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Lmutpwii Havika

NMNoBbiLLeHue
SHepro3PpPeKTUBHOCTHU

30 CYHET YNYyULUEeHUs KayecTsa
3NEeKTPOCHAOXXeHuUsa

MupoBo# pocT LLeH HO 3HEPrOHOCUTENH, YBENUYEHME PACXOAA SNEKTPUYECTBA, NOCTOSIHHO
nosblwalowmecs TPeboBAHUs K HAAEXHOCTU CUCTEM INEKTPOCHABXKEHMS CTABAT 304041 NO
MOMCKY TEXHUYECKMX PELLUEHMM, KOTOPbIE HAMPABJIEHbl HO NOBbILLEHWE 3HEPro3hPEKTUBHOCTH
BCEro npouecca, oT reHepauum U fo notpebnenus sHeprun. OgHMM U3 BO3MOXHBIX cnocobos
CHMXEHMS NoTepb ABNseTcs ynydweHue kavecrea sHeprm (K3). B ctatbe paccmoTpeHsl
npobneMmsi, ces3aHHble ¢ K3, u cnocobbl ux pelueHus.

KauectBo sHeprun (KBD) — 310 coBO-
KYITHOCTh €€ CBOWCTB, OIPEeISIONINX
BO3IEICTBUE Ha 3JIEKTPOOOOPYIOBaHUE,
npubopsl 1 anmaparsl. KO oneHnBaetcst
TaKMMU TTOKA3aTeIsIMU, KaK YPOBHU JJIEK-
TPOMArHUTHBIX TIOMEX B CHUCTeMax dJIeK-
TPOCHAOXKEHUS TI0 YaCTOTe, NeCTBYIONIE-
My 3HAUEHWIO HATpsIKeHUus1, popMe ero
KPUBOWU U IIp.

[moxue mokazaTenu KauecTBa SHEPTUU
MPUBOISAT KO MHOTUM HETaTUBHBIM II0-
CJIENCTBUSIM, HAMPUMEpP OTKITIOUEHUIO U
MPOCTOIO TEXHOJIOTMYECKOTO 000pyIoBa-
HUS, a 3HAYUT, YOBITKAM M3-32 HEIOBBI-
ITycKa MPOAYKIINU ¥ PEMOHTHBIX paboT.

HOPMATUBHASA
AOKYMEHTALLMA B OBJIACTU
DHEPrOCBEPEXEHMSA

B Poccuu peiictByeT psii 3aKOHOB B
00J1aCTU SHEPTOCOEPEXKEHUSI.

1. denepanbHBI 3aKOH 00 3HEprocoepeke-
HUU U TTOBBIIIIEHNH SHEPTeTUUECKOI 3(h-
dexruBHOCTH OT 23.11.2009 No 261-D3.

2. DHeprerudeckas crparerusi Poccun Ha
nepuon g0 2030 roma (yrB. PIT P®D
13.11.2009 Ne 1715-p).

3. [lman MepompusATHiIl TI0 3HEeprocoepe-
>KEHUIO U TTOBBIIIEHUIO SHEPTeTUIECKOM
apdektuBHoctu B PD (yrB. PI1 PO
01.12.2009 Ne 1830-p).

4. TocymapcTBeHHas IporpaMMa o IHep-
TocOepeXeHNIO U TTOBBILIEHUIO IHEPTe-
TUYeCKOU 3(PHEeKTUBHOCTU HA TIEPUOT
1o 2020 roga (yrB. PIT P® 27.12.2010
No 2446-p).

B nauweit ctpane takcke npuHsTa ['ocy-
NapcTBEHHAsI TIPOrpamMmMa, COTJIacCHO KOTO-
poii rutanupyetcs K 2020 romy CHUKEHUE
sHeproémkoctu BBIT P® na 40%. Co-
rJlacHO MHGOpPMAIUU, pa3MeIEHHON Ha
caiite MunuctepctBa sHepretuku Poc-
cuiickoii ®enepaliniu, «3HEPTOEMKOCTD
BBIT Poccuu mpumMepHo B 2,5 pa3a BbIle
CpPeIHEMUPOBOTO YPOBHS U B 2,5—3,5 pa3za
BBIIIIE, YeM BO MHOTHUX APYTUX CTpaHaX.
CoxpaHeHUe BBICOKOW IHEPrOEMKOCTU
pOCCUIICKOIl SKOHOMUKHU TIPUBOAWT K
CHIDKEHUIO DHEepPreTUYecKol 6e301acHoO-
ctu Poccuu v cnepskuBaHUI0 5KOHOMUYe-
ckoro pocta. Berxon Poccuu Ha cranmap-
THI OJIaTOCOCTOSTHUSI Pa3BUTHIX CTPaH Ha
done ycueHus rao0aTbHON KOHKYpPEH-
LIV ¥ UCYEPTIAaHUST NICTOUHUKOB IKCTIOPT-
HO-CBIPbEBOTO THUIIA DPA3BUTUS TpeOyeT
KapauHAJIbHOTO MOBBIIIEHUS P HEeKTUB-
HOCTU WCIIOJIb30BaHUS BCEX BUIOB DHEP-
TeTUIEeCKUX PECYPCOB.

B cBsa3u ¢ atum Ykazom IlpesuneHrta
Poccniickoit @enepanuu ot 04.06.2008
No 889 «O HEKOTOPBIX Mepax IO MOBBIIIIE-
HUIO SHEPTEeTUIECKON U IKOJIOTHYECKON

93bHEKTUBHOCTH POCCUNCKOI SKOHOMU-

KI1» TIOCTaBJIeHA TJI00aTbHAasT 3aJa4a CHUA-

xKeHust sHeproémMkoctu BBIT Poccum k

2020 romy He meHee yeM Ha 40% 1o

cpaBHeHUIO ¢ 2007 TOMOM».

VY xommnaHui ecTb BO3MOXHOCTD IOy~
YUTh NHBECTUIIMOHHBIN HAJIOTOBBINA Kpe-
muT. OH BBIMAETCS B CIIydae OCYIIeCTBIIe-
HUSI BIIOXKEHU B CO3MaHNe OOBEKTOB:
©® VMEIOIINX HAWBBICIINI KJIacc dHepre-

TU4ecKoi 3(phEeKTUBHOCTH, B TOM YUCITE

MHOTOKBapTUPHBIX TOMOB, W (WJIA) OT-

HOCSIIITUXCST K BO30OHOBIISIEMBIM UCTOU-

HUKaM SHEPTUU;

@ OTHOCSIIIIUXCS K OOBEeKTaM T0 TIpPo-
W3BONICTBY TEIUIOBOW 2HEPTUU, DIeK-
TPUIECKON dHEPTUU, KOTOPbIE UMEIOT
K02 OUILIMEHT MOJIe3HOTO AeiicTBIS 60-
nee ueM 57%:;

©® UMEIOIINX BBICOKYIO SHEPreTUYECKYIO
3 HeKTUBHOCTD, B COOTBETCTBUHU C TIe-
peuHeM, yTBepXaAEHHbIM [IpaBuTennb-
ctBoM Poccuiickoit denepanuu (1. 5
m. 1 ct. 67 HK P®). Dror nepedeHn
yTBepXneH [loctanoBneHuem IlpaBu-
tenbeTBa PO ot 12.07.2011 Ne 562.

PEAKTUBHAS MOLHOCTb
DnekTpuyeckass dHeprusi, BHIPabaThI-

Baemasi reHepaTopaMu dJIeKTPOCTAHIINIA,

XapaKTepu3yeTcsl UX aKTUBHOU U PEaKTUB-

www.cta.ru
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OB3OP/AI'II'IAPATHbIE CPEOCTBA

Puc. 1. ®unbTpoKOMNeHcUpyoLiee YCTPONCTBO

cepuun Dynacomp

HOI MOIIHOCTbIO. AKTUBHAsI MOIIHOCTD
MOTPeO/ISIETCST  DJIEKTPOIPUEMHUKAMH,
OHA IIEPEXOANT B MEXaHMYECKYIO paboTy,
TEIUIOBYIO U APYIUe BUABI dHeprun. Peak-
THUBHAsI MOLIHOCTb XapaKTEePU3YET DJIEK-
TPODHEPIUIO, IIPEe0OPaA3yeMYIO B SHEPTHUIO
2JIEKTPUYECKUX M MATHUTHBIX IIOJIEH B
2JIEMEHTaX CETH.

KauecTBO 2J1€KTpUUECKOI SHEPTUN Ha-
MPSIMYIO 3aBUCUAT OT aKTUBHO# COCTaB-
JISTIOIIEN HArpy3KK, KOTOPAask BHIPAXKAETCsI
B 3HAYEHUHM TaK HA3bIBAEMOTO KO3 UL~
€HTa MOIITHOCTH, T cos ¢!,

Kaxk mpaBuiio, 13-3a HaJIM4Ks PEaKTUB-
HOI COCTaBJISIOIIEI aKTUBHASI MOLITHOCTD
He paBHa MOJTHOM, TTO3TOMY COS () OOBIUHO
MEHBbIIIE €IUHULIBL.

Ha nipennpustusix, rae UCIoIb3yI0TCs
CTaHKM, KOMIIPECCOPHI, HACOCHI, CBAPOY-
Hble TpaHC()OpPMAaTOpHI,
2JIEKTPOJIM3HbIE YCTAHOBKU U IIPOYHE TI0-
TpeOUTEIN SHEPTUU C PE3KO MEPEMEHHOMI
Harpy3Kom, COS ¢ TIOCTOSIHHO KOJIeOIeTcst
o1 0,5 10 0,8. 17151 KOMIIeHCALIMU PeaKTUB-
HOI MOIIIHOCTH B TAKMX YCJIOBUSIX, YCTpa-

QJICKTPOIICYH,

HEHUS TIPOCANOK HATPSIKEeHUsI, BBI3BAH-
HBIX TTYCKOBBIMU PeKMMaMU MOIITHOM Ha-
Ipy3KH, 1 ycTpaHeHust ukepa? Heo6xo-
IVMO TIPUMEHSITh YCTAHOBKU KOMITEHCA-
IIUY PEaKTUBHOW MOIIHOCTH, HAIIpUMEp
OBICTpOAeHCTBYIONIE (PUITBTPOKOMIIEH-
cupytonie ycrtpoiictea (PKY). Onm
TIPEACTaBISIOT CO00Il KOHIEHCATOPHBIE
Oarapeu, TIOCTIEOBATEILHO COETMHEHHbBIE
¢ (UIBTPOBBIMYM peaKTOPaMU C PE3UCTO-
pamu uiau 6e3 HUX.

IMpumepoMm ucmonb3oBaHUsST GUIBTPO-
KOMTIEHCUPYIOIINX YCTPOUCTB SIBIISTIOTCSI
ABTOHOMHBIE CUCTEMBI 3JIEKTPOCHAOXKe-
HUsT OYpPOBBIX YCTAHOBOK OT MU3€JTb-TeHe-
patopoB. Bueapenne ®KY Dynacomp B
9TOM CiIydyae TIIO3BOJISIET CYIIeCTBEHHO
CHU3UTD ITOTEPU 1, KaK CIIEICTBUE, YMEHb-
LIUTH TOTPeOIeHNEe AN3ETHbHOTO TOTUTMBA
3a CU€T KOMIIEHCAIlUW PEaKTUBHOI CO-
CTaBJISIIONIEH TOKA HATPY3KH, CTAOMTN3a-
LMY HATIPSDKEHUST ¥ YaCTUYHOTO CHIDKE-
HUSI TOKOB BBICIITUX TAPMOHUK.

Ha puc. 1 mokazano ®KY Dynacomp.
Ero ocHOBHBIE XapaKTepPUCTUKMN:
® HOMUHaJIbHas MOITHOCTH oT 100 KBap

1o 12,8 MBap;

@ HomuHajIbHOe HarnpspkeHue 400—690 B;
® MaKCHMaJIbHOE YMCIIO CTyIeHei 32.

BbICLUIME TAPMOHMKM B CETH
KauecTBo anexTpoaHepruu onpenensier-
CST aMIUTATYIOM, YACTOTOW U HATTMYUEM VIC-
KaxkeHUsT (DOpMBI CUTHAJIA, UAYIIIETO OT CU-
CTeMBbI 2JeKTpocHabxeHus1. B To Bpemst
KaK MepBbIe IBE XapaKTePUCTUKU B 3HAUU-
TEJIBHOU Mepe 3aBUCST OT JIEKTPOCHAO-
Xarolei KomrnaHuu, (popma BOJHbBI (Ha-
TIPSDKEHUST WJTH TOKA) MCKaXaeTcsl TIoTpe-
OUTEISIMU, TIOCKOJIBKY B HACTOSIIIIEE BPEMSI
OOJIBIITMTHCTBO TUTIOBBIX HATPY30K Ha TIPEeJI-
TIPUATUSIX SBISIOTCS HEJTMHEWHBIMU, Ha-
puMep, paboTa YaCTOTHO-PETYIUPYEMbIX
npuBoaOB, Bbinpsimuteneir, MBI1, kom-
SHeprocOeperaIux JamIl
u 1.1. [lepeuriciieHHbIe yCTPONCTBA TOTPEO-

ObIOTEPOB,

JISIIOT TOK MCTOYHMKA, HE COOTBETCTBYIO-

K (popme BOJIHBI HATIPSDKEHUSI, B UTOTE

OHa MCKaXaeTcsl BbICIIMMY TapMOHUKAMM.

Briciive rapMOHUKHU SIBJISTIOTCST pacTyliei

Mpo0OJeMOIt 17151 MOCTaBIIMKOB 1 MTOTPeOu-

TeJIeil 2JIEKTPOIHEPIUM, TaK KaK BEIyT:

® K CHIXCHUIO 3((GEKTUBHOCTA U YBE-
JIMYEHUIO IHEPTOTNOTPEOIeHNUS;

® K rieperpeBy KabeJieit, ajieKTpoaBurare-
Jieit 1 TpaHc(OpMaTopoB;

® K ITOBpEXXIEHUIO YYBCTBUTEILHOTO 000-
pyIOBaHUS;

® K cpabaTbIBaHNIO aBTOMATUYECKUX BbI-
KJII04aTeJIei;

® K BBITOPAHUIO TIPEIOXPAHUTEIICH;

® K IIpexXIeBpeMEHHOMY U3HOCY 000pYy10-
BaHWUSI;

® K TIeperpeBy M BBIXOAY U3 CTPOST KOH-
JIEHCAaTOPOB;

® K OTKa3y B IMOJKIIOUEHUU K 3JEKTPO-
CHAOXAIOLIMM CETSIM B CIydae CIUIIKOM
BBICOKOTO YPOBHSI TADMOHUK.
Ha ceronHsmHuii 1eHb caMbIM COBpE-

MEHHBIM U 3((HEKTUBHBIM pellieHUeM Mo

! OTHOMmIEHYE AKTHBHOI 1 TTOTHOI MOIITHOCTY HATPY3KH PACYETHOTO yIaCTKA.

2 Kone6anue cBeTOBOTO MOTOKA UCKYCCTBEHHBIX UICTOYHUKOB U3TYUYCHUS.

KOMTIIEHCAIINY BBICITUX TAPMOHUYECKUX
COCTaBJISTIONINX SIBJISIETCS] UCTIONh30BaAHUE
aKTUBHBIX (PUIBTPOB TapMoHUK (ADI).
OHU CTpOSTCSI, HATIPUMEP, Ha MOMIYJISX
IGBT (6umnonsapHbIii TPAaH3UCTOP C N30T~
pPOBaHHBIM 3aTBOPOM) U Ha IU(PPOBBIX
curHaJbHBIX TTporeccopax (LICIT).

IMpunuun npumeHenuss AP mpocr:
YCTPOWICTBA CUJIOBOM SJIEKTPOHUKU WC-
TOJTb3YIOTCS MIJIST TEHEPUPOBAHUS TapMO-
HUYECKUX TOKOB, B MpoTMBO(dasze Toka
TapMOHWK, BBI3BAaHHBIX PabOTOIl Henu-
HeWHBIX HATPY30K, TAKUM 00pa3oM, 4To-
OBbI CUHYCOUA COXpaHsIIa MAaKCUMAaTbHO
MPaBUIIBHYIO hOpMYy.

Ha puc. 2 mpuBeneHa cxema moakiove-
HUST aKTUBHOTO (priibTpa rapMoHuK. [1pu
TTOMOIIY TPaHC(HOPMATOPOB TOKA M3Me-
PpsIeTCsT TOK HAarpy3Ku, KOTOPHIT aHATU31-
pyetcst LICII mnst onipeneneHust KapTUHBI
crieKTpa rapMoHuK. [lomydyeHHbIe TaHHbIE
HCTIOJTB3YIOTCSI TEHEPATOPOM TOKa TSI TIPO-
W3BOJNCTBA Y MHXEKIINU B CETh UMEHHO Ta-
KOU TapMOHUYECKOI BEJTMIUHBI (10 aMTLTH-
Tyne, popme u ase), KoTopast HeoOOXoaMMAa
IUTST KOMITEHCAIIY UCKAXKEeHUI HArpy3KU B
CJIEIYIOIIEM IINKJTe CHHYCOUIIBI TOKA.

Taxk kak akTUBHbBI (GUILTP pabOTaET HA
OCHOBE aHHBIX, ITOJTYyIaeMbIX OT TPaHC-
dopmaropa, 060pynoBaHIe TMHAMUIECKT
ananTupyeTcs K U3MEHEHUSIM B TADMOHU-
Kax Harpy3ku. B cBsi3u ¢ Tem uTo mporiec-
CHl aHaJM3a W TEHEPUPOBAHUSI KOHTPO-
JIUPYIOTCSI TIPOTPAMMHBIM O0eCTIeueHU -
€M, YCTPOMCTBO JIETKO TTPOTPaMMUPYETCS
Ha KOMIIEHCALIUIO TOJBKO OTAETbHBIX
TapMOHUK.

ITomuMO cBOMX OCHOBHBIX (DYHKIIWIT
aKTUBHBIE (DUIBTPHI MOTYT BBITIONHSITH U
npyrue 3amaun. Hampumep, ycTpoiictBa
PQF, moka3zanHble Ha puc. 3, YCTpaHSIIOT
nmoda3Hyl0 HECUMMETPUIO M CHUKAIOT
BO3IECTBIE TOKOB HYJIEBOU MOCIIEIOBa-
TETBHOCTU. DT (MYHKIIMU OCOOEHHO TO-
JIE3HBI TaM, e UCTIOIB3YIOTCS YEThIPEX-
TPOBOIHBIE CCTEMbI, HATIPUMED, B IIEHT-
pax o0pabOTKM MaHHBIX, TOCTUHWUIIAX,
O6aHkax u T.I. Takxke aKTUBHBIE (DYITIBTPHI
00J1/1a10T CITOCOOHOCTHIO TUTABHOM KOM-
TIeHCAIIN PEaKTUBHON MOIITHOCTH.

Tonbko 1-5 rapMoHNKa

—
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Puc. 2. Cxema nogKNIOYEHNA aKTUBHOIO
¢unbTpa rapMoHUK
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OE3OP/AI'II'IAPATHbIE CPEACTBA

Puc. 3. AktuBHble punbTpbl rapmoHuk cepumn PQF

OCHOBHBIE XapaKTePUCTUKN aKTUBHBIX

dunsTpoB cepuu PQF:

® bwibTpanus BBICIIUX TapMOHUK IO
50-i1;

@ koo duimeHT 3aryxanus >97%;

@ HoMuHaIbHOE HarpsokeHune 208—690 B;

® HOMUWHAIBHBIN TOK OT 30 10 3600 A;

©® BO3MOXHOCTD 3aIaHUST YPOBHS (DUITBT-
pauuu s KaXI0il TaApMOHUKA UHI-
BUIYaJIbHO;

® aBTOMaTHYecKas amanTanusi paboThI
uisTpa Mpu U3MEHEHUSIX HATPY3KU;

©® BO3MOXXHOCTb XpaHEHUST HACTPOEK ISt
NIBYX PEXKUMOB pabOTHI, OT OCHOBHOTO U
pe3epBHOTO UCTOYHUKA DIIEKTPOCHAO-
KeHUsI, C 6e3yJapHbBIM MTEPeKITI0UeHEM
MEXIy peXKUMaMU;

©® BO3MOXXHOCTbH pabOTHI KaK B TPEXTIPO-
BOMHBIX, TaK W B YETBIPEXTIPOBOTHBIX
ceTsx (B 3aBUCUMOCTU OT MOJIECJIN);

® yCTpaHeHUe HECMMMETPUU HarpsiKe-
HUST;

® Ge3ynmapHasi KOMITEHCAIIST PeaKTUBHOM
MOIITHOCTH.

KONEEAHMSA HANPSXEHUA
(I'IEPEHAI'IPSI)I(EHHE,
NPOCAAKA, ®JIUKEP)

CaMoii pactipoCcTpaHEHHON TPUINHOMN
HHM3KOTO KayecTBa DJIEKTPOIHEPTUU SIB-
JISTIOTCSI TIPOBAJIBI HATIPSIKEHUST TITyOUHOM
30—40% wu nautenbHOCTHIO 5—50 mepuo-
0B ceTeBoro HampstkeHus (1—2 ¢). OHu
MOTYT BO3HUKATh U3-3a IPUPOTHBIX SIBJIE-
HWI1, TAKMX KaK TPO3a, yparaH, U TeXHUIe-
CKUX MEPOTIPUSTUIA, TIPOBOIUMBIX Ha BBI-
COKOIf CTOpOHE JIMHUIA IeKTporiepeaay.

Takue sSIBIEHMST CKa3bIBAIOTCS TIPEXKIe
BCET0 Ha HAaIEXKHOCTU 1 Oecriepe0oiHOCTU
CHCTEM DJIEKTPOCHAOKEHUS ¥ TIPUBOJIST K
CYILIIECTBEHHBIM yOBITKAM Ha TIPEATIPUSI-
TUSIX C HETIPEPBIBHBIM TPOIIECCOM TIPO-
n3BonaCcTBa. YacTo KonebaHMsT HaTpsKe-
HUS CITy>KaT TPUYUHON OTKITIOUEHUST HU3-
KOBOJIbTHOI TTyCKOPETYJIUPYIOIIel arria-
paTyphl, YTO BBI3BIBAET OCTAHOBHI ¥ COOU B
paboTe TEXHOIOTUIEeCKOTO 000PYTOBAHUSI.

CymiecTByIOT IBa pelIeHWs NaHHOU
MPOOJIEMBI: UCTIOIb30BAaHUE UCTOUYHNKOB
oecniepedoiinoro muranus (MBIT) u mpu-
MEHEeHNe TMHAMUIeCKUX KOMIIEHCAaTOPOB
nckaxxeHus HarpsokeHust (JIKHWH).

Pemenune 1. MBI nmo3BomsieT monaep-
KWBaTh 92JIEKTpOCHAOXeHUe Haumbosee
BaXHBIX TEXHOJOTUYECKUX
MPOIIECCOB Ha MIPEAITPUITIHI
= B TeUeHUE HEKOTOPOTO TPO-
MeXyTKa BpeMeHU. Takum

: . 00pa3om, MOXHO yCITeTh, Ha-

TpUMep, COXPAHUTL TIPO-
rpamMMy CTaHKa, BBIKJIIOUUTDH TyBCTBUTEb-
HOe 000pyI0BaHUE U T.1.

DakTruecku pabouee Bpems aBapuiTHO-
IO TIUTAHUS 3aBUCUT OT HATPY3KU U EMKO-
cTy Hakomnutenei suepruu. Hampumep, B
HUCTOYHUKAX Oecriepe0oitHOTO TUTaHUS
PCS100 UPS-I (puc. 4) B poin HAaKOIIUATE-
JIelt SHEPTUY UCTIONB3YIOTCS CYTIePKOH/IEH-
CaTOPbI VTN CBUHIIOBBIE aKKYMYJISITOPHBIE
Garapeu co CMPATbHBIMU NIEKTPOJAMMU, a
B Ka4eCTBE CBSI3YIOIIET0 yCTPOUCTBA B yCTa-
HOBKE TIPUMEHSIETCSI THBEPTOP. DTO MTO3BO-
JIIeT TIOAKITIOUEHHON Harpy3ke B Ciydae
MPOBAJIOB WJIM TIPOTIAJaHNsT HATIPSIKEHUST
OCTaBaThcsl B pabodyeM pexruMe B TeueHUe
30 cexynz. B tabnmiie 1 mpuBeneHbI Xapak-
TEPUCTUKN OCHOBHBIX HAKOTIUTEJEH IHep-
TUU.

ITpombiiuienHsiii UBIT xopotiio moaxo-
IIAT JJIST UICTIONIb30BaHUS B CUCTEMAX, TIe
CYIIECTBYIOT TPOOJIEMBI KpaifHe CHIIBHOTO
MaJeHus] HAMPSDKeHUsT WM KPaTKOBpe-
MEHHOTO OTKJIIOUEHUSI DJIEKTPOIHEPTUH.
JlaHHOE yCTPOICTBO MOTHOCTHIO ABTOHOM -
HO u wumeer Bbicokuin KIIO (99%).
PCS100 UPS-I He HaunHaeT paboTy 10 TeX
1Mop, TMOKa HampsokeHWe He TamaeT o
10—13%.

Pemenne 2. IKWH nipencrasnsieT coboit
YCTPOUCTBO C ABYKPATHBIM Tpeodpa3oBa-

HHUEM HaIpsDKEeHUsI, BXOJ KOTOPOTO TOJI-
KJTIOUEH K CHUCTEME 3JIEKTPOCHAOXKEHMUSI.
Boixon IKMWH 4yepe3 ynpasisiemblii MH-
BEPTOP U UYepe3 BOILTON00aBOYHBI TPAHC-
dopmarop (BJAT) moakitou€H K Harpy3Ke.
Bropuunas obmorka BT BkiouyeHa
TOCJIe0BATEIbHO C HATPy3KOW, U B Hel
HaBOAMTCS HATPSIKeHNE, KOMIIEHCUPYIO-
mee KoJiebaHUsI U TIPOBalIbl B CHUCTEME
9JIEKTPOCHAOKEHMSI.

JuHamuueckre KOMITEHCATOPBI NCKaXe-
HUS HanpsbkeHus, Tak e kak u MBI,
WMeEIOIMe B CBOEW OCHOBE WHBEPTOD,
00JIaIal0T  BBICOKMM KO3 (PUIIMEHTOM
noJie3Horo aeictus (10 99%) u GuicTpo-
neiictBueM. Ho B cpaBHeHWM C HCTOY-
HUKaMu OecriepeOOiHOTO TTUTAHUST KOM-
TEHCATOPhl  MCKAXEHWsI  HaTPSIKEeHUS
3aHUMAIOT TOPA3N0 MEHBIIYIO TUIOMIALb.
MakcuMaibHBbIi pa3mep yctaHoBKU PCS-
100 AVC momnocThio 3000 kB*A Bcero
2145x2408%x2409 mMm (BXI'xLLI), B TO BpeMs
KaK MICTOYHUK OecTiepeOoitHOTO MUTAHMS C
AKKyMYJISITODHBIMU OatapessMul 3aiiMET B
SITh pa3 6osblie Mecta. Kpome Toro, n3-3a
OTCYTCTBUSI HAKOTUTEJeil SHEPTUM KOM-
TIEHCATOPBl 3HAUUTENILHO [EIIeBye, YeM
WBII, nostoMy yailie BCero 0Ka3blBaroTCs
TIPETIOUTUTENIbHEE [T TIOTPeOnTENeH.

JKHWH PCS100 AVC npencraBieH Ha
puc. 5. Ero ocHOBHBIE XapaKTepUCTUKHU:
©® KOMTIIeHCAITUsT KPATKOBPEMEHHBIX TTPO-

BAJIOB HATIPSTKEHUS U TIEPEHATIPSKEHUIH;
©® HOMMHAaJIbHASI MOIIIHOCTh OT 160 KB*A

1o 30 MB-A;

o KIIJI 98—99%;
©® KOPPEKIIHS TIPOBAJIOB HATIPSIKEHUS TI0

TpéM azam 10 yposHs 40% u onHoDas-

HBIX 110 55%;
©® MOIYTbHOCTh KOHCTPYKITUU;

@ BBICOKAsI TIEPerpy30vHas ClioCOOHOCTD;
® OTCYTCTBUE OaTapeit M Ipyrux o0CayKu-

BaeMbIX HAKOTTUTEeH.

Puc. 4. UcTouHuk 6ecnepe6oitHoro nutaHus
PCS100 UPS-I

Puc. 5. luHamuyecknit kKomneHcatop
MCKaxkeHUA HanpaxeHua PCS100 AVC
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OE3OP/AI'II'IAPATHbIE CPEACTBA

Tabauya 1

XapaKTepuCTUKM 0CHOBHbIX HaKONUTENEel dHeprum

Ipynna

CBUHLOBbIE AKKYMYNATOPHbIE

uspenuii T L L T 6atapeu co cnMpanbHbIMMU 3NEKTPOAAMU
3awmta Ha 3 ¢ 3awmra go 30 ¢
Homunan oaroro pana 300 kBt HomuHan ogHoro pspa 250 kBT
B Tevenve 1 ¢ i 240 KB B TeueHue 30 ¢ (300 kB-A, cos ¢ =0,8)
(3000 kB-A, cos @ =0,8) B TeyeHune 3 ¢ » 05 ¢ =0,
PacyéTHblit cpok cnyx6bl 10 net PacyéTHblit cpok cyx6bl 10 net
XapaKrepucTuim Lmknnyeckuit pecypc > 500 000 Lnknnyeckuit pecypc > 1200
24 6noka no 32 B B psagy (kopnyca 56 anemeHToB no 12 B B pAgy
ANA OAVNHOYHbIX UK ABOIHBIX psfoB) | (1 paa Ha Kopnyc)
+375 B nocTosHHOro TOKa -
Bbicokas addekTnBHOCTL paspsaga KpaitHe Bblcokas 3t heKTMBHOCTL pa3psaa
Be3sonacHblit 1 KOMNaKTHBIM 610K _
COrnacoBaHus
CHWKeHne 06bEMOB Tpebyemoro
TEXHUYECKOro 06CayX1BaHUA IpocTora obenyieays
Mpeumywecrsa [locTynHOCTb 3anacHbix YacTei
ANA nonb3oBarena
Manas 3aHumaemas nnowanb [epmeTn4HOCTb
Manas 3aHMMaemas naowanb

HAKONJEHUE SHEPTUMU

I'POC Bcerma JODKHBI AepKaTh B pe3ep-
BE€ MOIITHOCTH TSI CITydaeB OPOCKOB HaTpy-
30K WJIM aBApPUIAHBIX OTKJIIOUEHUH TeHepa-
TOpOB. PetlieHnemM MoryT CTaTh yCTpOICTBa
xpaHeHus sHepruu (YXB), paboTa KOTO-
PBIX KOOPAWHUPYETCST BHEIITHEN CUCTeMO
YIIpaBJICHUSI DJIEKTPOCTAHIINM.

Pe3epB MOIIHOCTH BBITOMHO WMETH U
TIPEATIPUSATUSIM — OH TTO3BOJISIET TTPU KPYTI-
HBIX aBapUsIX U30eXKaTh MPOCTOST TEXHOJIO-
TMYECKUX JIMHUM, 8 TAKXKE TTOBBICUTD SHEP-
roahGeKTUBHOCTH TPOM3BONCTBA. B Kave-
CTBe ITpUMepa yCTPOICTBA XpaHEHUST SHEP-
MM MOXHO Ha3BaTb 000pydOBaHUE
PCS100 ESS. VYctpoiicTBo paccuuTaHO
Ha MIUPOKUHN MUAIa3oH MOIIHOCTEH (OT
25kB+A 1o 20 MB * A IlepeMeHHOTO TOKa).
Takne YXD mOmKIOYaOTCS Ha pa3HBIX
ypOBHsIX HampstkeHus1. Kpome Toro, cucrte-
Ma PCS100 ESS nmeeT BO3BMOXKHOCTD pa-
OOTHI B peskMe TUHAMUYECKOTO KOHTPOJISI
MMOTOKAa MOIIHOCTH, KOT/Ia TeHePUpyeTCst
TpeOyeMblIil ypOBeHb aKTUBHOM U PEaKTUB-
Hoit MotHOcTH. Ha puc. 6 mokasaHo, 4to
TAaKOW pPEXUM TIO3BOJIIET BBIPAaBHUBATH
rpadvK CpeTHECYTOUHOTO IMOTPeOIeHUS 3a

CYUET CTIaKMBAHMSI TUKOBBIX HATPY30K, YTO
B KOHEYHOM UTOTE BENET K COKPAIICHUIO
TJIATHI 32 3JIEKTPOIHEPTHUIO Ha TIPEATIPUSI-
tusix. Ecnu yyecTs, 4TO CTOUMOCTB 3J1eK-
TPOSHEPTUHU UTST TIPOMBIIIUIEHHBIX TTOTPe-
ouresneil pacTeT, HEOOXOAUMOCTb TpUMe-
HEHUsI YCTPOUCTB XpaHEHUsI IHEPTUU CTa-
HOBUTCSI OYEBUITHOA.

Hcrnonb3oBanne YXD BBHITOAHO U Ta-
paHTUPOBAHHBIM MOCTABIINKAM DJIEKTPO-
SHEpPIuH, TaK Kak BHEAPEHNE TT0JOOHOTO
000pyI0BaHMS BEAET K CHUKEHUIO NHBE-
CTUILIMOHHBIX 3aTPaT MPU CTPOUTETHCTBE
HOBBIX OOBEKTOB 3a CYET KOMIIEHCALINU
MMUKOBOTO TIOTPEOJIEHMSI, a TAKKE TTOBBI-
maeT 3G HeKTUBHOCTL PabOTHI TpaHCHOP-
MartopHbIx noacTanuuii (TI1). Hampumep,
npu ctpoutenbetBe TI1 1Mo 3asBreHHON
MOIITHOCTHU TOTpeOuTeeil u Mmociaenyio-
1IeM BHEIPEHUY CO CTOPOHBI HATPy3KH, TO
€CTbh TIPEATIPUSTHSI, COOCTBEHHOI pacripe-
NIeIEHHON TeHepaly YBeTNINBAIOTCS TT0-
TEpU MOCTaBIINKa (TEPSIETCS BLITONA, HE
OKYTIAIOTCS OKCIUTyaTalIMOHHBIE 3aTPATHI).
[MpumeHeHne YXD B IyHKTaX pacripesie-
JIEHWST SHEPTUU BEAET K CHIDKEHUIO TOJN
BBIHYXIEHHOI TeHepalnu, 3aMeHe pe-

[T1KOBOE NOTPEBNEHNE MOLLHOCTH
(TONbKO HECKOJIbKO 4acOB B [leHb)

pochunb Harpysku

UCTOYHMKA ll

Huskoe CpeaHee
noTpebnexne noTpebneHne notTpedneHne

CTABUNN3NPYET 4acTOTy U HaNpsXKeHne
B CeTn (6anaHc resepauuu/notpe6nexuns)

TMpochunb Harpysku
'<«—— 063 ycTpoiicTBa
XpaHEHNA 3Hepruu

0T OCHOBHOIO
WUCTOYHMKA

[ 6e3 ycTponcTea B
2 2 XpaHeH!s aHepriv YcTpoiicTBo
-2 Mpochuns Harpyski XPaHeHUs aHepruu
= = C yCTPOIiCTBOM 0TAAET 3Hepruo
& = XPaHEeHUs 3Heprum B CETb
=] ] Yetpoiictso Verooi
El XPaHEeHUs 3Heprnm CTPOWCTBO
2 3apskaercs = XpaHeHs 3Heprum
2 0T 0CHOBHOTO YCTPOVCTBO XpaHEHUst SHEprun 3apAxasTCa
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Bpems cyToK, 4

Puc. 6. BbipaBHUBaHuUe rpaduKa CpegHecyTo4YHOro NoTpe6aeHns Npyu NnoMoLM YCTponcTea

XpaHeHua 3Hepruu

3epBHBIX/TTMKOBBIX TPAAULIMOHHBIX SHEP-
ro0JIOKOB MaJIoOl U cpeaHelt MOIIHOCTU
(mo 50 MBT) 1 yMEHBIIEHUIO CTOUMOCTH
BrageHus. Tak, sKCIUTyaTallMOHHbIE 3a-
TPaThl CUCTEM Ta30BOI TeHepaIluy COCTaB-
nstioT 87 320 py6. B MecsIIl, YTOJIbHOM Te-
Hepauuu — 43 660 py6., a YXO — 0 py6.
(6e3 yuéra 3apabOTHOI TUTATHI OOCTYK1-
BAIOIIETO TTEPCOHANIA).

O6nacT npMMeHeHns YCTPOICTB

XpaHEeHUsa 3Heprum

® ViyullleHWe mapaMeTpoB
3JICKTPOIHEPTUHU, CTAOMIN3AIIUST YaCTO-
THI ¥ HAIIPSDKEHMST B CUCTEME 3JICKTPO-
CHaOXeHMS.

@ YBeIMueHNeE IMPOITYCKHOM CITOCOOHOCTH
JIMHUM TIpY iepeaade v pacIpeneaicHun
SHEPTUU.

® BripaBHMBaHUE TpadUKOB CpemaHecy-
TOYHOT'O DHEPIOMOTPEOICHUS 3a CUET
MapajieIbHOU pPabOTHI C CEThIO B TIe-
PYOI TMKOBBIX HAIPY30K.

® Pe3epBupoBaHUe TPaIUIIMOHHBIX LICHT-
panu30BaHHBIX TCHEPUPYIOIINX MOIII-
HOCTEH.

® HTerpanus Bo300OHOBISIEMBIX UCTOY-
HUKOB SHEPTUM B CYIICCTBYIOIINE CH-
CTEMBI 2JIEKTPOCHAOKEHMS.

® Peanmzanusa ruOpuaHBIX MUKpPOCETEH 1
ABTOHOMHOTO 3JICKTPOCHAOXCHMST C
BO3MOXHOCTBIO MHTETpallui B OIHOI
CHCTEME KaK TPaaIUIIMOHHBIX UCTOYHU-
KOB SHEPTUH (IU3eIbHBIC, Ta30ITOPIITHE-
BBI€ 3JICKTPOCTAHIINM ), TAK K BO30OOHOB-
JISIEMBIX (COJTHEUHBIC ITaHEe, BETpOTe-
HEpaTopHI).

KadecTBa

3AYEM YAYYLWATbh KAYECTBO
JHEPIrUM

K coxanennio, Hy>KHO TpPU3HATh, UYTO HA
CETOMHSIITHUH IeHb MTPEATPUSTUS HEOXOT-
HO BHEPSTIOT Y ce0sT TEXHOJIOTUY, CITOCO0-
CTBYIOIINE TIOBBIIIEHUIO 3(DGHEKTUBHOCTHU
TPOM3BOACTBA 32 CUET YIYUIICHUS Kadye-
ctBa Heprun. Ho cokoHOMUB Ha ycTaHOB-
K€ WHHOBAIMOHHBIX TPUOOPOB, TOBBI-
matomux KO, mpunércs 3aknanbiBaTh He-
MaJble pacXoibl HA PEMOHT TeXHOJIOTIe-
CKOTO 000pYIOBaHMSI TTPOU3BOICTBEHHBIX
nHUR. MOXeT CHU3UTHCST Ka4eCTBO BbI-
IMycKaeMo# TTPOAYKIINH, & COOTBETCTBEH-
Ho, u cripoc. Ecnu 3amymaThest 060 Beex
TepevncIeHHBIX (haKTopaxX, CTAHOBUTCS
OYEBUIHBIM — TIOBBIIIATE 3 (PEKTUBHOCTD
U YCTIENTHOCTH IIPOU3BOJICTBA HEOOXOANMO
OTHOBPEMEHHO C yJTy4IlIeHUeM ToKa3aTe-
JIeil KadecTBa IMOCTYMAIOIIe 3JIeKTpo-
SHEPIUU U COBEPIICHCTBOBAHNEM HAIEX-
HOCTHU CUCTEMBI 3JIeKTPOCHAOXeHUS. @

E-mail: lenavoinovich@mail.ru
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