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‘Hacroamuii crapgapr pacnpocTpaHsieTcsi Ha 3JEKTPOYCTAHOBKH
[IOCTOSHHOrO TOKA, B KOTOPHIX HCTOYHHKAMH HEePrHH NOCTOAHHOrO TOKA
(npeo6pasoBaTeNsiMH) ABAKIOTCA:

— CBHHIIOBD-KHCJIOTHBIE aKKYMYJISTOpHBIE 6aTapey;

—— MallMAbl NOCTOAHHOMO TOKA NapaliebHOro BO30YXKACHHS;

— rpexdasHble BEHTHJbHbBIE IOJYNPOBOAHHKOBBIE BHIIPAMHATENH,
BBINOJHEHHBIE IO CXEMe ABe o6paTHble 3Be3Hl C YPaBHHTEJbHBIM peak-
TOPOM;

— rtpex(dasHbie BEHTHJbHBIE [10JYNPOBOJHHKOBLIE BHINIPAMHTEJIH,
BBIIOJHEHHBIE 10 CHMMETPHYHOH MOCTOBOR CXeMe.

CrangapT He pacnpoCTpaHIeTcs Ha 3JeKTPOYCTAHOBKH NOCTOSTHHOIO
TOKa HanpsKeHnem Boimre 750 kB.

CradpapT He peraamMeHTHDYeT:

— METOAMKY pacyera TOKOB NMPH BHYTPEHHHX NOBPEXJIEHUAX B HC-
TOYUHHKAX 3HEPTHH MOCTOAHHOrO TOoKa (npeoGpasoBatensx) (npu 3a-
MBIKaHHH IIJIaCTHH B aKKYMYVJIATOpax, NPU 3aMBIKaHHM BHTKOB H CEK-
M 06MOTOK B MalIMHAX NOCTOSIHHOTO TOKA, NpH Npo6osix BeHTHJeH
B npeobpa3zoBaTensx);

— MeTOAMKY pacuera TOKoB K3, yuHTHIBaWILyI0 pa3BUTHe aBapHH
(K3 B ceTH NOCTOSHHOTO TOK2 H BHYTpEHHEe NOBPeXAEHHE);

— MeTOAHKY pacwera TokoB K3 mpH CIOXKHBIX BHAAX NMOBPEXKAECHHMN
B ceTH nocTosiHHoro Toka (K3 mno/ocHbIX IPOBOLOB — OTIKHMI NPOBO-
14 — 3aMblKaHHe IIPOBOJA HA 3eMJI0);

— MeToAHKy pacuera TokoB K3, yuHTHBAIOUIYI0 B3aHMHOe BJHSA-
HHe yepe3 oBLIYI BETBb TOKAa HCTOYHMKOB (mpeolGpasoBarejieil) Io-
CTOAHHOrO TOKA Pa3HbIX BH/IOB (THNOB);

U3pnanue oduunansHoe

©) HsnareanctBo cranaapros, 1992

Hacrosuuit cTAHAAPT HE MOMKET GHITH MOJHOCTBHIO HAH YaCTHYHO BOCHPOH3BENEH,
THPAKHPOBAH H pacopocTpaHen Ge3 paspemenns Ioccrannapra CCCP
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— METOJAHKY pacueTa TokoB K3, yUHTHBAIOIMYIO 3JEKTPOMEXaHH-
yecKHe MepexogHbe PeXHMBl 3JIEKTPHYECKHX MallHH;

— MeTOAHKY pacueTa TOKOB K3, yunThBawImyo paCHpeﬂeJIEHHOCTb
apaMeTpoB AJIMHHBIX JHHHH TOCTOSHHOrO TOKA;

. — MeTOAHKYy pacuyera TOKOB K3 B creuna/ibHBIX yCTaHOBKax (aB-
TOHOMHBIE€ CHCTE€MBI, YCTAHOBKH NOCTOSIHHOTO TOKa TOABHIKHOTO COCTa-
Ba);

— MeToaMKy pacueTa TokoB K3 B kamajiax MI Il-yctaHoBoK;

— MeTOAHKY pacueTa TOKOB K3 ¢ yueToM HeJIMHEHHOCTER 3JICKT-
PHUECKHX XapaKTePUCTHK MAalIHH TOCTOSHHOIO TOKa, Tomorpaﬂuqn—
BaIOUIHX ¥ CIJ1aXKHBAIOLIUX PEAKTOPOB.

Bce Tpé6oBaHus CTAHAAPTA SBJSIOTCH oGssaTeanblMH

1. OBIIHE NONOXKEHUSL

1.1. HcxoaHbie MOJOXKeHHS

1.1.1. Hacrosuii cTraiaapT yCTaHaBJIHBAET 06Luyxo MeTOJHKY pac-
yeta ToKoB K3 B 3/IeKTPOYCTaHOBKaX NOCTOSHHOIO TOKA B HavaJbHbIR
H IIPOH3BOJIbHBIA MOMEHTHl BPeMeHH, HeOOXOAHMBIX AJs BbiOOpa 3Jiek-
TPoOGOPYAOBaHUsl H NPOBEPKH ero mo yciaosusM K3, ana Bnibopa yc-
TABOK W OUEHKH AeHCTBUA 3alHHT -H aBTOMAaTHKH, JJsi pacyeTa 3a3eM-
JISIOUIUX YCTPOMUCTB.

1.1.2. Crangapr yCTaHaBJIMBAeT METOLHKY pPac4eTOB TOKOB IIpU 3a-
MBIKAHHH [IOJIIOCOB CETH IOCTOSTHHOTO TOKa, a TaKXe IIpH 3aMblKaHHH
noJoca Ha 3eMJI0 (KOpnyc) 3a3eMJIeHHOH ceTH.

1.1.3. Beauuunbl, nognexanine onpeiesesuIo, H AONyCTHMas MO-
IpEHIHOCThL pacueToB TOKOB K3 ompenensiiorcs: ykasagubiMy B 1. 1.1.1
easiMd. Jduast BpiGopa 3MeKTPOOGOPYAOBAHHS M 3aLIUT . AONYCKAlOTCsH
npubanxenusle MeTosl pacuera. OnpeeseHHIO IOJIEXKAT:

— 3HaueHue Toka K3 B mensx mocTogHHOTO TOKa B NPOH3BOJNBHBIA
MOMEHT BPEMEHH;

— MaKcHMaJbHOe (IHKOBOe) 3HaueHHe ToKa K3 B u_enﬂx IOCTOSTH~
HOTO TOKa; ‘

— ynapmam ToKk K3 B uenax NIepeMEHHOTr0 TOKAa BEHTH/BHBIX IPe0b~
pasoparejeft (npu Tpex- u JAByx}pasHux K3 B BeHTHABHBIX 0OMOTKAX
npeo6pasoBaTe/IbHEIX TPaHC(HOPMATOPOB);

— MaKCHMaJIbHOe 3HaueHHe YCTAHOBHBILErocs TOKa K3 B Lendax
NIOCTOSIHHOT'O TOKAa BEHTHJBHBEIX npeoGpasoBaTeiedi;

— MHHHMaJIbHOE 3HaueHHe yCTaHOBHBUIerocs Toka K3 B uensax mo-
CTOSHHOTO TOKA BEHTH/IbHHIX NpeoGpazoBarteaet,

1.2. HcxomHble paHHble

1.2.1. 1aa pacuera TokoB K3 B 3JI€KTPOyCTaHOBKAX MOCTOSHHOTC
TOKa HEOOXOAHMbl JOCTOBEpHbie JaHHLIE O NapaMeTpax HCHOJb3ye-
MOT0 3J€KTPOOOOPYIOBAHHA.

1.2.2. TlpuBeseHHBle HHXKe PAcYCTHHle METOJHKH yCTaHaBAHBAOT
CBfI3b NAPAMETPOB 3JEKTPOOOOPYAOBAHHSL C NapaMeTpaMH 3KBHBaleH~
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THBIX CX€M 3aMelleHHH, nosaonmomylo YY€CTb €ro OCHOBHbIE XapaK-
TEPHCTHKH.

1.3. Cxembl 3amemeﬂuﬂ -

1.3.1. SJIeKTpooéopynonaHHe YCTaHOBOK MNOCTOSHHOTO TOKa B CXe-
Max 3aMelleHus, COOTBETCTBYIOIIHX pPacueTHbIM CXE€MaM, cJIeAyer y4H-
THIBaTb 3JEMEHTAMH C COCDEAOTOYEHHBIMH NTap aMETP aMH. :

1.3.2. Bee 3/1eMeHThB! CXeMbl 3aMELLEHHS, KPOMEe 3J€MEHTa, 3aMela-
IOUIErO: JEKTPHUECKYIO AYTY, AONYCTHMO CYATaTh 06JafaiOlLHMU JH-
HellHBIMH Xap'aKTepHCTHKaMHM, T. €. HX CAMOHHAYKTHBHOCTS U B3aUMO-
WHAYKTHBHOCTb, KOS (QUIHEHT MarHuTHOrO paccesiHus, a TaKxKe 3JeK-
TPHYECKOE CONpPOTHBJEHHE NOCTOSHHOMY H NEPEeMEHHOMY TOKY HPHHH-
MaTb HEH3MEHHBIMH, He 3aBHCAIHMH OT 3HA4YeHHs TOKAa H Hanpsxe-
HHA. : '

1.4. I]apameTpu CXeM 3aMelleHUs

1.4.1. TlapaMeTpsl cxeM 3aMeLIEHHS MOTYT ObiTh BHIDaXeHH Kak B
MMEHOBAHHBIX, TAK H B OTHOCHTE/bHbIX €JHWHHLAX. Hpegnoqm'renbno-
HCTIOJb30BAHHE CHCTEMbI HMEHOBAHHBIX €IHHULL

1.4.2. [TapamMeTpel 3/IEMEHTOB.CXEMBl 3aMellleBHs cnenyeT OTHO-
CHTBb K CTYNEHH HaNpPsiXKeHHs CeTH MOCTOAHHOrO TOKA. o .

1.4.3. Ilpu pacuerax TokoB K3 B 3/1€KTPOyCTaHOBKaX, B KOTOPBIX
MCTOYHHKAMH 3HepTHd (npeobpasoBaTensiMi) -ABJAAIOTCSE Tpexdasuble
BEHTHJIbHbIE BBLINPSAMHTENH, COCTABJIEHHE CXeM 3aMelleHUs ‘Tpex¢as-
HBIX Lemel repeMeHHOro TOKa, a TaKkKe onpeje/eliie napaMeTpoB pas-
JHUYHBIX 3JIEMEHTOB M NPHBEIAEHHE HX K OAHOH CTYNeHU HanpsamKeHHs
cJeAyeT npoH3BOANTE B cootBeTcTBuM ¢ TOCT 27514. ,

IIpu ynpolueHHHX pacyeTax AONYCTHMO HCTOUHHKH 3HEPrHH (mpe-
o6pa3oBaTesni) B CXeMax 3aMelleHHs NPeACTABJATb 3KBHBaJIEHTHBIMH
napaMeTpaMHi, KOCBEHHO YYHTHIBAIOILHMH napaMeprl CXeMBI H pe-
XKHMa [IHTakolIe!l ceTH nepeMeHHOoro ToKa.

1.5. Hcnonb3osanue 9BM . -

1.5.1. 9BM pexOMeHAyeTcs HCIIOJNb30BATL NPH MaCCOBBIX pacye-
tax TokoB K3 /i oueHky aBapHHHBLIX PeXHMOB 060pyNOBaHUS 3JEKT-
POYCTAaHOBOK NOCTOSIHHOIO TOKA, a TakiKe NpPH Pacyerax .lepexoAHHX
PEXHMOB pery/JHpyeMblX BEHTHJBHBIX Npeobpa3oBaTeneil, B 4acTHOC-
TH, npeofpaszoparesnell sJeKTponepelad HAH BCTABOK HOCTOSIHHOrO TO-
Ka. : : ’ .

2. PACYET TOKOB K3 B 3JIEKTPOYCTAHOBKAX,
NMOJIVYAIOWHX MHTAHUE OT AKKYMYJISITOPHbIX BATAPEH

2.1. Mcxonubie AaHHBle NJsi PACYETa M MX yCJOBHBe 0603HAYEHHSA
2.1.1. TeomeTrpHueckHe mapaMeTphl MJIACTHH CBHHIOBOTG AKKyMY-

JaaTOpa:
- — BHICOTA 3JIEKTPOAHBIX IVIACTHH, M; ' I ‘
d — pJuHa 3JeKTPOAHBIX IJIaCTHH, M; o .

I — paccrosiHie MeXJy 3/JEeKTPOIHBIMH IIACTHHAMH, M. .
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2.1.2. Hucao 3neMenToB akKKyMyJIATOPHOI SaTapen:
N — YHCJO TIOCJACAOBATE/ILHO COeHHEHHBIX 3JE€MEHTOB;
m — YUCJO HapaJjeJbHO COEANHEHHbIX 3JIEMEHTOB.
2.1.3. Hauanbuwe mapamerphi:
Go — Ha4aJIbHAA OTHOCHTENbHAS [JIOTHOCTb 3JCKTPOSHKTA;
R3¢ — HavaJbHOE CONPOTHBAEHHE 3/1EKTPOJIHTA, OM; :

R¢ — nauanbHOE CONPOTHBJIEHHe TOJOKHTENbHON MAacTHHB, OM;
Rco — HauasbHOE CONPOTHBIICHHE cenaparopa, OM.
2.1.4. DaexTpoXUMHYECKHE KOHCTAHThHL

D — ko3¢ dunuenr auddysun nonos HSOT |, m%.c—1;
N — nonoxureibHas KOHCTAHTa, XapaKTePH3YIOLLas HHTCHCHB-
HOCTb SNEKTPOAHBIX Peaxituii, MoJb-a~1-M-A~;
¥> — YAeAbHAs 3JIEKTPOHPOBOAHOCTb 3JjeKrTponurta, Cm-M~1;
gu, € — NOJIOWKHUTEJIbHAN ¥ OTPHIATEAbHasl KOHCTAHTHI, Ompejense-
Mpe npu anpoxcumauuu ypasHenuit Hepuera, B/ (MonnX
Xa-1.
2.1.5. Pacuetusie 3sauenuss napamerpoe akkymyastopa CK-1 u
3HAYEHUS INEKTPOKHMHYECKMX KOHCTAHT CBHHUOBO-KHCJIOTHHIX aK-
KyMyJAATOPOB MPHBEACHH B NPHJAOKEHHH 1.

2.1.6. OnpeseanemMsie mapaMerpbl (NPOMEXKYTOUHBIE), HCIIOJb3Y-
eMmpie NPy pacueTax: :
B — xoucraHTa, XxapakrepHsyoulas yjJelJbHOe CONDPOTHBJICHHE
3AEKTPOAUTA NPH 3aJaHHOA KOHUEHTPAUMU M TeMnepary-
pe, Om/wm;
E, — o6paruman I[AC akkymyasropa, B;
Eqs — 3J1C noaspusauuu aKKyMyJasaTopa, B;
Ear — sayrpenssn I[C akkymyasaTopa, HaxoJflLerocst B PeXH-
M€ KPaTKOBPEMEHHOro pa3psina 60JbLIHM TOKOM, B;
rpaduyueckd onpeessioT Kak TOYKY MepeCeyeHHsl COpsM-
JAeHHOM BOAbLT-aMIEpPHOH XapaKTepHCTHKH C OCbI0 ODAHHAT,
R — BHyTpeHHee cONPOTHBJIEHHE aKKyMyasaTopa, OM.
2.1.7. [Tapamerpsi, xapakrepH3ylOLlHe CeTb NOCTOSHHOIO TOKaA:
Row — ‘aKTHBHOe conpoTHpjeHue BHeIWHel cetn (uenu K3), Om;
Row — aKTHBHOE CONpPOTHBJICHHE OLIHHOBKH, OM;
Rys — akTHBHOe cOnpoTHBJeHue KaGeael, Om;
Rup — aKTHBHOE CONPOTHBJEHHe NpoBojoB, OM;
R; « — axTHBHOE COMPOTHBJEHHE TOKOBBIX KaTylleK OTKJ/IOYAMIIHX
annapartos, Ow;

Ry . — conporuBieHne KOHTAKTHBIX coexuHeHHH, OM.

2.2. Cxema 3amemenusn

2.2.1. TIpu cocTasjienHn cXeMbl 3aMellleHus ajs pacueTa Toko K3
B 3JEKTPOyCTAaHOBKAX, MOJAYYAOLWINX IHTAHHE OT aKKyMYJIATOPHO# 6a-

Taped, NONYCTHMO He YYHTHIBATH WHIYKTHBHbiE CONPOTHBJICHHs 3Jie-
mentoB emeir (cM. uepr. 1).
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2.2.2. Tlpu pacuere TokoB K3 ciepyer yunrniBath, conpornBieHune
TIOCTOAHHOMY TOKY OLUMHOBKH, KabeJsied, NPOBONOB, TOKOBHIX KATyLIEK
OTKJIIOYAIOIMX annapaToB H NMepPexoXHOe CONPOTHBAEHHE KOHTAaKTHHX
COeHHEeHHH, 109TOMY BHelllHee conpoTHBJeHHe enu K3 (Raw) B oMax
B oflleM cJyuyae paBHO

RB[H=ROLU+RK6+RHP+RT l(+RK c- (l)

2.3. Pacuer Toka K3 c yuerom anektpuueckoii pyru B mecre K3

2.3.1. Tlpu onpeneneHHH MHHMMaJbHOTO 3HaueHHs Toka K3 neob-
XOMMO YUYHTBHIBATh BJMsHHE Ha TOK K3 'aKTHBHOrO CONPOTHBJICHHS
3JIeKTPHYECKOl AYrH, BO3HHKawIueld B Mecte K3. Iro snauenne peko-
MeHayeTcs onpeaeasaTh no hopmyJe

IK J1=K11KM7‘

rae K, — nonpaBoyHbii KO3(QdUILHEHT;
Ixw — TOK Meranauyeckoro K3.

Cxema 3aMelleHHS CETH, NHTAEMON -
OT aKKYMYJAATOPHOWU GaTapen

Etm Pom Row R Rup Rmu Ree 84Uy

Yepr. 1

3nauenus kospduunenta K; 1aa 3/eKTpoycTaHoBOK ¢ AKKYMYJd-
TOPHLIMH GarapesiMu SIBJAAIOTCA (QYHKLUHMEH pe3yabTHPYIOLIEro CONpO-
THBJeHHst Henn K3

R2R31+R51n

H HX CJI€yeT ONIpeNeNATh 10 KpUBoii 1 Ha uepT. 11,

2.3.2. Tlpn onpeje/ieHHH MHHHMAJbHOTO 3HAueHHs Toxa K3 pexo-
MEHAyeTCs YYHTHIBATh yBEJHYEHHEe AKTHBHOTO CONDOTHBJIEHHS KaGeas
K MOMEHTY oTkJioueHus K3 BcaeacTsue ero HarpeBanns Toxamm K3.
AxrHBHOE conpoTHBJIEHHE Kabeas (7, ) B oMax npn Harpese ero TOKOM

K3 paccunteBaior no ¢opmyae
- rg=Csr,,

rae Cs  — KOI(OHLMEHT, YIUTHBAIOMHA} yBeAHYEHHE aKTHBHOIO CO-
NPOTHBJIEHHS MEJHOTO WJIM 'alloMuHHeBOro KaGeas. Ipu
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npubAHMKEHHbIX pacueTax 3HadeHHe Kosdduusienta Co
AONyCKaeTcst NpuHUMaTh paBHbIM 1,5. Tlpu yTouHEHHBIX
pacuerax kosdduuneHt Cs chaexyer onpenenaTb B CO-
OTBETCTBHH C 4epT, 13—15 B 3aBHCHMOCTH OT CeYeHHS Ka-
, 6eJis1, TOKA U.POJOIXKHUTENbHOCTH K3;
T3 — 'AKTHBHOE CONPOTHBJICHHE MENHOTO MJH aJIOMHHHEBOrO
Kabenst npu temneparype @==420°C, Om.

2.3.3. Ilpu pacuere MakcHMAaJbHOTO 3HaueHMs Toka K3 naaenue
HanpsiKeHUs Ha 3JACKTPUYECKOH Jyre XONYCTHMO He YUHTHIBATH, KOrjaa
Tok K3 B ycraHoBke He mpeBbiiaer 25 KA, 'a TakXe B yCTaHOBKax C
GospiukMy TokaMa K3, ecsiu He NpHHATH MEPH], HCKJOUAKOILHE BKJIO-
YeHHEe HCTOYHHKA MHTAHHA KOMMYTALHOHHEIM aNlapaToM Ha npeaBapH-
TeJIbHO YCTAHOBJICHHY0 3AKODOTKY HJIM Ha LEMb, NMpeiBapHTeNbHO 3a-
KOPOYEHHYIO NyTE€M HENPaBHALHOTO BKJIOYEHHSI KOMMYTAUHOHHBIX all-

apaTos. ,

2:4. Pacuer rouos K3 B cetd, NHTaeMOil OT CBHHLOBO-KHCJOTHOTO
AKKyMYyJaTOpa

24.1. Pacuer toxka K3 B NDDOH3BOJNBLHBA MOMEHT
BpeMeHH - ‘

2.4.1.1. Tox K3 (rok paspsaga [p() B amnepax CBHHLOBO-KHCJIOTHO-
ro aKKyMyJifatopa ¢ fiAOCKONAPAJJIeAbHBIMH 3JEKTPOAHBIMH ILIACTH-
HAaMH Ha IIOCTOAAHHOE AKTHBHOE CONMPOTHBJIEHHE B NPOH3BOJIbHBIH MO-
MEHT BPeMeHHU CACAyeT onpenenartsh rno gopmye

— (D12 AL ¢

4F e
J _.¥ 0
[pt"*'“ 2(Ror+Rpu)+Bl/sinx, ' . (2)

rae ! — BpeMsa ¢ Hauasna paspsana, c;
Rero =R30+R0++Rco;
oo y N X
| Ror=Ryro/ ( 1+ m) , 1=0,002;

Eo =0,32+ 1;43qo;

B=(g,,—&.:)N/(hd);
2(RBT0‘|ZRBUJ)
Bl

:

Xx—KOPHH yPAaBHEHUA clgy— ‘X

Jasi. onpelesienust KOPHER ypaBHEHHs THI'A cig X=X NPHMEHSIOT
METOJH 4HCJAGHHOH HTepaLyyH. '

Ilpumeuaunue B kadecTse mpumepa Ha uepr. 16 npuBejieHa 3aBUCHMOCTE
paspsgHoro Toka axkymyastopa tHma CK-1 or aawrensHoct K3 mpu K3 Ha ero
34IKHMAX.

242 Pacuer Toka K3 B HauaAbHBI## MOMEHT Bpe-
MEeHH : Cene
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2. 421 Haqanhﬂuu Tok K3 - (TOK paspsfia) CBHHUOBO-KHC/JIOTHOTO
akkymyastopa (/po) B aMmepax cieayer onpeneasTb no gopmyJse

3 4E . )
]po 1 2(RBT }-Ram)—!:Bl/sm*xx (3)

ITpumevanne, B kauecTBe NpEMepa Ha 4epT. 17 NpHBefeHa SABHEHMOCTh
HanpsKEHHA Ha aaXXMMax 3apAXeHHOro akkyMyaaropa tuma CK-1 or cwam roxa
8 BavaJbHbifl MOMEHT K3

2.4.2.2. Tlpn ynpolleHHHX pacqerax HayaJbHbIi TOK pa3psia
CBHHUOBO-KHCJOTHOI'O AKKYMYJATOpPA NONYCTHMO onpenesTs no ¢op-
MyJe

_ E—Eqe
Ly ey vl )
H npuuuMath FEo.=2,05—2,15 B; Eno=0,10—0,15 B u Rs»=0,004—
0,007 Om.

2.5. Pacuer Toxop K3 B cerw, nuraemMoii 0T CBHHHOBO-KHCAOTHON
AKKYMyAsTOpHO# GaTapen

2.5.1, Pacuer Toxa K3 oT akkyMy/asATopHO# 6arapeH B IIPOH3BOJIL-
HHH MOMEHT BpPeMeHH CJeNyeT pacCUUTHIBATb MO dopmyane (2}, 3a-
MennB B Heft Eo wa Ej =nE, Rsrua R, =(n/m)Re:n Eus Wa
E. no =nEno.

2.5.2. Tox K3 ot akkymyasTopHO# 6aTapeH B HadaJbHbBIi MOMEHT
BpEMEHH CJELYeT PacCYHTHBATL N0 GopMmyne (3) ¢ yyeroM m. 2.5.1.

2.56.3. Ilpu ynpoiueHHBX pacyerax HauaabHBIH TOK K3 OT akkymy-
JATOPHOH GaTapeH CAeAyeT ONPENENATh N0 METOAHKE, H3JOXKEHHOA B
NpPUJIOKEHHH 5.

" 3, PACHET TOKOB K3 B PMIEKTPOYCTAHOBKAX,
NOJIYYAIOLIHX MHTAHHE OT MALIHUH MOCTOSIHHOTO TOKA

3.1. HcxopHble paHHble 1Js pacyeTa, HX yCAOBHble 0603HAUYEHHA H
Ha3ucHbie yCIOBHS

3.1.1. Ucxoaubie AaHHble HOMHHAALHOIO pex{mvia MallHHbL;

Puow — aKTHBHAsi MOUHOCTb (MOIIHOCTH Ha Bajly), KBT;

Uwow — Hanpsixenue sikops, B;

Iwow — TOK siKOD4, A;

Jtiom — TOK OGMOTKH BO3OyxaeHHS, A;

Nuow — YacTOTa BPalleHHs AKops, 00/MHH;

3.1.2. HauasipHBEle 3HAYEHUS TAPAaMETPOB peXUMA:

Ey — 30C mamuHe NpH X0JocToM xone, B;

Ito — TOK OGMOTKH BO3GYXKAEHHs [PHU XOJOCTOM XOAe, A;

no — yacroTa BpallleHHs AKopA B MoMeHT K3, 06/MHH.

3.1.3. JonoauuTe/IbHBIE MapaMeTPhl peKHMa:

A-S — nuneiinas Harpyska sKOpsl mpH HOMHHAJIbHOM DEXHME pa-

60TH MalIMHH, A/cMm;
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Awr; — aMnep-BHTKH NONEPEUHOH DeaKUHH AKOPS NPH HOMHHAJb-
HOM pexHMe paboTh MallHHbI;

Awy — awmmep-BHTKH NOC/€10BaTebHOM OGMOTKH NPH HOMHHAJb-
HOM peXHMe paboTH MalllHHBbI;

Awix — aMnep-BUTKH BO36YXIEHHS NPH XOJOCTOM XOJe MALIHHHL.

3.1.4. OnpenensieMbie -u Ipyrue napameTpel, HCHOAb3yeMHe IDH

pacuerax TokoB K3:

No — unCJI0 IPOBOXHHUKOB OGMOTKH SIKOPS;

Wp — YHCJ0 BHTKOB OOMOTKH BO3OYXKIEHHS;

Wn “— YHCJIO BHTKOB OCJAEA0BAaTeJbHON 0GMOTKH;

@ — YHCJO map napaJjJjieJbHbIX BeTBel SKOPHOH OOMOTKH;

Q; — YHCJAO napaJJejbHbIX BeTBell O6MOTKH BO3GyXAEHHS;

Qn — 4YHCJIO MapaJjuleJibHBIX BeTBEH I10CJAe0BaTe/bHOR OOMOTKH;
0 — K03 (pHUHEHT MArHUTHOIO pacCesHHA IJ14BHLIX NOJIOCOB;
p — HHCJIO Nap MOJIOCOB MAlliHHHI;

bx — KO03(Q(HUHEHT (WHPHHA) KOMMYTALHOKHOH 30HH;

er — peakruBHas JJIC KOPOTKO3aMKHYTOH CEKUHH OOMOTKH AKO-
pd, B; v

fx — YHCJIO NEePeKPHITHIX IETKOH KOJJIEKTOPHLIX MJACTHH;

AU, — mepexoisoe najeHHe HanpsiKEHHs LIETOYHOrO KOHTaKTa, B;
R. — axTHBHOe CONPOTHMBJIEHHE SKOPHOK 06MOTKH, OM;
Rw — axkTHBHOE CONpOTHBJIEHHE OOMOTKH 106aBOMHBIX MOJIOCOB M
KOMNeHCalHOHHOH o6MOTKH, OM;
Rn — axTHBHOE CONPOTUBJ/IEHHE TOC/JEAOBATEABHOH O6MOTKH, OM;
Ry, — nmepexoiHoe CONPOTHBJIEHHE LIETOYHOrO KOHTakTa, OMm;
Ray — cymmapHOe akTHBHOE CONPOTHBJIEHHE BCeX OGMOTOK AKOp-
Ho# uenu, OuM; .
Ray — cyMMapHOe aKTHBHOE CONDOTHBJIEHHE BCeX OGMOTOK SKOp-
HOH LeNH C Y4E€TOM IEPEXOJHOrO CONPOTHBJIEHHS ETOYHOrD
KoHTakTa, OM;
Rs — cymMmapHoe axkTHBHOe compoTuB/eHHe uend skops, Ow;
Rew — aKTHBHOE COMPOTHBJeHHe BHewHeH cemn (uemw K3), Owm,
KOTOpOE caelyeT onpeaesite mo 1. 2.2.2.
3.1.5. basucHsle ycaoBus A4Sl ONpeJe/eHHs] BEJAUUHH B CHCTEME OT-
HOCHTEAbHBIX €ZHHHIL ’
UG—UHom ]6_IH0M7 RG—UO/IG

3.2. Cxema 3amemeHus

3.2.1. TIpu cocraB/leHHH CXeMBl 3aMEIlEHHs1 CETH, NHTAEMOH OT Ma-
HIHHB MOCTOSIHHOTO TOKZ, CJedyeT YYHTHIBaTh HHAYKTHBHLIE COTPO-
THBJIEHHA OOMOTOK MAalUMHBI H aKTHBHBIE CONPOTHBJIEHHS 3JEMEHTOB
Hened MalldHE U BHEIIHe# CeTH.

Cxema 3aMmemieHus A7 pacyera TOKoB npH K3 nosiocos cetd mo-
CTOSIHHOTO TOKa IpHBeJeHa Ha 4epT. 2.

3.3. Pacuer TokoB K3 B ceTH, nuTaemMoil OT MALIHHB fIOCTOAHHOTC
TOKA
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3.3.1. Toxn K3 B uenu skops (ist) 1 B uenx o6MOTKH BO36YXKIEHHS
(i;) MalHHB NOCTOAHHOrO TOKa B NPOH3BOJIHHIE MOMEHT BpeMEHH

clelyeT ONpeaeaTh 1o q)opMyJI aMm:
—4, T,
A g=lgeo—igo €V "+(tdo—-¢d Je~ i - o (7)

p
bttt (i — i)™ (lfo—ira)e ™ 8)
rie igo —— yCTaHOBHBLUHICH ToK K3 B 1enu sikops;
lro — ycranoBusuiics Tok K3 B Uenu 00MOTKH BO36YHKACHHS;
g0 — nepexopubfi Tok K3 B Uenu sikopsi B HaYaJAbHHIA MOMEHT;
ijg — nepexoiHbifi TOK K3 B nenu o6MoTKu BO3GYXAEHHS B Ha-
4aJIbHLI MOMEHT;

T4 — nepexoaHasi NOCTOSIHHAS BPEMEHH LENH AKOPA, C;
Ty — mnepexopuasi NMOCTOSAHHAS BpeMeHH LENH OGMOTKH BO36yX-«
AeHHHA, C;

-t — Bpems or Hauaaa K3, c.

3JICKTPHHCCK&SI CX€Ma M CXEMa 3aMeleHHS CeTH,
NUTAEMOil 0T MALIMHBI OCTOAHHOTO TOKA

-2

Yepr. 2

llpumewvanune B oﬁmeM caydae MAIIMHBI IOCTOAHHOTO TOKA MMEOT ABe 00-
MOTKH BO36YyXaeHHA - (CaMOBOSGYRKACHHS H He3aBHCHMOro Bo36yxpenus). Ilpu mare-
MATHYeCKOM ONUCAHHHM NepexXOfHHIX NPOUECCOB 3TH OOMOTKM [ONYCTHMO 3aMEHATH
OJIHOM 3KBUBAJIEHTHO! 06MOTKON BO3OYXKACHAS. ‘

~ CocraBJsiOlie TOKOB SIKOPsi ¥ O6MOTKH Bo36yxaeHus npu K3 B
CeTH, THTAeMOil OT MallHHLI NMOCTOSHHOTO TOKA, NMOKa3aHBl Ha 4epT. 3.
332 Pacuer HauaJpHOrLO NEPEexXOJHOTro TOKa IHPH

K3 B unenu dxkops

2 3ax. 249
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3.3.2.1. Haya/bHOe nepexojHOe CONpPOTHBJEHHE ueny AKOps (RdO »
B OMax CJeLyeT ONpeAesTh no cbopmyne

o—1 5, ‘ '

R¢0:Rﬁ+ﬁ o Rﬁ) : (9)'

rjie B — xoadpdunkesT, yYHTHBAIOWHA PeaKIUHIO AKOPA NOpH 3aIra3jbl-
Bawilell KOMMYTAlHH, KOTOPHH AONYCTHMO ONpPEAeNATh MO0

dopMyJe . : - \

. ﬁ=(Aw,q+bKAS)/Aw,x; (10)

0 — KO03()(HUHEHT, YIHTHIBAIOIHHA MarHHTHOE paccesiHHe IJIaBHBHIX
TIOJIIOCOB, 3HAaYeHHe KOTOPOTO HaxORHTCS B, npeledax

L1b<o<1,18. \ : '
PacueTHbie COCTaBAAIOUIHE TOKOB AKOPH

¥ o6morky BosOykaenns npu K3
MAUIHHBL TOCTONHHOLO TOKA -

igt |

+lds:'

idmax : //’ &\
A- . \

’ ™ 7 T fmax T ’

g : o "

LT
F N4

-i! :

a0 Ty s

iz 7
o ko

o\ ~

oA

o

fra N

;fmax

(O i P B
‘ " 8[ +
'(/'f:a"'fo)v -+

Yepr. 3 .

CyMMapHOe aKTHBHOe CONPOTHBJAEHHe UenH sikopsi (Rs) B oMax’
C YUETOM 'AKTHBHOI'O CONPOTHBJEHHA BHeLIHEH ceTu Ro TOukH K3 cie-
JAyeT OnpejesATb, HCHOJNb3Ys BbIpameHHe

Rx=Ra1+(AUm+eRﬁk)/lﬂom"l’an ) (11)"
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nupHYeM CyMMapHOEe aKTHBHOE COMNpPOTHBJIEHHe OGMOTOK SIKODHOH LenH
MauminHe (Ra1) B oMax peKOMEHAyeTCsi NPHHHMAaTh PaBHHIM

Ray=1,24(R,4-Ryy+Ry). - (12)

3.3.2.2. HauanbHblit nepexoAHsifi Tok uenu sikopst (iy, ) B amme-
pax npu K3 B 3T0# Hienu cjaeayer onpeneaTs no popmyae

iy=eRyy» (13)

rae eo — HavaapHas DJIC, pasras I C xonocToro xofa MaulkgeH, B.
3.33. Pacuer yCTaHOBHBUIETOCS TOKa NP # K3 =
fienH SSKOopH
3.3.3.1. YcraHoBiuBuiniics TOK UenH sSKOPS. (idw) B aMHepax npu K3
B 3TOll Lenu M -He3aBHCHMOM BO30YyXJAEHHHW MAaUIHHBI CJIEJyeT Olpeje-
JgTh o QopMmyJe

- (14)

Tie éx — JJIC axops B ycranosuBuweMcs pexuMe K3, pasnas IIAC
XOJIOCTOTO XOX4 MallHHbI, B;
R4 — compoTHBJeHHe LeNH SKOPS B yCTaHOBHBLIEMCS peXHMe
K3, Om, xotopoe AOTYCTHMO ONpeeNsiTh KakK

R;=R+(B—VRs, =~ - (19)
TIe Y — KO3(QOHIHEHT KOMNaYHAHDOBaHHs MalUMHH, KOTOPHIH nJis
MAallHH IOCTOSHHOIQ TOKa HOPMAaJbHOTO HCNOJIHEHHS IIPH
yyeTe peakiiM KOMMYTAUHOHHBIX TOKOB MeHbllle § M onpe-

aensierca no (Qopmyne 3
y=Aw,/Awsy. . (16)
3.3.3.2. YcranoBupluuiics TOK uenyu SIkopa (iso) B aMIepax IpH
K3 B 370 UeNH H caMOBO30YXKAEHHH MALIHHH JONYCTHMO ONpPEAEHATH,

#MCcHoNb3ys NpHOIHKEHHOe COOTHOLIEHHE

idoo=Keo/(Ra2+an) e N (17)

rae K=0,05—0,15, npuueM CymMMapHOe aKTHBHOe CONPOTHBJIEHHe 06-
MOTOK SIKOPHOH LeNH M IMeTOK .(6€3 yueTa H3MEeHeHHs NajeHHs Hanps-
kenus noj werkamu npu K3) (Ra.2) B oMax ONpeAesoT No BHpa-
2KEeHHIO

R,,2=1,24<R,,+Rw+Rn)+k.,;. (18)

334.Pacuer MOCTOSSHHHX BPEMEHH

3.3.4.1. TlocTosiunyio BpeMeHu uenH sikops (T4) B CekyHAax mpH
HeyuyeTe B3aHMOHHAYKUIHH ¢ 06MOTKOH B0O36YXKIeHHS cnenyer onpe-
Jenars no ¢opmyae

Ty=T,=L,/R,, . (19)

2%
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rae Lz — cyMMapHas HHAYKTHBHOCTb OOMOTOK Henu sikops, I'H, Ko-

' TOpasi paBHa 7 ‘
La=La+Ln+Lw’ (20')
rie L, — WHAYKTHBHOCTH AKOPHOH 06MoOTKH, I'H;

L, — WHAYKTHBHOCTH NMOCJEA0BAaTENbHON 06MOTKH, ['H; )
Ly — HHAYKTHBHOCTL KOMIIEHCAUHOHHOH OGMOTKH H OOMOTKE

J06aBOUHBIX moJgiocoB, ['H.
3.3.4.2. TlocrosHByo BpeMeHu o6Morku BO36yxneHuss (7;) B ce-
KyH[aX NPH HeyyeTe B3aMMOHHAYKIHH C IKOPHOU H NOCJAEIOBATENbHOMR
06MOTKaMH CJIEYET ONpenensTs no gopmysne
Ty=LR,, , (2LY
rae L — HHOYKTHBHOCTbL OOMOTKH BO3GYyxaenus, ['H;
R; — akTHBHOe CONMpOTUB/EHHE OOMOTKH nos(’)ymeum OM KO-
TOpOE AONYCTHMO ONPELEJNATh KaK
3.3.4.3. Ilepexoxnnymo nocmmmym BpeMeHH OOMOTKH Bosﬁymuenm
( T,e ) B CEKYH[LaX CAEAYST ONpelensTs 1o Gopmyae :
- T,=T«R/R,). (23)

3.3.4.4. Tlepexoanylo noctTosHHylo BpeMenu Hemu sxeps (T ,) B
CeKyHZaX B NpeANoJIOXKeHHH, UTo 06MOTKa BO3OYXKIEHHS SABJSETCS
CBEPXIIPOBOASILEH, CIeLyeT ONPEAeNsaTs N0 GopMye

T, =T4(R4/Ry). - : (24)

3.3.4.5. Tlepexonnyw nocrosHHylo BpeMenn uenn skopa (T;) B
CEeKyHJaxX C y4eTOM aKTHBHOTO COMNPOTHBJIEHHS OOMQOTKH BO3GYXKAEHHS
clelyeT OmnpefeasiTh 10 dopMmyJe

’

T
T, =T, L

40 m (25

3.35. Pacuer HavYaiabHOro HEepPEXOJHOTO0 TOKa B

Henu o6MOTKH Bos6y>xnemm
3.3.5.1. Havaibublii nepexopHblii TOK B UeNH o6MOTKE BO36YyXIe:

HHSA (z fo ) B amnepax npu K3 Bo BHelIHeil ceTH cllelyeT onpeenaTb
no ¢dopmyJe .

iy =in(RaR)), (@6
rae R, =Ry(1—2T,y/T;). (27)

336. Pacuer yCcTaHOBHBIIErocs TOK'4a B wemnu oo
MOTKH BO3OyXIeHUSN
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. 3.3.6.1. Ecau MaulHHa TOCTOAHHOTO TOKa HMeeT He3aBHCHMOE BO3-
Gy»<jeHue, TO IPH KOPOTKOM 3aMBIKaHHH BO BHEHIHEN €eTH cJaenyer
NPHHUMATD feo=1Ifo; €CJAH XKe MaillHHa HMeeT caMoBO30yMReHHE, TO
ijoo GMU30K K HYJIIO. S S

3.37.OnpegenedHe MOMeHTa BpEeMeHH, KOrxa TO-
KH B LeNsix AKOpAs H MapaanedbHoi O6MOTKH BOS3-
6yKICHHA MAKCHMaAbHH, # TOKa B MecTe K3 ‘

3.3.7.1. Bpems oT MOMeHTa BO3HHKHOBeRHs K3 R0 MOMEHTa, KOrAa
TOK B lLieNH SIKOPSA OKa3bIBAETCS MaKCHMaJIbHbIM, (tmex) B cexyHAax
caelyeT ofpelensTh 10 BbP aXKeHHIo : - ’ :

’ T! ‘ . i‘ , s )
tmax=2,3Tdo ( T:: )lg 7 4 ) '. ‘ . (28)

‘ Iy —ldoo
rze i, =e,/R;. S C(29)

3.3.7.2. Tok MaIlHHB, 3aMBIKAIOIKACA Yepe3 BHEUIHIOID KOPOTKO-
3aMKHYTYIO CeTh (CM. CXeMy 3aMeilleHHs Ha 4epT. 2), caenyer onpeae-
JATh KaK , . . : '
byt =lge—igi. C ' {30)

B o6/iacTH MaKCHMAJbHHX TOKOB JONYCTHMO CUHTATD :

: .. (31)

bk max™=ld max-
3.38. YnpoweHHb e pacyeTs TokoB K3 _
3.3.8.1. Tlpu HEnoONHBIX HMCXOAHBIX HaHHBIX MaKCHMaJbHOE . 3Haue-
une Toka K3 (imax) B OTHOCHTENBHBIX €LHHHIAX RONYCTHMO ONPEAE -
JATb 110 OfHOM U3 QopMyJL: _ -
€

bmas= ReF(o—)/o 5 - 32)
: _ o 33)
b Kmax= AP, o0 3PadDa) -
‘ $Bm+ PHO: + +( ,UHOZM/ ’l~) +M .

rae AR; — noTepH aKTHBHOH MOLIHOCTH B lienk fKOpS MALIMHEL kBT;

Dy — nuaMerp sKOps, CM; ‘

M — K05QQHIMEHT, YYHTHIBAOMHAN BAUSHAE PeaKLHH AKOPS
¥ TIOTOKOB pacCEsHHA: JJi HEKOMIIEHCHDPOBAHHbIX MalIMH
npugumMaior M=0,05 u AJa KOMIEHCHPOBAHHBIX MalHH
M=0,025; ‘ E

ISSI:Ra(]HOM/UHoM); J ’ B
R5m=Ram(1HOM/UH0M)'

*

3.3.8.2. [Ipn OTCYTCTBHH NOJHOA HH(OPMALHK 06 HCXOAHBIX napa-
MeTpax, MaKCHMaJbHOe 3HaueHue ToKa K3 oT MauIMHE! -NOCTOAHHOTO
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TOKa MONKHO ouenmbl ucxona M3 ONBITHBIX JAHHBIX, IPHBEJEHHBIX B
TpHJIoXKeHHH 6. -
" 339 Vder 9nexTpuuecKon AyrH B MecTe K3

3.3.9.1. Tlpu ompeaeneHHH MHHHMANbHOrO 3HaueHus Toka K3 or
MaUIHHbLl MOCTOSIHHOTO TOKAa CJeayeT YYHTHBATh SJEKTPHUECKYIO AYTY.
Merganka yuera aHaJOrHYHA M3J0XKeHHO! B 1. 2.3.1.

3uauenssn xo3d¢utventa K 1Ad 3JMeKTPOYCTAaHOBOK ¢ MaLIHHAMH
moutHocTeio 1o 100—150 kBT ponycTHMo onpelensaTe no KpuBoit 2 .
Ha dept. 11, 2 ANA 3/IEKTPOYCTaHOBOK C reHepaTopaMu GoOJblIOH Mol-
HocTH (Tox K3 no 140 kA) — no KpuBbIM uepr. 12. -

3.3.9.2. Ilpu onpeneseHHH MHHHMAJbHOTO 3HaueHHs Toka K3 pe-
KOMEHAYETCA YYHTHIBATHL YBeJIHYEHHEe aKTHBHOIO COTPOTHBJIEHHS Ka-
Gedst BCJAGACTBHE erd ,H’dl‘peBa"TOKaMH K3. MeroaHKka yuyera aHaJIOrHY-
Ha u3noxkenuofi s n’ 2.3.2.-

- 34 Onpene.ﬂeuue napamerpoa CXeM 3aMelleHHsl MaliHH MOCTOSH-
HOFO TOKA - - ~« . -

HMuayktvBHocTH OOMOTOK MalIHHBI NOCTOSSHHOTO TOKa M aKTHBHOE
COMPOTHBJIEHHE OOMOTKH SIKOPS PEKOMEHIYeTcsi pacCYHUTLIBATH IO
dopmynam, npuBeeHHbLIM B NPHJIOKEHHH 7.

4. PACYET TOKOB K3 B 3JIEKTPOYCTAHOBKAX, NOJYYAIOLIUX

TUTAHHKE OT TPEX®A3HbIX BEHTHJIbHbIX MPEOBPA3OBATEJIER

4.1. Hcxopusie ganHbie AJA Pacuéra ¥ UX YCJIOBHble 0603HaueHHSA
4.1.1. Ucxoanste JAaHHble HOMHHA/IBHOTO PeXHMa BEHTH/IBLHOIO mpe-
o6pazeBatensn:
Uinon — BLINpAMAEHHOE HAanpsiKeHHe, B;
Tiwow — BHIIPAMJEHHBIE TOK, A;
Olnom — YTOJ BKJIOUEHHSt BEHTHJIEH, 3J1. Ipal.
4.1.2. Macnoprruie paHHble NOJYNPOBOAHHKOBBIX NPUOOPOB:
iya — YRapHbIi HEMOBTOPSAIOLINACA TOK npubopa, A;
fi?dt — maxkeumagabuo NOMYyCTHMOE 3HAaueHHe uHTerpata Jxoyas
B uurtepsaJje BpeMenu 10 Mc (3alluTHBIA noka3aTens), Ac;
R: — nuddepennnasnbHoe conpoTusienue npubopa, OM;
1N W M — 4UCcJa COQTBETCTBEHHO MOCJEeA0OBaTeJbHO H IApaJjesbHO
BKJIOYEHHBIX B FPYNIOBO# BEHTHJb NOJYIPOBOJAHHKOBHIX NPHGOPOB. -
4.1.3. Homynanabpble JaHHue npeoGpasoBaTedbHBX TpaHcpopMa-
TOPOB: '
Suom — MOAHAR MOIHOCTD, KB-A;
Usows .— nuHeliHOe HATpAKeHHE nepBuquﬁ (cereBoit) obmoTkH, B;
Uwouz — amueitnoe Hanpﬂmeune BTopmHou (BeHTHIbHOH) 0OMOT-
) kH, B:. .-
- APx — motepu Kopon\oro 3aMblKaHHA B TpaHcdopMaTope, KBT
Ui — HanpsiKeHHe KOPOTKOro 3aMbikanus, %.
4.14. Tlapamerpsi, peaxToposB:
Ly — WHAYKTUBHOCTH CTyIaXKHBAIOULIETO peakTopa, 'n; )
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- .Ra — aKTHBHOE CONPOTHBJ/IEHHE CIJ1aXKHBAIOMEro peax'ropa, Owm;.
Lyp — MHAYKTHBHOCTb YPaBHHTEJNbHOIO peakropa, I'H. o
4.1.5. Mcxoauble TaHHBE, XapaKTepH3yOliHe CeTh ne‘pemyéiinbi‘o
TOKa: T T
Fyx — YAeJbHOE AKTHBHOE - conpOTnBJerne“nhH}m ' "nep__eMehHoro
TOKa, OM/KM;
Xyn — YAeJbHOE HHAYKTHBHOE CONDOTHBIEHHE J]HHHPI nepemennoro
E Toka, OM/KM; :
I — pnuHa JUHUH, KM.

4.1.6. Vcxoxubie ILaHHbIe xapamepnsymmue cerh nocmﬂnaoro TO-
Ka: IR
rks — YJeJNbHOE aKTHBHOE conpoma.neﬂne nomocnux Kaéenen (BH-
BO/IHBbIX, THTAIOILET0, OTCACKIBAIOLLETO), Onm/M;

Iyc — YAJIbHOE aKTHBHOE COINPOTHBJCHHE HYPO’BOIEOB K‘OHT&KTHOH

CeTH Ha3eMHOro TpaHcnopTa, OM/KM; - - -

Ip ~— YyAe/lbHOE aKTHBHOE CONPOTHBJEHHE peJleOB p;ma napa.n-
JeJbHO cOeHHEeHHbIX nyTed, OM/KM;' . ;

fon — YACJbHHOE aKTHBHOE - CONPOTHBACHNHE JHHHH TIOCTOSMHEORO
TOKA B CHCTEME «N1POBOA—INPOBOA», OM/KM;: :...

rns — YAEJbHOE aKTHBHOE COMPOTHBJECHHE JMHMH ROCTOAHHOIO
. TOKa B CHCTEME «NIPOBOA—3eMJsd», OM/KM. .. .

4.1.7. OnpegensieMble napaMeTphl, xapaKTepnayloume Beumnbﬂbm
npeo6pasoBaTesb H NPHMBIKAIOUIYIO CETh IEPEMEHHOr0 ToKa:

R., X. — 3KBuUBaJeHTHEE AaKTHBHOE H HHnyKTnsuoe COI‘IpOTHBJIeHHH
CHCTEMBI [IepeMeHHOr0 ToKa, OM; -
" R:, X: — aKkTHBHOe H HHIYKTHBHOE conpomaneunﬁ npeoﬁpaaotza-

TeJIbHOTO TpaHcdopMarTopa, omeceﬂuue I, ONHOH BEHTHJb-
Ho#i o6MoTKe, OM;
RL, X; — aKTHBHOE H HHAYKTHBHOE conpomane}mx Jumym nepemeH-‘

HOoro toKa, OMm;

Ras — axkTHBHOE CONPOTHBJEHHE AHOMHBIX ﬂpononﬂuxoa OM

Rp — aKTHBHOE CONDOTHBJIEHHE BeHTHAA (¢ YUeTOM 71 HOCAE0-
BaTeJbHO H M NAapajleJbHO COEJHHEHHBIX. nolenpOBo,an-
KOBBIX IpH60poB), OM; O

4.1.8. Onpenensembie napamerpul, xapamep‘nayxomne CeTh NQCTO-
AHHOr'O TOKA:

Rus — 'aKTHBHOE CONPOTHBJICHHE BHBOAHBIX HOMOCHHIX Kaéenen,
Owm;

R, — aKTHBHOe CONpOTHBJIEHHe nuTalomero (+) Kaﬁem] Om;

R, — axTHBHOE CONPOTHRJIEHHE OTCACHIBAIONLLETO '(—) Kaﬁem{
Owm; ' ‘

R: — CONMpOTHBJIEHHe 3€MJH DPacTEKaHHIO NOCTOSHHOFO TOKa, OM

. Rsx — compotuBiieHle 3a3eMJSIOULETO «Kom'ypa (333&MJIPBT€JIH)

Ow;

R4 — aKTHBHOE CONPOTHBJIEHHE JUHHH nocronnﬂoro TOK, OM
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4.2.'Pacuer TOKOB NPH KOPOTKOM 3aMBIKAHHH NOJIOCOB BbINPSAMH-
TeALHOro npeobpasonaTen ‘

421 PacyeTHbe cXeMbB H CXeMbl 3aMeUIEHHS

4.2.1.1. Tlpu cocraB/ieHHH cXeMbl 3aMelleHHs (uepT. 4) mapamerphl
3/IEMEHTOB DaCYeTHOH CXeMbl CJe[yeT NPHBECTH K CTYNE€HH Hanpsike-
HHSI BTOPHYHOH (BEHTHJIBHOH) OGMOTKM IPeo6pa3oBaTebHOTO TpaHC-
(opmaropa B cucTeMe HMEHOBAHHBIX €IMHHI, PekomeHayeMue op-
MYVIBI ,z(érm pacyeTa napaMeTpoB CX€M 3aMelleHUs1 NPUBENEHBl B NIPHUAO-
*)enny 8.

Pacuernan auextpuveckas cxema (a) u cxema 3aMelleHHS
. {6) 3aeKTPOYCTAHOBKY C BHINPAMUTENLHBHIM AFPEFaTOM

LR

so T

UYepr. 4

4.2.1.2. CxeMbl 3aMelleHHst TpexdasHbIX BEHTHJbHHX NpPeoGPaszo-
BaTeJsiedl, BHUIOJHEHHBIX NO CXeMe [Be OGpPAaTHble 3B€3Abl C YPaBHH-
TeJIbHLIM PEAKTOPOM M 110 Tpexda3HOil MOCTOBOH cxeMe, NpUBEIEHH Ha
gepT. 5. .

4.2.1.3. Katoaubi#t peakrop ¢ napamerpamu Xq R, npu  ouesxe
ycaosuit K3 cienyer paccMaTpuBaTh KaK TOKOOTDAHHYMBAIOILHH, A
IIpH OLEeHKe YCJOBHHA HOPMAaJIbHOH paGOThl HArpy3kH Ha IOCTOSHHOM
TOKE -— KaK CIJaXKHBaIoUiuf. ‘

4.2.1.4. Pacuersr TokoB K3 B yCTaHOBKaX, BHIMOJHEHHBIX 110 CXEMe
nBeHainaTH)a3HOro npeoGpas3oBaHus, C/ENyeT BBHIIONHATH ¢ MpHMe-
HenueM IBM, ucnosmsys, HanpuMep, MaTpPUYHO-TONOJOTHYECKHEe Me-
TOABI pacueTa pa3BeTBJIEHHBIX [EMel.

422 . PacyéTHble yCAOBHSA
. 4.2.2.1. Toxn K3 215 BbIGOpa u NPOBEPKH arperaTHoro o6opynoBa-
Hus 110 ycmosuaM K3, a takxke 175 Bh6Opa 3allMTHBEIX YCTPOICTB cJe-
AYyeT PacCUMTHIBATb NPH HaHGOJEe TSHKENbIX YCAOBHAX:
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CxeMbl 3aMemenns npeoGpasonaTeneii
(npr ux paGore rpynnamu no 2—3 BEHTHISA)

R o
5 la
a — RBe OGpaTHhle 3Be3AK C YPaBHHUTENbHbLIN uean'ropom,
6 — Tpexda3nas MocroBas
Hepr. 5

— K3 nosocoB BHIOPAMHTENs He CONPOBOXKNAETCS AYTOBHIMH §B-
JEHUSIMH B MeCTe NOBpeXAeHHa (HCKIOYas SJIeKTpOYCTaHOBKPI ¢ TO-
kaMu K3 srimre 100 xA);

— MOMeHT BO3HHKHOBeHHs K3 cosmanaer c Momemom OTKPHITHSA
KakKoro-iu60 BeHTHJIS.

4.2.2.2. Pacyery nogJiexatr aMIVIHTyLa NEPHOJMUYECKOH COCTABJIANO-
niefi (a3sHOro TOKa BTOPHYHOH OGMOTKHM Npeo6pa3oBaTeNbHOrO TP'aHC-
¢dopMaTopa, MakcHMasbHOe 3HaueHHe Toka K3 B uenu nepeMeHHOro
TOKa H BeHTHJeH, yXapHBIi TOK, NPOTEKAOWMH B NOJYIPOBOJHEKOBOM
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npubope, MaKCUMaJbHOE U CPE/iHee 3HAYEHHS BbalﬂMJIeHHOI‘O TOKa B
MecTe NOBperKAeHHS.

Kpome Toro, npoBepsioT TeNJoBOe AEHCTBHE TOKa K3 Ha TOJy-
NMPOBORHUKOBHI MPUHOOP.

423. Pacuer tOoXK0B B cayuae K3 nonwocos HeyI-
paBIAeMOro- BHOPAMUTENbHOrO arperata npH OT-
cyrctBum (6e3 yuera) KaTOAHOro peakTtopa

4.2.3.1. Ilpu pacuere TOKOB B CJyYae, KOTLa HEyNpaBJ/sieMbli BHI-
OpSAMHUTEAL He HMeeT KaTOJHOrO DeakTopa, cjellyeT yUHTHBaTh, YTO
K3 nosmocos Takoro BuIpPAMUTENsl 3KBHBaJeHTHO TpexdasHomy K3
BTOPHUHBIX (BEHTH/bHBIX) OOMOTOK npeobpa3oBaTesabHOro TpaHcdop-
Maropa.

4.23.2. AMuadTyly nepHOAMYecKoi cocTaBaswoulei (asHOTO TOKA
BTOPHYHO! (BeHTHJ/bHOM) 0OMOTKH npeobpasoBaTenbHOro TpaHcdop-
Martopa (/) B ammepax caepyer onpefeasiTh MO BHIPAXKEHHIO

lo— V"';’EZ , - (34)
R34-X

rae £ — peiictaytowmee suauerne ¢pasHoit IJC TpexdasHoii chHCTEMH
nepemensoro Toxa, B;

Ry — cymMapuoe 'aKTHBHOE conpomaneune 3JeMeHTOB OJHON ¢a-
3nl nepemenHoro Toka, Ou;
Xy — cymmapHOe HHIYKTHBHOE conpomsnenne 3JIEMEHTOB OZHOH

$asu_nepemennoro Toka, OM.
Vkasaunsie apamMerpul CAefyeT ONpeiensTh no (GpopmyJam:

E:UnomleS ) ;
RZ =RC+RT+RA +RB;
Ry=R,/(n/m);
XE =Xc+xr-
4.2.3.3. Makcumansoe 3nauenue Toka K3 B Lemn nepeMeHHoro

ToKa u Bedrugeihr (Imar) B 'aMiepax caefyer ONpenesiTh MO COOTHO-
IIEHHIO

[maxz(,max”m)]mv (35)

rae Imax/le — ynapusit xospounuenr uenun K3, onpeaenseMHd 0o
KpuBoi | Ha uepT. 6, B 3aBHCHMOCTH OT OTHOILUEHHS

R/X x0pOoTKO3aMKHYTOH HENH.
4234 YjpapHeii TOK, NPOTEKAWIUUH B IOJYNPOBOJHHKOBOM IIpH-
6ope, (lyg) B amfiepax CJEAYeT ONpPEeNesTb C YYeTOM m mapajiienb-
HHIX BETBEU B LEITH M'PYNHOBOrO BEHTHJS, T. €.

byn=1 mayIm. , (36)
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4.2.3.5. TensoBoe aeficteue Toka K3 na NOJyNPOBOJHHKOBLI NPH-
6op caeayer npoBepaTh, HCIOJb3YS COOTHOLIEHHE " C -

1, ST .
Lotesm { idt, - (37

rae fx — HPOAONIKHTENbHOCTh KOPOTKOrO 3aMBIKaHHs, ¢; L
Isp — sdpdexTnBHOE 3wauenue ToKa, NPOTEKAIONIET0 Yyepes BeHTHJb

Bo BpeMss K3, xoTopoe nonycrimo  npuHHMaTh  paBHEIM
Iso=1Imax/V 2 npw te<20 mc w1 Lo=TI)2 npn t>20 Mc.

3aBHCHMOCTL OTHOWICHHS MAKCHMANLHON AMIIMTYAH
ToKa K3 x amnauryae nepHoauuecKoi cocTagasomet,
9T0ro TOKa 0T OTHomenHst R/X XopotKosamKmyToR

ueﬂ"‘
im \ Y
1,6 AN
P
\ - 1 : .
1,2 g ‘v\.,__ﬂ;‘__ e
0,8 P =%
) [ ——r ] D7 Fovesp?
0.4

L —
1

a 48,2 a4 a6 08 R/x

1 — HeynpaBisieMbilf BHIIPSMHTEND, 2 — YipaBasieMbifi BEI-
NPAMHTENDb C SJEKTPOHHOH 3alUUTON

Yepr. 6

4.2.3.6. MakcuMalbHOe 3HaueHue BBLIIPAMJIEHHOTO TOKA B MECTE
nospexaenns (lamexr) B aMnepax ciaeayer onpesessiTh 1o bopmynam:
TIpH BHIIOJIHEHHH npeobpasoBaTeniell o cxeMe Ape 06paTHEHE 3Be3-

Abl C YPABHHTENbHBIM PEAKTOPOM : e
‘ 1y mo=21 0.} e - (38)

TIpH BBINOJIHEHHH TipeoGpasoBaTeseli 1o TpexdasHoO# MOCTOBOIX
cxeMme Lo

]d max=']mkax- (39)
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Mpumeuanue Ilpu Hanuyuu B HENAX TPYNIOBHIX BEHTHJEH MOCTa aHOAHLIX
PEaKTOpPoB cJefyeT Hcnojik3o8aTh GHopMyay

Ia' max:2’611mv
rae 1,=V'2 El(Xs +X,,),

Xa p —— HHAYKTHBHOC COUPOTHBJEHHE AHOAHOro peaxkropa, Owm.

4.2.3.7. CpejiHee 3HAauecHHe BHIIPAMJIEHHOI'0 TOKAa B MeCTe [OBPEK-
JNeHus npu ycraHosusulemcs pexume K3 caenyer onpenensts no ¢op-
MyJiaM:

IpHU BHINOJHEHHH npeobpa3oBarteneil No cxeMe [Be o6paTHble 3BE3-
OBl C YPaBHHUTEJbHBIM DEAKTOPOM

14y =(6/m),; (40)

npH BbINoJMHEHUy npeobpasoBaTeneill no TpexdrasHofi MOCTOBOI cxe-
Mme

Lgy=@/m) . “41)

424 Pacuer Toxom B ciayuae K3 nosnwcos Heyn-
PaBAAEeMOro BMOPAMHTEASs HPH HaJH4YHUH (npu yue-
Te) KAaTOLHOILO peakTopa

4.2.4.1. Ecan HeynpasJsieMblii BLINPAMHTEIb HMEET KaTOJHBIE pe-
aKTop, TO NMPH pacyere TOKOB JAONYCTHMO CUHTATh, YTO BBHIIPAMJEHHBIH
TOK H/JI€AJIbHO CIVIAMKEeH.,

4.2.4.2. PacueTHplM pexuMOM B paccMaTpHBaeMOM ciaydae CJeay-
eT cuMTaTh ycTaHoBusliHica pexuM K3 (Tak Kak HaualbHble ToKH K3
CYLLECTBEHHO OrpaHiyeHbl KaTogHbM peaktopoM). Ilpu stom caexpyer
VUHTBIBATD, YTO B YCTAHOBHBLIeMcA pexuMe K3 noJocoB HeynpasJs-
€MOro BBIIPAMMTEJA C KATOAHEIM pEaKTOpPOM IPHBOAUT K Tpexdas-
HoMy K3 BropuuHbX (BeHTUJNBHLIX) OOMOTOK NpeoOpas’oBaTeNbLHOIO
TpaHcdopmaropa.

4.2.43. CpenHee 3HauyeHHe BBHIMIPSIMJIEHHOTO TOKa B MeCTe NOBpEXK-
IeHHs B ycranoBublieMmcsi pexxume K3 (lgy) B aMnepax cieayer om-
penessitb 10 (Gopmynam:

—0e3 yuyeTa 'AKTHUBHLIX CONPOTHBJIEHHH UENeld NOCTOAHHOLO TOKA
H BLIDOJHEHHH TipeobGpasoBarTesicii o cxeMe jABE OOpAaTHBIE 3BE3JABl C
VDABHHUTEJIBHBIM DPEAKTOPOM

I4y=21,; ‘ (42)
. — C Y4YeTOM AaKTHBHBIX CONPOTHBJIEHHH leneH IOCTOSIHHOTO TOKa
U TOH Ke cxeme BBLIIPDAMJCHUA
: 0LE :
Ty— = : (43)
V (3/8Ry +Ry5)2+(3/8X 5 )?

— fe3 yyeTa akTHUBHLIX CONPOTHBJEHHH LENeH MNOCTOSHHOTO TOKa H
BHINOJIHEHNHN TpeoGpazoBareiieit o TpexdasHOH MOCTOBO#l cxeMe

Idy==1m; (44)
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~— ¢ YUeTOM AKTHBHHIX CONPOTHUBJAEHHH nemefi MOCTOSIHHOIO TOKA H
TOH e cxeme BHIIPAMACHHS

2 ,02E : ' .
ay= V BRRy R+ (32X5 ) = (49)

rae Ryx — cymMMapHOE aKTHBHOE CONPOTHBJIEHHE KOPOTKO3aMKHY-
TbIX 'IJ.CHCI’I NOCTOAHHOI'O TOKA BBHINPAMHUTEJNBHOrO arpe-
rara, OM, koTopoe B 06LIEM cayyae paBHO

Rdz;"—“Rd'*"Roﬁx';{'RKG'{‘Rn K+RT K3 (46)

rae R; — CONPOTHBJIEHHE KaTOLHOIO PeaKkTopa, Owm;

Row — conporusieHde oumHHOBKH, OwM;

Rye — conpoTrHB/ieHHe BHIBOAHBIX ma6eJ1eﬁ, Owm;

R, x — mepexolHoe CONPOTHBJIEHHE KOHTAKTHHIX coemuHenuit, Omy

R x — conpomuBieHNe TOKOBHIX Katyuiek, OM.

425. Pacuer TokoB npu K3 noawcos ynpasuaseMo-:
TO BLHIPAMHUTEJS

4.25.1. Ecin  ynpaBisieMbli BHNPAMHTENb HE HMEET 3JeKTPOHHOM
3aINUTHl BeHTHJAEH (THPHCTOPOB) M OGHICTPOLEHCTBYIOIIEH CHCTEMBI pe-
TyJHPOBAHHA YIJIOB, TO pacyer TOKOB NpH K3 moJMIOCOB BHINPSAMHTESA
cJelyeT NIPOH3BOAHTD, KaK yKa3ano B mn. 4.2.3 u 4.2.4. Ilpu stom pac-
Yery NOANEXKAT aMIMINTYJa NePHOLMYECKOH cocTaBJgiollefi ToKa Ko-
POTKO3aMKHYTOH ILenH, MakcHMadbHOe 3HAaueHHe TOKA 3TOA uenu H
YAapHHIH TOK, MPOTEKAlOILUil B MOJYIPOBOAHHKOBOM npubope. Kpome
TOro, MPOBEPAIOT TelJAoBOe JeHCTBHE Ha MNOJYNIPOBOAHMKOBBIE NmpHOOP.

4.2.5.2, Ecai ynpaBiseMbli BHIIPSIMHTE]L HMEET 3JEeKTPOHHYIO 3a-
iIMTY BeHTHJe#l (THPHCTOPOB), TO CJEIyeT YYHTHIBaThb, YTO NPH BO3-
HuKHOBeHHH K3 mo/ilocOB BEIIPSAMHTE/S H yCIEWHOH paboTe 3J€KTPOH-
HOW 3alIUTH HMEIOT MECTO:

1) mpu BhINOAHEHUH-TpeobpasoBatenelt no Tpexdasnol MOCTOBO#H
cxeme (cM. uepT. 56) — oaHokpaTHoe AByxdaswoe K3 BeHTHIBHOU
06MOTKH 1peobpa3oBaTesbHOro Tpanchopmaropa;

2) npu BHIIOJMHEeHHH NpeobpasoBaresieil MO CxeMe JiBe oﬁpamme

3Be3/Ibl C YPABHHUTEJNBHBIM peakTopoM (cM. uepT. ba) — OXHOKpaTHoe
ojaHodpaszHoe K3 kaxnol BeHTHILHOH OOMOTKH 1npeo6pa3soBaTeqbHOrO -
TpaHchopMaTopa.

4.2.5.3. AMIJIATYly TIePHOJAHYECKOH COCTaBJIsIIONLell TOKa KOPOTKO+
3aMKHyTO} Lenu (o6MOTOK TpaHchOpMaropa, BeHTHJIEH M KaTOXHOro
peakropa (/) B aMnepax c/IefyeT ONPeAeATh MO BHIPAKEHUSIM: '
— NpH BHINOJHEHHH npeobpasoBaTesedl Mo cxeMe JABe 06paTHble

3BE€34bl C YPABHUTC/IbHEIM PEaKToOpoOM
7 - . VZE ) 47
" V(R}; +Rd2)2+(xz +(.0Ld)z . ( . )
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— TP BBIOJHEHHH NpeoGpasoBarteneil ma TpexgasHo# MOCTOBOMK
cxeme ' e ’

VIVIE -
Iy= , 48
" V(Ry TRz 2Ky +ela)? (48)

rjie o — YIJOBas 4acTota nepeMeHHOro Toka, 1/c.

42,54, MakcuMa/ibHOe 3HaueHHe TOKa KOPOTKO3aMKHYTOW Lenw
(06MOTOX TpaHChOpMaTtopa, BeHTHJIEH H KaToAHOro peaktopa) (Imax)
B aMmIepax cjaefyeT onpeneaaTtb no gopmyne (36), a Bxonsui B
Hee yaapHui koapduuuent uend K3 Jmer/Im — 1o Kpusoit 2 Ha uepT. 6,
B 3aBHCHMOCTH OT oTHOWeHHs R/X KOpOTKO3aMKHYTOH LeNH H yraa
BKJIIOYEHHA o BEHTHJIei npeo6pa3oBarens.

4255, YjpapHHA TOK, NPOTeKalUiHfi B NOJYIPOBOJHMKOBOM MNpH-
6ope, (iyx) B aMmepax cjaefyeT onpeieaTh C yI€TOM M mapajile/bHbiX
BeTBell B LENH IPYNNOBOrO BEHTHJSA, HCROMBL3Ys opmyay (36).

4.2.5.6. TennoBoe xefictBsie TOka K3 wa no/iyNnpOBOAHMKOBHIA NMpPH~
6op caeayeT NpoBepaTh, HCNIOAb3YA COOTHOINEHHE

b ’
(! VI | i, (49)

rae fx — NPOLOMKUTEIBHOCTb KOPOTKOro 3aMBIKaHMA, C, KOTopasi, B
' 3aBHCHMOCTH OT OTHolleHHs R/X KOpOTKO3aMKHYTOH UemH,
cocraBaser 12—15 mc. .
4.2.5.7. Ilpu yueTe BEPOATHOCTH OTKa3a HJM HEYCNeUIHOH paGoTh
SJEKTPOHHON 3alMTH BeHTHJeH (THPUCTOPOB) TOKM npu K3 mosiocos
BbflznpﬂMHTeJlﬁ CeAyeT pPacCuMTHBATh, KaK yKasaHo B nnm. 4.2.3 #
424. .
4.2.5.8. Ecau ynpasiseMbiit BHIPAMHTE]b HMEET OLICTPOAEHCTBYIO-
IIYI0 CHCTEMY PeryJupOBAHHS YIJIOB BKJIOYeHHs (6e3 GJOKHDOBKH HM-
NyJibGOB ympasJieHHs), TO TOk# K3 B NpPOH3BOJABLHEIA MOMEHT BpeMeHH
CcaeAyeT PacoUHTHIBATE METOLOM MAaTeMaRHYECKOTO MOAENHPOBAHNSA
_ mepexofHbIX IPOLECcCOB ¢ npuMeHenneM IDBM.
JlonyckaeTcs npuMeHeHHe OTPacAeBHX MPOrpaMM.
4.3. Pacuer TokoB npu K3 B KOHTAKTHO#H CETH NMOCTOSHHOTO TOKA
TATOBBIX NOACTAHLMMA : ‘
431.PacuerHas cxeMa M CXeMH 3aMEUIeHH A
4.3.1.1. TIpu pacyere TokoB K3 B KOHTaKTHOH CeTH IOCTOSHHOrO
TOKA TArOBHX MOACTAHUMA CJAEAYyeT HCIONb30BATH THIOBYIO CXeMy MOI-
KJIOUeHH KOHTAKTHON CeTH IOCTOSIHHOrO TOKa K TArosoi mpeobpaso-
BaTeJbHON NOJCTAaKUMH, KOTOpas npuBeleHa Ha uept, 7. CoOTBETCTBY-
jonmias 3Tofl pacueTHOH cxeMe cxeMa 3aMmellenus uneneii K3 npu mo-
BpeXIEHUsIX B KOHTAKTHOH ceTH TAroBoi (TpossteiGycHOH) MOACTaH-
UMH TpUBeAeHa Ha 4epT. 8, rie ykasanbl mend npu K3 noawocos B KOH-
-taktHo#i cetH (K3) n3aMHKaHHE NOJNOKHTENbHOrO IN0JI0CA Ha 3EMJIO
(K4).Cxema 3amelienus uenefi K3 npu noBpeXIeHHSX B KOHTaKTHOR
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CETH TATOBBIX (}K‘enesnoaopo;xnblx) NOACTaHUHA NpPH OLHOCTOPOHHEM
fIHTaHHH KOHTAKTHOH CeTH NpHBEJEHa Ha qepT 9a, a npu ABYCTOPOH~
sieM MUTAaHHH — Ha YepT. 96 :

~

AaeKTPHUECKAA CXEMA THROBON
TOACTAHUHK H KOHTAKTHOH CeTH

\ \asz
\aﬁz
MO
KﬂJ o -
P (X gk
— /5 ‘ri T__g:
Hepr. 7

Cxema 3amemeHns uend K3 nps noBpexaeHAAx
B KOHTAKTHO#H ceTH Tarosoit (TpoaneibycHoi)

noACTaAHUHH
- bl — b K3 - l K4
pd)( Ry [K Prrly . TAU;Z AU
Ego Fo Pee b I ?
-1 ,./‘73_" . ’ ‘_,/'73 Iy
p B N Y T
Ix

Yepr. 8
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Cxemul 3amewienns nenk K3 npH noBpexaeHun
B KOHTAKTHOM CeTH TArOBBIX ()xeneauonopoxmux)
noacTaHn i

Mre bn

@ — OAHOCTOPOHHEe NMHTEHHE KOHTAKTHOH cetH; 6 —
JBYCTODOHHEe NHTAHMEe KOHTAaKTHOR ceTH Ha ABYX-
TYTHOM Y1aCTKe C IOCTOM CeKIHOHHPOBIHHS

Yepr. 9

432.PacyeTHHe yCcJOBHS, AONYHEeHHS

4.3.2.1. PacyeTHHMH PeXHMaMu CJelyeT CUHTaTh YCTaHOBHBLIHECH
pexumu K3. Ilpu sTOoM pacuery noajexar MakcHMaJbHble H MHHH-
MaJIbHBIe SHAUEHHS YCTAHOBUBUIHXCS TOKOB K3 B 30He 06ciyKHBaHHS
TArOBOH MOACTAHIHH,

MakcuMaJbHble 3HaYeHHS TOKOB CJIEAyeT pacCuuThBaTh, npeHebpe-
rasi JyroBbIMH SIBJIEHHSIMH B MECTe NOBpEXJEeHHs H NPHHAMas MHHH~
MaJNbHYI0 yAaJeHHOCTb TOUKH K3 oT scTouHHKa 3Hepruu (mpeobpaso-
BaTesq) mnocrogHHoro Toka (mpu AUx=0, lx=0), a muuaMa/JbHbBIE
3HAYEHHSI TOKOB — C YYETOM RYTOBHIX SIBJEHHI H NPH MaKCHMaJbHOH
yaanensocts Touku K3 (mpu AU 540, lx=1Ixmax).
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4.3.2.2. Tlpu pacuere TokoB K3 B KOHTaKTHOH ceTH HOCTOSHHOrG
TOKa BEHTHJBbHBIA ppeobpa3oBaresb JONYCTHMO XapaKTepH30BATh
CpeJHMMH HHTETPANbHBIMH TapaMeTpaMH,

433. Pacyer tokoB npu K3 B KOHTAKTHOH CeTH
NOCTOSHHOIO TOKa TATOBOH MNOJACTAaHLHH TOpOJC
KOTro TpaHcOnopra

4.3.3.1. Ilpu orcyrcTBHH (Heyuere) KATOAHHIX PEAKTOPOB B BHIM-
pPAMHTENBHBIX arperaTtax TAropoi noiacraniuu Tok K3 (/x) B amme-
pax cjefyeTr onpejesnfsTb B COOTBETCTBHM CO CXeMOH 3aMellleHHs, NMPH-
BeneHHoH Ha uepT. 8, no dopmynam:

— NPH 3aMBIKaAHHH TIOJIOCHHIX NpoBoAoB (K3)

Edo""AU‘ .
he= Rax+Ru+Ro+2ry el ~ - (50)
— NpH 3aMBIKaRUM NOJIOKHTENBHOTO npono,na Ha 3emaio (K4)
EdO_AUII
h= Ray~+Ra+Rs u+Ra+rx i (51)

rie Eqo — DJC X0J0CTOro XOMa BHIIPAMHTENBHOH YCTaHOBKH, B;
AUy — najenue HanpsKeBHs Ha 9JeKTpHIecKol ayre, B;
lx — yaanensocts K3 (aaHHa NpOBOAOB), KM;
Rax — conporuBaenne K3 sunpsamutensnofi ycranosku, OM.
I C xon0cToro xoaa caeAyeT BHUHCAATD N0 GOpMyaaM:
. = INpH BHIIOJIHEHMH npeobGpasoBareneil mo TpexdasHOH MOCTOBOHA
CXEME
Egq0=2,34E;

~— IPpH BHINOJIHERHN npeo6Gpa3osarteneit no cxeMme aBe o6pamue
3B€3}lbl C YPaBHATEAbHHIM PEAKTOPOM

Eq=1,17E.

Conporusaenne K3 BrnpsMaTeapHon ycraﬂomm NOACTAHUMH (Rax)
B OMax CJIeAYeT Onpeaenaats no GpopMmyJse

RdK=Edu/(malda)’ (52)

_TIe Ma — YHCJO NapajjenbHo paGoTaloMHX BHIPAMHTENbHEX —ar-
PEraToB TSAFOBOH NOACTAHIHH;

Isa — Tok K3 Ha WHHAX BHIIPAMHTEJbHOH NMOACTAHIHH OT OAHOrO

arperara,

Ilpu srom caeayer npuauMmath Jga=IJ4y W ONpeneNisATH 3TOT TOK, B
3aBHCHMOCTH OT CX€MHI, IO KOTOPOil BHINOJHEHH npeobpasoBaTeld, no
tdopmyne (40) mau (41), a sxoaswui B 3TH GOopMyJH TOK Im -— nO
dopmyse (34), nmen B BHAY, YTO:

RZ =maRc+RT+RA +Rn;}

Xz =maXc+X1- (53)
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4.3.3.2. Ilpu wanuunu (yyeTe) KaTOAHBIX PEaKTOPOB B BBUIPAMH-
~ TEIBHBIX arperatax TAroBod noactanuud TokH K3 (/x) B ammepax
cjenyer OnpenessiTe o Gpopmysaam: - -
— MpH BHIIOJHEHHH npeobpasoBaTesedl no TpexdasHoét MOCTOBOH -
cxeMe '

2,026—AU, _
A _ V (3/2R; +Ry5 )3 +(3/2X5
. =— IpH BHIOJHEHHH npeoﬁpasoaareneﬁ* IO CXéMe jiBe OGpaTHbIE
3BE3/bl C YPaBHUTE/IBHBIM PEAKTOPOM
‘ \ _ 1,01E—AU, v
V (3/8Ry +R45)*+(3/8X )t '

 (54)

]K

(85)

tne Rz =R.+R,/m,;

Rdz=R;,/ma+Rn+Ro+2rK'cl.g — TIPH pACYeTe 3aMblKaHHS
o ’ i . TIOJIIOCHBIX TIPOBOJOB;
Raz=R;/m.+Ry+R, R, +redk  — npu pacuere sambikanus
: . L .-HOJOXKHTEJLHOrO NPoBOAA
. ..., .Ha 3eMJw;.
‘ s Xz =XC+XT/m,
4.3.3.3. Tlpu Henonnsix MCXOAHHX AaHHBX TOKH K3 B cetu mocro-
AHHOTO TOK2 TSAIOBOH NOACTAHIMH TOPOACKOro "TPAHCNOPTA AONYCTH-
MO DaCCUHTHBATh 6€3 AKTHBHHX COIFPOTHBIEHHH lenefdl TepeMeHHOro
TOKA H HCMOJIb30BaTh IPHOAHKEHHBE COOTHOMICHHS:
— ToK K3 Ha 1wHHax BRNpAMHTeNsHONR noacTanuuu (/4c) B amme-
pax S o . ’
1,17,
1= —Hou_ 56
d XctXrelma ( )
. : * * )
— Hanpsixede (3/1C) x0.10cTOro X012 BHNPSMHTEIBHOM NOACTAH-
and (Ugo) B BobTAX - . ‘ .

Usto=Us uonl L+ A(Xc+-X,)| 480, | (57)

rae A — KospduuHeHT, YUATHIBAIOUHA HAKJIOH BHEMIHEH XapaKTe-
PHCTHKH BEHTHJBHOro npeoGpasoBatenst (B cpegHem A=
=0,5); ’

AU; — nanenne Hanpsxewdss Ha BenTwasx, B (B cpemuem AU,=
=0,75 B Ha noaynpoBoAHHKOBEL PHGOp) ; ‘
— COMPOTHBJIEHHE KOPOTKOTO 3aMBIKAHHUS ~BLINPAMHUTEILHON
* noactanuuu (Rax) B omMak o ‘ - :

Ryem D0 (58)
ds
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— 10K K3 B KOHTaKTHOH C€TH NMOCTOSIHHOT'O TOKa TATOBOH noacmﬂ-
unn (Ix) B amnepax

1,05U 4o—AU ' S
] p— ’ . a0 P

K RdK+ER ) (59)

rie ¥R — cymMMapHOe aKTHBHOE CONPOTHBJEHHE KOPOTKO3aMKHYTOM
uen# nOoCTOgHHOro T0Ka, OM.

434. Pacyer TokoB npu K3 B KOHTAKTHOH ceTh
NOCTOAHHOIrO TOKa TAroBOH NOACTAaHUHH XKeJe3HOo-
AODOXKHOIO TPAaHCHOPTA

4.3.4.1. Tlpu opHOCTOpOHHEM NHTaHMM KOHTaKTHOH cetH Tok K3
B MecTe nospexiuenns (I/x) B ammepax CHIeNYeT OnpenenaTs (cM. uepT.
9a), ncnosb3ys GopMyJini: »

1) mpH OpPHEHTHPOBOYHBIX NAHHBIX O TATOBOH NOJACTaHLHH

I.— Ug(14-p/100)—Iur(p+Ry)—AU, (60}
* P+Ra+Ro+(ry c+rp)ly !
rae Uy — HanpsikeHHe X0J0CTOFO XOX4 NOACTAHIHH, B;

Iy — TOK Harpy3km NOACTAHUHH OT NMOE3J0B HA HENOBPEXJEHHBIX
CEKIUAX 30HH, A; ”
P — HOPMaTHBHH Kosqxqmmnem BO3MOKHOTO H3MEHEHHS Ha-
HPSIKEHHA HCTOUHHKA 3HEPIrHH, % ;
lx — paccTosiHMe OT NMOACTAHIMH 10 MecTa K3, kM;
0 — CONpPOTHBJIEHHe MOACTAHUHH {C YYETOM NHTAKIEH CHCTE-
MH [epEeMEeHHOro ToKa), Owm:

.U Uy 1 Suom T .
= Toon A(mo,na + =5 ) (61y
U0.~= U gnom . o (62),
Uy T MaSyom 1 ’
—a (s +—T°"—)

Sx — moumHocth TpexdasHoro K3 Ha wHHaX BHCUIEro Hanpske-
HHS TATrOBO# NoAcTaHIuy, KB.A;
2) Mpu OPHEHTHPOBOYHHX AaHHHIX O TATOBOM MOACTAaHLMK U ee Ha-

rpyske (nosaras Jur=mMalduon):
— Ugnon(14+p/100}—m R o juon—AU,
fi= p+Ra+R o+ (ry c+rP)lK : (63)

IIpumeuas H s

1. Tlpu onpenenenunn MakcuMmanabHoro Toka K3 ZonycTHMo He YYHTHBATL npen‘
BAPHTENbLHYIO Harpy3Ky HOACTAHOHH M MaficHHsA HaNPAXEHHs B Jyre H Ha Bemmmx,
a TaKkXe MPHHHMATH (rgc +7p) Ix =0.

2. Tlpu onpepgeneHuH MHHUMaJbHOTg TOKa K3 npenaapme.nbﬂo clefyer conm-
POTHBJIEHHs] TOKOBeAYIIHX YacTed NPHBECTH K HOPMHPOBAHHOfI NPEAE/abHO JOMYCTH-
MOfi TeMnepaType NPONCIXKHTENLHOTO PEXHMA,

Ilpu HeMONHHX HCXOAHHX AZHHHX JONYCTHMO TOK Harpys3ku (/u ) IPHHHMATH
PaBHLIM TOKY cpepHeroaoBoft HarpyskH (lcproa).

IIpn JocTaTouHO NOJHHX AAHHHX O TAFOBOH mMOACTaHuuH Tok K3 B Mecre
nospexaeHus (/x ) B aMmepax CJeRyeT OnpeAeNsTh:
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— I@pH BHMOJHEHHH mnpeoGpasoBaredell mo Tpexdasoil MOCTOBOI CXeMe
[o— 2,02E(14-p/100) —myR, 1 4 you—2AU p—AU _ (64)
V B2Ry +R45)*+(3/2X5 )? '
— NIPY BHINOJHEHHH NpeoGpaszoBaTenel Mo cxeme aBe oGpamble 3Be31Hl ¢ YpaBHH-
TE/NLHBIM PEaKTOPOM
I = 1,01E(1+4-p/100)—maRo ! grow—AU g — AU .
V/ (3/8R3; +R;5)*+(3/8X )2

rae Raz=R,Imy+Ry 4R+ (r¢ rp)ls
R.‘J "’Rc‘f_RT/ma’
XZ =XC+XT/m&;

’ E=_UHOM2/V3—-

4.3.4.2. Tlpu onpexenennu 1oka K3 B KOHTAaKTHOH CeTH ¢ JBYXCTO-
POHHHM THUTaHUEM HeoOXOJHUMO MPUMEHSTb CXeMy 3aMelleHHs, NOKa-
3aHHy1o Ha uepT. 96. Ha sToit cxeMe nmpHHATHI cne,nyxomue o6o3Haye-
HHA:
A, B — Tarosble NpeoGpa3opaTeabHbIE NOACTAHIHHY;
C — IoCT CeKLUOHNPOBAHHUS,;
Up,q, Upsp — pacueTHbIe HANpPSKEHHs TATOBHIX npeo6pasosaTeJ1belx
noacranuuit A u B, B;
ls, Ie — uporskennocts cexinit AC u CB, xum;
I — paccrosinue Mexay noacranuusamu A u B, ku;
Ix — paccrosinue or Touky K3 no noxcranunu 4, xum.
PacueTnoe wanpsizeHne TsroBoil n1peo6pa3oBaTeNbHOR TIOACTAHUHH
{Up) B BosIbTax A0NYCTHMO ONpeeasTh o popMye

Up=(1-4p/100)U gyon—AU,,, - (66)

(65)

»

A aKTUBHBIE CONPOTHBJICHHUS CXEeMbl 3aMEUIEHHS B OMaX — 0o (GopMy-
Jam:
Ray=Rua+rxala;
Rpi=Rup1+rxails ;
Rpy=Rupy+ricals 3
RKA———RnAz -{—rK c2l|<;
Ry c=ry colla —);
Roa=rpltRoa+0a4;
Rpp=ry({—Ik)-+Ros+ps5 ,

rae Rga, Rupi, Rusg, Rupa— comporupienus nuTaomux xabene,
OTXOASIHIUX OT noxcrtanuuit A u B
K KOHTakTHOl certu | u 2-ro myteit, Om;
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Roa, Rop — cONpOTHBJIEHHST OTCACBHIBAIOILHX HPOBOJOB COOTBETCT-
BeHHO noiacranuyii A u B, OuM;
04, OB — CONPOTHBJIEHHsS NpeobpasoBaresibHbIX YCTPOHCTB COOT-
BeTCTBeHHo nojcTaHuui A n B, Ou;
Frcl, Txc2 — YAEJNbHBE CONPOTHBJIEHHS NPOBOJOB KOHTAKTHBIX ce-
tefi 1 1 2-ro myre#t, OM/KM;
rp — YAEJbHOE CONPOTHBJEHHE DeabCOBbIX nyTed, OM/KM.
Yro6bl mosyuHTh MCKOMOe 3HaueHHe Toka B MecTe K3, caeayer
fIpeABAapUTE/]bHO CXeMy 3aMmellieHns (uepr. 96) NPHBECTH K INpOCTEH-
41eMy BHAY, HCIOJb3ysl OGBIYHBIE CMOCOOH NPeo6pa3oBaHHs CXEM.
4.4, Pacuer TokoB npu K3 B JHHHAX NOCTOAHHOrO TOKAa BBICOKOTO
HANPSKEHHUA
44.1. PacyeTHas cXeMa H CXeéMa 3aMelleHHUH
4.4.1.1. Tlpu pacuere TokoB K3 B JIHHUK NOCTOAHHOTO TOKA CHCTEMBI
i OJHOMOCTOBOH 3JjlekTponepepadeli nocrosiHuoro toka (3IIIIT) cae-
JYET HMCIO/b30BATh PACUETHYIO CXEMY H CXeMy 3aMelleHHs, NpUBEJeH-
Hble Ha yepT. 10. ,

Aaexrpuueckan cxema (a) M cxema 3ameinenus (6) cucTemsl, coaepKameit
OIHOLENHYI) OXHOMOCTOBYIO 3JIEKTPONEPEAdY MOCTOAHHOrO TOKA

’]_ .
@81 Usy x; Er>

p it

4,412 TlapaMeTpbl CX€Mbl 3aMEIUIEHHS M [apaMeTPBl PEKHMOB
cucrembl ¢ opHoMocrosoit [IIIT crnenyer onpenenaTs ¢ yueroM YHCIA
MOCTOB, BXOJAILIHX B COCTAB peajibHhIX KacKaJHO-MOCTOBHIX mpeofpa-
3oBaresicll. Bce mapaMerpnl ciaeAyeT OnpelesTb B CHCTEMe HMEHO-
BaHHBIX €JHHHI X IPUBOAHTH K CTYIIE€HH HanpsAXKEeHUsT BTOPUUHBIX (BeH-
THABHBIX) OGMOTOK IpeoOpasoBaTeNbHHX TpaHchopmatopos. Ilpn
5TOM HeOGXOAHMO YYHTHIBATh KO3()(HUIHEHTH TpamchopMaluy mpeoG-
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pasoBaTe/ibHbLIX TpaHCGOPMAaTopoB, 00ecHeyHBaIOIEHX ROMHHAABHBIR
pexuM npeobpa3oBaHus.

4.4.1.3. Ing guHHA NOCTOSHHOTO TOKa ¢ KOHLEBHMH pEaKTOpaMu
cleayeT NMpUMeHATh T-o6pasHylo cxeMy 3aMelleHHs ¢ U3MEHSAIOWHAMH-
csl FapaMeTpaMH Jyuel, B 3aBUCHMOCTH OT MecTa H Buaa K3.

Gopmyasl Ans pacyera napaMeTpPOB CXeM 3aMellleHHst CHCTeMH C
sJeKTponepesayell MOCTORHHOrO TOKa NMpUBeJeHbl B NPHJIOXKEHHH 9.

442 OcHOoBHBEe [JONylleHHs, NpHUHHMaeMbe HODH
pacueTax NepPexXOAHHX PeXHUMOB H TOKoB K3~

4.4.2.1. Ilpn pacuerax nepexoJHBIX peXXUMOB H TOKOB K3 B JHHHAX
MOCTOSAHHOTO TOKA BHICOKOTO HANPAKEHHS NONYCKAeTCs:

— He YYHUTHIBATb BBLICILIHE FAPMOHMKHE TOKOB M HANPSXKEHHR B NensAx
NEePEMEHHOTO ¥ TOCTOSAHHOTO TOKOB, a (bmmpbl BHICIIHX TapMOHHK
HPHHHMaTh HILAJbHbBIMH; :

— He YYHThiBaTb KOMMYTaIOHHOE B3aHMOBJMSHHE MOCTOB Kac-
K4ZHOMOCTOBOro IpeofpasoBaTesis, T. €. CYHTATh, YTQ KaXAWH MOCT
Kackaja paéoTaeT HeaaBHCHMd B lectHda3HOM peXHMe npeobpaso-
BaHHS; i

— He YMHTHIBATb JHCKPETHOCTb YNDABJEHHSA BEeHTHJIEH, T. e. NpH-
HAMAaTb, YTO YTJIbl BKJIOUEHHSA BeH’PPIJIePI B HEPEXOAHOM pexXHMe H3Me~
HSIIOTCS HENMPEPEIBHO.

443. Pacuer 10k0B K3 B JHHAH TMOCTOSHHOrO TO-
Ka IPH HENMOJHBX HCXOAHHX JAHHHX

4.4.3.1. Tox B JUHHH NOCTOAHHOTO TOKAa B PeXHMe paboThl npeob-
pasomartens «2—3» B KOHLIe Na -TO €PHOJAA NOBTOPSAEMOCTH (B MOMEHT
©=ne 60°) caenyer onpenenats no Gopmyae

. _VEE V& E Xz +Xgz "o |
fne= "%~ cosa— X5 cosa—I, Xy T Xy , (67)

rie £ — gefictByonlee 3Hauenue dasnoit DC TpexdasHoil cHCTEMBE
nepeMeHHoOro Toxa, B; .

X» — cymMapHoe COMpOTHBAEHHe LEenel MepeMeHHOro ToKa (Ha
oxHy ¢asy), Om; ,
X4s — cyMMapHoe CONpOTHBJEHHE uene#l IIOCTOSHHOrO TOKa A0

TOYKH 3aMBbIKaHHA, OM
Q. —— YTroJ BKJIYEHUA BeHT‘I/IJIeH 3J1. rpaj;
I, — HayasbHOE 3HAYEHHE TOKA B JIMHHH HOCTOﬂHHOFO TOKa, A,

ITpumeuvanue, Popmyna (67) cmpaBeaiuBa npu pPeaNbHBHIX 3HAUEHHURX Ha-
pameTpoB ¥ Bpemenu K3, pasHom 0,06—0,10 ¢, win ng =i18—30

4.4.3.2. IlpenenbHoe 3HaueHHe TOKA B aMIepax, Npd KOTOPOM CO-
XpaHseTcd pexum «2—3», ompeaesior no gopMmye ‘

Inpeg 2—3= 1;( [cosa—cos(a+60)]. (68)

IMpumeuanne Popmyna (68) cnpasennusa, eciu ing <inpeg 9—3
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444, Pacuer nepexoigHoro npouecca npu K3 B
JHHHH NOCTOAHHOTrO TOKa ¢ noMouibio 3BM

4.4.4.1. Tlpu pacuere nepexoanoro npouecca npu K3 B auHHsiX no-
CTOSTHHOTO TOKa ¢ HenmosbaoBaHueM 9BM pekoMeHayercs MCHONL30OBATH
MaTeMaTHUYECKYI0 MOAe/b, COAEPXKAIYI0 cHCcTeMBl AH(depeHLnaNbHbIX

YpaBHeHUH 3THX JHHHA ¥ MHTErpaJbHBLIX YpaBHEHHH MOCTOBBIX NpeoG-
pasoBareneil.

4.44.2. Cucrema 11H¢)q)epeuunanbublx ypaBHeHHH JHHHH TOCTOSH-

HOTO TOKa [NOJXKHa OBITh COCTABJEHA ¢ yYeTOM IIapaMeTPOB KOHUEBHIX
peaktopoB. [l MocToBbX HpeobpasoBaTedeil caeAyeT HCNOJIb3OBATh
¥iX HHTErpajbHbie XapaKTePHCTHKH - (MHTerpaJbHble ypaBHeHMR), Jo-
TyCKalolllie yyer peryJIupoBaHHA YrJIOB BKJIOYEHHS BeHTHsieH. B cuc-
TeMe ypaBHeHHH TpexdasHBH MOCTOBO# npeo6pa3oBaTens clAelyeT yud-
THBATb KaK yNpaBJ/seMbll HCTOYHHK TpexdasHoro Toka nepBofi rap-
MOHHKH, Y KOTOpOTO aMHJHTYAbl TOKOB B OCHOBHOM H3MEHSIOTCH B CO-
OTBETCTBHH C 3aKOHOM H3MEHCHHS BLIIPAMJEHHOTO TOKa, a ¢aswl
3THX TOKOB — B COOTBETCTBHH C 3aKOHOM  DeryJHpOBAaHHS  YIJOB
BKJIOUEHHS BeHTHJeH. /s CHCTeM M JIMHMH NEepeMeHHOro TOKa He-
OO0XOAHMO COCTaBHTb YPaBHEHHA COCTOSIHHA JJif NEPHORHYECKHX COC-
TaBJIAIOLIHX TOKOB H HANPAKEHHH OCHOBHON 4aCTOTHL.
T 4.4.43. Tlepexoannii pexxum Ha SBM ponyckaercs pacCcUHTHBATH
METOLOM aHaJUTHYECKOTO MPOTHO3HPOBaKuA peXHMa npeobpaseBaHHs
Ha TeKyWHA MOMEHT BPEMEHH, KOTODHI YTOUHSIOT [IPH OYEpPeiHOM
CMeEIeHHy Uiara YUCJIEHHOro nmerpnpoaamm CHCTeMBl JH(p{epeHIH-
AJNbHBIX ypaBHEHHT.

445 YpaBHeHHUS a.nexrponepe)laqu NOCTOSHHOTO
TOKa '

4.45.1, JuddepenunaabHele ypaBHEeHHS JHHHH TOCTOSIHHOrO TOKA
caexyer sanuceiBath B GopMe Komw. B coorBeTcTBHH ¢ NMpHHATOR cXe-
Moﬁ 3aMelleHHss OHH HMEIOT BHA:

dl yoldt==(Uygs—~Uye—Ryslan)| Lass
_dlduldtz(udc“Udn“Rdaldu)/Ldzv ‘ (69)
dUdC./dt=(IdB_IdH_Udc/R)/C’
rae las v lan — cpelHHe 3HAUEHHSA BHIPSMJIEHHOTO H HHBEPTHPYEMOrO
TOKOB, KA;
Uas 1 Usy — cpepHHe 3HAaueHHs BBHINIPSIMJEHHOTO M HHBEpPTHpYye-
MOro HanpsiKeHuil, KB; ,
Use — cpennee 3HaueHHe BHINPAMJEHHOIO HalPSXKEHHs B
mecte K3, kB; ] o
{ — Tekyillee BpeMs, ¢; :
.Ldl H Rasi — COOTBETCTBEHHO HHAYKTHBHOCTb, ['H, H akKTHBHOe CO-
npotuBjaeHne, OM, lleM NOCTOSIHHOTO TOKa  BHINpS-
MHTeJIS;
Lo m Rgz — COOTBETCTBEHHO HMHAYKTHBHOCTb, I'H, W aKTHBHOe CO-
nporusiaenue, OM, nenx NOCTOSHHOrO TOKA HHBEPTOPA;
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R, C — coOTBETCTBEHHO aKTHBHOe conporupjenye, OM, H eM-
KocTh, ©, YYHTHIBAIOIIMIO AKTHBHYI0 H EMKOCTHYIO
IIPOBOAMMOCTb JHHHH NOCTOAHHOTO TOKA.
4.4.5.2, [dna onpepeneHHs HalpAMXKEHUH BLINPAMHTENA H HHBEPTO-
pa (Us) B KHIOBONBTAX CJAEAYyeT HCNOJb30BaTh UHTErpajibHOE ypaB-
HeHHe MOCTOBOro npeodpasoparens

— X
Us=(x1) (LT Ucosm— 2 T 1)V, (70)
rae +1 — aas BoINpAMHTENS; '
—1 — nJs uHBEpTOpA;

N — umcno noc/iiegoBaTelbHO COEAMHEHHBIX MOCTOB B KacCKal-
HO-MOCTOBOM nIpeobpasoBaTese;

Us — neitctyionee 3uauenne (asHOrO HaNpSXKEHHs Ha ILIH-
Hax TNlepeMEHHOro TOKa TNpeoBpa3oBaTeNbHOR MOACTAH-
uud  (BHIOPAMHTENS HIAX uHBepTopa), NpHBEJEHHOE K
CTYNEHH HanpiXeHHs BTOPHYHON OGMOTKH npeobpasoBa-
TeJIbHOTO TpaHchopmarTopa, KB;

O, — YroJl BKJ/IOUYEHHS BEHTHJEH npe06pa308';nena (BHIIPA~
MHUTeNs UM UHBepTOpa), 3J1. rpal.;

Xy — comnpoTHBJIEHHE KOMMYTalldy BeHTHJe# mnpeofpasoBarte-
Js (BHnpsMuTeJs WM uHBEepTOpa) Ha aBe dasn, OM,
(Xy =2X.).

Mpumeuanus:
1. YpaBuenne (70) cnpaBeAJMBO npU pe:MHMe FOPEHHS ero BeHTHJeil rpynnamm
no 2—3 BEHTHIA H NIPH yrjax KOMMYTauHH vy, ne npesmwatoutix 60 sa. rpaz.
2. pu pacyete NpefluEcTBYIOILEro (HOMHHAIBLHOTO) pexuma paboTH HHBEDPTOD&
CJEAYET HCNONL30OBATH YpaABHEHHE OrDAHHYUTEbHOM XapaKTepHCTHKH
Uy (.&_ V6 Uycosb— = = 1,,,.) N, (71)

rae 8 — yros noracaHus BeHTHJel HHBEPTOpa, 3/, rpak., HOPMHDOBAHHOe SHaYeHHe
KoToporo cocrabaser 15 ag. rpap,
4.4.5.3. Yraul BKJAWOUEHUs1 BeHTHJell (o) B 3J€KTPHHUECKHX Ipajycax
. cAiefyeT ONpelelsiTh C YYeTOM PpEery/JHpPOBAaHHS BEHTHJEH Mo yp'aBHe-
HHUSM, 3alHCaHHLIM B NpHpaLIEHHAX, COOTBETCTBYIOUIHX ILAry YHCJEH-
HOr0 HHTErpHpoBaHHs. B obiliem ciayyae OHH HMEIOT BUI:

=0,y-+Kpz Aot —exp(—At/T)), (72
Ao=ZK T1(1 —exp(—AtT,))+ZKaa1(1 —exp(—At/Tar)),
rae At — mar yHc/eHHOro HHTErpHpOBaHHS, C;
oo -—— HayaJbHOe 3HAUEHHe yIVla BKJIOUEHHS, 3J. rpan.;
Ao, — mpupalienue yrira BKAIOYEHHS Ha lIare YHUCJIEHHOro HH-
TerpupoBaHus, o6ycJ/oBJeHHOe AeACTBHEM pErynasaropa,
3J1. Tpan.;

I1, ATl — cuMBOJB MapaMeTpa H OTKJOHEHHS IapaMerpa, 1o Ko-
TOPHIM OCYILECTBJISAIOT PEryJiHpOBaHHe;
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Kao, Ki Kan — K03 QHIHEHTE DEryJHPOBAHHS CyMMaTOpa H KaHa-
JIOB PeryJasaTopa; .
‘T, Tn, T an — 3A€KTPOMAFHHTHBIE NOCTOSIHHBIE BPEMEHH CyMMartopa
H KaHaJ0B peryasropa, ¢
flpn 3ToM cheiyeT YUHTHBATh NpeAess pabouuX AHAMTA30HOB H3-
MEHEHHUS! yIVIOB BKJIOYEHHS:

- 0<La, <2735
2 La,Lr,
‘ INpumeuanue OGuyHo BanﬂMﬂTeJlb UMeeT peryadpoBaHhe no Algs ., @
winpepTop — N0 Afgy » Us 1 A ,

~ 4.4.54, Yron koMMyTauuu BeHTuae# (y) B 3/EKTPHUECKUX rPalycax
CJAeAyeT onpenendrs no opmye

X
e ) —a, 73
VG Us d ( )
4.4.5.5. Yron noracaHusi BeHTH/ell uHBepTOpa (8) B 3JEKTPHYECKHX
Tpagycax cAelyeT OnpeneasTs no popmyJe

X
8=180°— arccos (cosa S - S ) . 74
. ' VG Usz an ( )
[TonyuenHoe 3sHaueHHe yria 8 O YCIOBHIO YCTOMYHBOCTH HHBEPTO-
Pa B IepeXoqHOM pexKHMe AOJIKHO NPeBbIUraTb 2—5 3J. rpan.
4.4.5.6. Amnautyay koMmmytupywomero toka (In) B- KHJI02MIepax
<clleqyeT onpeaensaTs 1o q)opmyne

| In=VEU,/X, . (75)
4.4.5.7. IeificTBylollee 3HayeHHe NepBOJl 'apMOHHKH (Da3HOro TOKa

mnpeoGpasoBaTesibHOrO TpaHcdopMaTopa (Is) B KHJOaMIepix, IpHBe-
JeHHOe K CTYNeHH HanpAXKeHHs BTOPHUHOR OOMOTKH, CHeAyer onpene-

JsTe 1o Gopmyde
[s=V Enm+Lay - (76)

rie IsgyH /s — OpTOroHanAbHBE COCTaBJAIOUINE TOKA, KA, KoTophie
CJEAYET BBIUHCAATD 1O BHIPaXKEHUAM

Y= arccos (COSOL —_

Iqy="7— Ve {] sin 5~ [2cosasm(a+ ) —sin(2a—{—v)cos—g—] +
+1aCOS(a+v)} ;
[
Isan= ‘—‘—{1 sin—g~ [2cosacos(a+ ) —cos(2a+-y)cos _12?_ @
¥/ .
- sin7/2]“‘1d5m(“+f\?)} . !

Ilpumeuanue YIIe o H Yy B BEpaxeHuax (77) ciaelyer Bupaxarb B paaH-
aHax.
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4.4.5.8. CocraBasomue Tpex¢a3Hoi MOLUIHOCTH KaCK4ZHOTO mpeoG-
pasoBartes: akTuBHyW (Ps) B MeraBaTTax H peakTHBHYI (Qs) B Me-
raBoJbTaMIepax, KOTOphle AeHCTBYIOT Ha WIHHAX NEePEMEHHOTO TOKa&
NOACTAHIMH, CJAEAYET ONpPEALaATh o GopMyaM:

P=—-3U(Ni5m); }
- Qu=—3U(Nlsqp).

4.459. leiicTByloliee 3HaYEHHE tbasnou 3JIC 3xBHBaJIEHTHOH CHC-
TeMul (Ec) B KHJIOBOJBTax CJIeAyeT ONpelesaTb C YYETOM .IOTepb Ha-
NpPSKeHHs B JIHHHUH TIePeMEHHOr0 TOKAa OT aKTHBHOM W peakTHBHOR
MOILHOCTEH, pacXodyeMbiX Ha Npeobpa3oBanHe 3HEPrHH

E— 1/ U+XL(QS/3)!)+(XLL(,I:’/3))2- -1

raie Us — dasnoe nanpsikenue Ha WIHHAX NEPEMEHHOrO TOKa IHpe-
o6pa3oBaTeibHOH MNOACTAHLIMH (BHIIPAMHTENBHOR HJAH HH-
'BEPTOPHO#), paBHOE HOMHHAJIBHOMY HaNpSAXKEHHIO, KB;
X, — HHLYKTHBHOe CONPOTHBJIEHHE JIHHHH HepeMeHHOI‘O TOKAa H&
CTOPOHE BHIIPSIMHTEJbHON HJIM WHBEPTOPHOH NOACTAHUHH,
. OmM.
4.4.5.10. ﬂeuchylomee 3Ha4eHHe cpasﬂoro HanpsiKeHHS Ha IIHHAX
NepeMEeHHOro ToKa NpeoGpasoBaTeNbHOR NOACTAHUHH (Us) B xuno-~
BOJIbTaxX Npu H3BecTHOH IJIC. cucTeMmbl caeayer onpeaenars no ¢op-
MyJie

(78)

, US=VE%“‘(AUL(I?)2+AUL(II) - (80y
rae B AUy =Xr (Nlsy); AUpan=Xr(Nlsan).

446.U3Menenne mapaMeTPOB peXHMa SJeKTpOme-
pelayH NPH KOPOTKOM 3aMBKaHUH B JHHHUH npc’ro-
ASHHOTO TOKAa

4.4.6.1. PesynbraThl pacuera HepexoiHOro npouecca B BHIIPSAMH-
Tese, noJyyeHHele ¢ nomouibio IBM, npuseiensl B mpuJoxenun 10.
3TH KpHBHE OTpaxaloT THOOBOH XapakTep NPOTEKAHHS IIPOLECCOB.
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ITIPHJIOXEHHE 1
Cnpasgounoe

Ta6auuwa l

Pacuernbie p,amme aas akkymyasropa CK-1

IMapamerp

ExgHBua HaMepeHns 3HaueHHE napameTpa |
h M 0,170
d M 0,170
! M 0,003
Eq B 2,05—2,15
B Om-m~! 9,36
Rsro Om 6,3410-3

Ta6auma 2

BAEKTPOXUMHYECKHE KOHCTAHTB, HCHOAL3YEMble TIPH pacyeTe TOKOB K3
or cnunuono-xuc.nomux AKKYMYJAATOPOB

-DIISKTPOXHMHYECKAS

KOHCTaHTA Exungua H3MEPCHHUA Tipetesol H3MEHEHHS
9o 0.e. 1,20—1,34
D mZc—! - (10—1,1)-10-9
Ve (Om-m)—! 10—25
N MoAb- A~ M At 4,5—5,5
gu B/ (mMoye-a—1) ~+0,0278
821 B/ (Movib-1-1) —0,0242
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3aBHCHMOCTH xostpdmuﬁeum YBEAHYEHAN AKTHBHOrO
COnPOTHBAEHHA KabGened PAIHLIX ceueHUN ¢ MEAHBIMH
KHAAMH (CMIOIIHBE AMHHH) M C AMOMHHKEBLMM
XKunamu (NyHKTHpHBE AnHuK) or Toka K3
npH nponoaxkurenstoctn K3, pasuod 1 ¢

qpe

L

T

S/

RLLTe .
I/M’]/L//”

.
12 1 L I
e o
11 ‘54/!}/ P 1 7 ;
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10 = S e !
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‘ HPHJ]O)KEHHE 4
Too faitrs Ny LT L e / E Lt e Cnpaaquoe

3aBHCHMOCTS PRSPAKNOrG TOXA AKKYMYlistopa
thna CK-1 o1 npopdnmurénstoctn K3 npu K3
Ha ero 3axumax M go=1,21; D=1,0810-% m?/c;
v, =16,5 (Omm)~1; N==5,18 (Moan/n)-M/A;
g1=+0,0278;. ggy = —0,0242
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3apAKEHHOrO aKKyMyasiTopa THna CK-1

OT CHAM TOKA B HauaJbhbii Moment K3
APH TEX XK. yc;lonunx H {=25°C.

O B -‘ 3
F ] 1 . i !
Q i t ;
. ”1‘ 7 i}
\ i i i |
; ? { I i ! |
3 4 ; ! RO [ ;
‘ T s o
5 ! ! l \ Jl

- N
N g 13¢50 260 250 300 350 4001”.4 .

Yepr, 17




C. 40 TOCT 29176—91

IIPHJIO)KEHHE 5
Cnpasouroe

YHNPOILEHHAS METOIOUKA PACYETA HAYAJIbHOI'O TOKA K3
B LEMH AKKYMYJSATOPHOA BATAPEH

Hayancuuit Tok K3 B menn axkkymyastopHou Gatapen ([xg) B aMnepax Bl
YHCAAIOT O hopmyae
. nEpro

o= 7
. (n/m)Rpwo+4R,,

£ie B — YHCJIO TOCJeIOBATE/NHHO COSJHHEHHHIX 3/JIEMEHTOB (DABHQ UUC/Y 3JIEMEHTOB,
HaxXORALUIHXCA B Noj3apsne);
m — YHCJO NAPANIENTbHO COEAHHEHHBIX 3JMeMEHTOs (PABHO HOMEpY AaKKyMyJs-
TopHoi Garapen Tuna CK). )
BxopsuHe B 3Ty (GopMyJy BeJHYHHB ONPEAENAIOT HAM NPHHHMAIOT PaBHBIMH:

1) BHewnee conpoTHieHHe A0 TOUKH K3 (Rp, ) B OMax c yyeTroM nepexogHoro
CONPOTHBJIEHHS IIETOYHHX KOHTAKTOB 3JeMEHTHOro KoMMyratopa (Rs x )

R;m= an+R3 K»
npunuMas Rs ¢ =0,0056 Oun;
2) rpannuHoe conpoTusJienne (Rrp ) B omax
Rrp==(n/m) 7,510~
3) npu Ry, >Rrp
Epro=11,98 B u Raro. =5,4-10-3 Oum;
npH Ra'm<Rl‘P

’ EBTO = 1,70 Bn Rs‘ro =4,0“110“‘3 OM.
Hanpsxenre Ha 3axumax akkymyjstopuoit Garapen (U,;) B BOoAbBTax B Hauasb-
sbiii MomeHnT K3 onpegenswor o popmyne

UO:R;mIKo-
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TNPHJIO)KEHHE 6
Cnpasounoe

Ta6auma 3-

OpHEHTHPOBOUHbIE KPATHOCTH MAKCHMAJbHNX (IHKOBbIX) 3HaueHni Tokos K3
AJAS MAIIMH NOCTOSHHOTO TOKa hanpaxenneM 110—750 B B 3aBHcHMOCTH
OT NPOH3BEACHHA MONHOCTH MamuH, KBT, Ha uacTOTy BpauleHHsi AKops, o6/MuH

KpaTHOCTH MAKCHMaJbHBX (THKOBLIX) TOKOB
PacueTHei#t napaMerp ARA MauldH RanpsikesHem, B

nom trom’
kBT (06/MHH)

110 230 600—750

KoMIeHCHPOBaHHbIE MallHHE

100000 — 12—8 —
250000 —_— 13—9 15—i12
300000 - 15—10 15—12
1200000 — —_ - 1618

HexomnencspoBanine MamIHHH

5000 5—4 6,54 —_—

10000 6,555 6,5—4 . -

100000 7.6—6.5 7—6 —

150000 7.5—6.5 7-—6 —

800000 — 148 —_—
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NPHJIOG)XEHHE 7
Perxomendyemoe

®OPMYJIbI 1JI1 PACYETA MAPAMETPOB CXEMH 3AMEILEHHSA
MAIHHH NOCTOAHHOI'0O TOKA

HuaykTHBHOCTS 0OMOTKH BO3GYXKIEHHs MaluWHH mocTosumoro toka (Ly) B
Teupu '

120m,6aE° ' :
L= 5——— .
f Nanoaflf. ) (l)
HuayxmusHocTh ceprecHoit (komnayrgHok) o6Motku (Le ) B reHpH
e G ) |
Lc—-—Lf ‘;}— Ec— R (2)

HunykrusHOCTs AKOPHOR 06MOTKH (L, ) ‘B reHpH IAA  HEKOMNEHCHPOBAHHHIX
MalIHH

~ Uuou 1 l Uuo
L,=A; 2 ———— Ky=5 s 3
et iom o Py H 2png  lyou ()
60 ‘ i
vie Ky — kos(duiHEeHT HAChHIIEHHS MATHUTHOM CHCTEMBl IVIaBHHX IOJIIOCOB Ma-
IIHHE; .
A KOMIeHCHPOBAHHKNX MAallHH \
Uyo 1 1 Uno . \
Ly=A, =3 " 4
a7 Lom 9 prg 2pny Liow * .
" 60
HHAYKTHBHOCTL SKODHOH UenH KOMNeHCHpoBaHHbix MawuH (Lq ) B reHpu
, La=L+Li+L,, _ (5)
ane Lg ~— HHAYKTHBHOCTb OOMOTKH SKODSH; :
fLK ~— HHAYKTHBHOCTh KOMIEHCAI[HOHHOH OGMOTKY,
'L 5 — HHAYKTHBHOCTb OOGMOTKH A0GaBOUHBIX IOJIOCOB.
HHAYKTHBHOCTH SIKOPHO#t neny reneparopos (Ly ) B reupu
Vwow _ ) '
Ly4=0,15 —_— " (6
g Tiow PO, (6)

THE Wo — OCHOBHAS YIJIOBasi CKOPOCTb BpalleHus skops, il/c;
P — YHCJO NMap [JIABHHX MOJIOCOB.
HuaykmHsHOCTS AKOPHOH Lemu HEpeBepCHBHHX 6uicTpoxogunix mMawnH (Lg ) B
TEHPH

UH o HOM Cx

La=19,1 IHOM pry !

(7)
rre Cx =01 — naa apuratenei;
0 2 — ann reHeparopos. : -
I/Iﬂnyxmnnocm AKOPHOH Leny pA3JMYHHX IPYNN MAUIHH NOCTOSAHHOTO  TOKA
{Lg) B renpu

(8)

.
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e A — GespasMepibiit KO3(dHUHEHT, YYATHBAOWHA OCOGEHHOCTH KOHCTPYKIHH
MAUIMHAL TOCTOSIHHOTO TOKa, Ero PaccuRTHBAIOT NO JAHHHM 3aBOACKOrO
dopuyaspa. IIpy OpPHEHTHPOBOUHHX pacueTax JONYCTHMO  HCHOJb30BATh
cpelHHe 3HAYEHHS YKazaHHOro Koad@uuuenta, npHBeIeHHbe B taba. 4.

AKTHBHO® cOMpoTHBJeHHe 06MOTKH siKOps (R; ) B oMax

Usor Ja 3
Tyou Uxlalp) 107 ‘ ©®)

Tie lg — paAuHA MarHuTOmMpoBOja Ge3 BEHTUJISUHOHHLIX KAHAJIOB, CM;
T — MOMIOCHOE JieJIeHHE, CM;
J4 — DJIOTHOCTL TOKa B O6MOTKe sKOpS, A/MM%;
Ux — MexcerMenTHoe HalpsiKeHHe HA KOJNEKTOPE, B, Kotopoe cienyer ompe-
JennTh no dopmyae

Ry=(0,361,--0,457)

UHOM[HOM
U= nrdi(alp) (19)
A; - nunefinas Harpyska sikops, AfcM;

<t — pajguyc AKOPH, CM.
CyMMapHOE CONpPOTHBJAEHHE SKOPHOM M KOMNEHCAIlHOHHOH OOMOTOK H OGMOTKE
JA06aBOUHBIX NOMIOCOB C YYETOM IaIEHHA HANpIKEHHs Ha UIeTKax (Ry ) B omax

Ra=~2R,. (11)
- Ta6aunma 4
PacuerHble napaMeTpsl AJs8 MalIHH MOCTOSAHHOTO TOKA
BHaqem{g PacyeTHOTO napaMerpa
l"pylma MAUHAH TOCTOSAHHOTO TOKA
_ A kcp Tﬂ <
THXOXOHHbIE peBePCHBHBIE npokamue
JABHraTeNH 0,075—0,126 | 0,100 ,025—0,070
To .e, ¢ ABYXXOH0BOH OGMOTKOH KO- .
s 0,065'—0, 100 0 ,085 0,‘040—0,060’
BLICTpOXOAHbE ~ HepeBepCHBHbe . IPO-
KATHHE ABHraTe/Ny CnenHaabHue 0,060—0,070 | 0,065 0,012—0,020
TeHepaTopsl TOCTOAHHOTO TOKa C OAHO~
"X00BO% 06MOTKOH AKOps 0,140—0,175 { 0,157} 0,018—0,030
BHcTpoxojHbe HepeBepCHBHEHE TpO-
KaTHHE JABHrare/y 0,080—0,115 | 0,097} 0,020—0,030
TeHepaTopsl NOCTOSHHOTO TOKa € JBYX- i
# TPEXXOAOBBIMH OOGMOTKAMHU 0.115—0,145 | 0,130 0,020—0,035
IlaxTHple MOABEMHBIE JBHraTelyd Ho- ‘
<TOSHHOTO TOKAa Ho 0,25 Jlo o 0,1
. 0,25
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%

. [TIPHJIO)KEHHE &
Pexomendyemoe

SOPMYJIbI 0J11 PACYETA NTAPAMETPOB CXEM 3AMEILEHHA
CETH MEPEMEHHOrO TOKA H NPEOBPA30BATEJIbHbIX
TPAHC®OPMATOPOB MPOMBIIINIEHNHBIX H TATOBbLIX NOACTAHUUA

- \
HupykpuBHOe M aKTHBHOE CONPOTHBJEHHS CETH Il€pPeMEHHOro ToKa (X B
¢ ) B OMax CJeAyeT pacCyNTHBATL 10 GOpMyaaM:

. U}210M2 R
= SK B
Rc:Xc/.(X/R)c-

HrnykruBHOE H aKTHBHOE CONDOTHBJIEHHs NPeo6pa3oBATENLHOrG TpaHchOpMa-
Topa (Xt H Rr ) B oMax cAenyer OnpeienaTh No HopMyaaM: .

U2 ‘
Xim 522 )/ (s o (2

Urows [ AP, )

SHOM T SHOM T

RT':
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Lo IPHITOKEHHE 9
Pih e e - Pexomendyemoe

<$0OPMYJIbl 1719 PACUETA MAPAMETPOB CXEM 3AMEUEHHUSI CHCTEMbI
C 3JIEXTPONEPENAYER NOCTOAHHOIO TOKA

Hugykrusoe conpoms.ueﬂne npeoGpasonarenbnoro Tpaucpopmaropa (Xr ) B
OMax XONYCTHMO ompenensts Ges ywera ero "aKTHBHOTO COMPOTHBJEHHSA

2
X UH0M2
L 100 SH.OMT

HuaykrusHoe conpoTHB/IeHHe JAHHUY TepemenHoro Toka (Xp ) s omax caefyer
onpejeaaTsr ¢ yueToM ko3bduuxenta TpaHcopmauun npeobpaszoparebHOTO TpaHC-
<opmartopa ‘

X —x l(uﬂom )2
L ya 'Upaﬁl T’
Hanpskenne paGouero orserBiedns (Upasy } B KwioBoAbTax nepeuuHod (ce-

Tepoff) O6GMoTKH mnpeolGpazoBareslbHOrQ TpaHcdopmaropa crAeAyeT onpenensTb, HC-
XOAA H3 CNEAYIOMIEro COOTHOLIEHNUH -

UH0M2 . VB US
Upa61 Us wom
rae Ugsuoy — HOMAHANADHOE AuHEfiHOE HANpsIKeHMe HA WIHKAX NpeolpasoBaTesbHOH
NOACTaHHHK, KB, NMpujioKeHHOe K TNepBHYHOH oOMoTKe Tpauncdop-
MarTopa;
Ug — pacueTHoe dazuoe HANPHANKEHHEe Ha UIHHAX NpPeo6pas3oBaTeJbHOH NMOX-
cTaHuuu, KB, ofecneguBapllee HOMHHAJbHBIA peXHM  npeolpaso-
BaHHA.
Tapamerpn T-o6pasHol cxeMbl 3aMELIeHHst JHHHE IOCTOAHHOIO TOKa CJELYyeT
QnpeaeaaTs no Gopmynam:
LA ABYXUENHOH MHHHM (CHCTEMA «IPOBOJ—NPOBOLY)

L41,2'=2Ld+(xn nld1,2) {a;

Ry1,9=2Ra+ru nlg 95
IJS OLHOUENHON AHHAK {CHCTeMa KIPOBOL—3EMJA»)
Ld1,2:Ld+(Xn 3ld1‘2)/0’;

Ry o=Ra+ raslas -
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. [IPHJIOKEHHE 10
Cnpasouroe

PEBYJIbTATbi PACYETOB HA 3BM MEPEXOZHbIX NMPOLECCOB MPH K3

B kauecTse npuMepa Ha uept. il npHBeAeHH pe3yAbTaThl pacuera na OBM me-
PEXOLHOTO NpPOLECcca B BHIPAMHTENE TPH K3 p aunuu nocrosHHoro toka. JMas Ha-
TISIHOCTA PERAMHBE NapaMeTphl BHpaNeHH B KPaTHOCTAX COOTBETCTBYIOMIHX HO-
MUHAJBHLIX TTapaMeTpoB (YIVIBI 00 U Y BHPAXKEHH! B pajHaHax).

TNepexopublii mpougcc Ha CTopoHe
punpaMurens npu K3 B JHHHHK
NOCTOSHHOTO TOKA

A

1 1 B
0,008 0,012 00184/ 1«

Uepr. 18

!
g - G00%
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UH®OPMALLHOHHBIE J.IAH HbIE

. PASPABOTAH n BHECEH TexHuueckum Komutetrom 117 «Juep-
rocHaGXeHHue»

PASPABOTYHKH

\

JI. I'. MaMHKOHAHL, A-p TEXH. Hayx; b. H. Heknenaes, 1-p TexH.
Hayk (pyxkopoantenn TeMu); A. B. Kammenko, a-p texu. Hayk;
U 1. Kploqxos, KaHA. TeXH. HayK; lO H. JIbBOB, Kaux. TexH. Ha-
yK; 10. II. Ky3aneuoB, Kana, texu. Hayk; B. B. )nyos KaHA. TexH.
HAYK

. YTBEP)KIIEH H BBEllEH B ILEHCTBHE Mocranosaennem Ko-
MHTeTa craHaapTu3auud u merposorud CCCP or 19.12.91 Ne 2000

. BBEJLEH BﬂEPBblE

. CCbIJIOYHBIE HOPMATHBHO TEXHHYECKHE JIOKYMEH-
Thbl

O6o3nauenne HTH,

Ha KOTOPHI AaHa CChIIKA l Homep nynKra

FOCT 27514—87 I 1.4.3
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