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Appropriate Study and Development of Small Hydropower Project
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ABSTRACT

This research presents the appropriate study of Small Hydropower Project at Lao People
Democratic Republic. The data recorded from the real field was carried out to analysis for find-
ing out the capacity of generator and find out breakeven of project. Due to the increasing of
electricity demand of the population and less available resources, therefore, small hydropower is
the best way to generate energy on the present. The equation relate with design was applied in
work. The results found that, the total install capacity of generator is 2 MW (1 unit per 1 MW)
with 12.37 GWh a year. The base on altitude of water in design was Francis turbine.
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Auanadny sanfSnthauralniiu aanidinthnud
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s Inteu| andne valniu | Auwe | Boeuan
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Q=AxV (1)
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Hazen-Williams &8 2]

V = 0.85XC" x R™ x 8™ 2)
CH #@p &uUszdn3sninnsinaves Hazen-
Williams a1y 130 énsuviawnén
R fa 3eflwarnans (=D/4 laedi D fie
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D(m) Am2) | R(m) S V(m/s) | Qd(m3/s)

2.0 3.14 0.5 [1.22x10-3| 1.91 6.00
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H,= % (NWL-LWL)+LWL-TWL-H, (3)
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TWL Ao USinanhiinelssindindidasweansiu
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HL @8 mw@zylﬁaﬁ%ﬁﬁm (m)

H =h+h +h+h, (4)
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Tas#i h, = LV 5
=25 (5)
hf  fe Anugadeimiihsnanisadennmu
Ypuvio (m)
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1/3

Wi 245 x n*/ D
n  &usrAn3v99 Manning fenwindu 0.012

susuviamanuas 0.013 dnsuviaasunIn
L A ANNYIIVRNYID (m)

h) mﬁm%wmﬁﬂm (m/s)
g fAin 9.8 (m/s2)
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h, = KoV 7)
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hOo fp ﬂﬁ%@lﬁﬂmﬂﬁaﬁﬂmﬁaaﬂ (m)

KO e duszandanugaydeiivnnveth

mspandewinmy 0.5

Ao eugndssnaiaannnsinan/asy

fermadelnaiudase (m)

K fe é’mﬂszﬁm%ﬁmmgﬂﬁmmﬁuaq il
sllauas3Us1edan Nl K=0.05

Fegne mamnsziuauguihanesnuuy Ha Tu

uwaznaidenan (1] wazaunshi (3) &@wnsa

A Ha Idenurauadn NWL, LWL, TWL

waz HL fneq seuanslunisnsd 3
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A13197 3 MIMAUAANNGITZAVINANDDNUDL

NWL LWL TWL HL Hd
(m.msl) (m.msl) (m.msl) (m) (m)

1,077 1,076.5 1,017 0.4268 59.40
1,077 1,076.5 997.5 0.4268 78.91
1,077 1,071.7 954.4 0.4268 120.41
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ANEFDLEeasnIINNG WanTwaLlATes
Toenswisuifisuszwinedeyat e fouuas
188 Wiorhnuadunudeyathiild lunnsnan
T azfulunmsnannszualninaisdensuny
gpuhlulfivsinamslnasaasesunsluds 3)
Falasemslsslnfindsrhfudtwaudivsunadn
Tnawnaslullwihd 3.93 m3/s wazuSunainis Ty
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P =98 x Qg x Hg x N1 x Ng

E=PxN,

P fa mawanfnsendsslndin w)
Qd fs SRIAsnananLUL (m3/s)
Hd Ao sziurnugsinanesnuuy (m)
Nt fe U5zAnSanueeneiu (%)

Ng yUszandnnveaniosidaluin (%)
E  wasnulwindindalésat) (GWh/year)
Nh  #p swsutilusfiuados (h)
fnsundded Nt fewihdu 90%uas
Ng fAwiniy 85% [1]
fapgine MIruIINaNU NN
NANTNT 2 WaZ 3 aNNNTAIUIAIAN
wasunindetld Taaldaunisfi (10) waz (11)
frall
e 138 H,= 59.40 m
P=98x6x5940x 090 x 0.85=2,671.93 kW

Ui Nndaldsel an [1] Swau
Fluamapursoadlselniniishwautu Ty
dsiaTiy 4,629 Falue azldndenulniing
nanlaal fail
E =2671.93 x 4,629 = 12,368,363.97 KW/year

= 12,37 GW.h/year
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il 4 mmsa’imﬁ:ﬁmwamauLmuteg‘w% (NPV)

59

snnadselavdsaaldany (B/C) wasdnswa
ARUWNUYRY (IRR) Tuusaznmaidonlaseaanns
saludl [3], [7]
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NPV = % (B tc“) (12)
(1-1)
B As waUszlurteslasensluiii 1,2, 3.0
Ct  Ap Allanseelasensiudi 1, 2, 3.0
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2) Fanalszlurdsiarldany (B/C)

$ B
B/C = T(1+1) (13)
$

Ct
(1+1)

(3) FATNANDU WNUVDILATIANT (IRR)

IRR = % (B-C) (14)
1+1)
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maidendi 1 2 3
FAHARRARILAIDI LR TN (MW) 2.0 3.0 5.0
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yarnilaadiugnd (NPV) ($US) 6,829,749 8,167,571 11,200,114
Mls ($US) 2,100,726 1,795,300 1,522,434
ITUZAAUNY (PB) (vear) 19.33 24.24 29.46
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