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Objectives
⚫ Build a simulation model of cascade hydropower stations 

that can effectively reflect the dynamic characteristics of 

the internal operation of the system.

⚫ Propose a multi-risk assessment index system for 

cascade hydropower stations that can reflect both the 

possibility of risk occurrence and the consequences of risk 

accidents;

⚫ Exploring the interactions between multi-risks of cascade 

hydropower stations;

Conclusions
⚫ The SD model can accurately simulate the operation process 

of cascade hydropower stations, and can be used to analyze 

the dynamic characteristics of system operation.  Compared 

with other general models, the OSD model has the 

advantages of high intelligibility, operability and expansibility.

⚫ The constructed index system can reflect the multi-risk status 

of cascade hydropower stations and has a unified dimension, 

making it suitable for risk assessment methods involving 

reliability, resilience and vulnerability.

⚫ There is a contradiction between the reliability and 

vulnerability of the power risk of cascade hydropower stations.  

Improving the reliability of power risk under insufficient inflow 

conditions could increase the power generation deficit and 

shipping risk.

⚫ Controlling ecological risk can help reduce power risk and 

shipping risk.  Therefore, it is suggested to use the ecological 

outflow for minimum outflow control in the operation of 

hydropower stations.

Methods

Results
⚫ The system dynamics model can achieve similar effects to 

traditional general models.

⚫ By adjusting the priority of different risk control measures, the 

interrelationships between multi-dimensional risks of cascade 

hydropower stations can be captured.
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