KaOenpHbIe MTMHUN
6-500 xB. Ilepexomgnbie
IIPOIIECCHI

YOK 621.315.21

Ka6enbHble nuHum (KJ1) Bbicokoro Hanps>xeHua knaccos 6-500 kB
UrparoT BaXKHylo porsb B 3Hepretuke. Npumensas KJ1, ocHoBHOe BHM-
MaHuve TPaguLMOHHO yAensaloT TaKuM Bonpocam, Kak Bbi6op Tuna
kabenen, o60cHOBaHMe AOCTaAaTOUYHbIX CEYEHUMN XUIbl U IKpPaHa,
ONTUMU3AaLUA CXEMbl COEAUHEHUA U 3a3eMIeHUs 3KpaHoB. YKa-
3aHHbIe BOMPOCHI, NpeXae Bcero, cBA3aHbl ¢ paboron KJ1 B Hop-
ManbHOM peXUMe UM NPU KOPOTKUX 3aMbIKaHUAX, OAHAKO, KaK
U3BECTHO, B CETU TaK)Xe BO3HMUKAaIOT U MHOrouMcrieHHblIe nepexopa-
Hble npouecchl. CTaTbsl, C NOMOLWbLIO HECKONMbKUX NPUMEPOB,
MMeeT uernbio NpUBneYb CNneuMasiucToB K TeMe nepexoaHbiX npo-
ueccoB B KabenbHbIX CeTAX U K TeM cepbe3HbIM nNpobnemam,
KOTOopble MOryT BO3HMKaThb BCrieacTBME TaKUX NpPoLeccoB.

Amurtpues M.B., BPOCOK TOKA
K.T.H., JOLEHT nMPU BKNIOYEHUMU KN 6-500 kB
®rAOY N0 «M3UMK» Mpuv nodaye Hanps>KeHWs Ha NGO 3NIEMEHT aek-

TpU4eckon cetun (PUCYHOK 1) BO3HMKAET NepexoHbli
npouecc. Hanpumep, npy nogaye HanpsiKeHUs CeTu
Ha cunoBoKn TpaHcdopMaTop BO3HMKAET BPOCOK Toka
HamarHu4mBaHus. BenuymHa TOKa HamarHuyYnBaHus
TpaHcopmaTtopa MOXeT AOCTUratb HECKOMbKMX KA
MW MHOTAa BbI3blBAeT Cepbe3Hble OnaceHus, npexae
BCEro C TOYKM 3pEeHUs BO3MOXHON NOXHOW paboTbl pe-
nenHon 3awmntbl. OgHaKko He cTouT 3abbiBaTh Npo TO,
YTO «MYCKOBbIE» TOKW BO3HUKAKOT W MPU BKIHOYEHWM
nog HanpsikeHue kabenbHOW NUHUW, MPUYEM UX BENu-
YnHa moxeT gocturatbe 10—15 KA, a cnyvae Heckosb-
Kux kabenen Ha kaxgyto dasy KI1 — nponopuymnoHans-
Ho BonbLue.

BkntoyeHne TpaHcdopmaTtopa Mnoa  HanpskeHue
ceTn (PUCYHOK 2a) MOXET MPOU30NTN B MOMEHT fg, KOTAa
B paccmaTtpuBaeMon ase nepemMeHHOe HanpshkeHue
CETW NPOXOAMUT:

— 4yepes HOMb — U 3TO AaeT HanbonbLM BPOCOK TOKA;
— Yepe3 MaKCMMyM — 1 3TO NOYTU HE OAaeT Toka.

[nsa orpaHndeHns 6pocka Toka MoryT 6bITb UCMOMb-
30BaHbl pasnuyHblie Mepbl, HAaNpMMep OCHalLeHWE Bbl-
KrtoyaTens Tak HasblBaeMblM YCTPOMCTBOM ynpasnsie-
mon kommyTauum (YK), obecneymnsarowmm BKAOYEHNE
TpaHcopmaTtopa B MOMEHT BpeMeHn B6N13n oT Mak-
CMMyMa CUHYyCOWAbl MEPEMEHHOr0 HanpsXeHns ceTu.
BaxHo, 4to anga npumeHeHusa YK Bbikntovatens on-
XXEH nMeTb NodasHbI NPUBOA.

Bkntoyenne KJ1 nog HanpsxeHne cetn (pu-
CyHOK 26) Takke MOXeT COoMnpoBOXAaTbCA BO3-
HUKHOBeHMem 6pocka Toka. B otnmyme oT TpaHc-
CLLIMTbIA NONUATANEH, dopmaTtopa, npu BKIIO4EHMN KI 6pqcor< TOKa
nepexoaHbIi NpoLecc, npegcrtaenser cobon He HM3KOYacCTOTHbIN npouecc
BPOCOK TOKa, PE3OHAHC, (ocHoBHas yacTtoTa 50 4 1 rapMOHNKK), @ UMMYMbCHbIN
KOMMYTaLMOHHbIe npouecc c konebaHnsmum MNM-o6pasHon Popmbl BbICOKOM
nepeHanpsxeHus 4acToThbl.

KnioueBblie cnosa:
KabenbHasa NuHUs,



BennunHa 6pocka Toka BkMo4e-
HUA IB orpaHn4mBaeTcd BOJIHOBbIM
conpoTusnexmem KJl:

_\2 - (Uc/V3)

BT Zln ’

rae Z = VL/C — BONHOBOE COMPOTMB-
nenuve KIl (cornacHo kartanory unu
no [1]); n — umcno kabenei Ha Kax-
ayto casy KIl (o6bl4HO 1, HO MOXeT
pocturatb 5-6); Uc — HanpsbkeHune
cetn (MexdasHoe, AencTByloLLee
3HayeHue).

Mepvioa 3atyxatowmx M-06pasHbix
konebaHun Toka KJ1 onpegensetcs
anuHon KIT:

lKﬂ
1%
rae lkn—annHaKIl, v—ckopocTb pac-

npocTpaHeHusi BonHbl (v = 2 - 108 m/c

ans CrNd mnsonauum).

BkntoyeHue KJ1 nog HanpsxeHue
CeTN (PUCYHOK 26) MOXET NpPon3omn-
TV B MOMEHT 7, KOrga B paccMmaTpu-
BaemMoun pase nepemeHHoe Hanps-
XEeHne CeTn NpoxoauT:

— Yepe3 HOMb — M 3TO MOYTU HEe
OaeT ToKa;

— Yyepe3 MakCuMym — W 3TO gaer
HanbonbLMn GPOCOK ToKa.

B kayecTtBe npumepa Ha pPUCYH-
ke 3 mnokasaHbl OCLMIIOrpaMmbl
Opocka Toka oaHOM u3 a3 B CETU
500 kB, rge npomcxoanT BKITHOYEHME
nof, HanpshkeHue:

— TpaHcdopmaTopa (MOMEHT Bpe-
MEHW g OTBEYaET nepexogy Ha-
NPSPKEHNS CETU Yepes HOMb);

— kabenst (MOMEHT BpEMEHMU fg OT-
BEYaeT nepexody HanpshkeHus
CETU Yepe3 MakCUMyM).

M3 npumepa, nokasaHHOro Ha
pucyHke 3, BMOHO, 4TO Opocok
Toka KJ1 (3gecb y KJT ognH kabenb
Ha ¢asy) B HECKOITbKO pa3 NpeBbl-
waeTt 6pOoCoK TOKa CUNOBOrO TPaHC-
dopmatopa. Takum oOpasom, He
TOMbKO BKIOYEHME TpaHcdopma-
TOpa, HO U BKMtoYeHne KJT gormkHo
3acnyXvBaTb BHUMaHWS 1 nccnego-
BaTbCS Ha NpeaMeT HeraTuBHbIX MO-
cnencteui ans cetm u obopynosa-
Hua. OnacHocTb OpPOCKOB ToKa npwu
BkrodeHnn KIT moxeT 3aknoyarbes
B CrnegyoLwem:

— nogkntoyeHne KJT  (ocobeHHo
OOnbLION [OfVHbI) MOXET npu-
BECTM K oOnacHblM nepenagam
HanpshKeHns Ha COOPHbIX LK~
Hax, MOXOXMM Ha TO, 4YTO BbiBaeT
npu TpexdgasHoOM KOPOTKOM 3a-

T=4-
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Puc. 1. Cunosoti mpaHcghopmamop (a) u kabernbHasi nuHus (6)
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Puc. 2. Cxema eKo4eHUs1 curnogo2o mpaHcgopmamopa (a) u kabesibHol nuHuu (6)

MbIKaHUW, KOr4a pe3koe CKayko-
obpa3Hoe nageHne HanpsKkeHus
Ha COOpHbIX LUMHaxX OaeT Hera-
TMBHbIE MOCNEACTBUA AN BUT-
KOBOW M30MSLMN MOOKIOYEHHbIX
TpaHcdopMaTopoB [2] (kak cuno-
BbIX, TaK U UIBMEPUTENbHbIX);

— Ha WnHax MOryT BO3HMKaTb KO-

nebaHvs HanpskeHus U gaxe
nepeHanpskeHus;

— MOryT CbVIKCVIpOBaTbCﬂ JTOXHblEe

cpabaTbiBaHUSA penerHon 3alum-

Tbl 1 aBTOMAaTUKMN.

[0na MmHMMmM3aummn nocneacTeumn
OT OpOCKOB TOKa MNPWU BKITHOYEHUU
KIT BnonHe MOXHO npegnaratb Ta-
KMe Xe YCTpoWcTBa YnpaBrisieMou
KOMMyTaUWUW, KaK WCNONb3YKTCS

Onst  CUNoBbIX TpaHcdOopMaTopoB
(ogHako YK ansa KJ1, B otnnumne ot
TpaHcdhopMaTopoB, HacTpamBaroT-
Csl Ha BKIYeHne BOMM3nM oT Hyne-
BOr0 3HAYEHUSA HarpsPKeHUs ceTu).
Tarxke cnegyeT pekoMeHaoBaTb U3-
GeraTb npoekTupoBaHus KJl, nveto-
LLIMX HECKOIbKO Kabenen Ha Kaxayto
daay.

OueHka BenuuMHbl Bpocka Toka
npu BkntoveHun KIl (ana craHgapt-
HbIX CeYeHWI Xunbl) AaHa B Tabnu-
ue 1 ¢ yd4eToM KaTanoXHbIX JaHHbIX
O BENMYMHE BOSTHOBOrO COMPOTUB-
nenus Z. Ha nepBbiin B3rna4, ckna-
OblBaeTCs BrnevaTtrieHne, Y4To 3Hauu-
TenbHble OPOCKM TOKa XapaKTepHb!
Tonbko Ans KJ1 BblICOKOro Hanpsike-

Ta6n. 1. Bpocok Toka npu BkntovyeHuun KI1 (oanH kabenb Ha ca3y)

HanpskeHue CeueHue BonHoBoe Bpocok
cetn xunbi KI COMnpoTUBNeHune ToKa
Ug, kB Fy, MM? Z, Om Ig, KA

10 500 10 0,8
20 630 12,5 1,3
35 800 15 1,9
110 1000 20 4,5
150 1200 22,5 54
220 1500 25 7.2
330 2000 25 10,8
500 2500 25 16,3




KABEAbHbIE
Nl 0%

Hus 110-500 kB, ogHako Ha camom
Jene onacHble GPOCKM BO3MOXHbI
n ana KJ1 cpegHero HanpspkeHusi
6-35 kB, roe pacnpoctpaHeHbl Kl
C HecKomnbkMMmn kabensmu Ha dasy.
Hanpumep, ecnn gna obbivHon Kl
20 kB, cornacHo Tabnuue 1, 6pocok
Toka coctaBngeT Ig = 1,3 KA, To npu
Hanuuuu n = 4 kabenen Ha dasy Tok

i(r), KA
3

OygeTr nponopuuoHansHO Gonblue
ncoctaBut Ig =n - 1,3 =5,2 KA, 4to
conoctaBumo ¢ 6pockom Toka KIl
knacca 150 kB.

PE3OHAHCHDBIE
MPOLLECCHBHI KJl 6-35 kB
B ceTsx cpegHero HanpspkeHus
6—35 kB HekoTopble KJT BbINOMHAKT-
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Puc. 3. Tok npu ekrr4eHUU curio8o2o mpaHcgopmamopa (a) u kabensHol nuHuu (6)

a)
Puc. 4. Heckonbko kabenel Ha ¢hasy 8 mpaHuwee (a) u 8 siyelike abiknodamerisi (6)

€S HECKOIbKMMU kabenamu Ha casy
(pycyHok 4a). 310 moxeT notpebo-
BaTbCs ANst NOAKMOYEHUS MOLLHbIX
notpebutenen. [lpn aTOM CKna-
OblBaeTcs BrevaTrieHne, 4YTo ecnu
B dhase KJ1 umeerca cpasy n na-
pannenbHbix kabenen, To B criyyae
HeobxoaMMOCTK [JOMnyckaeTcs 3KC-
nnyataums KJ1 6e3 ogHoro ns Takmx
kabenewn (ero NpuLLINOCb BPEMEHHO
BbIBECTM W3 paboTbl, Hanpumep,
C LeNnblo ero peMoHTa 1Unm xe 3ame-
Hbl Ha HOBbIW, PUCYHOK 46). Oka3bl-
BaeTcs, YTO NogobHOe OTKMYeHne
kabens cnocobGHO NPUBECTM K onac-
HOMY PE30HAHCHOMY MOBbILLIEHWNIO
HanpsiKeHus1 B CETU.

CeTn cpepgHero HanpsXeHus
6—35 kB 06blYHO uMeT unlonu-
POBaHHYI0 HeuTparib UK Xe Hewn-
Tpanb, 3a3eMIIeHHYI0 Yepes3 Oyro-
racawun peaktop (OMP). B oboux
cnyyasx, gaxe ecnm B ceTu nve-
eTCs HOopManbHbIN pexum pabo-
Tbl, B HEUTpaANn ceTu MOXeT BO3-
HUKaTb MepeMeHHOe HanpsiKeHue
50 Tu. OgHOM M3 NpUYKUH nosiBne-
HUS HAMPSKEHUS Ha HeUTpanu npu
HopmanbHOM paboTe ABNAeTCH
pasnuyne Tpex eMKOCTHbIX MPOBO-
anmocTen «dgasa-zemnay das A,
B, n C. CornacHo [3]:

=YAA'EA+YBB'EB+YCC'EC

Uy \ : i
Yan + Yag + Yoo

’

roe Yaa, Yas, Yoo — COBCTBEHHbIE
€MKOCTHble NPOBOAMMOCTM «dasa-
semna» ¢as A, B, C cetu; Ea, Iz,
Ec — Tpu dasHble OC yacToTh
50 Iy (pucyHok 5); Uy — Hanpsixe-
HWE B HENTpanu CETU OTHOCUTENbHO
3eMnn.

CMmelleHne HeitTpanu cetn Uy,
B CBOK oyepedb, NpUBOOUT K pas-
NNYKNI0 HaNpskeHnn Tpex gas A, B,
C oTHOCUTENbLHO 3eMnu, onpenens-
€MbIX BblpaXEHUAMMU:

UA=EA+ U_N,
Us = Eg + Uy,
Uz = Ec + Uy.

OObIYHO pasnuumMe emMKOCTHbIX
npoBoauMocTeil Yaa, Yas, Yoc Xxa-
paKkTepHO AN ceTeun, copepaliumx
BO3AyLUHble nuHWUK (BI1), nockonbky
EeMKOCTU «(pasa-3emMnsi» CpeaHen
n KkpanHux a3 BJ1 He paBHbI gpyr
apyry n otnnyatotca 8o 5-10%. Ang
kabenbHbIX e ceTell BeNUYMHBI Yaa,
Yes, Ycc XOpOLWO coBnagaloT Apyr
c apyrom, obecrneuynBasi B Hopmarb-
Hom pexxume Uy = 0.



B HopmarnbHOM pexnme paboTsbl
BO3MOXHbIM Cryvaem, Korga B Ka-
6enbHON CeT BenuuuHbl Yaa, Yag,
Yec MOryT MOMyu4MThb 3aMeTHoe OT-
nuyve Apyr oT Apyra, Bbi3BaB TEM
caMblM cmeLLeHune Helttpanu Uy # 0,
ABMNSAETCS CUTyauus, roe Ansi Takon
cetn Ha ogHon n3 KI1 cetn, nmeto-
e Heckonbko kabenen Ha daasy,
B ogHom un3 Tpex ee a3 (A, B
nnn C) nepcoHan BpeMeHHO BbIBErN
13 paboTbl oauH M3 n Napannenb-
HbIX kKabenen (pUCyHok 46).

Mpegnonoxum, 4YTo B CETU UMe-
eTca Tonbko ogHa asyxuenHasa Kl
(pucyHok 5a). Ecnn oguH n3 n ka-
benen casbl A uenn Ne 1 BbiBeaeH
n3 paboTbl, TO Torga u4ucno pas,
B KOTOpOE €eMKOCTHasi npoBOAU-
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Puc. 5. Cems, 2de y KJI1 ecmb HeckornbKko kabenel Ha ¢ha3sy (a), u ee sksusaneHm (6)

Tabn. 2. HanpsikeHne B HerMTpanu u Ha Tpex da3ax (no otHoweHuto k MC E)

Yucno kabenen HanpsixeHue
B dhaze A Koadhdhm- (nencrtB. 3Ha4eHue, 50 Hz)
y uenu y cetn B pabote UMeHT V HenTtpanb «®aza-zemnsa» A, B, C
n 2n 2n -1 o] |Tal |Us| |Tel
2 3 0,750 0,091 (9,1%) 1,091 0,958 0,958
4 8 7 0,875 0,043 (4,3%) 1,043 0,979 0,979
6 12 1 0,917 0,029 (2,9%) 1,029 0,986 0,986

MOOYJIb




KABEAbHDbIE
NNHNMHA

MOCTb a3bl A ceTu oTnmyaeTcs ot
€MKOCTHbIX NPOBOAMMOCTEN OPYrnX
da3 (B n C), moxeT BbITb BbIpaXXeHO
koacpbdpuumneHTom V:

V= YAA - YAA - 21’1—1

YBB YCC 2I’l

Pesynetatbl pacyeta Hanpsixe-
HUSI CMeLLeHNst HeltTpanu Uy v Tpex
HanpsbkeHwii «asa-3emns» Un, Us,
Uz B 3aBUCUMOCTM OT BEMUUUHbBI 7
npeacTaBnexbl B Tabnmue 2.

Hanpumep, ecnn B cetn ¢ u3o-
NNPOBaAHHOW HENTPanbio eCTb ABYX-
uenHasa KJl, n kaxpgasa vu3 ee uenen
BbiMOMHEHa n = 2 kabensamu Ha
dasy, To OTKIKYEHNE OOHOro U3 Ka-
Genen a3kl A uenn Ne 1 gact cme-
LeHne HenTpanu Ha 9,1% wnn

|Ux| = 0,091 - E,

roe E=|Ex|=|Eg| = |Ec|—dasHaa dC
ceTu, onpenensieMas Kak Uyow / \3;
Uyow — HanpsbkeHne cetu (Mexdas-
HOe, OEeNCTBYIOLLEE 3HAYEHNE).
CwmeweHne Hentpanm Ha 9%
camo no cebe He sBnNsieTcs onac-
HbIM, OfHAKO BCE U3MEHUTCS B Cry-
Yyae 3aseMrieHNsa HeuTpanu ceTu
yepes3 peaktop (pUCyHOK 56), Ha-
CTPOEHHbIV Ha ONU3KyH K MOJTHON
KOMMEeHcaunio eMKOCTHOrO ToKa 3a-
MbIKaHUS Ha 3emMnto ceTu. Hanpsike-
HME Ha TakoM peakTope B HOpMarb-
HOM pexume paboTbl onpegensieTcs
na3secTtHoun copmynon [3]:

|Ugl = |Un| N1 + (QI)?A)Z'
R

u(t), kB

rae Uy — HanpsxeHue Ha HeiiTpa-
NV 13-3a PasnnYMa NPOBOAVIMOCTEN
Yan, Y, Ycc; Rg U oLz — aKTUBHOE
N UHAYKTUBHOE COMPOTMBIEHUS pe-
aKTopa; o = 2nf — Kpyroas 4acTo-
Ta, f=50Tu.

Tak kak obblMHO wLp > Ry, TO
NpoOnNCXoauT pPe30HaHCHOE CMeLle-
HWe HenTpanu cetu [3]:

Uz > Uy,.
Coo0TBEeTCTBEHHO BO3pacTarT
N TPU HanpsKeHust «dasa-3emnsa»
ceTn, yrpoxasa npmBectn K MHOro-

YUCNEHHbIM nNoOBpPEeEXOEHNAM U30-
nauunmn 060pyﬂ,0BaHl/I$-| ceTu:

l:/A:EA"' QR,
Us = Eg *+ Us,
Uc = Ec + Ug.

Ha pucyHke 6 nokasaH npumep
pa3suTtusa pesoHaHca B cetn 10 kB,
MMeEloLLIEN 3aseMfieHne HeuTpanm
cetn vepes AP 1 OTKMAYEHHbIN
kabenb (ogvH 13 n kabenen ogHoOM
13 as). BuaHo, 4TO HanpsikeHue
50 'y Ha nsonsaumm gas A, B, C mo-
XKET B pasbl MpeBbIaTb CBOE HOp-
ManbHOE 3HavYeHue, XxapakTepHoe
npy OTCYTCTBUWM pe3oHaHca. Takum
obpasom, crnegyeTt caoenatb BbIBOA,
YTO B CETU C HENTParnbi0, 3a3eMIeH-
Hon 4Yepe3 [P, HacToATenbHO He
pekoMeHayeTcs BKMA4YaTh B paboTy
Te KI, dasbl A, B, C koTopbIx nme-
0T pa3Hy eMKOCTb «ha3a-3emMnsa».
B cBowo ovepenb, pasnuuve ykasaH-
HbIX eMKocTel «dasa-zemnsa» KJl
BO3MOXHO ecnu ¢asbl A, B, C:

20

-20
0,00 0,04 0,08 0,12 0,16 0,20
a) fc
u(?), kB
20

10

-10+

-20

6) 0,00

Puc. 6. HanpsixeHue 8 Helimparnu cemu (a) u Ha mpex ¢hasax cemu (6)

— VMIMEIOT pa3Hoe KONn4ecTBo kabe-
new Ha ¢aasy;

— BbIMOMHEHblI Kabensmu pPa3HbIX
TUNOB UM CEYEHUIN XKUTbI.

KOMMYTALIMUOHHBLIE
NMPOLIECCbI
KJ1 110-500 xB

B ceTsix BbICOKOroO HanpsikeHusi
110-500 kB AOBycTOpOHHEE 3a3em-
nenue akpaHoB KJ1 He npumeHseTcs
Mo MPUYMHE 3HAYUTENbHbIX HaBe-
OEHHbIX TOKOB B 9KpaHax [1]. BmecTo
3TOro AenarwT WM OOHOCTOPOHHEee
3azemnenve (KI1 grnvHon po 300-
500 M), nnun TpaHCNO3MLMIO SKPaHOB
(KJT annHon 6onee 1000 m). B yanax
TPaHCMO3ULIMKN 3KPAHOB MPUMEHSIHOT-
ca cneumanbHble MydTbl, KOTOpble
MMEIOT paspbiB 3KPaHOB M WX Bbl-
BOL HapyXy C MOMOLLbIO COeauHU-
TenbHbIX NMPOBOAOB, KOTOPbIE 3aTEM
NOOKMYaloTCA K KOpobke TpaHcno-
auuum [1], Mmerowern npoBogsLume
nepemMblYkn NS NepekpecTHOro co-
€OVHEHNS LLECTUN 3KPAHOB.

M3BecTtHa npobnema onpege-
NeHnst JoNyCTMMOW ANUHbI coeau-
HUTEeNbHbIX Nposogos [1], n nona-
raeTcd, 4To UX npegenbHas OnvHa
SIKOObl AOMMKHA COCTaBMNATb He 6o-
nee 10 M, Tak Kak TONbKO B TakOM
cnyyae obecneunBaeTca HagexHas
3awmTta MydTbl OT  UMMYSbCHbIX
nepeHanpsXeHui 3a cyeT A4enNCTBUA
orpaHuyuTenen nepeHanpsixeHun
(OlMH), pasmeLlleHHbIX BHYTpU KO-
pobkn TpaHcnoduuyun. OBocHoBa-
HVMe [OOonyCTUMOW AfWHbI NPOBOAOB
OObIYHO NPOBOAMTCA C MOMOLLbIO
pekomeHgaumi CIGRE [4], Ha oc-
HOBE MapaMeTpoB [PO30BbIX WM-
nynbCOB, BO3OENCTBYIOLLUNX Ha XUy
KI1 co CTOpOHbI ceTw, MpuMmbIKato-
wen Kk KI1.

Cnepyert ckasatb, YTO NogobHoe
0bOOCHOBaHME [ONMHBbI HE Bblaep-
KMUBaET KPUTUKW, Tak Kak noda.nsi-
towee yucno K1 110-500 kB pac-
MONOXeHbl B KPYMHbIX ropofdax rog
3emMren, He MMEIT HUKaKOW CBS3M
¢ BIl, a 3HauuT He nogBepXeHbl
BO3AEWCTBMIO MPO30BbIX MMMYNbCOB
n He TpebytoT 3aLWnThbl OT rPO30BbIX
nepeHanpsxeHnn. Takum obpasom,
pekomeHgaumm CIGRE o pgnuHe
NPOBOAOB COMHMUTENMbHbI, U HA HUX
He cnegyeT nonaraTbCes.

B kayectBe noaTBepXaoeHUs
Ha pucyHke 7 nokasaHa MydTa
TpaHcnoaunumm KJT 220 kB u3 yana
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TpaHcno3uummn, B KOTOPOM AnvHa
coeguHWTenNbHOro nposoga Obina
¢ 3anacom meHee 10 m. HecmoTps
Ha popmanbHoe YyOOBNETBOPEHWE
TpebosaHuam CIGRE, B yka3aHHOM
y3ne 6bINo nocnefosaTenibHO Mo-
BPEXOEHO Cpa3y HECKONbKo MydT,
N Kaxabll pa3 37O NpoMcxoguno
npu BkntoveHnn KIl 220 kB nog Ha-
npsbkeHne cetu (XoTs onacHOCTb
kommyTaumm B gokymeHTtax CIGRE
Jaxe He paccMaTpmBaeTcs Kak pac-
YETHbIA CryYan, rae MOXHO OXM-
OaTb KaKnX-TO HENPUATHOCTEN).

Ha pucyHke 8 nokasana KJ1, ume-
foLast o4mMH NOMHbLIV LMK TpaHcrno- 3 Pk
MMM OKPHOB, TO €CTb UMelowas 6)

ABa ysna TpaHcnosvummn (1 n 2).
B mydTe TpaHcrnoauumum Ne 1 mox-  Puc. 7. Ysen mparcnosuyuu skparos (a) u nospexdenHas mycpma (6)
HO uccrefoBaTtb Kak HarpsikeHue

«3KpaH-3KpaH» (MpPOAONbHOEe Ha- Us
npskeHne Ha paspbiBe), Tak U Ha- > @ @
NPsSPKEHUST  «3KpaH-3eMNs»  crieea
1 cnpaBsa OT pa3pbiBa OTHOCUTENLHO Usa Us s e
3eMnu. A l' l' ,'
Mpumep ocuymnnorpamMmmbl  Ha- ' e aKpaH
pumep u P 3-3 '/ >~y \‘ 3.3 w v
npskeHnsa Us_s Ha paspbiBe B y3- B 1112
nax Ne 1 u Ne 2 nokasaH Ha pu- 3 ”

CyHKe 9 1 nonydeH npu 06bIYHOM
BkntovyeHun KJ1 220 kB nopg Ha-
npsbkeHme cetn. BugHo, yTO Ha-
npshkeHne B y3nax TpaHCno3nuum
npeBoCXoaAuT AOMYyCTUMOE, U OCOo-
OeHHO 3TO 3aMeTHO B TOM Yy3ne =
TpaHCno3numnn, KOTOpPLIN pacnorio-

XeH bnwxe k Ton ctopoHe KIJl, oT- dU;
Kyaa Ha KJ1 nogaetcsa HanpsihkeHne

cetn. ImeHHo mydTa n3 yana Ne 1

M Obina nokasaHa Ha pucyHke 76.  Puc. 8. KI1 ¢ mpaHcno3uyuel skpaHo8 00Hoa3HbIx kabesnel
Takum o6pa3om, 04EBUAHO, UTO ANs

KJ1 110-500 kB TpeboBaHus Kk anu-  Us_s(1), kB

HE COEAMHUTENbHbIX MPOBOOOB 240

OOJKHBI (hopMynmpoBaTbCs BOBCE AruHa nposoga — 10 M
He Mo YCMOBUSAM 3alUWTbl OT FPO30- 200 @
BblX MepeHanpshkeHui, nosBrneHne
KOTOpbIX B ropoackoi kaGenbHown 160 \
CeTV HEeBO3MOXHO, a Mo YCNOBUSAM \
120
KOMMYyTauuw. onacko
Wpoea CIGRE onpegenats npe- He onacHo
OErnbHY0 OJIMHY COEeOUHUTENBbHOro 807
npoBoaa, paccunTbiBas ee uepes o I~
nageHne Hanps>KeHUs Ha MHOYKTUB-
HOCTM MpoBOda OT rPO30BOIO WUM- 0
nynbca ¢ (OPOHTOM TOW WM WHOW
KPYTU3HbI [4], HE BblOepXXMBaET Kpu- |
-40

TUKN: y3en 1

di y3en 2

dU~ (L* . l) : 7, -80 T T T T T T T T T
! 20,000 20,004 20,008 20,012 20,016 20,020

rae L* — nOoroHHas MHOYKTUBHOCTb 1, MKC

coeavHUTEenNbLHOro nposoga (Mex-
ay MydTon n kopobkon); di / dt —  Puc. 9. HanpsixeHue 8 y3rax mpaHcro3uyuu akpaHos npu exmodeHuu KJ1



KABEAbHDbIE
NNHNMHA

CKOPOCTb U3MEHeHWst (PpoHTa UM-
nynsca; ! — gnuHa coeguHuTenb-
HOro nposoaa.

Mpn BkNtoveHuUn kabens noa
HanpsxeHne cetn pasHoe Hanps-
XeHne Ha xwune kabensi BO3HUKa-
€T CKa4ykOM N UmeeT BEeCKOHEeYHyo
KpyTu3Hy poHTa. CnepmoBatenb-
HO, N HaBOAMMbIA B 3KpaHax kabe-
NS MMMNYNbC HanpsKeHUs  Takke
nmeetr BGEeCKOHEYHO KpyTon (OPOHT
di | dt — o, penasa Tem cambiM bec-
MonesHoOn M3BECTHYL  hopmyny
CIGRE pacyeTta nageHus Hanpsixe-

HUA dU, onuparLyrca Ha KOHeu-
HYI0 CKOPOCTb M3MEHeHUs poHTa
di | dt. Takum obpasom, BOBCe He
rpo3oBble MpPOLECChl, a KOMMYyTa-
LUMOHHbIE 3aCnyXMBalT OCHOBHOMO
BHMMaHWS MpW aHanu3e npouec-
COB B Yyanax TpaHCno3vumu 3Kpa-
HoB KJT 110-500 kB. lNoBTOpuMCS,
4YTO OCHOBHAas OMACHOCTb YrpoXxaet
TOM MydpTe, KOTOpasi pacrnornoXeHa
B y3ne Ne 1, Tak kak, No mepe pac-
NPOCTPaHeHUs MMMynbca Hanpsxe-
Husa Bgonb K1 B cTopoHy yana Ne 2,
BCMeaCTBUE MoTepb B XXune u aKkpa-

He, UMNYIbC NOCTENEeHHO yTpadnBea-
eT 6EeCKOHEYHO KpyTon (PPOHT, CTa-
HOBACb MeHee OMNMacCHbIM.

3AKINIOYEHMUE

lMepexogHble npoueccbl B Ka-
GenbHbIX CETHAX 3acnyXuBalwT He
MEHbLUEro BHMMaHus, 4Yem Hop-
MaribHbIA YCTaHOBUBLUUNCA PEXUM
unu K3. lMpu atom nonaratbcs Ha
MmetLmecs Hopmbl (B TOM 4ucC-
ne LWWPOKO W3BECTHblE MeXOyHa-
pPOAHbIE), K COXaneHuo, He MpuXo-
outes. B8
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MoBbiweHne 3ahheKTUBHOCTHU
3KcnayaTauum NorpyXHbix
3J/1IeKTPOYCTaHOBOK
HethTeao6bIuYMn

B kHure paccmatpuatotcsi npobnembl 3pEKTUBHOCTM IKCMIyaTa-
UMM 1 obecneveHnsi TEXHUYECKOro COCTOSIHMS MOTPY>KHbIX SMEeKTPO-
ycTaHoBok (M13Y) HedhbTeaobbIuM 1 peanusaummn nyTemn ee NoBbILLIEHUS
C yyeToM 0600LleHNs 1 aHanu3a onbiTa ux akcnnyarauun. MNpouns-
BOAWTCS KnaccudmrKaums u aHanma pesynsraTtoB 3KCnyaTauyoHHbIX
dusmyecknx Bosgenctemin Ha MNIY, nx conocraBneHne co CTaTUCTu-
YeCKMM AaHHBbIMU AKCMyaTaumMn 1 opMynmMpyoTCS NpakTUYecKme
MEeponpuaTUS M pekoMeHAauuu, HamnpaeneHHble Ha obecneveHve
1 noBbileHne HagexHocTy MNJY. KHura npegHasHaveHa ans uHxe-
HEPHO-TEXHNYECKOrO MepcoHarna 3aKchnyaTauuM U NpoeKTUPOBaHUS
3MEKTPOCHABXeHNS MOrpy>XHOro anekTpoobopynoBaHns B HedTeao-
Oblye, a TaKke nNpenofaBaTenen, acnMpaHToB U CTYAEHTOB CTapLUMX
KypcoB OakanaBpuara n MarucTpartypbl SNEKTPOTEXHNYECKUX CreLm-
anbHOCTeN By30B.
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