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MpegncnoBue

Llenn n npuHuunel cTaHgapTusaunm B Poccuiickoli ®egepauunm yctaHoBNeHbl PefepasibHbIM 3aKOHOM OT
27 pekabps 2002 r. N9 184-®3 «O TEXHNYECKOM PEerysiupoBaHunmn», a npasuia NPMMeHeHNs HauMOHa IbHbIX CTaH-
paptoB Poccuiickoii degepaumn — FOCT P 1.0 — 2004 «CTaHpapTu3auuns B Poccuiickoit depepaynm. OCHOB-
HbI€ MOJIOXEHUA»

CBefeHusi o cTaHgapTe

1MNOATOTOB/IEH denepanbHbIM rocyfapCTBEHHbIM YHUTAPHbIM NpeanpusaTueM «Bcepoccuinckmii Hayu-
HO-UccnefoBaTeNIbCKUIA MHCTUTYT METPOOrnYeckoii cnyxobi» (Pryrn «BHUNMC») Ha ocHOBe COGCTBEHHOTO ayTeH-
TUYHOrO NepeBOja Ha PYCCKWI A3blK YKa3aHHOro B MyHKTe 4 MeXAyHapoHOro ctaHgapra, paspaboTaHHOro
M3HKTK 38 «TpaHcdopmaTopbl U3MEPUTENIbHbIE»

2 BHECEH YnpaBneHuem meTtposiornm ®egepasibHOro areHTCTBa Nno TeXHUYeCKOMY perysimpoBaHuio n MeT-
ponorun. TeXHNYEeCKMM KOMUTETOM MO cTaHaapTusaumm TK 445 «MeTposiornsi aHeproadppekTUBHOM 3KOHOMUKM»

3 YTBEpXAeH n BBeAeH BaelcTBue MNprnkaszom PefepasibHOro areHTCTBa NO TeXHMYECKOMY perysimposa-
HUIO 1 meTponorum ot 23 gekabpa 2010 r. No 991-cT

4 HacToAwuni cTaHA4apT MAEHTUYEH MexayHapogHOMy cTaHAapTy M3K 60044-7:1999 «TpaHcdopmaTopbl
n3MepuTtesnbHble. HacTb 7. 3NeKTPOHHble TpaHcdopMaTopbl HanpskeHusa» (IEC 60044-7:1999 «Instrument
transformers — Part 7: Electronic voltage transformers»)

5 BBEJEH BIEPBbIE

MHdopmauma 06 n3MeHeHUsAX K HacToAaweMy CTaHgap Ty Ny6nkyeTCA B eXeroHo n3gasaeMom VH-
dhopmaLMoHHOM yKasaTe e «HauvoHasbHble CTaHfap Thi». @ TEKCT U3MEHEeHWU 1 MoNPaBOK— B eXXeMeCsAYHO
n3faBaeMbIX MHPOPMaLMOHHbIX YKa3aTensax «HaumoHasibHble cTaHgapThi». B cnyyae nepecMoTpa (3ameHbl)
UM OTMEHbI HACTOALLLEro CTaHAapTa CooTBeTCTBYOLLee yBeoMeHVe 6yaeT ony6/IMKOBaHO B exemMe-
CSAYHO N3gaBaeMOM NHOPMALIMOHHOM yKa3aTese «HaunoHanbHble cTaHgap T hi». COOTBeTCTBYOLWAasA UH-
dhopmaums. ysejoM/IeHNE N TEKCT bl pasMeLLatloT csa TakKxe B UHHOPMaLMOHHOM CUCTeme 0O6LLLEro nonb3oBa-
HUS — Ha odMLMasIbHOM caiiTe Pelepa/ibHOro areH TCTBa Mo TEeXHUYECKOMY Pery/IMpoBaH/io 1 MeTposiorum
BceTu VIHTepHeT

© CtaHpapTuHdopm. 2012

HacToswunii ctTaHAapT He MOXeT 6bITb MOSIHOCTbLIO UM YACTUYHO BOCMPOMU3BEEH, TUPaXXMPOBAH 1 pacnpo-
CTpaHeH B KauyecTBe O(PMLNANIBHOTO N3AaHunsa 6e3 paspelleHns defepasibHOIo areHTCTBa N0 TEXHUYECKOMY pery-
NINPOBaHUIO 1 METPOSIOTUN
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HAUMWOHANBbBHB W CTAHAOLAPT POCCUMNCKOW SGEALEPALUNMN

TPAHC®OPMATOPbI USMEPUTE/IbHbIE
YacTtb 7
ONEKTPOHHBIE TPAHC®OPMATOPbI HAMPAXEHWNA

Instrument transformers. Part 7. Electronic voltage transformers

fata BBegeHns — 2012 — 07— 01

1 O6Wwme NONOXEHUS

1.1 O6nacTb NpUMEHeEHNS

HacTtosAwmnii ctaHgapT pacnpocTpaHseTcs Ha TpaHcdopMaTopbl HanpsxeHns (qanee — TH) ¢ HOMUHaNbHbI-
MU HanpshxeHnamMun ot 0.1/73 po 750/73" kB BKNHOUNTENTBHO C 3N1EKTPOHHLIMU U3MEPUTE/IbHbIMU NpUGopamu, nme-
OWUMWN aHaNTOroBbIN BbIXOA A151 UX UCNOIb30BaHUs C 3/1IEKTPUYECKUMU N3MEPUTEIbHBIMU NPpUGopaMn 1 3aLmT-
HbIMMK yCcTpoiicTBaMun Ha 4yactoTe oT 15 no 100 'y c uenblo Nepegaym curHana n3mMepuTenbHO nHopmaLum
npnéopam M3MepeHuns, 3alMTbl, aBTOMaTUKN, CUTHANM3aUun 1 ynpaBieHuns.

MpumeyaHuns

1 O6bIYHO OMTMYECKME CXEMbI BKIOYAIOT B Ce6S HA6OP 3/1EKTPOHHBIX KOMMOHEHTOB, MO3TOMY SBSAIOTCA YacTbio
HacTosLLero ctaHgapTa v nprsefeHbl B NPUIOXEHNN.

2 MopapobHasa TexHW4Yeckas nHopMauns gaHa B NpuioxeHnn B.

3 B HacToAwWwwMiA cTaHAapT He BK/IOYeHbl TpeboBaHus, cneumdmryeckme ans TpexdasHbix TH. Tak Kak OHW aHanormny-
Hbl TpeboBaHUAM ANA ogHoMa3HbIX; AOMNO/THUTENBHO TpeboBaHUA AN TpexdasHbix TH npuBeaeHbl B pasgenax 3 n 11
1 HEKOTOPbIe CCbIIKM Ha HUX BKO4YeHb! B pasgenbl (Hanpumep, cm. 2.1.5. 5.1.1. 5.2, 11.2.1 n 11.2.2).

1.2 HopmMaTuBHbIE CCbINIKU

B HacTosiwem cTaHf4apTe UCMO/Ib30BaHbl HOPMaTUBHbIE CCbIIKM Ha cnegytolne ctaHgapThl.

M3K 60038:1983 CtaHAapTU30BaHHbIE 3HAYEHMWS HANPsXXeHWn, pekoMmeHgoBaHHble MOK (IEC 60038:1983.
IEC standard voltages)

M3K 60044-2:1997 I3mepuTenbHble TpaHcopMaTopbl — YacTb 2: IHAYKTUBHbIe TpaHcopMaTopbl Ha-
npshxeHna (IEC 60044-2:1997, Instrument transformers — Part 2: Inductive voltage transformers)

M3K60050(161):1990 MexayHapoAHbIii dnekTpoTexHnyeckuit cnosapb (IEV) — MNaea 161: dnekTpomar-
HUTHas coBMecTuMocTb (IEC 60050(161): 1990. International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility)

M3K 60050(321): 1986 MexayHapoAHbIi neKTpoTexHu4veckuii cnosapb (IEV) — MaBa 321: Nameputesnb-
Hble TpaHcdopmaTopbl (IEC 60050(321):1986, International Eloctrotechnical Vocabulary (IEV) — Chapter 321:
Instrument transformers)

M3K 60050(601): 1985 MexayHapoaHbIi dnekTpoTexHuyeckuii cnosapb (IEV)— MnaBa 601: l'eHepupoBa-
HWe. Nnepegaya n pacnpegeneHuve anekTpuyectsa — O6uwas nHpopmaumnsa (IEC 60050(601 ):1985. International
Electrotechnical Vocabulary (IEV) — Chapter 601: Generation, transmission and distribution of electricity —
General)

M3K 60050(604): 1987 MexayHapoAHbIi dnekTpoTexHnyeckuii cnosapb (IEV)— Mnasa 604: NeHepupoBa-
HWe. Nnepegaya u pacnpegesieHue anekTpunyectea — MpuHuunn gerictemsa (IEC 60050(604): 1987. International
Electrotechnical Vocabulary (IEV) — Chapter 604: Generation, transmission and distribution of electricity —
Operation)

M3paHve odmunansHoe
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M3K 60060 (Bce yacTn) TexXHONOrUA UCNbITaHWA BbICOKMM HanpsixeHuem (IEC 60060 (all parts). High-voltage
techniques)

M3K 60060-1:1989 TexHO/IOTMS UCNbITAHUI BbICOKUM HanpshkeHnem — YacTb 1: O6wune onpegeneHms n
Tpe6boBaHusa K ucnbiTaHnsasm (IEC 60060-1:1989. High-voltage test techniques — Part 1: General definitions and
test requirements)

M3K 60071-1:1993 Knaccudumkaumnsa nzonaumm — Yactb 1: OnpegeneHuns, npuHumnel n npasuna (IEC 60071 -
1:1993. Insulation co-ordination — Part 1: Definitions, principles and rules)

M3K 60186:1987 TpaHcdopmaTopbl Hanpshkenuns (IEC 60186:1987, Voltage transformers)

M3K 60255-5:1977 3nekTpuyeckne pene — YacTb 5: VicnbiTaHMe n3onaunm anektpmnyeckux pene (IEC
60255-5:1977. Electrical relays — Part 5: Insulation tests for electrical relays)

M3K 60255-6:1988 SnekTpuueckue pene — YacTb 6: VIamepuTenbHblie pene u 3awunuTHble ycTpoiicTtBa (IEC
60255-6:1988, Electrical relays — Part 6: Measuring relays and protection equipment)

M3K60255-11:1979 3nekTpuyeckne penie — YacTb 11: lpe6e3r unepeMeHHble cocTaBnsowme (koneba-
HUSA) B cepAeYHUKax N3MepuTenbHbIX pesie nocTossHHoro Toka (IEC 60255-11:1979, Electrical relays — Part 11:
Interruptions to and alternating component (ripple) in d.c. auxiliary energizing quantity of measuring relays)

M3K60255-22-1:1988 3niekTpnyeckue pene — Yactb 22: VicNbITaHUA U3MEPUTEIbHbIX pesie U 3aWuTHbIX
YCTPOICTB Ha YCTOMUYMBOCTb K 3/1IEKTPUYECKMM BO3MYyLeHusam — Pasgen 1: NcnbiTaHna 1IMIMY BO3MYLEHNAMUN
(IEC 60255-22-1:1988. Electrical relays — Part 22: Electrical disturbance tests for measuring relays and protection
equipment — Section 1:1 MHz burst disturbance tests)

M3K60270:1981 N3mepeHune yacTu4HbIX pa3psagos (IEC 60270:1981, Partial discharges measurements)

M3K 60617-1:1985 Npacdhmyeckne cumBosbl A1 NOCTPOeHUs gnarpamm — YacTtb 1: O6was nHdopmaums,
OCHOBHble 0603Ha4veHus. TabnLbl MepekpPecTHbIX CCbITIOK

(IEC 60617-1:1985. Graphical symbols for diagrams — Part 1: General information, general index. Cross-
reference tables)

M3K 60694:1996 O6wwme TexHn4yeckne TpeboBaHMsA K cTaHAapTaM Ha KOMMYTaLVOHHYIO 1 YNPaBAsIoLLY 0
annapaTtypsbl (IEC 60694:1996. Common specifications for high-voltage switchgear and controlgear standards)

M3K 60721 (Bce 4yacTun) Knaccudmkayms ycnoBuii okpyxatouein cpeabl (IEC 60721 (all parts). Classification
of environmental conditions)

M3K60815:1986 PykoBoACTBO npu BbIGOpe N3015aUMN B 3arpas3HeHHbIX ycnosusax (IEC 60815:1986. Guide
for the selection of insulators in respect of polluted conditions)

M3K 61000 (BCce yacTu) dsiekKTpomMarHMTHaa coBmectumocTb (3MC) (IEC 61000 (all parts). Electromagnetic
compatibility (EMC)

M3K 61000-4-1:1992 3nekTpoMarHMTHass coBMmecTumMocTb (3MC) — YacTb 4: TexHOoNornsa ncnbiTaHui
n nsmepeHnii — Pasgen 1: 0O630p UcnbiTaHU Ha yCTOWYMBOCTb. OCHOBHbIe ny6amkayumn no SMC (IEC 61000-4-
1:1992. Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 1.
Overview of immunity test. Basic EMC publication)

M3K 61000-4-2:1995 3nekTpoMarHmTHas coBmecTumMocTb (3MC) — YacTb 4: TeXHONOrna ncnbliTaHUn
N n3MepeHnin — Pasgen 2: VicnblTaHUA Ha YCTOWYMBOCTb K3ekTpocTaTnuyeckum paspsigam. OCHOBHble Ny6/vKa-
umm no AMC (IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4. Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test. Basic EMC publication)

M3K 61000-4-3:1995 SniekTpoMarHMTHas coBMecTumocTb (OMC) — YacTb 4: TeXHONOMMA UCMbITaHUIA K
n3mepeHnin — Pasgen 3: MicnbiTaHUA Ha pagnaunoHHYy0, paAnoyacTOTHYH0, 3/1eKTPOMAarHUTHY YCTONUYNMBOCTb
(IEC 61000-4-3:1995. Electromagnetic compatibility (EMC) — Part4: Testing and measurement techniques —
Section 3. Radiated, radio-frequency, electromagnetic immunity test)

M3K 61000-4-4:1995 SnekTpomMarHuTHas coBMecTumocTb (M C) — YacTb 4: TeXHOOrns UcnbiTaHuii n
n3mepeHuii — Pasgen 4: VicnbiTaHWSA HA YCTONYMBOCTb K 3/1€KTPUYHECKOMY GbICTPOMY HECTALMOHAPHOMY PeXuMmy.
OcHoBHble ny6nnkaumm no AMC (IEC 61000-4-4:1995. Electromagnetic compatibility (EMC) — Part 4. Testing
and measurement techniques — Section 4: Electrical fast transient/burst immunity test. Basic EMC publication)

M3OK 61000-4-5:1995 Sn1eKTpOMarHMTHasi COBMeCTUMOCTb (OMC) — YacTb 4: TeXHOI0rnst UcnbiTaHuii n
n3MepeHuii — Paspgen 5: MicnbITaHUS Ha YCTOWYMBOCTb K MMMNYy/IbCaM BblCOKOl YacToTbl (IEC 61000-4-5:1995,
Electromagnetic compatibility (EMC) — Part4: Testing and measurement techniques — Section 5: Surge immunity
test)

M3OK 61000-4-8:1993 S51eKTpOMarHUTHasi COBMecTuMocTb (AMC) — YacTb 4: TeXHONOrns ncnbiTaHuii n
n3mepeHnii — Pasgen 8: icnbiTaHNA Ha yCTOMUYMBOCTb K MarHUTHbIM MOJIIM NMPOMbILW/IEHHO’ YacTOTbl. OCHOBHbIE
ny6nukaunm no MC (IEC 61000-4-8:1993. Electromagnetic compatibility (EM C)— Part4: Testingand measurement
techniques — Section 8: Power frequency magnetic field immunity test. Basic EMC publication)

2
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M3K 61000-4-9:1993 SniekTpOMarHMTHas coBMecTMMocTb (OMC) — YacTb 4: TeXHONOrMa ucnbiTaHnii n
n3mepeHuii — Pasgen 9: MicnbiTaHUA Ha YCTONYMBOCTb K UMMY/IbCHbIM MarHUTHbIM NoAssM. OCHOBHble Ny6unKa-
umn no AMC (IEC 61000-4-9:1993. Electromagnetic compatibility (EMC) — Part 4 Testing and measurement
techniques — Section 9: Pulse magnetic field immunity test. Basic EMC publication)

M3K 61000-4-10:1993 SniekTpoMarHuTHas coBmectTumocTb (3MC)— YacTb 4: TeXHONOMMa ncnbiTaHUi 1
n3mepeHuin — Pasgen 10: McnbiTaHUA Ha ycToMunBOCTb. OCHOBHbIe Ny6nunkaummn no 9MC (IEC 61000-4-10:1993,
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 10: Damped
oscillatory magnetic field immunity test. Basic EMC publication)

M3K 61000-4-11:1994 SnekTpoMarHuTHas coBMmecTUMocTb (3MC)— YacTb 4: TEXHOIOTMA UCMNbITAHWUIA 1
n3mepeHnin — Pasgen 11: cnbiTaHeHa MOMeEX0yCTONUYMBOCTb K MpOBasiaM HanpshXeHUs, KPaTKoCPOUHbIM Hapy-
weHnaM n konebaHmaM nogadmn HanpsbkeHusa (IEC 61000-4-11:1994.Electromagnetic compatibility (EMC) —
Part4: Testing and measurement techniques — Section 11: Voltage dips, short interruption and voltage variation
immunity test)

M3K 61000-4-12:1995 SnekTpomMarHMTHas coBMecTUMocTb (M C) — YacTb 4: TeXHOOrnsa ncnbiTaHuii n
n3mepeHuii — Pasgen 12: MicnbiTaHWsA Ha yCTONWUYMBOCTb K KosebaTesibHbIM BosHam (IEC 61000-4-12:1995,
Electromagnetic compatibility (EMC) — Part4: Testing and measurement techniques — Section 12: Oscillatory
waves immunity tests. Basic EMC publication)

CISPR 11 (EN 55011) O6opyAaoBaHue pagnmo4yacTOTHOE MPOMbILWI/IEHHOE, HayYHOe N MeaunLnHcKoe. Mpe-
AesibHble 3HaveHnsa n metoAbl nsmepenms (CISPR 11 (EN 55011), Industrial, scientific and medical (ISM) radio-
frequency equipment— Electromagnetic disturbance characteristics — Limits and methods of measurement)

EN 50081-2:1993 3nekTpoMarHMTHasi COBMeCcTUMOCTb. O6Lmne cTaHgapThbl NO yCTOMYMBOCTU. YacTb 2:
MpomblwneHHoe okpyxeHne (EN 50081-2:1993, Electromagnetic compatibility — Generic immunity standard —
Part 2: Industrial environment)

NMprumeuaHune — lNpu NOML30BAHAN HACTOALLMM CTaHAAPTOM LIE/IECO06PAa3HO NPOBEPUTL AeliCTBME CChIIou-
HbIX CTaHAAPTOB B MHAIOPMALMOHHOV cuCTEME O6LLErO MOMb30BaHNsS — Ha ohuLManibHOM caiiTe defepasibHOro areH-
TCTBA MO TEXHUYECKOMY PEry/IMPOBaHUIO U METPOJIOrMM B CETU VIHTEPHET WK MO eXEroAHO M34aBaeMoMy MHGOpMaLm-
OHHOMY yKa3zaTesno «HaunoHasIbHble CTaH4apTbI», KOTOPbI Ony6/IMKOBaH Mo COCTOSIHMIO Ha 1 siHBaps TeKyllero roga, v
Mo COOTBETCTBYIOLMM €XEeMeCsIUHO U3A4aBaeMbIiM MHAIOPMALMOHHBIM YKa3aTesisiv, Orny6/IMKOBaHHbIM B TEKYLLEM ToAy.
EC/ CCbUIOYHbIN CTaHAAPT 3aMeHeH (M3MEHEH), TO MPY MO/Ib30BaHWK HACTOSILLMM CTaHAAPTOM CrieyeT PyKOBOACTBO-
BaTbCsl 3aMEHSIIOLMM (M3MEHEHHbIM) CTaHAapTOM. ECNM CCbINOYHbIM CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOJIOKEeHVE, B
KOTOPOM fiaHa CCblfika Ha Hero, MPYMEeHsIETCA B YacTy, He 3aTparvBatoLleli 3Ty CCbUIKy.

1.3 OcHoBHas 6/10K-CXOMa 3N1EeKTPOHHbIX TpaHcopmaTopoB

OT NpUMeHsIeMOli TEXHO/TIOTUN 3aBUCUT, KaKne COCTaBHble YacTu HeobXxoAnMbl ANA peanusauun TH canek-
TPOHHbIMU U3MepPUTENbHBIMN NPUGOPaMn, NpyM 3TOM Heo6a3aTesIbHO NPUCYTCTBUE B HEM BCEX ONUCAHHbIX YacTell
(cMm. pucyHkn 1 un 2).

MNepBUYHbIE TEpMUHANBI BTOpuyHbIE TEPMUHASLI
HanpsbkeHust HanpsbKkeHnst
MepBnYHbINA BTOpUYHbI
VNCTOYHMK VICTOYHUK
3/1eKTPO- 3NEeKTPO-
nuTaHus nuTaHnsa
A, N... - BBOpb! NEPBUYHOTO HAMPSHKEHNS;
a. ... - BbIBOJbI BTOPUYHOIO HanpshKkeHnst

PrcyHok 1— Bfiok-cxema 3a3eM/isieMoro ogHogasHoro 3TU
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MepBnYHbIE TepMUHasIbI BTopuyHble TepMUHasIbI
HanpsbkeHVs HanpsbkeHns
MepBNYHbINA BTOpUYHbIA
MCTOYHNK VNCTOYHMK
3NeKTPo- 3M1EKTPO-
nMTaHna nuTaHus
A, N ... - BBOAbI NEPBUNYHOrO HaMNPSHKEHWS;
a. N ... - BbIBOAbI BTOPUYHOrO HaMpshkeHVs

PucyHok 2 — Bnok-cxema 3asemssemoro TpexdasHoro 3TH

2 TepmuHBI, onpegenieHnsa, 0603Ha4YeHNA 1 COKpaLLeHUs

B HacTosAlWeMm cTaHAapTe NPUHATBLI criedytowmne onpeaeneHus.
2.1 OcHOBHble onpegesieHns

2.1.1 aneKTpPOHHBbI TpaHcdhopmaTop (electronic instrument transformer); YcTpoiicTBO, cocTosee 13
oAHOro nin 6osiee AaTYNKOB TOKA NN HAMPSXKEHUS, KOTOPble NpeAHa3HavYeHbl 4151 TPONOPLMOHaNbHOIO Npeo6-
pa3oBaHUsA N3MePSAEMOii BE/IMUUHbBI C Lie/Iblo ee Nofayun Ha U3MepuTenbHOe YCTPOICTBO, U3MEPUTE/IbHbIN NpnGop
M 3alWMTHOE YCTPOICTBO WM KOHTPO/IbHbIN Npnbop.

2.1.2 3NeKTPOHHbIVi TpaHcdopMaTop HanpsxeHusa (3TH) (electronic voltage transformer (EVT): 3TH, B
KOTOPOM BTOPUYHOE HanpshkeHne Npu pabounx ycrnoBusax NponopLoHasbHO NeEPBUYHOMY 1 OT/INYAETCA OT Hero
yr/iiom ¢pasoBoro caBura, Npu6N3NTENbHO PaBHbIM HY/TH0 MPY COOTBETCTBYIOLLEM HanpaB/ieHUN COeAUHEHWIA.

2.1.3 3/1eKTPOHHbII N3MepUTeNbHbIN TpaHcdhopmaTop HanpsXxeHua (electronic measuring voltage
transformer); 9TH. npeaHa3HauYeHHbIV ANA nepegaym MHPOPMALMOHHOTO (M3MEPUTENBLHOTO) CUTHaNa Ha U3Mepu-
TeNbHble yCTpoicTBa 1 NpnbopbI.

2.1.4 He3a3eMNSAMbI 3/1EeKTPOHHbIA TpaHcdopmaTop HanpsxeHusa (unearthed electronic voltage
transformer); 3TH. B KOTOPOM BCe YacTu AaTYMKOB NEPBUYHOIO HaMNpPsHKEHUs, BKOYas BBOAbI, N30/1MPOBaHbI
APYT OT Apyra Ha ypoBHe, COOTBETCTBYHOLWEM HOMUHAIbHOMY YPOBHIO U30NALMN.

2.1.53a3emM9eMblli 3N1eKTPOHHbIV TpaHcopmaTop HanpshxeHus (earthed electronic voltage transformer);
OpHodhasHblli 3TH. ognH BBOA NEPBUYHOIO HaMpPsHXXEHNS KOTOPOro 3a3emsieH, nnn TpexdasHblii 3TH. nepBuyHasn
HeliTpasibHas Touka 3Be3/bl KOTOPOro 3a3emM/eHa.

2.1.6 BTOpMYHas uenb (secondary circuit); BHewHsAA Luenb, noayyarwas curHasabl MHopmalum oT BTO-
puyHoro koHBepTepa 3TH. (IEV 321-01-08 nameHeHHbI]

2.1.7 HOMMHanbHOe NepBNYHOe HanpsaxeHune ((7,H (rated primary voltage (L/c,,): 3Ha4yeHne NepBUYHO-
ro HanNpsXeHWsa Npu YacToTe /von, NpuknagbiBaemMoe ko Bxogy OTH B COOTBETCTBUU C MPUHLMMOM ero feiicTBus.
[IEV 321-01-12 n3MeHEeHHbI]
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2.1.8 HOMMHaNbHOE BTOpPUUYHOE HanpsxeHune (1/2vov) (rated secondary voltage (Uf): 3HaueHune BTopuy-
HOrO Hanps>XeHnsa Npu yacToTe BO3HMKalolee Ha Bbixoge 3TH B COOTBETCTBUY C MPUHLUMNOM ero geincTeus.
[IEV 321-01-16 M3MeHEHHBbIA]

MpumeuvaHune — Cwm. pasgen B.2.

2.1.9 HanpsixXeHne HyneBoli nocnegoBatenbHocTH (residual voltage): BekTopHas cymma Bcex pasosa-
3eM/IeHHbIX HanpsxeHnii B TpexdasHon cucteme. [IEV 321-03-09 n3MeHEHHbI]

2.1.10 HOMUHanNbHbI KO3t huymeHT HanpsxeHus (rated voltage factor) {kj: KoaddunumeHT, Ha koTO-
pblii cnefyeT YMHOXWUTb HOMUHaIbHOE NepBUYHOE HanpshXeHne, YTobbl onpeAennTb ero MakcmasibHoe 3Haye-
HWe. Npn KOTOPOM TpaHcopMaTop AO/HKEH OTBeYaTb COOTBETCTBYIOWMM TpeboBaHMAM KTeMnepaType Harpesa B
TeyeHWe yCTaHOB/IEHHOTO BpeMeHN n TpeboBaHnAaM K ToyHocTu. (IEV 321-03-12]

2.1.11 peiAicTBUTENbHbIA KO3 numeHT TpaHchopMmaumu (actual transformation ratio): OTHOwWweHWe aeli-
CTBUTENILHOIO MEPBUYHOIO KAEACTBUTENBHOMY BTOPUYHOMY HanpsxeHuto. (IEV 321-01-18 n3meHeHHbI]

2.1.12 HOMUHaNbHbIN KO D MLUMEHT TpaHchopmaunm (Knvomlp) (rated transformation ratio (Ko): OTHO-
LWeHne HOMUHaIbHOTO NeEPBUYHOINO K HOMUHAIbHOMY BTOPUYHOMY HanpsikeHuto. [IEV 321-01-20 naMeHeHHbI]

2.1.13 Harpy3ka (burden): MosiHOe conpoTuBNeHMe BTOPUYHOI Lenu. [1IEV 321-01-25 nameHeHHbIN]

MpumMmeuyaHune — Harpyska 06bI4HO XapaKTepu3yeTcs NoJHOM MOLLHOCTbLIO B BOJIbT-amnepax, norpe6nsemon
BTOPUYHON LEMbIO, MPU YKa3aHHOM KO3(MULMEHTE MOLHOCT 1 HOMUHA/IBHOM BTOPUYHOM HarpshKEHUN.

2.1.14 HoMnHanbHana Harpyska (rated burden): 3HavyeHne Harpysku, Ha KOTOPOM OCHOBaHbl Tpeb6oBaHUSA K
TouHocTw. [IEV 321-01-26]

2.1.15 HOMVHaNbHasA BbIXoAHasA MOLWHOCTbL (SKAJ (rated output (SJ: 3HayeHMe NOMHONW MoOWHOCTY (B
BOJIbT-aMMepax Npu ykazaHHOM ko3 pumeHTe MOLWHOCTM), KOTOpyto 3TH foMXeH oTAaBaTb BO BTOPUYHYIO LieMnb
npy HOMMHaTIbLHOM BTOPUYHOM HaMPsHKEeHUN N NOAKIOYEHHOW K HEMY HOMUHaNbHOW Harpyske. [IEV 321-01-27
M3MEHEHHbI]

2.1.16 knacc To4yHocTu (accuracy class): XapakTepucTtunka, yctaHoBneHHasa agna 3TH. norpewHocTb
HanpsxeHns (KoadhrumeHTa maclTabHOro Npeo6pa3oBaHNa HaNpPsHKeHNA) 1 yrnoBas NorpewHocTb (yrna gaso-
BOrO CABWra) KOTOPOro OCTalTCA B ONpeAeneHHbIX Npegenax npu 3afgaHHbIX YCN0BUAX ncnonb3osanns. (IEV
321-01-24 N3MEHEHHbIN]

2.1.17 HomuHanbHana vactoTa (THowm) (rated frequency (f,): 3HauyeHMe YacTOTbl, Ha KOTOPOIi 6a3upyloTcs
TpeboBaHWsA faHHOro ctaHgapTa.

2.1.18 HOMMHaNbHOE HaNps)XXeHne AONONHUTENbHOTO 3nekTponutanunsa (/anu/l) (rated auxiliary power
supply voltage (U”): HanpsieHune f0N0O/THUTENIbHOMO 3/1eKTPONUTAHNSI KOMNOHEHTOB JTH.

2.1.19 Hanbonblwee paboyeo HanpsaxeHne (knacc HanpshkeHuna) ansa obopyposBaHusa (L/p) (highest
voltage for equipment (Urn): MakcumanbHOe 3HauyeHue mexaydasHOro cpefHekBagpaTMyeckoro Hanpsxe-
HUA. 4NA KOTOPOro nNpefHa3HavYeHo AaHHoe obopyfoBaHue B NiaHe TpeboBaHUA K M30N1ALUN, N ApyTne XapakTe-
PUCTUKN. Kacalolmecs aTOro HanpsHXXeHs B COOTBETCTBYIOLWNX CTaHAapTax A1 AaHHoro obopygosaHus. (IEV
604-03-01]

MprumMeyaHne — ITO MaKCUMAIbHOE 3HaYeHMe MeXAyhasHOro HanpsHKeHUs! 3/IeKTPUYECKON ceTu, npu
KOTOPOM 060pYA0BaHME eLLe MOXHO UCMO/b30BaTb.

2.1.20 HOMWHabHbIN YPOBOHb U30NALMK (knacc ndonsaumm) (rated insulation level): Kom6uHaunsa 3Ha-
YeHW HanpsXXeHWiA, xapakTepusyoLlan n3onaumio TpaHchopmaropa u onpegensiollan ee Cnoco6HOCTb BblAep-
XnBaTb 3NeKTPMUYECKNe NepeHanpsxeHns.

2.1.21 koadhpMLUMEeHT 3aMblkaHna Ha 3emnto (earth fault factor): KoaddurumeHT, onpegensaowmnin oTHo-
LWeHne BAUSHUS Ha O4HY nn 6onee das B 110601 TOUKe CeTV BO BPEMS 3aMblKaHMsi Ha 3eMJ1t0 ApYyroii ncnpas-
HOW hasbl NPU HaMBbICLIEM 3HAYEHUN ee HanpsiXXeHWUs B 3af,aHHOM MecTe Npu 3aaHHOM MeCTOMOIOXEHUN Tpex-
hasHoli ceTn 1 An8 3a4aHHON KOHPUrypaLum cOoTBETCTBEHHO B OTCYTCTBME 11060ro Nnogo6HOro 3amblikaHus. [IEV
604-03-06]

2.1.22 ceTb C u3onupoBaHHOI HelTpanbto (isolated neutral system): CeTb, B KOTOpPOIi HeliTpanbHas
TOuKa crneynanbHO COenHeHa C 3em/eii, 3a UCKN0YEHNEM COeJMHEHNIA C BbICOKMM CONPOTUB/IEHNEM C LeNblo
3aWmThbl UM n3mepeHuid. [IEV 601-02-24]

2.1.23 ceTb C pe30HaHCHbIM 3a3eMmnieHnem (HeliTpanbto) (resonant eanhed (neutral) system): CeTb, B
KOTOpOW ofgHa N 6onee HelMTpabHbIX TOUYEK COeAVNHEHbI C 3eM/eli Yepes (3/IeKTPUYECKNI) peakTop, NpeAHas-
HaYeHHbI N5 KOMNEHcaLMM eMKOCTHOM cocTaBnstoweli 3aMblKaHUA TOKa OAHOW hasbl OTHOCUTESILHO 3eM/N.
[IEV 601-02-27]
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2.1.24 ceTb C 3P hEKTUBHO 3a3eMsIeHHOW HeliTpanbto (solidly earthed (neutral) system): CeTb, B KOTO-
POl HelTpasibHasA To4Ka UM TOUYKM 3a3eMs1eHbl Hanpsamyto. [IEV 601-02-25]

2.1.25 ceTb c Heah P EeKTUBHO (MMMNefaHCHO) 3a3eM/IeHHOl HeliTpanblo (C 3a3eM/ieHUeM Yepes co-
npoTuBneHune) (impedance earthed (neutral) system): CeTb, B KOTOPOW HeliTpasibHasi TOUKa UM TOYKM 3a3eMrie-
Hbl Yepe3 CONPOTUBNEHNA ANS OrpaHUYeHNs TOKa 3aMblkaHusa Ha 3emto. [IEV 601-02-26]

2.1.26 ceTb C 3a3eM/IeHHOW HeliTpanbio (earthed neutral system): CeTb, B KOTOPOIi HeliTpanb nogko4ve-
Ha K 3emie 6o rnyxosaseMeHHO. NGO Yepe3 CONPOTUB/IEHNE UY peakTUBHOE CONPOTUB/IEHNE CO 3HAYEHU-
eM. ;0CTaTOUHbIM A/151 YMEHbLUEHUA NepexofHblX KonebaHuii uansa 3almnTbl OT KOPOTKOrO 3aMblKaHUSA Ha 3eMJTIO.

a) TpexdasHasa ceTb C aPPEKTUBHO 3a3eM/IEHHOI HEliTpanbio — ceTb, XapakTepusyemas KoadhpuuymeHTomM
KOPOTKOrO 3aMblKaHMS Ha 3eMJ110 B 3aJaHHOW TOuYKe, 3Ha4YeHne KOTOporo He npeBblwaeTt 1.4,

NMpuMeyaHune — ITOT pe3y/bTar JOCTUTaeTCs TOraa, Korga Ansi BCEX KOHpUrypaumii ceTn oTHOLEHUE
peaKkTVBHOrO COMPOTUB/IEHUSI HY/IeBO NOCNeA0BaTeNlbHOCTU K peakTUBHOMY COMPOTUB/IEHWIO NpsIMOli nocnefoBaTtesb-
HOCTM MeHbLUE 3. OTHOLUEHME aKTUBHOTO COMPOTUB/IEHUST HY/IEBOI NOC/eA0BaTENBHOCTU K PEaKTVBHOMY COMPOTUB/IEHNIO
npsiMoii NocnepoBaTeslbHOCTU MeHbLue 1.

b) CeTb C Hea(h(PEKTMBHO 3a3eM/IEHHOI HeliTpanbio — CeTb, XapakTepulyemasi KOa(hPULMEHTOM KOPOTKOro
3aMblKaHVS Ha 3eMJ/110 B 3a[1aHHOW TOoYke, 3Ha4YeHne KoToporo 6onee 1,4.

2.1.27 He3awunuweHHasa yctaHoBKa (non-exposed installation): YcTtaHOBKa, B KOTOpPOI 060pyAoBaHue noa-
BEPXEeHO nepeHanpshXXeHUsaM n aTMocepHOMY BIMSHUIO.

NMpumeuyaHue - Takme yCTAHOBKU OGbLIYHO MOAK/IOHEHBI K BO3AYLUHLIM SIMHUAM 3/IEKTPOMNEPEeAaUn HarnpsiMyto
W Kabenem KOpPOTKOWM [ANIMHBbI U He 3aliyileHbl paspsigHUKaMy OT UCKPOBbIX (AaTMOCHEpHbIX) nepeHanpsikeHni.

2.1.28 3awmujeHHas yctaHoBka (exposed installation): YcTtaHOBKa, B KOTOpOli o60pyaoBaHue He NogBep-
XEHO NepeHaNPsXXEHNAM 1 aTMOCHEPHOMY BIIUSHUIO.

2.1.29 HanpsXeHne B ycTaHoBUBLIeMcSH pexunMme (voltage in steady state condition): MepBuYHOe 1 BTO-
pUYHOE HanpsHKeHUs B 3/IEKTPUYECKN CTaBUIbHO-YCTOYMBOM COCTOSIHUM, onpeaensieMble creayowmm oopmy-
N1laMUn COOTBETCTBEHHO:

U<f)=U, s sin@jrefete )+ Utdce u, fftl(0; (1):
U2t) = U2-yf2 sin(2rt f t ¢ 42 + U2dc + u2,a5f). (2),
roe |/, — cpefHekBagpaTUyYeckKoe 3HaYeHne NepBUYHOTO HanpsxeHna npu I/, dc=0unn, M (0 = 0:
U2— cpegHekBagpaTnyeckoe 3HauyeHre BTOPUYHOIO HanpsxeHns koHBepTepa npu U2dc=0 n 12 M(t) = 0;
f — ocHoBHas yacToTa ceTu;

U, cc— cocTasnsoLwas HanpsHXeHns NOCTOSIHHOTO TOKa B NePBUYHOI Lenu:

U2dc— cocTtaBnsiowasn HanpsXeHnst NOCTOAHHOTO TOKa BO BTOPUYHOW Lienu;

V,— yron ¢pa3oBoro cgBura nepBUYHOro HanpsxxeHus;

yron ¢asoBoro caBura BTOPUYHOro HanpshkeHus;

u, rat(t) — ocTaTouHOe Hanps)xeHue B NepPBUYHOI Lenu (yTPOeHHOe 3HauYeHne HanpsXXeHnsa Hynesoli nocne-
[0BaTeNbHOCTU). BK/tOYas rapMOHUYECKYO N cCyb6rapMOHMYECKyto cocTaBnsaowme (ganee —
rapMOHWKN U CyBrapMoHUKN);

n2r0l(t) — ocTaTouHOe HanpshkeHne BO BTOPUYHOI Lenun (yTPOeHHOe 3HaYeHne HanpshkeHus Hynesol noc-
nepoBaTenbHOCTU). BK/ItOYAs rAPMOHUKN U CyBrapMOHUKN.

(— MrHOBeHHOE 3HaYeHne BPEMEHMN.

f.U U 2, U, ac U2irc, — onpeaensaTcs A8 YCTaHOBUBLUETOCS pexuma.

MpumeyaHun

1 YcTaHOBMBLUMNIACA pexum — onpefesieHHoe CTabu/ibHO-yCTOMYMBOE COCTOSIHME CETWU, OnmucaHHoe B 2.2.4 1
npunoxexun B.

2 OTH moryT nmeTb cneymdunyeckme XapakTepUCTUKN, TaKMe Kak CMeLLLeHMe HanpsXXeHUs, BpeMs 3alepXKu U T. 4.
YpaBHeHUs A1 TOYHOro npeAcTaB/ieHns o TpeboBaHMsX, kacatolwmxes OTH. npuBegeHbl B M3K 60044-2. OnpegeneHus
NOrpeLHoOCTel Takke MOryT 6bITb CKOPPEKTUPOBaHbI B COOTBETCTBMM ¢ M3OK 60044-2.

2.1.30 CMeLWeHne HanNnpsXeHNs MOCTOAHHOIO TOka BO BTOPUYHOW wenu (secondary direct voltage offset)
(U2aco). 3HaueHme cmeleHMst MOCTOSIHHOW cocTaBisitolell BTOPUYHOro HanpsbkeHns 3TH npu 1/.(f) = 0.

2.1.31 NOrpeWwHOCTb HanpsXXeHunsa (NOrpewHoOCTb kKoahdunymeHTa macwTabHoro npeo6pasoBaHms
HanpsXeHnsa) B ycTaHOBMUBLWIEMCA pexunme (6ku) (voltage error for steady-state conditions (fu): MorpewHocTb,
o6ycrioBneHHas TpaHCOpPMaTopoM Npu U3MEPEHUU HanpshXeHUs, BO3HMKatowas npu koadduumeHTe macwtab-
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HOro Npeo6pa3oBaHuns, OT/INYHOM OT HOMUHANLHOTO KO3 urumeHTa TpaHcpopmauum 3TH. (MIK 321-01-22 ns-
MEHEeHHbI)
MorpewHocTb, BblpaXeHHasi B NpoLeHTax, onpegensietca no dopmyrne

rae Ku/GiglP— HOMWHaNbHbIN KO3 ULMEHT TpaHchopMaLnm;
I/, — pelicTBUTe/NIbHOE NEPBUYHOE HaNpsHXXeHne;
U2— peiicTBUTENIbHOE BTOPUYHOE HanpsheHue npu |/,, npuMmeHseMoM npu paboumx ycrnoBuaxX N3MepeHuii.

MpumeyaHne — BbipakeHne NOrPeLIHOCTU OTHOCUTCS TOMIBKO K KOMMOHEHTaM, 3aBUCALLMM OT HOMUHa/IbHOW
4YaCTOThbl Kak Ha MepPBUYHO*», TAK U HA BTOPUYHOM HamnpshkeHUsIX, a He K 3aBUCALLMM OT HarpsbkeHUst MOCTOSAHHOrO TOKa.
3TO BbIpaXeHVe MorpewHoCcTn ykasaHo B cTaHaapTe M3K 60044-2.

2.1.32 yron ¢da3oBOro casura B yctaHoBuBwemcsa pexume (phase displacement for steady-state
conditions) fa): Pasnnuune a3 mexay BeKTopaMu NepBUYHOTO N BTOPUYHOIFO HanpshkeHuii, 7. e. ~
Hanpas/ieHne KOTOpbIX NOA06PaHO TaknMm 06pa3om, YTo6bI Yros A1 COBEPLUEHHOro TpaHchopmaTopa 6bi1 Hyne-
BbIM. Pa30BbIli CABUTM CUNTAETCA NOSTOXKNTE/IbHBIM, KOTAa BTOPUYHOE HanpsiXeHne onepexaeT BEKTOP NepPBUYHO-
ro HanpshkeHunsl. ®asoBbIil CABUT MOXET XapakTepu3oBaTbCA HOMUHa/IbHbIM cMeLlleHnem a3 ft**, v HoMuHanb-
HbIM BpeMeHeM 3aep>XKu /, Hon. Yron ¢pa3oBoro casura o6bIYHO BbipaXaeTcs B paguaHax, caHTupagmnaHax nnm
MUHyTax. { MOK 321-01-23 U3MEHEHHbI)

2.1.33 HOMUHanbHOe cMmelieHne dasbl (?bron) (rated phase offset (jon): HoMMHanbHOE 3HaYeHWe NOCTO-
AHHOrO CMelleHuns yrna gasosoro casura 3TH.

2.1.34 HOMWHaNbHOE BpeMSA 3a[epXKun (f, M) (rated delay time (fd) Bpewms t3nepenaun n o6paboTkn
LN POBbIX AaHHbIX A4/15 HEKOTOPbIX TUNOB 3TH.

2.1.35 yrnoBas NOrpewHoOCTb (MOrpewHoOCTb yrna dga3oBoro casura HanpshxeHus) (Ag>J (phase error
()Q: NorpelwHoOCTb, BbI3BaHHaA cMelleHeM a3 % 1 BpeMeHeM 3aAepxkn  [orpewHocTb XapakrepusyeTcs
Yrn0BOl eAnHNLE OTHOCUTENIbHO HOMUHAIbHOW YacToThbl:

oune dGu— do+ 2k - ft,;

OPu= 02— <Pi+ 23 f t,.

Yrnosas norpewHocTb 06bIYHO BbipaxaeTcsl B pagmnaHax, caHTupagmnaHax nnm mmHytax (M3K 321-01-23
N3MEHEHHbI).

2.1.36 npeaenbHbli TOK BTOPUYHOI 06MOTKM (secondary limiting current): MakcumasibHoe 3HaYeHue
TOoKa BTOPUYHOWM 06MOTKM NPY HOMUHA/IbHOM MEPBUYHOM HaMNpsXeHUU, KOTopoe TpaHchopmaTop MOXeT noaaep-
XnBaTb NOCTOSIHHO.

2.1.37 cnocob6HOCTb BblAaepXaTb KOPOTKOe 3amMblkaHue (short circuit withstand capability): Cnoco6-
HOCTb 3TH BblepxaTb 6e3 NOBPeXAeHNA KOPOTKOe 3aMblKaHVe MeX Ay BTOPUYHbIMU BbIBOJAMMU.

2.1.38 mecTo noAgknoyYeHmns (connecting point). MecTto, onpeaesieHHOe Npon3BoanTesIeM N NPUMeHsieMoe
nonb3oBartesiem 47151 NOAKIIOUYEHUSA 3/TEKTPUYECKNX KabGeneil Ha MecTe YCTaHOBKU UM NPOBEeAEeHUSI UCMbITaHWA.
Mpu MCNoNb30BaHUM KOaKCUarbHOro kabens TOUKOW MOAKIIOHYEHNSA CUMTAETCSA TOMbKO BHELIHW 9KpaH.

2.1.39 nopBUYHbIe BBOAbI HanpsXxeHus (primary voltage terminals): BBoabl, Ha KOTOpble NogaeTcs nep-
BUYHOE HanpsXXeHne K OTH.

2.1.40 NepBUYHbI/ faTYNK HanpsxeHus (primary voltage sensor). 951eKTpUyeckoe, oNTUYECKOe UK Apy-
roe ycTpoicTBO, NpejHasHavyeHHoe 41 nepejayn curHana K BTOpu4yHomMy 060py/A0BaHNIO HaNpAMYo Uan vyepes
nepBUYHbI/i KOHBEPTEP, 3HaYeHWe HanpsHXXeHns npeo6pa3oBaHNs KOTOPOro COOTBETCTBYET HaMpPsHXKEHUIO Mexay
nepBUYHbIMY BBOAAMMU.

2.1.41 nepBUYHbI KOHBepTep (primary converter): YcTpolicTBO, Npeo6pasytoliee curHan oT O4HOro uan
60/1ee NEPBUYHbIX faTUNKOB HaNPsXXeHUs B CUTHa/, NOAXOAAWMIA A4NA pa6oTbl yCTPONCTBA CONPSXEHUS.

2.1.42 nepBuYHOe aflekTponuTaHue (primary power supply): 3nekTponutaHve nepBUYHOro kKoHBepTepa w/
VIV NEPBUYHOIO AaTumnka HanpskeHUs (MOXeT 6biTb 06beANHEHO C BTOPUYHbBIM 3/1eKTPONUTAHNEM).

2.1.43 ycTpoiicTBO conpsixeHus (transmitting system): YcTpolicTBo, coeiMHsOLLEe NEPBUYHbIA KOHBEP-
Tep C BTOPUYHBIM Ha KOPOTKNX U A/IMHHBIX PACCTOAHMAX U Nepejatollee CUrHan oT 04HOro Kapyromy. B 3aBucu-
MOCTM OT UCMOJ/Ib3yeMOW TEXHONOTMN MOXET TakXe NCMOoNb30BaTbCA A1 nepejayn CUrHana MOoLWHOCTH.

2.1.44 BTOpUUHbI/i KOHBepTep (secondary converter): YcTpoiicTBO, Npeo6pasytoliee curHasn, nepesaH-
HbIl/i Yepe3 yCTPOICTBO CONPSXEHUS, B BE/IMYNHY, NPONOPLMOHANbHYO HanpshXeHUo Ha NepBUYHbIX BBOAAX, U

7



FOCT P M3K 60044-7—2010

npegHasHayeHHoe ANS Nocnefylolero coriacoBaHns ¢ nsmeputesibHbIMU NpubopamMu, 3aWnUTHbIMU AN yn-
paBnsaWMMM yCTPONCTBaAMU.

2.1.45 BTOpUYHOE aniekTponutaHue (secondary power supply): 3nekTponmtaHne BTOPUYHOIO KOHBepTepa
(MOXeT 6bITb 06beANHEHO C MEePBUYHBLIM 3/1eKTPONUTaAHNEM).

2.1.46 BTOpUYHble BbIBOAbI HanpsXeHusa (secondary voltage terminals): BbiBoAbl 4719 MNOAKNOUYEHNS
M3MepUTENbHbBIX MPUGOPOB 1 3aLNTHbBIX N YNPaBASIOWMNX YCTPONCTB K LLeNsaM HanpshKeHus.

2.1.47 HN3KOBO/IbTHblE KOMMNOHEHTHI (low-voltage components): Bce KOMMNOHEHTbI, 3a UCK/TIOYEHEM Mep-
BMNYHOTO AaTymka HanpshkeHus.

2.1.48 HOMUHaNbHbIV TOK anekTponoTpe6neHusa (/anmov) (rated supply current (/an): 3HauyeHue TokKa,
Tpebyemoe Ana anekTponutaHua 3TH Npu HOMUHabHbIX YCI0BUAX SKCNayaTauun.

2.1.49 makcumManbHbIA TOK 310KTponoTpebneHuna (/anuva, £) (maximum supply current (/,, ,,.,,,): Makcu-
MasibHOEe 3Ha4YeHne Toka, Heo6xoAnuMoe ANs afiekTponuTaHus OTH B npefesnibHbIX YCI0BUAX 3KCNAyaTaumu.

2.2 fononHnTenbHble onpeAeneHNs ANA 3NeKTPOHHbIX 3alWUTHbIX OAHOMa3HblIX TpaHcopmaTo-
pOB HanpsXeHus

2.2.1 3N1eKTPOHHbIW 3alUTHbIV TpaHcopmaTop HanpshkeHuUs (electronic protective voltage transformer):
3TH. npeAHa3HavYeHHbI ANA nepefayn MHOPMAaLMOHHbIX CUTHANO0B K 3alUTHbIM 1 yNpaBaatowWwmmM ycTpoicTBam.

2.2.2 3NeKTPOHHbIN 3alUTHbLIA TpaHcopmaTop HanpsXeHus Hy/neBOW MNocrnepoBaTeNlbHOCTU
(electronic residual voltage transformer): TpexdasHblii 9TH nnu rpynna Tpex ogHoasHbix ATH. npefHa3HaveH-
HbIX AN nepegayn NHPOPMaLMOHHbIX CUTHA/IOB O HAJIMYMW OCTATOYHOMO HaNps)XXeHUsn B TpexdasHbIX ceTAX Ha
nepBUYHbLIX BBOAAX.

2.2.3 nepexofHas xapakTepucTtuka (transientresponse): Peakuynsa BTOPUYHOIO HaNpPs>XeHNA Ha KPaTKoB-
peMeHHOe n3MeHeHVe NeEPBUYHOTO HaMpPsHXKEHUS.

2.2.3.1 KOpOTKOe 3aMblKaHWe B LEeNu NepBMUYHOTO HanpsXeHnsa (short circuit on the primary): OTcyT-
CTBME BTOPUYHOrO HanpsixeHns 3TH B cnyyae KOPOTKOro 3aMblKaHUS MeXAYy BbICOKOBO/IbTHbIM BBOAOM U 3eM-
nen.

2.2.3.2 NOBTOPHOEe BK/OYEHME IMHUN MPU HaMunm octaToyHoro 3apsaga (reclosing on a line with
trapped charges): Peakuynsi 9TH Ha nepexofHoli npoLecc BcneacTBME OTK/IIOYEHMSA U NOoCNeAyoLLero NoBTOPHOTO
3aMblKaHVS BblkAloYaTens B/IMHUN C OCTAaTOUYHbIM 3/1IEKTPUYECKUM 3apA40M, aKKyMy/IMPOBaHHbIM B BO3AYLIHOM
NINHWK aneKkTponepegayu.

2.2.4 HanpsAXeHne Npun NnepexoAHblx Nnpoueccax (voltage in transient conditions): NMepBnYHOe N BTOPUY-
HOe HanpsXXeHusa Npu Nnepexo4HOM Mnpolecce, onpegensemMble cneayloLmm obpasom:

U,(0

Y, V2 esin(rt«f mt ¢ v>) + 1/, do(f) + u, rela(f); (3)

U2(t) = U272 esin(2n «fmt* b) ¢ U2* & u2«(0- (4)

MpumeyaHune — MepexofHble NPOLECCHI BO3HMKAIOT BC/eACTBME BHE3aNHOro N3MeHeHUss O4HOro Wi 6onee
napameTpoB B ypaBHeHUM (1) NnepBUYHOIO HanpshkeHus (cMm. Takxe B.4).

2.2.5 MTHOBEHHasA NOrPeLWHOCTb HanpsAXeHUa (NOrpewHOCTb KoadPuyneHTa macwTabHoOro npeo6-
pa3oBaHMA HanNpsXXeHUsa) Npu nepexogHoOM npouyecce (instantaneous voltage error for transient conditions):
MorpewHocTb, onpegesniseMas ypaBHeEHNEM

c KU-0-TP -41 (0 “ M f-f* Howm)
*F» < *> - ZT2 m

rae u,(0 nn2(0 — 3HavYeHNs HanNpPsXXeHns BO BPEMEHHOM NMPOMEeXYTKe NepexoAHOro npouecca, onpegensemMbie
ypaBHeHusiM® 3 n 4.
OTcuyeT BpeMeHM NepexofHOro npouecca HauynHaeTcs C MOMeHTa N3MeHeHMs NapameTpoOB B YyPaBHEHUAX
3 un4.

MpumeyaHne — [JONO/MHUTENLHO CM. B.4.

2.3 B HacTofwem cTaHgapTe NnpuMeHeHbl cnegywwme o6o3HaveHnsa (Index of symbols):
1— vacToTa;
f,oM— HOMMHanbHas yacToTa:
/3anvobl— HOMUHAa/bHbIN TOK 3N1EeKTPONOTPe61eHNs;
/anvevrc— MakcuMMasnbHbI/ TOK 3/1eKTponoTpebneHus;
KW— HOMMWHa/IbHbIN KO PULNEHT HANPSXKEHNS:
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Kunvoup— HOMUHanbHbIN KO3 uumneHT TpaHcdhopmaumm;
SMk — HOMUWHaNbHasA Harpyska;
t— MrHoBeHHOE 3Ha4YeHVe BpeMeHH,
Hj4— HOMWHaNbHOe BpeMs 3a4epXKu;
Llanvem — HOMUHanbHOEe HanpshXeHne AOoMOMIHNTENbHOTO 3/1IEKTPONUTAHNS;
Up — Hanbonbliee paboyee HanpsxeHne An8 060pyA0BaHNS;
L/, — cpeAHekBagpaTnyeckoe 3Ha4yeHNe NepPBUYHOrO HaNps)XXeHUs B ycTaHoBMBLUEeMCS pexume npyu U, dc=0n
«.(0 = o; .
— cocTaBAsoWan Hanpsi)XeHnsl NOCTOSAHHOIO Toka B NMEPBUYHON Lenu;
L/,(0 — HanpsixeHue NepexofHOro npotecca;
17, res (0 — ocTaTo4yHOE HanpsixXeHue B NEPBUYHOI Lenu;
M bBM— HOMWHaNbHOE 3HaYeHMe NePBUYHOrO HaNPSHXXEHUs, BK/IOYAA FAPMOHUKN U CyBrapMoHUKY;
U2— cpeaHekBagpaTnyeckoe 3Ha4yeHne BTOPUYHOrO HanpsihxxeHns koHBepTtepa npu U2ac= 0 n n2,a1(0 = 0;
n2fic— cocTasnsoWas HanpsHKeHNs NOCTOSSHHOIO TOKa BO BTOPUYHO Lenu;
U2ae0— cmelyeHre HanpshkeHUs NOCTOSIHHOTO TOKa BO BTOPUYHOI Lenu;
U2(t)— BTOpMYHOE HanpsiXeHne NepexofHOoro npoLecca;
U2ti0i — HoMWHanbHOE 3HaYeHVe BTOPUUHOIO HanpsiXXeHUs;
12 (as (0 — ocTaToyHOe HamnpshkeHue BO BTOPUYHOI Lenu, BKIOYas rapMOHUKN U CyGrapMOHUKY;
9, — yron pasoBoro casura NepBUYHOrNO HamnpsKeHUs;
% — yron pa3oBOro cagBura BTOPUYHOrO HanpshXeHus;
M— yron pa3oBOro cABUra HanpsHkKeHUsi B yCTaHOBUBLUEMCS pPeXume;
— HOMWHaNbHbI Yron pa3oBOro cMeLLeHuns;
— yrnosas norpewHocTb (yrna asoBoro caBura HanpsXxeHus);
OKW— MOrpewHoCcTb HanpsXXeHns (KoadduumeHTa macwTabHOro npeo6pa3oBaHnsa HanpsXXeHWs) B yCTaHOBUB-
wemcsa pexunme:
6ffu(f) — norpewHocTb HanpsXXeHUs (KoaddunLMeHTa MaclTabHOro Nnpeobpa3oBaHNs HaNPSXXeHNA) Npu Nepexoa-
HOM npouecce.

3 OcHOBHbIe TpeboBaHMA

3.1 O6wme NnonoxeHns

B o6uiem cnyyae Bce 3TH npegHasHayeHbl 4151 U3MepeHUsi, 0f4HaKo onpegesieHHble TUMbl MOXHO UCMO/b-
30BaTh VA5 3AWNTHI.

3TH ABOIHOIO NpUMeHeHUs (T. €. 41 U3MEPEHUs U 3aLUTbl) O/HKHbI YA0BIeTBOPATL BCEM MYHKTAM Ha-
CTOsILLero cTaHgapTa Kak AN U3MepeHus, Tak v 415 3almnThbl.

3.2 NHpopmaumnsa, Heob6xoamumasa Npu TeHaepax un 3akaszax 3TH
Cneumndurkaymnsa oCHOBHbIX NnapameTpoB OTH 1 Heo6xoAMMble 0603HaYeHNsA NpuBedeHbl B Tabnuue 1.

Tabnunual — XapakTepucTukn, NpuHsATble ans 3TH

XapakTepuctumka CokpauieHHoe o603HayYeHue MyHKT AN NOANYHKT
MexaHnyeckass NPOYHOCTb FR 8.11
Hanbonbluee paboyee HanpsbkeHve A8 060pyaoBaHus Up 8.1
(knacc HanpshkeHus)
HomyHanbHbIM ypoBeHb M30N5UMn 8.1
(knacc n3onauun)
Ycnosus akcrnyataumm 8
HomMmuHanbHaa yactora yw 751
HomuHanbHoe nepBuYHOE HanpsXeHue ~vom 7.11
HomMuHanibHOe BTOPUYHOE HanpsikeHue 7.1.2
HomuHanbHbI KOathULMEHT HanpsxeHns * 7.3
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OkoHyaHve Tabamupl 1

XapakrepucTtuka CokpalleHHoe 0603HaveHne  TyHKT Wi NOAMyHKT
[Jonyctmasa nNpoaos/KNTENbHOCTL MepeHanpskeHus 7.3
BTOPUYHBIA MakCUMasibHbIi TOK

HomMmunHanbHasA Harpyska

SOM 7.2
Knacc ToyHocTn 14
HoMWHaNbHOe HanpsXeHVe 3/1eKTponMTaHus Lipriiom 752
HomuHanbHoe HavanbHOe cMmelleHne asbl, HOMUHAILHOE BPe-  «rovovt  Yan 14

MS 3af1epXKKM

4 HopmasibHble (paboune) n ocobble YCoBUS NpPUMEHEHUS

Moapo6Has MHhopMaL A OTHOCMTENILHO KlacCUgMKaL M yCoBUii oKpyxatolei cpegbl npuBegeHa B M3K
60721.

4.1 Pa6ouune ycnoBusa aKkcnayartayuum

4.1.1 TemnepaTtypa oKpyxarLero sosgyxa
Mo knumMaTnyeckomy ncrnosHeHuto 3TU genaTca Ha Tpy KaTeropun, Kkak nokasaHo B Tabnauue 2.

Ta6nwuuya2 — TemnepaTypHble Kateropuu

Kareropus MuHumanbHasas Temneparypa *C MakcumaribHass Temnepartypa "'C
- 5/40 -5 40
-25/40 -25 40
- 40/40 -40 40

MpumeuyaHue — lNpu BbiIGope TEMNEPATYPHO KaTeropmm AOMKHbI GbITb ONPefeseHbl YC0BUA XpaHeHWs!
1 TPaHCMOPTUPOBKN.

4.1.2 BbicOoTa Hag ypoBHeM mMopA

BbicoTa Haj ypoBHEM MoOps He npesBbiwaeTt 1000 m.

4.1.3 Kone6aHna nnun noaseMHble TOTYKN

BHewHne konebaHna No OTHOWEHUIO K 3TH nnm nogsemMHblie TONYKM He BAUSAIOT Ha ero paboTty. OgHako
cnegyet NpMHUMaTb BO BHUMaHWeE, YTO KOHCTPYKLNSA HEKOTOPbLIX OTH MOXeT 6bITb HyBCTBUTE/IbHA K BUGPALNAM.
CooTBeTCTBYOLWMNE NCMbITaHNA Taknx 3TH Ha BubGpaLumio NpoBoAATCSA Mo Tpe6oBaHMIo 3aKasunka.

4.1.4 YcnoBua akcnayataumm 3TH B 3aKpbITbIX MOMELWEHNAX

Ycnosusa akcnnyatauunm:

a) BNIMSIHWE COMHeYHOol pagnaun — npakTUu4eckn oTCyTCTBYET;

b) OKpyXatLmnii BO3ayx — 6e3 3arpsa3HeHns Nbibio, AbIMOM, KOPPO3UIHBIMUW ra3amMmu, napaMmun Uan conbio;

C) BNaXHOCTb.

- cpeAHee 3HaYeHNe OTHOCUTENIbHOW BNAXHOCTU B Te4yeHne 24 4 He Bbiwe 95 %;

- cpefiHee 3Ha4YeHWe faB/IeHNA BOAAHOrO rnapa B TeyeHue 24 4y He Bblwe 2.2 KlMa:

-cpefiHee 3HaYeHME OTHOCUTE/IbHOW BNaXHOCTU B TedeHue 1 mecsina He Bbiwwe 90 %:

- cpefHee 3HaYeHWe faB/ieHNA BOAAHOro napa B TeveHne 1 MmecsAua He Bblwe 1.8 kMa.

B HEKOTOpbIX c/iyyasax nNpu AaHHbIX YC/IOBUAX AOMYCKAETCA HaMumne KoHAeHcaunun.,

MpumeyaHusna

1 KoHpeHcaumss MOXeT MoSBUTLCS NPU BHe3amnHbIX M3MeHeHVsX TemMnepaTypbl B MEPUOAbI BbICOKOM BaXHOCTW.

2 BOBAEVICTBVIH BbICOKOW BNI@QXHOCTU U KOHAEeHCauun, npuBoadaullero K HapyweHunam usonaumnm mam Kopposnn

MeTa/l/IMYecKMX YacTeill, MOXHO M36exaTb MpU UCMOMb30BaHUK crieumasnibHO pas3paboTaHHbix ITH ANsi TakuxX YCroBwii
NPUMEHEHNS.

3 KoHgeHcaummy MOXHO Takke u3bexarb noagepkaHneM COOTBETCTBYIOLMX YC/OBUIA B NMOMELLEHUN, Halnumem
COOTBETCTBYIOLLEV BEHTUALMM 1 060TpeBa WM NPYMEHEHVEM 060PYAOBaHNIS, YMEHBLIAIOWErO B/IAXHOCTb.
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4.1.5 Ycnosusa akcnayatauun 3TH Nnpu HapyXHOW ycTaHOBKe

Ycnosua akcnayataymu:

a) cpefHee 3HaYeHUe TeMnepaTypbl OKpyXarLwero Bo3dayxa B TedeHue 24 4 He Bbiwe 35 °C;

b) CONTHEYHYIO pagnaunto cebiwe 1000 W/m2{B icHblli AeHb B NONAEHb) — C/eAyeT yunuTbiBaTb;

C) 3arpsi3HeHue OKpyxatoLiero Bosgyxa nblfbio, AbIMOM, KOPPO3UNHLIMYK Frazamun, NnapaMmn Uan cofblo He
Bbllle ypOBHeli, NpuBeAeHHbIX BTabnuue 8;

d) naBneHune BeTpa He Bbiwe 700 Ma (npu ckopocTu 34 m/c):

e) Hannyme KoOHAeHcaunum nam ocaakos.

4.2 Ocobble yc/ioBMA akcnayataumm

Tpe6oBaHusA K ATH Npu ycnoBuUsIX, OT/IMYHbLIX OT YC/1I0BUIA aKCcnyaTaunmn (4aHHbIX B 6.1). 4O/MKHbI COOTBET-
CTBOBAaTb NPUBEJEHHbIM MYHKTaM HacTosLlIero ctaHgapTa.

4.2.1 BblicOoTa Haj ypoBHeM mMops

Ana npumeHeHna O9TH Ha BblCcOTE Haf ypoBHEM Mops cBbiwe 1000 M npu npesbilleHUN cTaHaapT-
HbIX pabo4mnx aTMOCHEPHbIX YCNOBUIA [O/HKHO 6bITb ONpeesieHo paccTossHMe 06pa3oBaHnA Ayrn NnyTeM YMHOXe-
HUA AONYCTUMbIX HANPsXXeHW, TpebyeMblX Ha MecTo aKcnslyaTaummn, Ha KoauULMeHT K B COOTBETCTBUN C pU-
CYHKOM 3.

NMpumeyaHue — BbicoTa Haf yPOBHEM MOPS HE BAUSIET Ha AM3NEKTPUYECKYHO NMPOYHOCTb BHYTPeHHel
n3onsiumm 3TH. MeTos NPOBEPKU BHELHEN M30/ISILMN AO/KEH BbITh COTIACOBAH MEXAY U3rOTOBUTENIEM U 3aKA3UMKOM.

PrcyHoOk 3 — KoppeKTupyoLwmii BbICOTHbIN KO3hULMEHT

BbICOTHbI KO3 PULUEHT MOXET GbITb PACCUUTAH C MOMOLLbIO C/IeAYIOLLEro ypaBHEHUS.

kK = 0mlH - 1000Y8150

roe H — BbicoTa Haj ypoBHEM MOpSA B MeTpax;
T = 1— ANS HanpsXXeHnli NPOMBbILI/IEHHON YaCcTOThl Y FTPO30BOr0 UMNYNbLCA;
T =0,75 — ANnA HanpsXXeHNss KOMMYTaLuMOHHOTo UMMy nbca.
4.2.2 TemnepaTypa oKpyXxatLlero sosgyxa
Ana 3TH. yctaHaBnmMBaeMbIX B MecTax, re okpyxatouiaa TeMmnepartypa MOXeT 3Ha4YUTe/IbHO OT/INYaTbCA
OT pabouyunx yc/noBuii akcnayatTaymmn (nepevyncrieHHbix B 6.1.1). npeAnoYTUTE NIbHbI CeAylolMe MUHUMalIbHbIE U
MakcumasibHble Anana3oHbl Temneparyp;
a) oT MuHyc 50 eC go nitoc 40 °C — A1 0O4eHb XOI0HOTO KINMaTa;
b) oT MmnHyc 5 BC go nntoc 50 °C — A8 0YeHb XapKoro knanmara.
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NMpumeyvaHuns

1 [INA HEKOTOPbIX PEFMOHOB C YaCTbIMU TEM/bIMA BNQXHBIMU BETPAMU M BHE3AMHLIM N3MEHEHWEM OKpYXatoLleii
TemnepaTypbl CBOMCTBEHHO Ha/lMuMe KOHAEHCaUMK, Aaxe B 3aKPbITOM MOMeLLeHUN.

2 MNpU HEKOTOPbIX YCMOBUSAX COMHEYHOM aKTUBHOCTU, YTOGbI HE GbLIM NPEBbLILEHBLI YKa3aHHble Npeaesbl TemMmnepa-
TYpbl. MOXET NoTPe6oBaTbLCS NPUHATNE COOTBETCTBYHOLWMX Mep. HanpumMep Hasimuve KpoB/u, NPUHYAUTENIbHON BEHTUNS-
UM N T. 4.

4.2.3 3emneTpsceHns
TpeboBaHMA U UCMbITAHNSA — HaxXOAATCA Ha PaCCMOTPEHUN.

4.3 Cuctembl 3a3emsieHNs

4.3.1 O6uwune NoNOXeHNNA

3TW AOMXKHBI 6bITb MPUrOAHLIMM K 3KCN/TyaTaLuy B C/ieAyOLWmnX cucTeMax 3asemMaeHns:
a) C N30/1IMPOBaHHOI HeliTpanblio;

b) C HeliTpanbto, 3a3eMJ/IEHHOI Yepe3 ayroracsiuii peakTop;

C) C 3a3eMJIEHHOW HelTpanbio;

- C rNyX0 3a3eM/IEHHO HENTpanbio;

- C HeTpasnblo, 3a3eMJIEHHOI Yepe3 CONpPoTUBIIEHNE.

5 HomMuHasibHble 3Ha4YeHUs

5.1 HOMWHa/IbHble 3HAYEHUS HANPSXEHUN

5.1.1 HoMnHanbHOe NOPBUYHOE HaNpsaXeHue

CTaHAapTHble HOMUHA/IbHbIE MEPBUYHbIE HAMPSXKEHNA TpeX- N 0gHOMa3HbIX TpaHCOPMaTOPOB, UCMOSb3Y-
eMbIX BoAgHOMasHoM nnn TpexdasHoi cucteme Mexay TMHUAMU, AO/KHbI COOTBETCTBOBATb OAHUM U3 3HAYeHWN
HOMWHaNbLHOTIO NNHeHOro (MexaydgasHoro) HanpsxxeHus, onpegensemoro B M3K 60038. CtaHgapTHbIE HOMU-
HaNbHble NepBUYHbIE HaNpshkeHUs ogHodasHoro TpaHcopmaTopa, NOAK/IIOHEHHOTO MeX Ay OfHOW U3 NUHUIA
Tpexda3HoW cucTeMbl 1 3eMNel NN MeXAY HENTpasibHOU TOYKOM cucTeMbl U 3eMneld, 40/MKHbI OblTb paBHbI
OHOMY 13 3HAYEHN HOMMUHAIbHOIO HaNPsXXeHNA CUCTEMbI, YMHOXeHHOMY Ha 1/\'3.

NMpumeyaHne — MNpumeHeHne 3TH B KauecTBe M3MePUTENBHOIO UAW 3aLMTHOIO TpaHchopmaTopa 6a3npy-
eTCsl Ha HOMWHA/IbHOM MEPBUYHOM HarNpPsHKEHUW, TOrga Kak HOMUHa/IbHBIN YPOBEHb M30M1ALMK onpeaensieTcs npegesnb-
HbIM HanpshxeHveMm AN o6opyaoBaHUs (knaccoM HanpshkeHus)) no M3K 60038.

5.1.2 HoMnHanbHOe BTOPNUYHOE HanpsXeHne

CraHgapTHble 3Ha4YeHUSA HOMUHa/IbHOTO BTOPUYHOIO HanpsiXeHus, AaHHble B M3K 60044-2, npMMeHUMbI
Takke nK9TH.

B gononHeHue Ana ogHoMasHbIX TpaHCopMaToOpoB B 04HO(A3HbIX NN NOAKIOYEHHbIX Mexay hazamu
TpexdasHbIX cucTemax, a Takxe A5 TpexdasHblix TpaHcthopmaTopoB B TpexdasHbIX cucTemMax craHAapTHbIMU
HOMMWHaIbHbIMMN 3HAYEHUAMMN BTOPUYHOIO HanpshXeHns (B BO/IbTax) MOryT 6bITb:

1.625-2-3,25-4-6.5.

Lna ogHohasHbIX TPAHCHOPMATOPOB, UCMOJIb3YEMbIX B CUCTEMAX «asa — 3eMJisi» Win TpexdasHbiX
cucTemax, rae HoMYHanbHOe NepBYYHOe HaNpPsXXeHre PaBHO YnChy, pasgeneHHoMy Ha \'3, cTaH4apPTHLIMU 3Ha-
YEHUAMMN HOMUHA/ILHOTO BTOPUYHOTO HaMPSKEHWS (B BO/IbTAX) MOTYT 6bIThb!

1.625/73 - 2/V3 - 3.25/V3 -4/~3 - 6.5/"3.

Ans 3TH. nmetowmx 4oNo/THUTENbHbIE BbIBOAbI Y NPpeAHa3HAYeHHbIX 419 N3MepeHUss OCTaTOYHOro Hanps-
XEHUA BINHUKN, CTaHAaPTHbIMU 3HAYEHUAMW HOMWHAIbHOTO BTOPUYHOTO HanpsiXeHUs (B BOSibTax) Ha AOMNO/THN-
TeNbHbIX 0GMOTKaX MOTYT 6bIThb:

- ANna TpexdasHblix ceteli: 1.625/3 - 2/3- 3.25/3- 4/3 - 6.5/3;

- AN oagHodasHbIX ceTeit: 1.625/2 - 2/2 - 3,25/2 - 4/2 - 6.5/2.

NMpumMmeuyaHune — TNOACHEHN OTHOCUTE/IBHO HU3KOBO/IbTHBLIX 3HAYEHWI BTOPUYHOTO HanpshKeHWs AaHbl B
nyHkTe B.2.

5.2 CTaHAapTu30oBaHHble 3HAYEHUS HOMWHA/IbHOW BbIXOAHOW MOLWHOCTHU

CTaHAapTu3oBaHHble 3Ha4YeHNSI HOMUHa/IbHOW BbIXO4HOV MOLWHOCTM (NpUBeAeHbI B NMPUIOXeHUN A) B BOSIb-
Tamnepax A0/KHbl 6bITb BbiGpaHbl U3 pAja:
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0,001 - 0.01-01-05-1-25-5-10- 15- 25- 30.

Mpn 3TOM pekoMeHA0BaHbl 3HA4YeHNA HOMWHaIbHOM BbIXOAHOW MOLWHOCTK (B BO/IbTammnepax):

-ana 3TU ¢ BTOPUYHBbIM HanpsixxeHvem i 10 B: 0,001 -0.01 -0,1 -0.5:

-ana 3TU ¢ BTOPUYHBLIM HanpshkeHnem >10B: 1- 2.5- 5- 10- 15- 25- 30.

B cneynanbHbIX cyvyasax MOryT 6biTb MCNOMb30BaHbl ApYrne 3HaYeHns.

HomuHanbHol Ans TpexdasHoro TpaHcopmMaTopa cHMTaeTcs BbIXOAHAsA MOLWHOCTb Kaxaol 13 das.

MpumevaHnsa

1 CnepyeT 06paTuTb BHUMaHMe Ha TOT (hakT, YTO yBe/IM4eHNne HOMUHaNbHOM BbIXOAHOW MOLLHOCTM Bbi3bIBaeT.

- CHWXEHWe HafeXHOCTU:

- yBenn4yeHne noTpebeHns 3N1eKTPO3Heprum:

- MNOBbILIEHNE CTOUMOCTU:

- YMeHbLUEHNE HOMUHa/IbHOV BbIXOAHOW MOLLHOCTU, MPUBOASLLEE K YBE/IMHEHNIO YyBCTBUTE/TbHOCTY K 3/1eKTpomar-
HUTHbIM MOMeXam.

2 ECnn 04HO M3 3Ha4YeHW HOMUHa/IbHOW BbIXOAHOM MOLWHOCTM OTH cooTBeTCTBYET CTaHAAPTHOMY Kaccy TOYHO-
CTW. TO 3TO He UCKIOYaeT APYInX 3HAYEHWI, OT/IMYHbIX OT CTaHAAPTHbLIX UM COOTBETCTBYIOWMX CTaHAaPTHLIM Kiaccam
TOYHOCTU U BbIXOAHOV MOLLHOCTW.

5.3 CTaHOapTW30BaHHbIE HOMUHAIbHbIE 3HAYEHUSI KO3 P ULMEHTA NEPEHANPSXEHNS

5.3.1 3asemnsaemble OTH

HoMunHanbHbI KO3 ULMEHT HaNpsXXeHna AN 3azemnsseMblx OTH 3aBUCUT OT KoadpduymneHTa 3asemne-
HUA B TpexdhasHoii ceTu.

CTaHAapTHble 3Ha4YeHNsA HOMUHaIbHbIX KO3 M ULNEHTOB NepeHanpsXXeHs B 3aBUCUMOCTU OT HOMUHaNb-
HOW NPOAO/HKUTENIBHOCTU BPEMEHU HaXOXAEeHUA NOJA NOBbIWEHHbIM HaNpsh)KeHneM Nnpu pas/inyHbIX yC/I0BUAX
3a3em/ieHns aaHbl BTabnuue 3.

Ta6nuya3d — CTaHAapTHbIE 3HAYEHVSI HOMUHA/IBHOTO KO3(hULMEHTA NepeHanpshKeHNs

SHaverie HomvHanbHoe MeTog, NoaKioHeHns NepBUYHBbIX BBOAOB U YC/IOBYS
HOMVH&/IbHOTO A P
KoShehrLMEHTa Bpemsi 3a3ems1eHus
HanpsbkeHus
1.2 MpoaonxntensHoe Mexay thazamu B N06oiA cetn
Mexay HeWTpasibHbIMM TOuUKamu 3Be3abl TpaHcopmaTopa W 3em-
neii B nto6oii cetn
1.2 MpoaomknTensHoe Mexay ¢ha3oi n 3emneit B ceTn ¢ appeKTBHO 3a3eMIEHHOWN Hell-
Tpasibio
15 30c
1.2 MpopgonmxntenbHoe Mexay asoit 1 3emneil B ceTn ¢ Hea(pPeKTUBHO 3a3eM/IeHHOM
HelTpasibio C aBTOMaTMYeCKMM BbIK/HOHaTeNleM 3a3emMsieHns
1.9 30c
1.2 MpoaonxuntensHoe Mexay ha3oil n 3emsieil B CETU C U30/IMPOBaHHON HeliTpanbio 6e3
aBTOMaTUYeCKOro BbIK/lOUaTeNs 3a3eM/IeHUs UM B cUCTeme C 3a-
1.9 8y 3eMJ/IEHHO HellTpanblo Yepe3 ayroracsawmii peaktop 6e3 aBTOMa-
TUYECKOro BbIK/HOUaTeNs 3a3eMIeHns
NMpumeuyaHwune — o cornaweHnio Mexay nNpou3BoguTesIeM 1 3aKka3vymkoM [OMyCKaeTCs yMeHbluaTb

3Ha4eHnsaA HOMUHa/IbHOrNo BpPEMEHWN.

5.3.2 Hes3aszemnsaemblie 3TH
3HauyeHne HOMUHAa/IbHOTO0 Ko3thduuneHTa HanNpsHXXeHns ANns He3azemnsaemblx OTH gonxHoO cocTaBnATh 1.2

npv NPoAO/MHKUTENTIEHOM BPEMEHMN paboThbl.
5.4 CTaHAapTU30BaHHbIe HOMUHAJIbHbIE 3HAYEHUS HANPSHKEHUSA 31EKTPONUTAHUSA

Ans anekTponutaHusa 3TH NpUMeHNMbI CTaHAAPTU30BaHHbIe 3HAYEHNS HOMUHAIbHOTO HanpshXeHus, faH-
Hble B3.2 M3K 60255-6.
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NMpumeyvaHuns

1 Ccblkv Ha Apyrue ctaHAapTbl OTHOCUTENBHO TPEGOBAHMI K HOMUHAIBHBIM 3HAYEHWUSIM HAMNPSKEHUS INEKTPO-
NUTaHNA He PEKOMEHYHOTCS.

2 CcbInikv Ha o6wue pasgensl APYrvX CTaHAAPTOB, PaCcMpPOCTPAHSIOWMXCSA HA 3MEKTPONUTAHWE 3/IEKTPOHHOTO
060py0BaHUS NMOACTaHLUWA, AONYCTVMbI NPY YCNIOBUM AeCTBUSI COOTBETCTBYHOLMX CTaHAAPTOB.

5.5 CTaHAapTU30BaHHble HOPMUPOBAHHbIE 3HAYEHUS APYTUX BAUAKOLWNX NapaMmeTpoB

5.5.1 CTaHAapTM30BaHHbI HOPMUPOBAHHbIN AMana3oH YacToTbl

CTaH4apTU30BaHHbIN AMana3oH 4acToTbl A0/DKEH cOCcTaBAATb OT 99 % Ao 101 % ee HOMWHA/ILHOTO 3Ha4e-
HUS B YCTAHOBJIEHHOM K/lacce TOYHOCTU A/19 u3MepeHus n ot 96 % ao 102 % — B yCTaHOBJIEHHOM Kjlacce
TOYHOCTU 415 3alUThl.

MpumeyvaHusn

1 910 TpeboBaHMe pacnpocTpaHaeTcs Ha Bce Tunbl OTH.

2 PaclivpeHHble AvanasoHbl 4acTOTbl pacCMaTpuBatoTCA /19 HOBbIX 06nacTell NpyMeHeHUs, Hanpuvep nsMepe-
HUS NapaMeTpoB KayecTBa 3/1EKTPO3HEPTUN MPU U3MEPEHUN TAPMOHUK N CyOrapMOHUK.

5.5.2 CTaHAapTM30BaHHbIN HOPMUPOBAHHbLIN ANanNna3oH HaNPsXXeHUA 3N1eKTPonNuTaHus

CTaHAapTn30BaHHbI Anana3oH HanpsHKeHUs aNeKTPonUTaHMsA 0/KeH HaxoanTbesa B npegenax oT 80 % fo
110 % ero HOMUHa/IbHOTO 3HA4YEHUS.

5.5.3 CTaHAapTM30BaHHbI HOPMUPOBAHHbIN AMana30H Harpysok

CTaHAapTHbIV AMana3oH Harpy3oK A0/1)XKeH HaxoaAuTbcs B npegenax o1 25 % o 100 % ee HOMWHaNbLHOIO
3HayeHuA Npu KoapduumneHTe mowHocTn 0.8. Korga 3Ha4eHne HOMUHaIbHOM BbIXOAHOW MOLLHOCTU Bbille UK
paBHO 5 BA. 1ns 60/1ee HU3KMUX 3HaUYeHUF DTH MMeT NOrpewHoCcTb B Npeaesnax 3a4aHHOro Kfacca TOYHOCTH
npv No6om KoadhPULMEHTE MOLWHOCTM HOMUHANTBHOW HarpysKu.

MpumeyaHune — lMpeBblleHNe 3Ha4YeHNs1 KO3phrLeHTa MOLLHOCTY BCIeACTBYE BAMSIHUS eMKOCTU COeAVNHN-
TenbHbIX Kabesneli BO BHUMaHVe He NpuHUMaeTcs. Mpy HeGObLUNX BbIXOAHbBIX 3HAUYEHUAX Harpy3Ku aTOT ahheKT MOXHO
He yuMTbiBaTb 13-32 OYeHb KOPOTKOW A/IMHbI COeAVHUTE IbHbIX Kabenel.

5.5.4 CTaHfgapTn3oBaHHbIi HODPMWUPOBaHHbLIN Anana3oH TemnepaTtypbl

Ecnu nHadve He onpepfesieHo, CTaHAapPTU30BaHHbIN HOPMUPYeMbli Ananas3oH TeMnepaTtypbl 40/IKEH ObITb B
MHTepBassie OT HUXHEro 0 BEpPXHero npejesia TemnepaTypbl OKpyXatoLero Bo3gyxa B COOTBeTcTBUmM ¢ 6.1.1.

6 Tpe6oBaHUS K KOHCTPYKLUM

6.1 Tpe6oBaHNA K N30NALUMN AaTYMKa NEPBUYHOTO HaANPAXeEHUs

TpeboBaHMA OTHOCATCA KO BceM Tunam 3TH. ina 3TH c ra3osBoli n3onsauuer moryT notpe6oBarbCcs A0Non-
HUTeNbHble TpeboBaHUA. B HacTosLWee BPEMSA OHM HAXOAATCA Ha PACCMOTPEHUN.

6.1.1 3Ha4YeHNA HOMWHaNbHbIX YPOBHEl N301ALNK (KNaccoB N30NALUN) ANA NepPBUYHbIX BBOAOB

HoMuHanbHOe 3HauYeHne YpPoBHA n3onaumm (knacca n3onaunn) onsa gatynka nepB1UYHOro HanpsbkeHns 3TH
onpepgensieTcsi ero paéo4ynm HanpshkeHneMm (knaccom HanpshxeHus) ana o6opygosaHus Up.

MpounsBegeHne HOMUHaILHOTO NEPBUYHOIO HanNpsxeHna 1/, Ha HOMUHAa/bHbIN KO3 MULMEHT Hanpsxe-
HUSA  He JOJ/KHO NpeBblWwaTb 3HavyeHnsa Up.

6.1.1.1 Ana cny4an, korga Up =0.72 unun 1.2 kB

Ana nepBuyHbIX BBoAos ¢ Up = 0,72 nnu 1.2 kB HOMMHanbHOe 3Ha4YeHne knacca n3onsaunm onpegensercs
HOMMWHa/IbHbIM MCMbITaTeIbHbIM HaMPs)XXeHNeM NPOMbILLIIEHHOW YacTOTbl B COOTBETCTBUN C Tabnuuei 4.

6.1.1.2 Ana cny4asn, korpga 3.6 £ Up < 300 kB

Ansa nepBuyHbIX BBOAOB ¢ Up > 3.6 kB. HO meHee 300 kB, HOMWHaNbHOE 3HaYeHUe Kaacca M30aauun
onpegenseTcsa NcnbiTaTe/lbHbIM CTaHAAPTU30BaHHbIM FPO30BbIM MMMY/IbCOM U UCMbITATENIbHBIM HaNPsXXeHNeM
nepeMeHHOro TOKa NPOMBbILLIIEHHON YacTOTbl B COOTBETCTBUMN C Tabnnueli 4.

MpumeyaHun e— Ona HeKOTOPbIX 3HaYeHW Up ycTaHaBMBaeTCA a/lbTePHATUBHbIN KNacc N3onsLumMmn CornacHo
M3K 60071-1.

6.1.1.3 AnA cnyuas, korga Up r 300 kB

Ans nepBuyHbix BBoAoB ¢ Up 5 300 KB HOMUHaibHOE 3HayYeHne K1acca u3onauum onpeaensieTcsa HOMu-
HaNbHbIMW 3HAYEHUAMM UCNbITAaTe/IbHbIX HANPSXXEHN cTaHAapPTU30BaHHbIX KOMMYTaLMOHHbIX U TPO30BbIX M-
nynbLCOB BCOOTBETCTBUY C Tabnuuein 5.

MpumeyvaHne — ANA HEKOTOPbIX 3HaYeHun Up YyCTaHaB/MBaeTca aJ'IbTepHaTVIBHI:IVI Knacc n3onAauum corsniaCHo
M3K 60071-1.
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Tab6nunuya4 — HoMUHa/IbHbIE YPOBHW UCTbITAHUIA MPOYHOCTU n3onaumm ans 3TU ¢ HambonbwM paboyumm Hanpse-
HMeM Ha nepBuYHbIX BBOgax Up < 300 kB

3HaueHne Haubonblwero HoMnHanbHOe 3HauyeHWe McnbiTaTesbHO- HoMuHanbHoe 3HaueHue
paGouero HanpsxeHus Up ro HanpsXeHUs NepeMeHHol Toka MCNbITaTeNIbHOTO  HanpsXeHus
(peiicTByouee), kB NPOMbIWIEHHOW YacToTbl t/'*pncn>ee rpo3oBOro umnynbca £/pucn>om
(aevictBylowee), kB (amnnuntyaHoe), kB

0.72 3 —

1.2 6 —_

3.6 10 20

40

7.2 20 40

60

12 28 60

75

17.5 38 75

95

24 50 95

125

36 70 145

170

52 95 250

72.5 140 325

100 185 450

123 185 550

230 650

145 230 550

275 650

170 275 650

325 750

245 395 950
460 1050

MprumeyvyaHune — [1na ycTaHOBOK peKOMeHAyeTCs BblGUpaTb HaMBbCLLEe 3HAYeHNEe HOMUHA/IBHOTO Klacca
n3onsauum.

Tab6nuyab — HOMUHAIbHBIE YPOBHU UCMbITaHW MPOYHOCTY M30NsUMn ans ATH ¢ HaMbobLWNMM Pabounm Hanpse-
HVeM Ha nepBuYHbIX BBogax Up r 300 kB

3HaueHne HaubonblWwero HomMuHanbHoe 3HauyeHWe ucnbiTaTeNbHO- HomnHanbHOoe 3HauyeHue
paﬁo‘-lel’o HanpsaxeHunsa Up ro HanpsaxXeHna KOMMyTauuWOHHOTO ncnelTaTesibHOro HanpsaxeHus
(peiicteytowee), kB umnynbca O'BUCN<OM mpo30BOro umnynbca £/puCris-
(amnnutygHoe), kB (amnnutyaHoe), kB

300 750 950

850 1050

362 850 1050

950 1175

420 1050 1300

1050 1425
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OKOHYaHne Tabnmubl 5

3HauyeHne Hanbonblero HomuHanbHOe 3HayeHWe ucnbiTaTeNbHO- HoMuHanbHoe 3HauyeHwue
paﬁOHel’O HanpsaxeHunsa qu TO HanpsaxXeHna KOMUyraumonHoro ucnelTaTesibHOro HanpsxeHus
(peiicTBylouee) kB umnyneca 1'eucnmn rpo30BOr0 uMnynbca 0,pucn>kv
(amnnutygHoe). kB (amnnautygHoe), kB

525 1050 1425

1175 1550

765 1425 1950

1550 2100

MpumeyaHusa

1 nA ycTaHOBOK pekoMeHAyeTcsl BblGUpaTbh HaMBbICLLIEEe 3HAYEHME HOMWHA/IBHONO Knacca M30nsumm.

2 WcnbiTaTtenbHble YPOBHU HanpsxeHnsa ¢ Up = 765 kB OKOH4YaTes/IbHO He YCTaHOBJIEHbI, MO3TOMY BO3MOXHbI
HEKOTOpble Bapuauuy WX 3HAYEHWI 4151 KOMMYTALMOHHOIO 1 FPO30BOr0 UMIMY/IbCOB.

Tabnunuyab — HOMUHa/IbHbIE YPOBHU UCTbITATE/TbHBIX HANPshKeHnn ana 3TW ¢ Hanbonb-
WM paboyunm HanpsbkeHnem Ha nepBu4HbIX BBogax Up r 300 kB

HoMuHanbHoe 3HauyeHWe uCNbITATENbLHOTO HoMuWHanbHOe 3HauyeHue nepemMeHHo
HanpsxeHua rpos3osoro umnynbca U'pncn,D) ncnbiTaTesibHOW HanpsaxeHua Km*sucn.on
(amnnutygHoe). kB (peiicTBytouee). kB

950 395
1050 460
1175 510
1300 570
1425 630
1550 680
1950 880
2100 975

6.1.2 [ononHuTeNbHble TPe6OBaHUSA K N30AALNN MeXAY NepBUYHbIMU BBOAAMMN

6.1.2.1 VcnbiTaHMe NOBbILWEHHbIM HaMpPsXXeHNeM NPOMbILLIEHHO’ YacToTbl

MepBuYHbIe BBOAbI C HAM6ONbLWNM pabounm HanpskeHnem Ansa obopygosaHua Up £ 300 KB g0MXHbI Bbl-
AepX1BaTb UCMbITaTe/IbHOE HANPs)XeHWe NPOMbILIIEHHOW YacTOThbl B COOTBETCTBUM C BbIGPAHHbIM HanpsiXeHnem
rpo3oBOro MMNyJsbca cornacHo tabnuue 6.

6.1.2.2 icnblTaHNe NOBbIWEHHbIM HaNPsHXXeHNeM NPOMbILW/IEHHONM YacTOTbl NPV NPOBEPKe 3a3eMasaeMblX
nepBUYHbIX BBOAOB

BbIBOAbI 3a3€M/IEHUSA MEPBUYHOIO AaTUMKa HaNpsKeHNs, N30/IMPOBaHHbIe OT Koprnyca uam 060104KN, A0
XHbl BblAepPXX1MBaTb HOMWHAIbHOE KPaTKOCPOYHOe UCMbITaTe/lbHOE HanpsikeHne NPOMbILIIEeHHON YacToTbl 3 KB
(pencTBytlowee) BTeyeHne 1 MuH.

6.1.2.3 Tpe6oBaHUA K YPOBHIO HaCTU4YHbIX pa3paaos

Tpe6oBaHUA K yPOBHIO HaCTUYHbIX pa3paaos npeabasasaoTcsa K OTH. HaunHaa cUp >7,2 kB.

YpoBeHb YacTUYHbIX Pa3psfoB nocse npegBapuTesibHO NPOBeAEHHbIX UCMbITAHWA N301ALMK B COOTBET-
cTBUM € 11.2.4 He AO/KEH NpeBbIWAaTb 3HAYeHW, NpUBeAEHHbIX BTabauue 7. Npy UcnbiTaTeNIbHOM HanpsXxeHuu,
yKa3zaHHOM B TOW Xxe Tabnuue.

Ta6nwnuya7 — 3HAYEHVS UCMILITATE/IBHOTO HAMPSHKEHUS U AOMYCTUMbIE YPOBHM YaCTUUHbIX Pa3psifoB

[ONyCTUMbI YPOBEHb YaCTUUYHBIX pPaspsfoB

3HauyeHue ucnbiTa- nK
Moakniouexue TENLHOTO HanpsKeHns
Tun 3asemnexuns nepBUYHbIX | " pucn Tun nsonayumn
ceTn o
BBOACO (peicTeytouee), kB MorpyxeHHas Teeppaas
B XnAaKoCTb
C 3a3em/ieHHON HeliT- ®dasa Ha 3em/io Up 10 50
panbio (KoachdunumeHT \,2UptS 5 20

3azemneHns s 1.5) ®asa Ha chasy 12 Up 5 20
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OkoHYaHve Tabnmubl 7

[OoNyCTUMbIA ypOBEHb YaCTUYHbIX paspsjoB

3HauyeHue wucnbiTa- nK
Tun 3azemnenns Moakmioyene TENbHOro HanpsaxXeHus
cetn nepBUYHbIX P Tun nsonayunn
BBOAOB 1r**numnl
{aeiicTeylouee), kB MorpyxeHHas Teeppas
B XunAKoCTb

C unsonuposaHHoli im  ®asa Ha 3emsto 1,2 Up 10 50
HeadpeKkTUBHO 3a- 1.2Uplil3 5 20
3eMJsiIeHHOl HeWTpa-

P daza Ha hasy 1.2 Up 5 20
nbto  (KoapdnuymneHT :

3a3emsieHua £ 1,5)

MpnmeyvyaHunsn

1 EC/M uvn ceun HeM3BeCTeH, TO NMPUMEHSIIOTCS 3HaUYeHWs, 3a4aHHble /1S U30/IMPOBaHHON MK HeathheKTUBHO
3a3eMJIEHHOW ceTun.

2 [onycTuMbIii YpOBEHb YaCTUUHbIX Pa3psiioB TakXe PacrnpoCTPaHsieTCs Ha 4acToTbl, OT/IMYHbIE OT HOMW-
HaJTbHOW.

3 MpyU HOMUHANIBHOM HanpsbkeHnn ITY HUXKe NpeaenbHOro HanmpskeHus cetn Up. rae oH A0/KeH aKcnyaTu-
poBaTbCsl, 3HAYEHUSI UCMbITATENIbHOMO HAMPSHKEHWUS U HAMPSHKEHUS 415 M3MEPEHUs1 YaCTUYHbIX PaspsifioB  MOryT
6bITb COrMacoBaHbl MeXy NPOU3BOAUTENIEM U 3aKa3UMKOM.

6.1.2.4 Cpe3aHHbIil rPO30BOM UMNYbC

Ecnv 0TO UcnbITaHne onpeaeseHo AOMOJIHUTE/IBHO, TO MEPBUYHbIE BBOAbLI AO/DKHbI BblAEpPXaTh HaMpsixe-
HUWe Cpe3aHHOro rPo30BOro MY bCa C aMNAUTYA0M 115 % MOMHOro HanpsXXeHWs cTaH4apTU30BaHHOIO rPO30BO-
ro umnynbea.

NMpumeuaHusn

1 MeHblUMe 3Ha4YeHUs UcnbITaTesIbHOro HanpsbkeHna moryTt 6bITb COrnacoBaHbl Mexay U3rotoButTeniemM n 3akasyum-
KOM.

2 [axe ecnv ucnbiTaHne Cpe3aHHbIM rPO30BbIM MNY/IbCOM He NnpeaycMOTpeHO TexHonoruemn AaTtynka BbICOKOro
HanpsixeHusa, To era npoBeaeHMe NnomMoraeT NnpoBepuUTb yCTOﬁHMBOCTb BTOPWMYHOIO KOHBepPTepa K BO3,qe|7ICTBI/IPO BbICOKOro
MMNYNbCHOINO HanpshkeHus.

3 UcnbiTaTenbHasa cxema [o/xHa ObITb corslacoBaHa Mexzay M3roToBUTesieM U 3aka3umkoM.

6.1.2.5 EMKOCTb 1 TAHTEHC yI/1a IN3/1IEKTPUYECKNX NOTEPb

3TN Tpe6oBaHUA NPUMEHSIIOTCS TONTbKO K D TH € XnAKo-MacnisiHoi nsonsauymeli nepBUYHOrO gaTymka Hanps-
xeHus npn Up >72.5 kB.

3HayeHNs eMKOCTU M TaHTeHca yrna guanekTpuyecknx notepsb (tg 5) n3onaumm 4osxHbl 6bITb onpeaesieHbl
npv HOMWHANBLHO YacToTe U YPOBHE HanNpshkeHUs B npegenax gnanasoHa oT 10 kB go Up/"3.

MpumevaHnsn

1 3apaveli ucnbITaHWsA ABNSETCA NpoBepka cTabunbHOCTY NPOU3BOACTBA. [peaesbl ANst AONYCTUMbIX OTK/TOHEHWIA
MOryT 6bITb COr/TacoBaHbl MeXy U3roTOBUTE/IEM W 3aKa3uMKOM.

2 TaHreHc yrna gnaneKTpuyeckux notTepb 3aBUCUT OT TUMAa U30NALMKN, HANPSXXeHNS 1 TeMmnepaTtypbl. Ero 3HaueHune
npy Uply/3 1 TemnepaType OKpyxXatoLeit cpefpl 06bI4HO He npeBbilwaeT 0.005.

3 1119 HeKoTopbIX TMMOB 3TH C/IOXHO NHTEPNPeTMPOBaTb pe3y/ibTaTbl UCMbITaHWIA.

6.1.3 Tpe60BaHNA K BHOLWHEN n30nAaLmMm

6.1.3.1 3arpsi3HeHue

Ana 3TH HapyXHOro MCMO/THEHNS C KepaMNYeCKOW N3015ALMeEN, YyBCTBUTE bHbIX K3arpAa3HeHUsaM, gAnHa
NyTN TOKa yTEUKM Mpu pas/iNnyHbIX YPOBHSAX 3arpsa3HeHuns npuseeHa B tabnuvue 8.

Tab6nwuyas — [nvHa NyTU TOKa yTEUKN

MuHUManbHoe 3Ha4YeHue [ANNHbI ANvHa nyTn ToKa yTeuku
YpoBeHb 3arpsasHeHuns nyTn TokKa yTeudkun
mwJkB *» 21 Pa3papHoe paccTosiHue
1— Nerkuii 16
Il — CpegHwii 20 £3.5
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OKoHYaHVe Tabnmubl B

Mummmanbmoe 3HamveHvie O/HbI [/Ha nyTy ToKa yTeuku
YpoBeHb 3arpsi3HeHst nyTn TOKa yTeukn
kB *' 1 PaspsigHoe paccTosiHve
Il — CwnbHbIN 25
IV — OueHb CUNbHbIA 31 £4.0

51 OTHOLWEHME A/IMHbI MYTU TOKa yTeukn mexay as3oli 1 3emnen K cpefHekBagpaTnyeckoMy MexgytasHomy
npegesnibHOMY HanpsbkeHuto ans o6opyaosaHus (cm. M3K 60071-1).

21 Bonee nogpo6Has nHopMauusa 1 AONYCTUMbIE OTK/IOHEHWS 3HAYEHWI A/IMHbI MyTW yTeUku Npu Npou3BoA-
cTBe AaHbl B MOK 60815.

MpunmevyaHwuna

1 CBolicTBa U30/ISILMOHHON MOBEPXHOCTN B 3HAUYUTESIbHON CTerneHn 3aBUCAT OT hopMbl U30MsATOpA.

2 B cnabo 3arpsA3HeHHbIX 0671aCTAX MpU Ha/IMYUK OMbiTa 3KCMyaTauum MOXET MCMOoNb30BaTbCa A/IMHA NyTH
TOKa yTeUkn Hmke 16. Ho He MeHee 12 MMm/KB.

3 lMpy cuNbHOM 3arpsA3HEHUN ANnHA NYTU Toka yTeykn 31 MMYKB MOXeT He COOTBeTCTBOBaTb TpeboBaHusiM. B
3aBMCUMOCTU OT OMblITa 3KCnyaTaunm n/wnm oT pe3y/ibTaTtoB f1abopaTopHbIX WCNbITaHWIA A/IMHA MYTU TOKa YTeuku
MOXeT ObITb yBe/IMYeHa, B HEKOTOPbIX C/yvasix Heobxoauma nepuogmyeckas NpoMbIBKa U30NSALMN.

6.2 Tpeb6oBaHMA K N30ALNN HA3KOBOJ/IbTHbBIX KOMMOHEHTOB

HU3KOBO/IbTHbIE KOMMOHEHTbI 06bIYHO BK/OYAKOT B Ce651 HECKOJIBKO Lieneii ¢ raibBaHWyYecKoli nsonsuyuei
Mexay HAMU. dTa N3015LMs [O/HKHA COOTBETCTBOBATbL TPe60OBaHUAM, NPeACTaBNEHHBIM HUXE.

6.2.1 CnNoco6HOCTb BblAEpPXNBaTb UCNbITATE/IbHOE MOBbLILWEHHOE HAaNpPs)XeHne NPOMbILWIEHHOM
4yacToThl

3HauyeHVe UCNbITaTe/ILHOTO HaNpsxeHusn: 2 KB (geicTBytoLlee).

6.2.2 CNoco6HOCTb BblAEpXMUBaTb UMMNYNbCHOE HanpsiXeHne

3HaueHVe NCNbITaTeIbHOTO HaNPsHKeHUs: 5 KB (amnanTygHoe).

6.3 CNOCOBHOCTb BblAepXnBaTb HaNpsXXeHne KOPOTKOT0o 3aMblKaHUSA

3TW ponxeH 6bITb pa3paboTaH 1 CNPoOeKTUPOBaH Tak, YTO6bl 6e3 MoOBpexXxAeHNs BblAepXnBaTb B TeueHne
60 ¢ MexaHW4eckune 1 TennoBble BO3eliCTBMS OT BHELLHETO KOPOTKOrO 3aMblKaHWsA Ha BTOPUYHbIX BbIBOAAX NpY
nogavye HOMMHaIbHOTO HaMPsXKeHNS.

Mpon3BoauTenb [O/KEH yKka3daTb CNOCO6 orpaHMYeHns Toka Ha Bbixoge (Mpu ero Haian4uunu), Hanpumep
NPAMOYro/IbHOro Kosle6aHnsA NepemMeHHOro Toka, aMnanTyAHoOe 3Ha4yeHne KOToporo B 1,2 pasa Bbllle MaKkcu-
MasibHOro.

MoTpebnTento BaXXHO 3HaTb, YTO NPU OFPaHNYEHNN TOKA Ha BbIXOoZe NPUMEHEHMEe NpeAoXxpaHuTenei ans
yCTpaHeHNs KOPOTKOro 3aMblKaHUA He apdhekTUBHO. MoaToMy 3TU AO/MKeH BblAepXnBaTb HaNpPsXXeHne KOPOTKO-
ro 3amblkaHusi B TeyeHune 601ee 4ANTENIBHOTO BPEMEHW, YEM HEO6BXOANUMO A8 CropaHusa npegoxpaHnTens.

Mpon3sBoanTesnb ykasbiBaeT Bpems, Tpebyemoe A1 BOCCTAHOBJ/IEHUA BTOPUYHOTIO HanpsxxeHus (B 3afaH-
HOM K/1acce TOYHOCTM) Noc/sie yCTPpaHeHUs KOPOTKOro 3amMblKaHWs (4151 yTOYHEHUS JONONHUTE IbHbIX TPpe6oBaHNi
cm. 8.9 1 8.10).

6.4 l'paHNLUbl NOBbIWEHUA TeMNnepaTypbl

6.4.1 O6wmne TpeboBaHUA

OTH pomkeH 6bITb pa3paboTaH N CKOHCTPYMPOBaH TakuM 06pa3om, YTo6bI BblAepXuBaTh 6€3 noBpexaeHnii n
npeBblLLIEHNI yCTaHOB/IEHHbIX YPOBHel TemnepaTypbl HarpeBa KOMMNOHEHTOB TeN/10Bble BO3AeCTBUSA, BbI3BaHHbIE:

- NpeBbllEHNEM MaKCUManbHOM TemnepaTypbl OKpyXatoLlein cpeabl.

- N3MEHEHNEM HOMWHa/IbHO YacTOThl;

-yBenunyeHnem B 1.2 pa3a HOMWHa/IbHOTO NEPBUYHOIO HaNPSXXeHUSA.

- NpeBbllWeHNeM MaKCUMasibHOW MOLWHOCTN paccenBaHNa BTOPUYHOIO KOHBepTepa 13-3a yBesIMYeHns Ha-
NMPSHKEHUNS 3NEKTPONUTAHUA U/ BTOPUYHON Harpy3ku.

6.4.2 loNONHUTENbHbIE TPpe6OBaHNA

3TH gonxeH 6bITb pa3paboTaH M CKOHCTPYMPOBaH Tak. YTO6bI BblAepXuBatb 6e3 NnoBpexaeHnii Tennosble
BO3/eNCTBMSA, Bbl3BaHHble YC/IOBUAMMU, ONMCaHHbIMU B 6.4.1. Nnpu KO3 urLMeHTe nepeHanpsHXXeHns n gnmTenb-
HOCTU. yKa3aHHbIX B Tabniunue 3.
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6.5 Tpe6oBaHuNsA KYPOBHIO HaBeAeHHbIX pajgnonomex

Llenb ncnbliTaHNA — NPOBEPUTb AIMUCCUIO OT KOPOHHbIX pa3paaos, co3gaBaeMbix OTH. OCHOBHbIMM NCTOY-
HUKaMW 3TUX paspsfoB ABNAIOTCA BbICOKOBOJIbTHbIE YHYaCTKU M YaCTUUYHble pa3psfbl Ha MOBEPXHOCTM Kopnyca
nsonaTopa. icnbiTaHne nmeeT BaxHoe 3HaveHue ans OTH c Up £ 123 kB.

Mpoueaypa ncnblTaHNA HAXOAUTCA Ha PACCMOTPEHUN.

6.6 Tpe60BaHUA NO YCTOWUYMBOCTY K NepeHanpsixKeHnsm

Llenb ucnbiTaHWs — NPOKOHTPO/IMPOBATL PACNPOCTPAHEHME NepPeHanpsXKeHnit, nepesasaemMbix OT NepBUY-
HOro BBOAA K BTOPMUYHOMY BbiBOAY 3TH UK ero anekTponuTaHmio. OCHOBHbIM MCTOYHUKOM NepeHanpsixeHuni
ABNSIeTCSH KOMMYTaLWsi BbICOKOBO/IbTHOTO 060pyA0BaHusA.

Mpoueaypa UCNbITaHUSi HAXOAUTCS HA PACCMOTPEHUN.

6.7 TpeboBaHWA K3/1eKTpPOMarHMTHol coBMmecTumocTtu (3MC)

OMC — 3T0 cNOCOBHOCTbL 060PYAOBAHUA UIN CUCTEMbBI HOPMa/lbHO (PYHKLMOHMPOBATL NPWN YCI0BUAX BO3-
AeACTBNS BHELWHEro 3/1eKTPOMarHMTHOro nons, 6e3 co3gaHnsa 3/1eKTPOMarHUTHbIX MOMeX He0NyCTUMOTO YPOBHS
(IEV161-01-07).

YTo6bl oueHnTb noBegeHne OTH B3/1IEKTPOMArHUTHOM OKPY>XEeHUU, HEO6X04MMO YCTaHOBUTbL COOTBETCTBYHO-
e npegesibl SMUCCUN N YCTORUNBOCTU. Llenb KaxAoro ncnbiTaHUs onnucaHa Huxe.

MpumeyaHwne - JononHNTENLHO cM. B.5.2.

6.7.1 TpeboBaHNA K amMMccumn

Momumo Tpe6GoBaHW K NpeAenaM aMUCCUM OT HaNPsXKeHU pagnonomMex (McnbiTaHWe Ha pagnonomexu) u
nepeHanpshxeHuns, Ana 3TH fO/MKHBI 6bITb COOTBETCTBEHHO UCMbITaHbI Npefesibl 3MUCCUKN, paccMaTpuBaemble B
CISPR11.

6.7.2 Tpe6oBaHUA K ycToliunBOCTU

MepeyeHb UcnbITaHWi, npuemnemMblx 418 3TH, ANsA onpeAeneHHbIX KNaccoB 6€30MacHOCTU 1 KpUTEPUN MX
OLleHKM AaHbl BTabnnue 9.

Apyrve ncnbiTaHns, KOTOpble MOTYT NpeAcTaBAsATb MHTEPEC, HAXOAATCA Ha PACCMOTPEHUN.

6.7.2.1 TapMOHMNYECKME N MHTEPrapMOHUYECKNE MOMEXN

Llenb ncnbiTaHMsa — NPOBepPUTb YCTORUMBOCTb OTH K rapMOHUYECKUM N UHTEPrapMOHUYECKUM COCTaB/Isto-
MM HU3KOBOJIbTHOrO 3/1eKTponutaHmsa 3TH. 3To ncnbiTaHne NPUMEHMUMO TOJ/IbKO K OTH. NCNO/b3YyOWMM 3/1eKT-
ponuTaHne oT UCTOYHMKA HaNpPsXKeHUs MepeMeHHOro TokKa.

67.2.2 MepgneHHOEe U3MEHEHME HaMPSHKEHNA 3/1IEKTPONNTAHNA

Lienb ncnbiTaHNs — NPOBEPUTb YCTONUMBOCTE ATH K MeANeHHbIM N3MEHEHUAM HaNPsXXeHUst HU3KOBO/bT-
HOrO0 3/1EKTPONUTAHUSA.

TpeboBaHMe pacnpoOCTPaHAETCA Ha 3/IeKTpPoNuTaHne OT UCTOUYHUKOB HanpsXXeHUs MepeMeHHOro uamn nocTo-
SAHHOTrO TOKa.

Tab6nuyad — Tpe6boBaHUS K UCTILITAHUAM Ha YCTONUYMBOCTb

YCroBust UCTIbITaHUst CcblKa Ha CTaHaapT Knacc 6esonacHocTu Kputepuii oueHkn

”

FapMOHVKN N NHTEepPrapmMoHUKN Ha paccmoTpeHumn 2 A

(1)

MepgneHHoe U3MeHeHMe HanpsXeHus M3K 61000-4-11 OT +12% [0-15% A
aneKTponuTaHms *>

MeaneHHoe M3MeHeHWe HanpsXxeHus Ha paccmoTtpeHuun — A
3anekTponuTaHnsa 2) 2

MpoBasibl HaNPSXeHUsA N KOPOTKWE 3a- M3K 61000-4-11 30 % gna0.02 c A
MbIKaHWA 100 % ponsa 0.1 ¢

MNpoBasibl HanpsXeHUs U KOPOTKWe 3a- M3K 61000-4-29 50 % ana 0.1 ¢ A
MblkaHus 2} 21 100% pns 0.05 ¢

YCTONYMBOCTb K NepexofHbIM npouec- M3K 61000-4-5 4 B
cam

BbICTpbIi anekTpuyeckuii cnag|'BbiGpoc M3K 61000-4-4 4 B

19



FOCT P M3K 60044-7— 2010

OkoH4yaHve Tabmupl 9

YcnoBus vChbTaHus CcbUlKa Ha CTaHaapT Knacc 6e3onacHocTn KpuTtepuii oLeHKmn
YCTONUMBOCTb K KOleb6aTesibHbIM BOSTHAM M3K 61000-4-12 3
OneKTpocTaTuyeckunii paspss M3K 61000-4-2 2
YCTOUYMBOCTb K MarHATHbIM NOJISIM MPO- M3K 61000-4-8 5

MbILLU/TIEHHOW YacToTbl

YCTORUMBOCTb K UMMY/IbCHBIM MarHuT- M3K 61000-4-9 5 B
HbIM MONAM

YCTOUMBOCTb K Konie6atesibHbIM MarHuT- M3K 61000-4-10 5 B
HbIM MONsAM

YCTOAuNBOCTb K pagvaLmn, paamoyacToT- M3K 61000-4-3 3 A
HbIM M3/TyYeHNSM 1 3M1eKTPOMarHUTHbLIM

nonsm

MpYMeHNMO TONbKO K 3TH C NCTOYHMKOM 3M1EKTPONUTAHUSA NEPEMEHHOrO TOKa.
2) NpUMeHNMO ToMbKO K OTH C MCTOYHUKOM 3/1EKTPONUTaHMSA NMOCTOSIHHOTO TOKA.

MpumeyaHwnsn

1A — Mpu pabounx ycnoBusx B npeaesiax TEXHNYECKNX XapaKTePUCTUK.

2 b— [onyckaeTcsi BpeMeHHOe yxyALleHNe XapakTepUCTUK U3MEPEHUS N hyHKLMOHUPOBaHUA caMoauarHo-
CTUKM C NOC/efyowmyM caMoOBOCCTaHOBIeHNeM. He fonyckaeTcst nepeHanpsixeHne Bblwe 500 B n yxyalueHne gyHk-
UMOHMPOBaHUA 3alWmnTHbIX 3TH.

* WicTouHvkM fgaHbl B pasgene bBubnuorpadwus.

6.7.2.3 YCTONUMBOCTb K NpOBanam Hanps>KeHUsi 1 KOPOTKUM 3aMblKaHUAM

Llenb ucnbiTaHna — NPOBEPUTb YCTONUYMBOCTL 3TH K npoBanam HanpsHkKeHWs UK K ero npepbiBaHUAM,
BbI3BaHHbIM KOPOTKMM 3aMblKaHWEM HU3KOBOJIbTHOrO UCTOYHMKA 3/1eKTponuTaHusa 3TH. 3To Tpe6oBaHue pacnpo-
CTpaHAeTCs Ha UCTOYHUKMN 3NEeKTPONUTAHNS NepeMeHHOro U MOCTOSAHHOIO TOKa.

67.2.4 YCTONUMBOCTb K NepexofHbIM npoLeccam

Llenb ncneiTaHnss — NpoBepuTb YCTONUNBOCTb 3TH KOAHOHaNpaB/ieHHbIM MepexoAHbIiM NpoLeccam, Bbli3-
BaHHbIM NepeHanpsXeHNnAMn BC/ieACTBME KOMMYTaLMN YHaCTKOB B CU/10BOW CeTU 1 pa3psafoB MOJIHUI (MPAMbIX
VTN KOCBEHHbIX). 3TO UCMbITaHNE OYeHb BaXHO A1 CeTell BbICOKOro HanpsiXXeHns 1 BbICOKOBOJIbTHbIX YCTaHOBOK
13-3a 60/1bLIOKM BEPOATHOCTN 6M3KOro paspssa MOTHUN.

67.2.5 YCTOAYNBOCTb K ObICTPbIM HeCcTauMoHapHbIM 31eKTpuyeckum 6pockam (cnagam/Bbl6pocam)

Llenb ncnbiTaHnss — NPoBepuUTb YCTONUNBOCTb 3TH K3/1eKTpUYecknm 6pockam oyeHb KOPOTKMX HecTaumo-
HapHbIX PEXUMOB, MPOV3BEAEHHbLIM NepekNtoYeHneM MasbiX UHAYKTUBHbBIX HAarpy3ok, Ape6e3rom KOHTakToB pene
(KOHAYKTUMEHBLI0 NOMEXN), MePeKTIOYEHNEM BbICOKOBOJ/IbTHOM (B YaCTHOCTU, 3n1era3oBoii SF61nm BakyyMHO) KOM-
MyTauUWOHHOM annapaTtypbl (U3/ly4aeMbie MOMexm).

67.2.6 YcTONUMBOCTb K kOone6aTeNlbHbIM BO/THAM

Llenb ncnbiTaHnss — NpoBeEPUTb YCTONUNBOCTb OTH K Nepnoanyeckn NoBTOPSAOLWMMCS 3aTyXaloWmnm Kone-
6aTesiIbHbIM BOJIHAM, BO3HMKAKOWNM B HU3KOBOJ/IbTHbIX LieNAX M3-3a NPoLeccoB KOMMYyTauun B CETAX BbICOKOTO
HanpsHXeHUs NN Ha BbICOKOBOJ/IbTHbIX NOACTaHLMAX (B MU30N1ATOPax BbICOKOTO HANPsXXeHUs, Ha BbICOKOBOJ/IbTHbIX
NoACTaHUMAX C OTKPbITLIMU pacnpeaeninTeibHbIMU YCTPOCTBAMM WMHHbBIX NepektoyaTeneit); npy HapyLeHnax
B pa6oTe C BbICOKMM HanpshXeHneM; Uan Npun 3aMblKaHUAX B CETAX BbICOKOrO HanpsKeHNs.

6.7.27 YCTONUYMBOCTb K 3/IEKTPOCTAaTUUYECKUM pas3psgam

Llenib ncnbiTaHMs — NPoOBepuUTb yCcTONUnBOCTbL OTH K anekTpocTtatnyecknm paspsagam (3CP), creHepupo-
BaHHbIM KacaHMeMm ofex/bl onepartopa (HenocpeAcTBEHHO UM NPV MOMOLLM MHCTPYMEHTA) K06OpYA0BaHMIO NN
€ro OKpYyXeHMuto.

B uesiom 3TO He UMeeT 60/1bLIOro 3Ha4YeHNs, MOTOMY YTO 3/1eKTPOHHble YacTu 3TH HaxoAsATCA Ha OTKPbITOM
BO3JyXe U B 3aKPbITOM MOMELLEHNN 1 06bIYHO PacMOI0XeHbl HEMOCPEACTBEHHO Ha Nony 6e3 CUHTeTUYEeCKOoro
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KoBpa uin me6enu Nnob6am3ocTu. Kpome Toro, B Lesisx 6e30nacHOCTM Takne YacTh 06bIYHO YCTaHOB/IeHbl B MeTasl-
NINYECKOM Kopnyce, UMetolLeM HajeXXHoe, XOPOoLWOo KOHTPOoIMpyemMoe 3a3eMsieHne Lenu, noaToMy BEPOATHOCTb
BO3HUKHOBEHUA SCP HNUUYTOXHO Mana.

6.7.2.8 YCTONUYMBOCTb K MArHUTHbIM MO/IIM NMPOMbILU/IEHHOWN YacTOTbI

Llenb ucnblTaHNUs — NPOBEPUTbL YCTOWUNBOCTb DTH K BO34EAICTBUIO MarHUTHbIX NOJIE NPOMBbILLIEHHONR
4acTOTbl, BO3HUKaIOLWMNX B6IN3N CUOBbLIX Kabesnei (NpoBoAoB ceTun), TpaHCPOPMaTOpOB U T. . B HOPMaslbHOM
WY aBapuitHOM COCTOSIHUKN. OTO UCMbITaHMe MMeeT 60/1blIOe 3HaYeHne BCNeACTBUE BO3MOXHOW akcnyaTtaumnm
3/1eKTPOHHbIX YacTeil 3TH B HenocpeACTBEHHO 6/IM30CTU K CU/IOBbLIM LiEensMm.

67.2.9 YCTOAUNBOCTb K UMMY/IbCHBIM MarHUTHbIM MOSM

Lienb ncnbiTaHUs — NPOBEPUTL YCTORUMBOCTE OTH K BO3AEACTBMIO MMMNY/IbCHbIX MAarHUTHbLIX NOMEN, CcreHe-
pUpPOBaHHbIX yAapaMmun MOJIHUN B 3[aHUSA, MeTan/IM4eCKne COOpPyXXeHUA U CUCTEeMbI 3a3eM/1eHNSA. DTO UCTbITaHUe
ABNAETCA BaXHbIM A1 CeTeli BbICOKOro Hanpsh>XeHWsA N BbICOKOBO/IbTHbIX YCTaHOBOK BC/1eACTBUE NOBbILLEHHO
BEPOATHOCTU MNOABEPXKEHHOCTN yaapamM MOJTHUN.

6.7.2.10 YcTOlYNBOCTb K KOslebaTteslbHbIM MarHUTHbIM NOMAM

Llenb ncnblTaHUs — NPOBEPUTb yCTONUMBOCTL OTH K Kosie6aTesibHbIM MarHUTHbIM MOJISIM, CTEHEPMPOBAH-
HbIM NepekItoYeHEM BbICOKOIO HanpsXeHns. 3TO UCNbITaHUe AB/ISETCA BaXHbIM A/19 onpefenieHNs BO3MOXHO-
CTU NCNONb30BaHNS 3N1EKTPOHHOTO 060pYyA0BaHUA Ha BbICOKOBOJIbTHbIX NOACTaHLUAX.

6.7.2.11 YCTOlUMBOCTb KPaAno4acToTHOMY 3/IeKTPOMarHUTHOMY Moo

Llenb ncnblTaHna — NPoBepuTb YCTOWUYNBOCTb OTH K3/1eKTPOMarHMTHbIM NOASM, CTeHEPUPOBAaHHbIM pa-
AvonepegaTynkaMmu Uav ApyruMmn ycTpoiicTBamm, n3ydawmmm pagnodyacToTHYIO 31eKTPOMarHUTHY0 3HEPTUIO.
BaXHbIM (hakTOpoM ABMsieTCA NpoBepka BO3MOXHOCTU MCMNO/Ib30BaHUA B HeNocpeCTBEHHOW 61M30CTH OT BbICO-
KOBOJ/IbTHbIX yCTAHOBOK NOPTATUBHbIX pagnocTaHumnii ¥ MOGUNbHbLIX TeNnedOoHOB.

6.8 Tpeb6oBaHNA K HAAEXHOCTHU

Tpe60BaHUsA K HaAeXHOCTM TH cpaBHUMbI C TPe6GOBaHUAMM 4151 aHAIOTUYHbIX 3/1EKTPOHHbIX KOMMOHEHTOB
Ha noAcTaHumaX. HagexHocTb ATH A0/KHA ObITh TaKXXe pacCMOTpeHa.

6.9 YcTOliunBOCTb KaBapuinHoMy pexumy paboThbl

B 3aBMCUMOCTU OT UCMOJIb3YEMOW TEXHOMOTUMN UCMbITAHUE HA YCTOWUYMBOCTb K KOPOTKOMY 3aMbIKaHUIO 1
neperpeBy NPUMMEHWMO TO/IbKO K BTOPMUYHOMY KOHBepTepy.

MpumeyvaHune — MNpegnonaraeTcs, YTo AaTHMK NEPBUYHOIO HaMPsHXEHUS U Apyrne yactn STH, 3a UcktoveHn-
€M BTOPUYHOrO KOHBEPTEPA, A0/MKHbI COOTBETCTBOBATb TO/IbKO TPEGOBAHMSIM PaboumnX YCIoBUlA NPUMEHEHUS], ECNN HET
LpYrux ykazaHuii.

6.10 CurHanunsauuns o6 aBapuitHoMm pexunme paboTbl

YT0o6bI M36eXaTh NIOKHbLIX OTKAOUYEHWN 3alUTHLIX pene. TH gomkeH BbipabaTbiBaTb 4ONONHUTE IbHbIE
CUTHasbl MHAMKAL MW, KOTOPbIE MOTYT 6bITb MCMO/Ib30BaHbl B C/ly4ae BO3HUKHOBEHWSA:

- KOPOTKOr0 3aMbIKaHUsA BO BTOPUYHOIA LEenu:

- BHYTPEHHe Henonagku, 06HapyXeHHO’ Npu BbIMOSIHEHNN CAMOANATHOCTUKN;

- NpepbIBaHUSI UK NPOBasia HanpsXKeHUsl ANeKTPONUTaHNS.

CurHan nHamkauuy gosixeH 6biTb MONYyHYEH 3a BPEMSI MeHblue Yem 4 McC.

6.11 Tpe6oBaHUA K MEXAHNYECKO MPOYHOCTM

3T TpeboBaHMA NPUMEHAKTCA TONbkKo K OTH C npegenbHbIM HanpsbhkeHMeM AN o6opynoBaHusA
Up = 72,5 kB u Bblwwe.

B Tabnuue 10 gaHbl peKoOMeHAaLMmM OTHOCUMTENIbHO CTaTUYECKNX Harpy30K, K KOTOPbIM A0/MKHbI 6bITb YCTOW-
ymBbl OTH. B TOM Unc/ie Harpy3kun ot BeTpa unibjaa.

Yka3aHHble UCnbiTaTesibHble Harpy3kn NpukKiaabiBaloTCA B/IIO60M HanpaB/eHUN K NepBUYHbIM BBOAaM.

Mpu ycTtaHoBKe OTH B 3aKpbITOM pacnpefennte/sibHOM YCTPOWCTBe, rAe UCNOb3yeTcs AONONHUTE/IbHOEe
3/1eKTpuYeckoe KOMMYyTaLMOHHOe 060pyAoBaHMe, NO COrMaleHnto Mexay NnponssognTesniemM 1 3aka3ymMkomMm Mo-
XeT NPOBOANTLCA UCMbITaHNE Ha BUO6POYCTOUYMBOCTb.
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Ta6nunyald — VcnbiTaHWe Ha YCTONUYMBOCTb K CTATUYECKUM Harpy3kam

YCTOMUMBOCTL K CTaTuyeckvm Harpyskam Fu, N
3HayeHve HavBbICLLCTO

pabouero HanpspxkeHus Up. 3TH ¢ BBOgAMM
KB MPOXOAHLIMM TOKOBLIMM
HanpsHKeHs
Harpyska Harpyska
knacc 1 Knacc 2
Ot 72.5 po 100 500 1250 2500
OT 123 go 170 1000 2000 3000
OT 245 po 362 1250 2500 4000
S 420 1500 4000 5000

MpunmeyvyaHnsa

1 Cymma Harpysok, Ae/iCTBYHOLWMX B 06bIUHbIX pabounx yCnoBUsX aKCrlyatauun, He Ao/DKHa npeBbiwatb 50 %
nCnblTaTeNlbHbIX.

2 B HekoTopbIX cnyvaax 3TW ¢ NpoxoAHbIMU TOKOBbLIMU BBOZaMM [O/HKHLI BbIAEPXMBATL PEAKO BCTpeyatolmecs
IKCTpeMasibHble AUHAMUYECKMe Harpysku (Hanpumep, KOpOTKUE 3aMblkaHusl), KOTOpble MOryT npesblwaTe B 1.4 pasa
CTaTUYECKYHO.

3 [na psga NpMMeHeHW i BO3MOXHa HEeO6GXOAUMOCTb OnpeAesieHNst CONPOTUBEHUS KPYYEHUIO MepBUYHbIX
BBOAOB. BesimunHa nprknagpiBaemMoro KpyTALWEero MoMeHTa npy UCnbITaHUM JoMKHa ObITb corflacoBaHa Mexay npous-
BOAMUTENIEM U 3aKA3YMKOM.

6.12 BbiBOAbI 3a3eM1IeHNA

6.12.1 3asemsieHne gatymkKa NEPBUYHONO HaNPAXEHNA N NEPBUYHOIO KOHBEpTepa

HaunHaa ¢ Up > 1.2 kB. Bce meTannumuyeckne yactm 3TH (ecnu nmetoTcs) A0OMKHbI 6bITb 06ecneyeHbl
HafleXXHbIM 3a3eMJ/IeHUeM C O[HUM uUAn 60siee NIerko AOCTYMHbIM BMHTOBbIM 3a)KMMOM A8 NOAK/IOYEHUA K
3a3eMNAWEMY NPOBOAHUKY, NoAXoAAWEMY AN yKasaHHbIX YCNOBUNA.

[JnameTp BMHTOB 3aXnMa 3a3eM/1eHNA A0/DKeH OblTb He meHee 8 mm ana Up < 36 kB nHe meHee 12 MM —
ans Up > 36 kB.

6.12.2 3a3zeMsieHMe BTOPUYHOTIO KOHBepTepa

HauunHas c Up 2:1.2 kB. BTOPUYHbIE BbIBOAbl BTOPMYHOTO KOHBepTepa OTH A0/KHbI 6bITb CIPOEKTUPOBaHbI
TakMm 06pa3om, 4Tobbl Kaxblil U3 HUX MOT ObITb 3a3eMJ/IeH aflbTEPHATUBHO W He3aBUCMMO, He NPenaTcTBys
NOAK/OYEHNIO K BTOPUYHOW Lenu.

7 Knaccudpmkauusa mcnbitaHui

VicnbiTaHUs, yka3aHHble B HACTOsAIWEM CTaHAapTe, KnaccuuumpyTcs Kak TMNOBble, MPUeMo-cAaTo4YHble 1
cneynasnbHble.

7.1 TwunoBble NcnblTaHnA

VcnbiTaHna 3TH npoBoAAaTcsa A4NA KaXA0ro tTuna TpaHcopmaTopoBs, YTO6bl NPOAEMOHCTPUPOBATL MX COOT-
BeTCTBME TpeboBaHMAM OAHOW 1 TOW Xe cneumdurkaymmn 6e3 yueta TpeboBaHuil, NnpegbsaBAsSeMblX NP NPUEMO-
CAAaTOYHbIX UCMbITAHUAX.

NMprvMeyaHue — Mo cornaweHno Mexay NPOM3BOAUTENEM N 3aKa34YUKOM AaHHbIe UCTbITaHWS MOFYT CUMTaTbCS
NOMOXUTENIbHLIMU N MPU HE3HAUNTESIbHbIX OTK/IOHEHUAX OT cneuudmKaymm, ecim UMeroTCs.

Tun nenbiTaHnii:

a) rpo30BbIM MMMYAbLCOM (CM. 8.1.2);

b) KOMMYTaUNOHHbIM NMMY/IbCOM (cM. 8.1.3):

C) Ha BNaXHOCTb AnA 3TH HapyXHOro ncnosiHeHuns (cm. 8.2);

d) Ha NpoBepKy TOYHOCTUN n3mepeHuii (cm. 8.3);

€) Ha yCTOMUNBOCTb K aBapuiiHbIM pexnmMmam paboTbl (CM. 8.4);

0 Ha ycToliunBOCTb K pagunonomexam (Cm. 8.5);

[) Ha YCTOMUYMBOCTb K NnepeHanpshxeHnsam (cm. 8.6):

h) Ha 3/1eKTPOMarHMTHY COBMECTUMOCTb: aMmuccus (cm. 8.7.1);
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i) Ha 3NeKTPOMAarHMTHYI0 COBMECTUMOCTb, YCTONUMBOCTb (CM. 8.7.2):
j) Ha yCTOYMBOCTb HU3KOBOJ/IbTHbLIX KOMMNOHEHTOB K UMMNY/IbCHbIM HanpshXeHusam (cm. 8.8);
k) Ha yCTOAYMBOCTb K NepexoAHbIM npoueccam npu (cm. 8.9):
1) KOPOTKOM 3aMblKaHUM B NepPBUYHOI Lenu (cm. 8.9.1).
2) NOBTOPHOM BK/TIOYEHUW B IMHUWN C OCTATOYHbIM 3apsagom (cm. 8.9.2).
TunoBble MCMbITaHNA ANINEKTPUKA Ha ANI1EKTPUYECKYIO MPOYHOCTb N30NALUM A0/DKHbI NMPOBOAUTHCA Ha
TakoM Xe TpaHcdopmaTope, HO He NOABEPTHYTOM APYTMM UCMbITAHUAM, €C/IN HE YKa3aHo uHave.
Mocne BbIGOPOUHbIX TUMOBbLIX UCMbITaHN OTH B COOTBETCTBUM C 7.1 KaXAblii U3 HUX A0/KEH 6bITb NoABep-
rHYT BCEM MYHKTaM MPUemMo-cAaTO4YHbIX UCMbITAHWUIA BCOOTBETCTBUN C 7.2.

7.2 Npnemo-caaTo4YHble UCNbITaHUA

VcnbiTaHMAM nogBepraeTcs Kaxabin 9TH.

Tun “cnbITaHWi 1 NPOBEPOK:

a) NnpoBepka MapkupoBkun Ha BBoAax 1 BbiBogax (cM. 9.1),

b) MCNbITAHNSA HA CTOWKOCTb MepPBUYHbIX BBOAOB K MOBbILIEHHOMY HanpPsXXeHWI0 NMPOMBbILI/IEHHOW YacToThbl
(cm. 9.2);

C) U3MepeHMne YacTUUHbIX pa3psaaoBs (cm. 9.2.4);

d) ncnbiTaHMA Ha CTOWKOCTb BTOPUYHbIX BbIBOAOB K NOBbILLEHHOMY HaNpsXXeHN0 NPOMbILIIEHHON YacToTbl
(cm. 9.3):

€) UCMbITaHWsl Ha NPOBEPKY TOYHOCTU U3MepPeHnii (cm. 9.4).

Kpome ncnbiTaHuii Ha NPoBepPKY TOYHOCTU M3MepeHnii Mo e). KOTopble AO/MKHbI 6bITb BbINO/IHEHbI NOCe
McnbiTaHuii no b). ¢) nd). NopsA0K M BO3MOXHAsA KOMOUHaUMA APYTMX UCNbITaHWA He pernameHTUpPoBaHbI.

7.3 CneunanbHble UcnbiTaHNA

McnbiTaHnsa, OT/INYHbIE OT TUMOBbLIX NN NMPUEMO-CAATOUYHbBIX UCMbITAHWIA Y COrNnacoBaHHble MexXxay Npon3Bo-
AVTenem un 3aka3uyMkoM, HasblBalOTCA cneymanbHbIMU.

O6beM MCnbITaHU 1 NPOBEPOK:

a) ncnblTaHve 3/1eKTPUYECKOM NPOYHOCTU N30NALMY NEPBUYHBIX BBOAOB Cpe3aHHbIM FPO30BbIM UMMY/1bCOM
(cm. 10.1);

b) N3MepeHne eMKOCTU N TaHreHca yrna AnanekTpnyeckmx notepb (cm. 10.2);

C) UCNbITaHUA Ha MEXaHNYECKY NPOYHOCTb (CM. 10.3).

8 TunoBble UCNbITAHUA

8.1 NcnbiTaHua SI'IeKTpVI‘-IECKOVI MPOYHOCTN N30NALNN NOPBNUYHbLIX BBOAOB MMNY/IbCHbIM
HanpaxeHunem

8.1.1 O6wmne TpeboBaAHMUSA

McnblTaHNA MMNYNIBCHBIM HaNPsXXeHNnem A0/HKHbl NPOBOAUTLCA B cooTBeTCTBUM ¢ M3K 60060.

McnbITaHMA NMNYNbCHBIM HanpshXXeHneM 06bIYHO MPOBOAATCA NPU 3HAYEHUAX NPOGHOro YPOBHSA U 3aTeM
npu 3Ha4eHNAX HOMUHA/IbHOTO YPOBHSA. 3HAYEHUSA VMMY/IbCHOMO HaNPsXXeHUss NPOOHOro ypoBHSA AO/IXHbI 6bITb
mexnay 50 % 1 75 % HOMUHaNIbHOTO UCMbITATe/IbHOTO. MNMPKN UCNbITAHUAX AO0/IKHO ObITb 3apPErMCTPUPOBAHO U U3Me-
peHO NMKOBOe 3HaYeHne NMNybca, a Takke @opma BOJIHbI UMNY/IbCHOTO HaMpPsXeHNs.

06 oTpuuaTesibHOM pe3y/ibTaTe UCMbITaHUSA U30AALUN MOXET CBUAETENIbCTBOBATbL N3MEHeHMe hopMbl BOSI-
Hbl 3apPerMcTpPUpPoOBaHHbIX NapamMeTpoB aMINTyAbl 1 POPMbI UMMY/IbCA NPU NPOOGHOM UM HOMUHANBHOM UCTbI-
TaTtesIbHOM HanpsXeHnn.

8.1.2 NcnbiTaHMe TPO30BbLIM UMMYJILCOM

McnbiTaTeNibHOEe HanpsXeHue AO/KHO COOTBETCTBOBATb 3HAYeHUSAM, AaHHbIM B Ta6bnuuax 4. 5 n 6
(cm.6.1.1), B3aBMCMMOCTM OT Npele/IbHOro HanpsXeHUs A1 060py/0BaHNA U YKa3aHHOTO YPOBHSA MPOYHOCTH
V30NN,

McnbiTaTennlbHOE HanpsXXeHne A40/IXXHO NPUKIaAbIBaTbCA MEXAY KaXKAbIM U3 INHEliHbIX BBOAOB AaTyunka
NepBUYHOTO HaNpsHKeHUs 1 3eMnei.

BbiBOA 3a3eM/1eHNA gaTunka NepBUYHOTO HanpshHXKeHUs UM HempoBepsemMoro nepBMYHOro eeoga (B cny-
Yae He3aszemnisemoro 3TH). kopnyc nnm o6on04ka (eCnvm MMeroTcA) AO0/KHbI ObITb COeMHEHBI BMECTE 1 3a3eM-
NeHsbl.
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[na onpepeneHnsa noBpexaeHUin MoryT 6biTb BHECEHbI U3MEHEHUSA NPU MOAK/IIOYEHNUN C LieNblo perncrpa-
L1 A0MNOHUTE IbHbIX NapamMmeTpoB.

B yacTHOCTU, NO XeNaHWo N3roToBuUTeNA:

- NOAK/IOYEHNE K 3eM/Ie MOXeT 6bITb CAe/1aHO Yepe3 nogxoasiiee Toko3anmcblBalLlee yCTPONCTBO;

- BTOPUYHbIE BbIBOAbI MOTYT ObITb COeMHEHbI BMECTE U 3a3eMJ/IeHbl WM NOAKNOYEHbI K nogxoaslemy
YCTPOICTBY ANA 3anMcu BOJIHbI HaNpPsXXeHUs, NosABASAIOLWENCA Ha BTOPMYHOM BbIBOAE HaMpPsi)XeHUs BO BpeMs
NCNbITAHUSA.

8.1.2.1 McnblTaHMe rPO30BbIM MMMY/ILCOM MepPBUYHbIX BBOAOB ¢ Up <300 kB

VcnbiTaHMe fO/HKHO MPOBOANTBLCSA KaK A5 NOMOXUTENbHOMW, Tak N 4718 oTpUuaTelbHOM NOIAPHOCTY C NpU-
noxeHuem 15 nocneposaTeibHbIX UMMNY/IbCOB B KaX 01 NoNsspHOCTY 6e3 nonpaBky Ha aTMOcdepHble YC/I0BUS.

3TW cumTaeTCcs BblAepXaBLWUM UCMbITaHWe, eC/IN He 06HapY>XeHo.

- 9N1eKTpuyeckoro npo6os B «<HecamoBOCCTaHaB/IMBaloWenca» BHyTPeHHel N301aumm;

- MOBEPXHOCTHbIX NePeKpbITUI B «<HecamoeoCcCcTaHaBNMBaOLWENCA» BHELWHeR nsonayuu;

- 60s1ee ABYX NOBEPXHOCTHbIX MPO60EB A1 KaXA0l NONSAPHOCTU B «CAMOBOCCTaHaB/IMBaKOLWENCAa» BHeLL-
Heli nsonauuu;

- APYTUX CBUAETENLCTB NOBPEXAEHUS B M3015AUUN (HanpuMep, n3MmeHeHu i B oopMe BOJIHbI 3aperncTpmpo-
BaHHbIX BE/INYUH).

AnA He3asemnaembix 3TH Ha KaxAbli TMHENHbIN BBOA MPUXOANTCA NPUGIN3NTETbHO NONI0OBMHA BCEX UM-
nNy/NbCOB NOOYEPEAHO C APYTUM /INHEHbIM BBOAOM, NOAK/IOYAEMbIM K 3eMJie.

NMpumeduaHue — MpuknagbiBaHre 15 NonoxuTesibHbIX U 15 oTpULATE/IBHLIX UMMY/ILCOB YKa3aHo A5
MCMbITaHWS1 BHELIHeW M30MauMn. EC/M UCTIbITaHUS COr/TacoBaHbl MeXy NPOV3BOAUTENIEM M 3aKa3UMKOM, TO KOJIMYECTBO
PO30BbIX MMIY/IECOB MOXET 6GbITb YMEHbLUEHO A0 TPEX B K0/ NOMSAPHOCTY 6€3 NOMpaBku Ha aTMOCHEPHbLIE YC/IOBUSI.

8.1.2.2 icnblTaHMe rPO30BbIM MMMNY/ILCOM MepBUYHbIX BBOA0B ¢ Up £ 300 kB

VcnbiTaHMe fO/HKHO MPOBOAMTBLCA Kak A1 NOMOXUTENBbHOMW, Tak 1 A4NA oTpuuatebHOW NOIAPHOCTY C NpU-
NOXEeHNeM Cepun U3 Tpex MMNYNbCOB B KaXA0WM NONAPHOCTU 6e3 NonpaBkyn Ha aTMoCcdepPHbIe YCN0BUS.

OTH cunTaeTca BblgepXaBLM UCNbITaAHUE, eClN:

- He BO3HMKaeT 3/1eKTPUYEcKoro npobos;

- He 06HapyXeHo Apyrnx cBUAeTeNbCTB NOBPEXAEHNS N301Auun (Hanpumep, n3meHeHuii B oopme BOJIHbI
3aperncTpupoBaHHbIX BE/INHUH).

8.1.3 McnbiTaHMEe KOMMYTaUuWOHHbLIM UMMNY/ILCOM

MicnbiTaTenlbHOE HanNpsXeHne A40/1KHO COOTBETCTBOBATb 3HAYEHUAM, AaHHbIM B Tabnuye 5 (cm. 6.1.1), B
3aBUCUMOCTU OT HauBbICLIEro paboyero HanpsHkeHUs 418 060pyA0BaHNA U YKa3aHHOTO YPOBHS NMPOYHOCTU N30-
NAUUM N NPUMEHATLCA MeXAY KaxXAbIM JIMHeHbIM BBOAOM AaTunka NEPBUYHOTO HaNpskeHUs 1 3eMmneli. KOHTakT
3a3eM/IeEHUA MepBMYHOrO AaTunka HanpsXxXeHns uin HeNnpoBePSIEMOro NIMHelHOro BBoa (B C/lyyae Hesasemsie-
Moro 3TH). kopnyc unm o6o104Ka (eCNv UMeKTCA) A0/DKHbI ObITb COeAVHEHbI BMECTe 1 3a3eM/1eHbI.

Ecnu TpebyeTcs, TO 3a3eM/ieHMEe MOXHO OCYLLECTBUTb Yepe3 NoaxoAsiliee Toko3anucbiBatoLiee ycTpoli-
CTBO.

HN3KOBO/IbTHbIE BbIBOAbI MOTYT 6bITb COeiMHEHbI BMECTE W 3a3eM/IEHbI NN He3a3eM/IeHHble BTOPUYHbIE
BbIBO/bl MOTyT OCTaBaTbCs CBO60AHbIMYM /IGO0 NOAKAOYEHbI K YCTPOWCTBY C BbICOKMM BXOAHbIM MMMNEeAaHCOM
AN 3anucuK hopMbl UMNY/IbCa HaNpsXXeHUs, MOABMAIOWErocs Ha BTOPUYHbIX BbIBOAAX HaNpPsXXeHNs BO BpeMs
MCNbITAHUSA.

NcnbiTaHe AOMXHO NPOBOAUTLCSA Kak ANA NOMOXUTENIbHOW, Tak U N8 oTpuuaTe/IbHOW NONSAPHOCTU UM-
nynbLCOB HanpsxeHus. flomkHa 6bITb NPUOXeHa cepus U3 15 nocnegoBaTesibHbIX UMMY/IbCOB B KaXA0M nonap-
HOCTW C NONpaBKoOW Ha aTMOCHepHbIe YyCNOBUSA.

OTH AaNna HapyXHOI YCTaHOBKM AOJ/KHbI MOABEPraTtbCsa TOMbKO NCMNbITAHWIO Ha MPOBEPKY 3/IEKTPUYECKO
MPOYHOCTN N301ALMN NoA A0XAEM. VcnblTaHWe B CYXOM COCTOSAHUN He TpebyeTcs.

OTH cunTtaeTca BblgepXaBLWNM UCNbITaHUE, €C/N:

- He BO3HMKaeT 3/1eKTPMYecKoro Nnpo6os B «kHecaMoBOCCTaHaBIMBalOLWeNca» BHyTPEeHHeR nsonaymm.

- He BO3HMKaeT NOBEPXHOCTHbIX NPO60€eB B «HecaMoBOCCTaHaB/IMBaloLWeica» BHeLWHeNn nsonauyuu;

- He MponcxoaunT 60nee ABYX MOBEPXHOCTHbIX MPO6GOEB A1 KaXA0l NONAPHOCTN B «CaMOBOCCTaHaB/1MBa-
lolLeica» BHELWHEN n3onayuu;
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- He 06HapYXXeHO APYruX AoKa3aTe/IbCTB NOBPEeXAeHWl B U30nsuun (HanpumMep, uameHeHuii Bhopme 3ape-
TMCTPUPOBAHHbLIX UMY TbCOB).

8.2 WcnbiTaHne nog aoxaem 3TV HAPYXHOTO NCNOJTHEHUSA

YT06bI NPOBEPUTH BHELLUHIOIO N30MSLMI0, TpaHCopMaTopbl HApPYXXHOT0 NCMNOTHEHUSA A0/KHbI 6bITb NOABEP-
rHYTbl UCMbITAHUAM B YC/I0BUAX JoXAA. Mpouegypa npoBoanTcs B cooTBeTcTBUM ¢ MOK 60060.

8.2.1 MNepBUYHbIe BBOAbI HanpshxeHna ¢ UPp < 300 kB

VcnbiTaHne J0/MKHO ObITh BbINO/IHEHO B COOTBETCTBUM € 11.2.2 Npn HANPS>XXeHUM NPOMBbILLIEHHOW YacTOTbl
C nonpaBKo Ha aTMocepHble yCNoBUS.

8.2.2 MNepBUYHble BBOAbI HanpshkeHua ¢ Up £ 300 kB

McnbiTaHWe fO/HKHO 6biTh BbINO/IHEHO NPU HaNPsHXXeHUN KOMMYTaLMOHHOIO MMMYy/ibCa B COOTBETCTBUMN
c 8.1.3.

8.3 McnbiTaHnA Ha NPOBEPKY K/lacca TOYHOCTU

8.3.1 OCHOBHbI€e NCNbITAHWA Ha MPOBEPKY K/lacca TOYHOCTH

Ana noaTBepXAeHUs COOTBETCTBUA pa3fesny 12 ncnbiTaHna AO/HKHbI MPOBOAUTLCA A/ KaXA0ro 3HaYeHus
HanpsxeHus, npmBefeHHoro BtTabnuuax 13 n 14, npu HOMMHaNILHOWM YacToTe, Harpyskax, cocTaBAAOWmNX 25 % n
100 % HOMUWHA/ILHOTO 3HauYeHus, 1 paboueli TeMnepaType OKpyXatolleli cpefbl, €C/IN He yKa3aHo nHauve.

MpumeyvaHunsa

1 EMKOCTHOW TpaHcdopmMatop HanpsbkeHus: korga 3T obpasoBaH €MKOCTHbIM AeniMTesieM HanpshkeHus, noc-
nefoBaTelbHO COefMHEHHbBIM C yCUAUTENeM, TO A/ 3TOro Aenntesnisa npyMmeHsieTca ctaHgapT M3K 601106 (TpaHcdop-
MaTopbl HaNpsHKeHUs1 eMKOCTHbIe), a HaCTOSILMI CTaHAApT PacnpoCTPaHSeTCA TOMbKO Ha 3/1EKTPOHHYIO YacTb (ycunu-
Tenb).

2 VicnbiTaHe MOXeT MPOBOAUTBCS C UCMO/b30BaHEM MOAKIHOUYEHHOTO MeXAy 3Ta/IOHHbIM TpaHCchopMaTopoM 1
OndbchepeHumnanbHbIM YCUNUTENEM YCTPOICTBA 3a4ePXKU. Bpemsi 3a/1epXXKu 3TOro yCTpOoCcTBa AO/HKHO 6bITb 0603HaYe-
HO Ha Tabnnuke TEXHNYECKUX JaHHbIX.

8.3.2 icnblTaHMe Ha NPOBEPKY K/jlacca TOYHOCTU B AMana3oHe pabounx temnepartyp

B gononHeHue K ucnbiTaHNAM cornacHo 8.3.1 ncnblTaHve Ha NPOBEPKY knacca TOYHOCTM HEOBXO0AMMO Bbl-
NONMHATb BABYX KpaiHUX ToUYkax TeMnepaTypHOro gnanasoHa npyM HOMMUHaIbHOW YacToTe, HOMWHANIbLHOM Hanps-
XeHun n 100%-Hom 3Ha4YeHUM HOMUHAIbHOW Harpy3Ku.

Bo Bpems ucnbiTaHuii cnegyet obpawatb BHUMaHMe Ha TeN10BO KO MULMEHT.

NMpumMmeyaHne — Bpemsa, Heob6xoanmoe s cTabunnsaumm TeMmnepaTypbl TpaHcopMaTopa, 3aBUCUT OT ero
pasmepa ¥ KOHCTPYKLUWMN.

McnbiTaHma 3TU, HaCTUYHO PacrnosiIoXKeHHOT0 B 3aKPbITOM MOMELWEHNN U HACTUYHO HA OTKPbITOM BO3jyXe,
L,0/KHBI MPOBOANTLCA OTAENBbHO 415 HAPYXHbIX M OTAE/TbHO A8 BHYTPEHHUX YacTel Npu ABYX KpaiHMX 3Have-
HUAX COOTBETCTBYIOLWNX TeMNepaTypHbIX Anana3oHOB Ha OCHOBE C/leAyloLmnX npaBus:

- MakcuManbHasa Temnepatypa ans yactein dTU. Ncnosib3yeMblix B 3aKPbITbIX MOMELLEHUSIX, OJI)XHA COOT-
BETCTBOBAaTb MakCMMasibHOM TeMnepaType A/ TpaHCOpPMaTopoB, NPUMEHSAEMbIX B 3aKPbITbIX MOMELLEHUAX;

- MUHMUManbHaa TeMnepaTtypa A4nsa yacTteli 3TW, ncnonb3yemMblX Ha OTKPbITOM BO3A4yXe, A0/1)XHa COOTBeT-
CTBOBaTb MMHUMasIbLHOWM TemnepaTtype A/19 TpaHCPOpPMaToOpPOB, NPUMEHSAEMbIX Ha OTKPbITOM BO3AYyXe.

B gnana3oHe pabounx Temnepatyp NOrpewHoOCTb A0/XHA ObiTb B NpeAeniax COOTBETCTBYHLLEro kfacca
TOYHOCTW.

8.3.3 cnblTaHne Ha NPOBEPKY Kjlacca TOYHOCTU B 3aBUCUMOCTU OT U3BMEHEHUS YacToThbl

B fONONHEHWE K UCMNbITAHUAM corsiacHo 8.3.1 gaHHOe UcnbiTaHWe A0/1)XKHO NPOBOAUTBLCA B ABYX KpaiHUX
Toukax cTaHAapTHOro gnanasoHa 4yacTtoTbl (5.5.1) Npy HOMVHaILHOM HaNpPsXXeHUN 1 pakTU4eckon 1abopaToOpHON
TemnepaType Ha 3aBoje-u3rotoButesne. a Takxke npym 100%-HOM HOMUHaNIbLHOW Harpy3ke.

[OoCTaTOYHbIMW CUUTAOTCA UBMEPEHUS NPU MOMOLLM 3TASIOHHOW N3MEPUTESIbHOW CUCTEMbI, OTKa/IMGPOBaH-
HOl NPV HOMUHAaNLHOW YacToTe.

dakTnyeckme 3Ha4yeHUs 4acToTbl UCNbITATE/IBHOTO HAaNPSAXEHUS U TemnepaTypbl NPU UCMNbITAHUN A0/DKHbI
6bITb BK/IHOYEHbI BOTYET 06 UCMbITaHUN.
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8.3.4 icnblTaHNe Ha NPOBEPKY K/lacca TOYHOCTN B 3aBUCUMOCTU OT 3aMeHbl KOMNOHEHTOB

Cnoco6HocTb 9TH o6ecneynBaTbh Knacc TOYHOCTM NPU 3aMeHE YacTu ero KOMNOHEHTOB HEO6X0AMMO NoA-
TBEPAUTb UCMbITaHMEM Ha TOYHOCTb Npu hakTUYecKoli nabopaTopHO TeMnepaTtype, HOMUHaIbHOM YacToTe, HO-
MUWHa/IbHOM HanpshxeHnu n 100%-HOM HOMUHaNNbLHOI Harpyske.

8.4 McnblTaHUA Ha YCTOWYMBOCTb K KIMMAaTUYECKUM BO3AENCTBUAM BHe npenenos pabounmx

yCcnoBuiA akcnnyaTaumm

VcnbiTaHna cornacHo 8.4.1 n8.4.2 aonsa noaTBepXxaeHnsa cootBeTcTBmsa OTH TpeboBaHuAM 6.9 MOryT 6bITb
nposefeHbl TO/IbKO A4/19 O4HOI0 BTOPUYHOrO KOHBepTepa.

Ecnn 3TH nmeeT 60/1ee 04HOIro BTOPUYHOIO KOHBEPTEpPA, TO UCMbITaHME AOXKHO ObITb BbIMO/IHEHO Ha Kax-
[OM U3 HUX.

3TH cumnTaeTcs npolweAWwnM NCNblTaHWe, eC/IV NOC/Ie OXNaXAeHNS A0 TeMnepaTypbl OKpYXatoLieid cpeabl.

a) HeT ABHbIX NOBPEXAEHWNIA:

b) NOrPeWwHOCTN He OTINYAIOTCA OT 3aperMcTpMpoOBaHHbIX Nepes NCNbiTaHUAMN 60/1ee YeM Ha MOSTIOBUHY
npeaenos NOrpewHoOCTN ero Kknacca TOYHOCTU.

8.4.1 VicnblTaHWe Ha YCTOWUYNBOCTb ITH K KOPOTKUM 3aMblKaHUSAM

McnbiTaHne npoBoAuMTCS, YTOObI NOATBEPAUTL COOTBETCTBME C 6.3.

[na npoBefeHna 3Toro ucnbitaHna 3TH A0/KEH NepBOHavYaibHO HaXo0ANTLCA BAnanasoHe TeMmneparyp or
10 °C po 30 °C.

HanpsxeHne nogaeTcsa Ha NepBuUYHbIe BBOAbl 3TH. a ero BTOpMYHbIE BbIBOAbI fO/1XHbI ObITb 3aKOPOYEHbI.

BbinonHsaeTca 04HO KOPOTKOE 3aMblKaHWe MNPOAO/IKUTENIbHOCTbIO 1 MUH.

MpumeyaHNe — IOTo TpebGoOBaHME OTHOCUTCH TakxXe K M/aBKMM MpefoXpPaHUTeNsaM, eCc/ii OHU SB/ISKOTCA
cocTaBHbIMU YacTamn 3TH.

Bo BpeMs KOPOTKOro 3aMblKaHUS MEPBUYHOTIO HANPsXXeHNSA HanpsXXeHne Ha BXoJe BTOPUYHOIo KOHBepTepa
[OJDKHO ObITb 93KBMBAJ/IEHTHO CpeHeKBaAPaTUYeCKOMY 3HA4YEHUIO U HE HUXE HOMUHA/IbHOTO.

8.4.2 icnblTaHMe Ha YCTONYMBOCTb K NoperpeBy

McnbiTaHne NpoBOAMTCA, YTO6bLI NOATBEPANTL COOTBETCTBMUE 6.4,

Ycnosus, co3gaBaemMble Ha BXOAe BTOPUUYHOIO KOHBepPTePa, A0/IKHbI OblTb 9KBMBa/IEHTHbI YC/IOBUAM Ha
BbIX0O[e NepBUYHOro npeobpasosaTesisl NPy HOMUHaIbHOM 3HAYE€HUN NEPBUYHOIO HaNpPsXXeHUs, OoNMCaHHOM B 6.4.

VicnbiTaHWe [O/MHKHO NPOAONXKATLCSA A0 Ten0Bol cTabunnsaunm cornacHo 6.4.1 n 6.4.2.

8.5 icnbiTaHMe Ha BNUAHNE pagnonomex

Mpoueaypa HaxoAMTCA HA PACCMOTPEHUN.

8.6 icnblTaHMe HA YCTOUYNBOCTb K NepefsaBaeMblM NOMexaM OT NepeHanpsXeHnin
Mpoueaypa HaxoA4MTCA Ha PacCCMOTPEHUN.

8.7 icnblTaHWA Ha 3/1EKTPOMArHUTHY coBMecTuMocTb (AMC)

VcnbiTaHnA NpoBOAATCSA, YTOObI NOATBEPANTL COOTBETCTBUE 6.7.

B 60nbwmnHcTBE ciyvyaeB 3TH MoXxeT 6bITb pa3fesieH Ha HECKO/IbKO OCHOBHbIX YacTeld, Hanpumep pacno-
NOXEHHbIX B LiMTax ynpaBaeHusi u Bo61acTM KOMMYTaLMOHHOM annapaTtypsbl. icnbiTaHnss Ha 9MC, COOTBETCTBY-
olMe NPUMEHAEMON TEXHOOTUN, MOTYT ObITb NPOBEAEHbI A1 KAXA0W N3 OCHOBHbIX YacTel oTAebHO, Ha pa6o-
Tawouwem 3TH B LLEe/IOM NN CMOAENNPOBAHHbIX YacTaX.

OcHOBHble YyacTu OTH Bcbope NnokasaHbl Ha PUCYHKe 4.

8.7.1 WcnbiTaHWe Ha YyCTOMWYNBOCTb K 3/1eKTPOMArHUTHOW amMnccun

VicnbiTaHWe Ha YCTOWYMBOCTb K 3/IEKTPOMArHUTHOW 3MUCCUN [0/IXKHO NMPOBOAUTLCA B COOTBETCTBUU C
CISPR11.

McnbiTaTenbHbIMU Npegenamn ABAAKOTCA AaHHble rpynnbl 1. knacca A.

Bonee NnpeanoyYTUTENIbLHO BbIMOIHATL UCMIbITAHWE NPY MNOTHON c60pke 3TH, HO AN NPOCTOThI U B C/y4ae,
€C/In HEKOTOPble YacTu He cofepXaT 3/1eKTPOHHbIX KOMMOHEHTOB, OHO MOXeT ObITb BbIMO/IHEHO Ha OCTaBLUNXCSA
yacTsax cbopku.
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a — BbLICOKOBO/NIbTHAS NUHUA:
6 — akpaH;

a — 3aseMNsAwWNil anekTpoa;

t - CcuUTHaNbHLIA NopT;

A — ynpasnsawouuii nopt;

e — KOMMYHWKaLWOHHbI nopT;

X — KaHan 3aMUCCUU NEpPEeMEHHOTO TOKa;

3 — KaHafl aMUCCUM NOCTOAHHOTO TOKa;

YacTu c6opkn 1 — «HapyxHasi 4acTb» B 30He pacnpefefinTeNbHOro ycTpoiicTea;

YacTu C60pKN 2 — «BHYTPEHHASA 4YacTb» B 30HE SYEliKM pacnpefeNUTENbHOrO ycTpoicTea

PucyHok 4 — YacTu 3TH. npoBepsieMble Ha YCTONUMBOCTb K 3/1eKTPOMArHUTHOW amMuccum

8.7.2 icnbiTaHNS HA YCTOWYMBOCTb K 3/IEKTPOMAarHUTHLIM NOMexXaMm

McnbiTaHne f0NXHO 6bITb NPOBEAEHO NOCNe0BaTelbHO HA OCHOBHbIX NOpTax, naeHTudunkaynsa KoTopbIx
npuBefeHa Ha pucyHke 4.

8.7.2.1 McnbiTaHMe Ha YCTOMUYMBOCTb K FTaPMOHUYECKUM Y UHTEPTapMOHMUYECKMM nomexam

[aHHas ncneiTatesibHas npoueaypa HaxoAnTCca Ha paccMoTpeHun [1]. Be3onacHblli ypoBeHb COOTBETCTBYET
knaccy 2 (nofiHoe rapMoHun4yeckoe nckaxeHue 10 %). Kputepuii oueHkun gaH Btabénuue 9.

87.2.2 VcnbiTaHWe Ha YyCTOAYMBOCTb K MeA/IEHHOMY U3MEHEHWIO HANPSHXXEHUA 3N1eKTPONUTaHNS

McnblTaHne [0/KHO NpoBOAUTLCA corsilacHo M3K 61000-4-11 ANnA 3NeKTPONUTaHUS HanpsXeHNnem nepe-
MEHHOTO TOKa. I3MeHeHne HanpsiXeHUs cocTaBnseT oT +12 40-15 % HOMUHaNIbHOIO 3HaYeHuUs.

KpuTepuii oueHkn gaH B Tabnuue 9.

VcnbiTaTenibHasa npoueaypa Ansa 31eKTPONUTaHNA HanpsH>XeHMeM NOCTOAHHOrO ToOKa HaX0AUTCA Ha paccMoT-
peHun.

8.7.2.3 VcnbiTaHne Ha yCTONYMBOCTb K MPOBasiamM 1 KOPOTKMM NPepbiBaHUAM HanpsXXeHns

McnbiTaHne AO/MKHO 6bITh BbINOSIHEHO cornacHo M3K 61000-4-11 NS 3NeKTPONUTaHUA HanpsXeHnem ne-
pemeHHOro Toka n M3K 61000-4-29 [2] 4NA 3NeKTPONUTaHNA HaNpPs>XXeHNeM NOCTOAHHOTO TOKa.

a) NpoBasibl HANPsXeHNa B NpoLLecce KOPOTKOro npepbiBaHUA AO/KHbI cOCTaB1ATb 30 % HOMMHaNbLHOrO
3HaYEeHUS HaNPsXXeHUs 3/IEKTPONUTAHUA NepeMeHHOoro Toka B TedeHune 0,02 c. /INTe/IbHOCTb UCMbITAHUSA Ha KO-
POTKOE npepbiBaHne /18 3/IeKTponmMTaHns nepemeHHoro toka 0.1 c;

b) 4/INTENILHOCTb UCMbITaHUA Ha NPoBasibl HanpsXeHns 50%-HOro HOMMHaIbHOTO HaNPSXXeHUSA 3N1eKTPONnn-
TaHMA NOCTOAHHOrO Toka coctassisieT 0.1 C. A/INTENBbHOCTb UCMbITAHUA HA KOPOTKOE NpepbiBaHne 415 3/IeKTPONu-
TaHnsa NocTossHHOro Toka 0.05 c;

C) KOUTEPUU OLEHKM flaHbl B Tabnnue 9.
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87.2.4 VicnbiTaHWe Ha YCTOWYMBOCTb K UMMy/IbCaM HanpshXeHus

VcnbiTaHne A0NXHO 6bITh BbINO/IHEHO cornacHo MOK 61000-4-5. McnbiTaTe ibHbIN reHepaTop npeacraBns-
eT cob6oii KOMBUHMpPOBaHHbIV BOMIHOBOI reHepaTop (cm. 6.1 M3K 61000-4-5) co cTaHfAapTU30BaHHOW dhopmoli
rpo30Boii Bo/HbI 1.2/50 (0TKpbITas uenb) 1 10/20 MKc (KOPOTKOE 3aMblKaHuWe). MicnblTaTeNbHbIA YPOBEHb UMMY/b-
CHbIX HaNps>XeHnin cooTBeTCTBYeT knaccy 4 (4 KB — B 06bIYHOM 1M 2 KB — BAandhepeHUnanbHOM pexmme).

KpuTepuun oueHkun gaHbl BTabnuue 9.

8 7.2.5 icnblTaHMe Ha YCTOMUYMBOCTb K ObICTPbIM NepexoAHbIM 3/IEKTPUYECKMM npoLieccam

VcnbiTaHne J0/MKHO ObIThb BbINO/THEHO cornacHo M3OK 61000-4-4 npy ypoBHE HanpshHKeHWn B COOTBETCTBUN
c knaccom 4 (4 kB — BpananasoHe noBTopeHusa 2.5 k'Y Ha NOpT anekTponutaHna n2 kB — BAmManasoHe nosTope-
HUA 5 K'Y Ha BBOAE/BbIBOAE CUTHAs A laHHbIX U MOPTOB yrpasB/leHNs B 06bIYHOM pexume). icnblTaHne JOJTKHO
6bITb NPOBEAEHO C UCMO/Ib30BaHNEM 3a)KMMOB Ha NOpPTax 3/1eKTPONUTaHNA U TOKOBbIX K/lelleli Ha nopTax CBA3W U
Ha BBOAe/BbIBOAE faHHbIX.

Kputepun oueHkn gaHbl BTabnuue 9.

87.2.6 icnbiTaHMe Ha yCTOWYMBOCTb K Kosle6aTeNlbHbIM BO/IHAM

VcnbiTaHne A0MXHO ObITh BbINMOMIHEHO cor/lacHo MOK 61000-4-12. icnonb3yoT UcnbITaTe/1bHbIA reHepaTtop
c 3aTyxatoleli konebaTenbHol BONHOM (cM. 6.1.2 MOK 61000-4-12). icnblTaTeNlbHOE HaNpshXeHWe A5 nopTa
3/1eKTPOMNUTaHUA U CUTHANIbHO-KOHTPO/IbHOW IMHUN J0/KHO CcOCTaBnATb 2.5 KB B 06bI4HOM pexunme 1 1 kB — B
ondppepeHymnanbHoM pexunme (cM. MOK 60255-22-1). UcnbiTaTenbHas yactota-1 MIU npMyacToTe NOBTOPEHUN
400/c (cm. M3K 60255-22-1).

KpuTepun oueHkn gaHbl BTabnuue 9.

87.27 VicnblTaHNe Ha yCTOWYMBOCTb K 3/IEKTPOCTAaTUYECKOMY paspsaay

VcnbiTaHe fONXKHO ObITh BbINOHEHO corsiacHo M3K 61000-4-2 npn HanpshXeHnn B COOTBETCTBUY C K/ac-
coMm 2 (4 kB), obecneunBarolemM 3awnTy B aHTUCTAaTUYECKOM OKPYXEHUU, U OTHOCUTESIbHOW B/IAXHOCTU MeHee
10 % (cm. A.4 BMOK 61000-4-2).

KpuTepun oueHkun gaHbl BTabnuue 9.

87.2.8 McnbiTaHMe Ha YCTONUYNBOCTb K 3/1EKTPOMAarHUTHbIM MOISIM NMPOMBbILLISIEHHOW YacTOTbl

McnbiTaHMe fOMKHO ObITh BbINO/IHEHO cornacHo M3K 61000-4-8 npu Hanps>KeHHOCTU 3/IEKTPOMarHMTHOro
nons, cooTBeTcTBytoweii knaccy 5 (100 A/m B cTabunbHOM cocTosAHMM 1 FOOOA/M X 7).

KpuTepuun oueHkun aaHbl BTabnuue 9.

87.2.9 VcnblTaHMe Ha YCTOMYMBOCTb K UMNY/IbCHbIM MarHUTHbIM MO/IAM

McnbliTaHMe [OMKHO ObITh BbIMOHEHO corlacHo M3K 61000-4-9 npy HanpsXeHHOCTU MMMNY/IbCHOTO Mar-
HUTHOTO NONA, COOTBETCTBYIOLEN Knaccy 5 (NMnkoBoe 3HaveHue 1000 A/m).

KpuTepuu oueHkn gaHbl BTabnuye 9.

8.7.2.10 VcnbiTaHMe Ha YCTOMYMBOCTb K 3aTyXalLWwmm KonebaHnsam MarHMTHOro nons

VcnbiTaHe JONXHO 6bITb BbIMNOJ/IHEHO cornacHo M3OK 61000-4-10 npu Hanps>XeHHOCTY 3aTyxaroLmx Kosie-
6aHWii MarHMTHOTO NOJIA, COOTBETCTBYOL el knaccy 5 (ucnbiTatenbHoe nosie 100 A/m).

KpuTepuun oueHkun aaHbl BTabnuue 9.

87.2.11 WNcnblTaHUe Ha YCTOMUYMBOCTb K N3/1ly4aeMbIM PaAN0OYaCTOTHbLIM 3N1EKTPOMArHUTHBLIM NOASM

VcnbiTaHne Ao/MKHO 6bITh BbINOMHEHO cornacHo M3OK 61000-4-3 npu cuie 3/1eKTPOMarHMTHOro nons, cooT-
BeTcTBYylowWel knaccy 3 (cuna nons 10 B/m).

KpuTepuu oueHkn gaHbl BTabnuue 9.

8.8 WcnbliTaHne Ha yCTOVI‘-II/IBOCTb HU3KOBOJ/IbTHbIX KOMNOHEHTOB KMUMMNY/IbCHbIM HanpaXeHuUam

VcnblTaHue AO/XHO NPOBOAUTLCA C Lie/1bio NoATBEPXAEeHUA COOTBETCTBUA 6.2.2 C NCNONb30BaHUEM reHe-
patopa co creayowmnumm XxapakTepucTnkaMmn:

a) dhopma BOJIHbI UMMy/bCa COOTBETCTBYET CTaHA4apTM30BaHHOMY rpPO30BOMY uUmnysibey 1,2/50 MKC
(cm. M3K 60060) c 4ONYCTUMbIMW OTK/TOHEHUAMMU:

1) conpoTuBneHne NMNY/IbLCHOrO reHepaTtopa Ha Bbixoge: 500 LI+ 10 %;

2) aHeprusa umnynbca: 0,5 Ax = 10 %;

b) UMNYNbCHOE HaNpsXXeHne BCOOTBETCTBUM C 8.2 NofaeTcs Ha BbIBOAbI UCMbITAaTENbHOW LEenu ¢ NoAk/to-
YEeHHbIM K HUM 3TH:

C) cTabnnbHOCTb HanpsxeHns: 0— 10 %;

d) pekomeHAOBaHHaA cTaHAapTHas Lenb UMMNY/IbCHOrO reHepaTtopa npeacTaBneHa Ha pucyHke 11 B M3K
60255-5:

e) A/INHA ucnbiTaTeibHbIX Kabenei: He 6onee 2 M.
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TPV NONOXNTENBbHBIX U TPU OTPULLATETbHBIX UMMYIbCA NMPUMEHSIIOTCA C MHTepBasaMu He MeHee 5 C.

MMMy nbCHbIE HANPSXKeHUs! MPUKIaAbIBAOTCA K COOTBETCTBYHOLWMM K/leMMaM NOAK/IIOYEHNSA e, ocTab-
Hble K/IeMMbl JO/KHbI 6bITb COeMHEHbI BMECTE U 3a3€M/IEHbI.

Bo BpeMsi ncnbiTaHnii 3TU He NOoAK/IIOUEH K UCTOUHWUKY NMUTaHUS.

Mocne vcnbiTaHnii 3TH A0MXEH COOTBETCTBOBATbL BCEM TPE6GOBAHMAM CrieyudnKaymm.

MpumeyaHune — MNMoOBEPXHOCTHbIN NPO6OI HE 06513aTENbHO ABMSIETCS NPUUNHON HEUCNIPABHOCTY, NOCKO/LKY
OH MOXEeT MPOW30MTH, HE Bbi3blBasi MOBPEXAEHUS.

MponsBoanTesnb AO/KEH ONPeAennTb, yCTpaHeHa Ui HeT NPUYNHA HEMCNPABHOCTW NPU YC/TIOBUKN BbINO/-
HEHUSA APYTUX KpUTEPUEB (MPaBu/) MPUEMKN.

8.9 lcnbiTaHnA HayCTOWUYNBOCTb K NepexoAHbIM npoueccam
MpumeuyaHune - [lonosHNTENbLHO CM. B.4.

8.9.1 KopoTKkoe 3aMblkaHue B MEPBUYHON Lenun

McnbiTaHne J0/MKHO 6bITh NPOBeAEHO A/ NOATBEPXAEHNS COOTBETCTBUSA NMOSTHOCTLIO YKOMM/IEKTOBAHHOIO
OTH 13.6.2 NpM HOMUHa/IbHOM 3HAYEHUN NEePBUYHOIO HaNpPsXXeHUs u Npun 25 % n 100 % HOMUHANbHOW Harpy3Kku
cO3,aHNeM KOPOTKOrO 3aMblKaHWA MeXAy BbICOKOMOTEHLUNATbHBIM Y HU3KOMOTEHLMalbHbIM (3a3eM/1eMblM) BBO-
Aamu.

Harpy3ka BO BTOPMYHOW Lenu Npu AaHHOM MUCNbITaHUU MOXeT 6bIiTb NOC/iegoBaTe/IbHOW Ui nocnegosa-
TesibHO-NapannenbLHoi.

[Avarpammbl Lenu n 3Ha4eHUs1 KOMMNOHEHTOB 06enX Harpy3ok gaHbl B MPUIOXeHUN A.

Mpn HaNMYMM eMKOCTHOI Harpy3kun (M3-3a eMKOCTU Kabens) OHW A0/KHbI 6bITb NPOBEPEHbI OTAENTBHO (CM.
B.4 Ans ynpoweHHOro Metoa ucnbiTaHuii).

MpumeyaHune — lNpu cornacoBaHnm mMexay npon3BOAUTENEM U 3aKa3yMKOM ,El,aHHbIVI MYHKT MOXHO 3aMEeHUTb
9KBUBa/IEHTHbLIM UCMbITAHUEM.

VcnbiTaHne BbiNnonHsAeTcs 10 pa3 BcayyariHoOM nopsgke nnv gBaxgbl Npyv NMMKOBOM 3HAYEHUW NEPBUYHOTO
HanpshkeHWs 1 ABaX/bl NPU ero Npoxoe Yepes HoMb. B nocnegHem cnyyae ha3oBblii yron NepBMYHOro Hanps-
XEeHUs He Ao/MKeH bbITb cMeleH 601ee YeM Ha = 20° OT MMKOBOTO U HY/1eBOTrO NPOXOA0B.

8.9.2 NMoBTOpPHOE BK/AOYEHNE HA JINHUWN C 3apPAXEHHbBIM NOTEHLMANIOM

McnbiTaHne (ecnv NpUMEHNMO) A01XKHO NPOBOAUTBLCA ANA NOATBEPXAeHUs cooTBeTcTBMA 13.6.3 1 BbINON-
HATLCSA Ha uenun, ykasaHHoW B B.4. Mpepenbl knacca TOYHOCTM AaHbl BTabnnuye 15.

Harpyska npu ncnbiTaHun 40/HKHa COCTaBNATb 25 % ee HOMUHa/IbHOTO 3HaYEeHUSA.

9 [lpuemo-caaTtoyvHble NCNbITaHUA

9.1 NMpoBepKka MapKNpPoOBKM BBOAOB N BbIBOAOB
[0MKHO 6bITb NPOBEPEHO COOTBETCTBME MAapPKMPOBKM Tpe6oBaHNAM TeEXHUYECKON AOoKyMeHTauum (cm. 11.2).

9.2 VicnbiTaHUe HA YCTOMUYNBOCTb NEPBUYHBLIX BBOAOB K MOBbILWEHHOMY NMEPEMEHHOMY
Hanps)XeHU NPOMbILEHHON YacTOThl M Ha MPOBEPKY YPOBHS YaCTUUHbIX pa3pagoB

9.2.1 O6uWwmne NOMOXEHUA

McnbiTaHWe Ha yCTOWYMBOCTb NEPBUYHbIX BBOAOB D TH K NOBbILEHHOMY NepeMeHHOMY HanpshXeHuto Npo-
MbILLIEHHOWM YacTOTbl NPOBOAUTCA B COOTBETCTBMN C M3OK 60060-1.

MpoaoMXNTENBHOCTL UCMbITAHNA cocTaBseT 60 c.

9.2.2 NepBUYHble BBOAbI HanpshxeHna ¢ Up < 300 kB

VcnbiTaTesibHble HANPSHXEHMSA Ha NepBUYHbIX BBOAax ¢ Up < 300 kB A0/HKHbI COOTBETCTBOBATb 3HAYEHUAM,
LaHHbIM BTa6bnuue 4 (cm. 6.1.1).

9.2.2.1 Hesazemnsembto 3TH

He3asemnsaembie 3TH fOMXHbI NoABepraTbCsa crieAyloWemMy UCNbITAHUIO: HaNnpsXXeHne NpukKiaabiBaeTcs
Mexay 3eMsieil 1 BCeMn BBOAaMu NePBUYHOTO HaNpsiXeHns, coegnHeHHbIMK BMecTe. Kopnyc, o60104ka 1 Bce
HNU3KOBOJIbTHbIE BbIBO/bl AO/TKHbI ObITb COEANHEHbI BMECTE U 3a3eMJ/1eHbI.

9 2.2.2 3azemnsaemble 3TH

3asemnsemble 3TH fO/MKHBI 6bITb NOABEPIHYThI C/AEAYOWEMY UCNbITAHUIO: HANPSAXEHWE, COOTBETCTBYIO-
ljee 3Ha4YeHuo, ykasaHHOMY B6.1.2.2, npuknagbiBaeTcsa Mexay BBOAOM MEPBUYHOIO HanpsXXeHus, npegHasHa-
YEeHHOTOo AN 3a3eM/IeHNs, N 3eMel.
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9.2.3 NepBUYHblIe BBOAbI HanpsxeHns ¢ Up > 300 kB

3TH AomkeH 6bITb MOABEPrHYT CliefyloLWeMy UCMbITAHNIO: NPY HanpsHXXeHUn, COOTBETCTBYIOLEM 3HaYeHN-
AM. YKa3daHHbIM 0 6.1.2.1. cornacHo 3.2.2.2.

9.2.4 N3mepeHMe YPOBHA YaCTUUYHbIX paspsaaos

9.2.4.1 VicnbiTaTeNbHble LEeNu 1 annaparypa

Cxema ucnbITaHni 1 ncnonb3lyemas annapaTypa fo/HkHbl cooTBeTcTBOBaTb MOK 60270. HekoTopbie npu-
Mepbl TaKUX CXeM, npeAHasHavYeHHbIX 4158 UCNbITAHWUA MHOYKTUBHbBIX TPaHCOPMaTOpOB HaNpsXeHWs, NokasaHbl
Ha pucyHkax 2 — 5 B M3K 60044-2. Ix npyMeHeHne AoNYyCTUMO U ANA ucnbiTaHnii 3TH.

Vicnonb3yemoe o60pyaoBaHue AO/HKHO U3MEPATb YPOBEHb HaCTUUYHbIX Pa3pAafoB [, BbIpaXeHHbIX B MUKO-
kynoHax (nK); ero kannbpoBka A0/MKHa 6bITb BbIMO/IHEHA B UCMNbITaTeNIbHON Lenun (CM. NpUMep Ha pPUCYHKe 5 B
M3K 60044-2).

LLinpokononocHelie Npubopbl MOFYT MMeTb MNOJIOCY NPOMNyCcKaHnA He meHee 100 k'L C BEPXHUM NpeAesioM
yactoTbl go 1.2 Ml'y,

Y3konosnocHble NpMbopbl MOTYT UMeTb 4YacToTy B AnanasoHe ot 0.15 go 2 My (npegnoyTuTesibHble 3Ha4ve-
HuA B npegenax ot 0,5 40 2 MI'Y), HO. €C/1M BO3MOXHO, U3MEPEHUE CMeayeT BbINOHATL NPU YacToTe, AatoLlei
CaMyo BbICOKYO YYBCTBUTE/IbHOCTb.

YyBCTBUTENbHOCTbL Npnbopa A0/KHa NO3BONATL U3MEPATb YPOBHU HacTUYHbIX pa3psaaos B npegenax 5 nk.

MpumeyaHusa

1 Momexun [OMKHbI ObITb 3HAUYUTENBHO HWXKE YyBCTBUTENBHOCTY NPUGOpa: NMMYsIbCbl, 06YCNOBEHHbIE BHELUHUM
BO3/EliCTBNEM, WUTHOPUPYIOTCS.

2 [Ins noAasfieHns BHELLHWMX NOMeX MOAXOAWUT cbanaHcupoBaHHas vcnbiTaTenbHas cxemMa (CM. pucyHox 4 B MOK
60044-2). MpumeHeHne TOMbKO pa3fesiMTenbHOro KoHAeHcaTopa ANs 6aiaHCUpPOBKM HeQ0CTaTOUMHO ANS1 yCTpaHeHus
BHELLUHUX MOMEeX.

3 Mpy NCNOL30BaHNUN 3NEKTPOHHON 06paboTKM U BOCCTAHOBNEHUW CUTHANA A1 YMEHbLUEHNA YPOBHA (DOHOBbLIX
LIYMOB MX NapameTpbl W3MEHAIOTCS A0 CTENeHW, Npu KOTOPO MOXHO OGHapYXWTb MepuoAnyecky BO3HMKatoLMe WM-
ny/ibChl.

3.2.4.2 Mpoueaypa ncnblTaHWii AN 3azeMmnsiemblx 9TH

Mocne co3gaHuA npeaBapuTes/IbHONO HaNpPsXXeHUsa cornacHo npoueaypam A 1 B. onvcaHHbIM HUXe, ANA
M3MepeHNs HacTUYHbIX Pa3psA0B K 06 bekTy NpuKIaabiBaeTCa UCMbITaTe/IbHOE HanpshkeHne, 3Ha4eHne KOToporo
npepctasB/ieHO BTabnuue 7. nunsmepsertcsa B TedeHune 30 c.

YpoBeHb HaCTUYHbIX Pa3psA0B He JO/IKeH NpeBbllaTb NpeAesioB, ykasaHHbIX B Tabnuue 7.

Mpoueaypa A: IsmepeHune ypoBHS HaCcTUYHbIX pa3psA0B NPOBOANTCA NOC/E UCMbITaHWI Ha YyCTONUYNBOCTbL
nepBUYHbIX BBOAOB OTH K MOBbILEHHOMY HanpPsHXXEeHUIO MPOMbIL/TIEHHOW YaCTOTbl B MOMEHT CHXXEHUS 3HAYEeHUS
MCNbITATE/IbHOTO HanpsXeHns.

Mpoueaypa B: U3mepeHne ypoBHSA YaCTUUHbIX Pa3psaA0B NPOBOANTCA MOCAE UCMbITaHU Ha yCTOMYMBOCTb
nepBuYHbIX BBOAOB 3TH K NOBbIWEHHOMY HanpsXXeHW0 NPOMbILL/IEHHOW YacToTbl. B 3TOM cny4yae HanpsixeHue
yBenununsaetca Ao 80 % 3HayeHUSA NPUMEHSAEeMOro UCNbITaTeNIbHOro HanpsXXeHns He 6bicTpee, Yem 3a 60 c, a
3aTeM yMeHbluaeTcs 6e3 npepbiBaHMA Npouecca A0 YKa3aHHbIX A1 NU3MEePEeHNS YPOBHSA YaCTUYHbIX pa3psaaoB
HanpsiXeHUi.

Ecnun nHaye He onpegeneHo, BbIGOP NpoueAypbl OCTaeTcs 3a NPON3BOAUTESIEM.

MeToanKa NPUMEHAEMOro NcnbITaHUA yka3blBaeTCsA B MPOTOKO/IE O MOBEPKeE.

9.2.4.3 Mpoueaypa UcnbiTaHUi AN He3aseMmnsseMblx OTH

Cxema ncnblTaHuii Ana Hesasemnssemblx 3TH gokHa 6bITb Takoli Xe. Kak 1 4na 3azemnsemMbix. Heo6xo-
AVMO BbINO/IHUTE ABa UCMNbITAHUA C NPUIOXEHUEM HaNPSXXEHU NooYepeAHO K KaXA0MY U3 BbICOKOBOJ/IbTHbIX
BBOJOB. [PV 3TOM ApYroli BbICOKOBO/IbTHbI BBOA A0/1KEH ObITb MOAK/OYEH K HU3KOBO/IbTHOMY BbIBOAY, KOpMy-
cy 1 o6os0uke (ecnm nmeroTcs) (CM. pUcCyHkn 2 — 4 B MOK 60044-2).

9.3 McnblTaHWe Ha YCTOWUYMBOCTb HU3KOBO/IbTHBIX KOMMNOHEHTOB 3TH K NOBbIWEHHOMY
HanpsH>XeHWto NPOMbILWIEHHON’ YacToThl

McnbiTaHnA AO/KHbI NPOBOANTLCA CCOOTBETCTBYOLWMMU MepamMmuy NPefoCTOPOXHOCTM HA CYXNX KOMMNOHEH-
Tax OTH npu AonycTUMbIX 3Ha4YeHNAX TeMnepaTypbl OKpyxatoleli cpegbl (6e3 camoHarpeBaHNUA KOMMNOHEHTOB)
npu Hanps>KeHNN NPOMBbILIIEHHON YacTOThl C CUHYCOMAasIbHO (hOPMOWA BO/THLI U HOMUHaIbHO YacToTe (50 uwn
60 'y). Heo6x0A4MMO NPUHATL BO BHUMaHWE MMNeAaHC UCTOYHMKA UCMbITaTe/IbHO Lenu.

HanpsxeHune He AO/KHO NpeBblWaTh 3aaHHOr0 3HaYeHus.

9.3.1 MocTa npukiagblBaHUs NCMbITATe/IbHOTO HaNPAXeHNsA

McnbiTatennbHOE HaNpsXXeHWe NpuknaabiBaeTcAa K ToUkam nogkatoyeHns 3TH.
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KaxAayto uenb NCNbITbIBAOT NPU COOTBETCTBYIOWEM HanpshHXeHU OTHOCUTe/IbHO BCeX APYrux Luenei, co-
eJNHEeHHbIX BMeCTe N NOAK/IOYEHHbIX K 3em/e, AN Yero:

a) BCe TOYKM NOAKOYEHUSI AO/MKHbI 6bITb 06 beANHEHbI B O4HY Lenb;

b) Lenu, npefHa3Ha4YeHHble A5 3a3eMIeHUS, [O0/DKHbI 6bITb COOTBETCTBYIOLWMM 06pa3oM NOAK/IOYEHbI.

9.3.2 MpofoOMKNTENTbHOCTb UCMbITAHWU

MpoAoMKUTENIbHOCTb UCMbITaHWI A0/KHA GbITh CneaytoLeii:

a) TMNOBbIX: 1 MWUH — NpU HaNpsXeHuKn, ykazaHHoOM B 6.2.1;

b) NpYeMo-cAaTouHbIX: 1 MUH — MPU HaNPsHXXeHU, ykazaHHOM B 6.2.1. nan 1 ¢ — npu TOM Xe HanpsxeHun,
YMHOXEHHOM Ha KoachduumneHT 1,1.

BbI60Op Ha ycMOTpeHue U3roToBUTens.

9.4 lWcnblTaHNA Ha NPOBEPKY K/lacca TOYHOCTH

MNMpuemo-cAaToUHbIE UCMbITaHWA Ha NPOBEPKY K/acca TOYHOCTY COOTBETCTBYIOT TUMOBLIM UCMbITAHUAM, ONU-
caHHbIM B 8.3.1. O4HAKO NpW 3TOM OHWM MOTYT NPOBOAUTHLCSA M NPU MEHbLUEM KOIMUYECTBE HANpPsKeHuii n/mam
Harpy3okK, ec/ii TUNoBbIe UCMbITaHUS HA aHanorMyHom 3TH NPOLEMOHCTPUPOBASIY, YTO TAKOE COKPALLEeHHOe Ymnc-
10 UCNbITaHW ABNSIETCS 4OCTATOUYHbIM, YTO6bI NOATBEPAUTL COOTBETCTBUE pasgeny 12.

10 CneuuvasibHble UCNbITaHUA

10.1 VicnbiTaHe NePBUYHbIX BBOAOB HaNpsXXeHNs cpe3aHHbIM TPO30BbIM UMMY/IbCOM

Bo BpeMsi UICMbITaHUSA NEPBUYHbIN faTUMK HanpshXeHUs NOAKIIOYEH K BTOPUYHOMY KOHBepTepy (ecniv nmeeT-
cA). a NUTaHne NojaeTcsa Mo cxeMe, COr1acoBaHHO! Mexay NponusBoAanTeNeM 1 3akazynKoMm.

McnbiTaHne MOXeT 6bITb BbINO/THEHO TO/IBKO A1 OTPULLATE/TbHOW NONIAPHOCTU N 06 bEANHEHO C UCMbITAHNEM
NOJIHbIM rPO30BbIM MMMYJIbCOM HUXEOMMUCAaHHbIM CMOCOGOM.

McnblTaTenbHoe HanpshkeHue, Kak onpegesnieHo B M3K 60060-1. 40/1XHO COOTBETCTBOBATb CTaHA4apTU30-
BaHHOMY rpO30BOMY UMMY/IbCY, Cpe3aHHOMY MexAay 2 1 5 MKC. KOHCTpyKUua cpes3atoleii uenu gomkHa obecne-
ymBaTb kKoniebaHNsi NPOTUBOMOIOXHO NONAPHOCTM 3apPerMcCTPUPOBAHHOIO MMNY/bCa, NpeBblwatowme 30 % nuko-
BOrO 3HaYeHUS NN NPUBNN3NTENIbHO PaBHbIe eMy.

McnbiTaTesibHOE HaNpPsXXeHWe NOJIHOro CTaH4apTU30BaHHOIO rPO30BOro MMMy bCa AO/HKHO UMeTb COOTBET-
cTBylOlLee 3HaYeHne, ykasaHHoe B Ta6numue 4 unun 5. B 3aBMCUMOCTU OT NpeAesibHOro HanpshkeHns f4ns oéopypao-
BaHUA 1 YPOBHSA N3015ALUN.

VicnblTaTennbHOE HaNpPs)XXeHne rPO30BOro NMMNYyJibca f0/HKHO COOTBETCTBOBAThL 6.1.2.4.

MocnepoBaTenIbHOCTb NPUOXKEHUSA NMNYILCOB A0/KHA 6bITb CreaytoLeli:

a) Beogbl ¢ Up < 300 kB:

- OQVH MOJHbIA UMNYNbC;

- ABa Cpe3aHHbIX UMMYNbCa;

-14 NOAHbIX UMNYNbLCOB.

Ansa He3aszemnsAemblx 3TH K Kaxaomy BBOAY NEPBUYHOTO HaMPSXXEHUS JO/KHbI 6biTb MPUIOXKEHbI ABa
cpe3aHHbIX UMNybca N NPUGIN3NTENBHO NONOBMHA MOMHBLIX UMMNY/IbCOB.

b) BBoabl ¢ Up 2 300 kB:

- OQVH MOJHbIA UMNYNbC;

- ABa Cpe3aHHbIX UMMYNbCa;

- ABa NOJHbIX UMMy/bca.

Paznnuua B opme NOMHOIO MMMNYbCa, MPUOXEHHOTO 40 U MOC/e CPe3aHHOro, A0/MKHbI 6bITb B Npeje-
nax 3afjlaHHol norpewHocTu.

Mpo6oii OT cpe3aHHbIX MMMNY/ILCOB CAMOBOCCTaHaB/IMBaoLWelica BHEWHER N301ALUN He NPUHMMAEeTCS B
pacueT npu ob6LLeli oLeHKe ee KayecTBa.

10.2 U3mepeHne eMKOCTU M TAHTeHCca yria AU3neKTpUUYecknx noTepb

VcnbiTaHne 40/1KHO 6bITh BbIMO/IHEHO BCOOTBETCTBMN € 6.1.2.5 nocne ncnbiTaHMsA Ha YCTOWUMBOCTb BBO-
[,0B NEPBUYHONO HANPSXXEHUS MOBbIWEHHbIM HanpPsXXeHNeM NPOMbILLIEHHOW YacTOThl.

CxeMa UCNbITaHWit cornacoBbliBaeTCsA MeXAy NpovM3BoguTenemM 1M 3aka3ynkoMm — 6osiee npeanoyTuTeneH
MOCTOBOI MeToa,

VcnbiTaHue npoBoAMTCA Npu paboyeli Temnepatype okpyxatroleli cpeabl, 3HAUEHUS KOTOPOW AO/KHbI BbITb
3aperncTpmpoBaHsbl.
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10.3 WcnblTaHUA Ha MexaHUYeckuii paspbliB

VcnbiTaHWA BbINOMTHAOTCA 419 NPOBeEPKM cooTBeTCcTBMA OTW TpeboBaHMAM, yka3aHHbIM B6.11.

3TW pgonxeH 6bITb MO/THOCTLIO YKOMM/IEKTOBAH, @ KOPNYC XeCTKO 3aKpensieH, Kak Ana akcnayaTaumm B
pabounx ycnosusx.

3anvBaemble XUAKOCTbIO DTN Heo6Xx0AMMO 3aN0NIHUTb YKa3aHHOW N30NALMOHHOW cpeaoii 1 NoABepPrHyTb
3aKCNyaTayMoOHHOMY AaBNEHUIO.

McnbiTaTeNnbHble Harpy3kn fo/HKHbI MPUMEHATLCSA B TedeHne 60 ¢ 415 KaxA0ro U3 ycroBuii, 0603HaYeHHbIX
BTabnuye 11.

3TH cumnTaeTCcs BblAepXaBLUM UCMbITaHWe, eC/IM HET NPU3HAKOB NOBpexXxAeHni (gedopmauunm, paspbiBa
VNN yTeUKN).

Tab6nunya 1l — Cnocobbl NPUNOXEHUS UCTIbITATENbHBIX HArpy30K K IMHENHLIM NepBUYHLIM BBOAAM

11 MapkKnpoBka

11.1 Tpe6oBaHUA K 4aHHbIM TaB/IMYKN C OCHOBHbLIMU TEXHUUYECKUMU XapaKTepucTukamm

Bce 3TH gomkHbl 6bITb CHabXeHbl Ta6/IMYKON C OCHOBHbIMU TEXHUYECKUMW XapakTepucTukaMmun, Ha KoTopon
NnPUBOAAT AaHHble, yKa3aHHble B Tabnunue 12.
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Tabnuual2 — Hagnucu Ha Tabnuuke TEeXHUYECKUX JaHHbIX

O6uwas Mapkuposka TabNNUYKN C TEXHUYECKUMU [AHHbIMU

O603Ha WN3mopu 3aWwmnTHbI 1
HavmeHoBaHue yeHune TeNbHbIi OTH
3TH

ONEKTPOHHbIV TpaHchopMaTop HanpshxeHus X X
(3TH)
MpoussoguTens X X
O603HaueHve Tnna X X
CepwuiiHblii HOMep, rof Bbinycka X X
Hanbonbliee paboyee HanpsxeHne Up X X
(knacc HanpshkeHus)
HoMuHabHbI ypoBeHb 130aaLuMmn (Kiacc n3o- X X
nsaymn)
HomuHanbHasa yactoTta X X
HoMurHanbHbI KO3 ULNEHT HanpsikeHUs K X X
[onyctumoe BpeMs nepeHanpsixeHus X X
Bec X X

Homep
nyHKTa

8.1

8.1

3.1.17
7.3
7.3

Tabnmuka ¢ TeXHUYECKUMMN AaHHbIMU ONA KaXXAOoro BTOPUYHOro KOHBepPTepa

O603Ha N3mepn- 3aWwmnTHbI A
HaumeHoBaHue yeHune TenbHbI A OTH
3TH

HomuHanbHoe nepsBuyHOE HanpsixeHue/ Ho- A INCHF2AM X X
MWUHa/IbHOE BTOPUYHOE HanpsKeHue
MapkunpoBKa KOHTaKTOB X X
HomuHanbHaa Harpyska X X
Knacc TouHoctu X X
HoMWHanbHbIA yron HavanbHOro ¢pa3oBoro <Ryt<m X X
casura
HomuHanbHoe Bpems 3afepXku 1 jrom X X

Homep
nyHKTa

711
7.1.2

13.2
7.2

14
14

10.3.1

Tabmuka ¢ TEXHUYECKUMW JaHHbIMW A1 HaNpPsHKeHUS 3/1eKTPonMTaHns

O603Ha- N3mepu- 3aWwmnTHbl i1
HanmeHoBaHue yeHue TeNbHbI OTH
3TH

HomuHanbHoe(ble) HanpshkeHne{us) NoCTOsH- Yan X X
HOFO W / UM NEepPemMeHHOro Toka
HomuHanbHbI TOK anekTponoTpebnexus (npu *y X X
HOMWH&J/TbHBIX YC/I0BUAX)
MakcumasnbHbIiA TOK 3n1ekTponoTpebneHns (8 A e X X

YCMOBUSIX Neperpysku)

(X = NpYMeHMmO)
MpunmevaHunsn

MyHKT nnun
noAnNyHKT

Mpumeyatue

Mpumeyatue

MpumeuaHne

1 Hanb6onbluee paboyee HanpsbkeHue (knacc HanpshxeH ns) Ans 060pyfoBaHNA U HOMUHAMbHBIA YPOBEHb 130-
NALUMM MOXHO 00bEeMHATL B OAHOV MapKMPOBOYHOI Hagmmcn (Hanpumep. 145/275/650 kB).
2 HOoMMHaNbHbIN KO3MULMEHT HANPSHKEHWUS M COOTBETCTBYHOLLYIO AOMYCTUMYIO N3040MKUTENBHOCTb MOXHO
06beaVHATL B OAHOM MapKUMPOBOYHOW Hagnucy (Hanpumep. 1.5/30 c).
3 HoMuHanbHy0 Harpysky ¥ COOTBETCTBYIOLLMIA KIacC TOYHOCTU MOXHO 0OBbEANHATH 8 OAHOW MapKMpOBOYHOI

Hagnvcu (Hanpumep. 0.5 BA. knacc 1).
4 flononHutesnibHO cm. B.5.1.

5 3HaueHne HOMUHA/ILHOTO HaNPSXKEHUsI 3MEKTPOMIUTa»- NS U er0 NPUpoay cneayet o6beauHsaTb B 04HON map-

KupoBske (Hanpumep. 230 B nepemMeHHOro Toka).
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11.2 Tpe6oBaHUA K MapKupoBke

11.2.1 O6wmne npaBuna

MapkunpoBka pacnpocTpaHsaeTcs Ha ogHogasHble OTH 1 BKIOYaloLwme NX ycTaHOBKW, CO6paHHble Kak 04HO
Lesioe N cOeAMHEHHbIe A1 NPUMEHEHMNSA KaK TpexdasHble.

11.2.2 MeTo4 MapKupoBKU

MapkupoBKa f0/1XHa COOTBETCTBOBaTb PUCYHKaM 1 1 2.

3arnaBHble 6ykBbl A, B. C 1 N 0603HayaloT NnepBuYHbIe BBOAbl HaNpPsXXeHUs, a CTpoYHble a.b .cun -
COOTBETCTBYHOLME BTOPNYHbIE TEPMUHASIBI HANPSXEHUS.

Byksbl A, B C 0603Ha4aloT NO/IHOCTLIO M30/IMPOBaHHbIe BBOAbI, @ N — npegHasHa4yeHHbI 4Na 3asemsie-
HUS KOHTaKT, N30/15LMsA KOTOPOro MeHbLUe, YeM Y NOTeHUManbHOro (bix) BBoAa (0B).

BykBbl da n dn 0603HayaloT, YTO BTOPUYHbIE BbIBOAbI HANPSXEHWs NpefHa3HauYeHbl ANA NOSYyYEHUs UH-
dopmManmm 06 0CTaTOHHOM Harnps>KeHUw.

Ecnn 3TH umeeT 6051ee 04HOrO0 BTOPUYHOIO KOHBEPTEPA, BbIBOAbI A0/HKHbI 6bITh MapKMpOBaHbl Kak.

la — 1m;
2a— 2n;
3a— 3n.

11.2.3 OTHOCUTENNIbHAA MNONAPHOCTb

BBOAbI 1 BbIBOAbI C COOTBETCTBYHOLWMUMW 3ar/1aBHbIMW 1 CTPOUYHbIMU ByKBaMu [O/MKHbI UMETb O4MHAKOBYHO
noNsApHOCTbL has.

11.2.4 KOHTaKTbl 3a3eMneHns

11.2.4.1 3asemsieHNe NEPBUYHOTIO fiaTymKa HanpsH>KeHUs U NepBUYHOro KOHBepTepa

KOHTaKTbl 3a3eM/1€HUSA A0/DKHbI 6bITb OTMEYEHbl CUMBOJIOM «3€MJ/1si», Kak mokazaHo B MOK 60617-1.

11.2.4.2 3a3em/sieHNe BTOPUYHOIO KOHBepTepa

KOHTaKTbl 3a3eMNeHns A0/KHbl ObITb OTMEYEHbl CAUMBOIOM «3eMNSA», Kak 0603HayYeH cumBon Nq02-15-01
BM3K60617-1.

12 TpeboBaHUS K KNaccy TOUHOCTU 0AHOMA3HbIX U3MEPUTESIbHBLIX 3/IEKTPOHHbIX
TpaHchOopMaTOPOB HampsHKeHUs!

12.1 O6wmne Tpeb6oBaHNSA

MorpewHocTb HanpshXeHna (KoathduumeHTa MaclwTabHOro Nnpeobpa3oBaHNsa HANPSAXEHUSA) U yrnoBas no-
rpewHocTb (yrna pasoBoro caBura HanpsixxeHs) He AO/MKHbI NPeBbIWaTb 3HaYeHni, ykasaHHbIX B Tabnuue 13.
A1 COOTBETCTBYHIOLEro kiacca TOYHOCTM MpY N06bIX 3HAYEeHUSAX TeMnepaTypbl, HacTOThbl, HArPY3KWU 1 Hanpsxe-
HUS 3M1eKTPONMTAHMSA B Npegenax pekoMmeHagyemblx agnana3oHos (cm. 5.5.1.5.5.2. 5.5.3. 5.5.4).

Ansa 3TH. nmelo WX HECKONBKO OTAENbHbIX BTOPUYHbIX BbIBOAOB HaMpPsHXeHUsA, Kaxabli U3 HUX BCeq-
CTBME BO3MOXHOW B3aMM03aBUCMMOCTU JO/IKEH COOTBETCTBOBAaTbL TPe60BaHMNSAM K TOYHOCTU NPU YCIOBUSIX, NPU-
BefleHHbIX Bbllle, B TO BPEMSA KakK Apyrve aHa/nornyHble BbiBOAbl MOryT MMeTb /1l06Y0 Harpy3ky oT Hyns Ao
HOMMWHa/IbHOTO 3HaYeHUs.

Ecnn oanH 13 3TUX BTOPUYHbIX BbIBOAOB HAMPSXXEHUS HarpyXeH TO/IbKO B TeYeHUe KOPOTKOro nepuoga
BpPEMEHU, TO ero B/INsIHWE Ha ocTaBluiica (-ecs) BbIBOA (bl) MOXHO He yUnTbiBaTb. MOrpewHoOCcTM Ha BbiIBOAAX
3TH fonxHbl 6bITb ONpeAeseHbl Cy4eTOM BAUSAHUA NO6bIX N1aBKUX NpefoXpaHuTesnein uam pe3mcTtopos, ABANA-
IOWMXCA €ro CoCTaBHbIMM YacTaAMU. ECAn oAuH 1 TOT XXe BTOPUYHbIA BbIBOJ, UCMO/b3YyeTCA AN U3MepeHUs n
3aWnTHbIX Lenei, cnegyeT 0603HaunMTb 06a K/1acca TOYHOCTU.

CwMelleHne NOCTOAHHOW cOCTaBAAOLWEN BTOPUYHOTO HanpsxeHns U 2a00He BNusieT Ha To4HocTb OTH. oaHa-
KO MOXeT BO3AelicTBOBaTb Ha XapaKTepUCTUKN BTOPUYHbBIX Lienei. YUTo6bl rapaHTUpoBaTh UX NpaBu/ibHYIO paboTy,
npounssoAuTenb AOJ/DKEH OonpeaennTb MakCuManibHOe CMelleHne NOCTOSAHHOM cocTaBsAloWeli BTOPUYHOTO Ha-
npsHXeHns.

12.2 Tpe6oBaHNA K 06CNYXMNBaHUIO

KOMMOHEHTBbI (COCTaBHbIE YaCcTU), KOTOPbIE MOXHO 3aMeHUTbL 6e3 KaIMB6POBKU, HEOGXOAMMO CneLmanbHO
0603Ha4YNTbL COOTBETCTBYHOLLEi MAPKMPOBKOA. 3Ta BO3MOXHOCTb A0/1KHA 6bITb NOATBEPXAEHA UCMbITAHUEM.
OcTa/nbHble KOMMOHEHTbI He MOTYT 6bITb 3aMeHeHbl 6e3 CO0TBeTCTBYOLW el kKannépoBku ATH Bc6ope.
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12.3 O603HayvYeHne K1acca TOYHOCTU U3MepUTeNbHbIX ITH

Knacc TouHOCTM onpefenisieTcsa caMoii BbICOKOVM ONYCTUMON MOTrPeLHOCTbIO HanpsXxeHus (B NnpoueHTax) B
AnanasoHe 3Ha4YeHN HOMWHANIbHOTO HaNpPsXeHUs U Harpy3okK, ykasaHHbIX B 5.5.3 415 cOOTBETCTBYlOLWEro Knac-
ca TOYHOCTU.

12.4 CtaHfapTHbIe KNnaccbl TOYHOCTU U3MEPUTENBbHbIX OTH

CTtaHAapTHbIMU K/laccamu To4HOCTU OTH ABnsoTCA:
01—02—05—1—3

12.5 NpoAoabl NOTPeWwHOCTM KO3 huymneHTa MacwTabHOro Npeo6pa3oBaHna HanpsXXeHus
M MOTrpewHocTy yrna pa3oBoro casura HanpsixxeHus 3TH B 3aBMCUMOCTM OT K/lacca TOHHOCTH

Ta6nuuyal3 — MNpegenbl NOrPELLHOCTY KOIPMULMEHTA MACLLITAGHOTO NPeo6bpa3oBaHns HANPSXXEHNs U NOrpeLLHo-
CTV yrnia ha3oBoro CABUTa HanpshKEHNS N3MepUTE/IbHBIX OTH B 3aBUCKMOCTU OT Klacca TOUHOCTU

*<Pu
Knacc ToyHocTU 6K1.% MuHyTb CantvipaapaHsbl
0.1 +0.1 +5 +0.15
0.2 +0.2 + 10 +0.3
0.5 +0.5 £20 +0.6
1.0 +1.0 +40 +1.2
3.0 +3.0

He onpepeneHo

MpumevyaHus

1 HopmasibHbIM 3HaueHnem Hc, Ao/mKeH 6biTb 0. Ecnv OTH ncnonb3yetcs B couetaHnu ¢ gpyrumn 3TH wn
OTT. To He0b6XOAMMO yKa3aTb KOHKPETHOE obLLee 3HaueHue.
2 BnvsiHie BpemeHu 3agepxku cMm. B B.5.1.

MorpewHoOCTN He JO/KHbI NpeBbllWaTb 3Ha4YeHU, AaHHbIX B Tabnuue 13. npu cnegyowmx ycnoBumsax: yac-
TOoTa — HOMWHa/IbHOe 3HauyeHue, HanpskeHne — 80 %...120 % HOMMUHaNBHOro 3HauyeHuUs, Harpyska —
25 %...t0 0 % HOMMHaNbHOI MOLHOCTU U KO3 ULMEHT Mol HOCTHK 0.8.

MorpewHoCT MOryT onpeaensTbCA Ha BbIBOAAX TpaHCoOpMaTopa 1 yunuTbiBaTh B/IMSAHUE NpefoxpaHnTe-
Nleil LN PE3UCTOPOB KaK ero COCTaBHbIX YacTel.

13 TpeboBaHWA K Kaccy TOUHOCTU OAHOMA3HbIX 3alUUTHBLIX 3/IEKTPOHHbLIX
TpaHcdopMaTOpPOB HanpsXXeHus

13.1 O6wwne TpeboBaHUA

MorpewHocTb KoathhuyneHTa macwTabHOro NnpeobpasoBaHNs HaNpPsXeHUa 1 yrna gasoBoro casura He
AO0/IKHA NpeBbllWaTh 3HA4YeHW, ykasaHHbIX B Tabnumyax 14 n 15 4nsa cooTBETCTBYHIOLLEro kaacca TOYHOCTU Mpu
YKa3aHHbIX YC/I0BUAX, a TakKxXe A4/18 N060ro 3HayeHnsa TemnepaTypbl, YaCTOTbl, HArpy3kn 1 Hanps>XXeHns 31eKTpo-
nuTaHnAa B Npegenax ykasaHHbix gnanasoHos (cm. 5.5.1.5.5.2. 5.5.3. 5.5.4).

Ana 3awnTHbIX 3TH, NMer WX HECKOTbKO OTAEeNbHbIX BTOPUYHbIX BbIBOAOB HaMPSXXEHUS, KaXAbll N3 HUX
13-3a BO3MOXHOW B3auM03aBMCUMOCTU [O/XEH COOTBETCTBOBATbL TPe6OBaHUAM TOHYHOCTU NPU YCNOBUAX, YKa3aH-
HbIX Bbllle, B TO BPEMSA Kak Apyrne aHa/iornyHblie BbIBOAbI MOTYT MMeTb Harpysky OT HY/1 0 HOMUHaIbHOro
3HaYeHus.

Ecnu oAnH 13 3TUX BTOPUYHbIX BbIBOZOB HANPSXXEHUS HarpyXeH TO/IbKO B TEYEHNEe KOPOTKMX NepUoaos, ero
B/INSIHWEM Ha A pYroii BbIBOA (bl) MOXHO NpeHebpeyb. MorpewHoOcTn Ha BbiBogax 3TH AomkHbI 6bITh onpejerne-
Hbl C y4eTOM BAUSHUA NpefoxXpaHuTeneli Nin pe3ncTtopos, SBAAIOWNXCS ero CoCTaBHbIMN YacTaMu. Ecnn ToT xe
BTOPUYHbIN BbIBOZ, HAMPSXKEHUA UCMOb3YyeTCA Kak A1 USMEPEHUS, TaK U 3alnTHbIX Lesneld, cnegyeT 0603Ha4YnTb
o6a knacca TOYHOCTW.

CMelleHMe NOCTOSAHHOW cocTaBNsAOLWEN BTOPUYHOro HanpsixeHust U2acd0He BNMAET Ha TOYHOCTb 3alWMTHOrO
OTH. ogHaKO MOXeT BO34eNCTBOBATb Ha XapaKTEPUCTUKN BTOPUYHBIX Lenei. YTo6bl rapaHTUpOBaTb UX NpaBu/ib-
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Hyto pa6oTy, NPON3BOAUTENb AO/IKEH ONPeaennTb MakCuMasbHOe CMeLLeHne NOCTOsIHHOM cocTaBnstoLLeli BTo-
PUYHOTO HaNPsXeHWs.

13.2 Tpeb6oBaHMA K 06CNYXMUBaAHUIO

KOMMOHeHTbI (COCTaBHbIe YacTu), KOTOPblE MOXHO 3aMeHUTb 6e3 KaIM6poBKKN, HE06X0AMMO crneunanbHO
0603Ha4YNTbL COOTBETCTBYIOL e/ MapKMPOBKOW. DTa BO3MOXHOCTb A0/1KHA 6bITh MOATBEPXAEeHA UCMbITAHNEM.

13.3 O603HayYeHMe kacca TOYHOCTU A1 3aWUTHBIX 3/TIEKTPOHHbIX TpPaHCOpPMaToOpPOB
HanpsxeHus

Knacc ToyHoCTV onpegenseTcs caMoii BbICOKOW A0MYCTUMOW NOrpelHOCTLI0O HanpsXxeHUs (B NpoueHTax) B
AnanasoHe 0T 5 % HOMWHasIbHOrO A0 3HAYEHMWSI CYHYeTOM HOMUHA/IbHOTO KO3 ULMeHTa nepeHanpskeHns npu
CTaHAapTHOM AManasoHe Harpysku, ykasaHHom B 5.5.3.

YcTaHOBNEHHbI Knacc TOYHOCTU 0603HavaeTcs umMdpoli, COnpoBOXAaEMON BYKBOWN «Px».

13.4 CTaHAapTHbIN KNacc TOYHOCTU A8 3aLUTHbIX 3/TEKTPOHHbIX TPaHCOPMaTOPOB HaNPsXKEHUSN

CTaHgapTHble KlacCbl TOYHOCTU ANA 3aWnTHbIX 3TH — 3P n 6P 1 Te Xe npegenbl Aas NOrpewHocT
HanpshkeHns n yrna asoBoro casura NpUMeHNMbl Kak Npu 5 % HOMWHaNbHOIO HanpsXeHus, Tak U Npu ero
3Ha4YeHUN C y4eTOM HOMUHaNIbHOro KoadduryneHTa nepeHanpsxeHnsa. MNMpu 2 % HOMUHANIBLHOIO HaNpPsHXeHns
npegesbl NOrpewHoOCTN BABOE BbiWwe, 4em npu 5 %.

Korga 3awmntHble OTH nmeroT pa3nnyHble npefesibl NOrpewHocT npu 5 % HOMUHaNBLHOTO HANPAXEHUA U
MaKCUMabHOM HanpshKeHUn (HanpshkeHne ¢ y4HeTOM HOMUHaNbHOro koadpduumeHTa nepeHanpsxeHns 1.2 unm
1.5 wnnm 1.9). To 3TO AO/HKHO 6bITb COr1aCOBaHO MeXAy NpousBoanTesneM 1 noTpebutenem.

13.5 MpoAonbl NOorpewHOCTN KoadpdurumneHTa MmacwTabHOro npeo6pa3oBaHNA HANPSXKEHNA U
norpewHocTn yrna pa3oBoro cABura HanpsHXXeHns 3alnTHbIX 3/TIEKTPOHHbIX TpaHcopmaTopoB
Hanps)XeHnsa B 3aBUCMMOCTMK OT K/lacca TOYHOCTH

Ta6nuuya 14— MNpegenbl NOrPELLHOCTY KOIULMEHTA MACLLITAGHOMO NPeo6pa3oBaHns HANPSXXEHNs U NOrpeLLHo-
CTV yTna ha3oBoro cAgUra 3aluTHbIX STH B 3aBUCUMOCTM OT K/acca TOYHOCTY

Knacc TouHoCTU

2 6 x'1
AY4>N. MUH np~. cpag Jé>L. MUH cpaj TR, MUH nmen. cpas
3P +6 +240 +7 +3 + 120 +3.5 +3 + 120 +3.5
6P + 12 +480 + 14 6 + 240 +7 6 + 240 +7

"> — HOMMWHa/IbHbIA KO3(PULMEHT HANPSHKEHUS,, YMHOXEHHBIA Ha 100.

MpumeyaHuns

1 HopmasnbHbIM 3HaYeHnem [omxeH 6biTb 0. Ecnim 3TH ncnonb3yeTtca B codeTaHuu ¢ gpyrummn 3TH win
OTT. TO HEO6X0AMMO yKa3aTb KOHKPeTHOe o6LLee 3HaueHue.

2 BnvsHve BpeMeHu 3afepXkn nokasaHo B B.5.1 npunoxexus B.

13.6 Tpe6GoBaHus K NepexoAHON XxapaKTepucTunke

13.6.1 O6wme NOMOXEHUSNA

Tpe6oBaHUA KNepexoAHOW xapakTepPUCTUKe HAXOAATCA Ha pacCMOTPeHUN. [onoNHUTe IbHble 06 bsACHEHUSA
baHbl B B.4 nB.5.1 (npunoxeHue B).

13.6.2 KopoTkoe 3amMblkaHue B MEPBUYHON Lenu

Mocne npekpaueHns KOPOTKOro 3aMblKaHUSl NEPBUYHON LLlenn MeXxAy BbICOKOBO/IbTHLIM BBOLOM U HU3KO-
BO/IbTHbIM BbIBOAOM, CBSAI3aHHbIM C 3eMJ/1€W, NepexoHO NpoLecc BTOPUYHOIO BbIXOAHOIO HaMPSHXKeHUA AO/KEH
MMeTb 3aTyxaHue nepexoAHol xapakTepUCTUKN B Npeaesiax O4HOro Lnkia HOMUHaNbHOM YacToTbl 40 3HaYeHus,
oTnnyaruerocs He 6osiee yem Ha 10 % OT MakCUMasIbHOIO 3HaYEHUSA HaNPsXXeHUs, YCTaHOBJIEHHOIO nepej
KOPOTKUM 3aMblKaHUEM.

MpumeuyaHune — MepexofHass v aMnITYHO-4aCTOTHAA XapakTepucTuku STH A0MKHbI BbiTb rAPMOHN3UPO-
BaHbl C aHaIorMMuHbIMK ANt STT. DTOT NYHKT cTaHaapTa 6yaeT B 6/nxaiiliee BpeMsi NepecMoTpeH.
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13.6.3 O6pbIB NNHUK

Mpw 06pbIBE IMHUN 06Pa3yeTca OCTaTOUHbIN 3apsAg, KOTOPbIA NPUCYTCTBYET BO BTOPUYHOM HanpskeHUn Kak
KOMMOHEHT UbET (cM. 2.2.4) naonxeH AOCTAaTOYHO 6bICTPO CHU3NTBLCA 4,0 HYSA, YUTOObI NPeA0TBPaTUTL HacblLle-
HUe BXOAHbIX TpaHChopmMaToOpoB U NoAK/ItoUYeHHOro o6opyaoBaHus. MocToasHHanA BpeMeHn A0/KHA ObIThb 3aAB-
NeHa npounssoauTesieM.

13.6.4 TOBTOPHOE BK/IIOUYEHNE HA NIUMHUW NPU HATUYMKN B HEll OCTAaTOYHOTO 3apsga

Mpn KOPOTKOM 3aMbIKaHUWN Ha 3eMJ/110 O4HOW 13 a3 N OTKAOUYEHUN IMHUN B MOMEHT 3HAYEHMNS NEPBUYHOTO

HanpsxeHus Bcetu 1, (0 = KOmUUav A2 Ha NUHUKM akKyMynupyeTcs 3apsif noTeHuuana onpeseneHHoro 3Haka.
Mpv NOBTOPHOM 3aMblKaHUW BbIK/IOUYATENs IMHAM B MOMEHT, Korga u, (0 = u1,,,\2 npuv 3Hake, NPOTUBOMO/IOX-

HOM OCTaTOYHOMY 3apsay, NepexofHble NPOoLEeCChl ONMUChIBAIOTCA ClieAYOWMMN BbipaXeHnusamm (cm. 2.1.29):
- Ana?50 Cl, =0 Uyac-iK ,U ,
- pgnaf>o0 U\ =1/,Hom U, .c=°-

MorpewHocTb KO3 urLmeHTa MacliTabHOro npeo6pasoBaHus HanpskeHUst 3TH Npy HOMUHANBHOM YacTo-
Te B YKa3aHHbIX YC/IOBUSAX He J0/DKHA NpeBbIlWaTh 3HaYeHWi, faHHbIX B Ta6nuue 15, rae f t— npousBogHoe ot
yacToTbl f 1 BpeMeHu t, oTpaxalolee YNC/10 NEPMOAOB, NMPY KOTOPbIX OMNPeAeiieTCs TOUHOCTb.

Ta6nuuyalb5 — MNpeagenbl MIHOBEHHOV MOrPeLwHOCTM A1 3awmuTHoro 3TH Npu NOBTOPHOM BK/THOUEHUM HaMpPshKeHWs!
NepemMeHHOro ToKa B LIeNM C OCTaTOYHbIM 3apsiiloOM HamNpsKeHWS MOCTOSIHHOTO TOKa

KommeHTapuii

" -- Ans °r *
<<0 2<Ms3 3<n s45
JIHWA 3apskeHns NOTeH-
unanos ¢ kj = 1 (noBTop-
HOe BK/IlOYeHVe npu oan-
HaKOBOW NONSAPHOCTM) 1 1 —n/2 10* 5%
To xe npu npoTuBono-
NOXHOV MOMsApHOCTU 1 1 -K +x>2 10* 5*

« Mpu cornacoBaHNn Mexay NpPou3BoOAMTENEM U 3aKa3UMKOM MOTYT 6biTb MPUHSTBLI APYTve 3HAYEHWS.
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MNpunoxexve A
(o6sa3aTenbHoe)

Harpysku npuv onpegenieHun napameTpoB NePexofHbIX XapakTepucTuk
3/1EKTPOHHbIX TPAHCOPMATOPOB HaNPSKEHUS
B C/ly4yae KOPOTKOr0 3aMblKaHWA NepBUYHOI Lenn

A.1 NHOYKTUBHBIE Harpy3ku

Cxembl Leneli 4ns ABYX BO3MOXHbIX Harpy3oK npeacras/ieHbl Ha pucyHke A.1. a COOTBETCTBYIOLME 3HAYEHUS UX
KOMMOHEHTOB — B Tabnuue A.1.

Ls Rs

a) nocnegosatenbHas Harpyska b) nocnefoBaTeslbHO-NapasiesibHas Harpyska

PucyHoK A.1 — CxeMmbl Lieneit WHAYKTYBHOW Harpy3ku npu onpegesneHnun napameTpoB NepexoaHbIX XapakTepucTuk

Tab6nunya Al — 3Ha4eHUs CONPOTUBIEHUSA N UHAYKTUBHOCTU MNocneAoBaTesbHbIX U NocnefoBaTelbHO-Napasienb-
HbIX Harpy3oK Npy onpefenieHnn napameTpoB NepexofiHbIX XapaKTepucTyiK

MocnepoBatenbHast Harpysu lMocnepoBa TeNbHO-NapasiiensHas Harpyska
L « «3 L; a
100 % oT Suott 0.8ZND 0.6|1ZMOM 2.2|2*J 0.721Z "1 1.25|Z*0J
25% ot SMM 3.2|1ZHY 2.41Z*o,) 8.8|Z"J 2.88 |ZMD 5 ["harl

SHM — HOMUH&a/IbHasA Harpyska B BOJIbT-amrnepax.
— HOMUWHaJIbHOE BTOPUYHOE HanpskeHue B BOJbTax
1ZH) = WHOW/SMM (1™ J somax).

MpumeyvaHusa

1 MonHas Harpy3ka, 3afaHHas npuBeAeHHbIMW 3HaYeHUAMU, UMeeT ko3adhduMumeHT molHocTm 0.8.

2 NHAyKTUBHOE conpoTuBieHne ITH (Hanpumep, ¢ BO3AYLUIHbIM CEPAEYHUKOM) AO/MKHO ObITb IMHEHBIM. ToC-
nepgoBaTenibHOE COMPOTUB/IEHWE COCTOUT U3 3KBMBaIEHTHbIX NOcnefoBaTe/IbHbIX CONPOTUBAEHWIA: UHAYKTUBHOIO (CO-
NpoTUB/IEHNE OOMOTKM M/IHOC IKBUBAJIEHTHOE NOC/ef0BaTe/IbHOe CONPOTUB/IEHWE NOTEPb B CEPAEYUHUKE) U MOAK/HO-
YeHHoro.

3 MorpewwHocTb Harpy3kn go/mkHa 6biTb MeHee + 5% ana Znomw MeHee + 0,03 — a1 koadcpuumeHTa MoLLHOC-
™

A.2 EMKOCTHbIe Harpysku
Cxema Lienn eMKOCTHOW Harpysku npecras/ieHa Ha pucyHke A 2, a 3HauyeHusi ee COOTBETCTBYHOLMX KOMMOHEH-
ToB— B Tabnmue A.2.

Ub

rVvr

PucyHok A.2 — Cxema Lienv eMKoCT-

HOIA Harpysku npu onpegeneHun na-

pameTpoB NepexofHbIX XapakTepu-
CTUK
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Ta6nuuya A2 — 3HauyeHWe CONPOTUBNEHUS N eMKOCTU Harpysku npu onpeaeneHun napaMmeTpoB NepexofHbiX
XapaKkTepucTuK

EMKOCTHas Harpyska A9 UCNbiTaHUA NepexoAHblX XapakTepuctuk
R C
(0]
100% ot S, (M oM
25% ot SHY, 4 Qom

Suau — HOMWHa/IbHasH Harpyska B BOJIbT-amnepax:
1 vobl — HOMWUHA/IbHOE BTOPUYHOE HamnpskeHue B BOJIbTaXx;
R.0- = <4«12$tom (R»0« B OMax).

MpumeyaHune — 3HaveHne Cvom [0/MKHO ONPeenaTbCs 3akasHnKom.
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Mpunoxexve B
(MHbopmaTHBHOE)

TexHn4yeckass MHopMaumsa

B.1 BeepgeHune

B 3TH MOryT MCnonb30BaTbCA EMKOCTHbIE U PE3UCTUBHO-EMKOCTHbIE AENUTENN HAMPSHXKEHNS W'UAKN onTuyeckue
YCTPOICTBA, YKOMM/IEKTOBAHHbIE 3/IEKTPOHHBIMU KOMMOHEHTaMM A5 Nepefayn U yCUIeHUs N3MePEHHbIX CUTHaIOB.

MpunoxeHve gaeT HeobxoaMMy0 MHhopMaLMio 0 paboTe B YyCTAHOBMBLLEMCS W NEPEXOAHOM pexumax akcnaya-
Taumm.

[na atoro nonesHo cosgatb MoAenb OTH, KoTopas ynpocTUT pacCMOTPeHNE TEOPETUHECKUX BOMPOCOB.

B.2 O6wue nonoxexHns

B.2.1 Onpepgenexuns

MepBUYHOE 1 BTOPUYHOE HaMPsHXKEHUS MOTYT ObiTb ONMCaHbI CEAYIOWMMN YPAaBHEHNSAMU:

«(0 =U, =<2 Sin(2n-f-1+f>)+U1Ben,,,(0;
P@0* R2e& sin@nefw*v)*2* *ur 1

rae O,— cpefHekBafpaTnyeckoe 3HaueHne NepBUYHOro HanpsxeHns npn O)<* (0 =0 uu, »<)=o;
U2— cpefHekBagpaTnyeckoe 3HauyeHve BTOPUYHOro HanpshkeHusa npyu U2ac (0 =0 n n2re3Q = 0;
{ — thyHpameHTanbHas yactoTa ceTu:
U, dc (0 — 3Ha4YeHne COCTaBNSIOLLEl HaNpPsHKeHWsT MOCTOSIHHOTO TCxXa B NePBUYHOI Lieny, 06yCOBEHHOE OCTaTOu-
HbIMK 3apsgamu (B);
Uz db(0 — 3HaYeHWe COCTaBNSIOLEN HANPSHKEHNSA NOCTOSIHHOMO TOKA BO BTOPWYHOI Lienu, Bbi3BaHHoe t/1dc (0 uwnm
BHYTPEHHVM HanpsbkeHvem cmelleHns 3TH (B);
< — nepsuyHoe (ha3oBOe CMelleHne B pagnaHax;
(i — BTOpPMUYHOE (ha30BOE CMELLEHWNE B paguaHax;
u-ro.(f) — NepBMYHOE HanpshxeHve HyNeBOi NocneaoBaTera>HOCTU. BKIKOYASA rapMOHUKW U CYyBrapMOHUKY;
n2res(f) — BTOPMYHOE HanpsHKeHWe Hy/eBoi NocneAoBaTeIbHOCTH, BKIKOYAs rapMOHVKN U CyBrapMOHUKY;
t — MrHOBEHHOE 3HaueHue BPeMeHUn B CeKyHaax.
f, U,, U2, 0, ec, U2ac, Y, s2 — NOCTOSIHHbIE BE/IMUMHbI A4/151 YCTAHOBYVBLLMXCS YCI0BWIA.
[nsa coBmelleHHbIXx OTH AN M3MepeHns 1 3alyTbl A0/DKHbI ObiTb NPOBEAEHbI KOPPEKTHbIE N3MEPEHNs yKasaH-
HbIX COCTaBNALLMX MpU YacToTe f.
[pyrue uneHbl NpefcTaB/ieHHbIX Bbille YPaBHEHWI ONMCLIBAIOT HeXenaTeslbHble SIB/IeHNst B CETU, KOTOPble MOryT
B/IMATb Ha NOTPELIHOCTb N3MEPEHHOro curHana.
B.2.2 HopmasbHble ycrioBusa B cetu
Mpy HOpMasbHbIX YCMIOBUSAX B CETU NEPBUYHOE HanpsxeHne U, 1 yacToTa AOCTalTCA B Npefenax ycTaHOBEeHHbIX
orpaHuyeHuii 3a cyeT paboTbl CUCTEMBI PETYIMPOBAHMS B CETU, Hanpumep:

0.8 UUou<.Uy S1.2 I W

0.99TMHon*I £ 1.01 f«OM

Mpy HopMasIbHBLIX YCN0BUSX B ceTu STH, CNPOeKTUpOBaHHbIE 4151 U3MEPEHUS, HAxXOAAT LUMPOKOE NpUMEHeHWe B
coyeTaHun C TOKOBbIMW TpaHcdhopmaTopamm.

B.2.3 ABapuliiHblii pexum paboTbl B ceTn

Bcnepctsve aBapuit B ceTu (onmcaHHbIx B B.4.1.1) nepsuyHoe HanpshxkeHue (7, n yactota CMOryT 3HauMTesIbHO
OT/INYATLCA OT HOMMHAJIbHBIX 3HAYEHWIA.

3TH. ucnonb3yemble A8 U3MEPEHUs, JO/MKHbI BblAEPXUBATb 3TN CUTyaLuun 6e3 MOBPEeXAEeHUs, HO UX Kiacc
TOYHOCTW B 3TOM C/lyyae He onpefenieH HaCcTOALMM CTaHAAPTOM U MOXET ObITb NPeAMETOM COrNalLeHNs Mexay npouns-
BOAMTENEM W 3aKa34MKOM.

OTH. ucnonb3yemble N8 3alWTbl, NpeaHasHayYeHbl 4159 KOPPEKTHONM nepefayn curHana npyv HoOpMasibHbIX YCno-
BUSAX 1 aBapuiiHbIX pexumMax, YTobbl obecrneunTb cpabaTbiBaHne 3alyMTHOrO pesie Npu 1060 KPUTUHECKO cuTyauumn B
cetu.

B.2.4 BbI6Op HOMUHA/IbHBIX 3HAYEHMWII BTOPUYHOTO HaNpPSXXeHUs

Kak npaBwno, anekTpoHHoe 06opyfoBaHMe NUTaeTcs OT GUNONAPHOTO UCTOYHUKA HampskeHus + 12 unum + 15 B,
YTO MO3BOJISIET NOJyYaThb Ha BbIXOLE MaKCUMaslbHble 3HaYeHUs1 BbIXOAHOMO curHana +10 B npakTmyeckm co CTONPOLLEHT-
HOW NIMHEHOCTbI0. HOMUHAsIbHbIE 3HAYeHVs BTOPUYHOTO HanpsbkeHus 3TH Ao/mMkHbI 6biTh BbIGpaHbl Takum 06pas3oMm,
4YTOObl MakcMmasibHble 3HaYeHWUs OcTaBas/IMChb B Npefenax AaHHOro AuanasoHa.
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Hanpuwmep:
C yyeTom koadhdmumeHTa HanpsbkeHus fc, = 1.9 n koadhmumneHTa, oTpaxatoLero HanpshkeHne CMeLLEeHNs, Bbi3-

BAHHOTO OCTATOYHLIMM 3apsfaMmun. k2 = 2 U NPU HOMUHAILHOM 3HaueHun 3.25/n/3 B (CpeaHekBaapaTuyeckom) ans
3azemnsieMbix ATU MakcymanbHoe 3HaueHue BTOPUYHOTO HANPSXKEeHWsi PaBHO:

U*..*-k %k2-3.25J2ijb = 10.08 B (nukoBoe).

B.3 YcTtaHoBMBLIEeCcA cOCTOosHUE
B ycTaHOBMBLUEMCS COCTOSHUM 3HAYEHWEe COCTaBNAOLLENA CMELLEHWNS MOCTOSHHOTO HanpshXKeHUs 0CTaeTcs Hews-
MEHHbIM.

limt—BOU\ oc (0 = Uf

lim, —m U2ac (0 = U2 ac-
n,(0=U,V2eSn(2x ¢l mt+<P)+<Y,* +u, (0:

n2(0=U3 msin (21 «( mt+ <A)+ U2ac + 12,81 (l).

B.4 MNepexofHble npoueccobl

B.4.1 TeopeTuyeckune BblKIagKn

B.4.1.1 lMpouecckl B cetn

MHorve npouecchl B 3/1EKTPUYHECKNX CETAX 3a npefenamv HOpMasibHbIX YCNOBWIA 3kcnayaTaumnm A0/MKHbI ObITb
YUTeHbI NpU NPOEKTUPOBaHUM BbICOKOBOIbTHOrO 060py0BaHNsA. HanpumMep, 0T HEKOTOPbIX U3 HUX HanpsIMyto 3aBUCUT
KOHCTPYKLMS M30M5LMn Ui TpeboBaHms k nepegade curHana. Hwke npegctasneHbl Havbosiee BaxHble SiB/IEHUSA B CeTH,
KOTOpble HEOBXOAUMO YUnTbIBaTb.

a) AnnTenbHoe nepeHanpsXXeHne B ceT X

B 3aBMCHMOCTU OT yAaNEHHOCTU Y4aCTKOB CETU OT MOLLHBIX UCTOYHWKOB 3/1EKTPOCHAGXKEHNS MOXET NPOMCXoanTb
[ANUTENIbHOE MOBbILLEHVE YPOBHS HaMpshKeHWs Mo CPaBHEHWIO C HOMWHA/IbHBIM 3HadYeHueM. [MepeHanpskeHve Bbipa-
XaeTtca KoappuumeHToM, Ha KOTOPbIA AO/MKHO 6biTb NOMHOXEHO HOMWHA/IbHOE HanpsixeHue.

Kak npaswno, 3HaueHne KoaduumeHTa AAUTENBHOTO NepeHanpsXXeHns NpUHUMaOT pasHbiM 1.2,

b) KopoTKoe 3aMblkaHue Ha 3eM/0 B TpexdasHoii ceTu ¢ He3a3eM/IBHHON HelTpanbio

KopoTkoe 3ambikaHve Ha 3eM/1l0 0AHON hasbl B TpexdhasHoi ceTn ¢ HesaseM/IBHHOM HeliTpasibio BedeT K nepe-
HanpsbkeHnsM Ha [BYX HedadoHYTbIX hasax. TeopeTnyeckn koahuumeHT nepeHanpskeHns Ha 3Toi dhase paseH
KBaApaTHOMY KOPHIO 13 3. OfHaKo 3TOT KO3(ULMEHT 3aBUCUT OT paccTosaHns STU A0 TOUKM KOPOTKOro 3aMblKaHWs Ha
3eM/II0 ceTu. 3amblkaHue Ha 3eM/1I0 MOXET NPOAO/IKATLCA [0 HECKOSIbKMX YacoB (MW Aaxe AHel) ANs HeKoTopbIX
Yy4YacTKOB CeTU, TPYAHOAOCTYMHbIX 3UMOVA.

O6bl4HOE 3HaYeHne KoadpuLumeHTa BPeMeHHOro nepeHanpsxenns — 1,9 ana 8 u.

C) ATMOCd)EprIE pa3pAaabl Ha BbICOKOBO/IbTHbBIX JIMHUAX 3neKTponepepayd

MONHUM BbI3bIBAIOT BbICOKYIO CTEMEHb NEepeHanpPsXXeHUs B BbICOKOBOSIbTHOM 060pyA0BaHUM, KOTOPOE /IOKET A0C-
TUraTb YPOBHS MeraBosibT. K CHacTbio, MPOAO/HKUTENBHOCTE TAKOro NepeHanpskeHnst 06bIYHO AIMTCA HECKO/TbKO MUKPO-
CeKyHZ, 1 CONpOoBOXAAETCA UMMNY/IbCOM 3NEKTPO3Heprun B 060pyA0BaHUN C BPEMEHEM HapacTaHust (OpOHTa 1 MKC. YTO
BefleT K CO3/aH1I0 HamnpsHKeHUs 4acToTol B HECKO/IbKO Merarepl, U OnacHo A5t Bceli N30M1Auun BCeACTBME Ha/nuns
napasvTHbIX eMKOCTEeN.

Hawuxyawwmii achcpekT oT 3TOro ABeHNs HabnogaeTcs B y4acTkax ceTu C NepexofoM OT OA4HOr0 3HaYeHUst BHYTPEH-
Hero ConpoTVB/EHUS K APYromy, HanpumMep OT JIMHUU 3/1eKTponepeAaun K CMI0BOMy TpaHcopMaTopy, Koraa BO/THOBOE
COMNPOTMB/IEHNE /IMHUM HAMHOIO MeHbLUe, YeM COMPOTVBAEHUe TpaHcdopmaTopa. B Takmx cnyyasx oTpaxkeHHas BonHa
MOXET ObITb BABOE 60/IblUE HAYa/IbHOTO 3HAYEHWS HaNPSHKEHUS.

Takne nepeHanpsXeHns 4acTo BefyT K KpaTKOBPEMEHHbIM NpepbIBaHUAM HanpskeHus B ceTu ¢ obpa3oBaHunem
MCKPOBOro MPOMEXYTKa, AelCTBYIOLLEro Kak orpaHMyMBatoLLee ycTpoiicTBo. Cuctema 3auTbl pacno3HaeT BO3HUKHOBE-
HVe [yrv Kak KOpOTKOE 3aMblkaHue Ha 3eMJ10 U aKTUBU3UPYeT nNpepbiBaTesb (aBTOMAaTUYECKU BbiktouaTe b) ceTu. Toro
06bI4YHO AOCTATOYHO, YTOObI yCTPAHUTL NOSABEHME yLU. 3aTeM aBTOMATUYECKWIA BbIK/IloYaTE Tb MOBTOPHO BK/IOYAETCS.

d) KoMmmyTaunoHHble npouecchl

[lpyrvue siBNeHUs Bbi3BaHbl KOMMYTaUWOHHbIMW AEACTBUAMU B BbICOKOBO/IbTHBIX CETAX. DTO MOXET NPUBECTU K
napasvTHOMY pPe30HaHCYy C MepexoAHbIMU MepeHanpPsHKeHUsAMU, KOTOpble UMEIT YacToTbl, OT/INYHbIE OT HOMUHa/ILHOW
4acToTbl CETU B fMana3oHe OT HECKOJIbKMX Kuiorepu 40 Merarepua B NOACTaHUMAX C ras3oBoli usonauueii (GIS) n rnas-
HbIM 06pa3om onpefensieMble DaKTUUECKON KOHdMrypaumei cetu.

Kpome Toro, o6pasoBaHue oyrv B BblKOUaTeNsax Takke BeAeT K nepexofHbiM adhdhektaM ¢ nepeHanpsixeHnsaMu.
Kak BKHOUYeHWe, Tak 1 BbIKoYEHNE HEBGO/bLUNX UHAYKTUBHBLIX MOTOKOB MOXET BbI3BaTb NepeHanpshxeHns, obycnosieH-
Hble Pe30HaHCOM MeXAYy HENMUHEWHbIMWU KOMMOHEHTaMWU W €MKOCTAMM.
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[pyrne aBNeHusa B CeTU onucaHbl Hke B B.4.1.2.

B.4.1.2 Tunbl nepexofHbiX MPoOLLEeccoB

MHorve Tunbl NepexofHbIX NPOLECcCoB, BO3HMKAIOLWMX BCMeACTBME MEpeHanpsHkKeHWin 1 KOMMYTaLUOHHbIX Aeii-
CTBWIA. onucaHbl B B.4.1.1.

B kauecTBe cpefCTB 3awWuTbl OT NepeHanpsHKeHUin NMPUMEHSIOTCS MHOXECTBO pas/IMyHbIX YCTPOWCTB, Takmx Kak
MCKPOBble paspsgHUKM U BapucTopbl. C OAHOV CTOPOHbLI, OHU HEOGXOAWMbI ANS 3alMThl CETU U ee KOMMOHEHTOB, C
[Apyroli, MOryT Takke NpPUBECTW K NepexofHbIM npoLeccaMm, K KOTOPbIM 3/1EKTPOHMKA A0/MKHA ObiTb yCTouMBa. OveHb
BaXKHO, 4T06bl STV, NnpefHasHayeHHble 415 TOYHONM nepegaun curHana, 6b11m paspaboTaHbl C Y4eTOM TakMx NpoLeccoB
B ceTn. CnepgoBartesibHO, TpeboBaHus K nameputensHbiM STH A0MKHBI NpeaycMaTpuBaTh BbICOKOUACTOTHbIE XapakTepu-
CTVKW. B YACTHOCTU 0 HECKOJIbKMUX KuorepL.

[pyrve nepexofHble NPOLECCHl BKOYAIOT B CeOS BHE3amMHble U3MEHEeHUs NEPBUYHOTO HanpsXXeHust BCrefCcTBue
KOPOTKOrO 3amblkaHUsi HENoCcpeACTBEHHO Ha u3MepsieMyto dasy WM Ha 3eM/0, WK Ha OfHY U3 cocefHux chas. Kak
onucaHo B B.4.1.1. 3Tn npoueccol, npoucxogsawme B npefesax BpeMeHN B HECKOSIbKO MUNAncekyHa. OTH aomxeH
BOCMPOU3BOAUTL C COOTBETCTBYIOLLEN TOUHOCTBHO.

Mpo6nema nepexoHbIX NPOLLECCOB, NMPOUCXOAALLMX B CETW, Hambonee BaxHa AN 3TH C eMKOCTHbIM Aenute-
leM B KayecTBe JaTuvka BbICOKOTO HanpsXXeHWs, NOCKO/IbKY OH CTaHOBUTCA 06beKTOM obpa3oBaHus adichekTa ocTaTou-
HOro 3apsga.

Bo Bpems pasmblkaHusi TMHUM UK kabens nog HanpshkeHnem a ITH. B TOM uMcne U Ha eMKOCTHOM genutene,
MOXET OCTaTbCA 3apsKEHHbI NoTeHuman. EcAv nuHWA He 3a3emMnieHa Wv He paspskaeTcs NOAKIIYEHHBIM K Hel
HW3KOVMMMNeAaHCHbIM YCTPONCTBOM, 3apsf MOXET COXPaHATbCS B TEUEHWE HEeCKONbKUX AHEN.

CMbICN SIBIEHNA NPOLLE MOHSATH C MOMOLLBI0 pUCyHKa B.1. YpoBeHb 3apsigHOro noTeHuuana 3aBucuT OT dhasbl
HanpsKeHWs B MOMEHT OTK/OYeHUs. Hauxygwmii cnyyain npyu NnUKOBOM 3HaveHun Hanpskenus C/,. o3Havarolem, yYto
nepBUYHBIN KoHAeHcaTop aenutensa C, 3apshkeH (coxpaHsisi 3apsg 4, = 0,1/,). a BTopuuHblil C2 paspshxeH napannienb-
HbIM PE3NCTOPOM R2. NOAKMOUYEHHBIM K YCTPOICTBY.

Korga nvHvA BKOYEHa CHOBA, HW3KOBOJ/IbTHOE BHYTPEHHEE COMPOTMB/IEHNE CETU paspsXaeT ee MrHOBEHHO, YTO
BbIHYXJaeT 3apsg oT C, nepetekartb kK C2. Takum o6pa3om. C2 6yfeT 3apsKaTbCa npu yCrioBun:

Uz2=-q,/(C, +C2=-1/, C,/(C, +C2).
4TO NPUBNN3UTENIBHO PaBHO
-t/,(C,/C 2).

JTO HanpsbkeHe YMeHblIaeTCsl B reOMeTPUYecKoi nporpeccum (Mo 3KCMOHEHTE) ¢ MOCTOSIHHOW BpemMeHu R2C2.
Ha/I0KEHHOM Ha CUHYCOMAA/TbHBIA CUTHaN, YTO B pe3y/ibTaTe NpUBOAUT K CyLLECTBEHHOI OLInGke n3MepeHus (CM. pucy-
HOK B.2).

Hauxypaiuii adpcpekT oT 3TOro anepnofmyeckoro npoLecca — MarHUTHOE HacbILEHWe CepAeYHNKOB, BCTPOEHHbIX
HenocpeACTBEHHO B OTH v B NOAK/IOYEHHbIE K HEMY 3alluTHble pene.

PeleHne aToii Npob6aembl — MCMNONb30BaHNE CMELLAaHHOTO Pe3VCTUBHO-EMKOCTHOTO AennTens, nepegaolero
HeWCKaXXeHHbI CUTHan B TeyeHue NepexofHoro npoiecca.

Up-4

Us=o0

PucyHok B.1— Cxematuyeckas guarpamma, 06bACHSAWLLANA
ahbdhekT ocTaTouHOro 3apsga
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3apsiapl Ha NapasuTHbIX

MpumevyaHns
1 L — HanpspkeHvie Ha nepBuYHbIX BBOAAX.
2 U2 — HanpsixeHue Ha BTOPUYHbIX BbIBOAAX.

PucyHok B.2 — HanpspkeHuns npy Hanmumm adpdpekta octaToyHOro 3apsija

B.4.1.3 YpaBHeHus gnsi o, (/) nun2
TeopeTnyeckn NepexoHo NpoLecc, BO3HMKAIOLLMIA B CETHU, MOXET OblTb ONMUCaH C UCMO/Ib30BaHUEM CeAyLLMX

ypaBHeHuit (cMm. B.2.1):
- nepBuYHOe HanpsbkeHue: u, (() = U, [ +sin (2 of ml + $)+ T, dc + 0, ros (/):

- BTOpuuHoe Hanpskenune: n2 (f)=U, "2 sin(2x e/ ml +42) + U2~ +u2 (-

BHe3anHoe n3MeHeHvne ogHoro unm 6onee napameTpoB, NpeacTaBfieHHbIX B ypaBHEHUAX, COo34aeT yCnoBusa Ans

BO3HUKHOBEHWS MEPEXOAHbIX NPOLEeCcCOoB.
CpaBHeHue u2(t) n u,(0 faeT npeacTaBneHne o kadecTse paboTtbl STU Npu Takux npoleccax.
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Ta6nunya B.1— 3ddekT KOPOTKOro 3aMblkaHNs B MEPBUYHOI LiENn

K 'o '='o +(1"Mbb
l«<, (Ol CM. ypaBHeHve Bblllie 0 0

*OLLHOM 0 0
n2 (o1 CM. ypaBHeHue BbllLie IM 0l No.aun2(/<Q)|

* MNpepenbl; cM. TpeboBaHusa B 13.6.2.

MpumeuyaHne — t0O— BPEMSA KOPOTKOrO 3aMblKaHWA.

Tab6nunya B.2 — 3ddekT 3apagHoro noteHumana

=<« *CECH

HoM 0 0 K How
0 +K1  hew 0
le2 (01 Cwm. ypaBHeHue Bbille | y2a0)| MW O *

* MNpepenbl: cM. TpeboBaHuA B 13.6.2.

MpumeuaHue — B Tabnuue npegcTasnieH HaMXyALmMin ciyyaid, Korga NPOUCXOAUT pasMblKaHWe MMHAN Npy
/0 i ee MOBTOPHOM BK/IOYEHUM NP <, C MPOTUBOMOSOXHOMN A1s1 (7, MOMSAPHOCTHHO.

t0 — BpeMs PasMbIKaHVsi aBTOMATUYECKOTO BbIK/IHOUATESS.

t, — Bpemsi MOBTOPHOTO BK/OUEHNSI aBTOMATUYECKOTO BbIK/HOYATENS.

B.4.1.4 MpocTeiiwasa mMogens (cxema 3ameLleHns) 3TN

B.4.1.4.1 O6wue nonoxeHns

Korga npaktuyeckoe ucnbitaHne 3TV HEBO3MOXHO, €ro NoBeAeHue [0/MKHO ObiTb MPOBEPEHO MOAE/TMPOBAHNEM.
370 TpebyeT cornacoBaHns Mexay NpousBOAUTENIEM W 3aKa34UMKOM OTHOCUTESIbHO CXeMbl 3amelleHnss OTU u npo-
rpaMMHOro obecneveHuns mpoLecca MOAeNNpoBaHUs.

MogenupoBaHue 06bIY4HO MCMOMNb3YETCA U B APYrUX 061acTAX 3/IEKTPOTEXHUKM, Hanpumep npu nporpamMHoOM
obecneuveHnn EMTP (nporpamma pacyeTa 3/1eKTPOMarHUTHbIX NepexoAHbIX NPOLEcCOB) BMECTO peaslbHbIX WUCMbITaHui
[NA NPOBEPKV KOPPEKTHOCTW NOBEAEHUA aBTOMATUYECKOTO BbIKNtouaTess B CETU.

B.4.1.4.2 Mogenb (cxema 3amelleHns) 3TH

NaeHTuuHas mofesnlb [o/KHA NMPUMEHATLCA NMPU KOPOTKOM 3aMblKaHUM NEPBUYHBLIX BBOAOB W MPY NOBTOPHOM
BK/TIOYEHWUN JINHWW C OCTATOUHbIMK 3apsigamu. CornatleHne mMexay npou3soauTenemM 1 3akasunmkoMm MoXeT 6a3npoBaThb-
CA Ha CpaBHEHWUN Pe3yNbTaToB, MOJIYYEHHbIX MPU PeaslbHOM WUCTbITaHUM BO BPEMSI KOPOTKOrO 3aMblKaHUA 1 C NMOMOLLbIO
ero NporpamMMHoOro MogenmposaHus. Mogenb [O/MKHA MPUHUMATL B pacyeT HeluHelHoCcTb ITH.

KOMMOHEHTbI

C,. Cr — KOMMOHEHTbI EMKOCTHOIO AEUTENS HanpshKeHust.

A — ypeanbHbii yCWTeNb € €AYHUYHBIM YCWIEHMEM HaNpPSDKEHVS;

TR — VHAYKTVBHBIA MarHWTHbIA TpaHcchopmaTop;

Rj — BXOAHOV UMMefaHc yewmTens,

RS — MO/HbIA 3KBVBANIEHTHBIA UMMNEAAHC HArpy3K1 BbIXOAHON L
yowwmTens;

R1 — Harpyska TpaHccopmaropa

PucyHok B.3— TlMpumMep ynpoLLeHHo cxembl-3ameleHns 3TH
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3TH npu nepexo4HOM NpoLecce MOXET ObITb NpeAcTaB/eH B COOTBETCTBUN CO CXEMOWA, NPUBEAEHHON Ha pUCyHKe
B.3. Mogesnb foKHa yunTbIBaTb NapameTpbl CETU Y HENMHEHOCTb MHAYKTUBHOIO MarHUTHOro TpaHcdopmartopa TR.

MogenmpoBaHue MOXeT ObITb BbINOSIHEHO C Pa3/IMYHbLIM NPOrpamMMHbIM o6ecneyeHemM, Hanpumep EMTP. Saber,
Spice n T.4.

R1 — napannenbHas wnv nocnefosatefnibHaa Harpyska TpaHcgopmartopa, KoTopas [o/hKHa COOTBETCTBOBaTb
TpeboBaHUAM HACTOALLEro CTaHaapTa.

MogenmpoBaHue BCeil WCMblTaTeNbHON YCTaHOBKM NMPOBOAUTCS cornacHo BA3.

B.4.1.5 BnusiHwe aghhpekToB nepexofHbiX NPOLEeccoB Ha paboTy 3aliUTHbIX pene

Ha BbICOKOBO/IbTHbIX MoAcTaHuusAX OTH NogkIoyeHbl K 3alMTHBIM pefie, BXOAHOW Kackaf KOTOPbIX COAEPXWUT
MHAYKTUBHbIE MarHUTHble TpaHcopMaTopbl HanpsXXeHus, obecneymBatoLLme rasibBaHUYeCKyo pa3ssasky. VX pasmepsb!
Masibl, a nepenyHas obmoTKa cAenaHa 13 o4eHb TOHKOro MpoBoAA.

CnepoBate/ibHO, 3TM TpaHcOPMaTopbl OYeHb YYBCTBUTENbHbI K NPUCYTCTBUIO Ha BXOAe N060I cocTaBnsioLei
NMOCTOSIHHOIO TOKa, KOTOpas MOXET BbI3BaTb HACBILLEHNE NX MArHUTHbIX CepAeyHKOB. Bo3HMKaroLWwasn B pesynbTare 3Toro
neperpyska no ToKy NpvBOAUT K TEMI0BOMY Neperpesy NepBUYHOR 06MOTKM.

MoTpebutento n 3akasuvky cnefyet 06paTuTb BHUMaHVWE Ha NPOBEPKY pPaboTbl 3alMTHLIX pene npu Hannyum B
OTH 3apagHbIX NOTEHUWMAIOB, YTO 0COBEHHO BaXKHO A5 Nepefaqn HanpshkeHUs NOCTOSIHHOrO ToKa WU OYeHb HWU3KOM
4acToTbl.

B.4.2 OnpegfeneHvie NorpewwHoCcTN Npu NnepexoaHoM npolecce

MrHoBeHHasi MOrpeLHOCTb HanpshkeHus (KoaduchuumeHTa maclwtabHoro npeobpasoBaHus) onpegensetca dop-
MY/10¥A:

_ KtWrp -~U)~MO o0

rae KullowTP — HOMMHabHbIN KO3DMULMEHT TpaHcopMaLimm.

BA3 VcnbiTaHus Ha yCTOWYMBOCTb K NEPEX0AHbIM npoLeccam

B.4.3.1 VicnbiTaHnst 06bl4HbIX TPAHC(HOPMATOPOB HaNpPsHKeHUs Ha YCTOWUMBOCTb K NepexofHbIM npoLeccam

B M3K 60186 TONbKO EMKOCTHble TH A0/MKHBI COOTBETCTBOBATbL TPEGOBAHUSIM MO YCTONUYMBOCTU K NEPEXOAHbLIM
npoteccam, rae NpUHUMaeTcs BO BHUMaHWe TOIbKO KOPOTKOE 3aMblkaHue B MepBUYHON Lienu.

McnbiTaHne MOXeT NpOBOAUTLCA METOAOM 3anucy ABYX BbIXOAHbLIX CUTHasIOB: NEPBbIi — C €MKOCTHOTO TPaHC-
dhopmaTtopa. BTOPOI — C 3Ta/IOHHOrO YCTPOCTBa, M3MEPSAIOLLEr0 NepBMYHOE HanpshkeHne 1 AaloLero TouHoe onpeje-
NIeHNe MOMeHTa BpEMEHMW, B KOTOpLIA NPoM30iieT KopoTkoe 3amblkaHue. lMpaBunbHOCTL paboTbl TpaHcopmartopa
KOHTPONUpyeTCs NPAMbIM U3MEPEHWEM OCTATOUYHOIO NEPBUYHOTO HampsHXeHUs.

B.4.3.2 VicnbiTaHnst 3NeKTPOHHbIX TPAHCOPMATOPOB HamNpPsHKEHUS Ha YCTOWYMBOCTb K NMepexofHbiM mpoueccam

B.4.3.2.1 O6Lwme NonoxeHms

B B.4.2 nokasaHo onpejeneHne MrHOBEHHOW norpeliHocT 3TH ansi nepexodHoro npouecca hopMynoi

3Ta hopMyna MOXET 6biTh BbIpaKEHa ClefyloLM 06pasom:

o

Vicnonb3ys onpeaeneHne NorpeLtHocT! 41 yCTaHOBMBLLErOCS PEeXUMA:

MOXEM Bblpa3uTb I/, doyHKumeli oT U2

., KUnomTP *f;

1" 1- 1i™/100°

3amelas L/, aTuM BblpaxeHnem B npegpiaylieit opmyne, nonydaem

anIHI/IMaH BO BHMMaHue, 4T10
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MOXEM YNPOCTUTb UCTbITATE/IbHYIO NpoLeaypy hopmysioi:

MpumeyaHusa

1 Harpyska MOXeT MMeTb CYLLeCTBEHHOE B/NSHME Ha YCTOWYMBOCTb M CTAOWIBHOCTL paboTbl STH npu nepexoa-
HbIX NpoLeccax. HacToswumii cTaHAapT onpefensaeT ABa Tuna Harpy3ok: nocsefosartesibHyto 1 nocnefosaTesibHo-napa-
NEebHYI0. UCNOMb3YeMbIX BO BPEMS UCMbITAHUS.

2 licnbITaHus Ha YyCTONUYMBOCTb K NEpexofHbIM NpoLeccaM CUMTalOTCS 3aKOHYEHHbIMW, ec/in OXBaTblBaloT BCe
peasibHble CUTyauun B CeTU, Takme kak BO3HMKHOBEHME KOPOTKOrO 3aMblKaHWsA B NEPBUYHON Lienn 1 NOBTOPHOE BKMoYe-
HVEe CeTU C Ha/Inumem 3apskeHHbIX NoTeHLnanos.

3 MepexofHble NpoLecchl MOTYT CYLLIECTBEHHO B/IMATL HA HOMUHa/IbHOE BpeMs 3adepxku {cM. B.5). UTo6bl nsbe-
XaTb HeXenatesibHbIX BO3JENCTBUIA Ha 3alUMTHbIE pesie, He06X0AVMO PaccMOTpeThb fiBa Crlyyas:

a) 3aBUCMMOCTb MeX/Y HOMUHa/IbHBIM BpeMeHeM 3afepxkn OTH n OTT oTcyTcTByeT.

McnbiTaHne MOXET 6biTb BbINOIHEHO 6€3 BHELUHe KOPPeKLn HOMUHAIbHOTO BPEMEHUN 3a[EePXKU ti oM,

b) 3TH n 3TT. Mcnonb3yemble COBMECTHO, UMEIOT 0obLee HOMUHaIbHOE BPEMS 3a[epPXKK.

McnbiTaHne MOXET 6biTb BbINOSIHEHO C NPUMEHEHWEM BCTPOEHHOTO MeXfy 3Ta/lOHHbIM TpaHcopmMaTopoM U
AndhdhepeHumanbHbIM yCUnuTeneM yCTpoiicTBa 3a4epXk BPEMEHW, KOTOPOe AO/MKHO ObITb YCTAHOB/IEHO Ha 3Ha4YeHue,
onpegensiemoe hopMyson

rae Aquu — 3HayeHus, yKazaHHble Ha Tabsimuke ¢ NacrnopTHLIMU AaHHLIMU.
B.4.3.2.2 KopoTkoe 3aMblkaHWe B NEPBUYHON Lienn
Mpyn nCNbITaHUM Ha YCTONYMBOCTb K KOPOTKOMY 3aMblKaHWO B nepBuyHoii Lenu u,(f) = 0 gnst > 0.
Takum obpasom, chopmyna B B.4.3.2.1 6yaeT nmeTb BuA;

g*ow = = HOO (%).
n2\

4YTO SAABNSIETCA MaTeMaTUYeCKUM BbipaXeHMEM TpPeboBaHWii, ykasaHHbIX B HacTOsILLEM cTaHZapTe.
MpumeyaHne — n272 £BAAETCA NMUKOBbIM 3HAYEHNEM BTOPUYHOIO BbIXOAHOr0O HanpsxeHus 3TH ana f<0

(Npexpe Yem NPoUCXOAUT KOPOTKOE 3aMblkaHue). STa ynpoLleHHas (hopMysia No3BOSISIET He CCbINaThCs Ha KaimbpoBaH-
HOe 3HaueHue NEepPBMYHOTO HAMPSHXKEHWUSI MPU  KOPOTKOM 3aMblkaHWW NepBUYHOI Lenn. Heo6XoAMMOo 3HaTb TOSIbKO
TOYHbI/i MOMEHT BPEMEHM, B KOTOPbI/ OHO MPOW3OLLIO.

B.4.3.2.3 [MOBTOPHOE BK/IOYEHWNE NIMHUM NPU HAIMUYMW B HEIN OCTATOYHOrO 3apsija
Ans cnyyas, korga | <0

<,
y2(0 = U2 «,c(0+ U2rch (0.

[Ona cnyyas, korga /2 0

(0= «fesin(2x o mt+$>)+d,res(/):

u2(t) =U2,32 sin (2n-f mt+ q2) + u2dce(f) + u2foi (f).

Ana cnyyan, korga 12 0

Uzam(2x +/m/ +y2) - (tVKUMOWPSIN(2.L 1 1+ ) o o

MMip)
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YpaBHeHue ans skUMeC COAEPKMT TOMLKO CUHYCOMAA/IbHbIE KOMMOHEHTbI U ABASETCS MOorpelHocTbio TU B ycTa-
HOBMBLUEMCS pexume. ECNM OH NpaBUIbHO OTPEry/IMpoBaH, TO €0 MOXHO MpeHe6peub.

B 3TOM CnyyaB yumnTbiBaETCA TO/ILKO NOTPELLUHOCTL 6% U((|v. ABNSIOLLAsACS OCHOBHO COCTaBAsAOLLENR npu nepexos-
HOM pexume.

B Hanxyglwem cnyyas u,dc(0) = kJu242. Takum o6pa3om, NocTosiHHas BpemeHn 3TH Ana 3HauYeHns n2adr> umeeT
CyLLeCTBeHHOe B/MsiHWE NpY BblGOpE WCMbITaTeNbHON NpoLesypbl.

PasnunuatoT ABa MeTofa WCMbITaHWA: 415 MasIbiX U 60bLUMX 3HAYEHWI NOCTOSIHHON BpemeHn OTH.

B.4.3.2.3.1 Manble 3Ha4YeHNs NOCTOSIHHOM BpeMeHW

Ec/m 3HadyeHve i/2do(fl ymMeHbLIAETCS ¢ NOCTOSIHHON BpemeHu MeHee 100 MC. BO3MOXHO NpUMEHEHWe UCnbiTa-
Te/NbHOl YCTaHOBKY, Kak Noka3aHo Ha puUcyHke B.4.

CB1 CB2

O/H — BbICOKOBO/IbTHbIN 3TaNIOHHBIA AeNnTeNb C OAUHAKOBbIMM KO3hdULMEHTaMN HanpshkeHust, kak ny 3TH.

And. yeunutens — oTkasIM6poBaHHbIv andchepeHumasbHbIi yeunuTenb (C No0col, onpeaensiemMoii Huskovac-
TOTHbIM (PUNLTPOM), XapaKTePUCTUKM KOTOPOro OTPErynpoBaHbl B COOTBETCTBUM C COrNalleHnem Mexay notpebutenem
N 3aKa3uYMKOM.

e, (0 — WCTOYHWUK HOMUHA/ILHOTO HanpsXXeHUsi U 4acToThl;

€2 (9 — MUCTOYHUK HanpsHKEHWs MOCTOAHHOrO TOKa C HOMWUHabHbIM MUKOBLIM 3HAYEHWEM, YMHOXEHHbIM Ha
KO3(W(PULNEHT 3a3eMeHNS K.

B<=UMU c (2n-f-f):

=k-"42.

C/w 2 1000 n® — eMKoCTb NnHUK Ana obecneverns B 10 pa3 6o1ee Me[/IeHHOro cnaga NepBMYHOrNO Hanpshxe-
HUSA. YeM BTOPUYHOrO HanpsbkeHuss OTH, u3-3a HaMuMa 3apsagHOro noTeHumana.
CB1 n CB2 — BblKO4aTENMN, HAXOAALWMECS B PA3OMKHYTOM MOJIOXEHUN.

PucyHoK B.4 — WcnbiTatesibHas ycTaHOBKa A1 MaslbIX 3HAUYEHWIA NMOCTOSIHHON BpemeHu

MocnepnoBaTebHOCTb AEACTBUNA.

a) CB1 pa3omkHyT CB2 3akopoyeH 3apsKa BbICOKOBO/IbTHBIX KOHEHCATOPOoB A0 3Ha4YeHus ku U Uou <f2:

(Cw0 emkocTb 3TH M T. 4.)

b) CB1 pa3omkHyT CB2 pa3omkHyT VICTOUYHMK BbICOKOrO HarnpsXXeHUs NMOCTOSAHHOrO TOKa €2 OTK/H0YEH OT
uenu e,;

¢) CB1 3akopoueH CB2 pa3omMkHyT [MoBTOpPHOE BK/IHOYEHVE UCTOUHMKA HamnpsXeHUs nepemMeHHoro Toka e,

C HOMUH&a/IbHLIM 3HauveHnem 1/MM. KoTopoe Hak/afblBaeTcs Ha 3a-
PAAHBIA NOTEHUMaN HanpshkeHWsi NOCTOSIHHOTO ToKa.
B.4.3.2.3.2 Bonblumne 3Ha4yeHWs NOCTOSHHOW BpeMeHn
Ecnmn 3HauveHve o2dc(t) ymeHbLIAETCs C NOCTOSAHHOW BpeMeHu 6o0nee 100 MC. BO3MOXHO MPUMEHEHWE WCTbITa-
TesNbHOI yCTaHOBKW, NpefCcTaB/ieHHol Ha pucyHke B.5.
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3/lH - BbICOKOBO/NbTHbI 3TaNlOHHbLIV AeNnTeNnb C OAUHAKOBbIMU KOI(PULUEHTAMU, HANPSXEHUsA, kak ny 3TN
And. ycnnutens — oTkannbpoBaHHbIi AnddepeHymnanbHblii ycunutens (c nonocoii, onpeaensaeMoil HU3KOYACTOTHbIM (DUNb-
TpOM). XapakTepuctTuku KOToOporo otTperynMposaHbl B COOTBETCTBUM C cOraweHnem mexay I'IOTpeﬁMTeJ'IeM N 3aKa34yukom.

PucyHok B.5 — WcnbiTaresibHas ycTaHoBKa A1 GO/bLUMX 3HAYEHWIT NOCTOSAHHO BpeMeHN

dopma BonHbI ©(/) nsobpaxeHa Ha pucyHke B.6.

PucyHok B.6 — TunuuHas chepma BOsHbI € () BO Bpems UCMbITaHns

B.5 PasHoe

B.5.1 Bpems 3a4epxku

B.5.1.1 OnpegeneHve

OTH moryT BkIouaTb nepegady UMdpoBoi nHgopMaumm n 06paboTky AaHHbIX. Heobxoanmoe ans atoro spems f,
MOXeT 6bITb YUTEHO B ypaBHEHUM 471 BTOPUYHONO HanpsbkeHus (cm. 2.1.29) ¢ 3ameHoii (t) Ha (/ — /g):

n2(0=U2J2 30 (2n m/</-*)) +w)+U2 - 1) +u2T (t- 1),

roe  — BpeMs 3a4epxKu.
B.5.1.2 BnusiHne ta Ha TOYHOCTb B CTAGW/IbHO-YCTONYMBOM peXxvmMe
B cTabuiibHOM COCTOSIHUM Bpems 3anasfblBaHns JO/HKHO ObiTb BbIP&XKEHO Kak:
*2,=2* ft,
MonHbIii yron ¢ha3oBoro casura v onpeenieHHblin B 2.1.32 kak
M= 22— D,
B [JAHHOM C/ly4aB MOXET 6bITb NPeACcTaB/ieH TPeMsi KOMMOHEHTaMM:

= «bWUCM + <b3 + *<pPu = "OUCM + 2* ft> » Abu-

rae — HOMUWHaJ/IbHOEe 3HaYeHne MOCTOSHHOro CMelLeHus yTaa hasosoro casura 3TH;

48



FOCT P M3K 60044-7— 2010

49j — yron ¢pha3oBOro cABWra, Bbi3BaHHbI BPEMEHEM 3a[EPXKKN:

A\>1 — MOTPELUHOCTb YT/1a (Da30BOro CABUIa HaMPSHKEHUS.

CaBvr a3 MOXET ObITb BbI3BaH BIUSHWEM TeMNEPATypbl ¥ USMEHEHWEM YaCTOTbIl. HacToswWumi cTaHAapT Tpe6yeT,
4TOGbI KNACC TOYHOCTW UMEN NPEeAEbl NS 3HAUYEHUSI 9). KOTOPbIE MOTYT GbiTb BbIPKEHBI Kak

“ PcS £ «W -
PaccmartpuBatoTcs [jBa BapuaHTa.
B.5.1.2.1 BapuaHT 1
Mavible 3HaueHusi 151 KOTOPbIX COB0AaETCs YCNoBUe:

-*Ma«ch5 «bm».+*2 N
B aTOoM cnyyaB 13 He BAMSAET Ha TOYHOCTb U UM MOXHO NpeHebpeYb.
B.5.1.2.2 BapuaHT 2
Bonblume 3HayYeHus t3 NpUBOAAT K TOMY, YTO

1 B 9TOM C/ly4ae UM Heslb3si NpeHebpeub.

OpHako, ecriv 3TH npepgHasHaveH A1 UCMOJIb30BaHWA BMecTe ¢ 3TT, Npy U3MepeHun aHeprumn 6osbLIoe 3Have-
Hne (obLee ansi 060Mx TpaHChHOPMaTOPOB) He ByAeT UMEeTb B/IUAHWSA Ha TOYHOCTb, EC/IM OHO Y/J0BNETBOPSAET crely-
IOLLEMY BbIPaXKEHIO:

~ “vake S S

CnepoBaresnbHO, 3Ha4YeHus ABNALMECH HOMUHATbHBIM CMeLLeHneM hasbl 1 13 A0/KHbI BbITb YKa3aHbl B
Tabnunyke ¢ NacnopTHbIMW AaHHbIMK ITH.
TpeboBaHua K yrny hasoBoro cAsura NpouIIKCTPMPOBaHbI PUCYHKOM B.7.

PucyHok B.7 — Tpeb6oBaHus K yriy ¢ha3oBoro casura

B.5.2 Tpe6oBaHus kK SMC

B.5.2.1 O6uyue TpeboBaHus

3TH A0/MmKHBI 6bITb CNPOEKTUPOBAHLI C BO3MOXHOCTLIO BbIAEPXMBATL C/IOXHbIE CUTyaLWK, BO3HUKAIOLME Ha Bbl-
COKOBO/IbTHbIX NOACTaHUMAX, rAe MOryT NpUCYTCTBOBaTb MHOXECTBEHHbIE UCTOUHMKM NOMeX. BOMbLUMHCTBO U3 HUX NOA-
POGHO OMMCaHbl B CYLLECTBYIOLLMX CTaHAapTax, KOTOPble MOXHO UCMO/b30BaTh /19 KOHTPONA cooTBeTCTBUA OTH 3Tnum
TpeboBaHusaM. lMocnegytolime NyHKTbl Pa3bsACHAIOT NPUMEHeHWe cTaHaapToB. [na 6onee AeTanbHOW MHGoOpMaumm
HeobxoaMmMo 06paTuTbCs K cepun ctaHgapToB M3K 61000-4.

B.5.2.2 UcnbiTaHne Ha ycToinuneocTb kK AMC

B.5.2.2.1 O6ume nonoxeHns

OTH ABNSAOTCA aHaNOroBON CUCTEMOW, M UX KNAcc TOYHOCTU NPOBEPSIETCA U3MEPUTENbHBIM MOCTOM, MO3TOMY A5
HVX OYEHb CIOXHO OMNpeAeninTb BAUSHNE 3/1IEKTPOMAarHUTHbLIX MOMEX Ha TOYHOCTb M3MepeHus. Kak npasunio, yCTaHOBKN
AN ucnbiTaHnii Ha AMC TpPebyoT NPUMEHEHNS MeXaYy 06bEKTOM UCMbITAHUA U NOAKMOYEHHBIMU K HEMY LIeNsiMy BbICO-
KOOMHOIA pa3BsA3kM, KOTOpPas MOXET B 3HAYUTE/bHOW CTENEeHU BAMATb Ha MOTPELUHOCTV u3mepeHust. Mo 3Toi npuunHe
HEBO3MOXHO BbINOMHUTL ncnbiTaHuss OTH Ha 3MC ¢ 0gHOBPEMEHHbIM MOATBEPXAEHMEM €ro kiacca TOYHOCTH.

B.5.2.2.2 Mapa3nTHble adhchekTbl

Bcneacteue Hauuma napasvTHbIX €MKOCTeR cnefyeT cob6/oaaTb OCTOPOXHOCTb, UTOObI M3bexaTb Henocpea-
CTBEHHOTO B/IMSHUA NOMEX Ha BbIXOJHbIE KOHTaKTbI.

B.5.2.3 Hu3koyacToTHble nomexu

OcHoBHas 06nacTb nNpuMeHeHns 3TH — BbICOKOBO/IbTHbIE NOACTAHLMW, TAe AAaTUMK NEPBUYHOTO HANPSHKEHWUA U
BTOPWYHbI/ KOHBEPTEP MOTYT BbITh pasgesneHbl 60NbLUMMKY PACCTOAHMSAMU, NO3TOMY NOTeHUMabl 3eMInm 060Mx KOMMNo-

49



FOCT P M3K 60044-7—2010

HEHTOB MOrYT 6bITb pa3nMuHbIMU. ECnn cBA3b MeXAy [aTYMKOM HanpshKeHUs U KOHBEPTEPOM OCYLLECTB/IEHA 3/1EKTPU-
YeckuM kabenem, To OH MOXET HaXOAUTLCA NoJ, BO3AEWCTBUEM MOMEX NPOMbILLIEHHOW HYaCTOTbl. 3TN NOMEXU BbI3bIBAOT
CYLLIeCTBEHHbIE MapasnTHble CUTHaUTbI, KOTOPbIE MOTYT CMELUMBATLCA C M3MEPSIEMbIM HANPSHKEHWEM, B/INAS HA TOYHOCTb.
OTO AB/IEHNEe 3aBUCUT OT MecTa yCTaHOBKM.

B.5".4 PekomeHgauun no Mecty yCTaHOBKM

BnusHne nomex MOXeT 6bITb MUHUMW3MPOBAHO NPV COOTBETCTBYIOLLLEM MecTe YCTaHOBKM STH Ha 3HeproobbekTe,
rae 4pesBblyaliHO BadKHbI:

- KOHTYp 3a3eM/IeHnst NoACTaHLUmMK;

- NOAKNIOYEHNE 3a3eM/IEHNS;

- pacnonioXeHue 3NeKTpuyeckux kabenein.

B obLem cnyyae yctaHoska OTH Ao/mKHa ObiTb BbINOIHEHA B COOTBETCTBUM C PEKOMEHJaUMAMY cepun cTaHaap-
TOB M3K 61000. oTHOCALWMXCS K SMC.

B.5.3 PekomeHpaunn no HagexHocTu

M3-3a pasnuuumii B TEXHONOMMAX, UCMNOMb3YEMbIX NPU U3roToBMeHNM 3TH. OCHOBHbIE MOKa3aTenn HafeXHoCTU
Tawkke 6yayT oTmyaTbea. Mo3aToMy UCMbITAHUA Ha OTKas Wan Apyrue TenioBble UCNbITaHUs NoA/exaT Cor/lacoBaHuio
Mexzy npousBoauTeneM M 3akasymkoMm.

Ecnn 3TH BkNovaeT B cebs cucteMy camMoAMarHOCTUKK, TO BbISIB/IEHHbIE NOBpeXAeHWsa OyayT noaTeepxaarbes
BbIXOAHbIM CUrHa/IOM, KOTOPbI MOXHO MCMNOMb30BaTb 4718 TOr0, Y4TOObl M36eXaTb /TOXKHOr0 OTK/IHYEHWUS 3alMTHOTO
pene.
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(cnpaBo4Hoe)
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CBefleHVS O COOTBETCTBUM CChIIOYHbIX MEXAYHAPO4HbIX CTaHAAPTOB
CCbI/IOYHbIM HauMOHaNbHbLIM cTaHAapTaMm Poccuiickoii ®egepauyumn
(v AelicTBYHOLWNM B 3TOM Ka4yeCTBE MeXIoCyAapCTBEHHbIM cTaH4apTam)

Ta6nuualdAn

O603HaueHne
CCbI/IOYHOTO
MEX/1yHapOLHO
CTaHpapTa

M3K 60038/1983
M3K 60044-2/1997
M3K 60050(161)/1990
M3K 60050(321)/1986
M3K 60050(601)/1985
M3K 60050(604)/1987
M3K 60060 (Bce yacTtu)
M3K 60060-1/1989
M3K 60071-1/1993
M3K 6018671987
M3K 60255-51977
M3K 60255-6/1988
M3K 60255-11/1979
M3K 60255-22-1:1988
M3K 60270:1981
M3K 60617-1:1985

CreneHb O603HauYeHvie 1 Haiivie
COOTBET- KOBaHWE COOTBETCTOY

cTBUA

KALEK HALIMOHAMLHOMO
cTaHgapTa

O60o3HaveHvie
CCbI/IOYHOIO

MeX1yHapoaHoro
cTaHgapTa

M3K 60694:1996

M3K 60721 (Bce yacTtu)
M3K 60815:1986

M3K 61000 (Bce yactu)
M3K 61000-4-1:1992
M3K 61000-4-2:1995
M3K 61000-4-3:1995
M3K 61000-4-4:1995
M3K 61000-4-5:1995
M3K 61000-4-8:1993
M3K 61000-4-9:1993
M3K 61000-4-10:1993
M3K 61000-4-11:1994
M3K61000-4-12:1995
CISPR 11 (EN 55011)
EN 50081-2:1993

CreneHb O6GO3HauYeHVe 1 Hamme-
HOBaHWE COOTBETCTBY-
IOLLErO HALWMOHA/TLHOrO

COOTBET-
cTBUA

cTaHgapra
o

o

* COOTBETCTBYIOLMI HALMOHA/IbHBIN CTaHAAPT OTCYTCTBYET. [0 ero yTBepKAeHNUsi PEeKOMEH/yeTcs UCMo/b30-
BaTb NepeBof Ha PYCCKuii S3biK AaHHOTO MEXAyHapo4HOro cTaHdapTa. MNepeBog A4aHHOTO MeXAyHapoAHOTo CTaHaap-
Ta HaxoguTcs B defepasibHOM MHAOPMALMOHHOM (HOHAE TEXHUYECKUX PErlaMeHToB M CTaHAapToB.
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[1] M3K 61000-4-13

[2] M3K 61000-4-29

[3] EN 50081-2:1993
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Bubnuorpadgus

DnekTpomarHuTHas coBMecTuMocTb (OMC) — YacTb 4-13: MeToaukn UCMbITaHW 1 n3mepe-
HWiA. VicnbITaHWs Ha YCTONYMBOCTb K BO3AENACTBUIO FAPMOHUK M MHTEPrapMOHWK, BK/IOYas CcUrHa-
Nbl. Nepegasaemble Yepes ceTb nepemeHHoro Toka (IEC 61000-4-13 Electromagnetic compa-
tibility (EMC) — Part 4-13: Testing and measurement techniques Harmonics and interharmonics
including mains signalling at a.c. power port, low frequency immunity tests)
OneKkTpoMarHUTHas COBMECTUMOCTb. YacTb 4-29. MeTofbl UCMbITaHU U n3MepeHuii. Vcnbita-
HVe Ha YCTOMYMBOCTb K MPOBa/slaM U KPaTKOBPEMEHHbIM MPepbIBaHUAM HanpsxeHus B CeTH, a
TaKkke K W3MEHEHVAM HanpshkKeHus MOCTOSIHHOro Toka anektponuTtaHua (IEC 61000-4-29
Electromagnetic compatibility (EMC). Part 4-29. Testing and measurement techniques. Voltage
dips, short interruptions and voltage variations on d.c. input power port immunity tests) (Ha
paccMoTpeHun)

COBMECTUMOCTb 3/1eKTPOMarHuTHasa. ObLme TpeboBaHNa K MoMexo3allmeHHOCTU. HacTb 2.
MupycTtpnanbHble nomexn (EN 50081-2:1993 Electromagnetic compatibility. Generic emis-
sion standard. Part 2. Industrial environment)
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