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St. Olaf College Wind Turbine 
 
 
The St. Olaf College wind Turbine was completed and commissioned in September of 
2006 and has been producing electricity since.  
 
The following production chart is from the first full month of operation, October 2006, 
through March 2007. Production has been lower than our WindLogics model projected. 
Because of this winter’s pronounced El Niño affect we are planning to evaluate 
production over the coming three years before deciding about additional wind 
generation. 
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Oct 744 698.7 93.9% 579.5 77.9% 1,600,397 297,123 18.6% 1,227,600 24.2%
Nov 720 685.0 95.1% 559.8 77.8% 1,492,635 237,764 15.9% 1,188,000 20.0%
Dec 744 742.3 99.8% 669.2 89.9% 1,343,888 369,168 27.5% 1,227,600 30.1%
Jan 744 719.3 96.7% 626.9 84.3% 1,484,441 395,839 26.7% 1,227,600 32.2%
Feb 672 667.2 99.3% 543.7 80.9% 1,423,151 280,269 19.7% 1,108,800 25.3%
Mar 744 742.4 99.8% 643.9 86.5% 1,449,682 379,377 26.2% 1,227,600 30.9%
Apr                     

May                     
 4,368 4,254.9 97.4% 3,623 82.9% 8,794,194 1,959,540 22.3% 7,207,200 27.2%

 
 
Production has been reliable with a high availability percentage after the September 
start up and commissioning period. We have had no known problems with the power 
impacting our system stability, and there has been no observable impact of the turbine 
coming on line.  
 
The feeder cables that serve the turbine are sized to be able to add two more 1.65 MW 
turbines in the future.  At this time we have had a very small amount of excess power 
flow to the grid, however, even that small amount means that the entire St. Olaf College 
campus of approximately 1,800,000 square feet of building space was running on wind 
power at those times. We think this is a significant achievement that Xcel and the 
college can be very proud of.  
 
We have found no evidence of bird or bat kills anywhere near the site. We are very 
encouraged about that and so even more enthusiastic about distributed generation. 



We are in the midst of assessing the impacts of wind generation on our peak electrical 
demand numbers, and hope to be able to report on that to you after this coming air 
conditioning season.  
 
The following is a final cost report. The turbine equipment cost increased from 
$1,705,000 to $2,005,000 during the period that the grants were held up due to the 
Mesaba Power issue. We were not in a position to be able to order until the grant was 
confirmed. In order to keep the project we going we accounted for the differential from 
our annual capital budget and it is still a high value outcome. 
 
 

Vendor Date Amount Description 
Electrical Permit 10/31/2006 $20.00  

$20.00 Permit Total 
Xcel Energy 9/30/2005 $2,150.00  

$2,150.00 Fee Total 
Boldt Company 10/31/2005 $934.53 
Boldt Company 8/31/2006 $18,122.55 
Boldt Company 10/31/2006 $358,124.71 
Boldt Company 11/30/2006 $20,179.98 
Boldt Company 1/31/2007 $5,071.35  

$402,433.12 GC, Engineer, Install 
American Excavating 9/30/2005 $25,556.73 
American Excavating 11/30/2005 $3,130.53  

  $28,687.26 
Drive way and footing soil 
correction  

Vestas-Americas  1/31/2006 $400,000.00 
Vestas-Americas  2/8/2006 $23,105.00 
Vestas-Americas  5/18/2006 $400,008.80 
Vestas-Americas  6/12/2006 $23,096.20 
Vestas-Americas  8/1/2006 $1,586.64 
Vestas-Americas  9/13/2006 $851,996.00 
Vestas-Americas  9/29/2006 $423,105.00  

$2,122,897.64 Turbine - shipping - exchange  
$2,556,188.02 Grand Total 

 
 
 
 
 
 
 
 
 
 
 



Summary – goals met, lessons learned, education and incorporation into the 
college fabric 
 
Even though the cost of the project increased significantly between the time of our 
application to the Renewable Development Fund and completion, we believe the 
installation is a high value project. It works very well and is a solid component of our 
comprehensive utility plant and our utility strategy. It is also a tremendous physical 
representation of the stewardship of our natural resources that St. Olaf aspires to. 
Finally, it is becoming an important educational tool for our students, regional school 
students, and the Northfield community. 
 
We believe that this project has become a major information resource for near 
metropolitan Minnesota, and Northfield. With Carleton’s turbine on the east boundary 
and ours on the west, our city is a shining example of the possibilities for distributed 
wind generation. 
 
In an attempt to match our progress with the original application to the Renewable 
Development fund, I have included the Executive summary from the application as 
Appendix A. In every project things happen somewhat differently than imagined, but in 
this case, the project achieved all of our goals. 
 
Goals 
We do now own a repeatable model of a largely independent capable large institution 
that can be an example of what is possible for others.  We have not kept formal track, 
but many, many colleges and universities and others have been in contact with us since 
the project went into operation, and many have made site visits as well. We have also 
had interest from the corporate and government sectors, and visits are scheduled 
throughout the coming summer. 
 
We are generating significant amounts of electricity seamlessly. There have been no 
negative impacts of having the turbine on our system, and there have been no negative 
impacts to Xcel because it is on our system. 
 
In addition, one of our primary goals was to make a significant impact on the college’s 
carbon footprint, and that has been successful as well. 
 
Lessons learned 
We discovered that there are significant impediments to small wind generation, even as 
a self-generator. The way that the utility looks at us was changed dramatically, and we 
had no clue that this would happen until fairly late in the game. With the generation 
place, Xcel now views us as using the turbine for our primary electrical supply, and 
looks at the electricity to be supplied by Xcel as standby. This means that we are 
required to pay what amounts to a second demand charge per kWh. Unfortunately, we 
do not expect to see much reduction on the demand numbers that affect our rate 



because of the nature of wind. We are in a somewhat unique situation and the 
regulations do not seem to have anticipated this sort of installation. 
 
We also learned that the major suppliers of wind generation equipment are no longer 
eager to work with small installations. With their entire production for the near term 
completely sold out we anticipate having trouble getting additional machines any time 
soon. 
 
We found that the control strategies required to be able to run our diesel generation 
while the turbine was also producing are too complicated to be practical for now. 
Because of this, there may be some times that our diesel plant is running for load 
shedding purposes in cooperation with Xcel and the wind turbine has to be shut down.  
 
Education and incorporation into the college fabric  
Many classes at St. Olaf have worked with turbine to date, including Campus Ecology 
and the Environmental Studies major’s capstone course this spring.  In addition, several 
private and public schools have visited the campus for a short lecture on our utility setup, 
including wind generation, then a tour of our heating plant and the wind turbine site.  
 
Earlier in May Pete Sandberg of St. Olaf, with Rob Lammpa of Carleton College, and 
Troy Goodnough of the University of Minnesota at Morris were the panel for a nation 
wide web seminar on turbine implementation for colleges and universities. Forty one 
colleges and universities were enrolled for the presentation, and Xcel Energy’s role in 
our project was quite prominent. Minnesota wind production was the star of that show. 
 
This past October, Sandberg presented on St. Olaf’s comprehensive sustainability 
efforts at the Association of College Unions International annual meeting in Iowa City, 
Iowa. The turbine had just been commissioned, and again, St. Olaf and Xcel were 
prominent. A number of attendees expressed the wish that their local utilities could be 
as progressive. 
 
On December 7, 2006, Sandberg was a panelist for a National Wildlife Federation web 
seminar on conducting greenhouse gas emissions and implementation of strategies. 
Again, our Renewable Development Fund project was front and center. 
 
In February 2007 Sandberg presented an all school assembly program on the project at 
St. Dominic’s School in Northfield. There were two sessions. The first was for K-3rd 
grade, the second for 4-8th grade. Several students at one of Northfield’s charter 
schools did independent projects based on the turbine as well. 
 
We have also met with energy procurement and production staff from several major 
Minnesota corporations that are interested in greening their power. In early June we are 
meeting with staff from one of Minnesota’s largest counties. A group from one of 
Presbyterian Homes largest campuses has also visited. 



Appendix A 
From the St. Olaf College application to the Renewable Development Fund  
 
1.1 
Executive Summary 
 
St. Olaf College proposes to install 1.65 megawatts of wind generation on college land 
contiguous with the Northfield, MN campus.  
 
We believe that the addition of significant renewable electrical generation to our existing 
energy configuration presents a model that Xcel Energy can take to other institutional 
users throughout the service area.   
 
The Present Configuration 
The college has a single primary service from Xcel energy. St. Olaf, at its own expense, 
has installed a 4.2 MW diesel generating plant that can take 100% of its present and 
future electric load. Reverse current protection relays were installed as a part of the 
diesel generation project so that additional generation can be fed directly into the 
college's internal 13,800-volt loop.   
 
This 100% redundancy means that the college can take its entire load when the utility 
needs more capacity, thus freeing important capital that might otherwise be consumed 
increasing capacity for the city of Northfield and the surrounding area.   
 
St. Olaf is a large-volume interruptible natural gas customer of Xcel.  Several significant 
upgrades of this system, most recently a conversion from #6 residual fuel oil to much 
more clean #2 has removed a competitive leverage between natural gas and #6 oil, 
allowing Xcel to better plan its local and regional loads. The ability to take 100% of the 
heating load off of the Northern Natural and Xcel systems, again preserves capacity and 
reduces the need for expensive capital investment in both regional and local natural gas 
transportation systems. 
 
In addition, and an important part of the model we feel can be repeated throughout 
Xcel's service area, St. Olaf has become the most significant civil defense site in Rice 
County and southern Dakota County because of its ability to run independently in the 
event of many different sorts of events. 
 
The college is the preferred site of Rice County Emergency Services for mass 
inoculations in the event of a bio-terror attack. Again, because of the ability to operate 
off the electric distribution grid and natural gas pipeline, St. Olaf is also the standby site 
for the Northfield Hospital in the event of a catastrophic event that would overcome the 
hospital's capacity, or if the hospital itself is compromised. St. Olaf was the safe, lit, 
heated, site Northfield residents would have come to in case of major utility interruptions 
that may have come about because of Y2K issues. 



 
The Potential Future 
St. Olaf's ability to handle its entire electric and heat loads independently is already an 
important advantage for Xcel Energy, adding wind self-generation to lower the base 
load the college places on the utility can extend these advantages still further. In the, 
admittedly unlikely, event that utility services across a wide area are interrupted for a 
long period of time, the campus could operate on some level for quite a long while with 
just the 1.65 mW turbine. 
 
The Repeatable Model 
Any college or university campus, significant medical complex, veteran's home, 
municipal/county government complex, or small community could benefit from adopting 
this model of an institutional customer that has worked to minimize its impact on its 
community and region, the utilities that serve it and the people and programs that it 
houses.  
 
With this addition to its energy portfolio, St. Olaf will have maximized the practical 
opportunities to help control its expenditures at the same it has extended the ability of 
the campus to support its programs and serve its community and region. By self-
generating the college removes load from its utility and reduces its operating cost by 
avoiding the purchase of a significant portion of its electrical consumption.  
 
Finally, incorporation of this wind power into the college utility procurement plan will 
reduce the carbon impact, measured as Metric Tonnes of Carbon Dioxide Equivalencies 
(MTCDE), of heating, lighting, plug load, and cooling the campus by 25% (from 9.4 
MTCDE per student to 7.05 MTCDE/Student). 
  
1.2  
Work Approach and Plan 
 
1.2.1 
Goals and Objectives 
St. Olaf has several goals for this project.  
 
We hope to incorporate a portfolio of renewable energy into an institutional 
setting with the cleanest possible business model.  Designing the projects to feed 
directly into the campus distribution system as the base of its power requirements 
means that no PPA, distribution, inter-connect, or transmission agreements are 
necessary, greatly reducing the impact of the project on the owner and Xcel Energy. 
 
We hope to reduce the impact of the college, a major institutional user, on the 
Northfield community and Xcel's local distribution system. St. Olaf's peak electric 
demand for any part of a year is 3.9 megawatts. Existing Xcel equipment is near its load 
capacity and this effort, one in which the generation is fed directly into the customer 



helps remediate this condition in a way that generation for sale to Xcel cannot if it is fed 
into the grid outside of the Northfield system.   
 
We hope to reduce the impact of the college on Xcel's generation and 
transmission facilities that affect a wider area. The college already uses its diesel 
plant to shed load for the utility when it's needed, and the wind power will help extend 
Xcel capacity before the diesel plant is needed. 
 
Reducing the impact of future loads on the college diesel plant is a campus goal.  
While there is .3 MW (*on the hottest day of the year while students are on campus) of 
headroom for the diesel plant, a new science complex will consume a portion of that 
capacity. Wind generation can help to extend the plant capacity by taking part of the 
base load. 
 
Development of a model in which a large institutional utility customer can 
demonstrate a global approach to resource consumption that can be repeated at 
similar institutions throughout the Xcel service area is also a goal.  That is, adding 
moderate, practical, levels of self-generation by wind to an existing infrastructure that 
includes 100% interruptible natural gas service, 100% interruptible electric service. 
 
Reducing the amount of electricity that is purchased from Xcel is an important 
goal. This is an avoided cost issue and extends the college's operations and 
maintenance funding to help deal with the impact of new facilities as they come on line.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
                                                                     



 
 
 
 
 
 
 
 
 
 


