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HALWMWOHANBbHBIN CTAHAOAPT POCCUMNCKOMN PELEPALUMN

KOPOTKME SAMbIKAHNA B 9JIEKTPOYCTAHOBKAX
MeToabl pacyeTa B 3/1eKTPOYCTaHOBKaX NepeMeHHOro Toka HanpsixeHnem cBbllle 1 kB

Short-circuits In electrical Installations.
Calculation methods In alternating current electrical installations with voltage above 1 kv

faTta BBegeHua — 2008—07—01

1 O6nacTtb NpUMeEHeHUS

HacTtoswmnit ctaHgapT pacnpocTpaHsaeTcs Ha TpexdasHble 3/1eKTPOYCTaHOBKN HamnpsikeHnem CBbille
1 kB MPOMBILLINIEHHO YaCcTOTbl U yCTaHaB/INBaeT MeETOAbl pacyeTa TOKOB CUMMETPUYHBIX N HECUMMETPUYHbIX
KOPOTKMX 3aMblKaHuii (K3) B HaYaU/1bHbIV 1 NPOM3BO/IbHbIA MOMEHTbI BPEMEHN.

CTaHfapT He pacnpoCcTpaHseTCs Ha 3/1eKTPOYCTaHOBKU HanpshkeHnem 750 KB v Bbiwwe.

CTaHfapT He periaMeHTUpyeT MeTo/bl pacyeTa TOKOB:

- MpWU C/IOXHbIX HECUMMETPUSAX B 3/IEKTPOYCTaHOBKax (3a UCK/IIOYeHNeM ABOMHOro 3aMbikaHus), npu
MOBTOPHbIX KOPOTKUX 3aMbIKaHUSAX 1 MPU KOPOTKUX 3aMblKaHUSIX B 9/1IEKTPOYCTAHOBKax C HeJIMHeWHbIMKN 3/1e-
MeHTamu;

- KOPOTKOrO 3aMblKaHWs C yYETOM AMHAMUKN 3/1eKTPUYECKUX MALLUH NPU 3N1EKTPOMEXaHUYEeCKUX nepe-
XO[HbIX NnpoLieccax;

- MPU KOPOTKMX 3aMbIKaHUSX BHYTPU 3N1EKTPUYECKUX MaLLWH, TpaHCOopMaTopoB 1 asToTpaHcopMaro-
poB;

- HernpoOMbILW/IEHHbIX YacTOT, BO3HUKAIOWMUX MPU KOPOTKMX 3aMblKaHUAX B JIMHUAX 3/1eKTponepesayn
HanpsxeHnem 220 kB n BblLwwe.

2 HopmaTtuBHblIe CCbINKK

B HacTosLwWweMm cTaHAapTe NCMNO0/Ib30BaHbl HOPMATMBHbIE CCbIIKM Ha crieAyolmne ctTaHaapThl:

FOCT 533—2000 (M3K 34-3—88) MawuHbl 3nekTpuyeckme Bpawawowmecs. TypboreHepaTopbl.
O6Lwune TexHNYeCKne ycnosus

FOCT 609—84 MaluHbl anekTpuyeckune Bpawjarolmecs. KomneHcaTtopbl CUHXPOHHbIe. O6Lime TEXHU-
Yyeckue ycnosus

FOCT 561&—89 TleHepaTOpbl U reHepaTopbl-ABUraTesin 3NeKTpuveckne rmapoTypouHHbie. Obuime
TeXHMYecKune ycriosus

NMpumeyaHune — MNpun NONL30BAHUN HACTOAWMUM CTaHAAPTOM Liesleco06pasHo NPoBepUThb AelicTBre CCbINoY-
HbIX CTaHAapTOB B MH(OPMAUMOHHON cucTeMe o6uWero nosfib30BaHUs — Ha odmumanbHOM calite ®egepanbHOro
areHTCTBa No TEXHUYECKOMY Pery/iMupoBaHuUio 1 MeTPOIOrn B CeTu MIHTEPHEeT UK MO eXerogHo n3gasaeMomMy nHdopma-
LMOHHOMY yKa3aTeso «HauynoHanbHble CTaH4apThbi», KOTOPbIV ONY6MKOBaH MO COCTOSIHWIO Ha 1 siHBaps TeKyLero roga, u
No COOTBETCTBYIOWUM €XEeMeCSAYHO U3faBaeMbIiM MHOPMAaLNOHHBIM yKasaTesiaM, ONy6/IMKOBaHHbIM B TeKyLleM rogy.
Ecnn cCbI/IOYHbIV CTaHAAPT 3aMeHeH (M3MeHeH), TO MpU NOMIb30BaHUM HACTOALWMM CTaHAAPTOM crefyeT PyKOBOACTBO-
BaTbCA 3aMEHAIOWMM (M3MEHEHHbIM) cTaH4apToM. ECnn ccblnoyHblli cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MNOJIOXEHNe, B
KOTOPOM fiaHa CChl/IKa Ha Hero, NPUMEHSETCSt BYacTU, He 3aTparvBatoLleit 3Ty CCbI/Ky.

N3paHne ocbunymnansHoe
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3 TepmuHbl 1 onpeneneHns

B HacTosAWEeM cTaHAapTe NPUYMeHeHb! Crieaytolwmne TePMUHbI C COOTBETCTBYHOLMMM ONpeaeeHUMN:
3.1 KOpOTKOe 3amMblKaHWe B 3/IEKTPOYCTaHOBKe: Bcsikoe cnyyaiiHoe unm npeHamMepeHHoe, He npej-
YCMOTPEHHOE HOPMa/IbHBIM PEXUMOM PaboThbl, 3/IEKTPUUECKOE COeANHEHME Pa3/IUHbIX TOUEK ((pas) 3/1eKTpo-
YCTaHOBKM Mexay co60ii unu c 3emMsieid, Npu KOTOPOM TOKM B BETBAX 3/1EKTPOYCTAHOBKM, NPUMbIKAIOLLNX K MECTY
€ro BO3HUKHOBEHMSI, PE3KO BO3PaCTatoT, MPeBbIwas HanboAbWNAA0NYCTUMbIATOKNPOAOHKUTENBHOTOPEXMMA.
3.2

KOPOTKOE 3aMblKaHMe Ha 3eMJ1t0 B 3/1eKTPOYCTaHOBKe: KOPOTKOe 3aMblkaHue B 3/1eKTPOYyCTaHOBKe,
06yC/I0BNEHHOE COeJMHEHNEM C 3eMJIeli KaKoro-nm6o ee TOKOBeAYLLEero ajieMeHTa.
[FTOCT 26522—85. ctatbs 2]

313
ofiHOha3HOe KOPOTKOE 3aMblKaHNe Ha 3eM/110: KOpOTKOoe 3aMblKaHVe Ha 3eM/1t0 B TpexdasHoli anek-
TPO3HEPreTMUECcKOo CUCTEME C F/TyXO UV SNPEKTUBHO 3a3eM/IEHHBIMU HENTPANAMU CUMOBbLIX 3/IEMEHTOB,

npu KOTOPOM C 3eMJIEl COeANHAETCS TOMbKO ogHa hasa.
[FOCT 26522—85, cTatbs 4]

3A

ABYXda3HOe KOpOTKOe 3aMblkaHue: KopoTkoe 3amblkaHue mexay ABYyMs haszamMu B TpexdpasHol
3/1eKTPO3HEPreTUYECKON cUCTEME.
[FTOCT 26522—85, ctatbs 5]

3.5

OBYX(a3HOe KOPOTKOe 3aMblKaHMe Ha 3eM/1t0: KOpoTKoe 3aMblKaHWe Ha 3eM/1t0 BTpexdasHoii anek-
TPO3HEPreTMYECKOM CMCTEME C I1yX0 Un 3PHEKTUBHO 3a3eM/IEHHBIMY HEATPaIIMU CU/I0BbIX 3/IEMEHTOB,
npu KOTOPOM C 3eMJiell coeguHATCA ABe hasbl.

[TOCT 26522—85, ctatbs 6]

3.6 ABOWHOE KOPOTKOE 3aMblKaHMe Ha 3eMJ/110 B 3/1IEKTPOYCTaHOBKe: KOpOTKoe 3aMblkaHNe Ha 3eM-
N0 ABYX pa3HbIX a3 BTpexdasHoi 3/1eKTPO3HEPreTUUYECKOM CUCTEME B Pa3HbIX, HO 3/1IEKTPUYECKN CBA3AHHbIX
Mexnay Co60i TouKax.

3.7

Tpexda3Hoe KOPOTKOe 3aMblkaHWe: KopoTkoe 3ambikaHWe Mexay Tpems dasamu B TpexdasHoii
3/1EKTPO3HEPreTUYECKO cucTeMme.
[FOCT 26522—85. cTatba 9]

3.8

NOBTOPHOE KOPOTKOe 3aMblkaHMe: KOpoTKoe 3aMblKaHVe B3/1eKTPOYCTaHOBKE NPy aBTOMaTM4YeCckoM
NOBTOPHOM BK/THOUYEHUM KOMMYTAaLMOHHOTO 3/1EKTPUYECKOrO annapara NoBpexXaeHHOo! Lenu.
[FTOCT 26522—85. ctatbsa 15]

3.9

CUMMEeTPUYHOE KOPOTKOe 3aMblKaHMe: KopoTkoe 3aMblkaHve B 3/1eKTPOyCTaHOBKe, MPU KOTOPOM Bce
ee pa3bl HAXOAATCA B OANHAKOBbLIX YC/TOBUAX.
[FOCT 26522—85. ctatba 19]

3.10

HECMMMEeTPUYHOE KOPOTKOe 3amMblkaHne: KOpoTkoe 3aMblKaHVe B 3/1eKTPOYCTaHOBKE, NPU KOTOPOM
ofHa u3 ee ha3 HaXOAUTCA B YCMOBUAX, OT/IMYHbIX OT YC/I0BUiA ApYrux chas.
[FOCT 26522—85. ctatbs 20]
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3.11

yAaneHHoe KOPOTKOoe 3aMblkaHue: KOpoTKoe 3aMblKaHue B 3/1eKTPOYCTaHOBKe, MPU KOTOPOM aMniv-
TyAbl NEepMOANYECKO COCTaB/ISIOWEN TOKAa [AHHOTO UCTOYHUKA 3HEPTUM B HadaslbHbI 1 MPOU3BOJIbHbIN
MOMEHTbI BPeMEHU NpakTU4eCcKn 0AUHAKOBbI.

[FOCT 26522—85. ctaTbsa 21]

3N12

6113KOe KOPOTKOE 3aMblkaHne: KOpoTkoe 3aMblKaHMe B 3/1EKTPOYCTaHOBKe, MPU KOTOPOM aMiANTyAbl
nepuoanyeckoli cocTaBnsAoL e Toka JaHHOTO MCTOYHNKA 3HEPTUK B HAYa/IbHbIV 1 NPOU3BO/IbHbIA MOMEHTbI
BPEMEHM CYLLEeCTBEHHO OT/INYalOTCA.

[FOCT 26522—85. ctatbs 22]

3.13

TOK KOPOTKOTO 3aMblKaHUsA B 3/IEKTPOYCTaHOBKe: TOK. BO3HMKaKOLWNI NpU KOPOTKOM 3aMblKaHUN B
3/1EKTPOYCTaHOBKe.
[FOCT 26522—85. ctaTbsa 33]

314

anepuofjunyeckasn coctas/sitoLlas TOka KOPOTKOro 3aMblKaHUA B a/ieKTpoycTaHoBke: CBoboaHas
cocTaBsoLLas TOKa KOPOTKOr0 3aMblKaHWs B 3/1eKTPOYCTaHOBKe, U3MEHSI0LLLasicsl BO BpeMeHn 6e3 nepeme-
Hbl 3HaKa.

[FTOCT 26522—85. ctaTbsa 37]

3.15

nepuoamnyeckas cocTaB/isitoLlas TOKa KOPOTKOT0O 3aMbikaHuWsi pa6oyeli 4acToTbl B 3/IeKTpoycTa-
HoBKe: CocTaB/isitoLasi Toka KOPOTKOro 3aMblKaHWsi B3N1EKTPOYCTaHOBKE, M3MEHSIoLLLanacs Nno nepuoguyec-
KOMY 3aKOHY C paboyeii 4acTOTOIA.

[FOCT 26522-85. cTarbs 38]

3.16 y,ﬂ,aprIf/‘I TOK KOPOTKOro 3aMblkaHuA: Hanbosibliee MrHOBEHHOE 3HayeHue TOKa KOpPOTKOro
3aMblKaHWs BOOHOW N3 (*333 Tpexcba3H0|‘/’1 3]'IeKTpI/I‘-IeCKOVI Lenun, KoTopoe nMmeeT MeCcTO, Korga KOpoTkoe 3aMblKa-
HUe NponcxoanT BMOMEHT NMPOXOXAEHNA HaNpPAXXeHUA 37O hbasbl Uepes Hy/leBOe 3Ha4YeHue, a 4,0 BO3HUKHOBE-
HUA KOPOTKOIO 3aMblKaHMA TOK B Len HOCUT eM KOCTHOW XapaKTep nan oTCyTCTBYeT.

3.17

yAapHbI KO3(hdULNEHT ToKa KOPOTKOro 3amMblkaHus (yaapHblii koadduumeHT): OTHOLWeHne
yAapHOro Toka KOpOTKOro 3aMblKaHUsA K aMnAnTyAe Nepruofnyeckoi cocTaBstoLLei Toka KOPOTKOro 3ambl-
KaHusa paboyeii YacTOTbl BHaYa/lbHbI/i MOMEHT BPeMEHMU.

[FOCT 26522—85. ctatbsa 47]

3.18

TOK KOPOTKOTO 3aMblKaHUs NpsAMOl nocsiegoBatesibHOCTU: OAMH U3 TOKOB CUMMETPUYHO Tpex-
(ha3Hol cMCTEeMbl TOKOB KOPOTKOrO 3aMblKaHMs NPsIMOro cnefoBaHns das.

MpumeyaHue — AHaNOTMYHO ONpefensalT HanpsaxeHue I'IpﬂMOI7I nocnefgoBatesibHOCTU MNPU KOPOTKOM
3aMblKaHUN.

[FOCT 26522-85. cTarbs 55]

3.19

TOK KOPOTKOTO 3aMblkaHWUsl 06paTHO nocnefgoBaTeNbHOCTU: OAWH N3 TOKOB CUMMETPUYHOI Tpex-
hasHoli cucTeMbl TOKOB KOPOTKOrO 3aMblkaHWsi 06paTHOro cnegosaHus das.

MpumeyaHue — AHaJIOTMYHO OMNPeeNnsAlT Hanps>XeHune 06paTHOI7I nocnefoBaTte/IbHOCTU NPU KOPOTKOM
3aMblKaHUN.

[FTOCT 26522—85. cTaTbs 56]
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3.20

TOK KOPOTKOTIO 3aMblKaHUA Hy]'leBOI7I nocnepoBatenbHOCTU: OA4NH U3 TOKOB CVIMMeTpI/ILIHOI\/'I HeypaB-
HOBELUEHHOW Tpexd)asHon CUCTEeMbl TOKOB KOPOTKOrO 3aMbIKaHWUs HY/1IeBOrO criefoBaHus cas.

MprMeuyaHne — AHa/lOTMYHO ONpPefensioT HanpskeHWe HyneBOil Mocfiefo0BaTe/lbHOCTU MPU KOPOTKOM
3aMblKaHuUK.

[FOCT 26522—85. cTatbs 57]

3.21

MOLLHOCTb KOPOTKOIO 3aMblKaHWSA: YCNOBHas Be/IM4MHa, paBHas yBe/IMYeHHOMY B-/3 pa3 npousBe-
OEeHNI0 TOKa Tpexda3HOro KOPOTKOro 3aMbIKaHWSI Ha HOMUHa/TIbHOe HanpshkeHne COOTBETCTBYIOLLEN anek-
Tpuyeckoi cetu.

[FTOCT 26522—85, cTaTtbs 68]

3.22

NOCTOSIHHAs BPEMEHU aneprnoAnyecKoi cocTaB/isiloLWeli TOka KOPOTKOTO 3aMblKaHUA B 3/1EKTPO-
yCTaHOBKe: 3/1eKTpOMarHMTHas NOCTOSIHHasA BPEMEHM, XapakTepuaytollas CKOpoCTb 3aTyXaHus anepmoau-
YecKoli cocTaBNsAOLW e TOKA KOPOTKOTO 3aMblKaHUS.

[FOCT 26522—85, cTatbs 80]

4 O6wmne nonoxeHus

4.1 lVcxoAHble NONOXeHUs

4.1.1 HacTtoswwnit cTaHgapT ycTaHaB/IMBaeT MeTO/bl pacyeTa TOKOB KOPOTKOro 3aMblKaHUs, Heo6xoAu-
Mble 4515 BbI6Opa 1 NPOBEPKN 3N1EKTPOO6OPYA0BaHNA MO YC/I0OBUAM KOPOTKOIO 3aMblKaHWS, BbI6Gopa yCTaBOoK 1
OLeHKM BO3MOXHOrO AelicTBUS pefieiHoOW 3aluTbl U aBTOMAaTUKK, OnpefenieHnss BAUSHUSA TOKOB HyneBol
nocsiefoBaTeIbHOCTN INHWI 3/1eKTponepeAayn Ha IMHUN CBA3W, Bbibopa 3a3eM/ISI0LWNX YCTPOWCTB.

4.1.2 CraHpapT paccMmatpuBaeT METOAbI pacyeTaTOKOB npu K3. BuAbl KOTOPbIX NOKa3aHbl Ha pUCYHkKe 1.

a

a — Tpexdasmoe K3 — K136 — aByxdasHoe K3 — K**'; B — aByxda3Hoe K3 Ha 3emno — K1
r — oAaHodasHoe K3 Ha 3emnio — K,r>; g — fABoiiHoe K3 Ha 3emnio — K*I* 11

PucyHok 1 — Bugbl KOPOTKUX 3aMblKaHW
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4.1.3 BennuuHbl, nogsexalime onpeaenieHnio, AonycTMmas norpewHocTb pacyeta TokoB K3 n npume-
HAEMbI NpU 3TOM MeTO/, pacyeTa 3aBUCAT OT Lenell, ykazaHHbIXxB4.1.1.

[ns Bbi6opa 1 NPOBEPKU 3/1eKTPOO6OPYA0BaHNA [OMYCKAOTCA YNPOLEeHHble MeTo/bl pacyeTa TOKoB K3.
€CNN NX MOrpeLlHOCTb He nNpeBblwaeT 5 %— 10 %. Mpu aTOM onpeaensatoT:

- HavasbHOe fJelicTBylOlLee 3Ha4YeHVWe Nepuoamnyveckoli cocTasristoweli Toka K3 u 3HavyeHue 31Ol
COCTaB/isloWEeNn O NPON3BO/IbHbIE MOMEHT BPEMEHU, BM/IOTb 40 PACYETHOrO BPeMeHU PasMbIKaHUSA MOBPex-
LeHHOo uenu;

- HavasibHOe 3HayeHue anepuoanyeckoii cocTasistoLeli Toka K3 1 3HauyeHne 3Tol cocTaBnsitoLieli B
NPON3BOJIbHbIN MOMEHT BPEMEHW, BNIOTb ,0 PACYHETHOIO BPEMEHW pa3MblkaHUA NOBPEXAEHHO Lenu;

- yAapHbIli TOK K3.

[nsa Bbi6bOpa NapameTPOB HACTPOIKN peneliHoN 3alnTbl U aBTOMATUKN ONpeaesnsaioT MakCMaibHOe U
MWHUMasIbHOE pacyeTHble 3Ha4YeHNA NepuoanNyeckon 1 anepnoanyeckon coctaBnamoLwmx Toka K3 B Havasb-
HbI 1 NPOM3BOJIbHBIN MOMEHTbI BpEMEHN Kak BMecTe K3. Tak 1 B OTAe/IbHbIX BETBSIX PaCHETHOWN CXeMbil.

4.1.4 PacyeTbl TOKOB BOTAE/NbHbIX BETBAX PACHETHOM CXeMbl B NPOU3BOJIbHbLIA MOMEHT BPEMeHMN Tpeby-
10T yueTa 3/1eKTpoOMEXaHNYeCKMX nepexoHbIX NPOLEeccoB 1 Ux crieqyeT NpoBOAUTL C MPUMEHEHNEM CPeACTB
BbIYNC/IUTENbHON TEXHUKMN.

4.1.5 TMpwn pacyeTax TOKOB K3 cneayeT B 06LeM criyvyae yumTbiBaTb BCE 3/IEMEHTbI 3/IEKTPO3HEepreTu-
YecKol cucTembl. [lonyckaeTcs SKBYBa/IEHTUPOBaTb yAa/IeHHYI0 OT MecTa K3 yacTb 3/1eKTpo3HepreTn4eckom
cucTembl.

4.1.6 Tpu pacyeTe MMHUMaIbBHOIO 3HaYeHNs Toka K3 418 npon3BOSIbHOroO MOMEHTa BPEMEHN PEKOMEH-
AyeTcsl yumTblBaTb COMPOTUB/IEHUE 3/1eKTpuYeckol ayrn B mecte K3. a Takxe yBenmyeHvnie akTMBHOrO COMnpo-
TUB/IEHUS NPOBOAHNKOB BCNeACTBUE nX Harpesa TokoM K3 (adhchekT Tensiosoro cnaga toka K3).

4.1.7 PacueT gelicTByloLLero 3Ha4eHNs1 NepnoanYeckoli coctasristowein Toka K3 gonyckaetcss NpoBo-
ONTb. HE YUNTbIBas aKTUBHbIE COMPOTUB/IEHWNS 3/1IEMEHTOB 3/1EKTPO3HEPreTUHECKO CUCTEMbBI, eC/ pe3y/ibTu-
pyloliee 39KBMBa/IEHTHOE akKTUBHOE COMPOTUB/IEHNE OTHOCUTENBHO TOYkM K3 He npesbiwaer 30 %
pe3ynbTUPYIOLLErO 3KBUBA/IEHTHOIO MHAYKTUBHOIO CONPOTMBAEHUA (MPY 3TOM NOrPELLHOCTb PACHETOB He npe-
BblllaeT 5 %). Yka3aHHOe yC/i0BME MOXET He BbINOMHATLCSA, KOrga pacyeTHas cxema CofepXuT kabesbHble
NuHuM 6— 10 KB n Bo3ayLHbIe NMHUK 3anekTponepesaym 35— 150 kB ¢ npoBogamMu HEGO/bLLIOMO CeYEHUS.

4.1.8 TMpwu pacyeTtax TokoB K3 gonyckaetcs:

- He yuuTblBaTb CABUT NO doase 3/1eKTpoABMXyLWnx cun (34C) nsmeHeHne YacToTbl BpaLLeHNss pOTOPOB
CUHXPOHHbIX FeHepaTopoB 1 KOMMEHCATOpPOB B npoLecce K3 (3a UcktoueHneM criyyas, n3noxeHHoro s4.1.4)
npu Nnpoao/XuTeNbHOCTN K3. He nNpeBbiwatolleli 0.5 c. a anekTpogBurateneil — Npu npoaosKnTeNnsHocTn K3,
He npesbiwatowein 0.2 c;

- MPYHUMAaTb NOJIHYIO CUMMETPUIO MO ha3am BCeX 3N1EMEHTOB 3/IEKTPOIHEPTeTUYECKOM CUCTeMbI (3a
VCK/TIOYEHNEM HECMMMETpUN B mecTe K3);

- He yuMTbIBaTb TOK HAMarHM4MBaHmsa TpaHchopmMaTopoB 1 aBTOTpaHCHOpMaTopoB;

- He BBOAWUTb B PaCHETHYIO CXeMY NCTOUYHUKN IHEPTUU, KOTOPbIE CBA3aHbl C HacTbo 3/IEKTPO3HepreTnyec-
KOW CUCTeMbI, TAe HaxoAnTCs pacyeTHas Touka K3. ¢ moMoLLbIo 3/1ieKTponepeaayn Ui BCTaBKM MOCTOSAHHOTO
TOKa,;

- NPUBAMXKEHHO yUnTbIBaTb 3aTyxaHue anepnoanyeckon coctasnatolleit Toka K3. ecnu ncxogHas pac-
yeTHas cxeMa MMeeT HECKOJIbKO He3aBUCUMBbIX KOHTYPOB (6.5);

- He yuuTblBaTb HaCbllWEHNE MarHNTHbIX CUCTEM 3/IEKTPUYHECKNX MALUNH;

- NPUHUMAaTb COMPOTUB/IEHME NOCTOSSHHOMY TOKY Pa3/IMyHbIX 3/1EMEHTOB PacyYeTHOW CXeMbl paBHbIM KX
aKTUBHOMY COMPOTUBJ/IEHUNIO;

- yunTbIBaTb NPUGAKEHHO, C MOMOLLbIO 3KBUBASIEHTHBIX NapamMeTpoB, 3N1EKTPONPUEMHUNKN, COCPeaoTo-
YeHHble B OTAEe/bHbIX Y3/1aX 3/1eKTPO3HEepPreTMYecko cnctemol (pasgen 12);

- He y4nTbIiBaTb NONEPEeYHY EMKOCTb BO3AYLUHbIX/IMHWUIA 3/1eKTponepeaayun HanpsxxeHnem 110—220 kB
npu ux gnuHe He 6onee 200 kM 1 HanpshxeHnem 330—500 kB npu nx anunHe He 6onee 150 km.

- npeHebperatb BbICLUMMW TAPMOHUYECKMMU COCTaBNAIOWMMN TOKOB MPW pacyeTax HeECUMMEeTPUY-
HbIX K3.

4.1.9 Ana pacyeTa HECUMMETPUYHBbIX K3 pekomeHayeTcs npeanoyTnTesibHoO UCN0/1b30BaTb MeTO/, CUM-
METPUYHBLIXCOCTABJIAOLWMX, MPUHUMAS MOSTHYO CUMMETPUIO NO (ha3aM BCEX 3/1IEMEHTOB 3/1eKTPO3HepreTnyec-
KOW cuctembl (4.1.8).

4.1.10 Toku K3 B 3aBMCUMOCTM OT C/IOXKHOCTU UCXOAHOW pacyeTHOW CXeMbl U Lenn pacyeTta cnepyet
onpeaenATb NyTemM aHa/INTUHECKNX PacyeToB NN C UCMOJIb30BaHNEM 3/IEKTPOHHbIX BbIYUCINTENbHBIX MaLlVH
(9BM).
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4.2 CocTaB HEO6XOAMMbBIX /1 pac4eTOB TOKOB KOPOTKOro 3aMblKaHUA nNapamMeTpoB 3/1EMEHTOB
pacyeTHOW cxeMbl

4.2.1 CocTas napaMeTpoOB KOHKPETHbLIX 3/1EMEHTOB pacHeTHOM CXeMbl UAaHHbIX 03HAYEHUAX PEXMMHbIX
napameTpoB A0 K3. koTopbili B o6Lem criyyae He0o6XoA4UM A/151 pacyeToB TOKOB K3. yka3aH Huxe.

4.2.1.1 CuHxXxpoHHble reHepatopbl (FTOCT 533. FTOCT 5616). cMHXPOHHbIe koMneHcaTopbl (FTOCT 609) n
CUHXPOHHbIE 3/M1eKTPOABUraTenu:

- nosiHass HOMUHa/IbHas MoWwHOCTb SMM MB  A. wWin HOMUHa/IbHasA aKkTUBHasA MOLHOCTbL PHowv, MBT, 1
HOMUWHa/IbHbIN KO3 PULMEHT MOLHOCTU cos UL

- HOMUWHasNIbHOe HanpsikeHue 1O, kB;

- CBEpXNepexofHoe UHAYKTUBHOE CONMpOoTUBIIEHNE MO NPOoAobHOM ocu Xa'\

- cBepxnepexofHoe NHAYKTMBHOE CONPOTUB/IEHME NO NONepeyHon ocu Xd;

- nepexogHoe NHAYKTUBHOE CONPOTUB/EHME NO NPOAO0/ILHOM Ocn XA ;

- CUHXPOHHOE MHAYKTMBHOE COMPOTUB/IEHME NO NPOAOLHOM ocn Xd;

- OTHOLWEHWe KOPOTKOro 3aMblikaHus Kc.
CUHXPOHHOE MHAYKTVBHOE COMPOTMBIIEHME MO MOMepPeyHo ocn X,,;
MHAYKTMBHOE CONPOTUB/IEHE 06paTHOM nocneaoBaTeNlbHOCTU X 2;

- MHAYKTMBHOE COMPOTUB/IEHNE paccesHUs 0OMOTKMU cTaTopa X,,;

- WHAYKTUBHOE CONPOTUB/IEHNE OBMOTKM BO3BYXAEHUSA X, ;

- MHAYKTUBHOE COMPOTMBIIEHME NPOAO0/IBLHOIO AeMndepHOro KOHTypa x 1if;

- WMHAYKTUBHOE CONpPOTUBIIEHNE MOMepPeyYHOoro AeMndepHOro KoOHTypa X,,,;

- aKTMBHOE COMPOTUBJ/IEHNE OO6MOTKM BO3bOYXAeHUs (MpU HOPMMpPOBaHHOW paboueli TemnepaType)
Rr Owm;

- aKTUBHblE CONPOTMBIEHNS MPOAO/IBHOIO 1 MOMepeyHoro AeMndgepHbIX KOHTYPOB (MPY HOPMUPOBAaHHO
pa6oueli TemnepaTtype) RyauR  Owm;

- nepexofHble MOCTOsIHHblE BPEeMEeHW Mo NPOAO0/IbHOM OCU NP Pa3OMKHYTOM M 3aMKHYTO HAKOPOTKO
obmoTkax ctatopa Taom Ta.c:

- cBepxnepexofHble NOCTOAHHbIE BPEMEHW NO NPOA0/IbLHOM OCU NPU PA30MKHYTO 1 3aMKHYTOM HakopoT-
Ko o6MoTKax ctatopa Tdu Td. c;

- CBepxnepexogHble NOCTOSIHHbIE BPEMEHW/IO MONEPEYHO OCK MPU PA3OMKHYTOI 1 3aMKHYTOW HAKOPOT-
Ko o6MOTKax cTtatopa7” un Tgic;

- MOCTOSIHHble BPEMEHM 3aTyXaHWs anepuoanveckoil CoCcTaB/IsoLWER Toka cTaTtopa nNpu TpexdasHom n
ogHoda3HoM K3 Ha BbiBOoAax MawmnHbl Tj3lun 78>, c;

- TOK BO36YXJeHUsi Npy pa6oTe MalnHbl C HOMUHA/TLHO Harpyskoii /, HLL, A;

- npefenbHbIA TOK BO36YXAeHUA MawunHbl /T A;
TOK BO30OYXAeHUs1 Npu paboTe MallVHbl B PeXUMe XO/I0CTOro Xofa C HOMUHa/IbHbIM HamnpshkeHrem

- KO3(hpULMEHT NONE3HOro AeNcTBUA (419 CUHXPOHHbIX 3/1eKTpoABUratTeneil) L, %;
HanpshkeHue, TOK cTaTtopa U Ko3((MLMEHT MOLHOCTA B MOMEHT, npeawecTByowmini K3: U0, /(0) n

Cosv
4.2.1.2 ACWHXPOHHbIE 3/1eKTpoABUraTenmn:

- HOMWHa/IbHasA MOLWHOCTL P (8 MBT;

- HOMWHanbHoe HanpsxeHne Uual, kB;

- HOMWHa/IbHbIY KO3 PNLNEHT MOLLHOCTY COS <Mo;

- HOMWHa/IbHOE CKOJIbXeHMWe snam

- KpaTHOCTb MYyCKOBOrO TOKa MO OTHOLUEHWIO K HOMUHaIbHOMY TOKY K

- KpaTHOCTb MakCMMa/IbHOrO MOMEHTA MO OTHOLLIEHUIO K HOMUHA/TbHOMY MOMEHTY bHOM

- COonpoTMB/IeHME cTaTopa NOCTOAHHOMY TOKY (Npu pabodeli TemnepaType) R. Owm;

- KO3(hpuMuneHT nonesHoro agencremns 4, %;

- HanpsixeHue, TOK 1 KOIPPULMEHT MOLLHOCTU B MOMEHT, NpeawecTtytowmii K3: L 0). /(0) n cos <.
4.2.1.3 Cunosble TpaHcoOpmMaTopbl U aBTOTpaHCOpPMaTopbl:

- HOMWHasIbHas MOLWHOCTL Sham MB  A;

- HOMWHa/IbHbIe HanpPsXXeHNa 06MOTOK, KB. 1 hakTuyeckme koapmuneHTsl TpaHcopmaunn;

"1 3HaK «.» pacnosioXeHHbIi Noj 0603HaueHneM (X) 03HavaeT, YTO AaHHas BeIMYMHA BbiPaXeHa a OTHOCUTE/TbHbIX
efuHuUax (3gecb u ganee).

6
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- HanpshKeHMs KOPOTKOro 3aMblKaHUS MeXdy 06MOoTKamMu A4/151 cpefHero (OCHOBHOIO) 1 KpaHUX NOJ1oXe-
HWIA yCTpOCTBa AN PerynpoBaHus HanpsKeHus;

- AvanasoH perynmpoBaHWs HanpsXXeHUs Ha CTOPOHax OOMOTOK BbICLUEro W CPefHEero HanpsXeHwuin
TpaHcdopmaTopa (aBToTpaHcdopMaropa);

- MOoTepu KOPOTKOro 3aMblkaHUA B 06MOTKax. KBT.

4.2.1.4 TokoorpaHuuyunsarLlne peakTopbl;

- HOMUHanbHOe HanpshxeHne UMU, kB;

- HOMWHaJIbHbIM TOK / vom A;

- HOMMWH&/IbHOE NHAYKTUBHOE CONPOTUBIeHne Xp. OM. WU UHAYKTUBHOCTL L, MITH;

- HOMWHasbHbI KO3adhduLmeHT cBA3n K@ (ToNbKOo ANA CABOEHHbIX PeakTopoB);

- NoTepu MOLWHOCTU NPU HOMUHa/IbHOM Toke AP. KBT.

4.2.1.5 Bo3gylwHble 1 kKabenbHble NIMHUW 31eKTponepeaaYu;

- HOMWHaNbHOe HanpsixeHne GHow. KB,

- MOroOHHOE MHAYKTUBHOE CONpOTUB/IEHNE NPSIMOL NocsiefoBaTeIbHOCTU X,. OM/KM;

- MOrOHHOE MHAYKTMBHOE COMPOTMB/IEHNE HY1eBOV NnocnenoBaTeNbHOCTU X0. OM/KM;

- MOroHHOEe B3auMHOEe MHAYKTUBHOE CONPOTUBI/IEHME HY1EBOI NOCef0BaTe/IbHOCTU Xu0, (Mpy HaNMunmn
HECKO/IbKUX BO3AYLUHbIX IMHUI HAa oAHOW Tpacce), OM/KM;

- MOrOHHbIE aKTUBHbIE CONMPOTUB/IEHMS NPAMOI U HyNeBol nocnegosBartesnibHocTel R, n RO, OM/km;

- ANVHA NNHUA [ KM;

- MOroHHas eMKocTb C, ®/Km.

NMpumeyaHune — CnpaBoYHble faHHble O NapameTpax BO3AYLHbIX U KabenbHbIX NMUHWIA 3nekTponepeaayun
AONYyCTUMO MCMNO/b30BaTh /MLb NPV NPUGIMXKEHHbIX pacyeTax TokoB K3. Mpu BbINOMHEHWM pacyeToB C Lefblo BbliGopa
yCTaBOK W NPOBEPKN BO3MOXHOIO AeCTBUA peneiiHoi 3aWmTbl U aBTOMATUKN MOTOHHbIE MapameTpbl criefyeT paccyu-
TbiBaThb!

- ANS BO3AYLWHbIX IMHWUA — UCXOAA N3 reoMeTpUmM pacnosioXeH s NPOBOAOB Ha onopax 1 Mapku NPoOBOAOB rpo303a-
WNTHBIX TPOCOB:

- ANA KabenbHbIX NMMHUI — ncxoasa M3 Tuna (Mapku) kabens n cnoco6a ero NpoknagKu.

4.2.1.6 WyHTUpyoLWme peakTopbl:

- HOMWHanbHoe HanpsixeHne Uhou. kB;

- HOMUWHa/IbHasaA MoOLWHOCTbL S*M kKB A.

4.2.2 Mpu pacyeTax TOKOB K3 BCe CTOUYHUKWN 3/1EKTPOIHEPTUN, /19 KOTOPbIX pacHeTHOE KOPOTKOe 3aMbl-
KaHue sBnseTcsa ygaseHHbIM (8.3), n npuieratrowas anekrpuyeckas ceTb MOryT OblTb 3KBMBa/IEHTMPOBaHbI
OTHOCUTE/IbHO TOUKWN K3 (Npy paananbHon cxeme) am Kakoro-nm60o NpoMeXxyTouHOoro y3na ceTtu (Mpu CNoXHOoM
MNCXOOHOW CXeme) v npeacTaB/ieHbl B BUAE OAHOM0 MCTOYHUKA SHEPrmM, MEIOLLLEr0 HEM3MEHHYIO MO aMNANTyae
3/AC Ec, M3aKBUBa/IEHTHOrO CONPOTMBNEHUS XC(fanee Tako UCTOYHMK Ha3blBaeTCs CUCTEMON).

B cnyyasx, koraa ansa KOHKPeTHOro y3/1a ceTu M3BeCTHO 3HaveHune Toka TpexdpasHoro K3 otcucremol / ‘3>,

KA. N MoLHocTK TpexdasHoro K3 S"3> MB A. 3KkBMBa/IeHTHOE MHAYKTUBHOE CONPOTUB/IEHNE CUCTEMbI XC.
OM. MOXeT 6bITb OnpesesieHo no hopmyie

X _ K‘cp.mom _ K‘gp how (1)

C u/3/<3>~ S<B '

raell.pMM— cpegHee HOMWHa/TbHOE HanpsiXxXeHne ceTu. KB. cooTBeTCTBYOLWEN CTyNeHn HanpshxeHus (4.3.2).
B Yy3/1€ KOTOPOW N3BECTHO 3HaYeHne nnn S*3L

Mpu atom 3[4C cuctembl cnegyeT NPUHUMATL PaBHOW cpefHEMY HOMUHa/IbHOMY HarpsiXeHUto cetu
COOTBETCTBYIOLE CTYNEeHN HanpshKeHNs.

4.3 OnpepgeneHne napameTpoOB 3/IEMEHTOB 3KBUBA/IEHTHbIX CXEM 3aMelleHuns

4.3.1 MapameTpbl 3/71IeMEHTOB 3KBUBA/IEHTHbIX CXeM 3aMellleHUsi MOryT 6bITb onpejeneHbl:

- B UMEHOBaHHbIX eAnHULAaxX C NpMBeAeHNeM 3HayeHWii MapameTpoB pacyeTHbIX CXeM K BblGpaHHOM
OCHOBHOW (6a31UCHON) CTYNeHW HanpsiXXeHUs CeTU 1 C y4eToM hakTuyeckmx koadumumneHToB TpaHcdopmaumnm
CUIOBbIX TPaHCOPMAaTOPOB N aBTOTPaHCOPMaTOPOB (NPUIoXeHue A);

- B OTHOCUTE/IbHbIX eANHNLAaX C NPUBeAEHNEM 3HaYeHU NapaMeTpoB pacyeTHbIX CXeM K BblOpaHHbIM
6a31CHBIM YCIOBUSAM 1 C YHETOM (DaKTUYEeCKUX KO3 MULMEHTOB TpaHC(opMaLMmn BCex CUNOBbIX TpaHcdopMa-
TOPOB M aBTOTPaHcopmMaTopoB (NpuoxeHue b);

- BUMEHOBaHHbIX eAnHM1Lax 6e3 npuBefeHs 3HaYeHnli NnapaMmeTpoB pacHeTHbIX CXeM KOAHON CTyneHu
HanpshKeHUs CeTN 1 C y4eToM pakTUYEeCKNX KO3 rLNEHTOB TpaHCOopMaL My CU/I0BbIX TpaHCOPMaTopPOB 1
aBTOTpaHcopmMaTopoB.
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4.3.2 Mpu oTCyTCTBUMN faHHbIX O hakTUYecKux KoadhnymeHTax TpaHcopmaymm cnnosbiX TpaHcdop-
MaTopoOB MaBTOTPaHCHOPMaTopoB AOMNyCKaeTCs NCNONb30BaTb NPUGAMKEHHbIV CNOCo6 nx yyeTa. OH cocTouT
B 3aMeHe dhaKTnyecknx koadpduumeHToB TpaHcdopMaumm TpaHchopmaTOpoB M aBTOTpaHchopmaTopoB
OTHOLUEHMEM CPeAHUX HOMUHa/IbHbIX HaMpshKeHWli ceTell COOTBETCTBYIOLMUX CTyneHel HanpshkeHus. Mpu
3TOM peKoMeHAyeTCs UCMNOMb30BaTb CAeAYIOLLYIO WKany CpefHUX HOMUHANIbHbIX HanpshkeHwuh ceteii: 3.15;
6.3:10,5; 13.8; 15.75; 18; 20; 24; 27; 37; 115; 154; 230; 340; 515 kB.

dopmynbl ANa onpefesieHnsa napameTpoB 3/1IEMEHTOB 3KBMBa/IEHTHbIX CXEM 3aMeLleHna B UMEHOBaH-
HbIX M OTHOCUTE/IbHbIX eANHULAX C NPUBEAEHNEM UX 3HAYEHWNN K OCHOBHOW CTYNEHW HanpsXXeHWs, NCNosib3ys
NpUBNMXEHHbI cNOCco6 yyeTa KO3IPULMEHTOB TpaHCopMaLnum CUNOBbIX TPAHCOPMATOPOB N aBTOTPaH-
copmaTopoB, NpuBeAeHbI B NpUIoXeHnn B.

4.4 Bbl6op MeTOofa pacyeTa TOKOB KOPOTKOTO 3aMblKaHNA

4.4.1 PacueT TOKOB K3 B Ma/IOKOHTYPHbIX pacHeTHbIX CXxeMax peKoMeHayeTCsl NPoOBOAUTL aHa/IMTU4ec-
KWM Croco60M C UCMO/Ib30BaHNEM O6LLENPUHATBLIX METOA0B Npeobpa3zoBaHnin CXeM.

4.4.2 PacuyeT ToKOB K3 B MHOIOKOHTYPHbIX pacHeTHbIX CXemMax peKkoMeHAyeTCs NpoBOAUTbL METOAOM
Y3/10BbIX HANPSYXEHU UM METOAO0M KOHTYPHbIX TOKOB C MCNOJ/Ib30BaHnem 3BM.

Mpw ncnonb3oBaHMM MeToAa y3/10BbIX HaNpsHXeHW i He06X0ANMO PeLIUTb MaTPUYHOe YpaBHeHne

U= 2>
roe_/ ,— cTton6buoBas maTpuLa y3/10BbiX TOKOB;
Y\J— kBagpatHas MaTpuLa CO6CTBEHHbIX M B3aUMHbIX Y3/10BbIX MPOBOAMMOCTEN;
cTon6uoBas MaTpuLa y3/0BbIX HaAMPsKeHWNA.
Mpu ncnonb3oBaHUN METOAA KOHTYPHbLIX TOKOB HEOGXO4MMO pellnTb MaTpUYHOe ypaBHEHNE

= Q)
rae £ — cronbuoBas matpuua 34C;
2 — kBagpatHas maTtpuLa CO6CTBEHHbIX U B3aUMHbIX CONPOTUBNEHNA HE3aBUCUMbIX KOHTYPOB;
/f — cTon6uoBas MaTpuLa KOHTYPHbIX TOKOB.

5 PacyeT HayanbHOro AENCTBYOLLEro 3Ha4YeHUss Nnepuoanyeckon
cocTaBnsol el Toka TpexgasHoro KOPoTKOro 3amblkaHus

5.1 [Mpu pacyeTe MakCMMa/lbHOrO Ha4a/IbHOTrO AeliCTBYIOLEero 3HaYeHNss NeproaNYecKoli CocTaBisato-
el Toka TpexdasHoro K3 Ao/mkHbl 6b1Tb yUTEHbI BCE CUHXPOHHbIE FeHepaTopbl M KOMNEHCATOPbI, & TaKXe CUH-
XPOHHbIE U aCYHXPOHHbIE 3/1eKTpoABUraTeiv MOWHOCTLIO 100 KBT 1 60Nnee, ecnun aTn afiekTpoaBuratesnin He
oTAesieHbl OT TOUKM K3 TOKoOrpaHninsaroLnumMmn peaktopaMmmn Uamn cuaoBbiMy TpaHcopmatopamu. B asToHOM-
HbIX CMCTEMaX Npu pacyeTax TOKOB K3 cnefyeT yunTbiBaTb M 3NeKTpoABUratesin MOLWHOCTbI0 MeHee 100 kBT.
ecnn nxAons B cymmapHoMm Toke K3 coctaBnseTt He meHee 5 %.

5.2 CUHXPOHHbIE N aCUHXPOHHbIE MalUNHbI B CXEMY 3aMeLLeHNS A0/MKHbI ObITb BBEAEHbI CBEPXNEPEXO]-
HbIMU COMPOTUBAEHNAMU U cBepXxnepexogHbimn S C. MNMocnegHne cnegyeT NPUHUMATL YACNEHHO PaBHbIMU
3HayeHnsM aTnx 3C B MOMEHT, NpegLuecTByoWmin K3.

[NA CMHXPOHHbIX FTeHEPaToOpPOB N anieKTpoaBurateneil, kKotopble o0 K3 paboTtanu ¢ nepeBo3byxaeHneM,
cBepxnepexogHyt I/1C (pasHoe 3HaueHne) Ed) kB. cnenyeT onpeaensite no coopmyne

E¥="n g0 - /(0)*tf sin<p<0) )2 + (/10)x'cos<p(0))2. 4>

roe nd{0) — dhasHoe HanpshkeHre Ha BbIBOAAX MallUHbI B MOMEHT, NpeALecTByowmii K3. kB;

/ 0) — ToK cTaTopa B MOMEHT, NpeaLIecTBYOWNI K3. KA;

(a0>— yroncasura has HanpsbkeHUs 1 Toka B MOMEHT, npealwecTBytowuii K3. pag,.

[N CUHXPOHHBLIX FTeHEPaTOpPOB 1 3neKTpoaBuratenei, pabotaslumx go K3 cHe0BO306YXAeHMEM. CBEPX-
nepexogHyto 9 C cneayet onpenenatb no dopmye

=" (Np<o>+ Jlov*Ir sincp.o) )2 + (/]0]*5 cos4>=<0>) 2+

[na cMHXPOHHBLIX KOMMNEHcaTopoB, pa6oTasBlumx A0 K3 ¢ nepeBO36yxaeHMeM, criefyeT onpenensaTb no
cdopmyne

= AP(0> + Sloxthe 6
a paboTaBLUNX C HeA0BO3OYXAeHNeM. No hopmyne
= "PO) + NTo)X @)
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[Na aCMHXPOHHbIX 3N1eKTpoaBUraTeneli cBepxnepexogHyto AC cnenyeT onpenensite no goopmyne

= + JTo>XA[ s,n<p|0>) + ("<0>*AL cos U<, ) * (8)
npuyem cBepxnepexofHoe NHAYKTUBHOE conpoTuseHne x~ 4. OM. JonyckaeTcs onpegenaTeb no hopmyne

- 1 "Ho-coB*»wwl
“Afl = (C)

rae  Kn— kpaTHOCTb MyCKOBOro TOKa 3/1eKTpoaBuraTens no OTHOLEHWIO K er0 HOMUHa/IbHOMY TOKY;
(7HOM— HOMMHaNIbHOE HanpsXXeHune afiekTpoaBuraTens. kKB;
cos — HOMUVHaJIbHbI KO3 (OULNEHT MOLLHOCTW 3N1eKTpoaBUraTesns:
Y— KN4 anektpoasuratens. %;
PV — HOMWHa/IbHasA MOLWHOCTb anekTpoasuratens. MBT.
5.3 Mpwu pacyeTe TOKOB K3 B OTHOCUTENIbHbIX €4NHMLAX C NPUBEAEHNEM 3HAYEHUI NapamMeTpPoB pacyeT-
HOWM cxeMmbl K BblGpaHHbIM 6a3MCHbLIM YCNOBMAM ANS onpefenieHnsa ceepxnepexogHon 3C 3neKTpudecknx
MalluH cnegyeT UCMOo/b30BaTh (hopMy/ibl, NPUBEAEHHbIE B MPUNIOXKeHUN T
5.4 Mpu ncnonb3oBaHUN ANSA pacyeTa TOKOB K3 aHanMTUYeckoro cnocoba cxemy 3amMmeLLeHuns, Nony4yeH-
Hyt0 B cooTBeTCcTBUM € 5.1—5.3, Heo6Xx04MMO Npeo6pasoBaTtb 1 onpeaennTb pe3yibTUPYIOLLYIO 3KBUBasIEH-
THyt0 Q4CED ,, (MNME'SQ) M pe3ynbTupytoLee 3KBUBaSIEHTHOE conpoTuneHne Xt (Mnm xa{B) oTHocuTesibHO
Toukn K3. HayanbHoe AeiicTBYHOLLee 3HAYEHME NEPUOLUYECKON cocTaBnsatowel Toka B MecTe K3 (/m0), KA,
paBHO

o= E* 9 y <10>
XM *3B

rae /c— 6a3ncHbIVi TOK TOM CTYMeHW HanpsXXeHns ceTun, rae HaxoguTces Touka K3, KA.

5.5 MeToguka yyeTa KOMMJIEKCHOM Harpy3ku Mpu pacyeTe HaydasibHOro 3HayeHusi NepuoguMyeckoi
cocTasnsawoLlein Toka K3 nsnoxeHa B pasgene 12.

5.6 MMpy NpMBAMXEHHbIX pacyeTax HayasbHOe AelicTBYyiOLLee 3HAYeHVe Mepuoanyeckoli cocTaBnsio-
e Toka B MecTe K3 gonyckaeTcsa onpefensaTb N0 MeTOAY 3KBUBA/IEHTHOrO reHepaTopa, npuHsas 94C Bcex
MCTOYHWKOB 3/1EKTPO3HEPTNN PaBHBLIMW HYIKO U UCMOb3YA hopmyny

AD=-T===“7T=N" (ll)

nnn

(12)
* a(C>

rae Um — HanpsbkeHue (MnHeHoe) B mecTe K3 B MOMeHT, npeauwwecTBytowmin K3. kB;
XM — pe3ynbTUpYHoLLee 3KBUBa/IEHTHOE CONPOTUB/IEHNE PACHETHOM CXEMbI OTHOCUTE/IbHO TOUKM K3, OMm;
C — KO3(PULMEHT, 3HAUYEHNE KOTOPOro PeKOMeHAYeTCsA NPUHUMaTb paBHbIM: ¢ = 1,1 — npu onpepjerne-
HUM MakCUMasibHOro 3HaveHus Toka K3; ¢ = 1.0 — npw onpegeneHnn MUHUManbHOMo 3HaYeHNsA Toka
K3;
UHJJ— HOMUWHasibHOe HanpsixXeHue (IMHeHOe) ceTn, B KOTOPOW NPOM30LLIO KOPOTKOE 3aMblkaHue. KB;
X3<6) — 3KBUBASIEHTHOE CONPOTMB/IEHNE PACHETHO CXeMbl OTHOCUTE/IbHO TOUKM K3 B OTHOCUTE/IbHbIX eau-
HULax Npy BbIOPaHHbIX 6A3NCHbIX YCTOBUSAX.

6 PacueT anepumoanyeckoii cocTaBnsoLlLeil Toka TpexdasHoro
KOPOTKOTO 3aMblKaHuA

6.1 HavasibHOe 3HauyeHVe anepruoanYecKol cocTaBsoLL el Toka Tpexda3HOro KOpoTKOro 3aMblKaHUs
crnegyet onpeaensaTb Kak MOAY/1b OT Pa3HOCTM MIHOBEHHbIX 3Ha4YeHWNI NOSTHOrO TOKa B MOMEHT, NpeALlecTBYO-
wunii K3. nnepnoguyeckoin coctaBisowel Toka B Ha4a/lbHbIi MOMeEHT K3.

6.2 Haumbosnbluee Ha4ya/lbHOe 3HaYeHMeanepnognyeckor coctasnstoLeli Toka K3 Bo6Liem ciyyae cne-
AyeT cunTaTb paBHbIM aMNANTyAe NEPUOANYECKO COCTaBMSOW e ToKa B Ha4a/IbHbIN MOMEHT K3

Y=V 2/, 13)
9
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3TO BbIpaXeHue cripase/IMBO Npu yC0BUAX:

- CeTb MMeeT BbICOKYIO [OBPOTHOCTL, BCeACTBME YEero akTUBHbIM COMPOTUB/IEHUEM MOXHO NpeHeo6-
peub (4.1.7);

- uenb, BKOTOPOI HaxoAuTCA pacyeTHas Touka K3. 10 MOMEHTa KOPOTKOro 3amMblKaHMst He Gblna Harpy-
XeHa.

B cny4yae HeBbINOSIHEHUSA YKa3aHHbIX YC/10BUii Hanbosibluee HayasibHOE 3HayeHue anepuoanyveckoi
cocTaBnstoweri Toka K3 crnenyet onpefenstb B cooTBeTCTBUM € 6.1.

6.3 B MpocTbIX paguvanbHbIX CXemMax anepuoguyeckyto cocTaBristowylo Toka K3 B NpovsBoOMbHbIN
MOMEHT BpeMeHM iat cnegyeT onpeaensatb no popmyne

(14)

roe Ta— nNocTosiHHas BpeMeHW 3aTyXaHusi anepuoanyecKoii COCTaB/IsloW el ToKa KOPOTKOro 3aMblKaHUsl, C.
paBHas

(15)

roe xv n Rt — akBMBasIeHTHbIEe UHAYKTUBHOE U aKTMBHOE CONpPOTMB/eHus uenn K3. Owm;
°1n«x— CUHXPOHHAs Yr1oBas YacToTa HanpshkeHusi cetu, pag/c.

Mpwv onpegeneHnn 3HaueHuin xan Rjt CMHXPOHHbIE reHepaTopbl U KOMMEHCATOPbI, CUHXPOHHbLIE W aCKH-
XPOHHbIE 3/1EKTPOABUrATENIN B CXEME 3aMELLEeHUsT O/MKHbI ObITb NPeACcTaBeHbl UHAYKTVBHLIM CONPOTUB/IE-
HVeM 06paTHOI NnociefoBaTe/IbHOCTU (4151 AaCUHXPOHHbIX 3N1EeKTpoaBuraTeneli X2=x ~ ) 1 CONpoTUBIIEHNEM
NOCTOSIHHOMY TOKY 06GMOTKM cTaTopa Npv HOPMUPOBaHHO pa6oyeli Temnepartype 3Toii 06MOTKM.

Mpw OTCYTCTBUM A@HHbIX O CONPOTUB/IEHUM NOCTOSIHHOMY TOKY 06MOTKM CTaTOpPa aCUHXPOHHbIX 3/1EKTPO-
ABuvrateneii aTo conpotusnedve R, Om. gonyckaeTcs onpeaensits no popmysie

R - cos *Puc«n ("6)

apg-to O OP Hom

rae aveM— HOMUH&a/IbHOE CKOJIbXEHME aniekTpoasuratens. %,;
1— koahpuLmeHT nose3Horo aenctens. %.

MprumMeuaHune — ANepuoanUYecKyto COCTaB/SAOWYO Toka K3 OT CMHXPOHHOrO reHeparopa B NMPOU3BOSIbHbIA
MOMEHT BpeMeHu /B|, KA. B c/lydyae He06X04MMOCTM yuyeTa Toka reHepatopa e MOMEHT, npejLwecTByownii K3. cnegyet
onpeaenaTb no hopmyne

an

rae Ta— MNOCTOSIHHAs BPeMeHW 3aTyxaHusa anepuoanyeckoil cocTaBnsiolein Toka K3 oT reHepaTopa, C;
/(0) — peiicTBylolEee 3Ha4YeHNe TOKa reHepaTopa B MOMEHT, NpeaLluecTByOWmnin K3. KA;
¥ — yron capura has ceepxnepexogHoit 3/1C v Toka reHepaTopa B MOMEHT, NpejlecTByowWwuii K3. pag.

6.4 B CNoXHbIX pa3BeTB/IEHHbIX CXEMAX, COAEPXaLLUX TO/TbKO MHAYKTUBHbIE N aKTUBHbIE CONPOTUBIIEe-
HYS. anepuoanyeckasi CocTaeisiloLlas Toka K3 npeacTtaesisiet Co60i CyMMY 3KCMOHEHT, YMC/I0 KOTOPbIX PaBHO
UnCNy He3aBUCUMbIX KOHTYPOB, MO3TOMY AOCTATOUYHO TOYHO 3HAYEHUE 3TOV COCTaBNSAOLWEl B NPOU3BO/IbHbIN
MOMEHT BPEMEHM MOXHO MOJTyYUTb IMLb NMYTEM PELLEHUS CUCTEMbI AN depPeHLMaNbHbIX YPaBHEHU KOHTYpP-
HbIX TOKOB W/ Y3/10BbIX HANpPshXeHUi, COCTaB/IEHHbIX C yUETOM KaK UHAYKTUBHBIX, TAK Y aKTUBHbIX CONPOTUB/Ie-
HUIi BCEX 3/IEMEHTOB CXEM (CUHXPOHHbIE M ACUHXPOHHbIE MallVHbI JO/KHbI 6bITb YUTEHbI CONPOTUBAEHUSIMYN
06paTHoin NocsiefoBaTe/IbHOCTU U aKTMBHbLIM COMPOTUB/IEHMEM O6MOTKM cTatopa). A5 onpeaesneHnsi Hauv-
60/1bLLUEro 3HAUYEHMA anepuoamyeckoii cocTaBnstoweli Toka K3 HauasibHble YC/I0BUSA A1 BETBU 3/1EKTpUYec-
KOl LLenu, B KOTOPOI HaxoauTcs pacyeTHasi Touka K3, criegyeT NpMHUMAaTh Hy/IEBbIMU.

6.5 MMpu NpUBINXEHHbIX pacyeTax anepruoamyeckoii cocTaBstolLein Toka K3 gonyckaeTcs npyHUmaThb,
4TO B/IHOGOI CMOXHOW CXEMe 3Ta COCTaB/IAtOLLAsA 3aTyXaeT N0 3KCMOHEHLMaIbHOMY 3aKOHY C 3KBUBAa/IEHTHOW
NOCTOSIHHOM BpemeHu T3M, C. OnpeaesisieMoit No OAHOM M3 NpUBeAEHHbIX HXKe QOpPMY (NepBasi U3 HUX gaet
Han60/bLUYHO NOrPELLUHOCTb, NOC/IEAHAS — HAVMEHbILUYHO):

T (18)

10
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(19)

N =25, 20,
"ok Re £3<(20>

raex3(R =0) MR Jx-0O) — akBUBa/IEHTHbIE MHAYKTVBHOE N aKTUBHOE COMPOTUB/IEHUS OTHOCUTE/TbHO TOUKM
K3, onpegensieMble N3 cxeM 3aMelleHUsl, B KOTOPbIX BCE 3/1IEMEHTbl MCXOAHOM
pacyeTHOW CxXeMbl yYTeHbl COOTBETCTBEHHO TOJIbKO MHAYKTUBHBIMU U TOJTbKO aK-
TUBHbLIMW COMPOTUBIEHNAMMU:
Z * — KOMMJIEKCHOE SKBNBAJIEHTHOE CONPOTUB/IEHNE CXEMbI 3aMeLLLEHNSA OTHOCUTESTLHO
pacuyeTHoOW Toukn K3, onpegensemoe npu yactoTte 50 Iy,
Im Z~ hRoZ j — coOTBETCTBEHHO MHMMAasA N AeCTBUTEIbHas COCTaBslOWMe 3TOro conpoTuBie-
HUS;
Z MiZl — KOMMNNEKCHOoe pe3y/ibTUPYloLLee 3KBUBAJSIEHTHOE COMPOTMBI/IEHNE CXEMbl 3ame-
LLLEHNA OTHOCUTENILHO pacyeTHOl Toukn K3. onpegensemMoe npuyactoTe 20 My;
ImZ~0) MReZw20) — coOTBETCTBEHHO MHUMas 1 AeCTBUTeIbHasA COCTaB/AIOLINE 3TOrO CONpoTUBIIe-
HUS.

MpumeyvyaHune — MNpu onpeaeneHn 3KBUBaASIEHTHOW NOCTOSIHHOW BpeMeHun Ta3ll no popmynam 18 u 19 ana

CUHXPOHHbIX MAaCMHXPOHHbIX MallVH cnefyeT yunTbiBaTb MHAYKTUBHOE CONPOTHNB/IEHMEe 06paTHO Nocnef0BaTeIbHOCTU 1
aKTMBHOE conpoTmnB/iIeHNe 06MOTKM cTatopa.

6.6 BTex cnyyasix, Korga pacyetHasi CXeMa OTHOCUTE/TIbHO TOUKM K3 AennTcs Ha paguasibHble He3aBUCK-
Mble ApYr OT Apyra BETBU, NPU MPUGIMKEHHbIX pacyeTax CyMMapHYHo anepuoanyeckyto COCTaBAIOLWYIO TOKa B
mMecTe K3 B Mpon3BO/ibHbI MOMEHT BPEMEHU B KusloaMnepax criefyeT onpeaenatb Kak CyMMy anepuoguyec-
KNX COCTaB/IAIOLLMX TOKOB OTAE/IbHbIX BETBEN

(21)

raie m — 4uCcrio He3aBUCUMbIX BETBEW CXEMbI;
iad — HauasbHOe 3HauyeHVe anepruoaMyecKoli cocTaBsitoLlelt Toka K3 B/ BETBU. KA:
Tal — NocTosiHHasi BpeMeHW 3aTyXaHusl anepuoanyeckoli coctaBnsioLLeli Toka B/-ii BeTBMY, C.
[nsobneryeHns pacyeToB No onpesesieHnto /a. B NpunoxeHun [ 4aHbl KpuBble 3aBUCMMOCTU i ji8DoT Bpe-
MEHU MPU pas/iMyHbIX 3Ha4YeHusx Ta, a B npunoxeHun E npuBegeHbl 3HauyeHus XiR v Tngnsi xapaktepHbIX BET-
BeW 31eKTPO3HepPreTMYeCKNX CUCTEM.

7 PacueT ygapHOro toka TpexgasHoro KOpoTKOro 3amMblkaHus

7.1 Tpu pacyeTe ygapHOro Toka KOPOTKOro 3amblKaHUsA A0MyCKaeTca NpuUHMMAaTh, YTO OT HavaslbHOro
MomeHTa K3 10 MOMeHTa, Kora TOK OKa3blBaeTCs yAapHbIM, amnanTyaa nepnonmyeckoi coctaBsioLLen Toka
K3 ocTtaeTcs Hem3MeHHOl, paBHOI amMnANTyAe 3TOl cocTaBsAlLWel B HaYaNbHbIli MOMeHT K3. VckntoueHne
COCTaBAAT C/lyyaun, korga pacyeTHas Touka K3 HaxoauTca B6M3N aCMHXPOHHbIX 3/1eKTpoaBuraTeneil.

7.2 Bcnyuae, Korga ucxoHas pacueTHasi cxema siBnsieTca paguanbHoli, yaapHbili Tok K3 /ys, kKA. cneay-
eT onpegenaTb No opmyse

"Yn= xV 2/r0. (22)

rae X — yaapHbiii KoadmumneHT Toka K3.
YAapHbIi koaddmumneHT Toka K3 X pekomeHAyeTcs onpefenaTb N0 O4HON 13 chopmyi:
3
X=1.02 +0,98 e “«“Y (23)

X=1+0 r , (24)

rae Th— nocTosiHHas BpeMeHU 3aTyxXaHus anepmnoaunyeckor coctasnsiowlein Toka K3 (6.3), c:

— yroncasuranodase mexay nepnoanyeckoii coctasnstoweli Toka K3 nHanpshxeHnem, pag. KOTopbii
onpeAensoT no dopmyne

n
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<t = arctg X—> (25)

Mpwn oTHOWweHUN XKF?a. > 5 yaapHbIl KoaduumeHT Toka K3 y. caonyctumo onpeaensats No doopmyne

0.01

X=1+8B T. (26)

7.3 B Tex criyyasx, Korga ncxogHas pacyeTHasi cxeMa SB/ISIeTCS MHOTOKOHTYPHOW, BbICOKasi TOYHOCTb
onpegeneHns ygapHoro Toka K3 MoxeT 6bITb MO/yYeHa TO/IbKO NyTeM peLleHnsi COOTBETCTBYIOLLEl CUCTEMbI
andpepeHUmanbHbIX YpaBHEHUN, COCTaBIEHHbIX /19 MTHOBEHHbIX 3HaYeHW TOKOB B y3/1ax U NageHnii Hanps-
XeHUs B KOHTYypax CXeMbl 3aMOLLEHNS, yUnTbIBatoLLel Kak MHAYKTVBHbIE, Tak M aKTUBHbIE CONPOTUB/IEHNS BCEX
3/1eMEeHTOB UCXOHO pacyeTHOl CXeMbl.

7.4 Tpw NpnbAMXEHHbIX pacyeTax yaapHoro Toka K3 B MHOrOKOHTYpPHOIi cxeMe criefyeT, Ucxoas us
AonyLlieHns 06 3KCNOHeHLManbHOM XapakTepe 3aTyxaHus anepnoanyeckoli coctasnstoLleli Toka K3 scxeme
C NMO6bLIM YNC/IOM HE3aBUCUMbIX KOHTYPOB (6.5), NnpegBapuTesibHO ONpeAenTb 3KBUBAIEHTHYIO NMOCTOSIHHYO
BpeMeHU 3aTyxXaHnsa aTol cocTaBnsatowein Tank, a 3aTeMm HaliTn yaapHblii koadduumeHT Toka K3 x*, no dop-
myne

3
Xa, * 1,02 ¢« 0,98 B JT*'/1'M 27)
nnu
001(05.
X3*=1e8B [*- (28)
nonpeaenuTb yaapHbin Tok K3
'ya= Xx/~2/no- 29>
Mpu xJRM> 5 yaapHbiii koadhduumeHT Toka K3 gonyctumo onpegensTb No opmyse
001
X3=1l+e - . (30)

7.5 BTex cnyuasx, korga pacyeTHast Touka K3 eninT MCXOAHYH0 pacyeTHYH CXeMY Ha paguasibHble Hesa-
BUCUMbIe APYTOT ApYyra BETBU, MPU MPUGMKEHHbIX pacyeTax yaapHblii TOk K3 4onycTumMo onpeaensTb Kak CyM-
MY yapHbIX TOKOB OT OTAe/IbHbIX BETBEA, T. €.

NV 2|fx,/«. 31>
-1

rae X, — yAapHblii koadhdumumeHT Toka K3 /-i1 BeTBY;
/M0, — HavanbHOe AelicTBylOLee 3Ha4YeHNe Nnepmoanyeckoli coctaBnstoLeli Toka K3 B/-ii BeTBY, KA.

7.6 TMpuonpegeneHun ygapHoro Toka K3 nMoOMeHTa ero BO3HMKHOBEHWSA Ha JIMHUSAX CYycTaHOBKamu Npo-
OO0NbHOM KOMMeHcaunn HeobXxo4MMO yUnTbIBaTb HEe TOSIbKO NEPUOANYECKYHO COCTaBNAIOLWYO Toka K3, nmeto-
LYK CUHXPOHHYIO 4acToTy, W anepuvofuyeckyto COCTaB/IAIOLWY, HO U CBOGOAHYI NEPUOLUNYECKYHO
COCTaB/IAIOLLYIO TOKa, UMEIOLLYIO MOACUHXPOHHYIO YacToTy.

8 Pacuert ﬂepMO,D,MLIECKOI‘fl COCTaBﬂFII'OU.I,Eﬁ TOKa TDEXCt)aBHOFO KOPOTKOro
3aMblKaHNA OT CUHXPOHHbLIX TeHepaTopoB B I'IpOI/I3BOI'IbeII>1 MOMEHT BPEMEHM

8.1 BCOXHbIX CXeMax NeprmoANYecKyHo COCTaB/IAOLLYI0 TOKa K3 OT CUHXPOHHbIX reHepaTopoB (KOMMeH-
CaTopOoB) B NPOU3BO/IbHBLI MOMEHT BPEMEHU CiefyeT paccumTbiBaTh NyTEM PELLEHUsi COOTBETCTBYIOLWEl cuc-
TeMbl AN pepeHLmanbHbIX ypaBHEHW NepexogHbIX NPOLEeCcCoB C UCMOo/ib30BaHnem 3BM.

8.2 B MpoCTbIX pagnasibHbIX CXemMax AeiCcTByoWee 3Ha4eHe NeproanYeckoii coctaensioLLein Toka K3
OT CUHXPOHHOW MalWVHbI C TUPUCTOPHOM HE3aBUCUMOI CUCTEMO BO36YXAEHUSI B NPOM3BOSIbHbLIVE MOMEHT Bpe-
MEHU 4ONYyCTUMO ONpeaenaTb aHAIUTUYECKUM CNOCOGOM, UCMO/b3Yst (POPMY/IbI:

12
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. N Esz ko E<X°> g Tj J f QO> E«0) L T
et Vy i\é(a_u AX"™ >+ X X4+ X x a + xaw  x d<id) + x Bw
. \ 1 (32)
JE~gdo K »_Ta- 7olfg +70- Tnsge T
Vo xtf+ xBw J - T Na a
/o, BT (33)
qv  Xj+x,N

» ~al IimniT

rage Eero, — cuHxpoHHaa 3/4C MallMHbl N0 NONEPEeYHON OCN K MOMeHTY K3:
E Bo>ME”0, — nepexogHas uceepxnopexogHast 34C mMawnHbI N0 NONEPEYHOR OCU K MOMEHTY K3;

Eqh— npegenbHoe 3HaveHne CUHXPOHHOM 3C MallnHbl N0 NOMepeyYHOn ocy;

Epf(0>— cBepxnepexogHas 3/4C MalnHbI N0 NPOAO/IBHOW OCK K MOMeHTY K3.
X,ll— BHELLHee CONpoTuBJ/IEHME:
72 n7J — NOCTOSsIHHbIE BPEMEHM 3aTyXaHWs NepexoHol 1 cBepxnepexoAHon cocTaBnsaowmx Toka K3 no

NpPOAONbLHONM OCU. C, C Y4ETOM BHELLHEro CONpPOTUBNEHNA XBL 3TU MNOCTOAHHbIE BPpeMeHU Npu K3 3a BHELWHUM
COMNpoOTUBJ/IEHNEM ONpPeaenstoT rno hopmynam:

T, =T, (35)
r, Ub (36)
T, +r*
roe
.2
y X, -m Xad
= (Aw. (37)
“ cu»gR f
d Lo
. xid ~-
71w XM xﬂ- 4'XB!. (38)
Mox™0
a=1- £Xn o Xallll Xpa (39)

IX/ (X4 + XfI - Xao][X|aXa + xaw) —XAp)

xd(ld} = (xd + f“aw)— i——-"-5 (40)
‘10 * Mtfo

T = X 41
0 «on (41)

7'Mo = (42)

T — Xl _ XJ4- X
» W - %,— ————————————— ;! ~ (43)
CUH/'n

MoCTOSAHHYO BPEMEHU 3aTyxXaHUa cBepxnepexoaHon coctasnstoLleil Toka K3 no nonepeyHoit ocu T7, c,
onpegenswoT no hopmyne

r; =av (44)
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8.3 B npnbankeHHbIX pacyeTax 4/1s onpeesieHNs eCTBYIOWEro 3Ha4eHnss Nepnoanyeckoli cocTas-
nsawoueli Toka K3 B Npon3Bo/ibHbI MOMEHT BpeMeHW OT Typ6oreHepaTopoB € pa3/IMyHbIMM CUCTEMaMM BO36YX-
[EeHNA 1 OT CUHXPOHHbIX KOMMEHCATOPOB MpU paguasibHOl pacyeTHOW cxeme criefyeT NPUMEHATb MEeToA
TUNOBbLIX KPUBbLIX. OH OCHOBaH Ha MCMO/Ib30BaHUN KPUBbIX N3MEHEHNS BO BPEMEHW OTHOLLEHWS Ae/iCTBYOLNX

3HaYeHW 3TON cocTaBNAloLWEelr B NPON3BOSIbHbIA MOMEHT BpemeHn Il n B HavanbHbIi MOMeHT K3 /0, T. e.

yf = —L npu pasHbIx yaaneHHOCTAX TOUkM K3 (pucyHkm 2—5).

PucyHok 2 — TunoBble KpUBbie N3MEHEHUSA OTHOCUTETb- PrcyHok 3 — TunoBble KprBble U3MEHEHNA OTHOCUTESb-

HOrO 3HaYeHWs NepnojnYecKoii cocTaBnsiolleit Toka K3 HOTO 3HaYeHMA NepuoANYeckKoii cocTaensalLLeli Toka K3

OT Typ60oreHepaTopoB € TMPUCTOPHO HE3aBMCUMOM crc- OT TYyp60OreHepaTopoB C TUPUCTOPHOWN CUCTEMOI camo-

Temoin BOBﬁy)K,qEHVIH Bo36y)|<,qe|-w|;|

PrcyHOK 4 — TUMNoBble KPUBbIE NU3MEHEHUSA OTHOCUTE N b- PucyHOK 5 — TUNoBble KPUBbIE U3MEHEHWSI OTHOCUTESb-
HOTO 3HaYeHNs NepruoamnyYeckoil cocTasnatouleli Toka K3 HOro 3HaYeHNs NepuoAnYeckoii coctaensatolei Toka K3
OoT Typ60oreHepaTopoB € AMOAHON He3aBUCUMOI (ebico- oT Typ6oreHepaTopoB C ANOAHO 6ecleTo4HOl cucTe-

KOYaCTOTHOW) CUCTEMOW BO36YXAEHUS MO BO36yXaeHunsA

14
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YaaneHHoCTb TOUKM K3 OT CUHXPOHHOW MallnHbI XapakTepn3yeTcs OTHOLeHMeM AelicTBYIoLLero 3Hayve-
HMA NepuoANYECKOl COCTaBAOLWEN TOKA 3TOW MallMHbl B HaYa/lbHbIi MOMEHT K3 K HOMUHaIbHOMY TOKY Ma-
LUVHBI

™ 4= bees @
-OH
rae /mwn/ mMG>— HadanbHOe AelicTByoLLLEe 3HAYEHME NEPUOANYECKON COCTaBAOLWEN TOKa MalHbl nNpu K3.
BblpaXX€HHOE COOTBETCTBEHHO B KM/10amnepax 1 B OTHOCUTENbHbIX eAnHMNLax npu BbliGpaH-
HbIX 6a31CHbIX YCNOBUSX;
/Mbl— HOMUWHa/IbHbIV TOK CUHXPOHHOW MallUVHBbI;
S6 — Npon3BO/IbHO BblGpaHHas 6a3ncHass MOLWHOCTb. MB *A;
S,,0M— HOMWHasIbHas (NoJsIHas) MOLYHOCTb CUHXPOHHOW MalmnHbl. MB A;
N b— HOMWHaNbHOE HanpsXXeHne CUHXPOHHOW MaLUnHbI. KB;
L/6 — 6a3ncHoe HanpsXeHne TON CTYNeHN HanpsXXeHNA CeTu, Ha KOTOPO Haxo4MTCA CUHXPOHHaA
mMawuHa. kB.
B Tex cnyuvasx, korga pacyetHas Touka K3 oTaeneHa oT CUHXPOHHOW MallMHbI TpaHcopmaTopamu, on1s
onpegenenus 3HaveHns /nHOW 4ONYCTUMO MCNOMIb30BaTh hopmyny

eevion) = ffote> @5, (46)

8.3.1 KpuBble prcyHKa 2 cieyeT UCMnosib30BaTh AJ/15 pacyeTa AeiCTBYIOLLIEero 3Ha4eHns Nepuoanyeckoi
cocTaBriatollelt Toka K3 oT Typ6oreHepaTtopoB, UMeLWMX TUPUCTOPHYIO HE3ABNCUMYIO CUCTEMY BO3OYyXJe-
HUSA. a TakKe OT CUHXPOHHbIX KOMMEHCaTOPOB; KpVBble pUCyHKa 3 — OT Typ6oreHepaTopoB, MMeIoLWUX Tupmc-
TOPHYIO CUCTEMY CamMOBO36YXAEHNSA; KpMBble pUcyHKa 4 — OT Typ6oreHepaTtopoB C ANOAHOW He3aBUCUMOT
(BbICOKOYACTOTHO) cCUCTeMOli BO3OYXAEHUS; KpuBble pUCyHka 5— OT Typ6oreHepaTopoB C AMOAHOM
6ecLLeTOYHO cMcTeMOl BO3bYXAeHNS.

Bce KpuBble MOCTPOEHbI A1 CUHXPOHHbIX FeHepaTtopoB (KOMMEHCATOPOB), Y KOTOPbIX KPaTHOCTb Mpe-
[eNbHOro HanpshkeHUst BO36YX/AeHNA MO OTHOLLEHWIO K HOMUHa/TbHOMY HarnpsKeHUIo BO36YXXAEHWSA He NpeBbl-
waeT AByX. [1N5 rmaporeHepaTopos, MMeOLWNX NOBbIWEeHHbIE KPaTHOCTU NpeAesibHOTO HaMpPsHXeHUs BO36YX-
OEeHNs Mo OTHOLWEHWIO K HOMWHa/IbBHOMY HamnpshkeHuto BO36yxaeHus (6onblue ABYX), KpUBble pUCYHKa 2
[0onycKaeTCs UCMO/Ib30BaTh TONLKO NpU He6OoMbLIOW yaaneHHOCTU Toukm K3. korga yriHov) > 3. MNpu 60ibLuei
yAaneHHoCTH Toukn K3 neprogunueckyto coctaBstoLyto Toka K3 cnefyeT npyHMMaTh HEM3MEHHOW No amnim-
Tyge.

8.3.2 Ecnv OTHOLIEHWe AelicTBYIOLero 3HayeHns Nepruofnyeckoil cocTaBnAIoLLe TOKa CUHXPOHHO

MallUVHbI B HAYa/IbHbIi MOMEHT K3 Kee HOMUHa/IbHOMY TOKY MEHEe ABYX, TO KOPOTKOE 3aMblKaHne CriefyeT CUm-
TaTb yJasieHHbIM ¥ NEPUOAMYECKYIO COCTaB/SOLLYI0 ToKa K3 NpMHUMaTh HEM3MEHHOI No aMmnanTyae.

8.3.3 PacueT gelicTByHOLWEro s3Ha4eH1si nepuoanyeckoli coctaBnstoLlein Toka K3 0T CUHXPOHHOTO reHe-
paTtopa (KoMneHcatopa) Uin HeCKOIbKUX OAHOTUMHbIX CUHXPOHHbIX reHepaTopoB (KOMMNEHCATOPOB), Haxo4s-
LMXCA B OMHAKOBbIX YC/IOBUAX MO OTHOLLEHWIO K TOUKe K3, crielyeT BECTU B ClieyOLLEM NOPAAKE:

- COCTaBUTb CXeMy 3aMeLlleHns AN onpeesieHns HavyaslbHOro AeliCTBYIOLEro 3HaYeHnss nepuoguyec-
KOW cocTaBisitoLLeli Toka K3 OT CUHXPOHHOM MalLnHbI (MK FPYNNbl MAWWH) U HANTY OTHOCUTE bHBIN TOK / OO
(NpY HaNMuMK rpynnbl MallnH B pacyeTHytoopMyny 415 onpegeneHns /myem Heo6xoammo emecTo /HJI n SMM
noACTaBUTb COOTBETCTBEHHO CYMMY HOMUH&/IbHbIX TOKOB MallWH 1 CYMMapHYH MOLLHOCTb MaLluH);

- UCXOAs N3 CUCTEeMbI BO3BYXXEHNSA CUHXPOHHOM MalUUHbI (TPYyNMbl MallnH), BbiI6paTb TUNOBbIE KPUBbLIE U
no kpusoii m'=f(t), cooTBeTCTBY!OWE HallfeHHOMY 3HayYeHMIo /TOVEM). AN 3aaHHOTO MOMEHTa BPEMEHU HaiTh
OTHOLIEHWE TOKOB

1IN=T 47
e (47)

- onpeaennTb UCKOMOe feiiCTBYoLLee 3HaYeHne NeproanyYeckoin coctaBnsaoweit Toka K3 oT CUHXPOH-
HOM MalUWHbLI (MK TPYNMNbI MALLWMH) B MOMEHT BpemMeHu t/Im. kKA

<48 >

rae /6 — 6asnCHbIV TOK TOV CTYNEHN HaNpPsXXeHUs1 CeTU, Ha KOTOPOW HaxoAnTcs Touka K3.
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9 PacueT Nepnmoamnyeckoin cocTaBnsoLW e Toka TpexgasHoro KopoTKoro
3aMblKaHusi OT ACMHXPOHHbIX 3/1eKTpoABUraTenei B NPON3BObHbIA MOMEHT

BPEMEHM

9.1 TMepuoanyeckyro COCTaBAOLWYH Toka K3 OT aCMHXPOHHbIX 3/ieKTpoaBUrateneil B Npon3BosbHbIN
MOMEHT BpeMeHU ciefyeT paccunTbiBaTb NyTEM peLleHnsi COOTBETCTBYHOLEl cuctembl anddepeHumanbHbIX
ypaBHEeHU NepexoaHbIX NPOLECCOB C UCNosib3oBaHeM 3BM.

Ik

T
£ O
v 1£Sq tV|

>-
0,06 0.10 0,16 tc

P1UCYyHOK 6 — TMMOBble KpUBble NU3MEHEeHUs IﬁK>|VD«)

9.2 B npubamxeHHbIX pacyeTax Ans onpeaesieHns AencTBy-
IOLLLEr0 3HaYeHNA Nepnognyeckoli cocTasnstoweli Toka K3 B npous-
BOJIbHbIi MOMEHT BPEMEHMN OT aCUMHXPOHHbIX 3NeKTpoaBuratenei
npv pagnasibHOl cxeme cnefyeT UCMO/b30BaTb TUMOBbIE KPUBbIE,
nprBefeHHble Ha pUCyHKe 6. [leiicTBYOLLNE 3HAYEHMS Mepuoamnyec-
KOW cocTaBnsioleli Toka K3 B pa3Hble MOMeHTbl BpemeHn /n, Al
OTHeCceHbl K Haya/IbHOMY [leiCTBYOLLEeMY 3HA4YeHUIO 3TON cocTaBs-
nawouwein /noAL

*A4, (49)

YpaneHHOCTb TOUKN K3 OT aCMHXPOHHOI0 31eKTpoaBuratens
XapakTepusyeTcsi OTHOLLEHWEM [elCTBYIOLero 3HavyeHus nepuo-
[AVYecKoii cocTaBSAOLLel TOKa 3TOro 3/1eKTpoBuUraTensl B Ha4asib-
HbIA MOMEHT K3 K ero HOMMHa/IbHOMY TOKY. T. €.

N *%
e 59

OTHOCUTEJIbHOIO 3Ha4YeHus nepMOAMHeCKOﬁ ‘MemAL

cocTaBnsowein Toka K3 OT aCMHXPOHHbIX

3anekTpoaBuratenei

Mopafok pacyeTa AeiCTBYHOLLEro 3HaUeHNs1 Mepuoanyeckoii
cocTaBnstoueli Toka K3 OT acCMHXpPOHHOro anekTpoaBuratesnsi B
NPOV3BOJIbHBIA  MOMEHT BpPEMEHW aHas/IoTNuyeH WN3/I0KEHHOMY

B 8.3.3. 3HaueHMe NeprnoamMyecKoil cocTaBnsALWer Toka B MOMeHT BpeMeHu t /TI(AL, KA. paBHO

Arlap ~ Tlap A?0(m>m) Aowna 71aa /N0|B/B™ (Sl)

10 PacueT nepuoamMyeckoit cocTaBnsioLLeil Toka TpexasHoro KOpoTKoro
3aMblKaHWA OT CUHXPOHHbIX 3/IEKTpOoABUraTeNeidl B NPON3BO/bHbLIN MOMEHT

BpeMeHun

PucyHok 7 — TunoBble KpUBble U3MEHe-

HUS OTHOCUTE/IbHOTO 3HAYEeHUSA Nepnoan-

yeckolh cocTaBnsowen Toka K3 oT
CUHXPOHHbIX 3/1eKTpoABUraTesneit
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10.1 [eiicTBylollee 3Ha4YeHNE NEPUOLUNYECKON cocTaBsitoLLel
Toka K3 OT CMHXPOHHbIX 3/1eKTpoABUraTeneil B NpOM3BOSbHbIA MOMEHT
BpPeEMeHW criefyeT paccunTbiBaTb B COOTBETCTBUM € 8.1. B NpocTbIX
paguasibHbIX CETAX €ro MOXHO OnpeAesiuTb B COOTBETCTBUM C 8.2.

10.2 B npubAMXeHHbIX pacyeTax [[elCTBYHOLWEro 3HavyeHus
nepuoanyeckoli coctaBnstoLleli Toka K3 0T CUHXPOHHbIX 3/1eKTPOABU-
ratenei BNpPoOn3BO/IbHbIN MOMEHT BpeMeHU B pagmnasibHO ceTu gonyc-
KaeTCsi UCNOMb30BaTb TUMOBbIE KPUBbIE, NMPUBEAEHHbIE HA PUCYHKe 7,
[A® Tecp = n  /no(mov = B nocnepgHeii copmyne

"5C/, * "viomG[,
/viom G, — HOMUHaJ/IbHbIV TOK CUHXPOHHOTO 3/1eKTPOABUraTesns.

Mopagok pacyeTa AeiCTBYIOWEro 3HAYeHWS MepuoANYECcKOit
cocTaBnstower Toka K3 oT CMHXPOHHOIO 3/1eKTpoaBuraTesnis B Npoms-
BOJ/IbHbIA MOMEHT BPEMEHU C UCNOJIb30BaHNEM MeToAa TUMOBbIX KpU-
BbIX aHa/IOTM4yeH M3M10XeHHOMY B 8.3.3. 3HayeHue nepuoanveckom
cocTaBnsoLLeli TOka B MOMeHT BpemeHu t/nfCfl, KA. paBHO

ca " Treg Aumomimonca “ 7/co/n«6/c’ (52)
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11 PacueT TOKOB HECMMMETPUYHbIX KOPOTKMUX 3aMblKaHWA

11.1 Pac4yeT TOKOB HECMMMETPUYHbIX KOPOTKUX 3aMblKaHW peKOMeHAyeTCs BECTU C UCMO/Ib30BaHNEM
MeToAa CUMMETPUYHBIX cocTaBAsoWwmx. Mpy aToM npeaBapuTe/IbHO HE06X0AMMO COCTaBUTb CXEMbI 3aMelle-
HUA NPSIMOIA, 06paTHO 1 Hy1eBOI NocnenoBaTe/IbHOCTEN.

11.1.1 Cxema 3ameLlleHns NpsAMoli nocneaoBaTelbHOCTM A0/1KHA YUMTbIBATb C MOMOLLbIO COOTBETCTBY-
IOWMX NapaMeTpoB BCE 3/1IeMEHTblI UCXOAHOW pacHeTHOM CXeMbl 3/1eKTPOYCTaHOBKN. CUHXPOHHbIE FeHepaTto-
Pbl. CAHXPOHHbIE KOMMEHCATOPbI 1 Nognexaline y4eTy CUHXPOHHbIE Y aCUHXPOHHbIE 3/1IeKTpoABuUraTenn npu
pacyeTe Havya/lbHOro AeNCTBYIOLWEro 3Ha4eHNa Toka HecuMMeTpuyHoro K3 cnegyet BBOAUTL BCXEMY 3aMelle-
HUS NPSIMOIA NocnefoBaTeNIbHOCTN cBepxnepexoaHbiMu 3C 1 cBepXxnepexoAHbIMU CONPOTUBIEHUSIMMU.

TpexobmoTouUHble TpaHcopMaTopbl, aBTOTpaHcgOpMaTopbl, TpaHcopMaTopbl C paclyensieHHO
0OMOTKOW HM3LLEro HanpsiXXeHns, a Takxke CABOEHHbIe peakTopbl A0/KHbI 6bITb MpeAcTaB/1eHbl CBOUMU CXeMa-
MU 3aMeLleHNs. DTN CXEMbI, a TaKKe pacyeTHble BbIpaXeHUs A1A onpefesieHnsa nx napaMmeTpos NpusefeHsbl B
npunoxeHun X. B npunoxeHnun I npusefeHbl CXemMbl 3aMeLLeHMs No NPOA0/bHON OCcK LecTU(asHOro HesABHO-
NOJIFOCHOIO CUHXPOHHOrO reHepartopa, TpexdasHble 06MOTKM KOTOPOro CABUHYTbI PYr OTHOCUTENBLHO Apyra Ha
30 an.rpag.

11.1.2 Cxema 3aMelleHUs o6paTHOM nocsefoBaTe/IbHOCTU Takke A0/DKHA YUMTbIBaTb BCE 3/1EMEHThI
MNCXOOHOW pacyeTHOW cxemsbl. Mpn aTtom JC 06paTHON NocnefoBaTe/IlbHOCTU CUHXPOHHBLIX N aCUHXPOHHbIX
MallWH, a Takke KOMM/IeKCHbIX Harpy3ok criefyeT NpvHUMaTb paBHbIMW Hynto. ConpoTuBeHne obpaTHoOMn
nocnefoBate/IbHOCTY aCMHXPOHHbIX MalWH AONYCTUMO NPUHMMAaTb PaBHbIM CBEPXNepexo4HOMY CONpPOTUB-
JIEHUIO. & KOMIMIEKCHBIX Harpy3oK — B COOTBETCTBUN C 12.4.

ConpoTuBneHns obpaTHol nocnegoBaTesibHOCTU TpaHcOpMaTOpOB, PeakToOpoB, BO3AYLUHbIX WU
KabesibHbIX IMHUIA cnegyeT NPUHMMaTb PaBHbIMU CONPOTMB/IEHUSAM NPSIMOI NOC/1e4,0BaTE/IbHOCTY.

11.1.3 TMpucocTaBeHUN CXEMbI 3aMeLLEHUA HY/1IEBOW NOC/ief0BaTe/IbHOCTU NpeaBapuUTeNbHO crieayeT
BbISIBUTb BO3MOXHbIE MyTU LMPKYNALUN TOKOB HY/IEBOW NOCNeAoBaTe/IbHOCTU Ha KaxAol CTyneHn Hanpsxe-
HUA ceTn, HauynHas oT ToUku K3. Mpu 3TOM HEO6X04MMO PYKOBOACTBOBATLCA C/1eyoWnM:

- Korga o6MoTKa Kakoro-nmbo TpaHcopmartopa, o6palleHHas B CTOPOHY TOUkM K3, coeguHeHa B Tpe-
YrONbHUK NNn B 3BE3AY C HE3a3eMJIEHHOW HelTpasibio, TO Kak caM TpaHcdopmaTop, Tak 1 creayoLine 3a HAM
(Mo HanpaBrieHnto OT ToUkN K3) a/1eMeHTbl He [0/TKHbI BBOAUTLCSA B CXEMY 3aMellleHNsl Hy/1eBoi nocnefoBa-
TeNbHOCTU:

- KorgaobmoTka TpaHcdopmaTtopa, obpalleHHas B CTOPOHY Toukn K3. coenHeHa B 3Be3/y C 3a3eMJ1eH-
HOW HelTpanbio, a Apyras o6MoTKa (gpyrve o6MOTKN) coeAnHeHa (CoeAnHEHbI) B TPEYrosibHUK, MPUYeM ToUKa
K3 nobmoTka TpaHchopmaTopa, uMetoLLas 3a3eMIeEHHYIO HelTpasb, HAXOAATCA Ha O4HOM CTYNeHN Hanpsxe-
HUS ceTu, TO B CXEMY 3aMeLLeHNs1 Hy/1eBOl NocsiefoBaTe/IbHOCTU A0/KHbI ObITb BBEAEHbI TONIbKO 3/1IEMEHTHI,
BK/IIOUEHHbIe MexAy Toukol K3 n TpaHcopmaTtopom, 1 cam TpaHcdopmartop;

- Korga obmoTka TpaHcdopmaTopa, obpalleHHasn B CTOPOHY Toukn K3, coegrHeHa B 3Be3/y C 3a3eM/1eH-
HOW HeWlTpanbio, a Apyras o6MoTKa (gpyrue o6MOTKN) coeAnHeHa (CoeANHEHbI) B TPEYTO/IbHUK, MPUYEM TOUKa
K3 n o6moTKa TpaHcopmaTopa, MMetoLLas 3a3eM/IeHHYI0 HeliTpasnb, HaX0AATCA Ha pa3HbIX CTYNeHAX Hanps-
XXEHWS ceTu, TO 3TOT TpaHCOPMAaTOP Y BCe BK/IOUEHHbIE MEXAY HUM 1 TOUKOW K3 aieMeHTbl BBOAATCS B CXEMY
3aMelleHNs1 HyNeBol NnocnefoBaTe/IbHOCTY TONBKO B TOM C/lyyae, Korga paccmarpuBaeMblii TpaHchopmaTtop
1 Touka K3 cBsizaHbl Mexay coboii TpaHchopmMmaTopamm, 06MOTKN KOTOPbIX coeanHeHbl no cxeme YJYO, n Bce
VX HeliTpanun 3a3emeHbl:

- KOrga HeliTpanb Kakoro-numbo TpaHcgopmaTopa, BXOASLEro B CXeMy 3amelleHnss HyneBol nocnepo-
BaTeNIbHOCTU, 3a3eMJ/IeHa Yepe3 peakTop, TO 3TOT peakTop A0/HKeH ObITb TakXe BBEAEH B CXEMY 3aMelleHns
Hy/1eBOI NnocnefoBaTesIbHOCTU, MPUYEM Er0 CONMPOTUBIIEHME AO/TKHO ObITh YTPOEHO;

- COMpOTUB/IEHME HYNEBOW NOcCneAoBaTe/IbHOCTM BO3AYLIHOW SIMHUW 3neKTponepefayn He paBHO
COMPOTMB/IEHMIO NPSIMOlA MOC/eA0BaTe/IbHOCTU, NMPUYEM €ro 3HaYeHWe 3aBUCUT OT HaIMUNS WU OTCYTCTBUSA
3a3eMJ1eHHbIX FPO303alUNTHbIX TPOCOB Y NapasifiesibHO BK/IIOYEHHOW Apyroi uenu. B ciyyasx oTcyTcTBUS COOT-
BETCTBYHOLWMX AaHHbIX O CONPOTUBEHUAX HYN1EBOI NOCNeA0BaTeIbHOCTN BO3AYLUHBIX IMHUY NPU NPUGAKEH-
HbIX pacyeTax HeCMMMEeTPUYHbIX K3 [onycTMMO npuHUMaTb criefylowme OTHOLWEHUSA WHAYKTUBHbIX
CONPOTMBNEHWUI HYNEeBOM N NPAMOI NocnefoBaTeIbHOCTe:

OHOUENHbIX /IMHUI 6e3 3a3eM/1eHHbIX FPO303aLlUTHbIX TpocoB XU, = 3.5;

OAHOLENHbIX INHWIA CO CTa/IbHbIMM TPOCaMM, 3a3eM/IEHHBLIMU Ha KaxkAol onope, Xg/x, = 3;

OAHOLEeNHbIX SIMHWIA C 3a3eM/IEHHbIMY TPOCaMU, BbIMO/THEHHLIMU M3 XOPOLLO NPOBOAALLNX MaTepuasos,
x0x, = 2;

OBYXLUEMHbIX NMMHWI 6e3 3a3eMIeHHbIX TPOCOB XX, = 5.5;

OBYXUENHbIX IMHWI € 3a3eMNeHHbIMU Tpocamm XO/X, = 3;
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- B Tex C/yyasnx, Korga HecKo/IbKo BO3AYLIHbIX IMHWIA 3N1eKTponepeAayn O4HOIO UM PasHbIX Hanpsxe-
HUIA NPOJIOXEHbI MO OAHO Tpacce, B CXeMe 3aMeLLEHMS HY/1IeBOI Noc/ie0BaTeIbHOCTM HEO6X0ANMO YUnTbI-
BaTb B3aMMOVHAYKLMIO MEXAY 3TUMU NIMHUSIMU, UCMOSb3YSICITONLENbIOCXEMbI 3aMELLEHNS U BblPaXKeHWs ans
onpeaesnieHust x NapameTpoB, NpUBeAeHHbIe B NPUIOXKeHNM K.

11.2 Mpu n3BecTHbIX 3[C BCEX YUNTbIBAEMbIX MCTOYHNKOB 3HEPINM TOK NPSAAMOL nocrieqoBaTelbHOCTN
ocob6oli (hasbl B MecTe /1l060ro HeCUMMETPUYHOTO KOPOTKOrO 3aMblKaHUs crieflyeT onpeaenaTb rno hopmyie
<>=__L- -C,.
KAL X -/K*IA> (53)

roe (M) — Bua HecuMMeTpuyHoro K3: 1 — ogHodhasHoe: 2 — aByxdasHoe; 1,1 — ogHohasHoe Ha 3eMiio;
E3l— skBuBaneHTHas 3/]C yunTbiBaeMbIX NCTOYHUKOB 3HEPTUN;
X,M — 3KBMBasIEHTHOE MHAYKTUBHOE COMPOTUBIIEHME NPAMO Nocef0BaTe/IbHOCTV OTHOCUTENIBHO TOUKM
HecnmmeTpuyHoro K3;

Ix<>— pnononHuTenbHOe NHAYKTUBHOE CONPOTUB/IEHNE, KOTOPOE ONpeAenseTcs BUAOM HEeCMMMETPUYHOIO
K3 n napameTpamn cxem 3amelleHUss 06paTHOM 1 Hy/1IeBOW (ec/in paccmatpuBaeTcs ogHodasHoe
nnn gByxdasHoe K3 Ha 3em/1t0) noc/iefoBaTe/IbHOCTEN; 3HaUeHUS AOMNO/THUTE/TbHOTO CONPOTUB/Ie-
HUA ANA HECUMMETPUYHbIX K3 pasHbIX BUAOB NpuBefeHbl BTabnue 1. rae Xx2<mnx0ek— 3KBUBaIeHT-
Hble MHAYKTUBHbIE CONPOTUB/IEHNSA 06paTHOM U HYN1eBOI Nocie0BaTe/IbHOCTe OTHOCUTEsTIbHO TOY-
K1 HecummeTpuyHoro K3.

Tab6nuuya 1— 3HaveHnsa Ax<I{u T ,A)4NA pasnnuHbix K3

Bug K3 3HaveHve [xI'l 3HaueHue koadhchmupmeHTa niA”l
AByxdasHoe *2M £
OpHoasHoe *2» ¢ *0» 3
AByxcasHoe K3 Ha 3emnio ¥y * * O n (**». +%0,,)2

11.3 Mogaynb NOAHOro (CyMMapHOro) Toka NoBpexAeHHOW dasbl B MecTe HeCUMMeTPUYHOro K3 cesizaH ¢
MoAy/ieM COOTBETCTBYIOLLEro ToKa NpsiIMoli Mocnief0BaTeIbHOCTM COOTHOLLEHVEM

|/<n>| (54)

roeT'"1— Koad(puLMeHT, 3Ha4eHNss KOTOPOro A4/15 AByxXasHoro nogHoasHoro K3 ncpopmynagnsero onpe-
AeneHuns npu asyxdgasHom K3 Ha 3emsito npusedeHsbl B Tabnnue 1.

11.4 Mpwu pacyeTax ToKa NPsIMOI NOC/ef0BaTe/IbHOCTU B HaYas/IbHbIA MOMEHT HECUMMETPUYHOTO K3
aKBMBasIeHTHY0 O1C EM 1 skBuBaneHTHOe MHAYKTUBHOE COMPOTUBAEHME NPAMOl nocnegosatenbHOCTM X)3L
cnepyert onpefesiaTb U3 CXeMbl, aHa/IOTMYHON cXeMe 3aMeLleHns A5 onpefesieHnss HavyabHOro 3HavyeHus
nepuoanyeckoli coctaBnsAroLen Toka TpexdgasHoro K3 (pasgen 5 n11.1.1).

11.5 B TOM cny4ae, Korga ucxogHasi pacyeTHasi cXxema COAepXUT OMH NN HECKOJIbKO OAMHAaKOBO yaa-
NEHHbIX OT TOYKN K3 CUHXPOHHbIX MallWH, TOK NPsAIMOli Noc/ieAoBaTeIbHOCTU B MPOU3BO/IbHbI MOMEHT Bpeme-
HWU MPUJIIO60M HECUMMETPUYHOM K3 MOXHO onpeesiTb C MCnosib3oBaHnem hopmy s, NpuBeeHHbIX B8.2. Mpu
3TOM BHeLUHee CONPOTUB/IEHNE AO/MKHO ObITb YBe/INMYeHO Ha Ox**1(Tabnmua 1).

11.6 MpnbAMKEHHbIe pacyeTbl TOKOB HECUMMETPUUHbIX K3 OT CUHXPOHHbIX FreHepPaTopoB NN KOMMNEHca-
TOPOB B NPOU3BOJIbHbI/i MOMEHT BPEMEHM CrieflyeT BECTU C UCMOJIb30BaHNEM TUMOBbIX KPUBbIX, MPUBEAEHHbIX
Ha pucyHKax 2—5. MNpu aToM NoA yAareHHOCTbIO TOUYKM K3 OT CMHXPOHHOI MalluvHbl cnegyeTt NoOHMMaTb OTHO-
LeHVe TOKa NPSIMON noc/iefoBaTelbHOCTM MallMHbl B Ha4a/lbHbIli MOMEHT K3 K ee HOMVUHa/IbHOMY TOKy. T. €.
/HKUMOW) * KOTOPOE onpeaenstoT no opmyne

fomom =P foro % 55
NO(NOM) M INOf« 0 -{/t (55)

rae /1n0un / IfGH — HauvasibHOe 3HayeHue Toka NPSAMON NnocnefoBaTeIbHOCTU CUHXPOHHOM MallvHbl NPU He-

CUMMETPNUYHOM K3 cooTBeTCTBEHHO B Knnoamnepax M B OTHOCUTE/IbHbIX egnHMUax npu
Bbl6paHHbIX 6a3I/ICHI>IXyCI'IOBVIF|X.
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Mcxopasa U3 nonyyeHHOro 3HavyeHus / Iriove BbIGUPAoT COOTBETCTBYHOLLYHO TUMOBYHO KPMBYHO U MO HEl 415
3a[aHHOro MOMeHTa BpeMeHU onpeaensatoT KoaduumeHTy,. 3atemM HaXoAAT UICKOMOe 3HaYyeHne nepuoguyec-
KO cocTaBnstoLeli Toka HecuMMeTpuyHoro K3:

= n/mey,/1n0(s)/ 0, (56)

rae T'mP— KoahpuumMeHT, 3aBUCALLNIA OT BUAa HecummMmeTpuyHoro K3 (tabnuua 1);

/e — 6a31CHbI TOK TOW CTYNEHWN HaNPsSXXeHWs CeTU, HA KOTOPOI HaxoauTcs Touka K3.

11.7 YT106bI ONpefennTb AelCTBYlOWee 3HaYeHMe TOKa B Kakoi-nbo BeTBM pacyeTHO! cxeMbl npu
HecnMMeTpuYHOM K3, criegyeT npeaBapuTesibHO HAUTU CUMMETPUYHbIE COCTaBNAOLME TOKa 0CO60I hasbl B
mecTe K3, nmes B BuAy, 4TO TOKM 06paTHOW 1 Hy/1eBOV NocsiegoBaTeibHOCTEN 3TOW (ha3bl B MECTE HECUMMET-
puyHoro K3 cBsizaHbl C TOKOM NPSIMOli NocieoBaTe/IbHOCTU COOTHOLLEHUSIMU:

npu aByxdasHom K3

W2 Pl (57)

npv ogHodasHoM K3

(58)
npu gsyxdasHom K3 Ha 3em/to

(59)
n

(60)

*23C +*0»

3aTeMm, UCnosib3ys CXeEMbl 3aMeLLeHUs1 NPsIMOoiA, o6paTHOW 1 Hy/leBOl NociefoBaTeIbHOCTEN, onpee-
JINTb TOKN pa3HbIX HOCﬂeAOBaTEHbHOCTeP‘I B 3a,CI|aHHOI7l BETBU N C/IOXUTb UX reoOMeTpuyveckun, ydyntbiBas npun
3TOM rpynnbl COeAMHEHUS 06MOTOK TPaHCOPMATOPOB, BK/THOUEHHBIX MEXAY CTYNEHAMU HaNpsXXeHUs ceTeld,
Ha KOTOPbIX HAXOAATCA pacyHeTHad TO4Ka K3 un 3ajlaHHas B€TBb BI'IeKTpVI‘-IeCKOVI uenwu.

11.8 UT06b! ONpeaennTb HanpsiXeHre B NPOU3BOJILHOM y3/1€ pacyeTHO CXeMbl NPY HECUMMETPUYHOM
K3. Heo6xoAMMO NpefBapuUTENbLHO HATU HANPsHXKEHWS NPSMOIA, 06paTHOI 1 HY/1IeBOIi NocnefoBaTeIbHOCTEN
oco6oli hasbl B mecTe K3

Um =Y"AL ko (61)
L a2 = Y * kAZ2v> (62)
~AAO = -/INO*CO»: (63)

1 NafileHns HanpskeHWs NpsiMoid, 06paTHO 1 HyNeBo NociefoBaTe/IbHOCTEN B 3/leMeHTax, PacrnosioXeHHbIX
mMexay Toukoil K3 n paccmatpvsaembiM y3/10M. 3aTeM criefyeT reOMeTpUYecKn C/IOXUTb CUMMETPUYHbIE
cocTas/isiloLme HanpshkeHn B MecTe K3 1 nageHnsa HanpsikeHUs COOTBETCTBYIOLWMX NOc/ief0BaTe/IbHOCTENR,
yunTbIBas NPy 3TOM rpynnbl COeANHEHNS 0GMOTOK TPAHCHOPMATOPOB, BK/THOUYEHHbIX MeXAY CTYMeHAMUN Hanps-
XXEeHUS ceTell, Ha KOTOPbIX HaXOAATCA pacyeTHas Touka K3 n paccmatprBaemblii y3en aNekKTpu4eckoi uenu.

11.9 Mpu ABOIHBLIX KOPOTKMX 3aMbIKaHUAX Ha 3eM/0 B Toukax K (3amkHyTa pasa B) n M (3amkHyTa
¢hasza C) — puCyHOK 1@ — CXeMbl 3aMeLLeHUs1 MPSMO, 06paTHOW 1 HyNeBOi MocrefoBaTe/IbHOCTEN Npu
NGO KOHhUrypaLmm NCXoAHOM pacyeTHOI CXeMbl MOTYT 6bITb NPYBEAEHbI K 3/1leMEeHTapHbIM CXeMaM B BUe
3KBUBAIEHTHbIX TpexsyyeBbix 3Be3f ¢ SFC B Tex BeTBSAX Cxembl MPSMON NocriefoBaTe/IbHOCTA, KOTOpble
cofepxar TOUKM 3amblkaHnii K n M (pucyHok 8).

Huxe paccmMoTpeH cryyaid, Korga Ha Toli CTyneHn HanpshXeHWs ceTu, rae NPou3oLLIo ABOHOe 3aMblKa-
HMe Ha 3eMJ1t0, OTCYTCTBYIOT IyX0 3a3eM/IeHHble HelTpanu. Npu 3Tom BCXeMe 3aMeLL,eHUs Hy1eBoi nocneso-
BaTe/NlbHOCTUN = acnZKO+ =Z,,,0.NocnepHee npeacTaBnsieT coboii pe3ynbTMpyoLLee CONPOTUBIIEHNE
Hy/1eBO nocrefoBaTe/IbHOCTU YacTu Lenu Mexay Toukamu 3ambikaHuns K M. Tok npsimoii nocnegosartesb-
HOCTW HeNoOBpPeXAeHHO hasbl (T. e. hasbl A) B BETBU C CONPOTUB/IEHNEM Z,, onpefenstoT no popmysie

(64)

r4e a — KOMIMJIEKCHOe YMC/lo, MOAY/lb KOTOPOro paBeH efuHuue, a apryMeHT paBeH 120% T. e.

a=6'20=-1+/'"".
2 2
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PrcyHOK 8 — CxeMbl 3aMeLLeHns NpsiMoli, 06paTHOl 1 HyIeBOM NOC/ef0BaTebHOCTE NPU 4BONHOM
KOPOTKOM 3aMblKaHW1 Ha 3eMJ/TH0

OcTa/ibHble CUMMETPUYHbIE COCTaB/AOLLLME TOKOB BTOUYKax 3aMblkaHnsa K M cBsidaHbl ¢ TOKOM / (J/TL.cne-
AyrounmMmn npoCcTbiMU COOTHOLLEHUAMMWN:

(65)
J«po = B2/*-; 63
(67)
bIA2 :-LKAl' (68)
(69)
TOKM NoBpeXAeHHbIX (ba3 B MecTax 3aMblKaHuWi
/* = 4.0 = 3a*/*,. (70)

B Tex cnyuvasix, korga ncxogHas pacyeTHasi cxema AB/ISeTCS pagnasibHON U COAepPXUT OANH UCTOYHMK
3HEpPrum (UM HECKOTbKO UCTOYHUKOB, HO OHWU MOTYT 6bITb 3aMeHEHbl OAHUM 3KBUBAJIEHTHBIM), 9KBUBA/IEHTHbIE
CXeMbl 3aMeLleHns NpsMOoiA, o6paTHOM 1 Hy/1eBoK NocnefoBaTesIbHOCTEN NMET NPOCTON BUA, (PUCYHOK 9),
T.K Zt1=Z,2=0 n£,4 =E VA =0. MNpn 3TOM BblpakeH1e A4/18 ToKa NPSAMOI Noc/ie4oBaTe/IbHOCTUN HEMOBPEX-
AeHHOM dha3bl A B TOUKe K nmeeT Bug,

(71)
3<£. - +£.2*2,,
roe ZM=ZM un Z,n2=Zn2— COOTBETCTBEHHO COMNPOTUBJ/IEHMS NMPSIMO 1 06paTHOl NocnefoBaTeNbLHOCTEN
MexXay Toukamu 3amblikaHna K n M.
B cnyyvasx, korga npy ykasaHHOM NCXO4HOM pacyeTHOM CXeMe MOXHO NpeHebpeyb akTUBHBIMU COMNPOTUB-
NEHNSAMUN BXOAALWMNX B HEE 9N1eMEHTOB (4.1.7), MoAynb TOKa NPsiMOli MOC/1e4,0BaTe/IbHOCTU B MeCTe 3aMblKaHus

onpeaensitoT no hopmy e

/ (72)

3(XAXN)+XM+X,2-X.,0

nmoaynb nepmo,u,mqecr(oi/'l cocTaB/isiloLeli TOKa B MecTe 3aMblKaHWst

[.w% 3/ = 3V3EL 73)
"3(X, - Xa)t- X W+ X,,j X,,a
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PucyHok 9 — CxeMbl 3aMelleHnss NPAMOIi, o6paTHOW 1 HyneBoli nocnefoBaTe/IbHOCTEN Npy ABOHOM
KOPOTKOM 3aMblKaHWUN Ha 3eMJIt0 1 OJJHOM UCTOYHUKE IHEeprum

12 YuyeT KOMNAEKCHON Harpysku npu pacyetax TOKOB KOPOTKOT0O 3aMblKaHUs

12.1 TMpwu pacyeTax TOKkoB K3 criegyeT yuntbiBaTb BAUSHME KaXA0W KOMM/IEKCHOM Harpysku, ec/im TOK B
MecTe K3 OoT 9TOW Harpy3ku cocTaBsisieT He MeHee 5 % Toka B MecTe K3. onpegeneHHOro 6e3 yyeta Harpysku.

12.2 Bob6uwem cnyvae Tok K3 oT KOMMNIEKCHOM Harpy3ku cnegyeT onpeaensaTb Kak reoMeTpUYECKY CyM-
My TOKOB OT OTAe/IbHbIX €€ 3/1IEMEHTOB.

12.3 B npubAmKeHHbIX pacyeTax HayasibHOro AeiCcTBYOLWero Toka TpexdasHoro K3 gonyckaercs akBu-
Bas/IeHTUPOBaHMe KOMMJIEKCHOWM Harpys3ku ¢ npefcTaB/ieHNEM ee B BUAE IKBUBAIEHTHON CBepxnepexonmnon
3/C 1 3KBMBaNEHTHOrO CONPOTUB/IEHNS (Tabnua 2).

12.4 Tpwn pacyeTe HeCMMMETPUUHbIX K3 cneayeT yunTbiBaTb COOTBETCTBYHOLWME NapaMeTpbl MPsiMO,
0o6paTHOl 1 Hy/1IeBO NocnefoBaTeIbHOCTEN KOMM/IEKCHBIX HAarpy3ok. PekoMeHayemble 3Ha4eHns ConpoTuB-
NeHnin npsimMoit 1M obpaTHol nocnefoBaTe/IbHOCTEN 3/71EMEHTOB KOMIMIEKCHbIX Harpy3ok npueefeHbl B
Tabnuue 2.

Tab6bnwuya 2— MNapameTpbl KOMMNIEKCHbIX Harpy3ok

ConpoTUB/IEHME, OTH. €4,

OKBMBa/IEHTHasA
MoTpe6UTeNI KOMMIEKCHOM Harpyaku cBepxnepexoaHast npsivoit oGparHoii
34cC nocnefoBareNibHoCT  nocriegoBaTe/ibHOCTY
1T b
CUHXPOHHbIE 3/1eKTPOABUTraTe/IN BbICOKOBOJIbTHbIE 1,074 0,04 ¢; 0.15 0.04 *>0.15
ACUHXPOHHbIE 3N1eKTPOABUTraTe/IN BbICOKOBOJ/IbTHbIE 0.93 0.01 +>0.17 0.01 ¢>0.17
ACVHXPOHHbIE 3M1EKTPOABUTraTENN HU3KOBO/IbTHbIE 0.9 0,07 ¢>0,18 0.07 */0.18
[a3opa3psagHble UCTOYHUKN CBeTa 0 0,85 +J0,53 0.382 +>0.24
Mpeo6pa3oBaTtenu 0 0.9 ¢J0.45 1.66 *>0.81
OneKTpoTepMuUYecKkne ycTaHOBKMU 0 1.0 ¢ ¥0.49 0.4 ¢)0.2
12.5 |_|pI/I Ha/In4inn B 3INTEKTPUYHECKUX CETAX CTaTUHeCKNXynpas/iseMblIX NN HeynpaBideMblX KOMNEHCa-

TOpPOB B 3aBUCMMOCTU OT CXEMbI UCMNOJIHEHNA UX cneanyeT BBOANTb B paCyHEeTHYH CXeMy 3aMelleHnsa CoOoTBeT-
CTBYHOLWMMU EMKOCTHbIMU UNN NHAYKTUBHbIMU CONPOTUBTIEHNAMN.
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MpunoxeHue A
(cnpaBou4HOE)

OnpepeneHvie napameTpoB 3/1EMEHTOB 3KBMBAIEHTHbIX CXEM 3aMeLLeHUs
B MMEHOBAaHHbIX eAUHMLAX C NpuBeAeHMeM 3HaYeHUH NnapaMmeTPOB pPacyeTHbIX CXeM
K BbIGPAHHOM OCHOBHOW CTYNEHN HanNpshKeHWUs CeTU U C yYeToM (hakTUUYECKMX KOOI puLuneHToB
TpaHchopMaLumn CUNoBbIX TpaHCopMaToOpoB M aBToTpaHcoOpMaTopoB

Mpu onpegeneHnn napaMeTPOB 3/1EMEHTOB 3KBUBA/IEHTHOWCXEMbI 3aMeLLeHNA BUMEeHOBaHHbIXeANHMLaxcnpmBe-
AEeHNEM 3HaYeHU NnapamMeTpPOB pacyeTHOW CxXxeMbl K BbIGPaHHOVW OCHOBHOU CTYNEHU HanpsXXeHnsa ceTn 1 ¢ yyeTom cakTtu-
4yeckMX KoapduumeHTOB TpaHcdopmauum cUNoBbIX TpaHchopmMaTtopoB M aBTOTpaHcoOpMaTopoB Heobxogumo 3A4C
MNCTOYHUKOB 3/1EKTPOIHEPTUM 1 COMPOTUB/IEHNS BCEX 3/IEMEHTOB MPUBECTU K OCHOBHOI CTYyMNeHN HanpsiXeHUs, NCNosb3ys
COOTHOLEHUSA:

£=£n, N2.... nT; Al)
z»z OsSLnfnf......... n*. (A.2)
S»OM

roe £ n Z— peiicTBUTENbHbIE 3HaYeHNs C NCTOUYHMKA 3/1IeKTPO3Heprun. kB. n conpotuBneHus. Om. kakoro-nn6o
3/1EMEeHTa;
ny n2...... nT — KO3(ppnymeHTbl TpaHchopmaLmy TpaHChopMaTopoB NN aBTOTPaHCHOPMAaTOPOB, BK/THOUYEHHbIX Kackaz-
HO MeX/y CTyMNeHblO HanpsXXeHUs ceTu, rae 3afaHbl £ U Z, NOCHOBHO CTyNeHbIO HaNpPsXXeHUs ceTu.
Ecnn 3/C 1 conpoTUBNEHUS BblPaXeHbl BOTHOCUTE/IbHbIX €AUHNLLAX NPV HOMUHA/IbHBIXYC/TOBUSAX (T. €. HOMUHAa/b-
HOM HanpsXeHnn 1/MoMU HOMUHaNBbHOW MOLLHOCTM Smom), to 3HaYeHMs cooTBeTCTBYOWMX D,C 1 CcoONnpOTUBEHWI B UMEHO-
BaHHbIX e4MHMLAX, NPUBEAEHHbIE K OCHOBHOI CTYyNeHu HanpshkeHUs ceTu, caneayeT onpeaesnsaTb No popmynam:

(A3>

roe £ (vove> nZ, MM — 3HayeHna 34C 1 conpoTUB/IEHNS B OTHOCUTE/IbHbIX eANHULAX MPU HOMUHANbHbBIX YCNOBUAX.

MpumeyaHune — KoadpdunuymeHT TpaHchopmaumnm kaxaoro TpaHcopmartopa (aBtToTpaHcopmartopa) gosn-
XeH 6bITb ONpeAenieH B HanpaB/IeHNV OT OCHOBHOI CTYMeHW HanpskeHNA CETU. T. B. KAK OTHOLLEHWE HaNPsXeHNA X010CTO-
ro xoga o6MoOTKMN, o6paLeHHON B CTOPOHY OCHOBHOW CTYNEHN HanpsXeHUs CeTu, K HanpsXXeHUo X0/10CTOro xoaa Apyroi
06MOTKM.
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MpunoxeHune b
(cnpaBo4HOE)

OnpegerneHvie napaMeTpPOB 3/IEMEHTOB 3KBUBANIEHTHbLIX CXeM 3aMelleHuns
B OTHOCUTE/IbHbIX eAuHULAaX C NpUBEAEHNEM 3HAYEHU NapamMeTPOB PacUYETHbIX CXeM
K BbIGpPaHHbIM 6a3UCHBIM YC/IOBUAM U C yYeTOM (paKTUUeCckux KoappuumneHTos
TpaHcopmaLmm cnunoBbIX TpaHCOPMaTOPOB M aBTOTPAHCKOPMATOPOB

MNpu onpegeneHnn napameTpoB 3/1IEMEHTOB 3KBNBA/IEHTHOWN CXeMbl 3aMelLleHNsi a OTHOCUTE TbHbIX eANHMLLAX C NpU-
BefleHVeM napameTpoB pacyYeTHOW CxXeMbl K BbIGpaHHbIM 6a3UCHBIM YC/IOBUAM U C y4eTOM hakTudecknx koadphuymeHton
TpaHcdopmMaumm TpaHcopMaToOpoB U aBTOTPaHChopMaToOpoB HEOGXOANMO:

- 3agaTbcA 6a3MCHOM MOLWHOCTLIO B MeraBosibTamnepax u Ans oAHoOM U3 CTyneHe HanpsXXeHs ceTu, NpMHUMae-
MOJ4 32 OCHOBHY1O, BbI6paTb 6a3MCcHOe HanpsiXxeHue L/e ocH. KB:

- HaiiTM 6a3nCHble HaMpPsKEHMA a KWI0BOJMIbTax APYrMX CTyMeHeill HanpskeHus ceTu, UCMONb3ysa ANs 9TOW Lenn
topmyny

UA

....mn &1

rflen,.n2..

.NT~ Ko3(hPUUMeHTbI TpaHcthopMaL M TpaHCOPMaToOpOB M aBTOTPAHC(OPMaTOPOB, BK/TOYEHHbIX Kac-
KafiHO MexX/ly OCHOBHOI4 1 JII-ii CTyneHsIMU HanpshXKeHNs;
- onpeaennTb OTHOCUTESNbHblE 3HaYeHUss DC NCTOYHNKOB 3/IEKTPOIHEPTUN N CONMPOTUBIIEHUIT BCEX 3/1IEMEHTOB
npv BbIGPaHHbIX 6a3UCHbIX YCNOBUAX, UCNOMb3YA hopMybl:

£
(6.2)
- A

= . B5.3
E(ﬁ) E}:(»«> W6 (6.3)
(6.4)
z e n~ (6.5)

e 6% [MO*, QAN U6 *
2 az2 5.6
_,6, <"0¢1$m|, i~ (6.6)
roe UO K /6 — cooTBeTCTBEHHO 6a3nMCHOe HanpshkeHue. KB, 1 6a3nCHbIV TOK. KA. TOl CTyNeHn HanpsXXeHns ceTu, Ha

KOTOPOW HaXoA4NTCSA 3/IeMEHT, noAnexatinii NnpuBeAeHunto;

SHM IMON— COOTBETCTBEHHO HOMMUHa/IbHAA MOLWHOCTL. MB A, HOMWUHaNbHOE HanpsXXeHne. KB. 1 HOMUHaNbHbI

TOK. KA. 3TOro asiemMeHTa.
£ ,£ lkobl,— 3 C UCTOYHMKA 3/IEKTPOIHEPTNN COOTBETCTBEHHO B UMEHOBAHHbIX eAnHULax. KB. 1 OTHOCUTENIbHbIX
eANHNLAX NPU HOMUHAJTbHbIX YCNOBUSIX.
dopmyny (6.4) cnegyeT MCNonb30BaTh B TEX C/lyYasnX, Korga ConpoTUBIeHMe Kakoro-nm6o sanemeHTa 3afaHo Bume-
HOBaHHbIX efnHuLax (Bo3aylWHble N KabenbHble NMHUK, peakTopsl), dopmyny (6.5)— kKorga conpoTusBreHne 3a4aHo B
OTHOCUTE/IbHbIX eAMHULAaX NPU HOMUHANILHOM HaMNpPsXXeHUN N HOMUHa/IbHOM TOKe (HEKOTOPble peakTopbl, HaxoasaLwmecs B

akcnnyaTtauun), popmyny (5.6) — korga conpoTvBIeHVE 3a4aH0 B OTHOCUTE/IbHLIX e4UHULAX NPU HOMUHANIBHOW MOLy-
HOCTM M HOMUHA/IbHOM HanpPsHXeHUN.
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MpunoxeHune B
(cnpaBo4YHOE)

OnpegeneHne napaMmeTpoB 3/IEMEHTOB 3KBUBAJIEHTHbIX CXEM 3aMelleHns
npv NPpNGAMXEHHOM yyeTe KO PULUMNEHTOB TpaHCcopMaLmm CMA0BbIX TpaHCopMaTopoB
n aBTOTpaHcopmaTopos

Mpu onpeAeneHny NnapameTpoB 3/1eMEHTOB 3KBMBa/IEHTHO CXeMbl 3aMe TEHUA B UMEHOBaHHbIX e[JMHMLaX C puBe-
AEeHNEM 3HaYeHU NnapamMeTpPoOB pacyeTHON CXeMbl K BbIGPAHHO OCHOBHOW CTYNEHN HanpsiXeHUs ceTu 1 NpubanKeHHOM
yyeTe koadhpnumeHToB TpaHcOpMaLUN CUIOBbIX TPaHCHhOPMAaTOPOB M aBTOTPaHCOPMAaTOpOB criefdyeT MPUMEHATb
dopmynbi:

E-E LLLKD (B.1)

n2
Z- Za—L (B-2)
£ -IJ,—*]_

roe UepOCH— cpegHee HOMUHaNbHOE HanpsXeHne ceTy Tol CTYNeHN HanpsXXeHUs, KoTopas NpUHATa 3a OCHOBHYHO. KB;
Ucp N — cpefHee HOMWHaIbHOE HanNpshkeHWe ceTn TOl CTyNeHN HanpPsXeHWs, Ha KOTOPOW HaxoAUTCS 3/1eMeHT, na-
pameTpbl KOTOPOro noAnexar npuseeHunto. kB.
Ecnn 3C UCTOUYHMKOB 3/1IEKTPOIHEPTUM UM CONPOTUBIIEHUS KAaKUX-IMGO 3/1€MEHTOB 3afaHbl B OTHOCUTE/IbHbIX
eAMHNLax NP HOMUHa/IbHbIX YCNI0BUSAX, TO UX NPUBEAEHHbIE 3HAYEHUSI B KWIOBOJIbTaX U OMax criefyeT Haxo4nTb Nno gop-
Mynam:

. (B.3)

Z- .ZQ‘“Q (8.4)

Mpv onpejeneHnn napameTpPOB 3/IEMEHTOB CXeMbl 3aMelLleHNsi BOTHOCUTE/IbHbIX eMHMLaX C NPUBeAEHNEM 3HaYe-
HWIi NnapamMeTpOB CXeMbl K BbIGPaHHbIM 6a3MCHbLIM YC/TOBUAM, UCNOb3YS NPU 3TOM NPUGANXKEHHbI cnocob yyeTa Koaddu-
LUMEeHTOB TpaHcopMauun CuioBbiIX TpaHcopmaTopoB M aBToTpaHcoOpmMaTopoB, 6a3nCHoe HampsxeHue 06O
CTYMEeHW HanpsbkeHUs ceTu criegyeT NPUHMMATb PaBHbIM CPejHEMY HOMUHA/IbHOMY HarnpshXeHWto 3TOi cTyneHun. B aTom
c/nlyyae OTHOCUTe/IbHble 3HadeHns 3 C 1 conpoTUBEHN Npu BbIGpaHHbIX 6a3UCHLIX YCIOBUAX CeyeT onpeaensTb no
dopmynam:

F = £ = (B-5)
B8 Eovm (B.6)
7 -7 SrB (B.7)

£<6) ~ #po9y - (B.8)

& 6) =2 mx) St (B-9)
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MpunoxeHune I
(cnpaBoyHOE)

OnpepenexHne ceepxnepexonHoi 3AC 3/1eKTpUUEeCcKNX MaWmnH B OTHOCUTEIbHbIX eauHULAx

[ANACUHXPOHHBbIXTEHEPATOPOBU 3/ieKTpoABUraTeneii, kotopble o K3 pa6otanu c nepeBo3byxaeHneM, eBBpxnepe-
xogHyto S4C cnepyeT onpenenaTb no dopmyne

(r.1)

roe Liokuoto n COOTBETCTBEHHOHAMPSH)KEHNE HA BbIBOAAX MaLLMHBLI U TOK CTaTOpa B MPeAWEeCTBYIOWEM PEXU-
Me. BbIP@XEHHbIE B OTHOCUTESIbHLIX e4NHMLAX MPU HOMUHAMNBHBIX YCNOBUSAX;
* iilvan) — CBEpPXMNepexoAHOe CONPOTUBMNEHVE MaWVHbI B OTHOCUTE/IbHLIX €AUHULAX MPU HOMUHAMBbHBLIX
YCOBUSAX.
Mpu ux pa6oTe c HeA0BO36YXAEHUEM

(r-2)
[ONS CMHXPOHHBIX KOMMNEHcaTopoB, paboTaBLwmnx A0 K3 c nepeBo36yXaAeHMEM.
AKX« |) <r.3)
a paboTaBLlINX C Hef0BO36OYyXAeHNEeM —
u (r-4)
,D,I'Iﬂ ACUHXPOHHbIX 3neKTpo,qB|/|raTene|7|
(r-5)
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MpunoxeHue [
(cnpaBo4YHOE)

3aBNCUMOCTb OTHOLLEHNA al'lepl/lO,qVI‘-IeCKOf/'I COCTaBﬂH}OU.teI?’I Toka K3 B I'IpOI/I3BOI'IbeII7I MOMEHT
BpemMeHM K ee Ha4a/ibHOMY 3Ha4Ye€HUIO OT BPEMEHU U~ NOCTOSIHHOW BpemMeHun Ta

PucyHok [1.1 — KpuBble 3aBUCUMOCTY OTHOLLEHUS anepuoamnyeckoii cocTaBnsitoleil Toka K3
anpon3BOJibHbIA MOMEHT BPEMEHU K €€ HaYa/lbHOMY 3HAYEHUIO OT BPEMEHU NpU pasHbix T
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MpunoxeHne E
(cnpaBoyHOE)

FOCT P 52735—2007

CpefHue 3HauyeHus oTHoweHus x/R, yaapHoro koagpduumeHTa/ 1 NnocTosHHOW BpemeHn T,
ANSA XapaKTepHbIX BeTBeM, NpuMblIKaloWwmx K Touke K3

Tab6bnwnuya E1

HanmeHoBaHve BETBU WM MecTo K3 xIR
BeTBb reHepatop — TpaHcdopmaTop 30—50
BeTBb aCMHXPOHHOrO ABUratens 6.3
K3 3a NMMHEeNHbIM peakTOPOM Ha 3/1eKTPOoCTaHLnn 30
K3 3a /IMHeliHbIM peakTopoM Ha NoAcTaHuuu 18— 20
K3 3a kabenbHol NuHue 6— 10 kB 3
K3 3a TpaHccopmaTopom MouwHocTbio 1000 kB A 6.3

K3 Ha npucoeguHeHun pacnpepesimTesibHOro ycTpoii-
CTBa MOBbILWEHHOTO HanNpPsXXeHns noacTaHuMn 15

K3 Ha npucoeguHeHUM BTOPUYHOIO HamnpshHKeHUs nopg-
cTaHuun 20

K3 Ha wuHax CO6CTBEHHbIX HYX[ 3NeKTpocTaHuwui 3a
TpaHccopmaTtopamu 16—80 MB A 20— 30

1.9—1.95
1.6

1.9

1.4

1.6

18

1,85

1.85—1.9

0.1—0.2

0.02

0.1

0.01

0.02

0.06—0.1
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MpunoxeHne X
(cnpaBouHOE)

CxXOoMbl 3aMelLeHnss TpaHCopMaTopoB, aBTOTPAHC(OPMATOPOB U CABOEHHbIX PeakTopoB

Ta6numya X1

28
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MpunoxeHne N
(cnpaBo4HOE)

CxeMbl 3aMeLLeHNst Mo NPOAOJIbHON OCK WecTU(Pa3HOro HOABHOMOJTKOCHOTO CUHXPOHHOTO
reHepartopa, TpexdasHble 0GMOTKM KOTOPOro CABUHYTbI APYr OTHOCUTENbHO Apyra Ha 30 an. rpag,.

*rtl - XY NI2Rxx
U , ,*crl + *oll < *012\T - in, . t *rtl _*crl2\_ - 1A . *in 4~ - Nert2\ _
*1 *irfl ! *

a — obwuit cnyyan (xnl* x~): 6 — xo| mxn:B— x" * * (BTopas TpexdasHasa cuctema pasomMkHyTa)

PucyHok 1.1 — Cxema 3ameleHnsa gnsa nepBoi TpexdasHon cnctemsl

ATNA-"al y..

A(’IS"’Xa eFE )r« e

N nA AFAr>

ry

0 1-

a — ob6wwuit cnyyait {xn * xBl); 6 — xn Wx”; B — XN * x (nepas TpexdasHasn cucrema pasomMmkHyTa)

PucyHok 1.2 — Cxema 3amelleHUs ANs BTOPOW TpexdasHo cnuctemMbl
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B cxemax 3aMeleHns NpuHATbI cnegytolumne o603HaYeHUs:

*a\ N XM — WHAYKTUBHbIE CONPOTUB/IEHNA paccesaHUs asbl NepBoli 1 BTOPO TpexdasHbIX CUCTEM.

Xnl| = XN22 — conpoTUBNEHNS B3aUMOUHAYKLUW Mexay ha3aMu oAHON Tpexda3Holi cucTembl No NyTsIM paccesHUs
Bnasax 1 n1060BOI YacTu 06GMOTKM:

X0i2 S X021 — CONPOTUB/IEHUSA B3aUMONHAYKLUUN MeX Ay hazaMn pasnnyHbIX TpexgasHbiX CUCTEM MO MyTAM pacces-
HUs;

Xna— WHAYKTUBHOE CONPOTUBIIEHNE peakLMm AKOPSA WwecTugasHoi cucTemsbl;

— VHAYKTUBHOE CONPOTUBJ/IEHNE pacCesiHnsi 0GMOTKM BO36BYXAEHUS;
x0ltf — MHAYKTMBHOE CONPOTUB/IEHNE PACCESHUS NPOAOLHOTO AeMNEEPHOr0 KOHTYpa.
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MponomieHre Tabnmusi K1

w
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MpogovkeHve TabmupiK 1

FOCT P 52735—2007
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MpunoxeHwne Nl
(cnpaBoyHOE)

FOCT P 52735—2007

MapameTpbl BO3AYLWHbIX IMHWI 3nekTponepegayn 35— 500 kB

Tab6bnwunya N1

HomunHansHoe
ceyeHue
nposoga, my?2
70/11
95/16
120/19
150/24

185/29

240/32

300/39

300/66

330/48

Konunuectso
NnpoBOAOB B
ase

3

3

CO CTanealloMMHMEeBbIMUN NpoBogamMu

MoroHHoe
aKTVBHOE
conpoTvBe-
Hue. Cm/km

0.428
0.306
0,249
0.198
0.162
0.120
0.06
0.098
0.049
0.034

0.029

MoroHHoe MHAYKTUBHOE conpoTuBeHne. OM KM. BO3AYLLUHOW IMHUM HanpsixeHnem, «B

35

0,432
0.421
0.417

0.406

110

0.444

0.434

0.427

0.420

0.413

0.405

150

0.46

0.45

0.441

0.434

0.429

0.420

220

0.435

0.429

330

0.331

0.328

500

0.31

0.308

MpumeyaHune — CpegHereomeTpuyeckme paccTofaHnA mexay asamu npu HanpsxeHmnax 220. 330 1 500 kB

MPUHATBI PaBHLIMW COOTBETCTBEHHO 8.11 1 14 m.
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