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ABSTRACT

The main purpose of this research is to develop a program to determine the optimal size of energy
storage system for electrical customer with photovoltaic generating system.

In this program, Genetic Algorithm in Matlab is used as a tool to calculate the optimal size of energy
storage system. The parameters in the program can be properly adjusted by the users when applied to
various case studies. The electrical customer type used in this research to illustrate the optimal results of the
developed program is the concrete product industry with the photovoltaic installation of 250 kWp.

The calculation results show that when the customers with photovoltaic install the energy storage
system to maintain their monthly peak demand at a proper level, their net present worth is higher compared to

the case where the energy storage system is not installed due to the decrease of the monthly demand charge.

KEYWORDS

Battery Energy Storage System (BESS), Photovoltaic (PV), Time-Of- Use Tariff (TOU)
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250 kWp (Kilowatt Peak) taliiiindselaminnafinuAssgaanigaqn Insimmuarinisfneisnefail 6ne

o

panidalunisaunyariaqiugnaei 6%, ssuuninIiLNANIURAWINAUA 240 Vdc, wummaasiaanld JyC

Battery GE250-12 12V250AH, fifiAN19113azequumaes udaenafilauiasn sl iniinAnegn 0.03C uay

urataduasefing @anld SOLARTRON Multicrystalline Silicon Solar Module SP310 310W

3. HANITNAARY
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° o
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Aotlraduataniing 211m 250 kWp %Tﬁi?umm'auLmum\imiﬁmﬁmLﬂuaﬂ@mﬂ@@ﬁuqmﬁgmmLﬁ@ﬁmiﬁmm
LUUANALUNANILIUIA 499.20 kKWh faniunisinuuasivsnanislinnaalniihgeanluusazinenduansly
lumnsad 4
”Lumu%”ﬂf:%ﬁwum@ummﬂﬁh‘wmmnwﬂ%ﬁﬂﬁﬁiﬂ%@;qqmmnamﬁﬂmﬁdﬂ N3 & i atinad
ﬂixaw%mwgqqmiu mmfmuﬁ@\imiﬁ’]ﬁqiﬂ/\l%L@?}lﬂ%ﬁmmmwhrTumﬂfnuﬁmﬂwﬁwzﬁﬂw?ﬂwnggm feann
natilAnun phidhunansliinsslniingegnazasszudng 508.77-581.25 kW uaziiiainiaiunsdanisdiu
NENIUT Mz aNLED sruUAnAUNAsIUaINn s Winana LununansRuanluyaraqiugnigegnnaan

21en3 149U 877,660 U Tnaiaeazidaasiiuansluniaedm 2

AN519% 2 IEATIRANNTALATIZANARALILNUN1N1RLIUTATNNTRARITTUL AN LNAIINL

EaTIREn UL | U
fﬂ”mm@mammummmu%uﬁi’] (Minimum Attractive Rate of Return : MARR) 6 %
a1 2931A39N"3 (Life Project) 15 i
ﬂ'ﬂ%@'ﬂﬂumﬁm%Lmzﬁm{ifqﬂnmi (Capital Costs) 1,336,000 | UM
AnlWinfiLsemen 5 sied (Electricity Charge Savings) 267,800 U
A ldaneTuntsaivanuuastingedneszuusell (Operation and Maintenance Costs) | 40,080 U
yarlaqiiugnareslanganig (Net Present Value) 877,660 | UM
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yarnszualuanmeiuaesiaganis faananlwinnaunsodszudals (Electricity Charge Savings) 1w
1 A a ] 1 1 v a 1 a :; o [~3 o = o dd‘d a :j
wiazifau lnafiansainanndausnsresan iiniAnneunsindassuuinifundsnuiauiunsdininshinsa

srUUANALNANNYL Tnadsaazidanfauanalimisen 3

A157197 3 Al luseuTlannnsaiAne

Aoy feunnsAms BESS | wdsnnsfasa BESS ARRY

(L) (L) (L) (%)
1 1,207,000 1,180,500 26,500 2.20
2 1,222,300 1,202,500 19,800 1.62
3 1,174,500 1,154,600 19,900 1.69
4 1,085,500 1,066,500 19,000 1.75
5 1,194,900 1,174,800 20,100 1.68
6 1,202,700 1,183,100 19,600 1.63
7 1,220,800 1,200,000 20,800 1.70
8 1,235,000 1,197,800 37,200 3.01
9 1,232,200 1,205,200 27,000 2.19
10 1,247,900 1,233,500 14,400 1.15
11 1,213,800 1,189,800 24,000 1.98
12 1,249,300 1,229,800 19,500 1.56
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10.00

decrease (%)

5.00

0.00

-5.00

month

» electricity charge ® demand charge ®m energy charge on peak ¢ energy charge off peak

51U & wefiduinisanaszesAnlniin, Arasnusiaenisinadlniin uazAndsanulnilnluserd

‘ﬂl < P 1 v a d” A a o o o d’ |
ANl 8 winlddnanWihanasgeanialuluneudanag, unsan uastiuenaunuail doiunaun
AINANANNERINIINATINTIanas AwiusnnsaagUlfdntadauanlunisannlniinfe nisasuantEanm

pasiean1ainas i gegn luusazineuliieglussAuimanzas

A15199 4 BunuausiasmsiiasiWingegalusasilannsdidne

Aaud faunnsfina BESS AN vNe T N s MAINN3AART BESS RGN
(Aladms) (Mladme) Mladme) (%)
1 673.50 547.56 547.56 18.70
2 676.49 580.34 580.34 14.21
3 639.16 544.51 544.51 14.81
4 768.78 581.25 677.69 11.85
5 667.04 570.55 570.55 14.47
6 648.91 554.70 554.70 14.52
7 649.96 550.96 550.96 15.23
8 732.40 558.81 558.81 23.70
9 700.71 574.28 574.28 18.04
10 707.26 581.19 635.08 10.21
11 674.99 560.81 560.81 16.92
12 757.40 581.03 663.39 12.41
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