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Meta. BcraHoBiIeHHSI Ta OOTpYHTYBaHHsI OCHOB €(pDEKTHBHOTO BUKOPHUCTAHHSI BUOYXO0E3IEYHUX KOMIUIEKTHUX T1e-
pecyBuux nincranuii (KTIT) ByriibHUX MIaxT.

Metoanka. Meroauka gociipkeHb HaBaHTaKyBanbHOI 31aTtHOCTI KTII rpyHTY€ThCS Ha Teopii 3HOCY i301swii TpaH-
chopMaTopiB Ta KOMIUIEKCHOMY BpaxyBaHHI CTOXaCTHYHOCTI IPOLECIB HArpiBy 3a paXyHOK BHKOPUCTaHHS PEAIbHHUX
peaizaniii HABaHTa)XEHb, 3MiHH BIUIUBY (DaKTOPIB OTOUYIOUOTO CEPEIOBHUINA, a TAKOXK TEXHIYHMX OOMEXEHb Ta HOpMa-
TUBHUX BUMOT IIOZO SIKOCTI €NEKTPOCHEPTil y BUOIHHUX CTPYMOIPUIMAYIB.

Pe3yabTaT. Pe3ynpraté MOCHIKEHD BKA3yIOTh, IO €(heKTUBHE BUKOPUCTAHHS TpaHchHOpMaTOpiB BUOyxobOe3med-
HUX MCTaHIIIH 32 HABaHTa)XKyBaJILHOIO 3/IaTHICTIO [T maxT 3axigHoro JloHOacy € MOKIMBAM IPH HEOJMIHHOMY Bpa-
XyBaHHI MOMPaBOK HA YMOBU OTOYYIOUOTO CEPEIOBUINA B MICHSAX {X BCTAHOBJICHHS Ta NEPEBEICHHI KUBIICHHS BUIOOY-
BHUX KOMIUIeKCiB Ha Hanpyry 1140 B. JloBexeHo, mo Ajst IIbOTO MOTPiOEH MOHITOPUHT PEXUMY poOOTH KOXKHOI Miac-
TaHLIl 3 IHTEPBAJIOM OCEPEJHEHHS HaBaHTAXXEHHs Ha piBHI 2,5 xBuiauH. OTpUMaHI pe3ysbTaTH JO3BOJISITh €(EKTUBHO
BukopuctoByBat KTII, BUKOHYyBaTH iX 3aMiHy 3a MOTOYHHMM CTaHOM, a HE 3a BiJIMOBOIO, 1110, Y KiHIIEBOMY PaxyHKY,
HaJlaCTh MOJIMBICTh (POPMYBaTH palioHabHUH napk nepecyBuux KTII.

HayxoBa HoBH3HA. BcTaHOBIICHO yHIBEpCcallbHY 3aJIeXKHICTD BILIMBY (DaKTOPIB OTOUYIOYOTO CEPEIOBHUINA HA HaBa-
HTaXyBaJIbHY 31aTHICTH TpaHchopmaropiB KTII, Ta BusBiIeHI yMOBH BHIIydeHHS HasiBHUX PE3€PBiB HOTYKHOCTI BHOY-
xo6e3neunnx KTII ByrinpHUX mIaxr.

MpakTuuna 3HaunMicTs. OTPUMaHI 3aJICKHOCTI Ta BUSBJICHI YMOBH BUKOPHCTAHHS HABAaHTaXXyBaJIBHOI 31aTHOCTI
JO3BOJISITH BU3HAUATH (DaKTUYHUH Ta MporHo3yBaty 3anumkoBuil pecypc KTII mist GpopMyBaHHS Ha IMaXTi ONTHMANb-
HOTO TIAPKY Ai0YNX TpaHc(OpMaTOpiB, a TAKOXK CTBOPUTH CY4acHi 0a3W JaHUX 3a PEeXKHMaMHU POOOTH TipHUIUX KOM-
IUIEKCIB Ta PO3pOOUTH NMPUHIMIHN PO3PAXYHKY €IEKTPUYHUX HABAHTAKEHb TS JAHOTO BUIY yCTaTKyBaHHS M KOHKpET-
HUX YMOB €KCIUTyaTaIlii.

KuarouoBi ciioBa: sudyxobesneuna Komniekmua mpanc@opmamopna nioCmanyis, HA8AHMANICy8aIbHA 30AMHICb,
YMOBU OMOUYIOU020 Ceped08Uyd, 3HOC I301AYii, ONMUMATLHUN NAPK, MOHIMOPUH2

AKTyansHicTh podoTn. Ha Tenepiniii yac Juist enex-
TPOYCTATKYBAHH BYTUTHHHX IIAXT XapaKTEPHI TaKi O3HAKH:

— 3aCTapuricTh OCHOBHUX (DOHJIB 1 MOB’SI3aHi 3 UM
MiJBHUINEHI BUTPATH HA JIKBIJAIFD MPOCTOIB, 00CIyro-
BYBaHHSI I pEMOHT 00JIa/THAHHSI,;
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— 3aBHIIEHHS HOMIHAIBHHUX MapaMeTpiB OCHOBHOTO
o0NaHaHHS EJNCKTPUYHUX MEPEeXK 1, SIK HACHIIOK, Iij-
BUIIICHI BUTPATH HAa WOTO MPHUI0aHHS;

— BIJICYTHICTB 00OIpyHTOBaHOTO iH(OpMauiiiHOrO Cy-
MPOBOJIy €KCIUTyaTallii KaIiTaJOEMHOTO EIeKTPOyCTaT-
KyBaHHSI CHCTEM IiI3€MHOTO EJICKTPONOCTAYAHHS IaXT
(CIIEID).
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TEXHONOTIi EHEPTO3ABE3NEYEHHSA

Hasenenuit mepernik (pakTopiB € 0COOIMBO aKTyallb-
HUM A1 BUOYX00e3MeuHHX KOMIUIEKTHHX TpaHcopma-
topuux migcranuiit (KTII), siki 3a cTpokoM ekcrutyaTarii
3HaYHO TIEPEBUIIYIOTH perjamMeHToBanuii (15 pokis),
YKM, 3 PI3HUX NPUYHH, 3yMOBJIIOETHCS 301IbIIEHHS HMO-
BIPHOCTI BIJIMOB JaHOTO OOJQJHAHHS W BUHUKHCHHS
aBapiii, a pa3oM 3 THM — IPOCTOIB TEXHOJOTIYHUX KOM-
IUICKCIB Ta HAHECCHHS 30WMTKiB BUpOOHUITBY. ToMmy 3a-
KJIaJICHUH 32 paXyHOK 30LIbIIEHHS HOMIHAIBHOI HOTYX-
HOCTI HaIMIpHUH 3armac HaJIiHOCTI KOIHUM YHHOM HE
BHIIPABIIOBYE ceOe, y TOMY YHCIi dYepe3 BiICYTHICTH B
yMOBaxX eKCIUTyartallii MeTOMIiB BU3HAYECHHSI WMOBIPHOTO
3aJMIIKOBOTO Oe3aBapiiiHOTO pecypey ix poborn.

AmnaJji3 nociimpkennb i myosaikamiii. JlocnimkeHHs mi-
J36MHOI CHCTEMH €JIEKTPOIIOCTayaHHS Ta PeajbHOro 3a-
BaHTa)XCHHS 11 CJIEMEHTIB BUKOHaHI B pobortax [1, 2]. ¥V
HHMX BKa3aHO Ha 3aBHUILECHHS HOMIHAJBHHX NapameTpiB
yCTaTKyBaHHsI, IPOTe He OOIPYHTOBAHO MOMIIMBOCTEH Ta
3aX0[iB 3 BWJIyYCHHs ITOTEHLIMHHMX pe3epBiB. Y poborax
npo¢. CenimeBa A.M. BCTaHOBJIEHO BIUIMB YMOB OTOYY-
10400 CepeIOBHIIA (TeMIIEpaTypH MOBITPS Ta MBHAKOCTI
TIOBITPSTHOTO CTPYMEHIO) B MICIIi BCTAHOBJICHHS Mi/ICTaH-
il Ha TerioBi Moka3HUKU pexxumiB podotu KTII, a B [3]
NIPUBENICHUH TIPUKIIA]] YpaxyBaHHs BILIUBY YMOB OTOUYIO-
YOro CepeloBHINA Ha IEPEBaHTAXYBaJbHY 3HaTHICTH BH-
oyxobesneunux KTII, nmporte 3acTocyBaHHs pe3yJIbTaTiB
OOMEXY€TbCS KOHKPETHHMH YMOBAaMHM, PO3ITITHYTUMH B
crarti. Y [4] migHATO THMTaHHA €(EeKTUBHOTO BUKOpPHC-
tanHst TpaHcdopmaropiB KTII i yHMKHEHHS NPUHAHATTS
3aBHILEHOI MOTY)XHOCTI LUISIXOM YpaxyBaHHSI MOMNPaBKU
Ha TEeMIIepaTypy OTOUYYIOUOTO CepeIOBHIIA, IIPOTE BiCYT-
Hilf 3B’130K 3 peaIbHUMH PEKUMaMU 1X poOOTH.

Jis1 yCcyHeHHST BKa3aHUX HEIONIKIB icHye moTpeba y
MPOBEACHHI KOMIUIEKCHOTO IOCIHIIKEHHS 3 OOIpyHTY-
BaHHS 3aXOZIB LIOJNO BHWJIyYEHHs HasBHHUX PE3EPBIB IO-
tyxHocti Tpanchopmatopis KTII ta edexkruBHoro Bu-
KOPUCTaHHS 1X HaBaHTAXKYBAJIbHOI 3[aTHOCTI Yy Mporieci
eKCILTyaTarfii.

Meta podoTn. BcraHoBuTH Ta 00IpYHTYBaTH OCHOBU
e(EeKTUBHOTO BHKOPUCTaHHS BUOyX0OE3Me4YHUX MiicTa-
HITi}l BYT1JIBHUX MIAXT.

OcnoBHa yvactuHa. 3asanmadcenns Oiouux KTII.
HanmipHe mnepeBHIEHHS BCTAaHOBJICHOTO CTPOKY €KC-
IuTyaTtanii MoXe BUHHMKATH 3 JBOX NPHUYMH: Iepiia — 1e
HEBIIIOBIAHICTE JIFOYOTO yCTaTKyBaHHS ()aKTHIHUM Ha-
BaHTaXeHHsM, ToOTO mpuiiHaTTa KTII 3aBumenoi, y mo-
PIBHSHHI 3 TIPOEKTOM, MOTYKHOCTI, Jpyra — BeJHKa I10-
xuOKa B OIK 3aBHUILEHHS, PUTAMaHHAa METOJHII BHOOPY
MOTYXHOCTI TpaHCPOPMATOPIB 32 KOSDIL[IEHTOM MOMUTY
K. B 06ox Bunazakax tpaHcdopmaropu KTII Oyayts
XPOHIYHO HEJJOBaHTaXKEHI.

g npuxiiagy Ha puc. | mpuBeneHH peanbHU Koe-
¢imient 3aBanTaxeHHs (K,) TpanchopmaTopa AiIbHAY-
Hoi mincranuii cepii TCILIB 3 HOMiHANBHOIO MOTYXKHIC-
Ti0 400 kB-A (rpadik 1), nobynosanuii Ha 1060BOMY po-
3pi3i 3a pe3yNbTaTaMu JOCTiKeHb [1].

ITo ocHOBHIl OCi OpIMHAT TIPUBEICHO KOSPIIIEHT 3a-
BanTaxkeHHs K, mig BctanosieHol niacradii 400 kB-A,
o JOMOMIXHIN oci — K, 11 TpanchopMaTopa Ha CTy-
MiHb MeHIIoT nmoTyxHocTi (250 kB-A).
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Puc. 1. 3asanmasicennss mpancopmamopa (1) na 0o6o-
60MY po3pizi Oe3 ypaxyeanus yMo8 Omouyioyo2o
cepedosua; ——— — Hominanvrui K, ons KTII —
400 kB-A; weewa. — HoMminanonuti K, ona KTIT —
250 kB-A

Po3paxyHku MOKa3yroTh, L0 cepeiHiil Koe(ilieHT
3aBaHTaKeHHA K¢, 32 100y JUIS IAHOTO BHIAJKY CTaHO-
BuTh 0,52 (Tabmuist). binpnr mupoke nmopiBHAHHS BiAmo-
BITHOCTI TOTY)KHOCTI MIiFOYMX Ha TIPHUYMAX TUTBHUISX
KTII [2] 3 HOTYXHICTIO TiACTaHIINA, PO3PaXOBaHOKO IS
THUX K€ NUIBHUI 33 ICHYIOYOI0 METOIHMKOI (TaOIHIls)
JI03BOJISIE 3pOOUTH HACTYTHUN BUCHOBOK.

Tabnuis

[TopiBHSHHS PO3paxyHKOBOI Ta BCTAHOBIIEHOI IOTYXHO-
creii TpancdopmaropiB KTII mist ripHuumx AinbHULB

Peanbuuii
koeditieHT
3aBAHTAXKC]
JlibHULS ZPHO.H Kn cos ¢ Sm.p SmAH AT sl
» KBt kB-A kB-A K?Acp 3. MAK
308 1aba 5442 0,52 0,6 378 400 033 0,85
812 siasa 543 0,52 0,6 381 400 0,52 1,12
KTIT 1 3505 0,59 275 400 02 0,55
814 Nel
JaBa KTIT 0.6
185,5 0,77 191 400 0,15 0,46
Ne2
Tpoxonka 3222 0,77 0,7 2823 400 0,36 0,99
rop. 140 m
Tpoxorxa 222 0,93 0,7 236,6 630 03 0,45
rop. 300 m

Po3paxoBaHa 3a iCHYIOYOI0 METOIUKOIO IOTY)KHICTh
TpaHc(hOPMATOPIB JHIIE IS NESKAX PO3TIIAHYTHX Nilb-
HUIIb BiIIOBiZa€ PO3PaxXyHKOBIH.

[pore peanbhi pani (cepenniii 3a 100y K, Ta mak-

cumaneHuii K. KOC(illiEHTH 3aBaHTAKCHHS) CBIilIl-

3.Makc
4arh PO HEBIIMOBIAHICTH 1 HAIMIPHE 3aBUIICHHS MOTY-
JKHOCTI TpaHC(OPMATOPIB SIK Yepe3 HEXTYBaHHS 1CHYIO-
YOI TUCKPETHICTIO MIKaid (TabJuIsl, MPOXOAKa rop.
300 M), Tak 1 3HAYHUMH MMOXHOKAMH 3 BU3HAYEHHS PO3-
PaxXyHKOBOI'0O HaBaHTaXCHHSA I[iJ'H)HI/l]_[I) 3a METOAOM KO€-
¢imieHTa NOMUTY.

Bkazane cBiunTh PO IiliCHO HeeeKTHBHE BUKOPH-
CTaHHS HasBHOI HABaHTAXXyBAJIbHOI 3[aTHOCTI TpaHc(hOo-
pMaropiB Ha BYTUIBHUX IIAXTaxX i HEOOXiJHICTH MOLIYKY
IUISIXiB BUKOPHUCTAHHS Takoro pesepBy. Hacammepen, me
BUBYCHHS MOXIIMBOCTEH 130Jsmii TpaHChOpMaTopiB
KTII mpm mocuth 3MiHHOMY HaBaHTa)K€HHI CTPyMOII-
puiimauiB (CII) TeXHOJOTIYHUX INBHHIL BUTPUMYBATH
MepeBaHTAXKEHHs 03 3MEHIIEHHS! HOMIHAJILHOTO CTPOKY
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CITy’k0H, TOOTO BUKOPUCTAHHS HAaBaHTAaXXyBaJbHOI 31aT-
HOCTI TpaHC(HOpMaTOpiB.

Hasaumaoicysanvna 30amuicms mpancgopmamopie
KTII. Takuii TOKa3HUK SIK 3HOC 130JIA11i1 0OOMOTOK TpaHC-
(dhopmaTopa JOIUILHO BUKOPUCTOBYBATH B SIKOCTI 1HJIH-
KaTopa BiJIpanbOBaHOTO Ta 3AIMIIKOBOIO pecypcy ma-
HIMHH, TaK SIK CaMe pecypc i30JsILiiHOT cucremu, 3a OJu-
3bKOTO JI0 HOMIHAJIBHOTO PEXHMY HaBaHTaKEHHs, Oyxe
00YMOBJIIOBAaTH CTPOK CIIy>kOu mifcranuii. Poboti Tpan-
chopMaropa B pexuMi 31 3MIHHUM HaBaHTA)XEHHSM,
MIPEICTaBICHOMY Ha pHC. 1, BiAMOBiae TakoX 3MiHHHUHA
rpadik TemmepaTypu HaitOinpm Harpitoi Touku (HHT)
0OMOTKH. 32 HOMIHAJIBHOTO JOBTOTPUBAJIOrO HaBaHTa-
xennst Temneparypa HHT mis KTII cepii TCILB ne no-
BuHHa nepeBumyBatu 180 °C, mo xapakTtepHO A 130-
NIl Kiacy HarpiBocriiikocti ,,H. CyTTeBe HemoBaHTa-
JKeHHsI Oylle BUKIHKATH TOBIIBHE CTapiHHS 130J1smii i,
BIJITIOBIZIHO, TEPMIiH eKCIUTyarallii Oyjae 3HAa4YHO IOJIOB-
KYBATHCS, IO € Hee(PEKTUBHUM BHKOPHCTAHHSAM 3aKia-
JICHOTO pecypcy HaBaHTa)XyBaJbHOI 37aTHOCTI TpaHCc(o-
pmaropiB KTII i kaniTanoBkiIageHb y JaHe 0OJIaqHAHHS.
3a pexuMiB poOOTH 3 IMepeBaHTAKEHHIMH, XapaKTePHUX
JUIsl BUNAAKYy, o HaBeaeHud Ha puc. 1 ana KTII —
250 xB-A, mpotiecu cCTapiHHA 1301 TpH TEPEBHUILCHHI
HOMIHaJIbHOT TeMIlepaTypH 13011 BiIOBIIHOTO KJIacy
HarpiBOCTIHKOCTI OYyAyTh MPHUILBUALIYBATUCS, & CTPOK
ciry>x0m TpaHc(hopMaTopa — 3MEHIITyBATHCS.

3aJIeXKHICTh CEPEJHBOTO CTPOKY CIY»KOH 130JIs11ii Bij
TeMIlepaTypy MoXe OyTHU INpelcTaBlieHa T0Ka30Bow (y-
HKI[IEF0 BUIJISLY

V=A4e ",

ne A 1 a — JesKi MoCTidH; V — TeMIieparypa i30Jsmii B
HAHOLIBII HArPITIHA TOYII OOMOTKH.

Crpok cityx0Ou 130s0il pyU HOMIHAJIbHIN Temrepa-
TYpi, BIIIOBIZHO KJIACy HArpiBOCTIHKOCTI (y AaHOMY BH-
naaky v, ~=+180°C ), BuU3Ha4a€eTHCS

Hom

V = Ae @

HOM

BigHocHuit cTpok ciiyOu Ta BiJHOCHHUI 3HOC 130J15-
il BIAMOBIIHO OYIYTh

V Ca(v—
K — - —e a(V=Vo,) ;
Hom
L = I/Ho.u — e”("“’mm)
' V

[Ipn po3paxyHKax 3py4HO MEPEHTH BiJl OCHOBH e 0
ocHOBH 2. Toxmi BHpa3 BiZHOCHOTO 3HOCY OTpHMAae Ha-
CTYIIHUUN BUTJISAT

L = 2”(V_thu,\r)/0’693 — 2(V_Vu(w)/A ) (1)

[ocriitny A mnpuiimatots piBaOt 10°C, Tak sk Juist
MIPOLIECIB CTApiHHS 130IALIT CyXHX LIAXTHUX TpaHC)Op-
MaTopiB i3 IPUPOAHUM TOBITPSHUM OXOJIOJDKEHHSIM CIpa-
BEJUIMBHUM € ,,JIECATUIPaiyCHe MpaBmwio” MoHT3iHrepa, 3ri-
JTHO 3 SIKAM, TIpU 3pOCTaHHI TeMIIEpaTypy 130JsiLiii 0OMOTKH
Ha koxHi 10 °C moHa HOMIHANBHY, BITHOCHHMI 3HOC 30i-
JIBLIYETHCS, @ CTPOK CITY’KOW 3MEHILYETHCS B 2 pasu.

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2012, N2 4

Jns posrisHyToi XapakTepHOi A00H, BPaxOBYIOUH
MOMPABKU Ha 3aBAHTAXXCHHS MPH BPaxyBaHHI YMOB OTO-
YYIOUOTo CepeoBHIa, Oylo OTpUMaHO rpadik 3MiHK
temnepatypu HHT obmotkm (puc. 2) Ta po3paxoBaHO
3HOC iX 130J1sLii IPH POOOTI B TAKOMY PEXKUMI.

JIyist 1aHoTO PEeXMMY BITHOCHHUM CyMapHHUUN 3HOC 130-
JAIiil, po3paxoBanuid 3a  Qopmynoro (1) mms  30-
XBWJIMHHHUX IHTEpBaliB dYacy, 3a mg00y CTaHOBHTh
L«so=1,1 BiI HOMiHAIBEHOTO, IO BKa3y€e Ha ¢(peKTUBHE
BUKOPUCTAHHS EJIEKTPOOOIaHAHHS 32 HAaBaHTAXKYBAaJb-
HOIO 3IaTHiCTIO. {11 TOpIBHSHHS, IJIi BCTaHOBIEHOI
KTII moryxHictio 400 kB-A melf OKa3HUK CTaHOBUTH
L*400: 0,0033

TakuM YMHOM, ONITUMI3ALisl TAPKY BHOYX00e3neuHnx
KTII no1aTkoBO BUKJIMKAETHCA HEOOXIIHICTIO MaKCHMa-
JbHO MOJKJIMBOI BIZMTOBIJHOCTI TEPMIiHY EKCILTyaTalil
o0JiaIHaHHS, PErIaMeHTOBaHOMY 3aBOJIOM-BUPOOHMKOM
CTPOKY CITyKOH.
K3 1
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Puc. 2. Koeghiyienm 3asanmasicenns mpancgopmamopa
(1) ma 3mina memnepamypu HHT oomomxu (2)
ona KT — 250 kB-A no sionowennio 00 Homina-
JIBHUX napamempis (3) npu 8paxysanui ymog omo-
YyI01020 cepedosuya

CBo€uacHe OHOBJICHHS MapKy MamuH, 3a0e3rnedeHHs
MOMepeHKEHHs. HEOYiKyBaHOTO BUXOJY 3 JIajy, MPOTHO-
3yBaHHS BIPOTiIHOIO 3aJIMIIKOBOTrO Oe3aBapiifiHOro pecy-
pcy poOOTH 00JIaHAHHS CTaHE MOMJIMBUM JIMIIE 3a Hasl-
BHOCTI iH(OpMAIlT I[I0J0 EKCIUTyaTal[iiHUX PEKUMIB
KTII npotsiroM 4acoBoro NpoMi>kKKy BUKOPHCTaHHS Ja-
HOTO eJICKTPOOOIIaHAHHS.

Haxommuenns iH(opMarii moao eIeKTpOCIIOKUBAHHS
Ta BIIIPAIbOBAHOTO PECYpCy Ui KOHKPETHOTO 00’€KTy
JIO3BOJIUTH CTBOPUTH peajibHy CydacHy 0a3y JaHuX, IO
Oyze mpaKTUIHO KOPUCHO IJIS eKCIUTyaTAIlIITHAX CITyKO Ta
BOKJIUBO /I HAYKH. AHAai3 Cy4aCHHUX PEXUMIB pOOOTH
CTPYMOIIpUIiMayiB TUHOBHX IUIBHUIL 1 (QOpMyBaHHS iX
ENIEKTPUYHUX HABAHTAKECHb MAaTHME 32 METY MOJaiblie
OOIpyHTOBaHE YTOYHEHHS i MOXKJIMBE KOPETYBaHHS iX Me-
TOAIB po3paxyHKy Ta BuOopy Bimmosiguoi KTII. Takum
YUHOM, OYy/ZIEeMO MaTH MaKCHMaJbHO Y3TO/DKEHY HOMiHa-
JIbHY TTOTYXHICTB TpaHc(hopMaTopa.

Dopmysanns payionanvroeo napky KTI1 Anani3 icHy-
10400 HOMEHKJIaTYpHOTO psiny BuOyxobesneunux KTII (no
1000 xB-A) mo3Bosie CTBEpIKYBaTH, IO IMiACTAHIIIT CyMi-
JKHUAX THUIIOPO3MIpIB, TIPH CeperHhOMY KOe(illieHTi 3aBaH-
TakeHHs Hwk4e 0,6 (tadmn. 1), mouursHO 3aminroBatd KTIT
Ha CTYIiHb MEHIOI MOTYXHOCTI, TaK SIK KPOK JIMCKpeTH3a-
wii psgy mnotyxksocteir TpaHchopmaropie KTIT crano-
Buth 1,6. Ilpu upomy tpanchopmaropu KTIT Oyayts npa-
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LFOBaTH 3 HABaHTAKCHHIM, MAKCHUMAJIFHO HAOJIMHKEHHM JI0
HOMiHAIBHOTO. Ha puc. 1 3a ZJOMOMDKHOO IIIKAIOK MOYKHA
MIPOCTEXHUTH 3aBaHTaXKeHHs TpaHcdopmaTopa K, MEHIIOoro
THIOpO3MIpy. Bin3Hauaemo Te, 1110 MaIOTh MICIIE PEXUMU
poOoTH i3 CHUCTEMaTHYHUMH IIE€PEBAaHTKEHHSIMH, TPUBA-
JICTD 1 aMILTITY/ia SIKMX TIOBUHHA 330BOJIBHATH OOMEXeH-
HsM [S5]. HaBaHTa)KeHHs, 1110 NIEpEeBHUILyE HOMIHAIBHE, BH-
KJIMKa€e MPUCKOPEHHH 3HOC 130J1si11i] 0OMOTOK 1 siBJIsIE€ COO0IO0
JESKUH CTYINIHb PU3HKY TIPU BIJCYTHOCTI YiTKOTO OOIpYH-
TYBaHHSI MOXKJIMBOCTI poOOTH OOJIaJHAHHS 32 JaHHX YMOB.
PexxuM 1iepeHaBaHTaXeHHST TpaHc(OpMaTopa NPHU3BOIHUTH
JI0 TIEPEBHILCHHS JIOIyCTUMHX 3HAa4eHb TEMIIEPATyp 3015~
1if 0OMOTOK Ta IHIIUX KOHCTPYKTHBHUX YacTHH TpaHcdop-
Mmaropa. Takum 4uHOM, 31 30UTHLICHHSIM CTPyMy HaBaHTa-
XKEHHs Ta TeMIepaTypH BHHUKae HeOeslleKa IependacHol
BiMoBH. Taka HeOe3reka MOXKe BHHHKHYTH MUTTEBO a0
CTaTH HaCJiZKOM 3arajbHOro IMOTIpPIIeHHs] TEXHIYHOTO CTa-
Hy TpaHcdopmaropa mpotsirom 6ararbox pokiB. CtaHmapt
niependadae  OJHOYACHE OOMEXKEHHS HaBaHTaXKyBaIbHOI
3[1aTHOCTI 32 KOPOTKOYACHUMH W JIOBIOTPHBAJIMMH BIUIU-
BamMu (haKTOpIB IepeBaHTaKeHHsS. TaOnwiy, npuBeneHl B
HBOMY, BiJITOBIZAIOTH IMPOTHO30BAHIH TOBrOBIYHOCTI KpEM-
Hilf-OpraHigHO 130JIA1Iii 32 MEXaHIYHIMH BIIACTUBOCTSIMH B
3JIeKHOCTI Bil 9acy, TeMIlepaTypu Ta PiBHS IIepeBaHTa-
KEHHs, y TOH 4Jac K OOMEXEHHsS I'PaHHYHHX TeMIIeparyp
HaNOUIBIT HArPITOT TOYKM BCTAHOBIIOIOTHCS, 3BKAIOYN HA
HeOe3MeKy MUTTEBOI Bi]MOBH.

JaHi nepeBaHTaXE€HHs, BPaxOBYIOUHM TEXHOJIOTIYHI
0COOJMBOCTI POOOTH OCHOBHHX [UJIBHULL BYTUIBHHX
IAXT, YaCTKOBO KOMIIEHCYIOTHCSI PEXMMaMH 3 TTOHIKeE-
HHUM EJIEKTPOCHIO)KUBAHHSM. 3iCTaBJIEHHS (PaKTHYHUX KO-
edinientiB 3aBantaxkeHus K, (KTII — 250 kB-A) (puc. 1)
3 BEUMOTaMHU 32 BEJIMYMHOIO IIEPEBAHTAKEHHS IOKa3aB,
10 BOHH HE 33I0BOJBHSIOTECS, TaK K Kpyue = 1,79 (y
mpoMikky dacy 3:00 — 3:30), mo OinbIe, HiX IOITyCTH-
Mui KoeQillieHT nepeBaHTa)eHHs Kiep on = 1,7. Ammi-
TyZa 1HIINX IIePEeBaHTAXEHb 3aJI0BOJIBbHSE BCTAHOBICHUM
0OMEXEHHSIM, MPOTe X CYKyIHa TPUBAJICTh HA OOOBO-
My IMPOMDKKY IEpEBUILYE 3HAU€HHsS, NPU SKOMY Oyne
30epiraTucsi HOpPMalbHE CKOPOUYEHHS CTPOKY CIIy»Ou
KTII 3a 3H0COM i3051s11ii 0OMOTOK. 32 TAKUX YMOB 3aMiHa
KTII - 400 xB-A #a KTII — 250 kB-A € HeToUiabpHOIO.

st BUpIIEHHS TaHOTO MPOTUPIvYs OYJo IpoaHai-
30BaHO MOJKJIMBI LUISXU 3HIDKCHHS BEJIMUMHU IEPEBaH-
TakeHb. Tak y po6orti [3] mokas3aHo, IO TiABHUIICHHAS Ha-
BaHTAXYBAJIBHOI 3MATHOCTI TPaHC(HOPMATOPIB MOKIIHBE
pu BpaxyBaHHI ymMoB pobotu KTII y micmi ix ycTaHOB-
ku. Jlo ¢axTopiB, M0 BINIMBAIOTh HA HABAHTAXKYBAJIHHY
30aTHICTh, BIAHOCSTHCS YMOBH OTOYYIOHUOIO CEpEeNOBH-
a: TeMmIeparypa MOBITPs Ta IIBUJAKICTh MOBITPSHOTO
ctpymento. Tak, Bumoru [5] npexn’sBisrorses ans KTII,
1o nmpafrorTh OpHU rPaHUYHO JONYCTUMHUX YMOBax OTO-
gyytoyoro cepenopuma, 3rimao 3 [OCT 15150-69 mpu
temrepatypi Ty 35 °C. lIBuAKicTh IOBITPSHOTO
cTpymeHto B Micui ycraHoBku KTII B3arani He BpaxoBy-
€TbCs (Vs = 0 M/C). IIpoTe Ha TpakTHIl Taki TOKa3HUKH
He BiAmoBigaroTh gificHocTi. [lo-mepre, 3rigHo 3 [6], TeM-
niepatypa T, Ha poOOYMX MICISIX HE TIOBHHHA TICPEBHUIILY-
Bat 26 °C. Anani3 cxem xusnedss CII ginpHULB MOKa-
3aB, MO MiACTaHIIi 3HAXOMATHCS B Oe3rmocepenHiil On3n-
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KOCTi 0 BUPOOOK y CKIIaJli eHepronoi3aiB, TOOTO I HUX
€ cnpaseanusuMm 1, <26 °C. Ilo-gpyre, 3rifHo 3 HOpMo-

O
BaHMMU 3HAYCHHSIMH, IIBHJKICTH ITOBITPSIHOTO CTPYMCHIO
y BHpOOKax mae OyTH Ha piBHI V.. = 0,25 — 2 M/c, TOOTO
Viose > 0 M/c. 1o TOTO K, eKCHEPUMEHTABHI TOCIIIKEH-
HS, BUKOHaHI B pobotax mpod. Cemimea A. M., BKazy-
0T, 0 B Micmi BcraHoBiIeHHS KTIT mBuakicts moBiTps-
HOTO CTPYMEHIO KOJIMBAETHCS B Mexkax 1,5—6 m/c.
Cruparoynch Ha €KCICPUMEHTaIbHI rpadidni 3a1eK-
HOCTI NEPEeBHIICHHS TeMIepaTypu 0OMOTOK i3 KpeMHiii-
OpraHiyHOIO i30JIsiIli€l0 TpaHc(opMaTopiB BUOYX03axH-
IIEHUX MiJICTaHLIN BiJ HaBaHTaxeHHA [3, (puc. 1)], 6e3
30BHINIHBOTO 001YBY (V06 = 0 M/C) 1 TIpU MIBUAKOCTI
MOBITPSIHOTO CTPYMEHIO V.. = 3,5 M/c, OyJI0 BCTaHOB-
JICHO BIUIMB (DaKTOPIB OTOYYIOYOTO CEpEeIOBHINA HA Ha-
BaHTaXyBajbHy 31aTHICTH KTII. IIpoBeneHi po3paxyHKu
s HHT oOMOTKH IO3BONHUIIN OTPUMATH PIiBHSHHS 3a-
JISKHOCTI JIOITyCTUMOTO KoedillieHTa 3aBaHTaKEHHS Tpa-
Hehopmaropa KTII By yMOB 0TOUYIOUOTO cepeOBHIIIA
K

3.00n

=-0,0057-T +1,182-1,07 < ,

oc.pean
Ae T oc.pean
OBHIIA; Vs — peAbHA MIBUAKICTD TOBITPSIHOTO CTPY-
MEHIO.

BpaxoByroun BkazaHi Buille GpakTopH, y KOHKPETHHX
YMOBax OTOYYIOYOI'0 CEpeIOBHUINA MOXKIIUBO JI0JATKOBO
HaBaHTaxutu Tpanchopmaropu KTII. Hampuxnam, mis
BUIAJIKY, 110 PO3IIISAAETHCS, NPU BUKOHAHHI BCTaHOB-
JIeHUX HOpM [6] i 3a0e3neueHHi Ha poboyux Micusx 71,. =
26 °C 1 Ve = 1 M/c, Oynemo MaTu KOCQIIiEHT AOIMMyC-
TUMOTO HaBaHTaxeHHs K, , =1,12, Tobro excriepume-

3.00n

— peanbHa TEMIIEpaTypa OTOUYYIOUOTrO cepe-

HTaIbHI 3HaueHHs K, (puc. 1) HEOOXiTHO PO3ALIMTH HA
pospaxoBanuii K ,,;. OTpuMmani pesynbTaTt OyayTh
Olnbi aseKBaTHUMHU (pHUC. 2), Tak SIK BPaxOBYBaTUMYTh
BILUIMB peajlbHUX YMOB OTOUYYIOYOTO CEpEeIOBHUINA HA Ha-
BaHTa)XXyBaJbHY 31aTHicTh TpaHchopmaropis KTII. Le
JIO3BOJIMTH BUKOHATH BUMOTH [5] SIK 32 BEJIMYMHOIO Iie-
peBaHTaXKeHHS, TaK 1 3a HOro TPUBAIICTIO Ha 00OBOMY
NpPOMIXKY, ToOTO MosumBicTh 3aminu KTII 3a HaBaHTa-
JKyBaJIbHOIO 3IaTHICTIO Oy/ie 0OTPYHTOBAHOIO.

Ha puc. 3 mpencraBnena ricrorpama 3MiHH HMOBIip-
HOCTI 3aBaHTa)XEHHS 3a PIBHAMHU [UIA BUAOOYBHOI NiTb-
Huii 3 KTII cymixXHUX THITOPO3MIpIB.

po

05

045

04

035

03

0,25 1

02 |

0,15

0,1

0.05

0 |
K3<=0,25 025<K3<=05  0,55<K3<=0,75  0,75<Ks==1 K10
KoediuieHT 2apanTaxeHHA

Puc. 3. 3mina timosipnocmi 3aeanmasicenms niocmanyii
81000Y8HOI OiNbHUYI 30 PIGHAMU OJi HAUOITbLWL
sasanmadicenoi 00ou: Bl — KTIT — 400 kB-A;
Ol k711250 kB 4
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TEXHOJIOTII EHEPTO3ABE3NMEYEHHSA

3 HaBeIEHOI TiCTOTpaMH BHIHO, IO PEKUM POOOTH
KTII meHIIoro THIopo3mipy € OiIbIl JAOLIIBHUM, TakK SK
CYTTEBO 3MEHIIYETHCSI TPUBAIICTh 3aHMIKEHOTO 3aBaHTa-
JKEeHHsI, a 00J1aIHAaHHSI BUKOPUCTOBYEThCS B OLIIbIII BijI-
MOBITHOCTI /10 CBOIX HOMIHAJBHO BCTAHOBJCHHX Mapa-
metpiB. [Ipore, nmpu 3amini KTII Guibioro tumnopo3mipy
Ha MEHIIWI BUHUKAE TaKOX Pl TPYHOILIB, OB’ I3aHUX
i3 TEXHIYHUMH OOMEKEHHSIMH JJIS MiA3€MHOI CHCTEMH
€JIeKTPONOoCTauaHHs Harpyrow 660 B.

Texniuni obmencenns. Tlomepemni mocmipkeHHS [7]
mokaszamu, mo mepexix Ha KTII i3 Tpancopmaropamu
MEHIIOI HAa CTYMiHb MOTYXXHOCTI CTA€ KPUTHYHUM ISt
KOMOaifHOBHX Ta KOHBEEPHHUX JIBUTYHIB Yy IyCKOBOMY Ta
MEPEeBAHTAKYBAILHOMY DPEXHMax 3a DIBHSAMH Halpyru
Ha iX 3aTHcKadax (puc. 4).

Uen, B.0

L1 0,95U U,
), HOM S0
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0,9
0,8
0,7
0,6
0,5
04
03
0.2
0,1
0,0

18,51 W7V

0,8Unost 4

Hopmansruit ITyck

Pesnm pobora KTI1

3aranemybanua  [lepepanTakenHA

Puc. 4. Pigni nanpyeu Ha 3amuckayax 08UcyHa KOMOQUHA
ona KTII cymisicnux munoposmipie y xapaxmep-
Hux pescumax pobomu npu U,,, 660 B:
B - k717 - 400 xB-4; U — KTIT - 250 KB-4;
wer — Uson

Ha puc. 4 BugHo, 1o HeoOxiaHi piBHi Hanpyru (Ue,)
He 3a0e3MeuyloThCs B OKPEMHX pPEXHMax HaBiTh IS
BcraHoBiieHnx KTII. Ile 3yMOBIIOETHCS, TMEPEBAXKHO,
HAJMIPHOIO JTOBKHHOK HHU3BKOBOJIETHHX KaOCIbHHUX JIi-
Hill 1, BIIIOBIIHO, BTpaTaMy HAIIPyTH B HUX. 32 ICHYIOYOT
TEXHOJIOTI1 BiAMPAIOBaHHS BYT'UIbHUX IUIACTIB (JJOBTUMH
CTOBIIaMH) 3 KOMOaiiHOBOIO BHIMKOIO, JIOBKHHAaX JaB,
mo gocsararote 300 M, IS HU3LKOBOJILTHOI IMiA3EMHOI
CHCTEMH eJEKTPOIOoCTadaHHs Hampyroto 660 B, Bumry-
YeHHs HasBHUX Pe3epPBiB IOTYXXHOCTI TpaHC(HOpMATOPiB
KTII € HEeMOXITHUBUM.

OCKIJIbKM OCHOBHUMH TEXHIYHMUMH OOMEXEHHSM, 1110
HE JI03BOJISIIOTh BUKOpUCTaTH pe3epsu nortyxuocti KTII,
€ 3a0e3neyeHHs] MyCKOBUX 1 NEPeBaHTaKyBAIBHUX MO-
MEHTIB JIBUTYHIB TIpHMYMX MAIlWH 1 yCTaHOBOK, Oyia
PO3MIISTHYTa MOXJIMBICTh IX YCYHEHHS 32 PaxyHOK Iif-
BUIIEHHS HOMIHAJIbHOI HANpPYTH EJEKTPUYHOI MEpexi.
Po3paxynkn mokasanu, mo nepexia Ha Hanpyry 1140 B
3abe3neuye HeoOXinHi piBHI Hanupyru (U,,,) y Xapakrep-
HuX pexxumax podoru CII (puc. 5). Takum umHOM, HOC-
TiPKeHHS, BUKOHAHI A yMoB 3axigHoro JlonOacy, mo-
Ka3alii, M0 €IMHUM 3aXO0JI0M, SKAH Hagae MOXKIHUBICTH
BukopuctoByBatu pe3epsu KTII 3a HaBaHTa)XyBaJbHOIO
3MIATHICTIO i OJIHOYACHO 3HIMAa€e mpolbiieMy 3a0e3neyeHHs
HEOOXIHMX PIBHIB HAIPYTHd B MYCKOBOMY Ta IEPEeBaH-
Ta)XyBaJIbHOMY peXHMax Jyisi ABUTYHIB noTyxkHux CII, €
MepEeBE/ICHHS] MiI3EMHOT CHCTEMH EJIEKTPOIIOCTaYyaHHs
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BYTUIPHHX IIaXT JAHOTO PETrioHYy Ha OUIbII BUCOKHH pi-

BEHb HalpyTH, Hanpukiax 1140 B.
Ucn, 8.0

0.95Unom Uzon=1} ) |
0,5Usost <

> 0,85 U nom
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Pexum poboTa KTIT

Puc. 5. Pigui Hanpyeu Ha 3amuckayax 08ucyna KomMoaHa
ona KTII cymioicnux munoposmipie y xapaxmep-
Hux pesxcumax pooomu npu U, 1140 B:
B - k717 - 400 «B-4; Tl - KTIT -250 «B-A
LLLI Uuon

IH1I00 BEMOTOIO IS 3a0€3MmeueHHs e)eKTHBHOIO Ta
6esneunoro Bukopuctanus KTII € BukoHaHHs oOrpyH-
TOBaHOT'O MOHITOPUHTY iX MOTOYHOTO TEXHIYHOTO CTaHy
3a Pe)KUMOM HaBaHTaKCHHSI.

Monimopune nomounozo mexuiunozco cmany KTII. 1nes
KOHTPOJIIO 3aBaHTAXKEHHsI KO)KHOI OKpeMoi TpaHchopmaTo-
PpHOI TiACTaHIl{ B peaTbHOMY Yaci BATUTHBAE 3 TTOJIOXKEHHS
PO YHIKAIBHICT KOXKHOTO TOTYXKHOTO 00’€KTa Ha TipHU-
yux poOoTax, IO BHMArae BH3HAYaTH HAaBAHTAXKyBAIbHY
3[AaTHICTh KOHKPETHOT MiICTAHIIT /I KOHKPETHHX YMOBaX
poboru. Takuii miaXia 1ae€ MOXKIIMBICTh MPUMaTH OOIPYyH-
TOBaHI PillIEHHS 100 A0JATKOBOIO HaBaHTaKEHHs abo aj-
pecHy 3aMiHy Ha OLITBII YM MEHII MOTY>KHY NepecyBHY IiJi-
CTaHIIi10, TOOTO 3a0€3MeYNTH IIPUHHSATTS pillieHb 32 CTAHOM
yCTaTKyBaHHS, a He 3a H0r0 BiIMOBOIO.

Mowuitopunr pexumis poboru KTII nmoBuHEeH Bimmo-
BijaTH KOHKPETHO BU3HAYCHUM BUMOTaM:
OIEePaTUBHICTh — HaJaHHs iH(pOpMaIii B PSKUMI peasb-
HOro 4acy (on-line); HerepepBHICTh — iH(pOPMALIis 111010
enexkrpocnoxuBanust KTII moBHHHA HAaIXOMUTH IOCTIMH-
HO 3 BU3HAUEHUM IHTEPBAJIIOM 4acy OCEPEAHEHHs, 1110 3a-
0e3rnednTh HEOOXIZAHY TOYHICTH KOHTPOJIIO; IHTEJEKTya-
JbHA 00poOKa iH(opMalii — aBTOMAaTHYHHUN aHami3 Ja-
HUX, PO3PaxyHOK 32 MaTeMaTHYHUMHU MOZAEISIMH, 00p0o0-
Ka Ta BUJaya pe3yJbTaTy 3a KOHTPOJIbOBAHHMH Mapame-
Tpamu. KOHTpOIBOBaHUM MapaMeTpoM, [0 BU3HAYAE Bi-
InpanbkoBaHui cTpok ciyxom KTII, y maHOMy BUTIAZIKY €
3HOC 130J1A1ii 0OMOTOK TpaHchopMaTOpa, SIKH BU3HAYA-
€ThCs 32 NOTOYHUM HaBaHtaxeHHsM KTII, skomy Biamo-
BijIa€ MeBHA TeMIeparypa i30Jsiii 0OMOTOK.

Omxke, Is epEeKTHBHOTO BHUKOPUCTAHHS TpaHCHOp-
MaToOpHOro 00JIa/IHAaHHSI HEOOXIJHO MaTH CBOEYACHY Ta
JIOCTOBIpHY 1H(OPMAILIIIO MIOA0 CJICKTPOCIOKUBAHHS B
PEeXUMI peanbHOro 4acy, TOOTO MPOBOJUTH MOHITOPHHT
pEeXKHMMIB HABAHTAXKCHHS.

[t 3a0e3mneueHHss He0O0X11HOT TOYHOCTI MOHITOPUHTY
pexxumiB podotu KTII, 3 Touky 30py BUKOpUCTaHHS pecy-
pcy i 1301111 32 3HOCOM, CJIiJl BU3HAYUTHCS 3 IHTEPBAIOM
yacy ocepeHeHHs 300py HeoOXiqHo1 iHpopMaITii.

3Bakarouu Ha Te, IO MOCTilHA Yacy OOMOTKH T, IUIS
TpaHchopMaropiB craHoBUTh 5—10 XB, TO OTpHMaHHS He-
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OOXimHOT TOYHOCTI BiNHOBIEHHS Tpadika TeMIepaTypu
HHT 3a naBantaxennsm KTII, 3rimHo 3 Teopemoro Kote-
JBHUKOBa, Oyne 3a0e3nedyBaThcs NPH MEepiogUIHOCTI
3HATTS BiJMOBITHUX KOHTPOJILHUX BUMIPIB 3 1HTEpBAJIOM
Yacy, 110 HE MEPEBUIIYE TIOJOBUHHU T,5,. 33 HPOBEACHUMHU
JOCIIJKEHHSIMH IIIyKaHUW iHTepBas ckiangae 2,5 xB. [lpu
OMY NOXMOKa IpU MEePepaxyHKy BiANPalbOBAHOIO CTPO-
Ky CIIy>kOu Oynie 3HaxoauTuch y Mexax 1% y Oik 3aBuIIeH-
Hl, 110 € JOITyCTUMHM i OZIHOYaCHO CTBOPIOE JIGSKHI 3ariac
HAIIIHOCTI, TaK SK OTPHUMAEMO 3a3JAJICTIIb SO OiTbIie
3HAUCHHs 3HOCY 30Mmii y mporieci iH(opmamiiiHoro 3a-
Oe3MneyeHHsT PeXKIMIB eKCILTyaTallii 00’ €KTy.

Cxemu J#cunenHs cmpymonputiMavie. AHaI3 cXeMm
elleKTpornocTadaHus maxt 3axigHoro Jlonbacy mokasas,
mo mepeBakHa Oubmmicte KTII TEeXHOMOTIYHHX Mijib-
HHIIb OTPUMYE JKUBIICHHS 32 JIAHIIOTOBUMH CXEMaMH BiJ|
OJTHOTO KOMIUIEKTHOT'O po3mnozinsuoro npucrporo (KPIT).
Y upoMy BHIAIKy HEMOXIIMBO OTPHMATH IapamMeTpu
pobotu okpemoi KTII na piBui KPII, Tak six HeMOJIMBO
B JJaHUX YMOBAaX BUKOHATH PO3MOIJICHHS €HEPrOMOTOKIB
BiJl poOOTH OKpeMOi MiJICTaHIii.

Jus BupimieHHs 3amadi HEOOXigHO 30UTBIINTH TIIH-
OWHY KOHTPOITIO, a caMe, OTPIMYBATH iH(pOPMAIIito 00
eHeprocriokxuBanHs Ha piBHI KTTI. [HmmM oOMexeHHsIM,
[0 BUHUKA€ NIPU LBOMY, € HEIOCTATHA KIUIBKICTH Iep-
BUHHHUX JaTYMKIB CTpyMy Ta Hampyru y ckmami KTIIL
UYepes 116 HEMOXKJIMBO BUKOHATH OOYHCIIEHHS MOTYKHOC-
Tell 3a CTAHIAPTHUMH CXEMaMH ITiKITFOUCHHS BHMipO-
BAJIbHUX ITPUIIAMIIB.

OOrpyHTYBaHHS CHOCOOY MOTIHOJICHHS €HEPrOKOHT-
poio no pieast KTII, nyist BupimeHHs 3a1a4 i IBUICHHS
€HEepProe()eKTHBHOCTI TIPHAYMX MAIIWH I KOMIUICKCIB 3
BUKOPUCTaHHSM JIMIIE HASBHUX NMEPBHHHHUX JATYHKIB Ta
CIICIAJILHOTO HPOrPaMHOI0  METOXLY, IO JO3BOJISE
OTPUMYBATH iH(POPMAIIIO MO0 EIEKTPOCIOXKIBAHHS 32
00ME)KEHOI KIJIbKOCTI MIEPBUHHUX TaTYMKIB, BAKOHAHO B
pob6ori [8]. Peanizawis uporo miaxoay norpedye BCTaHO-
BrueHHa y KTII oxpemoro MikpokoHTposiepHOTro OJOKY,
Harpukiay Ha 0a3i koHtpoiepa PIC BupoOHuUuTBa
Microchip. Tncruryr YkpHAIBE Takox Bene po3poOku
i3 BIIPOBA/DKEHHS TaKMX MIKPOKOHTPOJIEPHUX 3ac00iB y
PO3MOAUIBYNIT MPUCTPIH HHU3BKOI HANpPYTH 13 3aKiajieH-
HSIM y HBOTO BUKOHAHHS (YHKIIH KOMIUIEKCHOTO 3axHc-
Ty, YHOPaBJIiHHA H KOHTPOJIO JJIsI NIAXTHUX ITJCTaHIiN
[9]. 3acTrocyBaHHS maHWUX 3aCO0IB Pa3oM 3 iIHTEIEKTyallhb-
HOIO 00poOKOr0 iH(opMaIii AO3BONUTE 3aKIamaTH i BU-
pimryBaTtu 3amadi e()eKTUBHOCTI BHKOPHCTAaHHS Ta MpPO-
THO3YBAaHHS 3JIMIIKOBOIO PECypcy POOOTH IS KOXKHOT
okpemoi KTII B yMoBaxX ByTiJIbHHX IIaXT.

BucHoBku. CucTteMHE TOCTIKCHHS HaBaHTaXyBa-
npHOT 3aaTHocTi BUOyxo0e3neunux KTII mo3Bousie 3po-
OWUTH HACTYITHI BUCHOBKH.

1. HaBaHTaxkyBajbHa 31aTHICTH TpaHc(OpPMATOPIB
BubOyxo6e3neunux KTII cyTTeBo 3anexuts Big Temmepa-
TYpPH OTOYYIOUOT'O CEPEJOBHINA Ta IIBUAKOCTI MOBITPS-
HOTO CTPYMEHIO B MiCIi iX BCTaHOBIICHHA. 3aJICKHICTh
MTOTIPaBOYHOTO Koe(ilieHTa JOITyCTUMOTO 3aBaHTAXKCHHS
K., yon Bim manux (akropis, otpumana 1t HHT oOmoTku,
€ JiHI#HO0. BBeneHHs B po3paxyHOK BiINOBiTHOI IOT-
paBKM Ha (HaKTOPH OTOUYIOUOTO CEpEeOBHINA JI03BOJIIE
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3HU3HUTH aMIUTITYIy Ta TPHBAIICTh CUCTEMATHYHHX IIe-
peBaHTaXkeHb, xapakrepHux s podorn KTII menmoro
TUIIOPO3MIpY, Ta 33JI0BOJBHUTH OOMEXEHHS HOPMATHB-
HOTO JOKYMEHTY 3a JaHUMH HOKa3HUKAMH.

2. BuiyueHHs HasBHUX pe3€pBiB MOTYKHOCTI TpaHC-
¢dopmaropi, st icHytounx CIIEIl Hanpyroro 660 B i
ymoB 3axijHoro JloHOacy, € HEMOXJIMBUM, TaK SK HE 3a-
Oe3neuyroThCcst HeOOXiIHI PiBHI HAIPYTH B IIyCKOBOMY Ta
MEPEBAHTAXYBAJIBHOMY PEXHUMax IJIsl JABUTYHIB IOTYX-
HUX CTPYMOIPHUIMAYiB IUTHHUI. BUKOHAHI TOCITIIKEHHS
TIOKa3aJIH, O e()EKTUBHUM 3aXO0JIOM, SIKUH HAJae MOXKIIH-
BiCTh BHKOpHcTOBYBaTH pe3epBu KTII 3a HaBaHTaxyBa-
JBHOIO 3JaTHICTIO I OJHOYACHO J03BOJISIE 3a0€3MEYUTH
HEeOoOXiTHI MyCKOBI Ta MEpeBaHTaKyBaTbHI MOMEHTH JUIS
CII ripHu4mx AiIBHUIB, € IEPEBEICHHS IT1A36MHOI CHCTE-
MH EJIEKTPOIIOCTa4YaHHsl BYTUIbHUX LIAaXT JJAHOTO PETIOHY
Ha OLIbII BUCOKMI piBeHb HAIpyrH, Harpuknaza 1140 B.

3. Jlis BUpilIeHHS 33/1a4 KOHTPOJIIO BiJIpalbOBaHO-
rO Ta MPOTHO3yBaHHs 3AJIMIIKOBOTO PECYpCiB HEOOXiTHO
OTpUMYBaTH 1H(OPMAIIO MO0 €IEKTPOCIIOKUBAHHS Ha
piBHi okpemoi KTII 3 inTepBasioM ocepeHEHHS HaBaH-
TaXEHHsI, 10 He nepeBullye 2,5 XxBuauHu. Lle 103BoauTh
JIOCTAaTHBO TOYHO BiJICNIKOBYBATH 3MiHY TeMIepaTypH
HHT obMoTtku npu 3MiHHHX rpadikax eIeKTpUIHNX Ha-
BaHTaXXEHb, XapaKTEPHUX VISl PEKUMIB POOOTH TipHHUYHX
JIUIBHHIB BYTUIbHUX IIAXT, Ta BU3HAYaTH BIiIMOBIIHUN
3HOC 130711111 0OMOTOK TpaHCHOPMATOPIB.

4. HakonuuenHs indopmanii 3 HaBantaxxenHs KTII
BIJIMIOBITHUX [UIBHHUI(L HATACTh MOXIIUBICTH CTBOPHTHU
cydacHy 0a3y IaHUX 3a peKMMaMH poOoTH BHOyxo0e3-
MEeYHMX MiACTaHIIH Ta PO3pOOUTH NPUHLUIINA PO3PaxyH-
Ky €JIEKTPUYHMX HABaHTaKEHb JJIS IaHOTO BHIY ycCTat-
KyBaHHS Ta KOHKPETHUX YMOB eKCIUTyaTarlii.
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Heas. YcraHoBieHHe 1 000CHOBaHHE OCHOB A (eK-
THUBHOTO WCIIOJIb30BaHMSI B3PHIBOOE30MACHBIX KOMILICKT-
HBIX ntepeaBKHBIX nmoactannuii (KTII) yronpbHbIX maxT.

Meroauka. Meroauka UCCIENOBAHUN HAarpy304HOMN
cnocobHoct KTII ocHOBBIBaeTCS Ha TEOPHUHM H3HOCA
U30JIAIUN  TPAHC(POPMATOPOB M KOMIUICKCHOM yYeTe
CTOXAaCTUYHOCTH IPOIIECCOB HArpeBa 3a CUET HCIOJIb30-
BaHMs pEaJbHBIX pealn3alMii Harpy3oK, H3MEHEHUs
BIMSHUSA (haKTOPOB OKPY’KAIOIIEH Cpelbl, a TaKXkKe TeX-
HUYECKUX OTPAaHUYCHUA W HOPMATHBHBIX TpeOOBaHHI
OTHOCHUTEIIFHO KAadecTBa JIIEKTPOIHEPTHH y 3a00IHBIX
TOKOIIPHEMHHKOB.

Pesyabrar. Pe3ynbTarhl McCiaeq0BaHUN yKa3bIBaloOT,
910 3(G(EKTUBHOE HCIOIB30BAHHE TPAaHCHOPMATOPOB
B3pBIBOOE30MACHBIX MOACTAHIMK MO HArpy304HOH CIHO-
cobnoctH mms maxt 3amagHoro Jlonbacca siBisieTcs BO3-
MOJKHBIM TIPH HENPEMEHHOM ydyeTe IONpaBOK Ha YyCIIo-
BUs OKPYJKAaIOLIEH Cpelbl B MECTaX UX YCTAaHOBKU U IIe-
peBoze mHTaHMs JOOBIBAIOIIMX KOMIUIEKCOB Ha Harpsi-
skenue 1140 B. JlokazaHo, 4TO Ajisi 3TOrO HEOOXOIUM
MOHHUTOPHHI peKHUMa pabOThl Ka) 101 MOACTaHINH C H-
TEPBaJIOM OCpPEIHEHHs HAarpy3KH Ha YpOBHE 2,5 MUHYT.
[TomydueHHbIe pe3yNbTaTHl MO3BOIAT 3(PQPEKTHBHO WC-
noJyib3oBath KTII, BBINOJIHATE UX 3aMEHY IO TEKYLLIEMY
COCTOSIHUIO, a HE M0 OTKa3y, YTO, B KOHEYHOM CUeTe,
MPEJOCTaBUT BO3MOXHOCTh (DOPMHUPOBATH PALMOHAIB-
HBIH apk nepensuxabix KTTI.

Hayynass HOBM3HA. YCTAaHOBJICHA YHUBeEpCalibHas
3aBUCHMOCTb BJIMSHUS (DAaKTOPOB OKpYXKalOLIeH Cpejbl
Ha Harpy3ouHyto crnocoGHocTh TpanchopmaropoB KTII,
U BBISBIICHBI YCJIOBHSI U3BJICUEHUS MEIOLINXCS PE3EPBOB
MoIrHOCTH B3pbhiBoOe3onacHbx KTII yrompHBIX MIaxr.

IpakTnyeckas 3HaYMMOCTh. [loydyeHHbIE 3aBHCH-
MOCTH ¥ BBIBJICHHBIC YCIIOBHS HCIIOJIE30BaHHS HATpy-
309HOH CHOCOOHOCTH TO3BOJIAT ONPEHETATH (paKTHUe-
CKUH W TpOTHO3MpOBaTh ocTarouHblil pecypc KTII mis
(hopMupoBaHHS Ha IIAXTE€ ONTHMAJIBHOTO HapKa JEHCT-
BYIOIINX TPaHCPOPMATOPOB, a TaKKe CO3AaTh COBpe-
MEHHBbIE 0a3bl JAHHBIX O PEeXHMaM pPabOThl TOPHBIX
KOMIUIEKCOB M pa3paboTaTh NPUHLMUIBI pacyera dJIeK-
TPUYECKUX HArpy30K JUIsl JaHHOTO BUa 000pyI0BaHUS U
KOHKPETHBIX YCJIIOBHH SKCIUTyaTaILlUH.

KnaioueBbie ciioBa: 63pwisobe30onacHas KoMnieKkm-
Has  mpancopmamopnas NOOCMAHYUs, HAPY304HAS
CHOCODHOCMb, YCNI08USL OKpYdICatoueli cpeodl, U3HOC U30-
JAYUU, ONMUMATLHBIU NAPK, MOHUMOPUHE

Purpose. The determination and substantiation of the
explosion-proof factory-assembled mobile transformer
substations (TS) effective use in a coal mine.

Methodology. The methodology of TS load capacity
is based on the transformer insulation deterioration
theory and heat processes randomicity complex account-
ing due to real load data use, variation of environmental
factors influence, technical restrictions and standard re-
quirements concerning electric power quality for mining
complexes.

Findings. The findings showed that for Western
Donbass region coal mines the TS effective use by its
load capacity becomes available deu to taking into ac-
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count the environmental conditions and use 1140 voltage
level for mining complexes power supply. The necessity
of operating mode monitoring providing with the averag-
ing interval of the 2.5 minute has been proved. These
findings allow us to use TS effectively and to replace
them for the reason of factual state deterioration before
the equipment failure happens. This will provide an op-
portunity to form the TS park rationally.

Originality. The universal dependence of TS load
capacity on environmental factors influence has been es-
tablished. Conditions for existing power reserves of the
explosion-proof TS load capacity extraction have been
determined.

YK 622.62-83:621.33

E.N. XoBaHckasi, KaH/A. TEXH. HAYK, 10LL.,
IO.A. ITanauka, KaH/J. TeXH. HaYK,
A.T'. JIbiceHko

Practical value. Received dependences and deter-
mined conditions of TS load capacity use will allow as-
sessing factual and forecasting residual life of e substa-
tion. It will be useful for optimal TS park forming in coal
mine and up-to-date data bases concerning mining com-
plexes operation modes implementation. It will allow de-
veloping principles of electric loads calculations for this
equipment type and specific exploitation conditions.

Keywords: explosion-proof factory-assembled trans-
former substation, load capacity, environmental condi-
tions, insulation deterioration, optimal park, monitoring
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SAFETY OF ELECTRIC CHAINS DURING THE USE
OF CONTACTLESS ELECTRIC LOCOMOTIVES

Heas. Llensio qanHO paboTHI SBIISETCS OLEHKA MapaMeTPOB, OKA3hIBAIOIINX BIUSHUE HA MCKPOOE30macHOCTh Ipo-
BOJHUKOB, PACIIOIOKEHHBIX B IIOA3EMHOM BEIpaOOTKeE.

Metoauka. MeToanka McciaeI0BaHNH OCHOBaHA HA TEOPHH JEKTPOTEXHUKH MIPH HCIIOIB30BAHUU CIIOCOOOB BBICO-
KOYacCTOTHOM Mepeadn 3HePriuy Ha 3JIEKTPOBO3.

Pe3yabrat. Pe3ysnbrarsl paboThl MOKa3bIBAIOT, YTO XapaKTEPUCTUKU MCKPOOE30ITACHBIX 30H M3MEHSIOTCS B 3aBHCH-
MOCTH OT psifa (pakTOpoB, B TOM YHCJEC PEKUMa PabOTHI TATOBOW CETH W PACIOJIOKCHHUS MPOBOJHUKOB B BBIPAOOTKE.
Hckpobe3onacHOCTh OCTOPOHHUX ITPOBOJAHUKOB B 30HE JAEHCTBUS TATOBOM CETH MOXKET OBITh JOCTUTHYTa IpH ydyeTe
rapamMeTpoB IPOKJIaIKU PEIbCOB U Kabenei TaroBoi cetu. [TomydeHsl 3aBUCHMOCTH JUTS ONpeNesieHns1 nCcKpobe3omac-
HOTO IIIara TPaHCTIO3UIUH IS ABYXITyTEBOW W OJHOIYTEBOH BHIPAOOTOK, OTIMYAIOIINXCS BRIPAKCHUEM IS OTIpeIee-
HUS B3aMMHOW MHIYKIWH, KOTOPBIE MOTYT OBITh MCIIONB30BAHEI MPH JIFOOOM B3aMMHOM PACIIONIOKEHHUN Kabenel Tsro-
BOH CeTH M MOCTOPOHHHX IPOBOIHHUKOB. Il0MydeHHBIE Pe3yNIbTaThl SBISFOTCS OCHOBOW ISt TIOCTPOCHHUS AITOPHUTMOB
pacueTa UCKp0oOE30IacHOTO IIara TPaHCIO3UINH IIPH IBYXITYTEBOU M OJHOIYTEBOH BBIPAOOTKAX.

HayuyHnasi HoBU3HA. 3HA4eHHUS NCKPOOE30MACHOTO II1ara TPAHCIO3UITUH IJISl TOPHBIX BRIPAOOTOK TPAHCIOPTa C WH-
OYKTHBHOW Tepefayeil YHepTuu OMPEesIOTCs MPH yUeTe PEKUMHBIX MapaMEeTPOB TATOBOM CETH; ONPEAEIeHBl yCIIo-
BUSI, IPU KOTOPBIX 00eCIIeunBaeTcsi NCKPOOE30acHOCTb.

IIpakTHyeckasi 3HaYMMOCTh. [loyyeHHbBIE 3aBUCHMOCTH OIpEeeHU HCKPOOE30MacHOro mara mo3BOJISIOT OIl-
penenuth Oe3omacHble JUIs SKCIUTyaTallul 30HbI PACIIONIOKEHUS] TOCTOPOHHHUX MTPOBOJHUKOB B I10JIE BIIMSHHS TSATOBOU
CETH NOJ3€MHOI0 TPAHCIOPTA.

KitioueBble ciioBa: mpancnopm ¢ uHOYKMuGHoU nepeoadell dHepeuu, msaeo8as cemv, NOCMOPOHHUE NPOBOOHUKU,
Uckpobe3onacHocmy

AKTYaJILHOCTb Pa0oThl. YTOJbHAsI OTPACIb SIBISET-
Csl IPUOPHUTETHOMN [UISl SHEPTETHKN YKpanHbl. OMHUM U3
KPYIHBIX TOTpeOHTeNeil 3IeKTPOIHEPTUH Ha YTOJBHBIX
[IaxTax CYUTAETCsl MOA3EMHbIM TpaHcmopT. CoBpeMeH-
HbI€ IIaXThl IIUPOKO UCIOJIB3YIOT KOHBEMEPHBIM TpaHC-
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MOPT, OJHAKO PENbCOBBIA TPAHCIOPT OCTAETCA BOCTpE-
0GOBaHHBIM, B YaCTHOCTH, IIPH TPAHCIIOPTHUPOBAHUH JIIO-
Jel, BCIIOMOTAaTEJbHBIX MAaTepuanoB, O0O0OPYHOBAHUSL.
OnHUM M3 NEPCHEKTUBHBIX HANpPaBICHUH B pPa3BUTHU
PENBCOBOTO TPAHCIIOPTA SIBJIACTCS IIPUMEHEHUE BBICOKO-
YaCTOTHBIX 3JEKTPOBO30B, 00ECIEUUBAIONIUX OE3UCKPO-
BOW ToKOoCheM. HayuHyro mikoiy, Benyuyto pa3paboTku

ISSN 2071-2227, HaykoBui BicHuKk HI'Y, 2012, N2 4





