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Hay4yHoe usaanue «061ecTBO3HaHUE M COLMAJIbHASA ICUX0JIOTUA», HalleJIeHHOe
Ha MOyOoJMKaLUil0 HauboJsiee  aKTyaJbHbIX  COLMAJIbHO-IICUXOJIOTUYECKUX  paboT
TEeOopPeTUYeCKOro, IKCIIePUMEHTAIbHOTO U IPAaKTUKO-NPUKJIAJHOI'0 XapaKTepa pOCCUUCKUX
M HHOCTPAaHHBbIX CIEeLUaJMCTOB [0 IMpobJjeMaM peaJbHOrO0 B3aUMOJEUCTBUA U
B3aMMOBJIUSHUS.

U3paHve aZjpecoBaHO ICUXOJIOraM-UCCAe0BaTeNsIM, IICUX0JIOraM-IIpaKTUKaM,
npenojiaBaTessIM [ICUXOJOTUH, HAYYHbIM JleiTeJsIM B 00J1aCTH COLUAIbHbIX HayK. OHOU
U3 LeJIbl0 JKypHaJla fBJSEeTCSA Hay4yHble MCCIe[0BaHUS B 00JIaCTU COLMAJIbHBIX HayK.
KypHaun npesocTtaB/isieT Hay4YHbIM JieTeJsIM BO3MOXXHOCTb ONyOJIMKOBAaTh CBOM Hay4YHble
uccsaeJ0BaHUs, YTOObl BHECTH CBOM BKJIaJ, B HAYKY.

Lenp KypHana - obecnedeHue MNpoPecCUOHATbHOW KOMMYHUKALUUA MEXIY
uccsaeoBaTesIIMUA U MPaKTUKaMU B 00/1aCTH OpraHU3alMOHHOW [ICUXOJIOTUH, NTe[JarOTUKH
M COLIMOJIOTHH, NpeJiCTaBJeHue pe3y/IbTaTOB HOBbIX OpPraHW3alMOHHO-TICUX0JIOTUYeCKHUX
uccae/JOBaHUM, BHeJpeHHMe HOBbIX HAay4yHbIX M TNPUKJIAJHBIX pa3pabOTOK B NPAKTHUKY
paboTel C oOpraHU3alUsAMH, IpUBJeYEeHUE MOJIOJbIX KOJUIer B INpodeccuoHaIbHOE
CO06111eCTBO OPraHM3alMOHHBIX ICUX0JIOTOB.

3ajaya KypHajJla - CHOCOOGCTBOBAaTb MPAKTUYECKOMY BHEJpPEHHUI0 Hay4HbIX

pellleHUH B 06J1aCTU COLMATIbHON NCUXOJIOTHHU.

ITos1HOe U/ YacTUYHOE BOCIpOU3BeJleHHe UM KCepOKONHUPOBaHMe, KAKUMU Obl
HA ObLIM MaTepuasbl, ONyOJMKOBaHHble B 3TOM JXKypHaJe, paspeliaeTc TOJbKO C
NYMCbMEHHOI'0 pa3pelleHus U3aaTeJis.
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YK 621
Kopnesa Iloimna AnapeeBHa
Maructpanrka, kadeapa «dIeKTpooOOPYyAOBaHUE U SIEKTPOXO3AHUCTBO MPEATIPUATHH,
OpraHU3alui U YUpEKICHUN»
OI'BOY BO «Ka3zaHckuil rocyJapCTBEHHBIN SHEPreTUUECKUI YHUBEPCUTET
Poccus, r. Ka3anb
IPUHIUII PABOTHI 1 KOMITIOHEHTHI COJTHEYHOM JTU3EJBHOM
TUBPUIHON CUCTEMBI

AHHoTauus. B nanHoii craThe npoBeaeH 0030p MPUHIUIIOB paOOTHI M 3JIEMEHTHON 0a3bl
THOpPUIHON COJIHEYHO-TU3ENbHAS CHUCTEeMbl. B KOMOWHAIMM JAM3EIbHBIE T'eHEepaTopbl U
(OTO3IEKTPUUECKHE CUCTEMbI OYEHb XOPOIIO MOJAXOMAAT Il SHEProcHaOXeHUs B paiioHax ¢
HECTaOMJIBHBIM WJIM OTCYTCTBYIOIIUM 3JIEKTPOCHAOKeHHEM. J[OMOIHUTENBbHOE HCIOIb30BAHUE
COJIHEYHOM SHEpPruy CHWXXKAeT MOTpeOJIeHHEe TOIUIMBA, YTO SKOHOMHUT pacxoabl. Kpome Toro,
UHTErpanus (POTORIEKTPUYECKOW CHUCTEMBl TPHUBHOCHUT B CHUCTEMY (DaKTOp YCTOWYHMBOIO
pa3BUTHSL.

S um m a ry. This article gives an overview of the operating principles and components
of a hybrid solar-diesel system. In combination, diesel generators and photovoltaic systems are
very suitable for power supply in areas with an unstable or non-existent power supply. The
additional use of solar energy reduces fuel consumption, which saves costs. In addition, the
integration of a photovoltaic system brings a sustainability factor to the system.

KiroueBble cjI0Ba: OusenbHble 2eHepamophbvle YCMaHO08KU, IHepeemuyecKue YCmaHo8KuU,
Gomoanekmpuueckue UCMOYHUKU, CUCIEMA YNPABTIEHUS dTIeMEHMAMU.

Keywords: diesel generating sets, power plants, photovoltaic sources, element control

system..

DJNeKTpodHeprus, BbIpadaTbiBaeMasi JU3CIbHBIMA T'€HEPATOPHBIMU  YCTaHOBKAMH,
o0ecreynBaeT COTHU TUTABATT JJISl MPOMBIIUICHHBIX KOMIIAHUH M TrOCYIapCTB MO BCEMY MUDY.
OpHako pacTylmiye IIEHbl Ha TOILUIMBO U JIONOJHUTENIBHBIE PAacXo/Abl HAa TPAaHCIOPTUPOBKY M
XpaHEHUE MOTYT IIOCTaBUTh O]l YTPO3y UX OCHOBHOM MCTOYHHUK IEKTpo3Hepruu. Kpome toro,
BO MHOTHX pPETHOHaX MHpa D3JEKTPOCETH MOTYT OBITh HEHAJEKHBIMH WM HEIOCTYIHBIMH.
VIMEHHO 1O3TOMY MPOMBIIIICHHBIE KOMIIAHUU U TOCYJapcTBa 00pamaoTcsl K albTepHATUBHBIM
HUCTOYHUKAM SHEPIUH.

B mocnennue rojapl CTOMMOCTH (POTOIIEKTPUUECKUX CHCTEM U aKKyMYJSTOPOB PE3KO
CHU3WJIACh, YTO JEIAacT UX AOCTYIIHBIM HCTOYHUKOM DHEPIUM JUIsi KOMIIAHWM B OTIHAJICHHBIX

paifonax. Mcnonp3oBaTh TONBKO (POTOINEKTPHUECKYIO CHUCTEMY W IIOJIaraTtbCsi TOJIBKO Ha
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COJIHEYHOE HM3JIy4eHHe (J1ake eclM ero MHOTO M OHO OecruiaTHoe) He sBiseTcsi O0e30macHoi
CTaBKOW ISl MPOMBIIIICHHOTO MOTPEOUTENS, MOCKOIBKY MPOU3BOJICTBO (POTOIIEKTPUUECKOM
SHEPIUU MOXET OBITh HETIOCTOSTHHBIM. BOT mmoueMy npOMBIIIUIEHHBIE TPEANPHUATHS TPUOETAIOT K
THOPHUIHBIM CHCTEMaM.

Jnist Takoi CIOXHOM TeHepaluy HEpruu HeoOXoauMa CHCTeMa YIpaBJIeHUs SHEprHeH,
KOTOpast IOMOXKET CHU3UTH MOTPeOICHHE TOIIMBA B 3aBUCUMOCTH OT KOH(UTYpAIUH.

CounHeuHble THOPUIHBIE CUCTEMBI — 3TO SHEPTETHYECKUE CUCTEMBI, KOTOpble 00BEINHIOT
COJIHEYHYIO SHEPTHIO OT (POTOINEKTPHUECKON CUCTEMBI C JPYTUM HCTOYHUKOM dHepruu. OaHoi
u3 HanboJiee pacpOCTPAHEHHBIX THOPUIHBIX CUCTEM SBISETCS THOPHIHAS COITHEYHO-TU3EIbHAS
cucremMa, oOOBenuHsIOMmAas (OTOIIEKTPUUECKUE M JAM3EIbHBIE TeHepaTopbl. Jlu3enbHbIe
TCHEpaToOphl HCIOJIB3YIOTCS Ul CTAOMJIBHOTO 3arloJIHEHUS pas3pblBa MEXIy Harpy3kod u
MOIITHOCTBIO, BBIpaOaThIBaeMON (HOTORIEKTPUUYECKON CHUCTEMOH. AKKYMYJISITOpHBIE Oarapen
MOTYT HCIIOJIb30BaThCS Il TOBBIIICHHUS OOIIEH TNPOU3BOAMTEIBHOCTH CHCTEMBI, YTOOBI
rapaHTHpOBaTh, YTO KOJHYECTBO SHEPrHM COOTBETCTBYeT cmpocy. Cucrema ympaBieHUs
SHEpruel Takke MOXKET OBITh BKIIOYECHA I ONTUMH3AIMHU CHUCTEMBI, MMOCKOJIBKY MOIIHOCTh
IM3eNIbHBIX TeHEPaTOPOB OIpaHMUEHA, a IIPOU3BOCTBO COJHEYHOM SHEPIHH HEMOCTOSHHO.

B 3aBucumocTH OT MOTpeOUTENsE M €ro CUTyallMd OCHOBHOM 3HEprueil MoXKeT OBbITh
AJIEKTPOIHEPTUS U3 CETH, (POTOAIEKTpUUECKAsi CUCTEMA UJIH IU3eIIbHAst TeHEpaTOpHast yCTaHOBKA
Korna ona noakiioyeHa K C€TH, Mbl TOBOPUM O CETEBOI CHCTEMeE, a KOT/1a OHA U30JIMPOBaHa, 3TO
aBTOHOMHAsI CHCTEMa.

B mo0GoMm ciyuae, 3TH HCTOYHMKH SHEPTUHU UCTHOIB3YIOTCS JUIS JAOTIOIHEHUS JPYT IpyTa.
He3zaBucumo ot Toro, IBIsi€TCS JI LEbIO0 3aMI0JTHUTD Po0est, 00pa3oBaBIIMNACS U3-3a COOS B CETH,
WIA COKPaTUTh pacxolbl Ha TOIUIMBO, (OTODJIEKTPUUECKAs CHUCTEMa MOXKET IOCTaBIISATh
JOTIOJTHUTENIBbHYIO SHEprui0. barapen Takke MOTyT HCIONB30BAThCA JUISI XpPAHEHUS! N30BITOUHON
SHEPruu, 4ToObl UCTOIB30BAThH ee Mmo3ke. CucTemMa ynpaBieHUs] SHEPTUeH, MOXKET 00eCIeUnTh
HSKOHOMHIO TOIUIMBA M ONTUMAalbHYI0O paboTy Bced cucrembl. CylecTBYyeT MHOMXKECTBO
MPEUMYIIECTB THOPUIHON CONHEYHO-TU3EIbHON CUCTEMBI.

VYBenuyeHHOe TPOHUKHOBEHUE (HOTOAIEKTPUUYECKUX 3JIEMEHTOB: HANPSIKEHUE MOXKET
OBITH TOBEJICHO 1O HEMPHUEMJIEMBIX KOJICOAHNH MIIN BBIXOIAIIMX 32 IIPE/IeIIbl Tuarna3oHa 3HaueHu i
(OTOZEKTPUUECKUMHU COJIHEYHBIMU CHCTEMaMHM, PEIICHUS MOTYT ObITh HCIIOJNB30BaHBI IS
MOJICP>KKH MHTETPALMHU PACTIPEICICHHBIX (POTOITEKTPHUECKUX COTHEUHBIX CUCTEM B UX CETH.

DHeprust He PacXoAyeTcs BIYCTYIO: MPHU HCIOJB30BAaHUM MPABUIBHOTO 00O0PYIOBAaHUS
SHeprus, BelpabaThiBaeMasi B TEUCHHE JAHS, HE PACXOAyeTCsl BIIyCTYIO M HE BO3BPAIIAETCS B CETb.

OHa MOKeT OBITh COXpPaHCHA U UCIIOJIb30BaHa, KOTa 3TO HCOGXOI[I/IMO.
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BecniepeboiiHoe mnHMTaHme: mpu cOOAX B CETH MM HEJOCTAaTOYHOM BBIpAOOTKE
(OTO3EKTPUUECKOI SHEPTHH CUCTEMA MPOJIOIKAET paboTaTh.

I'uGpunnHble cucTEMBI MOTYT OBITH 3alpOrpaMMHUPOBAHBI: C TOMOIIBIO cuctembl
yIpaBJICHUS 3JIEMEHTaMH CETH TMOPUIHBIE CUCTEMBI MOTYT C MOMOILBIO KOMIIBTEPA YIPaBIISATh
BCel cucTeMOl 1 OalaHCUPOBATh IOCTYIHbBIE HCTOYHUKH SHEPTHH.

DKOJIOTHYHOCTb: UCTIOIB30BaHUE YCTOWUYMBBIX pecypcoB CHIKaeT BEIOpocs COx.

KommoHeHTs! POTOANEKTPHUUECKON TU3eNbHON THOPUAHOM CHCTEMBI BKITIOYAIOT:

— JluzenbHbIe T€HEpAaTOPHBIE YCTAaHOBKH OOECIEYMBAIOT BBIPAOOTKY SHEPIUU 3a CUET
pacxoma ToluMBA. bBoNbIIyl0 4YacTh BPEMEHHM OHHM HCIOJB3YIOTCA B CJIa0OCETEBBIX
(moBTOpsAOIIKECS TIepeOOr B MOJade IEKTPOIHEPTHH) I aBTOHOMHBIX 00BEKTax B Ka4eCTBE
PE3€pBHOI0 UIIM OCHOBHOI'O SHEPrE€TUYECKOT0 pecypca.

— YIpaBieHue 3HepreTU4eCKOM CUCTEMOM — 9TO CUCTEMA YIIPABJICHUS JJIEMEHTAMU CETH,
KOTOpasi MOJKET MHCIIONb30BaThCsl JUIsl MOHUTOPHMHIA, YIPABJIEHHUS W ONTUMU3ALUU
IIPOU3BOUTEIILHOCTH CUCTEMBI T'€HEPALIMN WIN EPEaayH, SIBISSICh CBA3YIOINUM 3BEHOM MEXAY
(OTO3EKTPUUECKUMHU CHCTEMaMH, TE€HEPAaTOPHBIMU YCTAHOBKAMH U Harpy3KaMH.

— DoTodNEKTpUYECKast peleTka — 3TO MOJTHOLCHHBIH YHEPTOOI0K, COCTOSALINNA U3 JIF000T0
KoindyecTBa  (DOTORNEKTPUYECKHX MoAyJed u maHenedl. DOTOdNEKTpUYECKHE —TaHENIn
IIpeIHAa3HAueHbl JAJIs TOIVIOIIEHUS COJHEYHBIX JIyded B KaueCTBE HCTOYHMKA SHEPIUU s
BBIPAOOTKH 3JEKTPOIHEPTHH.

— ConHeuHbId UHBEPTOP SBJISETCS OJHUM M3 HauOoJee BaXKHBIX JIEMEHTOB COJTHEYHOH
CHCTEMBI 3JIeKTpocHaOkeHusi. OH mpeoOpazyeT NEepeMEHHbIM MOCTOSHHBIH TOK Ha BBIXOJE
(OTO3EKTPUUECKOI COTHEUHOM MaHenu B epeMeHHbIi Tok 240 B.

— barapeu MoryT ObITh 10OABJIEHBI 7151 XpaHEHUS N30BITOUHON SHEPTHH, 0OecTIeunBaeMon
¢dorosnexTpuueckoii cucreMoil. Takum 06pa3zoM, UCIIONB3YETCs IPH HETOCTATKE UM OTCYTCTBUHU

MIPOM3BOJICTBA (POTOINEKTPHUECKUX HIIEMEHTOB.
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