-
msdszauimmsmadmnssululih asei 48
The 48" Electrical Engineering Conference (EECON-48)

Tui 19-21 weemou 2568 & Tsansuylsui Sandadoalni

Z200mm

NNSPANKUUSTUUFULAZANNULIINNAINUALDIAAMSUNISINEATULNUTTIVEN

Design of community hydropower storage for agriculture in Thailand’s highland area
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Abstract

In the northern area of the country, the land is a plateau,
so it is still hard to get water for farming. This problem led to a
study aimed at finding a solution and designing a Pumped-
Storage Hydropower (PSH) system combined with Solar
Photovoltaic (PV) system. Its goal is to help farmers gain access
to water for highland agriculture. The Sop Mae Phae community
in Mae Suat subdistrict, Sop Moei district, Mae Hong Son
province, is a prototype study area. This study is conducted in
collaboration with the Royal Irrigation Department, Region 2.
The integration of the two systems in this study shows potential
to reduce water acquisition costs, enhance the long-term
stability of agricultural water use and sustain agricultural
activities over time. This study employed reliable software tools
for the pumped-storage hydropower was designed using Pipe
Flow Expert 7.4® that standards-compliant and highly suitable
for the preliminary design of community water-pumping
systems and highland applications, while the Solar Photovoltaic

system was designed using PVsyst 8® that widely recognized
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software for solar power system design and is used in real-world
industrial applications. By addressing the key issues related to
water access and geographical constraints, this study provides a
pathway for farmers in northern Thailand to maintain

agricultural productivity sustainably.

Keywords: Pumped Storage Hydropower (PSH), Solar

Photovoltaic (PV), Highland Aagriculture
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ET, =
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DC:
1.5 X Isc mop < In < 2.4 X Isc mop (15)

AC:
1.25 X Is¢c pop < In (16)
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Nominal PV Power 113 kWp
Nominal AC Power 100.0 KWac
FUIULHTAUA 180 Wk
FIUIUAAT 10 W
ﬁi’m'm!,tmﬁﬁaam‘msu 18 Wi4
I1UIU Inverter 10309
Performance Ratio 0.887
AINAANAITUVDITZUY 180.52 MWh/year

200mm

nuadnSlunnsed 4 uansdaszansnmuessruuNAANS 1Y
TH 19 nNE e ULaI A7 Tnendsuf nanlaainnd e
waseiingly 1 9 dethundndudmdueisnefuazauise
nanng sl L Tuay 494.57 kwh §eanunsasessundasud
sududosruuguideTuiinaundeiulaeguil 5 asdunis
WARIHAIINTUSWNTY PVsyst® Faaensuaandsnuliiise fuiade
serddliifidas (kWh/kwp/day) dwiuusasiiiou

Normalized productions (per installed kWp): Nominal power 113 kWp

i T T T T T T T

l Le: Collection Lass (PV-array osses) 0.48 KWHKWWp/day
s

Ls: System Loss (inverter, ...) .08 KN Wpiday
¥1: Produced ussful anergy (inverter output) 4.36 KWhkWpiday

Jan Feb Mar Apr May Jun Jul fug  Sep Oct Now

%
o o o

U7 5 nssdemdsnuliiihsetuedeserddliindidass dms
usiazian
3.5 nan1suszlinanudualumaasegaans
Tnensfnwiasilldiinuali SnsAnan (Discount Rate) ol

8% uazazdnsiuilentd 3 % sel lananisiasizviuandliiiiu
dlasamsfimuduanlunisamulaedl NPV Wuuan, IRR gend
SasnsfnanuasszeznaAunueglutisiinzay easviouds
nanouunuiisuaduszerenlasneasBeanadninsiinseing
nsRuuandlumsad 5
M9l 5 HamendFuasygmans

Ruawuianun 6,652,904.18UM
218lA39N15 309
waUszudamalwiivasis 2 ssuunsaneIyYee 41,130,558.35
Tasenis UM
yafrtagdugns (NPV) 40,151,759.61
um
dnsmauununelu (RR) 14.20%
Srez181AUNY (Payback Period) 79 4 fou

Tun1s@nwiaulafinisussfiuanududuaganumnganlunig
wisugenans Tasseniddeidliihmamunidin 3 e ldud NPy,
IRR WazszoznaAuny d991nnadnsildnanunaunsaagulsi
Tasansiifianuduenagiaumngausonisaniunislud
wiswgenans Tuluiifndsszana 4 13 o 1 Janansnadrensld
INNTNEATUTEUINM 56,000 UM Tuaan 30 U adaselsuseuna
1,680,000 UM Lf]ugaﬂ'wﬁqu)ﬁslﬂmﬂﬂﬁﬂﬁﬁuﬁlﬂﬁm@?ﬂ%ﬁ'wmi‘u
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