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Mpegucnosue

Llenn, oCHOBHbIE NPUHLMMbI 1 OCHOBHON NOPAAOK NpoBeAeHnsa paboT N0 MeXrocyAapCTBEHHON CTaH-
paptusaumm yctaHosneHol FTOCT 1.0—92 ««MexrocygapcTBeHHana cuctema crtaHgaptusauymm. OCHOBHble
nonoxexus» u FOCT 1.2—2009 «MexrocygapcTBeHHas cuctema craHgapTtusaunn. CtaHgapTbl MeXrocy-
[lapcTBEHHble. NpaBuia U peEKOMeHAALMUM N0 MEXroCyAapCTBEHHON cTaHAapTu3aumu. Mpasuna pa3paboTky,
NPUHATUSA, NPUMEHEHNSA, 06HOBIEHNA Y OTMEHbI»

CeefeHus o cTaHgapTe

1 NOATOTOB/EH ®enepasibHbIM FOCYAaPCTBEHHBLIM GHOAKETHBIM 06pa3oBaTesibHbIM ynpexaeHmem
BbICLLEro npodheccuoHasbHOro 06pa3oBaHNa «HaunoHanbHbIN nccnefoBaTenbCkMil yHuBepcuteT «M3U»
(®re0Y BMO «HNY «M3W») n ®egepanbHbiM rocyfapCcTBEHHbIM YHUTAPHbLIM NpeanpuaTneM «Bcepoccui-
CKWI  Hay4HO-UcCnepoBaTeNlbCkUii WHCTUTYT CcTaHjaptu3auum u ceptTudukauum B MalIMHOCTPOEHUW»
(BHMMHMALL) Ha ocHOBe COGCTBEHHOrO MepeBofa Ha PYCCKMIl S13blK aHr/10A3bI4HOW BepcuM cTaHgapTa,
yKa3aHHOro B nyHkKTe 5

2 BHECEH TexHuyeckum komuTteTom no ctaHgaptusauum TK 333 «Bpawawowmecs anektpuyeckue
MaLLVHbI»

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CcTaHfapTu3auuu, MeTposioruM u ceptudukaumnm
(NpoTokos oT 29 ceHTAGPSA 2015 r. He 80-IM)

3a NPUHATUE NPOros0coBan:

KpaTtkoe HarMeHOBaHWe CTpaHb! Kop cTpaHb! CoKpalleHHO* HavViMEeHOBaHVe HaLMOHAa/ILHOTO opraHa

no MK </CO 3166) 004 - 97 no MK |ICO 3166)004-97 o cTaHgapTu3aLmm
AsepbaligxaH AZ AscTaHgapT

ApmeHus AM MwuH3akoHOMUKM Pecny6nunkn ApMeHuns
Benapycb BY FocctaHpgapT Pecny6nukn Benapych
KasaxcTaH Kz lFocctaHpapT Pecnyb6nukn KasaxctaH
Kuprususa KG KbipreisctaHgapT

MongoBa MD Mongoaa-CtaHgapt

Poccus RU PoccTtangapt

TagxukucTaH T TamxukctaHgapt

YkpanHa UA lFocnotpe6ecTanaapT YKpanHbl

4 Tpukasom PefepasibHOrO areHTCTBa Mo TEXHUYECKOMY PErysiMpoBaHnilo U MeTposiorun ot 26 Mas
2016 r. Ne 422-cT MexrocyfapCTBeHHbI cTaHaapT TOCT IEC 60034-16-1—2015 BBefeH B geicTsue B
KauyecTBe HaluMoHasbHOro ctaHaapTa Pocculickoil ®epepayuu ¢ 1 mapTta 2017 T.

5 Hacroswwnii cTaHgapT MAEHTUYEH MexayHapogHoMmy cTtaHgapTy IEC 60034-16-1:2011 «MaluuHbl
anekTpuyeckne Bpawawwmecs. Yacte 16-1. Cuctembl BO3OYXAEHUA 471 CUHXPOHHbIX MawwuH. Onpegene-
Hus» («Rotating electrical machines — Part 16-1: Excitation systems for synchronous machines —
Definitions», IDT).

MexayHapoHblli cTaHAapT pa3paboTaH TEXHUYECKMM KOMUTETOM no cTaHgapTusauun TC 2 «Bpauyato-
Lmecs MaluvHbl» MexayHapoAHol anekTpoTexHuyeckoin komuccun (IEC)

6 BBE/JEH BMNEPBbIE
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WHdpopmaLys 06 USMEHEHNSIX K HACTOSILLEMY CTaHAap Ty Ny6aMKye T Csi B @XKerogHoM MH(hOpMaLMoH-
HOM ykasaTene «HauuoHa/bHble CTaHAapThi» (M0 COCTOSAHUI0 HA 1 siHBaps TeKyLero roga), a TekcT
U3MeHeHWii 1 MoNpaBoK — B EXXEMECAYHOM UH(POPMALMOHHOM yKasaTene «HauuoHanbHble CTaHAapTbi». B
c/ly4YaB MepBLIOT pa (3aMeHbl) UM OTMEHbI HACTOALWEro CTaH4apTa CooTBeTCTBYyoLee yBeJoMIeHne
6yaeT ony61vMKoBaHO B eXeMeCAYHOM WH(OPMaLMOHHOM ykazaTene «HauuoHalbHble CTaHAapTbi».
CooTBeTCTBYyLAs UH(hOpMaLWsi, yBEAOM/IEHE U TEKCTbl pasMellaloTca Takke B MH(DOPMaLOHHO
cucTeme 06LLero Nofb3oBaHUs — Ha oYMLMaNLHOM caiiTe defepasbHOro areHTCTBa N0 TEeXHUYeCKoOMy
perynmpoBaHuio M MeTPOoJIorun B ceTU IHTepHeT

© CraHgaptuHgopM. 2016

HacToswuit cTaHAapT HEe MOXeT 6bITb NOSIHOCTLIO UK YACTUYHO BOCMPOM3BEAeH, TMPaXXMPOBaH U pac-
NPOCTpaHeH B kauecTBe 0(huLManLHOTo n3gaHus 6e3 paspelleHus degepasibHOro areHTCTBa No TEXHUYECKo-
MY PErysiMpoBaHuio 1 MeTposIorumn
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M E X T OCVY 4APGC CTUBEHHUbB 1 C TAHOAPT

MAWWHBI SNEKTPUYECKME BPALLAKOWNECHA
YacTb 16-1

CuncTteMbl BO36YXAEHNSA AN CUHXPOHHbIX MaLUUH.
OnpepeneHus

Rotating electrical machines. Part 16-1. Excitation systems lor synchronous machines. Definitions

fata BBegeHna — 2017—03—01

1 O6nacTb NPUMEHEHNS

HacTtoswuii ctaHgapT onpefensieT TEPMUHBI, UCNOMb3YyEMblE B CUCTEMAX BO3BYXAEHUA CUHXPOHHbIX
BpaLlaloLLNXCS 91EKTPUYECXMX MALLVH.

2 O6uwwe onpepeneHns

2.1 Cuctema Bo3byxaeHus

O6opyfosaHue, npeAHasHauYeHHoe 415 CO34aHNsA 1 PerynpoBaHnsa Toka Bo36YXAEeHNS 31eKTpUIecKol
MaLUVHbI, BK/OYasA YCTPOCTBA raleHns nons 1 3almnTbl.

2.1.1 Umndposasn cuctema Bo3byxaeHuns

CucTtema BO36YXAeHUS, B KOTOPOW YaCTUYHO WU NOJTHOCTLIO 3/IEMEHTLI YNPaBAEHUs,, OTPaHUYEHUS 1
3aLUWTbI BbINOIHEHBI C UCNO/Ib30BaHNEM LIGIPOBBIX TEXHOOTUIA.

MpumeuaHune — B uudpoBbIX cUCTEMAX B LU(PPOBOI hopMe A0/KHA OCYLLECTBASATLCSA, KAK MUHUMYM, (DYHK-
Lua perynnpoBaHus.

2.1.2 PeBepcuBHble CUCTEMbI BO3OYXAEHNS
Cuctembl BO3OYXAeHUs, obecneuymBaloline NpUHyAUTENIbHOE W3MEHEHWEe Hanpas/ieHUss notoka C
NMOMOLLbIO OAHO NV HECKONbKNX 06MOTOK BO3OYXAEHWNA CUHXPOHHOW MaLlWHbI.

2.2 Bosbyautensb
NCTOYHMK 3NEKTPO3HEPTUK, 06ecneynBaloLLnii HanpPsHKeHE U TOK B LENU BO3BYXAEHUS 1 UX Perynnpo-
BaHue.

MpumMeyvyaHune — lNpumepamu TakMx UCTOYHUKOB ABNAIOTCA BpalliaroLlimecs MallnHbl NOCTOAHHOINO ToKa Wau
nepemMeHHOro C BbinpAMUTENAMNU, a TakxXe o4nuH NN HECKOJTbKO TpaHCCbOpMaTOpOB C BbINPAMUTENTAMN.
2.3 Perynatop Bo36yxaeHus

CucTema perynimpoBaHusi MOLLHOCTY BO36YXAEHUS, OXBATbIBAIOLLAA CUHXPOHHYIO MalluHy, ee BO36y-
AUTEeNb N 3HEePreTUYECKYH0 CUCTEMY, K KOTOPOI OHW NOAK/HOYEHBI.

2.4 YnpaB/nisieMblii N0 BO36YXAEHNIO CUHXPOHHbI reHepaTop

YCTpOIACTBO peryniMpoBaHusi HanpsiXeHUs ¢ 06paTHbIMU CBSA3SIMM, BK/OUYAIOLLEE CUHXPOHHYIO MaLLVHY,
paboTatoLLyo Ha IHEPTETUUYECKYI0 CUCTEMY U CUCTEMY BO3GYXAEHUS.

NMpumeyvaHne 1— [aHHblii TEPMUH NUCNONL3YETCH, YTOOLI OTIMYUTL YCTPONCTBO yNpaBneHns sHepreTuyec-
KOV CUCTEMOIA B KOMMJIEKCE OT CUCTEMbI BO3GYXAEHNS.

N3paHne ocuymnanbHoe
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MpumeuaHune 2— HapucyHke 1npeacTtasreHa CTPyKTypa AaHHOMO yCTpoicTBa.

Cuctema Bo36yxaeHus

YnpaBnsiemblii N0 BO3GYXXAEHNIO CUHXPOHHBIV FeHepaTop

PucyHok 1 — CTpyKTypa ynpaBnsieMoro no Bo36yxAeHnio CUHXPOHHOTO reHepaTtopa

2.5 Knemmbl 06MOTOK BO36YXAEeHUS
TouKkM NOAKNIOYEHNS Lieneit BO3BYXAEHNS.

MpumeuvyaHne 1— EcnvmnMeloTcs WETKM U KOHTAKTHbIE KOJbLA, TO OHW CUUTAIOTCS 3/1eMeHTamMu Lienu BOo36YX-
LeHns.

MpumevaHwne 2—B GECLLI,ETO'-IHbIX MalnHax knemmamm o6MoTOK BO36y)K,CI,9HI/Iﬂ ABMAKTCA TOYKM COeAUHEHUA
Bpawarueroca BbinpAaMnTeNA C NpoBoOAHUKaAMK 06MOTOK Bo36y>|(,quvm.

2.6 Bbixoa cuctembl BO3OYXAEeHUSA

BbIXoAHblE KTEMMbI CUCTEMbI BO3GYXAEHNS.

MpumeyaHne — BbIXOAHbIE KNEMMbI CUCTEMBI BO36y)K,q9HI/IFI MoryT 6bITb He coegnHeHbl HenocpenCcTBEHHO
C Knemmamu 06MOTOK BO3OYXAEHUS.

2.7 HoMuHanbHbIN TOK BO36YyxaeHUs ItN

MOCTOSAHHbLI TOK B 06MOTKE BO30YXAEHUS MallMHbl, paboTawLeii ¢ HOMUHANbHBIMU HaNpPsHXKeHneMm,
TOKOM, KO3 (PULMEHTOM MOLLIHOCTU U CKOPOCTLIO.

2.8 HomuHanbHoe HanpsxeHue Bo3byxageHusa Um

MoCTOsIHHOE HaMpsXEHUe Ha KfeMmax 06MOTOK BO36YXAEHNS, oGecneynBaioLLee HOMUHANbHBI TOK
BO36YX/JeHUs B 06GMOTKax B yCTAHOBMBLUEMCSI TeMNepaTypHOM pexume C HOMUHANbHOW Harpyskoi u npu
MakcUMasbHoOl TemMnepaType NepBUYHOTO X1aAareHTa.

MpumevyaHne - Ecnn mawwvHa pa6oTaeT B LMKIMYECKOM pexume, Npu KOTOPOM Temnepatypa 06MOTOK
BO30YX/AEHUSI He JOCTUTaeT YCTAHOBMBLLENCS, 32 HOMUHA/IbHOE HanpsKeHUe NPUHUMAeTCs HanpshKeHWe, COOTBETCTBY-
lolee MakcMMasibHO TeMneparype B LuKIe.

2.9 Tok BO36yXaeHua xonocTtoro xoga 10

[MOCTOSAHHbIA TOK 06MOTOK BO36YXAEHNSA MaLlunHbl, paboTatoLeli C HOMUHaNbHbBIM BbIXOAHbIM Hanpsxe-
HWEM NpW OTCYTCTBUW HArPy3Kkn U HOMUHANIbHOW CKOPOCTbIO, B COOTBETCTBUM C PUCYHKOM 2.

MpumeuyaHune —JlIuHeliHass xapakTepucTuka BO3A4YLIHOTO 3a30pa WCMOJIb3YeTCs MNPy  KOMMbOTEPHOM
MOZeIMPOBaHNN CUCTEM BO3BYXAEHNS.
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y — 0oCb HanpsxeHuit U Ha BbIBOJax MalnHbl </* — HOMUHaNbHOE HaNpsXeHne):X — 0Cb TOMa BO36YyXAeHUS tj,

1 — nuHeiiHan xapakTepucTuka BO3AYLWHOrO 3a3opa: 2 — XapakTepucTuka X0a0CTOro XxoAa

PucyHok 2 — OnpepgeneHne Toka X0/10CTOro XxoAa 06MOTKN BO36YXAeHUA

2.10 HanpshxeHune Bo36yxaeHUsa xonocrtoro xoga U,

HanpskeHue NoCTOSIHHOTO TOKa, NPUIOXEHHOE K 06MOTKE BO36YXAEHUSI, HEO6X0AMMOE /151 NOJyYeHus
TOKa BO36YXEeHWsi XO/IOCTOrO0 Xo4a npu TemnepaType 06MoTku 25 °C.

2.11 ToKBO36YXAEHWUS NMHeapu30BaHHOI XxapaKTepucTUKM XxonocToro xoaa lfg

Tok B 06MOTKe BO36YXAEHUSA CUHXPOHHOM MallUHbI, KOTOPbIA TeopeTuyeckn obecneynBaeT nonyvyeHne
HOMMWHaNIbHOTO HanNpsXeHus npy paboTe 6e3 HarpyskyM Ha NIMHENHON XapakTepucTuke BO3AYLIHOrO 3asopa
(cm. pucyHoK 2).

2.12 HanpshkeHue BO36YXAEHUA NUHEeapn30BaHHOI XapakTepncTmkm xonocToro xoaa Ufg

HanpshkeHne NoCTOSIHHOIO TOKa, NPUIOXEHHOEe K06MOTKe BO36YXAeHUs, Heo6XoAnMOoe A5 NonyveHns
TOoka BO30OYX[EHWA NMHeapu30BaHHOW XapakKTepUCTWKM XOSI0CTOT0 Xofa Npu COMPOTUB/IEHWM OOMOTKM,
paBHOM U TTIT.

2.13 HoOMUHaNbHbIN TOK CUCTEMbI BO36YXAeHMNS bl

MOCTOSAHHBIN TOK Ha BbIXOAHbIX KAeMMax BO3OYXAEHWUs, KOTOPbIA cuctema MoxeT obecrneunTb npu
onpefeneHHbIX YCI0BUAX, BKNOYAsA camble XecTkne TpeboBaHNs K BO36YxAeHno (06bIYHO BbiTeKatoLmne 13
[0NyCTUMbIX AUana3oHOB N3MEHEHUS HAMPSXEHWSA N YaCTOTbl).

2.14 HomunHanbHOe HanpshXeHue cuctemsl Bo36yxaeHns UeN
HanpshkeHne NOCTOSIHHOIO TOKa Ha BbIXOAHbIX KNIEMMax CUCTEMbI BO30YX/eHWs, Npu KOTOPOM OHa o6ec-
neynBaeT HOMUHAsIbHbIM TOK BO BCEX TpebyeMbIX pexunmmax paboTbl.

MpumeyaHune — HoMMHaNbHOE HanpshkeHWe cucTeMbl BO36GYXAEHNA — 3TO, MO KpaiiHeii Mepe, Takoe 3Haye-
HMe HampsXeHus, KOTopoe No3Bo/AeT co3faTb NOTOK, HEO6XOAMMBIA MalnHe ANs o6ecneyeHns BCeX PexuMoB paboTsl
(Npn fONYCTUMBbIX HANPSHXKEHUAX M YaCTOTax).
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2.15 lMNpeaenbHbIi TOK CMCTEMbl BO36YyXaeHus /p

MakcumanbHbIA MOCTOSAHHbIW TOK. KOTOprVI cucrtema B036y)K,EI,eHI/IF| MOXeT obecneunTb Ha BbIXOAHbIX
Knemmax 3a onpegenieHHoe BpemMs nocne Havasia ero ysesindieHnsa ot HOMMHasIbHOro 3Ha4YeHuA.

MpumeyaHne — Bpema onpefensercs UCxoaa U3 MOMeHTa AOCTUXEHUA TOKOM 3HavyeHus, pasHoro 95 % or
YyCTaHOBMBLLErocs.

2.16 MpepenbHoe NONOXUTENbHOE HANPsXXeHNe cucteMbl BO36yxaeHus Up

MakcumanbHoe HanpsXXeHue NOCTOAHHOIo ToKa Ha BbIXOAHbLIX K1eMMax cucTeMbl BO36y)K,qEHI/I9I, KOTO-
poe oHa cnoco6Ha o6ecneyunTb npu 3agaHHbIX YCNOBUAX.

MpumeuvyaHne 1— [aHHblil TEPMUH NPUMEHAETCA ANA CUCTEM BO3GYXAEHUS, B KOTOPbIX HaNpseHue nuta-
HUS 3aBUCUT OT HANPSKEHUSI AW TOKA MalWHbI, @ NPUPOAA NMOMEX & SHEProcUCTEME, NapamMeTpbl CUCTEMbI BO36YXAEHNS 1
CUMHXPOHHOI MallUVHbl BAKSIOT HA BbIXOA CUCTEMbl BO36YXAeHWS. [INs Taknx CUCTEM HOMUHasIbHOe GbiCTpogeiicTBue
onpefensieTcs ¢ y4eToM COOTBETCTBYIOLLErO NPOBana HanpsikeHUs Uamn (ECv OroBOPEHO) pocTa ToKa.

MpumeuyaHue 2— [ns cUCTeM BO3BYXAEHUS, B KOTOPbIX WCMOMb3YeTCs 3/1eKTPOMALLMHHbIN BO36YAUTENb,
npesenbHOe MOSIOKNTENIbHOE HAMPSHKEHNE CUCTEMbI BO3BYXAEHUS ONPefensieTcs Npyu HOMUHASIbHO! CKOPOCTU W HOMU-
HafbHbIX YCNOBUSIX PaGoTbl BO3GYAUTENS.

2.17 TlpepenbHoe oTpuuaTesibHOe HanpshHXeHne cuctembl BO36yxaeHnsa Un

MakcumanbHoe oTpuLlaTesibHoe HanpsXKeHne NOCTOSAHHOIO TOoKa (B peBEepPCUMBHbIX CUCTEMaXx) Ha BbIXOf-
HbIX KleMMax cucTeMbl BO36YXAeHWSA, KOTOPOe OHa Npy 3aAaHHbIX YC/T0BMAX CNOCO6HA 06ecneynTb.

2.18 lMNpepfenbHoe HanpsiXXeHne cucTembl Bo36yxaeHMs xonocTtoro xoga Upd

MakcrManibHoe HanpshXeHWe NOCTOSIHHOTO TOKa Ha BbIXOAHbIX KIeMMax CUCTEMbI BO36YXAEHUSI, KOTO-
poe oHa cnocobHa o6ecneunTb Npu paboTe 6e3 Harpysku.

2.19 MNpegenbHoe NONOXNTENbHOE HANPSHXKEHNe CUMCTEeMbl BO3OYXAEHUA nof Harpyskou I/pL

MakcumanbHoe HanpspkeHWe NOCTOSHHOTO TOKa Ha BbIXOAHbIX KIeMMaXx CUCTeMbl BO30YXAEHUS, KOTO-
poe oHa cnocobHa o6ecneynTb Npu paboTe ¢ HOMUHAIbHBIM TOKOM BO36YXAEHUSA Y HOMUHA/bHbIX YCTOBUAX
pa6oTbl MaLUUHBI.

2.20 MpepenbHoe oTpuLaTebHOE HaNpPsXXeHWe CUCTeMbl BO3OYXAeHNs nof Harpy3koi Url

MakcumanbHoe oTpuuaTtesnibHoe (B PEBEPCHMBHBLIX CUCTEMax) HanpshkeHue MOCTOSAHHOro Toka Ha
BbIXOAHbIX KEMMax CUCTEMbl BO36YX/EHUsI, KOTOPOe OHa crnoco6Ha o6ecneynTs Npu paboTe ¢ HOMUHASb-
HbIM TOKOM BO36YXAEHNSA N HOMUHAMbHBIX YC/TOBUAX PA60Thl MaLUVHbI.

2.21 BbicTpopgeiictBue VQ

CKOpOCTb HapacTaHMs BbIXOAHOTO HANPSHKEHUS CUCTEMbI BO3GYXAEHUS, onpeaensieMas B COOTBETCTBUN
C KPVBOWA, NpeACcTaBNEHHON Ha PUCYHKe 3. KakK OTHOLLEHWE HapacTaHust HanpshxeHus 3a 0.5 ¢ K HOMUHaNbLHOMY
3HAYEHUIO HaNpPsHXeHUst BO3BYaeHWs o hopmynie

Vo ——7— G-
° 03Y»

MpumevyaHne 1— [laHHas CKOpoOCTb, rpaduyeckn MHTepnpeTupyetcs npsmoii nuHueli AC Ha pucyHke 3.
nmetoLLeli nog coboii Takylo Xe naowagb, kak u peanbHas kpusas AD 3a nepBblii NONyCeKYHAHbIV MHTepBan (M Apyroi,
€C/n 3TO Or0BOPEHO).

MpumeuvyaHne 2— HoMUHanbHOe GbiCTPOAEWCTBME CUCTEMbI BO3GYXAEHUS onpeaensieTcs A5 CACTEMbl C
HarpysKkoi, 3KBMBANEHTHOW 3Ha4YeHU Y<>/A/U TakuM 3HAYEHWEM WHAYKTUBHOCTW, KOTOPOE COOTBETCTBYET NpoBanam
HanpshkeHus 1 hopmMam HanpsKeHUs 1 Toka.

MpumeyaHune 3— HoMUHANbHOE GLICTPOAENCTBME CUCTEMbI BO3BYXAEHWUS ONPEAENAETCs AN UCXOLHOro
3HAYEHUS HanpsXeHUs BO36YXAEHWS, KOTOPOe COOTBETCTBYET HOMUHA/ILHOMY NOTOKY CMHXPOHHOIW MallUWHbI, NOCne 4yero
cuctema 6bICTPO pearmpyeT Ha ONpPefeNeHHbI CKaYOK HANPSXXEHNS.

MpumevyaHune 4 —[laHHblli TEPMUH NPUMEHSAETCS ANA CUCTEM BO36YXAEHUS, B KOTOPbIX HANPSHXKEeHWe nuTa-
HUS 3aBUCUT OT HANPSXXEHUS MW TOKA MALLMHbI, 2 NPUPOa NOMeX B 3HEPTOCUCTEME, NapaMeTpbl CUCTEMbI BO36YXAEHUSA 1
CUHXPOHHO MaLLWHbI BANSAIOT Ha BbIXOA CUCTEMbI BO3GYXAEHUA. 115 TaknX CUCTEM HOMUHaNbHOe BbicTpoAelicTBre onpe-
[leNseTcs C y4eTOM COOTBETCTBYHOLLErO NpoBasia HanpsXKeHUs UAn (EC/IM OTOBOPEHO) POCTa TOKa.

4
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y — HarpsbhkeHye Ha BbIXOAHBIX K/lelikax cucTeMbl Bo36yxaeHnst UO\X — BPeMsi.C: >— peasibHasi KpBasi HapacTaHyst HANPsKEHUs!
BO36YXAEHUS: 2 — * OnpesesieHuio KpyTU3HbI HapaCcTaHUs HANPSHKeHUs BO3GY)XAEHNS

PucyHok 3 — OnpegeneHvie HOMUHA/ILHOTO GbICTPOAENCTBUSI CUCTEMbI BO3OYXAEHUS

NMpumevyaHnune 5— [na cuctem BO3OYXKAEHUA, B KOTOPbIX UCMOMb3yeTCs 3/1€KTPOMALUUHHBIA BO3OyAUTEND,
HOMWHanbHOEe ObICTPOAEeNCTBME CUCTEMbl BO3OYXAEHUS onpefenseTcs npu HOMWHA/IbHON CKOPOCTU WM HOMWHAasbHbIX
ycnoBusax paboTbl BO36yanTens.

2.22 Bpems perynvMpoBaHus cucTembl BO36yXaeHus

Bpewmsi, n3MepsieMoe B CEKyHAaX, 3a KOTOPoe HanpsbkeHue BO30YXAeHus gocTuraeT 95 % oT pasHuLbl

Mexay npeaenbHbIM N HOMUHaTbHbIM 3HAYEHNAMU HanpsaXXeHus BO36y)K,EI|EHI/IH, OTCYNTbIBAEMOE OT MOMEHTa
CKa4yKa HanpsaXeHusa Ha Knemmax CI/IHXpOHHOVI MallUWHbI.

2.23 BbiCcTpoAEeiCTBYOLUME CUCTEMBI BO3OYXAEHUSA
CucTeMbl BO3OYXAeHNS, umetoLwme spems perynuposanus 0.1 ¢ n MmeHee.

MpumeuyaHune — BObICTPOAEHCTBYOLWNX CUCTEMAX BO36YXAEHUSI BPEMSA VX PETY/IMPOBAaHNSA BECbMa Maso no
CPaBHEHUIO C NOCTOSIHHOW BpPeMeHW BO36YXAEHWS CUHXPOHHOW MaliMHbl U BPpeEMeHeM KosiebaHuii a aHeprocucTeme,
noatomy chopma KpuBOI HapacTaHWsl HaNPsHKEHUSI CUCTEMbI BO36Y)XAEHUSI HECYLLeCTBEHHA.

3 Tunbl BO36yauTenen

3.1 DnekTpoMallVHHbIA BO36yAnTENb

BpaluaioLasnca anekTpuyeckas MalivHa, nepejallas 3Hepruo oT BpallarLierocs sana k 06MoTke
BO30YXAEHUS.

MpumMmeyaHune — Ban faHHOU MaliMHbl MOXET ObiTb COEAWHEH C CUHXPOHHLIM TEHepaTopoM WKW WHOU Ma-
LIVHOWA.

3.1.1 Bo36yauTtenb NOCTOSAHHOIO TOKa

OneKTpoMalLNHHbI BO30yAWTENb, WCNO/b3YIOWMWIA LLEeTOYHO-KONEKTOPHbIN y3en ANA NOoyyYeHus
NMOCTOAHHOIO TOKa.

3.1.2 Bo36yautesib NnepeMeHHOro Toka

3I'IeKTpOMaLIJVIHHbII7I BO36y,EI,VITe}'Ib, Bblpa6aTbIBalOLLlMVl QHEePrni nepemMeHHoro Toka C nocseayrwuwmum
BbiNpAM/IeHUEM A4 NoNly4eHUA NOCTOAHHOIO TOKa.
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n punmedaHne — BbII'IpFIMVITeI'Ib MOXET ObITb ynpaBnsemMbiM Uan HeynpaeigeMbIM.

3.1.2.1 Bo36yauTenb nepemMeHHOro Toka co CTaTuyeckuMm BbINpAMUTENAMU

Bo36yauTenb nepeMeHHOro Toka € BbINPAMUTENEM, BbIXOA KOTOPOro MOAKMOYEH K LLeTKaM WA KOH-
TaKTHbIM KOJibLiaM 06MOTKMN BO3BYXAEHNA CUHXPOHHON MaLLUHbI.

3.1.2.2 B036yauTenb NepeMeHHOro Toka ¢ BpallarLMMncs BbinpaMuTensaMmm

Bo3byantenb nepemMeHHOro Toka C BbiNpsAMUTENEM, BpallalolMcsa Ha obLemM Basy Bo3byauTens u
CUHXPOHHOW MalLMHbl U BbIXO4 KOTOPOro COefMHeH 6e3 CKOb3ALMX KOHTaKTOB C 0OMOTKON BO36YXAEHUS
CMHXPOHHOM MaLLNHbI.

3.2 CraTtuueckuit Bo3byautesnb

3.2.1 CraTtnyeckuii Bo3byanTe b CO CBONCTBAMMW NCTOYHMKA HANPsHXKeHNs

CraTtuyeckunin Bo3byauTenb, KOTOPbIV BblpabaTbiBaeT IHEPIMIO Kak MCTOUYHMK HanpshXeHnsa (Hanpumep,
C KNIEMM CUHXPOHHO MaLUUHbI) U UMeeT ynpaBnsieMblii BbINPAMUTENb.

3.2.2 CTtaTtuyeckuii Bo3byauTenb CMELIaHHOoro Tuna

CraTnyecknin Bo3byauTenb, KOTOPbIN BbipabaTbiBaeT IHEPINI0 Kak UCTOUYHUK HAMPSXXEHUS N UCTOYHUK
Toka (B 3aBMCUMOCTU OT BE/INUMH Ha KNeMMax CUHXPOHHOW MalluuHbI)

3.2.3 CTtartuueckuii Bo3byautenb co BCNomMoraTeibHoin 06MOoTKol

CraTtuuecknii Bo36yanTesnb, 3Heprus KOTOporo BoipabaTbiBaeTcs OTAENbHON 0O6MOTKOW, pa3meLleHHO
B CTATOpPE OCHOBHOU CUHXPOHHOV MalUvHbl.

3.3 [MpomexyTouHblli BO36YyANTENb
O6opyaoBaHue, obecneuynBatoLlee NTaHne 06MOTOK BO36YX/AEHNS OCHOBHOTO BO3GyANUTENS.

4 OYHKUUN perysimpoBaHus

4.1 PerynupoBaHue HanpsxeHus

DYHKUMA, NMeKoLWas Lenbio CPaBHUTb AeliCTBUTENIbHOE 3HAYeHVe HanpsXXeHUs CUHXPOHHOM MallviHbl C
3a/laHHbIM 1 yNpaBaaTb BO3OyAnTeeM AOCTYNHbIMU MeTO4amMM B 3aBUCUMOCTH OT NOJTYHEHHOT0 OTK/IOHEHUS.

4.2 KomMmneHcauus Toka Harpysku

DyHKUMA, NpUMeHsieMast Npu peryimpoBaHny HanpshXeHns B ToUKax, OT/IMYHbIX OT TeX. rae Npou3Bo4uT-
CA ero usmepeHue.

MpumeuyaHune — OAHO N3 NPUMEHEHUNI TaKol (PYHKLMN COCTOUT B TOM. UTOGbI YACTUUYHO CKOMMNEHCMPOBAThL Nna-

[leHne HanpsxkeHWs npu U3MEeHeHUW BHELLUHero conpoTWBAeHWs. [lpyroe npumeHeHWe — pacnpefefieHne peakTUBHOM
MOLLHOCTW MeXAy napannesibHbIM1 reHepaTopamMmn Npy OTCYTCTBUWN COMPOTUBIIEHUSI MEXAY HUMW.

4.3 OrpaHuyeHne nepeBo3byXaeHUs
DYHKUMA, MMeloLwan Lenbio oOrpaHnynTb TOK BO3OYXAEHUSA CUHXPOHHOM MalluHbI U He nepeiTu gonyc-
TUMbIE Npefesbl pexrnMos paboTbl 060pyA0BaHNS BO3OyANTENS.

MpumeyaHune — OrpaHUYeHNE MOXET GbITb MIHOBEHHbIM UM UMETb 3a€PXKY N0 BPEMEHN.

4.4 OrpaHu4yeHue ToKa cTaTopa
dyHKUMA, NpefoTBpaLlaoLas NnpesbileHre TOKOM cTaTtopa 3afaHHol BeNYMHbI
MpumeuyaHne — Ecnm cuHXpoHHasa mallvHa paboTaeT B pexume nepeBo36YyXAeHWs, faHHOe orpaHuvyeHue

6yAeT yMeHbllaTb BO36YXAeHWe, Moka B pexvme Hef0BO3GYXAEHUS COOTBETCTBYIOLLEE OrpaHWYEHWEe He HauHeT ero
yBE/IMUNBATH.

4.5 OrpaHu4yeHne Hego0BO36OYXAEHUSA

PyHKUMA, MMetoLasn Lenblo NpefoTBpaTuTb BbIXOA BO3OYXAEHUA 3a HUXKHIOW rpaHuLly, obecnevymsato-
Lyt cTabunbHy0 paboTy MallnHbl UM TEPMUYECKYH0 YCTOWYMBOCTb MALUWH C LWINHLPUYECKUM POTOPOM
13-3a Harpesa cepeyHuvika ctatopa.

MpunmeyaHne — BXOAHLIMX BEMYMHAMWN NPU 3TOM MOTYT 6bITb:

- aKTUBHbIA TOK CVIHXpOHHOVI MallWnHbI, peaKTVIBHbIVI TOK N HanpsiXXeHne Ha KnemMmmMmax.

- Yrof Harpysku.
- TOK BO36YXAeHNs (BO3MOXHO B KOMOUHALMY C APYTUMU NMEPEMEHHbIMK).
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4.6 OrpaHuyeHne COOTHOLLIEHNA HaNpsXeHne-yacToTa
PyHKUMA, UMelolas uesbio obecneunTb YMeHbLUeHne HanpsaxeHuna nponopumoHasibHO CHWXEHUIO
4acToThbl B C/ly4ae nageHus 4acToTbl HNXe onpeaenieHHoro npeaena.

MpumeuyaHune — [laHHaa pyHKUMA NpefoTBpaLLaeT yBeMYeHne MarHMTHOro NOToKa B MallHax NnepeMeHHoro
TOKa 1 TpaHcopmaTopax — NoTpebuTensix 3NeKTpoaHepruu.

4.7 Ctabunusaums sHeprocucTeMbl

DYHKUMSA, MMeloLLasn Lenbio Tak BO34eNCcTBOBaTb Ha BO3OyANTE b, YTOOLI OH gemnduposan konebaHus
MOLLHOCTU CUHXPOHHO MaLLVHbI.

MpnmMeyaHune — BXoAHbIMWM BENUYMHAMM MOTYT OblTb HYACTOTa, CKOPOCTb Bana, HanpskeHwe, TOK poTopa,
MOLLHOCTb WU NX KOMBUHALNN.
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