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Micro Hydropower Generation by Discharge Water of

Sewage Treatment Plant in Jejudo

Gui—Shik Kim* -

[1-Seong Mun*=*

ABSTRACT

This study is to investigate the micro hydropower by discharge water of Jeju sewage treatment

plant located in Jeju city and Dongbu sewage treatment plant located in Seogwipo city, Jejudo. The

flow rate is applied at 1.11m/sec in Jeju and 0.157m"/sec in Dongbu, which are the average 95 day

flow rates for the recent 3 years. The net head is 5.21m in Jeju and 12.41m in Dongbu which are
hight between discharge flow chamber and the location of hydraulic turbine installation. Therefore, the
quantity of electric power generation is estimated to be 42.97kW in Jeju and 14.6kW in Dongbu. The
monthly quantity of electric generation is 28.23M¥ in Jeju and 9.46M¥ in Dongbu. Also the yearly
quantity of electric generation is 338.7MW in Jeju and 113.53K¥ in Dongbu. The type of hydraulic tur—
bine recommends a crossflow or a tubular in Jeju and an inline—type hydraulic turbine in Dongbu.

Key Words : Micro HydroPower, Discharge Water, Sewage Treatment Plant
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Fig. 2 Lay out of generation room in Dongbu
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Q355 59 #% @5 Table 73 Table 8o et
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Table 1. Flowrate Jeju sewage treatment plant
in 2001
m3/sec

dass(Ol)JmFebLh’AprlhmeMAmSepOctNovDec

var |126] 1) L1 122] 148 | 137|128 165} 136 126{ 117 140

win 077|080 077|084} 083 |085]092]089)0T3 0.78]078] 0.84

ave. Joo1os2loss|oss| 094 [0%5]102[ 108|092 0931086 0.97

Table 2. Flowrate Jeju sewage treatment plant
in 2002
m3/sec

class(02) | Jan | Feb | Mar | Apr | May J | T | Aug| Sep | Oct | Nov| Dec

Max |128]119]131)136] 143 | 142] 161|155 158|153 1.0 159

Min | 085}072|086]096] 1.00 [098]096] 1.0 096{100{ 1017098

ave. ]094]092]099]106] 1.09 | 107|125} 132 1281 L19| 108 1L14
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Table 3. Flowrate Jeju sewage treatment plant

in 2003

Table 8. Flowrate Dongbu sewage treatment

plant by time
m3/sec m3/sec
class(02) | Jan | Feb | Mar | Apr | May | Jn | u Aug | Sep | Oct | Nov | Dec Class Ave. Feb May Aug Nov
Max | 151(137) 160] 1.34] 161 L7 15411350150 1.3 ] 156 ] 1.0 Ave. 0.160 | 0.125 | 0.224 0.149 | 0.144
Mn [0997092/098]095( 098 | 104 1021095{0921059]086] 08 Max 0.234 | 0.194 | 0.415 0.245 | 0.334
Ave. [LI0f LI LI7) LI0) 107 [ 1931 120 106 ) 1.06 09311.02{ 09 Min 0.056 | 0.033 | 0.095 | 0.054 0.032
Table 4. Flowrate Dongbu sewage treatment
plantin 2002 18 !
m3/sec " —e—2001] { |
class(02) | Jan [ Feb | Mar | Apr | May [ Jon { i | Aug ] Seo | et | Nov | pec 14] - 2o
Max  10.201/0.165/0.18110.208] 0.185 (0,168 0.186£0.226{0.190(0.19810.171 [0.206 12 u::" boa
Mn  [0.104)0.091 O.I(XS,O.IO’I 0.111 ]0.106) Q109l0.075 0.101}0.100) 0.10§ 0.107 eta ouaa bttty

ave. (o119lo11s (1123](1132 0L%

(1122.0.139]0175 0.128J0.135{0.138]0 12

Table 5. Flowrate Dongbu sewage treatment
plant in 2003

m3/sec

class(03) | Jan | Feb | Mar | Apr [ May

Jm | Jd

Ag

Sep | Aug

Nov | Dec

Max  10.22110.188]0.249{0.23910.208

0.217}0.251

0249

0.204]0.201{0.164]0.131

Min  10.111(0.108]0.108/0.110]0.114

0.132)0.183

0.140

0.14910.136)0.1110.106,

Awe. 10.125(0.124]0.131]0.136}0.138

0.15910.214

0.200

0.18010.1570.164]0.113

Table 6. Flowrate Dongbu sewage treatment
plant in 2004

m3/sec

Qass(04) [ Jan | Feb | Mar | Apr | May

Jun | Jul

Aug

Sep | Aug

Nov | Dec

Max  [0.130]0.168)0.18510.2140.254

022710218

0.238

0.228{0.181

0.17010.185

Mo [o0 o.109|0.107 0.108]0.124

0.114{0.127

0131

0.154[0.124

0.106{0.106

e Jourr 0.119,0.119 0

%0167

0.138]0.143

0.160

0.173{0.148

0.120j0.121

Table 7. Flowrate Jeju sewage treatment plant

by time
m3/sec
Class Ave. Mar Jun Aug Dec
Ave, 1.09 | 099 | 1.03 1.22 | 1.11
Max 186 | 1.31 1.31 149 | 1.86
Min 028 | 028 | 062 | 095 | 068
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Fig. 4 Duration curve in Dongbu

Table 9. Flowrate Jeju sewage treatment plant
Analysis of year

m3/sec
Year |Capacity | Qi | Qos | Quss | Qurs Qsss
2002 1.51 165 [ 0.99 | 0.91 | 0.87 | 0.79
2003 1.51 1.61 1 1.20 | 1.07 | 0.99 | 0.87
2004 1.61 1751 1.14 | 1.05 | 0.98 | 0.84
Ave, 1.51 1.67 [ 1.11 | 1.01 ] 0.95 | 0.83
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Table 10. Dongbu sewage treatment plant
Flowrate Analysis of Vbar
m3/sec

Year |Capacity] Qos | Ques | Qors | Qsss
2002 | 0.231 |0.226 | 0.143]0.122 | 0.113 | 0.106
2003 | 0.231 {0.250]|0.178 | 0.137 | 0.118 | 0.109
2004 | 0.231 | 0.25410.150}0.129 | 0.116 | 0.108
Ave. | 0.231 |0.243]0.157}10.129 | 0.116 | 0.108
% Q : Maximum water flow

Qos : 95day water flow

Ques - 185day (ordinary) water flow

Qu7s : 275day(low) water flow

Qass © 355day (drought) water flow
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Ak (m) = fx(L/D)x (VG) 2
f=0.03+ [(1/(1,000x D); (3

j= THEEN AS

L= % 3ol

D= B3A7

v= g J7R% (m/s)
Q= & (m3/s)

A= B9 ddF(m2)

G= 59 7H5%(9.8m/s2)

Table 11. Analysis of effective head

Classification Jeju Dongbu
QIm¥s] 1.1 0.157
] 0.03 0.03
Llm] 200 1,246
D[m] 1.1 08
Vinvs] 1.158 0.314
Alm] 0.95 05
Ahy (m] 0.37 0.24
Gross Head[m] 5.58 12.65
Net head{m] 5.21 12.41

Table 12. Scale of Power Generation

Classification Unit Jeju Dongbu
Flowrate of Use m'/sec 1.1 0.157
Effective head m 5.21 12.41
Overall efficiency % 76.5% 76.5%
Output kW 42.97 14.6
Used Equipment % 90 90
Monthly Generation 1} 28.23 9.60
Yearly Generation L} 338.7 115.16
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Fig. 5 Example of Choosing Hydraulic Turbine
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Table 13 WehiieH2].

P,=G- H- Q) @
P,= o243
G = FU7HEE (9.8m/s)
H = AUREd%
Q = HoAHe5F

P,= P, 7,00 )
P= #3459

n = TEE(0.85)

P3= Pz' ﬂg(kw) (6)
Py=4d2d
n, = $A7] £8€(0.92)

Table 13. Capacity of Installation of
hydropower system

Jeju Dongbu

Hydraulic Hydraulic
Turbine Turbine

Kaplan .
. Induction
Turbine Generator | Inline | Induction

Type or k 1
Vertical Vertical Type |Generator

Tubeler ubeller
Output |94.68 kW[ 87 k¥ 50 kW 50 W

Generator Generator

Efficiency Over 85% 92% [Over 85%Over 90%
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