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BBEOEHUE

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

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

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

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

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

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

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

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

[To cymecTByrOmUM OIEHKAM, TEXHUYECKUU PECypc BO300HOBIISIEMBIX
WMCTOYHUKOB dHEPTruu (MpeodIIalalollyio A0 B KOTOPOM MMEET MOTEHIIUAI
MCIIOJIb30BAHUSI SHEPTUU COJIHIIA U SHEPTUM BETpa) COCTaBIIAECT HE MeHee 4,5
MJIPJI.T y.T. B TOJI, UTO O0Jiee UeM B YETHIPE pa3a MPeBbIIaeT 00hEM MOTPeO-
JIEHUS BCEX TOIUIMBHO-IHEPTETHUYECKUX pecypcoB Poccun. DKOHOMUYECKUI
noteHuuan BUD 3aBUCUT OT CYIIECTBYIOUIMX 3KOHOMUYECKHX YCIIOBUIA;
CTOMMOCTH, HaJIM4Ws W KayecTBa 3alacoB MCKOIMAEMBIX TOIUIUBHO-
HSHEPreTUUYECKUX PECYPCOB; PErHOHAIBHBIX OCOOCHHOCTEH U T.A. YKa3aHHBIN
MOTEHIIUAJI MEHSETCSI BO BPEMEHHU U JIOJKEH CIEIUAIbHO OIEHUBATHCA B XO-
JIe TIOJITOTOBKU M PeaTN3ali KOHKPETHBIX MPOrpaMM U MPOEKTOB MO pa3BU-
tiui0o BUD (¢ ydeToM KOMIUIEKCHOM OIIEHKM WX KOHKPETHOTrO BKJIaja B JI0-
CTHKEHUE YKa3aHHBIX CTPATErHYECKUX LIeIIeH).



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

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

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

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

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

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

N3-3a mepeMeHHOro xapakTepa rpa(uKoB 3JIEKTPONOTPEOICHUs U SHEP-
reTUYECKOTO MOTEHIMaNa BO300HOBISEMOTO HCTOYHHKA, B COCTAB CXEMBI
HYHEPrOCUCTEMBI JOHKHO BXOJUTh YCTPOUCTBO HAKOIICHHUS 3JIEKTPOIHEPTUU.
O600uIeHHasi CTPYKTypa aBTOHOMHBIX BETPOBBIX M COJIHEYHBIX 3JIEKTPO-
CTaHIIMM MOKa3aHa Ha puc.l.
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Puc.1. Asmonomuas ycmanoska 60300H0615eMOl IHeP2eMUKU.
BUD-60300n0615eMb11E uchoyHUK dHepeuu, [IT119-npeobpazosamens nepsutiHo2o 3Hepeo-
pecypca, B/I1-evinpsamumens unu npeoopazosamensv snexkmposnepeuu, Ab-
akkymynamopHas 6amapes, AHU-aemonommuwiil uneepmop, H-nazpysrka, bBH-6annacmuas
HazpysKa.

B nanHOM cxeme Harpyska udepe3 aBTOHOMHBIM MHBEPTOP MHUTAETCA OT
aKKyMyJsTOpHOH Oartapeu. IIukoBas MOIIHOCTH HAarpy3kH OIPEIENSIETCs
MOIIIHOCTBIO HaKoOMWTENsd W MHBepTopa. CpenHsisi MOLIHOCTh HArpy3KH Ha
KOHKPETHOM BPEMEHHOM MHTEPBAJIE ONPEAEIAETCS MOJ0KUTEIbHBIM SHEPre-
TUYECKUM OalaHCOM HAKOIHUTENs, KOrJa ero 3Heprus, noiayyeHHas or BUD,
MPEBBIIIAECT YHEPTUIO OTAAHHYIO B HArpy3Ky (C yuyeToM Ko3(pPUIMEHTOB MO-
J€3HOr0 JEHCTBUS M PalMOHAIBHBIX PEXKUMOB DPAOOTHI IHEPreTUYECKOTO
o0opyioBaHus, B IEPBYIO OYepeab aKKyMYJSATOPHBIX Oarapeil). bamnactHas
Harpys3ka NpUHUMAeT BO3MOJKHBIE M3JIMIIKU 3JIEKTPOIHEPIHU, HE BOCTpeOO-
BaHHBIE B TEKYIINI BPEMEHHON MHTEPBAJ HATPY3KOW U aKKyMYJIATOPHOU Oa-
Tapeeu.

OuyeBusiHO, 4TO JUIs obecrnieueHus: YHEProd(PGEeKTUBHOTO pekuMa 000py-
JIOBaHMSI PacCCMaTPUBAEMOIO PHEPTETUYECKOT0 KOMIUIEKCa HEeoOXOoAanuMa HH-
TEJUIEKTYaJIbHAs CUCTEMA YIIPABJICHUS €TI0 JJIEMEHTAMH.

B cBs3M ¢ CylIeCTBEHHBIMH CYTOYHBIMU U3MEHEHHMSIMU MOTEHLIAAJA BET-
pa ¥ COJTHEYHOI'0 U3IIy4EHUs, KOTOPbIE OOBIYHO HE COOTBETCTBYIOT CE30HHBIM
U CyTOYHBIM HU3MEHEHUSIM IpaQUKOB SHEPronoTpeOeHus], dJIEeKTPOCHA0XKe-
HUE JIEUEHTPAIM30BAHHBIX OOBEKTOB TOJBKO OT BO30OHOBISIEMBIX 3HEPIO-
MCTOYHHUKOB MPAKTHYECKH HEBO3MOXXHO. O0JIacTh UX MPUMEHEHHU, KaK Mpa-
BUJIO, OIPaHUYEHA OTJEIbHBIMU MOTPEOUTENSIMH MOIIHOCTBIO B Ipenenax
enquHuIl KBT.

1.2. TmbpuAaHble cUCTEeMbI INEKTPOCHAGXeHUA ¢ Ayonupyrowmmm
An3esibHbIMU 3M1eKTPOCTaHUMAMMU

Coueranue rapaHTHPOBaHHOTO »Heprouctounuka — JI9C u HecTaOMiIb-
HOTO BO300HOBIISIEMOTO TO3BOJISET MOCTPOUTHh YHUBEPCATHHBIE YHEPTOKOM-
IJIEKChl C HEIJIOXMMHU TEXHUKO-3KOHOMUYECKMMHU XapaKTepUCTHKAMH,



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

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

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

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

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

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

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



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

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

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

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

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

CrpykTypa Takux KOMIUIEKCOB MIOKa3aHa Ha puc.3.

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

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

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



a3cC — MNH ——>{ BH

nepemeHHoro
S nnafs MH == L | H

UMNB [«—

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

gac i~ B H

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

TOKa

AY

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

[IpeumyiecTBa MMHBI IEPEMEHHOTO TOKA IMPOSIBIISIIOTCS MPHU MOCTpOE-
HUW CHUCTEMBI PACTpEeICHHOW TeHepallui, OOBIYHO WMEIOIIECH MECTO IpHU
WHTETPAllMA dHEProycTaHoBOK BMD B CyIIECTBYIOIIME CHCTEMBI 3JICKTPO-
CHaOKEHHS.

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

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

[To ycrnoBusIM yCTOMYMBOCTH CHCTEMBI 3JIEKTPOCHAOXKEHUS, ONpeessie-
MBIM cooTHomeHueM MomHocTeil I9C u ceTeBbIXx MHBEPTOPOB (POTO- MK
BETPO3JIEKTPOCTAHINI, MIHOBEHHasi MOIIHOCTb BO300HOBIIIEMON 4YacTu
DHEPreTUYECKOr0 KOMIUIEKCa He JoJpkHa mnpesblars 40-50% wmomHocTH
JD2C. CooTHollIeHHE CPEAHUX 3HAUCHUN MOIIHOCTEH BO30OHOBIISIEMON U JU-
3eJIbHOM YacTeil ruOpUAHOIO SHEPrOKOMILIEKCAa OPUEHTUPOBOYHO COCTABIISA-
et 1/5.

CrpykTypa Takoro KOMILUIEKCa IIPUBEICHA Ha PUC.5.

nacC » H

EM—B—> nna

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

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

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

2. BbIBOP COCTABA U CTPYKTYPbl SHEPTETUYECKOI'O
KOMITJIEKCA

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

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

v/ OlleHKa DYHEPreTHYECKUX MOTPEOHOCTEN 00BEKTa IEKTpOCHabKe-
HUS,

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

v’ mapameTpbl SHEPreTUYECKOr0 000PYI0BAHHS;

v/ yCTaHOBJIEHHAs MOIIHOCTh KOMIUIEKCA M €r0 COCTABJISIONINX;

v’ IlapaMeTpbl KOMMYHHUKAIIHHA.

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

2.1. OueHKa 3HepreTM4YeCKMX NoTpedbHocTen 06 HLEKTalaNeKTPo-
CHaGXxeHuA

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

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

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

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

XapakTepHOl 4epTOl JAELEHTPATU30BAHHOIO MOTPEOUTENS SIBISIETCS
PE3KONEPEMEHHBIN rpauK 3JIEKTPUUECKON Harpy3Kyu B TEUEHHE CYTOK M I'O-
na. B xauectBe mpumepa, Ha puc.6 IpUBEAEH CYTOUYHBIN rpaduk norpeodiie-
HUS HEOOJIBIIIOTO aBTOHOMHOTO MOcCeJieHus [2], a Ha puc.7 — roJ0BOM rpa-
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¢buk. [Ins HagexxHoro obecredyeHus MOTPEOUTENs FIEKTPOIHEPTUEH B TaKUX
YCJIOBHSIX HEOOXOJUM TPOCTOM, HAJEKHBIM, IKOHOMUYHBINA, MAHEBPECHHBIN
MCTOYHUK DJICKTPOIMUTAHUSA, KOTOPHIA UMEET BO3MOXXHOCTh KOHCTPYKTHUBHO-
T'O UCTIOTHEHUS Ha MHUPOKUN JUANa30H yCTAHOBIEHHBIX MOITHOCTEH.

160
140

120

-
o
o

80
60

40

Harpy3ska, kBT

20

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

Yacer

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

SAusapp | 39040
®eppanb | 32400
Maprt 31840
Anpens | 31600
Maii 35680 CeHT...
WioHb 31440
Wioms | 31520 | | Men®
Apryct | 36800 Maii

Hosb...

Cents6ps| 39840 MapTt

OkTs10ps | 42000 AHBa...

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

Puc.7. I'o0osoti epaghuk snekmpuueckux Hacpy3ox obvexma
A6MOHOMHO20 IJIeKMPOCHADIHCEHUSA



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

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

P, =P+ fo(P).

rac Ppi_ PaCuCTHAsA aKTHBHAA HArpy3Ka Ha -OM 49ac€ CYTOYHOI'O rpa(bm(a;

P, - MaTeMaTH4eCKOE OKHUJIaHUE HArpy3KU Ha i-OM 4ace CyTOYHOIO rpaduka;

- KodhOULIMENT HAIEKHOCTH PacueTa, KOTOPBIA ONPeesseT BEPOSITHOCTD,

C KOTOPOH Cily4aiHble 3HAYEHHs HArPY3KU OCTAHYTCs MEHBIIUMU IIPUHATOIO
pacdeTHoro 3HadeHus P, ;o (F) - cpefHee KBapaTHIHOE OTKIOHEHUE IS i-

Ol CTYNIEHH CYTOYHOTO rpaduka.

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

B kayecTtBe 6a30BOIl MOJIEIN DJIEKTPUUYECKONW HATPY3KH MOXKHO MpPH-
HSATHh THMOBOW TpadUK aKTHBHOW HArpy3KH CEIhCKHUX JKUIIBIX JIOMOB (WJIH
MaJIbIX CEJIbCKOXO3SMCTBEHHBIX MNPEANPHUATHI) [2], TUNHUYHBIN 171 JELECH-
TpaJIM30BaHHBIX MMOTpeOuTENCH (pHcC.8).

['paduku Ha puc.8 mpencTaBiIeHbl B OTHOCUTEIBHBIX SAMHUIAX U M03-
BOJISIFOT 10 M3BECTHOMY 3HAYCHHIO MAaKCUMAIbHOW HATrpPy3KH OOBEKTa DJICK-
TpocHaOxeHus P (kBT) noiay4uts cyTouHBIN rpauk pacueTHON HArpy3Ku

00BeKTa I JIFDOOT0 JHA roj1a:

Ppi = ISLPmax(l t ,BU(Pi))Kc ’

rae K, — Ko3hPUIMEeHT CE30HHOCTH, 3HAYEHHE KOTOPOro IPEACTaBIICHBI B
taom. 1.
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0,9
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0,4 — O nethuit

0,1
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Puc.8. Tunogvie cymounvie epagpuxu Hacpy3Ku 0eyeHmpaiu308aHHblX nompeoumeret

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

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

kc
1 SuBapb 1,0
2 ®deBpanb 1,0
3 Mapr 0,8
4 Anpenb 0,8
5 Mait 0,8
6 Uronp 0,7
7 Hrons 0,7
8 ABrycr 0,7
9 CeHts6pb 0,9
10 OxkT10pB 0,9
11 Hos6pn 0,9
12 Jexabpb 1,0

B xauectBe mnpumepa Ha puc.9 npencraBlieH CYTOYHBIA Trpaduk
HArpy3Ku JICHEHTPAIM30BAaHHOTO MOTPEOUTENS AJisl STHBApsl Mecsla, Ha KOTO-
POM MOKa3aH Mara3oH BO3MOXKHOI'O M3MEHEHUS! HArpy3Ku Ha KaXKJOM 4ace
CYTOK.
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Puc.9. Cymounuuii epaghux nazpy3ku oeyeHmpaniuzo8anubix nompeoumerneii 01l AH8aps.

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

2.2. OueHKa BeTpO3HepreTMyeckoro noteHumana

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

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

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

— TOBTOPSIEMOCThH CKOPOCTEH, THUIIBI M TIapaMeTphl (PYHKITUH pacrpeere-

HUs CKOPOCTEW BETPA;

— BEPTUKAJIbHBIA NIPOQUIH CPEAHEH CKOPOCTH BETPA;

— yJeJibHasi MOIITHOCTh U yJIeJIbHAsi SHEPTHs BETPA;

— BETPOIHEPTETUUYECKUE PECYPCHI PETUOHA.

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

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

1=

1] n
ch:;ZVia
1

rac Vi — CKOpPOCTDB BC€Tpa B HHTCPBAJIC U3MCPCHUA i; n — KOJIMYCCTBO UHTCP-

BAJIOB U3MEPEHMUIA.

JlanHbie HaOIOCHUHN MpECTaBICHBI B JIEKTpOoHHON 0aze «Cepep mo-
roga Poccun» [4] npencraBisieT coO0 €KeTHEBHBIE PE3YIbTaThl H3MEPEHUMN
10 HECKOJIBKY pa3 B CYyTKH HA KOHKPETHOU METEOCTaHLINH.

JIns 9uciIeHHOM OIEHKH pa30poca CKOPOCTEH BeTpa OT CPEIHEro 3Have-
HUSL WCIIONB3yeTCs KOA(D(UIIMEHT BapHalMKi CPEIHUX CKOPOCTEH, KOTOPBIN
ONPENEIACTCS BBIPAKECHUEM :

= SV
Vep

rae S,— CPEIHEKBAaAPAaTUYHOE OTKJIOHEHHE TEKYHIEH CKOPOCTH BETpa OT

Cy

CPEIHEr0 3HAYCHHUS; /o, — CPEHS CKOPOCTh BETPA 3a HCCICIyeMBbli mepu-

OJ1 BpPEMEHH.

CpenHsast CKOpOCTh BETpa CIIYKUT OPUEHTUPOBOUYHBIM MOKAa3aTEIeM, Xa-
PAKTEPU3YIOIINM BO3MOXXHOCTh IIPUMEHEHHUSI BETPOAJIEKTPOCTAHLIMN B JIaH-
HOU MECTHOCTU. KpUTepusiMu CIIyKUT 3HAYEHUE CKOPOCTEN BETpPa IPU KOTO-
PBIX COBPEMEHHBIC BETPOYCTAHOBKM HAYMHAKOT BPallaThCs M Pa3BUBAIOT
CBOK0 HOMHHAJIbHYI0 MOIIIHOCTb.

N3BeCTHO, 4TO CKOPOCTh BETpA MO MEPE YAAICHUSA OT MOACTUIIAKOIIECH
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MOBEPXHOCTU BO3pAacTaeT W BO3QYILIHBIA IMOTOK CTAHOBUTCS Oojiee yCTOWYH-
BbIM. CTeNneHb yBEIMYEHHSI CKOPOCTH BETpa C BBICOTOW CHIIBHO 3aBUCHUT OT
LIEPOXOBATOCTH IOJACTUJIAIOIIEN MOBEPXHOCTHU. [l pa3IMUHBIX TUIIOB IIO-
BEPXHOCTH BBICOTA HIEPOXOBATOCTU Z( MOKET OBITh OIpe/ieeHa, KaK BbICO-
Ta, HA KOTOPOM CKOPOCTh BeTpa pasHa 0.

3HaueHue Z I pa3IndHbIX TUMIOB MOBEPXHOCTEH MPUBEACHA B TAOII.

2[7].

Tab. 2.

Tun noBepxHocTH XapakTepucTUKa Zy, M
Posnas IInsox, nen, CHEXHBIC MeH3aXKu 0,005
OTkpbliTas Huskas TpaBa, a3ponopTsl, yOpaHHbIE OIS 0,03
[IlepoxoBaras [Tonst ¢ BBICOKMMM KyJIbTypaMu, AepeBbs, jeca, | 0,25

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

cax

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

paxaroleu jorapuMUIECKyr0 3aBUCUMOCTh CKOPOCTH BeTpa Vi OT BBICOTHI
H:

V.= ngLn(H/ZO)/Ln(Hq)/ZO) ,

rae Hy — BeicoTa Quitorepa, npunumaemas 10 m, Vi — ckopocTs BeTpa
Ha BeIcOTE (pmrorepa.

®opMysia MOKET OBITh KCIIOJNb30BaHA JUISl TEPPUTOPUH, I'/I€ HET OOJIb-
IIMX XOJIMOB MJIM APYTUX OOJBIIMX NPENSTCTBUNA Ha PaccTOSIHUM OT 1 10 2
kM oT BOY.

Baxubiii sHeprerudeckui Imokasarenb «IIoBTOpseMOCTh pa3inyHbIX
rpafalyii CKOpOCTH BETPa» MOYKHO paccMaTpUBaTh KaK IMPOLIEHT BPEMEHHU, B
TE€YEHHE KOTOPOro HalIIojajach Ta WM MHAs Ipajalusi CKOPOCTU BETpa.
[ToBTOpsieMOCTh CKOPOCTH BETpa MO IpajalusM IpeACcTaBiseT coOOM Bpe-
MEHHYIO XapaKTEPUCTUKY CKOPOCTH BETpa. JTa XapaKTEPUCTUKA BAJKHA IS
BETPOIHEPIeTUYECKUX PACUYETOB, CBA3AHHBIX C OLICHKOW MHTEPBAJIIOB BpEMe-
HU pabOTBl BETPOIJIEKTPOCTAHIIMKM NPU PA3IUUYHBIX CKOpPOCTSX BeTpa. B ka-
YeCTBE IPUMEPA paCIIPEEIeHNs BETPOBOr0 NOTEHIMAA B TEUEHHUE Iroja 110
rpagauusiM B Tabnuile 3 MpUBECHBI TaHHbIE METEOCTAaHIMN AJEKCaHApPOB-
ckoe ToMckoi obnactu. B cuity 3aMeTHBIX Ce30HHBIX U3MEHEHHI CKOPOCTEH
BETpa I1eJ1IecO00pa3HO B KauecTBE MHTEpBala JAUCKPETU3ALUU BETPOTEHEpa-
UM BBIOMpATh MecsAll. Toraa cpenHee 3HaYCHUE PACHpPEEICHUS MECIYHOTO
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BETPOBOr0 MOTEHIIMANA Ompesensercss o0paboTKONW AaHHBIX €XKEeIHEBHBIX
HaAOJIFOEHMI Ha OJIMIKaNIIell METEOCTAHIINH.

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

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

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

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

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

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

n
Wy = PT,
i=n

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

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

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

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

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

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

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

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

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

C3 %

OB

KO3

Puc.11. Posa éempos

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

2.3. OueHka noTeHUMana CofiIHe4YHOro U3nyyYeHus

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

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

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

Puc.12. Cnekmpanvroe pacnpeoenenue sHepeu CoTHeYHO20 U3yYeHUs npu
PA3IUUHBIX 3HaYeHusx ammocgeprnot maccol: 1 - AMO; 2 — AMI;
3—AM2; 4 — AM3; 5 — AM4; 6 — AMS

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

OKOJIO3€MHOM KOCMHYECKOM MPOCTPAHCTBE MPUHATO 0003Ha4ath kak AMO,
Ha skBaTope — AMI (m=1), B cpeAHUX MMPOTAX IPH BBICOTE connna 41°49°
— AM1,5 (m=1,5), npu Bricore Connua 30° — AM2 (m=2), u 1.1. Ha puc.12
NPUBE/ICHBI 3aBUCUMOCTH CHEKTPaIbHON MoOIHOCTH FE(A) coiHedHOro wu3-
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Jy4YeHHs OT JUIMHBI BOJIHBI A IIPU PA3JIMYHBIX 3HAYEHUSX aTMOc(]epHOi mac-
CBI.

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

[Ipubnu3uTeNnbHOE pacnpeaeeHue SHEPTeTUYECKOro MOTOKA COTHEYHO-
ro U3MY4YEHUS O Pa3jINYHBIM CIEKTPaIbHBIM JHAa30HaM HMEET CIeIyIo-
i Bun [9]:

— uH(paKpacHbIi 1uana3oH U Oosiee ATHUHHBIC BOJIHBI (A >750HM 1 ya-
crora F'<400TI 1) — 46,3%;

- BuauMbli criektp (400aM<A<750HM u 400TTn<F<750TI1) —
44,6%;

— yabpTpaduoIeTOBOE U3NydeHue u 0osee Bbicokue 9acToThl (A <400HM
u F>750TTa) —9,1%.

CyMmMmapHblii 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
npou3BojACTBa Temia [3, 6]. B Tabn.4 mpuBeneHbI NaHHBIE pacHpeesICHUs
BAJIOBOI'O0 M TEXHUYECKOr0 IeIMONOTeHIMana no okpyram Poccuiickoii ®De-
nepauuu [3].

Ha puc.13 npuBenena kapra MHTEHCUBHOCTH COJIHEUHOT'O M3JTyUYCHUS Ha
tepputopun Poccun [6]. KoinuecTBO COTHEUHOW 3HEPTUM, OCTYNAOUIEN B
roq Ha 1M’ TOPHU30HTAIBHOI MOBEPXHOCTH M3MeHseTcs oT 800 KBT4 Ha ceBe-
pe 1o 1400 kBt 4 Ha rore ctpansl. [I[poaoKUTEIBHOCTh COJIHEUHOTO CUSTHUS
no Tepputopun Poccuu ¢ ceBepa Ha 10T Bo3pactaer 0oJiee 4YeM B JBa pa3a —OT
1200 go 2600 u/rox. VMcrmonb3oBaHUE COTHEYHOM DHEPTHH II€JIECO00pPa3HO
IIPU FOJI0BOM MPOAOIIKUTEIBHOCTU COJIHEUHOTo cusiHus 6ombiie 2000 yacoB

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

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

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

™ BOCTOUHO-CHEHPCKOE

MOPE s o)

xasaxcrad

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

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

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

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

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

KonnuecTBO COMHEYHON paguanuy, KOTOPOE MPUHIMIHAIBHO BO3MOXK-
HO HCIIOJb30BaTh, YBEIMYUTCSA, €CIM IPUEMHYIO MOBEPXHOCTh HAKIOHUTH
0]l HEKOTOPBIM YIJIOM, MPH 3TOM MaKCUMyM OyAeT NOCTUTHYT, €CJIH IO-
BEPXHOCTh PACMOJIOKUATh NEPIEHAUKYJIIPHO COJIHEUHBIM JTy4aM Ha MaHelsXx,
cinenamux 3a CoiaHUEeM, KOTOpble JTWHAMHYECKHM OPUEHTUPYIOTCSI OTHOCH-
TEJIBHO €0 BUJAMMOTIO IMOJOXKEHUA. JTO YBEJIMYUBAET JHEBHOM MPUXOJ COJI-
HEYHOU pammanuu jietoM Ha 25-40%, 3umoit — Ha 10-15%.Yame Bcero Ha
MPAKTUKE YroJl HAaKJIOHA pPabOYuX MOBEPXHOCTEH OPUEHTUPYIOT Ha IOr U
IMPUHUMAIOT PAaBHBIM IIUPOTE MECTHOCTH: TAKOW HAKJIOH CUMUTAETCS OITHU-
MaJbHBIM U HanboJiee TEXHUUECKH PEAM3yeMbIM. Y BEIUYUTh BETUUYHHY T10-
Jy4aeMOM SHEPTHH MO3BOJIAET CE30HHASI KOPPEKTHUPOBKA PACIIONOKEHUS Ie-
JMONIPUEMHHUKOB.

N3nyueHnne, gocTuraroniee 3€MHOW MOBEPXHOCTH COCTOUT M3 JIBYX CO-
CTaBJAIOMUX: TpsiMoil u quddysnonnoi. [Ipsamoe uzmydeHue — 3To u3MyUe-
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Hue, noctynatomiee ot ConHila, 6€3 u3mMeHeHus ero HarpasieHus. Juddy-
3MOHHOE (pacCesHHOE) W3JIyYEHHUE — 3TO COJHEYHOE M3JIyYEHHE MOCIe U3-
MEHEHHS €r0 HaIIPaBJICHWs BCIEICTBUE OTPAXKCHUS WU IPEIIOMIICHUS aTMO-
cepoi.

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

Cesep  Connye

Sanan

0Or

Puc.14. Pacuemnas cxema: 1 — eepmuxanvhas niockocms, 2 — HAKI0HHASA NIOCKOCHb
(uccredyemas niowaoka); 3 — 20pu3OHMANbHASL NPOEKYUSL HopMaau N, 4 — 2opu3oHman-
HAsL NIOCKOCb, 5 — 20pU3OHMANbHASL RPOEKYUSL COTHEUHO20 Vud, Z — 6epMUKalb Me-
cma; N— HOPMATb K HAKTOHHOU NIOCKOCMU; S — NPSAMOe CONHeUHOe U3IyYeHue Ha no-
gepxnocmo 3emnu,; O — evicoma Connya; B — azsumym Connya; ¥ — asumymansHbiil y2oi

uccnedyemoii nnowaoku; 6 —yeon nadenus npamozo conneunozo usnyuenus; S — yeon
HAKIOHA UCCAedyeMOoll NIouWaoKu

Vron mageHus IPSMOrO COJNHEYHOrO u3iydeHus € — yrom Mexmy
HaIpaBJICHUEM H3JIYYCHHUS Ha JIFOOYI0 TTOBEPXHOCTh U HOPMAJbIO 7 K 3TOH
MTOBEPXHOCTH.

CxionenueS — yrioBoe mnosioxeHue CoJiHIIA B COJHEUHBIN MOJICHb
OTHOCHTEIHHO TUIOCKOCTH IKBaTOpa (3HAUEHUE MOJIOKUTEIHHO JIJISi CEBEPHO-
'O MOJyIIapusi).

A3HMMYTaJIBHBIN YTOJl TUIOCKOCTH ¥ — OTKJIOHEHHE HOPMaH K IJIOCKO-
CTH OT MECTHOTO MepuauaHa (OTKIOHEHHE K BOCTOKY CUHUTACTCS IOJIOXKH-
TEJIBHBIM, K 3aMajy — OTPUIIATEIHHBIM).



Bricora ConHua ¢ — yroy Mexay HampaBJIE€HHUEM IPSIMOIO COJIHEYHOIO
U3JIyYEHUS U TOPU30HTAIbHOW MPOEKIINUEN COJIHEUHOTO JIyyYa.
AszumyTt ConHua £ — yron Mexay FOpU30HTaJbHOW IMPOEKIUEN COJ-

HEYHOTO JIy4a W HAIPABJICHUEM HA IOT.

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

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

QHaKJ'l = an + Qpac + QOTp 2 (21)

raeQ, .., — CyMMapHas COJHEYHas pajualiys, NaJarollas Ha HAaKJIOHHYIO
IJIOCKOCTB, BT/Mz;QHp— MpAMOE COJHEYHOE W3JIyYeHHE, NaJaruiee Ha
HaKJIOHHYIO MTOBEPXHOCTb, BT/Mz;Qpac— paccesiHHasl COJIHEYHAasl DHEprus, mna-
JAIOLIAs HA HAKIOHHYIO TTOBEPXHOCTD, BT/M; Q,,, — U3JIy4CHHE, OTPAKCHHOEC

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

0,, = 0, cos0, (22)

rac QOpT — HOpsAMOC COJIHCYHOC HM3JIYUYCHHC, ITaJaromiec Ha OPTOIrOHAJIb-

2
HYIO JIy4aM IUI0CKOCTh, BT/M”.
3HaueHne Q =~ MOXKHO Haiith 1o popmyie Kacrposa

_ Oysina

; : (2.3)
SIno +c¢

pT
rae Q,— CoJaHedYHas nocrosHHas, 1370 B1/M; ¢ — Ge3pa3MepHas BeJH-

YHMHA, XapaKTepHU3yIolllas CTeNeHb Mpo3padyHocTu atMocdepsl. i cpenneit
npo3paynoctu ¢=0,81.

Yros nmaaeHus NpsIMOTO COJIHEYHOI'O M3JIYYEHUs € MOXKHO HAaWTH U3
BBIPAKECHUS

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

r7ie ¢ — reorpaduyeckas mupoTa MecTa, pam;d — ckionenue ComHIa,

pana; s — yroja HaKJIOHa HCCJICI[YGMOIZ IIJIOCKOCTH K 'OPU3O0HTY, pal.
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3HaueHUE CKIOHEHUS & MOXXHO HAWTH 1Mo NpuOIMKeHHOU (dopmyie
Kynepa [7]

360284+ N)
365

0 =0,41sin , (2.5)

rae N — MOPSAKOBBIM HOMEp JHS B TOAY, OTCUATBIBAEMBIN OT MEPBOIO
STHBapSL.

VYros HaKJIOHa § paccMaTPUBAEMOW ILIOCKOW IUIOIIAJKU K TOPU3OHTY
m3Mensiercst ot 0 1o 7 /2. Yron paBHblii 0 COOTBETCTBYET TOPU3OHTAIBHO
PacnoJIOKEHHON IUIOIIAJAKE, a 7 /2— BEPTUKAIBHO PACIOJIOKEHHOMN IIIO-
maaKe. A3UMyTalbHBIA yToJ MJIOIAJKH ¥ MOMKET U3MEHSThCS B AUana3oHe

OT —7 A0 7. y =0— COOTBETCTBYET IJIOCKOCTH OPHUEHTUPOBAHHOM Ha IOT,
y =7 /2— IpU OPUEHTALMUA HA IOTO-BOCTOK, ¥ =—7x/2— IPU OPUECHTALIUU
Ha roro-zanaj. YacoBoil yron @ ompenenser yrioBoe cMeulenre CoiHua B

TE€YEHUE CYTOK M COCTABJISIET 7 /12 Ha oluH 4ac BpeMeHu. Bricoty ConHua
o (puc.15) MOXXHO ONPENENUTh U3 BBIPAKEHUS

BepTtukans
A

\

mmmmmmmmmmmmes
.
3 o)
“
\ -
\/
\
.
-

BocTok

Puc. 15. Koopounamuvl Connya omuocumensHo eeocpagpuyecku opu-
EHMUPOBAHHOLL CUCMEMbI KOOPOUHAM

sina@ =sin@sind + CoS@YCcoSO COS @ . (2.6)

AzumyT CoJiHIIAa OTIpENEesieTCs U3 BhIpaKeHUs
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singsing —sino

cosff = sign(¢) - (2.7)

CoOSa Cos@

IIpuyem cosb,g =sina .

MOCTYIAIONIYI0 HA paccMar-

b

PaccestHHyI0 CONHEYHYIO paguauuio O

pHUBACMYIO HAKIIOHHYIO IINIOCKOCTDb, OIPCACIIUM I10 BBIPAKCHUIO

0..=0 [0,55 1+0,434c0s60+ O,313(cosc9)2} 2.8)

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

TOPU3OHTAIBHYIO MIIOCKOCTh. Ero MokHO onpenenuts no ¢opmyse beprnare
[10]

pac_rop

|

E(QO - QopT)Sina . (29)

OTpa}KeHHOG OT IIOBCPXHOCTH 3eMiin U nagaromee Ha HAKJIOHHO
YCTAHOBJICHHYIO IINIOCKOCTb H3JIYUYCHHC Q , YUYHUTBIBACMOC B BBbIPA)KCHUU
otp

Qpac_rop =

(2.1) ayis cymMMapHOTO TIOTOKA COJTHEYHOW paualiiy, MpeHeOpe KMo Majo U
€r0 MOXXHO HE YYUTHIBATb.

Takum oOpazom, HCHONB3ys TpHUBEICHHBIC BbIpaxkeHus (2.1)-(2.9)
MOXXHO pacyuTaTh CYMMapHYIO COJHEYHYIO paJHualHio, NaJarollyr Ha
HEMOABMXHYIO HAKJIOHHYIO TIOCKYIO TIJIOMIAIKY

O\ (9, 0,7,5,N) =0, (9,0,7,5,N)+Q,..(9,0,5,N). (2.10)

Jiss Toro, 4TOOBI Y4YecTh YMEHBIICHHE IOTOKa HW3Iy4YEeHHs 3a CUeT
00JIaYHOCTH, MOXKHO HCIIOJIb30BaTh IMIUpUYecKue Koddduiuentsl a,b,n
[11,15]. a — xoaddunmenT 3aBUCIINANA OT Cpeabl (Cylla WIA MOPE) U OT
IIUPOTEI MecTa;, b — Kod()PHUIHMEHT, KOTOPLIA B JaHHOM CIIyd4ae MOXKHO
CUMTATh MOCTOSHHBIM M paBHBIM 0,38; n— KOIMYECTBO OO0JAKOB B JOJISIX
equauiel (7 =0 npu 6e300maunom Hebe, 1 =11pu CIUIONMHOM 00IaUYHOCTH).
Torga BbIpaXEHHE IS pacyeTa COJIHEYHOW paJualuv, IaJarlled Ha
MIPOU3BOJIbHYIO HAKJIOHHYIO IUIONIAIKYB YCIOBHUSIX O0JIAYHOCTH, 3aMUIIETCS B
BU/JIC

Qror(9.0,7,5,N) =| 0, (0,0,7,5,N) + 0, (9, 0,5, N) |x
x[l—(a+bn)n]. (2.11)
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Takum oOpa3om, 3a/1aBast yriibl OPUEHTALMU [JIOIAIKA ¥ U S , UCIIOJIb-
3ys BbipaxeHust (2.10) wiu (2.11), MOXXKHO BBIYMCIUTH BEJIUUYMHY NaJAr0IIEH
COJIHEYHOW pajuauuu Jisl JAHHOW TOYKHU MECTHOCTH ISl JIF0OOTro JHS rofa u
MOMEHTa BpeMeHM. 1l onpeaesneHus yaeabHOM CYTOYHOM YHEPIuM IOCTY-
naroniel Ha HaKJIOHHYIO TUIOIIAIKy HeOOX0IMMO MPOBECTH MHTETPUPOBAHHE
10 BBIPAXKEHUIO

WYI[ CYT(N) :2(10_3) J QHaKH(¢9a)’7/)S9N)da)J KBT"I, (212)
a T

rne w,,w,— YaCOBBIC YIJIbl, COOTBCTCTBYIOINIUC MOMCHTAM BPCMCHHU

HaJaJia 1 OKOHYAHHMSI TIPOIecca 00TyUeHHUs TOBEPXHOCTH, COOTBETCTBEHHO.

Taxoxe M0 MJaHHOW METOJMKE MOYKHO OIPECIUTh ONTUMAILHOE 3HaUe-
HUE yTja HaKJIOHA TUIONIAKK (COTHEYHOW MaHEeIn) NIl JAaHHOTO WHTEpBajia
BpeMeHHU (MecsIa, ce30Ha, roaa). J{s mpoBeaeHusT pacyeToB JIyUIlle UCTIOJb-
30BaTh HW3BECTHBIE MAaTEMAaTHUYECKHE IPOTPaAaMMHBIC ITaKEThl, HaIPHUMeED,
MATLAB.

B03MOXHO HECKOJIBKO CIy4acB OPHCHTAIIMU COJHEYHBIX TaHEICH B
npoiiecce ux paboThI:

1) VYcranoBka mocpeACTBOM (OTOIICKTPUICCKUX JTATUUKOB M ClIe-
JSIIAX CUCTEM MEPIEHANKYIISIPHO MOTOKY Majaromero uaydeHus. [Ipu stom
BO3MOJKHBI BapHaHTBI CIEKEHUsI KaK IO JBYM OCSM (a3MMYTy W HaKJIOHY),
TaK M 110 OJTHOM OCH (HAKJIOHY).

2) [IporpammHBIe pa3BOPOTHI COTHEYHBIX TMAHEICH B 3aBUCHMOCTH
OT PaCIOJIOKEHUS CBETUJIA TTIOCPEICTBOM CITEIIUATLHBIX MPUBOAOB. [Ipu s3TOM
BO3MOYKHBI BapUaHThI TIOBOPOTOB KaK MO JBYM OCSM (a3UMyTy M HAKIIOHY),
TaK ¥ 10 OJTHOM OCH (HAKJIOHY).

3) JluckpeTHOE MOCE30HHOE (MTOMECSYHOE) U3MEHEHHE yTJia HaKJIO-
Ha nanenu. [Ipu 3ToM B a3uMyTe MaHellb OPUEHTUPYETCS Ha FOT.
4) DUKCUPOBAHHOE MOJIOKEHUE MAHEIN, KaK M0 YIJIy HAKJIOHA, TaK

U B a3UMYTe, Ha BECh MEPHO/T IKCILTyaTallH.

C Touku 3peHust 3HeprodPPeKTUBHOCTU MEPBBIA BapUAHT CaMbIil JTyd-
mui. OH no3BosseT noiydats Ha 30% CyTOYHOM COJIHEYHOM >HEPruH, ma-
JAI0IIIe Ha maHeb, OOJbIe, HO B TOXKE BpeMs TpeOyeT NMpUMEeHEHUEe J0po-
TOCTOSIINX CHEASIIUX MPUBOJIOB U CHEUUATBHBIX KOHCTPYKIIHM CTOEK Kpemn-
JIEHUS COJHEYHBIX naHeneil. CTOMMOCTh MPUBOJIOB COU3MEPUMA CO CTOMMO-
CTBIO CAMHUX COJIHEUHBIX MTAHEJIEH.

Bropoii cioco6 no s3pexkTuBHOCTH ycTymnaeT nepomy Ha 3-5%, HO 1Jis
€ro peajn3aluyd MOKHO HCIOIb30BaTh PA3OMKHYTHINA (6€3 00OpaTHOM CBSI3M)
[IArOBBIM DJICKTPONPUBOJ, UTO HECKOJIbKO CHUXKA€T CTOMMOCTh, HO OHa
OyJlleT Takke 3HauuTeIhbHAa. PaccMOTpeHHBIE BbIIIE CIOCOOBI, KaK MpPaBUIIO,
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MPUMEHSIOTCS JJI1 OPUEHTAIMM KOHIIEHTPATOPOB COJHEYHOM SHEpPruM B
COJTHEUHBIX 3JIEKTPOCTAHIMAX TEmjaoBoro tuma. Jligs uX NpuUMEHEeHHs B
cocraBe (POTOIIEKTPUUECKUX CTAHLMNA TPeOyeTcs] TEXHUKO-2KOHOMHUYECKOE
00OCHOBaHUE.

YetBepThiii cioco0 ¢ PUKCUPOBAHHONW OpHEHTALMEN MaHelel Ha BCeM
IPOMEXKYTKE IKCIUTyaTallid MMEEeT CaMyl0 HU3KYI0 SHeprod3(QeKTUBHOCTD,
HO TmpocT B peammzanuu. OH, Kak NpPaBUIO, TMPUMEHSETCS B
(OTORIIEKTPOCTAHIIUAX PA3TUIHBIX MOIITHOCTEH.

CnemyeT OTMETHTh, YTO OpPHUEHTAIlMM B Aa3UMyT€ Ha IOT MOXET
OCYILECTBIISITECSA HE CIUIIKOM TOYHO (C TOUHOCTBIO B HECKOJIBKO IPayCoB).
Kak TmoKa3aqnM MCCIeNOBaHMsA, H3MeHeHHe asumyTa B 15° ymemnburaer
MOCTYIJIEHUE COJIHEYHOM pajuanuu Ha ruonaaky Ha 5%.

Takum 00pa3oM, HUCTONB3YSl OMKUCAHHYIO METOJUKY, MOXKHO PacCUUTaTh
YPOBEHb YIEIbHOW WMHCOJISIIIUU AJIi TUIMYHOTO JIHS KaXXJI0ro Mecslla rojaa
IPU CPEIHUX YCIOBUAX O0JIAYHOCTHU AJIsl aHAIU3UPYEMOTro MecsLa.

B kauecTBe TMNMYHOrO JHS MOXKHO PEKOMEHJOBATh CEPEAUHY MecsIa.
XapakTepucTUKH OOJAYHOCTH MOTYT OBITh OMpeJeieHbl Ha OCHOBE 0a3bl
naHHbIX MeTeoHabmoaennii (Cepsep «lloromga Poccumy [ ).

YMHOXasl yIENbHYIO CYTOUYHYIO SHEPTUIO COJTHEUHOTO M3ITyUYeHHUsl Ha KO-
JMYECTBO AHEH B MECSIE, MOTyYaeM yIEIbHYI0 MECSIUHYIO SHEPTHUIO COJIHEY-
HOT'O M3JIyYE€HHUS B MECTE pa3MeleHus! (OTOAIEKTPOCTAHIINH.

OObIyHO (hoTOMAHENN pa3MENIAIOTCS MOJ YIJIOM HAaKJIOHA, PaBHBIM IIH-
pOTe MECTHOCTH C OpUEHTaIMel Ha tor. Ecnu konmnuecTBO GoTomaneneit mos-
BOJIIET C MPUEMJIEMBIMHU TPyJ03aTpaTaMy MPOU3BOANTH CE30HHBIC H3MEHE-
HUS yTJia HaKJIOHA, TO CJIEIYET YYECTh 3TY OCOOCHHOCTh B IIPOLIECCE pacyeTa.

[TonyyeHHOE TTOMECSYHOE pacTpe/ieieHHe yAeIbHON SHEPTUU COTHEUHO-
ro U3JIy4YEHUs [ KOHKPETHOW MECTHOCTH MO3BOJISIET BEIOUpATh 000pYA0Ba-
HUE (HOTOINEKTPOCTAHLIUU U CTPOUTH SHEPreTUYECKUE OanaHChl aBTOHOMHOM
CUCTEMBI DJIEKTPOCHAOKEHUS.

[TpakTHueckoe pacnpoCTpaHEHUE B HACTOSIIEE BpPEMs IMOJYYUT METOJ
OLIEHKH COJIHEYHOTO MOTEHI[MaJIa C MOMOIIbI0 KOMITBIOTEPHBIX 0a3 JaHHBIX,
Hanpumep «NASA». C moMoImpi0 Takoro pojaa MHPOpPMAIUH, TOTyUYEeHHOM
Ha OCHOBE JAHHBIX II100AJbHBIX METEOHAOIIOACHHM, MOXKHO C TIPUEMIIEMON
TOYHOCTBIO OIICHUTh MHTETPATBbHYIO SHEPTUI0 COJTHEUHOTO M3Ty4YeHHs B 3a-
JTAHHOM pailoHEe C y4eTOM peajibHOW OOJAYHOCTH U OPUCHTAIMU MPUEMHOMN
naHelr B IPOCTPAHCTBE.

JlaHHBIM OX0]T YHUBEPCATIEH U MO3BOJISIET 00bEKTUBHO MOJIy4YaTh HE0O-
XOJIUMYI0 HH(DOpMAIHIO.
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2.4. Bbibop TMNa BO30OOHOBNSAEMOro aHeprokomMmnreKkca

DHEpPreTUUeCcKue XapakTEPUCTUKUA BO30OHOBIISIEMBIX PECYPCOB MO3BOJIS-
I0T CJeNaTh MEPBUYHbBIE BBIBOJBI OTHOCUTEIBHO 1I€J1€CO00PAa3HOCTH UCIOJIb-
30BaHMSI BETPA U COJIHEUHOTO U3JTyUYEHHS B pACCMATPUBAEMON MECTHOCTH.

Crnenys pacnpocTpaHEHHbIM PEKOMEHIAIMSIM M PYKOBOACTBAM MO MpPH-
MEHEHHIO BETPOYCTAHOBOK MAaJIOM M CpeJHEH MOIIHOCTH, CpPEIHErojoBas
CKOPOCTb BETpa HE JI0JDKHA ObITh MeHee 4 M/c.

Bonee 060cHOBaHHbBIE BBIBOJIBI C YYETOM paclpOCTPaHEHUs BETpOTreHepa-
TOPOB C MaJILIMU pabOYUMHU CKOPOCTSIMU BETPA U CTOMMOCTH JIOKAJIbHOM -
3€JIbHOM T'€HEpald MOYKHO MOJYYUTh HA OCHOBAHWH 3KOHOMUYECKOI'O aHa-
mu3a. Cneqyer MMeTh BBUAY, YTO B HEKOTOPBIX CUTYALMSIX B aBTOHOMHBIX
CHCTEMax 3JIEKTPOCHAOKEHUSI BETPOIHEPreTHKa UMEET CMBICI U Ipu Oosee
HU3KUX CKOPOCTSX BETpa. BeposTHO, HWKHEM NPENEIOM CpPEIHEr010BOI
CKOPOCTH BETpa Ha CEroAHs CIEIyEeT CUUTATh 3 M/C.

DHEpPreTUYeCKuil MOTEHIMAI COJTHEYHOI'O0 M3JIYUYEHHUS paclpeliesieH Mo
TEppUTOpPUM OOJiee paBHOMEPHO. BO3MOXKHOCTH (POTORIEKTPUUECKOTO Mpe-
o0pa30BaHUsI HE TOJBKO MPSMOT0 COTHEYHOT'O U3TYyUYEHUs, HO U PACCESTHHOTO
MO3BOJISIET UCTIOJIB30BaTh (POTOANEKTPOCTAHIIUU MPAKTUUECKH ITOBCEMECTHO.

PacnipocTpaneHHoOl pekOMeHaluen o I1eIeco00pa3sHOCTH MPUMEHEHUS
(bOTORIEKTPOCTAHIINM SBISIETCSI YPOBEHB YIEIBHOM T'OJIOBOM MHCOMSAIUU 00-
nee 1000 kBty Ha KBajpaTHBIA METP TOPU3OHTAIBLHON TOBEPXHOCTH.

OKoOHUYaTeNbHBI BapUaHT CTPYKTYpPbl THOPUIHOTO SHEPreTHUECKOIO
KOMIIJIEKCA U CTENEHb y4acTHUs B T€HEPUPOBAHUM DJIEKTPOIHEPIUU YCTAHOB-
kamu BUD onpenensercs Ha 0OCHOBE aHAJIM3a YHEPTreTUYECKOT0 OajlaHca.

3. TEXHUKO-3KOHOMMWYECKOE OBOCHOBAHUWE BETPO-
AN3EJIbHOU CTAHLUUU

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

Bri0op o0opynoBaHusi BETPOIIEKTPOCTAHIIMU OMPEACIISIETCS BETPOIHEP-
TFeTUYECKUM TOTEHIIMAJIOM MECTHOCTU U TpeJojgaracMbiM 00beMOM TPOU3-
BOJIMMOM 3JIEKTPOIHEPT U H.

B kadecTBe OCHOBHOM XapaKTEPUCTUKH BETPOMOTEHIIMANA JIJIsi PEIICHUS
BOIIpoca O Iienecoo0pa3HocTH cTpoutesbecTBa BOC U OpHEHTHPOBOYHOTO
BBIOOpA BETPOreHepaTopa UCHOIb3YETCS CPEJHEr0A0Basi CKOPOCTh BETpa V.
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CBs13b 2JIEKTPUYECKON MOITHOCTH, Pa3BUBAEMbIN BETPOT€HEPATOPOM, CO CKO-
POCTBIO BETpa yCTaHABIMBAETCS U3BECTHBIM COOTHOLICHUEM:
P =§0,5TR?*pV3n ,

['ne ¢ — ko PuMEeHT UCTIOIB30BAaHUS PHEPTUU BeTpa (A1 OBICTPOXO-
HBIX BETPOTYpPOMH B HOMUHAJIBHOM PEXHUME TOCTUTAET CBOEr0 MAaKCUMyMa
$max = 0,4 — 0,5 ); R — pagnyc potopa BeTpoTypOuHBI [M]; p — TIIOTHOCTD
BO3/lyXxa (pu HOPMaNbHBIX yciosusix p = 1,2041 k[/m?); V,, — cpennero-
noBasi ckopocTh Betpa [M/c]; 1 — KII/] snexTpomexaHndeckoro mpeoopaso-
Barens suepruu (n = 0,7 — 0,9).

OpueHTHPYSCh Ha MPEINoJIaraeMoe KOJMYECTBO FEHEPUPYEMOI SHEPTUH
U Ha CPEAHErOoJ0BYI0 CKOPOCTh BETPa MOXKHO M3 IpPEAjaraéMbIX Ha PBHIHKE
BETPOr€HEPATOPOB MPEABAPUTEIBHO BbIOpATh MOAXOASIINE BAPUAHTHI.

B mpouecce paccMOTpeHust BAPUAHTOB CIIEYET COMOCTaBISATh CTAPTOBYIO
CKOpPOCTb BETpa, KOTopas uis OOJIbIIMHCTBA BETPOr€HEpPaToOpoB paBHa 2-4
M/C, HOMUHAJIbHYIO CKOPOCTh BETPa, U3MEHSIOIIYIOCS IJIsl pa3HbIX BETpOre-
HepaTopoB oT 8§ n0 14-15 m/c, co cpemHel CKOpOCTBIO BETpa IS TaHHON
MECTHOCTH.

KonnuectBo npousseneHHo sHeprun BOC, kpome XapaKTepUCTHUK BET-
pOINOTEHIMANa, 3aBUCUT OT TUIOIIaJH OMETAEMOM MOBEPXHOCTU BETPOTYpOHU-
HBI, T.€. €€ IUaMeTpa.

Y noOHO# A aHanu3a BhIPAOOTKH AJIEKTPOIHEPTUU SIBISETCS MOIIHOCT-
Hasi Xapaktepuctuka BOC, cBs3biBaromas 3J€KTPUYECKYIO MOIIHOCTH CO
CKOpOCThIO BeTpa. [Ipumep TakoW XapakTEpUCTHKH IUIsl BETpOreHeparopa
CondorAir momtHocThi0 60 kBT mpu ckopoctu BeTpa 7,5 M/C U CTapTOBOM
CKOPOCTBIO BeTpa 2,5 M/C npuBeJieH Ha puc.16.

JlaHHasi XapakTepUCTHKa YaCTO CHUMAETCs HKCIEPUMEHTaIbHO U MPUBO-
JUTCSI B TEXHUUECKOM OIHCAaHUU BETPOT€HEPATOPOB.

OdeBHIIHO, HE MPEACTABIACT TPYAHOCTH Tpaduyueckoe ompeaerIeHue
MOIIIHOCTH BETpOreHepaTopa AJist 1I000H CKOPOCTH BETpa.
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Puc.16. Mownocmnas xapaxmepucmuxa éempozenepamopa

[Ipu M3BECTHOM pacIpeiesieHnd CKOPOCTEN BETpa Mo rpajauusM V;Bo3-
MOJKHYIO BBIPaOOTKY 3JIEKTPOSHEPTMU BETPOTEHEpaTopa 3a ONpeAeTCHHBIN
IIPOMEKYTOK BPEMEHU MOKHO ONPEIEIHUTh KaK:

W =i, Pit;,
rne P; — cpenHsist MOIIHOCTB, COOTBETCTBYIOIIAS 1 — TPaJalliid CKOPOCTH BET-
pa [kBT], ti — MpoAOIKUTENTBHOCTh JAHHOM I'pajalyy 3a paccMaTpUBAEMbIN
BPEMEHHOU MHTEepBaJl (0OBIYHO MecHll) [4ac], N — KOJIMYECTBO IpaJlaliiid.

Crnenyer OTMETUTh, UTO HE BCE MPOU3BOAUTENH MPUBOISAT MOIIHOCTHBIE
XapaKTEPUCTUKU CBOUX BETPOTr€HEpPaTOpoB. B 3TOM cilyyae MOKHO peKOMEH-
JIOBAaTh JIMHEWHYIO alIIPOKCUMALIMIO ATUX XapPAKTEPUCTHUK IO IBYM TOYKaM:

1) craproBas CKOPOCTb BETpPA U HyJIEBasi MOLLTHOCTB;
2) HOMMHAJIbHBIE CKOPOCTh U MOLIHOCTH BETPOT€HEpaTOpa.

OxoHuaTeabHBIA BHIOOP OOOPYIOBAHMSI BETPOIIEKTPOCTAHIIUM MOXKET
OBITH OCYIIECTBJICH MMOCJIE ONTUMHU3AIMN YHEPTETHUECKOro OanaHca THOpHI-
HOU BETPO-IU3€EJIbHON CTAHIIUU.

DHepreTudeckuii 6asaHCc aBTOHOMHOM BETPO-AHU3EIbHON CHUCTEMBI 3JIEK-
TPOCHAOXKEHHUsSI MOJPa3yMeBAEeT MOKPBHITUE TPapUKOB AIIEKTPONOTPEOTCHHUS
00BEKTa DHEPruel, TeHEePUPYEMOH BETPOAICKTPOCTAHIIMCH M JTU3EITBLHOMN
AIEKTPOCTAHLIUEH.

OO0t moaxon k GopMUpoBaHHIO OajaHca 3aKJIFOYACTCsS B MAaKCUMallb-
HOM HCIOJIb30BaHUU BETPOIHEPTrEeTUUECKOTO MOTEHIMAaIa TP MUHUMU3ALUU
3aTpaT Ha MPOU3BOJICTBO 3JIEKTposHepruu. Torga, sHepreTuueckuili OamaHc
CUCTEMBI CTPOUTCS CIENYIOIINM 00pa3oM.
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1)ITo u3BecTHBIM TpaduKaM dIEKTPUUYECKUX HArPy30K OMpEAeIIseTCs
YCPEIHEHHOE JIEKTPOINOTpeOIeHNEe 00BEKTA MO KaXKIOMY MECSILY.

2)[1o wu3BeCTHBIM XapaKTEPUCTHKAM BETPO-TIOTCHIIMAJIA U TPEBaAPH-
TEJIHLHO BHIOPAHHOTO BETPOTECHEpPATOpPA OIMPEACNACTCS CpeIHEMECSYHas BbI-
paboTKa SIMEKTPOIHEPTUH IS KKIOTO MECSIIA.

3) B pesynbrare cpaBHeHus: renepupyemoit BOC u motpebisemoit 00b-
€KTOM DHEpPruu omnpezaensercs crenenp ydactus J[9C B cymmapHOM 3HEpre-
TUYECKOM OaJlaHCe.

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

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

Bce cocrapmnstoniue 3HEpreTudeckoro OamaHca UMEIOT CTaTUCTUYECKHI
XapakTep W, Kak MpaBHJIO, HE KOPPETUpYyITCs APYr ¢ apyroMm. Hampumep,
CE30HHBIE M3MEHEHMsI CpeIHEH MECSYHOW CKOPOCTH BeTpa IMOKa3aHbl Ha
puc.17.

O4eBUHO, YTO JJI1 MECTHOCTH C HEBBICOKUM BETPOIHEPTETUUYECKHUM I10-
TEHLIMAJIOM CJIEIYET ONPEEIUTh PAIlMOHAIBHYIO YCTAHOBICHHYIO MOIIIHOCTh
BETPOIJIEKTPOCTAHIINH, OPUEHTUPYSICh Ha €€ MaKCUMAaJIbHOE UCIOJIb30BAHUE
U JIaHHbIE pacueToB 3(P(HEKTUBHOCTH MPOSKTUPYEMOU THOPUIHON CHCTEMBI
AIEKTPOCHAOKEHUS.

[Tpumep ompeneneHust BbpadaTbIBAEMOM AJIEKTPOIHEPIUU BETpOTreHEpa-
TOPOM B aBTOHOMHOM CHUCTEME 3JIEKTPOCHA0KEHUS 711 BETPOBBIX YCIOBHM U
anektponoTpednenus c. HoBoHnkombckoe AsiekcaHIpoBCcKoro paiiona Towm-
CKOM 00JIaCTH MpeICTaBlieH Ha puc. 18.
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100,0 4 %
80,0 -
60,0 -
40,0 -

20,0 -

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

Puc.18. Ilokpvimue nacpysku nocenka 6empozeHepamopoM.

O4eBHIHO, YTO BEIOPAHHBIA BETPOTEHEPATOP B HAaMOOJIEEe BETPEHHBIE Me-
CsIIIbI MOKET o0ecnieunThb He Oonee 50% sHepronoTpeOHOCTEN HATPY3KH.

VYBenuueHue yYCTaHOBJIEHHON MOIIHOCTH BETPOBOM YacTH THOPHIHOMN
OHEPrOyCTAHOBKH IO3BOJISIET YBEIMYUTH BBIPAOOTKY SJEKTPOIHEPTHH, JO-
OuTbcs OOMbIIEH SKOHOMUH TU3EIHHOTO TOIINBA, HO, IPH ATOM, YBEIHUYUTH
CTOMMOCTh 000pyaoBaHmsl craHiuu. Hampuwmep, Ha Puc.19 mokazan rpaduk
MIOMECSIYHOTO TOKPBITUS HATPY3KH IBYMSI BETPOTCHEpPATOpPaMH MPHU ITHUX KE
YCIIOBUSIX.

[Ipu ucnonws3oBanuu 2 BOY cpenHee 3Hau€HHUE MOKPBITHS HATPY3KHU CO-
craBisieT 61%, muHuManbpHOe 3HaueHue 36,4% (aBrycr), MakCUMaJbHOE —
94,5% (Mapr).

OxkoHuaTenbHbI BBIOOpP cooTHomeHuss momrHoctedt BOC u JIDC mo
HHEPreTUUECKOMY OallaHCy TOJIKEeH ObITh 00OCHOBAH 3KOHOMUYECKUMH pac-
YeTaMH.

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

20,0 -

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

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

Bapuantsl BeIOOpa CTPYKTYPBI TOCTPOEHUSI U 000PYAOBAHUS THOPUIHOMN
BETPO-IM3EIbHON DJEKTPOCTAHIIMM MOTYT MpPOpadaThIBaTECI HA OCHOBE
HHEPreTUYECKOro OalaHca aBTOHOMHOM CHUCTEMBI dJeKTpocHaO)eHus1. Coot-
HOIIIEHUE BETPOBOU U JTU3EIBHON T'€HEpaluu ISl TOKPBITUS JIEKTPUUECKUX
Harpy30K MOCENKa ONMpeeNsieTcs] YCTaHOBICHHOW MOIITHOCTBIO BETpOTreHepa-
TOPOB, PHEPTETUUYECKUM MOTEHIIMAIOM BETPa U CPEHUM IJICKTpONoTpedIe-
HUEM Ha paccMaTpyMBacMOM BPEMEHHOM HHTepBasie. OueBUAHO, YTO C YBe-
JUYEHUEM YCTAHOBJICHHOM MOIIHOCTH BETPOAJIEKTPOCTAHIIUU BO3PACTaET
JI0JI BETPOBOM reHepaluu U 3KOHOMUTCS TOIUTMBO U MOTOPECYpPC U3EIIb-
reHeparopoB. OJIHAKO, MPU 3TOM YBEIUUYUBAIOTCS KalUTalIbHbIE 3aTPaThl Ha
BETPOIHEPreTHIEeCKoe 000PyI0BaHUE, YTO HE BCEI/1a IKOHOMHUYECKH 1EJIeCO-
00pa3Ho MO CPaBHEHUIO C SIKOHOMHUEHATAIINIO TU3CIHHOM 3JIEKTPOCTAHITUH.

Takum o00pa3zoM, IKOHOMHUYECKUN KPUTEPUN PAIMOHATILHOTO COOTHOIIIE-
HUA 3aTpaT Ha BETPOBYIO U JIM3EJbHYIO F€HEpAlMIO MOIPa3yMEBAET KaK MU-
HUMYM OTpPaHUYEHUE PACXOJI0B HAa BETPOBYIO YacTh T'MOPUIIHOW 3JIEKTPO-
CTAaHIIUM Ha YPOBHE JIOCTUTa€MOW PKOHOMHM HA SKCIUTYaTalUI0 JU3EJIbHOU
YacTH.

BapuaHThl CTpYKTYypbl TOCTPOCHUSI BETPO-IU3EIBHOTO YHEPTETUUECKOTO
KOMILIEKCAa aBTOHOMHOTO JIEKTPOCHA0KEHUSI MOTYT OCYIIECTBISATHCS MO O/I-
HOU U3 MPUBEAEHHBIX HIKE CXEM.

1. Berporeneparop (BeTpomapk) U pe3epBHbINA Ju3enb-reHeparop. ABP
MO3BOJISIET NEPEKII0YATh MUTAaHUE 00BEKTA, MPU OTCYTCTBUM WJIM HEJIOCTATKE
BETpa, Ha pe3epBHBINA BETPOTEHEPATOP.

O4eBuAHO, BETPOBOM MOTEHIIMAI MECTHOCTH B pACCMAaTPUBAEMOM Cllydae
JIOJKEH OBbITh BBICOKMM, a YCTAaHOBJICHHAs MOITHOCTh BETPOTEHEPATOPOB
JIOJDKHA o0ecreynBaTh OOBEKT BETPOBOM HHEPruer BO BCE CE30HHI rojaa. B
ATOM Clly4yae, AU3eb-T€HEpaToOp C YCTAHOBJIEHHONW MOIIHOCTHIO, MPEBbIIIA-
fomeit Ha 20-25% makcuManibHYI0 Harpy3ky o0ObekTa, Oymet cnocobeH obec-
MEYUTH DJIEKTPOCHAOKEHHE MMOTPeOUTENEH B IEPUO Il BETPOBBIX 3aTUIIIHIH.

OrpannyeHue Ha MPUMEHEHUE PACCMATPUBAEMOTO BapuaHTa THOPUTHOM
AIIEKTPOCTAHIIUM CBSI3aHBI C HAJIMYMEM BBICOKOTO BETPOIHEPreTUUYECKOTO TO0-
TEHIMaa, HU3KUM KOdI(PPUIIMEHTOM HCIOJIb30BaHUSI YCTAaHOBJIEHHOMW MOIII-
HOCTH SHEPreTUYECKOr0 KOMILIEKCA, YaCThIMU ITyCKaMHU-OCTAaHOBKAMU JH-
3enb-reHeparopa. Kpome toro, ciemyer yka3aThb Ha HEPEpPBIBBI B AJIEKTPO-
CHAOXKEHMH TMOTpeOUTENST BO BpeMsl MEPEKIIIOUEHHs] C BETPOBOM reHepaiuu
Ha JAU3EJIbHYIO.

2. BerporeHepatop (BeTpomapk) W CHHXPOHM3AIUs C  JAU3EIb-
redeparopoM. CxemMa MO3BOJISIET UCIOJIb30BaTh Ci1a0ble BETPHI 3a CUET JO-
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MOJIHEHUSI HENOCTAOIIE MOIIHOCTH OT Au3elib-reHeparopa. Ilpm orcyr-
CTBUM BETpa DJIEKTPUUYECKUE HAarpy3KM 3alUTBIBAIOTCS OT  JU3EJb-
re’Heparopa.

Peanm3zanust naHHON CXeMbl THOPHUJIHOW SJEKTPOCTAHIIMH TpeOyeT Hc-
MOJIb30BAaHUsI COOTBETCTBYIOIIMX OJIOKOB, O0ECIEUMBAIONINX PEKUM Mapal-
JeNbHOM pabOThl BETPOBBIX U JU3EIBHBIX I'€HEPATOPOB, MPEXKAE BCETO TH-
OpYIHOTO MHBEPTOPA.

KoadduimeHT ncnonb3oBaHrs yCTAHOBIEHHON MOLIHOCTH BETPOTeHepa-
TOPOB B ATOM CXE€ME BBIIIE, YeM B MpeAblAylIel, OJHAKO CTOUMOCTb 000pY-
JIOBaHUS BBIIIIE.

3. Berporeneparop (BeTpomapk) ¢ akKKyMyJsTOpaMH U PE3E€PBHBIN JH-
3esib-reHeparop. OT nepBoil CXEMbI OTANYAETCA HATUYUEM AKKYMYJIATOPHBIX
Oarapeill, MO3BOJISIIONIMX COKPATUTh KOJIMYECTBO BKIIOUECHUU JU3EIb-
reHepaTropa M UCKIIOUUTH MEePEPHIBbI B AIEKTPOCHAOKEHUU BO BpeMs Mepe-
KIIIOYEHUs] TeHepupytouero oOopyaoBaHusi. OOBIYHO JOCTYHHBIA 3amac
DHEPIUU B AKKyMYJISITOPAX MOXET OTPAaHWYMBATHCS BPEMEHEM IHUTAaHHUS I10-
TpeOuTeNs B Mpeenax yaca.

CpaBHUBasi BO3MOXXHbIE BapUAHThl IOCTPOCHHS ABTOHOMHBIX BETPO-
JU3EIbHBIX YHEPTETUYECKUX KOMIIEKCOB MOYKHO BBIICTTUTH JBa 0a30BHIX Ba-
puaHTta, oOecreunBarOmnX OecriepeOoitHOe ANEKTpOoCcHaOX)EeHNEe MOTpeOuTe-
JIS1: BApUAHT 2 U BapuaHT 3.

B cocraB 000pya0BaHus BETPO-IU3EJIbHON 3JEKTPOCTAHIIMM C aKKYMYJIsi-
TOPHBIMHU OaTapesMH, KPOME BETPOreHEPATOpa U JAHU3EIb-T€HEPATOPa BXOIAT
aKKyMYJISITOpHbIE OaTapeu ¢ YCTpPOWCTBOM 3apsija-pas3psjia, UHBEPTOpP, CH-
cteMa ABP. UuBepTop B 3TOM cityyae BhIOMpaeTCs aBTOHOMHBIN (OaTapeii-
HBI).

Peanuzanus BapuaHTa ¢ COBMECTHOW paOOTOW BETporeHeparopa U Ju-
3elib-TeHepaTopa Ha OOIIYI0 Harpy3Ky TpeOyeT BhIOOpa yCTpOMCTBa CUHXPO-
Hu3auuu. Eciu pesxxuM paboThl SHEPreTHYeCKOro KOMIUIEKCca He MpeaycMmar-
PHUBAET BBIKIIOUEHUS JU3EIIb-T€HEPATOPa, TO BETPOrE€HEPATOP KOMIUIEKTYET-
Csl CETEBBIM UHBEPTOPOM.

Ecmm  nmpemycmarpuBaeTcs  BO3MOXHOCTb — OTKJIIOUYEHMS  JIU3EJIb-
reHepaTopa, TO HEOOXOJMMO OPHEHTHUPOBATHCS HAa TUOPHUIHBIM WHBEPTOD,
00ecreynBaoIINi KaKk aBTOHOMHBIN, TaK U CETEBOM peXUMbI paboThl. B mo-
CJIeIHEM cilyuae HeoOxoauma Takke cucrema ABP.

BapuaHTbl CTPYKTYpHBIX CXE€M [JIsl 3JIEKTPOCHAOXKEHHSI MOCENKOB ToM-
CKOM 00JIacTU OT BETPO-AM3EIBHBIX SHEPIETUUECKUX KOMIUIEKCOB MpHUBE/IE-
HbI HUXKE.
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[TpuMep MOCTPOCHUs BETPO-AM3EIBHON AICKTPOCTAHIIMK B 1. AJIaTacBO
Tomcko#t ob6sacTu. DHepreTudeckuil 0amaHc THOPUIHON CHCTEMBI 3JIEKTPO-
CHAOXKEeHMsI NIl BETPOBBIX YCIIOBUM AJIaTa€BO M BETPOTEHEPATOPOB THIIA
5/7kWt-48 V4. moka3aH B TabmIe 5.

Tabnuma 5. JHepreTuyeckuii 6a1aHc rHOPUAHOIN ITEKTPOCTAHIMM.

WnoTtp, 3 BI' 7xBT
Mecsin KBT*E Wasic, KBT*u AW, KBT*u
SuBapsb 4092 3000 -1092
®deBpaJib 2307 3500 1193
Maprt 5160 5200 40
Anpeib 3361 3500 139
Maii 2837 3000 163
HrwoHb 2211 2000 211
Hioap 2954 1800 -1154
ABrycrt 2559 1400 -1159
CeHts10pb 2606 2400 -206
OxkTs10pb 2942 3500 558
Hosiopb 2515 3500 985
Jexa0Opb 3533 3500 -33
Hroro: 37077 36300 -3855

[To gaHHBIM TAOMUIBI 5 ClEIyeT, 4TO 3 BETPOTreHEepaTopa MOKPHIBAIOT
NOTPEOHOCTH B 3JIEKTPOIHEPruu mocénka npaktudeckd Ha 90%. [Ipu stom
U3JIMIIKA BETPOBOM YHEPTUU CPABHUTEIHLHO HEBEJIUKHU — 0K0s10 10% romgoBo-
ro nNoTpedaeHus MoceKa.

O4eBUAHO, pAIMOHAIBHBIM PEIICHUEM BETPO-U3EIIbHON CTAHIIUU SIBJIS-
€TCsl CUCTeMa C HaKONMMUTEISIMU HJIEKTPOIHEPTUU U PE3EPBHBIM JHU3EIIb-
TE€HEPATOPOM.

CTpyKTypHas cxemMa ruOpUIHOTO YHEPreTHUECKOTO KOMILJIEKCa MPUBEIe-
Ha Ha puc. 20.

AKKYyMyJISTOpBI paboTatoT B OypepHOM pexume, CriakuBas KOJIeOaHUs
BETpa U HArpy30K M oOecreurBas HENPEPbIBHOCTh 3JIEKTPOCHAOKEHHUS MPHU
NEPEKITIOYEHUN HArpy30K Ha PE3epPBHBII AU3eIb-TeHEpPaTop.

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

®daktryecku GYyHKUUU YNPABICHUS SHEPrOKOMIUIEKCOM BBITIOJIHSAET MH-
Beptop MAIT HYBRID 48,9x3 22 xBT.

OCHOBHBIE BO3MOKHOCTH MHBEPTOPA CIEAYIOIINE:

v' TIpeobpa3zoBaHue MOCTOSIHHOTO HampsbkeHus 48 B B mepemenHoe
220 B, 50 I' (ogHOa3zHoOE);
v’ Bapsn akkymyisitopoB (GEL, AGM);
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v BO3MOKHOCTb CHHXPOHHM3HPOBATHCS C DJIEKTPOr€HEPATOPOM, YTO
MO3BOJISIET CyMMUPOBATh SHEPTUIO OT JAU3EJIb-TEHEpaTOpa U BETPO-
TEHEPATOPOB Yepe3 aKKyMYJISITOpHbIE OaTaper ¢ MPUOPUTETOM OT
BO300HOBJISIEMBIX UCTOYHUKOB dHepruu (pexum IKO);

v' ABTOMAaTHYeCKOE MIHOBEHHOE IIEPEKIIIOYEHHE C AKKyMYJIITOPOB
Ha 3JIEKTPOreHepaTop 1 00paTHO;

v' ABTOMAaTHYECKOE OTKIIIOYEHHE IPH IIEPErpy3Ke, Ieperpese, mepe-
MyTHIBAHUH TTOJIIPHOCTH TIPHU TTOAKIIOUEHUH, 3aIUTa aKKyMYJISTO-
POB OT HEJIOTYCTUMOTO pa3psaa U APyTHUE 3aIIUTHI.

LOW WIND LOW WIND LOW WIND 10,8 Br.

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

v Y

Huseprop MAIT HYBRID 48.9 X3 27 kBt

!

Harpy3ka: ceno AnaraeBo

[ Berporenepatop | [ Berporeneparop Berporeneparop
5/7kwtagvde || s/7kwe-asvde || 5/7 kwiagvae || AAIIC-230-2P

\. J

Puc.20. CtpykTypHasi cxema BeTpO-IU3eIbHON AIEKTPOCTAHIIUH.

BapuaHT nmocTpo€HHsT BETPO-AU3EILHON DJIEKTPOCTAHIIMKA MOIIHOCTELIO
100 xBT a1g aBTOHOMHOTO 3y1eKTpocHa0xkeHus ceina HoBonukonbckoe Tom-
CKOM 00J1aCTH.

[ToTpebuTensiMu JIEKTPOIHEPTHUU B CEJIE SBISIOTCS YaCTHBIC JOMa, IITKO-
Ja, TETCKUM cajl, (embaIepCcKo-aKyepCKui MyHKT, OTACIICHUE CBSI3H, JKH-
JUITHO-KOMMYHaJIbHas ciry»o0a. [IpeBamupyromuii Tim Harpy3Kku — ObITOBasI.

Pacnpenenenue snekTposHepruu B cesie HOBOHUKOJIBCKOE B TEUEHHUH TO-
J1a IPOUJUTIOCTPpUpYEM pHc. 21.

Banancel 37eKTpOsIHEPTUN BKIIOYAIOT SHEPTHI0 TEHEPUPYEMYIO BETPO-
ANEKTPOCTaHIIUEH U TOTPeOaEHHYI0 cesioM. COOTHOIICHUE TEHEPUPYEMOM U
MOTPEOJIIEMOIN DJIEKTPOIHEPTUU CYIIECTBEHHO pa3IMYaeTCsl MO MECsIam,
CJIeI0BaTEIbHO HEOOXOAMM MTOMECSYHBIN aHAJIU3 YPHEPTETUUECCKUX OAIaHCOB.

Jlns pacuéra reHepupyeMor SJIEKTPOIHEPTHUU CIEAYeT BBIOpaTh THI
BeTpoasieKTpocTaHui. [IpuHrMas BO BHUMaHUE JOBOJIBHO CTAOMIIBHYIO Iie-
HY Ha BETPOT€HEPATOPHI POCCUNUCKOTO MPOU3BOJICTBA U UX BBICOKUE DHEpPIe-
TUYECKHUE TIOKA3aTeNH, BHIOEPEM BETPOIIEKTPOCTAHIIUN POCCUMCKOTO TTPOU3-
BoactBa Condor Air Max 60 kBrT.
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SAuBaps | 39040
®eppanb | 32400
Maprt 31840
Anpesb | 31600
Maii 35680
MioHb 31440
Wionb 31520
Asryct | 36800
CenTs6ps| 39840
OxTs16ps | 42000
Hosiops | 35600
Jlexabps | 36560

Hosb...
CeHr...

Uionb

MapTt

AHBa...

0

10000

20000

30000
KBT*y

40000 50000

Puc.21. I'paduk snexTpornoTpediaeHus cena.

[To yka3aHHBIM SHEPTETUYECKUM XapAKTEPUCTHUKAM BETPOIJIEKTPOCTAH-
MM U BETPOBBIM YCJIOBHUSIM Mecsla MPOBEAEH pacueT BBIPAOOTKH AJIEKTPO-
SHEPI'UM B KAXKIOM MECSILE roja.
CpennemecsiyHbIE CKOPOCTH BETpa Ha BhICOTE 18 M IMpuBeneHbI B Tad-

qurze 6.

Tabauma 6. CkopocTh BeTpa C MOMPaBKOI HA BBICOTY.

CKopocCTh, CKOpOCTb,

Mecsing 15[) I Mecsig 151)/0
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 HOS 3,46
HUIOH 3,37 JIeK 3,14
Cp. CKOPOCTh, M/C 3,43

JlanHbIE pacu€TOB BHIPAOOTKH AJIEKTPOIHEPTUU MPUBEICHBI B TAOIHUIE

7.
Tabnuua 7. Cpennuie nokazarenu 3a S jet (2010-2014).
sHB | ¢eB | map | amp | Maif | MIOH | WMIOM | @Br | CEH | OKT | HOS | JeK
?‘;‘;aﬁoma’mc' BT | (o lso 114|118 [115 |91 |60 |ss |74 [so |10 |87
0,
?%‘iPI’IT“eHarp"A’ 174 | 253 | 358 | 37,34 | 3223 | 289 | 19,03 | 1576 | 18,57 | 21,19 | 28,37 | 23,79
0,
gg’i}’“me marp., % 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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DHepreTuueckuil 0anmaHC BETPOBOM U MOTPEOIIEMOMN BIEKTPOIHEPTHU
MOCEIKa, MPU UCIOJIB30BAHUU JBYX BETPORJICKTPOCTAHIIUN TIPUBEACH B Ta0-
nuue 8.

Tabnuma 8. DHepreTHUeckuii 6araHc BETPO-AU3EIbHOMN 3JEKTPOCTAHINH
100kBT1 (HoBOHMKOIBCKOE)

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

[Ipu ucnonb3zoBanue 2 BeTpoycTaHOBOK no 60 kBT kaxknas cpegHee 3Ha-
YeHUE MNOKPBITHS Harpy3ku coctaBisger 50,62%, MUHUMAIbHOE 3HAYCHHE
31,52% (aBrycT), MakcumanbHoe — 74,68 (Mapr).

HexBaTka 37€KTpOIHEPrUH OT BETPOAIEKTPOYCTAHOBOK 3a IO/l COCTaBJIs-
et 212886,6 kBTu. DTy 31€KTPO’HEPTHIO HEOOXOIUMO TMOJIY4aTh OT JAU3EIIb-
rerepatopa. [ ubpuaHas 31eKTpOCTaHIMS 00ECIIEUNBAET SKOHOMUIO TOTUIMBA
u I'CM.

[IpyHIMT TOCTPOECHUS BETPO-AU3EIIBHON IEKTPOCTAHLNH, 3aKIFOYAETCS
B BO3MOXKHOCTH TOJIYYCHHS JTOTIOJTHUTEIHHONW IHEPTHH OT BETPOYCTAaHOBOK
JUISl CHUDKEHHSI PacXoZOB Ha JM3EIbHOE TOIUIUBO. J(M3enb-reHepaTtop KOM-
MEHCUPYET HEXBATKYy IMOJIYYEHHON SHEPTUM OT BETPOYCTaHOBOK. [[is sToro
JIM3eIb-TeHepaTop JAOHKEH UMETh CHUCTEMY aBTOMATHUECKOTO 3aItycKa, pea-
THPYIONIYI0 Ha U3MEHEHHUE MOTPpeOIIieMOl MOIIHOCTH. B nepexoaHbIX pexu-
Max reHepUpOBaHHE, a TAKXKE MOKPBITHE MMKOBOIN MOIHOCTH NMPOUCXOIUT 32
cuet paboTtsl cuioBbIx Moayieit «Deltay NH PLUS-cepun 20 kBA (3ph-3ph)
U aKKyMYJIITOpHOI OaTapeu.

CunoBoit Mmoayne “Delta” mpeacraBmsieT co0oil UCTOUHHK OecmepeOoii-
HOTO MUTAHUS C PA3NUYHBIMU (HYHKIMOHATBHBIMA BO3MOXKHOCTSIMHU. AKKY-
MyJnsATOpHass Oarapesi BhIMoONHAET Oydepubie (yHkumu. Moaymu “Delta”
YCTaHABIMBAIOTCA B CIICIIUATBHOM CHIIOBOM IIKady.
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[Ipn HEXBaTKe TE€HEPUPYIOUIMX MOIIHOCTEH BETPOYCTAHOBOK CHIJIOBOU
MOJyJIb 3aIlyCKaeT AU3ENIb-T€HEPAaTOp, NHPU YBEIWYECHUU T'€HEPUPYIOIIUX
MOITHOCTEN BETPOYCTAHOBOK AU3elib-reHeparop oTkirovaerca. ABP mepe-
KJIFOYAEeT CETh BETPOYCTAHOBOK U JU3EJb-T€HEPATOPA.

[Tpu pabote Auzenb-reHepaTopa aKKyMyJsTOpHBbIE OaTapeu moj3apsixka-
FOTCSI.

CTpyKkTypHas cXeMa BETPO-AM3EIbHON 3JIEKTPOCTAHLMU MpEACTaBIeHa
Ha pUCYHKeE 22.

[ BerpossiekTpocTaHuus BerpoasexkTpocTaHuus
«Condor Air Max» «Condor Air Max» Apzenn-
reHeparo,
60 kBt 60 kBt parop
v pu—
r - p| AKKyMyasiTOpHASE Konrposiep
c N, ¢
u10B0i Kad Y OaTapes «EDS60»
«Delta» NH PLUS CuJ10Boii mKad -—
. v
)
«Delta» NH PLUS AKKYMYJISTOpHAsI KontpoJuiep
oarapes o «EDS60»
S —
Y
1 1
ABP «BIC-ATI'Y» Je

'

TToTpeduTen 2/1€KTPOIHEPTrUH ]

Puc.22. ®yHKuroHaNbHAs CXEMa BETPOAIEKTPOCTAHIIUH.

B cooTBeTcTBUU C SHEpPreTUYECKUM OalaHCOM BETPO-AM3EJIbHONU CHUCTE-
MbI AJeKTpocHaOxkeHus: cena HoBOHMKONMBCKOE MpU Ucnoib3oBaHue 2 BOY
CpeHEee 3HAYCHUE MOKPBITUS HArpy3ku coctaBisieT 50,62%, MuUHHMaIbHOE
3Hauenue 31,52% (aBrycr), MmakcumainbHoe — 74,68 (MapT).

Jlu3enbHas COCTaBIIAIONIAS YHEPTOKOMILIIEKCA UCTIONB3YETCs IO MEpe He-
nocrarka sHeprun BOY.

Cnenyer oTMeTHTBh, uTO B BeTporeHeparope «Condor Air Max» ucronib-
3yeTCsl aCUHXPOHHBIN TeHepaTop ¢ (a3HbIM POTOPOM C PETYIUPYEMBIM BO3-
Oy>xaeHueM, O00€CTeUnBAIONIMM CTAOMIM3AIUI0 BBIXOJAHOTO CTaTOPHOTO
HaIpPsHKEHUS.

Hcrounuk Oecrmiepeboiinoro mutanusi «Deltay oOecmeunBaer mnutanue
Harpy30K OT BETPORJIEKTPOCTAHIMN 4YEPE3 BBINPAMUTEIHLHO-UHBEPTOPHBIM
npeoOpa3oBaTelh ¢ HAKOIICHUEM H30BITOYHOW AJIEKTPOIHEPTHH B aKKyMY-
JATOPHBIX OaTapesix. B mepuosl 6€3BeTpusi, MUTAaHKWE HArPy30K MEPEBOUTCS
Ha aKKyMYJSATOpHBIE OaTapeu, MO Mepe pa3psga KOTOPBIX IPOU3BOIUTCS
BKJIIOUEHUE U3Eb-TeHEpPaTOpa U MEPEeBO Ha HEro morpeduTeneit 3IeKTpo-
sHepruu. Juzenb-reHepaTop oOecrneyrBaeT M MOA3APSAKY AKKyMYJISITOPOB
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yepes KoHTposuiepsl «kEDS60».

Takum 00pa3omM, Ha MpUMEpEe ABYX BETPOJM3EIIbHBIX DJIEKTPOCTAHIIHMA
pPa3TUYHON MOIIHOCTH MOKa3aHbl BapUaHTHI BHIOOpA IHEPTrETUYECKOTO 000-
pynoBanusa. KpoMe QyHKIIMOHAIBHBIX BO3MOKHOCTEM BBIOUPAEMOTO 000pPY-
JIOBaHUS, CIENYyET YUYUTHIBATH €r0 BO3MOXKHOCTH IO TIPEOOPA30OBAHUIO DJIEK-
TPUYECKOM MOIIHOCTU MPU COOTBETCTBYIOIIUX YPOBHSAX HAMPSKEHUS TPU
JIONYCTUMBIX YCIIOBHUSIX SKCIUTYaTalllu.

3.3 Bbi6op ob6opyanoBaHusa 13C

Jln3enbHble 3JIEKTPOCTAHIUU B THOPUIHBIX CUCTEMAX AJIEKTPOCHAOKEHHUS
BBITNOJIHSIOT BaXKHEUIIME (PYHKIIMY FrapaHTUPOBAHHOTO UCTOYHHMKA MUTAHUS.

Kpome Toro, B 3aBUCUMOCTH OT CTPYKTYpPbI BETPO-AU3EIBHOIO SHEPTeTH-
YECKOT0 KOMIUIEKCa, OH MOXKET BBITIONHATH OyQepHble (yHKINU, KOMIIEHCH-
pys myabscanuu MomHoctu BOC.

Hcxons u3 HEOOXOAMMOCTH OOECIIeUeHUsI MOTpeOUuTeNneil IEKTPOIHEP-
rueil B JI0OBbIX CUTyalUsX BBIOOp YMCIa U MOIIHOCTU JAM3EIb-T€HEPATOPOB
ClIeZTyeT MIPOBOAUTD C YUETOM CIEAYIONINX TPeOOBaHHMIA:

1. CymmapHasi MOIIIHOCTh arperatoB J0JbKHA ObITh Ha 25% Oosiblie
CYTOYHOT'0 MakcuMyMa Harpy3ku: Py = 1,25P,,,,

2. Jns ynmoOctBa obcmyxuBaHus, xenaTenbHo BbiOMpath JIC oau-
HaKOBOT'O THUIIOpa3Mepa.

3. 3arpy3ka Ju3elib-T€HepaTOpoB JOJDKHA HAXOAWUTHCS B Mpejenax
25-80% OTHOCUTEIIBHO HOMUHAIBHOM.

4. Konu4ecTBO MU3ETBHBIX 3JEKTPOArperatoB JOJKHO OBITh H30bI-
TOYHBIM JJI1 00ECTIeYeHHsI BO3SMOKHOCTH BBIBOJIA U3 PabOTHI arpe-
raToB JJIsi CEPBUCHOTO OOCTY>KMBaHUSA, TEKYIIETO U KallUTAIbHOTO
PEMOHTOB.

5. VYcnoBue s3kcrulyaTallMy JU3€IbHBIX JIEKTPOCTAHIIMM JOJKHBI CO-
OTBETCTBOBATh KJIMMAaTHUECKUM XapaKTEPUCTHKAM MECTHOCTH.

JUia aHanM3a TEXHMKO-dKOHOMHYECKUX mokasareneil [I9C Heobxonumo
OLIEHMBATh 3aBHCHUMOCTh pacxojia TOIUIMBA JM3€Jb-TeHepaTopa OT CTENEHU
€ro 3arpy3Ku.

Ha ocHOBe nuHeapu3anuy pacXOAHbIX XapaKTEPUCTUK JU3EJIbHOTO JBU-
rateiasi MOKHO HCHOJb30BaTh NPUOIMKEHHYIO (GOpMYIly AJis ONpPENesIeHUs
yAETBHOTO pacxo/a TOIUIMBa Ha reHepupoBanue 1 kBTu snexkrposnepruu:

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

rae G;, G, — dhakTHUecKrii 1 HOMUHAIBHBIA PAacX0/1 TOTUIMBA (111 OOJh-
IIIMHCTBA JIBUTATEICH MOIIHOCTHIO JAecaTKU-COTHU KBT G,=230-250 1r/xBT1u);
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Py, P, — dakTudeckas u HomuHanbHas MoiHocTh JIDC; Ky — ko3 duiment,
XapaKTepU3YIONIMK TOIUIMBOMOTPEOICHHE JH3eIs Ha XOJOCTOM  XOIy
(Kxx~0,3).

3Has yJnelbHOE IMOTPEOJICHHE IU3eis IS COOTBETCTBYIOIIETO PEXUMA
Harpy3ku U 00beM MPOU3BEACHHOUN 3JIEKTPOIHEPTUN MOKHO ONPEIETUThH KO-
JIMYECTBO M3PACXOJI0BAHHOIO TOIUIMBA 32 PACCMATPUBAEMBIN MEPUO] BpEMeE-
HU:

QT:GIW

rae W- sHeprus, Npou3BeAEHHAs 3a I€Hb, MECSLI, TO/.

[IpuMepbl TEXHUYECKUX XAPAaKTEPUCTUK HEKOTOpbIX OC mpuBeneHs! B
MIPUIIOKEHHH.

3.4 OueHKa 3KOHOMUYECKUX XapaKTepUCTUK BeTpO-
AN3enbHbIX 3NIeKTPOCTaHLUN.

K OCHOBHBIM KpUTEpHUSIM HKOHOMHYECKON 3PGHEKTUBHOCTH BETPO-
JIN3ENbHBIX 3JIEKTPOCTAHIIMI MOKHO OTHECTU NMPHUBEAEHHBIE TOJOBBIE 3aTpa-
Tl Ha | KBT yCcTaHOBIEHHON MOIIHOCTU 3JIEKTPOCTAHIMU M CTOMMOCTH 1
KBTu anekTposHepruu. JlaHHbIE KPUTEPHUM ONPEACISAIOTCA U3 CICAYIOLIUX

BBIPAKEHUN:

PyK+C
3 =—HP ;

P-ycTaHoBNeHHAst MOIIIHOCTh OOBEKTA AJIEKTpocHaOXeHus (KBT);
K-o6mue kanuranoBnoxenus (pyo.);
K= Kjer+Kyp + Kepp

rae K¢ — CTOoMMOCTh KOMIUIEKTHOTO 000pynoBaHus (pyo.);

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

Kerp — CTOMMOCTB CTPOMTENBHBIX M MOHTaXHBIX pabOT IO yCTaHOBKE
ANeKTpocTaHuu (moacranun) (pyo.);

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

rae T — SKOHOMHYECKUM CPOK CITyKObl 000pyI0BaHUS (JIET).
C — o0111er010BBIE IKCILTyaTallMOHHBIE pacXo/ibl (pyo.)
C=Coc + CpeM + Cyon + CLL.MOI‘I 5

rae C,i — FOAOBBIE PACXO/IbI HA IKCILTYaTAIIMIO CUCTEMBI JIEKTPOCHAOKEHUS
(py6.);

Cpew — TOZIOBBIE PACXO/bI HA IVIAHOBBIM PEMOHT (Pyo0.);

Cyon — TOJIOBBIEC pacxo/1bl Ha TOILIUBO (Pyo.);

Cim0n — TOJIOBBIE PACXO/IbI HAa IOCTaBKY TOIUMBa (PyO.).

Cebectoumocts 1 KBty anextposnepruu C, ;:
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Con = P“‘};rc py6/kBTy;

W — oOlmiee KOIMYECTBO AJIEKTPUUYECKON BSHEPruu, BbIpadaThIBaeMoe
AIEKTPOCTAHLMEN B TEYEHUH TOJa.

DKOHOMUYECKUI aHAJIN3 aBTOHOMHOTO 3JIEKTPOCHAOKEHHUS, MPHU CYIIe-
CTBYIOUIMX B PoccrM 3KOHOMHUYECKHMX YCIIOBHUAX B 3TOM 00JacCTH, MOXKET
ObITh HaIpaBJeH B OOJIBIIMHCTBE CIIy4aeB Ha COKpallleHHe OIOJKETHBIX J10-
tauuid. COOTBETCTBEHHO, TOBOPUTH O MPHUOBUIBHOCTU MPOU3BOJACTBA DJIEK-
TPOIHEPIHH B U30JIMPOBAHHBIX CUCTEMAX AJIEKTPOCHAOKEHUS Yallle BCEro HE
npuxoautcs. HopmatuBHbiil K03GGUIIMEHT peHTA0EIbHOCTH B TaKUX CUTYa-
[USX 11eJIec000pa3HO BHIOMPATh UCXOJIS M3 CPOKa CIYKOBI OCHOBHOTO JHEP-
reTUYECKOro 000py10BaHMUS.

OnpeneneHne 3KOHOMUYECKHX TMOKa3aTeleill MOKaKeM Ha MpUMeEpe -
OpUIHOI BETPO-AU3EIBHON 3JEKTPOCTAHIINY M. AJIATAEBO.

OO0mue KanuTalbHBIE BJIOKEHHS Ha CO3JaHUE BETPO-AU3EIBbHOW AJICK-
TPOCTAHLIMM NIPUBEJIEHBI B TabIULE 9.

Tabnuua 9. DKOHOMUYECKUE XapaKTEPUCTUKHU BETPO-AN3EIbHON CTAHIINH.

Ilena 3a
Kon-Bo, Cymma,
Ne Howmenknarypa ToBapa wr IIT., RUR
) RUR. ]
Berporeneparop 5/7 kWt-48Vdc LOW
WIND
1 http://www.cko- 3 299 000 897 000
systems23.ru/vetrogenerator.html
Maura 12 meTpoB 3 78 600 235800
3 | MuBeprop MAIT HYBRID 48.9 X3 27 kBt 1 269 700 269 700
VOLTA ST 12-200 200 A/h 12B 12 27480 329 760
Jln3enbHBIA T€HepaTop 2 CTENEHU aB-
tomatrzamuu AJ[11C-230-2P MoOIIHOCTBIO
> 10,8 kBT. Croumocts 192 500 py6. ! 192 500 192500
Hroro odopynoBanue 1924700
6 CT}?)OI/ITGHBHO—MOHTEI)I(HBIS paboThI 384 940
(20% oT cTouMocTr 000PYTIOBaHMUS)
Hroro 2 309 640

Cpok city»0bl OCHOBHOTO 00OOpynoBaHusi ctaHiuu T=20 jeT, cooTBeT-
CTBEHHO HOpMaTUBHbBIN Kod(huireHT penradenbHoctu Pu=0,05.

OCHOBHBIE AKCILTyaTallMOHHBIE 3aTPaThl MPUXOAATCS HA TOIUMBO. ['om0-
BOM NeuIMT 3NIeKTpodHeprun nocénka cocrasisier 3855 kBtu. Bpems pa-
00Tl au3ens momHocThio 10,8 kBT mis reHepauu 3Toro o0bEmMa IJIeKTpo-
sHeprum coctaBuT 128,5 vacos. [Ipu ynenbHOM pacxone AU3EIbHOTO TOIUIU-
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Ba 0,3 k['/kBT4, ero morpebyercst 1,2 TOHHBI B IO, WM, B CTOUMOCTHOM BBHI-
paxkeHuu, 43 Teicssuu pyosieit (tiena consapku 36 000 py6/T).

Jlig sKcmIyaTtaluy CTaHIMM HEOOXOJMMO JIBa CIIELUAINCTa CO CpeaHei
3apabotHo# atoit 22 000 pybneit B Mecsiil, uto coctaBuT 528 000 pyOeit B
rO/I.

3arpaThl Ha TEKYIIMH PEMOHT MOTYT ObITh MPHUHATHI B pasmepe 1% ot
cTouMoCTH 000pyaoBanus, 4to coctaBuT 20 000 pyOseii B ro.

OO01as cyMMa roJIoBbIX SKCIUTyaTal[MOHHbBIX 3aTPAaT COCTABUT:

C=43 000+528 000+20 000=591 000 py©.

[IpuBenénnbie rogoBeie 3aTpaThl HA | KBT yCTaHOBIEHHONM MOIIIHOCTH:

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

CebecTonMOCTb TPOU3BOIUMOM IIEKTPOIHEPTUU

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

4. CTPYKTYPA U COCTAB OBOPYJIOBAHUS ®OTOIJEKTPO-
CTAHIIUMN.

4.1 BapuaHTbl NOCTPOEeHUS hOTOINEKTPOCTaHLUN.

Conneunsie ortodnekrpuueckne crannuu (COC, ®IC, PV farms unu
PV plants) -3T0 0aMH K3 BUAOB 3MEKTPOCTAHIINNA, TEHEPUPYIOLIUIN IIIEKTPH-
YEeCTBO IYyTEM HEMOCPEACTBEHHOTO MpPeoOpa3oBaHUsl YHEPTUU COJHEYHOTO
U3ITy4YEHHS B DJIEKTPOIHEPTHUIO.

Jlist HagexxkHOro o0ecreyeHus: NOTPEOUTENS JIEKTPUUECTBOM C UCIIOJIb-
30BaHMEM COJHEYHOU 3Hepruu B cocTaB PIC kpome (HOTOIIEKTPUUECKUX
naneneit (PII) Bxoaut psij AOMOIHUTENBHBIX 3JIEMEHTOB, COCTaB KOTOPBIX BO
MHOI'OM 3aBUCHUT OT THIIA U HA3HAYEHUSI COTHEYHOM 3JIEKTPOCTAHIUU.

Paznuuaror gBa OCHOBHBIX THIIA COJHEYHBIX (DOTOIEKTPUUYECKUX CHU-
CTEM:

® ABTOHOMHbBIE CHUCTEMBI;
® CHCTEMbI, pabOoTaroIINe MAPAUIEIbHO C CEThIO.

ABroHOoMHass @IC, KpoMe CONHEYHBIX MaHENeW, KaK MPaBUIIO, COMEP-
KUT aKKymyJaTtopHble Oartapen (AB) m xoHTpomiep 3apspa-paspsaa. [lpu
HEOOXOJAMMOCTHU 3JIEKTPOCHAOKEHUSI MOTpeduTenel, TpeOyomX cTaHaapT-
Horo HanpspkeHus: 220/380B nepemeHHoro Toka, B coctaB @IC HE00X0AMMO
BKJIFOYUTH UHBEPTOP (pHC. 23).
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ConHeyHble

MoTpebutens
naHenu
KoHTponnep nepemMeHHoro
3apsga UHsepTop Toka
_/_ ——» —~
L
r
MoTpebutens

NOCTOAHHOIO
TOKa

AKKyMynsTopHas —
BaTtapen

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

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

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

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

Cepbe3HBIM HEOCTATKOM aBTOHOMHBIX DIC sBIIsIETCS HEOOXOIUMOCTD
UCIIOJIb30BAHUSL aKKyMYJIATOPHBIX Oarapeil, paOoTalmuX B HUKIMYECKOM
pexume. Yucno pabodynx MUKIOB PacHpOCTPAHEHHBIX KUCIOTHO-CBUHIIOBBIX
akkymyJsiTopoB HeBenuko (1500-2000), uto TpeOyeT MX 4acTOW 3aMEHBI.
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[IpumMeHeHre NPOMBIIUIIEHHBIX aKKyMYJIATOPOB C OOJBIIUM CPOKOM CITYXKObI,
HAIPUMEP HUKEIb-KaJAMHUEBBIX WM JUTUNH-UOHHBIX, TPEOYET 3HAUUTEITHLHOTO
yBEJIUYCHHS (PUHAHCOBBIX BJIOKEHUW Ha MOCTPOEHUE DHEPreTUYECKON CH-
CTEMBI.

Kpome Toro, HEOOXOIUMO YUYUTHIBATh, YTO B AKKyMYJATOPAaX TaKKe
UMEIOT MECTO MOTEPH dHeprur. B myumiem ciayyae, 3pGeKTUBHOCTD TIpoIiec-
COB 3apsiga-pa3psajaa akKyMmyJaaTopoB coctaBisieT 90%, u oHa yXyauiaercs mo
Mepe UX CTapeHUs.

UcnonszoBanrne ®OC npu HAIMYKUKM CETU TO3BOJISIET N30€KaTh MHOTHX,
€CJIM HE BCEX, HEJOCTATKOB aBTOHOMHBIX cucTeM. [lo cyTH, ceTh siBisieTcs
oonpiuM akkymyasitopoM co 100% KIII, koTopblit MOKET IPUHSATH BCE U3-
JIMIIKHA SHEPTUU.

CTpykTypHass cxeMa CeTeBOM (POTOIIEKTPUUECKON HIIEKTPOCTAHIIUU
npuBeeHa Ha puC. 24. DIEKTpUYECKast CETh MOXKET ObITh KaK JEHEHTpaIn-
30BaHHOM, TaK U JJOKAJIbHOW, 00pa30BaHHOM JTU3EIBHOMN JICKTPOCTAHIIUCH.

ConHeuHbe Batapen CeTesoii uHBepTOp

BHewHaa
3NeKTpoceTb

BxoaHoit N
CUETHUK

[epemeHHbIi ToK

MoCTOAHHLIN TOK

"3enéHoiii"
CYETUMK

CobcteeHHoe
Cuctema notpetnenue
MOHMTOpUHTA

Tpancdopmatop
0,410 kB

Puc. 24. Cmpyxkmypuas cxema cemegotl (homosneKkmpusecko 31eKmpocmanyuul

B cocrtaB cereBoii (HhOTOINEKTPUIECKON CUCTEMBI, KPOME COJHEYHBIX
OaTapeil, Tak)ke 0OBIYHO BXOST:

eCeTeBbIe MHBEPTOPHI, MPEOOPa3yIOIINe MOCTOSHHBIN TOK, TreHepupye-
MBIl COJTHEUHBIMU MAHETSIMHU, B TIEPEMEHHBIIH;

®KOHTPOJIJIEPHl MAKCUMAIBHOTO OTOOpa MOIIHOCTH C COJIHEUHBIX OaTa-
peit;
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eCHCTeMa MOHUTOPHUHTA, MO3BOJIAIONIAS OTCIICKUBATH TapaMeTphl pado-
YEro pexuMa COJTHEYHOM 3IIEKTPOCTAHIUY;

®IICHTPAJIM30BAHHAS CETh - JIMHUS DJIEKTpoIepeiad, K KOTOPOil Mmojco-
€JMHEHA 3JIEKTPOCTAHIINS;

®COOCTBEHHBIE TOTPEOUTENIN SIEKTPOIHEPTUU (TIPOMBIILICHHBIE WM
OBITOBBIC JIEKTPOIIPHUOOPHI).

B cBoto ouepenp, cereBbie POC 1o cnocody MOCTpOEHUs MOApPa3aes-
IOTCSl HA J]Ba OCHOBHBIX THUIIA!

- 0€3 aKKyMyJISITOPHBIX OaTapeii;

- C AKKYMYJISITOPHBIMH OaTapesiMu.

Ha mpaktrke HanOonblliee pacnpoCTpaHCHUE TOMYyIHIIN (POTOAIEKTPH-
YeCKHe CHCTEMBbI 0€3 aKKyMYJSTOpHBIX OaTapeit. bezakkymymnstopasie @OC
OUYeHb HAJCKHBI M MPAKTHUECKH HE TpeOyroT obcmyxuBaHus. Kpome Toro,
OHM 00JIaJJal0T MaKCUMaIbHON 3 (PEKTUBHOCTHIO UCIIOJIB30BAHUS SHEPTUU OT
COJIHEUHBbIX Oartapeit - oT 90 10 98%. B Takux cucremax MpUMEHSIIOTCS CIie-
[MaJIbHbIE MHBEPTOPHI, BEJIOMBIE CEThIO, KOTOPHIE HCIOJIB3YIOT CETh IS
(bopMHpPOBaHUS OMTOPHOTO HAIIPSIKEHUS JJI UX 3aIyCKa U CHHXPOHU3AIUH.

Henocrarkom momoOHBIX CUCTEM SIBISIETCS MPEKpaICHUE MUTAHUS T0-
Tpeburtenel npu OTKIIOYEHUHU LIEHTpalbHOU ceTH. Tak Kak ceTeBble MHBEP-
TOPBI BHIPA0ATHIBAIOT HANIPSDKEHUE, UICHTUYHOE CETEBOMY, TO MPU €ro MoTe-
pe uHBepTOp mepectaeT pabortath. [IpekpareHue reHepanuu CETeBBIX WH-
BEPTOPOB MPH TMPOIAIAHUN HATIPSIKEHUSI B CETH CBSI3aHO TaKXke ¢ obecreue-
HUEM O0€30MacHOCTH MpPU MPOBEACHUM PEMOHTHBIX padoTax (HEoOXOIUMO
00eCIeunTh OTCYTCTBUE HAMPSDKEHUS Ha JMHUH, €CIU IMOjava HampsHKCHUS
OTKJIIOUEHA JICKTPUKOM Ha MOACTAHIIUHN ).

JIIsi TOKambHBIX CHUCTEM DJIEKTPOCHAOKEHWS Ha OCHOBE JHU3EIBHBIX
AIEKTPOCTAHIIUM JOTIOJHUTEIbHBIMU OTPAaHUYCHUSIMHU HA UCIOJIb30BaHUE Ce-
TeBbix DOC sBisieTcs: HEBO3MOXKHOCTh oTkitoueHust JIDC u TtpeboBanue
obOecrnieueHus motpedutTenei snekTpudeckor MoiHocThio JIDC He MeHee
40% OT MOIIIHOCTU THOPUIHON CONTHEUHO-AU3EIBHOM AJIEKTPOCTAHIIUH.

IIpu HEeHanEeKHOM ANEKTPUUECKON ceTh MpUMEHSIOT PIC ¢ akKKyMyJisi-
TOpPHBIMU OaTapesiMu, KOTOpbIE SIBIISIOTCS TOopa3no Oosee CIOXKHBIMH, HO
MO3BOJITIOT CO3/1aBaTh CUCTEMBI OeciepeOOMHOr0 JIEKTPOCHAOKECHHS TTOTPEe-
oureneil.

MOoOUIHOCTh HHBEPTOPA B TAKUX CUCTEMAX OINPEIEISAETCS M0 CyMMapHOM
MOIIHOCTH HAarpy3Kd, KOTOPYIO HY’KHO NUTaTh BO BpEMsl aBapuil B CETH, a
JUTUTEIBHOCTh aBapyil ompenenser eMKocTb Ab M yCTaHOBJICHHYHO MOII-
HOCTb COJTHEUHOU OaTapeu.

Jlnst obecnieuennsi MakcuMaiabHO ()PEKTUBHON PaOOTHI aKKyMYJISTOP-
Has (HOTORNEKTPUUYECKasi CUCTEMa, COCIMHEHHAs C CEThI0, TPEOYeT UCIOb-
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30BaHUs CIEUUAIM3UPOBAHHOTO ABTOHOMHOTrO (OarapeiiHOro) HHBEpTOpa.
Bo3moskHbI 3 BapuaHTa NOCTPOEHHUS TaKUX cucteM [12]:

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

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

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

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

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

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

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

[Ipu ucnosnb30BaHUM CTAaHAAPTHOTO UCTOYHUKA OecriepeOoitHOro nura-
Husi(UBII), npu Hanuuuu cetu 3apsij akKyMyJIsITOPOB IPOUCXOIUT OT CETH, U
COJIHEUHbIe OaTapeu NMPaKTUYECKU HE HCIONb3YIOTCs. s MakCHUMaibHOTO
WCIIOJIb30BAHUSI SHEPTUU, BhIpaOaThIBAEMOW CONTHEUHBIMH OaTapesiMu, Mpu-
MeHstoT Koutpoiiep MPPT u cnienmanbablii HHBEPTOP ¢ PyHKIHEH mepena-
YU 3JIEKTPOIHEPTUU B HArpy3Ky WM CETh P HanpskeHus Ha Ab Bbllie 3a-
naHHoro. B atoMm ciydae, naxke ecinu Ab MOJIHOCTBIO 3apsiKEHbBI, SHEPTUS OT
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@I nampaBsieTcsi B Harpy3Ky, TEM CaMbIM YMEHbIIIAsl MOTPEOIEHNE OT CETH.
Ecnu Harpyska moTpeOisieT MEHbIIEe SHEPTUH, YeM BhIPA0ATHIBAIOT COJTHEY-
HbIe OaTapen, TaKOW MHBEPTOP MOKET WM HAIMPABISATh U3JIUIIKHU B CETh, UITU
YMEHBIIATh BBIPAOOTKY COJIHEUHBIX OaTapeil 3a cueT MOBBIMICHUS HampshKe-
HUS Ha akKymyJisitopax[12].

JIOCTOMHCTBaMM TaKUX CHUCTEM SIBJISIETCSI BO3MOYKHOCTh HUCIOJIb30BAHUS
SHEPI'UM COJHIIA, KaK MPU HATUYUU CETH, TaK U BO BPEMSI OTKIIOUYEHHU; BO3-
MOHOCTh BOCCTaHOBJIEHHUS paOOThI IPU JUTUTEIBHBIX MEPEPhIBAX B AIEKTPO-
CHA0KEHHUH U TIIyOOKOM pa3psjie akKyMyJaTopoB mmyTeM 3apsga Ab ot OII1.

K HenmocTtaTkaM cieayeT OTHECTH JBOMHOE MpeoOpa3oBaHUE COJTHEYHO-
ro 2JICKTPUYECTBA, YTO MPUBOJUT K JIOMOJTHUTEIBHBIM MOTEPSM B KOHTPOJI-
Jepe, WHBEPTOpE, YACTUYHO B aKKyMYJIATOpaXx; HUKIMYECKUN pEeKUM pado-
Thl aKKyMYJISTOPOB IPU TEPEpPhIBaX B LIEHTPAIU3OBAHHOM 3JIEKTPOCHAOXKe-
HUU, YTO IPUBOJIUT K UX OBICTPOMY M3HOCY.

st moctpoernst @OC HaHHOTO THMA MOTYT OBITH MCIIOJIB30BAHBI ClIe-
nytomue mozaenu uHBepTOopoB: Xtender XTH/XTM, SMA Sunny Island,
Xantrex XW, RichElectric CombiPlus, Outback GFX/GVFX u ap.

[Ipu aBapusix B CETH MHBEPTOP HAYMHAET IPEOOPA30OBHIBATH YHEPTUIO OT
aKKyMyJsITOpoB. Ecii conmHeuHbie OaTapen MOAKIIOYEHBI Yepe3 KOHTPOILIEP
3apsiia K aKKyMyJiaTopaM, TO UHBEPTOP HCIOJIb3YET COTHEYHOE JIEKTpUYe-
CTBO, U, €CJIM €r0 HE XBaTaeT, TO U SHEPIruio U3 akKymysstopoB. Ecnu con-
HEYHOU 3HEPruM OOJIbIIIE, YeEM HYKHO JJI MOTpeOUTenei, oHa UAET Ha 3apsi
aKKyMYJISITOPOB.

doTOdIEKTpUUECKAs CUCTEMA DJIEKTPOCHAOKEHUSI C CETEBBIM MHBEPTO-
poM Ha Bxozae UBII npencrasiena Ha puc. 25.

JlocTonHCcTBaMHu JaHHOM cxembl nocTpoeHuss @OC sBISIETCS BO3MOXK-
HOCTbh NPUMEHEHUS CETEBOIO U aBTOHOMHOT'O MHBEPTOPOB C MUHUMAJIBHBIM
HA0OpOM OMIUM, IMUPOKO MPEACTABICHHBIX HA PHIHKE MHOTOYMCIEHHBIMU
MPOU3BOJIUTEIAMU. AKKYMYJISITOPBI BCE BPEMSI HAXOJIATCS B 3apSKEHHOM CO-
CTOSIHHH, DKCILTyaTHPYIOTCS B OydepHOM peXUMe U MCTIOIB3YIOTCS TOJBKO
MIPU OTKJIFOUCHHSIX CETEBOIO JIEKTPUUECTBA.

®3C Takoro THMa 1EIECO00pPa3HO HCIOIb30BaTh B CHCTEMAaX 3JIEKTPO-
CHA0XEHHUS, B KOTOPBIX OCHOBHOE MOTPEOJICHUE COTHEYHOTO JICKTPUUYECTBA
MMEET MECTO JHEM, a OTKJIFOYEHHUS IIEHTPATM30BAHHOTO AJIEKTPOCHAOKEHUS
peIKKe U HeTOJTHE.

B nHeBHOE BpeMsi CyTOK CETEBOM WHBEPTOP OOECIEUMBACT PHEPrueut
BCEX MOTpEOUTENC, B TOM YHCIIE U pe3epBUPYEMbIX. M3NHUIIKU >HEpruu
HaIpaBJIsIOTCd B OONIYIO CETh TOJBKO B TEX CIyyasix, €ClIu MOTpeOieHue
MEHbIIIE, YEM TE€HEPUPYIOT COJHEUHbIe OaTapeu, MpU 3TOM DHEPTUs COJHIA
ucrnosibdyercss U Ha 3apsag Ab. DPGeKTUBHOCTh CETEBBIX WHBEPTOPOB, Kak
npaBuiio, coctasiisger 6osee 90%, uTo obOecreunBaeT XOpOoIIue dYHEepreTHye-
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CKH€ MOKa3aTeIn BCEeW CHCTEMbI 3JIEKTpOCHa0KeHUs. ENUHCTBEHHBIM HENO-
CTaTKOM SIBJIIETCS MPEKPAIICHUE KCIOIb30BaHUS YHEPTUM COJIHIIA TIPU aBa-
pUSIX B CETH.

DOTOINEKTPUYECKHE MOAY M
rpynna 1 rpynna 2

Fpynna 2 mcnone3yetca
NpK OTCYTCTBWKM HANPAMEHWA
B CETW ANA noglapana AB

CeTesoi
MHBEPTOP

MBI

CETh BaTaperHbid

WHBEPTOR

: Kentponnep |

e
______ 1 +

CONHENHBIA

Hepesepsupyeman Peszepeupyeman
AKKYMYNATO
Harpysxa yay P Harpyska

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

Momrnocts UBIT B Takux cuctemax BbIOMpPAETCSl MO MOIIHOCTU pe3ep-
BUPYEMOM Harpy3k M HE 3aBUCUT OT MOILHOCTH COJIHEUHbIX Oatapeit. Moi-
HOCTb CETEBOTO MHBEPTOPA MOXKET OBITh KaK OOJIbIIIE, TAK U MEHbILIE MOITHO-
ctu UBIIL. JIns oGecrieueHus] BOCCTAHOBIICHHUSI CUCTEMBI TIPHU TIIYOOKOM pa3-
psAlle aKKYMYJIATOPOB B CXEME JJIEKTPOCTAHUMU MOKHO IPELYCMOTPETh He-
OOJIBIIYIO COJTHEYHYIO Oarapero, KoTopas mojkitouaerca k Ab yepe3 KoH-
TpoJuiep 3apsiia (rmokasaH MyHKTUpoM).Eciam oTkimrodeHus: KpaTKOBpEMEH-
HBIE, TO JAHHBIE 3JIEMEHTHI MOXKHO HE UCIIOJIb30BAaTh.

Haunbonee yHuBepcaabHbIMU SBISIOTCA (DOTOAIEKTPUUECKUE CUCTEMBI C
ceTeBbIM UHBepTOpOM Ha Bhixojze MBII, puc. 26. B nanHoO# cxeme moctpoe-
HUSL JIEKTPOCTAHLMU TaKXK€ HCIOJIb3yeTCs] BBICOKOA(D(PEKTUBHBINA CETEBOM
WHBEPTOP, HO B OTJINYKE OT MPEIBIAYIIEH CXEMBbI, TPU OTCYTCTBUM HaIpsikKe-
HUSI CETHU COJTHEUHbIE OaTapeu MpoJI0JDKAIOT MUTATh PE3EPBUPYEMYIO HArpy3-
KY U 3apsKaTh aKKyMYJISITOPBL.

B HOpManbHOM pexuMme, NMpU HAJUYUKM HAOpPsDKEHHUS B CETHU, CETEBOM
MHBEPTOpP CHAOXAET SHEpPruer pe3epBUpyeMyr0 Harpysky, npu 3tom KIIJ]
npeoOpa3oBaHus UHBEPTOPA OYEHB BbICOKUH - Oosee 90-95%. Eciu Harpy3ka
NOTpeOIsIeT MEHbIIEe, YeM BbIpaOATHIBAIOT COJIHEYHBIE OaTapeu, H3JIUIIKU
SHEPTUU UIYT HA 3apsij aKKyMyiasTopoB. Eciu Harpyska notpebisier 6osblie
- TO HeJocTarolas sHeprust 6epercs u3 cetu. [locne monHOro 3apsina akky-
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MYJISTOPOB H3JIMIIKH SHEPTUM HAIPABISAIOTCS B OOIIYI0 CETh W MHUTAIOT
OCTaJIbHYIO HArpy3Ky.

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

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

HebonbLana coNHevyHan
6aTapen Ana noasapana
1 BOCCTaHOBNEHUSA
aKKYMYNaTOpOB

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

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

JlocTOMHCTBaMU CHUCTEMBI SIBISICTCS 3(PPEKTUBHOE MCIOIb30BAHHUE aK-
KyMYJISITOpHBIX OaTapei (pabota B OydepHOM pexume), 3(h(EeKTUBHOE HC-
M10JIb30BaHUE BO300OHOBIIAEMON COJTHEYHOW IHEPTUU, BO3MOKHOCTH BOCCTa-
HOBJICHUS MIPU TIIYOOKOM pa3psiieé aKKyMYJIATOPOB MPU MCIOJIb30BAHUU HE-
oonemioit Ch, moakmoueHHor kK Ab depe3 koHTposuiep 3apsiia (mokaszad
MYHKTHUPOM).
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K HenocraTkaM cienyeT OTHECTH HEOOXOJIMMOCTh MPUMEHEHMSI CIIELU-
aJIbHBIX THOPUAHBIX AaBTOHOMHBIX MHBEPTOPOB, KOTOPbIE MOTYT 3apsixkaTh Ab
C BBIX0/Ia, @ TAK)KE HANPABIATH U3JIUILIKU COJIHEYHOM SHEPTUU B CETh. Takou
WHBEPTOP JOJDKEH WJIM J1aBaTh CUTHAJ Ha OTKJIFOYEHHE CETEBOI0 MHBEPTOPA,
WJIM TIOBBIIIATH YACTOTY HA BBIXOJE JJI YIPABJIECHUS CETEBBIM MHBEPTOPOM
(OONBIIMHCTBO CETEBBIX MHBEPTOPOB MPEKPAIAIOT pabOTy MpH BBIXOJE Ma-
paMeTpOB YacCTOTHI 3a 3aJlaHHbIE Mpeaensbl). JlJIsi MOCTPOEHHs TaKMX CUCTEM
HEOOXOJAMMBI MOJIEM HWHBEPTOPOB, OOECIEUMBAIOIINE BBINOJHEHUE BBIIIE-
nepeuyuciaeHubix (GyHkui, Hanpumep, Steca Xtender XTH/XTM, SMA
Sunny Island, Xantrex XW, RichElectric CombiPlus u np.

BrInonHeHHBI CpaBHUTENBHBIM aHanu3 cxeM noctpoenus ®IC mnoka-
3bIBACT, YTO IIPUMEHEHUE CETEBBIX MHBEPTOPOB U CXEM BKIIIOYEHHS, MOKA-
3aHHBIX Ha pHUC. 25 U 26, B OOJIBIIMHCTBE CIIy4aeB MOBBIMAET (P(HEKTHUB-
HOCTb CHUCTEMbI,0COOEHHO €CJIM 0OJIbIIIasi 4aCTh COJIHEYHOW dHEPIuu MoTpeo-
nsercs B AHeBHOE Bpems. [Ipumenenue cnennanbabix MBI ¢ BO3MOXKHOCTEIO
3apsiaa Ab ¢ BeIX0J1a MO3BOJISIET UCIONIb30BATh CETEBBIE (POTOIIEKTPUUECKUE
MHBEPTOPHI JaK€ BO BPEMs MEPEPHIBOB B JIEKTPOCHAOKEHUU OT LEHTPaJIH-
30BaHHOM CETH.

[IpoBeneHHBIN aHANMM3 MOKA3aJl, YTO CXEMbI OCTPOCHUs (DOTOIIEKTPHU-
YECKUX CHCTEM JIOCTATOYHO Pa3HOOOpa3HbI U TPEOYIOT MPUMEHEHHS CreIra-
JM3UPOBAHHOTO SHEpPreTnyeckoro odopyaosanus. [lpu 3tom s3ppexTuBHOCTD
BCEU DHEPreTUUYECKOM CUCTEMBI OyI€T BO MHOTOM OIPEAEATHCS COCTABOM U
XapaKTEepPUCTUKAMU UCIOJIb3yEMOTr0 3HEPreTHUYECKOro 000py0BaHUSI.

OpnHoil U3 BeAylIMX MUPOBBIX KOMIIAHUH O pa3paboTKe, MPOU3BOJICTBY
U peajn3aliy YHEPreTUYECKOro 000py10BaHus U IPUOOPOB AJIsl TOCTPOEHUS
pa3MuYHBIX CHCTEM OJHEprocHabdkeHus sABisercs kommanus SMA  Solar
Technology AG [12].

Texnonorun SMA, pa3paboTaHHbIE C UCIOJB30BAHUEM MOCIEAHUX JO-
CTH)KEHUH B 0OOJIACTH 3JEKTPOHUKH, MO3BOJISIIOT MOJIYYUTh MaKCUMAJbHYIO
3¢ (HEeKTUBHOCTh OT aBTOHOMHBIX, CETEBbIX U PE3EPBHBIX CHUCTEM 3SHEPro-
CHA0KEHMsI HA OCHOBE KaK TPaJULMOHHBIX, TAK U AJIbTEPHATUBHBIX UCTOYHU-
koB sHeprun. Kak texnomormueckuit mmnep, SMA Solar Technology paspa-
0aThIBaCT M MPOU3BOJIUT BBHICOKOI(PexTuBHBIE HHBEPTOPHI OT 2 10 1000xBT
JUTSl YCTaHOBOK JIFO0OT0 pa3mepa, BCeX KJIaCCOB MOIIHOCTU U crienu(DUKAIUH.

JIunelika OCHOBHOM NPOAYKIMM KoMmmnaHum SMAmpencTaBieHa B
Tab:1.10.
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Tao6n. 10. Jlunetika npooykyuu komnanuu SMA Solar Technology AG

Toprosas mapka,

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

250 to 1600 kW

BbIE UHBEPTOPBI

MBIIIJICHHBIX BJICKTpO-
CTAHIUAX OONBIION
MOIIHOCTH

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

OCHOBHBIM HamIpaBJCHUEM JICSITEILHOCTH KOMIaHMU SMA sBisiercs
pa3paboTka W MPOU3BOJCTBO MHBEPTOPOB. MIHBEPTOP SBIACTCS TEXHHUUECKHU
HanOoJiee BaXKHBIM KOMIIOHECHTOM JIFOOOM YHEPTreTHYECKOM CHCTEMBI, B KOTO-
PO MCIOIB3YIOTCS TEHEPUPYIOIIME YCTAaHOBKM Ha MOCTOSSHHOM TOKE, TaKue
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KaK coyiHeuHas Oartapesi, BeTporenepartop, nuBepropsas J9C u ap. Nusep-
TOp - MpeoOpa3oBaTeib HANPSKEHUS - YCTPOMCTBO, KOTOpoe mnpeolOpa3yer
MOCTOSIHHBIN TOK B TIEPEMEHHBIN TOK C 3aIaHHBIMU TTapaMeTpaMu (HampspKe-
Hue, yactora). Kpome Toro, kak MHTEIIEKTyallbHasi CUCTEMA, OH KOHTPOJIU-
pyeT W ympaBiseT pabOTOW BCEH HSHEPTreTUYECKOW CHCTeMbl. VHBEPTOPHI
SMA xapaktepusyroTcsi BbICOKOH 3¢ dekTnBHOCThIO. Hampumep, pazpado-
TaHHBIA KoMmIaHue mHBepTop Sunny Mini Central, umeer >3 peKTUBHOCTD
ooxee 98%.

SMA mnpennaraer pazHooOpa3Hble MOJIETH UHBEPTOPOB, KOTOPbIE MOXK-
HO pa3[eUTh MO TPEM BAXKHBIM XapaKTEPUCTUKAM: MOIIHOCTh, CIOCO0
BKIIIOUEHUSI Ha CTOpOHE MocTossHHOTO Toka (DC)u Tomomorust snexTpuye-
CKOM CXEMBI.

BaxxHON TeXHUYECKOM XapaKTEpUCTUKON MHBEPTOPOB SIBISIETCA CIIOCOO
BKJIFOYEHHUS] Ha CTOPOHE MOCTOSIHHOTO TOKAa, KOTOPBIM OMpenessieT BO3MOXK-
HbI€ BapUaHThl COECOUHEHMS (POTOAIEKTPUUYECKUX MOJIYJIEH C MHBEPTOPOM.
JlanHast mpoOJieMa BbI3BaHA TEM, YTO BO MHOTHX (0OCOOEHHO KPYITHBIX ) (DOTO-
AIIEKTPUYECKUX CTAHIMIX COJHEYHas Oarapesi MOXKET COAepkKaTh HECKOJIBKO
MacCUBOB (DOTOINEKTPUUYECKUX MOJyJIeH, KOTOphIE HMEIOT pa3Hyl OCBe-
IIEHHOCTh, U )K€ PA3IUYHbIN THII, & COOTBETCTBEHHO U Pa3HbIC SHEPreTH-
YECKHE XapaKTepUCTUKU. [l MaKCUMaNbHOTO MCHOJIb30BAHUS DHEPIUU
coiHua komnanuss SMA pa3paboTaia cnenuaibHble MHOTO3BEHHBIE MHBEP-
TOPHI.

MHoro3BeHHbIE WHBEPTOPHI UMEIOT JABa WM 0OoJiee 3BEHBEB BXOJIOB,
KKl U3 KOTOPBIX UMEET CBOM COOCTBEHHBIN TpEeKep MOMCKa TOYKH MakK-
cuManbHoi MoutHocTH (MPP tracker) (cm. Hmke). OcoOblit mHTEpec mpea-
CTaBJISIET MACCUB U3 (POTORIEKTPUUECKUX MOIYJIEH ¢ MHOXKECTBOM 4YacTHUY-
HBIX TTOBEPXHOCTEH, KOTOPbIE HANIPABJICHBI B PA3JIMYHBIX HAMPABICHUSIX WU
YaCTUYHO 3aTE€HEHHBI.

['maBHBIE UHBEPTOPHI UMEIOT TOJBKO OJMH TPEKEp MOMCKa MaKCHUMAallb-
HOM MOIIIHOCTH, HECMOTPsI Ha 0ojiee BBICOKOE 3HAUEHHE BBIXOJHOW MOIIHO-
ctu. OHU 0COOEHHO XOPOIIO MOIXOAT JUIsl KPYITHOMACIITAOHOW (POTOAICK-
TPUUECKON CTAHLUU C OJHOPOJHBIM MacCHBOM (POTORIEKTPUUECKUX MOJY-
Ten.

C TOYKHM 3peHus] TOMOJOTHH AIEKTPUUYECKONW MPUHIIUITHAIBHON CXEMBI,
OPUHATO pa3inyaTh ogHO(a3HbIe U Tpex(da3sHble MHBEPTOPHI, U YCTPOMCTBA C
Tpancopmaropamu u 6e3. B 60nbmMHCTBE (POTOATEKTPUUECKUX YCTAHOBOK
MaJjoil MOIIHOCTH HCIOJb3YIOTCS OJHO(Ma3Hble MHBEpPTOphl. OHAKO, eciu
MOIIIHOCTh 3JIEKTPOCTAHIIMHM TPEBBIIIAET OMpPEAENEHHbI ypOBEHb, HEO0XO-
JIUMO HCTIOJb30BaTh CUCTEMY C HECKOJbKMMH OAHO(A3HBIMU HMHBEPTOpPaAMHU
K Tpexdaszubiii nuHBepTOp. Takum 00pa3om, Harpy3ka TpexdaszHoil pacmope-
JEJIUTENBHON CeTH OyIeT ypaBHOBEILICHA.
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TpancpopmaTop CyKUT JUIsl TAIbBAHUYECKON pa3BsI3KU MexXAy (OTO-
AJEKTPUYECKON YCTAHOBKOW MU PACHPEACITUTEIBHON JJIEKTPUUECKOU CETHIO
(4To siBNsIETCS 0053aTENBLHBIM B HEKOTOPBIX CTPAHAX) U MO3BOJISET 3a3€MIISITh
(hOTORIEKTPUICCKUN MOJYJIb (HEOOXOAUMOE YCIOBHE PabOThl HEKOTOPBIX
TUTIOB (POTORNIEKTpUUECKHX MoxyJieit). Mcnonb3oBanue GectpancdopmaTop-
HBIX WHBEPTOPOB MPEAMOYTUTEIHHO, T.K. OHH UMEIOT, KaK MPaBUJIO, MEHb-
e MaccorabapuTHBIE TOKA3aTelid, M, KPOME TOro, 00JagaroT OOJBIITUM
KTII.

OnHOM U3 BaKHEWIIMX 3a/1a4 UHBEPTOPA SIBISAETCS MOAAEPKAHUE OITH-
MaJbHOTO YPOBHS BhIpaOaThIBAEMOU (DOTOIIEKTPUUSCKUMH MOIYJISIMHA MOTII-
HOCTH.

B 3aBucumocTH OT Temneparypbl U MHTEHCUBHOCTH MAJAIOIIEro U3Iy-
YEeHUsI, BCEr/la CylIECTBYET TOYHOE COOTHOIICHUE MEXIY CHUIION AJIEKTpHUUe-
CKOTO TOKa W HampsHKEHHEM, MO3BOJISIONIEE (POTOAIEKTPUUIECKOMY MOJIYIIIO
BbIpa0aThIBaTh MAaKCUMAIBHYIO MOIIHOCTh. DTO TaK)K€ HA3bIBACTCS TOYKOMN
MAaKCHMaJIbHOW MOIIIHOCTH.

[TockonbKy TeMrepaTypa ¥ UHTEHCUBHOCTb MAJAIOIIET0 U3ITyUeHHUs T10-
CTOSTHHO MEHSIOTCS (OCOOCHHO TIpH TPOXOXKICHWH OOJIaKOB), CHCTEMa
YOPABJICHHUS] WHBEPTOPOM JOJHKHA TMOCTOSIHHO OTCIICKHBATH TOUYKY MAaKCH-
MaJbHOW MOITHOCTH JISI TOTO, YTOOBI (POTOAIEKTPUIECKUE MOJTYJIH BhIpaba-
THIBAJIW MAaKCUMAJIbHO OOJIBIIIOE KOJWYECTBO AJIEKTpUUECKOM sHepruu. s
ATOW IIETM MCTOJIb3YeTCs MporpaMMa, KoTopas HazbiBaeTcsl « Tpekep Makch-
MaJbHOW MOIIHOCTH». MHOT03BEHHBIC HHBEPTOPHI UMEIOT B CBOEM COCTaBE
HECKOJIbKO TPEKEPOB MaKCHMAaJIbHOW MOIIHOCTH, YTOOBI MO-Pa3HOMY CKOM-
MMOHOBAaHHBIE 3B€Hbs PA00TAIU HE3aBUCUMO.

[TomuMo conHe4yHOM OaTapen, MHBEPTOP TaKXe KOHTPOJIUPYET pachpe-
JIEUTENIbHYIO 3JIEKTPUYECKYIO0 CETh, K KOTOPOM OH mojkitoueH. Eciu BbI-
XOJTHOE HAMpsKEHUE W YacTOTa HE COOTBETCTBYIOT 3aJaHHBIM IPEAEIbHBIM
3HAYEHUSM, TO MPOU3ONAECT OTKIIOYCHHE (HOTOIIEKTPUUECKON CTAHIIUU OT
CeTH WM OyaeT MPOM3BOJIUTHCS TpaBepca CETH I obecredeHus Oe3zomnac-
HOCTH, B 3aBUICUMOCTH OT MOTPEOHOCTEN MecTHOTO orneparopa cetu. O1HaKo,
€CJIM UMEETCsI HeOOIBII0e YBETUYCHUE YaCTOThI, HHBEPTOP COOTBETCTBEHHO
CHU3UT CBOIO MOIITHOCTb, YTOOBI 00ECTICUNTh TPEOOBAHUS, MPEIBSIBIIEMBIE K
CETH.

Kpome Toro, B OONBIIMHCTBE CIy4YaeB MOYTH Kaxabli SMA uHBepTOp
UMEET YCTPOHUCTBO, KOTOPOE MOXKET O€30MacHO MPEePHIBATh TOK OT (HOTOAIEK-
TpUYECKUX Mojyse. DoTodeKTpuyecKkue Moy U (YHKIIMOHUPYIOT, KOTa
Ha HHUX MaJaeT CBET U HE MOTYT OBbITh OTKIItOUEHbI. OTKIIIOUeHHE KaOessi UH-
BEpTOpa BO BpeMsi pabOThl MOXET NMPUBECTH K BO3HUKHOBEHHUIO OMACHBIX
ANEKTPUUECKUX YT, KOTOPhIE HE TACHYT U3-3a MOCTOSIHHOTO TOKA.
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NuBepropel SMA cOOTBETCTBYIOT Kjaccy 3amuThl [IP65, uto mo3posisieT
AKCIUTYaTUPOBATh UX HA OTKPBITOM BO31yXe. sl OXJIaKI€HHS 3JIEKTPOHHBIX
KOMITOHEHTOB YCTpOKcTBa KoMianus SMA pazpaboTana crienuain3upoBaH-
HYIO ¥ BBICOKOHAJIeXKHY0 cucteMy oxiaxaenus OptiCool.

Bce Mozienu MHBEPTOPOB, BBITYCKAEMbIX KOMITaHHEeH SMA, MOXHO pas3-
JICJIUTH Ha JIB€ OOJIBIINE IPYIIbl: CETEBbIE U aBTOHOMHBIE (OaTapeiHble).

CereBble CONHEYHbIE MHBEPTOPHI SMA mnpenHa3sHaueHbl ISl MPSMOTo
COMNpsKEHUs (DOTOIEKTPUUECKUX MOJYJIEH C CEThI0 MepeMeHHOro Ttoka. K
CETEBBIM OTHOCATCS JIMHEHKU Mozener napepTopoB SUNNY BOY, SUNNY
MINI CENTRAL u SUNNY TRIPOWER, xoTopbie mpeoOpa3oBbIBaIOT I0-
CTOSTHHBI TOK, MPOU3BOJUMBIN COJTHEYHBIMU MOJIYJISIMU, B TEPEMEHHBIMH,
CTAaHJAPTHOM 4aCTOTOW M aMIUIMTYJIOW, U HAIMPABISIIOT €ro B ceTh. CeTeBble
uneepTopbl SMA umeror Boicokuid KIIJ[ (1o 99%) u ucnonHeHsl B 3alliu-
LIEHHOM KOpITyce JUIsl Pa3JIMYHbIX YCIOBUN IKCIUTYaTALUH.

Campble momnyssipHabie, 3G (PeKTUBHBIE U yIOOHBIC, COTHEYHbIE UHBEPTO-
pbl SUNNY BOY komnanuu SMA onTUMaiabHO MOAXOMST JJI1 MCHOJIb30Ba-
HUS B MaJIBIX M CPEIHUX (POTOANEKTpHUecKuX cuctemMax. ColHeUHbIe HHBEP-
topel SMA SUNNY BOY mnpeana3znaueHsl [jisi paOOThl KaK B COJTHEYHBIX
(OTORIEKTPUUECKUX CUCTEMAX, PAOOTAIOIINX MMAPAIETBHO C CEThIO LIEHTpa-
JM30BaHHOTO 3JIEKTPOCHA0XKEHUS, TaK U B PE3EPBHBIX U aBTOHOMHBIX CHCTE-
Max JJIEKTPOIMTaHHUsA, COBMECTHO ¢ uHBepTropamu Sunny Backup, Sunny
Island.

HNuBepropsr SUNNY BOY ocHaiiensl (pyHKIUEH OTCIASKUBAHUS MakK-
cuManbHoi MoiHoctu OptiTrac MPP, 6marogapst KOTopoii, oHU Bcerjaa pa-
00TalOT B ONTUMAIBHOM PEXHME, Ja)XKe MPU PE3KUX MepeMeHaxX MOTOAHBIX
YCJIOBHUM, HAJEKHO MpeoOpasys COTHEUHYIO SHEPTUI0 ¢ MaKCUMAaJbHOU 3(-
dbekTuBHOCTBIO. MIHTErpupoBaHHas cucrema oTkiItoueHus: Harpy3ku ESS DC
yIOPOILAET YCTAHOBKY U B TO K€ BPEMsl CHHXKAET OOIIYI0 CTOMMOCTb (pOTO-
BJIEKTPUYECKON CHUCTEMBI.

Bricokuii KITJI naBepropoB SMA SUNNY BOY obGecneunBaeT mak-
CUMAaJIbHYI0 IPOU3BOAUTENHFHOCT CUCTEMBI M THOKOCTH B €€ IJIaHUPOBAHUH.

Conneunsie naBepTopsl SMA SUNNY MINI CENTRAL — BbIcOKO3 -
(dektuBHBIE TIpeodOpazoBaTenu coaHeuHoi 3Hepruu ¢ KIIA no 98%, noaxo-
JAT JUIsl IOCTPOEHUSI COJIHEYHBIX SHEPIeTHUECKUX CUCTEM CpPETHEH MOIIHO-
CcTH, OT 15 KBT 1 BbIIIIE.

HNuBepropsr SUNNY MINI CENTRAL ocHalieHbsl MHOKECTBOM (DyHK-
LW, TTOBBIIIAIOMINX BO3MOKHOCTH U MPOU3BOJUTEIBHOCTh CHCTEMBI, a TaK
K€ YHPOLIAIIMNX UX MHCTALAINID. DYHKIMS OTCIECKUBAHUAS MaKCHMalb-
Hoil MomHoctu OptiTrac MPP mno3Bosser unBepropam SUNNY MINI
CENTRAL Bcerga paboTtaTh B ONITUMAIBHOM PEXUME, TaKE MIPU PE3KUX TIe-
peMeHax MOTOAHBIX YCJIOBUM, HAJEKHO IMPeoOpasysl CONHEUHYIO 3HEPTHUIO C
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MaKCUMabHOU 3P (HEeKTUBHOCTHIO. VIHTErpupoBaHHas CUCTEMa OTKJIIOYEHUS
Harpy3ku ESS DC ympoiaer ycTaHOBKY U B TO K€ BpeMs CHUKAET OOIIyIO
CTOUMOCTH (hOTOIJIEKTPUUECKON cucTeMbl. JINTON aTOMUHHEBBIM KOPIyC U
CUCTEMa aKTHUBHOI'O KOHTpouisi TemrepaTypbl OptiCool mo3BossitoT ycraHas-
JMBaTh WHBEPTOPHI HEMOCPEICTBEHHO BO3JIE COJHEYHBIX MaHENe, TeM ca-
MBIM CHMYKasi CTOMMOCTh KaOeJbHBIX JIMHUH, a TaK )K€ SKCIUTyaTUpOBaTh COJI-
HEYHbIE NHBEPTOPHI B JTHOOBIX KIIMMATUYECKHUX YCIOBUSX.

Hanuune B cepun unBepropoB SUNNY MINI CENTRAL npeo6paso-
BaTesel ¢ ralbBAHMYECKOW Pa3BsI3Koi U OECTpaHCPOPMATOPHBIX HHBEPTOPOB
MO3BOJISIET MOA00PATh UX ISl Pa3IMYHbIX TUIOB MOJAKIIOYEHUH, HaAIpUMep,
KPUCTAJUIMYECKUX WM TOHKOIUIEHOYHBIX MoAyJed. Takke B COYETaHHH C
oamancupokoir momHocth SMA, SUNNY MINI CENTRAL wuneanbHO
NOAXOMAAT Jisi TpeX(aszHbIX CHCTEM; OJiarojapsi KOMIICHCAIIMM PEAKTUBHON
MOIIIHOCTH, OHH MOJACP>KUBAIOT CTAOMILHOCTh CETH U MOTYT OBITh UCIOJIb-
30BaHbI B PA3JIMYHBIX MO MaciiTadaM MpoeKTax (GOTOIIEKTPUIECKUX yCTaHO-
BOK.

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

Conneunsie uaBeptopsl SMA SUNNY TRIPOWER — nepenoBbie Bbi-
cokod(deKTHBHBIC MPe0oOpPa30BaATENN COJHEYHOW SHEPTHH JIJIST TTOCTPOCHUS
(OTOREKTPUUECKUX CTAHIIMI MOIIHOCTBIO IO MHOTUX METaBarT.

bnaronaps texnonoruu Optiflex ¢ aByms Bxogamu MPP u mmpokomy
nyarna3zony BxogHoro HampsbkeHus uaBepTopsl SMA SUNNY TRIPOWER
SBJISIFOTCSL BBICOKO aJalTUBHBIMU YCTPOMCTBAMU, MOAXO/S MPAKTUUECKU IS
BCEX CYIIECTBYIOIUX KoH(purypauuii. Cucrema 0e3omacnoctu Optiprotect ¢
caMOHacTpauBarouieiicss PyHKIMEH BBISABICHUSI HEUCIPABHOCTEH, 3JIEKTPOH-
HBIM IIPEAOXPAHUTEIIEM U BCTPAMBAEMbBIM Pa3PSIHUKOM 3allUThI OT MEPEHA-
npsHKeHUsT B 1enu noctossHHOro Toka (tun II) obecrneunBaeT BhICOUANITyIO
HKCIUTYaTallMOHHYI0 HaJexXHOCTh. [lepenaua nannsix yepe3 Bluetooth®, a
tak xe yepe3 SMA WebConnect Hanpsimyto Ha Sunny Portal, 6e3 nomosnu-
TEJIbHBIX YCTPOMCTB, MO3BOJSET MOCTOSHHO OTCIIEKMBATH MPOU3BOAUTEIb-
HOCTb CUICTEMBI YEPE3 UHTEPHET.

Mopnemn - 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 np.

K cepun aBTOHOMHBIX (OaTapelHbIX) HHBEPTOPOB OTHOCATCA JMHEHKU
mogeier SUNNY ISLAND u SUNNY BACKUP.

HNuBepropsl Sunny Island - 310 nByHampaBieHHble mpeoOpa3oBaTenu
HaMpsHKEHUs, KOTOpble 00BbEAMHSIOT B cebe 3 yCTpoHCcTBa - MHBEPTOp, 3a-
PAHOE YCTPOMCTBO M aBTOMATHUYECKOE pelle MEePEeKIIoYeHNs Harpy3ku. OHu
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MpeHa3HAYeHHBI JIJI1 aBTOHOMHBIX M PE3EPBHBIX CHUCTEM 3JIEKTPOMUTAHUS
MOBBILICHHON HAJIEeKHOCTH. MIHBEPTOpPHI MMEIOT HICATbHYK) CHHYCOMAAIIb-
HYI0 ()OpMY BBIXOJHOT'O HAIPsDKEHHUS, BBICOKHE MEPErpy30yHble XapaKTepH-
CTHKH, MaJIO€ SHEPTONOTPeOICHUE B PEKUME OKUAAHUS U XOJIOCTOTO X014, a
TaK)Ke BBICOKYIO 3((HEeKTUBHOCTH — A0 95%.

HNuBepropsl Sunny Island, B codeTannu ¢ akkyMyJIsITOpHBIMU Oatapes-
MU, TIO3BOJISIIOT (POPMUPOBATH ABTOHOMHYIO CETh IMEPEMEHHOr0 TOKa, KOTO-
pasi OTBEYaeT CaMbIM BBICOKMM CTaHIapTaM KadecTBa. B cucremax Ha 0aze
uHBEepTOpoB Sunny Island renepatopsl U MOTpeOUTENU FIEKTPOIHEPTUN HH-
TErPUPOBAHBI B CETh B paBHO Mepe. DOTOAIEKTPUUECKHE U BETPOCUCTEMBI,
TOIuIMBHBIE reHepaTopbl 1 MUKpol DC unmu TOLI (TemnosanekTpoueHTpain)
MOTYT OBITh COEIMHEHBI HAa CTOPOHE MEPEeMEHHOro Toka 220 BOJBT Tak Ke,
Kak 0OblyHBIE TOTpeOuTenu. TakuM oOpa3oM, aBTOHOMHbBIE CETH Ha MHBEP-
Topax Sunny Island umeror ABa pemaronux MpeuMyIlIecTBa: B CUCTEME TlIa-
HUPOBAHUS W KOH(PHUTYpHUpPOBAaHUS ABTOHOMHOW CETH TEPEMEHHOTO TOKa
MO’KHO JJOCTUYb BBICOKOW CTENEHU T'MOKOCTH, MOJCTPauBasCh MOJ U3MEHs-
IOIMECS CO BPEMEHEM 3a/aud, B TO K€ BPEMS JUIsl YCTAHOBKM CUCTEM HE
TpeOyeTcs COeTMHCHUH 1 KaOeliel 1Mo CTOPOHE MOCTOSTHHOTO TOKa.

WNuBepTOpsl MOANEPKUBAIOT MapalIeNbHYI0 padoOTy [0 YeThIpex
YCTPOWCTB Ha OJTHOM (Da3e MM TPeX YCTPOUMCTB Ha TpeX ¢azax 0e3 JTOMOIHU-
TEJIbHBIX COMPATAIOLIMX YCTPOUCTB. JJig OoJjiee MOIIHBIX CUCTEM, BIUIOTH A0
300 kBt - Tpebyercs mnpuMEHEHUE JOMOJHUTEIbHBIX COMPATAIOIINX
ycTpoiicTB - Multicluster Box.

NuBepTopbl SMA - HMEIOT aNrOPUTM YIIPABIICHUS 3apsiAOM U pa3psiaioM
aKKyMyJIsITOpHOU Oatapeu mo crenenu 3apsikeHHoctd SOC (State of charge).
bnaronapss SOC y Sunny Island BbICOKOMHTENIEKTyaIbHOE yIIpaBICHUE 3a-
PSZIOM aKKyMYJIATOPHBIX OaTtapedl M HaJlexHas 3alluTa OT TIIyOOKOro pasps-
J1a, 4TO TO3BOJISIET 3HAYUTEIILHO YBEJIMUUTH CPOK CIIYKOBI aKKyMYJISITOPOB.

Jlist yripaBieHus BHEIIHUMH YCTpOMCTBaMu WHBEpTOphl Sunny Island
UMEIOT 2 YIPaBJISIONIUX PEeIeHHBIX KOHTaKTa, paboTy KOTOPHIX MOXKHO 3a-
IPOrpaMMUPOBATh HA Pa3IMYHbIE COOBITHA. DT KOHTAaKThl HHTETPUPOBAHbI
B MHBEPTOPBHI M 3HAYUTEIBHO PACIIUPSAIOT BO3MOXKHOCTH CUCTEM 3JIEKTPO-
cHaOXKeHMsI, TIOCTPOCHHBIX Ha 6a3e Sunny Island. [llupokue BO3MOKHOCTH
MPOrPAMMUPOBAHUS TAKKE TMO3BOJISIIOT OCYIIECTBUTh THOKYIO HACTPOHKY
PEXXUMOB pabOThl CUCTEMBI OecriepeO0HOr0 3JIEKTPOCHAOXKEHM S, TOBBICUTD
HAJIeKHOCTh €€ paboThl U 00ECIEYUTh JAOJITOBEYHOCTh 3JIEMEHTOB CUCTEMBI.
MonHuTOopuHT U HacTpoika nHBepTOpoB Sunny Island ocymectBisiercs ¢ no-
MOIIIbIO BCTPOCHHOT'O MOJTYJIsSl YIIPABJICHHUS.

Mopgpenu - 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 ( ansa coequnenus 6osiee 3 uHBEp-
topoB Sunny Island tpeGyeTcs momoiaHuTenbHOE ycTpoiicTBO - Multicluster
Box);

— 1 - u 3-a3ubie coeauHsieMble MapajyIeIbHO U MOAYJIBHO pac-
IUPSIEMBIE CUCTEMBI,

- (dhopmMa BBIXOTHOTO HAIPSKEHUS - YACTAsE CHHYCOH/IA;

— GyHKIMS TIOWCKA HAarpy3KH B pexume oxuaanus ("crsimuii pe-
XKUM" 1711 5KOHOMUH SHEPTUU aKKyMYJISITOPOB);

— MHTEJUIEKTYaJbHOE yMpaBlieHHe Oarapeeid i oOecnedeHus
MaKCHUMAJIbHOTO CpOKa CITY>KObI akkymMyJisiTopoB (yrpasienue no SOC);

- 3aMKCh TaHHBIX U cOObITUI Ha SD Kaprty;

- OptiCool - cucTemMa aKTUBHOTO OXJIQXICHHUS.

Cucremsl pesepBHoro nutanus ¢ nuaeepropamu SUNNY BACKUP Set
S/M/L/XL — 3To cucTeMbl, TTO3BOJISIONINE MCIIOJIB30BATh COTHEUHYIO DHEP-
TUI0 OT CETEBBIX MHBEPTOPOB Jaxe€ B ciydae OTCyTCTBUS ceTH. Cucrema
SUNNY BACKUP no3BoisieT pemurh 3aga4y COBMECTUMOCTH aBTOHOMHBIX
U CETeBBIX CHUCTEM. B pomonHeHue K (OTOIIEKTPUICCKUM DIIEMEHTAM, CH-
cteMa SUNNY BACKUP aBroMatuuecku BKItoUaercs B TeueHue 20 Musuim-
CEeKyHJ] Ha paboTy OT aKKyMYJSTOPHBIX OaTapeil, mocje TOoro, Kak B CETH
nponajaeT HampsbkeHue. B aTom pexkume oHa c0o3/1aeT aBTOHOMHYIO CETh IS
pabotel grid-tie ”HBEpTOpOB, Onarogaps oOpaTUMOCTH PabOThl UHBEPTOPOB
Sunny Backup SBU, no3Bosisiet 3apsauTh, oT ”HBEpTOpoB Sunny Boy, akky-
MYJISITOpHBIE OaTapeu JJis PE3ePBHOTO MUTAHUS U MOXKET MOJJIEPKUBATH aAB-
TOHOMHYIO paboTy 00beKTa B TE€UEHHE UIMTENbHOro BpemeHu. [Ipeumyiie-
ctBa cucreMbl SUNNY BACKUP nepen 6osiee mpocThIMH aBTOHOMHBIMH
WM PE3ePBHBIMU CUCTEMAMHM 3JIEKTPOCHAOKEHHUS JIekKaT B CBOEH CIOCOOHO-
cTU paborath B ABOMHOM pekume. C OJTHON CTOPOHBI, TeHepupyemas (oTo-
AIEKTPUUECKUMHU MOIYJISIMUA SHEPTUSI MOXKET OBITh MpojaHa B OOIIECTBEH-
HYIO C€Th, C IPYTrOil CTOPOHBI, B CITyyae OTKa3a CETH, MOXKET ObITh obecreue-
HO IPOJIOJKUTEILHOE aBTOHOMHOE MTUTAHUE.

Cuctema SUNNY BACKUP BbirogHa AJisi nmojb3oBaTeneit, 0iaaroaaps
0oJiee HU3KUM MHBECTUIIMOHHBIM U SKCIUTyaTal[MOHHBIM PacxojiaM IO CpaB-
HEHUIO C OOBIYHBIMU CHCTEMaMM aBapUUHOIO pe3epBUpoBaHUs. EE MOXHO
MOAKJIIOYATh K HOBBIM, WJIU YK€ JIEUCTBYIOIIUM (POTOMOIYIsIM, Oe3 yiiepoa
3 PekTUBHOCTH pabOTHI ATOM cUCTeMBbl. Tak ke OONBIIMM JIOCTOMHCTBOM
cuctembl pezepBHoro nuranuss SUNNY BACKUP snsgercs To, 4TO AJId
Oecniepe0oitHOM paboThl (HOTOIIEKTPUUECKON CUCTEMBI YACTO JAOCTATOYHO
HEOOJBIINX M0 EMKOCTH, CJI€I0BATEIbHO, 00Jiee JCIIEBbIX aKKyMYJISITOPHBIX
Oarapei, KOTOPBIX OOBIYHO XBaTaeT Ha HECKOJHKO YacCOB OTCYTCTBHUS CETH,
HaIMpuMep, YTOObI MOJJIEPKUBATH JICKYPHBIE HATPY3KH B HOUHOE BpEMSI.
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Mogpenu - Sunny Backup Set M/L/XL /Mueptop SMA S BU 5000.

Oco6ennoctt SUNNYBACKUP:

NMpPoCTOoTa

— BO3MO>XHOCTh MHTETPALMM KaK B YXK€ JCHCTBYIOIINE CHCTEMBI,
TaK U B CTPOSIIHECS (POTOITEKTPUICCKUE CUCTEMBI,

— BO3MOYKHOCTH BBIOOpa HEOOXOAMMOM JIJIS TTOJTH30BATENST MOIITHO-
CTH;

rH0KOCTh

— OJIHO- WJIU TpeX(a3HbI€ CUCTEMBI;

— MOJYJIbHO HapaluBaeMas CUCTEMA;

— JIOCTYITHa MOITHOCTH OT 5 KBT 10 60 xBrT;

3¢ (PeKTUBHOCTH

- BO3MOKHOCTh MCIIOJIb30BAHHSI MEHBIIIMX 110 EMKOCTH aKKyMYJIsi-
TOPHBIX OaTapei;

- 3apsijiKa aKKyMyJIaTopa U3 CEeTH;

— BBICOKMH TIOKa3arenb 3PHEKTUBHOCTH (POTOIIEKTPUUECKON CH-
CTEMHBI;

HAJIE’KHOCTD

— aBTOMATHUYECKOE MEPEKITIOUCHUE HA PE3EPBHBIN UCTOUYHHUK IHEP-
ruv B Te4eHuu 20 MUJUITMCEKYH;

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

- IATWIETHSA rapaHTus SMA;

Cuctema SUNNYBACKUP, B 3aBUCHUMOCTH OT 3a71a4 U TOTPEOHOCTEM,
MOKET ObITh CKOMIIOHOBaHa B TPEX OCHOBHBIX THIIOpa3Mepax:

— Sunny Backup Set «M» Medium;

— Sunny Backup Set «L» Large;

— Sunny Backup Set «XL» Extra Large.

SunnyBackupSet M — 310 1 ¢a3nas pezepBHas cuctema isi JOMOB, J10-
MaIllHUX XO034AMCTB. IlocTOsiHHAs pe3epBHpyeMas MOIIHOCTb — 10 SKBT.
MortHOCTh OAKIIIOYaeMOl ceTeBoil (grid-tie) PoToIMEeKTPHUUECKON CUCTEMBI
— 1o 5.7xBt. Beixon cetu: morpeOUTENd HOMHUHAIBHOW MOIIHOCTHIO JI0 8
KBT.

SunnyBackupSetL— 310 3 daznas pesepBHas cuctema AJisl JOMaITHUX
XO35IUCTB, KOoMMepueckux oObekToB. IlocTosiHHas pe3epBupyeMas MOIII-
HOCTBh — J10 15kBT. MomHocTh noakrouaemMoi cereBoit (grid-tie) ¢hoTorex-
Tpudeckoi cucteMbl — 70 30kBT. Beixoa ceTu: morpeduTenn HOMUHAIBLHON
MOIIIHOCTEIO 110 44 kBT.
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SunnyBackupSet XL — ato 3 (a3nas pezepBHas cucrema Jjisi KOMMEp-
yeckux 00BekTOB. llocTtosiHHas pesepBupyemasi MOIIHOCT — g0 60kBT.
MorHOCTh MOKITII0OUaeMol ceteBoi (grid-tie) hoTOIIEKTPUIECKON CHCTEMBI
— o 110 kBT. Beixon cetu: moTpeduTe I HOMUHAIBHOM MOITHOCTHIO 710 110
KBT.

C Oomee moApOOHBIM OMUCAHWEM MpoayKimu Kommanuun SMASo-
larTechnologyAG, a Taxxe cnenudukanueil U TEXHUYECKHUMH XapaKTepH-
CTUKaMHM MO>XHO O3HAKOMUTHCSI HA CaTe KOMIIAaHUU 2], 31€Ch K€ MpUBEIEM
npuMep KOHPUTYpAIMd SHEPTETHYECKOW CHCTEMBI C MPUMEHEHHUEM DJICK-
TPOHHBIX KOMIIOHEHT KoMnanuu SMA, puc. 27.

[IpencraBnennas Ha puc. 27 (oTodneKTpuUecKas CUCTEMa MOCTPOEHa
Ha 0a3e ByX TUIIOB MHBEPTOPOB, YEM OOECIICUMBAECTCS €€ BBICOKAS HAHEK-
HOCTh U 3¢ dexTuBHOCTL. B KauecTBe cereBoro uusepropa (PVinverter) B 3a-
BUCHMOCTH OT MOIIIHOCTH Harpy3Kd MOTYT HMCIOJb30BAThCS MOJENIN UHBEP-
topoB SUNNYBOY, SUNNYMINICENTRAL, unu SUNNYTRIPOWER.
B kauectBe Gatapeiinoro uaBeptopa (Sunnylsland) Heobxoanmo npuMeHsSITH
mozenu nHBepTopoB SUNNY ISLAND unu SUNNY BACKUP.
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Puc. 27. Ilpumep kongueypayuu ghpomosnexmpuueckoti cucmemst 31eKmpo-
CHabdiceHus ¢ hyHKyuell pe3epeHO20 NUMAHUSA

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

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

JlanHast KOHQUTypamyss MOXKET HCIOIB30BAThCS JJISI TIOCTPOCHUS U aB-
TOHOMHBIX YHEPTeTUYECKUX CHCTEM, OJTHAKO B ATOM CIIy4ae MOIIHOCTh Oara-
pEetHOTO MHBEPTOPA JOJDKHA OBITH YBEJIMUEHA JIO TIOJTHOW MOIIIHOCTH HArpy3-
KH.

[IpencraBnennas Boimie HOTOIIEKTPUIECKAS CUCTEMA COMECPKUT CIICIIH-
aNU3UpOBaHHOE ycTpoucTBO Sunny Home Manager, ¢ mOMOIIBIO KOTOPOIO
MPOU3BOJUTCS MOHUTOPUHT U KOHTPOJIb APAMETPOB CUCTEMBI, B YHACTHOCTH
oOecrieynBaeTcsd TUCTAaHUMOHHOE YIPABICHHE IapaMeTpamu OaTtapeiHOro
uHBepTopa. /s yuera oTOyIIEHHON MOTPEOUTENIO 3IEKTPOIHEPTUH U3 DJIEK-
TPUYECKOW CETH B COCTAB CUCTEMBI BXOJMT DJIEKTPOHHBIA CYETUUK BJIEKTPO-
sHeprun SMA Energy Meter. [{ns obecnieuenuss 6€30macHOCTH OOCITY>KHUBa-
IOIIET0 NEPCOHaNa B IVIABHYIO JJIEKTPUYECKYIO LIENb CUCTEMbI YCTAHOBIICH
aBTOMATHUYECKUI BBIKITIOUATENb, KOTOPBIA 00€CTIeUnBaeT OTKIIOUCHUE MUTAa-
IOIIEH CETHU IIPU aBAPUSX.

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

B kadecTBe 00bEKTa MPOEKTUPOBAHUS MPEAJIaraeTCsi aBTOHOMHAsI CUCTe-
Ma 3JeKTpocHabkenus nocénka Haynak Tomckoii o6acTu.

OnexTpocHabxeHue 1. HayHak ocyIiecTBIsSETCS OT AM3EIBHOMN AJIEK-
TPOCTAHIIMU YCTAHOBJIEHHON MoOITHOCThIO 38 KBT. B €€ coctaB BxoasT 3 au-
3enb-reneparopa J2VY-16, 10VY-12, IDVY-10.

[TorpeburensiMu 37I€KTPOIHEPTUH ABIISIOTCS YaCTHBIE JOMA B KOJIAYE-
ctBe 19, B KOTOpBIX MpokuBaeT He O6omnee 40 yenoek. Manas sHEpronorpeo-
HOCTb IOCEJIKA OMNPENESET BBICOKYIO CTOMMOCTD 3JEKTPOIHEPIUU MECTHOM
J3C. 3a nmocneanue 5 net tapud exeronno ysennuusaics co 100 py6/kBtu
no 120 pyO/kBru. IlmanoBeni tapu¢ nHa 2015 rom cocraBmser 121,53
py0/kBTu. O0BEM To0BOM BBIPAOOTKH 3NEKTpPOdHEpruu 3a nepuon ¢ 2010
rojila MPaKTUYECKU HE MEHSIETCS W HAXOAUTCA Ha ypoBHE 26,9 Thic. KBTH.
[InanoBas BeIpabOTKa 31ekTpo3Hepruu Ha 2015 roa cocrasmnsieT 28,328 ThIC.
kBTu.

CpennerogoBasi morpedisieMas MOLIHOCTh HEMHOTO IpEBBILIACT 3
KBT, cOOTBETCTBEHHO, TOA0BON KOAX(P(PUIMEHT UCIOIb30BAaHUS yCTAHOBIICH-
Hol MomHocTH arperatoB [I9C He npesbimaet 8-10%.

Huskue skoHoMuueckue mnokaszarenu QyHkiumoHnupoBanus JOC 1.
HayHnak onpenensroT akTyaJbHOCTh 3aJa4d MX ITOBBIIICHMS 3a CUET IIpUMe-
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HEHUS HOBBIX, B TOM YHCJI€ BO30OHOBISIEMBIX SHEPTOMCTOYHHUKOB.

['eorpaduyeckoe pacnosoxkeHue 1. HayHak umeeT KOOpAMHATEHI
58,97°CII u 80,13°B/I. JlanHblii palioH XapaKTEpPU3YETCS CPEIHETO0BOM
uncossiipet 1000-1100 kBtu/ron, uto ompenensieT ero mepcrneKTUBHOCTh
it (hoTosHEpreTUKU. BeTpoBbie pecypchl H1aHHOM MECTHOCTH HE MPEBOCXO-
IaT cpenHeil yaenbHoil MomuocTi 70-80 BT/M®, uto He mo3Bomser 3ddek-
TUBHO HCIIOJIb30BaTh BeTpoasiekTpoctanimu [Kamactp Bo3moxknocteit/ [lon
pen. b.B.JIykytuna.-Tomck:U3n-8o HTJI, 2002.-280 c.]. dpyrue Buasl BO3-
OOHOBJISIEMBIX YHEPrOMCTOYHUKOB MEHEE YHHMBEPCAJIBbHBI U C YYETOM JIaH-
mapTHBIX, KIUMATHYECKUX U PECYPCHBIX OIpaHUYEHUH, HE 11eJ1ecO00pa3Hbl
JUTSl IPUMEHEHMS Ha TaHHOM OOBEKTE.

IToTeHIUAJ COJTHEYHOTO U3J1y4eHHs B paiioHe n. Haynak.

OCHOBHAsI PHEPreTUYECKAsT XaApPAKTEPUCTUKA COJIHEYHOTO M3JIyUYCHHS:
JIHEBHAsI, MECsIYHasA, rOJ0Basi CyMMa COJIHEUHOM pagualiii Ha TOPU3OHTAIb-
HYIO TUIOIIAJIKY B YCIOBUSIX peaIbHOW 00JIaYHOCTH. DTy MHPOPMAITUIO MOXK-
HO TMOJIYYHTh U3 JAaHHBIX METEOHAOIOICHHH 3a JJIUTEIbHBIA TIEPHOJI BpeMe-
HU. B Hacrosiee BpeMst B OTKPBITOM JIOCTYIIE HTaXxOIATCS AJIEKTPOHHBIE Oa-
36l METEOJIaHHBIX, MO3BOJISIONMIMX C JOCTAaTOYHOM TOYHOCTBHIO OIEHHUTH IO-
TEHIIMAJ COTHEYHOTO M3TYyUEHUS JTF000T0 paiioHa 36MHON TOBEPXHOCTH.

B nannoMm mcciieqoBaHMY MCIIOJIb30BaIach 0a3a maHHBIX NASA, KoTo-
pasi MO3BOJIMJIA MOJYYUTh SHEPIETUUYECKYI0 XapaKTEPUCTUKY HHCOJISIIUU B
HacenéHHoM nmyHkTe Kapracok. [Tocenok Haynak Haxomgutcs B 48 KuioMeT-
pax ot Kapracka, yTo 1aeT OCHOBaHHUs CUUTATh YPOBEHb COJIHEUHOW pajua-
UM B PaiOHE €T0 PACMOJIOKEHUS AaHATOTUYHBIM.

CpenHeqHEBHBIE U CPEIHEMECAYHBIE CYMMBl COJHEYHOW paaualuu
JUISL KOKJIOTo Mecsitia npuBeaeHsl B Tabnuie 11.

Ta6mmma 11.

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

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

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

COJIHCUHOH
paauanuu
kBru/M?

AHaIM3Upys CE30HHBIE PACIIPEETIEHNS SHEPIeTUYECKOr0 IMTOTEHIHAANIA,
3aMeydaeM, 4TO MHCOJISLUA B JIETHHE Mecdllbl Oosee yeM B 20 pa3 mpeBocxo-
JIUT 3UMHIOI0 UHCOJISLIHIO.

Jlnst coctaBieHus: OanaHca JJIEKTPOIHEPTUU B ABTOHOMHOM CHCTEME
AIIEKTPOCHAOKEHUSI ¢ (POTOIIEKTPOCTAHIINEH HEOOXOAUM MOMECSYHBIN Tpa-
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¢buk snexkrponorpediienust nocénka. PacueTHblil rpaduk exemMecsyHo Io-
TpebisseMon anekTposHeprun . Haynak npuseneH Ha puc. 28.

SlHBaph 3712
®eppasib | 3120

Mapt 2335
2243 CeHTAbpPb

Honbpb

Anpenb
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Puc. 28. I'paduix moMecsTHHOr0 3JIEKTPONOTPEOIECHUS MOCENKA.

OnexTponoTpediieHne B 3UMHUE Mecslbl 0ojee yeM B 2 pas3a MpeBbl-
HIAIOT JIETHEE SHEPronoTpedIeHue.

banaHchl AMEKTPOIHEPTUH BKIIIOYAIOT DHEPTUI0 TEHEpUpyemyro (HoTo-
AJIEKTPOCTAaHIIUEH U MOTPeOnEéHHYI0 nocEnkoM. COOTHOIIEHHWE TEeHepupye-
MOU M MOTPeOIIeMO IEKTPOIHEPTUU CYIIECTBEHHO Pa3IuyaeTcs Mo Mecs-
11aM, CJICIOBATEIHbHO HEOOXOJAMM TMOMECSYHBIN aHaIu3 dHEPreTUYeCKux Oa-
JIAHCOB.

Jlnis pacuéra TeHepUpyEMOi SIEKTPOIHEPTHH CleAyeT BbIOpaTh THIl (o-
TORJIEKTPUYECKUX MaHeneil. [[puHuMasi BO BHUMaHUE CHUXKEHHE 1IeH Ha ¢o-
TORJIEKTPUUYECKUE MOJYJIM Ha OCHOBE MOHOKPUCTAINTMYECKOTO KPEMHUS U UX
BBICOKHME JHEPreTUYecKue IMoKa3aresiv, BblOepeM (DOTORIEKTPUUECKYIO Ta-
Henb poccuiickoro mpousBojictBa ®CM-300M. IlukoBasi MOITHOCTH (HOTO-
MaHeJIn 300 BT, K.I.JI. 18% [CaitT KOMITaHUU Exmork.
http://invertory.ru/product/exmork-300wt24v-mono-si/ ].

[To yka3aHHBIM PHEPreTUYECKUM XapaKTEPUCTHUKaM (HOTOIMAHETH IPO-
BeJIEH pacueT BbIPAOOTKU AJIEKTPOIHEPTUH B KakaoM mecsie roga Wom(1).
Jlanubie pacy€ToB npuBeIeHbI B Tabmuie 12.
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Tabnuua 12. Inepzemuyeckuit 6ananc conHeuHol I1eKmMpoCmaHyuu
24 kBm (Haynak)

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

Ananuzupys 6anaHc MOTpeOsIIeMON U TEHEPUPYEMOM AIIEKTPOIHEPTUH U
HE00X0AMMOE AJI1 ATOTO KOJMYECTBO (pOoTOMaHENeu, cienyeT yka3aTb Ha He-
1e71eCO000Pa3HOCTh KPYIJIOTOAUYHOTO 3JIEKTpooOecrneueHus OT (HOTORJIEK-
TPOCTAaHLMU. PanmoHAIbHBIM pPEUIEHUEM SBIISIETCSI CE30HHOE 3JIEKTPOCHAO-
KEHUE TocesiKa OT (POTORIEKTPOCTAaHIIMU C MapTa mo OKTA0ph. s sToro
noctaTouHo 80 ¢oTonaneneit BeioOpanHoro turna Wom (80 ¢m).

B netHue mecsipl UMEET MECTO HM30BITOYHAsI TeHepalus SJIEKTPOIHEP-
I'MH, YTO CHUXKAET KOA(PPUIIMEHT HUCIIONb30BAHUS YCTAHOBIEHHON MOIIIHOCTH
(bOTORIEKTPOCTAHIIHH.

HexBatka anexTposHepruu ot gporosniekrpoctaniuu u3 80 ¢oromnaneneit
3a roa coctaBisieT 10633 kBTy. DTy 37I€KTPOIHEPTUI0 HEOOXOAUMO TOTY-
4aTh OT AU3EJIb-T€HEpaTopa.

[To ganHbIM opranuzauuu, skcmryatupyromeid J9C B n. Haynak MVYII
«TennosHeprocHab» yaenbHbIN pacxo] Au3enbHOro tomimea Ha 2015 rox
manupyercss Ha ypoBHe 0,40476 xI/xBtu. Ilpm miaHoBOM BbIpaOOTKE
26,328 thICc. KBT4Y, KOITMYECTBO HEOOXOMMOTO AU3EJILHOTO TOIUIMBA Ha IO
coctaBuT 11,8 1. C ydyeToM pacxona 3leKTpOIHEPTUH HA COOCTBEHHBIE HYXK-
nel: 1,164 teic. kKBTu TorunBa Tpedyercs 12,260 T.

C yderoMm reHepauuu (HOTODNEKTPOCTAHIMU, TOJAOBOM OOBEM TOIIMBA
JUIsL TU3elib-reHepaTtopa cokpamaercs A0 4,3 TonHel. Takum oOpa3om, npu
IIeHe 3a Iu3eabHOe TOIIMBO 36 327,77 py0. 3a TOHHY, SKOHOMHUSI Ha TOTLJIUBE
3a rof coctanisier 289 170 pyo.

[TpunHuun noctpoeHus HOTOINEKTPOCTAHIINHU, 3aKITIOUYAETCS B BO3ZMOXKHO-
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CTH aBTOHOMHOT'O JJICKTPOCHAOXEHHS TOCENKAa B BECEHHE-JICTHUH TIEPUOI.
OceHbl0 ¥ 3UMOW B DHEPreTUYECKUN OajaHC CHUCTEMBI JIEKTPOCHAOKEHUS
BKJIFOYAETCS TU3ENIb-TEHEPATOP, KOMIECHCUPYIOIINA HEXBATKY (DOTORIEKTpHU-
yecTBa. JJig 3TOr0 nu3eNb-reHepaTop JOJKEH UMETh CUCTEMY aBTOMAaTH4e-
CKOT0 3aIycKa, pearnpyrolylo Ha 3arac 3JIEKTPOIHEPTUU B aKKyMYJISITOPHOU
Oarapee.

CTpyKTypa TakOTO SHEPreTHYECKOr0 KOMILIEKCAa MpPENCTaBlieHa Ha PH-
CyHKe 29.

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

v v v v

ConHeuHbI# ConHeyHbIi CostHe4HbI#H ConHe4HbIiH
KOHTpOJLIEp KOHTpOJLIEp KOHTpOJLIEp KOHTpOJLIEp

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

' ' ' v

N\ N\ N\ ~

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

v ' ' Y
¥

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

10,8 kBT MOHHTOP

A A A
\i \4 \

TloTpeduTenH 3J1eKTPOIHEPrHH

Puc.29. ®ynknuonanbHas cxeMa (OTOIEKTPOCTAHITUH.

B cooTBeTcTBUU € 3HEPreTUYECKUM OalaHCOM COJIHEYHO-IU3EIbHON CH-
CTeMBI 3JIeKTpocHa0xeHus nocénka HayHak, 60MbIIyt0 4acTh roja 3JeKTPo-
cHaOXEHHE OCYUIECTBIAETCA OT (POTODNEKTPUUECKHX MaHenei. Ju3zenpHas
COCTAaBJISAIOIIAS YHEPrOKOMIUIEKCA HCIOIb3YETCS B OCEHHE-3UMHHUI NEPHOJ
1o Mepe Hegocrarka 3Hepruu OIC.

@DOTORIEKTPUUECKHE MOAYIM Yepe3 KOHTPOJUIep 3apsia 3apspKaroT ak-
KyMYJISITOpHYIO Oatapero. batapeiltHblii m”HBEpTOp Mpeodpa3yeT MOCTOSHHOE
HaIpsHDKEHUE aKKyMYJISITOPOB B MEPEMEHHOE MPOMBIIUIEHHON 4acTOThI IS
NUTaHUs daeKTpornorpedureneii. [lpu 1ocTaTOYHOM ypOBHE MHCOJSLUH, aK-
KyMyJIITOpHasi Oarapess HE pa3pspKaeTcs HIKE OIpeneaEéHHOrO YpOBHS,
Harpumep 0,7 OT HOMHHAJIA.

[Tpu HemocTaTKe COMHEYHOM 3HEPTUU U, COOTBETCTBEHHO, Oojiee riy0o-
KOM pa3psj/ie HaKOMHTENEH SJICKTPOIHEPTHUH OaTapelHbIi MOHUTOpP Yepe3
WHBEPTOP OTKJIKOYAET AKKYMYJISITOPBI M BBIAAET CHTHAJN HAa 3aIyCK JIU3EJIb-
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reHeparopa JUisi MMTaHus Harpy3ku. AKKyMyJISITOpHasi Oatapesi 3apsiKaeTcs
oT (poTonpeoOpazoBareneil u, Npu JOCTUKEHUH MOJTHOTO 3apsia, HHBEPTOP C
NOMOIIbI0 O0aTapeHOT0 MOHUTOpPA BBINOJIHSAET 0OpaTHbIE IEHCTBUS, T.€. BbI-
KJIFOYAET JIU3ENb-TEHEPATOP U MEPEBOJANUT MUTAHUE DIIEKTPUUYECKUX HATPY30K
oT 6aTtapen aKKyMyJIsITOPOB.

PaccmatpuBast (pOTO3IEKTPOCTAHIINHU, IO SKOHOMUYECKUM IOKA3aTEIsIM
[EJIeCO00Pa3HO HCIIOJIb30BATh POCCUHCKOE OOOpYyHOBaHUE, MPUMEPHI HC-
M0JIb30BaHUsI KOTOPOI'O MIPUBEIEHBI HIKE.

@oronanenn PCM-300M, ux OCHOBHBIE XapaKTEPUCTHUKHU MPUBEACHBI B
MH(OPMAIMOHHBIX HCTOYHUKAX.

KonTtponnep 3apsna akkymynstopHbeix Oarapeii ECO-MPPT-PRO-200-
100, mo3BoJsET MOAKIIOYATh (POTOMAHETHM MOUIHOCTHhIO 110 5,5 kBT mpu
HanpspbkeHuu 48 B. CrouMocTts koHTpOosuiepa 27 480 pyoO.

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

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

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

JuzenpHblil renepatop 2 crenenu aBromaruzauuu AJl11C-230-2P mom-
HocThiO 10,8 kBT. CTommocts 192 500 pyo0.

Omnopueie kKoHCTpYKIUHU 1151 potomoayneit HOP-GM1 — xoMruiekT jjist
MoHTaxa 10 ¢potomonynelt, croumocts 55 200 pyo0.

Hane:xHOCTh 31eKTPOCHA0KEHHUS CKIIaIbIBAETCS U3 HAJIEAKHOCTH Y3JI0B
AHEProyCTaHOBKU. ["apaHTUIHBIN CPOK pabOTHI OCHOBHBIX 2JIEMEHTOB B
cpeasem 20 Jer.
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KanuranbHbie 3aTpaThbl IIPCIACTABIICHLI B Ta6JII/II_I€ 13.

Tao6muma 13. KanuraabHble BIOXKEHHUS.

Kon- Hena 3a Cymma,
Ne Homenknarypa ToBapa BO. LLIT IIIT., RUR
> | RUR. ]
1 | ®oronanenn PCM-300M 300BT 80 20201 1616 080
Kontpomiep 3apsia akkyMyIsTOpHBIX Oa-
2| tapeit ECO-MPPT-PRO-200-100 4| 27480 109920
3 | T'enerie 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 Juzensubiil renepaTop AJ[11C-230-2P, 1 192 500 192 500
10,8 xBr.
Onopnele KoHCTpyKUInHU A1 POM
7 HOP-GMI 8 55200 441 600
8 | KonTelinep KI1MMaTH4E€CKUNA 1 180 000 180 000
9 S:II:I)TCMEI aBTOMAaTHYECKOI'0 IOXKapoTyIlle- 1 24000 24 000
Hroro obopynoBanue 2932 569
CrpouTenbHO-MOHTaXHbIE PA0OTHI
10 (20% oT CTOUMOCTH) 586514
11 | TpancopTHBIE pacxo/bl 200 000
Hroro 3719 083

OKOHOMHMYECKHE TMOKa3aTeal THOPUIHOTO 3HEPTeTUYECKOT0 KOMILIEKCa
ONPEAEIAIOTCA 0 METOAUKE, TPUBEACHHON B pazneie 3.4.
[IpuBenénnbie rogoBeie 3aTpaThl HA | KBT ycTaHOBIEHHON MOIIIHOCTH:

3 = 2T — 25579 py6/kBr.

Tapu¢ Ha TPOU3BOANMYIO FIEKTPOIHEPIHIO:

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

[Ipu onpenenennn 3 n C,; NpUHATA YUCIEHHOCTh NEPCOHAA 2 YEIOBEKA
¢ 3apmiaroi 22 000 py6uieit B mecsi u pacxobl Ha pemoHT 20 000 pyO:eit B
ro/I.

CpaBHuBasi TOJIy4YeHHbIE SKOHOMHUYECKHE TOKazaTelu ¢ (PaKTUYECKUM
tapudom Ha 3ekTposHepruto B nocéinke Haynak — 121,53 py6ns 3a 1 kBtu
OTMEUYaeM 3HAUUTENbHOE CHI)KeHHUE Tapuda.
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5. [IpunoxeHusn
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MpunoxeHue 1

ConHe4Hble (hpOTOINEKTPUYECKNe MOAYIN B aNntOMUHUEBOWN paMKe

ConHeuHbI MOAYJIb BBIIIOJIHEH B BHJIE MAHEH, 3aKJIFOYEHHONW B KapKac
u3 amoMuHueBoro npodwuis. [lanens npencrasisier coboit GoToINeKTpUYe-
CKHMM T€HEPATOP, COCTOSIUN U3 CTEKIITHHOM TUIMTBI, C TBIJIBHOM CTOPOHBI KO-
TOPOM MEXAY ABYMs CIOSIMU T€pPMETHU3UPYIOIIEH (JTAMUHUPYIOLIEH) TIIEHKA
pa3MENIEHbI COJIHEYHBIE DJIIEMEHTBHI, JIEKTPUUYECKH COECIMHEHHBIE MEXKIY CO-
00l MeTalNIMYeCKUMH IuHaMU. HWKHUN ClIol repMeTU3NpyIolel IIeHKU
3AIIMILEH OT BHEIIHUX BO3JCHCTBUM CIOEM 3alIUTHOM IIeHKU. K BHyTpeH-
HEHl CTOpOHE KopIlyca MOAYJIsl IPUKPEIUIEH OJIOK TEPMHUHAJIOB, MO/ KPbIILIKON
KOTOPOT'O pa3MEILEHbl IEKTPUYECKUE KOHTAKTHI, IIPEIHA3HAYCHHBIC [
MOKJIFOYEHUS MOYJISL.

Monynu npous3BOIATCS U3 MCEBAOKBAIPATHBIX MOHOKPEMHUEBBIX (POTO-
anekTpuueckux mpeodpazoBatenein (DIII) MOKPHITHIX AHTHOTPAKAOITUM
nokpbiTieM. OpurMHajgbHas 3alaTeHTOBAHHAs TEXHOJOTUs oOecrnedyuBaeT
ONTHUMAJIBHBIA PEXHUM 3apsAKU IPU BBICOKMX TEMIEparypax, a TakxKe MpHU
HU3KOM YPOBHE OCBEILIEHHOCTH.

JlaHHbBIE MOJTYJIM BBIITYCKAIOTCS B 2 BapUaHTaX MCIIOJHEHUS - C OOBIYHBIM
CTEKJIOM M CO CHELHUATbHBIM TEKCTYPUPOBAHHBIM 3aKaJE€HHBIM CTEKJIOM (ce-
pust MSW). I[Ipu ucnosib30BaHUM CIIEHHUATBHOTO CTEKJIA MPAKTUUYECKU OCTYT-
CTBYIOT IOTEPH B CTEKJIE, KOTOPBIE COCTABIISIIOT OKOJIO 15% mpu ncnosp3o-
BaHUU OOBIYHOTO cTekja. [Ipyu 3TOM MOITHOCTH MOJYJIEN OJMHAKOBOIO pa3-
Mepa oTiauvaercs npuMmepHo Ha 15-20%. Llena MmoayJsieii ¢ 3aKajl€HHbBIM CTEK-
JIOM BBILIE 32 cYET 00Jiee JOPOroro CTEKNIa, a TAKKE 3a CUET TOr0, YTO OObIY-
HO JJIl TAKUX MOJYJIEH HUCIIOJIb3YIOTCS COJHEYHBIE AIEMEHTHI ¢ 00Jiee BBICO-
kum KII/I.

Pabouee nampspkeHue HoTodrneKTpuuecKux Mojyliei oObraHo 12 B umm
24 B.

Pecypc xapkacHBIX COJIHEUHBIX MOJysei cocrapisieT 6onee 20 nert. ['a-
paHTUIHBIN cpok - 10 ser.

B HacTosiiiee Bpemsi BBIITYCKAIOTCSl TAK)KE COJHEYHbIE OaTtapeu ¢ 0ObIY-
HBIM CTEKJIOM MOUIHOCTBIO OT 5 10 80 BT.
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Tunosbie mapaMeTpbl OTONICKTPUIECKUX MOJysel cepun @OM

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

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

Mopynu Ha 3aKaJl€HHOM CTEKJIE C PaMKOW M3 aHOAUPOBAHHOTO AIFOMU-
HUA BBICOTOU 38 min 42 MM.
JIByCTOPOHHHME COJIHEUHBIE SJIEMEHTBI TAMUHUPYIOTCSL B CTEKIIO C HU3KUM
coJiep KaHUEM jKelle3a Mpu nmomolu »TwieHBuHuaneratHon (EVA) mienku
Ha TepeaHed moBepxHocTu M nommdTuieH Tepodronara (PET) na 3amneit
noBepxHocTU. Kapkac n3roraBiuBaeTcs U3 aHOAUPOBAHHOIO aTFOMHUHUEBOTO

CILIABA.
OCHOBHBIE TapaMeTPbl POTOIEKTPHUUECKUX Moyiel cepun MSW
D M?E':Z;“ I,;?)?(' HI:::'?};. i‘;::): rf:;.( H;:p Jouua| Iupuna| Beicotal] Macca
Br | iar] 1| | qar] sy [ M| Pl ) Dl e
msw6_12 6 036 17 12 | 04] 216 303 218 38 1.1
mswi2_12 12 071 17 12 | 078] 216 421 282 38 1.8
msw24_12 24 141 17 12 | 1.58] 216 552 415 38 3.0
msw38_12 38 224 17 12 | 251 214] 630 534 38 45
msw40_12 40 235 17 12 | 2.76] 216 | 644 600 38 4.1
msw75_12 75 441 17 12 | 519 216 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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[TrkoBast MOIIHOCTH BCEX MOJYJIEH U3MEpEHa MPU CTaHIAPTHBIX TECTO-
BBIX YCJIOBUSIX:

Macca Bo3ayxa AM=1.5, paguanus E=1000 Bt/M2 u Temmneparypa ¢o-
TORJIEKTpUYecKoro 3nemenTa Tc=25°C.

[BycTOpOHHME (hOTOINEKTPUYECKUe Moaynu

JIByCTOpOHHHE MOIYyJU MPEeoOpa3OBhIBAIOT YHEPTHUIO CBETa ¢ (PPOHTAIb-
HOM U C TBUIBHOW CTOPOHBI. DTO MO3BOJSIET MCIOJIB30BaTh SHEPTHUIO0 OTpa-
YKEHHOT'O CBETa.

ThUTbHAA CTOPOHA MOJYJISI MOTYYAEeT SHEPIUI0, OTPAKEHHYIO OT MOBEpPX-
HOCTH BOJIbI HJIA 3€MJIM (HAIIPUMEP, OT CBETJIOrO MECKa WM CHETa).

Takue MOaysn ObLTM IPUMEHEHBI MPU CTPOUTENBCTBE COJIHEYHOUN (PoTO-
ANEKTPUUYECKOM cTaHIy MOITHOCTRIO 10 kBT B Adunax, ['perun.

3a cyeT UCHOJIb30BAHUS MOJYJIEN C ABYXCTOPOHHENW YyBCTBUTEIBHOCTHIO
MOKHO TOJY4YUTh NpuMepHO Ha 15-20% Oosbliie 3HEprUM C 33aJlaHHOM TJI0-
a1 MOAYJsS. DTO BEIET K MEHbIIEH MaTepuasoeMKOCTH (HOTOIIEKTpUYe-
CKOI1 OaTapeu U MEHbIIEH CTOUMOCTH CUCTEMBI B LIEJIOM.

BaxkHbIM npenmyIecTBOM TaKMX MOAYJIEH SIBJISIETCS TPaKTUYECKas IMpo-
3pavyHOCTh 7151 HHPpaKpacHOro u3inydeHus. [loaTomy 1ByCTOpOHHHE MOYJIH
MEHBIIE HAarpeBalOTCAd B PEAIbHBIX YCIOBHUSIX MU UMEIOT MEHbBIIHNE TEIIOBHIE
MOTEPHU M0 CPABHEHHIO C OJHOCTOPOHHUMH MOJYJIsIMU. B jieTHee Bpems TeM-
nepaTypa cojHeUHbIX Moayieil He npesbimaeT 40-50 rpagycos npotus 50-60
rpagycoB Llenbcus y OOBIYHBIX MOAYJICH).
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OCHOBHBIE MapaMETPbl MOJTYJIEN C IBYCTOPOHHEN YYBCTBUTEIHLHOCTHIO
Mom-
HOCTB Pa6. Tok | pag.| HOM| Tox k.3. Hanmp. x.x.
(+5%) [A] wan | (A] [B] Jau- | Ilupu-| Beico- | Mac-
ID [Bt] p Han Ha Ha Ta ca
Ju- | Ter| Jn- | Tex| [B] FB] JIu- | Ter | JIu- | Ter [l f - [aoe] (o] frer]
mo J oo JI o J oo J
msw3819 12| 38 | 19| 224] 1.12] 17| 12| 264 1.32] 21.4] 21] 630 534 38 4.0
msw4020 12| 40 | 20| 2.35| 1.18] 17 | 12| 2.76] 1.38] 21.6] 21.2] 644 600 38 4.1
msw7538 12| 75 | 38| 441|221 17| 12| s19] 2.6 | 21.6] 212] 1185] 550 38 7.7
msw8040 24| 80 | 40| 2.36] 1.18] 34 | 24 | 2.71] 1.3¢] 43.2| 42.8] 1212] 600 38 | 117
‘;‘swn%o—l 120] 60 7.06] 353 17| 12| 84| 42| 216] 212 1411] 691 38 11.7
%swzooloo_ 200] 100] 7.14| 3570 28| 20| 82| 41| 36| 356 1640] 960 38 | 15
CosHeYHble MOIYJIU
Ne | HammenoBanue | Momuocts*, Br | Hanpsikenue, B DOIII** Kapkac, mm BKerc,
1. |[MSW-6(12) 6 12 3x12 1/12 218x304x38 1,1
psl25
2. |MSW-12(12) 12 12 4x9 1/6 ps125 282x421x38 1,8
3. |MSW-24(12) 24 12 3x12 1/3 ps125 |415x552x38 2,7
4. |[MSW-38/19(12) 38/19 12 4x9 1/2 ps125 |534x630x38 4.1
5. |MSW-40/20(12) 40/20 12 4x9 1/2 ch125 |600x630x38 4,6
6. |[MSW-50/25(12) 50/25 12 4x9 ps103 450x985x38 6,0
7. |MSW-75/38(12) 75/38 12 4x9 ps125 550x1185x38 8,5
8. |[MSW-80/40(12) 80/40 12 4x18 1/2 ch125 1600x1212x38 9,2
MSW-80/40(24) 80/40 24 4x18 1/2 ch125 |600x1212x38 9,2
9. |MSW-100/50(12) 100/50 12 6x12 ps103 676x1326x38 10,6
MSW-100/50(24) 100/50 24 6x12 ps103 676x1326x38 10,6
10. IMSW-120/60(12) 120/60 12 4x9 pr150 751x1416x46 16,0
11. IMSW-120/60(24) 120/60 24 4x18 1/2 pr150 | 751x1443x46 16,6
12. IMSW-150/75(12) 150/75 12 6x12 ps125 807x1575x46 18,0
MSW-150/75(24) 150/75 24 6x12 ps125 807x1575x46 18,0
14. IMSW-240/120(12) 240/120 12 6x12 prl75 1107x1875x46 27,0
MSW-240/120(24) 240/120 24 6x12 prl75 1107x1875x46 27,0

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

** -t poroanekTpornpeodpaszoBarens (coaHedHoro nemenTa): psl03 - mceBmokBaapar
103x103 MM u3 muacTuH auameTpoB 125 MM, psl25 - nceBmokBazpatr 125x125 MM u3
maactTud quametpom 150 mwm, prl75 - nceBmonpsamoyronbHuk 175x150 MM U3 miactuH
nuamerpom 200 mMm;

*** _ gpmyck ¢ 2007 roma
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CosHeuHbIe MOAYJIH

ConneuHas 6aTapesi — GOTOAIEKTPUUECKUIA MOJYJb — MPEICTABISET
co00# HabOp TOHKMX IJIACTUH MOHOKPUCTAIUTMYECKOTOKPEMHHUS (XOTS MpH-
MEHSIIOTCS TOJMMKPUCTANINYECKUE W aMOp(HbBIE). DIEMEHTHl COEIUHEHBI
IUIOCKUMHU TPOBOJAMH Ha CTEKJIE WJIHM MPO3PayHOM IIJIACTHKE, C OOpaTHOM
CTOPOHBI IJIACTHHBI KPEMHHsS 3aJlaMEHUPOBAHHBI MONUA(OUPHON TUICHKOU
WIN CIEUHUATIbHBIM T€pMETUKAM [UJIsl 3alUThl OT OKUCJIEHUS KOHTAaKTOB U
Biaru. KonnuecTBo miacTuH (37€MEHTOB) 3aBUCUT OT MPUHITOW KOHCTPYK-
uuu O6araped M OOBIYHO MOAOMPAETCS TaK, YTOOBITOK M HANPSHKEHHE COOT-
BETCTBOBAJIM YCJIOBUSAM 3apsAJIKM aKKyMYJISITOPOB. DJIEMEHTHI OBIBAIOT pa3-
MepoM 85x85 mm 100x100 mm, 125x125 MM unu B popMe OKpY>KHOCTH CO-
OTBETCTBYIOIIETO JAMaMeTpa. B 3aBUCMMOCTH OT pa3mepa 3J1€MEHTOB HU3Me-
HAIOTCS pa3mepsl rotoBoi Oatapeu. KIIJ[ Gatapen oObIYHO JEKUT B IUara-
3oHe 10.5 — 13.5%, x0Ts1 B 1abopaTopusx MOIy4YeHbI pe3ynbTaTsl 10 18%,
emte 6onpmuii KITIJ] umeror GaTapeun Ha sieMeHTaxX W3 apceHua rauius, HO
OHM PEIIKU U JOpOoTH. [[ns BBIBOJA APHEPIHM YCTAHABIMBAIOT CIIELHAJIbHBIC
pa3beMBI.

CTpyKTypa COJIHEUHOT'O JIEMEHTA IT0Ka3aHa Ha PUCYHKE.

Harpyaka 5

CTpyKTypa COJIHEUHOIO0 3JIeMeHTa: 1 - mepen-
HUW KOHTAaKT; 2 — HETaTUBHBIN CJ0M; 3 — mpo- 1 - COIHCYHEIH CBET
BOJISIIMI CJIOH ; 4 — TO3UTUBHBIN CIIOM; 5 — 2 - ua(pakpacHble TyUn
3aJHUI KOHTAKT.

Bce conHeuHble 37e€MEHTBHI MPO3payHbl s WMH(ppaKpacHOM 00JacTH
CHEKTPa, YTO MPUBOJUT K MEHbIIIEH HArpeBa€MOCTHU 3JIEMEHTOB Ha COJIHIE U
COOTBETCTBEHHO YBEIMYCHHIO UX Y(PPEKTUBHOCTH.

Conneunsie anemeHTs (CD), dhoTompeodpazoatenu (PII) — cHHOHUMBI
NEPBUYHOTO MPeoOpa3oBaTessi, OCYUIECTBISAIONIEIO MPIMOE Mpeodpa3oBaHue
COJIHEYHOW DHEPIUU B DJIEKTPUYECKUN TOK.

DNEKTPUUYECKU COEAMHEHHBIE COJHEYHBIE AJIEMEHTHI CO3/1al0T 0a30BYIO
OCHOBY AJi1 coiHeuHbIX MoxayJiei (CM), koTopsle, ciay>KaT 0a30BbIMH dJie-
MEHTaMH OOJIBIINUX YHEProcucTeM. B 3aBUCMMOCTH OT IPUMEHEHHIA, COTHEY-
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HbI€ MOJAYJIM MOTYT UMETh Pa3Hble KOHCTPYKTUBHBIC PEIICHUS U PA3HbIE BbI-
XOJIHbIE MOIIIHOCTH.

Cy1miecTByeT HECKOJIBKO CIOCOO0B YyBETUYECHHS dHEProd(PPeKTUBHOCTH:
BBIOOP ONTHUMAIBHOTO YIjia YCTAHOBKH, T.K. COJIHIIE B T€YEHHE T0J[a MOCTO-
SSHHO MEHSIET BBICOTY HaJl TOPU3OHTOM. [[pyroi myTh yBeIWYEHUS MPOU3BO-
JTUTENFHOCTH MIOBOPAYUBATh COJIHEUHYIO OaTapero BCIe 3a COJHIIEM B Teye-
Hue qHs. Takum 00pa3oM, MOKHO YBEIHMYHUTH BRIPAOOTKY SHEPTHUH BILIOTH JI0
50% oT BBIPAOOTKH B CTALIMOHAPHOM MOJIOKEHUU. DHEPIHs, MOJyUYEeHHAs OT
COJIHEYHBIX OaTapeil, HampaBJsIeTCs] HA 3apsIKy aKKyMyJSTOpPOB, YTO HEOO-
XOJIUMO M0 JBYM MPUYUHAM: CTJIa)KMBaHUE HEPABHOMEPHOCTH MOCTYILJICHUS
HHEPruu, HapuMep B 00JaYHYIO MOTOAY, U yIOBJIETBOPEHHE OTPEOHOCTH B
HHEPTUU TOTJA, KOTJIa HET COTHEYHOTO U3Ty4eHHUs (HOUbIO).

ConHeuHble MOJYJIM HAa3€MHOTO HKCIOJNb30BaHUA OOBIYHO KOHCTPYHPY-
I0TCS ISl 3apSAJIKM CBUHIIOBO-KMCJIOTHBIX aKKyMYJISITOPHBIX OaTapeil ¢ Ho-
MUHAQJIbHBIM HanpsikeHuem 12 B.

[Ipu 3TOM mMOCHEAOBATEIBHO COEIUHSIOTCS 36 COJTHEYHBIX AJIEMEHTOB.
[Tomy4yeHHBIN MaKeT OOBIYHO OOPAMIIAIOT B AJIFOMHUHHUEBYIO pamy, obJerda-
IOIIYIO0 KPEIJICHUE K Hecyllel (OMOpHOil) KOHCTPYKIIMU. MOITHOCTh COJTHEY-
HBIX MoayJel moxet gocturats 10...300 Br.

Jlist monmydeHust He0OXOIMMON MOIITHOCTH M pabovyero HarpsKEHUS MO-
IyJId COEUHSIOT MOCIEA0BATENIbHO WU NapaienbHo. Takum oOpa3oM mo-
JIy4arT ghomornekmpuueckuil enepamop. MoUIHOCTh TeHEpaTopa Bcerja
MEHbIIIE, YeM CyMMa MOILIHOCTEN MOJyJlel - u3-3a MoTepb, 00YCIOBIECHHBIX
pa3nu4reM B XapaKTepUCTUKAX OJHOTUITHBIX MOAYJEH (IoTeph Ha paccoria-
coBaHue). YeM TiiarenpbHee MOJ0OpaHbl MOJYJIW B reHeparope (Wiu, 4em
MEHbIIIE Pa3IM4he B XapaKTEPUCTUKAX MOAYJeH), TEM MEHbIIEe MOTEepUu Ha
paccoriacoBanue. Hampumep,ipu Mmociae0BaTeIbHOM COEIMHEHUU IECSTH
MOyJIeH ¢ pazdpocoM xapakTepucTuk 10% morepu cOCTaBIAIOT MPUOIN3H-
TenbHO 6%, a ipu pazdpoce 5% -ymensbinatorcs 10 2%.

[Tpu 3aTeHEeHUN OHOTO MOAYJS (MJIM YacTH JIEMEHTOB B MOJYJE) B re-
HEpaTope MpH MOCIEI0BATEIBHOM COSTMHEHUN BO3HUKAET "dppexm copsaue-
20 nsamua" -3aT€HEHHBIA MOAYJb (3JIEMEHT) HAUMHAET PacCenBaTh MPOU3BO-
JTUMYIO OCBEIICHHBIMH MOJYJISIMH (3JI€MEHTaMH) MOIIHOCTH, OBICTPO Harpe-
BaeTCA M BBIXOAUT U3 cTpos. s ycTpaneHus 3Toro 3 ¢exra napauiesbHo ¢
KQKJbIM MOJyJIEM (MJIM €r0 YacThl0) YCTAaHABIMBAIOT IIYHTUPYIOIIUN AUO/I.
Jnon HeoOXoAuM MpU MOCIEIOBATEILHOM COECIUHEHUU 0oJiee ABYX MOAY-
neit. K kaxnoi nuHeilke (IOCIen0BaTeIbHO COSIMHEHHBIX MOIYJICH) TOXKE
MOAKJII0YaeTCs] OJOKUPYIOIIMMA U0 AJ11 BEIPABHUBAHUS HAIIPSKEHUHN JIMHE-
ex. Bce 3T nuonbl 0OBIYHO pa3MENIaroTcs B COEIMHUTENBbHON KOpoOKe ca-
MOTO MOJYJISI.
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Monynu ycTraHaBIMBaKOTCA Ha
CTAIbHBIX  WJIH  QJIIOMUHUEBBIX
ONOPHBIX KOHCTPYKLUAX Ha 3€MIIE
(umu Ha Kpelmax U (acagax 31aHUN
- U TIPY 3TOM CIIy>KaT OJJHOBPEMEHHO
KPOBEJIbHBIM WM 3allUTHBIM MaTe-
puanom).

BonbsTamnepHas kpuBasi reHepa-
TOpa UMEET TOT K€ BUJ, YTO U €IU-
HUYHOro Mmoayns. Pabodas Touka
reHeparopa, MOJKIIOUYEHHOTO0 K Harpy3ke, He BCerja COBMAJAET C TOYKOM
MaKCHMaJIbHOW MOIIHOCTHU (TeM 0oJiee, YTO IMOJIOKEHHUE MOCIEAHEN 3aBUCHUT
OT YCJIOBU OCBELIEHHOCTH U TEMIIEPATYpPbl OKpyXkatomiei cpensl). [Tonkiro-
YeHHUE TaKUX Harpy3oK, KaK, HallpuMep, JIEKTPOABUTaTENb, MOXKET CABUHYTh
pabouyr0 TOUKY CHCTEMBI B 00JIaCTh MUHUMAJIBHON WM J1aXKe HYJEBOM MOLI-
HOCTHU (M JABUTaTelb NMPOCTO HE 3amycTUTCs). [l09TOMY, Ba’KHBIM KOMIIOHEHT
COJTHEUHBIX 3JIEKTPUUYECKUX CHCTEM - MpeoOpa3oBaTEeNId HANpPSDKEHUS, CIO-
COOHBIE COTIACOBBIBATh COJTHEUHBIM MOAYJb C HArPy3KOH.

CD npou3BOAUT 3IEKTPUUYECTBO KOI'/Ia OCBEIIAETCS CBETOM. B 3aBucuMO-
CTH OT MHTGHCHBHOCTH CBeTa (M3MepsieMoil B BT/M’), CONHEUHbIH 3eMEHT
MPOU3BOAMUT OOJIbIIIE WIJIM MEHbIIE AJIEKTPUUECTBA: SPKUM COTHEUHBIA CBET
0ojiee MpeanoYTUTENIEH, YeM TEHb, U TE€Hb 0oJiee MPEeANOYTUTENbHA, YeM
anexkTpuueckuit ceet. [{ns cpaBHenus CO 1 Moyselt HEOOX0AUMO 3HATh TaK
Ha3bIBAEMYI0 HOMHHAJIbHYIO MOIIHOCTbH 3JIEMEHTa Uiu MopayJisi. HoMuHams-
Has MOIIHOCTb, BBIPAKECHHAs B BaTTax NMUKOBOW MomHocTH Wp, 3TO Mepa
TOr'0, CKOJIBKO AJIEKTPOIHEPTHH MOXKET MPOU3BECTU (HOTOINEKTPUUECKUN MO-
ZyJIb IIPY ONITUMAJIBHBIX YCIIOBUSX.

Jlnst onpeneneHuss U CpaBHEHUS HOMMHAJIBHONW MOIIHOCTH COJIHEYHBIX
IIaHEJE, BBIXOJHAs MOIIHOCTh HM3MEPSETCS NPH CTAaHAAPTHBIX TECTOBBIX
ycaoBusx (CTY). Ot ycimoBus peanoararor:

- ocBemeHHocTs 1000 Br/M

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

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

AKKYMYynAaToOpHble 6aTapeu

Gonuaunanﬁnapenl e I ABTOHOMHBIE (DOTODIICK-

Tpuueckue cuctembl (ADC)

% v WnsopTop I HCIOJIB3YIOTCA TaM, I'I€ HET

KouTponnep 3apana. [ o

g ! CeTeil  IEHTPAIM30BAHHOTO
@ : AIIEKTPOCHAOKECHHUS.
JQ .y MotpeGurenn
_ W nepemeiora ova s obecricucHUs
AKKYMynsITOpHas .y V)
Voeraper M’l‘:::ii!::",tml JHEPruell B TEMHOE BpeMs
CYTOK WJM B MEpuonbl 0e3

SAPKOT'0 COJIHEYHOI'O CBETa HEOOXOANMA aKKyMYJISITOpHas OaTapes.

OCHOBHBIMH YCI0BUSAMMA 110 BbIﬁOpy AKKYMYJISITOPOB ABJIAIOTCSH:

YV V V V V V

CTOMKOCTb K ITUKIIMYECKOMY PEKUMY paOOThI;

CHOCOOHOCTH BBIIEPKUBATH TITyOOKUH pa3ps;

HU3KUU CamMopas3psiz;

HEKPUTUYHOCTh K HAPYLIEHUIO YCIOBHUM 3apsIIKU U Pa3psiIKy;
JIOJITCOBEYHOCTB;

IPOCTOTa B OOCTYKUBAHUH.

Baxsblil mapaMeTp NEepeHOCHBIX (WM MEPUOJUYECKH JEMOHTHpPYE-

MBbIX) COJTHEYHBIX CUCTEM -KOMNAKTHOCTh U T€PMETHYHOCTb. DTUM TpeOO-
BaHUSIM B TOJIHOW MEpPE YIOBJIETBOPSIOT aKKyMYJSITOPBI, BBIIIOJHEHHBIE T10
texHosorusm "dryfit" u AGM (aGcopOupoOBaHHBIN JIEKTPOIUT) UIH PEKOM-
OMHAIMOHHOM TeXHOJoTuH. OHU XapaKTEPU3YIOTCS OTCYTCTBHEM 3KCIUTya-
TAIMOHHBIX 3aTPaT U MEPEKPhIBAIOT auana3zoH emkocter 1...12 000 Au. BeI-
JETSOIMECS TPU 3apANIKE ra3bl HE BBIXOIAT U3 AKKyMYJSATOpa, MO3TOMY
AIIEKTPOJIUT HE PACXOIyeTCs U OOCITYKUBAHHUE HE TpeOyeTcH.

Jlist monmydenust HE0OOXO0IMMOT0 pabOUYero HAMPSHKEHUS aKKYMYJISITOPBI

WM aKKyMYJISITOPHBIE OaTaper COeIUHSIOT MmocieaoBarenbto. [lpu stom:

>

MPUMEHSAIOT aKKyMYJISATOPHI TOJBKO OJHOIO THIIA, BBHIMYIICHHBIE OJ-
HUM MPOU3BOJIUTEIEM;

HCIIOJIB3YIOT BCE aKKYMYJISATOPHI OJJHOBPEMEHHO, HE Jieasi OTBOJIOB OT
OTJICJbHBIX YaCTEH;

HE COCAUHSIOT aKKyMYJISITOPHI B OJIHY TPYIIY C pa3HULIEH B J1aTe€ BbI-
mycka 0oJiee 4emM Ha MecsIl;

o0ecrneunBalOT pPa3HUILy TEMIIEPATYp OTACIBHBIX aKKyMYJISITOPOB HE
6oxee 3°C.

Jlns mpoasieHust CpoKa CIIyKObl aKKyMYJISITOPOB MPU ITUKINYECKOM

PCKHUME pa6OTBI B COJIHCYHBLIX CHUCTCMAX BA’XHO HC HNOIIYCKAThb U FHY6OKOFO
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paspsiga. CreneHb paspsiga XapakTepusyeTcsi 21yOuHou paspsaoa, BbIpakae-
MOU B IPOLEHTAX OT HOMUHAJIbHOW €EMKOCTH aKKyMYJISITOPA.

DKCIuTyaTalus akKyMyJsiTOpOB TIpH TIIYOOKOM pa3psifiec MPUBOAUT K
HE0OXOAMMOCTU WX OOJee 4acTol 3aMEHbl M OOCITY)KMBAaHHS - U, COOTBET-
CTBEHHO, K YJOPOXXKaHUIO CUCTEeMbl. ['yOMHY pa3psia akKyMyJsITOPOB B
COJIHEYHBIX CHCTEMAaX CTpeMATCA orpaHuuuTh Ha ypoBHE 30...40%, yto nmo-
CTUTAETCS OTKJIIOUEHUEM HArpy3kH (CHMKEHHUEM MOIIHOCTH) WJIH UCHOJb30-
BaHUEM aKKYMYJATOPOB OouibIeit eMkocTu. [loaToMy, 71s yripaBiieHUs Mpo-
LIECCOM 3apsiIKU B COCTAB COJTHEYHOM 3JIEKTPUUYECKOW CTAaHIUU 0053aTeNIbHO
BKJIIOUYAIOT KOHTPOJIIEPHI 3aPSAKU Pa3psIAKA aKKyMYJIITOPHOU Oatapeu.

Jns moxp0Oopa KoiaMYecTBa W TUMA AKKyMYJATOPOB HCIOJB3YIOT JIBa
napameTpa: KOHCTPYKIMsS MHBepTopa (HampsbKeHHEe Ha HU3KOW CTOPOHE) U
TOK 3apsAJIKH, KOTOPBIM MOKET MOCTYyNaTh OT HECKOJIbKHX MCTOYHHKOB U HE
JOoJKEH npeBblath 10 % OT HOMUHAIBHONM €MKOCTH I KUCJIOTHBIX aKKYy-
MyJATOpOB U 25-30% OT HOMUHAJIBHON €MKOCTH JIs 11eJIouHbIX. Eciiu B uH-
BEPTOPE UMEETCS 3apsAHOE YCTPOUCTBO OT CETH, TO OHO JIOJXKHO aBTOMAaTH-
YECKH PEryJMpOBaTh 3apAJIHbIA TOK B 3aBUCHMOCTH OT CTENEHU 3apsija akK-
KyMmyJsaTopoB. K HE0OXOMMBbIM CBOMCTBaAM aKKyMYJSATOPOB, IPUMEHSIEMBIX
B COJIHEYHBIX CUCTEMax, HEOOXOJMMO OTHECTH W HU3KUU YPOBEHb camopas-
psiga. OOBIYHBINA KUCIOTHBIM aKKyMYJISITOP TPEeOyeT MOA3apsIKi HEe PEKe deM
OJIUH pa3 B 6 MecslleB MHAY€ BBIXOAUT W3 CTPOA, Yepe3 ToJ MOcje Hayana
AKCIUTyaTalli YPOBEHb caMmopaspsia 0ObIYHOTO KUCIOTHOTO aKKyMYyJsTOpa
nocturaet 1,5% B IeHb OT €ro HOMUHAJIBHOW €MKOCTH. [103TOMY K akkymy-
JSTOpaM, MPUMEHSIEMBIM B COTHEYHBIX CUCTEMaX, MPEIbSBIISIIOTCS crielu(u-
yeckue TpeOOoBaHuUs.

Hns cuctem aBroHOMHOTO 3nekTpocHa0xkeHus HEJIb3S ucnonb3o-
BaTh "aBTOMOOWJIbHbBIE" AaKKyMYJISITOPbl WU aKKyMYJATOPBI, HE HUMEIOLIUE
riryookoro mukia !!!

Jlnst paboThl B aBTOHOMHBIX CHCTEMax HCIIOJIB3YIOTCS CIElUaIbHbIC
aKKyMYJISITOpHBIE 6aTaper co CpokoM ciryx0b1 10 10 u Goiee JerT.

Ceuny060-KuCIOMHBIE AKKYMYAAMOPHL ¢ 3a1U6KOol: YKHUIKOCTHBIE
CBUHIIOBO-KHCJIOTHBIE UJIM CBUHIIOBO-KHCIIOTHBIE AKKYMYJISITOPBI C 3aJIMBKOM
Yarie BCEro NpUMEHSAIOTCA JJIsl COXpAHEHUs deKTpuueckor sHeprun. Cyte-
CTBYIOT aKKyMYJIATOPbl BEHTHJIMPYEMOro Tumna (HamboJiee pacnpoCTpaHEH-
HbIE), B KOTOpPbIE MOXXHO J00aBJsATH BOJY, a TaKK€ I'€pMETHUYHOrO THIIA, B
KOTOpbIE BOAY AOOABISATH HEJB3S.

B Axkkymynamopax ¢ abcopoupyrowgum cmekianusim mamom (aKKy-
mynstopel AGM) npumensiercss GpuOepriaccoBblii MaT, HACBIIEHHBIN cep-
HOM KUCJIOTOU. AGM akKymyJIsITOpbl MHOTAA HA3bIBAIOT TaKXE ''HEIOKOPM-
JeHHBIMU" WM "CyXuMHu" aKKyMyJISITOpaMH, IMOTOMY 4TO (hubepriaccoBbIN
MaT HACBIIIEH CEPHOIN KUCTOTON TOJIBKO Ha 95%, U B HEM OTCYTCTBYET H30bI-
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TOYHAsl KUAKOCTh. AKKymMynsitTop AGM "uumie", npu ero mepeBo3Ke He
HY>KHO BBITIOJIHSATh TPEOOBaHUS, MPEAbSIBISIEMbIE K OMACHBIM MaTepuajaMm.
OnHu mpeKpacHoO MOAXOAT AJi OOJIBIIMHCTBA BAPUAHTOB MPUMEHEHHUS, CIIO-
COOHBI paboTaTh B IOBOJIBHO TSKEJBIX YCIOBHUSX M HE JAIOT YTEUKY JaXe B
cilydae moBpexaeHus. 11X OCHOBHBIM HEIOCTATKOM IO CPABHEHUIO C 3aJiMBa-
E€MBIMH aKKyMYJISITOPAMH SIBJISIETCSI BBICOKAsi CTOMMOCTh — OHU OOXOJATCS B
2-3 paza gopoxe. B ciyyae, korjia mapel U yTEUKd HE SIBISIOTCS MOBOJAOM
Juisi OecrnokoicTBa, 00Jiee SKOHOMHUYHBIM BBIOOPOM SABIISIETCS, MOMXKATYH,
CBUHIIOBO-KUCIIOTHBIN aKKyMYJIATOP C 3aJIUBKOM MPOMBIILICHHOTO TUIIA.

T'enegvle Inemenmept Wi TEPMETUYHBIC CBUHIIOBO-
KHUCJIOTHBIC aKKyMYJISITOPhl YacTO BBIOMPAIOT B CHUTYallUsX,
KOTI'/Ia HEBO3MOKHO 00€CIeYUTh BEHTUJISILIUIO aKKYMYJISITOPOB
WIM UX YCTAaHOBKY B TpeOyemMoM mnoiyioxkeHuu. ['eneBble 3e-
MEHTHI SIBJISIFOTCS Oojiee "YUCThIMH" — B TOM CMBICJIE, UYTO U3
HUX HE BBIJENSAETCA T'a3 — KaK U3 CBUHIIOBO-KHCIIOTHBIX aKKY-
MyJISITOpoB. OJIHAKO TENEBBIE ANEMEHTHI 00JIee UyBCTBUTEIb-
HBIX K 3apSAHOMY HaIPSKEHHIO, TOCKOJIbKY UX HEBO3MO>KHO BEHTHJIUPOBATH
— 32 UCKJIFOUEHUEM 3KCTPEHHBIX CUTyalluid (KOTOpbIe MOTYT BBI3BaTh HEMO-
MpaBUMBIE TIOBPEXIeHNUs). ['eneBble ssueiiku ropa3ao 0osiee 4yBCTBUTEIBHBI
K BO3JCHCTBHUIO BBICOKUX TEMIIEPATyp U HE MOTYT B TEUEHHUE IJIUTEIBHOIrO
BPEMEHU — IO CPABHEHHUIO CO CBUHIIOBO-KHCJIOTHBIMH aKKyMYJSTOpaMu -
HaXOJUThCSA B pa3psiKeHHOM cocTossHUU. [loaToMy HeoOxoaumo Hajjiexka-
UM 00pa3oM PEryJupoBaTh 3apsJIKy T'eJIEBbIX AJEMEHTOB. JlJisi akKyMyis-
TOPOB Ha TEJIEBBIX DJIEMEHTaX MOXET MOTPeOOBaTHCS JOMOJIHUTEIBHBIN pe-
TYJSTOp C TEMIIepaTypHOH KoMIeHcaluend. 3a KOHKPETHBIMU PEKOMEH1allt-
MU CIIEyeT 0OpaTUTHCA K U3TOTOBUTEIIIO.

Hukenbv-kaomuesvle uau  ncejlie3HO-HUKeNIe8ble  AKKYMYAAMOPbL
OOBIYHO MPUMEHSIOT B IKCTPEMATBHBIX YCIOBUAX. DTU aKKyMYJIATOPHI JEH-
CTBYIOT mpu TemnepaTtypax Hmwke —40°C. Onu Moryt oOecrieduBaTh OOJIb-
M TOK U OoJiee TIIyOOKHE M YacThle UKIIBI [0 CPABHEHUIO CO CBUHIIOBO-
kucioTHeIMA, AGM u reneBbiMu akkyMyssiTopaMu. CpoK CITy>KOBI JKeJIe3HO-
HUKEJIEBbIX aKKYMYJATOPOB MOXKET mpeBbiath 20 set. JKene3Ho-HUuKelIeBbie
aAKKyMYJISITOPBI OTHOCSITCS K HanbOosee SKOJOTUYHBIM akKymyssTtopam. O-
HAaKO B HUKEJb-KaJMHUEBBIX aKKyMYJISTOPAX COACPIKATCS TSAKEITbIE METaJLIbI.
K HepgocTtaTkam akKymyJISITOPOB STOr0 THUMA MOXHO OTHECTH UX BBICOKYIO
croumocThb 1 Hu3kui KIIJI 3apsaku.

JIJ1s1 KOHTPOJISL 32 COCTOSIHUEM aKKyMYJISITOPHOM OaTaped 4acTo MpH-
MEHSIOT pezynamopul 3apaoKu-pazpaoku. Ytoobl 3a1uTUTL 0aTapero oT u3-
OBITOYHOM pa3psiIKU, Harpy3Ka JODKHA OBITh OTKJIIOYEHA, KOTAa Harpsike-
Hue Oarapeu majaer HUuXKe HanpsaxceHus omxnoyenus. Harpyska He JoJKHA
MOAKJIFOYATHCS O MOMEHTA, KOTJa HaIpsKEHUE HE BO3PACTET JO OIpere-
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JIEHHOTO TIOpOTa (Hanpsoicenusi NOOKMoYeHus). ITU 3HAUYCHUS 3aBUCAT OT
KOHCTPYKLUHU OIpe/eleHHbIX OaTapeil, MpOW3BOJCTBEHHOrO IIpolecca U
Cpoka ciy»O0bl O6arapeil. UToOBI 3amUTUTE OaTapero OT mepe3apsakd HeoO-
XOJIMMO OTPAHUYUTD 3aPSIAHBINA TOK TIO IOCTHXKCHUH HANPAHCEHUS OKOHYAHUS
3apsoxu. HanpsbkeHne HauHeT CHUXKAThCA, MOKa HEe JTOCTHTHET APYroro mo-
pora, Ha3bIBaEMOI'0 Hanpsidcenuem 60300H081eHUs 3apsoa.

B perynaropax npeaycMaTpUBarOT CIEAYIONIME BUABI 3alIUTHI: OT KO-
POTKOT'O 3aMBIKaHUs B HATPy3Ke; OT MOAKIIOUCHUS aKKyMYJISITOPHON O6aTtapen
0OpaTHOH TMOJSPHOCTHIO; TEMIIEpPATypHas KOMIICHCAIMSI 3HAYEHUI TOPOTo-
BBIX HaNpsOKEHUH (3TO ObIBaeT HEOOXOIUMO, €CII MPEANnoaraeTcs IKCIITya-
Tauus 6atapeil npu Temmepartypax Hxke Munyc 10°C).
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Bpess paspana Duration of charge
Paspan mocToAHHEM TOKOM, A (257C)
Final Voltage Minute Hour
{Vicell) 5 10 15 20 30 40 50 1 2 3 4 5 6 & 10
1.85 123 | 105 | &6 75 57 47 4 36.8 | 228 | 17.0 | 135 | 114 | 08 77 | B4
1.80 151 | 122 | 98 B3 62 51 44 | 387 | 235 | 174 [ 137 | 116 | 98 7.7 | 65
1.76 174 135 105 B89 66 53 46 A4 23.89 17.6 13.8 118 8.9 7.8 B.6
1.70 192 | 148 | 112 93 69 55 47 | 413 | 242 | 177 | 139 | 117 | w00 | 79 | 68
1.65 206 | 151 | 116 96 70 56 48 | 417 | 244 | 178 [ 140 [ 118 | 101 | 79 | 66
1.60 217 | 157 | 1@ 98 71 57 48 | 423 | 245 | 179 | 140 [ 118 | 101 | 80 | 87
Pazpan mocroArEOH MOomHOCTRIO, BT (25°C)
Final Voltage Minute Hour
{Vicell) 5 10 15 20 30 40 50 1 2 3 4 5 6 8 10
1.85 268 | 221 | 153 | 155 | 124 | o8 86 | 761 | 442 | 346 | 275 | 228 | 193 | 153 | 131
1.80 204 | 231 | 181 | 159 | 127 | 99 g8 | 774 | 440 | 350 | 281 | 231 | 196 | 154 | 13.2
1.75 333 | 242 | 183 | 182 | 129 | 101 g0 | 787 | 455 | 354 | 285 | 233 | 200 | 156 | 13.3
1.70 ase | 247 | 188 | 186 | 130 | 103 g2 | 793 |468 | 358 | 289 | 235 | 204 | 158 | 133
1.65 a7z | 255 | 191 | 169 | 131 | 104 94 | 800 [47.5 | 362 | 29.3 | 237 | 2009 | 159 | 13.4
1.60 388 259 194 172 132 105 a5 80.6 48.1 365 297 238 21.4 161 13.5
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Crtpana
Ha3zBanmne
Hanpsixenune, B
EmkocTb, A4
Jnauna, Mmm
HIupuna, mm
BbicoTa, MM

BpicoTa ¢ ki1eMMOii, MM

Bec, kr

Cpoxk ca1y:x0bl, JeT

T'apanTus, mec.
ena
TexHogorust
EmkocTh, A4

KoanuecrBo mukiaos D.O.D

60%

Pexomenayemoe Bpems paspsi-

aa

Junana3on padounx Temmepa-

TYp

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

Kuraii

COSLIGHT 6-GFM-65X
12

65

350

125

224

226

29

10-12

12

6360 pyo

AGM

65

500

10 mun - 10 g

o1 -40°C 10 +50°C (onTUMAJIBHO
+20°C)

He menee 10 jer

peuieTyaThble IJIOCKHeE MJIACTUHBI Pb-
Ca-Sn

I'aGapuTHbIe pa3Mepsl 1 Macca AKKYMYJIATOPOB

T I'abapuTHble pa3mepbl akkymyas- | Mac- | Koa-
THII AKKYMY- Hast En- Homunanab- | TopoB (MM) ca BO
ymy Hoe Hanpsi- | Jom- | In- Bbi- MonTtax- | (kr) oop-
JAaTopa KOCTh, A/4,
skenune (B) | na puHa coTa | Hasm  BBI- HOB
C10
coTa (r.)
6-GFM-38X 38 12 275 104 212 214 15,5 2
6-GFM-50X 50 12 275 104 275 277 20,5 2
6-GFM-65X 65 12 350 125 224 226 29,0 2
6-GFM-100X 100 12 528 125 230 232 40,0 2
6-GFM- 100 12 393 108 286 288 35 2
100X/B
6-GFM-120X 120 12 528 105 318 320 48 2
6-GFM-125X 125 12 528 125 280 282 49,0 2
6-GFM-150X 150 12 528 125 316 318 56,0 2
3-GFM-200X 200 6 275 147 340 345 37 2

86




st

ST12-200 ( 12B 200Au )

CrieLpHKaLa | ‘ T ‘ ‘ L
'/ W
HoMHEBEANEHOE HAND SEREHHE 12B n %
EMEOCTE 200A4
O 0man BELICOTA 236Mm
B 218vm
Pazmepnl LGOI byl 2
Jimana S522nvmv — —] 50
1 &
LInpaHA 238vmM [ 7 ] R rL
Bec 37 Kr =) FARNLY
B Ledl T
(|t I
XapakTepHCTHKH 14 | /
2.0-yacoroil pazpag 206A1
— 10-aconoii paspan 20044 PA3PSTHBIE XAPAKTEPUCTHKH (25°C)
77"F(25“C) S-qacoRoH pazp A 18549 .
Uacoroi p azpsx 125A9 | 128
15 MHHYTHBIH p 3pa 87A4 :‘?5
B Ty INomocTRIO "
S zapawennan Oarapen | ~3.5m0 it — apsep|!°®
CONPOTHRIICHHE 0 10
77°F (25°C) -
4 104°F(40°C) 1020 i
JTHAHHE TEMIIEParyphbl RSO 100%
e 32°F(0°C) 8504 0 030
>t 0 3
i SP(-15°C) 6500 |
Canop azpan 3 MecHIIa Xp aHeHHA 90%0
S 20" BJIMAHME TEMITEPATYPBI HA CPOK CJIY KBbI
68F(20°C) 6 MeCHIIER Xp aHeHHA 8004
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Oxpyxaoman TeMneparypa (C)
X apAKTepHCTHKH PpaipAna 0o CTOAHHBIM ToKoM (A,25°C)
F.V/Bpenst SMHH 10 MHH 13 MHH 30nMHH 60 MHH 39 59 104 204
9.60V 631 417 363 206 130 55.0 382 203 10.4
102V 599 396 348 198 125 535 37.0 20.1 10.3
10.8V 563 372 331 188 119 524 36.3 20.0 10.2
X apaAKTepHCTHEH paipAa Mo CToAHH0H MolmaocThio (BT,25°0)
F.V/Bpenst SMHH 10MHH 135 MHH 30MHH 60MHH 39 59 104 20y
9.60V 6620 4505 3981 2309 1482 639 444 242 124
102V 6289 4279 3822 2217 1423 629 437 240 123
10.8W 5912 4023 3631 2106 1352 617 429 240 122
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JIuTuii-uOHHBIE AKKYMYJISATOPbI IPOU3BOACTBA KOMNaHuu JInorex.

OO6nacTb TPUMEHEHHUS  JUTUH-MOHHBIX AKKyMYJSTOPOB: HAKOMUTEIH
AJEKTPUYECKON SHEPTUM B CUCTEMAX I'E€HEpAllMU U Iepeladyd dJIECKTPOIHEP-
TUW; HAKOIHUTEIN YHEPIUU ISl U30JUPOBAHHBIX CETEW; NCTOYHUKHU PE3EPB-
HOTO U Oecrepe0oHOT0 MUTAHUS, CUCTEMBI OTIEPATUBHOTO TTOCTOSTHHOTO TO-
Ka; HICTOYHUKU JIJI1 HAKOTUIEHUSI AJIEKTPUUYECKON SHEPTUH U €€ MOCIIEIYIOIe-
0 MCIOJb30BAHUS ISl MUTAHUSA TOCTOSHHBIM TOKOM 3JIEKTPOJBUTATENCH
MaIlliH U OOPTOBBIX CUCTEM SJIEKTPUPUIIUPOBAHHOTO TPAHCTIOPTA; UCTOYHU-
KM TMUATAHUA TOCTOSHHBIM TOKOM IPOYMX MEXAHU3MOB KakK YNPABJISEMBIX
(morpy34uKM, BATOHETKU U MPOY.), TaK U HEYIPABISIEMbIX.

O6m1as TexHuyeckas uHGopMarms

B nacrosiee Bpems 3aBoioM «JIMOTEX» BBIMYCKalOTCS 4 OCHOBHBIC Map-
KM TPU3MATHYECKUX JIMTUH-KeNe30-PpochaTHBIX aKKyMYJISTOPOB, CpaBHU-
TeJIbHBIC XapaKTePUCTHKU KOTOPBIX MPE/ICTABICHBI B TAOJIHIIE.

Tabnuma - CpaBHeHHE XapaKTEPUCTHK MPOU3BOAUMBIX M pa3padaThIBaeMbIX
3aBOZIOM «JIMOTEX» NUTUN-UOHHBIX aKKyMYJSTOPOB M MX 3apyOeHBIX aHa-
JIOTOB

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

Pecypc akkymymnsiTOpOB JMOJKEH OBITh HE MEHEe 3HAYCHHH, MpPUBEICH-
HBIX B Ta0JIHIIE, B IPEJIEIax CpoKa CIIyKObl HE MeHee 8 JIeT
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Tabnuna - Pecypc BbITycKaeMbIX 3aBOJIOM aKKyMYJIITOPOB

['my6una paspsana, | KonuuecTBo IIUKIOB 10 OCTATOYHOM
Pexcum paspana % emkocta 0,8 CH
1 70 5000
2 80 3000
3 100 He pernamenTupyercs, OpUEHTUPO-
BoyHO 1000

[Tpu riybune paspsiga 5-25% cpok cityxk0bl cocTaBisier 15-25 net npu
XPAaHEHUU U KCIUTYaTalli B HOPMaJIbHBIX YCIOBHUSIX.

Ha 6a3e mpous3BoaNMBIX 3aBOIOM «JIMOTEX» aKKyMyJIATOpPOB pa3padaThl-
BarOTCsA OaTapeu ¢ BBIXOJHBIM HampsbkeHueM 12, 24, 36, 48 B.

OCHOBHbBIE TEXHMYECKHE XaAPAKTEPUCTUKH aKKymyJsiTopoB monenu LT-

LFP 300 npexacraBnens! B Tabauie 3

Tabnuma. OcHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH

[Tapamerp 3HayeHue

HomunaneHoe HanpsbkeHue, B 3,2
HomunannHast éMKOCTh, A4 300
BuayTtpennee conporuBieHue, MKkOM 50 —400
Camopazpsia, % B MecsiIy MeHee 3
Homunanensiii Tok, A (Cy) 60 (0,2)
MakcumalibHbIN JJIUTENBHBIN TOK, A (C,) 600 (2)

JnuHa, Mmm 16277
["abaputsl [[Iupuna, Mm 114"

BricoTa, MM 349.5,
Macca, kr 9,5+0,3

[TapameTpsl SKCITyaTalluu

v AKKYMYJISITOPBI TTpEIHA3HAYEHBI JUIS MCIOIb30BAHUS NIPH TEMITEpAType

ot MmuHyc 40 o mroc 50 °C.

v PexoMeHyemasi TeMIiepaTypa Ha KIeMMax akKKyMYJISTopa IPH JKCILTya-
tauu coctasisgeT oT 0 go mitoc 30 °C mpu 3apsne, U oT munyc 20 10
witoc 30 °C npu pazpsge. OntumalibHas TemIieparypa sl dKCIuTyaTa-
nuu akkymysaropa mioc (2045) °C. boisiee BbIcOKHe TemmepaTypbl MO-
T'YT MPUBECTH K CHIDKCHUIO CPOKa CITYKOBI aKKyMyJisiTopa. bonee Huzkue
TEMIIEPaTyphl HE COKpAIlaloT CPOK CIY>KObl, HO YMEHBIIAIOT €MKOCTb.
[IpeBbiienne temnepatypbl mmoc 50 °C Hepomyctumo. Heobxomumo
n30erarh JUIMTENBHON AKCIUTyaTallMi aKKyMYJISITOPOB MPU TeMIIepaTypax

BoimIe ruiroc 40 °C.
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v’ 3HaueHHe MaKCHMMAJILHO JOMYCTHMOIO KPaTKOBPEMEHHOTO TOKa paspsiia
coctaBisier 900 A (3 C,,) npu cKBaXHOCTH 1:2 U IITUTEIBHOCTH UMITYJIh-
ca 10 20 c.

v PexoMeHIyeMbIi PeXHUM 3apsia aKKyMyJIITOPOB — JABYXCTYIIEHUATHI:

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

2) 3apsi pu NOCTOSHHOM HampspkeHuu 3,7 B 10 CHMKEHHs TOKa 3apsiaa
1o BenuuuHbl 5 A (0,02 C,) npu peKOMEHIyeMON TeMIepaType Ha KJIeM-
Max aKKyMyJsiTopa.

v PeKOMEHIyeMbIli PEKUM pas3psjia aKKyMYJISITOPOB - TOCTOSIHHBIM TOKOM
60 A (0,2 C,) 1o koHeyHOro HampsbkeHus 2,5 B mpu pekoMeHyemoit
TEMIIEPATYPE HA KIIEMMAaX aKKyMyJISTOpa.

v' MakcuMalbHBIN TOK 3apsaa He JoJbKeH npeBbimarh 2 C,,, (600 A).

LA U=3,70B

U=3,708

I3 Mepexoa 13 pexnma 3apsaga ctabunb-

HbIM TOKOM, B PEXNM 3apAaa CTabunb-
HbIM HanpAaxeHnem

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

I, — Tok 3apsna, A.
Pucynoxk 1. - YcnoBHbIHN Ipaduk 3apsaa akKyMysTopa

IIpumeuanne: 3a 100% eMKoCcTH akKKyMyJIATOpa MPUHUMAETCA 3apsJl, KOTO-

PBIM MOJIyYHJI AKKYMYJIATOP IIPH 3apsze ero ot 2.5 B.

v’ Pexxumbl 3apsaa B quanaszone ot munyc 10 °C mo miroc 40 °C npezacras-
JIEHBI B Ta0JIUIIE.
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Tabnuia - Pexxumsl 3apsiia

HakorieHHbIi
Pexxum 3apsina 3apsan akkymynstopa LT-LFP 300 % sapana oT
HOMMHAJIBHOTO,
l ctynenp 2 CTylEHb
HE MCHEe
Toxk, Hanpsoxenue, | Hanpsbxenue, Tox oxon-
YaHUS 3a-
A B, ne bonee | B
psana, A
Pexomenayewmsiit | 60 3,7 3,7 5 100
100 5 80
YckopeHHbIH 300 3,7 3,7 5 75
600 5 70

v’ PexxuMbl paspsia ¥ BEIUYUHBI Pa3psAIAHOM €MKOCTH B JHMAa3oHE OT MH-
Hyc 40 °C o mmtoc 50 °C npencraBieHbl B TaOJIHIIE.

Tabnuia - PexxuMel paspsiia

Temnepartypa, °C | Pexum paspsna Toxk pazpsga, A EMIEEET;;I;I;)WXE?HC’
JonycTumslii 60 300
+50 MakcumanbHbIi 600 265
VIMITyJIbCHBIM 900 260
Pexomenayemblii 60 300
+20 MakcumaabHBIN 600 265
NmnynbcHbII 900 260
JlonycTumblit 60 180
-40 MakcumanbHBIN Henonyctumo
NmnynbCcHbIN Henonyctumo

Pecypc akkymyJsitopa

Pecypc akkymynsTopa mpH pEeKOMEHAYEMBIX YCIOBUSAX JKCIUTyaTaI[lH
CYIIECTBEHHO 3aBHCHUT OT IIyOWHBI pa3psijia ¥ COCTABIISCT:

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

pyercs (cripaBoudo 900 — 1500 nukIioB 3apsa/paspsna);

v' npu riy6une paspsga 80 % - ve meree 3000 LUKIIOB 3apsaa/pa3psa;

v' npu riy6une paspsga 70 % - ve meree 5000 HUKIIOB 3apsaa/pa3psa.

[Tpu rny6une pazpsiaa 5-25 % cpok ciyxO0bl cocTaBuser 15-25 ner npu
HKCIUTyaTallil B PEKOMEHIYEMbIX TeMIEepaTypHBIX YCIOBUAX, a TAKXKe IpU
nasinennn 101,3 klla, Braxxnoctu He 6onee 60 % u OTCYTCTBUHM BUOpALUU U
MEXaHUYECKUX YAAPOB.

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

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

XapakTepucTHKH 3apsiaa/pa3psjaa

KpuBbie paspsga akKkymyJsTopa pa3lTuYHbBIMU TOKAMH MIPH TEMIIEpaType
20 °C npencraBiieHbl HA PUCYHKE 2a.
Kpusble pa3psiga akkymynaropa tokamu 0,2 / 0,5/ 1/ 1,5 C, npu pas-

JUYHBIX paboYnX TEMIEpaTypax MpeACcTaBiICHbl 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 HaNpsKEHUS IPU pa3psiie OT CTENEHU pa3psiaa
npu Temieparype paspsiaa 20 °C npu pasInIHbIX TOKaX

Pazpag tokom 0,2 CH
3.6
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~

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

JoJis oTAAHHON eMKOCTH

Pucynoxk 26 — 3aBUCUMOCTb HANPSKEHUS MIPU pa3psijie OT CTENEHH pa3psiia
npu Toke 3apsiaa/pazpsga 60 A (0,2 C,) npu pa3IuIHBIX TeMIIepaTypax
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Paspag Tokom 0,5 CH
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PucyHok 2B — 3aBUCUMOCTb HANpPSHKEHUS MIPU pa3psiie OT CTENEHU pa3psiaa

npu Toke 3apsiaa/paspsiaa 150 A (0,5 C,) npu paznudHbIX TEMIEpaTypax
Paspaa Tokom 1 CH
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PucyHnoxk 2r — 3aBUCMMOCTD HANIPSKEHUS MPU pa3psAsie OT CTENECHU pa3paaa
npu Toke 3apsiaa/paspsaaa 300 A (1 C,) npu paznuyHbIX TeMIepaTypax
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Pucynoxk 21 — 3aBUCMMOCTD HAMPSHKEHUS TIPU pa3psiie OT CTETNIEHU pa3psiia
npu Toke 3apsiaa/pazpsaa 450 A (1,5 C,) npu pa3nudHbIX TEMIEpaTypax

3KCHJIyaTaIII/IOHHbIe OrpaHMYeceHUs

AKKYMYJIATOP BO BpeMs KCIUIyaTalluy JIOJKEH MOCTOSTHHO HAaXOIUThHCS
B COCTOSIHUU, IIPU KOTOPOM €ro HampspDkeHue He mpesbimaeT 3,7 B u He
omyckaeTrcsa Huxe 2,5 B.

AKKYMYJIAITOpP BO BpPEeMsl SKCILTyaTallul HE JIOJKEH JJIUTEIbHO HAXOIUT-

Csl B TMOJHOCTBIO 3apsDKEHHOM COCTOSIHUM. PEKOMEHIyeTCsl 9KCIUTyaTHpPOBaTh
aKKyMYJISITOp B IUana3oHe 3apsaa-paspsga 20 - 90 %.

3anperieHo AnuTenbHO (Oonee 1 9) XpaHUTh aKKyMYJISITOPBI B pa3psiKeH-
HOM cocTtosiHuu (Tiryouna paspsaa 90 - 100%).

3anpeneHo 3apskaTh aKKyMyJIATOp BblllIe HanpsbkeHus 3,7 B, u Tokamuy,
MIPEBBIIAIOIINMEI YCTAaHOBJIEHHBIE U3TOTOBUTENIEM 3HAYEHUS.

Heo0X0auMo HMCKITIOUNTh BHEIITHEE KOPOTKOE 3aMbIKAHHUE aKKyMYJISATO-
POB WK OaTapei B MpoIecce dKCILTyaTallHu.

Heo0xoauMo UCKITIOUUTD MEPErpeB aKKyMYJIATOPOB B MPOIIECCE IKCILTY-
aTaluy, XpaHEHUs U TPAHCIIOPTUPOBKH (TeMIlepaTypa Ha KIeMMax akKyMy-

JATOpa He AoJDKHA npeBbimath mtoc 50 °C npu skcmtyaramuu u 30 °C npu
XPAaHEHUU U TPAHCIIOPTUPOBKE).

Heo6xoammo UCKITIOUUTH MPSAMOE TOTaIaHiEe BJIard Ha aKKYMYJISITOPHI.

Oco0eHHoCTH padOThl AKKYMYJIAATOPOB B COCTaBe AKKYMYJIAITOPHOI 0a-
Tapeu

DKCIuTyaTaluus akKyMyJIITOPOB B cocTaBe Oarapenm 0e3 CHCTeMBbl KOH-
TpoJisi u ynpasienus (BMS) e nonyckaercs.

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

ANENENEN

<

Upnp = Uakx * N

rae: Uyp — HanpsbkeHue 3apsiaa 0Oarapeu;

U,k — CpEIHEE HAIIPSHKEHUE 3apsia OTAEIbHOI0 aKKyMYJISITOPa;

N — KONMMYecTBO aKKyMYJISITOPOB B Oarapee;

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

- 335

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

3sv

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

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

3apsa OTHOENbHBIX aKKyMYJSTOPOB NPOU3BOJWUTH OT CIELHAJIBHOIO 3a-
psiaHoro ycrpoiictBa (3Y) B peknMe MOCTOSTHHOTO TOKa (HOMUHAIBHBIN TOK
3apsana [H=0,2CH) 10 1oCTHKEeHUsI KOHEUHOro HanpspkeHus 3apsiaa Uy, na-
Jiee B PeKUME MMOCTOSHHOTO HAIPSKEHUS 0 JOCTHKEHUS Toka 3apsana 0,21H.
HeobxoaumMo KOHTpOIMPOBATh MOJSPHOCTh NOAKIIOYEHUS] aKKyMYJIATOPOB U
HaIpsDKEHUE Ha akkyMyJssiTope. KoHeuHoe HanpshkeHue 3apsiia OTAEIBHOTO
aKKyMYJISITOpa HE JTOJKHO MpeBbIaTh 3,7 B.

Jlnst 3apsima GaTtapen peKOMEHyeTcsl UCIoJib3oBaTh 3Y, obecreunBaro-
€€ MUHHMMAJbHBIM yPOBEHb IyJbCallMM TOKA. PekomeHIyeMmblil ypOBEHb
nynbcanuu — He 6osee SA Ha 100AY eMKOCTH aKKyMYJISITOpHOM O6arapen.

PekomennyeMoe HampspkeHHE 3apsfla Ha BXOJIHBIX KJIEMMax akKyMYyJs-
TopHO# Oatapen — 3,38 B. PekoMeHryemMoe HanpsKeHHUE O IEPKUBAIOIIETO
3apsa Ha BXOJHBIX KIIEMMaxX akKyMyJiITOpHOU OaTtapen — 3,35 — 3,36B.
IIpumeyanue: ypoBHM HaNpsDKEHUS YKa3aHbl I TEMIEPATYPhI OKPYXkKaro-
et cpeasr +20 + 5°C.

Oco0eHHOCTH Pa00OTHI AKKYMYJISITOPHOH 0aTapeH B pesKuMe HUKJIUPO-
BaHUA

MakcumanbHbI IKCIUTyaTallMOHHBIN pecypc OaTtaped TpH IUKIUPOBA-
HUU JOCTUTAETCS MPHU CIAEAYIOLMX TapaMeTpax:

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

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

v/ HOMHUHAIBLHEIA TOK 3apsaaa u paspsaa: 0,2C;

JlnutenbHOE HAXOXKJIEHUE aKKyMYJISITOPHOM OaTaped B MOJIHOCTHIO pa3-
PSKEHHOM COCTOSTHUU HE JIOMYCKAeTCs;

JlnutenbHOE HAX0XKICHUE aKKyMYJISITOPHOU OaTtaper B MOJHOCTBIO 3apsi-
xeHHOM cocTosiHuu (100%) HE peKOMeHTyeTCs;

Tun npeodpazoBaTENIBHOIO YCTPOMCTBA JOKEH OBITH COTJIACOBAH C MPO-
H3BOAUTENIEM OaTapeu.
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NMpunoxeHue 3
MUHBepTOpPLI
HNuBeprop "Haxoaka"

[Ipennpusitue "Haxoaka" BbIIyCKaeT WHBEPTOPHI H
Omoku OecriepeOONHOr0 MUTAaHUS C YUCTON CHUHYCOH-
JIoM Ha BBIX0oAe MOITHOCTHIO OT 1700 mo 5000 BA.
BrimyckaroTcsi KOMOMHUPOBAHHBIE YCTPOWCTBA - HH-
BEPTOPOBBI C 3apPSAHBIMM YCTPOMCTBAMH PA3TUYHOU
momHOoCTH - 10% 1 100% oT HOMHHAIBbHOM MOIITHOCTH
WHBEPTOPA, BCTPOCHHBIMU KOHTPOJIJIEpaMHU 3apsiia OT
COJIHEUHBIX Oatapeilt Ha Tok OoT 20 mo 60 A, ¢ ¢yHKIMEH cTabWIM3aUH
BXOJHOTO HaNpsOKeHUsI U 0€3 TaKOBOM, ¢ THOKOM PEryJIupOBKOM MEperpy3ou-
HOM CITOCOOHOCTH M TOKa COOCTBEHHOT'O MOTPEOICHUSI.

HNHuBepTOp npenaHazHaueH sl paboThl AIEKTPOOBITOBBIX MPUOOPOB U APYTOM
anmnapatypsl Ha ~220 B.

HNuBeprop "Cunyc" 1151 Harpy3ku, KpUTUYHOHN K (hopMe HAPSKEHUS.

: NuBeprop "Cunyc" obnamaer mapamerpamu, HEOOXO-
Dy T | AMMBIMHU U1 pabOTBI B CHCTEMax aBTOHOMHOIO 3JIEK-
= € TPOCHAOXKEHUSI - CUHYCOMJAIbHBIM HANpPsDKCHHEM Ha
BBIXOJIC, BBICOKOM HAJIeKHOCTBIO, BBICOKOM NE€perpy-
304HOM CIIOCOOHOCTHIO, MaJIOW COOCTBEHHOM MOTPEOIIs-
€MOM MOITHOCTBIO U "CIISIIIKUM" PEKUMOM.
WuBepTop npeaHazHavyeH sl paboThl 3JIEKTPOOBITOBBIX
npuOOpPOB U JIpyroil annaparypsl Ha ~220 B.
CymectByroT Mmoaudukanuu MoiHoctbio oT 1000 1o 7000 BA.
WNuBepTop mpenHa3sHauyeH Juisi padOThl B CUCTEMAaxX YHEPrOCHAOXKEHUS C HC-
MOJIb30BAaHUEM BO30OHOBIISIEMBIX UCTOUHUKOB SHEPIHH.
B naHHOM MHBEpPTOPE MPUMEHEHBI CIIEHUAIBHBIE TEXHUYECKUE PELIEHUE, KO-
TOpbIE TMO3BOJWJIM CHU3UTH COOCTBEHHOE SHEPronoTpeOIeHUE HHBEPTOPA.
Takxe, B MHBEPTOPE BBEAEH CIEIUANBHBIN "cOSAIUA" peXuM, B KOTOPOM I10-
TpebieHrne cocTaBisieT 0koio oT 4 10 6 BT. Takoit pesxxum ecTh TOJIBKO B J0-
porux 3apyOekHbIX MOJENsAX. B crsiem pexuMe MHBEPTOp MEPEXOAUT B
PEXKUM MOHMKEHHOT'O BBIXOJHOTO HampsbkeHus (okono 60B), kotopoe HE0O-
XOJIUMO JJI OTCJICKUBAHUS HAIMYWS HArpy3KHU.
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B nmaHHBIA MHBEPTOP MOXKET BCTPAUBATHCSA KOHTPOJUIEP 3apsia OT COJHEY-
HbIX Oarapeit MomHocThIO OT 500 10 1700 BA, 94TO 1O3BOJIIET MOJIKIFOYATh K
HEMY COJIHEUHBIe OaTapen obmiei momHocThio 10 1500 Bt. B 3TOM ciyuae,
JUIs1 TOTO 4TOOBI ToyuuTh 220 B mepeMeHHOro Toka OT COJIHIIa, BaM IOHa-
N00SATCS TOJBKO coHeuHast 6arapest u uaBeptop "Cunyc-CK"!

JIaHHBIA MHBEPTOP MOXKHO HMCIOJIb30BaTh JJIA MUTaHUS HArpy3KH, KPUTHY-
HOM K (popMe NHUTAIOIIEro HampsHKeHHs (Hampumep, 3JIEKTPOIABUTATENH,
HAcoChl, TpaHchHOpMaATOPHI U T.1.). Takoil MHBEPTOP MOXKET ObITh TAKXKe HC-
MOJIb30BAH /I MUTAaHUA KOMIBIOTEPOB, OAHAKO BPEMS MEPEKIIOYEHUS €ro
Ha paboTy OT aKKyMyJIsTOpOB HeMHOro Oosbiue, yeM y BBII "Cunycounpga",
MO3TOMY ISl COXPAaHEHHUs AaHHBIX MOXET MOTpPeOOBaThCS OTAEIbHBINA KOM-
nbrotepHbiii UPS.

Ecnu BaM HY>)KHO MOKJIIOYATh HArpy3Ky nepemMeHHoro Toka Mmenee 30 B, win
10 APYTUM MIPUUYKHAM, "CIAIMI" peKUM MOKET OTKIIOYaThCS.

Ha BbIXojie MHBEpTOpa YCTAaHOBJIEH MOIIHBIN CUJIOBOM TpaHchopmarop. NH-
BEPTOP MMEET 3aIUTHBIIA KOPIIYC, HA €ro MNepeJHell CTEHKE pa3MEILECHBI:
TyMOJIep BKIIFOUCHUS/BBIKIIOYEHHS, CBETOJUOJHBIC HHAMKATOPHI PpEXUMa
paboTHl MHBEPTOPA M COJIHEYHOTO KOHTPOJIEPA, BOJBTMETP HANPSKEHUS HA
aKKyMyJIATOpHOI OaTapee, TyMOJiep OTKIIOUEHUS "CIIsIero” pexxuma, aBTo-
MaThl 3alUThI, PO3€TKA JJIs MOAKI0UeHUs Harpy3ku. Ha nepenneil nanenu
TaK)K€ PACIOJIOKEHbI: TEPMUHAJIBI JJI1 NOAKIIOYEHHs COJTHEUHOM Oatapeu (B
Cllyyae HCIOJHEHUsI C KOHTPOJUIEPOM 3apsja i COJIHEYHBIX Oarapei),
KJIEMMBI JUIsl TIOJIKJIFOUEHHSI aKKyMYJIsiTOpHOM Oatapen. Ha O0KOBOW cTeHKe
HAXOJIUTCS BBIBOJ] 3a3€MIICHHS.

NuBeptop "Cunyc-C" - MoxeT paboTaTh mapauiebHO C JIEKTPUIECKOHN Cce-
THIO U HE TOJIBKO PE3€pPBUPOBATh HATPY3KYy, HO U MOCTABIIATH U30BITOK JJIEK-
TPOPHEPTUU B CETh. I 3aIUTHI OT MOPAKEHUS DJIEKTPUUYECKUM TOKOM BO
BpeMs MIPOBEICHHSI PEMOHTHBIX PabOT Ha JIMHUW, MHBEPTOP OCHAIEH (yHK-
Mel NpeKpalleHus reHepal B CETh P OTCYTCTBUU HANPSIKEHUS BHELI-
Hel cetu. KIIJI renepaunu cocrasnsier okono 70%, 4TO SIBISETCS XOPOIIUM
IIOKA3aTeJIeM Il HU3KOBOJIBTHBIX YCTPOWCTB C YUCTOM CHHYCOUIOU Ha BBI-
X0/J€.

Jlist BKITIOUEHUST WHBEPTOpPa HEOOXOMUMO BKIIOYHUTH TYOMJIEp BKITIOUE-
HUs uHBepTOpa. HampspkeHue Ha BBIXOJ MHBEPTOpPA MOJAETCS IMOCHE MOJ-
KJIFOUEHHUS aBTOMATOB 3aIlUTHI HATPY3KH.

3apsi akKyMYJISITOpHOU OaTaper MOKET BECTUCh OT COJIHEUHOM Oarapeu,
MOJICOEIMHEHHON K KJIeMMaM akyMyJISITOpHOM OaTtapeu uepe3 KOHTPOJUIEp
3apsiga, KOTOPBIH 3alIUIAET aKKyMYJIATOPHYIO OaTtapero oT nepesapsiia.

KouTposnep 3apsiga npoaomkaer 3apskath Ab oT comHeyHbix Oarapeit
JIaYK€ €CJIM MHBEPTOP BBIKIIOUEH. Tak Kak B KOHTPOJUIEPE peaJu30BaHa KBa-
3U- MIHPOTHO-UMITYJIbCHAsE MOAYJISILIMS TOKA 3apsija, KOHTPOJUIEp MOXKET 3a-
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psxath Ab monHocthio. Ilepuonumuecku HeoOxonumo 3apsbkatb Ab 1o
100%, 4TOOBI MPOAIIUTH CPOK CITYKOBI aKKyMYJISATOPOB. /{7151 3TOrO Mpu BbI-
KJIFOUEHHOM HMHBepTOpe 3apstkaiite Ab oT comneuyHoil Garapeu o Tex mop,
MOKAa MHAMKATOPHI 3aps/ia COJIHEUHOIO KOHTPOJUIEpa HE MEPECTaHyT mepe-
KITFOYAThCS, WU OYIyT MEePEKITI0YaThCs MEIJICHHO.

OCHOBHBIC TEXHHUYCCKHE XapaKTCPHUCTUKHU

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

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

Tok cobcTBeHHOTO MTOTPEOICHNUS B "CIIsI-

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

uHBEpPTOp "mpockinaercs”

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

OKpY>Karollen cpebl

OTHOCHUTENBHAS BIAXKHOCTH BO3yXa <90%

[Tpu paspsane Ab no onacHoro nist Hee ypoBHs HanpsbkeHus (20 wam 40
B s pasubeix mozeneit uaBepropa "Cunyc'"), MHBEPTOp OTKJIIOYAET HArpys3-
Ky. [locne 3apsana Ab (ot Cb wiu Apyroro MCTOYHMUKA) MHBEPTOP aBTOMATHU-
YEeCKU BO3OOHOBIISIET MUTAHUE HATPY3KH.
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BBII "Cunycounaa' njis Harpy3Kku, KpUTUYHOM K (popMe HATIPSKEHUS.

bnok 6ecniepedoiinoro nuranus (bbII) npeanaznauen
JUIsl pabOThl 3IEKTPOOBITOBBIX NPUOOPOB M JIPYrou
anmaparypsl Ha ~220 B kak OT UCTOYHHKA NEPEMEH-
HOTO TOKa (DJIEKTPOCETh, OCH30-AM3eb T'e€HEpaTop),
TaKk U OT aKKyMYJISITOpDHOM Oartapeu, KOTOpask MOXKET
3apsKaThCs OT COJIHEYHOM Oarapen WM BETPOdJIEK-
Tpudeckoit yctaHoBku. Jlanusiii BBII co3nan Ha 6asze
matel ynpasieHuss bbII nns komnerorepa, mosroMy
o0JyajaeT MajabiM BpEMEHEM MEPEKIIOYEHUsI Ha paboTy OT aKKyMYJISITOPOB,
YTO MO3BOJIIET UCIIOJIB30BATh €T0 JAJISl MMTAaHUS HArpy3Ku, TPeOOBATEIbHOM K
ATOMY MapaMeTpy - Hanmpumep, komnbeioTepoB. BBIT obnanaer oTHOCUTENBHO
OOMBIIMM COOCTBEHHBIM HSHEPronoTpeOIeHneM, MOAITOMY €ro MPUMEHEHHE
PEKOMEHYyeTCsl B KaYeCTBE PE3EPBHOIO AJIEKTPOINUTAHUS NPU MPOIMAJAHUU
ceT. /{71 aBTOHOMHBIX CHCTEM 3JIEKTPOCHA0KEHUSI PEKOMEH]IyEeTCSl HHBeP-
Top u BBII "Cunyc"

CymiectByroT Moaudukanuy MotHocTe0 1,2, 2, 3 u 5 kBT (cooTBeTCTBEHHO
1700, 3000, 5000 u 7000 BA).

OCHOBHBIE TEXHHUYECKHUE XApaKTCPUCTUKU.

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

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

Bpewms nepekitoueHus Ha MUTaHUE OT aKKY-

ue 6oiee 0,01
MYJISITOPOB, CEK

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

JKAIOIIEeH cpelibl

OTHOCHUTENbHASA BIAXKHOCTh BO3yXa <90%

* OOBIYHO MaKCHMAJIbHBIN TOK 3apsAa paBeH NPUMEPHO MAKCUMAJIBHOMY BBIXOJHOMY TO-
Ky B pexume naBeptupoBanus. T.e. ana BBII moutHocThio 1 kBT MakcumanbHBbIi TOK 3a-
psia paBeH NpPUMEPHO 5 A.

BBII BeimonHseT criemyromue GyHKINN:
v WHBEPTOpa HANPsDKEHHS, MPeoOpa3yIolero NOCTOSHHBIN TOK B Mepe-
MEHHBIN TOK;
v CTa0MIHM3aTOpa BBIXOJHOTO HAMPSHKEHUS, TEPEKITI0YATeNss MUTaHUS
Harpy3ky ¢ HICTOYHHKA ITIEPEMEHHOI0 TOKA Ha ITOCTOSTHHBIN TOK

v OII0Ka 3apsiia akKKyMYJISITOPHOU OaTapen.

Ha BbIxo/ie ycTaHOBIEH MOIIHBIN cuiioBor Tpanchopmartop. BIIII umeer
3AIIUTHBIM KOPIYC, HA €r0 NEpPEIHEN CTEHKE pa3MELIEHbl: KHONKU BKIIKOYE-
HUS U BBIKJIFOYEHUS, CBETOBBIC MHIUKATOPHI (DYHKIIMOHUPOBAHUS 0JI0Ka, PO-
3eTKa JUIsl TOAKIIOYeHUsT Harpy3ku. [lnaBkuii nmpenoxpaHuTenb Ha OOKOBOM
cTopoHe Kopnyca. Ha mepenHell maHenu TakKe pAacloOJIOKEHBI: pa3beM IS
MOJAKJIIOYEHHS COJIHEYHOU Oatapeu (B ciyyae MCIOJHEHHS C KOHTPOJUIEPOM
3apsga IS COTHEUHbIX OaTapeii), KIeMMbI JIs MOJKIIOUEHUS aKKyMYJIsITOp-
HOM Oatapeu. BHyTpu KopItyca pacroioeHbl 3ByKOBbIE MHAUKATOPHI.

3apsn akKyMyJISITOPHOM OaTaper MOXKET BECTHCh OT COJTHEYHOM Oarapew,
MOJICOEIMHEHHON K KJIeMMaM aKyMYJISITOPHOW OaTtapeu udepe3 KOHTPOJUIEp
3apsiaa, KOTOPBIN 3aIUIIAET aKKYMYJISATOPHYIO OaTapero oT nepesapsa.

[Tpy HaANMMYUM UCTOYHMKA MEPEMEHHOTO TOKa (3JIEKTPOCETh WM OEH30-
JM3€]Ib TEHEPATOP) € IMOMOINBI0 pa3beMa 3TOT MCTOYHHUK MOJKIIOYAIOT K
BBII. OnHoBpeMEHHO HAUMHAETCS MPOIECC MoA3apsaaa aKKyMYyJISITOpHOU Oa-
Tapeu. 3apsgHOe YCTPONCTBO MOACPKUBAECT HEOOXOIUMBIM 3apsaHBIN TOK
BCE BpeMs, B TeueHUue KoToporo bbIl moakimrodeH kK ICTOYHUKY TEPEMEHHOTO
tToka. Eciau B mpoiiecce paGoThl BHE3AITHO MPOUCXOIUT OTKIIOYEHUE UCTOY-
HUKa nepeMeHHoro toka, To bbIl aBTomarnuecku nepexoaut Ha paboOTy OT
aKKyMYJISITOpHOM OaTapeu, Mpu ATOM 3aropaercss uHaukarop «Pabora ot
Ab». BBII aBTromMaTH4YeCcKH MEPEXOIUT B PEKUM paOOThI OT HCTOYHUKA Tepe-
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MEHHOT'O TOKa, IIPU 3TOM 3aroparoTcsi HHANMKATOPbI BO BTOPOM CTOJIONE CIeBa
Ha [IEpPEHEN MTaHENN.

BBII mpomomxaer 3apsbkath Ab HEOOJNBIIMM TOKOM J1a)Ke€ €CJIM OH BbI-
KJIIOYEH, HO MOAKIIOYEH K ceTH. JTa QyHKUUS NpeAHa3HauYeHa JIsl OCTOSH-
HOro nojzapsga Ab oT ceTu ais KOMIIEHCAUUH caMopaspsiia Wik pexuma
BBIPABHUBAIOIIETO 3apAJia, YTO MO3BOJSET MPOAIUTH CPOK CITYXKObI aKKyMy-
JIATOPOB.

BII peructpupyet uckaxeHus (popMbl HANPSKEHUS UCTOYHUKA MUTAHUS
NEPEMEHHOr0 TOKa (IMUKH, MpoBajbl). [Ipyu onmacHbIX JUisl HArpy3KU MCKaKe-
Husx BBIT aBTomaTuyecku nepexoauT Ha pabOTy OT aKKyMYJISITOpHOW OaTa-
peu.

[IpenycmoTpeHa BO3MOKHOCTh PETYJIMPOBKH CTENEHHU YyBCTBUTEIBbHOCTH
bbII k yka3aHHBIM HCKAKECHUSIM.

Hekoropbie Mogenu qu3enb- 1 OEH30reHepaTOPOB UMEIOT HECTAOUIIbHBIE
WJIM HenpueMmiieMble ¢ TOYKU 3peHust bbII mapamerpsl BBIXOAHOTO Harpsike-
HUS ¥ 4acToThl. B Takux cinydasx BBII He Oyaer mepekitouaThcsi Ha paboTy
OT reHeparopa.

Monudukamus Ha 1,2 kBT umeer Oosbliue mpeAensl peryiupoBaHHS
BXOJIHOT'O HanpsbkeHus nepemeHHoro Toka (ot 150 no 280 B) u moxer aBTo-
MAaTHYECKM MOJKII0YaTh Harpy3ky K bbII mocime oTkmroyeHus BeiaencTBue
nepepaspsana Ab npu NMosBIEHUS HANPSHKEHUS NIEPEMEHHOTO TOKA Ha BXOJE
bbII.
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HUcrounuku Oecrnepe0OiiHOIO NUTAHMA C (QYHKIHEH CriIaKUBaAHUA
Harpy3ku npoussogacrsa OO0 JIuorex.

Ha npennpustuun OOO Jlnotex paspadoran UBII ayis mpoMbIIIIIEHHOTO
¥ WHAUBUAYAJIbHOTO MPUMEHEHHS, KOTOPbI HE TOJIBKO obOecreunBaeT Oec-
nepeOoifHOe ANEKTPOCHA0KEHHE MOTpeOUTeNel, HO U OCYIIECTBIATh (DyHK-
o crinaxuBanus Harpysku. MBII pabotaer B pexxume off-line. B kauectse
npeoOpa3oBaTeis HANPSHKEHUs UCTIONb3YETCs IBYHANPABIEHHbBI HHBEPTOD,
B KOTOPOM, B 3aBUCUMOCTH OT KOMaH/bl CUCTEMBI YIIPABJICHUS, IPOUCXOTUT
3apsii aKKYMYJIITOPHOU OaTtapeu, 100 pa3psi/ ee Ha Harpy3Ky (B OCTPOBHOM
pexxume). CrienranbHble aNrOpUTMbl YIPABICHUS TMO3BOJSIOT UHBEPTOPY
paboTaTh B MapajljieIbHOM PEXUME C CEThI0 MJIM T'€HEpaTOpoOM KOHEUHOM
MorrHocTH. Ha pucyHnke nokazana 6ok cxema MBII.

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

Puc. bitok cxema u Baetmuii Bug b1 1

Ucnonp3ytores criemytonme pexuMbl pabOThl: 3apsii aKKyMYyJISITOPHOMN
Oatapeu OT CeTH WU JIOKAIbHOTO reHeparopa (Bkimouas BUD); Tpancnsauus
CeTH Ha Harpy3Ky. B 3aBucumocTu OT ycTaBKH OaTapes MOXKET HaXOAUTHCA
a100 B peXUME MOJCPKUBAIOIIETO 3apsiia, MO0 B PeKUME HYJIEBOTO TOKA
3apsna; Pa3psn Gatapen Ha Harpy3Ky B aBTOHOMHOM pexxume; Paspsin 6ara-
pen Ha Harpys3Ky HapajuleJbHO C CEThIO WJIM TeHeparopoM. B 3aBucumocTtn
ot ycraBku UBII MoxxeT orpaHMuuMBaTh MOIIHOCTh, MOTPEOISEMYIO U3 CETH
WJIM TEHEPATOpA.

Onuu1oHaIBHO MOAJIEPKUBAIOTCA CIEAYIOIINE QYHKIUH:

YIPABJIICHUE ITPUOPUTETHBIMU HArpy3KaMH - B 3aBUCUMOCTH OT YPOBHS IIO-
TpeOJeHUss MOTYT MOAKIIOYAThCA WIM OTKIIIOYAThCS HENPUOPUTETHHIE
Harpys3Ku;
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BO3MOKHOCTh IIPOrPAMMHUPOBATH PEXUM 3apszia OaTaper B 3aBUCUMOCTH OT
Tapuda ceTu - Py MHOTOYPOBHEBOM Tapude Ha 3IEKTPOIHEPTHI0 0OecTeun-
BaeTCA BO3MOXKHOCTh 3apsiKaTh OaTapero 1o caMoMy HU3KOMY Tapudy;

MOAKJIFOYEHNE ABAPUUHOIO T€HEPATOPA - MPU OTKIKOYEHUHU CETU U Paspsiie
AKBD, ycTpoiCTBO BbIJAa€T KOMaHAy Ha BKJIIOUEHHE PE3EPBHOIO I'€HEpPATOpa;
o0ecrieueHne pexuMa MaKCUMaIIbHON MOIITHOCTH TIPH PabOTe OT COTHEUHBIX

6arapeit (MPPT Qynkuus).

B tabnuie npencraBneHsl Texaudyeckue napametpsl UBIT:

MaxkcumManbHass MOIHOCTL ™, KBT 3-15
KonunuectBo ¢a3 1/3
Bxonnoe ¢a3noe Hampspkenue, B 230
Jlnama3oH BXOJAHOTO HaMpsHKeHUs O6e3 176 — 276
nepexona Ha AKbB, B

BxonHoit ko3 uireHT MouHocTH 0.98
Hanpsixenue, B 230
YacToTa BBIXOTHOT'O HANpsDKeHUs, 11y 50 + 0,1 (B aBTOHOMHOM pEKUME)
Bpemst CHHXpOHM3aLUH € CEThIO, MCEK <12
KILI, % 0,92 - 0,95
Homunansnoe nanpsokenne AKb, B 24 /48
Bpems pesepBupoBanus, yac 0.5 - 6**
Tun akkymynsTopHO GaTapen Jlutnii-nonnas
KimmaTtndeckoe UCIIOJTHEHNE VYXJI4
Kiacc 3amurel IP 20

*-mpu paboTe Ha aKTUBHYIO Harpy3Kky B TeueHue 30 MUHYT;
**_1o TpeOOBaHMIO 3aKa3YMKa MOKET OBITh YBEJINYEHO;

Bo3moHbIe 0051acTH TPUMEHEHMUS:
v ObecrieueHre TapaHTHPOBAHHOTO OecrepeOOMHOr0 MUTaHWS OTBET-
CTBEHHBIX ToTpeduteneit (6onpuuiipl, [{O/] 1 T.11.);
v' TloBBIlIEHHE KATErOpUHM MOTPEOUTENS MO HAJIEKHOCTH CHAOKEHMS
anextposnepruen (UTII, LTTI, o6bextsl XKKX);
v CriakvBaHHe IHUKOB MOTPeOIIeHNsT Harpy3Ku (yIajJeHHbIe MoTpeOuTe-
nm);
v CHIWKEHHE CTOMMOCTH MOJKIIOYEHHUS K CETH IEHTPATU30BAHHOTO
AIEKTPOCHAOKEHUS;
v' OpraHu3aius JOKaJbHOW JHEPrOCHCTEMBI, BKIIIOYas BO30OHOBIISIEMbIE
HUCTOYHUKH SHEPTHUH,
OcobeHHocTu:
Bpewms nepexintoueHns «<MHBEPTOP - CETb» U «CETh - HHBEPTOp», HE Oonee 12
MceK; BO3MOXXHOCTh MCIOJIb30BAaHUE JIBYXTapU(PHOro pexuma (MpUOPHUTET-
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Has 3apsaka AKDB B HouHoe Bpems u nipuoputetHas renepanusi or AKb B Be-
yepHee Bpemsi);

Ipombimiennsie UBII ot 3 10 18 kBT npou3BoacTBa JInorex.

Jlutuii monsusle akkymyJssaTopbl (JIMA)- 3TO COBpEMEHHBI MPOAYKT,
MMEIOIIUH P IPEUMYIIECTB HA PhIHKE:

AN N NN N

<

DKOJIOrn4ecKas YucToTa U 0€30MacHOCTb;

He o6ciyx)uBaemMocTh 1 y100CTBO B SKCILTyaTalllu;

Bo3MoxkHOCTB OBICTPOTO 3apsija;

[[Iupokwuii TeMnepaTypHbIN AUAaNa30H YKCILTyaTaluu;

bonpmme cpoku 3KCIUTyaTauu.

Bonbias skonomuueckasi 3p¢HeKTUBHOCTb.

biiarogapsi cBouM yHUKalbHBIM XapakTepuctukaMm, JIMA HaxonsaT mm-
POKOE MPUMEHEHHUE B KAUECTBE:

HaxonuTenei sHepruu AJisl CrilaXKMBaHUS MMKOB HAarpy3KH B SHEPIo-
CUCTEMAaX U PETYyJMPOBAHUS YACTOTHI HANIPSIKEHUS SJIEKTPOCTAHIIUN U
AIEKTPOCETEN;

Hakonuteneit sHepruu, BeIpabAaThHIBAEMON albTEPHATUBHBIMU HCTOY-
HUKAMH SHEPTUH (COTHEUHbIE OaTapen, BETPOreHepaTOPhl U MPOUHE);
MoOUIBHBIX aBApUNUHBIX UCTOYHUKOB MUTAHUS, pa3MENIEHHBIX Ha I'PY-
30BOM aBTOTPAHCHOPTE;

Haxonureneit sueprun mns "y KKX (ay1si CHUXKEHHS] CTOMMOCTH
MOAKITIOUCHUS K DJIEKTPUUECKUM CETSIM);

Uctounukor Oecrniepeboitnoro mutanust (MBIT) nns ocobo BaKHBIX
O00BEKTOB (METPOMOJUTEHBI, a3pONOPTHI, JKelie3Hasi Jopora, OOJbHU-
IbI, IICHTPBI 00PaOOTKHU AaHHBIX, cTpaTerndeckue o0bekThl BITK).
TAroBBIX aKKyMyJISITOPOB ISl 3JIEKTpoTpaHcnopra. CTOUMOCTh 3JKC-
TUTyaTanuu 3JeKkTpolyca B 5-7 pa3 HIKE, YeM CTOMMOCTb JKCILTyaTa-
MU Takoro ke aBrodyca ¢ JIBC;

Uctounuk Oecniepedoiinoro nuranus (MbII) 24/220/6 nHa ocHOBE TUTHA-
xene3o pocharubix AKb. Emxocte AKB 240A*4, 300A*4. ymeeT CHHXpO-
HU3HPOBATHCA ¢ ceThio 220B (Wmu ¢ 3ieKTporenepaTopoM) M, Ipu HEOOXO-
JUMOCTH (HampuMep, IPU MPEBBIIEHUN MOTPEOIsIeMO OT CeTH/TeHepaTopa
MOIITHOCTH), He TepekirodaTbes Ha reHepaiuio 220B or AKb, a 1o6aBisarTh
sHepruto ot AKb k sHEprum oT ceTu. ITO HAMHOTO JIyYIlle KJIACCUYECKOTO
MOAKTIOYEHHS Yepe3 MyCcKaTeNu, T.K. MPOIecC MPOUCXOANT IUIaBHO, H00aB-
JSIETCS UMEHHO CTOJIBKO, CKOJIBKO HE XBaTaeT. B urore, B 11€J10M, Harpy3Ka
Ha AKDB ua€r MHOTOKpaTHO HIKE, UTO MO3BOJISIET UCIIOJIB30BATh TaKYHO JO-
0aBKy HAMHOTO JOJIbIIIE, Y€M, €CJIH ObI BCSI Harpy3Ka MOJHOCTHIO TIEPEKITIO-
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yaynachk Obl Ha renepanuio oT AKbD.

MoskeT HanpaBJISITh BEIPAOATHIBAEMYIO IHEPTHUIO OT AIbTEPHATUBHBIX UC-
TOYHHUKOB, B MPOMBIIUICHHYIO CETh (€CIM YCTAHOBIIEH 3JIEKTPOCUETUHK, KO-
TOpPBIN YMEET BBIUUTATH MOKa3aHUs Mpu 0OpaTHOM HAIMpPaBIEHUU TOKOB) Kak
c ucnonbzoBanueM AKD (IIOJIHOCTBIO UM YACTUYHO), TaK U HE 3aJIEICTBOBAB

AKBb.

Texunueckue napamerpsl UBII:

Moinocth [KBA/KBT]

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

Bxoonwvie xapakmepucmuxu

BxonHoe HanpsikeHue
HOMUHAaJbHOE, B

220; 230 nmm 240 (Be1OMpaeTcs)

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

Ycnosus IKCnayamayuu

Temneparypa okpyxkaroiein
cpenpl, °C

ot 0 1o +40, pekomenayercs 15 — 25

OTHOCHTEIIbHAS BIAXKHOCTD, %

0 — 95 6e3 KoHIEHCATA

Axyctruecknii mym, dB

MeHee 53 Ha pacCTOsSHUH | M

DNIeKTpOMarHuTHas
COBMECTUMOCTD

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

Kitacc 3ammuTsr

IP 20
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OcHOBHBIE BO3MOKHOCTH:

v' ABTOMAaTH4€CKOE MTHOBEHHOE IEPEKIIIOYEHNE Ha aBTOHOMHOE IIHMTa-
HUE OT aKKYMYJIITOPOB U 0OpaTHO Ha CE€Th, COOTBETCTBEHHO MPHU TPO-
NaJaHuM U TIOSIBIICHUU AJIEKTPUUYECTBA B CETH, AaBTOMATUYECKUM 3apsi]l
u nojnepxanue AKb;

v' ®opma curraia Ha Beixojae 220 B uucThIil cHHYC (B COOTBETCTBHUHM C
['OCT 13109-97 nns snexkTpoceTel 0011ero Ha3HaueHUs );

v’ ABTOMaTHYECKHH pEryisaTop HanpspkeHus. JIMamasoH BXOIHOTO
HanpsbkeHust (0e3 mepexoma Ha Oatapeu, oObiuHo 175B - 250B),
HACTPAMBAETCSl TOJB30BaTENIeM, M OOECHEUYMBAET JIOMOJHUTEILHYIO
3aIUTYy anmnaparyphl;

v" BO3MOXHOCTh HCIIOJIb30BaHMs B KadecTBe KommbrorepHoro UPS (c
cootBeTcTBYIOMMM [10) BBICOKOW MOITHOCTH, C OY€Hb OOJBIITUM Bpe-
MEHEM aBTOHOMHOMN paloThI;

v' BO3MOXHOCTb TOJAKIIOYEHHS K KOMIBIOTEPY Ul MOHHMTOPHHIA H
porpaMMHUPOBaHUS,

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

v BEeHTUIIATOPBI ¢ M3MEHSIEMON CKOPOCTHIO BpAIEHHs JUIsI THXOM pabo-

THI,

[TukoBast MOITHOCTH (5 cek) OoJiee YeM BIBOE BBIIIIE HOMHUHAIBHOM;
ABTOMaTHUYECKOE OTKIIIOUEHUE MPU MEperpys3ke, Meperpese, nepemny-
THIBAHUU MOJIIPHOCTH MOJKIIFOYEHUS U JIP. 3aLIUTHI.

NN

Oco0ble mpenMyLIecTBA:

v Hudposoe Tabno ¢ 0TOOpa)KEHHEM BCEX MApPaMETPOB (HAIPSIKEHMIA,
TOKOB, TEMIIEPATYpP, PEXKUMOB U Jp.), C PyCCKOA3BIYHBIM MEHIO, I103-
BOJIIET HE TOJBKO OBITh B KypC€ MPOMCXOMSAIIEr0, HO U yCTaHABJIM-
BaTh ITOPOT'H MEPEKIIFOYECHNUI, HAIPSKEHUS], TOKU, B IIMPOKOM Juarna-
30HE C BBICOKOM TOYHOCTBIO (BCE HACTPOMKH MHBEPTOPA COXPAHSAIOTCS
BO BHYTPEHHEW 3HEProHE3aBUCUMON MaMsTH);

v'KoppekTHast paboTa ¢ MHHH-3JIEKTPOCTAHIMEH (TTepexBaT HAarpy3Kd B
Cllydae TPEBBILIEHUS MOIIHOCTH; AaBTOMATHYECKOE BPEMEHHOE
YMEHBILIEHUE 3apsAIHOTO TOKA, B Cllydae OOIIEero MoTpeOIeHHs B paM-
KaX MaKCHUMaJIbHOM MOIIHOCTH MHMHM-3JEKTPOCTAHIMHU; BbIPABHUBA-
HUE 3apsJHOr0 TOKA);

v'MoiHast geTbipexcrynenyaras 3apsaka (1o 120A B 3aBUCHMOCTH OT
MOJIeJIM) C MOLIAroBOM LHU(PPOBON PEryJUPOBKON HAIpPSKEHUN U TO-
KOB, 4TO MO3BOJIAET OBICTPO 3apsauTh Oosburyto €éMkocTe AKDB u
o0ecreunTh AJIUTENbHYI0 aBTOHOMHYI padoty. MAII «OHeprus»
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CIOCOOEH 3apsiKaTh C JIIOObIE TUIBI AKKYMYJISTOPOB (KUCIOTHBIE, T€-
neBble, AGM, menounsie). EcTp nopaepkuBaromuii pexuM (Bceraa
100% 3apsin) u TemnepaTypHas KOMIleHcalusi (C BBIHOCHBIM JaT4u-
KOM Ha aKKyMYJISATOp);

B ciyuae aBapuitHoro paspsina AKB 10 Hyisl, BCTpO€HHOE 3apsiIHOE
YCTPOMCTBO CMOXET HUX 3apsSAUTh U BOCCTAHOBUTH (JIaXKe CIIECLHAIIU-
3UPOBAHHBIE 3aPSAHUKN JAIEKO HE BCE CIIOCOOHBI Ha 3apsi/l C HyJIs);
OrpanvyeHue Toka NOTpeOsieHHs] MO BXOAY (KIYyUIMI pexuM, T.e.
BKJIIOUEHUE T'eHEepalUU TOJIBKO MPHU MOSBICHUU HATPY3KH);
[IpropuTeT UCHOIB30BaHUs BO30OHOBIISIEMBIX UCTOYHUKOB JUJISl TTUTA-
Hus Harpy3ku (pexxum DKO);

B03MOXHOCTh UCIONB30BaHUE IBYXTapu(PHOro pexuma (IpUOpUTET-
Hasa 3apsanka AKD B HOUHOE BpeMs W NPUOPUTETHAs T€HEpaLHs OT
AKBD B nHEeBHOE BpeMms).

B03MOXHOCTP aBTOMAaTHYECKOI0 YBEIMYEHHSI MOIIHOCTH 3JIEKTpOCE-
Tel B MUKOBOE BpeMs WJIM MPHU MUKOBBIX HArpy3Kax (Hampumep, eciu
Ha JIOM BBIJCJIIEHO TOJBKO 2 KBT MomiHoCcTH, TO ucnonas3ys MAII SIN
9,0 kBT, MOXHO YyBEIMYHMTH MOIIHOCTH BIUIOTH A0 9,0 kBT, mpuuém
npubop OyaeTr caMm, mpu HEOOXOAMMOCTH, aBTOMATHYECKH MEpexo-
nuth Ha AKDB u BbI1aBaTh HEOOXOAUMYIO MOIIHOCTB);
[IpodeccronanibHOE  UCIHOIHEHWE. BBICOKOMPOUHBIA  CTaIbHOMN
OpbI3ro3alMIIEHHbIM, MOoXkapoOe3onacHblii Kopmyc. IloBbieHHas
HaJEKHOCTh U TOMEXO03AIMIIEHHOCTh, B TOM YHUCJIE 3alIUTa OT 3aMbl-
KaHus (a3z;

CxemoTexHuKa 0a3upyeTcss Ha HCIOJIb30BAaHUU HU3KOYACTOTHBIX TO-
poB (umenHo goporux TOP-oB, a He npocto HY tpancopmaTtopos),
YTO XOTS U JIOPOXKE, 3aTO OOECHEeYMBAET OrPOMHBIE MOIIHOCTU H
HaJE&KHOCTh (TEM HE MEHee, IeHa HIDKEe 3apyOeKHBIX aHaJIOrOB).
Knacc ycrpoiicTBa - mpodeccuoHanbHOE;

CepTtudunupoBaHHbIil TeMepaTypHbii nuanas3on -25°C go +35°C.

108



MpunoxeHue 4

IIpuban3uTebHOE FJHEPronoTpedaeHne HedoJILIIOr0 10Ma

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

BETPOJSJIEKTPOCTAHIMA «CAIICAH - 1000»

Toaosan BupataTes B4TRCATperaTa

Cpaamarnacans cunpoeTe BT, Wi

TEXHUYECKUNE XAPAKTEPUCTUKHU BETPOAI' PET'ATA

Oco0eHHOCTH KOHCTPYKIMU

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

Bripabotka B kBTu/mMecsiiy

150 npu cpeiHero10BoM CKOPOCTH BeTpa 3 M/c

OcHOBHbIE TEXHHYeCKHe apaMeTphbl:

MomHocTh resepatopa, KBt

Howmwunanbnas - 1,0, Makcumaibhas - 2,0

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

BypeBasi ckopocTh BeTpa, M/c 55

PacuerHast ckopocTh BEeTpa Ipu HOMH- 8

HaJLHOM MOILIHOCTH, M/C

Cucrema OpHUeHTAIH

IlaccuBHas, ¢ XBOCTOBOM JONATKOM

Jmamerp BeTpokoieca, M 3

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

YacroTta BpanieHus Ipyu HOMAHATGHOMN 450

MOILIHOCTH, 00/MHUH

Cpok ciyx0bl, JieT

Jlis renepatopa - 20

Macca, kr

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

Krmmarndeckue yciaoBus

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

XapaKTepHCTHKA 3aBUCUMOCTH MOLIHO-
CTH OT CKOPOCTH BeTpa

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

[ITymoBas XxapakTepuCTUKa

4516 Ha ynaneany SOM 1pu HOMHHAJIBHOM PEXKHME PabOTHI

110




MpunoxeHue 6

Kommepueckue npeanoxeHus

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

3aka3zuuk: «OHepretTnueckuid MHCTUTYT HM ToMcKOro moJMTeXHHYECKOTrO
YHHUBEpCHUTETa, Kadeapa DIEKTPOCHAOKEHHUS TNPOMBIIUICHHBIX MpeanpHs-
THID

[ToTpeOHOCTB B AIIEKTPOSHEPTHI

YcranosnenHas MoHOCTs BOC 1 TpeboBaHMS K pa3MEIIEHHIO BETPOIIApKa.
TexHnuecKre XapaKTepUCTUKA

VcimoBys fOCTaBKA

Y ¢noBust 1 CTOMMOCTh MOHTaKa

CornacoBaHust

YcroBust OMIaThl ¥ CPOKU MOCTABKH.

CronMocTb BETpoIiapka.

OKoHOMIYECKHH A(PHEKT, OKYTIaeMOCTb.

10 ["apanTiu u 0OCITy>KUBaHHE.

RN e NN S

1. IToTpeGHOCTH B 3JIEKTPOIHEPTHHU

CornacHO ONPOCHOMY JIHICTY 3aKa34HKa, TPU CYIIECTBYIOIIEM MOTPEOICHUH
AIIEKTPOIHEPTHH ObIIa OIMpeIeNicHa TIOTPEOHOCTh B DHEPTOCHAOKEHUH TIPEIIPHUS-
st 3akazuuka 10 100 kB1/4. YcnoBust obecrieueHust sneKTponutaHieM — 24 yaca.
Tak >xe 3aka3yuk OTMETHJI B OIPOCHOM JIUCTE CIECIYIOIIYIO0 CXeMy paboThl 000py-
JIOBAHWS:

Cxema Ne7. Berporeneparop (¢ akkyMyJsitopamu) (BETPOIIapK) U PE3ePBHBIMN

JW3eNb reHeparop. B ciydae oTcyTcTBUS BeTpa M paspsifie aKKyMyJISITOPHBIX OaTa-
peit yuepe3 ABP nporcxonut aBToMaTHYeCKHi 3aImycK TM3eb-TreHepaTopa.
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Cxema Ne9. ['mOpuiHasi aBTOHOMHAsI CHCTeMa — COJIHIIE-BeTep (MHBEPTOPHO-
AKKyMYJISITOpHAs).

Bo3MOkHO IOJIKITIOUEHUE COJIHEYHBIX (POTOMOJYJICH K BETpPOreHEepaTopHOM
CHCTEME Yepe3 KOHTPOJIIEPhI A1 COIHEUHbIX cucTeM. + JII'Y

B naHHBIX yCJIOBUSIX CJIeqyeT NPUHATH BO3MOKHOCTH 00€CTIeYHUTb 00BEKT
3akazuMka yYCTAHOBKOM [IONOJIHMTEJILHOIO 000pynoBaHus: I1HBEpTOpHO-
aKKyMyJIITOpHOM cructemoit + ABP (7151 HakaruMBaHusI SHEPTUU TPU OTCYTCTBUU
Harpy3Ku, ¥ I UTaHUs OT aKKyMYJISITOPOB IPU OTCYTCTBUM BETPA), IPU MOJTHOM
paspsine AKb, ABP nepekitounT nutanue oT akkyMysasaTopos Ha 1Y

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

OnTuMabHBIM pellieHneM OyIeT sIBISIThcsl ycTaHoBKa craHimii «Condor AirMax»
TaK Kak CTapTOBasi M HOMHHAJIbHAS CKOPOCTh BETpa y CTaHIIMK JaHHOTO THIA CO-
CTaBIsIeT 2,5 M/C U 8 M/C COOTBETCTBEHHO, YTO COOTBETCTBYET BETPOIOTECHITUATY
B PETHOHE.

Heobxomumo onpenenuts MakcCuMaTbHO 3G GEKTUBHOE PEIICHHE, TIPH KOTOPOM C
MUHAMAJIBHBIMU KAIUTATGHBIMHA BIIOKEHUSIMH, BO3MOXKHO TIOTYYUTh MAKCHMAITh-
HBIA SKOHOMUYECKUM 3(PPEKT OT yCTaHOBKM Fr'eHEPUPYIOLIET0 000PYI0BAHMUS.

MOWMOCTE, W OF
A ARHEHY MO T
B3

— AN W T
siarierind 380 B, Baast

MougHocTe, % OF HoMsLAS

Iucram
[ moaps

o i,

BaC)

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

Puc. 1 I'paduik 3aBEUCHMOCTH MOIIIHOCTH OT CKOPOCTH BETpA.

[lo manHbIM 3aka3zyuka, CpeTHEroI0Bas CKOpOCTh BeTpa coctamisier 4,1 m/c,
COOTBETCTBEHHO JIJIs1 YAOBJICTBOPEHHUS TIOCTOSIHHON MOTPEOHOCTH B AJIEKTPOIHEP-
U, UCXOJISl U3 rparka 3aBUCUMOCTH MOIIHOCTH OT CKOPOCTH BETpa, HEOOX0AMMA
YCTaHOBKA BETPOIAPKA, COCTOSIIIETO MUHMMYM U3 YeThIpeX YCTAHOBOK MOIIHO-
cThi0 60 kBT (00masi MakcumMabHAs MolHOcTL 240 kBT) paboraronmx Ha 00-
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IIyI0 Harpysky, yBenuueHue kommdectBa BOC Mo OTHOILIEHHIO K HOMUHAIBHOW
MOIITHOCTH CBSI3aHO C BETPOIOTEHIIMAIIOM B PETHOHE, T.K. CTaHUIUH BbIaoT 50%
MOIITHOCTH TIpU cKopocTu Betpa 5 M/c, 100% MOIIHOCTH TPY CKOPOCTH BeTpa §
M/C, @ CpPeTHEroJI0Basi CKOPOCTh BETpa HECKOJIBKO HIDKE 3TOro 3HaueHus. Tak ke
HEOOXO/IMMa COOTBETCTBYIOIIEH HHBEPTOPHO-aKKyMYJIITOPHOM CHUCTEMBI (J1aH-
HbIE B paszeie Neg).

['omoBasi BeIpabOTKA 3EKTPOIHEPTHU OHOM BETPORJIEKTPOCTAHIIMENH MOUTHOCTHEO
60 kBT npu pa3/IM4HOM CpeIHEero10B0i CKOPOCTH BeTpa:
v’ Ias 3 m/c rofioBast BEIpaOoTKa coctaBut 26 280 KBT/4, 32 BEIYETOM «IIITH-
nei» (-15%) = 22 338 kB1/u.
v’ Jlis 4 m/c rofioBast Beipabotka coctaBut 157 680 KBT/4, 32 BEIYETOM «ILITH-
nei» (-15%) =134 028 kB1/u.
v’ Jlis 5 m/c rofoBast BeipaboTka coctaBut 262 800 KBT/4, 32 BEIYETOM «ILTH-
nei» (-15%) =223 380 kB1/u.
v’ Jlas1 6 m/c rofoBast BeIpaboTKa coctaBuT 367 920 kBT/4, 3a BLIYETOM «ILTH-
nei» (-15%) =312 732 kB1/u.
v' s 7 m/c rooBast BeipaboTka coctaBut 473 040 kBT/4, 32 BEIYETOM «IIITH-
nei» (-15%) =402 084 kBT1/u.
v' Jlas 8 m/c rozioBast BeIpaOoTKa cocTaBut 525 600 KBT/4, 32 BEIUETOM «IIITH-
nein» (-15%) = 446 670 kB1/u.

PexomMenryemoe MeCTO YCTAHOBKHU: B HEMIOCPEICTBEHHOM OJIM30CTH K 00BEKTY,

Ha BO3BBINICHHOCTH, HE 3aC/IOHAA COOPYKCHUAMHU M JACPCBLAMH BeTPOBOﬁ
IOTOK.

Puc.2 IlpunnunuanbHas cxeMa pa3MelleHrs BETponapKa.

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

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

Pabouwnii pexum:

COCIMHEHHAs! SHEPrOCUCTEMA

BricoTa MaursI: 18 m

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

CkopocTb BeTpa 1 3amycka: 2,3 m/c

HomunabHast ckopocTh BeTpa: 7,8 M/c

MaxkcumaibHasi CKOpOCTh BETpa: 30 m/c

MaxkcumanbHasi MOIITHOCTb:

+ 10% ot HOMUHAJIA.

3. Porop
Hunamerp: 13,5m
KonuuecTBo nomnacrei: 3
Bun BTynku: JKECTKHUU

Pa3zmemenne poropa:
CkopocTh poTopa:

IIPOTHUB BETpPa
30 - 40 06/MuH

4. Jlonactb
Marepnain: CTEKJIOBOJIOKHO
JlnvHa nomnacTu: 6 M

5. Mexauuszm

Tur: WIMHAPUYECKas IpsMO3y0ast ecTepHs
6.Cucrema noBopoTa roH0J1bl BOKPYI BEPTUKAJIBHON 0CH
Bupn; aBTOMaTHYeCKas
7. I'enepartop
Tum: ACHUHXPOHHBIH Tpex(hazHbIH
Homunanshas MomHocTh: 50 kBT
Hanpsoxenue: 380 V£10%
Yacrora: 50 Hz+5%
8. Maura
Bun, marepuan / qyivHa: pelieTka, Tpyoa/craib
Bricora: 18 m.
be3omnacHas mecTHuIa, IUTOMIAAKK: 1A
9. Topmo3sa
- IPUBOJL; AIEKTPOMEXaHUYECKUI
- 3a1MTa OT OypH: aBTOMaTUYecKas
MexaHuveckue TopMo3a: HET
10. Macca
Porop: 230 kr.
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['onnona (6e3 poropa): 1009 xr.
bamns: 2100 kr.

4. YciaoBus 10CTABKH.

VY cI10BUS MOCTABKMU:

4.1.B npurogHom Jiisl TpaHCIOPTUPOBKHU cocTosiHuu 1 BOC pa3zmemaer-
csi B 01HOM 20 TOHHOM CTaHJAPTHOM IOIyTNpHULEne (OTKPBITHIM BEPX).

4.2.CTouMOCTh JTIOCTaBKM 00opysoBaHusi B cocTtaBuT 30 T.p. 3a OJHY
YCTaHOBKY.

4.3.0Opranuzanys 4 oriata pa3rpy304HbIX pa0dOT Ha IUIOMIAJIKE 3aKa3uu-
Ka 3a cyeT 3aKa3zuuka.

5. YciaoBus 4 CTOUMOCTH MOHTAKA.

5.1 3aka34yMK MMEET MpPaBO CBOMMHM CHJIAMH IMPOU3BECTU MOHTAXK BCEIrO
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.CroumMoCTh pabOT KPaHOB OIIAYMBACT 3aKa34yHK.

5.4 dyngameHTHBIE PaOOTHI MPOBOASTCS B COOTBETCTBUU C YEPTEKAMHU
MOCTABIINKA, (PYHIAMEHT MOXKET OBITh KaK C HCIOJIb30BAHMEM BHHTOBBIX
CBail, Tak u 0e3.

Aosmese

Yepmeorc csatinoco pynoamenma.
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6. CorsiacoBanust

6.1.CorylacHO JI€MCTBYIOIIEMY 3aKOHOJATENLCTBY P®, renepupyroiiue
MOIIHOCTH OJTHOM €AMHUIIBI, HE MpEeBbIIaroIe MoHocTh 250 kBT, HEe Tpe-
OYIOT CIIeIMANIbHBIX pa3pelieHUui U COrIaCOBAHMM.

6.2.CornacoBanue He motpedyercs 1o BeicoTe BOC, T.K. BeicOTa OamrHu
BOC cocraBmger 18-24 M, gnura jomactu BOC 6 M, COOTBETCTBEHHO
HauBbictias Touka BOC cocraBnser ve 6omee 30 m.

[To neiictByromemy 3akoHoaarenbcTBy PD, 00bekThl BbICOTOM A0 S0M He
TpeOyIOT pa3peuieHui.

7. YcJI0BUA OILIATHI U CPOKH IMOCTABKH

7.1.IIpenomnara cocrasnsier 70% ot croumoctu BOC.

7.2.30 % mipu MOJIyYEHUHN 3aKa34MKOM YBEJOMIIEHUSI O TOTOBHOCTH K OT-
rpy3ke (ToBap Ha CKJIaJie).

7.3.B pamkax KOoHTpakTa rnocraBka uyetbipex BOC Bo3MoxkHa B TeueHuu 4
MECSIIEB, COTJIACHO TpadUKy MOCTaBKHU.

8. Croumocth BeTponapka. OcHoBHoe odopynoBanue BIC:

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

Betpoanekrpoctanimst «Condor AirMax»|4 2 500{10 000(3akazumk |IlocTaBmuK

60 kBT, maura 18 M, 3akiagHbIe 3Ic- 000 |000

MCEHTBI QyHIAMCHTA

Cymma: 10 000 000 py6.
IIpumeuanne 1. 3a Apkrideckoe ucnionHenne BOC npumensercs koad. 1,15 (ko-

A PUIHMEHT TPUMEHSIETCS TOJTBKO K CTOMMOCTH

OCHOBHOT'O 00OPYIOBaHMSI, HE BIIUSIET CTOMMOCTb IyCKO-HAJIA/IKU U JJOCTaBKHU).
Ipumevanmne 2. Koncrpykuusa BOC amantrpoBana 1o BETPOBBIE HArPYy3KH 110 35
M/C.

IIpumeuanue 3. B croumocts ocHOBHOTO 000pyaoBanust BOC He BXOAAT MyCKOHA-
JIaZi0YHbIe PabOThI Ha TEPPUTOPUH 3aKa3UUKa

crierpanmictamu  Mcnomaurens. (Bpie3n cnenuammicToB, IMyCKO-HaTaaKa, TPAHC-
TIOPTHBIE U3JIEPIKKH).
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BcnomoraresasHoe ooopynoBanue (Cxema Ne 7)

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

CwnoBoit momynb st «Deltan| 16 102 1 634 800 |3aka3zunk ITocraBmuk

NHPLUS-cepun 20  kBA 175

Mkadp «Deltay mms NH|4 265 1 061 400 |3aka3unuk ITocTaBmuk

PLUS max 80 kBA 350

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

tapen 12B, 200A4, GEL,
JIB:  522x130x180mm, Bec:
65kr. Cpok ciryx05I 10 Jer.

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

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

Cymma: 7 241 784 pyo.

IIpumeuyanne 1. B croumMocTh BcioMorareli-HOro o0OpyI0oBaHUsI HE BXOJIST
IyCKOHAJIaJJOuHbIe pabOoThl Ha TEPPUTOPHM 3aKa3zuuka crienuaaucramu VcnomHu-
tesst. (Bble3n cienmanicToB, MyCKo-HaaaKa, TPAHCTIOPTHBIE M3IEPKKH).

Ilpumeuanue 2. DKcIUTyaTalys 3JI€KTPOOOOPYAOBaHHS BOSMOXKHA TPU TEM-
nieparype He Hwke 5 rpaa. Llenscus.

Cpok o1rpy3ku ocHOBHOro obopyoanusi BOC, 4 kaneHaapHbIX Mecs1a

CpoK OTrpy3KH BCTIOMOTaTeIbHOTO 000PYAOBAHUS - 5 HENEb.

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

Berpomnapk MoxeT paboTaTh TOJBKO MO OHOM U3 NPUBEJIEHHbIX CXEM:

Bapuantel kommiekraiuu BOC:

Cxema Nel. ABToHOMHAas paboTa BETporeHeparopa (BeTpomnapka).

[IuTanue UAET OT BEeTporeHepaTopa HampsMyto, 6e3 J0I.yCTPOUCTB.

Cxema Ne2. Berporeneparop (BeTpomnapk) U pe3epBHBIN IU3€Nb reHepa-
TOP.

ABP 1mo3BOJIsSI€T IEPEKITIOYUTh MUTaHWE 00bEKTa IPU OTCYTCTBUHU BETpa
PE3EPBHBIN AU3EIb TEHEPATOD.

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

ABP m03BONISIET TIEPEKITIOUNTh TIUTaHWE OOBEKTa TPH OTCYTCTBHM BETpa Ha
AIEKTPOCET.

Cxema Ne4. Berporeneparop (BeTporiapk) i CHHXPOHU3ALIMSI C CETBIO.

brok cuHxpoHM3aIK Mo3BOJISIET MPU CIIa0bIX BETpax JOOUPATh HEIOCTAOIILYIO
MOIIHOCTb U3 CETH.

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

brok cuHXpoHM3aIMK MO3BOJISIET NPH CIIA0BIX BETpaxX J0OUPATh HEAOCTAIOLLYIO
MouTHOCTb oT JII'Y.

Cxema Ne6. Betporenepatop ¢ THBEPTOPOM U aKKyMYJIITOPaMHU.
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[Ipu oTCyTCTBUM Harpy3KH BETPOr€HEPATOp 3apsDKAeT akKyMYJISITOpHbIE Oara-
peu, IpU OTCYTCTBUMBETPA MMUTAHUE UIET OT aKKyMYJIATOPHBIX OaTapeid.

Cxema Ne7. Berporeneparop (¢ akkyMyJIITOpaMH) U PE3EpBHBIN AU3Eb TeHE-
parop.

B cnyuae otcyTcTBUS BEeTpa M paspsiie akKKyMyJISATOpHBIX Oatapeii uepe3 ABP
MPOUCXOANTaBTOMATHIECKHI 3aITyCK IM3€ITb TeHEpaTopa.

Cxema Ne8. Berporeneparop ¢ akkymyssITopaMmu 1 KOMMYTAIUS C CETBIO.

ABP no3BorisieT epekrounTh MUTaHne 00bEKTa MPY OTCYTCTBUM BETPA U TOJI-
HOM Pa3psi/ICaKKyMyJIITOPOB Ha 3JIEKTPOCETb.

Cxema N29. ['uOpusiHasi aBTOHOMHAsi CHCTEMa — COJIHLIE-BETEpP (MHBEPTOPHO-
AKKyMYJISITOpHAs).

Bo3MOXXHO MOIKITIOUEHHE COHEYHBIX (DOTOMOIYJIEH K BETPOreHEepaTOpHOU
CHCTEME YEPE3KOHTPOILIEPHI ISl COTHEUHBIX CUCTEM.

9. Dxonommveckast 3 QeKTHBHOCTH

9.1. ["omoBast BEIpaObOTKa IEKTPOIHEPTUH BETPOMAPKOM 32 BHIYETOM JTHEH
«IITUJIE» COCTABUT B CPEIHEM, - KBT/4, 4TO MpU CyIIECTBYIONIMX TapH-
(ax, cocTaBsieT py0. B roI.

(M3nutiiku 551, sHEpruy BO3MOXKHO MPOIaBaTh COCEAHNM OpraHU3aIHsIM. )

9.2. [1pu cymecTBytOIIEM YPOBHE SHEPronotpedeHns: Ha 00bekTe 3aKas-
YHKa U CYIIECTBYIOIIEH CTOMMOCTH Tapuda py0./ kBt.4., mpu ycJo-
BHH COXPaHEHHUsI CYLIECTBYIOLIEro Tapuda, i Npu MAKCUMAIBHOM HCIIOJIb-
30BAHMH JHEPIUH, BHIPAOOTAHHOI BETPONAPKOM, CPOK OKYIAaeMOCTH COCTABHT

roja.

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

9.3. [pu ycrnoBum ydera pocta CTOMMOCTH TapU(OB HA IIEKTPOIHEPT IO,
CPOK OKYIIa€MOCTH JJAHHOTO TPOEKTA BETPOIapKa COCTaBIISET . Te.
CPOK OKYIIaéMOCTH BETPOIAapKa YKJIIbIBACTCS B IEPHOJT TApaHTUIHOTO OOCITYKH-
BaHMUSI.

94. 3a Bech MEpHOJ SKCILTyaTalliH, TP CYILECTBYIONIMX Tapudax, KO-
HOMIYECKHH AP PEKT COCTaBUT - pyo.

9.5. [Ipu ycmoBum y4era pocta CTOMMOCTH Tapr(OB Ha AJIEKTPOIHEPTHUIO,
AKOHOMHUYECKHUH 3(PHEKT COCTABUT OT pyO. 1 BbILLIE.

10.I'apanTiu 1 00C/Iy;KUBaHKE
10.1.Cpoxk rapanTuitHbIx oos3aresibeTB o BOC coctarisier 3 roza.
10.2.CrouMOoCTh €XETOAHOTO MOCACTAPAHTHIMHOTO 00CTYKUBAHUS BCETO BET-
pornapka coctaBuT He 6osiee 160 000 py0O. (3ameHa BceX HEOOXOIUMBIX Y3JIOB,
CMa3Ku, OJIOKOB H T.I.)
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MpunoxeHue 7

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

3ajadeil MpoeKTa SABISIETCS PAaCCMOTPEHUE BOIPOCOB JELEHTPAINA30-
BAHHOT'O AJIEKTPOCHAOXKEHUSI 00bEKTa. ITO:
v/ omnpejieieHHe ONTHMAIBHOTO COOTHOIIEHHS MOIIHOCTH M KOJHNYECTBA
BETPOI€HEPATOPOB;
v’ omnpejieneHre ONTUMAIBHBIX TapaMeTPOB (POTOIIEKTPHUYECKUX TAHEIIEH.
v/ pe3epBUPOBAaHHE BETPO-COJHEYHOMN DIICKTPOCTAHIIMU IM3EIbHBIM T'€He-
paTopoM.
ONITHUMAJTBHBIE PEKUMBI PAOOTHI THOPHUIHOMN AIIEKTPOCTAHITNN;
KOMMEPUYECKast OLIEHKA ITPOEKTA.

AN

[IpoekT BKItOUaeT cienyromue craauu (Puc.1.).

Od4eHb BaXXHO BBHIOpPaTh MECTO JJIS IJIOIIAJAKKA PYKOBOJACTBYSICH CIETY-
IOIIUMU KPUTEPHUSIMHU.

JInst yCTaHOBKM COJTHEYHBIX MOJYJIEH HEOOXOAMMO MPOCTPAHCTBO, KO-
TOPOE HE JIaeT TeHMU Ha coJHeYHbIe Moayu. CoHEYHBbIE MOJIYJIH , KOTOpPhIE
CTaBSIT CTAllMOHAPHO OOpaIlleHbl B CTOPOHY IOra M MMEIOT HAKJIOH, PaBHBIM
YUy IIUPOTHI MECTHOCTH. HaKJIOH COJIHEYHBIX MOJYJIEH MOXKHO KOPPEKTH-
pOBaTh B 3aBUCMMOCTH OT BPEMEHH roja.

Jlns BeTporeHepaTopoB HEOOXOJMMO CBOOOJHOE MPOCTPAHCTBO OT
Oonm3iaexkanux OoOBEKTOB: JCPEBbEB, JOMOB. HacTo HE0OXOAMMO BIHCATH
yCTaHaBJIMBAEMbIE MAauThl BETPOTEHEPATOPOB B peiibe() MECTHOCTH, KOTOPHIN
BBIJICJICH JJISI CTPOUTEIHCTBA BO30OHOBISIEMBIX MCTOYHUKOB SJIEKTPOIHEP-
ruu. [lpuBenem mpumep pasmenieHus OOOPYIOBAHUS ISl MPEII0KEHHOM
TJIOIIA/IKY JJIsl YCTAHOBKH BETPO-COTHEYHOM 3JIEKTPOCTAHIIUU.

B ycnoBusIX OrpaHUYEHHOW IIOMIAAW, BBIACICHHOW aJMUHUCTPALIUEN
palioHa HEOOXOJUMO BIIUCATh BETPO-COJHEUHYIO AJEKTPOCTaHILMIO. Bbije-
sieHHas mwiomanb coctasiageT 10 000 kB. m.

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

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

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

3 E MHNEHEPHBIE MIBICKEHW A 30pHed Ut 26.03.15 Cp 06.05.15

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

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

yyacTia (13 cTp.)

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

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

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

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

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

i cpeasl (54 c1p.) |

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

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

IMCTNYATALMN OGBEKTOR KANMTANBHOTD i
cTponTenscTaa (53 cTp.)

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

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

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

MpoexT: 3Tank NpoeKTa.mpp

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

Puc.1. Craguu npoekra.
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Teppurtopust npeAcTaBisieT cO00W paBHUHHYI0 MECTHOCTb C OTMETKAMHU
BBICOT Nopsiaka 49 MeTpoB Hal YpOBHEM MOps. TeppuTopHsi UMEET IJI0IIAIb
10 000 xB. M 1 B HacToOsIIEee BpeMsl JOCTYIIHA JJIsl Pa3BUTHUSL BETPOIHEPreTH-
k. BOC momHocThio 0T 25 kBT MoXkeT ObITh pa3MmerieHa B mpenenax 3Toi
momaaky. [lmommanka BeIeieHa aIMUHUCTPAICH pailoHa U UMEeTCst He0O0-
XOJIUMOCTh MMEHHO Ha HEW paclojoXHUTh 3JIEKTPOCTaHIUIO. Brinenenue
3emMsid O(hOPMITSIETCST TOKYMEHTAIBHO U TIepeAaeTCsl TSl PACTIONOKEHHSI TIPO-
eKTa.

Kapra mectHocTH Puc.2.

B cooTBeTCTBUU C MPUHATHIMH PEHICHUSIMU MO MPOSKTUPOBAHUIO U Pe-
3yJbTaTaMM T€OJIOTUUECKUX UCCIEIOBAHUM HaMeyaeM IJIaHUPOBKY HamOoJiee
pPaIlMOHAJIBHOTO PACIIONOKEHU 000pYOBaHUS SJIEKTPOCTAHIIMM B COOTBET-
CTBUM C BBIJICJICHHOMN tomaakon (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 1ia BCO BbiaeneHHOe aAMUHUCTpAUEN.
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Cxema pacnonoxerwA eelpaboTor M 1:1000
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Pucynok 3. Cxema pacmnonoxeHust 000py10BaHUs Ha TUIOLIAIKE.
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[IpuBeneM erie o uH BapuaHT PacloioKeHus 000py1I0BaHUS B COOT-
BETCTBHH C PEIbE(YOM MECTHOCTH.

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

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

Pamamra y . R - Cmadus| Auem | Aucmob

Mpobepu 3EMENBHO20 HacmKa

Hay. omd. i !
CumyayuoHHs G naaH

. RO macwmad +100 000

MHBN noga |Mognuce u gama | BsaM. uHBN

Popram A4

Pucynok 4. Penbed mecTHOCTH.
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Ha BbIienIeHHOM OTKPBITOM IJIOIIAJIKE yCTaHABIMBAEM 5 BETporeHepa-
TOPOB.

JluzenbHast ANEeKTPOCTAHIINS, YCTaHOBJIEHHas B cesle HoBoHMKONIbCKOE
o0ecreuynBaeT AIEKTPOIHEPTUEH BCEX MOTPEOUTENEH, ee MOJEe3HBIA OTITYCK
coctaBui B 2011 roxy350 teic. kBT.\roa, Tapud — okozo 17 py6 3a kBt 4.

B ynenbHOM Bece moTpeOssieMoi AIEeKTPOIHEPTUH HAUOOBIINI Tpo-
HEHT 3JEKTPOIHEPTUN MOTpedisier HaceneHnue - 55 %, coOCTBEHHOE IO-
TpeOaeHrne KOMMYHAIBHBIM MPEANpHUsITHEM (Ha KOTEIbHBIE, BOJOHAIIOPHEIC
OamHu U T.1.) — 21 %, Or0AKETHBIMU OpraHu3alusaIMu noTpednsercs - 7 % u
npoyuMu norpedurensmu - 17 %.

Hacenenue, notpedisitoniee 0oJblie MOJOBUHBI OTIYCKAEMOM 3JIEK-
TPOIHEPI'HH, OIUIAYMBaET €€ Mo Tapudy, YTBEPKIECHHOMY AeNapTaMEeHTOM
tapudnoro peryiaupoBanus v Ha 01.01.2012 cocrapisitomum 2.16 py6/kBT 4.
Pa3zHu1a nokpeiBaeTcs 3a cUeT rocyJapCTBEHHBIX JOTAIUM.

Hcxons w3 mporpaMMbl COLMAIbHO-3KOHOMHMUYECKOTO Pa3BUTHUS Cella
HoBoHUKOIBCKOE OCHOBHOM NP0o0JIeMOI1 SHEProcHa0KEHUS B TIOCEJICHUN SIB-
JsIeTCsl HEYIOBJIETBOPUTEIBHOE COCTOSIHUE SHEPTreTHUYECKUX ceTel U Heoboc-
HOBAHHO 3aHIKEHHBIM Tapu( Ha 3JIEKTPOIHEPTHI0, BHIPAOATHIBAEMYIO TH-
3€TbHBIMU AJIEKTPOCTAHIIUSAMH.

Bce a1tu ycnoBus GopMUpyIOT MOJTOKHUTEIBHYIO CpeAy ISl CO3/IaHuUs
aBTOHOMHOI'0 BeTpomnapka Ha Tepputopun cena HoBonukonbsckoe. Co3nanue
JIOTIOJITHUTENIbHBIX TE€HEPUPYIOIIUX MOITHOCTEH Ha 0a3e BO30OHOBIISIEMON
DHEPTeTHKHU B COCTOSTHUU HE TOJBKO MOKPHITH NE(UIIUT SJIEKTPOIHEPTHH, HO
Y CHU3UTH 3aTpaThl HA TOIUIMBO U HA €ro JOCTAaBKY U YBEIMYUTH PECYPC pa-
00ThI ACHCTBYIOUIMX AM3EIBHBIX YCTaHOBOK. PacmosnoikeHune reHepatopoB B
HEIMOCPEJICTBEHHON OJIM30CTH K MOTPEOUTEINIO MO3BOJUT COKPATUTH MOTEPHU
AIIEKTPOIHEPTUH, TIPU STOM, HE CO3/]aBasi HETaTUBHOI'O aHTPOMOTEHHOI'O BJIU-
STHUS Ha JaHamadT U S9KOJOTHIO.

B cootBercTBUM ¢ penbeoM MECTHOCTH BBIOMpaeM pPaCHOJIOKEHHE
BeTporerepaTopos (Puc.5.).
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Pucynok 5. CxeMa pacnosoXeHHs BETPOTeHEPATOPOB Ha TUIOMIAIKE.
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