing and measurement techniques — Unbalance,
immunity test for equipment with input current not exceeding 16 A per phase», IDT].

MexayHapogHbl ctaHgapT IEC 61000-4-27:2009 nogrotosneH MNogkomuteTom 77A «HuskoyacToTHbIE
3M1eKTPOMarHUTHble AABNeHNsi» TexHudeckoro komuteta TK 77 IEC «OnekTpoMarHuTHas COBMeCTUMOCTbY.

Hacrosiwee o6begnHeHHoe nsgaHue ctaHaapta IEC 61000-4-27:2009 skntovaeT B cebsl nepeoe naga-
HuWe, onyb6nukosaHHoe B 2000 r., U nsmeHeHne 1 (2009r.).

Mpu NpUMeHeHUN HacTosALWero cTaHgapTa pekoMeHayeTcs UCNob30BaTh BMECTO CChINTOYHBIX MEXay-
HapodHbIX CTaHOAapTOB COOTBETCTBYIOLUME UM MEXroCyAapCTBEHHble CTaHA4apTbl, CBEOEHUs O KOTOPbIX
npusedeHsbl B A0NOMHUTENbHOM NPUNoXeHn JA
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BBegeHuve

CrangapTbl cepun MOK 61000 ny6nunkytoTcsi OTAENBbHBIMN YacTAMN B COOTBETCTBUMU CO criedytoLei
CTPYKTYpON:

-yactb 1. O6wKe nonoxeHus:

obuee paccMmoTpeHue (BBeaeHUe, oyHOamMeHTarnbHble MPUHLMMBI), onpeaeneHns, TEpMUHONOIS;

-YyacTb 2. OnekTpomarHutHas obcTaHoBKa:

onucaHwne 3neKkTpPoOMarHMTHONM obCcTaHOBKM, KnaccudukaLms 3reKTpoMarHUTHOW 06CTaHOBKN, YPOBHU
3NEeKTPOMarHUTHON COBMECTUMOCTH;

-4acTb 3. HopMmbl:

HOPMbI 3IEKTPOMarHUTHON 3MUCCUN, HOPMbI MOMEXOYCTOMYMBOCTH (B TE€X Criydasix, Korga OHuU He siBMs-
toTCA NpeaMeToM PacCMOTPEHUS TEXHUYECKUMU KoMUTeTaMu, paspabaTbiBalolwuMyM CTanAapTbl Ha Npo-
AyKUU);

-4acTb 4. MeToAbl UCNbITAHWUN U USMEPEHUIA:

MeTOoAbl U3MepPEeHNn, MeToabl NCMbITAHWNA,

-4acTb 5. PykoBoACTBa MO yCTaHOBKE N MOMeXonoAaBneHuio:

PYKOBOACTBA MO YCTAaHOBKE, METOAbI U YCTPONCTBA MOMEXOMNOAaBIeHUS;

-y4yacTb 6. O6wwe cTaHOapThI;

-4yacTb 9. PasHoe.

KaxgasavacTb Aanee nogpasnensieTca Ha HECKOMbKO YacTeit, onybnnkoBaHHbIX OO B kayecTBe Mexay-
HapodHbIX CTaHAapTOB MMM TeXHUYECKUX TPeboBaHWUMA, UM TEXHUYECKMX OTYETOB, HEKOTOPLIE U3 KOTOPbIX
6bInn yxke onybnukoBaHbl kak pasgenbl. OctanbHble 6yayT onybnukoBaHbl C ykasaHMeM HOMepa YacTu,
3a KoTopbIM cnegyeT gedmc, a 3aTeM Homep pasgena (Hanpumep, IEC 61000-6-1).
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M E XTToOGCYOAPG CTHBEUHTHUB # C TAHDOAPT

AnekTpoMarHuTHaa coBmectTumocTtb (SMC)
YacTb 4-27
METOAbI UCMbITAHUA U USMEPEHUN

UcnbiTaHne Ha yCTONYMBOCTb K HECUMMETPUU HanpsbkeHU ans o6opyaoBaHus
¢ notpe6nseMbiM TOKOM He Gonee 16 A Ha dasy

Electromagnetic compatibility (EMC). Part 4-27. Testing and measurement techniques.
Unbalance, immunity test for equipment with input current not exceeding 16 A per phase

Oata BBeaeHnsa — 2017—06—01

1 O6nacTb NPMMeEHEHUA U Uenb

HacTosawmin ctaHgapT NpUMeEHSIeTCs K UCMBITAHUSAM Ha NMOMEXO0YCTONYUBOCTb 3NEKTPUYECKOro U dMeKT-
pPOHHOro 060pyAOBaHNS (annapaToB U CUCTEM) B UX 3MIEKTPOMarHUTHON obcTaHoBKe. PaccMOTpeHbl TOMbKO
KOHOYKTUBHbIE 3MEeKTPOMarHUTHble SIBNEHWs, B TOM YNCNe CBSA3aHHbIe C UCMbITAHUSAMU Ha MOMEXOoYyCTONYU-
BOCTb 000pyA0BaHMSA, MOAK/II0YaeMOro K 06LLeCTBEHHbIM U MPOMBILLIIEHHBIM CETSM.

HacToswmin ctaHgapT MMeeT Lefbio YCTaHOBUTL OBLLYH0 OCHOBY AMsl OLEHKM MOMEXOYCTOMUYMBOCTM
3NEKTPUYECKOro U 3MeKTPOHHOTo 060pyAOBaHMS MPU HECUMMETPUN HANPSKEHWUIA 3NEKTPOMUTAHMUS.

TpeboBaHusa HacTOALLEro cTaHAapTa NPUMEHSIOT AMs 3NeKTPUYECKOro U 3N1eKTPOHHOro 06opyaoBaHus,
noAaknto4aeMoro K TpexdasHbiM 3AeKTPUIECKM ceTaM NepeMeHHoro Toka yactoton 50 unu 60 'y, ¢ HoMmu-
HanbHBIM NOTPebnsieMbiM TOKOM He Bonee 16 A Ha da3sy.

HacToswmin ctaHgapT He pacnpocTpaHseTcs Ha TpexdasHoe 06opyaoBaHne ¢ HelTpanbio, ecnu aTo
obopyaoBaHue yHKUMOHMPYET Kak rpynna ogHodasHbIX HarpysoKk, NOAKMOYEHHbIX Mexay dasHbiMn n
HeWTpanbHbIM NPOBOAAMN.

HacToswmin ctaHgapT He pacnpocTpaHseTcsl Ha JMeKkTpudeckoe W 3MekTpoHHoe obopyaoBaHue,
noakntoyaeMoe K pacnpegenurernbHbIM ceTaM nepeMmeHHoro Toka yactoton 400 Iy,

HacTtoawmn ctaHgapT He BkNtoYaeT B cebsi cbITaHWUI, OTHOCSALLMXCSA K KO3hDULNEHTY HECUMMETPUN
HanpsbKeHW Mo HyneBon NocneaoBaTebHOCTU.

UcnbiTatenbHble YPOBHW MPU UCTIBITAHUSIX Ha MOMEXOYCTONYMBOCTb, HEODXOoOUMbBIE AMsl KOHKPETHOW
3NEeKTPOMarHUTHOM OBCTaHOBKNU, N KpUTEPUUM KavecTBa (PYHKLMOHUPOBaHWS yCTaHaBnuBaloTCA B 0OLLMX
cTaHdapTax, cTaHgapTax Ha NpoAyKUMIo KOHKPETHOro BUAa UK Ha rpynnbl O4HOPOAHON NPOAYKLUKN C yH4EeTOM
NpUMEHNMOCTU. MpK 3TOM UCMbITAHUSA HA YCTONYUBOCTb B COOTBETCTBUM C HACTOALWMM CTaHAapTOM AOMKHbI
6bITb BKNMtOYEHbl B 06lWMe cTaHAapThl, CTaHA4apTbl HA KOHKPETHYH NPOAYKLMI0 WAWM Tpynnbl OAHOPOAHOMN
NpoAyKLMN, ecnin CyLLecTByeT BEepPOSITHOCTb CHUDKEHUS KayecTBa (PYHKUMOHMPOBaHUSI 060pyaoBaHUA Unn
HeBbINONHEHNS PYHKL MU NPU HECUMMETPUN HANPSDKEHUIA 3NEKTPONUTAHNS.

MpoBepka HageXHOCTU 3NeKTPUYECKUX KOMMIOHEHTOB (KOHAEHCaTOPbI, ABUratenMn T. 4.) u AnnTernbHble
BO3aencTBUs (6onee HeCKONBbKNX MUHYT) B HACTOSLLEM CTaHAapTe He paccMaTpUBaloTCs.

2 HopmaTuBHbIE CCbINKH

CnenyroLuMe HOPMaTUBHbIE OKYMEHTBI CoAepXXaT NoJIoXKeHNA, KOTopble NoCpeCTBOM CCbIJTOKB JaHHOM
TEeKCTe COCTaBNAT NONOXKeHNA HacTodllero ctaHaapTa. Onapgatun poBaHHbIX CChlNToK nocneaytowne nonpaskn
M1 nepecMoTpbl noboro n3 atux HOPMAaTUBHbLIX OOKYMEHTOB HE MPUMEeHAIoT. TeM He MeHee CTOpOHaMm
cornalleHunin, OCHOBaHHbIX Ha Tpe6OBaHI/IFIX HacTodwero CtaHaapTa, peKoMeHayeTCA N3y4nTb BOSMOXXHOCTb

WU3paHne opmumnanbHoe
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NpUMeHeHus NocnegHUX U3AaHNn HOPMaTUBHBIX AOKYMEHTOB, YKasaHHbIX HYKe. NS AaTMPOBaHHbIX CCLINOK
NpUMeHSItOT NocneaHee n3gaHne HoOpMaTUBHOC AOKYMEHTa.

IEC 60050-161, International Electrotechnical Vocabulary (IEV)— Chapter 161: Electromagnetic
compatibility

MexayHapoaHbIN 3MekKTpOTEXHUYECKN crioBapb. MNaBsa 161. OnekTpoMarHUTHast COBMECTUMOCTb

IEC 61000-2-4, Electromagnetic compatibility (EMC) — Part 2: Environment — Section 4: Compatibility
levels in industrial plants for low-frequency conducted disturbances

OnekTpomarHuTHas cosMectumocTb (OMC). Yactb 2. OnektpomarHuTHasi obctaHoBka. Pasgen 4.
YPOBHN COBMECTUMOCTU Ha NMPOMbILLNEHHBIX NPEANPUSTUAX 4N HU3KOYACTOTHBIX KOHAYKTUBHBIX MOMEX

3 TepMuHBI M onpeaeneHusi

B HacToslem cTaHAapTe NpUMeHeHbl crnedytollme TepMUHBI C COOTBETCTBYIOLLUMMA OrpeaeneHUsIMU.

3.1 yctonumBocTb (K 3neKTpomMarHUTHoil nomexe) [immunity (to a disturbance)]: CnocobHocTb
yCTpoNncTBa, 060pyA0BaHUSA UM CUCTEMBbI (PYHKLMOHUPOBAaTL 6e3 yXyALueHUsl KauecTBa Npu HanmMuum areKTpo-
MarHuTHO NoMexu.

[IEV 161-01-20]

3.2 HecuMMmeTpuUA HanpsxkeHun (voltage unbalance): Ycnosusi B MHorodasHoi cucteme, Npu KoTo-
pbIX cpegHeksadpaTUdHble 3Ha4yeHus pasHbIX HaNPsPKEHUA AW yribl CABUra Mexay nocrnegoBaTesibHbIMU
hazamu He paBHbl.

[IEV 161-08-09]

3.3 Ko3ppULMEHT HecMMMeTpPUU HanpshkeHMA No obpaTHOW nocnegoBaTeNnbHOCTU K,,, %
[unbalance factor k,, (%)]: OTHolweHne cocTasnsoLen o6paTHON NocneaoBaTENLHOCTU K COCTaBNsoLLen
NPAMON NocreaoBaTelbHOCTU, U3MEPEHHbIX B COOTBETCTBMM C METOAOM CUMMETPUYHBIX COCTaBMAAOWMX Ha
yacToTe ceTh (50 unm 60 Ny)

k,, = 100% (U,/U,),

rae U, — HanpsikeHne obpaTHoON nocrneaoBaTenbHoCTy;
U, — HanpsxeHne npaMon nocnenosaresibHoCTy.

MpwumeyaHne— HanpsxeHns o6parHoM nocnefoBaTenbHOCTU B CETU B OCHOBHOM SIBIISIIOTCS Pe3yrnbraToM
06paTH bIX TOKOB B C€TWU, Bbl3BaHHbIX HECUMMETPUYHBbIMU Harpy3kamMmu.

3.4 HapyweHue dyHKUMOHUpoBaHUa (malfunction): MpekpaweHue cnocobHocTn obopyaoBaHus
BbIMONHATE (PYHKLMN MO HA3HAYEHMWIO MU BBIMOSTHEHNE HEeNpeayCMOTPEHHbIX (OYHKLUWIA.

4 OG6LMe nonoxeHus

HecummeTpusi HanpskeHWA MoXeT BO34eACTBOBaTb Ha TpexdasHoe anekTpuyeckoe n 3neKTpoHHoe
obopyaosaHue. MpunoxeHue A onucbiBaeT UCTOUHWUKN, BO3AESNCTBUS U USMEPEHUE MOMEX 3TOro Buaa.

HecnmmeTpus BbI3bIBAaeTCA Kak M3MEHEHUSIMU aMMIIUTYAbl HAMPSXKEHUS, Tak U U3MEHEHUsIMU caBura
das. Popmyna Ans BeIMUCIEHUS KOIDPULMEHTA HECUMMETPUN HaMNPsSKeHUIA No obpaTHOW nNocneaoBaTerb-
HOCTW, OCHOBaHHas Ha ykasaHHbIX NapameTpax, npusegeHa B npunoxeHuu B.

UcnbiTaHWsA NpoBogsT C Liefblo ccnefoBaThb BUSIHNE HECUMMETPUN B cUCTeMe TpexdasHoro Hanpsxe-
HWA Ha oBopydoBaHMe, BOCNPUMMYMBOE K YKazaHHOMY BUOY MOMEX, KOTOPLIE MOTYT Bbl3bIBaTb:

- Neperpysku no Toky BO BpaLlaloLWUXCa MaLlLUHaX nepemMeHHoro Toka;

- reHepauuio HexapaKkTepHbIX FrapMOHUK B 3NIEKTPOHHBIX CUIOBBIX NpeobpasoBaTensx;

- Npo6nemMbl CUHXPOHM3aLMA UK OWMBKK ynpaBneHus B B6rokax ynpasneHns anekTpoobopyaosaHus
(cM. npunoxeHue A).

5 UcnbitTatenbHble ypOBHU

UcnbiTyemoe obopyaosaHue (MO) nuTatoT cTabunbHBEIM CeTEBLIM HanpsXkeHWem 1 3aTem noaseprawoT
BO34e/CTBUIO NocneaoBaTelbHOCTeN HECUMMETPUYHBIX HaMPSKEHWUI B COOTBETCTBUM C PUCYHKOM 2.

B Tabnuue 1 npuBedeHbl UCMbITATENbHBIE YPOBHW, MOSTyYeHHbIE B COOTBETCTBUM C ONUCAHNeM B npu-
noxexHun C.

MpoaomKNTENEHOCTL UCTBITAHUSI HECUMMETPUYHBIM HanpsbkeHneM, ycTaHosneHHas ot 0,1 go 60 c,
MoxeT BbITb NpUHSTa B KayecTBe 06LLero pykoBoACTBa AN U3YYeHNs KpaTKOBPeMeHHbIX achdekToB.

2
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Tabnwuua 1— VcneiTarensHble YPOBHU

UcnbiTa- UcnbiTaTensHbilt ypoBeHb Ans knaccea 2 UcnbiTaTenbHbin ypoBeHb ANs knacca 3 UcnbiTa-
Homep - o
UCnbITa- TenbHbIU yp-l(—)el;le:ib:‘nﬂ
ypoBeHb AA Amnnu- . | k. | Bpems, Amnnu- o | Ky | Bpems,
HUA wnacca 1 da3za Tyna, % Uy, Yron, ;}3 c ®a3za Tyaa, % Uy, Yron, ‘% c xnacca X
U, 100,0 0° U, 100,0 0°
Vicner- Us 952 | 125° | 6 | 30 | Uy | 935 |127°| 8 | 60
TaHue 1
U, 90,0 240° U 87,0 240°
U, 100,0 0° U, 100,0 0°
Ucne- | YicnbiTanve - -
TaHe 2 HiT npoeo- Up 90,0 131 13 15 Up 87,0 134 17 15
A U 80,0 239° U 74,0 238°
U, 110,0 0° U, 110,0 0°
Wcnbl- o o
TaHve 3 Up 66,0 139 25 0,1 Up 66,0 139 25 2
U 71,0 235° U 71,0 235°

MpumedaHue 1 — Uy— HOMUHaNbHOE HaNpsKeHWe.

MpumevaHune 2— U,3anasgeiBaet oTHocuTensHo U,, a U; onepexaet U,.

UcnbiTaHna onpeaeneHbl Ana ob6opyaoBaHUMA OTHOCUTENbHO YpPOBHEW 2 U 3 COOTBETCTBEHHO NO
IEC 61000-2-4.

TexHu4ecknid KomuteT, paspabaTbiBatolnii cTaHAapThl Ha NPOAYKLMI0, MOXET ycTaHaBnuBaTb nobomn
ncnblTaTeNbHbIA YPOBEHb, OAHAKC AMA YCTPOWCTB, NOAKMOYAEeMbIX K O6LWeCTBEHHbIM CUCTEMaM 3IIEeKTPOo-

cHabxeHus, pekoMeHayeTCs, 4yTOGbI YPOBHA GbINN He HUXe onpeaeneHHbIX Ansi knacca 2.

6 UcnbiTatenbHoe o6opyaoBaHue

6.1 UcnbiTaTeNbHble reHepaTopbl

B KOHCTpYKUMKN reHepaTopa AOJIKHbI 6bITb npeaycmoTpeHbl Mepbl AN MCKNOYEeHUA 3MUCCUN 3HAYNUTENb-
HbIX 3NeKTpoMarHUTHbIX NOMeX, KOTOPbIe NPU NHXEeKTUPOBaHUN B CeTb SNEKTPONMUTaHUA MO 6bl NOBNUATL Ha

pe3ynbTaTbl UCMbITAaHWUA.

To4YHOCTb PErynMpoBKM BeIXoaHoro HanpskeHusa £1 % Uy, thasbl £0,3°.

Tabnwuuya 2— XapakTepUCTUKU UCTbITATENBHOro reHepaTopa

XapakTepucTvka reHepaTopa TpebosaHue
XapakrepucTuKa BbIXOAHOIO HanpsiXeHus Uleng
TOYHOCTb YCTAHOBKM BbIXOQHOTO HaNpsiKeHUsA 12 % Uy

Harpy3aouHasi cnoco6HOCTb Mo TOKY

Hocratounas gns nutanmnst MO npu Bcex ycrioBUSX UCTIbI-
TaHun

MonoxuTeneHbIN U oTpULATErNbHLIN BIOPOCH! Hanpsike-
HUSI Ha BbIXOAE reHepaTtopa Ha PesMCTUBHOM Harpyake
100 Om

MeHee 5 % n3meHeHWs HanpsKeHUst

Bpemsa HapacTanus 1 cnaga HanpsikeHus npu ero uameHe- | Ot 1 go 5 mMkc
HUW, TeHepaTop HarpyXeH Ha Pe3nCTUBHYIO Harpyaky

100 Om

O6LWwue rapMoHN4EeCKMe UCKaXeHWs BLIXOZHOTO Hanpsike- | Menee 3 %

Hus (THD)

Cpogur ¢has

(0, 120, 240)° + 30°

TOYHOCTB YCTaHOBKM (hasbl

1° mexxgy aByms noboeiMy asamm

To4YHOCTb YCTaQHOBKW HacTOThbI

0,5 % f1 (50 unwn 60 )




rocCT IEC 61000-4-27—2016

6.2 MpoBepka XxapaKkTepUCTUK UCNbITaTeNbHbIX FEHEePaToOpPoB

OueBnaHo, 4To cywecTsyeT Wnpokuin cnektp MO 1 noatomy MoryT 6biTb UCMOMb30BaHbI UCTbITaTENbHEIE
reHepaTtopbl C pasfnu4HON BbIXOAHOW MOLLHOCTbIO, MPY HE0BX0AMMOCTN.

McneiTaTenbHbln reHepaTop AomkeH bblTb NPOBEpEH Ha COOTBETCTBUE XapaKTepucTukam 1 TpeboBaHu-
AM, NepeyncrieHHbIM B Tabnuue 2. KauecTBo byHKLMOHMPOBAHNSA UCTILITATENLHOMO reHepaTopa A0MKHO BbiTh
NPOBEPEHO C PEe3UCTUBHBIMWU Harpyskamu, obecrnevvBaloWMMn cpegHekBaapaTMYHoe 3HaJYeHne Toka, He
npeBsblLlaroLlee BbIXOAHON HAarpy3o4uHon cnocobHOCTU reHepaTopa.

Kpome Toro, BbIxoAHas Harpy3oyHas cnocobHOCTL MO TOKY reHepaTopa A0/KHa ObiTb NpoBepeHa Ha BO3-
MOXHOCTb obecrneveHust koaddumumneHTa amnnutyael He MeHee 3, korga U, npuknaasiatoT k ogHodasHoi
Harpyske, obecnevnBaroLlen cpegHekBagpaTUYHoOe 3HaYeHNe Toka, He MpeBbillatoLlee BEIXOAHON Harpysou-
HOW cnocoBHOCTM reHepaTopa.

Kaxkpasi BbixogHas chasa reHepaTtopa AoshkHa 6bITb NpoBepeHa Nno oTaensHocTW. MpruMep noaxoaaulei
npoBepoYHOM Harpysku 230 B/16 A npueeaeH Ha pucyHke 4.

7 WUcnbiTaTtenbHas ycTaHOBKa

UcnbiTaHne gomkHo nposoanTbes ¢ MO, NogKNioYeHHbIM K UCNbITaTeNbHOMY reHepaTopy ¢ NOMOLLbO
kabens anekTponuTaHusa, ycTaHoBfieHHoro usrotosutenem WNO. Ecnu anvHa kabensa He ycTaHoBneHa,
MCMONb3YoT Kak MOXHO Boree KOpoTkuiA kabernb, NpuroaHbli Ana nogknodeHnsa NO. AnuHa kabensa gonkHa
6bITb yKasaHa B oTyeTe 06 UCTbITaHUsX

Ha pucyHke 3 npusegeHa npuHUMNManbHas cxema Ans reHepauum HECUMMETPUYHOTO HanpshkeHus
(M3MeHeHUa aMNAMTY4bl UK asbl) C UCMONb30BaHUEM reHepaTopa C YCUNUTEenem MOLHOCTH.

B cnyyae ncnonb3oBaHWs B CXeME UCTbITaTeNlbHOro reHepaTopa TpaHcopMaTopoB U Nepeknoyarenemn
Heo6XxoAMMO UCMoNb30BaTh NepeMeHHble TpaHchopMaTopbl MUHUMYM B ABYX (hasax.

MopTbl MO gomkHbl BbiTe NOAKMIOYMEHBI K COOTBETCTBYOLUMM NepudepuitHelM YCTPOACTBaM B COOT-
BETCTBWUM C yKasaHneMm narotosutens. MNpu oTcyTcTBMM NepndepuitHbiX YCTPOMCTB OHU MOTYT BbITb 3aMeHeHbI
nMmuTaTopamu.

8 MNpoueaypbl CnbITaHUA

8.1 OnopHble ycnoBusA B naGopatopum

[ns1 Toro YtobbI CBECTU K MUHUMYMY BAUSIHUE NapamMeTpoB OKpYyXatoLLen cpeabl Ha pesynbTaTbl UCnbiTa-
HUN, X criegyeT NPoBOAUTL B KIIMMATUYECKUX U 3IIEKTPOMarHUTHLIX HOPMasibHBIX YCMOBUAX, KaK yKasaHo
B8.1.118.1.2.

8.1.1 Knumatuveckue ycnosus

Ecnu vHoe He yCTAHOBMEHO TEXHUYECKUMWU KOMUTETamu, OTBETCTBEHHbIMM 3a pa3paboTky obLmx
CTaH4apTOB M CTaHAaPTOB Ha NPOAYKLUMIO, KNUMaTUYeckne ycnosus B nabopatopum AOMKHEI COOTBETCTBO-
BaTb BCeM npeaesibHbIM 3HaYeHUsIM, YCTaHOBIIEHHbIM COOTBETCTBYIOLLIMMU U3rOTOBUTENSAMU AN (pyHKUMO-
HuposaHusa MO 1 ucnbiTatensHoro obopyaosaHus.

McnbiTaHWs He NpoBoAAT, ecnv Ha noBepxHocTu MO nnu ucnbiTatensHoro o6opyaosaHns U3-3a nosbl-
LUEHHO BNaXXHOCTU BO3HUKaeT KoHAeH caLma Bnaru.

MpumeyaHne— Ecnm cywecTByIOT JOCTATOUHbIE OCHOBaHWSI CHUTATb, YTO sIBNEHUE, OTHOCSILLEECs K obnacTu
NMPUMEHEHNA HACTOALWErO CTaHAAPTA, BbI3bIBAETCS] KNTMMATUYECKMMM YCIIOBUSIMUA, TO AaHHbIE CBeJEHUsI AOIKHbI ObiTh
NPUHATLI BO BHUMAHWE TEXHUYECKUM KOMUTETOM, OTBETCTBEHHBLIM 32 pa3paboTKy HacTosILLEro craHaapTa.

8.1.2 3neKkTpoMarHuTHble ycnosus
OnekTpoMarHUTHbIE yCnoBus B NnabopaTopun He AOMKHbI BIIMATL Ha pe3yrbTaThl UCTbITAHWUA.

8.2 MpoBegeHue UCNbITaHUA

MO aomkHo BbITb CKOHUIypUpoBaHO A5l er0 HopMasnbHBIX YCITOBUIA 3KCTyaTaLun.

WUcnbiTaHus AomkHbI GbiTb BbIMNOMHEHBI B COOTBETCTBUM C MITAHOM UCTILITaHWUIA, B KOTOPOM HEOBX0ANMO
yKasaTb:

- HOMep ucnbiTaHus (M. Tabnuuy 1);

- ucnbiTaTenbHbIA YPOBEHb;

- NPOAOIKUTENIbHOCTb UCNbITAHUS;

- NOPThbI, MOABEPrHYTbIE UCTIbITAHWUIO;

- NpeAcTaBuUTENbHLIE YyCnoBua akcnnyatauum NO;

- BcromoratenbHoe obopyaosaHue.
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MapameTpbl UCTOUHMKA MUTAHWSA, CUrHanoB W APYrUX PYHKUMOHAMbHbLIX 3NeKTPUYECKUX BenuduH
NOMKHBI BbITb B Npeenax ux HoMMHanbHOro gnanasoHa. Mpu oTCyTCTBUM hakTUYeCKUX NCTOYHNKOB yrpaB-
naloLwero curHana oHyM MoryT 6bITb CMOAENNPOBaHbI.

Ona Kaxgoro WCnbliTaTenbHOro YpoBHA HeobxoAuMo nogasBaTb MUHUMYM TPpU HECUMMETPUYHBLIX
nocneaoBaTebHOCTU C MHTEPBANOM He MeHee 3 MUH MeXay KaXKOom (CM. pUCYHOK 2).

MpuMeHsieMble YPOBHU UCTIBITAHWIA A0MKHBI YepeaoBaThCs cregyoLwmM obpasom:

- nepBas nocnegoeatenbHocTe: U kL1, Uy kL2, U KL3;

- BTOpas nocnegosatensHocTs: U, kL2, U kL3, U kL1,

- TpeTba nocneposatensHocTb: U, kL3, Uy kL1, U kL2,
rae U, U, n U, (cm. Tabnudy 1) — HanpsikeHus reHepatopa, a L1, L2 n L3 — sxoasbl MO.

N3meHeHns HanpshKeHUA MUTaHnA A0SDKHBI MPOUCXOAUTL NpK HyneBbiX nepeceverunsx U,. BuixogHoe
MonHoe conpoTUBIEHME UCTbITAaTeNbHOro reHepaTopa AOMKHO BbiTb HU3KMM B YCTAHOBMBLUEMCSI COCTOSHUN
1 BO BpeMs nepexoaHbIX Nneprnoaos.

Mpn npoBegeHWU UCMBITAHUA PUKCUPYIOT Kaxkaoe yXydleHue kadecTBa dyHKUMoHUposaHusa MO.
O6opyaoBaHue, Ucnonb3yemoe 4ns MoHUTopuHra coctosiHusa MO, gomkHo 6biTe cnocobHo oTpaxkaTb Mtobble
N3MEHEHNA pexnma 1 XxapakTepuUcTuk dyHKUMoHMpoBaHua MO kak BO BpeMs, Tak 1 Nocne oKoHYaHuUsA Ucnbl-
TaHuin. Mocne 3aBeplUeHUs KaxkOoW rPymnnbl UCTIbITAHUA MPOBOAAT MOMHY NpoBepKy (yHKUMOHaNbHbBIX
xapakTtepuctuk NO.

9 OueHKa pe3ynbTaToOB UCNbITaHUN

PesynbTaTbl UCMbITAHWUIA AOMKHbI BbITh KNaccuULMpoBaHbl C TOHKM 3peHUs NpekpaLleH s BbINoHeHUs
hYHKLUMM MM yXyaLweHns kadecTsa hyHKLMOHUpoBaHus MO B cpaBHEHWUU C YPOBHEM KavecTBa hyHKLNOHUPO-
BaHUs1, onpedeneHHbIM ero U3roToBUTENeM, 3aKa3unkom UCNbITaHWUs UM CornacoBaHHbIM Mexay U3roToBuTe-
nem 1 nokynatenemM npoayKumu.

PekomeHnayeTca cneaytowas knaccudukaums:

A — HopMarbHoe Ka4yecTBO (PyHKLMOHMPOBAHUS B Npedenax, yCTaHOBMNEeHHbIX U3roTOBUTENeM, 3akas-
YMKOM UCTIBITaHNS UMK NoKynaTenem.

B — BpeMeHHoe npekpalleHune BEINONHEHNS (DYHKLMN UK yXydLleHne KavyecTBa (pyHKLUOHUPOBaHUS,
KOTOpbIe cYe3atoT Nocne npekpalleHus Bo3gencTBUSA NOMeX, C BOCCTaHOBIEHMEM HOPMaSIbHOTO (OYHKLMOHM-
poeaHua MO Ges BMelLaTenbCTBa onepaTopa.

C — BpeMeHHoe npekpalleHne BbIMOMHEHNs (hyHKLUM UMK yXyaLeHue kadecTBa (pyHKUMOHUPOBaHUA,
KOpPEeKLMs KOTOPLIX TPebyeT BMeLLaTeNbCTBa onepaTopa.

D — npekpalleHue BbIMOHEHNS (hYHKLIMM UMK yXyOWeHWe kayecTBa (pyHKLUOHUPOBAHUS, KOTOpbIE He
AIBNSAIOTCA BOCCTaHaBNMBaeMbIMU 13-32 NMOBPEXAeHUs 060pya0BaHWUA (KOMNOHEHTOB), HApYLLEHUS Nporpam-
MHoro obecrneyeHus Unmn noTepu AaHHbIX.

B gokyMeHTaLmMmn M3roToBUTENS MOTYT ObITh YCTAHOBMEHbI BO3AeNCTBUA Ha MO, koTopble MOTyT paccmarT-
PUBAaTLCA Kak He3HAYNTENbHbIE U, CefoBaTeNibHO, 4OMYCTUMbIE.

JaHHas knaccudmkaums MoxeT 6bITb UCNONb30BaHa B kKa4ecTBe PYKOBOACTBA My onpeaenieHnn KpuTte-
pueB KavecTBa (OYHKLMOHUPOBAHUS TEXHUYECKAMWU KOMUTETamu, OTBETCTBEHHbIMM 3a pa3paboTky o6WwmxX
CTaHAapToB, CTaHAAPTOB Ha NPOAYKLMIO KOHKPETHOIO BUAA U rpynnbl 0AHOPOAHON NPOAYKLUA, UMW B Ka4ecTBe
OCHOBbI 1151 COFNaLLeHNA O KPUTEPUAX KavecTBa (PYHKLIMOHMPOBaAHUS MeXAY U3roTOBUTENEM U MOKynaTenem,
ecnu, Hanpumep, He cylecTByeT NPUMeHUMOoro obulero ctaHaapTa, ctaHgapTa Ha NPoayKLUUIO KOHKPETHOro
BUAA UK cTaHdapTa Ha rpynny oAHOPOAHON NPOAYKLMNA.

10 OTuyeT 06 UCNbITAHUAX

OT1y4eT 06 UcnbITaHUAX A0MKEH coaepXKaTb Bce cBeAeHuUs, HeobxoanmMele Ans BOCNpousseaeHUa Ucnbi-
TaHus. B yacTHoCTI, 4OMKHO BbiTb OTpaXKeHO cneayoLlee:

- NYHKTbI, YCTAHOBNEHHbIE B MMaHe UCMbITaHUNA, Kak ykasaHo B pasaene 8;

- naeHTudmrkauma MO 1 nioboro ceA3aHHOTO ¢ HAM 060PYAOBAHNSA, HAaNPUMEP MapKa U3roTOBUTENSA, TUM
NPOAYKLMWN, CEPUAHBIA HOMED;

- uaeHTUdMUKaLmMa ucnblTatensHoro 060pyaoBaHus, HanpuMep Mapka U3roToBUTENs, TUN NPOAYKLIMM,
CepUAHbIN HOMED;

- niobble ocobble ycnosus 06CcTaHOBKMU, B KOTOPOI 6bINO NpoBeAeHo UCNbITaHUe, HarpuUMep 3KpaHUpo-
BaHHOE NMOMELLEHNE;

- niobble ocobble ycnosus, HeobxoauMble Ans NposeAeHUs UCNbITaHUS,
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- YpOBeHb KauecTBa DYHKLMOHNPOBAHWSA, yCTAHOBNEHHbI N3rOTOBUTENEM, 3aKa34MKOM UCMbITAHUS WK
nokynartenem;

- KpUTepuit kauecTBa OYHKLVOHUPOBAHWSA, YCTAHOBJ/IEHHbIV B 06LIEM cTaHAapTe, cTaHAapTe Ha Npoayk-
LMK MK B CTaHZapTe Ha rpynny 04HOPOAHON NPoAyKUWK;

- nobble pesynbTaThl Bo3aeicTemsa Ha VO npu ncnbiTaHn1, HabnwAaeMble BO BpEMS UK Noc/e npekpa-
LLeHNa nogayn noMexu, U 4anTenbHOCTb HabMAeHNS 3TUX BO3AENCTBNIA;

- 060CHOBaHMe pelleHns «COOTBETCTBYeT/He COOTBETCTBYeT» (OCHOBaHHOE Ha KpuTepum kayecTsa
PyHKLMOHNPOBAHWSA, YCTAHOB/IEHHOM B 0O6LLEM CTaHAapTe, cTaHgapTe Ha NPOAYKLUMI0 KOHKPETHOro BUuaa uam B
cTaHfapTe Ha rpynny o4HOPOAHOW MPOAYKLMU, WX B COTNALIEHUN MEeXAY U3roToBUTENEM U MOoKynaTenem);

- nobble ocobble YCNOBMS UCMOJb30BaHWSA, HanpuMmep ANWHa WM TN kabensl, aKpaHUpoBaHWe Win
3as3eMsieHne, unu ycnoBus yHKLMoHUpoBaHua MO, KoTopble HEO6X0AUMbI 418 LOCTUXEHUS COOTBETCTBYUA
TpeboBaHUAM.

[ L2 L3

M3MeHeHWe Npy NepeceyeHnn Hy/IEBOTO YPOBHS
¢hasbl He NoABEPXEHHOW nomexe

PucyHok 1 — lpumep HECMMMETPUYHOIO TpeXMasHOro HanpsHXeHUss NUTaHus (McnbiTaHve 3)

11 L2 L3 L2 L3 11 L3 L1 L2
MuHumMym HecummeTpuyHas
180 c nocnepoBaTesibHOCTb

ANNTENbHOCTbLIO t

PrcyHok2 — YepepoBaHue Tpex HECUMMETPUYHBIX UCMbITaTE bHbIX NOC/ef0BaTeIbHOCTE
(umknuyeckunii cagur HanpsbkeHuin Ua, Ub n Uc)
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MpumeyvaHune — PucyHkn 1,2 npumeHaAtoT K cuctemam 50 o,

PrcyHok 3 — Cxema ycTpoiicTBa UCMbITaTeNbHO YCTAaHOBKM A5 CO3A4aHNSA HECUMMETPUYHbIX HANPSXEHW

G — ucnbiTaTeNbHbI reHepatop; Lx — BbiBog, ha3Horo HanpsxeHnusi; N — HeiTpanb; B — MOCTOBOI BbINpsAMUTESb;
C — anekTponutuyeckuii koHgeHcaTop 11000 Mk® + 20 %; R — pe3ucTtop 61 Om + 1 %; Ra — [,0NOMHUTENbHBIA pe3ncTop

MpumeyaHune — 3HayeHue RaqomKHo 6bITb BbIGPAHO Tak, 4TOObLI 06LLEee NocnefoBaTesibHOE CONPOTUBIE-
HUe (CyMMa COnpoTUBEHMUI AONONHUTENbHOTO pesucTopa Ra,conpotusnenus nposogkn RWEEsHYTpeHHero conpoTus-

NeHnsa ABYX NPOBOAALLMX 4MOL0B R$ Ny BHYTPEHHEro cConpoTuUBEHNs KOHAeHcaTopa Ac)6bia10 92 MOM £10 %.

PucyHok4 — TMpumep NpoBEpPOYHOI Harpy3kn ANsa ucnbiTaTeNIbHOro reHepaTopa
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Mpunoxexne A
(cnpaBouHoe)

UcTouHUKKU, BO3OENCTBUA U UBMEepPEeHUEe HeCUMMeTpUumn

A1 UcTouHMKM

OCHOBHOIM NPUUNHON HECMMMETPUM ABNAIOTCH 0gHOMa3HbIE HAarpy3Kku.

B HM3KOBOMNbTHBIX CETSIX 0AHOMAa3HbIe Harpy3Ku NOHTU UCKNIOHUUTENBHO NOAKNIOHEHBI NO CXeMe «dasza—HenTpanby,
HO OHM pacnpeaeneHsl mexay Tpemsi hasamu 6onee NN MeHee paBHOMEPHO. B ceTax cpeaHEero HanpPsHKEHUS Y BbICOKOBO-
NbTHBIX CETAX 0AHOMA3HbIE HATPY3KU MOTYT 6bITb NOAKNIOHEHbI NO CXeMe «haza—aszar» unu «dasza—HenTpanby. 3Ha4u-
TeNnbHbIMY 0AHOMA3HBIMK Harpy3Kamm SIBMSIIOTCA, HANPUMEP, KeNE3HOA0POXHbLIE MCTOUHUKM MUTaHWUSI NEPEMEHHOTO TOKa
unu oaHodasHble UHAYKUMOHHbIE neun. Hekotopble TpexdasHblie Harpy3km ¢ HECMMMETPUYHBLIM PEXUMMOM paboThl,
Hanpumep AyroBble NeYu, ABNSI0TCS NPUUNHON HECUMMETPUN.

Bbicokme ypoBHU HECUMMETPUM B TeHeHWe KOPOTKMX NEPUOAOR BPEMEHU, KaK NPaBUNO, Bbi3BaHbl COOAMU B CETW.
9T cHom NPoMcxoasiT B OCHOBHOM B CETSIX HU3KOTO HANPsPKEHW S, HO MOTYT TakKe BO3HWKATh B CETSIX CPEQHETO U BLICOKOTO
HanpsPKeHus.

B 3aBMCMMOCTM OT XapakTepucTuk o6opyaoBaHuA 3awmThl U NONHOrO CONPOTUBNEHUS ceTn 3Tn cbon npueoasAT
K Pa3nuyHbIM COCTOSHUSIM HECUMMETPUM, KaK Noka3aHo B Tabnuue 1 (cm. pasagen 5).

A.2 BozpenctBusi

B ycnoeusix HecuMMeTpUM NOMHOE CONPOTUBNEHNE TpexdasHOro aCUHXPOHHOIO ABUraTens nogobHO ero NONHOMY
COMNPOTUBIEHUIO B MOMEHT MycKa (HU3Koe NOoNHOe CONPOTUBNEHUE), HTO NPUBOAUT K O4EHB BONBbLLIOMY MYCKOBOMY TOKY, A0
[JecsTy pa3 NpeBblLLAloLLLEMY YCTaHOBUBLUMIACA TOK. CnegoeaTtenbHo, ABUraTenb, hYHKUMOHUPYIOWMIA B YCNOBUSIX HECUM-
MeTPWYHOro NUTaHus, byaeT cozgaBaTb HECUMMETPUYHBIE TOKU, CTENEHb HECUMMETPUN KOTOPLIX B HECKONBKO Pa3 NPeBbI-
WwaeT cTeneHb HECUMMETPUM HaNpskeHWI. B pesynbTaTe TOKU B TPEXasHbIX CUCTEMAX MOTYT 3HAUUTENBHO pa3nnuyaThes
M yBenuyeHHbI Harpes as(bl) ¢ 6onee BbICOKMM TOKOM ByaeT Nnuwb 4acTUHHO KOMNEHCUMPOBaH YMEeHbLEHNEM HarpeBa B
Apyrvx dasax. MNMpu NoBbILLEeHNN TeMNEPaTypbl MOXET NPOU3ONTU OTKNIOHYEHNE 0gHON (haskl, YTO MOXET BbICTPO NPUBECTH
K paspylLieHuto aBurartens.

Oeuratenv v renepartopel, B YaCTHOCTU Hanbornee KpynHorabapuTHbie M OPOrocTosIME, MOTYT OblTb CHaGXeHbI
3aWWTON ANst OGHapPYXeHWs YKa3aHHOTO COCTOSHWSA U OTKITIOYEHUS1 MALWMHBL. [1py OCTATOUYHO BbICOKOW HECUMMETPUN
HanpsbkeHus ogHoasHas 3almTa MOXeT pearupoBaTh Ha HECUMMETPUUHBIE TOKU M OTKITIOYATh MaLLUHY.

MHorogasHbie npeobpasoBaTenu, B KOTOPbIX OTAENbHbIE BXOAHbIE (ha3Hble HANPSKEHUsI MO ouepean BHOCHAT BKNag,
B HanpsiXeHue NMOCTOAHHOIC TOKa Ha BbiXode, Takke GydyT noaBepraTbcsi BO3QEVWCTBUIO HECUMMETPUM HAMPSKEHWI,
BbI3biBaIOLLEN HexenaTenbHble Nynbcauuy Ha CTOPOHE MOCTOSIHHOTO TOKa M HEXapaKTepHble rapMOHWUKM Ha CTOPOHe
nepemMeHHOro ToKa.

PaboTa annapatypbl ynpaeneHus Taike MoxeT 6bITb HapyLeHa, 0COBEHHO eCnU B €€ KOHCTPYKLUMMW NpedyCMOTPEHO
NULIb CUMMETPUYHOE MUTaloLLee HanpsikeHne. Kpome TOro, atyumky no SKOHOMUYECKUM NMPUYUHAM YacTo pasMellatnT
NULWb B OOHOW UNW B ABYX hasax, U B pe3ynbTaTe BO3HUKAKOT OWMOKW ynpaBlneHusi U perynupoBaHusi, Bedylume K BO3-
MOXHOMY Cepbe3HOMY yXyALUeHWIo PYHKLMOHUPOBAHUS.

A.3 UamepeHune

A.3.1 CumMeTpunUHbIe cOCTaBnsAIOWMNE

MpepcTaBneHHbIN HUXKE METO CUMMETPUYHBIX COCTABIMAIOLLMX OTHOCUTCS K TpexdasHbIM cucTeMam, HO NPUMEHUM
TalKKe U K MHOroasHblM CucTemMam.

TpexdasHasn cuctema SNeKTponUTaHus CHUTAETCH HECUMMETPUYHON, ECIIU TPU CMEXHbIX BEKTOPA, UCTMONb3YeMblX
ANA ee NpeacTaBreHnsi, HANPUMepP BEKTOPbI HANPSPKEHWS UMK TOKa, OTIIMYAKTCS 3HaYeHUeM, Ny Koraa yribl casura das
MeX4y NnocrneaoBaTenbHbIMU BEKTOpamu He paeHbl 120°. [Ins aHanusa Takvx uenew npu ycrioBUsiX HECMMMETPUK Gbin
NPUHST METOA CUMMETPUYHbIX COCTaBMSAIOLMX, YTOBB! yNPOCTUTL U MPOSICHUTL PacyeT HAPYLLEHN HECUMMETPUM CUCTEMBI
NUTaHWS, HECUMMETPUYHbBIX HArPY3OK U NpedenoB YCTOWHUBOCTU TPEXa3HbIX S3HEPIrOCUCTEM.

OTOT MeToq NPUBOAUT TPK CBA3AHHLIX HECUMMETPUYHbIX BekTopa (U, Uy n U, Ha pucyrke A.1) k Tpem Habopam
CUMMETPUYHBIX BEKTOPOB (U, 5, Uqp, Uy Usy, Usp, Us s Uy, Upy, UgHa pucyrke A.2). Tpy BeKTOpa Kaxaoro Habopa nmeioT
OAVHAKOBOE 3Ha4YeHne 1 pacnonoxeHsl ¢ hasoBbiM caeurom nu6o 0° [pucyHok A.2c)], nnbo 120° [pucyHkn A.2a) n A.2b)].
Kaxaeit Habop BekTopos (Hanpumep, U, Uy, U,,) ABNsieTCS cMMeTpUYHON COCTaBNAOLWEN UCXOAHBIX HECUMMETPUY-
HbIX BEKTOPOB U ONpeaensaeTcs Kak BEKTOpHAs cMcTema npsimoi, o6patHoM unu HyneBowr nocrnegoBaTernlbHOCTU. 3TO OTHO-
CUTCH KaK K BpawWaloWwuMCA BEKTOpaM, TakUM KaK HanpsiKeHUsi UNu TOKW, Tak U K HEBPalLarMMCsl BEKTOPHbLIM
onepaTopam, TAKUM KaK NONTHOE CONPOTHBIEHNE UK NONHas NPOBOAUMOCTL. HikenepeyuncrnieHHbIe NpUMepbl OTHOCATCS
K BPaLLAIOLWMMCH BEKTOPAM HanpshkeHwsl.
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MprBeAEeHHbIR HWXEe NpUMep NokasblBaeT HECUMMETPUYHbIE BEKTOPbl C U3MEHEHHbIMW amnanTygamMmu n asamu,
XapakTepHbIMKU AN1A COCTOAHUSA HeucnpaBHOCTU. pu HOpManbHbIX YCAOBUAX 3KCNyaTauun cUCTeMbl, NOABEPXEHHON
yCNoBUAM HecuMmmeTpun, HanpsbxkeHna UOu U2, kak npaBnao, cocTaBnstioT He60MbLwon npoueHT UN.

PncyHOKA.1 — HecumMMeTpuUYHble BEKTOPbI HanpsaXeHus
a) Mpamasa nocnepo- b) O6paTtHas no- c) Hynesas nocneposa-
BaTesIbHOCTb Hanps- cnepoBaTenbHOCTb TENIbHOCTb HanpsXXeHns
XeHuni HanpsxeHui

PucyHok A.2 — CocTtaBrisolme HECUMMETPUYHbBIX BEKTOPOB Ha pUCYHKe A.1

Tpu nocnefoBaTeNbHOCTU COCTaB/SALLMX BEKTOPOB MMEIOT TO XXe Hanpas/ieHue BpaLleHns, KOTopoe 6bl10 NPUHS-
TO A/19 NepBOHaYaIbHbIX HECUMMETPUYHbIX BEKTOPOB (MPOTMB X04a YacoBoit cTpenku). O6paTHas nocsiefoBaTe/ibHOCTb
He BpalwjaeTcsi B HanpaB/fieHMM, MPOTMBOMOJ/IOKHOM MPSIMOI MOC/efoBaTe/IbHOCT, HO YepefoBaHue a3 B Habope
o6paTHoii nocnefoBaTeNIbHOCTU MPOTUBOMNOJIOXKHO Yepe0BaHMio a3 B Habope NpsiMoii nocnefoBaTenbHoOCTU. MNocnepo-
BaTe/IbHOCTbIO ha3 sIBNAETCA NOPSLOK PACNONOXEHUSI MAaKCUMasbHbIX 3HAYEHUI BO BPEMEHHOI 06n1acTu.

A.3.2 KoadhdnuneHTbl HECUMMETPUN HanpPsHKEHU N0 06paTHOW U HY/1eBOI Nocneno0BaTeIbHOCTAM

A.3.2.1 KoahpMUMEHT HECUMMETPUN HANPSXXEHW No 06paTHOW NocnefoBaTeIbHOCTU

Mpy NONyYeHWM CUMMETPUYHLIX COCTAaBASAIOWMWX U3 CUCTEMbl HECUMMETPUYHbLIX HaNpPsKeHWi cTeneHb Hecum-
MeTpun no obpaTHO MocnefoBaTeNIbHOCTU HaNPsHKeHU MOXeT ObiTb onpeAesieHa C MCNONb30BAHMEM OTHOLUEHWUS
cocTaBnsitolleil o6paTHO nocnefoBaTeNbHOCTU HaNpPshKeHW K cocTaBriswoweli NpsMoii nocnegoBaTesibHOCTA. 3TO
OTHOLUEHME 06bIYHO Ha3bIBAKT KO PULMEHTOM HECUMMETPUN HANPSHKEHWUI A N0 06paTHOW NocnefoBaTe/IbHOCTY

K= U2auv
roe U2 — HanpshkeHue 06paTHOI nocnefoBaTesibHOCTY;

— HanpsxeHue NpsiMoli nocnefoBaTelbHOCTH.

HanpsxeHns o6paTHOil nocnefoBaTelbHOCTU 3HAYNTENBHO 0CN1abNATCA Npy pacnpocTpaHeHUn ot ceTel ¢ bonee
HU3KUM HanpshkeHnem K ceTsiM ¢ 60siee BbICOKUM HanpshkeHueM. B o6paTHOM HanpasneHuu (T. e. OT 6051ee BbICOKOro K
60nee HU3KOMY HanpshkeHuto) Noboe ocnabneHne 3aBUCUT OT HaNMUNA TpexdasHbiX Bpallalowmnxca MalluH, KoTopble
MMEKT CUMMETPUpPYHOLW A adeKT.

HanpsixeHns o6paTHoii nocnefoBaTeNlbHOCTU B OCHOBHOM 06pasylTcs B pe3ynbTaTe [AelicTBUSI B CETU TOKOB
o6paTHoil nocnefoBaTeNbHOCTH, BO3HUKAKLNX B HECUMMETPUYHbIX Harpy3kax.

A.3.2.2 KoahpuuMEHT HECMMMETPUM HANPSXKEHWI NO HY/NEBOI NOCNe[0BaTeIbHOCTY

JonoNHUTEeNbHO MOXET 6bITh ONpeaenieHa cTeneHb HECUMMETPUY HaMPSXEHWA NO HY1EeBOW NocnefoBaTe/IbHOCTU
Kak OTHOLUEHME cOCTaBnALWen Hy/neBON nocnefoBaTeslbHOCTU HanpshKeHuil K cocTaBnslolWen npsaMmoli nocneposa-
TENbHOCTU HaNpPsHKEeHWUH, T. €. KO3 PUUMEHT HECUMMETPUN HANPSHXKEHWIA NO 06paTHOW NnocnefoBaTeNbHOCTH

kw = UauUv

raoe U0 — HanpsbkeHue HyneBoii nocnefoBaTelbHOCTH;
L/1— HanpsbkeHue NpsiMoii nocnefoBaTebHOCTY.
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PacnpocTpaHeHne HeCUMMETPVM HaNPsPKEHUI MO HyMEeBOW NocnefoBaTenbHOCTU NpedoTepaliaeT TpaHchop-
MaTtopamu, BKIMHOYEHHbIMU MO CXEME TPeyroNbHUKa.

HanpsixeHns HyneeoW mocnegoBaTenbHOCTM B OCHOBHOM 00OpasyloTcs B pesynbTare OelcTBUA B CeTU TOKOB
HyNeBON MnocnefoBaTernlbHOCTU, BO3HUKAIOWMX B HECMMMETPUYHbIX Harpyskax. OHu MOryT BnuATb Ha TpexdasHoe
06opyaoBaHue, BKIIOYEHHOE Mo CxeMe «paza—HenTparnby», HO He BNUSIIOT Ha GONbLUMHCTBO TpexgasHoro obopyaoBaHus,
BKIIOYEHHOTO Mo cxeme «hasa—dasan.

A.3.3 PaccmoTpeHune namepeHms

KoathpunumeHTb HECUMMETPUU HaNPsXXeHUs JOMKHbI BbITb M3MepeHbl Ha OCHOBHOW YacToTe (50 nnn 60 'y). B npo-
TUBHOM Cy4Yae Takol BKNaj B COCTaBMSIOLLYIO HYNEBOW MocrnedoBaTernbHOCTH, Kak HanpsikeHne TPeTben rapMOHUKK,
n/vnu B cocTaensitowyio 06paTHOM NoCNeaoBaTeNbHOCTM, KaK HanpskeHWe NSTOW FapMOHWUKM, MOXET YBENUUNTL U3MEPEH-
HOe 3HaueHue KoadbpruneHTa HECUMMETPUM U, CNeAOoBaTENBHO, MPUBECTYU K OLIMGKE, TaK Kak 3TU BKNagbl HE BbI3bIBAOT
Takme xe apeKTbl B 060pyA0BaHUN, KK HECUMMETPUSA HANPSKEHUS] OCHOBHOW HaCTOTbI.
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MpunnoxeHne B
(cnpaBoO4HOE)

Pacuet cTeneHn HECUMMETPUN

nnmcos (di) = UNI3 mkamcos (da) + Kb BCOS () + KCmCOS (PC)],

L/i msin (gol) = UNI3 m{ka msin (da) + Kb msin (q») + KC msin ($c)],

U2 mcos (g2) = UNI3 mka mcos ($a) + Kb mcos (Pb- 41/3) + kemeos (dc- 2 n/3)],
U2 msin (g2) = UN/3 mkamsin (®a) + Kb msin (®b - 4n/3) + ke msin (dc- 2n1/3)],

rae Ka— MpOoUEHTHast 40N HanpshxeHus B chase a;
da — hasoBbIin caBur pasbl a;
Kb — MPOLLEHTHas A0N5 HanpshxeHus B dpase b;
& — hasoBbIin caBur gasbl b;
KC— NpoLEeHTHas [0NS HanpsbkeHus B ase ¢;
&c — haszoBblii caBUT hasbl C.

Ua = kaUN -cos (oof + ®@a), Ub = kb UN-cos (aof - 2nI3 + ®b), Uc = kc UN-cos (aof - 4nl3 + qx).
Mpsmasa nocnegoatenbHocTb W' = UA- cos (dhl) +jU 1msin (dod).
O6paTHana nocnegoBaTtenibHoCcTh U2 = U2-cos (4R) +jU 2 msin (qR2).

KoadhhnmymeHT HeCMMMETPUMN HanpsHhKeHuin no obpaTHOl NocnepoBaTelbHOCTH

I N(L/1cos(cpl))2 +(L/1sin(cpl))2

MpnmevyaHune — [letanbHaa wuHopmauus npuBegeHa B Wagner, C.F., Evans, R.D.

Components, nsgaHne R. KRIEGER.

Symmetrical
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Mpwvnoxexne C
(cnpaBo4HoOe)

UHdbopmaumsa 06 ucnbiTaTeNbHbLIX YPOBHAX

HecummeTpuUHbIe TOKU, reHepupyeMble HECUMMETPUYHBIM HaMNpPsXXeHWEM, MOTYT NPMBECTH K CEPbe3HOMY NOBPEX-
AEHNIO 3NEKTPUYECKOro o60pyaoBaHus.

OTHOCUTENBHO MHTEHCMBHOE UCKKEHME B TPEX(A3HOW CUCTEME MOXET NPOU3ONTU B TEYEHME KOPOTKOro nepuoaa
BpeMeHU, 0COBEHHO NPU BO3HUKHOBEHUM KOPOTKOIO 3aMblkaHUs Mexay AByMs dazamu. B 3Tom cnyuae oueHb BbICOKOE
notpebneHne Toka BbI3OBET 3HAUMTENBHOE NageHne HanpskeHun u has3oebif cABUT 3TUX ABYX a3, [laHHOe COCTOosHKE,
KaK npaeuno, AnuTcs Ao cpabaTeiBaHWs aBBTOMaTUYECKOrO BbIKMOYaTens.

CTeneHb HEMCNPaBHOCTM onpegensieT 3HaueHue HeCMMMETpUN HanpsikeHus. MPoaONKUTENBHOCTE COCTOAHUSA
HECUMMETPUN COOTBETCTBYET BPEMEHM peakummn BbIKIioyaTensi, KoTopoe 06paTHO NponopumMoHanbHO CTeNeHW Hewc-
NpaBHOCTMW.

KomnnekcHbim conpotueneHnem, ncnosnbsyemoim B IEC 60725, aensaetca Z; = (0,24 + - 0,15) Om (ans dasHoro
npoBoAa). XapakTepucTukvu asTomatuyeckux Bolkniovatenen (tun D) 6einm BeiGpanbl B IEC 60898. N3 ykasaHHbIX Xapak-
TEepPUCTUK Bbinu paccumTaHbl COOTBETCTBYIOLLME UCTILITATENbHBIE YPOBHU.
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Mpwunoxenne D
(cnpaBouHoe)

Knaccbl aneKTpoMariHuTHomn o6cTaHOBKU

B cooteetcTBum ¢ IEC 61000-2-4 onpegeneHbl cneayowme Knacebl 3N1eKTPOMarHuTHOM 06CTaHOBKU:

Knacc1

[aHHbIN KNacc NPUMEHSIeTCS K 3MEeKTPOMarHUTHON 06CTaHOBKE B 3alMLUEHHbIX CUCTEMAaX 3neKTpocHabXeHus n
Xxapaktepusyetcsi 6onee HU3KMMMU YPOBHSIMW 3NEKTPOMAarHMTHOW COBMECTUMOCTM, YEM YPOBHWU 3SMEKTPOMArHUTHOW
COBMECTUMOCTM B CUCTEMAX 3MNEKTPOCHabxeHnn obwero HasHadveHus. Knacc 1 3anekTpoMarHTHon 06CTaHOBKM CoOOTBE-
TCTBYET NpUMEHeHUI0 06opyAoBaHUA, BOCNPUUMUYNBOIO K MOMEXaM B NMUTaoWen ceT, Hanpumep KOHTPOINbHO-N3Mepu-
TenbHOro naéopaTopHoro 06opyaoBaHNUs, OTAENbHLIX CPeACTB YNPaBneHUs TEXHONOMMYECKMMU NPOLECCamMy U 3aLUUTI,
CpeACTB BbIMUCNNTENBHON TEXHUKN HEKOTOPLIX BUAOB U T. A.

MNpwumeyaHune—Knacc 1 anekTpoMmarHUTHoM 06cTaHOBKM OBbIMHO COOTBETCTBYET NPpUMeHeHNI0 o6opyaoBa-
HuA, Tpebylowero 3awmTel OT NOMeX ¢ nomouwblo cuctem 6ecnepebonHoro nutanna (CBIM), hMNLTPOB MNK YCTPOICTB
noaaBneHns ceTeBblX MOMeX.

B HekoTOpbIX CNy4asix AN BblCOKOYYBCTBUTENBHOIO 060pyA0BaHUs MOTYT NOTpeboBaThCA ypOBHU COBMECTUMOCTU
HUXE OTHOCALLMXCA K KNAaccy 1 SNeKTPOMarHMTHON 06CTaHOBKN. YPOBHM COBMECTUMOCTH NPUY 3TOM ZOIDKHbI 6bITh COrnaco-
BaHbl B 3aBUCUMOCTW OT KOHKPETHOrO cry4as.

Knacc 2

HaHHbii knace 06bI4HO NPUMEHSIETCA K 9NEeKTPOMarHUTHON o6CcTaHoBKe B TOYKax 06LWwero npucoeguHeHns n Tovkax
BHYTPEHHETO NPUCcoeanHEHNs ANA NPOMbILNEHHbIX YCINOBUIA 3KCyaTaumun. YPOBHU 31eKTPOMarHUTHOW COBMECTUMOCTH
JaHHOTO Knacca WAEHTUYHbI YPOBHAM CUCTEM 3nekTpocHabxenust oblero HasHaudenusn. Moatomy obopyaoeaHnwue,
npegHasHaveHHoe ANS NOAKMIOHEHUS K 3NEKTPUHECKUM CeTsIM OBLWEero HasHavYeHns, AONYCKaeTCA NPUMEHSIT B YCNOBUAX
JaHHOI0 Kracca NPOMbILLIIEHHOW 3NeKTPOMarHMTHON 06CTaHOBKMN.

Knacc 3

JaHHbIl Knacc anekTpoMarHUTHOM 06CTaHOBKU NPUMEHSAETCA TONBKO K TOYKaM BHYTPEHHETRO NPUCOEANHEHUS B NPO-
MbILLIIEHHbIX YCIOBWAX 3KCnnyaTaumun. Knace 3 snekrpomarHuTHom 06¢TaHoBKM umeeT 6onee BbICOKUE YPOBHU 3NEKTPO-
MarHUTHOW COBMECTMMOCTU, YeM YPOBHM AN Kracca 2 B OTHOLIEHWM 3MEKTPOMAarHUTHbLIX MOMEX HEKOTOPbIX BUAOB.
OnekTpoMarHuTHasi 06cTaHOBKa AoMxHa BbiTb OTHECeHa K knaccy 3 B ToM 6onee HU3KUMKU Criydae, ecriv UMeeT MecTo
nto6oe u3 criepyroWwmUx yCroBui:

- MMTaHue BonbLleln YacTu Harpy3ku oCyLLECTBAETCA Yepes npeobpasoBaTeny;

- UCNOIb30BaHMe 3NeKTPOCBapo4HOro 060pyAoBaHus;

- YacTble NyCckn anekTpogeurarener 6onbwon MOWHOCTH;

- pe3kue N3MeHEeHUsI Harpy3oK B SNEKTPUYECKUX CeTSX.

MpumedaHue 1—CTOYHVKM SNEKTPOMMTAHUS HArPYy30K, CO34AIOWMX 3HAYMTENBHbLIE MOMEXW, Hanpumep
AYroBbIX Meyel W MOLLHBIX NpeobpasoBaTernei, NUTaeMbiX, Kak NpPaBuio, OT OTAENbHOro uaepa, YacTo NoaBEpPXKeHb!
noMexam, NpeBbILLAoLLMM YPOBHM, COOTBETCTBYIOLLME KNaccy 3 (KecTkasi anekTpomarHuTHas obctaHoBka). B Takux crieym-
arnbHbIX Cry4asix ypOBHU 9MEKTPOMArHUTHOW COBMECTMMOCTU JOMKHbI ObiTb COIMacoBaHbl MEXAY W3roTOBUTENEM W
nonb3osarernem 060pyaoBaHus,

Knacc anekrpomarHuTHo 06CTaHOBKU Ar1s1 HOBBIX YCTAHOBOK UMW MOAEPHN3aLNN CYLLLECTBYIOWMX SOMKEH YUNTbI-
BaTb XapaKTepUCTUKK NPpUMeHseMoro 060pyaoBaHNs U paccMaTpmMBaemoro npoLecca.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUN CChINTOYHbIX MeXxAayHapogHbIX CTaHOapPTOB
MeXrocygapctBeHHbIM CTaHOapTam

Ta6nwuuya JAA

0603HavYeHre MeXxayHapoaHoro CreneHb
0O603HavYeHVe 1 HaMMEHOBaHWEe MEeXIrocyJapCTBEHHOro cTaHaapTa
craHaapTa COOTBETCTBUA
IEC 60050-161 — *
IEC 61000-2-4 IDT [OCT IEC 61000-2-4—2014 «3OneKkTpoMarHuTHasi COBMECTMMOCTb

(BMC). YacTb 2-4. YcrnoBus okpyxatolel cpegbl. YPOBHU COBMECTU-
MOCTU B MPOMbILLMEHHBIX YCTAHOBKaX s HU3KOYaCTOTHBIX KOHOYKTUB-
HbIX MOMEeX»

* COOTBETCTBYOLNI MEXIOCYAapCTBEHHbIV CTaHAAPT OTcyTcTBYeT. [1o ero npuHATUSS pekoMeHZyeTCs NCnonb3o-
BaTb pycckosiabluHyto Bepeuto IEC 60050-161:1990 ¢ MameHernnem 1 (1997 r.) n nepeBop Ha pycckuii si3blk ameHeHns 2
(1998 r.), NameHenus 3 (2014 r.), Uamenenns 4 (2014 r.) n MUamerenns 5 (2015 r.) ykasaHHOTo MeXyHapoOAHOro CTaH-
Japra.

MpumedyaHune—B HacTosiwel Tabnuue NCNONB30BaHO crieyolee yCroBHoe 0603Ha4eHne CTeneHn cooT-
BETCTBUSI CTaHaapTa:
- IDT — ngeHTuUHbIN cTaHaapT.

) B Pocewiickon ®eaepauun aericteyet FOCT P 50397—2011 (MOK 60050-161:1990) « COBMECTUMOCTb TEXHUYEC-
KMX CPEACTB 3MeKTpoMarHnTHas. TepMyHbl U onpegeneHms».
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IEC 60898
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Bubnuorpadua

Considerations on reference impedances for use in determining the disturbance characteristics of
household appliances and similar electrical equipment

(AHanu3 onopHbIX CONPOTUBIEHUI ANS UCMNOMNb30OBaHUS NPY ONPeaerieHNn XapakTepUCTUK NMOMeEX Aris
6bITOBbIX NPUGOPOB 1 aHANOMMYHOTO 3EeKTPUYECKOro 06opyaoBaHMs )

Electrical accessories — Circuit-breakers for overcurrent protection for household and similar installations
(3nekTpoycTaHOBOYHbIE U3AeNUsi — ABTOMATMYECKME BLIKIIOYATENW ANs 3alWmMThl OT CBEPXTOKOB yCTa-
HOBOK GbITOBOrO U aHanorm4yHoro HasHaueHus)
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YAK 621.396/.397.001.4:006.354 MKC 33.100.20 IDT

KnioyeBble crnoBa: SNeKTPOMarHATHas COBMECTUMOCTb, 3MEKTPUYEecKoe U 3NeKTpoHHoe obopyaosaHue,
NMOMEX0YCTOMYNBOCTb, HECUMMETPUS HanpsXXeHWU, Ko3hMDULMEHT HECUMMETPUU HaNPSXKEHWI No obpaTHoi
nocnegoBaTenbHOCTU, Tpe6oBaHUS, MeToAbl UCTIbITAHWIA

16



Pepaktop B.C. Kapmawes
TexHuveckuin pepaktop B.H. [pycakosa
Koppekrop E.[. AdyneHesa
KomnbtoTepHas BepcTka M.A. HanedkuHol

Cpano B HaGop 28.10.2016.  MognucaHo B nevars 25.11.2016.  ®opmar 60x84 .  MapHutypa Apuan.
Yen. neyw. n. 2,79. Yu.-usg. n. 2,52, Tupax 32 ak3. 3ak. 2966.
[MoaroToBNeHo Ha OCHOBE 3MEKTPOHHOW BEPCUU, NPefoCTaBeHHoN paspaboTunkom cTaHgapTa

M3paHo u otnevataHo Bo ®Iryn «CTAHOAPTUH®OPM», 123995 Mocksa, 'paHaTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru


https://meganorm.ru/Data1/25/25944/index.htm
https://meganorm.ru/mega_doc/fire/postanovlenie/41/postanovlenie_semnadtsatogo_arbitrazhnogo_apellyatsionnogo_916.html
https://meganorm.ru/Index2/1/4293741/4293741682.htm

