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• Competition: DOE Hydropower Collegiate Competition
• Scope: Research driven feasibility, modeling, and prototype validation
• Design Goal: Develop competition ready hydropower system concepts
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PROJECT OVERVIEW 
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DESIGN EVOLUTION & FINAL CONCEPT

Updates:
● Adjusting scales for rapid 

prototyping and testing
● Using a 0.014 scale for Prony 

Brake
● Updated some tolerances, to 

make less snug for rpm testing
● Increased size of the magnet 

generator housing



 

• Q10- 631 m3/s
• Q50- 220 m3/s
• Q90- 90 m3/s
• Qmin - 47 m3/s 

Flow Duration Curve (Daily Mean)
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Daily discharge exceeds 90 m3/s 90% of 
the time, indicating strong base flow 
reliability for our constraints. 



 

• 7 unused turbine housings
• Using already existing Powerhouse 
• This screening simulates taking 

advantage of about 15% of flows
– 10 m3/s flow per turbine 

standard(Voith).
– option for more turbines, this 

is a general screening using a 
max of 5 generation units.

– Site not governed by 
head(5.8m), generous flows

Coon Rapids PDC Estimate
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Current options based on 
assumptions, more info to update 
next week.

• Low power based on # of 
units(10m3/s per unit)

• modeled over 15% usage
• Best case- 4 units, .75CF, 

better LCOE compared to 5 
units, safer cushion compared 
to 3 units.

• Needs some sort of 
copower/option to validate at 
this stage.  

Coon Rapids PDC Estimate
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Coon Rapids LMP Proxy Estimate

Nuzzo, 7

-Summer median pricing exceeds winter median
-Winter Scarcity brings high value hours

-Summer peak demand brings consistent pricing



 

Coon Rapids LMP Proxy Estimate
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● Summer median pricing 
exceeds winter median, 
indicating stronger typical peak 
demand value

● Winter exhibits higher 
upper-tail volatility(P95) due to 
scarcity events

● Hydro production aligns with 
both seasonal peak demand 
and high-value scarcity hours.



 

Prony Brake Design Analysis
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● Wood Frame
● 3D printed turbine
● Stainless Steel Shaft
● Aluminum Machined 

Drum
● Sensors
● Dyneema Cord
● Dead Weight
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ENVIRONMENTAL ANALYSIS

Used ORNL’s Environmental Decision Toolkit

● Active Fishery - Fish screens can prevent entry 
into turbine system

● Invasive Carp* - Need to prevent upstream 
spread

● Water Oxygenation - Impact should be minimal or 
nonexistent

*Carp may have already passed through the dam
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Non-Dimensional Analysis

● Based on the Hydropower Equation to compare 
results

● Equations to scale down our project so that we 
accurately test our prototype

● Modified to be able to work with a garden hose or 
similar flow



 

SCHEDULE
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BUDGET STATUS



 

Design Challenge
• Model Capex and nodal grid data to track economic feasibility 
• Finalize copower opportunities (Solar, Recreation)
• Finalize turbine intake setup/placement following meeting with Site advisors
• Construct build drawings of proposed concepts

Community Connections
• Planning more outreach events (schools/energy club involvement)
• Meet with Coon Rapids Dam

Build & Test
• Build and test aspects generator/prony brake
• Finalize purchasing plan & manufacturing plan
• Planning more outreach events (schools/energy club involvement)
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Moving Forward



 

THANK YOU!
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