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Abstract Renewable energy has been researched to achieve the goal of neutralizing carbon emissions in
recent decades. In particular, pico-hydropower is highlighted due to its low impact on the environment.
This study estimated the potential and possibility of pico-hydropower based on catchment flow
characteristics at a small mountainous catchment in Bocheong, South Korea. Hydrological data from
Boen Meteorological station and Gidae flow observation station (1991-2022) were used for the runoff
coefficient, flow duration analysis, etc. The results show that the potential energy and possible capacity
of hydropower of the study catchment are 14,832 kWh and 270 kWh (at Q185, 5.2 m?®/s), respectively.
The minimum value of possible hydropower (at Q355, 2.4 m?/s) is 123 kWh, which shows that potential

for the pico-hydropower development for a small villages in mountainous catchment.
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Table 1. Annual Average Rainfall at Boeun Weather
station, Bocheong Catchment, Chungbuk

Period Annual average Whole Annual Average
(Year-Year) Precipitation Precipitation
(mm) (mm)
1991~2000 1279 1305
2001~2010 1317
2011~2022 1320

Table 2. Annual Runoff Ratio at Gidae station,
Bocheong Catchment, Chungbuk

P 0 Q/P Q/P Q/P
Year [l (toonl] [% [%] [%]
Annual Decade All
1991 1007
1992 943 252 26.7
1993 1349 896 66.4
1994 765 600 78.4
1995 984 679 69.0 64.7
1996 1164 966 83.0 '
1997 1664
1998 2085
1999 1379
2000 1449
2001 834 909
2002 1285 1005 78.2
2003 2079
2004 1365 782 57.3
2005 1536 793 51.6 -
2006 | 119 | 758 63.4 573 )
2007 | 1532 | 8%2 55.6 7
2008 962 405 42.1
2009 1112 466 41.9
2010 1263 865 68.5
2011 1811 650 35.9
2012 1522 768 50.5
2013 1126 431 38.3
2014 1089 385 35.4
2015 817 211 25.8 39.0
2016 1292 459 35.5 ’
2017 1323 552 41.7
2018 1410 585 41.5
2019 1046 333 31.8
2020 1769 947 53.5
2021 1098 363 33.1
2022 1044 395 37.8

(where, P: Precipitationlmm] Q: runoff depthlmml, ottliers in the

observed stage gages in 1991,1997,1998,1999,2000,2001,2003)
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Fig. 1. Flow Duration Curve at Gidae, Bocheong,
Chungbuk
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Table 3. Flow Duration Curve Index flow and

coefficient at Gidae station, Bocheong
Catchment, Chungbuk

Period Flow(m?/s) FD.Coeff.
(Year-Year) Q95 QI85 Q275 Q355 (Q10/Q355)
1991~2000 16.5 9.5 6.0 4.2 16.8
2001~2010 7.3 4.9 3.6 2.8 18.9
2011~2020 4.2 2.1 1.3 0.6 57.2
1991~2022 8.8 5.2 3.4 2.4 21.1
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Table 4. Main Weirs of the Bocheong Catchment

Name Upper Lower Effective

of Weir Level(m) Level(m) Head(m)
Sup-E 136.3 133.9 2.4
Gi-Sip 142.2 140.0 2.2
Woeul-Song 149.7 147.3 2.3
Hack-Rim 159.7 157.7 2
Se-GeuRi 167.6 171.0 3.4
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Table 5. Assessment of Hydro power at 5 Main Weirs
of the Bocheong Catchment

Name Area Q185 Q355 P(kWh)-  P(kWh)-
of Weir (k) (m?/s) (m?/s) Q185 Q355
Sup-E 284.2 4.2 1.9 79.0 35.8
Gi-Sip 2415 3.6 16 62.1 27.6
Woeul-Song  182.9 2.7 1.2 50.8 22.6
Hack-Rim  142.9 2.1 1.0 32.9 15.7
Se-GeuRi  113.9 1.7 0.8 453 21.3
Sum 270.1 123
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