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Abstract Site Selection Methods Project Results &

The United States contains over 80,000 non- * Evaluated using 8 criteria - Objective: Evaluate the feasibility of retrofitting a hydropower system at Coon
powered dams, many of which are low-head « Utilized resources from O_akridge National_ Library[2] - | Rapids Dam
structures that do not generate electricity « Evaluated for low head, high flow, run of river style dams to fit Voith StreamDiver needs - Design Outcome: A 5-unit turbine configuration was selected to balance

’ efficiency, cost, and flow variability while maximizing energy capture under

representing a significant opportunity for renewable Table 1. Site Selection Decision Matrix for Top 3 Sites low-head conditions
energy using existing infrastructure. This project ElEo T sectlnapliloan KoIe 5o . Performance-
evaluates the feaSIblllty Of retrOflttlng Coon Raplds Criterion Weight  Score out of 100 Weighted Score ~ Score out of 100 Weighted Score  Score out of 100 Weighted Score — 217 MW inSta”ed CapaCity
Dam with a low-head hydropower system capable of Fotimated '\é'eanlfutputm - 2% 22,08 gl o0 25.00 100,09 .00 — 12,699 MWh/year energy generation
. . . L. . ow Rate Consistency (1- .50% . . . . . . . . .
operating under variable river flow conditions while Head Consistency (1-CV) 7.50% 92.17 6.91 87.43 6.56 38.26 2.87 — 67% capacity factor under variable flow conditions
maintaining dam functionality and public safety. A Sunership and Regulator T 75 7050 T + Economic Feasibility: o
modular turbine system was designed using flow Structie 129, 5000 o 50.00 080 000 - 40 — LCOE: $79.61/MWh (competitive with utility-scale renewables)
duration data and computational modeling to e e o8 2000 - o0 - * Impact:

o . P B _ 9 _ o e o 99.00 o 28.00 Bt 28.00 o — Demonstrates that non-powered dams can be converted into
optimize pe Orm?nce' The final design achieves a Rank 2 1 3 economically viable renewable energy systems with minimal infrastructure
nameplate capacity of 2.17 MW and generates modification o | |

: : - . Table 3. Selected Configuration of 5 Turbine Units
approximately 12,699 MWh annually, with an Des|gn and Operaﬂons

Units Capacity Energy CF LCOE

estimated levelized cost of energy of $79.61/MWh.

Experimental validation was conducted using a - 2000 o (MW) (MWhlyr) ($/MWh)
- v | &.25 -

laboratory-scale turbine and Prony brake & | 5 217 12,699 67% $79.61
dynamometer. These results demonstrate that 4 | | __
retrofitting existing low-head dams is a cost-effective =~ | | TTTTTTTTmmTmmomomomoooo oS : The. selected de&ngr\ balances energy production and cost efficiency under
and scalable solution for renewable energy i 15057 variable flow conditions.
generation. | _" 340 4
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arget 1-10 MW under variable condifions
Target 1-10 MW under vanable flow conditions - 077 e 5 P a7
. — ] 2B E
Economic Feasibility Figure 1: Turbine Housing Cross-Section, based off StreamDiver unit layout [1]
Achieve competifive LCOE and lifecycle cost performance
Hourly Hybrid Power Generation Profile (5-Unit Hydro + Solar, 2023)
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Generation (MWh) 12700 415 13115
Average Qutput(MW) | 1.45 0.047 1.50

Capacity Factor b /7% 12.20% | 61.90%
LCOE ¢/kWh 2707 12.16 2.97

Tim Chambers — Coon Rapids Dam Operator, Three Rivers Park

* Provided site-specific insight on dam operations

Carson Pete — Mechanical Engineering Professor, Northern Arizona University
« Capstone Advisor
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Community Impact VOITH = e=dr=d .-. Hydropower

Provide local renewable energy and sustainability benefits Figure 2. Hybrid System Generation QPP Vs OcPARTMENT OF ENeRay

Structural Compatibility
Integrate with existing infrastructure without major modification

Power (MW)

Grid Integration
Deliver reliable electrical output within fransmission constraints
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