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Mpepgncnosue

Llenn, oCHOBHblE MPUHLWMLI U 06 Me NpaBuaa nNpoBeAeHns paboT Mo MexXrocyaapCcTBEHHON cTaHaap-
Tnsauum yctaHosneHbl FOCT 1.0 «MexrocygapcTBeHHaa cuctemMa ctaHgaptusanmm. OCHOBHbIE NOJSTIOXEHNA»
n FOCT 1.2 «MexrocygapcrBeHHas cuctema ctaHgaptusaumm. CtaHaapTbl MeXrocygapcTBEHHbIe, npasuna

n pekomMmeHgauummn no Me)KI'OC)/,EI,apCTBeHHOVI cTaHpgapTtusauun. MNpaeuna |f)a3p360TKl/lY NPUHATUA, 06HOBNEHNSA
N OTMEHbI»

CBefieHusi o ctaHgapTe

1 MOArOTOB/IEH 3aKpbITbIM aKLMOHEPHbIM 06LLEeCTBOM «HayuHo-ucnbITaTenbHbli LeHTp «CAMTIC»
N TexHn4yeckuMm KoMuTeToM Mo ctaHgaptusaumm TK 30 «3DnekTpomarHuTHas COBMECTUMOCTb TEXHUYECKUX

CpeAcTB» Ha OCHOBE COOCTBEHHOTO NepeBoja Ha PYCCKUIA A3bIK aHIN0A3bIYHON BepCcun CTaHAapTa, yYKkasaHHo-
ro B nyHkte 5

2 BHECEH ®epepasibHbIM areHTCTBOM N0 TEXHUYECKOMY PEerysiupoBaHnio 1 MeTposiorum

3 MPUHAT MexrocygapCcTBeHHbIM COBETOM MO0 CcTaHgapTu3auuu, MeTposiormm u cepTudurkauum
(npoTokon oT 29 dheBpansa 2016 r. No 85-11)

3a NpuHATME NPOros10CcoBasIn:

KpaTkoe HavMeHOBaHWe CTpaHbl Kog cTpaHbl no CokpalleHHOe HaVMeHOBaHNe HaLWMOHaIbHOrO
no MK (MCO 3166) 004-97 MK(WCO 3166)004-97 opraHa no ctaHgapTusauum

ApmeHus AM MuH3aKkoHOMUKN Pecny6nvnkn ApmeHuns

Benapycb BY FocctaHpapTt Pecny6nukn Benapycb

KazaxcTtaH Kz FoccTtangapt Pecny6nukn KasaxcrtaH

Kuprusuns KG Kbiprei3cTaHgapT

Poccus RU PocctaHgapt

TagXnkucTaH TJ TagxukctaHaapT

4 Mpuka3om PefepanbHOro areHTCTBa No TEXHUYECKOMY PerynpoBaHvio U MeTposiornmn oT 20 okTabps
2016 r. No 1465-cT MmexrocyapcTBeHHblii ctaHgapT FOCT IEC 61000-4-27—2016 BBefeH B AelicTBME B kave-
CTBe HauuoHanbHoro ctaHgapTta Poccuiickoii ®epgepaunm ¢ 1 mioHa 2017 r.

5 HacTtosAwmii ctaHaapT UAEHTUYEH MexayHapoaHoMy ctaHaapTy |IEC 61000-4-27:2009 «2OnekTpomar-
HUTHas coBMecTuMOocTb (BMC). UacTb 4-27. MeToApl NCNbITAHWIA U U3MEPEHUIA. VcnbiTaHNe Ha YCTONYMBOCTb
K HECUMMETPUM HanpshKeHuin ana obopyaoBaHys ¢ noTpebnsembiMm TOKOM He 6onee 16 A Ha dasy» [«Electro-
magnetic compatibility (EMC) — Part 4-27: Testing and measurement techniques — Unbalance, immunity test
for equipment with input current not exceeding 16 A per phase». IDT).

MexpayHapogHbiii ctaHgapT IEC 61000-4-27:2009 nogrotossieH MogkomuteTom 77A «HuskoyacToTHble
3/1eKTPOMarHuTHble AB/IeHNsA» TexHuyeckoro komuteTta TK 77 IEC «32nekTpomarHutHas COBMECTUMOCTb».

HacTosiuiee o6beamMHeHHOe n3gaHve ctaHgapta IEC 61000-4-27:2009 BkitovaeT B cebs nepeoe n3ga-
Hve. onybnvkoBaHHoe B 2000 r., u n3ameHeHne 1 (2009 r.).

Mpy NnpYMeHeHUn HacTosIWero cTaHgapTa pekoMeHAyeTCs UCNOoJb30BaTbh BMECTO CCbITOYHBIX MeXAay-
HapoAHbIX CTaHAapTOB COOTBETCTBYIOLWME UM MEXTOCYyAapCTBEHHblE CTaHA4ApThl, CBEAEHMS O KOTOPbLIX Npu-
Be/EHbl B [OMONHUTENLHOM NpUIoXeHun JA

6 BBEJEH BIMNEPBbIE

7 NEPEN3AAHUE. Anpenb 2020 r.
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WNHopmaLums o BBegeHUn B feiicTBUE (NpekpaLLeHun eiicTBUS) HaCTOoAWEero cTalgapTa u nsme-
HEHUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille rocyaapcTB Ny6avMKyeTCA B yKazaTensx HauMoHa IbHbIX
cTaHAapTOoB, N3faBaembix B 3 TUX rocygapcTsax, a Takke B ceTU VIHTepHeT Ha caiiTax CooTBe TCTBY-
IOLLMX HALMOHaNbHbIX OPraHoB No cTaHjapTusauuu.

B cnyyae nepecmMoTpa, M3MEHEHUS M OTMeHbl HACTOSALLEro cTaHgapTa cCooTBe TCTBYyLWan UH-
hopmauusa bygeT onybnmkosaHa Ha ouuManbHOM MHTepHeT-caiTe MexrocyfapcTBEeHHOro coseTa no
cTaHgapTusaumn, MeTponoruv n cepTudukauny B kKaTanore «MexrocygapcTBeHHble CTaHAapTbi»

© CraHgapTvHdgopm. odhopmieHne, 2016, 2020

B Poccuiickoit ®eaepauumn HacTosILMIA cTaHAapPT He MOXET GblTb MOSIHOCTLIO
WM YaCTUYHO BOCMPOW3BEAEH, TUPXKMPOBAH WM PacnpocTpaHeH B KayecTBe ogu-
UManbHOro usgaHus 6e3 paspelleHus ®efepasibHOr0 areHTCTBa Mo TeXHUYECKoOMy
PerynnMpoBaHunio 1 MeTponoruu
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BeBepeHune

CrtaHgapTbl cepun M3IK 61000 ny6anKyrOTCSt OTAENbHBIMU YacTsiMU B COOTBETCTBMU CO ClefyloLLeit
CTPYKTYpPOIA.

-y4acTb 1. O6Lwme NonoxeHus:

oblee paccmoTpeHne (BBefeHne, dyHAaMeHTabHble NPUHLMMBI), onpefeneHuns, TePMUHONOINS;

- 4acTb 2. JneKTpoMarHnTHas o6CcTaHoBKa.

onvcaHve 3/1eKTPOMarHUTHOW 06CTaHOBKW, knaccutukaums 31eKTPOMarHUTHOW 06CTaHOBKM, YPOBHU
3/1eKTPOMarHMTHOW COBMECTUMOCTH.

- 4yactb 3. Hopmbl:

HOPMbI 3/1EKTPOMAarHUTHOW 3MUCCUM, HOPMbI NOMEXOYCTONYMBOCTH (B TEX C/yYasnX, KOrga OHU He ABNSA-
10TCA NpeAMeTOM PacCMOTPEHUA TEXHUYECKUMU KOMUTETaMu, paspabdatbiBalolyMu CTaHAapTbl Ha NPoAyk-
uuio);

-4acTb 4. MeToAbl UCMbITAHUI N U3MEPEHNIA:

METOAb! N3MEPEHUIA, METO/bI UCTIbITAHWIA:

-yvacTb 5. PyKoBoACTBa Mo yCTaHOBKE ¥ MOMEeXOoMnoAaB/ieHNI0:

PYKOBOZCTBA MO yCTaHOBKE, METOAbl 1 YCTPONCTBA NOMEXONoaBeHNs:

-yacTb 6. O6Llume cTaHfapThbI:

- yactb 9. PasHoe.

Kaxpgas yacTb fanee nogpasfensercs Ha HeCKO/IbKo YacTei, ony6/IMKOBaHHbIX NGO B KaYecTBe MeXx-
[YHaPOAHbIX CTaHAAaPTOB WMAN TEXHUYECKUX TPeBOBaHUA, UM TEXHUYECKNX OTHETOB, HEKOTOPbIE N3 KOTOPbIX
6blM yxKe ony6nnKoBaHbl Kak pasgenbl. OcTanbHble 6yayT onyb/mMkoBaHbl C ykasaHnem Homepa vactu, 3a
KoTopbIM cnegyeT gedumc, a 3atem HoMep pasgena (Hanpumep, IEC 61000-6-1).
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M E X T OCUY A4 APCTUBEHH®bB 7 CTAHAOAPT

JnekTpomMarHuTHas copMmecTumocTb (OMC)
YacTb 4-27
METOAb! NCMbITAHUA U UBMEPEHWUI

McnbiTaHne Ha yCTOMYMBOCTb K HECUMMETPUN HaNpPsXeHWii Ans 060pyao0BaHuA
Cc noTpeb6asemMblM TOKOM He 60/1e0 16 A Ha hasy

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

fata eBegeHns — 2017—06—01

1 O6nacTb NMPUMEHEHUSA U LefNb

HacToswwmii cTaHgapT NPUMEHSETCA K UCMbITAHUSIM Ha NMOMEX0YCTONYMBOCTb 3/1EKTPUYECKOTO U 3Mek-
TPOHHOTO 060pYyAOBaHUs (annapaTtoB U CUCTEM) B UX 3/IEKTPOMArHUTHOW 06CTaHOBKE. PacCMOTPEHbI TOSbKO
KOHAYKTVBHbIE 3/1IEKTPOMArHUTHbIE SIBMIEHUS, B TOM YUC/I€ CBSA3aHHbIE C UCMbITAHUAMU HA NMOMEXOYCTONYM-
BOCTb 060pyA0BaHnsA, MOAKIHOHAEMOrO K 06LWEeCTBEHHbIM M MPOMbILLMIEHHBIM CETSAM.

Hactosiwumii cTaHAapT MMeeT Lefblo YCTaHOBWUTL OOLLYH OCHOBY [/11 OLLEHKM MOMEX0YyCTORYMBOCTU
3M1EKTPUYECKOr0 M 3/IEKTPOHHOTO 060PYA0BaHUS MPU HECUMMETPUN HaNPSHKEHUIA 3NEKTPONUTAHNS.

Tpeb6oBaHWsA HACTOALLEro cTaHAapTa NPYMEHSIOT A1 3/IeKTPUYECKOro 1 3/IeKTPOHHOro o60pyAoBaHus,
NoAKNHYAEMOr0 K TpexdasHbIM 3M1EKTPUYECKMM CETSIM NEPEMEHHOIO Toka Yactotoil 50 unm 60 'y, ¢ HoMu-
HaNbHbIM NOTPe6AsieMbIM TOKOM He 6osiee 16 A Ha hasy.

HacToswwmii ctaHgapT He pacnpocTpaHseTcs Ha TpexdasHoe o6opyfoBaHue C HelTpasibio, ecnm 3To
060pyaoBaHne OYHKUMOHMPYET Kak rpynna ogHohasHbIX Harpy3ok, NOAKMUYEHHbIX Mexay asHbIMU 1 Helt-
TpasibHbIM NPOBOAAMMU.

HacToswwmii ctaH4apT He pacnpocTpaHsaeTCs Ha 3/1eKTpUYeckoe U 3MeKTPOHHOe o6opyaoBaHue, noa-
K/to4aemMoe K pacnpegenutesnibHbiM CETSIM NepeMeHHOro Toka yactoToit 400 Iu.

HacTosilwumii cTaHgapT He BK/IYaeT B ce6s1 UCMbITaAHUIA, OTHOCALMUXCA K KO3(PULNEHTY HECUMMETPUN
HanpsHxeHuii No HyNeBoW NocnefoBaTeIbHOCTH.

McnbiTaTesibHble YPOBHU MPU UCMbITAHWSAX HE NMOMEXOYCTONYMBOCTL, HEOOXOAMMbIE ANSA KOHKPETHOW
3/1IEKTPOMArHUTHOl 06CTAaHOBKM, M KPUTEPUM KauyecTBa yHKLMOHMPOBaHNA yCTaHaBNNBAOTCSA B 06LLMX CTaH-
JapTax, cTaHgapTax Ha NpoAYKUMI0 KOHKPETHOro BMAa Wan Ha rpynnbl OA4HOPOAHON NPOAYKLUMM C y4eTOM npu-
MEHUMOCTW. MpU 3TOM UCNbITAHUA Ha YCTOWYMBOCTL B COOTBETCTBUM C HACTOSLLMM CTaHAAPTOM AO0/KHbI ObITh
BK/1HOYEHbI B 06LLMe cTaHAApTbl, CTaHAAPThI HA KOHKPETHYH MPOAYKLMI0 WKW TPYNnbl OAHOPOAHONM NPOAYKL U,
€C/IM CyLLecTBYeT BEPOSATHOCTb CHUXKEHUSI KauecTBa (DYHKLMOHNPOBaHUS 060pyA0BaHUSA WU HEBLINOHEHMWS
QYHKLMM NPU HECUMMETPUUN HANPSHKEHWI 3NEKTPONUTAHNUS.

MpoBepka HafeXHOCTU 3/1EKTPUYECKNX KOMMOHEHTOB (KOHAEHCAaTOopbl, ABUraTeNN U T. A.) U ANINTENbHbIE
BO34eicTBUSA (60/1ee HECKOMBbKUX MUHYT) B HACTOSLLEM CTaHAapTe He paccMaTpuBatoTCS.

2 HopmaTuBHbIE CCbINKN

B HacTosileM cTaHZapTe UCMOo/b30BaHbl HOPMATUBHLIE CCbIKM Ha Cnegylolie cTaHaapTsl. Ans fatu-
POBaHHBIX CCbI/IOK MPUMEHSIIOT TO/IbKO YKa3aHHOE U3faHne CCbIIOYHOTO CTaHAapTa, 4718 HEJATUPOBAHHbIX —
nocnegHee usgaHvie (BK/oUasi BCe U3MEHEHMST).

M3paHue oduymansHoe
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IEC 60050-161. International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic com-
patibility (MexayHapoaHblli 91eKTpoTEXHUYECKUIA cnoBapb. naea 161. SnekTpomMarHuTHass COBMECTUMOCTb)

IEC 61000-2-4. Electromagnetic compatibility (EMC) — Part 2: Environment — Section 4: Compatibil-
ity levels in industrial plants for low-freguency conducted disturbances (3nekTpomarHutTHas COBMeCTUMOCTb
(3MC). YacTtb 2. DnekTpomarHutHas obctaHoBka. Pasgen 4. YpOBHM COBMECTUMOCTU Ha MPOMbILLIEHHbIX
npeanpuATUSAX AN HU3KOYACTOTHbIX KOHAYKTUBHbLIX NOMEX)

3 TepMUHbI 1 onpeperieHns

B HacTosiLem cTaHgapTe NpMMEHeHb! creayloLne TepMUHbI C COOTBETCTBYIOLLMMI OnpeseneHnsaMu.

3.1 ycToilumBoCTb (K 3NeKTpoMarHutHoit nomexe) (immunity (to a disturbance)]: Cnoco6HocTb
yCTpoiicTBa, 060pyA0BaHNA WU CUCTEMBI (DYHKLMOHMPOBaTb 6e3 yXy/LIeHNa KayecTBa Npy Hanydum anek-
TPOMarHUTHOM Nomexu.

(IEV 161-01-20]

3.2 HecummeTpua HanpshkeHuli (voltage unbalance). YcnoBusi B MHorochasHoil cucteme, npu KoTo-
pbIX cpefHekBagpaTVyHble 3HauyeHus (PasHbIX HaNPsHXKEHU UAW Yrabl cABura Mexay nocnefoBartesbHbIMU

dazamu He pasHbI.

(IEV 161-08-09]

3.3 K03 PUUMEHT HECUMMOTPUMU HanpsHKeHWli Mno obpaTHOl nocnefoBaTeNbHOCTU kun2, %
(unbalance factor k2 (%)]: OTHOLWeHNe cocTaBnsLLeli 06paTHON NocneAoBaTeIbHOCTM K COCTaBNSALWEid
npsIMOV NocnefoBaTe/IbHOCTU, U3MEPEHHbIX B COOTBETCTBUM C METOLOM CUMMETPUYHBIX COCTaBASAIOWMUX HA
yactoTte cetu (50 unm 60 'y)

Ki2 = 100 % (L/2IL1,).

rae U2 — HanpsihkeHne obpaTHOI nocieoBaTe/IbHOCTHU:
I/, — HanpsbxeHve npsMoli NocnefoBaTelbHOCTY.

MpumeuvaHnune — HanpsxeHus O6paTHOl7I nocnepoBaTtesnibHoern B cetu B OCHOBHOM SABJ/IAKTCA pe3y/ibTaTom
o6paTHbIX TOKOB B CETU, BbI3BAHHbIX HECUMMETPUUYHBIMUW Harpyskamu.

3.4 HapyweHue yHkumoHnposaHusa (malfunction): MpekpalweHne cnocobHOCTN 060pyAOBaHUSA Bbl-
NONHATb PYHKLMMN MO HA3HAYEHWIO WU BbINOMIHEHWE HEMPELYCMOTPEHHbIX (YHKLNIA.

4 0O6Lme NonoXxeHUs

HecummeTpus HanpsikeHuini MOXeT BO3AelicTBOBaTb Ha TpexdhasHoe 3NeKTPUYEcKoe W 3NEKTPOHHOEe
o6opygoBaHue. MpunoxeHne A onUCbIBAET UCTOUHWKM, BO3AENCTBUS U U3MEPEHME NOoMeX 3TOro Buaa.

HecummeTpus BbI3bIBAETCH KaK U3MEHEHWSMU aMNaUTYAbl HaNPsXKEHWs, Tak U U3MEHEeHUSMU caBura
thas. dopmyna ANns BblUMCIEHNS KOI(PMLMEHTA NECUMMETPMM HaNPsHKEHWA N0 0bpaTHOl nocnegoBaTeslb-
HOCTW. OCHOBaHHasi Ha yKa3aHHbIX NapamMeTpax, NpuBeeHa B NpunoxeHun B.

McnbiTaHns NpoBOAAT C LEebl UCCNEf0BAaTb BIMSIHUE HECUMMETPUM B CUCTEME TPEX(HA3HOT0 Hanpsixe-

HUS Ha 060pyAoBaHNe, BOCMPUMMYMBOE K YKazaHHOMY BUAY NOMEX, KOTOpble MOTryT Bbi3biBaTb:

- Neperpysku no TOKy BO BpaLLatoLLMXCA MallMHax NepemMeHHOoro Toka;

- reHepaumio HexapaKkTepHbIX TapMOHUK B 9/1IEKTPOHHbIX CUI0BbIX NpeobpasoBaTensx:

- Npo6nembl CUHXPOHM3aUUU MM oWNOKN ynpasneHusa B 6710Kax ynpaBieHUs 3/1eKTpoobopyaoBaHus
(cm. npunoxeHue A).

5 VcnbiTatenbHble YPOBHU

McnbiTyemoe o6opynosaHune (MO) nuTaloT cTabuibHbIM CETEBLIM HanpshXXeHWeM n 3aTem nofasepraroT
BO3A4EWCTBMIO NOCNeA0BaTENIbHOCTEN HECMMETPUYHbIX HANPsXKEHW B COOTBETCTBUM C PUCYHKOM 2.

B tabnuue 1 npvBefeHbl UCNbITaTe/IbHblE YPOBHU, MOJTyYEHHbIe B COOTBETCTBUM C ONUCAHUEM B Mpu-
noxexum C.

MpoAoMKNTENNIbHOCTb UCMbITAHUA HECUMMETPUYHBIM HanpsXXeHueMm, yctaHosneHHas ot 0.1 go 60 ¢, mo-
XeT ObITb NPUHATa B KayecTBe 06LLero pykoBoAcTBa AN U3YUYEHUA KPATKOBPEMEHHbIX ahheKToB.

2
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Ta6nunuya 1— WcnbiTatenbHble YPOBHU

WcnbiTa- McnbiTaTenbHblil ypoBeHb ANs knacca 2 McnbiTaTenbHblii ypoBeHb ANs knacca 3 WcnbiTa-
Homep TeNbHbli TenbHbI i
KCnbiTa YypOBEHb AMNAN- Bpc Amnnn- Bpe- ypoBeHb
Hna Ana Krllac dasa Tyaa Yron. ' *gz' b dasa Tyaa. Yron, * *E)J/Z- 'ER Ana “
ca _— % c %u, () c knacca
McnbiTa- y, 100.0 0° <4 100.0 0’
Hue 1
<4 95.2 125*% 6 30 y 93.5 127" 8 60
y 90.0 240’ ne 87.0 240"
Wenbita-  penoira- y 100.0 0 | 100.0 0"
Hue 2 HUE He
npoBo- «4 900  131* 13 15 . 8.0 134" 17 15
AAT y 80.0 239’ Y 740 238"
NcnbiTa- y 110,0 [ Ua 110.0 0"
Hue 3
<4 66.0 139’ 25 0.1 y 66.0 139" 25 2
y 71.0 235’ <4 71.0 235"
MpumeuaHne 1— L/ — HOMWHaNbHOE HaMpsHXeHUe.

MpumeuyaHue 2— wb3anasgbiBaeT oTHocuTensHo Ug, a L. onepexaeTt Ug.

WcnbiTaHna onpegenexbl Ans 060pyAoBaHWA OTHOCUTENIbHO YPOBHel 2 M 3 COOTBETCTBEHHO MO
IEC 61000-2-4.

TexHn4ecknii KomuTeT, paspabaTtbiBalolwnii cTaHAapTbl Ha NPOAYKLMIO, MOXET ycTaHaB/iuBaTb /10600
ucnblTaTe NbHbIN YPOBEHb, OAHAKO /15 YCTPONCTB, NOAKNIOYAEMbIX K 06LL,EeCTBEHHBIM CUCTEMAaM 3/1EKTPOCHA6-
XEHWs, pekoMeHAyeTCsl, YTO6bl YPOBHU GbI/IN HE HWXE onpejenieHHbIX ANS Knacca 2.

6 WcnbiTaTrensHoe o6opynoBaHue

6.1 WcnbiTaTenbHble reHepaTopsbl

B KOHCTpyKUMM reHepaTopa [O0/KHbI 6biTb NPefyCMOTPEHbl Mepbl A1 UCK/TIOYEHUS SMUCCUN 3HAUU-
Te/IbHbIX 3/1IEKTPOMArHUTHbIX MOMEX, KOTOpble MPU WHXEKTUPOBaHWM B CeTb 3/1eKTPONUTaHUsA MOrn 6bl No-
B/IMSITb Ha pe3y/ibTaTbl UCNbITAHWA.

TOYHOCTb PerynnpoBKM BbIXOAHOTO HanpsxkeHus +1 % UN, casbl +0.3".

Ta6nuua 2— XapakTepucTuKu UCMbITATENLHOTO reHepaTopa

XapakTepucTtuka reHeparopa Tpe6oBaHue
XapakTepucTrka BbIXOAHOTO HanpshXeHns WH '123’,
TOYHOCTb YCTAHOBKW BbIXOAHOIO HaNpsXeHns +2%Un
Harpy3ouHas cnoco6HOCTb MO TOKY [focTtatouHas gns nutauma WO npu Bcex yCnoBMAX
ncnblTaHuii

MoNoXNUTENbHBIA N OTpULaTENbHBIV BbIGPOCHI HaNpsXxeHns  MeHee 5 % M3MeHeHMs1 HanpsXeHus
Ha BbIXO4e reHepaTopa Ha pe3ncTuBHoOl Harpyske 100 Om.

Bpems HapacTaHus n cnaga HanpshkeHus npu ero usmeHe- OT 140 5 MkC
HUW. TeHepaTop Harpy>XeH Ha Pe3nuCTUBHYIO Harpysky
100 Om

Obune rapmMoHUYECKNe UCKaXeHWUs BbIXOLHOTO Hanpsike- MeHee 3 %
Hua (THD)
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OKoHuaHue Tabnuupbl 2

XapaKkTepucTtuka reHepartopa Tpe6oBaHue
Cpsur das (0. 120. 240)' +30*
TOYHOCTb YyCTAHOBKU (hasbl 1* mexay AByMs nobbiMu haszamu
TOYHOCTb YCTAHOBKM 4acTOThbl 0.5 % fj (50 nnmn 60 u)

6.2 TpoBepka XxapakTePUCTUK UCMbITATE IbHbIX TeHeEPaToOpPoB

OueBUAHO, YTO CyLLeCTBYeT LMPOKKA cnekTp MO 1 NnoaToMy MOryT 6bITb MCMOMb30BaHbI UCMbITATEb-
Hble reHepaTopbl C Pa3/IMYHON BbIXOAHON MOLLHOCTbIO, NMPWU HEO6XO0AMMOCTHU.

VcnbiTaTtenbHblli reHepaTop A0/KeH 6biTb NPOBEPEH HA COOTBETCTBME XapakTepuctTukam n TpeboBaHu-
AM. MepeyncnieHHbIM B Tabnuue 2. KauecTBo hyHKLMOHMPOBaHWA UCNbITATENIbHOrO reHepaTopa fO/IKHO ObITb
NPOBEPEHO C PE3UCTUBHBLIMU Harpyskamu, obecneunsarowMmMmn cpefHekBafpaTuyHoe 3HavyeHve Toka, He npe-
BblLIAlOLLEe BbIXOAHOM Harpy3o4Hoi cnocobHOCTH reHepaTopa.

Kpome TOro, BbIxOAHAas HarpysoyHas Cnocob6HOCTb MO TOKYy reHepatopa Ao/hKHa OblTb NpoBepeHa Ha
BO3MOXHOCTb 06ecneyeHns KoadpuumeHTa amnanTyabl He meHee 3, koraa UN nprknagbiBatoT Kk ogHohasHol
Harpyske, obecneuvBaloLLeil cpegHekBaapaTMyHoe 3HayYeHe Toka, He NpeBbilalollee BbIXOAHON Harpy3ou-
HOIn cNocobHOCTM reHepaTopa.

Kaxpas BbixogHas hasa reHepartopa fo/xHa 6bITb NpOBEpPeHa No oTAenbHOCTY. Mpumep noaxoasiuei
npoBepouyHoii Harpy3ku 230 B/16 A nprBefeH Ha pucyHke 4.

7 VicnbiTaTenbHasa yctaHOBKa

McnbiTaHne A0/MKHO NpoBoAnTLES € NO. NOAKIYEHHBIM K UCMbITaTENIBHOMY reHepaTopy C NMOMOLLbiO
Kabensi aNeKTponuTaHunsl, ycTaHoB/IeHHOro usrotosutenem MO. Ecnu gnvHa kabensi He ycTaHoOB/EHA, NCNOJTb-
3Yyl0T Kak MOXHO 60/iee KOpoTkuii kabenb, NpUrogHblii AnA nogknioyexnns VO. AnnHa kabens fomkHa 6biTb
yKasaHa B oTyeTe 06 UChbITaHuAX

Ha pucyHke 3 npuBefeHa npuHuMnuanbHas cxema ans reHepauuyv HECUMMETPUYHOTO HanpshXeHns (U3-
MEHEHUSI aMNUTY bl UK pasbl) C UCNOb30BAHUEM FreHepaTopa € YCUNTENIEM MOLLHOCTU.

B cnyyae MCnonb30BaHNsA B CXeMe UCMbITaTe/IbHOro reHepaTopa TpaHcopMaTopoB 1 nepekoyvatenel
Heo6x0AMMO 1CNO/b30BaTh NepeMeHHble TpaHcopMaTopbl MUHUMYM B ABYX (hasax.

MopTbl MO A0/MKHBI GbITh NOAK/YEHbI K COOTBETCTBYHOLWMUM NepudepuiiHbiM ycTpoiicTBaMm B COOTBET-
CTBMM C yKazaHMeM K3roToBuTens. Mpu oTCYTCTBUU NePUEPUItHbIX YCTPONCTB OHW MOTYT GbiTb 3aMEHEHbI
nMuTaTopamMu.

8 lMpouenypbl NcnbiTaHUA

8.1 OnopHble ycnosua B nabopatopun

[na Toro 4to6bl CBECTU K MUHUMYMY B/IMSIHVE NapamMeTpoB OKpyXalolwwe cpefbl Ha pe3ynbTarbl UCMbI-
TaHWiA. X cnegyeT NPOBOAUTL B KNUMATUUYECKMX N 3N1EKTPOMArHUTHbIX HOPMasibHbIX YCNOBUSIX, KakK yKasaHo
88.1.1un8.1.2.

8.1.1 KnumaTtunueckue ycnosus

Ecnu nHoe He ycTaHOBNEHO TEXHUYECKAMY KOMUTETaMW, OTBETCTBEHHbIMM 3a pa3paboTky 06X cTaH-
[apToB U CTaHAApPTOB Ha NPOAYKUMIO, KIMMaTuyeckue ycnosusa B nabopartopum Ao/HKHbI COOTBETCTBOBATb
BCEM npefe/ibHbIM 3HaYeHNAM, YCTaHOB/IEHHbIM COOTBETCTBYIOLMMMN U3rOTOBUTENAMU 418 (PDYHKLMOHMPOBaA-
HUa MO n ncnbiTatensHoro o6opyaoBaHus.

McnbiTaHua He NpoBOAAT, eCnn Ha nosepxHocTn VIO unu ucnbsitatesibHoro 060pyfoBaHns 13-3a rnosbl-
LUEHHOI BIaXHOCTW BO3HMKaET KOHAEeHcauus Bnaru.

MpumeyaHune — ECAM CyLWECTBYIOT 4OCTATOUHbIE OCHOBAHMUS CUMTATb, YTO SIB/IEHNE, OTHOCSLLEECs K 06nacTn
NPUMEHEHUA HaCTOSLEero cTaHgapTa, Bbi3blBAETCA KIMMATUYECKUMU YCTOBUAMM, TO [aHHble CBEAEHUS [O/MKHbI ObiTb
NPUHSTHI BO BHUMaHWE TEXHUYECKUM KOMUTETOM, OTBETCTBEHHBLIM 3a Pa3paboTKy HACTOsLLEro cTaHhapTa.

8.1.2 3neKTpoMarHuTHble yC/10BUSA
OneKTpoMarH1THbIe YCNoBKA B NabopaTopun He JO/KHbI BAUATb HA Pe3y/ibTaTbl UCTbITAHWIA.
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8.2 TlpoBefeHve ucnbiTaHWi

MO pomkHO 6bITb CKOHUIYPUPOBAHO A1 €r0 HOPMasibHbIX YCI0BUIA aKcnayaTauuu.

McnbiTaHnsa f0MKHbI 6bITb BbINOSIHEHbI B COOTBETCTBUM C M/1AHOM MCMbITAHUIA, B KOTOPOM HE06XoAMMO
ykasaTb:

- HOMep ucnbiTaHus (cm. Tabnauuy 1);

- UCMbITaTeNbHbIA YPOBEHb;

- NPOAOMKUTENBHOCTL UCMNbITAHUS;

- NOPThbI, NOABEPTHYTbIE UCMLITAHUIO;

- NpefAcTaBuTeNbHbIE YCNOBUA aKkcnayatauumn UO;

- BCromorartesibHoe o6opyoBaHue.

MapamMeTpbl UCTOYHMKA NMUTAHUSA, CUTHAIOB U APYTUX YHKLMOHAIbHbLIX 3N1EKTPUYECKUX BESTMUNH [0MK-
Hbl 6bITb B NpeAenax UX HOMUHaNbHOro Anana3oHa. MNpu oTCYTCTBUN PakTUUYECKNX UCTOYHNKOB yrpaBsioLLe-
rO CUrHasia OHU MOTYT ObITb CMOAENNPOBaHbI.

[na kaxaoro ncnbiTatesibHOr0 YpoBHSA HE06X0AMMO Nofasartb MUHUMYM TPU HECUMMETPUYHBIX Noce-
[10BaTeNbHOCT C UHTEPBA/IOM He MeHee 3 MUH MeXAy KaXOW (CM. PUCYHOK 2).

MprMeHseMble YPOBHW UCMbITAHWIA AO/KHBI YepeoBaTbCa cnegyowmm obpasom:

- nepsas nocnepgosartenbHocTb: Ugk L1. Ubk L2. Uck L3;

- BTOpas nocnegosartenbHocTb: Uak L2, Ubk L3. L/ck L1;

- TpeTbs nocnegosatenbHocTb: Uak L3. Ubk L1. Uck L2.
roe Ua. Ubn Uc (cM. Tabnuuy 1) — HanpshkeHus reHepartopa, a L1. L2 n L3 — Bxogpl NO.

M3MeHeHNs HanpskeHus NUTaHua AO/DKHbI NPOMCXOAUTL NPpU HyseBbiX nepecevyeHusx Ug. BeixogHoe
MosIHOe CONPOTMB/IEHNE UCMbITATENIbHOTO reHepaTopa A0/HKHO 6bITb HU3KMM B YCTAHOBMBLUEMCSA COCTOSHAW U
BO BpPeMA NepexoHblX Nepuoaos.

Mpy NnpoBeAeHNN UCMbITAHWIA (HUKCHUPYIOT Kaxaoe yxyaleHne kadecTBa yHKunoHnpoaHus MO. O6o-
pygoBaHue. ucnonb3yemoe A5 MOHUTOpUHra coctosiHua MO. fo/mKHO 6biTb CNOCOGHO OTpaxaTb Ntobble
U3MEHEHVA pexuma u xapakTepucTuk dyHkunoHuposaHua MO kak BO Bpems, Tak W NMocie OKOHYaHWs wuc-
nbiTaHWA. Mocne 3aBepLlUeHUst Kaxaol rpynnbl UCMbITaHUA NPOBOAAT MOJHYK NPOBEPKY (PYHKLMOHAbHbIX
xapakrepucTtuk MO.

9 OueHka pe3y/ibTaToB MCMbITaHUN

PesynbTatbl UCNbITAHWI AO/MKHbI BbITb KNACCUULMPOBaHbI C TOYKU 3PEHNA NPEeKpaLLeHns BbINOHEHNS
PYHKUMN 1K yXyAWweHna kavectBa yHKUVOHMPOBaHNA VO B cpaBHEHWUM C YPOBHEM KayecTBa (PYHKLMOHK-
poBaHusA. onpefeneHHbIM ero N3roToBuTesIeM, 3aka34ymkomM MUCMbITAHWUA UM COrNacoBaHHbIM MeXay U3roTosu-
TesieM 1 nokynartesiem npoayKuun.

PekomeHayeTca cnepytowas knaccuukauus:

A — HopMasibHOE KayecTBO (DYHKLMOHNPOBAHUSA B Npegenax, yCTaHOBMNEHHbIX U3roTOBUTENEM, 3aKa3yu-
KOM UCMbITAHUA WAW MoKynaTenem.

B — BpeMeHHOe npekpalleHne BbIMONHEHUA PYHKUUN UK YXYLLIEHNE KayecTBa (PYHKLUOHNPOBAHUSA,
KOTOpble MCYe3atoT Nocse NpekpaleHns Bo3AenCcTBMA NoOMeX, C BOCCTAHOB/IEHUEM HOPMaibHOTO (OYHKLMOHW-
poBaHusa MO 6e3 BMelLaTenbCTBa oneparopa.

C — BpeMeHHoe npekpalleHne BbINoJIHEHUA PYHKLUN UNK yXy[leHne kavyectsa (OyHKLMOHMPOBaHUS,
KOppeKuus KoTopbix TpebyeT BMellaTenbcTea oneparopa.

D — npekpalleHne BbINONIHEHUS PYHKUUN UK yYXyALWeHe kavyecTBa (OyHKLNOHUMPOBaHUS, KOTOpbIe He
ABMIAIOTCA BOCCTaHaB/IMBAEMbIMUN M3-3a NOBPEXAEHNA 060py0BaHNA (KOMNOHEHTOB), HapyLUeHUs nporpam-
MHOro o6ecneyeHns Ui NoTepun AaHHbIX.

B flOKYMeHTauun N3rotoBUTeNs MoryT GbiTh YCTAHOB/EHbI BO3AeincTBMA Ha VNO. KoTopble MOryT paccma-
TpUBATLCA Kak He3HauuTe lbHble 1, crnefoBaTesibHO, J0MNyCTUMbIE.

[JaHHas knaccudmkaums MoxeT ObiTb UCNONb30BaHa B kayecTBe PyKOBOACTBA NPV OnpeAesieHun Kpu-
Tepues KayecTBa (PYHKLMOHWPOBAHUA TEXHUYECKMMU KOMUTETamn, OTBETCTBEHHbIMU 3a pas3paboTky 06LnX
CTaHAapToB, CTaHAAPTOB Ha NPOAYKLMIO KOHKPETHOrO BAa 1 rpynnbl OAHOPOAHOW NPOAYKLMW, UK B Ka4ecTBe
OCHOBbI /1 COrNaLleHns 0 KpUTepusax Kayectsa MyHKLMOHMPOBaAHNA MeXAy U3roToBUTENEM W NoKynaTenem,
ec/in, Hanpumep, He CyllecTByeT MPUMEHUMOro o6LLero ctaHgapTa, crtaHgapta Ha npoayKUumnio KOHKpeTHOro
BMAA WM CTaHAapTa Ha rpynny OAHOPOAHON MPOAYKL UK.
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10 OT4yeT 06 uUcnbiTaHUAX

OTYeT 06 MCNbITAHNAX JO/HKEH COAEPXaTb BCe CBeAEHNS, HEOOX0ANMble A/151 BOCMPON3BEAEHNSA UCTbI-
TaHus. B 4yaCTHOCTW, AO/MKHO ObITb OTPaXEHO CreayloLlee:

- MYHKTbI, YCTAHOBNEHHbIE B NS1aHe UCMbITaHWiA, Kak ykasaHo B pasgene 8.

- naeHTudukauma MO 1 N6oro CBSI3aHHOTO C HUM 060pyA0BaHMS, HANPUMep Mapka U3roToBUTENS, TUN
NPOAYKUWW, CepUiiHbIi HOMEp;

- NOEHTUMKALMS UCMbITaTeNlbHOrO 060pyAOBaHUS, HaNpUMep Mapka W3roToBUTENs, TUM MPOoAYKLuUK,
cepuiiHbIi Homep;

- Nto6ble 0cobble yCoBMA 06CTAHOBKM, B KOTOPOW 6GbISI0 NPOBEAEHO UCTbITaHWE, HanpuMep 3KpaHWpo-
BaHHOe MoMelleHue;

- nto6ble 0cobGble YCNoBUSA, HEOGXOAUMbIE ANS MPOBEAEHNUS UCTbITAHUS;

- YPOBEHb KayecTBa (PYHKLMOHUPOBAHNS, YCTAHOBMEHHbI/ N3rOTOBUTENIEM, 3aKa3UMKOM WCMbITAHWUS Un
nokynaresnem:

- KpUTEpUiA KayecTBa (hYHKLMOHNPOBAaHNSA, YCTAHOBMIEHHbI B 06LLeM cTaHjapTe, CTaHAapTe Ha NPOAyK-
LMo UK B CTaHAapTe Ha rpynny oAHOPOAHOW NpoayKLuK;

- Nto6ble pesynbTaTthbl Bo3aeicTBua Ha MO npu ncnbiTaHuu, Habngaemolie BO BpeMa Uan nocne npe-
KpalleHus nojayv noMexu, n AIMTeNbHOCTb HabNo4eHUst 3TUX BO3aelicTBuiA;

- 060CHOBaHME peLleHnss «COOTBETCTBYEeT/He COOTBETCTBYeT» (OCHOBAHHOE Ha KpuUTepun kadyecTsa
hYHKLMOHMPOBaHUS, yCTaHOB/IEHHOM B 06LLEM CTaHAapTe, CTaHAapTe Ha NPOAYKLUMIO KOHKPETHOro B1aa um
B CTaHAapTe Ha rpynny oAHOPOAHOI NPOAYKUMIA, UIM B COFNAlIEHUIN MeXAy U3roToBUTENEM W NoKynaTenem).

- niobble ocobble YCNOBUS WUCMOMb30BaHUS, HanpuMep AAUHA WKW TUN Kabens, aKpaHUpoBaHWE WK
3a3emsieHne, Win ycnosusa yHKLMOHUpoBaHust MO, KOoTopble HeobXoAMMbI 4151 LOCTUXEHUS COOTBETCTBUS
TpeboBaHuAM.

VI3MeHeHwe Npu NepeceyeHny HyneBoro YpoBHsi
thasbl He nofBepxeHHol nomexe

PucyHok 1— lNpumMep HECUMMETPUYHOTO TPeX(asHoro HanpsHKeHUs NuTaHus (McnbiTaHue 3)
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L1 L2 L3 L2 L3 L1 L3 L1 L2
| I [
| [ |
MuHuMyM HecummeTtpuuHasn
180 c nocnenosarenibHOCTb

ANNTENBHOCTHIO t

PucyHok 2 — YepepoBaHue Tpex HECUMMETPUYHbIX UCAbITATE/bHbIX NOCNef0BaTeNbHOCTE
(uvknuuecknii caBur Hanpsbkenmin Ua. Ub n L)

TpexdasHbiit
UCTOYHUK
nuTaHus

CeTb
3N1EKTPONUTAHNSA

HeliTpanbHbiii
nposog (ecnu i

NPUMEHNMO) |
O—*-
A
MpumeyaHune — PUCYHKM 1, 2 npuMeHsOT kK cuctemam 50 L.

PucyHok 3 — Cxema yCTpOVICTBa ncnblTatenbHol YCTaHOBKN ANA CO34aHNA HECUMMETPUYHbIX HaI'IpH)KeHVIVI
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G — ucnbiTaTenbHblit reHepaTop; Lt — BbiBoA hasHoro HanpsixeHus; N — HeliTpans. B — MOCTOBOi BbinpAMUTENb; C — 31€KTPONNTU-
yecknii koHgeHcaTtop 11000 MkO + 20%. R —pesucTtop 61 OmM 1 1%. Ra— A0ONONHUTENbHbI pe3uctop

MpumevyaHne — 3HauyeHne Rafo/mkHO BbITb BbIOPAHO rak. 4To6bl 06LLee nocneoBaTeslbHOe CONPOTUBIEHNE
(cymma conpoTuBeHWii AOMONMHUTENBHOTO pe3ncTtopa Ra. conpoTuBAeHns NpoBOAKA Rwve. BHYyTPEHHEro conpoTuBAeHuns
ABYX NPOBOAALWMX AUOA0B 1N BHYTPEHHEro conpoTuB/eHna KoHgeHcaTopa Ac) 66110 92 MOM = 10 %.

PucyHok 4 — Mpumep NPOBEepPOYHOI Harpysku ANA UCMbITATeNIbHOMO reHepaTopa
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MpunoxexHue A
(cnpaBoy4HOE)

MICTOUYHUKN, BO3,D,el7ICTBVIF| N nsmepeHne HeCMMMeTpun

A.1 VICTOYHUKMK

OCHOBHOW NPUYMHON HECUMMETPUMN ABNSAIOTCSH OAHOA3HbIE HArPY3KM.

B HW3KOBOJIbTHbIX CETSAX OAHOA3HbIE HArPY3KM NOYTU NCK/TIYNTENBHO NOAKOUEHbI N0 cXeMe «thaza—HelTpanb»,
HO OHU pacnpejeneHsbl Mexay Tpems asamu 6onee UM MeEHee PaBHOMEPHO. B ceTax cpefHEro HanpshkeHust u BbICO-
KOBOJIbTHBIX CETAX OAHO(a3HbIe HArpy3ku MOryT GbiTb MOAKIIOUYEHbI MO cXxeMe «haza—hasza» UIn «hasa—HelTpanb».
3HauMTENbHBIMW O4HOMA3HBIMW HArpy3KkaMmn sIBASOTCS, HANPUMEP, XENE3HOAOPOXHbIE UCTOUHWNKN NUTAHNS NEPEMEHHOTO
TOoKa WK ofHodasHble VHAYKLUOHHbIE neun. HekoTopble TpexdasHble Harpy3ku ¢ HECUMMETPUYHBIM PEXUMOM PaGoThl,
Hanpumep Ayrosble neyu, ABASITCA NPUYNHON HECUMMETPUU.

BbICOKME YPOBHU HECUMMETPUU B TEYEHME KOPOTKMX NEPUOLOB BPEMEHU, KakK NMpaBu/o, Bbi3BaHbl C60SIMU B CETH.
3TM c60M NPONCXOASAT B OCHOBHOM B CETAX HU3KOTO HaNPSXEHWsl, HO MOTYT TaKkKe BO3HWKaTb B CETAX CPEAHErO W BbICOKOTO
HanpsHXeHust.

B 3aBMCHUMOCTY OT XapakTepuUCTUK 060pYA0BaHMS 3alUUTbl W NOSTHOTO CONPOTUB/IEHUS CETU 3TU CO60U NPUBOAAT K
pas/IMYHbIM COCTOSAHUSIM HECMMMETPUN, Kak nokasaHo B Tabnuvue 1 (cm. pasgen 5).

A.2 Bo3speiicTBusa

B yCcnoBusX HECUMMETPUU MOMHOE CONPOTUBEHNE TPEX(PA3HOTO ACUHXPOHHOIO ABUTaTenst Nogo6HO ero NosHoMy
COMPOTWBNEHNIO B MOMEHT nycka (HU3KOe MosIHOe CONPOTUBNAEHNE), YTO NPUBOAUT K O4eHb GO/NbLIOMY MYCKOBOMY TOKY, 0
[ecsaTv pas npesblWakLLieMy YyCTaHOBMBLUNICS TOK. CriefoBaTeNbHO, ABUraTe b, (YHKLMOHUPYIOLKIA B YCNOBUSX HECUM-
MeTPUYHOro NUTaHus, 6yaeT co3paBaTb HECUMMETPUYHbIE TOKU, CTENEHb HECUMMETPUU KOTOPbIX B HECKOJIbKO pa3 NpeBbl-
LIaeT CTENEHb HECUMMETPUU HaMPSHXKEHUIA. B pe3ynbTaTte TOKW B TpeXasHbiX CUCTEMAX MOTYT 3HAYUTENBHO pasnnyaTbes
1 yBeNIMYeHHsbI Harpes ha3(bl) ¢ 60/1ee BbICOKAM TOKOM GyAeT NnLib YHaCTUYHO KOMMEHCHPOBAH YMEHbLUEHWEM Harpesa B
Apyrvx pasax. Mpy NoBbILEHUN TEMNEPATYPbl MOXET NMPOU30WTH OTK/IOYEHNE OfHOMN (hasbl, YTO MOXET BbICTPO NPUBECTU
K paspyLlleHuto ABuratens.

[BuraTenn u reHepatopbl, B YaCTHOCTU Haubosnee KpynHorabapuTHble U JOPOrocTosiLLMe, MOTYT ObiTb CHAGXEHbI
3almuTolt ANA 06HAPYXEHUA YKa3aHHOTo COCTOSIHWUSA U OTK/IOYEHUA MalUMHbl. Mpy 4OCTATOYHO BbICOKOWN HECUMMeTpUM Ha-
npskeHns ofHoasHas 3almTa MOXET pearnpoBatb Ha HECUMMETPUYHbIE TOKM U OTKOYaTb MaLLUHY.

MHorocpasHble npeobpasoBaTenn, B KOTOPbIX OTAE/bHbIE BXOAHbIE (ha3Hble HANPsXXEHWS NO o4epesn BHOCAT BKNag
B HanpshXeHWe NoCTOSIHHOTO TOKa Ha BbIXofe, Takke 6yAyT NoABepraTbCsA BO34ENCTBUMIO HECUMMETPUM HANPSXEHW, Bbl-
3blBaloLLEl HexenaTesbHble Nynbcauuy Ha CTOPOHE MOCTOAHHOIO TOKa W HexapakTepHble rapMOHWKN Ha CTOPOHe nepe-
MEHHOIO TOKa.

Pa6oTa annapatypsl ynpaBneHus Takke MOXeT 6blTb HapyLleHa, 0CO6EHHO eC/in B ee KOHCTPYKLMM NpesycMOTPeHo
NMWb CUMMETPUYHOE NUTaloLee HanpshkeHne. Kpome TOro, faTuvkn MO SKOHOMUYECKMM MPUYMHAM 4acTo pasMellanT
Wb B OAHOW NN B ABYX (hasax, W B pe3y/ibTaTe BO3HUKAIOT OLINGKN yNpaBieHns u peryimpoBaHus, BeayLine K BO3MOX-
HOMY CEPbE3HOMY YXYALIEHUID PYHKLMOHNPOBAHUS.

A.3 VN3mepeHue

A.3.1 CummeTpuyHble cocTaBnfawLme

MpefcTaBneHHblA HKe MeTof CUMMETPUYHBIX COCTaBSIOWMX OTHOCUTCA K TpexdasHbiM CUCTEMAM, HO NPUMEHNUM
Takxe n K MHorohasHbIM cuctemam.

TpexdhasHasa cuctema 3N1eKTPONUTaHUsi CUMTaeTC HECUMMETPUYHOW, eCNI TPU CMEXHbIX BEKTOPA, UCMO/b3yeMblX
ANs ee nNpefcTaB/eHNs, HANPUMEP BEKTOPbI HANPSXXEHUA UMW TOKA, OT/IMYAIOTCA 3HAYEeHUEM, UAW KorAa Yrabl casura gas
Mexay nocnefoBaTefibHbIMU BEKTOpaMU He paBHbl 120". [N aHanu3a Takux Lenei Npyu ycnoBusiX HECUMMETPUN Gbin
NPUHAT METOJ CUMMETPUYHbIX COCTaBAALNX, YTOObI YNIPOCTUTL U MPOSICHUTL pacyeT HapylWweHUii HeCUMMeTpun cucTe-
Mbl NMUTAHWUSA, HECUMMETPUYHbIX Harpy3oK 1 npejenos yCcToNunMBocTM TpexdasHblX IHEeProcucTem.

3TOT MeTo[ NPUBOAUT TPU CBA3aHHbIX HECMMMeTpuuHbix BekTopa (Cja. Yb 1 Uc Ha pucyHke A.1l) k Tpem Habopam
CUMMeTpUYHbIX BekTopoB (C/la, 1/1b, (71ic; UN. ¥Y2b, ¥Y2¢, UQa, UQK. Ha pucyHke A.2). Tpu BekTOopa Kaxaoro Habopa
MMeIoT OANHAKOBOE 3HAYeHME 1 PacnonoXeHbl ¢ Pa3oBbIM CABUTOM IM60 0" [pucyHok A.2c)]. 6o 120" [pucyHkn A.2a) n
A.2b)]. Kaxablii Ha6op BeKTOpoB (Hanpumep, t/,a, L/J6, t/1c) ABNAeTcA CUMMETPUUYHON COCTaBNSAOLWENA NCXOAHBIX HECUM-
MEeTPMYHbIX BEKTOPOB W ONpejesnseTca Kak BeKTOpHas cuctema npsMoid, o6paTHO unu HyneBoi nocnefoBaTeNbHOCTH.
3ro OTHOCUTCSH Kak K BpallaloLMca BeKTopaM, TakuM Kak HanpshkeHWs Uan TOKW, Tak U K HeBpallaloLMCa BEeKTOPHbIM
onepaTtopaM, Takum Kak No/HOe CONPOTMB/IEHNE AN NOMHasA NPOBOAMMOCTb. HuxenepeuncneHHble npumMmepbl 0THOCATCA
K BpalLaloWmnMcs BeKTopaM HanpsKeHus.



FOCT IEC 61000-4-27—2016

MprBefEeHHbIA HUXKe NpUMep NnokasbiBaeT HECUMMETPUYHbIe BEKTOPbl C U3MEHEHHbIMU amnauTygamu v dasamm,
XapakTepHbIMW 471 COCTOSIHUA HeucnpaBHOCTU. [pu HOPMasbHbIX YCNIOBUAX 3KCMyaTauuu CUCTEMbI, NOABEPXEHHOMN
YC/I0BUSIM HECUMMETPUU. HanpsxeHns UQu U2, kak npaBusio, coctTaBnsoT He6onbLuoi npoueHT Uff

PucyHok A.1 — HecMMMeTpUUYHble BEKTOPbI HANPSXXEHUs

a) Mpsimas nocnego- b) O6patHas no- c) Hynesas no-
BaTeNLHOCTH Hanps- CnepoBare/ibHoCTL CNefoBaTeNibHOCTL
KEHNiA HanpsbkeHni HanpsXeHns

PucyHok A.2 — CocTaBsnaolme HeCUMMETPUYHBIX BEKTOPOB Ha pUCyHke A. 1

Tpy nocnefoBaTeIbHOCTM COCTAB/AOWMX BEKTOPOB MMEIOT TO Xe Hanpas/ieHne BpalleHns, KoTopoe 6bIa10 NpUHS-
TO AN NepBOHayYasbHbIX HECUMMETPUYHbIX BEKTOPOB (MPOTUB X04a YacoBoi cTpenku). ObpaTHas nocnefoBaTesibHOCTb
He BpallaeTcs B Hanpas/ieHWW, NPOTUBOMOMOXHOM NPAMOI nocnefoBaTeslbHOCTW, HO YepedoBaHue a3 B Habope 06-
paTHOi nocneoBaTeIbHOCTU NPOTVUBOMNO/IOXKHO YepefoBaHmnio ha3 B Habope nNpsiMoli nocnegosaTenbHOCTW. MNocneaosa-
TeNbHOCTbIO (ha3 sBNAeTCA NOPAAOK PACMONOXEHUS MaKCMasibHbIX 3HaYEHWUI i BO BpEMEHHO o6nacTu.

A.3.2 KoathpuuyneHTbl HeCUMMETpUM HanpsXXeHWii No o6paTHON 1 HYyN1eBOW NocnefoBaTeIbHOCTAM

A.3.2.1 KoathhuuneHT HecuMMeTpuUn HanpsixxeHuii no o6paTHO nocnegoBaTeNbHOCTH

Mpy Nosy4YeHNn CUMMMETPUYHBIX COCTaBASOWMUX U3 CUCTEMbI HECUMMETPUYHBIX HaNPsXKEHU CTENEHb HeCUMMe-
TpuM no o6paTHOl nNocneoBaTeIbHOCTU HanpsXeHWii MoxeT 6biTb onpeAeneHa ¢ UCNoNb30BaHMEM OTHOLIEHWUA COCTaB-
nswLei obpaTHol nocnefoBaTeIbHOCTY HANPSHXKEHWI K cOCTaBAsAoLW el NPAMON nocnefoBaTeIbHOCTN. 3TO OTHOLWEHMNE
06bIYHO Ha3blBalOT KOIPMDULMEHTOM HECUMMETPUN HaNpsXXeHUi A nNo o6paTHOl nocnefoBaTelbHOCTN

=4 WV
rae U2 — HanpshkeHne obpaTHOi nocnefoBaTesibHOCTY:
Uy — HanpseHue npsMoii nocnepoBaTelbHOCTY.

HanpspkeHus o6paTHOI nocnefoBaTeIbHOCTU 3HAUMTE/IbHO 0CNabAsATCA NPY pacnpocTpaHeHun oT ceTeli c 6onee
HU3KUM HanpshkeHneMm Kk ceTsiM ¢ 60/1eB BbICOKUM HanpshkeHuem. B o6paTtHoM HanpaBneHun (1. e. oT 60/iee BbICOKOrO K
60/1ee HM3KOMY HanpshkeHuto) nboe ocnabneHne 3aBUCUT OT HaIMUMA TpexdasHbiX BpalaloLMXCs MallviH, KOTopble
UMET CMMMeTpupYyoLWnii addexT.

Hanpspkenus o6paTHO nocnefoBaTelbHOCTM B OCHOBHOM 06pasyloTcsi B pesyfibTaTte AeiicTBUA B CeTU TOKOB 06-
paTHOl nocnefoBaTeIbHOCTU, BO3HUKAIOLLNX B HECUMMETPUYHBIX Harpyskax.

A.3.2.2 KoathhnumeHT HeCcuMMeTpUn HanpshkeHuit no Hy1eBol nocnefoBaTeslbHoCTH

[lononHnTenbHO MOXeT 6biTb OnpefeseHa cTeneHb HECUMMETPUU HanNpPsHKeHWUA No HyNeBoi nocnefoBaTesIbHOCTU
KakK OTHOLUEeHWe COCTaBNAloLeli HyNeBOl NOCNef0BaTE/IbHOCTU HAaNPSXEHWIA K coCcTaBNsAoLW el NpsMoii nocnegosartesb-
HOCTU HaNpPsXXeHWUiA, T. e. KOAPPULNEHT HECUMMeTPUN HanNpPsXKeHWi No o6paTHOl NocnefoBaTeNbHOCTH

*«0 =

rae UQ— HanpshkeHvne Hy/eBOi nocnefoBaTelbHOCTY;
I/, — HanpshkeHne nNpsMoii nocnepoBaTeIbHOCTY.
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PacnpocTpaHeHne HeCUMMETPUIN HaNpPsKeHWUI No Hy1eBOI NocnefoBaTeIbHOCTU NpeAoTBPaLLaloT TpaHcdopmaTo-
pamu. BK/IIOUYEHHbIMW MO CXeMe TpeyronbHuka.

HanpsixeHusi HyneBoli nocnefoBaTeNbHOCT B OCHOBHOM 06pasytloTca B pesynbTate feiCTBUSI B CETU TOKOB Hyne-
BOV mocnepoBaTesIbHOCTN, BO3HMKAOLMX B HECUMMETPUYHbIX Harpyskax. OHuU MOryT BAUATL Ha TpexdasHoe obopyaoBa-
HWe, BK/IIDYEHHOE Mo cxeMe «fhaza—HeliTpanb», HO He BANAIT Ha GO/MbLIMHCTBO TPexda3HOro 060pyA0BaHNs, BKIOYEH-
HOro no cxeme «asa—asa».

A.3.3 PaccmoTpeHune nsmepeHus

KoadhpmumeHTbl HECUMMETPUN HaNPSXXEeHNUA AO0/KHbI 6bITb U3MEepeHbl Ha OCHOBHOW vactoTe (50 wnm 60 lu). B
NPOTMBHOM C/lyYae Takoil Bkaj B COCTaBNAOLLYIO Hy/1eBOV NoC/ef0BaTeIbHOCTH, Kak HanpshkeHne TpeTbel rapMoHuKY,
n/unn B COCTaBNAKOLLYI0 06paTHON NocneAoBaTeIbHOCTH, Kak HanpshXeHne NATOoV rapMOHUKN, MOXeT YBENNYNTb U3MEpPEH-
Hoe 3HauyeHue KoapduLUmneHTa HECUMMETPUN U. CriefoBaTebHO, NPUBECTU K OWINGKe, Tak Kak 3TV BKIafbl He Bbi3blBalOT
Takune xe apdekTbl B 060pyA0BaHNN, KaK HECUMMETPUA HanpshXXeHNs OCHOBHOW YacToThbl.
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MpunoxeHne B
(cnpaBoyHoe)

PacyeTt cTteneHn HecummeTpumn

Y, ecos(p.)= U,/3 mffca *cos(pa) + kbacos(Pjj) + kc*cos(pc)].
Y| -sin(p,) = U f/i mk, msin(pa) + kb matofoj + kc mstn(pc)].
U2 -cos(p2) = Uf/3 [fca- cos(pa) ¢ kb mcosfipj, - 4n/3) + kc mcos(pc- 2n/3)}.
U2 -sin(p2) = UNI3 ¢I*a *sin(pa) + kb - sin<pb - 4ii/3) + kc *sm(pc- 2jt/3)J.
rae ka— npoueHTHas 0N HanpsXeHus B dase a.
da— hasosblii caBur asbl a;
Kb — MpOLEeHTHasa [0Na HanpshkeHns B hase b:
pb— hasosbli caBur assbl 1o
KF — NpOoLeHTHan A0Ns HanpsxeHus B dase c;
< — hasosblii caBur asbl C.

Mpamasn nocnegosatensHocTb Ll =1/, mco5(p.,) + A4/, *sinfp,).
O6partHaa nocnegoatenbHocTb U2 = U2 -cosf?) +jU 2 msin(p2).
KoadhdhuymeHT HecuMmMeTpumu HanpsxeHuii No o6paTHOI nocnefoBaTebHOCTU

K 121 N 2 cos<4iy» +(u2s*n(p2)+
17 il<L/, cos(p,) f+(1/, sin(p,)f

MpumevyaHne — [eTanbHan nHdopmauns npmeegerHa B Wagner. C.F.. Evans. R.D. Symmetrical Components,

n3gavve R. KRIEGER.
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MpunoxeHne C
(cnpaBoy4HOE)

NHdopMaunsa 06 ncnbliTaTebHbIX YPOBHSX

HecrMMeTpUUHble TOKW, reHepupyemMble HECUMMETPUYHBIM HanpsXXeHneM, MoryT NpUBeCTH K CeEPbe3HOMY NOBPEX-
[leHUNI0 3N1eKTpuyeckoro o6opyoBaHus.

OTHOCUTENIbHO MHTEHCUBHOE UCKaXeHue B Tpexda3Hoii cucTteme MOXeT NMPOM30iTH B TeYeHWe KOPOTKOro nepmoga
BPEMEHMN, 0COBEHHO NPU BO3HUKHOBEHMUW KOPOTKOTO 3aMblkaHua Mexay AByms hasamu. B aToM cnyyae OueHb BbICOKOE
noTpe6neHne Toka BbI3OBET 3HAUUTE/IbHOE NafeHne HanpsxeHus u dras3osblii CABUT 3TUX ABYX (ha3. [laHHOe CoCTosHue,
Kak npaBuio0, AMTCA A0 cpabaTbiBaHWa aBTOMATMYECKOro Bblk/TouaTens.

CTeneHb HeucnpaBHOCTU onpefenseT 3HAYEHUME HeCUMMEeTPUM HanpsxeHus. [pofo/MKUTENbHOCTL COCTOSA-
HWA HEeCMMMeTpMM COOTBETCTBYET BPEMEHMW peakuun BblkloyaTens, KOoTopoe 06paTHO MpOMOpPUMOHANbHO CTeneHun
HencnpasHOCTU.

KomnniekcHbIM conpoTvBAeHneM, ncnonb3yemblmM B IEC 60725. asnsaetcs Z, = (0.24 +y «0,15) Om (gnsa dasHoro
npoBoga). XapakTepucTuku aBToMaTuyecknx Bbikntovateneit (tun D) 6b11m BbiGpaHbl B IEC 60898. 13 yka3aHHbIX xapak-
TepUCTUK 6bIN paccynTaHbl COOTBETCTBYIOLME UCNbITATENbHbIE YPOBHW.
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MpunoxexHne D
(cnpaBoyHoe)

Knacchbl 3nekTpoMarHMTHON 06CTaHOBKM
B cooTBeTcTBUM € IEC 61000-2-4 onpesesieHbl cefyiolne Knacchl 3/1eKTPOMarHMTHOW 06CTaHOBKM:

Knacc 1

[laHHbIli Knacc npYMeHsieTcsl K 3/1eKTPOMArHUTHOM 06CTaHOBKe B 3alLMLEHHbIX CUCTEMaXx 3/1EKTPOCHAGXEHUS 1
XapakTepuayeTcs 6051ee HU3KUMU YPOBHSIMU 3NEKTPOMArHUTHON COBMECTUMOCTH, YEM YPOBHU 3/1EKTPOMArHUTHO coBME-
CTUMOCTM B CMCTEMaXx 3/1EKTPOCHAGXKEHN 06LLero HasHauyeHusi. Knacc 1 3leKTpoMarHuTHoOW 06CTaHOBKM COOTBETCTBYET
NPUMEHEHU0 060opYyA0BaHNS, BOCMPUUMYMBOIO K MOMEXaM B NUTAIOLLEA ceTu, Hanpumep KOHTPOSIbHO-U3MEPUTENbHOIO
na6opaTopHOro 060pyA0BaHNsA, OTAE/bHbIX CPeACTB YNpaB/ieHUs TEXHOMOMMYECKUMU NMpoLeccaMu 1 3alyuTbl, CPeacTB
BbIYNCNNTENbHOW TEXHUKM HEKOTOPbIX BUAOB U T. .

MpumevyaHne — Knacc 1 3neKTPOMarHUTHOW 06CTaHOBKM 06bIYHO COOTBETCTBYET NpUMEHeHuo o6opyaoBa-
HUSA. Tpebylowero 3aluTbl 0T MOMEX C NoMoLliblo cuctem becnepe6oiiHoro nutaHua (CBIM), uAbLTPOB WAM YyCTPORCTB
nofaB/ieHUsi CETEBbIX NOMEX.

B HEKOTOpbIX Caydasax Ans BbICOKOYYBCTBUTE/IBHOIO oﬁopy,qoaaHMﬂ MoryT nmpeﬁoeaﬂ;ca YPOBHN COBMECTUMOCTHU
HUXe oTHocALWMXCA K Knaccy 1 3]'IeKTpOMaFH|/lTHOIZ 06CTaHOBKM. YpPOBHN COBMECTUMOCTU NPU 3TOM [0/KHbI 6bITb Ccorna-
COBaHbl B 3aBUCUMOCTWN OT KOHKPETHOTO Criydas.

Knacc 2

[aHHbIii knacc 06bI4HO NPUMEHSETCS K 3/IeKTPOMArHUTHON 06CTaHOBKE B TOUYKaxX 06LLEro NpUCcoeanHEHNs 1 Toukax
BHYTPEHHETO NPUCOEANHEHUS AN NPOMbILLMEHHbIX YCIOBUI 3KCNyaTalnn. YPOBHN 3NEKTPOMArHUTHON COBMECTUMOCTH
[aHHOrOo Knacca WAEHTUYHbI YPOBHAM CUCTEM 3/1EKTPOCHAGXEHUA 06LLero HasHaveHus. Moatomy o6opyAoBaHue, npea-
HasHauYeHHoe AN NOAKMUEHNS K 3N1EKTPUYECKAM CETSAM O6LLEN0 HA3HAYEHUS!, JOMYCKAETCSA NMPUMEHSTb B YC/I0BUSIX AaH-
HOTO Knacca NpPoMbILIEHHO! 31eKTPOMarHUTHOW 06CTaHOBKM.

Knacc 3

[laHHbIN Knacc aNeKTpoMarHMTHOV 06CTAHOBKM NMPUMEHSIETCA TOJIbKO K TOUKaM BHYTPEHHEro NpUCcoeiuHeHns B Npo-
MbILW/IEHHbIX YCN0BUAX 3KcnnyaTauun. Knacc 3 anekTpoMarHuTHoil o6¢cTaHoBKM MMeeT 6onee BbiCOKME YPOBHU 31EKTPO-
MarHUTHOV COBMECTUMOCTU, YeM YPOBHYU A5 Klacca 2 B OTHOLIEHUN 3/1eKTPOMArHUTHbLIX MOMEX HEKOTOPbIX BUAOB. dnek-
TpoMarHuTHas o6cTaHoBKa J0/MKHA BblTh OTHECeHa K knaccy 3 B TOM 60/51ee HU3KUMU cilyyae, ecnu nmeeT MecTo noboe
13 cneayowmnx yCcrioBuii.

- NMMTaHne 6oNblueit YacTu Harpysku ocyliecTBaseTcs Yepes npeobpasosarenu:

- NCMNONb30BaHWE 3/1eKTPOCBAPOYHOT0 06OPYAOBaHMNS:

- YacTble Nycku anekTpoasurateneli 601bLIOA MOLLHOCTH;

- pe3kne U3MeHeHNs Harpy3oK B 3/1IEKTPUYECKUX CeTAX.

MpumeuaHne 1 — VCTOUHMKM 3NEKTPOMUTAHUS HATPY30K, CO34AIOWMX 3HAYMTE/IbHBIE MOMEXM, Hanpumep
LYroBbiX Meyeil U MoLWHbIX Npeo6pasoBarteneil, nuTaembix, Kak NpaBuio, OT OTAENLHOro dimaepa, 4acTo MNoABepPXKEHbI
noMexam, NpeBbILWaloLL M YPOBHU, COOTBETCTBYIOLME KNaccy 3 (KecTkas 3/1eKTpoMarHuTHas o6¢TaHoBka). B Takux cne-
LnanbHbIX CryYyasx YPOBHW 3/1€KTPOMArHUTHON COBMECTUMOCTM [OJ/KHbI 6biTh COr/lacoBaHbl Mesilly W3roTOBUTENEM U
nosnb3oBaresiem 060py[OBaHUS.

Knacc anekTpoMarHuTHOM 06CTaHOBKM /151 HOBbIX YCTAHOBOK UM MOAEPHU3ALMUN CYLLECTBYIOLUX JOKEH YUUTbI-
BaTb XapaKTepUCTKU NPUMEHSIEMOTO 060PYy40BaHUS 1 pACCMATPMBAEMOro NpoLecca.
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MpunoxeHune JA
(cnpaBoyHoE)

CBefleHNA 0 COOTBETCTBUU CCbIJTOYHbLIX MEXAYHapoAHbiX CTaHA4apTOB
MeXrocyaapCTtBeHHbIM CTaHO4apTam

Ta6nunua [OA.1

O603HaueHVIe CCbIIOYHOTO CreneHb O603HaueHVie 1 HaMMEeHOBaHVIe COOTBETCTBYIOLLIErO
MeX/yHapoaHOro cTaHapTa COOTBETCTBUSA MEXrocyAapCTBEHHOTO CTaHaapTa
IEC 60050-161 - *1)
IEC 61000-2-4 oT FOCT IEC 61000-2-4—2014 «32nekTpoMarHutHasi COBMeCTUMOCTb

(3MC). YacTb 2-4. Ycnosusa okpyxarLein cpefbl. YpOBH/ COBMECTU-
MOCTU B MPOMbILWJIEHHbIX YCTAHOBKAX A1 HU3KOYACTOTHbLIX KOHAYK-
TUBHbIX NOMEX»

* COOTBETCTBYIOLNI MEXTOCYAAPCTBEHHbI CTaHAAPT OTCYTCTBYET. [l0 €ro NPUHSATUSI PEKOMEHAYETCS UCMONb30BaTh
nepeBof, Ha PYCCKWii S3bIK 4AHHOTO MeXAYHapO4HOro CTaHgapTa.

MpumevyaHne — B HaCTOﬂLI.I'eﬁ Tabnuue 1cnonb3oBaHo cneagylollee ycoBHoe 0603Ha4YeHe CTENEeHN COOTBET-

CTBUSA CTaHgapTa:
- IOT — ugeHTUYHble cTaHAapThbl.

B Poccuiickoli ®epepaunu gelicteyet FOCT P 50397—2011 (M3K 60050-161:1990) «COBMECTUMOCTb TEXHUYeE-
CKUX CPEACTB 3/1eKTPOMarHuTHas. TepMuHbl U OnpeaeneHuns».
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IEC 60725

IEC 60898

16

Buénunorpadcusa

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

(AHanu3 onopHbIX CONPOTUB/EHUI ANA UCNOB30BAHUA NPU ONpeAeseHnn XxapakTepUcTUK noMmex Ans 6biTo-
BbIX NPMGOPOB N aHANTOTVYHOTO 3N1EKTPUUECKOro 06opy0BaHus)
Electrical accessones — Circuit-breakers for overcurrent protection for household and similar installations

(3nekTpoycTaHOBOYHbIE U3AeNnsa — ABTOMaTUYeCcKUe BbikIoYaTenu ANs 3aWmnTbl OT CBEPXTOKOB YCTAHOBOK
6bITOBOrO ¥ aHA/IOFMYHOTO Ha3HaHeHI/IFI)
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YOK 621.396/.397.001.4:006.354 MKC 33.100.20

KnioueBble cnoBa: 3MeKTpOMarHMTHass COBMECTUMOCTb, 3/1IEKTPUYECKOEe U 3/IEKTPOHHOEe o6opyaoBaHue,

NOMEexX0yCTOWYMBOCTb, HECUMMETPUS HaNPSHXKEHUNA, KO3MULNEHT HECUMMETPUM HANPSHXEHUA No obpaTHoW
nocnefoBaTesibHOCTH, TPeboBaHNs, METOAbI UCNbITaHWIA
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