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BBEAEHHE

Ha KpylHbIX XHBOTHOBOAVECKHX (epMax ¥ KOMIJIeKcax
NPOMBILIIEHHOTO THNA HAaAEXKHOCTb 3NEKTPOCHAOXKeHHus npuobpe-
TaeT ocob6oe 3HaueHue. BHe3amnHble nepepuiBH NOAAYH 3JEKTPO-
SHEPrUU MOTYT NPHUBECTH K A€30PraHH3allHy NPOU3BOACTBA ¥ BbI-
3BaThb 3HayHTe/IbHbIH HapOAHOXO3SIHCTBEHHLIN yIuuepo.

B nocnennyge roan! ANs1 NOBLILMIEEHS HAAEXHOCTH HIHUPOKO
HCNOJb3YIOT CeTeBOEe pe3epBHPOBaHHe, KOTQPOE CHHMKAeT UMC/AO H
IJIUTEAbHOCTD MEPEPhIBOB 3JEKTPOCHAOMKEHHS, HO NMOJNHOCTHIO HX
H¢ ycTpaHsaeT. Bo MHOrMX cyyasx wapsfly ¢ CETeBRIM pe3epBHpO-
BAHHEM HAH BMECTO Hero 3PGAKTHBHBIM OKA43KIBAETCS NPUMeHe-
HHe aBTOHOMHLHIX pe3epBHLIX 3IJIEKTPOCTAHHMH Ha 6ase AH3eNb-
HHIX 3JEKTPOArperartos.

BuiGop MOMIHOCTH TakuX 3JIeKTPOCTaHIHAR omnpexenaser-
¢ MHOTHMH (aKTOpaMi, OCHOBHLHIE H3 KOTOPHX -~ HAIDY3KH
JIEKTPONPHEMHHKOB, 3aTpaThl HA DE3ePBHPOBAHUE ¥ 3HAUEHHS
yiiep6oB npH HeaoOTnycke 3JaexkTposHeprud. C  yBeNHueHHEM
MOIJHOCTH ABTOHOMHOFO HCTOYHHKAa BO3pacTajoT 3aTpaTel Ha pe-
3¢pBHpOBaHHEe M CHHXaeress yuep0, OTcyTcTBHe aNpHOPHON
¥HhOopMALKH O NepepuiBaX 3MEKTPOCHAGKEHHS 3aTPYAHACT HAXOXK-
nenne ymwepba ¥ NPHBOAUT K HEOOGXOAHMOCTH PELICHHS TeXHUKO-
3KOHOMHYECKO# 3aflay¥ ONTHMH3aUHH B YCJAOBHAX HeonpexeJeH-
HOCTH.



OCHOBHBIE TTOJIO)KEHHI U UX OBOCHOBAHHUE

MeTrogHrKa npeAnasHadYeHa Ajs BHIGOpAa pe3epBHOH 3JEKTPO-
CTAHNUH XUBOTHOBOAYECKHX ¢epM H KOMIIJIEKCOB MOJIOYHOro Ha-
NpaBJeHHs] ¢ YYeTOM HEONpeHeJIEHHOrO XapakKrepa HHMDOpMaUHH

O nepepHIBaxX 3JEKTPOCHAONEHHUS.
B THNOBLIX NpoOeKTax XXHBOTHOBOJNHECKHX (depM H KoMIJeK-

coB ¢ noroaosbeM 400, 600, 800 # 1200 xopos [I, 2] neo6xonu-
MO INpelycMaTpHBaTh THIIOBOE 3JlaHHe JJs1 ABYX pe3epBHbIX
3JICKTpOAarperarTos.

BeposaTHocTh OTKa3za HepaloTaOIEr0 aBTOHOMHOIO MCTOYHH-
Ka B MOMEHT €ro BKJIOYEHHS BHIUE BEPOSITHOCTH NOBPEXNEHHUA
pa6oralouiero saekTpoarperara B Jio60H MOMeHT BpeMenHd. BBH-
RY HEROCTATOYHOIO ONbITa 3KCNNyaTalHH pEe3epBHHX 3JEeKTpO-
CTAHUHA H OTCYTCTBHA HEOOXOAHUMHIX CTaTHCTHUECKHX MaHHBIX
TPYAHO -OLEHHTh BEPOATHOCTH OTKasa Hepaloraiomero HCTOYHH-
Ka B MOMEHT ero BxurioueHns. 1103ToMy NpHHSiTO, 9TO Ha pe3epB-
HbIX 9J/EKTPOCTAaHUHAX (rie BO3MOXKHO) JOJNMKHO GhITh YCTAHOB-

JIEHO JABa 3JIeXTpoarperara pasHOH MOIIHOCTH.
HoMHAHaAbHYIO MOLIHOCTb aBTOHOMHHIX HCTOYHHKOB OIpeje-

JASIOT B KaXKAOM KOHKpeTHOM cJjdyuae TIpH IIPHBSI3KE THIIOBOIO
IIPOEKTA CeNIbCKOXO3AHCTBEHHOIO NPEANIPHATHS K MeCTHRIM YCJIO-
BUAM.

MoirocTs pe3epBHOii 3JEKTPOCTAHIOHUM BHIGUPAIOT MO 3KOHO-
MHYECKOMY KPDHTEpHIO MHHHMyM2a CYMMBE! NIDUBENEHHBIX 33TPaT Ha
pe3epeHoOe 37eKTPOCHabKeHHe H yuepba CeJbCKOXO3ARCTBEHHOMY
MPOH3BOACTBY INPH NepepriBax IMOAAYH SJAEKTPOIHEpPrHH.

Cuxras, 970 pe3epBHYI0 SJAEKTPOCTAHUHIO CTPOSAT B TEUEHHE
roga, a TeKyllHe H3MEPHKH HEH3MEHHHI BO BpeMeHH, NpHBE/leH-
Hhle 33TPATH MOXHO ONpefeNHTh coryacHo [3] nmo BHpPaXeHHIO

3= EK 4+ M, +H,, + U, + H,,, (1)

rae £, — HOpMAaTHBHHIA Ko3ddHuHeRT 5ODEKTHBHOCTH Kanura-

nosnoxernun; K = Ky 4- K,, — xamuranosnoxenus, py6.; K; =u
Kss — CTOMMOCTb COOTBETCTBEHHO 3JaHHA M 9JEKTPOArperara ¢
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NIONOJHKTEJALHBIM H BcrioMoraTe/ibueiM o6opynosasueM; ., H,,q,
U,., H,, — H3AECPHKKH COOTBETCTBEHHO Ha AMOPTH3aLHIO, 3apa-

60THYIO IJAaTy, TONIHBO H TEKYIWIHA PEMOHT, PYO. _
CocTaBasIollHe €XEroaHblX H3ep:KeK Haxouaar no dopmy-
Jnam:

Ha.a == Pa.aKs; Ha.sa = pa.nKtt; (2)
“a.n = b T:-' ’np ’ (3)
p.y
p
U,=g . aT; (4)
Hr.p = P-r.p(Ka +- Kaa) ’ (5)

PAE Pa.sr Pa.sa Prop — E€MEFOJHBE OTYHCJAEHHA QT KamHTan0BJo-

KeHHH COOTBETCTBEHHO Ha aMOPTH3aUHI0 3RaHHg, SJeKTrpoarpe-
ratTa ¢ HZOMOJHHTEJAbHBIM H BCIOMOraTeJbHHM 06OpYyJdOBaHHEM,
TEKYIUA PEMOHT, 0.e.; b -~— cpenHeroaoBas 3apaborHast njaara
o6cayXKHuBaolero nepcodana, py6./ron; T ~— yHeso yacos pato-
Thl 9/1EKTPOCTaHUMHY, qfroll} fyp H §y,q “— YHCAD HACOB COOTBETCT-

BEHHO, 3aTpayuBaeMoe Ha NpodHAaKTHYECKOE OOCayKHBaHHe, H
paGoTH OOCJAYXXHBaAlOWEro mnepcoHana, 4/ron; g — yAehbHRHA
pacxol AH3eJbHOTO TONAMBA, KI/KBT.4; P ~— HoMMRanbHag Mou-
HOCTh 3JeKTpoarperara, kBT, n — KIIJ rexeparopa u nepenasy,
0.€; a — CpelHsis CTOKMOCTE TONJIHBA, PYO./Kr.

HMcxonsble AaHHble, HEOOXOMHUMEIR HJAH pacuera INpPHBeAeH-
HHX 33TparT, NoKasans B Tabd, 1,

Tabapriuwa 1

[Tpuusiroe
3HaveHHe

OGoanagenue Jlureparypa

Kak nokaseiBaloT pacueTsl, B lpeaefnax BO3MOXKHOR JJIH-
TeJLHOCTH NEepepLIBOB HEHTPAJHIOBAHHOIO 3JACKTPOCHAGKEHAA
NIpHBEJICHHbIe 3aTPaThl IIPAKTHYECKY HE 3aBHACAT OT 4HCJA 7acoB
paboThl pe3epBHOH SJEKTPOCTAHUHH B TEUYEHHE TroAa H MOTYT

2we483 b



6BITh OJHO3Ha4YHO ompejeneHnl (c morpewmHocthio A0 5%) mno
HOMHHAJNbLHON MOMIHOCTH aBTOHOMHOrO HCTOYHHKA.

Yiep6 ckaagbiBaeTcss H3 COCTABJAAIOMHX MO OTAENbHEIM TeX-
HOJMIOTHYeCKUM mpoueccaM. IIpH OfHOf M TOH e MOIHOCTH pe-
3epPBHOr0 HCTOYHHKA OH 3aBHCHT OT MOMEHTa HadaJia OTKJye-
HY, YHCJIA, a TaKXKe LJAHTEJbHOCTH KaXAOro H3 HHX B TeUEHHE
rozua.

MoMeHT OTKJIIOYeHHSI OOYCJOB/JINBAET YHCAO H THI TEXHOJO-
THYECKHX NPOLECcCcOB, COBNAAAIOMHUX ¢ NEpPepHBOM 3JIeKTPOCHaO-
KEeHHs, a A8 XXHUBOTHOBOAUECKHX (epM ¥ KOMMJIEKCOB MOJIOYHO-
ro HanpasJIEHHS, KpoMe Toro, yuep6 no npotieccy noenxsa. Ha-
pPYlLIEeHHe 3JIEKTPOCHAGKEHHH, COBNajalpollee ¢ HayaJaoM npolecca
JIOEHHS, Bbi3LIBaeT HAHOOJBIUHA ywmepO no CPaBHEHHIO ¢ YIuep-
6oM npu nepeprise B JI060H APYrofl MOMEHT.

UHcao oTKAKUYEHHA B roj (MOTOK OTKAa30B) M HX AJIHTEJb-
HOCTb XapaKTepH3yloT HaJeXKHOCTb CHCTEMB! 3JIEKTPOCHAOKEHHH,
KOTOPAasl 3aBUCHT OT KOH(PUT'YpPaAUHH CXEMBI 3JIEKTPHYECKHX COeqH-
HEHHH K HaJeXHOCTH OTAENbHLIX €e 3JeMeHTOB. AHaJu3 onyO6JH-
KOBaHHLIX CTAaTHCTHYECKHX TlOKa3aTesed HaAeKHOCTH 3JEeMEHTOR
cxeM [5—8] cruHaeTeqbCTBYeT 00 HX HENOCTATOYHOH IOJHOTE H
0O 3HAYHTEJIbHOM PACXOMJAEHHH INPHBEAECHHLIX AAHHBEIX B Pa3/Hy-
HBIX JIHTEpaTypPHLIX HCTOYHHKAX.

[Ipenensl  H3MeHeHHS  CTaTHCTHYECKHX MOKa3aTeJeH
HaJeXHOCTH 3JeMEHTOB cCXeM IO JIHTEePATYPHHIM HCTOYHHKAM
[5—8] npuBenenw B TaGa. 2, TAe NPHHATH ChaeAylomve 0603Ha-
YyeHHSA: A H L — IIOTOK OTKA30B H 494cCTOTa IJIAHOBBIX PEMOHTOB,
l/ron; v, u T, — cpeiHHe NPOAQJIKHTEJBHOCTH COOTBETCTBEHHO
BLIHYXXIEHHEIX (aBapHHHBIX) H NJAAHOBHIX OTKJIOYEHHH, 9.

Ta6aunma 2

[Mpenesnt H3MeHeHHq NOKa3aTeNell RAXEKHOCTH

DNeMEeHTR! cXeM

A, 1/ron Ty 9 | Wm 9fron
BJI 110 xB (1a 100 xm) 0,5—5 10—14 40—120
Bukawuarens 110 kB 0,015—0,05 23—50 30—35
Pasbveannutens 110 kB 0,0001—0,015 2—4 2—8
Oraennresb ¥ KOpPOTKO3aMBI- 0,015—0,06 15 10
kKatesab 110 xB
ABP 110 xB (ua nefictBue) 0,05 0,33 8
Tpauchopmatop 110/10 xB 0,005—0,03 90—200 26—30
BuxJsiogateas 1) xB 0,0004—0,25 1,.5—10 2,4—18
Pa3vennnurean 10 xB 0,0001—0,075 1,5—4 28
Hupe 10 kB (Ha cexumw) 0,0004—0,06 —2 2—6
ABP 10 xB (ua nefictBne) D,1 0,33 8
Ka6ean 10 xB B rpynre (ua 0,5—5 12—40 0—8
100 kM)
BJI 10 xB (xa 100 xm) 1025 4,8—12 0—82
Tpanchopmatop 10/0,38 kB 0,0015—0,12 10—100 5—15
(no 1000 xBA)
ITpenoxpanuteas 10 xB 0,02—0,25 2 0
ABTOMaT 0,1 5 0
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ITpn BbIGOpE MOILHOCTH Pe3epBHOH 3JIEKTPOCTAHUHMH HHIKe-
Hep-ITPOEKTHPOBUIHK HE pacnoJiaraeTr anpHopHoOH HHPOpMalUHeH o
MOMEHTEe HaualJia OTKJ/IIOYEHHH, XapaKTepHCTHKaX OTKa30B H BbLI-
HYXJAEH NPHHUMATh PpeUIEHUsT B YCJOBHAX HEOHPELEJEHHOCTH.
O6o611eHHBIM HeonpeaedeHHHM ¢akTopoM gaBaserca yuuep6
CeJIbCKOX03AHCTBEHHOMY MPOH3BOACTBY OT HENOOTNYCKa 3JIeKTpO-
3HEPrHH NPH OTCYTCTBHH PE3ePBHOrQ HCTOUHHKA, YYHTHIBAIOIIHH
HeompeAeNEeHHOCTb MOMEHTa Hayaja OTKJIOWeHHMH H HX obmed
JJTHTENbHOCTH.

Yuiep6 npH HEeKOTOPOM 3HAYEHUH MOIMHOCTH pe3epBHOM
3JIEKTPOCTAHIIHK — 3TO PAa3HOCTh MeXJAy ylepOoM NpPH OTCYT-
CTBHH DPe3epBHOr0o MCTOYHHKA H €ro CHHXeHHeM, KOTOpOoe JOCTH-
raetci paGoToil aBTOHOMHOI'O HCTOYHHKA BbHIOPAHHOH MOINHOCTH

Y=Y,—AY (P, Yo, (6)

rie Y 1 ¥, — ymep6H COOTBETCTBEHHO CEJbCKOXO3ANCTBEHHOMY
IPQU3BOACTBY IIPH MOIIHOCTH pe3epBHOM 3JEKTPOCTAHIUHH P, OT-
JINYHOH OT HYJsI, H B YCJIOBHAX OTCYTCTBHS pe3epBHOrO HCTOYHH-
xa (P=0); AY (P, ¥Yo) — crHuxeHHe yulepb6a npuH pabore pe-
3epBHOH 3JIEKTPOCTAHIHM MOIUHOCTbIO P,

CHuxeHHe ymepb6a paBHO cymMMe yuep6b0B 1o mnpoueccaw,
pesepBHPYEMLIM A4BTOHOMHBIM HCTOYHHKOM paccMaTpuBaeMoH
mowHocTH. OHO MoOxer ObiThb HafneHo mo Meroauxe [9] c wmc-
NOJb30BAHHEM COBMELIEHHOI0 rpagHKa HArpysok KOMIIJIEXca
(pepMbl), COCTABJEHHOr0 MOCJAENOBATENbHRIM HAaJIOXEHHEM rpa-
(GHKOB HArpy3oK OTAEJbHLIX NPOIECCOB.

[IpoBeneHHEe pacyeTH NMOKAa3aJjH, 4TO A/ MOJOYHBLIX depM H
KOMINIJIEKCOB CHHXKEHHe yuepba ¢ AOCTAaTOYHOH AJA IPAKTHUE-
CKHX lleJieH TOYHOCTBI0O MOXHO NPeACTABHTb NpPOH3IBeAeHHeM

AY (P, Vo) = Yof (P), (7)

rae | (P) — ¢ysKUHus, HEe 3aBHCAIIAA OT ¥q.
Iloncrasasis (7) B (6), moayuum

Y=Yo[l —[(P)] =Y F(P), (8)

rae I—~f (P)=F (P) —InoJHHOM CTeNeHH M OTHOCHTeJbHO P,
K03()¢GHUHEHTE! KOTOPOro 3aBHCAT OT NPHHATOM TEXHOJIOTHH IIPO-
H3BOJICTBA.

Cpennne 3aBHCHMOCTH yuiep6a OT MOIUHOCTH pE3epPBHOrO
HCTOYHHKA (0.e.) AJS KaXJAOro THNA MOJIOYHOI'O KOMILJIEKCA HJH
depMH, HafileHHEle 10 MeToAHKe [9] ¢ Hcnoab3OBaHHEM COBME-
IIEHHLIX IPpaPHKOB HArpysoK, NpHBefeHbl Ha pHc. 1.

MomnocTs pe3epBHOI 3JMeKTpOcTaHUHK (0.e.) H ymep6 omnpe-
NEeNAI0OT N0 BHIPAXKEHHUAM:

P Yy P
X = ; = = (———) , (9)
rae P, — pacyeTHas Harpy3ka KOMILVIEKCA HIH (QEPMHBI.




PacyeTHpie MOIIHOCTH KOMIJIEKCOB # GepM MOJOYHOrO Ha-
[IpaBJICHUA, anHﬂTHe 10 NEeHCTBYIOIIHM THIIOBHIM IMIPOCKTaM

[1, 2], naun B TabA, 3

4
N

Puc. 1. 3asucumocrs yuep6a or Moly-
\ | HOCTH Pe3ePBHOTO HCTQWHHKA ANA depM

_ # KOMIIVIEKCOB C IIOTOJIOBBLEM:
~ ] - n==400, 600; 2 — 800, 1200 roa,
.Lhn-__uh--__

0 02 04 06 0055

|

il

Tabanua 3

Torososse I PacuetThan MOIKHOCTD, KBT

400 120
600 140
800 376
1200 405

[IpuBefteHHble HA pHC. 1 34BHCHMOCTH C HAHAYWIUHM IIpH-
GaHKEHHEeM ANNPOKCHMUPYIOTCA NMOMHHOMOM 4ETBEPTOH CTENEeHH.
3nauenue ¢yuknun F (x) B moboit Toyke 0Lyl MoXeT OniTh
BBIYHCACHO 11Q dopMyJe

mn
F(x) = Cmap + D) Cpxmti=/, (10)
ot

rae C; — xo3ddunvenTH noapHoma crenesn m (taba, 4).
AnnpokeuManus BHIOJHEHa MeTONOM HaMMeHbIUHX KBajpa-
708 Ha 9BM EC-1020.

Tabauua 4

KoathnupuenTH noauiomos npy m=4
Cy l Cg ] Cs Cy l Cs

[Torononse

400, 600 6,923 ~-16,716 14,448 —5,639 0,986
800, 1200 11,900 28,335 23,042 ~7,588 0,982



BepositHocTb 0€30TKa3HO% paGoThl pe3epBHOrO JeKTpoarpe-
ratTa 3a NepHOA aBapHHHOrO HJH NJAHOBOTO OTKIAIOYEHHSI KOM-
naexca (pepmpl) GJIH3KA K elHRuULLe, IO3TOMY Yilep6 NpHHHMaeT-
sl PaBHBIM HYJIIO, €CIH MOIHOCTh ABTOHOMHOrO HCTOYHUKA OOJIb-
ule pacyeTHoH HArpysKH CesIbCKOXO3SITHCTBEHHOrO NpEANPHATHSA
HJH paBHa €il.

OTcyTcTBHE anpHOPHON uHdoOpMalKK O MOMEHTe Ha4ana oT-
KMIOYEHHH H HX BO3MOXHOH IJAHTEJbHOCTH BblabiBaeT HEOGXOIH-
MQCTb BbIOOpa ONTHMAaJbHON MOLIHOCTH De3epBHOM 3/EKTPOCTaH-
IIHH B YCJIOBHAX HEONDEACNeHHOCTH UIrpOBLIME METQAaMHU TEOPUN
uccaeoBauus onepauui [10].

[loctanoBKa 3apgayu. M3 3apanxoro naGopa crau-
AapTHBIX THNOB H HOMHHAJAbLHEIX MOLUIHOCTEH pe3epPBHLIX 3JEKTpO-
drperaToB ¢ y4eroM HEOIIpeJeIeHHOTO XapakKrepa HH(OPMAUHH O
3HAUEHHAX yulepOa CceNbCKOXO3AHCTBEHHOMY NPOH3BOACTBY Bpl-
OpaTbh pe3epBHBIM 2BTOHOMHBLIA HCTOYHHK, ONITHMAJIBHBIA MO 3KO-
HOMHYECKOMY KPHUTEPHIO 3¢ ¢deKTHBHOCTH.

Ilocrapnennylo 3anavy nesecoo6pasHo paccMaTpHBaTh Kax
HFpY C NPHPOIOH, B KOTOPO#f CTpaTerHsiMH onepupyiotei cTopo-
HHl fBJIAI0OTC HOMHHAJIbHhie MOIHOCTH pe3epBHBIX SJaeKkTpoarpe-
raToB, a NpHpOALE — 3HAYEHHS ylLepOOB IIPH OTCYTCTBHH pe3epp-
HOI'O MCTOUHHKA.

MHoXecTBO peanu3aliuii ymep6a npy OTCYTCTBHH Pe3epBHO-
ro HCTOYHHKA, COOTBETCTBYON[€E MHOXKECTBY COCTOSSHMU IIPHPOALI,
HeCYeTHO, HO OTPAHHYEHO o6JacTblo HeonpeAeNeHHOCTH [Yo mins

Yomax ]

[loxasatenb 3QQEKTHBHOCTM NpeNCTABASET MOHOQTOHHO-MHe-
NpepuiBHYI0 GYHKUHIO COCTORHNA HNPHPOADLS

Wi, ¥Y,)= 3(x) + YoF(x). (11)

Bri6Op onTHMANBHOH MOMIHOCTH PE3EPBHON 3JEKTPOCTAHUKH
OCHOB2H Ha MeTOAe DalOHHDOBAHMS MHOXECTBA BEKTOPOB CO-
crosiuds npupoxst (111, Tlpu pemennn sagaun Meromom paiionu-
POBARHS HEOGXOAHMO 3HaTh npeaeabl U3MeHeHHs yuiep6a Yo,

MHHBMaJIBHOMY YIUEPOY ¥ min COOTBETCTBYIOT HaHGOJEE Ha-
AexXHas cCxeMa JJCKTPHYECKHX coenHHeHHir I (pHc. 2), cambift
6/1aronpHsATHLII MOMEHT OTK/IOYEHHA M JyYluHe NOKAa3aTeaH Ha
AEXHOCTH OTAEJbHBIX 3JIEMEHTOB CHCTEME! 3JEKTPOCHAOXKeHHS
(cM. Ta0/. 2), & MAKCHMaNbHOMY Yomax — MaJOHaJEXHaAA CXe-
Ma 2 (puc, 3), caMBii HeGNaronpusATHHA MOMEHT OTKJIOYEHHS
H XyAlIHe MOKasaTeJH HaJeMHOCTH OTAEJNbHbIX 5JeMEHTOB.

B cxeme | HCMOJIb30BaHK BLICOKOHANEXKHbIE CPEACTBA, Npex~
YCMOTpPEHO pe3epBHpPOBaHHe OCHOBHHIX ee 3JjeMeHToB OT 110 1o
0,38 kB n nononnATeNbHOe cereBoe. B cxeMe 2 OTCYTCTBYET ce-
TeBOe pPEe3epBHPOBAHHE, CeJbCKOXO3SIACTBEHHOE MNpeAupHATHEe

9
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nutaerca ot noacraHuuyp 110/10 xB no ausuu 10 xB aaunofl
[ <25 kM, Ha TIT 10/0,38 KB ycranoBseH TONBLKO oauH TpaHcdoOp-
MaTop.

Puc. 3. CxeMa anexrpociabxeHus 2.
a—ujfer 110/10 xB; 6 — TI1 10/0,38 xB xommiexca (depmin)

[Tpeneanr ¥3MeHeHHst yurep6a NpH OTCYTCTBHH pPe3epBHOrO
HCTOYHHKA MOXKHO HaiTH no Mmerosuke [9], corgacHo KOTOpOIit
Yo CKAANBIBAETCA U3 JBYX COCTABJISIIOLLIUX

y0=yf+yrr’ (12)

rae ¥/ 1 Y” — ronosoft yuiep6 Nno OCHOBHBIM H HeOCHOBHEIM
IIROH3BOACTBEHHKIM Npoueccam, py6./rox.

Fonoson yumep6 mo OCHOBHLIM NpolecCaM.
y' — 'y,tlnTa ’ (13)

rae ¥’y — cyMMapHbiit yneabHBI yulep6 npu oTkJAOuUeHHH dep-
MBI MJH KOMILUIeKca B pacyere #a | roJ., py6./u; n — noroJjoshe
XKHUBOTHHIX, Ty, — 3KBHBAJICHTHAS MJHUTEJILHOCTL OTKJAIOUSHHUN,
yfrog.

YaenavHul ymep6 Y’y omnpellessiloT nmo HoMorpamme [9], a
3KBHBAJEHTRHYIO JUIHTEJbHOCTh OTKJIIOYEHHH BHYHUCAAIT IO NMOKa-
3aTensiM HaJeKHOCTH CXeMbl UEHTPAJAH30BAHHOrO SJEKTPOCHAO-
XKEHHRA

To=2% + (45, (14)

rae y = 0,33 — KO3 (PHUHEHT, YIHTHIBAIOIHA MeHbIIYIO TH-
XKECTb MVIAHOBHIX OTK/IIOYEHHHA TIO CpaBHEHHIO ¢ aBapuiipiMA [12].

11



lonoBoil yi(ep6 1o HEOCHOBHEIM NPOH3BOACTBEHREM Hpollec-
caM 24 xom. 3a 1 xBT'4 HeROOTHYUIEHHOH 3JIEKTPOSHEPTHN.

Pa3paboTaHHb KOMIJIEKC AJFOPHTMOB H nporpaMMm AJs
SBM possosiser onpenennT: npeRennl M3SMEHEHHs IloKa3aTeJeil
HaleXHOCTH Pa3iiHYHHIX cXeM 3JEKTPOCHAOKEeHHs 1O H3BECTHLIM
IIOKA3ATeAM COCTABJARIOUIHX HX 5/JeMeHTOB (npuioxenus 1, 2).

IIpenennt uamexeHHss yuiepba Yo AAS KHBOTROBOAUECKHX
(epM ¥ KOMIJIEKCOB C THIIOBOH TEXHOJIOTHEH NPOH3BOACTBA MO-
JJOKa npHBefeHn! B TadJ. .

Tabauuma 5

[Horosospe

400 l 600

Yiuep6, THC. py6./rop 800 l 1200

¥ o min 0,025 0,035 0,084 0,114
yu max 15 2119 49,6 72,2

HOast xaaoro THHA KOMNJIeKCca HJIH ¢epMbl MeTol paHOHHU-
POBAHHUA M03BOJANET pa30uTh MHOXECTBO BO3MOMKHEIX 3HAaYeHHH
yuep6a [Yomin, ¥omaxlHa 0021aCTH, B KaXAOH H3 KOTOPHX OIl-
THMaJieH OAMH THNOpa3Mep pe3epBHOrO aBTOHOMHOTO HMCTOYHHKA
H3 paccMaTpHBaeMoro Habopa CTaHNAPTHHIX MOMHOCTeH. AJro-
PHTM ¥ NpPOrpaMma pacyéra MeToAOM DaHOHHPOBAHHA NpPHBEAE-
Hhl B NIPHJAOXKEHHH 3.

Pemenne, nosyyeHnoe MeTOROM palOHHPOBAHMSA, o6anaer
YCTOAYMBOCTEIO: pe3ysbTat pa3OHEeHHs cyXeHHof o06JacTH BO3-
MOXKHBIX 3HaueHHH yiep6d ¥, 6e3 H3IMeHeHUS ABJSETCHA COCTaB-

HOI YacThio pelleHHs, HAANEHHOr0 paHOHHPOBAHUEM pacCluHpeH-
HOl 06JacTH 3HayeHHH ¥Y,. CnéaagBaTenbHO, AJA KaXAOro THOA
CeJIbCKOXO3SIACTBEHHOr0 NpeAnpUATHA HeOOXOAHMO H JOCTATOY-
HO ONPEACGJHTh MHTEpPBaJb ONTHMAJALHOCTH pPacCMATpHBaEMHIX
HOMHHAJILHKX MOLIHOCTEH PpE€3epBHEIX 3JieKTpoarperatoB OHMHH
pas — npu HaunbGoJee WHPOKOM JHANa3oHe H3IMEHERHd yluep-

Ga yo »
Bo3MoXKHQe YHCJIO HHTEpPBaJOB ONTHMaJdbHOCTH R He npe-

BOCXOJHT 4HCJa CTaHAAPTHHIX MOUIHOCTEH pPe3epBHEIX 3JIEKTPO-
cranuufl K, 7. e.

l <R LK. (15)

B HexoTophix cayuax R oxaswBaercs Menpime K. 3to 03-
HaYy4eT, YyTo HEKOTOPHe THIOPa3MEPBI ABTOHOMHEIX HCTOYHHKORB
He MOryT OBTb ONTHMAJILHE HH MPH KAKOM H3 BO3MOXHHX 3Ha-
YeHH ymepba ¥o.

[TIpy M3MeHeHHH HCXOJHOro 4Hcaa THmopasMepoB K o6aacty
ONTHMAJbHOCTH, HalAeHHHIE METOAOM PaflOHNPOBAHHA, MOTYT OT-
JHYaThCS OT NOJYHEeHHHIX paHee.

12



Ins cTpOroro u OKORYATEJBHOrO0 BHOOpPA MOUIHOCTH peseps
HOX 5JEKTPOCTAHIUH HCOGXOAMMO ONpeleauTh, KAKOMY HHTepBa-
JY ONTHMA/JbHOCTH COOTBETCTBYIOT JHEHCTBHTENbHLIE 3HaYeHHA
yiiep6a npu OTCYTCTBHH aBTOHOMHOr'o McTOYHHKaA. Has sToro ao-
CTAaTOYHO Irpy0o OLLeHHTh npeaesibl H3IMEHEHHS lIOKasaTened Ha-
AEXHOCTH M ymepba Y, AN Kaxnol KOHKPEeTHOH CXeMH 9/IeK-
TPOCHAOKEHHS.

[Tpesentt MaMeHeHMs noKasatTejedl HaaeXHOCTH H ymepba
Yo, COOTBETCTBYIOIHE CXeMaM pa3/MYHOR KOHGHIypauHH npH
nanke BJT 10 xB no 25 kM, npueeaesn B nmpuiaoxenuut 1.

B xauecrBe HaubGosee Hame:xXHOR mnpuRsta cxema [ (cM.
pue. 2). Hanmeree HanexxHa cxema 2 (¢M. pHuc. 3).

[IpoMexKyTOUHBIMH (N0 HaJAEXKHOCTH) SABJIKIOTCH CXeMb! 3 H
4 (puc. 4). Ilo cxeme 3 (B oTivune ot I) NHUTaHHe KOMIJIEKCA

2 13 s 5 6 1 89 0y,
I - \—D\IT\_CQ-\+

Puc. 4. Cxema anexrpocyaOxenns 4.
a—ujer 110/10 xB; 6 — PIT 10 xB; & — TII 10/0,38 xB xoMmnaexca (depuu)

HAH GepMbi OCYILECTBASETCH OT pasanunnx cexuuii mur 10 xB
nopcranuuk 110/10 kB no asym napannenpuM aunuam 10 xB
aaunon 1< 25 kM. B ocranbHoM cxeMa 3 HAeHTHYHA | H OTAE/b-
HO He nokasaHa, Cxema 4 oTiMyaercs OT 2 MIaBHMM o6pasom
ycTaHOBKOM AByX tpancdopmatopoB Ha TIT 10/0,38 kB.

[Mopsinok BeIGOpa MOIIHOCTH MAH3EJAbHHX SJIEKTPOArperaTos
3aBHCHT OT pacnoaaraeMofi Hcxoaxoi nudopMauBH 0 KOHPHrY-
PALHH cXeMB! LEHTPAJH30BAHHOTO 3/J1eKTPOCHAGKEHUA, BO3MOXK-
HbIX npejaefsax M3MEHEHHS noOKa3arejed HAAEXKHOCTH OTHEJLAMX
ee sseMeHToB M anune BJI 10 xB.

3«~483 13



OGo3nauuM: ¥yu H ¥Yop — HHXHSS H BEepXHSS FPaHHILI 00-
JacTH (30HB!) ONTHMAJBLHOIO HCNOJNbL30OBAHUA pE3EPBHBIX 3JeK-
TPOCTAHUHHA, Thic. pyb./rofl, onpenejseMble METOAOM PpanHOHUPO-
BaHHA, Yo1 N Yoo — npenens H3MeHEHHS yllepba AN KaKAOH
KOHKPETHOR cXeMhl 3JeKTpPOcHalxeHHs, ThHC. py0./[rol, cooTBer-
CTBYIOIIHE JAYYIUHM H XYAUIHM JIQOKa3aTeastM HaAeXHOCTH.

Ecan cxema UEHTPAAH30BAHHOTO 3JEKTPOCHAOXEHHA KOM-
njaekca UJAH ¢epMbl aHAJOTHYHA OXHOH H3 PAaCCMOTPEHHLIX
(tab6a. 6) u orcyrcTByer GoJsiee NOCTOBEpPHast, 4eM B Ta0M. 2, HH»
dopmanusa O npepenax H3IMeHEHHsI IMoKasaTeJed HaAeXHOCTH CO-
CTABJAIOIHNX ee 3JeMEeHTOB, TO Qs BHOOpa MOUIHOCTH peseps-
HOH 3JIEKTPOCTAHUHH HeoOXOAHMO cJaeayiollee.

Henoassys nporpammy mias 3BM MERA (cm. npuioxe-
nue 3) u 3aBucuMocTH (cM: puc. 1), BHITOJHHTH PAHOHHpPOBaRME;
no puc. 8—12 onpeneautb 3aueHHs Yo ¥ Yoo.

Tabanxnuna 6

PaccMoOTpeHHLIe CXeMH XapakTepHCTHKA aHAJOTHUHKIX CXEM

1, 3 6e3 cereBoro peaep- | Jsyxrpancdopmaropras TII 10/0,38 kB xommn-
BHDOBAHHUA nekca (¢epMH) uyepes Ase napaiaenstnie BJI
10 kB nutaeTca or pasnuix cextHft umH 1Q kB

ABYXTPaHCHOPMATOPHOR NOACTARIHH

110-35/10 kB
1, 3 ¢ cereBHM pe3epBHpO- | To xe, Ho ¢ cereBuM pe3epBoM no BJI 10 xB or
BaHHEM coceanell noacranuuu 110-35/10 xB
2 Onuorpancpopmaropuas TII 10/0,38 xB komn-

Jekca (depmul) uepes BJI 1Q xB nuraercs ot
ABYXTpaHCHOPMATOPHOHA NMOACTARINH

110-35/10 kB

4 Ge3 PII To xe, o Ha TII 10/0,38 xB vcraHOBJeHH nBa
TpaHcdopmaTopa

4 ¢ PII To xe, o BJI 10 xB, npucoeantreHa x noacran-

uuy 110-35/10 xB uepes PIT 10 kB

Ecan nHaitnennas o6aactb uamerenus ymep6a [Voy, Yozl
CTROro COOTBETCTBYeT KAaKOMY-JHO60 HHTEepBaNy ONTHMAJbHOCTH
[You, Yool nusenpusix saekrpoarperaton, TO 3T0 PaBHOCHIBLHO
CHATHIO HEONPEAENEHHOCTH HCXOLHOH HH(pOpPMaUHH H OAHO3HAY-
HOMY BLIOOpY ONTHUMAJLHOrO peilleHHA. B HeKoTopbiX cayyasx,
KOPZa HCXOAHOH HHPOpPManuH HeAOCTAaTOYHO AJS CHSITHS Heonpe-
AI€JIEHHOCTH, T, €. rpaHuUb o6sacTH [¥Yor, Yoz] BHIXOZAT 32 npe-
ACJbl OJHOrO HHTEpBaJa ONTHMAJBHOCTH [Yq,, YoB], mpeamoure-

HHe cJeAyeT OrAaTh Pe3ePBHON 2JIEKTPOCTAHUIHH Oosbuiesis Moul-
HOCTH.
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[Ipu Hanuuuu Gosnee ROCTOBEpHOH HHGOPMAUNH O XapaKTes
DHCTHKAX OTKa30B HJAH CYLIECTBEHHO HHOM KOHQHUrypamHy CXeMH
3JIeKTPOCHAOXKeHHsA, 3 TaKKe THNOBOH TEXHOJOTHH NPOH3BOJACTBA
MOJIOK& Ha CYUECTBYIOUHX CCJbCKOXO3SHCTBEHHBIX TIpeAlpHA-
THAX WJIH CTPOSIIKXCH IO HMHAHBUAYAJbHBIM NpoeKTaMm AJs Bbl-
6opa MOIMHOCTH pE3epPBHOH IJNEKTPOCTIHIHH MOXKHO HCHOJb30-
BaTbh pa3paCoTaHHLIH KOMINVIEKC aArOpHTMOB H NporpaMM no pac-
yeTy HaJeXKHOCTH 3JeKTpocHaGKeHHst (CM. npHiaoxenHa 1, 2).
[Tpu sToM 3HaweHHs Yo U Yo HAXOAAT He mqQ pHc. 8—12, a mo
dopmynam (12) — (14).

JA1s1 )KHBOTHOBOAUYECKHX (epM H KOMINIEKCOB C HETHIOBOH
TEeXHOJOTHEeH NPOH3BO/ACTBA HEOOXOANMO:

no Meroanke [9] n rpajpuramM HArpy3oK CeJbCKOXO3SACTBEH-
HOTO NMPEeANPHSATHS TOJYYHTb 3aBHCHMOCTH yllepGa OT MOUIHOCTH
pPE3epBHOTO HCTOYHHKA B OTHOCHTEJbHBIX €HHHUI[aX, AHAJOTHIHYIO
NPHBEAEHHLIM HA PHC. ];

BLIYHCAHTL npelenbl H3MeHeHHUs! IOoKasatenefli HAaneXHOCTH
cxeMbl H ymep6a Y, (kak ONHCAHO BhlHIe);

HCNOAB3Ys . paspaborannyio nast SBM nporpammy MERA
(cM. npHaoxenHe 3), BHIOPATh ONTHMAJbHYIO MOIIHOCTH pe3epB-
HO1 3J€KTPOCTARIINH.

PesepBrnie ajektpoarperaThl MOTyT paforaTh napanjesibHo
HJAH Ha pasfeqbHYIO HArpy3Ky.

BriGpaHHble HOMHHAJbHLIE MOIIHOCTH DE3ePBHBIX 3JIEKTPO-
arperaToB MOryT OKa3aThbCH COHM3MEPHMB! ¢ CHJIOBOM Harpyakoi
CeJbCKOX03AHCTBEHHBIX NIPEANPHATHA, TO3TOMY HYXXHO NPOBEPHTD
YCTOAYHBOCTbL palboTh! 3JIEKTPONPHBOAOB B PeXXHMaxX IIycKa acHH-
XpoHHbix asurartesed. Heo6xoxumuie ¢opmyan [13] npuBeseHu
B NPHJIOXEHHH 4.

Ecayn HOMHHaJbHasgs MOIIHOCTb 9SJIEKTPOCTAHOHH  MeRble
PacyYeTHON HAarpy3KH CeJbCKOXO3SIHCTBEHHOIO NPEANpHATHHA, TO
pe3epBHPOBAHHIO NOAJEXAT TEXHOJNOIHUECKHE Npomecch, mepe-
PHIB 3JIEKTPOCHA6XKEHHT KOTOPHIX BHRI3HIBaeT HAHGOABIUHA yinep6.
Ha depmax ¥ KoMnjexcax o NPOH3BOACTBY MOJIOKA B IEPBYIC
ouepeAb AaBTOHOMHBIM IHTABHEM JOOJJXKHB OBTh OOecneYeHH
3JIEKTPOIIPHEMHHKH CHCTEM JNO€HHS, aBapHAHLIX OCBEIUEHHA H
BEHTHJALHH, 3aTeM — NepBHUYHON 00pabOTKH MOJOKa, panee —
ITIOEHHS U KODMJIEHHS, HaKOHelt — CHCTEMHI NOANePKAHHA MHKPO-
KJHMAaTa H OCTaJIbHhIE,

Hast pacnpeneneHnss 3JeKTPOSHEPrHH OT pe3epBHOTD aBTO-
HOMHOI0O HCTOYHHKA K INPDHEMHHKAM I1eJecoo0pa3HO HCNOJIb3O0-
BaTh cyumecrsyiomne 131 0,38 kB ocHoBHOro muranusa. [Ipm
3TOM HEOOXOAHMG OTCOEIHHHTHL OT CeTH HA BpeMsl aBapHH HJH
NI/I2HOBOTO OTKJIOYEHHsl NMOTPEGHTEe/IH, HE MOAJeKaInye pesepBH-
poBannio. CnocoGul, NO3BOJAIONHEe aBTOMAaTHYECKH BHIUIOJHATH
TaKyi0 pasTpy3Ky, H peajH3ylolUlHe HX YCTPOHCTBA pa3pabGoOTaHHI
B LleJHHOrpafcKoM ce/bCKOXO3ACTBEHHOM HHctuTyTe [14; 16].
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B npeanoxeHHBIX cXeMax aBTOMAaTHYECKOH pPasrpy3KH ceTH
HCTOYHHKOM YNPaBAfIOMIHX CHTHAJOB CJAYXHT TeHepatop pe-
3ePBHON 3JIEKTPOCTAHUMH. B KayecTBe ynpasasloumero cHrLana
MOXXHO HCNOJAb30BaTh H3MEHEHHE yepellOBaHHA (a3 HAH HACTOTEHL
Ha IIKHAX pe3epBHOro 3JjeKrpoarperata. IlpumeHenue mnepBoro
HJIH BTOPOro cnocofa 3aBHCHT OT YHCJAA OTBEeTCTBEHHHIX [0Tpe-
6urenel 1 cXeMBl HX NOAKJIIOUEHHS K OCHOBHOHN CETH.

ITp smGope uaMeHeHnst uyepenoBaHHs (a3 MOXKHO MOBECTH
ynpapasiomuin curgan xo wuu 0,38 xB TII, ncnonbszoBaHue H3-
MEeHeHHs YacTOThl NO3BOJASET Pa3rpy3HTh CETh BMNJOTE AO YPOBHS
OTAENBHLIX TPHEMHHKOB 3JeKTpo3Hepruy. Ilepsuilt cnoco6 npoiue
IJ0 HCMOMHEHHIO YCTPOHCTB pasrpy3kH, BTOpon — obecnedyBaet
60ablyI0 FTHOKOCTh ¢XE€MEl PasrpyskH.

DKOHOMUUECKHA 3(PEKT pesepBHPOBAHMS TNpeACTaBAsfeT

PasHoCTb
3==Wn'—W, (16)

rae Wo n W — noxkasarenn 3@QeKTHBHOCTH COOTBETCTBEHHO B
YCJIOBHSIX OFCYTCTBHS PE3€pPBHOIO HCTOYHHKA M IIPH YCTAHOBKE
sJeKTpoarperara BuLIGPaHHOA MOUIHOCTH.

C yuerom (6) — (9) n (11)
D = Vof(xy—3. (17)

B npepenax o6sacTH OATHMAJABHOIO HCNOJAB3OBAHHS aBTO-
HOMHOI'O HCTOYHHKA 3KOHOMHYeCKHA 3(deKr pesepBHPOBAHHS ~—
MOHOTOHHO-HenpepuBHas (YHKOHA 3HaueHHs ymepGa VYo Kax-
ROR cxeMeé LEeHTPaNH30BAHHOrO SJIEKTPOCHAGIKEHHA NPH KOHKPET-
Hofl paune BJI coorsercrayer HHTEPBa)d 3Ha4YeHHN 3§)¢em‘a, KO-
TOPH{ OGYCHOBNEH npefesaMy H3MeHeHHs yiep6a ¥, Xapakre-
PHIYIOIHMH eé HaxeXHOCTh.

Haa oueHKH 3KOHOMH4eckoro sdpdexra pesepsupoBaHHA [e-

1€CO006Pa3HO BBECTH MNOHATHE cpeanero agpexra J; Ha KaKAOM
{-TOM HHTEPBaJle ONTHMAJBHOCTH MOWIHOCTH P, M cpenHero 3¢-

dekTa D B HeJOM N0 KaAXRAOMY THRY KoMmnJaexca (gepMmnl).
Cpennnii 3tpdext O onpenesioT MO BhIPaAXKEHHIO

R
ie—p I i

[Ipensapurenabrble pacyeTh! NMOKA3HIBAIOT, YTO NpPH HCNOJb-
30BaHUH PE3ePBHLIX 3JEKTPOCTAHUHH HA THNOBHIX KHBOTHOBOA-
YecKHX depMax H KOMIIEKcaXx MOJOYHOro HanpaBJIEHAA C MOro-
Jospem qr 400 o 1200 on cocramaser or 0,8 no 6,9 TeC. pyo.
B FOA.

OCHOBHLIE TEOPETHUYCCKHE MOJIQMEHHS METOAMKH MOTYT GHIT,
HCNOAB30BAHK NPH pPeLIeHHH BONPOCOB PE3EPBHOrO 3JeKTpPOcHal-
JKeHHs APYrHX THNOB CeJLCKOXO3SIACTBEHHHWX NPEeANpHSTHH.
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Ipasoxcenue I

OIPEOEJIEHHE OBJIACTH USMEHEHWY [TOKASATEJIEH
HAOE)XHOCTH CXEM HEHTPAJIUSOBAHHOI'O
SJIEKTPOCHABXEHHUA U YITEPBOB NPHU OTCYTCTBHUU
PE3EPBHbIX ABTOHOMHbBIX HCTOYHHKOB

[lokasaTenn HaAeMHOCTH CXEMBI 3JIeKTPOCHAGNKEHHA HaH-
6oJiee poCTO H C AOCTAaTOYHOH TOYHOCTBIO MOTYT OBITh BLEIYHCJIEHE
METONIOM AHarpaMM, WJIH G/I0K-cxeM Hajexgroctd [6, 7] Yo u3-
BECTHRIM TOKAa3aTeNdAM COCTaBJASIOLINX ee SJeMEHTOB,

IIpenenst u3MeHnenus mokasaresnell HafeXKHOCTH CXEMbl Onpe-
AENAIOT NPH KpaHHHX 3HAYEHHAX NOKa3lartesedl OTAENbHBIX ee
SJIeMEHTOB, NpHBEAEHHLIX B TabJ. 2.

Meron nuarpaMM HAREXHOCTH OCHOBAH HA CJAEAYOIMHX AO-
MyIEHASX:

1. OTka3spl 3JeMeHTOB cXeMpl, NPHUBOAAIME R mepepniBam
HJAH OFPaHUYEHHSM 3JJeKTPOCHAGXKEHHS, BHI3WBAIOT (AKTOPH, KO-
TOpHE HOCAT CJAy4YailHhH XapakTep, NO3TOMY OTK4sSH paccMmart-
PHBAIOT KK CJAyuafdHhIe COGLITHA.

2. IIpunHMaloT NPOCTERIMHA NOTOK OTKA30B H 3KCNOHEH-
ILRAJbHBIA 3aKOH pachpeielleHUsT BpeMeHH BQCCTaHORJIEHHSI Beef
CHCTeMHE! 3JIGKTPOCHAOXEHUS H OTHAENLHHX ee SJIeMEeHTOB,

ITpu pacyere MeronOM AMarpaMM HafeIXHOCTH CXeMY 3JeKT-
PHYECKHX COEXHHEHHA PACCMATPHBAIOT KaK COBOKYNHOCTh ITOC/IE-
ADBATENILHO H NMapaJjeJbHO COEAHHEHHLIX (C TOUKH 3PBHHA Ha-
AeKHOCTH) SJEMEHTOR HJH 0JIOKOB.

Ecnn nospexienye a1060r0 H3 3J1€MEHTOB BH3WBaeT Hapy-
leHHe SJEKTPOCHAOXKEHHA, TO OHH BKJIOYAIOTCA IQCJEAOBATEN b~
Ho. Ecan HapylenHe 3/1eKTPOCHAOKEHHA HacTynaer TOALKO NO-
cJe. JIOBpeXKAeHHs Bcex 3JIeMEHTOB, TO ORM BKJIOHAIQOTCH mnapaJ-
JIeNbHO.
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PaccyHThIBAIOT HANEKHOCTh 10 GJIOK-CXeMe, npeolpasys IO-
CJAEOBATENbHO HJAH NapanafefibHO COeAHHEHHBIe OJOKHK B 9KBH-
BaJIEHTHLIE N0 TeX NOP, NOKa HIHHBI HCTOYHHKZ MUTAHHUA H IO-
TpeGUTeNs] He OKaXyTcA CBA3AHHLIMM OJHHM 3SKBHBaJEHTHBHIM
6q0koM. [IoKasaTenH HaE€XKHOCTH 3TOro OJIOKa SBJAAIOTCH HCKO-
MBIMH TIOKa3aTeJqsMH HalACKHOCTH CXEMH 3JleKTpocHAalKeHHS.

Iass cocrasaenns OJIOK-CXEMB! NPH HAJIHUHM HECKOJbKHX
HCTOYHHKOB IHTAHHA B CETH HX OOBEAHHAIOT, 4 JUHUK 3aMellaloT
O6J0KaMH, CBA3aHHHIMH MexAy co00H, ¢ NOTPebHTENIEM H HCTOU-
HUKOM IHUTAHHUA TaKiKe, KaK H B HCCHAEAYEMOM cxeMe.

[Tokasatesn HaKeKHOCTH 3KBHBAJEHTHOLQ GJOKa H3 N INO-
CJAeNOBaTENbHHX 3JE€MEHTOB ONpeAeNsIoT Mo GopMyaaM:

n n
A= D A = D Hss 19
Z {9 t Ell"'i ’ ( )
e

1 < 1
Ty =~ T 2 735A£: Th == T; 2 VLT (20)

1wl i -
rae A;, iy — COOTBETCTBEHHO IIOTOK OTK230B M yacrora OJAaHo-
BBIX PEMOHTOB {-I0 3/1€MeHTa, 1/TOR; tar H Tni — CPERHAA IJIH-

TEJJbHOCTL COOTBETCTBEHHO aBAPHAHHX H NAAHOBHIX OTKJ/IIOYEHHN

{-r0 3J1eMEeHTa, Y.
IToxasaTenn HajeKHOCTH SKBHBAJNEHTHOTO 6j0Ka NapaJiesb-

HO COeAMHEBHHX SJEMEHTOB [ M [ HaXOAAT N0 PHDPAKEHHAM
(21)—(26).
[ToTOR oTkas0RB

M=y 4 s (21)

[AE As.s ¥ Ay,n — YaCTh INMOBPEXKAEHHNA, BH3BaHHAA COBNAaLEHHEM
aBapHAHLX OTKJIOUEHHI COOTBRTCTBEHHO MAPaJnesbHO COeNMHEH-
HEIX 3JeMeRTOB {, ;] H OJAHOr0 H3 HHX C INIAHOBRIM OTKJIIOUCHHEM

ApYroro

— Tl + 181 fo
ha.» = Ay ——gre— (22)
Ay.n== 87 (A2 g T+ Ap s ). (23)

Cpennaa IRAHTENABHOCTh BOCCTaHOBJACHHN OQmHOIC OTK/IIOYE-
HHs

E:El - Tp.0ls.
v — v B,B oi\s.n , 24
. lna*ll.ﬂ ( )

rje 'T.‘,_, — CPpeAHnsa nJIHTEJIbHOCTb OTKJIIOYCHHUA OpH COBMAAEHHH
anapmmmx [IOBDEXJEHHH SJIEMEHTOB; Ty.g — TO HE, HO nNpH COB-
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naaeHHH aBa4pHHHOTO OTKJIIOYEHHS ORHOrO H3 3J€MEHTOB ¢ NJaHO-
BLIM OTKJIOUEHHEM JApyroro

— TsiTw) 95
= L (25)

Ve Aj i Tas Ty ity 3
(Ag Bt e + Y Bs Tng) (Tsy + #; i)

+ l! LjTnj%si b *nj (26)
(As LiTnyt + 1} ©s o) (Tez - l-"ﬁnj)

HNcxonHble H npeo6pasoBalHbie AHAarpaMMhl HaJeXXHOCTH
3JEKTPHYECKHX ¢XeM [—4 npuseaeHn Ha pHC. 5—T7.

Hns pacyera HageXXKHOCTH cXeM 3J1eKTpocHabxxenus pa3pabo-
TaHH aJrOpHTM, OCHOBaHHLHIH Ha MeToJe AHarpaMM HaNeXXHOCTH,
H COOTBETCTBYIOIHIA KOMIJIEKc mporpamMm aas BM.

Pacuernl HajgexHOCTH cxeM I-—4 BHUIoMHeHH! Ha 9BM
EC-1020. ITpn sToM nas OAHHaKOBLIX 3JI€MEHTOB BCeX CXeM IIPH-
HATHEI paBHLIE MOKa3aTeJH, COOTBETCTBYIOIHEe KpanHUM 3Haye-
HUAM B TabJ. 2, 4TO faeT BO3MOXHOCTb yyecTb BJHSHHE KOHGH-
FypalnuHd cXeMbl 3JIEKTPHYECKHX COeXMHEHHH M pasbpoca HCXOM-
HBIX XapPaKTepHCTHK COCTAaBJSIOLIHX ee 3jeMeHTOB. [JoayuenHbie
3HaYeHNsl COOTBETCTBYIOT HajaexHocTH Ha wmuHax 0,38 xB TII.

Han cxem I u 3, Bce 3jleMEHTH KOTOPHX pe3epBHPOBaHH,
IJIAHOBBIE OTKJIOYECHHS YYTEHHl NPH HX HAJOXEHHH Ha aBapHii-
Hbl€ H, CJEAO0BaTeJbHO, MOKa3aTeJH NJIaHOBLIX DPEMOHTOB OTpa-
JXE€HH B II0Ka3aTeadaX HaNAEXHOCTH BHIHYXIEHHHX OTKJIOYEHHI.
[1naHoBLle OTKIIOYEHHS HEpPe3epBHPOBAHHKX 3/IeMEHTOB cxeM 2 M
4 y4TeHB! OTREJLHO OT aBapPHAHKIX.

Ilokasarenn nHaneXHOCTH cxeM 2 — 4 (ayyllie a H XyAuIue
6) M COOTBETCTBYIOIIHEe UM yulepGH Y, MHHHMAJbHHE 8 U MaK-
CHMaJbHNe 2 NpH pasandnon agauHe [ BJI 10 xB npusenenn
Ha puc. 8 — 12, a cxemHn / MoryT GHTh ONpeneseHH 110 pHc. 8 —
9 n3 ycaosnsa [=0.

KaK noxaselBaloT pacyeTh!, HCXOAHHE NOKAa3aTeJH HAAEK-
HOCTH OTAEJbLHLIX 3J1eMEHTOR CXeMH! CYIIEeCTBEHHO BJIHAIOT Ha ee
pe3yNbTHPYIONIHE NMOKa3aTean. UeM Bhllie cTeneHb pe3epBHpPOBa-
HAS, TEM 3TO BJHSIHHE MEHblle.

HanexXHOcTh CXeMbl SJeKTPHYECKHUX COEHHEHHN B OCHOBHOM
onpeaensiloT InoKasatesH HagaexHoctH BJI 10 kB u  TII
10/0533 kKB.

le3aBuCHMO OT cXeMbl 3JEKTPHYECKHMX COENMHEHHS ee pe-
3yJbTHPYIOIHE NOKAa3aTeJNH — NOTOK OTKAa30B, YaCTOTa IJNaHO-
BHIX DEMOHTOB, YHCJD YaCOB ABAPHUAREIX H NJAAHOBHIX OTKJlOUe-
HHH — JIHHeAHble QYHKUHH NJHHL Hepe3epBHPOBAHHOTO yYacTKa
BJI. AHanuTHyecKas 3aBHCHMOCTb CPefHER AJIHTENbHOCTH BhI-
HYXACHHBIX OTK/IOYeHHH T, = f (/) mnpeAcrasaser coboji Apo0-
HO-JIMHRHHYI0 (QYBKUHIO, FPadHK KOTOPOA — PaBHOCTOPOHHASA
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0,7(n-1)29
j; 0,7(n-117"
37 ﬂj?(""‘f)far
29 0,7(n-1)18

21370

4347

12844
0,7:12"

a
Cropena CrcToNs
T D
203 o
B
N

Pue. 5. Hexonnast (a) n npeoGpzsonaunme (6, 6, 2, 8, e, H) AMarpaMMH Ha-
AEHOCTH CXeMH [
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Cucrema Cucroua CroreMe
jﬂ"

102 13-a 6
f
Z
J 13-a
4
J CucTexa
§
7
8
9
] 10
: @
13 200
0,7-(n-1)9 o
0;7' (n ~f )'!0
14
15
{6
{7
18
19
] 8
a

Prc. 6. Ucxoanan (a) u npeoﬁpasonauuu; (0, 6, 2) RuarpaMMu HafeXHOCTH
CXeMEl
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CHoTOME

{’ 30
5 0,7-29'
5' 337
7!
{2’
34-q
0,7:10"
12 0,7(n~1)35"
A e
3 (:) 13-a
4 a
]
. 6 CuoTena CuoTeua
8
g
10
If
Y4
13
0,7(n-1)9
0,7(0-1)10
{4
15
ORRY;
{7
{8
19
20
2f 99 gucToMAa
23 ) 04 134-a
24
202
25
26 8
0,7(n-1)27
0:7(”"‘”27

0,7(n-1)28"
29

Puc. 7. Ucxoanan (a) u npeoﬁpaaonanau: (6, 6, 2) nuarpaMMH HageXKHOCTH
CXeMul
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T;,,V/Bﬁﬂ A V200 a E-V/fﬂ?—'zl.ﬂ.{/aad 1]
T"l'z:lrv 'I‘"a""'q F

10 20 (. xH

Puc. 8. {Ipenenn! u3MeHeHHH TOKalaTeJieH HAAEXHOCTH
CXeMH 2 H COOTBETCTBYIOWHX YiiepOOoB:
1 — n==400; 2 — 600; 3 — 800; 4-— 1200 ron.

Y[ A, Y[ A, 3
T 9/200 | I/20 s, |{/200 |
y/200 A
61 02 151 05—
0,1 .. %
2 oy, I -
| | A
g 0
d 10 20 {xn a 0 20 t.xH

/ 0 20 {x» 0 0 20 («u

Puc. 9. Ilpenenst H3Menennst nNoxasareédeld HageXHOCTH
CXeMB! 3 C CeTeBRIM Pe3epBOM ¥ COOTBETCTBYOINHMX ymeploB:

l — n==400; 2 — 600; 3 — 800; 4— 1200 roJ.
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E,V/Iﬂd “

6§t 07

10 ", {,AM

Puc. 10. IIpejtentt H3MeHeHHUR nDokasatesed HAREKHOCTH
cxemnl 3 6e3 ceTesoro pe3epsa B COOTBETCTBYIOUIHX yiuep-
GoOB:

1 = a4 00; 2 — 600; 3 — 800; 4 — 1200 roA.

Puc, 11. [Ipexean! B3MeHeHHst moKkasaTesdeR HameXHOCTH
cxeMu! 4 ¢ PIT ¥ cootrsercrayomux yuep6os:
§ — = m400; 2 — 600; 3 — 800; 4 — 1200 You,



runepGosa ¢ acCHMNTOTAMH, NapaIeIbHLIMH OCAM  KOODAMHAT.
C yBeaxyeHHeM JJIMHB JIHHHH CPEAHAS AJHTENbHOCTb aBapui-
HOTO OTKJIOYEHHS MOTPeOHTeNs AacHMIITOTHYECKH MPHUOAHXKaercs
K CpeAHeMy BpeMeHH BbiHyxaeHHoro otkioyenus BJI. Ilonyyen-
HEI® 3aBHCHMMOCTH CHPAaBEMJIMBBHI NPH CTAUHOHAPHOM I1yacCOHOQB-
CKOM MOTOKe OTKa30B H IKCIIOHEHUHAJbHOM 3aKOHE pacIpepese-
HHSI BPEeMEHH BOCCTAHOBJIEHHS CHCTEMHl 3JeKTPOCRAGXKeHHus i
OTHENBbHLIX €€ 3J1eME@HTOB,

f‘ ¥
T, /200 | 1

U 20

{, kM

Puc. 12. ITpenent! H3MeHeHHA nNOKXa3arTenefi HaAeKHOCTH
cxeMnl 4 6e3 PII n coorBetcTByomux yuepbos:
1+~ n=400: 72— 600; 3~ 800; 4— 1200 ro.a.

Kax caeayer M3 NPHBEAEHHRBIX DPE3YNbTATOB, MHHHMAaJbHLIE
X MaKCHMaJbHEle 3HAYEeHHA ymepOoB npH OTCYTCTBHH peseps-
HOr0 aBTOHOMHOIO HCTOYHHK3 CYUIECTBEHHO 3aBHCAT OT CTeneRH
pe3epBHPOBAHHKSt CXEMB! LEHTPAJNH30BAHHOIO IJEKTPOCHAGKEeHHAS
¥ annuel BJ1 10 kB. Onnako npenesint uaMesenust ymep6a Y,
onpenensiorcs pasGbpocoM HCXQAHHIX NOKasaTeJefl HafeXHOCTH
OTHeNbHEIX 3jieMeHTOB cxéMmbl. IIoaToMy npH BHOGOpEe MOWHOCTH
pe3epBHOA 3JIEKTPOCTAHUHH B YCJOBHSAX HEONPEACNEHROro Xxa-
paktepa HHpOpMauUHH O NepepuBax 3JMEKTPOCHAOKEHUS 32 HUXK-
HIOI0 M BEPXRIOO I'paHHIK O00JIACTH H3MEHeHHS yuep6os ¥, cje-
AyeT NPHHATH 3HaYeHAA, HaHACHHbIE COOTBETCTREHHO NPU RaUAYY-
IIHX K HAHXYAUIHX JTOKa3aTeasX HaAEXKHOCTH OTHAENbHHX jJje-
MEHTOB Ka)XJIOf cXEMH.
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ITpuroxenue 2

AJITOPUTM U TIPOTPAMMA PACYHETA HAAE)XHOCTH
METOOOM BJIOK-CXEM

HcxoauuIMH AaHHBIME JJIS pacyeTa NOKa3aTeaeH HaJleXKHO-
CTH JI060/1 cxeMBl 3JIeKTPHUECKHX COEAHHEHHH SABJIAIOTCA:

ee AHarpaMma HaflexHOCTH, BCeM 3JleMeHTaM KOTOpPOH IpH-
CBOEH NOPSAAKOBLIA HOMep OT 1 10 n, rae f# — 4YHCJIO 3JIEMEHTOB;

IOKa3aTesH HaJAeXKHOCTH KaXAO0ro 3JeMeHTa;

yucao BeTBell K HCXQAHON AHArpaMMBl;

MaTpHua, 3afaloulasi HoMepa IepBoro H IMOCJAEeNHero 3JeMeH-
TOB KaXXJAOH BETBH.

AsnropuT™M 0OCHOBaH Ha npeo6pa3oBaHHH HCXOAHOH AHArpaM-
Mbl HaJEXHOCTH 3a CYeT IOCJeN0BaTeJbHO-NapaJlesbHOro ¢Jo-
XEeHHS 3JIeMEeHTOB H 0JI0KOB,

[IporpaMMa HanucaHa Ha aaropurmMHueckoMm sianike Q@OPT-
PAH-4 npumenurtespHo x EC 3BM. Ona cocTOHT H3 QCHOBHOH
aporpaMMel K Tpex noanporpamm tuna SUBROUTINE : VETV,
PAR u POS.

OcHoBHag mnporpamma IpeacTasseT Ha0b0p HHCTPYKUHKM
NMPHCBAHBAHHA H ONEpPaATOpPOB OOpalleHHA K MOANpPOrpaMMaM B
COOTBETCTBHH ¢ KOHQHUrypalHen AUarpaMmul HaXEeKHOCTH.

B oraHune OT OCHOBHOH NpOrpaMmbl BhI3bIBAEMHE €10 [1OA-
nporpaMMbel 6e3 M3MEHeHHST NMPHUMEHHMB! K JIOG0H cXeMe 3JIeKT-
pHYeCKHX COEAHHEHHH.

[Tognporpamma VETV onpepenasier nokasarteaH HaaeKHOCTH
KaXJO0H BETBH UCXONHOH XHArpaMMBl, COCTOSIIEH H3 HECKOJbKHX
JIOCNENO0BATEIbHO COEAHHEHHHX 3JieMeHTOB. Ee 6s0K-cxeMa IpH-
BeJleHa Ha pHC. 13, rie NpHHATH caeayouHe o6o3naveHusd: | —
HOMep BeTBH Hcxoanoil auarpamumel, I <<I<<K; K — unciao Ber-
BeH. J — HoMep sneMeHTa [-Toit BeTBH auarpaMMH, NJ M
N, M — noMepa cOOTBETCTBEHHO NEPBOTO H NOCJAEAHEro SJEMeH-
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toB [-toit BerBu; KL (2, K) — Maccus, 3afaI0IIHH HOMep mep-
BOr0 ¥ NOCJEAHEro 3JeMEHTOB KaxKAOoW [-TOM BeTBM AHArpaMMHI;
A(l), B(]), C(J), D(J) — 3nemeHnThH MacCHBOB HCXOJAHOK AHa-
IpaMMEI, COOTBETCTBYIOIIHE NTOKA3aTeAAM HAJeXHOCTH A, T, , X, Ty
J-ro anemenra xaxnoit I-roit BerBu; R(I), P(I), S(I), T(ISl —
3JIeMEHTH MacCHBOB Npeo6pa30BAHHON AHAarpaMMBl HaJeXKHO-
CTH, COOTBETCTBYIOILHE pe3yJbTHPYIOINHM IOKa3aTendM Haaex-
HOCTH A, Ta, W, Tn {-TOH BeTBH.

7 2
:
8 It
M=KL(21) P11 AT} ROMBCH S('H,TU ’ '
Ho? a
R(I)=0,P(1)=0, S =S+
7 3(71=0,T(I)=0 T(D=10) COMR @ I=I+1

© o>

Puc. 13. Baok-cxema nognporpammu VETV

[Monpnporpamma PAR, 6J0K-cxeMa KOTOpPOH IIOKa3aHa Ha
pHc. 14, BLIYHCAAET NOKa3aTeNH HafeKHOCTH 6J10Ka, SKBHBAJIEHT-
HOTO ABYM JapaJjJeibHO COCXNHEHHLIM: BETBAM HAHarpaMMH IO
¢opmynam (21) — (26).

CooTBercTBHE MeXAYy (PHIHUECKHUMH BeJHYHHAMH H ¢op-

MaJbHBIMH aprymMeHraMu noamnporpaMmel PAR npuseneso B
TabJ. 7.

Ha puc. 14 npuusro:
QZ = Q % Z/(Q + 2); (27)
WU=W XU/W 4 U) (28)
H WYl =Y %W XH2KUNY ¥W + X XQIU+W); (29)
WY2=XXQXX2XZ/YXW+XXQI(Z+Q); (30)

Wy=Wyl4+Wy2. (31)
27
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BHYACIUTS BRYECEKTY, BEQUCIHTSH
20 a7 wla

’ A3 Her IpUCBOUTE pBCBOUTYS
wWY=Q2 ~WY=WlJ
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¢ et @ 9
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Kogen
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Puc. {4. Baox-cxema noamporpaMmul PAR



Ta6nuuna 7

dopMansHble apryMeHTH
B e e e

dusnyeckne
BEJIHYHHbI ofo3HaueHHe npuMeYanue

Ar X PopManbHble apryMeHTH, HHCIOAB3YeMble

2 Vv ANS BBOAA McxoaHoMm MHuHboOpMamHy B
/ NOANPOrpaMMy

Ta! / Z

TB} U

1 n} A4

) %ny Q

—ﬂ_——————q—nr—-———————-——v—-——-_#-————_-—_-—_-————t-—&w

Ap.p | Xy [IpomexxyTounnie ¢opManbHLie ApryMeRTH

As,n XQ

8.8 ZU

Ta.n wYy

A XYQ GopMalbHble APryMEHTH, MCHOJIbIyeMbE

¢ XyU JJf1 BHIBOZA pe3ytbTaTta H3 noanporpam-
8

MH! B BHISHBAIOIYIO NIPOrPIMMY

IMoanporpamma POS onpegnensier NoKasaTeayd HaleKHOCTH
NOC/NEI0BATENbHO COERHHEHHEIX GJIOKOB H 3J1eMeHTOB npeobpa-
30BaHHBIX {HArpaMm B cooTsBeTcTBHH ¢ ¢opmynamu (19) u (20).

Baok-cxema noanporpammel POS 3nech He NpHBeNeHa, Tax
KaK OHa NpejicTaBiser co60f YNPOLIEHHHMA BapHaHT NOANPO-
rpammMur VETV.

O6mem onepaTHBEOA NMaMATH, 9aHUMaeMOR nporpaMMol, 3a-
BHCHT OT KOH(QHTYPAHM CXEMB 3SJEKTPOCHA0MeHusa M q6uiero
yncaa n ee snemenToB. Ilpy n100, yTo coorBeTcTBYET tCXeMaM
| — 4 (em. pue. I—-3), nporpaMmet (¢ yyetoM BHISKIRAEMBIX
foAnporpaMM) HCHoab3yioT npubausurensho ot 4400 no 6650
6afiT (B XECATHUHOH CHCTEME CUMCICHHUS).

[Tpn pacyere na 3BM EC-1020 p cpexneMm 3aTpaumsaercs
or 5 a0 10 MuH, B TOM YHeJe TPAHCAALHS H PeNaKTHPOBaHHe
TE€KCTa NPOrpaMM 3aREMAIOT OKONO 3—4 MYuH.

TexcTn! nporpaMm XpaHSTCA B BLIYHCAHTENBHOM IlEHTpE
BU3CXa.



ITpusoxcenue 3

AJITOPUTM U TITPOTPAMMA OIIPEAEJIEHHA

OINITHUMAJIBHOM MOIIHOCTH PESEPBHOM
AJIEKTPOCTAHUUHHY METOOOM PAHMOHHPOBAHHA

Meron pafionupoBanus O6a3HpyeTcs Ha MaTeMaTHYECKOH
Onepauuu paiGueHHs1 MHOXKECTBA BEKTOPOB COCTOSTHHSL NPHPOALI
G Ha 00J1aCTH, B KaXAOH U3 KOTOPHIX ONTHMAJILHO ONpene/eHHoe
nefcTBHe, T. €, cTpaTerusa X.

B petraemoii 3atauye MHOXECTBY BEKTOpPOB COCTOSHHS NPH-
poinl G COOTBETCTBYET MHOMKECTBO BO3MOXHBLIX 3HAYeHUH Yyuep-
6a Yo u3 HHTepBada [¥omin, Yomaz], @ cTpaTerus X mpexcras-
aser co0oil paccMaTpHBaeMHfi THNOpa3Mep pe3epBHON 3JeKTPO-
CTaHUMH H3 3ajgaHHoro HaOopa. ITokasarear sdpdexrusnocTn W
paBeH CyMMe IpHBEJeHHHX 3aTPAT Ha pe3epBHPOB3AHHE H
yiepo6a.

Meron pafionnpoBanusi MHOXecTBa G aas kaacca N, BKMiO-
JAIOIIEr'0 7 CTPATErHH, OCHOBAH HA OIEpPanHn pasOHeHHd AN
noaknacca H3 apyx pehcteuft Xq u X,. Haa xaxnpoit napul Xq H
X, B Raxnoi rouke Yo €G HMeer MecTO enaboe AOMHHHPOBAaHHE
au60 MomuoctH X, Hag X,, xorma Wq,(¥Yo) < W, (Y,), anbo
X, Hag X, npu W, (Vo) < W4 (Vy). 310 mo3sonser pa3Gurh MHO-
XKECTBO BEKTOpOB cOcTOSAHHA ( Ha ABa NIPOTHBONOJIOXKHHX MNOA-
MHOXXeCTBa ONTHMAJbLHOCTH: gy, CTpPATErHH X, U g, HNEeACTBHA
X,. Ilockoabky mnoxazatean 3¢dexrusaocrs W, (Vo) #
W, (¥Yy) — HenpepmBHbie GYHKUHH Yo, TO YPaBHEHHE MapHOMR
TPAHHIUBI MEXAY QONACTAMH gqr B grq ONpEnesseTcss paBeHCT-
BOM mokasartejneil 5¢¢eKTHBHOCTH. Ecin napras rpanuuna npoxo-
AHT BHEe J10JI1 BEKTOPOB COCTOSHHS, TO OAHO H3 ABYX aeficTBHA
c1a60 NOMHHHDYeT HaA APYFHM Ha BCEM MoJie, a APYroe HCKJIO-
4aeTci M3 paccMOTpeHHs. TakuM o0pasoM, ecqH

néax U gr (y o) < 0: (32)
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rac
Uw(yo) — Wq (yo)'"‘Wr (yo) ’

TO G’y =G, G'= @, u X, HcKmoYaercs.
Ecau
min Ug, (Yo) > 0, (33)
G
TO G, =G, G%= @, X; NCKIIOHaeTcH.

[IpH ycnoBuH
max UgpYo) >0 u nGlin Uy (Vo) <O (34)

napHast rpaHHlla [lepeceKaeT II0Jie BEKTOPOB COCTOAHHA. Touka
Yo, cooTBercTBylOIa MHHHMAJbHOMY SHaueHHI0 GyHKUHH Uy,
JexXuT B padoHe G%; = ¢ ,a TOUKAE, . COOTBETCTBYIOLLAS
ee MaKCHMaNbHOMY 3HaueHHio, B paioHe G2, = g,q .

B nasuaoM cayuae #3-3a JHHEHHOH 3aBUCHMOCTH INOKasaTeJssl
3¢ deXTHBHOCTH OT yuiepba ¥y BHe nmapHOH rpaHHIL HMeeT Me-
CTO CTpOroe AOMHUHHPOBAHHE OAHOI'0 M3 ABYX AEHCTBHE Hal Apy-
THM, T. €. HeT 3JIeMEHTOB NOJAMHOXECTBA 3KBHBAJIEHTHOCTH.

B paspaboTaHHOi NpOTPaMMe mepexox OT IABYX CTpaTeruf
K HEeCKOJIbKHM OCYWIEeCTBJASAETCSE METOAOM IOCJAE€N0BATEJbHOTrO

paciiupeHHs KJjacca AeHCTBHH.
[Iycrs G)-— paioH onTHMaabHOcTH jpefictBHa X,  npH

i=1, 2, ..., r. HoBoe ne#t¢tne X,y( BKIIOUEETCA B YHCJIO IIO-
JIE3HBIX, €CJH XOTA Obl A1 OAHOro M3 CTAapHX NOJIEIHHX HeRcT-
BHH

max Uy, r1{¥o) > 0; ¥, € G, (35)
G
Hosoe pencrBHe X, {OTKJIOHAETCH, €U JJA BCEX CTapHX
oJIe3HKX RedcTBHMA
max Ui r+1(¥Y,) <0. (36)
Gl"
Coxpansiorcss B 4Hc/ie NOJAe3HBIX BCE T€ CTapuie¢ aedcrsud,
AJ KOTODHIX

minU,, .44 (V,) <0. (37)
G;

HckitoualoTes H3 YHCMA HOJME3HBIX BCE Te CTaprle ACHCTBHSA,
AN KOTOPHIX

minUy, r4.4(¥V,y) > 0. (38)
Gy
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Ons Kaxaoro Hosoro X,4.1 ReficCTBHA 3alaya PadOHHPOBAHHS
pellaeTcs CTONBKO Pa3, CKOJAbKO NOJE3HHX JAeHCTBHA r* ObLIO
Ha NpedHAVINEeM llare, COCTaBJeHHOM H3 r>>r* crpaTerum.

Baok-cxema nporpamMmsl MERA npusesieHa Ha pHC. 15.

Ucxoanple nanipte neuartatores xHa ALLITY. 3areM BBejes-
HHe MAaCCHBHI COPTHPYIOTCA, pacnojarasicb B COOTBETCFBHH ¢
BO3PaCTaHHEM MOIIHOCTH pe3epBHOro HCTOYHHKA.

Ha o6nacth [Yomin, ¥Yomax] paccMaTpuB3IOT NEpBHIE ABE
cTpaTerut, QnpeneasioT NMONQXKeHHe nNapHoit rpanuuu. Eciu oxa
nepeceKaeT I0Jie BEKTOPOB COCTOSSHHA, TO NPOBOLHUTCA Onepauus
paHOHHPOBaHHA, B peay/bTaTe KOTOPOH MHOXeCTBO BEKTQPOB CO-
CTOSSHHUSA NPHPOAK pa3bHBacTCA HAa JABa NPOTHBOMONOXKHBIX TOX-
MHOXXEeCTBa OINTHMAJbHOCTH KaMnaoro HEHCTBHA. B NPOTHBHOM
cjaydae O4HA H3 paccMaTpHBaeMHX CTPaTerHii HCKJIoYaeTcsl Kak
HeONTHMAJbHASY, @ K OCTaBIUeHCs NPHCOEXHHSETCH CJeAYyIOIlas
H Ha TOM Xe MHOJXecTBe DacCMaTPHBaeTCsl HOBas napa crpare-
ruft. Tak npopoaxaercs A0 TeX nop Noka 06aactb [Yoemin, ¥Yomaz]
AJ8 KaKoi-1160 napw peiicrauft He Gyner pa36uTa Ha ABa paio-
Ha QNTHMAaJNbHOCTH.

[locne pewenus 3agaun panioOHUPOBAHHA IS ABYX HNEHCT-
BUH K H#HUM ppucoeaunsiercs Tperbe. Ilapw cocrasiasloTcsi H3
KaXXJOro CTaporo NnoJIe3HOTO NeACTBHS B COYETAHHH C HOBHIM, H
flapHas rpaHHlla NPOBOAHTCA HAa KaXXAOM MHOXeCTBE ODNTHMAJb-
HOCTH CTaporo NoOJIe3HOrO AeHCTBHA. B pacumiHpeHHOM Kjaacce
CTpPATerxil crapoe noJesHoe AeHCTBHE MONKET OKa3aTbCs HeOll-
THMAaJbHEM, TOFZa OHO HCKJIIOYAaeTcs H3 laabHelilllero paccMoT-
penust, HoBasi cTparcrusi BX/AIOYaeTCA B YHEJIO TOJE3HHX HJH
oTbpacnBaerca. 3aTeM K ONTHMAanbHHIM Ha AaHHOM 3Tane INpH-
COeIHHAETCS caexyollee NeACTBHe H TAaK JaJnee noka He Oyner
NpHCOSAMHERA NOCJAEHASI CTpaTerus.

MeTtonoM mociaefoBATENBHOrG pacIIHPEeHMs KJjacca JLeHcr-
BHH Ha Jilo6oM l1are 3afava CBOAHTCHA K paHOHHPOBAHUIO O CXe-
MaM IJiS ABYX HJIH HECKOJbKHX NeHCTBHUH.

[TporpaMmma MERA sauumaer okoao 14850 Galit (r mecaTHY-
HOM CHCTEMe CUHC/IeHHS).

HOas o6paboTkH onHoro sapHaHta Ha IBM EC-1020 Tpe-
6yercss 5 — 6 MHH, B TOM uHC/€ HAa CYeT 3aTpauuBaercs OT 1 O
1,5 MUH.

ITporpamma MERA skmouena B Iocymapcreennmst u Otpac-
neBod (POHAH aJropHTMOB H nporpamm [16].
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ITpunasxcernue 4

PACYUET CTATHUYECKOH YCTONUYHBOCTH
DJIEKTPOIIPHBOJOB

HopManbHBI NYCK aCHHXPOHHOrO 3JIEKTpOABHrartesss obec-
IeYeH, ecJH ero NyCKOBOH MOMEHT NpeBHUIaeT HayaJbHHH MO-
MEHT CONPOTHBJEHHA MexaHuaMmMa He MeHee ueM Ha 10%, T. e.
IPH YCJAOBHH

My Uzn_n } kk:imﬂuex ! (39)
rae m, — KPaTHOCTb NMYCKOBOrO MOMeHTa ABHrareas (oTHoule-

HYe ero NyCKOBOro MoMeHTa K HOMHHaJbHOMY);' U, ., — Hamps-
XeHHe Ha 3aXKHMax 3JeKTpoaBHrarteJss B MOMEHT €ro IycKa B
XOJSX OT HOMHHaJAbHOTrO, R — Ko3ddhuuueHT 3anaca, npuHuMae-
MBIH paBHBIM l,1; Ry, — HOMHHaAbLHBIH KO3 (PHUHEHT 3arpy3KH
3JIeKTPOABHIaTesl, paBHLIH OTHOUICHHIO HOMHHAJBHEIX MOMEHTOB
(WIH MOIHOCTH) NPHBOAHOIO MEXaHH3Ma H 3JIeKTPOJABHraTess;
My uex — KPaTHOCTb HAWAJBHOIO MOMEHTA CONPOTHBJIEHHH, T. €.
OTHOLUEHHEe HayaJbHOrO MOMEHTA CONPOTHBJEHHR K HOMHHAJb-
HOMY.

Hanpsixkenne Ha 3a)XHMax ABHraTteJs npH ero nycke (o. e.)
ONpeAeasIOT N0 BHIPAKEHHID

Uspn= e (40)
Uy +V 3 (rgg CcOs9n -+ Xg, Sin on) K1y

rne U, u U, — HanpskeHdHe COOTBETCTBEHHO Ha 3aXKHMaxX JBH-
ratesis A0 €ro BKJIOYeHHA H HOMHHaJAbHOE, KB: [, — HOMHHAJIb-
HHA TOK aABHrartens, KA; K; H ¢, — COOTBETCTBEHHO KPAaTHOCTL
H (pa30BHH yroJ NYCKOBOI'O TOKAa ABHIaTeJNs, 'En, Xgn— COOT-
BeTCTBEHHO aKTHBHOE M HMHAYKTHBHOE CONPOTHBJACHHSH TPH NPO-
XO0XAEHHH NYCKOBOTO TOK2 OT HCTOYHHKA NMHTAHHA A0 3aXXKHMOB
nyckaemoro jsurartes, OM.
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HanpsxeHue Ha 3a)KHMaX OTK/JIOYEHHOTO ABHraTesss MOXHO
HaHTH o popMmyJe

Uu: = UH — A Unarp ’ (41)
rne U, - HOMHHAJbHOE HaNpsKEHHEe HCTOYHHKA IHTaHHA, B;
A Uggrp = TOTEPA HANPSIKEHUSA NPH NPOTEKAHHH TOKA HArpy3kH

APYCHX 9JIeKTPONPHEMHHKOB OT HCTOYHHKA NMHTAHHA A0 paccMar-
PHBAeMOro y3sJja ceTH, B.

[ToTeps HanpAMEHHS OT TOKOB Harpy3KH

n

Pros + Qux
AUnarp — 2 ot U o L, (42)
H
fan
roe P;, Q; — aKTHBHAsA H peaKTHBHAasl MOILIHOCTH Ha ([(-TOM

yuacTKe cetH, KBt, KBAp; ro,;, Xp;— aKTHBHOE M HHAYKTHBHOE
CONpPOTHBAEHUA {-r'0 yuacTKa cetH, OM/km; [; — aamHa i-ro
y4yacTKa ceTH, KM; n — YHCJO y4YacTKOB OT MCTOUHHKA ITHTaHHSA
10 paccmarpHBaeMoro yana cetH; U, -— HOMHHaJbHOe Hanps-
XXeHHe ceTH, KB.

[IyckoBol K03 dHUHEHT MOUIHOCTH ONPEAENSIOT KaK Cpej-
HHe apHPMeTHUecKHe 3Ha4YeHUs cOS @', U cos @”y

COS Py == -%—(cos o'y -+ cosP’y) (43)
npH
coso’, = COS [-—-—mﬁ—-—— K, (]l — ]
P'n 1| T=SK, + ¥ Ky (1 —my) ”
COS (P” — Ny COS Pyu(mp - 0,025K2;)
" (1 —-SWK;

Lae COS @y, M On —— COOTBETCTBEHHO HOMHHAJbHEIE KO3bDH-
IUHEHT MOWIHOCTH ABHrare]s, ero KIII H cxoanxenue; y=2(3 —
KO3G(HIUHEHT, paBHEI OTHOLIEHHIO NMEPEMEHHHX NOTEepb AaKTHB-
HOH MOIIHOCTH B ABHrateJ e K IOJHHM.

[Ipg OTCYTCTBHH TeXHHYECKHX MAHHHIX, HEOOXONMMBIX JIJIS
OnpefiesieHHSI NMYCKOBOro Ko3¢(HIHEHTa MOIIHOCTH, MOXKHO IPH-
ONMIKEHHO NPHUHATL €O0Ss @, = 0,35 u sin ¢, = 0,94.

[Tyck nBurartesiefi no yc/JOBHIO BJIHSAHHA KoJeGaHHA Hanps-
XKeHHA Ha paloTy NpHCOEAHHEHHHIX K CeTH fBHrarteJiell MOXKHO
CYHTAThb NONYCTHMHM, €CJIH pa3BHBaeMblH KaXXAKM paboTalOUIHM
IABHraTe/ieM MakKCHMaJbHHHA (ONPOKHANBAIOUIHNE) MOMEHT OCTaEeT-

CA BHIIIE€ MOMeHTa COIIDOTHUBJ/ICHHA CORAHHEHHOIo ¢ HUM MeXxa-
HHA3Ma.
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PaGoTaowuil ABHraTeNh NPH nycKe aApyroro {BK/a0O4Y3eMOro)
He ONPOKHALIBAETCH, €CIH
mu UEEP ?’ kks ) (45)
rie m, — KPaTHOCTh MaKCHMAJBHOIO (ONPOKHAKBAIOLIEr0) MO-
MEHTa 3JIeKTPOABHTaTe s IPH HOMHHAAbHOM HaNPsKeHUH; Uy, o —
HATIPAXKEHHe HA 3aXXMMax pPaboTalollero ABHraTedas B AOJAX OT
HOMHHagabHoro; kR=1,1 — kospdunueHr sanaca; L, — HOMH-
HaJbHHA KOS(POHUNEHT 3arpy3ku 3/eKTPoABHraTeN .
Hanpsyxeyue H4 3axHmax palboTaioulero IBHraTeas npH
NycKe BKAI0YaeMOro MOJKHO Qnpejie/iIHTh U3 BHpaXKeHHA
U*.n.p:U:‘_p"""BU'R-P) (46)
rae U’ ,y.o— OTHOCHTe/NIbHOE HalpsiKeHHe Ha 3axKMax paboraro-
lero JABHraTtens A0 nycKa BratouaeMoro) O U ;.. — OTHOCHTEN k-
Hag BeJHYHHA KOJIeGAHHSA HanpsidKeHHs, BH3BAHHOTO MNYCKOBRIM
TOKOM BKJIIOY2EeMOTD JABHraTess.

Hanpsxenne Ha 3axuMax palboralouiero ABHrarenas Ao ny-
CKa BKaloyaemoro (o. e.) HaXolfT Mo QopMyJie

A Unarp
Vepp= 1= ——=>

rae A Upgp— nOTepst HaNPSIKEHHA NPH NMPOTEKaHHH TOKA Ha-
rPY3KH, onpejessieMas H3 BHpaxeHus (42).

OTHOCHTE/JIbHYIO BENHYHHY KOJEOAHHA HaNPSAXKEHHA MOXHO
HAATH 1no ¢opmyJe

BU*lg_p:: V?(f:ncos q’n-'-x:jn sin ?H)U'n_nlﬂkt ’ (48)
H

(47)

Uucaurenb BuipaxeHus (48) npeacrasaser coGoft notepio
HalipAXXeHHsT B TOH YaCTH CETH, {10 KOTOPOH NMPOXOAHT IIYCKOBOIM
TOK BK/IOYaeMOro ABHraTe ]si Ha IYTH OT HCTOYHHKA NHTAHHRA M0
ABHTATeJs, MPOBEPAEMOro Ha ONPOKHALIBaHHe,

Ecap MOIMHOCTL 3JEKTPOABHTATENS COCTaBJSIET He MeHee
10% MomHOCTH HCTOYHHKA NHTaHHSA, TO NPH ONpencsieHHH Ha-
npaXeHHH Uygn U Upg.p HEOOXOAHMO YUHTHBATh pPEaKTHBHOE
CONPOTHBJIEHHE reHepaTopoB.

HupykTusHoe conpoTHBJNEHHe OOMOTKH SIKOPS IO MPOAOJb-
Ho#t ocH X4 (OM) MOXHO paccYHTHLIBATL NO popmyJe

Ug.r
V'3 1,03 ’

rae U,, — HOMHHa/bHOE HanpsikeHHe reHeparopa, KB; J,, —
ero HoMuHaabHBIA TOK, KA; OK3 — oTHolmenne XopoTRoro 3a-
MAWIKaHHA reHeparopa.
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[MocnenoBaTesbHOCTL NMPOBEPKH CTaTHUECKOH YCTOHYHMBOCTH
3JE€KTPONPUBOAOB CJIeAYIOLIAA:

onpeaeaHTh BeNMHUHHY HanpskeHus U,, . Ha 3aXHMaX JBH-
ratens D npu ero nycke no ¢opmyne (40) ¢ yaeroM BHpaXKeHHHA
(41) — (44) u uposeputh no ycaosuio (39), cMOXKeT JH JBHIra-
TeJb pa3BepHYThb NPHCOEAHHEHHHH K HeMY MEXaHH3M;

HaiTH Hanpsaxenue U ., p, Ha 3aXHMax paboOTaloOIUX ABHra-
Tesiell npH nycke asuratens D no ¢opmynam (46) — (48) w
NPOBEPUTH YCTOMUHBOCTE HX PaGOTH H3 BHpaxeHHs (45).

Ecan ycnosus (39) nau (45) He BBHIMOJHAIOTCA, TO CleAyerT,
PYKOBOACTBYSACh HACTOSILIEH METOAHKOH, YBEJHYHTb EAHHHYHYIO
MOILLHOCTh PE3ePBHBIX 3JIEKTpPOarperaTop Ha OJHY CTYIEHb,

[Ipun nuTaHUK pe3epBHON IJNEKTPOCTAHUHK CYMMAapHAs Ham-
oabmiasi AONyCTHMas MOI(HOCTb JBHraTesleH, Y4YacTBYIOLIHX B
OJlHOBPEMEHHOM IIyCKe, 3aBHCHT OT MAKCHMAaJhHOrO 3HaueHHS
TOKa (POPCHPOBKH BO3OYXKiEHHS reHepaTopoB. DTa 3aBHCHMOCTh
pHBeNieHa HHXKe, Ije NPHHATH CleRylolHe o603HaueHus: [ 4 —
OTHOLUEHHE MaKCHMAaJbHOTO TOKAa (QOPCHPOBKH BO3OYKIEHHA re-
HEPAaTOPOB 3JEKTPOCTAHUHH K HOMHHAJBHOMY TOKY BO30yxie-
HHA; P, 5 — OTHOIIEHHEe CYyMMapHO# JOIycTMMOH MOIIHOCTH
3JIEKTpOJABHraTesicd, KOTOpHe MOryT y4acTBoBaTh B OAHOBpPEMEH-
HOM NyCKe, K CyYMMapHOH HOMHHaJbHOH MOIIMHOCTH reHepaTODOB.

l*‘b ov e ] 1:5 2
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