
  

Solar Powering Your Community 
Addressing Soft Costs and Barriers 



About  the SunShot Solar Outreach Partnership 

The SunShot Solar Outreach Partnership (SolarOPs) is a U.S. 
Department of Energy (DOE) program designed to increase the use 
and integration of solar energy in communities across the US. 

 



 Increase installed capacity of solar electricity in 
U.S. communities 

 Streamline and standardize permitting and 
interconnection processes 

 Improve planning and zoning codes/regulations 
for solar electric technologies 

 Increase access to solar financing options 
 

About  the SunShot Solar Outreach Partnership 



A comprehensive resource to 
assist local governments and 
stakeholders in building local 
solar markets. 

 

www.energy.gov 

About  the SunShot Solar Outreach Partnership 

Resource Solar Powering Your Community Guide  



 Case Studies 

 Fact Sheets 

 How-To Guides 

 Model Ordinances 

 Technical Reports 

 Sample Government Docs 

About  the SunShot Solar Outreach Partnership 

Resource Sunshot Resource Center 

www4.eere.energy.gov/solar/sunshot/resource_center 

  



NC Solar Center / DSIRE 
 

jrbarne2@ncsu.edu 
(919) 513 - 0792 

Justin Barnes 
Meister Consultants Group 

 
jayson.uppal@mc-group.com  

(617) 209 -1990 

Jayson Uppal 
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Poll 
Who’s in the room? 
 

Presenter
Presentation Notes
Kansas City Region?
Kansas?
Missouri?
Other?





Poll 
What is your experience with 
solar? 

Presenter
Presentation Notes
Raise hands:
No experience
Understand the basics
Solar experts

Raise hands
Have completed local government projects
Have done something to promote solar in your community or modified permitting, zoning code to reduce barriers.





 
Enable local governments to replicate 
successful solar practices and expand 
local adoption of solar energy 

Workshop Goal 
 
 

Presenter
Presentation Notes
Raise hands:
No experience
Understand the basics
Solar experts

Raise hands
Have completed local government projects
Have done something to promote solar in your community or modified permitting, zoning code to reduce barriers
 - Please discuss 




Missouri Solar PV Market 

Source: IREC, Photon Magazine 

0 

5 

10 

15 

20 

25 

30 

35 

2008 2009 2010 2011 2012 
(projected) 

M
eg

aw
at

ts
 

Cumulative Installed Capacity of Solar PV 

Presenter
Presentation Notes
Now if you’re from the state of missouri, your solar market is growing and is expected to hit a cumulative capacity of 30 MW by 2012



Kansas Solar PV Market 

Source: IREC, Photon Magazine 
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Explore benefits 
  

and  
 

Overcome barriers 

Presenter
Presentation Notes
So we hope that today, through this workshop, we can make the case to you as to why expanding local adoption of solar in your community is beneficial, what barriers exist, and what you can do as local government leaders to overcome these barriers and drive adoption. 



Activity: Identifying Benefits 

Right Now During Session After Break 

Write answer on card  Compile results Group discussion 

What is the greatest benefit solar can bring to 
your community? [Blue Card] 

Presenter
Presentation Notes
First we want to hear from you. On the table in front of you there should be a stack of blue cards. I want each of you to take a card and answer this question: What is the greatest benefit solar can bring to your community?

Just answer the question and leave it in front of you. In a minute, we will collect the cards, compile the results, and it will assist us in driving a discussion later in the presentation.



Activity: Addressing Barriers 

Right Now During Session After Break 

Write answer on card  Compile results Group discussion 

What is the greatest barrier to solar adoption in 
your community? [Green Card] 

Presenter
Presentation Notes
Now take a green card and answer the next question: What is the greatest barrier to solar adoption in your community?

Anna and Emily will be around to collect both cards. During the session they will compile the results, and we will discuss some of your answers after the break. 

Thank you. I look forward to seeing some of your responses in a bit.



Installed Capacity 

http://www.map.ren21.net/GSR/GSR2012.pdf 

Top 5 Countries Solar Operating Capacity 

Germany 
Italy 
Japan 
Spain 
USA 
Rest of World 

Germany 
35.6% 

Presenter
Presentation Notes
So lets start by taking a look at the state of the solar industry in the US and in the region. The US is currently 5th in the world in total installed capacity, behind Germany, Italy, Japan, and Spain.

http://www.map.ren21.net/GSR/GSR2012.pdf


Installed Capacity 

http://www.map.ren21.net/GSR/GSR2012.pdf 

Total installed solar 
capacity in the US 4 GW 

Capacity installed in 
Germany in Dec 2011 4 GW 

Presenter
Presentation Notes
Additionally, Germany’s market share is growing and a much more rapid pace than the US. While the US has a total installed solar capacity 

http://www.map.ren21.net/GSR/GSR2012.pdf


The Cost of Solar in the US 

Source: NREL (http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012_0599_full%20paper.pdf)  
          (http://www.nrel.gov/docs/fy12osti/53347.pdf) (http://www.nrel.gov/docs/fy12osti/54689.pdf) 
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Comparison of US and German Solar Costs  

Total Installed Cost 

Presenter
Presentation Notes
Why is Germany installing so much more solar than we are? Well, for one thing, our costs are not competitive with other major solar markets. Germany, the largest solar market in the world, pays about 45% less than we do for the same product.

http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/54689.pdf


The Cost of Solar in the US 

Source: NREL (http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012_0599_full%20paper.pdf)  
          (http://www.nrel.gov/docs/fy12osti/53347.pdf) (http://www.nrel.gov/docs/fy12osti/54689.pdf) 
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Comparison of US and German Solar Costs  

Non-Hardware Cost 
Hardware Cost 

Presenter
Presentation Notes
What’s interesting is that if you break down hardware costs, such as panels and equipment, and non-hardware costs, such as permitting, interconnection, and installation, the actual cost of the hardware is almost equivalent. Where the costs differ significantly are in the non-hardware costs.

http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/54689.pdf
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The Cost of Solar in the US 

Source: NREL (http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012_0599_full%20paper.pdf)  
          (http://www.nrel.gov/docs/fy12osti/53347.pdf) (http://www.nrel.gov/docs/fy12osti/54689.pdf) 

Presenter
Presentation Notes
Lets take a look at the breakdown of these “non-hardware costs” to get a better sense of what is going on.

http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/54689.pdf
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The Cost of Solar in the US 

Source: NREL (http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012_0599_full%20paper.pdf)  
          (http://www.nrel.gov/docs/fy12osti/53347.pdf) (http://www.nrel.gov/docs/fy12osti/54689.pdf) 

Profits, Taxes, & 
Overhead 

Presenter
Presentation Notes
About 50% of those costs are profits, taxes, and overhead.

http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/54689.pdf
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Interconnection 

Financing 

Permitting 

Customer Acquisition 

Design & Installation 

The Cost of Solar in the US 

Source: NREL (http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012_0599_full%20paper.pdf)  
          (http://www.nrel.gov/docs/fy12osti/53347.pdf) (http://www.nrel.gov/docs/fy12osti/54689.pdf) 

Solar Soft Costs 

Presenter
Presentation Notes
The remaining 50% of the costs are commonly grouped together as “soft costs”. These soft costs include the cost of handling processes such as permitting and interconnect, marketing costs including customer acquisition, and installation costs including design, financing, and labor costs. 

The premium we pay in the US for solar is really a symptom of larger problem – many of the policies and processes in place are cumbersome and create confusion in the market place. 

http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/53347.pdf
http://www.nrel.gov/docs/fy12osti/54689.pdf


Time to Installation 

Photon Magazine 

8 days 
from inception to completion 

Germany 
Today 

New York City’s 
Goal 100 days 

from inception to completion 

Presenter
Presentation Notes
High cost is not the only symptom – the timeframe to installation is also impacted by these cumbersome processes. 

The average timeframe from accepting a proposal to completion of a residential solar project in New York state is one year. We are currently working with them to get this timeframe down to 100 days.

By comparison, Photon magazine just had an article about a German family that installed solar panels on their home and had them up and running in just 8 days. This includes permitting, interconnecting to the utility, receiving all of the necessary regulatory approvals, and installation. 8 days.

12 weeks delay according to sunrun



Consistency and Transparency 
 

through a 
 

Standardized Processes 
 

Germany’s Success 

Presenter
Presentation Notes
How has germany been able to cut their soft costs by 60%, reduce their permitting time to 8 days, and install the entire capacity of the US in one month? The key is consistency and transparency.

Germany has uniform building codes, has standardized the permitting and interconnection process, and has made it all easy to access electronically. Compare this to the US where every jurisdiction has its own codes, processes, and often does not make these readily available or simple to understand. While local jurisdiction may not change anytime soon, conforming your code to model standards developed by leaders in the industry will reduce your costs and make the development process significantly cheaper.
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Presenter
Presentation Notes
Throughout this next section, I will be talking through how you as local governments can tackle these soft cost through smart regulations and low-cost programs. While Germany has led the way on many of these initiatives, many best practices can be seen by local governments across the country.



Mitigate Soft Costs 

Source: NREL (http://www.nrel.gov/docs/fy12osti/54689.pdf) 
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Presenter
Presentation Notes
Again here we see the breakdown of soft costs. Lets go through each one now.

http://www.nrel.gov/docs/fy12osti/54689.pdf


Mitigate Soft Costs 

Source: NREL (http://www.nrel.gov/docs/fy12osti/54689.pdf) 
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• Codes and standards 
• Access rights 
• Applying and processing 

$0.24  
per Watt 

Presenter
Presentation Notes
The first thing we are going to focus on is where the local government can have the greatest direct impact – permitting. 

Within permitting we are going to focus on three components – Codes and standards, access rights, and the actual permitting application and approval process. 

http://www.nrel.gov/docs/fy12osti/54689.pdf


Zoning Codes: Regulations 

Source:  American Planning Association 

Section Topics to Address 

Permitted Uses Primary vs. accessory 

Dimensional Standards 
• Height 
• Lot coverage 

• Setbacks 
 

Development Standards • Screening 
• Placement 

• Site Planning 
 

Definitions Types of solar systems 

Presenter
Presentation Notes
Many different sections of zoning codes can use revising to incorporate solar. 

Zoning will be key for defining primary vs accessory uses. In the old energy world, most powerplants would be the primary use of the land, and would be significant in size and impact. With the advance of distributed technologies such as solar, many rooftop systems would now be considered accessory uses, and should be treated as such. 

Ensuring the dimensional standards minimizes visual impacts is important, especially for residential installations. Height, setbacks, and lot coverage requirements can help to define these standards

Additionally, development standards can ensure the integrity of the system and the safety of the surrounding inhabitants and government employees such as inspectors and firefighters.

Finally, it is important to include a definition of what type of solar system 



Typical Requirements: 

 Permitted as accessory use 

 Minimize visibility if possible 

 Requirements: 
– District height 
– Lot coverage 
– Setback  

 

Zoning Codes: Small Scale Solar 

Presenter
Presentation Notes
For small scale solar on-site solar projects, permitting is generally considered an accessory use. Here, the goal is to minimize visibility if possible. Considerations include what the district height, lot coverage, and setback requirements are

District height – often, height limitations may limit the ability to install solar on existing rooftops. Some zoning codes have been modified to exempt the solar collectors from the height limitations placed in the zoning code 

Lot coverage – if it’s a ground mounted system, lot coverage requirements may be applicable. In some instances, increasing the area of impervious surfaces may trigger impervious surface limitations

Setback – setbacks can be important looking at visibility issues as well as safety issues. Rooftop setbacks, usually around 3 feet, allow for quick access to the roof in case of a fire.



Prepared to assist local 
governments in establishing 
reasonable standards to 
facilitate the development of 
small-scale solar 

 

state.pa.us 

Zoning Code: Small Scale Solar 

Resource Pennsylvania Model Ordinance 



Typical Requirements: 

 Allowed for primary use in 
limited locations 

 Requirements: 
– Height limits 
– Lot coverage 
– Setback  
– Fencing and Enclosure 

 

Zoning Codes: Large Scale Solar 

Presenter
Presentation Notes
Large scale solar installations may be allowed for primary use in limited locations to mitigate impacts.

The requirements here will differ for smaller installations.

Height limits – some model ordinances include height limits of 20 feet at full tilt 

Lot coverage requirements apply here as well with impervious surface limits 

Setbacks -  The model ordinance suggests front, side, and rear-set backs of between 10 to 25 feet in typical situations, but at least 50 feet when the property borders residential and/or conservation-recreation districts.

Fencing and enclosures may also be required for public safety purposes




Prepared to assist local 
governments in establishing 
reasonable standards to 
facilitate the development of 
large-scale solar installations 

 

www.mass.gov 

Zoning Code: Large Scale Solar 

Resource Massachusetts Model Ordinance 



Solar Access Laws: 

1. Increase the likelihood that properties will receive 
sunlight 

2. Protect the rights of property owners to install 
solar 

3. Reduce the risk that systems will be shaded after 
installation 

 
 
 

Solar Access 

Presenter
Presentation Notes
Solar access is the ability of one property to continue to receive sunlight across property lines without obstruction.  Solar access laws help to protect solar access rights.

The purpose of solar access laws is three fold…



Fontainebleau V. Eden Roc (1959) 

Source: Solar ABCs (Image: Google Earth) 

A landowner does not have any legal right to the free flow 
of light and air across the adjoining land of his neighbor.  

Fontainebleau Hotel 

Eden Roc Hotel 

Presenter
Presentation Notes
The leading case in America on the right to sunlight is Fontainebleau Hotel 
Corp. v. Forty-Five Twenty-Five, Inc. (Fontainebleau Hotel Corp., 1959). In this case, the 
Fontainebleau Hotel in Miami Beach proposed a 14-story addition in the late 1950s. The 
Eden Roc Hotel, which was located immediately adjacent to the Fontainebleau, objected 
to this addition. They claimed that during the winter months, from approximately 2 p.m.
to sunset, the shadow of the proposed addition would extend over the cabana, 
swimming pool, and sunbathing areas of the Eden Roc. 

The trial court ruled in favor of the Eden Roc on the grounds that no person has a right 
to use his property to the injury of another (Caton & Kettles, 1980). However, that 
decision was reversed on appeal and construction was allowed to continue. Several 
principles of law were set forth by the Third District that are still followed today and laid 
the groundwork for some of the principles of solar law. The principles established by this 
court are as follows:



Solar Access 

Source: DSIRE 

Solar Easements Provision 

Solar Rights Provision 

Solar Easements and Solar Rights Provisions  

U.S. Virgin Islands 

DC 

Local option to create solar rights provision 

Presenter
Presentation Notes
There are two different provisions that make up solar access laws

Solar access provisions, often implemented on the state level, provide customers the rights to install solar and the ability to access sunlight. In certain states, these laws override any local regulation or homeowner’s association. 

Solar easement provisions allow for property owners to enter into solar access contracts that protect their access to sunlight from future development.


Kansas has a solar easement provision. Missouri has both.



Allows parties to voluntarily enter into solar 
easement contracts for the purpose of ensuring 
adequate exposure of a solar energy system 

 

Solar Easements: Kansas & Missouri 

Source: Solar ABCs 

Presenter
Presentation Notes
Similar to utility easements

Because they are voluntary, they are rare.

The best time to do this is before the tree is grown or the neighbor has planed construction on their site. As a local government, you are in the position to educate your community members about this process to ensure that they are actively entering solar easements with their neighbors



Missouri Statue 442.012: 

The right to utilize solar energy is a property right but 
eminent domain may not be used to obtain such property 
right. 

Solar Rights: Missouri 

Presenter
Presentation Notes
In Missouri, the right to utilize solar energy is a property right, but eminent domain may not be used to obtain such property rights. 

While this does not provide 



James Babb 
V.  

City of Clarkson Valley 

Solar Rights: Missouri 

Presenter
Presentation Notes
There is an interesting case that was settled just a month ago, in which a family were denied a permit to build a solar installation that had met all of the requirements set by the local government for a solar installation. This case was held up in part by the solar rights laws set by the state, although there were other regulations that were used as well to settle the case. If you are interested in hearing more about this case, Justin has a copy of the ruling that he would be happy to share after the workshop.



A comprehensive review of 
solar access law in the US – 
Suggested standards for a 
model ordinance 

 

www.solarabcs.org 

Solar Access 

Resource Solar ABCs  

Presenter
Presentation Notes
Solar ABCs: Resource for local governments interested in implementing solar codes and standards:
 Expedited Permitting
 Interconnection
 Fire Safety


This resource walks you through a model ordinance that may be able to provide insight into how to develop solar access laws at a local level



18,000+ local jurisdictions  
with unique permitting requirements 

 

The Permitting Process: Challenges 

Source: http://www.nrel.gov/docs/fy12osti/54689.pdf 

Presenter
Presentation Notes
Third, lets talk about the permitting process. The US has over 18,000 local jurisdictions, all with 

http://www.nrel.gov/docs/fy12osti/54689.pdf


Local permitting processes add on average 

$2,516 
to the installation cost of residential PV 

The Permitting Process: Challenges 

Source: SunRun 

 



The Permitting Process: Challenges 

Source: Forbes 

Presenter
Presentation Notes
Permitting and inspection of solar energy systems has taken on a new urgency in the present administration of the Dept of Energy. The Sun Shot Initiative seeks to lower costs of both utility scale and distributed photovoltaic systems. One large factor is the overhead costs that accrue due to a permitting process that is cumbersome and expensive. Another is the operation and maintenance costs that can result in a poorly designed and installed system. These two factors can be mitigated through streamlined permitting systems and building inspector education.

Is it this complicated to issue a permit for a gas furnace in your community?

Permit Process – Due to the crossover in trades involved with a solar energy systems installation, there is typically more than one permit that is required before work can begin. Along with these permits are permitting fees and inspections, all of which consumer money and time. 

In the case of a roof mounted system, a roofing or general building permit may be required as well as a structural permit. For a photovoltaic system, an electrical permit will be required. In the case of a solar thermal system, a plumbing permit will likely be required.  Often engineered sealed drawings are required, as are wind load test results. Since only properly licensed contractors may secure these permits, it can often involve a primary contractor with several subcontractors to complete the installation of a single system. Again, this adds to the cost of the system, unnecessarily so if a regulatory framework specific to solar installations is implemented. 




Solar Permitting Best Practices: 

Fair flat fees 

Electronic or over-the-counter issuance 

Standardized permit requirements 

Electronic materials 

 

 

Expedited Permitting 

Source: Vote Solar 

Presenter
Presentation Notes
Fair Flat Fees: Using a flat-fee method instead of a value-based method to assess permit fees streamlines the process and ensures that larger solar energy systems are not arbitrarily penalized. Fees should fairly reflect the time needed for city staff to review and issue a permit – that’s something that remains constant regardless of system size. A reasonable permit fee should be $250 or less if best practices are followed.
Electronic or Over-the-Counter Issuance: Issuing electronic or over-the-counter permits for standard PV systems with complete, error-free applications expedites the permit process. An inspector must still inspect the PV systems and approve the permit before it is considered final.  We recommend offering electronic submittal, review and permit issuance. Next best is over-the-counter submittal, review and permit issuance
Standardized Permit Requirements: Municipalities should set and adhere to standard permitting requirements to make the process clear and transparent for applicants. Sample guidelines can be obtained from the Solar American Board for Codes and Standards.  We recommend adoption of the Solar ABC’s Expedited Permit Process for PV Systems.
Electronic Materials: Permit fees and process should be easily accessible via the city’s website so applicants can review and prepare materials in advance.  Municipalities should provide a submittal checklist of all requirements for rooftop solar PV and solar thermal permitting in a single online location.
Train Permitting Staff in Solar: Training building department staff to review permits and perform standard fire department checks reduces time and cost. Cities should make one or half-day workshops available to relevant staff.
Remove Excessive Reviews: Eliminating reviews that do little to validate the safe and efficient operation of a proposed PV system (i.e. plan checks with aesthetic criteria) removes unnecessary costs and expedites permit issuance. For efficiency, we recommend requiring only one inspection for standard rooftop systems on existing homes or businesses.
Reduce Inspection Appointment Windows: Keeping the windows for inspection appointments at or below two hours reduces the amount of costly worker time spent waiting for inspectors to arrive. Inspectors could also call contractors as appointment time grows close to further save time.
Replace community-specific solar licenses, if required, with standard certification for installers. We recommend accepting NABCEP PV installer and solar thermal certification in lieu of community-specific solar licenses.




Solar Permitting Best Practices: 

Training for permitting staff in solar 

Removal of excessive reviews 

Reduction of inspection appointment windows 

Utilization of standard certifications 

 

 

Expedited Permitting 

Source: Vote Solar 

Presenter
Presentation Notes
Fair Flat Fees: Using a flat-fee method instead of a value-based method to assess permit fees streamlines the process and ensures that larger solar energy systems are not arbitrarily penalized. Fees should fairly reflect the time needed for city staff to review and issue a permit – that’s something that remains constant regardless of system size. A reasonable permit fee should be $250 or less if best practices are followed.
Electronic or Over-the-Counter Issuance: Issuing electronic or over-the-counter permits for standard PV systems with complete, error-free applications expedites the permit process. An inspector must still inspect the PV systems and approve the permit before it is considered final.  We recommend offering electronic submittal, review and permit issuance. Next best is over-the-counter submittal, review and permit issuance
Standardized Permit Requirements: Municipalities should set and adhere to standard permitting requirements to make the process clear and transparent for applicants. Sample guidelines can be obtained from the Solar American Board for Codes and Standards.  We recommend adoption of the Solar ABC’s Expedited Permit Process for PV Systems.
Electronic Materials: Permit fees and process should be easily accessible via the city’s website so applicants can review and prepare materials in advance.  Municipalities should provide a submittal checklist of all requirements for rooftop solar PV and solar thermal permitting in a single online location.
Train Permitting Staff in Solar: Training building department staff to review permits and perform standard fire department checks reduces time and cost. Cities should make one or half-day workshops available to relevant staff.
Remove Excessive Reviews: Eliminating reviews that do little to validate the safe and efficient operation of a proposed PV system (i.e. plan checks with aesthetic criteria) removes unnecessary costs and expedites permit issuance. For efficiency, we recommend requiring only one inspection for standard rooftop systems on existing homes or businesses.
Reduce Inspection Appointment Windows: Keeping the windows for inspection appointments at or below two hours reduces the amount of costly worker time spent waiting for inspectors to arrive. Inspectors could also call contractors as appointment time grows close to further save time.
Replace community-specific solar licenses, if required, with standard certification for installers. We recommend accepting NABCEP PV installer and solar thermal certification in lieu of community-specific solar licenses.




Expedited Permitting: 

 Simplifies requirements for PV 
applications 

 Facilitates efficient review of 
content 

 Minimize need for detailed 
studies and unnecessary delays 

 

Expedited Permitting 

Resource Solar ABCs  

Presenter
Presentation Notes
Developed by the Solar America Board of Codes and Standards (“Solar ABCs”)
Provides a means to differentiate systems that can be permitted quickly and easily due to their similarity with the majority of small-scale PV systems
In order for a PV system to be considered for an expedited permit process, the following must apply:
PV modules, utility-interactive inverters, and combiner boxes are identified for use in PV systems
The PV array is composed of 4 series strings or less per inverter, and 15 kW STC or less.
The total inverter capacity has a continuous AC power output 13,440 Watts or less
The AC interconnection point is on the load side of service disconnecting means (690.64(B)).
The electrical diagram (E1.1) can be used to accurately represent the PV system.





Outlines emerging approaches 
to efficient rooftop solar 
permitting 

 

 

www.irecusa.org 

 

Expedited Permitting 

Resource Interstate Renewable Energy Council  



Mitigate Soft Costs 

Source: NREL (http://www.nrel.gov/docs/fy12osti/54689.pdf) 
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Creating solar-ready guidelines and promoting 
energy efficiency at the outset can help make 
future solar installations easier and more cost 
effective. 

Solar Readiness 



 $-  

 $1,000  

 $2,000  

 $3,000  

 $4,000  

 $5,000  

During Construction After Construction 

Labor 
Equipment 

Solar Readiness 

Source: Solar Ready: An Overview of Implementation Practices [Draft]. NREL, Feb. 18, 2011. 

60% Savings 
when a building is 

solar ready 

Presenter
Presentation Notes
Much of the previous discussion deals with the existing building inventory. However, there are tremendous opportunities to plan for solar, not only in subdivision or development design, but also in the aspect of preparing newly constructed buildings to accommodate solar in the future. There are significant economic benefits in doing so.
In this example, costs are calculated for making a residential building Solar Ready for a 10-kW PV system. For this example, there are three main measures associated with making the building Solar Ready that will increase the cost of construction, including:
Upsizing the electrical panel
Installing conduit and wire from the roof to the electrical panel
Installing a combiner box on the roof in which to combine the wiring for the panels.
Costs for these measures were estimated using the 2011 Edition of RS Means Construction Databook.  By these calculations, the building can be made PV ready for $1,729 at the time of construction.
If there were no Solar Ready preparations made at the time of construction, the same preparations would cost $4,373 at the time of solar installation. The measures would be more costly after construction for a number of reasons:
Installing the measures during construction could be completed by a general contractor already on the site, instead of requiring a team of solar contractors to travel to the site; estimated 40% savings in associated labor costs.
In this example, there are vents that need to be relocated and the roof exposure cannot be optimized, so panels need to be installed on multiple pitches. Both these examples would require additional expenditure.
The costs of the materials was assumed to be the same whether the work is done during or after construction.
In this example, the measures completed during construction saved $2,644.




Solar Readiness 

Source: Solar Ready: An Overview of Implementation Practices [Draft]. NREL, Feb. 18, 2011. 
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Roof Orientation 

Up to 

30% More Energy Production 
with a south facing roof 

Presenter
Presentation Notes
Another example of the economic impact of planning for solar is the difference that roof orientation can have on the solar energy system’s performance.  As you can see, the preferred orientation of due south maximizes the systems energy production and optimizes the payback period, whereas placing the collectors on the east or west roof adds substantially to the number of years required to recoup the building owner’s investment in solar.




Require builders to: 

 Minimize rooftop equipment 

 Plan for structure orientation to avoid shading 

 Install a roof that will support the load of a solar array 

 Record roof specifications on drawings 

 Plan for wiring and inverter placement 

 

Solar Readiness 

Presenter
Presentation Notes
Encourage or require builders and developers to design solar-ready homes and buildings.
Minimize rooftop equipment or cluster equipment on the north side of the roof to maximize available open area for solar array placement. 
Optimize system performance; if the roof is sloped, use the south-facing section; keep the south-facing section obstruction-free if possible. 
Plan for the structure to be oriented to avoid shading from trees and buildings, especially during peak sunlight hours. 
Install a roof that will support the extra loads of a solar array.
Record roof specifications on drawings; this shows solar designers that the roof was designed to support solar and can prevent a potentially costly engineering study.
Improve building energy standards and policies for local government facilities to make solar energy systems more cost effective and increase local government’s use of clean energy.
Equipment procurement policies that mandate using the most energy-efficient equipment available, such as devices that meet federal ENERGY STAR requirements 
Life-cycle cost analysis for all materials and equipment 
Green building and solar-ready design for all new buildings and major renovations
Installing PV or SWH systems on suitable municipal facilities.  
Financial incentives – covered very soon…





Solar Readiness: Case Study 

Source: Wikipedia 

Oro Valley, Arizona 
Population: 40,195 



Oro Valley Requirements: 

 Installation of conduit or sleeve for wiring 
 

 A space near the service equipment to mount 
additional PV equipment 
 

 Installation of a circuit breaker that can be back-fed 
from a PV system 

 

Solar Readiness: Case Study 

Source: http://cms3.tucsonaz.gov/files/dsd/PV_Prep.pdf 

 

Presenter
Presentation Notes
The City of Tucson, Arizona passed an ordinance in 2008 relating to solar ready design.
New homes must either have a complete solar water heating system installed or comply with one of two solar stub-out options.

Option one requires the installation of two insulated pipes and a suitably sized conduit (for two pairs of monitoring and control wires) that run from the water heater area through the roof and are capped. 

Option two does not require the installation of pipes, but it does require the installation of a sleeve or conduit of sufficient size to hold the two insulated pipes and wires. With option two there must be a straight line from the water heater area to the roof. 

To comply with the PV requirement, a site plan must indicate the best roof space for locating the PV panels, and provide a roof structure designed for the additional collector weight. 

The site plan must also illustrate the best space available for accommodating PV equipment (meter, inverter, disconnect), and it should be adjacent to the electrical service panel or on a wall near the proposed location of the panels. 

There must also be a minimum 3,800-volt-ampere PV electrical load entry on the Service Load Calculation, and an Electrical Panel Schedule with a 240-volt circuit breaker space labeled “reserved for Photovoltaic.”  

The ordinance was developed by a stakeholder group which included Technicians for Sustainability, the Tucson Association of Realtors, the Sierra Club, the Southern Arizona Homebuilders Association, architectural professionals, solar energy companies and elements of the city government. 
These requirements may be waived if it can be demonstrated to the building official that compliance is not practical due to shading, building orientation, construction constraints, or the configuration of the parcel of land.





Creating a solar ready 
guide for buildings: 

 Legislation 

 Certification programs 

 Stakeholder Education 

 

www.nrel.gov 

Solar Readiness 

Source: NREL 

Resource NREL 



Mitigate Soft Costs 

Source: NREL (http://www.nrel.gov/docs/fy12osti/54689.pdf) 
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Customer Acquisition 

Solarize 
Group Purchasing 



Barriers 

High upfront cost 
 
Complexity 
 
Customer inertia 
 
 

Solutions 

Group purchase 
 
Community outreach 
 
Limited-time offer 

Solarize: Advantages 



Benefits to Local Government: 

Low implementation cost: $5,000 - $10,000 

Quick turn-around: 9 Months 

Long-term impact: Sustainable ecosystem 

Solarize: Advantages 



Solarize: Process 

Select 
Installer 

Marketing 
& 

Workshops 
Enrollment Site 

Assessment 

Decision   
& 

Installation 



Solarize: Case Study 

Source: Wikipedia 

Harvard, Massachusetts 
Population: 6,520 



Solarize: Case Study 

Select 
Installer 

Marketing 
& 

Workshops 
Enrollment Site 

Assessment 

Decision   
& 

Installation 

April 2011 Dec 2011 

Solarize Mass Harvard 

April 2011 



Group Purchasing 
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Harvard Mass Group Purchasing Tiers 

Average PV Cost July 2011: $5.75 / watt 



Solarize: Case Study 

Select 
Installer 

Marketing 
& 

Workshops 
Enrollment Site 

Assessment 

Decision   
& 

Installation 

April 2011 Dec 2011 

Solarize Mass Harvard 

May – July 2011 



Marketing Strategy: 

 Electronic survey of 1,100 households 

 Email newsletters and direct mailings 

 Float in July 4 parade 

 Articles and advertisements in local newspaper 

 Facebook page and online discussion board 

 

 

Solarize: Case Study 

Source: Vote Solar 



Solarize: Case Study 

Select 
Installer 

Marketing 
& 

Workshops 
Enrollment Site 

Assessment 

Decision   
& 

Installation 

April 2011 Dec 2011 

Solarize Mass Harvard 

June – Oct 2011 

429 households 
signed up 



Solarize: Case Study 

Select 
Installer 

Marketing 
& 

Workshops 
Enrollment Site 

Assessment 

Decision   
& 

Installation 

April 2011 Dec 2011 

Solarize Mass Harvard 

Oct 2011 

151 feasible 
households 



Solarize: Case Study 

Select 
Installer 

Marketing 
& 

Workshops 
Enrollment Site 

Assessment 

Decision   
& 

Installation 

April 2011 Dec 2011 

Solarize Mass Harvard 

Oct –Dec 2011 

75 Contracts 
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Group Purchasing 

 $-    

 $1.00  

 $2.00  

 $3.00  

 $4.00  

 $5.00  

 $6.00  

1 kW - 100 kW 100 kW - 200 kW 200 kW - 300 kW 300 kW + 

Harvard Mass Group Purchasing Tiers 

403 kW capacity 
contracted 



Solarize: Case Study 

75 new installations totaling 403 kW 

30% reduction in installation costs 

575% increase in residential installations 



Solarize: Lasting Impact 

Source: NREL 

Lasting 
Impact 



A roadmap for project 
planners and solar advocates 
who want to create their own 
successful Solarize campaigns. 

 

www.nrel.gov 

Solarize: Resources 

Resource The Solarize Guidebook  



Mitigate Soft Costs 

Source: NREL (http://www.nrel.gov/docs/fy12osti/54689.pdf) 
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Solar Ready Kansas City 

Source:  Solar Ready KC 

Best Management Practices for Solar 
Installation Policy 



Solar Ready Kansas City 

Source:  Solar Ready KC 

Planning 
Improvements 

Process 
Improvements 

Best Management Practices for Solar 
Installation Policy 



Solar Ready Kansas City 

Source:  Solar Ready KC 

Planning 
Improvements 

Process 
Improvements 

Best Management Practices for Solar 
Installation Policy 



Step 1: Solar Access and Education 

Adopt a solar access ordinance 

Provide tools to developers 

Educate homeowners 

 

Planning Improvements 

Presenter
Presentation Notes





Step 2: Solar Readiness 

Develop a solar ready building checklist 

Adopt solar ready ordinance 

 

Planning Improvements 



Step 3: Engage Homeowner’s Association 

Create incentives for adopting best practices 

 

Planning Improvements 

Presenter
Presentation Notes
Encourage or require builders and developers to design solar-ready homes and buildings.
Minimize rooftop equipment or cluster equipment on the north side of the roof to maximize available open area for solar array placement. 
Optimize system performance; if the roof is sloped, use the south-facing section; keep the south-facing section obstruction-free if possible. 
Plan for the structure to be oriented to avoid shading from trees and buildings, especially during peak sunlight hours. 
Install a roof that will support the extra loads of a solar array.
Record roof specifications on drawings; this shows solar designers that the roof was designed to support solar and can prevent a potentially costly engineering study.
Improve building energy standards and policies for local government facilities to make solar energy systems more cost effective and increase local government’s use of clean energy.
Equipment procurement policies that mandate using the most energy-efficient equipment available, such as devices that meet federal ENERGY STAR requirements 
Life-cycle cost analysis for all materials and equipment 
Green building and solar-ready design for all new buildings and major renovations
Installing PV or SWH systems on suitable municipal facilities.  
Financial incentives – covered very soon…





Solar Ready Kansas City 

Source:  Solar Ready KC 

Planning 
Improvements 

Process 
Improvements 

Best Management Practices for Solar 
Installation Policy 



Current Process 

Source: Solar Ready KC 

Customer downloads 
Net Metering 

Application for the 
applicable state and 

service area 

Customer works with 
vendor to complete the 

Net Metering 
Application ($100 fee for 

KS) 

Customer mails the 
application  
to KCP&L 

KCP&L will review for 
compliance to state 

rules and regulations 

KCP&L notifies customer 
of approval within 90 

days 

Customer/Vendor 
submits permit 
application to 

jurisdiction 

Jurisdiction reviews 
application for all 
documentation.  
If complete, the 

application is reviewed. 

Jurisdiction initiates 
multi-departmental 

review process.  
If approved, customer 

may proceed. 

Review process may 
include: building, 

electrical, structural, 
fire, and zoning review. 

Customer installs 
generation system 

Jurisdiction inspects 
installation.  

If approved, customer 
can proceed. 

Customer notifies KCP&L 
when system is 

complete 

KCP&L orders field 
inspection. 

KCP&L will order an 
exchange of the existing 

meter to a net meter 
once inspection is 

approved. 

KCP&L will exchange the 
existing meter within 30 
days of field inspection 

KCP&L will change 
customer to Net 

Metered billing after 
meter is exchanged 



Step 1: Streamline permits 

Provide central information source 

Create permit checklist 

Develop criteria for standard installation 

 

Process Improvements 

Presenter
Presentation Notes
Encourage or require builders and developers to design solar-ready homes and buildings.
Minimize rooftop equipment or cluster equipment on the north side of the roof to maximize available open area for solar array placement. 
Optimize system performance; if the roof is sloped, use the south-facing section; keep the south-facing section obstruction-free if possible. 
Plan for the structure to be oriented to avoid shading from trees and buildings, especially during peak sunlight hours. 
Install a roof that will support the extra loads of a solar array.
Record roof specifications on drawings; this shows solar designers that the roof was designed to support solar and can prevent a potentially costly engineering study.
Improve building energy standards and policies for local government facilities to make solar energy systems more cost effective and increase local government’s use of clean energy.
Equipment procurement policies that mandate using the most energy-efficient equipment available, such as devices that meet federal ENERGY STAR requirements 
Life-cycle cost analysis for all materials and equipment 
Green building and solar-ready design for all new buildings and major renovations
Installing PV or SWH systems on suitable municipal facilities.  
Financial incentives – covered very soon…





Step 2: Permit fees & utility coordination 

Establish a fixed fee for residential applications 

Adopt permit fee calculator for larger projects 

Conduct joint inspections with local utility 

 

Process Improvements 

Presenter
Presentation Notes
Encourage or require builders and developers to design solar-ready homes and buildings.
Minimize rooftop equipment or cluster equipment on the north side of the roof to maximize available open area for solar array placement. 
Optimize system performance; if the roof is sloped, use the south-facing section; keep the south-facing section obstruction-free if possible. 
Plan for the structure to be oriented to avoid shading from trees and buildings, especially during peak sunlight hours. 
Install a roof that will support the extra loads of a solar array.
Record roof specifications on drawings; this shows solar designers that the roof was designed to support solar and can prevent a potentially costly engineering study.
Improve building energy standards and policies for local government facilities to make solar energy systems more cost effective and increase local government’s use of clean energy.
Equipment procurement policies that mandate using the most energy-efficient equipment available, such as devices that meet federal ENERGY STAR requirements 
Life-cycle cost analysis for all materials and equipment 
Green building and solar-ready design for all new buildings and major renovations
Installing PV or SWH systems on suitable municipal facilities.  
Financial incentives – covered very soon…





Step 3: Pre-qualify plans and installers 

Pre-qualify standard plans 

Pre-qualify installers 

 

Process Improvements 

Presenter
Presentation Notes
Encourage or require builders and developers to design solar-ready homes and buildings.
Minimize rooftop equipment or cluster equipment on the north side of the roof to maximize available open area for solar array placement. 
Optimize system performance; if the roof is sloped, use the south-facing section; keep the south-facing section obstruction-free if possible. 
Plan for the structure to be oriented to avoid shading from trees and buildings, especially during peak sunlight hours. 
Install a roof that will support the extra loads of a solar array.
Record roof specifications on drawings; this shows solar designers that the roof was designed to support solar and can prevent a potentially costly engineering study.
Improve building energy standards and policies for local government facilities to make solar energy systems more cost effective and increase local government’s use of clean energy.
Equipment procurement policies that mandate using the most energy-efficient equipment available, such as devices that meet federal ENERGY STAR requirements 
Life-cycle cost analysis for all materials and equipment 
Green building and solar-ready design for all new buildings and major renovations
Installing PV or SWH systems on suitable municipal facilities.  
Financial incentives – covered very soon…





Q & A 



Introductions & Discussion 

Creating a Regulatory Landscape for Solar 

Break 

Understanding Utility Regulations 

Understanding Solar Financing 

Installing Solar on Municipal Facilities 

Break 

Local Speaker 

Next Steps for Solar in Region 

Agenda 

08:40 – 09:00 

09:00 – 09:50 

09:50 – 10:00 

10:00 – 10:30 

10:30 – 11:00 

11:00 – 11:30 

11:30 – 11:40 

11:40 – 12:10 

12:10 – 12:30 

 



Activity: Identifying Benefits 

Right Now During Session After Break 

Write answer on card  Compile results Group discussion 

What is the greatest benefit solar can bring to 
your community? [Blue Card] 



[Results from Survey] 



Introductions & Discussion 

Creating a Regulatory Landscape for Solar 

Break 

Understanding Utility Regulations 

Understanding Solar Financing 

Installing Solar on Municipal Facilities 

Break 

Local Speaker 

Next Steps for Solar in Region 

Agenda 

08:40 – 09:10 

09:10 – 09:50 

09:50 – 10:00 

10:00 – 10:20 

10:20 – 11:00 

11:00 – 11:30 

11:30 – 11:40 

11:40 – 12:10 

12:10 – 12:30 

 



Electric Market Status (2010) 

Source: US Energy Information Administration 

Retail Sales Investor-
Owned 

Municipal Rural Coops TOTAL 

Missouri 69.6% 13.0% 17.4% 86.1 M MWh 

Kansas 66.5% 17.3% 16.2% 40.4 M MWh 

# Customers Investor-
Owned  

Municipal Rural Coops TOTAL 

Missouri 62.6% 13.8% 23.6% 3,075,664 

Kansas 64.2% 16.1% 19.7% 1,456,431 

Prices Investor-
Owned 

Municipal Rural Coops Average 

Missouri 7.39₵/kWh 8.32₵/kWh 8.94₵/kWh 7.78₵/kWh 

Kansas 8.04₵/kWh 7.97₵/kWh 10.04₵/kWh 8.35₵/kWh 

Presenter
Presentation Notes
Kansas: 4 IOUs, 118 munis and 29 coops (R: 10.03 cents/kWh, C: 8.25. cents/kWh, I: 6.23 cents/kWh). Net exporter (7.5 M MWh). Average retail rate is 33% higher than it was in 2000 (6.27 cents/kWh to 8.35 cents/kWh).
Missouri: 4 IOUs, 88 munis and 42 coops (R: 9.08 cents/kWh, C: 7.50 cents/kWh, I: 5.50 cents/kWh). Net exporter (6.25M MWh). Average retail rate is 29% higher than it was in 2000 (6.02 cents/kWh to 7.78 cents/kWh)




Utility Market Stages 

Source: Solar Electric Power Association 
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Time 

Solar Price 
Retail Price 
Wholesale Price 

Stage 1 Stage 2 Stage 3 

Presenter
Presentation Notes


Stage 1: Cost of Solar is Above both Retail and Wholesale Electric Rates 
–Solar is in “demo” mode 
•Stage 2: Cost of Solar is Below Retail, but Above Wholesale Electric Rates 
–Solar issues become fundamental 
•Stage 3: Cost of Solar is Below both Retail and Wholesale Electric Rates 
–A whole new ballgame 




Renewable Portfolio Standard 
Retail Electricity Sales 

Any electricity source 

Renewable 
Energy 



Renewable Portfolio Standard 
Retail Electricity Sales 

Any electricity source 

Solar carve-out 

Renewable 
Energy 



$ e- $ 

$ e- 

REC 

Renewable Portfolio Standard 

Utility 

Fossil Fuel 

Renewable Energy 

Two revenue streams 



29 states,+ 
Washington DC and 2 

territories,have 
Renewable Portfolio 

Standards 
(8 states and 2 territories have 

renewable portfolio goals). 

www.dsireusa.org / August 2012. 

Renewable Portfolio Standard 

Presenter
Presentation Notes
Missouri has a solar carve-out of 0.3% sales by 2021 (~90 MW)



Net metering allows customers to export 
power to the grid during times of excess 
generation, and receive credits that can be 
applied to later electricity usage 

 

Net Metering 

Presenter
Presentation Notes
Net metering addresses the issue of the intermittency of solar energy generation by allowing customers to export power to the grid during times of excess generation, and receive credits that can be applied to later electricity usage



Net Metering: Overview 

Customer Utility 

Morning 

Presenter
Presentation Notes
Lets take a closer look at how this works. The customer here installers a solar PV system on their roof. They size the system so that it produces 100% of the customer’s load in the morning.



Net Metering: Overview 

Customer Utility 

Afternoon 

Excess Credits 

Presenter
Presentation Notes
As the sun becomes stronger in the afternoon, the solar facility actually produces over 100% of the customer’s electricity needs. Without net metering, this electricity is wasted. With net metering, the customer can save that excess electricity in the form of credits



Net Metering: Overview 

Customer Utility 

Night 

Solar covers 100% of  the customer’s load, even at night! 

Presenter
Presentation Notes
At night, the solar facility is no longer producing energy. Without net metering, the customer would have to purchase electricity from the grid. With net metering, the customer can actually take those credits they produced earlier in the day and apply them to their electricity bill, offsetting the electricity they are taking off of the grid.

This means that solar can cover 100% of the customers load EVEN THOUGH the sun is not out during those times. 




www.dsireusa.org / August 2012. 

43 states,  
+ Washington DC  

& 4 territories,have 
adopted a net 

metering policy. 

Note: Numbers indicate individual system capacity limit in kilowatts. Some limits vary by customer type, technology and/or application. Other limits might also apply.  
          This map generally does not address statutory changes  until administrative rules have  been adopted to implement such changes.  

Net Metering: State Policies 

DC 



Net Metering: Market Share 

Source: IREC (http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-2012-web.pdf) 

More than 93% of distributed 
PV Installations are net-metered 
 

Presenter
Presentation Notes
93% of distributed solar installations in the US rely on net metering 

http://www.irecusa.org/wp-content/uploads/IRECSolarMarketTrends-2012-web.pdf


Provides a “report card” for 
state policy on net metering 
and interconnection 

 

 

http://freeingthegrid.org/ 

Net Metering: Resources 

Resource Freeing the Grid  



Net Metering: Missouri 

Source: Freeing the Grid 



Source: Freeing the Grid 

Net Metering: Missouri 



Net Metering: Missouri 

Source: Freeing the Grid 

Recommendations: 

 Remove system size limitations to 
allow customers to meet all on-site 
energy needs 

 Credit net excess generation at the 
retail rate 



Source: Freeing the Grid 

Net Metering: Kansas 



Source: Freeing the Grid 

Net Metering: Kansas 



Source: Freeing the Grid 

Net Metering: Kansas 

Recommendations: 

 Remove system size limitations to 
allow customers to meet all on-site 
energy needs 

 Expand net-metering to all utilities 



Net Metering: Virtual 

Town Hall 
Landfill 

Police Station 

School 

No direct connection necessary 



Net Metering: Meter Aggregation 

DC 

Aggregation of some from 
authorized by state 

• Ownership requirements 
• Contiguous vs. non-contiguous 

properties 
• Multiple customers 
• Multiple generators 
• Modified system/aggregate system 

size limits 

 

 

 
• Rollover rates 
• Distance limitations 
• Number of accounts 
• How to address accounts on 

different tariffs 
 

 

But…It’s complicated 

Presenter
Presentation Notes
Colorado – Very permissive, allows all customers to subscribe to the output of a community solar system (minimum 10 subscribers). Aggregation permitted for single customers with multiple meters on contiguous property. 

Utah – Permits additional meters to be designated provided they are on the same or adjacent premises, same service schedule, same primary feeder, and serve the same customer.



IREC developed  its  model 
rules in an effort to capture 
best practices in state net 
metering policies. 

 

www.irecusa.org 

Net Metering: Resources 

Resource Interstate Renewable Energy Council  



5,000+ utilities  
with unique interconnection procedures 

 

Interconnection 

Source:  NREL (http://www.nrel.gov/docs/fy12osti/54689.pdf 

http://www.nrel.gov/docs/fy12osti/54689.pdf


2000: 
 

2005: 
 

2012: 

Interconnection: Background 

NREL finds that interconnection is a significant 
barrier to customer sited DG 

Congress requires state regulator authorities to 
consider an interconnection standard (IEEE 1547) 

43 States & DC have adopted interconnection 
standards 

 

 
• CA Rule 21 

• FERC SGIP 

• MADRI Procedures 

• IREC Procedures 

 

Presenter
Presentation Notes
Lets start with some history
Prior to 2000, there were no specific rules for interconnecting customer-sited project
Rules for interconnection of larger, traditional  utility-scale generators were applied to distributed generation
The existing rules were based on interconnection to high-voltage transmission linesthough small distributed generators more often tie into medium-voltage utility  distribution lines.
NREL Study in 2000 found that interconnection is a significant barrier to customer-sited distributed generation
This lead congress to in 2005 asking state authorities to consider interconnection standard



1. Use standard forms 
and agreements 

2. Implement expedited 
process 

3. Implement simplified 
procedure for small 
solar arrays 
 
 

Interconnection: Best Practices 

 

Presenter
Presentation Notes
The model interconnection laws follow these three basic best practices



43 States  
+ Washington DC  
and Puerto Rico 
have adopted an 
interconnection 

policy 

Notes: Numbers indicate system capacity limit in kW. Some state limits vary by customer type (e.g., residential versus non-residential).“No limit” means that there is no stated 
maximum size for individual systems. Other limits may apply. Generally, state interconnection standards apply only to investor-owned utilities.  

Interconnection: State Policies 
www.dsireusa.org / August 2012. 

DC 



Interconnection: Missouri 

Recommendations: 

 Adopt IREC’s model interconnection 
procedures 

Presenter
Presentation Notes
The IEEE 1547 and UL 1741 technical standards are used in evaluating interconnection requests under all levels of review. There are technical screens and specified time lines for each level of interconnection. The standards allow a single point of interconnection for a location with multiple generators. Limited interconnection to area networks is permitted. The approved application fee schedule also allows utilities to charge the customer for the cost of grid upgrades necessary to accommodate the system and costs of up to $100/hour associated with system impact, feasibility, or facility studies. Utilities are not permitted to deviate from the fee structure described above without an approval that such a deviation is appropriate from the PUC. ��Customer-generators must provide an accessible external disconnect switch or access to a disconnect switch through a lock-box system. The customer-generator must pay for the disconnect switch. However, customer-generators are not required to carry liability insurance. The program web site contains draft, standardized forms for Level 1 applications and Level 2, 3 and 4 applications. Actual interconnection forms can be found on the applicable utility web site.�



Interconnection: Kansas 

Recommendations: 

 Adopt IREC’s model interconnection 
procedures 

Presenter
Presentation Notes
The IEEE 1547 and UL 1741 technical standards are used in evaluating interconnection requests under all levels of review. There are technical screens and specified time lines for each level of interconnection. The standards allow a single point of interconnection for a location with multiple generators. Limited interconnection to area networks is permitted. The approved application fee schedule also allows utilities to charge the customer for the cost of grid upgrades necessary to accommodate the system and costs of up to $100/hour associated with system impact, feasibility, or facility studies. Utilities are not permitted to deviate from the fee structure described above without an approval that such a deviation is appropriate from the PUC. ��Customer-generators must provide an accessible external disconnect switch or access to a disconnect switch through a lock-box system. The customer-generator must pay for the disconnect switch. However, customer-generators are not required to carry liability insurance. The program web site contains draft, standardized forms for Level 1 applications and Level 2, 3 and 4 applications. Actual interconnection forms can be found on the applicable utility web site.�



IREC developed model 
interconnection procedures 
in an effort to capture 
emerging best practices in 
this vital area. 

 

www.irecusa.org 

Interconnection: Resources 

Resource Interstate Renewable Energy Council  
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Understanding Solar Financing 

Direct Cash 
Incentives RPS/SRECs Rebates PBIs/FITs 

Financing 3rd Party 
Ownership 

Bulk 
Purchasing PACE 

Other 
Incentives  Loans Community 

Shared Solar 
Property &  
Sales Taxes 

Presenter
Presentation Notes
While the state policy context is important, in many cases communities can enact similar policies or offer supplemental programs which build upon state actions. Thus, the local government “policy tool box” includes the state framework as well as the additional options or opportunities created by that framework
State policy context is an important part of determining the most effective way to proceed with local programs (i.e., what’s missing that a local government can provide, or push for?). Local initiatives take advantage of the state policies which all local jurisdictions enjoy and offer the opportunity to “stand” out.
Favorable policies don’t spontaneously arise. Where lack of favorable state policies exist, local governments can be a valuable voice in support of improving those policies.
For future widespread development of solar power in the US, it is crucial that cities recognize and learn from barriers that have been present in other parts of the country, and develop strategies to overcome these hurdles. The slide above is acronym heavy, so below are some basic definitions for these terms.
Renewable Portfolio Standards (RPS) – A mandatory target for utilities to procure renewables, sometimes with specific requirements for solar or distributed generation. This is usually a state level policy. It is also important to note that an RPS is fundamentally a goal, not necessarily a path to reaching that goal. It does however help to create a long-term “demand” for solar that is necessary in order to build the industry. SRECs are a type of performance incentive, but their value typically fluctuates with the market rather than being guaranteed.
Rebates – Rebates or grants help lower upfront cost of installing solar. These are often funded at the state level through electricity ratepayer surcharges, but many examples of local and utility programs exist as well.  
PBIs/Feed-in Tariffs – Performance based incentives or PBIs provide an additional revenue stream which accrues as the solar facility generates energy (e.g., $/kWh). The Feed-in Tariff or FIT is a special kind of direct incentive, common in Europe, which pays for energy production through a long-term, standard contract.  The use of a long-term standard contract creates a guaranteed revenue stream which in turn improves the ability to finance a given project.
Third-party Ownership Models – Refers to an arrangement where a professional solar service provider owns, operates, and finances a system on the site of the customer, but the customer receives the benefits of the on-site generation (i.e., reduced energy costs). This model is increasingly common these days for a variety of reasons, but the viability is often affected by the availability of incentives and state laws which permit or prohibit such arrangements. 
Property Assessed Clean Energy (PACE) Financing Models – PACE is a locally implemented financing program backed by the security of property tax assessments on the host site (loan paid back as a special assessment on property taxes). While implemented at the local level, PACE financing must typically be authorized at the state level.
Low-interest Loans – State or local programs that provide additional financing options for those without access to financing, or better financing terms
Group Purchasing – Bulk buying can result in lower equipment and installation prices. In  reality this is a program rather than a policy, and can be implemented with a varying level of local government involvement (i.e., from full program administration at the local government level to technical assistance to completely private) 
Community Solar – Refers generally to centralized solar project(s), owned by multiple community members who all share in the benefits. This arrangement can make solar more flexible and equitable. In reality a type of program rather than a policy, but viability can be heavily influenced by policy (e.g., ability to offer “virtual net metering”)
Property and Sales Tax Incentives – Complementary incentives which can improve financial viability of a project. In some cases these may already exist at the state level, but may need to be authorized at the state level in order to be implemented at the local level. Property tax incentives may include exemptions, special assessments, tax credits, abatements, or payment in lieu of taxes (usually only for large projects). Sales tax incentives would typically be exemptions. 
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Comparison: PV Financial Incentives 

Kansas 
- State Rebates - 

- State Grants - 

✓ State Loans ≤ $30,000 (R, C) 

- PACE Financing - 

- Prod. 
Incentives 

-  

- Corp. Tax 
Credits 

- 

- Pers. Tax 
Credits 

- 

✓ Prop. Tax 
Incentives 

All sectors , on-site use 

Missouri 
✓ State Rebates $2.00 /W 

- State Grants - 

✓ State Loans Competitive (govt, 
schools) 

✓ PACE Financing Local Option 

✓ Prod. 
Incentives 

Utilities 

- Corp. Tax 
Credits 

- 

- Pers. Tax 
Credits 

- 

✓ Prop. Tax 
Incentives 

Optional abatement, 
utility scale 

Presenter
Presentation Notes
KS – State loans are ARRA funded and currently closed. MO program also closed for the moment, new solicitations issued each year usually.



 $2.00 per W 

 $50,000 Max. 

 Up to 100 kW 

 KCP&L: $1.3M in 2011 

 Ameren: $2.96M for 2011 

Missouri Solar Rebates 



 15% renewables by 2021 

 Solar carve-out of 0.3% by 2021 

 Some opportunities for SREC sales 

 No defined alternative compliance payment (2X REC 
market value) 

 No geographic/eligibility limitations 

RPS: Missouri Overview 

Presenter
Presentation Notes
Ballot initiative details: 
In-state delivery requirement
Add solar thermal as eligible
Increase overall standard from 15% by 2021 to 25% by 2026
Established ACP at $200 per MWh
Solar rebate revision: Fro 25 kW or less $2/W until the end of 2013, declining by $0.20/W each year until 2022. For 25 – 100 kW, $1.00 per watt declining by $0.10 per W annually. All limited to $20M per year. Surrender 10 years worth of MRECs.



Ameren Standard Offer:  
$50 (2012) for 5 or10 years; limited to100 
kW or less; lump sum for 10 kW or less; 
$2M annually (fully committed for 2012) 

KCP&L Standard Offer:  
Coming Soon? 

SRECs in Missouri 

Presenter
Presentation Notes
KCP&L should be filing by November 2012. Paid $8/SREC to meet 2011 requirement.



 20% peak-demand capacity by 2020 

 No solar carve-out 

 No defined alternative compliance payment or penalties 

 No geographic/eligibility limitations 

 Formulaic approach to translate RECs (MWh) into 
capacity (MW) 

RPS: Kansas Overview 

Presenter
Presentation Notes
 



What is a Feed in Tariff? 

Customer Utility 

e- 

$ $ 

20 year 
contract 

Presenter
Presentation Notes
A FiT is a long term contract between the customer and the utility by which the utility will purchase all of the power produced by the solar facility at a predetermined price.

It is so simple it be explained in a single sentence



 Fixed price payment 

 Long term contract 

 Guaranteed power purchase 

 Price based on generation cost 

Components of a Feed in Tariff 

Presenter
Presentation Notes
What are the components of a feed in tariff?

First, the electricity is purchased at a fixed predetermined price
 
Second, the contract is implemented for a set period of time – usually 20 years

Third, the purchase of the electricity is guaranteed

Finally, the price is set based on what the solar facility owner needs to make a reasonable return on their investment

Simple. 
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Third Party Ownership 

Developer 

Power Purchase 
Agreement 

Customer 

e- 

$ REC 

Presenter
Presentation Notes
Retail power purchase agreements (PPAs) and leases are often available for all sectors (e.g., residential, commercial, tax-exempt).
State (utility regulation, incentives) and federal policy (tax credits) influence what may be offered in a given state at any given time. Developers may only operate in certain markets (i.e., states). 
At retail level, around 50% of systems are installed under a PPA rather than a customer-owned structure.
Under third party ownership, tax and other incentives accrue to system owner (i.e., solar service provider) rather than the site owner.

From the customer perspective, the real difference between a lease and a PPA is that under a lease some performance risk may be placed on the customer (level of risk would depend on the lease contract). The customer pays the same amount regardless of what the system produces and if the system under-produces, the customer pays a higher utility bill. Under a PPA the customer only pays for what they get. Leases however may be simpler for a residential customer to understand.
 
There's a small pool of solar financiers offering residential PPAs -- SolarCity, SunRun, Sungevity, & BrightGrid in NY. Each of these firms has their own spin on the business plan; for example, SolarCity does the actual installation while SunRun and Sungevity work with a network of installers.

Drawbacks to third-party ownership may include high transaction costs for commercial scale installations, thus third-party ownership in the commercial context has typically been limited to systems of 250 kW and above. At the same time, it could be that transaction costs are lower than for other financing methods (e.g., debt issuance). Public agencies may also experience a variety of other obstacles when electing to enter into a PPA (debt restrictions, contracting restrictions, competitive procurement requirements, site access).

Local governments may be able to facilitate the use of third-party financing options by forming partnerships with solar service companies, pursue local (e.g., permitting) or state law (legality of model) to make the local environment more attractive. Local governments may also pursue projects under a third-party ownership arrangement themselves.

Resources
The Lex Helius publication has a detailed description of the considerations which need to be addressed when entering a PPA: http://www.stoel.com/webfiles/lawofsolarenergy.pdf   

The NREL PPA Checklist for State and Local Governments is also a good resource for local governments interested in this arrangement:  http://www.nrel.gov/docs/fy10osti/46668.pdf 




3rd-Party Solar PV Power Purchase Agreements 
(PPAs) 

www.dsireusa.org / August 2012 

  

Apparently disallowed by state or otherwise restricted by legal barriers  

Status unclear or unknown 

Authorized by state or otherwise currently in use, at least in certain jurisdictions within in the state 
Puerto Rico 
 

At least 22 
states + PR 
authorize or 

allow 3rd-party 
solar PV PPAs 

Note: This map is intended to serve as an unofficial guide; it does not constitute legal advice. Seek qualified legal expertise before making binding 
         financial decisions related to a 3rd-party PPA. See following slides for additional important information and authority references. 

UT: limited to  
certain sectors 

AZ: limited to  
certain sectors 

VA: see notes 

RI: may be limited to 
certain sectors 



 What? 
– Tax credit or direct payment subsidy 

 Why? 
–  Subsidy lowers the effective cost of capital  

 Relevance for Solar? 
– Financing public facilities (numerous) 
– “Green Community” programs (a few) 

 How? 
– State allocation or automatic allocation 

 
 

Qualified Energy Conservation Bonds 



Local Examples:  
• St. Louis County, MO - $10.3 million 

residential energy efficiency loan program 
• City of Lawrence, KS - $8.7 million hydro 

project, bundled with other bonds 
 

Qualified Energy Conservation Bonds 

Presenter
Presentation Notes
Bond issued by local government, bond revenue used for qualified purposes, purchaser receives either a tax credit from the federal government and supplemental interest, or issuer receives direct subsidy (refundable tax credit) and pays full interest. Direct subsidy lowers net interest rate. Boulder is the only other green community example out there, where the funding is being used for a commercial PACE program.



Group Purchasing 

 Many people come 
together to purchase 
solar equipment and 
installation services in 
bulk 
 Economies of scale = 

lower price per watt 
 

 

Presenter
Presentation Notes
A community likely has unlimited freedom to initiate a bulk purchasing program. In general this does not necessarily require any specific state authorization and indeed, some private groups have done bulk purchasing on their own. However, a good policy environment at the state level may be necessary in order to get a large number of people interested.

Program options could include: 
 administration from a local government or a municipal utility  (e.g., San Jose, Orlando)
 privately organized coops with the assistance from a local government (e.g., RFP preparation, technical assistance, marketing, etc.). Examples include Portland and San Francisco.
 totally private (District of Columbia cooperatives)

Bulk purchasing could be set up through a jurisdictionally based system (e.g., San Jose for municipal employees) and/or done through a partnership with local large employers. This type of program could be coupled with other complimentary programs such as a solar loan fund, solar site evaluations, informational seminars etc.  It seems well suited to programs that take a full spectrum approach to creating solar opportunities for local residents. However, limiting eligibility to certain sectors of people could be construed as creating unfair advantages for certain groups. Working with businesses such as 1BOG could be advantageous in that they have existing supplier relationships, understand how to run a successful program, and can handle a variety of different solar related services. If the local government has sufficient resources and expertise, it could act as an organizer on behalf of a non-government affiliated group, assisting them with preparing the group purchasing offering (e.g., issuing an RFP, selecting a supplier, communication and outreach).

Web sites for existing programs:
Solarize Portland: http://www.portlandonline.com/bps/index.cfm?&c=51902
San Jose SunShares: http://www.baclimate.org/impact/sunshares.html 
Georgetown Solar Cooperative: http://georgetownenergy.com/ 
Mt. Pleasant Solar Cooperative: http://www.mtpleasantsolarcoop.org/index.htm



Property Assessed Clean Energy  

 
 

 
 

 
                       

Property owner 
pays assessment 
through property 
tax bill  
(up to 20 years) 

Proceeds from 
revenue bond or 
other financing 
provided to 
property owner 
to pay for energy     
project 

Property owners 
voluntarily sign-
up for financing 
and make energy 
improvements 

City creates type 
of land-secured 
financing district 
or similar legal 
mechanism (a 
special assessment 
district) 

Local Examples: Jefferson City, Cole County, others 
coming soon? (see http://www.mocefllc.com/)  

Presenter
Presentation Notes
28 states + DC have authorized PACE. Not authorized in KS, but has been in MO (see Jefferson City program, residential suspended). While PACE has encountered some roadblocks, does have potential to extend financing to different entities.  If you’re a charter city or have similar freedom to create programs without state authorization, it could be an option.  Not necessarily best option, though.

http://www.mocefllc.com/
http://www.mocefllc.com/
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 Limited options in both Missouri and Kansas 
 Local governments and utilities can develop 

loan programs: 
–  direct loans (e.g., revolving loan fund) 
–  loans through private lenders (e.g., credit 

enhancement) 
 Benefits and drawbacks exist for both 

approaches 
 The goal is to increase access to financing or 

induce additional improvements  
 Various funding options exist 

 
 

Financing:  Attractive Loan Options 

 

Presenter
Presentation Notes
The two main options both have benefits and drawbacks…

Direct Loans: On the down side, direct loans require municipal expertise and staff time (may or may not exist) and do not leverage private capital (i.e., impact may be limited by the funds available). However, they can be relatively simple to set up, local experience and expertise may in fact exist, and the program can be formulated to meet targeted markets and goals without the need to consult a financing institution. Still, underwriting standards must be maintained or loss risk will occur and costly collateral or security may be required from borrowers. A direct loan itself could be structured as a self-sustaining revolving loan fund where repayments of principal and interest replenish the fund (and hopefully offset program costs, any costs of capital, inflation).  A cautionary note: Issuing many long-term loans will deprive the fund of the ability to make additional loans. For residential loans, the tax advantages or availability of home equity loans may reduce the usefulness of the revolving loan. The virtue of a revolving loan fund may lay more in access to capital than loan terms. Use of state or federal funds may carry strings which inhibit the usefulness of the fund and make it less flexible.

Loans Through Private Lenders: A community may work with banks, credit unions to, offer solar specific financing programs, fund interest rate buy-downs, and/or offer credit enhancements. Credit enhancements might take the form of a loan-loss reserve fund or guarantee. These measures allow a local jurisdiction to do more with less. Instead of providing 100% of the loan capital, they may fund loan loss reserve fund of 2-10% of the aggregate volume of loans. This decreases risk for the lender, creating opportunities for improved loan terms for customers. Programs may still be flexible (especially if credit enhancements are used), and this approach makes use of the lender’s much greater access to capital and likely greater lending expertise. However, may also result in a decreased level of control over underwriting standards and more rejections than with a directly administered program.

For Lenders the partnership option may have advantages such as: 
The ability to enter new markets
The chance to expand their customer base and possibly enroll customers in new services
The opportunity to increase awareness about solar
Origination costs may be lowered through outreach efforts by local government
Technical support from local government can be used to ensure quality installations





Community Shared Solar 

Seattle City Light’s Jefferson Park Project 

Presenter
Presentation Notes
City Light partnered with Seattle Parks and Recreation to build three new picnic shelters with roofs made of solar electric panels. The shelters are part solar power plant and part gathering place to educate and inspire visitors. The project is estimated to produce 24,000 kilowatt-hours (kWh) of clean, renewable electricity each year-enough to run 3 households or brew 146,000 pots of coffee.

Community  solar can have a variety of different flavors on the implementation side, but the chief advantage of community solar is that it lets people/customers who would otherwise not be able to go solar  to invest in a solar system. This sector includes:
 Renters
 People who do not have a good site on their property (e.g., only 22-27% of residential roofs can support solar according to a recent NREL estimate

An additional benefit is that similar to an aggregation program, $/W costs will likely be lower for a large system.  However, this may be balanced by the fact that it may be difficult to access the benefits of tax incentives under some community models Additional obstacles exist in the area of securities regulation (i.e., selling shares in an investment and the accompanying regulatory requirements). Depending on how the program is set up however, it can make solar available to customers with a lower cost for smaller increments of capacity. Community solar may in the long-run be a cheaper option than owning on-site solar for customers. In some cases, participation may increase the customer bill, but the customer is purchasing locally generated solar under what is typically a fixed price regime (i.e., no increases over time), which may ultimately turn out to be a benefit. At the very least, the customer is purchasing clean energy from a local system, which many would consider preferable to purchasing commodity green power (i.e., RECs) or “brown” energy.”

Secondary benefits of community solar include optimal project siting, increased public understanding of solar, generation of local jobs, and opportunities to test new financing mechanisms.

As typically arranged, people get “credits” on electric bill through virtual net metering  - Alternately, the customer could get a monetary credit on electric bill. This is often referred to as virtual net metering, and the state policy environment is important as many states do not require utilities to offer such an arrangement. Jurisdictions with municipal utilities have leeway to design virtual net metering programs themselves. A monetary payment could either based on production or a flat payment (as with SunSmart). With utility-sponsored model, participants get credit or payment on utility bill proportional to their contribution and how much electricity the system produces (or it could just be a flat credit).  Usually participants don’t actually own system, it’s owned by utility and participants are paying to receive benefits of system.

Example, Sacramento Municipal Utility District (SMUD) Solar Shares
In July 2008, the Sacramento Municipal Utility District (SMUD) launched an innovative green pricing program called SolarShares. The program, the first of its kind, allows customers to purchase a portion of the solar energy generated by a 1-megawatt PV installation in Sacramento County. SMUD purchases the output of the third-party-owned system and resells it to SolarShares customers for a fixed monthly fee based on customer electricity usage and the size of the block they choose to purchase. Customers can buy the output of 0.5-kilowatt increments up to 4 kilowatts. Participants currently spend an extra $4 to $50 on their electric bill each month, and SMUD credits the value of that generation to each participant’s energy bill through virtual net metering. The program sold out the initial 1-megawatt PV system in the first 6 months, and enrollment has remained stable at about 700 participants. The following Web site has details on the district’s SolarShares program: www.smud.org/en/community-environment/solar/pages/solarshares.aspx. The Solar Shares program actually increases  the electric bill of participants but it does allow them to replace their use with locally produced solar at a relatively low cost. Impact actually differs by season and may result in a bill decrease during some months. The fixed fee does not increase although bill credit values may increase over time (i.e., price certainty) as electricity prices increase.

For further information, please view the Solar Powering Your Community Guide to Local Governments section on community solar:
http://solaramericacommunities.energy.gov/resources/guide_for_local_governments/2/8/ 




 Property tax exemption in Kansas for 
customer-sited facilities 
 Limited information available in Missouri on 

property tax assessment 
 “Renewable Energy Generation Zones” 

authorized in Missouri (abatement of at least 
50% for 10 years if adopted) 
 4.225% state sales tax in Missouri, plus local  
 6.3% state sales in Kansas, plus local  

Property & Sales Tax Exemptions 



Q & A 



Introductions & Discussion 

Creating a Regulatory Landscape for Solar 

Break 

Understanding Utility Regulations 

Understanding Solar Financing 

Installing Solar on Municipal Facilities 

Break 

Local Speaker 

Next Steps for Solar in Region 

Agenda 

08:40 – 09:00 

09:00 – 09:50 

09:50 – 10:00 

10:00 – 10:30 

10:30 – 11:00 

11:00 – 11:30 

11:30 – 11:40 

11:40 – 12:10 

12:10 – 12:30 



Process 

Option 1: Direct Ownership 

Option 2: Third Party Ownership 

Decide on 
Ownership 
Structure 



 Are you a taxpaying entity? 

 Do you have access to financing or available cash? 

 How does this compare to other opportunities? 

 Can you enter into long-term contracts? 

 Do you want to own the system? 

 Do you have a municipal utility? 

 Do you need the RECs for compliance? 
 

Ownership Structure Decision 



Process 

Location 
Selection 

Site 
Assessment 

Finance 
Project 

Installer 
Procurement Construction 

Decide on 
Ownership 
Structure 

Option 2: Third Party Ownership 

Direct Ownership 

Third Party Ownership 



Process 

Location 
Selection 

Site 
Assessment 

Finance 
Project 

Installer 
Procurement Construction 

Decide on 
Ownership 
Structure 

Option 2: Third Party Ownership 

Direct Ownership 

Third Party Ownership 



 Who is using the energy? 

 Where is the energy being used? 

 What is the user’s energy load? 

 What is the user’s energy cost? 

Step 1: Location Selection 



Step 1: Location Selection 

Rooftop Ground 



Process 

Location 
Selection 

Site 
Assessment 

Finance 
Project 

Installer 
Procurement Construction 

Decide on 
Ownership 
Structure 

Option 2: Third Party Ownership 

Direct Ownership 

Third Party Ownership 



 Solar Access Rights 

 Interconnection 

 Wind loading 

 Roof age, type, & warranty 

 Electrical configuration 

 Slope, Shading and orientation 

 

Step 2: Site Assessment 



 Usable acreage 

 Slope 

 Distance to transmission lines 

 Distance to graded roads 

 Conservation areas 

 

Step 2: Site Assessment 



Process 

Location 
Selection 

Site 
Assessment 

Finance 
Project 

Installer 
Procurement Construction 

Decide on 
Ownership 
Structure 

Option 2: Third Party Ownership 

Direct Ownership 

Third Party Ownership 



 Direct purchase 

 Grant financed 

 ESCO/performance contracting 

 Loans 

 Bonds 

Step 3: Finance Project 



Process 

Location 
Selection 

Site 
Assessment 

Finance 
Project 

Installer 
Procurement Construction 

Decide on 
Ownership 
Structure 

Option 2: Third Party Ownership 

Direct Ownership 

Third Party Ownership 



 Designs the project 

 Completes necessary permitting requirements 

 Works with the utility to file for interconnection 

 Assists in procuring components 

 Applies for incentives 

 Manages project construction 

EPC = Engineer, Procure, Construct 

Step 4: Installer Procurement 



Process 

Location 
Selection 

Site 
Assessment 

Finance 
Project 

Installer 
Procurement Construction 

Decide on 
Ownership 
Structure 

Option 2: Third Party Ownership 

Direct Ownership 

Third Party Ownership 



Pros 

 Low – cost electricity 

 REC revenue 

 Maximize underutilized 
spaces 

Cons 
 Large upfront cost 

 Long term management 

 Can’t take all incentives 

 Development risk 

 Performance risk 

Direct Ownership 



Process 

Location 
Selection 

Developer 
Procurement 

PPA & Lease 
Negotiation Construction 

Decide on 
Ownership 
Structure 

Third Party Ownership 

Direct Ownership 



Process 

Location 
Selection 

Developer 
Procurement 

PPA & Lease 
Negotiation Construction 

Decide on 
Ownership 
Structure 

Third Party Ownership 

Direct Ownership 



Process 

Location 
Selection 

Developer 
Procurement 

PPA & Lease 
Negotiation Construction 

Decide on 
Ownership 
Structure 

Third Party Ownership 

Direct Ownership 

RFP vs RFQ 



Avoid Five Common Pitfalls: 

 RFP/RFQ specifications are too restrictive or too 
unstructured 

 Competing measures of system efficiency 

 Finding sufficient number of qualified bidders 

 Lack of effective O&M program 

 Lack of strong monitoring program 

 

Step 2: Developer Procurement 

Source: NREL Webinar “Procuring and Implementing Solar Projects on Public Buildings: How to 
Avoid Common Pitfalls” December 8, 2010 
 

Presenter
Presentation Notes
An RFP can be issued for a single site, multiple sites within a jurisdiction with multiple departments, or on behalf of multiple jurisdictions with sites.
Local governments should write and issue a request for proposal (RFP) in compliance with the procurement office. It is recommended that a residential or commercial customer solicit bids and interview at least three  potential contractors.  




In Santa Clara County, CA, nine municipalities 
collaboratively bid out 47 sites. Benefits include: 

Step 2: Developer Procurement 

Source: NREL Webinar “Procuring and Implementing Solar Projects on Public Buildings: How to 
Avoid Common Pitfalls” December 8, 2010 
 

10-15% reduction in energy cost 

50% savings in administrative costs 

Presenter
Presentation Notes
A great example for collaborative procurement is an effort pioneered by a regional collaborative initiative in California led by Santa Clara County, 9 jurisdictions with 47 sites banded together to procure solar services. The resulting effort led to several significant benefits:
Energy cost reductions of 10‐15%
Market‐leading contract terms
Early achievement of GHG goals, and 
50% savings in administrative and transaction costs. 
In addition to these, participants:
Conserve government funds available for capital equipment
Reduce greenhouse gas emissions from local government operations
Reduce dependence on fossil fuels
Stabilize the cost of electrical energy during a time when we expect prices to rise sharply (hedge against rising and volatile electricity rates)
Reduce the cost of photovoltaic systems through volume purchasing/ aggregated projects
Reduce vendor costs through economics of scale and standardization of purchasing methods
Help smaller cities leverage technical expertise using a shared collaborative resource pool
Minimize workload for cities through the use of turnkey installations of solar systems including financing, installation, maintenance, and operation
Support / stimulate the creation of local clean tech jobs
Encourage use of local technologies and resources
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Direct Ownership 



Negotiation points: 
 Fixed or floating electricity price 

 Price escalator 

 Contract term length 

 Property taxes 

 Liability 

 Performance guarantee 

 Regulatory risk 

 

Step 3: Contract Negotiation 

Presenter
Presentation Notes
Regulatory risk
Net metering
 SREC or incentive risk – NJ? In some cases developers tried to renegotiate with PPA offtaker



Process 

Location 
Selection 

Developer 
Procurement 

PPA & Lease 
Negotiation Construction 

Decide on 
Ownership 
Structure 

Third Party Ownership 

Direct Ownership 



Pros 

 No upfront cost 

 No O&M costs 

 Low risk 

 Predictable payments 

 

Cons 
 Market electricity price 

risk 

 Limited opportunity in 
PA 

 Don’t keep RECs 

Third Party Ownership 



 States that allow PPA providers to operate 
without being regulated as utility 

 State financial incentives – tax credit or rebate 

 REC market 

 Good net metering and interconnection 

 PPA providers allowed to net meter 
 

Factors PPA Providers Look For 



Case Study: Kansas City 

Source:  Solar Ready KC 

The City will lease 40 – 80 rooftop grid 
connected 25 kW solar PV installations  



Case Study: Kansas City 

Location 
Selection 

Developer 
Procurement 

PPA & Lease 
Negotiation Construction 

Decide on 
Ownership 
Structure 

Third Party Ownership 

Direct Ownership 

Proposals due 
July 2012 



Q & A 



Introductions & Discussion 

Creating a Regulatory Landscape for Solar 

Break 

Understanding Utility Regulations 

Understanding Solar Financing 

Installing Solar on Municipal Facilities 

Break 

Local Speaker 

Next Steps for Solar in Region 

Agenda 

08:40 – 09:00 

09:00 – 09:50 

09:50 – 10:00 

10:00 – 10:30 

10:30 – 11:00 

11:00 – 11:30 

11:30 – 11:40 

11:40 – 12:10 

12:10 – 12:30 

 



Activity: Addressing Barriers 

Right Now During Session After Break 

Write answer on card  Compile results Group discussion 

What is the greatest barrier to solar adoption in 
your community? [Green Card] 



[Results from Survey] 
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10:30 – 11:00 

11:00 – 11:30 

11:30 – 11:40 

11:40 – 12:10 

12:10 – 12:30 

 



Introductions & Discussion 

Creating a Regulatory Landscape for Solar 

Break 

Understanding Utility Regulations 

Understanding Solar Financing 

Installing Solar on Municipal Facilities 

Break 

Local Speaker 

Next Steps for Solar in Region 

Agenda 

08:40 – 09:00 

09:00 – 09:50 

09:50 – 10:00 

10:00 – 10:30 

10:30 – 11:00 

11:00 – 11:30 

11:30 – 11:40 

11:40 – 12:10 

12:10 – 12:30 



Activity: Next Steps 

What do you pledge to do when you leave 
today’s workshop? [Orange Card] 



Q & A 



NC Solar Center / DSIRE 
 

jrbarne2@ncsu.edu 
(919) 513 - 0792 

Justin Barnes 
Meister Consultants Group 

 
jayson.uppal@mc-group.com  

(617) 209 -1990 

Jayson Uppal 
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