Elec.ru 3AnekTpoTexHuyeckas Gubnuoteka Elec.ru

PEAEPA/IBHOE ATEHTCTBO
MO TEXHUYECKOMY PEIYIMPOBAHWIO 1 METPOJIOT A

HALVMOHANBbHbIN FTOCT P M3K
CTAHOAPT
T POCCUNCKOW 600447
it PENEPALNN 2010

TPAHCP®OPMATOPbLI USMEPUTEJIbHBIE

YacTtb 7

SJNIEKTPOHHBLIE TPAHC®OPMATOPHI
HATPAXXEHUA

|EC 60044-7:1999
Instrument transformers —
Part 7: Electronic voltage transformers
(IDT)

M3paHne ochmymansHoe

MockBa

( ﬁTE CTtaHgapTUHOPM

2012

OnekTpoTexHuyeckas bubnuorteka Elec.ru


https://www.elec.ru

OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P M3K 60044*7—-2010

Mpegucnosue

Lenn wn npuvHUMnbl cTaHgapTu3aumm a Poccuiickoit ®epepaunn ycTaHoOBAeHbl defepasibHbIM 3aKOHOM  OT
27 pekabps 2002 r. No 184-d3 «O TeXHWYECKOM perynvpoBaHUn», a npaBuia NPUMEHEHUS HauWOHasbHbIX CTaH*
papTtoB Poccuiickoin depepaumm — TFOCT P 1.0 —2004 «CraHgapTu3aumsi B Poccuiickoii depgepaumn. OCHOB-
Hble MONIOXEHNA»

CBefeHusi o cTaHaapTe

1 NoAroToBN EH ®egepanbHbIM FOCYAapCTBEHHbIM YHUTApHbIM npeanpusatuem «Bcepoccuiickuii  Hayu-
HO-UCCefoBaTe/IbCKNI MHCTUTYT METPOJSIOTUYECKON CyXO6bi» (PryYMN «BHUVMC») Ha OCHOBE COOGCTBEHHOrO ayTeH*

TUYHOrO MepeBOfA Ha PYCCKUI A3bIK YyKa3aHHOTO B MyHKTe 4 MeXAyHapoAaHOro craHgapTta, paspaboTaHHOro
M3K/TK 38 «TpaHcthopmaTopbl UameputenbHble*

2 8HECEH YnpaBneHnem wmeTposiorum ®egepasibHOro areHTCTBa Mo TeXHUYEeCKOMY perysimpoBaHulo U MeT-
ponornn. TexHM4eckuM KOMUTETOM Mo cTaHAapTusaunm TK 445 «MeTponormsa aHeproadddeKTUBHOM 3KOHOMUKN»

3 YTBepxaeH 1 BBeAeH B pfeiicTBue [pukasom deaepanbHOro areHTcTBa MO TEXHUYECKOMY perysvpoBa-
HUIO 1 MeTpoiorum ot 23 Aekabps 2010 r. Ne 991 *c1

4 Hactosiwmii cTaHOapT WAEHTUYEH MeXAyHapogHoMy cTaHgapTty M3K  60044-7:1999 «TpaHcdopmatopbl
n3meputenbHble. YacTb 7. OJfIeKTPOHHble TpaHcdopMmaTopbl  HanpsbkeHus»  (IEC  60044*7:1999  «Instrument
transformers — Part 7: Electronic voltage transformers»)

5 BBEJEH BINEPBbIE

WHgopmaumss 06 M3MEHEHUSIX K HacTOSILEMY CTaHAapTy Nyb/IMKyeTCs B €XerogHo u3faBaeMoOM WH-
hopMaLMOHHOM YyKasatene *HauuoHaslbHble CTaHAapThi», a TEeKCT W3MEHEHUi U MonpaBOK—B eXeMecsiyHO
n3gaBaeMbiX MHOPMALMOHHbLIX yKaszaTensax «HaumoHanbHble CTaHgapTbi». B cnyyae nepecmoTpa (3amMeHbl)
WX OTMEHbl HacTosilero cTaHAapTa COOTBEeTCTBYHOLWEe yBefoMseHne OyaeT Onyb6/MKOBaHO € exeme-
CSAYHO WN3aaBaeMOM WHQOPMALMOHHOM YyKazaTene «HauuMoHanbHble cTaHaapThi». CoOOTBETCTBYHOWAS WH-
hopmauusi. yBeAOM/IEHNE N TEKCTbl pasMeLlalnTCcs Takke B MHOPMALNOHHOM cucTeMe O 6Lero nosb3oBa-

HMA —Ha odmuymanbHOM caT e dPefepasibHOrO areHTCTBa MO TEXHUYECKOMY PeryiMpoBaHuMio U MeTposorum
B ceTu NHTepHeT
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HAUWOHANbLHBIN CTAHOAPT POCCUMNCKOW PEALEPALUNN

TPAHCHPOPMATOPbLI NIBMEPUTE/IbHbIE
YacTtb 7

SJIEKTPOHHbLIE TPAHC®OPMATOPbLI HAMPAXEHNA

Instrument transformers. Part 7. Electronic voltage transformers

Jata BBegeHna —2012 — 07—01

1 O6Lwue NonoXKeHnsa

1.1 O6nacTb NpMMeHeHus

HacTtosiwmiAi cTaHOapT pacnpocTpaHsieTcsd Ha TpaHcdopmaTopbl HanpshkeHus (gasiee—TH) C  HOMWHasIbHBbI-
MU HanpsbkeHnamm ot 0.1/23 po 750/°3" kB BKNOUUTE/ILHO C 3NEKTPOHHBbIMU U3MepuTesibHbIMU Npubopamu, nme-
IOWMMN  aHa/IoroBbIli BbIXO4, ANS UX WUCNO/b30BaHUS C 3/1eKTPUYECKUMU U3MeEpPUTENbHbIMWM npubopaMmn M 3amT-
HbIMW YyCTpOWCTBaMn Ha 4actote oT 15 pgo 100 Iy c uenblo nepefjayn curHana W3MepuTesibHON WHopmaumm
npnbopam HaMepeHus, 3alnTbl, aBTOMATUKN, CUTHaA/IN3aLUnmn 1 ynpas/ieHus.

MpunmeyaHna

1 O6bI4YHO ONTUYECKME CXeMbl BK/IOYAIOT B cebs1 HAbOp 3MIEKTPOHHbLIX KOMMOHEHTOB, MO3TOMY SABJ/IAKOTCA YacTbio
HacToALWEro ctaHaapTa v npuBefeHbl a NPUIoXeHnUn.

2 MopapobHasa TexHUYeckas MHopMaUusa AaHa B NpuioxeHuu B.

3 B HacToAWwmMli cTaHOApT He BK/OYeHbl TpeboBaHus, crieunduyeckme ansa TpexdasHbix TH. Tak kak OHU aHanoruy-
Hbl TpeboBaHMAM ANs ofAHOMA3HbIX; AOMOAHUTENIbHO TpeboBaHUA ANnsa TpexdasHbix TH npuBefeHbl B pasgenax 3 un 11
1 HEKOTOPbIE CCbISIKN Ha HUX BK/IOYeHbI 8 pa3gensl (Hanpumep, cm. 2.1.5,5.1.1. 5.2, 11.2.1 n 11.2.2).

1.2 HopmaTuBHbIE CCbIIKA

BHacrnHuwemclaHuapwunclllllbl9meaHbl HOpMaTMBHbIE CUbW 1KY Ha 1 rOAYHOLWNM craHgaprol.
M3K 60038:1983 CTtaHOapTU30BaHHble 3HAYEHUS HaNpsHKeHW, pekomeHgoBaHHble M3IK (IEC 60038:1983,
IEC standard voltages)

M3K 60044-2:1997 lV3mepuTenbHble TpaHcopmatopbl — YacTb 2: VIHAYKTUBHbIe TpaHcopMaTopbl Ha-
npskeHus (IEC 60044-2:1997. Instrument transformers — Part 2: Inductive voltage transformers)

M3K 60050(161 ):1990 MexayHapoAHbIn 3JnekTpoTexHudeckuii cnosapb (IEV) — T[naBa 161: 32nekrtpomar-
HUTHas coBmecTumMocTb (IEC 60050(161 ):1990. International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility)

M3K 60050(321 ):1986 MexayHapoaHblii JnekTpoTexHuyecknin cnosapb (IEV) — [naBa 321: W3meputenb-
Hble TpaHcdopmaTopbl (IEC 60050(321 ):1986. International Electrotechnical Vocabulary (IEV) — Chapter 321:

Instrument transformers)
M3K 60050(601 ):1985 MexayHapoaHblii 3nektpoTtexHudeckmin cnoBapb (IEV)—InaBa 601: [eHepupoBa-

HMe. nepegada W pacnpegenieHve anektpuyectBa — O6waa wHdopmauma (IEC  60050(601):1985. International
Electrotechnical Vocabulary (IEV) — Chapter 601: Generation, transmission and distribution of electricity —
General)

M3K 60050(604):1987 M exayHapogHblii OnekTpoTexHudeckuii cnoeapb (IEV)—lnaBa 604: [eHepupoBa-
HMe. nepejada W pacnpegesnieHne anekTpuyectBa — [MpuHuun geicteua  (IEC  60050(604):1987. International
Electrotechnical Vocabulary (IEV) — Chapter 604: Generation, transmission and distribution of electricity —
Ope ration)

M3paHve ochuymansHoe
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M3OK60060 (BceuacTn) TexHONOIMS WCMbITaHU BbICOKMM HanpsbkeHnem (IEC 60060 (aO parts). High-voltage
techniques)

M3K 60060-1:1989 TexHONOrMs wucnbiTaHW/i BbICOKMM HanpsbkeHnem — Yactb 1: O6wme onpegeneHns u
TpeboBaHna K wucnbiTaHuam (IEC 60060-1:1989. High-voltage test techniques — Pan 1: General definitions and
test requirements)

M3K60071 -1 ;1993 Knaccudukaumsa wmsonaumn—Yacte 1: OnpegeneHuns, npuHumnel n npaswunia (IEC 60071 -
1:1993. Insulation co-ordination — Part 1: Definitions, principles and rules)

M3K 60186:198-7 TpaHccopmaTopbl HanpshkeHus (IEC 60186:1987. Voltage transformers)

M3K 60255-5:1977 3nekTpuyeckne pene — Yactb 5: WcnbiTaHne wmsonaumm anektpuyecknx pene (IEC
60255-5:1977. Electrical relays — Part 5: Insulation tests for electrical relays)

M3K 60255-6:1988 Jnektpuyeckue pene—Yactb 6: V3meputenbHble pene U 3auMTHble YycTpoicTtBa (IEC
60255-6:198-8. Electrical relays — Part 6: Measuring relays and protection equipment)

M3K 60255-11:1979 3OnekTpuyeckune pene — Yactb 11: [pe6e3r un nepemeHHble cocTaBnswuwme (koneba-
HUS) B CepAeYHMKax W3MepuTenbHbIX pesie noctosiHHoro Toka (IEC 60255-11:1979. Electrical relays — Part 11:
Interruptions to and alternating component (ripple) in d.c. auxiliary energizing quantity of measuring relays)

M3K 60255-22-1:1988 O3nektpuyeckme pene — Yactb 22: WcnbiTaHUA UW3MEPUTESIbHBIX pene U 3alUTHbIX
YCTPOACTB Ha YCTOMUMBOCTb K 3/IEKTPUYECKUM BO3MyLleHUAM — Pasgen 1: McnbiTaHnma 1 MMy BO3MYyLLEHMSMU
(IEC 60255-22-1:1988. Electrical relays—Part 22: Electrical disturbance tests for measuring relays and protection
equipment — Section 1:1 MH2 burst disturbance tests)

M3K 60270:1981 N3mepeHne YyacTnUHbIX pa3psgos (IEC 60270:1981, Partial discharges measurements)

M3K 60617-1:1985 Npachnyeckme cMMBO/bI 415 NOCTPOeHUs gnarpam m—YacTb 1: O6was nHdopmaums,

OCHOBHbIle 0603HayYeHus. Tabnmubl NepekpecTHbIX CCbIJIOK

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

M3K 60694:1996 O6Lmne TeXxHNYeCKne TpeboBaHUA K CTaHAapTaM Ha KOMMYTaUMOHHYHO U YNPaBAsoLwyo
annapartypsbl (IEC 60694:1996. Common specifications for high-voltage switchgear and controlgear standards)

M3K 60721 (Bce yactn) Knaccudmkaumsa ycnosuin okpyxaroLein cpegbl (IEC 60721 (all parts). Classification
of environmental conditions)

M3K 60815:1986 PykoBoacTBO Npu Bblbope u3oNAuMm B 3arpasHeHHbIX ycnosuax (IEC 60815:1986, Guide
for the selection of insulators in respect of polluted conditions)

M3K 61000 (Bce uyacTu) OnekTpomMarHuTHas coBmecTuMocTb (OMC) (IEC 61000 (all parts). Electromagnetic
compatibility (EMC)

M3OK 61000-4-1:1992 3JnieKTpOMarHMTHas COBMECTMMOCTb <3MC) — YacTb 4: TexHosorus ucnbIiTaHui
N nsMmepeHuin — Pasgen 1: O630p uchbITaHWA Ha ycToWuMBOCTb. OCHOBHble ny6nukaumm no 3SMC (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 JnekTpomMarHutHasi coBMecTMMocTb (OMC) — YacTb 4: TexHoMormsa UucnbITaHui
N un3MepeHnii—Pasgen 2: lMcnbiTaHUs Ha YCTOMYMBOCTb K 3/1eKTpOCTaTUYeckuM paspsigam. OCHOBHble ny6nunka-
umm no 3MC (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 3nekTpomarHWTHas coBMecTUMOCTb (OMC)— UYacTb 4: TexHONorns UucCnbITaHUn un
nsmepeHnii — Pasgen 3: lcnbiTaHWA Ha paguaumoHHYto, pPafMoYacTOTHYHO, 3/1IeKTPOMArHUTHYHO YCTORUYMBOCTb
(IEC 61000-4-3:1995. Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 3: Radiated, radio-frequency, electromagnetic immunity test)

M3K61000-4*4:1995 3nekTpomarHMTHass CoBMecTMMOCTb (AMC)— YacTb 4: TeXHOM0rnsA UCNbITaHU 1
n3mepeHuii — Pasgen 4: VicnbITaHNS Ha YCTOMUYMBOCTb K 3/1EKTPUYECKOMY BbICTPOMY HECTALMOHapPHOMY PeXnMYy.
OcHoBHble ny6amkaumn no 3MC (IEC 61000-4-4:1995. Electromagnetic compatibility (EMC) — Part 4. Testing
and measurement techniques — Section 4: Electrical fast transient/burst im munity test. Basic EMC publication)

M3K 61000-4-5:1995 3nekTpomarHmTHas coBMecTuMocTb (AMC) — UacTb 4: TeXHONOrns UCMbITaHWA 1
n3amepeHnin — Pasgen 5: VicnbiTaHUsA Ha YCTOMUMBOCTL K MMMy/ibCaM BbICOKOM YacToTbl (IEC 61000-4-5:1995.
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques—Section 5: Surge immunity
test)

M3K 61000-4-6:1993 O3nekTpoMarHuTHas coBmMecTuMocTb (SMC) — YacTb 4: TexHonornss ucnbITaHuii un
n3mepeHnn — Pasgen 8: McnblTaHMA Ha YCTOMYMBOCTb K MarHUTHbIM MOASIM MPOMbIW/IEHHON 4acToTbl. OCHOBHblE
ny6nmkaumm no 3MC (IEC 61000-4-8:1993. Electromagnetic compatibility (EMC)—Part4: Testing and measurement
techniques — Section 8: Power frequency magnetic field immunity test. Basic EMC publication)

2
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M3K 61000-4-9:1993 3nekTpomarHWTHas coBMecTUMOCTb (OMC)— UYacTb 4: TexHONOrns UCNbITaHUA W

n3mepeHnn — Pasgen 9: McnbiTaHMS Ha YCTOMYMBOCTb K MMMYNbCHbIM MarHUTHbIM NOAAM. OCHOBHble My6nKa-
umm no OMC (IEC 61000-4-9:1993. Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 9: Pulse magnetic field immunity test. Basic EMC publication)
TexHoNorus wucnbITaHWii 1
namepeHnin — Pasgen 10: McnbiTaHua Ha YyCToiuMBOCTb. OCHOBHble ny6svkaumm no 3OMC (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 D3nekTpoMarHUTHas CcOBMeCcTUMOCTb (BMC) — YacTb 4: TexHonorus WUCNbITaHUn un
n3mepeHnn — Pasgen 11: McnbiTaHMeHa MOMEXOYCTOMUYMBOCTb K MpOBaslaM Hanpshke HUS. KPaTKOCPOYHbIM Hapy-

M3K 61000-4-10:1993 3nekTpomarHutHass coBMecTuMocTb (BMC)—Yactb 4:

WweHnsaMm 1 kKonebaHusam nogaun  HanpsbkeHust  (IEC  61000-4-11:1994.Electromagnetic  compatibility (EMC) —
Part 4: Testing and measurement techniques—Section 11: Voltage dips, short interruption and voltage variation
immunity test)

M3K61000-4-12:1995 3nekTpomarHutHas coBmecTuMocTb (BMC) — UYacTb 4: TexHONorus WCNbITaHun un
namepeHnin — Pasgen 12: lcnbiTaHMA Ha YCTOMYMBOCTb K KosnebatenbHbiM BosHam (IEC  61000-4-12:1995.
Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —Section 12: Oscillatory

waves immunity tests. Basic EMC publication)

CISPR11 (EN 55011) O6opygoBaHMe pagno4vyacTOTHOE MNPOMbIW/IEHHOE, HaydyHoe U MeguuuHckoe. [pe-
LenbHble 3HayeHus U MeTodbl um3mMepeHua (CISPR11 (EM 55011). Industrial, scientific and medical (ISM) radio-
frequency equipment — Electromagnetic disturbance characteristics — Limits and methods of measurement)

EN 50061-2:1993 3nekTpomMarHMTtHass COBMeCTUMOCTb. O6uwme cTaHgapTbl MO ycTohuMBOCTW. YacTb  2:
MpomblwneHHoe okpyxeHve (EN 50081-2:1993. Electromagnetic compatibility —Generic immunity standard—
Part 2: Industrial environment)

MpumedyaHue — lMpK NOML30BAHNM HACTOSLWMM CTaHAAPTOM Lesiecoo6pasHo NpPoBepuTb AeiCTBME CCbIouY-
HbIX CTaHAAPTOB B MH(OPMAaUMOHHOI cucTeme 0O6LLEr0 MOJib30BaHMs — Ha oUUMasIbHOM caiiTe defepasibHOro areH-
TCTBa MO TEXHUYECKOMY PEerysimpoBaHuio 1 MeTposiorni B ceTu VIHTepHeT Wau Mo eXerogHo nsgasaemMomy MHdopMaum-
OHHOMY YyKa3aTeno «HauMoHa/lbHble CTaHAapPThbl», KOTOPbI/i ONYyG/IMKOBAH MO COCTOSIHUIO Ha 1 siHBapsi TEKYLLEro roaa, u
Nno COOTBETCTBYIOLMM €XeMeCAYHO M3[aBaeMbiM MHOPMALMOHHLIM yKa3aTesisiM, ony6/IMKOBaHHLIM B TeKyLWEeM rogay.
ECnn CCbINIOYHBIA CTaHAAPT 3aMeHeH (M3MEHEH), TO MPU MOSIb30BAHUN HACTOSILLMM CTaHAApTOM cfieayeT PYyKOBOACTBO-
BaTbCsl 3aMEHSIIOWMM (M3MEHEHHbIM) CTaHA4APTOM. EC/M CCbI/IOYHbIV CTaHA4APT OTMeHeH Ge3 3ameHbl, TO MOJIoXeHNe, B
KOTOPOM JiaHa CCbl/IKa Ha HEro, MPUMEHSIETCA B YacTW, He 3aTparnBatoLLei 3Ty CChIIKY.

1.3 OcHoBHas 6/10K-CxemMa 3/1eEKTPOHHbIX TpaHchopMaTopoB

OT nNpYMeHseMOi TeXHONOrMN 3aBUCUT, Kakne COCTaBHble YacTW HeobxoAuMMbl Ana peanusaumm TI- | c anek-
TPO WHBIMWU M3MepUTeNbHbIMKA Mpubopamu, NPy 3TOM HeobGsA3aTesIbHO MPUCYTCTBME B HEM BCEX OMUCaHHbIX 4YacTei
(c™m. pucyHkn 1 n 2).

A O— nam’( . . p—i
NEPBHIHOND MepBrurLin Crcrema Bropikbin
HANDAXSHMA KOHBOPTED CORP AKOHKA KOHBOPTEP
N — —
MepBUYHbIE TEPMUHAIbI BTopuyHble TepMUHaibl
HanpsXeHus HanpsHKeHus
MepBUYHbIi BTOpWYHbIN
MNCTOYHVK WNCTOYHMK
3MneKrpo- 3M1eKTpo-
TneHus nuTaHns

A. N... - BBOAbl NEPBUYHOIO HaMpPsXKeHUs:
a. n... - BbiIBOAbl BTOPNYHOIo Hanpsh>keHuns

PucyHok 1 — Biok-cxe ma 3a3em18emMoro ogHoasHoro 3TH
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NEPBENOID
Ne HaNPAKBHNA — N
BO®—1 [favumx —@b
NEPEIIHOND Nepsuunsii Cnciema BropnuHbIA
KOHBBDTOPD CONPAXEHNA KOHBGOTBPD
N® HANPFOKEHNA on
CO—1 [flavuux —6®
NEPBIHOTG
N@ HANPROKEHNA ®n
MepBUYHbIE TEPMUHATIbI BTOpWYHbIE TEPMUHAIbI
HanpshkKeHWin HanpshkeHnst
Mepe**<blii BTopuyHbIN
WNCTOYHVK WNCTOYHVK
3/1EKTPO- 3/1eKTpo-
nuTaHns nuTaHnsi

A. N... - BBOAbl NEPBUYHOIO HamMpsXXeHUs;
a. n ... - BbIBOAbl BTOPUYHOIO HanpsXeHus

PucyHok 2 — Briok-cxema 3azemnsieMoro TpexdgasHoro 3TU

2 TepMuHbI, onpeaeneHnsi, 0603HaYEeHMs U COKpalLleHMs

8 HacTosALEeM CTaHAapTe NPUHATLI CrieAytoLme onpeaeseHuns.
2.1 OcHOBHbIe onpeaeneHnsa

2.1.1  2NnekTpOHHbIA TpaHccopmatop (electronic instrument transformer); YcTpoWicTBO, cocTosilee U3
ogHoro wnun 6osiee [aTUMKOB TOKa WM HaMpshKeHUs, KOTOpble npefHasHaveHbl A4S MNPONOPLMOHASIbHOTO Npeob-
pa3oBaHus M3MEPSEMOl Be/IMUMHbI C Lesbio ee Mnojaydv Ha M3MepuTesibHOe YCTPOKCTBO, M3MepuTenbHbIM MNpu6op
1 3aLNTHOE YCTPOMCTBO UM KOHTPOJIbHbIN Npnéop.

2.1.2 37eKTPOHHbIA TpaHctopmaTop HanpskeHus (3TH) (electronic voltage transformer (EVT): 3TH.B
KOTOPOM BTOPUYHOE HaMpshkeHve npu paboumx YC/0BUAX MPONOPLUUOHANILHO MEepBUYHOMY W OT/IMHaeTCA OT Hero
yrnom pasoBoro casura, NPU6M3nNTeNbHO PaBHbIM HY/1H0 NPU COOTBETCTBYIOLLEM HanpasfieHNN CoeAUHEHWUIA.

2.1.3 39M1EKTPOHHbIV  U3MepuUTenbHbIA  TpaHcthopmaTtop  HanpshkeHuss  (electronic  measuring  voltage
transformer): 3TH. npegHa3HayeHHbIVi ANA nepefayn MHAOPMAaLMOHHOIO (M3MepuTesIbHOI0) CurHasia Ha u3mMepu-
TeslbHble YCTPOcTBa 1 NpnbopsbI.

2.14 He3a3eM/IsIMbIi ~ 3MIEKTPOHHbIA  TpaHcdopmatop  HanpsbkeHusi  (unearthed  electronic  voltage
transformer): 3TH. B KOTOPOM BCe 4acTM [aTYMKOB MEPBUYHOIO HanpsXeHus, BK/I4Yas BBOAbl, M30/MPOBaHbI
Opyr OT Apyra Ha ypoBHe, COOTBETCTBYIOLLEM HOMUHa/IBHOMY YPOBHIO N30/1ALNN.

2.1.5 3asemMNsiemMblii 3NEKTPOHHbIN TpaHcopmaTop HanpsbkeHust (earthed electronic voltage transformer):
OpgHodasHbli OTH. oaMH BBOZA MEPBUYHOIO HaMNPsHKEHUS KOTOPOro 3as3emsieH, unu TpexdasHbii OTH. nepBuyHas
HeliTpasibHas ToYKa 3Be3/bl KOTOPOro 3a3emsieHa.

2.1.6 BTOpuYHas uenb (secondary circuit): BHEWHAS uUenb, MoMAyYalowas CurHasbl MHopmaumnm OT BTO-
puyHoro koHBepTepa ITH. (IEV 321*01*06 n3amMeHeHHbIN]

2.1.7 HOMWHaNbHOEe nepBuYHOE HanpskeHne ((JlInoH) (rated primary voltage (Up,,): 3HayeHVe nepBUYHO-
ro HanpsbkeHuss npu 4actoTe/”, npuknagbiBaemoe Ko Bxogy 3TH B COOTBETCTBUM C MNPUHUUNOM €ro AelicTBuS.
[IEV 321*01*12 n3MeHEHHbIN]
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2.1.8 HOMVHa/lbHOe  BTOpU4YHOe HanpsikeHve (O, (rated secondary voltage 3HayeHwe BTOPUY-
HOrO HarnpsbkKeHust Npu vactote (., BO3HMKawlee Ha Bbixoge OTH B COOTBETCTBUMM C MNPUHLMNOM €ero [Aencrsus.
[IEV 321-01-16 n3meHeHHbIiA)

MpnmeyvaHnune — Cwm. pa3gen B.2.

2.1.9 HanpsbkeHne HyneBoW nocnepoBaTenbHocTn (residual voltage): BekTopHas cymma Bcex (oasosa-
3eMJIEHHbIX HanpshKeHUM B TpexdasHoli cucteme. (IEV 321-03-09 n3aMeHeHHbIN]

2.1.10 HOMVHasbHbIN KO3(hMLMEHT HanpsbkeHns (rated voltage factor) (k,): KoadduuneHT, Ha KoToO-
pbili cnegyetr YMHOXWUTb HOMWHa/IbHOE MEepPBUYHOE HamnpshkeHne, 4TOObl OMNpeAenuTb €ero MakCcUMasibHOe 3Haue-
HMEe. MpU KOTOPOM TpaHcopMaTtop AOJ/HKEH OTBeyaTb COOTBETCTBYHOLMM TpeboBaHMAM K TemnepaType Harpesa B
TeyeHne yCTaHOB/IEHHOIO BPEMEHU 1 TpeboBaHUAM KTOUHOCTU. (1EV 321-03-12)

2.1.11 pencTBUTENbHLIN KO3 MUMEHT TpaHcdopmauymn (actual transformation ratio): OTHoweHWe pAe-
CTBUTE/IbHOTO NEPBUYHOIO K AeNCTBUTE/IbLHOMY BTOPUYHOMY HanpshkeHuto. {I EV 321-01-18 nameHeHHbIN]

2.1.12 HOMWHa/bHbI KO3adhdmumeHT TpaHcdopmaunn (Ko,.rp) (rated transformation ratio (Kn): OTHo-
LeHe HOMUHa/IbHOK NEPBUYHOIO K HOMUHA/IbHOMY BTOPUYHOMY HanpsbkeHuto. [IEV 321-01-20 n3MeHeHHbI]

2.1.13 Harpy3ska (burden): NMonHoe conpoTmnBneHne BTopuyHoi uenn. (1EV 321 -01 -25 nameHeHHbI]

MpumeuyaHne — Harpy3ka 06bIYHO XapakTepu3lyeTcs MOJIHOM MOLWHOCTBIO € BOJibT-aMnepax, noTpebnsiemMoi
BTOPMYHOW LiENbLO, NPY YKa3aHHOM KO3(h1LMEHTE MOLLHOCTM U HOMUHA/ILHOM BTOPUYHOM HamnpsikeHum

2.1.14 HoMmuHanbHas Harpy3ka (rated burden): 3HayeHMe HarpyskM, Ha KOTOPOM OCHOBaHbl TpeboBaHuS K
TouHocTw. [IEV 321-01-26)

2.1.15 HOMVHa/IbHasA BbIXOfHasA MOLWHOCTb (S, (rated output (S,): 3HayeHwe nosiHOMW MoOLWHOCTU (B
BOMIbT-aMnepax Mnpu YyKaszaHHOM KO3adhuumeHTe MOLLHOCTM), KoTopyto 3TH paosmkeH oTAaBaTb BO BTOPWUYUHYIO LeMb
npy HOMMWHa/IbLHOM BTOPUYHOM HampsbKEHUM U MNOAKIHOYEHHOM K HeMy HOMUHasibHOW Harpyske. [IEV 321-01-27
MN3MEHEHHbI]

2.1.16 Knacc ToyHocTM (accuracy class): XapakTepucTuka, YCTaHOBNeHHass pgna 3TH. norpewHocTb
HanpshkeHMsa (KoadpdomuyeHTa MaclTabHOro npeobpa3oBaHMA HanpshkeHus) U yrnoBas MnorpewHocTb (yrnia daso-
BOrO CABura) KOTOPOro OCTaloTCA B ONpefesieHHbIX rnpegenax npu 3afaHHbIX YC/IOBUAX WUCNosib30oBaHuA. [IEV
321 -01-24 N3MEeHEHHbI]

2.1.17 HomuHanbHasa uvactota (f,oy) (rated frequency (f,): 3HauyeHne 4yacToTbl, Ha KOTOpPOW 6asupytoTcs
TpeboBaHWA faHHOro cTaHgapTa.

2.1.18 HOMVHa/IbHOE HanpsbkeHve [OOMNOSIHUTENbHOIO 3ne KrponutaHusa (1/»n
supply voltage (U"): HanpsixeHne AONOMHUTENBHOIO 3/1€KTPONUTaHNSA KOMNOHEHTOB J3TH.

2.1.19 Hambosbliee paGouee HampsbkeHue  (Knacc  HanpsbkeHusl) ans  obopyposaHusi  ((Y,) (highest
voltage for equipment (Urn): MakcumanbHOe 3HadeHue Mexayda3HOro CcpefaHeKBaapaTuyeckoro Hanpsbke-
HUA. O/ KOTOPOro npefHasHavyeHo faHHOe obopyAoBaHve B MniaHe TpeboBaHMM K M30MSUMU, U Apyrue xapakTe-
PUCTUKM, Kacalolmecs 3TOr0 HanpsXeHUss B COOTBETCTBYIOWMX cTaHAaptax [Ans pgaHHoro ob6opygoBaHua. [IEV
604-03-01]

(rated auxiliary power

I/IMa)

MpumevyaHue — ITO MakCMMa/lbHOe 3Ha4deHue Me)K.CI,th)aSHOFO Hanps>XeHna Sl'leKTpI/ILIECKOI‘/JI cetn, npu
KOTOpOM 060py,u,OBaH|/|e ellie MOXXHO UCnosib3oBaThb.

2.1.20 HOMWHaNbHbI Yy poOBeHb u3onAuMM (knacc usonsauun) (rated insulation level): KombuHauus 3Ha-
YeHUI HanpshkeHWi, XapakTepusylowas Wn3onAauuilo TpaHcdopmaTtopa W onpegensiowas ee CrnocobHOCTb BblAep-
XNBaTb 3NEKTPUYECKME NepeHanpsXXeHns.

2.1.21 koadhpuumeHT 3ambikaHMa Ha 3ems0  (earth fault factor): KoadhduumeHT, onpegensiowmin - OTHO-
WeHne BNUSHUA Ha oAHY wnum 6onee a3 B /060K TOUKE CETU BO BpPeMsi 3aMblKaHUSI Ha 3eM/Il0 APYroi ucnpa.-
HOl ha3bl MNPV HamMBbLICLLEM 3HAYEHUM €e HanpshkeHUsl B 3afaHHOM MecTe Npu 3aAaHHOM MeCTOMOSIOXKEHUN Tpex-
hasHoii ceTn 1 ANsa 3a4aHHOM KOHGMrypauum COOTBETCTBEHHO BOTCYTCTBME NO6GOro nogobHoro 3ambikaHus. (IEV
604-03-06]

2.1.22 ceTb C wu30NMpoBaHHOI HelTpasibio (isolated neutral system): CeTb, € KOTOPOW HeWTpasibHas
TOY Ka creunasibHO coefuHeHa C 3eM/iel, 3a UCK/IYeHWEe M COeAWHEHU C BbICOKMM COMPOTMB/IEHWEM C Le/bio
3aWnTbl nan namepeHunii. (IEV 601-02-24]

2.1.23 ceTb C pe30HaHCHbIM 3a3emsieHMeM (HelTpanbio) (resonant earthed (neutral) system): CeTb, B
KOTOpPOV oAHa wiM 6osiee HelTpaibHbIX TOYEK COeAVHEHbl C 3emseli 4yepe3 (3MEKTPUYECKMIA) peakTop, npegHas-

HayeHHbIA ANA KOMMNEHCaUMM EMKOCTHOM COCTaBAsOWeEl 3amMblkaHUA Toka OfHOM a3bl OTHOCUTEsSIbHO 3eMJIN.
[IEV 601-02-27]
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2.1.24 ceTb C 3hPeKTUBHO 3a3eM/IEHHO- HelTpanblo (solidly earthed (neutral) system): CeTb, B KOTO*
poii HeTpasibHasA ToUKa UV TOYKU 3a3emieHbl Hanpsamyto. (IEV 601*02*25]

2125 ceTb C HeadPPeKTUBHO (MMMNeJaHCHO) 3a3eM/fIeHHOlM HelTpasiblo (C  3a3eMsleHMeM 4yepe3  Co*
npotuBneHune) (impedance earthed (neutral) system): CeTb, B KOTOpPOIi HelTpasibHas Touka WM TOUKM 3a3emne-
Hbl Yepe3 COMpPOTMB/IEHNA AN OrPaHMYeHNs TOKa 3aMbiKaHs Ha 3emto. [IEV 601 *02*26]

2.1.26 ceTb C 3a3em/ieHHON HenTpasbio (earthed neutral system): CeTb, B KOTOpOW HelTpasib noakikove-
Ha K 3emsie nMbo r/lyxo3as3eMNeHHo. NMbo 4epe3 COMNPOTUMBIEHNE WM pPeakTUBHOE COMPOTUB/IEHNE CO 3Ha4veHu-
eM. 0CTaTOUYHbIM ANA YMEHbLUEHUA NePexXoaHbIX KoniebaHuii 1 A5 3aWmTbl OT KOPOTKOrO 3aMbIKaHUA Ha 3eMJIH0.

a) TpexdasHaa ceTb C 3PAPEKTMBHO 3a3eM/IEHHON HEeNTpanblo—CeTb, XapakTtepmdyemas KoadhdpuymeHTom
KOPOTKOro 3aMblKaHWA Ha 3eMJ/110 B 3a[laHHO TOYKe, 3Ha4YeHne KOTOPOro He npesblwaeT 1,4.

MpumeuyaHne — ITOT pe3ynbTaT AOCTUraeTcs Toraa, Korga A/is Bcex KOHdurypauuii CeTum OTHOLLEHWe
peakTMBHOIO COMPOTUB/IEHWS HY/IEBOI MOCNeA0BaTeIbHOCTU K pPeakTMBHOMY COMPOTUB/IEHMIO NPSMOI nocriefoBaTesib-
HOCTU MeHblLE 3. OTHOLIEHNEe aKTUBHOIO COMPOTUB/IEHUS HY/IEBOW MOC/NeA0BaTEIbHOCTU K PeaKTUBHOMY COMPOTUB/IEHUIO
npsiMOi NocniefoBaTe/IbHOCTM MeHbLue 1.

b) CeTb C Headh(peKTMBHO 3a3eMsIEHHOI HelTpanblo — CeTb, xapakTepu3yemas Ko3(pULMEHTOM KOPOTKOro
3aMblKaHWs Ha 3eMJ110 B 3aZ1aHHO TOUKe, 3Ha4YeHne KOToporo 6onee 1.4.

2.1.27 He3awmuleHHas YycTaHoBKa (non-exposed installation): YcTaHOBKa, B KOTOpoOli 060pypoBaHve Moga-
BEPXXEHO NnepeHarnpsXeHnsam n atTMocepHOMY BIIUSHUNIO.

MpumeyaHne - Takme yCTaHOBKM O6GbIYMHO MOAKIOYEHbI K BO3AYLWHBLIM JIMHUSIM 3/1EKTPONEpPeayun Hanpsimyto
UMK Kabenem KopoTKOl A/INHBI U He 3aluiLeHbl pas3psaHMKaMmn OT UCKPOBLIX (aTMOCHEPHbIX) NepeHanpsixXeHWA.

2.1.28 3awmule nMHaa ycTaHOBKa <exposed installation): YcTaHOBKa, B KOTOpOW 06OpyaoBaHMe He noaBep-
YXEHO NepeHanpsHKeHUsM 1 aTMochepHOMY BAUSHUIO.

2.1.29 HanpsbkeHne B YycTaHOBMBLUEMCA pexume (voltage in steady state condition): MNepBuyHOE U BTO-
pPVUYHOE HaMpPsHKEHUS B 3JIEKTPUYECKN CTabW/IbHO-YCTOMUYMBOM COCTOSIHUWM, oOnpegensemMble cregylolwmm  opMmy-
NlamMyn COOTBETCTBEHHO:

U,(0*U,+V?esin@sfmi*<p)+U, 0,0 ):
U,{() -U, "2 sin(2a f t * * Uy oo + Uy (0 ).

rae U, — cpefHekBagpatnyeckoe 3HavyeHne nepBnYHoro Hanpsxenms npu U, 4. -0wnn, (0 =0:

U, — cpegHekBapaTnyecKoe 3HaueHne BTOPUYHOTO HanpshkeHns koHeepTepa npu U« - 0 1 u, ,,,(0 = 0:

f — ocHoBHas yacToTa ceTu;

U, 4c — COCTaB/IstoLLasA HanpsXeHNs MOCTOSAHHOrO TOKa e MePBUYHON Lenu:

U, 4c — COCTaB/ISI0LLAA HAMPSHXEeHUS MOCTOSAHHOIO TOKa BO BTOPUYHOI Lienu:

~ — yron ¢oasoBOro cABura nepBMYHOIO HaNpPsHKEHNS;

djj— yron ca3oBoro casura BTOPUYHOIO HaMNpsiXeHUs;

un, ,,{() — octatouHoe HanpskeHe B NepBUYHO Lenu (yTPOeHHOe 3HayeHne HanpsXXeHus Hy/1eBol nocne-
[,0BaTesIbHOCTH). BK/IKOUasi rapMOHUYECKYH0 1 Cy6rapMOHMYECKyo cocTaBnsolme (qanee —
rapMOHWKN N CYyBrapMoHUKN);

U, ,.,(() — ocTaTouHoe HanpshXeHne BO BTOPUYHOI Lienu (YTPOEHHOe 3HaYeHre HanpsKeHUs Hy/1eBO noc-
nefoBaTeIbHOCTM). BK/IKOYAs FapMOHUKN 1 CyBrapMOHUKU.

(—MrHoBeHHOe 3HayeHVe BPEMEHW.

(.U, U, U, ,e* U,de> <Py <Pr — onpegenstoTcs 4718 yCTaHOBUBLLETOCS peXxnma.

MpumeyvaHuna

1 YcTaHOBMBLUMIACA pexum — onpefesieHHOe CTabu/ibHO-yCTOMYMBOE COCTOSIHME CeTW, onucaHHoe B 2.2.4 un
npuaoxeHuu B.

2 3TH moryT nmeTtb crieundmnyeckme XapakTepucTukn, Takne Kak CMeLlleHne HanpsikeHus, BpeMs 3aZlepXku u T. 4.
YpaBHeHUA NS TOYHOro npeAcTaB/ieHus O TpeboBaHusax, kacawwmxcs 3TH. npuBegeHbl B M3K 60044-2. OnpepeneHus
NOrpeLLHOCTeR Takke MOryT 6bITb CKOPPEKTUPOBaHbI B COOTBETCTBUN ¢ MOK 60044-2.

2.1.30 cMmelleHNE HanpshKeHUS MNOCTOSAHHOrO TokKa BO BTOpPUYHON uUenn (secondary direct voltage offset)
(tSjdco)- 3HaveHne cmelLleHN NOCTOSAHHOW COCTaBsAWEeN BTOPMYHOro HanpsbkeHnst 3TH npu Lf,(0 = 0.

2.1.31 NorpeLHoCcTb HanpsbkeHUs (norpelHocTb KoahhmumeHTa  MaclTabHOro  npeo6pasoBaHus
HanpshkeHns) B ycTaHoBuMBLUEMCA pexume (6k,) (voltage error for steady-state conditions (?,): TorpelwHocTb,
obycnoBrieHHass TpaHCOPMAaTOpPOM MpPU  WM3MEPEHUN HAMpPsDKEHWsl, BO3HMKawwWwas npu  KoadrumeHTe MacluTab-

6
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MOTO npeobpa3oBaHns, OT/IMYHOM OT HOMUWHa/ILHOIO KoahuumeHta TtpaHchopmauymn I3TH. (MK 321-01-22 wus-
MeHEeHHbI1)
MorpeLHoCcTb, BbipaXeHHas B NpOLeHTax, onpegenseTcs no oopmyne

A
x10p

rae Kn,,orp—HOMUHANbHbBI KO3(hULMEHT TpaHchopMaunn:
C/, — peiicTBUTE/IbHOE NEPBUYHOE HaMNpshXeHUe;
U, — AeiicTBMTE/IbHOE BTOPMYHOE HampshXeHre Npu 1, MPMMEHSEMOM NpU paboumnx yC/1I0BUSAX NU3MePeHWIA.

MpumeyvyaHne — BbipaxeHne NOrPeIHOCTU OTHOCUTCH TOSIBKO K KOMIMOHEHTaM, 3aBUCALMM OT HOMWUHasIbHOM
4acTOTbl Kak Ha NepBUYHOM, TaK U Ha BTOPUYHOM HarMpPsXeHUsX, a He K 3aBUCALLMM Or HanpsKeHus NOCTOSAHHOro TOKa.
3TO BblpaXXeHne NorpeLwHocT ykasaHo B cTaHgapTe M3K 60044-2.

2.1.32 yron (asoBoro cgsura B YycTaHOoBuBLUeEMCS pexume (phase displacement for steady-state
conditions) (fj: Paznuuue a3 mexay BeKkTopaMmy NepBUYHOIO 1 BTOPUYHOIO HanpsixkeHui, T.e.
Kan paBfieHVe KOTOpbIX MOoAo6paHo TakMm 06pa3oM, 4TOGbl Yron ANS COBepLIeHHOro TpaHcdopmaTopa 6bia Hyne-
BbiM. Das30BbIA CABUI CUMTAETCHA MNOJSIOKUTENLHBIM, KOr4a BTOPUMYHOE HanpshkeHne onepexaeT BEKTOP MNepBUYHO-
ro HanpskeHus. Pas3oBblii CABUI MOXET XapakKTepu3oBaTbCsA HOMUHa/IbHbIM CcMelweHnem a3 (4, U HOMUHasIb-
HbIM BPEMEHEM 3aAepXKU T, Yron ¢asoBoro cAsura OObIYHO BblpaxaeTca B paAmaHax, caHTupagmaHax uam
MuHyTax. (M3K 321-01 -23 n3MeHeHHbIN)

2.1.33 HOMUWHanbHOe cwMmelleHve asbl (p>,0m) (rated phase offset (/<*): HomuHanbHoe 3HayeHWe MNOCTO-
SHHOTO CMeLeHnsa yrna pasoBoro casura 3TH.

2.1.34 HomuHanbHoe Bpems 3agepxkn (I, ,, J (rated delay time (t,,): Bpemsa /, nepegaun n o06paboTKn
LMPOBLIX JAaHHbIX 415 HEKOTOPbIX Tunos 3TH.

2.1.35 yrnoeas norpewHocTb (MorpewHocTs yrna @asosoro cAsura HanpshkeHus) (Ap,) (phase error
((z): NorpelwHocTb, BbI3BaHHaA cMelweHeM (a3 % u BpemeHem 3agepkkn f,. [lOrpelHOCTbL XapakTepusyeTcs
Yr/10BOW eAMH1LEel OTHOCUTENIbHO HOMUHA/IbHOWM 4acTOThbl:

= _<p0+2K1'
r— . +2aeft,.

Yrnosas MoOrpewHoCcTb OObIYHO BbIpaXaeTcsa B pajuaHax, caHTupaguaHax wianm MuHyTax (MOK 321-01-23
M3MEHEHHbI).

2.1.36 npefenbHbIi  TOK BTOPUYHOI 0OMOTKM (secondary limiting current): MakcuMasibHOe 3HayeHue
TOKa BTOPWUYHOW OOMOTKM NPV HOMWHA/IBHOM MEPBMYHOM HaMpPsHXeHUW, KOTopoe TpaHcdopmaTop MOXeT noaaep-
XMBaTb MOCTOSHHO.

2.1.37 CMOCOGHOCTL BblAepXxaTb KOpPOTKOe 3aMblkaHue (short circuit withstand capability): Cnoco6-
HOCTb OTH BblgepXaTb 6e3 NoBpeXAeHNA KOPOTKOE 3aMblKaHNe MeXay BTOPUYHbIMU BbIBOAMMU.

2.1.38 mecTo nogknyeHmsa (connecting point): MecTto, onpefesnieHHoe Mpou3BoguUTeENeM U NpUMeHsemoe
nosnb3oBaTesnieM A5 MNOAKIOYEHUS 3M1eKTPUYecKnx Kkabene Ha MecTe YCTaHOBKM WM MNPOBEAEHUS UCMbITaHWIA.
Mpu ncnonb3oBaHMN KOaKCUasibHOTo kabenst TOUKON NOAKNHOYEHNS CHUTAETCA TO/TbKO BHELLHWUIA 3KpaH.

2.1.39 nepBu4YHble BBOAbI HanpskeHWs (primary voltage terminals): BBofbl, Ha KOTopble nojaeTcsa nep-
BUYHOE HanpsbkeHue K 9TH.

2.1.40 nepBuU4YHbIA [aTUMK HanpsbkeHus (primary voltage sensor): 3nekTpuyeckoe, OMTUYecKoe WAN Apy-
roe ycTpOlCTBO, NpefHasHayeHHOe [/ nepefaqn curHana K BTOPMYHOMY O6GOPYAOBAHMIO HanpsMyto WM vepes
NepBUYHbIA  KOHBEPTEP, 3Ha4YeHWe HanpshkeHuss npeobpasoBaHNA KOTOPOro COOTBETCTBYET HaMnpsiKeHUo  Mexay
nepBMYHbIMN BBOAAMU.

2.1.41 nepBW4YHbIA KOHBepTep (primary converter): YCTpPOCTBO, Mpeo6pasyloulee CcurHasl OT O[HOrMo Wan
60nee NepBMYHbIX AATYMKOB HAMNPSHXKEHUA B CUMHAU, NOAXoAAWMi ANA paboTbl yCTPOCTBA COMNPSAXEHUS.

2.1.42 nepBMYHOE 3nekTponuTaHwe (primary power supply): 2nekTponuTaHue nepBUYHOIO KOHBepTepa W/
VN NEPBUYHOIO AaTymka HanpskeHUs (MoxeT 6bITb 06 beMHEHO C BTOPUYHbBIM 3/1EKTPONUTAHNEM).

2.1.43  ycTpoiicTBO conpsbkeHus (transmitting system): YCTPOWACTBO, coeAviHAKOLWEe MepBUYHbLIA KOHBEp-
Tep C BTOPUYHBIM Ha KOPOTKUX W OJIMHHBIX PacCTOSAHUAX W Mepejaloliee CUrHasl OT OAHOro K Apyromy. 8 3aBucu-
MOCTU OT MCMNOJIb3YEeMOI TEXHOIOTMN MOXET TaKkKe NCMOo/Ib30BaTbCs A/15 nepefayqn CUrHasia MOLHOCTH.

2.1.44 BTOPUYHbI/A KOHBepTep (secondary converter): YCTpO/CTBO, mMpeo6pasylollee curHan, nepegaH-
HbI Yepe3 yCTPONCTBO COMPSHKEHNS, B BEIMUMHY, MPONOPLMNOHA/IBHYHO HaNpshXXeHUIO Ha MepBUYHbIX BBOAAX, U
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npegHasHayeHHoe /19 NOC/efyloWero CcorfacoBaHusa C  WU3MepuTesibHbIMW  npubopamMn, 3aWwuTHbIMU - UAN - yn*
paBHSAOLWMMM YCTPONCTBaAMU.

2.1.45 BTOpUYHOEe anekTponutaHme (secondary power supply): 3nekTponuTaHve BTOPUYHOIO KOHBepTepa
(MOXeT 6bITb 06eANHEHO C NEPBUYHBIM 3/1IEKTPONUTAHNEM).

2.1.46 BTOpPUYHbIE BbIBOAblI HanpshkeHust (secondary voltage terminals): BbiBOAbl A1 NOAK/IHOYEHWS
M3MepuUTeNbHbIX MPUBOPOB N 3aLUTHBIX AW YNPaBIAOWMX YCTPONCTB K LIeNsM HanpsXXeHns.

2.1.47 HUW3KOBOJIbTHble KOMMOHEHTbI (low-voltage components): Bce KOMMNOHEHTbI, 3a WCK/IHYEHNEM nep-
BMYHOIO JaTuunKa HanpshKeHus.

2.1.46 HOMWHaNbHbLIA TOK 3nekTponoTpebneHus (/an,.,,) (rated supply current (/,,): 3HaueHve ToKa,
Tpebyemoe Ana anekTponutaHnsa 3T Npyv HOMUHa/IbHbIX YCI0BUAX IKCNyaTaLmn.

2149 wMakcMManbHbIi TOK 3nekTponoTpe6snienvs  (/an,,,,.) (maximum supply current (/g,): Makcu-
Ma/lbHOE 3HayeHue ToKa, Heobxoanmoe A4 anekTponuTaHna 3TH B NpefesibHbIX YCIOBUAX IKCyaTaumu.

2.2 JononHuteneHble onpegenieHna  OAA  3NEKTPOHHbIX  3alMUTHbIX OAHOMa3HbIX TpaHcdopmaro-
POB HanpsxeHus

2.2.1 3NeKTPOHHbIA 3alNTHbLIA TpaHcopMaTop HanpskeHus (electronic protective voltage transformer):
3TH, NnpegHa3HauYeHHbIV 415 nepefaqy MHPOPMAaLVNOHHbIX CUTHAMOB K 3alUMTHBIM U YNpaBAsioLWMM YCTPONCTBaM.

222 3MEKTPOHHbIN 3alWMTHbIN TpaHcdopmartop HanpskeHus HyneBoW nocriefoBaTesisHOCTU
(electronic residual voltage transformer): TpexdasHbiii OTH wan rpynna Tpex opgHodasHbix OTH. npegHa3HauveH-
HbIX AONA nepefayn WHOPMAUVOHHBIX CUMHa/I0BO Ha/IMYMN OCTATOYHOIO HanpskeHus B TpexdiasHbIX ceTaAxX Ha
nepBuYHbIX BBOAAX.

2.2.3 nepexogHas xapaktepuctuka (transient response): Peakumsi BTOPUYHOIO HarnpshkeHUss Ha KpaTKoB-
peMeHHOe U3MeHeH1e NeEPBUYHOIO HaNpPsXeHUA.

2.2.3.1 KOpOTKOe 3ambl KaHMe B Lenn No PBUYHOIO HanpsbkeHus (short circuit on the primary): OtcyT-
CTBME BTOPMYHOIO HamnpskeHnss 3TH B c/iyyae KOPOTKOrO 3amblKaHUS MeXAy BbICOKOBOJIbTHbIM BBOAOM U 3eM-
ner.

2232 NOBTOPHOE BK/IIOYEHWE NUHUM MpPU  HaAMumMmM ocTatovHoro 3apsga (reclosing on a line with
trapped charges): Peakuua 3TH Ha nepexofHOli npouecc BCAeACTBME OTK/IIOYEHUS W MNocrefylowero noBTOPHOro
3aMblkaHUs BbIK/OYaTeNIs B JIMHUM C OCTaTOYHbIM 3/1EKTPUYECKUM  3apsoM, akKyMys/IMpOBaHHbIM B BO3A4YLUHOM
JIMHUW 3neKTponepesayn.

2.2.4 HanpsbkeHue npu nepexofHbIX npoueccax (voltage in transient conditions): MNepBM4yHOE U BTOpPUY-
HOe HanpshXeHWsA Npu NepexoaHOM npouecce, onpegensiemMblie cneayowmmMm obpasom:

VIO =U,sin(2*/mt * a)+U, ,(0+wn, ,,0; (3)
LO-U,j2- sin(2*f t +<b)*n, *+ug,(D. 4
I pnMmeyaHune — ﬂepeXO,D,Hble npoueccbl BO3HMKaKOT BC/iegCTBME BHE3aNHOro M3MeHeHunsda ogHoro uman 6onee

napameTpoB B ypaBHeHUU (1) NeEPBUYHOIO HanpshkeHus (CMm. Takke B.4).

225 MrHOBEHHasi  MOrpPelHOCTb  HanpsbkeHust  (MOrpelHocTb  KoadpdpmumeHTa  macwrtabHoro  npeob-
pasoBaHMA HanpsbkeHusl) Mnpu  nepexogHoMm npouecce (instantaneous voltage error for transient conditions):
MorpelwHoCTb, onpeaensieMast ypaBHeEHUEM

Ku*««p MO -
6**,, (%) 100.

rae u,(l) n uz<f) — 3HaueHs HanpsXeHNs BO BpeMeHHOM MPOMEXYTKe NepexoHoro npouecca, onpejensemMbsle
ypaBHeHnAMU 3 1 4.
OTcueT BpeMeH 1 NepexoHOoro npouecca HaunHaeTcss C MOMeHTa M3MeHeHUs NapamMeTpoB B ypa BHEHUAX
3un4.

MpumeuvaHune — flonosiHNTENIbHO CM. B.4.

2.3 B HacToslWeM cTaHAapTe NpMMeHeHbl criegytolimne o603HadveHns (Index of symbols):
/— vacToTa;
,» — HOMUWHa/IbHas 4acToTa,;
fenyow — HOMUHa/IbHbIN TOK3M1EKTPONOTPe61eHNs;
130N 3 c — MAKCUMaNIbHbI TOK3NEKTPONOTPebNeHs;

K, — HOMWHaNbHBIN KO3(MULIMEHT HANPSHXXEHNA:

B
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KW, 7p— HOMUHAIBHBIN KO3 hULMEHT TpaHcdopmaunu;
Spem — HOMUHA/IbHAA Harpyska,
t — MrHOBEeHHOe 3HayeHVe BPeEMEHU;
hucu— HOMUH&/IbHOE BPEMSI 3a4ePXKY;
LfcrU,, — HOMVHasIbHOE HanpshKeHne AOMNONHNTENIbHOTO 3/1eKTPONUTaHNS;
Up — HanbonbLuee paboyee HaNpshkeH ne Ans o6opyaoBaHus;
U, — cpegHekBagpaTuyecxoe 3Ha4eHne NepBUYHOIO HaNpsPKeHNs B ycTaHOBMBLLEMCS pexxume npu U, . -0n
", «(0r0;
U,,c—COCTaBs0Las HanpshXeH1s NOCTOSAHHOIO TOKa B MepBMYHO Lienu;
U, (f)— HanpspkeHne nepexofHoro npoLecca;
U, g5 (D)—0cCTaTouHOE HanpskeHne B NepBUYHON Lenu;
N, 100 — HOMUHa/IbHOE 3HaYeHVe NepBNYHOrO HaMpsHXeHWs], BK/TOHYAsA rapMOHUKN 1 CyBrapMOHUKY;
U, — cpefHekeagparmyeckoe 3HayeHne BTOPMYHOTO Haul PSKEHUS KOHBepTepa npwm = Os.s, {0 =0;
U,— cocTaBnsoLwas HanpshkeHs MOCTOSAHHOrO TOKa BO BTOPUYHOW Lienu:
1/5ge0—CMELLIEHVE HANPSHKEHMSA MOCTOAHHOIO TOKa BO BTOPUYHOW Lienu;
U, {t)—BTOpUYHOE HanpsKeHne NepexofHOro NPoLecca;
Uggn — HOMUHaUTbHOE 3HaUYeHNe BTOPUYHOIO HanpshKeHns;
W3, (O*— ocTaTtouHoe HanpsXeHne BO BTOPUYHOI Lenn, BKoYas rapMOHUKN 1 Cy6GrapMOHUKN;
<p, —yrosn ha3oBoro casura NepPBUYHONO HaMpPSHKEHNUS;
<P2 —yron ¢pa3oBoro casura BTOPUHHOIro Hanps>XxeHns;
®du — yron haszoBoro cAsura HanPsHXeHsi B yCTaHOBUBLLEMCS PeXMME;
— HOMWHaJTbHBbI Yros ha3oBOro cMeLleHus;
Aft, — yrnosasi norpeLwHocTb (yrna pasoBoro caBura HanpsHkeHus);
8K,— MOrpelwHocTb HanpsxeHus (koaduumeHTa MacwTabHOro npeobpa3oBaHNsa HaMpsHkeHWs) B YCTaHOBUB-
LEMCS peXnme;
5* (f) — norpewHoCcTb HanpsbkeHUsa (KoadpuumeHTa maclwTabHOro npeobpasoBaHUsA HamnpshkeHus) npu  nepexopg-
HOM npovuecce.

3 OcHoOBHble TpeboBaHUA

3.1 O6wme NonoxeHns

B o6uwem cnyyae Bce 3TH npegHasHaveHbl 4719 NU3MepPeHUsi, 04HaKo onpeesieHHble TUMbl MOXHO UCMOJIb-
30Barthb 1 414 3alnThI.

3TH gBoOHOro NpyMeHeHus (T. e. 415 U3MePeHUs U 3alUMTbl) AO/MKHbI YAOBNETBOPATbL BCEM MyHKTaM Ha-
u t mLLbl O ¢ 14HM<d ia KaK ANH U3MepeHus, | akm oA 3awmnbl.

3.2 NHdopmauus, Heobxoanmas npu TeHaepax un 3akaszax 3TH
CneumndukaLmsa oCHOBHbIX NapameTpoB 3TH 1 Heob6xoaumble 0603Ha4YeHUs npuseseHbl B Tabnnye 1.

Tab6nunual — XapakTepucTuKn. NpuHATble ana 3TH

XapakTepucTunka CokpalleHHoe 0603HaueHne | MyHKT Uan NoANYHKT
MexaHu4yeckasa NpoYHOCTb Er 6.11
Hanbonbliee paboyee HanpsixeHne 418 060pyAoBaHMA Up 6.1
(knacc HanpsKeHns)
HoMVHanbHbI ypoBEHb M3015UMN en
(knacc nsonaunmn)
Ycnosusa akcnyartaumnn 6
HomuHanbHas Yactota 7.5.1
HoMUHasIbHOE rnepBUNYHOE HanpsxeHue 7.1.1
HoMuHasibHOEe BTOpUYHOE HanpsiXeHue 7.1.2
HOMMHabHbIM KO3 MUNLUMEHT HANPSKEHNSA 7.3

9
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OKoHYaHMne Tabnuubl 1

XapakrepucTtmxa CokpalleHHoe 0603HaueHne | MyHKT uav NoAnyHKT

JonycTmas Npoao/IHXUTENLHOCTL NepeHanpsxxeHns 7.3

BTOPWYHbIA MaKCMMasbHbI TOK

HomuHanbHas Harpyska Soom 7.2
Knacc TouHocTn 14
HoMmuHanbHOoe HanpshkeHne 3NeKTponuTaHus i 75.2
HomuHanbHoe HavasibHoe cmelleHve hasbl, HOMUHAMIBHOE BPEe- | guvom-suam 14

MS 334 PXKKU

4 HopwmasibHble (paboumne) n ocobble yCnoBUS NpUMeHeHUA

Moapo6Has MHGOpPMaUMs OTHOCUTE/IbHO KaccuduKaumm YC/IoBUIA OKpyxatolweli cpefbl npvBedeHa B M3K
60721.

4.1 Pabo4une ycnosus akcnayaraunm

4.1.1 TemnepaTtypa OKpy>XaroLLero Bo3gyxa
Mo kAMMaTUYeCKoMy UCMONHEHUIO OTH AenaTca Ha TPpY KaTeropumn, Kak nokasaHo B Tabnuue 2.

Tab6nunya2 — TemnepaTypHble kKaTeropmm

KaTeropus MwuHumanbHas Temneparypa *C MakcumasibHas Temneparypa 'C
-5/40 -5 40
-25/40 -25 40
-40/40 -40 40
MpumeyaHune — Npu BbIGOpe TeMNePaTYPHOR KaTeropun Ao/mMxHbI ObITb ONPeAeneHbl YCI0BUS XpaHeH s
N TPAHCMNOPTUPOBKM.

4.1.2 BbIcOTa Haf YPOBHEM MOpPS

RwecrfiTa Hag ypnssmMAM Mopa xa MpAakHHANT 1MO0 m

4.1.3 KonebaHus nnim noasemMHble TOMUKN

BHewHne konebaHna no OTHoOWweHMO K 3TH mnnuM noAasemHble TONYKM He BAUAKOT Ha ero paboTty. OaHako
cnefyet NpYHUMaTb BO BHUMaHWE, YTO KOHCTPYKUMA HEKOTopbiX 3TH MOXeT ObiTb 4YyBCTBUTE/IbHA K BUOpauuvsim.
CooTBeTCTBYlOLME UCNbITaHMA Takux 3TH Ha BUGpaLmio NpoBoAATCA N0 TPpeboBaHUIO 3aka3unka.

4.1.4 YcnoBus akcnnyatauum 3TH B 3aKpbITbIX NOMELLEHUAX

Ycnosus skcnnyaTauum:

a) BMSIHME COJTHEYHOW paanaumm — NpakTUYecKn OTCYTCTBYET:

b) OKpyXaroLwuii Bo3ayx — 6e3 3arpsa3HeHnst Nbi/iblo. AbIMOM, KOPPO3W MHbIMW ra3amMu, napamMu Uin Cosblo:

C) B/TXXHOCTb:

* cpefHee 3Ha4YeHNe OTHOCUTE/TIbHOM BA@XHOCTY B TeueHue 24 4 He Bblwwe 95 %;

* CpefHee 3HaYeHne faB/ieHVs BOASAHOIO napa e TeyeHue 24 4 He Bbiwwe 2.2 kla:

* cpeHee 3HauYeHMe OTHOCUTE/IbHOM BAQXHOCTY B TedeHne 1 mecsua He Bbiwe 90 %:

* CpefHee 3HaYeHne faBrieHVs BOAAHOIO napa B TeveHve 1 mecsua He Bbilwe 1.8 klMa.

B HEKOTOPbIX Crlyyasax Npu AaHHbIX YC/IOBUAX AOMNYCKAeTCA Haimyme KoOHAeHcaunu.

MpnmevaHusn

1 KoHgeHcaums MoXeT NoABUTLCA NPU BHE3aMNHbIX U3MEHEHNSAX TemnepaTypbl 8 nepruobl BbICOKOW BaXXHOCTH.

2 Bo34elicTBUSI BbICOKOW BI@XHOCTU M KOHAEHCAUWUW, MPUBOASLLErO K HapyWeHUsIM W30MAUUM WU KOPPO3uK

METa/I/TMYECKUX YacTel, MOXHO M36exaTb MPU UCMOSIb30BaHUU CheunasibHO paspaboTaHHbix STH ANs Takux ycnoBwii
NpYMeHeHMsI.

3 KoHgeHcauum MOXHO Takke n3bexaTb MnopaepXaHvem COOTBETCTBYHOLWMX YC/IOBUA B MOMELEHUN, HaIMUunem
COOTBETCTBYHOLLEV BEHTU/IALMM 1 06OrpeBa UAn NpuMeHeHemM 060pyA0BaHMs, YMEHbLUIAIOLWETO B/IAXKHOCTb.
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4.15 Ycnoswus akcnnyaTauuu 3TH Npu HapyXHOM yCTaHOBKe

YcnoBusi akcnayaraumu:
a) cpefHee 3HaueHve TemrepaTypbl OKPYXatoLLero Bo3ayxa B TeueHue 24 4 He Bbille 35 8C;

b) cosiHeuyHyto paguaumio cebiwe 1000 W/m2 (B AACHbIV AeHb € No/4eHb) — c/eayeT yunTbiBaTb:

C) 3arpsi3HeHVe OKpPYXalolero BO34yxa MbUibl, AbIMOM, KOPPO3WWHbIMKM rasamMu, MnapamMu WM COMbK  He
Bbllle YPOBHeli, NpnBeAeHHbIX B Tabnuue 8;

d) paBnieHve BeTpa He Bbiwe 700 Ma (npy ckopocTtn 34 M/c):

€) Ha/IM4yme KoOHAeHcaunm Nnamn ocagkos.

4.2 Oco6ble ycnoBus akcnayaTaumm

Tpeb6oBaHusa K 3TH npu ycnoBusX, OT/INYHLIX OT YCMOBWUIA 3KcnayaTaumn (g4aHHbiX B 6.1). AO/MKHbI cooTBeT*
CTeoBaTb NpuBeAeHHbIM MyHKTam HacTosLWero ctaHgapTa.

4.2.1 BblcoTa Hag ypoBHeM MOpS

Ona npumeHeHua 3TH Ha BbICOTE Han YpOBHEM Mops cBbiwe 1000 M npu npeBbllWeHUN cTaHdapT-
HbIX paboymx aTtmMocdepHbIX YCMIOBUI [O/MKHO ObITb OMpeAeneHO pacCTosiHMe 06pa3oBaHWSa AyrM MyTeM YyMHOXe-
HUS OOMNYCTUMBIX HanpshkeHWn, TpebGyembiX Ha MecTe 3Kchayatauuu, Ha Ko3aguLMEHT K B COOTBETCTBMN C pu-
CYHKOM 3.

MpumMeuyaHUe — BbicoTa Hag YPOBHEM MOPS HE BAUSIET HA AW3/IEKTPUYECKYIO MPOYHOCTL BHYTPEHHEN
nsonaumm 3TH. MeTog NpoBepKy BHELHEN N301SILUMN AO/HKEH 6bITb COrIacoBaH MeXAy U3roTOBUTEIEM U 3aKa3UMKOM.

[ ]
1,50

m=1

140 =

i mu 0,

1.20 7t

110

1,00 |
1000 1500 2000 2500 2000 3500 4000

It

PucyHok 3 — KoppeKkTupytowmii BbICOTHbIN KO3thdnuneHT

BbICOTHbIT KOAMULIMEHT MOXET 6bITb PACCUMTAH C MOMOLLbIO C/IEAYIOLET0 YPaBHEHMS:

K = emiH- igoov8iso

rae H—BbicoTaHa[ ypOBHEM MOpSAeMeTpax;
T -1 — [15 Ha/l PSHKEHNIA MPOMBbILLNIEHHOM YaCcTOThbl U FPO30BOr0 UMMY/bCa:
T = 0.75—[n9a HanpsXXeHna KOMMYTauMoOHHOIo NMNy/ibCea.
4.2.2 Tewmneparypa OKpyXatoLlero so3ayxa
Ona 3TH. ycTaHaBnuMBaeMblX B MecCTax, r4e OKpyXawlwasa Temnepatypa MOXeT 3HauuTesIbHO OT/InyaTbCA
OoT paboumx ycnoBuin akcnayaTauuun (nNepeyncrieHHblx B 6.1.1). npeanoyTUTeNbHbl Ccnegylwmne MUHUMaSIbHbIE W
MakcMasibHble Anana3oHbl TeMmnepartyp:
a) oT muHyc 50 *C go nntoc 40 €C — ans o4eHb X0/104HOro KMmaTa:
b) oT MuHyc 5 *C go nntoc 50 *C — ANnsa o4eHb XXapKoro Kan mara.
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MpumeuaHnqa

1 ANnA HEeKOTOpPbIX PEerMoHOB C YacTbIMWU TEM/IbIMU BNXHLIMW BETpamMu U BHe3anHbIM M3MEHEHWEM OKpYXXatoLlemn
TemnepaTtypbl CBOMCTBEHHO Ha/IMYMe KOHAEHcaLMN, AaXe B 3aKPbITOM NOMELLEHNN.

2 TMpn HEKOTOPbIX YCNOBUAX COMMHEYHOM aKTUBHOCTU, YUTOGbI He Obl/IN NPEBbILLEHbI YKa3aHHble Npeaensl Temnepa-
Typbl. MOXeT noTpeboBaTbCs MNPUHATME COOTBETCTBYIOLLMX Mep. Hanpumep Hannyue KpoeT, NPUHYAUTENIbHOM BeHTUNA-
uMn n T. a.

4.2.3 3emnetpsceHns
Tpe6oBaHNA 1 UCMbITaHUS — HaxXo4ATCA Ha PaCCMOTPEHUMN.

4.3 Cucrtembl 3a3eMsieHUsA

4.3.1 O6ume NonoxeHns

3TH [0/KHBbI 6bITb MPUTOAHBLIMUN K 3KCM/TyaTaunmn B CNeayoWmnX CMcTeMaxX 3a3eM/1eHNS:
a) C N30/IMPOBaHHOI HelTpasbio:

b) C HENTPaNblo, 3a3eM/IEHHOW Yepe3 AyrocacsLnii peakTop;

C) C 3a3eMJIeHHOW HeliTpasbio:

* C I/1yX0 3a3eM/IEHHOI HENTpasbio;

* C HeliTpanbto, 3a3eM/IEHHO Yepe3 COMpPOTUBIIEHME.

5 HomuHasbHbIE 3HAYEHUA

5.1 HoMWHasIbHbIE 3HAYEHUS HAMNPSHKEH WA

5.1.1 HomuHanbHOe nepBUYHOE HanpsXeHue

CraHfapTHble HOMWHa/IbHbIE TMEPBUYHbIE HaMNpPsKeHUs Tpex- U ofHodasHbIX TPaHCOPMATOPOB, WCMOJb3Y-
eMbIX B OAHO (ha3HOW wv TpexdasHoi cuctemMe Mexay MVHUSAMW, AO/DKHbI COOTBETCTBOBATb OAHVMM M3 3HayeHui
HOMWHA/IBHOTO JIMHEWHOrO (Mexayda3Horo) Han pshkeHus. onpegensiemoro B M3K 60038. CtaHAapTHble HOMMU-
Ha/IbHble MEePBUYHbIE HaMpsHXeHUs ogfgHodas3HOro TpaHcdopMaTopa, MOAK/IIOYEHHOIO MeXAdy OAHOW W3 JIMHUIA
TpexdasHo CUCTEMbl W 3eM/IEN WIN MeXAy HeWTpasibHOW TOUKOW CUCTEMbI W 3eMJieli, [O/DKHbl OblTb paBHbI
OAHOMY 13 3HAYEHNA HOMUHA/IBHOTO HanpshKeHWsi CUCTEMbI, YMHOXEHHOMY Ha 1/v'3.

MpunmevyaHune — TlpumeHeHne 3TH B KauyecTBe U3MEpPUTENbLHONO WM 3alMTHOro TpaHcdopmartopa 6a3upy-
eTCA Ha HOMMHATbHOM MEPBUYHOM HanpshHKeHUU, TOorga Kak HOMUHasIbHbIA YPOBEHb U30/ALMK onpeaensieTca npegesib-
HbIM HanpshkeHnem g o6opyaoBaHus (Knaccom HanpshkeHust) no M3K 60038.

5.1.2 HomunHasibHOe BTOPUYHOE HanpsXeHue

CTtaHOapTHble 3Ha4yeHUs HOMWHa/IbHOTO BTOPUYHOIO HanpsbkeHus, pAaHHble B MO3K 60044*2. npuMeHUMbI
Takke n Kk 3TH.

B pononHeHve pansa ogHodasHbIX TpaHCcopmMaTtopoB € OAHOdasHbIX WM MOAK/YEHHbIX Mexay dasamu
TpexdasHbIX cucTemMax, a Tawkke nO19 TpexdasHbIX TpaHCOopMaTopoB B TpexdiasHbIX cucTemMax CcTaHOapTHbIMU
HOMWHa/IbHBIMWN 3HAYEHUSIMW BTOPUYHOTO HaNpshXXeHUs (B BONIbTaxX) MOTyT 6bITb:

1.625-2-3.25-4-6.5.

Lna ofHoasHbIX TpaHCOPMATOPOB, MCMOMb3YeMbIX B CUCTEMaxX «aza — 3eMss» WAN  TpexdasHbIX
cucTeMax, rae HOMMWHa/NIbHOE MNepBUYHOE HamnpshkeHWe paBHO u4uUC/y, pasfaefnieHHoMy Ha V3, cTaHAapTHbIMK  3Ha-
YEeHVAMN HOMUHA/TBHOTO BTOPUYHOTO HanpshkeHns (B BOIbTax) MOTyT 6bITh:

1.625/"3 - 2/"3 - 3.16/14/T - 4/"3 - 6.5/"3.

Ona OTH. wumerowmx A[ONOAHUTENbHblE BbIBOAblI W MpeAHa3HayYeHHbIX ANA WU3MepeHUsi OCTaTOYHOro Hanps-
XEHNs B MNUHUW, CTaHAAPTHbIMW 3HAYEeHUSMU HOMWHA/IbHONO BTOPUYHOrO HanpshkeHus (B BOJibTax) Ha A4OMNOJHU-
TeNbHbIX 0OMOTKaX MOTyT ObITb:

e ANA TpexdasHbix ceTen: 1.625/3 - 2/3 - 3.25/3 - 4/3 - 6.5/3;

e Ans ogHodhasHbIX ceTeii: 1.625/2 - 2/2 - 3.25/2 - 4/2 - 6,5/2.

MpumedyeH nB — MNOACHEHNA OTHOCUTENbHO HU3KOBOJIbTHbLIX 3HAYEHW BTOPUYHOrO HanpsXeHus AaHbl B
nyHkTe B.2.

5.2 CTaH,qapTI/BOBaHHbIe 3Ha4YeHNs1 HOMUHa/TbHO BbIXO,qHOIz MOLLHOCTHN

CTaHOapTM30BaHHble 3HAYeHWs1 HOMUHA/IbHOW BbIXOAHON MOLWHOCTU (NpvBeAeH bl B MpunoxeHun J1) B BOMb*
Tamnepax Ao/MkHbI 6bITb BblIGPaHbl U3 psiga:
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0.001-0.01-0.1-05-1-25-5-10-15-25-30.

Mpw 3TOM pekoMeHA0BaHbl 3Ha4eHVS HOMUHA/IbHOM BbIXOAHOV MOLLHOCTU (B BO/IbTaMnepax):

» ANsi ATH ¢ BTOPUYHbIM HanpshkeHvem i 10 B: 0,001 >0.01 >0,1 >0.5;

e ansa 9TH ¢ BTOpPUYHbIM HanpsbkeHnem >10 B: 1 - 2.5- 5- 10-15-25 >30-.

B cneunanbHbIX criydasx MOryT 6biTb MCMOb30BaHbl Apyrve 3HayeHus.

HomuHanbHol Ana TpexdasHoro TpaHcopmaTopa cuntTaeTcs BbIXOAHAsA MOLLHOCTb Kaxol 13 gas.

MpumeyvaHna

1 CnepyeT 06paTuUTb BHUMaHME Ha TOT hakT, 4TO yBeMYEeHNe HOMUHA/IbHOW BbIXOAHOWM MOLLHOCTY BbI3bIBaeT.

* CHWXXEHVEe HaZleXXHOCTU:

* YBENNYEHNE NOTPEBNEHNS SNEKTPOSHEPIUN;

* MOBbILWEHNE CTOMMOCTU:

* YMEHbLUEHNE HOMTa/IbHOM BbIXOAHOM MOLHOCTW, NPUBOASALLEE K YBE/IMYEHUIO YYBCTBUTENLHOCTU K 3/1eKTpoMar-
HUTHbIM NOMexaMm.

2 Ecnv ogHO M3 3Ha4YeHU i HOMUHArbHOW BbIXOAHOW MOLWHOCTM OTH COOTBETCTBYET CTaHAAPTHOMY K/accy TOYHO-
CTW. TO 3TO He WUCKIYaeT APYIUX 3HAYEHW, OT/IMYHBIX OT CTaHA4APTHbBIX UM COOTBETCTBYIOWMX CTaH4APTHBIM Kiaccam
TOYHOCTU U BbIXOAHOW MOLLHOCTMW.

5.3 CTaHAapTM30BaHHble HOMUHA/IbHbIE 3HAYEHUS] KO3(DMPULIMEHTA NepeHanpsXKeHns

5.3.1 3asemnsaemble 3TH

HoMUHanbHbI  KO3MMMUMEHT HaNpPsHXKeHUs aANa  3a3emnsieMblx 3TH 3aBUCUT OT Ko3aghduumeHTa 3asemsie-
HUA B TpexdiasHoii ceTu.

CTaHAapTHble 3HAYeHUss HOMWUHa/IbHbIX KO3(MMUMEHTOB MepeHanpsxeHns B 3aBUCUMOCTU OT HOMWUHaUIb-
HO MPOJO/DKUTENIbHOCTM BPEMEHUN HaXOXAEHWS MO, MOBbIWEHHLIM  HaMpPsHXKEHUEM MNPU  Pas/IMyYHbIX YCNOBUSAX
3a3emsieHUs AaHbl B Tabnnue 3.

Tab6nwnuya3 — CraHgapTHble 3Ha4YEHNSA HOMUHa/TbHOTO KO3hdunLMeHTa nepeHanps>keHns

SHavenme HomnHanbHoe MeTog, nogKMyYeHUA NepBUYHbIX eeosoe 1 ycnooun
HOMVWHA/ILHOTO opens Ao 3a 3£M11eva 8 Y
ko3adhdhmym eHra p
HanpsbxeHue
1.2 MpogomkutensHoe Mexay dhazamu B /110601 ceTn
Mexay HenTpasibHbIMM TOYKaMu 3Be3fbl TpaHcdopmMaTopa U 3eMm-
nevi B o6oii cetn
1.2 MpoaomknTenibHoe Mexay hasoii n 3emsieit B ceTn ¢ adh(PeKTMBHO 3a3eMIEHHON Helt-
Tpasibio
15 30c
1.2 MpogomkutensHoe Mexay ¢hasoii 1 3emnein B cetm ¢ HeapPeKTUBHO 3a3eMJsIEHHOW
HENTpasiblo C aBTOMaTUYECKNM BbIK/I0UaTeIeM 3a3eMsieHmns
1.9 30c
1.2 MpoaomknTenbHoe Mexay chasoli n 3emneii B ceTn ¢ U30/IMPOBaHHOM HeliTpanbio 6e3
aBTOMAaTMYECKOr0 BbIK/IHOUATES 1S 3a3EM/IEHNSI WU B CUCTEME C 3a-
1.9 84 3eM/IEHHOI HenTpanbio 4vepes gyroracsuwmini peaktop 6e3 aBTOMa-
TNUYECKOro BblK/loUaTens 3azemMsieHns

MpumedyaHwue —TlocornaweHno Mexay npon3BoauUTENIEM U 3aKa3uyMKOM [OMYyCKaeTCH yMeHbLaTb
3Ha4YeHNA HOMNHaJTIbHOIO BPEMEHMN.

5.3.2 Hezaszemnsiemble 3TH
3HaYeHMe HOMUHA/IbHOTO KO3dhuumeHTa HanpshkeHns AAa Hesasemnsemblx 3TH gos/mkHO coctaBnAatb 1.2

npv NPOAOHKUTENTBHOM BPEMEHN PaGOThI.
5.4 CTaHAapTU30BaHHble HOMUHA/IbHbIE 3HAUEHUSI HANPSHKEHUS 3N1EeKTPONUTaHUS

Onsa anektponutaHmsa 3TH nNpuMMeHMMbl CTaHAapPTU30BaHHble 3HAYeHWS HOMMWHa/IbHOIMO HanpshkeHus, AaH-
Hble B 3.2 M3K 60255-6.
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MpumeyaHnqa

1 Ccbllkn Ha gpyrve ctaHOapTbl OTHOCUTENbHO TpeGOBaHVIVI K HOMWHa/IbHbIM 3Ha4Ye€HUAM HaNps>XXeHuna 3/1EKTPO-
NMNTaHNA HE PpeEKOMEHOYHOTCA.

2 Ccbl/IKM Ha obuwme pasfenbl APYrUX CTaHAApToOB, PaCMpOCTPAHSIIOWMXCSH Ha 3/1eKTPONUTaHUE 3MEKTPOHHOrO
060pyA0BaHNs NOACTaHUMIA, 4ONYCTVMbI NPY YCI0BUN AeNCTBUS COOTBETCTBYIOWNX CTaHAAPTOB.

5.5 CTaHAapTu3oBaHHble HOPMUPOBaHHbIE 3HAUEHMS APYTMX BAUSIIOLLMX NapameTpoB

5.5.1 CtaHOapTU30BaHHbIi HOPMUPOBaHHLIV Ananas3oH 4acToTbl

CTaHOapTU30BaHHbIA Ananas3oH 4acToTbl AO/MKEH cocTaBfiAaTb OT 99 % pno 101 % ee HOMWHa/IBHOrO 3Haue-
HUA B YCTaHOBJ/IEHHOM Kfnacce TOYHOCTW ANnA usMmepeHnss un ot 96 % po 102 % — e ycTaHOBJ/IEHHOM Kacce
TOYHOCTW ANA 3alNTbI.

MpumeyaHnqa

1 3ro TpeboBaHMe pacnpocTpaHseTcsa Ha Bce Tunbl 3TU.

2 PacwupeHHble amanas3oHbl 4acToTbl paccMaTpuBaloTCA A1 HOBbIX 06/1acTell NPUMEHEeHUs, HanpumMmep usmepe-
HUS NapamMeTpoB KayecTBa 3/1EKTPOIHEPTnN NPU U3MEPEHUN FTAPMOHUK 1 CY6rapMOHUK.

5.5.2 CTaHAapTW30BaHHbI HOPMUPOBAaHHbIV AMana3oH HaNPsHKEHUS 3NEKTPONUTaHNS

CTaHOapTN30BaHHbIA Anana3oH HanpshkeHUs 3/1eKTPONUTaHusA OO/HKEH HaxoanTbCsa B Npeaesiax oT 80 % o
110 % ero HOMMHa/ILHOTO 3HAYEeHUA.

5.5.3 CTaH4apTU30BaHHbI HOPMUPOBAaHHbIM Anana3oH Harpy3ok

CTaHOapTHbIA AMana3oH Harpy3okK [AO/DKEH HaxoauTbcA B npegenax oT 25 % pgo 100 % ee HOMWHAsIbHOTO
3HauyeHua npu kKoadhdumumeHte MolwHoctTn 0.8. korga 3HavyeHMe HOMWHA/IbHOW BbIXO4HOW MOLWHOCTU Bblwe Wan
paBHO 5 BA. [na 6o0nee HU3KMX 3HadeH wnii STH uMeoT MOrpewwHocTb B npegesiax 3afaHHOro ksacca TOYHOCTU
npu Nto6om KoadhprLmeHTe MOLHOCTY HOMUHA/TBEHOM Harpy3Ku.

MpumeyvyaHune — lMpeBblWeHVe 3HAYEHUS KOIMPULMEHTA MOLHOCTN BCNeACTBUE BJ/INAHUSA €MKOCTU COeAUNHU-
TerbHbIX Kabesieli BO BHMMaHWe He npuHuMaeTcs. Mpn He60NbLWIMX BbIXOAHbIX 3HAYEHUAX Harpy3ku 3TOT 3MdEKT MOXHO
He yuYnTblBaTb 13-3a OYEHb KOPOTKOW A/IMHbI COeANHUTE/IbHbIX Kabenen.

5.5.4 CTtaHAapTM30BaH Hbli HOPMUPOBAHHbLIW AManasoH TemMnepaTypbl

Ecnv nHaye He onpegenieHo, CTaH4APTU30BaHHbIA HOPMUpYe Mbllii AManas3oH Temnepatypbl AO/MKEH ObiTb B
WHTepBasie OT HUXXHEro 0 BEPXHEro npejesa Temrneparypbl OKpy>KatoLero Bo3ayxa BcooTBetTcTemmco.1.1.

6 TpeboBaHUA K KOHCTPYKLMN

6.1 Tpe6oBaHUS K M30/1ALUN AATUMKA NEPBUUHOIO HaMPSHXEHUS

TpeboBaHusA OTHOcATCA kO BceM Tunam IOTH. Onsa 3TH c rasoBoi usonsuuver moryt notpe6osatbcs AOMOJ-
HUT ANKWUNA TpAGNAAMUNA R NATTTOALLAA BpAMB MHUN MAXMAATIO HA pAOTrulTpAHUN

6.1.1 3HayeHns HOMWHa/IbHbIX YPOBHe 1n30n5AuMmn (KaccoB N308LMn) AN NepBUYHbIX BBOLOB

HoMuHanbHoOe 3HauYeHne YpPoBHSA U3015LMY (Kacca n3onaunn) Ana gatynka nepBUYHOro HanpsxkeHns 3TH
onpegenseTcsa ero pabounm HanpsbkeHrem (Knaccom HanpsxeHus) ansa obopyaosanus Up.

MNpou3BeAeHVe HOMMHa/IbHOTO MEPBUYHOIO  HampshKeHUs Ha  HOMWHas/IbHbIA  KO3(hMULMEHT  Hanpsbke-
HUSA He O0/HKHO NpeBbIwaTrb 3HavyeHus 1/p.

6.1.1.1 [Ana cny4asn, korga Up - 0.72 unn 1.2 kB

Ons nepBuyHbix BBOAOB C Up- 0.72 wam 1.2 kB HOMWHasIbHOE 3Ha4YyeHMe K/acca M30/1saumn  onpepensieTcsa
HOMMVHa/IbHbIM UCMbITaTe/IbHbIM HANPSHXXeHNEM MPOMBbILLIEHHOM YacTOTbl B COOTBETCTBUM C Tabnuueii 4.

6.1.1.2 [ns cny4as, korga 3.6 i Up < 300 kB

Ona nepBuuHbix BBOgoB ¢ Up £ 3.6 kB. HO MmeHee 300 kB, HOMUHa/IbHOE 3Ha4deHWe Kacca U3019UUN
onpefenseTca UCNbITaTe/IbHbIM  CTaHA4aPTU30BaHHbIM FPO30BbIM M MMY/IbCOM W  UCMNbITATE/IbHbIM  HamnpshXKeHNeM
nepemMeHHOro ToKa NPOMbILLIEHHO YacTOTbl B COOTBETCTBUM C Tabnuuei 4.

MpumevyaHune —[N8 HEKOTOPbIX 3Ha4YeHUl i Up ycTaHaBNMBaeTCA afibTepHaTUBHbIM Knacc M30a5ALMN COrnacHo
M3K 60071-1.

6.1.1.3 [Ana cny4as, korga Up a 300 kB

Ons nepBuyHbix BBOAOB C Up & 300 kB HOMMHas/ibHOE 3HayeHWe kacca W301Aunn onpeaensieTcd HOMWU-
Ha/IbHbIMW  3HAYEHUSIMW  UCMbITATE/IbHbIX HaMNpPshKeHU CTaHA4APTM30BaHHbIX KOMMYTALUMOHHBIX W  TPO30BbIX WM-
ny/1 bCOB B COOTBETCTBUM C Tabnuueit 5.

MpumeyvaHune — [N HEKOTOPLIX 3HaYeHUn Up ycTaHaB/MBaeTCA a/ibTEPHATUBHbIN K/1acc U30/ALUN COr/1acHo
M3K 60071-1.
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Tabnnuyad4 — HoMWHa/IbHbIE YPOBHU UCMbITaHUA MPOYHOCTU m3onaumn gns 3T ¢ Hanmbo/bUMM pabounm Hanpske-
HVeM Ha nepBuYHbIX BBOogax Up < 300 kB
3HaueHne Hanbosbliee HomMmnHanbHOE 3Ha4YeHne UcnbiTaTes1IbHO- HomunHasnibHOe 3HaveHne
pabouero HanpsxeHns Up ro HanpsXeHnsa nepeMeHHoOro Toka ncnbITateNIbHOro HanpsXeHus
(pelictBytowee). KB NPOMBbILLNIEHHO YacTOTbl 4/ ‘PHen . rpo30BOro MMmnysnLca n**mncn
(pencrtBytoLlee), cB (amnnntygHoe). 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
725 140 325
100 185 450
123 185 550
230 650
145 230 550
275 650
170 275 650
325 750
245 395 950
460 1050
MpumeyvaHune — [1na yCTaHOBOK PEKOMeEHAYETCA BbI6UpaTb Hau BbiCLLee 3Ha4eHne HOMVHasIbHOrO Knacca
mn3onauun.

Tabnnuab — HoOMWHaNbHble YPOBHU UCMNbLITAHWA MNPOYHOCTUN M3onAumMn ana 3TH ¢ Hambonblwmnx! pabounm Hanpsxe-
HMeM Ha nepBUYHbIX B&ogax Up 2 300 kB

3HayeHne HanbosbLUEero HomuHanbHOe 3HaYeHve UcnbiTaTeNlbHO- HomuHanbHoe 3HaYveHne
paboyero HanpsbkeHus Up TO HanNPsHKEHNS KOMMYTaUNOHHOTO MCMbITATENIbHOTO HANPSHKEHWS
(oelicTBytowee), KB mMmnynbca nncn rpo30BOro nMmnysibca n'e>ucn,,,,
(amnnuTygHoe), KB (amnnntygHoe). kB
300 750 950
850 1050
362 850 1050
950 1175
420 1050 1300
1050 1425
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OkoHYaHue Tabnuubl 5

3HayeHne HanbosbLUEer
paboyeto HanpskeHna Up
{pencTeytowee!. kKB

HomuHanbHoe 3HayYeHne ucnoeiTaTesibHo-
10 HANPSHXXEHUS SOMblyTaLMOKNOro
mmMmnysnbca nncn™
(amnnuTygHoe), XB

HomunHanbHoe 3HavyeHve
UCMbITATENILHOrO HaMPsHXEHNS
rpo3oBoro nmnysbca lfitcn
(amnnuTygHoe), XB

525 1050 1425
1175 1550
765 1425 1950
1550 2100

MpumeyvaHund
1 AnA ycTaHOBOK peKOMeHAyeTCA BbIbMpaTh KaveblCl&e 3HavYeHre HOMMHAarbHOro Knacca u3onsaumm.
2 WcnbiTatenbHble YpoBHU HanpsxeHusa ¢ Up = 765 KB OKOHYaTesIbHO He YCTaHOB/IEHbI, NO3TOMY BO3MOXHbI
HeKoTopble Bapuaummn Ux 3Ha4eHnii 4151 KOMMYTaLMOHHOIO U TPO30BOI0 UMY/ bCOB.

Tabnuuyab — HOMUHasIbHbIE YPOBHM UCMbITATE/bHBLIX HanpshkeHuidi gna TH ¢ Hanbonb-
MM paboymM HanpskeHneM Ha nepBuyHbIX BBogax Up 2 300 kB
HomMuHanbHoe 3HayYeHmne ucnbiTaTesIbHOro HomuHabHOE 3HaYeHne nepemMeHHo
HanpshKeHns rpo3oBoro umnyssca 1/eucn,q, UCMbITATE/ILHOIO HAaMPSXEHUA N°*n«. ,
(amnnnTygHoe), XB (aevicTeytoLLee), kB
950 395
1050 460
1175 510
1300 570
1425 630
1550 680
1950 880
2100 975

6.1.2 [JdonosiHnTesibHble TPEOOBAHUAX U30IALUK MeXAY NepBUYHbIMU BBO4AMU

6.12.1  VicnbiTaHWe NOBbIWEHHbIM HanpsXXeHMeM NPOMBbILLIEHHOM YacTOThbl

MepBUYHbIE BBOAbI C HauGO/bWKNM pPaGoyuM HanpsbkeHvem ans oGopypoBaH» 51 Uf> 2 300 k8 [o/kHbl Bbi-
JepXvBaTb MWCMbITaTe/IbHOE HaMpshkeHNe MPOMbILWNIEHHOA 4acTOTbl B COOTBETCTBUW C BbIGPaHHbLIM HanpshkeHnem
rPO30BOro MMMyJsibCca cornacHo taéanue 6.

6. 1.2.2 WcnblTaHne nOBbIWEHHbIM HaNpsHKEHWEM WPUMbIUA  LUMHON  MacTUThbI
nepBUYHbIX BBOLOB

BbIBOAbl 3a3eMJ/IEHUA MNEPBUYHOrO [Aatyvka HanpskeHWs, N30/IMPOBaHHbIE OT Kopryca wanm O6O0/0YKWN, [0I1-
XHbl BblAEpXNBaTb HOMUHA/IbHOE KPaTKOCPOUYHOE UCMblTaTeslbHOE HanpshkeHne MpPOMbIWAEHHOW 4acToTbl 3 KB
(aelictBytowee) B TeyeHve 1 MUH.

6.1.2.3 TpeboBaHWA K YPOBHIO HaCTUUHbIX Pa3psaos

TpeboBaHMs K YPOBHIO HaCTUYHbIX pa3psaaoB npeabaBnatoTca KITH. HaunHasa cUp27,2 kB.

YpoBeHb 4aCTUYHbIX pa3psfoB Mocse npeaBapuTesibHO MPOBeAEeHHbIX WCMbITaHWi M301auMM B COOTBET-
ctBuM c 11.2.4 He [oO/DKEH NpeBblaTb 3HaAYeHW, NpUBeAEHHbIX B Tabnuue 7. NpU UCNbITAaTE/IbHOM HanpshKeHuu,
yKa3zaHHOM B TOW xe Tabnuuye.

npyv MpoBepke 3as3eM/IHEeMbIX

Tabnwu L a7 — 3HayeHus ucnbiTaTerbHOro HanpPsXXeHns N AonycTuMble YPOBHU YaCTUYHBLIX paspaaos

[onycTMMbIi ypOBEHb YACTUYHBIX Pa3psaoB
n 3HaueHue ucnbiTa- nK
OfK/ouYeHNE
TE/ILHOK HanpshKeHust
Tun 3a3emneHns nepBUYHBIX V|**°|/|cpr| Tun nsonsuum
cetu o
BBOAOB (nelicTeytoulee), KB MorpyxeHHas Teeppasn
0 XNIKOCTb

C 3a3eM/IeHHOI HeilT- | dasa Ha 3emsio Up 10 50
panbio  {k0adhthuLMeHT \,2Upi& 5 20
3asemneHus £ 1.5

) da3za Ha hasy 1.2 Up 5 20
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OKOHYaHue Tabnuubl 7

[onycTMbIA YPOBEHb YACTUYHBIX Pa3pAa0B
3HaueHne ncnbiTa- nK
Tun 3asemnenus loakniouenie Te/NbHOTO HaMNPSKEHUs!
cetn NepBUNYHBIX /\ Tun nsonauun
BBOZOB . Wwen
{neiicTeytolee}, kB lMorpyxxeHHas Teeppasn
* XXMIKOCTb
C m3onunpoBaHHO nnn | dasa Ha 3em/io 1.2 Up 10 50
He3ah(HEKTUBHO 3a- 1.2 Upf-Jz 5 20
3eM/IEHHON  HelTpa-
P da3sa Ha hasy 1.2 Up 5 20
Nbio (koahbdpnmeHT :
3a3emnieHus & 1.5)

MpumeyaHna

1 Ecnn TN ceTu HeM3BeCTEeH, TO MPUMEHAIOTCA 3HayYeHus, 3afaHHble A9 U30/IMPOBaHHON MAN He3adPEKTUBHO
3a3eMJsieHHoli ceTu.

2 [JonycTuMblii YpOBEHb YaCTUUHbIX Pa3psiA0B TakkKe pacnpocTpaHSeTCss Ha 4YacToTbl, OT/IMYHbIE OT HOMMU-
Ha/1bHOW.

3 Mpn HOMUHa/IbBHOM HanpsxeHun ITU HUXe npenesibHOro HanpsbkeHus cetu Up. rae OH AO/MDKEH 3KcnayaTu-
poBaTbCA. 3HAYEeHUS WCMbITATENIbHOTO HaMpPsHKEHUS U HamnpshKeHWS AO/15 U3MEPEeHUs YaCTUYHbIX paspsagoB MoryT
ObITb COr/lacoBaHbl MeXay Npou3BoauTesieM 1 3aKa34ynKoMm.

6.1.2.4 CpesaHHbIii rpo30BOI UMNYNLC

Ecnn 37O wucnbITaHMe oOnpefesieHo [OMOJIHUTE/IbHO, TO MepBuYHble BBOAbI [O/DKHbI BblAepXaTb Hanpse-
HME Cpe3aHHOro rPOo30BOr0 MMMy/ibCca C amMnauTygol 115 % nOAHOro HanpshKeHWs CTaHO4AaPTU30BaHHOIO rPO30BO-
ro Mmnysnbca.

MpumeyaHnqa

1 MeHblUMe 3HAYEHUA UCMbITATE/IbHONO HanpsXXeHUs MOryT OblTb COr/lacoBaHbl MeXay U3roTOBUTENIEM U 3aKa3uu-
KOM.

2 Jaxe ecnu ucnbiTaHWe cpe3aHHbIM rPO30BbIM UMMY/ILCOM HE MPeAyCMOTPEHO TEXHO/IOTMen faTtvmka BbICOKOro
HanpshkeHUs, TO ero NpoeeaeHMe NoMoraeT NPoOBEPUTb YCTOMYMBOCTb BTOPMYHOIO KOHBEpTepa K BO34eCTBUI0 BbICOKOTO
VMMY/IbCHOIO HanpshKeHUs.

3 VcnbiTarenibHas cxema fio/hkHa ObITb CcorflacoBaHa Mexay U3rotoBuTesieM U 3aKa3vymnkoMm.

6.1.2.5 EMKOCTb U TaHIeHC yrna gN3IEKTPNYECKUNX NOTEPb

3T TpeboBaHMA NPUMEHSAITCA TONbKO K IOTH C XMAKO-MacnsiHOW u3onsumeil NepBUMYHONO gaTtymka Hanps-
xeHus npn Uo 4 72.5 kB.

3HayeHnss eMKOCTU W TaHreHca yrna [An3NekTpudeckux notepb (tg 6) m3onAauMn [O/MKHbl ObITb OMpeaesieHbl

Nnpv HOMVHa/ILHO YacToTe Y YPOBHE HanpshkeHusi B Npeaesax aAvanasoHa ot 10 kB go Up//2.

MpnmevaHusn

1 3apayeit ucnbiTaHMA ABMAETCA NPOBepKa CTabubHOCTM Npon3BoAcTBa. [peenbl AN AONYCTUMbIX OTK/IOHEHUI
MOryT BbITb COr/lacoBaHbl MeXAy N3roTOBUTENEM U 3aKa34UKOM.

2 TaHreHc yrna guanekTpuyecknx notepb 3aBUCUT OT TUNa N30/IAUNN, HaNPAXeHUsa 1 TemnepaTypbl. Ero sHadyeHve

npu Upl-Jz n TemnepaType okpyxatoLleri cpesbl 06bI4HO He npeBbliwaeT 0.005.
3 AnsA HekoTopbIX TUNOB OTH CNOXHO MHTEPNPETMPOBAaTbL pPe3y/ibTaTbl UCNbITAHWA.

6.1.3 TpeboBaHMWs K BHELLHEN 13018uMmn

6.1.3.1 3arpsa3HeHune

Ona 3TH HapyXHOro WCMOSIHEHMSI C KepamM W4YecxXoi W30MAuneid, YyBCTBUTENbHbIX K 3arpsa3HeHusM, AsnHa
NyTN TOKa YTEYKN NPU Pa3fIMYHbIX YPOBHSAX 3arpsa3HeHns npusegeHa B Tabnvue 8.

Tabnunuyas — [NMHa NyTN TOKa yTEYKN

MWHUMaIbHOE 3HaYeHne [/IMHbI [nvHa nyTu ToKa yTeukn
YpoBeHb 3arpsisHeHus MyTh TOKa yTeukn
bIbDKB 1/21 Pa3pagHoe pacctosHve
| — Nerkuii 16
Il — CpegHuia 20 S35
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MVHMManIbHOe 3HayYeHVe 4/IMHbI [nuHa nyTn ToK» yTeuku
YpoBeHb 3arpsi3HeHust nyTV TOKa YTEUKU
bibl/XB "1 Pa3psigHoe paccTosiHne
Il — CunbHbIN 25
IV — OuyeHb CUNbHbIN 31 £4.0

11 OTHOLEHVEe A/INHbI MYTU TOKa YyTeukn Mexay dhason 1 3emsieii K cpegHekBaapaTnyecxomy mexaygasHomy
npegenbHOMY HanpshKeHUto ans obopyaoBaHma (cMm. M3K &0071-1).

21 boToB Nogpo6Hasa nHhopMaums 1 AONYCTUMbIE OTK/IOHEHNS 3HAYEHWI ANVHBI NYTU YTEYKN NPpU NPON3BOA-
cTBe gaHbl a M3OK 60815.

MpumeuaHunna

1 CsolicTBa M309LNOHHON NOBEPXHOCTU € 3HAUYNTE/IbHOM CTeNeHN 3aBUCAT OT (hopMbl nsonaTopa.

2 B cnabo 3arps3HeHHbIX 06/1aCTAX MPU HaNMyMM ONbITa 3KCMAyaTaumMm MOXET MCNOo/1b30BaTbCA A/NHA NyTU
TOKa YrBUXu HMxe 16. HO He MeHee 12 MM/KB.

3 Mpu cMNbHOM 3arpA3HeHUn ANvHa Nyt Toka yTedkn 31 MM/KB MOxeT He cooTBeTCTBOBaTb TpeboBaHusM. B
3aBUCMMOCTM OT OMbITa 3KCn/yaTaumm u/mvnu oT pe3ynbTatoB N1abopaTopHbIX WUCMAbITaHWIA ANTa NyTU ToKa YTeuku
MOXeT ObITb YBeNIMyeHa. 8 HEKOTOPbIX CNy4vasax Heobxoauma nepuoanyeckas NpPoMbIBKa N301ALUN.

6.2 TpeGOBaHVIFl K 30714411 HU3KOBOJIbTHBLIX KOMIMOHEHTOB

H13KOBO/IbTHblE KOMMOHEHTbI OObIYHO BK/KOYAKOT B Ce6s HECKO/IbKO LUefieil C rasibBaHUYecKo wusonsauuei
MexXay HUMU. Ta N30/1AUMA A0/HKHA COOTBETCTBOBAaTL TPe6OBaHUAM, NPeACTaB/IEHHbIM HUXE.

6.2.1 CnocobHOCTb BblepXNBaTb ucnblTaTtesnibHoe MoBbILLEHHOEe HanpskeHue NPOMbILL/IEHHOMN
4acToThbl

3HayveHne ucnbiTaTeNbHOro HanpshkeHus: 2 KB (gericTeytoLee).

6.2.2 CnoCcOOHOCTb BblepXnBaTb NMMMY/IbCHOE HaNpsixeHne

3HayeHue ncnbiTaTe/IbHOro HanpshkeHusa: 5 kB (amnnntygHoe).

6.3 CnoCco6HOCTbL BblAepXMBaTb HanpskeHne KOPOTKOro 3aMbIKaHWs

3TH pomkeH ObITb pa3paboTaH W CMNPOEKTMPOBaH TaK. 4YTO6bl 6e3 MOBpPeXAeHUs BblAepXUBaTb B Te4yeHue
60 c MexaHun4yeckue U1 TernsoBble BO3AEACTBMA OT BHELUHErO KOPOTKOrO 3amblKaHWMS Ha BTOPUYHbLIX BbIBOAAaX MNpu
nogavye HOMMHaIbLHOIO HaNpPsHKEHUS.

MponsBoanTenb [O/HKEH YyKasaTb CMNoco6 oOrpaHuYeHWss Toka Ha BbIxoge (Mpy ero Haanuuu), Hanpumep
NPSIMOYTrO/IbHOIO  KO/1e6aHMs MepemMeHHOro TOKa, aMnanTygHoe 3HayeHue KoToporo B 1.2 pasa Bbille Makcu-
MasIbHOrO.

MoTpebuTento BaXHO 3HaTb, 4YTO MPU OrpaHMYeHUM TOKa Ha BbIXoAe NpPUMEHeHVe npefoxpaHuTenen Aana
yCTpaHeHNs KOPOTKOro 3amblKaHnsa HeadekTBHO. [MoatoMy 3TH [oO/mkeH BblAEPXMBaTb HamnpshkeHue KOPOTKO-
ro 3amMblkaHuA B Te4eHue 60s1ee A/INTe/IbHOrO BPpEMEHN, HeM HEOOX0ANMO A1 CropaHusa NnpeaoxpaHuTens.

MponsBoanTenb YykasbiBaeT Bpems, Tpebyemoe A7 BOCCTAHOBMIEHUS BTOPUYHOrO HanpshkeHns (e 3ajaH-
HOM K/acce TOYHOCTWM) MOC/le YCTpaHeHUsl KOPOTKOro 3aMblkaHus (418 YTOYHEHUst [OMOJSIHUTEsIbHbIX TpeboBaHuii
cMm. 6.9 1 8.10).

6.4 paHUUbI NOBLILLEHUSA TEMMepPaTypbl

6.4.1 O6wue TpeboBaHMA

OTH pomkeH 6bITb pa3paboTaH M CKOHCTPYMpPOBaH TakmM 06pa3oM, 4TOObl BblaepXvBaTb 6e€3 NoBpexaeHwuin u
NnpeBbllEeHN YCTaHOBIEHHbIX YPOBHEN TeMNepaTypbl HarpeBa KOMNOHEHTOB TeN/I0Bble BO3AECTBUSA, BbI3BaHHbIE:

* MPeBbILEHNEM MaKCMasIbHOW TeMNepaTypbl OKpyXatoLuel cpeabl;

* U3MEHEHNEM HOMUHa/IbHOW 4acTOTbl;

e yBennyeHnem B 1.2 paza HOMUHa/ILHOTO NEPBUYHOIO HaNpPsAXeHUs;

* MpeBbIWEHVEM MaKCUMa/IbHOW MOLLHOCTU pacceuBaHWsA BTOPUYHOIO KOHBepTepa W3-3a YBENWUYEHUs Ha-
NPsSHXXeHWs 31eKTPoONUTaHUs U/ BTOPUYHON Harpysku.

6.4.2 [JonosiHnTesibHble TpeboBaHUS

OTH pomkeH ObiTb paspaboTaH M CKOHCTPYMpOBaH TakK. 4YTOObl BblAEpPXMBaTb 6€3 MOBPEXAEHW TennoBble
BO3JENCTBUSA, BblI3BaHHble YCNOBUSAMW, ONuUCaHHbiMM B 6.4.1. npu KoahmuneHTe nepeHanpsXeHns u AnuTenb-
HOCTW. yKa3aHHbIX B Tabnmue 8.
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6.5 TpeboBaHUA K YPOBHIO HaBeEHHbIX pagmMonomex

Llens mncnbitaHnas — NpPOBEPUTbL 3MUCCUKD OT KOPOHHbLIX pa3psagosB, co3gaBaemMbix IOTH. OCHOBHbIMW WUCTOU-
HUKaMWN 3TUX pPa3psfoB ABJIAIOTCA BbICOKOBO/IbTHbIE Y4YaCcTKM W 4YacTU4Hble pa3psadbl Ha MOBEPXHOCTUM Kopryca
nsonatopa. VicnbiTaHne nmeeT BaxkHoe 3HaveHue ansa 9TH ¢ Up r 123 k8.

Mpoueaypa NcnbITaHNS HAXOAUTCA HA PACCMOTPEHUN.

6.6 Tpe6oBaHUs MO YCTOMYMBOCTY K NEPEHANPSHKEHNSIM

Llens umncnbliTaHUA—MNPOKOHTPOIMPOBaTL  pacnpocTpaHeHue nepeHanmeeHmVl, nepegaBsaeMblX OT NepBUY-
HOro BBOJa K BTOPUYHOMY BbiBOAY OTH wnun ero ANEeKTponnTaHuio. OCHOBHbIM UCTOYHUKOM nepeHanmeeHmVl
ABNAETCA KOMMYyTaunAa BbICOKOBOJ/IbTHOIO O60py,CI|OBaHI/IFI.

Mpoueaypa UcnbITaHNA HaXOAUTCA Ha PACCMOTPEHUN.

6.7 TpeboBaHUA K 3/1IEKTPOMArHUTHOM coBMecTu MocTu (3MC)

AOMC—3T0 cnoco6HOCTL 060pyAOBaHUS WUAN CUCTEMbI HOPMasibHO (PYHKLUMOHMPOBaTb MNPU  YCNOBUSIX BO3-
[OeNCTBMS BHELWIHEro 3/1eKTPOMarHUTHOro nossi, 6e3 cosfaHusi 3NeKTPOMArHUTHbIX MOMEX HEeAONYCTUMOrO YPOBHSI
(IEV161-01-07).

UTo6bl OUEHUTL noBefeHVe IOTH B 3M1EKTPOMArHUTHOM OKPYXXEHUU, Heo6XO0AMMO YCTaHOBUTb COOTBETCTBYHO-
Wwue npegesbl SMACCUM N YCTORUMBOCTU. Liesib KaXKA0ro UCMbITaHUS onmcaHa HUXe.

MpumeuyaHwue - JONOSIHUTENBHO CM. B.5-2.

6.7.1 TpeboBaHUs K aMUCCUN

Momumo TpeboBaHWii K npegenam 3MUCCUM OT HanpsXeHWn paguonomex (UCMbITaHMe Ha paguonomexu) u
nepeHanpsxexHusa, ona 3TH A0/mMkHbl 6bITb COOTBETCTBEHHO WCMNbITaHbl MNpeAesibl 3MUCCUW, paccMaTpvBaemMble B
CISPR11.

6.7.2 TpeboBaHUA K yCTONUYMBOCTU

MepeyveHb wucnblTaHUii, npuemsnieM bix Ana 3TH. ansa onpegeneHHbIX K1accoB 6e30MacHOCTM U KpUTepuu KX
OLleHKM faHbl B Tabnnue 9.

[pyrve ncnbitaHus, KOTOpble MOTyT NPeACTaBNATbL UHTEPEC, HAXOAATCA HA PACCMOTPEHUN.

6.7.2.1 T[apMOHMYeECKNe U NHTEPrapMOHNYECKNE NMOMEXN

Lleflb ncnbiTaHn S — NPOBEpUTb YCTOMUYMBOCTb OTH K rapMOHMYECKMM W WHTEPrapMOHMYECKUM COCTaBsHO-
LWVM HMU3KOBOJIBTHOrO 3siekTponutaHnsa OTH. 3TO uCnbITaHMe MNPUMEHMMO TOJ/IbKO K 3TH, MCMonb3yrwmm 3eKT-
POH MTaHMe OT UCTOYHMUKA HaNPSXeHNS NepeMeHHOro Toka.

6.7.2.2 MepgneHHoe n3MeHeHMe HanpsKeHNs aN1eKTponuTaHns

Llenb wncnblTaHUA — npoBepuTb YCTOMUMBOCTb OTH K MeANEeHHbIM W3MEHEHMSIM HampPsHXKEHUS HU3KOBOJIbT-
HOIO 3/1EKTPONUTaHNSA.

Tpe6oBaHHe pacnpoCTpaHAeTCA Ha 3/IeKTPonuUTaHMe OT WCTOYHMKOB HarmpshkeHUs nepemMeHHOro WamM nocTo-
AHHOrO TOKa.

Tab6nunuyad — TpeboBaHUS K UCTIbITAHUAM Ha YCTONUYNBOCTb

Ycnosusa ncneltaHus Ccblika uB cTaHgapT Knacc 6e3onacHocTun Kputepuii oueHkun

[apMOHUKN N MHTBPrapMOKUKuY ~ Ha paccmoTpeHun 2 A.

T
MepneHHoe  W3MEeHEeHMe  HanpshkeHus M3K 61000-1-11 OT1+12% A0-15% A.
anieKkTponuTaHnsa
MeasieHHOe  M3MEHeHMe  HamnpsXeHus Ha paccmoTpeHun — A.
anekTponuTaHua [2]
[poBasibl HanNpsXXeHNUss U KOPOTKME 3a- M3K 61000-4-11 30% onsa 0.02C A.
MblKkaHus " 100% agna 0.1 c
MpoBasibl HanNpsXXeHUst U KOPOTKMe 3a- M3K 61000-4-29 50% ansi 0.1 c A.
MblKaHus 2> 7l 100 % pna 0.05 ¢
YCTOMUMBOCTb K MEepexofHbIM npoLiec- M3K 61000-4-5 4 B
cam
BbICTpbIii 9N1EKTPUYECKMIA CMaa/BblOpOC M3K 61000-4-4 4 b
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YcnoBusi ucnbiTaHus Ccblfika Ha cTaHgapT Knacc 6e3onacHocTun KpuTepuii oueHKN
YCTOMUYMBOCTb K KosiebaTenibHbIM BOJ/THAM M3K 61000-4-12 3 [5)
dnekTpocTaTuyecknin paspsas M3K 61000-4-2 2 b
YCTOMYMBOCTb K MarHUTHbIM NOJISIM MPO- M3K 61000-4-8 5 A

MbILL/IEHHOM YacTOThl

YCTOMYMBOCTb K MMMYJ/IbCHbIM MarHuT- M3K 61000-4-9 5 b
HbIM NONAM

YCTOM4MBOCTb K KosiebaTenbHbIM MarHuT- M3K 61000-4-10 5 B
HbIM NONAM

YCTON4MBOCTb K paguauum, pagmovacTtoT- M3K 610CXM-3 3 A
HbIM U3/TYYEHUSM W 3/1EKTPOMArHUTHbIM

nonsm

u MpYMEHNMO TONBKO K OTH ¢ UCTOYHUKOM AN1eKTponnTaHna nepemMeHHOro Toka.
2> MpYMEHMO TOJSIBKO K OTH € UCTOYHUKOM ANEKTponnTaHnA NOCTOAHHOIO TOKa.

MpunmeyvyaHunsna

1A — MNpun pabo4ymx ycnoBusx B npeneniax TeEXHNYECKNX XxapakTepuCcTuK.

2 B — [onyckaeTcs BpeMeHHOe yXyAlleHne XapakTepucTuk n3mMepeHns unn OyHKLMOHUPOBaHNA caMmoguarHo-
CTUKM C nocreaytowmmMm caMOBOCCTaHOB/IEHMEM. He gonyckaeTcs nepeHanpsikeHue Bbiwe 500 B n yxyaweHne dyHK-
LMOHMPOBaHUSA 3alNTHbIX OTH.

* \cTouHMKM faHbl B pa3gene bnbnnorpadgus.

6.7.2.3- YCTOMUYMBOCTb K NPOBasiaM HanpsXXeHUs 1 KOPOTKMM 3aMbIKaHUAM

Lenb wucnblTaHna — npoBepuTb YCToWuMBOCTL OTH K npoBasiaMm HampsKeHUs WAM K ero npepbiBaHUsM,
BbI3BaHHbIM KOPOTKMM 3aMblKaHMEM HU3KOBOJIbTHOTO WCTOYHMKA dnekTponutaHus OTH. 3To TpeboBaHMe pacnpo-
CTPaHAETCA Ha MUICTOYHMKN 3/1IEKTPONUTAHNA NEPEMEHHOIO U NOCTOAHHOIO TOKa.

67.2.4  YCTOW4YMBOCTb K NepexogHbIM npoueccam

Llenb wvcnbiTaHna —npoBepuTb YycTonumBocTb 3TH K oOAHOHanpaBfeHHbIM MepexofHbIM npolueccaMm, Bbl3-
BaHHbIM MepeHanpsXKeHNAMU BCNeACTBME KOMMYyTaLMW Y4yacTKOB B CWU/I0BOM CeTU M paspsagoB MOHWIA  (MPAMbIX
WAN KOCBEHHbIX). OTO WCMbITAHME OYEHb BAKHO ANA CETEN BbICOKOIO HanpsiKeHWUsi U BbICOKOBOJIbTHbIX YCTaHOBOK
n3-3a 60/bLLON BEPOATHOCTY 61M3KOro paspsga MOSTHUN.

6.7.2.S YCTONUNBOCTb K 6LICTPbIM HECTALMOHaPHbIM 3/1eKTPUYecKM 6pockam (cnagam/Bbibpocam)

Llenb ucnbIiTaHUA — MPOBEPUTL YCTOMUYMBOCTbL 3TH K 3/1eKTpMYecknMm 6pockam O4vYeHb KOPOTKMX HecTauuno-
HapHbIX PEeXUMOB, MPOU3BEAEHHbIM MEPEK/IIOYEHNEM MasiblX WHAYKTUBHbIX Harpy3ok, Apebe3roMm KOHTakToB perne
(KOHAYKTVBHbIE MOMEXM), MEPEKIOYEHNEM BbICOKOBO/ILTHOW (B 4acTHOCTW, 3nerasoaoii SFg; mnn BakyyMHOW) KOM-
MyTauUVOHHOW annapaTypbl (M3/lydaeMble NoOMeXn).

67.2.6 YcCTOMYMBOCTb K KO/lebaTeNibHbIM BOSTHAM

Lenb wncnblTaHUA—NPOBEPUTb YCTOMUMBOCTL 3TH K Mepvoguvyeckym NOBTOPSAIOWMMCA 3aTyxalolWmMm Kosne-
6aTeNbHbIM BOJIHAM, BO3HMKAKOWMM B HU3KOBO/IbTHbLIX UENAX W3-3a MNPOLEeCcCOB KOMMYyTauuuM B CeTAX BbICOKOro
HanNpPsHKeHNWA WM Ha BbICOKOBOJIbTHbLIX MOACTaHUMAX (B W30/1ATOPax BbICOKOTO HarnpshXeHWs, Ha BbICOKOBOJIbTHbIX
NOACTAHUMAX C OTKPbITbIMW pacnpefenutesibHbIMM  YCTPOMCTBAMU LUMHHBIX MNepekstovaTeneil): npu  HapyLleHusaX
B paboTe C BbICOKUM HamnpshKeHMeM; v Npu 3aMbIKaHUAX € CETAX BbICOKOTO HamnpsXXeHUs.

67.2.7 YCTON4YN aOCTb K3 NIEKTPOCTaTUHECKMM pa3psgam

Llenlb uncnbiTaHnas — MpoBepPUTb YycToMumBocTb ITH K anekTpoctatuyecknm paspsgam (9CP). creHepupo-
BaHHbIM KacaHWem ofexAbl oneparopa (HenocpeAcTBEHHO WIW NPV MNOMOLWM WHCTPYMEHTa) KOOOpYyAOBaHWIO WU
€ro OKpPYXeHuIo.

B uenom aTto He MMeeT 60/bLIOr0 3Ha4YeHWsl, MOTOMY UTO 3/IEKTPOHHbIe 4YacTn IOTH HaxogATcs Ha OTKPbITOM
BO34yXe WA B 3aKpbITOM MNOMELEHNN N OObIYHO pPacnosioXeHbl HENOCPeACTBEHHO Ha nosly 6e3 CUHTETUYECKOro
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KoBpa nnn mebenn nobsmsoctn. Kpome TOro, B Lensx 6e30nMacHOCTM TakMe 4acTu O6bIYHO YCTaHOB/IEeHbl B MeTasl-
JIN4YECKOM Kopryce, MVMEKLWEM Ha[eXHOe, XOpPOLO KOHTPO/Mpyemoe 3as3emsieHue Lesv, MNOo3TOMYy BepOsTHOCTb
BO3HUKHOBeHUNA CP HNUYTOXHO masa.

6.7.2.8 YCTOAYMBOCTb K MarHUTHbIM MOASM MPOMbILL/IEHHOWN YacTOTbl

Llenb wucnbiTaHMAs — nNpOBEpPUTb YCTOMUMBOCTb 3OTH K BO3LENCTBUIO MarHUTHbIX MOJel NPOMbIWIEHHOM
4acToTbl, BO3HMKalOWWUX BOMAN3N CWUIOBLIX Kabenelii (NpoBOAOB CeTw), TpaHCcdopmartopoB M T. 4. B HOPMasIbHOM
WAN aBapuMHOM COCTOSIHUW. 3TO WUCNbITaHMe WMeeT 60/blIoe 3HayeHWe BC/eACTBME BO3MOXHOW 3SKcnnyaTauum
3/M1eKTPOHHBIX YacTellt 9TH B HenocpeACcTBEHHOW 6/IN30CTU K CU/10BbIM LENsM.

6.7.2.9 YCTOIAYMBOCTb K MMMY/IbCHbIM ManT UTHbIM MOISIM

Llenb ncnbiTaHna — NpoBepuUTb YCTOMUMBOCTbL ITH K BO3AENCTBUIO MMMNY/bCHbIX MarHUTHbIX MNOsei, creHe-
pUpPOBaHHbIX yJapamu MOJSIHANW B 3[aHWS, MeTa/l/INYeckmue COOPYXEHUS W CUCTEMbl 3a3em/ieHMs. ITO UCMblTaHue
AB/SIETCA BaXHbIM AN ceTeli BbICOKOIO HanpshkKeHUsi M BbICOKOBOJIbTHbIX YCTAaHOBOK BC/eACTBME MOBbIWEHHON
BEPOATHOCTU NOABEPXKEHHOCTN yAapamMm MOJTHUN.

6.7.2.10 YcToli4 UBOCTb K KosiebaTeNlbHbIM MarHUTHbIM NONSM

Lenb wucnbiTaHna — npoBepuTb YycTonumBocTb ITH KkonebaTenbHbIM MarHUTHbIM MNOASIM, CreHepupoBaH-
HbIM MEPeK/TI0YEHNEM BbICOKOrO HarnpsbkeHus. 3TO WUCNbITaHWe SBASAETCA BaXHbIM ANA onpejeneHns BO3MOXHO-
CTW UCNOJIb30BaHUA 3/1IEKTPOHHOIO 060pYyA0BaHNA Ha BbICOKOBOJ/IbTHbIX MNOACTaHLUMAX.

6.7.2.11 YCTOMYMBOCTb K Pagnuo4acTOTHOMY 3/1IEKTPOMArHMTHOMY MOJIO

Lenb uvcnbiTaHWs — npoBepuTb YCTOMUMBOCTE 3TH K 3/1€eKTPOMarHUTHbIM MOMASIM, CreHepMpoOBaHHbIM pa-
Juonepegatyunkamv  WAWM - APYTUMW  YCTPOMCTBaMM, W3/yvalolWmMMN  PagvovyacTOTHYHO 3/1EKTPOMArHUTHY0  3HEPruto.
BaxHbIM pakTOpOM £IBNsSieTCs MpoBepka BO3MOXHOCTU MCMNOJIb30BaHUSA B HEMNOCPeACTBEHHOM 611M30CTM OT BbICO-
KOBOJIbTHbIX YCTAHOBOK NMOPTATMBHbIX PaANoCTaH Ll 1 MOBUIbHBLIX Te/TeOHOB.

6.8 TpeboBaHUA K HAAEXHOCTU

TpeboBaHNs K HagexHocTn OTH cpaBHUMbI C TpeboBaHWSIMW ANS aHaOTUYHBLIX 3/1EKTPOHHbLIX KOMMOHEHTOB
Ha noAcTaHuusx. HaaexHocTb OTH Ao/MKHA BbITh TAKXE PACCMOTPEHA.

6.9 YCTOMUMBOCTbL K aBapuitHOMY pexnmy paboTbl

B 3aBMCMMOCTU OT WCMOMb3YeMOl TEXHOMOrMM UCMbITaHWe Ha YCTOWYMBOCTb K KOPOTKOMY 3aMbIKaHUIO W
neperpeBy NPUMEHNMO TOJILKO K BTOPUUYHOMY KOHBEPTEPY.

MpumeuyaHue — lNpeagnosiaraeTcs, YTO AATUYMK NEPBUYHONO HanNpsXeHusa n gpyrme yactm ITH. 3a UCKIKOYeHu-
€M BTOPWYHOrO KOHBEpTepa, AO/DKHbl COOTBETCTBOBATb TO/IbKO TpeboBaHUAM paboyunx YyCrOBUA MPUMEHEHUS, eCnn HeT
OPYrUX yKasaHWii.

6.10 CurHanmsaums 06 aBapuiiHOM pexnmMe paboThbl

UTo6bl K36eXaTb JIOXKHbIX OTK/IOUEeHWA 3aWMTHbIX pesie. OTH [o/mMKeH BblpabaTbiBaTb [AOMOJHUTESbHbIE
CUTHa/Tbl UHAMKALMK, KOTOPbIe MOTYT 6bITb UCMO/Ib30BaHbl B C/lyYae BO3HVKHOBEHUS:

* KOPOTKOTO 3aMblKaHWsi BO BTOPUYHOW Lienu:

« BHYTPeHHel Henonaaku, 06Hapy>KeHHO Npu BbINOSIHEHUM CAMOANATHOCTVIKU;

- NpepbIBaHKA UK NPoBasa HaNPsHKEHUs 31eKTPONUTaHUSI.

CUrHan nHanKaumm goskeH 6bITb NosyyeH 3a BpeMsl MeHblie YemM 4 Mc.

6.11 TpeboBaHUSA K MEXAHNYECKOW MPOYHOCTH

O™ TpeboBaHUA MNPUMEHSTCA Tobko K OTH C  npefesibHbIM - HanpshkeHMem An1a  obopyaoBaHus

Up - 72,5 kB v BblLwe.
B Ttabnuue 10 AaHbl pekoMeHAauuMy OTHOCUTE/IbHO CTaTUYeCcKUX Harpy3oK, K KOTOPbIM AO/KHbl ObiTb YCTOM-

umBbl OTH. a TOM Yyncne Harpysku oT BeTpa 1 Nibaa.

YKa3aHHble UCnblTaTe/IbHble HArpy3kn NpUKIagbIBaloTCA B JII060M HanpasB/ieHUY K NepBUYHbIM BBOAaM.

Mpn yctaHoBKe OTH B 3aKpbITOM pacnpefesniMTesibHOM YCTPOWCTBE, FAe WCMOMb3yeTcsA [LOMOJIHUTE/IbHOE
3M1eKTpUYeckoe KOMMYyTaUMOHHOe o060opyAoBaHMe, N0 COrNaleHuo Mexay npousBoguTeneM W  3aka3yukoMm Mo-

XeT NpoBoAnNTbLCA UCTMbITaHME Ha BM6p0yCTOVILII/IBOCTb.
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Tab6nunya 10 — McnbiTaHHa Ha YCTOMYMBOCTb K CTaTUYECKMM Harpy3kam

YCTOMUMBOCTb A CTaTUYECKUM Harpyskam F,,. N
3Ha4veHve HanablICLLero
pa6oyero HanpshxeHus 1/p. 3STH ¢ BBOgamK
kB NPOXOAHbLIMWN TOHOBbLIM*
HanpsxeHus
Harpyska Harpyaca
Knacc 1 knacc 2
Ot 72.5 00 100 500 1250 2500
OT 123 1O 170 1000 2000 3000
Ot 245 pno 362 1250 2500 4000
3420 1500 4000 5000

MpumevaHnA

1 CymMa Harpysok, AeNCTBYIOLWNX B 00bIYHbIX pabounx yCrioBUSX 3KCMlyataumm, He AosmhkHa npeBbiwatb 50 %
ucnbliTaTesIbHbIX.

2 B HekoTopbIX cny4dasax 3TH ¢ NnpoxoAHbIMY TOKOBbIMY BBOAAMU A0/DKHbI BblAEPXNBaTL PeAKO BCTpevalolmnecs
3KCTPEMaASIbHbIE ANHAMUYECKME Harpyskm (Hanpumep, KOPOTKME 3aMblkaHWsl), KOTopble MOryT npesblwaTtb B 1.4 pasa
CTaTn4eckyto.

3 [Ona psga nNpYMEHEHWA BO3MOXHa HeOo6XOAUMOCTb oOnpeaesieHUss COMPOTUBJIEHUS KPYYEHUIO MePBUYHbIX
BBOJOB. BennunHa npuknagbiBaeMoro KpyTAwero MoOMeHTa npu UCnbiTaHUM AO/hKHA ObITb COrslacoBaHa Mexay npoms-
BOAUTENEM U 3aKa34YNKOM.

6.12 BbIBOAbI 3a3eM/1EHUA

6.12.1 3a3emsieHVe gaTumKa NepBUYHOIO HaNpPsHKEHUs 1 NepBUYHOIO KOHBepTepa

HauvHaa ¢ Up b 1.2 kB. Bce MeTasimveckve uvactn OTH (ecnn uvmeroTcs) [OMKHbI ObiTb 06ecrneyveHbl
HafeXHbIM 3a3eM/ieHneM C OAHUM WM 06osee ferko AOCTYNHbIM BUHTOBbIM  3aXMMOM A715 NOAKAOYEHUA K
3a3emMnAoLLEeMy NPOBOAHUKY, NOAXOAALWEMY AN YKa3aHHbIX YC/T0BUN.

[OnameTp BUHTOB 3a@XMMa 3a3eM/ieHUss [O/KeH OblTb He MeHee 8 mMmMAnAl/p<36 kB u He MeHee 12 mMM—
onsa Up 2 36 kB.

6.12.2 3asemsieHMe BTOPNYHOIO KOHBepTepa

HaunHaa ¢ Up a 1.2 kB. BTOpUYHble BbIBOAbI BTOPUYHOrO KoHBepTepa OTH [0/DKHbI ObiTb CMPOEKTMPOBaHbI
Takum 06pa3oMm, 4TOObl KaxXAbli W3 HUX MOr OblTb 3a3eM/ileH aNbTepHATMBHO M HEe3aBUCUMO, He MpPenaATCTByA

MOAKNHOYEHVIO K BTOPUYHOM Lienu.
7 Knaccundmkauus ncnbitaHni

McnblTaHus, yKasaHHble B HacCTOsILEM cTaHAapTe, K1accuUUMPYHOTCS Kak TUMOBble, MPUEMO-CAATOYHbIE U
cneynasibHble.

7.1 TwnoBble UCnbITaHUA

NcnbiTaHnsa 3TH npoBoAATCcs A1 Kax4oro tuna TpaHcdopmaTtopoB, 4TO6bl MPOAEMOHCTPUPOBaTb WUX COOT-
BETCTBME TpebOBaHMSIM OOHOW W TOW >Xe cneyuukaumm 6e3 yyeTa TpebOBaHMI, NpeabsBsieMbIX MNpU NpuemMo-
CLAATOYHbIX UCMbITAHUAX.

MpumeuvaHune — o cornaweHuo Mexay nponssoguTesieM N 3aka3unMkom AaHHble UCTbITaHUSA MOTYT CHUTaTbCA
MOJTIOXUTENTbHBIMW U NMPU HE3HAYNTE/IbHbBIX OTK/TOHEHUAX OT crleu,mbvmaumm, eC/in NMeroTCA.

Tvn ncnbITaHWii:

a) rpo3oBbIM MMMYLCOM (CM. 8.1.2):

b) KOMMYTaUVOHHLIM NMMY/IbCOM (CM. 8.1.3);

C) Ha BNnaxHoCcTb Ana 3TH Hapy>XHOro ncnosiHeHus (cm. 8.2);

d) Ha npoBepKy TOYHOCTU U3MepPeHUiA (CM. 8.3);

€) Ha YCTOM4YMBOCTb K aBapuiiHbIM pexnmam paboTbl (cMm. 8.4);

O Ha ycToiuMBOCTb K pagunornomexam (cm. 8.5);

) Ha YCTOMUYMBOCTb K nepeHanpshxeHnsam (cm. 8.6);

h) Ha 3/1eKTpoMarHMTHYKO COBMECTUMOCTbL: amuccus (cm. 8.7.1);
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i) Ha 9NeKTPOMarHMTHYt0 COBMECTUMOCTb, YCTONYNBOCTL (CM. 6.7.2);
j) Ha ycToliuMBOCTb HM3KOBOJIbTHBIX KOMMOHEHTOB K MMMNY/IbCHbIM HanpshkeHusam (cMm. 8.8);
k) Ha ycToiumMBOCTb K NepexogHbiM npoueccam npu (cm. 8.9):
1) KOPOTKOM 3aMblKaHUM B NepBUYHON Lenun (cm. 8.9.1),
2) NOBTOPHOM BK/IKOHYEHUU B NIMHUM C OCTaTO4YHbIM 3apsgom (cMm. 8.9.2).
TunoBble UCNbITAHUA [OUI/IEKTPUKA Ha OWSNEKTPUYECKYIO MNPOYHOCTb WU30/1AUMN  AO0/DKHblI MPOBOAUTLCA  Ha
TakoM Xe TpaHcopmMaTope, HO He NoABEePrHyTOM APYTUM UCTIbITAHUAM, EC/TN HE YKa3aHO nHade.
Mocne BbIGOPOYHbLIX TUMOBLIX UCMbITaHUt 3TH B cOOTBETCTBUM C 7.1 Kaxablh U3 HUX [O/MKEH ObITb MopaBep-
FHYT BCEM MyHKTaM NPUeMO-CAATOUYHbIX UCMbITaHWI B COOTBETCTBUM C 7.2.

7.2 Tlpnemo-caaToyHble NUCMbITaHUA

NcnbiTaHmsam nogsepraeTcs kaxablii 9TH.

Tvn ncnbITaHWn N NPOBEPOK:

a) NpoBepka MapKMpOBKW Ha BBOAax M BbiBogax (CMm. 9.1);

b) WUCNbITAHWS Ha CTOMKOCTb MNEPBUYHbIX BBOAOB K MOBbIWEHHOMY HaMPsHXKEHUIO MNPOMbILLIEHHOW 4acToThbl
(cm. 9.2);

C) U3MepeHne YaCTU4HbIX pa3psagos (cMm. 9.2.4);

d) wucnbITaHMs Ha CTOMKOCTb BTOPUYHbIX BbIBOAOB K MOBbIWEHHOMY HanpsXXeHWI0 MNPOMBbILIEHHOM 4acToThbl
(cm. 9.3):

B) UCMbITAHMS HA NPOBEPKY TOUHOCTU N3MepeHunii (cm. 9.4).

Kpome wucnbITaHWii Ha NpPOBEPKY TOYHOCTU W3MEPEHUr MO €), KOTOpble [AO/DKHbI ObITb BbINOJ/IHEHbLI MOCMe
ncnbiTaHuii No b). ¢) n d). NopsaoK N BO3MOXHas KOMOMHaLMA APYTMX UCMbITaHWI He perslaMeHTMPOBaHbI.

7.3 CneuymnasibHble NcnblTaHUsA

NcnbiTaHns, OT/INYHbIE OT TUNOBBLIX WM MPUEMO-CAATOYHbIX MCMbITAHU W CcOrflacoBaHHbIe MeXay Mnpon3BO-
AnTeneM 1 3aka3vyrMKoM, Ha3bIBalOTCS cneynanbHbIMU.

O6BbEM UCMbITaHMIA U MPOBEPOK:

a) ucnblTaHMe 3NEKTPUYECKOM MPOYHOCTU M30ASUMN MEPBUYHBIX BBOAOB Cpe3aHHbIM PO30BbIM UMMY/ILCOM
(cm. 10.1);

b) n3MepeHVe eMKOCTU 1 TaHreHca yrna AnanekTpnyeckmx notepb (cm. 10.2);

C) UCMbITaHNA HA MeXaHNYeCcKyH NPOYHOCTL (CM. 10.3).

8 TwunoBble UCnblTaHUSA

8.1 NcnbiTaHusa SI'IeKTpI/ILIECKOVI MPOYHOCTU N3oNnaunn nepBnMYHbIX BBOAOB UMMNY/TIbCHbIM
Hanps>xeHnem

8.1.1 O6wwme TpeboBaHUA

VcnbITaHnA MMNY/IbCHBIM HanpsXXeHneM A0/DKHbI NPOBOAUTLCSA e cooTBeTCcTBUM ¢ M3K 60060.

NcnbiTaHus MMNYJIbCHbIM - HanpsbkeHneM OO6bIYHO MNPOBOAATCA MPU  3HAYEHUSX MNPOOHOro YPOBHA W 3arem
NP 3HAYeHUSX HOMWHAJIbHOTO YPOBHA. 3HAYeHUs WMIYJ/IbCHOIO HanpskeHUsi MpoOBHOro YpPOBHA [AOS/KHblI ObITb
Mexagy 50 % n 75 % HOMWHa/IbHOIO UCNbITaTesIbHOro. Mpu MUCAbITAHUAX LO/HKHO ObITb 3aperucTpupoBaHON U3Me-
peHO NUKOBOE 3HaYeHne NMMYJ/bCa, a Takke oopMa BOJSTHbI UMMNYJIbCHOTO HaNpPsXeHUS.

06 oTpuuatesisbHOM pe3yfbTare WCNbITaHUSA U30NALMU MOXET CBUAETE/IbCTBOBATb W3MEHeEHVE (opMbl BOJI-
Hbl 3aperncTpupoBaHHbIX MapaMeTpoB amMnauTyabl U QOPMbl MMNy/AbCa MPU MAPOBHOM WMAM HOMWHANILHOM WUCHbI-
TaresIbHOM Hanps>XeHN.

8.1.2 KcnblTaHme rpo30BbIM MMMYJIbCOM

WcnbiTaTenbHOE HanpshkeHne [AO/DKHO COOTBETCTBOBaTb 3HAYeHMsAM, fAaHHbIM B Tabsvuax 4. 5 un 6
(cm. 6.1.1), B 3aBMCMMOCTW OT MPefeNbHOr0 HanpskeHus /19 060pyAoBaHWA M YKa3aHHOTO YPOBHSA MPOYHOCTU
n3onAuunn.

WcnbiTaTenbHoe HanpshkeHe [O/HKHO MPUKNaablBaTbCA MeXAy KaXAbIM W3  JIMHEWHbIX BBOAOB JaTuuka
NepBUYHOrO HaMNpPsHKeHUs 1 3eMei.

BbiBOA, 3a3eMsieHUsA  faTtymkKa MEPBUYHOIO HanpsbkeHUst WU HEenpoBepseMOoro nepBuyHOro BBoga (B cny-
yae Heszasemnsiemoro 3TH). kopnyc wanm o6osi0vKka (ECAN MMEKTCA) LO/DKHbI OblTb COeAMHEHbI BMeCTe WU 3a3eMm-
NeHbl.
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[Ons onpegeneHns noBpexneHWi i MoryT ObiTb BHECEHbl WU3MEHEHUs NpW MOAK/IHYEHUN C Lenbl perncrpa-
LM1 AONO/IHUTENbHBIX NapaMeTpoB.

8 YaCcTHOCTH, N0 XeNnaHWo N3roTOBUTENSA:

* MOAK/II0YEHME K 3eM/1e MOXET ObITb CAeNaHo YepeB Noaxoasiee TOKO3anucbiBatollee YCTPOCTBO:

* BTOPUYHbIE BbIBOAbI MOryT OblTb COeAMHEHbl BMeCTe W 3a3eM/IeEHbl WAN MNOAK/MIOYEHbl K Moaxogslemy
YCTPOICTBY [A/15 3anncy BOJIHbl HaNpsbKeHWsi, MOSABMAKOWENCA Ha BTOPMYHOM BbIBOAE HaMpsXeHWs €0 Bpems
NCNbITAHUA.

8.1.2.1 WcnbiTaHne rpo30BbIM NMMNY/1bCOM NEPBUYH biX BBOAOB ¢ Up < 300 kB

WcnblTaHne [O/MKHO MNPOBOAWTLCA KakK A8 MOMOXUTENbHOW, Tak M A8 OTPULATe/IbHOW MOMISAPHOCTU € Mpu-
NoXeHneM nocnegoBaTeibHbIX MMMNYJ/IbCOB B KaXXA0W NOASPHOCTM 6e3 NonpaBKn Ha aTMOCEPHbIE YC/10BUS.

3TH cuuTaeTcAa BblAepXaBLUMM UCNbITaHWE, eC/IN He 0OHapYXeHO.

* 3/1eKTPUYECKOro Npobos B «HECaMOBOCCTaHaBNBAIOLLENCS » BHYTPEHHEN U3015UMN;

* MOBEPXHOCTHbIX MEePEKPbITUI B «HE CaMO BOCCTaHaB/IMBAIOLWENCA» BHELUHEN N301SLMN:

» 6onee [AOBYX MOBEPXHOCTHbIX MPO6GOEB ANA KakAOolW MONSAPHOCTUM B «CaMOBOCCraHaB/vBaloLWenca>» BHeLU-
Hel nsonauuu;

-0pYrMxX CBUAETENbCTB MNOBPEXAEHUS B un3onAuuum (Hanpumep, u3MeHeHU B opme BOJIHbI 3aperncTpupo-
BaHHbIX BEJ/INYUH).

Ons Hesasemnsembix OTH Ha KaxAblii fIMHElVHbIA BBOA, NPUXOANTCS NPUOGMM3UTE/IBHO MNO/0BMHA BCEX WM-
nys1bCOB NOOYepPeaHO C APYIMM SINHEHbIM BBOAOM, NOAK/OYaEMbIM K 3eMJie.

MpumeyvyaHune — lpuknagbiBaHne 15 NONOXUTENbHLIX W 15 oTpuuatenibHbIX WUMMYNbLCOB YyKa3aHO A5
NCNbITAHMA BHeELWHel nsonauun. Ecam nenbitaHna cornacoBaHbl MeXay npousBoguTeneM M 3aka3yumkoMm, TO KOSIMYeCcTBO
rPO30BbIX MMMNY/IbCOB MOXET ObITb YMEHbLUIEHO A0 TPEX B KaXKA0M NONSAPHOCTM 63 NonpaBKy Ha aTMOCepHbIe YC10BUS.

8.1.2.2 WcnbiTaHne rpo3oBbIM NMMNY/1bCOM NepBUYHbLIX BBOAOB ¢ Up a 300 kKB

WcnbiTaHve AO0/MKHO MPOBOAUTLCA KaK ANA MNOMOKUTENbHOW, Tak U ANA oTpuuaTeslbHOW MNOMSPHOCTM C Npu-
JNIOXXEHNEM Cepun U3 TPEX NMMY/IbCOB B KaXA0M NONSAPHOCTM 6e3 nonpaBky Ha aTMOCHepHbIe YyCNoBUS.

OTH cuuTaeTcsa BblgepXaBLUM UCTIbITAHWE, EC/N:

* HEe BO3HWKaeT 3N1eKTPMUYECKOro Npo6os;

* He OO6GHapyXeHO ApYrux CBUAETENbCTB MNOBPEXAEHUA WU30a8uMn  (Hanpumep, W3MeHeHwn e ¢opme BOJIHbI
3aperMcTpMpoBaHHbIX BETUYMH).

8.1.3 VcnbiTaHne KOMMYTaUVWOHHBLIM UMIY/1IbCOM

NcnbiTaTenbHOEe HanpsbkeHMe [AO/MKHO COOTBETCTBOBaTb 3HAYeHUsM, AaHHbIM B Tabsmue 5 (cm. 6.1.1). B
3aBMICMMOCTW OT HauBbICLLErO paboyero HanpskeHus ANs 060pyAOBaHUA W YKa3aHHOrO0 YPOBHS MPOYHOCTM U30-
NAUMN U NPUMEHATBCA MEeXAY KaxAbIM JIMHENHbIM BBOAOM AaTyMka MNEPBUYHOrO HanpsbkeHuss n 3emsneil. KoHTakT
3a3eM/IeHNs NEPBUYHOIO JaTuvka HamnpsbkeHUss WM HEenpoBepsieEMOro JIMHEWHOro BBoAa (B Ccnydae Heaasemsisie-
Moro 3TH). kKopnyc nan o060104kKa (eC/IM NMEeKTCA) A0/HKHbI 6bITb COeANHEHBI BMECTE U 3a3eMJ/1EHbI.

Ecnn TpebyeTcs, TO 3a3emMsieHMe MOXHO OCYLeCTBUTb Yepe3 noaxogsilee TOKO3anucbliBarollee YCTPOi-
CTBO.

HW3KOBO/IbTHbIE BbIBOAbLI MOTYT ObITb CO€AVHEHbl BMeCTe W 3a3eM/leHbl WU He3adeMJIeEHHble BTOPUYHbIE
BbIBOAbI MOIyT oOcCTaBaTbCA CBO6GOAHbIMW /IMOGO NOAK/OYEHblI K YCTPOWCTBY C BbICOKMM BXOAHbIM WMMeLaHCOM
ONA 3anMcy (popMbl M MMyJ/IbCa  HaMNPshKeHUs, MNOABNAIOWErOCA Ha BTOPUYHBIX BbIBOAAX HaMNpshkeHUs BO Bpems
VCMbITaHuA.

WcnbiTaHve [0/MKHO NPOBOAUTLCA KakK ANA MOMOXUTENIbHOW, Tak W ANs oTpuuaTenbHOW MOASPHOCTU UM-
ny/sIbCOB HanpsbkeHusi. [lomkHa ObITb MNpunoxeHa cepusi U3 15 nocregoBaTesibHbIX WMMY/IbCOB B KaXAOW MNonsp-
HOCTM C MOMNpaBKoi Ha aTMocepHbIe YCOBUS.

3TH panA HapyXHOW YyCTaHOBKW [O/KHbl NOABEpPratbCA TOJIbKO WCMbITAHUIO Ha MPOBEPKY 3/1eKTPUYECKOmn
NPOYHOCTU U30NALMN NOL A0XKAEM. VIcNbITaHWe B CyXOM COCTOSIHUM He TpebyeTcs.

OTH cuuTaeTcA BblAep)KaBLUMM UCMNbITaHWE, eC/N:

* He BO3HUKAET 3/1EKTPUYECKOrO NPO60S B «HECAMOBOCCTaHaB/IMBAIOLLENCA» BHYTPEHHEN N301auunn.

* HEe BO3HVKaeT NOBEPXHOCTHbLIX MPO60EB B «HECAMOBOCCTaHaB/MBAOLLENCSA» BHELLUHEN N3018umun:

* He nMpoucxoguT 6onee ABYX MOBEPXHOCTU bIX NPOGOEB ANSA KaXAOW NOMSPHOCTM B «CamMO BOe CTaHa B/iMBa-
HoLLeNCSI» BHELLHEN N30NALNN:
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e He OGHapyXeHO ApYrnX [0Ka3aTeNbCTB MNOBPEeXAeHW A B U30MSUUK (Hanpumep, uU3MmeHeHuii B copme 3ape-
rMCTPUPOBAHHbLIX UMMY/IbCOB).

8.2 VicnbiTaHue nof noxaem 3TH HapyXHOro UCMosTHEHNS

UTOObl NMPOBEPUTL BHELUHIOW W30/1AUNI0, TPAHCOPMATOPbl HAPYXHOIO WCMOMIHEHUA [AOS/DKHbl ObITb NoaBep-
THYTbI UCMbITAHNAM B YC/0BUAX 00XAA. [1pouenypa npoBoAanTcs B cooTBeTCcTBMN ¢ M-OK 60060.

8.2.1 TepBMYHbIe BBOAbI HanpshkeHusa ¢ Up < 300 k8

NcnbiTaHne A0/MKHO OblTb BbIMNOMIHEHO B COOTBETCTBMM C 11.2.2 npu HanpsbkeHUM MPOMBbILLNEHHOM 4YacToTbl
C NnonpasKOW Ha aTMoCepHbIe YCI0BUS.

8.2.2 TllepBunyHbIe BBOAbI HanpsixeHusa ¢ Up £ 300 kB

WcnbiTaHne [A0/MKHO ObITb  BbINOMHEHO MNPU  HanpshkeHMM KOMMYTaLMOHHOrO uMMyfnbca B COOTBETCTBUU
c8.1.3.

8.3 VcnblTaHMsA Ha NPOBEPKY K/lacca TOYHOCTH

8.3.1 OCHOBHbIE UCTbITAHUA Ha MPOBEPKY K/lacca TOYHOCTU

[Onsa noaTteBepxXAeHWA COOTBETCTBUA pasfeny 12 ucnbITaHUA [O/DKHbI NPOBOAUTBLCA ANA  KaKAOro 3HaveHus
Kan psbkeHusl, npmBegeHHoro B Tabnuuax 13 v 14. Npu HOMMHa/IbHOM 4YacToTe, Harpyskax, cocTaBfistowmx 25 % u
100 % HOMMHa/IbHOrO 3Ha4YeHus, 1 paboyeli TemnepaType OKpPYyXatloLlen cpeabl, BCA M HE YKa3aHOo nHade.

MpumeyaHna

1 EMKOCTHOI TpaHcdopmaTop HanpshkeHus, korga OTH obpa3oBaH €MKOCTHbIM AefiuTesieM HanpshkKeHus, Mnoc-
nepoBatesibHO COEAMHEHHbIM C yCUnuTenem, To A1 3TOro Aenutens npumeHsetcsa ctaHgapt M3K 601106 (TpaHcdop-
MaTopbl HanpsHKeHUs1 eMKOCTHble), @ HacTOALWMIA CcTaHA4apT PacnpoCTPaHAETCA TOSIbKO Ha 3/1EKTPOHHYKO 4YacTb (ycuiu-
Tenb).

2 WcnbiTaHMe MOXeT NPOBOAMTBLCS C MCMONb30BaHMEM MOAK/IHOYEHHOrO MeXAy 3Ta/IOHHbIM TpaHCopMaTopoM U1
OnddpepeHLnanbHbIM yCcunuTeieM yCTpPOUCTBa 3a4epXku. Bpemsa 3agepXkn 3TOro ycTpomcTBa AO/MKHO ObiTb 0603Hauve-
HO Ha TabnnukKe TEXHNYECKMX AaHHbIX.

8.3.2 VicnbITaHve Ha NPOBepKy Kflacca TOYHOCTY B Anana3oHe paboumx Temneparyp

B pononHeHne K ucCnbITaHMAM corflacHo 8.3.1 ucnbiTaHMe Ha MPOBEPKY Kacca TOYHOCTU HeobXoAMMO Bbl-
NosHATb B [ABYX KpaiHMX TO4YKax TeMnepaTypHOro Auanas3oHa Mnpu HOMWHAa/IbHOW 4acToTe, HOMWHa/IbHOM Hanps-
XeHnn n 100%-HOM 3Ha4YE€HUM HOMUHA/IbHO Harpy3Ku.

Bo Bpems ncnbiTaHWi cnegyeT obpaliatb BHUMaHWe Ha Tens0Boi KO3ahULMEHT.

MpumeuaHune — Bpewmsi, Heobxoaumoe AN cTabunuzaumy TeMNepaTypbl TpaHcgopmartope, 3aBUCUT OT ero
pasmepa 1 KOHCTPYKLUW.

NcnbiTaHma 3TH. 4acTMYHO PAacrosIOKEHHOr0 B 3aKPbITOM MOMEWEHMM WM YacTMUYHO Ha OTKPbITOM BO3Z4yXe,
OO/DKHbI NMPOBOAUTLCA OTAE/IbHO A/1 HapyXHbIX W OTAE/IbHO A/11 BHYTPEHHMX 4YacTel npu ABYyX KparHuX 3Haude-
HUSIX COOTBETCTBYIOLLMX TEMMEPATYPHbIX AMana3oHOB Ha OCHOBE CrieyoLWnX NpaBun:

- MakcuManbHas Temnepatypa Anst dacteli OTH. UCNOMb3yeMbIX € 3aKpbITbIX MOMELLEHUSIX, [O/HKHA COOT-
BETCTBOBAaTb MakCMMasibHOW TeMrnepaType A/1s TpaHCopMaTopoB, NPUMEHSEMbIX B 3aKPbITbIX MOMELLEHUSX;

- MUHUMasbHasi TemnepaTypa Ans 4Yacteii OTH. McCnonb3yemblX Ha OTKPbITOM BO34yXe, [0/hKHA COOTBET-
CTBOBaTb MMHMMa/IbHOW TemnepaType 4715 TpaHCopPMaTopOoB, NMPUMEHSIEMbIX HA OTKPbLITOM BO3AYyXe.

B puanasoHe pab6ouyux TemnepaTyp MOrpewHoCTb Jo/xHa ObITb B Mpegesiax COOTBETCTBYHOLLEro Kacca
TOYHOCTMW.

8.3.3 VcnblTaH Me Ha NPOBEPKY K/lacca TOYHOCTY B 3aBUCMMOCTM OT M3MEHEHWS YaCcTOThbl

B p[ononHeHwe K wcObITaHMAM corslacHo 8.3.1 gaHH 0e ucnbiTaHWe [O/MKHO NPOBOAMTLCA B ABYX KpaiHUX
TOYKax CTaHAapTHOro AuanasoHa 4acTtotbl (5.5.1) NpU HOMUMHA/IBHOM HaMpPsHKEHUU W (PAKTUYECKoW nabopaTopHoi
TeMnepaType Ha 3aBofe-U3rotoenrese. a Takke npy 100%-Ho HOMUHa/IBHOI Harpys3ke.

[OCTaToOYHbIMM -CUNTAOTCA WU3MEPEHMST NPV MOMOLLM 3TA/IOHHOW W3MepUTeNIbHOW CUCTEMbI, OTKa/IMbpoBaH-
HOIA NPV HOMWHa/ILHOW YacToTe.

dakTUYeckne 3HaYeHUsI 4acTOTbl WCMbITATE/ILHOTO HamMpskeHUss U TemnepaTtypbl NpU  UCMNbITAHUN  [OOSIKHbI
ObITb BK/IKOUYEHbI B OTHYET 06 UCMbITAHUN.
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8.3.4 VcnblTaH e Ha NpoBapkKy Knacca TOYHOCTU B 3aBUCUMOCTW OT 3aMEHbl KOMMOHEHTOB

CnocobHocTb 3TH obecneunBaTb KSlacC TOYHOCTU NPU 3aMeHe 4YacTu ero KOMMNOHEHTOB Heo6xoauMo noa*
TBEPAWTb WCMbITAHWEM Ha TOYHOCTb NpU (OAKTUYECKOW nabopaTopHOW Temnepatype, HOMWHA/IbHOW 4acToTe, HO*
MWHaIbHOM HanpsXXeHnn n 100%*Hoi HOMUHa/TLHOW Harpyske.

8.4 lcnbITaHuA Ha YyCTOMYMBOCTb K KNIMMaTUYEeCKMM BO3AeiCTBUSAM BHe NpeaesnoB pabounx

YyCMoBWiA aKcnayaTauum

McnbitaHma cornacHo 8.4.1 n 8.4.2 gna nopTBepxaeHus cooTBeTcTBuss OTH TpeboBaHMsM 6.9 MoOryT 6biTb
npoBefeHbl TO/IbKO A9 O4HOro BTOPUYHOIO KOHBEPTEpPA.

Ecnn 9TH umeeT 605ee OoOHOrO BTOPUYHOINO KOHBepTepa, TO MUCMbITaHWe [A0/DKHO ObiTb BbIMOSIHEHO Ha KaX-
OOM N3 HUX.

3TH cuuTaeTcsa npolwewm ucnbiTaHre, eciv Nocse OX1axAeHNs A0 TeMNepaTypbl OKpyxatoLlel cpeabl:

a) HeT ABHbIX MOBPEXAEHWN:

b) MOrpewHoOCTN He OT/IMYalTCA OT 3aperucTpupoBaHHbIX Mepes UCNbITaHUAMKU 60siee YemM Ha MNOJSIOBUHY
npezesioB NOrpPeLHoOCT ero Ksiacca TOYHOCTH.

8.4.1 McnbITaHWe Ha yCTOMYMBOCTb OTH K KOPOTKMM 3aMblKaHUSAM

McnbiTaHe npoBoAMTCSA, YHTOObLI NOATBEPANTL COOTBETCTBME C 6.3.

Ons npoBegeHnsa aToro wmucnbiTaHua OTH [oO/DKEH NepBOHayas/ibHO HaxXo4UMTbCA B Anana3oHe Temnepatyp OT
10*0 po 30 *C.

HanpsihkeHve nogaetca Ha nepBuYHbIe BBOAbLI OTH, a ero BTOpunYHbIe BbIBOAbLI AO/HKHbI ObITb 3aKOPOYEHbI.

BbInosiHAeTCs 04HO KOPOTKOE 3aMblKaHne NPoAO/IKUTENTbHOCTBIO 1 MUH.

MpnmMmeudyaHne — 3Iro TpeboBaHME OTHOCUTCA TakKe K MSIaBKUM MNpefoXpaHUTensaM, ec/in OHWU SABASAKTCA
COCTaBHbIMM YacTaAMn OTH.

Bo Bpems KOPOTKOro 3amMblkaHWA MEepPBUYHOIO HanpsiKeHUs HarnpshkeHre Ha BXo[e BTOPUYHOIO KOHBepTepa
[O/DKHO 6bITb 9KBUBASIEHTHO CpeHeKeaapaTUu4eCcKOMy 3HAYEHUIO N He HKe HOMUHA/TBHOTO.
8.4.2 WcnbiTaH e Ha YCTOMYNBOCTb K NEPErpeBy
WcnbiTaHrve npoBoguTcs, YTOObI NOATBEPANTL COOTBETCTBME 6.4,
Ycnosus, co3faBaeMble Ha BXOAEe BTOPUYHOIO KOHBEPTEPa, A0/PKHbI ObITb 3KBUBAIEHTHbI YCIOBUAM Ha
BbIX0O4e NepBUYHOro npeobpasosBarens Npy HOMUHaIbHOM 3HAY€HUM MePBUYHOIO HaNpPsHKeHUS, ONUCaHHOM e 6.4.
VcnbiTaHMe A0/MKHO NPOAO/HKATLCA 40 Ten0BOM cTabunmsauum cornacHo 6.4.1 n 6.4.2.

8.5 McnblTaHWe Ha BUsHUE paguonomex

Mpoueaypa HaxoaUTCA Ha PacCMOTPEHNUN.

8.6 VicnbiTaHWe Ha yCTOMYMBOCTb K NepefaBaemMbiM NOMeEXam OT NepeHanpsixeHni
Mpoueaypa HaxooUTCA Ha PacCMOTPEHNN.

8.7 VicnblTaHnsA Ha 3N1eKTPOMarHUTHY0 coBMmecTumMocTb (AMC)

McnbiTaHms npoBoadaTcs, YTO6bI NOATBEPANTL COOTBETCTBME 6.7.

B 6onblmnHcTBe crniydaeB 3TH MoxeT ObiTb pasfefieH Ha HEeCKO/IbKO OCHOBHbIX YacTeil, Hanpumep pacno-
NIOXEHHbIX B WMTax ynpasB/fieHMss M B 006nacTM KOMMYTaLMOHHOM annapaTtypbl. WcnbiTaHms Ha 3MC. cooTBeTCTBY*
owme MNpUMeEHSIEMON TEXHOIOTUK, MOTyT 6bITb MPOBEAEHbI ANSA KaXAOW M3 OCHOBHbIX 4YacTell OTAeslbHO, Ha pabo-
Tarowem 3TH B Le/IoM 1M CMOAeNMMPOBAHHbLIX YacTsAX.

OcHoBHble YacTn 3TH B c60pe NokasaHbl HA PUCYHKe 4.

8.7.1 lcnbiTaHWe Ha YCTOMYMBOCTb K 3/1EKTPOMArHUTHOM 3MUCCUMn

WcnblTaHne Ha yYCTOMYMBOCTb K S/1IEKTPOMArHUTHOM 3MUCCUMM  AO/DKHO MPOBOAUTBCA B COOTBETCTBMM C
CISPR11.

VcnbiTaTenbHbIMK Npegenamm ABASKTCA AaHHble rpynnbl 1. knacca A.

Bornee npeanoy TUTENIbHO BbIMOHATL WCMbITaHWE MNpU MOSHOW c6opke OTH. HO ANA NPOCTOThbl U B Chydae,
€C/IN HeKOTOpble YaCcTW He cofepXaT 3S/1EKTPOHHbIX KOMIMOHEHTOB, OHO MOXET ObITb BbIMNOJIHEHO Ha OCTaBLUMXCA
yacTax co6opku.
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Yscru cbopxu 1 6 Yactu cOopku 2

s ‘.
rna.e /'———

CorauaeHe Mexgay B
“acTamn cBopm 1w 2 L/
- O6nacn pacnpeasrmmTanmmond — O6nacre nywxra
yCTpoucTEa — YNPSBRASHKA

a — BbICOKOBO/IbTHAs! JIMHUSA:

6 — akpawm;

a — 3a3eMISA0LWMI 3/1eKTPoA;:

I — CUrHasIbHBbIN Nope

0, — ynpasnsooLwmi nopT;

€ — KOMMYHVKaLVOHHBI NopT;

X — KaHa/1 3MUCCUM NepeMeHHOro Toka.

3 — KaHaJ/1 3MMUCCUMN MOCTOSIHHOTO TOKa:

YacTn 060poT 1 — «HapyxHas YacTb» B MHe pacrnpeesimTe/lbHOro ycTpolicTsa:

YacTn c-60pKu 2 — «BHYTPEHHSASA YacTb» a MHe siUelikn pacnpeaenmTenlbHOro ycTpoiicTaa.
PucyHok 4 — Yactn OTH. npoBepsieMble Ha YCTOMYMBOCTb K 3/1IEKTPOMarHMTHOM 3MUCcum

6 7? VicnblTaHW Ha YCTANYNAMT?. K TTANTPAUSATHUTMbBIM NOMN*SM

WcnbiTaHne [0/MKHO ObITb MNpOBefeHO MocsefoBaTes/lbHO Ha OCHOBHbIX MOpTaX, WAEHTUMKaUMA KOTopbIX
npvBeeHa Ha pucyHke 4.

8.7.2.1 McnbiTaHre Ha yCTOMUYMBOCTb K rApMOHUYECKMM U UHTEPrapMONNYECKM NoMexXam

[JaHHas ncnbiTaTesibHas npoueaypa HaxoauTcsa Ha paccMoTpeHun (1). be3onacH bii ypoBeHb COOTBETCTBYET
Knaccy 2 (NosiHoe rapMoHuYeckoe uckaxeHue 10 %). Kputepuii oueHkn aaH B Tabnuue 9.

67.2.2 VcnbiTaHe Ha YCTOMYMBOCTb K MeA/IEHHOMY U3MEHEHWIO HANPSXXeHUS 3NeKTPONUTaHUA

VicnbiTaHne A0/MKHO NpoBOANTLCA corflacHo M3K 61000%4-11 aNnsa 3NeKTPonuUTaHUa HarnpsXeHnem rnepe-

MEHHOTO0 TOKa. VI3MeH eHne HanpsXXeHusa cocTaBfisgeT oT +12 A0 -15 % HOMUHa/IbHOro 3Ha4YeHUs.

KpuTepuii oueHkn gaH B Tabnuue 9.

VcnbiTaTenibHaa npoueaypa A1 3/1eKTPONUTaHMUA HanpsbkeHMeM MOCTOSHHOINO TOoka HaxXo4AWTCA Ha pacCcMoT-
peHun.

87.2.3- VicnblTaHne Ha yCTONYMBOCTb K MpoBasiaM 1 KOPOTKUM NpepbIBaHUSAM HanpshXeHns

McnbiTaHne AO/MKHO ObIThb BbINO/IHEHO cornacHo M3 K 61000-4*11 ans 31eKTponnTaHNs HanpshXeHneMm ne-
peMeHHoro Toka 1 M3K 61000-4*29 [2] onA anekTponuTaHna HanpsXXeHnemMm NoCTOSHHOIO ToKa:

a) nNpoBa/lbl HaMpPsHKEHUS B MNpPOLLeCCe KOPOTKOro MpepbiBaHUs A[0/DKHbI cocTaBnAte 30 % HOMWHaNbLHOro
3HAUYEHUA HarpsHKeHUSA SJIEKTPOMUTaHUA MNepeMeHHOro Toka a TeyeHme 0,02 c. OAUTENBbHOCTb WCMbITAHUA Ha KO-
POTKOE NnpepbiBaHWe A/1A 3N1EKTPONUTAHUA NepemeHHoro Toka 0.1 c;

b) A/MTENBLHOCTb WCMbITAHUA Ha MNPOBasibl HanpskeHuss 50%-HOro HOMMWH&/IBHOTO HanpshKeHUsA 3M1eKTPonu-
TaHus MOCTOSAHHOIO Toka cocTtasnsfeT 0.1 €. A/IMTEe/IbHOCTb WCMbITAHUA Ha KOPOTKOE MnpepbliBaHWe A1 3/1eKTPon-
Tam usi noctosiHHoro Toka 0.05 c;

C) KpUTEpUN OLLEeHKN AaHbl a Tabnunue 9.
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87.2.4 VicnblTaHMe Ha YCTOWYMBOCTb K MMIMY/IbCaM HanpshKeHUs

VicnbiTaHne [O0/MKHO OblTb BbINO/IHEHO cornacHo M3K 61000-4*5. McnblTaTesibHbIN reHepaTtop npeacTasis-
eT co60ii KOMOGMHMPOBAaHHbLIM BOJIHOBOW reHepaTop (cMm. 6.1 M3K 61000-4-5) co cTaHAapTM30BaHHOW hopMoii
rpo3oBoii BOSIHbI 1.2/50 (OoTKpbITaa uenb) M 10/20 mKCc (KOPOTKOe 3amblkaHue). VcnblTaTeslbHbI YpPOBEHb WMMY/b-
CHbIX HanpsHKeHW COOTBETCTBYET kaccy 4 (4 KB — B 06bI14HOM 1 2 KB — B AndodhepeHUnasibHOM pexnme).

KpuTepun oueHkn aaHbl a Tabnuue 9.

87.2.5 VicnblTaHMe Ha YCTOMUYMBOCTb K ObICTPbIM NEPEXOAHbLIM 3NEKTPUYECKMM NpoLieccam

VicnbiTaHne AO/MKHO 6bITb BbINOHEHO corslacHo M3K 61000-4*4 npu ypoBHe HanpsihXeHnii B COOTBETCTBUM
c knaccom 4 (4 kB — B guana3oHe noBTopeHus 2.5 kY Ha NOpT anekTponuTaHus n2kB — B gmanasoHe noBToOpe-
HUsa 5 klMy Ha eBofje/Bbleofe curHasia faHHbIX W MOPTOB YNpasB/ieHWs B OObIYHOM pexume). McnblTaHne [O/MKHO
6bITb MPOBEAEHO C MCMNO/Ib30BaHMEM 3aXMMOB Ha MOPTax 3/1eKTPONUTaHWUS M TOKOBbIX Kfewelh Ha noptax CBSA3U U
Ha eBOoAe/Bbl BOAE AaHHbIX.

KpnTtepun oueHkn gaHbl a Tabauue 9.

87.2.6 VicnbITaHMe Ha YCTOMUYMBOCTb K Ko/lebaTesibHbIM BO/THAM

McnbiTaHne [O/MKHO 6bITb BbIMOMHEHO cornacHo M3K 610064-12. Mcnonb3yloT UCNbITaTeNlbHbIA FeHepaTop
C 3atyxawleil konebaTenbHOW BoOsHOW (cM. 6.1.2 M3K 61000-4*12). WcnbiTaTeNibHOE HanpsbkeHve Ans nopta
371eKTPONUTAHNA U CUTHA/IbHO-KOHTPO/IbHOW NMHUN [AO/MKHO COCTaBnsATb 2.5 k8 B 06bl4HOM pexume m 1 kB — B
AndpepeHumanbHoM  pexume (cMm. M3K 60255*22*1). McnblTaTenbHas 4actoTa-1 MIL npy 4yactoTe MNOBTOPEHUS
400/c (cm. M3K 60255-22*1).

KpuTepun oueHkn aaHbl a Tabnuue 9.

87.2.7 lMcnbiTaHne Ha YCTOMUNBOCTb K 3M1EKTPOCTATUHECKOMY paspsaay

VicnbiTaHne [O/MKHO ObITb BbIMNOSIHEHO cornacHo MOK 61000*4*2 npw HanpshkeHUWM B COOTBETCTBM WU C Knac-
com 2 (4 kB), ob6ecneuuBaiowemMm 3aWnUTy B aHTUCTATUMYECKOM OKPYXEHWUU, WU OTHOCUTESIbHOW BJI&XHOCTU MeHee
10 % (cm. A.4 e MOK 610004-2).

KpnTepun oueHkn gaHbl a Tabaunue 9.

87.2.8 lMcnblTaHWe Ha YCTOMYMBOCTb K 3/1IEKTPOMArHUTHbLIM NOJISIM MPOMbILLIEHHOW YacTOThbl

McnbiTaHme J0/MKHO 6bITb BbINO/IHEHO corflacHO M3K 610004-8 1py HaNpsXXeHHOCTU 3/1EKTPOMarHUTHOro
nons, cooTBeTcTBYOLWEl Knaccy 5 (L0OA/M B cTabuibHOM cOCTOSAHUM 1 FOOOA/MX 1°).

KpnTepun oueHkn gaHbl a Tabauue 9.

87.2.9 VicnbITaHMe Ha YCTOMYMBOCTb K MMMY/IbCHbIM MarHUTHbIM NOASIM

VcnbiTaHne [O/MKHO ObiTb BbINO/IHEHO cornacHo M3K 610004*9 npu  HanpsbKeHHOCTUM WMMY/IbCHOFO  Mar-
HUTHOrO NOASA, COOTBETCTBYHOLLE knaccy 5 (NukoBoe 3HayeHne 1000 A/m).

KpuTepun oueHkn aaHbl a Tabnuue 9.

87.2.10 WcnbiTaHMe Ha YCTOMUYMBOCTb K 3aTyXatoLWmnm KosiebaHsmM MarHMTHOro Nons

VicnbiTaHMe [A0/MKHO ObITb BbIMOSIHEHO corfacHo MO3K610004*10 npuv  HanpshKEHHOCTU  3aTyXalowux Kose-
©GaHWii MarHMTHOroO NOJ1A, COOTBETCTBYHOLEN Knaccy 5 (cnbiTaTesibHoe none 100 A/m).

KpuTepumn oueHkn aaHbl B Tabnuue 9.

87.2.11 lcnbiTaHne Ha YCTOMUYMBOCTb K U3/1yYaeMbIiM PagnoyacTOTHbI M 3/1eEKTPOMarHUTHbIM NONsSM

VicnbiTaHne A0/MKHO ObiTb BbIMOMIHEHO corslacHoO M3K 610004*3 npu cuie 3MeKTPOMarHUTHOroO Moss, CooT-
BeTCTBYHOLLel knaccy 3 (cnna nonsa 10 B/m).

KpnTepun oueHkn gaHbl a Tabaunue 9.

8.8 McnbiTaHue Ha yCTOVIHVIBOCTb HN3KOBOJIbTHbIX KOMIMOHEHTOB K MMIMYJ/IbCHbIM HaNPAXXEeHNAM

VcnbiTaHve [0/MKHO MNPOBOAUTLCA C UEsbio MNOATBEPXAEHUS COOTBETCTBMA 6.2.2 C WCMOIb30BaHWEM TreHe-
paTopa co criefyowmMmn xapakTepucTmkamm:

a) dopma BOJIHbI WMMy/bCA COOTBETCTBYET CTaHOApPTU30BaHHOMY [pO30BOMY umnysbcy 1.2/50 mMkc
(cm. M3K 60060) ¢ fonyCTUMbIMU OTK/IOHEHUAMMW:

~ConpoOTUBJ/IEHME NMIMY/ILCHOIO reHepaTtopa Ha Bbixoge: 50011 + 10"%;

2) aHeprusa nmnynbca: 0,5 Ak + 10 %;

b) UMMYNbCHOE HanpshkeHue B COOTBETCTBMM C 8.2 nopaeTcs Ha BbIBOAbl WUCMbITaTe/IbHOW Lenn € MOAKio-
YEeHHbIM K HU M DTH:

C) cTabunbHOCTb HanpsxeHus: 0—10 %;

d) pekomeHgoOBaHHas cTaHAapTHas UeMNb WMMY/IbCHOTO reHepartopa npeAcTaBneHa Ha pucyHke 11 eM3K
60255-5;

€) ANvHa ucnbiTaTeNbHbIX Kabenen: He 6onee 2 M.
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Tpy nonoxnte/! bHbIX N TPY OTPULLATESTbHBIX UMMY/IbCa NMPUMEHSIOTCA C UHTepBaslaMu He MeHee & C.

NMNynbCHble HanNpskeHUst MPUKNaablBalOTCA K COOTBETCTBYIOLWMUM K/eMMaM MOAK/TIOYEeHUSA LUenu, ocTaslb-
Hble KNeMMbl JO/DKHbI 6bITb COeiHEHbI BMeCTe U 3a3eMJ/ieHbl.

Bo Bpems ncnbiTaHnii 3TH He NOAK/OYEH K UICTOYHUKY NUTaHUS.

Mocne ucnbiTaH nii 3TH fOMKeH COOTBETCTBOBATbL BCEM TpeboBaHMAM cneumdmKkaumnn.

MpumeyaHmne — TlOBEPXHOCTHbI NpPOGO/i He 0bsizaTesIbHO SBASETCH  MPUYMHONA  HEMCNPABHOCTW,  MOCKO/IbKY
OH MOXET NPOV30TI, HE BbI3bIBasi TOBPEXIEHVSI.

MpousBoauTeNb [O/MKEH OMNpPeAesMTb, YCTpaHeHa WM HeT NpuuYMHa HEUCNpaBHOCTM MpU YCMOBWUM BbIMNOS-
HeHVsA ApYruMX KpUTEpUEB (MPaBusI) NPUEMKM.

8.9 VcnbiTaHNA Ha YCTOMUYNMBOCTL K NEPEXOAHbI M NpoLeccam
MpumedyeH ne-JononHuTensHo cMm. B.4.

8.9.1 KopoTKoe 3aMblKaHne B NEPBUYHON Lienun

WcnbiTaHne [O/MKHO ObiTb MPOBEAEHO AN MOATBEPXAEHUA COOTBETCTBUA MOJSIHOCTHIO YKOMMIEKTOBAHHOIO
OTH 13.6.2 NMpy HOMMHa/IbHOM 3HaYEHUN MNEPBUYHOIO HanpsbkeHuss nm npu 25% un 100 % HOMWHa/IbHOW Harpyskm
CO3JlaHMEM KOPOTKOrO 3aMblKaHUs MeXay BbICOKOMOTEHUMa/IbHbIM W  HU3KOMOreHunasibHbIM (3a3eM/19eMbIM) BBO-
Jamu.

Harpy3ka BO BTOPWYHOW UENM MpW AAHHOM WCMbITaHUM MOXeT ObITb MocnefoBaTefNibHOM WM nocnefoBa-
Ten bHo-NapasinenbHo K.

[dwnarpamMmmbl LEenu 1 3Ha4yeHNs KOMMOHEHTOB 06enX Harpy3oK AaHbl B NPUIOXeHUU A.

MpW HanUMuMM €eMKOCTHOM HarpysvMm (MU3-3a eMKOCTU kabensi) OHM [O0/MKHbl 6bIiTb MPOBEPEHbl OTAENbHO (CM.

B.4 on1s ynpoLieHHOro MeToAa UCnbITaHni).

MpumeyaHue — T[lpn corlacoBaHMM Mexay MpPOoV3BOAUTENIEM U 3aKa34YMKOM ,ELaHHbIVI MyHKT MOXHO 3aMEHUTb
3KBMBa/IEHTHbIM UCTbITAHNEM.

WcnbiTaHre BbinosiHgeTca 10 pa3 B ciyyal HOM NOpsAke WAn ABaXAbl NPy NMUKOBOM 3HAYeHUN MEPBUYHOrO
HanpsbkeHNs W ABaxAbl MpU ero npoxoje 4epes Hosb. B nocnegHem cnyvaB pa3oBblii yron NepBUYHOrO Hanps-
XEeHNA He Jo/MKeH ObITb CMeLleH 60siee yeM Ha + 208 OT NMKOBOIO M HY/1IEBOrO NPOX0A0B.

8.9.2 TloBTOpHOE BKJIHO YEHME Ha JIMHUU C 3apSXEHHbIM NOTEHUNa/IoOM

WcnbiTaHve (ecnu NpYMEHUMO) [O/DKHO MPOBOAUTLCA A1 MOATBEPXAEHUS cooTBeTcTBMA 13.6.3 M BbINON-
HATLCSA Ha Lenu, ykasaHHol B B.4. Mpegernbl kiacca TOYHOCTU AaHbl B Tabnmue 15.

Harpy3ska npu ncnbiTaHum JosxHa cocTaBnATb 25 % ee HOMUHa/IbHOrO 3HaYeHUS.

9 MNpuemo-caaToyHble UCNbITaHUA

9.1 lNMpoBepka MapKMpOBKN BBOLOB 1 BbIBOLOB
J0/MKHO 6bITb NPOBEPEHO COOTBETCTBME MAaPKNPOBKM TPEGOBaHNAM TEXHNYECKOW AOKyMeHTaumn (cm. 11.2).

9.2 McnbITaHWe Ha YyCTOMUYNBOCTb NEPBUYHBIX BBOLOB K MOBbILLEHHOMY NEPEMEH HOMY
HanNPsHKeHN0 NPOMbILL/IEHHOW YacTOThbl U HA MPOBEPKY YPOBHS YaCTUUYHbLIX PaspsiaoB

9.2.1 O6wme NonoxeHms

NcnbiTaHne Ha YCTOMUYMBOCTbL MEPBUYHbLIX BBOAOB 3TH K MNOBbLIWEHHOMY MNEPEMEHHOMY HaMpPsSPKEHUIO MpPO-
MbILL/IEHHOW YacTOTbl NPOBOANTCS B COOTBETCTBUN ¢ M3K 60060-1.

MpofoMkUTENbHOCTL NCMbITaHUA cocTaBnsaeT 60 c.

9.2.2 TllepBuKYHbIe BBOAbI HanpshkeHusa ¢ Up < 300 kB

NcnbiTaTenbHble HanpshkeHWs Ha nepBuYHbIX BBoAdax ¢ Up < 300 kKB [o/mkHblI COOTBETCTBOBAaTb 3HAYEHUSM,
AaHHbIM B Ta 6nuue 4 (cm. 6.1.1).

9.2.2.1 HB3asemsnsgembiB 3TH

Hesasemnsemble OTH [o/kHbI NoAaBepratbCA  C/eAyloWeMy- WUCMbITaHUIO:  HanpshkeHne npuknagbiBaeTca
Mexay 3emneii m BCeMn BBOZaMM MEPBUMYHOrO HanpshkeHusi, coefVHeHHbIMW BMmecTe. Kopnyc, o6onouyka u Bce
HU3KOBOJIbTHbIE BbIBOAbI A0/KHbI 6bITb COeAMHEHbI BMECTe 1 3a3eM/I1eHbl.

9.2.2.2 3aszemnsemble 3TH

3aszemnsemble 3TH A0/MKHbI ObITb NOABEPrHYTbl CNEAYHOWEMY WCNbITAHUIO: Ha MpsHKeHWe, COOTBETCTBYIO-
liee 3HayeHWO. ykasaHHOMY B 6.1.2.2. npuknagbiBaeTca Mexay BBOAOM MEPBUYHOIO HarnpsXXeHus, npegHasHa-
YEHHOro ANs 3a3eMNeHNs, N 3eMei.
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9.2.3 MMepBuyHble BBOAbI HanpsxeHnsa ¢ Up > 300 kB

OTH pomkeH ObiTb MNOABEPrHYT CAEAYIOLWEMY WCNbLITAHUIO: MPU  HanpsKeHUW, COOTBETCTBYIOLLEM 3HA4YeHu-
AM. YKa3aHHbIM B 6.1.2.1. corniacHo 9.2.2.2.

9.2.4 Vi3mepeHne ypoBHA YaCTU4YHbIX paspsaos

9.2.4.1 WcnbiTaTenbHbIE Lenu 1 annapaTtypa

Cxema ucnbITaHUiAi M ncnonb3yemasi annapatypa [AOo/HKHbl COOTBeTcTBOBaTb MO3K 60270. HekoTopble npu-
Mepbl TakMx CXeM, npeAHa3HaYeHHbIX A/19 WUCNbITaHUA WHAYKTUBHbIX TpaHcOpMaTopoB HamnpshKeHUsi, MnokKasaHbl
Ha pucyHkax 2 — 5 B M3K 60044-2. Vix npyMeHeHne onycTUMO U Ansi ucnbitaHni 3TH.

Mcnonb3yemoe o6opyanoBaHWe [A0/MKHO W3MEPATb YPOBEHb YACTUUHbIX pPaspsgoB . BbIPAXEHHbIX B MUKO-
KynoHax (nK); ero kaimbpoBKa [0/DKHA ObiTb BbIMOMIHEHA B WCMbITaTeslbHOM uUenn (CM. NpMMep Ha puUcyHke 5 B
M3K 60044-2).

LLnpokononocHble Npubopbl MOryT MMETb MNOJ0CY MpOnyckaHns He MeHee 100 kly € BepxHUM npeaesnomM
yacTtoTbl o 1.2 Mly,.

Y3KONO/I0CHble NPMOOPbLI MOFYT MMETb 4acToTy B gmanasoHe oT 0.15 go 2 My (npegnoytuTesibHble 3Haue-
HUA e npegenax ot 0.S go 2 MlU). HO. ecM BO3MOXHO, M3MepeHwe crnefyeT BbINOMHATbL NPU 4yacToTe, Jdatouiei
Camyo BbICOKYIO YyYBCTBUTE/IbHOCTb.

YyBCTBUTENBLHOCTL NPMbopa A0/HKHA MO3BOMATE N3MEPATL YPOBHU YaCTUYHBLIX pas3psanos B npegenax 5 nk.

MpumeyvaHud

1 Tlomexun [pO/MKHbI OblTb  3HAUMTESILHO HWDKE  YyBCTBUTESILHOCTM  MPUGOpa:  WMMY/bChbl, OOYC/IOB/IEHHbIE  BHELLHVM
BO3AEVCTBMEM, UTHOPUPYHOTCS.

2 [na nopaBneHVs BHELLHWX MOMEX MOAXOAUT cOaslaHCVpoBaHHas WucTbiTatenlsHas cxemMa (CM. pucyHok 4 B MOK
60044-2). [MpuMeHeHVe TOMbKO  PAa3fe/MTENIbHOrO  KoHAeHcatopa A1 GaslaHCUMpOBKM — HEAOCTATOMHO /19 YCTpaHeHus
BHELLIHWX MOMEX.

3 Tlpy MCMOMb30BaHWM  3MIEKTPOHHON 06paboTkKM 1 BOCCTAHOB/IEHUM CUMHaVTa /19 YMEHbLUEHWSt YPOBHA  (DOHOBbLIX
LWYMOB WX rapameTpbl W3MEHSITCA A0 CTeneHu, Mpu  KOTOPOW MOXHO OOHapyXuTb MEpPUOAMYECKM  BO3HMKAOLLME  UM-
My/bChbl.

9.2.4.2 TMpoueaypa ucnbiTaHnin Ansa 3asemnsembix 3TH

Mocne co3pgaHua npeaBapuUTesIbHOrO HanpsHXeHWsa cornacHo npouegypam A M B. onucaHHbIM  Hwxe, ANA
M3MEPEHNS YaCTUUHbIX paspsafoB K OOBbEKTy MpuKiaablBaeTCs WUCMbITaTeNlbHOE HanpshkeHue, 3HayeHWe KOTOporo
npeacTasB/ieHo B Tabnvue 7. n nsmepsietca B TedeHue 30 C.

YpoBeHb YaCTUUHbIX Pa3psafoB He JO/DKEH MPeBbIWAaTb NpeaesnoB, yka3aHHbIX B Tabnuue 7.

Mpoueaypa A: V3MepeHMe YpPOBHA 4YaCTUUHbIX pPa3psfoB MPOBOAUTCA MOCAE WUCMbITaHWA Ha YCTOMYMBOCTb
nepBuYHbIX BBOAOB OTH K MOBbLIWEHHOMY HaMpPsXXEHWIO MPOMbILL/IEHHON 4acTOTbl € MOMEHT CHUXEHUSA 3HaveHus
NCNbITaTENIbHOTO HaMNPsHXKEeHUS.

Mpouenypa B: V3mepeHMe YpOBHA 4YaCTUUHbLIX pPa3psfoB MPOBOAUTCA MOCAE WUCMbITaHWUA Ha YCTOMYMBOCTb
nepBuYHbIX BBOAOB 3TH K MNOBbIWEHHOMY HaMPSHXKEHUIO MPOMbIW/IEHHOW 4YacToTbl. B 3TOM ciyyae HanpshkeHwe
yBennumnBaetca A0 80 % 3HaYeHUs MNPUMEHSEMOrO WCNbITATE/IbHOITO HamnpsXXeHus He ObIicTpee, 4yem 3a 60 c. a
3aTeM YyMeHbllaeTca 6e3 npepbiBaHWA Mpouecca [0 YKasaHHbIX A1 U3MEPEHUSA YPOBHSA 4YaCTUUHbIX paspsgoB
HarnpsHKeHWA.

Ecnn nHave He onpegeneHo, BbIGOP NpoLeaypbl OCTaeTcA 3a NPOM3BOAUTENEM.

MeToavKa NPUMeHAEMOro UCTbITaHUA YKa3biBAeTCA € NPOTOKOJ1e O NOBEPKE.

9.2.4.3 TMpouenypa ncnblTaHni Ansa HeaaseMnsiembix 9TH

Cxema ucCnbITaHUi Ans Hesasemnsemblx 3TH pommkHa ObITb TakoW XXe. Kak M O/is 3a3emnsieMblX. Heobxo-
OVUMO BbINOMIHUTL ABa WCMNbLITAHUSA C MNPUIOXKEHWEM HaMnpshKeHW MNooYepefHO K KaXAOMY M3 BbICOKOBOJIbTHbIX
BBOZOB. lpy 3TOM [OpYyroil BbICOKOBOJbTHbIA BBOJ LO/HKEH OblTb MOAK/IHOYEH K HU3KOBOMILTHOMY BbIBOAY, KOpMy-
cy n o6onouke (ecnm umeroTcs) (CM. pucyHkn 2 — 4 B MOK 60044-2).

9.3 McnbiTaHre Ha yCTOMUYMBOCTb HU3KOBO/IbTHBIX KOMNOHEHTOB 3TH K M OBbILLEHHOMY
HanpsH>KEHWIO NPOMbILLIEHHOW YacTOTbl

WcnbiTaHmsa [O0/MKHbI NPOBOAMTBCA C COOTBETCTBYHOLWMMW MepamMn MNpefoCTOPOXHOCTU Ha CYXUX KOMIMOHEH-
Tax OTH npu JOoNyCcTUMbIX 3HAYEeHWSAX TemnepaTypbl OKpyXxatwlleli cpegabl (6e3 camoHarpeBaHMsi KOMMOHEHTOB)
NPy HanpshkeHMM MNPOMBbILWIEHHOMW 4acTOTbl CCUHYCOMAA/IbHOW (OOPMO BOJIHbI M HOMWHasIbHOW 4yacTtoTe (50 wnu
60 I'y). Heo6x04MMO NPUHATL BO BHUMaHMe UMNeAaHC UCTOYHUKA UCMbITaTeNIbHOM Len.

HanpsikeHne He 4O/MKHO NpeBbIWaTh 3a4aHHOr0 3HaYeHUs.

9.3.1 MecTa npokKnagbiBaHNA UCMbITaTE/IbHOrO HanpPsXXeHns

VicnbiTaTenbHOe HanpsXxeHne npukiagbiBaeTcs K Todkam noakatoyeHmns 3TH.
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Kaxgylo uenb WCNbITbIBAOT MPUM COOTBETCTBYHOLLEM HAMPsHKEHUM OTHOCUTE/IbHO BCeX JApYyrux uenen, co-
eQVHEHHbIX BMeCTe 1 NOAKNIOYEHHbIX K 3eMe, 415 Yero:

a) BCe TOYKM NOAK/THYEHNS AOMKHbI ObITb 06beAVHEHbI B O4HY Lenb;

b) uenu, npegHa3Ha4yeHHbIe /19 3a3eMIEHNS, A0/KHbBI ObITb COOTBETCTBYOLLMM 06Pa30oM NOAKIHOUEHbI.

9.3.2 [poao/MKNTENBHOCTb UCMbITAHWA

MpoJoMKNTENBLHOCTL UCNbITAHUIA AO/DKHA ObITh CreAyroLLein:

a) TMNOBbIX: 1 M NH — NPU HaNPsHXKEHUWN, yKazaHHOM B 6.2.1;

b) NpuemMo-cAaTtouHbIX; 1 MUH —NpU HanpsHXXeHUW, ykaszaHHOM B 6.2.1, wanm 1 c—npu TOM Xe HanpskeHuu,
YMHOXEHHOM Ha koadhchnumeHT 1.1.

BbI60p Ha yCMOTpeEHME N3rOTOBUTESS.

9.4 VicnblTaHUSA Ha NPOBEPKY Klacca TOYHOCTH

MpremMo-caaTouHble UCMbITaHUS Ha MPOBEpHY K/acca TOYHOCTW COOTBETCTBYIOT TUMOBbLIM WCMbITAHMSAM, OMK-
caHHbIM B 6.3.1. OgHako Npy¥ 3TOM OHM MOTYT MPOBOAMTLCS W MPU MEHbLIEM KOJIMYecTBe HanpshkeHuin wuunm
Harpy3oK, ec/iM TUMOBblE WCMbITAHUS Ha aHasiorMuHoM 3TH MPOAEMOHCTPMPOBasIY, UTO Takoe COKpalleHHOoe u4uc-
/10 UCNbITaHWI SB/ISIeTCS AOCTaTOUHbIM, YTO6bI NOATBEPAUTL COOTBETCTBUE pasgeny 12.

10 CneuynasnbHble UcnbiTaHUA

10.1 WcnbiTaHne nepBrYHbIX BBOAOB HanpsXXeHns cpe3aHHbIM rp030BbIM MMIMY/1IbCOM

Bo BpemMs uCNbITaHUA NEPBUYHbLIA [AaTUYUK HanNpsXXeHUs NOAK/OYEH K BTOPUYHOMY KOHBepTepy (ecin umeeT-
cs). a NMTaHve NoAaeTcs Mo CXeme, COr/lacoBaHHOM Mexay Npon3BoauTenemM 1 3aka3vmKoM.

NcnbiTaHne MoxeT OblTb BbIMNO/IHEHO TOMbKO A1 OTpMUATe/IbHOM MNONSAPHOCTM M 0ObeAUHEHO C UCMbITaHUEM
NO/IHBbIM FPO30BbIM UMMY/IBCOM HUXEONMUCaHHbIM COCO60M.

McnbiTaTenbHOEe HanpshxkeHue, Kak onpegeneHo B M 3K 60060-1. OO/MKHO COOTBETCTBOBaTb CTaHOapTU30-
BaHHOMY TpPO30BOMY WMMY/bCY, Cpe3aHHOMY Mexay 2 U 5 MKc. KOHCTpykuus cpesarollein Lenu posmkHa obecre-
unmBaTb KosieGaHWs MNPOTMBOMOJIOXKHOM MOMSAIPHOCTU 3apPErMCcCTPMPOBAHHOIO UMMy/bCa, npeBblwakwme 30 % nuKo-
BOrO 3HaYeHUsA UAN NPUBN3NTESNIBHO PaBHbIE EMY.

WcnbiTaTeNbHOE HanpshKeHWe TMOJIHOrO CTaHA4AapTU30BaHHOIO TrpPO30BOr0 MMIMy/ibCa [AO/IKHO MMeTb COOTBET-
CTBylOLlee 3HauyeHue, ykasaHHoe B Tabsvue 4 vnu 5. B 3aBUCMMOCTU OT MNpPefesibHOro HarnpsxeHusa ans obopypno-
BaHWA U YPOBHS U30NALUN.

VicnbiTaTenbHOe Hanps)xeHne rpo3o0BOro MMMNyJsibca A0/PKHO COOTBETCTBOBATL 6.1.2.4.

MocnepoBaTeNbHOCTb NPUIOXEHUS MMMNY/BLCOB A0/DKHA ObIThb CneaytoLei:

a) BBogpbl ¢ Uf> < 300 kB:

- OVH MOJHbIA UMMYSILC;

* Ba CPpe3aHHbIX NMMY/IbCa,;

* 14 NONHbIX NMNY/bLCOB.

Ona Hesaszemnsaembix 3TH K KakAoOMy BBOAY MEPBUYHOIO HaMPsSHKEHUA LO/DKHbI  OblTb  NPUIOXKEHbI ABa
cpe3aHHbIX NMMy/ibca U NPUBGNN3NTE/IBHO NOJI0BUHA MOJTHBIX UMMY/IECOB.

b) Beoabl ¢ Up 2 300 kB:

- OAWH NOHbIA NMNY/LC;

* iBa Cpe3aHHbIX UMNYbCa;

e ABa NOJIHbIX UMNY/IbCA.

Pasnuuua B dopMe MNOSIHOrO MMMNYNbCa, MNPUIOXKEHHOTO A0 W MNOC/e Cpe3aHHOoro, AO/DKHbl ObiTb B npefe-
nax 3aflaHHoO NOrpeLHOCTL.

Mpo6oii OT cpes3aHHbIX WMMYNLCOB CaMOBOCCTaHaBNMealowWwelica BHELWHen W30NAUUN He npuHMMaeTcs B
pacueT nNpu obLen OLeHKe ee kayecTBa.

10.2 V13mMepeHne BMKOCTU 1 TaHreHca yrna AnaneKTpUYeckmx notepb

WcnbiTaHne [0MKHO 6blTb BbLINOMIHEHO B cOOTBeTCTBUM € 6.1.2.5 nocne ucnbiTaHUs Ha YCTOWYMBOCTb BBO-
[0B NepPBMYHOIO HaMPsHKEHNS MOBbILEHHBIM HAMPSHKEHNEM MPOMBbILLSIEHHOM YacTOThbl.

Cxema WuCMbITaHWI COrMacoBbIBAaeTCA Mexay MNpou3BoAMTENIEM W 3aka3uMkom — 6osee npeanoyTuTesieH
MOCTOBOW MeTOA,.

WcnbiTaHne npoBoauTcs Npu paboueit TemnepaType OKpyxatouleli cpefbl, 3Ha4YeHWs KOTOPOW [0/KHbl ObITb

3aperMcTpUpPOBaHbI.
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10.3 McnbITaHMS Ha MeXaHN4Yeckuii paspbiB

McnbiTaHnsa BbINOHAOTCA 415 NPOBEPKM COOTBETCTBUS 3TU TpeboBaHUAM, ykasaHHbIM B 6.11.

3TH pgoskeH 6bITb NO/THOCTLIO YKOMMIEKTOBAH, & KOPMYC XeCTKO 3aKpen MeH. Kak A1 aKcnayaraumm B
paboumnx ycrioBusx.

3asiMBaeMble XNAKOCTbo OTH Heo6X0ANMMO 3anoHUTEL YKa3aHHOWM N30NSALMOHHON cpefoi n nogBeprHyTb
3KcnyaTtaunoHHOMY AaBJIEHMIO.

WcnbiTaTenbHble Harpyskn A0/MKHbI NPUMEHATHCSA B TedeHne 60 ¢ A5 KaKA0ro U3 ycnosuii, 0603Ha4eHHbIX
B Tabnuue 11.

3TH cunTaeTcs BblAepXasBLUMM UCMNbITaHWE, eCNN HETNPU3HAKOB MOBPeXAeHW (gehopmanmm, paspbiBa
WU YTEUKN).

Ta6nuya 11— Crnooobb! NPUNOXEHUS UCTIbITATE BHBIX HArPY30K K JIMHEHBIM NEPBUYHbIM BBOLAM

Tun 3TH Cnocof npunoxe nns
K nepanyHbimM asogas FopnaoHTaneHbIA Fr Fr
HANPAXAHNA }
g Fr
BeprukanoHun E
R
Fr
K B600K080MGTHLIM FOpPHN30OHTANLHLIA
88043M TOKD K KQKOOMY BBOAY
-~ Fa
‘ ——

Bepruxanssoid K
X3XQ0MY BEOAY

Mpumeyan ne— NNITaTENHHEA KArpyska AONNCHE NPUKRAALIBATLTCA K USHTPY TEPMUNENA.

11 MapKupo-BKa

11.1 Tpe6oBaHUs K faHHbIM Tab/IMUKM C OCHOBHBLIMU TEXHUYECKMMM XapakTepucTmKamm

Bce 3TH fomkHbI 6bITb CHabXeHbl Tab/IMUKOM C OCHOBHBbIMY TEXHUYECKUMUW XapaKTepUcTMKamu, Ha KOTOpPOi
NPpUBOLAT AaHHble, yKa3aHHble B Tabnuue 12.
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OGLIJ,aﬂ MapKMpOoBKa TabIMUKM C TEXHUHECKMU AaHHbIMA

O603H* V3bleay- 3almTHBIN Hoblep Mpu blevaHve
HavimeHoBaHve yeHve TeSbHbINA OTH nyHKTa
OTH
ONEKTPOHHbIV TpaHCOpPMaTop HaMPSHKEHS X X
(3TH)
MpowussoayTens X X
O603HaueHe Tmna X X
CepwiiHbIli HOMEP. rof, Bbinycka X X
HamGorbluee padodee HanpshkeTe Up X X 81 1
(knacc HanpsbxeHus)
HomMuHabHbI YPoBEHb U30NSLMM (KNACC 130- X X 81 1
nALmn)
HomunHanbHas YactoTa (alf X X 3117
HomuHasbHbI KO3ghtMLIMEHT HaNPSDKEHNSE X X 7.3
Jonyctnvoe Bpemst nepeHanpsikeHust X X 7.3
Bec X X
Tabnmuka ¢ TEXHUYECKMUN JaHHLIMU [/151 KXKA0ro BTOPUYHOIO KOHBEPTEPA
O603Ha* W3ble pu- 3alTHbINA Hoblep Mpy bleyaHve
HanmveHoBaHne ucuma resbHbINA OTH MyHKT a
3TH
HomuHanbHoe — nepeuyHoe  HanpsbkeHue!  HO- | iHOtIUzxau X X 711
MVHaU/IbHOE BTOPUYHOE HanpshkeHne 7.1.2
MapK1pOoBKa KOHTAKTOB X X 132
HoMVHa/bHast Harpyska Wu X X 7.2 3
Knacc TouHocTu X X 14 3
HomuHanbHbili — yron HayanbHoro  ¢ha3oBoro doHem X X 14 4
capura
HoMuHarbHoe Bpems 3aaepkkit HOM X X 1031 4
TabnmyKka ¢ TEXHUHECKUMU AaHHBIMU L1 HANPSHKEHVS 3-/TEKTPONUTaHUA
O603HY Vavepu- 3alUUTHBINA MyHkT wm | Tpw MevaHve
HanmveHoBaHve yekn* Te/bHbINA OTH MOAMYHKT
OTH
HomuHanbHoe{ble) HanpsbkeHve(1s1) NOCTOSH- - X X 5
HOro 1 / NN NepPeMeHHOro Toka
HomuHasibHbIi  TOK  911eKTponoTpebnenns  (mpy @Gn X X
HOMVHArbHbIX YCI0BUAX)
MakcMasbHbIA — TOK  3M1eKTponioTpednennst (B ASMvive X X
YCIOBUSIX MEPerpy3Km)

(X = NpMMeHVMO)
MpumeyvaHusa

Haanvem (Hanpymep. 0.5 BA. knacc 1).
4 [ononHuTensHo cMm. B.5.1.

KnpoBke (Hanpumvep. 230 B nepemeHHOro Toka).

1 Hamborbluee paboyee HanpshkeHWe (K1acc HampshikeH
AN MOXHO 06bEeANHSITL B OAHOV MapKMPOBOYHOM HaanmMB»

2 HoMMHasbHbI KO3thhNLMEHT HANPSPKEHWS 1 cooTee
06beUHATL B OHO MapKUPOBOYHOM Haamvcy (Hampumep. 1

3 HomuHasbHyH HarpysKy 1 COOTBETCTBYHOLLMIA Kiace T

5 3HauyeHvie HOMUHaUTEHOO HaNPSKEHWS anekTponural-

ua) ans obopyaoBaHVst M MOMMHASIbHBIA YPOBEHb U30-
1 (Hanpuwvep. 145/275/650 KB).

TCTBYIOLLYIO  AOMYCTVMYHO

5/30 c).
OYHOCIH

WSt U €10 NpYpogYy creayet

MOXHO

N 3040/DKUTENTbHOCTb MOXXHO

06bEAVHSAT b B OAHOI MapKPOBOYHOI

06BLEAVHSATL B O4HOI Map-
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11.2 TpeboBaHMs K MapKMpOBKe

11.2.1 O6wume npaBuia

Mapk1MpoBKka pacnpocTpaHsieTca Ha ofgHodasHble OTH n BkAO4alowme MX YCTaHOBKM, CObGpaHHble Kak O4HO
Lesnioe U coeAnHEHHbIe AN NPUMEHEHUS Kak TpexdasHble.

11.2.2 MeTOoA MapKUPOBKMU

Mapk1poBKa [0/1XHa COOTBETCTBOBATb PUCYHKaM 1 1 2.

3arnaBHble 6ykBbl A. B. C 1 N 0603Ha4aloT nepBUYHbIE BBOAbl HarnpshkeHUsl, a CTPO4YHble a. b. ¢ n n —
COOTBETCTBYHOLLNE BTOPUYHbIE TEPMUHA/IbI HANPSHXKEHNA.

BykBbl A. B n C 0603HayaloT NOSIHOCTbIO WN30/IMPOBaHHble BBOAbI, a N — npeAHasHayeHHbIW ANA 3a3emsie-
HUS KOHTaKT, N30/19UNSA KOTOPOro MeHbLUEe, YeM Yy NOTeHUMaibHOro (bixX) BBoAa (0B).

BykBbl da n dn o0603HayaloT, YTO BTOpPUYHblE BbIBOAbI HAMPSHKEHUS MpefHasHauyeHbl AN MNOJSyYeHUs1 WH-
dhopmauunm 06 oCTaTOHHOM HarnpsXeHUN.

Ecnu 9TH nmeeT 60s1ee O4HOro BTOPUYHOIO KOHBEPTEPA, BbIBOAbI AO/MKHbI ObITb MapKUpOBaHbl Kak:

la—1n:
2a— 2n;
3a—3n.

11.2.3 OTHOCUTe IbHasA NONSAPHOCTb

BBOAbl U BbIBOAbl C COOTBETCTBYHOLWMMU 3ariaBHbIMU W CTPOYHbIMU OykBaMn [O/DKHbl MMETb OANHAKOBYHO
NONIAPHOCTb ¢has.

11.2.4 KOHTaKTbl 3a3emM/1eHns

11.2.4.1 3a3em/ieHMe NepBUYHOIO JaTymKa HanpsXXeHnsa u ne pBUYHOro KoHBepTepa

KOHTaKTbl 3a3eM/1eHNS A0/MKHbI 6bITb OTMEYEeHbl CUMBOJIOM «3EM/15», Kak Moka3aHo B MOK 60617-1.

11.2.4.2 3azemsieHne BTOPUYHOIo KoHBepTepa

KOHTaKTbl 3a3eM/IeHUsi A0/DKHbl OblTb OTMeYeHbl CUMMBOJIOM «3eMJis», Kak 0603HadyeH cumBosi Ne02-15*01
B MOK60617*1.

12 TpeboBaHUA K KflacCy TOYHOCTUM OAHOMA3HbIX U3MEPUTESbHBIX 3/TEKTPOHHbIX
TpaHCOPMaTOPOB HaMpPsKeHUs

12.1 O6wwe TpeboBaHMA

MorpewHoCTb HanpshkeHnsa (koadbcpuumeHTa maclwtabHoOro npeobpas3oBaHUA HanpsHKeHus) W yriosas no*
rpewHocTb (yrna ¢asoBoro cABura HanpskeHus) He [O/DKHbl MpeBblaTb 3HAYeHWHi. ykasaHHbIX B Tabnuue 13.
0151 COOTBETCTBYIOLEro Knacca TOYHOCTU MpWU H0ObIX 3HAYEHUSAX TeMmnepaTtypbl, 4acTOTbl, Harpy3kM W Harnpsxe-
HUA 3N1eKTpoNUTaHUA e nNpegesax pekomeHayembIx gnana3oHos (cm. 5.5.1, 5.5.2,5.5.3,5.5.4).

Onsa OTH. umelowmMx HEeCKOSIbKO OTAefIbHbIX BTOPUYHBIX BbIBOAOB HAaMNPSHXKEHUS, KaxAbl M3 HUX Bcneg-
CTBME BO3MOXHOW B3aMM03aBMCUMOCTU [O/DKEH COOTBETCTBOBaTb TpeboBaHMAM K TOYHOCTW MNpU YC/0BUSAX, MNpU-
Be[leHHbIX Bbille, € TO BPeMSA KakK [Apyrne aHaslorMyHble BbIBOAbI MOrYT MMeTb JIH0OYK0 Harpys3ky OT Hynsa o
HOMWHa/IbHOTO 3HAYeHUS.

Ecnn ogvH n3 3TUX BTOPUYHbLIX BbIBOLOB HAaMNpshKeHUs1 HarpyXeH TOJIbKO B Te4yeHMe KOPOTKOro rnepuoja
BpeMeHu, TO €ero B/uSHWME Ha ocTaBlwuiica (-BCs) BbIiBOA (bl) MOXHO He YyuuTbiBaTb. [lOrpewHoCcTM Ha BbiBOAAX
OTH pomkHbl 6bITb oOnpedeneHbl C y4eTOM BAUSAHUA HOOLIX MNaBKMX NpefoxpaHuTenen nnmM pesncTtopos, ABNSA-
IOLWMXCA €ero CcoCTaBHbIMM 4YacTamMu. Ecam oamH W TOT Xe BTOPWUYHLIA BbIBOA WCMONL3YETCA ANS U3MEpPeHus U
3alWMTHbIX Ueneli, cnegyeT 0603Ha4MTbL 06a knacca TOYHOCTMU.

CwMmelleHMe MNOCTOSIHHOWM COCTaB/iA toWeli BTOPUYHOIO HanpshkeHWs W, He BAuseT Ha ToyHocTb OTH. ogHa-
KO MOXeT BO3[efCTBOBaTb Ha XapaKTepUCTUMKM BTOPUYHbLIX Uenei. YToGbl rapaHTMpoBaTb WX MNpaBWU/ibHYIO paboTy,
npousBoauTeNb [O/DKEH OnNpefennTb MakCUMaslbHOe CMeLleHMe MOCTOSHHOM COCTaBsAoWein BTOPUYHOIO Ha-
NPSH>KEHUS.

12.2 TpeboBaHUs K 06CNYXXUBAHUIO

KOMMOHEeHTbI (COCTaBHblE 4acTu), KOTOpble MOXHO 3aMeHWTb 6e3 Ka/IM6poBKM, Heo6XoAMMO crneunasibHO
0603HaUYNTL COOTBETCTBYIOLLEN MapKUPOBKON. 3Ta BO3MOXHOCTbL A0/HKHA 6bITb MOATBEPXAEHA UCTIbITAHWUEM.
OcTa/ibHble KOMMOHEHTbI HE MOTYT GbITh 3aMeHeHbI 6e3 COOTBETCTBYHOLLEN KannbpoBku 3TH e c6ope.
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12.3 O603Ha4e HMe Kriacca TOYHOCTM N3MepuTesn bHbix 3TH

Knacc TOYHOCTM oOnpefensieTcsi camoii BbICOKOI [OMYCTUMOM NOrpelwHOCTLI0 HanpshkeHusl (B MpOLEeHTax) B
AvanasoHe 3HayeHWli HOMWHA/IbHOTO HamMpshKEHWSI U HArpysok, yKasaHHbIX B 5.5.3 A/ COOTBETCTBYIOLLEro Knac-
ca TOUYHOCTW.

12.4 CraHAapTHble K/laCcCbl TOYHOCTU N3MepuTesIbHbIX 3TH

CraHAapTHbIMU K/1acCaMUTOYHOCTUI THABNAIOTCA:
0.1—0.2—05—1-—3

12.5 Mpeaesibl NOrpeLHoOCTM KoadhpuLmeHTa MacliTabHOro Npeo6pasoBaHns HaNPSHKEHUS
M MOrpeLLIHoCcTM yrna pasoBoro capura HanpsbkeHnst 3TH B 3aBUCUMOCTM OT K/lacca TOYHOCTU

Ta6nuya 13 — Tlpegenbl MNOrPELUHOCTU  KO3(MLMEHTA MaCLLITabHOrO NpeobpasoBaHVst  HanpPsHKEHUS U MOTPELLHO-
ctmyrma (*)aSOBOFO capura HanpshkeHns NSMepuTesIbHbIX OTH B 3aBMCMMOCTU OT K/1lacca TOYHOCTU
Knacc TouHocTtH
M UHYTBI CamTupagmambl

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 onpegeneHo

MpumeyaHusd

1 HopmasibHbIM 3HaUeHUEM diy,qu A0/DKEH ObITb 0. ECrm 3TH MCrosb3yeTes B codeTaHny ¢ apyrmmn OTH wimn
3JTT. TO HeOBXOANMO YKa3aTb KOHKPETHOE 06LLee 3HaUeHVe.

2 BnusaHve BpemeHu 3agepxku cM. B B.5.1.

MorpewHoCTM He [AO/MKHbI MPEBbIWATh 3HAYEHWW, OaHHbIX e Tabnvue 13. npu cnefyloWMX YCNOBUSIX: 4ac-
TOoTa — HOMUH&/IbHOE 3HauyeHue, HanpskeHne — 80 %... 120 % HOMWHaNIBHOIO 3HAYeHus, Harpyska —
25 . 100 % HOMWHa/TbHOW MOLLHOCTU U KO3hhnumeHT mowHocTn 0.8.

MorpewHoCT MOryT OnpeAenAaTbCA Ha BbIBOAAX TpaHcopMartopa W y4yuTbiBaTb B/UsIHUE NpefoxpaHuTe-
el AN pesncTopoB Kak ero COCTaBHbIX YacTel.

13 TpeboBaHUs K KflacCy TOHYHOCTM OAHOMA3HbIX 3aLUTHBLIX 3/IEKTPOHHbIX
TpaHcdopMaToOpOoB HarnpsHKeHus

13.1 O6ume TpeboBaHUA

MorpelwHoCTb  KO3ahdnLmeHTa MaclwTabHOro npeobpasoBaHUA HanpskeHUs W yria asoBoro casura He
OO/MKHA nMpeBbllaTh 3HayeHWl, yKasaHHblX B Tabnumuax 14 n 15 gns CcOOTBETCTBYIOWErO Knacca TOYHOCTM Mnpu
yKasaHHbIX YC/I0BUSIX, a Takke Ansa Noboro 3HayeHWs TemnepaTypbl, 4acTOTbl, Harpys3km W HanpsHkeHUs 3/1eKTpo-
nUTaHWA B Npegenax ykasaHHbIX guana3oHoB (cMm. 5.5.1.5.5.2.5.5.3.5.S.4).

Ona 3awmnTHbIX OTH. UMEerLWnMX HECKO/IbKO OTAesIbHbIX BTOPUYHBLIX BbIBOAOB HaMNpPsKeHUs, KaXAbli M3 HUX
n3-3a BO3MOXHOW B3aMMO3aBUCUMOCTU [O/DKEH COOTBETCTBOBaTb TPebOOBaHUAM TOYHOCTU MPU YC/OBUSAX, YyKasaH-
HbIX Bbllle, B TO BpeMs KaK Apyrne aHaorMyHble BbIBOAbl MOrYT WMeTb Harpysky OT Hyns [0 HOMWHasIbHOro
3HaveHus.

Ecnn o-gvH n3 3TUX BTOPUYHBLIX BbIBOAOB Ha MPSHXEHUS HarpyXxeH TOJIbKO B TeYeHWe KOPOTKUX MepuooB, ero
BUSAHMEM Ha Apyron BbIBOA (bl) MOXHO MpeHe6peyb. [lorpewHocTM Ha BbiBOogax 3TH fdoskHbl 6bITb onpepene-
Hbl C YYETOM B/NSAHUA NpefoXpaHUTesieM WUAIN Pe3NUCTOPOB, ABJAIOLWMXCA ero- COCTaBHbIMM 4acTaMU. Ecnn TOT Xe
BTOPVYHBbIA BbIBOA, HaMpPsPKEHUS MCMOMb3YeTCA Kak /17 M3MePeHus, Tak M 3alMTHbIX Lenei, cnegyeT 0603HaYUTb
o6a Knacca TO4YHOCTW.

CwmelleHe MNOCTOSIHHOM COCTaB/AOWen BTOPUYHOro Hanpshkenus U,,., He BAWSAET Ha TOYHOCTb 3alUTHOrO
3TH. ogHako MOXeT BO34eliCTBOBATb Ha XapakTepUCTUKU BTOPUYHbIX Uenei. YTobbl rapaHTMpoBaTb WX JipaBu/ib-
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Hytlo paboTy, Npou3BOAUTENb AO/DKEH OMNPeAeNUTb MaKCUMaslbHOE CMelleHWe MOCTOSIHHOM cocTaBnsitolweli BTO-

prvYHOro HanpsikeHus.
13.2 TpeboBaHUSA K 06CTYXNBaHNIO

KOMMOHEHTbI (COCTaBHble 4acTu), KOTOpble MOXHO 3aMeHUTb 6e3 Ka/IMbpoBKN, Heob6xoAMMo cheumasibHO
0603HauUNTb COOTBETCTBYIOLLE MAapKMPOBKOIA. 3Ta BO3MOXHOCTb A0/KHA 6bITh NOATBEPXAEHA UCTIbITAHVEM.

13.3 O603HaveHMe Knacca TOYHOCTU ANS 3alNTHbIX 3N1EKTPOHHbIX TPaHCopMaTopoB
HanpskeHus

Knacc ToO4YHOCTM onpenensieTcsi camMoli BbICOKOVM [0MYCTUMOIM MNOrpeliHOCTb0 HanpsbkeHust (B MPOLEHTax) B
Avana3oHe OT 5 % HOMWHA/IBHOTO A0 3HAYEHWSI C YYETOM HOMUWHA/ILHOTO KO3(ULUMEHTA MepeHanpshkeHus npu
CTaHZapTHOM Auana3oHe Harpysku, ykasaHHOM B 5.5.3.

YcTaHOBNEHHbIM KflacC TOYHOCTM 0603HavaeTcs LMdpon, CoNnpoBOXaaeMor 6yKBO «Px».

13.4 CTtaHAapTHbI KNacc TOYHOCTM 4151 3aUTHBIX 3M1EKTPOHHBIX TPAHCHOPMATOPOB HaNPSKEHUS

— 3P n 6P n Te xe npegenbl ANAA NOTrPeLUHOCTU
HOMWHA/IbHOIO HanpshkeHus, Tak u nNpu ero
Mpn 2 %

CtaHgapTHble Knaccbl
HanpsbkeHns n yrna ¢asoBoro casura MpPUMeHUMbI
3HaYEHUN C YYeTOM HOMUWH&/IBHOIO KO3 uumeHTa nepeHanps>eHns.
npegesibl NOrPeLHOCT BABOE Bblle, YeM npu 5 %.

Korpa 3awmTtHble 3TH uMerOT pasfnyHblie rnpegesnbl
MaKCUMasIbHOM HarnpsiXeHUn (HanpsKeHne ¢ y4eTOM HOMUHa/IbHOTo KoadhdunLmMeHTa nepeHanpskeHns 1.2 nanm
1.5 wnnmn 1.9). TOo 370 JO/DKHO BbITb COr/IacCOBaHO MeXay NPOV3BOANTENIEM N NOTPebUTENeM.

TOYHOCTU AN 3aWnTHbIX 3TH
kKak npn 5 %
HOMMWH&/IBHOTO  HanpshkeHus

norpewHoctTn npn 5 % HOMUHa/ILHOTO HanNpsHXKeHUs n

13.5 Mpepesbl NOrpeLwHoCTY KoadhmumeHTa MacluTabHoro Npeo6pasoBaHns HANPSHKEHUS 1
NMOrpeLHOCTY yriia ha3oBOro CABUra HanpsXXeHWs 3alMTHBLIX 3/1EKTPOHHbIX TPaHCOPMaTOpPOB
HanpshKeHWs B 3aBUCYMOCTU OT K/lacca TOUHOCTU

Tabnuuya 14 — Tpegenbl MOrpellHOCTN  KOShMUMEHTA MaclUTabHOro MNpeobpasoBaHVs  HanpPsHKeHWs U MOrpeLLHo-
€TV yTNa (hazoBoro cApura 3amTHbIX OTH B 3aBMCYMOCTU OT Kacca TOUHOCTH

W.'W,—
%
Knacc TouHocTn 2 S
Ny, M cpag s*,.% \<p,. MUH | 1% «PM Acp,. MuH cpag
3P 16 1240 +7 13 1120 135 13 +120 135
AP +17 + nan m+ 14 +fi +700 +7 +R Y- 740 +7

»X — HOMUHa/TbHbB I KO3POMUMEHT HANPSHKEHWST, YMHOXEHHb I Ha 100.

MpumeyvaHund

1 HopmaJibHbIM 3Ha4eHNEM g, JO/KEH GbITb 0. EC/i STH 1CMONb3yeTest € codeTaHm ¢ Apyrimmn STH win
3TT. T0 HeOBXOAMMO YKa3aTb KOHKPETHOE 0bLLiee 3HaueHve.

2 BnusHve BpeMeHm 3a[iepkkv nokasaHo B B.5.1 npunoxeHus B.

13.6 TpeGoBaHWA K NepexoaHoli xapakTepucTmke

13.6.1 O6LWwMe NoNoXeHUs

TpeboBaHUA K MNEpexoaHOoil XapakKTepUCTUKE HaxoAATCs Ha pacCMOTPEHUN.
haHbl B B.4 n B.5.1 (npnnoxeHuve B).

13.6.2 KopoOTKOe 3amblkaHMe B NEPBUYHON Lienu

Mocne npekpaleHnsa KOPOTKOTO 3aMblkaHUs MEePBUYHON Lenn MeXay BbICOKOBO/IbTHbIM BBOAOM U HU3KO-
BO/IbTHbIM BbIBOAOM, CBSiI3aHHbIM C 3eMJeld, NepexofHOol Npouecc BTOPUYHOTO BbIXOAHOIO HAMpPsDKEHUS OOJDKEH
UMeTb 3aTyxaHne MNepexOfHOW XapaKTeEPUCTUKU B npegesiax OAHOrO UMKNA HOMWHa/IbHOW 4acToTbl [0 3HaveHwus,
oTnnyaroweroca He 6osee 4yem Ha 10 % OT MakCUMa/1bHOrO 3HAYEHUS HanpPsHKeHWs, YCTaHOBJ/IEHHOro nepej
KOPOTKUM 3aMblKaHNEM.

JonosiHnTenbHble 06BbACHEHUSA

MpumeuyaHune — T[lepexogHas W  aMIATYAHO-YacTOTHasA xapaktepuctki 3TH  JO/MKHbI - GbITb

BaHb! C aH/10MMYHbLIMM A1 OTT. 3TOT NYHKT CTaHaapTa GyaeT B 6/vbaiiluee Bpemsi epecMOTPEH.

rapMOHU3VPO-
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13.6.3 O6pbIB NUHUK

Mpu o6pbiBe ANHUM 06pa3yeTcs OCTaTOYHbIVA 3apsd, KOTOpbIi MPUCYTCTBYET BO BTOPUYHOM HamnpshKeHUU Kak
KOMMOHEHT Wygqqy (CM. 2.2.4) M AO/KEH [OCTATOYHO ObICTPO CHU3UTBLCS A0 HYSs, YTOGbI NPEAOTBPATUTL HACbILe-
HMe BXOAHbIX TpaHcOpPMaTopoB W MNOAK/IHOYEHHOrOo 060pyAoBaHuNA. OCTOsSHHAsA BpPeMeHu [Oos/DkHa OblTb 3asB-

fleHa npoussoauTesiem.
13.6.4 T[1OBTOpHOE BK/HOUEHME HA NINHUWN NMPU HAJIMUMK B HEell 0CTaTOYHOro 3apsiia
MpY KOPOTKOM 3aMbIKaHUW Ha 3eM/II0 OAHOM U3 a3 N OTK/OUEHUU JIMHAM B MOMEHT 3HauyeHMsi MePBUYHOIO

HanpshkeHusa B cetn 1, (0 = * N1, 2Ha IMHUW akKKyMyMpyeTcs 3apsif noTeHumuana onpegesieHHoro 3Haka.

MpY NOBTOPHOM 3aMbIKaHWUMW BbIK/IHOYATENS JIMHAN B MOMEHT, Koraa u, (/) = Uy,o, npwv 3HaKe, MPOTUBOMNO/IOX-
HOM OCTaTOYHOMY 3apsAay, MepexofHble MPOLEeCChl OMUCHIBAIOTCA CAeAYIOWMMUN BblpaXeHnamm (cM. 2.1.29):

e anarnO U, =0 Uiae-tK-Uijym&

ennaf> 0 U, -Uyam Ujpc = O-

MorpelwHocTb KoaghuumeHTa MacluTaGHOro npeo6pas3oBaHUs HanpshkeHus 3TV Npu  HOMWHA/IBHOW YyacTo-
Te B YyKasaHHbIX YC/IOBUAX He [O/HKHA NpeBbllaTb 3HadeHWii, AaHHbIX e Tabnuue 15. rge f t—npomsBogHoe oT
yacToTbl f 1 BpemeHu /. oTpaxatoLee YMC/I0 NEPUOAOB, MPU KOTOPbIX ONPeAeNnsieTCs TOYHOCTb.

Ta6bnuya 15 — T[lpegenbl MrHOBEHHOW TMOrPELLHOCT Ans  3awmTtHoro 3TH Mpy MOBTOPHOM  BK/TKOYEHWU  HAMPSDKEHUS
nepeMeHHOro ToKa B LIEMM C OCTATOYHBIM 3apsiamM HanpsKeHNs MOCTOAHHOrO ToKa

KobivevTapuii «Co- NecM.-0.N ans 9
IS0 2<T163 3</-1*4.5

Nvlna  3apskeHnss  NoTeH-
uvasnoB ¢ Al « 1 (nosTop-
HOe BK/IOYEHWe npu omu-
HaKOBOW MONSPHOCTI) 1 1 K -0/2 10* 5*

To e npu MpOTVBOMO-
JIOXHOW NONSAPHOCTU 1 1 -K *102 10* 5*

*[Npw corniacoBaHUy MeXay NPov3BOAUTENIEM Y 3aKa34NKOM MOTYT ObITb NPUHATBI ApYyTe 3HA4YEHUA.
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MpunoxerHve A
(ob6szaTenbHoE)

Harpy3ku npu onpefeneHnmn napamMmeTpoB NEPEXOAHbIX XapaKTePUCTUK
3/1eKTPOHHbIX TPaHCHOPMAaTOPOB HaMPsSHKEHNS
B C/ly4yae KOPOTKOrO 3aMblKaHWsi TEPBUYHON Lienn

A.1 VIHayKTVBHbIE Harpy3ku

Cxembl Lieneit A1 AByX BOSMOXHbIX HArpy30K NpeacTas/ieHbl Ha prcyHke A.l. a COOTBETCTBYHOLLVIE 3HAYEHNS UX
KOMTMOHEHTOB — B rabrwue A.1.

L,
arvv LB

L R R,
e -m-
a) rocriefoBaTesbHas Harpyska b) nocnepoBaTenbHO-NApasIenbHas Harpy3ka

PricyHok A.1 — CxeMmbl Liesiei UHAYKTUBHOI Harpy3Kki Npy onpeaesieH i NapameTpoB NepeXOAHbIX XapaKTepucTuK

Ta6nuuya Al — 3HayeHNs COMPOTMBMEHMS W WHAYKTMBHOCTW  MOC/EedoBaTeslbHbIX U MOC/efoBaTe/bHo-Napassiess-
HbIX Harpy30K NPy onpeaesieHn NapameTpe» NePeXoiHbIX XapaKkTeprCTVK
I'Iocnep,OBaTeanaﬂ Harpysmnt I'Iocne,qOBaTenbHo—napanneanaﬂ Harpyska
fa L o* 3
100 % ot 0.5iz"\ 0.eiz"i 2.2\2,3 «72 (ZN 1.25|2,3
25 % 0T Show 3.2 |Zyoul 240 e.81Z»3HI 2.86 1Zhmcl 5 |Zyoul

S, — HOMVHa/TbHas Harpy3Kka B BOSbT-amrepax.
— HOMUHaJTbHOE BTOPMHHOE HaMPsKeHE B BOJIbTax

Puml = B OMax).

MpumeyaHnsa

1 MonHasA Harpy3ka, 3aaHHasA NPMBEAEHHLIMM 3HAUEHUAMU, UMEET KoadhdmumeHT MoLLHocTM 0.6.

2 WVhoywnenne wvunpui sienieHne 3OTH (HEHpOMEpP, b eun3uyLunbivM  CEPAEYHUKOM) A</ €KHU CblH» JfIMHelHbIM. [1oo-
NeposareNlbsHoB  COMPOTUB/IEHNE  COCTOWT M3 SKBMBAJIEHTHbIX  MOC/IEA0BATENbHBIX  COMPOTUB/IEHWIA:  MHAYKTMBHOMO  (CO-
NPOTUB/IEHNE OOMOTKA TUIOC 3KBMBAIEHTHOE MOC/eAoBaTe/lsHoe COMPOTUB/IEHNE TOTePb B CEPAEYHMKE) M nojan  To-
YeHHOro.

3 TMorpellHoCTb Harpy3kn Ao/mkHa ObiTb MeHee + 5% pnisa Z n mMeHee 10.03 — ana koadhmumeHTa MOLLHOC-
™

A.2 EMKOCTHbIe Harpysku
CxeMa Lienv eMKOCTHOW Harpyskuv npeacTtas/ieHa Ha prcyHke A2, a 3Ha4eHNs ee COOTBETCTBYHOLLIMX KOMIMOHEH-
TOoB — B Tabnmue A.2.

PucyHok A.2 — Cxema Lienm emKocT-

HOW Harpy3kv Mpy onpeaeieHnmn na-

pamMeTpoB nepexoaHbIX Xapakrepu-
CTUK
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Ta6nuuya A2 — 3HayeH/e COMPOTUB/IEHWA W EMKOCTU HarpyskM Mpy  OnpefesieHMn napameTpoB  MepexofHbIX
XapaKTepUCTUK
EMKOCTHas Harpy3ka [/151 UCTbITaH!A NEPEXOHbIX XapaKTepPUCTVIK
R Cc
O

100% ot Sy AoM

25% ot S)%, 4 FAHobl CHOM

Spjew — HOMUH&UTLHAA HArpy3Ka 8 BoSbT-amnepax:

Cl», — HOMWHa/IbHOE BTOPUYHOE HAMpsikeHre B BOMLTAX:

S M, m Uy, SIS, (ft, B omax).

MpumMmeyaHune —3HayeHue C,q, [OKHO ONPEAEATHCA 3aXad4MKOM.
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MpyvnoxeHve B
(MHdbopMaTUBHOE)

TexHuyeckas nHopmaums

B.1 BeegeHve

B OTH mMoOryT uCnNonb3oBatbCAd EMKOCTHble W PEe3UCTVMBHO-EMKOCTHblE  AEUTENIN  HanpshkeHUs  WWInM - OnTuyeckue
YCTPOICTBA, YKOMMIEKTOBAHHbIE 3/IEKTPOHHBLIMM KOMIMOHEHTaMM /151 NEPEAAYM 1 YCUNIEHUS U3MEPEHHBIX CUTHA/TOB.

MpunoxeHve p[aeT HeobxoauMyld MHGIOpMauMio O paboTe B YCTAHOBVBLUEMCS W MEPEXOAHOM  peXMMax —3KCrslya-
Taumn.

[ns atoro nonesHo cozgarb Mogerb TH. KoTopas YNpoCTUT PacCMOTPEHME TEOPETUHECKMX BOMPOCOB.

B.2 O6Lume nosoxeHus

B.2.1 OnpenenexHus

MepBrYHOE 1 BTOPUYHOE HANPSHKEHNS MOTYT BbITb OMCaHb| CNeaytoLLMMN YPaBHEHUSIMM:

c/0*n, m sin(2aebl+<>)+U,*+n, ()

YHO*Mrm  sin (27 (m t * ft) + 1Y,* + Uyg(l).

rae Ui — cpaaHBKBaaparnyeckoe 3HadeHne nepsuiHoro HanpshkeHyst npu (A« (07 0unn, () - 0;
U ,—CpefHeKsaaparnieckoe 3HaueHe BTOPUYHOMO HanpspkeHys npu U, () mO nmn, ~(t) =0:
[ — chyHOamMeHTasIbHast YacToTa ceTut:
U, ,, (0 — 3HaueHe cocTaBNSAroLLEV HANPSHKEHVS MOCTOSHHOIO TOKA B NEPBUYHON Liernu, 06ycioB/IeHHOE OCTaTou-
HbIMU 3apsigamu (B);
U, K (f) — 3HaueHre cocTas/IsoLLein HanpskeHWs MOCTOSIHHOO TOKa BO BTOPWYHOI LIENW, Bbi3BaHHoe 1/, (0 Mn
BHYTPEHHUM HanpshkeHnem cmelleHnst 9TH (B);
a— nepBrYHOE (ha30BOE CMELLIEHVE B pagviaHax;
— BTOpUYHOE (Da30BOE CMELLIEHVE B pafyiaHax:
U< 1o4(0— NepBrYHOE HanpsbKeHWe HyeBoi NOCeA0BATEbHOCTY, BKIHOUas rapMOHUKA 1 CyBrapMOHMKA:
W, 1o4(<) — BTOPUUHOE HaMNpshKeHMe Hy/eBoli NocefoBaTe IbHOCTY, BK/IOUAs FapMOHMXW 1 CyOrapMOHUKA:
t — MrHOBEHHOE 3HaueHVe BPEMEH B CEKYHIAX.
/. U,, Ujee Upae $2— MOCTOSAHHbIE BE/MUMHBI [/15 YCTAHOBUBLLIMXCS YC/IOBUIA.
Ona coBwveweHHbX 3TH A1 v3MepeHus W 3amTbl  AO/MKHbl  ObiTb  NPOBEAEHbI  KOPPEKTHble WM3MEPEHUs  ykasaH-
HbIX COCTaBNAOLLMX Npu vacToTe f.
[pyrvie uneHbl npefcTaBfeHHbIX Bbllle YpaBHEHW OMKUCHIBAXOT HeXenarteflbHble SBMIEHWS B CETW, KOTOpble  MOryT

BNUATb Ha NMOrpeLLHOCTb N3MEPEHHOro CUrHavia.
8.2.2 HopmasibHbIe yonoousa o eoru

Mpu HopMasbHbIX YCIOBWSIX B CETV MEpBUYHOE HanpsbkeHre U, M uactota f octaotcs B npedenax YCTaHOBMEHHbIX
OrpaH1yeHuii 3a cHeT PaboThl CUCTEMbI PENYSIMPOBAHIS B CETH, HANPUME:

0.8U,,0.SU,S1.2il,,
ae9k.s7si.0H,*,

Mpn  HopMasibHbIX YCNoBUAX B ceT OTH. CNpoekTMpoBaHHble /19 W3MEPEHVs, HaxodAT LUMPOKOEe TMPUMEHEHVE B
co4yeTaHum C TOKOBbIMY TpaHcdopMaTopamu.

B.2.3 ABapuiiHblii pexxvim paboTbl B CETU

Bcneacteue asapuii B cetu  {ormMcaHHbIX B B.4.1.1) nepBnYHOE HanpsbkeHuMe M yactota f MOryT  3HauMTENbHO
OT/INYATLCS OT HOMUHATbHBIX 3HAYEHWIA.

OTH. wvcnonmb3yemble O/ M3MEPEHWUsl, [O/MKHbl  BbiAepuBaTb 3T  cuTyauum 6e3  MOBpeXZeHus, HO WX  Kiace
TOYHOCTM B 3TOM C/lyYaB He OfpeneneH HaCTosWMM CTaH4apToM UM MOXET ObiTb MpPeoMETOM  COMIalleHus MeXxay npous-
BOOMTENIEM U 38Ka34MKOM.

OTH. wcnonb3yemble A1 3aWWThl, NpeAHasHaueHbl /11 KOPPEKTHOM nepejays CcurHana npyv HOpMasibHbIX  YC/o-
BUSX W aBapuiiHbIX pexumMax, 4Tobbl o0becneunTb cpabatbiBaHVe 3alMTHOTO pefie npu 060 KpUTUYeckol cuTyauum B
cem.

B.2.4 Bbl60p HOMUHaTbHBIX 3HAYEHWI BTOPUYHOTO HAMPSDKEHNS

Kak npaBuio, 3nekTpoHHOe 060pydoBaHVE MUTAETCA OT  OMMONAPHOTO WCTOYHMKA HampsbkeHwss 1 12 wwm + 15 B.
YTO MO3BOMIIET MOMyYaTb HA BbIXOAE MaKC/MasbHble 3HaYeHUs BbIXOOHOTO curHasia +10 B npaktvyecku €O CTOMPOLEHT-
HO/ MWHEAHOCTbIO. HOMMHasIbHblE 3HAYEHWSI BTOPUYHOrO  HanpsbkeHnss OTH  Jo/mkHbl  OblMb  BbIOpaHbl TakM  -06pasoMm,
YTO6bI MaKCVMasTbHbIe 3HAYEHUS OCTaBa/MCh B NpeAeriax AaHHOro AvianasoHa.
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Hanpuvep:
C yyetom koachdmumeHTa HampsbkeHust A, = 1.9 u  koahhuUMEHTA, OTPAKANOLWETO HanpPsPKEHNE CMELLEHNS, BblI3-

BAQHHOrO OCTATOYHbIMM  3apsfaMn. K. * 2 M NpM HOMWHasIbHOM 3HaveHun 3.25/1/3 B {cpefHeksagpatnyeckoM) [And
3a3emseMbIx ST MakcmaribHOe 3HaYEHME BTOPUYHOTO HarNpshXeHWst PaBHO:

"oMa« m*1e %2 * 325</2 .u/3=10.08 B (nv1KoBOE).

B.3 YcTaHOBMBLLEECA COCTOSAHNE
B ycTaHOBMBLUEMCA COCTOSIHAM  3HAYEHVWE COCTaB/ISIOWE/ CMELEHNS MOCTOSIHHOTO — HanpshKeHWs  OCTaeTcs  Heus-
MEHHbIM:

Mm | H ga Ut BC (/} * U\
Itm, —» ga U, (0= U, dc-

0,0»Ui"2 msin<2aslmf*$>)+Y«+n,()

0, 0*"2/2s«n (2K (mt* + Up + 10, ().

B.4 NepexofHsble npoLiecchl

B.4.1 TeopeTtuyeckyie BbIKaaxu

B.4.1.1 Npovecchl B cetu

MHOrvie npoueccbl B S/IEKTPUMYECKUMX CETAX 3a  MpedenaMyi  HOPMalbHbIX  YC/IOBUW — SKCrUlyarauum  Ao/kHbl  ObITb
yyTeHbl MPU  MPOEKTVPOBAHWM  BbICOKOBO/ITHOTO  0OOpYfOBaHWA. Hanmpumep, OT  HEKOTOPbIX W3  HUX  HanpsMylo  3aBycuT
KOHCTPYKUMS  M30M1AUMM WM TpebGoBaHUA K nepejade curHasia. Hwke npefcrasneHbl Havbosiee BaHble SB/IEHUA B CETU,
KOTOpble HEOBXOAWIMO YUMTBIBAT.

B) [/ mMTernbHOE NepeHanpshkeHne e CeTsax

B 3aBMCKMOCTM OT YO@/IEHHOCTM Y4aCTKOB CeTW OT MOLLHbIX WCTOYHVKOB  3/IEKTPOCHAOKEHUS MOXET MpPOVCXOONTb
ONMTeNIbHOE  MOBbILLEHVE  YPOBHSA  HAMPSPKEHWst MO CPaBHEHWIO C  HOMMHasIbHbIM - 3HAaYeHveM. [lepeHanpspkeHne  Bbipa-
xaetcs KoadMLIMEHTOM, Ha KOTOPbIV [AO/MKHO ObITb MOMHOXEHO HOMMHAUTEHOE HaNpPshKeHMe.

Kax npaswsio, 3HaueHne koathdyumeHTa [/ IMTeNIbHOro NepeHanpsikKeHs NPUHUMAKOT paBHbIM 1.2.

b) KOpPOTKOB 3ambliKaHue Ha 3eM/1to B TPeXCha3MOon Ce TU C He3a3eM/IEHHON HEeNTPasibio

KopoTkoe 3amvblkaHue Ha 3em/l0 OfHOM (hasbl B TpexdasHoli CeTM C Heda3BWIEHHOW HelTpasiblo BefeT K nepe-
HaNpsDKEHVSIM  Ha  ABYX He3aTpoHyTbiX (hasax. TeopeTnyecks KO3(POULMEHT MepeHanpsikeHMss Ha  3Toil  hase paBeH
KBagpaTtHOMy KOpHIO 13 3. OpHako 3TOT KO3(OIMUMEHT 3aBUCUMT OT paccTosHus 3TH [0 TOUKM KOPOTKOTO 3amblkaHUA Ha
3eM/I0  CeTW. 3aMblkaHue Ha 3eMI0  MOXET MPOAO/KAaTLCA [0 HEeCKObKAX 4YacoB {Wm gaxe [AHeld) A1 HEeKoTOpbIX
Y4acTKOB CETU, TPYAHOAOCTYMHbIX 3UMOIA.

O6bl4HOE 3HaYeHMe Ko3dhULWEHTA BPEMEHHOTO NepeHanpskeHnst — 1.9 ans 8 u.

€) ATMocdepHble paspsibl Ha BbICOKOBOJIb THbIX JIMHUAX 3/1eKTponepeaay

MOMHAM  BbI3bIBAIOT BbICOKYIO CTEMeHb MepeHanpsbkeHnst B BbICOKOBO/ILTHOM  0GOpYAOBaHUM, KOTOpPOE MOXeT  [oc-
TMraTb YpPOBHA MBraBosibT. K CYaCTblo, NPOAO/DKUTENBHOCTL Takoro MepeHanpshkeHnst O6bIMHO  [/IMTCA  HECKOIbKO  MUKPO-
CEKyH[T W COMPOBOXOAETCA WMMY/IbCOM  3/IEKTPO3HEPIM B 0OOPYAOBaHWM C  BPEMEHEM HapacTaHuss (ipoHTa 1 MKC, 4TO
BefeT K CO30aHVI0 HarnpsikeHUs YacToTOM B HECKO/IbKO Merarepl, M OfmacHO A1 BCe  M30/1SuMy  BCIeACTBME  HaMuus
napasuTHbIX EMKOCTE.

Havxyowmin  adochekt OT 3TOro sIBNeHWs HabnogaeTcs B yvacTkax CETM C MEepexofoM OT OfHOMO 3HAaYeHWst BHYTPEH-
HEro COMPOTUB/IEHWNS K [pYyroMy, HanmpuMep Or JIMHWUM  3MeKTponepesayun K CWIOBOMY TpaHcdiopMaTopy, Korga  BOSTHOBOE
COMPOTUB/IEHNE  JIMHAM  HAMHOTO MeHblle, YeM COrpoTVB/IEHME TpaHcdopMartopa. B Takmx crlydasx OTpaweHHas BO/Ha
MOXET ObITb BABOE 60/IbLLIE HAYAILHOTO 3HAYEHUS HAMPSHKEHUS.

Takve nepeHanpskeHVst 4acTo BefyT K KPaTKOBPEMEHHbIM MPEPbIBaHUAM  HanpsbkeHust B CETM € 0bpasoBaHveM
VCKPOBOTO  MPOMEXYTKa, [EVCTBYIOLLIEIO Kak  OrpaHMuMBatollee  YCTPOICTBO. CucTeMa  3alpTbl  PacrosHaeT — BO3HUKHOBE-
H/E [OYTM KaK KOpPOTKOE 3aMblkaHWe Ha 3emi 10 M aKTVBM3MPYeT MpepblBaTe/ib (aBTOMATMYECKMIA BbIKIOYaTesb) ce TW. 3TOoro
06bI4HO JOCTATOYHO, Yrobbl YCTPAHUTL MOSB/IEHWE [yT/1, 3aTEM aBTOMATUHECKUIA BbIK/THOUATE b MOBTOPHO BK/THOYAETCS.

d) KommyTauuoHHble npouecchl

Opyrve aBneHus Bbi3BaHbl KOMMYTALMOHHbIMW ~ AENCTBMSAMA B BbICOKOBO/IbTHBIX CETAX. JTO  MOXET NpUBECTU K
napasyTHOMY Pe30HaHCy C MepexofHbiMM  MepeHarnpshkKeHnsMK,  KOTOpble  MMEKOT  4acCTOTbl, OT/MYHblE OT  HOMWHA/ILHOW
YacToTbl CeTM a [JuanasoHe OT HECKOrbKMX KWIorepL, A0 Merarepua a MOoACTaHuMsX C rasosoi usonsuuweli (GIS) w rnas-
HbIM 06pa30M onpesensiemMble dhakTVHeCKo KoHdMrypavmein cetu.

Kpovme TOro, obpasoBaHve [yrM B BbIKIIOUATENAX Taloke BeAeT K MNepexofHbiM  ahdhektam € nepeHanpsiKeHsMn.
Kak BKMOYeHVEe, TaK W BbIKIOYEHVE HEOOMbLUMX UHAYKTMBHBIX MOTOKOB MOXET BbI3BaTb MepeHanpshkeHus, 0bycnos/eH-
Hble PEe30HAHCOM MEeXAY HENMHEHLIMM KOMIOHEHTaMM 1 eMKOCTSIMM.
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[pyrve sBneHna B ceTy onmncaHbl Hke B B.4.1.2.

B.4.1.2 Tunbl nepexoaHbIX MpoLEeccoB

MHorvie TuMbl  MEPEXOAHbIX  MPOLIECCOB, BO3HMKAIOLIMX — BCMELACTBUE  MNEPEHANpPSHKEHUA W KOMMYTAUVIOHHbIX — Aeid-
CTBWIA. oncaHbl B B.4.1.1.

B kauectBe CpefcTB 3aWwuTbl OT MEpPEHaNpPsHKEHNIA MPUMEHSIIOTCS  MHOXECTBO — Pa3/IMuYHbIX  YCTPOWCTB, TakMX Kak
UCKPOBblE paspsigHUKM U Bapuctopbl. C  OJHOM CTOpPOHbl, OHU HEOOXOAMMbI A1 3alMTbl CETM WM €€  KOMIMOHEHTOB, C
[Opyroil, MOryT TaKke MPUBECTM K MNEpexofHbiM MpoueccaMm, K KOTOpbIM — 3MBKTPOHWMKS JO/MKHA ObiTb  ycToiuvBa. OuyeHb
BaXHO, 4TOObl JTW, npegHasHauyeHHble M1 TOYHOW nepefjadn curHana, ObuUM  paspaboTaHbl C YY4ETOM TakMX MPOLECCOB
B cemn. CneposaTerbHO. TpeboBaHWMS K u3MepuTesibHbIM + OTH  A0/mkHbI  MpefycMaTpuBarb  BbICOKOUACTOTHbIE — XapakTepu-
CTUKM, B YACTHOCTU [10 HECKOJBbKMX KAorepL,

[pyrve nepexofHble MpPOLECCHI BKIOYAOT B Ce0S  BHE3aNHble U3MEHEHUS] MEPBMYHOMO  HampsbkeHWss  BCreACTBUE
KOPOTKOTO  3aMblKaHWA HEMOCPeACTBEHHO Ha u3Mepsemylo ¢hasy WM Ha 3ewmo, WM Ha OfHy W3 cocefHux a3, Kak
ommcaHo B B.4.11, 3™ npouecchl, Mpoucxogsdlme B Npedeniax BpeMeHW 8 HecKoNbko  MwmMcekyHd. 3OTH  gorked
BOC/IPOM3E0AUTLCCOOTBETCTBYHOLLIE TOUHOCTHIO.

Mpobriema nepexofHbiXx MPOLECCOB, MPOMCXOOAWMX B CeTW, Hambonee BaxHa s 3TH C  emKoCTHbIM - aenute-
JIEM B KayecTBe [aTuvka BbICOKOTO HarpsbkeHusl, TMOCKO/Ibky OH CTaHOBWUTCS OOBLEKTOM 0bpasoBaHust 3adhchekta  ocTarou-
HOI0 3apsaa.

Bo Bpemsi pasvblkaHWs SMHUM Wi Kabens nog HanmpshkeHvem B OTH. 8 TOM uucre- M Ha €MKOCTHOM  Jenurernie,
MOXET OCTarbCA 3apshkeHHbl noTeHuvan. Ecim  mvHuA  He  3a3emiieHa WM He  paspshkaeTcs  MOAKIOYEHHbIM K - Hei
HU3KOMMNEAAHCHBIM YCTPONCTBOM, 3apsif, MOXET COXPaHATLCA B TEUEHWNE HECKOSTbKNX JHEN.

CMbICN1  SIBMIEHVS MPOLLEe MOHATb C  MOMOLWBIO  pucyHka B.1. YpoBeHb 3apsgHOro noTeHumana 3aBucuT  OT - dhasbl
HaMpPsDKEHVST B MOMEHT  OTKMIOYEHWMs. Hauxydwmid  cydail npu MWKOEOM  3HaYeHu  HanpsbkeHust U,  O3Hadarolem, 4ro
NepBuYHbIA - KoHAeHcaTop Aenmtens C, 3apskeH (coxpaHss 3apsapg <?, = C-4Y,). a BTopuuHbin C, paspskeH napasiniers-
HbIM PE3MCTOPOM R,. NOAKIOYEHHBIM K YCTPOVICTBY.

Korga /HWA BKMKOYEHA CHOBA, HU3KOBOMLTHOE BHYTPEHHEE COMPOTUMB/IEHWE CETU  paspshkaeT ee  MMHOBEHHO, 4To
BbIHYXaaeT 3apsaf ot C, nepetexars k C,. Takim 06pasom. C, GyAeT 3apsKarTbC Npu YCrIoBUN:

U,=-Q,/(C,+C,)=-U,C,/(C,+C)).

yTo I'IpVI6]'IVI3VITeI'bHO paBHO
-U,<CtC,).

3T0 HanpshkeHMe YMEHbLUAeTCs B [EOMETPUYECKO/ Mporpeccuy (MO 3KCMOHEHTE) € MOCTOsHHOW — BpemeHn  $,C,.

Ha/IOKEHHON Ha CMHYCOMOA/bHbIA CUMHal, 4TO B pesy/ibTare MpuMBOAWT K CyLLECTBEHHOW OlwmMbKe W3MepeHus (CM. pucy-
HOK B.2).

Haley,ﬂ,LIJVII\/'I S(DQ)EKT OT 23TOr0 arnepuognyeckoro npouecca — MarlHUTHOe HacbiweHne  cepaevyHMKoB, BCTPOEHHbIX
HenocpeaCcTBeHHO B 3TH 1nu B NOAK/IHOHEHHbIE K HEMY 3aLLUTHbLIE pere.
PeweHne  3aroit ﬂpO6I'IEMbI — WCNO/b30BaHMEe  CMELLIaHHOro PE3NCIMBHO-EMKOCTHOTO  AENTUTESTA, nepegaroero

HEVICKaXKEHHB I CUTHaUT B TEUYEHWE nepexo4Horo npouecca.

g

9y

|
"
K3

Up=lf

ll

o
?—cb RQ Usao

C - eMKOCTb JIMHN

PucyHok B.1 — CxemMatuyeckas avarpamma, 06bscHsoLLasa
30bheKT OCTaTOYHOrO 3apsiaa
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3apsAspl Ha NapasuTHbIX
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| Cny 185130 COCTABNMIOUIN
T ! NOMPSWHOCTM
2U, C(Cy + Cp) .. MoeTopesos 3asuikasne
—_——— —+————— 8BTOMSTHYBCKOTO BLIKMOMATENA

MpumevaHunsa
1 Ll — HanpshxeHne Ha NepBuYHbIX BBOAAX.
2 U, — HanpshKeHve Ha BTOPUYHbIX BbIBOAAX.

PucyHok B.2 — HanpspkeHust npy Harimymm adbchexTa ocTaTtouHoro 3apsiga

B.4.1.3 YpasHenusa gnsun, Ouu, 0
TeopeTIECKN NEPEXOAHON NPOLLECC, BOHMKAMOLLNA B CETU, MOXET ObITb OMMCaH C UCNIOTH30BAHWEM C/IEAYHOLLIX
ypaBHeHWi (cm. B.2.1):

- nepsyyHoe HanpsbkeHne: h, (0 « Y, *f2 esin(2aet e t m+ $>) ¢ U, ji. + Uy o (>

- BTOPUYHOE HanpsbkeHve: g (I) =t, "2 sin<2s e/t * Pj) ¢ Uy, + U, ().

BHe3anHoe 13mMeHeH1e 0Horo U 6oree NapameTpoB, NPeACTaB/IEHHbIX B YPaBHEHUSIX, CO34AET YC10BUA 4151
BO3HVIKHOBEHMSA NEepeEXOaHbIX NPOLLECCOoB.
CpasHeHvie n,(/> 1 n,(/) aeT npefcTas/eHne o kadecTse paboTbl ATH npy Takvx npoLeccax.
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Tab6nuuya B.1— 3ddekT KOpoTKOro 3aMbIkaH!s1 B NEPBUYHOI Lienk

«'0 '='0 0 + <1*mem>
o, <01 CwM. ypaBHeHVie BblLLe 0 0
0 0
[u (] Cwm. ypaBHeHwe BblLLie 1"<y1 SO.1|u<f<f>|

* Mpepens!: cm. TpeboaHys B 13.6.2.

MpumevyaHne — la — BpPEMSA KOPOTKOro 3aMblkaHuA.

Tabnuuya B.2— 3dhekr 3apsgHoro noteHumana

'«0 '=<0 'S\

*uMObl 0 0 K Hom

0 *K Hem oM+ 0
|LI2(|)| CM. ypaBHeHVe BbliLLie |U2())0)| INdcWI *

* [pegenbl: cM. TpeboBaHus B 13.6.2.

MpumeuaHue — BTabnuue NpeacTaBNeH HaUXy AL Criyyald, Koraa MPOMCXOaMT pasMbIkaHWe SIMHAW NPy
(& i eB NOBTOPHOM BK/TFOUYEHUM MPK 1, C MPOTUBOMNOSIOXHOM A5t U, NOMSIPHOCTLH.

<, — BPEMSI pa3MblKaHVs aBTOMATNYECKOTO BbIK/HOUATESISI.

f, — Bpems NOBTOPHOTO BK/HOUEH!ISt aBTOMATUUECKOTO BbIK/THoUaTes1s.

B.4.1.4 MNpocTeiiwasn mogesb (Cxema 3amelLeHmnst) 9T

B.4.1.4.1 O6LLye NOMoXeHNs

Korga npakmnueckoe wucnbitaHue 3TH HEBO3MOXHO, €ro noBefeHue [O0/DKHO ObMb  MPOBEPEHO  MOAEMPOBAHMEM.
310 TpebyeT coracoBaHUA Mexay Npov3BoauTesieM U 3aKasuMkoM  OTHOCWUTENIBHO CXeMbl  3aMelleHns 3TH u  npo-
rPaMMHOro obecrneyeHns npoLiecca MoLeMpoBaHys.

MogenvpoBaHme OObIMHO  UCMOML3yeTcs W B APYrMX  00MacTsX — 9MEeKTPOTEXHUKW,  Hampymep npy  NporpaMMHOM
obecneueHmn EMTP  (nporpamma  pacyeTa  9/EKTPOMAarHUTHbIX — MEPEXOAHbIX  MPOLECCOB) BMECTO  peasibHbIX  UCMbITaHuiA
/151 NPOBEPKN KOPPEKTHOCTY MOBEAEHNSA aBTOMATNHECKOTO BbIK/KOHATE A B CETU.

B.4.1.4.2 Mogenb (cxema 3ameLLeHus) 3TH

NpeHTMuHas Mogenb Oo/DkHA  MPUMEHSTTbCA  MPKY KOPOTKOM  3aMblKaHWM — MEPBUYHbIX  BBOAOB W MPY  MOBTOPHOM
BK/HOYEHUM JIMHUM C  OCTartouHbiMM  3apsigamy.  CornalleHve Mexay npov3BOAMTENIEM U 3aKasuvkoM MOXET 6GasvpoBarb-
CA Ha CpaBHEHWN pPe3ynbTaToB, MOMYYEHHbIX MPU  Pe>aslbHOM WCMbITaHWM BO BpeMsi KOPOTKOrO 3aMblkaHUsi M € MOMOLLBHO
€ro NporpaMMHOro MoAeIMpoBaHMs. Mogesb AoMmkHA MPUHMMATL B pacHeT HeJIMHEHOCTbL STH.

—— C,
Rg TR
= A N
Lo, [J= ||‘ [
KOMMOHEeHTbI

C.,. C, — KOMMOHEHTbI EMKOCTHOTO [ieNTeSs HanpshKeHVs.
A — naeanbHbli yCWUTENb C €AUHNYHBIM YCUMEHVEM HaMPSHKEHMSI:
TR — VHAYKTVBHbIA MarHUTHbIIA TpaHcchopMaTop:
R., — BXOAHOI MnefaHe yeunnutens:
— MOJHbII 3KBUBA/IEHTHbIA UMMEAAHC Harpy3K1 BbIXOAHO Lienm
yeunuTenst:
R, — HaTpy3ka TpaHcchopmaropa

PucyHok B.3 — Mprmep ynpoLLeHHo cxemm-3amelliennst 9TH
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OTH npu nepexogHom npouecce MOXeT Obib NpPeACTas/ieH B COOTBETCTBUMM CO CXEMOM, MPVBEOEHHOW Ha PUCYHKe
B.3. Mogesib fomkHa yunTbIBaTE MapameTpbl CETU N HESIMHENHOCTb MHAYKTVUBHOTO MarHUTHOrO TpaHcdopmaropa TR.

MogenvpoBaHMe MOXET ObiTb  BbINO/IHEHO C  Pas/iMyHbIM  MPOrpaMMHbIM — 0becneyeHnem, Hampumvep EMTP.  Saber.
Spice nT.g,

R, — napanenbHas wim nocnefosatenibHas  Harpyska — TpaHcdiopMaropa,  kKoTopas  [o/bkHa  COOTBETCTBOBATb
TpeboBaHWAM HACTOALLIETO CTaHAapTa.

MogenvpoBaHyie BCeli UCMbITaTerbHONM YCTaHOBKM MPOBOAUTCS corlacHo B.4.2.

B.4.1.5 Bnutve adhpekToB nepexoaHbIX MPOLECCOB Ha paboTy 3aLLUMTHBLIX pene

Ha BbICOKOBOMbTHBIX NoACTaHUMAX OTH MogkmodeHbl K - 3alpTHbIM - penie, BXOAHOM  Kackan, KOTOpbIX — COOepWUT
WHOYKTUBHbIE ~ MarHWTHble — TpaHCopMaTopbl — HamnpsbkeHWsi,  oGecreuvBalolLme  rasibBaHWYecKylo  pasBssky. WX pasmvepbl
MaUibl, & NepBYYHas 06MOTKA CAeaHa U3 04eHb TOHKOTO NPOBOAA.

CneposatesibHo, 3TV TpaHchopmaTopbl  O4YeHb  YyBCTBUTESIbHbI K MPUCYTCTBAO Ha BXOZa /OGO  COCTaB/stoLLEN
MOCTOSIHHOTO TOKa, KOTOpasi MOXET BbI3BATb HAaCbILLEHME WX MarHUTHbIX CEepAEeYHMKOB. BoO3HVKaolw@as B pesy/bTare  3Toro
neperpyska rno ToKy NPYBOAUT K TEN/I0BOMY Neperpesy NepBUYHON OGMOTKY.

MoTpebuTento © 3akasumky cregyeT obpamuTb BHYMaHME Ha MpOoBepKy paboTbl 3aMTHbIX pene npu Hammum e
OTH 3apAgHbIX MOTEHUM&sIOB, 4YTO OCOGEHHO BaKHO [/19 Nepefaun HampshkeHWst MOCTOSIHHOTO TOKa WM OYeHb  HU3KOM
4acTOoTb!.

B.4.2 OnpepneneHve NorpeLLlHoCTy Mpu nepexoaHoMm npotiecce

MrHOBeHHasi ~ MOrpellHOCTb  HanpsbkeHus  (KosdpdmMumeHTa  MacluTabHoro  mpeobpasoBaHus)  onpegdensieTcss  doop-
MY/10MA:

S = KUhowtp - **1 (O - MO J go

ra€ K — HOMUHA/bHBIA KOS(EIMUMEHT TpaHchopmaLm.

B.4.3 VicnbITaHysi Ha YCTOMYMBOCTb K MEPEXOAHbIM MpoLeccam

B.4.2.1 VcnbITaHusl 06bI4HbIX TPAHCCHOPMATOPOB HANPSKEHNA Ha YCTOYMBOCTb K NepexoaHbIM npoLeccam

B M3K 60186 T0/1bK0 eMKOCTHbIe TH A0/MKHBLI COOTBETCTBOBATL TPEOOBAHMSIM MO YCTONUMBOCTY K MEPEXOAHBIM
npoveccam, rae NPYHUMAETCS BO BHUMaHE TOSbKO KOPOTKOE 3aMblKaHue B NepPBUYHON Lien.

VcrnbiraHne MOXET MpoBOAMTLCA  METOAOM  3amucy  OBYX BbIXOAHbIX CUTHa/IOB: MEPBbI — C  €MKOCTHOTO — TpaHc-
chopmaTtopa. BTOpOi — C 3TA/IOHHOTO YCTPOWCTBA, W3MEPSIOLLETO0 MEPBUYHOE HAMpsHXKEHVME W [AOWEro TOYHOe onpeae-
JIEHMNe MOMEHTA BPEMEHW, € KOTOpbli  MpOM30MZET KOPOTKOe  3amblkaHue. [MpaBwibHOCTE  paboTbl  TpaHcthopmartopa
KOHTPO/IMPYETCA MPSMbIM U3MEPEHEM OCTATOYHOTO NEPBUYHOTO HANPSHKEHNS.

B4.32 VcnbitaHus 3MeKTPOHHbIX  TPaHChOpMAaTOpoB  HAMPSHKEHWSt  Ha  YCTOMYMBOCTb K MEPEXOAHbIM  MpoLieccam

B.4.3.2.1 O6Luye NonoxeHns

B B.4.2 nokasaHo onpeaesieHrne MrHOBEHHON norpeluHocT TH A/18 nepexofHoro npotiecca hopmysioi

o = Ku,ou rP(;UzJ(zi} -y (f) 100 (%).
J

3ra (hopMyrnia MOXET BbITb BbIPAKEHA Cre/yHOLLVIM OGPa3OM:
8Ky = [”z“} - +U'(U]Ku“°—“"’ 100 {%).
Ku o te u, Jz-

Vicnonb3ya onpegeneHme norpeLuHocTy /1 YCTaHOBMBLLETOCH PEXUMA:

~moxTans - L 100 (%)

MOXeM BbIpasnTb 1Y, doyHKuyeli oT J,

.. KLULMOMTP N2
**% =1+ 5Y100'

3avellas U, aTum BbipakeHreM B NpeablayLuei qoopmyrie, nomyyaem
3, = | Uy (t) - ——u (r}];u + Bx, 71003100 (%).
uee [ 2 Kunou > ! 024J2- Y

TMpYHIMAs BO BHUMAHIE, UTO
b,
o0&
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MOXEM YMPOCTUTb UCTIbITATErbHYHO MpoLieypY (hopMyJION:

I "N
By = l“z[l) " RKooute J1(n]l.lz J’-T 100 {%).

MpumeyaHuna

1 Harpy3ka MOXET WMETb CyLECTBEHHOE B/MUSHME Ha YCTOAMYMBOCTb WM CTabWIbHOCTb paboTbl DTH npu nepexod-
HbIX mMpoueccax. Hactoswmii crTaHoapT onpedenseT Asa TuMa Harpy3oK: MOCMefoBaTeslbHyld U nocriefoBaresibHO-napast-
NenbHY0. UCMONb3yeMbIX BO BPeMS UCTIbITAHUS.

2  VcnblmaHysi Ha  YCTOMWMBOCTb K MEPEXOAHbIM  MPOLEeCCaM  CUMATAIOTCH  3aKOHYEHHbIMKW, E€C/IM  OXBaTbIBAaKOT — BCE
peasibHble CUTyaluuMM B CETW, TakMe Kak BO3HVKHOBEHME KOPOTKOrO 3aMblkaHWs B MEPBMYHOA LEenM U MOBTOPHOE BK/KOYeE-
HU/E CETU C Ha/IMUMeM 3apskeHHbIX MOTEHLMasIOB.

3 T[lepexogHble MpPOLECCbl MOMYT CYLECTBEHHO BAUSTb HA HOMMHA/IbHOE BpeMsi 3agepxki (cm. 8.5). YUTobbl un3be-
XaTb HeXesaTe/bHbIX BO3AEVCTBUIA Ha 3aLLMTHbIE perie, He0bX0AUMO PacCMOTPETL [Ba C/Tyyast:

a) 3aBVICYMOCTb MeX/y HOMVHa/TbHbIM BpeMeHeM 3aaepxkv OTH 1 STT oTcyTCTBYeET.

VcnbITaHme MOXeT BbITb BbINOMHEHO 63 BHELLIHEN KOPPEKLIMM HOMUHATBHOTO BPEMEHI 33EPKKN oy

b) 3TH 1 3TT, UCNO/b3yeMble COBMECTHO, MMEIOT 06LLIEE HOMUHATLHOE BPEMS 3a0EPXKN.

WcnbitaHne MOXeT  6biTb  BbINO/IHEHO € MPUMEHEHWEM  BCTPOEHHOrO  MeXay STa/lOHHbIM - TPaHCIOpMaTopoM 1
ovdbdbepeHUMaribHbIM -+ YCUNMTENIEM  YCTPOWCTBA  3a[EPXKKM  BPEMEHW, KOTOPOe AO/MKHO ObiTb  YCTAHOB/IEHO Ha  3HAYEHVe,
onpegensiemoe hopmysioi

b =A@ I2rf,

rae A, M — 3HaueHWs1, ykasaHHble Ha Tab/muke C NacropTHBIMA AaHHBIMMU.
B.4.3.2.2 KopoTkoe 3amMblikaHye B NepBUYHOIA LiEnu
[Mpw CMbITaHUM Ha YCTOAYMBOCTb K KOPOTKOMY 3aMblikaHio B neparyHoi uenm u,(f) =0 gnsa /> 0.
Takvm obpasom, chopmyra B B.4.3.2.1 6yaet MMeTs BUL;

-<<,(!)—1—L|21\(/)8(4).

YTO SBMSETCA MaTEMAaTUHECKUM BbIpabKeHEM TPeOOBaHWIA, Yka3aHHbIX B HACTOSILLIEM CTaHAapTe.
MpumeyaHune —ug "2 ABISETCA NMMKOBLIM 3HAYEHMEM BTOPUYHOTO BbIXOAHOTO HanpshkeHns OTH g1/ <0

(Npexxge 4em MpOMCXOAMT KOPOTKOE 3aMblkaHue). JTa  ynpolleHHas hopMynia MO3BOMISIET HE CCbIMaTbCA Ha  KasmbpoBaH-
HOEe 3HAYeHMe MEPBWYHOrO  HampsHKEHUS MPM  KOPOTKOM  3aMblkaHUM  MEPBUMYHON  Lenn. HeobxoaMmo  3HaTb  TOMBKO
TOYHbIA MOMEHT BPEMEHMU, B KOTOPbII OHO NPOM30LLSIO.

B.4.3.2.3 MNMOBTOPHOE BK/TKOUEHNE JIMHUN MPY HAVTAYAW & HEli OCTaTO4HOrO 3apsiaa
[Lna cnyyan, korga /< 0

°r(0=vr «(*>-
[na cnyyasn, korga /20
n,<)=U,R2esin2ask/+3$>)+n,{/);
U0 m U, J2 msin@t-f-1 + )+ 15 6) + 150 ().

[na cnyyas. korga /20

Sy = [u:(r} - Ku..:,.m um;] uzi‘b— 160 (%}

3ameHss ir(/> 1 bly(/} Ha X BbIpaXeHVs, Nonyvaem

ft? s ftif wmt'ufﬁé(éfu (v
c
a“um“ - ﬂjsm(Za// . <f2) - (I:l)/:M.,QMTP)Bln(Zxﬁ-K »,) 100 <%>:
v. 1)+ Un g () = (. (1)KL
2ac (8] + Uzeoqlt) = o (1) KU o 1p) 100 (%).

a"u(l))r = U &
2
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YpaBHeHve pAns 5%5,. COOEPXWUT TOMBKO CUHYCOMAA/bHbIE KOMMOHEHTbI W SBMISETCA  MOrPELLHOCTbIO OTN B ycTa-
HOBVBLLIEMCS peXxume. Ecniv OH NpaBusibHO OTPEryIMpoBaH, ro er0 MOXHO NpeHebpeyb.

B 9TOM cflydae YuMTLIBAETCS TO/MbKO MOTPELUHOCTL SHC,q, M SBSIOWLASCS OCHOBHOM COCTABNSIOLEH MpU Mepexos:
HOM pexumve.

B Hauxygwem cnyvae U, (0) = kJJN2. Takum 06pasom, MOCTOsiHHas BpemeHn OTH OnA  3HAYEHUA Ug,, WIMEET
CYLLIECTBEHHOE B/MsIHWE NPV BbIGOPE VCTbITaTeNbHOl NpoLeaypbl.

PasnuuatoT Aga MeTofa UcrbITaHUst: 415 MasibIX 1 60bLLVX 3HAYEHUI NOCTOSHHON BpemeHn STH.

B.4.2.2.3.1 Masble 3Ha4eHs NOCTOSIHHOM BpeMEH

Ecrm  3HaueHne 1Y,.,, YMEHbLUAETCS C MOCTOsHHOV BpemeHn MeHee 100 MC, BO3MOXHO MpUMeEHeHve WChbiTa-
TesbHOW YCTaHOBKY, Kak MOKA3aHOo Ha pucyHke B.4.

CB1 CB2
e .
e,{f) e ]
Y = |awH 34H =
Us{ﬂ Y W(f)

Aud. yonnurtene
um,ycm(n = “Wm - Us“]

3JH — BbICOKOBO/IbTHb I STA/IOHHBIN AE/MTE b C OANHAKOBbIMM KOShOULIEHTaMIM HAMPSPKEHNS, Kak 'y DTH.

Ondp.  yowmtens —  OTKa/MOpPOBaHHbIA — gndbchepeHumanbHblii - yewntenb  (C - MOSIOCO,  OMpeaensieMoil  Hu3kouac-
TOTHbIM  (PWIBTPOM),  XapakTEPUCTUKXA  KOTOPOrO  OTPEry/IMPOBaHbl B COOTBETCTBMM C  COMIALLEHMEM Mexay noTpebutenem
1 3aKa34VKOM.

€, (0 — CTOYHVK HOMUHA/TLHOTO HarNpPSHKEHUS 1 YacTOTbI:

e, (0 — WCTOYHMK HaMpPsHKEHUS MOCTOSHHOTO TOK& C  HOMMHaUTbHBIM - MUKOBbIM  3HAYEHMEM, YMHOXEHHbIM  Ha
KO3ChCOMLIMEHT 3a3eM/IEHNS K.

*uUwem{x-r-tlk

Chm 2 1000 nN® — emKocTb JiMHWM 4511 obecrieveHust B 10 pa3 6onee Me[/IEHHOTO Craga MepBUMYHOTO  Harpsbke-
HUS. YeM BTOPUYHOTO HanpsbxeHns STH. 13-3a Hanmumsa 3apsaHOro NoTeHLmana.
CB1 1 CB2 — BbIKNto4arenn, HaxoAsLLmecs B pasoMKHYTOM MOSIOXEHWN.

PuvicyHok B.4 — VicnibITatenbHas ycTaHoBKa 415 MavbIX 3HAYEHNIN NOCTOSHHO BpemMeHn

MocnenoBaTenbHOCTL AECTBUIA:

a) CB1 pa3oMKkHyT C823axopoueH 3apsaKa BbICOKOBO/IbTHbIX KOHAEHCATOPOB A0 3HAYEHNA K | n2;
(C™. emkoctb STHUT. O,)
b) CB1 pazoMkHyT CB2 pa3oMKHyT VICTOYHMK BbICOKOTO HaNPSXKeHNA NOCTOAHHOIO TOKa €, OTK/IHOHEH OT
uerve,
c) CB1 3akopoyeH CB2 pa3oMKHyT MoBTOPHOE BK/THOHEHWNE UCTOUHMKA HANPSHKEHMS NEPEMEHHOrO0 ToKa e,

C HOMMHa/IbHbIM  3HayeHnem U, . KOTOpoe HakiadbiBaeTcd Ha 3a-
PAOHDBIV NOTEHLMEU HANPSHKEHNS MOCTOSIHHOIO TOKA.
B.4.3.2.3.2 BoribLuve 3Ha4eHV s NOCTOSHHOM BPEMEHN
Ecnv 3HaveHvie YMEHBLLIAETCSH C NOCTOAHHO BpemeHm 6osiee 100 MC. BO3MOXHO NPUMEHEHME KCTbITa-
TesIbHOM YCTaHOBKY, MPEACTaB/IEHHOM Ha prCyHKe B.5.

a7
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olf) OTH 30H

ug(t) Upgdt)

Aud. yenmmiene
Um,mb(ﬂ = Uw-l“) = ‘uS(')

3H — BbICOKOBO/IbTHBI 3TA/IOHHbIN AENNTENb C OAMHAKOBLIMU KO3((PMLIMEHTAMM HANPSHKEHUS, Kak 1y STH.
Oudp. yeunutens — oTkanM6poBaHHbIi anddepeHuanbHbIil yennutens (C Nosaocoi, onpefensieMoit HU3KoUacToTHbIM (uslb-
TPOM). XapakTEPUCTUKI KOTOPOIO OTPEry/IMPOBaHbLI € COOTBETCTBUM C CO/lalEeHNeM MexXay NoTpebuTenem 1 3akasumkoM.

PuvicyHok B.5 — VicnbITarenibHasi ycTaHoBKa 47151 60/bLLMX 3HAYEHWIA NOCTOSIHHON BPEMEHM

®opwma BosHbI e(f) 3o6padkeHa Ha prcyHke B.6.

EXGY

PTRY) S—

-
L 3
L 2

PvicyHok B.6 — TunnuHas doopma BosHbI € (O BO BPEMS MCTbITaHUs

B.5 PasHoe

B.5.1 Bpemsa 3a4epku

B.5.1.1 Onpepenerve

3TH MoryT BK/Ho4aTh Nepeaqy LmcdhpoBoii MHopmaLm 1 06paboTky AaHHbIX. Heobxoaumoe Ans aToro Bpems /,
MOXET 6bITb YUTEHO B ypaBHEHUN A/151 BTOPUYHOTO HaMpsbkeHust {cm. 2.1.29) ¢ 3ameHoli (t) Ha (/ —/,):

o, ()=wmy4rsin(2ne/(J-y+ <p,) + N, o( + Y,
rae 1, — Bpems 3a4epKKU.
B.5.1.2 BnusHvie f; Ha TOYHOCTb B Crabu/ibHO-YCTORUMBOM pexmme

B cTabuibHOM COCTOSHWN BpemMA 3anasgbiBaHnA A0/ DKHO ObITb BbIPaXXEHO KakK:

b, =2xr1>

MorbIbIi yron tha3oBoro capura i, onpeaeneHHbili B 2.1.32 kak

®, & dr — Pi-
B JAHHOM C/Ty4ae MOXET GbITb MPEACTAB/IEH IPEMST KOMIMOHEHTaMM:

s 9b»L = YOHam *2KH» * ay>

roe Abl41| — HOMWHaJ/1bHOE 3Ha4eHMe NOCTOAHHOIO CMELLEHNA YTa (pa3030ro cagura 3TH;
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®,, —Yyron (hasoBoro CABNIA, BbI3BaHHLIA BPEMEHEM 3aePXKKA:
[/, — norpeLuHoCTb YT/1a ha30Boro CABUra HanpsbkeHys.

Coear ha3 MOXET ObiTb Bbl3BaH B/MSHAEM TemnepaTypbl M M3MEHEHWEM 4YacToTbl. Hactosiumid craHzapT Tpe6yer,
UTOGbI KMaCC TOUHOCTY MMEN NPeiesibl A1 3HAUEHUS! P, KOTOPbIE MOTYT GbMb BbIPYKEHbI KaK

“Armw»a N PU * Drax-
PaccmarpvsaroTcsa ABa BapuaHTa.
B.5.1.2.1 BapuaHTt 1
Mavible 3Ha4eHust 1y, s KOTOpbIX COB/I0AAETCA YCIoBME:

“¥*»> C S *O«C« 5
B 3TOM c/1y4aB (; He B/IVSIET HAL TOYHOCTb U MM MOXHO NpeHebpeyb.
B.5.1.2.2 BapuaHT 2
BonbLuve 3HaveHyst (, NPUBOAAT K TOMY, YTO

1 B 3TOM C/TyHaB UM Heslb35 MpeHebpedb.
OpHako, ecm 3TH npegHasHavyeH [ANs WCMOMb30BaHUA BMecte ¢ OTT. NpM M3MEPEHWM SHEPTMM  GO/bLUOE  3HaYe-

Hue (obwee 019 060MX TPaHCIOPMATOpoB) He OyneT WMMETb BMSHUS HB TOYHOCTb, €C/IM OHO  YAOBMETBOPSET Crefy-
IOLLIEMY BbIPaXXEHUIO:

CneposaresibHo, 3HauyeHus A, SBMAOWMECH HOMUH&UIbHBIM - CMeLleHMeM  hasel M /. [JO/KHbl  OblTb  yka3aHbl B
Tab/muKe C MacnopTHLIMU JaHHbIMM STH.

Tpe6oBaHus K yr1y hia30BOro ciBUra NMpOWCTPHPOBAHbI PUCYHKOM B.7.

e.%
"®Tax
(D .*
MpepencHble MpepensHble 3HaYeHns yrna
3HaYeHVs yrnia . ¢ha30B0Oro cagura corsiacHo
AW * <P*]
(ha30BOro casura HaCTosILLIEMY CTaHAaPTy
NTH
PucyHok B.7 — TpeboBaHus K yr/ly ¢0a30Boro cagura

B.5.2 Tpe6osaHus kK SMC

B.5.2.1 O6Lume TpeboBaHms

OTH [omKHbI  ObITb  CMPOEKTVPOBaHbI C  BO3MOXHOCTHIO  BblAEPKMBATL CMIOKHbIE CUTyaLKW, BO3HVKAIOLLWME HA  Bbl-
COKOBOJIbTHbIX  MOACTAHUMSIX, [A€ MOIYT MpUCYTCTBOBATb MHOXECTBEHHbIE WCTOYHUKA MOMEX. BOMblUMHCTBO M3 HWMX MO4-
pPOGHO OMMcaHbl B  CYLUECTBYIOLMX CTaHOapTaXx, KOTOpble MOXHO WCMOMb30BaTb /11 KOHTpoNns cootBetctBus ITH  3Tim
TpeboBaHuAM.  [locrneayrolme  MyHKTbl  PasbsCHAT — MPYMEHEHVWe  CcTaHgapToB. s 6onee  fgeTasibHOW  MHcbopmaumn
He06X0AYIMO 06paTUTLCA K cepum cTaHaapToB M3K 61000-4.

B.5.2.2 McnbiTaHre Ha ycToiAumBoCT K AMC

B.5.2.2.1 O6Luye NonoxeHns

OTH ABNAOTCA aHa/oroBOM CUCTEMOM, WM WX KIacC TOYHOCTVM MPOBEPSIETCH W3MEPUTENbHLIM - MOCTOM, MO3TOMY A/1
HUX O4YeHb C/IOKHO OMNpeje/MTb BAUSHUE SMEKTPOMArHWTHbIX MOMEX Ha TOYHOCTb M3vepeHusi. Kak npaBwio, YCTaHOBK/
O ucrbimaHnin Ha OMC  TpebyloT NpPUMEHEHVST Mexay OOBEKTOM WCMbITaHWSt W MOAKTMOYEHHBIMU K HEMY LENsMA  BbICO-
KOOMHOM pa3BsA3kM, KOTOpash MOXET B 3HaYMTE/IbHOW CTENeHW BWMSATb Ha  MOTPEeLIHOCTM  M3vepeHus. o 3Toi  nmpuymHe
HEBO3MOXHO BbIMNO/HATL UCTIbITaHNA OTH Ha SMC ¢ 0fHOBPEMEHHbLIM NOATBEPXKAEHMEM €r0 Knacca TOUHOCTH.

B.5.2.2.2 Mapa3nTHble athchexTbl

BcneactBue  Hamumsi  MapaswTHbIX — EMKOCTE  criefyeT  cobmtogatb  OCTOPOXHOCTb, UTOObl  M30GexaTb  Hemocpesd-
CTBEHHOTO B/IMAHUS MOMEX Ha BbIXOAHbIE KOHTaKTbI.

B.5.2.3 Husko4acToTHbIE MOMEXU

OcHoBHast 06nacTb npumeHeHnss 3TH — BbICOKOBOMbTblE MOACTAHUMM, [AE€  JATyuMK MEPBUYHOTO  HANpshkeHus U
BTOPUYHbIA  KOHBEPTEP MOMYT ObiTb  pa3fenieHbl  GOMbLUMMKA - PacCTOSHUAMK, MO3TOMY MOTEHUMa bl  3eM/M 0BOMX  KOMMO-
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HEHTOE MOIYT ObiTb pa3/MuHbIMKA. ECM  CBA3b  MeXay [ATiMkOM HarpsbkeHUs W KOHBEPTEPOM  OCYLLECTB/IEHA  3/IEKTPU-
YeckuM kabenem, TO OH MOXET HaxOAuTbCA MOf BO3AEWCTBYEM MOMEX MPOMbILUIEHHOM 4YacToTbl. 3T MOMEXW  Bbi3bIBAIOT
CYLLECTBEHHbIE MapasuTHble CUTHasIbl, KOTOpble MOMYT CMELUMBATLCA C  M3MEpPSieMbIM  HamnpskeHWem, B/ Ha  TOYHOCTb.
370 SABMEHNE 3aBMCUT OT MEeCTa YCTaHOBKM.

B.5.2.4 PexoMeHaaLmm Mo MeCTy YCTaHOBKU

BruaHne nomex MOXeT OblTb  MVHAMM3MPOBAHO MPW  COOTBETCTBYHOLLEM MecTe YycTaHoBkM 3TH Ha 3HepToobbekTe.
re Ype3BblyaliHO BaXXHbI:

* KOHTYP 3a3eM/IEHVS MOACTaHLM:

* MOAK/HOUEHVE 3a3EeM/IEHUS:

* pacnofioxeHue sneKTpudeckux kabesne.

B obwem cnydae ycraHoBka 3TH pomkHa ObiTb BbINO/HEHA B COOTBETCTBUAM C  PEKOMEHAALMAMU Cepun  CTaHbap-
ToB M3K 61000. oTHOCALLWXCA X AMC.

B.5.3 PekomeHgaLymn no HaaexHocTu

W3-3a pasmuumidi B TEXHOMOMWSX, UCMOMb3yeMbIX MPU  M3rOTOB/IeHMM STH. OCHOBHble MoKasaTre/M  HafeXHOCTU
Tawke OygyT omwmuyatbCs. [103TOMy MCMbITaHMs Ha  OTka3 WM [Apyrve  TerVioBble  UCTbITaHWA  MOA/IEXAT  COrlacoBaHUio
MeXay NPOU3BOAMTENIEM U 3aKA3HNKOM.

Ecom OTH BwlouyaeT B cebs CUCTEMy CaMOAMarHOCTVKW, TO  BblSIB/IEHHbIE  MOBpeXaeHus OyayT MOoATBEpKAATHCA
BbIXOAHbIM  CUTH&/IOM, KOTOpbIi MOXHO WCMOMb30BaTb A1 TOro, UTOObl  M3beXaTb JIOKHOTO — OTKIOYEHWSt  3allyTHOMO
pene.
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Mpuvnoxerve JA
(cnpaBoyHOE)

FOCT P M3K 60044-7—2010

CBefeHns 0 COOTBETCTBUN CCbINTOYHbIX MeXxayHapoaHblX CTaHAapTOB
CCbI/104YHbIM HauMOHa/IbHbIM CTaHAapTam Poccwuiickoii depgepauun
(I/l ,D.el‘;lCTByPOLLI'VIM B aTOM KayeCTBe MeXrocygapCrtBeHHbIM CTaH,qapTaM)

Ta6nunualAl
O603HaueHve CreneHb | O603HaueHne 1 Haume- O603HaueHVe CreneHb | O603HaueHVie 1 Haiime*
CCbUT04HOMO cooTae T- | HOBaHVie COOTBETCTBY- CCbUI04HOMO COOT @eT- | KOO3uMe COOTBETCTBY-
MEXyHapPOHOH cTeus tOLLIEH0 HALWIOHA/TEHOTO MeXay* apoayoro CcTaust FOLLEr0 HaLMOHABHOTO
CTaHgapTa CTaHgapTa CTaHaapTa CTaHfapTa
M3K 60036:1983 - M3K 60694:1996 -
M3K 60044-2:1997 - M3K 60721 (Bce YacTu) - ‘
M3K 60050(161):1990 - M3K 60615:1966 -
M3K 60050(321):1966 - ° M3K 61000 (ace yacty) - :
M3K 60050(601):1985 - - M3K 61000-4-1:1992 - )
M3K 60050(604):1987 - M3K 61000-4-2:1995 - *
M3K 60060 (Bce YacTu) - M3K 61000-4-3:1995 -
M3K 60060-1:1989 - M3K 61000-4-4:1995 -
M3K 60071-1:1993 - M3K 61000-4-5:1995 -
M3K 60186:1987 - M3K 61000-4-8:1993 -
M3K 60255-5:1977 - M3K 61000-4-9:1993 - :
M3K 60255-6:1988 - M3K 61000-4-10:1993 -
M3K 60255-11:1979 - M3K 61000-4-11:19*94 -
M3K 60255-22-1:1988 - M3K61000-4-12:1995 -
M3K 60270:1981 - CISPR 11 (EN 55011) -
M3K 00017-1.1965 - ° EN 50061-2.1993 _
*  COOTBETCTBYIOLUMA  HALMOHa/TbHBIA  CTaHAApT —OTcyTcTByeT. [0 ero  YTBepXAEeHWS PeKOMEeHAyeTcs  MCMosb30-

BaTb MNEpPeBOs Ha PYCCKuiA

A3bIK  [AHHOTO MEX[yHapoAHOro cTaHfapTa. [lepeBoj [AaHHOTO  MEXAYHapOoAHOrO  CTaHmap-
Ta HaxoauTcs B ®eaepasibHOM MHIOPMALMOHHOM (DOHZE TEXHUUECKVX PEITIAMEHTOB U CTAHAAPTOB.
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FOCT P M3K 60044-7—-2010

(1] M3K 61000-4-13

(2) M3K 61000-4-29

(3] EN 50081-2:1993

52

Bnbnnorpadus

OnektpomarHutHass  coBvectumocTb (BMC) — Yactb 4-13: MeTogukm  UCTbITaHWA U U3Mepe-
HUA. VIcMbiTaHWs Ha  YCTOMUMBOCTb K BO3OEVCTBMIO TFAGPMOHUK W WHIEPrapMOKWK. BK/IOYas CUrHa-
Nbl.  nepefgBaemMble 4epe3 CceTb nepemeHHoro Toka (IEC 61000-4-13  Electromagnetic compa-
tibility (EMC) — Part 4-13: Testing and measurement techniques Harmonics and inter harmonics
including mains signaling at ac. power port, low frequency immunity tests)
OreKTpoMarHUTHasi COBMECTMMOCTb. YacTb 4-29. MeTofdpl WUCTbITaHWin 1 M3MepeHuin.  Vicnbita-
HWEe Ha YCTOWYMBOCTb K MpOBa/iaM W  KPaTKOBPEMEHHbIM MPEepbIBaHUAM HarnpsikeHns B CeTn, a
Talke K  V3MEHEHVSIM  HanpsbkeHUst  MOCTOSHHOTO — Toka  ariektpormTanms  (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
paccmMoTpeHnn)

CoBMECTUMOCTb ~ 3MIeKTpOMarHuTHas.  O6Lye  TpeboBaHuA K MOMEXo3alylleHHocTU.  YacTb 2.
VHaycTpnanbHble  nomexu  (EN  50031-2:1993  Electromagnetic  compatibility.  Generic  emis-
sion standard. Pari 2. Industrial environment)
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Y[K621.314.222.8:006.354 OKC 17.220.20 OKI1 422000
668000

KntoueBble c/i0Ba: TpaHCOPMaTopbl, TpaHCHopMaTopbl N3MepUTENbHbIE, TPAHCHOPMATOPbI HAMPSKEHUS
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