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Abstract

In this study, a methodology was developed to evaluate the effects produced in the event of joint-operation
of dams from the viewpoint of water use. It was applied to evaluating the actual results of dam operation in
the Han River basin. In order to evaluate the effects of real joint—operation in terms of water supply and flow
conditions, the methodology used the satisfaction rate of water requirement and the stability of flow conditions
at the evaluation site as indicator. In order to evaluate the effects of joint-operation in terms of power
generation, the total power generation produced by dams was used as evaluation indicator. Actual operation
results were evaluated by comparison of evaluation indicators relating to single dam operation by which the
notified amount of water was supplied, as well as to optimization models. Results of actual joint-operation of
the Han River basin, from 2001 to 2004, were compared vearly with results from single operation and
optimization model; in terms of water supply, the satisfaction ratio of water requirement stood at 94.36~99.68
% for single operation, 97.16~99.90 % for actual joint-operation, and 100.0 % for optimization model for all
four years. The stability of flow condition was evaluated by the coefficient of river regime and coefficient of
flow conditions definitely, indicating that flow conditions were more stable in case of actual operation and
optimization models than in case of single operation. The actual total power generation was compared with
that generated by other operation rules, indicating that the optimization model increased the power generation
by -3.47~6.54 % compared with the actual total power generation, and that the single operation decreased the
power generation amount by 12.68~3894 % compared with the actual total power generation.
keywords : Effects of joint-operation, Evaluation index, Dam operation rule, The Han River Basin
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Fig. 1. Conceptual comparison of benefils
attained by real joint-operation, single
dam operation, and optimal operation
model
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Table 1. Characteristics of selected dams in the Han River Basin

Soyanggang

1,900.0 770.0 1935 1855

Chungju 6,648.0 2,750.0

1,789.0 616.0 141.0 138.0
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Table 2. Comparison of the rate of contribution on water requirement of runoff from upstream basin and
dam water supply, varying with dam operation rules

i

2001 57.72 36.64 41.00 42.28
2002 63.31 32.34 33.85 36.69
2003 67.24 32.29 32.53 32.76
2004 71.66 28.02 28.24 28.34

Table 3. Comparison of deficient amount in water requirement and the rate of satisfaction at water
requirement at downstream of Paldang dam, varying with dam operation rules

2001 289.91 65.84 0.00 94.36 98.72 100.00
2002 224.07 146.16 0.00 95.65 97.16 100.00
2003 24.26 11.82 0.00 99.53 99.77 100.00
2004 16.53 5.15 0.00 99.68 99.90 100.00
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Table 4. Comparison of hydropower products and rate of simulated result to real result, varying with
operation rules

2001 | 28261 | 34069 | 37015 31238 | 34072 | 3584 | - 1268 | + 654
2002 | 30447 | 45411 | 47629 50161 | 61934 | 63352 | -2490 | + 339
2003 | 38492 | 70004 | 66702 | 85176 | 107828 | 1,04963 | - 3046 | - 347
2004 | 37274 | 62223 | 65129 75023 | 93804 | 96965 | - 3894 | + 389
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Table 5. Comparison of the stability of flow condition at downstream of Paldang dam, varying

with operation rules

445 62.9

4999 621

133 93 109 19 17

2002 i 452.1 210.9 140.1 34.7 254 16.2 52 3.6 23
2003 i 110.8 804 64.8 42.3 33.3 351 41 6.2 58
2004 E 146.0 114.50 101.9 35.1 26.8 29.2 34 3.8 4.7
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