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FINAL REPORT 

 
I. Executive Summary  

 
At Target we have integrated sustainable practices that minimize our environmental footprint and serve as an investment 
in the health of our communities since opening our first store in Roseville in 1962.  Today, we continue to integrate 
sustainable practices across our over 80 Minnesota stores and headquarters facilities.  To that end, Target has a goal to 
install solar at 500 stores by 2020.    
 
To gain experience installing and operating rooftop solar in our home state, Target sought funding from the Xcel Energy 
Renewable Development Fund (“RDF”) Cycle 4 to support development of an onsite solar system at our Target store 
located on University Avenue in the Midway area of St. Paul (the “Project”).  This was the first solar array for Target in 
Minnesota.  Target is grateful to have had this opportunity to receive the grant and work in partnership with Xcel Energy 
on this Project to demonstrate the benefits of solar to the community. 
 
The purpose of this Project was to (1) establish a retail showcase within the Energy Innovation Corridor2 (EIC) between 
St. Paul and Minneapolis, (2) increase solar market penetration in Minnesota at a reasonable cost, (3) provide Target with 
a baseline model for assessing solar in the state, and (4) to understand the potential for onsite energy generation to 
reduce reliance on the local distribution grid.   
 
Construction and commissioning of the 428 kW DC solar system at the Target located at 1300 University Ave. W., St Paul 
was completed in early 2016. The Project provides energy to the Target store during daylight hours, when the solar 
modules receive sufficient sunlight to generate electricity. The system self generates electricity for Target and has been 
sized to meet the electric needs of the store in an effort to ensure the investment is also aligned with Target’s internal 
project requirements.   
 

II. Project Benefits 
 
This Project aligns Target with the larger green initiatives fostered by the EIC and is focused on increasing the penetration 
and visibility of solar energy in Minnesota.  Target supports the objectives of the EIC through this Project and it is 
designed to serve the following important goals: 
 

1. Benefit ratepayers by reducing reliance on the grid during peak times; 
2. Offset emissions from fossil fuel generation; 
3. Maximize solar production from system;  
4. Educate the community on the benefits of solar; and 
5. Economic benefits 

 

                                            
1 Final system size is corrected to reflect 376 kW AC (428 kW DC), as opposed to initial estimate of 350 kW AC. 
2 Xcel Energy.  Energy Innovation Corridor.  Accessed August 1, 2017 at: https://www.xcelenergy.com/community/energy_innovation_corridor. 
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Ratepayer Benefit: One of Target’s goals for this Project was to construct the optimal solar array that maximizes energy 
generated from the most cost effective Project design in an effort to offset utility peak power demands on the store and in 
turn provide relief against public energy demand at that same time. 
 
The Project went through a competitive bid process to find an engineering, procurement, and construction contractor 
(“EPC”) to provide the best value in materials, design and construction costs. The competitive process and resulting bid 
may help further drive down commercial-scale solar costs in Minnesota, benefiting other customers and ratepayers that 
receive clean energy from solar.  In addition, the EPC accounted for Target Midway’s continuous energy demand, and 
designed an array that will allow Target to reduce peak usage during the day, when demand on the electric distribution 
system is highest.   
 
The two charts below demonstrate (a) the typical solar production in a day and how that corresponds to Target’s instore 
energy usage and (b) the total estimated energy production for the solar project for the next 15 years.  The solar system 
production is designed to reduce Target’s demand on the grid.  Contributing to the reduction of peak demand on the 
electric system helps all ratepayers and Xcel Energy avoid the most expensive hours of energy production and reduces 
demand for supply from Xcel during times when costs for such supply are generally higher. In addition, this investment in 
solar, which seeks to match optimal energy generation and system size at cost-effective pricing, supports the next 
generation of solar cost reduction techniques that will move the industry toward commercial viability in Minnesota’s energy 
marketplace. 
 
 

a. Grid Demand Impact Example (June 6, 2017) 
 

 
 

 
Note: The chart above demonstrates Target’s total building consumption in a day.  The 
blue line represents the total energy that is being consumed by this building. The red 
line represents the reduced demand for this location on the grid in the middle of the day.  
This corresponds with the green line which represents the solar production from the 
system at the Target Midway location. 
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b. Annual Estimated Solar Energy Production 
 

Contract  
Year 

Estimated Energy Production 
(kWh) 

1 582,600 

2 579,687 

3 576,789 

4 573,905 

5 571,035 

6 568,180 

7 565,339 

8 562,512 

9 559,700 

10 556,901 

11 554,117 

12 551,346 

13 548,589 

14 545,847 

15 543,117 

     Total        8,439,663 
 
Environmental: Another important objective of this Project is to reduce Target’s contribution to the electric grid’s 
greenhouse gas and pollution footprint by generating clean, renewable energy and offsetting the emission and waste from 
conventional fossil fuel energy generation.   
 
This Project is estimated to generate a total of 8,439,663 kWh over the 15-year term of the program. No fuels will be 
combusted in the Project’s electricity production and the use of this energy to offset traditional energy sources will reduce 
greenhouse gas emissions and air pollution.  The amount of renewable energy generated by this Project will be enough to 
offset emissions from electricity use by ~60 homes per year3. 
 
As of August 2017, the system has generated 880 megawatt hours (MWh) energy which equates to over 321 metric tons 
of CO2 avoided for Xcel Energy ratepayers.  This Project helps to contribute to a cleaner environment by reducing 
pollutants and emissions generated by traditional energy sources.  Renewable energy credits associated with the energy 
production remain with Xcel Energy in support of efforts to increase the generation of renewable energy in the community.   
 
The completion of this Project and many others like it will help Target reach its White House Climate Pledge of 500 
rooftop solar installations by 2020.  It will also help inform how we evaluate, design, and build projects to ensure that our 
projects produce the biggest impact possible to further our renewable energy commitments as a chain. 
 
Maximize Energy Production: A third goal for the Project was to maximize energy production from the Project from the 
most cost effective design, using Minnesota’s solar resource to generate energy during peak hours. 
 
Target’s desire for this Project was to maximize our energy production in Minnesota by leveraging the most cost effective 
design and using this state’s solar resource to generate energy during peak hours at a fixed price.  To do this we 
constructed the project with a 30 degree tilt angle design. Target has typically installed systems at a 10 degree tilt. The 
larger tilt will help optimize system size and account for seasonality and snow at this location. We will continue to track 
and analyze production numbers at this site to verify our assumptions. 
 
Education: Finally, another important goal for the Project was to use this effort as an opportunity to educate the 
community on the benefits of commercial-scale solar through sharing of Project production data, ensuring alignment of the 
Project with the goals of the EIC’s mission, and direct engagement with Target Midway guests and other interested 
parties.  
 
Systems of this size on retail stores are commonplace in states like California and New Jersey.  Due to the newer solar 
market and commercial energy rate design these systems are less common in Minnesota.  The installation of the Target 

                                            
3 The average home in MN consumes 800 kWh per month or 9,600 kWh per year.  Based on total estimated annual production, the system should 

offset approximately 60 homes per year.   
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Midway project increases awareness of the potential for commercial rooftop solar in Minnesota to reduce air emissions 
and contribute to cost-effective solar for ratepayers.   
 
On June 16th, 2016, Target hosted an on-site solar dedication ceremony for Xcel Members, Target team members, and 
solar developers. To kick off the celebration Target shared a large, fabricated light switch to represent the “solar switch 
on” for our team to celebrate the project going “live”. Target educated all on the benefits of onsite solar. Teaching the 
store team members also enabled us to continue our education efforts with our Target guests.  Target team members 
have been equipped with info they may need to field questions and provide information to community members on a daily 
basis.  
 

 
Solar Dedication Ceremony, June 16, 2016 

Target University Avenue, St. Paul 
 

In March of 2017, Target continued its outreach by placing an onsite display.  The display is located behind our Guest 
Services counter where the announcement will be visible to many Target guests.  It also includes various “fun facts” about 
the benefit of the Project to the community and information regarding how this Project was made possible with the Xcel 
Energy grant.  This readily available information will also ensure Target team members in the store will be able to field 
questions from guests.   
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Instore Display 

Target University Avenue, St. Paul 
 

Economic Benefits: In its original proposal, Target estimated a Total Resource Cost4 (TRC) of $0.125/kWh5.  This 
calculation is based on the NPV of total project costs/(15 yr. system total kWh production).  Upon final completion of the 
Project the final updated TRC result is $0.1317/kWh. Taking in account the solar investment tax credit for which this 
project qualifies, the adjusted TRC is $0.0968/kWh.     
 
Another benefit of solar projects in general, including this Project, is that they offer the offtaker the ability to manage its 
exposure to future energy price fluctuations that may affect traditional energy sources such as the coal, natural gas, and 
oil that make up a power supply mix.   
 

III. Project Lessons Learned  
 
Target is continuously looking for new opportunities in an effort to meet our goal of 500 solar installations by 2020.  The 
learnings from this Project will help to inform Target’s approach to other solar projects in cold climates and with other area 
utilities that have similar interconnection practices and commercial rate structures. 
 
System Design & Climate: As part of this effort, we drew upon project experiences in many different areas of the 
country, including states with weather conditions that may be similar to Target Midway (i.e. snowfall, etc.).  This Project 
provided us with an added ability to not only evaluate and consider how system design and performance may be impacted 
by the weather conditions in this state, but also in other cold weather states where we may be considering new project 
development.  We learned a lot about running a project schedule into the winter months in Minnesota. Though we 
expected weather challenges to cause delays, there were surprisingly few delays as most of the roof work was able to be 
completed before the first snow fall.  Our contractors were able to work in the snow, but it was very challenging to 
commission the system and check all the components as well as run performance testing with the weather.    
 
Most of Target’s existing solar installations are in states south of Minnesota that experience different solar paths due to 
the lower latitudes.  At higher latitudes we learned and designed the project’s panels to tilt south at a 30 degree angle to 
account for the lower solar path.  The 30 degree tilt helps optimize system size on the roof and the tilt will help remove 

                                            
4 The Xcel RDF application states, “The Total Resource Cost is calculated as the net present value of the annual costs of the project, divided by the sum 
of the energy produced over a 15-year period. Total costs include the requested grant amount, the applicant’s cost of developing the energy production 
portion of the project and the energy price proposed net of Xcel Energy’s avoided energy costs.”   
5 Correction from original proposal ($0.0125/kWh). 
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snow.  While the 30 degree tilt system was more expensive because it required more ballasts, the system is expected to 
produce 22% more energy at 30 degree tilt than a 10 degree tilt.   
 
Interconnection & Rate Structures: In addition to this Project being Target’s first solar project in Minnesota, it is Target’s 
first solar project with Xcel Energy.  Through the Project, Target learned the utility-specific interconnection requirements 
and gained new understanding of how the solar impacted the store’s electricity costs under different commercial electric 
rate tariffs.  This learning has advanced Target’s understanding of the stores’ existing utility rates and will help inform 
future solar and efficiency projects.   
 
Permitting: We had some challenges with the city building inspector’s requirements being different from the permit 
office’s requirements. Going forward we will be more proactive in getting the inspector out to the site for a preliminary 
review ahead of the final inspection to shorten lead times on permit close out. 
 
Policy Changes: We had a lot of challenges getting the project closed out due to net metering policy changes that were 
still underway when our project was ready to be energized. Going forward, we will make sure that we keep up with tariff 
and policy changes as they are unfolding at the utility level so that we can shorten lead times on the close out process 
with the utility. 
 

IV. Usefulness of Project Findings  
 
Solar Installations & Cold Climates:  Target will continue to evaluate the performance of the 30 degree tilt system and 
may consider leveraging that design in other colder, snowier climates in an effort to improve overall system production.  
Throughout this process, we also learned that because a 30 degree tilt system requires more ballasts, it amounts to an 
increased per square ft. weight compared to a 10 degree system (7 lbs. vs. 5 lbs.).  This may influence where we are able 
to employ such a system based on any structural limitations we may face by site. 
  
Interconnection Practices & Commercial Rate Structures:  As Target continues to drive toward its goal of 500 
installations by 2020, we will continue to develop our understanding of various interconnection practices which can vary 
by utility.  This Project has allowed Target to better understand requirements as they relate to Xcel Energy which will 
enhance our ability to evaluate potential future projects in Minnesota, as well as other areas of the country with utilities 
that may have similar practices in place. 
 
In addition, utility rate structures can impact the viability of a solar project.  Therefore, it is important to have a good 
understanding of the structure by utility when evaluating potential projects.  This Project provided Target with the ability to 
better understand how the solar system impacted the store’s electricity costs under the commercial rate structure currently 
in place with Xcel Energy.  This knowledge will prove beneficial as we explore future opportunities in Minnesota, as well 
as with other utilities that may leverage a similar rate structure. 
 

V. Technical Progress 
 
Construction of the Project began on 8/6/2015 and began producing electricity in early 2016.   
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Installation Progress, January 2016 

 

 
Safety ramp installed over electrical conduit to help Target team members work safely on the roof. 

 
 



 
 

 
Page 10 of 15 

 

 
Completed Solar System at Target Midway Location 

 
The solar field is comprised of 702 Trina 310W and 702 Canadian Solar 300W solar modules.6 The solar modules are 72-
cell polycrystalline units mounted on a fixed racking system.  The racking system is manufactured by Sunlink, an industry 
leader in both roof-mounted and ground-mounted racking solutions. Thirteen modules are wired together in a series string 
resulting in maximum open circuit voltage on the array of 580VDC.  The system is oriented due south at a 30 degree tilt.  
 
Electricity from the series strings is fed to the DC circuit combiner, which groups strings together in parallel and produces 
a single output circuit. Inside the combiner, each string circuit is protected by a 15A fuse. Per National Electric Code, the 
combiner incorporates a load break disconnect for disconnecting the sub array. Circuit combiner boxes vary in capacity 
and are sized and located through the array to minimize voltage loss.   
 
The construction and installation of the array was very successful. The solar system is operating efficiently and meeting 
our production expectations.   
 
The system will also undergo regular preventative maintenance inspections over the course of the contract term to ensure 
that any necessary repairs are made to maximize its production.   
 

                                            
6 Note: This is a correction from the Milestone 1 Report that referenced a different panel type. 
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VI. Appendix  

 
a. Monthly Solar Production, (July 2016 – June 2017) 

 
Total (Production Meter) = 555 MWh 

 
 

 
 

 
Live production data for the system can be found here:  
 
https://minisite.alsoenergy.com/Dashboard/2a566973506557334241554b772b716f3d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://minisite.alsoenergy.com/Dashboard/2a566973506557334241554b772b716f3d
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b. Solar System Diagram7 & System Components 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
7 PV or “Photovoltaic” refers to a system designed to supply solar power. 
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SMA Inverter Rack Assembly: Panels generate power in DC, but Target’s electrical system requires in AC.  The inverters 
help to convert generation from DC to AC. 

 

 
PV Distribution Panel: Aggregates all outputs from inverters and 

combines them into 2 sets of conductors, which get connected into MDP 
downstream. 
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DC Wire Management 

 
 

 
Main Distribution Panel (MDP): This is where service from Xcel enters the building and is divided into subsidiary circuits.  

It is also where the solar service enters the building. 
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Utility Disconnect: Solar is tied to the utilities disconnect. Xcel is able to disconnect the solar system if needed.  Solar 

system is tied into Target’s electrical switch gear inside the building. 
 
 
 
 
 
 

LEGAL NOTICE 
 

THIS REPORT WAS PREPARED AS A RESULT OF WORK SPONSORED BY THE RENEWABLE DEVELOPMENT 
FUND AS MANAGED BY XCEL ENERGY.  IT DOES NOT NECESSARILY REPRESENT THE VIEWS OF XCEL 
ENERGY, ITS EMPLOYEES, OR THE RENEWABLE DEVELOPMENT FUND ADVISORY GROUP.  XCEL ENERGY, 
ITS EMPLOYEES, CONTRACTORS, AND SUBCONTRACTORS MAKE NO WARRANTY, EXPRESS OR IMPLIED, 
AND ASSUME NO LEGAL LIABILITY FOR THE INFORMATION IN THIS REPORT; NOR DOES XCEL ENERGY, ITS 
EMPLOYEES OR THE RENEWABLE DEVELOPMENT FUND ADVISORY GROUP REPRESENT THAT THE USE OF 
THIS INFORMATION WILL NOT INFRINGE UPON PRIVATELY OWNED RIGHTS.  THIS REPORT HAS NOT BEEN 
APPROVED OR DISAPPROVED BY NSP NOR HAS NSP PASSED UPON THE ACCURACY OR ADEQUACY OF THE 
INFORMATION IN THIS REPORT. 


