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BBEOEHUE

DKoJioruyeckue mpodJieMbl MIAHETApHOTO MaciiTada U 0003pumas mep-
CIIEKTHBA MCTOILIEHUS TOIIMBHO-IHEPIETUYECKUX PECYPCOB 3€MIIM BbI3bIBA-
0T BO BCEM MHPE POCT HOBOW HHEPreTHMKH, OCHOBAHHOW Ha IIMPOKOMAC-
mTaOHOM UCIOJIb30BAaHUU BO300OHOBIIIEMBIX SHEPIOPECYPCOB ITUIAHETHI: COJI-
HEYHOT'O M3JIy4YEHUS], BETPA, HOTOKOB BO/IbI, TEOTEPMAJIbHON IHEPTUH U SHEP-
v OMOMACCHI.

DT TEHACHUMU OTPa)keHbl U B «DHEpreTuyeckoil crparerun Poccum Ha
nepuoa a0 2030 roga». B kayecTBe cTparernueckux Uejaeld UCHOJIb30BaAHUS
BO300HOBIISIEMBIX UCTOYHUKOB 3Hepruu (BUD) u MecTHBIX BUJOB TOILIMBA B
ATOM JOKYMEHTE ONPECIICHBI:

v/ CHIDKEHHE TEMIIOB POCTa aHTPOIIOTCHHOM HArpy3Kd Ha OKPYKaroIIyIo
Cpeay W MPOTUBOACHCTBHE KIMMATUYECKUM U3MEHEHUSIM MPU HE00XO0-
JTUMOCTHU YJIOBJIETBOPEHUS PACTYIIETO MOTPEOICHUS SHEPTHUH;

v/ paluoHabHOE MCIIOIL30BAHUE M CHIDKEHHE TEMIIOB POCTa HOTpelIIe-
HUS MUMEIOLIUXCS PECYPCOB MCKOIMAEMOro TOIUIMBA B YCJIOBUSAX HEU3-
OEKHOT0 UCTOIICHHSI €T0 3aIacoB;

v’ COXpaHEHHE 37I0POBbS HACEIICHUS M KaYeCTBA JKU3HU MyTEM CHHKEHHSI
TEMIIOB POCTa 3arpsi3HEHUS] OKPYKAOLIEH CPeIbl MPU UCTOJIb30BAHUU
MCKOIIAaeMOT0 TOIJIMBA, CHIDKEHHE OOIIErOCYyAapCTBEHHBIX PAcCXOJI0B
Ha 3/IpaBOOXPAHEHUE;

v/ CHIKEHHE TEMIIOB POCTa 3aTpar Ha pacupeieieHie U TPaHCIIOPTHPOB-
KY DJICKTPUYECKOW PHEPTUM U TOILJIMBA U BO3HUKAIOIINX MPHU 3TOM I0-
TEpPB;

v/ BOBIICUEHHE B TOILIMBHO-DHEPTETHUYECKHMU OagaHC IONOIHUTEIBHBIX
TOIUJIMBHO-PHEPI€TUYECKUX PECYPCOB;

v/ NOBBHIIICHHE YPOBHS 3HEPreTHYECKOM OE€30MACHOCTH M HAIEKHOCTH
YHEPrOoCHAOKEHUS 3a CUET YBEJIIUUCHUS YPOBHS €T0 JCIEeHTpaTUu3aIiu.

[To cymecTByrOmUM OIEHKAM, TEXHUYECKUU PECypc BO300HOBIISIEMBIX
WMCTOYHUKOB dHEPTruu (MpeodIIalalollyio A0 B KOTOPOM MMEET MOTEHIIUAI
MCIIOJIb30BAHUSI SHEPTUU COJIHIIA U SHEPTUM BETpa) COCTaBIIAECT HE MeHee 4,5
MJIPJI.T y.T. B TOJI, UTO O0Jiee UeM B YETHIPE pa3a MPeBbIIaeT 00hEM MOTPeO-
JIEHUS BCEX TOIUIMBHO-IHEPTETHUYECKUX pecypcoB Poccun. DKOHOMUYECKUI
noteHuuan BUD 3aBUCUT OT CYIIECTBYIOUIMX 3KOHOMUYECKHX YCIIOBUIA;
CTOMMOCTH, HaJIM4Ws W KayecTBa 3alacoB MCKOIMAEMBIX TOIUIUBHO-
HSHEPreTUUYECKUX PECYPCOB; PErHOHAIBHBIX OCOOCHHOCTEH U T.A. YKa3aHHBIN
MOTEHIIUAJI MEHSETCSI BO BPEMEHHU U JIOJKEH CIEIUAIbHO OIEHUBATHCA B XO-
JIe TIOJITOTOBKU M PeaTN3ali KOHKPETHBIX MPOrpaMM U MPOEKTOB MO pa3BU-
tui0o BUD (¢ ydeToM KOMIUIEKCHOW OIICHKM WX KOHKPETHOTrO BKJIaja B JI0-
CTHKEHUE YKa3aHHBIX CTPATErHYECKUX LIeIIeH).



Bo3oOHoBsiemast HepreTuka cocoOHa BHECTH 3HAYUTEIbHBIN BKIIAJ B
pelIeHNe BaKHEUIEH MpoOJIeMbl SHEPrOOOECTICUEHHSI IEIEHTPAITM30BAaHHBIX
paiioHoB Poccun Ha 10110 KOTOpBIX npuxoautcs a0 70% teppuropuu crpa-
HbI C HacesjaeHueM 110 20 MIIH. YEIOBEK.

Hanbonee nepcrneKTUBHBIM BApUAHTOM IMOCTPOEHUS aBTOHOMHBIX JHEP-
TeTHYECKUX KOMIUIEKCOB ISl TAKUX OOBEKTOB MPEJCTABIISAETCS UHTETPAIIHS B
JU3EITbHYI0 CUCTEMY JJICKTPOCHAOKEHHS BETPOBBIX M (DOTOIIEKTPUUECKHUX
CTaHIIMH.

1. CNMOCOBbI NOCTPOEHUA SHEPTETUHECKUX KOMIMJIEKCOB
C YYACTUEM BETPOBbIX U COJIHEYHbIX 3JIEKTPOCTAHLIUNA

CreneHp yd4acTHsl 3JIEKTPOYCTAHOBOK BO30OHOBJISIEMOM 3HEPre€TUKH B
ANEeKTpU(UKAIUA OOBEKTa 3aBUCUT OT MHOTHX (DaKTOPOB, CPEAH KOTOPBIX
BAKHEMIIMMU SIBIIIIOTCA: dHEpreTndeckui noreHnuan BUD u ero uzmene-
HUE BO BPEMEHU, NOTPEOHOCTH 00BEKTA B MOITHOCTH U SHEPIHH, TPEOOBAHUS
K HAJIeKHOCTH 3JIEKTPOCHAOXKEHMS, SIKOHOMHUYECKHE IOKA3aTed CHUCTEMBbI
ANEKTPOCHA0KEHUS. B 3aBUCUMOCTH OT 3TUX U ApYruX (aKTOPOB BHIOMPAET-
Csl COCTaB M CTPYKTYpPa SHEPI€TUYECKOI0 KOMILIEKCaA.

ITo cocTaBy COBpEMEHHBIE YHEPrOYCTaHOBKH ISl JELEHTPAIIU30BAaHHOIO
AJIEKTPOCHAOKEHHSI MOTYT CTPOUTHCS HAa OCHOBE ABTOHOMHBIX BETPOBBIX U
COJIHEYHBIX 3JIEKTPOCTAHIMI WJIM HAa OCHOBE COBMECTHOI'O MCIIOJb30BAHUS
AJIEKTPOYCTAHOBOK BO300HOBIIIEMOI JHEPreTUKH M JU3EJBHBIX 3JIEKTPO-
CTaHLMK. BapuaHT ¢ Iu3enpHON reHepanuer MOXKET peaanu30BbIBATHCS C HC-
nosib3oBanueM J[OC B KayecTBe pE3EpPBHOIO HCTOYHHMKA SJIEKTPONUTAHUS,
au00 IS COBMECTHOW paboThI C 3JIEKTPOYCTAHOBKAMH BO300HOBIISIEMOI
AHEPIreTUKU HA OONIYI0 HArPy3KY.

1.1. ABTOHOMHbIE€ CUCTEMbI 3HeKTpOCH36)KeHVIF| Ha OCHOBe BO3-
OoOHOBNAEMbIX OQHEeproncTto4yHUKoB

N3-3a mepeMeHHOro xapakTepa rpa(uKoB 3JIEKTPONOTPEOICHUs U SHEP-
reTUYECKOTO MOTEHIMaNa BO300HOBISEMOTO HCTOYHHKA, B COCTAB CXEMBI
HYHEPrOCUCTEMBI JOHKHO BXOJUTh YCTPOUCTBO HAKOIICHHUS 3JIEKTPOIHEPTUU.
O600uIeHHasi CTPYKTypa aBTOHOMHBIX BETPOBBIX M COJIHEYHBIX 3JIEKTPO-
CTaHIIMM MOKa3aHa Ha puc.l.
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Puc.1. AemonomHas ycmanoka 60300H08IAEMOU IHEPLeMUKU.
BUD-60306H06156Mb11I UcmouHuK dHepeuu, [IT13-npeobpazosamens nepeuuHo2o 3Hepeo-
pecypca, B/l1-svinpsamumens unu npeobpazosamens snekmposnepauu, Ab-
akkymynamopuas oamapes, AU-asmonomuwiii uneepmop, H-naepyska, bH-6annacmuas
HazpysKa.

B naHHOW cxeMe Harpyska 4epe3 aBTOHOMHBIM HMHBEPTOP IMUTAETCS OT
aKKyMyJIATOpHON Oarapeu. IlukoBasi MOIIHOCTb Harpy3Ku ONpEIeIseTcs
MOIIIHOCTBIO HaKomuTelss M uHBepTopa. CpenHss MOIIHOCTh HArpy3KH Ha
KOHKPETHOM BPEMEHHOM MHTEPBAJIC ONIPEAEIIAETCS MOJ0KUTEIBHBIM dHEPre-
TUYECKUM OaJlaHCOM HAKOIUTEJNs, KOTJla ero SHeprus, nouydenHas or BUD,
IPEBBILIAET YHEPTUI0 OTAAHHYIO B Harpy3Ky (¢ yueroMm Ko3((ULHUEHTOB IO-
JI€3HOr0 JEHCTBHUS M PAalMOHAIBHBIX PEXKUMOB pPAOOTHl 3HEPreTUYECKOTO
o0opyioBaHus, B IEPBYIO0 OUepeab aKKyMYJSATOpHBIX Oarapeil). bamnactHas
Harpy3ka NpUHUMAeT BO3MOXKHBIE M3JIMIIKU 3JEKTPOIHEPTHH, HE BOCTPeOo-
BaHHbIE B TEKYIINIl BPEMEHHON MHTEPBAJ HArPy3KOM U aKKyMYJIATOPHOU 0a-
Tapeen.

OuyeBuiHO, 4TO JyIsi oOecrnieueHus: YHEeProdPheKTUBHOrO pekuma o0opy-
JIOBaHUSl pacCMaTPUBAEMOI0 YHEPreTUYECKOT0 KOMIUIEKCAa HeoOXOoAuma HH-
TEJUIEKTYaJIbHAsI CUCTEMA YIIPABIICHHUS €70 SJIEMEHTAMM.

B cBs3M ¢ CylIECTBEHHBIMH CYTOYHBIMU M3MEHEHMSIMH IOTECHLIAAJIA BET-
pa 1 COJIHEYHOI'0 U3TyYEHUs!, KOTOPble OOBIYHO HE COOTBETCTBYIOT CE30HHBIM
U CYTOUHBIM HM3MEHEHUSAM IpadUKOB 3HEPromnoTpeOreHus], JEKTPOCHaOMke-
HUE JCLICHTPAIN30BAHHBIX OOBEKTOB TOJBKO OT BO30OHOBIISIEMBIX JHEPro-
UCTOYHUKOB MPAKTUYECKU HEBO3MOXKHO. OOIacTh X MPUMEHEHHMsI, KaK Ipa-
BUJIO, OIPaHUYEHA OTIEIbHBIMU MOTPEOUTENISIMH MOIIHOCTBIO B Ipenaeax
equHuIl KBT.

1.2. FTMOpUAHBLIE CUCTEeMbI 3NIeKTPOCHAGXeHUs ¢ AyONUpPYoLWUMHK
An3enbHbIMU 3M1IeKTPOCTaHLMAMMU

Coueranue rapaHTUpOBaHHOrO 3HeprouctouHuka — JIDC u HecTaOuib-
HOTO BO300HOBJISIEMOTO TO3BOJISIET MOCTPOUTH YHUBEPCAJIbHBIE YHEPTOKOM-
IUIEKCHl C HEIJIOXMMH TEXHUKO-DKOHOMHUYECKMMHU XapaKTepUCTHKAMH,



HAJIeKHO 00ECeUMBAIOIMMU 3JIEKTPOCHAOKEHNE PA3IMYHBIX JELEHTPaIN-
30BaHHBIX OOBHEKTOB.

BapuanT SHepreTnyeckoro KOMIUIEKCA C JIBYMsS JHEPrOMCTOYHHMKAMM
Kbl U3 KOTOPBIX CLIOCOOEH MOKPHIBATh B ONPE/ICIICHHbIE BPEMEHHbIE UH-
TepBajbl NOTPEOHOCTH AIEKTPUUECKOW HArpy3Kd XapaKTEepU3yeTcss MaKCH-
MYMOM BO3MOXHOCTE€M MO 3aMELICHHUIO JW3EJIbHOM TE€HEpaluu >SHEpPrueu
BO300HOBIISIEMOr0 MCTOYHHMKA. COKpallleHHe BPEMEHU padOThl JU3EIbHON
YacTH 3HEProKOMILIEKCa O0eCrneYyMBaeT MaKCUMYM SKOHOMHUHU IU3EIbHOTO
TOIUIMBA Y YBEJIMYMBAET CPOK AKcruryatanuu [[29C.

Bo3smoxnocTh otkntoueHus JJ9C B neproapl BBICOKMX 3HAYEHHUU MOTEH-
1uasa BO300OHOBIISIEMOIO SHEPrOpeCypca JOCTUTAETCsl YCIOKHEHUEM COCTaBa
rUOPUIHOTO YPHEPTOKOMILIEKCA U AITOPUTMOB YIIPABIICHUSI €T0 DJIEMEHTAMH.

OO6o01eHHas cxema THOPUIHON CUCTEMBI JIEKTPOCHAOXKEHUSI paccMart-
pPUBAEMOTO THUIIA NIPUBEACHA HA PUC.2.
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Puc.2. I'ubpuonwiii snepeemuueckuii komnaexc ¢ oyonupyroweti JJ3C.
HDC-ouzenvnas snekmpocmanyus, I1113-npeobpazosamens nepsuyHo2o suepeopecypca,
IIH- npeobpaszosamenv nanpsiscenus, UI1b-ucmounuk becnepeboiinoco numanus, H-
Haepyska, bH-boannacmuas naepyska.

[IpencraBnenHass cxema TUOPUIHOIO SHEPreTUYECKOro KOMILIEKca
MpeaycMaTpuBaeT OOBEIMHEHHUE PA3JIMYHBIX HCTOYHUKOB 3JIEKTPOIHEPrUU
Ha IIMHE [IEPEMEHHOTr0 TOKA.

B nepuos BeICOKOT0 nOTeHIMaIa BO300HOBIsieMOro sHepropecypca J19C
otkimouaercs. Konebanus morpednsieMoir u renepupyemoii or BUD morHo-
cTH aeMndupyercs 3anacom >Hepruu B akkymyisaropax UIIb, aro mo3BomsieT
YMEHBIINUTH KOIn4ecTBO 3amyckoB [12C.

B 3aBucumocTH OT COOTHOILIEHHs yCTaHOBIEHHBbIX MomiHocTed [IOC m
YCTAaHOBOK BO300HOBIISIEMOUN SHEPTeTUKH B THOPUIHOM KOMIUIEKCE MOXKET



IpeaycMaTpuBaThCa pasfieibHas padoTa 3TUX SHEPTOMCTOUYHHUKOB WIIU pe-
UM HX MMapajuieIbHON paboThl Ha OOIYI0 HArpy3Ky B OMpPENEIEHHBIX CUTY-
anusx.

O4eBUAHO, PEKUM Pa3ACIbHON pabOTHl MOJApPa3yMEBAE€T OTHOCUTEIHHO
0OJBIIYI0O yCTaHOBJIEHHYIO MomHOCTh IO Bo300HOBISIEMOrO 3HEpro-
ncroyHuka. COOTBETCTBEHHO, MTHOBEHHAs MOIIHOCTb BE€TPOBOM WM COJI-
HEYHOW SJIEKTPOCTAHIIMM MOXET CYIIECTBEHHO NPEBBIIIATH HOMUHAIBHYIO
Harpy3ky. g yTwin3anuu U30BITOYHOM AJIEKTPOIHEPTHH IMpeayCcMaTpuBa-
eTcs OayacTHas Harpy3ka bH.

Jloniss «3eneHoi» ANEeKTPOIHEPTUH B OOIIEM 3HEpPreTUYecKoM OanaHce
paccMaTpUBaEMOIl CUCTEMBI 3JEKTPOCHAOKEHU OOBIYHO COCTABIIIET HE Me-
Hee 50%.

[Tpy MEHBIINX YCTAaHOBJIEHHBIX MOIIHOCTSAX YCTAHOBOK BO300HOBIISEMO
DHEPIeTUKH YBEIIMYMBAETCSA Harpy3ka Ha JIU3ENbHYIO0 reHepauuto. Poct ort-
HOCUTEIBbHON MPOJOJIKUTENIBHOCTH pexxuMoB renepauun 11119 BUD we no-
CTaTOYHOM JJIsi TEKYIIEro MOKPBITHS HArpy3KH OIpenessieT Leecoodpas-
HOCTh PEXKHMMOB TapajljIeIbHONW pabOThl TOIUIMBHOTO W BO300HOBJISIEMOTO
KOMIIOHEHTa THOPUAHOMN AIEKTpOoCcCTaHIMU. Peanu3aius Takoro pojia pexxuma
TpeOyeT JOMOJHUTEIIBHOTO YCIOKHEHUS! AITOPUTMOB YIIPABIICHUS SHEPreTH-
YEeCKOT0 KOMILJIEKCAa BBEJICHHUEM B €r0 COCTaB COOTBETCTBYIOIIETO 000pyIO-
BaHUSI: YHUBEPCAIBHOTO UHBEPTOPA, CIIOCOOHOI0 padoTaTh aBTOHOMHO U Ia-
PAJUIENIBHO € JIEKTPUUYECKOMN CETHIO, YCTPONCTBA CHHXPOHU3ALUU.

JlanpHEHIIUM pa3BUTHEM WHTEIJIEKTYAJIbHBIX TUOPUIHBIX CUCTEM DJIEK-
TPOCHAOKEHUS SABJISETCA UCTOJIb30BaHUE B HUX MHBEpTOpHBIX [[DC [4].

CrpykTypa Takux KOMIUIEKCOB MIOKa3aHa Ha puc.3.

[IpenmymectBom uHBepTOpHOU JIDC sBNsieTcsl COKpalleHUE pacxoja
TOIUUIMBA B PEKUMaX MajbIX HArPYy30K 3a CUET CHMXKEHUS YaCTOTHI BPAILICHUS
Z3eNb-TeHepaTopa.

OObIyHO B KauecTBe mpeobpaszoparens Hanpsokenus [IH B takux cucre-
Max HCIOJIb3YIOTCS BBITPSIMUTEILHO-UHBEPTOPHBIC MPEOOPA30OBATENH YACTO-
Tl (B-AN). Takue »xe nmpeoOpa3zoBaTen BXOIAT B COCTaB COBPEMEHHBIX BET-
POAJIEKTPOCTAHIINNA. ITO 0OCTOSATENBCTBO, a TAKXKE T€HEPaLUs AJIEKTPOIHEP-
rui OTOIICKTPUIECKUMU MOJYJISIMA HA TOCTOSHHOM TOKE, OMPEICIISIIOT
BO3MOXHOCTh OOBEIUHEHUS SHEPrOUCTOYHUKOB THOPHUJIHOM CHUCTEMBI Ha
IIMHE MOCTOSHHOTO TOKAa C MOMOILBIO BBIIPSMUTENEH WM MpeoOpazoBarte-
ne#t Hanpspkenus (B/I1).

[IluHa NMOCTOSIHHOTO TOKa SBJISIETCSI KOHKYPEHTHO-CIOCOOHBIM BapHaH-
TOM TIOCTPOEHHSI CUCTEMBI, OOBEIUHAIONICH SHEPrOUCTOYHUKU Pa3IUYHON
(bu3HYecKoi MPUPOIbI.



a3cC — MNH ——>{ BH

nepemeHHoro
S nnafs MH == L | H

UMNB [«—

Puc.3. I'ubpuonwlii sHepeemuueckull KOMIIEKC C WUHOU NePeMeHH020 MOKA U UHBEePMOp-
nou /[2C

gac i~ B H

BM—3> MM > Bln HOC'II:L(I)::Ia-IOI'O BH

TOKa

AY

Puc.4. I'ubpuonwiii snepeemuyeckuti KOMIIEKC ¢ WUHOU HOCMOSHHO20 MOKA.
B/I1-evinpsamumens unu npeobpasosamenv Hanpsxcenus, AY-axkymyaupyiowee ycmpoti-
cmeo, AH-asmonomubiii uneepmop

[IpeumyiecTBa MMHBI IEPEMEHHOTO TOKA IMPOSIBIISIIOTCS MPHU MOCTpOE-
HUU CHUCTEMBI PACTpEeTICHHOW TeHepalui, OObBIYHO WMEIOIIEeH MECTO IMpHU
WHTETPAllMA dHEProycTaHoBOK BMD B CyIIECTBYIOIIME CHCTEMBI 3JICKTPO-
CHaOKEHHS.

1.3. FTMOpuAaHbIe CUCTEeMbI 3J1IeKTPOCHAGXEeHUs1 C COBMECTHOM
BeTPO-COJIHeYHO-AN3eNbLHON reHepauuen

CoBMecTHas paboTa B aBTOHOMHOM cucteme aekTpocHadxkenus J9C u
YCTAaHOBOK BO300HOBJISIEMON HHEPreTHKH HauOoliee pPaluOHAIBHO OCYy-
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IECTBIISIETCS KaK paboTa BETPOBOM U (POTORIEKTPUUECKONW CTAHIIMU HA AJIEK-
TPUYECKYIO CeTh, 00Pa30BaHHYIO AU3EIbHOM dekTpocTaniuei. J[9C B aToM
Cllydae pacCcMaTpHBAETCsl KaK OCHOBHOW MCTOYHHUK 3JIEKTPO’HEPIUH, a yya-
CTHE B FeHepaluu BO30OHOBIISIEMbIX HCTOUHUKOB JIEKTPOIHEPTUU MTO3BOJISET
SKOHOMMTH YaCTh TOIUIMBA.

[To ycrnoBusIM yCTOMYMBOCTH CHCTEMBI 3JIEKTPOCHAOXKEHUS, ONpeessie-
MBIM cooTHomeHueM MomHocTeil I9C u ceTeBbIXx MHBEPTOPOB (POTO- MK
BETPO3JIEKTPOCTAHIMI, MIHOBEHHasi MOIIHOCTb BO300HOBIIIEMON 4YacTu
DHEPreTUYECKOr0 KOMIUIEKCa He JoJpkHa mnpesblars 40-50% wmomHocTH
JD2C. CooTHollIeHHE CPEAHUX 3HAUCHUN MOIIHOCTEH BO30OHOBIISIEMON U JU-
3eJIbHOM YacTeil ruOpUAHOIO SHEPrOKOMILIEKCAa OPUEHTUPOBOYHO COCTABIISA-
et 1/5.

CrpykTypa Takoro KOMILUIEKCa IIPUBEICHA Ha PUC.5.

nacC » H

EM—B—> nna

Puc.5. I'ubpuonwiii snepeemuueckuii Komniekc ¢ nocmosauro pabomaroweti J{3C

JIocTOMHCTBOM TMOJOOHBIX KOMIUIEKCOB SIBJISIETCS UX MPOCTOTA, MO3BO-
JISIOIAsT CHU3UTh TPEOOBAHUS K CUCTEME YIPABICHUS M CBECTH K MUHUMYMY
cOoCTaB 000pYOBaHUS.

HenocratkoMm Mmo00HBIX KOMIUIEKCOB SIBISICTCS CPABHHUTEIIBHO HEOOJIb-
I0M 00BEM 3aMEeIleHHUs AU3EITbHON TeHepaIHH.

2. BbIBOP COCTABA U CTPYKTYPbl SHEPTETUYECKOI'O
KOMITJIEKCA

OOBbeKThl BO30OHOBIIIEMON SHEPTETUKU B CHILY 3aBUCHMOCTH OT IIPUPO-
HBIX YCJIOBHMM, MHOTOOOpa3HBIX KOMIIOHOBOK, COCTaBa, crioco0a IpOU3BOA-
CTBa paboT, B3aUMOJICUCTBUS C OKpY’Kalolllel cpefoid, B OOJNBIIUHCTBE CIIy-
4acB YHUKAJIbHBI.
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Bp10op onTUManbHOrO BapuaHTa MPOCKTa MPEIyCMaTPUBACT y4eT MHO-
I'MX B3aUMOCBSI3aHHBIX (DAKTOPOB M MPOU3BOTUTCS MOCPEACTBOM CEPHUU I10-
CJICJIOBATEIBLHBIX YTOUHSIONINX PAaCUCTOB.

K OCHOBHBIM MapamerpaM THOPHUIHOTO SHEPreTHYECKOrO KOMILICKCA,
TIOJIeXKAIUM 0OOCHOBAHUIO B IPOIIECCE MPOCSKTUPOBAHUS OTHOCSTCS:

v/ OlleHKa DYHEPreTHYECKUX MOTPEOHOCTEN 00BEKTa IEKTpOCHabKe-
HUS,

v/ OIlCHKa KOHOMHYECKOTO IMOTEHI[MATa BO30OHOBISIEMOTO 3HEPIo-
pecypca ( BeTpa U COJIHEYHOTO H3IIyUCHUS);

v’ mapameTpbl SHEPreTUYECKOr0 000PYI0BAHHS;

v/ yCTaHOBJIEHHAs MOIIHOCTh KOMIUIEKCA M €r0 COCTABJISIONINX;

v’ IlapaMeTpbl KOMMYHHUKAIIHHA.

Ha cramun TOO mnpoekTa 00s3aTEIBHBIM SBIISETCS SKOHOMUYCSCKHIA pac-
4eT MPOCKTA U OlleHKa ero 3 (HEKTUBHOCTH.

2.1. OueHKa 3HepreTM4YeCKMX NoTpedbHocTen 06 HLEKTalaNeKTPo-
CHaGXxeHuA

OOBEKThl  JIEHEHTPAIM3OBAHHOTO  JJIEKTPOCHAOXKEHHSI  Pa3IMyaroTCs
00JbIINM pa3HOOOpa3ueM MO YCTAaHOBJIEHHOM MOIIHOCTH, peXUMaM SHEpro-
notpebseHusi, TpeOOBaHUSAM K Kaue€CTBY 3JIEKTPOIHEPTUU U T.I., B CBSI3U C
4yeM, UX JJOCTaTOYHO CJIOXKHO Kinaccupuuuponars. Haubomnbinee pacrnpoctpa-
HEHHUE JCLEHTPATU30BAHHBIE CHUCTEMBI 3JEKTPOCHAOKEHUS TMONYYHIN IJis
oOecrieyeHus ANEKTPUIECKON SHEPTUEN CIEeqYIOIIMX IPYII NOTPEOUTENEi:

e WHAMBHUAyaJbHBIC TOTPEOUTETN HEOOIBIION MOITHOCTH OT €IUHUIL 0 Je-
CATKOB KBT — KOTTEI’)KM M 3aropoJiHbIe JoMa, MET€OCTaHI[MH, BBILIKUA CO-
TOBOI CBSI3M, MOJIEBbIE OOBEKTHI U SKCHEAULINH, (PepMEepCKUe XO3sICTBa,
NOTrpaHUYHbIC, PalapHble U HABUTALIMOHHBIE MOCTHI U T. 11.;

o TPYIIIOBBIE HEMPOMBIIUICHHbIE MOTPEOUTENIM YCTAaHOBJIECHHOW MOIIHO-
CTBIO OT JIECATKOB /10 COTEH KBT — OT/eNIbHbIE KPYITHBIE KUJIbIE 34aHUS U
MUKpPOPAMOHbI, pa3nyHble OOBEKTHl COIUAIBHOU Cc(depbl, TOProBbIE
NPEANPUATUS U YUPEKICHUS 3IPABOOXPAHEHUS, IEPEBHU, CENA, MOCEIKU
MaJIOATAKHOU 3aCTPOVKH U T. 1.;

e IPOMBIIUIEHHBIE MPEANPUATHS C YCTAHOBIEHHOW MOLIHOCTBIO OT COTEH
70 ThicAY KBT — riiaBHBIM 00pa3om mpeanpusatus HedTe - ra3o700bIBa-
IOIIEN OTPacieu.

XapakTepHOl 4epTOl JAELEHTPATU30BAHHOIO MOTPEOUTENS SIBISIETCS
PE3KONEPEMEHHBIN rpauK 3JIEKTPUUECKON Harpy3Kyu B TEUEHHE CYTOK M I'O-
na. B xauectBe mpumepa, Ha puc.6 IpUBEAEH CYTOUYHBIN rpaduk norpeodiie-
HUS HEOOJIBIIIOTO aBTOHOMHOTO MOcCeJieHus [2], a Ha puc.7 — roJ0BOM rpa-

12



¢buk. [Ins HagexxHoro obecredyeHus MOTPEOUTENs FIEKTPOIHEPTUEH B TaKUX
YCJIOBHSIX HEOOXOJUM TPOCTOM, HAJEKHBIM, IKOHOMUYHBINA, MAHEBPECHHBIN
MCTOYHUK DJICKTPOIMUTAHUSA, KOTOPHIA UMEET BO3MOXXHOCTh KOHCTPYKTHUBHO-
T'O UCTIOTHEHUS Ha MHUPOKUN JUANa30H yCTAHOBIEHHBIX MOITHOCTEH.

160

140

Harpy3ska, kBT
N B O ® 8 I:;
o o o o c o

o

0:00 4:00 8:00 12:00 16:00 20:00 0:00

Yacer

Puc.6. Cymounvuii epagpux snekmpuueckux Hazpy30K HeOOnbUL020
ABMOHOMHO20 NOCENEHUs.

SAusapp | 39040
®eppanb | 32400
Mapt 31840
Ampens | 31600 | | o7
Maii 35680 CeHT...
Hronb 31440
Wion» | 31520 | | ie7e
Asryct | 36800 Mai

Centsiops| 39840 Mapt

Oxts10ps | 42000 AHBa...

Hosibpe | 35600 0 10000 20000 30000 40000 50000
Jlexa6pb | 36560 KBT™

Puc.7. I'ooosoti epaghux snekmpuueckux Hazpy3ok obvexma
A6MOHOMHO20 IJIeKMPOCHADIHCEHUSA



Pacuernas snexTpuueckass MOIIHOCTh aBTOHOMHOTO OOBEKTa 3JIEKTPO-
CHAOXKEHMSI OMPENIEIACTCA M0 U3BECTHBIM METO/IMKaM. Tak, eciii B Ka4eCTBE
00BEKTa AIEKTPOCHAOKEHUS BBICTYIIAET MPEANPHUATHE, TO MOKHO HCIIOJIb30-
BaTh METOJl YIOPSAIOYCHHBIX AUarpaMM . Eciiin 00BEKTOM SBISETCS JKHIIOE
3n1aHue (pa3IuyHbIX TUIIOB) WM KOMIUIEKC 3[aHUM (MOCEJIOK, MUKPOPaloH)
TO MO>XHO BOCTIONB30BAaThCSI METOAMKAMHU, H3I0KEHHBIMU B [2]. CiiemyeT oT-
METUTh, YTO TIEpPEe] HAYAJIOM pacyeToB HEOOXOAMMO TMPOAHATU3UPOBATH
YCTaHOBJICHHBIE DJICKTPOIPUEMHUKH T10 TIOTPEOJIIEMOM MOIITHOCTH U TIPOBE-
CTH KOMIUICKC MEPOTPUATHIA 10 CHUKEHUIO MoITHOCTH. Hampumep, B kade-
CTBE OCBEILECHUS MCIOJIb30BaTh dHEprocoeperaroniye (CBETOAUOIHbIE) JIaM-
b, UCKJIIOYUTh TAaKHE JJICKTPONPHUEMHUKH, KaK «TEILIbIA MO, OOHIephl 1
Ap.

Jlist MoaenupoBaHusl JIEKTPUYECKONM HArpy3ku oOBbEeKTa MOXKHO HC-
M0JIb30BaTh BEPOSITHOCTHO-CTATUCTHUUYECKYIO MOJIENb, 3aJaBa€MyI0 BbIpaXKe-
HUEM:

rae P .— pacueTHas akTWBHas Harpyska Ha i-OM 4Yace CyTOYHOro rpaduka;

P - MmaTemaTHdecKoe OXKUaHNE HATPY3KH HA i-OM Yace CYTOYHOro rpaduka;

l
- Koo OUIKMENT HAEKHOCTH PACUETa, KOTOPBIA ONPEEIeT BEPOITHOCTD,
C KOTOpPOH CilyyailHble 3HAUEHUS! HArpy3KH OCTaHYTCS MEHBIIMMH IPUHATOrO
pacderHoro 3HadeHus P ;o (F) - cpefHee KBapaTHIHOE OTKIOHCHUE I i-

O CTYIIEHU CYTOYHOTO rpaduka.

[Ipn HOpMaJIBHOM 3aKOHE pacHpeeiICHUST BEPOSTHOCTEH BEIMYWH
Harpys3ox, npu =2, o(P)=0,025.

B kadectBe 0a30BOW MOJETH SJEKTPUUECKON HArpy3KH MOXKHO IPH-
HSTh TUTIOBOW TpaUK aKTHBHOW HArpy3KH CEJIBCKUX JKUJIBIX JOMOB (WIIH
MaJIbIX CEJIbCKOXO3SUCTBEHHBIX MPEANPHUATHIA) [2], THMUYHBIA IS JEICH-
TpaJIM30BaHHBIX MMOTpeOuTEICH (pHc.8).

['paduku Ha puc.8 mpencTaBiIeHbl B OTHOCUTENbHBIX SAMHUIAX U M03-
BOJISIFOT 10 M3BECTHOMY 3HAYCHHIO MAaKCUMAIbHOM HATrpy3KH OOBEKTa DJICK-
TpocHaOxkeHuss P (kBT) noimyunTh cyTOuHBIN Ipaduk pacueTHON Harpy3Ku

o0BeKTa 11 JIF000ro IHA roaa:

Ppi = ISLPmax(l t ,BU(Pi))Kc ’

rae K, — Ko3hPUIMEeHT CE30HHOCTH, 3HAYEHHE KOTOPOro IPEACTaBIICHBI B
taom. 1.
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0,9

0,8

0,7

0,6

0,5 — O 3umuni

0,4 — O nethuit

0,3 -

0,1

1 2 3 45 6 7 8 910111213 141516 17 18 19 20 21 22 23 24

Puc.8. Tunogvie cymounvie epagpuxu Hacpy3Ku 0eyeHmpaiu308aHHblX nompeoumeret

Tabn.1 — Koagpuyuenmol cezonHocmu 0ist CYMOUHbIX 2PADUKO8 HACPY3KU
OdeyeHmpanu308anHulx nompebumernetl

Ko>¢ppuument
Ne, it Mecsn CE€30HHOCTH,

kc
1 SIHBapb 1,0
2 deBpalib 1,0
3 Mapr 0,8
4 Anpenb 0,8
5 Mait 0,8
6 Hronn 0,7
7 Wrons 0,7
8 ABrycr 0,7
9 CeHTs0pb 0,9
10 OxkT10pB 0,9
11 Hos6pn 0,9
12 Jexabpb 1,0

B kauectBe mnpumepa Ha puc.9 npencraBlieH CYTOYHbIA Trpaduk
Harpy3Ku JIEUEHTPAIM30BAaHHOTO MOTPEOUTENs AJisl STHBAaps Mecsla, Ha KOTO-
POM IIOKa3aH IMaIa30H BO3MOXKHOI'O M3MEHEHHUS Harpy3Ku Ha Ka)KOM 4ace
CYTOK.
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Puc.9. Cymounuuii epaghux nazpy3ku oeyeHmpaniuzo8anubix nompeoumerneii 01l AH8aps.

B pesynbTaTre mnojgydyaeM HMMUTAIMOHHYIO MOJIENb DJIEKTPUUECKOM
Harpy3ku aBTOHOMHOTO OOBEKTa 3JIEKTPOCHAOXKEHMS, KOTOPYI0 MOXHO HC-
MOJIb30BaTh JJISl OMNPEACIICHUS DHEPreTHUECKUX XapaKTEPUCTUK CUCTEMBI
AIEKTPOCHAOXKEHUS C BO30OHOBIIEMBIMH SHEPTOMCTOUYHUKAMM.

2.2. OueHKa BeTpO3HepreTMyeckoro noteHumana

BerposHeprernuecknii mOTEHIMAN OMPEACTIACTCS KAaK MOJHAs JHEPTUs
BETPOBOTO IMOTOKA KAaKOW-IMOO MECTHOCTH Ha OIpPEEICHHOW BBICOTE HaJ
IIOBEPXHOCTBIO 3EMJIN.

DHeprusi BeTpa XapakTepU3YyeTCs CKOPOCTHIO, SIBISIOIIEUCA CIy4allHOU
MIEPEMEHHON B IPOCTPAHCTBE U BpeMeHU. [lo3TOMy, SHEpreTHuecKkue Xxapak-
TEPUCTUKHU BETPA MPEACTABIISIIOTCS BEPOSITHOCTHBIM OMHUCAHUEM CIIyYalHOTO
IIPOLIECCA U3MEHEHUSI BETPOIHEPTETHUECKOTO moTeHnuania. OCHOBOU Bepo-
ATHOCTHOTO MOAXOJa ABJISIETCSA TUCKPETHU3alMsi BPEMEHHOTO Ipoliecca, m03-
BOJISIFOIIAS] CUYMTATh HE3aBUCUMBIMH U MOCTOSIHHBIMH BCE ONpPEJEsieMble Ta-
paMeTpbl Ha HHTEpBAJIE TUCKpPETU3aluu. B KauecTBe BpeMEHHBIX NHTEPBAJIOB
CTAIMOHAPHOCTH OOBIYHO UCIOJIB3YETCS Yac, CyTKH, CE30H, TOJI.
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COBOKYIHOCTB a3pOJIOTHYECKUX M DHEPTETUUYECKUX XAPAKTEPHUCTUK BET-
pa oO0beAMHSIETCS B BETPOIHEPTeTUUYECKHM KamacTp pernoHa. OCHOBHBIMU
XapaKTEPUCTUKAMU BETPOIHEPreTUUECKOT0 KalacTpa SBJISIIOTCS:

— CPEIHEroJI0Basi CKOPOCTh BETPA, FOJOBOM U CYTOUYHBIM X0/l BETPA;

— TOBTOPSIEMOCThH CKOPOCTEH, THUIIBI M TIapaMeTphl (PYHKITUH pacrpeere-

HUs CKOPOCTEW BETPA;

— BEPTUKAJIbHBIA NIPOQUIH CPEAHEH CKOPOCTH BETPA;

— yJeJibHasi MOIITHOCTh U yJIeJIbHAsi SHEPTHs BETPA;

— BETPOIHEPTETUUYECKUE PECYPCHI PETUOHA.

JInst mosydeHus: JOCTOBEPHBIX JAHHBIX O CPEIHUX CKOPOCTAX BETpa Tep-
PUTOPUM HEOOXOJMMO HCIOJIb30BaTh 3HAUYUTEIIbHBIE 00bEMbI U3MEPEHUN B
TEUECHHUE JI0OCTAaTOYHO JJIMTEILHOTO BpeMeHu. B muteparype [30] npuBoasTcs
peKoMeHaaIuu o 1menecoodpazHoctu 10-nmeTHuX 00beMOB BHIOOPKH HAOIIO-
JICHUH.

CpenneronoBasi CKOPOCTh BETpa OMpPEAEIsIeTCS Kak cpeaHeapupmMeTnde-
CKO€ 3HAUY€HUE, MOJYYEHHOE B PE3YyJIbTATE U3MEPEHUN CKOPOCTU Yepe3 pPaB-
HbIE TTPOMEXKYTKH BPEMEHU B TEUCHHE 3aJIaHHOTO TEPHOJa: CYTKH, MECHII],
roJi, HECKOJIBKO JIET:

| R
ch:;ZVi,
i=1

rae J/; — CKOpOCTb BETpa B MHTEPBAJle U3MEPEHUS i; 1 — KOJIUYECTBO UHTEP-

BAJIOB U3MEPEHUM.

JlanHbie HaOMIOACHUHN MpeCTaBICHbI B AJEKTpOoHHOU 0aze «Cepep mo-
roja Poccun» [4] npencraBisier coO0W €KeTHEBHBIE PE3YIbTaThl H3MEPEHUIN
10 HECKOJIBKY pa3 B CyTKHM Ha KOHKPETHON METEOCTaHI1U.

JUis 4MClIeHHOM OLIEHKHU pa30poca CKOPOCTEH BETpa OT CPEHEro 3Haye-
HUSl UCHOJb3yeTcsl KOd()(PULUHUEHT BapHallUM CPEIHUX CKOPOCTEW, KOTOPBIN
OIPEIEISIETCS BBIPAKEHUEM :

= SV
Vep

rae §,— CPEeIHEKBAJPAaTUYHOE OTKIOHEHHE TEKYIIEH CKOPOCTH BETPa OT

Cy

CPCAHCTO 3HAYCHMU, ch— CpCaHAA CKOPOCTh BETPA 3a I/ICCJICILyeMHﬁ Inepu-

Ol BpEMEHU.

CpenHsast CKOpOCTh BETpPaA CIY’KUT OPUEHTUPOBOYHBIM IOKA3aTENEM, Xa-
PAKTEPU3YIOIUM BO3MOXKHOCTH NPUMEHEHUSI BETPOIJIEKTPOCTAHLIMM B JaH-
HOM MeCTHOCTH. KpuTepusMu CyKUT 3HAYEHUE CKOPOCTEW BETpa MPHU KOTO-
PBIX COBPEMEHHBIE BETPOYCTAHOBKM HAUYMHAIOT BPAIIATHCA U PA3BUBAIOT
CBOIO HOMUHAJIbHYIO MOILIHOCTb.

M3BeCTHO, YTO CKOPOCTBH BETPA 10 MEPE YIAJIEHUs OT MOACTWIAOLIEH
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MOBEPXHOCTU BO3pAacTaeT W BO3QYILIHBIA IMOTOK CTAHOBUTCS Oojiee yCTOWYH-
BbIM. CTeNneHb yBEIMYEHHSI CKOPOCTH BETpa C BBICOTOW CHIIBHO 3aBUCHUT OT
LIEPOXOBATOCTH IOJACTUJIAIOIIEN MOBEPXHOCTHU. [l pa3IMUHBIX TUIIOB IIO-
BEPXHOCTH BBICOTA HIEPOXOBATOCTU Z( MOKET OBITh OIpe/ieeHa, KaK BbICO-
Ta, HA KOTOPOM CKOPOCTh BeTpa pasHa 0.

3HaueHue Z I pa3IndHbIX TUMIOB MOBEPXHOCTEH MPUBEACHA B TAOII.

2[7].

Tabn. 2.

Tun noBepxHocTH XapakTepucTuKa Zy, M
Posnas IInsox, nen, CHEXHBIC MeH3aXKu 0,005
OTtkpbiTas Huzkas tpaBa, a3ponopThl, yOpaHHbIE OIS 0,03
[lIepoxoBaras [lonst ¢ BBICOKMMM KyJIbTypaMu, AepeBbsd, Jeca, | 0,25

cajpl
Ouensp mepoxoaras | Jleca, caasl 0,5
3aKpbIThIE JlepeBHM, OKPECHOCTH TOPOJIOB 1
I'opona L{eHTpbI TOPOAOB, OTKPBITHIE TOBEPXHOCTH B Jie- | 2

cax

OTH 3HAYCHMS IIEPOXOBATOCTEM MOXKHO HMCIOJIb30BaTh B (popMyIie, OT-

paxaroleu jorapuMUIECKyr0 3aBUCUMOCTh CKOPOCTH BeTpa Vi OT BBICOTHI
H:

V. =V,Ln(H|Z,)/Ln(H,/Z,),

rae Hy — BeicoTa Quitorepa, npunumaemas 10 M, Vi — ckopocTs BeTpa
Ha BBICOTE (hirrorepa.

dopmyna MOKET OBITh MCIIONBb30BaHA AJIsl TEPPUTOPUH, I'Zie HET 0OJIb-
IIMX XOJIMOB MJIM APYTUX OOJBIIMX NPENSTCTBUNA Ha PaccTOSIHUM OT 1 10 2
kM oT BOY.

Baxuplii dHepretnyeckui nokxaszarenb «lloBTopsieMOCTh pa3nuyHBIX
rpafalyii CKOpOCTH BETPa» MOYKHO paccMaTpUBaTh KaK IMPOLIEHT BPEMEHHU, B
TEYEHUE KOTOPOro HaOJIoAanach Ta WM WHasg Tpajalus CKOPOCTU BETPA.
[ToBTOpSIEMOCTh CKOPOCTH BETpa IO TpajJalusiM MPEACTaBIseT coOOW Bpe-
MEHHYIO XapaKTEPUCTUKY CKOPOCTH BETpa. JTa XapaKTEPUCTUKA BAJKHA IS
BETPOIHEPIeTUUECKUX PACUYETOB, CBA3AHHBIX C OLICHKOW MHTEPBAJIOB BpEMe-
HU pabOTBl BETPOIIEKTPOCTAHIMM IPU PA3IUYHBIX CKOpPOCTSIX BeTpa. B ka-
4eCTBE IPHUMEPA pacHpeleeHUsl BETPOBOro MOTEHIMAla B TEYEHUE roa 110
rpagauysiM B Tabnuile 3 MpUBECHBI JTaHHbIE METEOCTAaHIIMN AJEKCaHAPOB-
ckoe Tomckoi obmactu. B cuily 3aMeTHBIX CE30HHBIX U3MEHEHUN CKOPOCTEH
BETpa 11eJ1IecO00pa3HO B KauecTBE MHTEpBala JAMCKPETU3ALUU BETpOTeHEepa-
UM BBIOMpATh Mecsll. Toraa cpenHee 3HaYCHUE PACHpPEEICHUS MECIYHOTO
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BETPOBOr0 MOTEHIIMANA Ompesensercss o0paboTKONW AaHHBIX €XKEeIHEBHBIX
HaAOJIFOEHMI Ha OJIMIKaNIIell METEOCTAHIINH.

Kpome sMnupuueckux 3aBUCUMOCTEH THIMA TaHHBIX Ta0J. 3, 71 onuca-
HUS XapaKTEPUCTUK CKOPOCTEN BETPA UCIIOIb3YIOTCS HEKOTOPBIE MOJIEIIbHBIE
(yHKLHH, ONKCHIBAIOIINE PACHPEAEICHUE CIyYalHbIX 3HaYEHUH CKOpPOCTEH
BeTpa V. Yaie Bcero ucnonb3yroTcs GyHKIIMU pacupenencHus BeitOyma.

Tabn. 3. Ilosmopsemocmo (%) paznuunvix epadayuti CKopocmu empa

CxopocTh
BeTpa, | Im juar | 1v | v VI |[VII | vl | IX | X | XI | XII | Ton
m/c

AJleKcaHIPOBCKOE
0-1 287 | 283]26.5 | 23.1]16.4]20.5 |30.7] 283 |23.6 [19.5 | 19.2] 28.0 | 244
2-3 33.6 | 33.1 |32.0 | 31.0/31.0 | 31.8 | 36.0 | 26.6 |36.3 |33.2 | 32.0] 345 | 334
4-5 22.8 1239 254 | 27.3|31.4]29.8 224 23.6 |26.0 |30.1 | 28.3| 23.6 | 26.3
6-7 104 [104 |114 | 12.7]142 123 | 78 | 8.0 9.6 |12.1| 14.2| 104 | 11.1

&8-9 36 | 37 |43 54162 | 49 | 28 | 33 |42 |46 58] 3.1 43
10-11 06 | 03 [02 04/06 | 04 02| 02 ]02 |03 03] 03 0.3
12-13 03 ] 02 |01 0.1]01 ] 0.1 ]0.1 0.1 0.1 02] 0.1 0.1
14-15 0.1 |0.1 0.2 0.0
16 —17 0.1 0.1 0.0

Pacnpenenenne ckopocTn BeTpa MO TpajalysM IO3BOJISIET PACCUNTATH
BBIPAOOTKY BETPOAJIEKTPOCTAHIIMM 10 KaXAOMy Mecsny. [ns atoro ciexyer
MPOLIEHT MOBTOPSEMOCTH MHTEPBaja CKOPOCTH BeTpa mpeodpa3oBaTh B COOT-
BETCTBYIOLIMM BPEMEHHOW WMHTEpBaja. Torma MOIIHOCTH BETPOrE€HEPATOpa,
COOTBETCTBYIOIAsl TAHHOM BETPOBOM Tpajanuu, U BpeMs padborel BOC B
JAHHOM PEXUME IO3BOJISIIOT OIPENEIUTh KOJIUYECTBO AIIEKTPOIHEPTUM 32
paccMaTpUBaEMBbIil MecALl IIPU COOTBETCTBYIOLIEH cKopocTH BeTtpa. Cymmap-
Hasl DHEprus, KOTOPYI0 MOXKET IPOU3BECTH BETPOIIEKTPOCTAHIIMSA KOHKPET-
HOTO THUIIA 32 PACCMaTPUBAEMBbI BPEMEHHON MHTEPBAJI, ONPEIEIACTCS KaK
CyMMa 3HEpPrui, COOTBETCTBYIOIIMX KaXI0M IpaJalliy BETPa;

n
Wy = PT,
i=n

rae P; —momrnocts BOC mipu cpemneit ckopocT BeTpa 1 — rpaganuu; Ti—
MPOJIOJDKUTEIBLHOCTD 1 — Tpajlallid CKOPOCTH BETpa B TCUCHHHM MECSIA; N —
KOJIMYECTBO Ipagalliii CKOPOCTH BETPA.

[Ipumep pacnpenieneHust TPOAOTKUTEILHOCTH rpafaluii CKOPOCTH BETpa
3a JIBa MecsIa HaOII0IeH!ST Ha METCOCTAHIINH «AJIEKCAHIPOBCKOS» 3a TePHU-
ox ¢ 2008 o 2011 r. npuBeaen Ha puc.10.
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Puc. 10. I'pagux pacnpedenenus npooosHcumesbHOCmu 2padayuii CKOpocmu 6empa

[Tpu pacyere BBIpaOOTKHU IEKTPOIHEPTUU CIECIYET YUYUTHIBATH YBEIUYE-
HUE CKOPOCTH BETPa HAa BBICOTE OCH BETPOJBHUIATENS IO CPABHEHUIO C JIaH-
HBIMH HaOJI0/ICHUI Ha BBICOTE (urrorepa.

OObIyHO OamHs 71 BETPONEKTPOCTAHLIMHM BXOJUT B COCTaB €€ KOM-
IUIEKTAlMU C YKa3aHUEM KOHCTPYKTHBHBIX MapameTpoB. [[ns aBTOHOMHBIX
B3C na momuoctu 10 100-200 kBT BricoTa OamiHu 0OBIYHO HE MPEBBIIIACT
50 M. COOTBETCTBEHHO, YU€T BEpPTUKAIBHOIO Mpo¢uis BeTpa Ha BbicoTax 20,
30, 40, 50 M. mo3BOUT O0JIEe TOYHO OIEHUTHh BETPOIHEPIETUUECKUIN MOTEH-
1[MaJ] MECTHOCTH.

JI71st OlleHKH TTPEeBAIMPYIOLIETO HAIPABJICHUSI BETPOB CTPOUTCS po3a BET-
poB (puc.l1), mpencraBustomas co00i BEKTOPHYIO JUarpaMmy, y KOTOPOU
JUTMHA JIy4eH, pacXoAsIIMXcsl OT UEHTpa AUarpaMMbl B pa3HbIX HAMpPABJICHU-
ax (pymOax TOPU30HTA), MPOMOPIIMOHATIBHA IMOBTOPSIEMOCTH BETPOB ITHUX
HaIpaBJICHUM.

[IpeBanupyroiiee HarpaBiIeHUE BETpa HA BEIOPAHHOM IJIOIIAAKE CIEAYET
YUHUTBIBATh IPH CTPOUTEIBCTBE BETPOIAPKA, a TAKKE COOTHOCUTH €ro ¢
nasamadToM (3a UCKITFOYCHUEM PaBHUHHOTO XapaKTepa MECTHOCTH).

Takum 00pazoM, pe3yJbTaTaMU HCCIEIOBAaHUS BETPOIHEPIeTHUECKOTO
MOTEHIMAJIa B MPEANOJaraéMoOM MECTE pa3MEILEHUsI BETPOIIEKTPOCTAHIIUU
ABJISIIOTCS CIEAYIOIINE XapaKTEPUCTHKHU.

1) Omnpenenenue cpeAHETHEBHOM, CpeTHEMECSYHON U CpPETHEroJ0BOM
CKOPOCTH BETpa O JJAHHBIM MeTeoHabmoieHui 3a 5-10 ner.

2) Ilepecuer cpegHeit CKOPOCTH BeTpa Ka)xJ0ro Mecslia Ha mpejroiara-
€MYIO BBICOTY OalllHM BETPOTre€HEPATOpa.
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3) Pacnpenenenue CKOpOCTH BETpa Ha BBICOTE OCH BETPOTreHIepaTopa mo
rpajausaM JUisl KaKJI0ro Mecsila roja.
4) ITocTpoeHue po3bl BETPOB JIJIs1 UCCIEYEMO MECTHOCTH.

C3 %

OB

KO3

Puc.11. Posa éempos

HOHY‘I@HHLIG BCTPOSHCPTCTUICCKUC XAPAKTCPUCTUKU ITO3BOJIAIOT OIITH-
MU3UPOBATH BbI60p BCTPOIHCPICTUICCKOT'O 060py,Z[OBaHI/IH Hu, JaJIcC, MHTC-
rpupoBaTth €ro B CUCTCMY 3JI€KTpOCHa6}KCHI/I51 ITOCCJIKA.

2.3. OueHka noTeHUMana CofiIHe4YHOro U3nyyYeHus

OCHOBHBIM HCTOYHHKOM B3HEPIHM JUIsl Halled IUIAHEThI SBIISIETCS COJ-
HeyHas sHeprusa. UmenHo CoJHLE sBIIAETCS NPapOJUTEIEM BCEX OCHOBHBIX
HPHEPreTUYECKUX PECYPCOB, UCIOIb3YEMBIX UeaoBeuecTBOM — CoHIlE Harpe-
BaeT aTMoc(epy U MOBEPXHOCTh 3eMJiM, Oyiarofaps 4emy IyIOT BETpbI, Ie-
pEMENIatTCs Macchl BOJbI, Pa3BUBAIOTCA PACTEHUsI, 00pa3yloTCa OpraHuye-
ckue BuAbl ToruBa. CoJlHLIE MPECTaBIseT cOOOM OrpOMHBIN, SIPKO CBETS-
HIUICS Ta30BbIi Iap, KOTOPbIA COCTOUT B OCHOBHOM M3 Bogopoaa (70%) u
renus (27%). B nenpax ConHia HeNpepbIBHO MPOTEKAIOT TEPMOSIEPHBIE pe-
aKIUM, COMPOBOXKIAIOLIUECS BBIJICICHUEM OTPOMHOTO KOJIMYECTBA YHEPTHUHU.
HNuTencuBHOCTh M3MyueHus Ha moBepxHocTH ComHna coctaniser 70-80 Thic.
kB1/M” pu Temmeparype okono 6000°C. CyMMapHasi MOIIHOCTb JIYYHCTOM
DHEPruHU, TMOCTymawme Kk 3emHo armocdepe, paBHa mpumepHo 180000
mipA. KBT. KonuecTBo CONMHEYHOM JIy4YHCTOW SHEPTUU, TPUXOASLIEH 3a TOJ
Kk arMochepe 3eMTH, COCTaBIsIeT KOIoCCanbHyio Benrunny — 1,5:10' kBr-u.
N3-3a oTpakeHus, pacceMBaHUs U MOTJIOMIEHUS €€ aTMOC(EPHBIMU ra3amMu U
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ad3pO30IIMH TONBKO 47% Beeit sHepruu, win npubmmsurensao 710" kBr-u,
JIOCTUraeT MOBEPXHOCTU 3EMIIN.

MHTEHCUBHOCTh COJTHEYHOTO M3JIyY€HHUs 3aBUCUT OT MHOXKECTBa (haKTo-
pOB: TeorpaduuecKkoil MUPOTHI, YIJIa HAKIOHA MPUEMHON MOBEPXHOCTH II0
oTHouieHUt0 K CoJHIly, MECTHOrO0 KJIMMaTta, OOJa4HOCTH, 3albUIEHHOCTH
BO3/lyXa, BBICOTHI HaJ YPOBHEM MOps, CE30HA roJla U BPEMEHH CYTOK. B
CPEHUX IIMPOTAX JHEM MHTEHCUBHOCTbH COJIHEYHOT'O M3JIyYEHHs JOCTUTAET
800BT/M> netom u 200...350B1/M> 3MMOiA, YMEHBIIAACH PAKTHYECKH 10 HY-
1 ¢ 3axonom ConHua.

o) Br
?Mf'IvECM
2000 {J 1
N\
1500 D 1N
.%..._,_\\\
1000 }J 1/4 —.\ \\.
;] =
5 \\
/ / — N
500 /:g'"‘“ i B
/) —
0,2 0.4 0,6 8,3 10 1,2 1,4 16 % MM

Puc.12. Cnekmpanvroe pacnpeoenenue sHepeu CoTHeYH020 U3YYeHUs npu
PA3IUUHBIX 3HAYeHusAx ammocgeprnou maccol: 1 - AMO; 2 — AMI;
3—AM2; 4 — AM3; 5 — AM4; 6 — AMS

CnekTpaibHbIi COCTaB M IUIOTHOCTh MOTOKA COJHEYHOTO HU3IYy4YEHUS Yy
MMOBEPXHOCTH 3EMJIM MEHSIOTCSI B 3aBUCUMOCTH OT JJIMHBI ONITUYECKOTO IMyTH
CBETOBBIX Jiyueil B atMocdepe. [[muHa 3Toro myTH xapakTepus3yeTcsl BETUYH-
HOM, Ha3bIBAEMOM ONTHYECKOW aTMOC(hEpHON Maccoil m, KOTOpas CBs3aHa C
yriioM o (yroan BbicoTbl CoOJIHIIA HaJa TOPU30HTOM) 3aBHCUMOCTBIO
m = (sina)”'. YPOBEHb MHTEHCUBHOCTHU TMOTOKAa COJIHEYHOTO H3Iy4YEHUS B

OKOJIO3€MHOM KOCMHYECKOM MPOCTPAHCTBE MPUHATO 0003Ha4ath kak AMO,
Ha skBaTope — AMI (m=1), B cpeAHUX MMPOTAX IPH BBICOTE connna 41°49°
— AM1,5 (m=1,5), npu Bricore Connua 30° — AM2 (m=2), u 1.1. Ha puc.12
HPUBE/ICHBI 3aBUCUMOCTH CHEKTPaIbHONH MOIIHOCTH FE(A) coiHeYHOro u3-
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Jy4YeHHs OT JUIMHBI BOJIHBI A IIPU PA3JIMYHBIX 3HAYEHUSX aTMOc(]epHOi mac-
CBI.

Jlnama3oHOM BHJIMMOTO CBETA CYUTAETCS YYACTOK JUIMH BOJH OT 380 HM
(rmy6okuii uoneroBriit) 10760 HM (rayOokuit kpacHblil). Bc€, uro umeer
MEHBIIYIO JIJIMHY BOJHBI, OOyajzaer Oosee BBICOKON sHeprueil (oTOHOB U
No/Ipa3/iesieTcs Ha yIbTPpapHUOIETOBbIM, pEHTT€HOBCKUIN M ramMMa- JIMaraso-
Hbl U3i1yueHus. HeB3upas Ha BBICOKYIO SHEPIrHi0 (POTOHOB, cCaMHUX (DOTOHOB B
ITUX JUana3oHax HE TaK YK MHOTO, IIO3TOMY OOLIMI SHEPreTUUECKUN BKIa
ATOr0 ydacTKa CIIEKTpa BecbMa Masl. Bc€, 4To mmeeT O0nblIyr0 AJIMHY BOJ-
HbI, 00JIaJa€T MEHBLICH M0 CPABHEHUIO C BUAMMBIM CBETOM 3HEpruen Gporo-
HOB U MOJpa3jeisieTcss Ha UHPpPaKpacHbI JTuana3zoH (TEIIOBOE U3IyUYEHUE)
U pa3MyHble Y4acTKH paauonauanaszoHa. M3 rpaduka BugHo, uTo B MH(pa-
KpacHoM Auanasone CoJlHIIe M3Ty4aeT MPAaKTHYECKH CTOJBKO K€ HYHEprHH,
KaK ¥ B BUIUMOM (YPOBHH MEHbIIIE, 3aTO JHAMa30H IIKUpPE), a BOT B paguoya-
CTOTHOM JUaNa30He SHEPTUs U3TyUYEHHUS OYCHb Maa.

[TpuOnu3uTENbHOE pacpeneaeHe SJHEPTeTUYECKOr0 TIOTOKA COTHEYHO-
ro U3MY4YEHUS O Pa3jINYHBIM CIEKTPaIbHBIM JHAa30HaM HMEET CIeIyIo-
i Bun [9]:

— uH(paKpacHbIi 1uana3oH U O6oyee JTUHHBIC BONHBI (A > 750HM u ya-
crora F'<400TI ') — 46,3%;

— BuauMbii criektp (400HM<A<750HM u 400TTu<F<750TIm) —
44,6%;

— yabpTpaduoNeTOBOE U3IyueHue 1 0ojee Bhicokue 4acToThl (A<400HM
u F>750TTa) - 9,1%.

CyMmMapHblii BaJIOBOM MOTEHIMAN COJHEYHOM PHEPrUHM Ha TEPPUTOPUU
Poccun ouenuBaercst B 2205 miapa. T.y.T., TEXHUUECKUN MOTEHIIMAI COCTaB-
asgetr 9,7 mupa. 1.y.1, npudeM 90% u3 HEro BO3MOXKHO MCIIOJIL30BaTh JJIS
npou3BOACTBa Temia [3, 6]. B Tabn.4 mpuBeneHbl NaHHBIE pacHpeeICHUs
BAJIOBOI'O0 M TEXHUYECKOr0 IeIMONOoTeHIMana no okpyram Poccuiickoii ®De-
nepauuu [3].

Ha puc.13 npuBenena kapra UHTEHCUBHOCTH COJIHEUHOT'O M3TyUYCHUS Ha
tepputopun Poccun [6]. KoinuecTBO COMHEUHOW 3HEPTHUM, NOCTYNAOIIEN B
roq Ha 1M’ TOPHU30HTAIBHOI MOBEPXHOCTH M3MeHseTcs oT 800 KBT4 Ha ceBe-
pe 1o 1400 kBt 4 Ha rore ctpansl. [I[poaoKUTEIBHOCTh COJIHEUHOTO CUSTHUS
no Tepputopun Poccuu ¢ ceBepa Ha 10T Bo3pactaer 0oJiee 4YeM B JBa pa3a —OT
1200 go 2600 u/rox. VMcrmonb3oBaHUE COTHEYHOM DHEPTHH II€JIECO00pPa3HO
IIPU FOJI0BOM MPOAOIIKUTEIBHOCTU COJIHEUHOTo cusiHus 6ombiie 2000 yacoB

U MPUXOJC COJIHCUHOU paJIMallii Ha TOPU3OHTAJIBHYIO ITOBEPXHOCTh HE Me-
Hee 1000 kBT -u/m2.
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[IpoaOMKUTETPHOCTD COTHEYHOTO CUSHHUS B JIIOOOM IyHKTE 3aBHCUT OT
IPOAOHKUTEIBLHOCTH JTHS, OT 00JIaYHOCTH U BO3pacTaeT ¢ ceBepa Ha ror. Of-
HAKO IIMPOTHOE paclpeiesieHue COTHEUHOTO CHUSHUS YacTO HApyIIaeTCs W3-
3a Hamu4usi 0OJAYHOTO TMOKPOBA, OOYCIOBIEHHOTO OCOOCHHOCTSMU aTMO-
chepHOIl LUPKYJIALNUU, TYMAHOB B TPUOPEKHBIX 30HAX.

Tabn. 4. Pacnpedenenue pecypcog CoIHeUHOU dHepeuL no (hedepanbHbiM OKpY2am
Poccuu, mapo. m.y.m.

. Banogoii Texumueckini moTeHmal
deneparbHblil OKpYT
TNOTEHINAT | Ipom3BOACTBO TelTa | NPOI3BOICTBO 3IeKTPOIHEPIII
Poccis B esoM 22054 8.8 0.9
B TOM YIICTIE:
1leHTpaTbHBI] 84.9 04 0.03
CeBepo-3anaHelil 1782 0.7 0.08
{07 5: 1500 100.7 0.6 0.04
TIpiBomacKIIil 140.8 0.7 0.06
Vpanbekiii 215.6 0.7 0,09
CHonpckIi 672.0 29 0.3
JlaTpHeBOCTOUHEIIT 813.2 29 0.3
2 w4 w0l 10" 10 10 Md 10 e’ 10 el
CEBEPH. F,C.LLOBHTHH OXEBEAET T
;lav‘_w R X h”' MOp - gpcne 9-1a wl
Umte®  BAPEHLIEBO '

™ BOCTOUHO-CHEHPCKOE

MOPE s o)

xasaxcrad

U MORTOTKE & 50
Cunuequau pa,n,uau.uﬂ (kBT 4/u2 nens) .;
i 0 1000 2000
i *‘a T
HeHe 2,5 45 5 noonee ERNOHETPM

Puc.13. Kapma unmencusnocmu y0enbHOU CYmMOyHOU 003bl COTHEUHO20 U3-
nyuenus na meppumopuu Poccuu
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B ropubix paiioHax, BCIIEJCTBUE €CTECTBEHHOW OTKPBITOCTH, HabI0/1a-
€TCsl YBEJIMYEHUE YMCJIa YaCOB COJIHEYHOIO CHUsAHMs. B y3KuX nonuHax, KOT-
JIOBUHAX, YIIENbAX M HAa 3ALIMILIEHHBIX CKJIOHAX rop MNPOAOKUTEIBHOCTH
COJIHEYHOI'O CUSHUS PE3KO yMEHbIIaeTcs. Jlaxe Ha OJHOM JIOKAJIbHOU TEPPHU-
TOpUHM pazOpOC 3TUX 3HAYEHUN MOXKET OBbITh BIIOJIHE OUIYTHUMBIM: CpPEIHSS
yacoBasl MPOJOJKUTEIBHOCTh T'OJ0OBOIO COJHEYHOro CUsHHS BO Brnanubo-
CTOKE B palioHe nopra cocrasisieT 1999 ywacos, a B nmpuropoae — 2300 gacos.
B uenrtpansHoit yactu Pecnybnuku Caxa(SkyTust) 3TOT mokaszaTesb 3HAYu-
TEJIBHO BBIILIE, YEM HA TEPPUTOPUSIX IpYrux cyObekToB PD, pacnonoxeHHbIX
HA TAKOM K€ LIUPOTE.

B rogoBoMm paszpe3e 3HAUMTENbHOE YBEJIUYEHHE COJIHEYHOM SHEpruu
MPUXOJIUTCS. HA MApT-alnpesb, a CYLIECTBEHHOE CHUKEHUE HACTYIAeT C OK-
TA0ps Mecsa. [ 10KHBIX U CPETHUX HIMPOT HAa 5 XOJOJHBIX MECSIEB (C
OKTsI0pst o ¢eBpanb) npuxoautcs ot 10 1o 20% rogoBoro 3HayeHus MOTEH-
[[Majia COJHEYHOH sHepruu. [lyis ceBepHbIX HIMPOT C MPUOIMKEHHEM K Ce-
BEPHOMY IOJISIPHOMY KPYTY 3Ta BEJIMYMHA CHUKAETCS J10 HYJIS.

HaunbGonpmmMm reauonorennnaioMm odnamaroT Himknee IToBomkne, Kan-
MbIKHA, AcTpaxaHckas obsacte, CeBepHblil KaBkas, roxHbIe pailonsl CuOupu
(oco0eHHO MOXHO BBIACIUTH IOXKHBIE TeppuTopun PecnyOnmuku Anrtail u
PecniyOoiinku TeiBa) u JlansHero Bocroka(ror Xadaposckoro kpas u Ilpu-
Mopckuit kpait) [10].

ConHedHOe U3TyYEeHHUE 3aBUCUT OT TeorpauuecKoil UpoThl TOYKHA Ha
3eMHOW MOBEPXHOCTH, €€ BBICOTHI HaJl YPOBHEM MOPsI, BDEMEHU TroJla U Cy-
TOK, NMPO3pavyHOCTH aTMOc(hepsl U 00auyHOCTU. [IpupoaHBINA TeTUONOTeHITU-
aJl XapakTepU3yIT CyMMapHas COJHEYHas paauaius, MOoCTylarmouias Ha ro-
PU3OHTAIIBHYIO TIOBEPXHOCTh M MPOAOJIKUTEIBHOCTh COJTHEYHOTO CUSHUS B
TE€YEHHUE roja.

KonnuecTBO COMHEYHON paguanuy, KOTOPOE MPUHIMIHAIBHO BO3MOXK-
HO HCIIOJIb30BaTh, YBEJIMYUTCSA, €CIM IPUEMHYIO MOBEPXHOCTh HAKIOHUTH
0]l HEKOTOPBIM YIJIOM, MPH 3TOM MAaKCUMyM OyAeT NOCTUTHYT, €CJIU IO-
BEPXHOCTh PACMOJIOKUTh NEPIEHAUKYJIIPHO COJIHEUHBIM Jy4aM Ha MaHelsXx,
cinenamux 3a CoiaHUEeM, KOTOpblE JTWHAMHYECKHM OPUEHTUPYIOTCS OTHOCH-
TEJIBHO €0 BUJAMMOIO IMOJOXKEHUSA. DTO YBEJINYMBAET JHEBHOM MPUXOJ COJI-
HEYHOU pammanuu jietoM Ha 25-40%, 3umoit — Ha 10-15%.Yame Bcero Ha
MPaKTUKE YroJl HAaKJIOHA PabOYMX MOBEPXHOCTEH OpPUEHTUPYIOT Ha IOr U
MPUHUMAIOT PAaBHBIM IIUPOTE MECTHOCTH: TAKOW HAKJIOH CUMUTAETCSA OITHU-
MaJbHBIM U HanOoJiee TEXHUUECKH PEaM3yeMbIM. Y BEIUYUTh BEITUUYHHY T10-
Jy4aeMOM SHEPTHH MO3BOJIIET CE30HHASI KOPPEKTHUPOBKA PACIIONOKEHUS Ie-
JMONIPUEMHHUKOB.

N3nyuenue, gocturaroniee 3€MHOW MOBEPXHOCTH COCTOUT M3 JIBYX CO-
CTaBJAOMUX: TpsMoil u quddysnonnoi. [lpsamoe uzmydeHue — 3To u3Myye-
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Hue, noctynatomiee ot ConHila, 6€3 u3mMeHeHus ero HarpasieHus. Juddy-
3MOHHOE (pacCesHHOE) W3JIyYEHHUE — 3TO COJHEYHOE M3JIyYEHHE MOCIe U3-
MEHEHHS €r0 HaIIPaBJICHWs BCIEICTBUE OTPAXKCHUS WU IPEIIOMIICHUS aTMO-
cepoi.

Ha puc.14 npuBeneHa pacueTHas cxema, UCIOJIb3yeMas IIPU pacueTre
ITOCTYNAIOIIETO COJTHEYHOTO U3JIy4YEHHUS Ha IPOU3BOJIBHO OPUEHTUPOBAHHYIO
riomaaky [11]. Ilpu pacuere ucnoib3yrOTCs CIEYIOMINE MOHSITHSI.

Cesep  Connye

Sanan

0Or

Puc.14. Pacuemnas cxema: 1 — eepmuxanvhas niockocms, 2 — HAKIOHHASA NIOCKOCHb
(uccnedyemas niowaoka); 3 — 20pu3OHMANIbHASL NPOEKYUSA HOPpMaau N, 4 — 20pu3oHmab-
HAsL NIOCKOCD, 5 — 20pU3OHMANbHASL RPOCKYUSL COTHEYHO20 YUd, Z — 6epMuKalb Me-
cma; N— HOpMAnb K HAKIOHHON RIOCKOCTU; S — NpsAMoe ConHeuHoe usnyueHue Ha no-
gepxnocmo 3emnu; O — evicoma Connya; [f— azsumym Connya; ¥ — a3umymansHblil yeoi

uccredyemoii nnowaoku, 6 — yeon nadenus npamozo conneunozo usnyvenus; S —yzoi
HAKIOHA UCCAedyeMoll N1ouwaoKu

Vros majaeHds MPSMOro COJHEYHOrO u3iydeHus € — yron Mexiy
HaIlpaBJICHUEM H3JIyYEHHUS! Ha JIFOOYIO MOBEPXHOCTh U HOPMAJbIO 71 K 3TOH
MIOBEPXHOCTH.

Cknonennes — yrinoBoe nojoxenne CoJiHIla B COJHEUYHBIA TMOJIJICHb
OTHOCHUTENIBHO MJIOCKOCTH IKBATOPA (3HAUEHHUE MOJOKUTEIBHO ISl CEBEPHO-
ro MoJIylapus).

A3UMYTaAJIbHBIN yTOJd IUVIOCKOCTH ¥ — OTKJIOHEHHWE HOPMAJH K IJIOCKO-
CTM OT MECTHOI'O MepuJuaHa (OTKIOHEHHE K BOCTOKY CUMTAETCS IOJIOXKH-
TEJIbHBIM, K 3aI1aJly — OTPULIATEIbHBIM).



Bricora ConHia @ — yroyi Mexay HanpaBJIE€HHUEM IPSIMOIO COJIHEYHOIO
U3JIyYEHUS U TOPU30HTAIbHOW MPOEKIIMEN COJIHEUHOIO JIyyYa.
AszumyTt ConmHua £ — yroa Mexay FOpU30HTaJbHOW MPOEKIUEN COJI-

HEYHOTO JIy4a W HAIPABJICHUEM HA IOT.

YacoBon yroam @ — yroma, KOTOPBIA OINPENEISAET YITIOBOE CMEILIECHHE
ConHua B Te4eHHE CYTOK. B IOIyIE€HHBIN Yac yroja paBeH HYJIIO. 3HAaYCHUE
4acCOBOT'O yIjla J0 IOJYJIHS CUMTACTCS IOJOKHUTENBHBIM, MOCIE MOJIYIHSA —
OTPULIATENBHBIM.

JUis ompenesieHrs COJHEYHOM pajualvM, MAJarolled Ha HAKIOHHYIO
UCCIIENYEMYIO IUIOCKYIO TUIOLIA/IKY, BOCIIONb3YEMCS BEIPAKEHUEM

QHaKJ'l = an + Qpac + QOTp 4 (21)

raeQ, .., — CyMMapHas COJHEYHas pajualys, IaJarolas Ha HAKJIOHHYIO
IJIOCKOCTB, BT/Mz;QHp— IIPSMOE COJIHEYHOE W3JIy4Y€HHEe, NaJarliee Ha
HaKJIOHHYIO MTOBEPXHOCTb, BT/Mz;QPaC— paccesiHHasl COJIHEYHAsl DHeprus, na-
JAIOLIAs HA HAKIOHHYIO TTOBEPXHOCTD, BT/M; Q,,, — U3JIYYCHHEC, OTPAKCHHOEC

2
OT oBepxHOCTH 3emiu, BT/m".
3HaueHHe O, HAXOMAT U3 BBIPAKCHHUS

0,, =0, cos0, (22)

rac QopT — IpsAMOC COJIHCYHOC HM3JIYUYCHHC, ITaJaroniec Ha OPTOIrOHAJIb-

2
HYIO JIy4aM IUI0CKOCTh, BT/M”.
3HaueHne O~ MOXHO Haiiti 1o opmyie Kacrposa

_ Oysinx

: : (2.3)
SIha +c¢

pT
rae (Q,— CoJIHe4Has 1ocrosiHHasd, 1370 B1/M’; ¢ — Ge3pasMepHast BETH-

YrHA, XapaKTepU3yIolas CTENeHb MPo3padyHoCcTH atMocdepsnl. J{s cpenneit
npo3payHocTu ¢=0,81.

Yron nmageHus NpAMOTrO COJHEYHOI'O M3JIYyYEeHUs € MOKHO HAaWTH U3
BBIPAKECHUSA

cos 8 = sin d sin ¢ cos s — sin 6 cos ¢ sin s cosy + cos § cos ¢ cos s cos
+ cos § sin ¢ sin s cosy cos w + cos d sin s siny sin w

r7ie ¢ — reorpaduyeckas mupoTa MecTa, paa;d — ckionenue CorHIa,

paj; s — yroj HakJOHa UCCIENyeMOM MIIOCKOCTH K TOPU3OHTY, Pal.
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3HaueHUE CKIOHEHUS & MOXXHO HAWTH Mo NpuUOIMKEHHOU (dopmyie
Kynepa [7]

360(284 + N)
365

0 =0,41sin , (2.5)

rae N — NOPSAKOBBIA HOMEP IHS B TOJy, OTCUYUTBIBAEMBINA OT MEPBOTO
STHBapSL.

VYros HakJIOHAa § paccMaTPUBAEMOW IIOCKOW IUIOIIAJKU K TOPU3OHTY
u3mensiercst ot 0 no 7 /2. Yron paBHbli 0 COOTBETCTBYET TOPU30HTAIBHO
PACIIOJIOKEHHON IUIOIAJAKE, & 7 /2 — BEPTUKAIBHO PACIIOJIOXKECHHOMN ILIO-
magake. A3UMyTaJIbHbBIN Yroi MIOMAAKA ¥ MOXKET U3MEHSATHCS B AUANA30HE

OT —7 10 7. y=0— COOTBETCTBYET IIJIOCKOCTH OPUEHTHPOBAHHOM Ha IOT,
y =7m /2 — Ipyu OPUEHTALUU HA IOr0-BOCTOK, y =—r/2— IPU OPUCHTALUU
Ha oro-3amnaj. Yacosoil yrosn @ ompeneinser yriooe cmenieHue Consna B

TEYEHUE CYTOK M COCTABJISIET 7 /12 Ha oauH yac BpemeHu. Bricoty ComnHia
o (puc.15) MOXKHO ONpeeUTh U3 BhIPAKEHUS

BepTukanb
A

X
\
N @R
\
.
\

BocTok

Puc. 15. Koopounamuvr Connya omuocumensHo 2eocpaguyecku opu-
EeHMUPOBAHHOU CUCTNEMbL KOOPOUHAM

sina =sin@sind + cos@Ccosd cosm . (2.6)

AszumyTt ComHIla OnpeAensieTcs: U3 BhIPAXKECHUS
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sinasing —sino

cosf = sign(e) - (2.7)

Cosa Cos@

Ilpuyem cosb,g =sina .

b

PaccesHHyI0 CONHEYHYIO pafuanuio Q. TOCTYNAIOUIYI0 Ha paccMar-

pUBACMYIO HAKIIOHHYIO INIOCKOCTD, OIIPCACIUM I10 BBIPAKCHUIO

Oy = Op vp| 0,55+0, 4340050 +0,313(cos)’ |, (28)

rac Q — IIOTOK paCCGHHHOﬁ COJIHEYHOM OHCPI'UH, nanalonmﬁ Ha

TOPU30HTAIBHYIO MIIOCKOCTh. Ero MoxkHO onpenenuts no ¢opmyse bepnare
[10]

pac_rop

1 :
Qpac_rop = g (QO - QopT ) Sin« . (29)

OTpa)keHHOE OT MOBEPXHOCTHM 3eMJIM M TNajarouiee Ha HaKJIOHHO
YCTAHOBJIEHHYIO IUIOCKOCTh W3IYy4Y€HUE () , YUYUTBIBAEMOE B BBIPAXKECHUU
oTp

(2.1) ayist cyMmMapHOTO MOTOKA COJIHEUHOW pajiualiiy, MPeHEOPEKUMO MaJIo U
€ro MOKHO HE YUUTHIBATb.

Takum oOpazoMm, HCHOJIB3ys TpUBEICHHBbIC BbIpaxkeHus (2.1)-(2.9)
MOXXHO pacyuTaTh CYMMapHYIO COJHEYHYIO paJuallfio, NaJaroulyr Ha
HEMOABM)XHYIO HAKJIOHHYIO IJIOCKYIO TUIOMIAIKY

QHaKJ'[(¢7a)’]/’S’N) = an(qoia)’y’s’N) + Qpac(w’wﬂs’N) * (2'10)

Jiss Toro, 4TtoOBl Y4YecTh YMEHBIICHHE IOTOKa HU3IyYEeHHs 3a CUeT
00JIaYHOCTH, MOXXHO HCIIOJIb30BaTh AMIupudeckue koddduimentsr a,b,n

[11,15]. a — xoaddunmenT 3aBUCIIUANA OT cpeabl (Cylla WIA MOpPE) U OT
IMUPOTHl MecTa; b — KOIPPHIMEHT, KOTOPHIA B JaHHOM CIy4ae MOXHO
CUMTATh TMOCTOSHHBIM M paBHBIM 0,38; 7— KOIMYECTBO OO0JAKOB B JIOJISX
enuuuipl (7 =0 npu 6e306maunom Hebe, 1 =1npu CIUIOMIHON 006IaYHOCTH).
Torga BbIpaKEHHE IS pacyeTa COJIHEYHOW pajualuy, IaJarlled Ha
MIPOU3BOJIbHYIO HAKJIOHHYIO IUIOIIAIKYB YCIOBHUSIX O0JIAYHOCTH, 3aMUIIETCS B
BU/JIE

QHaKJI(¢7a)7}/’S9N) =|:an(¢,6(),}/,&]\7) +Qpac(¢’a)7S7N):|x
x[l—(a+bn)n]. (2.11)
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Takum oOpa3om, 3a/1aBasi yribl OPUEHTALMU IUIOMAIKH ¥ U S , UCIOJIb-
3ys BbipaxkeHust (2.10) wiu (2.11), MOXXKHO BBIYMCIUTH BEJIUUYMHY NaJAr0IIEH
COJIHEYHOW pajauanuu Jisl JaHHOW TOYKHU MECTHOCTH ISl JIFOOOTo JHS Tofa u
MOMEHTA BpeMeHM. I onpeaesneHus yaeabHOM CYTOYHOM YHEPIuM IOCTY-
naroniel Ha HaKJIOHHYIO TUIOIIAIKy HEOOX0IMMO MPOBECTH MHTETPUPOBAHHE
110 BBIPAXKEHUIO

Wyn cvr(N) = 2(10‘3) I O, (0, 0,7,5,N)d®, kB, (2.12)
B T

rne w,,w,— YaCoOBbIC YIJIbl, COOTBCTCTBYIOIIHMEC MOMCHTAM BPEMCHHU

HayaJla 1 OKOHYAaHMSI Mpouecca 00JIyueHUs MOBEPXHOCTH, COOTBETCTBEHHO.

Takxe 1Mo JaHHOW METOAMKE MOYHO OINpPEAENIUTh ONTUMAIbHOE 3Haye-
HUE yrja HaKJIOHA IUIOIIAJKHU (COTHEYHOW MaHeIn) NI JaHHOTO MHTEpBajia
BpeMeHU (Mecslla, ce30Ha, roja). Jis mpoBeieHus: pacyeToB JIydllle UCIIOJIb-
30BaTh M3BECTHHIE MATEMATHYECKHUE IMPOTPAMMHBIE IAKETHI, HAIpUMED,
MATLAB.

B03MOXHO HECKOJBKO CIy4acB OpPHEHTALMUA COJHEYHBIX IaHEJIEH B
mpoiiecce ux paboThI:

1) YcTaHoBKa MOCPEACTBOM (POTOAIEKTPHUUECKUX TATYUKOB U Clie-
JAIIAX CUCTEM MEPHEHANKYISPHO OTOKY Maaarouero uznydenus. [Ipu stom
BO3MOKHBI BapHAHThI CIEKEHUSI KaK MO JBYM OCSIM (a3MMYTYy U HAKIJIOHY),
TaK ¥ 10 OJTHOM OCH (HAKJIOHY).

2) [IporpaMmHBIE Pa3BOPOTHI COJIHEUHBIX IAHENIEH B 3aBUCHMOCTH
OT PacIoJIOKEHUS CBETUJIA TOCPEJICTBOM CIIEUATIbHBIX MPUBOAOB. [Ipu s3TOM
BO3MO>KHBI BapUAHTHI MOBOPOTOB KakK MO JABYM OCSAM (a3UMYTYy U HAKIIOHY),
TaK ¥ 10 OJTHOM OCH (HAKJIOHY).

3) JuckpeTHoe moce30HHOE (TOMECSIYHOE) U3MEHEHHUE yTIila HaKJIO-
Ha naHenu. [Ipu 3ToM B a3uMyTe MmaHellb OpPUEHTUPYETCS Ha OT.
4) duKcUpOBaHHOE MOJIOKEHUE MAaHENH, KaK M0 YTy HaKJIOHA, TaK

U B a3UMYTE, HAa BECh NIEPUO]I SKCILUTyaTaI1H.

C Touku 3peHusi 3HeprodPPEeKTUBHOCTU TMEPBBHIA BapHAHT CaMBbIil JTyd-
mmi. OH no3BossieT noiydaTs Ha 30% CyTOYHON COJHEYHOM >HEpPruu, ma-
JAI0IIe Ha maHeb, O0JbIe, HO B TOKE BpeMs TpeOyeT MpUMEHEHUE J0po-
TOCTOSIIMX CHEASIIUX MPUBOJIOB U CHEHUATBHBIX KOHCTPYKIIMM CTOEK Kpemn-
JICHHSI COJTHEYHBIX NaHenel. CTOMMOCTh MPUBOJIOB COM3MEPUMA CO CTOUMO-
CTBIO CAMUX COJIHECUHBIX MTaHEJIEH.

BTtopoii crioco6 1o 3¢eKKTUBHOCTH yCTynaeT neppomy Ha 3-5%, HO aJis
€ro peajn3aluy MOXKHO HMCIOJIb30BATh PA30MKHYTHINA (0€3 0OpaTHOM CBSA3M)
[IArOBBIM DJICKTPONPUBOJ, UTO HECKOJIbKO CHUXKAeT CTOUMOCTh, HO OHa
OyJIeT Takke 3HauuTelbHa. PacCMOTpEHHbIE BBINIE CIOCOOBI, KaK MPaBUIIO,
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MPUMEHSIOTCS JJI1 OPUEHTAIMKM KOHIIEHTPATOPOB COJIHEYHOW SHEPruH B
COJIHEUHBIX 3JIEKTPOCTAHLUAX TEIIoBoro Ttuma. [l uX npumMeHeHUs B
cocraBe (POTOIIEKTPUUECKUX CTAHLIMUHA TpPeOyeTcsl TEXHUKO-DKOHOMHUYECKOE
00OCHOBaHUE.

YetBepThiii crioco0 ¢ (PUKCUPOBAHHONW OpHEHTALMEH MaHeJe Ha BCeM
IPOMEXKYTKE IKCIUTyaTalldd UMEET CaMyl0 HU3KYI0 SHEprod3(pQeKTUBHOCTD,
HO TmpocTt B peamm3anuu. OH, Kak NpPaBUiIO, TMPUMEHSIETCS B
(OTORIEKTPOCTAHIIUAX PA3TUIHBIX MOIIHOCTEH.

CnemyeT OTMETHTb, YTO OpPHUEHTAIMM B Aa3uMyT€ Ha IOT MOXET
OCYILECTBIISITECSA HE CIUIIKOM TOYHO (C TOUHOCTBIO B HECKOJIBKO TPayCoOB).
Kak moKasaqnm MCCIeNOBaHMsA, H3MeHeHne asumyTa B 15° ymemnburaer
MOCTYIJICHUE COJIHEYHOM pajuanuu Ha ronaaky Ha 5%.

Takum o0pa3oM, HUCMONB3YSl OMKUCAHHYI0 METOJUKY, MOKHO PacCUUTATh
YPOBEHb YIECIbHOW WHCOJSIIIUU JIi TUIIMYHOTO JIHA KaXKJI0ro Mecslia roja
IPU CPEIHUX YCIOBUAX O0JIAYHOCTHU AJIsl aHAIU3UPYEMOIr0 Mecs1a.

B kauecTBe THUIMYHOrO JTHS MOKHO PEKOMEHJIOBATh CEPEIUHY MecsIa.
XapakTepucTUKH OOJAYHOCTH MOTYT OBITh OMpEeieHbl Ha OCHOBE 0a3bl
naHHbIX MeTeoHabmoaennit (Cepsep «lloromga Poccuny [ ).

YMHOXasi yIENbHYIO CyTOUYHYIO SHEPTUIO COJTHEUHOTO M3ITy4eHHUsl Ha KO-
JMYECTBO AHEH B MECSIE, MOTYyYaeM yIEIbHYI0 MECSUHYIO SHEPTHIO COJIHEY-
HOTO M3JIyYEHHUS B MECTE pa3MelieHus] (POTOIIEKTPOCTAHIINH.

OObIyHO (hOoTOMAHENN Pa3MENIAIOTCS MOJ YIJIOM HAaKJIOHA, PaBHBIM M-
pOTE MECTHOCTHU C OpHEHTaluel Ha tor. Eciiu komnyecTBO (oTONaHene no3-
BOJIIET C MPUEMJIEMBIMHU TPYJ03aTpaTaMu MPOU3BOANTH CE30HHBIC H3MEHE-
HUS yTJia HAaKJIOHA, TO CJIEYET YUECTh 3TY OCOOCHHOCTh B IIPOLIECCE pacyeTa.

[TonyyeHHOE TTOMECSYHOE pacTIpe/IeieHHE yAeIbHON SHEPTUU COTHEUHO-
ro U3JIy4YEHUs JIJIsi KOHKPETHOW MECTHOCTHU MO3BOJIIET BRIOUpATh 000py10Ba-
HUE (HOTOANEKTPOCTAHIIMU U CTPOUTH SHEPreTUUYECKUe OalaHChl aBTOHOMHOM
CUCTEMBI DJIEKTPOCHAOKEHHUS.

[TpakTHueckoe pacnpocTpaHEHHE B HACTOSIIEE BpPEMs IMOJYYUI METOJ
OLIEHKH COJIHEYHOTO MOTEHIMAlIa C MOMOIIBI0 KOMIIBPIOTEPHBIX 0a3 JaHHBIX,
Hanpumep «NASA». C moMoIbI0 Takoro pojaa HHQOpPMAINH, TOTy4YeHHON
Ha OCHOBE JAHHBIX II00AIBHBIX METEOHAOIIOACHHM, MOXKHO C TIPUEMIIEMON
TOYHOCTHIO OIICHUTh WHTETPATBbHYIO SHEPTUI0 COJTHEYHOTO M3Iy4YeHHS B 3a-
JJAHHOM pailoHEe C y4eTOM peajibHOW OOJAaYHOCTH U OPUCHTAIMU MPUEMHOMN
MaHelr B IPOCTPAHCTBE.

JlaHHBIM MOIX0]T YHUBEPCATIEH U MO3BOJISIET 00bEKTUBHO MOJIy4aTh HEOO-
XOJIUMYI0 UH(DOpMAIHIO.
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2.4. Bbibop TMNa BO30OOHOBNSAEMOro aHeprokomMmnreKkca

DHEpPreTUUeCcKUe XapakTEPUCTUKUA BO30OHOBIISIEMBIX PECYPCOB MO3BOJIS-
I0T CeNaTh MEPBUYHbBIE BBIBOJbI OTHOCUTEIBHO 11€J1€CO00PAa3HOCTH UCIIOJIb-
30BaHMSI BETPA U COJIHEUHOTO U3JTyUYEHHS B pACCMATPUBAEMON MECTHOCTH.

Crnenys pacnupocTpaHEHHBIM PEKOMEHIAIMSM M PYKOBOACTBaM MO IpPH-
MEHEHHIO BETPOYCTAHOBOK MAaJIOW M CpeJHEH MOIIHOCTH, CPEIHErooBas
CKOPOCTb BETpa HE JI0JKHA ObITh MeHee 4 M/c.

Bonee 060cHOBaHHbBIE BBIBOJIBI C YYETOM paclpOCTpaHEHHs BETpOTreHepa-
TOPOB C MaJILIMU pabOYUMHU CKOPOCTSIMU BETPA U CTOMMOCTH JIOKAJIbHOM -
3€JIbHOM T'€HEpallMd MOYKHO MOJYyYUTh HA OCHOBAHWH SKOHOMUYECKOI'O aHa-
mu3a. Cinenyer MMeTh BBHUJY, YTO B HEKOTOPBIX CUTYalMSIX B aBTOHOMHBIX
CHCTEMax 3JIEKTPOCHAOKEHUSI BETPOIHEPreTHKa UMEET CMBICI U Ipu Ooee
HU3KUX CKOPOCTSX BETpa. BeposTHO, HWKHEM MNPEIEeIOM CpPEIHEro10BON
CKOPOCTH BETpa Ha CErOAHs CJIEIyEeT CUUTATh 3 M/C.

DHEpPreTUYeCKuil MOTEHIMAI COJTHEYHOI'O M3JIYUYEHHUsS paclpelesieH Mo
TEppUTOpPUM OoJiee paBHOMEPHO. BO3MOXKHOCTH (POTORIIEKTPUUECKOTO Mpe-
o0pa30oBaHUsI HE TOJIBKO MPSMOT0 COTHEUHOT'O U3IYUYEHUs, HO U PACCESTHHOTO
MO3BOJISIET UCTIONB30BaTh (POTOANEKTPOCTAHIIUU MPAKTUUECKH ITOBCEMECTHO.

PacnipocTpanenHol pekoMeHIaluen o I1eIeco00pa3sHOCTU MPUMEHEHUS
(bOTORIEKTPOCTAHIIMM ABISIETCSI YPOBEHB YIEIbHOW TOJJOBOM MHCOMSIUU 0O-
nee 1000 kBty Ha KBaApaTHBIA METP TOPU3OHTATBLHON TOBEPXHOCTH.

OKoOHUYaTeNbHBIA BapUaHT CTPYKTYpPbl THUOPHUIHOTO 3SHEPreTHUECKOIO
KOMIIJIEKCA U CTENEHb y4acTHs B T€HEPUPOBAHUM JJIEKTPOIHEPIUU YCTAHOB-
kamu BUD onpenensercs Ha OCHOBE aHAJIM3a YHEPTreTUUECKOT0 OaslaHca.

3. TEXHUKO-3KOHOMMWYECKOE OBOCHOBAHUWE BETPO-
AN3EJIbHOU CTAHLUUU

3.1. BblOop BeTporeHepatopa U coctaBrieHMe 3HepreTnye-
cKkoro 6anaHca rm6pugHon C3C

Bri6op o0opynoBaHusi BETPOIJIEKTPOCTAHIIMU OMPEACIISIETCS BETPOIHEP-
TeTUYCCKUM TOTEHIIMAJIOM MECTHOCTU U TpeJIojgaracMbiM 00beMOM POU3-
BOJIUMOM 3JIEKTPOIHEPT U H.

B kadecTBe OCHOBHOUW XapaKTEPUCTUKH BETPONMOTEHIIMANA JIJIsl PEIICHUS
BOIIpoca O Iienecoo0pasHocTH cTpoutelibecTBa BOC U OpHEHTHPOBOYHOTO
BBIOOPA BETPOreHepaTopa UCIOIb3YETCsS CPEJHEr0[0Basi CKOPOCTb BETpa V.
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CBs13b JIEKTPUYECKON MOIIHOCTH, Pa3BUBAEMbIN BETPOT€HEPATOPOM, CO CKO-
POCTBIO BETpa YCTAHABIIMBAETCSI U3BECTHBIM COOTHOIIECHUEM:
P =§0,5TR?*pV3n ,

['ne ¢ — koo punMeHT ucnoab30BaHUs PHEPTUU BeTpa (111 OBICTPOXO-
HBIX BETPOTYPOMH B HOMHHAJIBHOM PEXUME JOCTUTAET CBOET0 MAKCUMyMa
$max = 0,4 — 0,5 ); R — pagnyc potopa BeTpoTypOUHBI [M]; p — IIIOTHOCTH
BO3/lyxa (pu HOpMaNbHBIX yciosusx p = 1,2041 k[/m?); V,, — cpennero-
noBasi ckopocTh Betpa [M/c]; 1 — KIIJ] anexTpoMexaHndeckoro mpeodpaso-
Barens suepruu (n = 0,7 — 0,9).

OpueHTHPYSCh Ha MPEIOoJIaracMoe KOJIMYECTBO FEHEPUPYEMOI SHEPTUH
U Ha CPEAHEroJ0BYIO CKOPOCTh BETpa MOXXHO M3 IpPEAjiaraéMbIX Ha PBHIHKE
BETPOr€HEPATOPOB MPEABAPUTEIBHO BbIOPATh MOAXOASIINE BAPUAHTHI.

B nponecce paccMoTpeHust BApUAHTOB CIIELYET COIMOCTABISATH CTAPTOBYIO
CKOpPOCTb BETpa, KOTopas uig OOJIbIIMHCTBA BETPOr€HEpPaTOpoOB paBHa 2-4
M/C, HOMUHAJIbHYIO CKOPOCTh BETpPa, U3MEHSIONIYIOCS 7Sl Pa3HbIX BETpOTe-
HepaTopoB oT § n0 14-15 M/c, co cpemHel CKOpPOCTBIO BETpa IS TaHHON
MECTHOCTH.

KommmuectBo npownssenennon sueprun BOC, kpome XapakTepUCTHK BET-
poIoTEeHIMaa, 3aBUCUT OT TUIONIaJH OMETAEMOU MOBEPXHOCTU BETPOTYpOU-
HBI, T.€. €€ IUaMeTpa.

VY noOHO# A aHanu3a BbIPAOOTKH 3JIEKTPOIHEPTUU SIBIASETCS MOILHOCT-
Hasi Xxapaktepuctuka BOC, cBs3biBaromas 3J€KTPUUYECKYIO MOIIHOCTH CO
CKOpOCThIO BeTpa. [IpuMep TakoW XapakTEpUCTHKH IUIsl BETpOreHeparopa
CondorAir momtHocTeio 60 kBT npu ckopoctu BeTpa 7,5 M/C U CTapTOBOM
CKOPOCTBIO BETpa 2,5 M/c npuBe/ieH Ha puc.16.

JlaHHas XapakTepUCTHKa YaCTO CHUMAETCs HKCIEPUMEHTaIbHO U MPUBO-
JIUTCSL B TEXHUYECKOM OIMCAaHUH BETPOT€HEPATOPOB.

OueBUIIHO, HE TMPEACTABIACT TPYAHOCTH Tpaduyueckoe OmpeaeIeHue
MOIIIHOCTH BETpOreHepaTopa uist 1'000H CKOPOCTH BETpa.
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Puc.16. Mownocmnas xapaxmepucmuxa éempozenepamopa

[Ipn n3BECTHOM pacHpenesieHuu CKOPOCTEN BETpa IO rpajanusM V;Bo3-
MOXHYIO BBIPAaOOTKY 3JEKTPOIHEPTHM BETPOrE€HEpaTOpa 3a ONPEIACIICHHBIN
IIPOMEKYTOK BPEMEHU MOKHO ONPEIEIUTh KaK:

W =i, Pit;,
rae P; — cpeqHsis MOIHOCTh, COOTBETCTBYIOIIAS 1 — I'Pajaliid CKOPOCTH BET-
pa [kBT], ti — IpoAOIKUTENBHOCTD JAHHOM I'paJaluy 3a paccMaTpUBAEMbIN
BPEMEHHOM MHTEpBaJ (0OOBIYHO MeCHIl) [dac], n — KOJIMYECTBO Tpajlaliiid.

Crnegyer OTMETUTh, UTO HE BCE MPOU3BOAUTENN MPUBOISAT MOIIHOCTHBIE
XapaKTEepPUCTUKU CBOMX BETPOreHepaTopoB. B 3TOM ciiyyae MOKHO peKOMEH-
JIOBaTh JINHEWMHYIO alllIPOKCUMAIIMIO 3TUX XapAKTEPUCTHUK 110 JBYM TOUYKAM:

1) crapToBasi CKOPOCTh BETpa U HyJIeBasi MOLTHOCTb;
2) HOMHUHAJIbHBIE CKOPOCTh U MOIIIHOCTh BETpOreHepaTopa.

OxoHuaTeabHBIH BBIOOP 00OPYJOBAHMSI BETPOIIEKTPOCTAHIIMM MOXKET
OBITH OCYIIIECTBJICH MMOCJE ONTUMHU3AIMHN YHEPTETHUECKOro OanaHca THOpHI-
HOU BETPO-IU3€EJIbHON CTAHIIUU.

DHepreTuueckuil 0anaHc aBTOHOMHOW BETPO-IAU3EIbHON CUCTEMBI AJIEK-
TPOCHAOXKEHHUsI MOJPa3yMeBAaeT MOKPBHITHE TPApUKOB AIIEKTPONOTPEOICHUS
00BeKTa JHEPruel, TeHEePUPYEMOH BETPOAICKTPOCTAHIIMEH M JTU3EITHbHOMN
DJIEKTPOCTAHLIUEN.

OO6uuit mogxon kK GopMUpOBaHMIO OajaHCa 3aKJIIOYACTCS B MaKCUMallb-
HOM HCIOJIb30BaHUU BETPOIHEPTrEeTUUECKOTO MOTEHIMaIa TP MUHUMU3AIUU
3aTpaT Ha MPOM3BOJICTBO AJIEKTposHepruu. Torga, sHepreTHdeckuil OamaHc
CUCTEMBI CTPOUTCS CIEIYIOIINM 00pa3oM.
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1)[TIo um3BecTHBIM rpadukaM dSJIEKTPUUYECKUX HATPY30K OIpeaessercs
YCPEIHEHHOE 3JIEKTPONOTpedieHne 00beKTa 0 KaKJOMY MECSILY.

2)Ilo um3BEeCTHBIM XapaKTEPUCTUKAM BETPO-MOTEHLMAIA U MPEIBAPU-
TEJIbHO BBHIOPAHHOTO BETPOTEHEpATOpa OMpEesieTcs CpeAHEMecsyHasi Bbl-
paboTKa 3JIEKTPOIHEPTUH IS KXKJIOTO MecsLa.

3) B pesynbrare cpaBHenusi reHepupyemoit BOC u motpebisiemont 00b-
€KTOM 3Hepruu omnpezensercs crenenb yyactus J9C B cymmapHOM 3HEpre-
TUYECKOM OasiaHce.

m/c
5,00
4,00 A /ﬁ
3,00
Vcp
2,00
1,00
0,00 T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12
Mecay,

Puc.17. Cpeousa ckopocmo éempa no mecayam 6 nepuoo 2001-2004 ze. na memeo-
cmanyuu Anexcanoposckoe.

Bce cocraBnstoniue 3HEPreTHYecKkoro Oamanca UMEIOT CTaTUCTUYECKHIM
XapakTep M, Kak MpaBHIIO, HE KOPPENUpyrTcs Apyr ¢ apyrom. Hampumep,
CE30HHBIE WM3MEHEHMS CpPEIHEH MECSYHOW CKOPOCTH BETpa IOKa3aHbl Ha
puc.17.

O4eBUIHO, YTO /11 MECTHOCTHU C HEBBICOKHMM BETPOIHEPIreTUUYECKUM I10-
TEHIMAJIOM CJIETyEeT ONPEIEIUTh PAlMOHAIBHYIO YCTAHOBJIEHHYO MOIIHOCTb
BETPOIEKTPOCTAHLINN, OPUEHTUPYSCh HA €€ MaKCUMAaJIbHOE HMCIIOJIb30BAHUE
U JIaHHbIE pacueToB I(P(HEKTUBHOCTH MPOSKTUPYEMOU THOPUIHOU CHCTEMBI
AIEKTPOCHAOKEHUS.

[Tpumep ompeneneHust BblpaOaTbIBAEMOI AJIEKTPOIHEPIUU BETpOIreHepa-
TOPOM B aBTOHOMHOUM CHUCTEME 3JIEKTPOCHA0KEHHUS /711 BETPOBBIX YCIOBHM U
anekTponoTpednaeHus ¢. HoBoHukonbsckoe AjexcanIpoBckoro paiiona Tom-
CKOM 0051acTH mpecTaBiieH Ha puc.18.
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AHB ¢€‘B Map anp Mal WIOH UION aBI CEH OKT HoA AeK

Puc.18. Ilokpvimue nacpysku nocenka 6empozeHepamopoM.

O4eBHUIHO, 9TO BEIOpAaHHBIA BETPOTEHEPATOP B HanbOOJIee BETPEHHBIE Me-
CSIITBI MOXKET obecrieunTh He 6osee 50% sHepronoTpedHOCTEH Harpy3KHy.

VBenuueHue yYCTaHOBJIEHHOM MOIIHOCTH BETPOBOM YacTH THOPHUIIHON
OHEPrOyCTAHOBKH IO3BOJISIET YBEIHUYUTH BBIPAOOTKY DJIEKTPOIHEPTHH, JNIO-
OuTbes O0MbIIeH YKOHOMUH TU3EIHHOTO TOIINBA, HO, IPH ATOM, YBEIHUYUTh
CTOMMOCTh 000pynoBanus cranuuu. Hanpumep, Ha Puc.19 nokasan rpaduk
MOMECSTYHOTO TMOKPBITUSI HATPY3KU ABYMSI BETpOre€HEpaTOpaMu IMPHU ITHX Ke
YCIIOBHUSIX.

[Ipu ucnonwszoBanuu 2 BOY cpeaHee 3HaueHUE MOKPHITUS Harpy3Ku co-
craBisieT 61%, muauManbHOe 3HaueHue 36,4% (aBrycr), MakKCUMaJIbHOE —
94,5% (Mapr).

OxoHuaTenbHbIN BbIOOpP cooTHomieHuss MmoirHocTedt BOC u JIDC mo
HHEPreTHYECKOMY OaslaHCy TOJIKEeH ObITh 00OCHOBAH YKOHOMUYECKUMH pac-
YeTaMHU.

100,0 4 %
80,0 -
60,0 -
40,0 -

20,0 -

0,0 -
AHB d)EB Map anp MaW MIOH UION aBrf CEH OKT HoA AeK

Puc.19. [lokpeimue nazpy3xu 08yms 6empo2eHepamopami.
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3.2. BbI6op cTpyKTYypbl U 060pYyaAoBaHUA BeTPO-AN3ESIbHOU
CTaHUuuu.

BapuanTsl BbIOOpa CTPYKTYpBI IOCTPOSHUSI I 000PYI0BaHUS THOPUTHOM
BETPO-IIM3EIbHON DJEKTPOCTAHIIMM MOTYT MpPOpadaThIBaTECI Ha OCHOBE
AHEPIreTUYECKOro 0ajgaHca aBTOHOMHOW CUCTEMBbI JIeKTpocHa0xeHus. CooT-
HOIIICHUE BETPOBOW U JIU3EIBHON T'e€HEpaluu ISl TOKPHITUSL SJIEKTPUUECKUX
Harpy30K MocCENKa ONpeeNsieTcsl YCTAaHOBICHHOM MOITHOCTBIO BETpOTreHepa-
TOPOB, PHEPTETUUYECKUM MOTEHIIMAIOM BETpa U CPEIHUM IJICKTpOHoTpedIie-
HUEM Ha paccMaTpyMBacMOM BPEMEHHOM HHTepBasie. OueBHIHO, YTO C YBe-
JUYEHUEM YCTAHOBJICHHOM MOIIHOCTH BETPOJICKTPOCTAHIIMUA BO3pPACTAECT
JIOJIsI BETPOBOM TEHEPAIIMM M DKOHOMUTCS TOILUIMBO U MOTOPECYPC U3ENb-
reHepaTopoB. OHAKO, IPU 3TOM YBEJIMYMBAIOTCS KaIlUTAJIbHBIE 3aTpPaThl Ha
BETPOIHEPreTHIECKOEe 000PYJ0OBAaHUE, YTO HE BCET/1a IKOHOMHUYECKH 1EIeCO-
00pa3Ho MO CPaBHEHUIO C SIKOHOMHUEHATAIINIO JTU3CIHbHOM JIEKTPOCTAHITUH.

Takum 00pa3oM, IKOHOMHUYECKUN KPUTEPUN PAIMOHAILHOTO COOTHOIIIE-
HUA 3aTpaT Ha BETPOBYIO U JIU3EJIbHYIO F€HEpAIMIO T0Ipa3yMEBAET KaK MU-
HUMYM OTrpaHUYEHUE PACXOJI0B HAa BETPOBYIO YAacTh T'MOPUIIHOW 3JIEKTPO-
CTAaHIIUM Ha YPOBHE JIOCTUTa€MOW PKOHOMHM Ha AKCIUTyaTalUIO AU3EJIbHOU
YacTH.

BapuaHTbl CTpYKTYypbl TOCTPOCHHS BETPO-IU3EIBHOTO IHEPTreTUUECKOTO
KOMILIEKCAa aBTOHOMHOTO 3JIEKTPOCHAOKEHUSI MOTYT OCYIIECTBIISATHCS O OJ1-
HOU U3 IIPUBEIAEHHBIX HUXKE CXEM.

1. Berporeneparop (BeTpomapk) U pe3epBHbIN Ju3enb-reHeparop. ABP
MO3BOJISIET EPEKII0YaTh MUTAaHUE 00BEKTA, MPU OTCYTCTBUM WJIM HEJIOCTATKE
BETpA, HAa PE3EPBHBIN BETPOreHEPATOP.

Ou4eBUIHO, BETPOBOW MOTEHI[MAT MECTHOCTH B PACCMATPUBAEMOM CIIydae
JOJDKEH OBITh BBICOKMM, a YCTAaHOBJICHHAs MOIIHOCTh BETPOTEHEPATOPOB
JOJDKHA o0ecreynBaTh OOBEKT BETPOBOM DHEPrUel BO BCE CE30HHI roaa. B
ATOM Cllyyae, AU3eb-T€HEepaToOp C YCTAHOBJIEHHONW MOIIHOCTBIO, MPEBbIIIA-
fomeit Ha 20-25% makcuManibHYI0 Harpy3ky oObekTa, Oymet cmocooeH obec-
MEYUTH DJICKTPOCHAOKECHHE MMOTPEOUTENEH B IEPUOIBI BETPOBBIX 3aTUIIIHIA.

OrpannyeHue Ha MPUMEHEHUE paccMaTpUBAEMOr0 BapuaHTa TMOPUIHON
AJIEKTPOCTAHIIUM CBSI3aHbI C HAJIMYMEM BBICOKOTO BETPOIHEPreTUUYECKOTO IO~
TEHIMaa, HU3KUM KOdI(PIUIIMEHTOM HMCIOJIb30BaHUSI YCTAHOBJIEHHOW MOIII-
HOCTH SHEPreTUYECKOro KOMILIEKCA, YacCThIMU ITyCKaMHU-OCTAHOBKAMU JIU-
3enb-reHeparopa. Kpome toro, cienyer yka3aTb Ha NEPEPBIBBI B AJIEKTPO-
CHAOXKEHUH TMOTpeOUTENST BO BpeMsl MEPEKIIIOUEHHsI C BETPOBOM reHepaluu
Ha JU3EJIbHYIO.

2. Berporenepatop (BeTpomapk) W CHHXPOHM3AIUs C  JAU3EIb-
redeparopoM. CxemMa IMO3BOJISIET UCIOJIb30BaTh CiIa0ble BETPHI 32 CUET JO-
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MOJIHEHUSI HEJIOCTAOIIE MOIIHOCTH OT Au3elib-reHeparopa. Ilpu orcyr-
CTBUM BETpa DJJICKTPUUYECKHUE HArpy3Kd 3aluThIBAKOTCS OT  JIU3€JIb-
reHeparopa.

Peanmzanmst naHHON CXeMbl THOPHMJIHOM DJEKTPOCTAHIIMH TpeOyeT Hc-
MOJIb30BAaHUsI COOTBETCTBYIOIIMX OJIOKOB, 00ECIEUMBAIONINX PEKUM Mapal-
JeIbHON pabOThl BETPOBBIX M JAU3EIbHBIX T'€HEPATOPOB, MPEXK/E BCETrO T'H-
OpHUIHOTO UHBEPTOPA.

KoadduimeHT ncnonb3oBaHus yCTAaHOBIEHHON MOLIHOCTH BETPOreHepa-
TOPOB B ATOM CXE€MeE BBIIIE, YeM B MpEAbIAyIIEH, 0JHAKO CTOUMOCTh 000pY-
JIOBAHUS BBIIIIE.

3. Berporeneparop (BeTpomapk) ¢ akKyMyJasTOpaMH M PE3EpPBHBIN AH-
3elib-reHeparop. OT nepBoil CXeMbl OTIANYAETCA HATUYUEM AKKYMYJIATOPHBIX
Oarapei, MO3BOJISIIONIMX COKPATUTh KOJIMYECTBO BKIIOUCHUN AU3EIb-
reHeparopa U UCKIIOUUTD MEPEPHIBbI B AJIEKTPOCHAOKEHUU BO BpeMs Mepe-
KIIIOYEHHs] TeHepupyouiero oOopyaoBaHus. OOBIYHO JOCTYNHBIA 3amac
SHEPIUM B aKKyMYJISITOPaX MOKET OTPaHUYMBATHCS BPEMEHEM IUTaHHUS IO-
TpeOuTeNs B Mpejieiax yaca.

CpaBHHBasg BO3MOXHBIE BapUaHTBl IOCTPOCHUS ABTOHOMHBIX BETPO-
JIU3EJIbHBIX YHEPTreTUUECKUX KOMIUIEKCOB MOKHO BBIICNIUTH B 0a30BBIX Ba-
puanTta, o0ecreunBaromux OecriepeOoitHOe ANEKTpOCHAOXKEHHE MOTpeOuTe-
JIS: BAPUAHT 2 U BapuaHT 3.

B cocraB 000py0BaHUs BETPO-/IU3€JIbHON 3JEKTPOCTAHIIMM C aKKYMYJIsi-
TOPHBIMU OaTapesMu, KpOME BETPOr€HEPATOpa U JAU3ENIb-T€HEpaTOpa BXOIAT
aKKyMYJISITOpHbIE OaTaped ¢ YCTpPOWCTBOM 3apsija-paspsjia, UHBEPTOpP, CH-
cteMa ABP. UuBepTop B 3TOM cityyae BeIOMpaeTcs aBTOHOMHBIN (OaTapeii-
HBIH).

Peanuzanus BapuaHTa ¢ COBMECTHOW paOOTOW BETporeHeparopa U Iu-
3elb-TeHepaTopa Ha OOIIYI0 Harpy3Ky TpeOyeT BhIOOpa yCTpOMCTBa CUHXPO-
Huzanuu. Eciu pexxum paboThl SHEPTeTUUYECKOTO KOMIUIEKCA HE MPeayCcMat-
PUBAET BBIKJIIOUECHUS IU3EIIb-TEHEPATOPA, TO BETPOTE€HEPATOP KOMILIEKTYET-
Cs1 CETEBBIM UHBEPTOPOM.

Ecim  npemycMmarpuBaeTrcs  BO3MOXKHOCTb — OTKJIIOYEHMS  JIU3EIIb-
reLepaTopa, TO HEOOXOIMMO OPHEHTHUPOBATHCA HA TUOPHUIHBIM HWHBEPTOD,
00ecreynBaIIMi Kak aBTOHOMHBIN, TaK U CETEBOM peKUMbI paboThl. B mo-
CJIeIHEM cilydae HeoOxoauma Takxke cuctema ABP.

BapuaHTbl CTPYKTYpHBIX CXE€M ISl DJIEKTPOCHAOXKEHUSI MOCENKOB ToM-
CKOHM 00JIacTU OT BETPO-AM3EIBHBIX SHEPTETUUECKUX KOMIUIEKCOB IMpHUBE/IE-
HbI HUXKE.
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[IpuMep MOCTPOEHUS BETPO-AM3EIbHON SICKTPOCTAHIIMH B 1. AJIATacBO
Tomcko#t obsacTu. DHepreTudeckuid 0amaHc TUOPUTHON CHCTEMBI AJIEKTPO-
CHAOXKEeHMsI NIJIi BETPOBBIX YCIIOBUM AJIaTa€BO M BETPOTECHEPATOPOB THIIA
5/7kWt-48 V. noka3aH B TabuIe 5.

Tabauua 5. JHepreTnyecKkuii 6aJaHC TMOPUAHOM JIEKTPOCTAHIUM.

Wnotp, 3 BI' 7kBt
Mecsin KBT*E Wasic, KBT*u AW, KBT*u
SuBapsb 4092 3000 -1092
®deBpaJib 2307 3500 1193
Maprt 5160 5200 40
Amnpeab 3361 3500 139
Maii 2837 3000 163
Hionb 2211 2000 -211
Hioap 2954 1800 -1154
ABrycrt 2559 1400 -1159
CeHts10pb 2606 2400 -206
OxkTs10pb 2942 3500 558
Hosiopb 2515 3500 985
Jexadpb 3533 3500 -33
Hroro: 37077 36300 -3855

[To manHbIM TabmULBl 5 ciemyeT, 4yTo 3 BETpOreHepaTropa MOKPHIBAIOT
NOTPEOHOCTH B JJIEKTPOIHEPruu mocénka npaktudecku Ha 90%. [Ipu stom
U3JIMIIKA BETPOBOM YHEPTUU CPABHUTEILHO HEBEJIUKHU — 0K0j10 10% romoBo-
ro noTpeOaeHus mocénka.

O4eBUAHO, PAIMOHAIBHBIM PEIICHUEM BETPO-IU3EIIbHON CTAHIIUU SIBJIS-
€TCsl CHUCTeMa C HaKOMMUTEISIMU JJIEKTPOIHEPIMH M PE3EPBHBIM JIU3EINIb-
TE€HEPATOPOM.

CTpyKkTypHas cxemMa ruOpUIHOTO YHEPTeTHUECKOTO KOMILJIEKCA MPUBEIe-
Ha Ha puc. 20.

AKKyMyJISATOpBI paboTaroT B OypepHOM pexume, CriakuBas KoJeOaHUs
BETpa U HArpy30K M oOecredyrBas HENpPEpPbIBHOCTh 3JEKTPOCHAOKEHUS MPHU
NEPEKITIOYEHUN HArpy30K Ha PE3€PBHBIN AU3eb-TeHepaTop.

BbixogHas sHeprusi BETpOreHepaTopoB BHIAAETCS HA MOCTOSIHHOM TOKE
MIpY¥ HOMUHAJIBHOM HamnpsbkeHuu 48 B.

daktuyeckd GYyHKUUUA YNPABICHUS dHEPrOKOMIUIEKCOM BBINIOJIHSAET HH-
Beprop MAIT HYBRID 48,9x3 22 kBT.

OCHOBHBIE BO3MOKHOCTH UHBEPTOPA CIEAYIOLIHE:

v' TIpeoOpa3oBaHue MOCTOSHHOrO HampsbkeHus 48 B B mepemenHoe
220 B, 50 I' (ogHOda3zHoe);
v' Bapsn akkymyastopos (GEL, AGM);
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v BO3MOKHOCTb CHHXPOHH3UPOBATHCS C DJIEKTPOrEHEPATOPOM, UTO
MO3BOJIIET CYMMHUPOBATh SHEPTUIO OT IU3EIb-T€HEPATOpPA U BETPO-
TE€HEPATOPOB Yepe3 aKKyMYJISITOpPHbIE OaTaper ¢ MPUOPUTETOM OT
BO300HOBJISIEMBIX UCTOUYHUKOB dHepruu (pexum IKO);

v' ABTOMAaTHYe€CKOE MIHOBEHHOE IIEPEKIIIOYEHHE C AKKyMYJIITOPOB
Ha 3JIEKTPOr€HEePaTOp U 0OPATHO;

v' ABTOMAaTH4eCKOE OTKIIIOYEHHE IPH MEPErpy3Ke, Ieperpese, mnepe-
MyTHIBAHUU TIOJISIPHOCTH MPHY MOAKIIOUYEHUH, 3aIUTa aKKYyMYJISITO-
POB OT HEJOMYCTUMOTO pa3psijia U IPYyrye 3aIiuThl.

s/Tkwi-48Vde || 5/7kWi-48vde || 5/7 kwi-48vde
LOW WIND LOW WIND LOW WIND 10,8 Br.

v

VOLTA ST 12-200 200 A/h 12B 12 wryk

v Y

Huseprop MAIT HYBRID 48.9 X3 27 kBt

!

Harpy3ka: ceno AnaraeBo

BeTporeHepaTop] [BeTporeHepaTop] Betporeneparop AJI11C-230-2P ]

\. J

Puc.20. CtpykTypHast cxema BeTpO-IU3eJIbHON AIEKTPOCTAHIIUH.

BapuaHT NOCTpOE€HHST BETPO-AU3EIBHOM DJIEKTPOCTAHIIMKA MOIIHOCTBLIO
100 xBT a1 aBTOHOMHOTO 3yieKTpocHalxeHus cesna HoBonukonabckoe Tom-
CKOM 00J1aCTH.

[ToTpebuTensiMu JICKTPOIHEPTUHN B CEJIC SBISAIOTCS YaCTHBIC JOMa, IITKO-
Ja, IEeTCKUM call, PenbAlepcKo-aKyepCKuil MyHKT, OTJAEICHUE CBSI3H, KU-
JUITHO-KOMMYHaJIbHas ciryx0a. [IpeBamupyromuii Tim Harpy3Kku — ObITOBasI.

Pacnpenenenue snektposHepruu B cesie HOBOHUKOIBCKOE B TEUEHHUH TO-
J1a IPOWILTIOCTpUpPYEM puc. 21.

Baancel 37€KTpOIHEPTUN BKIIOYAIOT YHEPTHUI0 TEHEPUPYEMYIO BETPO-
ANEKTPOCTAaHIIUEH U TOTPeOIEHHYI0 cenioM. COOTHOIICHUE TEHEPUPYEMOU U
MOTPEOJIIEMOI DJIEKTPOIHEPTUU CYIIECTBEHHO pa3IMYaeTCs IO MECsIaM,
CJIeI0BATEIbHO HEOOXOAMM MTOMECSYHBIN aHAIU3 YPHEPTETUUECCKUX OAIaHCOB.

Jlns pacuéra reHepupyeMOW DJIEKTPOIHEPTHUU CIIEAYeT BBIOpATh THII
BeTpodsieKTpocTaHuid. [IpuHrMas BO BHUMaHUE JOBOJIBHO CTAOMIIBHYIO Iie-
HY Ha BETPOT€HEPATOPhl POCCUNUCKOTO MPOU3BOJICTBA U UX BBICOKUE DHEpPIe-
TUYECKHUE TIOKA3aTeNIH, BHIOEPEM BETPOIICKTPOCTAHIIUN POCCUUCKOTO TIPOU3-
BoactBa Condor Air Max 60 kBrT.
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SAusapp | 39040
®Deppainb | 32400
Maprt 31840
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Puc.21. I'paduk 3nexTponoTpedbaeHus cena.

[lo yka3aHHBIM SHEPreTUYECKUM XapaKTEPUCTUKAM BETPOIIEKTPOCTAH-
IIMM U BETPOBBIM YCJIOBHUSIM Mecsla MPOBEAEH pacueT BBIPAOOTKH AJIEKTPO-
HHEPTUU B KXKJIOM MECSIIE To/a.
CpennemecsiyHble CKOPOCTH BETpa Ha BhICOTE 18 M IMpuBeleHbI B Tad-

qurze 6.

Tabnuia 6. CKopocTh BETpa ¢ MOMPABKOIl Ha BBICOTY.

CKOpOCTbD, CKOpOCTbD,

Mecsiin 1\11; I Mecsig 15[) I
SIHB 2,95 HIOJ 2,79
¢eB 3,34 aBT 2,76
Map 3,75 ceH 3,15
arp 3,70 OKT 3,38
Mai 3,60 HOSI 3,46
HIOH 3,37 JIEK 3,14
Cp. CKOPOCTh, M/C 3,43

JlanHble pacu€ToB BBIPAOOTKHU 3JEKTPOIHEPIUU MPUBEIEHBI B Ta0JHULIE

7.
Tabnuua 7. Cpennue nokazarenu 3a S jget (2010-2014).
sHB | ¢eB | map | amp | Maif | MIOH | WMIOM | @Br | CEH | OKT | HOS | JeK
]13‘]’31?60“3’ e KBTI o g L a8 [ 1s |91 |60 |ss |74 |so |01 |87
?%‘%’“T“e uarp., % 174 | 253 | 358 | 3734 | 3223 | 289 | 19,03 | 1576 | 18,57 | 21,19 | 28,37 | 23,79
g[‘l’g‘il’m“e Harp., % 348 | 50,61 | 71,6 | 74,68 | 64,46 | 57,89 | 38,07 | 31,52 | 37,15 | 42,38 | 56,74 | 47,59
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DHepreTUdeckuil 0anmaHc BETPOBOW W MOTPEOIIEMON 3IEKTPOIHEPTHH
nocélka, MPY UCIOJIb30BAHUHU JABYX BETPODJICKTPOCTAHIIMN TIPHUBEACH B Ta0-
nuue 8.

Tabnuua 8. DHepreTuyeckuii 0anaHc BETPO-AU3EIbHON 3JIEKTPOCTAHIIMU
100kBTt (HoBOHMKOJIBCKOE)

Mecsin Wnotp, kBr*4 | War, kBr*u 2BI') | AW, 1BIC. KBT*4 (2BI)
SAuBapsb 39040 13541,4 -25498,6
deBpaib 32400 16446,6 -15953.,4
Mapt 31840 22753,8 -9086,2
Amnpeab 31600 23511,6 -8088,4
Maii 35680 22941 -12739
Hionb 31440 18289,8 -13150,2
Hwab 31520 119214 -19598.6
ABrycr 36800 11638,8 -25161,2
Cents0pb 39840 14859 -24981
OkTs0pB 42000 178974 -24102,6
Hosops 35600 20151 -15449
Jexadpsb 36560 17481,6 -19078,4
Hroro: 424320 2114334 212886,6

[Ipu ucnonb3zoBanue 2 BeTpoycTaHOBOK no 60 kBT kaxkaas cpegHee 3Ha-
YeHUE MOKPBITHS Harpy3ku coctaBisger 50,62%, MUHUMaIbHOE 3HAYCHHE
31,52% (aBrycrt), MmakcumanbHoe — 74,68 (Mapr).

HexBatka 371€KTpO3HEPIHH OT BETPOIIEKTPOYCTAHOBOK 32 TOJ COCTaBJISA-
eT 212886,6 kBTu. DTy 25IeKTPOIHEPTUIO HEOOXOAUMO IMOIY4YaTh OT AU3EIb-
rerepatopa. [ mbpuaHas 31eKTpOCTaHIUS 00ECIIEYNBAET SKOHOMHIO TOTINBA
u I'CM.

[IprHIMIT TOCTPOEHUS BETPO-AU3EIBHON 3JIEKTPOCTAHLIMU, 3aKJIF0YACTCs
B BO3MOKHOCTH MOJYYEHHUS JTONOJHUTEIBHON SHEPIHMH OT BETPOYCTAHOBOK
JUISl CHUDKEHHSI PacXoZOB Ha JM3EIbHOE TOIUIUBO. J(M3enb-reHnepaTtop KOM-
MEHCUPYET HEXBATKy IMOJIYYEHHON SHEPrUM OT BETPOYyCTaHOBOK. [[is1 sToro
JU3eIb-TeHepaTop JO0HKEH UMETh CUCTEMY aBTOMAaTHYECKOro 3amycka, pea-
TUPYIOIIYIO0 HA U3MEHEHHUE NMOTPeOIIieMOil MOIIHOCTH. B nepexoaHbIx pexu-
Max T€HEpPUPOBAHUE, A TAK)KE MOKPHITUE MMKOBOW MOIIHOCTH IIPOUCXOJHUT 32
cuet pabotsl cuioBbix Moayeit «Deltay NH PLUS-cepun 20 kBA (3ph-3ph)
U aKKyMYJISITOPHOM OaTapeu.

CunoBoii Moayinb “Delta” npencrapisier coO0i MCTOYHUK OecriepeOoii-
HOTO TMHUTAHUS C PA3NUYHBIMU (HYHKIMOHAIBHBIMH BO3MOXXKHOCTSIMU. AKKY-
MyJnsATopHass Oarapest BwIonHsEeT Oydepubie (yHkumu. Moaymu “Delta”
YCTaHaBJIMBAIOTCS B CHEUATBHOM CUJIOBOM HIKAQy.
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[Ipn HEXBaTKe T'E€HEPUPYIOUIUX MOIIHOCTEH BETPOYCTAHOBOK CHJIOBOM
MOJyJIb 3aIlyCKAaeT AU3ENIb-T€HEPATOp, NPH YBEIWYECHUU T'€HEPUPYIOIIUX
MOIIHOCTEN BETPOYCTAHOBOK AW3€Nib-reHeparop oTkirovaerca. ABP mepe-
KJIFOYAET CETh BETPOYCTAHOBOK U JU3EJb-T€HEPATOPA.

[Tpu pabote Au3enb-reHepaTopa akKKyMyJsITOpHbIE OaTtapeu Mmoj3apsixka-
IOTCSL.

CrpykTypHasg cxema BETPO-AU3EJIbHOM AJIEKTPOCTAHLIHUM IPEACTaBICHA
Ha pUCYHKeE 22.

«Condor Air Max» «Condor Air Max» Huzens-

[ BerpossiekTpocTaHuus BerpoasexkTpocTaHuus
reHepaTop

T

60 kBt 60 kBt

v [r—
s - p| AKKyMyasiTOpHASE Konrposiep
C N, —
HJIOBOI IKag " Oarapest «EDS60»
«Delta» NH PLUS Cu10Boii mkad N
\_ 7
[~
«Delta» NH PLUS AKKyMyIsiTOpHAst KonTrposiep
oarapes o «EDS60»
~—
 /
1‘
ABP «BIC-ATI'Y» )

'

TToTpeduTen 2/1€KTPOIHEPTrUH ]

Puc.22. ®yHKkuroHanpHas CXeMa BETPOIIEKTPOCTAHLINH.

B cooTBeTcTBUU C SHEpPreTUYECKUM OallaHCOM BETPO-AU3EIbHONU CHUCTE-
MbI AJeKTpocHaOxkeHus: cena HoBoHMKONBCKOE Mpu UcHodib3oBaHue 2 BOY
CpeaHee 3HAYCHUE MOKPBITUS HArpy3ku coctaBisieT 50,62%, MuHUMaIbHOE
3nauenue 31,52% (aBrycr), MmakcumainbHoe — 74,68 (MapT).

Jln3enpHas COCTaBIIAIONIAS YHEPTOKOMILIIEKCA UCIONb3YETCs TI0 Mepe He-
nocratka sHeprun BOY.

Crnenyer oTMeTHTBh, uTO B BeTporereparope «Condor Air Max» ucronib-
3yeTCsl aCHHXPOHHBIN TeHEepaTop ¢ (a3HbBIM POTOPOM C PETYIUPYEMBIM BO3-
OyxaeHueM, 00eCIeUnBAIONINM CTAOMIM3AIUMI0 BBIXOJAHOTO CTaTOPHOTO
HaIpPsHKEHUS.

Hcrounuk Oecrmepeborinoro mutanus «Deltay oOecreunBaer mnutanue
Harpy30K OT BETPORJICKTPOCTAHIMU YEepe3 BBINPIMUTEILHO-UHBEPTOPHBIMA
npeo0pa3oBaTelh ¢ HAKOIICHUEM H30BITOYHOU AJIEKTPOIHEPTHH B aKKyMY-
JSATOPHBIX OaTapesix. B mepuo/ipl 6€3BeTpusi, MUTAHWE HArPy30K MEPEBOIUTCS
Ha aKKyMYJSTOpHBIE OaTapeu, MO Mepe pa3psga KOTOPBIX IPOU3BOIUTCS
BKJIIOUEHHUE U3EIb-TeHEpPaTOpa U MEPEBOJ Ha HEro MoTpeduTeseh IIeKTpo-
sHepruu. Juzenb-reHepaTop oOecreyuBaeT M MOJ3APSAIKY aKKyMYJISITOPOB
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yepes KoHTposuiepsl «kEDS60%.

Takum 00pa3omM, Ha TpUMEpEe ABYX BETPOJU3EIIBHBIX DJIEKTPOCTAHIIHMA
pPa3TUYHON MOIIHOCTH TOKa3aHbl BapUaHTHI BHIOOpA IHEPTETUYECKOTO 000-
pynoBanusa. KpoMe QyHKIIMOHAIBHBIX BO3MOKHOCTEH BBIOMPAEMOTO 000pPY-
JIOBaHUS, CIEAYyET YUYUTHIBATH €r0 BO3MOXKHOCTH IO TIPEOOPA30BAHUIO DJICK-
TPUYECKOM MOIIHOCTH MPU COOTBETCTBYIOIIUX YPOBHSAX HAMPSKEHUS MPU
JIOIYCTUMBIX YCIIOBHUSX SKCIUTYaTallu.

3.3 Bbi6op obopyanoBaHusa 13C

Jlu3enbHble 3JIEKTPOCTAHIMU B THOPUIHBIX CUCTEMAX AJIEKTPOCHAOKEHHUS
BBITIOJIHAIOT BaXKHEHIIHE PYHKIIUU TApAHTUPOBAHHOTO UCTOYHUKA IMUTAHMUS.

Kpome Toro, B 3aBUCUMOCTH OT CTPYKTYPbI BETPO-IU3EIBHOIO IHEPTETHU-
YECKOT0 KOMIUIEKCa, OH MOKET BBITIONHATH OyQepHble (QyHKINN, KOMIIEHCH-
pys nmysnbcanuu MomHoct BOC.

Hcxons U3 HeoOXoIUMOCTH oOecredeHus: MOTpeOUTeNeld 3JIEKTPOIHEP-
rueil B JI0OBIX CUTyalUsX BBIOOpP YMCIIa U MOIIHOCTU JAMU3EIb-T€HEPATOPOB
CJIelyeT NPOBOAUTH C YUETOM CIEAYIOIIMNX TPEOOBAHMIA:

1. CymmapHasi MOIIHOCTh arperatroB JOJKHA ObITh Ha 25% Oomblie
CYyTOYHOT'0 MakcuMyMa Harpy3ku: Py = 1,25P,,,,

2. Jns ynoOGctBa obcmyxuBaHus, kenaTenbHo BbiOupath JIC oam-
HAKOBOI'O TUIIOpa3Mepa.

3. 3arpy3ka Ou3enb-r€HEepaTopoB JOJDKHA HAXOIWUTHCA B MpeAenax
25-80% OTHOCUTEIHLHO HOMUHAIILHOM.

4. KonnuecTBO NMU3ENbHBIX 3JEKTPOArperartoB AOJKHO OBITH H30bI-
TOYHBIM JJIs1 00ecreyeHus: BO3MOXKHOCTH BbIBOJIa U3 pabOTHI arpe-
raToB JUIsl CEPBUCHOTO OOCTYKUBAaHMS, TEKYILEr0 U KalUTaIbHOrO
PEMOHTOB.

5. YcnoBue 3KCIUTyaTallud JU3€JbHBIX 3JEKTPOCTAHIINI TOJKHBI CO-
OTBETCTBOBAThH KIIMMATUYECKUM XapaKTEPUCTUKAM MECTHOCTH.

Jlnst aHanu3a TeXHUKO-dKOHOMHUYeckux rnokazateneit [I2C nHeoOxonumo
OLICHMBATh 3aBUCUMOCTh Pacxo/ia TOIUIMBA AU3EIb-TE€HEpAaTOpa OT CTENEHU
€ro 3arpys3Ku.

Ha ocHOBe nuHeapu3aluy pacXoJHbIX XapaKTEPUCTUK JU3EIBHOIO JBU-
rateiasi MOKHO HCHOJb30BaTh NPUOIMKEHHYIO (OpMYIly AJis ONpENesIeHUs
YAEJIBHOIO pacxoja TOIUIMBa Ha reHepupoBanue | kBTy anekTposHepruu:

P
G1 = K Gy + (1 - KXX)GHP_i s

rae Gi, G, — dhakTHUecKrii 1 HOMUHAIBHBIA PAacXoJ1 TOIUTMBA (111 OOJh-
IIIMHCTBA JIBUTATEICH MOIIHOCTHIO AecATKU-COTHU KBT G,=230-250 1/xBT1U);
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Py, P, — dakTuueckas u HomuHanbHas MomHOCTh JIDC; Ky — koadpdunmeHr,
XapaKTepU3YIONIMH TOIUIMBONOTPEOICHHE M3 Ha XOJOCTOM X0y
(Kxx~0,3).

3Has yJnelbHOE IMOTPEOJICHHE IU3eNis IS COOTBETCTBYIOIIETO PEKUMA
Harpy3ku U 00beM MPOU3BEACHHOMN 3JIEKTPOIHEPTUN MOMKHO ONPEIETUTh KO-
JIMYECTBO M3PACXOJI0BAHHOI'O TOILUIMBA 32 PACCMATPUBAEMBIN MEPUO]I BpEMeE-
HU:

QT:GIW

rae W- sHeprus, npou3BeAEHHAs 3a I€Hb, MECSLI, TO/.

[Ipumepsl TEXHUYECKUX XAPAKTEPUCTUK HEKOTOpbIX JIIC mpuBeneHsl B
MIPUIIOKEHHH.

3.4 OueHKa 3KOHOMUYECKUX XapaKTepUCTUK BeTpO-
AN3enbHbIX 3NIeKTPOCTaHLUN.

K OCHOBHBIM KpUTEpHUSIM 3IKOHOMHYECKON 3PGPEKTUBHOCTH BETPO-
JIM3EJIbHBIX 3JEKTPOCTAHLIMI MOKHO OTHECTU NMPHUBEAEHHBIE TOAOBBIE 3aTpa-
Tl Ha | KBT yCcTaHOBIEHHON MOILIHOCTU 3JIEKTPOCTAHUMU M CTOMMOCTH 1
kBTu snekTposHepruun. JlaHHBIE KPUTEPUM ONPEACISIOTCA W3 CIEAYIOLINX

BBIPAKCHUN:

PyK+C
3 =—HP ;

P-ycTaHoBneHHast MOIIHOCTh 00BEKTa JIeKTpocHa0xeHus (kBT);
K-o6mue kanuTanosnoxenus (pyo.);
K= Kjer+Kyp + Kepp

rae K¢ — CToMMOCTh KOMIUIEKTHOrO 000pynoBaHus (pyo.);

K;p — CTOMMOCTb IPOEKTHBIX PabOT MO ONPENEIECHUIO MECTA YCTAHOBKH
Ha MecTHOCTH (pyO0.);

Kep — CTOMMOCTB CTPOMTEIBHBIX M MOHTaXHBIX pabOT IO yCTaHOBKE
ANEKTPOCTAHIIUU (MOJACTaHLINH) (PYO.);

1 .
P, = 7 — HOPMATHBHBIH KO3 PUIIUEHT peHTabeTbHOCTH,

rae T — SKOHOMHYECKHU CPOK CITyKObl 000pyI0BaHUs (JIET).
C — 00111er010BBIC IKCILTyaTallMOHHBIE PacXo/ibl (pyo.)
C=Coc + CpeM + Cyon + CLL.MOI‘I 5

riae C, — FOAOBBIE PACXO/IbI HA IKCILTYaTAIMIO CUCTEMBI AJIEKTPOCHAOKEHUS
(py6.);

Cpew — TOZIOBBIE PACXO/IbI HA IJIAHOBBIM PEMOHT (pyo0.);

Cyon — TOJIOBBIC pacxo/bl Ha TOILIUBO (Pyo.);

Ci0n — TOJIOBBIE PACXOJIbI HA IOCTaBKY TorunBa (pyo.).

Cebectoumocts 1 kBTu anexrposnepruu C,,:
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C = PuksC

W — ofmiee KOJIMYECTBO 3JIEKTPUYECKON 3HEPruu, BbIpadaThIBaEMOE
AIIEKTPOCTAHLMEN B TEUEHUH TOJa.

DKOHOMHUYECKHI aHalInu3 aBTOHOMHOI'O 3JIEKTPOCHAOKEHHUs, MpPU CyIle-
CTBYIOUIMX B PoccuM 3KOHOMHUYECKHMX YCIIOBUAX B 3TOM 00JacCTH, MOXKET
ObITh HaIlpaBJeH B OOJIBIIMHCTBE CIIy4aeB Ha COKpallleHHe OIOKETHBIX J10-
taiuil. COOTBETCTBEHHO, T'OBOPUTH O NPUOBUIBHOCTH IPOU3BOACTBA AJIEK-
TPOSHEPTUH B U30JUPOBAHHBIX CUCTEMAX JIEKTPOCHAOKEHMSI Yallle BCETO HE
npuxonutcs. Hopmatusubiil k03(pPUIMEHT peHTa0EeIbHOCTH B TaKUX CHUTYa-
[USX 11eJIeco00pa3HO BHIOMPATh UCXOJIS U3 CPOKa CIY>KOBI OCHOBHOTO JHEP-
reTUYECKOro 000pY10BaHMUSL.

OmnpeneneHue 3KOHOMUYECKUX ITOKa3aTeJIed MOKaXeM Ha IMpUMeEpe T'H-
OpUIHON BETPO-AU3EIBHOMN 3JEKTPOCTAHLIMU 1. AJIATAEBO.

OO1Ke KanuTalbHBIE BIIOXKEHUS HA CO3/IaHHE BETPO-IU3EJIbHOM 3JIEK-
TPOCTAHLIMM NIPUBEJIEHBI B TabIULE 9.

pyO/kBrtuy;

Tabnuua 9. DKOHOMUYECKUE XapaKTEPUCTUKHU BETPO-AN3EIbHON CTAHIIMH.

Ilena 3a
Kon-Bo, Cymma,
Ne Howmenknarypa ToBapa wr IT., RUR
) RUR. ]
Berporeneparop 5/7 kWt-48Vdc LOW
WIND
1 http://www.cko- 3 299 000 897 000
systems23.ru/vetrogenerator.html
Maura 12 mMeTpoB 3 78 600 235800
3 | MuBeprop MAIT HYBRID 48.9 X3 27 kBt 1 269 700 269 700
VOLTA ST 12-200 200 A/h 12B 12 27480 329 760
Jln3enbHbI TeHepaTop 2 CTENEHU aB-
tomatuzanun AJ[11C-230-2P MOIIHOCTBIO
> 10,8 kBT. Croumocts 192 500 py6. ! 192 500 192500
Hroro odopynoBanue 1924700
6 CTpouTenbHO-MOHTaKHbIE PaOOTHI 384 940
(20% ot cTommocTH 000pyTOBAHHS)
Hroro 2 309 640

Cpok city»0bl OCHOBHOTO oOopynoBaHusi ctaHiuu T=20 jeT, cooTBeT-
CTBEHHO HOpMaTUBHBIN Kod(huireHT penradenbHoctu Pu=0,05.

OCHOBHBIE AKCIUTyaTallMOHHBIE 3aTPaThl MPUXOAATCS HA TOIUMBO. ["'o0-
BOM neuimT 3yeKTposHepruu nocénka cocrasiser 3855 kBtu. Bpems pa-
00ThI au3ens MomHocThio 10,8 kBT m1s reHepanuu 3Toro 00bEmMa JIeKTpo-
sHeprum coctaBuT 128,5 vacos. [Ipu ynenbHOM pacxozie AU3EIbHOrO TOILIU-
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Ba 0,3 k['/kBT4, ero morpebyercst 1,2 TOHHBI B rOJ, WJIM, B CTOUMOCTHOM BBHI-
paxkeHuu, 43 Teicsuu pyosieit (riena consapku 36 000 py6/T).

JIist SKCIUTyaTaluy CTaHIIMK HEOOXOMMO JBa CIEIUAINCTa CO CpeaHel
3apabotHo# matoii 22 000 pybneit B Mecsiil, uto coctaBut 528 000 pyOreit B
ro/I.

3arpaThl Ha TEKYIIUH PEMOHT MOTYT OBITh MPUHATH B pazmepe 1% oT
cTOUMOCTU 000pyRoBaHus, 4To coctaBuT 20 000 pyOiieii B rox.

OO011as cyMMa roJIOBbIX SKCILTyaTal[MOHHBIX 3aTPaT COCTABUT:

C=43 000+528 000+20 000=591 000 py©.

[IpuBenéunblie rogoBele 3aTpaThl HA 1 KBT yCTaHOBIEHHOW MOIIIHOCTH:

3 0,05*23093614;)+591000 = 22216 py6/xBr

CebecTouMOCTb TPOU3BOIUMOM IIEKTPOIHEPTUU

0,05+2309640+591000
Cyy = = 19 py6/kBru.
37077

4. CTPYKTYPA U COCTAB OBOPYJIOBAHUS ®OTOIJEKTPO-
CTAHIIMMN.

4.1 BapuaHTbl NOCTPOEeHUS hOTOINEKTPOCTaHLUN.

Conneunsie (ortodnekrpuueckue cranmuu (COC, ®IC, PV farms unm
PV plants) -3T0 0oaMH W3 BUAOB 3NEKTPOCTAHLIUN, TEHEPUPYIOLIUI dIIEKTPH-
YEeCTBO IYTEM HEMOCPEACTBEHHOIO MNpPeoOpa3oBaHUsl YHEPTUU COJIHEYHOTO
U3ITyYEHUSI B DJIEKTPOIHEPTHUIO.

Jlist HagesxxHOro o0ecreyeHus: NOTPEOUTENS JIEKTPUUECTBOM C UCIIOJIb-
30BaHMEM COJHEYHOU sHepruu B cocTaB ®IC kpome (HOTOIIEKTPUUECKUX
naneneit (PII) BXoauT psia AOMOTHUTENBHBIX 3JIEMEHTOB, COCTaB KOTOPBIX BO
MHOI'OM 3aBUCHUT OT TUIIa U HA3HAYEHUS COJTHEYHOM 3JIEKTPOCTAHIIUU.

Paznmuuaror aBa OCHOBHBIX THIIA COJTHEYHBIX (HOTOIIEKTPUUECKUX CH-
CTEM:

® ABTOHOMHbBIE CHUCTEMBI;
® CHCTEMbI, paboTaroNIKMe MAPATIIETBHO C CEThIO.

ABroHOMHass @IC, KpoMe COJHEYHBIX MaHENel, Kak MPaBUIIO, COMEP-
KUT aKKymylaTtopHble Oarapeun (AB) um xoHTposiep 3apsnpa-paspsga. [Ipu
HEOOXOJAMMOCTHU JJIEKTPOCHAOKEHUSI MOTpeduTenen, TpeOyomx cTaHaapT-
Horo HanpspkeHus: 220/380B nepemenHoro Toka, B coctaB @IC HE00X0AMMO
BKJIIOYUTH UHBEPTOP (pHC. 23).
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ConHeyHble

MoTpebutens
naHenu
KoHTponnep nepemMeHHoro
3apsga WHsepTop Toka
_/_ ——» —~
L d
r
MNoTpebutens

NOCTOAHHOIO
TOKa

AKKyMynsaTopHas =
BaTtapen

Puc. 23. Aémonomnas gpomoanexmpuyeckasn cucmema 31eKmpocHaAO*CeHUs.

[Tapametpsr anementoB ®IC (tun u konuuectBo PII, emxocts Ab,
MOIIHOCTh UHBEPTOPA), @ COOTBETCTBEHHO U €€ CTOMMOCTbh, 3aBUCAT OT MHO-
rux (pakTOpOB: COCTaBa IEKTPUYECKOU HATPY3KU U CPEIHECYTOUYHOIO AJICK-
TponoTpeOeHusi, xapakrepa padoTel ®IC (CE30HHBIM WJIM KPYIJIOroIuy-
HBII), CPEAHEMECIYHOT0 MPUXO0Aa COTHEYHOM paJialluy U YKUCIia MOCaea0Ba-
TEJIbHBIX JHEH 0€3 COJIHIIA B MECTE YCTAaHOBKH (POTORIEKTPHUUECKUX MOJY-
JIed, CHCTEMbl OPUEHTALMM COJIHEYHBIX MaHese Ha CONHIE U HEKOTOPBIX
Ipyrux (GpaxTopos.

Tak xak ®@II cnocobHbI BbIpaOaTHIBaTh AIEKTPOIHEPTUIO TOJIBKO B CBET-
JI0€ BpeMs CYTOK, BEJIMYMHA UX YCTAHOBJICHHOW MOIIHOCTH JOJDKHA BHIOH-
paThCsl ¢ pacueToM Ha TO, YTO 3alaCEHHOW 3a JIeHb PHEPIHMU XBATUT HA Ta-
paHTHpOBaHHOE oOecredeHne MoTpedouTeNield B TeUeHHUE CyTOK. JTO MPHUBO-
JUT K HEOOXOJIHMMOCTH 3HAYUTEJIbHO YBEJIMYMBATH YCTAHOBJICHHYIO MOIII-
HOCTh DII 1 eMKOCTh aKKyMYJIAITOPOB.

OueBUIHBIM HETOCTATKOM aBTOHOMHBIX @DC ABIAECTCSA MOTEPS U3JUIL-
KOB DHEPTUH B PEKUMaAX MaJbIX HArpy30K. B OOJBIIMHCTBE CTaHIAPTHHIX aB-
TOHOMHBIX (DOTODJICKTPUUECKUX CHCTEM COJIHEUHasi Oarapesi MPOCTO OTKIIIO-
4aeTCs, KOrJa akKyMyJISTOPBI MOJIHOCTHIO 3apsiKeHbl. MOXHO HCIOJIb30BaTh
M30BITKU PHEPruM Ha OAJUTACTHBIX COMPOTHUBJICHUSX JJIsl MOJOTpPEBa BOJIbI
WIM BO3/yXa, YTO TO3BOJISIET HECKOJbKO MOBBICUTH 3(P(EKTHUBHOCTH MOJIE3-
HOT'O MCITIOJIb30BaHUsI FTEHEPUPYEMOU IHEPTUH, OJHAKO MPoOIeMa MOTHOCTHIO
HE PEIIAEeTCA.

Cepbe3HBIM HEOCTATKOM aBTOHOMHBIX DIC sBIIsIETCS HEOOXOIUMOCTD
UCIIOJIb30BAHUSL aKKyMYJIATOPHBIX Oarapeil, paOoTalmuX B HUKIMYECKOM
pexume. Yucno pabodynx MUKIOB PacHpOCTPAHEHHBIX KUCIOTHO-CBUHIIOBBIX
akkymyJsiTopoB HeBenuko (1500-2000), uto TpeOyeT MX 4acTOW 3aMEHBI.
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[IpumMeHeHre NPOMBIIIIIEHHBIX aKKYMYJIATOPOB C OOJBIIUM CPOKOM CITYXKObI,
HAIPUMEP HUKEIb-KaJMHUEBBIX WM JTUTUH-UOHHBIX, TPEOYET 3HAUUTEIHLHOTO
yBEIUYCHHS (PUHAHCOBBIX BJIOKEHUW Ha IMOCTPOEHUE DHEPreTUUYECKON CHU-
CTEMBI.

Kpome Toro, HEOOXOIUMO YUYUTHIBATh, YTO B AKKyMYJATOPAaX TaKKe
UMEIOT MECTO MOTEPH dHEpTrun. B nydmiem ciaydae, 3pPeKTUBHOCTH TIpoIiec-
COB 3apsiga-pa3psja akKyMmyJaaTopoB coctaBisieT 90%, u oHa yXyauiaercs 1o
MEpE€ UX CTApEHHUS.

UcnonszoBanrne ®IC npu HAIUMYUKM CETU TO3BOJISIET N30€KaTh MHOTHX,
€CJIM HE BCEX, HEJOCTATKOB aBTOHOMHBIX cUCTEM. [lo cyTH, ceTh SIBIIsSIETCA
oonpiuM akkymysitopoM co 100% KIII, koTopelit MOKET IPUHSATH BCE U3-
JIMIIKHA SHEPTUU.

CTpykTypHas cxeMa CeTeBOM (POTOINEKTPUUECKON HIEKTPOCTAHIIUU
npuBeeHa Ha puc. 24. DIEKTpUYECKast CETh MOXKET ObITh KaK JEHEHTpaIu-
30BaHHOM, TaK U JJOKaJbHOW, 00pa30BaHHOM TU3EIHHOMN DJICKTPOCTAHIIUCH.

ConHeuHbe Batapen CeTesoii uHBepTOp

BHewHaa
3NeKTpoceTb

BxoaHoit N
CUETHUK

[epemeHHbIi ToK

MoCTOAHHLIN TOK

"3enéHoiii"
CYETUMK

CobcteeHHoe
Cuctema notpetnenue
MOHMTOpUHTA

Tpancdopmatop
0,410 kB

Puc. 24. Cmpykmypuas cxema cemegotl (homosneKkmpusecko 31eKmpocmanyuu

B cocrtaB cereBoil (HhOTOINEKTPUUECKON CUCTEMBI, KPOME COJTHEYHBIX
OaTapeil, Tak)Ke 0OBIYHO BXOJISIT:

eCeTeBbIe MHBEPTOPHI, MPEeOOpa3yolIre MOCTOSHHBIN TOK, reHepupye-
MBI COJTHEUHBIMU MAHEISIMU, B IEPEMEHHBIIH;

®KOHTPOJIIEPHl MAKCUMAIHLHOTO OTOOpa MOIIHOCTU C COJIHEUHBIX OaTa-
peit;

49



eCHCTeMa MOHUTOPHUHTA, MIO3BOJIAIONIAS OTCIICKUBATH TapaMeTphl pado-
YEero pexuMa COJTHEYHOM JIEKTPOCTAHIUY;

®IICHTPAJIM30BAHHAS CETh - JIMHUS DJIEKTpoIepeiad, K KOTOPOil Mmojco-
€JMHEHa AJIEKTPOCTAHIINS;

®COOCTBEHHBIE TOTPEOUTENIN DIEKTPOIHEPTUU (TPOMBIILICHHBIE WM
OBITOBBIC JIEKTPOIIPHUOOPHI).

B cBoto ouepenp, cereBbie @DOC 1o crnocody MOCTpOeHUs MOApa3aes-
IOTCSl HA JIBa OCHOBHBIX THIA!

- 0€3 aKKyMyJISITOPHBIX OaTapeii;

- C AKKYMYJISITOPHBIMH OaTapesiMu.

Ha mpaktruke Hanbonpliee pacmpoCTpaHEHUE MOy (POTOIICKTPH-
YeCKHe CUCTEMBI 0€3 aKKyMYJSITOPHBIX OaTapeil. bezakkymymnstopasie @OC
OUYCHb HAJIC)KHBI U MPAKTUUECKU HE TpeOyroT oOciyxuBanus. Kpome Toro,
OHM 00JIaJJal0T MaKCUMaIbHOM 3 (PEKTUBHOCTHIO UCIIOJIB30BAHUS YHEPTUH OT
CoJIHEUHbIX Oartapeit - oT 90 10 98%. B Takux cucremax MpUMEHSIIOTCS CIie-
[MaJIbHbIE MHBEPTOPHI, BEIOMBIE CEThIO, KOTOPHIE HCIOJIB3YIOT CETh A
bopMHpPOBaHUS OMTOPHOTO HAIPSKEHUS I UX 3alyCKa U CHHXPOHU3AIUH.

Henocratkom mooOHBIX CUCTEM SIBISIETCS MPEKpalIeHUEe MUTAHUS T10-
TpebuTtenen npu OTKIIOYEHUHU LIEHTpalIbHOU ceTH. Tak Kak ceTeBble MHBEP-
TOPBI BEIPA0ATHIBAIOT HANIPSDKEHHUE, UICHTUYHOE CETEBOMY, TO MPHU €ro MoTe-
pe uHBepTOp mepectaeT paborath. [IpekpareHue reHepalnuu CETeBBIX HH-
BEPTOPOB MPH IMPOIAIAHUN HATIPSKEHUSI B CETH CBSI3aHO TaKXe ¢ obecreue-
HUEM 0€30MacHOCTH MpU TMPOBEACHUM PEMOHTHBIX padoTax (HE0OXO0IUMO
o0ecrneunTh OTCYTCTBHE HAMPSKEHUS HA JIMHUM, €CIU MoJladya HampsKEHUs
OTKJIIOUEHA JIEKTPUKOM Ha MOACTAHIIUHN ).

JUIsi TOKanbHBIX CHUCTEM DJJICKTPOCHAOKEHWS Ha OCHOBE JHM3EIBHBIX
AIEKTPOCTAHIIUM JOTIOJHUTEILHBIMU OTPAHUYEHUSMHU HA UCIOJIb30BaHUE Ce-
TeBbix DOC sBisieTcs: HEBO3MOXKHOCTh oTkitoueHust JIDC u TtpeboBanue
obOecnieueHusi motpedutTenei snekTpudeckord MoiHocThio JI1DC He MeHee
40% OT MOIIIHOCTU THOPUIAHON CONTHEUHO-AU3EIBHOM AJIEKTPOCTAHIINH.

IIpu HeHae)KHOM ANEKTpUUECKOM ceTr MpUMEHSIOT @OC ¢ akKyMyJIsi-
TOpPHBIMU OaTapesiMu, KOTOpbIE SIBISIOTCS Topa3fno Oosee CIOXKHBIMH, HO
MO3BOJIIOT CO3/1aBaTh CUCTEMBI OeciepeOOMHOr0 IEKTPOCHA0KEHHS TTOTpE-
oureneil.

MONIHOCTh HHBEPTOPA B TAKUX CUCTEMAX OINPENEISAETCS M0 CyMMapHO
MOIITHOCTH HAarpy3Kd, KOTOPYIO HY>KHO IUTaTh BO BpEMsl aBapuil B CETH, a
JUTUTEIBHOCTh aBapyil ompenenser eMKocTb Ab M yCTaHOBJICHHYHO MOII-
HOCTh COJIHEUHOM OaTapeu.

s obecrieuennsi MakcuMaiabHO ()PEKTUBHONU PAOOTHI aKKyMYJIATOP-
Has (HOTORNIEKTpUUYECKasi CUCTEMa, COCIMHEHHAsl C CEThI0, TPEOYeT UCIOb-
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30BaHUs CIEUUAIM3UPOBAHHOTO ABTOHOMHOTrO (OarapeiiHOro) HHBEpTOpa.
Bo3moskHbI 3 BapuaHTa NOCTPOEHHUS TaKUX cucteM [12]:

1) Conneunsle OaTtapeu 3apsikaioT Ab uepes KoHTposIiep 3apsaa, a
3aTeM PHEPrus uepe3 HHBEPTOp NepenaeTcsl B Harpy3Ky WIIH CETb.
2) Conneunble OaTapen padOTaIOT Ha ceTeBOM (DOTOINEKTPUUECKUI

WHBEPTOP, OT KOTOPOTO MUTAETCSl HArpy3Ka, U3JIMIIKA SHEPTUU UIYT Ha 3a-
PAIl aKKyMYJISITOPOB, U eclid AbB 3apsieHbl, TO HaMPaBJISAIOTCS B CETh.

3) ['uOpuanas cucrtema, BKJIHOYAIOUIash 3JIEMEHThl 000OMX BBIIIETIE-
PEUYHCIICHHBIX THIIOB.

CtpykTypHas cxema ceTeBOH (OTOINEKTPUUECKON CUCTEMBI C KOHTPOJI-
JIepOM 3apsijia pUBECHA Ha puC. 22.

M36bITOK CONHEYHON 3HEeprumn Xantrex XW,
MOJKEeT HanpaenaTLCA B CeTb Xtender XTH/XTM/XTS,
ANS NMMTaHUA Hepe3epBUpPYeMoi Outback G(V)FX, SMA
Harpysku
CETh BaTtapeiHbin
D> WHBEPTOP
KoHTponnep
CONHEYHbLIW +
Hepesepsupyemas I Pesepsupyemasn
Harpy3ka AkkymynsiTop Harpy3ska
DoTo3NEeKTPUHECKHNE
MOAYyN

Puc. 22. Cemesas ¢homoanekmpuueckas cucmema 31eKmpoCcHadHICeHUs ¢
KOHMPOINEepOM 3apsioa NOCMOAHHO20 MOKA

JlaHHBIN BapUaHT MOCTPOEHHSI CUCTEMBI SIBJIIETCS HauOoJiee MPOCThIM U
pacnpocTpaHEeHHbIM. B 1aHHOW cucTeMe 3aps]l aKKyMyJSTOPOB OT COJIHEY-
HBIX OaTapeil MPOU3BOJUTCS Yepe3 KOHTPOJIIEP 3apsaa MOCTOSIHHOTO TOKa.

[Ipu ucnosnb30BaHUM CTAaHAAPTHOTO UCTOYHUKA OecriepeOoitHOro nura-
Husi(UBII), npu Hanuuuu cetu 3apsij akKyMyJIsITOPOB IPOUCXOIUT OT CETH, U
COJIHEUHbIe OaTapeu NMPaKTUYECKU HE HCIONb3YIOTCs. s MakCHUMaibHOTO
WCIIOJIb30BAHUSI SHEPTUU, BhIpaOaThIBAEMOW CONTHEUHBIMH OaTapesiMu, Mpu-
MeHstoT Koutpoiiep MPPT u cnienmanbablii HHBEPTOP ¢ PyHKIHEH mepena-
YU 3JIEKTPOIHEPTUU B HArpy3Ky WM CETh P HanpskeHus Ha Ab Bbllie 3a-
naHHoro. B atoMm ciydae, naxke ecinu Ab MOJIHOCTBIO 3apsiKEHbBI, SHEPTUS OT
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®I1 nampapisieTcsi B Harpy3Ky, TEM CaMbIM YMEHbIIIAsl MOTPEOJIEHNE OT CETH.
Ecnu Harpy3ka moTtpeGisieT MEHbIIE SHEPTUH, YeM BBIPA0ATHIBAIOT COTHEY-
HbIe OaTapen, TaKOW MHBEPTOP MOKET WIIM HAIPABJISATh U3JIUIIKHA B CE€Th, UITU
YMEHBIIATh BBIPAOOTKY COJIHEUHBIX OaTapeil 3a cueT MOBBIMICHUS HaMpsDKe-
HUS Ha akKymyJsitopax[12].

JIOCTOMHCTBaMM TaKUX CHUCTEM SIBJISIETCSI BO3MOXKHOCTh HUCIIOJIb30BAHUS
SHEPI'UM COJHIIA, KaK NMPU HATUYUU CETH, TaK U BO BPEMsl OTKIIOUYEHHUM; BO3-
MOHOCTh BOCCTaHOBJIEHHUS paOOThI IPU JUTUTEIBHBIX MEPEPhIBAX B AIEKTPO-
CHA0KEHHUH U TIIyOOKOM pa3psjie akKyMyJiiTopoB myTeM 3apsjga Ab ot OII1.

K Hepocrarkam ciieyeT OTHECTH ABOMHOE IpeoOpa3oBaHUE COTHEYHO-
ro 2JICKTPUYECTBA, YTO MPUBOJUT K JIOMOJHUTEIHHBIM MOTEPSM B KOHTPOJI-
Jepe, WHBEPTOpPE, YACTUYHO B aKKyMYJIATOpaXx; HUKIMYECKUN pekuM pado-
Thl aKKyMYJISTOPOB IPHU TEPEphIBaX B LIEHTPAIU3OBAHHOM 3JIEKTPOCHAOXKe-
HUU, YTO IPUBOJIUT K UX OBICTPOMY U3HOCY.

Jlns moctpoennst ®IC MaHHOTO THUIMA MOTYT OBITH HUCIIOJIB30BAHBI ClIe-
nytomue moxaenu uHBepTopoB: Xtender XTH/XTM, SMA Sunny Island,
Xantrex XW, RichElectric CombiPlus, Outback GFX/GVFX u np.

[Ipu aBapusix B CETH MHBEPTOP HAYMHAET IPEOOPA30OBHIBATH YHEPTUIO OT
aKKyMyJsITOpoB. Eciii conmHeuHbie OaTapen MOAKIIOYEHBI Yepe3 KOHTPOIIIEP
3apsiia K aKKyMyJiaTOpaM, TO UHBEPTOP HMCIOJIb3YET COTHEYHOE JIEKTpUYe-
CTBO, U, €CJIM €r0 HE XBaTaeT, TO U SHEPIrUI0 U3 akKymyJssTopoB. Ecnu con-
HEYHOU SHEpruu 0oJibllie, YeM HY>KHO JJis MoTpeOuTenel, oHa UIET Ha 3apsij
aKKyMYJISITOPOB.

doTodNeKTpUUECKas CUCTEMA DJIEKTPOCHAOKEHUSI ¢ CETEBBIM MHBEPTO-
poM Ha Bxojae UBII npencrasiena Ha puc. 25.

JlocTonHcTBaMHu JaHHOM cxembl nocTpoeHuss @IOC sBISIETCS BO3MOXK-
HOCTb NPUMEHEHUS CETEBOIO U ABTOHOMHOT'O MHBEPTOPOB C MUHUMAJIBHBIM
HA0OpOM OMIMH, IMMUPOKO MPEICTABICHHBIX HA PHIHKE MHOTOYMCIEHHBIMU
MPOU3BOJIUTENAMU. AKKYMYJISITOPBI BCE BPEMSI HAXOIATCS B 3apSyKEHHOM CO-
CTOSIHHH, DKCILTyaTHPYIOTCA B Oy(depHOM peXUMe U MCHOIB3YIOTCS TOJBKO
MIPU OTKJIIOUCHHSIX CETEBOI0 JIEKTPUUECTRA.

®OC Takoro TuIa 1ejleco00pa3HO UCIOIb30BaTh B CUCTEMAX JIEKTPO-
CHA0XEHHUS, B KOTOPBIX OCHOBHOE MOTPEOICHUE COTHEYHOTO JICKTPUUYECTBA
MMEET MECTO JHEM, a OTKJIFOYEHHUS IEHTPATU30BAHHOTO AJIEKTPOCHAOKEHUS
peIKHe U HeOJTHE.

B nHeBHOE BpeMsi CyTOK CETEBOM HHBEPTOP OOECIEeUMBACT PHEPrueut
BCEX MOTpEOUTENe, B TOM YHCIE U pPe3epBUPYEMbIX. M3IHUIIKK >HEpruu
HaIpaBJIsIOTCd B OOIIYIO CETh TOJBKO B TEX CIyyasx, €Ciu MoTpebieHue
MEHbIIIE, YEM TE€HEPUPYIOT COJHEUHbIe OaTapeu, MpU 3TOM DHEPTUs COJHIA
ucrnosibdyercss U Ha 3apsag Ab. DPGeKTUBHOCTh CETEBBIX MHBEPTOPOB, KaK
npaBuiio, coctaiisier 6osee 90%, uTo obOecrneunBaeT XOpoIIue dHepreTuye-
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CKH€ MOKa3aTeIn BCEW CHCTEMbI dJIEKTpOCHa0KeHUs. ENMHCTBEHHBIM HEN0-
CTaTKOM SIBJIIETCSl MPEKPAILIEHUE KCIOIb30BaHUs YHEPTUM COJIHIIA TIPU aBa-
pUSIX B CETH.

DOTOINEKTPUYECKHE MOAY M
rpynna 1 rpynna 2

Fpynna 2 mcnone3yetca
NpK OTCYTCTBWKM HANPAMEHWA
B CETW ANA noglapana AB

CeTesoi
MHBEPTOP

MBI

CETh BaTaperHbid

WHBEPTOR

: Kentponnep |

e
______ 1 +

CONHENHBIA

Hepesepsupyeman Peszepeupyeman
AKKYMYNATO
Harpysxa yay P Harpyska

Puc. 25. Cemesasn homosnexmpuueckas cucmema 21eKmpoCHAOHICeHUs C
cemesbiM uHeepmopom Ha 6xode UBIT

Momrnocts UBII B Takux cuctemax BbIOMpPAETCS MO MOIIHOCTU pe3ep-
BUPYEMOM Harpy3ku M HE 3aBUCUT OT MOILIHOCTH COJIHEUHbIX Oatapeit. Moi-
HOCTb CETEBOT'O MHBEPTOPA MOXKET OBITh KaK OO0JIbIlIE, TAK U MEHbILIE MOITHO-
ctu UBII. [Ins oGecrieueHusi BOCCTAHOBIICHHUSI CUCTEMBI TIPH TIIYOOKOM pa3-
psAlie aKKyMYJIITOPOB B CXEME DJIEKTPOCTAHIMU MOKHO IPELYyCMOTPETh He-
OOJIBIIYIO COJHEYHYIO Oarapero, KoTtopasi mojkitouaerca Kk Ab yepe3 KoH-
TpoJuiep 3apsiiaa (moka3aH NMyHKTUpoM).Eciu OTKIIIOYEHUsT KpaTKOBPEMEH-
HBIE, TO JAHHBIC 3JIEMEHTBI MOXKHO HE UCIIOJIb30BAaTh.

Haubonee yHuBepcaabHbIMU SBISIOTCA (DOTOIIEKTPUUECKUE CUCTEMBI C
ceTeBbIM UHBepTOpOM Ha Bhixoje MBII, puc. 26. B nanHoil cxeme moctpoe-
HUSL DJIEKTPOCTAHLMU TaKXK€ HMCIOJIb3yeTCs] BBICOKOA(D(PEKTUBHBINA CETEBOM
WHBEPTOP, HO B OTJIMYME OT MPEABIAYIIEH CXEMBbI, TP OTCYTCTBUU HAIIPsIKe-
HUS CETU COJTHEUHbIE OaTapeu MpoJI0JDKAIOT MUTATh PE3EPBUPYEMYIO HArpy3-
KY U 3apsDKaTh aKKyMYJISITOPBL.

B HOpManbHOM pexuMme, NMpU HaJUYMKM HANpPSDKEHHS B CETH, CETEBOM
MHBEPTOpP CHAOXAEeT SHEpPrueu pe3epBUpyeMyr0 Harpysky, npu 3tom KIIJ
npeoOpa3oBaHus UHBEPTOPA OYEHb BbICOKUH - Oonee 90-95%. Eciu Harpyska
noTpeOIsieT MEHbIIEe, YeM BbIpadaThIBAIOT COJIHEYHBIE OaTapeu, H3IUIIKU
HHEPTUU UIYT HA 3apsij akKyMyasTopoB. Eciu Harpyska notpebiusier 6osblie
- TO HeJocTaroIas sHeprust 6epercs u3 cetu. [locne monHOro 3apsiia akky-
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MYJISTOPOB H3JIMIIKH SHEPTUM HAIPABISAIOTCS B OOIIYI0 CETh W MHUTAIOT
OCTaJIbHYIO HArpy3Ky.

ITpu aBapuu B cetu UBII nepekntouaercs Ha padoTy OT aKKyMYJISITOPOB,
U o0ecreynuBaeT OJIHOBPEMEHHO OMOPHOE HANpPsHKEHUE JJI CETEBOTO MHBEP-
topa. [1oaTOMy sHeprus cojHIa MPOAOJDKAECT UCIIOIb30BaThCA U IPHU aABApU-
X B ceTsax. Kak u npu HAIM4YMKM CETHU, U3JUILIKU COJIHEYHOIO JJIEKTPUYECTBA
HaIPABJSIOTCS Ha 3apsi] aKKyMYJISITOPOB.

OcHoBHas
;OJ'IHG‘-IHaﬂ CeTeBoit
arapes Xtender XTH/XTM/XTS | WHBepTOp
SMA, RE CombiPlus
CETb BaTapenHbin
D> —e UHBEpPTOP
! KoHTponnep ! —— - - -
CONNHEYHbIN
-—_r -~ -+
' I
Hepesepsupyemas ! PesepBupyemas
AKKYMYNATO
Harpyska l yMy P Harpyska
OnuwvoHanbHas

HebonbLana coNHevyHan
6aTapen Ana noasapana
1 BOCCTaHOBNEHUSA
aKKYMYNaTOpOB

Puc.26. Cemesas pomosnexmpuueckas cucmema 31eKmpoCHAOINCEHUSL C
cemegviM uHeepmopom Ha evixooe UBIIT

Ecnu HanpsokeHue B CeTH HE IPOIANo, HO BBILUIO 3a IPEIEIIbl JOMy-
CTUMOTO, TO UHBEPTOP OTKJIIOYAETCS OT TAKOM CETH W NPOJOJLKAET IUTATh
OTBETCTBEHHYIO Harpy3Ky kauecTBeHHbIM TOKOM - 0T Cb u ot Ab. Harpy3ka,
NOAKJIIOUYECHHAs 10 UHBEPTOPA, MMUTAETCSA TEM HANPSDKEHUEM, KOTOPOE €CTh B
CETH.

JlocTOMHCTBaMU CHUCTEMBI SIBISICTCS 3(PPEKTUBHOE MCIOIb30BAHHUE aK-
KyMYJISITOpHBIX OaTapei (pabota B OydepHOM pexume), 3(h(EeKTUBHOE HC-
M10JIb30BaHUE BO300OHOBIIAEMON COJTHEYHOW IHEPTUU, BO3MOKHOCTH BOCCTa-
HOBJICHUS MIPU TIIYOOKOM pa3psiieé aKKyMYJIATOPOB MPU MCIOJIb30BAHUU HE-
oonemioit Ch, moakmoueHHor kK Ab depe3 koHTposuiep 3apsiia (mokaszad
MYHKTHUPOM).

54



K HenmocraTkaMm ciefyer OTHECTH HEOOXOJUMOCTh MPUMEHEHUs CIICIH-
IBHBIX THOPUIHBIX ABTOHOMHBIX HHBEPTOPOB, KOTOPHIE MOTYT 3apsixkaTh Ab
C BBIX0/Ia, @ TAK)KE HANPABIATH U3JIUILIKU COJIHEYHOM SHEPTUU B CETh. Takou
WHBEPTOP JIOHKEH WIHM JaBaTh CUTHAJI HA OTKJIIOUYEHHE CETEBOTO MHBEPTOPA,
WJIU TOBBIIATh YaCTOTY Ha BBIXOJIE JJI YNPABJICHUSI CETEBBIM MHBEPTOPOM
(OONBIIMHCTBO CETEBBIX MHBEPTOPOB MPEKPAIAIOT pabOTy MpPH BBIXOJE Ma-
pamMeTpoB YacCTOTHI 3a 3aJlaHHbIE Mpeaenbl). JlJisi MOCTPOEHUs TAKUX CUCTEM
HEO0OXOJAMMBbI MOJIEJIM HWHBEPTOPOB, OOECIEUMBAIOIINE BBIMOJHEHUE BBIILIE-
nepevyucieHubix (QyHkui, Hanpumep, Steca Xtender XTH/XTM, SMA
Sunny Island, Xantrex XW, RichElectric CombiPlus u np.

BrInonHeHHbI CpaBHUTENBbHBIM aHanu3 cxeM noctpoenus ®IC mnoka-
3bIBAET, YTO MPUMEHEHHUE CETEBBIX MHBEPTOPOB M CXEM BKIIKOYEHHUS, MOKa-
3aHHBIX Ha pHUC. 25 U 26, B OOJBIIMHCTBE CiIydaeB MOBBIMIAET A((HEKTUB-
HOCTb CUCTEMBbI,0CO0EHHO eclid 00JIbIIasi 4acTh COJIHEYHOUM IHEPTUU MOTPed-
nsiercs B fHeBHOE BpeMms. [Ipumenenune cnenuanbHbeix MBI ¢ BO3MOXHOCTBIO
3apsaa Ab ¢ BeIXoJ1a O3BOJISIET UCIIONIB30BaTh CETEBBIE (POTOIIEKTPHUUECKUE
MHBEPTOPHI JaK€ BO BpPEMsI MEPEPHIBOB B NEKTPOCHAOKEHUU OT LEHTPaJIH-
30BaHHOM CETH.

[IpoBeneHHbIN aHANMU3 MOKa3al, YTO CXEMbI TOCTPOEHUS (HOTOINEKTPH-
YECKUX CHUCTEM JIOCTaTOYHO Pa3HOOOpa3Hbl U TPeOYIOT NPUMEHEHHMS Clielna-
JU3UPOBAHHOTO SHEPreTuyeckoro obopyaosanus. [lpu 3tom s3ppexTuBHOCTD
BCEU DHEPreTUUYECKON CUCTEMBI OyIeT BO MHOTOM OIpPEAEIATHCS COCTABOM U
XapaKTEepUCTUKAMU UCIIOJIb3yEMOTr0 SHEPreTHUYECKOro 000pyA0BaHUS.

OpHoil U3 BeAyIIMX MUPOBBIX KOMIIAHUH 0 pa3paboTKe, MPOU3BOJICTBY
U peali3aliuu YHEPreTUYeCKOro 000py10BaHus U MPUOOPOB ISl TOCTPOCHUS
pa3IUYHBIX CHUCTEM »JHeprocHaOxkeHus sBisercs komnanus SMA  Solar
Technology AG [12].

Texnonorun SMA, pa3paboTaHHbIE C UCIOJB30BAaHUEM MOCIEAHUX JO-
CTH)KCHH B 00JIACTH 3JIEKTPOHHMKH, MO3BOJSIOT MOJTYYUTh MAaKCUMATIbHYIO
3¢} (EeKTUBHOCTh OT aBTOHOMHBIX, CETEBBIX U PE3EPBHBIX CHCTEM 3SHEPro-
CHA0KEHHsI HA OCHOBE KaK TPaJULMOHHBIX, TAK U AJIbTEPHATUBHBIX UCTOYHU-
koB sHeprun. Kak texnomoruueckuit mnep, SMA Solar Technology paspa-
0aTpIBaeT M MPOU3BOIUT BHICOKOA((HEeKTUBHBIE HHBEPTOPHI OT 2 10 1000kBT
JUIsl YCTaHOBOK JTFHO0OT0 pa3mepa, BCeX KJIaCCOB MOIIHOCTU U crienupUKaui.

JIuHelika OCHOBHOM NpOAYKIMM KoMmnanuu SMAmpencTaBieHa B
Tab:1.10.
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Tao6n. 10. Jlunetika npooykyuu komnanuu SMA Solar Technology AG

Toprosas mapka,

JAUANa30H MOIIHO- Ha3znauenue O06JsacTh, NPUMEHEHUs
crei
SUNNY BOY CereBble ogHOoba3HbIe |[[J19 MHANBUIYATBHOTO
1.6 to 8 kW UHBEPTOPHI YacTHOI'O MPUMEHEHHUS B
CHUCTEMAaX, MOITHOCTHIO
1o 20 kBt
SUNNY MINI CEN- |CereBsie Tpex(aznbie |1st KoOMMepYeCKUxX
TRAL WHBEPTOPHI SHEPreTUYECKUX CUCTEM,
5to 11 kW MOIIHOCTBIO OT 10 kBT
SUNNY TRIPOWER no 1 MBr
10 to 20 kW
SUNNY CENTRAL |llenTpansublie ceTe- |15t npuMeHeHus B po-

250 to 1600 kW

BbIE UHBEPTOPBI

MBIIIJICHHBIX BJICKTpO-
CTAHIUAX OONBIION
MOIIHOCTH

SUNNY ISLAND |ABroHOMHBIE HHBEp- |[{J1s1 MHIUBUIYaIbHOTO
2 to 8 kW TOPBI IIPUMEHEHUSA U KOMMEP-
YECKUX CUCTEM, MOIIIHO-
c¢Thio 10 300 kBT
SUNNY BACKUP |HUcrounuku Oecniepe- |ABTOHOMHBIE U PE3EPB-
2to 5 kW OoifHOrO NMUTaHUsA HBIE CUCTEMBI JIEKTPO-
CHA0KEHHSI, MOIIIHOCTBIO
1o 100 kBt
MONITORING  |Cucremsl MOHUTOpUH- | KOHTpOJIb peXUMOB pa-
SYSTEMS ra 00ThI (hOTO PHEprETHYC-
CKHUX CUCTEM

OCHOBHBIM HamIpaBJCHUEM JICSITEILHOCTH KOMIaHMU SMA sBisiercs
pa3paboTka W MPOU3BOJCTBO MHBEPTOPOB. MIHBEPTOP SBIACTCS TEXHHUUCCKHU
HanOoJiee BaXKHBIM KOMIIOHECHTOM JIFOOOM YHEPTreTHYECKOM CHCTEMBI, B KOTO-
PO MCIOIB3YIOTCS TEHEPUPYIOIIME YCTAaHOBKM Ha MOCTOSSHHOM TOKE, TaKue
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Kak coyiHeuHas Oartapesi, BeTporenepartop, uuBepropnas JI9C u ap. Nusep-
TOp - MpeoOpa3oBareib HANPSKEHUS - YCTPOMCTBO, KOTOpoe mpeolOpas3yer
MOCTOSIHHBIM TOK B MEPEMEHHBIN TOK C 3aIaHHBIMU MapameTpamu (Hampsixe-
Hue, yactora). KpoMme TOro, kak MHTEIJIEKTyalbHasi CUCTEMA, OH KOHTPOJIH-
pyeT W ympaBiseT pabOTOW BCEH HSHEPreTUYECKOW CHCTeMbl. VHBEpTOPHI
SMA xapaktepusyroTcsi BbICOKOH 3¢ dekTuBHOCTRIO. Hampumep, paspado-
TaHHBIA KoMmaHuel mHBepTop Sunny Mini Central, nmeer 3 peKTUBHOCTD
oosee 98%.

SMA npennaraer pazHooOpa3Hble MOJIETH UHBEPTOPOB, KOTOPbIE MOXK-
HO pa3delUTh MO TPEM BAXKHBIM XapaKTEPUCTHUKAM: MOILHOCTh, CIOCOO
BKJIIOYEHHUS] Ha CTOpoHE mnocTostHHOro toka (DC)u Tomosiorusi snekTpuye-
CKOM CXEMBI.

BaxxHOl TeXHUYECKOW XapaKTEpUCTUKON MHBEPTOPOB SIBISIETCS CIIOCOO
BKJIIOYEHHS] Ha CTOPOHE MOCTOSIHHOTO TOKAa, KOTOPBIM OMpeNessieT BO3MOXK-
HbI€ BapUaHThl COEIUHEHMsI (POTORIEKTPUUYECKUX MOJIYJIEH C MHBEPTOPOM.
JlanHast mpoOJieMa BbI3BaHA TEM, YTO BO MHOTHX (0COOEHHO KPYITHBIX ) (DOTO-
AIIEKTPUYECKUX CTAHIMIX COJHEYHas Oarapesi MOXKET COAepkKaTh HECKOJIBKO
MacCUBOB (DOTOIIEKTPUUYECKUX MOJyJIeH, KOTOphIE HMEIOT pa3Hyl OCBe-
IIEHHOCTh, U JJaXK€ PA3JIMYHbIA THUII, & COOTBETCTBEHHO M Pa3HbIE SHEPIeTH-
YECKHUE XapaKTEPUCTHKU. J[JI1 MaKCMMalbHOIO HCHOJIb30BAHUS 3HEPrUU
conmHua komnanuss SMA pa3paboTana cnenuaibHble MHOTO3BEHHBIE MHBEP-
TOPBI.

MHOro3BeHHbIE MHBEPTOPHl MMEIOT JIBa WJIM 0oJiee 3BEHbEB BXOJIOB,
Kbl U3 KOTOPBIX UMEET CBOM COOCTBEHHBIN TpeKep MOMCKa TOYKH Mak-
cuManbHOi MomtHocTH (MPP tracker) (cm. Hmke). OcoOblit mHTEpEeC mpe-
CTaBJISIET MACCUB U3 (POTORIEKTPUUECKUX MOIYJIEH ¢ MHOXKECTBOM 4YacTHUY-
HBIX TTOBEPXHOCTEH, KOTOPbIE HAIIPABJICHBI B PA3JIMUHBIX HAIMPaBICHUSIX WU
YaCTUYHO 3aTCHEHBI.

['1aBHBIE MHBEPTOPHI UMEIOT TOJIBKO OJWH TPEKEp MOUCKA MAKCUMAIlb-
HOW MOIIIHOCTH, HECMOTPsI Ha 0oJjiee BBICOKOE 3HAUEHHE BBIXOJHOW MOIIHO-
cti. OHU 0COOEHHO XOPOIIO MOIXOAT JUIsl KPYITHOMACIITAOHOW (POTOAIEK-
TPUUYECKON CTAaHLUU C OJHOPOJHBIM MacCHBOM (POTORIEKTPUUECKHX MOJIY-
JIEH.

C TOYKM 3peHUsl TOMOJIOTHH ANEKTPUUECKOW MPUHIMIHAIBHONU CXEMBI,
MPUHATO pa3yinyaTh oAHO(a3HbIe U TpeX(a3zHble HHBEPTOPHI, U YCTPOMCTBA C
Tpancopmaropamu u 6e3. B 6onbmnHCTBE (POTOINEKTPUUECKUX YCTAHOBOK
MaJjoil MOIIHOCTH HCIOJb3YIOTCS OnHO(Ma3Hbie MHBEpTOpbl. OJHAKO, eciu
MOIIIHOCTh 3JIEKTPOCTAHIIMM MPEBBIIIAET OMpPEACIICHHbI ypOBEHb, HEOOXO-
JIUMO HCTIOJIb30BaTh CUCTEMY C HECKOJBKMMH OAHO(A3HBIMU HHBEPTOpPAMU
uiu Tpexdaszubiii uHBepTOp. Takum 00pa3om, Harpy3ka TpexdazHoil pacmope-
JIEJINTENbHON CeTH OyIeT ypaBHOBEILICHA.
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TpancopmarTop CiyKUT JUIsl TAIbBAHUYECKON Pa3BsSI3KH MExAy (PoTo-
AJEKTPUYECKON YCTAHOBKOW M PACHPEACITUTEIBHON JJIEKTPUUECKOU CETHIO
(4To sBIsIETCS 0053aTEBFHBIM B HEKOTOPBIX CTPAaHAX) U MO3BOJISET 3a3€MIISITh
(hOTORICKTPUICCKHN MOYJIb (HEOOXOAUMOE YCIOBHE PabOThI HEKOTOPBIX
TUTIOB (poTORNIeKTpUUecKnX MopyJieit). Mcnonb3oBanue GectpancdopmaTop-
HBIX WHBEPTOPOB MPEANMOYTHUTEIHHO, T.K. OHH UMEIOT, KaK MPaBUJIO, MEHb-
e MaccorabapuTHBIE TOKA3aTelid, M, KPOME TOro, 00JadaroT OOJIBITUM
KTI/I.

OpHoOM M3 BaKHEHIIINX 33]1a4 HMHBEPTOPA SBIISICTCS MOAICPKAHUE OTTH-
MajJbHOTO YPOBHS BhIpaOaThIBaeMOU (DOTOIIEKTPUUSCKUMH MOIYJISIMHA MOIII-
HOCTH.

B 3aBucuMocTH OT TemmepaTtypbl U MHTEHCUBHOCTH MAJAIOLIEro H3Iy-
YEeHUs!, BCEr/la CyIIeCTBYEeT TOYHOE COOTHOIICHUE MEXIY CHIION AJIEKTpHUUe-
CKOTO TOKa W HaNpsHKEHHEM, MO3BOJISIONIEE (POTOAIEKTPUUECKOMY MOJIYIIIO
BbIpa0aThIBaTh MAaKCUMAJIbHYIO MOITHOCTh. DTO TAK)K€ HA3bIBACTCS TOYKOUH
MAaKCHMaJIbHOW MOIIIHOCTH.

[TockonbKy TeMrepaTypa ¥ UHTEHCUBHOCTD MAJArOIET0 U3TYyUeHHUs T10-
CTOSTHHO MEHSIOTCS (O0COOCHHO TpH TPOXOXKIECHWHU OOJAKOB), CHCTEMa
YOPABJICHHUS] WHBEPTOPOM JODKHA TMOCTOSIHHO OTCIIEKHBATH TOUYKY MAaKCH-
MaJbHOW MOITHOCTH JISI TOTO, YTOOBI (POTOIIEKTPUIECCKUE MOJTYJIH BhIpaba-
THIBAJI MAaKCUMAJIbHO OOJIBIIIOE KOJWYECTBO AJIEKTpUUECKO sHepruu. s
ATOM ETU MCTOJB3YyeTCs MporpamMma, KoTopas Ha3biBaeTcsl « Tpekep Makch-
MaJbHOW MOIIHOCTH». MHOT03BEHHBIC HHBEPTOPHI HMEIOT B CBOEM COCTaBE
HECKOJIBKO TPEKEPOB MaKCHUMaJIbHOW MOIIHOCTH, YTOOBI MO-Pa3HOMY CKOM-
MMOHOBaHHbBIE 3B€Hbs PA0OTAIN HE3aBUCUMO.

[TomuMo conmHe4yHOW OaTapeu, MHBEPTOP TaKXe KOHTPOJIUPYET pachpe-
JIEUTENIbHYIO0 3JIEKTPUYECKYIO0 CeTh, K KOTOPOl OH mojkitoueH. Eciu BbI-
XOJTHOE HAIpsKEHUE W YacTOTa HE COOTBETCTBYIOT 3aJaHHBIM IPEAEIbHBIM
3HAYEHHUSAM, TO MPOU3OUACT OTKIIOYCHHE (HOTOIIEKTPUUECKON CTAHIIUU OT
CeTH WU OyaeT MPOU3BOJIUTHCS TpaBepca CETH I obecriedueHust Oeszomac-
HOCTH, B 3aBUCUMOCTH OT ITOTPEOHOCTEM MeCTHOTO ornepaTopa cetu. OgHako,
€CJIM UMEETCsI HEOOIBIIOe YBEIUICHUE YaCTOThI, MTHBEPTOP COOTBETCTBEHHO
CHU3UT CBOIO MOIITHOCTb, YTOOBI 00CCTICUNTh TPEOOBAHUS, MPEIBIBISIEMBIE K
CETH.

Kpome Toro, B OONBIIMHCTBE CIydaeB MOUYTH Kakabli SMA uHBEpTOp
UMEET YCTPONCTBO, KOTOPOE MOKET 0€30TmacHO MpephIBaTh TOK OT (hOTOIJICK-
TpUYECKUX MoJysei. DOTodIeKTpUYecKue MOAY U (YHKIIMOHUPYIOT, KOT1a
Ha HHUX MaJiaeT CBET U HE MOTYT OBbITh OTKIItOUEHbI. OTKIIIOUeHHE KaOessl UH-
BEpTOpa BO BpeMsi pabOThl MOXET MPUBECTH K BO3HUKHOBEHHWIO OMACHBIX
AIEKTPUUECKHUX YT, KOTOPHIE HE TAaCHYT U3-3a MMOCTOSIHHOTO TOKA.
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NuBepropel SMA COOTBETCTBYIOT Kjaccy 3amuThl IP65, uto mo3BoisieT
AKCIUIYaTUPOBATh UX HA OTKPBITOM BO31yXxe. sl OXJIaKIeHHS 3JIEKTPOHHBIX
KOMITOHEHTOB YCTpOKCTBa KoMiianus SMA pa3paboTana crienuain3upoBaH-
HYIO ¥ BBICOKOHAJIeXKHYI0 cucteMy oxnaxaenus OptiCool.

Bce Monenu nHBEPTOPOB, BBITYCKAaeMbIX KoMnanuen SMA, MOKHO pas-
JIEUTH HA JIBE OOJIBIIINE TPYIIIBI: CETEBBIC U AaBTOHOMHBIE (OaTapeiiHbIe).

CeteBble conHeyHble MHBEPTOPHl SMA mpegHa3HauyeHbl AJISI TPSMOIO
conpsKeHUs (HOTOIEKTPUUECKUX MOJYJIEH € CeThI0 MepeMeHHOro Toka. K
CETEBBIM OTHOCATCS JIMHEHKU mozenel napepropoB SUNNY BOY, SUNNY
MINI CENTRAL u SUNNY TRIPOWER, xoTopbie npeoOpa3oBbIBaIOT I10-
CTOSIHHBIA TOK, MPOU3BOJUMBIA COJHEYHBIMU MOJYJISIMU, B TEPEMEHHBIMH,
CTAaHJAPTHOM YaCTOTOW M aMIUIMTYJOW, U HAIPAaBISIIOT €ro B ceTh. CeTeBble
uneepTopbl SMA umeror Boicokuid KITJ[ (1o 99%) u ucnonHeHsl B 3aiiu-
HIEHHOM KOpITyce JUIsl Pa3JIMYHbIX YCIOBUN IKCIUTYaTALUU.

Campble momysipHbie, 3 (PEeKTUBHBIE U yIOOHBIC, COTHEUYHBIE UHBEPTO-
pbl SUNNY BOY kommanuu SMA onTUMaiabHO TOAXOST JJI1 MCHOJIb30Ba-
HUS B MaJIBIX M CPEIHUX (POTOANEKTpHUECcKuX cuctemax. ColHeUHbIE UHBEP-
topel SMA SUNNY BOY npennasnauensl ajis paboThl KaK B COJIHEUHBIX
(bOTORNIEKTPUUECKUX CHCTEMaX, paboTalOIIUX MapauieIbHO C CEThIO LIEHTPa-
JIM30BaHHOTO JIEKTPOCHAOKEHUS, TaK U B PE3E€PBHBIX U ABTOHOMHBIX CUCTE-
Max JJIEKTPOIUTaHUsA, COBMECTHO ¢ MHBepTropamu Sunny Backup, Sunny
Island.

HNuBepropsr SUNNY BOY ochaimiensl pyHKIUEH OTCISKHUBAHUS Mak-
cuManbHoi MoiHoctu OptiTrac MPP, 6imarogapst KoTopoii, oHU Bcerjaa pa-
00TalOT B ONTUMAIBHOM PEXHME, JaXe MPU PE3KUX MepeMeHaX MOTOAHBIX
YCIIOBHUM, HAJIE)KHO MpeoOpasysl COJHEUHYIO SHEPTUI0 ¢ MAKCUMaIbHOU 3(-
dbektuBHOCTBIO. IHTErpupoBaHHas cucrema oTkiItoueHus Harpy3ku ESS DC
YOPOIIAeT YCTAaHOBKY W B TO K€ BPEMS CHIDKAET OOIIYI0 CTOMMOCTH (hOTO-
BJIEKTPUYECKON CHUCTEMBI.

Bricokuii KITJI naBepropoB SMA SUNNY BOY obGecneunBaeT mak-
CUMATBHYIO TIPOU3BOIUTEILHOCTh CHCTEMBI U THOKOCTh B €€ INTAHUPOBAHUH.

Conneunsie naBepTOpl SMA SUNNY MINI CENTRAL — Boicok03d-
(dbexTuBHBIE TIpeoOpaszoBaTenu conHeuHou sHeprun ¢ KIIJ no 98%, moaxo-
JAT JIJIs1 TIOCTPOEHUS COJIHEUHBIX IHEPTeTHUUYECKUX CUCTEM CpeaHEN MOIIHO-
CcTH, OT 15 KBT u BbIIIE.

HNuBepropsl SUNNY MINI CENTRAL ocHaiieHbsl MHOKECTBOM (DyHK-
LM, TTOBBIIIAIOMIUX BO3MOKHOCTH U MPOU3BOJUTEIIBHOCTh CHCTEMBI, a TaK
K€ YHPOLIAIIMNX UX MHCTALALNID. DYyHKIMS OTCIECKUBAHUAS MaKCHMallb-
Hoit momHocT OptiTrac MPP mnoszponser unBepropam SUNNY MINI
CENTRAL Bcerga paboTaTh B ONITUMAIBHOM PEXKUME, TaKE MIPU PE3KUX TIe-
peMeHax TOTOAHBIX YCIOBUM, HAJIEKHO MPeoOdpa3ysi COJHEUHYIO SHEPIHIO C
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MaKCUMabHOU 3P (HEeKTUBHOCTHIO. VIHTErpupoBaHHasi CUCTEMa OTKJIIOYEHUS
Harpy3ku ESS DC ympoiaer ycTaHOBKY U B TO K€ BpeMs CHIKAeT OOIIyro
CTOUMOCTH (DOTOIIEKTPUIECKON cuCTeMbl. JINTON aTlOMUHHEBBIM KOPIYC U
cUCTEMa aKTUBHOTO KOHTpous TemmnepaTypsl OptiCool mo3BossitoT ycTaHas-
JMBaTh WHBEPTOPHI HEIOCPEICTBEHHO BO3JIE COJHEYHBIX MaHENIed, TeM ca-
MBIM CHUXasi CTOMMOCTh KaOeIbHBIX JTUHUH, a TaK K€ IKCIUTyaTHPOBaTh COJI-
HEYHBIE UHBEPTOPHI B JIIOOBIX KIMMATUYECKUX YCIOBHUSX.

Hanuune B cepun unBepropoB SUNNY MINI CENTRAL npeobpaso-
BaTesel ¢ raJbBAHMYECKON pa3BsI3Koi U OecTpaHchOpMATOPHBIX HHBEPTOPOB
MO3BOJIIET MOA00paTh UX JJISl PA3JIMUHBIX TUIIOB MOJKJIIOYEHUN, HAIPUMED,
KPUCTAJUIMYECKUX WJIM TOHKOIUIEHOYHBIX MOAyJed. Takke B COYETaHUH C
oanmancupokoir momHoctd SMA, SUNNY MINI CENTRAL wuneanbHO
MOAXOMAAT JJisi TpeX(aszHbIX CHCTEM; OJiaroapsi KOMIICHCAIIMM PEaKTUBHON
MOIIIHOCTH, OHH TOJACPKUBAIOT CTAOUIBHOCTh CETH M MOTYT OBITh MCIIOJIb-
30BaHbI B PA3JIMYHBIX MO MaciiTadaM MpoeKTax (GOTOIIEKTPUIECKUX yCTAHO-
BOK.

Mogpenu - SMC 4600A / SMC 5000A / SMC 6000A / SMC 6000TL /
SMC 7000TL / SMC 8000TL u ap.

Conuneunsie naBeptopsl SMA SUNNY TRIPOWER — nepenoBbie Bbi-
cokod(h(heKTHBHBIE TPEeoOpa30BaATENN COTHEYHON DHEPIUU JI MOCTPOCHUS
(OTORIEKTPUUECKUX CTAHIIMI MOIIHOCTBIO O MHOTMX METaBartT.

bnaronaps texnonoruu Optiflex ¢ aByms Bxogamu MPP u mmpokomy
Jyarna3zony BxogHoro HampsbkeHus uHaBepTopsl SMA SUNNY TRIPOWER
SIBJISIIOTCSI BBICOKO aIANITUBHBIMU YCTPOUCTBAMHU, MOAXOIS MIPAKTUUYECKU IS
BCEX CyIIECTBYIOIUX KoHpurypauuid. Cucrema 0e3omnacnoctu Optiprotect ¢
caMOHacTpauBarouieiicss PyHKIMEH BBISABICHUS HEUCIPABHOCTEH, 3JIEKTPOH-
HBIM IIPEAOXPAHUTEIIEM U BCTPAMBAEMBIM Pa3pSAHUKOM 3allUThI OT IEPEHa-
npsHKeHUs B 1enu nocTosiHHOro Toka (tun II) obecrneunBaeT BhICOUANITYIO
HKCIUTyaTallMOHHYI0 HaJeXHOCTh. [lepemaua manueix yepe3 Bluetooth®, a
tak xe yepe3 SMA WebConnect Hanpsimyto Ha Sunny Portal, 6e3 nonosiHu-
TEJbHBIX YCTPOICTB, MO3BOJSET MOCTOSHHO OTCIEKUBATH MPOU3BOAUTEIb-
HOCTb CUCTEMBI YEPE3 UHTEPHET.

Mogemu - STP 5000TL / STP 6000TL / STP 7000TL / STP 8000TL /
STP 9000TL / STP 8000TL / STP 10000TL / STP 12000TL / STP 15000TL /
STP 17000TL / STP 15000TL / STP 20000TL ECONOMIC EXCELLENCE
/ STP 20000TL HIGH EFFICIENCY wu ap.

K cepun aBTOHOMHBIX (OaTapelHbIX) HHBEPTOPOB OTHOCATCA JIMHEHKU
moaeneit SUNNY ISLAND u SUNNY BACKUP.

HNuBepropsl Sunny Island - 310 nByHampaBieHHbIEe npeoOpa3oBaTenu
HaIpsHKEHUs, KOTOpble 00BbEAUHSIOT B cebe 3 yCTpoHCcTBa - MHBEPTOp, 3a-
pAIHOE YCTPOWCTBO U aBTOMATUYECKOE pejie MEPEKIOUeHUsT Harpy3ku. OHU
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MpeaHAa3HAYECHHBI JJIsI ABTOHOMHBIX U PE3EPBHBIX CHUCTEM AJIEKTPONUTAHUS
NOBBILICHHON HAJIEeKHOCTH. MHBEPTOpPHI MMEIOT HJICATbHYK) CHHYCOMAAIIb-
HYI0 ()OpMY BBIXOJHOT'O HAIPsHKEHUS, BBICOKHE MEPErpy30YHble XapaKTepH-
CTHKH, MaJIO€ SHEPronoTpeOIeHHE B peXUME OXKUAAHUS U XOJIOCTOTO X0/a, a
TaK)Ke BBICOKYIO 3(h(PeKTUBHOCTH — 110 95%.

HuBeptopst Sunny Island, B couetannu ¢ akKyMmyJasTOpHBIMU OaTapesi-
MU, MO3BOJISIIOT (POPMHUPOBATH aBTOHOMHYIO CETh IEPEMEHHOI0 TOKA, KOTO-
pasi OTBEYaeT CaMbIM BBICOKMM CTaHJapTaM KauecTBa. B cucremax Ha 0Oaze
uHBEepTOpoB Sunny Island renepatopsl U NOTpeOUTENU IIEKTPOIHEPTUU HH-
TErPUPOBAHBI B CETh B paBHOU Mepe. DOTORIEKTpUUECKHE U BETPOCUCTEMBI,
ToIuIMBHBIE reHepaTopbl 1 MUKpol DC unu TILI (TemnosnekTpoueHTpain)
MOTYT OBITh COEIMHEHBI HA CTOPOHE MEPEMEHHOro Toka 220 BOJIBT TakK e,
Kak oOblyHBIE TOoTpeOuTenu. TakuM oOpa3oM, aBTOHOMHbBIE CETH Ha WHBEpP-
Topax Sunny Island umerot ABa pemaronux MpeuMyIlIecTBa: B CUCTEME TlIa-
HUPOBaHUS W KOHQUI'YPHUpPOBAaHUS aBTOHOMHOW CETH IEPEMEHHOr0 TOKa
MO’KHO JIOCTUYb BBICOKOW CTENEHU TMOKOCTH, MOJCTPauBascCh O] U3MEHs-
IOIMECS CO BPEMEHEM 3aJaud, B TO K€ BpPEMS JUIsl YCTAHOBKH CUCTEM HE
TpeOyeTcsl COeAMHEHUN U Kabesell o CTOPOHE MOCTOSTHHOTO TOKA.

WuBepTOpsl MOANEPKUBAIOT MapalIeNbHYI0 pabOTy 0 YeThIpex
YCTPOWCTB Ha OJTHOM (ha3e MM TPEeX YCTPOUCTB Ha TpeX ¢azax 0e3 MOMOIHU-
TEJIbHBIX COMPATAIOLIUX YCTPOUCTB. JJig O0jiee MOIIHBIX CUCTEM, BIUIOThH A0
300 kBt - Tpebyercs mnpuMEHEHUE JOMOJHUTEIbHBIX COMPATAIOIINX
ycTpoiicTB - Multicluster Box.

NuBepTopbl SMA - HMEIOT aNrOpUTM YIIPABIICHUS 3apsiAOM U Pa3psioM
aKKyMyJIsITOpHOU Oatapeu no crenenu 3apsikeHHocTd SOC (State of charge).
bnaronapss SOC y Sunny Island BbICOKOMHTENIEKTyaIbHOE yIIpaBiICHUE 3a-
PSAZIOM aKKyMYJIATOPHBIX OaTaped M HaJle)Has 3alluTa OT TIIyOOKOro paspsi-
J1a, YTO MO3BOJIAET 3HAYUTENIBHO YBEIUUUTh CPOK CITYkKObI aKKyMYJISITOPOB.

Jlsist yripaBieHus: BHEIIHUMH YCTpOMCTBaMu WHBepTOophl Sunny Island
UMEIOT 2 YIpPaBISIIOIIUX pPEIeHHBIX KOHTaKTa, paboTy KOTOPBIX MOXKHO 3a-
IIPOrpaMMHUPOBATH HAa Pa3INYHbIE COOBITHSA. DTH KOHTAaKThl HHTETPUPOBAHBI
B MHBEPTOPBHI M 3HAYUTEIBHO PACIIUPSIOT BO3MOXKHOCTH CHUCTEM 3JIEKTPO-
cHaOXeHMsI, IOCTPOCHHBIX Ha 0aze Sunny Island. [lIlupokue BO3MOKHOCTH
IPOrPAMMUPOBAHMS TAKKE IMO3BOJIAIOT OCYIIECTBUTh THMOKYIO HACTPOHKY
PEXUMOB pabOThI CUCTEMBI OeciepeO0HOr0 3JIEKTPOCHAOXKEHMSI, TOBBICUTH
HAJKHOCTh €€ paboThl U 00ECNEYUTh JAOJITOBEYHOCTh 3JIEMEHTOB CHUCTEMBI.
MonuTopuHT U HacTpoika nHBepTOpoB Sunny Island ocymectBisercs ¢ no-
MOIIBIO BCTPOCHHOTO MOAYJIS YIIPABIICHHUS.

Mogpenu - SUNNY ISLAND 5048 / 5048-US, SUNNY ISLAND 2012 /
2224, SUNNY ISLAND 4548-US / 6048-US.

OcobenHoctu
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— st cucteM ot 2 1o 300 kBt ( nns coequHenus 6osiee 3 wHBEp-
topoB Sunny Island tpeGyeTcss momoiaHUTEIRHOE ycTpoiicTBO - Multicluster
Box);

- 1 - u 3-a3ubie coeauHsIEMbIe MapajuIeIbHO U MOAYJIBHO pac-
HIUPSIEMBIE CUCTEMBI;

- (hopma BBIXOJIHOTO HANIPSIKEHUS - YUCTAsA CHHYCOU/IA;

- (yHKUHS MOKCKAa Harpy3ku B pexxume oxugaHus ("crsimuid pe-
XKUM" 1711 )KOHOMUH SHEPTUU aKKYyMYJISITOPOB);

— WHTEJUICKTyaJbHOE YIpaBlieHUEe Oarapeeid mjisi oOecreyeHus
MaKCHUMAJIbHOTO CpOKa CITY>KObI akkyMyJisiTopoB (yrpasienue no SOC);

- 3aMMch IaHHBIX U cOObITUI Ha SD Kaprty;

- OptiCool - cucTemMa aKTUBHOTO OXJIQXKICHHUS.

Cucremsl pesepBHoro nutanus ¢ nuaepropamu SUNNY BACKUP Set
S/M/L/XL — 3To cucTeMbl, TTO3BOJISIONINE MCIIOJIB30BATh COTHEYHYIO DHEP-
THUI0 OT CETEBBIX MHBEPTOPOB Jaxe€ B Ciydae OTCYTCTBUS ceTH. Cucrema
SUNNY BACKUP no3BoisieT penuTth 3aa4y COBMECTUMOCTH aBTOHOMHBIX
U CETeBBIX cucTeM. B nomonHeHue K (OTOIIEKTPUUECKUM DJIEMEHTaM, CH-
cteMa SUNNY BACKUP aBroMatuuecku BKJItouaetcs B TeueHue 20 Musuim-
CeKyHJ] Ha PaboOTy OT aKKyMYJSTOPHBIX OaTapei, Mmocje TOro, Kak B CETH
nponaaaeT HampspkeHue. B aTom pexxume oHa co3/1aeT aBTOHOMHYIO CETh IS
pabotel grid-tie ”HBEpTOPOB, Onarogaps oOpaTUMOCTH PabOThl UHBEPTOPOB
Sunny Backup SBU, no3BoJisiet 3apsiaAuTh, OT H”HBEPTOpOB Sunny Boy, akky-
MYJISITOpHBIE OaTapeu JJis PE3ePBHOTO MUTAHUS U MOXKET MOJIJICPKUBATH aAB-
TOHOMHYIO paboTy 00beKTa B TEUEHHE UIMTENbHOTro BpemeHH. [Ipenmyiie-
ctBa cucreMbl SUNNY BACKUP mnepen Gosiee mpocThIMH aBTOHOMHBIMH
WIN PE3epBHBIMU CUCTEMaMHM 3JIEKTPOCHAOXKEHHUS JIekKaT B CBOEH CIOCOOHO-
cTu paborarh B ABOMHOM pekume. C OHON CTOPOHBI, TeHepupyemas (oTo-
AIEKTPUUECKUMHU MOIYJISIMUA SHEPTHsl MOXKET OBITh MpojaHa B OOIIECTBEH-
HYIO C€Th, C IPYTrOil CTOPOHBI, B CITy4ae OTKa3a CETH, MOKET ObITh obecreue-
HO IPOJIOJKUTEIbHOE aBTOHOMHOE TUTAHUE.

Cucrema SUNNY BACKUP BwIrogHa jjisi mojiab3oBatTesiei, Omarogaps
0oJiee HU3KUM MHBECTUIIMOHHBIM U SKCIUTYyaTal[MOHHBIM PacXojaM IO CpaB-
HEHUIO C OOBIYHBIMU CHUCTEMaMU aBAPUUHOIO pe3epBupoBaHus. E€ M0xHO
MOAKJIIOYATh K HOBBIM, WJIU YK€ JIEUCTBYIOIIUM (POTOMOIYIsIM, Oe3 yiiepoa
3¢ PekTUBHOCTH pabOTHI ATOM cucTeMbl. Tak ke OONBIIMM JIOCTOMHCTBOM
cuctembl pezepBHoro nutanuss SUNNY BACKUP sBasiercss To, 4to mJid
Oecniepe0oitHOM paboThl (HOTOIIEKTPUUECKON CUCTEMBI YACTO JAOCTATOYHO
HEOOJBIIUX M0 EMKOCTH, CJIeI0BATEIbHO, 00Jiee JCIIEBbIX aKKYMYJIATOPHBIX
Oarapei, KOTOPBIX OOBIYHO XBaTaeT Ha HECKOJHKO YaCOB OTCYTCTBHUS CETH,
HaIMpUMep, YTOOBI MOJJIEP>KUBATH JICKYPHBIE HATPY3KH B HOUHOE BpEMSI.
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Mogenu - Sunny Backup Set M/L/XL /Mueptop SMA S BU 5000.

Ocob6ennoctu SUNNYBACKUP:

npocrora

- BO3MOXXHOCTh MHTETPAIMM KAaK B Y€ JCHCTBYIOIIHE CUCTEMBI,
TaK U B CTPOSIIIIAECS (POTOAIEKTPHUICCKUE CUCTEMBI;

- BO3MOXHOCTH BBEIOOpa HEOOXOAMMOM JIJIS TTOJIH30BATENS MOIITHO-
CTH;

rudKoCTh

- OJIHO- WJIU TpeX(a3HbI€ CUCTEMBI;

- MOJYJIbHO HapalliBaeMas CUCTEMA;

— JIOCTYITHa MOITHOCTH OT 5 kBT 10 60 xBrT;

3¢ PeKTUBHOCTH

- BO3MO>KHOCTb UCIOJIb30BAHUSI MEHBIINX 110 EMKOCTH aKKyMYyJIsi-
TOPHBIX OaTapei;

- 3aps/iKa aKKyMYJISITOpa U3 CETH;

- BBICOKMH TIOKa3aTenb 3PGHEKTUBHOCTH (POTOIIEKTPUUECKOU CH-
CTEMBI;

HA/EKHOCTH

- aBTOMATHYECKOE MEPEKIIOUCHUE HA PE3EPBHBIN UCTOUHHUK DHEP-
MU B Te4eHUH 20 MUJUTMCEKYH]T;

— aproMatndeckoe oTkiaoueHue mo DIN VDE 0126-1-1;

- IATWIETHSA rapanTus SMA;

Cuctema SUNNYBACKUP, B 3aBUCHUMOCTH OT 3a71a4 U MOTPEOHOCTEH,
MO>KET ObITh CKOMIIOHOBAaHa B TPEX OCHOBHBIX TUIIOpa3Mepax:

- Sunny Backup Set «M» Medium;

- Sunny Backup Set «L» Large;

— Sunny Backup Set «XL» Extra Large.

SunnyBackupSet M — 310 1 ¢a3nas pesepBHas cuctema it JOMOB, J10-
MalIHUX XO034MCTB. llocTosiHHas pe3epBupyemMas MOMIHOCT — 10 SkBT.
MormHOCTh MOoKITI0oYaeMol ceTeBoi (grid-tie) hOoTOITEKTPUISCKON CHCTEMBI
— 1o 5.7xBt. Beixon cetu: morpeOUTENd HOMHUHAIBHOW MOIIHOCTHIO JI0 8
KBT.

SunnyBackupSetL— 310 3 da3nas pesepBHas cucrema s JOMAITHUX
XO35IUCTB, KOoMMepueckux oObekToB. IlocTosiHHas pe3epBUpyeMas MOIII-
HOCTBh — J10 15kBT. MoiHocTh noakIr0ouaeMoii cereBoit (grid-tie) dhoTorek-
Tpudeckoi cucteMbl — 70 30kBT. Beixoa ceTu: morpeduTenn HOMUHAIBHON
MOIIHOCTEIO 110 44 kBT.
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SunnyBackupSet XL — ato 3 ¢da3nas pesepBHas cucrema Jisi KOMMEp-
yeckux 00BekTOB. llocTtosiHHas pesepBupyemass MOIIHOCTH — g0 60kBT.
MomHOCTh MoaKITII0OUaeMol ceteBoi (grid-tie) hoTOITEKTPUIECKON CHCTEMBI
— o 110 kBT. Beixon cetu: moTpeduTe I HOMUHAIBHOM MOITHOCTHIO 710 110
KBT.

C Oonee moapoOHBIM OMUCAHWEM MpoAyKUMU Komnanun SMASo-
larTechnologyAG, a Taxxe cnenuduKanmeil U TEXHUYECKHUMH XapaKTepH-
CTUKaMH MO>XHO O3HAKOMUTHCSI HA CalTe KOMIIAaHUU 2], 31€Ch K€ MpUBEIEM
npuMep KOHPUTYpAIUU SHEPTeTUYECKOW CHCTEMBI C MPUMEHEHUEM DJICK-
TPOHHBIX KOMIIOHEHT KoMniaHuu SMA, puc. 27.

[IpencraBnennas Ha puc. 27 GOTOIIEKTpUUECKass CUCTEMa IMOCTPOEHA
Ha 0a3e ByX TUIIOB MHBEPTOPOB, YEM OOECIICUMBAETCSl €€ BBICOKASI HAHEK-
HOCTh U 3¢ (eKkTUBHOCTh. B kauecTBe cereBoro uusepropa (PVinverter) B 3a-
BUCHMOCTH OT MOIIIHOCTH Harpy3Kd MOTYT MCIOJIb30BAThCS MOJIEIU WHBEP-
topoB SUNNYBOY, SUNNYMINICENTRAL, unu SUNNYTRIPOWER.
B kauectBe Oatapeiinoro uaBeptopa (Sunnylsland) Heobxoanmo nmpuMeHSITh
mozenu uHBepTopoB SUNNY ISLAND unu SUNNY BACKUP.
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Puc. 27. Ilpumep kongueypayuu ghpomosnexmpuueckoti cucmemst 31eKmpo-
CHabdiceHus ¢ hyHKyuell pe3epeHO20 NUMAHUSA

[Ipn HanMuuu HANPSDKEHUS B CETH U THEBHOE BPEMs CYTOK, COJTHEYHAs
Oatapest 4epe3 CeTeBOil HHBEPTOP OOECIEUNBACTIIEKTPOIHEPTHEH MTOTPEOH-
tens (Loads). Eciim Harpy3ka moTpebiisieT MeHbIIIe SHEPTHH, YeM BbIpadaThI-
BAIOT COJHEUHBIE MOJYJH, U3IUIIKY SHEPTUN HAIMPABISAIOTCS Ha 3apsil aKKy-
myngaropoB (Battery). Eciu Harpyska notpe0asier 0oJibliie 3HEPruu, YeM re-
HEPUPYIOT COJIHEYHBIC MOJYJIM, TO HEJOCTAIOIasi SHEPTUsl OepeTcs U3 CeTH.
[Tpu oTkIrOUEHNH ceT OaTapeiHbII HHBEPTOP MEpeKItouaeTcs Ha paboTy OT
aKKyMYJIATOPOB U (JOPMHUPYET OMOPHOE HAIMPSDKEHUE AJII CETEBOTO MHBEPTO-
pa, ocTaBisis ero B padore. B aToMm cirydae conHeuHas OaTapes Takxke OyneT
OUTaTh Harpy3Ky, UCHOJb3Ysl SHEPTHIO COIHIIA.

Tonpko B ciyuyae HeJOCTaTKa 3HEPTUU OT COJHEUHOW Oarapeu, HEnO-
cTarollasi SHeprust Oepercs He U3 CEeTH, a OT aKKyMyJIATOpoB. B ciyuae us-
OBITKa SHEPTUU OT COJHEYHOW Oaraper M MpHU IMOJHOCTHIO 3apsHKEHHOM aK-
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KyMyJisiTope, OartapeiHblii MHBEPTOP OTKIIIOYAET CETEBOM WHBEPTOp, IMOKa
HalpsHDKEHUE HA aKKYMYJIITOPE HE CHU3UTCS J0 3aIaHHOTO 3HAYCHMUS.

JlanHast KoHQUTypamyss MOXKET HCIOIB30BAThCS JJISI TIOCTPOCHUS U aB-
TOHOMHBIX YHEPTreTUYECKUX CHCTEM, OJTHAKO B ATOM CIIy4ae MOIIHOCTh Oara-
pEeiHOTO MHBEPTOPA JOJDKHA OBITH YBEIMUEHA JIO TIOTHOW MOIIIHOCTH HATrpy3-
KH.

[IpencraBnennas Boimie HOTOIIESKTPUIECKAS CUCTEMA COJACPKUT CIICIIH-
anu3upoBaHHOE ycTporcTBO Sunny Home Manager, ¢ moMoup0 KOTOPOTO
MPOU3BOJUTCS MOHUTOPUHT U KOHTPOJIb APAMETPOB CUCTEMBI, B YHACTHOCTH
oOecrieynBaeTcsd JUCTAaHUMOHHOE YIPABICHHE MapameTrpamu OaTtapeiHOro
uHBepTopa. /I yuera oTOyIIEHHON MOTPEOUTENIO 3IEKTPOIHEPTUU U3 DJIEK-
TPUYECKOW CETH B COCTAB CUCTEMBI BXOJMT DJIEKTPOHHBIA CUYETUUK BJIEKTPO-
sHeprun SMA Energy Meter. [{ns obecnieuenus 6€30nmacHOCTH 0OCITY>KHUBa-
IOIIETO NIEPCOHANa B TVIABHYIO 3JIEKTPUYECKYIO LIENb CUCTEMbI YCTaHOBIICH
aBTOMATHUYECKUH BBIKITIOUYATENb, KOTOPBIA 00€CTIeUnBaeT OTKIIIOUEHHE MTUTAa-
IOIIEH CETH IIPU aBAPUSX.

4.2 [lpumep BbLIGOpa CTPYKTYpbl MU 006OpyAoOBaHUA COJIHEYHO-
AN3eNIbHOro 3HepreTMYeCcKoro KoMnnekca.

B kadecTBe 00bEKTa MPOSKTUPOBAHUS MPEAJIAraeTcsi aBTOHOMHAsI CUCTE-
Ma 3JieKTpocHabkenus nocénka Haynak Tomckoii o6nacTu.

OnexTpocHabxeHue 1. HayHak ocyliecTBIseTCsS OT AU3EIBHOM AJIEK-
TPOCTAHIIMU YCTAHOBJICHHON MoITHOCThIO 38 KBT. B €€ coctaB BxoasT 3 au-
3enb-reneparopa JA2VY-16, 10VY-12, IDVY-10.

[TorpeburensiMu 37I€KTPOIHEPTUH ABIISIOTCS YaCTHBIE JOMa B KOJIMYe-
ctBe 19, B KoTOpBIX MpokuBaeT He O6omnee 40 yenoek. Manas sHepronorpeo-
HOCTb IIOCEJIKA ONPENESAET BBICOKYI0 CTOMMOCTD 3JEKTPOIHEPIrUU MECTHOM
J3C. 3a mocneanue 5 net tapud exeronno ysennuusaics co 100 py6/kBtu
no 120 pyO/kBtu. IlnanoBeiii tapud nHa 2015 rom cocraBmser 121,53
py0/kB1u. O0BEM T00BOI BBIPAOOTKH 31EKTpOdHEepruu 3a nepuoxa ¢ 2010
rojila NMPakTUYECKU HE MEHSETCS U HaXOAUTCA Ha ypoBHE 26,9 Thic. KBTU.
[1nanoBas BeIpaboOTKa 31ekTpo3Hepruu Ha 2015 roa cocrasusier 28,328 ThIC.
kBTu.

CpennerogoBasi morpedsisieMas MOIIHOCTh HEMHOTO IIpeBbIIIAeT 3
KBT, cOOTBETCTBEHHO, TOA0BON KOAI(PPUIUEHT UCIOIb30BAHUS YCTaHOBIICH-
Hol MomHocTH arperatoB /JI2C He npessimaeT 8-10%.

Huskue skonoMuueckue mnokaszarenu QyHkiumonupoBanus JOC 1.
HayHnak onpenensroT akTyaJlbHOCTh 3aJa4d MX IOBBIIICHHS 3a CUET IIpUMe-
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HEHUS HOBBIX, B TOM YHCJI€ BO30OHOBIISIEMBIX SHEPTOMCTOYHHUKOB.

['eorpaduueckoe pacnosoxkenue 1. HayHak umeeT KOOpAMHATEHI
58,97°CII u 80,13°BJI. JlanHblii palioH XapaKTEpU3YyeTCs CPEIHEro0BOM
uncossimuet 1000-1100 kBTtu/ron, uto ompenensieT ero mepcrneKTUBHOCTh
it (hoTodHEpreTHKU. BeTpoBbie pecypchl 1aHHON MECTHOCTH HE MPEBOCXO-
IaT cpenHeil yaenbHoit MommocTi 70-80 BT/M®, uto He mo3Bomser sddek-
TUBHO HCIOJIb30BaTh BeTpoasiekTpoctanimu [Kamactp Bo3mosxknocteit/ [lon
pen. b.B.JIykyruna.-Tomck:U3a-8o HTJI, 2002.-280 c.]. Apyrue Buasl BO3-
OOHOBJISIEMBIX YHEPrOMCTOYHUKOB MEHEE YHHMBEPCAJIBbHBI U C YYETOM JaH-
ma@THBIX, KIMMATHYECKUX U PECYPCHBIX OIpaHUYEHUH, HE 11eJ1ecO00pa3Hbl
JUTSl IPUMEHEHMS Ha TaHHOM OOBEKTe.

IToTeHIUAJ COJTHEYHOTO U3J1y4eHHs B paiioHe n. Haynak.

OCHOBHasl PHEPreTUYECKAsT XapaKTEPUCTUKA COJIHEYHOTO M3JIyUYCHHS:
JTHEBHAsl, MECSIYHAs!, TOJJ0Basi CyMMa COJIHEYHOM paJualuy Ha FOPU30HTaNb-
HYIO IUIOMIAJIKY B YCJIOBHSIX peaqbHON 00Ja4HOCTH. DTy HWH(OOPMAITUIO MOXK-
HO TOJIYYUTh U3 JIAHHBIX METEOHAOI0ICHNI 33 JJIUTEIbHBIN IepHUo1 BpeMe-
HU. B Hacrosiee BpeMs B OTKPBITOM JIOCTYIIE HTaXxOIATCS AJIEKTPOHHBIE Oa-
3bl METEOJIAHHBIX, MO3BOJISIIOIIMNX C JOCTATOYHOW TOYHOCTHIO OLECHUTH IO-
TEHIIMaJI COJTHEYHOTO U3JIYyUYEHHUs JIF0OOTo pailoHa 3eMHOW MOBEPXHOCTH.

B nannom mcciieqoBaHMYU MCIOJIb30BaIachk 0a3a maHHBIX NASA, KoTo-
pas TMO3BOJWJIA MOJYYUTh SHEPTETUUYECKYI0 XapaKTEPUCTUKY HHCOJISILIUMU B
HacenéHHoM nmyHkTe Kapracok. [Tocenok Haynak Haxogutcs B 48 KuUIoOMeET-
pax ot Kapracka, 4To 1aeT OCHOBaHUS CUMTATh YPOBEHb COJHEYHOW paaua-
UM B paliOHE €T0 PACMOJIOKECHUS AaHAJIOTUYHBIM.

CpenHeqHEBHBIE U CPEIHEMECAYHBIE CYMMBl COJIHEUHOW pajauaiiuu
JUTISL KOKJIOT0 Mecsilia npuBeaeHsl B Tabnuie 11.

Tabmmma 11.

Mecsiu SnB. | ®es. | Mapr | Anpens | Maii Wions | Urons | Asr. Cenr. | Okr. | Hos6. | [ek.

JlHeBHas 0,43 1,22 2,52 4,06 5,27 5,84 5,68 4,24 2,56 1,36 | 0,59 0,26
cyMMma
COJTHEYHOH
panuanuu
kBru/Mm?

Mecsanast 13,37 | 34,15 | 78,5 121,8 163,37 | 175,3 | 176,3 | 131,43 | 76,8 40,3 | 17,1 8,05
cymMma

COJIHCUHOH
paauanuu
kBru/M?

AHaIM3UPYs CE30HHBIEC PACIIPEEICHUS SJHEPreTUYECKOr0 MOTEHIAANIA,
3aMeyaeM, 4TO MHCOJISILUA B JIETHHE MecAllbl Oosee yeM B 20 pa3 mpeBocXo-
JIUT 3UMHIOI0 UHCOJISLIMIO.

st coctaBieHusi OanaHca JJIEKTPOIHEPTUHM B ABTOHOMHOW CHCTEME
AIEKTPOCHAOKEHUST ¢ (POTOIIEKTPOCTAHIINEH HEOOXOANM MOMECSYHBIN Tpa-
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¢buk snexkrponorpediieHust mocénka. PacueTHwlil rpaduk €XeMecs4HO Io-
TpebsseMon anekTposHepruu . Haynak npuseneH Ha puc. 28.

SlHBaph 3712

®espaib 3120 Hoabpb
Mapt 2335
Anpenb 2743 CeHTAbpb
Main 1920 Wionb
Uronb 1447 Mait
Urons 1535
Asrycr | 1821 Mapt
Centsi6ps [ 1800 AnBapb
Oxkrsi0pp | 1877 0 500 1000 1500 2000 2500 3000 3500

Hos0pb 2020
Jexaops | 3039

KBT*y

Puc. 28. I'paduix momMecssHHOro 371EKTPONOTPEOICHUS MOCENKA.

OnexTponoTpediieHne B 3UMHUE Mecslbl 0ojiee yeM B 2 pas3a NpeBbl-
HIAIOT JIETHEE dHEPronoTpedaeHue.

banaHchl AeKTPOIHEPTUH BKIIIOYAIOT DHEPTUI0 TeHEpUpyemyro (oTo-
AJIEKTPOCTAHIIUEH U MOTpebnEéHHy0 mocEénkoMm. COOTHOIIEHHWE TEeHEepUpye-
MO 1 MOTPeOIAEMON IIIEKTPOIHEPTUN CYIIECTBEHHO Pa3IuvaeTcs MO Mecs-
11aM, CJIeJJOBATEIHbHO HEOOXOJMM MOMECSYHBIM aHadu3 IHEPreTUYecKux Oa-
JIAHCOB.

Jlnis pacuéra TeHepUPYEMON FIEKTPOIHEPTHH CleAyeT BbIOpaTh Tvil (o-
TORJICKTpUUYECKHX TaHesei. [I[puanMasi Bo BHUMaHUE CHUKEHHUE TIeH Ha (o-
TORJICKTPUUYECKHE MOIYJIM Ha OCHOBE MOHOKPHUCTALTUNYCCKOTO KPEMHHUS U HX
BBICOKHE JHEPreTUYCCKHE IOKa3aTelid, BbIOepeM (DOTOIIEKTPUUYECKYIO ITa-
Henb poccuiickoro nmpousBojictBa ®CM-300M. TlukoBasi MontHOCTE (HOTO-
MaHeIu 300 Br, K.IL.JI. 18% [CallT  KOMITaHUHU Exmork.
http://invertory.ru/product/exmork-300wt24v-mono-si/ ].

[lo yka3aHHBIM PHEPreTUUYECKUM XapaKTEPUCTHUKaM (OTOIMAHETU IPO-
BEJIEH pacueT BBIPAOOTKHU AJIECKTPOIHEPTHH B KoM Mecsie roga Wom(1).
Jlanubie pacy€ToB npuBeIeHHI B Tabmuie 12.
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Tabnuua 12. Inepzemuyeckuil 6ananc conHeUHol 1eKmMpPoCmMaHyuu
24 kBm (Haynak)

Mecsn Wnortp, Won(), Koa-o (l)(?,- :12(};?; AW, kB1*4
KBT*u KBT*4 TomnaHeJei
(80 )
SluBapsb 3712 4,28 868 342 -3370
®eBpajnb 3120 12,3 254 984 -2136
Mapt 2335 28,3 83 2264 -71
Amnpeab 2243 438 51 3504 1261
Maii 1920 58,8 33 4701 2781
Hrionnp 1447 63,1 23 5048 3601
500318 1535 62,3 25 4984 3449
ABrycT 1821 472 39 3416 1595
CeHnTs0pB 1800 27,5 65 2200 400
OkTa0pb 1877 14,4 130 1152 -725
Hosopb 2020 6,2 326 496 -1524
Jexadpb 3039 2.9 1044 232 -2807
HUroro: 26869 -10633

AHanuzupys 0anaHc NOTpeOIIsIEMON U TEHEPUPYEMOU AIIEKTPOIHEPTHH U
HE00XO0AMMOE AJI ATOTO KOJMYECTBO (poTOmaHene, cienyeT yka3aTb Ha He-
1e71eCO000pa3HOCTh KPYIJIOTOAUYHOTO JJIEKTpooOecneueHus OT (HOTOIJIeK-
TPOCTAHLMU. PanmoHaAIbHBIM pEUICHUEM SIBIISIETCS CE30HHOE 3JIEKTPOCHAO-
KEHHUE TIocesIKa OT (POTORIEKTPOCTAaHIIMU C MapTa Mo OKTA0ph. s sToro
noctaTouHo 80 ¢oTomaneneit BeioOpanHoro tuna Wom (80 ¢m).

B netHue mecsipl UMeEET MECTO M30BITOYHAsI TeHepalus SJIEKTPOIHEp-
T'MH, YTO CHUXKAET KOA(PPUIIUMEHT UCIIONb30BAHUS YCTAHOBIECHHON MOIIIHOCTH
(bOTORIEKTPOCTAHIIHH.

HexBarka anexkTposHepruu ot gorosnexrpoctaniuu u3 80 ¢ortonanenen
3a rox coctaBisieT 10633 kBTy. DTy s7IeKTPOIHEPrUI0 HEOOXOAUMO TOTY-
4aTh OT AU3EJIb-T€HEepaTopa.

[Io mamHbIM Opranmsauuu, skcruryarupyromen I9C B n. Haynak MVYII
«TennmosneprocHa®» yaenbHbIA pacxo] Au3enpHOro tormmsa Ha 2015 ron
wianupyercss Ha ypoBHe 0,40476 xI/kBtu. Ilpum miaHoBoil BbIpabOTKE
26,328 thICc. KBT4Y, KOIMYECTBO HEOOXOJMMOTO AU3EJILHOIO TOIIMBA Ha IOl
coctaBuT 11,8 1. C ydyeToM pacxona 3leKTpOIHEPTUH HA COOCTBEHHbIE HYXK-
nel: 1,164 teic. kKBTu TorumBa Tpedyercs 12,260 T.

C yderom renepanuu (HOTOIJIEKTPOCTAHIIMM, TOJOBOM OOBEM TOILIMBA
JUIsL TM3elib-reHeparopa cokpamaercs A0 4,3 ToHHbl. Takum oOpa3om, npu
IIEHE 3a Iu3ebHoe TOTIMBO 36 327,77 py0. 3a TOHHY, JKOHOMHUSI Ha TOILJIUBE
3a rof coctanisier 289 170 pyo.

[Tpunuun noctpoeHust GOTOAIEKTPOCTAHILINH, 3AKIIOYAETCS B BO3MOKHO-
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CTH aBTOHOMHOTO JJICKTPOCHAOXEHHS TOCENKA B BECEHHE-JICTHUH TIEPUO/I.
OceHbl0 ¥ 3UMOW B DHEPTreTUYECKUN OajaHC CHUCTEMBI JIEKTPOCHAOKEHUS
BKJIFOYAETCS IU3ENIb-TEHEPATOP, KOMIICHCUPYIOIINIA HEXBATKY (DOTOIIIEKTpHU-
yecTtBa. JJis 3TOrO nu3enb-reHepaTop JOJKEH UMETh CHUCTEMY aBTOMAaTH4e-
CKOTO 3aIyCKa, pearnupyrollyio Ha 3arac JIEKTPOIHEPTUN B aKKyMYJISITOPHOU
Oatapee.

CTpyKTypa Takoro JHEPTeTHYECKOr0 KOMILJIEKCa MpE/CTaBlIieHA HA PH-
CyHKe 29.

DOCM300M DPCM300M DCM300M DCM300M
(20 wTyk ) (20 mTyk ) (20 mTyk ) (20 mTyk)

v v v v

ConHeuHbI# ConHeyHbIi CostHe4HbI#H ConHe4HbIiH
KOHTpOJLIEp KOHTpOJLIEp KOHTpOJLIEp KOHTpOJLIEp

ECO-MPPT-PRO ECO-MPPT-PRO ECO-MPPT-PRO ECO-MPPT-PRO
J

' ' ' v

N\ N\ N\ ~

AB AB AB AB
GEL200 Ay GEL200 Ay GEL200 Ay GEL200 Ay
(8 wrykK) (8 wryk) (8 wTyk) (8 wTyK)

v ' ' Y
¥

“HBepTOpg]\::é_:‘l SIN 48B ¢ ﬂxﬁ;‘;’g_e;;gfg;p Batapeiinbiii

10,8 kBT MOHHTOP

A A A
\i \4 \

TloTpeduTenH 3J1eKTPOIHEPrHH

Puc.29. ®ynkuronansHas cxema (OTOIEKTPOCTAHITUH.

B cooTBeTcTBUU C HEPreTUYECKUM OAlaHCOM COJIHEYHO-IU3EIbHON CH-
CTEMBI IEKTPOCHa0keHUs nocénka HayHak, O0MbIIyIO0 4acTh rojia 3JIEKTPO-
cHaOXEHHE OCYUIECTBIACTCA OT (POTODIEKTPUUECKHX MaHesnei. Ju3enpHas
COCTaBJIAIOIIAS. YHEPrOKOMILIEKCA MCIIOIb3YETCsI B OCEHHE-3MMHMU IEPUOA
1o mepe Hegocrarka sHeprun POC.

@DOTOINEKTPUUECKUE MOIYJIM YEpPE3 KOHTPOJUIEP 3apsiaa 3apspKaroT ak-
KyMYJISITOpHYIO Oarapero. barapeilHblii ”HBEpTOp Mpeodpa3yeT MOCTOSHHOE
HaIpsSKEHUE aKKyMYJISITOPOB B MEPEMEHHOE IMPOMBIIUICHHOW YacTOThI IS
MUTaHus dJeKTpornoTpedureneit. [Ipm mnocTaTouHOM ypOBHE MHCOJSIUH, aK-
KyMyJISITOpHasi Oarapes He pa3pssKaeTcs HUXKE OINPEeAesIEHHOTO YpOBHA,
Harpumep 0,7 OT HOMUHAIA.

[Tpu HemocTaTKe COMHEYHOM PHEPTUU U, COOTBETCTBEHHO, Oojiee riy0o-
KOM pa3psi/ie HaKOMUTENEH 3JICKTPOIHEPTHH OaTapeidHbIi MOHUTOp dYepe3
VHBEPTOP OTKJIIOYAET aKKyMYJIATOPHI M BBIIAET CUTHAJ Ha 3aIlyCK JU3EIIb-
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reHeparopa Ui MUTaHUus HArpy3Ku. AKKyMyJsTOpHas Oarapesi 3apsiKaeTcs
oT (poTonpeoOpazoBareneil U, Npu JOCTUKEHUH MOJTHOTO 3apsija, HHBEPTOP C
MOMOIIbIO 0aTapeHOT0 MOHUTOpPA BBHINOJIHAET OOpaTHbIE IEHCTBUS, T.€. BbI-
KJIFOYAET JIU3ENIb-TEHEPATOP U MEPEBOJAUT NUTAHUE JIEKTPUUYECKUX HATPY30K
oT 6aTtapen aKKyMyJIsiITOPOB.

PaccmatpuBasi (OTO3IEKTPOCTAHIINH, IO YKOHOMUYECKUM MOKA3aTEeNsIM
eJIeCO00Pa3HO HCIIOJIb30BATh POCCHUHCKOE OO0OpYyHOBAaHUE, MPUMEPHI HC-
M0JIb30BaHUSI KOTOPOI'O MIPUBEEHBI HIKE.

®oronanenn @CM-300M, ux OCHOBHBIE XapaKTEPUCTUKU MPUBEACHBI B
MH(OPMAIIMOHHBIX HCTOYHUKAX.

KonTtponnep 3apsna akkymynstopHeix Oarapeii ECO-MPPT-PRO-200-
100, mo3BOJseT MOAKIIOYATh (POTOMAHETHM MOUIHOCTBhIO 110 5,5 kBT mpu
Hanpspkennu 48 B. CroumocTts koHTposuiepa 27 480 pyo.

['eneBwie akkymymsTopHbie Oatapen 12 B., 200 Ay, GEL200 croumo-
cteio 14 700 pyO.

Bbarapeitnsiii uaBeprop MAII SIN «3Oueprusi» PRO 48 B. 9 kBt. Crou-
MocThb 74 900 py6.

Barapeitnsiit Monutop 12BAKSK-01, croumoctsio 3 850 py6.

JwuzenbHblil reneparop 2 crenenu apromaruzanuu AJ[11C-230-2P mom-
HocThiO 10,8 kBT. Croumocts 192 500 py6.

Omnopubie kKoHCTpYKIUU 1151 potomoayneit HOP-GM1 — koMmruiekT st
MoHTaxa 10 ¢poTomonyneit, croumocts 55 200 pyo0.

Hane:xHOCTh 31eKTpOCHA0XKEHHUS CKIIaIbIBAETCS U3 HAJIEAKHOCTH Y3JI0B
HYHEProyCTaHOBKU. ["apaHTUIHBIN CPOK paOOTHI OCHOBHBIX 2JIEMEHTOB B
cpeanem 20 mer.
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KanuranbHbie 3aTpaThl HIPCACTABJICHLI B Ta6JII/II_I€ 13.

Tabmuma 13. KanuraabHble BI0KEHUS.

Kon- Hena sa Cymma,
Ne Homenknarypa ToBapa BO. LLIT IIIT., RUR
> | RUR. '
1 | ®oronanenn ®CM-300M 300BT 80 20201 1616 080
Kontposiep 3apsia akkyMyJIsTOpHBIX Oa-
2| tapeit ECO-MPPT-PRO-200-100 4| 27430 109920
3 | T'eneBrpie Ab 12 B., 200 Au, GEL200 32 14 700 470 400
4 HNuseprop MAII SIN «3Oueprus» PRO 48 1 74 900 74 900
B. 9 kBt
5 | barapeiinbiit MonuTop 12BAKS5K-01 1 3850 3850
6 Huzensubiil renepatop AJl11C-230-2P, 1 192 500 192 500
10,8 xBr.
Onopnele koHCTpyKInu Ai1 POM
7 HOP-GMI 8 55200 441 600
8 | KonTelinep KI1MMaTHYECKUN 1 180 000 180 000
9 S:II;(I)TCMEI aBTOMaTHYECKOI'0 OXKapoTyIlie- 1 24000 24 000
Hroro o6opynoBanue 2932 569
CrpouTenbHO-MOHTaXHbIE PA0OTHI
10 (20% oT CTOUMOCTH) 586514
11 | TpancopTHbIE pacxo/sl 200 000
Hroro 3719 083

DKOHOMHYECKHE TOKa3aTeNu THOPUIHOTO IHEPreTHUYECKOTO KOMILIEKCA
ONPEAEISAIOTCA 0 METOAUKE, TPUBEACHHON B pazneie 3.4.
[IpuBenéunblie rogoBele 3aTpaThl HA 1 KBT ycTaHOBIEHHOW MOIIIHOCTH:

3 = 2O — 25579 py6/kBr.

Tapu¢ Ha TPON3BOANMYIO FIEKTPOIHEPIHIO:

0,05%3719083+704210
Cyy = = 33,13 py6/kBtu
26869

[Ipu onpenenennn 3 n C,; NpUHATA YUCIEHHOCTH MEPCOHAIA 2 YEIOBEKA
c 3apmiaroi 22 000 py6uieit B mecsii 1 pacxobl Ha pemoHT 20 000 py0:eit B
ro/I.

CpaBHuBas TOJIy4YeHHbIE SKOHOMHUYECKHE TOKa3zaTrelu ¢ (PaKTUYECKUM
tapudom Ha 3nekTposHepruto B nocénke Haynak — 121,53 py6ns 3a 1 kBtu
OTMEUYaeM 3HaUUTENIbHOE CHI)KeHHUE Tapuda.
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5. [IpunoxeHusn
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MpunoxeHue 1

ConHe4Hble (hpOTOINEKTPUYECKNe MOAYIN B aNntOMUHUEBOWN paMKe

ConHeuHbI MOAYJIb BBIIIOJIHEH B BHJIE MAHEIH, 3aKIOYEHHOW B KapKac
u3 amoMuHueBoro npodwis. [lanens npeacrasisier coboi GoToINEKTpUYe-
CKHMM T€HEPATOP, COCTOSINIUMN U3 CTEKJIIHHOW TUIMTBI, C TBIJIBHOM CTOPOHBI KO-
TOPON MEXAY ABYMS CIOSIMU T'€pMETHU3UPYIOLIEH (JITAaMUHUPYIOLIEH) TIIIEHKU
pa3MENLIEHbI COJHEYHBIE DJIEMEHTHI, JIEKTPUUYECKH COCIMHEHHBIE MEXAY CO-
0ol MeTa/NIMYyecKUMH IuHaMu. HukHUR ciioll repMeTu3upyromei mieHKu
3alIMIIEH OT BHEIIHUX BO3JCUCTBUI CIOEM 3alUTHOM MieHKU. K BHyTpeH-
HEH CTOPOHE KOPITyca MOAYJISl MPUKPEIUICH OJIOK TEPMHUHAJIOB, MO KPBIIIKON
KOTOPOrO pa3MENIEHbl JJIEKTPUYECKHE KOHTAKTBI, NpPEAHA3HAUYECHHBIC MJIS
MOAKITFOUECHHS MOTYJIS.

Mosynu npou3BOIATCS U3 MCEBJOKBAIPATHBIX MOHOKPEMHUEBBIX (POTO-
anekTpuueckux mpeodpazoBatenein (DIII) MOKPHITHIX AHTHOTPAKAOITUM
nokpbiTieM. OpuruHajgbHas 3alaTeHTOBAHHAs TEXHOJIOTHS OOecreunBaeT
ONTUMAJIBHBIA PEXHUM 3apsAKU IPU BBICOKUX TEMIEparypax, a TakxKe IMpU
HU3KOM YPOBHE OCBEILIEHHOCTH.

JlaHHBIEC MOJTYJIN BBIITYCKAIOTCS B 2 BapUaHTaX MCIIOJHEHUS - C OOBIYHBIM
CTEKJIOM M CO CHELHUATbHBIM TEKCTYPUPOBAHHBIM 3aKaJE€HHBIM CTEKJIOM (ce-
pust MSW). I[Ipu ucnosib30BaHUM CIIEHHUATBHOTO CTEKJIA MPAKTUUYECKU OCTYT-
CTBYIOT IIOTEPH B CTEKJIE, KOTOPBIE COCTABIISIIOT OKOJIO 15% mpu ncnosp3o-
BaHUU OOBIYHOTO cTekja. [Tpu 3TOM MOIIHOCTH MOJyJIe OJMHAKOBOI'O pa3-
Mepa oTiauvaercs npuMmepHo Ha 15-20%. Llena MmoxayJsie ¢ 3aKajl€HHbBIM CTEK-
JIOM BBIIIIE 32 CYET O0JIee JOPOTOoro CTEeKIa, a TAaKkKe 3a CUET TOro, YTO OObIU-
HO JUIsl TAKMX MOJIYJIeH MCIOJIBb3YIOTCS COJIHEYHBIE JIEMEHTHI C 00Jiee BhICO-
kum KII/I.

Pabouee nampspkeHue (HoTOdIEKTpUUECKUX MOJyJe oObraHOo 12 B nmm
24 B.

Pecypc xapkacHBIX COJIHEUHBIX MOJysei cocraBisieT 6osee 20 nert. a-
paHTHUIHBINA CpoK - 10 Jer.

B HacTosiiiee Bpemsi BBIITYCKaIOTCSI TAK)KE COJHEYHbIE OaTtapeu ¢ oObIY-
HBIM CTEKJIOM MOIIHOCTBIO OT 5 10 80 Br.
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Tunosbie mapaMeTpbl OTONICKTPUISCKUX MOJysiel cepun @OM

Ton Momnocts | Pa6. Pa6. | Hom. | Tox| Hamp. Jomna | Uiapuna | Bricora | Macea
®IM #5%) Tok nanp. | nanp.| k3. | x.x. ] ] - e
[B1] [A] [B] [B] [A] | [B]

(51?132M 5 0.3 17 12 04 1216 305 208 28 1.1
;Dl?ll\;[ 11 0.64 17 12 0.8 | 21.6 410 360 28 1.8
;I;?ll\;l 12 0.7 17 12 09 | 21.6 28 1.8
(11:311\;[ 16 0.94 17 12 21.6 28 2
;Dl?ll\;[ 21 1.24 17 12 21.6 572 428 28 3
;Ifll\;l 24 1.41 17 12 21.6 572 428 28 3
;1:)?11\;[ 30 1.76 17 24 2.1 ] 21.6 28 37
z?ll\;[ 40 2.35 17 12 2.8 | 21.6 1065 415 28 4
;I:)?ll\;l 60 3.5 17 20 42 1] 21.6 1185 550 28 7.7
(61)5?11\;[ 65 3.82 17 20 43 ] 21.6 1185 550 28 7.7

Moaynu Ha 3aKaJe€HHOM CTEKJIEe ¢ PaMKOW M3 aHOJUPOBAHHOIO ATIOMU-
HUA BBICOTOM 38 min 42 MM.
JIByCTOPOHHHME COJIHEUHbBIE SJIEMEHTBI TAMUHUPYIOTCSL B CTEKIIO C HU3KUM
COJIepKaHHMEM >KeJjie3a MpU MOMOIIM 3THiIeHBUHIIaleTaTHON (EVA) menku
Ha TepeaHed moBepxHocTu M nommdTuieH Tepodronara (PET) na 3agneit
noBepxHocTu. Kapkac M3roraBinBaeTcs U3 aHOJUPOBAHHOIO aTFOMUHUEBOTO

cIjaBa.
OCHOBHBIE ITapaMeTpbl POTOIEKTpUIECKUX MoayJer cepurt MSW
D M?E':Z;“ I,;?)?(' HI:::'?};. i‘;::): rf:;.( H;:p Jouua| Iupuna| Beicotal] Macca
Br | iar] 1| | qar] sy [ M| Pl ) Dl e
mswé_12 6 036] 17 12 | 04] 216 303 218 38 1.1
msw12 12 12 071 17 12 | 078] 216 421 282 38 1.8
msw24_12 24 141 17 12 | 158] 216 552 415 38 3.0
msw38_12 38 224 17 12 | 251 214 630 534 38 4.5
msw40_12 40 2351 17 12 | 276] 216 644 600 38 4.1
msw75_12 75 4411 17 12 | 5191 216 1185 550 38 7.7
msw80 24 80 236] 34 24 | 271 432 1212 600 38 11.7
msw120_12 120 7.06] 17 12 | 84| 216 1411 691 38 11.7
msw200 20 200 7.14] 28 20 | 82| 36 1640 960 38 15
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[TukoBast MOIIHOCTH BCEX MOJIYJICH U3MEPEHA MPU CTaHAAPTHBIX TECTO-
BBIX YCJIOBHSIX:

Macca Bo3ayxa AM=1.5, paguamus E=1000 B1/M2 u Temmneparypa ¢o-
ToRJIeKTpruyeckoro annemenTa Tc=25°C.

[BycTOpOHHME (hOTOINEKTPUYECKUe Moaynu

JIByCTOpOHHHE MOIYyJH MPEeoOpa3OBHIBAIOT YHEPTHUIO CBETA C (PPOHTAIB-
HOM U C THUIBHOM CTOPOHBI. DTO MO3BOJSIET MCIOJIb30BaTh SHEPIUI0 OTpa-
YKEHHOT'O CBETa.

TrulbHAs CTOPOHA MOYJISI TTOJYYaeT SHEPrUI0, OTPAKEHHYIO OT IMOBEPX-
HOCTH BOJIbI MJIM 3€MJIM (HAITPUMED, OT CBETJIOrO MECKa WIIM CHETA).

Takue Moaysy ObUIM MPUMEHEHBI IPU CTPOUTEIILCTBE COJTHEUHOU (POTO-
AIEKTPUUYECKOM cTaHIu MOITHOCTRIO 10 kBT B Adunax, ['perumn.

3a cueT UCIOJIb30BaHMS MOJYJIEHN C ABYXCTOPOHHEN YyBCTBUTEIBbHOCTHIO
MOKHO TMOJY4YUTh MpuMepHO Ha 15-20% Oosbliie SHEPrUM C 3aJlaHHOM TJ10-
maan MOAyJsi. DTO BEAET K MEHbIIEH MAaTEepPUATIOEMKOCTH (POTOIIEKTPHUUIE-
CKOM O6aTtaper U MEHbIIEH CTOMMOCTH CUCTEMBI B TIEJIOM.

BaxkHbpIM npenMyIIecTBOM TaKMX MOAYJIEH SIBJISIETCS MpaKTUYECKas Mpo-
3pavyHOCTh JIJIs1 HH(PPaAKpacHOTO M3NnydeHus. [loaTomy IByCTOpOHHHE MOAYITH
MEHbIIIE HArPEBAIOTCSl B PEATbHBIX YCIOBHUSIX U UMEIOT MEHBIINE TEIIOBBIC
MOTEPH 0 CPABHEHUIO C OJHOCTOPOHHUMH MOAYJIIMU. B eTHee Bpemsi Tem-
neparypa cojiHeuHbIX Moayieil He npesbimaeT 40-50 rpagycos npotus 50-60
rpaaycoB Llenbcust y 0ObIYHBIX MOJIYJIEH).
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OCHOBHBIE IMapaMETPbl MOJTYJIEN C IBYCTOPOHHEN YYBCTBUTEIHLHOCTHIO
Mom-
HOCTB Pa6. Tok | pag.| HOM| Tox k.3. Hanmp. x.x.
(+5%) [A] wan | (A] [B] Jau- | Ilupu-| Beico- | Mac-
ID [Bt] p Han Ha Ha Ta ca
Ju- | Ter| Jn- | Tex| [B] FB] JIu- | Ter | JIu- | Ter [l f - [aoe] (o] frer]
mo J oo JI o J oo J
msw3819 12| 38 | 19| 224] 1.12] 17| 12| 264 1.32] 21.4] 21] 630 534 38 4.0
msw4020 12| 40 | 20| 2.35| 1.18] 17 | 12| 2.76] 1.38] 21.6] 21.2] 644 600 38 4.1
msw7538 12| 75 | 38| 441|221 17| 12| s19] 2.6 | 21.6] 212] 1185] 550 38 7.7
msw8040 24| 80 | 40| 2.36] 1.18] 34 | 24 | 2.71] 1.3¢] 43.2| 42.8] 1212] 600 38 | 117
‘;‘swn%o—l 120] 60 7.06] 353 17| 12| 84| 42| 216] 212 1411] 691 38 11.7
%swzooloo_ 200] 100] 7.14| 3570 28| 20| 82| 41| 36| 356 1640] 960 38 | 15
CosHeYHble MOIYJIU
Ne | HammenoBanue | Momuocts*, Br | Hanpsikenue, B DOIII** Kapkac, mm BKerc,
1. |[MSW-6(12) 6 12 3x12 1/12 218x304x38 1,1
psl25
2. |MSW-12(12) 12 12 4x9 1/6 ps125 282x421x38 1,8
3. |MSW-24(12) 24 12 3x12 1/3 ps125 |415x552x38 2,7
4. |[MSW-38/19(12) 38/19 12 4x9 1/2 ps125 |534x630x38 4.1
5. |MSW-40/20(12) 40/20 12 4x9 1/2 ch125 |600x630x38 4,6
6. |[MSW-50/25(12) 50/25 12 4x9 ps103 450x985x38 6,0
7. |MSW-75/38(12) 75/38 12 4x9 ps125 550x1185x38 8,5
8. |[MSW-80/40(12) 80/40 12 4x18 1/2 ch125 1600x1212x38 9,2
MSW-80/40(24) 80/40 24 4x18 1/2 ch125 |600x1212x38 9,2
9. |MSW-100/50(12) 100/50 12 6x12 ps103 676x1326x38 10,6
MSW-100/50(24) 100/50 24 6x12 ps103 676x1326x38 10,6
10. IMSW-120/60(12) 120/60 12 4x9 pr150 751x1416x46 16,0
11. IMSW-120/60(24) 120/60 24 4x18 1/2 pr150 | 751x1443x46 16,6
12. IMSW-150/75(12) 150/75 12 6x12 ps125 807x1575x46 18,0
MSW-150/75(24) 150/75 24 6x12 ps125 807x1575x46 18,0
14. IMSW-240/120(12) 240/120 12 6x12 prl75 1107x1875x46 27,0
MSW-240/120(24) 240/120 24 6x12 prl75 1107x1875x46 27,0

* - moclie HaKJIOHHOM 4YepThl yKa3aHa MOIIHOCTb ThUIbHOM CTOPOHBI AJIsl ABYXCTOPOHHUX
MOJyJIEH;

** _ tun poroanekTpornpeodpazoBarens (coaHedHoro dnemenTa): psl03 - mceBmokBaapar
103x103 MM u3 miuacTuH auameTpoB 125 MM, psl25 - nceBmokBazpar 125x125 MM u3
maacTud auametpom 150 mwm, prl75 - nceBmonpsamoyronbHuk 175x150 MM U3 miacTuH
nuamerpom 200 mMm;

*** _ gpmyck ¢ 2007 roma
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CosHeuHbIe MOAYJIH

Conneunasi 6aTapesi — GOTOIIEKTPUUECKUIA MOYJb — MPECTABISET
co00if HA0Op TOHKUX IJIACTUH MOHOKPUCTAJUIMUYECKOTOKPEMHUS (XOTS MpH-
MEHSIIOTCSL TOJHMKPUCTANINYECKUE W aMOp(HBIE). DIEMEHTbl COEIUHEHBI
IUIOCKUMHU TMPOBOJAMH Ha CTEKJIE WM MPO3PavyHOM ILJIACTHKE, C OOpaTHOMU
CTOPOHBI TJIACTHHBI KPEMHHS 3aJlaMEHUPOBAHHBI MONMUA(OUPHON TUICHKOU
WIM CIEUHUATIbHBIM T€pMETUKAM [UJIsl 3alIUThl OT OKUCJEHUS KOHTAaKTOB U
Biaru. KonuuecTtBo miacTuH (37€MEHTOB) 3aBUCUT OT MPUHSTOW KOHCTPYK-
nuu 06araped M OOBIYHO MOAOMPAETCS TaK, YTOOBITOK M HANPSHKEHHE COOT-
BETCTBOBAJIM YCJIOBHAM 3apsAJIKM aKKyMYJISITOPOB. DJIEMEHTHI OBIBAIOT pa3-
MepoMm 85x85 mm 100x100 mm, 125x125 MM uinu B popMe OKpy>KHOCTH CO-
OTBETCTBYIOIIETO JAMaMeTpa. B 3aBUCMMOCTH OT pa3mepa 3J1eMEHTOB HU3Me-
HSIOTCST pa3mepbl roToBoi Oatapeu. KIIJ[ Gatapen oObIYHO JEKUT B JMara-
3oHe 10.5 — 13.5%, x0Ts1 B nabopaTopusx MOIy4deHbl pe3ynbTaTsl 10 18%,
emte 6onpmuii KITJ] umeror GaTapen Ha sieMeHTaX M3 apceHUIa rajivs, HO
OHM PEAKU U JIOporu. Jlns BbIBOJA SHEPIHM yCTaHABIMBAIOT CIICLIUAIIBHBIE
pa3beMBI.

CTpyKTypa COJIHEYHOTO JJIEMEHTA IT0Ka3aHa Ha PUCYHKE.

Harpyaka 5

CTpyKTypa COJHEUHOrO 3JieMeHTa: 1 - mepen-
HUW KOHTAKT; 2 — HETraTUBHBIN CJ0i; 3 — mpo- 1 - COIHCYHEIH CBET
BOJISIIMI CJIOH ; 4 — TO3UTUBHBIN CIIOH; 5 — 2 - ua(ppakpacHble Tyun
3aJHUI KOHTAKT.

Bce connHeuHble 37eMEHTBHI NMPO3payHbl JJsl MH(ppaKpacHOH 00JacTH
CIEKTPa, YTO MPUBOJUT K MEHbIIEH HArpeBa€MOCTH 3JIEMEHTOB Ha COJIHIE U
COOTBETCTBEHHO YBEIUYCHHIO UX Y(PPEKTUBHOCTH.

Conneunsie snementsl (CJ), dporonpeodbpazoBarenu (PII) — cuHOHUMBI
NEPBUYHOTO MPeoOpa3oBaTessi, OCYUIECTBISIONIEIO MPIMOE Mpeodpa3oBaHme
COJIHEYHOW DHEPIUU B DJIEKTPUUECKUN TOK.

DNEeKTPUYECKA COCAMHEHHBIC COJHEYHBIE AJIEMEHTHI CO3/1al0T 0a30BYIO
OCHOBY IJisi COTHEYHBIX MojyJyier (CM), koTopble, ciaykar 0a30BbIMU 3Jie-
MEHTaMH OOJIBIINUX YHEProcUCTEM. B 3aBUCMMOCTH OT MPUMEHEHHIA, COTHEY-
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HbIE€ MOJYJIM MOTYT UMETh Pa3Hble KOHCTPYKTUBHBIC PEIICHUS U PA3HbIC BbI-
XOJIHbIE MOILIIHOCTH.

CymiecTByeT HECKOJIBKO CIIOCOO0B yBETUYEHHS dHEProdPheKTHBHOCTH:
BBIOOP ONTHUMAIBHOTO YIJla YCTAHOBKH, T.K. COJIHIIE B T€YCHHE TOJ[a MOCTO-
SSHHO MEHSIET BBICOTY HaJl TOPU3OHTOM. [[pyroi myTh yBeIWUYEHHUS MPOU3BO-
JTUTENFHOCTH TIOBOPAYUBATh COJIHEUHYIO OaTapero BCIe 3a COJHIIEM B Teye-
Hue aHs. Takum 00pa3oM, MOKHO YBEIHMYHUTH BRIPAOOTKY SHEPTHH BILIOTH JI0
50% oT BBIPAOOTKH B CTALIMOHAPHOM IOJIOKEHUU. DHEPIHsl, MOJyUYEeHHAs OT
COJIHEYHBIX OaTapeil, HampaBJsIeTCs] HA 3aps/IKy aKKyMyJSITOPOB, YTO HEOO-
XOJIUMO IO JBYM MPUYUHAM: CTJIQXKMBAaHUE HEPABHOMEPHOCTH MOCTYILJICHUS
HHEPruu, HapuMep B 00JAYHYIO MOTOAY, U YJIOBJIETBOPEHHE OTPEOHOCTH B
HHEPTUU TOTJA, KOTJIa HET COTHEYHOTO U3TyYeHus (HOUbIO).

ConHeuHble MOJYJIM HA3€MHOTO HCIOJBb30BaHUS OOBIYHO KOHCTPYUPY-
I0TCS ISl 3apSAJIKM CBUHIIOBO-KMCJIOTHBIX aKKyMYJISITOPHBIX OaTapeil ¢ Ho-
MUHAJIbHBIM HanpsixeHuem 12 B.

[Ipu 3TOM mMOCHEAOBATENBHO COEIUHSIOTCS 36 COJTHEYHBIX HJIEMEHTOB.
[Tomy4yeHHBIN MaKeT OOBIYHO OOPAMIIAIOT B AJIFOMHUHUEBYIO pamy, oblerda-
IOIYIO0 KPEIUIeHHE K Hecyllel (OMOpHOil) KOHCTPYKIIMU. MOITHOCTh COJTHEY-
HBIX Moayien MoxeT pocturars 10...300 Br.

Jlist monmydenust He0OXOIMMON MOIITHOCTH W pabOYero HampsKEHUS MO-
JyJId COEAUHSIOT MOCIEA0BATENIbHO WU NapaienbHo. Takum obpa3om mo-
JIy4arT ghomornekmpuueckuil enepamop. MoUHOCTb TeHepaTopa Bcerja
MEHbIIIE, YeM CyMMa MOILIHOCTEH MOJyJel - u3-3a MoTepb, 00YCIOBICHHBIX
pa3nuyreM B XapaKTepUCTUKAX OJHOTUITHBIX MOJYyJel (oTeph Ha paccoriia-
coBaHue). UeM TiiarenpHee MoJ0OpaHbl MOAYJW B reHeparope (Wi, 4em
MEHbIIIE Pa3IMuYhe B XapaKTEPUCTUKAX MOAYJIEH), TEM MEHbIIEe MOTEepU Ha
paccoriacoBanue. Hampumep,npu Mociae0BaTeIbHOM COEIWHEHUU IECSTH
MOAyJIeH ¢ pazdpocoM xapakTepucTuk 10% morepu cOCTaBIAIOT MPUOIU3H-
TenapHO 6%, a pu pazdpoce 5% -ymenwinatorcs 10 2%.

[Ipu 3areHeHnr OAHOTrO MOAYJSA (MM YacTH 3JIIEMEHTOB B MOJYJIE) B re-
HEpaTope MpH MOCIEA0BATEIBHOM COSTMHEHUN BO3HUKACT "aphexm copsaue-
20 namua" -3aTE€HEHHBIA MOJAYJb (3JIEMEHT) HAUMHAET pacCenBaTh MPOU3BO-
JTUMYIO OCBEIICHHBIMH MOJYJISIMH (3JIEMEHTaMHU) MOIIHOCTH, OBICTPO Harpe-
BaeTCs U BBIXOAUT U3 CTpos. s ycTpaneHus 3Toro apdexra napauiesnbHo ¢
KQKJbIM MOJYJIEM (MJIM €r0 YacThi0) YCTAaHABIMBAIOT IIYHTUPYIOIIUN AUO/I.
Juon HeoOXoAuM MpU MOCIEIOBATEILHOM COECIUHEHUU 0oJiee ABYX MOAY-
net. K kaxnoi nuHelke (IOC/Ien0BaTeIbHO COCIMHEHHBIX MOIYJICH) TOXKE
MOJAKJIIOYAeTCs] OJOKUPYIOIIMA U0/ AJI BEIPABHUBAHUS HAIIPSKEHUHN JIMHE-
ex. Bce 3T nuonpl 0OBIYHO pa3MENIaroTCs B COCIMHUTENBHON KOpoOKe ca-
MOTO MOJYJISI.
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Mopynu ycTaHaBIMBAKOTCA Ha
CTAIbHBIX  WJIH  QJIIOMUHUEBBIX
OMNOPHBIX KOHCTPYKLUSAX Ha 3eMIIe
(uu Ha Kpelmax U dacagax 31aHUN
- ¥ IIPY 3TOM CIIy’aT OJIHOBPEMEHHO
KpPOBEJIbHBIM WM 3alUTHBIM MaTe-
puanom).

BonbsramnepHas kpuBasi reHepa-
TOpa UMEET TOT K€ BUJ, YTO U €IU-
HUYHOro wmoayns. Pabodas Touka
reHeparopa, MOJKIIOUYEHHOI0 K Harpys3ke, He BCErJa COBNAJAET C TOYKOM
MaKCHUMaJIbHOW MOIIHOCTHU (TeM 0o0Jjiee, YTO MOJOKEHHUE MOCIEeIHEH 3aBUCUT
OT YCJIOBUHM OCBELIEHHOCTH U TEMIIepaTypbl OKpysKaroleu cpenbl). [lonkio-
YEHUE TAKUX Harpy3o0kK, Kak, HapuMep, AJIEKTPOJABUTATENb, MOXKET CABUHYTh
pabouyro TOUKY CUCTEMBbI B 00JaCTh MUHUMAJILHOW MJTU Ja’kKe HYJIEBOM MOIII-
HOCTHU (M JBUTaTeb NMPOCTO HE 3amycTUTcs). [l03TOMY, Ba’KHBIM KOMIIOHEHT
COJIHEUHBIX 3JIEKTPUUYECKUX CHCTEM - MpeoOpa3oBaTEeNId HAMPSDKEHUS, CIO-
COOHBIE COTIACOBBIBATH COJTHEUHBI MOAYJb C HArPy3KOH.

CD npou3BOAMT 3JEKTPUYECTBO KOI'/Ia OCBEIIAETCs CBETOM. B 3aBucumo-
CTH OT MHTGHCHBHOCTH CBeTa (M3MepsieMoil B BT/M’), CONHEUHbI 3eMEHT
MPOU3BOAMUT OOJIbIIIE WIJIM MEHbIIE AJIEKTPUYECTBA: SAPKHUI COTHEUHBIH CBET
0ojiee MpeanoYTUTENIEH, YeM TEHb, U TE€Hb 0oJiee MPEeANnoOYTHTENIbHA, YeM
anexkTpuueckuit ceet. [{ns cpaBHenus CO 1 Mojysnelt HEOOX0AUMO 3HATh TaK
Ha3bIBAEMYI0 HOMHHAJIbHYIO MOIIHOCTbH 3JeMeHTa uiu MoxayJisi. HomMuuamns-
Has MOILHOCTb, BBIPAXKEHHAsl B BAaTTax NMUKOBOM MomHOcTH Wp, 3TO Mepa
TOTO, CKOJIbKO 3JIEKTPOIHEPTHUH MOXKET MPOU3BECTH (HOTOIEKTPUUECKUIA MO-
ZyJib IPU ONTUMAJIbHBIX YCIOBUSIX.

JUist onpeneneHuss M CpaBHEHUS HOMMHAJIIBHOM MOIIHOCTH COJHEYHBIX
IIaHEJE, BBIXOJHAs MOIIHOCTb HM3MEPSETCS NPHU CTAaHAAPTHBIX TECTOBBIX
yenoBusx (CTY). OTu yciioBus MpenosararorT:

- ocemeHHoCcTs 1000 Br/™M

- conHeuHbId criekTp AM 1.5 (oH onpenensieT TUI U LIBET CBETA)

- Temriepatypa anementa 25 °C (3To BaxkHo, Tak kak 3¢ dexruBHOCTE CO
NaJaeT NPy MOBBIIIEHUH €T0 TEMIEPATYPhl).
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MpunoxeHue 2

AKKYMYynAaToOpHble 6aTapeu

Gonuaunanﬁnapenl e I ABTOHOMHBIE (DOTODIICK-

% v Tpuueckue cucrembol (ADC)

MuBepTOp I HCHOHLSY}OTC;I TaM, rHe HCT

KouTponnep 3apana. [ o

g ! CeTell  LIEHTPAJIM30BAHHOIO
@ : AIIEKTPOCHAOKECHHS.
JQ . MNotpebutenn
_ N nepesenoro Toca st obecricucHUs
AKKYMynsITOpHas . V)
Voemapen ";::::?;:mml SHEPTUEH B TEMHOE BpEMs
CYTOK WJM B MEpUoibl 0e3

SAPKOTr'0 COJIHEUHOI'O CBETa HEOOXOAMMA aKKyMYJISITOpHAs OaTapes.

OCHOBHBIMH YCI0BUSAMMA 110 BbIﬁOpy AKKYMYJISITOPOB ABJIAIOTCSH:

YV V V V V V

CTOMKOCTb K ITUKIIMYECKOMY PEKUMY paOOThI;

CHIOCOOHOCTH BBIJICPKUBATH TIIyOOKUH pa3ps;

HU3KUU CamMopas3psiz;

HEKPUTUYHOCTh K HAPYLIEHUIO YCIIOBUI 3apsIIKU U Pa3psiIKu;
JIOJITCOBEYHOCTb;

IPOCTOTA B OOCTYKUBAaHUH.

Baxsblil mapaMeTrp NEepeHOCHBIX (WM MEPUOJUYECKH JEMOHTHUpPYE-

MbIX) COJTHEYHBIX CUCTEM -KOMNAKTHOCTh U T€PMETHYHOCTb. DTUM TpPeOO-
BaHUSIM B TOJIHOM MEpPE YJIOBIETBOPSIOT AKKYMYJSITOPBI, BBIIOJHEHHBIE T10
texHosorusam "dryfit" u AGM (abcopOupOBaHHBIN JIEKTPOIMUT) UIH PEKOM-
OMHAIIMOHHON TexHOoJIOrMH. OHU XapaKTEepHU3YKOTCS OTCYTCTBHUEM 3KCILIya-
TAIlMOHHBIX 3aTPaT U MEPEKPbIBAIOT auana3zoH emkocter 1...12 000 Au. BeI-
JEJISIFOUTMECS] TIPU 3apsJIKe ra3bl HE BBIXOAAT W3 aKKyMYJATOpa, MO3TOMY
AIIEKTPOJIUT HE PACXOIyeTCs M OOCITYKUBaHHUE HE TpeOyeTcs.

Jlist monmydenusi HE0OOXO0IMMOTO paboUuero HAMPSHKEHUS aKKYMYIISITOPBI

WM aKKyMYJISITOPHBIE OaTaper COSIUHSIOT MmocieaoBarenbHo. [Ipu stom:

>

MIPUMEHSAIOT aKKyMYJISITOPHI TOJBKO OJHOI'O THIIA, BBHIMYIICHHBIE OJ-
HUM MPOU3BOAUTEIIEM;

UCIIOJIB3YIOT BCE aKKYMYJIAITOPHI OJJHOBPEMEHHO, HE Jejasi OTBOJIOB OT
OT/ACJILHBIX YaCTEH;

HE COCAUHSIOT aKKyMYJISTOPHI B OJIHY TPYIIY C pa3HULIEH B J1aT€ BbI-
nmycka 0oJiee 4eM Ha MecCsIL;

o0ecrneunBalOT pa3HUILy TEMIIEPATyp OTACIBHBIX aKKyMYJISITOPOB HE
6oxee 3°C.

Jlns mpoaJieHusl CpoKa CIIYKObl aKKyMYJISITOPOB MPHU ITUKINYECKOM

PCKUME pa6OTBI B COJIHCYHBIX CHUCTCMAX BAXHO HC HNOIIYCKAThb U FHY6OKOFO
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paspsga. CteneHb paspsiga XapakTepusyeTcsi 21yOuHou paspsaoa, BbIpakae-
MOU B IPOLEHTAX OT HOMUHAJIBHOW €EMKOCTH aKKyMYJISITOPA.

OKcIutyaTalusi aKKyMyJIsTOpOB MpU TIyOOKOM paspsiiec TPUBOJIUT K
HE0OX0AMMOCTH WX Oojee 4acToi 3aMEHbl M OOCITY)KMBAaHHS - U, COOTBET-
CTBEHHO, K YJOPOXKaHUIO CUCTEeMbl. ['yOMHY paspsia akKyMyJsITOPOB B
COJIHEYHBIX CHCTEMAaX CTpeMATCA orpaHuuuTh Ha ypoBHE 30...40%, yTo nO-
CTUTAETCS OTKJIIOUEHUEM HArpy3kH (CHM>KEHHUEM MOIIHOCTH) WJIH UCMOJb30-
BaHHUEM aKKyMYJSITOpOB Ooublleid eMkocTu. [loaToMy, /u1st yrpaBieHus po-
LECCOM 3apsiIKi B COCTAB COJTHEUHOM DJIEKTPUUYECKOW CTAaHIUMU 0053aTeNIbHO
BKJIFOYAIOT KOHTPOJUIEPHI 3apsIAKU PA3PSIAKU aKKyMYJISITOPHOM OaTapeu.

Jlnst mopOopa KodM4yecTBa W TUMA AKKyMYJSITOPOB HCIOJIB3YIOT J1Ba
napameTpa: KOHCTPYKIMS MHBEpTOopa (HampsbKeHHEe Ha HU3KOW CTOpOHE) U
TOK 3apsAJIKH, KOTOPBIM MOKET MOCTYNaTh OT HECKOJIBKUX MCTOUYHUKOB U HE
JOJKEeH npeBblath 10 % OT HOMUHAIBHONM €MKOCTH I KUCJIOTHBIX aKKYy-
MyJATOpOB U 25-30% OT HOMUHAJIBHON €MKOCTH JUIs 11eJIouHbIX. Eciiu B vH-
BEPTOPE UMEETCS 3apSATHOE YCTPOUCTBO OT CETH, TO OHO JOJDKHO aBTOMATH-
YECKH PEryJMpOBaTh 3apsAJIHbIA TOK B 3aBUCHUMOCTH OT CTENEHU 3apsija akK-
KyMmyJsaTopoB. K HE0OX0UMBbIM CBOMCTBaM aKKyMYJSITOPOB, IPUMEHSIEMBIX
B COJIHEYHBIX CHCTEMaX, HEOOXOAMMO OTHECTH M HU3KUH YpOBEHb CaMOpa3-
psina. OOBIYHBINA KUCIOTHBIM aKKyMYJISTOP TPEeOyeT MOA3apsIKA HE PEXE deM
OJIUH pa3 B 6 MecslleB MHAY€ BBIXOAUT U3 CTPOA, Yepe3 IoJ MOocje Havyana
AKCILTyaTallil YPOBEHb caMmopaspsiia OOBIYHOTO KUCIOTHOTO aKKyMYyJsTOpa
nocturaeT 1,5% B IeHb OT €ro HOMUHAJIIBHOW €MKOCTH. [103TOMY K akKymy-
JATOpaM, MPUMEHSIEMBIM B COTHEYHBIX CUCTEMAX, MPEIbIBIISIIOTCS Crielu(u-
YyecKue TpeOOBaHMUS.

Hns cuctem aBroHOMHOTO AnekTpocHaOxkeHus HEJIb3S ucnonb3o-
BaTh "aBTOMOOWJIbHbBIE" aKKyMYJSITOPbl WU AKKyMYJATOPBI, HE HMEIOLIUE
riryookoro mukia !!!

Jlist paboThl B aBTOHOMHBIX CHUCTEMAax HCIONB3YIOTCS CHEIUaTbHBIC
aKKyMYJISITOpHBIE 6aTtapen co cpokoM ciryx0b1 10 10 u Gosee jerT.

Ceuny060-KuC10MHbIE AKKYMYAAMOPHL ¢ 3a1U6Kol: YKUIKOCTHBIE
CBUHIIOBO-KUCJIOTHBIE UM CBUHIIOBO-KUCIIOTHBIE aKKYMYJISITOPBI C 3aJIMBKOM
Yalie BCEro NpUMEHSIOTCA I COXpaHEHUs 3JeKTpuieckoil sHepruu. Cyiie-
CTBYIOT aKKyMYJIATOPbl BEHTHWJIMPYEMOro Tumna (HamboJiee pacnpoCTpaHEeH-
HbIE), B KOTOpPbIE MOXXHO J0OaBJISATH BOJY, a TaKK€ I'€pMETHUYHOrO THIIA, B
KOTOpbIE BOY A0OABISATH HEJb3S.

B Axkkymynamopax ¢ abcopoupyrowum cmeknanuvim mamom (aKKy-
myssitopel AGM) npumensiercs GuOepriaccoBblii MaT, HACBIEHHBIN cep-
HOM KuUCIOTOU. AGM akKymyJIsITOpbl MHOT/AA HA3bIBAIOT TaKXe ''HEIOKOPM-
JeHHBIMU" WM "CyXuMHU" aKKyMyJISITOpaMH, IMOTOMY 4TO (hubepriaccoBbIi
MaT HACHIIIEH CEPHOIN KUCTOTON TOJIBKO Ha 95%, U B HEM OTCYTCTBYET H30bI-

82



TOYHAsl KUAKOCTh. AKKyMynsitop AGM "uumie", npu ero mepeBo3Ke He
HY>KHO BBITIOJIHATh TPEeOOBaHUS, MPEAbSIBISIEMbIE K OMACHBIM MaTepuajaMm.
OHu TpeKpacHoO MOAXOIAT AJi OOJIBIIMHCTBA BAPUAHTOB MPUMEHEHHS, CIIO-
COOHBI pabOTaTh B IOBOJIBHO TSKEJBIX YCIOBHUSX W HE JAIOT YTEUKY JaXe B
cilydae moBpexaeHusl. FIX OCHOBHBIM HEIOCTATKOM IO CPABHEHUIO C 3aJiMBa-
E€MBbIMU aKKyMYJISITOpaMU SIBJISIETCA BBICOKAsi CTOUMOCTh — OHU OOXOJSITCS B
2-3 pa3a popoxe. B ciywae, korjga mapel U YT€UKH HE SIBJISFOTCS MOBOJIOM
Juisi OecrnokoicTBa, 0Oojiee SKOHOMUYHBIM BBIOOPOM SIBJISIETCS, MOXKaIyM,
CBUHIIOBO-KUCJIOTHBIM aKKYMYJIATOP C 3aJIUBKOM MPOMBIILICHHOTO TUIIA.

I'enegvle Inemenmovt WM TEPMETUUHBIC CBUHIIOBO-
KHUCJIOTHBIE aKKyMYJISITOPbl YacTO BBIOMPAIOT B CHUTYallUsX,
KOTI'/Ia HEBO3MOKHO 00€CIeYUTh BEHTUIISILIUIO AKKYMYJISITOPOB
WIM UX YCTAaHOBKY B TpeOyemMoM moiioxkeHuu. ['eneBbie de-
MEHTHI SIBJISIFOTCS Oojiee "JYUCTBIMH" — B TOM CMBICJIE, YTO U3
HUX HE BBIJENSAETCA T'a3 — KaK U3 CBUHIIOBO-KHCIIOTHBIX aKKY-
MyJISITOpoB. OJIHAKO TEJIEBBIC AIEMEHTHI 00JIee UyBCTBUTEIb-
HBIX K 3apsSJHOMY HaIpPSKEHUIO, TIOCKOJIBKY UX HEBO3MO>KHO BEHTHJIUPOBATH
— 32 UCKJIFOUEHUEM 3KCTPEHHBIX CUTyalluid (KOTOpble MOTYT BBI3BAThH HEIO-
MpaBUMbIC TIOBpeXxaeHUs). ['eneBbie sstueliku ropa3ao 0osee YyBCTBUTEIbHBI
K BO3JICHCTBHUIO BBICOKUX TEMIIEPATyp U HE MOTYT B TEUEHHUE IJIUTEIBHOIrO
BPEMEHHU — II0 CPABHEHUIO CO CBUHIIOBO-KUCJIOTHBIMH aKKyMYJSTOpaMu -
HaxXOJUThCS B pa3psikeHHOM cocTtosHuu. [loaToMy HeoOxoaumo Hajjexka-
UM 00pa3oM PEryJupOBaTh 3apsAJIKy T'eJIEBbIX AJIEMEHTOB. [ akKymyis-
TOPOB Ha TEJIEBBIX DJIEMEHTaX MOXET MOTPe0OBaTHCS JOMOJIHUTEIBHBIN pe-
TYJSTOp C TEMIIEpaTypHON KOMIeHcaluend. 3a KOHKPETHBIMU PEKOMEH a1t~
MU CIIEyeT 00paTUTHCA K U3TOTOBUTEIIIO.

Huxkenv-kaomuesvie unu cene3Ho-HUKeNe8ble  AKKYMYIAMOPbL
OOBIYHO MPUMEHSIOT B IKCTPEMATBHBIX YCIOBUAX. DTU aKKyMYJIATOPHI JEH-
CTBYIOT mpu TemnepaTtypax Hmwke —40°C. Onu Moryt oGecrieynBaTh OOJIb-
M TOK U OoJiee TIIyOOKHE U YacThle UKIIBI [0 CPABHEHUIO CO CBHHIIOBO-
kucioTHeIMA, AGM u reneBbiMu akkyMyssiTopaMu. CpoK CITy>KOBI JKeJIe3HO-
HUKEJIEBBIX aKKYMYJATOPOB MOXKET mpeBbimaTh 20 set. JKene3Ho-HUKeIeBbIe
AKKyMYJISITOPBI OTHOCSITCS K HambOojee SKOJOTUYHBIM akKymyJstopam. O-
HAaKO B HUKEJb-KaJMHUEBBIX aKKyMYJISTOPAaX COACPIKATCS TSIKEIbIEe METaJLIbI.
K HegoctaTkam akKymyJSITOPOB 3TOTO THUMA MOXXHO OTHECTH UX BBICOKYIO
croumocTs 1 Hu3kuii KI1JI 3apsaxn.

JIJ1st KOHTPOJISi 32 COCTOSTHUEM aKKyMYJISITOPHOM OaTaped 4acTo MpH-
MEHSIOT pezynamopul 3apaoKu-pazpaoku. YToosl 3a1uTUTL 0aTapero oT u3-
OBITOYHOM pa3psJIKU, HArpy3Ka JOJKHA OBITh OTKJIIOYEHA, KOTJa Harpske-
Hue Oarapeu majaer HUuXKe HanpsaxceHus omxnoyenus. Harpyska He JoJDKHA
MOAKJIFOYATHCS JO MOMEHTA, KOTJa HaIpsKeHHE HE BO3PACTET J0 OIpese-
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JIEHHOT'O TIOpOTa (HanpsoiceHus: NOOKMOYeHus). ITU 3HAUYCHUS 3aBUCAT OT
KOHCTPYKLHMHU OIpENeJIeHHbIX OaTapeii, MpOM3BOJCTBEHHOrO IIpolecca Hu
Cpoka ciyO0bl O6arapeir. UToOBI 3amuTUTh O6aTtapero OoT mepe3apsaKkd HeoO-
XOJIMMO OTPAHUYUTD 3aPSIAHBINA TOK TIO TOCTHXKCHUH HANPANHCEHUS OKOHYAHUS
3apsoxu. HanpspkeHne Ha4HET CHUXKAThCA, MOKA HE JOCTHTHET APYroro mo-
pora, Ha3bIBaEMOI'0 HaNpsidcenuem 60300H081eHUs 3apsaoa.

B perynaropax npeaycMaTpuBarOT CIEAYIOIIME BUABI 3aLIUTHI: OT KO-
POTKOTO 3aMBbIKaHUs B HATPYy3Ke; OT MOAKIIOUCHHUS aKKyMYJISITOPHOH O6aTtapeu
0OpaTHOHM TMOJSPHOCTHIO; TEMIEpPATypHas KOMIICHCAIUSI 3HAYEHUI TMOPOro-
BBIX HaNpsOKEHUH (3TO ObIBaeT HEOOXOAUMO, €CIIU MPEANoaaraeTcs YKCIITya-
Tauus 6atapeil npu Temneparypax Huxke Munyc 10°C).
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Bpess paspana Duration of charge
Paspan mocToAHHEM TOKOM, A (257C)
Final Voltage Minute Hour
{Vicell) 5 10 15 20 30 40 50 1 2 3 4 5 6 & 10
1.85 123 | 105 | &6 75 57 47 4 36.8 | 228 | 17.0 | 135 | 114 | 08 77 | B4
1.80 151 | 122 | 98 B3 62 51 44 | 387 | 235 | 174 [ 137 | 116 | 98 7.7 | 65
1.76 174 135 105 B89 66 53 46 A4 23.89 17.6 13.8 118 8.9 7.8 B.6
1.70 192 | 148 | 112 93 69 55 47 | 413 | 242 | 177 | 139 | 117 | w00 | 79 | 68
1.65 206 | 151 | 116 96 70 56 48 | 417 | 244 | 178 [ 140 [ 118 | 101 | 79 | 66
1.60 217 | 157 | 1@ 98 71 57 48 | 423 | 245 | 179 | 140 [ 118 | 101 | 80 | 87
Pazpan mocroArEOH MOomHOCTRIO, BT (25°C)
Final Voltage Minute Hour
{Vicell) 5 10 15 20 30 40 50 1 2 3 4 5 6 8 10
1.85 268 | 221 | 153 | 155 | 124 | o8 86 | 761 | 442 | 346 | 275 | 228 | 193 | 153 | 131
1.80 204 | 231 | 181 | 159 | 127 | 99 g8 | 774 | 440 | 350 | 281 | 231 | 196 | 154 | 13.2
1.75 333 | 242 | 183 | 182 | 129 | 101 g0 | 787 | 455 | 354 | 285 | 233 | 200 | 156 | 13.3
1.70 ase | 247 | 188 | 186 | 130 | 103 g2 | 793 |468 | 358 | 289 | 235 | 204 | 158 | 133
1.65 a7z | 255 | 191 | 169 | 131 | 104 94 | 800 [47.5 | 362 | 29.3 | 237 | 2009 | 159 | 13.4
1.60 388 259 194 172 132 105 a5 80.6 48.1 365 297 238 21.4 161 13.5
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Crtpana
Ha3zBanmne
Hanpsixenune, B
EmkocTb, A4
Jnauna, Mmm
HIupuna, mm
BbicoTa, MM

BpicoTa ¢ ki1eMMOii, MM

Bec, kr

Cpoxk ca1y:x0bl, JeT

T'apanTus, mec.
ena
TexHogorust
EmkocTh, A4

KoanuecrBo mukiaos D.O.D

60%

Pexomenayemoe Bpems paspsi-

aa

Junana3on padounx Temmepa-

TYp

Cpoxk cay:x0bl1 (mpu t=+20°C)
Ilos10xMTENbHBIN 3J1EKTPOJ

Kuraii

COSLIGHT 6-GFM-65X
12

65

350

125

224

226

29

10-12

12

6360 pyo

AGM

65

500

10 mun - 10 g

o1 -40°C 10 +50°C (onTUMAJIBHO
+20°C)

He menee 10 jer

peuieTyaThble IJIOCKHeE MJIACTUHBI Pb-
Ca-Sn

I'aGapuTHbIE pa3Mepsl 1 Macca AKKYMYJIATOPOB

T I'abapuTHble pa3mepbl akkymyas- | Mac- | Koa-
THII AKKYMY- Hast En- Homunanab- | TopoB (MM) ca BO
ymy Hoe Hanpsi- | Jom- | In- Bbi- MonTtax- | (kr) oop-
JAaTopa KOCTh, A/4,
skenune (B) | na puHa coTa | Hasm  BBI- HOB
C10
coTa (r.)
6-GFM-38X 38 12 275 104 212 214 15,5 2
6-GFM-50X 50 12 275 104 275 277 20,5 2
6-GFM-65X 65 12 350 125 224 226 29,0 2
6-GFM-100X 100 12 528 125 230 232 40,0 2
6-GFM- 100 12 393 108 286 288 35 2
100X/B
6-GFM-120X 120 12 528 105 318 320 48 2
6-GFM-125X 125 12 528 125 280 282 49,0 2
6-GFM-150X 150 12 528 125 316 318 56,0 2
3-GFM-200X 200 6 275 147 340 345 37 2
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Oxpyxaoman TeMneparypa (C)
X apAKTepHCTHKH PpaipAna 0o CTOAHHBIM ToKoM (A,25°C)
F.V/Bpenst SMHH 10 MHH 13 MHH 30nMHH 60 MHH 39 59 104 204
9.60V 631 417 363 206 130 55.0 382 203 10.4
102V 599 396 348 198 125 535 37.0 20.1 10.3
10.8V 563 372 331 188 119 524 36.3 20.0 10.2
X apaAKTepHCTHEH paipAa Mo CToAHH0H MolmaocThio (BT,25°0)
F.V/Bpenst SMHH 10MHH 135 MHH 30MHH 60MHH 39 59 104 20y
9.60V 6620 4505 3981 2309 1482 639 444 242 124
102V 6289 4279 3822 2217 1423 629 437 240 123
10.8W 5912 4023 3631 2106 1352 617 429 240 122
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JIuTuii-uOHHBIE AKKYMYJISATOPbI IPOU3BOACTBA KOMNaHuu JInorex.

OO6nacTb TPUMEHEHHUS  JTUTUH-MOHHBIX AKKyMYJSTOPOB: HAKOMHUTEIH
AJEKTPUYECKON SHEPTUM B CUCTEMAX I'E€HEpALMU U Iepelladyd 3JIECKTPOIHED-
TUW; HAKOIHUTEIN DHEPTUU ISl U30JUPOBAHHBIX CETEW; NCTOYHUKHU PE3EPB-
HOTO U Oecrepe0oHOT0 MUTAHUST; CUCTEMBI OTIEPATUBHOTO TTOCTOSTHHOTO TO-
Ka; HICTOYHUKU JJI1 HAKOIUIEHUSI AJIEKTPUUYECKON SHEPTUH U €€ MOCIIEIyoIIe-
IO MUCIOJb30BAHUS ISl NMUATAHUSA TOCTOSIHHBIM TOKOM 3JIEKTPOJBUTATENEH
MaIlliH U OOPTOBBIX CUCTEM SJIEKTPUPUIIUPOBAHHOTO TPAHCIIOPTA; UCTOYHU-
KM TATAHUA TOCTOSHHBIM TOKOM IPOYMX MEXAHU3MOB KaK YIPABJISEMBIX
(morpy34uKM, BATOHETKU U MPOY.), TaK U HEYIPABISIEMbIX.

O6mias Texauyeckas uHGopMarms

B nacrosiiee Bpems 3aBojioM «JIMOTEX» BBITYCKalOTCS 4 OCHOBHBIC Map-
KM TPU3MaTHYECKUX JIMTUH-KeNe30-PpochaTHBIX aKKyMYyJIsSTOPOB, CpaBHH-
TeJIbHBIC XapaKTePUCTHKU KOTOPBIX MPE/ICTABICHBI B TAOJIHIIE.

Tabnuma - CpaBHeHHE XapaKTEPUCTHK MPOU3BOIUMBIX M pa3padaThIBa€MBbIX
3aBOJIOM «JIMOTEX» JTUTUH-UOHHBIX aKKyMYJIAITOPOB M UX 3apyOeXHBIX aHa-
JIOTOB

AKKyMYJISITOp PaspsinHas eMKOCTb, VY. sHeprus, TabapuTHBIE pa3-
A-u Br-u/kr / Br-u/n MEpBI, MM
XapakTepUCTHKH BBITYCKAaEMBIX 3aBOJIOM aKKYMYJISATOPOB
LT-LYP 240 240 79,2/119,1 337x163x117
LT-LYP 380 380 82,2/132,2 337x163x167
LT-LYP 770 770 93,0/154,2 337x163x289
LT-LFP 300 300,0 107/160 349x162x114
XapakTepHCTHKH pPa3padaThIBa€MbIX 3aBOIOM aKKyMYJISITOPOB
LT-LFP 20 20,0 121/187 320x150x12
LT-LFP 75 75,0 124/190 320x150x31
XapakTepUCTHKH 3apyOe/KHBIX aHAJIOTOB
INCP-611678 6,0 145/345 78x61x16
INCP-522676 7,5 127/297 76x52x26
INCP77/25/63 10,5 130/310 76x52x26
INCP95/28/151 35,0 145/335 95x28x140
HP-PW-40AH 3.2V 40 84,8/102,2 113x66x168
HP-PW-100AH3.2V 100 100,9/151 163x51x278
HP-CT-200AH 3.2V 200 100/145,2 255x70x247

Pecypc akkymymnsiTOpOB JTOJKEH OBITh HE MEHEE 3HAYCHHM, TPUBEICH-
HBIX B Ta0JIHIIE, B TIPEJIeNIax CpoKa CIIyKObl HE MeHee 8 JieT
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Tabnuna - Pecypc BbIITyCKaeMbIX 3aBOJIOM aKKYMYJISITOPOB

['my6una paspsana, | KoandecTBo HMUKIOB 10 OCTATOYHON
Pexcum paspsina % emkoctu 0,8 CH
1 70 5000
2 80 3000
3 100 He pernamenTupyercs, OpUEHTUPO-
BoyHO 1000

[Tpu riyoune paspsga 5-25% cpok cityk0bl cocTaBisieT 15-25 net npu
XPaHEHUU U KCIUTYaTalli B HOPMAJIbHBIX YCIOBUSIX.

Ha 6a3e mpou3BoaAnMBIX 3aBOIOM «JIMOTEX» aKKyMyJISITOpPOB pa3padarhl-
BalOTCs OaTapeu ¢ BBIXOJHBIM HampsbkeHueM 12, 24, 36, 48 B.

OCHOBHbIE TEXHMUYECKHE XaPAKTEPUCTUKH aKKymyJsiTopoB mojnenu LT-

LFP 300 npexacraBneHs! B Tabnauie 3

Tabsuna. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU

[Tapamerp 3HayeHue

HomunaneHoe HanpsbkeHue, B 3,2
HomunannHasg éMKOCTb, A4 300
BuyTtpennee conporupieHue, MkOm 50 —-400
Camopazpsia, % B MecsiIy MeHee 3
Homunanensiii Tok, A (Cy) 60 (0,2)
MakcumalibHbIN AJIUTENbHBIN TOK, A (C,) 600 (2)

JlimHa, MM 16277
["abapuTsl [[Iupuna, Mm 114"

BricoTa, MM 349.,5,
Macca, kr 9,5+0,3

[TapameTpbl SKCILTyaTallu

v AKKYMYJISATOPBI ITpEIHA3HAYEHBI JUIS MCIOJIBb30BAHUS NPU TEMIIEpAType

ot MmuHyc 40 o maroc 50 °C.

v’ PexoMenyeMasi TeMIieparypa Ha KIeMMax akKKyMyJIsTopa IPH SKCILIya-
tauu coctasiisgeT oT 0 go mitoc 30 °C npu 3apsize, U oT muHyc 20 10
wiroc 30 °C npu paspsae. OntumManbHas TeMmneparypa s dKCIuTyara-
nuu akkymysaropa mioc (20+5) °C. Bosee Bbicokue TemmnepaTypbl MO-
TyT IPUBECTH K CHUKEHHUIO CPOKa CIIy kOBl akkKymyiisitopa. bosee Huzkue
TEMIIEpaTypbl HE COKpAIIaloT CPOK CIY>XObl, HO YMEHBIIAIOT €MKOCTb.
[TpeBbiienne temnepatypbl mmoc 50 °C nepomyctumo. Heobxomumo
n30erarh JUIUTENHHON IKCIUTyaTallMi aKKyMYJISITOPOB MPU TeMIepaTypax

BoimIe riroc 40 °C.
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v’ 3HaueHHEe MaKCHMAIILHO JOIMYCTHMOIO KPaTKOBPEMEHHOTO TOKa paspsiia
coctaBisier 900 A (3 Cy) npu ckBaxHOCTH 1:2 ¥ JIUTEIBHOCTH UMITYJIb-
ca 10 20 c.

v PexoMeHIyeMbIif PeXXHUM 3apsijia aKKyMYJISITOPOB — JIBYXCTYIIEHYATHIH:

1) 3apsn mpu noctosinHoM Toke 60 A (0,2 C,) 10 TOCTUKEHHS HaIpsKe-
Hus 3,7 B;

2) 3apsi pu NOCTOSHHOM HampsbkeHuu 3,7 B 10 CHM)KEHHs TOKa 3apsiaa
1o BenuuuHbl 5 A (0,02 C,) npu peKoOMeHIyeMOl TeMIeparype Ha KieM-
Max aKKyMyJsiTopa.

v PeKOMEHyeMbIii PEKUM pas3psiia aKKyMYJISITOPOB - TOCTOSIHHBIM TOKOM
60 A (0,2 Cy) 1o xoHeyHOro HampspkeHus 2,5 B mpu pexkoMeHyemoit
TEMIIEPATYPE HA KIIEMMaxX aKKyMYJISITOpA.

v' MakcuMaJbHBIN TOK 3apsaa He JoJbKeH npeBbimath 2 C,,, (600 A).

LA U=3,70B

U= 3,708

I3 Mepexoa 13 pexnma 3apsaga ctabunb-

HbIM TOKOM, B PEXNM 3apAaa CTabunb-
HbIM HanpAaxeHnem

t, u.
3apAg cTabunbHbIM 3apsg cTabusbHbIM 10I0% 3apag.
TOKOM, C KOHTPOJIEM HanpsXeHnem, c OKOHuaHue
HanpANKEHNA KOHTpO/IEM TOKa 3apaga

I, — Tok 3apsna, A.
Pucynok 1. - YciaoBHbIN Tpaduk 3apsaa akKyMyJsiTopa

IIpumeuanne: 3a 100% eMKocTH aKKyMyJIATOpa MPUHUMAETCA 3apsJl, KOTO-

PBIN HOJYYHJI aKKYMYJIATOP IIPH 3apsize ero ot 2.5 B.

v’ Pexxumbl 3apsjaa B quanaszone or munyc 10 °C mo miroc 40 °C npezacras-
JIEHBI B TaOJIHUILIE.
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Tabnuia - Pexxumsl 3apsiia

HakormieHHbI#H
Pexxum 3apsiga 3apsan akkymynstopa LT-LFP 300 % sapana oT
HOMMHAJIBHOTO,
I ctynenp 2 CTyneHb
HE MCHEe
Toxk, Hanpsioxenue, | Hanpsbxenue, Tox oxon-
YaHUS 3a-
A B, ne bonee | B
psna, A
Pexomenayemsiit | 60 3,7 3,7 5 100
100 5 80
YckopeHHbIH 300 3,7 3,7 5 75
600 5 70

v’ PexxuMbl paspsia ¥ BEIUYUHBI Pa3psAIHOM €MKOCTH B JMAIa30HE OT MU-
Hyc 40 °C no mmtoc 50 °C npencraBieHsl B TaOJIUIIE.

Tabnuia - Pexxumsl paspsiia

Temnepartypa, °C | Pexum paspsna Toxk pazpsga, A EMIEI({)ZT;;F:::)I)EXE?HC’

Jonyctumslii 60 300

+50 MakcumanbHbIi 600 265

WMy JIbCHBIIM 900 260

Pexomenayemblii 60 300

+20 MakcumaabHBIN 600 265

NmMnynbcHbII 900 260

JlonycTumblii 60 180
-40 MakcumanbHBIN Henonyctumo
NmnynbCcHbIN Henonyctumo

Pecypc akkymyJsitopa

Pecypc akkymynsTopa mpH pEeKOMEHAYEMBIX YCIOBHUSAX SKCILTyaTalluu
CYILIECTBEHHO 3aBUCHUT OT TNIyOMHBI pa3psia U COCTaBIISET:

v’ npu riy6une paspsga 6onee 90 % (HEMITATHBIM PEXKUM) - HE HOPMH-

pyercs (cripaBouro 900 — 1500 nukiioB 3apsna/paspsia);

v' npu riy6une paspsaa 80 % - ne meree 3000 LUKIIOB 3apsaa/pa3psa;

v' npu riy6une paspsga 70 % - ve menee 5000 LUKIIOB 3apsaa/pa3psa.

[Tpu ry6une paspsaa 5-25 % cpok ciyxObl coctaBisier 15-25 ner npu
HKCIUTyaTallil B PEKOMEHYEMbIX TeMIIepaTypHBIX YCIOBHUAX, a TAKXKe MpHU
nasinennn 101,3 klla, Braxkxnoctu He 60mee 60 % u OTCYyTCTBUM BUOpALIUU U
MEXaHUYECKUX YAapPOB.

! 3apsag Tokom 60A npu Temnepatype 10-30°C
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DKCIuTyaTalus aKkKyMyJIsTopoB Ipu rryoune paspsga 90-100% u temme-

patype Huxke MuHyc 20 °C u Bbie witoc 40 °C nOpuBOAUT K CHUXKEHUIO pe-
cypca akkymyJatopoB Ha 30-80%.

XapakTepucTHKH 3apsia/pa3psaa

Kpussie paspsiga akkyMmyssTopa pa3IudHBIMA TOKaMH MPU TEMIIEpaType
20 °C npencraBiieHbl HA PUCYHKE 2a.
Kpussie paspsga akkymyinsaropa tokamu 0,2 /0,5 /1 /1,5 C,, npu pas-

JUYHBIX pabouuX TeMIepaTrypax MnpeAcTaBieHbl Ha PUCYHKax 20 — 2.

Pazpag npwn Temnepartype +20 °C
3.6

Hanpsxenne, B

60 A
-=-==150 A

0,0 0,1 0,2 0,3 0.4

0,5 0.6 0,7 0,8 0.9
Joas oTAaHHOI eMKOCTH

Pucynok 2a — 3aBUCUMOCTb HaNpsDKEHUSI IPU pa3psifie OT CTENEHU pa3psiaa
npu Temmeparype paspsaa 20 °C npu pasIndHbIX TOKaX

Pazpag tokom 0,2 CH

3,6
3.4
3.2 \t ST ——— ] = R
m Sa T=====h_ )
g 30 : -
= ~ N h\
% ‘o & ) —+0C
~ \ ) '

28 N . ) £20 C
= ,\ \‘ I|I ....... oC

26 v s ---20C

- 1
\ I A ---40C
2,4 v v y
N \
' \
2,2 \ \‘
\ ~ .
2,0 ' >
00 01 02 03 04 05

0,6 0,7 0,8 0,9 1,0 1,1

JoJis oTAAHHON eMKOCTH

Pucynox 26 — 3aBUCUMOCTb HANPSKEHUS [IPU pa3psiie OT CTENEHH pa3psiia
npu Toke 3apsiaa/pazpsga 60 A (0,2 C,) npu pa3IuIHbIX TEMIIepaTypax
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Paspag Tokom 0,5 CH

3.6
3.4
3
3,2 Ao T ——
e T I s s e e *~\
g 3.0 ‘
= -m T o
= AN L Ih
g \ 5% — 0
.2 ~
£ 28 - el N ‘ e
= | ) '
m ’ . \ § ....... 0c
Vs
2,6 7 ' \\ e
— | . ‘ - =40 C
2.4 ‘ h
. = ~
\‘ ~
2,2 ‘. A
-\ \
. -, \
2,0 )
CUNR

0,5 06 07 0.8 0.9

JoJ1H OTAAHHOH eMKOCTH
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PucyHok 2B — 3aBUCUMOCTb HANPSHKEHUS TIPU pa3psle OT CTENEHU pa3psiaa

npu Toke 3apsiaa/paspsaa 150 A (0,5 C,) npu pa3nudHbIX TEMIEpaTypax
Paspaa Tokom 1 CH
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JoJIs1 OTHAHHOH eMKOCTH

08 09 1,0 11

PucyHnoxk 2r — 3aBUCMMOCTb HANPSLKEHUS MPU pa3psie OT CTENECHU pa3psaaa
npu Toke 3apsiaa/pazpsaga 300 A (1 C,) npu pa3nuyHbIX TeMIepaTypax
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Mot 0OTAAHHOH eMKOCTH

1.1
PucyHOK 211 — 3aBUCUMOCTb HAIPSIKEHUS MPU Pa3psizie OT CTEIEHU pa3psaa
npu Toke 3apsiaa/paspsaa 450 A (1,5 C,) npu pa3nudHbIX TEMIEpaTypax

3KCHJIyaTaIII/IOHHbIe OrpaHMYeceHUs

AKKYMYJIATOP BO BpeMs dKCIUIyaTalluy JIOJDKEH MOCTOSHHO HAaXOIUTHCS
B COCTOSIHUHU, IIPU KOTOPOM €ro HampsbkeHue He mpesbimaeT 3,7 B u He
omyckaeTcs Huxe 2,5 B.

AKKYMYJIITOpP BO BpeMsl SKCILTyaTallul HE JIOJHKEH JJIMTEIbHO HAXOIUT-

Csl B TMOJHOCTBIO 3apsDKEHHOM COCTOSIHUH. PEKOMEHIyeTCsl 9KCIUTyaTHUPOBaTh
aKKyMYJISITOp B Inana3oHe 3apsaa-pazpsga 20 - 90 %.

3anpernieHo AnuTenbHo (Oonee 1 4) XpaHUTh aKKyMYJISITOPBI B pa3psiKeH-
HOM cocTosiHuu (Tiryouna paspsiaa 90 - 100%).

3anpemeHo 3apsKaTh aKKyMYJISTOP BBIIIE HApsDKeHus 3,7 B, u Tokamu,
IIPEBBIIAIOIINMYI YCTAHOBJIEHHBIE U3TOTOBUTENIEM 3HAYEHUS.

Heo0X0uMo HMCKITIOUMTh BHEIIHEE KOPOTKOE 3aMbIKAHHUE aKKyMYJISATO-
pOB WK OaTapei B MpoIecce IKCILTyaTallHu.

Heo6xoammo MCKIIIOUUTDH MEPErpeB akKKyMyJIATOPOB B MPOIIECCE IKCILTY-
aTaluy, XpaHEeHUs U TPAHCIIOPTUPOBKH (TeMIIepaTypa Ha KIeMMaxX aKKyMy-

JATOpa HE A0JDKHA npeBbimath mitoc 50 °C npu skcmtyarauu u 30 °C npu
XPaHEHUU U TPAHCIIOPTUPOBKE).

HeobxoauMo NCKITIOUUTh MPSMOE TIOTIaIaHue BIIard Ha aKKYMYJISITOPHI.

Oco0eHHoCTH padOThl AKKYMYJIAATOPOB B COCTaBe AKKYMYJIAITOPHOI 0a-
Tapeu

DKCIuTyaTaluus akKyMyJsITOpOB B cocTaBe Oarapen 0e3 CHCTeMbl KOH-
TpoJisi u ynpasienus (BMS) ne nomyckaercs.

CKY noikHa BBIMOJIHATH CJIEAYIOMKE (GyHKIIUH:
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M3MEpPEHUE HANPSHKEHUS Ha KOKIOM aKKyMYJISATOPE;
M3MEPEHUE TEMIIEPATYPhI Ha KAKIOM aKKyMYJISITOPE;
M3MEpPEHUE 3apsTHOTO/Pa3psIHOTO TOKa OaTapew;
BbIpaBHUBaHUE (0aTaHCHUPOBKY) HAIMPSIKCHWA HA aKKyMYJISTOpax
COEJIMHEHHBIX MOCJeI0BaTeNIbHO IPU 3apsiie Oatapeu;
OTKJIIOYEHHE OaTraper OT HAarpy3kd MHpU HaMpsSHKEHUH Ha JHO0M
akkymyJssitope Hiwke 2,5 B u ot 3apsiaHoro ycrpoiicta (3Y) npu
HaMpsHKEHUH Ha J1000M akkymylsitope Beiie 3,7 B, npu temmnepa-
Type aroboro akkymyssitopa Boiie 60°C, mpu MpeBBIIIIEHUN TOKa
KOPOTKOTO 3aMbIKaHUs, MPOTEKAIoIIero yepes darapero Boiiie SCH.
B 3aBucHMOCTH OT XapakTepa pellaeMbIX 3a7a4 J0MYCKAaeTCsl UCIOIb30-
BaHUE KaK MAaCCUBHOIO, TAK U aKTUBHOTO CIIOCO0a OaTaHCUPOBKH.
MakcumanbHO JTOMyCTUMBINA Pa30dpOC eMKOCTEH OTACIBbHBIX aKKYMYJISTO-
pOB B cocTaBe Oatapeu coctapisieT +5%.
MakcuMalibHO JOMYCTUMBIM pa3z0poc BHYTPEHHUX COMPOTUBIECHUN OT-
JENbHBIX aKKYMYJISITOPOB B cocTaBe OaTapeu coctaniser +10%.
Hamnpsoxenue 3apsima akkyMyJISTOpHOW OaTapeu ompenensercs mno ¢Gop-
MyJIe:

ANENENEN

<

Upnp = Uakx * N

rae: Uyp — HanpsbkeHue 3apsiaa 0Oarapeu;

U,k — CpEIHEE HAIIPSHKEHUE 3apsia OTAEIbHOI0 aKKyMYJISITOPa;

N — KONMMYecTBO aKKyMYJISITOPOB B Oarapee;

Oco0eHHOCTH NTUTHIT-UOHHBIX U JINTUH-TIOMMEPHBIX aKKyMYJISITOPOB Ta-
KOBBI, YTO IpHU NpuOmmkeHun ux 3apsaa Kk 100%, npoucxoaut HelnMHEHHbIN
pPOCT €ro MoJsIpU3aMOHHOr0 MoTeHuana. B cioydae ucnonb3oBaHust 00Jb-
IIOr0 KOJIMYECTBA AKKYMYJIATOPOB, COEIMHEHHBIX MOCJIEI0BaTENbHO (8 IIT. U
Oosnee), BcienCTBUE pa3dpoca MapaMeTpoB aKKyMyJSITOPOB (EMKOCTb, BHYT-
pEHHEE CONPOTUBIIEHUE) PACTET pa3OpoC HampsKeHUs Ha HUX (cM. puc. 3).
OTO MOXET MPHUBECTH K IPEXKIEBPEMEHHON OCTaHOBKE 3apsaa Oarapeu
BCJICJCTBUE JNOCTH)KECHHS HANPSIKEHUS HA OTAEIBHOM akkKymylatope 3,7B.
[ToaTOMYy pEKOMEHIyEeTCsl CHU3UTh CPEJAHEE HANPSDKEHUE HA OTAEIBHOM aK-
KyMyJIsITOpe B pexxuMe 3apsaa jio 3,4 — 3,5B.

- 335

Max: 150V Avg: 141V Totsl: 2.9V

3sv

Terperatres
M 2C Man: 4C Avg: 20C

Puc. 3 pa3bpoc HanpsokeHUs OTACTBHBIX aKKYMYJISITOPOB OaTtapen B mMporiec-
ce 3apsaa
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Oco0eHHOCTH Pad0OTHI AKKYMYJISITOPHOI 0aTapeH B pesKuMe MOAAePKU-
BAOLIEro 3apsaa

3apsa OTIENbHBIX aKKyMYJSTOPOB IPOM3BOJAWUTH OT CIELUAJIBHOIO 3a-
psaHoro ycrpoiictBa (3Y) B pexxruMe MOCTOSHHOTO TOKa (HOMUHAIBHBINA TOK
3apsana [H=0,2CH) 10 nocTuKeHus: KOHEUHOro HanpspkeHus 3apsiaa Uy, na-
Jiee B peXKUME MOCTOSIHHOTO HANPsHKEHMsI A0 TOCTHKEeHMs Toka 3apsana 0,21H.
HeobxoaumMo KOHTPOIMPOBATH MOJSIPHOCTh NOAKIIOYEHHUS] aKKyMYJIATOPOB U
HaIpsDKEHUE Ha akkyMyJssiTope. KoHeuHoe HanpshkeHue 3apsiia OTAEIbHOTO
aKKyMYyJISITOpa HE TOJDKHO MpeBbIIIATh 3,7 B.

st 3apsima GaTapen peKOMEHAyeTcsl MCIoib3oBaTh 3Y, obecrneunBaro-
€€ MUHHMMAJbHBIM ypOBEHb IyJbCallMM TOKA. PeKomMeHIyeMmblil ypOBEHb
nynbcanun — He 6osee SA Ha 100Ad eMKOCTH aKKyMYJISITOpHOM O6aTapen.

PexomennyeMoe HampspkeHHE 3apsfla HAa BXOJHBIX KJIEMMax akKyMYyJs-
TopHO# Oatapen — 3,38 B. PekoMeHryemoe HanpspKeHHUE O IEPKUBAIOIIIETO
3apsa Ha BXOJHBIX KJIIEMMaxX akKyMyJisiTopHOU Oatapeu — 3,35 — 3,36B.
IIpumeyanue: ypoBHM HaIpsDKEHHUS YKa3aHbl I TEMIEPATYPbl OKPYXkKaro-
et cpeasr +20 + 5°C.

Oco0enHOCTH Pa00OTHI AKKYMYJISITOPHOI 0aTapeH B pesKUMe HUKJIMPO-
BaHMSA

MakcumanbHbI IKCIUTyaTallMOHHBIN pecypc Oartaped TpH IUKIUPOBA-
HUU TJOCTUTAETCS MPHU CIAEAYIOLIUX apaMeTpax:

v’ nauanason 3apsaa-paspsga: 20 - 90 %;

v’ Temmeparypa okpyxaroreit cpeast: +20 + 5°C;

v\ HOMHUHAIBLHEIA TOK 3apsaa u paspsaa: 0,2C;

JlnutenbHOe HAXOXKJIEHHUE aKKyMYJISITOpHOM OaTaped B MOJIHOCTBIO pas-
PSYKEHHOM COCTOSIHMM HE J0ITYCKaeTcs;

JlnutenbHOE HAXOXKICHUE aKKyMYJISITOPHOM OaTtaper B MOJHOCTHIO 3apsi-
xeHHoM coctosinuu (100%) He pekoMeHTyeTcs;

Tun npeoOpazoBaTEILHOTO YCTPOMCTBA TOJKEH OBITH COTJIACOBAH C MPO-
H3BOAUTEIIEM OaTapeu.
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NMpunoxeHue 3
MUHBepTOpPLI
HNuBeprop "Haxoaka"

[Ipennpusitue "Haxonka" BBIIMYyCKAaeT WHBEPTOPHI H
Omoku OecriepeOONHOr0 MUTAHUS C YUCTOH CHUHYCOH-
JI0M Ha BbIXoz€ MOoIHOCTHIO OT 1700 1o 5000 BA.
BrimyckaroTcsi KOMOMHUPOBAHHBIE YCTPOWCTBA - HH-
BEPTOPOBBI C 3apsiAHBIMU YCTPOWCTBAMH PA3JIUYHOU
MomHoCTH - 10% 1 100% oT HOMUHAIBHON MOIITHOCTH
WHBEPTOPA, BCTPOSHHBIMU KOHTPOJUJIEpAMU 3apsiia OT
COJIHEUHBIX Oatapeit Ha Tok OT 20 mo 60 A, ¢ ¢yHKIMEH cTabmiIM3alnuu
BXOJIHOT'O HANpPSKEHUs M 0€3 TaKOBOM, ¢ THOKON PeryJupoBKOM eperpy3ou-
HOM CIIOCOOHOCTU U TOKa COOCTBEHHOT'O MOTPEOIICHUS.

WNuBeprop npenHasHavyeH uisi padoThl A1EKTPOOBITOBBIX MPUOOPOB U APYTOH
anmnapatypsl Ha ~220 B.

HNuBeprop "Cunyc" 1151 Harpy3Kku, KpUTUYHOHN K (hOpMe HAPSKCHUS.

: NuBeprop "Cunyc" oOnamaer mapamerpamu, HEOOXO-
Dy T | AuMBIMHU Ul pabOTBI B CHCTEMax aBTOHOMHOIO JIEK-
= € TPOCHAOXKEHUSI - CHUHYCOMJAIbHBIM HANpPSDKCHHEM Ha
BBIXOJIC, BBICOKOM HAJIe)KHOCTBIO, BBICOKOW NIE€perpy-
3049HOM CIIOCOOHOCTHIO, MaJOl COOCTBEHHOM OTPeOIs-
€MOW MOIIIHOCTBIO U "CITAIMUM' PEKUMOM.
WuBepTop npeaHazHaveH st paboThl 3JIEKTPOOBITOBBIX
npuOOpPOB U JIpyroil anmnaparypsl Ha ~220 B.
CymectBytoT Mmoaudukanuu MoiHoctbio oT 1000 1o 7000 BA.
WNuBepTop npenHasHaueH Juisi padOThl B CUCTEMAaX YHEProCHAOXKEHUs C HC-
M0JIb30BAaHUEM BO30OHOBIISIEMBIX UICTOYHUKOB SHEPTHH.
B naHHOM MHBEpPTOpPE MPUMEHEHBI CIIEHIUAIBHBIE TEXHUYECKUE PELIEHUE, KO-
TOpbIE TO3BOJWIM CHU3UTH COOCTBEHHOE SHEPronoTpeOIeHUE HHBEPTOPA.
Takxe, B MHBEPTOPE BBEJEH CIEIUANBHBIN "crsuuil" pexxum, B KOTOPOM I10-
TpebsieHrne coctaBisieT 0koio oT 4 10 6 Bt. Takoit pesxxum ecTh TOJIBKO B J0-
porux 3apyOexkHbIX MOAENsAX. B chsiem pexuMe MHBEPTOp MEPEXOAUT B
PEXUM MMOHMKEHHOTO BBIXOJHOIO HanpsbkeHus (okoso 60B), kotopoe HE00-
XOJMMO JIJIs1 OTCJICKUBAHUS HAJTUYUSI HArPY3KHU.
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B nmaHHBIA MHBEPTOP MOXKET BCTPAUBATHCSA KOHTPOJUIEP 3apslia OT COJHEY-
HbIX Oarapeit MomHOCcThIO OT 500 10 1700 BA, 94TO 1103BOJIIET MOIKITFOYATh K
HEMY COJIHCUHBIC OaTapen obmiei momHocThio 10 1500 Bt. B atoM ciyuae,
JUIs1 TOTO 4TOOBI ToTyuuTh 220 B mepeMeHHOro Toka OT COJIHIIa, BaM ITOHa-
n004TCs TONBKO cosiHeuHas Oatapes u nuseprop "Cunyc-CK"!

JlaHHBIA MHBEPTOP MOXKHO HMCIOJIb30BaTh JJI MHUTAHUS HArpy3KH, KPUTUY-
HOM K (opMe MNUTAIOUIETO HANPSKEHUS (HAMpUMEDP, AJIEKTPOABUTATENH,
Hacockl, TpaHchoOpMaTOpbl U T.11.). Takoil UHBEPTOP MOXKET ObITh TAKXKe HC-
M0JIb30BaH /I MUTAaHUA KOMIIBIOTEPOB, OAHAKO BPEMS NEPEKIIOYEHHUS €ro
Ha paboTy OT aKKyMyJsTOpoB HeMHOro Oosbiue, yeM y BBII "Cunycouga",
MOATOMY JUIsl COXPaHEHHUs JAaHHBIX MOXET MOTPeOOBaThCS OTIEIbHBIN KOM-
nbtotepubiii UPS.

Ecau BaM HY>KHO MOKJIKOYATh HArpy3Ky nepemMeHHoro Toka menee 30 B, win
10 JPYTUM IIpUUYKHAM, "CIAIMI" peKUM MOKET OTKIIIOYaThCSI.

Ha BbIXozie MHBEpTOpa YCTAHOBJICH MOIIHBIN CHUJIOBOM TpaHchopmarop. NH-
BEPTOP MMEET 3alllUTHBIM KOPIYC, Ha €ro NepeaHed CTEHKE pa3MEIICHbI:
TyMOJIep BKIIIOUCHUS/BBIKIIOYCHHS, CBETOJMOJHBIC HHIAMKATOPHI PpEXUMA
paboThl MHBEPTOPA U COJIHEUHOI'O KOHTPOJUIEPA, BOJBTMETP HAMPSIKEHUS Ha
aKKyMyJIATOpHOH OaTapee, TyMOJiep OTKIIOUEHHS "CIIsIIero” pexxuma, aBTo-
MaThbl 3alIUThl, pO3€TKa JJis MOJKI0YeHus Harpy3ku. Ha nepegneit manenu
TaK)K€ PACIOJIOKEHbI: TEPMUHAJIBI JJIs TIOJIKJIIOUEHHS COJIHEUHOM OaTapeu (B
cllyyae MCIOJIHEHUSI C KOHTPOJJIEPOM 3apsja JJisi COJHEYHBIX Oarapeit),
KJIEMMBI JUISl TIOJIKJIFOUEHHSI aKKyMYyJIsiTOpHOM Oatapeun. Ha GokoBOI cTeHke
HAXOJIUTCS BBIBOJ] 3a3€MIICHHS.

NuBeptop "Cunyc-C" - MmoxxeT padoTaTh mapajuiebHO C JICKTPUIECKOHN Ce-
THIO U HE TOJIbKO PE3epBUPOBATh HArPy3Ky, HO U MOCTABIIATH U30BITOK dJIEK-
TPOHEPTUU B CETh. I 3alUTHI OT MOPAKEHUS DIEKTPHUUYECKUM TOKOM BO
BpEeMs MIPOBEICHMSI PEMOHTHBIX PaOOT Ha JTMHUHU, MHBEPTOP OCHAIEH (yHK-
Mel NpeKpalleHus r'eHepali B CETh P OTCYTCTBUU HANPSIKEHUS BHELI-
Hel ceru. KIIJI renepaunu cocrapisiet okoso 70%, 4TO SIBISETCS XOPOILIUM
IIOKA3aTeJIEM JUII HU3KOBOJIBTHBIX YCTPOWCTB C YUCTOM CUHYCOMIOW Ha BBI-
X0Je.

Jlist BKITIOUCHUST WHBEPTOpPA HEOOXOIUMO BKIIOYHUTH TYOMJIEp BKIIOUE-
HUs uHBepTOpa. HampspkeHue Ha BBIXOJ MHBEPTOpPA MOJAETCS IMOCHE MOJ-
KJIFOUEHUSI aBTOMATOB 3aIIUThl HArPY3KHU.

3apsi akKyMYJISITOPHOU O6aTaper MOKET BECTUCh OT COJIHEUHOM Oarapeu,
MOJICOCIMHEHHON K KJIEeMMaM akyMyJISSTOPHOM Oarapeu uepe3 KOHTPOJUIEep
3apsija, KOTOPBIN 3alIMIaeT aKKyMYJIITOPHYIO OaTapero OT nepes3apsiia.

KouTposiep 3apsiga nponosmkaer 3apsixath Ab oT comHeuHbIx OaTapeit
JIaYKe €CJIM MHBEPTOP BBIKIIOYEH. Tak Kak B KOHTPOJUIEPE peaju30BaHa KBa-
3U- HMIUPOTHO-UMITYJIbCHAs MOMYJISILIMS TOKa 3apsija, KOHTPOJUIEp MOXKET 3a-
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psoxath Ab monHocteio. Ilepuomumuecku HeoOxomumo 3apspkatb Ab 1o
100%, 4TOOBI MPOAIIUTH CPOK CITYKOBI aKKyMYJIATOPOB. /{151 3TOrO Mpu BhI-
KIIFOUEHHOM HHBepTope 3apsikaiite Ab oT comnewyHoil 6arapen 1o Tex mop,
MOKAa MHAMKATOPHI 3aps/ia COJIHEUHOIO0 KOHTPOJUIEpa HE MEPEeCcCTaHyT mepe-
KJIFOYaThCs, WU OyIyT MEePEKIII0YaThCs MEIJICHHO.

OCHOBHBIC TEXHUUECKHE XapaKTCPHUCTUKHU

3HaueHne
ITapametp 3000
1000 BA 1700 BA BA 5000 BA
(0,5 xBT) @ kBr)
HomuHanbHoe BXOAHOE HaNpsHKEHUE
0 MOCTOSIHHOMY TOKY, B 24 48 48 48
0 NEPEMEHHOMY TOKY, B 220 220 220 220
BrixogHoe HanpsikeHnue, B 220 + 5% nepeMeHHbIN TOK
YacToTa BBIXOAHOTO HaNpsHKeHUs, 11 50 +£2%
®opMa BbIXOJHOTO HANPSHKEHUS CHHYCOHAA
MaxkcuMmaibHasi BbIXOHAsI MOIIHOCTb, 0.5 12 > 42
kBTt
KII[l npr HOMUHAIEHOW MOIITHOCTH, %o >90
IInkoBass MOIITHOCTE B TeUEeHHUE 2 CEK JI0 2-KpaTHOM OT HOMUHAILHON

Tox coOCTBEHHOTO MOTPEOJICHHUS OT aK-
KyMYJSITOPHOM OaTtapen B OTCYTCTBHH 0,7 0,8 0,9 1,2
Harpy3ku, A (cpeaHuit)

Tok cobcTBeHHOTO MTOTPEOICHNUS B "CIIsI-

1em", A (cpesmnuii) 0,16 0,16 0,16 0,16
MuHHMabHAS HATPy3Ka, PH KOTOPOH 30 Br

uHBEpPTOp "mpockinaercs”

Macca (e 6onee), KT 13 15 30
I"abapuTsl (He Oomee), cMm 19x30x33 19x30x42 42x40x25
YcnoBust OKCILTyaTALWH: TEMIIepaTypa 0°C +40°C

OKpY>Karollen cpebl

OTHOCHUTENBHAS BIAXKHOCTH BO3yXa <90%

[Tpu paspsane Ab no onacHoro nnst Hee ypoBHs Hanpsbkenus (20 uam 40
B s pasubix mozeneit uaBeptopa "Cunyc'), MHBEPTOp OTKJIIOYAET HArpys-
Ky. [locne 3apsana Ab (ot Cb wiu Apyroro UCTOYHUKA) HHBEPTOP aBTOMATHU-
YECKU BO3OOHOBIISIET MUTAHUE HATPY3KH.

99




BBII "Cunycounaa' njis Harpy3Ku, KpUTUYHOU K (pOpMe HATIPSKEHUS.

bnok 6ecniepedoiinoro nuranus (BbII) npegHaznauen
JUIsl pabOThl 3IEKTPOOBITOBBIX NPUOOPOB M JIPYroi
anmaparypsl Ha ~220 B kak OT UCTOYHHKA NEPEMEH-
HOTO TOKa (DJIEKTPOCETh, OEH30-IU3elb T'€HEepaTop),
TaKk U OT aKKyMYJIATOPHOW Oarapeu, KOTopask MOXET
3apsKaThCs OT COJIHEYHOM Oaraper WM BETPOdJIEK-
Tpudeckoit yctaHoBku. Jlanusiii BBII co3nan Ha 6asze
matel ynpasieHuss bbII nns komnerorepa, mosroMy
o0JajaeT MajabiM BpEMEHEM MEPEKIIOYEHUsT Ha paboTy OT aKKyMYJISITOPOB,
YTO MMO3BOJISCT MCTOIB30BATh €T0 ISl MUTAHUS HATrPy3KH, TPEOOBATEIHHON K
ATOMY MapaMeTpy - Harpumep, KoMbioTepoB. bBII obmagaeT oTHOCHTENEHO
0OBIIUM COOCTBEHHBIM HIHEProNOTpeOeHneM, MOAITOMY €ro MPUMEHEHHE
PEKOMEHAYETCSI B KAa4ECTBE PE3EPBHOTO AJNEKTPONUTAHMS NPHU NPOIMATAHUU
ceTu. {7 aBTOHOMHBIX CHCTEM 3JIEKTPOCHAOKEHHSI PEKOMEHIyEeTCSI HHBeP-
Top u BBII "Cunyc"

CyuiectByroT Moudukamnuu MotHocThio 1,2, 2, 3 u 5 kBT (cooTBeTCTBEHHO
1700, 3000, 5000 u 7000 BA).

OCHOBHbBIC TEXHHUYECKHE XApaKTCPUCTUKU.

3HaueHue
IMapamerp -
BBII-1,2 kBt | BBII-2 kBt BES: BBII-5 kBt
HomunansHoe BXOJHOC HAIIPAKCHUEC
110 IIOCTOSIHHOMY TOKY, B 24 48 48 48
110 IEPEMEHHOMY TOKY, B 220 220 220 220
JlonmycTrumble npeessl N3MEHEHHS BXOIHOTO 20-28
HaMpsKESHUS: 20-28 40-55 190 - 40-55
IO MTOCTOSIHHOMY TOKY, B 150-280 190-260 260 190-260
110 IEPEMEHHOMY TOKY, B
BrixogHoe HanpspkeHue, B 220 + 5% nepeMeHHBIH TOK
YactoTa BBIXOIHOr0O HanpskeHust, ['1 50+2%
®dopMa BBIXOJHOTO HAINIPSHKEHUS CHHYCOHM/Ja
MaxkcumasnbHasi BBIXOHAs MOIITHOCTh, KBT 1.2 2 3 5
KII[l mpu HOMUHAIEHOW MOIITHOCTH, %o 88-92
[TukoBast MOIITHOCTH B Te4eHHE 3 cek, KBT J10 5-KpaTHOM OT HOMHHAJIbHOM
Tok coOCTBEHHOTO MOTPEOICHNUS OT AKKyMYy- 1,8 2 2.5 3,5
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JSTOPHOI 0aTaped B OTCYTCTBUH HATPY3KH, A
(cpenHuit)

Toxk 3apsina akKyMyJIATOPHOH Oarapen, A ot 0 o 20*

Bpewms nepekitoueHus Ha MUTaHUE OT aKKY-

ue 6oiee 0,01
MYJISITOPOB, CEK

Macca (ue 6oiee), kT 13 18 24 30
I"abaputsl (HE Oomee), cM 19x30x33 19x30x42 42x40x25
yCJIOBI/Ii[ 9KCILTyaTallHU: TEMIIepaTypa OKpy- 0°C +40°C

JKAIOIIEeH cpelibl

OTHOCHUTENbHASA BIAXKHOCTh BO3yXa <90%

* OOBIYHO MaKCHMAJIbHBIN TOK 3apsAa paBeH NPUMEPHO MAKCUMAJIbHOMY BBIXOJHOMY TO-
Ky B pexume naBeptupoBanus. T.e. ang BBII moutHocThio 1 kBT MakcumanbHbIi TOK 3a-
psia paBeH NpUMEPHO 5 A.

BBII BeimonHseT ciemyromue GyHKIAN:
v WHBEPTOpa HANPSDKEHHS, TPeoOpa3yIoero moCTOSHHbBIN TOK B Iepe-
MCHHBIN TOK;
v cTadmiImM3aTopa BBIXOJHOTO HAMPSDKEHUS, TEPEKITI0YATeNss MUTaHUS
Harpy3ky ¢ HICTOYHHKA ITIEPEMEHHOTO TOKA HA ITOCTOSTHHBIN TOK

v 0JIOKa 3apsi/ia aKKyMyJIATOPHOU OaTapeu.

Ha BbIxoJie ycTaHOBJIEH MOIIHBIN cuiioBoM TpaHnchopmartop. BIIII umeer
3AIIUTHBIM KOPIYC, HA €ro NePEAHEN CTEHKE pa3MELIEHbl: KHONKH BKIIHOYE-
HUS Y BBIKJIFOYEHUS, CBETOBBIC MHIUKATOPHI (DYHKIIMOHUPOBAHUS OJIOKA, PO-
3eTKa JUIsl TOAKIIOYeHUsT Harpy3ku. [lnaBkuii nmpenoxpaHuTeinb Ha OOKOBOM
CTOpPOHE Kopmyca. Ha mepeHen maHenu TakXe pacroyOoKEHbl: pa3beM s
MOJKJIFOYEHHS COJIHEYHOU Oatapeu (B ciydyae MCIOJHEHHS C KOHTPOJUIEPOM
3apsifa ISl COTHEUHbIX OaTapeii), KIeMMbI Jis MOJKIIOUEHUS aKKyMYJIsITOp-
HOM Oatapeu. BHyTpu KopIiyca pacroioeHbl 3ByKOBbIE MHANKATOPHI.

3apsn aKKyMyJISITOPHOUM OaTaper MOXKET BECTHCh OT COJTHEYHOU Oarapew,
MOJICOSIMHEHHON K KJIeMMaM aKyMyJSSTOPHOM Oaraped udepe3 KOHTPOJUIEp
3apsa, KOTOPBIN 3alIMIIAaeT aKKyMYJIITOPHYIO Oatapero OT nepesapsiia.

[Tpu HANMMYUM UCTOYHMKA MEPEMEHHOTO TOKa (DJIEKTPOCETh WM OEH30-
JM3€e]lb TEHEPATOp) € IMOMOILBI0 pa3beMa 3TOT MCTOYHUK MOJKIIOYAIOT K
BBII. OnHoBpeMEeHHO HAUMHAETCS MPOIIECC MoA3apsiaa akKKyMyJISITOpHOU Oa-
Tapeu. 3apsgHOe YCTPOMCTBO MOACPKUBAECT HEOOXOIUMBIM 3apsSaHBIN TOK
BCE BpeMs, B Te4eHHUe KOToporo bbII nmoakitoueH Kk ICTOYHUKY IEPEMEHHOTO
tToka. Eciau B mpoiiecce paGoThl BHE3AITHO MPOUCXOIUT OTKIFOYEHUE UCTOY-
HUKa nepeMeHHoro toka, To bbIl aBTomarnuecku nepexoaut Ha padoOTy OT
aKKyMYJISITOpHOM OaTapeu, Mpu 3TOM 3aropaercss uHaukarop «Pabora ot
Ab». BBII aBTromMaTH4eCcKu MepexoIuT B PEKUM pabOThI OT HCTOYHUKA TEepe-
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MEHHOT'O TOKa, IIPU 3TOM 3aroparoTcsi HHAMKATOPbI BO BTOPOM CTOJIOIE CieBa
Ha [IEpPEHEN MTaHENN.

BBII mpomomxaer 3apsbkath Ab HEOOJBIIMM TOKOM JIa)Ke€ €CJIM OH BBI-
KJIIOYEH, HO MOAKIIOYEH K ceTH. JTa QyHKUHUS NMpeAHa3HauYeHa JIsl OCTOSH-
HOro nojazapsga Ab oT ceTu s KOMIIEHCAUUU caMopaspsiia WM pexuma
BBIPABHUBAIOILIETO 3apsia, YTO MO3BOJSET IPOUIMTh CPOK CIIY>KObI aKKyMYy-
JSATOPOB.

BII peructpupyet uckaxeHnus (popmMbl HANPSXKEHUS UCTOYHUKA MUTAHUS
NEPEMEHHOr0 TOKa (IMMKH, MpoBajbl). [Ipu onmacHbIX JUIsl HArpy3KU UCKaxKe-
Husx BBIl aBTomaTuyecku nepexoauT Ha pabOTy OT aKKyMYJISITOpHOU OaTa-
peu.

[IpenycMoTpeHa BO3MOKHOCTD PETYJIMPOBKU CTEIIEHU 4yBCTBUTEIBHOCTH
bbII k yka3aHHBIM HCKAKECHUSIM.

Hekotopsie Monienu nu3enb- 1 OEH30r€HepaTOpPOB UMEIOT HECTAOMIIbHbBIE
WJIM HenpueMiieMble ¢ TOYKU 3peHust bbII mapamerpsl BBIXOAHOTO HaIpshKe-
HUS ¥ 4acToThl. B Takux cimydasx BBII He Oymer mepexitouaThecsi Ha paboTy
OT reHeparopa.

Monudpukamus Ha 1,2 kBT umeer Oonblime mpeaensl peryiupOBaHHS
BXOJIHOT'O HanpsbkeHus nepemeHHoro Toka (ot 150 o 280 B) u moxer aBTo-
MAaTHYECKU MOJKI0YaTh HAarpy3kKy K bbII mocne oTkmrodyeHus BeiaencTBue
nepepaspsana Ab npu MOsBIEHUS HANPSHKEHUS NIEPEMEHHOTO TOKA HAa BXOJE
bbII.
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HUcrounuku Oecrnepe0OiiHOIO NUTAHMA C (QYHKIHEH CriIaKUBaAHUA
Harpy3ku npoussogacrsa OO0 JIuorex.

Ha npennpustun OOO Jlnorex pazpadoran UBII ayis mpoMbIuieHHOTO
Y WHJMBHIyaJbHOTO NPUMEHEHUS, KOTOPbIA HE TOJIBKO OOecreunBaeT Oec-
nepe0oifHOe 3NEKTPOCHA0KEHNE MOTpEeOUTENel, HO U OCYIIECTBIATh (DyHK-
o crinaxxuBanus Harpysku. MBII paGotaer B pexxume off-line. B kauectse
npeoOpa3oBaTeisl HANPSXKEHUs UCIIONb3YETCs IBYHANPABIECHHbBI UHBEPTOD,
B KOTOPOM, B 3aBUCHUMOCTH OT KOMAHJIbl CUCTEMBbI YIIPaBJICHUS, IPOUCXOAUT
3apsii aKKYMYJIITOPHOU OaTtapeu, 00 pa3psij ee Ha Harpy3Ky (B OCTPOBHOM
pexxume). CrienuanbHble aNrOPUTMbl YIPABICHUS IMO3BOJSIOT HMHBEPTOPY
paboTaTh B MapajjIeIbHOM PEXKUME C CEThI0 MM T'€HEpaTOpOM KOHEUHOM
MornHocTH. Ha pucyHnke nokazana 6mok cxema MBII.

leHepaTop,
ceTb
MBNn
R R |
| AB |
1 s |
LA = :
] . !
I |
] |
| I P |
HarpyaKka

Puc. bitok cxema u BaetHui Bug MBI 1

Hcronb3yroTest Cleayronie pekuMbl paOOThl: 3aps] aKKyMYJISITOPHOM
Oarapen OT CeTH WM JIOKaJIbHOrO reHeparopa (Bkiatouas BUD); Tpancisiius
CeTH Ha Harpy3Ky. B 3aBucumocTu OT ycTaBKH OaTapes MOXKET HaXOAUTHCA
1100 B peXUME MOJACPKUBAIOLIETO 3aps/ia, TUO0 B pEKUME HYJIEBOTO TOKA
3apsna; Pa3psin GaTapen Ha Harpy3Ky B aBTOHOMHOM pexxkume; Paspsin 6ara-
peu Ha Harpys3Ky MapajielbHO C CEThIO WM reHeparopoM. B 3aBucumoctu
ot ycraBku UBII MoxxeT orpaHuuuBaTh MOIIHOCTh, MOTPEOISEMYIO U3 CETH
WM FeHepaTopa.

OnuuoHaIBHO MOAJIEPKUBAIOTCA CIEAYIOINE QYHKIUU:

YIPABJIICHUE ITPUOPUTETHBIMU HArpy3KaMH - B 3aBUCUMOCTH OT YpPOBHS IIO-
TpeOJeHUss MOTYT MOAKIIYATECA WIM OTKIIOYAThCS HENPUOPUTETHHIE
Harpys3Ky;

103



BO3MOYKHOCTh IPOIPaMMHUPOBATh PEXKUM 3apsjia OaTaper B 3aBUCUMOCTH OT
Tapuda ceTu - Py MHOTOYPOBHEBOM Tapu(e Ha SJIECKTPOIHEPTHIO 0OecTeun-
BaeTCA BO3MOXKHOCTh 3apsiKaTh OaTapero o caMoMy HU3KOMY Tapudy;

MOAKJIFOYEHNE ABAPUMHOIO T'€HEPATOPA - MPU OTKIKOYEHUHM CETHU U Paspsiie
AKBD, ycTpoiicTBO BbIJa€T KOMaH/AYy Ha BKJIIOUEHHE PE3EPBHOIO I'eHEpaTopa;
o0ecrieueHne pexuMa MaKCUMaJIbHONH MOITHOCTH TIPH pabOoTe OT COTHEYHBIX

6arapeit (MPPT Qynkuus).

B tabnuie npencraBinensl TexHudyeckue napametpsl UBIT:

MaxkcumManbHas MOIIHOCTL ™, KBT 3-15
Konunuectso ¢a3 1/3
Bxonnoe ¢a3noe Hampspkenue, B 230
Jlnama3oH BXOJHOTO HaNpsHKeHUs O6e3 176 — 276
nepexona Ha AKB, B

BxonHoit ko3 duirienT MomHocTH 0.98
Hanpsixenue, B 230
YacToTa BBIXOIHOTO HaMpsbKeHus, [y 50 + 0,1 (B aBTOHOMHOM pEXHUME)
Bpemst cHHXpOHHU3AIUH C CEThIO, MCEK <12
KIII, % 0,92 -0,95
Homunansnoe nanpsiokenne AKb, B 24 /48
Bpems pesepBupoBaHus, yac 0.5 - 6**
Tun akkymynsiTopHoOi GaTapen Jlutnit-noHnas
Knumarnueckoe ucroigHeHue YXJ14
Kiacc 3amurel IP 20

*-mpu paboTe Ha aKTUBHYIO Harpy3Kky B TeueHue 30 MUHYT;
**_10 TpeOOBaHMIO 3aKa3YMKa MOXKET OBbITh YBEJINYCHO;

Bo3moykHbIE 00/1acTH TPUMECHEHMS:
v ObGecrieueHre rapaHTHPOBAHHOTO OecrepeOOMHOr0 MUTaHWsS OTBET-
CTBEHHBIX ToTpeduteneit (6onpuuipl, [0/ u T.11.);
v' TloBbIlIEHHE KATErOpUHM MOTPEOUTENS MO HAIEKHOCTH CHAOKEHHS
anextposneprueit (UTII, LITTI, o6bexTs KKX);
v CriaxvBaHMe IUKOB NOTpeOiIeHnss Harpy3Kku (yaajJeHHbIe oTpeOuTe-
JH);
v CHW)KEHHE CTOMMOCTH IOJKIIOYEHHS K CETH IIEHTPAIM30BAHHOIO
AIIEKTPOCHAOKEHUS;
v' Opranusanys JOKaJIbHOH YHEPrOCHCTEMBI, BKJIIOYast BO30OHOBIISIEMbIE
HUCTOYHUKH SHEPTHH;
OcoGeHHocTu:
BpeMms nepeximroueHuss «<MHBEPTOP - CETh» U «CETh - HHBEPTOP», HE Oonee 12
MceK; BO3MOXHOCTh MCIOJIb30BAaHUE JBYXTapH(PHOTO pexuMa (MPUOPHUTET-
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Has 3apsaka AKDB B HouHoe Bpems u nipuoputetHas reaepanusi or AKb B Be-
YepHee Bpemsi);

Ipombimiennsie UBII ot 3 10 18 kBT npou3BoacTBa JInorex.

Jlutuii nonsusle akkymyJssatopbl (JIMA)- 3TO COBpEeMEHHBI MPOAYKT,
MMEIOLIUH P IPEUMYIIECTB HA PBIHKE:

AN N NN N

<

DKoJIoTH4ecKasi YMCcToTa U 0€301aCHOCTb;

He o6ciy’uBaemMocTh 1 yJ100CTBO B DKCILTyaTalllu;

Bo3MoxkHOCTB OBICTPOTO 3apsija;

[ITupoxnii TemIiepaTypHbIN AUANa30H dKCIUTyaTaluu;

Bonpmme cpoku 3KCIUTyaTauu.

Bonbias skonomuueckast 3pGHeKTUBHOCTb.

biiarogapsi cCBouM yHUKaIbHBIM XapakTtepuctukaMm, JIMA HaxoasT mu-
POKO€ NPUMEHEHHE B Ka4ECTBE:!

Hakornureneil sHepruu Uil CrilaKMBaHMs MMKOB Harpy3Kd B 3HEPro-
CUCTEMAX WU PETYIMPOBAHUS YACTOTHl HAIPSDKEHUS 3JIEKTPOCTAHIUN U
AIEKTPOCETEN;

Hakonureneil sHepruu, BhIpadaThIBAEMON albTEPHATUBHBIMH HCTOY-
HUKaMU SHepruu (CoJIHeUHble OaTapen, BETPOreHEPaToOpPhl U IPOUUE);
MoOUTbHBIX aBapUIHBIX UCTOYHUKOB MUTAHUS, pa3MEUIEHHBIX HA IPy-
30BOM aBTOTPAHCIIOPTE;

Hakonureneit sueprun ans Hyxa JKKX (a1 CHUXKEHUS CTOMMOCTH
MOJKJIIOYEHHS K AIEKTPUUECKUM CETSIM);

Ucrounukor Oecrniepedoitnoro mutanus (MBII) mms oco6o BakHBIX
00BEKTOB (METPOMOJIUTEHBI, a3pONOPTHI, >Kelie3Hasi Jopora, OOJbHU-
IbI, IICHTPBI 00PaOOTKHU AaHHBIX, cTpaTernyeckue oobekThl BITK).
TAaroBeIX akKyMyJIATOpPOB [UIsl 3ieKTpoTpaHcropra. CTOMMOCTB 3KC-
TTyatanuu dJeKkTpolOyca B 5-7 pa3 HIKE, YeM CTOMMOCTD JKCILTyaTa-
MU TaKoro ke aBTodyca ¢ JIBC;

Uctounuk Oecniepedoiinoro nutanus (MbIT) 24/220/6 Ha ocHOBE TUTHIA-
xene3o pocharubix AKb. Emxocte AKB 240A*4, 300A*u. ymeeT cCHHXpO-
HU3HPOBATHCA C ceThio 220B (mim ¢ 3exTporeHepaTopom) u, Npu HEOOXO-
JUMOCTH (HampuMep, PHU MPEBBIIIEHUN MOTPEOIsIEMO OT CeTH/TeHepaTopa
MOIITHOCTH), He TepekirodaThes Ha reHepamuio 220B or AKbB, a 106aBnsTh
sHepruto ot AKb k sHEeprum oT ceTu. DTO HAMHOTO JIyYIlle KIACCHYECKOTO
MOJKJTIOYCHHS Yepe3 MyCcKaTeNn, T.K. MPOIecC MPOUCXOANUT IUIaBHO, H00aB-
JSIETCS. UMEHHO CTOJIBKO, CKOJIBKO HE XBaTaeT. B urTore, B 1eI0M, Harpy3Ka
Ha AKDB uaétr MHOrOKpaTHO HHMKE, YTO MO3BOJISIET UCIIOIB30BAaTh TaKylO J0-
0aBKy HAMHOTO JOJIBIIIE, Y€M, €CJIM ObI BCSI Harpy3Ka MOJHOCTHIO TIEPEKITIO-
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yaynack Obl Ha renepanuio oT AKbD.

MoskeT HanpaBJISITh BEIPAOATHIBAEMYIO YHEPTHUIO OT AIbTEPHATUBHBIX UC-
TOYHUKOB, B IPOMBIIUICHHYIO CETh (€CIM YCTAHOBJIEH AJEKTPOCUETUUK, KO-
TOpPBIN YMEET BBIUMTATH MMOKa3aHUs Mpu 0OpaTHOM HAIMpPaBIEHUU TOKOB) Kak
¢ ucnonbzoBanueM AKD (IOJHOCTBIO UM YACTUYHO), TaK U HE 3a]ICCTBOBAB

AKBb.

Texunueckue napamerpsl UBII:

Moinocth [KBA/KBT]

|3/2,1 6/42 9/63 12/112 15115 18126

Bxoonwvie xapakmepucmuxu

BxonHoe HanpsikeHue
HOMUHAaJbHOE, B

220; 230 nmm 240 (Be1OMpaeTcs)

Jlnarma3oH BXOTHOTO HAIPSKCHUS 176 — 276
6e3 mepexona Ha AKB, B
Bxonnoit Tok, A 16 32 49 65 81 97
Homuuan BxogHOro aBromara 3a- 25 50 70 100 125 150
IIUTBL, A
Yacrora, [' 50+/-5, 3aBonckas ycraHoBka 50+/—3, BO3MOXKHA ITepeycTaHOBKA JI0
+/-0,1 I'u, B aBTOoHOMHOM pexnme 50+/-0,1 'y
BxoaHo#i koappuuueHT 0.98
MOIITHOCTH
Boixoousie xapakmepucmuxu
Hanpsokenue, B 220, 230 nnu 240 (BBIOMpacTCs)
BrixoaHoit Tok Monenei, A 13,6 27,2 40,8 54,4 68 81,6
HecrabuinbHOCTh cTaTudeckas, % 0,03
KHMU BbixomHOTO HanpsibkeHus, % MeHee 3 pu JMHEWHON Harpys3ke,
MEHEee 5 Ipu HeIMHEMHOW Harpy3ke
[eperpy3ounas criocoGHOCTH 150% na 30 cek, 300% na 0,6 cex (MmHBEpTOP)
KIIA, % 0,88
TerumoBbIIETICHNE B PEXKAME 285 570 860 1145 1430 1720
HOpMaJbHOU paboThl, BT
AKKymynamopHuvie bamapeu
Hanpspkernne AKB, mt.*B 8*3.2
Bpewms 3apsna 1o 95% émxoctu, yac He Oosee 5

Ycnosus IKCnayamayuu

Temneparypa okpyxkaroiein
cpenpl, °C

ot 0 1o +40, pekomenayercs 15 — 25

OTHOCHTEIIbHAS BIAXKHOCTD, %

0 — 95 6e3 KoHIEHCATA

Axyctruecknii mym, dB

MeHee 53 Ha pacCTOsSHUH | M

DNIeKTpOMarHuTHas
COBMECTUMOCTD

EN61000-4-2, -3, -4, -5 u -2-2

Kitacc 3ammuTsr

IP 20
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OcHOBHBIE BO3MOKHOCTH:

v' ABTOMATH4€CKOE MTHOBEHHOE IEPEKIIIOYEHNE Ha aBTOHOMHOE IIMTa-
HUE OT aKKyMYJIITOPOB U 0OpaTHO Ha CE€Th, COOTBETCTBEHHO MPHU MPO-
NaJaHuM U TIOSIBIICHUU AJICKTPUUYECTBA B CETH, AaBTOMATUYECKUM 3apsi]l
u nojnepxanue AKb;

v' ®opma currana Ha Beixoje 220 B uucThIil cuHYC (B COOTBETCTBHH C
['OCT 13109-97 nns snexkTpoceTeid 0011ero Ha3HAuCHUs);

v ABTOMaTHYECKHH pEryiaTop HanpsukeHus. JIMamasoH BXOJIHOTO
HanpspkeHust (0e3 mepexoma Ha Oatapeu, oObraHo 175B - 250B),
HACTPAMBAETCSl TIOJB30BAaTENIeM, M OOECIEYHBAET JIOMOJHUTEIHHYIO
3allUTy anmnaparypsl;

v" BO3MOXHOCTb HCIIOJIb30BaHMs B KadecTBe KommbrorepHoro UPS (¢
cootBeTcTBYIOIMM [10) BBICOKOW MOITHOCTH, C OY€Hb OOJBIITUM Bpe-
MEHEM aBTOHOMHOM padoThI;

v' BO3MOXHOCTb IOAKIIOYEHHS K KOMIBIOTEPY Ul MOHHMTOPHHIA M
pOorpaMMHUPOBaHUS,

v Hamuuue Gaiinaca (aBromaTuyeckas Tpancisuus 220 B, naxe B ciy-
yae Bbixoga MAII-a u3 ctpos);

v BeHTUIIATOPBI ¢ M3MEHIEMON CKOPOCTBHIO BpaIEHHs JUIsl THXOM pabo-

ThI;

[TukoBast MOITHOCTH (5 cek) OoJiee YeM BABOE BBIIIIE HOMUHAIBHOM;
ABTOMaTHYECKOE OTKIIIOUEHHUE MPU TMEperpys3Ke, Mmeperpese, nepemny-
THIBAHUU MOJIIPHOCTH MOJKIIFOYEHUS U JIP. 3aLUTHI.

NN

Oco0ble mpenMyLIecTBA:

v Hudposoe Tabio ¢ 0TOOpaKEHHEM BCEX MAPaAMETPOB (HANPSIKEHMIA,
TOKOB, TEMIIEPATyp, PEKUMOB M JIp.), C PYCCKOS3bIYHBIM MEHIO, I103-
BOJIIET HE TOJIBKO OBITh B Kypce HMPOUCXOASILEro, HO U yCTaHaBJIU-
BaTh IOPOT'H MEPEKIIFOYECHNUI, HAIPSKEHUS], TOKH, B IIMPOKOM Juarna-
30HE C BBICOKOM TOYHOCTBIO (BCE HACTPOMKH MHBEPTOPA COXPAHSAIOTCS
BO BHYTPEHHEW 3HEProHE3aBUCUMON MaMsTH);

v'KoppektHast pabota ¢ MHUHH-3JIEKTPOCTAHIINCH (IIEpeXBaT HATPY3KU B
cllydyae TPEBBILIEHUS MOIIHOCTH; AaBTOMAaTHYECKOE BPEMEHHOE
YMEHBILIEHUE 3apsAIHOTO TOKa, B Cllydae 00IIero moTpedieHus B pam-
KaX MaKCHUMaJIbHOM MOIIHOCTH MHHM-3JEKTPOCTAHIMHU; BbIPABHUBA-
HUE 3apsSHOrO TOKA);

v'MoimHast geTbipexcrynenyaras 3apsaka (1o 120A B 3aBUCHMOCTH OT
MOJIeNIM) € MOLIAroBOM LHU(PPOBON PEryJUpPOBKON HAIpPSKEHUN U TO-
KOB, 4TO IO3BOJIAET OBICTPO 3apsauTh Oosburyto €éMkocTe AKDB u
o0ecreunTh AJIUTENbHYI0 aBTOHOMHYK paboty. MAII «OHeprus»
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CrocoOeH 3apsiKaTh C JIIOObIE TUIBI AKKyMYJISITOPOB (KUCIOTHBIE, Te-
neBble, AGM, menounsie). EcTh nopaepkuBaromuii pexuMm (Bceraa
100% 3apsin) u TemnepaTypHas KoMIileHcalusi (C BBIHOCHBIM JaT4u-
KOM Ha aKKyMYJISITOP);

B cnyuae aBapuiiHoro paspsaa AKb 1o Hyns, BCTpoeHHOE 3apsigHOe
YCTPOMCTBO CMOXET UX 3apsJUTh U BOCCTAHOBUTH (JaXe Clieluau-
3UPOBAHHBIE 3aPSAHUKN JAJIEKO HE BCE CIIOCOOHBI Ha 3apsi] C HyJIs);
OrpanvyeHue Toka NOTpeOsieHHs] MO BXOAY (KIYLIMI pexuM, T.e.
BKJIIOUEHUE T'eHEPALMK TOJBKO MPHU MOSBICHUU HArPYy3KH);
[IpropuTeT UCHOIB30BaHUs BO30OHOBIISIEMBIX UCTOYHUKOB JUJISl TTUTA-
Hus Harpy3ku (pexxum DKO);

Bo3MOXHOCTB UCIONb30BaHUE ABYXTapu(HOro pexuma (IpruopuTeT-
Hasa 3apsanka AKD B HOUHOE BpeMs W NPUOPUTETHAs T€HEpalus OT
AKBD B nHeBHOE Bpemsi).

B03MOHOCTP aBTOMAaTHYECKOT'O YBEIMYEHHSI MOIIHOCTU 3JIEKTpOCE-
Tel B MMKOBOE BPEMS WJIM MPU MUKOBBIX HArpy3kax (Hampumep, €ciu
Ha JIOM BBIJCJICHO TOJbKO 2 KBT mMomiHoCcTH, TO ucnonb3yst MAIT SIN
9,0 kBT, MOXHO YBENIMYHUTH MOIIHOCTH BILIOTH 10 9,0 kBT, npuuém
npubop OyAeTr cam, mpu HEOOXOAMMOCTH, aBTOMATHUYECKH MEpexo-
nuth Ha AKDB u Bb1aBaTh HEOOXOAMMYIO MOIIIHOCTB);
[IpodeccruonanbHOE  UCMONHEHUE. BBICOKONMPOUYHBIA  CTAIBHOM
OpbI3ro3alMIIEHHbIN, MoxapoOe3onacHblii Koprnyc. IloBbileHHas
HaJEKHOCTh M TOMEXO03aIIUIIEHHOCTD, B TOM YHUCJIE 3al[UTa OT 3aMbl-
kaHus dasz;

CxemoTexHuKa 0azupyercss Ha HCIOJIb30BAaHUM HU3KOYACTOTHBIX TO-
poB (umenHo goporux TOP-oB, a He npocto HY tpanchopmaTopos),
YTO XOTS U JIOPOXKE, 3aTO OOECHeYMBAET OrPOMHBIE MOIIHOCTU H
HaJE&XKHOCTh (TEM HE MEHee, IeHa HIDKE 3apyOe)KHBIX aHAJIOrOB).
Knacc ycrpoiicTBa - mpodeccnoHanbHOE;

CeptudunupoBanHblii TeMneparypHbsii auamna3on -25°C go +35°C.
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MpunoxeHue 4

IIpuban3uTebHOE FJHEPronoTpedaeHne HedoJILIIOr0 10Ma

Homn-
JHepro-
Halb- |Bpems HOTDeGIe- JHepro- |JHepromnorpedJeHHe B Me-
Hasl paboThI B P norpedie- |csl, B 3aBHCHMOCTH OT KO-
Ne[[ToTpeduTesin HUE B
MOII- |CyT- HHE B Me- |JIHYeCTBa MOAKIIYEHHbIX
CyTKH, M
HOCTb, | KH,4aChI csu, KBru [morpeduredieii, KBy
kBTuY
Bt
2 3 4 5 6 7
XOn0AUILHUK 150,00 {7,0 1,05 31,50 gl’ 49,
Tenesuzop 100,00 16,0 0,60 18,00 ~°
OcBelieHe sHep-
rocOeperarnmumMu
namvmamu 10 mr 67,
85,
(ommHa sHEpro- 5 5 |128
cOeperaromnias 120,00 15,0 0,60 18,00 7 > 1146,
namma 12 Bt o 7
226,
CHUIIE CBETa paBHA 308.
N 7
oHOi namire 60 7
Br)
Kowmmerotep 100,00 16,0 0,60 18,00 - |- |-
Hupxy - 60,00 [24,0 144 4320 1 - -
OHHBIN Hacoc
Iorpy>noii Hacoc  |1200,00(0,5 0,60 18,00 ~ - |- |-
DIIEeKTPOTLTH-
Ta JBYXKOM- 2000,0 12,0 4,00 120,00 - - |- |- |- -
(dhopouHast
MopO3HITHHHUK 200,00 7,0 1,40 42,00 - - |- |- |- - -
Bcero 39300 |- 10,29 308,7 -
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MpunoxeHune 5

BETPOJSJIEKTPOCTAHIMA «CAIICAH - 1000»

Toaosan BupataTes B4TRCATperaTa

Cpaamarnacans cunpoeTe BT, Wi

TEXHUYECKUNE XAPAKTEPUCTUKHU BETPOAI' PET'ATA

Oco0eHHOCTH KOHCTPYKIMU

[Ipsimoii mpuBoO reHepaTopa OT BeTpoKoJieca, PUKCUPOBaH-
HBIH II1ar jonacTel.

Bripabotka B kBTu/mMecsiiy

150 npu cpeiHero10BoM CKOPOCTH BeTpa 3 M/c

OcHOBHbIE TEXHHYeCKHe apaMeTphbl:

MomHocTh resepatopa, KBt

Howmwunanbnas - 1,0, Makcumaibhas - 2,0

Tun reseparopa CHHXPOHHBII
BbIxoHOe HanpsbkeHne cucteMsl, B Onnodasnoe, 220
Pabounii guana3on ckopocrei Betpa, m/c | 2,5- 15

BypeBasi ckopocTh BeTpa, M/c 55

PacuerHast ckopocTh BEeTpa Ipu HOMH- 8

HaJLHOM MOILIHOCTH, M/C

Cucrema OpHUeHTAIH

IlaccuBHas, ¢ XBOCTOBOM JONATKOM

Jmamerp BeTpokoieca, M 3

Bricota MauTHl, M B CTAaHJAPTHOM KOMIUTEKTe — 12M
KonunuecTso nonacrei 3

YacroTta BpanieHus Ipyu HOMAHATGHOMN 450

MOILIHOCTH, 00/MHUH

Cpok ciyx0bl, JieT

Jlis renepatopa - 20

Macca, kr

3aBHCHUT OT BBICOTHI M THIA MadThl (~ 500 Kr)

Krmmarndeckue yciaoBus

Temmneparypa ot -40 1o 4-60 rpag. C

XapaKTepHCTHKA 3aBUCUMOCTH MOLIHO-
CTH OT CKOPOCTH BeTpa

8m/c = 1,0kBT
10m/c =2kBr

[ITymoBas XxapakTepuCTUKa

4516 Ha ynaneany SOM 1pu HOMHHAJIBHOM PEXKHME PabOTHI
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MpunoxeHue 6

Kommepueckue npeanoxeHus

Kommepueckoe npeaioskeHue Ha YCTAHOBKY BeTPOINapKa
IIpouszeoocmeenno-mexnuueckas komnanus «llpoepeccusnvie InepzoTexno-
Jo2uuy

3aka3zuuk: «OHeprernueckuid MHCTUTYT HM ToMcKoro moJMTeXHHUYECKOTO
YHHUBEpPCHUTETa, Kadeapa DIEKTPOCHAOKEHUS NPOMBIIUICHHBIX MPearpHsi-
THID

[ToTpeOGHOCTD B A71eKTPOIHEPTHU

YcranosnenHast MoiHocTs BOC 1 TpeboBaHuMs K pa3MEIICHHIO BETPOIIapKa.
TexXHUYECKUE XapaKTEPUCTUKA

YcnoBus 1OCTaBKU

YC0BYA ¥ CTOMMOCTb MOHTaKa

CormacoBaHust

Y coBus OMIaThl ¥ CPOKU MOCTABKH.

CronMocTb BeTpoIiapka.

DOxoHOMITYECKUH A(DHEKT, OKYTIaeMOCTb.

10 ["apanTiu u 0OCITy>KUBaHHE.

O 0NNk W=

1. IToTpeGHOCTH B 3JIEKTPOIHEPTHHU

CornacHO ONPOCHOMY JIUCTY 3aKa3uuka, MpU CYIIECTBYIOILEM MOTPEOJICHUN
AIIEKTPOIHEPTUK ObIIa OMpeesicHa TIOTPEOHOCTh B SHEPTOCHAOKEHUH TIPEIIPHS-
st 3akazuuka 10 100 kB1/4. YcnoBust oGecrieueHust sieKTponuTaHieM — 24 yaca.
Tak >xe 3aka3yuk OTMETHJI B OIPOCHOM JIUCTE CIIEIYIOIIYIO0 CXeMy paboThl 000py-
JIOBAHMS:

Cxema Ne7. Berporenepatop (¢ akkyMyJsitopamu) (BETPOIIapK) M PE3ePBHBIMN

JW3enb reHeparop. B cimydae oTcyTcTBUS BeTpa M paspsisie aKKyMyJISITOPHBIX OaTa-
peit yuepe3 ABP nporcxonut aBToMaTH4ecKui 3aIycK IN3eib-reHepaTopa.
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Cxema No9. ['mOpuiHasi aBTOHOMHAsI CHCTEMa — COJIHIIS-BETep (MHBEPTOPHO-
AKKyMYJISITOpHAs).

Bo3M0OxXHO MOIKITIOUEHWE COMHEYHBIX (DOTOMOYNeH K BETpOreHepaTopHOM
CUCTEME Yepe3 KOHTPOIUIEPHI U COMHEYHbIX cucteM. + JII'Y

B naHHBIX yCJIOBUSIX CJIeqyeT NPUHATH BO3MOKHOCTH 00€CTIeYHUTb 00BEKT
3akazuMka yYCTAHOBKOM [IONOJIHMTEJILHOIO 000pynoBaHus: I1HBEpTOpHO-
aKKyMyJITOpHOUM cructemoit + ABP (11 HakaruiMBaHusI SHEPTUU TIPU OTCYTCTBUM
Harpy3Ku, U I UTaHUs OT aKKyMYJISITOPOB IPY OTCYTCTBUM BETPA), IPH MOJTHOM
paspsine AKb, ABP nepexirounT nutanue oT akkyMysasatopo Ha 1Y

2. YcranoBjieHHast MOIHOCTL BIC m Tpe0oBaHUsA K pa3MellleHUI0 BeTPO-
napka. [l1anupyemasi MOIITHOCTH YHEPTOYCTAHOBKH

OnTuMabHBIM pellieHneM OyIeT sIBISIThcsl ycTaHoBKa cranimii «Condor AirMax»
TaK Kak CTapTOBas M HOMHHAJILHAS CKOPOCTh BETpa y CTAHIIMK JaHHOTO THIA CO-
CTaBIIeT 2,5 M/C U 8 M/C COOTBETCTBEHHO, YTO COOTBETCTBYET BETPOIOTCHITUATY
B PETHOHE.

Heobxomumo onpenenuts MakCuMaTbHO d(GGEKTUBHOE PEIICHHE, TIPH KOTOPOM C
MUHAMAJIBHBIMHU KAIUTATGHBIMA BIIOYKECHUSIMH, BO3MOXKHO TIOTyYUTh MAaKCHMAITh-
HBINA SKOHOMUYECKHUM 2(PPEKT OT yCTaHOBKM FreHEPUPYIOLIET0 000PYI0BAHMUS.

MOWMOCTE, W OF
A ARHEHY MO T
B3

— AN W T
siarierind 380 B, Baast

MougHocTe, % OF HoMsLAS

Iucram
[ moaps

o i,

BaC)

2 25 3 35 4 45 50 55 & 65 7 7S5 B BS 9 55 10
CropocTs seTpa, micex

Puc. 1 I'paduk 3aBUCUMOCTH MOIITHOCTH OT CKOPOCTH BETpA.

[lo nanHbIM 3akazyvka, CpeHEroI0Basi CKOpOCTh BeTpa cocramisier 4,1 m/c,
COOTBETCTBEHHO JIJIs1 YOBJICTBOPEHHS TIOCTOSIHHON MOTPEOHOCTH B AJIEKTPOIHEP-
U, UCXOJIS U3 IrparKa 3aBUCHMOCTH MOIITHOCTH OT CKOPOCTH BETpa, HE0OX0aMMa
YCTaHOBKa BETPOIIAPKA, COCTOSIIIET0 MUHMMYM U3 YeThIpeX YCTAHOBOK MOIIHO-
cThi0 60 kBT (00masi MakcumMabHAs MolHOCTL 240 kBT) paboraronmx Ha 00-
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IIyI0 Harpysky, yBenuueHue koimmdectBa BOC 1o OTHOLIEHHIO K HOMUHAJIBHON
MOIITHOCTH CBSI3aHO C BETPOIOTEHIIMAIIOM B PETHOHE, T.K. CTaHUMH BbAa0T 50%
MOIIHOCTH TIpU cKopocTu Betpa 5 M/c, 100% MOIIHOCTH TPY CKOPOCTH BeTpa §
M/C, @ CpeTHEr0/I0Basi CKOPOCTh BETpa HECKOJIBKO HIDKE 3TOro 3HaueHus. Tak ke
HEOOXO/IIMa COOTBETCTBYIOIIEH WHBEPTOPHO-AKKYMYJISITOPHOM CUCTEMBI (HaH-
HbIE B paszeie Neg).

['omoBasi BbIpaOOTKA 3JIEKTPOIHEPIHH OJHOM BETPOJICKTPOCTAHIIMENH MOIUTHOCTHEO
60 kBT npu pa3im4uHOii cpeIHero10Boi CKOPOCTH BeTpa:

v

v

v

s 3 M/c rooBas BeipaboTka cocTaBuT 26 280 kBT/4, 32 BHIYETOM «IIITH-
aei» (-15%) =22 338 kB1/u.

s 4 m/c rooBast BeIpaboTka coctaBut 157 680 kB1/4, 32 BeIUETOM «IIITH-
nei» (-15%) =134 028 kB1/u.

s 5 m/c rooBast BeIpaboTka coctaBut 262 800 kB1/4, 32 BEIUETOM «IIITH-
nei» (-15%) =223 380 kB1/u.

s 6 m/c rooBast BeIpaboTKa coctaBut 367 920 kBT1/4, 32 BEIUCTOM «IIITH-
nei» (-15%) =312 732 kB1/u.

s 7 m/c ronoBast BeipadboTka coctaBut 473 040 kBT1/4, 32 BEIUETOM <«ILITH-
nei» (-15%) =402 084 kBT1/u.

s 8 m/c ronoBast BeIpaboTKa coctaBut 525 600 kBT1/4, 32 BEIUETOM «ILITH-
aei» (-15%) = 446 670 kB1/u.

PexomMenryemoe MeCTO YCTAHOBKHU: B HEMIOCPEICTBEHHO OJIM30CTH K 00BEKTY,
HA BO3BBILICHHOCTH, He 3aCJIOHSIS COOPYKEHUSIMH M JepPeBbSIMU BEeTPOBOIl
MOTOK.

Puc.2 IlpunnunuanbHas cxema pa3MeIleHus BeTponapka.

3.Texunueckue xapakrepuctukd. OCHOBHBIE TEXHUYECKHUE JTAHHBIE
CEPHU «CA»-380/60.
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1. O6mas undgopmanus

HomunanpHass MOIITHOCTE: 60 kBt
Pacnonoxenue Baia poropa: TOPU30HTAIBHOE
Orpannuenue paboThI: OCTaHOBKa

PabGounii pexum:

COCIMHEHHAs! SHEPrOCUCTEMA

BricoTa Maursr: 18 m

PacueTHblii CpoK CITykOBbl: 20-25 ner
2. JlaHHBIE 0 MOIIITHOCTH

CkopocTb BeTpa i 3amycka: 2,3 m/c

HomunasHast ckopocTh BeTpa: 7,8 M/c

MaxkcumaibHasi CKOpOCTh BETpa: 30 m/c

MakcumanbHas MOIIHOCTBL:

+ 10% ot HOMMUHAJIA.

3. Porop
Hnamerp: 13,5m
KonuuecTBo nomacrei: 3
Bun BTynku: JKECTKHUI

Pa3zmemenne poropa:
CkopocTts poTopa:

IIPOTHUB BETpa
30 - 40 00/MuH

4. Jlonactb
Marepuan: CTEKJIOBOJIOKHO
JlimHa nonacTu: 6M

5. Mexauuszm

T WJIMHAPUYECKas IpsAMO3y0ast IecTepHs
6.Cucrema noBopoTa roH0J1bl BOKPYI BEPTUKAJIBHON 0CH
Bupn: aBTOMaTHYeCKas
7. I'enepartop
Tum: ACHUHXPOHHBIN Tpex(hazHbII
Homunanbnast MongHocTs: 50 kBT
Hanpsoxenue: 380 V£10%
Yacrora: 50 Hz+5%
8. Maura
Bun, marepuan / qyvna: pemieTka, Tpyoa/craib
Bricora: 18 m.
be3onacHas necTHULIA, TUIOIIAIKK:  Aa
9. Topmo3sa
- IPUBOJL: AIIEKTPOMEXaHUYECKUI
- 3aIIMTa OT OypHu: aBTOMaTHYeCKas
MexaHuveckue TopMo3a: HET
10. Macca
Porop: 230 kr.
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lNonpona (6e3 poropa): 1009 xr.
bamns: 2100 kr.

4. YciaoBus 10CTABKH.

VY cI10BUS MOCTABKU:

4.1.B npurogHom Jiist TpaHCIOPTUPOBKHU cocTosiHuu 1 BOC pa3zmernaer-
csi B 01HOM 20 TOHHOM CTaHJAPTHOM IOdyIpuLene (OTKPBIThIA BEPX).

4.2.CTouMOCTh JIOCTaBKM 00opyaoBaHus B coctaBuT 30 T.p. 3a OJAHY
YCTaHOBKY.

4.3.0OpraHuzanys 1 oriata pa3rpy304HbIX padboT Ha IUIOMIAJIKe 3aKa3uu-
Ka 3a cyeT 3aKa3yuka.

5. YciaoBus 4 CTOUMOCTH MOHTAKA.

5.1 3aka3uMk MMeeT mpaBO CBOMMHU CUJIaMU IPOU3BECTH MOHTAXK BCETO
o0opynoBaHus U GyHIAMEHTOB.

5.2.JIns moHTaxa u yctaHoBkn BOC HeoOXoauM aBTOMOOWIBHBIA KpaH
IPy30M0IbEMHOCTBIO 3 T., U C BBUIETOM CTpeibl HE MeHee 30 MEeTpOoB.

5.3.CtonmMocTh pabOT KPaHOB OITAYUBACT 3aKa34yHK.

5.4 ®yHnameHTHBIE paOOTHI MPOBOASTCS B COOTBETCTBUHU C YEPTEKAMU
MOCTABIINKA, (YHIAMEHT MOXXET OBITh KaK C HCIOJIb30BAHMEM BHHTOBBIX
CBaii, Tak u 0¢€3.

Aosmese

Yepmeorc csatinozco ynoamenma.
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6. CorsiacoBanust

6.1.CorylacHO J€MCTBYIOLIEMY 3aKOHOJAATENbCTBY P®D, renepupyroiue
MOIIHOCTH OJTHOM €AMHUIIbI, HE MpeBbIIaroIme MoiHocTh 250 kBT, He Tpe-
OYIOT CIIeIMANIbHBIX Pa3pelIeHUui U COTIaCOBAHMM.

6.2.CornacoBanue He norpedyercs mo Beicore BOC, T.K. BbicOTa OaliHu
BOC cocraBmger 18-24 M, gouaa jgomactu BOC 6 M, COOTBETCTBEHHO
HauBbIcias Touka BOC cocrasnsiet He 6oiiee 30 m.

[To neiictByromemy 3akoHoaaTenbCcTBY PD, 00bekThl BbICOTOM 10 S0M He
TpeOyIOT pa3penieHui.

7. YcJI0BUA OILIATHI U CPOKH IMOCTABKH

7.1.IIpenomnara cocrasnsier 70% ot croumoctu BOC.

7.2.30 % mnipu MOJIy4EHUHN 3aKa3YMKOM YBEJOMIIEHUSI O TOTOBHOCTH K OT-
rpy3ke (ToBap Ha CKJIaJie).

7.3.B pamkax KoHTpakTa rnocraBka yetbipex BOC Bo3MoxkHa B TeueHuu 4
MECSIIEB, COTJIACHO TpaHKy MOCTaBKHU.

8. Croumocth BeTponapka. OcHoBHoe odopynoBanue BIC:

Onucanue cucrem u pador Koa-Bo, |Lena, | Cymma, | [Lnarensumk| Ucnomure s
IT. pvo. |[pyo.

Berpoanexrpocranims «Condor AirMax»|4 2 500{10 000|3axa3umuk INocraBmuk

60 kBT, maura 18 M, 3akiagHbIe 3I€- 000 |000

MEHTHI PyHIaMeHTa

Cymma: 10 000 000 py6.
IIpumeuanne 1. 3a Apkrdeckoe ucrionHenne BOC npumensiercs koad. 1,15 (ko-

P PUIMEHT TPUMEHSETCS TOJIBKO K CTOMMOCTH

OCHOBHOT'O O0OPYIOBaHMSI, HE BIIUSIET CTOMMOCTb IyCKO-HAJIAJIKU U JJOCTaBKHU).
Ipumevanmne 2. Koncrpykuusa BOC amantrpoBaHa 1oy BETPOBbBIE HArpy3Ku J10 35
Mm/c.

IIpumeuanue 3. B croumocts ocHOBHOTO 000pyoBanust BOC He BXOAAT IMyCKOHa-
JIa7i0uHbIe pabOThI HA TEPPUTOPUH 3aKa3UUKa

cneumamctamu Vcnonaurensi. (Bble3n cneluaimcToB, IMyCKO-HANIAIKa, TpaHC-
TIOPTHBIE U3JIEPHKKH).
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BcnomoraresasHoe ooopynoBanue (Cxema Ne 7)

Onucanne cucrem u pador |KoJu-Bo, Hena, (Cymma, |Ilnarembiuk |Hcnomurens
IIT. pYo. pyo.

CwnoBoit momynb st «Deltan| 16 102 1 634 800 |3aka3unuk IlocraBmuk

NHPLUS-cepun 20  kBA 175

Mkadp «Deltay mms NH|4 265 1 061 400 |3aka3uuk ITocTaBmiuk

PLUS max 80 kBA 350

[eneBble akkymyssiTopHbIe Oa-| 160 14 700 (2 352 000 |3aka3uuk [TocraBmuk

tapen 12B, 200A4, GEL,
JIB:  522x130x180mm, Bec:
65kr. Cpok ciryxk0bI 10 Jer.

KonTopomnep «EDS60» 4 149 596 000 |3aka3umk IlocTaBuiuk

BJIOK ABP «BOC-JII'Y» 1 380 380 000 [3aka3uuk ITocTaBmuk

Cymma: 7 241 784 pyo.

IIpumeuyanne 1. B croumMocTs BCIOMOraTesIbHOrO 0OOPYIOBAaHUSI HE BXOZAT
IyCKOHAJIaJIOuHbIe pabOoThl Ha TEPPUTOPHM 3aKa3zuuka crienuamucramu Mcnomxu-
tend. (Bbie3n cnenuanicToB, IyCKo-HajlaIka, TPAHCIIOPTHBIE W3JIEPAKKH).

Ilpumeuanue 2. DKcIuTyaTalys 3JIeKTPOOOOPYAOBaHHS BOSMOXKHA MPU TEM-
nieparype He Hke S rpai. Llenscus.

Cpok otrpy3ku ocHOBHOro obopynoanust BOC, 4 kaneHaapHbIX Mecs1a

Cpok OTrpy3KH BCIIOMOraTeNbHOIO 000PYAOBaHUS - 5 HEIENb.

[ITed moHTaX cocTaBisieT He Oosiee 5% OT CTOMMOCTH 000PY/IOBAHMSI.

Berpomnapk MoxeT paboTarh TOJBKO MO OHOM U3 NPUBEIEHHbIX CXEM:

Bapuantsl kommuiektaiuu BOC:

Cxema Nel. ABToHOMHAas paboTa BeTporeHeparopa (BeTpomnapka).

[TuTanue UAET OT BeTporeHepaTopa HampsmMyto, 6e3 J0I.yCTPOUCTB.

Cxema Ne2. Berporeneparop (BeTpomapk) U pe3epBHbIN AU3€llb reHepa-
TOP.

ABP 1mo3BoJIsIeT EPEKITIOYUTh MUTaHWE 00BEKTa IPH OTCYTCTBUHU BETpa
PE3EPBHBIN AU3EIb TEHEPATOP.

Cxema Ne3. Berporeneparop (BeTponapk) U KOMMYTAIIUs C CEThIO.

ABP mno3Bossier nepeximounTh NMUTaHWE OObEKTa IMPU OTCYTCTBUM BETpa Ha
ANEKTPOCET.

Cxema Ned, BerporeHepatop (BETpornapK) i CHHXPOHHU3ALIHS C CEThIO.

brok cuaxpoHM3aIy Mo3BOJISIET MPU CIa0bIX BETpax JOOUPATh HEIOCTAOIILYIO
MOIITHOCTb U3 CETH.

Cxema NeS. Berporeneparop (Berpornapk) u cuaxponu3arms ¢ Y.

brok cuHXpoHM3aIMy MO3BOJISIET TIPH CIIA0BIX BETpaxX J0OUPATh HEIOCTAIOILYIO
MoutHocTh ot JII'Y.

Cxema Ne6. Betporenepatop ¢ THBEPTOPOM U aKKyMYJIATOPAMHU.
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[Ipu oTCyTCTBUM Harpy3KH BETPOr€HEpPaTOp 3apsDKAeT akKyMYJISITOpHbIE Oara-
peu, Ipu OTCYTCTBUMBETPA MUTAHUE UIET OT aKKyMYJIATOPHBIX OaTapeil.

Cxema Ne7. Berporeneparop (¢ akkyMyJIsiTOpaMH) U PE3EPBHBIN JU3€Ib TeHe-
patop.

B cnyuae orcyTcTBUS BEeTpa M paspsiie akKKyMyJISATOpPHBIX Oarapeii uepe3 ABP
MPOUCXOANTaBTOMATHYECKHI 3aITyCK AM3EITh TeHEpaTopa.

Cxema Ne8. Berporeneparop ¢ akkymyssITopaMmu 1 KOMMYTAIHS C CETBIO.

ABP no3BosisieT nepekIrounTh MUTaHne 00bEKTa MPY OTCYTCTBUM BETPaA U TOJI-
HOM Pa3ps/ICaKKyMyJIITOPOB Ha 3JIEKTPOCETh.

Cxema N29. ['uOpusiHas aBTOHOMHAsI CHCTeMa — COJTHLIE-BETep (MHBEPTOPHO-
AKKyMYJISITOpHAs).

Bo3MoXXHO MOIKITIOUEHHE COTHEYHBIX (DOTOMOIYJIEH K BETPOreHepaTOpHON
CHCTEME YEPE3KOHTPOILIEPHI IS COTHEUHBIX CUCTEM.

9. Dxonommveckast 3 QeKTHBHOCTH

9.1. ["omoBast BEIpaObOTKA IEKTPOIHEPTUH BETPOIAPKOM 32 BHIUETOM JTHEH
«IITUJIE» COCTABUT B CPENHEM, - kKBT/4, 410 MU CyIIECTBYIONMX TapH-
(ax, cocrapisieT pyo0. B TojI.

(M3nuiiku 351, 3HEPTUM BO3MOXKHO MPOJABATH COCEHUM OPraHU3aLIMsIM. )

9.2. [pu cymiecTByroImeM ypoBHE SHEpPrornoTpeOeHnsT Ha 00bEKTe 3aKa3-
YHMKa U CYILECTBYIOIIEH CTOMMOCTH Tapuda py0./ kBt.u., mpu ycJo-
BUH COXPAHEHMS CYIIEeCTBYIOHIEro Tapuda, 1 NpH MaKCMMAJIbHOM HCIOJIb-
30BAHMM JHEPIUM, BHIPAOOTAHHOM BETPONAPKOM, CPOK OKYIIAEMOCTH COCTABHUT

roja.

* 3aIIaHUPOBAHOOE TIOBBIIICHHE CTOMMOCTH 3jiekTposHepruu ¢ 01.2012r. -
+15%, ¢ 01.2013r.- +15%

9.3. [pu ycrnoBum ydera pocta CTOMMOCTH TapU(OB Ha IIEKTPOIHEPTHIO,
CPOK OKYTIaeMOCTH JaHHOI'O IPOEKTa BETPOIapKa COCTABIISET . T.e.
CPOK OKYIIaéMOCTH BETPOMapKa yKJIAILIBACTCS B MIEPUO/] TAPAHTUITHOTO OOCITYKH-
BaHUSI.

94. 3a Bech TEpHOJ AKCIUTyaTaly, TIPH CYIIECTBYIONHX Tapudax, KO-
HOMIYECKHH AP EKT COCTaBUT - pyo.

9.5. [Ipu ycmoBum y4era pocta CTOMMOCTH Tapu(OB Ha AJIEKTPOIHEPTHIO,
AKOHOMHUYECKHUH 3PPEKT COCTaBUT OT pyO. U BhIIIIE.

10.I'apanTiu 1 00C/Iy;KUBaHKE
10.1.Cpoxk rapanTuitaeix ooszaresibeTs o BOC cocrarmnsier 3 roza.
10.2.CTouMOoCTh €XETOAHOTO MOCACTAPAHTHIMHOTO 00CTY>KUBAHUS BCETO BET-
porapka coctaBuT He 6osiee 160 000 py0O. (3ameHa BceX HEOOXOJUMBIX Y3JIOB,
CMa3Ku, OJIOKOB H T.1I.)
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MpunoxeHue 7

Bbi6op nnowaakm ona cTpoutenbCTBa BETPO-CONMHEUYHbIX 3MeKTpo-
CTaHLUMUMN.

3ajadeil MpoeKTa SBISIETCS PAaCCMOTPEHUE BOIPOCOB JELIEHTPAINA30-
BAHHOTI'O AJIEKTPOCHA0KEHUSI 00BEKTa. ITO:
v/ omnpejieieHre ONTHMAILHOIO COOTHOIIEHHS MOIIHOCTH M KOJIHMYECTBa
BETPOr€HEPATOPOB;
v’ onpejieeHre ONTUMAIBHBIX TapaMeTPOB (POTOIIEKTPHYECKUX TTAHEIIEH.
v/ pe3epBUPOBAaHHE BETPO-COJHEYHON DIIEKTPOCTAHIIMU AM3EIbHBIM I'€He-
paTopoM.
ONTUMAJIbHbBIE PEXXUMBI paOOTHI THOPUIHOM AJINEKTPOCTAHIINH;
KOMMEPUYECKasl OLICHKA ITPOEKTA.

AN

[Ipoekt Bkitouaer ciuenyromue craauu (Puc.1.).

OueHb BaXXHO BBIOpaTh MECTO JJISI IUIOMIAJKU PYKOBOJCTBYSCH CIIEITY-
IOIIUMU KPUTEPHUIMHU.

JIs1 yCTaHOBKM COJTHEYHBIX MOJYJIEH HEOOXOJAMMO MPOCTPAHCTBO, KO-
TOPOE HE JlaeT TeHU Ha cojHeYHbIe Moayau. CoMHEYHBbIE MOJYJIH , KOTOPhIE
CTaBSIT CTAllMOHAPHO OOpaIlleHbl B CTOPOHY IOra M MMEIOT HAKJIOH, PaBHBIM
yIJIy HIMPOTHI MECTHOCTHU. HaKJIOH COJIHEYHBIX MOJyJIEH MOXKHO KOPPEKTH-
pPOBaTh B 3aBUCMMOCTH OT BPEMEHH rojia.

Jlns BeTporeHepaTopoB HEOOXOJMMO CBOOOJHOE MPOCTPAHCTBO OT
Onm3aexkamux OOBEKTOB: JCPEeBbEB, JTOMOB. HacTo HEOOXOAMMO BIIHCATH
yCTaHaBJIMBAEMbIE MAauThl BETPOTEHEPATOPOB B Peiibed) MECTHOCTH, KOTOPHIN
BBIJICJICH JJISI CTPOMTEIHCTBA BO300OHOBISIEMBIX MCTOYHUKOB SJIEKTPOIHEP-
ruu. [lpuBenem mpumep pasmenieHus OOOPYIOBAHUS ISl MPEII0KEHHOM
TJIOIA/IKY JJIs1 YCTAHOBKH BETPO-COTHEYHOM 2JIEKTPOCTAHIIUU.

B ycnoBusx orpaHMyYe€HHOM IIIOLIAAN, BBIAEICHHOW aIMUHUCTpALUEn
palioHa HEOOXOIUMO BIIUCATH BETPO-COJHEUHYIO AJIEKTPOCTaHIMIO. Bbije-
sieHHas wiomanb coctasiageT 10 000 kB. m.

[Tnomanka mox crpoutensctBo BCO pacrnonokeHa Ha TEPPUTOPUH
MOJCTAHIIUU B IICHTPE Cela.
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Mo | ‘Haseanne sanadn {OnuTensHocTs |  Havano | OkoHuanue (lop 1 _ ilon 2 _
P | f -1 [ . [Mi2 (e
0 0102 03040506 07 {08 0510 {11 1201 {02 03 {04 {05 06 {07 {08 {09 10 11 ||

1 1E MpeaMHBECTMUM OHHBIE MCCNeLoBaHunA 60 predt  UT01.01.15 Cp 25.03.15 S

2 M| C6op MHEepMaLMK No BETPOBOH U CONHEYHOH 263 pHed  UT26.03.15 C626.03.16
| IHEPTHA I

3 E MHNEHEPHBIE MIBICKEHW A 30pHed Ut 26.03.15 Cp 06.05.15

4 MoAcHMTenbHan sanucka (32 c1p.) G0 pueit Cp18.05.18 Br 09.08.16

5 Cxema MNaHNPOBOUHOR OPraHi3aLMH JEMENEHOro 60 pHed 4t 10.09.15 Cp 021215

yyacTia (13 cTp.)

[ KOHCTDYKTUBHBIE M OGBEMHO-MNAaHUPOBONHBIE 60 aneld YT 031215 Cp 24.02.16
| pelweHus (18 eTp.)

7 E MNoppasaen 1. Cuctema anexkTpocHabxenus (34 cTp) 90 pHeit  UYT07.0515 Cp09.09.15

Eriim TpoeKT opraHusaLmMi cTpouTenscTea (17 cTp.) 60pHed  UT03.12.15 Cp 24.02.16;

9 E MeponpnaTka no obecneyer o NOXapHOH 30 pHell Cp18.0516 Br 268.06.16]
| BezonacHocTH (20 cTp.)

10 1[,3 MepeyeHb MepONPUATHIL MO OXpaHe CHPYN@IOWEeH 30 pHeit Cp18.05.16 Br 28.06.16;

i cpeasl (54 c1p.) |

1" 1 CMeTa Ha CTPOMTENBCTEO ODLEKTOB KAMMTANBHOMD 60 pHei 4T 250216 Br 17.05.16
cTponTenscTea (73 cTp.)

12 E TpeBosaHnAa K obecneyeHiio Ge30nacHoi 30 pHeil Cp18.05.16 Br 28.06.16;

IMCTNYATALMN OGBEKTOR KANMTANBHOTD i
cTponTenscTaa (53 cTp.)

13 E JNEKTPOHHBIA BAPWAHT HA INEKTPOHHOM HOCWTENE 2pHeil Cp 100816 Ur 11.08.16/ o
i (anck)

14_-3 MonyyeHne NONOKMTENBHOMD SAKNICYEHUA 60 gHeit MNT12.08.16 UYr03.11.16

FocyAapeTBeHHOR IKENepTHIG!
15 E MonyyeHne NONCHMTENBHIO JAKNIOYEHNA O NPOBEPKE G0 gHel  MT12.08.16 4 03.11.16
i CTH ONpes, CMETHOR CT
OB BEKTOB KANKTAMBHOMO CTPOMTENLCTEE,
CTPONTENLCTBO, KOTOPLIX MHAHCHPYETES ©
MPYENEYEHHEM CDEACTE PETMOHANBHOMD CGIoMKETa
16 T4 MNepeaaya NPoeKTa saKa sYNKY 14 ped  MT04.11.16
3apava e Bexa 4 BHelWHne aa4u ——

MpoexT: 3Tank NpoeKTa.mpp

fata: C6 14.02.15 MpepbiBanie i CymmapHan safada & 5 Bt Bexa <@
o, BoinonHeHus ——" CyMMEpHER 38848 NpoeKTa T KpaiiHui cpok 4
Cp. 1

Puc.1. Craguu npoekra.
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Teppurtopust npeAcTaBisieT co00W paBHUHHYI0 MECTHOCTb C OTMETKAMHU
BBICOT Nopsiaka 49 MeTpoB Hal YpOBHEM MOps. TeppuTopHsi UMEET IJI0IIAIb
10 000 xB. M 1 B HacTosIlIee BpeMsl JOCTYIIHA JJIsl Pa3BUTHUSI BETPOIHEPreTU-
k. BOC momrHocThio 0T 25 KBT MOkeT ObITh pa3meriieHa B Ipeiesax dToi
miomaaky. [lmonranka BeIeieHa aIMIHACTpAIICH pailoHa U UMEETCsl He00-
XOJMMOCTh MMEHHO Ha HEH pacCHoJIOKUTH 3JIEKTPOCTaHIMIO. Beiaenenue
3emMsid O(hOPMITSIETCST TOKYMEHTAIBHO M TIePEAaeTCsl ISl PACTIONOKEHHSI TIPO-
eKTa.

Kapra mectHocTH Puc.2.

B cooTBeTcTBUU C MPUHATHIMU PEUICHUSIMU MO MPOCKTUPOBAHUIO U pe-
3yJbTaTaMM T'€OJIOTUUECKUX UCCIIECIOBAHUM HaMeuaeM IIaHUPOBKY Hanbosiee
PaIMOHAIBHOTO PACIIONOKEHUs 000pYJOBaHUS JIEKTPOCTAHIIMM B COOTBET-
CTBUH C BBIJICJICHHOM Itomaakon (Puc.3.).
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CXEMA IUIAHHPOBOYHOH OPTAHHM3ALIMH
3EMEJNBHOIO YUACTEA
SR NPOSKMUPOSANILA M CIIpoUmEnsemen ofvenma:
wBempo-contieunan snexmpocmanyus c. Aramaeso, MapaGenvcrozo pafiona, Tomexod obracmu »

Pucynok 2. ®parMeHT KapThl ¢ 0003HaUeHHEM MecTopacnoioxenus Ajig BCOD BblenieHHOe aAMUHUCTPAIUEH.
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Cxema pacnonoxerwA eelpaboTor M 1:1000
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Pucynok 3. Cxema pacrnosnoxeHus 000py10BaHUs Ha IJIOLIAIKE.
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[IpuBenem erie ouH BapuaHT PaCIONOKEHUs 000PYI0BaHUS B COOT-
BETCTBHH C PEIbe()OM MECTHOCTH.

Bempo-Qu3ensHan JNEKMPOCTAHYUA HoHocmew 100 kBm dna abmoromrozo
nexmpockadxenun ¢. Hoboxuxonscxoe Anexcandpobexozo patona Tomckod odaacmy

Ham, | Ko ye| Aucm| N dox. famal

Pamamra y . R - Cmadus| Auem | Aucmob

Mpobepu 3EMENBHO20 HacmKa

Hay. omd. i !
CumyayuoHHs G naaH

. RO macwmad +100 000

MHBN noga |Mognuce u gama | BsaM. uHBN

Popram A4

Pucynok 4. Penbed mecTHOCTH.

124



Ha BbIeneHHo# OTKPBITOM IUIOIIA/IKE yCTaHABIMBAEM 5 BETporeHepa-
TOPOB.

JluzenpHas AJIEKTPOCTAaHLMsSA, YCTAHOBIIEHHAs B cene HoBOHMKOIBCKOE
o0ecreuynBaeT AIEKTPOIHEPTUEH BCEX MOTPEOUTENEH, €€ MOJE3HBIH OTITYCK
coctaBui B 2011 roxy350 teic. kBT.\roa, Tapud — okozo 17 py6 3a kBt 4.

B ynenbHOM Bece moTpeOisieMoi AIEKTPOIHEPTUH HAUOOIBIINI Tpo-
HEHT 3JEKTPOIHEPTUH MOTpedisier HaceneHnne - 55 %, coOCTBEHHOE IMO-
TpebJieHne KOMMYHaJIbHBIM MPEANpUITHEM (Ha KOTEIbHbIE, BOAOHAIOPHbBIE
Oamnu U T.1.) — 21 %, Or0AKETHBIMU OpraHu3alusaIMu notpedisercs - 7 % u
npoyuMu norpedutensmu - 17 %.

Hacenenue, norpebisitoniee 0oJiblie MOJOBUHBI OTIYCKAEMOM 3JIEK-
TPOSHEPI'HH, OIUIAYMBAET e€e Mo Tapudy, YTBEPKIECHHOMY AeNapTaMEeHTOM
tapudnoro peryiaupoanus u Ha 01.01.2012 cocrapisitonum 2.16 py6/kBT 4.
Pa3zHu1a nokpeIBaeTcs 3a CUET rOCyJapCTBEHHBIX JOTALIUMA.

Hcxonsa u3 mporpamMmsl COLMAIIBHO-D)KOHOMHYECKOTO Pa3BUTHUS CEJla
HoBoHuKOIBCKOE OCHOBHOM IP0o06JIeMOIl SHEProcHA0KEHUS B ITOCEJIEHUN SIB-
JsIeTCsl HEYIOBJIETBOPUTEIBHOE COCTOSIHUE SHEPTreTHUYECKUX ceTel u Heoboc-
HOBAHHO 3aHIKEHHBIM Tapu(d Ha 3JIEKTPOIHEPTHIO, BHIPAOATHIBAEMYIO TH-
3€JIbHBIMU AJIEKTPOCTAHLUSAMH.

Bce a31tu ycnoBus GopMupyOT MOJTOKHUTEIBHYIO Cpely Ui CO3/IaHus
aBTOHOMHOI'O BeTpomnapka Ha Tepputopun cena HoBonukonabsckoe. Co3nanue
JIOTIOJITHUTENIbHBIX TE€HEPUPYIOUIUX MOITHOCTEH Ha 0a3e BO300OHOBIISIEMOM
HSHEPreTUKHU B COCTOSIHUM HE TOJIBKO MOKPBITH ACPULUT JIEKTPOIHEPTUH, HO
Y CHU3UTH 3aTpaThl HA TOIUIMBO U HA €ro JOCTAaBKY U YBEJIUYUTH PECYPC pa-
00ThI ACHCTBYIOUIMX AM3EIbHBIX YCTAaHOBOK. PacmosnoikeHne renepaTtopoB B
HEIMOCPE/ICTBEHHON OJM30CTH K MOTPEOUTEINIO MO3BOJIUT COKPATUTH MOTEPHU
AIIEKTPOIHEPTUH, TIPU STOM, HE CO3/[aBasi HETaTUBHOI'O AaHTPOIOT€HHOI'O BIIU-
STHUS Ha JaHamadT 1 SKOJOTHIO.

B cootBercTBUM ¢ penbeoM MECTHOCTH BBIOMpaeM pPaCHOJIOKEHHE
BeTporeHepaTopos (Puc.5.).
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Seaobeu e odosHaveHus

Teuxriko- 3K GHOMUHBLKUE 0K 30!
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Pucynok 5. CxeMa pacnosoeHus BETPOTeHEPATOPOB Ha TUIOMIAIKE.
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