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PROJECT DESCRIPTION

• Problem Statement: Select and convert a US non-powered dam (NPD) into 

an efficient source of hydropower to address the nation’s clean energy goals 

Sponsor: US Department 
of Energy

Advisor/Client: Dr. Carson 
Pete
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BLACK BOX MODEL
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Fig. 1 – Black Box Model of a simple hydropower plant

Specific dam models may include 

other material flows such as other 

passengers/cargo, as well as 

additional signal inputs/outputs 

depending on dam functions



FUNCTIONAL MODEL
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Fig. 2 - Functional Model of a simple, single turbine, hydropower plant

Dam features such as fish passages, 

complex water intakes, and co-

development functions would contribute 

additional functional paths, however, 

must be evaluated case-by-case.



CONCEPT GENERATION – MORPHOLOGICAL MATRIX
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CONCEPT GENERATION – PUGH CHART
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CONCEPT GENERATION CONTINUED

• Concept: Buttress, Capped Intake, 

Francis, Fish ladder

• Pros:

– Energy production

– Structure

– Water storage

– Site connectivity

– Access

• Cons:

– Environmental impacts

– Build challenges

– Cost
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Bartlett Dam, Arizona



ENGINEERING MODEL – ARCGIS PRO
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ARCGIS PRO – CONTINUED
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ARCGIS PRO – CONTINUED
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CALCULATIONS – POTENTIAL ENERGY GENERATION

• Hydraulic Head Height

• Given that Hydraulic Height is not provided, use

ΔH = (NID Height * 0.7)

• Potential Hydropower Generation (MWh)

Potential Generation = (Q * ΔH * η * T) / 11,800  

• Assume η = 0.85, ΔH remains constant, all flow may be utilized for generation

• Capacity Factor

Cf = Annual Generation / (Installed Capacity * 365 * 24)

• Potential Capacity (MW)

Potential Capacity = Potential Generation (MWh) / (C f * 365 * 24)
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SPECIFICATION TABLES
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Table 1: Bartlett Dam Specification Table

Figure 2: AZ NPD Data Summarized in Pivot Tables



DECISION MATRIX
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CAD MODEL – FRANCIS TURBINE ROUGH DRAFT
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Figure 5: Exploded View
Figure 4: Turbine Side View

Figure 2: Turbine Assembly

Figure 3: Isometric View Turbine

Figure 1: Turbine Dimensions (in)
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BILL OF MATERIALS
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Small scale enclosed hydropower system preliminary design
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PROJECT BUDGET

Riley FrisellF23toSp24_06 

SUMMARY

Estimated Funds = $22,000

Estimated Costs = $5,082.10

Available Funds = $16,917.90

SUMMARY

Estimated Funds = $22,000
Estimated Costs = $5,082.10

Available Funds = $16,917.90



SCHEDULE
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https://app.smartsheet.com/dashboards/95QwjgWwv5H9P2v8qPmfGm9cwXCXf972Mv3RCcr1


ArcGIS mapping efforts have given us a 
solid foundation and project trajectory

Significant strides in project catch-up 
through collaboration 

Next Steps: Focus on finalizing NPD 
selection and website advancement

Goals: Use concept generation and 
research as head start for prototyping
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CONCLUSION



THANK YOU!
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