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(a) Purpose of study or research hypothesis
This study suggested the conceptual methodology to strengthen the performance of hydro-power
generation including the resilience of water level and/or inflow. The losses of power generation by the
impacts including rapid changes of inflow or a deliberate control of water level at the dam can be
quantitatively estimated through the resilience considering the degree of resilience.

(b) Key issue(s) or problem(s) addressed
Dam operation have been conducted by an operating model such as the AutoROM, which does not reflect
the economic aspects of the operation. A problem caused by dam operation have been arisen for aging
hydro-power plants. Also, the stability of those performance has been questioned as abnormal weather
such as extreme rainfalls events and droughts has increased recently in terms of power generations. Since
the structural measures like raising dam are difficult to conduct, it is necessary to scrutinize the
operational performance in hydro-power dams.

(c) Methodology or approach used
A resilience was first used in the field of ecology by Holling(1973). Since it has several attributes, various
definitions of it have been suggested to use a unified index. It was applied to the performance for power
generation of hydro-power dams, using the definition suggested by Brunneau et al(2003), which is
represented in the field of disaster. In the performance curve of dam, we proposed the concepts of
robustness and rapidity with resilience, respectively. The area formed by these relationships was
estimated as a loss of power generation. This study suggested a methodology for estimating the resilience
of the hydro-power performance on the operation based on these concepts with economic aspects.

(d) Results or conclusions derived from the project
The resilience defined in this study is mainly affected by inflow in a single-dam operation. However,
when it was considered the integrated operation with upstream and downstream dams within the same
water supply system, an optimal operation can be expected in the economic aspects of power generation.

(e) Implications of the project relevant to congress themes
The conceptual methodology is applied to the dam operating which has the issues such as the uncertainty
of inflow and the performance deterioration. We proposed a conceptual methodology to enhance the
performance of power generation to adopt climate changes. Based on these results, it is possible to
establish a rational decision-making for optimal seasonal operation of hydro-power dams.
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