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Performance Evaluation of Water Supply for a Multi-purpose Dam by
Deficit—-Supply Operation
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Abstract

In this study, a performance evaluation method of water supply for a multi-purpose dam based on deficit—
supply method and reservoir storage is presented. The method is applied to 16 multi-purpose dams and
water supply performance is evaluated. As a result, 6 dams (Soyanggang, Chungju, Hoengseong, Andong,
Imha, and Hapcheon dam) have highest performance and 2 dams (Sumjingang and Buan dam) have
relatively low performance. Particularly, Buan dam is the most vulnerable in the analysis results of
reliability, resiliency, and vulnerability. Therefore, measures to improve the performance of water supply
are needed in Buan multi-purpose dam.
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Table 1. Storage Information of 16 Multi-purpose Dams (Unit : 10°m)
Watershed Reservoir Total storage | Effective storage | Storage at LWL | Dead storage
Soyanggang 2,900.0 1,900.0 650.0 280.0
Han River Chungju 2,750.0 1,789.0 596.0 100.0
Hoengseong 86.9 73.4 135 3.3
Andong 1,248.0 1,000.0 248.0 118.0
Imha 595.0 595.0 124.0 40.0
Nakdong River Hapcheon 790.0 560.0 150.0 20.0
Namgang 309.2 299.7 9.5 9.5
Mirang 73.6 69.8 3.8 0.2
) Daechung 1,490.0 790.0 450.0 180.0
Geum River
Yongdam 815.0 672.0 70.0 449
Sumjingang 466.0 370.0 82.0 41
Sumjin River
Juam 457.0 352.0 45.0 30.0
Ungcheon stream Boryeong 116.9 108.7 8.2 2.8
Jickso stream Buan 50.3 35.6 5.7 4.0
Tamjin River Jangheung 191.0 171.0 12.0 78
Isa stream Juamjojeol 250.0 210.0 20.0 8.0
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Fig. 3. Water Supply—-demand Network in Han River Basin
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Table 2. Results of Reliability Analysis in 16 Multi-purpose Dams

S Yearly Pentad
Total Failure | Reliability index (%) Total Failure | Reliability index (%)

Soyanggang 41 - 100.0 2,952 - 100.0
Chungju 41 - 100.0 2,952 - 100.0
Hoengseong 41 - 100.0 2,952 - 100.0
Andong 41 - 100.0 2,952 - 100.0
Imha 41 - 100.0 2,952 - 100.0
Hapcheon 41 - 100.0 2,952 - 100.0
Namgang 41 2 95.1 2,952 41 98.6
Mirang 41 3 92.7 2,952 85 97.1
Daechung 41 2 95.1 2,952 57 98.1
Yongdam 41 1 97.6 2,952 13 99.6
Sumjingang 41 12 70.7 2,952 183 93.8
Juam 41 97.6 2,952 34 98.8
Boryeong 41 1 97.6 2,952 1 100.0
Buan 41 26 36.6 2,952 667 7.4
Jangheung 41 1 97.6 2,952 8 99.7
Juamjojeol 41 1 97.6 2,952 34 93.8
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Table 3. Results of Res1 Index in 16 Multi-purpose Dams

Reservoir Dutaion of failure Number of failure event Res;
Soyanggang - - -
Chungju - - -
Hoengseong - - -
Andong - - -
Imha - - -
Hapcheon - - -
Namgang 41 8 5.1
Mirang 85 4 21.3
Daechung 57 3 19.0
Yongdam 13 1 13.0
Sumjingang 183 14 13.1
Juam 34 1 34.0
Boryeong 1 1 1.0
Buan 667 53 12.6
Jangheung 8 3 2.7
Juamjojeol 34 1 34.0
100.0
- 1 R
80.0 - |- e e [ S
700 -l R Tl e e e
60.0

50.0
40.0
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Reservoir storage ratio (%)
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Fig. 5. The Comparison of Aesz Index in 16 Multi-purpose Dams
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Fig. 6. The Comparison of W/ Index in 16 Multi-purpose Dams
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