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PE3VJIbTATBI DKCIIEPUMEHTAJIBHBIX UCCJIEJOBAHWMA BBICIIINX
IF'APMOHMNYECKHUX COCTABJIAIOUNINX B CUCTEME 2JIEKTPO-
CHABXEHUS IIAXTBI UM. "I'EPOEB KOCMOCA"

Onekrponpuemuuku (DI1) Ha moBepxHocTH maxThl M. "I'epoeB Kocmoca" mo-
Jy4aroT MUTaHUE OT pacmpeaenuTeasrHoro ycrpoiictBa (PY) 6 kB riaBHol noHu3u-
tenbHOM moactaniuu (I'TIIT) 154/35/6 kB, a moa3eMHbIe TOTPEOUTETH DIICKTPOIHEP-
THU Yepe3 paszjenurternbabie Tpanchopmaropsl 6/6 kB (TMP1, TMP2) u o6ocobiien-
Hoe PY-6 kB. Ocobennocts DIl maxThl COCTOUT B TOM, YTO Ha MOBEPXHOCTH pado-
TalOT YEThIPE MOabeMA, 000PYJOBAHHBIE TUPUCTOPHBIMHU MPEOOPA3ZOBATENAMH DIICK-
TpodHepruu (YroJbHBIH, MOPOIHBIA U JBa KiIeTheBbiX). CyMMapHasi yCTaHOBIICHHAS
MOIITHOCTh JBUTaTeNel moabeMoB cocTaBiseT 6250 kBT. YcraHoBieHsl uetbipe Oa-
TapeH CTATHYECKUX KOHJeHCATopoB, aABe n3 KoTophix (BCK1 u BCK?2) moakitoueHs!
K cekiuu muH 6 kB PY-6 kB noBepXxHOCTH MIaxThl, a K CeKIUsAM IuH 6 KB nmoazem-
HbIX niotpeduTenei nmoakmoueHsl BCK3 u BCK4 (cm. puc.l).

Hanuune tupucTopHbIX nmpeodpa3oBateseil 00yca0BUIO HEOOXOAUMOCTD MPH-
BEJICHUSI MHCTPYMEHTAJIbHOTO HAOMIOIEHNS] U BBINIOJHEHHUS aHAJIN3a BBICIIUX rapMo-
nuk (BI') B anextpuueckoit cetn 6 kB mraxtel. [IpoGiieMa COCTOMT B TOM, YTO pery-
JUpyeMbIil TpUBOJ Ha 0a3e TUPHUCTOPHBIX MpeoOpa3zoBaTeiell OKa3bIBAET 3JEKTPO-
MAarHUTHOE BIIMSIHUE Ha 3JEKTPUUECKYIO CETh M JIPyrue 3JIEKTPOYCTAaHOBKU. DTU SB-
JIEHUSI OTHOCATCA K IpoOJieMe 3JeKTPOMAarHUTHOW COBMECTHUMOCTH, YTO CBS3aHO C
HECHUHYCOUJIAJIbHBIMU PEXXUMaMu padOThl BCEX 3JIEMEHTOB 3JIEKTPUUYECKON CEeTH U
OII. B pe3ynbTaTe BOZHUKAIOT JAOMOJHHUTEIBHBIE TIOTEPU MOIIHOCTH U 3JIEKTPOIHEP-
MU B 3JIEKTPOYCTAHOBKAX.

DKcrnepuMeHTANIbHbIE UCCIe0BaHus Mo onpeenenuto BI' mpoBeaens! srana-
MH. [IepBblii 3TAIl COCTOUT B IIPOBEPKE KAUECTBA HJIEKTPOIHEPIUU B IIUTAIOLIEH CETH.
Jlist pemieHust 3TOM 3ajJayd B MEPUOJ PEMOHTHOM CMEHBI OBLIM OTKIIOYEHBI BCE
MOJIbEMBI C THPUCTOPHBIMU MpeodpazoBaTensiMu U Bce BCK — npu aTom 3adukcupo-
BaHO NOSIBICHHUE S-i TapMOoHUKU. B nmocnenyromem npu orkiroueHHbix bCK 3amepbl
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Puc. 1. YoporeHHast oJHOJIMHEHHAs cXeMa dJIeKTpocHa0keHus maxTsl UM. "'['epoeB Kocmoca"

BBITIOJIHEHBI B pa004yto CMeHY M OblTM OOHapyxeHbl 11-1 u 13- rapMOHUKH, a Tak-
xe 19-1, 23-1 u 25-4. [Ipu 3TOM, JOMUHUPYIOUIUMU OKa3aluch nocieanue. [loakito-
yeHue bCK s ykazaHHOrO pexuMa U3MEHWJIO IOJOKEHUE B TAPMOHUYECKOM CO-
cTaBe: BhIpoCH rapMOHHMKHU 11-s1, 13- u 5-1 (ux koddunment cocrasun 28,2%), a
no noakioueHust bBCK — 10,6%. Takoe cocTosiHMEe rapMOHUYECKOTO COCTaBa MOXKET
CBUJIETENICTBOBATh O HAJIMYMM PE30HAHCHBIX SIBJICHUN TOKOB B MHTepBaiax 11-it u
13-ii rapmonuk npu noakiaroyeHun bCK.

B nanpHelimem npoBeaeHbl 0oliee J1eTajabHbIE MCCIEIOBAaHUS MPUBOJOB C TH-
PUCTOPHBIMU MPeoOpa3oBaATENIMU MIAXTHBIX MOJABEMHBIX MAIIWH. Y CIOBUE BBINOJ-
HEHHOT'O PKCIIEPUMEHTA CIEAYIOLIME: YTOJIbHbIN CKUMOBBIN MOJABEM U JIBA KIETHEBBIX
MoJbeMa MOJKIIOYEHBl K CEKIMH IHMH 6 KB, 3amepsl npeaycMaTpuBaroTCs 0 TPEM
pexxumam pabotsl cetu: 1-it — Bkmouensl BCK1 u BCK3; 2-it — bCK3 BkitoueHa,
BCK1 otkntouena; 3-if — otkimoueHsl bBCK1 u BCK3. Yuteno Bpemst 77, B TeueHue
KOTOpPOTO KOA(p(UIMEHT HECHUHYCOMAATbHOCTH HAXOAMUTCS B HOPMUPYEMBIX Mpeje-
nax Juisi npuHsITOoro pexuma padbotsl: 4% < Ky, < 8%. Ha puc.2 npencrabiieHbl
(dbparMeHTbl OCHWILIOTpaMMbl KO3 (PUIIMEHTa HECUHYCOUJATbHOCTH HANPSKEHHUS.
[IpeBbiieHne ko3 dunrenTa HecuHycouaaabHocTd 8% U OoJjiee MPAKTUUYECKU HE
3a(pUKCUPOBAHO.

[lony4yeHHble pe3yabTaThl CBHUJETEIBCTBYIOT O crleaytomemM. [lonkmoueHue
onHoit BCK3 maer xopormii komneHcupytomuii ¢ ekt (pexxum 2). Takoe momoxe-
Hue oOwsacHseTcsa TeM, uTo bBCK3 pacrnonoxena 3a paznenurenbHbIM TpaHchopMaTo-
pom TMP1, yto coBMecTHO 00pa3oBbiBaeT L-C nenb — pakTuyecku mociie10BaTeNb-



Hell QuinbTp. [lapamerpsl xapakTepucTHK eMkocTh U HMHAYKTHBHOCTH BCK3
tpancopmaropa TMP1 takue, 4T0 OHU OJU3KK B COOTBETCTBUU HACTPOUKH (UIBTpa
st 5-i u /-t rapmonuK. [loatomy dpunbsTpyromuii 3ppexT s ykazaHHOrO pexuma
2 OnaronpuATHbI s pabotsl DII. B paBHOI cTreneHu pexxuMm 2, OTHOCSIIMICS K
cekuuu 1 muu 6 kB, MoxeT oTHOCUTHECH K cekimu 2. [loaxknrouenne bBCK1 Heckonb-
KO yxyaumaeT Ko3((QUIMEHT HECUHYCOUIANBHOCTH, a JUIsl pexxkuma 3 HaOIroAaroTcs
PE30HAHCHBIE SIBJICHUS, KOTOPbIE CBSA3aHbl C MHAYKTUBHOCTBIO 3JIEKTPUUYECKOU CETH
II1aXThI.
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Puc. 2. ®parmeHThI oCHMIIOTpaMMBbI KO3 PUIIMEHTa HECHHYCOUAATBHOCTH HANIPSHKCHUS
| cexrum mmH 6 kB I'TITT maxTer uMm. "I'epoeB Kocmoca" B pabouyro cMeHy

WuTepec mpeAcTaBisIIOT 3aMepbl U pe3yJbTaThl aHalu3a SIBJIECHUN, KOTOpHIE
MPOUCXOJAT B KOHJCHCATOPHBIX OaTapesix BO BpeMsl pabOThl MOJBEMHBIX MAalIUH C
TUPUCTOPHBIMH TIpeoOpa3oBaTeNisiMU U 0e3 ux padoTel (B peMOHTHYIO cMeHy). [Ipu
pabore nogbemMubix MamiiH Ha BCK4 rapmonuku Toka 5-7-s1, 11-13-1, 23-25-1 u 35-
37-s1 CHIKAIOTCS B COOTBETCTBUH C 3aBUCHMOCTRIO |, = |1 / v, e |; — mepBas rapmo-
HUKA TOKa, MOTPeOIsIeMOro MPUBOJOM U3 CETH; ¥ — HOMEpa FapMOHUK TOKa, T€HEpH-
pyembix 12-nmynbcHbiM TpeoOpaszoBateneM. B pesynbraTe noaxiroueHuss bCK1 u
BCK?2 Bce Toku rapMoHuK Bbilie 13-if ymeHsbInaroTes, a aig 5-i, 11-it u 13-it — Bo3-
pacTaroT, U HaOmogaeTcs pe3kuil poct koddduuuenta rapmonuk Toka B BCK4 c
13,8% 10 20,8%. I1pu sTom neperpyska mo Toky bCK4 (kak u BCK3) He npeBbimaeT
30%. pyroe nonoxenue Hadmonaerca B bBCK2, rae ko3 duunueHT rapMoHuK TOKa
noxonut Ao 87,4%, T.e. IOYTH B TPU pas3a MPEBHIIIAET HOPMHUPYEMOE 3HAUYCHHE.
AHanu3 MOKa3bIBAET, YTO TAKOE SBJICHUE MPOUCXOJUT B pe3ysbTare pe3oHaHca BI
TOKa, T€HEPUPYEMBIX TUPUCTOPHBIMHU MPEOOpPa30BATENIMU MOIBEMOB, C PE30OHAHC-
HbIM L-C KOHTYpOoM, 00pa3yeMbIM 3KBUBAJIEHTHOW MHIYKTUBHOCTbIO YHEPTOCUCTEMBI



U JJICKTpHUYecKO Harpy3koi maxtel, eMkocThio BCK1 (BCK2) u L-C nemnoukoii wH-
ayktuBHOCTH TpaHchopmatopa TMPL (TMP2) u emkxocthio BCK3 (BCK4). B pe-
3ynbTaTe pe3oHaHcHo ycuieHHble BI' Toka npotekaror B BCK1 u BCK2.

[lo Harpy304HbIM AxarpaMmamM padboyero HUKJa YyrojlbHOrO MoAbeMa Mojyye-
Hbl akTHUBHble P u peaktuBHble QQ MOIIHOCTH, moTpedisiemble npuBogoM. Ha mpo-
JTOJKUTEIIbHOM y4acTKE BPEMEHU YCTaHOBMBILEHCS CKOPOCTH MOABEMA OMPEIEIEHBI
pacUYeTHBIN TOK IIEPBOM FTAPMOHUKH I10 3aBUCUMOCTH:

Il:KUS\/_T’

rae K« = 0,76 — koddduLMeHT, YIUTBIBAIONINNA cMeleHue mo dase mexay Bl To-
us yd y

ka; P = 1,44 MBT, Q = 2,15 MBap — akTuBHas ¥ peaKkTUBHAsi MOIIHOCTH, MOTpeoisie-
MbIe pUBOJIOM nojbeMa; U, = 6 kB — nuHeiHoe HampsKeHUe Ha IUHAX MOJIKITI0Ye-
HUS TpaHCPOPMATOPOB MPHUBO/JIA MOIBEMA.

Pacuyernbie Toku BI', renepupyemsbie IpuBOAOM Ul YKa3aHHOTO pEXHUMa, CO-
ctaBiAroT: 111 = 17,3 A; |13 =145 A; |23 =8A; |25 =7,6 A.

[TocnenoBaTenbHBIN TapMOHUYECKUN aHAIN3 TOKAa KOHJICHCATOPHOU OaTapeu
Ha BpeMeHHbIX nquarpammax TokoB BI' BCK1 mpuBen k cieayromieMy BBIBOIY: Pe30-
HaHCHas dacTtota L-C koHTypa "ceTb — Harpy3Kka — KOHJAeHcaTOpHasi 6aTapesi Haxo-
nutcs Ha BT Toka Gatapeu lo3 > 40 A u |5 = 20 A. DxcniepuMeHTa IbHbIE 3HAYCHUS
BT Toka B Oarapesix koHeHcaTOpOB OoJibiiie aHanmorudubix BI' 193 1 125, renepupye-
MBIX ITpeoOpa3oBareeM NIpuBoia yroiabHOTo noabeMa. Toku BI' Ha koHaeHcaTOpHOM
Oatapee |11 = 12-18 A; 113 = 14 A. DxcniepuMeHTaIbHBIC 3HAUYCHUST (PAKTUUECKUX TO-
koB B bCK1 HaxoasTcs B mpejieniax pacyeTHbIX 3HAUYEHUM, T.K. 3TU TapMOHUKHU HAXO-
JISITCSL BHE PE30HAHCHBIX SIBIICHUM CUCTEMBI ' CETh — Harpy3ka — 0arapes'.

Homunupytrontue BI' (11-s1, 13-s1, 23-51 u 25-51), npucyTCTBYIOIINE B KOHJCHCA-
TOpHOI OaTapee, TUCKPETHO U3MEHSAIOTCSA B 3aBUCUMOCTH OT U3MEHEHUS MOJHOTO TO-
Ka, MOTPEOIsIEeMOro JIEKTPOIPUBOJIOM YTOJBHOTO mojabeMa. [loaroMy HaGm01a€eTCS
yepenoBanue uzmenenuit BI' toka 6atapen bCK1.

Bw1600wi. 11poBeneHHBIE DKCIEPUMEHTANIBHBIE UCCIEA0BAHUS BBICIIMX T'apMO-
HUYECKUX COCTaBIIAIONIMX B CUCTEME 3JIEKTPOCHAOKEHHUS IIAXThl JAIOT MpeACcTaBe-
HUE O IPOUCXOAIIUX SBJIEHUAX, Ha ocHoBaHUU KoTopbix bCK1 u BCK2 neperpyxe-
HbI PE30HAHCHBIMU TOKAMH B PE3YyJIbTAaTEe UX B3aUMOJEUCTBUS C PE3OHAHCHBIMU KOH-
Typamu cetu. [loatomy ykazanneie bCK crnenyer oTkmounts. BmecTe ¢ TeM He BO
BCEX CIIy4asiX MOXHO KOHCTATUPOBATh OJHO3HAYHBIE PEXUMBI. B CBA3M ¢ nmaibHEN-
IIMM Pa3BUTHEM BHEJPEHUS THPUCTOPHBIX MpeoOpasoBaresieit (Hampumep, Ha TIIaB-
HOM BEHTWJIATOPE MIAXThl, KOHBEHEPHOM TPAHCIOPTE) BO3ZMOXKHO MOSIBICHUE WHBIX
SIBJICHUH U YCIIOBUN pabOThI CUCTEMBI AJieKTpocHa0xkeHus. [loaromy cobmtonenue yc-
JIOBUM DJIEKTPOMAarHUTHOM COBMECTHUMOCTH MOYKHO KOPPEKTHO OCYLIECTBIATH IIyTEM
MOHUTOPHHIa MOKAa3aTeJleld KayeCTBA DJIEKTPOIHEPIUHU, UTO IO3BOJIAT PEAIBHO BBI-
MOJIHATH TUIAHBI MO TOBBIIIEHUIO 3P(PEKTUBHOCTH UCIIONIB30BAHUSI ATEKTPOIHEPT U H.



