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[Courtney Kendall] Slide 1: Good afternoon, my name is Courtney Kendall from the National Renewable Energy Laboratory and I’d like to welcome you to today’s webinar. We’re excited to have you with us today.  

Before we get started, I have a few items that I would like to cover. 

First, I want to mention that this webinar will be recorded, and everyone today is on listen-only mode. You have two options for how you can hear today’s webinar. In the upper right corner of your screen, there is a box that says “Audio Mode” – this will allow you to choose whether or not you want to listen to the webinar through your computer’s speakers or a telephone. As a rule, if you can listen to music on your computer, you should be able to hear the Webinar. Select either “Use telephone” or “Use Mic and speakers”.  If you select “Use telephone” the box will display the telephone number and specific audio PIN you should use to dial in. If you select “Use Mic and speakers” you might want to click on “Audio Setup” to test your audio.

We will have a Q&A session at the end of the presentation. You can participate by submitting your questions electronically during the webinar. Please do this by going to the questions pane in the box showing on your screen. There you can type in any question that you have during the course of the webinar. Our speaker will address as many questions as time allows after the presentation.   

And now I would like to introduce Sarah Truitt. Sarah is the Technology Deployment Manager for the Soft Cost Subprogram at NREL, and oversees the Solar Deployment and Market Transformation team.     

[Sarah Truitt]

Hello and welcome to the last webinar in the U.S. Department of Energy (DOE) SunShot Summer Webinar Series. Today’s presentation, “Regulatory Strategies for Driving the Distributed Solar Market,” will provide an overview of regulatory actions that support distributed solar markets. Throughout the presentation we’ve included examples (or “spotlights”) to highlight where different regulatory actions have been successful throughout the country. 
Slide 2: The U.S. Department of Energy (DOE) Solar Program, in coordination with the National Renewable Energy Laboratory (NREL) is hosting the Solar Technical Assistance Summer Webinar Series for state policymakers and staff. 

There have been five webinars presented since July with this sixth webinar being the last in the series. The series aims to provide policymakers with the best information on policies, regulations, technologies, resources and financing mechanisms necessary to support increased adoption of solar photovolatics (PV) and reduce the cost of solar energy systems.

Slide 3: The DOE SunShot Initiative is a collaborative national initiative to make solar energy technologies cost-competitive with other forms of energy by reducing the cost of solar energy systems by about 75% by the end of the decade. For more information about the broader initiative visit the DOE SunShot website at www.energy.gov/sunshot.

The Solar Technical Assistance Team, or “STAT” as we commonly refer to it, is a team of solar technology and deployment experts who ensure that the best information on policies, regulations, financing, and other issues is getting into the hands of state government decision makers when they need it. State legislative or regulatory bodies and their staff can request technical assistance by emailing stat@nrel.gov - requests are reviewed on a rolling basis. 

Slide 4: Today’s presentation will begin with a very brief review of distributed solar generation, and then we’ll jump right into talking about regulatory strategies that states and localities can use to develop a distributed solar market. We’ll also be highlighting some of these regulatory strategies in practice throughout. Before we conclude I’ll point you to some helpful resources for developing a distributed solar generation market through policy and regulatory options. 
Slide 5: During this session, you will:

· Gain a better understanding of the role regulators and their staff play in developing a DG solar market 

· Learn about different regulatory options and strategies to drive the DG solar market

· Learn about some successful examples from the “field” 

Slide 6: On your screen, a poll should pop up….this is a True/False question to check your understanding of solar technologies…

A grid-connected Photovoltaic (PV) system (without batteries) will provide power to a building when the electrical grid experiences an outage. (T/F) The answer is FALSE. We will get into this information on the next slide. 
Slide 7: Distributed Generation, or “DG”, is a popular term for localized (near the point where the power is used) or on-site power generation – it can be either grid-connected or off-grid (not connected to the utility grid, so it operates with batteries) or a hybrid grid-connected with battery back-up (where a dedicated load is configured for the battery in case of outage)
In this session, we are focusing primarily on distributed solar photovoltaic (PV) installations that are connected to the grid. 
· More than 64,000 grid-connected PV installations were completed in 2011, (30% increase over the number in 2010). At the end of 2011, nearly 220,000 PV installations were connected to the U.S. grid, of which 188,000 were residential installations. (IREC Market Trends Report)
Here’s a schematic of a grid-connected system. A very simple explanation of how this works is: Sunlight hits the PV modules and creates direct current (DC) power. The DC power travels through wires to the combiner box, down to the inverter, where it is converted into alternating current (AC) that we use in our homes/ buildings. 
Slide 8: If you’ve attended any of our other webinar sessions, you’ve probably seen this solar resource map before. What we’re trying to illustrate here is that solar resources are available all over the U.S. – though some regions have more than others.  The greatest solar resources PV are found in the Southwest, and the lowest solar resources for PV are found in the Northwest. 
You may have seen a map comparing the U.S. solar resources to that of Germany. Germany has the same resources as Alaska…but is the #1 solar market worldwide and has 27GW cumulative installed capacity. (Compared to 4 GW DC in U.S. as of 2011).
We want to emphasize that with proactive policies and regulation, a robust solar DG market can be developed in almost any state. In fact, in the first quarter of 2012, New Jersey overtook California to lead the nation in quarterly installations for the first time. (SEIA) New Jersey is a prime example of a state that does not have strong solar resources but has created a supportive policy and regulatory environment that has helped to build one of the largest solar markets in the US. 
Slide 9:
Because DG is located near the point of consumption, it provides:

· Fewer line losses because you don’t transport energy over long distances
· Relieves stress off the electrical transmission and grid systems,
· Local power reliability if you have a battery back-up system.

Other benefits include:

· Enhanced energy security from distributed energy source and diversity in fuel mix,
· Monetary savings in an outage (battery back-up)
· Delay transmission upgrades (by the utility)
· In-State workforce development
· Green job creation 
Slide 10: Some potential drawbacks associated with distributed solar include voltage frequency irregularity, safety and islanding concerns. 
Voltage irregularity due to the fact that sun is not shining consistently all of the time, clouds blow over and array voltages drop. 

Islanding refers to the condition in which a distributed (DG) generator continues to power a location even though electrical grid has gone down. Islanding can be dangerous to utility workers, who may not realize that a circuit is still powered, and it may prevent automatic reconnection of devices. For that reason, inverters include an anti-islanding device that automatically disconnects the system from pushing power back to the grid when there’s an outage. If you have battery-backup, those dedicated loads will still receive power from the PV system.

These challenges are addressed through various codes and standards as well as policy and regulatory solutions. 
The policy webinar held on August 22nd covered installer licensing/certification, permitting and inspection standards. If you missed this webinar session, you can access it through the DOE SunShot website. Today we’ll discuss regulatory strategies, including interconnection standards, which can help alleviate safety concern. 

Slide 11: Here’s a list of the regulatory options we’ll discuss today: Net-metering, interconnection, utility business models, rate design and revenue protection. We’ll also cover a few niche incentives that flow from a regulatory approach. These include: Public Benefits Funds, Green Pricing Programs, and Performance Incentives (such as Feed-In Tariffs). 

Before we get into the individual strategies, I’ll briefly outline the complexity of the electricity market landscape and touch on the roles of regulators and legislators within the market. 

Slide 12: This slide outlines various legislative and regulatory roles for driving the market for distributed solar generation. 

· Utility Regulators – Local, State, Federal –The Federal Energy Regulatory Commission (FERC) oversees “wholesale” markets throughout the country. These include “bulk” transactions that occur prior to state-jurisdictional retail sales of electricity. 

· Investor-owned utilities regulated by state public utility commissions,

· Publicly-owned utilities – which include rural electric cooperatives, municipal utilities and federal or state power authorities – are not generally regulated by state public service commissions. They are overseen by a variety of somewhat comparable organizations such as coop boards, municipal governments or federal regulators.
· Utility regulators are charged with (1) ensuring electric and gas utilities have a reasonable opportunity to earn sufficient revenue to recover their costs as well as a fair return on their investments and (2) protecting rate-payer interests and ensuring electricity rates are affordable…so they have a many constituents with competing priorities that need to be taken into consideration when making decisions about energy. 
· Policy and regulation are directly linked – state and local policymakers typically initiate new regulations through legislation – a few examples are:
· Net-metering - where a legislative policy has been enacted to require net metering, but the details of the execution are to be left up to the regulatory body. 

· Another example is enabling legislation that gives the utility commission authority to consider PV technologies as a rate-based asset during utility rate case decisions.

· Another example is when a state passes a Renewable Portfolio Standard (RPS) that requires that the utility meet the RPS with a certain percentage of renewable energy by a specified date. 
· Building Code Officials – are charged with promoting and enforcing building code standards – some of which may include provisions for distributed solar generation. Building Code Officials can also serve to educate the public on how distributed solar meets “green building standards”
Slide 13: You may have heard of FERC Order 1000. This doesn’t have a big impact on DG, but it does have an impact on renewables where generation is located far away from demand centers and additional transmission lines may be required to interconnect. 

The Federal Energy Regulatory Commission's Order No. 1000 (FERC Order 1000) became effective in October 2011. The new ruling reforms transmission policy affects renewables in a couple of specific ways. 
Order 1000 is likely to have a positive impact on renewable energy in two main ways:

1. It requires that transmission plans take into account public policy requirements such as state renewable portfolio standards (RPS).

2. It prescribes principles for regional transmission cost allocations, which assure that benefits and costs are appropriately distributed. 

Slide 14: A regional transmission organization (RTO) or independent system operator (ISO) serves as a third-party independent operator of the transmission system. As you can see on the map, there are currently 10 ISO/RTO regions across the U.S. and Canada. 
Several features of existing ISO and RTO wholesale electricity markets play an especially critical role in the development of renewable resources:

· Wholesale markets are open to all who wish to invest in and develop new resources
· Transmission planning can include renewables

· Prices are transparent, which allow developers to make intelligent decisions about whether to invest and what type of plants to build
· ISOs and RTOs collect RPS compliance data in some markets
Slide 15: You can see that this is a complex marketplace to navigate. There are numerous factors and regulatory structures that affect the market including:
· Whether you are in a regulated or deregulated market, 

· what the State Laws and local Codes and Ordinances look like, 
· What type of utilities operate in the area – Investor Owned Utilities (IOUs), Cooperatives, and Municipal Utilities (Munis)
· And whether you operate in an ISO/RTO Regions 
The point here is that there are a lot of nuances, it is not cut-and-dry, when it comes to policy and regulatory environments impacting distributed solar generation. 
Slide 16: Now that we’ve discussed those high-level factors influencing the development of solar generation markets, let’s get into more specific regulatory strategies that states can employ to help to drive a distributed solar generation market. 
The first step in preparing the market for a ramp up in distributed solar generation is to look at regulations that will enable those systems to be installed and connected to the grid in a safe, consistent manner. It is also important to consider the needs and the electric utility and the grid infrastructure. 

Interconnection standards specify the technical and procedural process by which a customer connects a PV system to the electrical grid. These standards include the technical and contractual terms that PV owners and utilities must abide by. State public utilities commissions typically establish standards for interconnection on the distribution-system, while FERC establishes standards for the higher-voltage transmission system. 
Many states have adopted interconnection standards or guidelines (which are weaker than standards), but some states apply them only to investor-owned utilities -- not to municipal utilities or electric cooperatives. 
The schematic here on the slide shows the line of questioning applied in California to determine what type of interconnection review is needed. Many states employ the same type of “triage” system that is designed to separate simple from more complex interconnections. California's "Rule 21" specifies standard interconnection, operating and metering requirements for distributed generation (DG) systems up to 10 megawatts (MW), with separate simplified rules for small renewables under 10 kilowatts. This graphic shows specific line of questioning for PV systems in CA to determine whether they qualify for the "simplified interconnection", “interconnection with some additional requirements” or if they require an "interconnection study.” The costs of this study are determined by the utility and paid by the system owner. 

Slide 17: As you can see here, 43 states, DC and Puerto Rico have adopted interconnection policies. 

The numbers indicate system capacity limit in kilowatts. Some state limits vary by customer type (e.g., residential versus non-residential - numbers on the state per system and limit on the residential and non-residential systems). “No limit” means that there is no stated maximum size for individual systems. Although, may run it through unit on the grid. Generally, state interconnection standards apply only to investor-owned utilities.  

There are several models to consider when developing an interconnection standard. Some interconnection models are the California Rule 21, Interstate RE Council’s Model IC Rules (first developed in 2005), and FERC Small Generator IC standards (for Transmission level- under 20MW. Useful model for states)
LINKS to resources are located in last slide. 
Slide 18: Net metering measures the net consumption of a home/building – typically through a single, bi-directional meter. When a customer’s generation from PV on their roof exceeds the use of electricity in the home, excess electricity flows back to the grid, offsetting electricity consumed by the customer at a different time during the same billing cycle. 
Net metering is required by law in most states, but these policies vary widely. One common variation between net-metering regulations is the treatment of net excess generation – some net-metering rules allow retail rates to be paid to the PV system owner for all excess generation, typically in a credits that rolls over from month to month. Other net metering rules specify that the utility and the PV owner “true-up” at the end of the year where the utility pays the PV owner a lower “avoided cost” rate per excess kWh generated over the course of the year. In some areas (like CO), you have a choice between these two arrangements. 
Slide 19:
This U.S. map shows those states that have adopted net-metering policies. 

The numbers indicate individual system capacity limit in kilowatts for residential and non-residential PV system owners. Overall, there are 43 states and DC that have adopted net-metering policies. The Interstate Renewable Energy Council (IREC) also has model net-metering rules on their website. 
Slide 20: The 2012 Freeing the Grid Report is a policy guide that grades all 50 states on two key programs: net metering and interconnection procedures. The report is in its sixth year of production, and is intended to help state policymakers, regulators, and industry stakeholders improve net metering and interconnection rules.  

According to the 2012 report, 16 states received an A-grade for their net-metering policies and 5 states received an A-grade for their interconnection standards. 

To receive an A-grade in net-metering, the policy must:

· Provide full credit to customers generating electricity with no subtractions. 
· Protect customers from any fees or additional charges associated with net-metering.
· Actively encourage distributed generation.
To receive an A-grade in interconnection, the interconnection standard must:

· Have no restrictions on DG systems that meet safety standards
· Actively facilitate the interconnection of grid-tied customer-sited DG, and

· Represent most or all state best practices
More info and full report available at www.freeingthegrid.org 

Slide 21: Because electric utility service is a natural monopoly, it is subject to public utility regulation in part, to protect consumers from the natural tendency of service providers to charge whatever the market will bear. So in a sense, ratemaking can be considered a consumer protection activity. Regulatory commissions oversee rates and tariffs that utilities propose to cover the cost of generating, transmitting and distributing power. 
Until recently, solar has not been treated as rate based generation asset – where utilities are allowed to recover costs associated with investing in PV installations. As solar becomes more common and considered for inclusion in the utility rate base, regulators will be tasked with the cost recovery evaluation process. 

NREL is currently analyzing the impact of distributed solar on utility profitability and rates, and analyzing regulatory options for addressing utility revenue erosion. 

Slide 22: 
While all states differ somewhat in their procedures, this graphic shows a very simplified rate design process where by 
1) The utility proposes a rate base or list of cost recoverable investments to the state utility commission, 
2) The utility commission reviews the utility’s proposal in one of two ways – they can evaluate the utility proposal based on the “used & useful” standard or the “prudence” standard. These two principles of utility regulation protect consumers from different potential abuses. ‘Used and useful’ ensures that ratepayers receive service in exchange for the recovery of costs, while ‘prudence’ ensures that the costs recovered are not excessive.

The commission will then issue a decision on the utility’s proposal and set a new rate base or approve recoverable investments. The utility then adjusts its rates according to the commission’s final decision. 

Slide 23: Austin Energy recently enacted a new solar rate tariff based on the added value that solar energy offers to the utility due to the distributed nature of residential grid tied PV systems. The rate paid to PV system owners for each kWh is currently 12.8 cents per kWh, based on the following attributes: 

· Loss savings 

· Energy savings 

· Generation capacity savings 

· Fuel price hedge value 

· T&D capacity savings 

· Environmental benefits 

The value of solar approach is still an avoided cost calculation at heart, but improves on that method by calculating an equitable, annually adjusted value for distributed solar energy. 
Slide 24: This brings us to our next poll. Are you familiar with these business models?
Utility Shared Asset, Utility Owned Asset at Customer/Host Site, both of these or neither of these. It seems as if half of you are not familiar about either, about 22% are familiar with both, and twenty percent are familiar with the Utility Owned Asset at Customer/Host Site. 
Slide 25: Customer sited solar PV systems that are owned by utilities is not a new idea. Utilities have been installing meters, transformers and wiring on customer property for decades and they are best positioned to continue providing such services. With the growing trend of utility ownership models, utilities may no longer merely be bringing electricity to customers they serve, but generating electricity at their locations as well. 

A utility business model must include a fair rate of return for the utility to provide electricity at a price that consumers can afford. Today we’ll discuss two different utility business model options 1) Utility shared asset configuration and 2) Utility owned at the customer host site. 

In each of these models, the distributed solar PV system is located at the customer’s site and there is no impact on the customer’s electricity consumption bill. The utility entices site hosts by either by (1) paying a premium rate (a rate higher than the existing retail price), or (2) paying the building owner a separate lease payment (either a fixed payment price or a payment based on performance) for the PV system. 

Slide 26: In the Utility Shared Asset Model, the utility would own the electrical controls and the power conversion assets (including the PV disconnect, meter and inverter). The property owner is relieved of the responsibility to provide AC power and maintain the inverter, but is responsible for maintaining the array and wiring from the meter to the array. 

In this model: 

· Utilities would have limited influence over location and sizing of the array.  
Slide 27:
In the Utility Owned at the Customer Host Site model, the utility owns all of the PV assets, installed on the customer’s property. The use of the site is handled under a lease agreement. 

Utilities benefit from this model by having 

· Control of siting of the PV system and can consider the most beneficial locations, system sizes and system designs.
In both utility models discussed, 
· There is a strong incentive for developing straightforward interconnection procedures 
· Aggregation of Renewable Energy Credits for RPS compliance is more straightforward. 
· The case for rate-based cost recovery may be strengthened. 
Slide 28: In 2009, Duke Energy launched its solar power initiative in North Carolina. The $42 million, 10-megawatt (MW) program is now among the nation's largest distributed generation demonstrations. 

The program includes 25 sites in North Carolina, comprised of homes, schools, and businesses. Each was selected based on the landowner's interest in solar energy, the site's proximity to the electrical grid and its solar potential. Duke Energy owns and maintains the solar equipment, as well as the electricity generated. In return, property owners receive an annual rental fee for use of their roofs or land.

Duke Energy developed its solar program in response to North Carolina's renewable energy standard, which was adopted in 2007. The mandate requires utilities to meet at least 12.5 percent of its North Carolina customers' electricity needs through new renewable energy sources or energy efficiency measures by 2021.

Over the life of the program, the cost to the average North Carolina residential customer will not exceed 8 cents per month. The estimated cost to commercial customers is 42 cents per month and $4.25 per month for industrial customers. The program is currently oversubscribed. 
Slide 29:  

This brings us to our next poll. Which of these incentive types are you familiar with? Public benefits funds, green pricing programs, performance incentives, more than one of these or none of these. It looks like a large majority of people are familiar with more than one of these. 
Slide 30: Some niche incentives that impact the utility and regulatory environment are public benefit funds, green pricing programs and performance incentives. These incentives can help drive the distributed solar generation market toward market saturation by addressing technology first costs and investor uncertainty. 

· Public Benefits Funds - Public benefit funds emerged from deregulation activities to retain public or system benefits such as technical research, low income subsidies, efficiency, and renewable energy investments. These benefits are generally expensed under regulation, but at risk in a competitive energy market. The funds were established through a $/kWh surcharge on a consumer bills, similar to cost recovery factors and most often used to fund renewable investment incentives. 

· Green Pricing Programs - Green pricing programs offer premium or green energy products to consumers, generally at a higher price. Typically administered by utilities, programs can offer a mix of renewable generation or one specific technology. The premiums are used to pay for utility owned generation or incentivize customer owned generation. Green pricing programs have often been used as the first point of entry for utilities in acquiring renewable energy in larger quantities, and their aggregate impact is an important part of renewable energy development (especially in smaller market areas). However, their overall importance has largely been supplanted by renewable portfolio standards (or RPSs) as drivers of renewable energy markets. 

· Performance Incentives - Performance incentive programs pay the consumer a ¢/kWh payment based on the electricity produced. Instead of an up-front payment when the PV system is installed, a production incentive provides continuing payments over time, and acts as a long-term security to obtain financing in lieu of a rebate if necessary. With the incentive dependent on the energy produced, continued system performance or reliability is enhanced. 

Feed-in tariffs are widely utilized in Europe. Feed-in tariffs are generally paid by utilities to solar system owners with systems interconnected on the utility side of the meter. Normally, FITs include are long term, fixed price contracts of up to 20 years for electricity.
Slide 31: As you can see here, there are 18 states, and Washington DC and Puerto Rico with public benefits funds that include renewable energy. The Database of State Incentives for Renewables and Efficiency (DSIRE) estimates total public benefit fund RE programs will be around $7.8 billion by 2017. This figure also does not include funds provided under the Federal Recovery Act.
Slide 32: Before concluding this webinar, we’d like to highlight a few helpful resources for Policymakers…

· Solar Powering Your Community Guide – Is a comprehensive resource to assist local governments and stakeholders in building local solar markets.

· The SunShot Energy Resources Center – is a comprehensive resource for state and local policymakers. The Resource Center contains Case Studies, Fact Sheets, How-To Guides, Model Ordinances, Technical Reports, and Sample Government Docs

· The Database of State Incentives for Renewables & Efficiency (DSIRE) – (which is where all of our maps in today’s presentation come from) is a great source for exploring policies and regulations passed in other states and local jurisdictions. 

· The Interstate Renewable Energy Council (IREC) – is a non-profit organization committed to accelerating the sustainable utilization of renewable energy. The IREC website provides information about incentives and other programs to support renewable energy, such as the model interconnection and net-metering rules we discussed today. 
Slide 33: And that concludes the SunShot webinar series. I would like to thank you all for your time and participation. 

All of the presentations in the SunShot webinar series will be recorded and posted on the DOE SunShot website: www.energy.gov/sunshot    

For more information or to request technical assistance on technology, programs and policy options through the solar technical assistance team, please email us at stat@nrel.gov 

Again, I want to thank you for your participation today and throughout the webinar series. We welcome you to ask questions by typing them in using the webcast software box on your screen.  

