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BBEOEHUE

DKoJiornyeckue MmpodieMbl MIAHETAPHOTO MaciiTada u 0003pumas mep-
CIIEKTHBA MCTOILEHUS TOIUIMBHO-IHEPIETUYECKUX PECYPCOB 3€MIIM BbI3bIBA-
0T BO BCEM MHPE POCT HOBOW HHEPreTHMKH, OCHOBAHHOW Ha IIMPOKOMAC-
mTaOHOM UCIOJIb30BAaHUU BO300OHOBIISIEMBIX SHEPIOPECYPCOB ITUIAHETHI: COJI-
HEYHOT'O M3JIy4YEHUS], BETPA, HOTOKOB BOJIbI, TEOTEPMAIIbHON YHEPTUH U SHEP-
U OMOMACCHI.

DT TEHACHUUU OTPa)keHbl U B «DHEpreTuyeckoil crparerun Poccum Ha
nepuoa a0 2030 roga». B kauecTBe cTparernueckux UeJaed UCIOJIb30BaAHUS
BO300HOBIIIEMBIX UCTOYHUKOB 3Hepruu (BUD) u MecTHBIX BUJOB TOILIMBA B
ATOM JOKYMEHTE ONPECIICHBI:

v/ CHIDKEHHE TEMIIOB POCTa aHTPOIIOTCHHOM HArpy3Kd Ha OKPYKaroIIyIo
Cpeay W MPOTUBOACHCTBHUE KIMMATUYECKUM U3MEHEHUSIM MPU HE00XO0-
JTMMOCTHU YJIOBJIETBOPEHUS PACTYIIETO MOTPEOICHUSI YHEPTUH;

v/ panuoHabHOE KCIIOIL30BAHUE M CHIDKEHHE TEMIIOB POCTa IOTpedIIe-
HUS MMEIOLIUXCS PECYPCOB MCKOIMAEMOro TOIUIMBA B YCJIOBHUSAX HEU3-
OEKHOT0 UCTOIICHHSI €T0 3aIacoB;

v/ COXpaHEHHE 3710POBbs HACEIICHUS M KaYeCTBA JKU3HU MyTEM CHHKEHHSI
TEMIIOB POCTa 3arpsi3HEHUS OKPYKAIOLIEH Cpebl MPU UCTOJIb30BAHUU
MCKOIIaeMOT0 TOILJIMBA, CHIDKEHHE OOIIErOCYyAapCTBEHHBIX PacXoJI0B
Ha 3/IpaBOOXPAHEHUE;

v/ CHI)KEHHE TEMIIOB POCTa 3aTpar Ha pacupeieieHie U TPaHCIIOPTHPOB-
KY DJICKTPUYECKOW PHEPTUM U TOILJIMBA U BO3HUKAIOIIMX MIPU 3TOM I0-
TEpB;

v/ BOBIICUYEHHE B TOILIMBHO-DHEPTETHUYECKHMU OaJaHC IOIOJIHUTEIBHBIX
TOIUJIMBHO-PHEPI€TUYECKUX PECYPCOB;

v/ NOBBHIIICHHE YPOBHS 3HEPreTHYECKOM OE€30MACHOCTH M HAIEKHOCTH
HYHEPrOCHAOKEHUS 3a CUET YBEJIMUCHUS YPOBHSI €T0 JCIEeHTpaTUu3aIiu.

[To cymecTByrOmUM OIEHKAM, TEXHUYECKUNW PECypc BO300HOBIISIEMBIX
MCTOYHUKOB dHEPTruu (Mpeo0IIalaollyio A0 B KOTOPOM MMEET MOTEHIIUAI
MCIIOJIb30BAHUS SHEPTUH COJIHIIA U SHEPTUU BETpa) COCTaBIIAECT HE MeHee 4,5
MJIPJI.T y.T. B TOJI, UTO O0Jiee UeM B YETHIPE pa3a MpeBbIIaeT 00hEM MOTPed-
JIEHUS BCEX TOIUIMBHO-IHEPTETHUYECKUX pecypcoB Poccun. DKOHOMUYECKUI
noteHuuan BUD 3aBUCUT OT CyIIECTBYIOUIMX 3KOHOMUYECKUX YCIIOBUIA;
CTOMMOCTH, HaJIM4Ms W KayecTBa 3alacoB MCKOIMAEMBIX TOIUIUBHO-
HSHEPreTUYECKUX PECYPCOB; PErMOHAIBHBIX OCOOCHHOCTEH U T.A. YKa3aHHBIN
MOTEHIIUAJI MEHSETCSI BO BPEMEHHU U JIOJKEH CIEIUaIbHO OIEHUBATHCA B XO-
JIe TIOJITOTOBKU M PeaTN3alli KOHKPETHBIX POrpaMM U MPOEKTOB MO Pa3BU-
tiui0o BUD (¢ yyeToM KOMIUIEKCHOW OIIEHKM WX KOHKPETHOTrO BKJIaja B JI0-
CTHUKEHUE YKa3aHHBIX CTPATErHYECKUX LeIei).



BozoOHoBsiemast sHepreTuka ciocoOHa BHECTH 3HAYUTEIbHBIM BKIIAJl B
pelIeHre 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 MPECTABISETCS UHTETPAIIHS B
JU3EITBHYI0 CUCTEMY JJICKTPOCHAOKEHHS BETPOBBIX M (DOTOIIEKTPUUECKHUX
CTaHIIMH.

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

CrerneHp y4acTHsl 3JIEKTPOYCTAHOBOK BO30OHOBJISIEMOM 3HEPre€TUKH B
ANEeKTpU(UKAIUA OOBEKTa 3aBUCUT OT MHOTHX (DaKTOPOB, CPEAH KOTOPBIX
BAKHEMIIMMU SIBIIIIOTCA: dHEpreTndeckui noreHuuan BUD u ero uzmene-
HUE BO BPEMEHU, NOTPEOHOCTH 0OBEKTA B MOITHOCTH U SHEPIHH, TPEOOBAHUS
K HAJIeKHOCTH 3JIEKTPOCHAOXKEHMS, SIKOHOMHUYECKHE IOKA3aTed CHUCTEMBbI
ANEKTPOCHAOKEHUS. B 3aBUCUMOCTH OT 3TUX U ApYruX (GaKTOPOB BHIOMPAET-
Csl COCTaB U CTPYKTYpa SHEPIeTUYECKOI0 KOMILIEKCaA.

ITo cocTaBy COBpEMEHHBIE YHEPrOYCTAaHOBKH ISl JELEHTPAIU30BAaHHOIO
AJIEKTPOCHAOKEHUSI MOTYT CTPOUTHCS HAa OCHOBE ABTOHOMHBIX BETPOBBIX U
COJIHEYHBIX 3JIEKTPOCTAHIMKM WJIM HAa OCHOBE COBMECTHOI'O MCIIOJb30BAHMS
AJIEKTPOYCTAHOBOK BO300HOBIIIEMOIl HEPreTUKH M JIU3EJbHBIX 3JIEKTPO-
CTaHIMK. BapuaHT ¢ 1u3enpHON reHepanuen MOXKET peaan30BbIBATHCS C HC-
nosib3oBanueM J[OC B KayecTBe pE3EpPBHOIO HCTOYHHMKA SJIEKTPONUTAHUS,
an0o0 IS COBMECTHOW paboThl C 3JIEKTPOYCTAHOBKAMHU BO300HOBIISIEMOI
SHEPIreTUKU HA OONIYI0 HArPY3KY.

1.1. ABTOHOMHbIE€ CUCTEMbI 3HeKTpOCH36)KeHVIF| Ha OCHOBe BO3-
OoOGHOBNAEMbIX SQHEeproncTto4yHUKoB

N3-3a mepeMeHHOro xapakTepa rpa(uKoB 3JIEKTPONOTPEOICHUs U SHEP-
reTUYECKOTO TOTEHIMaNa BO300HOBISIEMOTO HCTOYHHKA, B COCTAB CXEMBI
HSHEPrOCUCTEMBI JOHKHO BXOJUTh YCTPOUCTBO HAKOIICHHUS 3JIEKTPOIHEPTUU.
O6o00uIeHHasi CTPYKTypa aBTOHOMHBIX BETPOBBIX M COJIHEYHBIX JJIEKTPO-
CTaHIIMM MOKa3aHa Ha puc.l.



=
oy
w

I

— N3 | B/M H

Ab BH

Puc.1. AemonomHas ycmanoexka 60300H08IAEMOU IHEPLeMUKU.
BUD-60306H06156Mb111 UcmouHuk dHepeuu, [IT13-npeobpazosamens nepeuuHo2o 3Hepeo-
pecypca, B/l1-svinpsamumens unu npeobpazosamens snekmposHepauu, Ab-
akkymynamopuas oamapes, AU-asmonomuwiii uneepmop, H-naepyska, bH-6annacmuas
HazpysKa.

B naHHOW cxeMe Harpyska 4epe3 aBTOHOMHBIM HMHBEPTOP IUTAETCS OT
aKKyMyJIATOpHON Oarapeu. IlukoBass MOIIHOCTb Harpy3Ku ONpEIEsAeTcs
MOIIIHOCTBIO HAaKomuTeNlsd M uHBepTopa. CpenHss MOIIHOCTh HArpy3KH Ha
KOHKPETHOM BPEMEHHOM HMHTEPBAJIEC ONIPEAEIIAETCS MOJ0KUTEIBHBIM YHEPre-
TUYECKUM OaJlaHCOM HAKOIUTEJs, KOTJla ero SHeprus, nouydyeHHas or BUD,
IPEBBILIAET YHEPTUIO OTAAHHYIO B Harpy3Ky (c yueroMm Ko3(p(ULIHUEHTOB IO-
JI€3HOr0 JEHCTBHUS W PAaLMOHAIBHBIX PEXKUMOB PAOOTHI 3HEPreTUUYECKOTO
o0opyioBaHus, B IEPBYIO0 Ouepeab aKKyMYJSATOPHBIX Oarapeil). bamnactHas
Harpy3ka NpUHUMAeT BO3MOXKHBIC M3JIMIIKU 3JIEKTPOIHEPTHH, HE BOCTPeOo-
BaHHbIE B TEKYIINIl BPEMEHHON MHTEPBaJ HArPy3KOM U aKKyMYJIATOPHOU Oa-
Tapeen.

OueBuiHO, 4TO sl oOecrnieueHus: YHEProdPheKTUBHOrO pekuma o0opy-
JIOBaHUsl pacCMaTPUBAEMOI0 YHEPreTUYECKOT0 KOMIUIEKCAa He0OXOoAuma HH-
TEJUIEKTYaJIbHAsI CUCTEMA YIIPABIICHHUSI €70 SJIEMEHTAMM.

B cBs3M ¢ CylIeCTBEHHBIMH CYTOYHBIMU M3MEHEHMSIMU IOTEHIIAAJIA BET-
pa 1 COJIHEYHOI'0 U3TyUEHUs!, KOTOPble OOBIYHO HE COOTBETCTBYIOT CE30HHBIM
U CYTOUHBIM HM3MEHEHUSM IpadMKOB 3HEPromnoTpeOiIeHUs], JEKTPOCHAOMke-
HUE JCLICHTPAIN30BAHHBIX OOBEKTOB TOJBKO OT BO30OHOBIISIEMBIX JHEPro-
UCTOYHUKOB MPAKTUYECKU HEBO3MOXKHO. OOIacTh X MPUMEHEHHMs], KaK Ipa-
BUJIO, OIpPaHUYEHA OTJEIbHBIMU MOTPEOUTENSIMU MOIIHOCTBIO B Ipenaesax
equHuIl KBT.

1.2. FTMOpUAHBLIE CUCTEeMbI 3NIeKTPOCHABXeHUs ¢ AyoNUpPYoLWUMHK
An3enbHbIMU 3M1IEKTPOCTaHLMAMMU

Coueranue rapaHTUpoOBaHHOrO 3HeprouctouHuka — JIDC u HecTaOuib-
HOTO BO300OHOBIISIEMOTO TO3BOJISIET MOCTPOUTH YHUBEPCAIbHBIE YHEPTOKOM-
IJIEKCHl C HEIUIOXMMH TEXHUKO-3KOHOMHUYECKMMHU XapaKTepUCTHKAMH,



HAJeKHO 00ECIeUMBAIOIIMMU 3JIEKTPOCHAOKEHNE PaA3IMYHBIX JELEHTPaIN-
30BaHHBIX OOBEKTOB.

BapuanT SHepreTnyeckoro KOMIUIEKCA C JIBYMsS JHEPrOMCTOYHHMKAMMU
Kbl U3 KOTOPBIX CLIOCOOEH MOKPBIBATh B OMPE/ICIICHHbIE BPEMEHHbIE UH-
TepBajbl NOTPEOHOCTH AIEKTPUUECKOW HArpy3Kd XapaKTEepU3yeTCs MaKCH-
MYMOM BO3MOXHOCTE€M MO 3aMELICHHUIO JHU3EJIbHOM TE€HEpaluu >SHEpPrueu
BO300HOBIISIEMOr0 MCTOYHHMKA. COKpallleHHe BpPEMEHU padOThl JU3EIbHON
YacTH 3HEProKOMILIEKCa O0eCrneyrMBaeT MaKCUMYM SKOHOMHUHU IU3EIbHOTO
TOIUIMBA U YBEJIMYUBAET CPOK AKcruryatanuu [[9C.

Bo3smoxnocTh otkntouenus JJ9C B neproapl BBICOKMX 3HAYEHUW MOTEH-
1Masa BO30OHOBIISIEMOI0 SHEPrOpECypca JOCTUTAETCSl YCIOKHEHUEM COCTaBa
rUOpPUIHOTO YHEPTOKOMILIEKCA U AITOPUTMOB YIIPABIICHUSI €70 DJIEMEHTAMH.

OO6o0meHHas cxema THOPUIHON CHUCTEMBI JICKTPOCHAOKEHUSI paccMart-
pPUBAEMOTO THUIIA IPUBEACHA HA PUC.2.

09C —-»— BH

WKHA
nepemeHHoro

— N3+~ NH = s+ H

UINDB [«

Puc.2. I'ubpuonwiii snepeemuueckuii komnaexc ¢ oyonupyroweti JJIC.
HDC-ouzenvnas snekmpocmanyus, [1113-npeobpazosamens nepsuyHo2o suepeopecypca,
IIH- npeobpaszosamenv nanpscenus, UI1b-ucmounuk becnepeboiinoco numanus, H-
Haepyska, bH-b0annacmuas naepyska.

[IpencraBnenHass cxema TUOPUIHOIO SHEPreTUYECKOro KOMILIEKca
IpeaycMaTpuBaeT OObEIMHEHHUE PA3JIMYHBIX HCTOYHUKOB 3JIEKTPOIHEPTUU
Ha IIMHE [IEPEMEHHOTr0 TOKA.

B nepuos BeIcOKOT0 noTeHIMaia Bo300HOBIsieMoro sHepropecypea J19C
orkiouaercs. Konebanus morpednsieMoir u renepupyemori or BUD morHo-
cTH aeMmndupyercs 3anacom >Hepruu B akkymyisaropax UIIb, aro mo3Bomsier
YMEHBIINUTh KOIn4ecTBO 3amyckoB [I29C.

B 3aBucumocTH OT COOTHOILIEHHMsI yCTaHOBIEHHBIX MomHocTed [IOC m
YCTAaHOBOK BO300HOBIISIEMON DHEPTeTUKH B THOPUIHOM KOMIUIEKCE MOXKET



IpeaycMaTpuBaThCa pasieibHas padoTa 3TUX SHEPrOMCTOUYHHUKOB WIIU pe-
UM HX MMapajuieIbHON paboThl Ha OOIIYI0 HArpy3Ky B OMpPENEIEHHBIX CUTY-
anusx.

O4eBUAHO, PEKUM Pa3ACIbHONW pabOThl MOJApPa3yMEBAaE€T OTHOCUTEIHHO
0OJBIIYI0O yCTaHOBJIEHHYIO MomHOCTh IIIID Bo30OHOBISIEMOrO 3HEpProO-
ncroyHuka. COOTBETCTBEHHO, MTHOBEHHAs MOIIHOCTb BETPOBOM WM COJI-
HEYHOW SJICKTPOCTAHIIMM MOXET CYIIECTBEHHO NPEBBIIIATH HOMUHAIBHYIO
Harpy3ky. g yTuin3anuu U30BITOYHOM AJIEKTPOSHEPTHH MpeayCcMaTpuBa-
eTcs OayacTHas Harpy3ka bH.

Jlonss «3eneHoi» ANEeKTPOIHEPTHH B OOIIEM 3HEpPreTHYecKoM OanaHce
paccMaTpUBaEMOIl CUCTEMBI 3JIEKTPOCHAOKEHU OOBIYHO COCTABIIIET HE Me-
Hee 50%.

[Tpy MEHBIINX YCTAaHOBJIEHHBIX MOIIHOCTSAX YCTAHOBOK BO300HOBIISEMOI
DHEPIreTUKH YBEJIIMYMBAETCSA Harpy3ka Ha JIW3ENbHYIO0 reHepauuto. Poct ort-
HOCUTEJIBbHON MPOJOJIKUTENIBHOCTH pexxuMoB renepauun 11119 BUD we no-
CTaTOYHOM JJIi TEKYIIEro MOKPBITHUS HArpy3Kd OIpeessieT Leaecoodpas-
HOCTh PEXKHMMOB TapajljIeIbHONW pabOThl TOIUIMBHOTO W BO300HOBJISIEMOTO
KOMIIOHEHTa THOPUAHOMN AIEKTpOoCcTaHIMU. Peanu3aius Takoro poja pexxuma
TpeOyeT JOMOJHUTEIIBHOTO YCIOKHEHUS! AITOPUTMOB YIIPABIICHUS SHEPIreTH-
YEeCKOT0 KOMILJIEKCAa BBEJICHHEM B €0 COCTaB COOTBETCTBYIOIIETO 000pYIO-
BaHUSI: YHUBEPCAIBHOTO UHBEPTOPA, CIIOCOOHOr0 padoTaTh aBTOHOMHO U Ia-
PAJUIENIBHO € JIEKTPUUYECKOMN CETHIO, YCTPOMCTBA CHHXPOHU3ALUU.

JlanpHEHIIUM pa3BUTHEM WHTEIJIEKTYAJIbHBIX TUOPUIHBIX CHUCTEM 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 HArPy30K 3a CYET CHMXKEHUS YaCTOTHI BPAILICHUS
N3eNb-TeHepaTopa.

OObIyHO B KauecTBe mpeobpaszopatens HanpsokeHus [IH B Takux cucre-
Max HCIOJIb3YIOTCS BBITPSIMUTEILHO-UHBEPTOPHBIC MPEOOPA30BATENH YACTO-
ToI (B-AHN). Takue »xe nmpeoOpa3zoBaTen BXOIAT B COCTAB COBPEMEHHBIX BET-
POAIEKTPOCTAHIINNA. DTO 0OCTOSATENBCTBO, a TAKXKE T€HEpaLUs JIEKTPOIHEP-
ruv (POTOIICKTPUIECKUMU MOJYJISIMA HA TOCTOSHHOM TOKE, OMPEICISIIOT
BO3MOXHOCTh OOBEIUHEHHUS SHEPrOUCTOYHUKOB THOPHUJIHOM CHUCTEMBI Ha
IIMHE MOCTOSHHOTO TOKAa C MOMOILBIO BBIIPSMUTENEH WM MpeoOpazoBarte-
ne#t Hanpspxenus (B/I1).

[IluHa NMOCTOSIHHOTO TOKa SBJISIETCSI KOHKYPEHTHO-CIOCOOHBIM BapuaH-
TOM TIOCTPOCHHSI CUCTEMBI, OOBEIUHAIONICH SHEPrOUCTOYHUKU Pa3IUYHON
(bu3HYecKOi MPUPOIBI.



a3cC — MNH ——>{ BH

nepemeHHoOro
2O nna | nH = L+ H

UMNB [«—

Puc.3. I'ubpuonwvlii sHepeemuueckull KOMIIEKC ¢ WUHOU NePeMeHH020 MOKA U UHBEePIOp-
nou /[2C

gac i~ B H

Bﬁb MM > Bln noc::::::oro BH

TOKa

AY

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

[IpeumyiecTBa MIMHBI IEPEMEHHOTO TOKA IMPOSIBIISIIOTCS MPHU MOCTpOE-
HUU CHUCTEMBI PACTpPEEIICHHOW TeHepaliui, OObBIYHO WMEIOIIEeH MECTO IpHU
WHTETPAllMA dHEProycTaHoBOK BMD B CyIIECTBYIOIIME CHCTEMBI 3JICKTPO-
CHaOKEHHS.

1.3. FTMOpuaHbIe CUCTEeMbI 3J1IeKTPOCHaGXeHUs1 C COBMECTHOM
BeTPO-COJIHeYHO-AN3eNbLHON reHepauuen

CoBMecTHast paboTa B aBTOHOMHOM cucteme aekTpocHadxkenus J9C u
YCTAaHOBOK BO300HOBJISIEMON HHEPreTHKH HauOoliee pPaluOHAIBHO OCy-
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IIECTBIISIETCS KaK paboTa BETPOBOM U (POTORIEKTPUUECKONW CTAHIIMU HA HJIEK-
TPUYECKYIO CeTh, 00Pa30BaHHYIO AU3EIbHOM dnekTpocTtaniueit. J[9C B aToM
Cllydae pacCMaTpHBAETCsl KaK OCHOBHOW MCTOYHHUK 3JIEKTPO’HEPIUH, a yda-
CTHE B FeHepaluy BO30OHOBIISIEMbIX HCTOUHUKOB JIEKTPOIHEPTUU MTO3BOJISET
SKOHOMMTH YaCTh TOIUIMBA.

[To ycrnoBusIM yCTOMYHMBOCTH CHCTEMBI 3JIEKTPOCHAOXKEHUS, ONpeessie-
MBIM cooTHomeHueM MomHocTeil [I9C u ceTeBbIXx MHBEPTOPOB (POTO- MK
BETPO3JIEKTPOCTAHIMI, MIHOBEHHasi MOIIHOCTb BO300HOBIIIEMOM 4YacTu
DHEPreTUYECKOr0 KOMIUIEKCa He JoJpkHa mnpeBblars 40-50% wmomHocTH
JD2C. CooTHollIEHHE CPEAHUX 3HAUCHUN MOIIHOCTENH BO30OHOBISIEMON U JU-
3eJIbHOM YacTeil ruOpUAHOIO SHEPrOKOMILIEKCAa OPUEHTUPOBOYHO COCTABIISA-
et 1/5.

CrpykTypa Takoro KOMILUIEKCa IPUBEICHA Ha PUC.5.

nacC » H

B—VP—> nna

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

JIoCTOMHCTBOM TMOJOOHBIX KOMIUIEKCOB SIBJISIETCSI UX MPOCTOTA, MO3BO-
JISIOIAsT CHU3UTh TPEOOBAHUS K CUCTEME yIPABICHUS M CBECTH K MUHUMYMY
coCcTaB 000pYOBaHUS.

HenoctatkoM Mog00HBIX KOMIUIEKCOB SIBIISICTCS CPAaBHHUTEIIBHO HEOOJIb-
I0M 00BEM 3aMEeIleHHUs AU3EIbHON TeHepaIHH.

2. BbIBOP COCTABA U CTPYKTYPbl SHEPFETU4YECKOI'O
KOMITJIEKCA

OOBbeKThl BO30OHOBIIIEMON SHEPTETUKU B CHILY 3aBUCHMOCTH OT IPUPO-
HBIX YCJIOBHMM, MHOTOOOpPa3HBIX KOMIIOHOBOK, COCTaBa, cIioco0a IpOU3BOA-
CTBa paboT, B3aMMOJICUCTBUS C OKPY’Kalollel cpefoid, B OONBIIUHCTBE CIIy-
4acB YHUKAJIbHBI.
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Bp100op onTUManbHOrO BapuaHTa MPOCKTa MPEIyCMaTPUBAET y4eT MHO-
I'MX B3aUMOCBSI3aHHBIX (DAKTOPOB M MPOU3BOTUTCS MOCPEACTBOM CEpUU I10-
CJICJIOBATEILHBIX YTOUHSIONINX PACUCTOB.

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

v/ OlleHKa YHEPreTHYECKUX MOTPEOHOCTEN 00BEKTa DIEKTpOCHabKe-
HUS,

v/ OIlCHKa KOHOMHYECKOTO IMOTEHI[MATa BO30OHOBISIEMOTO 3HEPIo-
pecypca ( BeTpa U COJIHEYHOTO H3ITyUCHUS);

v’ mapameTphl SHEPreTUYECKOr0 000PYI0BAHHS;

v/ yCTaHOBJIEHHAs MOIIHOCTh KOMIUIEKCA M €r0 COCTABJISIONINX;

v’ mapaMeTpbl KOMMYHHKAIIHH.

Ha cramuun TDO mnpoekTa 00s3aTEIBHBIM SBIISETCS SKOHOMUYCSCKHI pac-
YeT MPOCKTA U OlleHKa ero 3 (HEKTUBHOCTH.

2.1. OueHKa 3HepreTM4YeCKMX NoTpebHocTen 06O HLEKTaaNeKTPo-
CHaGXxeHuA

OOBEKTHl  JICHEHTPAIM3OBAHHOTO  JJIEKTPOCHAOXKEHHSI  Pa3InyaroTCs
00JbIINM pa3HOOOpa3ueM MO YCTAaHOBJIEHHOM MOILHOCTH, PeXUMaM SHEpro-
notpebseHusi, TpeOOBaHUSAM K KaueCTBY 3JIEKTPOIHEPTUU U T.I., B CBSI3U C
4yeM, UX JJOCTaTOYHO CJIOXKHO Kinaccupuuuponars. Haubomnbiiee pacrnpoctpa-
HEHHUE JCLEHTPATU30BAaHHBIE CHUCTEMBI 3JEKTPOCHAOKEHUS TMONYYHIN IJis
oOecreyeHus MEKTPUIECKON SJHEPTUEN CIEeqYIOIINX FPYII NOTPEOUTENEi:

e UWHAMBHUAyaAIbHBIC TOTPEOUTETN HEOOIBIION MOIITHOCTH OT €IUHUIL 0 Je-
CATKOB KBT — KOTTEeI’)KM M 3aropoJiHbIe JOMa, MET€OCTaHI[MH, BBILIKUA CO-
TOBOI CBSI3M, MOJIEBbIE OOBEKTHI U AKCHEAULINH, PepMEepCKUe XO3sICTBa,
NOTrpaHUYHbIC, PalapHble U HABUTALIMOHHBIE MOCTHI U T. 11.;

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

o IIPOMBILUIEHHBIE MPEANPUATHS C YCTAHOBIEHHOW MOLIHOCTBIO OT COTEH
70 ThicAd KBT — riiaBHBIM 00pa3om mpeanpusatust HedTe - ra3o00bIBa-
IOIIEN OTpacieu.

XapakTepHOl 4epTOl JACLEHTPATU30BAHHOIO MOTPEOUTENS SIBISIETCS
PE3KOMEPEMEHHBIN rpauK 3JIEKTPUUECKON HArpy3Ku B TEUEHHE CYTOK M I'O-
na. B xauectBe mpumepa, Ha puc.6 IpUBEAEH CYTOUYHBIM rpaduk norpeodiie-
HUS HEOOJIBIIIOTO aBTOHOMHOTO MOcCeJieHus [2], a Ha puc.7 — roJ0BOM rpa-
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¢buk. [Ins HagesxxHoro obecrnedyeHus MOTpeOUTENs FIEKTPOIHEPTUEH B TaKUX
YCJIOBHSIX HEOOXOJUM TPOCTOM, HAJEKHBIM, IKOHOMUYHBINA, MAHEBPECHHBIN
MCTOYHHUK DJICKTPOIMUTAHUSA, KOTOPHIA UMEET BO3MOXXHOCTh KOHCTPYKTHUBHO-
T'O UCTIOTHEHUS Ha MUPOKUN JUANa30H yCTAHOBICHHBIX 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.

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

Centsiops| 39840 Mapt

Oxts10ps | 42000 AHBa...

Hosibpe | 35600 0 10000 20000 30000 40000 50000
Jlexa6ps | 36560 KBT™

Puc.7. I'ooosoti epaghux snekmpuueckux Hazpy3ok obvexma
ABMOHOMHO20 IJIeKMPOCHADIHCEHUSA



Pacuernas snexTpuueckass MOIIHOCTh ABTOHOMHOTO OOBEKTa 3JIEKTPO-
CHAOXKEHMSI OMPENIEIACTCSA MO U3BECTHBIM METO/IMKaM. Tak, eciii B Ka4eCTBE
00BEKTA AIEKTPOCHAOKEHUS BBICTYIIACT MPEANPUATHE, TO MOKHO HCIIOIb30-
BaTh METOJl YIOPSAIOYCHHBIX AUarpaMM . Eciii 00BEKTOM SIBISETCS JKHIIOE
3n1aHue (pa3auyHbIX TUIOB) WM KOMIUIEKC 3[aHUM (MOCEJIOK, MUKPOPaloH)
TO MO>XHO BOCTIONB30BAaThCS METOAMKAMHU, H3I0KEHHBIMU B [2]. CiiemyeT oT-
METUTh, YTO TIEPEe] HAYAJIOM pPacYeTOB HEOOXOAMMO TMPOAHATH3UPOBATH
YCTaHOBJICHHBIE DJICKTPOIPUEMHUKH IO TIOTPEOJIIEMOM MOIITHOCTH U TIPOBE-
CTH KOMIUICKC MEPOTPUATHIA 10 CHUKEHUIO MoITHOCTH. Hampumep, B kade-
CTBE OCBEILEHUS MCIOJIb30BaTh dHEprocoeperaronye (CBETOAUOIHbIE) JIaM-
b, UCKJTIOYUTh TAaKHE JJICKTPOIPHUEMHUKH, KaK «TEIIbIA MO, OOHIephl 1
Ap.

Jlist MoaenupoBaHusl JIEKTPUYECKONM HArpy3ku oOBbEKTa MOXKHO HC-
M0JIb30BaTh BEPOSTHOCTHO-CTATUCTHUUYECKYIO MOJIENb, 3aaBa€MyI0 BhIpaXKe-
HUEM:

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

P - MmaTemaTH4ecKoe OXKUaHUE HATPY3KH HA i-OM Yace CYTOYHOro rpaduka;

l
L - KO3 OUIKMENT HAEKHOCTH PACUETa, KOTOPBIA ONPEEIeT BEPOITHOCTD,
C KOTOPOH Cily4ailHble 3HAYEHUS! HArpy3KU OCTaHYTCS MEHBIIMMH IPUHATOrO
pacuerHoro 3Ha4deHus P, ;o (F) - cpefHee KBapaTHIHOE OTKIOHEHUE I i-

Ol CTYIIEHU CYTOYHOTO rpaduka.

[Ipn HOpMaJIBHOM 3aKOHE pacHpeeiICHUsT BEPOSATHOCTEH BEIMYWH
Harpysox, npu =2, o(P)=0,025.

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

['paduku HA puc.8 mpencTaBiIeHbl B OTHOCUTENbHBIX SAMHUIAX U M03-
BOJISIFOT 10 M3BECTHOMY 3HAYCHHIO MAaKCUMAIbHOM HATrpy3KH OOBEKTa DJIEK-
TpocHaOxkeHuss P (kBT) noimyunTh cyTOuHBIN Ipaduk pacueTHON HArpy3Kku

o0BeKTa 11 JIF000ro IHA roaa:

Ppi = ISLPmax(l t ,BU(Pi))Kc ’

rae K, — Ko3hPUIMEeHT CE30HHOCTH, 3HAYEHHE KOTOPOTro IPEACTaBIICHBI B
taoum. 1.
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Puc.8. Tunogvie cymounvie epagpuxu Hacpy3Ku 0eyeHmpaiu308auHblX nompeoumeset

Tabn.1 — Koagpgpuyuenmoi ce3onHocmu 0ist CYMOUHbIX 2PADUKO8 HACPY3KU
OdeyeHmpanu308anHulx nompebumenetl

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

kc
1 SIHBapb 1,0
2 deBpaib 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 Tpaduk
Harpy3Ku JIEHEHTPAIM30BaHHOTO MOTPEOUTENS AJisl STHBAapsl Mecsila, Ha KOTO-
POM IIOKa3aH IMaIla30H BO3MOXKHOI'O M3MEHEHHUS Harpy3Ku Ha Ka)KOM 4ace
CYTOK.
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Puc.9. Cymounuwuii epaghux nazpy3ku oeyeHmpaniuzo8anubix nompeoumerneii il AH8aps.

B pesynbTaTe mnonaydyaemM HMMUTALMOHHYIO MOJIENb DJIECKTPUUECKOM
Harpy3ku aBTOHOMHOTO OOBEKTa 3JIEKTPOCHAOKEHMS, KOTOPYI) MOXHO HC-
MOJIb30BAaTh JJISl OMNPEACIICHUS DHEPreTHUECKUX XapaKTEPUCTUK CUCTEMBI
AIEKTPOCHAOXKEHUS C BO30OHOBIIEMBIMH SHEPTOMCTOUYHUKAMM.

2.2. OueHKa BeTpO3HepreTMyeckoro noteHumana

BerposHeprernuecknii mOTEHIMAN OMPEACTACTCS KAaK MOJHAs JHEPTUs
BETPOBOTO IMOTOKA KAaKOW-TMOO MECTHOCTH Ha OIpPEEICHHOW BBICOTE Ha
IIOBEPXHOCTBIO 3EMJIN.

DHeprusi BeTpa XapakTepU3YyeTCs CKOPOCTHIO, SIBISIOIIEUCA CIy4allHOU
MIEPEMEHHON B IPOCTPAHCTBE U BpeMeHU. [loaTOMy, SHEpreTHuecKkue xapak-
TEPUCTUKHU BETPA MPEACTABIISIIOTCA BEPOSITHOCTHBIM OMHUCAHUEM CIIyYalHOTO
IIPOLIECCA U3MEHEHUSI BETPOIHEPTETHUECKOTO moTeHnuaia. OCHOBOM Bepo-
ATHOCTHOTO MOAXOJa ABJISIETCSA TUCKPETHU3alMsl BPEMEHHOTO Ipoliecca, mo3-
BOJISIFOIIAS. CUYMTATh HE3aBUCUMBIMH U MOCTOSIHHBIMH BCE ONpPEJEsieMble T1a-
paMeTpbl Ha HHTEpBAJIE TUCKPETU3aluU. B KauecTBe BpeMEHHBIX NHTEPBAJIOB
CTAIMOHAPHOCTH OOBIYHO UCIOJIb3YETCS Yac, CyTKH, CE30H, TOJI.
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COBOKYIHOCTB a3pOJIOTHYECKUX M DHEPTETUUYECKUX XAPAKTEPUCTUK BET-
pa oO0BeAMHSIETCS B BETPOIHEPTreTUUYECKHM KamacTp pernoHa. OCHOBHBIMU
XapaKTEePUCTUKAMU BETPOIHEPreTUYECKOTO KalacTpa SBJISIIOTCS:

— CPEIHEroJ0Basi CKOPOCTh BETPA, FTOJOBOM U CYTOUYHBIM X0/l BETPA;

— TIOBTOPSIEMOCThH CKOPOCTEH, THUIIBI M TIapaMeTphl (PYHKITUH pacrpeerie-

HUs CKOPOCTEW BETPA;

— BEpPTUKAJIbHBIA POQUIH CPEAHEH CKOPOCTH BETPA;

— yJeJibHasi MOIITHOCTh U yJIeJIbHAsi SHEPTUs BETPa;

— BETPOIHEPTETUUYECKUE PECYPCHI PETUOHA.

JInst mostydeHus: JOCTOBEPHBIX JAHHBIX O CPEIHUX CKOPOCTAX BETpa Tep-
PUTOPUHN HEOOXOJMMO HCIOJIb30BaTh 3HAUYUTEIIbHBIE 00bEMbI U3MEPEHUN B
TEUECHHUE JI0CTATOYHO JUIMTEILHOTO BpeMeHu. B muteparype [30] npuBoasTcs
peKoMeHaaIuu o 1menecoodpazHoctu 10-meTHuX 00beMOB BHIOOPKH HAOIIO-
JICHUH.

CpenneronoBasi CKOPOCTh BETpa OMpPEAEIIeTCS Kak cpeaHeapupmeTnde-
CKO€ 3HAUYE€HHUE, MOJYYEHHOE B PE3YyJIbTAT€ U3MEPEHUN CKOPOCTU Yepe3 pPaB-
HbIE TIPOMEXKYTKH BPEMEHU B TEUCHHE 3aJIaHHOTO TEPHOJa: CYTKH, MECHII],
roJi, HECKOJIBKO JIET:

| R
ch:;ZVi,
i=1

rae J/; — CKOpOCTb BETpa B MHTEPBAJIE U3MEPEHUS I; 1 — KOJIUYECTBO UHTEP-

BAJIOB U3MEPEHUM.

JlanHbie HaOMIOCHUHN MpECTaBICHBI B AJEKTpOHHOM 0aze «Cepep mo-
rojga Poccun» [4] npencrasisier coO0l €KeTHEBHBIE PE3YIbTaThl H3MEPEHUIN
10 HECKOJIBKY pa3 B CyTKHM Ha KOHKPETHOW METEOCTaHIUH.

JUis 4MClIeHHOM OLIEHKHU pa30poca CKOPOCTEH BETpa OT CPEIHEro 3Haye-
HUSl UCHOJb3yeTcs KOA()(PULUHMEHT BapHallUd CPEIHUX CKOPOCTEW, KOTOPBIH
OIPEIEISIETCS BBIPAKEHUEM :

= SV
Vep

rae §,— CPEeIHEKBAJAPATUYHOE OTKIOHEHHE TEKYIEH CKOPOCTH BETPa OT

Cy

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

OJl BpEMEHU.

CpenHsst CKOpOCTh BETpa CIYKUT OPUEHTUPOBOYHBIM IOKA3aTENNEM, Xa-
PAKTEPU3YIOIIUM BO3MOXKHOCTh NPUMEHEHUSI BETPOIJIEKTPOCTAHLIMM B JaH-
HOM MeCTHOCTH. KpuTepusiMu CyKUT 3HAYEHUE CKOPOCTEW BETpa MPHU KOTO-
PBIX COBPEMEHHBIE BETPOYCTAHOBKM HAUYMHAIOT BPAIIATHCA WU PA3BUBAIOT
CBOIO HOMUHAJIbHYIO MOILIIHOCTb.

M3BeCTHO, 4TO CKOPOCTH BETpA 10 MEPE YIAJIEHUs OT MOACTWIAOLIEH
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MOBEPXHOCTU BO3pAacTaeT W BO3QYILIHBIA MMOTOK CTAHOBUTCS Oojiee yCTOWYH-
BbIM. CTeneHb yBEIMYEHHSI CKOPOCTH BETpa C BBICOTOW CHIIBHO 3aBHUCHUT OT
LIEPOXOBATOCTH IOJACTUIIAIOIIEN MOBEPXHOCTU. [l pa3IMUHBIX TUIIOB IIO-
BEPXHOCTH BBICOTA HIEPOXOBATOCTU Z( MOKET OBITh OIpe/ieeHa, KaK BbICO-
Ta, HA KOTOPOM CKOPOCTh BeTpa pasHa 0.

3HaueHue Z I pa3IudHbIX TUMIOB MOBEPXHOCTEH MPUBEACHA B Ta0II.

2[7].

Tabn. 2.

Tun noBepxHocTH XapakTepucTuKa Zy, M
Posnas IInsox, nen, CHEXKHBIC MeH3aXKu 0,005
OTtkpbiTas Huzkas TpaBa, a3ponopThl, yOpaHHbIE MOJIS 0,03
[IlepoxoBaras [lonst ¢ BBICOKMMM KyJIbTypaMu, AepeBbs, Jeca, | 0,25

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

cax

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

paxaroieu 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 MCIIONb30BaHA AJIsi TEPPUTOPUH, i€ HET 0OJIb-
IIMX XOJIMOB MJIM APYTUX OOJBIIMX NPENSTCTBUNA HAa PaccTOSIHUM OT 1 10 2
kM oT BOY.

Baxnplii dHepretnyeckui nokaszarenb «lIoBTOpsieMOCTh pa3nmyHBIX
rpafalii CKOpOCTH BETPa» MOYKHO paccMaTpUBaTh KaK MPOLIEHT BPEMEHHU, B
TEYEHUE KOTOPOro HaOJIoAanach Ta WM WMHasg Tpajalus CKOPOCTU BETPA.
[ToBTOpsSIEMOCTh CKOPOCTH BETpa IO TpajalusiM MPEACTaBIseT cOOOW Bpe-
MEHHYIO XapaKTEPUCTUKY CKOPOCTH BETpa. JTa XapaKTEPUCTUKA BAJKHA IS
BETPOIHEPIeTUYECKUX PACUYETOB, CBA3AHHBIX C OLICHKOW MHTEPBAJIOB BpEMe-
HU pabOTBl BETPOIIEKTPOCTAHIMM IPU PA3IUYHBIX CKOpPOCTSIX BeTpa. B ka-
4eCTBE IPHUMEPA paclpeeeHusl BETPOBOro MOTEHIHAla B TEYCHUE Ioa 110
rpagauusiM B Tabnuile 3 MpUBEICHBI JJaHHbIE METEOCTAaHIMU AJIEKCaHAPOB-
ckoe Tomckoi obmactu. B cuily 3aMeTHBIX CE30HHBIX U3MEHEHUN CKOPOCTEH
BETpa 11eJ1IecCO00pa3HO B KauecTBE MHTEpBala JAMCKPETU3ALUU BETpOTeHEepa-
UM BRIOMpaTh Mecsll. Toraa cpenHee 3HaYCHUE PACHpPECICHUS MECIYHOTO
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BETPOBOr0 MOTEHILIMANa Ompesensercss o0paboTKONW AaHHBIX €XEIHEBHBIX
HaAOJIFOEHNI Ha OJIMyKaNIIell METEOCTAHIIMH.

Kpome sMnupuueckux 3aBUCUMOCTEH THIMA TaHHBIX Tabi. 3, 1S onuca-
HUS XapaKTEPUCTUK CKOPOCTEN BETPA UCIIOIb3YIOTCS HEKOTOPBIE MOJIEIIbHBIE
(yHKLIHH, ONKCHIBAIOIINE PACHPEIECICHUE CIyYalHbIX 3HaYEHUH CKOPOCTEN
BeTpa V. Yame Bcero ucnonb3yroTcs GyHKIIUU pacupenencHus BeitOyma.

Tabn. 3. Ilosmopsemocmo (%) pazruunvix epadayuti cKopocmu empa

CxopocTh
BeTpa, | nm uar | 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 | 3.7 143 54162 | 49 | 28 | 33 |42 |46 58] 3.1 43
10-11 06 | 03 [02 0406 | 04 02| 02 ]02 |03 03] 03 0.3
12-13 03 102 |01 01]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

Pacnipenenenne ckopocTn BeTpa MO TpaJalysM IO3BOJISIET PACCUNTATH
BBIPAOOTKY BETPO3JIEKTPOCTAHIIMM 10 KaXXAOoMy Mecsny. [ns atoro ciemyer
IPOLIEHT MOBTOPSEMOCTH MHTEPBaja CKOPOCTH BeTpa mpeodpa3oBaTh B COOT-
BETCTBYIOLIMA BPEMEHHOW WHTEpBaa. Torma MOILIHOCTb BETPOrE€HEPaATopa,
COOTBETCTBYIOIAsl TAHHOM BETPOBOM Tpajanuu, u BpeMs padborel BOC B
JAHHOM PEXUME IO3BOJISIIOT OINPENEIUTh KOJIUYECTBO AIIEKTPOIHEPTUM 32
paccMaTpUBAaEMBbIil MecCALl IIPU COOTBETCTBYIOLIECH cKopocTH BeTtpa. Cymmap-
Hasl DJHEPrus, KOTOPYIO MOXKET IPOU3BECTH BETPOIIEKTPOCTAHIMSA KOHKPET-
HOT'O THUIIA 32 PAaCCMaTPUBAEMBI BPEMEHHON MHTEPBAJI, ONPEIEIACTCS KaK
CyMMa 3HEpPrui, COOTBETCTBYIOIINX KaXI0M IpaJalliy BETPa;

n
Wy = PT,
i=n

rae P; —momrnocts BOC mipu cpenneit ckopocTu BeTpa 1 — rpaganuu; Ti—
MPOJIOJDKUTEIFHOCTD 1 — Tpajlallid CKOPOCTH BETpa B TCUCHHM MECSIA; N —
KOJIMYECTBO Ipagalliii CKOPOCTH BETPA.

[Ipumep pacnpenienieHust TPOAOTKUTEILHOCTU rpafaluii CKOPOCTH BETpa
3a JIBa MecsIa HaOII0IeHUST Ha METCOCTAHIINH «AJIEKCAHIPOBCKOS» 3a TIEPHU-
ox ¢ 2008 mo 2011 r. npuseaen Ha puc.10.
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Puc. 10. I'pagux pacnpedenenus npooosHcumesbHOCmu 2padayuii CKOpocmu 6empa

[Tpu pacyere BBIpaOOTKHU JIEKTPOIHEPTUU CIECIYET YUYUTHIBATH YBEIHUYE-
HUE CKOPOCTH BETPA HAa BBICOTE OCH BETPOJBUIATENS [0 CPABHEHUIO C JIaH-
HBIMH HaOJTI0/ICHUI Ha BBICOTE (urorepa.

OOpIyHO OamHs 71 BETPONEKTPOCTAHLIMM BXOJUT B COCTaB €€ KOM-
IUIEKTAMU C YKa3aHUEM KOHCTPYKTHBHBIX MapameTpoB. [[s aBTOHOMHBIX
B3C na momuoctu 10 100-200 kBT BricoTa OamiHu 0OBIYHO HE MPEBBIIIACT
50 M. COOTBETCTBEHHO, YU€T BEpPTUKAIBHOIO NMpo¢uis BeTpa Ha BbicoTax 20,
30, 40, 50 M. mo3BOUT O0JIE€ TOYHO OIEHUTHh BETPOIHEPIETUUECKUIN MOTEH-
1[MaJ] MECTHOCTH.

JI71st OlleHKH TTPEeBAIMPYIOLIET0 HAIPABJICHHS] BETPOB CTPOUTCS po3a BET-
poB (puc.l1), mpencraBustomas coO0i BEKTOPHYIO JUarpaMmy, y KOTOPOUH
JUTMHA JIy4YeH, pacXoAsIIuXcsl OT UEHTpa AHarpaMMbl B pa3HbIX HAMpPaBJICHU-
ax (pymOax TOPU30HTA), MPOMOPIMOHATIBHA MOBTOPSIEMOCTH BETPOB 3THUX
HaIpaBJICHUM.

[IpeBanupyroiiee HarpaBiIeHUE BETpa HA BEIOPAHHOM IJIOIIAAKE CIEAYET
YUHUTBIBATh IPH CTPOUTEIBCTBE BETPOIAPKA, a TAKKE COOTHOCUTH €ro ¢
nasamadToM (32 UCKITFOYCHUEM PaBHUHHOTO XapaKTepa MECTHOCTH).

Takum 00pazoM, pe3yJbTaTaMU HCCIEOBAaHUS BETPOIHEPIeTHUECKOTO
MOTEHIMaJIa B MPEANOJaraéMOM MECTE pa3MEIIEHUsI BETPOIIEKTPOCTAHIIUU
ABJISIIOTCS CIEAYIOIINE XapaKTEPUCTHKHU.

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

2) Ilepecuer cpegHeit CKOPOCTH BeTpa Ka)XJoro Mecslia Ha mpejroiara-
€MYIO BBICOTY OalllHM BETPOTre€HEPaTopa.
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3) Pacnpenenenue CKOpOCTH BETpa Ha BBICOTE OCH BETPOTreHIepaTopa 1o
rpajausaM JUisl KaKJI0ro Mecsla roja.
4) ITocTpoeHue po3bl BETPOB ISl UCCIEYEMON MECTHOCTH.

C3 %

OB

KO3

Puc.11. Po3a éempos

HOHY‘I@HHLIG BCTPOSHCPTCTUICCKUC XAPAKTCPUCTUKU ITO3BOJIAIOT OIITH-
MU3UPOBATH BbI60p BCTPOSHCPICTUICCKOI'O 060py,Z[OBaHI/IH Hu, JaJICC, MHTC-
rpupoBaTth €ro B CUCTCMY 3JI€KTpOCH3,6}KCHI/I51 ITOCCJIKA.

2.3. OueHka noTeHUMana CofiIHe4YHOro U3nyyYeHus

OCHOBHBIM HCTOYHHKOM 3HEPIHM JUIsl Halled IUIAHETHI SBIISIETCS COJ-
HeyHas sHeprusa. UmenHo CoJHLE sBIIAETCS NPapOJUTEIEM BCEX OCHOBHBIX
HHEPreTUYECKUX PECYPCOB, UCIIOIb3yEMBIX UeaoBeuecTBOM — CoHIlE Harpe-
BaeT arMoc(epy U MOBEPXHOCTh 3eMJiM, Oyiarogaps 4emy IyIOT BETpbI, Ie-
pEMENIAOTCs MacChl BOJbI, Pa3BUBAIOTCA PACTEHUsI, 00pa3yloTCs OpraHuye-
ckue BuAbl ToruBa. CoJiHLIE MPEeCTaBseT 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, COMPOBOXKIAIOIIUECS BBIJICICHUEM OTPOMHOTO KOJIMYECTBA YHEPTHUHU.
HNuTencuBHOCTh M3MyueHus Ha moBepxHocTH ComHna coctanisier 70-80 Thic.
kB1/M” pu temmeparype okono 6000°C. CyMMapHast MOIIHOCTb JY4HCTOM
DHEPruu, TMOoCTymawie Kk 3emHoi armocdepe, paBHa mpumepro 180000
mipA. KBT. KonnuecTBo CONMHEYHOM JIyYHCTOW SHEPTUU, TPUXOASLIEH 3a TO
Kk arMochepe 3eMiIH, COCTaBIsIeT KOIoCcanbHyio Benrunny — 1,5:10' kBr-u.
N3-3a oTpakeHus, pacceMBaHUs U MOTJIOIIEHUS €€ aTMOC(EPHBIMU ra3amMu U
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a3pO30IIAMH TONBKO 47% Beeit sHepruu, win npubmmsurensao 710" kBr-u,
JIOCTUraeT MOBEPXHOCTU 3EMIIN.

MHTEHCUBHOCTh COJTHEYHOT'O M3JIYyY€HHUs 3aBUCUT OT MHOXECTBa (haKTo-
pOB: TeorpaduuecKkoil MUPOTHI, YIJIa HAKIOHA MPUEMHON MOBEPXHOCTH II0
oTHouieHUt0 K CoJHIly, MECTHOrO0 KJIMMaTta, OOJa4HOCTH, 3albUIEHHOCTH
BO3/lyXa, BBICOTHl HaJ YPOBHEM MOps, CE€30HA roJla U BPEMEHH CYTOK. B
CPEIHUX IIMPOTaX JHEM MHTEHCUBHOCTbH COJIHEYHOT'O M3JIyYEHHs JOCTUTAET
800BT/M> etom u 200...350B1/M> 3MMOiA, YMEHBIIASCH MPAKTHYECKH 0 HY-
1 ¢ 3axonom ConHua.

E, Br
I\*’!1 WA
20010 rj 1
1590 [ E%\\
1090 /

™

Al i
/’

gf
//A
/

0, 0.4 0,6 0,8 1.0 i,z 1.4 1,6 A BENM

Puc.12. Cnekmpanvroe pacnpeoenenue sHepeu COTHeYHO20 U3yYeHUs npu
PA3IUUHbIX 3HaYeHusx ammocgeprnou maccol: 1 - AMO; 2 — AMI;
3—AM2; 4 — AM3; 5 — AM4; 6 — AMS

CnekTpanbHbIi COCTaB M IUIOTHOCTh MOTOKA COJHEYHOTO HU3IYy4YEHUS Yy
MOBEPXHOCTH 3E€MJIM MEHSIOTCSI B 3aBUCUMOCTH OT JJIMHBI ONITUYECKOTO ITyTH
CBETOBBIX Jiyueil B atMocdepe. [[muHa 3Toro myTH xapakTepus3yeTcsl BETUYH-
HOM, Ha3bIBAEMOM ONTHYECKOW aTMOC(HEpHON Maccoi m, KOTOpas CBs3aHa C
yriioM o (yroa BbicoTbl CoJIHIIAa Haa TOPU30HTOM) 3aBHCUMOCTBIO
m = (sina)”'. YPOBEHb MHTEHCHUBHOCTH TOTOKAa COJIHEYHOTO H3IyYEHUS 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
NPUBE/ICHBI 3aBUCUMOCTH CHEKTPaIbHONH MOIIHOCTH FE(A) coiHeYHOro u3-
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Jy4YeHHs OT JUIMHBI BOJIHBI A IPU PA3JIMYHBIX 3HAYEHUSX aTMOoc(pepHoi mac-
CBl.

Jlnama3oHOM BHJIMMOTO CBETA CYUTAETCS YYACTOK JUIMH BOJH OT 380 HM
(rmy6okuii uoneroBeiit) 10760 HM (rayOokuit kpacHblil). Bc€, uro umeer
MEHBIIYIO JIJIMHY BOJHBI, OOyanaer Oosee BBICOKON sHeprueil (oTOHOB U
No/Ipa3/iesieTcs Ha yIbTPaPHUOIETOBbIM, pEHTT€HOBCKUN M raMMa- JIMaraso-
Hbl U3i1ydeHus. HeB3upas Ha BBICOKYIO SHEPrHI0 (POTOHOB, cCaMHUX (DOTOHOB B
ITUX JUana3oHaX HE TaK YK MHOTO, IO3TOMY OOLIMI SHEPreTUUECKUNA BKIa
3TOr0 ydacTKa CIIEKTpa BecbMa Masl. Bc€, 4To mmeeT Ooblyro AJIMHY BOJ-
HbI, 00JIaJa€T MEHBLIEH M0 CPABHEHUIO C BUAMMBIM CBETOM 3HEpruen Gporo-
HOB M MOJpa3jeisieTcss Ha UHPPaKpacHbI Juana3zoH (TEIIOBOE U3IyUYEHUE)
U pa3MyHbIe Y4acTKH pajauonauanaszona. M3 rpaduka BugHo, uTto B MH(pa-
KpacHoM auamna3one CoJlHIIE M3Ty4aeT MPAaKTHYECKH CTOJIBKO )K€ HYHEpPrHH,
KaK ¥ B BUIUMOM (YPOBHH MEHBIIIE, 3aTO JHAMa30H IIUpPE), a BOT B pajguoya-
CTOTHOM JUaNa30He SHEPTus U3TyUEHHUsS OYCHb Maa.

[TpuOnau3uTENBbHOE pacpeeeHe SJHEPTETUYECKOT0 TIOTOKA COTHEYHO-
ro U3MY4YeHUS O Pa3jMYHBIM CIEKTPaIbHBIM JHAa30HaM HMEET CIEIyIo-
i Bug [9]:

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

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

— yabpTpaduoNeTOBOE U3IydeHue 1 Oojiee Bhicokue 4acToThl (A<400HM
u F>750TT'a) - 9,1%.

CyMMmapHblii BaJIOBOM MOTEHIMAN COJHEYHOM PHEPrUM Ha TEPPUTOPUU
Poccun ouenuBaercst B 2205 Mipa. T.y.T., TEXHUUECKUN MOTEHIMAI COCTAB-
asgetr 9,7 mupa. 1.y.1, npudeM 90% u3 HEro BO3MOXKHO MCIIOJIL30BaTh JJIS
npou3BoOjACTBa Temia [3, 6]. B Tabn.4 mpuBeneHbI NaHHBIE pacHpeeICHUs
BAJIOBOI'O0 UM TEXHUYECKOr0 IeJIMONoTeHIMana no okpyram Poccuiickoii ®De-
nepauuu [3].

Ha puc.13 npuBenena kapra MHTEHCUBHOCTH COJIHEUHOT'O M3JyUYCHUS Ha
tepputopun Poccun [6]. KonuecTBO COMHEUHOW 3HEPTUM, OCTYNAOIIEN B
roq Ha 1M’ TOPHU30HTAIBHOI MOBEPXHOCTH M3MeHseTcs oT 800 KBT4 Ha ceBe-
pe 1o 1400 kBt 4 Ha rore ctpansl. [IpoaoKUTENIBHOCTh COJIHEUHOTO CUSTHUS
no Tepputopun Poccuu ¢ ceBepa Ha 10T Bo3pacTaer 0oJiee 4YeM B JBa pa3a —OT
1200 go 2600 u/rox. VMcrmonbp3oBaHUE COTHEYHOM DHEPTHH I€IECO00pPa3HO
IIPU FOJI0BOM MPOAOIIKUTEIBHOCTU COIHEUHOTo cusiHus 6ombiie 2000 yacoB

U MPUXOJIC COJIHEUHOUW paJIMallii Ha TOPU3OHTAJIBHYIO ITOBEPXHOCTh HE Me-
Hee 1000 kBT -u/m2.
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[Ipo0MKUTENEHOCTD COTHEYHOTO CUSHUS B JIIOOOM IyHKTE 3aBHCUT OT
IPOAOHKUTEILHOCTH JHS, OT 00JIaYHOCTH U BO3pacTaeT ¢ ceBepa Ha ror. Of-
HAKO IIMPOTHOE paclpeiesieHue COTHEUHOTO CHUSHUS YacTO HapyIIaeTcs U3-
3a Hamu4usi OOJAYHOTO TMOKPOBA, OOYCIOBIEHHOTO OCOOCHHOCTSIMU aTMO-
chepHOIl HUPKYJISALNUNA, TYMAHOB B TPUOPEKHBIX 30HAX.

Tabn. 4. Pacnpedenenue pecypcog CoIHeuHOU dHepeuL no (hedepanbHblM OKpY2am
Poccuu, mapo. m.y.m.

. Baogoii TexuueckIni moTeHImAn
deneparbHblil OKpYT
TNOTEHINAT | Ipom3BOACTBO TelTa | NPOI3BOICTBO 3IeKTPOIHEPIII
Poccrig B neoM 22054 8.8 0.9
B TOM HIICTIE:
1leHTpaTbHBI] 84.9 04 0.03
CeBepo-3anaHelil 1782 0.7 0.08
HOxuEIT 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
JlanbHeBOCTOUHBIT 8132 29 0.3
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Puc.13. Kapma unmencusnocmu y0enbHOU CYmMOYHOU 003bl COTHEUHO20 U3-
nyuenus na meppumopuu Poccuu
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B ropubix paiioHax, BCIIEJCTBUE €CTECTBEHHOW OTKPBITOCTH, HabJ01a-
€TCsl YBEJIMYEHUE YKCJIa YaCOB COJIHEYHOIO CHUsAHMS. B y3KHX nonuHax, KOT-
JIOBUHAX, YIIEIbAX M HAa 3ALIMILIEHHBIX CKJIOHAX rop MNPOAOKHUTEIBHOCTH
COJIHEYHOI'O CUSIHUS PE3KO yMEHbIIaeTcs. Jlaxe Ha OJHOM JIOKAJIbHOU TEPPHU-
TOpUH pazOpOC 3TUX 3HAYEHUN MOXKET OBbITh BIIOJIHE OUIYTHUMBIM: CpPEIHSs
yacoBasi MPOJOJKUTEIBHOCTh T'OJI0OBOIO COJHEYHOro CUsHHS BO Brnanubo-
CTOKE B palioHe nopra cocrasisieT 1999 gwacos, a B mpuropoae — 2300 gacos.
B uenrpansHoit yactu Pecnybnuku Caxa(SkyTust) 3TOT mokaszaTesb 3HAYu-
TEJIBHO BBIILIE, YEM HA TEPPUTOPUSIX IpYrux cyObekToB PD, pacnonoxeHHbIX
HA TAKOM K€ LIUPOTE.

B rogoBoMm paszpe3e 3HAUMTENbHOE YBEIUYEHHE COJIHEYHON SHEpruu
MIPUXOJIUTCS. HA MApT-alpesib, a CYLIECTBEHHOE CHUKEHUE HACTYIAeT C OK-
TA0ps Mecsa. [ 10KHBIX U CPETHUX IIMPOT HAa 5 XOJOJHBIX MECSIEB (C
OKTsI0pst o deBpans) npuxoautcs ot 10 1o 20% rogoBoro 3HayeHus MOTEH-
[ajia COJHEYHOH sHepruu. [y ceBepHbIX HIMPOT C MPUOIMKEHHEM K Ce-
BEPHOMY IOJISIPHOMY KPYTY 3Ta BEJIMYMHA CHUXKAETCS J10 HYJIS.

HaunbGonpmmMm reanonorennnaioM odnamaroT Himknee IToBomkee, Kan-
MbIKUA, AcTpaxaHckas obsacte, CeBepHblil KaBkas, roxHbIe pailonsl CuOupu
(oco0eHHO MOXHO BBIACIUTH IOKHBIE TeppuTopun PecnyOnmku Anrtail u
PecniyOosinku TriBa) u JlanbHero Bocroka(ror Xadaposckoro kpas u Ilpu-
Mopckuit kpait) [10].

ConHedHOe U3TyYEeHHUE 3aBUCUT OT Teorpauueckoil UpoThl TOYKHA Ha
36MHOW MOBEPXHOCTH, €€ BBICOTHI HaJl YPOBHEM MOPsI, BDEMEHU roJla U Cy-
TOK, MPO3pavyHOCTH aTMOc(hepsl U 00auyHOCTU. [IpupoaHbBINA reTMONOTeHITHU-
aJl XapakTepU3yIT CyMMapHas COJHEYHas paauaius, MNOoCTylarouias Ha ro-
PU3OHTAIBHYI0 TOBEPXHOCTh M MPOAOJIKUTEIBHOCTh COJTHEYHOTO CUSHHUS B
TE€YEHHUE roja.

KonndecTBO COMHEYHON paguanuy, KOTOPOE NPUHIUIHAIBHO BO3MOXK-
HO HCIIOJb30BaTh, YBEJIMYUTCSA, €CIM IPUEMHYIO MOBEPXHOCTh HAKIOHUTh
0]l HEKOTOPBIM YIJIOM, MPH 3TOM MAaKCUMyM OyAeT NOCTUTHYT, €CJIU IO-
BEPXHOCTh PACMOJIOKUATh NEPIEHAUKYJIIPHO COJIHEUHBIM Jy4aM Ha MaHelsXx,
cinenamux 3a CoiaHUEeM, KOTOpblE JTWHAMHYECKHM OPUEHTUPYIOTCSI OTHOCH-
TEJIBHO €0 BUJAMMOTIO IMOJOXKEHUA. DTO YBEJIMYUBAET JHEBHOM MPUXOJ COJI-
HEYHOU pammanuu jietoM Ha 25-40%, 3umoit — Ha 10-15%.Yame Bcero Ha
MPAKTUKE YroJl HAaKJIOHA PabOYuX MOBEPXHOCTEH OpPUEHTUPYIOT Ha IOr U
IMPUHUMAIOT PAaBHBIM IIUPOTE MECTHOCTH: TAKOW HAKJIOH CUMUTAETCS OITHU-
MaJbHBIM U HanOoJiee TEXHUUECKH PEan3yeMbIM. Y BEIUYUTh BEITUUYHHY T10-
Jy4aeMOM SHEPTHH MO3BOJIAET CE30HHASI KOPPEKTHUPOBKA PACIIONOKEHUS Ie-
JMONIPUEMHHUKOB.

N3nyuenue, gocturaroniee 3€MHOW MOBEPXHOCTH COCTOUT M3 JIBYX CO-
CTaBJAOMUX: psaMoil u quddysnonnoi. Ilpsmoe uzmydeHue — 3To u3MyUe-
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Hue, nocrynatoniee ot ConHila, 6€3 u3mMeHeHus ero HarpasieHus. Juddy-
3MOHHOE (pacCesHHOE) W3IyYEeHHUE — 3TO COJHEYHOE M3JIyYEHHE MOCIE U3-
MEHEHMS €r0 HaIIPaBJICHMs BCIECICTBUE OTPAXKCHUS WU IPEIIOMIICHHS aTMO-
cdepoi.

Ha puc.14 npuBenena pacueTHas cxema, HCIOJb3yeMas IIPU pacuere
ITOCTYNAIOLIETO COJTHEYHOTO U3JIy4YEHHUS Ha IPOU3BOJIBHO OPUEHTUPOBAHHYIO
rwiomaaky [11]. Ilpu pacuere ucnoib3yrOTCs CIEYIOMINE MTOHSITHSI.

Cesep  Connye

Sanan

0Or

Puc.14. Pacuemnas cxema: 1 — eepmuxanvhas niockocms, 2 — HaKI0HHASA NIOCKOCHb
(uccnedyemas niowaoka); 3 — 20pu3OHMANIbHASL NPOEKYUS HOpMaau N, 4 — 20pu3oHma-
HAsL NIOCKOCD, 5 — 20pU3OHMANbHASL NRPOCKYUSL COTHEUHO20 YUd, Z — 6epMuKalb Me-
cma; N— HOpMAnb K HAKIOHHOL RIOCKOCTU; S — NpsAMoe ConHeuHoe usnyuenue Ha no-
gepxnocmo 3emnu; O — evicoma Connya; [f— azsumym Connya; ¥ — a3umymansHblil yeoi

uccredyemoii nnowaoku, 6 — yeon nadenus npsamozo conneunozo usnyvenus; S —yzoin
HAaKJIOHA UCCAedyeMoll NIouwaoKu

Vros majaeHds MPSMOro COJHEYHOrO W3iydeHus € — yroim Mexiy
HaIlpaBJICHUEM H3JIyYEHHUsS! Ha JIFOOYI0 MOBEPXHOCTh U HOPMAJbIO 71 K 3TOH
MIOBEPXHOCTH.

Cknonenne s — yrinoBoe nojoxenne CoJiHIla B COJHEYHBIA TMOJIJICHb
OTHOCUTENBHO TJIOCKOCTH IKBATOPA (3HAUEHHUE MOJOKUTEIBHO ISl CEBEPHO-
ro MoJIyLapus).

A3UMYTaIIbHBIN yTOJd IUVIOCKOCTU ¥ — OTKJIOHEHHWE HOPMAIH K IJIOCKO-
CTM OT MECTHOI'O MepuJuaHa (OTKIOHEHHE K BOCTOKY CUHUTAETCS IOJIOXKH-
TEJIbHBIM, K 3aI1aJly — OTPULIATEIbHBIM).



Bricora ConHia @ — yroy Mexay HanpaBJI€HHUEM IPSIMOIO COJIHEYHOIO
W3JIyYEHUS U TOPU30HTAJIbHOW MPOEKIUEN COJIHEUHOIO JIyyYa.
AszumyTt ConHua £ — yroa Mexay FOpU30HTaJbHOW IMPOEKIUEN COJI-

HEYHOTO JIy4a W HAIPABJICHUEM HA IOT.

YacoBon yroa @ — yroma, KOTOPBIA OINPENEIsAeT YITIOBOE CMEILIECHHE
ConHua B Te4eHHE CYTOK. B IOIyIE€HHBIN Yac yroja paBeH HYJIIO. 3HAaYCHUE
4aCOBOTO yTila J0 IOJYJIHS CUMTAETCS IOJOKUTENBHBIM, MOCIE MOJIYIHSA —
OTPULIATENBHBIM.

JUts ompenesieHrs COJHEYHOM pajualyM, MAJarolled Ha HAKIOHHYIO
UCCIIENYEMYIO IUIOCKYIO TUIOLIA/IKY, BOCIIOIb3YEMCS BEIPAKEHUEM

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

raeQ, .., — CyMMapHas COJHEYHas pajualys, IaJarolas Ha HAKJIOHHYIO
IJIOCKOCTB, BT/Mz;QHp— IPSMOE COJIHEYHOE W3JIy4Y€HHEe, NaJarliee Ha
HaKJIOHHYIO MTOBEPXHOCTb, BT/Mz;QPaC— paccesiHHasl COJIHEYHAsl DHEprus, na-
JAIOLIas HA HAKIOHHYIO TTOBEPXHOCTD, BT/M; Q,,, — U3JIYUCHHEC, OTPAKCHHOE

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

0,, = 0, cos0, (22)

rac QopT — IpsAMOC COJIHCYHOC M3JIYUYCHHC, ITaJaroliec Ha OPTOIrOHAJIb-

2
HYIO JIy4aM IUI0CKOCTh, BT/M™.
3HaueHHe Q =~ MOXHO Haiiti 1o opmyie Kacrposa

_ Oysinx

: : (2.3)
SInx +c¢

pT
rae (Q,— CoJaHeYHas mocrosiHHasd, 1370 B1/M’; ¢ — Ge3pasMepHast BEITH-

YrHAa, XapaKTepU3yIolas CTENeHb MPO3padyHoCcTH atMocdepsrl. Jls cpenneit
npo3payHocTtu ¢=0,81.

Yron nmageHus NpSAMOTrO COJHEYHOI'O M3JIYyYEeHUs € MOYKHO HAWTH U3
BBIPAKCHUSA

cos 8 = sind sin ¢ cos s — sin 6 cos ¢ sin s cosy + cos § cos ¢ cos s CoOs W
+ cos § sin ¢ sin s cosy cos w + cos § sin s siny sin w

r7ie ¢ — reorpaduyeckas mMupoTa MecTa, pai;d — ckionenue ColHIa,

paj; s — yroj HakJOHa UCCIENyeMOM MIIOCKOCTH K TOPU3OHTY, pal.
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3HaueHUE CKJIOHEHUS & MOXXHO HaWTH MO MpUOIMKEHHOU (opmyie
Kynepa [7]

360(284 + N)
365 ’

0 =0,41sin (2.5

rae N — NOPSAKOBBIA HOMEP IHSI B TOJy, OTCUYUTBIBAEMBINA OT MEPBOTO
STHBApSL.

VYros HakJIOHAa § paccMaTPUBAEMOW IIOCKOW IUJIOIIAJKU K TOPU3OHTY
u3mensiercss ot 0 no 7 /2. Yron paBHbli 0 COOTBETCTBYET TOPU30HTAIBHO
PACIIOJIOKEHHON IUIOAJAKE, & 7 /2 — BEPTUKAIBHO PACIIOJIOKECHHOMN ILIO-
maake. A3UMyTaJIbHbBIN Yroi MIOMAAKA ¥ MOXKET U3MEHSATHCS B AUANA30HE

OT —7 A0 7. y=0— COOTBETCTBYET IIJIOCKOCTH OPUEHTHPOBAHHOM Ha IOT,
y = /2— Ipyu OPUEHTALUU HA IOr0-BOCTOK, y =—r/2— IPU OPUCHTALUU
Ha oro-3amnaj. Yacosoil yros @ ompeneinser yriosoe cmeuienue Consna B

TEYEHUE CYTOK M COCTaBJISIET 7 /12 Ha oauH yac BpemeHu. Bricoty ComHua
o (puc.15) MOXKHO ONpeEeUTh U3 BhIPAKEHUS

Beptukans
A

| B

\

BocTok

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

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

AszumyTt ComHIIa OnpeAensieTcsl U3 BhIPAXKECHUS
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singsing —sino

cosf = sign(e) - (2.7)

Cosa Cos@

Ilpuyem cosb,g =sina .

b

PaccesHHYI0 CONHEYHYIO pafuanuio Q. TOCTYNAIOUIYI0 Ha paccMar-

pUBACMYIO HAKIIOHHYIO INIOCKOCTD, OIIPCJACIIUM I10 BBIPAKCHUIO

Oy = Op rp| 0,55+0, 4340050 +0,313(cos0)’ |, (28)

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

TOPU3OHTAIBHYIO MIIOCKOCTh. Ero MoxkHO onpenenuts no ¢opmyse bepnare
[10]

pac_rop

1 :
Qpac_rop = E (QO - QopT ) Sine . (29)

OTpa)keHHOE OT MOBEPXHOCTHM 3eMJIM M TNaJarouiee Ha HaKJIOHHO
YCTAaHOBJIEHHYIO 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 paJHallfio, NaJaroulyro Ha
HEMOABM)XHYIO HAKJIOHHYIO IJIOCKYIO TIOMIAIKY

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

JUis Toro, 4TtoOBl Y4YecTh YMEHBIICHHE IOTOKAa HU3IyYEeHHs 3a CUeT
00JIaYHOCTH, MOXXHO HCIOJIb30BaTh AMmupudeckue koddduimentsr a,b,n

[11,15]. a — xoaddunmenT 3aBUCIIUNA OT Cpeabl (Cylla WA MOpPE) U OT
IUPOTHl MecTa; b — KOIPPHIMEHT, KOTOPHIA B JaHHOM CIy4ae MOXHO
CUMTATh TMOCTOSHHBIM M paBHBIM 0,38; 7— KOIMYECTBO OO0JAKOB B JIOJISAX
enuuuipl (7 =0 npu 6e306maunom Hebe, 7 =1npu CIUIOMIHON 06IaYHOCTH).
Torga BbIpaKEHHE IS pacyeTa COJIHEYHOW pajualuy, IaJarlled Ha
MIPOU3BOJIbHYIO HAKJIOHHYIO IUIONIAIKYB YCIOBHUSIX O0JIAYHOCTH, 3aMUIIETCS B
BUJIE

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 IIOMAIKH ¥ U S , UCIOJIb-
3ys BbipaxxeHust (2.10) wiu (2.11), MOXXHO BBIYMCIUTH BEJIUUYMHY NaJAI0IIEH
COJIHEYHOU pajauanuu Jisl JaHHOW TOYKHU MECTHOCTH ISl JIF0OOT0 JHS rofa u
MOMEHTA BpeMeHH. Il onpeaeseHus yaeabHOM CYTOYHOM YHEPIuM IOCTY-
naroniel Ha HaKJIOHHYIO TUIOIIAIKy HEOOX0IMMO MPOBECTH MHTETPUPOBAHHE
10 BBIPAXKEHUIO

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

rne w,,w,— YaCOBbIC YIJIbl, COOTBCTCTBYIOIIHUEC MOMCHTAM BPEMCHHU

HayaJla 1 OKOHYAHMSI Mpouecca 00JIy4eHUs MOBEPXHOCTH, COOTBETCTBEHHO.

Takxe 1Mo JaHHOW METOAMKE MOXHO OIpPEAENIUTh ONTUMAJIbHOE 3Haye-
HUE yrja HaKJOHA IUIOIIAJKHU (COTHEUYHOM MaHeIu) JUIs JaHHOTO MHTEpBajia
BpeMeHU (Mecslla, ce30Ha, roja). Jist mpoBeeHus: pacyeToB JIydllle UCIIOJIb-
30BaTh M3BECTHHIE MATEMATHYECKHUE IMPOTPAMMHBIE IAKETHI, HaIpUMED,
MATLAB.

B03MOXHO HECKOJBKO CIy4aeB OpPHEHTALMU COJHEYHBIX IaHEJICH B
mpoiiecce ux paboThI:

1) YcTaHoBKa MOCPEACTBOM (POTOAIEKTPUUECKUX TATYUKOB U Clie-
JAIIMX CUCTEM MEPHEHAUKYISPHO OTOKY Majaaroiero uznydenus. [Ipu stom
BO3MO>KHBI BapUAHThI CIEKEHUSI KaK MO JBYM OCSIM (a3UMYTY U HAKIJIOHY),
TaK ¥ 10 OJTHOM OCH (HAKJIOHY).

2) [IporpaMmHBIE Pa3BOPOTHI COJIHEUHBIX NAHEIEH B 3aBUCHMOCTH
OT PacIOJIOKEHUS CBETUJIA TOCPEJICTBOM CIIEUATIBbHBIX MPUBOAOB. [Ipu 3TOM
BO3MO>KHBI BapUAHTHI MOBOPOTOB KaK MO JABYM OCSAM (a3UMYTYy U HAKIIOHY),
TaK ¥ 10 OJTHOM OCH (HAKJIOHY).

3) JuckpeTHoe moce30HHOE (OMECSIYHOE) U3MEHEHHUE YTIila HaKJIO-
Ha naHenu. [Ipu 3ToM B a3uMyTe MaHellb OpPUEHTUPYETCS Ha OT.
4) duKcUpOBaHHOE MOJIOKEHUE MAaHEH, KaK 10 YTy HaKJIOHA, TaK

U B a3UMYyTeE, Ha BECh IIEPUO]I SKCILTyaTal1H.

C Touku 3peHust 3HeprodPPEeKTUBHOCTU TMEPBBHIA BapHAHT CaMbIil JTyd-
mmi. OH no3BossieT noiydats Ha 30% CyTOYHOM COJHEYHOM >HEpPruu, ma-
JAIOIIeH Ha maHesb, O0JbIe, HO B TOKE BpeMs TpeOyeT MpUMEHEHHUE J0po-
TOCTOSIINX CHEASIIUX MPUBOJIOB U CHEHUATBHBIX KOHCTPYKIIMM CTOEK Kpemn-
JICHHSI COJHEYHBIX NaHeneil. CTOMMOCTh MPUBOJIOB COM3MEPUMA CO CTOUMO-
CTBIO CAMHUX COJIHECUHBIX MTaHEJEH.

BTtopoii cioco6 1o 3¢)eKKTUBHOCTH yCTymnaeT nepsomy Ha 3-5%, HO aJis
€ro peajn3aluy MOXXHO HMCIOJIb30BATh PA30MKHYTHIN (0€3 0OpaTHOM CBSA3M)
IIAarOBBIM DJIEKTPONPUBOJ, UTO HECKOJIBKO CHUKAeT CTOUMOCTh, HO OHa
OyIeT Takke 3HauuTelbHAa. PacCMOTpEHHbIE BBINIE CIOCOOBI, KaK MPaBUIIO,
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MPUMEHSIOTCS JJI1 OPUEHTAIMKM KOHIIEHTPATOPOB COJHEYHOW SHEPruH B
COJTHEUHBIX 3JIEKTPOCTAHLUAX TEIIoBoro Ttuma. [l uX npumMeHeHus B
cocraBe (POTOIIEKTPUUECKUX CTAHLIMUNA TPeOyeTcs] TEXHUKO-DKOHOMHUYECKOE
00OCHOBaHUE.

YetBepThiii crioco0 ¢ (PUKCUPOBAHHOW OpHEHTALMEN MaHele Ha BCeM
MPOMEXKYTKE IKCIUTyaTalldd UMEET CaMyl0 HU3KYI0 SHEprod(pQpeKTUBHOCTD,
HO TmpocT B peamm3anuu. OH, Kak NpPaBUiIO, TMPUMEHSIETCS B
(OTORIEKTPOCTAHIIUAX PA3TUIHBIX MOIIHOCTEH.

CnemyeT OTMETHTh, YTO OpPHUEHTAIMM B Aa3uMyT€ Ha IOT MOXKET
OCYILECTBIJISITECSA HE CIUIIKOM TOYHO (C TOUHOCTBIO B HECKOJIBKO TPayCoB).
Kak moKa3aqnM MCCIeNOBaHMsA, H3MeHeHne asumyTa B 15° ymemnburaer
MOCTYIJIEHUE COJIHEYHOM pajuanuu Ha ruionaaky Ha 5%.

Takum o0Opa3oM, HUCTONB3YSl OMKUCAHHYIO METOJUKY, MOKHO PacCUUTaTh
YPOBEHb YIECIbHOW WHCOJISIIIUU JIi TUIMUYHOTO JIHA KaXIO0ro Mecslia roja
IPU CPEIHUX YCIOBUAX O0JIAYHOCTHU AJIsl aHAIU3UPYEMOIO Mecs1a.

B kauecTBe THUNMMYHOTO JTHS MOKHO PEKOMEH/IOBATh CEPEUHY MecsIa.
XapakTepucTUKH OOJAYHOCTH MOTYT OBITh OMpEeeieHbl Ha OCHOBE 0a3bl
naHHbIX MeTeoHabmoaennii (Cepsep «lloromga Poccuny [ ).

YMHOXasl yAENbHYIO CyTOUYHYIO SHEPTUIO COJTHEUHOTO M3ITy4eHHUsl Ha KO-
JMYECTBO AHEH B MECSIE, MOTYyYaeM yIEIbHYI0 MECSIUHYIO SHEPTHIO COJTHEY-
HOTO M3JIyYEHHUS B MECTE pa3MelieHus] (OTOAIEKTPOCTAHIINH.

OObIyHO (hoTOMAHENM Pa3MELIAIOTCS MOJ YIJIOM HAaKJIOHA, PaBHBIM M-
pOTE MECTHOCTHU C OpHeHTaluel Ha tor. Eciiu komyecTBO (oTomnaHenei nos3-
BOJIIET C MPUEMJIEMBIMHU TPYJ03aTpaTaMu MPOU3BOAUTH CE30HHBIC H3MEHE-
HUS yTJia HAKJIOHA, TO CJIEIYET YYECTh 3TY OCOOCHHOCTh B IIPOLIECcCe pacyeTa.

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

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

JlaHHBIM MOIX0]T YHUBEPCATIEH U MO3BOJISIET 00bEKTUBHO MOJIy4aTh HEOO-
XOJIUMYI0 HH(OpMAIHIO.
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2.4. Bbibop TNa BO30OOHOBNSAEMOro aHeprokomMmnreKkca

DHEpPreTUYeCcKUue XapakTEPUCTUKU BO30OHOBIISIEMBIX PECYPCOB MO3BOJIS-
I0T CJeNaTh MEPBUYHbBIE BBIBOJbI OTHOCUTEIBHO 11€J1€CO00PAa3HOCTH UCIIOJIb-
30BaHMSI BETPA U COJIHEUHOTO U3JTyUYEHHS B pACCMATPUBAEMON MECTHOCTH.

Crnenys pacnpocTpaHEHHBIM PEKOMEHIAIMSM M PYKOBOACTBAM MO MpPH-
MEHEHHIO BETPOYCTAaHOBOK MAaJIOW W CpeJHEH MOIIHOCTH, CpPEIHErooBas
CKOPOCTb BETpa HE JI0JDKHA ObITh MeHee 4 M/c.

Bonee 060cHOBaHHbBIE BBIBOJIBI C YUETOM PaclpOCTPaHEHHs BETpOTreHepa-
TOPOB C MaJILIMU pabOYUMHU CKOPOCTSIMU BETPA U CTOMMOCTH JIOKAJIbHOM -
3€JIbHOM T'€HEpalMd MOYKHO MOJYYUTh HA OCHOBAHWH SKOHOMUYECKOI'O aHa-
mu3a. Cinegyer MMeTh BBHUJY, YTO B HEKOTOPBIX CUTYalMSIX B aBTOHOMHBIX
CHCTEMax JJIEKTPOCHAOKEHUSI BETPOIHEPreTHKAa UMEET CMBICI U mpu Oosee
HU3KUX CKOPOCTSX BETpa. BeposTHO, HWKHEM MNPENEIOM CpPEIHEro10BON
CKOPOCTH BETpa Ha CErOAHs CIEIyeT CUUTATh 3 M/C.

DHEpreTUYecKuil MOTEHIMA COJTHEYHOI'O0 M3JIYUYEHHUS paclpeliesieH Mo
TeppUTOpUH OoJiee paBHOMEPHO. BO3MOXKHOCTH (POTORIEKTPUUECKOTO Mpe-
0o0pa30BaHUsI HE TOJIBKO MPSMOT0 COTHEUHOT'O U3IIYUYEHUs, HO U PACCESTHHOTO
MO3BOJISIET UCTIOIB30BaTh (POTOANEKTPOCTAHIIUU MPAKTUUECKH ITOBCEMECTHO.

PacnipocTpanenHol pekoMeHIaluen o I1eIeco00pa3HOCTH MPUMEHEHUS
(bOTORIEKTPOCTAHIIMM ABISIETCSI YPOBEHB YIEIbHOW TOJOBOM MHCOMSIUU 00-
nee 1000 kBty Ha KBaApaTHBIA METP TOPU3OHTATBLHON TOBEPXHOCTH.

OKoOHUYaTeNbHBIA BapUAHT CTPYKTYpPbl THOPHUIHOTO 3SHEPreTHUECKOIO
KOMIIJIEKCA U CTENEHb y4acTHs B T€HEPUPOBAHHUM JJIEKTPOIHEPIUU YCTAHOB-
kamu BUD onpenensercs Ha OCHOBE aHAJIM3a YHEPTeTUYECKOT0 OaslaHca.

3. TEXHUKO-3KOHOMMWYECKOE OBOCHOBAHUWE BETPO-
AN3EJIbHOU CTAHLUUU

3.1. BbiOop BeTporeHepatopa U coctaBrieHMe aHepreTnye-
cKkoro 6anaHca ru6pugHon C3C

Bri6op o0opynoBaHusi BETPOIJIEKTPOCTAHIIMU OMPEACIISIETCS BETPOIHEP-
TeTUYCCKUM TOTEHIIMAJIOM MECTHOCTU U TpeJIogaracMbiM 00beMOM POU3-
BOJIUMOM 3JIEKTPOIHEPTHH.

B kadecTBe OCHOBHOI XapaKTEPUCTUKH BETPONOTEHIIMANA JIJISl PEIICHUS
BOIIpoca O Iienecoo0pa3HocTH cTpoutelbecTBa BOC U OpHEHTHPOBOYHOTO
BBIOOPA BETPOreHepaTopa UCHOIb3YETCsS CPEJHEr0[0Basi CKOPOCTh BETpa V.

32



CBs13b 2JIEKTPUYECKON MOIIHOCTH, PA3BUBAEMbIN BETPOT€HEPATOPOM, CO CKO-
POCTBIO BE€Tpa YCTaHABIIMBAETCSI U3BECTHBIM COOTHOIIIEHUEM:
P =§0,5TR?*pV3n ,

['ne ¢ — koo PuMeHT UCoaB30BaHUS PHEPTUU BeTpa (111 OBICTPOXO-
HBIX BETPOTYPOMH B HOMHHAJIBHOM PEXUME JOCTUTAET CBOEr0 MAKCUMyMa
$max = 0,4 — 0,5 ); R — paanyc potopa BeTpoTypOUHBI [M]; p — IIIOTHOCTH
BO3/lyxa (pu HOpMaNbHBIX yciosusx p = 1,2041 k[/m?); V,, — cpennero-
noBasi ckopocTh Betpa [M/c]; 1 — KIIJ] snexTpoMexaHndeckoro mpeoopaso-
Barens suepruu (n = 0,7 — 0,9).

OpueHTHPYSCh Ha MPEIOoJIaracMoe KOJIMYECTBO FEHEPUPYEMOI SHEPTUH
U Ha CPEAHErOoJOBYIO CKOPOCTh BETpa MOXXHO U3 IpPEAjiaraéMbIX Ha PBHIHKE
BETPOr€HEPATOPOB MPEABAPUTEIBHO BbIOpATh MOAXOASIINE BAPUAHTHI.

B nponecce paccMOTpeHust BApUAHTOB CIIELYET COIMOCTABISATH CTAPTOBYIO
CKOpPOCTb BETpa, KOTopas uid OOJIbIIMHCTBA BETPOr€HEpPaTOpOB paBHa 2-4
M/C, HOMUHAJIbHYIO CKOPOCTh BETpPa, U3MEHSIOIIYIOCS 7Sl Pa3HbIX BETpOTe-
HepaTopoB oT 8§ m0 14-15 m/c, co cpemHel CKOpOCTBIO BETpa IS TaHHON
MECTHOCTH.

KommmuectBo npownssenennon sueprun BOC, kpome XapakTepUCTHK BET-
poIoTeHIMaa, 3aBUCUT OT IUIONIaJH OMETAEMOU MOBEPXHOCTU BETPOTYpOU-
HBI, T.€. €€ IMaMeTpa.

Y noOHo# A aHanu3a BbIPAOOTKH 3JIEKTPOIHEPTUU SIBIASETCS MOIIHOCT-
Hasi xapaktepuctuka BOC, cBs3biBaromas 3J€KTPUUYECKYI0 MOIIHOCTH CO
CKOpOCThIO BeTpa. [IpuMep TakoW XapakTEpUCTHKH IUIsl BETpOreHeparopa
CondorAir momtHocTeio 60 kBT mpu ckopoctu BeTpa 7,5 M/C U CTapTOBOM
CKOPOCTBIO BETpa 2,5 M/c npuBe/ieH Ha puc.16.

JlaHHast XapakTepUCTUKa YaCTO CHUMAETCs HKCIEPUMEHTaIbHO U MPUBO-
JIUTCSL B TEXHUYECKOM OIMCaHUH BETPOT€HEPATOPOB.

OueBHUIHO, HE TMPEACTABIACT TPYAHOCTH Tpaduyueckoe OmpeaeIeHue
MOIIIHOCTH BETpOreHepaTopa uis 11000i CKOPOCTH BETpa.
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Puc.16. Mownocmnas xapakxmepucmuxa éempozenepamopa

[Ipn n3BeCTHOM pacHpenesleHuu CKOPOCTEN BETpa IO rpajanusM V;BO3-
MOXHYIO BBIPAaOOTKY 3JEKTPOIHEPTHM BETPOrE€HEpaTOpa 3a ONPEICIICHHBIN
IIPOMEKYTOK BPEMEHU MOKHO ONPEIEIUTh KaK:

W =i, Pit;,
rae P; — cpeHss MOIHOCTh, COOTBETCTBYIOIIAS 1 — I'pajallid CKOPOCTH BET-
pa [kBT], tj — IpoAOIKUTENBHOCTD JAHHOM I'pajaliy 3a paccMaTpUBAEMbIN
BPEMEHHOM MHTEpBaJ (0OOBIYHO MeCHIl) [dac], n — KOJIMYECTBO Tpajlaliiii.

Crnenyer OTMETUTh, YTO HE BCE MPOU3BOAUTENN MPUBOISAT MOIIHOCTHBIE
XapaKTEepPUCTUKU CBOMX BETPOreHepaTopoB. B 3TOM ciiyyae MOKHO peKOMEH-
JIOBaTh JINHEWHYIO alllIPOKCUMAIIMIO 3TUX XapAaKTEPUCTHUK 110 JBYM TOUYKAM:

1) crapToBasi CKOPOCTh BETpa U HyJI€Basi MOLTHOCTb;
2) HOMHUHAJIbHBIE CKOPOCTh U MOIIIHOCTH BETpOreHepaTopa.

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

DHepreTuueckuil 0anaHc aBTOHOMHOW BETPO-IAU3EJIbHON CUCTEMBI AJIEK-
TPOCHAOXKEHHUSI MOJPa3yMeBaeT MOKPHITHE TPApUKOB AIIEKTPONOTPEOICHHS
00BeKTa JHEpruel, TeHEePUPYEMOH BETPOAICKTPOCTAHIIMECH M JTU3EITBLHON
AJIEKTPOCTAHLIUEN.

OO6uuit mogxon kK GopMUpoBaHMIO OajaHCa 3aKJIIOYACTCS B MAaKCUMallb-
HOM HCIOJIb30BaHUU BETPOIHEPTrEeTUUECKOTO MOTEHIMaIa TP MUHUMU3AIUU
3aTpaT Ha MPOM3BOJICTBO AJIEKTposHepruu. Torga, sHepreTHdeckuil OamaHc
CUCTEMBI CTPOUTCS CIEIYIOIINM 00pa3oMm.
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1)[TIo um3BecTHBIM rpadukaM dSJIEKTPUUYECKUX HATPY30K OIpeaessercs
YCPEIHEHHOE 3JIEKTPONoTpedieHne 00beKTa M0 KaKJOMY MECSILY.

2)Ilo um3BECTHBIM XapaKTEPUCTUKAM BETPO-MOTEHLIHAIA U MPEIBAPU-
TEJIbHO BBHIOPAHHOTO BETPOTEHEpATOpa OMpEeNeNsieTcs CpeAHEeMecsyHasi Bbl-
paboTKa 3JEKTPOIHEPTUH IS KXKJIOTO MecsLa.

3) B pesynbrare cpaBHenusi reHepupyemoit BOC u motpebiasiemonr 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. Cpeoussa cxopocmo éempa no mecayam 6 nepuoo 2001-2004 ze. na memeo-
cmanyuu Anexcanoposckoe.

Bce cocraBmnstoniue 3HEPreTHYeckoro Oamanca UMEIOT CTaTUCTUYECKHM
XapakTep M, Kak MPaBHIIO, HE KOPPENUpYlTcs Apyr ¢ apyrom. Hampumep,
CE30HHBIE WM3MEHEHMS CPEIHEH MECSYHOW CKOPOCTH BETpa IOKa3aHbl Ha
puc.17.

O4eBHUIHO, YTO JJI1 MECTHOCTHU C HEBBICOKMM BETPOIHEPIreTUUYECKUM I10-
TEHIUAJIOM CJIETyEeT ONPEIEIUTh PAlMOHAIBHYIO YCTAHOBJIEHHYO MOIIHOCTb
BETPOIEKTPOCTAHLIUN, OPUEHTUPYSICh HA €€ MaKCUMAaJIbHOE MCIIOJIb30BAHUE
U JIaHHbIE pacueToB 3(P(HEKTUBHOCTH MPOSKTUPYEMOU THOPUIHOU CHCTEMBI
AIEKTPOCHAOKEHUS.

[Tpumep ompeneneHust BbpadaTbIBAEMOM AJIEKTPOIHEPIUH BETpOTreHEpa-
TOPOM B aBTOHOMHOH CHUCTEME 3JIEKTPOCHA0KEHHUS 1711 BETPOBBIX YCIOBHM U
anekTpornoTpednaeHus ¢. HoBonukonbsckoe AjexkcanIpoBckoro paiiona Tom-
CKOM 0051acTH mpeAcTaBiieH Ha puc.18.
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40,0 -

20,0 -

AHB ¢€‘B Map anp Mal WIOH UION aBI CEH OKT HoA AeK

Puc.18. Ilokpvimue nacpysku nocenka 6empoceHepamopoM.

O4eBHuIHO, 4TO BEIOpAaHHBIA BETPOTEHEPATOP B HanboJee BETPEHHBIE Me-
CSITIIBI MOXKET obecrieunTh He 6osee 50% sHepronoTpedHOCTEH Harpy3KHy.

VBenuueHue yYCTaHOBJIEHHON MOIIHOCTH BETPOBOM 4YacTH THOPHUIHON
OHEPrOyCTAHOBKH IO3BOJISIET YBEIMUYUTH BBIPAOOTKY DJIEKTPOIHEPTUH, JIO-
OuTbcs O0MbIIeH SKOHOMUH TU3EIHHOTO TOIINBA, HO, IPH ATOM, YBEIHMYUTh
CTOMMOCTb 000pynoBanus cranuuu. Hanpumep, Ha Puc.19 nokasan rpaduk
MOMECSTYHOTO MOKPBITUSI HATPY3KU ABYMSI BETpOTr€HEpaTOpaMu IMPHU ITHX Ke
YCIIOBHUSIX.

[Ipu ucnonwzoBanuu 2 BOY cpeaHee 3HaueHUE MOKPHITUS Harpy3KH co-
craBisieT 61%, muHuManbHOe 3HaueHue 36,4% (aBrycr), MakKCUMaJIbHOE —
94,5% (Mapr).

OxkoHuaTenbHbIl BBIOOpP cooTHomeHus MmoirHocTedt BOC u JIDC mo
HHEPreTHYECKOMY OaslaHCy TOJIKEH ObITh 00OCHOBAH YKOHOMUYECKUMH pac-
YEeTaMHU.

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

20,0 -

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

Puc.19. I[lokpeimue nazpy3xu 08yms 6empo2eHepamopami.
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3.2. Bb16op cTpyKTYypbl U 060pyaAoBaHUA BeTPO-AN3ESIbHOU
CTaHUuum.

BapuanTsl BbIOOpa CTPYKTYpBI IOCTPOSHUSI I 000PYI0BaHUS THOPUTHOM
BETPO-IU3EIbHON DJEKTPOCTAHIIMM MOTYT MpPOpadaThIBaThCI Ha OCHOBE
HSHEPIreTUYECKOro 0ajgaHca aBTOHOMHOW CUCTEMBbI JIeKTpocHa0xeHus. CooT-
HOIIICHUE BETPOBOW U JTU3EIBHON T'€HEpaluu ISl OKPHITUS SJIEKTPUUECKUX
Harpy30K MocENKa ONpeesieTcsl YCTAaHOBICHHOM MOITHOCTBIO BETpOTreHepa-
TOPOB, PHEPTETUUYECKUM MOTEHIIMAJIOM BETpa U CPEIHUM IJICKTPONoTpedIe-
HHEM Ha pacCMaTpyMBacMOM BPEMEHHOM HHTepBasie. OueBHIHO, YTO C YBe-
JIMYEHUEM YCTAHOBJICHHOM MOIIHOCTH BETPOICKTPOCTAHIIMUA BO3PACTAET
JIOJIsI BETPOBOM TEHEPAIIMM M DKOHOMUTCS TOIUIMBO U MOTOPECYPC U3ENb-
reHepaTopoB. OHAKO, IPU 3TOM YBEIMYMBAIOTCS KaIlUTAJIbHBIE 3aTpPaThl Ha
BETPOIHEPreTHIECKOEe 000PYJ0OBAaHUE, YTO HE BCET/1a IKOHOMHUYECKH 11EIeCO-
00pa3Ho MO CPaBHEHUIO C SIKOHOMHUEHATAIINIO JTU3CIHHOM JICKTPOCTAHITUH.

Takum 00pa3oM, IKOHOMHUYECKUN KPUTEPUN PAIMOHAILHOTO COOTHOIIIE-
HUA 3aTpaT Ha BETPOBYIO U JIU3EJIbHYIO F€HEpAIMIO TOIPa3yMEBAET KaK MU-
HUMYM OTpaHUYEHUE PAcCXOJI0B Ha BETPOBYIO YacTh T'MOPUIIHOW 3JIEKTPO-
CTAaHLIUM HAa YPOBHE JIOCTUTa€MOW PKOHOMHM Ha AKCIUTyaTalMi0 AU3EIbHOU
YacTH.

BapuaHThl CTpYKTYypbl TOCTPOCHHS BETPO-IU3EIHHOTO IHEPTreTUUECKOTO
KOMILIEKCAa aBTOHOMHOTO 3JIEKTPOCHAOKEHUSI MOTYT OCYIIECTBISATHCS O OJI-
HOU U3 IIPUBEIAEHHBIX HUKE 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
JOJKEH OBITh BBICOKMM, a YCTAaHOBJICHHAs MOIIHOCTh BETPOTEHEPATOPOB
JOJDKHA o0ecreynBaTh OOBEKT BETPOBOM DHEPruer BO BCE CE30HHI roaa. B
ATOM Cllyyae, AU3eb-TeHEepaToOp C YCTAHOBJIECHHON MOIIHOCTBIO, MPEBbIIIA-
fomeit Ha 20-25% makcuMalibHYI0 Harpy3Kky o0ObekTa, OymeT crmocoboeH obec-
MIEYUTH DJICKTPOCHAOKEHHE MMOTPeOUTENEH B IEPUOIBI BETPOBBIX 3aTUIIIHIA.

OrpannyeHue Ha MPUMEHEHHE paccMaTpUBAEMOr0 BapuaHTa TMOPUIHON
AIIEKTPOCTAHIIUM CBSI3aHbI C HAJIMYMEM BBICOKOTO BETPOIHEPreTUUYECKOTO IO~
TEHIMaa, HU3KUM KOdI(PPUIIMEHTOM HMCIOJIb30BaHUSI YCTAaHOBJIEHHOMW MOIII-
HOCTH SHEPreTUYECKOro KOMILIEKCA, YacCThIMU ITyCKaMHU-OCTAaHOBKAMU JIU-
3esb-reHeparopa. Kpome toro, cienyer ykasaTb Ha NEPEPBIBBI B AJIEKTPO-
CHAOXXEHUM TMOTPeOUTENST BO BpeMsl MEPEKIIIOUEHHSI C BETPOBOM reHepauu
Ha JU3EJIbHYIO.

2. Berporenepatop (BeTponapk) W CHHXPOHM3AIUs C  JAU3EIb-
redeparopoM. CxemMa MO3BOJISIET 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 THOPHMJIHOW DJIEKTPOCTAHIMH TpeOyeT Hc-
MOJIb30BAaHUsI COOTBETCTBYIOIINX OJIOKOB, 00ECIIEUMBAIONINX PEKUM Mapal-
JeIbHON pabOThl BETPOBBIX U JAU3EIbHBIX T'€HEPATOPOB, MPEK/E BCETO T'H-
OpUIHOTO UHBEPTOPA.

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

3. Berporeneparop (BeTpomapk) ¢ akKyMyJasTOpaMH M PE3EPBHBIN AM-
3elib-reHeparop. OT nepBoil CXeMbI OTIANYAETCA HATUYUEM AKKYMYJIATOPHBIX
Oarapei, MO3BOJISIIONIMX COKPaTUTh KOJIMYECTBO BKIIOUYECHUU JU3EIb-
reHeparopa M UCKIIOUUTh MEPEPHIBbI B JIEKTPOCHAOKEHUU BO BpeMs Mepe-
KIIIOYEHHs] TeHepupyiouiero oOopyaoBaHus. OOBIYHO JOCTYNHBIA 3amac
SHEPIUM B aKKyMYJISITOpaX MOYKET OrpaHUYMBATHCS BPEMEHEM IUTaHMUS IO-
TpeOuTeNs B Mpejeiax yaca.

CpaBHHBasg BO3MOXHBIE BapUaHTBl IOCTPOCHUS ABTOHOMHBIX BETPO-
JIU3EJIbHBIX YHEPTreTUYECKUX KOMIUIEKCOB MOKHO BBIICNIUTH B 0a30BBIX Ba-
puanTta, o0ecneunBaromux OecrepeOoitHOe ANMEKTpOoCcHAOXKEHHE MOTpeOuTe-
JS1: BApUAHT 2 U BapuaHT 3.

B cocraB 000pya0BaHus BETPO-/IU3€JIbHON 3JEKTPOCTAHIIMM C aKKYMYJIsi-
TOPHBIMU OaTapesMu, KpOME BETPOreHEPATOpa U JU3ENIb-T€HEpaTOpPa BXOIAT
aKKyMYJISITOpHbIE OaTaped ¢ yCTpPOWCTBOM 3apsija-paspsjia, UHBEPTOpP, CH-
cteMa ABP. UuBepTop B 3TOM cityyae BbIOMpAeTCs aBTOHOMHBIN (OaTapeii-
HBIH).

Peanuzanus BapuaHTa ¢ COBMECTHOW paOOTOW BETporeHeparopa u Ju-
3ellb-TeHepaTopa Ha OOIIYI0 HAarpy3Ky TpeOyeT BhIOOpa yCTpOMCTBa CUHXPO-
Huzanuu. Eciu pexxum paboThl SHEPTEeTUUYECKOTO KOMIUIEKCA HE MPeayCcMat-
PUBAET BBIKJIIOUECHUS IU3EIIb-TEHEPATOPA, TO BETPOTE€HEPATOP KOMILIEKTYET-
Cs1 CETEBBIM UHBEPTOPOM.

Ecim  nmpemycMmarpuBaeTrcs  BO3MOXKHOCTb — OTKJIIOYEHMS  JIU3EIIb-
reLepaTopa, TO HEOOXOIMMO OPHEHTHUPOBATHCS HAa TUOPHUIHBIM WHBEPTOD,
00ecCIeynBalOIINi KaKk aBTOHOMHBIM, TaK U CETEBOM peKUMbI paboThl. B mo-
CJIeIHEM cilydae HeoOxoauma Takxke cuctema ABP.

BapuaHTbl CTPYKTYpHBIX CXE€M ISl DJIEKTPOCHAOKEHUS] MOCENKOB ToM-
CKOM 00JIacTU OT BETPO-AM3EIBHBIX SHEPTETUUECKUX KOMIUIEKCOB IMpUBE/IE-
HbI HUXKE.
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[IprMep MOCTPOEHUS BETPO-AM3EIHHON SICKTPOCTAHIIMH B 1. AJIATAaCBO
Tomcko#t obsacTu. DHepreTudeckuid 0amaHc TUOPUTHON CHCTEMBI AJIEKTPO-
CHAOKEeHMsI NIJIi BETPOBBIX YCIIOBUM AJIaTa€BO M BETPOTEHEPATOPOB THIIA
5/7kWt-48 V4. mokasaH B TabuIe 5.

Tabauua 5. JHepreTnyeckuii 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
Anpeab 3361 3500 139
Maii 2837 3000 163
Hionb 2211 2000 -211
Hiroab 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 cieayeT, 4yTo 3 BETpOreHepaTropa MOKPHIBAIOT
NOTPEeOHOCTH B 3JIEKTPOIHEPruu nocénka npaktudecku Ha 90%. [Ipu stom
U3JIMIIKA BETPOBOM YHEPTUU CPABHUTEILHO HEBEJIUKHU — 0K0J0 10% romoBo-
ro noTpeOaeHus mocenka.

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

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

AKKyMyJISATOpBI paboTaroT B OypepHOM pexume, CriakuBas KoJIeOaHUs
BETpa U HArpy30K M oOecredyrBas HENPEPbIBHOCTh 3JIEKTPOCHAOKEHUS MPHU
NEPEKITIOYEHUN HArpy30K Ha PE3epPBHBIN AU3eb-TeHepaTop.

BbixoHas sHeprusi BETpOreHepaTopoB BbIAAETCS HA MOCTOSIHHOM TOKE
IpY¥ HOMUHAJIBHOM HanpsbkeHuu 48 B.

®daktruyecku GYyHKUUU YNPABIEHUS SHEPrOKOMIUIEKCOM BBITIOJIHSAET HH-
Beprop MAIT HYBRID 48,9x3 22 kBT.

OCHOBHBIE BO3MOKHOCTH UHBEPTOPA CIEAYIOLINE:

v' TIpeoOpa3oBaHue MOCTOSHHOrO HampsbkeHus 48 B B mepemenHoe
220 B, 50 I'u (ogHOda3zHoE);
v' Bapsn akkymyastopos (GEL, AGM);
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v BO3MOKHOCTb CHHXPOHH3UPOBATHCS C 3JEKTPOTEHEPATOPOM, UTO
MO3BOJIIET CYMMHUPOBATh SHEPTUIO OT IU3EIb-T€HEPATOpPA U BETPO-
TE€HEPATOPOB Yepe3 aKKyMYJISITOpPHbIE OaTaper ¢ MPUOPUTETOM OT
BO300HOBJISIEMBIX UCTOYHUKOB dHepruu (pexum IKO);

v' ABTOMAaTHYe€CKOE MIHOBEHHOE IIEPEKIIIOYEHHE C AKKyMYIIITOPOB
Ha 3JIEKTPOreHePaToOp U 0OPaTHO;

v' ABTOMAaTH4eCKOE OTKIIIOYEHHE IPH IEPErpy3Ke, meperpese, mnepe-
MyTHIBAHUU TIOJISIPHOCTH MPHU MOAKIIOUYEHUH, 3alUTa aKKyMYJISITO-
POB OT HEJOMYCTUMOTO pa3psijia U IPYyrye 3aIiuThl.

LOW WIND LOW WIND LOW WIND 10.5 kB,

VOLTA ST 12-200 200 Adh 12B 12 vk

v Y

Huiteeprop MATI HYBRID 48.9 X35 27 kBr

!

Hurpysra: ceng Adataeno

RE‘T'T“FE”EP ]T()p ReT'Tﬂre”eP ]T()p Rf:‘T']ﬂre”e']ﬂTOp 1
57 k\\t48\de][S k\\t48\de] 57 kWeagyge || ATNIC-230-2P

\. J

Puc.20. CtpykTypHas cxema BeTpO-IU3eIbHON AIEKTPOCTAHIIUH.

BapuaHT NOCTpOEHHST BETPO-AU3EIBHON DJIEKTPOCTAHIIMKA MOIIHOCTBIO
100 xBT a1g aBTOHOMHOTO 3yeKTpocHalOxeHus ceina HoBonukonabckoe Tom-
CKOI 00J1aCTH.

[ToTpebuTensiMu JICKTPOIHEPTUU B CEJIC SBISIOTCS YaCTHBIC JOMa, IITKO-
Ja, JEeTCKUM call, PenbAlepcKo-aKyepCKuil MyHKT, OTAEICHUE CBSI3H, KU-
JUITHO-KOMMYHaJIbHas ciryx0a. [IpeBamupyromuii Tum Harpy3ku — ObITOBasI.

Pacnpenenenue snektposHepruu B cesie HOBOHUKOIBCKOE B TEUEHUH TO-
J1a IPOWILTIOCTPpUpPYEM puc. 21.

Banancel 37eKTpOsIHEPTUN BKIIOYAIOT YHEPTHUI0 TEHEPUPYEMYIO BETPO-
ANIEKTPOCTaHIIUEeH U TOTPeOIEHHYI0 cesioM. COOTHOIICHUE TEHEPUPYEMOM U
MOTPEOJIIEMOI DJIEKTPOIHEPTUU CYIIECTBEHHO pa3IMYaeTCs MO MECsIam,
CJIeI0BaTEIbHO HEOOXOAMM MTOMECSYHBIN aHAIN3 YPHEPTETUUECCKUX OAIaHCOB.

Jlns pacuéra reHepHpyeMoW DJICKTPOIHEPTHUU CIEAYeT BBIOpATh THII
BeTpoasieKTpocTaHuid. [IpuHrMas BO BHUMaHUE JOBOJIBHO CTAOMIIBHYIO Iie-
HY Ha BETPOT€HEPATOPhl POCCUNUCKOTO MPOU3BOJICTBA U UX BBICOKHUE DHEpPIe-
THYECKHUE TIOKA3aTeNIH, BEIOEPEM BETPOIICKTPOCTAHIIUN POCCUUCKOTO TIPOU3-
BoactBa Condor Air Max 60 kBrT.
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Puc.21. I'paduk 3nexTponoTpedbaeHus cena.

[lo yka3aHHBIM SHEPreTUYECKUM XapaKTEPUCTUKAM BETPOIIEKTPOCTAH-
IIMM U BETPOBBIM YCJIOBHUSIM Mecslia MPOBEAEH pacueT BHIPAOOTKH AJIEKTPO-
HHEPTUHU B KXKJIOM MECSIIE To/a.
CpennemecsiuHble CKOPOCTH BETpa Ha BhICOTE 18 M IpuBeneHbI B Tad-

qure 6.

Tabnuia 6. CKopocTh BETpa ¢ MOMPABKOIl Ha BBICOTY.

CKOpOCTbh, CKOpOCTbD,

Mecsinn 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 3JEKTPOIHEPrUU MPUBEIEHBI B Ta0JHULIE

7.
Tabnuua 7. Cpennue nokazatenu 3a S jget (2010-2014).
sHB | ¢eB | map | amp | Maif | MIOH | WMIOM | @Br | CEH | OKT | HOS | ZeK
]13‘]’31?60“3’ e BT o g L a8 [ 1s |91 |60 |ss |74 |so |01 |87
?%‘%’“T“e uarp., % 174 | 253 | 358 | 3734 | 3223 | 289 | 19,03 | 15,76 | 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 BETPOBOM W MOTPEOIIEMOMN 3IEKTPOIHEPTHH
nocéka, Py UCIOJIB30BAHUU JABYX BETPODJICKTPOCTAHIIMN TIPUBEACH B Ta0-
nuue 8.

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

Mecsin Wnotp, kBr*4 | War, kBt*u (2BI') | AW, 1BIC. KBT*4 (2BI)
SuBapsb 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
Hionp 31440 18289,8 -13150,2
Hwab 31520 119214 -19598.6
ABrycr 36800 11638,8 -25161,2
CeHntsi0pb 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), makcumanbHoe — 74,68 (Mapr).

HexBatka 371€KTpO3HEPIHH OT BETPOIIEKTPOYCTAHOBOK 32 TOJ COCTaBJIs-
eT 212886,6 kBTu. DTy 25IeKTPOIHEPTUIO HEOOXOAUMO MOIYYaTh OT JAU3EIb-
rerepaTopa. ' mbpuaHas 31eKTpOCTaHIUS 00ECIIEYNBAET SKOHOMHIO TOTINBA
u I'CM.

[IpUHIMIT TOCTPOEHUS BETPO-AU3EIBHON 3JIEKTPOCTAHLIMM, 3aKJIF0YACTCs
B BO3MO’KHOCTH MOJYYEHHUS JTONOJHUTEIBHON SHEPIHMH OT BETPOYCTAHOBOK
JUISL CHUDKEHHSI PacXoZOB Ha JM3EIbHOE TOIUIUBO. J(M3enb-renepaTtop KOM-
MEHCUPYET HEXBATKy IMOJIYYEHHON SHEPrUM OT BETPOYyCTaHOBOK. [[is sToro
JTU3eIb-TeHepaTop JO0HKEH UMETh CUCTEMY aBTOMAaTHYECKOro 3amycka, pea-
TUPYIOIIYI0 Ha U3MEHEHHUE NMOTPeOIIieMOl MOIIHOCTH. B nepexoaHbIx pexu-
Max T€HEpUPOBAHUE, A TAK)KE MOKPHITUE MMKOBOW MOIIHOCTH IIPOUCXOJIHUT 32
cuet pabotsl cuioBbix Moayneit «Deltay NH PLUS-cepun 20 kBA (3ph-3ph)
U aKKyMYJISITOPHOM OaTapeu.

CunoBoii Moayinb “Delta” nmpencrapisier coO0i MCTOYHUK OecriepeOoii-
HOTO MUTAHUS C PA3NUYHBIMU (HYHKIMOHAIBHBIMH BO3MOXXHOCTSIMU. AKKY-
MynsaTopHass Oarapest BeImonHseT Oydepusie ¢(yHkumu. Moaymu “Delta”
YCTaHaBJIMBAIOTCS B CHELUATBHOM CUJIOBOM LIKaQy.
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[Ipn HEXBaTKe TE€HEPUPYIOUIUX MOIIHOCTEH BETPOYCTAHOBOK CHJIOBOU
MOJyJIb 3aIlyCKAaeT AU3ENb-T€HEPATOp, NPU YBEIWYCHUU T'€HEPUPYIOIIUX
MOIIHOCTEN BETPOYCTAHOBOK AW3ENib-reHeparop oTkirovaerca. ABP mepe-
KJIFOYAET CETh BETPOYCTAHOBOK U JU3EJb-T€HEPATOPA.

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

CrpykTypHas cxema BETPO-AU3EJIbHOM AJIEKTPOCTAHLIHUM NPEACTaBICHA
Ha pUCYHKeE 22.

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

[ BerpossiekTpocTanuus BerpoasexkTpocTaHuus
reHepaTop

T

60 kBt 60 kBt

v [r—
s - p| AKKyMyasiTOpHASI Konrposiep
C , —
HJIOBOI IIKag " Oarapest «EDS60»
«Delta» NH PLUS CuoBoii mkad N
\_ 7
[~
«Delta» NH PLUS AKKyMyasiTOpHAs KonTposiep
darapes o «EDS60»
~—
 /
1‘
ABP «BIC-AI'Y» )

'

TToTpeduTen 2/1eKTPOIHEPTHH ]

Puc.22. ®yHkuroHanpHasi CXeMa BETPOIIEKTPOCTAHLINH.

B cooTBeTcTBUU C dHEpPreTUYECKUM OallaHCOM BETPO-AU3EIBbHONU CUCTE-
MbI AJeKTpocHaOxkeHus: cena HoBoHMKONBCKOE MpU Mcnoib3oBaHue 2 BOY
CpeaHee 3HAYCHUE MOKPBITUS HArpy3ku coctaBisieT 50,62%, MuHUMAaIbHOE
3nauenue 31,52% (aBryct), MmakcumainbHoe — 74,68 (MapT).

Jlu3enpHas COCTaBIIAIONIAS YHEPTOKOMILIIEKCA UCIONB3YETCs TI0 MEpe He-
nocrarka sHeprun BOY.

Cnenyer oTMeTHTBh, uTO B BeTporeHeparope «Condor Air Max» ucronib-
3yeTCsi aCHHXPOHHBIN TeHEepaTop ¢ (a3HbBIM POTOPOM C PETYIUPYEMBIM BO3-
OyxaeHueM, 00eCIeUnBAIONINM CTAOMIM3AIUI0 BBIXOJAHOTO CTaTOPHOTO
HaIpPSHKEHUS.

Hcrounuk Oecrmiepeboiinoro mutanus «Deltay oOecreumBaer mnuranue
Harpy30K OT BETPORJICKTPOCTAHIMN 4Yepe3 BBINPIMUTEILHO-UHBEPTOPHBIM
nmpeoOpa3oBaTelh ¢ HAKOIICHUEM H30BITOYHOU AJIEKTPOIHEPTHH B aKKyMY-
JATOPHBIX OaTapesix. B mepuospl 6€3BeTpusi, MUTAHWE HArPy30K MEPEBOUTCS
Ha aKKyMYJSATOpHBIE OaTapeu, MO Mepe pa3psiga KOTOPBIX IPOU3BOIUTCS
BKJIIOUEHUE U3EIb-TeHEpaTOpa U MEPEeBOJ Ha HEro MoTpeduTeseh AIeKTpo-
sHepruu. Juzenb-reHepaTop oOecreyuBaeT M IMOJ3APSAIKY aKKyMYJISITOPOB
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yepes KoHTposuiepsl «kEDS60».

Takum 00pa3oM, Ha TpUMEpEe ABYX BETPOJU3EIBbHBIX DJIECKTPOCTAHIIHMA
pa3TUYHON MOIIHOCTH TMOKa3aHbl BapUAHTHI BHIOOpA IHEPTETUYECKOTO 000-
pynoBanusa. KpoMe QyHKIIMOHAIBHBIX BO3MOXKHOCTEH BBIOMPAEMOTO 000DPY-
JIOBaHUS, CIENYyET YUYUTHIBATH €r0 BO3MOXKHOCTH IO TIPEOOPA30OBAHUIO DJICK-
TPUYECKOM MOIIHOCTH MPU COOTBETCTBYIOIIUX YPOBHSAX HAMPSKEHUS TPU
JIONYCTUMBIX YCIIOBHUSX KCIUTyaTallu.

3.3 Bbi6op ob6opyanoBaHusa 13C

Jlu3enbHbIe 3JIEKTPOCTAHIIMU B THOPUIHBIX CUCTEMAX AJIEKTPOCHAOKEHHUS
BBITIOJIHAIOT BaXKHEHIIHE PYHKIIUU TApAaHTUPOBAHHOTO UCTOYHUKA MUTAHMUS.

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

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

1. CymmapHasi MOIIIHOCTb arperatoB JOJKHA ObITh Ha 25% Oomblie
CYyTOYHOT'O0 MakcuMyMa Harpy3ku: Py = 1,25P,,,,

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

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

4. KonnuecTBO NHU3ENbHBIX 3JEKTPOArPEraToB JAOKHO OBITH U30bI-
TOYHBIM JJIs1 O0ecreYeHus] BO3MOXKHOCTH BbIBOJIa U3 pabOTHI arpe-
raToB JUIsl CEPBUCHOIO OOCTY>KUBAaHMS, TEKYILEr0 U KalUTaIbHOTO
PEMOHTOB.

5. YcnoBue 3KCIUTyaTallMd JU3€NbHBIX 3JEKTPOCTAHIINI JTOJKHBI CO-
OTBETCTBOBAThH KIIMMATUYECKUM XapaKTEPUCTUKAM MECTHOCTH.

Jlnst aHanu3a TeXHUKO-dKOHOMHUYeckux mokazateneit [I2C nHeoOxonumo
OLICHMBAaTh 3aBUCUMOCTh Pacxoj/ia TOIUIMBA AU3EJIb-TE€HEpAaTOpa OT CTEIEHU
€ro 3arpys3Ku.

Ha ocHoOBe nuHeapu3aluy pacXoJHbIX XapaKTEPUCTUK JHU3EIBHOIO JBU-
rateiasi MOKHO HCIOJb30BaTh NPUOIMKEHHYIO (GOpMYIly AJs ONpENesIeHUs
YAEIBHOI0 pacxoja TOIUIMBa Ha reHepupoBanue | kBTy anekTposHepruu:

P
G1 = K Gy + (1 - Kxx)GHP_; s

rae Gy, G, — dhakTHUecKuii 1 HOMUHAIBHBIA PacxXoJ1 TOIUIMBA (111 OOJh-
IIIMHCTBA JIBUTATEICH MOIIHOCTHIO AecATKU-COTHU KBT G,=230-250 1/xBT1U);
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Py, P, — dakTuueckas u HomuHanbHas MomHOCTh J[DC; Ky — koapdunmeHr,
XapaKTepU3YIOIUK TOIUIMBONOTPEOICHHE JH3eIs Ha XOJOCTOM  XOIy
(Kxx~0,3).

3Has yJaelbHOE IMOTPEOJICHHE IU3eNis IS COOTBETCTBYIOIIETO PEKUMA
Harpy3ku U 00beM MPOU3BEACHHOMN 3JIEKTPOIHEPTUU MOMKHO ONPEAETUThH KO-
JIMYECTBO U3PACXOJI0BAHHOIO TOILUIMBA 32 PACCMATPUBAEMBIN MEPUO]I BpEMeE-
HU:

QT:GIW

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

[Ipumepsbl TEXHUYECKUX XAPAKTEPUCTUK HEKOTOpbIX JIC mpuBeneHsl B
MPUIIOKEHHH.

3.4 OueHKa 3KOHOMUYECKUX XapaKTepUCTUK BETpO-
AN3enbHbIX 3IeKTPOCTaHLUN.

K OCHOBHBIM KpUTEpHUSIM IKOHOMHYECKON 3PPEKTUBHOCTH BETPO-
JIM3EJIbHBIX 3JEKTPOCTAHIIMI MOKHO OTHECTU NMPHUBEAEHHBIE TOAOBBIE 3aTpa-
Tl Ha | KBT yCcTaHOBIEHHON MOILIHOCTU 3JIEKTPOCTAHIMU M CTOMMOCTH 1
kBTu snekTposHepruu. JlaHHbBIE KPUTEPUM ONPEACISIOTCA U3 CIEAYIOLINX

BBIPAKCHUN:

PyK+C
3 =—HP ;

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

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

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

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

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

rae T — S5KOHOMHYECKHU CPOK CITyKObl 000pyI0BaHUsI (JIET).
C — 00111er010BBIC IKCILTyaTallMOHHBIE PacXo/ibl (pyo.)
C=Copc + CpeM + Cyon + CLL.MOI‘I 5

rie C, — FOJO0BBIE PACXO/IbI HA IKCILTYaTAIIMIO CUCTEMBI AJIEKTPOCHAOKEHUS
(py6.);

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

Cyon — TOJIOBBIC Pacxo/bl Ha TOILIUBO (PyoO.);

C0n — TOJIOBBIE PACXO/IbI HA IOCTaBKY TOruMBa (pyo.).

Cebectonmocts 1 kBTu anexrposnepruu C,,:
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C = PuksC

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

DKOHOMHUYECKHI aHalIu3 aBTOHOMHOI'O 3JIEKTPOCHAOKEHHUs, MpPU CyIle-
CTBYIOIIMX B PoccuM 3KOHOMHUYECKHX YCIIOBHUAX B 3TOM 00JacCTH, MOXKET
ObITh HalpaBjeH B OOJIBIIMHCTBE CIIy4aeB Ha COKpallleHHe OIOKETHBIX J10-
taiuil. COOTBETCTBEHHO, T'OBOPUTH O NPUOBUIBHOCTH IPOU3BOJACTBA AJIEK-
TPOIHEPTUH B U30JUPOBAHHBIX CUCTEMAX JIEKTPOCHAOKEHMSI Yallle BCETO HE
npuxoautcs. HopmatuBubiil k03(pPUIMEHT peHTa0EIbHOCTH B TAaKUX CHUTYa-
[USX 11eJIeco00pa3HO BHIOMPATh UCXOJIS U3 CPOKa CIYKOBI OCHOBHOTO JHEP-
reTUYECKOro 000pY10BaHMUSL.

OmnpeneneHue 3KOHOMUYECKUX ITOKA3aTeJIed MOKaXeM Ha IMpUMepe T'H-
OpUIHON BETPO-AU3EIBHOM 3JEKTPOCTAHIIMU 1. AJIATAEBO.

OO1re KanuTalbHBIE BIIOXKEHUS HAa CO3/IaHHE BETPO-IU3EJIbHOM 3JIEK-
TPOCTaHLIMM NIPUBEJIEHBI B TabauLE 9.

pyO/kBrtuy;

Tabnuua 9. DKOHOMUYECKUE XapaKTEPUCTUKHU BETPO-AU3EIbHON CTAHIIMH.

Ilena 3a
Kon-Bo, Cymma,
Ne Howmenknarypa ToBapa r 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 | UuBeprop MAIT HYBRID 48.9 X3 27 kBt 1 269 700 269 700
VOLTA ST 12-200 200 A/h 12B 12 27480 329 760
Jlu3enbHbI TeHepaTop 2 CTENEHU aB-
tomatuzanuu AJ[11C-230-2P MOIIHOCTBIO
> 10,8 kBT. Croumocts 192 500 py0. ! 192 500 192500
Hroro odopynoBanue 1924700
6 CrpouTenbHO-MOHTaKHbIE paOOTHI 384 940
(20% ot cTommocTH 0060pyTOBaAHHS)
Hroro 2 309 640

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

OcCHOBHBIE AKCIUTyaTallMOHHBIE 3aTPaThl MPUXOAATCS HA TOIUMBO. ['o0-
BOM NeUIMT 3IIeKTpodHEprun nocénka cocrasisier 3855 kBtu. Bpems pa-
00THI au3ens MomHocThio 10,8 kBT mis reHepanuu 3Toro o0bEmMa JIeKTpo-
sHeprum coctaBuT 128,5 vacos. [Ipu ynenbHOM pacxoie AU3EIbHOrO TOIUIU-
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Ba 0,3 k['/kBT4, ero morpebyercst 1,2 TOHHBI B IO, WM, B CTOUMOCTHOM BBHI-
pakeHuu, 43 Teicsiuu pyouieit (riena consapku 36 000 py6/T).

JIist oKCIuTyaTaluu CTaHIMK 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
cToUMOCTH 000pyRoBaHus, 4To coctaBuT 20 000 pyOiieii B roa.

OO011as cyMMa roJIOBbIX IKCILTyaTal[MOHHBIX 3aTPaT COCTABUT:

C=43 000+528 000+20 000=591 000 py©.

[IpuBenénnblie 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 OBOPYJJOBAHUS ®OTOIJEKTPO-
CTAHIIUMN.

4.1 BapuaHTbl NOCTPOEHUSA (hOTOINEKTPOCTaAHLUN.

Conneunsie otodnekrpuueckue cranmuu (COC, ®IC, PV farms unm
PV plants) -3T0 oaMH W3 BUAOB 3IEKTPOCTAHLINN, TEHEPUPYIOLIUI dIIEKTPH-
YEeCTBO IYTEM HEMOCPEACTBEHHOr0 MNpPeoOpa3oBaHUsl YHEPTUU COJIHEYHOTO
U3ITyYEHHS B DJIEKTPOIHEPTHUIO.

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

PaznuuaroT aBa OCHOBHBIX THIIA COJTHEYHBIX (HDOTOIIEKTPUUECKUX CH-
CTEM:

® ABTOHOMHbBIE CUCTEMBI;
® CHCTEMbI, pabOoTaroNIKe MAPATIIETBHO C CEThHIO.

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

MoTtpebutens
naHenu
KoHTponnep nepemMeHHoro
3apsga WusepTop ToKa
_/_ ——» g
L d
r
MoTpebutens

NOCTOAHHOIO

AKKyMynaTopHas —
Batapen

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

[Tapametpsr anementoB ®IC (tun u konuuectBo PII, emxocts Ab,
MOIIHOCTh UHBEPTOPA), @ COOTBETCTBEHHO U €€ CTOMMOCTb, 3aBUCAT OT MHO-
rux (aKTOpPOB: COCTaBa IEKTPUYECKOU HATPY3KU U CPEIHECYTOUYHOIO AJICK-
TponoTpeOeHusi, xapakrepa padoTel ®IC (CE30HHBIM WJIM KPYIJIOroIuy-
HBII), CPEAHEMECAYHOT0 MPUXO0Aa COTHEYHOM paiMalluy U YKUCIia MOCae0Ba-
TEJbHBIX JIHEH 0€3 COJIHIIa B MECTE YCTAaHOBKH (POTORIEKTPHUUECKUX MOJY-
JIed, CUCTEMbl OPUEHTALMM COJIHEYHBIX MMaHese Ha CONHIE UM HEKOTOPBIX
Ipyrux (GpaxTopos.

Tak xak @Il 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 oOecredeHue MoTpeOuTeNeld B TeUeHHUE CyTOK. JTO MPHUBO-
JUT K HEOOXOJMMOCTH 3HAYUTEJIbHO YBEJIMYMBATH YCTAHOBJICHHYIO MOIII-
HOCTh @II 1 eMKOCTh aKKyMYJIAITOPOB.

OueBUIHBIM HETOCTATKOM aBTOHOMHBIX @DC ABIAECTCSA MOTEPS U3JUIL-
KOB DHEPTUH B PEKUMAX MaJIbIX HArpy30K. B OOJIBIIMHCTBE CTAHIAPTHHIX aB-
TOHOMHBIX (DOTODJICKTPUUECKUX CHCTEM COJIHEUHasi Oarapesi MPOCTO OTKIIIO-
4aeTCs, KOrJa akKyMyJISTOPhI MOJIHOCTHIO 3apsiKeHbl. MOXHO HCIOJIb30BaTh
M30BITKU DHEPruM Ha OAJUTACTHBIX COMPOTHUBJICHUSX JJISl TOJOTPEBa BOJIbI
WIM BO3/lyXa, YTO TMO3BOJISIET HECKOJBKO MOBBICHTH 3(P(EKTHBHOCTH MOJIE3-
HOT'O MCITI0JIb30BaHUsI FTEHEPUPYEMOM IHEPTUH, OJHAKO MPoOIeMa MOTHOCTHIO
HE PEIIaeTCA.

Cepbe3HBIM HEOCTAaTKOM aBTOHOMHBIX DIC sBIIsIETCS HEOOXOIUMOCTD
UCIIOJIb30BAHUSL aKKyMYJIATOPHBIX Oarapeil, paOoTalomuXx B HUKIMYECKOM
pexume. Yucno pabodymnx UKIOB PacIpOCTPAHEHHBIX KUCIOTHO-CBUHIIOBBIX
akkymyJsiTopoB HeBenuko (1500-2000), uto TpeOyeT MX 4acTOW 3aMEHBI.
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[IpumMeHeHre NPOMBIIIIEHHBIX aKKYMYJIATOPOB C OOJBIIUM CPOKOM CITYXKObI,
HAIPUMEP HUKEIb-KaJAMHUEBBIX WM JUTUH-UOHHBIX, TPEOYET 3HAUUTEITHLHOTO
yBEIUYCHHS (PUHAHCOBBIX BJIOKEHUW Ha MOCTPOEHUE DHEPreTUUYECKON CHU-
CTEMBI.

Kpome Toro, HEOOXOIUMO YUYUTHIBATH, YTO B AKKyMYJATOPAaX TaKKe
UMEIOT MECTO MOTEPH dHEprun. B nydmiem ciaydae, 3pPeKkTUBHOCTH TpoIiec-
COB 3apsga-pa3psajaa akKyMmyJaaTopoB coctaBisieT 90%, u oHa yXyauiaercs 1o
MEpEe UX CTApEHHUS.

UcnonszoBanrne ®OC npu HAIMYUK CETU MO3BOJISIET N30€KaTh MHOTHX,
€CJIM HE BCEX, HEJOCTATKOB aBTOHOMHBIX cHUCTEM. [lo cyTH, ceTh SIBIISIETCA
oonbiuM akkymyssitopoM co 100% KIII, koTopelit MOKET IPUHSATH BCE U3-
JIMIIKHA SHEPTUH.

CTpykTypHas cxeMa CeTeBOM (POTOINEKTPUUECKON HIIEKTPOCTaAHIIUU
npuBeeHa Ha puc. 24. DIEeKTpUYECKast CETh MOXKET ObITh KaK JElEHTpaIu-
30BaHHOM, TaK U JJOKaJIbHOW, 00pa30BaHHON JTU3EIHHOMN DJICKTPOCTAHIIUCH.

CanHeytbie Gatapen CeTtesoil MHBEPTOR

BHewHan
INEKTPOCETH

BxoaHoii [
CHETHMK

MepemeHHbI ToK

MoC TOAHHBIA TOK

"3enéHbil’
CHETYMK

CobcseriHoe
Cucrema notpefnetne
MOHHTOPHHTE

Tpancthopmatop
0,410 kB

Puc. 24. Cmpyxmypuas cxema cemegotl (homosneKkmpuyeckoul 31eKmpocmanyuu

B cocrtaB cereBoii (HhOTOINEKTPUUECKON CHUCTEMBI, KPOME COJTHEYHBIX
OaTapeil, Tak)Ke 0OBIYHO BXOJIST:

eCeTeBbIE MHBEPTOPHI, MPEeOOpa3yoIIre MOCTOSHHBIN TOK, reHepupye-
MBI COJTHEUHBIMU MAHEISIMU, B IEPEMEHHBIIH;

®KOHTPOJIJIEPHl MAKCUMAIBHOTO OTOOpa MOIIHOCTU C COJIHEUHBIX OaTa-
peit;
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eCHCTEMa MOHUTOPHUHTA, MO3BOJIAIONIAS OTCIICKUBATH TapaMeTphl pado-
YEero pexuMa COJTHEYHOM 3JIEKTPOCTAHIUY;

®IICHTPAJIM30BAHHAS CETh - JIMHUS DJIEKTpoIepeiad, K KOTOPOil Mojco-
eJMHEHA AJIEKTPOCTAHIINS;

®COOCTBEHHBIE TOTPEOUTENIN DIEKTPOIHEPTUU (TPOMBIILICHHBIE WM
OBITOBBIC JIEKTPOIIPHUOOPHI).

B cBoto ouepenp, cereBbie DIC 1o crnocody MOCTpOeHUs MOApPa3Aesi-
IOTCSl HA JIBa OCHOBHBIX THIA!

- 0€3 aKKyMYyJISITOPHBIX OaTapeii;

- C AKKYMYJISITOPHBIMH OaTapesiMu.

Ha mpaktrke Hanbonbliee pacmpoCTPaHEHUE MOy (POTOIIECKTPH-
YeCKHe CUCTEMBI 0€3 aKKyMyJSITOPHBIX OaTapel. bezakkymymnstopasie @OC
OUYCHb HAJIC)KHBI U MPAKTUUECKU HE TpeOyroT oOciyxuBanus. Kpome Toro,
OHM 00JIaJJal0T MaKCUMaIbHON 3 (PEKTUBHOCTHIO UCIIOJIB30BAHUS IHEPTUH OT
coJIHeUHbIX Oartapeit - oT 90 10 98%. B Takux cucremax MpUMEHSIIOTCS CIie-
[MaJIbHbIE MHBEPTOPHI, BEJIOMBIE CEThIO, KOTOPHIE HCIOJIB3YIOT CETh A
(bopMHpPOBaHUS OMTOPHOTO HAIIPSIKEHUS I UX 3aIlyCKa U CHHXPOHU3AIUH.

Henocratkom momoOHBIX CUCTEM SIBISIETCS MPEKpaAlICHUE MUTAHUS T10-
TpebuTenel npu OTKIIOYEHUHU LIEHTpalIbHOU ceTH. Tak Kak ceTeBble MHBEP-
TOPBI BEIPA0ATHIBAIOT HANIPSDKEHHUE, HICHTUYHOE CETEBOMY, TO MPHU €ro MOoTe-
pe uHBepTOp mepectaeT paborath. [IpekpareHne reHepalnuu CETeBBIX HH-
BEPTOPOB MPH MPOIIAIaHUN HATIPSKEHUSI B CETH CBSI3aHO TaKXke ¢ obecreue-
HUEM 0€30MacHOCTH TPU TMPOBEACHUM PEMOHTHBIX padoTax (HEoOXOIUMO
o0ecrneunTh OTCYTCTBHE HAMPSKEHUS HA JIMHUM, €CIU MoJladyd HampsiKEHUs
OTKJIIOUEHA JICKTPUKOM Ha MOACTAHIIUHN ).

JUIsi TOKambHBIX CHUCTEM DJICKTPOCHAOKEHUS Ha OCHOBE JHM3EIBHBIX
AIEKTPOCTAHIIUM JOTIOJHUTEIHbHBIMU OTPAaHUYCHUSIMHU HA UCIIOJIh30BaHUE Ce-
TeBbix DOC sBisieTcs: HEBO3MOXKHOCTh oTkitoueHust JIDC u TtpeboBanue
obOecnieueHus motpeduTenei snekTpudeckord MoiHocThio JIDC He MeHee
40% OT MOIIIHOCTU THOPUAHON CONTHEUHO-AU3EIBHOM AJIEKTPOCTAHIINH.

IIpu HeHae)KHOM ANEKTpUUECKOU ceTr npuMeEHsIoT @OC ¢ akKyMyJIsi-
TOpPHBIMU OaTapesiMu, KOTOpbIE SIBISIOTCS Topa3ao Oosee CIOXKHBIMH, HO
MO3BOJIIOT CO3/1aBaTh CUCTEMBI OecriepeOOMHOr0 AJIEKTPOCHA0KEHHS TTOTpe-
oureneil.

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

s obecnieuennsi MakcuMaiabHO ()PEKTUBHONU PAOOTHI aKKyMYJIATOP-
Hasg (OTORNEKTPUUYECKasT CUCTEMa, COCIMHEHHAsl C CEThI0, TPEOYeT UCIOb-
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30BaHUs CIEUUATM3UPOBAHHOTO aBTOHOMHOTrO (OarapeilHoro) HHBEpPTOpa.
Bo3moskHbI 3 BapraHTa NOCTPOEHUS TaKUX cucteM [12]:

1) Conneunble OaTtapeu 3apsikaioT Ab yepes KoHTposIiep 3apsaaa, a
3aTeM PHEPrus uepe3 HHBEPTOp NepeiaeTcsl B Harpy3Ky WM CETh.
2) Conneunble OaTapen padOTaIOT Ha ceTeBOM (DOTOINEKTPUUECKUI

WHBEPTOP, OT KOTOPOTO MUTAETCSl HArpy3Ka, U3JUIIKA YHEPTUU UIYT Ha 3a-
PAIl aKKyMYJISITOPOB, U eclid Ab 3apsiKeHbl, TO HAMPaBJISAIOTCS B CETh.

3) ['uOpuanas cucrema, BKIIOYAIOUIAs 3JIEMEHThI 000OMX BBIIIETIE-
PEUYHCIICHHBIX THIIOB.

CtpykTypHas cxema ceTeBOH (OTOINEKTPUUECKON CUCTEMBI C KOHTPOJI-
JIEpOM 3apsijia pUBECHA Ha pUC. 22.

W36LITOK CONHEYHOM IHEPrIM Xantrex XW,
MOXXET HanpasnATLCA B CeTh Xtender XTH/XTM/XTS,
ANA NUTaHWs Hepe3epeupyemMon Outback G(V)FX, SMA
Harpysku
(;g; BaTapeiHbii
UHBEpTOP
KoHTponnep
CONHEYHBIW -+

Hepezepsupyemas I Pesepsupyemasn
Harpyska AKKyMynsiTop Harpyska

DOTO3NEKTPUYECKINE
MOAYNN

Puc. 22. Cemesas ¢homoanekmpuueckas cucmema 91eKmpoCcHadHICeHUs ¢
KOHMPONNEpOM 3apsioa NOCMOAHHO20 MOKA

JlaHHBIN BapUaHT MOCTPOEHHS CUCTEMBI SIBJIIETCS Hau0oJiee MPOCThIM U
pacnpocTpaHEeHHbIM. B 1aHHOW cucTeMe 3aps]l aKKyMYyJSITOPOB OT COJIHEY-
HBIX OaTapeil MPOU3BOJUTCS Yepe3 KOHTPOJIIEP 3apsiaa MOCTOSIHHOTO TOKa.

[Ipu ucnosb30BaHUM CTAaHAAPTHOTO MCTOYHUKA OecriepeOoitHOro mura-
Husi(UBII), npu Hanuuuu cetu 3apsij akKyMyJIsITOPOB IPOUCXOIUT OT CETH, U
COJIHEUHbIe OaTapeu NMPaKTUYECKU HE HCIMONb3yHOTCs. s MakCHUMaibHOTO
WCIIOJIb30BAHUSI SHEPTHUU, BhIpaOaThIBAEMON CONHEUHBIMH OaTapesiMu, Mpu-
MeHstoT Koutpoiiep MPPT u cnienmanbablii HHBEPTOP ¢ PyHKIHEH mepena-
YU 3JIEKTPOIHEPTUU B HArpy3Ky WM CETh NP HanpskeHus Ha Ab Bbllie 3a-
naHHoro. B atoMm ciydae, naxke ecinu Ab NOJIHOCTBIO 3apsiKEHbBI, SHEPTUS OT
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®I1 nampasisieTcsi B Harpy3Ky, TEM CaMbIM YMEHbIIIAsl MOTPEOJIEHUE OT CETH.
Ecnu Harpy3ka moTtpeOsieT MEHbIIEe SHEPTUH, YeM BBIPA0ATHIBAIOT COTHEY-
HbIe OaTapen, TaKOW MHBEPTOP MOKET WIIM HAIPABJISATh U3JIUIIKHA B CETh, UITU
YMEHBIIaTh BBIPAOOTKY COJIHEUHBIX OaTapeil 3a cueT MOBBIMICHUS HampsiKe-
HUS Ha akKymyJsitopax[12].

JIOCTOMHCTBaMM TaKUX CHUCTEM SIBJISIETCSI BO3MOXKHOCTh HUCIIOJIb30BAHUS
SHEPI'UM COJHIIA, KaK MMPU HATUYUU CETH, TaK U BO BPEMsl OTKIIOUYEHUM; BO3-
MOHOCTh BOCCTaHOBJIEHHUS paOOThI IPH JUTUTEIBHBIX MEPEPhIBAX B AIEKTPO-
CHA0KEHHUH U TIIyOOKOM paspsjie akKyMyJisiTopoB myTeM 3apsga Ab ot OII1.

K Hepocratkam ciieryeT OTHECTH ABOMHOE MpeoOpa3oBaHUE COTHEYHO-
ro 2JICKTPUYECTBA, YTO MPUBOJUT K JIOMOJHUTEIBHBIM MOTEPSM B KOHTPOJI-
Jepe, WHBEPTOpPE, YACTUYHO B aKKyMYJIATOpax; HUKIMYECKUN peKuM pado-
Thl aKKyMYJISTOPOB IPHU TEPEephIBaX B LIEHTPATU3OBAHHOM 3JIEKTPOCHAOXKe-
HUH, YTO IPUBOJIUT K UX OBICTPOMY U3HOCY.

Jlist moctpoennst ®IC TaHHOTO 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 comHeuHbie OaTapen MOAKIIOYSHBI Yepe3 KOHTPOIIIEP
3apsiia K aKKyMyJIaTOpaM, TO UHBEPTOP HCIOJIb3YET COTHEYHOE JIEKTpUYe-
CTBO, U, €CJIM €r0 HE XBaTaeT, TO U SHEPIrUio U3 akKymyssiTopoB. Ecnu con-
HEYHOU SHEpruu 0oJibllie, YeM HY>KHO JJis MoTpeOuTenel, oHa UIET Ha 3apsij
aKKyMYJISITOPOB.

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

JlocTonHcTBaMM JaHHOUM cxembl nocTpoeHuss @OC sBISIETCS BO3MOXK-
HOCTb NPUMEHEHUS CETEBOIO U ABTOHOMHOT'O MHBEPTOPOB C MUHUMAJIBHBIM
HA0OpOM OMIMH, IMMUPOKO MPEICTABICHHBIX HA PHIHKE MHOTOYMCICHHBIMU
MPOU3BOJIUTEIAMU. AKKYMYJISITOPBI BCE BPEMSI HAXOIATCS B 3apSyKEHHOM CO-
CTOSIHHH, DKCILTyaTHPYIOTCA B OydhepHOM peXrMe U MCTOIB3YIOTCS TOJBKO
MIPU OTKJIIOUCHHSIX CETEBOI0 JIEKTPUUECTBA.

®OC Takoro TuIa 1eJI1eco00pa3HO UCIOIb30BaTh B CUCTEMAX JIEKTPO-
CHA0XEHHUS, B KOTOPBIX OCHOBHOE MOTPEOJICHUE COTHEYHOTO JIEKTPUUYECTBA
MMEET MECTO JHEM, a OTKJIFOYEHHUS IIEHTPATU30BAHHOTO AJIEKTPOCHAOKEHUS
peIKHe U HeOJTHE.

B nHeBHOE BpeMsi CyTOK CETEBOM HHBEPTOP OOECIEUMBACT PHEPrueut
BCEX MOTpEOUTENe, B TOM YHCIE U pPe3epBUPYEMbIX. M3IHUIIKK >HEpruu
HaIpaBJIsAIOTCd B OONIYIO CETh TOJBKO B TEX CIyyasx, €Cclu MoTpebieHue
MEHbIIIE, YEM TE€HEPUPYIOT COJHEUHbIe OaTapeu, MpU 3TOM DHEPTUs COJHIA
ucrnosibdyercst U Ha 3apsg Ab. DPQdeKTUBHOCTh CETEBBIX MHBEPTOPOB, Kak
npaBuiio, coctaBisier 6osee 90%, 4To obOecrneunBaeT XOpoIIue dYHepreTuye-
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CKH€ MOKa3aTeIn BCEeW CHCTEMbI dJIEKTpOCHaOKeHUs. ENMHCTBEHHBIM HENO-
CTaTKOM SIBJIIETCS MPEKPAILEHUE KCIIOIb30BaHUs 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 chomosnexmpuueckas cucmema 21eKmpoCHAOHICeHUs C
cemesbiM uHeepmopom Ha 6xode UBIT

Mormtnocts UBII B Takux cuctemax BbIOMpPAETCS MO MOIIHOCTU pe3ep-
BUPYEMOM Harpy3ku M HE 3aBUCUT OT MOILHOCTH COJIHEUHbIX Oatapeit. Moi-
HOCTb CETEBOT'O MHBEPTOPA MOKET OBITh KaK OO0JIbIIIE, TAK U MEHbILIE MOITHO-
ctu UBII. [Ins oGecrieueHusi BOCCTAHOBIICHHUSI CUCTEMBI TIPH TIIYOOKOM pa3-
pslle aKKyMYJIITOPOB B CXEME JJIEKTPOCTAHIMU MOKHO IPELYCMOTPETh He-
OOJIBIIYIO COJHEYHYIO Oarapero, KoTtopasi mojkitouaerca Kk Ab yepe3 KoH-
TpoJuiep 3apsiaa (moka3aH MyHKTUpoM).Eciu OTKIIIOYEHUsT KpaTKOBPEMEH-
HBIE, TO JAHHBIC 3JIEMEHTBI MOXKHO HE UCIIOJIb30BAaTh.

Haunbonee yHuBepcaabHbIMU SBISIOTCA (DOTOIIEKTPUUECKUE CUCTEMBI C
ceTeBbIM UHBepTOpOoM Ha Bhixojse MBII, puc. 26. B nanHoil cxeme moctpoe-
HUSL DJIEKTPOCTAHLIMU TaKXK€ HCIOJIb3YeTCs] BBICOKOA(D(PEKTUBHBINA CETEBOM
WHBEPTOP, HO B OTJIMYME OT MPEABIAYIIEH CXEMBbI, TP OTCYTCTBUU HAIPsIkKe-
HUS CETU COJTHEUHbIE OaTapeu MpoJI0JDKAIOT MUTATh PE3EPBUPYEMYIO HArpy3-
KY W 3apsDKaTh aKKyMYJISITOPBL.

B HOpManbHOM pexuMme, NMpU HaJUYMKM HANpPSDKEHHUS B CETH, CETEBOM
WHBEPTOpP CHAOXAEeT SHEpPrueu pe3epBUpyeMyr0 Harpysky, npu 3tom KIIJ
npeoOpa3oBaHus UHBEPTOPA OYEHb BbICOKUH - Oosee 90-95%. Eciu Harpy3ka
noTpeOIsieT MEHbIIEe, YeM BbIPaOATHIBAIOT COJIHEYHBIE OaTapew, H3IUIIKU
HHEPTUU UIYT HA 3apsij aKKyMyasTopoB. Eciin Harpyska notpebisier 6osblie
- TO HeJxocTarolas sHeprust 6epercs u3 cetu. [locne monHOro 3apsiia akky-
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MYJISTOPOB H3JIMIIKK SHEPTUM HAIMPABISAIOTCS B OOIIYI0 CETh W MHUTAIOT
OCTaJIbHYIO HArPy3KYy.

ITpu aBapuu B cetu UBII nepekntouaercs Ha padoTy OT aKKyMYJISITOPOB,
U o0ecreynBaeT OJIHOBPEMEHHO OMOPHOE HANPsHKEHUE JJISI CETEBOTO MHBEP-
topa. [loaToMy 3Heprus cojHIa MPOAOJLKAET UCIIOJIb30BaThCA U IPHU ABApU-
X B ceTsax. Kak ¥ npu HAIM4YMU CETHU, U3JTUILIKU COJIHEYHOI'O AJIEKTPUYECTBA
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 HanpsbkeHue B CeTH HE IPOIANo, HO BBIIUIO 3a IPEIEIIbl JOMy-
CTUMOTO, TO UHBEPTOP OTKJIIOYAETCS OT TAKOM CETH W NPOJOJHKAET NMUTATh
OTBETCTBEHHYIO Harpy3Ky kauecTBeHHbIM TOKOM - 0T Cb u ot Ab. Harpy3ka,
NOAKJIIOUYECHHAs 10 UHBEPTOPA, MUTAETCA TEM HAIPSHKEHUEM, KOTOPOE €CTh B
CeTH.

JIoCTOMHCTBaMU CHUCTEMBI SIBIsIeTCS 3(PPEKTUBHOE MCHOIH30BAHHE aK-
KyMYJISITOpHBIX OaTapei (pabota B OydepHOoM pexume), 3(Q(EeKTUBHOE HC-
M10JIb30BaHUE BO300OHOBIIAEMON COJTHEYHOW IHEPrUU, BO3MOKHOCTH BOCCTa-
HOBJICHUS MIPU IIIYOOKOM pa3psiieé aKKyMyJATOPOB MPU MCIOJIb30BAHUU HE-
oonpmioit Chb, moakmoueHHo kK Ab depe3 koHTposuiep 3apsiia (mokaszad
MYHKTHPOM).
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K HenmocraTkaMm ciefyeTr OTHECTH HEOOXOJUMOCTh MPUMEHEHHUs CIIeIH-
IBHBIX THOPUIHBIX ABTOHOMHBIX HHBEPTOPOB, KOTOPHIE MOTYT 3apsixkaTh Ab
C BBIX0/Ia, @ TAK)KE HANPABIATH U3JIUILKU COJIHEYHOM SHEPTUU B CETh. Takou
MHBEPTOP IOJHKEH WIHM JAaBaTh CUTHAJI HA OTKJIIOUYEHHE CETEBOTO MHBEPTOPA,
WJIU TOBBIIATh YaCTOTY HA BBIXOJIE JJI YNPABJICHUSI CETEBBIM MHBEPTOPOM
(OONBIIMHCTBO CETEBBIX MHBEPTOPOB MPEKPAIIAIOT pabOTy MpPH BBIXOJE Ia-
pamMeTpoOB YacCTOTHI 3a 3aJlaHHbIE Mpeaenbl). JlJisi MOCTPOEHUs TAKMX CUCTEM
HEO0OXOJAMMBbl MOJIEJIM HWHBEPTOPOB, OOECIEUMBAIOIINE BBINOJHEHUE BBIILIE-
nepeuyuciaeHubix (GyHkui, Hanpumep, Steca Xtender XTH/XTM, SMA
Sunny Island, Xantrex XW, RichElectric CombiPlus u np.

BrInonHeHHbIM CpaBHUTENBbHBIM aHanu3 cxeM noctpoenus ®IC mnoka-
3bIBAET, YTO NMPUMEHEHHUE CETEBBIX MHBEPTOPOB M CXEM BKIIKOYEHHUS, MOKa-
3aHHBIX Ha pHUC. 25 W 26, B OOJBIIMHCTBE CiydaeB MOBBIMIACT A((HEKTUB-
HOCTb CUCTEMBbI,0CO0EHHO ecid 0O0JIbINasi 4acTh COJIHEYHOUM IHEPTUU MOTPed-
nsercs B fHeBHOeE BpeMms. [Ipumenenue cnenuanbHbeix MBI ¢ BO3MOXKHOCTBIO
3apsaa Ab ¢ BeIX0J1a MO3BOJISIET UCIONIB30BATh CETEBBIE (POTOIIEKTPHUUECKUE
MHBEPTOPHI JaK€ BO BpPEMsI MEPEPHIBOB B IEKTPOCHAOKEHUU OT LEHTPaJIH-
30BaHHOM CETH.

[IpoBeneHHbIN aHANMU3 MOKa3all, YTO CXEMbI OCTPOEHUS (HOTOINEKTPH-
YECKUX CHUCTEM JIOCTaTOYHO Pa3HOOOpa3Hbl U TPeOYIOT NPUMEHEHHUS Clielna-
JU3UPOBAHHOTO SHEPreTnyeckoro obopyaosanus. [lpu 3tom s3ppexTuBHOCTD
BCEU DHEPreTUYECKON CUCTEMBI OyIeT BO MHOTOM OIpPEAEIATHCS COCTABOM U
XapaKTEepPUCTUKAMU UCIIOJIb3yEMOT0 SHEPreTHUYECKOro 000pyA0BaHUSI.

OpHoil U3 BeIylIMX MUPOBBIX KOMIIAHUH 0 pa3paboTKe, MPOU3BOJICTBY
U pealiu3aliuu YHEPreTUYECKOro 000py1I0BaHus U MPUOOPOB ISl TOCTPOCHUS
pa3sIUYHBIX CHUCTEM JHeprocHaOxeHus sBisercs kommnanus SMA  Solar
Technology AG [12].

Texnonorun SMA, pa3paboTaHHbIE C UCIOJB30BAHUEM MOCIEAHUX JO-
CTH)KCHH B 00JIACTH 3JIEKTPOHHMKH, MO3BOJSIOT MOJTYYUTh MAaKCUMAIbHYIO
3¢ (EeKTUBHOCTh OT ABTOHOMHBIX, CETEBBIX U PE3EPBHBIX CHUCTEM 3SHEPro-
CHA0KEHHsI HA OCHOBE KaK TPaJULMOHHBIX, TAK U AJIbTEPHATUBHBIX UCTOYHU-
koB sHeprun. Kak texnonoruueckuit mnep, SMA Solar Technology pa3pa-
0aThIBaeT M MPOU3BOIUT BHICOKOA((HEeKTUBHBIE HHBEPTOPHI OT 2 10 1000kBT
JUIsl YCTaHOBOK JIFO0OT0 pa3mepa, BCeX KJIaCCOB MOIIHOCTHU U crienupUKaUi.

JIunelika OCHOBHOM NpOAYKIMM KoMmmnaHuu SMAmpencTaBieHa B
Tab1.10.
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Tao6n. 10. Jlunetika npooykyuu komnanuu SMA Solar Technology AG

Toprosast mapka,

JAUANa30H MOIIHO- Ha3znauenue O06Js1acThL NPUMEHEHUS
crei
SUNNY BOY CereBble ogHOoba3HbIe |[[J19 MHANBUIYATBHOTO
1.6 to 8 kW UHBEPTOPHI YaCcTHOI'O MPUMEHEHHUS B
CHUCTEMAaX, MOITHOCTHIO
1o 20 kBt
SUNNY MINI CEN- |CereBsie Tpex(aznbie |1st KoMMepYeCKUx
TRAL WHBEPTOPHI SHEPreTUYECKUX CUCTEM,
S5to 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-
CTAHINAX OONBIION

MOIIHOCTH
N—
SUNNY ISLAND |ABroHOMHBIE HHBEp- |[lJ1s1 MHIUBUIYaIbHOTO
2 to 8 kW TOPBI IIPUMEHEHUSA U KOMMEP-
YECKUX CUCTEM, MOILIHO-
cThio 10 300 kBT
SUNNY BACKUP |Ucrounuku Oecniepe- |ABTOHOMHBIE U PE3EPB-
2to 5 kW OoifHOrO NMUTaHUsA HBIE CUCTEMBI 3JIEKTPO-
CHA0KEHUSI, MOIITHOCTBIO
1o 100 kBt
MONITORING  |Cucremsl MOHUTOpPUH- | KOHTpOJIb pEXUMOB pa-
SYSTEMS ra 00TsI hOTO PHEprETHYC-
CKHUX CUCTEM

OCHOBHBIM HamNpaBJCHUEM JICSITEILHOCTH KOMIaHMU SMA sBisiercs
pa3paboTka W MPOU3BOJCTBO MHBEPTOPOB. MIHBEPTOP SBISACTCS TEXHHUUCCKHU
HanOoJsiee BaXKHBIM KOMIIOHECHTOM JIFOOOM PHEPTeTHYECKOM CHUCTEMBI, B KOTO-
PO MCIOIB3YIOTCS T€HEPUPYIOI[ME YCTAaHOBKM Ha MOCTOSIHHOM TOKE, TaKue
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KaKk coyiHeuHas Oartapesi, BeTporeneparop, uusepropuas J93C u np. Uusep-
TOp - IpeoOpa3oBareib HANPSIKEHUS - YCTPOMCTBO, KOTOpoe mpeolpas3yer
MOCTOSIHHBIM TOK B MEPEMEHHBIN TOK C 3a/IaHHBIMU MapamMeTpamMu (Hampsixe-
Hue, yactora). KpoMme TOro, kak MHTEIJIEKTyalbHasi CUCTEMA, OH KOHTPOJIH-
pyeT W ympaBiseT paOOTOW BCEH HSHEPTreTUYECKOW CHCTeMbl. VHBEpTOPHI
SMA xapaktepusyroTcsi BbICOKOH 3¢ dekTuBHOCTRIO. Hampumep, paspado-
TaHHBIA KoMmaHuen mHBepTop Sunny Mini Central, nmeet >3 peKTUBHOCTD
6oxee 98%.

SMA npennaraer pazHooOpa3Hble MOJIETH UHBEPTOPOB, KOTOPbIE MOXK-
HO pa3deliuTh MO TPEM BAXKHBIM XapaKTEPUCTHUKAaM: MOILHOCTh, CHOCOO
BKJIIOYEHHUS] Ha CTOpoHE mnocTostHHOro toka (DC)u Tomosorusi snekTpuye-
CKOM CXEMBI.

BaxxHOl TeXHHYECKOW XapaKTEpUCTUKON MHBEPTOPOB SIBISIETCS CIIOCOO
BKJIIOYEHHS] Ha CTOPOHE MOCTOSIHHOTO TOKa, KOTOPBIM OMpenessieT BO3MOXK-
HbI€ BapUaHThl COCIUHEHMSI (POTORIEKTPUUYECKUX MOJIYyJIEH C MHBEPTOPOM.
JlanHast mpoOJieMa BbI3BaHA TEM, YTO BO MHOTHX (0COOEHHO KPYITHBIX) (DOTO-
AIIEKTPUYECKUX CTAHIMSIX COJHEYHas Oarapesi MOXKET COAepKaTh HECKOJIBbKO
MacCHBOB (DOTOIIEKTPUUYECKUX MOJyJIeH, KOTOphIE HMEIOT pa3Hyl OCBe-
IIEHHOCTh, U JJaXK€ PA3JIMYHbINA THUII, & COOTBETCTBEHHO M Pa3HbIE SHEPIeTH-
YECKHUE XapaKTEPUCTHKHU. JJI1 MaKCMMalbHOIO HCHOJIb30BAHUS 3HEPrUU
conmHua komnanus SMA pa3paboTana cnenuaibHble MHOTO3BEHHBIE MHBEP-
TOPBI.

MHOro3BeHHbBIE MHBEPTOPHl MMEIOT JIBa WM 0oJiee 3BEHbEB BXOJIOB,
KQKJbI U3 KOTOPBIX UMEET CBOM COOCTBEHHBIM TpeKep MOMCKa TOYKH Mak-
cuManbHoi MomtHocTH (MPP tracker) (cm. Hmke). OcoOblit mHTEpeC mpe-
CTaBJISIET MACCUB U3 (POTORIEKTPUUECKUX MOJIYJIEH ¢ MHOXKECTBOM 4YacTHUY-
HBIX TTOBEPXHOCTEH, KOTOPbIE HAIIPABJICHBI B PA3JIMUHBIX HAMPaBICHUSIX WU
YaCTUYHO 3aTCHEHBI.

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

C TOYKM 3peHUsl TOMOJIOTHH ANEKTPUUYECKOW MPUHIUIHAIBHONU CXEMBI,
MPUHATO pa3yinyaTh oAHO(a3HbIe U TpeX(da3zHble THBEPTOPHI, U YCTPOMCTBA C
Tpancopmaropamu u 6e3. B 6onbmnHCTBE (POTOANEKTPUUECKUX YCTAHOBOK
MaJjoil MOIIHOCTH HCTOJb3YIOTCS OaHO(Ma3Hbie MHBepTOpbl. OJHAKO, eciu
MOIIIHOCTh 3JIEKTPOCTAHIIMM TMPEBBIIIAET OMpPEACIICHHbI ypOBEHb, HEOOXO-
JIUMO HCTIOJIb30BaTh CUCTEMY C HECKOJbKMMH OAHO(A3HBIMU HHBEPTOpPAMU
uin Tpexdaszubiii uuBepTOp. Takum 00pa3om, Harpy3ka TpexdaszHoil pacmpe-
JIeJINTENbHON CceTH OyIeT ypaBHOBEILICHA.
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TpancopmarTop CiyKUT UIsl TAIbBAHUYECKON Pa3BsSI3KH MExAy (PoTo-
AJEKTPUYECKON YCTAHOBKOW M PACHPEACITUTEIBHON JJIEKTPUUECKOU CETHIO
(4To sBIsIETCS 0053aTELHBIM B HEKOTOPBIX CTPAHAX) U MO3BOJISET 3a3€MIISITh
(hOTORICKTPUICCKHN MOYJIb (HEOOXOAUMOE YCIOBHE PabOThI HEKOTOPBIX
TUTIOB (pOTORNIeKTpUUecKnX MopyJieit). Mcnonb3oBanue GectpancdopmaTop-
HBIX WHBEPTOPOB MPEANMOYTUTEIHHO, T.K. OHH UMEIOT, KaK MPaBUJIO, MEHb-
e MaccorabapuTHBIE TOKA3aTelid, M, KPOME TOTO, O0JadaroT OOJBITUM
KTI/I.

OpHol M3 BaKHEHIITNX 33]1a4 HHBEPTOPA SBIISICTCS MOAICPKAHUE OTTH-
MajJbHOTO YPOBHS BhIpaOaThIBaeMOU (DOTOIIEKTPUUSCKUMH MOIYJISIMHA MOIII-
HOCTH.

B 3aBucumocTH OT Temneparypbl U MHTEHCUBHOCTH MAaJAIOLIEro U3Iy-
YEeHUs], BCEr/la CyIIeCTBYEeT TOYHOE COOTHOIICHUE MEXIY CHIION AJIEKTpHUUe-
CKOTO TOKa W HaNpsHKEHHEM, MO3BOJISIONIEe (POTOAIEKTPUUECKOMY MOJIYIIIO
BbIpa0aThIBaTh MAaKCUMAJIbHYIO MOIIHOCTh. DTO TaK)K€ HA3bIBACTCS TOYKOMN
MAaKCHMaJIbHOW MOIIIHOCTH.

[TockonbKy TeMrepaTypa ¥ UHTEHCUBHOCTD MAJArOIIET0 U3TyUeHHUs T10-
CTOSTHHO MEHSIOTCS (OCOOCHHO TpH TPOXOXKIECHWH OOJAKOB), CHCTEMa
YOPABJICHHUS] WHBEPTOPOM JOHKHA TMOCTOSIHHO OTCIIEKHBATH TOUYKY MAaKCH-
MaJbHOW MOITHOCTH JISI TOTO, YTOOBI (POTORIEKTPUIECCKUE MOJTYJIH BhIpaba-
THIBAJIW MAaKCUMAJIbHO OOJIBIIIOE KOJWYECTBO AJIEKTpUUECKO sHepruu. s
ATOM IETU MCTOJIB3YyeTCs Mporpamma, KoTopas HasbiBaeTcsl « Tpekep Makcu-
MaJbHOW MOIIHOCTH». MHOT03BEHHBIC HHBEPTOPHI HMEIOT B CBOEM COCTaBE
HECKOJIbKO TPEKEPOB MaKCHMaJIbHOW MOIIHOCTH, YTOOBI MO-Pa3HOMY CKOM-
MOHOBaHHbBIE 3B€Hbs PA0OTAIU HE3aBUCUMO.

[TomuMo conmHe4yHOW OaTapeu, MHBEPTOP TaKXKe KOHTPOJIUPYET pacrpe-
JIEUTENIbHYIO0 3JIEKTPUYECKYIO0 CeTh, K KOTOPOMl OH mojkiatoueH. Eciu BbI-
XOJTHOE HAIpsKEHUE W YacTOTa HE COOTBETCTBYIOT 3aJaHHBIM IPEAeIbHBIM
3HAYEHHUSAM, TO MPOU3OUACT OTKIIOYCHHE (HOTOIIEKTPUUECKON CTAHIIUUA OT
CeTH WU OyIeT MPOU3BOJIUTHCS TpaBepca CETH I obecriedueHus Oe3zomac-
HOCTH, B 3aBUCUMOCTH OT ITOTPEOHOCTEM MeCTHOTO ornepaTopa cetu. OgHako,
€CJIM UMEETCsI HEOOIBIIOe YBEIUICHHE YaCTOThI, MTHBEPTOP COOTBETCTBEHHO
CHU3UT CBOIO MOIITHOCTb, YTOOBI 00ECTICUNTh TPEOOBAHUS, MPEIBIBISIEMBIE K
CETH.

Kpome Toro, B OONBIIMHCTBE CIydaeB MOUYTH Kakabli SMA wHBEpTOp
UMEEeT YCTPONCTBO, KOTOPOE MOKET 0€30TIacHO MpephIBaTh TOK OT (OTOIJICK-
TpUYECKUX MoJysei. DOTodIeKTpUYecKue MOAYIU (YHKIIMOHUPYIOT, KOTa
Ha HHUX MaJiaeT CBET U HE MOTYT OBbITh OTKIItOUEHbI. OTKIIIOUeHHE Ka0essl UH-
BEpTOpa BO BpeMsi pabOThl MOXET MPUBECTH K BO3HHUKHOBEHHUIO OMACHBIX
ANEKTPUUECKHUX YT, KOTOPhIE HE TAaCHYT U3-3a MOCTOSIHHOTO TOKA.

58



NuBepropel SMA COOTBETCTBYIOT Kjaccy 3amuThl IP65, uto mo3posisieT
AKCIUIYaTUPOBATh UX HA OTKPBITOM BO31yXe. sl OXJIaKIeHHS 3JIEKTPOHHBIX
KOMITOHEHTOB YCTpOKCTBa KoMiianus SMA pa3paboTana crienuain3upoBaH-
HYIO ¥ BBICOKOHAJIeXKHYI0 cucteMy oxnaxaenus OptiCool.

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

CeteBble conHeuHble MHBEPTOPHI SMA mpeaHa3zHauyeHbl AJISI TPSMOIO
COnpsKEeHUs (DOTOIEKTPUUECKUX MOJYJIEH € CeThI0 MepeMeHHOro Toka. K
CETEBBIM OTHOCATCS JIMHEHKU mozener napepropoB SUNNY BOY, SUNNY
MINI CENTRAL u SUNNY TRIPOWER, xoTopbie npeoOpa3oBbIBaIOT IO~
CTOSIHHBIA TOK, MPOU3BOJUMBIA COJTHEYHBIMU MOJIYJISIMU, B TMEPEMEHHBIM,
CTAaHJAPTHOM 4aCTOTOW M aMIUIMTYJOW, U HAIPaBISIIOT €ro B ceTh. CeTeBble
unBepTopbl SMA umeror Boicokuid KITJ[ (1o 99%) u ucnonHeHsl B 3aiiu-
HIEHHOM KOpITyce JUIsl Pa3JIMYHbIX YCIOBUN SKCIUTYaTALUH.

Campble momysipHble, 3 (PEeKTUBHBIE U yIOOHBIC, COTHEYHbIE UHBEPTO-
pbl SUNNY BOY kommanuu SMA onTUMaiabHO TOAXOMST JJI1 UCHOJIb30Ba-
HUS B MaJIbIX M CPEIHUX (POTOAIEKTpHUecKuX cuctemMax. ColHeUHbIe UHBEP-
topel SMA SUNNY BOY npennasnaueHsl ajiss paOOThl KaKk B COJIHEUHBIX
(bOTORNIEKTPUUECKUX CHCTEMaX, paboTaIOIIUX NapauieIbHO C CEThIO LIEHTPa-
JIM30BaHHOTO JIEKTPOCHAOKEHUS, TaK U B PE3EPBHBIX U ABTOHOMHBIX CUCTE-
Max JJIEKTPOIMTaHUsA, COBMECTHO ¢ MHBepTropamu Sunny Backup, Sunny
Island.

HNuBepropsr SUNNY BOY ochamiensl pyHKIUEH OTCISKHUBAHUS Mak-
cuManbHoi MoiHoctu OptiTrac MPP, 6marogapst kKoTopoii, OHU Bcerjaa pa-
00TalOT B ONTUMAIBHOM PEXHME, Jaxe MPU PE3KUX MepeMeHaX MOTOAHBIX
YCJIOBHUM, HAJE)KHO MpeoOpasysi COJTHEUHYIO SHEPTUI0 ¢ MAKCUMaIbHOU 3(-
dbektuBHOCTBIO. MIHTErpupoBaHHas cucrema oTkiIoueHus Harpy3ku ESS DC
YOPOIIAET YCTAHOBKY W B TO K€ BPEMS CHIDKAET OOIIYI0 CTOMMOCTH (hOTO-
BJIEKTPUYECKON CHUCTEMBI.

Bricokuii KITJI[ naBepropoB SMA SUNNY BOY obGecneunBaeT mak-
CUMAJTHHYIO TIPOU3BOIUTEILHOCTh CHCTEMBI U THOKOCTH B €€ INTAHUPOBAHUH.

Conneunsie naBepTOpl SMA SUNNY MINI CENTRAL — Boicok03d-
(dbexTuBHbIE TIpeoOpaszoBaTenu conHeuHout sHeprun ¢ KIIJ no 98%, moaxo-
JAT JIJIs1 TIOCTPOEHUS COJTHEUHBIX IHEPTeTHUUECKUX CUCTEM CpeaHEN MOIIHO-
CcTH, OT 15 KBT 1 BbIIIE.

HNuBepropsr SUNNY MINI CENTRAL ocHaiieHbsl MHOKECTBOM (DyHK-
LW, TTOBBIIIAIOMIUX BO3MOKHOCTH U MPOU3BOJUTEIIBHOCTh CHCTEMBI, a TaK
K€ YHPOLIAIINX UX MHCTALALNID. DYyHKIMS OTCIECKUBAHUAS MaKCHMallb-
Hoit momHoct OptiTrac MPP mnoszponser unBepropam SUNNY MINI
CENTRAL Bcerga paboTtaTh B ONITUMAIBHOM PEXKUME, TaKE MIPU PE3KUX T1e-
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 (hOTOIJEKTPUIECKON cuCTeMbl. JINTON aTOMUHHEBBIM KOPIYC U
cUCTEMa aKTUBHOTO KOHTpous TemmnepaTypsl OptiCool mo3BossitoT ycTaHas-
JMBaTh WHBEPTOPHI HEIOCPEICTBEHHO BO3JIE COJHEYHBIX MaHENIed, TeM ca-
MBIM CHUXAasi CTOMMOCTh KaOeIbHBIX JTUHUH, a TaK JK€ IKCIUTyaTUPOBATh COJI-
HEYHBIE UHBEPTOPHI B JIFOOBIX KIMMATUYECKUX YCIOBHUSX.

Hanuuue B cepun unBepropoB SUNNY MINI CENTRAL npeo6paso-
BaTeJel ¢ raJbBAHMYECKON pa3BsI3Koi U OecTpaHchOpMATOPHBIX HUHBEPTOPOB
MO3BOJIIET MOA00paTh UX JIJISl PA3JIMUHBIX TUIIOB MOJKJIIOYEHUN, HAIPUMED,
KPUCTAJUIMYECKUX WJIM TOHKOIUIEHOYHBIX MoAyJied. Takke B COYETaHUH C
oamancupokoii momHocth SMA, SUNNY MINI CENTRAL wuneanbHO
MOAXOMAAT JJisi TpeX(aszHbIX CHCTEM; OJilarojapsi KOMIIEHCAIIMM PEAKTUBHON
MOIIIHOCTH, OHH TOJACPKUBAIOT CTAOMIBHOCTh CETH M MOTYT OBITh MCIOJIb-
30BaHbI B PA3JIMYHBIX MO MaciiTadaM MpoeKTax (GOTOIIEKTPUIECKUX yCTaHO-
BOK.

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

Conuneunsie naBeptopsl SMA SUNNY TRIPOWER — nepenoBbie BbI-
cokod(h(heKTHBHBIE TPEeoOpPa30BATENN COTHEYHON DHEPTUU JI MOCTPOCHUS
(OTORIEKTPUUECKUX CTAHIIMI MOIIHOCTBIO O MHOTMX METaBaTtT.

bnaronaps texnonoruun Optiflex ¢ aByms Bxogamu MPP u mmpokomy
rarna3zony BxogHoro HampsbkeHus uHBepTopsl SMA SUNNY TRIPOWER
SIBJISIIOTCSI BBICOKO aIAlITUBHBIMU YCTPOUCTBAMH, MOAXOIS MPAKTUUECKU IS
BCEX CyIIECTBYIOIUX KoH(purypauuid. Cucrema 0e3omacnoctu Optiprotect ¢
caMOHacTpauBarouieiicss PyHKIMEH BBISBICHUS HEUCIPABHOCTEH, 3JIEKTPOH-
HBIM IIPEAOXPAHUTENIEM U BCTPAUBAEMBIM Pa3pSAHUKOM 3allUThI OT IEPEHa-
npsHKeHUsT B 1enu NocTossHHOro Toka (tun II) obecrneunBaeT BhICOYANITYIO
HKCIUTyaTallMOHHYI0 HaJeXHOCTh. [lepemaua manueix yepe3 Bluetooth®, a
tak xe yepe3 SMA WebConnect Hanpsimyto Ha Sunny Portal, 6e3 nonosHu-
TEJbHBIX YCTPOICTB, MO3BOJSET MOCTOSHHO OTCIEKHUBATH MPOU3BOAUTENb-
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 (OaTapelHbBIX) HHBEPTOPOB OTHOCATCSA JIUHEHKU
monaeneit SUNNY ISLAND u SUNNY BACKUP.

HNuBepropsl Sunny Island - 310 nByHampaBieHHble npeoOpa3oBaTenu
HaIpsHKEHUs, KOTOpble 00BbeAUHSIOT B cebe 3 ycTpoHcTBa - MHBEPTOp, 3a-
pPAIHOE YCTPOWCTBO U aBTOMATUYECKOE pejie MEPEKI0UeHUsT Harpy3ku. OHu
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MpeAHA3HAYECHHBI JJIsI ABTOHOMHBIX U PE3EPBHBIX CHUCTEM AJIEKTPONUTAHUS
NOBBIIICHHON HAJEKHOCTH. MIHBEPTOpPHI MMEIOT HJICATbHYK) CHHYCOMAAIIb-
HYI0 ()OpMY BBIXOJHOT'O HAIPsDKEHHUS, BBICOKHE MEpPErpy30YHble XapaKTepH-
CTHKH, MaJIO€ SHEPronoTpeOIeHHE B peXUME OKUAAHUS U XOJIOCTOTO X0/a, a
TaK)X€ BBICOKYIO 3(h(PeKTUBHOCTH — 110 95%.

Huseptops! Sunny Island, B couetannu ¢ akKyMmyJasTOpHbIMU OaTapesi-
MU, MO3BOJISIIOT (POPMHUPOBATH AaBTOHOMHYIO CETh IEPEMEHHOIO TOKA, KOTO-
pasi OTBEYaeT CaMbIM BBICOKMM CTaHJapTaM KauecTBa. B cucremax Ha 0Oaze
uHBEepTOpOoB Sunny Island renepatopsl U NOTPeOUTENU IIEKTPOIHEPTUU HH-
TErPUPOBAHBI B CETh B paBHO Mepe. DOTOAIEKTPUUECKHE U BETPOCUCTEMBI,
ToIuIMBHBIE reHepaTopbl 1 MUKpol DC unmu TOILI (TemnosnekTpoueHTpain)
MOTYT OBITh COEJIMHEHBI HA CTOPOHE MEPEMEHHOro Toka 220 BOJIBT TaK ke,
Kak 0OblyHBIE TOoTpeOuTenu. TakuM oOpa3oM, aBTOHOMHbBIE CETH Ha MHBEpP-
Topax Sunny Island umerot ABa pemaronux MpeuMyIIecTBa: B CUCTEME TlIa-
HUPOBaHUS W KOHQUI'YPUPOBAaHUS aBTOHOMHOW CETHM NEPEMEHHOr0 TOKa
MO’KHO JIOCTUYb BBICOKOW CTENEHU T'MOKOCTH, MOJCTPauBascCh MOJ U3MEHs-
IOIMECS CO BPEMEHEM 3aJaud, B TO K€ BpPEMS JUIsl YCTAHOBKH CUCTEM HeE
TpeOyeTcsl COeAMHEHUN U Kabesell o CTOPOHE MOCTOSTHHOTO TOKA.

WuBepTOpsl MOANEPKUBAIOT MapaUIeNbHYI0 pabOTy 0 YeThIpex
YCTPOWCTB Ha OJTHOM (Da3e MM TPEeX YCTPOUCTB Ha TpeX ¢azax 0e3 TOMOIHU-
TEJBHBIX COMPATAIOLIUX YCTPOUCTB. JJig O0jiee MOIIHBIX CUCTEM, BIUIOThH A0
300 kBt - Tpebyercs mnpuMEHEHUE JOMOJHUTEIbHBIX COMPATAIOIINX
ycTpoiicTB - Multicluster Box.

HNuBepTopbl SMA - HMEIOT aNrOpUTM YIIPABIICHUS 3apsiAOM U pa3psioM
aKKyMyJIsITOpHOU Oatapeu no crenenu 3apsikeHHocTd SOC (State of charge).
bnaronapss SOC y Sunny Island BeICOKOMHTENIEKTyaIbHOE YIIpaBICHUE 3a-
PSAZIOM aKKyMYJIATOPHBIX OaTaped M HaJle)Has 3alluTa OT TIIyOOKOTro paspsi-
J1a, YTO MO3BOJIAET 3HAYUTENIBHO YBEIMUUTh CPOK CITYkKObI aKKyMYJISITOPOB.

Jlyist yripaBieHus: BHEIIHUMH YCTpOWCTBaMu WHBepTOphl Sunny Island
UMEIOT 2 YIpPaBISIIOIIUX pPEIeHHBIX KOHTaKTa, paboTy KOTOPBIX MOXKHO 3a-
IPOrpaMMHUPOBATH HAa Pa3IMYHbIE COOBITHSA. DTH KOHTAaKThl HHTETPUPOBAHBI
B MHBEPTOPBHI M 3HAYUTEIBHO PACIIUPSIOT BO3MOXKHOCTH CHUCTEM 3JIEKTPO-
cHaOXXeHMsI, TOCTPOCHHBIX Ha 0aze Sunny Island. [lIupokue BO3MOKHOCTH
MPOrPAMMUPOBAHMS TAKKE IMO3BOJIAIOT OCYIIECTBUTh THOKYIO HACTPOHKY
PEXUMOB pabOThI CUCTEMBI OecriepeO0HOr0 3JIEKTPOCHAOXKEHMSI, TOBBICUTh
HAJKHOCTh €€ paboThl U 00ECIEYUTh JAOJITOBEYHOCTh 3JIEMEHTOB CHUCTEMBI.
MonuTopuHT U HacTpoika nHBepTOpoB Sunny Island ocymectBisercs ¢ mo-
MOUIBIO BCTPOCHHOTO MOAYJIA 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 ( ans coequnenus 6osee 3 WHBEp-
topoB Sunny Island tpeGyeTcs momoiaHUTEIRHOE ycTpoiicTBO - Multicluster
Box);

- 1 - u 3-a3ubie coeauHsIeMble MapajIeIbHO U MOIYJIBHO pac-
HIUPSIEMBIE CUCTEMBI;

- (hopma BBIXOITHOTO HANPSIKEHUS - YUCTAsA CHHYCOU/IA;

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

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

- 3aMKCh IaHHBIX U cOObITUI Ha SD Kaprty;

- OptiCool - cucTemMa aKTUBHOTO OXJIQXKICHHUS.

Cucremsl pesepBHoro nutanus ¢ nuaBepropamu SUNNY BACKUP Set
S/M/L/XL — 3To cucTeMbl, TTO3BOJISIOININE MCIOJIB30BATh COTHEYHYIO dHEP-
TUI0 OT CETEBBIX MHBEPTOPOB Jaxe€ B Cilydae OTCYTCTBUS ceTH. Cucrema
SUNNY BACKUP no3BonsieT penurth 3aa4y COBMECTUMOCTH aBTOHOMHBIX
U CETeBBIX cucTeM. B nomnonHeHue K (OTOIIEKTPUUYECKUM DJIEMEHTaM, CH-
cteMa SUNNY BACKUP aBroMatuuecku BKJItouaercs B TeueHue 20 Musuim-
CeKyHJ] Ha pPaboTy OT aKKyMYJSTOPHBIX OaTapei, Mmocje TOro, Kak B CETH
nponajaeT HampspkeHue. B aTom pexkume oHa co3/1aeT aBTOHOMHYIO CETh JIJIS
pabotel grid-tie HBEpTOPOB, Onarogaps oOpaTUMOCTH PabOThl UHBEPTOPOB
Sunny Backup SBU, no3BoJisiet 3apsiaAuTh, OT H”HBEPTOpPOB Sunny Boy, akky-
MYJISITOpHBIE OaTapeu JJis PEe3ePBHOTO MUTAHUS U MOXKET MOJIJIePKUBATH aAB-
TOHOMHYIO paboTy 00beKTa B TE€UEHHE UIMTENbHOTro BpemeHH. [Ipenmyiie-
ctBa cucreMbl SUNNY BACKUP mnepen 6osiee mpocThIMM aBTOHOMHBIMH
WM PE3epBHBIMU CUCTEMaMHM 3JIEKTPOCHAOKEHHUS JIekKaT B CBOEH CIOCOOHO-
cTu paborath B ABOMHOM pekume. C OJTHON CTOPOHBI, TeHepupyemas (oTo-
AIEKTPUUECKUMHU MOIYJISIMUA SHEPTHsl MOXKET OBITh MpojaHa B OOIIECTBEH-
HYIO C€Th, C IPYyrOil CTOPOHBI, B CITy4ae OTKa3a CETH, MOKET ObITh obecreue-
HO IPOJIOJKUTEIbHOE aBTOHOMHOE TTUTAHUE.

Cucrema SUNNY BACKUP BwIrogHa jjisi mojiab3oBatTesiei, Omarogaps
0oJiee HU3KUM MHBECTUIIMOHHBIM U SKCIUTYyaTal[MOHHBIM PacxXojaM IO CpaB-
HEHUIO C OOBIYHBIMU CHUCTEMaMHU aBAPUUHOIO pe3epBuUpoBaHus. 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 sBasercss To, 4To MJid
Oecniepe0oitHOM paboThl (OTOIIEKTPUUECKON CUCTEMBI YACTO JAOCTATOYHO
HEOOJBIINX M0 EMKOCTH, CJI€I0BATEIbHO, 00Jiee JCIIEBbIX aKKYMYJISATOPHBIX
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 MHTETPALIMM KaK B Y€ JCHCTBYIOIINE CUCTEMBI,
TaK U B CTPOSIIIIHECS] (POTOAIEKTPHUICCKUE CUCTEMBI;

- BO3MOKHOCTH BBEIOOpa HEOOXOMMMOM JIJIS TTOJIH30BATENS MOIITHO-
CTH;

rudKoCTh

- OJIHO- WJIU TpeX(a3HbI€ CUCTEMBI;

- MOJYJIbHO HapallliBaeMas CUCTEMA;

— JIOCTYITHa MOITHOCTH OT 5 KBT 10 60 xBrT;

3¢ (PeKTUBHOCTH

- BO3MO>KHOCTb HCIOJIb30BAHUSI MEHBIINX 110 EMKOCTH aKKyMYyJIsi-
TOPHBIX OaTapei;

- 3aps/iKa aKKyMYJISITOpa U3 CETH;

- BBICOKMH TIOKa3aTenb 3PGHEKTUBHOCTH (POTOIIEKTPUUECKONU CH-
CTEMBI;

HA/IEKHOCTH

- aBTOMATHYECKOE MEPEKIIOUCHUE HA PE3EPBHBIN UCTOUYHHUK DHEP-
MU B TeUeHUH 20 MUJUIMCEKYH]T;

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

- IATWIETHSA rapanTus SMA;

Cuctema SUNNYBACKUP, B 3aBUCHUMOCTH OT 3a7a4 U OTPEOHOCTEH,
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 ¢a3Has pe3epBHas cuctema it JOMOB, J10-
MalIHUX XO034MCcTB. llocTosiHHas pe3epBupyemMas MOIIHOCT — 10 SkBT.
MormHOCTh MoaKITI0oYaeMol ceTeBoi (grid-tie) hOoTOITEKTPUISCKON CHCTEMBI
— 1o 5.7xBt. Beixon cetu: morpeOUTENd HOMHUHAIBHOW MOIIHOCTHIO JI0 8
KBT.

SunnyBackupSetL— 310 3 da3nas pesepBHas cucrema i JOMAITHUX
XO35IUCTB, KOMMepueckux oObekToB. IlocTosiHHas pe3epBUpyeMas MOIII-
HOCTbh — J10 15kBT. MomHocTh 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. llocTosiHHas pesepBupyemass MOMHOCTH — g0 60kBT.
MormmHOCTh MOKII0oYaeMol ceteBoi (grid-tie) hoTOITEKTPUIECKON CHCTEMBI
— o 110 kBT. Beixon cetu: moTpeduTe i HOMUHAIBHONM MOITHOCTHIO 710 110
KBT.

C Oonee moapoOHBIM ONUCAHWEM MpOAYKIMU Kommnanun SMASo-
larTechnologyAG, a Taxxe cnenuduKanueidl U TEXHUYECKHUMH XapaKTepH-
CTHKaMHM MO>XHO O3HAKOMUTHCSI HA CalTe KOMIIAaHUU 2], 31€Ch K€ MPUBEIEM
npuMep KOH(PUTYpAIUU SHEPTeTUYECKOW CHCTEMBlI C MPUMEHEHHUEM DJICK-
TPOHHBIX KOMIIOHEHT KoMniaHuu SMA, puc. 27.

[Ipencrapnennas Ha puc. 27 GOTOINEKTpUUECKass CUCTEMa IMOCTpOEHA
Ha 0a3e BYX TUIIOB MHBEPTOPOB, YEM OOECIICUMBAECTCSl €€ BBICOKASI HAHEK-
HOCTh U 3¢ (deKkTUBHOCTh. B kauecTBe cereBoro uuBepropa (PVinverter) B 3a-
BUCHMOCTH OT MOIIIHOCTU Harpy3Kd MOTYT HMCIOJb30BAThCS MOJEIU 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 ghpomosnexkmpuueckoti cucmemsl 31eKmpo-
CHabdiceHus ¢ hyHKyuell pe3epeHO20 NUMAHUSA

[Ipn HanMuuu HANpPSDKEHUS B CETH U THEBHOE BPEMs CYTOK, COJTHEYHAas
Oatapest uepe3 CeTeBOil HHBEPTOP OOECIEUNBACTIIECKTPOIHEPTHEH MOTPEOH-
tens (Loads). Eciiu Harpy3ka moTpebiisieT MeHbIIIe SHEPTUH, YeM BbIpadaThI-
BAIOT COJHEUHBIE MOJYJIH, U3IUIIKY SHEPTUN HAIMPABISIOTCS Ha 3apsil aKKy-
myngaropoB (Battery). Eciu Harpyska notpe0asier 0oJibliie 3HEPruu, YeM re-
HEPUPYIOT COJIHEYHBIC MOJYJIM, TO HEJOCTAIOIasi SHEPTUsl OepeTcs U3 CeTH.
[Tpu oTkIrOUEHNH ceTH OaTapeiHbII HHBEPTOP MEpEeKITtoUacTCs Ha paboTy OT
aKKyMYJIATOPOB U (JOPMHUPYET OMOPHOE HAIMPSDKEHUE AJII CETEBOTO MHBEPTO-
pa, ocTaBisis ero B pabore. B aToM citydae conHeuHas OaTapes Takxke OyneT
OUTaTh Harpy3Ky, UCHOJIb3Ysl SHEPTHIO COIHIIA.

Tonbko B cimyuyae HeJOCTaTKa 3HEPTUU OT COJHEUHOW Oarapeu, HEnO-
cTarollasi SHeprust Oepercs He U3 CETH, a OT aKKyMyJIATOpoB. B ciyuae us-
OBITKa SHEPTUU OT COJHEYHOW Oarapew M MpH IMOJHOCTHIO 3apsKEHHOM aK-
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KyMyJisiTope, OartapeiHblii MHBEPTOP OTKIIIOYAET CETEBOM WHBEPTOp, IMOKa
HalpsHDKEHUE HA aKKYMYJIITOPE HE CHU3UTCS J0 3a1aHHOTO 3HAYCHMUSI.

JlanHast KoHQUTypamys MOXKET HCTIOIB30BAThCS JJISI TIOCTPOCHUS U aB-
TOHOMHBIX YHEPTreTUYECKUX CHCTEM, OJJHAKO B ATOM CIIy4ae MOIIHOCTh OarTa-
peifHOTO MHBEPTOPA JOJDKHA OBITH YBEIMUEHA JIO TIOJTHOW MOIIIHOCTH HATrpy3-
KH.

[IpencraBnennas Boimie HOTOIIEKTPUUECKAS CUCTEMA COJACPKUT CIICIIH-
anu3upoBaHHOE ycTporcTBO Sunny Home Manager, ¢ moMoup0 KOTOPOTO
MPOU3BOJUTCS MOHUTOPUHT U KOHTPOJIb APAMETPOB CUCTEMBI, B YHACTHOCTH
oOecrieynBaeTcsd IUCTAaHUMOHHOE YIPABICHHE MapameTrpamu OaTtapeiHOro
uHBepTopa. /s yyera oTOyIIEHHON MOTPEOUTENIO 3IEKTPOIHEPTUH U3 DJIEK-
TPUYECKOW CETH B COCTAB CUCTEMBI BXOAMT DJIEKTPOHHBIA CUYETUUK BJIEKTPO-
sHeprun SMA Energy Meter. [{ns obecnieuenuss 6€30macHOCTH 0OCITY>KHUBa-
IOIIETO NEPCOHaNa B TVIABHYIO 3JIEKTPUYECKYIO LIENb CHCTEMbI YCTAaHOBIICH
aBTOMATHUYECKUH BBIKITIOUYATENh, KOTOPBIA 00€CIIeUnBaeT OTKIIOUEHHE MTUTAa-
IOIIEH CETH IIPU aBAPUSIX.

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

B kadecTBe 00bEKTa MPOSKTUPOBAHUS MPEAJIaraeTcsi aBTOHOMHAsI CUCTE-
Ma 3eKkTpocHabkenus nocénka Haynak Tomckoii o6macTu.

OnexTpocHabxeHue 1. HayHak ocyliecTBIseTCs OT AU3EJIBHOMN AJIEK-
TPOCTAHIIMU YCTAHOBJICHHON MoOITHOCTHIO 38 KBT. B €€ coctaB BxoasaT 3 au-
3enb-reneparopa JA2VY-16, 12VY-12, IDVY-10.

[TorpeburensiMu 37€KTPOIHEPTUH ABIISIOTCS YaCTHBIE JOMa B KOJIMYe-
ctBe 19, B KOoTOpBIX MpokuBaeT He O6omnee 40 yenoBek. Manas sHEpronorpeo-
HOCTb IIOCEJIKA OMNPENEISAET BBICOKYI0 CTOMMOCTD 3JIEKTPOIHEPIrUU MECTHOM
J3C. 3a mocneanue 5 net tapud exeronno ysennuusaics co 100 py6/kBtu
no 120 py6/kBtu. IlnanoBeiii tapud nHa 2015 rom cocraBmser 121,53
py0/kB1u. O0BEM T0J0BOI BBIPAOOTKH 31EKTpOdHEpruu 3a nepuoxa ¢ 2010
rojla MPakTUYECKU HE MEHSETCA U HaXOAUTCA Ha ypoBHE 26,9 Thic. KBTU.
[1nanoBas BeIpaboOTKa 31ekTpo3Hepruu Ha 2015 rox cocrasusier 28,328 ThIC.
kBTu.

CpennerogoBasi morpediisieMass MOIIHOCTh HEMHOTO IIpeBbILIAeT 3
KBT, cOOTBETCTBEHHO, TOA0BON KOA(PPUIMEHT UCIOIb30BAaHUS yCTaHOBIICH-
Hol MoiHocTH arperatoB JI9C He npessimiaeT 8-10%.

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

['eorpaduueckoe pacnosoxxkenue 1. HayHak umeeT KOOpAMHATEHI
58,97°CII u 80,13°BJI. JlanHblii palioH XapaKTEpU3YeTCs CPEIHEro0BOM
uncossimuet 1000-1100 kBtu/rox, uto ompenensieT ero mepcrneKTUBHOCTh
i (hoTodHEpreTHKU. BeTpoBbie pecypchl H1aHHON MECTHOCTH HE MPEBOCXO-
IAT cpenHeil yaenbHoit MomuocTi 70-80 BT/M®, uto He mo3Bomser sddek-
TUBHO HCIIOJIb30BaTh BeTpoasiekTpoctanimu [Kamactp Bo3mosxknocteit/ [lon
pen. b.B.JIykytuna.-Tomck:U3n-8o HTJI, 2002.-280 c.]. Apyrue Buasl BO3-
OOHOBJISIEMBIX YHEPrOMCTOYHUKOB MEHEE YHMBEPCAJIbHBI U C YYETOM JaH-
ma@THBIX, KIMMATHYECKUX U PECYPCHBIX OIpaHUYEHUH, HE 11eJ1ecO00pa3Hbl
JUTSl IPUMEHEHMS Ha TaHHOM OOBEKTe.

IToTeHIUAJ COJTHEYHOTO U3J1y4YeHHs B paiioHe n. Haynak.

OCHOBHasl PHEPreTUYECKAsT XapaAKTEPUCTUKA COJIHEYHOTO M3JIyUYCHHS:
JTHEBHAsl, MECSIYHAs!, TOJJ0Basi CyMMa COJIHEYHOM paJualyy Ha FOPU30HTaNb-
HYIO IUIOMIAJIKY B YCJIOBHSIX peaqbHON 00Ja4HOCTH. DTy HHOOPMAITUIO MOXK-
HO TOJIYYUTh U3 JIAHHBIX METEOHAOI0ICHNI 32 JJIUTEIbHBIN IepHUoI BpeMe-
HU. B Hacrosiee BpeMs B OTKPBITOM JIOCTYIIE HTaXxOIATCS AJIEKTPOHHBIE Oa-
3bl METEOJIAHHBIX, MO3BOJISIIOIIMX C JOCTATOYHOW TOYHOCTHIO OLEHUTH IO-
TEHIIMaJI COJTHEYHOTO U3JIYyUYEHHUs JIF0OOTo pailoHa 3eMHOW MOBEPXHOCTH.

B nannom mcciieqoBaHMu MCIOJIb30BaIachk 0a3a maHHBIX NASA, KoTo-
pas TMO3BOJWJIA MOJYYUTh SHEPrETUUYECKYI0 XapaKTEPUCTUKY HHCOJISIIUMU B
HacenéHHoM nmyHkTe Kapracok. [Tocenoxk Haynak Haxogutcs B 48 KuUIoOMeET-
pax ot Kapracka, 4To 1aeT OCHOBaHUS CUMTATh YPOBEHb COJHEYHOW paaua-
UM B paliOHE €T0 PACMOJIOKEHUS aHAJIOTUYHBIM.

CpenHeqHEBHBIE U CPEIHEMECAYHBIE CYMMBI COJTHEUHOW pajauaiuu
JUTISL KOKJIOT0 Mecsilia npuBeaeHsl B Tabnuie 11.

Ta6mmma 11.

Mecsin SAnB. | ®es. | Mapr | Ampens | Maii Wions | Urons | Asr. Cenr. | Okr. | Hos6. | [Hek.

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
COJTHEYHOU
panuanumu
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
cymma

COJIHCUHOH
paauauuu
kBru/Mm?

AHaJIM3UPYs CE30HHBIEC PACIIPEEICHUS SJHEPreTUYECKOro MOTEHIHANIA,
3aMeyaeM, 4TO MHCOJISILUA B JIETHHE MecAlbl Oosee yeM B 20 pa3 mpeBocXo-
JIUT 3UMHIOI0 UHCOJISLIHIO.

st coctaBieHusi OanaHca JJIEKTPOIHEPTHM B ABTOHOMHOW CHCTEME
AIEKTPOCHAOKEHUSI ¢ (OTOIIEKTPOCTAHIINEH HEOOXOANM MOMECSYHBIN Tpa-
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¢buk snexkrponorpediieHust mnocénka. PacueTHwll rpaduk €XeMecs4HO Io-
TpebisieMont anekTposHepruu . Haynak npuBeneH Ha puc. 28.

SlHBaph 3712

Despaib 3120 Hoabpb
Mapt 2335
Anpenb 2743 CeHTAbBpPb
Main 1920 Wionb
UroHb 1447 Mait
Urons 1535
Asrycr | 1821 Mapt
Cents16pb [ 1800 AnBapb
Oxkrsi0pp | 1877 0 500 1000 1500 2000 2500 3000 3500

Hos0pb 2020
Jexabps | 3039

KBT*y

Puc. 28. I'padux momMecsTHHOTrO 3IEKTPONOTPEOIECHUS MOCENKA.

OnekTponoTpediieHne B 3UMHUE Mecslbl 0osiee yeM B 2 pas3a NpeBbl-
HIAIOT JIETHEE dHEPronoTpedIeHue.

banaHchl AeKTpOIHEPTUH BKIIIOYAIOT DHEPTUI0 TeHEpUpyemyro (HoTo-
ANIEKTPOCTAHIIUEH U MOTpebnéHHYI0 TocénkoM. COOTHOIIEHHWE TEeHEepUpye-
MO# 1 MOTPeOIAEMON IIIEKTPOIHEPTUN CYIIECTBEHHO Pa3IuvaeTcs Mo Mecs-
11aM, CJIeIOBATEIHbHO HEOOXOJAMM TMOMECSIYHBIM aHaIu3 YHEPreTUYecKux Oa-
JIAHCOB.

Jlnis pacuéra TeHepUPYEMON FIEKTPOIHEPTHH CleAyeT BbIOpaTh Tvil (o-
TORJICKTpUUYECKHUX TaHesei. [I[puanMasi Bo BHUMaHUE CHUKEHHUE TIeH Ha (o-
TORJICKTPUUYECKHE MOIYJIM Ha OCHOBE MOHOKPHUCTALTMYCCKOTO KPEMHHUS U MX
BBICOKHE DHEPreTUYCCKHE IOKAa3aTelid, BbIOepeM (DOTODIEKTPUUYECKYIO ITa-
Henb poccuiickoro nmpousBojictBa ®CM-300M. TlukoBasi MontHOCTE (HOTO-
MMaHeIu 300 Br, K.IL.I. 18% [CallT  KOMITaHUHU Exmork.
http://invertory.ru/product/exmork-300wt24v-mono-si/ ].

[lo yka3aHHBIM PHEPreTUUYECKUM XapaKTEpUCTHUKaM (OTOIMAHETU IPO-
BEJIEH pacueT BBIPAOOTKHU IJICKTPOIHEPTHH B KoM Mecsie roga Wom(1).
Jlanubie pacy€ToB MpUBEICHHI B Tabmuie 12.
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Tabnuua 12. Inepzemuueckuil 6ananc conHeuHol I1eKmpoCmMaHyuu
24 kBm (Haynak)

Mecsn Wnortp, Won(1), Koar-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
MapTt 2335 28,3 83 2264 -71
Amnpeib 2243 438 51 3504 1261
Maii 1920 58,8 33 4701 2781
Hrionnp 1447 63,1 23 5048 3601
Hronnp 1535 62,3 25 4984 3449
ABrycT 1821 472 39 3416 1595
CeHTs0pB 1800 27,5 65 2200 400
OkT0pb 1877 14,4 130 1152 -725
Hosopb 2020 6,2 326 496 -1524
Jexadpnb 3039 2,9 1044 232 -2807
HUroro: 26869 -10633

AHanuzupys 0anaHc NOTpeOIsSIEMO U TEHEPUPYEMOU AIIEKTPOIHEPTHH U
HE00X0AMMOE AJI1 ATOT0 KOJMYECTBO (poTomaHene, cienyeT yka3aTb Ha He-
1e71eCO000pa3HOCTh KPYIJIOTOAUYHOTO JJIEKTpooOecneueHus: OT (HOTOIJIeK-
TPOCTAaHLUMU. PanuoHaIbHBIM pEUICHUEM SIBISIETCS CE30HHOE 3JIEKTPOCHAO-
KEHHUE TIocesIKa OT (POTORIEKTPOCTAHIIMU C MapTa Mo OKTA0ph. s sToro
noctaTouHo 80 ¢oTomaneneit BeioOpanHoro tuna Wom (80 ¢m).

B netHue mecsipl UMeeT MECTO M30BITOUHAsI TeHepalus SJIEKTPOIHEp-
T'MH, YTO CHUXKAET KOA(PPUIIMEHT HUCIIONb30BaHUS YCTAHOBIECHHON MOIIIHOCTH
(bOTORIEKTPOCTAHIIHH.

HexBarka anexkTposnepruu ot gorosnaexrpoctaniuu u3 80 ¢oTtonanenen
3a rox coctaBisieT 10633 kBTy. DTy s7IEKTPOIHEPTUI0 HEOOXOAUMO TOITY-
4aTh OT AU3EJIb-T€HEepaTopa.

[Io mamHbIM Opranmsauuu, skcruryarupyromen [[9C B n. Haynak MVYII
«TennmosneprocHa®» yaenbHbIA pacxo] Au3enpHOro tommmsa Ha 2015 ron
mianupyercss Ha ypoBHe 0,40476 xI/kBtu. Ilpum miaHoBoi BbIpabOTKE
26,328 thICc. KBT4Y, KOITMYECTBO HEOOXOMMOTO AU3EJILHOTO TOIIMBA Ha IO
coctaBuT 11,8 1. C yueToM pacxona 3eKTpOIHEPTUH 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, mnpu
IIEHE 3a JIu3enbHoe TOTINBO 36 327,77 py0. 3a TOHHY, PJKOHOMHUSI Ha TOTLJIUBE
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 M 3UMOW B DHEPTreTUYECKUN OajaHC CHUCTEMBI JIEKTPOCHAOKEHUS
BKJIFOYAETCSI TU3ENIb-TEHEPATOP, KOMIICHCUPYIOIINIA HEXBATKY (DOTOIIEKTpHU-
gyecTBa. JlJis 3TOrO nu3eNnb-reHepaTop JOJKEH UMETh CHUCTEMY aBTOMAaTH4e-
CKOTO 3aIyCKa, pearupyrollyio Ha 3arac JIEKTPOIHEPTUU B aKKyMYJISITOPHOU
Oatapee.

CTpyKTypa Takoro SHEPTeTHYECKOr0 KOMILJIEKCa MpE/CTaBlieHA HA PH-
CyHKe 29.

PCMI00M PCMI00M PCMI00M PTMI00M

(20 YK } (20 mTye ) (20 YK } (20 mrvR )

v v v v

CoanesHeii CoaneHeiit CoaneHeiit CoaneuHwiit
KOHTPOIMED KOHTPOIIER KOHTPOIAE[ KUHTpOIMED

ECO-MPPT-PRC ECO-MPPT-PRC ECO-MPPT-PRC ECO-MPPT-PRC
J
I TS TN T
Ab AB AB AB
GEL20D Ay GEL20D Ay GEL200Q Ay GEL20Q Ay

(8 wryx ) (8 wryx ) (B wrtyK ) (B wryx )

v ' ' Y
¥

- AnsebTEHERATIP L
Huseprop MAIT SIN 458 Barapeiinbiii
9 xBr [ A.D.: a%'i:é?r'zp MOHUTOR

A A A
\4 \

nOTD?(’IH'I'E‘JI HANEKTROIHEDPIHA

Puc.29. ®ynkuroHansHas cxema (OTOIEKTPOCTAHITUH.

B cooTBeTcTBUU C HEPreTUYECKUM OAlaHCOM COJIHEYHO-IU3EIbHON CH-
CTEMBI IEKTPOCHa0keHUs nocénka HayHak, O0NbIIyIO0 4acTh rojia 3JIEKTPO-
cHaOXXEHHE OCYIIECTBIACTCA OT (POTODIEKTPUUECKHX MaHesnei. Ju3enpHas
COCTaBJIAIOIIAS YHEPrOKOMILIEKCA MCIIOIBb3YETCsSI B OCEHHE-3MMHMU IIEPUOA
1o mepe Hegocrarka seprun POC.

DOTOINEKTPUUECKUE MOJYJIM YEpe3 KOHTPOJUIEp 3apsiaa 3apsuKaroT ak-
KyMYJISITOpHYIO Oatapero. barapeiiHblii ”HBEpTOp Mpeodpa3yeT MOCTOSHHOE
HaIpsSKEHUE aKKyMYJISITOPOB B MEPEMEHHOE IMPOMBIIUIEHHOW YacTOThI IS
MUTaHUs dJeKTponoTpedureneit. [Ipu noctaTouHOM ypOBHE MHCOJSIUH, aK-
KyMyJISITOpHasi Oarapes HE pa3pssKaeTcs HUXKE OINPEeAesIEHHOIO YpOBHA,
Hanpumep 0,7 oT HOMUHAaA.

[Tpu HenocTaTKe COMHEYHOM PHEPTUU U, COOTBETCTBEHHO, Oojiee riy0o-
KOM pa3psi/ie HaKOMUTEJEH SJICKTPOIHEPTHH OaTapeiHbIi MOHUTOp dYepe3
VHBEPTOP OTKJIIOYAET aKKyMYJIATOPHI M BBIJIACT CUTHAJ Ha 3aIlyCK JU3€EIIb-
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reHeparopa Uil MUTaHus Harpy3ku. AKKyMyJsTOpHas Oarapesi 3apsiKaeTcs
oT (poTonpeoOpazoBareneil u, Npu JOCTUKEHUH MOJTHOTO 3apsijia, HHBEPTOP C
MOMOIIbIO 0aTapeHOT0 MOHUTOpPA BBHINOJIHAET OOpaTHbIE IEHCTBUS, T.€. BbI-
KJIFOYAET JIU3ENIb-TEHEPATOP U MEPEBOJAUT MUTAHUE JIEKTPUUYECKUX HATPY30K
oT 6aTtapen aKKyMyJIsiTOPOB.

PaccmaTpuBasi OTO3IEKTPOCTAHIINH, IO SKOHOMUYECKUM MOKA3aTEeIsIM
eJIeCO00Pa3HO HCIIOJIb30BATh POCCUHCKOE OO0OpYyHOBaHUE, MPUMEPHI HC-
M0JIb30BaHUSI KOTOPOI'O MIPUBEEHBI HIKE.

®oronanenn @CM-300M, ux OCHOBHBIE XapaKTEPUCTHUKHU MPUBEACHBI B
UH(OPMAIMOHHBIX HCTOYHUKAX.

KouTtponnep 3apsna akkymynstopHeix Oarapeii ECO-MPPT-PRO-200-
100, mo3BoJseT MOAKIIOYATh (POTOMAHETHM MOUIHOCTHhIO 110 5,5 kBT mpu
Hanpspkennu 48 B. CroumocTts koHTposuiepa 27 480 pyo.

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

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

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

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

Omnopneie kKoHCTpYKIMHU 151 potomonyneit HOP-GM1 — koMmruiekT jjist
MoHTaxa 10 ¢poTomonyneit, croumocts 55 200 pyo0.

Hane:xHOCTh 31eKTpOCHA0XKEHUS CKIIaIbIBAETCS U3 HAJIEAKHOCTH Y3JI0B
HYHEProyCTaHOBKU. ["apaHTUIHBIN CPOK paOOTHI OCHOBHBIX 2JIEMEHTOB B
cpeanem 20 mer.
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KanuranbHbie 3aTpaThl IPCACTABJICHLI B Ta6J'II/II_I€ 13.

Tabmuma 13. KanuraiabHble 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 | I'enerpie 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 | KonTeliHep KIMMaTHYECKUNA 1 180 000 180 000
9 S:II;(I)TCMEI aBTOMAaTHYECKOI'0 MOXKapoTyIlie- 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 TMOKa3aTeNu THOPUIHOTO IHEPreTHUYECKOTO KOMILIEKCa
ONPEAEISAIOTCA O METOAUKE, TPUBEACHHON B pazneie 3.4.
[IpuBenénnblie rogoBele 3aTpaThl HA 1 KBT ycTaHOBIEHHONW MOIIIHOCTH:

3 = 2O TR — 25579 py6/kBr.

Tapu¢ Ha TPOU3BOANMYIO FIEKTPOIHEPIHIO:

0,053719083+704210
Cyy = = 33,13 py6/kBtu
26869

[Ipu onpenenennu 3 n C,; NpUHATA YUCIEHHOCTh MEPCOHAA 2 YEIOBEKA
c 3apmiaroi 22 000 py6uieit B mecsin 1 pacxobl Ha pemoHT 20 000 pyO:ieit B
ro/I.

CpaBHuBasi TOJIy4YeHHbIE SKOHOMHUYECKHE TOKa3zaTelu ¢ (PaKTUYECKUM
tapudom Ha 3ekTposHepruto B nmocénke Haynak — 121,53 py6ns 3a 1 kBtu
OTMEUYaeM 3HaYUTENIbHOE CHIKEeHHUE Tapuda.
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5. [IpunoxxeHusn
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MpunoxeHue 1

ConHe4Hble (hpOoTOINEKTPUYECKNne Moaynm B antOMUMHUEBOWN paMKe

ConHeuHbII MOAYJIb BBIIIOJIHEH B BHJIE MAHEIH, 3aKIOYEHHON B KapKac
u3 amoMuHueBoro npodwuis. [lanens npeacrasisier coboit HoToINEKTpUYE-
CKHMM T€HEPATOP, COCTOSIIUMN U3 CTEKIIIHHOW TUIMTBI, C TBIJIBHOM CTOPOHBI KO-
TOPOM MEXAY ABYMS CIOSIMU T€pMETHU3UPYIOLIEH (JTAMUHUPYIOLIEH) TIIEHKA
pa3MENLIEHbI COJHEYHBIE DJIEMEHTHI, JIEKTPUUYECKH COCIMHEHHBIE MEXAY CO-
00l MeTa/IMYyecKUMH IuHaMU. HuKHUM ciioll repMeTu3upyromei mieHKu
3alIMIIEH OT BHEIIHUX BO3JCUCTBUI CIOEM 3alUTHOM MieHKU. K BHyTpeH-
HEel CTOpOHE KOpITyca MOAYJISl MPUKPEIUICH OJIOK TEPMHUHAIIOB, MO KPBIIIKON
KOTOPOrO pa3MENIEHbl JJIEKTPUYECKHE KOHTAKThI, NpPEAHA3HAUYECHHBIC MJIS
MOAKITFOUECHHS MOTYJIS.

Mosynu npousBOIATCS U3 MCEBIOKBAIPATHBIX MOHOKPEMHUEBBIX (POTO-
anekTpuueckux mpeodpazoBatenein (DIII) MOKPHITHIX AHTHOTPAKAOIIUM
nokpbiTieM. OpurHHajgbHas 3alaTeHTOBAHHAs TEXHOJIOIMS OOecreurBaeT
ONTHUMAJIBHBIA PEXHUM 3apsAKU IPU BBICOKUX TEMIIEparypax, a TakXKe IMpHU
HU3KOM YPOBHE OCBEILIEHHOCTH.

JlaHHBIE MOJTyJIN BBIITYCKAIOTCS B 2 BapUaHTaX MCIIOIHEHUS - 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 OKO0JIO 15% mpu ncnosp3o-
BaHUU OOBIYHOTO cTekja. [Tpu 3TOM MOIIHOCTH MOJyJIe OJMHAKOBOIO pa3-
Mepa oTiauyaercs npuMmepHo Ha 15-20%. Llena MmoxayJsiel ¢ 3aKajl€HHbBIM CTEK-
JIOM BBIIIIE 32 CYET O0JIee JOPOToro CTEeKIa, a TAaKkKe 3a CUET TOro, YTO OObIY-
HO JUTsl TAKMX MOJIYJIeH MCIOJIBb3YIOTCS COJIHEYHBIE JIEMEHTHI C 00Jiee BhICO-
kuMm KII/I.

Pabouee nampspkeHue (HoTOIIEKTpUUYECKUX MOyJei oObraHo 12 B nmm
24 B.

Pecypc xapkacHBIX COJIHEUHBIX MOJysei cocraBisieT 6osee 20 nert. ['a-
paHTHUIHBINA CpokK - 10 Jer.

B HacTosiiiee BpeMsi BBIITYCKAIOTCSI TAK)KE COJHEYHbIE OaTrapeu ¢ oObIY-
HBIM CTEKJIOM MOIIHOCTBIO OT 5 10 80 Br.
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Tunoseie napaMeTpbl OTONICKTPUIECKUX MOJysiel cepun @OM

Ton Momnocts | Pa6. Pa6. | Hom. | Tox| Hamp. Jomna | Ulapuna | 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 3aKajJe€HHOM CTEKJIEe ¢ PaMKOW M3 aHOJUPOBAHHOIO AIOMU-
HUA BBICOTOM 38 min 42 MM.
JIByCTOPOHHHME COJIHEUHbBIE SJIEMEHTBI TAMUHUPYIOTCSL B CTEKIIO C HU3KUM
COJIEpKaHHMEM jKeJjie3a MpU MOMOIIM dTHiIeHBUHIIaleTaTHON (EVA) menku
Ha TepeaHed moBepxHocTu M nommdTuieHdTepodronara (PET) na 3agneit
noBepxHocTU. Kapkac M3roraBinBaeTcs U3 aHOJUPOBAHHOIO aJTFOMUHUEBOTO

crJjaBa.
OcCHOBHBIE ITapaMeTpbl POTOIEKTpUIECKUX MoayJiel cepur MSW
D M?E':Z;“ I,;?)?(' HI:::'?};. i‘;::): rf:;.( H;;lp Jouua| Iupuna| Beicotal] Macca
Br | qar] 1| | qar] qmyp [ 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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[TukoBas MOIIHOCTH BCEX MOJIYJICH U3MEPEHA MPU CTaHAAPTHBIX TECTO-
BBIX YCJIOBHSIX:

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

[BycTOpOoHHME (hOoTOINEKTPUYECKUe Mmoaynm

JIBycTOpOHHHE MOIYyJM MPEeoOpa3OBHIBAIOT YHEPTHUIO CBETA ¢ (PPOHTAIB-
HOM U C THUIBHOM CTOPOHBI. DTO MO3BOJSIET MCIOJIB30BAaTh SHEPrUI0 OTpa-
YKEHHOT'O CBETa.

ThulbHAS CTOPOHA MOYJISI MOJYYaeT SHEPrUI0, OTPAKEHHYIO OT MOBEPX-
HOCTH BOJIbI HJIA 3€MJIU (HAIIPUMED, OT CBETJIOrO MECKa WIIM CHETA).

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

3a cueT UCIOJIb30BaHMS MOJYJIEH C ABYXCTOPOHHEN YyBCTBUTEIBHOCTHIO
MO>KHO TMOJY4YUTh NpuMepHO Ha 15-20% Oosbliie SHEprUu ¢ 3aJlaHHOM TJ10-
maan MOAyJsl. DTO BEAET K MEHbIIEH MAaTEepPUATIOEMKOCTH (POTOIIEKTPHUUIE-
CKOM O6aTtaper U MEHbIIEH CTOMMOCTH CUCTEMBI B IIEJIOM.

BaxkHbpIM npenmyIecTBOM TaKMX MOAYJIEH SIBJISIETCS MPaKTHUYECKas IMpo-
3paqyHOCTh JIJIs1 HH(PPaKpacHOTO n3nydeHus. [loaTomy IByCcTOpOHHKE MOAYITH
MEHbIIIE HAPEBAIOTCSl B PEATbHBIX YCIOBHUSIX U UMEIOT MEHBIINE TEIIOBBIC
MOTEPH 0 CPABHEHUIO C OJHOCTOPOHHUMH MOAYJIIMU. B 1eTHee Bpems Tem-
neparypa cojHeuHbIX Moayieil He npesbimaeT 40-50 rpagycos npotus 50-60
rpaaycoB Llenbcust y 0ObIYHBIX MOJIYJIEH).
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OCHOBHBIE IMaApaMETPbl MOJTYJIEN C IBYCTOPOHHEN YYBCTBUTEIHLHOCTHIO
Mom-
HOCTB Pa6. Tok | pag.| HOM| Tox k.3. Hanmp. x.x.
(+5%) [A] wan | (A] [B] Jau- | Ilupu-| Bseico- | Mac-
ID [Bt] p Han Ha Ha Ta ca
Ju- | Ter| Jn- | Tex| [B] FB] JIu- | Ter | JIu- | Ter [l - [aoe] (o] frer]
o J oo JI mo J no 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| s.19] 2.6 | 21.6] 212] 1185] 550 38 7.7
msw8040 24| 80 | 40| 2.36] 1.18] 34 | 24 | 2.71] 1.3¢] 432 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
CoslHEeYHbIe 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 1282x421x38 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 psl125 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 YepThl yKa3aHa MOIIHOCTb ThUIbHOM CTOPOHBI AJIsi ABYXCTOPOHHUX
MOJyJIEH;

** _ tun poroanekTporpeodpazoBarens (coaHedHoro dnemenTa): psl03 - mceBmokBaapar
103x103 MM u3 muacTuH auameTpoB 125 MM, psl25 - nceBmokBazpatr 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

Cosnneunasi 6aTapesi — GOTONEKTPUUECKUNA MOYJb — MPEICTABISET
co00if HA0Op TOHKUX IJIACTUH MOHOKPUCTAJUIMUECKOTOKPEMHUS (XOTS MpH-
MEHSIOTCS TOJHMKPUCTANINYECKUE W aMOp(HBIE). DIEMEHTbl COEIUHEHBI
IUIOCKUMHU TPOBOJAMH Ha CTEKJIE WM MPO3PavyHOM IIJIACTHKE, C OOpaTHOMU
CTOPOHBI TJIACTHHBI KPEMHHsS 3aJlaMEHHUPOBAHHBI MONMUA(OUPHON TUICHKOU
WIM CIEUHUATbHBIM T€pMETUKAM [UJIsl 3alUThl OT OKUCJIEHUS KOHTAaKTOB U
Biaru. KonnuecTtBo miacTuH (37€MEHTOB) 3aBUCUT OT MPUHSTOW KOHCTPYK-
uuu 6araped M OOBIYHO MOAOMPAETCS TaK, YTOOBITOK M HANPSHKEHHE COOT-
BETCTBOBAJIM YCJIOBHAM 3apsAJIKM aKKyMYJISITOPOB. DJIEMEHTHI OBIBAIOT pa3-
MepoMm 85x85 mm 100x100 mm, 125x125 MM unu B popMe OKpY>KHOCTH CO-
OTBETCTBYIOIIETO JAMaMeTpa. B 3aBUCMMOCTH OT pa3mepa 3J1€MEHTOB HU3Me-
HSIOTCS pa3mepsl roToBoi Oatapeu. KIIJ[ Gatapen oObIYHO JEKUT B Mara-
3oHe 10.5 — 13.5%, x0Ts B nabopaTopusx MOIy4YeHbI pe3ynbTaTsl 10 18%,
emte 6onpmuii KITJ[ umeror GaTapen Ha sieMeHTaX M3 apceHUIa rajivs, HO
OHM PEAKU U JIOporu. Jlns BBIBOJA SHEPIHM yCTaHABIMBAIOT CIICLIHAJIBHBIE
pa3beMBI.

CTpyKTypa COJIHEUHOTO JJIEMEHTA IT0Ka3aHa Ha PUCYHKE.

Harpyaka 5

CTpyKTypa COJTHEUHOrO 3JieMeHTa: 1 - mepea-
HUW KOHTAaKT; 2 — HETraTUBHBIN cJ0i; 3 — mpo- 1 - COIHCYHEIH CBET
BOJISIIMI CJIOH ; 4 — TO3UTUBHBIN CIIOH; 5 — 2 - ua(pakpacHble TyUn
3aJTHUM KOHTAKT.

Bce connHeuHble 37eMEHTBHI NMPO3payHbl sl MH(ppaKpacHOH 00JacTH
CHEKTPa, YTO MPUBOJUT K MEHbIIEH HArpeBaeMOCTHU 3JIEMEHTOB Ha COJIHIE U
COOTBETCTBEHHO YBEIUYCHHIO UX Y(PPEKTUBHOCTH.

Conneunsie snementsl (CJ), poronpeodbpazoBarenu (PII) — cuHOHUMBI
NEPBUYHOTO MPeoOpa3oBaTessi, OCYUIECTBISAIONIEIO MPIMOE Mpeodpa3oBaHme
COJIHEYHOW DHEPIUU B DJIEKTPUYECKUN TOK.

DNEKTPUYECKA COCAMHEHHBIE COJHEYHBIE AJIEMEHTHI CO3/1al0T 0a30BYIO
OCHOBY Jisi COTHEYHBIX MojyJyier (CM), koTopble, CiaykaT 0a30BBIMHU dJie-
MEHTaMH OOJIBIINUX YHEProcUCTEM. B 3aBUCMMOCTH OT MPUMEHEHHMIA, COTHEY-
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HbIE€ MOJYJIM MOTYT UMETh Pa3Hble KOHCTPYKTUBHBIC PEIICHUS U PA3HbIE BbI-
XOJIHbIE MOILITHOCTH.

CymiecTByeT HECKOJIBKO CIOCOO0B yBETUYEeHHS dHEProdPheKTHBHOCTH:
BBIOOP ONTHUMAIBHOTO YIjIa YCTAHOBKH, T.K. COJIHIIE B T€YEHHE TOJ[a MOCTO-
SSHHO MEHSIET BBICOTY HaJl TOPU3OHTOM. [[pyroi myTh yBeIUUYEHHUS MPOU3BO-
JTUTENFHOCTH TIOBOPAYUBATh COJIHEUHYIO OaTapero BCIe 3a COJHIIEM B Teye-
Hue qHs. Takum 00pa3oM, MOKHO YBEIHYHUTH BRIPAOOTKY SHEPTHH BILIOTH JI0
50% oT BBIPAOOTKH B CTALIMOHAPHOM IOJIOKEHUU. DHEPIUsl, MOJyUYEeHHAs OT
COJIHEYHBIX OaTapeil, HampaBJsIeTCsl Ha 3apsIKy aKKyMYJSITOPOB, YTO HEOO-
XOJIUMO IO JIBYM MPUYUHAM: CTJI&KMBAaHUE HEPABHOMEPHOCTU MOCTYILJICHUS
HHEPruu, HarpuMep B 00JAYHYIO MOTOAY, U YJIOBJIETBOPEHHE OTPEOHOCTH B
HHEPTUU TOTJA, KOT/Ia HET COJTHEYHOTO U3TyYeHus (HOUbIO).

ConHeuHble MOJYJIM HA3€MHOT'O HCIOJb30BaHUA OOBIYHO KOHCTPYUPY-
I0TCS ISl 3apSAJIKM CBHHIIOBO-KMCJIOTHBIX aKKyMYJISITOPHBIX OaTapeil ¢ Ho-
MUHAJIbHBIM HanpsixeHuem 12 B.

[Ipu 3TOM mMOCHEAOBATEIBHO COEIUHSIOTCS 36 COJTHEYHBIX AJIEMEHTOB.
[Tomy4yeHHBIN MaKeT OOBIYHO OOPAMIIAIOT B AJIFOMHUHUEBYIO pamy, oblerda-
IOIYIO0 KPEIUIEHHE K Hecylel (OMopHOil) KOHCTPYKIIMU. MOITHOCTh COJTHEY-
HBIX Moayien MoxeT pocturars 10...300 Br.

Jlist monmydeHust He0OXOIMMON MOIITHOCTH W pabOvYero HampsKEHUS MO-
JyJId COEAUHSIOT MOCIEA0BATENIbHO WU NapaienbHo. Takum obpa3om mo-
JIy4arT ghomornekmpuueckuil cenepamop. MoUIHOCTb TeHepaTopa Bcerja
MEHbIIIE, Y4eM CyMMa MOIIHOCTEH MOJyJel - u3-3a MoTepb, 00YCIOBICHHBIX
pa3nuyreM B XapaKTepUCTUKAX OJHOTUITHBIX MOJYJel (oTeph Ha paccoria-
coBaHue). UeM TmiarenpHee Mog00paHbl MOAYJW B reHeparope (Wi, 4em
MEHbBIIIE Pa3IMuhe B XapaKTEPUCTUKAX MOAYJIEH), TEM MEHbIIEe MOTEepU Ha
paccoriacoBanue. Hampumep,npu Mmociaea0BaTeIbHOM COEIWHEHUU IECSTH
MOAyJIeH ¢ pa3dopocoM xapakTepucTuk 10% morepu cOCTaBIAIOT MPUOIU3H-
TenasHO 6%, a ipu pazdpoce 5% -ymenwinatorcs 10 2%.

[Ipu 3areHeHun OAHOTrO MOAYJSA (MM YacTH 3JIIEMEHTOB B MOJYJIE) B re-
HEpaTope MpH MOCIET0BATEIHHOM COCTMHEHUN BO3HUKACT "aphexm copsaue-
20 namua" -3aT€HEHHBIA MOJYJb (3JIEMEHT) HAUMHAET pacCenBaTh MPOU3BO-
JTUMYIO OCBEIICHHBIMH MOJYJISIMH (3JIEMEHTaMU) MOIIHOCTH, OBICTPO Harpe-
BaeTCs U BBIXOAUT U3 cTpos. s ycTpaneHus 3Toro apdexra napamiesnbHo ¢
KQKJbIM MOJYJIEM (MJIM €r0 YacThl0) YCTAaHABIMBAIOT IIYHTUPYIOIIUN AUO/I.
Juon HeoOXoAMM MpU MOCIENOBATEILHOM COECIUHEHUU 0oJiee ABYX MOAY-
net. K kaxnoi nuHelke (IOC/IenoBaTeIbHO COSIMHEHHBIX MOIYJICH) TOXKE
MOJAKJIIOYAeTCs] OJOKUPYIOIIMMA U0 AJI BEIPABHUBAHUS HAIIPSKEHUHN JIMHE-
ex. Bce 3T nuonbl 0OBIYHO pa3MENIaroTcsi B COEIUMHUTENBbHON KOpoOKe ca-
MOTO MOYJISI.
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Mopynu ycTaHaBIMBAKOTCA Ha
CTAIbHBIX  WJIH  QJIIOMHUHUEBBIX
OMNOPHBIX KOHCTPYKLUSAX Ha 3eMIIe
(umu Ha Kpelax U (acagax 31aHUN
- ¥ IIPY 3TOM CIIy’aT OJIHOBPEMEHHO
KpPOBEJIbHBIM WJIM 3alUTHBIM MaTe-
puanom).

BonbsTamnepHnas kpuBasi resepa-
TOpa UMEET TOT K€ BUJ, YTO U €Iu-
HUYHOro Mmoayns. Pabodas Touka
reHeparopa, MOJKIIOUYEHHOI0 K Harpys3ke, He BCErJa COBNAJAET C TOYKON
MaKCHUMaJIbHOW MOIIHOCTHU (TeM 0oJjiee, YTO MOJOKEHHUE MOCIEeIHEH 3aBUCUT
OT YCJIOBUHM OCBELICHHOCTH U TEMIIEpaTypbl OKpYysKaroleu cpenbl). [loakio-
YEHUE TAKUX HArpy3o0kK, Kak, HapuMep, AJIEKTPOABUTATENb, MOXKET CABUHYTh
pabouyro TOUKY CUCTEMbI B 00JaCTh MUHUMAJILHOW MJTU Ja’Ke HYJIEBOM MOIII-
HOCTHU (M JBUTaTelb NMPOCTO HE 3amycTUTCs). [l03TOMY, Ba’KHBIM KOMIIOHEHT
COJIHEUHBIX 3JIEKTPUUYECKUX CHCTEM - MpeoOpa3oBaTEeNId HAINPSDKEHHUS, CIO-
COOHBIE COTIACOBBIBATH COJTHEUHBIM MOAYJb C HArPy3KOH.

CD npou3BOAMT 3JEKTPUYECTBO KOI'/Ia OCBEIIAETCs CBETOM. B 3aBucumo-
CTH OT MHTGHCHBHOCTH CBeTa (M3MepsieMoil B BT/M’), CONHEUHbI 3leMeHT
MPOU3BOAMUT OOJIbILIE WIIM MEHbIIE AJIEKTPUYECTBA: SAPKHUI COTHEYHBIH CBET
Oojiee MpeanoYTUTENIEH, YeM TEHb, U TE€Hb 0oJiee MPEeANOYTUTENIbHA, YeM
anexkTpuueckuit ceet. [{ns cpaBHenus CO u Mojysnelt HEOOX0AUMO 3HATh Tak
Ha3bIBAEMYI0 HOMHHAJIbHYIO MOIIHOCTb 3JI€eMeHTa uiu MoxayJisi. HoMuuamns-
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 HOMMHAJIBHOM MOIIHOCTH COJHEYHBIX
NIaHeJe, BBIXOJHAs MOIIHOCTb HM3MEpPSETCS MNPHU CTaHAAPTHBIX TECTOBBIX
ycnoBusx (CTY). OTu ycioBus MpenoararorT:

- ocemeHHoCTH 1000 Br/M

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

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

AKKYMYynAaTOpHble 6aTapeu

m.,.m...l Sasaos I ABTOHOMHBIE (DOTODIICK-

Tpuueckue cucteMbl (ADC)

R I HCIIOJIb3YIOTCS TaM, II€ HET
TIUTPI

CeTel  LEHTPaIU30BAHHOTO
AIEKTPOCHAOKEHUS.

Gurenn
\ e ovs Jlist obecrieyeHus
AxxyuynatopHan o
s I ﬂumﬁmﬂu SHEpruel B TEMHOE BpeMsI

nm:mnnnro ToKa

CYTOK WJM B MEpUoibl 0e3

SPKOTr'0 COJIHEYHOI'O CBETa HEOOXOAMMAa aKKyMYJISITOpHas OaTapes.

OCHOBHBIMH YCI0BUSAMM 110 BbIﬁOpy AKKYMYJISITOPOB ABJIAIOTCSH:

YV V V V V V

CTOMKOCTb K ITUKIIMYECKOMY PEKUMY pabOThI;

CHOCOOHOCTH BBIJICPKUBATH TIIyOOKUH pa3ps;

HU3KUU CamMopas3psiz;

HEKPUTUYHOCTh K HAPYLIEHUIO YCIOBHUI 3apsIIKU U Pa3psiIKu;
JIOJITCOBEYHOCTb;

IPOCTOTa B OOCTYKUBAHUH.

Baxsblil mapaMeTp NEepeHOCHBIX (MM MEPUOJUYECKH JEMOHTHpPYE-

MbIX) COJTHEYHBIX CUCTEM -KOMMIAKTHOCTh U T€PMETHYHOCTb. DTUM TpPeOO-
BaHUSIM B TOJIHOM MEpPE YIOBJIETBOPSIOT aAKKYMYJSITOPBI, BBIIOJHEHHBIE 10
texHosorusam "dryfit" u AGM (abcopOupOBaHHBIN 3JIEKTPOIMT) UIH PEKOM-
OMHAIIMOHHOM TexHoJIorMH. OHU XapaKTEepHU3YIOTCS OTCYTCTBHEM SKCILIya-
TAIlMOHHBIX 3aTPaT U MEPEKPbIBAIOT auana3zoH emkocter 1...12 000 Au. BeI-
JEJSIFOUTUECS. TIPU 3apsJIKe ra3bl HE BBIXOAAT W3 aKKyMYJATOpa, MO3TOMY
AIIEKTPOJIUT HE PACXOIyeTCs M OOCITYKUBAHHUE HE TpeOyeTcs.

Jlist monmydenusi HE0OOXO0IMMOT0 paboUuero HAMPSHKEHUS aKKYMYJISITOPBI

WM aKKyMYJISITOPHBIE OaTaper COSIUHSIOT MmocieaoBarenbto. [Ipu stom:

>

MIPUMEHAIOT aKKyMYJISTOPHI TOJBKO OJHOIO THIIA, BBHIMYIICHHBIE OJ-
HUM MPOU3BOIUTEIEM;

HCIIOJIB3YIOT BCE aKKYMYJIAITOPHI OJJHOBPEMEHHO, HE Jeasi OTBOJIOB OT
OTJICJBbHBIX YaCTEH;

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

o0ecrneunBalOT pa3HUILy TEMIIEPATyp OTACIBHBIX aKKyMYJISITOPOB HE
oonee 3°C.

Jlns mpoaJieHusl CpoOKa CIIyKObl aKKyMYJISITOPOB MPHU ITUKINYECKOM

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

OKcrutyaTausi aKKyMyJIsTOpOB MpU TIyOOKOM paspsiic TPUBOJIUT K
HE0OXoaMMOCTH WX Oojee 4acTod 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 HArpy3ku (CHM>KEHHUEM MOIIHOCTH) WJIM UCMOJb30-
BaHHUEM aKKyMYJSITOpOB Ooublieid eMkocTu. [loaToMy, /u1st ynpaBiieHus po-
LIECCOM 3apsiIKU B COCTAaB COJTHEUHOM DJIEKTPUUYECKOW CTAaHIUU 0053aTeNIbHO
BKJIFOYAIOT KOHTPOJUIEPHI 3apsIIKU PA3PSIAKU aKKyMYJISITOPHOM OaTapeu.

Jlnst mopOopa KoiaM4YecTBa W TUMNA AKKyMYJSITOPOB HMCIOJIB3YIOT JIBA
napameTpa: KOHCTPYKIMS MHBEpTopa (HampsbKeHHEe Ha HU3KOW CTOpOHE) U
TOK 3apsAJIKH, KOTOPBIM MOKET MOCTYNaTh OT HECKOJIBKUX UCTOYHUKOB U HE
JOoJKEH npeBblath 10 % OT HOMUHAIBHONM €MKOCTH I KUCJIOTHBIX aKKYy-
MyJATOpOB U 25-30% OT HOMUHAJIBHON €MKOCTH JyIs 11eJIouHbIX. Eciiu B uH-
BEPTOPE UMEETCS 3apSATHOE YCTPOUCTBO OT CETH, TO OHO JOJDKHO aBTOMATH-
YECKH PEryJMpOBaTh 3apsAJIHbIA TOK B 3aBUCHUMOCTH OT CTENEHU 3apsja akK-
KyMmyJsTopoB. K HE0OX0UMBbIM CBOMCTBaM aKKyMYJSITOPOB, IPUMEHSIEMBIX
B COJIHEYHBIX CHCTEMaX, HEOOXOJAMMO OTHECTH M HU3KUH YpPOBEHb CaMOpa3-
psina. OOBIYHBINA KUCIOTHBIM aKKyMYJISTOP TPeOyeT MOA3aps KA HE PEXE deM
OJIMH pa3 B 6 MecslleB MHAY€ BBIXOAUT U3 CTPOA, Yepe3 IoJ MOcje Hayaia
AKCIUTyaTallil YPOBEHb caMmopaspsiia 0ObIYHOTO KUCIOTHOIO aKKyMYyJsTopa
nocturaet 1,5% B IeHb OT €ro HOMUHAJIBHOW €MKOCTH. [I03TOMY K akKymy-
JSTOpaM, MPUMEHSIEMBIM B COTHEYHBIX CUCTEMAX, MPEIbSIBIISIIOTCS Crielu(u-
YyecKue TpeOOBaHMS.

Hns cuctem aBroHOMHOTO AnekTpocHadxkenus HEJIb3S ucnonb3o-
BaTh "aBTOMOOWJIbHbBIE" aKKyMYJISITOPbl WU aKKyMYJATOPBI, HE HMEIOLIUE
riryookoro mukia !!!

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

Ceuny060-KUCIOMHBIE AKKYMYAAMOPHL ¢ 3a1uU6Kol: YKUIKOCTHBIE
CBUHIIOBO-KUCJIOTHBIE UM CBUHIIOBO-KHUCIIOTHBIE aKKYMYJISITOPBI C 3aJIMBKOM
Yaile BCEro NpUMEHSIOTCA JJI COXPaHEHUs 3JeKTpuieckoil sHepruu. Cyiie-
CTBYIOT aKKyMYJIATOPbl BEHTHWJIMPYEMOro Tumna (HamboJiee pacnpoCTpaHEH-
HbIE), B KOTOpPbIE MOXXHO J0OaBJISATH BOJY, a TaKK€ I'€pMETHUYHOrO THIIA, B
KOTOpbIE BOAY A0OABISATH HEJb3S.

B Axkkymynamopax ¢ abcopoupyrowum cmekaanusim mamom (aKKy-
mynstopel AGM) npumensiercs GpuOepriaccoBblii MaT, HACBIIEHHBIN cep-
HOM KUCIOTOU. 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-
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TOYHAsl KUAKOCTh. AKKymMynsitTop AGM "gumie", 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 moBpexaeHus. FIX OCHOBHBIM HEIOCTATKOM IO CPABHEHUIO C 3ajiMBa-
E€MBIMU aKKyMYJISITOpaMU SIBJISIETCA BBICOKAsi CTOUMOCTh — OHHU OOXOJSITCS B
2-3 pa3a popoxe. B ciywae, korjga mapel U YT€UKH HE SIBJISIOTCSA MOBOJIOM
Juisi OecrnokoicTBa, 0ojiee SKOHOMUYHBIM BBIOOPOM SIBIISIETCS, MOXKaIyM,
CBUHIIOBO-KUCJIOTHBIM aKKYMYJIATOP C 3aJIUBKOM MPOMBIILICHHOTO TUIIA.

T'enegvle Inemenmovt WM TEPMETUUHBIC CBUHIIOBO-
KHUCJIOTHBIC aKKyMYJISITOPhl YacTO BBIOMPAIOT B CHUTYallUsX,
KOTI'/Ia HEBO3MOKHO 00€CIIeYUTh BEHTUIISILIUIO AKKYMYJISITOPOB
WIK UX YCTAaHOBKY B TpeOyemMoM moiioxkeHuu. ['eneBbie de-
MEHTHI SIBJISTIFOTCS Oojiee "YUCTBIMH" — B TOM CMBICJIE, YTO U3
HUX HE BBIJEISAETCA T'a3 — KaK U3 CBUHIIOBO-KHCIIOTHBIX aKKY-
MyJISITOpoB. OJIHAKO TeNEeBBIC AIEMEHTHI 00JIee UyBCTBUTEIb-
HBIX K 3apsJHOMY HaIPSKEHHIO, TIOCKOJIbKY UX HEBO3MOKHO BEHTHJIUPOBATH
— 32 MCKJIFOUEHUEM 3KCTPEHHBIX CUTyallUuid (KOTOpble MOTYT BBI3BAThH HEIO-
MpaBUMbIe TOBpeXxacHUs). ['eneBbie sstueliku ropa3fao 0osee YyBCTBUTEIbHBI
K BO3JCHCTBHUIO BBICOKUX TEMIIEpATyp U HE MOTYT B TEUEHHUE IJIUTEIBHOIrO
BPEMEHU — IO CPABHEHHUIO CO CBUHIIOBO-KUCJIOTHBIMH aKKyMYJSTOpaMu -
HaxXOJUThCSA B pa3psikeHHOM cocTtosHuu. [losToMy HeoOxoaumo Hajjiexka-
UM 00pa3oM PETyJIUPOBaTh 3apAJIKY T'€JIEBbIX AJIEMEHTOB. [ akKyMyis-
TOPOB Ha TEJIEBBIX DJIEMEHTaX MOXET MOTPeOOBaTHCS JOMOJIHUTEIBHBIN pe-
TYJSITOp C TEMIIEpaTypHON KOMIeHcaluend. 3a KOHKPETHBIMH PEKOMEH1all1-
MU CIIEyeT 0OpaTUThCA K U3TOTOBUTEIIIO.

Hukenv-kaomuesvie unu icene3Ho-HUKeN1e6ble  AKKYMYIAMOPbL
OOBIYHO MPUMEHSIOT B IKCTPEMATBHBIX YCIOBUAX. DTU aKKyMYJIATOPHI JEH-
CTBYIOT mpu TemnepaTtypax Hmwke —40°C. Onu Moryt oGecrieynBaTh OOJIb-
M TOK U OoJiee TIIyOOKHE M YacThle UKIJIBI [0 CPABHEHUIO CO CBHHIIOBO-
kucnoTHeIMA, AGM u reneBbiMu akkyMyssiTopaMu. CpoK CITy>KOBI JKeJIe3HO-
HUKEJEBBIX aKKYMYJATOPOB MOXKET mpeBbimaTh 20 set. XKene3Ho-HUKeIeBbIe
AKKyMYJISITOPBI OTHOCSITCS K Hanbojee SKOJOTUYHBIM akKymyJstopam. O-
HAaKO B HUKEJb-KaJMHUEBBIX aKKyMYJISTOPAaX COACPIKATCS TSAKEIbIE METaJLIbI.
K HepgoctaTkam akKymyJSITOPOB 3TOTO THUMA MOXHO OTHECTH UX BBICOKYIO
croumocTs 1 Hu3kuii KI1JI 3apsaxn.

JIJ1st KOHTPOJISi 32 COCTOSIHUEM aKKyMYJISITOPHOM OaTaped 4acTo MpH-
MEHSIOT pezyaamopul 3apaoKu-pazpaoku. YToosl 3a1uTUTE 0aTapero oT u3-
OBITOYHOM pa3psJIKU, HArpy3Ka JOJKHA OBITh OTKJIIOYEHA, KOTJa Harpske-
Hue OaTapeu majaer HUuXKe HanpsaxiceHus omxnoyenus. Harpyska He JoJDKHA
MOAKJIFOYATHCS JO MOMEHTA, KOTJa HaIpsKeHHE HE BO3PACTET J0 OIpese-
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JIEHHOT'O TIOPOTa (HanpsiceHuss NOOKMoYeHus). ITU 3HAYCHHUS 3aBUCAT OT
KOHCTPYKLMHU OIpe/eJeHHbIX OaTapeii, MpOW3BOJCTBEHHOrO IIpolecca U
Cpoka ciy»O0bl O6arapeir. UToOBI 3amuTUTh O6aTtapero oT mepe3apsakd HeoO-
XOJIMMO OTPAHUYUTD 3aPSIAHBINA TOK TIO TOCTHXKCHUH HANPANHCEHUS OKOHYAHUS
3apsoxu. HanpspkeHne Ha4HET CHUXKATHCA, MOKA HE JOCTHTHET APYroro mo-
pora, Ha3bIBAEMOI'0 HaNpsidcenuem 60300H08IeHUs 3apsaoa.

B perynaropax npeaycMaTpuBarOT CIEAYIOMIME BUABI 3aLIUTHI: OT KO-
POTKOTO 3aMBIKaHUs B HATPYy3Ke; OT MOAKIIOUEHHUS aKKyMYJISITOPHOH O6aTtapen
0OpaTHO#M TOJSPHOCTHIO; TEMIEpPAaTypHass KOMIICHCAIUSI 3HAYEHUI MOPOro-
BBIX HaNpsOKeHUH (3T0 ObIBaeT HEOOXOAUMO, €CIM MPEANOIaraeTcs YKCIITya-
Tauus 6atapeil npu Temmneparypax Huxke Munyc 10°C).
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Bpess paspana Duration of charge
Paspan mocToAHAEIM TOKOM, A (257C)
Final Voltage Minute Hour
{Vicell) 5 10 15 20 30 40 50 1 2 3 4 5 ] 8 10
1.85 123 | 105 | &8 75 57 a7 a 368 | 228 | 170 [ 135 | 114 | 08 7.7 | 6.4
1.80 151 | 122 | 9a B3 62 51 44 | 387 | 235 | 174 [ 137 | 116 | 08 7.7 | 65
1.75 174 135 105 89 66 53 46 A4 238 17.6 13.8 118 9.9 7.8 6.6
1.70 192 | 148 | 112 93 69 55 47 | 413 | zaz | 177 | 139 |17 | 100 | 79 | 68
1.65 206 | 151 | 116 a6 70 56 48 | 417 | 244 | 178 [ 140 [ 118 | 101 | 79 | 66
1.60 217 | 157 | 119 98 7 57 48 | 423 | 245 | 179 | 140 | 118 | w1 | Bo 6.7
Pazpan mocroarEOH MomHOCTRIO, BT (25°C)
Final Voltage Minute Hour
(Vicell) 5 10 15 20 30 40 50 1 2 3 4 5 ] 8 10
1.85 268 | 221 | 153 | 155 | 124 | 98 s | 761 [442 | 346 | 275 | 229 | 19.3 | 153 | 131
1.80 204 | 231 | 181 | 188 | 127 | 29 88 | 774 | 440 | 350 | 281 | 231 | 198 | 154 | 132
1.75 333 | 242 | 183 | 163 | 129 | 101 g0 | 787 | 455 | 354 | 285 | 233 | 2000 | 156 | 13.3
1,70 358 | 247 | 188 | 186 | 130 | 103 92 | 793 |468 | 358 | 289 | 235 | 204 | 158 | 133
1.865 372 | 255 | 191 | 169 | 131 | 104 a4 | 800 [475 | 362 | 29.3 | 23.7 | 2009 | 159 | 13.4
1.60 388 259 194 172 132 1056 a5 806 48.1 1685 29.7 238 214 1681 13.5

85




Crtpana
HasBanmne
Hanpsixenne, B
EmkocTh, A4
Jnuna, MM
HIupuna, mm
BricoTa, MM

BbicoTa ¢ ki1eMMOii, MM

Bec, kr

Cpoxk c1y:x0bl, JeT

T'apanTus, mec.
ena
TexHosuorus
EmkocTb, A4

KoanuecrBo mukiaos D.O.D

60%

Pexomenayemoe Bpems paspsi-

aa

Junana3on padouunx Temmnepa-

TYp

Cpoxk cay:x0bl1 (mpu t=+20°C)
IloJ10KxMTENbHBIN 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

ot -40°C 10 +50°C (onTUMAJIBHO
+20°C)

He menee 10 jer

peuieTyaThle IJIOCKHeE MJIaCTUHBI Pb-
Ca-Sn

I'aGapuTHbIE pa3Mepsl 1 Macca AKKYMYJIATOPOB

e I'abapuTHble pa3mepbl akkymyas- | Mac- | Koa-
THII AKKYMY- Hast En- Homunanab- | TopoB (MM) ca BO
ymy Hoe Hanpsi- | JJom- | In- Bbi- MonTtaxk- | (Kr) oop-
JfaTopa KOCTh, A/4,
sxenune (B) | Ha 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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Crpymasoman Temnepatypa (T)

XApaKTepHCTHKH PRIPSUIE H0CTOMHHEIM TokoM (4,25°C)

.V /npems SnHH 10 mem 15mHn 30 narH 60 M 3y S 1 20
2,80V 631 417 383 206 130 530 382 203 10.4
102V 599 395 348 198 125 5335 37.0 20.1 10.3
10.58% 363 372 331 188 119 524 36.3 20.0 10.2
XapakTepHeTHKH PRIpsyiE noct i1 e (Br,25°0)
F.V/npems SMHH 10 mem 13mmm Al aEan 60 MHH 3u 5 1 200u
260V 6620 4505 3081 2300 1482 630 444 242 124
102V 6282 4279 3822 2217 1423 6§22 437 240 123
10.8% 5912 4023 3631 2106 1352 617 429 240 122
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JIuTuii-uOHHBIE AKKYMYJISATOPbI IPOU3BOACTBA KOMNaHuu JInorex.

OO6nacTb NPUMEHEHHUS  JUTUH-MOHHBIX AKKyMYJSTOPOB: HAKOMUTEIH
AJEKTPUYECKON SHEPTUM B CUCTEMAX I'E€HEpAlMU U Iepelladyd 3JIECKTPOIHEP-
UMW, HAKOIMTEIN DHEPTUU ISl U30JUPOBAHHBIX CETEW; NCTOYHUKHU PE3EPB-
HOTO U Oecrepe0oHOT0 MUTAHUST; CUCTEMBI OTIEPATUBHOTO TMTOCTOSTHHOTO TO-
Ka; HICTOYHUKU JJI1 HAKOTUIEHUSI AJIEKTPUUYECKON SHEPTUH U €€ MOCIIEIyOIIe-
IO MCIOJb30BAHUS MJISI NMUATAHUSA TOCTOSIHHBIM TOKOM 3JIEKTPOJBUTATENCH
MaIllliH U OOPTOBBIX CUCTEM DJIEKTPUPUIIUPOBAHHOTO TPAHCIIOPTA; UCTOYHU-
KM TATAHUA TOCTOSIHHBIM TOKOM IPOYMX MEXAHM3MOB KakK YINPABJISEMBIX
(morpy34uKM, BATOHETKU U MPOY.), TaK U HEYIPaBJISIEMbIX.

O6m1as Texauyeckas uHGopMaims

B nacrosiiee Bpems 3aBojioM «JIMOTEX» BBIMYCKalOTCS 4 OCHOBHBIC Map-
KM TPU3MATHYECKUX JIUTUH-KeNe30-PochaTHBIX aKKyMYyJIsSTOPOB, CpaBHH-
TeJIbHBIC XapaKTePUCTHKU KOTOPBIX MPE/ICTABICHBI B TAOJIHIIE.

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

AKKyMyYJISTOp PaspsinHas eMKOCTb, Y. 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 3apyOeKHBIX 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 JOJKEH OBITh HE MEHEE 3HAYCHHH, TPUBEICH-
HBIX B Ta0JIHIIE, B TIPEJIEIax CpoKa CIIyKObl HE MeHee 8 JieT
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Tabnuna - Pecypc BbIITyCKaeMbIX 3aBOJIOM aKKYMYJISITOPOB

['my6una paspsana, | KomndecTBo HMUKIIOB 10 OCTATOYHON
Pexcum paspsina % emkoctH 0,8 CH
1 70 5000
2 80 3000
3 100 He pernamenTupyercs, OpuEHTUPO-
BoyHO 1000

[Tpu riybune paspsiga 5-25% cpok cityk0bl coctaBisier 15-25 net npu
XPAaHEHUU U KCIUTYaTalli B HOPMaJIbHBIX YCIOBHUSIX.

Ha 6a3e mpou3BoanMBIX 3aBOIOM «JIMOTEX» aKKyMyJISTOpPOB pa3padarhl-
BalOTCs OaTapeu ¢ BBIXOJHBIM HampsbkeHueM 12, 24, 36, 48 B.

OCHOBHBIE TEXHMYECKHE XapPAKTEPUCTUKH aKKymyJsITopoB monenu LT-

LFP 300 npexacraBneHs! B Tabauie 3

Tabsuna. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU

[Tapamerp 3HayeHue

HomunaneHoe HanpsbkeHue, B 3,2
HomunannHasg éMKOCTh, A4 300
BuyTtpennee conporupieHue, MKkOm 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 [IIupuna, Mm 114"

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

[TapameTpbl SKCILTyaTallu

v AKKYMYJISTOPBI ITpEIHA3HAYEHBI JUIS MCIOJIBb30BAHUS NIPU TEMIIEpAType

ot MmuHyc 40 o maroc 50 °C.

v PexoMenyeMasi TeMIieparypa Ha KIeMMax akKKyMyJIsTopa IpH SKCILIya-
taiuu coctasisgeT oT 0 go mitoc 30 °C npu 3apsize, U oT munyc 20 10
mwiroc 30 °C npu paspsae. OntuManbHas TeMmneparypa s dKCIuTyara-
nuu akkymysaropa mioc (204+5) °C. Bonee Bbicokue TemmepaTypbl MO-
TyT IPUBECTHU K CHUKEHHUIO CPOKa CIIy kOBl akKymyiisitopa. boyee Huzkue
TEMIIEpaTyphl HE COKpAIlaloT CPOK CIY>KObl, HO YMEHBIIAIOT €MKOCTb.
[TpeBbiienne temnepatypbl mmoc 50 °C nepomyctumo. Heobxomumo
n30erarh JUIMTENHHON IKCIUTyaTallMi aKKyMYJISITOPOB MPU TeMIlepaTypax

BoImie ruiroc 40 °C.
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v’ 3HaueHHEe MaKCHMAIILHO JOMYCTHMOIO KPaTKOBPEMEHHOTO TOKa paspsiia
coctaBisier 900 A (3 Cy) npu ckBaxxHOCTH 1:2 ¥ JIUTEIBHOCTH UMITYJIb-
ca 10 20 c.

v’ PexoMeHIyeMbIif PEXHUM 3apsija aKKyMYJIITOPOB — JIBYXCTYIIEHUATHIH:

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

2) 3aps npu NOCTOSHHOM HampspkeHuu 3,7 B 10 CHMJKEHHs TOKa 3apsiia
1o BenuuuHbl 5 A (0,02 C,) npu peKoMeHayeMOol TeMIepaTrype Ha KieM-
Max aKKyMyJsiTopa.

v PeKOMEHIyeMbIii PEKUM pas3psia aKKyMYJISTOPOB - TMOCTOSIHHBIM TOKOM
60 A (0,2 Cy,) no xoHeyHoro HampspkeHus 2,5 B npu pekoMeHyemoit
TEMIIEPATYPE HA KIIEMMaxX aKKyMYJISITOpA.

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

LA U=3,708B

U= 3,708

I3 Mepexoa 13 pexnma 3apsaga ctabunb-

HbIM TOKOM, B PEXNM 3apAaa CTabunb-
HbIM HanpAaxeHnem

t, u.
3apAg cTabunbHbIM 3apsa cTabusbHbIM 10I0% 3apag.
TOKOM, C KOHTPOJIEM HanpsXXeHnem, ¢ OKOHYaHue
HanpANKEHUA KOHTpO/IEM TOKa 3apaza

I, — Tox 3apsna, A.
Pucynok 1. - YciaoBHBIN Tpaduk 3apsaa akKyMyJsiTopa

IIpumeuyanne: 3a 100% eMKocTH aKKyMyJIITOpa MPUHUMAETCA 3apsJl, KOTO-

PBIN NOJyYHJI aKKYMYJIATOP IIPpH 3apsize ero ot 2.5 B.

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

HakormieHHbIi
Pexxum 3apsina 3apsan akkymynstopa LT-LFP 300 % sapsna oT
HOMMHAJIBHOTO,
I ctynenp 2 CTyneHb
HE MCHEe
Toxk, Hanpsokenue, | Hanpsbxenue, Tox oxon-
YaHUS 3a-
A B, ne bonee | B
psana, A
Pexomenayemsiit | 60 3,7 3,7 5 100
100 5 80
Y ckopeHHbIH 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 MakcumainbHbIi 600 265

WMty JIbCHBIM 900 260

Pexomenayemblii 60 300

+20 MakcumaabHBIN 600 265

NmMnynbcHbII 900 260

JlonycTumblit 60 180
-40 MakcumanbHBIN Henonyctumo
NmnynbcHbIN Henonyctumo

Pecypc akkymyJsitopa

Pecypc akkymynsTopa mpu pEeKOMEHAYEMBIX YCIOBHUSAX SKCILTyaTalluu
CYILIECTBEHHO 3aBUCHUT OT TNIyOMHBI pa3psija U COCTABIISET:

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

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

v' npu riyoune paspsga 80 % - ne menee 3000 LUKIIOB 3apsaa/pa3psa;

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

[Tpu rmy6une paspsaa 5-25 % cpoxk ciyxObl coctaBisier 15-25 ner npu
HKCIUTyaTallil B PEKOMEHYEMbIX TeMIIEpaTypHBIX YCIOBHUAX, a TAKXKe MpU
nasinennn 101,3 klla, Braxknoctu He 60mee 60 % u OTCYyTCTBUM BUOpaLIUU U
MEXaHUYECKUX YAapPOB.

! 3apag Tokom 60A npu Temnepatype 10-30°C
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DKCIuTyaTalus akKyMyJasTopoB Ipu rryoune paspsaa 90-100% u temme-

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

XapakTepucTHKH 3apsiaa/pa3psaa

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

JUYHBIX pabouuX TeMIeparypax npeAcTaBieHbl 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 MIPU 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
pu Toke 3apsiaa/pazpsga 60 A (0,2 C,) npu pa3IudHbIX TEMIIEpaTypax
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Paspag Tokom 0,5 CH
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JoJ1H OTAAHHOH eMKOCTH
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PucyHok 2B — 3aBUCUMOCTb HANPSHKEHUS TIPU pa3psle OT CTENEHU pa3psiia

pu 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 HANPSKEHUS MPU pa3psAzie 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 MIPU Pa3psilie OT CTEIEHU pa3psaa
npu Toke 3apsiaa/paspsaa 450 A (1,5 C,) npu pa3nudHbIX TEMIEpaTypax

3KCHJIyaTaIII/IOHHbIe OrpaHMYeHUs

AKKYMYJIATOP BO BpeMs dKCIUIyaTalluu JIOJDKEH MOCTOSTHHO HAaXOIUThCS
B COCTOSIHHMHU, IIPU KOTOPOM €ro HampsbkeHue He mpeBbimaeT 3,7 B u He
omyckaercs Huxe 2,5 B.

AKKYMYJIITOpP BO BpeMsl SKCILTyaTalluk HE JIOJHKEH JJIMTEIbHO HAXOIUT-

Csl B MOJTHOCTBIO 3apsDKEHHOM COCTOSIHMH. PEKOMEHIyeTCsl 9KCIUTyaTUPOBaTh
aKKyMYJISITOp B Inana3oHe 3apsiaa-pazpsga 20 - 90 %.

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

3anpemeHo 3apsKaTh aKKyMYJISTOP BBIIIE HANpsDKeHus 3,7 B, u Tokamu,
IIPEBBIIAIOIINMHI YCTAaHOBJIEHHBIE U3TOTOBUTENIEM 3HAYEHUS.

Heo0X01uMo HCKIIIOUNTh BHEIIHEE KOPOTKOE 3aMbIKAHHUE aKKyMYJISITO-
pOB WK OaTapei B MpoIecce dKCIUTyaTallku.

Heo6xoamumo MCKIIIOUUTH 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).

Heo6xoauMo NCKITIOUUTh MPSMOE TIOTIaIaHue BIIard Ha aKKYMYJISITOPHI.

Oco0enHoCTH padoThl AKKYMYJIAATOPOB B COCTaBe AKKYMYJIITOPHOM 0a-
Tapeu

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

CKY noikHa BBIMOJIHATH ClIEAYIOMKE (GyHKIIUH:
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M3MEpPEHUE HANPSHKEHUS Ha KOKJOM aKKyMYJIATOPE;
U3MEPEHUE TEMIIEPATYPhI Ha KAKIOM aKKyMYJISTOPE;
M3MEpPEHHUE 3apsTHOTO/Pa3psIHOTO TOKa OaTapew;
BbIpaBHUBaHUE (0aTaHCHUPOBKY) HAIPSKCHUA HA aKKyMYJISTOpax
COEJIMHEHHBIX MOCJeI0BaTeNIbHO IPH 3apsiie OaTapeu;
OTKJIIOUEHHE OaTraper OT HAarpy3kd MNpU HaMpsSHKEHUH Ha JHOOM
akkymyJsitope Hike 2,5 B u ot 3apsiaHoro ycrpoiicta (3Y) npu
HaMpsHKEHUH Ha JTI000M akkymylsitope Beiie 3,7 B, npu temmnepa-
Type aroboro akkymyisitopa Beiie 60°C, mpu MpeBBIIIIEHUN TOKa
KOPOTKOTO 3aMbIKaHUs, MPOTEKaIoIero yepe3 darapero Boiie SCH.
B 3aBucuMOCTH OT XapakTepa pellaeMbIX 3a7a4 JO0MyCKAaeTCsl UCIOIb30-
BaHUE KaK MAaCCUBHOIO, TAK U aKTUBHOTO CIIOCO0a OaTaHCUPOBKH.
MakcumanbHO JTOMyCTUMBINA pa30dpOC eMKOCTEH OTACIbHBIX aKKYMYJISTO-
pOB B cocTtaBe Oatapeu coctapisieT +5%.
MakcuMalibHO JOMYCTUMBIN pa30poc BHYTPEHHUX COMPOTUBJIECHUN OT-
JENbHBIX aKKYMYJISITOPOB B cocTaBe OaTapeu coctaniser +10%.
Hamnpsoxenue 3apsiga akkyMyJISTOpHOW OaTapeu ompenensercs mno ¢op-
MyJIe:

ANENENEN

<

Upnp = Uakx * N

rae: Uyp — HamnpsbKkeHue 3apsiaa 0Oatapeu;

U,k — CpEIHEE HAIIPSHKEHUE 3apsia OTAEIbHOIO aKKyMYJISITOPA;

N — KOIMMYecTBO aKKyMYJISITOPOB B Oartapee;

Oco0eHHOCTH TUTHI-UOHHBIX U JINTUH-TIOMMEPHBIX aKKyMYJISTOPOB Ta-
KOBBI, YTO IpU NpuOmmkeHun ux 3apsaa Kk 100%, npoucxoaut HelnMHEHHbIN
pPOCT €ro MoJsIpU3aMOHHOr0 NoTeHuana. B cioydae ucnonb3oBaHust 00Jb-
IIOr0 KOJIMYECTBA AKKYMYJIATOPOB, COEIMHEHHBIX MOCJIEI0BATENbHO (8 IIT. U
Oosnee), BCienCTBUE pa3dpoca MapaMeTpoB aKKyMYyJSATOPOB (EMKOCTb, BHYT-
pEHHEE CONPOTUBIIEHUE) PACTET pa3OpoC HaNpsKEHUs Ha HUX (CM. puc. 3).
OTO MOXET INPHUBECTH K IPEXKIEBPEMEHHON OCTaHOBKE 3apsiaa Oarapeu
BCJICJCTBUE JOCTH)KECHHS HANPSIKEHUS HA OTAEIBHOM akkKymylatope 3,7B.
[ToaTOMYy pEKOMEHIyEeTCSl CHU3HUThH CpPEJAHEE HANPSHKEHUE HA OTAEIBHOM aK-
KyMyJIsITOpe B pexxuMe 3apsaa jio 3,4 — 3,5B.

Mrc LMY Man: 150V Avg: 14LY Totsl: 2390V

inv

Terperatures
Mr: B¢ Max: MC Avg: WC

Puc. 3 pa3bpoc HanpspokeHUS OTACTBHBIX aKKYMYJISITOPOB OaTtapen B mporiec-
ce 3apsaa

95



Oco0eHHOCTH Pad0OTHI AKKYMYJISITOPHOI 0aTapeH B pesKuMe MOAAePKU-
BaOLIEro 3apsaa

3apsal OTHENbHBIX aKKyMYJSTOPOB IPOW3BOJIWUTH OT CIELHAJIBHOIO 3a-
psaHoro ycrpoiictBa (3Y) B pexxruMe MOCTOSHHOTO TOKa (HOMUHAIBHBINA TOK
3apsana [H=0,2CH) 10 noCTHKEeHUs! KOHEUHOro HanpspkeHus 3apsiaa Uy, na-
Jiee B peXKUME MOCTOSIHHOTO HANPsHKEHMsI A0 TOCTHXKEeHUs Toka 3apsana 0,21H.
HeobxoauMo KOHTPOIMPOBATH MOJSPHOCTh NOAKIIOYEHHUS] aKKyMYJIATOPOB U
HaIpsDKEHUE Ha akkyMyJssitope. KoHeuHoe HanpshkeHue 3apsiia OTAEIbHOTO
aKKyMYyJISITOpa HE TOJKHO MpeBbIIIATh 3,7 B.

st 3apsima GaTtapen peKOMEHyeTcsl MCIoJib3oBaTh 3Y, obecrneunBaro-
€€ MUHHMMAJbHBIM ypOBEHb IyJbCallMM TOKA. PekomeHIyeMmblil ypOBEHb
nynbcanun — He 6osee SA Ha 100Ad eMKOCTH aKKyMYJISITOpHOM O6arapen.

PexomennyeMoe HampsbkeHHE 3apsjla Ha BXOJHBIX KJIEMMax akKyMYyJs-
TopHO# Oatapen — 3,38 B. PekoMeHryemoe HanpspKeHHUE O IEPKUBAIOIIETO
3apsja Ha BXOJHBIX KIIEMMaxX akKyMyJisiTopHOU OaTtapen — 3,35 — 3,36B.
IIpumeyanue: ypoBHM HaNpsDKEHUS YKa3aHbl I TEMIEPATYPbl OKPYXkKaro-
et cpeasr +20 + 5°C.

Oco0enHOCTH Pa00OTHI AKKYMYJISITOPHOH 0aTapeH B pesKUMe HUKJIMPO-
BaHMSA

MakcumanbHbI IKCIUTyaTallMOHHBIN pecypc Oataped TpH IUKIUPOBA-
HUU JOCTUTAETCS MPHU CIAEAYIOLIUX apaMeTpax:

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

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

v/ HOMHUHAILHEIA TOK 3apsaa u paspsaa: 0,2C;

JlnutenbHOe HAXOXKJIEHHUE aKKyMYJISITOPHOM OaTaped B MOJIHOCTBIO pas-
PSYKEHHOM COCTOSIHMM HE JOITYCKaeTCs;

JlnurenbHOe HAXOXKICHUE aKKyMYJISITOPHON OaTtapen B MOJHOCTHIO 3apsi-
xeHHoM coctosinuu (100%) He pekoMeHayeTcs;

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

[Ipennpusitue "Haxonka" BbIIyCKAaeT WHBEPTOPHI H
Omoku OecriepeOONHOr0 MUTAaHUS C YUCTOH CHUHYCOH-
JI0M Ha BbIXo1€ MOIHOCTHIO OT 1700 1o 5000 BA.
BrimyckaroTcsi KOMOMHUPOBAHHBIE YCTPOWCTBA - HH-
BEPTOPOBBI C 3apsiAHBIMU YCTPOWCTBAMH PAa3JIUYHOU
MomHOoCTH - 10% 1 100% oT HOMUHAIBHON MOIITHOCTH
WHBEPTOPA, BCTPOCHHBIMU KOHTPOJIJIEpAMU 3apsiia OT
COJIHEUHBIX Oarapeil Ha Tok OoT 20 mo 60 A, ¢ ¢yHKUMEH cTabmiIM3anuu
BXOJIHOT'O HANpPSKEHUS M 0€3 TaKOBOM, ¢ THOKON peryJaupoBKOi eperpy3ou-
HOM CIOCOOHOCTH U TOKa COOCTBEHHOTO MOTPEOIICHUS.

WNuBeprop npenHasHavyeH isi paboThl A1EKTPOOBITOBBIX MPUOOPOB U APYTOM
anmnapatypsl Ha ~220 B.

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

: _ Nueprop "Cunyc" obnamaer mapameTpamu, HEOOXO-

i SO | AuMBIMHU Ul pabOTBI B CHCTEMax aBTOHOMHOIO JJIEK-

E : L a8 | TpocHaGXEHHS - CHHYCOMIAILHBIM HANPSKCHUEM Ha
BBIXOJIC, BBICOKOM HAJIeKHOCTBIO, BBICOKOU NE€perpy-
304HON CIIOCOOHOCTHIO, MaJOl COOCTBEHHOM OTPeOIs-
€MOW MOIIIHOCTBIO U "CITAIMUM' PEKUMOM.
WuBepTop npeaHazHaveH 1jisi paboThl 3JIEKTPOOBITOBBIX
npuOOpPOB U JIpyroil anmnaparypsl Ha ~220 B.
CymectBytoT Mmoaudukanuu MoiHoctbio oT 1000 1o 7000 BA.
WNuBepTop npenHasHadyeH Juisi padOThl B CUCTEMAaX YHEProCHAOXKEHUs C HC-
M0JIb30BAaHUEM BO30OHOBIIIEMBIX UICTOUHUKOB SHEPTHUH.
B naHHOM MHBEpPTOpPE MPUMEHEHBI CIIEHUAIBHBIE TEXHUYECKUE PELIEHUE, KO-
TOpbIE TMO3BOJWIM CHU3UTH COOCTBEHHOE SHEPronoTpeOIeHUE HHBEPTOPA.
Takxe, B MHBEPTOPE BBEJEH CIEIUANbHBIN "crsiuuil" pexxum, B KOTOPOM I10-
TpebiieHrne coctaBisieT 0koio oT 4 10 6 Bt. Takoitl pesxxum ecTh TOJIBKO B J0-
porux 3apyOexkHbIX MOJENsAX. B crdiem pexuMe MHBEPTOp MEPEXOAUT B
PEXUM IMOHMKEHHOTO BBIXOJHOIO HanpsbkeHus (okoso 60B), kotopoe HE00-
XOJMMO JIJIs1 OTCJICKUBAHUS HATTUYUSI HArPYy3KH.

i

T -
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B n1aHHBIA MHBEPTOP MOXKET BCTPAUBATBHCSA KOHTPOJUIEP 3apslia OT COJHEY-
HbIX Oarapeit MomHocThIO OT 500 10 1700 BA, 4TO 1103BOJIIET MOIKITFOYATh K
HEMY COJIHEUHBIC OaTapen obmiei momHocThio g0 1500 Bt. B aToM ciyuae,
JUIsL TOTO 4TOOBI ToTyuuTh 220 B mepeMeHHOro Toka OT COJIHIIa, BaM ITOHa-
n004TCs TONBKO cojiHeuHas Oatapes u nuseprop "Cunyc-CK"!

JlaHHBII MHBEPTOP MOXKHO HMCIOJIb30BaTh JJIA MHUTAHUS HArpy3KH, KPUTUY-
HOM K (opMe MNUTAIOUIETO HANPSKEHUS (HAMpUMEDP, AJIEKTPOABUTATENH,
HacoChl, TpaHchOpMaATOPHI U T.1.). Takoll UHBEPTOP MOXKET ObITh TAKXKe HC-
MOJI30BAH /I MUTAaHUA KOMIIBIOTEPOB, OAHAKO BPEMS NEPEKIIOYEHUS €ro
Ha paboTy OT aKKyMyJIsTOpOB HeMHOro Oosbiue, yeM y BBII "Cunycoupna",
MOATOMY JUIsl COXPaHEHHUs JaHHBIX MOXET MOTPe0OBaThCS OTIEIbHBIN KOM-
nbtotepubiii UPS.

Ecau BaM HY>KHO MOKJIKOYATh HArpy3Ky nepemMeHHoro Toka menee 30 B, win
10 JPYTUM IIPUUYKHAM, "CHAIMI" peKUM MOXKET OTKIII0YaThCS.

Ha BbIXOie MHBEpTOpa YCTAHOBJICH MOIIHBIN CHUIIOBOM TpaHchopmarop. NH-
BEPTOP MMEET 3allUTHBIM KOPIYC, Ha €ro NepeaHEed CTEHKE pPa3MEICHBI:
TyMOJIep BKIIFOUCHUS/BBIKIIOYCHHS, CBETOJIUOJHBIC HHIMKATOPHI pEXUMa
paboThl MHBEPTOPA U COJIHEUHOT'O KOHTPOJUIEPA, BOJBTMETP HAMPSIKEHUS Ha
aKKyMyJIATOpHOH OaTapee, TyMOJiep OTKIIOUEHHS "CIISIero” pexxuma, aBToO-
MaThbl 3allUThl, pO3ETKa [Jis MOJKI0YeHus Harpy3ku. Ha nepeaneit manenu
TaK)K€ PACIOJIO0KEHbI: TEPMUHAJIBI JJI TIOJIKJIIOUEHHS COJIHEUHOUN OaTapeu (B
cllyyae MCIOJIHEHHUS C KOHTPOJJIEPOM 3apsja JJisi COJHEUYHBIX Oarapeit),
KJIEMMBI JUISI TIOJIKJIFOUEHHSI aKKyMYyJIsiTopHOM Oatapeun. Ha GokoBOI cTeHke
HAXOJIUTCS BBIBOJ] 3a3€MIICHHS.

HNuBeptop "Cunyc-C" - MoxxeT paboTaTh mapajliebHO C JIEKTPUIECKOHN Cce-
THIO U HE TOJIbKO PE3epPBUPOBATh HArPYy3Ky, HO U MOCTABIIATH N30BITOK DJIEK-
TPOPHEPTUU B CETh. I 3alUTHI OT MOPAKEHHS DIEKTPHUUYECKUM TOKOM BO
BpEeMs MIPOBEICHMSI PEMOHTHBIX Pa0OT Ha JTMHUU, MHBEPTOP OCHAIEH (yHK-
Mel NpeKpalleHus r'eHepalu B CETh PU OTCYTCTBUU HANPSIKEHUS BHEUI-
Hel ceru. KIIJI renepaunu cocrapisier okoso 70%, 4TO SIBISETCS XOPOILIUM
IIOKA3aTeJIeM JUII HU3KOBOJIBTHBIX YCTPOWCTB C YUCTOM CHHYCOMIOW Ha BBI-
X0Je.

JIist BKITIOUCHUST WHBEPTOpPA HEOOXOIUMO BKIIOYHTH TYOMJIEp BKIIOUE-
HUs uHBepTOpa. HampspkeHue Ha BBIXOJ MHBEPTOpPA MOJAETCS IMOCHE MOJ-
KJIFOUEHUSI aBTOMATOB 3aIIUThl HArPY3KH.

3apsi akKyMYJISITOpHOU O6aTaper MOKET BECTUCh OT COJIHEUHOM Oarapeu,
MOJICOCIMHEHHON K KJIeMMaM akyMyJISITOpHOM Oarapeu uepe3 KOHTPOJUIEep
3apsijia, KOTOPBIN 3alIMIAET aKKyMYJIITOPHYIO OaTapero OT nepesapsiia.

KounTposnep 3apsiga nponosmkaer 3apsixath Ab oT comHeuHbIx OaTapeit
JIayKe €CJIIM MHBEPTOP BBIKIIOYEH. Tak Kak B KOHTPOJUIEPE peaju30BaHa KBa-
3U- HMIHPOTHO-UMITYJIbCHAs MOMYJISILIMS TOKA 3apsija, KOHTPOJUIEp MOXKET 3a-
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psoxath Ab monHocteio. Ilepuonmuecku HeoOxomumo 3apsbkatb Ab 1o
100%, 4TOOBI MPOAIIUTH CPOK CITYKOBI aKKyMYyJIATOPOB. [[71s1 3TOrO Mpu BHI-
KIIFOUEHHOM HHBepTope 3apsikaiite Ab oT comneuynoit 6arapen 1o Tex mop,
MOKAa MHAMKATOPHI 3aps/ia COJIHEUHOIO0 KOHTpOJUIEpa HE MEpEecTaHyT mepe-
KJIFOYaThCs, WU OyIyT NMEePEKIII0YaThCs MEIJICHHO.

OCHOBHBIC TEXHUUYECKHE XapaKTCPHUCTUKHU

3HauyeHne
ITapametp 3000
1000 BA 1700 BA BA 5000 BA
(0,5 xBT) @ kBr)
HomunanbHoe 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, [ 50 +£2%
®opMa BBIXOJAHOTO HaNPSHKEHUS CHHYCOHAA
MaxkcuMaibHasi BBIXOHAsI MOIIHOCTb, 0.5 12 > 42
kBT
KII[l mpr HOMUHAIEHOW MOIITHOCTH, %o >90
IInkoBas MOITHOCTE B TeUEHUE 2 CEK JI0 2-KpaTHOM OT HOMUHAILHOU

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

Tok cobcTBeHHOTO MTOTPEOICHNUS B "CIIsI-

em", 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>Katollen cpebl

OTHOCHUTEBHAS BIAXKHOCTH BO3yXa <90%

[Tpu paspsane Ab no onacHoro nist Hee ypoBHs Hanpsbkenust (20 uam 40
B s pasubeix mozeneit uaBepropa "Cunyc'), MHBEPTOp OTKJIIOYAET Harpys-
Ky. [locne 3apsana Ab (ot Cb wiu Apyroro MCTOYHUKA) UHBEPTOP aBTOMATHU-
YEeCKU BO3OOHOBIISIET MUTAHUE HATPY3KHU.
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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 MEPEMEH-
HOTO TOKa (DJIEKTPOCETh, OEH30-IU3elb TeHEepaTop),
TaKk U OT aKKyMYJIATOPHOU Oarapeu, KoTopask MOXET
3apsKaThCs OT COJIHEYHOM Oarapen WM BETPOdJIeK-
Tpudeckoit yctaHoBku. Jlanusiii BBII co3nan Ha 6asze
matel ynpasieHus bbII nns komnerorepa, mosroMy
o0JyajaeT MajabiM BpEMEHEM MEPEKIIOYEHUsI Ha pabdoTy OT aKKyMYJISITOPOB,
YTO MO3BOJIAET UCIIOJIB30BATh €T0 JAJISl MUTAaHUS HArpy3Kd, TPeOOBaTEIbHOM K
ATOMY MapaMeTpy - Harpumep, KoMbioTepoB. bBII obmagaeT oTHOCHTENTEHO
00MBIIUM COOCTBEHHBIM HIHEProNOTpeOIeHnEeM, MOAITOMY €ro MPUMEHEHHE
PEKOMEHAYETCSI B KAa4ECTBE PE3EPBHOTO ANEKTPONUTAHMS NPHU NPOIMAJTAHUU
ceT. /{7 aBTOHOMHBIX CHCTEM 3JIEKTPOCHAOKEHUSI PEKOMEH]IyEeTCSI HHBeP-
Top u BBII "Cunyc"

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

OCHOBHbBIC TEXHHUYECKHE XApaKTCPUCTHUKU.

3HaueHue
IMapamerp -
BBII-1,2 kBt | BBII-2 kBt Big: BBII-5 kBt
HomunansHoe BXOJHOC HAIIPAKCHUEC
110 IIOCTOSIHHOMY TOKY, B 24 48 48 48
10 IEPEMEHHOMY TOKY, B 220 220 220 220
JlonmycTrumble peessl N3MEHEHHS BXOIHOTO 20-28
HaMpsKESHUS: 20-28 40-55 190 - 40-55
IO MTOCTOSIHHOMY TOKY, B 150-280 190-260 260 190-260
110 IIEPEMEHHOMY TOKY, B
BeixonHoe HanpspkeHue, B 220 + 5% nepeMeHHBIH TOK
YactoTa BBIXOIHOT0O HanpsokeHus, ['1q 50+2%
®dopMa BBIXOJHOTO HAINIPSHKEHUS CHHYCOHM/a
MaxkcumasnbHasi BBIXOAHAs MOIITHOCTh, KBT 1.2 2 3 5
KII[l mpu HOMHUHAIEHOW MOIITHOCTH, %o 88-92
[TukoBast MOIITHOCTH B TeUeHHe 3 cek, KBT J10 5-KpaTHOM OT HOMHHAJIbHOM
Tok coOCTBEHHOTO MOTPEOICHNUS OT AKKyMYy- 1,8 2 25 3,5
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JSTOPHO OaTaped B OTCYTCTBUH HATPY3KH, A
(cpenHuit)

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

Bpewms nepekitoueHus Ha MUTaHUE OT aKKYy-

ue 6oiee 0,01
MYJISITOPOB, CEK

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

JKAIOIIEH cpebl

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 moCTOSHHBIN TOK B Iepe-
MCHHBIHN TOK;
v CcTa0MIM3aTOpa BBIXOJHOTO HAMPSDKEHUS, TEPEKITI0YATeNss MUTaHUS
Harpy3ky ¢ ICTOYHHKA ITIEPEMEHHOT0 TOKA Ha ITOCTOSTHHBIN TOK

v 0JIOKa 3apsi/ia aKKyMYJIATOPHOU OaTapeu.

Ha BbIxOJ/ie ycTaHOBJIEH MOIIHBIN cuiioBor Tpanchopmartop. BIIII umeer
3AIIUTHBIM KOPIYC, HA €ro NEPEAHEN CTEHKE pa3MELIEHbl: KHONKH BKIIHOYE-
HUS Y BBIKJIFOYEHUS, CBETOBBIC MHUKATOPHI ()YHKIIMOHUPOBAHUS OJIOKA, PO-
3eTKa JUIsl MOAKIIOYeHUsT Harpy3ku. [lnaBkuii nmpenoxpaHuTenb Ha OOKOBOM
CTOpPOHE Kopmyca. Ha mepeHen maHenu TakXe pacroyOoKEHbl: pa3beM IS
MOJKJIFOYEHHS COJIHEYHOUM Oatapeu (B ciyyae MCIOJHEHHS C KOHTPOJUIEPOM
3apsifa IS COTHEUHbIX OaTapeii), KIeMMbI Jisl MOJKIIOUEHUS aKKyMYJIsITOp-
HOM Oatapeu. BHyTpu Kopryca pacroio)eHbl 3ByKOBbIE MHANKATOPHI.

3apsan aKKyMyJISITOPHOUM OaTaper MOXKET BECTHCh OT COJTHEYHOU Oarapew,
MOJICOSIMHEHHON K KJIeMMaM aKyMyJISSTOPHOM Oartaped udepe3 KOHTPOJUIEp
3apsia, KOTOPBIN 3alIMIIAaeT aKKyMYJIITOPHYIO Oatapero OT nepesapsia.

[Tpu HANMMYUM UCTOYHMKA MEPEMEHHOTO TOKa (DJIEKTPOCETh WM OEH30-
JM3€]Ib TEHEPATOp) € IMOMOILBI0 pa3beMa 3TOT MCTOYHHUK MOJKIIOYAIOT K
BBII. OnHoBpeMEHHO HAUMHAETCS MPOIIECC MoA3apsiaa akKKyMyJIsITOpHOU Oa-
Tapeu. 3apsgHOe YCTPOMCTBO MOACPKUBAECT HEOOXOIUMBIM 3apsaHBIN TOK
BCE BpeMs, B Te4eHHUe KOToporo bbII nmoakitoues Kk ICTOYHUKY IEPEMEHHOTO
tToka. Eciu B mpoiiecce paGoThl BHE3AITHO MPOUCXOIUT OTKIIOYEHUE UCTOY-
HUKa nepeMeHHoro toka, To bbIl aBTomarnuecku nepexoaut Ha padoOTy OT
aKKyMYJISITOpHOM OaTapeu, Mpu ATOM 3aropaercss uHaukarop «Pabora ot
Aby». BBII aBTroMaTH4eCcKu MepexoIuT B PEKUM pabOThl OT HCTOYHUKA Tepe-
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MEHHOT'O TOKa, IIPH 3TOM 3aroparoTcsi HHAMKATOPHI BO BTOPOM CTOJIOIE CieBa
Ha [IEpPEHEN MTaHENH.

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

BII peructpupyet uckaxeHnus (popmMbl HANPSXKEHUS UCTOYHUKA MUTAHUS
NEPEMEHHOr0 TOoKa (IMUKH, MpoBajbl). [Ipyu onmacHbIX JUisl HArpy3KU MCKaKe-
Husx BBIl aBTomaTuyecku nepexoauT Ha pabOTy OT aKKyMYJISITOpHOW OaTa-
peu.

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

Hekotopsle Mosienu nu3enb- 1 OEH30r€HePaTOPOB UMEIOT HECTAOUIIbHbBIE
WJIM HenpueMmiieMble ¢ TOYKU 3peHust bbII mapamerpsl BBIXOAHOTO Harpshke-
HUS ¥ 4yacToThl. B Takux cinydasx BBII He Oymer mepexitouaThecsi Ha paboTy
OT reHeparopa.

Monudpukamms Ha 1,2 kBT umeer Oonbline mpeaensl peryaupOBaHHS
BXOJIHOT'O HanpsbkeHus nepemeHHoro Toka (ot 150 o 280 B) u moxer aBTo-
MAaTHYECKU MOJKII0YaTh Harpy3Ky K bbII mocne oTkmrodeHus BeiaencTBhe
nepepaspsana Ab npu MosBIEHUS HANPSHKEHUS NIEPEMEHHOTO TOKA Ha BXOJE
BbbII.
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HUcrounukn Oecrnepe0OiiHOIO0 NUTAHMA C (QYHKIHEH CriIaKUBAHUA
Harpy3ku npousogacrsa OOO JIuorex.

Ha npennpustun OOO Jlnorex pazpadoran UBII ayis mpoMbIIuIeHHOTO
Y WHJWBHIyaJbHOTO NPUMEHEHUS, KOTOPbIA HE TOJIBKO OOecreuynBaeT Oec-
nepeboifHOe NIEKTPOCHA0KEHNE MTOTPEeOUTENel, HO U OCYIIECTBIATh (DyHK-
o crinaxuBanus Harpysku. BII pabotaer B pexxume off-line. B kauectse
npeoOpa3oBaTessl HANPSXKEHUs UCIIONb3YETCs IBYHANPABIECHHbBI UHBEPTOD,
B KOTOPOM, B 3aBUCHUMOCTH OT KOMAHJIbl CUCTEMBbI YIIPaBJICHUS, IPOUCXOJAUT
3apsii aKKYMYJIITOPHOU OaTtapeu, 00 pa3psij ee Ha Harpy3Ky (B OCTPOBHOM
pexume). CrnenuranbHble aNrOpUTMbl YIPABICHUS TMO3BOJSIOT HMHBEPTOPY
paboTaTh B MapajjIeIbHOM PEXKUME C CEThI0 MM T'€HEpaTOpOM KOHEUHOM
MornrHocTH. Ha pucyHnke nokazana 6ok cxema MBII.

leHepaTop,
ceTh
MBN
R |
| AB :
1 o |
L = :
] P |
I |
1 |
| R |
HarpysKka

Puc. bitok cxema u Baetnui Bug MBI 1

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

OnuMOHAIBHO MOAJIEPKUBAIOTCA CIEAYIOMNE QYHKIUU:

YIPABJIICHUE ITPUOPUTETHBIMU HAarpy3KaMH - B 3aBUCUMOCTH OT YpPOBHS IIO-
TpeOJeHUss MOTYT MOAKIIYATECA WIM OTKIIOYAThCS HENPUOPUTETHHIE
Harpys3Ku;
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BO3MOYKHOCTh IPOrPaMMHUPOBATh PEXKUM 3apszia 6aTaper B 3aBUCUMOCTH OT
Tapuda ceTy - Py MHOTOYPOBHEBOM Tapu(e Ha SIECKTPOIHEPTHIO 0OecTeun-
BaeTCA BO3MOXKHOCTh 3apsiKaTh OaTtapero o caMoMy HU3KOMY Tapudy;

MOAKJIFOYEHNE ABAPUUHOIO T'€HEPATOpPA - MPU OTKIKOYEHHUHM CETU U Paspsiie
AKB, ycTpoiicTBO BbIJa€T KOMaH/Ay Ha BKJIIOUEHHE PE3EPBHOIO I'€HEpPaToOpa;
o0ecrieueHne peKnMa MaKCUMAJIbHON MOITHOCTH TIPH pabO0Te OT COTHEYHBIX

6arapeit (MPPT ¢ynkuus).

B tabnuie npencraBnensl Texaudyeckue napametpsl UBIT:

MaxkcumManbHas MOIIHOCTL ™, KBT 3-15
Konnuectso ¢a3 1/3
BxonHoe ¢a3noe HampspkeHue, B 230
Jlnama3oH BXOJAHOTO HaNpsHKeHUs 6e3 176 — 276
nepexona Ha AKB, B

BxonHoit k03 uirienT MomHoCcTH 0.98
Hanpsixenue, B 230
YacToTa BBIXOIHOTO HaMpspKeHus, [y 50 + 0,1 (B aBTOHOMHOM pEXHUME)
Bpemst cHHXpOHHU3AIMH C CEThIO, MCEK <12
KIII, % 0,92 -0,95
Homunanehoe nanpsiokenne AKb, B 24 /48
Bpewms pesepBupoBaHus, yac 0.5 - 6**
Tun akkymynsiTopHOit GaTapen Jlutnit-nonHas
Knumarnueckoe ucroiaHeHue YXJ14
Kiacc 3amurel IP 20

*-mpu paboTe Ha aKTUBHYIO Harpy3Kky B TeueHue 30 MUHYT;
**_1mo TpeOOBaHMIO 3aKa3YMKa MOXKET OBbITh YBEJINYEHO;

Bo3moykHbIE 00J1acTH TPUMECHEHMS:
v ObecrieueHre rapaHTHPOBAHHOTO OecrepeOOMHOr0 MUTaHWsS OTBET-
CTBEHHBIX ToTpeduteneit (6onpuuipl, [0/ u T.11.);
v' TloBbIlIEHHE KATErOpUHM MOTPEOUTENS MO HAJIEKHOCTH CHAGKEHHS
anextposneprueit (UTII, LITTI, o6bexTs KKX);
v CriaxMBaHHe IUKOB NOTPeOiIeHNss Harpy3Ku (yIajeHHbIe oTpeouTe-
),
v CHW)XKEHHE CTOMMOCTH IOJKIIOYEHHS K CETH IIEHTPAIM30BAHHOIO
AIIEKTPOCHAOKEHUS;
v' Opranusanys JOKaJIbHOH YHEPrOCHCTEMBI, BKJIOYask BO30OHOBIISIEMbIE
WUCTOYHUKH SHEPTHH;
OcobeHHocTu:
BpeMmst niepeximroueHus: «<MHBEPTOP - CETh» U «CETh - HHBEPTOP», HE Oonee 12
MceK; BO3MOXKHOCTh MCIOJIb30BAaHUE JNBYXTapH(PHOTO pexuMa (MIPUOPHUTET-
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Has 3apsaka AKB B HouHoe Bpems u nipuoputetHas reaepanusi or AKb B Be-
YepHee Bpemsi);

Ipombimiennsie UBII ot 3 10 18 kBT npou3BoacTBa JInorex.

Jlutuii monssle akkymyJssaTopbl (JIMA)- 3TO COBpeMEHHBI MPOAYKT,
MMEIOLIUH P IPEUMYIIECTB HA PhIHKE:

AN N NANA N

<

DKoJIoru4ecKasi YucToTa U 0€30MacHOCTb;

He o6ciy)uBaemMocTh 1 yJ100CTBO B DKCILTyaTallly;

Bo3moxHOCTB OBICTPOTO 3apsija;

[ITupoxnii TemIiepaTypHbIN AUANa30H dKCIUTyaTaluu;

bonpuime cpoku 3KCIUTyaTauu.

Bonbias skonomuueckast 3p¢HeKTUBHOCTb.

biiarogapsi cCBouM yHUKalbHBIM XapakTepuctukaMm, JIMA HaxoasT mm-
POKO€ NPUMEHEHHE B Ka4ECTBE:!

Hakornureneil sHepruu Uil CrilaKMBaHMs MHMKOB Harpy3Kd B 3HEPro-
CUCTEMAX MU PETYJIMPOBAHUS YACTOTHl HAIPSDKEHUS 3JIEKTPOCTAHIUI U
AIEKTPOCETEN;

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

Hakonureneit sueprun ansg Hyxa JKKX (ans CHUXKEHHS CTOMMOCTH
MOJKJIIOYEHHS K AIEKTPUUECKUM CETSIM);

Ucrounukor Oecrniepedoitnoro mutanus (MBII) mms oco6o BakHBIX
O00BEKTOB (METPOMOJUTEHBI, a3pONOPTHI, JKelie3Hasi Jopora, OOJbHU-
IbI, IICHTPBI 00PaOOTKHU AaHHBIX, cTpaTernyeckue oobekThl BITK).
TAroBeIX akKyMyJIATOPOB [UIsl 3ieKTpoTpaHcropra. CTOMMOCTB 3KC-
TTyatanuu 3JekTpolOyca B 5-7 pa3 HIKE, YeM CTOMMOCTD JKCILTyaTa-
MU TaKoro ke aBTodyca ¢ JIBC;

Uctounuk Oecniepedoiinoro nuranus (MbII) 24/220/6 Ha ocHOBE TUTHIA-
xene3o pocharubix AKb. Emxocte AKB 240A*4, 300A*4. ymeeT cCHHXpO-
HU3HUPOBATHCA C ceThio 220B (mim ¢ 3ieKTporeHepaTopom) U, Npu HEOOXO-
JUMOCTH (HampuMep, IPU MPEBBIIIEHUN MOTPEOIsIeMOl OT CeTH/TeHepaTopa
MOIITHOCTH), He TepekirodaTbes Ha reHepamuto 220B or AKbB, a 106aBisTh
sHepruto ot AKb k sHEprum oT cetu. DTO HAMHOTO JIyYIlle KIACCHYECKOTO
MOJKJTIOYCHHS Yepe3 MyCcKaTeNu, T.K. MPOIecC MPOUCXOANUT IUIaBHO, H00aB-
JSIETCS UMEHHO CTOJIBKO, CKOJIBKO HE XBaTaeT. B urTore, B 1ei0M, Harpy3Ka
Ha AKDB uaétr MHOrOKpaTHO HHMKE, YTO MO3BOJISIET UCIIOJIB30BATh TaKylO J0-
0aBKy HAMHOTO JOJIBINIE, Y€M, €CJIH ObI BCSI Harpy3Ka MOJHOCTHIO TIEPEKITIO-
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yaynack Obl Ha renepanuio oT AKD.

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

AKB.

Texunueckue napamerpst UBII:

Moinocth [KBA/KBT]

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

Bxoonwvie xapakmepucmuxu

Bxonnoe HanpsipkeHue
HOMUHAaJbHOE, B

220; 230 nmm 240 (Be1OMpaeTcs)

Jlnarma3oH BXOTHOTO HAIPSHKSHUS 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 aBTOHOMHOM pexume 50+/-0,1 'y
BxoaHoli ko3 puueHT 0.98
MOIITHOCTH
Boixoousle xapakmepucmuxu
Hampsokenue, B 220, 230 nnu 240 (BeIOMpacTCs)
BrixoaHoit Tok Monenei, A 13,6 27,2 40,8 54,4 68 81,6
HecrabunbHoCTh cTaTudeckas, % 0,03
KHMU BbixomHOTO HanpsibkeHus, % MeHee 3 pu JMHEWHON Harpyske,
MEHee 5 Ipu HeJIMHEMHOW Harpy3ke
[eperpy3ounas criocoGHOCTH 150% na 30 cek, 300% Ha 0,6 cex (MHBEpTOP)
KIIA, % 0,88
TeruoBbIIETICHNE B PEXKUME 285 570 860 1145 1430 1720
HOpMaJbHOU paboTsl, BT
AKKymynamopHuvie bamapeu
Hanpspkenne AKB, mt.*B 8*3.2
Bpewms 3apsna 1o 95% émxoctu, yac He Oosee 5

Ycnosus IKCnayamayuu

Temneparypa okpy»xkarorein
cpenpl, °C

ot 0 1o +40, pekomenayercs 15 — 25

OTHOCHTEIIbHAS BIAXKHOCTD, %

0 — 95 6e3 KoHIEHCATA

AxycTtruecknii mym, dB

MeHee 53 Ha pacCTOsSHUH | M

DNIeKTpOMarHuTHas
COBMECTUMOCTD

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

Kitacc 3ammuTsl

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 nojaepxanue AKb;

v' ®opma currana Ha Beixoje 220 B uucThIil cuHYC (B COOTBETCTBHH C
['OCT 13109-97 nnst snexkTpoceTe 001Iero Ha3HaueHUs);

v ABTOMaTHYECKHH pEryiaTop HanpspkeHus. JIMama3oH BXOJIHOIO
HanpspkeHust (0e3 mepexoma Ha Oatapeu, oObiuHo 175B - 250B),
HACTPAMBAETCSl TIOJB30BATENIEM, M OOECIEUYHBACT 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 MOHHTOPHHIA M
pOrpaMMHUPOBAHUS,

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

v BeHTUIIATOPBI ¢ M3MEHSIEMON CKOPOCTBHIO BpaIEHHs JUIsl THXOM pabo-

ThI;

[TukoBast MOITHOCTH (5 cek) OoJiee YeM BABOE BBIIIIE HOMUHAIBHOM;
ABTOMaTUYECKOE OTKIIIOUEHUE MPU TEperpys3Ke, Meperpese, nepemny-
THIBAHUM MOJIIPHOCTH MOJKIIFOYEHUS U JIP. 3aLUTHI.

NN

Oco0ble mpenMyLIecTBA:

v Hudposoe Tabio ¢ 0TOOpa)KEHHEM BCEX MAPAMETPOB (HAIPSIKEHMIA,
TOKOB, TEMIIEPATyp, PEKUMOB U JIp.), C PYCCKOSI3bIYHBIM MEHIO, I103-
BOJIIET HE TOJIBKO OBITh B Kypce IMPOMCXOASILEro, HO U yCTaHaBJIU-
BaTh IIOPOT'H MEPEKIIIOYECHNM, HAIIPSDKEHUS, 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; AaBTOMATHYECKOE BPEMEHHOE
YMEHBILIEHUE 3apsAIHOTO TOKA, B Cllydae 00IIero moTpedieHus B pam-
KaX MaKCHUMaJIbHOM MOIIHOCTH MHHM-3JEKTPOCTAHIMHU; BbIPABHUBA-
HUE 3apsAHOrO TOKA);

v'MoimHast deTbipexcrynenyaras 3apsaka (1o 120A B 3aBUCHMOCTH OT
MOJIeJIM) C MOLIAroBOM LHU(PPOBON PEryJMpPOBKON HAIpPSKEHUN U TO-
KOB, 4TO IO3BOJIAET OBICTPO 3apsauTh Oosburyto €éMkocTe AKDB u
o0ecrneunTh AJIUTENbHYI0 aBTOHOMHYI paboty. MAII «OHeprus»
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croco0eH 3apsikaTh C JIIOObIE TUIBI aKKyMYJISTOPOB (KUCIOTHBIE, Te-
neBble, AGM, menounsie). EcTh nopaepkuBaromuii pexuM (Bceraa
100% 3apsia) u TemnepaTypHas KoMIileHcalusi (C BBIHOCHBIM JaT4u-
KOM Ha aKKyMYJISITOp);

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

B03MOXHOCTh UCIONBb30BaHUE ABYXTapu(HOro pexuma (MIpruopuTeT-
Hasa 3apsanka AKD B HOUHOE BpeMs W NPUOPUTETHAs T€HEpalus OT
AKBD B nHEeBHOE Bpems).

B03MOKHOCTP aBTOMAaTHYECKOT'O YBEIMYEHHSI MOIIHOCTU 3JIEKTpOCE-
TEl B IMKOBOE BPEMS WJIM MIPU MUKOBBIX HArpy3Kax (Hampumep, eciu
Ha JIOM BBIJCJICHO TOJbKO 2 KBT MomiHoCcTH, TO ucnonb3ysst MAIT SIN
9,0 kBT, MOXHO YyBENIMYHUTH MOIIHOCTH BILIOTH 10 9,0 kBT, npuuém
npubop Oyaer cam, mpu HEOOXOAMMOCTH, aBTOMATHUYECKH MEPexo-
nuth Ha AKDB u Bb1aBaTh HEOOXOAUMYIO MOIIHOCTB);
[IpodeccruonanbHOE  UCIOJHEHUE. BBICOKONMPOUYHBIA  CTAIBHOM
OpbI3ro3alMIIEHHbIM, MoXxapobe3onacHblii koprnyc. IloBbileHHas
HaJEKHOCTh M TOMEXO03aIUIIEHHOCTD, 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 OOECHEeYMBAET OrPOMHBIE MOIIHOCTU H
HaJE&KHOCTh (TEM HE MEHee, IeHa HIDKE 3apyOe)KHBIX aHAJIOrOB).
Knacc ycrpoiicTBa - mpodeccnoHanbHOE;

CeptuduinupoBanHblii TeMneparypHbsiii auamna3on -25°C go +35°C.
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MpunoxeHue 4

IIpuban3uTebHOE FIHEPronoTpedaeHne HedOJALIIOro 10Ma

Homn-
JHepro-
HalIb- |Bpems HOTDeGIe- JHepro- |JHepromnorpedJjieHHe B Me-
Hasl paboThI B P norpedie- |csl, B 3aBHCHMOCTH OT KO-
Ne[[ToTpeduTesn HUE B
MOII- |CyT- HHE B Me- |JIHYeCTBa MOAKIIYEHHbIX
CyTKH, M
HOCTb, | KH,9aChI csu, KBTu |morpeduredieii, kBru
kBTuY
Bt
2 3 4 5 6 7
XOI0AUILHUK 150,00 {7,0 1,05 31,50 gl’ 49,
Tenesuzop 100,00 16,0 0,60 18,00 ~°
OcBelieHe sHep-
rocOeperarmumMu
namvmamu 10 mr 67,
85,
(omma sHepro- 5 5 |128
cOeperaronias 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)
Kommerotep 100,00 16,0 0,60 18,00 - |- |-
Hupxy - 60,00 [24,0 144 4320 1 - -
OHHBIN Hacoc
Iorpy>xHoii Hacoc  |1200,00(0,5 0,60 18,00 ~ - |- |-
DIIEeKTPOTLTH-
Ta JBYXKOM- 2000,0 12,0 4,00 120,00 - - |- |- |- -
(dhopouHas
MopO3HITHHHUK 200,00 |7,0 1,40 42,00 - - |- |- |- - -
Bcero 39300 |- 10,29 308,7 -

109




MpunoxeHune 5

BETPOJJIEKTPOCTAHIMA «CAIICAH - 1000»

Toaosan BupataTes B4TRCATperaTa

Cpaamarnacans cunpoeTe BT, Wi

TEXHUYECKUNE XAPAKTEPUCTUKHN BETPOAI' PET'ATA

Oco0eHHOCTH KOHCTPYKIHU

[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 renepatopa, KBt

Howmwunanbnas - 1,0, Makcumaibhas - 2,0

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

BypeBasi ckopocTh BeTpa, M/c 55

PacuerHast ckopocTh BeTpa Ipu HOMH- 8

HaJLHOM MOILIHOCTH, M/C

Cucrema OpHUeHTAIIH

IlaccuBHas, ¢ XBOCTOBOM JONATKOM

Jmamerp BeTpokoeca, M 3

Bricota MauTHl, M B CTaHJIAPTHOM KOMIUTIEKTe — 12M
KonunuecTso monacrei 3

YacroTta BpauieHus Ipyu HOMAHATEHOMN 450

MOILIHOCTH, 00/MHUH

Cpok ciyx0bl, JieT

Jls 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 =2kBrt

[ITymoBas XxapakTepuCTUKa

4516 Ha ynanenny SOM 1pr HOMHHAJIBHOM PEKHME PabOTHI
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MpunoxeHue 6

Kommepueckue npeanoxeHus

Kommepueckoe npeaioskeHue Ha YCTAHOBKY BeTPOINapKa
IIpouszeoocmeenno-mexnuueckas komnanus «llpoepeccusnvie InepzoTexno-
J02UU»

3aka3unk: «OHepretmyecknid MHCTUTYT HM Tomckoro mnoamTexHHMYECKOro
YHHUBEpPCHUTETa, Kadeapa DIEKTPOCHAOKEHUS NPOMBIIUICHHBIX MPearpHs-
THID

[ToTpeGHOCTD B A71eKTPOIHEPTHU

YcranosnenHas MoHocTs BOC 1 TpeboBaHuMs K pa3MEIICHHIO BETPOIIApKa.
TexXHUYECKUE XapaKTEPUCTUKU

YcnoBus 10CTaBKU

Y C0BYs ¥ CTOMMOCTb MOHTaKa

CormacoBaHust

Y coBus OMIaThl ¥ CPOKU MOCTABKH.

CronMocTb BeTpoIiapka.

OroHOMITYECKH A(DHEKT, OKYTIaeMOCTb.

10 ["apanTiu u 0OCITyKUBaHHE.

O 0NNk W=

1. IToTpeOHOCTH B 3JIEKTPOIHEPTHH

CornacHO ONPOCHOMY JIUCTY 3aKa3uuka, MpU CYIIECTBYIOIIEM MOTPEOJICHUN
AIIEKTPOSHEPTUK ObITa OIpeesicHa TIOTPEOHOCTh B SHEPTOCHAOKEHUH TIPEIIPHUS-
st 3akazuuka 10 100 kB1/4. YcnoBust oGecrieueHust sieKTponuTaHieM — 24 yaca.
Tak >xe 3akazyuk OTMETHJI B OIPOCHOM JIUCTE CIESIYIOIIYIO0 cXeMy paboThl 000py-
JIOBaHMS:

Cxema Ne7. Berporeneparop (¢ akkymyJisitopamu) (BETpOIiapK) U pe3epBHBIN

JW3enb reHeparop. B cimydae oTcyTcTBUS BeTpa M paspsisie aKKyMyJISITOPHBIX OaTa-
peit yuepe3 ABP nporcxonut aBToMaTH4ecKui 3amycK IM3eib-reHepaTopa.
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Cxema No9. ['mOpuiHasi aBTOHOMHAsI CHCTEMa — COJIHIIS-BETep (MHBEPTOPHO-
AKKyMYJISITOpHAs).

Bo3M0OXHO MOIKITIOUEHWE COMHEYHBIX (DOTOMOYNEl K BETpPOreHepaTopHOM
CUCTEME Yepe3 KOHTPOIUIEPHI U COMHEYHbIX cucTeM. + JII'Y

B naHHBIX yCJIOBUSIX CJIeqyeT NMPHHATH BO3MOKHOCTH 00€CTIeYUTb 00BEKT
3akazyMka YCTAHOBKOM [IONOJIHMTEJILHOIO 000pynoBaHus: I1HBEpTOpHO-
aKKyMyJITOpHOUM cuctemoit + ABP (151 HakaruMBaHusi SHEPTUU TIPU OTCYTCTBUM
Harpy3Ku, ¥ U1 UTaHUs OT aKKyMYJISITOPOB IPY OTCYTCTBUM BETPA), IPH MOJTHOM
paspsine AKb, ABP nepexitouuT nutanue oT akkyMysasaTopos Ha 1Y

2. YcranoBjieHHast MomHOCTH BIC m TpeOoBaHUsA K pa3MellleHUI0 BeTPO-
napka. [l1ianupyemasi MOIITHOCTH YHEPTOYCTAHOBKH

OnTuMabHBIM pellieHneM OyIeT sIBISIThcs ycTaHoBKa cradimii «Condor AirMax»
TaK Kak CTapTOBas M HOMHHAJIbHAS CKOPOCTh BETpa y CTAHIIMI JaHHOTO THIA CO-
CTaBIsIeT 2,5 M/C U 8 M/C COOTBETCTBEHHO, YTO COOTBETCTBYET BETPOIOTCHITUATY
B PETHOHE.

Heobxomumo onpenenuts MakcCuMaTbHO d(GGEKTUBHOE PEIICHHE, TIPH KOTOPOM C
MUHAMAJIBHBIMHU KAIUTATGHBIMA BIIOYKECHUSIMH, BO3MOXKHO TIOTyYUTh MAaKCHMAITh-
HBINA SKOHOMUYECKHUM 2(P(PEKT OT yCTaHOBKM FreHEePUPYIOLIEro 000PY10BaHMUS.

MOWMOCTE, W OF
BN AHET ) M T
BaC

— AR W O
srariean 380 B, Baset

MougHocTn, %6 OF HOMnd

I T LG SIS
% o
W RO OETIE

2 25 3 35 4 45 50 55 & S 7 7S5 B BS 9 55 1D
CropocTe seTpa, micex

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

[lo nanHbIM 3akazyuka, CpeHEroI0Basi CKOpOCTh BeTpa cocramisier 4,1 m/c,
COOTBETCTBEHHO JIJIs1 YAOBJICTBOPEHHS TIOCTOSIHHON MOTPEOHOCTH B AJIEKTPOIHEP-
MU, UCXOJIS U3 TparKa 3aBUCHMOCTH MOIITHOCTH OT CKOPOCTH BETpa, HE0OX0aMMa
YCTaHOBKa BETPOIAPKA, COCTOSIIIET0 MUHMMYM U3 YeThIpeX YCTAHOBOK MOIIHO-
cThi0 60 kBT (00masi MakcuMabHAsA MolHOCTL 240 kBT) pabortaronmx Ha 00-
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IIyI0 Harpy3ky, yBenuueHue konmmdectBa BOC Mo OTHOLIEHHIO K HOMUHAJIBHOU
MOIITHOCTH CBSI3aHO C BETPOIOTEHIIMAIIOM B PETHOHE, T.K. CTaHUMH BbAa0T 50%
MOIITHOCTH TIpU CKopocTu Berpa 5 m/c, 100% MOIIHOCTH MPpU CKOPOCTH BeTpa §
M/C, @ CpeTHEroJI0Basi CKOPOCTh BETpa HECKOJIBKO HIDKE 3TOro 3HaueHus. Tak ke
HEOOXO/IIMa COOTBETCTBYIOIIEH WHBEPTOPHO-AKKYMYJISITOPHOM CUCTEMBI (daH-
HbIE B paszeie Neg).

['omoBasi BbIpaOOTKA 3JEKTPOIHEPIHU OHOM BETPOJIEKTPOCTAHIIMENH MOUTHOCTBEO
60 kBT npu pa3im4uHOii cpeIHero10Boi CKOPOCTH BeTpa:

v

v

v

s 3 M/c rooBas BeipaboTka cocTaBuT 26 280 kBT/4, 32 BHIYETOM «IIITH-
nei» (-15%) =22 338 kBT1/u.

s 4 m/c rooBast BeIpaboTka coctaBut 157 680 kBT1/4, 32 BbIUETOM «I1ITH-
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 roytoBast BeIpaboTKa coctaBuT 367 920 kBT1/4, 32 BEIUCTOM «IIITH-
nei» (-15%) =312 732 kB1/u.

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

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

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

Puc.2 IlpunnunuanbHas cxema pa3MelleHus BETponapka.

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

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

PabGounii pexum:

COCIMHEHHAs! SHEPrOCUCTEMA

BricoTa Maursr: 18 m

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

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

HomunasHast ckopocTh BeTpa: 7,8 M/c

MakcumaibHasi CKOpOCTh BETpa: 30 m/c

MakcumanbHas MOIIHOCTBL:

+ 10% ot HOMMHAJIA.

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

Pa3zmemenne poropa:
CkopocTts poTopa:

IIPOTHUB BETpa
30 - 40 00/MuH

4. Jlonactb
Marepuan: CTEKJIOBOJIOKHO
JlnmHa nonacTu: 6 M

5. Mexauuszm

T IWJIMHAPUYECKas IpsMO3y0ast IecTepHs
6.Cucrema noBopoTa roHA0Jbl BOKPYI BEPTUKAJIBHON 0CH
Bupn: aBTOMAaTHYeCKas
7. I'enepartop
Tum: ACHUHXPOHHBIN Tpex(ha3HbII
Homunanbnast MoingHocTts: 50 kBT
Hanpsoxenue: 380 V£10%
Yacrora: 50 Hz+5%
8. Maura
Bun, marepuan / qyivna: pemieTka, Tpyoa/craib
Bricora: 18 m.
bezonacHas iecTHULIA, TUIOIIAIKK:  Aa
9. Topmo3sa
- IPUBOJL: AIEKTPOMEXaHUYECKUI
- 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. YciaoBusl 10CTAaBKH.

VY cI10BUS MOCTABKU:

4.1.B npurogHom Jiisl TpaHCIOPTUPOBKHU cocTosiHuu 1 BOC pa3zmeraer-
csi B 01HOM 20 TOHHOM CTaHJAPTHOM IOdyIpuLene (OTKPBIThIA BEPX).

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

4.3.0Opranuzanys 1 oriata pa3rpy304HbIX padoT 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 METpOB.

5.3.CtonmMocTh pabOT KPaHOB OITAYUBACT 3aKa34yHK.

5.4 ®ynnameHTHBIE paOOTHI MPOBOASTCS B COOTBETCTBUU C YEPTEKAMU
MOCTAaBIUKA, (QYHAAMEHT MOXET ObITh KaK C HCIOJIb30BAaHUEM BUHTOBBIX
CBail, Tak u 0¢€3.

i 1111 dowe

k=)

Yepmeorc csatinoco pynoamenma.
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6. Corsiacopanust

6.1.CorylacHO J€MCTBYIOLIEMY 3aKOHOAATENbCTBY P®D, renepupyroiiue
MOIIHOCTH OJTHOM €AMHUIIbI, HE MpeBbIIaroIe MoiHocTh 250 kBT, HEe Tpe-
OYIOT CIIeIMANIbHBIX Pa3pelIeHU U COTIACOBAHMM.

6.2.CornacoBanue He norpedyercs o Beicore BOC, T.k. BbicOTa OaliHu
BOC cocraBmger 18-24 M, gouaa jgomactu BOC 6 M, COOTBETCTBEHHO
HauBbIciiast Touka BOC cocrasisier He 6osiee 30 m.

[To neiictByromemy 3akoHoaaTenbCcTBy PD, 00bekThl BbICOTOM 10 S0M He
TpeOyIOT pa3peuieHui.

7. YcJI0BHA OILIATHI U CPOKH IMMOCTABKH

7.1.IIpenomnara cocrasnsier 70% ot croumoctu BOC.

7.2.30 % 1nipu MOJIy4EHUHN 3aKa3YMKOM YBEJOMIIEHUSI O TOTOBHOCTH K OT-
rpy3Ke (ToBap Ha CKJIaJie).

7.3.B pamkax KoHTpakTa rnocraBka yetbipex BOC Bo3MoxHa B TeueHuu 4
MECSIIEB, COTJIACHO TpaHKy MOCTaBKH.

8. Croumocth BeTponapka. OcHoBHoe odopynoBanue BIC:

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

Berpoanexrpocranims «Condor AirtMax»|4 2 500{10 000|3aka3umuk INocraBmuk

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

MEHTHI PyHIaMEeHTa

Cymma: 10 000 000 py6.
IIpumeuanne 1. 3a Apkrideckoe ucrionHenre 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 agantrpoBaHa 1oy BETPOBbIE HArpy3Ku 110 35
Mm/c.

IIpumeuanue 3. B croumocts ocHOBHOTO 000pyaoBanust BOC He BXOAAT IMyCKOHa-
Ja7i04HbIe PabOThI HA TEPPUTOPUH 3aKa3UHUKa

cneuuamctamu Vcnonaurens. (Bble3 cnelyaimcToB, IMyCKO-HANIAIKa, TpaHC-
TIOPTHBIE U3JIEPHKKH).
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BcnomoraresabHoe ooopynoBanue (Cxema Ne 7)

Onucanne cucrem u pador |KoJa-Bo, Hena, (Cymma, |Ilnaremimuk |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 ITocTaBmuk

PLUS max 80 kBA 350

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

tapen 12B, 200A4, GEL,
JIB:  522x130x180Mm, Bec:
65kr. Cpok ciryxk0b1 10 Jer.

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

BJIOK ABP «BOC-JII'Y» 1 380 380 000 [3aka3uyuk ITocTaBmumk

Cymma: 7 241 784 pyo.

IIpumeuyanne 1. B croumMocTs BCOMOraTreibHOro 0OOPYIOBaHUSI HE BXOAT
IyCKOHAJIaJJOUHbIe pabOThl Ha TEPPUTOPHM 3aKa3zuuka crienuamucramu Vcnomxu-
tend. (Bbie3a cnenyuanicToB, IyCKo-HajlaIka, TPAHCIIOPTHBIE W3JIEPAKKH).

Ilpumeuanue 2. DKcIuTyaTalys 3JIeKTPOOOOPYAOBaHHS BOSMOXKHA MPU TEM-
nieparype He Hwke S rpaa. Llenscus.

Cpok otrpy3ku 0cHOBHOro obopynoanust BOC, 4 kaneHaapHbIX Mecs1a

CpoK OTrpy3KH BCIIOMOIaTeNbHOIO 000PYAOBAHUS - 5 HEJIENb.

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

Berpomnapk MoxeT paboTarh TOJBKO MO OHOM U3 NPUBEJIEHHbIX CXEM:

BapuanTsl kommuiektaiuu BOC:

Cxema Nel. ABToHOMHAas paboTa BeTporeHeparopa (BeTpomnapka).

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

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

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

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

ABP mno3Bossier nepeximounTh MUTaHWE OObEKTa IMPU OTCYTCTBUM BETpa Ha
ANEKTPOCET.

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

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

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

brok cuHXpoHM3aIMK MO3BOJISIET PH CIIA0BIX BETpaxX J0OUPATh HEIOCTAIOITYIO
MoutHocTh ot JII'Y.

Cxema Ne6. Betporenepatop ¢ THBEPTOPOM U aKKyMYJIATOPAMHU.
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[Ipu oTCyTCTBUM Harpy3KH BETPOr€HEpaTOp 3apsuKacT akKyMYJISITOpHbIE Oarta-
peu, IpU OTCYTCTBUMBETPA MUTAHUE UIET OT aKKyMYJIATOPHBIX OaTapeil.

Cxema Ne7. Berporeneparop (¢ akkyMyJIsiTOpaMH) U PE3EpBHBIN JU3€Ib TeHe-
patop.

B cnyuae orcyTcTBUS BEeTpa M paspsiie aKKyMyJIATOpPHBIX Oarapeii uepe3 ABP
MPOUCXOANTaBTOMATHYECKHI 3aITyCK AN3EIh TeHEpaTopa.

Cxema Ne8. Berporenepatop ¢ akkymyssITopaMmu 1 KOMMYTAIHS C CETBIO.

ABP 1no3BosisieT nepekIrounTh MUTaHne 00bEKTa MPY OTCYTCTBUM BETPaA U TOJI-
HOM Pa3ps/ICaKKyMyJIITOPOB Ha 3JIEKTPOCETh.

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

Bo3MOXXHO MOIKITIOYEHHE COTHEYHBIX (DOTOMOIYJIEH K BETPOreHepaTOpHON
CHCTEME YEPE3KOHTPOILIEPHI IS COTHEUHBIX CUCTEM.

9. Dxonommveckast 3 deKTHBHOCTH

9.1. ["omoBast BEIpabOTKa IIEKTPOIHEPTUH BETPOIMAPKOM 32 BEIYETOM JTHEH
«IITUJIE» COCTABUT B CPENHEM, - kKBT/4, 4T0 MIpU CyIeCTBYIONMX TapH-
(ax, cocTapisieT pyoO. B rojI.

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

9.2. [pu cymecTByroImEeM 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 OKYIAEMOCTH COCTABHUT

roja.

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

9.3. [pu ycroBum ydera pocta CTOMMOCTH Tapu(OB Ha IIEKTPOIHEPT IO,
CPOK OKYIIa€MOCTH JAHHOI'O TPOEKTa BETPOIapKa COCTABIISET . T.e.
CPOK OKYIIaeMOCTH BETPOMapKa yKJIAILIBACTCS B MIEPUO/] TAPAHTUITHOTO OOCITYKH-
BaHUSL.

94. 3a Bech TEpHOJ] AKCIUTyaTaliy, TIPH CYIIECTBYIONHX Tapudax, KO-
HOMIYECKHI AP (EKT COCTaBUT - pyo.

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

10.I'apanTiu 1 00C/Iy;KUBaHKE
10.1.Cpoxk rapanTuitHeix oos3aresibeTs o BOC cocrarmnsier 3 roza.
10.2.CTouMOoCTh €XETOAHOTO MOCACTAPAHTHIMHOTO 00CTY>KUBAHUS BCETO BET-
porapka coctaBuT He 6osiee 160 000 py0O. (3ameHa BceX HEOOXOIUMBIX Y3JIOB,
CMa3Ku, OJIOKOB H T.1I.)
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MpunoxeHue 7

Bbi6op nnowaakm ona cTpoutenbCTBa BETPO-CONTHEUYHbIX 3NeKTpo-
CTaHLUMUMN.

3ajadeil MpoeKTa SBISIETCS PAaCCMOTPEHUE BOIPOCOB JELIEHTPAINA30-
BAHHOT'O AJIEKTPOCHA0KEHUSI 00BEKTa. DTO:
v/ omnpejieieHre ONTHUMAILHOIO COOTHOIIEHHS MOIIHOCTH M KOJIHWYECTBa
BETPOI€HEPATOPOB;
v’ omnpejieieHre ONTUMAIBHBIX TapaMETPOB (POTOIIEKTPHYECKUX TTAHEIIEH.
v/ pe3epBUPOBAaHHE BETPO-COJHEYHOMN DIIEKTPOCTAHIIMU AM3EIbHBIM T'€He-
paTopoM.
ONTUMAJbHbBIE PEXXUMBI paOOTHI THOPUIHOM AJIEKTPOCTAHIIUH;
KOMMEPUYECKast OLICHKA ITPOEKTA.

SN

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

OueHb BaXXHO BBIOpATh MECTO JJISI IUTIOMIAJKU PYKOBOJCTBYSCH CIIEITY-
IOIIUMU KPUTEPHUIMHU.

JI1s1 yCTaHOBKM COJTHEYHBIX MOJYJIEH HEOOXOJAMMO MPOCTPAHCTBO, KO-
TOPOE HE JlaeT TeHU Ha coJHeYHbIe Moayau. CoMHEYHBbIE MOJYJIH , KOTOpPhIE
CTaBSIT CTAllMOHAPHO OOpaIlleHbl B CTOPOHY IOra M MMEIOT HAKJIOH, PaBHBIM
yIJIy IIUPOTHI MECTHOCTU. HaKJIOH COJIHEYHBIX MOJyJIEH MOXKHO KOPPEKTH-
pPOBaTh B 3aBUCMMOCTH OT BPEMEHH rojia.

Jlns BeTporeHepaTopoB HEOOXOJMMO CBOOOJHOE MPOCTPAHCTBO OT
Onm3iexkamux OOBEKTOB: JCPEBbEB, JOMOB. YacTo HEOOXOAUMO BIIHCATH
yCTaHaBJIMBAEMbIE MAauThl BETPOTEHEPATOPOB B pPeiibed) MECTHOCTH, KOTOPHIN
BBIJICJICH JJISI CTPOUTEIHCTBA BO300OHOBISIEMBIX MCTOYHUKOB B3JIEKTPOIHEP-
ruu. [lpuBenem mpumep pasmenieHus OOOPYIOBAHUS ISl MPEII0KEHHOU
TJIOIIA/IKY JJIsl YCTAHOBKH BETPO-COTHEYHOM AJIEKTPOCTAHIIUU.

B ycnoBusx orpaHMyYe€HHON ILIOLIAAN, BBIAEICHHOW aIMUHUCTpALUEn
palioHa HEOOXOJUMO BIIUCATH BETPO-COJHEUHYIO AJIEKTPOCTaHIMIO. Bbije-
sieHHas wiomaab coctasiageT 10 000 kB. M.

[Tnomanka mox crpoutensctBo BCO pacronokeHa Ha TEPPUTOPUH
MOJACTAHIIUU B IICHTPE Cea.
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Teppurtopust npeacTaBisieT co00l paBHUHHYI0 MECTHOCTb C OTMETKAMHU
BBICOT Nopsiaka 49 MeTpoB Ha YpOBHEM MoOps. TeppuTopHs UMEET IJI0IIAIb
10 000 xB. M 1 B HacToOsIlIee BpEMsl JOCTYIIHA JJIsl Pa3BUTHUSI BETPOIHEPTETH-
k. BOC momrHocThio 0T 25 KBT MOkeT ObITh pa3meriieHa B Ipeesax 3Toi
wiomaaky. [lmonranka BeIeieHa aIMUHUCTpAIICH pailoHa U UMEETCsl He00-
XOJMMOCTh MMEHHO Ha HEH pacCHoJIOKUTH AJIEKTPOCTaHIMIO. Briaenenue
3emMsid O(hOpPMITSIETCST TOKYMEHTAIBHO M TIePEAaeTCsl ISl PACTIONOKEHHSI TIPO-
eKTa.

Kapra mectHocTH Puc.2.

B cooTBeTcTBUU C MPUHSTHIMU PEUICHUSIMU MO MPOCKTUPOBAHUIO U pe-
3yJbTaTaMM T'€OJIOTUUECKUX UCCIIEIOBAHUM HaMeuaeM IIaHUPOBKY Hanbosiee
PaIMOHAIBHOTO PACIIONOKEHUs 000pYJOBaHUS JEKTPOCTAHIIMM B COOTBET-
CTBUM C BBIJICJICHHOM Iwtomaakon (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 BCO BbleneHHOe aIMUHUCTPAIUEH.
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Cxema pacnonoxexwA eeipabotor M 1:1000
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Pucynok 3. Cxema pacrnonoxeHuss 000py10BaHUs Ha IJIOLIAIKE.



[IpuBenem erie o uH BapuaHT PacIioOKEHUs 000PYyI0BaHUS B COOT-
BETCTBHH C PEIbe()OM MECTHOCTH.
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Pucynok 4. Penbed mecTHOCTH.
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Ha BbIieneHHo# OTKPBITOM IUIOINIA/IKE yCTaHABIMBAEM 5 BETporeHepa-
TOPOB.

JluzenpHas AJIEKTPOCTAaHLMsA, YCTAHOBIIEHHAsA B cene HoBOHMKOIIBCKOE
o0ecrieuynBaeT AIEKTPOIHEPTUEH BCEX MOTPEOUTENCH, €€ MOJE3HBIH OTIYCK
coctaBui B 2011 roxy350 teic. kBT.\roa, Tapud — okozno 17 py6 3a kBt 4.

B ynenbHOM Bece moTpeOisieMoi AIEKTPOIHEPTUA HAUOOIBIINI Tpo-
HEHT 3JEKTPOIHEPTUN MOTpedisier Hacenenue - 55 %, coOCTBEHHOE IMO-
TpebJieHne KOMMYHaJIbHBIM MpEANpUITHEM (Ha KOTEIbHbIE, BOAOHAIOPHbBIE
OamHu U T.1.) — 21 %, Or0AKETHBIMU OpraHu3alusaIMu noTpedisercs - 7 % u
npoyuMu norpedurensmu - 17 %.

Hacenenue, norpebisitoniee 0oJiblie MOJOBUHBI OTIYCKA€MOM 3JIEK-
TPOdHEPI'HH, OIUIAYMBAET e€e Mo Tapudy, YTBEPKIECHHOMY AeNapTaMEeHTOM
tapudnoro peryiaupoanus u Ha 01.01.2012 cocrapistonum 2.16 py6/kBT 4.
Pa3zHu1a nokpbiBaeTcs 3a CUET roCyJapCTBEHHBIX JOTALIUMA.

Hcxonsa u3 mporpamMmsl COLMAIIBHO-D)KOHOMHUYECKOTO Pa3BUTHUS CEJla
HoBoHuKOIbCKOE OCHOBHOM IP0O06JIEMOIl SHEProCHA0KEHUS B ITOCEJIEHUN SIB-
JsIeTCsl HEYIOBJIETBOPUTEIBHOE COCTOSIHUE SHEPTreTHUYECKUX ceTel u Heoboc-
HOBAHHO 3aHIKEHHBIM Tapud Ha 3JIEKTPOIHEPTHIO, BBIPAOATHIBAEMYIO H-
3€JIbHBIMU AJIEKTPOCTAHLUSAMH.

Bce a1tu ycnoBus GopMupyroT MOJTOKUTEIBHYIO Cpely U CO3/aHus
aBTOHOMHOI'0 BeTponapka Ha Tepputopun cena HoBonukonabsckoe. Co3nanue
JIOTIOJITHUTENIbHBIX TE€HEPUPYIOLIUX MOITHOCTEH Ha 0a3e BO30OHOBIISIEMON
HHEPreTUKU B COCTOSIHUM HE TOJBKO MOKPBITH ACPULUT 3JIEKTPOIHEPTUH, HO
Y CHU3UTH 3aTpaThl HA TOIUIMBO U HA €ro JOCTAaBKY U YBEJIMYUTH PECYPC pa-
00ThI ACHCTBYIOUIUX JU3EIBHBIX YCTAaHOBOK. PacmosnoikeHune renepaTtopoB B
HEMOCPE/ICTBEHHON OJM30CTU K MOTPEOUTEINIO MO3BOJIUT COKPATUTH MOTEPHU
AIIEKTPOIHEPTUH, TIPU STOM, HE CO3/[aBasi HETaTUBHOI'O aHTPOIOT€HHOI'O BIIU-
STHUS Ha JaHamadT U S9KOJOTHIO.

B cootBercTBUM ¢ penbeoM MECTHOCTH BBIOMpaEM pPaCHOJIOKEHHE
BeTporeHepaTopos (Puc.5.).
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Pucynok 5. CxeMa pacnosioxeHus BETPOT€HEPAaTOPOB Ha TUIOMIAIKE.
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