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A Study on the Performance Prediction Methodology of Small
Hydropower Plant

C. H. Lee, and W. S. Park’

Key Words : SHP(24-89 %)/ Load factor( 7}5-8YDesign flowrate( 325 ZYDiversion dam{ Y-52)

ABSTRACT

A model, which can analyze the hydrological performance for small hydropower(SHP) plants
having no flow duration characteristics has been studied and developed. System performance
of existing SHP plant under operating was analyzed by using the developed model. The
annual operational rate of SHP plant showed that the data were in good agreement with
predicted results from the model. Based on these results, several SHP sites to be exploited
were selected and the performance characteristics were analyzed by using the developed
model. Also, primary design values such as design flow rate, plant capacity, and operational
rate were suggested. As a result, it was found that the methodology used in this study is
useful tool to predict the hydrological system performances of SHP sites.
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Fig. 1. Divided drainage area by Thiessen network
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Fig. 2. Power characteristics of SHP plant
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Fig. 4. Divided drainage area of Bongwha plant by
Thissen network
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Table. 1. Descriptions of Bongwha plant

Specifications Design values
A, km’ 8456
Q, m¥s 178
He, m 136
C, kW 2,000

Table. 2. Characteristics of divided dranage areas

Weather Station | Aikm?) | Wi(%) | Bm¥%s)| q
Sukpo 1977 | 234 | 00115 | 06823
Sukhyun 1909 | 26 | 00130 | 07690
Dochun 746 | 88 | 00114 | 07689
Hyundong 970 | 115 | 00107 | 07657
Namwheryong | 187.1 21 0.0141 | 0.8631
Soobi 75 | 09 | 00106 | 08218
Jaesan %08 | 107 | 00108 | 0.7852

Total 8456 | 1000
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Fig. 5. Flow duration curve at Bongwha SHP plant
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Fig. 6. Capacity, operational rate and electricity
production with flow rate for Bongwha
SHP plant
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Fig. 7. Performance evaluation at Bongwha SHP
plant
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Table 3. The characteristics of SHP sites

SHP sites | Akkm®) | Him) | Him)
Daeki 2150 2.8 50
Duckchon 2025.0 14.1 50
Kujul 233.0 216 6.0
Dodon 733.0 81 5.0
Misan 349.0 2.1 6.0
Kikok 2779 2.3 40
Hweryong 956.8 122 50
Daeya 170.8 220 50
Yangchon 1096.6 59 40
Keuwoon 22040 00 14.0
Woonchon 4208.8 00 45
Sasuk 18014 0.0 7.0
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Table 4. Performance predictions of SHP sites

SHP sites | Q«{m’/s) | He(m) | C&kW) | Li(%)
Daeki 6.0 29.2 1370 431
Duckchon 385 178 5370 51.2
Kujul 7.0 26.1 1430 413
Dodon 215 12.2 2006 454
Misan 100 171 1340 435
Kikok 7.0 22.8 1250 499
Hweryong | 235 16.0 2940 56.1
Daeya 45 255 900 480
Yangchon 285 9.2 2050 549
Keuwoon 855 10.7 7170 370
Woonchon | 94.0 32 2350 587
Sasuk 535 5.0 2090 519
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