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Let’s Examine Some 
Global Trends in 

Energy Consumption



We live at a historic time…

Source:  Smil V. “Energy Transitions: 
History, Requirements and Prospects”. 
Santa Barbara, CA, 2010



Source:  GWEC

Source:  IEA

Source:  ESA

In
st

al
le

d 
C

ap
ac

ity
 

(G
W

)
In

st
al

le
d 

C
ap

ac
ity

 
(G

W
)

In
st

al
le

d 
C

ap
ac

ity
 

(M
W

)





How can solar benefit schools?

1. Reduces the cost of electricity ($/kWh) by 30-50% 
2. Moves utility costs from the annual operational budget to 

the long term capital budget.  
3. Frees up operational dollars for other costs directly related 

to student instruction
4. ”Locks in” a portion of the utility budget, providing cost 

certainty for budgeting
5. Solar construction costs paid with bonds at 2-3% interest.  

Solar Internal Rate of Return of 8-15% depending on site
6. Provides a learning opportunity for students and a path to 

energy careers



Madison College –
A  Solar on Schools 

Case Study...



Truax PV Systems (2002)
2.1 and 1.2 kW



Truax PV System Commissioned 
Jan 2019

• 1.85 MWDC - (5,700) Yingli YL325P-35b modules 
• 1.65 MWAC - SolarEdge 33kW kW Inverters 
• 277/480 VAC output for three phase interconnection
• Fully UL listed, NEC 2017 Rapid shutdown compliant
• 730 W DC optimizer per pair of modules
• Ecolibrium and Unirac Racking

– Ballasted, non-penetrating
– E-W and South Facing arrays





Ecolibrium Ballasted 
South Facing Racking



Unirac East-West Ballasted Racking



EcoX Standing Seam Metal Clips



Madison College Solar Instructional Sub- Array
- Lower Roof Elevation Ample Spacing
- Guard Rails
- Walkway Traction Pads
- Ready Disconnect/Lock-Out Point
- ADA Accessible Roof Access
- Easy access to Tools and Equipment

While remarkable in its size, the Madison System has also 
garnered attention for its educational design elements



Space Designed to accommodate large groups



Walkway tread pads to access workspace traffic areas 



SolarEdge Synergy Inverters

• SE10KUS, SE66.6K, & SE100KUS inverters with integrated monitoring, 10 
year warranty extendable to 12 years

• P730 optimizers – two modules per optimizer
– Maximize power production using DC to DC conversion for MPPT
– Monitoring to the optimizer level using powerline communication

• Israeli company founded in 2006; 2,500 MW shipped in 2017
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When skies are clear, the system powers 
the whole campus from ~ 10am-2pm



Lifetime Energy Production 8,390,000 kWh



How Might Madison 
College’s Experience Help 

Promote Solar at my School?

(Please steal our playbook!)



Goal of integrating Solar Energy into all campus facilities
Produced in 2017, as the cost of solar PV technology was falling rapidly



Why create a Solar 
Roadmap?

Smart Allocation of Resources
- Schools have many places to invest $, 

solar is just one of them
- Like most districts, Madison College 

operates many buildings (cannot do 20 
construction projects all at the same time)

- Spend $ where it has the greatest benefit



10 Step Guide to Create a 
Solar Roadmap

Honors student: 
Steven Ansorge

Mentor: Ken Walz

Download available at:    www.CreateEnergy.org



Step 1: Assemble Roadmap 
Team

• Steven Ansorge, Student Senate President
• Tom Helbig, Electrician and Electrical Instructor
• Wes Marquardt, Facilities Manager
• Mark Thomas, Vice President and CFO
• Kenneth Walz, Renewable Energy Instructor



Step 2: Motivating Objectives



Step 3: Identify Stakeholders

Development  
of Solar  

Roadmap

Prioritization  
of SolarSites

Exploration of  
Funding  
Vehicles

Proposal and  
Approval of  

Projects

Legal/  
Contractual

Project  
Design

Project  
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Step 4: Energy Usage and Costs

Madison College operates twenty some buildings, at twelve campus 
locations, with five different electric utilities having a wide variety of 
rate structures.  These all must be analyzed and understood.



Step 5: Document Energy 
Management Practices

Ideally, solar will be one component of a larger comprehensive energy plan



Step 6: Assess Sites for Solar

Electric Provider = MGE, CG-2 Rate 
Energy Use Index (Btu/ft2) = 33,178
Peak Electric Load = 545 kW

No shade

Modest roof penetrations & 
a handful of Mechanical units

Age of Roof = 10 years 
Rooftop solar system size estimate = 250 kWdc
Some structural reinforcements may be needed*

1705 Hoffman St., Madison, WI 53704Health Education Building



Step 7: Economic Modeling



Step 8: Prioritize Projects
Priorities Identified       Status?
1. Truax Main Building       Complete 2018
2. Goodman South Campus     Complete 2019
3. Fort Atkinson Campus      Complete 2020
4. Reedsburg Campus      Complete 2020
5. Truax Early Childhood Bldg     Complete 2021
6. Watertown Campus       Complete 2022
7. Fitness Center Addition      Complete 2023

8. Commercial Avenue Campus Repowering     
(PV + Energy Storage +Electric Vehicle Charging)       In Progress

9. Truax North Building      RFP in Development
10. Truax Protective Services Bldg    RFP in Development 
11. Goodman South Expansion     Feasibility Study

12. Truax Health Science Bldg     
13. Portage Campus
14. Columbus Campus



Step 9: Share the Plan

Facilities Plan
Academic Plan
Grants Office
Community



Step 10: Implement Projects

This may be an opportunity to engage students through apprenticeships or internships



A few other Solar on Schools examples





Monona Grove’s Solar Energy Roadmap



https://couillardsolarfoundation.org/solar-on-schools



https://www.midwestrenew.org/solar-on-schools/#case-studies



Some Resources to get you 
started for solar at 

YOUR SCHOOL



CreateEnergy.org

Please 
steal our 
playbook!



Registration is open NOW!

Participants receive tools and 
equipment shipped to their home!



Face to Face STEM Educator Institutes
Solar PV, July 9-11, 2024

Solar + Storage, July 23-25, 2024

www.CreateEnergy.org



Some additional resources

Rowman & Littlefield Publishers 
August 28, 2019
ISBN: 978-1475844207



Take Home Points
• Solar electricity offers a tremendous 

opportunity for schools to employ new energy 
technology to save money for their districts

• Solar Roadmaps are invaluable for planning 
solar projects with your school team

• Schools can help prep students for the 
workforce by teaching solar concepts in their 
classrooms and by embracing solar energy in 
their buildings



Thank you for 
your attention!

 Questions?

kwalz@madisoncollege.edu

For more info, please see:  

CreateEnergy.org


