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BIHHI/II_IBKI/II/I HalllOHAJIbHUU TCXHIYHUU YHIBCPCUTCT

3asHayeHo, W0 Ha cb0200HI 8 ekcrnnyamauii 3Haxodumbcsi 6a2amo 8UCOKOBO/IbIMHUX 8UMUKaYie Pi3HUX
8UpobHUKIe ma KOHCMPYKUil. Ha ocHogi aHamisy cmamucmuku MOWKOOXeHb 8UCOKOBOIbMHUX 8UMUKaYie
008e0€eHO, WO Marme Micue He JuWe MOWKOOXEHHSI 3acmapifiux Mac/issHUX YU rogimpsiHUX euMukadie, a i
HOBUX efle2a308ux 8UMUKa4ie. 3sepmaembcsi yeaza Ha HEObXiOHICMb 8UKOpUCMo8y8amu Cy4acHi Memodu ma
3acobu diazHocmyeaHHS. BucHoeku 3a pe3ynbmamamu OiagHOCMy8aHHs 8UMUKayie Marmb epaxosysamu
8U3Ha4YeHHs1 pusukKie nid Jac ekcrinyamauii diaegHocmosaHuUX suMuKadyig. Po3ansHymo maki puduku O0ris eumu-
Ka4a ma obnalHaHHs po3rodifibHO20 MPUCMPO.; KOMIOHEHM PU3UKY HaHEeCEeHHS WKOOU XXueum icmomam
8HAaC/iO0K iX ypaxXeHHs1 efleKmpuyHUM cmpymom abo Harpyaot KPOKy 8 pe3yrnbmami 3amukaHb 8 obriadHaHi
p03rodinbHO20 NPUCMPOI0, HecrpaytosaHHs abo pyliHy8aHHsT BUMUKa4ya; KOMIOHEHM PU3UKY ¢hi3u4HO20 Mou-
KOOXX€HHS1 CYMIiXKHO20 3 BUMUKaYeM 8UCOKOB80/IbIMHO20 061adHaHHS; KOMIOHEHM PU3uKy 6i0MOo8U 8HYMPILUHIX
cucmemM suMuKa4a, CrpUYUHEeHOI Noz2ipuweHHsM o020 MexHIYHO20 cmaHy i Yac y8iMKHEeHHS/8UMKHEHHST HOMI-
HarnbHUX CmMpyMie; KOMIOHEeHMU puU3uKky 051 eriekmpoobrnadHaHHs po3rno0ifibHO20 MPUCMPOr0 y pasi Kopom-
K020 3amukaHHsi nobu3y po3nodifibHO20 MPUCMPOK; KOMIIOHEHM PU3UKY 8i0MOBU 8HYMPIWHIX CUCMEM 8UMUKa-
4a, BUKITUKaHOI 8IOKITIOYEHHSIM CMPYMIi8 KOPOMKUX 3aMuKaHb 8 YUK/ HeycriwHogo AllB; KOMIOHeHm pu3uky
i3U4HO20 MOWKOOXKEHHST obriadHaHHA Po3modiflbHO20 MpUCMpPOto (noxexa abo eubyx 4depe3 3aMuKkaHHS ma
rnepesaHmaeHHs efniekmpuyHo2o obradHaHHS po3rnodifibHUX MNPUCMpPOoi8 ma He cripauyro8aHHsIM 8i0rno8iOHUX
8UMUKaYie 3 MPpUYUHU He3ad08irIbHO20 MEXHIYHO20 cmaHy 8UMUKa4a); KOMIMIOHEeHM PU3UKy ei0MO8U 8UMUKaya,
BUKJTUKaHOI MOWKOOXKEHHSIMU OXXepesia XUBMeHHST KOmYLWOK Y8IMKHEHHS] ma 8UMKHEHHS UMUKaya.

Knro4voei cnoea: sucokogonibmHuli 8UMUKaY, nogimpsiHUll suMuKad, esfie2a3osuli sUMUKaY, MOWKOOXKEHHS
suMUKauie, pu3uku, diaeHoOCmye8aHHSs, eKcrilyamauis.

Beryn

B Ham yac B ekcrutyaTailii 3HaXoIUThCS 0arato BUCOKOBOJIBTHHUX BuMHKadiB (BB), ski moainstoTecs
3a Halpyrow eleKTPOYCTaTKyBaHHS, 32 IPU3HAUYCHHSM, 3a IyTOTaCHUM CEpPEIOBHILEM, 3a KOHCTPYKII€O
Ta 3a IHIIMMH O3HAaKaMHW. EKcCIuTyaTallis BUMHKAYiB miepeadadae iX TeXHITHe 0OCIyrOBYBaHHS, TOTOYHI,
PO3IINPEHI Ta KalliTaabHI PEMOHTH, OTJISIN, BUIIPOOOBYBaHHs, on-line Ta off-line miarHocTyBaHHS i T.II.
OpHuM 3 npusHadueHb BB € yBIMKHEHHS Ta BUMKHEHHSI BUCOKOBOJBTHOTO OOJIaJHAHHS, BIAKIIOYEHHS
BEJIMKUX CTPYMI MiJl yac KOPOTKUX 3aMUKaHb, CTPYMIB IepeBaHTaxkeHb 1 T.. OTxe, BinMoBa BB mix uac
eKCIuTyaTallii CIpUYHMHSE 3pOCTaHHs PU3HUKiB, OB SI3aHUX 3 HEOE3MEKOI0, 3 TOMKOMKEHHSIM BiAMOBiAa-
JBHOTO 00JaTHAaHHS, OB’ 3aHUX 3 MOPYIICHHSM ONTHMAaJIbHUX Ta EKOHOMIUYHUX PEXHMIB eKCILTyaTawii
€JIEKTPOCHEPTeTUIHNX CUCTEM, TEXHOJIOTIYHUX MPOIIECiB PI3HUX raixy3eil B IPOMHUCIIOBOCTI Ta B arporie-
pepobHOMY KOoMIIekci Ykpainu. [lomkomkene BUCOKOBOIBTHE 00JalHaHHS Ma€ OyTH MIBUAKO BiIKITIO-
yeHe HaOmmKInM BuMuKadeM. OIHaK, HaBiTh cydacHi enerazoBi BB moxyTe momkompkyBaTich. Hesxki-
CHE JiarHOCTyBaHHs enierazoBux BB BHKIMKae 3pocTaHHA PU3MKIB MOB’S3aHKUX 3 iX BiAMOBOIO Mijg yac
ekcruryaranii. Omke, Tema «OcoOJIMBOCTI €KCIUTyaTalii BUCOKOBOJIBTHUX EJEKTPUYHMX BUMHKAUiB», 1X
JiarHOCTYBaHHS Ta BU3HAYCHHS PU3HKIB eKcILTyaTanii HecripaBHuX BB, BHacHigok HeskicHOTO iX iarHo-
CTYBaHHS € aKTyaJIbHUMH.

Memoro cmammi € aHai3 0COOIMBOCTEN EKCIUTyaTallii BUCOKOBOJIBTHHX EIEKTPUYHUX BuMuKadiB (BB).

BiamosigHo 10 BKa3aHOT METH B poOOTI PO3TIANAIOTECS 320aUi:
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1. BuzHayeHHs BiICOTKOBOI YAaCTKH MOLIKOKEHb BUMHKAUiB Pi3HUX KOHCTPYKLIH LIIIXOM aHami3y JiTe-
paTypHHX JUKEPET,

2. Bu3HaueHHs KOMIIOHEHTIB PU3HMKIB, SIKI BUHUKAIOTH ITJ1 4aC eKCIUTyaTalii BUMHKAYIiB 3 HEBIIOMUM
TEXHIYHUM CTaHOM.

Pe3yabTaTtu gociaixxeHn

PesynbraTn ananizy nomkomkysanocti BB noka3zani Ha puc. 1.
Eserasosi 3 puc. 1 BuIIMBae, M0 MOIIKOKY-
sumukaui; 7,1 % S BaHICTh €JIera30BHX BHMHKAdiB CKJIa-
T ITosiTpsni o . .o

suvmKasi: 22,3 % flae Jmie 7,1 %, Bij 3arajbHOI KiIb-
KOCTI MOmKOmKeHs BB, ogHak Kiib-
KICThb €JIEra30BHX BHMMKAUIB, SKI B
HAalll 9ac 3HAaXOAAThCS B €KCIUTyaTallii,
3HAYHO MEHIIa HDK MacisIHUX abo
BakyyMHHX. JlochmiKeHHs JiTeparyp-
HUX JDKEpeN CBig4aTh MpO Te, MO Ki-
JBKICTh TOIIKOMKCHHUX  €JIeTa30BHX
BHUMHKAa4iB B 3arajpHiil KUIBKOCTI IO-
LIKO/PKEHHH BUCOKOBOJIBTHUX BUMHMKA-
Macisni BummKadi; 4iB ckaazgae 7,1 %, B TOi yac SIK MOBIT-
70,6 % psiHUX BuMuKauiB — 22,3 %, a macus-
Hux BumukadiB — 70,6 % (puc. 1). B
[1] 3a3Ha"a€eTHCS, MO i Yac eKCILTY-
aTauii Many Micle MOLIKOHKEHHS eJera30BUX BUMHUKAYIB 3 TAKMX MPUYHH: MOMIKOKEHHS KOTYIIOK eJie-
KTPOMArHiTiB YBIMKHEHHS Ta BUMKHEHHSI; IOIIKOKEHHS €JIEKTPUYHOTO JBUTYHA 3aBEACHHS NPYXKHHU;
MOMHUIJIKOBA poO0Ta peNeifHOro 3aXUCTy Ta aBTOMATHKH; BTpaTa THCKY ejerasy NoB’si3aHa 3 HEsIKICHUM
MPOBENEHHSIM ITyCKO-HaJaropKyBajJbHUX POOIT Ta 3 YHIUIBHEHHSIMH B KapTepi AyroracHibHOI KaMepwu;

MOLIKO/PKEHHS 00irpiBalounX MPUCTPOIB; HECTIPABHOCTI PUCTPOIB CUTHAIII3AII1 TUCKY eJlerasy.

[lin gac mpoBeAECHHS ITyCKO-HANATOKYBAIBHUX pOOIT, sIKi BUKOHYBaB Imed-iH)KeHEep HAa BUMHUKadi
kiacy Hanpyru 750 kB, Oyno 3adikcoBaHo HectabinmpHy poOoTy mpuBosy. [lix yac mogaHHs curHaITy Ha
YBIMKHEHHSI BUMHKA4 HE MPU KOXKHIN omepartlii ¢pikcyBaBcs B YBIMKHEHOMY MoioxeHHi. [IpramHoo He-
ctabinpHOi poboTn OyB AncOanaHC MiX NpPYKUHAMH YBIMKHEHHS Ta BuMKHeHHs [2]. Ilig wac namaro-
moxerHs BumukadiB Ha [1C-330 kB «XMenbHUIIBKA» BUSBJICHO HecTaOlIbHY poboTy nmpuBoxdy. [licis mo-
Jladi KOMaHJHM Ha YBIMKHEHHS IPUBOJ] He (DiKCyBaBCsl B YBIMKHEHOMY IMOJIOKEHHI 1 CAMOBUTFHO BUMHKAB-
cs. IIpuanHOIO IHOTO OYB HEMOCTATHIN HATAT MPYXUHKU 11 ikcarii 3aminkn BumMkHeHHS. [lim gac
BUKOHAHHS oIepanii yBIMKHEHHsS KOPOTKOYACHO 3 SBISJIACH «3eMJISD» B KoJlax MmocTiiiHoro crpymy. Ilpu-
YHHOIO L[LOT0 OYB MalMi 3a30p MIXK 3aXMCHUM METAJIEBUM KOXKYXOM Ta IPOBOJOM PE3UCTOPA IS AUHA-
MIYHOTO TaJbMYyBaHHS JBUTyHA. BCTaHOBIEHO BUTIK ejerasy 3i 3BOPOTHOTO KIAaHa Ta30p03MOALTHLHOT
cuctemu. Ilin yac mIaHOBOTr0 TEXHIYHOTO OOCIYrOBYBaHHS Ta MEPEBIPKH 3aXHCTIB BUMHUKAUIB Yepe3 Pik
TicJIsl BBEJICHHS B €KCIUTyaTallilo BUHUKIN JIeeKTH NPH YBIMKHEHHI BUMHKauiB. BuMmukaui He ¢ikcyBa-
JUCS B YBIMKHEHOMY TIOJIOKEHHI 1 CaMOBIIBHO BUMHKAIHCA. 32 BKa3iBKOK TPEJCTABHHKA 3aBOIY-
BUPOOHMKA BUKOHAHO PETYJIIOBAHHS NMPHUBOAY, a caMe BKpYdyBaHHs OoJiTa po3lieruiioBayda npusoaa [3].
B tabn. 1 mokazani kinpkocTi BimMoB BB B 3anexHocti Bing BuAiB BB (romyOum KompopoM MO3HAYEHO
BUMHKAaUi 3aCTapiJIUX THIIIB).

Puc. 1. ITomkoKyBaHiCTh BHCOKOBOJIBTHHX BUMUKAUiB

Tabmuns 1
Kiabkocti BigmoB BB
Bu Knac nanpyru, kB
bl . .
Bcporo BiMOB 3a TUIIAMU BUMHKAYiB
BHMHKata 110 | 220 | 330 | 500 | 750
1 [osiTpsini 112 83 87 183 15 480/2977
2 Macnsni 1760 674 — — — 2434/2977
3 Enerasosi 27 28 1 6 1 63/2977
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[IpoanamizyBaBIIM EKCIUTyaTalil0 €JIEra3oBMX BHMHKAadiB, BBEACHUX B POOOTY Ha MigNPHUEMCTBAX
Yxpainu, BCTAaHOBJICHO TaKi MPUYHHU BiJIMOB:

— OOpUB CKIIOCTIOKCHJTHUX TAT B JIYyTOTaCHIIbHIA Kamepi;

— BHUOYX JyroracwibHMX Kamep TiJi yac BHKOHaHHS HeycmimHoro AIIB Ha enerazoBoMy BHMHKadi
LTB800E/4 uepe3 HEeMOXKIIMBICTh BAMKHEHHS BUMHKaueM cTpyMmy Maibke 500 A (XomocThit cTpyM JiHii);

— BTpara THCKY J{yrOracCuJIbHOTO CePe/IOBHILA; CTIAJICHHS! KOTYIIOK €JIEKTPOMArHiTiB BMUKaHHS Ta BUMKHEH-
HSI; TIOPYIICHHST KPIIUICHHs] KOB3HHUX KOHTAKTIB JIO IFUTIHJPY JIYTTS, IO B CBOIO Yepry MpH3Bele J0 MpoOOoko
I30JIAIIHOTO MTPOMDKKY MiXK PYXOMHM Ta HEPYXOMUM KOHTAKTaM{ BUMHUKAYa, SIKUI BUKOHAB 6718 IUKITIB;

— BiZIMOBM 0aKOBHX €JIera30BUX BHMHUKadiB depe3 OJIOKYBaHHsI KiJl KEPYBaHHS, SIKi CIIPUYMHUIIA Maja
MOTYXKHICTD 1 HM3bKa HAIWHICTh PUIaAiB 00irpiBy Oakis [3]—I[5].

Jliarpama po3moiny BiIMOB JJisl €lIera30BHX BUMUKAYiB 300pakeHa Ha puc. 2.

Vutineaennst; 4,2% Ha puc. 2 mokasaHi BiJICOTKOBI YaCTKH

AyroracuibHuit BiJIMOB TaKWX BY3JIB Ta JETaJIcl: Mexa-
monyb; 17,3% [umi enemenTH; gism mpuoxy — 40,9 %; AyroracuibHUi
37,6% monysib — 17,3 %; yurineaenus — 4,2 %.

ToMy akTyalnbHUM € BIOCKOHAJCHHS,
po3po0Kka Ta BIPOBAKCHHS CYYaCHHX,
iHQOPMATUBHHUX CHCTEM BH3HAYCHHS Ta
NPOTHO3YBaHHS (IIOTOJHUX YMOB, PEXKH-
MIB €JIEKTPOCHEPTeTUYHUX CHCTEM, TEXHi-
40,9% yroro crany BB Tomo) [6], [7]. Cyts
PO3paxyHKy PU3UKIB 3BOJJUTHCS 10 BU3HA-
YCHHSI CYMapHOTO PU3UKY 3 ypaxyBaHHIM
BCiX ()aKTOpiB Ta MOPIBHAHHS HOTO 3 MPUUHATHUM pu3HKOM. [1iJ yac excruryararii Ha BiJKPHTHX PO3IO-
JUTBHUX TPUCTPOSIX TPAIUISFOTHCS MOMIKOKEHHSI CY4aCHUX eJIera30BUX BUMHUKAUiB (puc. 3).

MexaHi3M IPUBO/LY;

Puc. 2. Jliarpama BiJMOB eJlera30BHX BUMUKAUiB

Puc. 3. ITomkopKeHi erera3oBi BAMUKaYi

UYacrilre Hix enera3oi MOITKOHKYIOThCS IOBITPsIHI BUMHUKaYi (puc. 4).

Puc. 4. IomkokeHHS BUCOKOBOJIBTHUX MOBITPSHUX BUMUKAYiB Ta CyMDKHOTO 00ajHaHHS (TpaHc(hopMaTopa CTpyMmy)

3aranbHi GopMyITH JIJTS BU3HAUCHHSI PU3HKIB, 3AJIC)KHUX BiJl KOMITOHEHTIB PU3HKIB, SIKI BHHUKAIOTH ITiJT 4ac
eKCILTyaTallii BAMUKAYiB 3 HEBiJOMIM TEXHIYHUM CTaHOM, a00 3 MOTIPIIIEHUM TEXHIYHIM CTAaHOM TaKi:
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R1=RA1+RB; +RC1 + RMq + RU1 + RV1 + RWq + RZq; @
R2 = RBy + RC; + RM3 + RV, + RW; + RZ» 2
R3=RB3 + RV3; 3)

R4=RA4+RBs+ RCg + RMy + RUg + RV4 + RWy4 + RZ4. (@)

VY dpopmynax (1)—(4) BUKOPHCTOBYIOTHCS: KOMIIOHCHTH PHU3UKY Ui BUMHKAua ITiJ] Yac BiIKITFOUCHHS
BMHKA4YeM 3HAYHHX CTPyMIiB KOpoTkmx 3amukadb (K3), a came: RA — KOMIIOHEHT pH3WKY HAaHECCHHS
MIKOJH JKUBUM ICTOTaM B Pe3yJbTaTi YpPaXCHHS €IEKTPUYHUM CTPYMOM B pe3yJbTaTi HECHIpallOBaHHS
BUMHKada abo pyiiHyBaHHSI BUMHKada, RB — KOMIIOHEHT pU3UKY (hi3UIHOTO MOIIKOHKEHHS CyMI>XHOTO 3
BHUMHKA4eM BHCOKOBOJIFTHOTO 00saHaHHs (puc. 4), BUKINKAHOTO HecIpalfoBaHHAM BB, sike Mosxe mpu-
BECTH 0 BHOYXY a00 MOXKEeXi, 0 BUTOKY eJlerasy i Hapa3uTu Ha HeOe3NeKy HaBKOJIMIIHE CEPEIOBHIIE,
RC — KOMIIOHEHT pU3UKY BiAMOBH BHYTPIilIHIX cucTeM BB, BUKIMKaHOTO MOTIPIIEHHSIM HOT0 TEXHIYHO-
ro cTaHy (HanmpuKiIaJ 3HOIIYBaHHS TOJIOBHUX KOHTAaKTiB, 3MEHIIICHHS THCKY eJerasy i T.I.) IiJ] 4ac yBi-
MKHEHHS/BUMKHEHHS HOMIHAJIBHUX CTPYMiB; KOMIOHEHTH PU3UKY IJIsl €JIeKTPooOIafHaHHS PO3NOIiIb-
HOT'O TPHUCTPOIO MPH KOPOTKOMY 3aMHKaHHI MOOJIN3Y PO3MOAIIBHOrO NpucTpoto, RM — kxoMmnoHeHT pu-
3WKY Bi]MOBU BHYTpIIIHIX cucTeM BB, BUKJINKaHOTO BiJKIFOUEHHSIM CTPYMIB KOPOTKUX 3aMHUKaHb B ITH-
ki HeycnimHoro AIIB; KOMIIOHEHTH PU3MKY Ui BAMHKa4ya Ta OOJIaHAHHS PO3IOJIIIBHOTO MPUCTPOIO
IpU KOPOTKOMY 3aMHKaHHI B 00JaJHaHi PO3MOAUTBHOTO MPUCTPOIo abo mobnusy, a came: RU — kommo-
HEHT PU3WKY HAaHECEHHS IIKOAM >KMBUM IiCTOTAM BHACIIJIOK YPaXXCHHS IX €NEKTPHUYHHM CTpyMOM abo
HANpPYTOI0 KPOKY il 4ac 3aMHUKaHb B 00JaJHaHI PO3MOALIFHOTO MPHUCTPOIO i HECTIPAIIOBaHI BUMHKAYA,
RV — KOMMOHEHT pu3uKy (Pi3WYHOTO TOIIKOKEHHS 00JaJHAHHS PO3MOALILHOTO MPUCTPOIO (TTOXKEXKa
a00 BHOYX, BUKJIMKaHI 3aMUKaHHSIMH Ta MEPEBAaHTAKEHHAMH €JIEKTPUYHOTO OO0JaJHAHHS PO3IOMLTEHIX
NPUCTPOIB Ta HECTIPAIIOBAHHAMH BiIMOBiTHIX BB BHKIMKaHUX HE3aJOBUILHUM TEXHIYHUM cTaHOM BB),
RW — kommoHeHT pu3HKy BiagMoBH BB, BUKIIMKaHOT MOMIKODKEHHSAMH JDKepelia >KUBICHHS KOTYIIOK
yBIMKHEHHS Ta BUMKHeHHS1 BB; komnonenTn pusuky anst BB npu kopoTrkoMy 3aMukaHHi B JIiHii onepa-
TUBHOTO TIOCTIHHOTO CTpyMy, a came: RZ — KOMIIOHEHT pHU3WKY BiIMOBM BHYTpIIIHIX cucTteM BB, Bu-
KJIMKaHUH 00pHUBOM 200 3aMUKAaHHSMH B JIIHISIX OMEPATUBHOTO MOCTIHHOTO CTPYMY a00 HaINPyTH.

OO0roBopeHHs1 OTPMMAHMX Pe3yJIbTaTIiB

Bkazane BuIle miATBEpPIKYE HEOOXIAHICTh MOKPAINEHHS AKOCTI PEMOHTIB MAC/ISIHUX Ta MOBITPSHUX
BUMHKAaUiB, TEPMiH €KCIUTyaTalil SKUX MEpeBUIy€e MacIOPTHUI pecypc 25 pOKiB, a TAKOXK TUX BHMHUKa-
4iB, y SIKAX 3aKiHYMBCSI KOMYTaIliiHUI pecypc.

Takoxx He0OXiTHO BUKOPHUCTOBYBATH CYYacHI MiKpOTPOIIECOPHI MPHUIIAAN Ta CUCTEMH JiarHOCTYBaHHS
BB sik BiTumsnsiHOro (Perina, PexoH i T. 11.), Tak i 3akopaoHHOr0 BupoOHuUITBa (Omicron, cucrema aHasi-
3y xapakrtepuctuk Bumukauis TM 1800 Ta in.).

BucunoBku

1. B Ham 9yac B ekcruTyararii 3HaXOIUThCS 0araTo BUCOKOBOJIBTHIX BUMUKAYiB Pi3HUX BUPOOHHKIB Ta
KOHCTPYKIiH, sIKi BiPi3HSAIOTHCS yTOTaCHUM CepeloBHUINEeM Ta nmpuHImioM Aii. Lle yckmagHioe ix exc-
TUTyaTarmito.

2. IIpoBeneHnii aHaii3 MOMIKO/KEHb BHCOKOBOJITHUX BHMHKAYiB CBIIYHTH PO MOIIKONKEHHS HE
JIMIIE 3aCTapiIuX MACIHUX Y MOBITPSHUX BUMUKAYIB, @ i HOBUX €JIEra30BUX BUMHKAYIB.

3. Ilig yac excmyaTaiii BUCOKOBOJBTHUX BHMHUKAYiB MOTPIOHO BpaxOBYBaTH iX TEXHIYHWH CTaH,
SKUH BU3HAYAETHCS MUITXOM BUKOPHUCTAaHHS CY9aCHUX METO/IB Ta 3aC00iB IIarHOCTYBaHHSI.

4. BUCHOBKH 3a pe3y/bTaTaMH JiarHOCTyBaHHS BUCOKOBOJIFTHUX BUMHKA4iB MAlOTh BPaXOBYBaTH BU-
3HAYEHHS PU3MKIB ITiJl Yac eKCIUTyaTalii 1iarHOCTOBaHNX BHCOKOBOJNBTHIX BUMUKAYIB.
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Features of Operation of High-Voltage Electric Switches
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The paper draws attention to the fact that nowadays there are many high-voltage switches in operation of different man-
ufacturers and designs, which differ in arc-quenching environment, principle of operation, features of operation. This re-
quires from the maintenance and repair staff additional knowledge and skills agreed with the representatives of enterprises -
manufacturers of switches of new designs. Based on the analysis of the statistics of damage to high-altitude switches, it is
proved that there is not only damage to obsolete oil or air switches, but also new SF6 switches. the number of damaged
SF6 circuit breakers in the total number of damaged high-voltage circuit breakers is 7.1%, while air circuit breakers - 22.3%,
and oil circuit breakers - 70.6%. In order to improve the quality of operation of high-voltage switchgear equipment, it is nec-
essary to have information about the technical, preferably current, condition of high-voltage switches. After all, these switch-
es, by disconnecting damaged electrical equipment, significantly reduce the time of leakage of short-circuit overcurrents,
and therefore reduce the likelihood of spreading damage to adjacent to the damaged equipment. To reduce errors of the
first and second kind when forming conclusions about the technical condition of the diagnosed switch, it is desirable to use
modern methods and tools of diagnosis. Conclusions based on the results of diagnosing circuit breakers should take into
account the determination of risks during operation of the diagnosed circuit breakers. The following risk components are
considered in the article: risk component of damage to living beings as a result of electric shock as a result of non-operation
or destruction of the switch; component of the risk of physical damage to high-voltage equipment adjacent to the switch
caused by failure of the switch, which could lead to explosion or fire, leakage of SF6 and endanger the environment, com-
ponent of the risk of failure of internal switch systems due to deterioration main contacts, reduction of SF6 pressure, etc.)
during switching on / off of rated currents; components of risk for electrical equipment of the switchgear in case of short
circuit near the switchgear, component of risk of failure of internal circuit breaker systems caused by disconnection of short-
circuit currents in the cycle of unsuccessful APV; Risk components for switchgear and switchgear equipment in the event of
a short circuit in or near switchgear equipment, namely: component of risk of damage to living beings due to electric shock
or step voltage during short circuits in switchgear equipment and switch failure , component of risk of physical damage to
switchgear equipment (fire or explosion caused by short circuits and overloads of electrical equipment of switchgear and
failure of appropriate switches due to unsatisfactory technical condition of the switch; component of risk of failure of the
switch caused by damage to the source coil on and off coils, risk components for the circuit breaker during a short circuit in
the operating DC line, namely the component of the risk of failure of internal circuit breaker systems caused by breakage or
short circuit in the operating DC or voltage lines.

Keywords: high-voltage switch, air switch, SF6 switch, switch damage, risks, diagnosis, operation.
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Oc00eHHOCTH IKCILTYATAIMU BHICOKOBOJIBTHBIX 3JIEKTPHUYECKUX
BBIKJIIOUAaTEJ1eH

1 ~ o o
BI/IHHI/IIIKI/II/I HallMOHAJIbHbIN TCXHUYCCKNU YHUBCPCUTET

OmmeydeHo, Ymo Ha ce200HSAWHUU OeHb 8 3KCrslyamayuu Haxo0umcsi MHO20 8bICOKOBOTbMHbIX 8bIKtodamenel pas-
TUYHbIX ripou3deodumeneli U KOHCMpPYyKyul. Ha ocHoge aHanu3a cmamucmuKku Moepex0eHull 8bICOKO8O/IbMHbIX 8bIK/IHYa-
meneli dokazaHo, YMO UMEM MECMO He MOJIbKO 08PeXOeHUsT yCmapeswux MacsHbIX Unu 8030YWHBIX 8biK/Yame-
nied, HO U Ho8bIX 35ie2a308biX 8bikoYamernel. Obpawaemcsi BHUMaHUe Ha Heobxo00UMOCMb UCMOMb308aHUSI COBPEMEH-
HbIX Mmemodos u cpedcme OuasHocmuposaHusi. BbieoObl o pesynbmamam OuazcHOCMUKU ebiKiroYamesiel OO/MKHbI y4u-
mbigamp ornpedesieHUe PUCKO8 Mpu 3KCrayamayuu OuagHOCmUpO8aHHbIX 8blkmoyamernel. PaccmompeHs! cnedyrouwue
pucku 0ns eblkmodamernsi u obopydosaHus pacrpedennumenibHo20 ycmpolicmea: KOMIOHEeHM pucka npuyuHeHusi epeda
JKUBbIM cyuiecmeam ecriedcmeue UX MOPaXeHUs MIeKMPUYECKUM MOKOM UMU Wa2o8bIM HanpsikeHUeM 8 pe3ynbmame
3aMmbikaHUll 8 obopydosaHuu pacrpedenumesnbHo20 ycmpolicmea, Hecpabambi8aHUsi UMuU paspyweHusl 8bIK/IYamerns;
KOMMOHEHM pucKka (hu3UHECKO20 M08PeXOEHUST CMEXHOZ0 C BbIKITIOYameneM 8bICOKO80/IbMHO20 060pyd0osaHUsi; KOMIIO-
HEeHm pucka omka3a 8HYMPEeHHUX CUCMEM 8bIK/IIoYamerisi, 8bI36aHHO20 yXyOWEHUEeM €20 MEeXHUYEeCKO20 COCMOSIHUSI rpu
BKITHOYEHUU/BBIKITIOYEHUU HOMUHAIIbHBIX MOKO8;, KOMIOHEHMb! pucka Orsi anekmpoobopydogaHusi pacrnpedenumesibHo20
ycmpolicmea npu KOpomkoM 3ambikaHuu 8bnu3u pacrnpedenumesibHo20 ycmpolicmea, KOMIOHEHM pucka omkasa eHym-
PEHHUX cucmeM 8biK/oyamerisi, 8bI36aHHO20 OMKITIOYEHUEM MOKO8 KOPOMKUX 3aMblKaHul 8 yukrie HeycriewHozo AllB;
KOMIMOHEeHm pucka ¢hududeckozo rnospexoeHusi obopydosaHusi pacrnipedenumernibHo20 ycmpolicmea (roxap unu e3pbls,
8bI38aHHbIE 3aMblKaHUSIMU U repeapy3kamu ariekmpuydecko2o obopydoeaHusi pacrpedesiumesibHbIX yecmpolcme u He cpa-
b6ambigaHUEM coomeemcmeyrWuxX 8biK/IrYamenel o fnpuyuHe Heyoo8/1emeopumeslbHo20 MexXHUYEeCKo20 COCMOSIHUS
8bIK/IK0YaMesisi; KOMIOHEHM PUCKa OMmKa3a 8bIK/IIYamerisi, 8bI38aHHO20 MOBPEXOEHUSMU UCMOYHUKA NUMaHus Kamywek
BKITHOYEHUST U 8bIKITIOYEHUSI.
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