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OINPEJEJIEHUE PACYETHBIX 3HAYEHUIM TOKOB OJHO®A3HBIX KOPOTKHAX
3AMBIKAHUI, KOMMYTHUPYEMBIX IMHEHHBIM BBIKJIIOYATEJEM
IPU I'PO30BBIX OTKJIIOYEHUSX BO3AYIIIHON IUHUA

Busnaueni ¢popmynu 0nsa po3paxyHky 3Hauenb cmpymy 00HOPA3HO20 KOPOMKO20 3AMUKAHHA, W0 KOMYMYE UMUKAY Y URAOKY

2p0o306ux GiOKII0YEHb NOGIMPAHOI TIIHIT eeKmponepeoasanH.

Hﬂﬂy‘leﬂbl ¢0pMyflbl ons pacuema 3HAYeHUll moka 00H0¢113H020 KOpPOMKO20 3AMbIKAHUA, KOMMYMUPYEMO20 GblKlI0Hamesiem
npu 2po306slx OMK/II04YEHUAX eo30ymu0ﬁ JiUHUuu 3ftel<mp0nepe0auu.

ITOCTAHOBKA ITPOBJIEMbI

HopmupoBanue 3a3zemieHus Ha BO3IYLIHOW JIMHUHU
(BJI) anextponepenaun Hanpspkernem 110 kB u Boimte, B
YAaCTHOCTH, BBHIOOpP HAMOOJBIIETO 3HAYEHHS CONPOTHBIIE-
HUS pPaCTeKaHHIO 3a3eMinsttonux yerpoiicts (3Y) omop B,
MIPOU3BOJUTCS B 3aBUCHMOCTH OT Y/ICIFHOTO HKBHBAJICHT-
HOT'O COMpPOTHBIICHHs 3eMitd BIoib Tpacceel BII [1, 2]. Tpu
3TOM (PYHKIIMOHAIFHBIM Ha3HAYEHWEM 3a3€MIICHUS OIIOp
BJI ompenenen oTBoA B TPyHT TOKOB MonHuU. Takoil noa-
XOJl K HOPMHPOBAHHIO HE CTABUT B COOTBETCTBHE ITOKA3a-
TENH TPO3OYIIOPHOCTH U cpencTBa rpo3ozammtsl BJI 110-
750 kB ¢ HaJeXHOCTBIO 3JIEKTPOCHAOXKEHHS IMOTpeOHTe-
neit. Kak pesymnbrar aroro [3] — pasnuuue B uncie rpo3o-
BoIX oTkirouennii BJI 110-330 kB, BBIIOIHEHHBIX HA OIO-
pax pa3IMYHOW KOHCTPYKIIMH, HO MMEIOIINX OJIMHAKOBBHIC
conporuBieHus 3a3emiieHnst B mpenenax 10-30 Ow, co-
CTaBJISICT HECKONBKO pa3. B cBmu ¢ stum B pabore [3]
MIPE/UIOKEHO ANBTEPHATUBHOE DEIICHHE 3aJaud BHIOOpA
HanOOMBIIETO 3HAUCHHUS CONPOTHBIICHHS PACTEKaHUIO 3Y
orop BJI anektponepenaun mo KpuTepuio obOecnedeHHs
TOTOBHOCTH OOOPYIOBAHHSI 3HEPTrOCHCTEMBI, KOTOPBIH
peanu3yercst B BUIe HOPMHUPOBAHHOH MEPHOIMYHOCTH pe-
MOHTA JIMHEHHBIX BBIKIIOYATENIEH. DTO O3HAYaeT, 4YTo 3a
MEKPEMOHTHBIN MEPHOJ] MPONUCXOANT TOJTHOE MCUEpPIIaHNe
KOMMYTAILMOHHOTO pPecypca BBIKIIOUATENS MPHCOCIUHE-
Hust BJI, noneBoe yyacTue B KOTOPOM COCTABJISIIOT OTKITIO-
YEHUS TOKOB OMHO(A3HbIX KOPOTKUX 3ambikanuii (K3) mpu
rposze. OTcrofia — 3ama4da ONpeAeIeHUs] HanOOIBIINX 3HA-
YeHHH TOKOB OfHO(a3HBIX K3, KOMMYTHPYEMBIX BBIKITIO-
yareJeM IpU IPO30BbIX OTKIOUeHUAX BJI B 3aBucHMMOCTH
ot nonoxenns Toukn K3 va BJL.

AHAJIV3 TYBJIMKALIUIA

B pa6ore [3] mpu omeHke HCIOIB30BAHMS KOMMYTa-
IIMOHHOT'O pecypca BBIKIIOYATENS] MPUMEHSICTCS Hadallb-
HOE JEUCTBYIOIEE 3HAYCHHE NEPUOAMYECKOHM COCTaB-
nstommeit Toka Tpexdasznoro K3. Tlomoxkenne o pacyeTHOM
Buze K3 npu BeiOope HanOoIbIIero 3HaYeHU COMPOTHB-
nerns 3Y omop BJI sBnsercs npuHmnmansHeM. Jeiict-
BHUTENBHO, TIPH yAape MoIHHUHU B oropy BJI, B Tpoc BOIH-
3W OITOPHI WJIM B TPOC B CPEIHEH YacTH MPOJIETa B CIydae
00paTHOTO MEePEKPHITHS JINHEHHON W3OIISIUH C OMOPHI Ha
MPOBOJI M3-32 MEPEHANpPSHKEHUH, 00yCIOBICHHBIX MPOTE-
KaHMEM TOKa MOJHHUH TI0 OIIOPE M MEepexoja NMITYIIbCHOH
IIyTH B CHJIOBYIO NIyTy, IpoucxoauT omgHodaszHoe K3 Ha
3eMiTio uepe3 comportuBienne ayru [4]. TTockomsky mpu
rpo30BBIX mNopaxeHusix BJI B ciydae e€ OTKIOUEHHA
(wmm OTKITIOUEHUST OfHOM (haszpl ¢ oJHO(A3HBIM aBTOMA-
THYECKUAM TTOBTOPHBIM BKIIOYCHHEM) HMEET MECTO OHO-

¢aznoe K3 mHa 3emitio, TO B LIeH TOKa HYJIEBOH MOCIEIO0-
BATEJBHOCTH B 3aBHCHMOCTH OT cCIoco0a 3a3eMIICHHS
TPO303alIUTHOTO TPOCA OKA3BIBACTCA BKITIOUCHHBIM FUTH
COMPOTHUBIIEHUE 3a3eMiieHus omnopbl BJI, wnu BxoaHoe
COTIPOTHBIICHHE CHCTEMBI "Tpoc-omopsl’” [5] u comporus-
nenue ayru. PykoBojsme ykasanus [6] mpuMeHuTensHO
K pacyery NEpUOANYECKON COCTABJISIOUIEH TOKA IpPHU He-
cumMmeTprdHbIX K3 m0omyckaloT He yYUTHIBATh aKTHBHBIC
COTIPOTHBIICHHS PA3ITUYHBIX DJIEMEHTOB PACUETHOH CXe-
MBI, TIOCKOJBKY PEe3YAbTHPYIONINE SKBUBAIICHTHBIC WH-
JIYKTUBHBIC COMPOTHBIICHUS PACYCTHOW CXEMBI OTHOCH-
TenbHO TOYKM K3 3HAYNTENbHO TPEBBIIAIOT PE3YIbTH-
pYIOIIHE aKTUBHBIC CONPOTHUBICHHUA. [IpIMEHUTENHHO K
paccMaTpuBaeMoOl 3ajjade yKa3aHHOE BBINIC IOITYIICHHE
3aBeIOMO HE MPHEMIIEMO IIPH COMPOTUBIICHUSIX 3a3eMIie-
nus onop B npenenax 10-30 Om. Yuer B ienu Toka Hyse-
BOH MOCIIEZIOBATENTFHOCTH COTPOTHUBIICHUS, BKIFOUEHHOTO
B Mecte ogHodazHoro K3 Ha BJI anmexrponepenaun, ObuT
npousBezieH B pabore [7], ooHAKO OH OTpaHWYEH YacCT-
HBIM Clly4aeM ofHouenHoi BJL

Hesblo cTaThH SBISIETCS BBIBOZA (POPMYI IS OTIpe-
JIETICHUsI pacyeTHhIX 3HaueHUil TOokoB oxHo(azHoro K3,
KOMMYTHPYEMOI'O BBIKJIIOUATeNIeM NpucoennHeHuss BJI
ANeKTponepeaayy, Mo Mepe yIaIeHUs] MeCTa 3aMBIKaHHS
Ha BJI OT IMH MCTOYHUKA MUTAHUS U C YUETOM 3HAUEHUS
COTIPOTHBIICHHS, BKIIFOYeHHOT0 B MecTe K3.

I'PO30BBIE OTKJIFOUEHHM S HA OJTHOLIEITHOM BJI
OrnpeneneHre pacxolOBaHUsI PECYPCa BBIKIIOYATENS
npucoeauHenus BJI anekTtponepenaun npu rpo3oBbIX OT-
KITIOYEHMSIX MPOU3BOAUTCS HAa OCHOBAaHMM MH(OPMAaLUH O
3HaYEHUSIX KOMMYTHPYEMbIX TOKOB omHodazHoro K3. V-
JIOBHSI BEIOOpA BRIKITFOYATENS IO OTKITFOYAIOIIEH CIIOCOOHO-
CTM TIpM OJHOM BBIKIIIOUAaTENIE HA MPHUCOEAMHEHHE CIe-
JIYFOIIIME: BBIKIIOYATENb JOKEH OBITH paccuMTaH Ha OT-
KIIoYeHre Toka TpexdasHoro (wm omHodasHoro [6]) K3
paBHOro cymmapHomy Toky K3 Ha cOOpHBIX IIMHAX 3JIEK-
TpoycTaHOBKH MuHYC Tok K3, monrekarommii mo KoMMyTH-
pyemoii BeIKiTIOUaTeseM juann [8]. Beikimoyatens mprcoe-
quHernss BJI mpu rpo30BBIX OTKITIOYEHUSIX OymeT KOMMY-
THpOoBaTh TOoKH oxHodasHoro K3, mambomsinee 3HaueHHE
KOTOpBIX ompezensercs npu ofgnogpasnom K3 Henocpenct-
BEHHO 32 BBIKJIIOYATEIIEM, a BCE OCTAIBHbIEC 3HAUCHUS 3aBU-
CAT OT MecTa 3aMblkaHus Ha BJI u cnamator no mepe nepe-
MemieHus Mecta K3 or muH paccMaTpuBaeMoit 3JeKTpoyC-
TAHOBKH (MCTOYHMK IHTAHKS) K IIMHAM MPHEMHOI MOJ-
CTaHIWH, TOCTUTast TIPY 3TOM HAHMEHBIIET0 3HAYCHHUSI.
Omnpenenenne 3HaueHWH TOKOB onxHOodazHoro K3,
KOMMYTHPYEMbIX JIMHEHHBIM BbIKIIoYateneM Q1 wmcrou-
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nuka mmtanust Cl, mo mepe mepememenus mecta K3 or
IIMH paccMaTpuBaeMoii mojcraniud (ymaneHus |) Bbi-
HOJHUM JUTS CIIeyIolIei pacuerHoii cxemsl (puc. 1). Tlpu
3TOM OTMedaeM, 4to B Mecte onHodazHoro K3 na BJI 6y-
JIET BKIIIOYEHO HEKOTOPOE CONPOTHBIICHNE, 3HAYEHUE KO-
TOPOT'O 3aBHCHT OT psiia (GaKTOpPOB: criocoda 3a3eMIICHUs
IPO303alUTHOrO TPOCA, 3HAYEHUM CONPOTHBICHHS AYIU
B Mecte K3 n conpoTtuBnenus pacrekanuio 3Y omnop BJIL.

Cc1l K® c2

-1
O "
|

Q2

Puc. 1. cxonnas cxema 1y1s pacueTa Ha9aJaIbHOTO
JICHCTBYIOIEIO 3HAUCHUS IEPUOANYECKOM COCTaBIIAIONICH
ToKa oxHOoda3zHoro K3

PaccMmoTpum pacripeenicHre TOKOB MPsIMON U HYJIe-
BOM mocnenoBarenbHOCTH Tipu omHodaszHoM K3 wepes my-
ry conporuBieHueM R, ma BJI W u Haiinem HavanbHOE
JIEMCTBYIOLIEE 3HAUYCHHUE NMEPHOANIECKON COCTABIIIONIEH
toka K3, xommyrupyemoro Beikmouarenem Q1. Tlpwm
3TOM mnpeanonaraeM, uro BJI mmeeT rpo303alIUTHEIIL
TpocC, 3a3eMJICHHBIN 10 BCeH JJIMHE, a CONPOTHUBIICHUS 3a-
3eMJICHUS OTIOpP ¥ JIWHEI IpoiieToB BJI oquiHAKOBEIE, T.€.
YETBIPEXITOIIOCHUKH ""TPOC-OIIOPHI OJHOP O/THEI.

B obmiem cmydae rpo3oBoe orkimoueHune BJI mpu
TIPSAMOM TIOTTaIaHUH MOJIHHM B KaKIyro u3 orop BJI (wmm
Tpoc BOJIM3U HeE) MOKHO pacCMaTPHBATh KaK OJHHAKOBO
BEpOATHOE cOoObITHE. [IpyruMu ciioBaMH, IIpH OIpeiere-
HHUM 3Ha4YeHUI TOKOB omHOda3Horo K3, koMMyTHpyeMbIxX
JUHEHHBIM BEIKITIOYATEIEM TPH TPO30BBIX OTKIFOUYCHHUSIX
omHorentHo# BJI, paccmarpmBaeM BapHaHTHI TPO30OBBIX
MEPEKPBITHI OT nepBoi 110 N-i omopel BJI, oTcunteiBas
ux ot mwmH ucrounuka C1 (cm. puc. 1). Ucxomnnas cxema
JUTA OTIpeNieTICHHsT 3HAYCHHMI TOKOB HYJEBOW ITOCIIEIOBA-
TenpHOCTH Tipu opHodaszHom K3 Ha i-it omope ommHoren-
Hoit BJI ¢ 3a3eMyieHHBIM 10 BCeH JUIMHE TPO303alUTHBIM
TpOCOM, TIpuBeleHa Ha puc. 2. B cxeme 00O3HAYEHBI:

Rsy.on — compoTuBienue pacrekanuio 3Y OIHOH OMOPHI
BJI; Z1p ip — IpOROIIBHOE CONPOTHBIIEHHE TPO303aIUTHO-

1@

ro Tpoca Ha uMHe mposiera BJI; Ik Q13*l§)113 02,3

(1) 1)

lOK,Ql,T u lOK,QZ,T — TOKH HYJICBOU MTOCICAOBATCIIbHO-

CTH, BO3BpAIIAIOIINECS Yepe3 3eMIII0 B IO TPOCY JaHHOU
mmann; Uyko — HampsbkeHUE HYJIEBOW IMOCTICIOBATEIBHO-
ctu B MecTe ogHogaznoro K3.

Hcnonb3ys METol CHMMETPHYHBIX COCTaBIISIFOIITIX
[9] mavanbpHOE HelicTBYIOMICE 3HAUEHUE TMEPHOTAIECKON
cocTaBJsronIel Toka onHopazaoro K3, koMmMmyTHpyemoro
JIMHEHHBIM BBIKITIOYaTeneM (miist BeIKrouarens QL) mpu
TPO30BOM TIEPEKPHITHH Ha i-i OIope JyIs paccMaTpHuBac-
Moro ucnoiaeHus BJI, ompemenum Ha OCHOBaHHH KOM-
IUIGKCHOW CXEMBI 3aMEIICHWsS, B KOTOPOH COXPaHEHBI
0003HAaUCHNS KaK W B MPEABIIYINX cxeMax. Komrmiekc-
Has CXeMa 3aMeIeHus ToKa3aHa Ha puc. 3.

B manHOW cxeMe IOMONHWTENHHO K MPEIBIIYIIIM
obosnavensl (cM. puc. 1): Ziwi, Zows — COTPOTHBICHHS
TPsIMOiA U HyJIeBOH (0e3 Tpoca) MocienoBaTeIbHOCTE! yua-
crka BJT W ot mmme ucrounnka nutanus Cl 10 mecra of-
HotazHoro K3 (i-s1 omopa); Zywp, Zowp — @HAJIOTHYHO, HO OT
s ucrounuka matanust C2; Z%wi, Z%owe — Toxe, uto M
Zown, Zowg, HO ¢ ydeToM Tpoca; Ztowi, Ztowz — COIPOTHBIIC-
HHE HYJCBOM MOCIEIOBATEIFHOCTH Tpoca Ha ydacTke BJI
oT mUH UCTOYHMKOB TaHus C1 u C2 COOTBETCTBEHHO 0
Mecta ogHO(pazHoro K3; Zirowt, Znrowz — CONMPOTHBICHUE
B3aUMHOU HHAYKIIUHA HYJICBOU ITOCICAOBATETHHOCTH MEXKITY
MIPOBOJIOM JIMHHH ¥ TPOCOM Ha COOTBETCTBYIOIIHX, YKa3aH-
HBIX BhIe, yaactkax BJI W; Zgx 11, Zpxi+1,n— BXOIHOE CO-
OpOTHBIIEHHE cUcTeMbI "“Tpoc-omopsl” ot (i—1)-it omops! 10
1-it onoper 1 ot (i+1)-# omopsr 1o N-it omopst BJI W coot-
BerctBeHHO (eM. pHc. 2); Zict, Zica, Zoct, Zocz — CONPOTHB-
JICHUSI TIPSIMOM M HYJICBOW TTOCIIEIOBATEIHFHOCTEH, XapaKTe-
pmyromue cetb C1l u C2; Zys ,Zos — pe3yABTUPYIOIINE CO-
MIPOTHUBIICHUS CXEM 3aMEIICHUS MPSIMOU W HYJICBOHM TOCIIe-
nosatenbHOcTel; |k o1 U loko1,i — TOKU NPSAMOU U Hy/IeBOH
mocieaoBaTeIbHOCTEH B mermd  Bbikmodarens Q1
Ucp sion = Ucp iow — CPETHEHOMUHAIBHOE HANPSKEHHUE.

ZTP,I'[P ZTP,HP W ZTP,I'IF ZTP,HP ZTP,HP ZTP,I'IF
C1 2 2 2 2 2 2 Cc2
S I o o B e M o B ey I L o B e
[ | ——— — o |
L] LS
By — e
SL(OII)QQl Rx
l YT
r S!OK‘QZ
31(01|)<‘Q1‘T Uk l
| ‘ 30 —_]
— = 0K,Q2,T -

- R3Y.()l'[

@
oropa 1 jonopa i ‘\ oropa N

R3Y.()l'[

R3\/.()l'l —

) -

Puc. 2. UcxomHast cxema Jisl pacueTa 3HaYE€HHiH TOKOB HYJIEBOU MMOCIIEA0BATEIBHOCTH B [[EMTH JIMHEWHOTO BBIKITIOUATEIS IPH OTHO-
dazsom K3 Ha i-it omope oquomenoii BJI ¢ 3a3eMIeHHBIM [0 BCeil ITHHE TPO303aMIUTHEIM TPOCOM
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Puc. 3. KoMrutekcHast cxema 3aMeIIeHsI TS ONPe/IeIeHHs] HAYaIbHOrO ISHCTBYIONIEr0 3HAUYCHHUS IEPHUOIMIESCKON COCTABIISIONICH
ToKa ofHodazHoro K3 B 1enu BEIKITIOUATENs TIPU MPO30BOM TIEPEKPHITHH Ha i-i ormope

HauansHoe nelicTBylomiee 3HaYCHHE IIEpPUOJIHYC-
CKOH cocTaBisromnielt Toka ogaodasnoro K3 B menm pac-
CMaTpHUBaEMOTro BBIKIIIOUaTeNs npucoenuHenus BJI mpu
K3 na i-it omope BJI cocrasut (cm. puc. 3):

(1) _o(1) (1) -
Tkoui =2LiKqui t 1ok qui =
U cp, HOM / \/5

2215 +Zoy + 3Ry +3Zpx Tp,0mi

x (D)

(T)
Zico +Zaw2 Zoco+Zow?

Zic1 +Zico + Zaw

X

Zoc1+Zoc2 +Zg\TN)

B BLI%)a)KeHI/II/I (1) yureno, uro ZywyitZiwe=Ziw H
Z(T)0W1 + 2%, = Z(T)ow .

BBIMOMHUM aHanM3 UCIONb30BaHus BhipakeHus (1)
IIPH pacyere pacCMaTPUBAEMOM COCTABJISIONICH TOKA OJI-
Hodasnoro K3. KomrutekcHas cxema 3aMerneHus (CM.
puc. 3) cocraBieHa B IMPEANOIOKEHHH, YTO TPOC pac-
CMaTpUBAaEeTCsS KaK HE3aBUCHMAas OJHOPOJHAS JIHMHUS
"MpOBOJ-3eMJIS"'; 3a3EMIICHHBIE TPOCHI ITPHU 3TOM SIBIISIOT-
csl Kak Obl KOPOTKO3aMKHYTOH OOMOTKOM BO3IYILIHOT'O
TparchopMaTopa, MEPBUIHON OOMOTKOH KOTOPOTO CITy-
kat TpoBoja uHuk [9]. TOKH, MpOTEKAaOIIHIe O TPOcaM

JIaHHOW JIMHUU lg)l])( QLi,T H Yepes 3emino lgl& 01,3 Ha-

XOIITCS MEXAYy COOOHW B TIOCTOSIHHOM COOTHOIICHHH.
DOneMeHTsl CXeMbl, OO0O3HAYEHHbIE CONPOTUBICHHEM
3Zpx pomi, TPEICTABIAIOT COOOM YTpPOEHHBIC Mapan-
JIETTBHO COEIMHEHHBIC. CONPOTHBIICHHE pacTekaHuio 3Y
i-il Omopbl W BXOIHBIC CONPOTHUBICHUS CHCTEM '‘TpOC-
omnopser” ot (i—1)-it omopsr go 1-if omoper u or (i+1)-it
OITOpBI 710 N-i OHOpPBI COOTBETCTBEHHO, BKIIOYEHHBIE 32
CONpOTHBIICHUEM Zrp 1jp/2. BXomHOe coNpoTHBIICHHE
CHCTEMBI "TPOC-OTIOPHI” BBIYHCINM Ha OCHOBAHWUH TCOPHUU
YETHIPEXITOIIOCHUKOB, NMPUHSB B KayecTBE MaTeMaTHUe-
CKOH MOJENM 3TOH CHCTEMBl CUMMETPHUYHYIO OJHOPO[I-
HYIO LEMOYCUHYI0 CXEMY, KaKOBIH 3JIEMEHT KOTOpOH
npexactasiaeH T-oOpa3HOW cxeMol 3aMelieHHs, Kak 3TO
crnenano B paborax [10, 11], ¢ mpogoIbHBIMA COMPOTHB-
NeHuAMH  Zrpnp/2 W TIOMEPEYHBIM  COMPOTUBICHHEM
R3y.on. B 3TOM citygae BXomHOE CONTPOTHBIICHHE OYIET:

ZyZc+2% thmg
Zo+Zythmg

2

Zpy =

2
Z7p 1ip

rne Ze =4Zp pR3y,on + — BOJIHOBOE COIIPO-

TuBNEenne cxembl, § = /Z1p p/ Ry orp — K0dpduument

repeiady dJIEMEeHTa LETTHON CXeMBI; M — YKCII0 JJIEMEHTOB
LEIHOM CXeMbI (YUCIIO0 Omop B cucTeMe “Tpoc-omopsl™); Zy
— CONPOTHBIICHHE HArpy3KH IEMOYEYHON CXEMBI paBHOE
00 COIPOTHUBIICHUIO pacTeKaHWIo 3Y HCTOYHMKA ITUTA-
st Cl wmm C2 (R—0) nmubo BXOAHOMY CONPOTHBIICHHIO
ydacTka C JPYTMMH 3HAueHWSIMHA Zrprp WIH Rsyon M1
paccMmarpusaemoii BJI, ecinu Takoil nmeeTcsL.

Hanuume B cxeme 3amenienus (cM. puc. 3) mapai-
JETBHBIX ~ IEMoYeK,  OOpasylollMX  CONPOTHBIICHHE
3Zpx.tpOMmi, OTPaKAaeT TO, YTO TOKH, MPOTEKAIOUINE IO
TpocaM JaHHOH JIMHUY U 4epe3 3eMITI0 HE HaXOMSTCS Me-
KTy co00if B TIOCTOSHHOM COOTHOmIeHWH. OJHAKO, Kak
TIOKa3aJl aHaJIU3, IPH peajbHBIX COOTHOIICHUSIX 3HAUCHNH
Zrenp U Rayon (OpHHATBEL OnM3KkUe K HAUOONBIIMM IS
BJI 110 kB [5, 12]: Zpm = (0,228+j0,114) Om u
Riyon = 30 OM) ykazaHHOE BBIIIE COOTHOLICHHE TOKOB
crabumsupyercst mpu M = 10, gto nmo3Bomsier 6e3 0codoit
MIOTPEIIHOCTH paccMaTpuBaTh TPOC KaK HE3aBHCHMYIO
OJTHOPOJTHYIO JTHHUIO "TIPOBOA-3EMIIS .

Ecmn onnodasnoe K3 mpomcxoaut Ha 1-i omope
wim N-it orope paccmarpusaemoit BJI, To Beipaxkerue (1)
cnpaBeuBO: Zpyx 11 = 0 wm Zgxj+10 = 0, a Bce ocrais-
HBIE JIEMEHTHI, 00pa3yIoIue COnpoTUBIeHNE 3ZpX Tp,OrmLi)
MMEIOT COOTBETCTBYIONIME KOHCUHBIC 3HAYCHMS.

I'PO30BBIE OTKJIFOUEHM S HA JIBY XLIEITHOM BJI

Pacuer HauanbHOro IEHCTBYIOILETO 3HAYEHUS IIe-
pHOIMYECKOM cocTaBisitonied Toka oxHodasznoro K3 B
LENHU BBIKJIIOYATENs] NMPUCOSIUHEHHS OJHOW U3 Lenel
JaByxuenHoil BJI mpou3BoauTcs ¢ y4eToM BIMSHUS B3au-
MOMHAYKIUM OT MapajulenbHoll wenu. PaccmaTtpuBaem
Jlajiee BapHaHTHl T'PO3OBBIX IEPEKpHITHH OoT 1-ff mo N-i
onopel BJI, kak 1 paHee OTCUUTHIBAas UX OT IIMH UCTOY-
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Huka C1 (cM. puc. 1) u umes B Buay, 4to uepe3 W ternepb
obo3HaueHa ofHa u3 1enei apyxuenHoi BJI. Bynem wuc-
XOIUTh W3 WACHTUYHOCTH TapajuIeNbHBIX  LIeTei
(Zow = Zown = Zow). Kpome Toro, mockoibKy yaenbHOe
YHCIO TPO30BBIX OTKIIOYEHUI OJHOBPEMEHHO IBYX Iie-
el B 2,5-7,5 pa3 MeHbIIe YHCITa OTKITFOUCHHUH OTHOM T1e-
v (B 3aBHCHMOCTH OT KJIacca HaIpsHKEHHS. — COOTBETCT-
Benno st BJT 110 — BJT 330 kB) [3], ananusupyem Toib-
ko K3 nHa omHoM n3 nemneil. B 3ToM aHann3e MOKHO BBIJIC-
JIUTH J1Ba HAauOOJIee XapaKTEePHBIX CIrydast:

1) MarHMTHO-CBSI3aHHBIC LICTH JIMHUK JJIEKTpPOIepe-
JTa4¥ COEAMHEHBI IEKTPUUECKH 110 KOHIAM;

2) MarHUTHO-CBSI3aHHBIC IIETH JIMHUH JIEKTpOIepe-
JTa4¥ COEIMHEHBI Ha OJTHOM KOHIIE.

[lepBrlii cayyail, kak mpaBuiio, UMeeT MecTo i BJI
330 kB, MO KOTOpPBIM OCYIIECTBISIETCS MEKCHCTEMHBIE
WM BHYTPHCHUCTEMHBIE TPAH3UTHI MOIIHOCTH, & BTOPOH —
st BJT 110 (220) kB, nuraronmx MOHH3UTETbLHEIE TBYX-
TpaHcopmaTopHble MOACTaHIMHU. [IpUMeHHTENBHO K
9THM CIy4asM H PaCCMOTPUM OIpEJENICHUE 3HAUCHUI TO-
koB oxHo(aszHeIx K3, KOMMYTHpyeMBIX JHHEHHBIM BBI-
KIII0YaTeNleM MpH TPO30BOM IMEPEKPBITUM HAa OMHOW U3
uenei npyxuenHoi BJI.

Maenummno-cesazanuvie yenu JuHUU 1eKMponepeoa-
4y COeOUHEHbl INIEKMPULECKU NO KOHYAM.

B coorBerctBuu co cTpykTypoii Beipaxkenus (1) pe-
IIEHHE 33241 OTpe/IeTIeHIs 3HaYeHUH TOKOB 0/THO(A3HBIX
K3 na omHo u3 nenedt npyxuemnHoi BJI Tpebyer kak or-
peneneHys CyMMapHOIO COIPOTHBIIEHHS CXEMBI 3aMelle-
HUS HYJICBOM IIOCIIEIOBATEIBHOCTH OTHOCHTENIBHO TOYKU
K3 (omopst ot 1-i 10 N-if), TaKk U pacHpeneneHus: COCTaB-
JSIFOLIMX TOKAa HYJICBOHM IOCIEIOBATEIBHOCTH MEXIY Ia-
pajutensHbIMU LensiMH BJI ¢ y4eToM MarHMTHOM CBS3U
MEXK/Iy HUMH (CONPOTHBIICHHS B3aUMOMHIYKIIHHU Zgy1).

PemrM BHauane 3amady ONpenesIeHUsl COCTaBIISIO-
el Toka HyJIEBOH MOCIEN0BATENbHOCTU B LIEMH JIMHEN-
HOro BBIKIIOUatessi npu ofgHodasnom K3 Ha omHON M3
nenen apyxuenHoil BJI st mpUHATBIX paHee pacueTHBIX
yenouii. imeem B coorserctBuu ¢ [13, 14] yuer B3au-
MOMHIYKIMH ABYX 1enei BJI mo cxemam puc. 4.

Zow wii
A}

WO 2

a

Zow—Zom
1

(1-n)Zom

nZom

(1-n)(Zow—Zom)

n(Zow—Zowm)

Puc. 4. K3 na ognoit u3 neneit nyxuensoit BJI: ncxonnas cxe-
Ma (a); cxema 3aMelleHrs HyJIeBO# mocienoBarenbHocTH (6)

B cxemax (cm. puc. 4) yepe3 n = I/L o6o3HaueHa OT-
HOCHTeNbHast JynHa yuactka BJI (o6meit aymnoi L) or ee
JIEBOTO KOHIA 70 ToukH K3, rae npuiiokeHo HamnpspKeHue
HyJIeBO# nocneioBaTenbHOCTH Upk. YdeT rpo303aniuTHOro
Tpoca mByxuenHoi BJI mosBomsier cBectr cornacHo [9]
HUCXOAHYIO 3aJady K 3ajade C JABYMS MAarHUTHO-
cesanHbpMH nemsiva W1 u WII npu otcyrerBum Tpoca.
ITpwn 3TOM CcXeMa 3aMeIeHHs COXPAHSIET TOT JKE€ BUJL, YTO U
nmeyxuernHas BJI 6e3 Tpoca, HO CONMpOTUBIICHUS €€ BETBEH
OIIPE/IEIISIOTCS] C YYETOM Tpoca. DTO IMO3BOJSIET Jajiee He
aKIEHTHPOBaTh BHUMaHKE HAa ydeTe Tpoca. Pe3ynbTupyro-
Iee CONPOTHBIICHHE CXEMBI 3aMElICHHsI HYJIEBOW IocIie-
JIOBaTEJIbHOCTH OTHOCHTEIIFHO PAaCcCMaTPUBAEMON TOYKU
K3 Zys naiinem mocnie npeoOpa3oBaHKs TPEYTONbHHUKA CO-
MIPOTHUBJICHUH B 3BE3/Iy U y4eTa UCTOYHHKOB mutanus Cl n
C2 (cm. puc.1 u 4), T.e. 47151 CXeMBbI Ha pHC. 5.

Pesynprupyromee conporusienue Zos Oyaer paBHO:

Loy =

[Zom +g(ZOW +Zoy )}[Zocz +1Tn(low +Zoy )}
Zoc1*Zoc2 +1(Zow +Zy )
< £z 5 Lom

1—
+¥(ZOW _—OM)

PesynbrHpytoniee COnpoTUBIEHUE CXEMbl 3aMelle-
HUsT TpsiMoil (0OpaTHOM) MOCIEAOBATEILHOCTA OTHOCH-
TENBHO paccMaTtpuBaeMoil Touku K3 Z;s = Z,y HalineM B
COOTBETCTBHH CO CXEMOI Ha puc. 6.

)

(1-n)(Zow+Zom)/2

Zoct n(Zow+Zow)/2 Zoc2
[ I —I»

n(1-n)(Zow—Zom)/2

Uok

Puc. 5. Cxema 3aMeIeHus HyJIeBO OCIeI0BaTEIbHOCTH
pu ogrodaznom K3 Ha oxHOM U3 meneit apyxuenHoit BJI

Z
WII 1wl
Z1c1 Sl ZICZ
wi K(l)
1

Puc. 6. Cxema 3amerteHust ipsiMoii (00paTHOiA)
MIOCIIE0BATEILHOCTH TipH opHopaszHoM K3 Ha oxHOM 13 nemneit
nByxuenHou BJI

BommonnuB B cxeme (cM. prmc.6) mpeoOpasoBaHmus
AHAJIOTUYHBIC HpeHLIﬂYHII/IM HOJ'Iy‘H/IM COHpOTI/IBJ'IeHI/IC
le, KOTOpOe Ha OCHOBAHHUU HpI/IHHTOFO Z[OHyHIEHI/IH 06
HJACHTUYHOCTH TapauieNbHbIX nened (Zyw = Ziwn = Ziw)
Oyner paBHO:

Z
£1w2

Zici+ Zicat 5
Zisy = +
£1y
Zyy

Zawi Zaw2 (@)
2Zyy

ZicitLica +
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B obmem cmydae meyxuemHoi BJI ¢ rpo3o3ammut-
HBIM TPOCOM, 3a3¢MJICHHBIM TI0 BCEU JJTMHE, U OJHOPOJ-
HOCTH YETHIPEXITOMIOCHUKOB ''TPOC-OMOPHI HadaIbHOE
JICHCTBYIOIIEE 3HAUCHHE TTEPHOANMICCKON COCTABILIIONICH
ToKa omHO(MazHoro K3 B MecTe Trpo30BOro mopakeHus Ha
i-if onope BJI Oyner cocTaBiATh:

1 1 1
11 =310 =31k, =
Ucp,HOM /\/5 ' (5)
22,5 +Zoy +3Ry +3Zpx 1p,0mi
PaCHpeI[eJIeHI/Ie CUMMCTPUYHBIX COCTaBJIAIOIIUX

YKa3aHHOT'O BBIIIE 3HAYCHUS TOKa opHoda3Horo K3, B 4a-
CTHOCTH, TIPAMOH ITOCIICAOBATEIBHOCTH ly1j U HyICBOU
MTOCTIETOBATEIIEHOCTH lyoi B COOTBETCTBHH CO CXEMaMH
3aMEIICHHUS YTUX MOCICA0BATEIEHOCTEH M03BOJIIET HANTH
3HAYCHUS COCTABILIONINX TOKA B IETA PacCMaTPUBACMO-
I'0 BBIKJIFOYATEIS.

Tokum HYyIIEBOH MOCIEIOBATEIIFHOCTH WCTOYHHKOB
murannsg C1l u C2 B COOTBETCTBHH CO CXEMOM 3aMEILEHUS
(cM. puc. 5) OymyT paBHBI:

1-n
Zocat (Zow +Zoy )

1
Zoc1+Zoc2 +§(Zow +Zom )

Ucp HOM /\/5

= ! X . (6)
2;12 +Zoz +3Rﬂ +3Z Z 5 TP.OIIT

(70W+ZOM)

Zoc1+Zoc2 +§(;ow +Zom )
(1) UCp,HOM /\/5

Ikoc2 = X
221y +Zoy + 3Ry +3Zpx T omi

|(1) - 1)
~KO0,C1 — 2KO

Zochr
X

()

Zoc1+ g (;ow +Zoy )

X .
1
Zoc1+Zoc2 +§(Zow +ZOM)

Penrenue 3amaun ompeencHNs TOKOB HYJICBOH ITO-
CIIeZIOBATEIFHOCTH MIPUMEHUTEIBHO K pPacCMAaTPHBACMBIM
pacdeTHBIM ycioBusaM omHodasHoro K3 Ha omHOU 3 Iie-
nieii peyxuentoi BJI npuseneno B [15], koropoe B coot-
BETCTBHHU C MPHUHSATHIM OTCUCTOM OTHOCHUTEIBHOW JUTHHBI
n ydactka BJI naer 3HaueHue TOKa HYJIEBOW MOCiIENOBa-
TEIBLHOCTU B IICHH JUHEWHOr0 BBIKIIOYATENS UCTOYHHKA
mutanus Cl, orxmouarorero K3 mpu rpozoBom mepe-
KPBITUH HA i-i onope, B TAKOM BHJIEC:

1 1 1-n
—$<%)Q1| T (K)O c1t —l%,cz (8)
WU
I (1) UCp,HOM /\/g y
1K0,QLi T

2Zyy *Zox ¥Ry *3Lpyrpom (g

5 (=M (Zoer + Zow + Zoy )+ 2—N)Z e,
2Zoc1+2Zoco+ Zow +Lou

AHAOrUYHO, TOKH TMPSIMOM IMOCIE0BATEIbHOCTH
ncrounnkoB mutanus Cl u C2 B COOTBETCTBUHU CO CXe-
Mot 3aMerenus (cM. prc. 6) U ¢ yIeTOM JIOTHKH TOTyde-
Hus Beipakenust (4) OymyT paBHBL

7 Zaw2
| (1) =1 (1) =l1c2 2 (10)
IK1c1 =1k 7
Zici+Zyco + =
Zawi
W bt T, 11
Tkic2 =1k (11)
Zaw

ZicitZica +
Bocmone3oBaBCch TpaBWIAMH  SKBHBAJICHTHOTO
peoOpa3oBaHms 3BE3IBI B TPEYroibHUK [9], momydmm
TOK IPSMOH ITOCIIETOBATENEHOCTH B IIENH JIMHCHHOTO BHI-
KmouaTens ucrtounrnka nuranus Cl, orkmougaromero K3
IIPA TPO30BOM TIEPEKPBHITHN Ha i-U OImMope, KaK TOK B OJI-
HOU M3 CTOPOH TPEYTOIbHUKA ITO TOKAM JIBYX JIy9el 3Be3-
IIBI, B TAKOM BHJIE:

(1) _1

= 2

5| Yk c1
2 Zyw

(12)

[MoncraBus l(Klii " l%m u3 BoIpaxeHuit (5) u

(10) momyamm:

Ucpuon /3 )
22y +Zoy + 3Ry +3Z gy 1p orii
1
I(K)lQll :E 7 +Z1w2 (13)
o Zwz T2 9
Z Zyw
=l ZlC1+ZIC2+72

HauvaneHoe nelicTByrolee 3HauyeHHE IEepUOANYE-
CKO cocraBistromiel Toka onHodasnoro K3, xommyrn-
pyemoro BeIkimouateneM Q1 mpucoeanHeHus! OHOW W3
uerieil nByxuenHoit BJI y mcrounmka muranus Cl npu

IPO30BOM IMEPEKPHITUM Ha i-i  omope (y4uTHIBas
Ziwe = (1- n) Zyw, cocTaBur:
1 1 1
(K)Qll = Zl(Ki,Ql,i +l(K%),Ql,i =
Uepnou /V3 y (14)

2212 +Zoy +3Ry +3Zpx p0mi

Zico+—— Zw
1-n)+ +
Zw

X Zici+Zico+ =

N a- ”)(5001 +Zow +ZOM)+ (2-n)Zycy
2Zoc1+2Zoco + Zow T Zom

Maenumno-ceszantvie yenu JUHUYU dIeKMponepeod-
YU COeOUHEHbL HA OOHOM KOHYe.

Kak u B mpenmpimymmeM ciydae, Korja IEMU JIMHUAU
ANIEKTPOTICPE AUl COCMHEHBI JIICKTPHUYCCKH 0 KOHIIAM,
paccMatpuBaeM ogHodaszHoe K3 mpu rpo30BEIX MEpeKphI-
Tusx ot 1-if mo n-it omoper BJI Ha omHOM W3 Tieneil ByX-
uenHoi BJI, npuyem ucxoauM U3 yCIIOBUN UIEHTUYHOCTH
erne W OIHOPOJHOCTH YETHIPEXIOMOCHUKOB ''TpOC-
oropsr”. imeem B coorBerctBuu ¢ [14] npu onpeneneHnu
COCTABIIIONICH TOKA HYJIEBOH IMOCICIOBATEIBHOCTH OJI-
HotaszHoro K3 yuer B3anmonnnykunu n8yx neneit BJI mo
cxemam puc. 7.

BrmmonHuB npeoOpazoBaHUe TPEYTONBHUKA COMPO-
tuBseHnit co cropoHamu Zow — Zom + Zot, (1-n)(Zow —
Zom) + Zot v N(Zow — Zom) B 3Be3ay (cM. puc. 7), Haiinem
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PE3YABTHPYIOLIEE COMPOTHBIIEHUE CXEMBI 3aMEILECHUS
HYyJE€BOM IOCIEN0BATENBHOCTY OTHOCHTENBHO paccMar-
puBaemoi Touku K3:

[Zom +g(§ow +Zoy )}X

y (1—”)(Zow +ZOM)+ZOT

2
Zos = + , (15
=0Z Zow +Zoy + Lot

Zoc1+

N nZow ~Zoa JA-1)Zow ~Zops )+ Zo7]
2@0\/\/ Loy +ZOT)
rac ZOT - COHpOTI/IBJ'IeHI/Ie HyﬂeBOﬁ I10CJI€10BATCIIBHOCTU
TpanchopMaTopa NPUEMHOM MOICTAHIIUN.

Zot
Zow WII
c1 1 3 ¥
@- Zow }ZOM Iél) Wi }ZOM = Zot
¥QA
J J

n=I/L

Puc. 7. K3 na ognoit u3 neneit nyxuensoit BJI: a — ucxomqnas
cxema, 6 — cxema 3aMeIeHNUs] HyJIeBOH IOCIeI0BATEIbHOCTH

Cxema 3aMelieHUs OPSIMOH MOCIENOBATENBHOCTU
Ut paccMmartpuBaeMoro ofgHodasnoro K3 mpu rpo3oBbix
MepeKphITHsIX OoT 1-i 1o N-it omopsr BJI Ha oxHOM n3 1e-
niei aByxuernHoii BJI umeer Bua, noka3zaHHbIN Ha puc. 8.

Ziw Zir Ziy

ZlCl

Ziwi (11) Ziwz

K

Puc. 8. Cxema 3ameleHus IPSIMOi IOCIIEI0BATEIbHOCTA

[TpuMeHHUTENEHO K pacCMaTPUBACMOMY CITydaro yaa-
JIEHHOCTh Harpy3ku (MOJKIFOYEHA Yepe3 CONMPOTHBICHHE
Zi7) n03BOJIsIET O€3 0CO00 MOrpeNIHOCTH MPeHeOpeYh ee
BIUsTHAEM. Torga pe3ylnbTUPYIOIIeEe COMpPOTHBICHHE
CXeMBI 3aMemeHns mpssMoit (0OpaTHOM) TocIenoBaTENb-
HOCTH OTHOCHTEIEHO Touku K3 Oyzer:

Zis=2ys = Zic1 + Zawt = Zica + NZaw (16)

Takum oOpazom B obmiem cirydae aByxienHoi BJI,
MAarHATHO-CBSI3aHHBIC ICTH KOTOPOW COCIMHEHBI HAa OJI-
HOM KOHIIC ¥ OJHOPOJHOCTH YETHIPEXTIOIOCHUKOB "TpOC-
OTOpHI" HAYAJBHOE JICHCTBYIONICE 3HAUYCHHUE IEPHOANIC-

CKOM coctaBisttonieii Toka ogaodasHoro K3 B mecte rpo-
30BOT'0 IOpakeHus Ha i-i omope BJI Oyner onpenensiteest
KaK | JUIs MPEIbIIYIIEro CIydasi WCTIOMHEHHS ABYXICI-
Hoit BJI, T.e. o BeIpaxkenuto (5) ¢ UCIONB30BAHUEM 3HA-
YEeHUH Pe3yAbTUPYIOUINX COIPOTUBIICHHUH 110 BBHIPAKECHH-
sm (15) u (16).

CHMMeTpUYHBIE COCTABISIONINE HAYaIbHOTO TOKA
onaodaszHoro K3 B memm paccMaTpuUBaeMOro BBIKIIIOYA-
TeNs NpUCcOenHeHNs enu asyxuenHoil BJI naiinem, omn-
penenuB Kak 3TH cocTasisronine B mecte K3 pacnpene-
JII0TCA B COOTBETCTBUM CO CXEMAaMH 3aMELICHUs IPSIMOU
U HYJIEBOH MOCIEI0BATENBHOCTH.

Tok mpsAMOil MOCHENOBATENBHOCTA B LIEMH BBIKIIIO-
vatens Q1 y ucroununka muranust C1 (em. puc.l u 7) mpu
MIPUHSTHIX JOMYIIEHNUAX OIPEeisIeTcs Kak:

1 1
l$<)1,Q1,i :—(K)l,i ; (17)

T.€. OH paBeH TOKY MPSIMOU MOCIEA0BAaTENbHOCTH B MecTe K3.
Jlns ompeneneHnst TOKa HYJIEBOHM IHOCIENOBaTEIbHO-
CTH B IIENHM PAcCCMaTPUBAEMOIO BBIKIIOYATENS HAXOINM
TOK HYJIEBOW IIOCIE/IOBATEIILHOCTH HCTOYHHMKA HMHUTAHHSA
C1; 3TOT TOK B COOTBETCTBHH CO CXEMOM 3aMEIlIeHNs, ITPpH-
BEACHHON Ha puc. 9 M MOITYyYEHHOH NOCie yKa3aHHBIX pa-
Hee npeobpa3oBanmii cxeMsl (CM. puc. 7), Oyer paBeH:
@ _ @ A-MZow +Zow )+ Zor
Tkoc1 = 1Ko, - (18)
' " 2ZocatZow tZoym T Lot

(1-n)(Zow*Zom)*+Zot

2
1

e

Zoc1+n(Zow+Zom)/2
I 1 o

e

1.9 r
lkoc1
(1)

n(Zow—Zom)[ (1-n)(Zow—Zom)+Zor]
2(Zow—Zom+Zot)

Uok

Puc. 9. Cxema 3aMelleH s HyJIeBOH MMOCIIEJ0BATEIBHOCTH 1IOCIC
peoOpa3oBaHUs

ToK HyJIEBO# IIOCIIENOBATEIBHOCTH HA YYACTKE HEIMH
¢ comporuneHusmMu (1-n)(Zow — Zom) ¥ Zot (CM. puc.7)
OPEACTABISIET COOOM Ty 9aCTh CyMMAapHOIO TOKA HYJICBOM

(1)

TIOCIIE/IOBATENBHOCTH B MecTe omnodasnoro K3 |y,

KoTOpasi Oyzmer mporekath OT TOYKHM K3 mo vactu nemu
BJI ¢ orHOCHTENBHOM [MHON paBHOU (1-N) 1 0OMOTKaM
TpaHcdopmaropa ¢ comporusienueM Zgr. CiemoBareins-
HO, TOK HYJIEBOH ITOCJIEAOBATEIIFHOCTH Ha Y4aCTKE LIETIH C
conpotuBiieaneM N(Zow — Zov) OYAET TPENCTaBIATH CO-
00l TOK HYJICBOW ITOCIEOBATEIbHOCTH B IIENIM paccMar-
pHBaEMOro BBIKIFOYATEII.

DTOT TOK HalaeM, BOCIOJIb30BABIIKCH MPaBHIAMHU
peoOpa30BaHus ISl PACIPEENICHUS] TOKOB B MCXOIHOM
cxeme (cM. puc. 7) mocne ee npeodbpaszoBanust [9] u3 Tpe-
yrombHEKa B 38e31y (cM. puc. 9).

On Oyzer paBeH:

1801 :7_—51 X
< nZow —Zow
N(Zow = Zop J0-1)Zow —ZOM)JFZOTL .(19)
AZow ~Zom *+Zor

+l(K1)o,c1%(Zow —ZOM)

1o
~KO0,i
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B 3TOM BBIpaXEHHWH YUYTEHO, YTO COIPOTUBIICHHE
Zocr + N(Zow + Zom)/2 npencrasisier coboit cymmy Zocy,
NZom 1 N(Zow — Zom)/2, ipuveM mocieHee U3 HUX — CO-
MPOTHUBJICHHE JIy4ya 3BE3JIbl, MOJYIEHHOE MOCIE IKBHBA-
JISHTHOTO TIpe00pa3oBaHusI.

1
IloacraBuB 3HaYeHUE l(K%),Cl u3 Beipakenns (18) B
Boipakenwe (19) momyunm:
(L= Zow ~Zow )+ Zor .
) 2(Zow ~Zow +Zor)
KO @—n)(Zgy +Zoy )+ Z
oW " =0M /" =0T
2(2Zoct +Zow +Zou +Zor)
Takum 00pa3oM HauaJlbHOE JACHCTBYIOIEE 3HAUCHNE
TIEPHOANYECKON COCTaBiIsIoNel Toka oxHogasHoro K3,
KOMMYTHPYEMOTO BBIKIHOUATENIEM IPUCOEAUHEHUST OXHON
n3 neneid apyxuenHoi BJI mcrounmka murtanus Cl npu

IPO30BOM IIEPEKPHITHH Ha i-i omope, OyIeT paBHO C yde-
tom Beipaxkeruii (5), (17) u (20):

@
—KO0,Q1,i

.(20)

1 1 1
l(K?Ql,i = Zl%,m,i +l(K%),Q1,i =
_ UCp,HOM /\/g

2215 +Zyy +3Ry +3Z gy 1p orii

24 (1—n)(low —ZOM)J“ZOT 4
2(;0W ~Zom +ZOT)
Q=M Zow +Zoy )+ Zor
2(2Zoc1+ Zow +Zows +Zor)

Eme pa3 ormeruM, 4To y4eT crocoda 3a3eMIICHUS
rpo303alUTHOro0 Tpoca Ha BJI anexTponepenaun B Jmo-
00M W3 pacCMOTPEHHBIX CITYJaeB CBOIUTCS K COOTBETCT-
BYIOIIIEMY OIPEICIICHUIO COMPOTHBIICHHA BETBEH CXEMBI
3aMEIICHUs] HYJICBOH IOCIEIOBATEIPHOCTH U COMPOTHB-
nenust 3Zgx,rp,o1,-

S )
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Definition of monophase short circuit currents values

in case of lightning disconnecting of power overhead

lines by switchgear.

Formulas for the calculation of monophase short circuit currents
values in case of lightning disconnecting of power overhead
lines by switchgear are defined.
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