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A hypothetical 1 MW PV plant located in Rivadh, Saudi Arabia, was used to test the developed framework which was
accomplished by: (1) estimating the PV plant’s lifetime energy yield using a PV performance simulation program,
(MY researchinn and estimatina the effects of dailv dust dennsitinn and dust stnrme on the nanels” ootk (3%




Te Xe Te3UCbl Ha PyCCKOM (MalLMHHOM) 3a CEeKyHAY

A Decision Aiding Framework for Investing in Cleaning Systems for Solar
Photovoltaic (PV) Power Plants in Arid Regions

L:AI—Jawah, Mohammad J.. The George Washington University, ProQuest, UMI Dissertations

Publishing, 2014. 3603229.
CHPbITh BelA2NEHME PEsyNLTATC

B KoHncnekr [DEEHIME] OTMEHKTE Nepesog,

Bhl MOXETe ZanpoCHTs ONEPaTHEHEIR MAWKWHHEIR Nepeeo BeifpadHOro parMeHTa M3 Hawux 0az. 23Ta
(DYHKLMOHANLHOCTE NPefoCTAENASTCA MCKNIDUMTENLHO B Lensax yaodcrea v HUKouM obpa3oM He nogpazyMeBaeT
coboli 3aMeHy nepeeoaa, BLINOMNHEHHOro YenoeeoM. MoKazaTe NOMHBIM TEKCT KPWOIMYeCcKoro SafBaeHnA

HaMepeHWe 3TOM OWCCEPTALMM A0NXHO pazpaboTate, MCMLITAHME, W OUEHWBAT PaMKM NOMOYs MHBECTODL B
photovoltaic (PV) 2aE0as BNACTH B NBIAWM-CKNOHHLIE 3ACYIWNMERIE 00NaCTH ASNaKT NpoMHDOPMHPOBAHHEIE PELIEHKS
B OTHOWEHKWK oTOopa cpegr PY ansTepHaTHE yvOOopKK nadenn. Soiling PY nadend npobneMa B NbAM-CKAOHHEIR
sacylWnuMesle oBNacTi Kak, HanpuMep, Nepciackvid 3anMe rie exeqHeBHOE CMELLEHWE NbUMK W YACTLIE MPO3kLl NBTK
coupled ¢ oTtcyTcTeMem rainfall moryT ckoMnpoMeTHpoBaTe PV 3Heprva pabouyedero rpynnel Beinyck. MMeoTes
HECKONMBKO ANBTEPHATHE K YMCTeIM PV nadenAm. OOHaKko, HE MHOMDE MCCReno
caMoe GnaronpyATHOE CPEACTEO CAENaTe TAK WKW KakK HE Pas 3TO BOSMOMHOE
NEMHAMAKIWEE PEWEHHMA NWLO/WHEECTOP MOMET CTOMNKHYTLCA © TPYAHOCTER B BelDUpakiled cpefl HECKONbKD
ansTepHaTWE YOOPKK AaHHOR KOHKYPUDYDWMe TpeboBaHMA KOTOPLIR A0N¥HLl ObiTe paccMoTpeHsl B oTOOpe NpoLuect
MosToMy, B 3TOM MCCNEA0EaHWM PaMKKM CO3AaBanvce YTobbl NOMOYs MHEECTOPE! B PV 33B0MLI BAACTM ONPEOENFAKT:
(1) KaK He pas IKOHOMWYECKKM BOZMOMHO K YKMCTeIM PV MaHensaM WCNoNk30BaHME DAZNWUYHBIX ansTEPHATHE yOopKK,
(2) Kakux BNMAHWA Tex cleanups WMeT Ha NoKPLIEaWMY HaKTopax B3EeleHHbIX BOSMOXHOCTL BO BpemMA oThopa
npouecc, 1 (3) Kakol caMmol GnaronpuaTHOW yOOPKKW anbTEPHATHERl BEMAY HECKONMLKD KOHKYPHPYHIWKMY TpebosaHmi

-:'"] pabovelero: (HeT pesynsTaToE)

rMNoTeTkyeckuid 1 MW PV 3asog pasmeweHHsid 8 Rivadh, Cayaoeckan ApaBwA, cosgasanace 0bblYHO MCNLITEIBANA
paMKkaMiK KoTopslid OuinK 2aeepweds: (1) oueHwWeawT PV zaeoq lifetime Boixon aHepriaM Mcnonk3oeaHue PV
porpaMMa MoJenMpoBaHKA MCNoNHeHMA, (2) BeayT HayuyHkIE MCCNEA0BaHMA M OUeHMBaWKWA 3ddexrTsl
WEOHEEHOTD CMELWEHKMA MBUAK W TPO3 MM Ha NaHensx Beinyck, (3) semnemepHeix paboTt v cbop PV yGopka naHen
NMbETEPHATUBHAA CTOWMMOCTE W AaHHbIE MCNONHEHWA, (4) paspaboTki spreadsheet nporpaMmMel MogenvpoEaTs PV
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Bkl MOXETE 3anpoCMTh ONEPAaTUBHBIR MALUMHHLIN Nepeso] BeibpaHHoro hparMeHTa M3 HawuWx 6as. 3Ta 3Ta aunnomHas paboTa
ONy6NMKoBaHa B OTKPLITOM

HEUWMOH3ANBHOCTE N QOCTABNABTCAH MCKNKDYKUTENEHD B UBNAX obcTea WM HUKoWM o6pazoM He NogpazyMesaeT
by U pea u yAoGcTa p apazy focTyne. MoapobHbe
coboi 3dMeHy nNepesona, BbINONHEHHOMD YenoBEekoM. MoKazaTe NONHLIA TEKCT HKpUaKMYyeckord 3afsneHua CBEefeH A

Ewe noxoxume
HaMepeHWe STOR AMCCepTaUnM AoN¥HO pazpaboTaTe, MCNLITAHHME, W OLUSHHMBAKT PaMKM NoMoYs MHEECTOPLl B

photovoeltaic (PV) zasogsl BNacTy B NbIMM-CKNOHHBIE 3aCYLUNMBLIE 0bnacTy JenaT npoMHGopMMpOBaHHEIE PEWEHWA MpoCMOTPETE NMOXOMME
B OTHOWEHKWK oTEopa cpeawm PV ansTepHaTve yOOpKKW nadeny. Soiling PV nadeny npofneMa B NblnM-CHNOHHBIE AOKYMEHTEI
3acywnuesie obnacty KaK, HanpuMep, MNepcuackvid 3anve rhe exeHeEH0e CMelleHWE NMbIMK M YacTele Mpo3kl MW MoWcK © WHaeKcaLued

coupled ¢ oTcyTcTRMEM rainfall MmoryT ckoMnpoMeTHMpoBaTe PV 3Heprva paboueiero rpynnel Beinyck. UMeTes TEPMMHOE

HECKOMEKD anbTePHATHE K YMCTEIM PV nanenam. OgHako, He MHOMoe MCccneqosadne caenaHo ytobsl onpefendTe
9 LA
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due to the high modulus mismatch that would occur if the soft tissue of the
mussel attached directly to the rock. A gradient uses small incremental

mismatches to gradually increase the strength to avoid the weak interfacial

hMb.

strength resulting from a large modulus mismatc

t14h

Figure 4: Mussel thread gradien
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The byssal threads also contain domains of hidden length, which are held
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