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Some background info…
– about me

 Attended UMD – EE (2000 grad)
 Started with MP as intern supporting hydro and steam
Control systems my interest and study focus
Worked for MP more than 15 yrs now – job 

responsibilities include Electrical Engineering, Project 
Management and Student Outreach

 Today’s topics – Hydro Engineering & Electricity

The Prairie River Project









Minnesota Power - Hydro System Overview

• 11 Hydro Stations, 34 turbine-generator sets
• 16 Reservoirs
• St. Louis, Kawishiwi, Mississippi River Watersheds
• 120 MW
• 560,000 MWh Avg. Annual Production
• MP Hydro = Largest Hydro Producer in State
• Hydro = 7-8% of MP Generation





Rising from the Ashes: 
Redeveloping the Prairie River Project



The Prairie River Project

• A little project background…
– Prairie River Hydro

• Built in 1920 by Blandin Paper Company
• Total capacity 1084 kW
• Operator’s residence – upper level

• MP Purchased in 1982
• Partially automated – run 

from Thomson Hydro
• Routine maintenance until 

2008 when…



The Prairie River Project

• A little project background…
– Prairie River Hydro

• Built in 1920 by Blandin Paper Company
• Total capacity 1084 kW
• Operator’s residence – upper level

• MP Purchased in 1982
• Partially automated – run 

from Thomson Hydro
• Routine maintenance until 

2008 when…
• Fire destroyed the 

powerhouse



The Prairie River Project – Rebuild Study

• Original Project Background –
– Selected HDR Engineering

• Study included 4 Options
• Option 1 – Rebuild “like-kind” no T1 work

– Only for insurance settlement negotiation
• Option 2 – Rebuild same generation, least cost structure & 

crane including T1 overhaul
– Additional generation with turbine efficiency 

improvements, approximately 10% more MWh
• Option 3 – Rebuild at most efficient generation for watershed

– Not practical – licensing, reconstruction, lower 
generation

• Option 4 – Decommission/Sell
– Non-rate base, shareholder responsibility, negative 

public relations



• Recommendation and Decision -
– Rebuild the facility

• “Least cost” powerhouse with overhead crane
• Improved Safe Work Practices
• Overhaul Turbine 1
• Arc Flash Compliance
• Modern Equipment/Automation/PDM/Reliability
• Security Enhancements

– Benefits
• Increased renewable generation over “as was” condition
• Positive impact on shareholders, ratepayers maintain renewable energy 

diversity
• Lower ongoing operational costs
• Positive public relations
• Local Construction jobs

The Prairie River Project – Rebuild Study



• Expanded ‘Least Cost’ Structure -
– Design & Engineering

• SHPO
• Exterior Aesthetics

The Prairie River Project – Powerhouse

• Security - Access
• Crane – Truck Bay
• Switchgear, Generator & 

Mezzanine Levels



• Rebuilding the Powerhouse

The Prairie River Project – Out of the Ashes
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• Rebuilding the Powerhouse

The Prairie River Project – Out of the Ashes
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Manitoba Hydro Purchase



 

Long term power purchase agreement with Manitoba 
Hydro for carbon free hydroelectric energy



 

Leading the industry with a “wind storage provision”













Engineering

- Problem Solvers

- Experts?

- Responsibility

- Team

- Knowledge & Information Seekers

- Continuous Improvement

Main Ingredient to be successful??

- Black Box Thinkers?

Minnesota Power – Energy & Engineering
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