€HHOM HIIN KOMHGHCHpOBaHHOﬁ, B 3aBUCHUMOCTH OT reorpa(I)quCKoro pacIoo-
JKCHUSA UCTOYHHKA 3JICKTPOSHCPIUU.
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PexxuM 1onyBOJIHBI IPUTOAEH IS NIEpetadu IeKTpodHepruu. IlomyBoiHo-
BOU JTMHHUH CBOWCTBEHHBI U3MEHEHHS HANPSDKEHHSI B MPOMEXYTOYHBIX TOYKAX
NpY U3MEHEHUH pexnMa padoThl. [lepegaBaeMas MOIIHOCTH 3aBUCUT TOJIBKO OT
yriia ciBura, 00yCJIOBJICHHOTO TeHepaTopamMu U TpaHcopmaropamu. [Ipu yuere
KOHEYHBIX YCTPONUCTB CHCTEMBI MTEPEIaul UMEIOTCS MPOTHKEHHOCTH JTMHUH, TIPH
KOTOpI:IX B CUCTEMC Hepenaqn nonyqaeTc;[ pe)KI/IM lICTBepTI/I BOJIHBI CO BCEMU
€ro CBOMCTBaMH.
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[Ipencrasnena kapenpoit
JJIEKTPUYECKUX CUCTEM ITocrynuina 8.08.2007

VK 621.311.017

Ob OIITUMAJIBHBIX PEXJKUMAX PABOTbI
CUJIOBBIX TPAHC®OPMATOPOB

JoxT. TexH. Hayk, npo. PYPCAHOB M. U, kana. TexH. Hayk, 1ou. PAJIKEBHUY B. H.

benopyccxuil nayuonanvhvill mexnuueckuil yHugepcumem

B Hay4HO-TeXHHUUYECKHX M3IaHusAX [1-6] Obun OmyOIMKOBAaHBI KPUTHICCKUE
MaTepuaibl, CBA3aHHBIE C aAHAJIM30M 3arpy3KH CHIOBBIX TpaHC(OPMaTOpOB
AIIEKTPUYECKUX CETE M CHHKEHHUS MMOTEPh MOIIHOCTH U 3eKTpodHepruu. [1y6-
Jig-

Kallid MOXHO OBUIO OBl OTHECTH K TOJIE3HBIM W JUCKYCCHOHHBIM, €CIH
Obl HE BecbMa HEKOPPEKTHBII TOH aBTOpa B OTHOLICHWH APYTHX HCCIEAOBAHUN
[7-10, 13, 14], B ToM umucie MPOBOAMMBIX Ha Kadeape «DIEKTPOCHAOKECHUE»
[10], rme oH pabotaeT, 1 kKadenpe «IIEKTPUUECKHE CHUCTEMBD» beaopycckoro

32



HallMOHAJIBHOTO TEXHUYECKOI0 YHUBepcuTeTa [7, 8]. B 3Tol cBsi3u cuutaeM 1e-
Jieco00pa3HbIM BBICKA3aTh CBOK TOYKY 3PCHHS [0 MOBOJY paccMaTpHBaeMOi
MPOOJIEMBI B IIEJIOM M YIIOMSHYTBIX CTaTeH.

OpHolt U3 0COOCHHOCTEH COBPEMEHHBIX CHCTEM DIIEKTPOCHAOKEHUS SBIISET-
Cs. MHOTOKpaTHasi TpaHchopMallusl 3JSKTPUYECKONW SHEPTUH B TpoIlecce ee Iie-
pemaun u pacmpenenenus. IloaTomy cymmapHas yCTaHOBIIEHHAsT MOIIHOCTB
TpaHCc(OPMATOPOB B HECKOJBKO pa3 IMPEBBINIACT yCTAHOBJICHHYIO MOIIHOCTH
anekTpocranimii (B Pecrryonmuke bemapycs nmpuMepHo B mmiecth pas). Orcioma —
MMOCTOSTHHOE BHUMAaHHE HCCIIE[0BaTeNeld K BOMPOCAM PAIMOHAIBLHOTO KOHCT-
PYHPOBaHUS M BEIOOpA ONITHMAIEHON MOIITHOCTH TPaHC(HOPMATOPOB TPH MPOEK-
TUPOBaHUU U OCOOEHHO WX I(PPEKTUBHOTO UCIOIH30BAHUS B YCIOBUAX IKC-
IUTyaTallMd Ha 3JICKTPOCTAHIIUAX, B JJIEKTPUUECKUX CETSIX SHEPrOCHCTEM, IIPO-
MBIIUIEHHBIX TPEIPUSATHH, TOPOJOB U CENTECKOTO XO3SHCTBA.

OTH BOMPOCHI HALUIA OTPAKECHUE B TPYJaX MHOTHX YYCHBIX U CHEIHAIIH-
CTOB, B TOM YHCII€ TaKHX NMPU3HAHHBIX aBTOPUTETOB B OOJIACTH DIIEKTPOIHEpTE-
TukH, kak B. M. bnok, U. A. bynsko, B. A. Koznos, M. C. Jlepun, A. U. Pyu-
kuii, A. A. ®emopos u ap.

C KOHCTPYHpPOBaHHEM TPaHC(HOPMATOPOB C YIYUIICHHBIMA B OTHOIICHHUU
MoTeph MapaMeTpaMu TeopeTrdecKkux npobiem HeT. Kak BepHO oTMeueHO B [9],
MPH MIPOSKTUPOBAHUU TPAHCPOPMATOPA MOKHO IMOIYYUTh MPAKTUICSCKH JTH000E
COOTHOIICHUE MEXJIy MOTEPSAMHU XOJIOCTOTO X072 U KOPOTKOTO 3aMbikaHusl. UTo
JKe KacaeTcs BOIIPOCOB BHIOOpa W OCOOEHHO DKCILTyaTalllu TpaHC()OpMaTopoB,
TO 37IECh BCE TOPA3JI0 CIOKHEE, TAK KaK ONTUMAILHOC PEIICHUE B 3HAUUTEIILHOM
CTeTeH! OyJIeT 3aBUCETh OT MPUHATOTO KpuTepus 3¢ (HEeKTUBHOCTH — MUHUMYMa
AKTUBHBIX TIOTEPh MOIIHOCTH, JICKTPOIHEPTUU WM SKOHOMHUYECKHX TOKa3are-
nei (MpUBEJCHHBIE WM JTUCKOHTHPOBAHHBIC 3aTpPaThl, CTOMMOCThH Mepeaayn
JJIEKTPOIHEPTHH U T. II.).

Bepuemcs, ognako, k [1-6]. B Hauboisiee BbIpa3uTEIbHOM BHIE TOYKA 3pe-
HUS aBTOpA 110 JJAHHOMY BOTIPOCY HM3JIOKEHA B [5], Tie OH yOequTensHO, Ha ero
B3IJISI, JIOKA3bIBAaeT HEIPAaBOMEPHOCTh HMCIIOJIb30BAHUS KPUTEPHUEB YCTaHOBIIE-
HUSl SKOHOMHYHBIX 30H paboThl TpaHC()OPMATOPOB, B KOTOPBIX (UTYPHPYIOT
TEPMUHBI «yJICIBHBIE» WIA KOTHOCUTEIILHBICY.

Peusr mper o pemeHuN 3aaun B CTaTUYECKOW ITOCTAHOBKE, T. €. 06€3 ydeTa
(akTopa BpeMeHH, KOTJa CTaBUTCS BOIMPOC OIPEIEICHUs 3arpy3Ku Tpanchop-
MaTopa Ha OCHOBE MPHHATOTO KPUTEPHS ONTHMAIBLHOCTH — IOTEPh MOITHOCTH,
KII/] wnu axoHOMEYEecKOro. [Ipu 3TOM aBTOp MBITAETCS COMOCTABIISATH HECOIIOC-
TaBUMBIE (pa3HbIe) KpUTEPHUH [5]:

e TIOJIHBIE TIOTEPY aKTUBHOW MOIITHOCTH

D> AP =Kk*AP,, +AP,; ()
® YCJIBbHBIC TIOTCPU
S AP, = XA kAR, + S @

o [IOJIHBIC IMTPUBEACHHLIC 3aTPAaThI
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3=p,K, +(AP, + AP, k*)TC; (3)
® YICJIbHBIC 3aTPaThbl

3,=3/8, (4)

rae k — koaddunmenr 3arpysku tpancopmaropa; APy, u AP, — IOTEpPH aKTHB-
HOW MOIIHOCTH COOTBETCTBEHHO B OOMOTKAX M CTaJIH; P, — OTYUCIICHHUS OT KaIlu-
TaNbHBIX BJIOXKEHUH; K, — crouMocTh TpaHcopmaTtopa; 7 — rogoBoe YUCIo 4a-
coB paboTsl TpaHcopmaTopa; C — pacueTHas crouMocTs 1 kBT4 moreps 3mek-
TPOBRHEPTUH; S — [TOJTHAS MOLIHOCTh HArpy3KH.

Jlanee nomydeHHbIE [0 IPUBEIEHHBIM (HOpMyIaM pe3yIbTaThl CPaBHUBAIOT-
cs1 Mexy co6oii. COBEpIIEHHO HE MOHATHO, C KaKOH LIEJbI0 ITO JesaeTcs, Mo-
CKOJIbBKY U 0e3 BCAKHMX PAacyeToB SICHO — pe3yJbTaThl OyAyT pa3HBIMH U HE CO-
MOCTaBUMBIMU. BrIpaxkasich TEpMHUHOJIOTHEN aBTOpa, «pa3Be HET OCHOBAHMUU IS
YKOPHU3HBL».

U3 U35105K€HHOTO CIIEAYET, YTO pedb HJET 0 KOPPEKTHOM HNPUMEHEHHH KpU-
TEpUEB ONTUMAIBLHOCTH, a HE 00 MX MPOTUBOIIOCTABJICHUH, TOCKOJIBKY Ka>KAbIH
MOJYyYCHHBIN pe3yJbTaT OyIeT B TOYHOCTU COOTBETCTBOBATH CBOEMY KPUTEPHIO.

Paccmotpum BHauane dyukiuio (1), koropas ~umeeT MuaumyM mpu K = 0.
[Tpu 3TOM MUHUMAIILHBIE TIOTEPH MOILITHOCTH

Z APMMH = APCT ) (5)

TpancdhopmaTop paboTaeT Ha XOJIOCTOM XOAY, TOCTUTHYT MUHHMYM TTOJTHBIX
MOTeph aKTUBHOW MOIIHOCTH B TpaHcdopmaTope, paBHb 100 % momydaemoit
3 ceTd MOIHOCTH. C TakKuM KPUTEPHEM MOXKHO OBLTIO OBI COTJIACHUTBCS, €CIIH
Obl 3aj7aya SHEPTrOCHCTEMBI 3aKJIIOYaiaCh B MHUHHMH3AIMU TOJHBIX TOTEPh
MorHocT. OHAaKO OHA, Kak M3BECTHO [11], COCTOUT B OTITyCKE KaueCTBEHHOM
ANIEKTPUYECKON JHEPrHU MOTPEOUTENsIM ¢ HanOomblned 3(P(EeKTUBHOCTHIO, B
JAHHOM ciydae — ¢ HauOoimpmuM MTrHOBeHHBIM KIIJ] Map, MAaKCHMyM KOTOPOTO
TOCTHTAETCS TIpH KoduimenTe 3arpy3ku Tpanchopmaropa [15]

kAP = (6)

MH

KOTOPBII KaK pa3 U COOTBETCTBYET MHHUMYMY OTHOCHTEIBHBIX CYMMAapHBIX I0-
Teph aKTHBHOW MOIIHOCTH B TpaHchopmatope [7, 8]:
0 AP AP

= i AP =0. 7
ok,  KAP )

[Ipu 3>TOM B 3aBHCUMOCTH OT XapaKTEPUCTUK TPaHCHOPMATOPOB BEIUYH-
Ha Kyp HaxomuTCs B nuamnazone 0,42-0,6 [7].

[ToTepu MOIIHOCTH — BaXKHBIN PEXXUMHBIN MOKa3aTeNb, OJHAKO HE B TOTHOM
Mepe XapaKTepU3YIOIIHiA CEeTh C TOYKU 3peHus 3((PEeKTUBHOCTH Tepeaadu dJeK-
Tpuyeckoit sHepruu. [ToaToMy Gonee MpaBOMEPHBIM MO CPaBHEHHIO € Kyp B Ka-
YECTBE KPUTEPUS ONTUMAIBLHOCTH pelaeMoi 3agauu ucrnosib3oBaTh KIIJ mo
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aneKTpodHeprun Maw [9, 15] (romosoit KII/I), xoTophIil ompenensieTcs: depes
OTHOLICHUEC

Naw = ) (8)
rae W]_, W2 — COOTBCETCTBCHHO KOJHUYECTBO JJICKTPOIHECPIUH, HOquCHHOﬁ

TpaHchOPMATOPOM M3 MUTAIOLIEH CETH U OTJAHHONW UM MOTPEOUTEIISAM.
KonndecTBo nony4eHHOH TpaHCHOPMATOPOM 3IIEKTPOIHEPTUU

W, =W, + AP, T +k*AP,, 1, 9)
rZie T — BpeMsl MaKCUMaJIbHBIX ITOTEPb.
W3 ycnoBus
M _ (10)
K,
MOJTy4yaeM
AP T
K., = |[——. 11
o= (11)

Conocrasiss Beipakenus (11) u (4.60) u3 [7, ¢, 95]), ybexnaemcs, 4yTo KO-
s UIKeHT 3arpy3KH, BEIYUCIeHHBINA 10 (11), B TO k€ BpeMsI COOTBETCTBYET U
MHHHMYMY OTHOCHUTEIBHBIX CYMMAapHBIX IOTEPh JJIEKTPUUECKON SHEPTUH — Of-
HOMY M3 HOPMHUPYEMBIX TOKazaTene 3(()eKTUBHOCTA PabOThl SHEPTOCUCTEMBI
[11]. Ilpm >TOM HOpMaTHB MOTEPHh YCTAHABIMBAETCS B OTHOCUTEIHHBIX €IUHU-

max [12, ¢. 10]. Kak Bugno u3 (6), (11), 3naucame Ky B \/T—/r pa3 Goibie Kap.

OnHako npu BeIOOpE TpaHCHOPMATOPOB OCHOBHASI TEXHUKO-IKOHOMHUYECKAS
XapaKTepHUCTHKa TpaHchopMmaTopa — HE TOTEPH, a TIpUBEIEHHBIC 3aTpathl [13].
OHM YCTaHABIMBAIOT ONTUMANBHOE COOTHOIICHHE MEXAYy KOHCTPYKIIUCH
TpaHchopMarTopa U ero paroHaIbHBIM UCIIOF30BAHUEM BCIICACTBUE TOTO, YTO
YYUTHIBAIOT KaK CTOMMOCTH TPaHCPOPMATOpa, TAK U CTOMMOCTH €ro OO0CITyKHU-
BaHUsI U TIOTEPh ICKTPUUECKOMN SHEPTHU.

CrenoBaTenbHO, CTAHOBUTCS TIOHSTHBIM, YTO BO BCEX CIIydasx K03 UImeHT
3arpy3Kd TpaHcPOpMaTopa JOIDKEH ONPENeNsThCS UCXOJS U3 IKOHOMHUYECKUX
coobpaxenuit. [Ipu 3TOM cpasy ke BO3HHUKAET BONPOC — U3 Kakux? Onpeaenum
kodduIMeHT 3arpy3ku TpaHchopMaTopa Kaz, COOTBETCTBYIOIIUN MaKCHMyMY
akoHOMHIYECKOT0 KII/I 13, KOTOPBIH BBIpa3uM uepe3 OTHOLICHHE

Maz = 3_2

'
1

(12)

rne 3; u 3, — 3aTpaThl Ha Iepenady 3JIeKTPHUECKON SHEPTUH Ha NMEPBUYHOMN U
BTOPUYHOH CTOpOHAX TpaHchopmaropa.
IIpnyem pa3HOCTB 3aTpaT

31 - 32 = APCTTBCT + kA23APMHTBMH H (13)

rie Ber # Py — cTommoctd 1 KBT4 moTeps 3JeKTPOIHEPTHH COOTBETCTBEHHO
XOJIOCTOTO XOJ]a M HATPY30YHBIX.
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0
mz D _g I0JIy4aeM
A3

pTKT + APCTTBCT
APMH’[:BMH

(14)

A3 T

rie p; — CyMMapHBIA KO3(Q(QHUIHEHT OTYUCICHUHA OT CTOMMOCTH TpaHC(opma-
Topa K.

JlaHHOe BBIpaKCHUE XapaKTepu3yeT MakcuMyM skoHomuueckoro KITJI, mu-
HUMYM YAETbHBIX PUBEACHHBIX 3aTpar [13, . 134, dopmyna (5.5)], [9, dopmy-
na (14)], [10, dopmyna (4)] ¥ MUHUMYM CTOMMOCTH TpaHC(OpPMAITUU IIIEKTPHU-
geckoit sHepruu C, [7, €. 95, dopmyna (4.70)]. Utak, mosHbIe MpPUBEICHHbIC
3aTpaThl MU CTOUMOCTb, T. €. YACTbHbIE 3aTPaThl?

Hukakoro mpoTuBOmocTaBiIeHUs 3/1eCh ObITh HE JOJDKHO, TaK KakK JaHHBIC
KpUTEpUH HE IPOTUBOPEYAT OJUH APYroMy, a JTOTONHSAIOT APYT APYTa.

3aBHCHMOCTH NMPUBEACHHBIX 3aTpaT OT 3arpy3KH, IOCTPOECHHBIE JUUIS pa3iny-
HBIX HOMHHAJIBHBIX MOIHOCTEH TpaHC(POPMATOPOB, OMPENEISIFOT MPEACThl UX
PaIOHAIBHOTO HWCITONF30BAaHUS WM SKOHOMHYECKHE 30HBI (MHTEpBaJbl) Ha-
rpy3Ku Tpancopmartopos [7, 13, 14]. Takue 30HBI CIIy’KaT OCHOBOM [yIsl BBIOOpa
TpaHc(pOpPMaTOPOB B yCIOBUSIX MPOSKTUPOBAHUS, & TaKKe s pa3pabOTKH OI-
THMAJBHBIX IJJAHOB WX 3aMEHBI B YCIIOBHUSIX JKCIDTyaTalllH dJEKTPUIECKUX Ce-
Tel [7] B mporiecce pemieHusl 3a/1a4u B THHAMAYECKOMN ITOCTAHOBKE, T. €. C yUe-
ToM Qakropa BpemeHu. M yxe B [7, 13] Obuto 3aMeueHO, YTO HMCIIOJIL30BAHHUE
TparcpopMaTopoB BO BCEHl IKOHOMHYECKOH 30HE MOXKET MOTpedOoBaTh MX CHC-
TEeMaTUYECKOU Meperpy3KHu.

B coBpeMeHHBIX 3KCIIyaTal[MOHHBIX YCIOBHUSAX, KOTJa CTaBUTCS BOIIPOC O
HaWBBITOJIHEHINIEH Harpy3ke Tpancopmaropa NaHHOW HOMHHAIBHOW MOIIHO-
CTH, Harpy3Ka JOJDKHA COOTBETCTBOBATH HAMMEHBIIEH CTOMMOCTH TPOIYKITHH, B
JTAHHOM CiTy4ae — MUHMMAaJbHOH CTOMMOCTH TpaHC(OPMALMU 3IEKTPHUECKON
SHEPI'uH, a He KAKMM-TO YaCTHBIM KpUTEpHUSM B BUe MoTeph. [Ipu 3TOM Benu-
YIHA HaWBBITOJHEHIIeH Harpy3Kd MOXKET OBITh OOJbIIe SKOHOMHUYECKOW U CO-
craBiaTh 140 % u Gonee oT HOMHHATBEHON MOIIHOCTH [7, 9, 13]. DTO pe3ynbTa-
Thl J0Ka3aTeJIbHBIX TEOPETUUYECKUX HCCIIEOBAHUN M pacueroB, a HE PEKOMEH-
JAIHX ISl X PAKTHYECKOTO MPUMEHEHHS, IPOTUBOPEYAINe HHCTPYKIUSAM IO
SKCIUTyaTalluyd TPaHC(HOPMATOPOB 3aBOJOB-U3rOTOBUTENCH. JaHHBINA (DakT CBU-
JETeIBCTBYET O TOM, uTO S()()EKTHBHOE HCIOJNB30BaHUE TPaHCHOPMATOPOB
B HAWBBITOJHEUIIMX PEKUMaX B COBPEMEHHBIX YCIOBUSAX HE TPEACTaBISACTCS
BO3MOXKHBIM — JUISI 3TOTO HEOOXOAWMO KOHCTPYHPOBaHUE M MPOU3BOJACTBO 0O-
JIee JCMIEBBIX TPaHCPOPMATOPOB C YCHIICHHON H30JBIIHEH M YMEHBIICHHBIMHU
AKTHUBHBIMU CONpOTUBICHUsIMU. OmpeesieHne HaWUBBITOAHEHIIEH Harpysku
TparcpopMaTopoB (KaK BIPOUYEM MTPOBOIOB U Kabemeil) mo3BOISET MapaiebHO
pemaTs 1 Ipyrue 3aJadd yIpaBiIeHUs dJeKTpUdecKuMu cetsimu [7]. Hampumep,
Ha OCHOBE COIIOCTABIICHUSI PACUETHHIX (DAKTHUECKUX U IKOHOMHUYECKH O0OOCHO-
BaHHBIX YPOBHEH MOTEPhH AJIEKTPOIHEPIHH MOXKHO ONPEACISATH MyTH IBMKEHHS
B CTOpPOHY OITUMYMa, PaH)XHPOBAaTh MEPOIPHUITHS IO CHIKEHHIO TOTEPh
no creneHd 3(Q(EKTUBHOCTH M OCYWIECTBIATH CTPATETHH WX pealM3aliyd Ha
MPaKTHKE.

OTBeTUM Telepb Ha HEKOTOPhIC 3aMeuaHusi aBTopa. B [5] oH muier, 4To
B [10] «BenmmuuHa ko3¢ dumenTa 3arpy3ku Tpancpopmaropa, COOTBETCTBYIO-
LIET0 MHUHAMYMY VACTBHBIX TPHUBEICHHBIX 3aTpar», MOMy4YeHa U3 (OPMYIIBI
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MOJTHBIX NIPUBEJICHHBIX 3aTpaT. Huduero momoOHoro B [10] HET — TaM YepHBIM 1O
0eJoMy HammMcaHO «JIJIsl BBIOOpa ONTUMAIBFHOTO PEUICHUS] B KaYecTBE IEJIEBOU
(YHKIMHU ClefyeT WCIONb30BaTh YACIbHBIC IMPHUBEICHHBIE 3aTPaThl...». JTO
€CTh IpUMEpP HEKOPPEKTHOro OTHOWIeHHMs aBTopa. [anee B [1] oH Bo3pakaer
MIPOTHB BEIBOJOB [7, 8] 0 TOM, 9TO Ig oOecredeHUs] ONTUMAIBHONH pabdOTHI
TpaHcpopMaToOpoB B YCIOBHAX JKCIUTyaTalldd CJIeNyeT HKCIUTyaTHpOBaTh MX C
neperpy3kaMu, Harpumep ¢ Harpyskamu 154, 121 u 104 %. OtBer naH BbllIe —
pacueTHas HaWBBITOJHEHINAs Harpy3ka TPaHC(OPMATOPOB MOXKET OBITH elle
OoJsibllle, OJJHAKO HHUKTO HE COOHMpaeTcss PEKOMEHJOBaTh DSKCIUTyaTHPOBATh
TpaHcpopMmaropsl 0e3 ydera HMX JOIMYCTHUMOW Harpy304HOH CIIOCOOHOCTH.
Ccpuika Ha puc. 3 B [1] cnenana HeBepHo. Ha camoMm gnene puc. 3 npuBeneH B
[8], m peur B maHHO# cTaThe UaeT 00 OTHICKAHWM HAWBBITOAHEHINEH 3arPy3Ku
TpaHchopMaTopa B YCIOBHAX IKCIUTyaTallH C YYETOM CTOMMOCTH Harpy304HBIX
MOTEPh BJIEKTPOIHEPIHH B JIMHUSIX Ha MyTH OT JAHHOTO TpaHcdopmaropa 1o
HCTOYHHUKA IIUTAHU, a He 00 ONTUMM3ALUHU IIOTEPh AKTUBHOIN MOIIHOCTH, KaK O
TOM TIHIIET aBTOP.

Pesynbrar uccnenoBanus [§] — onTUMaibHas 3arpyska TpaHcopMaTopa npu
ydeTe Ha3BaHHOH COCTaBISIOIIEH cTOMMOCTH OyIeT TeM MEHBIE, YeM Jaiblie
OT UCTOYHMKA MMUTAHUS MTOAKIIIOYEH TpaHchopmarop.

B uncnutens Beipaxenus (3) B [1], a He B [2], Kak yKa3bIBa€T aBTOP, «JIO-
0aBka» B BUJAE p,K, He HalpamuBaeTCs, a OHa TaM MOJDKHA ObITh. OmHAKO
B 3TOM clTydae pedb OyJIeT UATH 00 ONTHMHU3AINH YITEKTPUICCKOM CeTH, a He 00
OIIPENENICHHN «ONTUMAIBHOTO KO3()(UIMEHTa 3arpy3Ku» KaXIOro TpaHcQop-
MaTopa. BeI3bIBaeT Takxke cokajleHue MajaoyOeauTenpHoe yTBepkaeHue [1]
0 TOM, YTO «IIPUMEHEHHE CHJIOBBIX TPaHC(OPMATOPOB MEHBIINX HOMUHAIBHBIX
MOIIIHOCTEH BCEr/ia BO BCEX OTHOLIECHUSX BBITOJHEE MPUMEHEHHS aHAJIOTUIHBIX
TpaHcHOPMATOPOB € OOJBIIMMH HOMHHAIBHBIMH MOIIHOCTSIMH», a CJeI0Ba-
TEJBbHO, HE TpeOyeTcs MPOBOAMTH CIOXKHBIX MAaTeMaTHYECKHX PacyeToB JUIS
000CHOBaHUS 3aMEHBI TPaHCPOPMATOPOB. B peabHOCTH BCe TOIHKHO PEIIaThCst
Ha OCHOBE TEXHHKO-3KOHOMHYECKOI'O 00OCHOBAaHUS C YYETOM JUHAMHKH 3JICK-
TPUYECKUX HArpy30K, KOHKPETHBIX XapaKTEPUCTHK M YCIOBUH 3KCIUTyaTallUH
CHJIOBBIX TpaHC(HOPMATOPOB. YKa3aHHBIC 3aMEUaHMs CBHICTEIBCTBYIOT O He-
JOCTaTOYHOM MMOHMMAaHWHU aBTOPOM IPOOIJIEMBI B IIEJIOM, COCTOSAIIEH B BBIPabOT-
Ke 00OCHOBAaHHOM CTPAaTETMH YIPABICHUS PEKUMHBIMH U TOIOJIOTHYECKUMHU
napamMeTpaMy CeTel B HalpaBlICHUU [BIDKEHHS K ONTUMYMY — MHHUMYMY
CTOMMOCTH TIepeadl JJICKTPUIecKod »Hepruu. s sToit menmu paspaboTaHa
1enas METOJOJIOTHS MO3TAITHOW ONTUMU3AIMH JIEKTPUUYECKUX CETeH C IEeJNbIo
KIPUOIKEHUSA» K ONTUMAIBHBIM YCIOBUSM (DYHKIIHOHUPOBAHUS CeTed U, Kak
CJIEZICTBHE — K HAWBBITOJHEUIIIEH 3arpy3Kke 000pyZOBaHUS SHEPTOCHCTEMBI (Te-
HEPATOPOB, TMHUH, TPAHCPOPMATOPOB U T. J1.) U ONITUMAIBHOMY YPOBHIO IOTEPh
[7]. IIpu »TOM He OoTBepraeMas 4YacTHas 3ajJadya CHUXEHUS AP, cBsi3aHHas C
YMEHBIICHHUEM aKTUBHBIX CONPOTUBIICHUN JIEMEHTOB CETeH, OyAeT TOIBKO CIO-
coOCTBOBATH TOCTHKEHHUIO ONTHMAJIFHOTO COCTOSIHHS SJIEKTPUIECKUX CETEeH MpH
pELIeHUH SKCIUTyaTalluOHHBIX 3a/1a4 KaK B CTaTU4YECKOM, TaK U B TUHAMHYECKOU
MIOCTAaHOBKAaX.

BbIB O I bl

1. PaccmarpuBaembie MpoOieMbl MUHUMHU3ALMH TOJIHBIX MOTEPh aKTHBHOM
MOIIHOCTH M TPHUBEICHHBIX 3aTpaT [1-6] KOppeKTHBI ¢ MaTeMaTHYECKON TOYKH

37



3peHHUs, OJHAKO JMIICHBl MPAKTHYECKOTO CMBICTA, TaK KaK MPOTHBOpEYAT Oc-
HOBHOW 3a/iaue dJIEeKTPOIHEPreTHIECKON crcTeMbl — OecrniepeboiiHoMy obecrie-
YEHUIO OTpeOnTENe Ka4ueCTBEHHOM 3JIEKTPOIHEPTHEH.

2. HccnenoBanusi MHOTHX aBTOPOB IOKAa3bIBAIOT, YTO SKOHOMHYECKHE (pa-
LMOHAJIbHBIC) 30HBI HKCIUIyaTalluu TPaHC(OPMATOPOB CYIIECTBYIOT M XapakKTe-
PU3YIOTCA 3aBUCUMOCTAMU MMPUBCACHHBIX 3aTPaT OT HAI'PY3KH.

3. IIpoexTrpoBaHUE CHJIOBBIX TPaHCPOPMATOPOB CO CHMKCHHBIMH 3HaUe-
HUSIMHM TIOTEPh XOJIOCTOTO XOAa M aKTHBHBIX CONPOTHUBIIEHHH OOMOTOK Oyner
crnoco0cTBOBaTh Ooliee SPPHEKTUBHOMY HCIIOIH30BaHUIO TPAHC(HOPMATOPOB.

4. HauBpirogneimmii pexxuM paboThl TpanchopMaropa COOTBETCTBYET MH-
HUMYMY CTOMMOCTH TpaHC(HOPMALIUH 3JIEKTPHUUECKON SHEPTUH, KOTOpas SBIISET-
CA yACIbHBIM DKOHOMHWYECCKHM ITOKa3aTCJIEM.

5. 3ajava ornpenencHus HaUBBITOJHEHINIETO HCITOJIL30BaHUs JII000ro 000py-
JOBAaHHS SHEPrOCHCTEMBI MOXKET OBITh KaYECTBEHHO PEIIEHa TOJIBKO B IpoLEcce
ONTUMM3ALNH YIEKTPUIECKON CETH B LI€JIOM 110 SKOHOMHYECKOMY KPUTEPHIO.
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