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The Variations of Performance Parameters for Small Scale
Hydro Power Plant with Rainfall Condition

Wansoon Park* and Chulhyung Lee**

The effects of design parameters for small scale hydro power (SSHP) plants due to rainfall condition have been
studied. The model to predict hydrologic performance for SSHP plants is used in this study. The results from analysis for rainfall
conditions based on Weibull distribution show that the capacity and load factor of SSHP site had large difference between the
variation of shape and scale parameter. Especially, the hydrologic performance of SSHP site due to variation of shape parameter
varied more sensitive than the case of variation of scale parameter. And also, the methodology represented in this study can
be used to decide the primary design specifications of SSHP sites.
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Nomenclature

A : basin areaq, ki’ F(Q) : cumulative distribution function

C : capacity, kW g : gravitational acceleration, m/s’

D(Q) : flow duration function H : head m

E, : annual energy production, MWh k : discharge coefficient

F(q) : cumulative distribution function for unit Ly - load factor of small hydropower plants, %
basin area P power, kW
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: output of unit time, kWh

: ideal power, kW

P, ideal output, kWh

P, ! partial output, kWh

P, : rated output, kWh

P(g) : probability density function for unit basin

area
P(Q) : probability density function
q . monthly mean flowrate for unit basin areq,
3
m'/s

: flowrate, m'/s

: annual mean flowrate, m’/s
. monthly mean flowrate, m’/s
: design flowrate, m’/s

. monthly rainfall amount, mm

: time ratio, %

o utility factor of small hydropower, %

: shape parameter of Weibull distribution
Aa ! increment of shape parameter

Q

@

Q’ﬁl

Q

R, annual rainfall amount, mm
B,

T

Uy

o

ap o ratio of shape parameter(=1+Ao)
B : scale parameter of Weibull distribution,
m'/s

AB  : increment of scale parameter

Bg : ratio of scale parameter(=1£AQ3)

0 : density of water, kg/m’

7 : efficiency of small hydropower plant
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Fig. 1 Output characteristics of small hydropower plant.
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Fig. 2 Flow duration curve with the variation of scale parameter.
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Fig. 3 Flow duration curve with the variation of shape parameter.
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Fig. 4 Rated output with the variation of scale parameter.
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Fig. 5 Rated output with the variation of shape parameter.

70

60

50 B

40

P2 (kWh}

30

20

10

0

0.7 0.8 0.9 1 1.1 1.2 1.3
o, Br

o8 FPR7L F/ELE Pashe AR yEd
Fig, 6& F4Bs S4&70 ?315-‘?/1‘*91 F4E e

o

0 Az WaHE Uehhe AOR Fig, 49t Fig, 5
o4 HAZYYl HY2 He e uram Aotk
HAZHHFE PR F7HE0] Aa=-0,2Y HF 41,3kWh,
Aa=0Y 7% 33 9kWh, Aa=0 24 AL 31 3kWhE AR
A7H B YATHE AOE Mesteh 0l M
9] F7hgo] Ag=-0.2 H$ 27.1kWh, A5=0% AL
33.9kWh, A3=0.29 A% 40.7kWhE FAEEHE AR
57} B714E HBHOR F75H 402 Uehdrt, o
£ 7ot SUsD 49 wAH o2 $7h5) uE
of UERHE B4folth BAma) Meks A7l 2
ok 749 A} Wike AL BASE A0, o o) st
L 99l AFE) WAV oBE seuuas) A
% RO e S vA,
Fig. 78 34B40) 3783} JED40) 28 Wl
wE Mgl MEES ehic AMSL Fig 29} Fig,
314 BAZe] Hejrt Bl G HASEOR HAs
of APgat Zolch AHETHE Na=-02% F$ 210 5kW,
Aa=0Y ¢ 152 9kW, Aa=02% 7$ 109 8kW= #AZ
47} FHU4E Fadte A0 dehdd ol gyus
7t ~20%01 4 +20%2 W= §2, AIHRFE 176,914
~28 2%9] WIBHS A0k RO Uitk yhelo] Aldgel
L AB=~02% #4121, 5kW, AB=0Y 73S 152,9kW, AB=02

C (kW)
g8 8 8 38

o 8 8 8 8

0.7 0.8 09 1 1.1 1.2 1.3
Or Br

Fig. 6 Variation of rated output with the ratio of scale parameter
and shape parameter.

Fig. 7 Variation of capacity with the ratio of scale parameter and
shape parameter.
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Fig. 8 Variation of annual output with the ratio of scale parameter
and shape parameter.
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Fig. 8 Variation of P,/C with the ratio of scale parameter and
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Fig. 11 Variation of utility factor with the ratio of scale parameter
and shape parameter.
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