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Abstract

This study was conducted to investigate the possible installation of small hydro—power plant at the discharge point of Gumi sewage

treatment plant (STP) using treated wastewater. Sufficient amount of water to transfer to electric power and the selection of proper

location are two essential elements for the construction of small hydro—power facility. Preliminary analysis based on site visit

and existing data in Gumi STP were made. Capacity of the small hydro—power plants and exact location were determined by

geomorphological condition and flow duration characteristics. Flow duration characteristics and its duration curve were identified

using monthly rainfall data in Gumi STP. Relevant facts of small hydro—power system in other STP were referred to adopt to Gumi

STP situation. Flowrate of treated effluents and effective head between flow chamber and the location of hydraulic turbine in Gumi

STP are found to be 3.70m‘/sec and 3.5m respectively. Electric generation rate based on this feasibility study was estimated to

be 86.3kW/h. Yearly electric generation rate was expected to be 932.4Wh. Proposed small hydro—power plant construction in Gumi

STP is to be reasonable.
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Fig. 1. Elements and Flow Diagram of Small Hydro-Power Plants

[Source: Park, B.l., et al (2006)]
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Table 1. Classification of Electric Power Generation in Small Hydro-Power Plant

Classification
-Micro Hydro—Power -Below 100kW
Facility Capacity | -Mini Hydro-Power -100~1,000kW
-Small Hydro-Power -1,000~10,000kW
-Low head -2~20m
Type of Head | -Medium head -20~150m
—-High head -Above 150m
-Run-of-river type —High slope
Generation Type | —Storage type -Low slope and high flowrate
=Tunnel type -Q-type river shape

Table 2. Classification and Characteristic of Turbine

Classification Characteristic

Impulse | Pelton turbine —Turbine doesn't sink completely

water Turgo turbine ~Supplied with water by one side

turbine | Ossberger turbine —Converted to kinetic energy

Francis turbine —Turbine sink completely

Reaction Kaplan turbine

turbine  Propeller Tubular turbine ~Supplied with water by column of turbine

turbine Bulb turbine ~Dynamic pressure and static pressure is converted
Rim turbine
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Table 3. Situation of small hydro—power plant construction in STP

[Source: Lee, Y.D (2008)]
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Plant name Location CEpE) ezl Date of operation
(kwp) (m)
Asan Chungnam asan 36 6.9 2000.12
Cheonan Chungnam cheonan 40 25 2002.01
Jinhae Gyeongnam jinhae 10 1.6 2004.10
Shinshun Daegu 139 37 2005.06
Seoksu Gyeonggi anyang 400 14.8 2007.11
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Table 4. Current Situation of Gumi STP
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Classification Index Unit 2007 2008
Total population(A) person 396,384 398,949
N Population of sewage(B) person 369,132 375,442
Sﬁi;':;yn B)A % a3 94.11
Equipment capacity 1,000m*/day 4495 4495
Sewer pipe length km 1,002 1,026
Annual total sewage prouction 1,000m* 134,111 126,231
Average of 1day sewage production 1,000m*/day 367 344
Average of 1 day sewage production per head 2 [day 995 919
Sitir;(;g: Annual total sewage treatment 1,000m* 134,111 125,858
Average of 1 day sewage treatment 1,000m*/day 367 343.9
Average of 1 day sewage treatment per head 2 [day 955 919
Sewage treatment ratio % 100 100
Facility plan | Sewage treatment 1,000m*/day 4575 4575
Cost of sewage treatment me 254.28won 254.97won
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Table 5. Yearly Inflow Flowrate in Gumi STP

(Unit: m/d)
Maximum 95day water |Ordinary(185day| Low(275day) |Drought(355day)
Year Capacity Flowrate flow )water flow water flow water flow
(Q1) (Qos) (Qes) (Qz7s) (Qss5)
2006 330,000 366,116 325,493 313,366 301,898 278,045
2007 330,000 387,484 326,902 312,931 296,744 268,253
2008 330,000 374,723 307,753 289,924 272,799 227,273
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Table 6. Theoretical Scale of Electric Power Generation in Gumi

STP
Parameter Unit
Flowrate(Q) m/sec 370
Effective Head(H) m 35
Efficiency(n) % 68
QOutput power(P) kW 86.3
Facility usage rate % 0
Monthly generation rate MWh 777
Yearly generation rate MWh 9324
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Table 7. Estimation for Gumi STP Construction

Classification Cost
Total Cost 1,546,000,000
Civil Engineering 470,000,000
Construction 220,000,000
Machine! 580,000,000
Sundry expenses 276,000,000
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