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EcnunaHeprocncrembl ynyullaloT noKa3saTtenu cBoen paﬁOTbl npunysennyeHnn
3ﬂeKTpOI10Tp66ﬂeHI/|ﬂ N CHUXKEeHNN NOoTepPb NIEKTPO3HEPrnn Ha CBOonx obbek-
Tax,Toy n0Tpe6|/|Tene|7| 3Heproc6epe>KeHVIe accounnpyeTcAa c ymeHblleHnem

nnaTbl 3a /IEKTPOSHEPruio.

Haww aBTOpbI paccMaTpuBaloT BONPOCbl SHeprocbepekeHNA ¢ No3NLMUN
notpebuteneii sneKTposHeprum. OHN aKLEHTUPYIOT BHUMaHME Ha BO3MOX-
HOM BAUAHVUN YPOBHEN Hanps)KeHUs Ha neKTponoTpebneHne, NpuBoaAT
npurofHble AnA NHXEHEePHbIX pacyeToB GpopMysibl, KOTOpble NO3BONAIOT
oueHUTb 3ToT 3$pPeKT. ABTOPbI CUNTAIOT, YTO AaHHbIN MaTepuan NoOMoXeT
notpe6utenam nsbexatb HeonpaBAaHHO MOBbILWEHHOWN OMIaTbl 3NEKTPO-
SHepruu, B TOM Yncie nocse peannsaumnm satpaTHbix meponpuaTtuii no KPM.

3ABUCMMOCTDb HATPY3KH
W TNOTEPb MOLWHOCTH
OT HATNPAMEHNA

PeanbHOCTb NOBbILLEHMSA
noTpebneHns aNeKTPoO3Heprum

W3BecTHO, 4TO [UIs1 OTPeOUTENel OCHOBHEIE D(P(EKTHL DHEP-
rocOepeXeHusl TOCTUTAIOTCS [IPY 3aTPATHBIX MEPOIPUSITUAX 110
COBEPIIEHCTBOBAHUIO TEXHOJIOTHYECKUX IIPOIIECCOB, IIPDU 3aMeHe
asIeKTpoobopynoBanus Ha usnenus ¢ bonee Beicokum KIII. K or-
HOCHUTEJIPHO HEeJOPOTHM MEpPOIPHUATHIM OTHOCAT TaKXKe IIOBCe-
MEeCTHO IIPUMEHSIEMYIO Pa3rpy3Ky CeTei OT peaKTHBHBIX TOKOB 3a
CYeT YCTAaHOBKH YCTPOMCTB KOMIIEHCAITUY PEaKTHBHOM MOIITHOCTH
(KPM) 11 yMeHBIIIEHHSI TEM CAaMBIM aKTUBHBIX HaIrPY309HBIX IIOTEPE.

Ho BBI3BIBaE€T yAMBIEHUE TO 06CTOATEIBCTBO, UTO IPU 00CY K-
IEeHUM DHEProcOeperarnux MepoOIPHUITHI 00XOAST CTOPOHOM
U3BeCTHEIE (DAKTHL POCTa MOIIHOCTH Harpy30K X COOTBETCTBEHHO
®JIEKTPOIOTPEOIICHIS C YBEIMUEHUEM HAIIPSKEHUS (COU3MEPHMO
¢ 1% pocra snexrponorpebnenus Ha 1% poCTa HAUPSDKEHWUS).
ITo®TOMY IOTB30BATEISAM He0e3pasIuyYHO, IPU KaKUX YPOBHIX
HaIPSDKeHUsT paboTaeT UX CHCTeMa 3IeKTPOoCcHabkeHwus. B 6omb-
LIMHCTBE CJIy4aeB BOSMOXKHO IOHIKEHNE HAMIPSDKEHUsT XOTS OBl Ha
1-3% c mocTH)XKeHEM COOTBETCTBYIONIETO YMEHBIIEHUS OIIaThI
DJIEKTPOSHEPTHH IPAKTUIECKHU O€3 JIOTIOTHUTEIbHBIX MaTePHaIIb-
HBIX 3aTpaT. Ba)XHO IIpKM 3TOM OTMETHUTH, YTO HA IIPAKTHKE HEOH-
HOKPATHO IOATBEPKAIACh CIOCOGHOCTD 9IE€KTPOLIOTPEebHTE e
C IOJDKHBIM KaueCTBOM BBHIIIOJIHSTH BCE 3aIUIaHUPOBAHHEIE PAaOOTHL
TIpU 3HAYEHUAX HAIIPSDKeHUs, Haxoasiuxcs B paspeniesHoM 'OCT
32144-2013 guranazone +10% ot U,,,, .

Bompock! meneHanpaBIeHHOTO PETYTMPOBAHUS HaIPSKEHUS
B IIEJIIX DKOHOMEH DJIEKTPOSHEPIUH 06CYKAaIuCh B paborax [1-8].
O60cHOBaHHEIE aPIYMEHTHI O B&XKHOCTH 9TOTO HAIIPABIEHHUS €IIle
B 1984 r. 651 ipezncrasnens: C.M. Mapkyuiesuuem B [1].

OO6CTosITeIPHBIIN aHAIH3 BO3MOXHEIX 9((EKTOB PETyINPOBAHIT
DIIEKTPOIOTPEOIEHYS ITPOMBIIIUIEHHOTO IIPEAIPHSITIS IPX B3aIMO-
CBSI3aHHOM BEIOOPE PEXXVMa HAIIPSDKEHPST X KOMIIEHCAI[NY PEaKTHB-
HOM MOIITHOCTH JaH B IOKTOpCKO# mucceprarmu E.A. KorroxoBoit
[4, 5]. B Heit 1e71eCO0OPA3HBIMU [IS PEAIM3AIIH [IPEIJIaTaICh PEKHU-
MBI, Ha3BaHHBIE DABHOBECHBIMY, B KOTOPBIX IIOTPEOIIEHIE aKTUBHOM
MOIITHOCTH OT NCTOYHHKA ITATAHUSA COOTBETCTBYET «TeXHOJIOTHYECKI
3a/JaHHON Harpy3Ke 9JIEeKTPOIIPHEMHIKOB IIPA HOMHHAIEHOM HaTIpSI-
JKEHWU Ha UX 3akxuMax». K coxanernwo, pesynsrarst pabor E.A. Ko-
HIOXOBOM He HaIllI IITIPOKOT0 PaCIIPOCTPaHEHM M3-3a CII0KHOCTH
IIOHSTHSI PABHOBECHBIX PEXMMOB U HEOOXOAUMOCTH UCIIOIb30BATh
IUIS1 X PacdeTa CIleIiaIbHbIe KOMITBIOTEDHEIE IIPOTPaMMEI, a TAKXKe
HEYeTKUX YKa3aHMUA Ha [1e71eCO000Pa3HOCTh ONITHMU3AIIY PEKAMOB
110 KPUTEPUIO0 MUHIMATbHOM OIIATH DJIeKTPOSHEPIHH.

MNPEACTABNEHUE MOLWHOCTU HATPY30K
KAK OYHKUMU HANPAXKEHUA
B Hacrosee BpeMs HIMeIOTCs OIpe/e/IeHHbIe IIPeJICTaBIeHNs
006 M3MEHEHWU IIOX BIWUSHWEM OTKJIOHEHUM HANPSDKEHUS akK-
TUBHBIX X PEAKTUBHBIX HArPY30K C PasHOOOPA3HBIM IO COCTAaBY
HabOpPOM 3JEKTPOIPHEMHUKOB. B IIOBCEMECTHO HCIIOIB3YEMBIX
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3A0 «HIM® «3HEPTOCOHO3»,
2. CaHkm-llemepbype

IIPOTPaMMHEIX KOMIUIEKCAX /711 pacyeTa YCTAHOBUBIITUXCS PEXKH-
MOB HEPTOCHCTEM HArPy3KX MOTYT OTOOPaKaThCsI CTATHIECKUME
xapakrepucrukamu (CXH) B Busle TOTMHOMOB BTOPOTO IIOPAKA
ot Hanpsorkerus U=U,+AU [9]:

2
P=p, a0+alg ta, Uz],Q Qo(b0+b1 +sz 1)
0

B (1) manexcoMm «0» IIOMeUYeHBI HaPSDKEHUS U MOITHOCTH
B HEKOTOPOM HCXOJHOM, CYHUTAIOIEMCS HOPMAaJbHEIM pe-
KHMe, a K03 UIUeHTH a ¥ b moxduparTcsa IpU yCIOBUAX
ap+a,;+a,=by+b,+b,=1. Togobusie CXH 06BIYHO paCCUUTHI-
BAIOTCS Ha AMAla30H M3MeHeHHusd HanpspkeHuI 1o £20% ot U,,.
HauGonee mocrosepusr CXH, ompezneneHHbIE IO PE3yIbTATAM
OIIBITOB, IIPOBEEHHBIX B IEHCTBYIOIIUX CETSIX II0 CIEeIMaIbHbIM
metonukaM. Ilocie mourn 20-1eTHEro mepepsiBa B CTpaHe IIO-
SIBIINCH HOBEIE yOIMKanuy 06 DKCIIEPUMEHTATBHO M PACIETHO
onpenensemerx CXH [10, 11].

PacueTs! ycTaHOBUBITHXCS PEKMMOB DHEPTOCHCTEM IIPOBOZATCS
17151 6a30BBIX PEKUMOB C U3BECTHBIMHE (IIPUHATHIMU) Harpy3KaMu
B y3/1ax ¥ KoadppunreHTaMu TpaHCchOpManuy TpaHCHOPMAaTOpPOB
u aBTOTpaHCOpMaTOPOB. IIpK 5TOM C BHICOKO# TOUHOCTHIO OIIpe-
ZIeJITI0TCS IIOTOKOPACIIPesieIeHre MOIITHOCTeH, 3HaYeHNUS Y3JI0OBBIX
HAIPsDKeHUH, motepu. B mono6usrx pacuerax yuursisats CXH He
Tpebyercsa. Anropurm yuera CXH akTuBH3MpyeTCs B pacderax
PEXHUMOB, CaMOYCTaHABJIMBAIOIINXCA IIOCI€ BO3HUKHOBEHMUS
B MCXOZHOM 0a30BOM peXXMMe 3HAUUTEIbHBIX N3MEHEeHN! Oaranca
aKTHUBHBIX U PEAKTUBHBIX MOILHOCTEN, KOH(UTYPAIUK CETH, KO-
adppunrenToB TpaHCHOpPMAIIIT.

VcraHOBUBIIMECS PEXUMEI PACIIPE/IEIUTETBHBIX CETeH TakKKe
ITIOBCEMECTHO PACCYHUTHIBAIOTCA II0 JITOPHUTMaM, He YIHTHIBAIO-
muM CXH. BTo He 103BOJISET BHIIIOIHATE CPDAaBHUTEIBHBIN aHAIN3
PEXHMMOB CHCTEM DJIEKTPOCHAGKEHUS, OTIMIAIONINXCS BO3MOJXK-
HBIM BO3/[e[ICTBHEM Ha MOIITHOCTh HAarpPy30K U IOTEPH MOITHOCTH
C TIOMOIITBIO0 JOCTYIHEIX I IPUMEHEHHS B TaKUX CETSIX CPEZCTB
peI‘y)'II/IpOBaHI/IH HaIpSHKeHUS:

M3MeHEeHVe HalIpsDKEHUSI B [EHTPE MUTAHUs (0OBIYHO TOJIBKO

II0 COIVIACOBAHMUIO C 9HEProCHaOKaIOIIeil OpraHu3anueit);

* BHOOD OTHAaEK HA paCIpeleIUTeIbHEX TpaHcdopMaropax
6-10/0,4 kB;
* PpEryJIHMpOBaHWE MOITHOCTH KOMIEHCHPYIOIIHUX YCTPOMCTB.

OrnHa 13 neseit HaCTOSIIeN Ty 6JIKAIIY — [I0Ka3aTh IIPAHIIAIIN-
aIpHyI0 BaXHOCTb yuera CXH npu 060CHOBaHUM paliOHAIBHON
KapTHI Y37I0BBIX HAIIPSDKEHUH, IOTePh HAIIPSHKEHMS U 3aBUCSIIIIX
OT HUX Harpy3oK U IOTepPb.

B paccmaTpuBaeMbIX HAMU HOPMAaJIbHBIX, IPUTOXHBIX IUIST 9KC-
ITyaTalliy yCTaHOBUBIIHMXCS PEXMMaX JOCTaTOYHO IOCTOBEPHO
BOCIIPOM3BECTH 3aBUCHMOCTH HArpy30K OT HAIPSDKEHUS IPHU UX
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W3MEHEHUH B IpefeiaX CYUTAIINUXCA nonycrumbivu o 'OCT
orkioneHuit HanpspkeHus SU=AU/Uy;==10%. B atom I[Hanaso-
He 3aBuCcHMOCTH (1) MOKXHO JIMHEAPU30BaTh, IoJIarast a, = b, =
ITocre BBoma obosnauenwnit a; = Kp, by = Ky, ay = 1-Kp, by = 1- KQ
momrHOoCTH (1) MOTYT OBITH 3aIMICAHBI B YIPOIEHHOM BHIE, IIPU-
TOZHOM ]ISl pacyeToB Kak 1o rporpammam i I1K, Tak 1 B pyaHBIX
OIIEHOYHBIX pacuerax:

Py =Py (14 Kp - 8U); Q= Qo (1+Kq - 8U). (2)

BespasmepHrbie kKoo dunuenTs Ky u K, 9acTo Ha3HBAIOT
perynupyomuMu ap@eKTaMu Harpy3Ku 1Mo HaupspkeHuo. OHu
IIOKa3bIBAIOT Ha CKOJIBKO IIPOIEHTOB YBEINYMIIACH (YMEHBIIIIACH)
VICXOIHAs MOIITHOCTb HATPY3KU IIPU OTKJIOHEHWH HAPsDKeHUs SU
Ha +1%:

APHr /PHrO_ _ AQHF /QHrO . (3)

K="2u7m, %= aurm,

ITo amanoruu c (2) u (3) MOXXKHO BBECTH B pPaCCMOTpPEHUE
¥ 3aBUCAINNE OT YCPEIHEHHOIrO HAIpPsDKEeHUS MOTPe6IIeHHYIo 3a
KOHTPOJIBHBIM IIPOMEXYTOK BPEMEHH aKTHUBHYIO sHepruio Wp
u ee perymupylonmi sexr Ky,

AW, /| Wy,
AU/U,

Koaddurment Ky, consmepum 1o BeTWYHHE CO CPEIHUM 3a
pabouyro Hexemo Kosd)(bHuHeHTOM K.

Nmeromasics uadopmanus o koaddunuenrax Ky u Ky, mis
Pa3IMYHBIX THUIIOB HArpy3ku (Hampmmep, [1, 7, 12, 13]) cBunme-
TEJIbCTBYET O Hambosiee BEPOSTHOM AMANa30HE UX HU3MEHEHUS
B mpepesnax ot 0 go 2,5.

Biu3kue k Hymo peryaupyomue addexrsr K, oTHOCATCS
K IIPOMBINIJIEHHBIM CHCTEMaM ®JIEKTPOCHAGKEHHUS C MOIIHBIMH
CHHXPOHHBIMU ¥ aCHHXPOHHBIMH [JBUTATEIISIMH.

IToBEIIIEHHEBIE KOD(MPUIHUEHTH XapaKTEePHBI IS PeXU-
MOB MaJbIX HArpysok, AJjis JBUTaTEeJIbHOM, OBITOBOIA, O(bI/ICHOI‘/’I
¥ HarpeBaTeJIbHOM Harpy3ok Ha cropoHe 0,4 xB. B [8] o pe3yib-
TATaM OIIBITOB B I[eXaX C HArPy3KOM MaJIOMOIIHBIX ACHHXPOHHBIX
Auratened nonydensl Kosddunuents Ky, papasie 4-5. B [10]
u [11] a7 y3710B 6 KB ¢ KOMIIZIEKCHOM Harpy3Koi (PUKCHPOBAIUCH
koo unuentsr K, coorBercreerno 1,6 u 2,0. Koaddunmentsr
K, >0,5 HeOmHOKPATHO HABIIOAAINCH ABTOPAMU [IPH IPOBEIECHIT
M3MepEeHUH Ha KPYIIHBIX IIPOMBIIIIEHHBIX IPEIIIPUSITHSIX.

IIpw ananuTideckoM paciere Koo dunuenTos Kp, /11 cymmap-
HO¥ Harpy3KH IIPY U3BECTHOM MOIITHOCTH OT/[E/IBHBIX DJIEKTPOIIPH-
eMHHKOB P, 1 ux xoad¢uimentos Kp cieayer BOCIOIb30BAaTHCSA
(hopmyioit (5), BEITEKAIONEH U3 Y3/10BOT0O OalaHCa BOSHUKAOIITUX
IIPH IOSIBJIEHUY OTKIOHEHUH HaPsDKeHNs U IpUpaIie i MO -

HOCTel HarpysokK:
Kp :ZKPi'Pi/ZPi~ (5)

B [9] o6cTosATENBHO MOSACHSETCS, YTO B Hadase BO3HUKHOBE-
HUSI PeXHMMa C Pe3KUM M3MEeHEHWEM HAIPSDKEHUS IOTPeOUTeNb
pearupyeT C IIOBHIIIEHHBIM Kp, HO 3aTeM C OIIpelesIeHHOM 3a-
IePXKOM BO BPeMEHU (HecATKH MHHYT MM Yachl) BO3MOXKHA
ajjanTanysa NoTPeOUTeNsT K M3MEHEHHIO HAIIPSDKEHUSI, COCTOAIINAs
B KOPPEKIIUHU COCTaBa ¥ PEKUMOB PabOTHL DJIEKTPOIIOTpeOuTe e
c ymensinerueM Kp. Ho ake mpu Haymmamu yKa3aHHOM afjalTariuy
IIPESCTaBIIAeTCS 0O0CHOBAHHBIM IPUHSATHE B OLIEHOYHBIX PacyeTax
BEJTMIMHBI BO3MOXHOM DKOHOMUHU PaCXofia dJIEKTPODHEPTHH IS
IIPOMBIIIIEHHOM Harpys3ku He MeHee 0,5% Ha 1% yMeHbIIeHUS
Hanpsorerns (Ky,>0,5) n Ky, >1,0 ast npodveit Harpysku.

ITpm mepecTpolike KapT HAUPSDKEHUS B y3JIaX CHCTEMBI DJIEK-
TPOCHAOKEHUs C er0 HMOHMKeHHeM XOoTs Obl Ha SU = 3%, uro
IIPEACTABISIETCS BO3MOXKHBIM IS IIOLABIIIONIET0 OOJIBIINHCTBA
ceTelt, MOTPeGUTEINb JaXKe IIPH MUHIMAIBHOM Ky, =05 6e3 nomos-
HUTEJIBHBIX 3aTPaT YMEHBIIHUT I0TpebIeHne BJIeI(TpOSHepI‘I/II/I Ha
BemmanHy AWp=Kyy, - 8U - Wy 20,5 - 0,03 - Wy, cocrapmsiomyo
oo 1,5% ot l'IOTpe6J'IeHHOI/I sHepruy Wp.

KpaTkoBpeMeHHOe, Ha HECKOJIBPKO JacOB, IIOHIDKEHUE HaIps-
>KeHUs Ha 60sbinyo BenunuuHy (5-109%) B 4achl MaKCMMaIbHOTO
PeXrMa DHeproCHCTeMEbI II03BOIUT 3HAYUTEIBHO (He MeHee YeM Ha
2,5-5%) yMeHBIINTD aKTUBHYIO MOIITHOCTh HarPy3KU U, BO3MOXXHO,
n36exaTh MITPadoB 32 IPEBHIIIEHNE 3asBJICHHOM JOTOBOPHOM
MOIITHOCTH Harpy3KH.

Wy =Wy, (1+Ky, - 8U); Ky, = 4)

HAYYHO-NPON3IBOACTEEHHASI DNPMA
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e Puc. 1. Y3noBow 6anaHc peakTUBHOI MOLLHOCTY C pa3AesbHbIM
= y4yeTOM MOLLHOCTEN Harpy3Ku 1 KOMNEHCUPYIOLLNX
YCTPOWNCTB
Q>0, K,
KY
—_— - |
= — —_—
QZ Q QKyr KQz

Quy <0, Ko, =2

e Puc.2. 3aBUCMMOCTb SKBMBaNEHTHOIO PerynmpyoLuero

= >¢deKTa peakTUBHOI Harpy3Km oT CTeneHn
KOMMeHcauum n perynupyiouiero s¢ppekra
peaKkTUBHOW HarpysKn
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CreneHb KOMMeHcaLumy peaKTUBHON MowHocTH, Ky, [0.€.]

PeakTHBHAS MOIIHOCTG () HArpy3KH B ropasno O0IbIIelt CcTerme-
HU, YeM aKTHBHAas, 3aBUCUT OT HaIIPSDKEHU.

JIJ151 OTZETIbHBIX 2JIEKTPOIIPUEMHIKOB 6€3 yJeTa yCTaHOBIEHHBIX
B CeTsAX KoMIeHcHpymomux ycrpoiicts (KY), BeipabaTsIBaomux
MMEIOIYIO OTPUIATEIbHBIM 3HAK €MKOCTHYIO MOITHOCTH Qyy,
cuxcupyerca perymupyrommit apdexr K, = 2-6 [7-9, 12]. IIpn
M3BECTHBIX PEAKTHBHEIX MOIIHOCTSX (Q; M WX PEryIHpYIOLINX
apdexrax Ko A1 OTHENTBHBIX ®IEKTPONPUEMHUKOB, Koatdu-
menT Kq CyMMapHOI/I Harpy3ku (Qy MOXeT ObITH BEIYHCIIEH II0
aHasoruuHoii (5) dpopmyne:

Ko=) Ko Q@ / D (6)

TTocKOJIBKY B COCTaBe HArPY30K MOI'YT OBITH PeaKTHBHbIE HATPY3-
K (Qy EMKOCTHOTO XapaKTepa, MMeIoIre OTPHUIAaTeIbHBIN 3HaK,
CyMMapHas MOIHOCTS (Qy mpu npubnmxernn kK 100-nporneHTHOM
KPM craHOBUTCS 6/IM3KOM K Hy/Ti0. [Ipy T0M BO3HHUKAOT d(peKTHI
PE3KOTO POCTa IMCIOBHIX 3HaUeHUHU K, ¥ fake cMeHa 3HaKa Ko
B CJIy4ae IepeKOMIIeHCAIIY PeaKTHBHOM MOITHOCTH.

TIpomeMOHCTpHpYEM 3TO, OPUEHTHPYSICh Ha PHC. 1, I7e MoKa3aH
6aIaHC PeaKTUBHBIX MOLHOCTEN B y3JI€ C Pa3/e/IbHEIM YIeTOM pe-
aKTHBHOM MOIITHOCTH Harpy3ku Q ¢ perymupyiomuM addexrom K,
¥ EMKOCTHOM MOIITHOCTH (Qy C PEryIHPYIOLUM d(pPeKTOM Koy =2
®opmyna s pacuera perynupyiomero addexra Ko cymmapHoit
PeaKTHBHOM Harpy3ku Qy = Q—Qy 1o THIy (6) 3aIHCHIBaeTCSI KaK:

KQ Q- KQKV Qv KQ — 2Kippmt 7
KQL = = ’ [ ]
Q-Qxy 1 - Kipm
e Kipy=Qky/ Q — CTEIeHb KOMIIEHCAIIMH PEaKTUBHOM MOIITHOCTH.
Bocnonb3oBaTecst hopmymnoit (7) MOXXHO IpU IpeJBapUTEIhb-
HO CHeTaHHBIX omeHKaX Kypy U Kq mo (6). Ilpu ompenenenrOM

SKCIepuMeHTanbHo K, Moxer GwITh onenen Koaddwumment Ky
1o popmyiie:

KQ=KQZ (1 = Kypng) +2Kiepp - (8)

Ha puc. 2 nana womoctpanus pacueTos 1o (7). Kak BugHO, Teo-
PEeTUYECKH BO3MOKHBI JIIOOBIE IIOJIOKUTEIBHBIE M OTPUL[ATEILHEIE
(mpu mepexommercaruy) kodddunuentsr Ky . Taxo# 60mbmo
pas6poc (-40 <K, <100) B smagenmax K, 6bLT IIOJIy4YeH U IpH
U3MepeHUsIX CXH PEeaKkTUBHOI MOIITHOCTH Harpy3oK ®HEPTOCHUC-
TeM [9]. B oTHOCHTENTEHO HemaBHO IpoBeneHHbIX onbitax [10, 11]
¢urcuposanucs kosddunuents Ky =14 u K =5 cooTBeTCTEEHHO,
YTO TaKXKe CBUIETEIbCTBYET O HATMYUU B DTUX CETSIX KOMIIEHCH-
PYIOIIUX yCTPOMCTB.

3aMeTHM, 4TO B PEAKOM CIydae HaJIMIUs B PacIpeieIUTeIbHON
CeTH IreHepaTopOB, BBIPA0aTHIBAIOIUX AKTUBHYIO MOIITHOCT, Pac-
weTHEIH Koaddumment Ky /11 SKBUBaTEHTHOH HArpysku Gymer
FIMeTb 0COBEHHOCTH, IOX0KMeE Ha PacCMOTpEHHBIE BHIIIIE CBOMCTBA
xoa(ppurmenta Ky, .

BJINAHUNE YPOBHEN HANPAMEHUA
HA AKTUBHbIE HATPY30O4HbIE MOTEPU

AKTUBHBEIE Harpy304YHble IIOTEPH B PAaCIpENCEeTIX MOIYT
cocrasiate ot 3 10 10% ot motpebienHon suepruu. [lotepu
B JIMHHUAX DJIEKTPOIEepefadd, KaK M3BECTHO, YMEHBIIAIOTCA Ha
2% Tpu yBenwdYeHUN HampspkeHUA Ha 1%. U mosTomy Ha Ma-
THUCTPAaIbHBIX JTUHUSX CTPEMATCSA ITOANEP)KUBATh ITOBHIIIIEHHEBIE
VPOBHHU HAIIPSDKEHUA.

Ho crepyer i Tak IIOCTynIaTh B HATPY309HEIX y3/IaX pacIpesne-
JINTETIbHBIX CeTEeM, KOIZia IIPH POCTe HAIIPSDKEHUU B COOTBETCTBHH
¢ CXH yBesrmumBaIOTCA aKTUBHBIE U PEAKTUBHBIE MOIIHOCTH
Harpy3oK M COOTBETCTBEHHO TOKH M IIOTEPH B JIHMHUAX IJOJDKHBI
VBEIUIUTHCA?

@DopMyiy miIsg pacdeTa Harpy304HBIX IIOTEPh B DKBUBAJIEHT-
HOM COIIPOTHBJIEHUH R, paclpefeInTe IbHOM CETU IIPH Ilepenade
MomHoctel Py u Q) mpu HaupsbxeHuu U, pencraBuM B Buze (9),
II03BOJISIONIEM OLIEHUTHh M3MEHEHWe II0Teph IIPHU HAJIWYUHU IIPH-
pamenuii HanpsbkeHuss AU=U, - U u momnocte#t P, - K; - 06U n
Qo - Ky - 8U B cooTsercTeuu C (2):

[Py (1+ K, 8U) I* +[Qy (1 + Ky - 8U)*
[Us (1 + 8U))*

Vopocrum (9) ¢ y4eToM crIenyonux 1eUCTBHIA:

* IIpY BO3BE/IEHMH COOTBETCTBYIONIVX COCTABIISAIOIINX B KBaZipaT
npeHeGpexeM MaabIMHU BenmauaaMu (SU)%

* yuTeM CIIpaBeIUBOCTD Tpeobpasosanus 1/(1 + dU)*=1-28U;

e mnorepu AP, B ucxogaoM pexxume (3U=0) nmpexcraBuM B Tpagu-
IIIOHHOM BHJIE!

%+%B:%u+@m
U? ? U?

rne tgpo=Q,/ Py, — x0a(pduUIMEeHT peaKTUBHON MOIIHOCTH;
8AP,=AP,/P, — oTHOCHUTEIbHASA IO OTHOIIEHUIO K P, BeIuumHa
IIOTEPb.

Conporusinenue R, corraceo (10) BeIpasuM 4epe3 OTHOCHUTEIb-
HYIO BeJINYUHY IIOTEPH 0P

P =3.R,= R,. (9)

AP,=3F*.R, =

R, = P,-3AP,, (10)

_ AP,- U _ 3P, U
Poz (1+ th‘Po) Py (1 + tgz(P(J]

B pesynsrare nonydena dopmysta (12) mis pacdera moreps Mo
OTHOIIIEHUIO K UCXOXHBIM IIOTEPSIM MOITHOCTH AP, BTOpasi cocTas-
JIIOITAst KOTOPOM SBJISETCS [OIIOJIHUTEIBHBIMU Harpy30YHBIMU
IIOTEePSIMH, BO3HUKAOUUMH DU M3MEHEHHUSIX HaIpsDKeHHsI Ha
OTHOCHUTEIbHYIO BeIuuuny SU:

(11)

2[Kp—1+ tg’p, (Kq—1)]

AP = APy(1+K,p - SU)=AP,|1+8U
1+ tgp,

.(12)

3necs Belpaskenue i1 KosdunuenTta K, MOKeT OBITh Ha3Ba-
HO perynmupyomuM 3dheKToM aKTUBHBIX Harpy30YHBIX IIOTEPh
10 HampspKeHWI0. KOHTpOJIPHBIE pacyeTsl IO KOMIBIOTEPHBIM
mporpaMMam 6e3 IPUHATEIX AOIYIeHUH TOATBEPAUIH BEICOKYIO
TOYHOCTH BhIYHCIEHUH 110 (12).



N2 2(110) 2018 - HoBocTtu InekTpoTexHuKM

DHeprocbepexkeHne 51

CrenaeM psip mosicHeHUY oTHOCHTENbHO Biaustsausa CXH Harpys-
KU Ha aKTUBHEBIE TOTepH AP.

IMpunsas ycnosue reydera CXH (Kp = Ky = 0), u3 (12) momyuum
U3BeCTHHIN 3 (EKT yMeHbIIeHNs IoTeps Ha 2% mpu dU=+1%
(Kip 6es cxu = = 2):

AP oxr=APy (14 Kyp 5o cxu OU) = AP, (1-25U).  (13)

W3 (12) Taxsxe ciepyeT, 9TO IPK PeaJbHEIX 3HaueHHAX Kp u Ky
moTepy He YMEHBIIAIOTCsI, a Ha000POT, 3aMETHO BO3PACTAOT I10
CpaBHEHUIO C 9aCTO HMCHOJIb3yeMbIMU oljeHKamu 1o (13). Ha-
npumep, npu Ky = 1, Ky = 3 u tg@, = 0,8 xoadunuent K, mpu
yBenudyeHnH HanpspkeHus Ha 0U=1% cocTaBuT:

 2[Kp- 1+ tg%py (K- 1)) 2[1-1+0,8%(3-1)]
a 1 + tgp, a 1+ 0,8

=1,56.

AP

U »TO 03HauaeT, 4TO IIPU YBEJIHYEHUH HampsoKeHHT Ha 1%
(8U = 0,01) morepu Bo3pacrawoT Ha 1,56 % ot AP, (To ecTh Ha Be-
mmausy AP, - K,p- 83U = 0,0156 - AP,).

Ananus nog00HBIX OIEHOK IIPY APYTUX BO3MOKHBIX COYeTa-
HUAX perymupyomux addexTos K, Ky u koacddunmenra peak-
THBHOH MOIIHOCTH tg(, II0Ka3aj, YTO YPOBHHU IIOTEPH IIPHU POCTE
3U He TOJMBKO Bcerma OyayT BBIIIE, 4eM paccuuTaHHbe 1mo (13),
HO B GOJIBIIIUHCTBE CIy4Yaes IPEBBICAT UCXOLHBIE TIOTepU AP,

Mo’KHO Take KOHCTaTUPOBaTh, uTo BeauuuHa AP K,, U 3aBu-
camux oT OU coCcTaBIAIONINX HAarPY309HBIX IIOTEPH AaXKE B CIIydae
MOBBILIEHHBIX IOTEPb APy 00BIYHO MHOTOKPATHO MEHBIIIE 110 CPAB-
HEHHUIO C IPUPOCTOM COIVIAacHO (2) MomrHOCTH Harpysku Py K,oU.

Hanpumep npu K, = 1, K,p = 1,56 u AP,/ P,=0,05 orHO-
LIeHUE YKa3aHHBIX cocraBisomux paBHO AP - K,/Py- Ky =
=0,05-1,56/1=0,078 (7,8 %).

IIpencrasiseTcs, 9T0O B MEKEHEPHBIX OIEHOYHBIX PacYeTax u3Me-
HEHUs CYMMapHOTO ®JIEKTPONOTpeOIeHus (Harpyska + moTepu) mo-
IIyCTHMO He YIUTHIBATh 3aBUCSIITHE OT SU COCTaBIIAIONTYE HATPY309-
HEBIX II0TEPh, & OTPaHIIUTHCA PACIETOM MOIITHOCTH HAarPY3KH 10 (2).

BO3MOXHOCTb POCTA SJIEKTPONOTPEBJIEHUA
MPU PEAJIU3ALIN KPM

IToscemectHO mpuMeHseMble MeponpuaTua 1o KPM npegna-
3HAYEHHI B IEPBYIO OYepenb IS Pa3TPY3KU CETeH OT PeaKTUBHBIX
TOKOB M YMEHBIIIEHUS TEM CAMbIM aKTUBHBIX HarPY30YHBIX IIOTEPH
MomTHOCTH. B 060CHOBaHME 5TOTO B yqe6H0171 U TEXHUYECKOH JIH-
teparype npusozasTcs popmyist (14) u (15) mis pacuera adpdexra
BiusaHua KPM Ha nsMeHeHUe IIOTEPh:
— oTHomeHue K, | yMEHBIIEHHbIX IIOC/Ie yCTAHOBKH KOMIIEHCUPY-

formux ycrporctB KV moteps APypy, K moTepsam AP, B pexume

6e3 KV:

K = APypyg, _ IIZ(PMO _ 1+ tgz(PKPMO ) (14)
0 AP, I 1+tg’e,

— OTHOCHTe/IbHAs BeJIMYMHA CHIDKEHUSI IOTePh IIPY peaTu3anuy
KPM 110 OTHOIIIEHUIO K IIOTEPSAM B UCXOJHOM peXUMeE:

AP APy,

SAP, = o tg’po— th‘PKPMO _

AP, o 14l
_ th(PO (2Kypm = K12<PM]

(15)
1+tg’p,

B (14) u (15) unzmekc «0» y nepeMeHHBIX 03HAYaeT, 9YTO IPU
BBIBOJIe (POPMYJI IIPEIIIOJIAralviCh ONMHAKOBEIE HANIPSDKEHUS B
Harpy304HOM y3Jle [0 U mocie BkmodeHns KY ¢ mMomHOCTHIO
Qxy,- BBOZHIHCE TaKkKe 0003HAYEHMS t8@xen, = (Qo— Qg )/Pym
Kion= Qxy,/ Qo AT CTETIEHH KOMIIEHCAITIH PeaKTHBHOM MOIITHOC-
. AKTHBHEIE noTepu B KY BBUIY MX OTHOCHTEIBHOM MaIOCTH
He YYUTHIBAINCh.

IIpuMmep pacyeToB IO IPHBEAEHHBIM (OpMyiaM B CIIy-
Yae HMCXONHOTO0 Koo (uImeHTa PEAKTUBHOMN MOIIHOCTH
tgp, = Qy/ Py, = 0,8 u ycranosku KV mis xommencanuu 50 %
PeaKTUBHON MOIMHOCTH HArpys3ku (Qy (Qxy,=0,5Qy, Kypy=0,5
u tg(pKPM0=O,4) maer K, =0,707 u 6AP,=0,29. U a10 ¢opmansaO
CBUIETEeNbCTBYET 0 6onpmioit addextusaoctu KPM: motepu
yMeHbIIaoTcsa nouty Ha 30% ¥ BO3MOXXHa OKYIaeMOCTh 3aTpar
Ha KPM 3a c4eT yMeHBIIEHHS OIUIATHI 3JIEKTPOSHEPTHH.

Y3noBoi1 6anaHc MoLYHOCTel Npu yyeTe 3aBucumocteii  Puc.3 e
HarpysoK OT Hanps»eHusa _—

Pooro = Po(1 + KoOUypp) +

notp
+ DPoy (1 + Ky, OUien)

Qa = (Qo - QKyO)('I + KQ36UKPM)

U=U, (1 + 8Uipy)

l Quy = Qyy,(1+26U;en)

P=Py(1+ K.SUypp)
Q=0Q,(1+ KQ(SUKPM)

OpHako TakWe ONTHMUCTHYHEBIE 3aKII0YEHHA, KaK IIOKa3aHO
HIDKE, MOTYT OBITh PEaJn30BaHbl TOIBKO IPH HEYKOCHUTEIHEHOM
BBIIIOJIHEHU U IIPaBUJIa Bo3BpaTa moBkIamerocs nociae KPM na-
NIPSDKEHUS K UCXOTHOMY YPOBHIO. A IIOCKOJIBKY TaKoe IleJleHaIIpaB-
JIEHHOE PEeTyJINPOBaHME Ha IIPAKTUKE He BCEIZa OCYIECTBIIIETCH,
€CTh BEPOSITHOCTB POCTa aKTUBHOM HAarpy3KU B COOTBETCTBUU C €€
CXH paxe Ha BeJIMYMHY, IIPEBBIIIAIOIIYIO CHIDKEHHE IIOTEPH IO
nericrBueM KPM. B pesynbraTe Boinnonaerne KPM MoxeT naTe OT-
pHUaTeTbHEI 3(PEKT YBEIUIEHNs CyMMapPHOTO OIUIaYMBAEMOTO
srexTponoTpebaenus P,,,.

IIpu fajbHENIINX MOSCHEHHUSX OyoeM OpPHEeHTHPOBATHCS Ha
IIOKa3aHHYIO Ha PHUC. 3 CXeMy Harpy304HOrO y3ja IIPH ydYeTe 3a-
BHCHMOCTEM MOIITHOCTEH OT HalPSUKEHUA.

IIpu y4eTe 9JI6KTPODHEPTUHU B TOJIOBE CHCTEMBI DIIEKTPOCHA0-
KeHHusa HorpebiseMas MOIIHOCTE P, mocie moaxmodeHus KV
U YBEJIWYEHUs IIPHU 5TOM HAaIIPsDKEHHSI Ha OTHOCHUTEIBHYIO BEJIH-
quHYy dUypy MOKET OBITH IIPEICTABIEHa CYyMMOM ABYX 3aBUCSIIIAX
0T dUgpy cocTaBiszromux: Harpysku Py(1 + Kp dUgpy,) 1 Harpy309HBIX
notepb APypy =APypy (1 + Kyp, ) SUrkpw)-

O pocre mHarpysku P Ha BenuuuHy PyK;p8Uyp, TOBOPMIIOCH
BHIIIE (CM. IOSICHEHUA K (2)). OmieHEM BO3MOXKHBIE YPOBHHU OUypy,
U 3Ha4€HUs HOTePD APypy.

B ceTr ¢ M3BeCTHBIMU MOIIHOCTHIO KOPOTKOTO 3aMBIKaHUS
Sk3 WIN DKBUBAJIEHTHHIM PEAaKTUBHBIM COIPOTHBIIEHUEM X,
OTHOCHUTEIbHOE NOBbIIIeHue HanpsokeHus OUypy IpH 3azmeii-
CTBOBaHUY KOMIIEHCUDPYIOIIEeH MOITHOCTH (Jyy MOKHO OIIEHUTH
o dopwmye:

SUpn = %E Qxy X, ~ Qxy - Uy . (16)

S K3 U(? STAHOM

HampuMep, eciu NpuOIKEHHO IPECTABUTH MOITHOCTD Skg
B (16) uepe3 HOMHHAIBHYIO MOIIIHOCTH TATAIOIETO TPaHCHOPMaTO-
Pa S, oy ¥ BEJIMYHHY €T0 OTHOCHTEIFHOTO HAIIPSDKEHMSI KOPOTKOTO
3ambIkauuA u, (u,=0,06 o.e. ms cereit 0,4 kB m u,=0,12 o.e. s
cereit 6-10 xB), To npy GIM3KUX K MaKCHMaIbHO BO3MOYKHEIM
3HaYeHUX Qyy=0,6S5, 0 ETMeEM 8Uyp<0,6 - u, = 0,6 -0,06 = 0,036
(3,6%) B cetu 0,4 kB 1 dUypy, = 0,6 -u, =0,6-0,12 = 0,072 (7,2%)
B ceTsax 6-10 kB. Ha Takue u 60JIbIIKE IPOIIEHTHI B COOTBETCTBIH
¢ (2) MoxxeT BO3pacTH aKTHUBHAsS MOIITHOCTh HaTrPY3KH, ECITH €€ pe-
rynupyoomuii addexr paser Kp >1.

TIpuBonuBirecs Boie popmyssl (9)—(12) mst pacuera moteps
MOIITHOCTH IIO7 BIMSHUEM H3MEHHUBIIETOCS HAIIPSDHKEHUS B CETH
MOYKHO HCIIOJIb30BaTh TONBKO 1y cereit 6e3 KY. [Tosromy ¢ mpu-
MeHEHMEM IIPUEMOB, HCII0JIB30BaBIINXCsI IIpH BhIBoze (12), Gb1a
nonyvena gopmyna (17), yaursiBaomas crernu@uKy BIASHUS
Ha II0TepH ycTaHoBIeHHBIX KV:

APKPM:APKPMO (1+K, 8Ukem)s

PKPM
2[Kp—-1+ th‘PKPMO (KQ):_ 1]

(17)
1+ th(PKPMO

APgpM

Koadppunuent K, 3IeCh SIBJISIETCS PETYIUPYIONIUM -

PKpM

¢hexTOM HATPY30UYHBIX ITOTEPH IIO HANIPSDKEHHIO IIPU OCyIecT- P
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Breruu KPM. DkBuUBaIeHTHBINM peryrupyoumui agdexr KQ
IUISI PEaKTUBHOM MOIIHOCTH PACCYUTHIBAETCS 10 (POPMYyJIe ),
VUIUTHIBAIOIIEN HATU4YWe IapajUIeIbHO BKIIOYEHHBIX PEaKTHUB-
HOM Harpy3KH C MOITHOCTBIO (Q, i perynupyiomuM sddexrom K,
¥ KOMIIEHCUDYIOIei eMKOCTH Qyy,, HMEIOIel PeryTupyoIni
apexr Ko, = 2.

TIpumep pacuera M3MeHEeHUsI Harpy3KH, Harpy309HbIX II0TEPh U
Pe3y/IBTUPYIOIIEro MOTPeOIeHN B CUCTEME DIIeKTPOCHAOKEHMUS C
ycranosineHHEBIMU KY maguMm u1s Clienyonux NCXOTHBIX JaHHBIX:
tgpo = 0,8, Qxy = 0,5Q, tS‘PKPMO—04 Ko = 0,5, Kp =1, Ky = 3.
Taxke mpumeM, 4to morepu AP, B pexume 6e3 KV cocrasisior

5% ot P, (AP, = 0,05P,) u HaupspkeHwue nocie nogkrodenus KY
yBemuaIua0ch Ha 2% (0Uypy = 0,02).

IIpu pacuerax oxxunaemsix adexros KPM, npoBogumseix 6e3
ydera CXH may B IPeIIoIoKEeHNH O CIEITUaIbHOM PeryIHpOoBa-
HI/II/I HaIPsDKEHUS Ha €T0 IIOCTOSIHCTBO comtacHo (14) u (15) mmeem

= 0,707 u 3AP, = 0,29. B pesynbraTe Harpy304HbIe IIOTEPH
I[OJ'DI(H})I YMEHBIIHUTECS Ha 29 % ¢ ypoBHst APy = 0,05P, 110 APgpy, =
= K, AP = 0,707AP, = 0,035 P,. IIpu 8TOM CymMmMapHOe oTpebite-
HHe COCTaByIAeT 1,035 P, (3a cauer KPM moTpe6iieHre yMEHBIIHIOCH
Ha 0,015 P,, unu Ha 1,5 %).

Ho upu yuere CXH c perynupyromumu addexramu Ky = 1 u
Ky = 3, a Taxxe pocTa HaIpsHKeHHA T0CTe Hoakmodennus KV na
OUypm = 2% B COOTBETCTBHH C (2) UMeeM yBeIHYeHe aKTUBHOMU
Harpy3Ku Ha 2% ¥ peakTUBHOM Harpy3ku Ha 6 %. Cornacuo (17)
YBEJIMYMBAIOTCS TAKKE HATPY309HEIE HOTepI/I APypy, Ha OTHOCUTEIB-
HO Maiyio BenuauHy Kip ., - 8Uxpy - APipy, = 0,827 - 0,02AP gy =
=0,0165APpy, = 0,012- APO =0,012-0 05P0 0,0006P, (monTBEpXK-
ZlaeTcs paHee BBICKA3HIBABIITEECS MHEHME 06 OTHOCHTETHHO MaIOM
piusHnu CXH Ha akTHBHBIE Harpy3oussle motepu). CymMMmapHOe
aKTHBHOE aj1eKTporoTrpebienre B pexxume ¢ KPM cocrasur Be-
JIAYUHY:

PnoTp:P+APKPM:
=Py (14 Kp-8Ugpm) + APKPMO 1+ KAPKPM'SUKPM] =
=P, (1+ 1-0,02) + 0,035P, (1 + 0,827 -0,02) =
= (1,02 + 0,036) P, = 1,056 P, , (18)

KOTOpasi IpeBhIIaer norpedienue B pexxume 6e3 KPM, paBHoe
Py,+AP, =1,05.

HWrax, B npumepe ¢ peasbHbIMU TapaMeTpamu 1 CXH cucremer
®JIEKTPOCHAGKEHUS HE TOIYyYeHO d(P(eKTa CHUKEHUS SIEKTPO-
notpebnenus npu ycranoeke KY, ecnu mocne mogkimouenus KY
He IIPUHATHI MEPHI II0 BOCCTAHOBJIEHHUIO IIPEXXHET0 YPOBHS HAIIPs-
»xeHus1. Boiee Toro, morpeburesns, moHecHuit 3arparsl Ha KPM,
Gymer 6Goibllle IUIATUTH 3a dIEKTPOIHEPIHIO. B Takoil curyanuu
BBITOJIHEe oTKa3aTbcsa oT KPM.

IMono6HBIE pacdeTsl MOTYT OBITH BHIIIOTHEHBI 3aMHTEPECOBAH-
HEIMU CIEIUaTNCTaMI IPUMEHUTEIBHO K YCIOBHUAM 00CITyKIBa-
€MOM MU CHCTEMHI 37IeKTPOCHA0KeHMs1. OIIEHKY PEryIupYONIX
acdexros Harpysku Kp u Ky MOXHO cenmaTs IO pesyabTaTaM
aHaIM3a COCTaBa dIEKTPOOOOPYROBaHUS IHO0 IIPH IIPOBEEHUN
aKTUBHBIX DKCIIEPIMEHTOB C M3MEHEHVEM HaIPsDKEHHUS 3a CYeT
usMeHeHUs Koaddunuenta TpaHchopManuu (IepeKIodeHns
ormariku PIIH) rosnoBrHOro tpancdopmaropa. OTHOCHTEIBHOE
U3MeHeHre HaupsoKeHHUs OUypy JIETKO OIPeNessieTcs B OIBITaX C
BKJIIOYeHHEM U OTKIodeHneM KV.

BrrmeckaszarHoe npo KY mokaseiBaeT HEKOPPEKTHOCTE ITOBCE-
MECTHO BBIIIOTTHSEMBIX JUISI CHCTEM DIIEKTPOCHAOKEHUSI IPOEKTOB
KPM: B HUX HET yIIOMIHAHUSA O BO3HMUKAIOIIIEM ITIOBBIIIEHHOM Ha-
TIPSDKEHUH Y BEISEIBAEMOM MM YBeINYeHIH MOITHOCTY HarPy3KH,
HET IIPEeIOCTEPEKEHNsI O HEOOXOAMMOCTH JPYTUMHE CpPEICTBAMU
PEryIupOBaHUs HAIPSDKEHUs 00eCIEeIUTh OTCYTCTBHE POCTA
HarpysKH IIPH yBeJMYeHUH MOITHOCTH (Jyy. B pesymsrare BO
MHOTHMX CHCTeMaXx dJIeKTpocHabxeHus peanusanus KPM mpu-
BOJUT K OTPULIATEIbHOMY d(P(eEKTy, TO ecTh K POCTY IUIATHI 3a
9IeKTPODHEPTHIO.

UTOrOBbIE 3SAMEYAHUA
1. O6BEKTHUBHO CYILIECTBYIOLINI POCT MOLTHOCTH HArPY30K IPH
YBEJIMYIEHHUY HAIPSDKEHNs] IPUBOIUT K HEOOXOIMMOCTH C LIEIBIO
YMEHBIIIEHUS HTIEKTPOIOTPeOIeHNS IOAIePKUBAT HALIPSDKEHHUE Y
morpebuTesneil Ha BO3MOXXHO 60Jiee HU3KOM YPOBHE, JOILYCTHMOM
10 TEXHUYECKUM TPEOOBAHUAM.

B T'OCT 32144-2013, cooTBeTCTBYIOIIEM eBPOIEUCKOMY
craggapry EN 50160:2010, HauMeHbIIIM NOIIYCTHMEIM HaIps-
s)xeHueM mpusnaso 0,9U,,,.

Bosee mpueMiieMbIM, KOMIIDOMHUCCHEIM PeIIeHHeM II0IaraeM
OJ/IeP/KaHVEe B TEYEHHE CYTOK HANPSDKEHUS TOJIBKO y Haubo-
JIee OTHAJIEHHBIX OT [[eHTpa MUTAaHUs MOTPeOuTeNeil Ha yPOBHE
0,95U,,,,, IpX COOTBETCTBEHHO 00J1ee BHICOKUX HANIPSKEHUIX Ha
BBIBOZIaX IPOYHUX HJIEKTPOIPUEMHHUKOB.

[MoTeHIHaM BO3MOKHOTO 9HEPTOCOEPEKEHUSI B 9TOM CIIyUYae
IIPOIIOPIIMOHAIEH Pa3HUIle YCPEeNHEHHBIX 3HAUYEHUN HAIIpsDKe-
HUS 70 U IIOCJIe IepeCTPOMKY KapThl HalpsbKeHUt. Bo MEOrmX
CHCTEMaX ®IEKTPOCHA0KEHUs, pabOTAIOIUX C IOBBINIEHHBIMUA
YPOBHAMHM HAIIPSKEHUS, MOKHO OBLIO ObI 6€3 TOMOTHUTEIbHBIX
3aTpaT JOCTHYb HKOHOMHU 3JIEKTPODHEPTHH B HECKOJIBKO IIPO-
IIEHTOB OT CPEAHECYTOYHOIO pacxoza.

2. Ilpu xOMIIeHCAaIlMM PEaKTHBHOM MOIIHOCTH HAarpy3KH 3a
CUeT MOJKIIOYEHHUS KOMIIEHCHPYIOIIUX YCTPOMCTB COITIACHO
(14) u (15) ymeHnbInaoTcs Harpy3ounsie notepu. Ho Beiencreue
MOBHIIIEHUS IIPX 9TOM HAIPsDKeHUs Ha 00 dUypy B COOTBET-
CTBUH CO CTaTHYECKMMHU XapaKTePUCTHUKAMHU YBEIWYUBAETCS
MOIIHOCTh Harpysku Ha BenuuuBy Kp Py Ugpy, IpeBHINIAIO-
IYI0, KaK IIPaBUJIO, ZOCTUTHYTOE YMEHbIIIEHNEe I0TepPh. B aTHX
YCIIOBUAX MOTPEOUTEIIb, BHITOJIHUBIINY HOpMaTuBsl 10 KPM
IIOHECIINI 3HAYUTENbHBIE 3aTPAaThl, HECET IIOCTOSHHEIE JOIIOJI-
HUTEJIbHBIE PACXOIEI Ha OIIATY 3JIEKTPODHEPTHU.

[TodTOMY HENPEMEHHBIM YCIOBHEM, 00ecrmednBarommum sg-
dexruBHOCT KPM, sAIB/ISIETCS CTPOTrO€ MOAfEpsKaHNe HAIPSIKe-
HHSA B Harpy304YHOM Yy3Jie, II0 KpalHell Mepe He[OIIyIlleHHue ero
IIOBHIIIIEHUS IIPY HOJKIIOUEHUN KOMIIEHCUTYIOITUX YCTPOMCTB.

3. IlpenMyIiecTBEHHO pafUaNbHBIE CTPYKTYPHI PaCIpeneIn-
TEJIBHBIX CeTeH IO03BOJIAIOT IEHTPAJIM30BAaHHO M3MEHATH HAaIps-
JKeHUe C ucrosiab3oBanueM PITH tparcgopmaTopoB Ha IaBHOM
IIOHM3UTEIbHOM IOACTAaHINH. [JOIIOTHUTEIBHO I PEeryImpoBa-
Hyst HanpspkeHwyst B ceTsix 0,4 KB ucrosnp3yoTcs TpaHcdOopMaTOpHL
6-10/0,4 xB ¢ ce30HHO mepeKII0YaeMBIMU K03 unrmeHTaMu
TpaHcopManuu B mpefenax +2x2,5%.

K coxanenuio, 6onpinue crynenu perynuposanus PITH (1,5-
1,78 %) u I1BEB (2,5 %) He IO3BOJISIOT B IIOJIHOM Mepe IIPOM3BOAUTH
CTPOI'yI0 KOPPEKIIMIO HAaNPSDKEHUM, OTBEYAlOIyI0 KPUTEPHUIO
MHMHHAMYMa 9JIEKTPOIIOTPEOIeHMS.

Ecnu o xakuM-1ub0 NpUYMHAM MOHWKEHUE HAIPSIKeHHS
B cetu nocie noakiaoueHus KV sarpynHeHo (HeBO3MOXHO)
yBennuuBamoasaca cornmacEo CXH cocrapisonias MOITHOCTH
HAarpysKH IPeBBIIIAET PACYETHYIO BEJIMUYWHY YMEHBIIEHNS II0TEPh
MOIITHOCTH, TO BBIIIOIHATH KOMIIEHCAITAIO PEaKTHBHOM MOIITHOCTH
HEBBITO/IHO M3-3a8 POCTA BJIEKTPOIOTPEOIeHNS.

4. IlpusenenHble B crathe (popmyinsl (2)-(17) moryTt OBITH
HCIIOJIb30BaHbI CIIEIHaTUCTaMHU, DKCIUTYaTHPYIOITUMHU CHCTEMBI
®IIEKTPOCHA0KEHUS, IS OLIEHOYHBIX PACUETOB CYIIECTBYIOIITUX
PEeXKMMOB II0 CPaBHEHHUIO C BO3MOXXHBIMU peKHMMaMU, paIuo-
HaJIbHBIMU I10 KPUTEPUIO dHeprocbepexenus. [Ipeamnonaraercs,
YTO PACUYETIMK UMEET XOTS OB HPUOIMKEHHOE IIPE/[CTABIEHNE
o perymupyomux addexrax K, u K, Harpysku, o CyIiecTsy-
I0I[eM U JKeslaeMOM K0d((HUIHEHTe PEaKTHBHOM MOIIHOCTHU
tgep, 0 >XesaeMoO# CTeIleHH KOMIIeHCAaIluM peaKTUBHOM MOIIHOC-
T# K, o= Qxpm/ Qps 00 OTHOCUTENBHOM BeJIMYMHE HATPY30UHBIX
noTeps MorHOCTH AP,/ P,

Jlns BHINIOJTHEHUS Ka4eCTBEHHOTO IPOeKTa PEKOHCTPYKIIUU
CHCTEMBI 9JIEKTPOCHA0KEHUS C peanusanueil sHeprocbeperam-
IIeT0 peXKUMa HaNPsDKEHUN CIIeAyeT 00PaTUThCS B KOMIIETEHT-
HYI0 OPTaHU3aIHIO, CIOCOOHYIO C MCIIOIb30BAHUEM CTAHAAPTHBIX
IIpOrpaMM KOMIIBIOTEPHOTI'O pacyeTa YCTaHOBUBIIMXCS PEXXUMOB
CO3[aTh MaTeMaTHIECKYI0 MOZAETh CeTH C IMOAPOOHBIM yIeTOM
BCEX ®JEeKTPOIPHUEMHUKOB, UX CTaTUYECKUX XapaKTEepPUCTHK,
IapaMeTpoOB U MECT YCTaHOBKU KOMIIEHCUDPYIOIIUX YCTPOMICTB,
nuckpersHocru PITH u I[1BEB TparcdopmaTopos.

5. ITpu peanusanuu ®HEProcbeperamInX PeKUMOB HAIpsI-
JKEHHSI MOTYT BO3HUKHYTH KOH(IMKTHBIE CUTYalllH B CHCTEMaxX
®IIEKTPOCHAOKEHUS, UMEIOIINX, KaK [PABIIO, HECKOIBKO IOpPHU-
IMYECKU HEe3aBUCHMBIX HNOTPeOUTesneil u COOCTBEHHUKOB BDIIEKT-
poobopynoBaHusL.

DHeprocucreMsl He 3aWHTEPECOBAHEI B IIOZIePKKe ITPOBOIH-
MBIX B CETSIX MOTPeOUTeNeil MEPONPHUATHIA 10 MUHUMU3AI[UN
®IEKTPONOTpebIeHNs, TAK KaK B 9TOM CJIydYae yXy[AIIaeTCs
OIVH W3 IJIaBHBIX OTYETHBIX IOKasaTeled — 00beM IMPOLaxku
DIIEKTPUYECKOM DHEPTHUU. A IOMOLIb KBAIH(PUINPOBAHHBIX
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CIEMAIMCTOB ®HEPrOCUCTEMBI IPH 9TOM HY)XXHA, 0COOEHHO
ecu cunossle TpaHcgopmaTopsl ¢ PITH mHaxonsarcs Ha GanaHce
DHEPTOCHCTEMEI.

JI71s1 KOHCTPYKTHUBHOT'O B3aUMO/IECTBHSI C PHEPTOCHAGKAIOII e
opraHusanuel IpU BHEAPEHUH SHEPTroCOEPEraInero peryiupo-
BaHUS HANPSUKEHUS BIIOJIHE OIPaBIAHHOM ObUIa OBI Epesayda eit
YaCTH I10JIy4aeMoro morpebureneM sHeprocbeperaoiero o dex-
Ta 3a CYET BBOJZA IIOIIPABOYHBIX I(OS(b(bI/II_[I/IeHTOB K IIOKa3aHHuAM
DIIEKTPOCYETYHKOB IIOTPEOUTEIEI.

B03MOKHBEIM OCTIOXKHSIIOIIMM (DPAKTOPOM MOXKET TAK)KE IBUTHCS
6OJ'II)IHOG YHUCJIO IIOAKIIOYEHHBIX K CeTH He KOHTAKTHPYVIOIIUX
Mex1y coboi moTpebuTeneil CO CBOMMH IIPEICTaBIeHUAMU
0 1e1eco06pasHBIX YPOBHAX HAIPsUKeHUs. Hampumep, TOIBKO
OTpaHUYEHHOE YHCII0 TI0Ib30BaTeIe BHIIOTHAIOT AUPEKTUBHBIE
ycnosus no KPM, u eciiu nmociie yCTaHOBKM KOMIIEHCUPYIOIITAX
YCTPOMCTB B CETH MOBBICUTCS HAIPSUKEHHE, TO yinepb m3-3a
YBEJIMYUBAOIIENCS IJIaTHl 32 DJIEKTPOYHEPTHIO IIOJIydYaT BCe
a0OHEHTHI.

6. IIpexacraBinsieTcss HEOOXOOMMBIM Pean30BaTh B BHIOPAHHOM
CHCTEME DJIEKTPOCHAOKEHUSI C IOBBIILIEHHBIMU PETYIUPYIOIITIMEA
acpexramu Ky i1 K HarpysKu 10 HaIPKEHUIO IFTOTHEIA IIPOEKT
®HEProcOEPerarIero peryJIupoBaHus HAIPSKEHIA C IIOATBEPIK/e-
HHEM DKCIIEPIMEHTOJIFHO JOCTUTHYTOTO YMEHBIIIEHUS SJIeKTPOIIOT-
pebrenvist. [Toyry9eHHBI IPH 9TOM PE3YJIBTaT CIIEyeT UCIOIb30BaTh
UIst pa3pabOTKKA COOTBETCTBYIOIIUX HOPMAaTUBHO-TEXHUYECKUX
JOKYMEHTOB, CIIOCOOCTBYIOIIMX TUPAKUPOBAHUIO JaHHOTO HAIIPAB-
JIEHUSI SHEPTroCOEPEKEHNS 38 CUET CKOOPAUHUPOBAHHOTO PETYIINPO-
BaHMA HaNPsKEHUN X MOITHOCTH ycTpoiicTs KPM.
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