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HacTomumil ctapnapr pacnpocTpaHaeTcd Ha WIeKTPOYCTAHOBKH NOCTOAMHOTD TOKA, B KOTOPLIX
HCTOUHHKAMHE SHEPIHH NOCTOAHHOMG TOKS (NpeodparonaTeIami) AmH0Ted:

= CEHHUOBO-KHCIOTHEE akKEVMYIATOpHEE DaTapen,

= MAWHHL NOCTOSHHOTO TOKA MAPALIelEHOM BoS0VAIeHHA

= Tpexiaidble BEHTHARHLE MOAYTIPORGIHHKOEEE BLRINPSMHATERH, BLMOIHEHHEE M0 CXeMe e 0h-
PATHLE SRE3ML C VPABHMTENLHLIM PeakTopoM:

- TpexdraIfble BEHTHILHLE MOAVITPOLOIHHKORLE BRITPAMHETEIN, BLMOIHEHHBE 10 CHMMETPHYHOH
MOCTOROH CxeMe.

CraniapT He pacnpOCTPpaHACSTCA HA JNEKTPOVCTAHOBKH NMOCTOAHHOMD TOKA HANpAKeHHeM BLLe
+ 750 kB,

CTaHiapT He perJaMelTHpVeT:

- METOIMEY PACUeTd TOKOR [IPH BHVTPEHHHX NMOBPEXISHMAN B HCTOYHHKAY JHEPTHH MOCTOSHHOMD
TokA {NpeobpazonaTenax) (ApH SaMBIEIHNE MIACTHH B AKKYMYIATORAN, MPH IaMBIEIHHE BHTEOE H CeRLMIA
ODOMOTOK B MALIHHAY MOCTOAHHOMD TOKA, Npd npodody sedTiiel B npeodpasosare1ax);

= METOJHEY PacyeTa TOKOE K3, YOUTHIBAIOLYIO PAaiBHTHE asapal (K3 & ceTH NOCTOAHHOID TOKa W
BHYTREHHEE MOBPEAISHHE);

- METOIMKY PacueTa TokoB K3 npH cHoXHBIX BHAAN TORPERIEHAN B CETH NOCTONHHOTO Toka (K3
MO MICHELY NPOROOOE — OTHAT MPOBOLE — FMLEKAHKEe TIPOBOIA HA 3eMIK);

- METOIHMEY pcueTa Tokon K3, VUHTLEIOUIVIO RIAHMHOS WIHANNE Yeped obIyo BeThL TOKA HeTou -
HHUKOE (npeobpasopareteil) NoCToAHHOND TOKA PASHEY BHIOE {THNOR);

= METOOHEY pacueTa TokoE K3, YUHTRIBIOWYED 3ISKTPOMEXAHHYECKHE Nepex0libie peaiMbl 318KT-
PHYLCKHX MaliHH;

= METOAHEY PaCUeTd TOKoB K3, VWHTHEUOVIc pacipeIeleHHocTE MapaMeTpos LTHHHLIY THHH
MOCTOAHOMD TOKA,

- METOOMKY pacuera TokoBR K3 B cneuMatkHbiX VCTAHOBKAX (ABTOHOMHBIE CMCTEMLI, YCTAHOBKH
MOCTOAHHOrD TOKA NOIBHANOND CoCTapa),

= METOOHEY pacdera Tokop K3 6 kavanax MIUJd-veranopok;

- METOIMKY pacdeTa ToKos K3 ¢ yyeToM HelHHeliHOCTER WeKTpHYMecKHY XAPAKTEPHCTHE MAMmMHH
MOCTOAHMOTD TOEA, TOKOOTPAHHYHBAKILHY ¥ CIIAKHENOILHY PeakTOpo.

Bee tpefopidMa CTAHIAPTA ARMAIOTCH O0AIITeALHEIMH.

1. OBIIHE INMOJIOAKEHHUA

1.1. Hecxoanse noaoKeRHa

1.1.1. Hacrommunii cranpapT yeTaHABTHEAET ODUIVIO METOIMKY pacdeTa ToKoE K3 B anexrpoveranos-
KaX [EOCTOAHHOTO TOKA B HAYAILHEH W NPoHIBOILEHEH MOMERTE BReMedl, HeOoOXoONMBEIY 108 L Gopa
MEKTPOODOPYVIOBAMKMA W NPOGepEH ero No voropdas K3, 108 seibopa YCTAHOROK M OUSHEH JeHcTEHA
TAUHT ¥ ABTOMATHMEH, 118 pacYeTa HEeMASINIMHY YCTPOHCTR.

Hipanme odimumamsnme [epeneyarks gocnpenens

& ManaTenLcTho cTanoapron, 1992
i MIMTK HanatenscTro cranmgapron, 205
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B ofaacTi MAaKCHMATLHEY TOKOE OMYCTHMO CHHTATE

b max = I wax- {11}

338 ¥opowenHee pacyersl Tokos K3
3381 [NpH HenOIHEX MCXOOHLIX TAHHBIX MAKCHMATEHOS 3HaveHne Toka K3 (i, ) B OTHOCHTENEHLIX
EAHHHLAY FOMVCTHMO ONpeIendTh Mo OIHoH 13 opuyn:

E|II

fn — m : (32)
E|||
Fi mas = AR TH AP Dy .
R+ =+ T +M
¥ HI 0w

rae AP, — norepH akTHBHOH MOIHOCTH B UEMH AKOPE MalnHeel, KBt

£}, — IMaMeTp AKOpPA, CM;

M — xoppuiHeHT, YOHTHBAKWKEAE BIHAHHE PEAKIHH SKOPE M MOTOKOB PaccedHua: LIH HeKOM-
MEHCHPOBAHHELIY MAWHH npiHdsaT M = 003 1 118 KOMOEHCHPOBAHHEIY Mamuy M = 0,023;

E = RH{;Ilnhl'llUHu.h..:;

'

":IULIJ RIJUI{'FH-HHJI" LIIII.'.'.iII:"

3.3.8.2. MNpu oTCyTCTERK NoAHoR HHGQOPMALNH 00 HCXOIHEX NAPAMETPAY, MAKCHMATLHOE THAYEHHE
Toka K3 07T MalWfiGl NOCTOAHHOTND TOKS MOMHO OLUEHNTE, HCXOOA M3 ONLITHEY JANHLIY, [PHBESIeHHEIX B
NPHICHEEHHH b,

339 YVuer oaexTpHueckoit oy B mecte K3

3390 lNpy onpefeneditd MEHHMAIBHOM JHAYeHAR ToKA K3 OT MallWHbEl OOCTOAHHODD TOKD
CASIVET VUNTHIBATE WIEKTPHYECKYID IVTY. MeTommMKa y4eTa aHanorHuia HiaoserHHoid g . 2.3.1.

Inavenns koadubuupenTa K 008 WIeKTpOYCTAHOBOK ¢ MAIMMHAMKA MOIHHOCTEE 1o [00—130 kBt
AOMYCTHMO OTPedeIaTE o KpHeol 2 wa gepr. 11, a 414 SNeKTpOYCTAHOROK ¢ MeHepaTopaMH Do eioi
MOIHOCTH (Tok K3 1o 140 £A) — no kpusess gepr. 12,

3.3.9.2. MNpy onpereieHHH MHHAMATEHOND 3Ha4eHHA ToKa K3 pexoMeraveTcd yUMTLIDATE YEEIHUE-
HHE AKTHRHOM COTPOTHITEHHA Kabend BeIeICTEHE ero Harpesa Tokasmy K3, MeToauka yvueta aHanori4Ha
HAMOMeHHON B o, 2.3.2.

3.4. Onpepenenie NAPAMETPOR CNEM TAMEIENHA MAIINH TOCTOANKOND TOKA

HHIVETHEHOCTH O0MOTOK MAWIHHEL NOCTOAHHOTS TOKA M AKTHEHOE CONMPOTHRIEHHE 0OMOTEH SKOpPH
PEEOMENIVETCH PRCCYHTHIBATE Mo opMyiam, NpHESIEHHLIM B IPWIOEe A 7.

4. PACHET TOKOB K3 B AJIEKTPOYCTAHOBRAX, ITOJYYAKMIIHX NTHTAHHE
OT TPEX®MAZHBIX BEHTHIBHBIX TTPEOBPASOBATEIEN

4.1. Mcxonnme Samikie 108 PACUETA H HX YCAOBAME 000IHAYEHHA

4.1.1. HcxoaHse JaHHLE HOMAHATEHOMD PERHME BEHTHILHOND NpeobpaTonITe:
Lipow = BRINPpAMISHHOE Hanpeense, B

Lon = BRNPAMISHHEE TOK, Al

Wy = YOO BEJIOUYEHHA BeHTHASH, 1. rpaj.

4.1.2. MacnopTHbse IaHHBE TITYTTPOBGIHHKOREY OpHGOPOE:
i = VIAPHEIH HEMOBTOPAMIHECA Tok npHbopa, Al

W

I Pl — MAKCHMAIEHO IOAYCTHMOE 3HaueHde uuTerpana Jxoyns g uuTepsane spesmedn 10 Me (-
HIMTHLI nokazarens), Asc;
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R, e MHifpe peH UHAILHOE CONMPOTHRIEHHE NpHoopa, O]
AH M = YHCTA COOTEETCTRBEHHO NOCHEIoBATENLHO W MARLLIEILHD BETIOUEHHEIX B FPYIINOBOH Bei-
THIL TEOAYVIIPOROIHHKOELIY MPHEOROE,

4.1.3. HoMuHANEHBE JaHHBE NPeclpasoBaTelbHBY TRAaHCPOPMATOPOR:

& = MOGIHEA MOWHOCTE, KBAS

Uy = THHEHHOE HANPHXEHHE NepEHYHON (ceTenoil) obmorkn, B;
Loy = THHEHHOE HANPAKEHHE BTOPHYHON (BeHTWILHON) obMoTEH, B!
AP — moTepHd KOPOTKOND 3aMLIKAHHA B TpadcihopmMarope, KB

i, — HANPIREHNE KOPOTEOTD 3aMLIKAHKA, %.

4.1.4. lNapaseTpil peakTopoR;

Ly — WHIYKTHEHOCTE CITAAHERIOUIETO peakTopa, [,

R — AKTHEHOE CONMPOTHEACHHE CIMAKHBAKNIIEND peakTopa, (M

. — WHIYKTHEHOCTE VPABHHTENLHOIO peakTopa, [i.
4.1.3. Mcoxoasele DaHHEE, XapaKTEPHIVIOLIKE CETh NEPeMeHHore ToKa:

Fyn — YIENLEHOE AKTHEHOE COTPOTHREIEHHE JTHHHA NepeMeHioro Toka, O]

X, = YIENLHOE HHIYETHEHGE CONPOTHRICHHE THHHH MepeMeNHore Toka, O/ KM,

! — ATHHA THHHH, KM,

4.1.6. HMcxoauee DaHHBES, XAPAKTEPHIVIOUIME CEThL NOCTOSHHOMD TOKA:

P = YIENLHOE AKTHEHOE CONpPOTHEIEHHE NOMMCHEN Kabedel (BRBOGHLIX, MUTAIILETD, OTCA=
ChiBaoIero), Os/EM;

. — YIAENLHGE AKTHEHOS CONMPOTHANSHME MPpORBGIOE KOHTAKTHON ceTH HAIeMHOTO TPAHCNIOPTA,
O st

Fa = YIENLHOE AKTHEHOS CONMPOTHEISHHE PelLocOob Pt Dapalieibioe CoedMHeHHBY nvTeH,
O S

P — YIENbEHOE AKTHEUOE CONPOTHRETEHHE JIHHHH NOCTORHHOND TOKA B CHCTEME «IIPOBEOL -~ (1[0
e, s KM

. — YIENLMOS AKTHEHOS COMPOTHITEHHE THHHH NOCTOAHHOND TOKE B CHCTEME « [OBOT— ek -
e, OB

4.1.7. Onpesendese NapaMeTpbl, XapaKTepHIvIoUIHe BEHTHILHER npeodpasopaTelb 0 NPHMbIKag-

CETE NEPEMeHROro TOKA:

K., X, — IKBHELIEHTHRIE AKTHEHDE W HHIVETHEHOE COMPOTHRTEHHS CHCTEME! MepeseH oro Toka, O

R, X, — aKTHEHOE M HHIYKTHEHOE CONMPOTHREIEHWA NpeofpaloaTelkHoro TpancopMaTopa, oTHe-
CEHHBIE K 0IHOH BEHTHABHOM 0bMoTie, Al

K, X — GETHDHGE B MHOYKETHREHOS CONPOTHBIEHKA THHHH NepeMeHHors Toka,

R — AKTHEHOE COMPOTHETEHHE aHOAHLIX [POBOIHHKOB, (]

Ky = AKTHEHOE COMPOTHEIEHHE BEHTHIE (C YMeTOM A MOCISI0BATENLHO H 41 MapaUiedLi0 coe-
JAMHEHHEX MOIVAPOBOIHHKOBLIX NPUGopoR), Ok

4. 1.8, Onpenendesbie NAPAMETPE, NAPAKTEPHIVIOIIME CETE MOCTOAHHOTY TOKA!

Ry — AKTHEHOE CONPOTHEIEHHE BEBOIHLIY MOIKGCHEY Kabesei, O

R, — AKTHEHOS CONPOTHETIEHH: nuTamuwero {+) kabena, O]

R, = AKTHEHOS CONPOTHILIEHHE OTCaChIBaiMuero {—) kabeaa, O
R — COTIPOTHEISHHE 3EMIH PACTEKAHMED MOCTOAMHOTS ToKA, (]
R e COTIPOTHIIEHHE JA3eMIMINUErD KOHTVE (Jazenmdreana), (nd;

.
1k

R, = AKTHEHOE CONPOTHRIEHHE MHHHH MOCTOSHHOTO Toka, O,

4.1. Pacuer TOKOB NPH KOPOTEOM 3AMLIKAHME DOMOCOE BLOPAMETEILHONO NpeodpasonaTens

4.2.1. PacueTHrle CXeMid H CNEME JAMELIEHHA

4.2.1.1. Tlpy cocTapneHuy cxemMil 3aMeineddd (vyepT. 4) napasMerpbl %WeMeHTOR pacHeTHOH Ccxexisl

CHEOVET MPHBSCTH K CTVIIEHHM HANPAESHHA BTOPHUHON (BeHTWILHOH) O0MOTKH [pechpatoBaTe ] bHors
TpaHcfOPMATORA B CHCTEME MMEHOBAHHBIY enMHuL, Pekosmengyemse popuyiLl 108 pacueTs MapaMeTpon

CXEM

IAMELICHHA NPURSASHE B MPHIOHEHHN 8.
4.2.1.2. Cxemil saMemieHud TpeXdaIHEX BEHTHILHEY npeobpazopateneil, BHNONHEHHLIX N0 CXEME

ORE OOPATHBIE 3REVIM C YPARMMTEARMEIM PEAKTOPOM W NO Tpexduanol MOCTOROH cxeMe, NPHBSIEHE HA

YEpT.

A
4.2.1.3. Kartoauuii peaktop ¢ napaMerpaMi X, &, npu oueHke yonosnid K3 cnenyeT paccMaTpHBaT

KK TOKOOIPaHHHHBAIONIMG, 4 IpH OUEHKE VCIOBHA HOPMATLEHON pafoTsl HATPYIKH Hi NOCTOSHHOM TOKS —
KAk CTTasHBAI0IIAEA,
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Pacueraan saesTpateckan cxemd (a) n oxesa samemenss (0) JICKTPOYCTAROEKH C BRIPAMATEILHLIM SIPErRTOM

LR

Yepr. 4

CxeMel 3aMemenns npeoipazoeareses (npu ux padore rpynnasu no 2—3 senruan)

& — R I.'!EPII'I:IEHI.' AREITE O YREEHATOT R M PESK TN b — pe 'Cl.I.'AL'.:III:-lH MIOCTIHLH

Yepr. 5
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4.2 1.4. Pacuet TokonR K3 B YCTAMOBEAX, BREITTOAHESHHIY MO CXeME DREHATUAaTHHAIHOTD Npeohpaio-
BAHMA, CASOVET BLIMOIHATE ¢ NpHsMedeHies DBM, HCnoneIva, HANPpHMED. MaTPHUHO=TONOTOTHYeCKHE
METONL] PACYETE PAIBCTRISHHLIX Lenell.

422 PacyeTHele YCADBEXA

4221 Tokwm K3 118 sufopa # NPpoBEPER ArperatHonn ofopyioBanHd mo yoaoesuas K3, a tTakke
AN BLIGOPE BIHTHEN YCTPOWCTE CleiyeT pAacCUHTHBATE MPH HAHGIEE TAHEILIX YCIOBHAX:

= K3 nmocsocon BLEIPAMHTERD HE CONPOBROMIAETCA MVIOHLMH ARTEHHAMH B MECTe NOBPeHIeHNs
(MCETIOMAA WMEKTPOYCTAHOBKH ¢ ToKaMi K3 pmie 100 kA);

- MOMEHT BOIHHEHOBEHUA K3 COBMANAET C MOMEHTOM OTKPLITHA KAKOTO-NHEO ReHTHIA.

4.2.2.2, Pacyery nNOoATeRarT asiuidTyIa nepHoiHYeckol coctampoued dainore ToKka BTopHYHOR
OOMOTEH NMPLopasoBATENEHOM TRAaHCOPMATOR, MAKCHMATLHGE 3HAYeHHE ToKa K3 B uenu nepeMeHHoro
TOKD H BEHTHAEH, yAapH il TOE, NPOTEKamEl B no0ynpoEoIHEEGBOM MPHEORE, MaECHMALTEHNDE H Cpeinee
IHAYMEHHA BEIOPEMASHHOND TOKD B MECTS [TORPEHIeH M.

K pose Toro, NpoBepaioT Teoane feHcTere Toka K3 Ha nomynposolHHEOBRIT npubop.

4.2.3. Pacuer Tokon b cnyyae K3 nogiocos HeyNPamiae Moro BENpAMKHTEILHOTD aTperaTa npM oTeyT-
CTBHH (De3 YUeTa) KaroaHoro peakTopi

4.2.3. 1. Ilpn pacyere TOKOB B CAYYAS, KOMIA HeYTIPARTACMEH BRINPAMATE L HE MMEST KaATOAHOMD
peakTopd, CHSIyeT YYHTLIEITh, YTo K3 NoOocon TAKODD BLIMPSMHETENR IKBHBaneHTH Tpexibasnomy K3
BTORPHYMEBEIX (BEHTHARHEY) 0OMOTORE NMPe0bpaiosaTelbHor TREHCOPMATORA.

4.2.3.2, AMITIHTYIY NepHoJHYeCc Kol coCTapnniei patiore Tora BTopHyHoi { BeHTHILHOH) obMoT-
KH NpeoGpaionaTenbHoro TpadchopMaTropa (f,) 6 aMnepax CaeayveT ornpeIeasaTh N0 Bhpae

I
;.11 = L: {34)
‘-IRE_ + XE

roe £ - neitcrevioiiee ipadedme aznoi D0C rpexdaanodl cHcTeMsl nepeMeHHoro Toka, B
R — CyMMAPHOS AKTHBHOE CONPOTHETEHHE IMEMeHTOR olHol daihl nepesmeHyoro ToKa, O]
X, ~ CYMMapHOS MHIVETHEHOS COMPOTHRNIEHHE MEMEHTOR oIHOM daikl MepeMerHtoro Toka, .
¥YramanHble NapaMeTpid CASIVET ONpeleiaTh Mo opMyIian:

E=LU_ /N3
B,=R + R+ R, + R
R, = R j(n/m).

X, =X + X,

4233, MakcHManeHoe 3dadenie Toka K3 o uenu nepeseHHoro Toka ¥ sedTiael ([ ) b avnepax
CNEIYET ONPEIeIaTh N0 COOTHOWEHHK

'Fﬂll.l: = {fnum.-"rf.u-}f:m {35::'

roe £,/ 0, — voapueit kooddmiment venn K3, onpetemfesuiii no kpusoii 1 4a yepT. 6, B IJABHCHMOCTH
OT OTHOWEHHA KX KopOTEOIAMEHYTOH LEnH.
4.2.3.4. Vaapuef ToK, NpoTeaolidil B 0OAyNponodHikosoM npudope, (f,) B aMnepax cnegyer
OOPEIedaTE © YIeTOM M NAPLTIENLHEX BETECH B Uy MpyInoBoro BeHTIa, T. 2.

by = Jyaxm. (36)

4.2 35 Temaopoe nedcTede ToKa K3 HA NOMyTIPOBRGIHHEOREIH NPHOOR CHEOYeT MPoBEepHTh, HCMoil-
IVA COOTHOIWEHNE

d

o< m_F id, (37)

K
l

I

rme fp = NPOROGLAHTEABHOCTE KOPOTRODD JaMBKAHHA, .
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JaBNCHMGCTE OTHHECHRA MAKCHMATER0E aveTyoe Toks K3 & avnasmyae
NEPHOANSCCEGR COCTARTHENNEH FTOM TOKA oT oTeomenen KX sopoTkosMKeay ol nenn

[
=man
Im

h6 AN

1,2 5-\ H"":-Eq...___

e ——
"':..Hi;-
HT‘ i
- fe =0
0,8 3
b — Et':jﬂﬂ
g:# W [ S TR S M e N

g 0z o4& 06 08 R/x
I — Hepipanraeu il BHMAPRMHTEIL! J — yOpasnuesisil BeEpSMaTeIs © JMeKTPoOHESR s nTo
Yepr. 6

[, = dWEKTHBHOE SHAYEHHE TOKA, MPOTEKANMIEND Yepes BeHTIE o spemaA K3, koTopoe AomycTHMO
MPHHHMATL PABHLM [, = £ /2 opu i, < 20 Me u fp = L2 mpw g, = 20 me.

4.2.3.6. MakcHManLHOE IHAMEHHE BEINPAMIEHHOMD TOKa B MecTe noppedaerns (f,,,.) B aMmoepax
CASIVET ONPEeIenaTh no QopMyman:
NpH BEOOAHEHHH NPpeodpaioBaTenel no cxese Ane ODPATHEIE 38830k C YPABMHTEILHLIM PEAKTOPOM

By max = Hpay! (38)
NPH BEMGTHEHHH npecdpalosatensd no rpexdusnoi MocToRoi cxeme

-‘d'l.i'lil.l: = jll'IIJ.'I" tlg}

Mpumevanne [Tpo HATHIUHE B USIAX IPYINOEHX BCHTHECH MOCTA AHOMHLIX PCAKTOPOE CACIVET MO LI0-
BATE (hopsyiy

;..I' max 21&' "rl\.i"-
me f, = VF EAX o+ X, 00,
X, p — MHIYKTHBHOC CONPOTHREICHNE anooHoro peastopa, O,

4.2.3.7. Cpenuee 3HAYMEHHE BRINPAMIEHHOMD TOKA B MECTE MOBPEXICHHA APH YCTAHOBHEIEMCR
pexHsMe K3 creayver onpeledars N ropayiias:

NpH BENOTHEHHH Npe0dpazopaTened No cxemMe 8¢ 0DPaTHLIE RSN ¢ YPABHHTEAEHLIM PEaKTOpOM
£ = (6/m)l,: {400y
NPpH BREMGTHEHHH OpeodpaizopaTensi no Tpexduainoil MocToBOH cxemMe
£y, = (3/mM,. (41}
424 Pacuer ToKon B cavuae K3 no00con HEYNPARNESMOTO BEITPAMMTELA TR HATHUNH (NPH yaere)
KATOIHOMD PearTop
4241, Econ HeynpapnfAeMplil BRIOPpAMHTENE HMEST KaToOHBIH peakTop. To NPH PRCYETe TOKOR

JOTIVCTHMO CHHTATE, 9T0 BLIAPHEMISHHEHA TOK HISaALHG CrTLEe.
4247 PacueTHEIM DPERHMOM B PACCMATPUBABMOM CAVYAE CHEOYET CUYWTATE YCTAHOBWBLIMHCH
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pedny K3 (Tak xak Havaaedse TokH K3 cylecTseHHO OrpadiMesl KaTooHesm peaktopoM). [lpr aTom
CHEOVET VUMTRBATE, YTO B YCTAHOBHBILEMCA pedHse K3 Monmcop He¥Ipanidesord BLNpEaMUTe s o
KATOOHEM PeakTopos NPHUEOOHT K Tpexdasiosy K3 pTopHuHbY (BeHTHILHEIX) 00MOTOK Npendpaiona-
TENLHOM TpaHchopMaToa

4.243. CUpeadee 3Ha4eH e BRIMPAMESHHOND TOKA B MECTE MOBPEXIeHHA B YCTAHOBABLUSMCA PERH-
e K3 (40 B asMnepax coeayver onpeienarh no opsyias:

= 023 VUETA AKTHEHBIX coNpOTHRASHMHA Lemel NocToAHHOD TOKS H BLINOIHEHHH NpeodpaszosaTenei
N0 Cxede IBe 0OpaTHBE IReA0kl ¢ VIBHHTENBHEM [FEAKTODM

Ly = 2 {42)
= CVHETOM aKTHEHEX -Eﬂﬂj]ﬂ"l'l-'[l].'.lﬂll]-ln IJ_'EI'[EH MOCTOAHHOTD TOKS H Toil #xe cxene GERIMNPFAMISHARA

— LOLE

= — m—— (43)
RIEXS. 7. S A T

'Fd'f

- 0e3 YUeTa AKTHRHLIX CONPOTHRIEHHEH LENnel MoCTOSHHOTD TOKA H BRIMOTHEHHK NpeodpaiosaTeneil
0o TpexasHoi MOCTOBROH CcxeMe

L = il (44)
- € YMETOM AKTHEHBY CONPOTHEIEHHH Leneil NOCTORHHOMD TOKS W TOH Xe CXeMe BRITPIMISHHS

202E

= e e 45
VIR R, Y (302K )

fﬁ'-.-

rae Ry — CVvMMapHoe AKTHBHOE COMPOTHRIEHHE KOPOTKOZAMKHYTEIN Uened NocToAHHOro TOKA BLINPAaMI-
TeNLHOTD arperata, Ou, KOTOPoE B 00IEM CIYYae PARHO

Rﬂ-.r. = Rﬁl + EEIIII T RHE T l‘ill 4 T RI'E" {4h}

roe M, — COnpoTHRIeHHE KaTOIHOTD peakTopad, (M)
R~ CONpOTHRIEHHE OLHHOBKH, OM;
H.p — CONPOTHIIEHHE BLIBOAHEY Kabeneid, (]
R, . — Nepexonioe COnpoTHLTEHNE KOHTAKTHRIY CoSqumernii,
f, = COMPOTHRIEHHE TOKOBLIX KaTyuies, O,

4.2.5 Pacuer TOKOB IpH K3 NOMOCOE YIPARTHEMOMD BLIMPAMHTETH

4.2.5.1. Ecnu ynpaRifAemblil BRIPAMHTENL HE HMEeT JEKTPOHHON JaMuThl BEHTHICH (THPHCTOPOE)
H DLCTPOOSHCTEYIIIEH CHCTeME! PENTHPOEIHHA YVITION, TO PACYET TOKOE NpH K3 Noaocos BEIIIPAMHTENR
ChegyeT TPpoMIEeIMTEL, Kak yeasado B nn. 4.2.3 1 4.2.4. Mpu 5100 pacyery MOLIEEAT aMIIHTYIA 118 pHo-
OHYeCKOl COCTARTAIGIIEN TOKA KOPOTEOIMMENYTON Weny, MakcHmMalLioe IHAYSHNE TOKI ToH uenu |
YIAPHEHA TOE, NPOTEKAOWHA B NONYTPOROIHHKOEOM NPpHEope. KpoMe Torg, NpoBepaioT TenIosoe JedcT-
BHE Ha MOIVAPOEOIHHEOBLIA npuatopn.

4,252 Ecnn ynpapnAcs i BENPEMETERL HMEST HTEKTPOHHYI JAIIATY BEeRTHAeH {THPHUCTOROR), TO
CHeaveT VUMTEIBATE, YTO NPpH BOZHHEHOBEHNE K3 NETOCcon BRMPAMHTETN 0 YA O padoTe ane KTpoH -
HOH EIHTE HMEI0T MeCcTo!

1} npH BEmOIHeHHH npeobpasosarened no tpexdasyoll MocTOBROH cxeMe [CM. YepT. 30) — O00H0-
kpatHoe apyxdaivoe K3 sedTHARHON obMoTEl npeodpazoparensHoro TpaHcdwopMaTopa;

2} OpH BEOKTHEHHH TpeodpasosaTenceH o cxemMe Ape oGpaTHhie SBEANL ¢ YPABHHTEILHEIM DEAKTO-
poM {CM. YEPT. 34} — GOHOKEpATHOS GIHOATH0E K3 Kasioil @HTHILHOH 0OMOTEHE NpechpalosaTe ILHors
TRAUCRIpMaTOp.

4253 AMIVTHTYAY NMepHOINYECEOH COCTARTHOMSH TOKA KOPOTEOIAMEHYTOH 1end {00MOTOK TpaHC-
thopMaTopa, BEHTHIEH H KATOMHOTO peakTopa ([ ) 6 avmepax cledyeT OnpeiendarTh Mo BRpaEeHHAM!

- [pH BRMONHeH NN npecbpasoBaTenci mo cxemMe IBe OOPTHLIE 30830k ¢ VPARHHTE TN LM PeakTOR0NM

(47)
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= MPY BEIMONHEHHH NpecbpasonaTeneid mo tpexipainoil MocToBOil Cxene

(48)

W @ [ LEmmimTEim. . .maw.taiam

[ 0 — YII0GEAR YacToTa NepeMenHoro Toka, 1/c.

4254, MakcHuManeHOS IHAYCHAE TOKD KOPOTEOZAMKHYTOH venM (00MOTOK TpauclopMaTopd, peH-
THISH M KaTOAHOTO peakTopa) (f,, ) B aMIepax clelyeT onperenaTs no qopuyse (36), i BXONHmHil B Hee
voapueli Kosdpuument venuw K3 £, /0, — no kpuBoi 2 wa uepT. 6, B IMBHCHMOCTH OT OTHOILEHHA ASX
KOPOTEOSAMEHYTON LENM A YITa BEIOYeHHEA O BeHTHIeH npeobpaionarTesis.

42535 ¥Yoapuwsil Tok, NPpOTEKAIOMWHEA B MOAVOPOBRGIHHEOBOM MPHDOPE, {.I'Hj B aMmepax cie-
A¥eT ONPeIeldaTh ¢ YYeTOM M NapalielbHBX BeTReH B UelH MPYNNoBore BeHTHIHA, HCnoassyda dop-
Myav {36).

4.2.3.6. Tenmosoe peicreme ToKa K3 Ha NoaynpoBoIHHKOBR A NPHEOD CHeIveT NpoBepiaTE, HCNo k-
YH COOTHOLEHHE

T

(/N2 P IS I i, (49)

rae f, — NpoIoEEHTENLHOCTE KOPOTKOMD 3aMBIKAHHA, C, KOTOPAA, B JABUCHMOCTH OT OTHOWEHHA KX
KOPOTKOEIMERYTOH UenmH, cocTapnger 12—=135 sic,

4.2.57. [Npn wiete BepodTHOCTH OTKA3A WIH HeYCrelmHoH paboTel RIeKTPoHHGH 3a1UHTE BEHTHASH
(THPHCTOPOE) TOKH NpH K3 Moiiocos BRINPAMHTENSE CAeIveT
PACCHYHMTEBATE, KK YEazauo g nn. 4.2.3 u 4.2.4.

42538, Ecam yipagiaeMeil BRIMPAMHTE L HMeeT Okl-
CTPOEACTEVIOILYED CHCTEMY DEeNJIHPOBAHHA VII0E BEAKE -
HUA (D23 OGNOKHPOBKH HMIOVILCDE YVOPAEIEHHA), TO s
TOKH K3 B NpOH3B0IEHEHR MOMEHT BPEMEHH CREAVeT Pac-

CUMTHBATE METOIOM MATEMATHUYSCKOTD  MOLETHBORA AL
NeEPeXoIHBY NPOLECCOB C ApUMeHeHHes 2BM.

Honvexkaercd MpHMEHERHE OTPACNEBEIY TIPOTPanM .

4.3. Pacuer roxos opa K3 B KouTakTooil ceTH nocro-

AHEOTG TOKS TAMGGLIN HO0CTEHILHA vz LR

4.3.1. PacueTHas CXEMA W CXEMBI 3AMElLIEHHA —H—

43.1.1. Mpu pacyete Tokos K3 B KOUTAKTHOH ceTH b]m:;

DACKTPHYLCKAR CXEME THIOBOH 1010 TAHILHH
H EOHTAKTHOR CoTH

MOCTOAHHOND TOKD TANGBLIX MOACTAHUMA CIeIyveT Hemoib-
IOBATE THIOBVED CXEMY NOIKIIOYEHHA KOHTAKTHOH CeTH \ gsi
MOCTOAHHOTO TOKAa K TATOBOH npeobpaioBaTelbHol nod- il 1'1 \1
CTAHLIWH, KOTOpad NpHBeleda Ha 4epT. 7. CooTBeTCTHVIO- &

Wad 370l pacyeTHON CXeMe CNeMa saMelleHHda uenei K3 el 'I'
NPH NOBPEAISHHAY B KOWTAKTHOH ceTH TaropoH (Tposunei - "n.‘l \ﬂ' 52
GyCHOM )} MOACTAHLOHH NPHBEIEHA Ha 9epT. B, I8 yEa kML

vend npr K3 noaocop B KONTAKTHOH cetn (K3) ¥ 3kl - qQrz
KAHHH NOIOEHTEILHOrD nmomoca Ha sesiaw (K4), Cxewma
samMelleHHsa ueneil K3 npH nmoppesaeHHAX B KOHTAKTHOH K2

CETH TEIMDBLIY {AHEele SHOTOPOE L) NOOCTAHONA NPW O0HO= K "
CTOPOHHEM MUTAHMH KOHTAKTHON CeTH npHBeleda  Ha
qepT. 9a, 4 npH IBVCTOPOHHEM MMTAHHK — Ha depT. U6, +

P JLE K4
4.3.2. PacueTHile YCROBHA, AOMAYIIEHKA - K -|- -& é
=

<

4 3.2 1. PacyeTHBMH PeEHMAMH CHelIyeT CUHTATL
YOTAMOBHBLOWECH peximbl K3, TMpu 2ToM pacueTy noasie-
AT MAKCHMAILHEE W MHHHMANBHLIE IHAYEHHA YCTAHO-
BHBEIUHYCA TOKOR K3 6 T0MHe oOCIVEHBAHNE THMOBOA o=
CTAHIMH.

Yepr. 7
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Cxema 3avemennn genn K3 opn nospesiseamnx
B KOHTAKTHOE CETH TRMMEOH

(TpoaacHiycHOR) NOCTAHINK

+ p— rm—p N3 fii
f dn b Y]
T Fa n
e —
In

Yepr. 3

MakcHMANLHEE JHAYEHHSA TOKOB CIEOYET PACCYMThE-
BATE, TpeHe0perad IVTORRMN ARTEHIHMH B MECTS [TOBRH =
OEEHA H TEPHHMMLT MEHHMATEHYRY VIATE HHOCTE TOUKH K3
OT MCTOUHMHER 2HeprHe (NpeodpalonaTela) NocToSHHOn
Toka (npu AL, = 0, [, = 0}, a MHHHMAIEHLIE IHAYCHHA
TOKOB — ¢ Y9eTOM AVTORLIX SEIEHHA B MPH MAKCHMATLHOH
yawIeHHoCTH Toukn K3 (npu AL, =2 0, 4, = £ L.

4.3.2.2. llpn pacyere TokoB K3 B KOHTAKTHOH CeTH
MOCTOAHMOrG TOKE BEHTHILHLIR npeobpasonaTel JoTmye-
THMO XAPAKTEPHIOBITE CPeIHHME HHTErpAILHEMHE Tapa-
METPAMHA.

4.3.3. Pacuer Tokon npe K3 B KoHTakTHOH CETH TIo-
CTOSHHOIND TOKA TAroBoi NoIcTaluMi ropoackors TRanc=
NopTa

433 1. Ilpy OTCYVICTEHMH (HEVYETE) KATOIHLIY peak-
TOPOR B BEIAPAMMTENLHEX ArPperaTax THrosoid noncTanifnm
Tok K3 (L) B avMnepax cneayer onpeieaaTs B CooTRETCTRHH
CO CXEMON TaMemeHHA, NpAE2ISHBON 1A gepT. X, o dwop-
MYIEE !

- NP 3aMLIKAMHH TOIOCHEX nposogos (K3)

£, - all

fh::‘f“+ﬁ_+ﬁu+1rn.|'ll‘ (30)

= MpH 3aMBEAHMH MOMCKHTEIRHOTO [IpoBoga  Ha
enmn (Kd)

E

a

; D_ﬂﬂ;

Cxemu samemenns wenn K3 npe nospesaenns
B KOMTAKTHOHE CETH THIOERX
(MEACIHOMOPIEHEX) BOJCTAHIHI

Fr by
Pﬂ- 'Irl'f
iy ’
Al
g 4
.IrH_EFI-rﬂ;
i
L
- Ly Ly j
G L
o |
Im | The ©
A b
lefp,.q I (I' -Upﬂ
-'rn:.dar $
R4 Hog Inga
—i_r L_J
- tn - iy -
&

d — WNIHOUT{FHFHAEE MATAHHE KOHTAKTHN CCTH, -
AEYVCTIFHMIHHELE THTAHNE EAFHTAKTHA COTH H AnYE-
NYTHOM VMACTES C INMCTM CEKIEF{FHH M H

Yepr. O

(31)

ko R, ,+R +RK_+R+r 1

e = 200 ¥000cTor) ¥05d BRENpAMHATENLHOR yetauoped, B

Al — magenie HANPAKEHHA HA MeKTpHueckoi ayre, B;

[ — yoanenuocTs K3 (oamMa npopogon), KM

R, = conpoTHEnedde K3 BROPAMHTEIRHOR YCTaHoRE, M.
AAC ¥omoCTOND X008 CHEIVeT BRUNCIATE Mo duopmMynaM:
= TP BENGTHEHAN Mpendpaionatensf no Tpexdasiold MocToROH cXeme

E,, = 2ME

= TPH BRINOIHEHH NpeobpasonaTenci no cxemMe I6e 0GPaTHEIE 88310 C VPARHHTEIRHEM PEAKTODOM

E,,=1I7E
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ConpotHaieHde K3 BLNpAMHATENLHON YCTAHOBKH NOACTAHIHA (K, )} B OMax CReayeT Onpefeinars no
(ropavie

Ry, = Ly dy )y (32)

rae m, = YHCH0 DapamielsHo paboTan Y BEIMPAMHTENBHBIX ATPETATOR TATOROH MOXCTAHLIHH,
{p = TOK K3 HA WHHAY BLINTPAMUTEILHON NOOCTAALRE OT QIHOMD Arperara, A
Mpu 3ToM clenyeT NPUHHMATE [y, = {; W ONPEIenaTh ITOT TOK, B 3aBHCHMOCTH OT CXEMEL, N0 KOTOPO#
BENOIHEHE npecbpaiosatean, no gopsyie (40) wan (41), a sxoaswnil B e dopayne Tok [, — no
ipopayvae (34, HMed o BHTY, 4TO!

By =mB + K+ R+ R

X = m AL + XL

(33)

43532, [py wamiary (V4eTe) KATOOHLIX PEakTOpoR B BRINPAMHTEILHEX Arperatay THroBoi mnogd-
cTanuuy Tokn K3 () B aMnepax cneayveTt onpensiar mno opyyiam:
= [ApH BLIMOIHEHHH npeosdpasoBareneid no rpexddaiiold MoCcToBOM Cxene

202E - AU,

TR TR0

(34)

- NpH BBITOAHEHHA NpeodpaioBaTeneid no cxemMe N5e oOpaTHRIE IBEINL ¢ VPABHHTENLHEIM peak-
TOROM

- Al -
[ = LA E - AL, (55)

VIR + R, - (3R

rag By = K+ R fmg;
Rye = Ryfm, + R, + Ry + 2, | — NpH pacuete 3aMBIKAHHA TOMOCHBX NPOBOIOR,
1

m
Ry =Rym, + R+ R+ R+ —npy pacqere 3aMLIKAHHA MOIOEMTENLHOTO NPOBOAA Hi JEMITID,
X, =X + X /m,.

4.3.3.3. MNpH HenofHLY HCXOIHEX JAHHBIX TOKH K3 B CETH NOCTOAHHOID TOKA TATOBOH MOOCTAHLHN
rOPpOOCKOrn TPAHCIOPTA AOMYCTHMO PACCYHTEIEITEh 023 aKTHEHBIX COTIPOTHEIEHHH Uenell nepeseHHorn
TOKA M HCIOTEIOBATE MPAGNHEE HHIE COOTHOLLE HAA:

= 1ok K3 Ha IHHAY BENPAMATEILHOH noacTadudd (F, ) B asepax

_ I.].f,“ . ( 56)
" X+ X m®

= Hanpasende (3000 ¥oaocTonn X083 BEINPAMHTENEHOR nogctadudu (Ly) B soasTax

Uy = U, L+ ALK+ X)) + Al (57)

rag A — goadupHuMedT, VOUTHBAIOIIHA HAakT0H BHE IIHE i ¥apakTepHCTHEN BEHTHIBHOTS NpenbpasosaTeiii
(B cpeanes A = 0,3);
Al — nageuie HANMPAXEHHA Ha BeHTIIAN, B (B cpenves AL, = (.73 B #a nonynpoBodHHKoBLIiT npuGop);
- COOPOTHRIEHHE? KOPOTKOTO MBI KATHA BLINPAMHTEIEHON ModcTanmy (£, ) B ouMax

_ Losb
L, 7

K

R, (58)
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= ToK K3 B KOHTAKTHON CETH NOCTOAHMOND TOKA TATOBON NOICTAMUHK (/) B aMnepax

;= 105, — AL, (59)
“ I‘h + IR °
rae ER — cyvMMaApHOe AKTHEHOES CONPOTHRTEHHE KOPOTEOGEMENYTON LETIH MOCTOAHHGTO Tokd, (.

4.3.4. Pacuer toxos npH K3 b KoHTaKTHOR CETH NMOCTOAHHOTD TOKA TATOROH MOICTAHLUMH XeaeiHo-
OOPOEHOrD TRAHCIIONTA

4341, Ilpy ooHOCTOPOMHEM NMHTAMHHA KOHTAKTHOH ceTH Tok K3 6 MecTe noppesineHms (L) o
AMIEPAN CHeIVeT ONPeIenartt (CM. UepT. %a), MCnoAb3va gopMye:

1}y npH opHEHTHPOBOYHEIY JAHHLIX O TATOBOH MOACTAHLIAH

LT+ p S0 - 1 p + Ry - AL

= i
k p+R o+ R+, 4+l (60)

rae O, — HanpAameHHe XOIoCTone XOaa moacrasunn. B;
Jop = TOK HAPYIKH MOOCTAHLAN OT MOS3I00 HA HeNOBPERIeHHEY CeKLMAX 10HEL, A,
B = HOPMATHEHEN KOoMPhHUMENT BOIMOKHOTD HIMEHEHNHA HANPAXKEHHA HCTOYHHKS JHEPTHM, %)
[, = PAcCTOAHHE OT NOJCTAHIHK A0 MecTa K3, KM;
P = COMPOTHRNEHHE MOACTAHLHM (C YUETOM MATAKILEN CHCTEMBI NEpeMeH O ToKa), OmM:

L, i 8ot
— T HoM - EI
P IJHI“A{EU[I'm.+ 5 ): ol
!
r L.l'ﬂll:l {ﬁz}

it A{ J'?r "S'Jul.ln]

& = MOWHCCTE Tpexdaanoro K3 Ha WHHAY BRICIIEID HANPAXSHAS TArORoH noacralury, KB A;
2) npH OpHEHTHPOBOUHEY JAHHEBIX O TAMOBOH MOOCTAHUHEH H ée Harpyvike (moaaras £, = s 0., 00

Ll (1=p/100) —m RS, — AL

! _— o s

63
K p+Rﬂ+£l+1F‘E+F‘p-F-|I. { :I

Mpumeswsnwsu

I. [Mpy onpesesecHi MAKCHMOLILHOID Toka K3 A0nverHso He vOHTLBATE NPEIBIPHTETLH YIS HAIPYIKY N0ACTaH-
HHH H MLIEHHA HANPHEEHHE B IS H HA BEHTHAAX, 1 TAKXS OPHHHMATE (R, . + R }L L

2. [py onpegereHuy MUHAMAIEHOrO Toka K3 npensipy TeibHo Caenyer -;.uup-umn.u:uuﬂ TOKDBEAVILNK HEcTe il
NPHBSCTH E HOPMHEPOBEIHHOE TPEAsiEHO HIYCTHMOE TeMneparype MpoaEHTEIRHOTO PesHME.

MMpy HEnOAHEY MCXOTHBY JAHHBX A0MVOTHMO TOE HArpyIKe (5, ) NPHHUMITE MUEHEM TOKY CPEIHETImEi
LS AL {‘Iq.'p roal-

3 Ipn 30CTATOMHO NOAHEX JEHHEX O THrOBOE nogcraduns ok K3 B mecte nospescresns () B aMmncpax
CIEAVET DI IEInTh:

~TPH BEUTOIHEHN K NPEO0pRIoBETenER mo TPexX]EEHOR MOCToBRO CXEMEe

22E( = g 00 - m, Ryl - AL, - AL, 64)
V3 2Re + Ryl + (3720007 |

- NPH BETOIHEHHK NPEOOREInERTe el Mo CXeMe ABe O0paTHRE IRELTE © VPLBHHTE LHEIM P kKTopon

1LOLE] +p;|m::_m,.i:3:,rm_¢u - Al (65

roe Ryx = Ryfm, + R, + R, + (r, .+ r):

= R+ R jm,;
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[.1.2. CTaupapT YCTAHARTHEIET METOIHKY ECUETOR TOKOR MPH JAMBLIEIHHH MOMOCOE CETH MOCTO-
AHHOMD TOKI, 4 TAKKE TPH JaMBIKAHFH MO0CD HA 3eMT0 (KOPOYC) I3esneHHoil ceTH.

[.1.3. BeamuuHel, noone#allHe OnpeieleHmi, H IONYVCTHMAA NOrpeliHOCTE PACYeTOR ToOKoE K3
onpeaenanTed veazanu M B e LT uenasmu, 108 edopa 21ekTpoolopyIosaHa H JaliHT J0MYCKaI0TCH
NPHONHAEEHHEE MeTOOR! pacdeTa. OnpeieleHuD NoLeHAT,

= aHAaveHHe TokKa K3 B Lengay MocTodHHOND TOKD B IPOMITEHEIH MOMEHT BPEMEHH;

- MAKCHMLIBHOE (MHKOROE) JHaveHHe Toka K3 B uenax mocToaHHOND TokL,

= VIAPHEE Tok K3 B Uenax MepeMeHHOr? TOKA BEHTHABHLIX npeodpazopatencH (NpH Tpex- H
apvxasiey K3 B peHTHALHEY 00MOTEaY NpeodpaiopatedbHeEy TpadcdopsMaTopois);

- MAKCHMAIBHOE IHAYEHHe VeTaHuoBHBwerocH] Toka K3 B uenax nocToAHHOTO TOKA BEHTHILHBIX
npectpazoRaTeTei;

= MHHHMANLHOE IHAYEHHE VCTAHOBHRIHErocHd Toka K3 B UenAxX MoCTOAHHOTO TOKA BEHTHILHEX
npesdpazopare1eii.

1.2. Hexoanwe Danmsie

[.2.1. [dna pacdera TokoB K3 B 3IEKTPOYCTAHOBEAX NOCTOAHHOTD TOKS HeolX0AHME OOCTOBERHLIE
JAAHHBIE O MEAPAMETPAX HCIWILIVEMOTD WIEKTPOODOPYIOBAHHA.

1.2.2. [lpuBeieHHBe HHAES PACHeTHRE METOIMEH VCTAHARTHBAKT CEATL MAPAMETPOR IS K TR0 Doy -
AOBAHHA ¢ NAPAMETPEME IKBHBATEHTHEIY CXeM 3aMeeHNs, NOIROANMIYVE VMeCTh 0 GCHOBHLIE Napak-
TEPHCTAKH.

1.3, Cxembl 3aMeenna

[.3.1. 23ekTpoodopyiokiHHe VCTAHOROK NOCTOAHHOND TOKA B CXeMaX 3aMellents, COOTRETCTEYHI=
LMK PRCYSTHLIM CNeMAM, CReOVET YUHTLIBATEL JNeMeHTAMH ¢ COCPeIoTOMEHHLIMH MapaMeTPas.

1.3.2. Bece 2NemMedThl CXenbl SaMelleHMd, KPpoMe IeMEeHTa, JaMelaiouiers MMeKTPHUSCKYIO OVTY,
JOTIVCTHMO CHUHTATE COUTASAKMIHME THHEHHLIMH XapakTepHCTHEAMHA, T. B, UX CAMOHHIVETHEHOCTL H BXl-
HMOHHIYKTHEHOCTE, KOAfMpHUHEHT MarHMTHOTO PAacCedHHA, a TAKEEe MIEKTPHYECKOS COMPOTHRISHHE
MOCTOAHHOMY W AepeMeHHOMY TOKY NPHHMMATE HEMIMEHHBIMK, He 3aRHCAIUHMH OT IHAYEHHA TOK3d W
HATPCA e A,

1.4 llapaMerpsd cXEM TaMEIEHHA

[.4.1 lNapamerpil cxeM 3aMeieHMa MOTYT DLITE BRPAKEHE! KAK B MMEHOBAHHBIX, TAK W B OTHOCH-
TedbHEX egrrruas. [lpeanouTirelbHo HCMOILIOBAHRE CHCTEMBl MMEHOBAMH LY S1MHMLL,

[.4.2. MNapasdeTphl TEMeNTOR CXEMB JAMEIIEHHA CledveT OTHOCHTE K CTYIEMH HANPSEe HHA CeTH
MOCTORHHOND TOKA.

1.4.3. MNMpu pacueTay Tokob K3 B 2TeKTPOVCTAMORKAY, B KOTOPLIX HCTOUHMKAMH 3HepTHH (mpeofpa-
FOBATEAMM ) SETHIOTC] TRexdaInee BEHTHILHLE BRHIPAMHTEIN, COCTARIEHHE CXEM JaMelliera Tpexidai-
HEX Uened nepeMeHHoro TOKR, A TAKKe OIpelcIeHie DApAMETPOE PATTHUHBIY MIEMEHTOR B TIPHEEASHME
MY K DAHOH CTYIEHH HANPHKEHHA COeayeT NpoMinoanTs & cooTeetcTnn ¢ NOCT 27514

Mpr vIPpoWENHEX PACYETEY DONYCTHMO MCTOMHHKN JHeprHl (NpeohpasoBaTel ) B CXeMax JaMeLe-
HHA OpeICTARTATE JKBHBATEHTHRIMHE NapaMeTpasMi, KOCHEHHO VIHTBEBAMWHME MApaMeTpld CXeMbl |
PeRHMA TTHTAICLWEN CETH MepeMerHOrs ToKL.

1.5. Henoaszoeanne DBM

1.5.1. DBM pexoMeHIVETCH HCNOALIOBATE MPH MACCOBLIY pacuetax Tokos K3 1nd oneHKH asapuii-
HEX PERHMOE ODOPYIOEIHHA JWIEKTPOYCTAHOBOEK MOCTOAHHOM TOKA, a4 TAKKe NPH PacueTax nepexogHiix
PERHMOLE PEMYIMPVEMEY BEHTIWILHEY [IpechpaiopaTencil, B YaCcTHOCTH, Npeolpaionareled WeKTponepe-
Aa4 WIH BCTAROK NOCTOAHHOID TOoKA.

2, PACHET TOKORB K3 B 2JIEKTPOYCTAHOBKAX, [MTOJYYAKMIIHX ITHTAHHE
OT AKKYMYJIATOPHBIX BATAPERN

1. Hexoansie Sammsie 108 pACYETa H X YCAOBHLE 0f03HAYEHHA
1.1. NeoMeTpH¥ecKHe napaMeTphl NAACTHH COHHUOBOTD aKKYMVIATOR:

— PACCTOAHHE MEAIY WEKTPOOHBIMH IIACTHHAMM, M.
1.2, Yncno areMeHTon aKKyMyIATopHOM GaTapen:

— YHCIO MOCIEA0BATEALHO COSIHHEHHBLIX XIEMEHTOR,
m — YHCAO MAPALTETLHO COSIMHEHNHLIX JIeMeHTOR.

2
2.
h == BRICOTA INEKTPOOHBIX TUTACTHH, M?
a == [LTHHE INEKTPOAHEIX TLTacTHH, M,
f
2
It
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X, = A, + XSm,;
E= LouaV3.

4342 [py onpegenedii ToOKa K3 6 KOHTAKTHON CETH © ABVCTOROHHHM MUTAHMEM HeobXOIHMO

NPHMEHATE CHEMY 3AMEUISHHA, NoKA3aHHyYe Ha 4epT. 99, Ha 270l cxese NpHHATE CAedyviouMe ofosia-
YEHHHLD

A, B — mAarospe npecdpalopaTebHEIE MOICTaHEHH,

C — NOCT CEKUHOHHPORANNA;
Uoae Uy = pacueTHhIE HANPAKEHHA TANOBEX NpeobpaionaTeNbHLN noacTaduni 4 n 8, B;

Ly, g = NpOTAXEHHOCTE CekUMi AC 1 OB, ku;
| — paccToaHMe MeRTyY noacTadumavn 4 w B, K
f, = paccrogime oT ToMKH K3 10 nogcradudm A, KM,

PacueTHOE HaNpaXeHHe TATOBOH NpeodpaioBaTelbHol nolcrTalluuyd (L) B BOILTAX JOOYCTHAO

ONPegeaThk mo hopsyie

L = (1 + pf V00 Uy — ALY, (B )
d AKTHEHLIE COMPOTHRIEHAA CXENME FAMEINEHHA B DMAN — [T ﬂ]ﬂﬂH}'ﬂaH:
Ry = R + 00l
Ry = Ry 1 0
Rip = Byt Fp ol
By = Ry t 1ok
R .= r =1L
Ry = nh * B+ py
R =rl=1L)+ Byt pg

rae B . Bogrs B, Bpgr — CONPOTHBTEHHA NMHTAIMAY Kabeneid, oTXoldmisy o7 noJcTaHudil A u Bk
EoHTAKTHOW ceti 1 | 2-ro nyTeit, O
Hyg, Ryp— CONPOTHRNEHHA OTCACE BEIOUIHY NMPOROLOE COOTEETCTREHHO MOICTAHNUHA A 1
B, O
Py Pe — COMPOTHRTEHHA NPpeobparoBaTelLHLY YCTPOHCTR COOTBESTCTBEHHO TIOECTAN-
umit A u 8, Ow,
Focls Fogn = VIEMLHEE COMNPOTHIIEHEA NPOBOOOE KOHTAKTHRIX ceTeil 1 m Z-ro nyTel,
o B
Fy — VISIEHOE CONPOTHRTEHHE PENLCOBRIX yTedl, On/rn.
Hro0el NOYHHTE HCKOMOS JHadene Toka B mecTe K3, clegyeT npeiBapuTelbHo CREMY 3aMEemle s
{uept. 9G) NpHBSCTH K npocTe Hiesy BHIY, HCTIONBIVA ODLMHBIE cHOCODE NPeolpasoBalid CrXeM.
4.4. Pacuer Tokos opn K3 B IHIHAX DOCTOSHHOTO TOKA BRCOKOND HANPEKENHA
4.4.1. PacuerHas cxesa M CNeMa 3aMeleHHua
4.4 1.1 lNpu pacyere Tokos K3 B IHHHH MOCTOAHEOND TOKD CHCTEME © QOHOMOCTOROH 2NeKTPONE-
pegadedl nocroaunore Toka (AMMNTY cheoyeT HCNOMEIOBATL PACUSTHYIO CXEMY M CXEMY TaMEeleMHa,
npHeeleHse Ha yepr. 10,
4.4.1.2. MNapameTpsl CXEML JAMELIEHMA W MapaMeTphl PEXHMOB CHCTEMB ¢ omMoMmocToBofi [11TT
COAEIVET ONPLIeNaTh ¢ VUeTOM YHCIE MOCTOR, BXOMALINY b COCTAR PeATLHEY KACKATHO-MOCTORLIX TIpesi-
pazoraTereil. Boe napaserpil clegyeT OnNpeleldarh B CHCTeMe MMeHOBAHHBX eOHHHL H NpHEOIHTE K
CTYTIEHH HANMPHASHHA BTOPHYHBLY (BeHTHABHLIY) 0OMOTOK NpeodpasopaTelibisy TpadcpopaaTopos. [pa
FTOM HEODNOEHMO VUHTLIEATE KO3fRpHIHeHTE! TpanchopMalmy npeobpaiosaTe by TpaHcihopMaTopon,
OOECTIEY H BRI MY HOMHHATEHLIN pEEnM npeolpasonaim.
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JnexTpraeckan cxema (2) W exesa saMemesas (3) CHOTEMB, COMEMRAMEH (IHOBENHYD 0XHOMOCTOBY I
MEKTPONEPEIATY CTORHHOMN Tk

LR]? W3 LRz

i

Hepr. 10

44 1.3 Jlna AMHHA DOCTOAHHOND TOEA ¢ KOHLERLMH PEAKTOPAMH COSIVET NPHMeHATL T-0bpasuyio
CNEMY JAMEUIEHHH ¢ HAMEHAIDWAMMHCH NAPAMETPAMH MTYUeil, B BARHCHMOCTH OT MecTa B BHaa K3,

MopMYILEL A8 PACYETA MAPAMETPOR CXeM TAMEeUIEHNA CHCTeME ¢ WIeKTPpOnepenaueil nocToaHHHoro
TOKD OPpHBSIEHE B IPWIoe N 9.

442, OCHOBHER TOMYVILEHHA, NPHHHMAcMBIE P PACYETAX NMepexoIHbIX PERHMOB B TOROE K3

442 1. Ilpn pacyeTtax NEPeEXOIHLN PEXMMOE M TOKOE K3 B THHHAX NOCTOAHHOTO TOKA BRICOEOID
HAMPARKEHHA TOMVCKAETCR:

= He VUMTIBATE BEICIHWE TAPMOMHEHN TOKOE H HANPSRKeHHH B Uenay MepeMeuors H MoCTOSHHOD
TOKGOBE, A (PHALTPLL BRICIUNHY FAPMOHHE MPAHAMATE WIEANEHBIMMH,

= He YUHTHBATE KOMMYTAUHOHHOE BIAHMOETHAHHE MOCTOR KACKAAHOMOCTOROMS Npeohpa sosaTeT,
T. €. CHUMTATE, 9TO KARILIA MOCT KAcKala pabdoTaeT HEIaBHCHMO, I Iec THaIHoM peHMe Mpeotpalo s,

- Mg YUMTBEIBATE JHCKPETHOCTE VIIPARICHMA BEMTHIEH, T. @, NPHEHMATE, YT VIO BEJTHOME HHA
BEHTILTEH B OepexoIHonM BeRHMe HIMeHAKTCA HelmpepLliBHo.

4.4.3, Pacwer Tokos K3 B JMHHKH NOCTOAHHOND TOKA OPH HENMITHLX HCXOIHEIN JaHHBIX

44.3.1. ToK B THHHH NOCTOAHHOTD TOKA B peXHMe paboThl MpeodpaioBaTend «2—3s B KOHLE Hg-TD
Mepiola NOBTOPAEMOCTH (B MOMEHT B = ng 6lF) creayver onpelelaTh no fropayie

(M E V6 E At v (67)
'frr'l:l TCJIEI']'. {Tmsu ﬂr][mj n
roe £ — peiicreviowes spadedde dasuoi 300 rpexdiaanod cueres nepesmediors Toka, B
X, — cyMMapHoe cOnpoTHRETEHHE Uemell nepeMeHHoro Toka (Ha ondy gasy), Ou;
Ay = CYMMapHOE CONPOTHRIEHHE Uened NOCTOSHHOTO TOKA A0 TO4YKH JaMbikaHusa, O,
Cf == VO BECIOYMe A BENTHISH, 30 rpan;
fj = HAYAILHOS IHAYEHNE TOKA B THHHA OCTOAHAOND TOKA, A

IMpwsesa s n e Dopsayna (671 CrpaBeLinE NPH PeaibHEL THANS HEAX NARIMETPOE 1 apesern K3, pasyos
0, 06— 10 ¢, vwms ng = 18—30.

4.4 32 lpenensioe dHAYSHHE TOKA B aMNepax, MpH KOTOPOM COXPAHSETCA PEdHM «2—31= ohpene-
JHET 00 QopMyie

fapen 2.3 = “E;EE lcos o = cos (o 60)). (68)

Mpunyewanne Qopuyaa (b8) cnpaseinuea, ecan iy < hpeg 13-
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444, PacuetT nepexoddoro npoueccd npy K3 o IHHHH NOCTOSHHOND TOKA ¢ NoMolibio 28M

444 1. lNpH pacuete Mepexoiioro NpoUecca nNpH K3 B THEHAX MOCTOAHHONS TOKA ¢ WCTOILI0RA=
HHen DBM pekoMerIveTes] HCNONLIOBATE MATEMATHYSCKYI MOMeNL, CONSPMAILYVID CHCTEME DHdu]e per-
UHANLHLIY YpaBHed Wi 3THX JHHHA B WRTerpalbHBY VEIEHe HHH MOCTOBRX Npeodpasopatensi.

4442, Cuctema THipepeHUHATEHBEY YPABHEHHA THHRA NOCTOAHNHOTO TOKA I0T¥HA GRITL COCTAR-
JMEHD C VUSTOM MAPAMETPOR KOHUEBEX peakTopon. [1na MocToRRY npeobpasosaTeneid cileiveT BCNolbL30BEATE
MY WHTEMPANLHLE XNEAPAKTEPHCTHENR { HHTeTPALHLIE VBHEHHA ), I0TYCKANMME YIET PeryIHPoORAHNA YIToR
BEAOMEHHA BeHTHAeH. B cHcreme vpapHeHHA Tpexdain i MocTosoil npeodpaioBarelh CIEIVET YUHTEBATE
KAK YIpanisesbill HCToMHME TpexiiasHore ToKA NepBoid rapMoHHEN, ¥ KOTOPOrO AMILTHTYIE TOKOR B OCHOE-
HOM HIMEHAKITCH B COOTRETCTEMME C ZAKOHOM HIMEHEHHA BERIIPAMISHHOTO TOKL, 4 (ki 3THX TOKOR —
B COOTHETCTRMM © 3AKOHOM PeryaipoOBaHM VITO0E BETOYeHHA BerTHIe. [L1a cHeTeM B THHKHE nepeseH-
HOTS TOKD HeODNOAHMO COCTABNTE VPABHSHHA COCTOMHMA AT AepHoHYec ki CoCTamTHIoNINY TOKOR |
HANPSCEEHAH OCHOBHON 9acTOTL.

4443, MNepexoasudi pexus Ha 9BM 10nyCcKaeTCd paccUMTHBATE METOAOM AHATHTHUECKOTD TIpo-
CHOIHPOBIHME PeAHMa TIPeodpatoniMg Ha TeRVILHA MOMOHT BREMeHM, KOTOPLI VTOUMIOT NpH odepen-
HOM CMEelIEHRH WAra YHCIEHHOTD HATEMPHPOLAHNAA CHCTeME IH(RpepeHUHANEHEY VaBHEe M.

445 ¥papHeHHA WIEKTPONepeIady nocTodHHOr0 TOKa

4.4.5 1. dudupepeitaibiee VpaBHEeHHA THHEA MOCTOAHHOND TOKS CNeIveT HNHckiEaTh & Qopae
Ko, B cOOTHETCTERN © MPHHATOH CXeMOoil TMeILeEHHA OHM HMenT BRI

I._ﬂm,.'ﬁf; = (LU = Up — Rpda)/La:
il fdt = (L = Uy = Roadan )/ Ly; (69)
dUpfdt = (U — by — Up/RY/C,

rae f, v 1, — cpelHde IHAMCHHA BLINPAMISHHOTO H HHBEPTHPYEMOTD TOKOR, KA,
U 0 Uy, = CpeiHMHe 3HAYEHHA BHOPAMWMISHHOI0 H HHBSPTHPYEMOTO HANPAEEeUHH, KB,
Ly, = cpeaMes JIMadyerie BLRIMPAMISHHOND HanpaxeHus B Mecte K3, kKB;
[ — Tekyulee BpeMHa, o
Lo B Ry — COOTRETCTREHH O HHAYVETHBHOCTE, I, H AKTHOEHOS COMPOTHETEHMHE , (A, LIENH NOCTORMHOTG
TOKD BREIIPAMHTENA,
Lyn R, — CODTBETCTREHHO HHIYKTHBHOCTE, [H, W aKTHEHOE conpoTHEIeHHE, DM, USNH NOCTOA HHOTO
TOKL MHUBSPTOR,
R, U — CoOOTBETCTBEMHO AKTHRHAOE conpoTHaieHme, Oy, 0 eMKoCTh, @, VUNTHBAIOWYI0 AKTHEHYIO
H eMEOCTHYIO MPOBOAHRMOCTE AMHAK NOCTORHHOTD TOKA.
4452 Adng onpenefeHds HATIPAEEHHA BHNPEAMETETR 0 HHEEpTOPpa (L) B KHI0BQALTAN CIOSIVET
MCMEILA0BATE HHTEMPANEHOE YPARHSHHE MOCTOROTS TpeobpasonaTeid

X

U=t |28 Uicnﬁn—%fb}h', (70)

rag +1 = 18 BENpAaMATENA;
| = 1nH HHBEPTOP;
N — YHCI0 NOCASI0BATENEHO COSAHHEHHEIX MOCTOR B KaCKAIHO-MOCTOROM NpeobpasosaTene,
L, — nelcrayiolee sHaMeHHe PasHoro HaNPAKEHHA Ha WHHAX NePeMEHHOI0 TOKA NMPendpalondTeib-
HOH NOJACTAHUHHA (BENPAMUTES HIH HHBSPTORA), NPHBEISHHOE K CTYIEHH HANPAXEHHH BTO=
PHYHOH 0DMOTEH npeobpazopaTelsHore TpancopaaTopa, kKB
I — Yol BEIOYEHHA BeHTHIEH npeodpaloparens (BRIMPAMHTENA WIK HHBEPTOPA), 0. P,
X, — CONpOTHETIEHHE KOMMYTALHH BeHTHAEH npeodpaiopatens (BRINPAMHTELA WIH HHEEPTOPA) HA Ik

draint, Om, (X, = 2X).

Mpumeuvanmua:

l. ¥pasuedse (70) cnpaseateo NpH peXHME FOPEHHK CT0 BEHTIIEH MPynnasy mo J—3 BedTHas ¥ npe yrmax
KOMMYTALIMM %, HE Npessiimommx 60 30, rpaa.

2. Tlpw pacuese NpeawecTByIOUErs (HOMMHUTEHOID) pEEnma paboTel WHEEPTOPE CAEIVET MO EI0BETE YELR-
HEHHE DIPEHMMHTEILHON XAPEKTEPUCTHER
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3 1 X,
Uge = [ 76 Uy cos -5 -;

w N, 7h

(e & — yIoUr MOTACIHES BEHTIICH HHESPTORE, 20, MPUL., HOPMHPOBIHHOS SHAYCHRE KOTOROTD cocmamtget 15 a rpan.

4453 ¥rawl BETROUSHHA BEHTHNEH (0) B 2MeKTPHYECKHXY FPAIVCAN CNenveT OpeleIdaTh © VUeToM
PEMTHPOBIHHA BEHTHICH N0 YPARHEHHAM, JMHCAIHHEM B APHPALe HHAY, COOTRETCTRYIOWIMY Wary 4iuc-
AEHHOTO HHTerpuposarnAa. B obwes cnydas OHH HMEWT BRI

= oy + KA — expi—Ary 1)), (72)
Aot = EK (1 — exp(—AyT,)) + K, AN — expl(—Ay T, ),

roe Af = WAr YHCAEHHOTD MHTETPHPOBAHMA, ]
oy = HAYLILHOE IHAYEHHE VITIa BEIKYEHAA, 3. rpaL.:
AQE — mpHPAITEHRE YIIE BETIOUEHHA HA IAre YHCISHHODD HHTETPHPOBAHNA, O0YCIoBIeH oS
AeficTEMeM PeryiaTopa, 0. Tpan.;
I, Al — cuMBONE NApaMeTpa M OTEIOHEHMA NApaMeTpa, No KOTOPEIM OCYILECTRIAINT PErviiHpo-
BAHHE,
K, K Ky — KOODQUUHEHTE PECYIMPOGAHKA CYMMATORE W KAHATOR PEryiaTopd;
T, T, Ty — JeKTPOMATHUTHEE NOCTOAHHLE BPEMEHH CYMMATOPA M KAHATOR Peryiaropa, C.
[TpH 2ToM cleayeT YYHTLIBATL NPLIEihl PAGOUHY IHAMAIOHOE HIMEHEHHA YIJION BEIIYEHHHA

0= o= 2n/3;

T2 %o, = W

Mpuuesanne ObyHD BEIPEMHTETLE HMEET pervirposanne no Af, | a mueeprop — no AS, UL w Ad

4454 ¥Yron KOMMYTALHH BEHTHAEH (Y) B DACKTPHHECKMX TPAIVCax CleayeT ONpelelsTs no
dhoprvie

X
= sa-——f |-a. (13)
¥ = Arccos { COS @ 70 ) W

4455 ¥ron noracauHa eewTHAeH MHBEpTOpA (§) B JNEKTPHUYECKHMX rpagycax CIeIVeT OMnpeIeidTh
0o dhopsye

X
& = 180" — arccos | cos o, - ——{,, }. (74)
{ e 6 L, . ]

Momye oS 3HAYSHHE VINa & 0o VCIOBHI0 YCTOAUHMBOCTH HHEEPTOPA B AEPENQIHOM DeXHME IO HO
NpeBRIATE 2—3 300, rpai.

4450, AMIUTHTYAY KOMMYTHPYIOWErD ToKa (/) B KHJI0AMIEPAX CNEIVET ONPELEIATE Mo dop-
MYIE

I, =& LIS o {75)
4457 Neficrayviomes IHAYEHHE NEPRoil rapMoHHEN da3Horo Toka npeodpasopaTesHorn TPaHC-

thopvaTopa ([} B KHACAMIMEPAY, MPHBETEHHOE K CTVIEHH HANQCKEHHA BTOPHYHON OOMOTEH, CHEemyer
OMNpeieIaTs no GopMyie

b=+ Ty (76)

rae f, W Ly — OPTOTOHANEHEIE COCTARIAMMUIME TOKA, KA, KOTOPRIE CASAYET RMYHCIATE 10 BRIRKEHHAM
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't
L,,,=1'T| {, sin%tlcniusin{u#%j}—5inql&+ﬂcn&%] +fjms{n:+'r}|;

(77)

V2
."ﬂ,,,zln-l' . 5in-1£-[Emsucﬂs{uw}]—ms{ﬁu ‘|-']-r:n|:|n.5'.%r-—51Ir

2 R

Mpumeganue. Yo of By B sepascHuax (77) CIEOVET BRPLGKATE B PAANHEY.

4458 Coctapnamwoinde Tpexdminoil MOMHOCTH KACKAIHOTO npeobpaionaTesa; akTHRHVIO () B
METABITTAN M PEAKTHEHYI () B MErasOabTaMnepay, KOTophie IeHCTEVIOT Ha IWHHAX MepeMEeHHOre TOKa
MOICTAHMHH, CHEIYeT OpPenenaTh Mo Py Tam:

P, = +3UANL, ),

T8
0, = —3U(NL,,). {8

4439 [deficreyvionee avadedde fasioi 200 skpreanen THOH CHCTEMEL {£.) B KHI0BXIBTAX CASIVeT
ONMPEJENATE ¢ YY9eTOM MOTeR: HATIPAEEHHA B IHHHM [EPeMEHHOMe TOKa OT aKTHBHON H peakTHBEHOM
MOIHOCTER, pacxoAyeMbLix Ha NMpeodpaioBsaHHe IHEPTHH

E = \/{ U LJ[',_[EJHH f JI[.![',_ [::ﬂ: I,

(79)

rae U — daanoe Hanpaaed e Ha LHHAX NepeMeHHord TOKA NpeodpasoBaTelbHol NoACTAHUHN (BLITTpA-
MHTENLHON HAH HHBSPETOPHON]), PARHOE HOMHHANLHOMY Hanpaxenin, KB:
X; — HHOVETHBHOZ CONPOTHEAZHHE JTHHHAMK AePeMEHHOre TOKA Ha CTOPOHE BRNPSMHTERLHOH HIH
HHBEPTOPHOH MoacTanwe, O,
4.4.5 10, deficteviomes aHaderde fasiore HanpaEeiig Ha IWHAY MepeMeHHore ToKa NReodpaioni-
TeNLHOH moacTanuuy (L) B kHIoBonsTax npd wipecTHol /00 cHeTeMil CIenyeT OnpefgiaTh To Qopanie

U= "JEE = (AL, )7 + AL, (50

rae "Ii{'rl'.il:- = II.{N'FQI]-:; 'ﬁ'ﬂf.‘llll = "rt{-N"';I:JII}'

4.4.6. MaMenenpe napaMeTpoB PEMHMa WIEKTPONEPeIadYd NpH KOPOTKOM JAMLIEAHHH B JTHHHH
MOCTOAHHONY TOKA

4.4 6.1. PesvnuTaTid pacueTa NepexoiHoro MPOUeccd B BLINPAMHTENE, MOMVIEHHLE © TOMOMILI
DBM. npHeetedsl B IpHIoKeHHA 10, 9TH KpHERE OTPAXAIOT THIOBOH XapakTep NPOTEKAHHA NPOLECCOE.

TPHITOXEHHE 1

Cnpasosue

TaGnuua 2

BACKTPONHMENCCHRE KOHCTAHTEL, HCIOILIYEMLIE
upu pacyere Tokos K3 07 CHHHEOBO- KHC IO THEIX

TaGnuua |
Pacuemise nanusie s aksysyasropa CR-1

AKKFMYIHTOPOR

[ PT— Eammz Fnumetne D T M UE TR Exummua Mpeseru

paRETR HIMEpEHNE fLapaseTpa KOHETIHT] EIMEpeHns MM EREH U
h M 010 o 0. . I1,20—1,34
d M 0,170 0 ! (L0—1,1p10-"
i L 0,003 T (Onam)— ! 10—215
E" B | 1,05— 215 N R TR I el T 1,5—51_5
E ﬂM'H_ :}?35 . o Ell'll:lﬂlﬂi:'.“._ 1 :| +1I:|1DETE
Rn-p;. e a5 10 [y Eln'll:hﬂ.'l-.ﬂ Bl I.:I —1],[}241
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TPHIOKERHE 2
Cupaeounoe

YYET BJIMAHHA YWIEKTPHYMECKOH I¥TH HA TOK K3 B ¥YCTAHOBKAX MOCTOAHHOIO TOKA

Japncamocts koaddummenra K um askysyasmopaoil Jasncumocts koxpduaumenra K
Garapes Taea CK (kpasas J) o MammeE mocTossmong AAS TEHEPATOPOE MOCTORERGID TOKS
Toka MowpocTe g0 H0—150 kBt u sanprsennes nanpiscunes 220 B (kpasan 1)

220 B (kpuean J) or conporugienns menn K3 u 440 B (kpusan )
o1 conporHeresns mens K3
fg K
d
ﬂ,g .,,..-l"-.= oy - __==Q

/"f " 7

o / /&

K v
/ »r /
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MPHIOAKEHHE 3

Crpasosae

YYET ¥YBETHYEHHA AKTHEHOID COINMPOTHBIIEHHA KABENA OT TOKA K3
B YCTAHOBEAX IMOCTOAHHOTO TOKA

JasncumocTs koidHmenTa yeeamena JapncamocTs KocHhMIECHTE FECAHHENE
AETHEHOM COUPOTHEICHHS EA0e1ei PAIHBn CeseHmnil AKTHEHOID COUPOTHEICHHE EaDeacil pasHsn codenmni
€ MeTHEME EuiaMe ot Toka K3 ¢ ATHMHHHEBEIME Huaame o1 Toxa K3
npn npoaoaseTeasEscTax K3 0,2 ¢ npa npoasaseTensEscTax K3 0,2 ¢
(enmmesie pawnn) § 0,6 ¢ (nysxTHposie Tnamm) (emmommsie meane) B 0,6 ¢ (DyHKTHRHEE [THENR)
£=25pr? et
DN wow w omoe ms 20 ca|\ SOTOGS G0 50 185 240
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JapHeHMOCTL PAIPALHOTO TOKS aEkyMyaTops Tana CK-1
o npogonsmTensiocTn K3 opa K3 pa ero sammmax
mgy, = 1L,21; 0= LOS-10-% m'fe; v, = 16,5 (Omm)
No= 5018 (moas/a)ym/A; gy = +0,0278; g5y = —0,0242
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MPHAOAEHHE 4

Crpasosamne

JABMCHMOCTE HANPAKEHASE HY 3AMHMEX

JApAXCHHOTD axkyMyaATopa e CK-1

OT CHALI TOKA B Hava kasi mosent K3
NP TEX e yeaosusx m = 25 °C

Uil
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TPHIOKEHHE 5
Cupaeounoe

YMPOIIEHHAA METOAHEA PACHETA HAYAIBHOID TOKA K3
B LIENH AKKYMYJIATOPHOH BATAPEH

Hawaaenmii rox K3 8 uenw axysmynaropaodl Garapen (£ ,) B asvnepax seucinsor no dopudyae
l|| _ I|l|llEMI-\.-
A nSm) R

+ R

Wi 1111

ras 0 — SHCI0 DOCTEEVENTE EHO COSIHHEHHBD 2EMEHTOR (PaBHD YHCTY AIeMEHTOE, HAXRIIHXCH B rEIZ:I.'IZ!-.EI|'.|5I.iIf"|-Z

B — STHCIOG MAPEULISIBHO COCAHHEHHEN FNEMEHTOE (RIBHO HOMEPY SGKEYM '_r'.'.IH'I'lZIIPII.I.'I'Ii Eli].'l':'li'.l:.‘lrl THITA LI":._I

Bxomsune B ary IIHZI[!IM}'.'I'_&' BUAHYMHHE ONPCACTHREIT HIH EPUHEMIKFT DaBH BRI .
I} BHemmee COMPOTHRICHAC TI0 TOMER K3 l:j\'"m] B OMAX O VHCTOM TICPEXOIHOM CONPOTHEITCHHA ECTOY HEX

KOHTAKTAOBE JICMCHTHOTD KOMMYTHTORES !ﬁ'_. ;'

H;II:I.I = HIIIIJ + HI K*
npueasan K, = 0,005 Owu;
2} rpaHHYHDE cOnMpOTHETCHNE (K ) B oM

_ =5 -3,
R = {n/m) 7,510

3 onpu R 2R

£

= 1,938 u R, = 54107 Om;

[Ep“ H;II:I = jzl'.'\I
fa

Hanpseaesue wa aasiss skgysysmoproi Sarapen (L) 8 BoseTax o i sHei mosdent K3 onpessnawT no

= 1,70 Bu R = 401077 Ou

ipopa y e

=R, 1

Emur Tkl

TPHIOKEHRE &
Cnpascunoe
TaGnuua 3

OpHeHTHPORIMHLIE KPATHOCTH MAKCHMATEHLY (MRKOBMX) tRavcanii Tosos K3 408 Mamme nocrosmsong moka
nanpaxennes 110—T750 B 8 2aeHcaMOCcTH OT OpO3BeIeHRs MOmBOCcTH Mamns, kB,
M YECTOTY BAHIEHHA HEOPA, 00/ MHE

Pacuernu i napamerp KpaTHOCTH MaECHMMI LMY (THEOEL K] TUHKGN 8T5 MAUENH nunpaxennes, B
Pt My KRBT (06 mmn} L 730 £00—T50
K(JHJIE}ICHFI"'_'IHEIHILEJE AL MHEKI
[ OICRH0 — 12—8 —
2500 — 13— [5—12
N0 — 15—10 15—12
[ 200300 — -— la—15%
HL'J{I::IM MEHCHPOBAHHEE MANMEHHES
SO0 5—4 6,5—4 —
REEH f,5—5.5 6.5—4 —
[ OO0 1.5—6.5 T—6 —
| S0 1.5—6.5 T—hk —
BN - 14—H —
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2.1.3. Hauanuvue napaMeTphi:

2 — HAYANLHAA OTHOCHTENLHAR [UIOTHOCTE WIEKTPOTHTA,

R, — HAYANLHOZ CONMPOTHETIEHHE JIeKTpOanTa, ()

R — HAYANLHOES COTIPOTHRISHHE MONOMHTENLHON MIacTHHEL, OM;

Ry — HAMAMLHOS CONPOTHRIEHHE cenapaTopa, O

2,14, DnekTpoxHMHYECKHE KOHCTAHTEL

n — gosfpuument anduhyann nosos HSO, -, mic™';

N — MOJOKHTENEHAA KOHCTAHTA, XapaKTEPHIVIOMAA HHTEHCHIHOCTE RIEKTPOIMEX PeakiHil,
MOmL AT

T — YIENLHAA AEKTPONPOBOIHOCTE ekTponnTa, Cwa '

Byys £y =~ MOAOKHTENEHAA W OTPHUATENLHAA KOHCTAHTRL, ONPedsidemMble OpH  AnnpoKCHMALHH
ypanuernii Hepucra, Bf{imoaea- ')
2.1.5. PacqerHue JHAUYeHWA NapaMeTpob akkvaymatopa CK-1 M IHa4YeHHA INeKTPOXMMMYE CKHX
KOHCTAHT CEBHHLOBO-KACTOTHEIX AKKYMYTATOPOR NPHBLISHE B OpHIoKeHHH 1.
2. 1.6, Onpenenfeniie NApaMEeTPhl {MPOMERVTOUHEE), HCNONLIVEMBIE NPH PACUETAX:

B — KOHCTAHTA, XAPAKTEDHIVIOIAA YISHLHOE COMPOTHEIEHHE RIEKTPOIMTA NPH 3a0aHHOH
KOHUEHTPALHH ¥ TeMneparype, Ou/u;
E — obpatimad AC akkysynatopa, B;

(2]
E, = AN noMIpUsaEWH akkyMyaTopa, B
£, — BHVTpeHHAA SO aKkyMyIaTopa, HAXeIaerocd B pesaHMe KPITEOBPEMeHHOIO patpaia
BOaLIHM TokoM, B rpadHuecky onpelensoT Kak TOUKY NepecedycHMA cnpasieHHoii
BOJET-AMIERHON XapaKTEPHCTHER C OCLED ORPIHHAT,
[ — BHYTPEHHEE CONPOTHRICHHE aKkyMyIATopa, (s,
2.1.7. lNapamMeTpsl, XapaKTepHIvIOLIHE CETh NOCTOAMHOTO TOKL!

R, == AKTHEHOE CONPOTHRIEHHE BHelHel cetn (uenu K33, O,

R.. — AKTHEHOS CONPOTHETENHE QUIMAORKH, O]

R, — AKTHEHOES COMpPOTHETEHWE Kabeneii, O

R — AKTHOHOE COMPOTHETMHRE NPpoBoaoG, (s

K — AKTHOEHOE COMPOTHETENHE TOKOBLMX KATVIMEK OTEIEHAINMINY annapartos, O,
R, . == COTPOTHEAEHHE KOHTAKTHEIX CoeaHHeriid, (.,

2.2, Uxema 1aMemienda
2.2.1. lNp cocTapNeHyH CXeMil JaMelieHa LA pacueta Tokos K3 B aieKTpoyeTaHORKAN, Toayda-

IRLIHY MHTAHME OT AKEVMYIATOpHOHR OartapeH, JOTYCTHMO HE YYHTLIBATE HHAVKTHBHLIE COMPOTHRICHAA
MenMeHTos nenedl (cw. uepr. 1)

Cxems SAMEIEHHA CETH, DRTACHMON 0T AEKYMYIATORNEGE Garapen

Eam Wem Fow P |l|i|'-'11:' e B AUs
—|[—| -
_—Il-

‘e

Yepr. |

2.2.2. IMpu pacuete Tokos K3 cneaveT yUNTHBATE COMNPOTHETEHHE MOCTOAHHOMY TOKY OLMHOBKH,
Kabeneil, NpoBoanE, TOKOBRIX KATVILUEK OTETIOUAIOUIHY ANNAPITOR K NEPeX0iioe CONPOTHRETEHHE KOHTAKT-
HEIN COeOHHeHMIT, NooToMY BHeues conpoThilende venmi K3 (R ) B omax B obileM ciydae pasHo

R||m=RuU|+Rr:IJ+Rnp+Rrr:+RLc' {”
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MPHAOKEHHE 7

Pewosendyenoe

POPMYIE JLTH PACYETA MAPAMETPOB CXEMbI 3AMEINEHHA MAHIHH
MOCTOAHHODID TOKA

l'iHn_','uTHul-m-nTh OOMOTEHN BOADYEICHMA MEIIHMEE NOCTOSEHOM TOK ”—;l B IEHPH
1Mo, £
L= 'EF_L}_ i)
AWy Ry

HugyETHEHOCTE CopHecHOil (KOMIayHIHOE) obsoTel (L.} B renpy

o, ay
I = L,-I[FIE-:- : 2)

MunyxrnsHoc e AkopHoi obsoTien (L) B reHpH D3 HEKOMIEHCHPOBAHHBIX MALLHH

| 1 LI||.
— 5 s 3
o K,=5 3 7 . (3

ok
&l

1)
‘I-u - I| HixM
Hiki 11_

[ i [ i:'“ _ KD':"[I.F’.I'.IHJJ,HCHT HACKILUSH KA MEFHUTHGH CHCTEMbL [EABREDE NOUTHMOR MALLTHH kI
ILTH ROMICHCHAPREHHEBEX MANIHH

.L - .-11 UIHIIJ«'I ] _3 1 LIIIIIII-\.H‘ ) "‘t_:l

“ / T2 I
s EH% F"""u MM

HumyvsrneroeTe: AXOpHON WEnH KOMOSHCHPOBAH R MELLHH iLH] B IreHpH
L=L1,+1 4L, (3)

re L, — HHAVETHBEHOCTE O0MOTEH SKODH;

.II_“ — HHIOYETHBHOCTE KOMITCHCDLMOH Hki OOsOTRS

{, — HHAYKTHAHOCTE 00MOTER 200BIMELIY. THUTIICOE,
HuoysrBrocT: ARopHOi wens redepuropon (L) B reHps

i
'L-.q =|},t5 .IrIrI:HIL‘ '_‘El:|

[T m'l‘"

re Oy — OCHOBHEH YIJHOBLH CKOPOCTE BPALeHns srops, 1/
f— HUCAD TAR TIAEHEY THUIKICOE.
HumysrnesoeTe AKOPHOA Ueny HepepepoHBHEY GRcTpoxose vaud (L) B redps

{ [
= 19,1 HOM X {7
L imu pry”

rae C, = 1,1 — mnn nemrarened;

L
C, = 10,2 — ana reseparopo.

MHIyKTHEHOCTE AKOPHOM LETH PA3THYHBEX TPV MAWHH NOCTORHHOM Toka (L} B respo

Hird l . {E:I

rie A — BeapaamepHsli Kospgieune T, YN THBRRILIAA 0CoBHHOCTE KOHCTRFYKLRH MAIUHHE MOCToRHECrD Toke. Ero
PR M TRIEELET (0 MHHEM Sae0rckors qaopsyiapt. [Tpn opuedTipoBo g HEA PaCUSTax A0NYCTHMG MOTIOLSn-
HATE CPEIANE SHAMCHHA YEASHHHOID KoadepHlHEHTI, TPHESISHHLE & Tadn. 4.
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AXTHEHOE CONMPOTHEEHNE OOMOTKH HKOPA (/) B oMax

El'Inmu 'id 31 (%)

Ra = [ﬂ-..jﬁ-.lln_ +0.451) T_Tlﬂ'_r":PJ 14
wpw Vg

rme {, — LIHHE MATHHTONPOBOAA BE1 BEHTUIALMOHHL KAHATOR, CM;
T — MONIHICHOE TEeHNE, oM

J, — MIOTHOCTE ToRa B oBMOTKS BKOPA, A,."n-mzj.

L — memcerMeHTHOS HANPRXEHHe Ha koaneeTope, B, wotopoe oienyver onpeaenate no opuyae

- UI‘I:H 'Fllﬂll 1 ]u]
Eomediasm’

A — nuHeilnam sarpyks sEopr, AJou;
F— PEOHYC HEOPHA, CM.
CyMMAPHOE CONPOTHRICHAS SEOPHOR 1 KOMICHCELHOHHOE OOMO0ToK 0 O0MOTER 1051B0MEEX [OCTHKCOE  YHET0M
MATEHIH HANPHACHHA HA weTkax (£, ) & omax)
K = 2R

H [

(11}

Tabawyga 4

Pacyernme HAPAMETPE] LI MAINHH FOCTORERMND TOES

Innve e FUCHTTHOID EpaMoTPi
rFl:r'll:II.I MU HEH MOCTED HHAE TR
ES Aon T e
THXOXDAHEE PEBEPCHEHEE NPOKATHEE IBHIATEIN 0.075—0,125 0,100 250,070
To we, ¢ apyxxonomoil oOMOTEOR RKopH i, (65—, 100 0,085 (. 040—0, 060
BRHOTPOXOIHERE  HEPEEEPCHBHLE NPOKATHEE TRHTETEH
CHEUMATEH RS 0,60 —0,070 0,065 001 2—0,020
[MemepaTops NoCTORHHOM TOKA © 0AHOXOI0806 06MOTKD
HEOH 0. 140—0,175 0,157 (0.018—0, 030
BLicTpOXDIHEE HEPEEEPCHBHLIE NPOEATHLIE JBHIATEIH 0. 080—0,115 0,097 (A 20—0, 050
MesepaTopi MOCTOAHHOID TOKA © QBYX- M TPEXXOMOBLIME
OOMOTKEMH 0,115=0,145 {1, 130 0, 020—101,035
Laswrsee norbesHpe TEHFATENH NOCTOSHHON TORL Ao 0,25 o 0,25 Ho 0,1
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MPHAOKEHHE &

Pexosrendyenoe

DOPMYIILL ILUH PACHETA NAPAMETPOB CXEM 3AMEINEHHA CETH
NMEPEMEHHOTIO TOEA H NPEOBPAZOBATENLHBIX TPAHCROPMATOPOB
MPOMbBINUTEHHBIX W TATOBLIX MOICTAHILAA

Muoysrisroe i aKTHEHOE CONPOTHEACHIA CETH NepeMerHoro Toka (4, 1 R,) B oMax cieover paccuuTrH TS no
eIy

_ ot
S
R, = X X/R),.

Humyskrisuoe i axrneroe conpoTiriesna npeobpaiosimensiorn tpancihopuaropa (4] o £) 8 omax cagayer
ORISR 0o Ceopsey s

i ) AP
X, =g [1?13})‘[? = 1

Bk T SHosi T

Ui].r.'-u: _.'_'i_P': }

Rr: 'i-l.'!hr S“u“]
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MPHIOKEHHE 9

Pexanendyesoe

POPMY/IBI LA PACHETA NAPAMETPOE CXEM 3AMEINEHHWA CHCTEMBLI
C WIEKTPONEPETAYER NOCTOAHHOID TOKA

Huaykruenoe conporianesne npeodpaioaarensHoro Tpadchopuaropa (X)) 5 OMAX I0NYCTHMO ONpeaeInTL Ges
YHETA S0 AKTHEHOI CONPOTHRICHNE

w LU

[ i 1

A:r:mj;iﬂHT -

Hueaykrnenos conpoTHeASHIe THHER NEPCMEHAOMD ToRd (4] B 0Max CacayeT ONPEIcIaTE © yHeToM Kosififin-
UHERTA TRAHCHOPMALHN npealpasoBaTeasHore TpascdopMaropa

X =X | Uunulf
L VA [ Lli'mlll :

Hanpstsenue paGovera omeetaacann (L) B xinosonsrax neperdanail (cetenoii) obsorin npeobpriosarens-
HOPD TPAHCPOPSIATOPA CHEEIVET ONPEIEIHNTE, HOXOAH W3 CIIETYRMLETD CODTHOILIEH M

LIIIII'.I!:-I: =
L

pab i

% L
YT

N AR

a

roe £ Loy — HOMUHAIEHOC THHERHOS HANPAACHHE HE UWHHAY Ipeobpasosare sHoil nomcranunn, kB, npuaoscHos
B nepadqHGil 0bMoTEeS TpaHciopsaTop;
L, — pacqernoe haaHoe HANPHAESHRE HA WHHAX npeobpasoratensiol nogcteausn, KB, obecneunsam mes
HOMHUHATBH B pedus npeolipasoibHng,
Napamerpr T-obpazHod cxeMbl SAMEILEHES JTHENRH MOCTOAHROIT TOKS CIEIVET ONPELEIHTE Mo (hops viEs:
A GEVELET HOG DHHHEN (CHOTeM <M io]— oo )

Ly a= 2y + X, g ol
Bipa= 2R+ ol 2
IH OOHOUENHOR THHHKE (CHCTEME +NPOBH—3eMle |
Ly q= Ly ¥ (X iy ooy

R =Ry +ry s
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MPHAOAKEHHE 10

Crpasosame

PEIVIALTATH PACHETOB HA 3BM IMNEPEXOIHLIX MPOUECCOB ITPH K3

B xauecrse npusepa wa vepr. 18 npueesesn pesyastars pacueta pin SBEM nepexoaqoro npouecca @ BEINSH-
muteae ape K3 8 aunsn nocrossaor toks Jom HEnmmnHocTH peai bl DAPAMETPE BEPRECHE B KPETHOCTRK
COSTRETCTIYHAIME HOMHHLILH X MEPAMETROB (VIR (0 B Y BRIHAEHEL B [ HAHIX).

Mepexoaupil npouece Ha cTopope BunpasuTess npu K3
B JIHHHH DOCTONHHON TOKA

Uepr. 18
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HHPOPMAIIMOHHBIE TAHHLIE
1. PAAPABOTAH H BHECEH Texnwsecknm KoMuTeToM 117 «Dpeprocuabsennes

2. ¥ITBEPAJAEH H BBEAEH II,.[I,I-LﬁL‘TBHE IMocTanoerenwes KOMHETETE CTAHAAPTHIALNE B METPOAOTHE
CCCP or 19.12.91 Ne 2000

3. BBEAEH BIIEPBbLIE

4. CChLTOYMHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEHTGI

DEoinavenne HTO. na xoropsfl aasa Cowdaxi Hoamep nyveera

MOCT 27514—487 1.4.3

5. HIEPEH3JIAHHE. Hoabps 2004 1.

Peguxrop A deowose
Texnnaecknil pegaxtop 8 8. Toyoecowa
Koppekrop M.C. Nedoweas
Eosnsmrrepran sepetes HoA. Hosedeoand

Mo amo, M 02354 or L.07. 300. Canee s gobop 09 122004, MMoaowcano o nesars 27002005 ¥on, nev.a. 4,18, Yy =smsna. 5.2
Tapex 106 3xd. © 2410, Fas. 54,

HIME Hisarerscrno crangapros, [OTOTS Mocess, Koenopesms i mep., L4
hetip s/ fewew adandards. o e-mianl: infEPsiamdards s
HaGpano 8 Haparenscree wa [123EM
Orrevarano & awane HITK Huareascrse cranaapron — ten. s Mockosckn it nevammaxe, 1050671 Mocksa, Tanwn mep., b
Mep M OBO102
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2.3, Pacuer toka K3 ¢ yserom aexTpuqeckod oyra B mecte K3

231, Tpu onpelefe i MEHAMLTEHOMO IHMeHNA Toka K3 HeodXoaHMo VOUTHEATE WIHAHHE Ha
oK K3 akTHRHOrD cOMpoOTHETEHWA WISKTPHYSCKOH Avrd, mosdHueamwimed o secte K3, 3710 suaueHmne
PEEOMEHAYETCA ONPeIenaTe no popayie

'Fb: o = KJ"H BT
rae K, = nonpasodyniil koodupiamenT;
f, o — ToK MeTantiudeckoro K3.

FnaueHua koxdhHUKHeHTa K, INA JNEKTPOYCTAHOBOK C AKKYMYTATOPHWMH DaTapedaMHd ARMAKTCA

vHKLIHEeN peWIBETHPYIOIETD CONPOTHIIEHHA Henmd K3

R=K,+ R

H HMX CASIVET ONpeIetdars mo Kkpueodd 1 va gepr. L.

2.3.2. Mpu onpenete N MHHEMATEHOTO JHAYeHNA ToKa K3 pekoMeHIveTes VAMTLIBATE VBETHYSHHE
AKTHEHOTD COMPOTHATEHHA KaDend K MOMEHTY OTEIIoUeHH: K3 Benencrne ero Harpenadud Tokasmu K3,
AKTHEHOE CONPOTHIVIEHHE Kabend (r,) B oMax ImpH Harpese ero TokoM K3 paccuuTebaioT no dgopsyie

Fy = 0y P,

rae €, — KoadupHUMEHT, VIHTEIENOUMHA VEEIHYSHHE AKTHEHOMD CONPOTHITEHHA METHOTD HIH ATMMH-
Hueporo kabensa. [pn npubiceennsx pacuetax sHavenue koxbduiuvenra C, aonyekaercs
npHHEMaTE pasHey 1,5 Tpe yrouneddsx pacyetax kosdubuunent O, choeayeT onpeieiaTs B
COOTEETCTEMH ¢ uepT. 13—13 B 3aBHCHMOCTH OT CeueHHa Kabeld, ToKa H MpoIeTHEHTE T BHOC -
™ K3
Fiy = AKTHBHOE CONPOTHEISHHE METHOMD HIH ATOMHHHEEOND KabDetd npH resneparype ¢ = +20 "C, Oag.
2.3.3. Ipu pacuere MAKCHMAABHOMD IHAYEHHA Toka K3 nasenne HanpiieHHd Ha WIEKTPpHYCCKOH
oyre SOMyeTHMO He YUHTREATE, KOrIa Tok K3 B veTanopke He npensiaer 25 KA, a TAKKE B VCTAHORKAX
¢ DONLUIHAMHE TORAMH K3, eciH He MPUHATEL MEPLL, HCEMIPLMIOUIME BEIOYeHHe HCTOUMHMED MHTAHHS
EOMMYTALHOHHEM ANMARITOM Ha MPeIBIPHTEIRHD YCTAHOBIEHHYR JAKOPOTEY HIH HA Uelb, NpelBapi-
TEILHD IAKOPOYeH HYEY TIVTEM HENPABHIBHOMT BEOHEHAA KOMMYTALHOHHLX AnNapaTomn,
2.4. Pacuer rokos K3 B ceTH, nHTaemMoi 0T CRBHHIOBO-KRCIOTHOID SKKYMYIATOPA
24.1. Pacuer roka K3 B NPOHIBEOABHEIH MOMEHT BPEeMEHH
2411, Tok K3 (Tok paspaga !P_:j B AMIepax CEHHLOBO-KHCAOTHO AKKYMYIATOPE ¢ MLI0CKOmapan-
MEALHEIMH MEETPOIHEMH TUACTHHAME HA TTOCTOAHHOE AKTHEHOS COMPOTHANEHHE B [POHIBOILHLIH Ao-
MEHT BpeMent CISIVeT OnpeIenaTs: no qopsyie

P (2)
Fl NR, + R+ B lsinty,

riae ! =— BpeMd C Havana peaspiana, o)
Ry = R, + Ky + Ryl
— | —
R = | 4+ = (1,002;
s le.l-l'll{ 115“_‘_ Run. }“

E, =032+ 1,434,
8= {gll "gzl}'r"r-"'l':hd}l

2‘-'ﬁ'-nl] + le}
X, ~— KOPHH YpanHeHHs Clg x = 57 - X
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Nna onpeaencHua KOpHeH YPaBHeHHA THIA CIE X = X NPHMEHTIOT MEeTol YMCIeHHOH HTepalMy,

Mpuwmesanne B xaueerae npuseps Ha YepT. |6 NPHBEIEHA JMERCHAMOCTD PAIPELAROIT TOKE AKKYMYI5TOREL
mana CR-1 or gavrenssocry K3 npn K3 wa ero sasasma.

242, Pacyer Toka K3 B HAYAILHBH MOMEHT BPEMEHH
242 1. Hasaaeuwil tok K3 (TOK paipsaia) CBMHUOBO-KHCAOTHOTO aKKyMyasTopa (f,) B ammnepax
CHNEOVeT OIPE1es1aTh No @opayiie

- 4F
[,= T I (3)
e~ i AR, + R 1+ Blsin'y

Mpumevanne B gavecrse npameps Ha qepr, 17 NpspeieHs 3aBiciMOCTE HANPUECHAR HE SUEHMAY
JAERSHEOTD akEyMyasTope Trms CR-1 oF okl Toka 8 HEMEnseLi sosedr kK3

2422 Tlpy vIpoWeHHEY PAcUeTay HavbHBI TOK Pa3pdans CEHHOORO-KHCIOTHOMD aKKYMVIATORA
AOOVCTHMO OOpedeltaTs no qopuyie

== E_ 'ﬂ-\.'l
Ly = i 4

o npHHusare £, = 2,05 =215 8B, £, =010 = 10,15 B n A, = 0,004,007 O

2.5. Pacuer Tokos K3 B cerd, nHTaesoll 0T CEHENOBO-KRCAOTHON AKKYMYAaTOpHOi GaTapen

2.3.1. Pacder toka K3 or akgyvMyIaropHoi Garaped B OpOM3BOILHLIA MOMEWT BPEMEHH CIEIYET
PACCHHTEBATE Mo opuyne (2), samenus 8 Hell £ wa B =af, B, wa R =(/m)R,_ w £ na £ =
= nk,,.

232 Tok K3 or aksyyyndaropioid Gataped B HaYATEHBIH MOMEHT BPEMEHH CAEIVET PACCHHTLIBATE
no dhopsyae (33 ¢ yueTos m. 25,1,

253 [Npr ynpolleHHEX pacueTay HauansHeid ToK K3 o1 akkyMyaropioll Garapend ciIeIver onpe-
O2MATE N0 METOMHKE, HANGHEHHOI B NPUWIOHKeHHK 3,

3. PACYET TOKOB K3 B JJIEKTPOYCTAHOBEKAX, ITOJNYYAUIHUX ITHTAHHE
OT MAHIHH MOCTOAHHOI'O TOKA

3.1. Mexomusie TANNLME A8 PACYETA, HX YeAOBHLE 0DOIHAYEHNA | DAHCHLE VCIOBHA
1

311, Mexopupe JaHHBE HOMAHANLHOM PefHMa MallHHBL:

P, = AKTHBEHAH MOWHOCTE (MOIWHOCTE Ha Baay), kBr

Ui = HanpakenHe axopa, B

- = TOK #Kops, A

fgow = TOK ODMOTKH BOADYRASHHA, A]

Myoy = YACTOTA BPpALleHHA 9KOpA. o0/ MHH,

3.1.2. HauaneHile 3Ha49eHHA NAPAMETPOR PedHAa:

£ w— BIC ManmMHel NpH XoaocToM xoae, B;

b — TOK COMOTEM BO30YRISHHA TIPH XO00CTOM Xoae, A

iy — YACTOTA BPAUIEHHA AKOpA B MOoMeHT K3, of/Mumn.

313, JononHuTelsHble TapaMeTpel peXHMa:

AN — MHHZHHAA HArPYIKE AKOPA NPH HOMHHATLHOM PeXHMe PabOTL MALUTHHEL, AfCM]

Aww — AMITEP-BHTKH TOMNepeuHiodl peakiil AKopa mTpH HOMHHATBHOM pediive paboThl MaliHHLL
Aw, = aMIEP-BUTKH NOCAELOBATENLHON 0BMOTKH MPH HOMHHAILHOM peXHME paboThl MAILHHLL,
Aw,  — aMOEP-BHTKH BOGGYAICHNA OPH XOM0CTOM X0 MALTHHLL

3.1.4. Onpenenfgesble ¥ JPYTHE NapaMeTphl, HCOOIEIYEMEE NpH pacyeTax Tokos K3

N, e YHCID NMPOBOIHHEKOE OOMOTEH SKOPH;

W, — YHCAD BHTKOE OOMOTEH BOIDYHISHHA,

W, = THCIG BHTKOE NOCIe10BATeILHON 0DMOTKH]

a — YHCIO Map NAPLTIENEHEY BeTEeld AKopHoH 0BMOTEH;

ay — YHEIO MAPALISIBHEX BeTheH olMOTEH BOIOYVEIEHHA;

ey e RO TAPAIEIBHLIX BTSN NMOCIeIomaTe BN OMOTEN;

F = KOMPEHIHEHT MArHHTHOTO PACCEAHHA [MABHEY NOTKMCOR,
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i == YHCIO Map NOIKCOE MallHHLL

B = KOBMPHIHERT (WHPHHA) KOMMYTAUHOHHON J0H ]

g = peakTHBEHaA T KopoTKoaMKHYTON cekuHH obvoTel axkopa, B;

B, — YHCHO NEePeKPRITEY WETKOH KOLIEKTOPHLY NIACTHH,

Al — NepexoiHoe MageHHe HANPEe il IWeTOMHOrD KoHTakTa, B

R, = SKTHEHOS CONPOTHETEHHE AKOPHOH oOMOTEH, 6]

R, = dKTHEHOE CONPOTHEAEHHE OOMOTEN TODABROUHEX MOIHO00E  KOMIEHCALHOHHGN odwoTim, (O

f, = AKTHBHOE CONPOTHEIEHHEe MOCHeIoBITeILHOH oOMoTEH, D]

R, — NepexaiHos COnpOTHEISHHE WeToUHOT) KoHTakTa, ()

fo = CYMMApHOS AKTHBHOE CONPOTHEIEHHE BoeX 0DMOTOK AKopHOoH uemn, O,

Ao = CYMMAPHOS AKTHRHOE CONPOTHRAEHHE BCeX o0MOTOK AKOPHON LenH ¢ VMeToM MMepexolHoro
COMPOTHETENHA WETOYHOM KoRTaKTa, (s:

R, = CyMMapHOe AKTHBHOE CONPOTHENEHHE e Axopda, (O

— axmn;:gelmnpﬂn{meuue BHeLHeH ceTd (ueny K3), O, KOTOpoe CledveT OnpelensaTh
mo . 222

315, Bancuwe VCEIOBHA ONH OOpelcIcHiE BEIHYHH B CHOTEME OTHOCHTENLH X SIHHHALL

E":'.‘- = uu-:ulf ;I:I-= ;unulf RI!I = Ua.”e.'

3.2, Cxesa IaMeLICHHA
3.2.1. TpH cOCTARTEHMHA CXEMBI JAMELIEHWA CETH, TTHTASMOH OT MALIHHE NTOCTOAHHOI TOKA, CIAeIveT

VUHTEBATE HHIVETHEHLE CONPOTHRIEHHA OOMOTOK MALIHHLEL H AKTHBEHLIE COTIPOTHETEHHA MEMeHTOR
Uenell MalEHEl B AHell el CeTH,

Cxema saMemieHns A pacueta Tokok npd K3 noawcos ceT NOCTOAHHOING TOKAZ NPHBEISH: Ha
YepT. 2.

3.1!“11[‘!213!’.“! CXEMY W CXUMH JANEHIEHHE CETH, MHTAEMKE 0T MUIAHE MOCTORREON TOKA

Yepr. 2

3.3, Pacuer tokon K3 B ceTn, nuTaeModl 0T MAUIMELI NOCTOANNOT TOKA
330 Towm K3 6 uend akopd (i) 4 & uenu oGMOTKH BOS0vAIenua (f,) MAHHE NOCTOMHIEOMD TOKS
B MPOHIBOIEHEIH MOMEHT BPeMEHH CASIVET ONPeneiaTh mo qopMyam:

jd.l HE -fu'_ - !1;" E-r'f?:': * I:I'-n:“ — -fu'_}irk.rl':.: {.T}
I =l T (g — i ) et Ta s (i = fude™ Tr, (&)

Ae iy — YCTaHOBMBILHHCA ToK K3 B UenH dKopd;
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dfo = YCTAHOBHBUIHACH TOK K3 5 uenu ofMOTEH BOS0YVAIEHIA,

L = nepexonmeli ok K3 B neny aKopa B HaUATEH L MOMEHT;

Iy — nepexoaneit Tok K3 5 uenu oBMOTEH BOSOYVAIEHHA B HAMATEHEI MOMEHT,
T/ — nepexoaHan NOCTOAHHAA BPeMEHM LS AKOPE, C)

I — nepexoiHad MOCTOAHMAA BPEMEHH UENH 0OMOTKH BOIDYAHNEHHA, C;

— ppeMda OT Havana K3, ¢

Y

Mpusmesanne Bobues crydae MalHEE DOCTORHHODD TOKA MMei0T 182 oDMOTEY Bo30vRIcHR {cama-
BOSOYVAECHHE B He3aRMcMoro soadyvaneHns]. [py MatemMatriyec ko onucaHn NEPexoIHEX [TPOLCCCOE 3TH 00MOTEN
MOMTYETH MO JMCHATE OIHOH SKBHBANCHTHON obMoTicoil BO3Dy sieHIE .

CoCTanAIIHE TOKOE AKOPA W oOMOTKH moabyvaneHHuda npi K3 B ceTH. numacMmol o7 MallnH
OCCTOAHHOID TOKA, MOKASAHL Ha 9epT. 3.

Pacuerdue cOCTIRASINNNE TOKGE HEKOPA H 00MOTEN sodlyancens opn K3 Mampes n0CTORERON TOKS

Yt ‘I
"f;fn
-Fﬂ'm;n;
] A— +—=
/f" E ¥
B
"'f:;'ﬂ" T T;!
f
iwo)
ifg e
ja‘me:;
iy SN U S— r-l'i"!'.l:l. .H: - —
i £
f
]
'f’;'-:.n":fe} _a
Y
Yepr. 3

3.3.2. PacqeT HAYAILHOTO NEPEXOIHOTD Toka npH K3 B uend axopa
1321, Hauankpoe nepexoinoe COMNPOTHRIEHH: LenH fKopd (R]) B oMax cneaver onpeJeidaTh o

thopryne

R, =R +pI=—R, (9)

rie B — godfupHuHenT, YIHTHBIOWHH PEAKUHI0 AKOPA NPH 3aMasiLBzomeid KOMMYTAUHH, KoTopd
JOTIVCTUMO OIOPeReIaATE: N0 opsyne

B = (Aw,, + bAS) Awy; (10
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0 = KOMPPHOHERT, YYMTHBAIMINA MATHHTHOE PACCEAHME TNARHLIX NOTIOCOR, IHAYEHHE KOTOPOro
HaxoIHTCH B npegenax I3 =g = |18,

CymMMapHOe AKTHREHOE CONPOTHRIEHHE Hend AKopd (R} B 0Max ¢ VMeTOM AKTHEHOTD COTPOTHEIEHHS
BHELHHEN ceTH 1o Touxn K3 cnenyeT onpelenars, HCNONLIVA BEPLEEHHE

Ry = Ry + (AU + e )/ fion + Ros, (11}

NPHYEM CYMMAPHOE AKTHEHDE COTIPOTHBISHHE ODMOTOK AKOPHOH uend Mamwnusl (£, B OMaX pEKOMEH-
JVETCH MPHHHMATEL PABHEIM

By = 1LM(R,+ R, + K. i12)

3.3.2.2. Havaneueifl nepexodnuit ok uenu axopa (I s amnepax npi K3 5 310l venu caeayer
ONPeIenaTh 0o opayne

i o= e Ry, (13}

rie ¢; — vayankiaa ANC, papuas 1C xomocToro ¥oga Mamnie, B.

3.3.3. Pacuer yecTaHOBHBIErOCH ToKa ipH K3 B uene akopa

3.3.3.1. ¥YcravosuBLIMICA ToK uend axopsa (f.) B amnepax npd K3 8 370l uend # HeIaBHCHMOM
BOIOVAIEHHH MAHHE CTeayeT onpeleiaTe no dopuyie

liw = e/ Ry, (14)

rae e, — 300 akopa B yeTaHoBHBwesMca peknse K3, paspas 200 xo00cmore xoga MaliuHer, B,
£, — conpoTHRIEHHE UeNH AKOPA b ycTaHoBHBLIeMcH pexuse K3, OM, KOTOPOE J0NYCTHMO OTIpeie-
AT KAk

Ry= R, + (P = i, (13)

rae Y — KOAfMpHIHEHT KOMIAVHIHPOBAHMA MAMHHE], KOTOPLI LI8 MAIIHH TOCTOSHHOM TOKA HOPMATh-
HOTD HCTIOTHEHHA NIPH YYeTe Peakiil KOMMYTALHOHHBY TOKOE MeHLIWE B H onpejendeTca no
dropsyne

Y= A A i 16}

3332, YorauoBMBINHICA TOK Deny akopd (L) B avMnepax npy K3 B 2Tod UenH H caMoBo30yvaIe HHH
MAIHHE JOMVETHMO OMPenciaTh, HCIOWILIYA MPHOKeHHOE COOTHOLIEHKE

lj = Keof{Ry + Ry, (17}

rag K= 0,05 = 0,15, mpuuest CyMMapHoe AKTHREHOE CONPOTHETEHHE O0MOTOK AKOPHONA e M UeTok {53
VUETA HIMEHEHHA MATEHWA HANPAKEHHA MO0 meTkaMy npd K3) (K2) B oMax onpegeTsioT Mo Bl paxe HHo

R = LR, + R, + R} + R, . (18}
334 PacueT NOCTOAHHEIX BPeseHl
3340 NMocTodnuyy BpeMedd Hend SxKopd () B CexyHIax MpH HeV4eTe BIAHMOMHIVELWH C
OBMOTEON BOIDYVHISHHA CNeayeT OnpeleldaTs no Gopuyre
y=1,= Li/R, (19
rae L, — cyMMapHas MHIYETHBHOCTE ODMOTOK e Akopa, ['H, koTopas pasHa

Lﬂ = 'Lu T LII + Lh” ':2”}

rae L, = HHOVETHBHOCTE SKOpHOH obMoTEn, TH]
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L, — HMIYKTHBHOCTE NOCAEN0RATENLHON obMoTiH, [h,
L, = HHIVETHBHOCTE KOMMIZHCALHOHHON ODMOTEH M 00MOTEH TofaBouiEx nomwocos, .
3.3.4.2. NocToaunyio BpeMedd o0MOTEN Bo3GYRIeHHa (T} B CEKYHIAX MPH HEeyIeTe RIAHMOHHIYK-
UHK ¢ SKOPHOE W NoCIeaosarelbHol o0MOTHAMK CHeIYeT ONPeIenaTh no opsyie

=L /R, {21)

rae Ly — WHIVETHBHOCTE OOMOTKH BOADYRIeHuA, 1
R, — aKTHBHOE CONPOTHRIEHHE OOMOTKH BO3GYEIeHNA, UM, KOTOpPOE AOMYCTHMO ONPeleldaTh Kak

R= Eji,. (22)

3.3.4.3, [Nepexonuyn NoCTOANHYIO BPesMeli 0OMOTKH BOI0VALIEHHA :T‘,’} B CEKYHIAN ChenyeT onpe-
OeATE Mo opsyne

', =T (R, R (23)

31.3.4.4. MNepexoauywo NOCTOAHHYIO BpeMeHH uenH axopd ( 75} B cexkyvHIax o NpearnoioEeHHd, 4To
oDMOTKA BO30YRICHHS HENACTCA CEEPXNPORCIALEH, caeaver onpeaenars no opmyne

f:.:i.l = I.-:.I!. Hll"l'q.n:lylil-':l' {24}

3345 Tlepexoauyi NOCTOAHHYID BPEMEHH UemH axopa (7)) B CEKVHIAX © VUETOM AKTHREHOMD
COTIPOTHEIEHHE OBMOTKH BOSOVAIEHHA CleaveT onpelenars no Gopaivie

Ta
L — o i 25
In’ Ta'l.l TI:_T:'" { ::I

135 PacyeT HAMAIEHODD AEPeXoIHOre ToOEA B Hend ofMoTEH soabysaeHa
3.3.5.]1. HauanbMuiil mepexoIHeil Tok B Hen# oOMOTKH BOodGvaOenus (f,) B aMnepax npd K3 mo
BHEWIHEH CeTH CleayeT onpeleIaTs no fopuyvie

frg = fral Ry Ry), (26)

roe
R = R — 275,07 ). (27)

3.3.6. Pacyer VCTAHOBHBUIETOCA TOKA B LEMH ODMOTKY BOIOVAIEH

31361, Ecni MalmiMHa NOCTOAHHOTO TOKA MMEST HEJBHCHMOE BOAGNVEISHHE, TO NPH KOPOTKOM
HMBKAHHHA BO BHEWTHER CETH CISAVET NPHHHMATE {e = g SCAH Xe MAIMHA HMEET CaMoBoIDyANeHHE,
TO Je. DIM30K K HVII.

3.3.7. OnpeneneHye MOMEHTA BREMEHM, KOrNa TOKH B LEMAX AKOPT M NapulielbHoid obMoTin
BOIOVAIEHHA MAKCHMAILHE, H TOKA B MecTe K3

3.3.7.1. Bpema or momenTa soanukHobeHa K3 o0 MoMenTa, KOTIa TOK B HENH AKOPA OKAILIBASTCA
MAKCHMATLHLIAG, (£, ) B CEKYHIAY CneayeT OMpelelaTh N0 BhlPase

, T ¢ il
s = 2375 (7% Jle ——. (28)

F g [} i
roe iy =&/ Ry. (29)

3372 ToK MaliHibl, 3aMBEEAIHACA 4eped BHeHID KOPOTKOIAMEHYTYH CETh {CM. CXEMY 3aMe-
[IEHHA Ha YepT. 2), CneqyeT OnpeneiIats Kak
by = Iy — &

Kl 4

(3)



