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Micro Hydropower Generation by Discharge Water
of Dongbu Sewage Treatment Plant in Seogwipo City

Gui-Shik Kim# - II-Seong Moon**

ABSTRACT

This study is to investgate the possibility of micro hydroelectric power plants by discharged water from
DONGBU SEWAGE TREATMENT PLANT located in SEOGWIPO city, Jejudo. The best location for
installing the hvdropower plant is at the location of EL(+)20, the joint owned surface of the water on the
west between discharge flow meter chamber and the surface of the sea water. In calculating the quantity of
electric power generation, the flowrate used is 0.157m'/sec, the average 95day water flow for the recent
3vears. The effective head is 12.41m between discharge flow meter chamber and the location of hydraulic
turbine installation. Therefore, the quantity of electricpower generation is expected to be 14.6kW. The monthly
quantity of electric generation is 9.46M¥ and the yearly quantity of electric generation is calculated to be
113.53W%. The type of hydraulic turbine to be applied to the hydro power generation is the hydraulic turbine
of low head miniflow. Therefore, it is recommended to choose an inline-type hvdraulic turbine generator. The

recommended capacity is S0kW.

Key words : mini hydro power, hydro power generation, sewage treatment plant
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Fig 1. Schematic of sewage treatment process
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Fig. 3 Location of generation room
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Table 1. Flowrate of 2002(Unit:m'/sec)

‘,’;;‘ Jan | Feb [ Mar | Aor | Mav | Jun | Jul | A | Sw | Ot | Nov | Dee

Max | 0201 { 0165 | 03RT | 0208 | 016G | N.IBR | 0.186 | 0226 | 0.190 | 2198 { 0171 | 0206

Min | 0104|0091 [ 0106 [ 0,107 { .52 | 0.106 | 0108 | 0075 { 0101 | 0100 | 0.109 | 0.107

Ave. ONG[0116{0:23[0:32 (016 | 0122038 [ 0.7 (0128 [ 0485 [ 0IR 1 0.12

Table 2. Flowrate of 2003(unit:m'/sec)

U Jan | Feb | Mar [ o | ey | Jun | Ju | Aug | Se | avg | Nov | Dec

Max | 021 | 0188 | 0249 [ 0.230 | 0208 { 0217 | 0251 [ 0249 | 6.204 | 0201 [ 0.164 1 0131

Min (0101 {0108 010K | 0110 0114] 0132 [0IR3 | 0140 | 0.149 [ 0136 | 0111 | 0106

Ave 0125012410131 [ 0136 | 0138 | 0.5 | 0214 | 0200 [ 0180 [ 0157 | 0164 10113

Table 3. Flowrate of 2004 (unit:m'/sec)

Qlass
04)

Jan | Feb | Mar | Apr [Mav | Jun | Jul | Aug | Sen | Aug | Nov | Der

Max | 0.:30 | 0168 | 0185 | 0214 1 0.254 | 022/ { 0218 | 0238 | 022 1 0181 | 0270 | 018y

Min |0.110 | 0.109 | 0107 [ 0.108 | 0.i24 [ 0124 | 0.7 [ 0131 | 0.154 | 0124 0106 | 0106

Ave {0117 011910119 | 0126 | 0267 [ 0138 | 0.143 | 0.160 [ 0.173 | O.14F [ 01200 | 0121

Table 4. Flowrate by time(unit:im’/sec)

Class Ave. { Feb1l [ May 1 | Aug 1 | Nov 1
Ave. 0.160 0.125 0.224 0.149 0.144
Max 0234 | 0194 | 0415 | 0245 | 0334
Min 0056 | 0033 | 00% | 0064 | 0032

Fig. 4 Varation of flowrate by time
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Fig. 5 Discharge-duration curve
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Table 5. Flowrate analysis of year  (unit:m'/sec)
Maximum

Year |Capacity | Flowrate | Qo | Qs | Q5 | Q=

2002 | 0231 0.226 0.143 [ 0.122 { 0.113 | 0.106

2003 | 0231 0.250 0.178 1 0.137 { 0.118 | 0.109

2004 | 0231 0.254 0.150 [ 0.129 | 0.116 | 0.108

Ave, | 0.231 0.243 0.157 10.129 { 0.116 | 0.108

Qs : BDay Water Flow

213 FEA

: 185day(ordinary)water flow
1 2day(low)water flow
: 3obday(drought)water flow
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Table 6. Analysis of effective head

@39, 4 A
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Maximum | Maximum
Classification Flowrate | Flowrate (Qe)
by Time by Day
Flowrate[m’/s] 0.415 0.231 0.157
Section arealm’] 05 05 05
Velocity[%] 0.83 0.462 0.314
ActualHead[m] 12.65 12,65 1265
Head Loss[m] 1.70 0.53 0.24
Effective head(m) 10.95 12.12 12.41
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Table 7. Scale of power generation

Maximum | Maximum
Classification | Unit | Flowrate | Flowrate | (Qw)
by Time | by Day
Flowrate of Use|m'/sec 0.415 0.231 0.157
Effective head | m 1095 1208 | 1241
ef%‘;.egn"lcly % | 765% | 765% |765%
Output wo| 3406 092 | 146
Used Equipment| 2% 90 90 90
Monthly 1wy 2.0 1356 | 946
cosany | owk | 2649 1627 | 11353
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Fig. 6 Example of choosing hydraulic turbine
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Fig. 7 Lay out of generation room
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