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Abstract 

 
Sri Lanka is currently facing an energy crisis, with a considerable amount of the country's 

foreign reserves being used to import fossil fuels for power generation. Power generation using 

fossil fuels in thermal power plants has a significant impact on the environment. Additionally, 

the maintenance of thermal power plants is costly. As a result, Sri Lanka has focused on 

generating electricity using renewable energy sources, which have lower operational costs and 

less environmental impact. Currently, solar PV, small hydro, wind, and biomass are the 

renewable energy sources used to generate electricity in Sri Lanka. Sea wave power is also 

considered a feasible renewable energy resource. 

Small hydropower generation is one of the best methods for renewable energy production. 

Social and environmental impacts are low for small hydropower generation, and the plant 

capacity factor is higher compared to other renewable energy sources. Small hydropower 

projects can be implemented using natural flows or canal falls in irrigation systems. 

Hydropower generation using river runoff has already been extensively explored and is nearly 

saturated in Sri Lanka. Canal fall-based small hydropower projects (SHPPs) have lower 

environmental impacts than natural flow-based SHPPs because the canal infrastructure already 

exists. Sri Lanka has irrigation canal systems in the dry zone that can be considered for small 

hydropower generation.  

In this research, the suitability of small hydropower generation in irrigation canal systems in 

Sri Lanka is investigated through a case study of the irrigation canal systems in the System B 

and System C Mahaweli Special Areas. Suitable locations for SHPPs development in these 

irrigation canal systems were identified, and the feasibility of technological, economic, 

environmental, and social factors in these proposed SHPPs was analyzed. A sensitivity 

analysis was conducted to determine the optimal design flow for achieving the best financial 

metrics. Of the nine initially identified projects, six were deemed feasible for implementation 

following the feasibility analysis.  

Key findings include: 

1. The plant capacity factors for proposed canal fall-based SHPPs are higher than those for 

SHPPs in unregulated natural waterways in Sri Lanka. 

2. The 𝑄40 design flow consistently provides optimal financial metrics for proposed 

SHPPs. 

3. Higher-capacity SHPPs result in better financial metrics than lower-capacity SHPPs. 

 

Keywords: Renewable energy, Canal fall, Small hydropower, Grid-connected, EIA.   
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