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YaydiieHre KayecTBa 3JIeKTPOIHEPT UM HETSATOBBIX NOTPeOUTEEN
NyTeM NPUMeHEeHUsI aBTOMAaTUY€ECKH YIIPaBJIsieMbIX YCTAaHOBOK

pacnpenesieHHOW reHepanuu
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Hosas mexnonozuueckas niamgpopma snekmposnepeemuxu Poccuu, ocnogannan na ucnonb308anuu KOHYenyuu unmenieKmyaib-
noix cemeti (Smart Grid), npedycmampusaem wupokoe npumenenue ycmanogoxk pacnpeoeieHtol 2enepayui. Dmu YCmanogKku Mo2ynm
pabomams 8 cocmage Oelcmeylowux cemetl Ul 00beOUHAMbCA 6 cemegvle Kiacmepsl. Cmamvs NOCéAUEHA BONPOCAM NPUMEHEHUS]
YCMaHo8oK pacnpedeieHnoll 2enepayuil 0is NO8bluleHUs IPghekmusHocmu cucmem 1eKMpOCHAOICEHUs. HeMA208bIX nompedumenell
Jrcene3nvix dopoe. Ilpu smom ocoboe snumarue yoeieHo 803MOACHOCU YIVUUUEHUS KAYeCmea 2NeKmpodIHepeull y Hems208blx nompe-
bumenetl nymem npumeHnenus yCMaHo6Ku pacnpeoeneHHoll cenepayuil, ynpasiaemoll co2naco8aHHO HaACMPOEHHbIMU A8MOMAMUYECKUMU
peaynsmopamu 6030yicoenusn (APB) eenepamopa u wacmomor épawenusn (APYB) mypbunvl. Hecnedosanus nposoounucs é cpede Mat-
lab na cozdannoi modenu cucmemvr 21exkmpocnadicenus dncene3noi dopoeu. Jisk OYeHKU GAUAHUSL YCMAHOGKU PACTPEOELeHHOU 2eHepa-
YuU HA Kauecmeo 2NeKmpoIHepeUuU y Hems208blx nompeodumenell, CKOpocmu 0eMnuposanus Koiebanull Hanpad;ceHus U Yacmomsl npu
UBMEHEHUSX PENCUMO8 PAbOmbl SJIeKMPOIHEPLEMUYECKOU CUCEMbl MOOETUPOBATUC Mypbo2eHepamopbl MowHocmuio 2,5 MBA u Ho-
munanvnot wacmomou epawenus 1000 oblmun, a maxoce 3000 06/mun. B pezyrvmame npogedeHHbix UCCied08anull GblAGLEHO, YMO
UCNONB306AHIUE YCIMAHOBKU PACHPeOeleHHOl 2enepayuu ¢ coanacosanio nacmpoennvimu APB u APYB noszgonsem nosvicums kauecmeo
9eKMpOIHep2Ull Yy HEeMAL08bIX nompedumenei u obecnedums OUHAMUYECKYIO YCMOUYUBOCHb U <HCUBYUECTbY CUCMEMbL dNeKMpPo-
CHabIICeHUsL JCeNe3HOO0POICHOU MALUCIPATU.

Ki1ioueBble cJI0BA: CHCTEMBI 3I€KTPOCHAOKEHHS JKEJIE3HBIX JOPOT, Ka4eCTBO ICKTPOIHEPTHH, CETEBbIC KIACTEPHI, paclpe/eNcH-
Hasl TeHEepaIys, COrJIaCOBAaHHAS HACTPOIKA PEryIaTOPOB BO3OYKICHHS M YaCTOTHI BPAI[CHUSL.
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Yu.N. Bulato“, A.V. KryukoV?®, Tran Duy Hung*

Bratsk State University; 40, Makarenko St., Braikssia

2Irkutsk State Transport University; 15, ChernishensSt., Irkutsk, Russia
3Irkutsk State Technical University; 83, Lermontdy, 8kutsk, Russia
“pulatovyura@yandex.riand_kryukov@mail.rustranduyhung67@yahoo.com
Received 3.09.2014¢ccepted 22.11.2014

New technological platform of eectric power industry in Russia, based on the concept of intellectual networks (Smart Grid), pro-
vides wide application for installations of the distributed generation. These installations can work as a part of acting networks or to be
merged in network clusters. The article is devoted to the issues of application of installations of the distributed generation to raise the
efficiency of power-supply systems of non-traction railway power consumers. Thus, special attention has been given to the possibility of
quality improvement for the electric power of non-traction power consumers by using automatically controlled installations of distri-
buted generation, which is controlled by the field regulators and turbine rotational speed regulators. The research has been donein the
Matlab environment on the model of a railway power-supply system. To estimate the influence of an ingtallation of distributed genera-
tion on the quality improvement of the electric power of non-traction power consumers, and speeds of the damping fluctuations of vol-
tage and frequency at changing the modes of operation of an electric power system, turbo-generators by power 2.5 MVVA with a nominal
rotational speed of 1,000 rpm, and also 3,000 rpm have been modelled. As a result of the research it has been revealed that by using the
installation of distributed generation with the field regulators and turbine rotational speed regulators, which are adjusted consistently,
allows improving the quality for the e ectric power of non-traction power consumers and providing dynamical stability and survivability

of arailway power-supply system.

Key words: railway power-supply systems, quality of the &iegower, network clusters, distributed generaticoordinated setup

of field and speed regulators.

Beegenue. K coBpeMEHHBIM DIIEKTPOIHEPrETUUECKUM
cucremam (DIC) nPEABSIBIAIOTCS TPEOOBAHHUS 110 IIOBBI-
IeHUIO0 UX 3(P()EKTHBHOCTH, <GKHUBYYECTH» W HaJISKHOCTH
IEKTPOCHAOKEHNST NOTpeOUTENel KaueCTBEHHOW JJIeK-
TposHeprueil. T Bce Oolee yKecTodaroluecs: TpeboBa-
HUSL B YCIOBHSAX KOHKYPEHTHOTO PBIHKA JJIEKTPOIHEPIHU
IIPEANONaraeTcsl pelarb BHEAPEHUEM TEXHOJIIOTUN HMHTEN-
nekryansHbix cereit (Smart Grid), no3Bossronux Han6o-
nee 3(pHeKTUBHO MCIIOIB30BATH SHEPTETUUECKHE PECYPCHI.
Texuonorun Smart Grid npemycMaTpuBarOT —MIHPOKOE
NpUMEHEHHE YCTAHOBOK pacrpeneneHnoi renepanuu (PT),
0J] KOTOPOH ITOHMMAETCS. COBOKYIHOCTb JHEPrOYCTAHO-
BOK, paboTarolmx B HEMOCPEICTBEHHOH ONM30CTH OT MO-
TpeOUTEICH.

Pexxum mapasuiensHoi pabotsl ycraHoBok PI' ¢ 1ien-
Tpanu3oBaHHON DOC YacTo siBIsieTcsl Hanbosee pa3yMHbBIM
KOMIIPOMHUCCOM C DJKOHOMHYECKOW U TEXHOJIOTHUECKOM
TOYEK 3pEHHs, OCOOCHHO B PETHOHaX C HEYCTOWYHMBBHIM
IIEKTPOCHAOKEHUEM U DJICKTPOIHEPTHEH TIOXOro Kavect-
Ba. B aTOM ciyuae ycranoBku PI' MoryT npumeHsThCS IS
CHSATHSI TIMKOBBIX HArpy30K, CTAOMJIM3alMU HANPSDKEHUS U
4acTOThI, CHIXKEHHS MOTeph A1eKTpodHepruu. OqHako na-
paiutenbHast pabora ycranoBok PI' ¢ DDC ycnoxuser 3a-
Jlaud yIpaBJICHUS! peXXUMaMH U TpeOyeT mpUMeHeHust 60-
Jiee COBEPUICHHBIX aJITOPUTMOB PAOOTHI PEJICHHON 3aIUTHI
1 aBTOMATHKH.

B nmanHoli paboTte paccMaTpHBaIOTCs BOIPOCH IPUMe-
HEHHs YCTAHOBOK PACIIPEEICHHON IeHepaluyu A MOBbI-
meHust 39(GEKTUBHOCTH CHUCTEM JIICKTPOCHAOKEHUS HETs-
rOBBIX IOTpebuTeneil xenes3upix gopor [1 — 6]. [Ipu sTom
0c000€ BHIMAHHE YAEICHO BO3MOXKHOCTH YJIYYIICHUS Ka-
YECTBA DIJICKTPOIHEPIMH HETSTOBBIX IMOTpEOUTENeH ITyTeM
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MIPUMEHEHHS aBTOMATUYECKH YIIPaBJIsEMbIX yCTaHOBOK PT.
UccnenoBanusi npoBOAWINCH TPUMEHUTENIBHO K CTPYKTYp-
HOH CXeMe CHCTEeMBbI 3JIEKTPOCHA0KEHHS JKEeJIE3HOH JOPOTH
(COX 1), npencraBnennoit wa puc. 1. Momenuposaics
OTJCNBHBINA paliOH JJICKTPOCHAOKEHHS HETATOBBIX ITOTPE-
OuTerneid, BKIroyaronmii ycranosky PI', muratomtyro rpym-
Iy HArpy30K C CYMMAapHOH AaKTHBHOM MOIIHOCThIO 5,5
MBT. MomtaocTs ycranoBku PI” paBHsimace 2,5MBT.

Onucanue moneaun. CxemMa MOJETH HCCIEAYEeMOM
39C, cozmanHoii ¢ noMoIrpio makeros Simulinku SimPo-
werSystemsucremsr MATLAB, npencraiena Ha puc. 2.
Jlitst ouleHKHM BimsiHUA ycTaHoBKH PI” Ha KauecTBO 211eKTpo-
SHEPrHM y HETSTOBBIX INOTpeOWTENeH, CKOpOCTh AeMIdu-
poBaHMs KOJEOAHUI HANPSDKEHHS M YacTOTy NPU M3MEHe-
HUSX PeXHMOB padoTsl 9DC MonenMpoBaInch TypOorexe-
patopsl MomHOCTEI0 2,5 MBA 1 HOMHHAIBHON 4acTOTON
Bparntennst 100006/muH, a taxke 300006/MuH.

W3menenne pexxnMoB padOTHl B HCCIEAYEMOH MOenu
93C oCyuecTBISIOCh IYTEM MOAKIIOYEHHs JIOTIOJIHU-
TENBbHOM HECUMMETPUYHON HAarpy3Ku W MMHUTalMEd Tpex-
¢basnoro xoporkoro 3ambikanus (K3) mmurensaocteio 0,1
C, BO3HMKAIOIETr0 HAa KOHIIC BO3AYIIHOW JIMHUHM JIIEKTPO-
nepenaun (Three-Phase PI Section Lingejunoii 2 kM, e
umeercst koporkosambikarenb (Three-Phase Faultylzme-
peHue mapaMeTpoB TypOoreHeparopa M HaNpsDKCHHS Ha
IIMHAX TOTPEOHUTENST B MOZEIH MPOBOIMIOCH C TIOMOIIBIO
ocummiorpados (Scopel — Scopeb)lisa u3mepenust Hecu-
HYCOW/IQIGHOCTH ¥ HECUMMETPUH B MOJICNIN HCIOJIB30Ba-
JIMCh CTaHmapTHbIe O00ku makera SymPowerSystems Total
Harmonic Distortionu 3-phase Sequence Analyzefor-
BETCTBEHHO.
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JUist peryaupoBaHus YacTOTHl M HAIIPSHKCHUS B Pa3Ind-
HBIX pexxuMax paborel DOC ycranoBka PI' ympasisiiack
aBTOMATHUECKUM  PEryJSTOPOM  YacTOTHl  BpalICHUS
(APYB) (Automatic regulator of rotor speed)pexncras-
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aBTOMATHYECKHM pEryjsiTopomM Bo3OyxzaeHus (APB-M)
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tion System) ffuc. 2).
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Hcnons3yembie mozenu APUB u APB-M pa3zpabotans
panee B bpI'V [7; 8]. Ix HacTpoiika BBIOIHEHA C TOMO-
LIbI0 IPOrPAMMHOIO KOMILIEKCA, PEAIU3YIOIETO METOBL,
npemioxkennsie B paborax [7 — 10]. s uneHTudukamu
perynupyemasi CUCTeMa «TypOMHa — I'€HepaTop» yCTaHOB-
ku PI' Obuta mpescraBieHa B Buje KOMIUICKCHBIX ITI€peia-
TOYHBIX (DYHKIMH OCHOBHBIX KAaHAJIOB U IEPEKPECTHHIX
cBsi3eii peryisitopoB u reneparopa (puc. 3). Meron uueH-
TU(UKAIMKA OPUEHTHPOBAH HA IACCHUBHBIM ITOIXOJ C MpH-
MEHEHHMEM amlapaTa JAUCKPETHOro npeodpasoBanus Pypre
U TEXHOJOTHH BEHBIET-peoOpa3oBaHus ISl BBIICICHUS
1IymMa peryisTopa, HCHOJIb3yeMOro B KaueCTBE TECTOBOIO
BO3/ICHCTBUSI HA CHCTEMY.

Ontummzanust Hactpoek APB u APYB ocymecTsis-
J1ach C MOMOIIBIO a/IAITUBHOTO TEHETHYECKOT0 ajIropuT™Ma
[11], peamu3oBaHHOrO B IPOrpaMMHOM KoMIUIeKce «Or-
TUMH3anUs KodpduimeHToB crabmimzanun cucreM APB u
APUB renepatopos 3ieKkTpocTaHIui». B pesynbraTte pa-
0O0TBI POrPaMMHOT0 KOMIUIEKCa OBUTH OIPE/IesIEHbI KO3 (-
(UIMEHTH HACTPONKH PEryJIATOPOB U 3arac yCTOWYNBOCTH
cucremsl (1abi. 1). ITo mamHpiM TaGn. 1, ucrmonb3oBaHue
TypOoreHepaTopa ¢ HOMHHAJIBHON YacCTOTOH BpalieHHs
3000 06/MHH TI03BOJISCT 3HAYMTENHHO IOBBICUTH 3aIlac
anepHoOIUUECKON YCTOHYNBOCTH CHCTEMBI.

Y

¥y

Puc. 3. CTpyKTypHOE NpECTABICHUE PErYINPYEeMON CHCTEMbI «TYpOHHA — eHepaTop»

Tab6muna 1
Pesynvmamur coenacosannou nacmpoiiku APB u APYB mypbozenepamopa ycmanosxku PI”
Yacrora BpaleHus Kosdummenst mactpoiici APB 1 APUB 3armac anepHoIIecKoit
TypOoreneparopa H P YCTOHYNBOCTH
1) APB: kg, = 100,ky, = 50, ko= 928.5 Ky, = 159.9;
100006/ vn 2) APUB: k, = —8.38 = — 0.000012k; = 47.23. 325.2
1) APB: kg, = 100,ky, = 50,koy = 27.4 Ky, = —12.7;
300006/ v 2) APUB: k, = ~399.3K = — 0.001k; = 77.02. 886.4

Pe3y.]IbTaTbI MOACJTUPOBAHUA W OCHOBHBLIC BBIBOIBI.
B PE3ybTAaTC MPOBCACHHBIX HCCIIe IOBAaHUN BbBISABJICHO, YTO
HCIOJIb30BAHUC YCTAaHOBKU PI" B cucreme 3JICKTPOCH36)KC'
HUA )KeJ'Ie3HO,HOpO)KHOﬁ MarucTpajn no3BOJsCT MOBLICUTH

kauecTBO dyexrposreprun (KD) miss murTaHus HETSTOBBIX
norpeduTesei (tadi. 2).[Ipu 5ToM HEOOXOIMMO OTMETHUTH,
YTO TOBBIIICHNE MOIIHOCTH ycTaHoBkH PI” mo3Bossier ye-
mauTh 3 ekt nopeienus KO.

Tabnuna 2
Kosppuyuenmor uckasicenus cunycoudaibHocmu KpUBbIX HANPAICCHUs
u Ko3hpuyuenmol Hecummempuu o 0Opamroll nociedosamenvrocmu, %o
Pexnm cucTemMsl Kuas kUBC KJCA kzu

be3 ycranosku PI” 10.72 13.3 13.39 10.83
C ucnons3oBaHneM ycTaHOBKH PI” ¢ corimacoBaHHO HaCTPOSHHBIMHU

APB 1 APUB 9.78 12.05 12.28 9.47
Paznuune, % 8.77 9.4 8.29 12.56

[Tpn OoJBIIOM BO3MYIICHHH B CHCTEME 3JIEKTPOCHAO0-
JKEHUsI HETSIOBBIX IoTpeduTenei (rpexdaszHoe KOpOTKOe
3aMbIKAHHE) KCIIOJb30BAHUE COIIACOBAHHO HACTPOCHHBIX
APB n APYB no3Bossier yaydmunTh AeMidepHbie CBOHCT-
Ba CHUCTEMBI. Pe3ynbraTsl, MOATBEPKIAIOIINE JAHHBIE BbI-
BOJIBI, TIpeicTaBieHbl Ha puc. 4 u 5. Ilpu sTom npumene-
Hue ycraHoBkU PI' ¢ cormacoBanHO HacTpoeHHbIMU APB 1
APUB 1no3BoisieT yMEHBIIUTH MEPEPEryIHpPOBAHUE Ha

76

40 %, a Bpems IIEpexoqHOTO Tpoliecca MpH CTAOMITN3ANN
gactorel — Ha 71,43 % puc. 5).

Ecnun nanpspkenne Bo30yxeHns TypOoreHeparopa yc-
TaHOBKM PI' Ge3 peryasiTopoB MEHbBIIE TOTO, YTO BBIAAET
APB, To npu K3 cucrema tepsieT yCTOHUMBOCTb, U 3HAYU-
TENIFHO YXY[IIAIOTCS IOKa3aTeN KauecTBa 3JIEKTPOIHEP-
ruu (puc. 6).
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Puc. 5. Ociuutorpammsr n3MeHeHus 9acToTs! pu K3 B MomenT Bpemenu 0,5 ¢ 1 Ipu OTKITIOYSHNH €ro pesteiinoit 3ammroit uepes 0,5¢: a)
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ycranoBku PI” ¢ cormacoBanno HacrpoennbsiMu APB 1 APUB (mepeperymnuposamue 0,6 %,Bpemst miepexoaHoro mporecca 1 ¢)
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Puc. 6. Ocrmmmorpammel n3MeHeHnst Hanpspkerns (a) u gactotsl (0) mpu K3 B Mmoment Bpemern 0,5c¢ mmurensHoctsio 0,5 ¢ mpu moHu-
JKEHHOM BO30YXKIEHUH TypOOTreHepaTopa

Hcnonb3oBanue ycranoBku PI' ¢ ObictpoxomubiM Typ-  Hoe K3). B atom ciywae npumenenune ycranosku PI' ¢ co-
6oreneparopom (N = 3000 06/MHH) M COrTIACOBAHHO Ha-  TJIAaCOBaHHO HacTpoeHHBIMH APB u APUB mosBomser
crpoernsiMH APB u APUB mnozBonser mosbicuth KO M yMeHbIINMTH mepeperynupoBanue Ha 75 %,a Bpems mepe-
nemidepHbie CBOMCTBA CHCTEMbI, OCOOCHHO B IMHKOBBIX  XOJHOIO Ipolecca NpH CTAOWIM3alM{d YacTOThl — Ha
pexkuMax paboThl CHCTeMBbI (IIOAKIIOYEHHEe MOMHOro mo- 62,5 % puc. 7).

TpebuTens) U aBapHiHBIX cuTyanusx (6nuskoe Tpexdas-
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Puc. 7. OciuuiorpaMmsr n3MeHeHus 9acToTs! ipu K3 B MomenT Bpemenu 0,5 ¢ 1 Ipu OTKITIOYCHNH €ro pesieiiHoit 3ammroit uepes 0,5¢: a)
¢ ucronp3oBanneM ycTanoBku PI' 6e3 perymsropos (epeperymupoanue 0,4 %,Bpemst iepexoaHoro mpoiecca 12 ¢); 6) ¢ ucrmonp30Banm-
em ycraHoBkH PI ¢ cormacoBanHo Hactpoernsivid APB u APUB (nepeperymuposanue 0,1 %,Bpemst mepexomaroro mporecca 4,5¢)

3akinlo4yenne

Takum oOpaszom, coriacoBaHHO HacTpoeHHble APB u
APYB no3BOIISIIOT NOBBICUTh KaYE€CTBO DJIEKTPOIHEPTHH Y
HETSTOBOTO TOTPEOUTENsT M OOECTCUUTh JTUHAMHUYECKYIO
YCTOWYMBOCTh M YKMBYYECTh CHCTEMBI JIEKTPOCHAOKEHHUS
HKEJIE3HOJOPOXKHOM MarucTpaay, BKIIOYAIOIEH YCTaHOBKH
pacnpesieIeHHON TeHepaluH.
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MeToavKa ydyeTa BJAUSHHA 006/J1a4HOCTU HA MOTOK COJTHEYHOU
pajUalyy 1o JaHHBIM apXHBOB METEOCTAHLUU

B.A. lllaknpos?, A.1O. Aprembes”

Bpatckuii rocynapcTBeHHbINH yHUBepcuTeT, yi. Makapenko 40, Bparck, Poccust
mynovember@ mail.rfartuniverse@mail.ru
Crarps nocrynuna 17.08.2014npunsra 13.11.2014

Obnaunocmuv okazvieaem GvlCoKoe GIUAHUE HA BLIPAOOMKY INEKMPOIHEP2UL COTHEUHbIMU DHEPLeMUiecKuMU ycmanoskamu. B na-
cmosuyee 8pems 60NbUUNCINGO UCCTe008AHULL NO OYeHKe NPOEKMO8 UCNONb308AHUsA COTHEYHBIX IHEPLeMULECKUX YCMAHOBOK OPUEHMU-
POBAHBL UL HA paciem NPsIMOll COTHeYHOU paduayuu npu Gezobnaunom nebe. Ilonyuennvle pe3yibmamsl YMOUHAIOMCA C YUemom
NONOJICEHUs. hOMOINEKMPUUECKUX INEMEHIOE OMHOCUMENbHO 20PU3OHMANLHOU NOBEPXHOCHU, UX MEXHUYECKUX Napamempos, no2oo-
HbIX YCIOBULL HA OCHO8E CMAMUCMUYECKUX OaHHbIX. B cmampe npednaeaemcs st NOBbIUEHUS MOYHOCTIU 2eIUOIHEPLEMUYECKUX PAC-
4emos UCNONb308aMb OAHHbLIE APXUBOE MemeoCmanyull, npeoocmasgisiemvie unmeprHem-pecypcamu. Asmopamu npedcmasiervt memo-
ouxa u npoepamma onsi DBM no yuemy enuanus oonaynocmu Ha Konuvecmeo nocmynaroujell npamotl conteunou paouayuu. Ha nepsom
amane nPOBOOUMCS COCMABIEHUEe MACCUBA OAHHLIX 3HAYEHUL NPUX00d NPAMOU CONHEUHOU paduayuu npu oonyujeHuu 6e3001auHo2o
Heba u 20puU3OHMANLHO20 PACNONOACEHUS (POMOIIEKMPULECKUX DNEMEHMO8 OMHOCUMENbHO NOBEPXHOCIU 3eMIU Os KAXHCO020 Haca
paccmampusaemozo nepuoda. Ha emopom smane npogooumcs o6pabomka OanHbIX N0 00IAUHOCIU apXuea Memeocmanyull 8 paspa-
bomannotl npoepamme. J{na oyenku 06IAUHOCIU 8 KAICOBI HAC CYMOK COeNaHO NPeononodceHue o0 TUHEUHOM ee UMEeHEeHUU MelCcoy
usmepenuamMu. Imo no3eoaem NorLyUUmsb 3HAUeHUs NOCMynaouell NPAMOU COTHeUHOU Paouayuu 8 Kadlcowlil 4ac cymokx ¢ yuemom 06-
aaunocmu. Ha npumepe nocenxa Aan nposooumcs pacuem npsamoil conHedHol paouayuu, NOCmynaiouell Ha 20pu3oHmManbHyio noepx-
Hocmb npu bezobnaunom Hebe, a makdice npu yyeme ooraunocmu. Ilpusedensvl epaghuxu usmerenus oOIAUHOCMU 3a UCCeOyeMmblll ne-
puod. [lonyuennvie pe3yiomanbvl HO3601AI0M COENANMb 8bIBOO O YeNecO0OPA3HOCMU yiema OaHHbIX MemeoCmanyuil o 0O1a4HOCMU npu
OyeHKe IPPHeKMUBHOCIU UCNONb30BAHUS COTHEUHBIX IHEPLEMUUECKUX YCIMAHOBOK.

KumioueBble ¢JIOBA. COTHCYHBIC OHEPreTUUYCCKUC YCTAHOBKHU, MCTCOCTAHIINH, O6J'Ia‘IHOCTI>, FCJ’II/IOZ‘)HCPFGTI/I'{CCKHﬁ IIOTCHIMA

Technique for considering the influence of cloudiness on the solar
radiation flux according to the archives of meteorological stations
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Cloudiness has a high impact on the generation of electricity by solar power plants. Currently, most research on the evaluation of
projects using solar energy plants are focused only on consideration of the direct solar radiation under cloudless sky. The results are
improved on the basis of statistical data and with the specified position of photovoltaic e ements regarding to the horizontal surface,
their technical parameters, and weather conditions. To improve the accuracy of consideration of solar energy the article proposes to
use archives of weather stations provided by Internet resources. To consider the influence of cloudiness on the amount of incoming di-
rect solar radiation the authors have presented the technique and computer program. At the first stage, for every hour in the period
under review it is provided the preparation of array data for values of an arrival of direct solar radiation under cloudless sky and the
horizontal |ocation of the photovoltaic el ements regarding to the earth surface. At the second stage, the cloudiness data from archives of
weather stations are processed in the program devel oped. To estimate the cloudiness for every hour of the day it has been assumed that
it changes linearly between measurements. This allows getting the values of incoming direct solar radiation for every hour of the day
with cloudiness taken into account. Incoming direct solar radiation reaching the horizontal surface under cloudless sky and also under
cloudiness taken into account has been considered on the example of the village of Ayan. Graphs of cloudiness variance have been
shown during the research period. The results allow suggesting practicability in considering cloudiness data taken from weather sta-
tions during estimation of the efficiency of the use of solar power plants.

Key words: solar power systems, weather stations, cloudiseta, power potential.
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