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Abstract

In this study, we assessed dependency of small hydropower potentials on the two different
runoff such as the estimated runoff based on the rainfall amounts and measured runoff. The
hydpropower potentials were evaluated using actural power generations taken from Deoksong,
Hanseok, and Socheon small hydropower plants over Han and Nakdong river basins, respectively.
As aresult of comparing the actual power generation amount with the potential amount based on
the rainfall amount and the estimated amount based on the observed flow amount by each small
hydroelectric power plant, the degree of latent small hydro energy by the observed flow was
confirmed to be high. It is confirmed that the potential hydroelectric power generation rate is
estimated to be about average 30%Point higher than the actual generation amount as a result of
the measured flow rate rather than using the rainfall amount. Based on this, a method for
improving the degree of the actual generation amount is proposed.

Keywords: 3F(Runoff), 22 (Small Hydropower), % (Potential Energy), =%
(Actual power generation value)
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Table 1 Rainfall and streamflow stations in Jeongseon

Station Name Management Observation Start Date Address
San25, Deoksongri,
Deoksong Deoksong SmallHydro Jeongseonup,
SmallHydro P lant 1993-03
maliblycro Fower plan SmallHydro Power Power Jeongsongun,
Gangwondo
. Noksong4Gil 71,
JeongseonGun Ministry of Land, ? e(jrolnsgeocr}llu .
Rainfall Station < Infrastructure and 1916-07-01 S
(2 Chungsa) Jeongseongun,
Transport
Gangwondo
Jeongson Jaeilgyo,
. JeongseonGun Ministry of Land, Bongyangri,
Streamflow Station Sty Infrastructure and 1916-07-01 Jeongseonup,
(Jeongseon 1% Bridge)
Transport Jeongseongun,
Gangwondo

T 248 HLE 3 2214 kW] AU13S 7h0] 19894 F30)F AAPIA o7 s

4
Gl 242 M oeh, WAMISOA A3t Trokte] o Bl 7242 T T3l A Table 29} 20

rl

l

Table 2 Rainfall and streamflow stations in Danyang

Station Name Management Observation start date Address
Sajinwon3Gil 10,
SmallHydro power plant Hanseok SmallHydro ~ Hanseok SmallHydro 1989-04 Youngchunmyun,
Power Power Danyanggun,
Chungcheongbukdo
1 1
Danyang Ministry of Land, Oi((zziaglyul;nligazgr 0,
Rainfall station (Youngchun middle infrastructure and 1962-07-01 g L
school) transport Danyanggun,
Chungcheongbukdo
36 Osari,
Streamflow station Youngchun K-Water 1991 Youngchunmyun,
Danyanggun,
Chungcheongbukdo

24 248 WaE 87 2,400 kWe AHl83he 7HA™ 19879 5015 FAHA] UAEHS sl
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Table 3 Rainfall and streamflow stations in Bongwha
Station Name Management Observation Start Date Address
78 Baenadeulgil,
Socheon SmallHydro Socheonmyun,
SmallHydro power plant Power Hanyeoul Corp 1987-07 Bongwhagun
Geongsangbukdo
Ministry of Land, Sgifaeﬁzzgn
Rainfall station Bongwha infrastructure and 1998.03 S
P Bongwhagun,
P Geongsangbukdo
Ministry of Land, Soctll:;gnlmn’ un
Streamflow station Socheon infrastructure and 1985-08 yun,
transport Bongwhagun,
P Geongsangbukdo
Table 4= =1/ = H _O,] 7]-_[_11- _,_oLZJ_H;_/\]AEﬂo] WAN ﬂS—»]
hgolt 22 S zgﬁ, T A T540] e ot TR0 e o 2 Ah4lst
R EDES S R )
2010971219] A1AIE

Table 4 Streamflow station and runoff coefficient in each standard watershed
Streamflow station

of] w2 2002135 €]
Runoft coefficient . Standard watershed Standard watershed Cumulative
River (code) 2 watershed area
©) (Code) area (km®) 3
(km”)
Jeongseon 0.562 Hal(llRO;VCT Jeongseon (100112) 179.67 1,834.72
. Saigokcheon
Danyang 0.562 Har(‘f;;ver merging point 128.97 4,898.00
(100306)
Nakdong River ~ Socheon water level
Bongwha 0.568 20) table (200103) 140.79 547.17
TAFATHRI A & Ver3.0)
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Table 5 SmallHydro Power Plant and Effective Head in each standard watershed

SmallHydro Discharge for Generator capaci
Y District River Effective Head (m) Power generation pacity
power plant 3 (KW)
(m’/s)
Deoksong Jeongseon Han River 12.5 25.0 2,600
Hanseok Danyang Han River 3.8 Avg.3.02/Max.12.7 2,214
Socheon Bongwha Nakdong River 22.53 12.51 2,400

3. MA|E to]&{ H|w 2 ZHat

Figs. 1~32 2002%8~2017714] 159 51F 212t 6, 9h4, adaape At o]t 4, vk, Bt
O A A i) wiaet Axtolet, 2} T1sl o) shehd, A, Wb A2 27k Al R A, 4
BT AR I Ae] A e et g% aaeliao] A8 S Ao SRR 22776
MWoIH, THgarol] Y171t g4 A W ao] Hof] IR 19,395 MWoIH, g8frol f2]gh 27 4
& ao] o 2R 21,024 MWolt. Zyzhe] AdA] A%t T 6,282, 8,473, 8,761 MWh &7t
Het. six]gh ggo] ARaF Aol 3,841~10,993 MWh, THE-a33tAlizo] 1,993~15,636 MWhelw,
0] AR AR 2,994~8,619 MWh, 577 TARFE 2,295~8,140 MWh, T1=131, £339] 414
g WA 1,543~5,084 MWh, W55 AL 2,311~12,748 MWL, Bt APSH AAe
6,483 MWh, 5,535 MWh, 3,247 MWh, B+t ¥&5-:F 472 7.042 MWh, 5,658 MWh, 5,988 MWh 7
I Qrt. e 84 o] Y o) A OIS STl R o AR Bt 7% T 57, AT
BErlolEE ARElolH = AT Bt 21%2] A 7790 2 LEhdti(Table 6). 34 242j0] 917]
T} B T AL Bt 33% T 5, oS i WAL B 38%2] A o = gl 9]
THTable 7). 22)a1 Feho] 43 A o] 9= oS 7 AANo] Bt 61%2] T 45, 73 A

o] Wit 20%0] T4 FHEE & 4 Yk Table 8). ol B 252 AL0] 2005E~20109), P55
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Fig. 1 Comparison of potential and actual generating capacity of Deoksong Power Plant
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Fig. 2 Comparison of potential and actual generating capacity of Hanseok Power Plant
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Fig. 3 Comparison of potential and actual generating capacity of Socheon Power Plant
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Table 6 Actual and potential powers at Deoksong Power Plant

Potential power by estimated discharge Potential power by observed discharge

Year Actual p}(l) wer Potential G E % Potential G E y
(mwh) (MWh) ap rror (%) (MWh) ap rror (%)

2002 4,265 7,726 3,461 (81)
2003 6,184 9,611 3,427 (55)
2004 7,742 6,555 1,187 (15)
2005 8,765 6,756 2,009 (23) 1994 6,771 77
2006 7,905 8,546 641 8 15636 7,731 98
2007 8,826 6,435 2,391 27) 11419 2,593 29
2008 6,288 5,812 476 ®) 6337 49 1
2009 6,295 7,252 957 15 7206 911 14
2010 9,032 6,309 2,223 25 6956 2,076 23
Total - - - (10) - - 7

Table 7 Actual and potential powers at hanseok power plant

Potential power by estimated discharge Potential power by observed discharge

Year Actual power Potential 0 Potential 0
(MWh) (MWh) Gap Error (%) (MWh) Gap Error (%)

2002 7,817 5,830 1,987 25 7,232 585 7
2003 11,217 6,331 4,386 39 8,140 3077 27
2004 8,353 7,337 1,016 12 6,816 1537 18
2005 9,199 5,710 3,489 38 5,207 3992 43
2006 7,671 7,096 575 7 7,811 140 2
2007 9,116 5,932 3,184 35 5,852 3264 36
2008 6,523 3,785 2,738 42 4,030 2493 38
2009 6,860 4,376 2,484 36 5,337 1523 22
2010 9,509 5,701 3,808 40 5,963 3546 37
Total - - - 38 - - 33

Table 8 Actual and potential powers at Socheon Power Plant

Potential power by estimated discharge Potential power by observed discharge

Year Acmwer Potential G E o Potential G Error(%
( ) (MWh) ap rror (%) (MWh) ap rror(%o)

2002 9,385 4,102 5,283 56 10,491 1,106 12
2003 12,557 5,084 7,473 60 12,749 192 2
2004 9,120 3,457 5,663 62 9,142 22 0
2005 9,029 3,144 5,885 65 4,599 4,430 49
2006 8,544 3,448 5,096 60 8,853 309 4
2007 9,159 3,072 6,087 66 5,320 3,839 42
2008 6,599 2,750 3,849 58 4,414 2,185 33
2009 5,656 2,669 2,987 53 4,139 1,517 27
2010 8,804 3,097 5,707 65 4,828 3,976 45
Total - - - 61 - - 20
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