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This article examines the policy and regulatory issues surrounding the implementation
of distributed generation. It is important for the United States to implement an
effective regulatory framework right to avoid falling further behind in global efforts to
de-carbonize electric power.

In 2010, carbon dioxide (CO2) emissions from energy production were the highest in history.®
The International Energy Agency (IEA) estimates that 44% of CO2 emissions in 2010 came from
coal, 36% from oil, and 20% from natural gas.? The IEA estimates that 80% of the power sector
emissions are locked in for 2020 and will arise from existing central generation and new central
generation construction.3 One alternative to centralized generation from these fossil fuels is
distributed generation (DG) from renewable energy.

DG can be defined as electric power generation occurring within distribution networks or on the
customer side of the substation, as opposed to occurring in the large, centralized generation
facilities built outside the distribution network on the transmission grid. The main DG electric-
generating technologies include combined heat and power (CHP), small wind installations, small
solar plants, fuel cells, and other forms of decentralized power sources that either generate
electricity or displace fossil fuel generation. DG has three key aspects: storage, renewable
generation, and renewable following natural gas plants.

DG has the potential to support the future of clean, reliable energy and the de-carbonization of
electric power by increasing the feasibility of local renewable generation and offering benefits,
such as additional overall system generation capacity and increased transmission efficiency. DG
encounters barriers in the current regulatory framework, which does not allow the full realization
of DG’s benefits. Because state policies and incentives drive renewable energy generation,* the
regulatory scheme plays an important role in helping or hindering the implementation of DG.

These DG resources constitute what one author calls one of the promising "Great Power Shifts"
away from centralized fossil fuel generation.® However, the regulatory framework for DG is still in
flux. This article addresses several current DG projects and the DG regulatory framework in the
United States, and suggests future policies to enable DG resources.

DG Background

Historically, central station power plants generate the majority of electricity used in the United
States. Electricity is transferred from power plants by the transmission and distribution (T&D)
system to customers. Electricity comes predominately from fossil fuels: in 2009, coal provided
45% of centralized electricity generation, natural gas provided 23%, nuclear power provided
20%, and hydroelectric provided 7%.6 The remaining 5% of generation came from other sources,
some of which are renewable resources.”

In 2009, approximately 2,115 million metric tons (mmt) of CO2 were produced as a result of the
electric power generation from coal (1,742 mmt) and natural gas (373 mmt).8 Total emissions
from electric power generation were approximately 2,160 mmt,® making coal and natural gas
responsible for more than 97% of the CO2 emissions produced from electricity. Demand for
renewable energy generation grows as the awareness of environmental benefits from clean
generation spreads. Due to increased pressure for clean generation, a 2% decrease in the share
of electricity produced by burning coal is expected by 2035.10

Accordingly, the U.S. Energy Information Administration (EIA) expects electricity generated from
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renewable distribution to increase to a total share of 14% to 16% by 2035." Sophisticated
"Active Distributed Power Networks" projects in Denmark, "Localized Portfolio Standards" in
Boulder, and increasing city and citizen pressures in the United States suggest that local or
distributed renewable generation could provide up to 50% of electricity to particular areas of the
country by 2020.12 Colorado clean energy businesses are actively engineering DG projects
throughout the world. One example is Fort Collins’s Fort ZED, which has a goal of a net Zero
Energy District of DG by 2020.13

Similarly, Spirae, Inc., a Fort Collins renewable and distributed energy company, has proven
through its work in Fort ZED and in Denmark that 50% renewable DG by 2030—and even 100%
renewable DG—is achievable:

[A] 100 percent renewable energy supply based on domestic resources is physically
possible, and . . . the first step toward 2030 is feasible to Danish society.*

The EIA’s projected 14% to 16% share of overall 2035 U.S. electricity generation still falls
significantly behind the 50% projected capabilities in Denmark, Fort Collins, Boulder, California,
and other parts of the United States.

DG would involve shifting the local, state, and federal policy focus away from centralized power
and transmission facilities and toward distributed, localized resources to increase efficiency and
decrease CO2 emissions and costs. Although most states and the federal government already
have implemented policies aimed at facilitating the growth of renewable resources, a lack of
regulatory uniformity remains for DG.'® This regulatory uncertainty poses a challenge not only to
continued implementation of new renewable energy facilities, but also to the integration of one of
the most dynamic methods of reducing greenhouse gases (GHGs)—electricity storage.

As the technology of electric storage evolves, the regulatory regime will be playing catch-up to be
effective. Similarly, although the current regulatory regime contains some interconnection
standards, many of these standards have resulted in long wait lists and imposed restrictions on
applicability.*® To promote and encourage renewable DG, this article examines the regulatory,
legislative, and policy initiatives available and necessary to enhance the full use of DG
capabilities.

Benefits and Technical Challenges

The Los Angeles Department of Water & Power (LADWP) touted DG in its 2010 Power Integrated
Resource Plan. It stated:

The promise of DG is to provide electricity to customers at a reduced cost and more
efficiently than the traditional utility central generating plant with transmission and
distribution wire losses. Other benefits that DG could potentially provide, depending on the
technology, include reduced emissions, utilization of waste heat, improved power quality
and reliability and deferral of transmission or distribution upgrades.”

Itron’s 2010 "Impacts of Distributed Generation: Final Report"” to the California Public Utility
Commission (CPUC) states:

Compared to the rest of the United States, California has a significant amount of DG
installed on the grid, particularly solar. . . . [A]s yet there are no noticeable impacts on the
distribution and transmission infrastructure, based on performed studies.®

Itron then identified future issues for continued evaluation of DG’s impacts on distribution feeders
and DG’s contribution to reducing peak demand through both existing technology and
technologies under development. Lists of potential benefits and technical challenges appear
below.

Potential benefits include:

directly connecting DG into substations or behind the meter

adding generation capacity at the customer site for continuous power and backup supply
adding overall system generation capacity

freeing up additional system generation, transmission, and distribution capacity
relieving transmission and distribution bottlenecks

supporting maintenance and restoration for power system operations by providing potential
generation of temporary backup power

reducing load and replace peakers

providing greater control of the grid

providing greater localized power and local ownership of energy issues

improving efficiency

providing greater capacity control

democratizing the electricity system

allowing local control over the economics of power supply.

Potential technical challenges include:

problems and/or delays with interconnection regulations

problems attempting to connect with the utility transmission system or grid

problems seeking to net meter, particularly with multiple DG sources

increased pressure on utilities to balance generation and demand

Volt-Var management, Watt-Volt management, curtailment, Watt-frequency management,
voltage Sag ride-through, and dynamic grid stabilization (inertia)

potential to eventually strand existing centralized generation assets

e impacts of variable renewable resources on distribution feeder voltage and harmonic levels
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o redesign of distribution system as a supply source.®

Despite a number of policies geared toward supporting renewable energy and DG, some of which
are discussed below, the lack of uniformity and other regulatory issues may challenge
implementation.2° The new rules for electricity generation and distribution in the coming "age
where households and businesses will be both producers and consumers of electricity" are still
being developed.?!

DG Regulatory Framework: Federal and State

The genesis of DG facilities in the United States was qualifying facilities (QFs) in the Public Utility
Regulatory Policy Act (PURPA) of 1978. QFs include CHP facilities and other small power
producers; QFs were the precursor to DG facilities. Most QFs interconnect to the utility high
voltage transmission line. DG facilities, on the other hand, typically are located on the lower
voltage distribution side—either at or inside the substation, or inside the meter.

Therefore, a useful definition for DG focuses on both the point of connection and the location. The
Swedish Royal Institute of Technology’s Department of Electric Power Engineering defines DG as
"an electric power source connected directly to the distribution network or on the customer side
of the meter."?2 DG facilities include solar, wind, hydroelectric, geothermal, engines, turbines,
fuel cells, and batteries.

In 2010, Colorado HB 1001 amended a previous requirement for solar electricity within the wider
renewable energy system. A Colorado investor-owned utility (IOU) must have a certain
percentage of its retail sales come from either wholesale DG—30 megawatts (MW) or less—or
retail DG (on customer property limited to 120% of customer’s load), regardless of technology
type, according to the following schedule:23

e 1% of its retail electricity sales in 2011 and 2012

e 1.25% of its retail electricity sales in 2013 and 2014

e 1.75% of its retail electricity sales in 2015 and 2016

e 2% of its retail electricity sales in 2017—19

e 3% of its retail electricity sales in 2020 and each following year.?*

Beginning January 1, 2015, the Colorado Public Utility Commission (PUC) may reduce the DG
requirement if a utility submits an application and the PUC finds that the requirement is no longer
in the public interest. On the other hand, if the PUC finds that the public interest demands a
higher DG requirement, it must report its findings to the General Assembly. By contrast,
California has a goal to advance 12,000 megawatts (MW) of renewable DG onto its system by
2020 as part of its 33% Renewable Portfolio Standard mandate.?®

Leadership for DG policies and programs has come from European Union countries such as
Denmark, from the state of California, from the U.S. Department of Defense (DOD), and from
several municipal utilities.?® FortZED in Fort Collins is a DG innovator and currently represents
approximately 10% to 15% of the Fort Collins municipal utilities’ distribution system. This
percentage is expected to grow to 50%. Spirae uses the term "Active Distributed Power
Networks" in its worldwide distributed generation projects in Fort ZED and in Denmark.?” The
Austin, Texas municipal utility, Austin Energy, has a similar DG project called the Pecan Street
Project:

Our Smart Grid 2.0 is about managing and leveraging Distributed Generation (Solar PV,
Micro Wind, etc [sic]), Storage, Plug-In Hybrid Vehicles, Electric Vehicles and Smart
Appliances on the customer side of the meter. . . . The vision . . . is to solve the energy
problem . . . by reinventing the power sector via moving into new energy models, including
interconnecting with the transportation sector.28

Sacramento Municipal Utility District today has 20 MW of installed DG, with a goal of 130 MW
net-metered solar by 2016.%° LADWP is another municipal utility that is a DG innovator; it
currently has 350MW of customer-installed DG, with thousands of DG installations planned.3°
Boulder is looking to increase renewable DG through either its franchise agreement or
municipalization.3! Boulder uses the term Localization Portfolio Standard to describe the city’s
future distributed renewable generation efforts.32 Other municipal utilities focusing efforts on DG
include Riverside, California and Jacksonville, Florida.

Regulation Depends on the State or City

The regulation of electricity generation is split between the federal government and the states.
Pursuant to the Federal Power Act, the Federal Energy Regulatory Commission (FERC) regulates
the wholesale electric markets, including interstate transmission.33 Generally, FERC oversees the
interconnection of generators connected to the higher-voltage transmission system. States, on
the other hand, regulate the retail electric markets and oversee the interconnection of generators
connected to the lower-voltage distribution lines through a PUC. Most DG systems connect via
the lower-voltage distribution grid, and are regulated by PUCs rather than FERC. FERC'’s policies,
however, can still drive change at the state level.

Federal Integration of DG

Historically, FERC has had little jurisdictional authority over small generation facilities. However,
Section 210 of PURPA provided a legal framework for mostly smaller, privately owned QFs to
interconnect to the transmission system and sell electricity to a regulated utility.3* PURPA
mandated that local utilities purchase excess power generated by the QFs at the utility’s avoided
cost rate.3® This reform created largely unregulated sources of electricity to compete with
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existing regulated utilities.

Congress passed the Energy Policy Act of 2005 (EPAct) and tightened certain restrictions of
PURPA.36 Under the EPAct, a public utility is no longer obligated to enter into a new contract with
or purchase power from a QF that has nondiscriminatory access to certain types of developed
markets, including the FERC-regulated Regional Transmission Organizations (RTOs) and
Independent System Operators (1SOs). RTOs and ISOs are independent transmission companies
that manage transmission facilities owned by public utilities; they ensure that no class of
generators is favored by the transmission system.

Subsequently, FERC issued a rulemaking, known as Order 2006, establishing standardized
procedures for the electrical interconnection of small QF generators with all FERC-jurisdictional
public utilities (as well as some non-jurisdictional utilities, such as publicly owned cooperatives or
federal power agencies though reciprocity access to FERC-jurisdictional markets).3” FERC
specifically noted that it was issuing the "Small Generator Interconnection Procedures™ and
"Small Generator Interconnection Agreement” to "facilitate development of non-polluting
alternative energy sources."38 In Order 2006, FERC acknowledged that it had limited jurisdiction
but expressed a desire for states to adopt similar policies modeled after Order 2006:

[T]1he Final Rule applies only to interconnections to facilities that are already subject to a
jurisdictional [Open Access Transmission Tariff (OATT)] at the time the interconnection
request is made and that will be used for purposes of jurisdictional wholesale sales.
Because of the limited applicability of this Final Rule, and because the majority of small
generators interconnect with facilities that are not subject to an OATT, this Final Rule will
not apply to most small generator interconnections. Nonetheless, our hope is that states
may find this rule helpful in formulating their own interconnection rules.3°

Order 2006 includes three levels of review developed by FERC for DG systems generating up to
20 MW. The standard procedures provide the methods by which a utility must evaluate a request
for interconnection.?? First, any small generator request may be evaluated through a default
study process. Second, generators 2 MW or less certified by a "nationally recognized certification
laboratory” may be evaluated through a "fast track” process. Third, "certified inverter-based
generators” of 10 MW or less may be evaluated through a special process.

The methods described above are FERC’s attempts to streamline the integration of renewables
while still ensuring the safety and reliability of the grid. They also attempt to remove any
potential burdens placed on DG owners or installers by transmission owners.

As with Order 2006, FERC can influence state regulations by creating model interconnection and
compensation arrangements for energy storage. The advent of technologies that make electric
storage a reality goes against one of the hoary principles of electric market design—that
electricity cannot be stored.

Supply and demand must always be balanced, and transmission operators must ensure that
adequate reserves (typically 15%) are available to meet demand. DG electric storage has many
potential applications and could transform the electricity markets by modifying this 15%
redundancy in generation. Storage also will assist in the integration of intermittent renewable
resources such as wind and solar.*! Finally, it has the potential to reduce GHGs when used as a
“ramp up" resource in lieu of coal or gas.*?

FERC is beginning to create model energy storage standards, albeit at a slow pace. Electric
storage is unique to the regulatory regime because it has characteristics of generation,
transmission, a commodity, and "auxiliary services." Auxiliary services are services that support
electric transmission, such as electricity reserve (spinning or non-spinning), voltage support, and
load regulation.

In June 2010, FERC issued a Request for Comment Regarding Rates, Accounting and Financial
Reporting for New Electric Storage Technologies.*® Numerous commentators responded to
Commission questions regarding how to treat energy storage and what changes in rate design
are necessary. FERC has issued some notices of proposed rulemaking (NOPR) relating to
renewables,** but it has not yet proposed a specific rule relating to electric storage. Recently,
however, FERC has started exploring how it can encourage the integration of renewables through
its regulatory scheme.

In February 2011, FERC issued a NOPR relating to compensation for frequency regulation in the
RTOs and 1S0s.%° In it, FERC acknowledged that new technologies such as electric storage can
"provide frequency regulation services more accurately than traditional resources" and that the
"current compensation methods for regulation service in 1SO and RTO markets may not
acknowledge the inherently greater” accuracy of storage in frequency regulation.*® Frequency
regulation is the "injection or withdrawal of real power by facilities capable of responding
appropriately” to a mismatch of electric supply and demand.*”

FERC proposes that RTOs and 1SOs compensate providers of frequency regulation in two parts—
the first for capacity and the second for performance. The performance portion of the
compensation will take into consideration the increased accuracy of technologies such as electric
storage.*® FERC has not yet issued a final rule and currently is reviewing comments.

In June 2011, FERC issued a Notice of Inquiry (NOI) relating to auxiliary services.*® As described
above, ancillary services are needed to keep supply and demand on the grid in balance. Current
FERC policy restricts the sale of ancillary services at market-based rates (compared to traditional
cost-of-service rates).5° FERC inquired whether this restriction is impeding the development of a
competitive ancillary service market. Also, FERC sought comment on accounting and reporting
requirements for energy storage devices.5! Although the NOI did not propose changes to current
FERC policy, comments in response to the NOI may lead to an energy storage NOPR.
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FERC could issue an order providing certainty to storage providers in recovering their costs and
setting an example to the states. Some comments received in the previous request for comment
regarding electric storage encouraged FERC to create a separate category of resource, similar to
the category of demand response in the organized electricity markets, which includes the
lowering of use during periods of high demand.5?2

However, there is uncertainty about jurisdiction; who will regulate energy storage depends on
how it is viewed. Policymakers would need to clarify the jurisdictional issues between state and
federal regulation and determine when storage is federally regulated transmission or state-
regulated DG. Energy storage also has rate-related cost recovery issues depending on what type
of service the energy storage provides. While these regulatory issues are being worked out,
municipally owned utilities are proceeding with DG and energy storage projects.

State Integration of DG through PUCs

FERC Order 2006, discussed above, has influenced the development of state rules and
regulations. A FERC order on energy storage could similarly influence state regulations. Order
2006 has prompted states to design their own standardized interconnection agreements for their
systems. Colorado could look to California, New York, Minnesota, and model agreements for the
best policy outcomes and potentially revise its existing procedures to allow for more uniformity to
encourage investment in DG, including energy storage.

Many states have modeled their interconnection after the model interconnection standards
developed by Interstate Renewable Energy Council, FERC, the Mid-Atlantic Distributed Resources
Initiative (MADRI), or rules developed by California. The use of many models instead of one or
two presents challenges.

One solution is for FERC to revise Order 2006 to conform to one of the model agreements
adopted by most of the states.>3 Well-designed interconnection standards facilitate the
integration of renewables by standardizing and simplifying the technical and regulatory
requirements, as well as the commercial terms by which utilities and DG system owners must
abide in the context of state regulation. Standardized interconnection agreements ostensibly limit
utilities from favoring their own generation, reduce unfair impediments to market entry for small
generation, and encourage investment electric infrastructure.

Although many states have these agreements, variations and barriers to entry remain—including
high fees and slow processing. Traditionally, public utilities are regulated by state PUCs and have
rate-related and non-rate-related issues to integrating DG. Generally, rate-related impediments
include potential for lost revenue by incumbent utilities, and undesirable practices by incumbent
utilities such as standby charges, exit fees, and low sell-back rates.>* There are also several non-
rate-related impediments, such as utility fees charges to interconnect with the grid, application
and study fees, insurance and liability requirements, and delays in the processing of
interconnection requests by existing utilities.>®

The integration of electric storage presents new challenges for states. Thirty-eight states and the
District of Columbia have some sort of Renewable Portfolio Standard that requires a certain
percentage of electricity to come from renewable sources.%® Electric storage is a whole new world
for state regulators. State regulators do not universally understand storage, so there is a growing
need to educate and create standardized methods of integrating electric storage.>’

The U.S. Department of Energy (DOE) has many energy storage programs funded in part by the
American Recovery and Reinvestment Act (ARRA).%8 The DOE and to some extent FERC could
ensure that energy storage projects go from pilot programs to implementation as technology
permits. Also, large states such as California that have begun to investigate energy storage will
provide models to other states, including Colorado.>®

Local Integration of DG

Although federal and state regulations insufficiently support a system of DG, municipalities and
local governments can step in and correct the shortcomings. 10Us comprise 75% of the electric
utility industry.®° These utility companies generally lack business incentive to implement DG and
renewable generation; a reduction in the energy produced by the company results in reduced
revenue.®! Public utility districts (PUDs) or municipal utility districts (MUDs) make up the
remaining 25% of the electric utility industry.®2 These districts typically are governed by an
elected board of directors that implements policy on behalf of the public.

Public understanding of DG is increasing rapidly, as shown by a number of municipalities
supporting feed-in tariffs. Consumers and utilities in Europe already are energy literate, which
may be the reason DG is first being implemented in Germany, Denmark, and other Nordic
countries. Both private and public utilities are subject to consumer pressure, indicating that to
encourage implementation of DG at the local level, consumers—not federal or state policy—are
the driving force. For example, DG results in shorter distribution routes, which eventually may
allow approximately 30% in savings on electric bills.®3

There are benefits and costs at the outset of incorporating DG, which are discussed later in this
article. To counter the costs, some municipalities offer incentives, such as feed-in tariffs or the
chance to buy shares in the proposed renewable energy facility (termed solar or wind gardens).%4
These methods allow integration of DG in areas where not everyone can afford the initial
investment. Other municipalities institute a community choice aggregation (CCA) program,
allowing local government to combine the buying power of its individual consumers to purchase
electricity on their behalf from alternative energy sources.%®

A CCA program lets the community determine its energy supply without taking on the cost of an
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entirely new infrastructure.®® The program is generally promulgated statewide, but implemented
by local governments. As of late 2010, six states—California, Illinois, Ohio, Massachusetts, New
Jersey, and Rhode Island—have incorporated the concept of community choice into their energy
legal regime.®” There are a number of benefits to a CCA program, including halving generation
costs and promoting the development of new, local renewable energy projects.®®

Legislative and Policy Initiatives
Supporting Implementation

Supporting federal and state policies are the primary drivers of growth in renewable energy
generation.®® For example, the EIA projects that if one incentive—the federal investment tax
credit (ITC)—is not renewed when it expires in 2016, the growth in solar photovoltaic (PV)
capacity would slow from 39% per year to less than 1% per year.”® Similarly, the growth in wind
capacity would slow from 48% per year to less than 1% per year.”! These projections emphasize
the importance of incentives to reach renewable energy goals.

In February 2009, the federal government promulgated the ARRA, which contained provisions
aimed toward facilitating renewable energy development. This law extended the availability of
production tax credits and investment tax credits and established a U.S. Treasury grant program,
allowing parties interested in renewable energy to take advantage of these benefits.”? The
production tax credit allows eligible taxpayers to receive a per-kilowatt-hour tax credit for
electricity generated by qualifying renewable resources and sold to an unrelated person.

Similarly, the investment tax credit can be taken in lieu of production credit, and allows eligible
taxpayers to receive credits equal to 10% or 30% of expenditures, such as a credit for 30% of
expenditures for a small wind turbine system. The grant can be taken in lieu of investment credit,
and provides eligible taxpayers to receive a cash grant equal to 10% or 30% of the basis of
property for qualified renewable energy technology, such as a cash grant for 30% of the basis of
solar energy property.

A Renewable Portfolio Standard (RPS) program establishes future goals for state renewable
electricity generation. An RPS program requires a minimum percentage of electricity to be
supplied from renewable energy sources, allowing renewable energy to be economically
competitive with other forms of electric power, such as coal.”® Electricity suppliers can comply
with these standards by owning a renewable energy facility or by purchasing renewable energy
certificates (RECs) or electricity from a renewable energy facility.”* As of May 2009, thirty-three
states and the District of Columbia had established RPS programs (five of those states have non-
mandatory goals).”>

Growth in distributed generation is similarly driven by the federal and state policies in place to
provide support. These policies include interconnection standards, net metering policies, public
benefit/clean energy funds, feed-in tariffs, and other incentives. Additionally, certain states,
including Colorado, have specifically allocated goals within their RPS programs to increase
distributed generation.

Interconnection Standards

Interconnection standards allow distributed energy resources to connect to the grid, which is vital
in supporting DG. Well-designed interconnection standards facilitate the integration of
renewables by standardizing and simplifying the technical and regulatory requirements, as well
as the commercial terms by which utilities and DG system owners must abide in the context of
state regulation. Standardized interconnection agreements limit utilities from favoring their own
generation, reduce unfair impediments to market entry for small generation, and encourage
investment electric infrastructure.

As of December 2010, thirty-four states had statewide interconnection procedures.”® EPA
assessed that fewer than half of the states with statewide interconnection standards were
favorable to implementation of DG.”7 Favorable standards had standard forms, a reasonable
timeline for application approval, low or no additional insurance requirements, an allowance for
less than 10 kW residential and more than 100 kW commercial DG units to interconnect, and/or
other positive attributes.”® Interconnection is projected to improve, supporting a growth in DG,
as technology advances and the spread of RPS programs encourages relaxation on the limits on
the maximum capacity that can be interconnected.”®

Many states have modeled their interconnection after the model interconnection standards
developed by the Interstate Renewable Energy Council, FERC, the Mid-Atlantic Distributed
Resources Initiative (MADRI), or large states such as California. The DOE and the Institute of
Electrical and Electronics Engineers (IEEE) also developed a uniform standard—IEEE standard
1547—for interconnecting DG with the existing electric power system.8° Certain states will adopt
interconnection policies and/or rules to further support DG and whatever model interconnection
standard was used, such as California’s Rule 21, which helped reduce DG interconnection times
and costs.®!

The use of many models and variations presents its own challenges, as discussed above. One
solution would be for FERC to revise Order 2006 to conform to one of the model agreements
adopted by most of the states, and encourage all other states to adopt that model.82

Net-Metering Standards

Net-metering is a process by which states encourage DG by crediting customers, allowing them
to offset their energy use by electricity they generate and feed back to the grid. Variations in net
metering include the types of technologies that are eligible for net metering; the types of
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customer; the MWs that can be net metered; the size of the systems that may enroll; the
treatment of net excess generation; and the types of utilities covered by a state policy (such as
investor-owned utilities, municipal utilities, or cooperatives).®3 Net-metering policies had been
implemented in forty-four states as of December 2010.84

Reimbursement policies for any excess generation also vary. For example, in Utah, utilities must
net meter electricity produced by consumers and compensate consumers who supply more
electricity than they receive.85 In New York and Washington, utilities must provide credits on
future use to residential and farm customers for excess generation.8® Some states leave the
policy on reimbursement up to the utility or do not allow refunds beyond nonmonetary credits.87
Net metering in some states is limited to a small percentage above the customers’ load. Net
metering remains primarily a state issue, because FERC may regulate such generation only if the
net sale of energy exceeds consumption of energy over the entire billing period.88

Public Benefit Funds and Clean Energy Funds

Public benefit funds (PBFs), and specifically clean energy funds, may provide funding for clean
energy purposes such as DG programs, allowing acceleration of DG by reducing the competitive
advantage held by other forms of energy generation, such as coal.8° PBFs typically are funded
through small fees (systems benefit charges) incurred by customers of electricity.®® The fund
then is allocated, typically by one of three models:

1) investment model, which provides a state loan or equity for initial investment in clean
energy;

2) project development model, which provides production incentives and grants or rebates;
or

3) industry development model, which facilitates market transformation through various
methods, such as business development grants and consumer education.®*

As of October 2008, twenty-three states and the District of Columbia had established some type
of clean energy fund for renewable energy.%?

Feed-in Tariffs

A feed-in tariff policy generally requires a utility to purchase either RECs or electricity from
eligible renewable energy generators.%3 The purchase price generally comes from either a cost-
based or a value-based approach.®* The cost-based approach considers the cost of generation
and helps ensure that renewable energy investors receive a reasonable rate of return.%® In
contrast, a value-based approach quantifies numerous benefits to the utility, society, and/or the
environment, and involves a more complex determination.%®

Feed-in tariff policies for renewable generation have been successfully implemented in numerous
countries, typically with a purchase price that covers the cost and an estimated profit.°” In the
United States, however, the purchase price usually is determined with a value-based approach
and appears to be less successful.98 Feed-in tariff policies promote new renewable development
by providing long-term consistency, whereas RPS policies merely mandate the percentage of
total demand that must be provided by renewable energy.%® Feed-in tariff policies are influential
municipal policy programs in cities within the United States to further incentivize DG, beyond an
RPS.

Other Policies and Incentives

Distributed generation can be enhanced by energy storage capabilities. For example, electricity
consumers who implement DG to provide for their own needs can provide only between 50% and
70% of their peak load needs, and so DG systems can aggravate a utility’s supply balance.%0
Energy storage capabilities provide load-following and voltage stability, which can allow a DG unit
to operate reliably and efficiently.10%

States also have implemented unique financial incentive programs to encourage progress in DG.
For example, the California Energy Commission developed the Emerging Renewables Program to
"stimulate market demand," in line with its primary goal of developing a self-sustaining market
for "emerging’ renewable energy technologies in distributed generation applications."1°? The
program provides a financial incentive to electricity consumers to install renewable energy
systems and connect them to the utility distribution grid, and varies with the size, technology,
and type of installation.19 It is limited to particular types of renewable technology (currently,
renewable fuels or small wind turbines).1%4

The program currently is suspended to address deficiencies with its requirements, because the
program was not intended to fully eliminate the consumer’s economic interest by covering the
entire cost of the system, and many rebate reservations requested incentives near the total cost
of the renewable system.%° This decreases the incentive to locate renewable systems in
resource-rich locations.'%® Proposed changes include a cap on the rebate, a performance-based
incentive, or a hybrid approach.'%? States and local districts will need to provide such incentives
to utility companies to counteract the negative incentive that will arise from decreased revenue,
such as the ability to recover costs from energy efficiency and renewable energy gains.1°8

Conclusion

Achieving success to de-carbonize fossil fuel generation to clean DG will involve modifying some
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of the legal and policy energy frameworks within the United States at the federal, state, and local
levels. Federal and state policies that enable speedy and fair interconnection processes of DG,
net metering, favorable and fair rates, terms and conditions, and storage will decide whether DG
is enabled or inhibited. If the United States does not establish an effective regulatory framework,
it risks falling further behind in efforts to de-carbonize electric power. Local municipal utilities,
the DOD, and European countries such as Denmark likely will continue to drive the technical
implementation of DG until a business model is successfully developed for 10Us.
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QUESTIONS

1. The Federal Energy Regulatory Commission (FERC) regulates:

a. wholesale electric markets

b. retail electric markets

c. electric transmission

d. local distribution

e.aandc

2. FERC'’s Order 2006 related to:

a. electric reliability
b. small generation interconnection
c. the standards of conduct

d. regulation of electric storage

3. Recently, FERC issued the following:

a. Request for Comment Regarding Rates, Accounting and Financial Reporting for New
Electric Storage Technologies

b. Notice of Proposed Rulemaking relating to compensation for frequency regulation in the
Regional Transmission Organizations and Independent System Operators

c. Notice of Inquiry (NOI) relating to auxiliary services, including accounting changes for
electric storage

http://www.cobar.org/tcl/tcl articles.cfm?articleid=7244

Page 12 of 14

9/29/2011



TCL - The Regulatory Future of Clean, Reliable Energy: Increasing Distributed Ge... Page 13 of 14

d. all of the above
4. The majority of electricity in the United States is generated from which sources?
a. coal
b. natural gas
c. nuclear
d. wind
e.aandb

5. Which source of fuel was responsible for the highest carbon dioxide (CO2) emissions in the
electric power sector?

a. coal
b. oil
c. natural gas
d. biomass
e. solar
6. Benefits of distributed generation (DG) include all but which of the following:
a. added system generation capacity
b. fewer problems and delays for interconnection
c. reduced load and replace peakers
d. improved efficiency
e. greater overall capacity and control
7. DG results in:
a. shorter distribution routes
b. increased CO2 emissions
c. importation of electricity from Canada
d. savings on electric bills
e.aandd
8. Colorado’s DG law is regulated by:
a. the Governor
b. the Colorado Department of Public Health and Environment
c. the Colorado Public Utilities Commission (PUC)
d. FERC
e. the Governor’s Energy Office
9. Incentives for integration of DG include which of the following?
a. net-metering standards
b. public benefit funds
c. feed-in tariffs
d. energy storage capabilities
e. all of the above

Click here for test answers.

© 2011 The Colorado Lawyer and Colorado Bar Association. All Rights Reserved. Material from The Colorado
Lawyer provided via this World Wide Web server is protected by the copyright laws of the United States and may
not be reproduced in any way or medium without permission. This material also is subject to the disclaimers at

http://www.cobar.org/tcl/tcl articles.cfm?articleid=7244 9/29/2011



TCL - The Regulatory Future of Clean, Reliable Energy: Increasing Distributed Ge... Page 14 of 14

http://www.cobar.org/tcl/disclaimer.cfm?year=2011.

Back

Colorado Bar Association | 1900 Grant St, 9th Floor | Denver, CO 80203 | 303.860.1115

http://www.cobar.org/tcl/tcl articles.cfm?articleid=7244 9/29/2011



