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EXECUTIVE SUMMARY

Market Assessment
An assessment of the alternative energy market in Ohio was undertaken to determine the

availability of renewable energy resources eligible to satisfy Ohio’s Alternative Energy Portfolio
Standard (AEPS). Based on a spreadsheet model developed for the purpose, the estimated supply
of Ohio-eligible renewable energy resources in Ohio and the five contiguous states was
compared with estimated demand for Ohio-eligible renewable energy resources coming from
those same six states. The supply estimates were based on known and planned renewable energy
resources in the six state region, while the demand estimates were based on legislated renewable
targets and assumptions about how those targets would be met.

As shown in Figure ES-1, the results indicate that there is sufficient current and projected supply
in the scenarios considered to meet the renewable energy resource requirements of the Ohio
AEPS (including the solar requirement) and the renewable energy requirements or goals in
Pennsylvania, Michigan, Indiana, West Virginia, and Kentucky through 2020. The results are
displayed as “net supply,” meaning a surplus (or shortage) of supply over demand for eligible
energy resources for the renewable energy goals and requirements. In Figure ES-1, any number
-above the x-axis indicates a surplus, while any number below that axis would indicate a shortage.
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The supply estimates take into account the possibility that some proposed projects may not get
built. This is incorporated by assigning a probability of completion to each planned project based
on its status in the interconnection process. The sharp growth of renewable energy resources over
the next two years assumes that all the new projects identified (subject to the probabilities of
completion) are financeabie. This is a critical assumption if they cost more than wholesale
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electricity prices, and points to the importance of other policies that support above-market
renewables.

The net supply surplus declines after 2013 because the supply estimates do not reflect new
eligible generating resources that may be developed before 2020 but which have not yet filed
interconnection applications with the applicable transmission operator, nor do they reflect small
generators that will interconnect at the distribution level. :

At least half of the renewable energy requirement in the Ohio AEPS must come from renewable
energy generation located in Ohio. For in-state renewable energy resources, the supply scenarios
vary depending on assumptions about how much biornass is co-fired, while demand is constant
as determined by 50% of the annual renewable energy targets. The resuits of the model
assumptions, shown in Figure ES-2, indicate sufficient in-state supply, subject to the same
caveats mentioned for the six-state supply-demand comparison above.
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of the Ohio AEPS

The Ohio AEPS further stipulates a solar requirement within the renewable energy resources
requirement, with a separate target for each year. Solar supply and solar-specific state demand
are constant across all supply and demand scenarios. When comparing only the Ohio demand for
solar resources against the regional solar supply, there is a net surplus in all years of the study
period, starting at small levels in 2009, peaking in 2014 and then declining to 2020. However,
there is also a solar-specific requirement in the Pennsylvania RPS, and therefore Ohio will be
competing with Pennsylvania for regional solar supply. When Ohio and Pennsylvania demand
are both accounted for, there is a solar supply shortage beginning in 2018 and extending to 2020,

as shown in Table ES-].

It is worth pointing out that of a total installed and planned solar capacity of 1,390 MW
identified in the analysis, 89% is proposed (and possibly speculative) projects in the PTM queue,

ii
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so completion of these projects should be monitored closely as an indicator of potential solar

supply problems. Also, 80% of the total solar capacity installed or proposed is located in
Pennsylvania. That state, seeing its success, could choose to increase its solar targets, with a

consequent impact on the supply available to Ohio.

Table ES-1. Net Supply Results for the Solar Portion of the Ohio AEPS

Regional Solar Supply vs. Ohio | Regional Solar Supply vs. Ohio and Pennsylvania
Solar Requirement (GWh) Solar Requirements Combined (GWh)

2009 9 5

2010 39 22

2011 220 177

2012 629 560

2013 810 695

2014 824 627

2015 777 432

2016 727 262

2017 662 115

2018 596 (38)

2019 530 (202)

2020 462 (375)

The model estimates a shortage of supply to satisfy the combined Ohio and Pennsylvania
demand for solar in the years 2018-2020. That projected shortage, coupled with the fact that
Ohio's solar alternative compliance payment (SACP) starts at $450/MWh in 2009 and then
declines by $50 every two years until it reaches a minimum of $50/MWh in 2024, suggests that
the SACP may be insufficient to motivate sufficient solar generation in the later years of the
projection. This is just a cautionary note, however, because the growth of small customer-sited
solar projects is not included in the assessment, but may nevertheless be stimulated by other
incentive programs. Also, over the term of the projection, the cost of solar is expected to decline,
which could make it economically feasible even with lower SACPs. This is an area where the
cost of solar compared to electricity prices should be reassessed regularly.

Ohio also applies its 50% in-state requirement for renewable energy resources to the solar
component of that demand. The modeling results estimate an in-state surplus of solar supply that
peaks at 94 GWh in 2013 and then declines, turning into a shortage in 2017 that grows to -102
GWh in 2020. Again, these results assume no additional capacity to solar that is not already in

operation or currently planned.

The near-term surplus supply shown in each of these model runs suggests initially, at least, that
utilities should be able to meet their AEPS obligations without resorting to the alternative

compliance payment (ACP).

Setting the Level of Alternative Compliance Payments
A second focus of this study was to provide recommendations about methodologies for
determining solar and non-solar renewable alternative compliance payment levels. The study

iit
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examined options based on examples from other states, including coordinating ACP levels
among neighboring states, tracking REC prices for greater price transparency, monitoring
reliance on ACPs for compliance, and using cost of entry for new projects as the basis for setting
ACP levels. Of the different approaches described, there are elements of several that, in
combination, could provide a very effective method for determining when, and how, to adjust the

ACPs. This combined approach includes the following:

e Monitor reliance on ACPs for compliance. Monitoring compliance using ACPs is factual,
not subject to guesswork, has minimal administrative cost, and imposes no burden on
market participants. Reliance on ACPs for compliance provides an early warning of a
potential problem, but it is not determinative Instead, it could trigger further
investigation by the commission. The commission might wish to establish a specific
threshold of ACP use that would trigger a review.

o Continue to assess supply and demand of renewable energy resources, as directed by
statute. This would help determine whether reliance on ACPs for compliance is because
there is insufficient supply of eligible resources, and whether that insufficiency appears to
be long-term or temporary. For example, the supply and demand assessment might show
that there are plenty of projects in the pipeline but they just have not come to fruition yet.
Further investigation could determine the causes of the backup, such as difficulty
obtaining siting and construction permits or financing.

o Analyze the levelized cost of energy for new eligible projects. If the analysis indicates that
the incremental cost of renewable energy resources exceeds projected wholesale
electricity costs, then the incremental cost should be the basis for adjusting the ACPs. The
ACPs should be a multiple of (two to three times) the incremental cost,

e Encourage greater price transparency for renewable energy credits. In addition to
providing insights to regulators about market conditions, better price information would

provide broader benefits to market participants.

The concepts and methods discussed abave apply to lboth ACPs and solar ACPs, but the ACP and
solar ACP levels would be different because they are separate and distinct markets, and have

very different compliance costs.

Additional Policies
The third section of the study considers additional strategies to encourage the use of alternative

energy resources in supplying the state’s electricity needs. The specific options reviewed are
long-term contracting policies, feed-in tariffs, customer-sited or distributed generation support,
tax incentives, and public benefit charges and fund administration. For each type of policy, the
report describes state experience, summarizes results, and offers considerations in implementing

such policies.
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Introduction

In 2008 Ohio adopted an alternative energy resource| standard that requires 25% of the electricity
sold by Ohio’s electric distribution utilities and electric services companies must be generated
from alternative energy sources by 2025. At least half of this requirement must be served by

cligible renewable resources.

The Ohio Revised Code, Section 4928.64, requires the Public Utilities Commission of Ohio
(PUCO or commission) to “establish a process to prc'?vide for at least an annual review of the
alternative energy resource market in this state and in the service territories of the regional
transmission organizations that manage transmission' systems located in this state,”

The statute goes on to state that “ the commission shall use the results of this study to identify
any needed changes to the amount of the renewable energy compliance payment specified under
divisions (C)}(2)}a) and (b) of this section...”

The PUCO, with the financial and administrative support of the National Association of
Regulatory Utility Commissioners (NARUC), engaged a team of consultants to do this work.
Specifically, NARUC contracted with a team led by Ed Holt & Associates, Inc., with Exeter
Associates, Inc. and Sustainable Energy Advantage LLC, to do the following:

e Determine Ohio’s alternative energy market availability and potential; and
® Provide recommendations about methodologigs for determining solar and non-solar
renewable alternative compliance payment levels.

NARUC and PUCO also requested the consulting team to:

e Provide recommendations regarding additional policies, deployment strategies, and
incentives to improve market availability of eligible resources; and

e Provide training to PUCO staff in the use and application of a financial model to help
determine apprapriate renewable energy compliance payment levels.

This report covers the first three items plus a discussion of ways to establish and adjust the
renewable energy compliance payment levels. The fourth item, training in the use of the financial
model, has been provided separately, but a summary of the model analysis to estimate the cost of
new projects is included as Appendix B to this report.

This report is organized as follows. It first summarizes the results of the market assessment,
including both supply of and demand for Ohio-eligible energy resources. The model used to
conduct this assessment is provided as a separate electronic spreadsheet. The second section
addresses ways to determine the appropriate level of the renewable energy compliance payment
for solar and non-solar requirements. This is generically referred to as an alternative compliance
payment or ACP. The third section discusses five ways to encourage the additional development
of new renewable energy, as requested by PUCQO staff to explore options used elsewhere. While
staff is not necessarily endorsing these specific mechanisms, staff felt these topics were worthy

1
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of inclusion in this market assessment given the statutory requirement to consider strategies to
encourage the use of alternative energy resources in supplying the state’s electricity needs. The
specific options are long-term contracting policies, feed-in tariffs, customer-sited or distributed
generation support, tax incentives, and public benefit charges and fund administration. The
report concludes with appendices documenting the supply and demand assessment model, and
the financial model used to determine the levelized cost of energy for wind and solar energy

projects.




Assessment of Supply and Demand

The statutory requirement to assess the alternative energy resource market in Ohio and in the
service territories of the regional transmission systerns that serve the state has been interpreted by
the PUCO, for the purposes of this market assessment, as Ohio and contiguous states, meaning
Indiana, Kentucky, Michigan, Pennsylvania and West Virginia. This is because the Ohio
Alternative Energy Portfolio Standard (AEPS) rec%mres that renewable energy generation located
outside of Ohio must be deliverable into the state.

The consulting team developed a spreadsheet model'to assess the supply of Chio-eligible
resources in Ohio and the conti guous states, and to estimate demand for Ohio-eligible resources
coming from those same six states.” We compared estimated supply and demand to determine if
a supply surplus or deficit of eligible resources would result. The details of this model, and our
assumptions, are provided in Appendix A.

There is considerable uncertainty around these estimates of supply and demand. On the supply
side, there is uncertainty about how much new capacity will be built. New projects must apply to
their respective regional transmission organizations (RTOs) for interconnection, and projects that
have done so are listed in each RTQ’s interconnection queue. There are a series of security
deposits and analytical studies that must be processed as part of the interconnection process.

Not all projects in the queue will ultimately be built, others may be built later than the timing in
the queue, and still others not presently in the queue may be developed at a later time. Power
plants configured to co-fire biomass with a fossil fuel also introduce supply uncertainty because
plant operators can choose whether or not to co-fire biomass depending largely on the cost of
biomass fuel and on available competing options in the wholesale market. Other supply
uncertainties pertain to small generators that interconnect at the distribution system level and
therefore do not appear in the RTO interconnection queue.

On the demand side, Ohio is not the only state placing demand on eligible supply. Other
surrounding states also have an RPS, but the technology and geographic eligibility rules vary
from one state to another and do not match precisely the eligibility rules for Ohio. Hence it
requires some educated guesswork, based on definitions of eligible resources, to assume how
much demand each of these other states will place on Ohio-eligible resources. In addition, load

Facllltles from outside this geographic range can be eligible if they can demonstrate defiverability to Ohio.

2Tt is possible that more remote RPS states might place a demand on Ohio-eligible RECs, New Jersey, Maryland
and Delaware could draw upon Pennsylvania or West Virginia RECs, for example, but if demand from these states
were taken these into account, we would also need to evaluate the supply available in these states and in other states
where eligible generators (for these states) may be located. An examination of other state RPS rules suggests that
little demand would be placed on Ohio-eligible RECs. For example, Iilinois requires that RPS targets be met with
in-state RECs (or adjoining states afier 2011) unless they are proven not cost-effective, and only then can Ilfinois
utilities look further afield. Other states often require accompanying electricity delivery to the state or control area,
and because of the added transmission costs, it seems less likely that resources outside PJM or MISO would be used.
Most of Illinois, most of North Carolina, and all of New York and Missouri are in different reliability control areas
and transmission markets. This leads us to believe that such demand would not be significant, although North
Carolina accepts a portion of compliance with unbundled RECs (i.e. without eleciricity delivery) from outside the

State.
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demand may vary over time, affecting the amount of eligible resources required under the Ohio
AEPS.

Because of the supply and demand uncertainties, the consulting team made different assumptions
for low and high supply of Chio-eligible resources, and low and high demand for Ohio-eligible
resources. Combining low and high demand cases with low and high supply cases resulted in
four scenarios: Low Demand/Low Supply, Low Demand/High Supply, High Demand/Low
Supply. and High Demand/High Supply, illustrated in matrix form in Table 1.

Table 1. Scenarios in the Spreadsheet Model
Supply
Low High

Low

Demand

High

The Ohio AEPS target for renewable energy resources is 12.5% by 2025, and a fraction of that is
required to be met specifically by solar resources. In both cases, annual targets are specified. The
AEPS also calls for 25% of retail electric demand to be met by renewable and advanced energy
by 2025, but there are no annual or intermediate targets specified for the increment above 12.5%.
The model is constructed to enable an assessment of supply of and demand through 2020 for
renewable energy resources and for the solar requirement that is included in the rencwable
energy resource target.” The model can also be used to examine the AEPS supply of and demand
for renewable energy and advanced energy combined, but this application requires that the
targets be specified annualiy.

Summary of Results

The results indicate that there is sufficient current and projected supply in all four scenarios to
meet the renewable energy resource requirement of the Ohio AEPS (including the solar
requirement) and the renewable energy goals or requirements in the states included in the model
(Ohio, Pennsylvania, Michigan, Indiana, West Virginia, and Kentucky) through 2020. The
results are displayed as “net supply,” meaning a surplus (or shortage) of supply over demand for
eligible energy resources for rencwable energy goals and requirements. In Figure I, any number
above the abscissa indicates a surplus, while any number below that axis would indicate a
shortage. Table 2 provides numerical information in summation for key years.

* The model projects supply and demand only to 2020 because that is the extent of the PJM forecast of season-
weighted peak load growth for Ohio. In addition, the consulting team was asked to look only at near-term supply,
and beyond 20135 in particular the results are less reliable because less information is available with respect to supply
in those years, and the information that is available is less certain. For future use, the projection could be extended as

updated load growth forecasts become available.




As shown in Figure 1, the net supply peaks in 2013 before beginning a steady decline. Table 2
shows more clearly that the surplus is largest in the Low Demand/High Supply scenario, which
makes sense since there is low demand for Ohio-eligible resources from contiguous states and
more supply assumed to come from biomass co-firing.
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Figure 1. Net Supply Results by Scenario for the Ohio Renewable Energy Requirement

Table 2. Net Supply Results by Scenario for the Ohio Renewable Energy Requirement
Ohio-Eligible Renewable Energy Net Supply
[Surplus or (Shortage)] (GWh)

2011 2015 2020

Low Demand/ Low Supply 12,013 30,598 17,382
Low Demand/ High Supply 12,522 32,535 21,068
High Demand/ Low Supply 12,013 26,443 11,036
High Demand/ High Supply 12,522 28,380 14,721

It should be noted that the supply assumptions do notireflect new eligible generating resources
that may be developed before 2020 but which have not yet filed interconnection applications

!
}

* The growth of renewable energy resources assumes that they are financeable. This is a critical assumption if they
cost more than wholesale electricity prices, and points to the importance of other policies that support above-market
renewables.




with PJM or MISO,’ nor do they reflect small generators that will interconnect at the distribution
level.

Of course, these results are dependent on the assumptions used to formulate the model.
Therefore, the results may change if overall electricity load is lower or higher than projected; if
the assumed technology capacity factors are lower or higher; if the projected capacity of planned
projects comes on-line earlier or later, or does not come on-line at alf; and if demand for Ohio-
eligible resources is lower or higher in states contiguous to Ohio. These and other assumptions
can be changed, allowing model users to analyze the sensitivity of results to different

assumptions.

At least half of the renewable energy requirement in the Ohio AEPS must come from renewable
energy generation located in Ohio. The results of the model assumptions, shown in Figure 2,
indicate a small shortage in 2009 for the low supply case (negative 65 GWh), but a surplus for
the high supply case. (For in-state renewable energy resources, the supply scenarios vary
depending on assumptions about how much biomass is co-fired, while demand is constant as
determined by 50% of the annual renewable energy targets.) In-state eligible renewable energy
supply peaks in 2016 in the high supply case and in 2014 in the low supply case.
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Figure 2. Net Supply Results for the In-State Renewables Requirement
of the Ohio AEPS

The Ohio AEPS further stipulates a solar requirement within the renewable energy resources
requirement, with a separate target for each year. Solar supply and solar-specific state demand
are constant across all four supply and demand scenarios. The solar-specific demand is fixed by
the minimum state solar requirements. For solar supply, we assumed no growth in solar above

* On the other hand, it does not completely reflect the possibility that some projects that are in the interconnection
queue may never get built, but the model does discount the probability of such projects being completed depending

on their stage in the queue.
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what is currently certified by the PUCO, registered with the PJM EIS Generation Attribute
Tracking System (GATS) and located in Ohio or in ene of the adjacent states (but not certified
by PUCQ), in the PJM or MISO interconnection queues, or registered with the Michigan
Renewable Energy Certification Systemn (MIRECS). Therefore, in this model, the high and low
cases of supply and demand are irrelevant in meeting the Ohio solar requirement. When
comparing only the Ohio demand for solar resources against the regional solar supply, there is a
net surplus in all years of the study period, starting at smali levels in 2009, peaking in 2014 and
then declining to 2020. However, there is also a solar-specific requirement in the Pennsylvania
RPS, and therefore Ohio will be competing with Pennsylvania for regional solar supply. When
Ohio and Pennsylvania demand are both accounted for, there is a solar supply shortage
beginning in 2018 and extending to 2020, as shown in Table 3.

It is worth pointing out that of a total solar capacity of 1,390 MW identified in the named
information sources in the previous paragraph, 89% is proposed (and possibly speculative)
projects in the PJM queue, so completion of these projects should be monitored closely as an
indicator of potential solar supply problems.® Also, 80% of the total solar capacity installed or
proposed is located in Pennsylvania. That state, seeing its success, could choose to increase its
solar targets, with a consequent impact on the supply available to Ohio.

Table 3. Net Supply Resuits for the Solar Portion of the Ohio AEPS

Regional Solar Supply | Regional Solar Supply vs. Ohio
vs. Ohio Solar and Pennsylvania Solar
Requirement (GWh) Requirements Combined (GWh)
2009 9 : 5
2010 39 22
2011 220 ' 177
2012 629 ‘ 560
2013 810 695
2014 824 E 627
2015 777 432
2016 727 262
2017 662 115
2018 596 (38)
2019 530 (202)
2020 462 (375)

The model estimates a shortage of supply to satisfy the combined Ohio and Pennsylvania
demand for solar in the years 2018-2020. That projected shortage, coupled with the fact that
Ohio's solar ACP (SACP) starts at $450/MWh in 2009 and then declines by $50 cvery two years
until it reaches a minimum of $50/MWh in 2024, suggests that the SACP may be insufficient to

® The solar capacity currently certified by the PUCO is 89 MW; #1.3 MW of solar are registered with GATS but not
certified by the PUCO, presumably because the owners haven’t asked; 1,234.4 MW (mostly large solar projects) are
in the PJM queue; one 25 MW project is in the MISO queue; and about 1.1 MW are registered with MIRECS.

7
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motivate sufficient solar generation in the later years of the projection. This is just a cautionary
note, however, because the growth of small customer-sited solar projects is not included in the
assessment, but may nevertheless be stimulated by other incentive programs. Also, over the term
of the projection, the cost of solar is expected to decline, which could make it economically
feasible even with lower SACPs.” This is an area where the cost of solar compared to electricity

prices should be reassessed regularly.

Ohio also applies its 50% in-state requirement for renewable energy resources to the solar
caomponent of that demand. As shown in Table 4, the modeling results estimate an in-state
surplus of solar supply that peaks at 94 GWh in 2013 and then declines, turning into a shortage
in 2017 that grows to -102 GWh in 2020. Again, we caution that these results assume no
additional capacity to solar that is not already in operation or currently planned, because we have

no basis for projecting solar supply.

Table 4. Net Supply Results for the In-State Solar Portion of the Ohio AEPS
Ohio Solar In-State Net Surplus/(Shortage) (GWh)
2009 [ 2010|2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
31 11 42 74 94 80 56 31 (1) (34) | (68) | (102)

The near-term surplus supply shown in each of these model runs suggests initially, at least, that
utilities should be able to meet their AEPS obligations without resorting to the alternative
compliance payment (ACP), and from this one might conclude that the ACP need not be
adjusted. That conclusion depends on the assumption that all the prospective supply can in fact
be built and operated with a REC premium of up to $45/MWh. It may not, for example,
guarantee that the biomass co-firing potential will be realized. Hence the PUCO should consider
other information in evaluating whether to recommend adjusting the ACP. This is the subject of

discussion in the next section.

7 If solar costs do not continue to decling, then LSEs may prefer simply to make the SACP payment, although they
may also be deterred from doing so by the fact that such payments are not recoverable from consumers in Chio. This
will be a policy call for Ohio, as it presents the trade-off between minimizing compliance costs (through making the
SACP instead of paying more for generation) or supporting more solar development.
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Setting the ACP and Solar ACP !

Setting the alternative compliance payment (ACP) for any RPS tier (standard or solar) should be
linked to state policy objectives. For example, policy makers might want the ACP to motivate
compliance purchases that result in the target being met, to cap REC prices so as to mitigate the
costs borne by ratepayers, to establish a source of funds to finance desired renewable or
efficiency programs, or to penalize obligated entities for not complying with the renewable
energy targets. Policy can encompass more than one of these objectives at the same time,
although the specific combination might lead to différent implementation details.

There are also different approaches to establishing the ACP level. The ACP may be linked to
observed REC market prices or some multiple thereof, set as a function of utility reliance on the
ACP, or based on estimates of the incremental cost of new renewable projects. There may also
be benefits to coordinating ACPs in a region with shared power markets.

The most common objective behind the ACP is to incentivize compliance with an RPS. To
accomplish this, policymakers with this objective typically seek to establish an ACP at a level
high enough above the market price of RECs to motivate developers to build new projects and to
motivate utilities to acquire RECs rather than simply make a compliance payment, yet low
enough to serve as a reasonable cap on ratepayer cost exposure and on the potential exercise of

market power.®

Several states have adopted multiple classes or tiers within their RPS, each with their own targets
and different ACP levels that depend in part on the cost of the eligible resources for the class.
Ohio, for example, has a renewable energy target and a separate solar target, each with its own
ACPs. For purposes of this analysis, the ACP levels in other states refer to the class or tier with
similar eligibility to Ohio’s renewables target, unless the ACP is for solar, in which case solar

ACP (or SACP) is clearly identified.

This section presents options based on examples from other states, including coordinating ACP
levels among neighboring states, tracking REC prices, and monitoring reliance on ACPs for
compliance. The advantages and limitations of each approach are discussed. This section also
provides a summary of the analytical results of modeling the cost of new renewable projects in
Ohio, information useful to understand the need for REC prices that cover the gap between
market prices and the cost of energy. The section concludes with some recommendations.

Coordinated ACPs among States in the Same Region

Massachusetts, Connecticut, Rhode Island, Maine and New Hampshire are all part of the same
certificate tracking system and the same REC market, so with the exception of Connecticut, these

* In New Jersey, for example, the ACP (and solar ACP) must be higher than (1) the cost of meeting the requirement
by purchasing a REC (or solar REC), or (2} the cost of meeting the requirement by generating the required
renewable energy.



states decided to coordinate their ACPs.” They recognized that adopting different ACPs could
direct the REC market to the state with the highest ACP first, the next highest second, and so on.
In that case, if the market is short, the state with the lowest ACP could find that compliance is
met only with compliance payments rather than by supporting renewable energy generators.
Massachusetts was the first of these states to establish an ACP. In the base year 2003, the ACP
was set at $50, to be adjusted annually to account for inflation. Other states followed suit, and all
had a 2010 ACP of $60.93. The Massachusetts ACP was recently adjusted to $62.13, and the
other three states will probably adjust their ACPs likewise in their own regulatory proceedings.
Connecticut’s ACP was set by statute at $55, so it has not been adjusted for inflation, and as a
result it is currently slightly lower than the other RPS states.

It would be challenging to adopt similar, if not identical, ACPs in the PIM region, especially
since ACPs are already established, but that should not preclude Ohio from matching the ACP of
its most relevant neighbor if it so desired.

e The initial New Jersey ACP level was set by BPU order at $50 per MWh in 2004. These
levels were subsequently renewed several times without changes. The ACP remains
unchanged at $50 per MWh for its Class I and II resources.

e Pennsylvania statute establishes an ACP of $45 per megawatt-hour for shortfalls in Tier I
and Tier II resources.

¢ Maryland’s ACP for non-solar Tier 1 shortfalls was originally set at $20 per MWh, but
this was changed by statute to $40 per MWh effective in 2011.

» Suppliers in the District of Columbia that fail to comply with the requirements must pay
$50 per MWh of shortfall from required Tier 1 resources.

* Delaware takes a different approach and increases the ACP with each use by an obligated
entity, starting at $25 per MWh, increasing to $50 per MWh and finally to $80 per MWh.
The State Energy Coordinator has the authority to review and adjust the ACP and solar
ACP given certain market conditions.

There is no ACP in Michigan.

¢ [llinois ACPs are entirely different from the other states described, and are not
comparable. The objective for Illinois ACPs appears to be to provide revenue for a
renewable energy fund. ACP levels differ for each utility and for alternative retail electric
suppliers (ARES). In fact, ARES are required to meet at least half of their RPS
obligations by making alternative compliance payments, rather like a systems benefit

charge.

ACP levels and approaches are summarized in Table 5. Because Ohio, Pennsylvania, New Jersey,
Maryland and the District of Columbia all have a similar approach, it might be possible for each
to make adjustments and adopt consistent ACPs for the renewable energy main tier or class of
resources, but it would require political will in each state to pursue this. The benefits are
uncertain, and the motivation is weak unless the region is in short supply of eligible resources.
As a smaller step in this direction, Ohio could match the ACP of its most relevant neighbor.
Pennsylvania's ACP started the samie as Ohio, at $45, but Ohio's is adjusted for inflation, so the

two will slowly diverge.

® These states, including Connecticut, all require that eligible generators be part of the New England grid (ISO-NE)
or deliver energy into ISO-NE. Vermont does not have a mandatory RPS.
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Table 5. ACPs for Ohio and Contiguous States and Other States with RPS in PJM

State Main Tier ACP (/MWh) ) Solar Tier ACP ($/MWh)
OH | $45 for 2009 (adjusted annually based on CPI) $450 (2009), $400 (2010-2011), then reduced by $50
every two years thereafter to a minimum of $50 (2024)
PA $45 200% of the average market value of SRECs and
levelized value of sclar rebates paid upfront
Mi No provision for ACP No solar tier
WV | $50 or 200% of the average market value of No solar tier
RECs
IN Voluntary goal; no ACP No solar tier
KY | NoRPS No RPS
NJ $50 Rolling 8-year schedule (to be extended to 15 years):
3711 (2009), $693 (2010), $675 (2011), $658 (2012),
$641 (2013), $625 (2014), $609 (2015), $594 (2016)
DE $25 for first time use, increasing to $50 for $400 for first time use, increasing to $450 for second
second time use, increasing to $80 thereafter time use, increasing to $500 thereafter
MD | $40 $450 (2009-2014) then declining in $350 increments to
$50 in 2023 and beyond
DC $50 $500
IL $0.0512-0.0422 for ComEd and Ameren; No solar tier
$0.211-0.256 for alternative retail electric :
suppliers
Source: U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency 2011
Advantages:

+ Coordinating ACPs across the region would create a broader market, although eligibility
for Ohio compliance would not be affected, so this broader market would not be as robust
as if the RECs were interchangeable.

» A regional common market for RECs could be big enough for exchange platforms and
brokers to track and report REC prices (not qut solar RECs). This would increase price
transparency (discussed further in the next option).

Limitations:

Each state would probably need to request changes to statutes, either to specific ACP
levels or to the authority and latitude granted to the regulatory commissions, and it would
be difficult to get multiple states legislatures to agree on the same outcome.

Approaching the legislature for changes requires political capital and carries the risk of
opening the portfolio standard for reconsideration.

While some states have concluded that any generation in PJM is deliverable within PJM,
and possibly the same is true for MISO generation, the Ohio requirement that generation
located outside Ohio must be deliverable to Ohio may limit the benefit of broader
regional coordination.

[

11

¥



Tracking REC Prices

For an ACP to be a real incentive to RPS compliance using RECs, the ACP level must be
significantly higher than REC prices. It also requires that policy-makers have adequate and
accurate information about REC prices.

Pegging the ACP to some multiple of REC market prices is easier said than done, however. In
Ohio, as in many other states, there is very little REC price transparency. Available price data is
spotty and tends to reflect short-term deals reported by REC brokers, which arc only a small part
of the market. Further, some market participants trade RECs over the counter, or through
brokers, with the express requirement that the price not be divulged so they can be ahead of the
market. This also reduces the usefulness of broker data as a window to actual prices.

If a commission were to track REC prices, it should be aware that REC prices can be different
for short-term trades and for long-term contracts. Short-term markets are strongly influenced by
supply and demand, and high prices may simply be a sign that demand is growing faster than
new projects can get built. Long-term contract prices are a better reflection of actual project cost,
and therefore can better inform the incremental cost that must be recovered via REC revenue.
This REC gap or “cost of entry™ is discussed more fully below.

Because of Ohio's requirement that at least 50% of renewable energy, and solar, come from in-
state resources, in-state REC prices might diverge from out-of-state resources. For example, if
in-state prices are higher than out-of-state prices, it reflects a shortage of supply to meet the in-
state requirement. The policy response might be to determine whether obligated entities are
relying on paying the ACP to satisfy the in-state requirement, and second to review supply and
demand, and perhaps to raise the ACP if there are insufficient new projects in the pipeline. If on
the other hand out-of-state prices are higher than in-state prices, it wouldn't matter so much
because the in-state requirement would be met and any excess in-state supply could be used to

satisfy the remainder of the requirement.

There are scveral ways that price transparency could be supported.

1. The PUCO could require AEPS-obligated ertities to report publicly the total cost
expended for compliance RECs, which could yield and annual, after-the-fact reporting of
average REC prices. This type of requirement exists, for example in Maryland,
Pennsylvania, and the District of Columbia. The delay in reporting this information,
typically one-half year to a year afier the fact, limits its usefulness as an indicator of the
current market price. Nevertheless, it does provide price trend information, and it could
be supplemented by forward prices available through brokers and exchanges.

2. The PUCO could require market participants to enter price data in the REC tracking
systems. This information is more current than what would be included in an annual
compliance report, and it is more complete than broker-reported data.

3. The PUCO could require reporting of REC price data, not as public information, but as
privileged and confidential data. Regulated utilities are already under the commission's
jurisdiction for such a requirement, but competitive retail electricity suppliers often balk
at such requests, citing confidentiality of competitive information, but they could be
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required to provide such data as a condition of licensing. All the data doesn’t have to be
public for the commission to reach conclusions about the adequacy of the ACP.

The PUCO could encourage or designate an exchange or trading platform for unbundied
REC transactions that reports all bids and offers in real time. There are at least two
platforms that already report solar REC prices for Ohio, specifically SRECTrade.com and
Flett Exchange, but not for non-solar RECs.

Advantages:

Creating greater REC price transparency would give the PUCO a much closer price
monitoring capability that could be used to inform ACP level adjustments.

Price transparency could also lead to greater confidence in the market and in the revenue
from REC sales. Further, to the extent that price transparency supports the development
of forward price curves, it will support decisions to invest in new projects.

It would be technically easy to automate reporting of aggregate price data by building
price reporting into the certificate tracking systems as a condition of transferring RECs

between account holders.

Confidential information could be protected Ay offering privacy protection for price data,
or by only reporting summary data in public. |

Trading platforms are already in operation, at least for solar RECs, so it would be worth
encouraging them to add trading for non-solar RECs.

Limitations:

Many transactions will still take place via power purchase agreements in which the RECs
are bundled with the energy sale. REC value may not be identified separately in these
contracts, or if it is, the split could be arbitrary.

Long-term contract prices are not indicative of short-term market prices (which reflect
supply and demand), but may be more reflective of actual costs and therefore reveal the
incremental cost of new renewables.

Market participants may resist reporting requirements for fear of disclosing competitive
information, and for the extra step required in reporting transactions.

Requiring obligated entities to report price data, either after the fact or as part of each
transaction, may require additional legislative authority, a process that has its own pros
and cons.

Trading platforms report only what is transacted on their sites, and most of it is short-
term purchases, so they don not give a complefe picture of prices.

Power purchase agreements with bundled RECs are usually customized, and thus may
not be suitable for trade on exchanges that reqpire standardized products.

Directing market participants to one or another REC exchange would require a
competitive selection process by PUCO and wiould probably limit choices for trading

platform.
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e Trading platforms are already in operation, suggesting that the market is responding to
business opportunities without intervention by regulators.

Monitor Compliance Using ACPs

A simpler approach is to determine what percentage of compliance has been met by ACPs at the
end of each compliance year. If the reliance on ACPs has been minimal, then it is evidence that
the ACP is doing its job and need not be changed, or might be adjusted only for inflation. On the
other hand, if reliance on the ACP has exceeded a pre-established threshold, then it could be
evidence that the ACP should be raised.” The Commission would need to establish a threshold
of ACP reliance that is actionable. For example, if 10% of compliance (weighted average) is met
by use of ACPs, then the Commission could conclude that the ACP needs to be raised; to avoid a
single year anomaly, and to demonstrate an ongoing compliance issue, the threshold could be
established as 5% or more ACP reliance three years in a row, or an average of 5% over any

consecutive three-year period.

In addition to setting the threshold for raising the ACP level, the Commission or the legislature
should provide guidance about the level of the ACP—Dby how much should it be raised? That is
where information about the market price of RECs would be most useful, because the ACP
should be higher than the current market price, or the above-market cost of new renewable

energy projects.

Alternatively, if determining current REC prices proves too challenging, the ACP could be
increased by an absolute amount that is predetermined. For example, Delaware increases the
ACP automatically after each use. If a utility relies on the ACP in one year, its ACP is increased
for any subsequent year. Specifically, after the first year that a utility has paid an ACP of $25 per
MWh of shortfall, its future ACP level will be $50, and after it has paid an ACP of $50, any
future ACP would cost $80. There is no provision for increasing the ACP beyond $80. The
Delaware rule applies to individual utilities-—one utility that has made ACP payments in one
year will be facing an ACP of $50, while another utility that has not resorted to the ACP would
still be facing an ACP of $25. This approach suggests that Delaware’s policy objective is to use
the ACP as a graduated penalty for failure to comply using RECs. Ohio could do something
similar that applies to utilities individually, or it could follow a predictable ACP increase for all
obligated entities if the ACP threshold has been breached in aggregate.

Advantages:

+ Monitoring ACP reliance does not depend on an assessment of supply and demand,
-which is fraught with assumptions and uncertainties.

¢ Monitoring ACP reliance is less time-intensive than an assessment of supply and
demand, and less data-intensive than monitoring REC prices closely.

* Monitoring ACP reliance places no burden on market participants to report prices or to
trade via particular REC exchanges.

1% 1t could also be a sign of a REC shortage (demand exceeding supply) that is unrelated to the ACP being too low.
In that case, raising the ACP would just penalize electricity consurners.
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Limitations:

¢ Although monitoring ACP reliance is easily ﬂone, it may require a change in statutory
authority if it is used as a trigger to a changeiin the ACP level.

e Monitoring ACP use is probably not a stand-glone solution because reliance on the ACP
could be a reflection of short-term demand exceeding supply while new projects are in
the development pipeline.

Cost of Entry as Basis for Setting ACP Levels|
The difference between the long-term levelized cost lof energy (LCOE) from the marginal AEPS-
eligible resource — the last resource needed to reach the demand target — and the expected
levelized commodity market revenues available to that marginal AEPS-eligible resource, defines
the revenue gap or the REC revenue required for a project to get built. This can be thought of as
the “cost of entry” for a new project, and is manifested in the REC price needed to bridge the
revenue gap. The logic is that if the ACP is set lower than this cost of entry, new generation will
not be built to meet the AEPS, and those with compliance obligations will typically rely on
making ACP payments rather than supporting the development of eligible supply through their
REC purchases. On the other hand, if the ACP is set too high above the cost of entry, and supply
is inadequate, then ratepayer impact is likely too severe. A typical approach consistent with best
practices is to set the ACP at some multiple of the cost of entry or REC price sufficiently high to
incentivize compliance while low enough to protect ratepayers in the presence of a shortage.
Therefore, setting the ACP should take into account an assessment not only of supply and
demand but also of the REC cost of entry.

To determine the revenue gap or cost of entry, we estimated the LCOE using the Cost of

- Renewable Energy Spreadsheet Tool (CREST), a model developed for the National Renewable
Energy Laboratory to analyze the costs and economic drivers of renewable energy projects.
Separate models were used to estimate the LCOE from representative wind and solar projects.
The use of the wind CREST model represents the assumption that wind will be the marginal
resource deployed to meet Ohio’s renewable energy objectives. The model was populated with
input values for installed cost, operating cost, capital structure and financing costs, incentives
and performance (capacity factor) estimated to represent a relatively large, cost effective wind
generator operating in Ohio or adjacent states. The use of this model to gauge the cost of entry
and the revenue gap for Ohio is documented in Appendix B of this report.

The results of the CREST model analysis suggest that for Ohio, the LCOE for a hypothetical 125
MW wind project is approximately $75/MWh, If assumptions about the capital cost and capacity
factor are varied, the LCOE is in the range of $65-85/MWh. Given the expected levelized
wholesale value of electricity is $61.18/MWh over that same period, the revenue gap, or REC
revenue requirement, is about $10-$20/MWh. We also looked at a low case scenario, which
combines assumptions that result in a low LCOE with a high estimated wholesale value of
electricity, and a high case scenario, which combines assumptions that result in a high LCOE
with a low estimated market value. In the low case, the REC revenue requirement is reduced to
near zero, and in the high case, it is about $30/MWh. Based on the above-described assumptions,
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developers for the hypothetical wind project need a REC price of $5-30/MWh just to break even
in the Ohio market. To provide sufficient likelihood that they can get this price, regulators should
consider setting the ACP for the renewable energy requirement at a multiple of this incremental
cost. One additional, and critically important, variable in this analysis is the looming potential
expiration of the Federal production tax credit and investment tax credit — currently set to expire
on December 31, 2012, If these incentives are not extended, the REC revenue requirement for
the same prototype wind project — but without federal incentives — would be $45/MWh.

For the solar market, we analyzed two hypothetical installations. One is a 500 kW project
installed at a commercial customer’s premises and interconnected on the customer’s side of the
meter to take advantage of net-metering. All power is assumed to be consumed on-site, so the
customer benefits from avoiding the full retail price of generation and distribution. Analysis
shows that the LCOE for this project is about $260/MWh. Given the expected levelized retail
value of electricity is $131/MWh, the REC revenue gap, or cost of entry, is about $125.

The second hypothetical solar project is a 1,500 kW project that is interconnected directly to the
utility grid. Because of the larger size of this project, the LCOE is estimated to be slightly lower
than the customer-sited project, or about $230/MWh. Because this project is not net-metered, it
is competing with the projected and levelized wholesale cost of electricity, $61.18/MWh, and the
resulting REC revenue gap is about $170/MWh.

It should be noted that the LCOE for both solar projects are sensitive to assumed project costs. "'

Based on these assumptions, developers would need a solar REC price of $130 to $170/MWh
just to break even in the Ohio market, and that to provide sufficient likelihood that they can get
this price, the solar ACP should be set at some multiple of this incremental cost.

Advantages:

+ Analysis focuses on the economic barriers facing project developers rather than short-
term REC market prices, which are heavily influenced by supply and demand.

o The long-term cost of entry is more reflective of project financial needs than short-term
REC prices.

¢ Analytical tools are available, and documented, to conduct this type of analysis.

e Tools generally support sensitivity analyses of a range of assumptions, which can be
insightful in setting ACP levels.

o To increase the credibility of project assumptions, the PUCO can solicit input from
stakeholders with more direct technological knowledge.

Limitations:

+ Any analysis tool is limited by its sophistication and the input assumptions.

" Solar prices have been declining significantly in the past couple of years, although we believe that costs vary
geographically depending on the size of the market, the market infrastructure, and the level of financial incentives

offered.
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¢ [t is hard to be certain about all assumptions input to any model.

Summary and Recommendation

Of the different approaches described, there are elements of several that, in combination, could
provide a very effective method for determining when, and how, to adjust the ACPs.

As a first step, the PUCO should monitor reliance on ACPs for compliance. Monitoring
compliance using ACPs is factual, not subject to guesswork, has minimal administrative cost,
and imposes no burden on market participants. Reliance on ACPs for compliance is analogous to
the canary in the coal mine, providing an early warning of a potential problem, but it is not
determinative. Instead, it could trigger further investigation by the commission. The commission
might wish to establish a specific threshold of ACP use that would trigger a review.

Second, the PUCO would continue to assess supply and demand of renewable energy resources,
as directed by statute. This would help determine whiether reliance on ACPs for compliance is
because there is insufficient supply of eligible resources, and whether that insufficiency appears
to be long-term or temporary. For example, the supply and demand assessment might show that
there are plenty of projects in the pipeline but they just haven't come to fruition yet. Further
investigation could determine the causes of the backup, such as difficulty obtaining siting and

construction permits or financing.

Third, assuming that an adjustment is indicated, and #hat the objective of the ACP is to provide
motivation for the development of new renewable energy and solar resources, we believe the
most logical approach is to analyze the cost of energy for new eligible projects. If the analysis
indicates that the incremental cost of energy exceeds projected electricity costs, then the
incremental cost should be the basis for adjusting the ACPs. If analysis of the levelized cost of
energy shows that the REC revenue gap is diminishing, we recommend that the ACPs be
maintained and not lowered, because ACP predictability is important to new project developers.
The level of the ACPs is often recommended to be two to three times the market price of RECs, 2
but as noted previously, the market price of RECs tends to reflect short-term supply and demand
rather than the long-term incremental cost of new projects. The ACPs should therefore be a
multiple of the incremental cost. Nevertheless, encouraging greater REC price transparency
should be encouraged because it would provide broader benefits to market participants.

The concepts and methods discussed above apply to ttoth ACPs and solar ACPs, but the ACP and
solar ACP levels would be different because they are separate and distinct markets, and have
very different compliance costs.

2 For example, the Pennsylvania RPS calls for the solar ACP tcjF be 200% of the average market value of solar
RECs sold during the reporting period within the service region,!/including, where applicable, the levelized up-front
rebates received by selfers of solar RECs in other jurisdictions of PTM.
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Finally, we note that in Ohio, ACPs are not recoverable from consumers by regulated distribution
utilities with compliance obligations, but that the prices charged by competitive retail electricity
suppliers are not regulated. As a result, the ACPs would provide a cap on how much competitive
providers would be willing to pay for RECs, but utilities might prefer to pay a REC price higher
than the ACP because the REC costs are theoretically recoverable whereas the ACP payment is
not. This means that in a tight market, REC prices might settle a little higher than the ACP.
Despite these different dynamics, the ACP should be the same for both regulated utilitics and

competitive providers.
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Additional Policies

Beyond requiring utilities to meet renewable or altemative energy targets in a portfolio standard,
states have a number of policy options to foster the development of eligible resources. This
section describes several that were selected with the help of PUCO staff: long-term contracts,
feed-in tariffs, financial incentives for small or distributed generation projects, tax incentives,
and public benefits funds. We describe each option in general terms, provide one or more
examples, and discuss considerations for implementation. Based on the practice and experience
of various states, it is becoming clear that each approach has its own strengths and weaknesses,
but the most robust policies are those undertaken in ¢combination.'?

Long-term Contracts

Developers of new projects often have proposed sites, and have applied for permits, but as
difficult as siting and permitting can be, a critical step is obtaining financing for the project.
Unless the project is being developed by a company with sufficient financial resources to finance
the project itself, finance is usually provided by third-party lenders (banks) and investors.
Lenders and investors want security for their money, to ensure that the project will actually
produce the projected revenue so they will get their money back.'*

For security, virtually all lenders or investors require la long-term contract between the project
owner and a purchaser(s) of the electricity and/or rengwable energy certificates (RECs)."
Whether the contracts are for bundled electricity and RECs, for electricity only, or for unbundled
RECs, the increased revenue certainty and reduced risk can be significant in attracting financing
to new projects. Long-term contracts also support acgess to financing at more favorable terms
(such as lower expected rates of return or interest ratds), especially if the contracts are with

counterparties with strong credit.

Long-term contracts are needed for at least the larger revenue stream, which is usually energy
unless the project is a solar development in a state with a solar tier as part of its RPS, in which

case a contract for the solar RECs would be preferred.

Ideally for developers, the contracts would be long cdough to amortize the capital investment,

return on investment, and debt service, which is usually 10 to 20 years. Generation developers

and owners would generally prefer the contracts to be 20 or 25 years or the expected life of the
project. Buyers, on the other hand, might prefer contriicts of 10 years or less because the price

that looks reasonable today may turn out to be higher than market prices in a decade.

13 €. Kubert and M. Sinclair, Distributed Renewable Energy Fi ingnce and Policy Toolkit. Clean Energy States
Alliance, December 2009, http://www.cleanenergystates.org/asséts/Uploads/CES A -renewableenergy-FinancePolicy-

toolkit2009.pdf
1* K. Cory, . Coughlin, T. Jenkin, J, Pater, B. Swezey. Innovations in Wind and Solar Financing, NREL/TP -670-

42919, Golden, CO: National Renewable Energy Laboratory, February 2003.

http://www.nrel.gov/docs/fv080sti/42919.pdf.
5 E. Holt, J. Sumner, L. Bird, Role of Renewabie Energy Certificates in Developing New Renewable Energy

Projects. TP-6A20-51904. Golden, CO: National Renewable Energy Laboratory, July 2011.
http://apps3.eere.energy.gov/greenpower/pdfs/3 1904.pdf.
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If contracts are less than 10 years, new projects may be too risky for investors to undertake
because of uncertainty about energy and REC prices and revenues in the later years of the
project’s life. Even assuming that such projects would be built, the uncertainty would increase
the cost of capital, leading to higher prices at which the electricity would have to be sold.

In states with restructured electricity markets, like Ohio, long-term contracts may not be
available to project developers, however, because utilities (the providers of last resort) and
competitive energy suppliers will not or cannot sign long-term contracts due to uncertain future
load requirements and consequent uncertain future RPS obligations. Ohio distribution utilities
may be reluctant to enter into long-term contracts due to the short-term nature of their electric

security plans.'®

At least 15 states, including nine states with restructured markets, have some form of long-term
contracting (see Table 6) for regulated utilities to provide certainty of demand and price for new
projects under development.

Table 6. State Long-Term Contracting Requirements

State Contract Requirement Cost Recovery

Ca 10+ years Yes. Procurement and administrative costs associated with long-term
contracts approved by the commission shall be deemed reasonable and
shall be recoverable in rates. Cal. Public Utilities Code § 399.14(g)

CO 20+ years Yes, if approved by the commission, the contract shall be deemed to be
a prudent investment, and the commission shall approve retail rates
sufficient to recover all just and reasonable costs associated with the
contract

CT 150 MW, 10-20 vyears Yes

CT LT contracts for RECs— Yes, through Generation Service Charge rates

permissive; maximum 15
_years

1A Ownership or long-term Cost recovery not determined

contract

IL central procurement with up | Cost recovery not determined

to 20-year contracts

MA 10-15 years Yes, subject to review and approval by the DPU. 220 C.M.R. §§ 17.00
et seq.

MD For solar, 15+ years Yes. Electricity suppliers may recover actual cosis incurred in
complying with the RPS, in the form of a generation surcharge payable
by all current electricity supply customers. Md. Public Utility
Companies Code §7-706

ME 10+ years Yes

MI Contract term to be Yes. The cost of contracts deemed by the Commission to be consistent

specified in bids with an approved renewable energy plan will be recovered based an
approved non-volumetric cost recovery mechanism, subject to rate
impact caps. Michigan Complied Laws Chap. 460.1021, 460.1033

MT 10+ years Yes, if approved in advance by the commission. Montana Code
Annotated 69-3-2005

NV 10+ years Yes, if approved by the Commission, it shall be deemed a prudent
investment and the utility may recover all just and reasonable costs
associated with the contract. Nev. Rev. Stat. 704.7821

NY Central procurement, 10- Responsibility for contracting lies with state agency (NYSERDA).

'8 An electric security plan (ESP) is a rate plan for the supply and pricing of electric generation service.
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year terms for RECs Funding is through a volumetric RPS surcharge
NC Solar, sufficient length to Yes. RPS incremental costs, specifically for RECs, are recoverable if
stimulate development they are reasonable and prudent, and not subject to the per-account cost
cap. 4 N.C.A.C. Chap. 11, R8-67(e)
PA Good faith compliance As a cost of compliance, REC costs are recoverable through an
effort includes seeking long- | automatic adjustment clause. 52 P. C.75.66(e}4)
term contracts
Ri 10-15 years Yes ‘

Source: Wiser and Barbose 2008, with additions and updates. .

In states with restructured electricity markets, it can be more difficult to encourage long-term
contracts because competitive electric service providers are unable or unwilling to play the role
in long-term resource acquisition that has traditionally been played by regulated utilities.!” In
these states, policymakers have to balance the benefits of competitive wholesale and retail
clectricity markets against a policy preference, in many cases, for cleaner and more diverse
sources of supply. Policymakers and regulators in restructured states have therefore had to be
especially creative in placing requirements on regulaked distribution companies.

The long-term contracting requirements (or encouragement for such contracts) that we have
reviewed share several characteristics:
¢ Requirements do not apply to all renewable epergy contracts entered into by utilities.
States may establish capacity targets for resources under long-term contracts, for
example, that are only a portion of overall compliance needs.
¢ Some contracting requirements apply only to smaller distributed generation projects that
may involve higher cost resources.
e Projects recommended for long-term contracts generally must be selected using a
competitive process unless they are part of a standard offer, usually for smalier projects.
» Statutes or administrative rules generally require commission approval of contracts, and
if approved, generally provide for recovery of costs from ratepayers.
o [fastate RPS has a cost cap, for example in terms of rate impact or revenue
requirements, the cost of long-term contracts is generally subject to that calculation.

Following are more detailed descriptions of several of these contracting policies that have been
selected to iltustrate different approaches, particularly in states with restructured markets.

Ohio

Ohio has approved several electric distribution utilityprograms to acquire solar or small wind
RECs via long-term contracts. The standard contract for two of the programs is for 15-year
terms, but the price paid changes annually according to market prices. The contracts are for
RECs from customer-sited projects, so project size tends to be small and in some cases may be

explicitly limited to 100 kW capacity.

' They may be unable if they lack the creditworthiness requiretd}ty lenders and investors of counterparties in long-
terin purchase agreements, and they may be unwilling because their future load is uncertain, Nevertheless, some
Ohio distribution companies may have the option of building renewable generation for compliance, with filed
resource and electric security plans, and as discussed later, some Ohio utilities have agreed to enter into long-term
renewable energy certificate (REC) purchase agreements for projects that meet certain criteria.
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Long-term contracts in Ohio are challenged by the short-term nature of utility electric security
plans (ESPs). These are usually three-year rates that may escalate but are fixed for each year of
the plan. Entering into long-term contracts puts the electric distribution utilities (EDU) in the
position of incurring costs that will continue beyond their currently approved ESP. To reduce
their exposure to risk, they would likely want to be assured of cost-recovery over the life of the
contract, and as Table 6 shows, a number of states do pass “reasonable and recoverable™

judgments when approving contracts.

Because EDUs are providers of last resort in Ohio, they may be uncertain of future load they will
have to serve, and may therefore feel at risk of buying more than they need to satisfy their AEPS
obligations. Some other states have addressed this concern by requiring the EDUs to enter into
jong-term contracts, even more than for their own needs, and directing them to dispose of the
encrgy or RECs by various means. When EDUSs act thus as intermediaries, as described in
several state examples below, they are essentially protected.

Ohio competitive retail electric suppliers are in a weaker position to support long-term contracts.
For project financing, lenders and investors require long-term contracts with creditworthy
counterparties. Many, but not all, such competitive suppliers are not large enough, or do not have
a stable enough customer base, to meet the creditworthiness criteria. Although they are not
limited by ESP rates, as the EDUs are, they are subject to competitive market forces that
naturally limit how much they can charge their customers. They are also more likely than EDUs
to expetience customer switching and therefore greater volatility in their AEPS compliance

obligations.

Massachusetts
The Green Communities Act requires that electric distribution companies solicit long-term

contracts (defined as 10-15 years) for RECs, energy, or for a combination of RECs and genergy
from rencwable energy developers two times between July 1, 2009 and June 30, 2014."® Long-
term contracts executed by the distribution company must be filed with and approved by the
Department of Public Utilities (DPU) before they become effective. After purchasing renewable
energy, or RECs, or both, a distribution company may:
a) Sell the energy to its basic service customers, and retain RECs for the purpose of meeting
the applicable’annual RPS requirements;
b) Sell the energy into the wholesale electricity spot market, and sell the purchased RECs
through a competitive bid process; or
c¢) Select an alternative transactional approach, in consultation with the Department of
Energy Resources and subject to review and approval of the DPU.

If the distribution company sells both the energy and RECs, it must reconcile costs and revenues
in a process that must be approved by the DPU.

18g 2008, c. 169, § 83, an Act Relative to Green Communities. Also Massachusetts Department of Public Utilities,

Docket 10-58, Order Adopting Emergency Regulations, June 9, 2010.
http://www.env.state.ma.us/dpw/docs/electric/10-58/691 0dpuord. pdf.
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Distribution companies are not required to enter into long-term contracts if such contracts in
aggregate would exceed 3% of total annual energy demand (in MWh) from all distribution
customers in the service territory of the distribution company.

If RPS requirements terminate, a distribution company’s obligation to solicit long-term contracts
will cease, but contracts already executed and approved by the DPU will remain in full force and

effect.

Connecticut
Connecticut has adopted permissive rules for long-term contracting (up to 15 years), and

mandatory rules for long-term contracts to meet speﬂiﬁc capacity targets.

The Department of Public Utility Control (DPUC)"? will allow, but not require, the electric
distribution companies (EDC) to procure REC contracts for existing and new Class 1 resources.
To encourage long-term REC contracts, the DPUC will authorize a maximum of 0.4 mills per
kWh as incentive compensation. Any RECs obtained through long-term contracts must be used
to meet the EDCs” standard service and supplier of last resort RPS requirements. All costs
associated with the long-term REC contracts will be recovered through Generation Service
Charge rates. The DPUC strongly encourages a competitive REC procurement, but will not
preclude negotiated contracts, provided the EDCs submit sufficient documentation proving
favorable market conditions and ratepayer benefits. All EDC proposed contracts must be
submitted to the DPUC for determination in a non-contested case docket. The DPUC will
requlre specific terms and conditions in contract provisions to maximize ratepayer benefits and

minimize risk.?

Connecticut also mandates that EDCs contract a minimum of 150 MW of clean energy resources
by October 1, 2008. Under Project 150, the EDCs will enter into power purchase agreements
with generators of Class I renewable energy for no less than a 10-year period. Pricing under
these contracts will include a premium of up to 5.5 cents per KkWh. The implementation process
charged the Connecticut Clean Energy Fund with soliciting proposals from developers and with
the initial screening and analysis to select projects that will benefit all Connecticut consumers.
The process also involves review and selection by the state’s two EDCs and final approval by the
DPUC. Those receiving long-term contracts also receive funding from CCEF.”!

Maine
Maine law permits the Maine Public Utilities Comm1$51on to direct the regulated transmission

and distribution utilities to enter into 10-year contracts for capacity, associated energy or
renewable energy credits, even though distribution utilities are not responsible for providing
generation service. The utilities act as the agent or intermediary and either sell or assign those
contracts to default service providers, sell the energy into the wholesale electricity market

** The Department of Public Utility Control has recently been renamed the Public Utilities Regulatory Authority as
a.rt of a reorganization that places it within a new Department of Energy and Environmental Protection.
® Connecticut Department of Public Utility Control, Docket 07-406-61, DPUC Examination of Electric Distribution

Company Contracts for Renewable Energy Certificates. Decision, July 30, 2008.
! Connecticut Department of Public Utility Control, Docket 03-07-17, DPUC Review of Long-Term Renewable

Energy Contracts. Decision, October 20, 2004. This docket has been reopened several times and updated.
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through periodic competitive auctions, or other means available. The utilities are allowed to
recover in rates the net cost, if any, of the contracts.”

In response to this law, the Commission directed two investor-owned utilities to enter into 20-
year contracts with a new wind project. The contracts were structured as a discount off market
prices but contain a price floor to protect the project owner and a price ceiling to protect
ratepayers. Essentially, “the contracts provide a ratepayer hedge against a future of higher than
expected market prices.”? Although the Commission has since issued two more RFPs, additional
contracts have not yet come to fruition, and in 2011 the Maine Legislature amended the
contracting statute by requiring additional benefits to ratepayers.

Rhode Isiand
In 2009, the Rhode Island legislature adopted a Long-Term Contracting Standard for Renewable

Energy that requires each electric distribution company (EDC) to solicit proposals from
renewable energy developers annually. If the proposals received are determined to be
commercially reasonable, the distribution companies will enter into contracts of up to 15 years
(or longer, if the commission approves) for the purchase of capacity, energy and attributes from
newly developed renewable energy resources. The minimum long-term contract capacity is 90
MW, of which 3 MW must be solar or photovoltaic projects located in Rhode Island. This target
may be phased in over a four-year schedule, as shown in Table 7.

Table 7. Rhode Island Long-Term Contracting Requirement

By Date Percent of Target Capacity
12/30/2010 25% 22.5 MW Mav be earlior iF
12/30/2011 50% 45 MW ay be ead' Le“
1273072012 75% 67.5 MW Zﬂ‘;f;‘;;ioz
12/30/2013 100% 90 MW

For accepting the financial obligation of these long-term contracts, EDCs are entitled to financial
incentives in the form of annual compensation equal to 2.75% of the actual annual payments
made under the contracts for those projects that are commercially operating. This compensation
is over and above the base rate revenue requirement established in the EDC’s cost of service for

distribution ratemaking.

The EDCs must file tariffs for commission review and approval that net the cost of payments
made to projects under the long-term contracts against the proceeds obtained from the sale of
energy, capacity, RECs or other attributes. The difference will be credited or charged to all
distribution customers through a uniform fully reconciling annual factor in distribution rates. The
reconciliation will ensure that customers are credited with any net savings resulting from the
long-term contracts, and the EDC recovers ail costs incurred under such contracts, as well as
recovery of the financial incentive described above.

* Maine Revised Statutes Annotated (MRSA). (2001). 35-A M.R.S.A § 3210-C. Capacity Resource Adequacy.
http://www.main¢legislature.org/legis/statutes/3 5-a/title35-Asec3210-C html,

* Maine Public Utilities Commission, Docket No. 2008-104, Resource Planning and Long-Term Contracting. Order
Directing Utilities to Enter into Long-Term Contract, 8 October 2009. These first contracts did not include RECs
because at the time the RFP was issued, long-term contracting for RECs was not authorized by statute. The law has
since been amended to allow the Commission to direct long-term contracts for RECs as well.
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The EDCs must submit their solicitation method and schedule to the commission for approval.
Further, each long-term contract must be reviewed and approved by the PUC before it is
considered effective. All energy and capacity purchased must be immediately sold by the EDC
into the wholesale spot market, or, with commission approval, the EDC may resell the energy
and capacity to customers. The RECs purchased under the long-term contract will be sold
through a competitive bid process, or, with commission approval, they may be used to meet the

EDC's RPS obligations.*

Considerations
In each of these cases, the states may describe certain criteria that must be met for long-term

contract approval, such as cost-effectivencss, net benefits to consumers, or not exceeding a cost
cap. We are not aware of any analyses of the effectiveness of long-term contracting in general,
although some states (e.g. Connecticut’s Project 150) have experienced considerable debate
about implementation issues, and these dockets may icontain some insights.

Long-term contracts are important, and risks associated with over-commitment can be managed.
Among the factors the Commission should consider are the following:

e Long-term contracts reduce risk to investors and lenders, enabling project developers
to obtain financing. This is widely accepted not just by developers but has also been
clearly articulated by lenders, investors and financial/legal project facilitators.

» The economics of long-term contracts depend on projections of future energy prices,
and there is a risk that future market prices may be lower than the contracted price.
This risk can be managed by competitive procurements, careful scrutiny of proposed
contracts, and by considering the long-term contract as part of a larger resource
portfolio.

¢ Options to reopen the contract depending bn market prices, or to reconsider the
amount purchased, would reduce the security of the contracts and make it more
difficult for new projects with such contraict pr0v1510ns to obtain financing. This
added risk will be incorporated into the contract price. To our knowledge, for these
reasons, contract language that allows a utility to exit from the agreement based on

market prices is rarely used. :

e Ifthe RPS is subject to a cost cap, regulatdars should determine as part of the contract
review process, whether the addition of thb proposed contract is likely to trigger the
cost cap. Once the long-term contract has been approved, however, subsequent events
should not affect the status of the contract! Contracts with such a provision would not

likely be financeabie. ‘

¢ Similarly, language that would terminate the agreement if the RPS law or regulations
change (e.g. for eligibility) is also not inchided in long-term contracts. Examples from
Massachusetts, Connecticut, New York, Nevada and California, among other states,

2 Rhode Island General Laws Title 39 Public Utilities and Carriérs, Chapter 39-26.1 Long-Term Contracting
Standard for Renewable Energy. http://www.rilin.state.ri.us/Statetes/T1TH E39/39-26. I/INDEX . HTM
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expressly state that if the RPS changes after the effective date of the contract, the
buyer is nevertheless obligated to honor the agreement, if it has been approved by
regulators.

¢ Ultilities are an important party to long-term contracts; they are generally credit-
worthy off-takers because of their stability and reliable revenue streams.

¢ Even if utilities are long on overall electricity supply, new projects or contracts that
are cost-effective should be undertaken because the definition of cost-effective means
that the investment or contract will lower long-run costs. Alternatively, states with
sufficient energy and capacity could adopt long-term contracting requirements with
relatively small initial targets until the supply assessment changes, at which time
contracting targets could be increased. Finally, states should consider the policy intent
of the RPS legislation—generally the purpose is to change the state’s resource mix,
subject possibly to a cost-cap.

» Contracts for bundled electricity and RECs do not generally distinguish a price for the
two commuodities because the seller does not care whether the revenue comes from
the sale of energy or RECs as long as the total covers the project’s amortization costs,
and the buyer does not care as long as the total cost does not exceed the agreed upon
price. As a condition of long-term contract approval, the Commission could require
that the parties specify the REC price based on (a) currently available projections of
wholesale electricity price (they wouldn’t have to reveal profitability, only the
electricity price projection and the REC price assumption); (b) an annual report of the
difference between the fixed price and the wholesale electricity prices (for the 3%
cost cap); or (c¢) staff’s own projections of the revenue gap/REC revenue using a

model like CREST.

e long-term contracts may be a significant economic development tool for the state and
region, assuming that energy must be deliverable to Ohio.

Feed-in Tariffs

Feed-in tariffs (FITs) pravide a specified rate for generation from eligible energy technologies
for iong terms (usually 10 to 25 years), with prices typically set (but not always) equal to the
expected cost of production plus a profit. FITs represent one form of long-term contracts
discussed above. By creating revenue certainty, FITs can help support investor confidence and
thereby lower financing costs and a project’s required rate of return. FITs can be offered as a
fixed rate, a premium over prevailing market prices, or (less common) a price set by auction.
Another common feature of FITs in some countries is guaranteed interconnection and priority

dispatch for specified technologies.

A variant of FITs is a standard offer contract that basically provides for the guaranteed
availability of payments per kilowatt-hour for an eligible energy resource. Like FITs, standard
offers are usually long-term, 15 to 20 years in length and typically are based on market prices or
by a forecasted avoided cost of other generation or power purchases. Nevertheless, FITs and
standard offers share several similarities and there are not precise definitions that differentiate
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the two. Standard offer contracts are discussed further in the section on Customer Sited or
Distributed Generation Support, below.

FITs are essentially the inverse of a renewable purchasing requirement such as a renewable
portfolio standard (RPS). Under a RPS, a quota of electricity from eligible generation is set, and
the market determines the price paid, usually restricted by some combination of legislated cost
caps, rate impacts, or alternative compliance payments. A FIT sets a technology-specific price,
and the market responds with an undefined amount of eligible energy capacity (unless program-
wide caps or technology-specific caps are 1mposed)

Although simple in concept, no two feed-in tariffs are designed the same because political
jurisdictions have different policy objectives. Design differences include:

Eligible resources and technologies

Length of contract

How prices are adjusted over time

Performance milestones _

Ownership (Payments are sometimes diffrentiated by ownership type. Ontario’s
FIT, for example, provides higher prices for systems owned by municipalities or First
Nations.)

Location or application (such as offshore wind or building-integrated PV)
Projected instaliation date

Project capacity limits

Program capacity limits (capped or uncapped)

Resource intensity (e.g., dlfferent rates for wind or solar energy depending on the
site’s resource availability)*

e & & & @

State Examples
As illustrated in Figure 3, experience with FITs in the United States is limited and is generally

restricted to smaller projects or to certain technologies such as solar PV. States also often adopt
caps on project size and overall capacity. Hawaii had a feed-in tariff that applles to most
renewable energy technologies, with rates differing bly technology and system size. The Hawaii
PUC approved rates and standard interconnection agreements in October 2010, and plans to
review the FIT two years later and every three years thereafter. The Hawaii FIT applies to three
investor-owned utilities and has three tiers:

o Tier | includes all islands and eligible technologies where the project is less than or
equal to 20 kilowatts in capacity. .
e Tier 2 includes systems sized greater than 00 kW and less than or equal to: 100 kW
for on-shore wind and in-line hydropower on all islands; 100 kW for PV and CSP on

% Charles Kubert and Mark Sinclair, Distributed Renewable Eviergy Finance and Policy Toolkit, Montpelier, VT:
Clean Energy States Alliance, December 2009, http://cleanenergystates.bluehounsegroup.com/assets/Uploads/CES A-
renewableenergy-FinancePolicy-toolkit2009.pdf.

* KEMA, Inc, “Exploring Feed-In Tariffs for California: FeedyIn Tariff Design and Implementation Issues and
Options,” Final Consultation Report prepared for the California Energy Commission, CEC-300-2008-003-F,
November 2008, http://www.energy.ca.gov/2008publications/CEC-300-2008-003/CEC-300-2008-003-F.PDF.
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Lanai and Molokai; 250 kW for PV on Maui and Hawaii; 500 kW for CSP on Maui
and Hawaii; and 500 kW for PV and CSP on Oahu.

e Tier 3 is for systems up to 5 megawatts on Oahu and 2.72 MW on Maui and Hawaii.
Wind projects on Maui and Hawaii have to comply with the Tier 2 caps.?’

Wisconsin
= Xcel Renewable Energy buy-back
* WE Energies biogas buy-back -

sMGE solar buy-back Michigan
“River Falls Distributed Solar Taxiff mum Energy Fead-in tariff

: ramenta
} SMUD Feed-in Tariff
Marin County

Clean Energy Feed-in Tarniff

Indiana
“IP&L Feed-in tariff
~NIPSCQC Fead-in tariff

Tennessee Valley Authority
«Mid-sized renewable standard offer program

CE Renewable Stendard
trer

«Generation Partners Program

. i Statewide
B leaislation

o Individual utility and
city programs

Ijainssville
F— l GRU Soiar Fead-in Tanlff r States in TVA

e

g

Sclartricity Producer Program Service territory

Source: Meister Associates, July 2011.

Figure 3. Feed-In Tariffs in the United States

Vermont has a pilot feed-in tariff with a maximum total capacity of 50 MW and a project-
specific cap of 2.2 MW, while Maine also has a pilot feed-in tariff of 50 MW, with projects
limited to 10 MW, and no more than 25 MW at any Maine utility. Two utilities are in the
process of implementing feed-in tariffs in Indiana. Northern Indiana Public Service Company
has a FIT for solar, biomass and wind between 5 kW and 5 MW in size, up to a maximum of 30
MW. No technology can account for over 50% of capacity under NIPSCO’s FIT. Indianapolis
Power and Light (IP&L)’s FIT also encompasses solar, wind and biomass up to 1% of the
utility’s retail sales in Indiana. No project can be over 10 MW, while not being less than 10 kW
(solar) or 50 kW (wind).28 The cities of Gainesville, Florida; San Antonio, Texas; and

77 1U.8. Department of Energy, Database of State Incentives for Renewables & Efficiency, Hawaii Feed-in Tariff
http://www.dsireusa.org/incentives/incentive.cfm?Incentive Code=HI29F & re=1&ee=1, November §, 2011,
2 Indiana Distributed Energy Advocates’ Blog. “Feed-in Tariffs,” hitp:/indianade. wordpress.com/feed-in-tariffs/.
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Sacramento, California, and various utilities in Wisconsin have implemented small feed-in
tariffs. Marin County in California has a feed-in tariff for renewable energy systems of 1| MW or
less (with an overall 2 MW program cap), with pricing depending on whether the facility is a
baseload, peaking or intermittent generator.”

California instituted a limited feed-in tariff encompassing investor-owned utilities for systems up
to 1.5 MW, up to a maximum capacity of 500 MW. However, the tariff is based on the state’s
Market Price Referent, or the cost of bulldmg a new gas-fired generating plant, and is not
differentiated by technology or capamty ® Contracts are accepted until the 500 MW cap is
reached. The California General Assembly raised the 500 MW cap in 2009 to 750 MW and
required public utilities to participate; however, the California Public Utilities Commission has
not issued implementation regulations yet. To date, 40 MW of projects are under contract, with

12.6 MW in operation.

California also has a separate policy, the Renewables Auction Mechanism (RAM), aimed at
intermediate-sized renewable energy projects up to 20 MW. The RAM combines elements of
competitive bidding with standard contracts and feed-in tariffs. A 1,000 MW goal for the first
two years has been set for the three investor-owned utilities in California, who will
simuftaneously hold two auctions annually. Winning projects must be on-line within 18 months,
with one six-month delay allowed due to regulatory delays. Ultilities are only required to accept
bids up to a “reasonableness threshold” or price cap.

Results
Feed-in tariffs have been widely adopted for developing renewable energy, especially in Europe.

At least 50 countries and 25 states and provinces have 1mp1emented feed-in tariffs as of early
2010.> Of the 27 countries in the Furopean Union, 23 have feed-in tariffs in place.> More than
half of the world’s Wlnd capacity and 75% of the wotld’s solar capamty have been developed
under feed-in tariffs.’* Germany and Spain, both countries with feed-in tariffs, are among the
world leaders in both installed solar and wind capacity. In particular, Germany receives over
16% of its electricity from renewable energy generation as of 2009, up from 4.8% in 1998, and
77% of Germany’s renewable energy generation receives payments under Germany’s FIT.>® In
North America, Ontario is projected to install more than 400 MW of solar in 2011, more than

¥ U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency, Marin Clean Energy
Feed-in Tariff, Janvary 25, 2011.

hitp://www.dsireusa.org/incentives/incentive.cfm?Incentive Coge=CA226F &re=1&ee=1.

*® Paul Gipe, “SB 32 CalSIA FIT Bill Becomes Law — Could Bring Incremental Improvement,” October 11, 2009,
hitp:// www. wind-works.org/FeedLaws/USA/SB32CalSIAFI TB{lIPasses.html.

* Alex Pennock, Ryan Wiser and Joanna Lewis, “California’s Renewable Auction Mechanism: An Intermediate
Point between Bidding and Feed-in Tariffs,” (presentation), July 21, 2011.

2 Ren21, Renewables2010 Global Status Report, September 2010, Revised Edition,

http://www.ren2 .net/Portals/97/documents/GSR/REN21_GSR_2010_full_revised%208ept2010.pdf.

3 Wilson Rickerson, Renewable Energy Policy: Low-Risk Desfgns for Mobilizing Capital [slides], March 16,
2011, World Bank Energy Week 2011, Washington, MA.

* Paul Gipe, “Bringing the Renewable Energy Revolution Back to California with Feed-in Tariffs,” Presentation
before the Kern County Audubon Society, March 1, 2011, http://www.wind-
works.org/FeedlLaws/USA/Gipe%e20Audubon®620201 1020 1.pdf.

3 Sari Fink, Kevin Porter, and Jennifer Rogers, The Relevance df Generation Interconnection Procedures to Feed-in
Tariffs in the United States, October 2010, NREL/SR-6A20-48987, http://www nrel.gov/docs/fv1 1osti/48987 pdf.
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twice what was installed in California in 2010. By 2015, Ontario could have more than 2,650
MW of solar, more than what the U.S. has installed in over 30 years.*

Considerations
Because individual FITs can differ in policy design and implementation, it is difficult to make

generalizations about FITs. The design and implementation of the individual FIT will have
much to do with whether the FIT is successful at stimulating additional eligible energy
generation or not. Some general observations are provided below, but this central point should

be kept in mind.

Many people consider FITs to be successful in stimulating additional renewable energy capacity
at lower costs than other policics.37 That does not mean FIT's do not have cost impacts—-
depending on how the FIT is designed, there can be near-term upward pressure on electricity
rates, particularly if there is growth in higher-cost renewable energy technologies. It can also be
difficult to control costs under FITs, as it is not easy to estimate how the market will respond to
FITs or to project future technology cost reductions that may occur over time.*® Three broad
approaches have been implemented in an attempt to controi costs under FITs:

¢ Caps on overall or individual project size capacity; total program cost; or on energy
production (i.e., as a percentage of total retail sales).

o Payment level adjustment mechanisms, such as pre-determined degression in
payments to projects that become operational in subsequent years, or capacity-based
price degression (whereby prices are reduced as capacity targets are met, according to

a pre-established schedule).

o The use of auctions and competitive bidding, such as the California RAM approach
described earlier.

Each of these approaches to controlling costs under FITs offers advantages and disadvantages.
While caps directly reduce costs under a FIT, they can also reduce the ability to utilize
economies of scale, depending on the level set for the cap. It can also be difficult to evaluate
when a cap is reached, introducing uncertainty for project investors and regulators. Caps can
also contribute to speculative queuing, although this can be addressed through a combination of
application fees, security deposits, and the requirement to meet periodic milestones as a means of
eliminating non-operating projects from the queue. Payment level adjustment mechanisms can
provide a more self-correcting means of controlling prices paid to eligible generators under FITs
without regulatory intervention, and can work well for technologies with rapid changes in costs
over time, such as photovoltaics. However, payment level adjustment mechanisms based on

3 Brennan Louw, Jon Worren, and Tim Wohlgemut, Executive Summary: Ontario PV Market Forecast 2011-

2015, ClearSky Advisors, February 2011, http//www.wind-
works.org/FeedLaws/Canada/ClearSky%20Advisors%200N%20PV%20F orecast%20Exec%20Summary20110224.

pdf.
*7 Nicholas Stern, Stern Review on the Ecoromics of Climate Change, London, UK: HM Treasury, 2006,

hitp://www hm-treasury. gov.uk/sternreview_index.htm.
3 Toby Couture, Karlynn Cory, Claire Kreycik, and Emily Williams, A Policymaker’s Guide to Feed-n Tariff

Policy Design, Nattonal Renewable Energy Laboratory, July 2010, http://www.nrel.gov/docs/fy | Oosti/44849 pdf.
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caps can create market uncertainty if it is not easy to estimate when caps will be reached.
Finally, auctions and competitive bidding can be a flexible means of acquiring new eligible
generation capacity, but designing and implementing an auction for multiple renewable energy
technologies will be chailenging because of the different characteristics, different technology
status, and different risks of project completion and performance among the individual
renewable energy technologies. Auctions can also be susceptible to speculative bidding uniess
such steps as fees, deposits and the requirement to meet periodic milestones are implemented

ahead of time.

FITs require regulatory oversight and administration in setting the FIT rates, in reviewing the
FIT periodically, and possibly making mid-course corrections that could be required in the wake
of technology cost reductions or overly generous tariffs. Such mid-course governmental reviews
of FITs could provide a forum for revisiting the effectiveness and cost impacts of FIT policies,
although at the potential risk of undermining policy predictability and stability. High tariffs and
a plentiful solar resource led to a market rush for solar in Spain, prompting Spain to review its
FIT and impose an annual cap on solar installations to 500 MW for 2009 and 2010 and 400 MW
for 2011 and 2012.% That resulted in a drop in installed solar capacity in Spain from 2,600 MW
in 2008 to about 100 MW in 2009.% A revision of FIT rates can be necessary as conditions
change, but such revisions can be disruptive to the market and contribute to policy instability. If
possible, preferred approaches include designing cost containment into the FIT policgy from the
beginning and reducing tariff prices over time to capture declining technology costs."’

Finally, the regulatory and legal structure of electric power regulation in the United States may
significantly impede the implementation of FITs. The Federal Energy Regulatory Commission
(FERC) has exclusive authority under the Federal Power Act to set wholesale rates for
generation and transmission. Therefore, a primary basis of a state FIT—a state setting wholesale
rates for utility purchases from eligible generation--is not permitted under the Federal Power
Act. Interconnection guarantees for certain technologies, another common feature of FITs
world-wide, are also incompatible with FERC’s practice of ensuring comparability of generation
interconnection requests, regardless of generation soyrce. FERC has issued clarifications that

provide states with some flexibility, however.

States are allowed under the Public Utility Regulatory Policies Act of 1978 (PURPA) to set
wholesale avoided cost rates for eligible generators, primarily renewable energy generators and
cogeneration projects that meet certain steam efficiency requirements, with avoided costs defined
as the incremental costs of energy or capacity a utility would not incur if it generated itself or
purchased the power from other sources. Avoided cost rates may not be sufficient to support
development of new renewable energy projects, particularly emerging technologies. Earlier
FERC orders suggested that states could supplement avoided cost rates with state tax incentives,
direct payments or revenues from renewable energy credit sales without violating the avoided

* Claire Kreycik, Toby D. Couture, and Karlynn B. Cory. Innovative Feed-in Tariff Designs That Limit Policy
Costs. National Renewable Energy Laboratory, June 2011, hitp://www.nrel. gov/docs/fy | 10sti/50225. pdf.
“ Paul Gipe, “Spanish Tariff Revisions Update,” July 23, 2010, http://www,.wind-

works.org/Feedlaws/Spain/SpanishTariffRevisionsUpdate .html,

1 Toby Couture, Karlynn Cory, Claire Kreycik, and Emily Williams, A4 Policymaker’s Guide to Feed-In Tariff
Policy Design. National Renewable Energy Laboratory, July 2010, http://'www nrel.gov/docs/fy] 0gsti/44849.pdf,
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cost restrictions of PURPA.** A more recent FERC order suggested that avoided cost rates could
be differentiated by other factors, such as state renewable energy purchasing requirements or the
supply characteristics of the different technologies.* In addition, the Energy Policy Act of 2005
(EPACT 2005) allows utilities to petition FERC to be exempt from making future purchases
under PURPA. In its implementation rule, FERC stated that competitive energy markets such as
PJM and the Midwest ISO would be presumed to meet the intent of EPACT 2005. Presumably,
utilities in Ohio are exempt from making future purchases of generation from qualifying
facilities under PURPA, so the option of implementing a FIT under PURPA may be foreclosed

for Ohio.

Alternatively, Ohio could direct its distribution utilities to sign contracts for a specified quantity
of MW of renewable energy and have those utilities file those contracts at FERC for approval
under cost-based rates or market-based rates, after a showing is made that the renewable energy
developer does not have market power. States can review whether to allow the costs of the
renewable energy contracts into retail rates, but that is a yes-or-no decision—the rate itself

cannot be adjusted.44

Customer-Sited or Distributed Generation Support

States encourage small projects—ofien sited on customer premises to serve part of their load—
by adopting focused policies. The purpose of these policies typically is to support distributed
generation or specifically renewable generation, promote resource diversity, and encourage local

investment and jobs.

As part of their RPS, several states, including Ohio, have mandated a separate tier or target for
solar, customer-sited generation, or distributed generation.*> Even when a mandate is present,
however, small projects still face unique hurdles. These include higher costs (no economies of
scale), access to competitive financing terms (credit-worthiness, transaction costs for small
projects), weak service infrastructure (design, specification, mstallatlon or maintenance), and
access to REC markets (fack of understanding, transaction costs).*®

There are a number of policy approaches to address these challenges.

» Rebates: These are upfront payments usually based on the capital cost. A classic example
of a rebate is a $/Watt “buy-down,” although a rebate could also be based on the capital

* For a legal analysis of these FERC orders, see Scott Hempling, Carolyn Elefant, Karlynn Cory and Kevin Porter.
Renewable Energy Prices in State-Level Feed-in Tariffs: Federal Law Constrainis and Possible Solutions.

National Renewable Energy Laboratory, January 2010, http://www nrel. gov/docs/fy100sti/47408.pdf.

Y FERC. Order Granting Clarification and Dismissing Rehearing. 133 FERC 61,059, October 21, 2010.

* Scott Hempling, Carolyn Elefant, Karlynn Cory and Kevin Porter. Renewable Energy Prices in State-Level Feed-
in Tariffs: Federal Law Constraints and Possible Solutions. National Renewable Energy Laboratory, January 2010,
http:/iwww orel.gov/docs/fy 100sti/47408.pdf.

** Ryan Wiser, Galen Barbose and Edward Holt, Supporting Solar Power in Renewables Porifolio Standards:
Experience from the United States. LBNL- 3984E. Berkeley, CA: Lawrence Berkeley National Laboratory, October
2010. http://eetd.Ibl. gov/ea/emp/reports/ibnl-3984e.pdf

* Charles Kubert and Mark Sinclair, Distributed Renewable Energy Finance and Policy Toolkit (December 2009},
Clean Energy States Alliance, http://www.cleanenergystates.org/Publications/cesa-financial Toolkit Dec2009.pdf
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cost of the system. Rebates can be capped by placing a limit on the total amount of
money that may be paid for any one project, or by limiting the size of eligible projects.®’

e Performance-based Incentives: This approach provides a stream of revenue based on
actual output of the generator. In many ways, performance-based incentives are {or can
be) very similar to a feed-in-tariff. Most examples with which we are familiar offer a
fixed performance payment per kWh for a fixed term of years.

e [.oan Programs: Loan programs are often introduced to address the capital cost of
renewable energy investments. Because lending institutions are not always familiar with
the technology, loan programs also may establish technical criteria or standards, or may
be pre-screened and approved by utilities, so that banks or other lending institutions can
focus on the credit risk, which is what they know best.

Rebates :

Rebates and buy-downs have been a popular policy approach to encouraging small-scale
projects.48 There are many variations in the way rebate programs are designed, and the rebate
levels are often different because market conditions dincluding the retail price of electricity) vary.
Here we give an example of a rebate program—operated at a state level—that differs depending

on the location of the on-site system.

In June 2011, AEP Ohio received approval to offer a'rebate program to its customers for solar
photovoltaic and wind energy systems. Customers who participate agree to assign the RECs from
their systems to AEP for 15 years. The rebates vary according to customer type, with limitations
on incentive per customer and total funding amounts, as shown in Table 8.

Table 8. AEP Reba?te Program

. . Maxirlnum Maxim.um Annual
System Customer Incentive Minimum Incentive as Incentive Funding
Type Type Amount System Size % of System per C
Cost Customer ap
Solar Residential $1.50/watt 2 kW (d¢) 50% $12,000 $400,000
Photovoltaic | Non-Residential | $1.50/watt 10 kW (dc) 50% $75,000 $600,000
Wind Residential $0.275/kWh | 3,000 kWh/yr (ac) 50% $7,500 $187,500
Non-Residential | $6.275/kWh | 3,000 KkWh/vP (ac) 40% $12,000 | $62,500
Source: Ohio Power Company, PUCO No. 19, Renewable Energy Technology Program Rider, effective July 1,

2011

Energy Trust of Oregon operates a Solar Electric BuyED
rebate program. The incentives for customers of Portl

own Program that offers a classic PV
nd General Electric and of Pacific Power

vary based on size and ownership of the PV system, as well as between the utilities, as shown in

Table 9.

47 Although the distinction between grants and rebates is often bhned, grants tend to be for new technologies and

demonstration projects.
“® Eric Lantz and Elizabeth Doris, State Clean Energy Practices: Renewable Energy Rebates. NREL/TP-6A2-

45039. Golden, CO: National Renewable Energy Laboratory, March 2009.
hitp://www.nrel. gov/docs/fy0%0sti/45039. pdf
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Table 9. Oregon Solar Photovoltaic Rebates

Ownership PGE Buy-Down Pacific Power Buy-Down

Residential (homeowner) $1.75/Watt,, $1.50/ Watty,
$20,000 max $20,000 max

Residential (third party owned) $1.25/ Watty, $1.00/ Watty,
$10,000 max $5,000 max

Nonprofit & Govt (up to 30 kW) $1.50/ Watty, $1.25/ Watt,,
$200,000 max $150,000 max

Nonprofit & Govt (30-200 kW) $1.50 — 1.00/Watty* $1.25 - 0.75/ Watty,
$200,000 max $150,000 max

Commercial, Industrial, Third $1.25/ Watt,, . $1.00/ Watt,,

Party owned (up to 30 kW) $500,000 max 01'3?&20,00 for multiple $100,000/max

. . . $1.25 - 0.75/Watty *
Commercial, Industrial, Third . $1.00 - 0.50/Watty,
Party owned (30-200 kW) $500,000 max orsftéegﬂ,()o for multiple $100,000/max

Source; U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency; Energy Trust of

Oregon; and individual utility websites.
*The per-watt incentive rate is at its highest rate for systems up to 30 kW and declines linearly for systems sized

between 30 and 200 kW.

States with more comprehensive rebates or grants differentiate the incentive according to the
end-use sector, technology, size of system (capacity), and like Oregon, sometimes utility
territory. In some cases the incentive amounts may be reduced on a predictable schedule, or as
specific capacity (MW) targets are met. Cost caps may be a percentage of the total cost or a fixed
amount, and sometimes the lesser of these two combined.

Performance-based Incentives

Although rebate and grant programs are easy to understand, and provide certainty about how
much financial support will be provided, the trend at the state level appears to be to convert
financial incentives to pay-for-performance, also called performance-based incentives.” The
rationale is mostly philosophical in that pay-for-performance aligns the incentive with actual

results, rather than basing the incentives on cost.

Performance-based incentives can be like FITs (described above), or may rely on market-based
payments that are based on performance but which are not guaranteed. When performance-based
incentives are configured as a fixed payment and coupled with a fixed-term contract, they are
also sometimes referred to as a standard offer.

Several Ohio utilities have recently instituted REC purchase programs based on system
performance. Beginning in 2009 and continuing into 2010, Duke Energy Ohio, First Energy,
Dayton Power & Light, and American Electric Power all filed proposals for approval by the
PUCO. The programs differ in their details, but they all provide performance-based incentives.
Duke, for example, will enter into agreements to purchase solar RECs from residential customers
through the end of 2012, for a term of 15 years. Except for the year 2010, when the price was set
at $300, the amount paid for the REC:s is based on market prices determined annually. First
Energy offers a similar program. AEP will purchase RECs from solar or small wind systems ata

* G. Barbose, R. Wiser and M. Bolinger, Designing PV Incentive Programs to Promote Performance: A Review of
Current Practice. LBNL-61643. Berkeley, CA: Lawrence Berkeley National Labaratory, October 2006,
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predetermined price, but only for three years. These program parameters highlight the issues of
whether to pay a fixed price and whether to do so for an extended period of time—both issues
that relate to the allocation of risk between the customers who own the systems (or their
financiers) and the company’s rate payers. Duke and First Energy opted for a gnaranteed
purchase but an uncertain price, while AEP chose to offer a guaranteed price but without a long-
term purchase guarantee. The success of these programs will depend not only on whether
customers can get financing based on the performance-based incentives, but also on the stability
of the programs themselves. The offers are available' for only two to three years (the end date is
different for each utility), suggesting that these are viewed as pilot programs, but installer
expectations of the availability of such offers will probably affect their wiilingness to invest in
expanding their services and infrastructure in Ohio.

The Tennessee Valley Authority (TVA) offers two programs for qualifying new renewable
energy projects. Under Generation Partners, customer-sited projects from 500 W up to and
including 200 kW are eligible if they use solar, wind, low-impact hydropower, or biomass
(including solid, liquid and gaseous forms of woody waste, agricultural crops or waste, animal or
other organic waste, energy crops and landfill gas or wastewater methane). TVA will buy the
output, including the RECs, at a rate of 12 cents per kWh above the retail electric rate for solar,
and 3 cents above retail for all other renewable sources. New participants will receive an
additional $1,000 to help offset start-up costs. The contract term is for 10 years.

The second program is called the Renewable Standarid Offer, and is for projects from 200 kW to
20 MW. All of the major renewable power generating technologies are eligible, including solar,
wind, biomass gasification, and mature renewable technologies, such as biomass direct
combustion, methane recovery, and co-firing of 50% or more biomass. The price paid varies by
season and time of day (the base price average is $0.0561/kWh). The same prices apply to all
technologies, with the average hourly base price escalated annually by a constant percentage
over the length of the contract. As a result, technologies that operate during peak hours (e.g.
solar) will receive the benefit of higher prices during those periods. The Standard Offer price is
not a premium price, but it has the benefit of a secure contract. Developers can choose contract
lengths of 10, 15, and 20 years.

A number of states, by adopting solar sct-asides, or a special tier in their RPS for solar energy,
have created solar REC (SREC) markets to provide the payment based on performance.”® An
SREC is produced for every MWh of electricity generated by an eligible solar project. Obligated
entities will purchase these SRECs for compliance with the RPS, providing the owners of these
projects with a revenue stream. Because the SREC value is tied to supply and demand, however,
the revenue is uncertain and may not provide the security that a lender would need for project
finance. A fixed price under a standard REC offer provides more certainty for the participant and
for a lender, making the project more financeable, but may create more risk for ratepayers if the

fixed price exceeds market price.

Some states have added program features that make it easier for solar owners to sell their
SRECs. For example, New Jersey has figured out a way to securitize the revenue stream. In one
approach, three electric distribution companies (EDCs) offer 10- to 15-year contracts for the

** These states include Massachusetts, Maryland, New Hampshire, New Jersey, Ohio and Pennsylvania.
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purchase of SRECs, with projects selected through periodic competitive solicitations. In 2009,
the BPU approved the contracting programs of these three EDCs for a three-year period, with a
cap of 65 MW, Because the EDCs are not obligated entities under the RPS law in New Jersey,
they auction the SRECs to those who do need them for compliance. In a different approach, the
state's largest EDC (PSE&G) has created a solar loan program. The utility loans customers a
portion of the up-front cost of a PV system, and the custorner repays the loan either in cash or in
the form of SRECs generated by their PV system over a 10-15 year term. For purposes of loan
repayment, SREC prices are equal to the greater of the prevailing market price for SRECs or a
pre-established floor price that varies by customer segment and by loan origination date. PSE&G
also auctions these SRECs to those with an RPS compliance obligation. PSE&G’s current Solar
Loan II Program is approved for a two-year period, with a cap of 51 MW’

New Jersey has also established a rolling 15-year solar alternative compliance payment (SACP)
to provide some certainty about the upper value of SRECs, and has adopted a mechanism for
automatically increasing the solar set-aside targets in the event of an SREC surplus and declining
SREC prices in three consecutive years, also with the intent of increasing revenue certainty for

solar project developers and investors.

Loans
There are many state and utility loan programs, many of them established originally to service

energy efficiency investment and later expanded to include renewable energy supply.S2 Some of
the key variants in the programs are what customers are eligible (end-use sectors), what
technologies are eligible (broad eligibility or narrow focus), limits on loan amounts, market rate
or subsidized interest rates, who originates and services the loans, and the source of funding.

Minnesota, for example, has a suite of loan programs, including the following two:

e The Agricultural Improvement Loan Program provides low-interest loans to farmers for
wind (up to 1 MW), biomass and anaerobic digestion. It is administered by the Minnesota
Department of Agriculture through the Minnesota Rural Finance Authority (RFA). Loans
are made by individual financial institutions working with the RFA. The RFA has a
Master Participation Agreement with over 400 financial institutions throughout the state.
RFA participation in a project is limited to 45% of the principal amount of the loan or
$300,000, whichever is less. As of September 2010 the interest rate offered by the RFA
was 4.5%. Terms for the remainder of the loan are negotiated between the participant and

the lender.

*! Jason Coughlin and Karlynn Cory, Solar Photovoitaic Financing: Residential Sector Deployment. NREL/TP-
6A2-44853. Golden, CO: National Renewable Energy Laboratory, March 2009.

http://www.nrel.gov/docs/fy090sti/44853.pdf
Ryan Wiser, Galen Barbose and Edward Holt, Supporting Solar Power in Renewables Porifolio Standards.

Experience from the United States. LBNL- 3984E. Berkeley, CA: Lawrence Berkeley National Laboratory, October

2010. htp://eetd Ibl.gov/ea/emp/reports/lbnl-3984e.pdf
*2 For more information on loan programs, see Clean Energy States Alliance, Developing an Effective State Clean

Energy Program: Clean Energy Loans. Briefing Paper No. 4 March 2009,
http:/Awww.cleanenergystates.orp/assets/Uploads/Resources-pre-8-16/CES A-cleanenergy-Loan-Programs-

March09.pdf
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# The Neighborhood Energy Connection (NEC) offers secured, low-interest loans for
qualified energy efficiency and renewable energy improvements (solar hot water,
photovoltaic) to Minnesota residences. Loans are limited to owners with household
incomes of $96,500 or less, in amounts ranging from $2,000 - $35,000. Loan repayment
terms vary from 1 to 20 years according the amount of the loan at a fixed interest rate of
5.75%. Most costs of this financing offer, including a 1% origination fee, credit report
fee, and document preparation fee can be rolled into the loan. All [oans are secured by a
mortgage on the property. In order to be eligible for a loan, qualified homeowners must
schedule an energy audit. The actual improvements undertaken are up to the homeowner,
but financed projects must include at least one of the recommendations made by the
auditor. The Minnesota Energy Loan is funded by Minnesota Housing and Finance
Agency and processed and underwritten by the NEC.

Pennsylvania also has a number of different loan pro:grams, including the following:

e The Alternative and Clean Energy Program provides loans to businesses or economic
development organizations for energy generation projects that meet the eligibility criteria
of the Alternative Energy Resource Standard. Loans may not exceed $5 million or 50% of
the total project cost, whichever is less. Interest rates for alternative energy production
projects are set at 5% currently, but may change based on market conditions. Loans must
be repaid within 10 years. The loans require equal matching funds from new public or
private investment in the proposed project. All loans are secured by a lien on the asset
financed. The Program is administered jointly by the Department of Community and
Economic Development (DCED) and the Department of Environmental Protection
(DEP), under the direction of the Commonwealth Financing Authority, and is funded by
the Alternative Energy Investment Fund (state issued bonds).

e Pennsylvania also offers a Solar Energy Program through the same agencies, which
provides loans to business, economic development organizations and political
subdivisions for solar photovoltaic and solar hot water systems. The maximum loan
amount is $5 million or $2.25 per watt, whichever is less, and has similar loan terms as
described for the Alternative and Clean Energy Program. According to the CFA website,
however, Solar Energy Program applications are no longer being accepted because the
funding has been exhausted.

Results
An assessment of the Database of State Incentives for Renewables and Efficiency shows that

these types of programs are widespread. Thirty-five states support rebates for renewable energy
generation; 31 sates have performance-based incentives; and 39 states have loan programs for
renewable energy projects.53 Eighteen states have all three types of these programs; 20 states

3

;

%? This count includes the District of Columbia, and numbers staﬁes with state-wide programs as well as states whose
major utilities offer programs of these types. Many states have miore than one program of each type, targeted to
different technologies or to different end-use sectors; these are counted only once. It excludes programs offered by
local government and non-profit organizations. Programs focusing on energy efficiency, including geothermal heat

pumps, are also not included.
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have two of these types of programs; 11 states have only one of these types of programs; and two
have none.

Loan programs serve an important function, which is to address the barrier of high initial costs of
renewable energy technologies. This is especially true for smaller scale, customer-sited
generation. Accessible financing is just one challenge for new projects, however, and states
should consider other options for a more robust policy portfolio to suppotrt the development of

renewable energy.*

For rebates, setting the buy-down amount can be a challenge, especially as technology costs
change, and project economics vary depending on size, electricity prices, REC prices and other
incentives that may be available. In some states, the level of rebate or buy-down has resulted in
heavy demand, placing stress on budgets and creating the need for application queues and
waiting lists. New Jersey, for example, has had a Renewable Energy Incentive Program for a
decade, and still offers rebates for biomass and fuel cell systems including combined heat and
power, but rebates for wind energy systems are temporarily on hold and new applications are not
being accepted at this time. Further, the demand for solar rebates was so high that the cost to
continue paying rebates was unsustainable. New Jersey therefore transitioned the solar support to
an SREC program that lets the market create the added value.

Performance-based incentives have grown in popularity over the last several years because they
align the owner’s interest with the public interest in maximizing output. It is payment based on
performance that encourages owners to maintain the systems at top efficiency. Performance-
based incentives also face some of the same challenges as setting rebate levels, though, because
it can be hard to keep up with technology differentiation and shifts in the underlying costs.
Nevertheless, when combined with security of a long-term contract and certain payments,
performance-based incentives are very effective in motivating new project development.

Considerations
Rebates or one-time incentive payments are relatively simple to administer, and once eligibility

criteria are met, the state or utility paying the incentive has no lingering obligation. Rebates are
usually based on a portion of the cost of the new project, however, and cost-based incentives do
not necessarily motivate lower-cost projects.

Because rebate payments are paid up front, they place the risk of non-performance on ratepayers
{who are presumably paying for the incentives) rather than on project owners. Of course, project
owners still have an interest in performance, but it is limited to say a net metering billing credit
which may be significantly lower than the direct financial incentive.

Performance-based incentives, on the other hand, align owner interests with ratepayer interests,
because owners want to maximize payments, and for ratepayers, value is maximized by ensuring
payment for actual output. Cost of the installed generator is not a factor except insofar as funding

caps may be applied to each project.

*E. Lantz, State Clean Energy Policies Analysis: State, Utility, and Municipal Loan Programs. NREL/TP-6A2-
47376. Golden. CO: National Renewable Energy Laboratory, May 2010,
http:/fwww.nrel.gov/docs/fy 100sti/47376.pdf
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Performance-based incentives require servicing and monitoring over the life of the purchase
agreement, but this is also true of programs that provide upfront payments if the agreement
requires the transfer of renewable energy certificates (RECs) to the purchaser. Regardless of the
incentive mechanism used, if the RECs are sold or transferred to another party, the project owner
or third party must read meters report production data to REC tracking systems and manage a

REC account.

Regardless of whether the financial incentive is paid upfront or paid over time based on
performance, the level of the incentive may be based on several alternative approaches:
e The utility’s avoided cost;
e A portion of the project’s capital cost;
¢ The market value of the RECs; or
e The incremental cost of the project above the levelized cost of electricity.

Equivalence between an upfront payment and a stream of payments over time would be
established by present valuing the stream of estimated performance payments to create a single

upfront payment.

If the basis of the incentive is the utility’s avoided cost, it is likely that it will not be sufficient to
motivate new projects whose costs are usually higher than market prices of electricity. If the
basis of the incentive is a portion of the project’s capital cost, this is simply an estimate of what it
would take to interest project developers, and will probably require regular adjustment to reflect
market demand and changing technology prices.

Incentives based on the market price of RECs depend on the assumption that REC prices reflect
the cost of market entry, meaning the incremental cost of the proposed project above the
appropriate electricity price benchmark. The price of RECs, however, is influenced most
strongly by supply of and demand for RECs, not by the incremental cost that must be covered for
a project to be financially feasible.”® Basing the incentive on the market price of RECs may be
acceptable if the policy objective is to satisfy the RPS at the least cost, but if the policy objective
is to stimulate new renewable energy projects for environmental, economic development, or
resource diversity reasons, then the value of RECs may not be sufficient. It can also be difficult
to have a comprehensive view of the cost of RECs. Brokers report only the deals they arrange,
which is usually only a small part of the market. Competitive solicitations for RECs will give a
good idea for the size of projects that are bidding, but these are probably not the same as the
customer-sited projects that are the focus of financial incentives. Solicitations may also be only
for a short term, which would tend to reflect current supply and demand, rather than the long-
term prices that would be needed for new projects.

Incentives based on the incremental cost of a project telative to the appropriate electricity price
benchmark have the best chance of being approximately right because they would reflect the

** Edward Holt, Jenny Sumner and Lori Bird, The Role of Renewable Energy Certificates in Developing New
Renewable Energy Projects. NREL/TP-6A20-51904. Golden, CO: National Renewable Energy Laboratory, Fune

2011. http://apps3.eere.energy.gov/greenpower/pdfs/51904.pdf
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financial hurdle facing the project developer—the cost of entry to the market. For large projects,
the appropriate comparison would be to a projection of wholesale energy prices; for net-metered
projects, the appropriate comparison would be to a projection of retail generation prices. This
approach does require analysis of prototypical installations, and will require periodic updating to
reflect changing clectricity prices and technology prices. The analysis could be done using a
financial model such as CREST.

State Tax Incentives for Renewable Energy Technologies

Depending on the design of the particular tax incentive, renewable energy tax incentives are
intended to at least partly (or fully) bridge the price gap between conventional generation and
renewable energy by reducing personal or corporate tax liability, thereby either reducing
consurner costs or increasing the value of renewable energy generation.

Tax incentives are a commonly used policy mechanism for incentivizing renewable energy
technologies. Some form of tax incentives for renewable energy technologies is currently
available from the U.S. federal government and from all but three states (Arkansas, Delaware
and Mississippi) and the District of Columbia. There are several types of tax incentives in
place—the mechanisms reviewed here include:

Personal and corporate tax incentives
Production-based tax incentives
Sales tax incentives

Property tax incentives
Manufacturing tax incentives

RN

Personal and Corporate Income Tax Incentives

A personal or corporate tax incentive decreases a taxpayer’s income tax liability for part of the
costs of installing eligible renewable energy technologies. Tax credits are used by both federal
and state governments to stimulate clean-energy markets. In the U.S., personal and corporate tax
credits for renewable energy exist at both the federal government and state government levels.
The federal government offers a 30% corporate tax credit for solar, fuel cells and small wind
technologies and 10% for geothermal, microturbines and combined heat and power. In addition,
the federal government offers a 30% residential tax credit for solar electric and solar heat
technologies, geothermal heat pumps, wind, and fuel cells. Both the corporate and personal
federal tax credits expire at the end of 2016. Twenty-four states offer personal and/or corporate

tax incentives for renewable energy technologies.™

Production Tax Credit

A production-based tax incentive earns income tax credits for eligible renewable energy
facilities, at a specified amount per kilowatt-hour. The best known example is the federal
Production Tax Credit, or PTC. The federal PTC was initially set at 1.5¢/kWh in 1993 dollars
and is now 2.2¢/kWh, after being adjusted for inflation. As indicated in Table 10 below, the

%6 1.S. Department of Encrgy, Database of State Incentives for Rencwables & Efficiency, Summary Tables (for
Financial Incentives) [web pagel, thitp://www.dsireusa org/summarvtables/, retrieved April 28, 2011.
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PTC lastggfor 10 years under most circumstances,”’ and certain technologies only receive half of
the PTC.

Table 10. U.S, Production Tax Credit Eligibility by Resource Type

Resource Type In-Service Deadline Credit Amount
Wind December 31,2012 2.2¢/kWh
Closed-Loop Biomass December 31, 2013 2.2¢/kWh
Open-Loop Biomass December 31, 2013 1.1¢/kWh
Geothermal Energy December 31, 2013 2.2¢/kWh
Landfill Gas Diecember 31, 2013 1.1¢/kWh
Municipal Solid Waste Diecember 31, 2013 1.1¢/kWh
Qualified Hydroelectric December 31, 2013 1.1¢/kWh
Marine and Hydrokinetic (150 kW or larger} | December 31, 2013 1.1¢/kWh

Source: U.S. Department of Energy, Database of State Incentives for Renewables and Efficiency, Federal
Incentives/Policies for Renewable Energy: Renewable Electricity Production Tax Credit, May 4, 2010,
htip://'www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US13F&re=1&ee~0

In 2009, the U.S. Congress allowed the sponsors of gligible renewable energy projects to choose
between the PTC, the federal investment tax credit, or a cash grant equal to the value of the
federal investment tax credit (i.e., 30% in most instances). The financial crisis and the
accompanying economic recession significantly reduced the number of companies with
sufficient income tax liability to fully utilize either the PTC or the federal investment tax credit,
promptmg Congress to allow cash grants as a temporary measure until economic conditions
improved.”® To utilize the grant, construction on the eligible renewable energy project must
begin by December 31, 201 1.

In addition to the federal PTC, at least five states—Arlzona lowa, Maryland, New Mexico, and
Oklahoma—offer state-level production tax mccntlvqs O These state PTCs are described more

below:

i
!

e Arizona provides a state production tax credit of | cent/kWh for wind, landfill gas
and biomass systems insfalled after December 31, 2010, for 10 years, up to a
maximum of $2 million per year per projeitt. Photovoltaic and solar thermal electric
systems are eligible for higher incentives that decline over time, beginning at 4

I

7 Exceptions include open-loop biomass facilities in operation pefore October 22, 2004, which can receive the PTC
for five years, and open-loop biomass, geothermal, small irrigation hydro, landfill gas and mmicipal solid waste
combustion facilities that entered commercial operation after October 22, 2004 but before August 8, 2005, that can
also can receive the PTC for five years,

%8 11.S. Departiment of Energy, Database of State Incentives for Renewables & Efficiency, Federal
Incentives/Policies for Renewable Energy: Renewable Electricily Production Tax Credit, May 4, 2010,
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US13F.

%% Mark Bolinger, Ryan Wiser, and Naim Darghouth, Preliminary Evaluation of the Impact of the Section 1603
Treasury Grant Program on Renewable Energy Deployment in 2009, Lawrence Berkeley National Laboratory,
LBNL-3188E, April 2010, http://eetd.Ibl.cov/EA/EMP/reports/lbnl-3 1 88e.pdf.

% U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency, Performance-Based
Incentive for Renewable Energy [web page], http://www dsireusa.org/incentives/index.cfm?SearchType=Production,

retrieved April 29, 2011,
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cents/kWh for the first two years and declining to 1 cent/kWh by the 9™ and 10™
years, also subject to the $2 million annual cap. State-wide, there is a $20 million
cap. The Arizona Department of Revenue accepts applications in January following
the year the credit is claimed until the $20 million cap is reached.

* Jowa has two production tax credits, one for wind and the other for wind and other
renewable energy technologies. The wind-only incentive offers 1 cent’kWh for wind
projects of at least 2 MW but no more than 30 MW that are in-service by July 1,
2012.5" A state-wide cap of 50 MW applies. As of May 2011, 24.5 MW of the 50
MW cap has been used. Wind projects must be on-line within 18 months after
receiving approval from the lowa Ultilities Board (IUB) to retain eligibility, unless
project owners apply for and receive approval from the IUB for a 12-month
extension.

TIowa’s other PTC offers 1.5 cents/kWh for wind, solar electric, landfill gas, biomass
hydrogen, and anaerobic digestion projects. Qualifying owners must own at least 51%
of the project, and overall project capacity cannot exceed 2.5 MW per owner, or 5
MW overall for non-wind projects. A state-wide cap of 363 MW applies for wind,
and a 53 MW cap is in place for non-wind technologies. At least 10 MW of
nameplate generating capacity of any type of eligible renewable energy must be
"incorporated within or associated with" ethanol cogeneration plants that sell fuel to
any states required to meet a low carbon fuel standard. Eligible projects must be in
operation within 30 months of receiving IUB approval; wind projects can apply to the
IUB for a 12 month extension, and non-wind projects can apply for a 24 month
extension.®? -

e Maryland’s PTC is for 0.85 cents/kWh (0.5 cents/kWh for co-fired generation) for
solar electric technologies, landfill gas, wind, biomass, hydro, geothermal, municipal
solid waste, co-firing, anaerobic digestion, and ocean energy. In 2010, the Maryland
General Assembly passed legislation stating that no less than $1,000 can be awarded
(meaning eligible facilitics must generate about 23.5 MWh per year to qualify). A
project cap of $2.5 million over 5 years is applied, or up to the credit equal to the
maximum production estimated by the Maryland Energy Administration. Credits in
excess of income tax liability in a tax year are refundable. The eligible renewable
energy facility must be in operation before January 1, 2016.° A state-wide cap of

®! Applications from schools, colleges, universities, and hospitals filed on or after July 1, 2009, are required to have
a minimum nameplate capacity of 750 kW. See U.S. Department of Energy, Database of State Incentives for
Renewables & Efficiency, “lowa Renewable Energy Production Tax Credits (Corporate)”,
http://dsireusa.org/incentives/incentive.cfm?Incentive_Code=IA 13F&re=14&ee=0, retrieved July 26, 2011.

82 U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency, “lowa Renewable Energy

Production Tax Credits (Corporate)”,
http://dsireusa.crg/incentives/incentive.cfm?Incentive_Code=1A13F&re=1&ee=0, retrieved July 26, 2011,

® Co-firing must take place after 2006, but the non-renewable portion of the generating plant can come on-line
earlier than 2006.
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$25 million applies, and the credit expires at the end of 2015 although approved
projects may continue to claim the tax credit for a total of five years.64

* The New Mexico Production Tax Credit applies to solar electric, wind, biomass,
landfill methane, municipal solid waste, and anaerobic digestion systems of at least 1
MW installed after 2002 and before the end of 2017. Except for solar, eligible
facilities receive a state production tax credit of 1 cent/kWh for 10 years for the first
400,000 MWh annually. Solar electric begins at 1.5 cents/kWh in the first year and
increases by (.5 cents/lkWh to 4 cents/kWh in year 6 before declining by 0.5
cents/kWh by the tenth and final year. A 200,000 MWh annual cap applies to solar.
A state- w1de annual cap of 2 million MWh applies, plus an additional 500,000 MWh

for solar.5*

¢ Oklahoma’s Zero-Emission Facilities Prdductlon Tax Credit applies to wind,
geothermal, hydro and solar electric prOJécts of 1 MW or greater. The credit varies
between 0.25 cents/kWh and 0.75 cents/kWh for a 10-year period, depending on
when the project was placed into service.® No technology- spemﬁc or state-wide caps
are in place, and the credit is slated to expire at the end of 2015,

Sales tax incentives
Sales tax incentives either exempt or refund the sales tax for ellglble clean-energy systems and/or

energy-efficiency equ1pment § One goal of these tax incentives is to reduce or eliminate the
higher impact of sales taxes on capital-intensive renewable energy technologies as compared to
conventional energy resources. Secondary goals are to draw attention to and make clean-energy
investments more attractive to consumers. -State sales tax incentives are in place in 27 states and
Puerto Rico. Local governments can also exempt clean-energy systems from local sales taxes.

State sales tax incentives usually apply to all renewables, but only electricity-producing
renewable energy technologies are eligible in a few states, including Idaho, Kentucky, Utah, and
Washington. Some states—Kentucky, Ohio, Utah, and Wyoming—restrict sales tax exemptions

]
® U.S. Departinetit of Energy, Database of Stdté Incentives for Renewables & Efficiency, “Maryland Clean Energy
Production Tax Credits (Corporate)”,
hitp://dsireusa.org/incentives/incentive.cfm?Incentive Code=MD]6F&re=1&ee=0, retrieved July 26, 2011,
% U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency, “New Mexico Renewable
Energy Production Tax Credits (Corporate)”, .
http://dsireusa.org/incentives/incentive.cfim?Incentive_Code=INMO2F&re=1&ee=0, retrieved July 26, 2011.
% The Oklahoma credit is 0.75 cents/kWh for eligible energy generation in 2003; 0.5 cents/kWh for eligible energy
generation between 2004 and before 2007; 0.25 cents’kWh for gligible energy generation between 2007 and before
2012; and 0.5 cents/kWh for eligible energy generation after 2007 but before 2016.. U.S. Department of Energy,
Database of State Incentives for Renewables & Efficiency, “Oklahoma Zero-Emission Facilities Production Tax
Credit (Corporate)”, hitp://dsireusa org/incentives/incentive.cfm?Incentive_Code=0K02F&re=1&ee=0, retricved
July 26, 2011,
¢ U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency, “Oklahoma Zero-
Emission Facilities Production Tax Credit (Corporate)”, ?
http://dsireusa.org/incentives/incentive.cfm?Incentive Code=OK02F&re=1&ee=0), retrieved July 26, 2011.
® Unless otherwise indicated, this material is drawn from: U.S. Department of Energy, Database of State Incentives
for Renewables & Efficiency (DSIRE), Sales Tax Incentives,
http://www.dsireusa.org/solar/solarpolicyguide/?id=12.

43


http://dsireusa.org/incentives/incentive.cfm7Incentive
http://dsireusa.org/incentives/incentive.cfin7Incentive
http://dsireusa.org/incentives/incentive.cfmplncentive
http://dsireusa.org/incentives/incentive.cfm7Incentive
http://www.dsireusa.org/solar/solarpolicvguide/7id=12

to commercial systems or for systems that are at or exceed a minimum size. Massachusetts and
New York restrict sales tax incentives to residential systems only. Although this is not usually
the case, sales tax incentives can be directed towards specific technologies (e.g., solar) or

applications (e.g., residential only).”

Property tax incentives
Loosely described, property tax incentives provide exemptions, abatements, credits, or special

assessments that reduce or eliminate the increase in the assessed value of a property due to the
installation of a renewable energy system. Because renewable energy technologies are generally
capital-intensive, a higher property tax burden results if the basis for assessment is equipment
cost. The intent of property tax incentives, therefore, is to reduce the costs of renewable energy
systems as compared to other conventional electricity sources.”

Thirty-four U.S. states and over a dozen local governments offer property tax incentives for
renewable energy systems. In most states, the property tax incentive simply excludes qualifying
clean-energy equipment when valuing a property for taxation purposes. Typically, there is no
expiration of the property tax incentive. Some states do limit the term of exemptions, varying
from five years in Iowa and North Dakota to 25 years in Hawaii. In addition, more than half a
dozen states authorize, but do not require, local governments to provide property tax incentives
for renewable energy installations. Depending on the state, though, only partial abatement is
available for larger renewable energy systems, with full abatement for smaller, residential

renewable energy systems.

Manufacturing tax incentives
Manufacturing tax incentives are directed to companies that establish, expand, or convert

facilities for the purpose of manufacturing clean-energy technologies. Manufacturing tax
incentives can be credits or exemptions for any federal, provincial, state, or municipal tax paid
by manufacturing firms; corporate, property, or payroll taxes.”” Prominent examples include:

e Washington State’s Tax Abatement for Solar Manufacturers and Renewable Energy
Production Incentives attract equipment and component manufacturers. The tax
abatement permits a 43% reduction in the business and occupation tax rate for in-state
manufacturers and wholesale marketers of photovoitaic (PV) modules or silicon
components of those systems. Businesses are required to file annual reports with the

% Elizabeth Doris, Joyce McLaren, Victoria Healey, and Stephen Hockett, State of the States 2009: Renewable
Energy Development and the Role of Policy, National Renewable Energy Laboratory, NREL/TP-6A2-46667,
October 2009, http://www.nrel.gov/docs/fv 1 Dosti/46667.pdf.

" Unless otherwise indicated, this material is drawn from: U.S. Department of Energy, Database of State Incentives
for Renewables & Efficiency {DSIRE), Property Tax Incentives,

http://www.dsireusa.org/solar/solarpolicygnide/?id=11.
I David Clement, Matthew Lehman, Jan Hamrin, and Ryan Wiser, Infernational Tax Incentives for Renewable

Energy: Lessons for Public Policy, Center for Resource Solutions, Draft Report, June 17, 2005,
http://www.resoutrce-solutions.org/lib/librarypdfs/IntPolicy-Renewable Tax Incentives.pdf.

2 Unless otherwise indicated, this material is drawn from: U.S. Department of Energy, Database of State
Incentives for Renewables & Efficiency (DSIRE), Indusiry Recruitment and Support,
http://www.dsireusa.org/solar/solarpolicypuide/?id=14.
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Washington Department of Revenue detailing employment, and wages, health, and
retirement benefits paid.

¢ Oregon’s Tax Credit for Renewable Energy Equipment Manufacturers allows a tax
credit of 50% of the construction costs of a new or expanded renewable energy
manufacturing facility, up to a maximum of $20 million per manufacturing plant.
This credit is paid out in equal instaliments over five years.

Results

The federal PTC helped make the U.S. a world leader in wind energy. Wind capacity increased
from 2 GW in 1999 (when the PTC was first enacted) to over 35 GW in 2010. About 75,000
people were working in the wind power industry in the U.S. as of the end of 2009.” Although
not solely responsible, the federal corporate and business tax credits has also fueled large growth
in the solar energy industry, with 878 MW of photovoltaic and 78 MW of concentrating solar
power capacity installed in 2010, with the PV capacity more than doubling instailations in
2009.* Another 252 MW of PV was installed in the first quarter of 2011, bringing total solar
grid-connected capacity in the United States to over 2.85 GW.”

There are also some examples of state PTC policies helping to stimulate renewable energy
capacity. In New Mexico, four wind projects and one 30 MW biomass plant are in operation,
with two more wind projects planned. Should all projects come on-line, the New Mexico state
PTC will support 734 MW of renewable energy capacity. The cost of the New Mexico PTC is
estimated to be $12 million with the four wind projects and the 30 MW biomass project, and will
increase to $20 million if the other two wind projects come on-line. If the solar set-aside is fully
subscribed, then the annual cost increases to $33.5 million.”® Through March 10, state
production tax credits totaling $5.1 million have been issued to 10 eligible facilities in Maryland,
with three landfill gas projects and one wind project accounting for the majority.”

There is no comprehensive information about the impact of state tax incentives other than
production tax credits. Other research has determined that these state tax incentives by
themselves are not likely to motivate significant investment in and development of renewable
energy projects, but may (in combination with other gupportive policies) help “tip the scales.”™®

” Ryan Wiser and Mark Bolinger, 2010 Wind Technologies Mdrket Report, Lawrence Berkeley National
Laboratory, June 2011, http://eetd.ibl.eov/EA/EMP/reports/ ]bnldl43203.odf.

™ Solar Energy Industries Association. “US Solar Energy Industry Experiences Record-Breaking Growth in 2010,”
March 10, 2011, http://www.seia.org/cs/mews detail‘?pressreiealhe.idrl292.

7 Solar Energy Industries Association. “U.S. solar market continues strong growth in Q1 2011, both in new
installed capacity and increases in U.S. solar manufacturing,” Tube 16, 2011.

http.//www seia.org/cs/news_detail?pressrelease.id=1418.

*® Eric Lantz and Elizabeth Doris. State Clean Energy Policies Analysis (SCEPA): State Tax Incentives. National
Renewable Energy Laboratory, NREL/TP-6A2-46567, October 2009,

http.//www.nrel. gov/docs/fy 1 0osti/4656 7.pdf. ]

"7U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency, “Maryland Clean Energy
Production Tax Credits (Corporate)”,

http://dsireusa.org/incentives/incentive.cfm?Incentive Code=M[Pl6F&re=1&ee=0, retrieved July 26, 2011.

”* Elizabeth Doris, Joyce McLaren, Victoria Healey, and Stephen Hockett, State of the States 2009: Renewable
Energy Development and the Role of Policy, National Renewable Energy Laboratory, NREL/TP-6A2-46667,

Qctober 2009, http://www.nrel.gov/docs/fv100sti/46667.pdf.
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Considerations
State tax incentives for renewable energy technologies are a popular policy mechanism.” State

tax credits are usually more politically feasible than cash payments (i.e. grants or rebates)
because once they are established tax credits can usually be maintained without any legislative
appropriation of funds. In addition, the most successful state tax incentive programs may have a
neutral or even positive effect on total public revenues as a result of the increased tax revenues
from leveraging private expenditures and economic development in the associated clean-energy

technology industries.

State tax incentives offer other advantages as well, as they can be targeted towards supporting
specific renewable energy technologies or a combination of renewable energy technologies.
Because state tax incentives are well understood, they can be applied in states where renewable
energy policy is new or controversial. State tax incentives may also be advantageous in states
where renewable energy development costs are higher than in adjacent states because of higher
labor rates, higher property values, or lower quality renewable energy resources. Targeted state
tax incentives can help overcome those disadvantages.

As stated earlier, state tax incentives alone are seldom enough to stimulate market development
of clean-energy technologies. Therefore, state tax incentives are usually most effective in
combination with other policies such as net metering and clean-energy purchasing requirements.
Although state tax incentives are not often the major factor attracting consumers to renewable
energy investments, state tax incentives can help “seal the deal” and are particularly valuable
where direct funding sources are limited or unavaitable.®

Other challenges arise in designing state tax incentives. Designing the proper incentive level is
critical to ensure that the state tax incentive has the desired outcome of stimulating renewable
energy projects, yet because of changing market conditions and changes in the costs and the
technology status of individual renewable energy technologies, it can be difficult to design the
state tax incentive at the right level. In addition, some state tax incentives can have a large
impact on state budgets. States can avert that by putting in funding or capacity caps, as is the
case with most of the states with state production tax credit policies.

State tax incentives will not necessarily result in technology diversity unless state tax incentives
are specifically designed to do so (i.e., differentiated state tax incentives for different renewable
energy technologies). A general state tax incentive applicable to multiple renewable energy
technologies will generally benefit only the technology that is closest to (or is at) market
competitiveness.®

7 Unless otherwise indicated, this discussion encompasses all of the state tax incentives discussed as a group.
%0 U.8. Department of Energy, Database of State Incentives for Renewables & Efficiency, Tax Credits,

http://www.dsireusa.org/solar/solarpolicyauide/?id=13.
¥ Bric Lantz and Elizabeth Doris. State Clean Energy Policies Analysis (SCEPA): State Tax Incentives. National

Renewable Energy Laboratory, NREL/TP-6A2-46567, October 2009,
http://www.nrel. gov/docs/fy 1 0osti/46567.pdf.
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Another concern about state tax incentives is that taxpayers may have insufficient tax liability to
take full advantage of the tax incentive, or may not pay taxes at all. Depending on program
design, state tax incentives will not be of use to low+income consumers and nonprofit agencies
including governments. Some states are also experimenting with allowing public entities to
transfer tax credits to other market participants in exchange for a lump-sum cash payment. For
example, Oregon’s business energy tax credit allows a project owner (such as a local government
or school), once a project is installed, to transfer a tax credit to a pass-through partner in
exchange for a lump-sum cash payment equal to thejnet present value of the tax credit. The
pass-through provision can be used by governmental agencies, nonprofit organizations, schools,
other public entities, and businesses with or withouta tax liability. Participating organizations
transfer their tax credit to a market participant that does have a tax liability. Similarly, Arizona’s
nonresidential solar tax credit permits a third-party company to claim the tax credit, if the third-
party finances and installs a system on a tax-exempt organization’s facility.’ In addition, some
states allow for unused production tax credits to be either refunded or rolled over into subsequent

years.

State tax incentives are not a direct cash payment and will not necessarily meet lender cash-flow
requirements in order to receive lower lending rates, or to receive financing at all. In contrast, a
direct cash subsidy can be used to meet debt requirements and will act to reduce investor risk and

the cost of capital.

State tax incentives can also increase the federal tax burden of a taxpayer if state tax
expenditures are claimed as a deduction on federal tax forms. Because the state tax incentive
reduces the amount of state taxes that can be deducted, the state tax incentives can have the
perverse effect of raising the amount of federal taxes. Effectively, the value of the state income

tax is “taxed” at the federal rate.?

Personal and corporate tax incentives have been criticized for rewarding expenditures and
investments and not necessarily project performance. More recent state corporate tax incentives
have attempted to address this issue. Some states require applications and pre-approval before
receiving a tax credit. Others may require system wm‘rantlcs and meet either state or national

certification or testing standards,

Manufacturing incentives can result in increased tax revenues if incentives are more than offset
by gains in personal and corporate income, indirect and induced economic effects. Achieving
positive total public revenues requires precise program design, though. Programs typically place
conditions on recipients, such as minimum thresholds for capital investment, job creation,
product output, or product sales. Program rules someitimes require repayment of tax credits if
some or all of the conditions are not met. Without attention to policy design and
implementation, costs of manufacturing incentives cap be high. In addition, policymakers need
to be careful in selecting industries and technologies fo support. The risks are backing

*2 U.S. Department of Energy, Database of State Incentives for Renewables & Efficiency, 7ax Credits,

htip:/fwww.dsireusa.org/solar/sclarpolicyguide/?id=13.

% Eric Lantz and Elizabeth Doris. State Clean Energy Policies Analysis (SCEPA): State Tax Incentives. National
Renewable Energy Laboratory, NREL/TP-6A2-46567, October 2009,

hitp://www.nrel. gov/docs/fy 10osti/46567 . pdf.
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suboptimal technologies and missing more cost-effective opportunities that would not be eligible
for incentives.

Public Benefit Charges and Fund Administration

Public benefit charges, also known as system benefit charges or public benefit funds, are
typically pools of money raised through a non-bypassable surcharge on customer electric or gas
utility bills and spent on programs designed to confer benefits to the public. Other funding
sources include the sale or auction of emission credits (such as the periodic auctions of
greenhouse gas emission credits as part of the Regional Greenhouse Gas Initiative in the
Northeastern U.S.), from the payment of alternative compliance payments (ACPs) in lieu of
acquiring RECs for RPS compliance, from settlements in utility merger or rate cases, or from
state appropriations. Public benefit charges were generally implemented as part of retail electric
restructuring legislation as a means of preserving activities with broad public benefits that might
not be supported in a competitive electric power market, although public benefit charges have
been created in both vertically integrated and restructured electric markets.

Ohio has a public benefits fund that was authorized under restructuring legislation enacted in
1999. Known as the Ohio Advanced Energy Fund, the fund is administered by the Ohio
Department of Development's Office of Energy Resources Division.** A rider of $0.09 per utility
bill per month was levied on retail electric rates through the end of 2010, with a cap on allowable
funding of $15 million per year through 2005 and $5 million per year from 2006 through 2010,
up to a maximum of $100 million. However, the rider expired at the end of 2010. With the
expiration of the rider, funds are now provided through ACPs under the Ohio AEPS.

The Ohio Advanced Energy Fund provided grants for energy efficiency and renewable energy
projects. To qualify for funding, the projects had to be located in Ohio and in the service
territories of one of the four participating electricity distribution companies: AEP-Ohio, Dayton
Power & Light, Duke Energy, or First Energy. Eligible technologies included energy efficiency,
solar water heat, solar space heat, solar thermal electric, photovoltaics, landfill gas, wind,
biomass, hydroelectric, geothermal electric, fuel cells, municipal solid waste, CHP/cogeneration,
fuel cells using renewable fuels, and microturbines. As of September 1, 2011, the Ohio
Advanced Energy Fund supported 660 projects and expended $44.7 million.

Because of the expiration of the funding rider, the Ohio Energy Resources Division is
restructuring the Ohio Advanced Energy Fund and funding support for individual projects will
not be provided at the same level as in the past. More details were scheduled to be released

before the end of 2011.

In the U.S., 18 states plus the District of Columbia have public benefit charges that support
renewable encrgy.85 Public benefit charge programs for renewable energy initiatives expend

* Established under Ohio Revised Code (ORC) section 4928.63, the Advanced Energy Fund was funded under

ORC 4928.61.
8 Charles Kubert and Mark Sinclair, Distributed Renewable Energy Finance and Policy Toolkit (December 2009),

Clean Energy States Alliance, http://www.cleanenergystates.org/Publications/cesa-financial_Toolkit_Dec2009.pdf;
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about $600 million annually. The amount of annual expenditures from state public benefit
charges varies considerably by state, ranging from about $400 million in California to under $1
million in some states.*® By 2017, states are expected to collect $7.2 billion in public benefit
charges for renewable energy technologies, with $4.6 billion of that in California alone.’” These
state public benefit charges account for over 80% of state and utility renewable energy program
s.pending.88 By percentage of retail electric sale revenues, public benefit charges for renewable
energy technologies typically do not exceed 0.75% of such revenues, compared to up to 3% for

energy efficiency. !

Public benefit charges are typically earmarked for different program areas, and how funds are
divided differs by state. For example, California initially appropriated $540 million for
renewable energy, $872 million for energy efficiency, and $62.5 million for research,
development & demonstration.” For its public benefits charge, the Oregon Legislature allocated
17.1% to renewables, 56.7% to energy-cefficiency programs, and the remainder for energy
assistance to low-income housing and energy conservation programs in schools.”!

Within each program area, public benefit charges typically employ several strategies, such as
production incentives for new renewable energy projects; loans and grants for renewable energy,
energy-efficiency and clean-energy projects; consumer rebates for energy efficiency, renewable
energy projects, and clean-energy projects; public education programs; financial support for
existing renewable energy projects; and direct investment in energy-efficiency, renewable-
energy, and clean-energy companies.

Public benefit charges are administered in different vj&ays: by utilitics; a state energy office, state
public utility commission or other state agency; or thtough independent entities formed for the

i

I
Elizabeth Doris, Joyce McLaren, Victoria Healey, and Stephen :—lockett, State of the States 2009: Renewable
Energy Development and the Role of Policy, October 2009, Natjonal Renewable Energy Laboratory, NREL/TP-
6A2-46667, hitp://www.nrel. gov/docs/fv 1 0osti/4666 7 .pdf.
% Charles Kubert and Mark Sinclair, State Support for Clean Energy Deployment: Lessons Learned for Potential
Future Policy, National Renewable Energy Laboratory, NREL/$R-6A20-49340, April 2011,
http://fwww.cleanenergystates.org/assets/Uploads/49340.pdf. |
¥ U.S. Department of Energy, Database of State Incentives for ﬂ;enewables & Efficiency, Public Benefits Funds For
Renewables [web page], thiip://www dsireusa.org/summarytables/.
8 Charles Kubert and Mark Sinclair, State Support for Clean Energy Deployment: Lessons Learned for Potential
Future Policy, National Renewable Energy Laboratory, NREL/SR-6A20-49340, April 2011,
http://www.cleanenergvstates org/assets/Uploads/49340.pdf.
¥ Charles Kubert and Mark Sinclair, Distributed Renewable Energy Finance and Policy Toolkit (December 2009),
Clean Energy States Alliance, http://www. cleanenergystates.orgfPublications/cesa-financial_Toolkit Dec2009.pdf;
Elizabeth Doris, Joyce McLaren, Victoria Healey, and Stephen Hockett, State of the States 2009: Renewable
Energy Development and the Role of Policy, October 2009, Natipnal Renewable Energy Laboratory, NREL/TP-
6A2-46667, hitp://'www.nrel.gov/docs/fy 1 00sti/46667.pdf.
* The California Assembly, during the state’s retail electric industry restructuring in 1996, established the Public
Benefits Funds for Renewables & Efficiency. Assembly Bill 1880, Chapter 854, California Assembly, February 24,
1995, http://www.lepinfo.ca.gov/pub/95-96/bill/asm/ab 1851-1900/ab 1890 bill 960924 chaptered.html. Those
budget amounts were later increased when the legislature extendid the programs.
*' ECONorthwest, Report to the Legisiative Assembly on Propoked Modifications to the Public Purpose Charge:

Final Report, October 6, 2006, http://energytrust.org/ About/PDE/06 1006 _PPC_Modifications Final.pdf.
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purpose of managing public benefit charge programs.” In general, utilities administer
technology-specific incentive programs that will include customer outreach and technical
assistance, while state agencies or third party administrators oversee more comprehensive
renewable energy programs. A summary of the advantages and disadvantages of each approach

is below:

e The advantages of utility-administered programs are that utilities have existing
relationships with customers and are considered trusted leaders on energy
consumption, energy efficiency and renewable energy technologies. Ultilities also
have more flexibility in contracting than state agencies. However,
utility-administered programs may not be as advantageous in states with several
public power utilities and rural electric cooperatives. Also, in states with multiple
utility-administered programs, there will be additional program development,
administration and evaluation costs that would likely be less under a single state-wide
program administered by state agencies or independent parties.

¢ State-administered programs have the advantages of centralizing program
administration, thereby lowering administrative costs as compared to multiple utilities
administering their own programs. For states with multiple utilities or with several
public power and rural electric cooperatives, state-administered programs can also
have unified programs and marketing as compared to individual programs
implemented by muitiple utilities. However, state-administered programs are prone
to political pressure in funding risk and program design and may face less flexibility

in contracting than utilities.

¢ Independent entities have the advantage of having a well-defined role and objectives
defined in its contract with the state. The independent entity also has staff devoted to
only managing renewable energy programs, as compared to staff with the
utility-administered or state-administered program that may have other duties.
Independent entities may also offer protection from funds being raided by state
legislatures, as the funds are committed by contract. Independent entities can also be
effective in states with multiple utilities. States can also subject independent entities
to performance incentives for meeting or exceeding performance goals. However,
independent entities do not have the same strength of customer relationships as
electric utilities, and will likely have higher administrative and overhead costs
compared to state-administered programs, although states could minimize these costs

through competitive bidding solicitations.”

*2 For a survey of fund administration pertaining to energy efficiency, but of related interest for renewable energy
funds, see Cheryl Harrington and Catherine Murray, Who Should Deliver Ratepayer Funded Energy Efficiency? A
Survey and Discussion Paper. Gardiner, ME: The Regulatory Assistance Project, May 2003.
http://www.raponline.org/search/. .

¥ Charles Kubert and Mark Sinclair, State Support for Clean Energy Deployment: Lessons Learned for Potential
Future Policy, National Renewable Energy Laboratory, NREL/SR-6A20-49340, April 2011,
htip://www.cleanenergystates.org/assets/Uploads/49340. pdf.
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Results
The Clean Energy States Alliance (CESA) reports that from 1998 through 2009, state system

benefits charge programs helped fund over 74,000 renewable energy projects, representing 3 GW
of capacity. In doing so, the states invested $2.7 billion and leveraged another $9.7 billion in
outside investment, meaning that each dollar in state system benefits charge investment
leveraged over $3 of external investment. CESA estimates that these renewable energy projects
generate 8.3 GWh annually and help avoid 3.6 million tons of carbon dioxide.”* CESA estimates
that state system benefits charge investments in 2008 alone created over 5,000 jobs.”

Considerations
Public benefit charges are quite flexible—states can ntilize public benefit charges to support

near-commercial renewable energy technologies, or states can choose to support longer-term
initiatives such as research and development. Publici benefit charges can be used to narrow the
difference between the market price of electricity and the generating costs of renewable energy
technologies; tackle the technical, regulatory, and market barriers for renewable energy
technologies; encourage the development of industries and infrastructure that are necessary for
the success of renewable energy technologies; and advance consumers' awareness of renewable
energy technologies. Public benefit charges can also work effectively in either a regulated utility
structure or in a deregulated retail electric market. Furthermore, public benefit charges can use
different mechanisms to support renewable energy technologies, such as grants, loans,
production incentive payments or direct investment in renewable energy companies.

Public benefit charges can also be changed in response to changing market conditions, and can
help support and make more effective other state and federal renewable energy policies, such as
federal tax incentives and renewable portfolio standards (RPS). Public benefit charges also
typically rely on a funding mechanism (the non-bypassable surcharge) and do not depend on
annual state budget appropriations, although as noted below, state legislators may tap public

benefit charge funds to close budget gaps.

The flexibility that is generally an advantage of public benefit charges can also be a
disadvantage. Depending on program design and statutory requirements, state public benefit
charge programs may have ovetly broad program requirements and insufficient funding to
support those requirements. Funding limitations can also prevent applicants from fully utilizing
available grants, loans and rebates, or can restrict the program administrator from investing in all
of the companies or projects they would like. In addition, budgetary pressures have prompted
several states to dip into public benefit charges to balance state budgets, reducing the ability of
administrators to meet program goals and to fund program activities. Public benefit charges are
typically authorized for a period of time (e.g., five years) and must be renewed by local or state
governments or by a utility regulatory commission, leading to some unpredictability and
instability. Finally, if the non-bypassable surcharge is set as a volumetric fee, the surcharge will
have larger cost impacts on customers that consume more electricity.

* Clean Energy States Alliance and Peregrine Energy Group, Siate Clean Fnergy Fund Support for Renewable
Erergy Projects, Winter 2011, htip://www.cleanenergystates.org/assets/Uploads/CESA-RE-Database-3.pdf.

* Clean Energy States Alliance, 2070 Report: State Efforts to Advance Clean Energy,
http://'www.cleanenergystates.org/assets/Uploads/Resources-post-8-16/CESA-2010-Members-Report.pdf.

51



http://www.cleanenerevstates.oifg/assets/Uploads/CESA-RE-Database-3.pdf
http://www.cleanenergystates.org/assets/Uploads/Resources-post-8-16/CESA-2010-Members-Report.pdf

Several “best practices” have emerged from the experiences of public benefit charges that are
now operating, as described below:

Determine the appropriate level of financial support for individual types of eligible
energy technologies by evaluating the cost-competitiveness of each technology compared
to conventional energy technologies, market prices or avoided costs. Different
technologies have different costs; one level of support does not necessarily work for all.

Determine the most effective type of program support by assessing the specific challenges
Jfacing different technologies, or different size installations. Public benefit charge
programs typically encompass several program options for both emerging and technically

proven technologies.

Promote year-to-year funding consistency. Allowing public benefit charge funds to carry
forward funds and excess contributions can be helpful, particularly in the early years
when staff and programs are ramping up. Setting the public benefits charge to a fixed
percentage tariff can also help ensure consistent funding levels.

Design programs to work with and leverage other state and federal clean energy
initiatives, such as state RPS policies, state and federal tax credits, and state and federal

loan programs.

Develop measurable targets, such as green power participation rates or megawatts of new
capacity and periodically evaluate the progress in meeting the targets.

Consider changing funding priorities and des

BN new o change existing programs as
technologies and markets change and evolve.’

% Elizabeth Doris, Joyce McLaren, Victoria Healey, and Stephen Hockett, State of the States 2009: Renewable
Energy Development and the Role of Policy, October 2009, National Renewable Energy Laboratory, NREL/TP-
6A2-46667, http-//www.nrel.gov/docs/Ty 1 Qosti/46667.pdf.
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Appendix A: Supply and Demand Model Documentation

This appendix describes the contents of the spreadsheet model to assess the Ohio AEPS market,
specifically Ohio-eligible renewable and solar energy resources, and the assumptions the
consulting team used in compiling the model. The spreadsheet includes individual tabs on
overall results; supply for the Ohio AEPS; demand for RPS-eligible resources from Ohio,
Pennsylvania, Michigan, Indiana, West Virginia and Kentucky; the probability of planned
projects coming on-line; and other tabs for notes and documentation,

Load and RPS Demand
The Alternative Energy Resource Standard (AEPS) requires that eligible resources be
“deliverable into this state,” which is interpreted by rule to mean that the electricity originates
from a facility within a state contiguous to Ohio, although generators in other states may be
eligible if they can demonstrate that the energy is deliverable to Ohio. Therefore, Indiana,
Kentucky, Michigan, Pennsylvania, and West Virginia are included in addition to Ohio in the
spreadsheet. Although Indiana has a voluntary renewable energy standard, we assumed full
compliance by Indiana’s electric utilities. Kentucky does not have a RPS but it is included in the
spreadsheet model since eligible generation in Kentucky can potentially be used to meet RPS
requirements in Ohio and the other named states.

The demand tab in the spreadsheet includes projected demand estimates for overall electricity
load and for state RPS requirements to 2020. For load demand, the consulting team used 2009
retail electric sales from the U.S. Energy Information Administration (EIA). Ohio sets its AEPS
requirement based on the average retail sales for the three preceding years, which is reflected in
the spreadsheet model.”” The load demand in the spreadsheet is also adjusted downwards for
load-serving entities that are exempt from state RPS policies such as municipal electric utilities
and rural electric cooperatives. Five of the six states exempt municipal utilities and rural
electric cooperatives from their RPS requirements; Michigan is the exception. In addition,
Pennsylvania exempted utilities from RPS compliance if they were still operating under retail
price caps. We made estimates of the retail load in Pennsylvania that would be exempt from the
Pennsylvania AEPS for 2009 and 2010, after which all utility price caps expired.”® After 2009,
annual projected load for each state was derived from PJM’s peak load forecast.”

Once each state’s current and projected load requirements are determined, the annual GWh
requirement for each state RPS is derived for 2009 through 2020. An 8% loss factor was added
to retail sales to represent transmission losses. -

7 As an example, the 2009 AEPS obligation is based on the avedage of electric retail sales from 2006 through 2008.
Pennsylvama also measures RPS compliance from June through May instead of a calendar year basis as is the

case in other states. To convert fo a calendar year format, the two compliance years were averaged with a 5/12 ratio

(Tanuary-May) and with a 7/12 ratio (June-December).

* PIM, PJM Load Forecast Report, Janvary 2011. hitp://www.pim.com/~/media/documents/reports/2011 -pjm-

load-report.ashx.
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Several adjustments were made to account for particular requirements of individual state RPS
policies. First, solar tiers or set-asides were calculated separately for states that had them (Ohio
and Pennsylvania). In OChio’s case, the solar requirement was netted from the overall renewable
energy and advanced energy resources requirements, while Pennsylvania’s Alternative Energy
Portfolio Standard (AEPS) has a separate solar tier that is additive to Pennsylvania’s

requirement.

Second, the Ohio AEPS includes year-by-year requirements for the renewable energy and solar
levels (12.5% by 2025) but does not have a year-by-year requirement for the overall (renewable
plus advanced energy) Ohio AEPS other than 25% by 2025. The model nevertheless enables an
annual level for the AEPS by doubling the renewable energy standard for each year. The modei
includes toggle switches for the user to change between the renewable energy and the overall
energy requirements of the Ohio AEPS. A toggle switch is also available to include or exclude
the solar requirement of the Ohio AEPS, and another to include or exclude the Pennsylvania Tier
1 or Pennsylvania solar requircment of the state’s RPS. By clicking on any of these toggles, and
selecting ‘Exclude’, the selected portion of the state’s demand will automatically be removed
from the demand calculations. Alternatively, selecting ‘Include’ will automatically alter all
calculations to add in this portion of demand to all applicable calculations.

Third, The Chio AEPS requires that at least 50% of its renewable energy requirement, and
separately its solar requirement, be met by generation from facilities designated as in-state. In the
demand tab, the model shows the calculation of the in-state requirement for each of these
requirements separately, and the results tab shows the in-state surplus (shortage). Pennsylvania
does not have location-specific solar requirements. It was assumed that solar resources located in
either state could meet requirements in the other state (as well as its own), subject to Ohio’s
minimum 50% of renewabie and solar resources being located in Ohio.

Fourth, demand for Ticr 2 resources in Pennsylvania’s AEPS was excluded from our analysis
because it encompasses generating resources not eligible to meet the renewable energy portion of
the Ohio requirement. The spreadsheet includes a toggle switch where the user can include or
exclude the Tier 2 resources from the estimates of demand, as well as the solar resources in

Pennsylvania from the spreadsheet model.

Fifth, Michigan’s RPS requires utilities to meet an increasing portion of the difference between a
baseline renewable energy generation level from October 2007 through September 2008 and the
10% RPS requirement from 2012 through 2014, before meeting the overall 10% requirement in
2015. The incremental targets are as follows:

e 2012: The existing renewable energy baseline plus 20% of the gap between the
renewable energy baseline and 10%.

¢ 2013: The existing renewable energy baseline plus 33% of the gap between the
renewable energy baseline and 10%.

o 2014: The existing renewable energy baseline plus 50% of the gap between the

renewable energy baseline and 10%.
* 2015: The 10% requirement must be met in full.
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Communications with the Michigan PSC staff determined that the renewable energy baseline has
not been defined but will be in the near future. For this project, the consulting team used data
from EIA for renewable energy generation in Michigan in 2009 (3,956 GWh), but PUCO staff
should recognize that the Michigan PSC will be setting the renewable energy baseline in the
future and receive that data from Michigan in running the spreadsheet model in the future. The
consulting team also used the following equation in estimating the incremental renewable energy
requirements between 2012 and 2014:

{Retail Sales in Year X)*(10%) — {Baseline +{[Incremental Gap*(10% - Baseline)]}

Finally, a row on voluntary green power sales was added to the spreadsheet but was not
populated, as actual and projected green power sales‘are difficult to determine between
individual purchases of green power, purchases by corporations, and individual utility green
power programs. It also is not clear whether green power purchases will or will not compete for
Ohio-eligible resources. Should the Ohio PUC staff wish to experiment with estimating the
impact of green power sales on compliance with the Ohio AEPS, the spreadsheet is capable of

doing that.
Potential Demand for Renewable Energy Generation in Ohio from Other State RPS Policies

Technology eligtble for the Ohio AEPS is broad and can overlap with RPS policies in the five
contiguous states. If eligible resources were identical in each state, then the RPS demand in Ohio
and its contiguous states would be 100% additive. The demand from all six states could be
summed and could potentially be satisfied by the pool of resources located in those six states.
Some of those states, however, can satisfy their RPS demand with resources that are located in
other states, which would lower the demand for resources within Ohio and contiguous states.
Further, the definitions of eligible resources are not identical in the six-state region; in some
cases they vary significantly. These resource definition differences and geographic eligibility
differences are summarized in Appendices C and D.

To account for the fact that resource eligibility and geographic eligibility in the contiguous states
differ from Ohio, the estimates of demand on the pool of Ohio-eligible resources have been
reduced in some cases. We came up with a range of demand estimates (represented by a
percentage of each state's total RPS demand), and combined the low estimates into a “low case”
and the high estimates into a “high case.” The low demand case and the high demand case
represent the consulting team's best estimate of the potential demand on Ohio-eligible resources
located in the six-state region. Because these estimates are strictly the consulting team's
Judgment, PUCO staff may wish to adjust these assumed levels of demand in the model to
represent different assumptions about the level of demand from each state. The assumptions
adopted for each state are discussed below.

Indiana: Indiana's voluntary renewable energy target requires that at least half of the eligible
generation come from resources located in-state. Since Ohio can also draw upon Indiana
generation to meet its AEPS, at least half of Indiana's target can compete directly with Chio-
eligible supply. However, in Indiana nuclear energy and natural gas plants are eligible to meet
the voluntary target if they are constructed after July 1, 2011 and they displace electricity from
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coal, According to the PJM interconnection queue, there is currently only one gas plant planned
in Indiana. If new gas is relied upon to meet Indiana's target, perhaps only 10% of Indiana's goal
will compete for Ohio-eligible resources, and in the high demand case we assumed that 50% of
Indiana demand will be placed on in-state resources that are also eligible in Ohio.

Michigan: The geographic eligibility requirements for the Michigan RPS are unclear. The
statute reads as follows:

“a renewable energy system that is the source of renewable energy credits used to satisfy the
renewable energy standards shall be either located outside of this state in the retail electric
customer service territory of any provider that is not an alternative electric supplier or located
anywhere in this state. For the purposes of this subsection, a retail electric customer service
territory shall be considered to be the territory recognized by the commission on January 1,
2008 and any expansion of retail electric customer service territory recognized by the
commission after January 1, 2008 under 1939 PA 3, MCL 460.1 to 460.10cc. The
commission may also expand a service territory for the purposes of this subsection if a lack
of transmission lines limits the ability to obtain sufficient renewable energy from renecwable
energy systems that meet the location requirement of this subsection.”'%

Because the majority of Michigan's load is served by two utilities located in Michigan
{Consumers Energy and Detroit Edison), and the utilities that could take advantage of this out-
of-state provision serve relatively small loads in Michigan (e.g., Xcel Energy, Wisconsin Electric
Power Company, Wisconsin Public Service Corporation), we assumed that the majority of
Michigan's RPS will be met by resources located in Michigan and therefore will draw from
eligible supply that is also eligible for Ohio's AEPS. In the low demand case, we assumed that
80% of Michigan's RPS will compete for Ohio-eligible resources, and in the high demand case,
we assumed that 95% of Michigan's RPS will compete for Ohio-eligible resources.

Pennsylvania: The technology and geographic eligibility provisions of the Pennsylvania AEPS
are largely consistent with the Ohio AEPS. Therefore, we assumed that Pennsylvania AEPS
demand and Ohio AEPS demand will compete directly for the same supply pool of eligible
resources, and we did not discount Pennsylvania demand in either the low or high demand
scenarios, i.e., we assumed 100% for both scenarios.

West Virginia: Natural gas and pumped storage hydro are both eligible resources to serve the
West Virginia RPS. In the low demand case, we assumed a value of 0%, meaning that West
Virginia could meet its RPS demand entirely with resources not eligible in Ohio. In the high
demand scenario, we assumed that 40% of West Virginia's RPS demand might be served from

the pool of Ohio-eligible resources.

199 Michigan Legislature Act 295 of 2008,
http://www.legislatire. mi.gov/%285%2 8 zovnn l anl tdveyv5 5sp4phbe®s29%29/documents/mel/pdf/mel-Act-295-of-

2008.paf.
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Supply

A spreadsheet database of Ohio-eligible renewable nesources in the states of Ohio, Michigan,
Indiana, Pennsylvania, West Virginia and Kentucky was compiled and is located in the “AEPS
Supply” tab. Sources for the information include the Ohio PUC’s list of certified generators for
the AEPS; generators registered in PJM’s Generator Attribute Tracking System (GATS) that are
located in Ohio and contiguous states; generators registered in the Michigan Renewable Energy
Certification System; and the PIM and MISO generator interconnection queues. We also
examined generators registered in the Midwest Renewable Energy Tracking System (MRETSs}
but did not find any registered generators that would be eligible for the Ohio AEPS,'"!

What is Included in the Supply Tab

The information in the spreadsheet includes the folldwing:

Plant name

The source of the information

Whether the plant is eligible as a renewable energy resource or as an advanced energy

resource in Ohio. This is a toggle switch that the user can switch between eligibility for

the renewable energy part or the advanced energy part of the Ohio AEPS

Whether it is certified as an eligible resource in Ohio

The state and control area (PJM or MISO) where the plant is located

Fuel type

Nameplate capacity (in MW)

Estimated capacity factor (described in more detail below)

Development status (also described in more detail below)

The earliest month and year a plant is expectad to come on-line

Estimated annual generation, un-derated. This is calculated by multiplying nameplate

capacity by the estimated plant capacity factor and the number of hours per year (8760)

e Probability of plant operation, depending on queue status (described in more detail
below) _
Derated nameplate capacity, accourting for the probability of plant operation
Estimated un-derated annual generation by plant from 2009 through 2020, representing
the product of the probability of plant operation by a particular year and estimated annual
plant generation

« Estimated derated annual generation by plant from 2009 through 2020, representing the
product of nameplate capacity times the estimated probability of coming on-line

e Incremental pipeline capacity coming on-line by year between 2009 and 2020, for plant
capacity that is both un-derated and derated
Number of projects expected to come on-line annually between 2009 and 2020

» Projected annual generation by case between 2009 and 2020

* Incremental capacity by case by case betweeni2009 and 2020

1! MRETs does not list generator location. The consulting team reviewed the Illinois Commerce Commission’s
May 2010 compilation of facilities in MRETSs with generator location but did not find any generators in locations
that would be eligible for the Ohio AEPS.
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Projects in the Queue

For the PIM and MISO generator interconnection queues, each proposed generating plant is
assigned a probability of whether it would come on-line, based on the plant’s status in the PJTM
or MISO generator interconnection queue. The probabilities are listed in Table A-1.

Table A-1. Estimated Probability of Planned Generating Projects Becoming Operational

Interconnection Queue Status Abbreviation Probability of Operation
Suspended S 10%
Feasibility Study F 20%
System Impact Study S1 40%
Facilities Study FS 60%
Interconnection Agreement Executed I 80%
Under Construction C 100%
In Service IS 100%

The PIM and MISO generation interconnection queues may only provide a queue number and
not provide the project name or the name of the project developer. Projected in-service dates
may have aiready passed if the project has been delayed. In these instances, the on-line date has
been assumed to be 2011. In-service dates may not always include the expected month of
operation for the project; in these cases, the month is set to October for 2011 and January for all

other years.
Assumed Capacity Factors by Technology or Fuel Source

Capacity factors by technology or fuel source were assigned, as represented in Table A-2.

Table A-2. Capacity Factors Assumed by Renewable Fuel Type or Technology
Technology Type Estimated Capacity Factor
Biclogical sludge 85%
Biomass 75%
Coal Methane 85%
Cogeneration 85%
Hydro 50%
Industrial Waste Energy 75%
Landfill Gas 85%
MSW 75%
Solar 20%
Solid Waste 75%
Storage 70%
Tire Derived Fuel 75%
Waste-Heat Recovery 50%
Wind 30%
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The capacity factors for all but biomass, hydro and wind were estimates by the consulting team
based on professional judgment. Biomass capacity factors were based on a brief survey of
multiple biomass plants, where capacity factors ranged from about 65% to 80%. Wind capacity
factors were based on annual capacity factors of wind plants in Indiana, Pennsylvania and West
Virginia, and selecting a capacity factor that was judged as representative. Hydro capacity
factors are roughly the median of estimates from an Idaho National Engineering Laboratory
report of capacity factors of potential hydro plants in Ohio, Indiana, Pennsylvania, West
Virginia, Michigan and Kentucky.'®

Ohio-Eligible Technologies

Some technologies will not qualify for the renewable energy portion of the Ohio AEPS under
some circumstances, such as solid waste technologics that rely on combustion to generate
electricity. Some planned projects that are in either the PYM or MISO interconnection queues
may not have filed for certification with the Ohio PUC for eligibility under the Ohio AEPS. For
industrial waste energy, co-generation, waste heat recovery, municipal solid waste, and tire
derived futel projects that have not been certified by the Ohio PUC as renewable energy projects,
the consulting team assumed that these resources would qualif}f for the advanced energy portion
of the Ohio AEPS, but not for the renewable energy portion.'” That assumption affected eight
projects in the model. To the extent any of these eight projects are certified as renewable energy
projects under the Ohio AEPS, PUCO staff should adjust their eligibility in the spreadsheet as a
renewable energy project rather than as an advanced energy project.

Biomass Co-firing

The PUCQO?’s list of AEPS-certified facilities included biomass co-firing facilities, some with
limited or no information on nameplate capacity, on-line dates or the amount of expected
biomass co-firing. The PUCQO staff provided additional information on these facilities, and the
consulting team reviewed the individual applications for certification under the Ohio AEPS. The
additional information from the PUCO staff included dates for projected system testing and
potential operation that had passed, as well as wide ranges for the expected contribution from
biomass co-firing. The consulting team contacted the individual plant owners and heard from
FirstEnergy and AEP that there are no immediate plans to co-fire biomass because of high
biomass fuel prices and low wholesale prices. Although Duke Energy did not respond to the
consulting team’s query, the company said in a recently filed integrated source plan that it also
has no near-term plans for biomass co-firing.'™

"2 Douglas G. Hall, Richard T. Hunt, Kelly S. Reeves, and Greg R. Carroll. Estimation of Economic Parameters of
U.S. Hydropower Resources. 1daho National Engineering and Environmental Laboratory, June 2003.

http://hydropower.inel. gov/resourceassessment/pdfs/project_report-final_with_disclaimer-3jul03.pdf.

"% For other projects that have not yet been certified as a renewable energy resource for the Ohio AEPS but would
almost certainly would be (e.g., wind and solar projects}), the consulting team assumed these projects qualify as

renewable energy projects.
1% Matyi, Bob. “Duke Ohio to Close 862-MW Coal Plant; Eyes More Wind, Solar, Gas in Short Term.” Electric

Utility Week, July 25, 2011, pp. 30-31.
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Given these uncertainties, biomass co-firing plants are represented under low and high cases,
where the low case represents the minimum amount of biomass co-firing (usually zero) and the
high case represents the maximum expected amount of biomass co-firing. Because most of these
plants are operating conventional-fueled units that filed at the Ohio PUC to be certified under the
Ohio AEPS as a biomass co-firing facility, we represented the on-line date as when the plant
began or expects to begin co-firing biomass. For units that have not begun biomass co-firing and
information is not available on when biomass co-firing might occur, January 2016 is used as the
projected co-firing date. Because nearly all of these plants are already on-line, the “success
probability” column for biomass co-firing facilities was used to represent the expected amount of
biomass co-firing (e.g., 10%), not the probability of whether the plant will come on-line.

The following assumptions were used for the low and high biomass co-firing cases, by individual
plant:

¢ Bay Shore Unit 1—the projected biomass co-firing date is January 2016, with 0% co-
firing used in the low case and 25% in the high casc.

e AFEP, the owner of Unit 3 of the Conesville Generating Station, Picway and
Muskingum River Plants, said it has no plans to begin biomass co-firing at any of
these plants, so 0% was used for both the low and high biomass co-firing scenarios.

¢ The PUCO staff provided a November 2009 date for biomass co-firing at the Killen
Generating Station, with biomass co-firing expected to range from 0 to 10%.
Therefore, 0% was used for the low biomass co-firing case and 10% for the high case.

s The Smurfit facility co-fires wood fuels and biological sludge with natural gas. As
explained further below, different expected capacity factors are used for wood fuels
and biological sludge. Therefore, the Smurfit facility is divided into two parts in the
spreadsheet, one co-firing wood and the other co-firing biological sludge. Because it
was unclear if the project is on-line, 0% was used as a low case assumption for both
Smurfit facilities. For the high case, 85.32% was used in the high case for co-firing of

wood, and 3.3% in the high ¢ase for co-firing biological sludge.

» Biomass co-firing of up to 5% may occur at three of the six units at the Walter
Beckjord generating plant. Therefore, a 0% co-firing was assumed for the low case

and 5% for the high case.

s No projected date for biomass co-firing is given for either the W.H. Zimmer or Units
7 and 8 of the Miami Fort Generating Station, so a January 2016 projected biomass
co-firing date was used for both. Both facilities may co-fire biomass up to 10%, so
(% was used for a low co-firing case and 10% for a high co-firing case.

¢ The South Point Biomass Generating Plant will combust 100% wood waste so is not,
strictly speaking, a biomass co-firing plant. It is projected to come on-line in
September 2012, so a value of 0% was used for the low scenario and 100% for the

high scenario.
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Energy Efficiency and Demand Resources

We did not try to estimate the potential contribution of energy efficiency and demand response
resources that are eligible for some state RPS policias, including the Ohio AEPS, because it was
beyond the scope of our work. We note, however, thiat states have differing definitions of ¢ligible
efficiency improvements; the information on potential projected amount of energy efficiency and
demand response resources may be scattered; and the method of estimating the contribution of
energy efficiency and demand response resources would be very different from estimating
renewable energy generation. ;
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Appendix B: CREST Analysis Documentation

This section provides a description of the methodology used to estimate the Levelized Cost of
Energy (LCOE) associated with one prototype wind and two prototype solar projects located in
Ohio or adjacent states. This section also provides the cost, performance and market value
assumptions wsed in the Cost of Renewable Energy Spreadsheet Tool (CREST) model developed
for each representative project. The CREST analysis provides a range of LCOE and REC
revenue requirement for each modeled project, including a sensitivity analysis to changes in key
inputs. The CREST model and its outputs are intended to serve as one in a series of useful tools
and information used to establish ACP rates.

The LCOE is the single value, expressed in cents per kilowatt-hour, which has the equivalent
economic effect over the analysis term as a year-one price with an escalation factor that is
sufficient for the project to recover its capital and operating costs and meet its investors’
minimum required rate of return.

The REC revenue requirement is calculated by subtracting the market value of production from
the project’s total cost per kWh. In many cases, the market value of production includes the sale
of both energy and capacity. Due to the uncertainty of future capacity market prices, and the
relatively low capacity contributions of wind and solar projects, only the market value of energy
is subtracted from LCOE in this analysis. If capacity revenues are present, they would further
reduce the gap required to be made up by RECs.

For any given project, the REC revenue requirement can be calculated on either a levelized or
annual basis. For the purpose of establishing a comparison to ACPs, however, it is appropriate
to calculate the REC revenue requirement on an LCOE basis for the year in which the modeled
facility is assumed to come on-line. In other words, the ACP should be compared to the LCOE
minus the 20-year levelized market value for the year of market entry. If REC revenue
requirement calculations are to be made for future years, the LCOE and the 20-year levelized
market value should both be calculated beginning in the future year to be evaluated.

Methodolog_y

NREL’s CREST model was selected to perform this LCOE analysis for the PUCO because it
was specifically designed for use by state policymakers, regulators, utilities, and stakeholders to
assist in rate-setting processes for implementing cost-based incentives and other renewable
energy policies. The CREST models, User Manual, and technical report titled Renewable
Energy Cost Modeling: A Toolkit for Establishing Cost-Based Incentives in the United States are
available at NREL’s Renewable Energy Project Finance Website.

This modeling exercise is intended to inform the ACP rate-setting process. For the broad
Renewable Energy Resource requirement, utility-scale wind projects are assumed to be the
marginal (and therefore price-setting) resource. This analysis models a prototype 125 MW
project, and provides a sensitivity analysis to demonstrate the impact of potential changes in cost,
wind resource, and other factors from project to project. For the solar requirement, this analysis
models two projects in order to provide insight into the range of potential cost outcomes

62



associated with solar deployment: a commercial-scale project assumed at 500 kW, and a utility-
scale project assumed at 1.5 MW. The inputs and LCOE CREST outputs are provided below for
each project. While it is likely that many future projects serving the solar portion of the Ohio
AEPS will be much larger than 1.5 MW (in fact, several have already been certified and are
under development), installation and operating cost data are not readily available for such
projects. As such data become available, this analysis can be updated to reflect larger projects

actively meeting the solar AEPS demand.

For the assumed marginal wind project, the REC revgnue requirement is calculated by
subtracting the estimated levelized wholesale market value of energy from the CREST-based
LCOE. The resulting REC price, or a multiple thereof, can be used to inform the ACP. For the
commercial-scale solar project, the REC revenue requirement is calculated by subtracting the
estimated levelized retail market value of production from the CREST-based LCOE. This
method assumes that the modeled commercial-scale project is interconnected behind the retail
customer meter, with all power consumed on-site and therefore offsetting not only generation
charges, but also transmission and distribution charges as well — to the extent that such charges
are assessed on a cents per KkWh basis (the potential impact of behind-the-meter solar on kW-
based demand charges is beyond the scope of this analysis). For the utility-scale solar project,
the REC revenue requirement is calculated by subtracting the estimated levelized wholesale
market value of energy (same as used for the wind model) from the CREST-based LCOE.

For both wind and solar, the modeled LCOE and REC revenue requirements are estimates for
projects entering commercial operation by year-end 2012 — and are meant to reflect the current
equipment supply, demand and price environment as well as all current federal incentives (which
are set to expire on 12/31/2012 for wind and 12/31/2016 for solar). LCOEs and REC revenue
requirements for projects entering commercial operation in future years are not forecasted. To
this end, it may be prudent for the PUCO to use the CREST model to conduct revisions to this

analysis periodically.
CREST Modeling Inputs

All inputs for this analysis were derived based on a combination of pubhshed reports, regulatory
proceedings in other jurisdictions and the consultants’ industry experience.'” Close scrutiny of
the sensitivity analyses provided in this report is particularly important due to the site-specific
variation in costs for renewable energy projects. In future proceedings, it may also be useful to
include a forum in which stakeholders can submit data regarding Ohio-specific wind and solar
project costs. Combinations of these additional data could also be run through CREST.

| Table B1: Summary of Assumptions for CREST-driven Cost of Generation Estimates

P
i

1% Sources used to inform these inputs include:

2010 Wind Technologies Market Report, Wiser & Bolinger, J un¢ 2011
Tracking the Sun IV: An Historical Summary of the Installed Co.tt of Photovoltaics in the United States from 1998 to

2010, Barbose, Darghouth & Wiser, September 2011
Renewable Energy Cost of Generation Update, KEMA, Prepared for the CA Energy Commission, August 2009
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Input Wind Solar Solar
(commercial-scale) (utility-scale)
Project Size 125 MW 500 kW 1.5 MW
Net Capacity Factor 33% 15%" 16.1%"
Production Degradation (%/vear) 0.25% 0.5% 0.5%
Useful Life (years) 20 25 25
Total Project Cost (3/kW) $2,000 $4,000° $3,600°
Fixed O&M ($/kW-Yr) $60° (Yr 1) $75° (levelized) | $85° (levelized)
Variable O&M (cents’kWh, 2.5% esc.) 0.58(Yr 1) NA NA

D/E

Based on available cash flow and average DSCR

(1.45X)
Interest Rate 6% 6% 6%
Debt Term 15 years 15 years 15 years
After-Tax Equity Return Requirement 12% 12% 12%

Investment Tax Credit

30% of costs depreciated on 5-year MACRS basis

Deprecation

94% allocated to 5-year MACRS
50% Bonus Deprecation assumed available

Utilization of Tax Benefits

Assumed monetized in the same period as generated.

? Ohio-average DC capacity factor per NREL database; utility scale facility assumes fixed tilt facing south at 25
degrees; commercial-scale facility assumes average of utility and residential average capacity factor.

solar total project costs include interconnection, 20-year inverter warrantee and all financial transaction costs.
¢ fixed O&M, incl. insurance and taxes, adjusted from CA to OH per the Army Corps of Engineers state cost index.

includes maintenance, repair, insurance, administration, tax and lease payments.

CREST Modeling Results

The inputs above were deployed in the wind and solar CREST models, respectively. The tables
below provide results along a continuum that tests the sensitivity of LCOE to key inputs:

Table B2:
CREST Wind Analysis: Sensitivity of LCOE to Changes in Capacity Factor and Total
Project Cost
Total Project Cost ($/kW)

Net (cents/kWh) $1,8040 52,000 $2,200
Capacity 30% 7.45 7.95 8.45
Factor (%) | 33% 6.75 7.25 7.75

36% 6.25 6.65 7.15
Sensitivity: Federal 10.55
Incentives Expired, 33%
CF

Table B3: CREST Solar Analysis: Sensitivity of LCOE to Changes Total Project Cost

Total Project Cost ($/kW)

(cents/kWh) |

$3,600

[ $3,800 |

$4,000 |

$4,200 |

$4,400
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Commercial-Scale Solar | 2375 | 2465 | 2565 | 2700 | 27.65

$3,200 $3,400 $3,600 $3,800 $4,000

Utility-Scale Solar 21.35 22.25 23.25 24.15 25.15

The range above represents the estimated levelized ¢ost of energy from new market entrants
developed to meet the AEPS and solar AEPS, respegtively.

Market Value of Production

In order to calculate the REC revenue requirement —and gain insights into the appropriate levels
at which to set ACPs - the levelized market value of production from the modeled facilities must
be subtracted from the LCOE. For the wind and large solar project, a 20-year forecast of Ohio
locational marginal prices (LMPs) is used. For the commercial-scale solar project, an estimated
20-year average retail rate forecast is used. As described above, the retail rate includes
generation, transmission and distribution charges to the extent that they are assessed on a per
kWh basis. This is consistent with the assumption that the production from the commercial-scale
project is consumed behind the meter. Current average retail rates for commercial customers in
Ohio was taken from EIA Electric Power Annual 2009, State Historic Tables for 2009 and are
assumed to apply at time of commercial operation of{the modeled facilities. For future years,
approximately 40% of the retail rate is assumed attributable to wholesale power costs and is
escalated using an index created from the LMP forechst. The remaining 60% is assumed
attributable to transmission and distribution service and is escalated using the Consumer Price
Index — All Urban Customers. Both forecasts are levelized using a 7% discount rate, which is
intended to serve as a proxy for the weighted average cost of capital for Ohio electric utilities.

Table B4: Forecast of Ohie Wholesale and Retail Electricity Prices, 2012 - 20631

Calendar Year Forecast of Ohio LMPs' Forecast of Average Ohio Retail Rate
($'MWh) (cents/kWh)

2012 $37.29 2.65%

2013 $40.10 10.05
2014 $44.25 10.60
2015 $46.43 10.96
2016 $50.64 11.52
2017 $54.53 12.06
2018 $58.56 12.63
2019 $61.47 13.08
2020 $64.36 13.53
2021 $67.15 13.96
2022 $69.88 i 14.38
2023 $72.46 14.79
2024 $73.27 15.02
2025 $78.42 15.70
2026 $81.17 i 16.14
2027 $84.16 | 16.61
2028 $87.65 [ 17.12
2029 $92.36 17.77
2030 $97.80 18.48
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2031 $103.22 19.20

Levelized @ 7%" $61.18 13.12

'Based on Ohio PROMOD run, supported by Ventyx PowerBase. LMPs are for Ohio aggregate delivery points.
? Proxy for Ohio EDU weighted average cost of capital.

REC revenue requirements are calculated by subtracting the levelized market value from the
levelized cost of energy:

Table B5: Estimation of REC Revenue Requirement

S/ MWh Low Base High
(Low LCOE, High MV.) {Base LCOE, Base MV) (High LCOE, Low MV.)
Wind (125 MW) | REC sales may not be = §10 = $30
necessary to meet If Federal Incentives
revenue requirement Expire: = $45
Solar (500 kW) = 5100 = $125 = $160
Solar (1,500 kW) = §$145 ~ 8170 =§195

MV = Market Value of Production

It is important to remember that numerous market and regulatory uncertainties will impact the
future cost of renewable energy policies. The inputs contained in this analysis are based on

available data and current market conditions.

The presence of long-term, or recurring, uncertainties may lead to increased costs or pipeline
attrition, which could lead to a shortage of resources to meet policy objectives. The leading
examples of such uncertainty include the potential future expiration or extension of the federal
production tax credit and investment tax credit, the potential for carbon dioxide emissions
regulation, changes in energy and capacity market prices, changes in equipment and financing
costs and — at the regional level — future public and private decisions with respect to regional

transmission.

66



Appendix C: Resource Eligibility for Portfolio Standérds in Ohio and Contiguous States

Coding
1="Tier1l
FA 1= Tier 2
MI R = Renewable Energy Resources

LO = Energy Optimization

WY % = AHernatihe Erergy Resources

R = Renewable Energy Resources

1 e

OH

R = Renewable
= Aehvinced

Etigible Resource

‘Indizna

Michigan

Ohio

Pennsylvania

West
Yirginia

Advanced Nuclear

| Significant improvements to existing facilities

Advanced solid waste or construction and demolition debris
conversion technology

-

Advanced stoker technology

Advanced fhuidized bed gasification technology

Fractionation

Bi

Omass

=

™

Puip Mill Sludge

Apricultural crops and crop wastes

B

Short-tatation energy crops

Herbaceous plants

Trees and wood

Paper and pulp products

Pre-commercial wood thinning waste, brush, or yard waste

|| =| )=

PR E TSR] P
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Eligible Resource

Indiana

Michigan

Ohio

Pennsylvania

West
Yirginia

| Wood wastes and residues from the processing of wood products
Or paper

R

-

Animal Wastes/Byproducts

=

Wastewater sludge or sewage

~

Aquatic Plants/Algae

=~

Landfill Gas: Methane

e

B

Food production and processing waste

Dedicated Craps grown for energy production

Black Liquor

1%

Organic Waste Biomass

Agricultural Wastes

Gl

Wood Wastes

Paper Pulp Products

=)
B2

Biologically derived fuel

Ethanol

Biodicsel Fuel

rR®

| | | R | | 0 | R

e

Coal

Advanced Coal Technology®™”

Clean Coal

Fuel produced by a coal gasification or liguefaction facility

Integrated combined coal gasification technology

| Waste coal

Coal Bed Methane

ol e |

Coal Mine Methane

Combined Heat and Power Systems

Demand side management/ Energy conservation

X0

Load management

By

Industrial By-Product Technologies

Infrastructure and Modernization Projects

ot o | e | se

Customer-sited generation, demand-response, energy efficicncy or
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Indiana

Michigan

Ohio

Pennsylvania

West

Eligible Resource A
Virginia

peak demand reduction capabilities committed to demand-

reduction ‘

Energy Efficiency Initiatives CoxU EO 4 i

Energy Efficiency Technologies 1 s
Distributed generation systems R™ 3
Energy conservation | Oy
Energy Derived from Advanced Solid Waste Conversion ! X RUS
Technologies
Energy Storage Systems or Technologies X R™
Fuel Cells X R 1 R
Geothermal Energy X R R 1 R
Greenhouse Gas Emissions Reduction or Offset Project 0
Hydrogen X
Hydropower X REY

Run of River Hydropower R

Water released through a dam R

Low-Impact 1

Large-scale 14D
Industrial Bypreduct Technologies that use fuel or energy that is a

B ! X

byproduct of an industrial process
Natural Gas X% A
Nuclear Energy X
Ocean R
Pumped storage hydroelectric projects R 4
Recycled Energy™” R
Solaf Energy X R R 1 R’
Solar Thermal #@) R R 1 R
Synthetic Gas A
Waste Heat recovery from capturing and reusing the waste heat in X

industrial processes for heating or for generating mechanical or




Eligible Resource Indiana | Michigan | Ohie | Pennsylvania VW":“.
irginia

electrical work
Waste to Energy X R

Municipal Solid Waste R 3

Tire derived fuel %
Wind X R R 1 X

| Offshore Wind RF?

Any method or any modification or replacement of any property,
process, device, structure, or equipment that increases the generation
output of an electric generating facility to the extent such efficiency is *
achieved without additional carbon dioxide emissions by that facility

(1) Tier 1 and Tier 2 definitions for biomass: While the PA AEPS cverview website lists Biomass as Tier 1, and Black Liquor as PA Only - as
specified in this table - 66 Pa.C.S. § 2814 expanded the definition of Biomass such that that produced in the Commonwealth is Tier 1, and outside
of it is Tier 2.

(2) Only if detived from sustainably managed forests or procurcment systems.

(3) Both biclogically derived methane gas and fuel derived from solid wastes through biological decomposition are classified as renewable energy
TESOUTCES.

(4) Tier 1 from PA only .

(3) Agricultural crops and agricultural wastes and residues.

(6) Energy derived from non-treated by-products of the pulping process or wood manufacturing process (including bark, weod chips, sawdust, and
lignin in spent pulping liquors).

(7) Generation of electricity utilizing by-products of the pulping process and wood.

(8) Organic hy-products from the production of biofuels.

(9) Including carbon dioxide capture and sequestration technology, supercritical technology, advanced supercritical technology as determined by
the Public Service Commission, uitrasupercritical technology, and pressurized fluidized bed technology.

(10} That includes a carbon-based product that is chemically altered before combustion to demonstrate a reduction, as expressed as ash, in
emissions of nitrous oxide, mercury, arsenic, chlorine, sulfur dioxide, or sulfur trioxide in accordance with the American society of testing and
materials standard D1757A or a reduction of metal oxide emissions in accordance with standard D5142 of that'society, or clean coal technology
that includes the design capability to control or prevent the emission of carbon dioxide, which design capability the commission shall adopt by rule
and shall be based on economically feasible best available technology or, in the absence of a determined best available technology, shall be of the
highest level of economically feasible design capability for which there exists generally accepted scientific opinion,
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(11) Demand side management designated as a clean energy resource by the commission that reduce clectricity consumption or implement load
management, demand response, or energy efficiency measures designed to shift customers' clectric loads from periods of higher demand to periods
of lower demand.

(12) To the extent that the load management reduces overall energy usage.

(13) Energy efficiency initiatives designated as a clean energy resource by the ¢ommission that reduce ¢lectricity consumption or implement load
management, demand response, or energy efficiency measures designed to shift customers' electric loads from periods of higher demand to periods
of lower demand,

(14) A distributed generation system used by a customer is eligible if it ggnerates electricity from a renewable energy resource.

{15) Only to the extent that the decreases in the consumption of electricity produced by energy conservation are objectively measurable and
attributable to an energy optimization plan.

(16} See Ohio Administrative Code rule 4901:1-40-04({A)5) Solid waste energy derived from fractionalization, biological
decomposition, or other process that does not principally involve combustion.

{17) To be eligible, the electricity used to pump the resource into a storage resefvoir must qualify as a renewable energy resource, or the equivalent
renewabie energy credits must be obtained.

{18} Including proton exchange membrane fuel cell, phosphoric acid fuel cell, molten carbonate fuel cell, and solid oxide fuel cell.

(19} Including methane capture and destruction from landfills, coal mines or farms; forestation, afforestation or reforestation; nitrous oxide or
carbon dioxide sequestration through reduced fertilizer use or no-till farming.

(20) Located on water discharged to ariver.

(21) Tier 1 with certain restrictions; Tier 2 otherwise.

(22) At in-state facilities constructed after July 1, 2011 that displaces clectricity |ﬁom coal.

{23) Kinetic energy of moving water, including waves, tides, and currents,

(24} Recycled energy, which means useful thermal, mechanical or electrical encigy produced from: (i) exhaust heat from any commercial or
industrial process; (ii) waste gas, waste fiiel or other forms of energy that would otherwise be flared, incinerated, disposed of or vented; and (iif)
¢lectricity or equivalent mechanical energy extracted from a pressure drop in any gas, excluding any pressure drop to a condenser that
subsequently vents the resulting heat.

(25) The law defines eligible technologies to include those “used in connection with the production or conservation of electricity” while also
referring to solar energy as an eligible resource. Thus, it would appear that solar.thermal technologies would qualify for inclusion under the
standard to the extent that they conserve electricity, however there is currently np defined metric for how this would be counted under the Indiana
RPS.

(26) See Ohio Administrative Code rule 4901:1-40-04({A)X5) Solid waste énergy derived from fractionalization, biological
decommposition, ot othet process that doés riot principally involve combustion.

(27) Wind turbine located in the state's territorial waters of Lake Erie.
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Appendix D: Geographic Eligibility for RPS in Ohio and Contiguous States

Indiana Michigan Ohio Pennsylvania West Virginia
At least 50% of the MWh | RECs can come from | At least 50% Generally, must Resource must be
of clean energy obtained | facilities in state or originate in-state or generated or purchased
by the participating from out of state, as within the PIM RTOQ. | from a facility in state
electricity supplier to long as they are or located outside of
meet the energy located in the service the geographical
In-state requirements of its territory of a retail boundaries of this state
Indiana retail electric electric supplier that is but within the service
Resource | . tomers during the CPS | not located in territory of a regional
goal period under Michigan or is transmission
consideration must registered as a retail organization that
originate from clean ¢lectric supplier in manages the
energy resources located | Michigan, with some transmission system in
in Indiana. exceptions.* any part of this state.
See Above. Remainder after | Altemnative energy See above; Resource
in-state systems located cutside | can be from a facility in
Out-of requircment: of the Commonwealth, | state or in the regional
Sltla-tte' met with but within MISO, may | transmission
R resources that | only be used in the organization which
esouree can be shown to | areas of Pennsylvania | serves the state.
be deliverable | that overlap MISO’s
into this state. service territory.

*The renewable energy system location requirements do not apply if 1 or more of the following requirements are met:
a) The renewable energy system is a wind energy conversion system and the electricity generated by the wind energy system, or the

renewable energy credits associated with that electricity, is being purchased under a contract in effect on January I, 2008. if the eiectricity
and associated renewable energy credits purchased under such a contract are used by an electric provider to meet renewable energy
requirements established after January 1, 2008 by the legistature of the state in which the wind energy conversion system is located, the
electric provider may, for the purpose of meeting the renewable energy credit standard under this act, obtain, by any means authorized
under section 27, up to the same number of replacement renewable energy credits from any other wind energy conversion systems located
in that state. This subdivision shall not be utilized by an altemative electric supplicr unless the alternative etectric supplier was licensed in
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b)

<)

4

€}

g)

this state on January 1, 2008, Renewable energy credits from a renewable energy system under a contract with an alternative electric
supplier under this subdivision shall not be used by another ¢lectric pravider to meet its requirements under this part.

The renewable energy system is a wind energy conversion system that 'was under construction or operational and owned by an electric
provider on January I, 2008. This subdivision shail aot be utilized by an alternative electric supplier.

The renewable energy system is a wind energy conversion system that includes multiple wind turbines, at least 1 of the wind turbines
meets the location requirements of this section, and the remaining wind turbines are within 15 miles of a wind turbine that is part of that
wind energy conversion system and that meets the location requirements of this section.

Before January 1, 2008, an electric provider serving not more than 75,000 retail electric customers in this state filed an application for a
certificate of authority for the renewable energy system with a state regulatory commission in another state that is also served by the
electric provider. However, renewable energy credits shall not be granted under this subdivision for electricity generated using more than
10.0 megawatts of nameplate capacity of the renewable energy system.

Electricity generated from the renewable energy system is sold by a not-for-profit entity located in Indiana or Wisconsin to a municipally-
owned electric utility in this state or cooperative electric utitity in this state under a contract in effect on January 1, 2008, and the
electricity is not being used to meet another state's standard for renewable energy.

Electricity generated from the renewable energy system is sold by a not-for-profit entity located in Chio to a municipally-owned electric
utility in this state under a contract approved by resolution of the goverhing body of the municipally-owned electric utility by Januvary 1,
2008, and the electricity is not being used to meet another state's standard for renewable energy. However, renewable energy credits shall
not be granted for electricity generated using more than 13.4 megawatts of nameplate capacity of the renewable encrgy system.

All of the following requirements are met:

a. The renewable energy system is a wind energy system, is inter¢onnected to the electric provider's transmission system, and is
located in a state in which the electric provider has service territory.

b. The electric provider competitively bid any contract for engine¢zing, procurement, or construction of the renewable cnergy
system, if the electric provider owns the renewable energy systém, or for purchase of the rencwable energy and associated
renewable energy credits from the renewable energy system, if the provider does not own the renewable energy system, in a
process open to renewable energy systems sited in this state.

¢. The renewable energy credits from the renewable energy systern are only used by that electric provider to meet the renewable
energy standard.

d. The electric provider is not an alternative eleciric supplier.
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Exeter Associates Set 3

Case No. 11-5201-EL-RDR
In The Matter Of The Review Of The Alternative
Energy Rider Contained in the Tariffs Of Ohio
Edison Company, The Cleveland Electric
Illuminating Company, and The Toledo Edison Company

RESPONSES TO REQUEST
EA Set 3 - Referencing FirstEnergy’s response to Exeter's Request for Information Set 1,
INT-1 interrogatory 5, Attachment 1, please identify the suppliers (only identified by number

in Attachment 1) that are First Energy Corporation companies. Please separately

identify the FirstEnergy Corporation entities (if applicable) by name, e.g., FirstEnergy
Solutions, Met-Ed, Penelec.

Response: The following response is CONFIDENTIAL:Referencing FirstEnergy's response to Exeter's

Request for Information Set 1, Interrogatory 5, Attachment 1, FirstEnergy Solutions is
Supplier 2.




Exeter Associates Set 3

Case No. 11-5201-EL.-RDR
In The Matter Of The Review Of The Alternative
Energy Rider Contained in the Tariffs Of Ohio
Edison Company, The Cleveland Electric
IHluminating Company, and The Toledo Edison Company

RESPONSES TO REQUEST
EA Set3- Please provide any internal {including from or to Navigant) memoranda, meeting
INT-3 notes, emails, or other communications addressing the purchase of RECs of any

category from a FirstEnergy affiliate.

Response: Please see EA Set 3-INT-3 Attachment 1-Confidential
Please see EA Set 3-INT-3 Aftachment 2-Confidential
Please see EA Set 3-INT-3 Attachment 3-Confidential
Please see EA Set 3-INT-3 Attachment 4-Confidential
Please see EA Set 3-INT-3 Attachment 5-Confidential



EA Set3 -
INT-11

Response:

Exeter Associates Set 3

Case No. 11-5201-EL-RDR
In The Matter Of The Review Of The Alternative
Energy Rider Contained in the Tariffs Of Ohio
Edison Company, The Cleveland Electric
[Huminating Company, and The Toledo Edison Company

RESPONSES TO REQUEST

if the FirsiEnergy Ohio companies purchased RECs (either in-state or all-states,
solar or non-solar) from a FirstEnergy affiliate, please identify those RECs on the
résponse to Exeter's Request for Information Set 1, Interrogatory 5, Attachment 1
and for each such purchase, please indicate whether the RECs were generated by
the FirstEnergy affiliate or purchased on the market. If generated, please provide
the name of the generation facility that produced the RECs.

Please see EA Set 3-INT-11_Attachment 1-Confidential to identify RECS purchased from a
FirstEnergy affiliate.

A Supplier was not required to state if RECs were generated or purchased on the market,
therefore The Companies are unable to provide this information,
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Please note that the following credit price infarmation is derived from credits used for AEPS PA compliance within the specified

energy year.

2011 Energy Year:

TIER Woeighted Average Price AEC Price Range
Solar AEC $ 247.82 $ 25.00 - $ 653.00
Tier ! $ 3.94 $0.14 - §$ 50.00
TietIl $0.22 $ 0.0t - $20.00

The calculated SACP for the 2011 Compliance Year was $495.81.

2010 Energy Year:

TIER Weighted Average Price AEC Price Range
Salar AEC $ 325.00 $ 235.00 - § 415.00
Tier T $4.77 4 0.50- % 24.15
Tiertt $0.32 $0.01-%$175

The calculated SACP for the 2010 Compliance Year was $654.37.

2009 Energy Year:

TIER Weighted Average Price AEC Price Range
Solar AEC $ 260.19 $ 225.00 - $ 690.00
Tier I $ 3.65 $ 0.50 - $ 23.00
Tieril $ 0.36 $0.20-%1.75

The calculated SACP for the 2009 Compliance Year was $550.15.

2008 Energy Year:

TIER Waighted Average Price AEC Price Range
Solar AEC $ 230.00 $ 50.00 - $ 350.00
Tier I $4.48 $ 1,00~ $ 20.50
Tierll $ .66 $.25- ¢ 3.
EXHIBIT

3
e
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The caiculated SACP for the 2008 Compliance Year was $528.17.

The SACP is calculated as guoted from the Pennsylvania Bulietin published Dec. 20, 2008:

For noncompliance with the solar photovoltaic requirements identified in § 75.61, an EDC and EGS shall make an altemative compliance
payment equal to the following:

i. The average market value for solar photovoltaic alternative energy credits sold during the reporting period in the RTC control area
where the nancompliance occurred.

ii. Add to value in subparagraph (i), the levelized up-front rebates received by seillers of solar renewable energy credits, (caiculated as
follows: total amount of rebates paid within the previous 20 years, divided by the totat kilowatt capacity for which rebates were
given in the previous 20 years, divided by 20 (the useful life of a solar photovoltaic system), muitiplied by the percentage of
attemative energy used during the reporting period originating from jurisdictions where rebates were given.

iii. Multiply the value in subparagraph (i) by 200%.

The full text of the Implementation of the Altemative Energy Portfolio Standards Act of 2004 as published in the PA Bulletin, can be found
at the foliowing link: http://www.pabulletin.com/secure/data/vol 38/38-51/2286.htmi

PUC Home | About PUC | Meet Commissioners | PUC Staff Directory
PUC Press Releases | PUC Public Meeting Calendar | Dally Actions & Hearings
PUC Publications & Reports | Consumer Education | Regulatory Information

Jamectraeweni )
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REC Pricing

Average Monthly REC Price {2011 $/MWh)
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Data Source from Berkley National Laboratories. BNL data obtained data from
Evolution Markets (through 2007) and Spectron {2008 onward)

Data points mapped in graph above was estimated from existing BNL graph;
may not accurately refltect exact data point. BNL is unable to provide exact
data points due 1o data source subscription service limitation

Data set forth in the above table does not reflect results of competitive
procurements nor the actual prices paid for RECs. Data reflects pricing
compiled by private third parties, with pricing potentially reflecting either the
“mid-point” of bid and offer prices or the last trade (if available). The volume of
RECs associated with such trades, if any, is not provided
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OCC Set 3 -

INT-2

OCC Set 3

Case No. 11-5201-EL-RDR

In The Matter Of The Review Of The Alternative
Energy Rider Contained in the Tariffs Of Ohio
Edison Company, The Cleveland Electric
lliuminating Company, and The Toledo Edison Company

RESPONSE TO REQUEST

Identify each person whom the Companies may cail as a witness at a hearing in this

proceeding and identify the following:

A
B.

The substance of each opinion on which the witness may iestify;
All the facts which provide the basis for each opinion on whichthe
witness may testify;

The witness's background (including education and employment
history) and qualiﬂcatidns;

Each document supplied to, re\{iewed by, relied on, or prepared by
the witness in connection with his or her testimony;

Ali other proceedings (identified by case-caption, agency or court,
case name, and case number) in which the witness has testified
on the same or a similar topic or in any proceeding involving a
public utility, in the past ten years; and,

The name and title of all persons who assisted in the preparation o

testimony and identify each person’s contribution?

EXHIBIT

PENGAD 800-631-6089
~
A\



Response:

Original Answer: 1/10/13

Objection. This request seeks information that is protected by the attorney-client and/or
work product privileges. Moreover, this request is premature. Without waiving this
objection, the Companies will provide information pursuant to the Commission’s scheduling
order in this case.

Supplemental Answer: 1/24/13

Objection. This request seeks information that is protected by the attorney-client and/or
work product privileges. Without waiving this objection, please see the Direct Testimony
for Ms. Mikkeisen, Mr. Stathis, Mr. Bradley and Dr. Earle.

Ms. Mikkelsen relied upon publicly available documents including any rider or rate
information of Ohio electric utilities, various orders from the PUCO, and Ohio statutes and
administrative rules. Ms. Mikkelsen also relied upon the Companies’ responses to the data
reguests from Exeter and Goldenberg, which were made available to the parties.

Mr. Stathis relied upon:
http:/fwww.eia.goviforecasts/aeo/electricity_generation.cfm__
hitp://www.eia.gov/oiai/aeo/electricity generation.htmi
hitp:/fwww.eia.gov/oiaflaeo/pdif2016levelized costs ae02010.pdf
http:/fwww. eta goviforecasts/aeo/assumptions/pdffrenewable. pdf

http:/fwww.eia.goviviafibeck plantcostsfindex.html
http://www.eia.gov/tools/fags/fag.cim?id=19&it=5

http://www.eia.gov/beta/state/?sid=0H
and OCC Set 3—INT-2 Attachment 1.

Mr. Stathis has presented or prepared testimony in the following proceedings:
Approval for Ohio Rider FUEL Case No0s.09-21-EL-ATA,
09-22-EL-ARM
09-23-AAM
Authority to Establish a Standard Service Offer Case No. 09-935-EL-SSO
in the Form of an Electric Security Plan

Penelec Transmission Service Charge: Docket No. M-2008-2036188
Met-Ed Transmission Service Charge: Docket No. M-2008-2036197
Penelec Default Service Program: Docket No. P-2009-2093053
Met-Ed Default Service Program: Docket No. P-2009-2083054
Penn Power Interim POLR Supply Plan: Docket No. P- 00052188
Penn Power Interim Default Service Supply Plan:Docket No. P- 00072305
Penn Power Default Service Program: Docket No. P- 2010-2157862
Deferred Balances Audit for JCP&L: Docket No. ER — 02080507

Supplemental Answer 2. 1/25M13

Mr. Earle relied upon OCC Set 3-INT-2 Attachments 2 through 24 and OCC Set 3-INT-2
Attachment 25- Competitively Sensitive Confidential.

Mr. Bradley relied upon OCC Set 3-INT 2 Attachments 26 through 35, including OCC Set 3-
INT 2 Attachment 33-Competitively Sensitive Confidential, and OCC Set 3-INT-3.
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FirstEnergy Service Company
As agent for

The Cleveland Electric Hlluminating Company
Ohio Edison Company
The Toledo Edison Company

Request for Proposals
for

Ohio Compliant Renewable Energy Credits (RECs) for
delivery in 2009 and/or 2010 and/or 2011.

Issued: July 15, 2009

Credit Application Due Date: July 27, 2009
Qualifications & Pricing Due Date: August 7, 2009
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1. Introduction

Navigant Consulting, Inc. (“NCI™), on behalf of The Cleveland FElectric Illuminating
Company, Ohio Edison Company and The Toledo Edison Company, (“FirstEnergy™), is
administering this Request for Proposal (“RFP”), establishing the right to purchase
Renewable Encrgy Credits (“RECs™) derived from existing or substantially completed
rencwable energy facilities. To qualify for this RFP such renewable energy facilities
must be located within cither Ohio or those states that share a border with Ohio. For this
RFP “Contiguous State(s)” means states which share a border with Ohio, specifically
Michigan, Indiana, Kentucky, West Virginia, and Pennsylvania and these states,
together with Ohio, shall be referred to as “All-States”. RECs shall be priced on a fixed
unit price basis for 2009 and/or 2010 and/or 2011 in the amounts specified herein.
FirstEnergy is soliciting proposals for purposes of complying with the renewable energy
and solar energy resource requirements of R.C. 4928.01, R.C. 4928.64, and R.C.
4928.65 (“Ohio Law”™) to purchase benchmark amounts of RECs in each of the
following categories: Ohio Solar RECs, All-States Solar RECs, OChio All Renewable
RECs and All-States All Renewable RECs.

NCI will gvaluate proposals from this RFP in two phases. Respondents must separate its
Qualification Proposal(s) from its Pricing Proposal(s). Pricing Proposal(s) should be
provided in a separate sealed envelope for each proposed price and each category of
RECs proposed.

Phase 1 “Evaluation™ NCI will open and evaluate only the Qualification
Proposals to determine Respondent’s qualifications, as described in detail in
Section 5 herein. These qualifications include the ability to provide compliant
RECs derived from renewable energy facilities in accordance with Ohio Law.,

Phase 2 “Pricing”™: NCI will only open sealed Pricing Proposal(s) from
Respondents satisfying the Phase 1 Evaluation and deemed qualified. Pricing
Proposals will be sorted by location (Ohio, All-States), type (Solar, All
Renewable) and then price.

Upon selection, FirstEnergy will execute a REC Purchase and Sale Agreement with cach
Successful Respondent in the form attached hereto as Appendix E.

2. Scope

All proposed RECs must be certified by the Public Utilities Commission of Ohio (the
“PUCQO™) prior to delivery to FirstEnergy. Respondents may propose RECs that are in
the process of certification but it shall be the Respondent’s responsibility to achieve
certification in a timely manner as required by this RFP and the REC Purchase and Sale
Agreement. Respondents which have been selected and have executed a REC Purchase
and Sale Agreement shall deliver the agreed upon RECs to FirstEnergy using either the
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PIM Environmental Information Services, Inc.’s (PJIM EIS) Generation Attribute
Tracking System (GATS) or the Midwest Independent Transmission System Operator,
Inc.’s (MISO) Midwest Renewable Energy Tracking System {(M-RETS).

Table 1 represents an estimate of annual quantities of RECs solicited in this RFP and is
subject to change based on the actual baseline calculation. FirstEnergy, at its sole

discretion, may select more or fewer annual quantities of RECs.

Table 1. Estimated Annual Quantity of RECs Desired

REC Type 2009 2010 2011
Ohio Solar RECS 1,040 3,600 7.800
Ohio All Renowable RECs 63.960 127.400 752.200
Total Ohio RECs 65.000 130,000 260,000
All-States Solar RECs 1,040 2,600 7.800
ﬁgg:ates All Renewable 63.960 127,400 252,200
Total Al States RECs 65,000 130,000 260,000
Total Annual RECs
inchuding Ohio RECs) 130,000 260,000 520,000

The first confract term shall be from September 1, 2009 through December 31, 2009.
The second contract term shall be January 1, 2010 through December 31, 2010. The third
contract term shall be Januvary 1, 2011 through December 31, 2011. Respondents may
submit a proposal for one or more contract terms; and FirstEnergy may select any or all
terms. Respondents may submit Pricing Proposal(s) for multiple terms separately at
separate prices or for all three terms together.

RECs shall be delivered to FirstEnergy in accordance with the minimum delivery
schedule set forth in Table 2, beginning on October 15, 2009. Respondents may deliver a
larger percentage of annual RECs earlier in the annual delivery period, but Respondents
are required to meet the minimum delivery schedule.

Table 2. RECs Minimum Delivery Schedule

Quarter Deliver By 2009 2010 2011
Qi April 15 na 10% 10%
Q2 July 15 na 20% 20%
Q3 October 15 50% 40% 40%

December 15 25% na na
Q4 January 15 25% 30% 30%

3. Schedule and RFP Information
Table 3 scts forth significant target dates for this RFP. The time for cach deadline on the

Page 4



specified date is 3:00 P.M. Eastern Prevailing Time (“EPT”). FirstEnergy reserves the
right to modify these dates at its discretion.

Table 3. Target RFP Schedule

Activity Date

Issue RFP July 15, 2009

RFP Overview Teleconference (11:00 AM EPT) July 24, 2009
Non-Binding Notice of Intent to Submit a Proposal July 26, 2009
Credit Information Due Date July 27,2009
FAQ Deadline August 5, 2009
Proposal Due Date August 7, 2009
Contract Award August 24, 2009
Contract Start Date Term 1 September 1, 2009

RFP Overview Teleconference: On July 24, 2009 at 11:00 A.M. EPT, NCI, with
FirstEnergy, will conduct a teleconference to outline the RFP process and the terms of the
REC Purchase and Sale Agreement. Potential Respondents are urged to review this RFP,
including attachments, prior to the teleconference. NCI and FirstEnergy will answer
questions raised at this teleconference to the extent possible. This teleconference will be
conducted via WebEx. The link to the WebEx session and the dial-in number will be
posted to the RFP website located at www.firstenergyrenewable.com/20090hioRFP.

Non-Binding Notice of Intent to Submit a Proposal: Following the RFP Overview
Teleconference and no later than July 26, 2009, ali parties seeking to submit a proposal
in response to this RFP are requested to submit a non-binding Notice of Intent to Submit
a Proposal (*Notice of Intent”) in the form attached hereto as Appendix A to the address
specified on the Notice of Intent. Submitting a Notice of Intent is not a prerequisite for
submitting a proposal in response to this RFP but if a party does not submit a Notice of
Intent, NCIT shall not be responsible for assuring that a potential Respondent receives all
follow-up information regarding this RFP.

Credit Information Due Date: Respondents are responsible to provide all the credit
information requested in the Credit Application no later than July 27, 2009.
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Respondents that do not provide adequate credit information will be deemed ineligible
and will not be considered for further evaluation. Note, that if a Respondent is rated by
one of the standard credit rating agencies, the Respondent must provide documentation of
such rating. If a Respondent is not rated by onc of the standard rating agencies, or if such
rating is not adequate to provide coverage for the amount to be proposed, then, the
Respondent must provide a Letter of Commitment that it is willing to post security to
meet the requirements of the RECs purchase. However, if the total dollar value of the
Respondent’s proposal under this RFP is less than $100,000, no security is required
provided the Respondent has no special conditions (for example, is in bankruptcy).

Respondent Inquiries: On or before the FAQ Deadline on August 5, 2009, Respondents
may submit questions to NCT via electronic mail rfp/@navigantconsulting.com. To the
extent possible, questions submitted prior to the RFP Overview Teleconference will be
addressed by NCI during the teleconference. Additional questions submitted and
answered by NCI thereafter shall be posted with answers in the FAQ section of the RFP
website located at www.firstenergyrenewable.com/20090hioRFP.  The person or
company submitting the question shall not be identified. While NCI will review and
attempt to answer questions in good faith, NCI reserves the right not to answer any
question. The RFP Overview Teleconference and this Respondent Inquiries procedure are
the exclusive methods for inquiring about this RFP and the REC Purchase and Sale
Agreement. Questions submitted to individual FirstEnergy empioyees or NCI employees
by other means will not be answered but will be redirected to the website.

4. Eligibility and Requirements

Eligibility: Proposals may be submitted by existing or substantially completed facilities
or by parties that have the right to market RECs from renewable energy facilities
consistent with any and all applicable Ohio laws, rules and regulations, including without
limitation, those promulgated by the PUCO. Successful Respondents must deliver RECs
to FirstEnergy on a schedule as specified in Table 2.

Certified RECs: All RECs shall (i) be delivered from renewable energy facilities
consistent with any and all applicable Ohio laws, rules and regulations, including without
limitation, those promulgated by the PUCO; (it} be certified by the PUCO; (iii) have been
produced after July 31, 2008; and (iv) become the sole property of FirstEnergy. In order
to become a renewable energy facility eligible to generate RECs that may be used by
FirstEnergy for compliance with Ohio Law, a facility must be certified by the PUCO.
The application form and affidavit are available on the PUCO web site at
www.puco.ohio.gov/PUCO/Forms.

Geographic Location: All RECs must be delivered from the PUCO certified, renewable
energy facilities located in Ohio or in a Contiguous State.

General Requirements: Successful Respondents must be able to meet all requirements
of the REC Purchase and Sale Agreement. All terms described in the REC Purchase and
Sale Agreement are considered final and non-negotiable. Respondents will be required to
demonstrate in their proposal that they can meet all specified terms of the REC Purchase
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and Sale Agreement and that they take no exception to its terms. Failure to do so will
result in exclusion of the Respondent’s proposal from further consideration.

Contract for RECs Only: REC Purchase and Sale Agreements executed pursuant to
this RFP will be for RECs only. FirstEnergy shall not take title under this RFP to any
energy or capacity generated by the renewable energy facility generating the RECs
purchased by FirstEnergy. Successful Respondents shall be responsible for undertaking
all activities and paying all costs and charges associated with developing, permitting, and
operating any renewable energy facility that may be owned by, or belong to Respondent,
and delivering energy associated with the purchased RECs to an interconnection point
within the MISO or PIM Interconnection grid.

Delivery of RECs: All RECs shall be delivered to FirstEnergy using either the PIM
Environmental Information Services, Inc.’s (PJM EIS) Generation Attribute Tracking
System (GATS) or the Midwest Independent Transmission System Operator, Inc.’s
(MISO) Midwest Renewable Energy Tracking System (M-RETS).

Pricing and Term: Respondent will specify in its Pricing Proposal(s) a contract amount
of RECs to be delivered to FirstEnergy (the "Contract Amount”) in 2009 and/or 2010
and/or 2011 with a single, fixed price for each delivered REC ($/REC price). The first
contract term (Term 1) shall be September 1, 2009 through December 31, 2009. The
second contract term (Term 2) shall be January 1, 2010 through December 31, 2010. The
third contract term (Term 3) shall be January 1, 2011 through December 31, 2011.
Respondents may submit a proposal for one or more of the above terms. Respondents
must list the number of RECs proposed for each term and the price associated with the
RECs for that term.

Banked RECs: Banked RECs that were produced by certified and eligible renewable
energy facilities after July 31, 2008 will be accepted, provided they comply with the
requirements of this RFP.

Not Unit Contingent: RECs provided pursuant to REC Purchase and Sale Agreements
executed pursuant to this RFP are not unit contingent. Should a Successful Respondent
fail to secure RECs from the renewable resource facility the Successful Respondent
originally planned to use to provide RECs, it is that Successful Respondents’ obligation
to provide compliant RECs of the same category (Ohio Solar, Al States Solar, Ohio All
Renewable or All States All Renewable) and vintage year (e.g., RECs applicable for that
term). Failure to provide compliant RECs on the defined schedules will constitute an
event of default under the REC Purchase and Sale Agreement, and FirstEnergy shall have
the right to purchase replacement RECs and charge the defaulting party for the costs and
for any penalties it subsequently incurs as a result of such default.

e Submittal Requirements: The following identifies the requirements that all
proposals must meet in order to be considered for selection. RECs offered in
proposals must be PUCO certified or in the process of becoming PUCO certified.
Such PUCO certification may include PUCO initiated audits or reviews.
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Proposals that do not meet the following criteria will be deemed ineligible and
will not be considered for further evaluation. NCI and/or FirstEnergy reserves the
right to audit documentation and certifications submitted with Respondent’s
proposal. All proposals must include concise and complete information on the
following topics:

¢ Respondent’s Information: Name of Company, Address, and Company
Representative (name, phone number, email address and fax number). Provide a
list of all affiliated companies, including holding companies, subsidiaries or
predecessor companies presently or in the last four years engaged in selling RECs
or developing power supply projects.

o Legal Proceedings: List all lawsuits, regulatory proceedings, or arbitration in
which the Respondent or its affiliates or predecessors have been or are engaged
that could affect Respondent’s performance of its proposal or that is or was
related to a renewable energy auction or request for proposals. Identify the parties
involved in such lawsuits, proceedings, or arbitration, and the resolution or
present status of such matters.

¢ Other Information: It is Respondent’s responsibility to provide any and all
information that could impact Respondent’s proposal. If it appears that
information is inadvertently omitted from a proposal, NCI may, but is not
required to, contact the Respondent to request such information.

Confidentiality: NC! and FirstEnergy will take reasonable precautions and efforts to
maintain the confidentiality of Respondent’s proposal. Respondents should clearly
identify each page of information that NCI and FirstEnergy should consider to be
confidential or proprictary. Regardless of such markings, confidential information may
be subject to review by the PUCO, or other governmental authority or judicial body
relating to these matters and may be subject to legal discovery. Under such
circumstances, FirstEnergy will make all reasonable efforts to protect Respondent’s
confidential information.

Multiple Proposals: Respondents may submit multiple proposals provided that each
such proposal offers different Contract Amounts at different prices or represents different
categories of RECs. Multiple proposals must be structured in a way that, should all
proposals be selected, the Respondent is capable of delivering the total Contract Amounts
being offered. Where Respondent plans to use Banked RECs to meet its requirements
this should be so noted.

Additional Information: NCI may, but is not obligated to, request additional
information and materials from any Respondent for evaluation of its proposal.
Information submitted by a Respondent absent a request by NCI which is not in the
nature of a correction or clarification to the proposal will not be considered. If any
information in a proposal is no longer valid or true, prior to selection, Respondent shall
immediately notify NCI of changed information. Failure to provide such notification, or
respond to a request for additional information and materials by NCI, may result in
disqualification of Respondent’s proposal. NCI shall have no duty to inform any
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Respondent of any deficiency in its proposal.

5. Phase 1 Evaluation: Qualification of Proposals

Phase 1 Evaluation: Phase 1 is a qualification evaluation, based on the information
provided by the Respondent to determine whether the Respondent and its proposed RECs
meet the RFP requirements. During Phase 1, NCI may, but is not obligated to, request
additional information and materials from any Respondent for qualification of its
proposal.

Qualifications:

¢ Respondent must provide a completed application for certification with the PUCO
which gives among other things the project(s)’ physical location, technology,
installation date, etc.

If the RECs will be generated by a renewable energy facility that is not currently
in Commercial Operation, the Respondent must also provide:

. An executed Interconnection Agreement with PIM or MISO or
Ohio utilities;

. Documentation that the renewable energy facility has obtained or
will obtain all required local, state and federal permits;

. An executed Construction Service Agreement (CSA) with the
relevant utility for 2009 RECs or documentation that supports a CSA will
be executed within six months of the close of the RFP for 2010/2011
RECs.

Note that non-completion or late completion of a planned renewable generation facility
will not relieve a Successful Respondent of its requirement to provide RECs on the
defined schedule pursuant to the REC Sale and Purchase Agreement.

e Credit. Respondent must have established its creditworthiness or agreed to post
appropriate credit. See Appendix B for the Credit Application.

e Respondent must provide confirmation of its acceptance of FirstEnergy’s contract
terms without exception.

¢ Banked RECs: Banked RECs that were generated after July 31, 2008 are
acceptable provided they comply with all other requirements of the RFP.
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+ Resource Location. FirstEnergy will select RECs in order to meet its Ohio Law
requirements; including from Ohio Solar RECs, All-States Solar RECs, Ohio All
Renewable RECs and All-States All Renewable RECs.

6. Phase 2 Pricing: Proposal Sorting

Phase 2 Pricing: The proposed pricing will be sorted by the category requirements of
Ohio Law then by proposed price. If there are competing proposals at the same price,
NCI will select the largest volume proposed, up to the amount desired, first, except that
FirstEnergy reserves the right to limit the total amount from any one party in order to
preserve a diversity of suppliers. FirstEnergy reserves the right to select RECs beyond
what is estimated in Table 1 to bank for compliance in future years.

A second step in the sorting process is that the total dollar value of the proposal offered
by each party will be compared with the total credit line available to that party, based on
the party’s credit rating and/or the party’s acceptance of an agreement to post appropriate
security. If the total dollar value of the proposal offered by a party exceeds the party’s
credit limit, then NCI will only consider the party’s proposed RECs up to the amount of
its credit limit.

Only the execution of a REC Purchase and Sale Agreement by both FirstEnergy and the
Respondent will constitute a “Winning Proposal”.

Execution of REC Purchase and Sale Agreement: FirstEnergy shall prepare two copies
of a REC Purchase and Sale Agreement with information from the successful
Respondent's Qualification and Pricing Proposals inserted and transmit such completed
copies to the applicable Respondent. Respondent shall execute and return the REC
Purchase and Sale Agreement to FirstEnergy together with the security instruments, as
required under the REC Purchase and Sale Agreement, within three (3) business days of
receipt.

Disqualification: Failure of a successful Respondent to execute the REC Purchase and
Sale Agreement and provide the required security instruments to FirstEnergy within the
three (3) day time period may result in the disqualification of such proposal or potential
legal action by FirstEnergy.

7. Submittal of Proposals
Proposal: In order to submit a proposal in response to this RFP, a Respondent must:
e Submit one printed original and one electronic version on a CD-ROM of its
Qualification Proposal and its Application-Acceptance of REC Purchase and Sale
Agreement; and

e Submit in separate, sealed and marked envelopes, a printed original Pricing

Page 10



Proposal for each pricing option proposed.

o Each envelope to be marked as follows:

Confidential Pricing Proposal
DO NOT OPEN UNTIL PHASE 2
Name of Respondent

Category of RECs (Ohio Solar RECs; Ohio All Renewable RECs;
All-States Solar RECs; All-States All Renewable RECs)

All proposals must be reccived at the following address no later than 3:00 pm EPT
on August 7, 2009.

All proposals submitted in response to this RFP must be sent to NCI. Such proposals
must be delivered via registered mail, or certified mail, or overnight courier, or hand
delivery to the following address. Faxed or emailed proposals will not be accepted.

Navigant Consulting, Inc.

Attn: Leah Bissonette

1400 Old Country Road Suite 402
Westbury, NY 11590-5156,
Phone: (516) 876-4036

Any proposal(s) received after the above date and time shall be returned unopened and
without consideration. Respondent is solely responsible for the timely delivery of any
submission for this RFP. Proposals which are incomplete or otherwise do not satisfy all
requirements of this RFP shall not be considered. Submission of a proposal constitutes a
Respondent's agreement to accept the terms and conditions of this RFP.

Communications: This RFP includes and imposes certain restrictions on
communications between NCI/FirstEnergy and Respondents. A Respondent may be
disqualified from the RFP Process if the Respondent has any contact, beyond the FAQ
process described in this RFP. A Respondent is restricted from making contacts (i.e., an
oral, written or electronic communication which a reasonable person would infer as an
attempt to unduly influence the award, denial, or amendment of a contract) from the
issuance of the RFP through the final award and approval of the resulting REC Purchase
and Sale Agreement(s) by FirstEnergy to any FirstEnergy staff or its consultant (NCI)
other than as designated herein.

FirstEnergy’s designated consultant for this RFP is Ms. Leah Bissonette, Director,

Navigant Consulting (NCT), (516) 876-4036. Pleasc use Ms. Bissonette as the primary
point of contract. All email communication should be addressed to

rip@navigantconsulting.com,

Costs: Neither FirstEnergy nor NCI shall have any responsibility whatsoever with
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respect to the costs of any Respondent in considering or tesponding to this RFP,
including but not limited to (i} any costs of preparing any materials submitted to NCI or
FirstEnergy; (ii) any costs associated with any studies, permits, or other agreements
contemplated by this RFP; (iii) any costs associated with any renewable energy facilities;
(iv) any costs associated with financing, employees or consultants, or real property.

Disclaimer: Neither NCI nor FirstEnergy makes any representations or warranties
regarding the accuracy or completeness of the information contained in this RFP and its
exhibits or any statements made by representatives of NCI or FirstEnergy during the RFP
process. Each Respondent is responsible for making its own evaluation of information
and data contained in this RFP and in preparing and submitting responses to this RFP,
'The issuance of this RFP and the receipt of information in response to this RFP shall not,
in any way, cause NCI or FirstEnergy to incur any liability (whether contractual,
financial or otherwise) to any Respondent participating in the RFP process, and by
submitting a proposal, Respondent releases NCI and FirstEnergy from any and all claims,
demands, actions, losses, liabilitics, and expenses (including reasonable legal fees and
expenses) relating to this RFP.

Not an Offer: This RFP is issued to elicit responses to FirstEnergy's inquiry and is not
an offer. The issuance of the RFP and the submission of Respondent's information do not
create any obligation upon FirstEnergy to buy goods or services from a Respondent, and
FirstEnergy reserves the right to accept or reject any or all proposals received.
FirstEnergy also reserves the right to amend, suspend, or terminatc the RFP process at
any time, without reason and without liability, and makes no commitments, implied or
otherwise, that this process will result in a business transaction with one or more
Respondents. No contract or other binding obligation on FirstEnergy will be implied
unless and until an agreement has been executed on terms and conditions acceptable to
FirstEnergy. FirstEnergy also reserves the right to not execute agreements with any or all
Respondents should FirstEnergy determine, in its sole discretion, that such agreements
would not guarantee delivery, would impose unreasonably high costs on FirstEnergy’s
customers and/or would violate existing regulatory rules or regulations.

Non-conforming proposals: NCI reserves the right to reject any proposal at any time on
the grounds that it does not conform to the terms and conditions of this RFP or that
Respondent has not complied with the requirements of this RFP.

Interpretation: Notwithstanding any provision of this RFP, in the event a REC

Purchase and Sale Agreement is executed between a Respondent and FirstEnergy that
agreement shall control over any provision of this RFP.
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Appendix A

Non-Binding Notice of Intent to Submit a Proposal

Email to: rfp@navigantconsulting.com

Due: July 26, 2009

This form is to establish contact information for those who intend to respond to the
NCI 2009 Request for Proposal for Renewable Energy Credits for FirstEnergy.

Company

Contact Person

Title

Mailing Address

Phone

Email

Company website (if

available)
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Appendix B
Due: July 27, 2009

Credit Information

All credit information submitted in response to this RFP must be sent to NCL. Such
proposals must be delivered via registered mail, or certified mail, or overnight courier, or

hand delivery to the following address. Faxed or emailed credit information will not
be accepted.

Navigant Consulting, Inc.

Attn: Leah Bissonette

1400 Old Country Road Suite 402
Westbury, NY 11590-5156
Phone: (516) 876-4036
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ALL PARTIES MUST COMPLETE THE FOLLOWING INFORMATION:
1. General Information

Full Legal Name of Respondent

Type of Organization (please check one):

Corporation Corporate Subsidiary ~___Partnership Other
State of Incorporation
D&B DUNS #
Internct Web Site, URL Address:
Years in Business:
Credit Risk Contact, Full Name and Business
Title:
Full Mailing Address:
E-Mail Address:
Telephone Number: Facsimile Number:
Full Legal Name of Parent Company of Respondent:
Will another party be providing a parental guarantee?
If so, name party:
Contact person: Phone:

Is the applicant and/or its parent company operating under federal bankruptcy laws or
bankruptcy laws in any other jurisdiction?

Applicant: Yes No Parent Company: Yes No

Is the applicant and/or parent company subject to pending litigation or regulatory
proceedings (in state court, or in federal court, or from regulatory agencies, ot in any
other jurisdiction) which could materially impact on the applicant’s and/or parent’s
financial condition?

Applicant: Yes No Parent Company: Yes No

Is the applicant and/or parent company subject to collection lawsuits or outstanding
judgments that could impact solvency?

Applicant: Yes No Parent Company: Yes No

For all questions marked “YES™ above, please explain further here.
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Respondents are required to provide a statement below disclosing existing,
pending, or past adverse rulings, judgments, litigation, contingent liabilities, revocations
of authority, administrative, regulatory (State, FERC, SEC, or DOJ, etc.) investigations
and any other matters relating to financial or operational status for the past threc years
that have arisen Respondent’s renewable resource projects or Respondent’s sale or
purchase of RECs.

NCI and FirstEnergy will treat all financial statements provided by Applicantin a
confidential manner. Applicant will notify NCl/FirstEnergy if any financial or credit
application information changes. Applicant certifies that the information herein is
complete and accurate to the best of Applicant’s knowledge, information and belief, and
that the individual signing below is an authorized Representative of the Respondent or,
where applicable, the parent company.

Only execution of an agreement by both FirstEnergy and the Respondent will constitute a
“Winning Proposal”.
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Appendix B (Continued)
Credit Information

IF PARTY IS RATED BY ONE OF THE STANDARD CREDIT AGENCIES,
COMPLETE THIS PART 11 OF THE CREDIT APPLICATION:

I1. Credit Information

Standard & Poor’s Credit Rating Senior Unsecured Debt: (if unavailable,
please provide Corporatc Issuer Rating)

Moody’s Credit Rating Senior Unsecured Debt: (If unavailable,
please provide Corporate Issuer Rating)

Attach (check if available and submitted with this application):
2 Years of Financial Statements

Annual Reports

SEC Form 10-K _ SECForm 10-Q _

Audited Annual and/or Quarterly Financial Information

What is the total net worth of your company (or your parent corporation if parent
corporation is providing a guarantee)?
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IF RESPONDENT IS NOT RATED BY ONE OF THE STANDARD CREDIT
RATING AGENCIES, OR RESPONDENT MAY NOT HAVE AN ADEQUATE
RATING TO SUPPORT THE AMOUNT OF ITS PROPOSAL, THEN THE
RESPONDENT MUST COMPLETE THE FOLLOWING PART IlI OF THE
CREDIT APPLICATION AND THE ATTACHED CERTIFICATION AGREEING
TO PROVIDE SECURITY APPROPRIATE TO THE AMOUNT OF THE
PROPOSAL IF SELECTED. (NOTE: THIS CERTIFICATION IS NOT
REQUIRED IF TOTAL VALUE OF APPLICANT PROPOSAL IS LESS THAN
$100,000.)

Part I1E: Credit Application

Bank Information

Bank Reference Name:

Bank Reference Contact, Full Name:
Mailing Address:
Telephone Number:

Credit Reference Information
First Credit Reference Name:

Contact, Full Name:
Contact Telephone Number:
Second Credit Reference Name:
Contact, Full Name:
Contact Telephone Number:
Third Credit Reference Name:
Contact, Full Name:
Contact Telephone Number:

NCI/FirstEnergy is hereby authorized to obtain any information that may be required
relative to this proposal from any source, including Applicant’s bank and credit
references. Applicant hereby authorizes each source to provide such information.

Legal Name of Applicant:
Signature of Authorized Representative:
Name (please print):
Title:

To be eligible for an Unsecured Credit Line (UCL), the applicant must submit audited
financial statements for the previous 3 (three) years. If these financial statements are
evaluated as acceptable, NCI will establish a UCL for the Respondent. If the financial
statements are not available or are evaluated as unacceptable, the Respondent will be
required to post security.
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Are audited financial statements for the previous 3 years attached? Yes ~ No

Legal Name of Applicant:
Signature of Authorized Representative;
Name:

Title:
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Appendix B (Continned) Credit Information

The following Agreement is required from all Respondents who do not have credit
ratings per Section II of this Application, or have not attached 3 years of Audited
Financial Statements per Section III of this Application.

Successful Respondent’s Agreement to Provide Security for Winning Proposal

Respondent, , certifies that if itis a
successful Respondent and its proposal is selected as 2 Winning Proposal in this
RFP it will provide, upon notification of selection and within 3 business days, a
Letter of Credit in the form approved by FirstEnergy, cash, or other security
acceptable to FirstEnergy in the amount of 10% of the total value of the proposal.
Failure to provide such security, if selected, will result in disqualification of the
proposal, and may result in additional legal action.

Authorized Representative

Respondent (company name)

Date
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Appendix C-1

Form of Pricing Proposal
Term 1: September 1, 2009- December 31, 2009

Lot REC Category: REC REC Proposal | Lot Proposal Value
Number | & Ohio Solar; Quantity Price ($/REC) Q) x(P)
e All-States Solar; Q )
¢ Ohio All Renewable;
s All-States All Renewable
I
2
3
4
5

If Banked RECs are being provided, indicate here

All prices must be valid through August 27, 2009.
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Appendix C-2

Form of Pricing Proposal
Term 2: January 1, 2010- December 31, 2010

Lot REC Category: REC REC Proposal | Lot Proposal Value
Number | » Ohic Solar; Quanltity Price ($/REC) Q) x(P

 All-States Solar; Q) P
¢ Ohio All Renewable;
» All-States All Renewable

1 $

2

3

4

5

If Banked RECs are being provided, indicate here

All prices must be valid through August 27, 2009,
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Appendix C-3

Form of Pricing Proposal
Term 3: January 1, 2011- December 31, 2011

Lot REC Category: REC REC Proposal Lot Proposal Value
Number | o Ohio Solar; Quantity Price ($/REC) Q) x(P)
o All-States Solar; Q (P}
¢ Ohio All Renewable;
¢ All-States All Renewable
1
2
3
4
5

If Banked RECs are being provided, indicate here

Al prices must be valid through August 27, 2009.
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Appendix E

FORM OF
RENEWABLE ENERGY CREDIT
PURCHASE AND SALE AGREEMENT
FIRSTENERGY SERVICE COMPANY, AS AGENT FOR

THE CLEVELAND ELECTRIC ILLUMINATING COMPANY
OHIO EDISON COMPANY
THE TOLEDO EDISON COMPANY

JULY 15, 2009

Page 24



Article 1

Article 2

Article 3

Atrticle 4

Article 5

Article 6

Article 7

Article 8

Article 9

Article 10

Article 11

Article 12

Article 13

Article 14

TABLE OF CONTENTS

Definitions

Term of Agreement

Purchase and Sale of RECs
Billing and Terms of Payment
Events of Default

Remedies

Termination

Credit and Seller Security
Indemnification and Limitation of Liability
Relationship of the Partics
Taxes

Notices

Publicity and Disclosure

Miscellaneous

Appendices

Appendix A — Terms of Contract

Appendix B — Form of Letter of Credit
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RENEWABLE ENERGY CREDIT PURCHASE AND SALE AGREEMENT

THIS RENEWABLE ENERGY CREDIT PURCHASE AND SALE
AGREEMENT (hereinafter referred to as the "Agreement"), with the effective date
provided in Appendix A, is entered into by and between FirstEnergy Service Company, as
agent for The Cleveland Electric llluminating Company, Ohio Edison Company, and The
Toledo Edison Company, with a place of business at 76 South Main Street, Akron, Ohio
44308, (hereinafter referred to as "Buyer" or “FirstEnergy Service Company™) and Seller as

provided in Appendix A (hereinafter referred to as "Seller™).

RECITALS

WHEREAS, Seller has the REC Reporting Rights and the marketing rights to the

Environmental Attributes of certain renewable energy resources;

WHEREAS, this Agreement contemplates the purchase and sale of certain
characteristics that arise from the generation of electricity using a renewable energy

resource, referred to herein as Renewable Energy Credits (“RECs”);

WHEREAS, said RECs are, or will be certified by the Public Ultilities
Commission of Ohio (“PUCO”) or other applicable certifying entity, for purposes of
complying with the renewable energy and solar energy resource requirements of R.C.
4928.01, R.C. 4928.64, and R.C. 4928.65 (“Ohio Law™};, and said RECs must retain such

certification during the term of this Agreement;

WHEREAS, Buyer has agreed to purchase RECs from Secller and Seller has

agreed to sell to Buyer RECs, in accordance with the provisions of this Agreement;

WHEREAS, the Parties have set forth in this Agreement the terms and conditions
for the Seller to provide RECs;

NOW, THEREFORE, for and in consideration of the premises, the mutual
promises and agreements set forth herein and other good and valuable consideration, the
receipt, sufficiency and adequacy of which are hereby acknowledged, Buyer and Seller,

each intending to be legally bound, agree as follows:
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ARTICLE 1: DEFINITIONS

1.1 Definitions.
As used in this Agreement, the following terms have the respective meanings set

forth below. Other capitalized terms are defined elsewhere in this Agreement.

“Affected Party” shall have thec meaning set forth in Section 5.1
"Agreement” means this Renewable Energy Credit Purchase and Sale
Agreement, including all provisions, appendices, and documents incorporated
herein by reference.
“All Renewable” means all Qualified RECs of all types including solar RECs.
“All-States” means Ohio and states which share a border with Ohio, specifically
Michigan, Indiana, Kentucky, West Virginia, and Pennsylvania.

“Banked RECs” shall have the meaning set forth in Section 3.4.
"Contract Amount” means the amount designated as “Confract Amount”
specified in Appendix A for the specified contract term.

"Deliver” or "Delivery'" means the transfer of all rights, title and interest in
Qualified RECs from Seller to Buyer.

"Early Termination Date” means the datc upon which an early termination
becomes effective as specified in Section 2.2.

"Effective Date" means the date upon which this Agreement has been executed
by both Parties.

“Environmental Attributes” means any and all credits, benefits, emissions
reductions, environmental air quality credits, and emissions reduction credits,
offsets, and allowances, howsoever entitled, resulting from the avoidance of the
emission of any gas, chemical, or other substance attributable to the generation of
electricity by the Renewable Energy Resource.

“Event of Default” shall have the meaning set forth in Section 5.1.

“First Contract Term” means the period from September 1, 2009 through
December 31, 2009,
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"Force Majeure"” means an event not anticipated as of the Effective Date, which
is not within the reasonable control of the Party affected thereby or attributable to
such Party's fault or negligence, and which by the exercise of due diligence the
affected Party is unable to overcome or obtain or cause to be obtained a
commercially reasonable substitute therefore. Force Majeure includes, but is not
restricted to: acts of God; fire; explosion; civil disturbance; sabotage; action or
restraint by court order or public or government authority, so long as the Party
affected has not applied for or assisted in the application for, and has opposed
where and to the extent reasonable, such government action. Force Majeure shall
not include the following: (1} the Seller's ability to sell RECs to a market at a more
advantageous price, (i) a change in a Requirement of Law; or (iii) Seller's failure
to finance and/or complete the construction of a renewable energy resource from
which Seller planned to provide RECs. Increased cost of performance by Seller
(including the reduction or elimination of Production Tax Credits or any similar
subsidy associated with the production of energy or RECs by the facility) shali

not constitute an event of Force Majeure.

“Generation Attribute Tracking System” or “GATS” shall have the meaning set
forth in Section 3.2.

"Governmental Authorify' means any federal, state or local government, court of
competent jurisdiction, administrative agency or commission or other
governmental or regulatory authority or instrumentality or authorized arbitral
body.

"Letter of Credit" shall have the meaning set forth in Section 8.2.

"Lien" means any mortgage, deed of trust, lien, pledge, charge, claim, security
interest, easement, covenant, right of way, restriction, equity, hypothecation,
usufruct or encumbrance of any nature whatsoever, including any conditional sale

agreement.

“M-RETS” shall have the meaning set forth in Section 3.2.
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“Party” or “Parties” means Buyer or Seller, individually or collectively, as

applicable.

“PJM Environmental Information Services, Inc.’s” or “PJM EIS” shall have

the meaning set forth in Section 3.2.

"Production Tax Credits” or "PTCs" mean the federal production tax credit for
the production of electricity from wind pursuant to 26 U.S.C. § 45 or any

substantially similar successor provision.

“Public Utilities Commission of Ohio” or “PUCO” means the Public Ultilities
Commission of Ohio which is the governing body responsible for certifying
RECs.

“Qualified RECs” shall have the meaning set forth in Section 3.4.
“R.C.” means the Ohio Revised Code

“Renewable Energy Credit” or “REC” means all rights, title and interest in and
to the Environmental Attributes associated with the electricity generated from a
Renewable Energy Resource including the REC Reporting Rights. One REC
represents the Environmental Attributes made available by the generation of one
megawatt-hour “MWh” (equivalent to 1000 kilowatt-hours) of electricity from
one or more Renewable Energy Resources, except for biomass, in which case the
RECs shall be calculated according to the rules and regulations developed and in
effect by the PUCO.

“REC Price” means the price for each REC in $/REC, as specified in Appendix
A.

“REC Reporting Rights” means the right to report to any agency, authority or

other party, including without limitation under Section 1605(b) of the Energy
Policy Act of 1992, as may be amended, ownership of the Environmental
Attributes associated with the REC.

“Renewable Energy Resource” mcans an electric power generator producing
electric power from renewable energy sources that meet the requirements defined

in R.C. 4928.01(A)(35).
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"Requirement of Law' means any federal, state and local law, statute, regulation,
rule, code, ordinance, resolution, order, writ, judgment or decree enacted,
adopted, issued or promulgated by any Governmental Authority or Regional
Transmission Organization (“RTO”) (including those pertaining to electrical,

building, zoning, environmental and occupational safety and health requirements).

"Retire" or ""Retirement” means the RECs purchased by Buyer from Seller shall
upon purchase be immediately and permanently removed from all applicable REC
markets by Seller on Buyer's behalf and shall not be resold, transferred or

otherwise utilized by Seller or any other party for any purpose whatsoever.

“Second Contract Term” means the period from January 1, 2010 through
December 31, 2010.

“Seller Security” means the acceptable credit support to be provided by Seller

pursuant to Article 8.

“Third Contract Term” means the period from January 1, 2011 through
December 31,2011,

“Termination Date” has the meaning set forth in Section 5.3,

ARTICLE 2 - TERM OF AGREEMENT
2.1 Contract Term:

This Agreement shall become effective upon execution by both Buyer and Seller

on the Effective Date and shall remain in full force and effect through the applicable

contract term(s). Parties agree that the Seller shall sell and deliver and Buyer shall buy

and accept RECs for the contract term({s) and in the amounts and conditions specificd in

Appendix A.

2.2 Early Termination:

Notwithstanding Section 2.1, Buyer shall have the right to terminate this

Agreement in an Event of Default by Seller pursuant to Article 5 of this Agreement; and

to pursue alfl remedies as specified in Article 6. In the event that Seller has provided a
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Letter of Credit under the terms of this Agreement, Seller will preserve the Letter of
Credit in place until all payments due under this Agreement for which the Letter of Credit

has been provided have been made in full.

ARTICLE 3 - PURCHASE AND SALE OF RECS
3.1 Purchase and Sale of RECs.

Subject to the terms and upon the conditions and provisions of this Agreement,
Seller shall sell and deliver, and Buyer shall purchase and accept, all rights, title and
interest in the RECs for the Contract Amount specified in Appendix A for each contract

term.
3.2  Delivery of RECs by Seller.

Seller will deliver the annual quantity of RECs specified in Appendix A for each
contract term. RECs shall be delivered to FirstEnergy Service Company in accordance
with the minimum REC delivery schedule in Table 1 below, beginning on October 15,
2009, if Seller has contracted for the First Contract Term; and on April 15 of subsequent
years for which Seller has contracted. Seller may deliver a larger percentage of annual
RECs earlier in the annual delivery period, but Scller is required to meet the minimum

delivery schedule.

Table 1. Minimum REC Delivery Schedule

Quarter Deliver By 2009 2010 2011
. Not o 0
Q1 April 15 applicable 10% 10%
Not o 0
Q2 July 15 applicable 20% 20%
[#) 0, 0,
October 15 50% 40% 40%
Q3
Not Not
0,
December 15 25% applicable | applicable

Page 31




Q4 January 15 25% 30% 30%

All RECs shall be delivered to Buyer using the PJM Environmental Information
Services, Inc.’s (“PIM EIS™) Generation Attribute Tracking System (“GATS”} or the
MISO Midwest Renewable Energy Tracking System (“M-RETS”).

33 REC Price

Buyer shall pay Secller the REC Price as specified in Appendix A for RECs

delivered during each applicable contract term,
3.4 Qualified RECs.

All RECs delivered under this Agreement must be certified by the PUCO, or other
applicable certifying entity (“Qualified RECs™).

Banked RECs that were produced by a certified, eligible Renewable Energy
Resource after July 31, 2008 but before January 1, 2009 (“Banked RECs”) are acceptable

for delivery to Buyer provided they comply with the requirements of this Agreement,

The Seller acknowledges and agrees that any Environmental Attribute associated
with or related to the delivery of the RECs, including without limitation any verified
emissions reduction will not be sold or otherwise made available to a third party but will
be sold to Buyer pursuant to this Agreement. Seller agrees to execute all other
documents or instruments, at its expense, necessary to effectuate the delivery of the RECs
to Buyer, including costs for registration, certification and transfer of RECs (including

but not limited to GATS and M-RETS expenscs)
3.5  Ownership and Title of RECs.

Buyer shall have sole, exclusive and perpetual ownership of all RECs delivered to
Buyer by Seller under this Agreement, including all rights to sell, assign, transfer, apply
or retire any RECs transferred to Buyer by Seller, provided, however, that delivery of
RECs shall not transfer eligibility or other rights to Production Tax Credits or similar
benefits or subsidies. Title to RECs shall not transfer to Buyer prior to delivery by Selier.
Any benefits derived from the RECs after delivery to Buyer shall inure solely to the
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benefit of Buyer and not to Seller. All RECs transferred to Buyer shall be free and clear

of all liens.

3.6  Not Unit Contingent.

Seller shall transfer the contracted quantity of RECs as specified in Appendix A
for each contract term according to the schedule contained in Table 1. RECs provided
pursuant to this Agreement are not unit contingent, and it is the Seller’s obligation to
provide compliant RECs for the category contracted (Ohio Solar, All-States Solar, Ohio
All Renewable and All-States All Renewable) and vintage year (RECs applicable for the

appropriate term).

Failure to provide such compliant RECs on the defined schedules may constitute
an Event of Default under Section 5.2.2., and Seller may be subject to immediate Early

Termination and Buyer may exercise remedies pursuant to Article 6.
3.7  Non-compliant RECs.

In the event that any REC transferred to Buyer is subsequently determined to be
unable to be used by Buyer as required by the PUCO or Ohio Law due to Seller's failure
to comply with any obligation under this Agreement, Seller shall transfer an equivalent
REC to Buyer within ten (10) days of such determination. All RECs transterred to
Buyer under this Section shall be available for use by Buyer for purposes of compliance
under any and all applicable Ohio laws, rules and regulations, including without
limitation, those promulgated by the PUCO as if the REC had been created at the time
the non-compliant REC was created. Any additional costs or penalties incurred by Buyer

resulting from the transfer of non-compliant RECs by Seller shall be paid for by Seller.
3.8  No Sale of Electricity and Capacity.

Pursuant to this Agreement, Seller sells and delivers only RECs, not encrgy or
capacity, to Buyer, and Buyer purchases and accepts only RECs, not energy or capacity
from the Seller.
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ARTICLE 4 - BILLING AND TERMS OF PAYMENT

4.1 Billing.

4.1.1 Buyer will create and deliver an invoice to Seller, no later than (15) business
days after the delivery dates specified in Section 3.2.

4.1.2 The invoice amount will be based on the amount of RECs actually delivered

from the Seller to the Buyer and the price as described in Section 3.3.

4.2 Terms of Payment.
4.2.1 Buyer will remit payment to Seller, within (30} days, after delivery of
invoice.

4.2.2 Payment will be in the form of Electronic Funds Transfer (“EFT”)

4.3 Seller Invoice Contact Information

Seller contact information is provided in Appendix A.

4.4 Invoice Information

Invoices will at a minimum contain the following information:
{a) REC type and quantity
(b) REC price
(c) Invoice delivery period

(d} Invoice Date

ARTICLE 5 - EVENTS OF DEFAULT

5.1  Events of Default.
“Event of Default” shall mean, with respect to a Party (the “Affected Party™):

3.1.1 the failure by the Affected Party to make, when due, any payment required
under this Agreement if such failure is not remedied within five (5) business days after

written notice of such failure is given to the Affected Party; or

5.1.2 any representation or warranty made by the Affected Party in this

Agreement shall prove to have been false or misleading in any material respect when
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made, including without limitation Seller’s representations or warranties in Section 3.4

and Section 3.5 above; or

5.1.3 the failure by the Affected Party to perform any material covenant or
agreement set forth in this Agreement (other than its obligations to make any payment or
obligations which are otherwise specifically covered as a separate Event of Default), and
such failure is not cured within fifteen (15) business days after written notice thereof to

the Affected Party; or
5.1.4 The Affected Party shall:

(a) make an assignment or any general arrangement for the
benefit of creditors,

(b) file a petition or otherwise commence, authorize or
acquiesce in the commencement of a proceeding or cause under any
bankruptcy or similar law for the protection of creditors, or have such
petition filed against it and such proceeding remains undismissed for thirty
(30) business days,

(<) otherwise become bankrupt or insolvent (however

evidenced), or
(d) be unable to pay its debts as they fall due.
5.2 Events of Default (Seller)
In the case of the Seller, an Event of Default shall have occurred:
5.2.1 in the event Seller fails to maintain Seller Security as specified in Article 8;

or

5.2.2  in the event Seller fails to deliver RECs within ten (10) days following the
scheduled delivery date.

5.3 Termination for Events of Default

5.3.1 In the event of such termination for default, the non-defaulting party shall
provide the defaulting Party a notice in writing that the Agreement shall be terminated on
a specified date contained in said notice (“Termination Date™). Upon receipt of this

notice, Seller shall cease delivery of RECs on the Termination Date. Buyer shall pay
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Seller for all Qualified RECs delivered pursuant to Section 3.2, if any, up to the

Termination Date.
ARTICLE 6 - REMEDIES

6.1 General Remedies.

If an Event of Default occurs with respect to either Party at any time during the
term of this Agreement, the non-defaulting Party may (i) terminate this Agreement
pursuant to Section 5.3, (ii) withhold any payments due pursuant to this Agreement to the
extent of its damages in accordance with Section 8.3, and (iii) exercise such other
remedies as may be available at law or in equity or as otherwise provided in this

Agreement.

6.2  Buyer’s Liability.

In the event Buyer causes or suffers an Event of Default and Seller elects to
terminate this Agreement, then notwithstanding termination hereof, Buyer shall be
obligated to pay Seller termination damages equal to the REC Price, as set forth in
Appendix A, for any RECs retired on behalf of Buyer for which Seller has not been paid,
if any.

6.3  Seller’s Liability.

In the event Seller causes or suffers an Event of Default and Buyer clects to
terminate this Agreement, then notwithstanding termination hereof, Seller shall be
obligated to pay Buyer termination damages equal to the cost to Buyer of purchasing, or
the market price at which the Buyer could purchase RECs (including transaction costs),
equivalent in vintage and quality to all remaining RECs to be delivered under this
Agreement, less the REC Price Buyer would have had to pay Seller for the same number
of RECs. In addition if nonperformance by Seller causes Buyer to incur penalties under

Ohio Law, Seller shall pay to Buyer the amount of such penalties incurred.
ARTICLE 7 - TERMINATION
If an Event of Default occurs with respect to either Party at any time during the

term of this Agreement, the Affected Party has the right, but not the obligation, to

terminate this agreement upon five (5) business days® written notice to the Party not
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affected. Termination notwithstanding, any remedies owed under this Agreement shall

remain in effect and shall be immediately due and payable.
ARTICLE 8 — CREDIT AND SELLER SECURITY

8.1  Credit Requirements.

No security is required if the total dollar value of this Agreement is less than
$100,000, or if Buyer determines that Seller or Seller’s guarantor has a credit rating

sufficient to provide the credit required to support this Agreement.

8.2  Posting of Security.
If the total dollar value of this Agreement is in excess of $100,000 and if Buyer

has determined that Seller does not have an adequate credit rating to support the credit
required for this Agreement, then Seller shall post and maintain Seller Security in an
amount of 10% of the total dollar value of the Agreement. Seller shall post such security
in the form of a Letter of Credit in a form acceptable to the Buyer or in cash. The Letter
of Credit must be in the form of Appendix B, or another substantially similar form
approved by Buyer. Seller shall have the right to replace such Seller Security with a
different Seller Security in the required amount subject to the Seller providing prior
notification to Buyer describing such replacement and confirming that the replacement

conforms to the requirements of this Agreement.

If Buyer relies upon Seller’s credit rating to allow Seller to avoid posting security
and Seller’s credit rating is subsequently downgraded, Buyer shall have the right to
request performance assurances or to require posting of credit. Seller shall have the
obligation, in such case, to meet Buyers performance assurances or alternatively post and

maintain Seller Security in an amount of 10% of the total dollar value of this Agreement.

8.3  Reinstatement of Security.

Within three (3) business days after a draw by Buyer on Seller, Seller shall cause
the Seller Security to be reinstated to the applicable amount, provided, that the obligation
to reinstate (a) the Seller Security shall terminate on the date that the security is provided,

and (b) the Seller Security shall terminate upon the termination of this Agreement.
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ARTICLE 9 - INDEMNIFICATION AND LIMITATION OF LIABILITY

9.1 Indemnification.

Each Party, to the extent permitted by law, shall indemnify, defend and hold
harmless the other Party, its affiliated companies, and all of their directors, officers,
employees, agents and representatives from and against all claims, liabilities, damages,
losses or expenses to the extent arising out of any negligence, willful misconduct, breach
of contract or violation of law of the indemnifying Party, its employees, agents,
subcontractors, or assigns in the performance of services under this Agreement. In the
event the Parties are jointly at fault, each Party shall indemnify the other in proportion to

its relative fault.

The claims, liabilities, damages, losses or expenses covered hereunder include,
but are not limited to, settlements, judgments, court costs, attorneys’ fees and other
litigation expenses, fines, and penalties arising out of actual or alleged (a) injury to or
death of any person, including employees of Buyer or Seller, or (b} loss of or damage to

property, including property of Buyer or Seller, or (c) breach of contract.

9.2  Limitation of Liability. SELLER MAKES NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE RECS, EXCEPT AS SET FORTH IN ARTICLE 3. IT IS
UNDERSTOOD AND AGREED THAT EXCEPT AS PROVIDED IN ARTICLE 13
BELOW, THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, WRITTEN
OR ORAL, STATUTORY OR OTHERWISE, WITH RESPECT TO THE
SERVICES EACH PARTY WILL PROVIDE PURSUANT TO THIS
AGREEMENT. NEITHER PARTY TO THIS AGREEMENT SHALL BE
LIABLE TO THE OTHER FOR ANY UNFORESEEABLE INDIRECT,
INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES, INCLUDING,
WITHOUT LIMITATION, ANY LOSS OF REVENUES OR LOSS OF PROFITS.
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ARTICLE 10 - RELATIONSHIP OF THE PARTIES

The relationship of the Parties under this Agreement is that of independent
contractors. The Parties specifically state their intention that this Agreement is not
intended to create a partnership or any other co-owned enterprise unless specifically

agreed to by the Parties in a separate written instrument.

ARTICLE 11: TAXES

Seller is liable for and shall pay or cause to be paid all taxes applicable to or

arising out of the transactions contemplated in this Agreement.

ARTICLE 12: NOTICES

Al notices required or permitted to be given hereunder in writing shall, unless
expressly provided otherwise, be in writing, properly addressed, postage pre-paid and
delivered by hand, facsimile, certified or registered mail, courier or electronic messaging
system to the appropriate address as either Party may designate from time to time by

providing notice thereof to the other Party.

If to Buyer: If to Seller:
FirstEnergy Service Company {Entity Name])
2800 Pottsville Pike {Address]

P.O. Box 16001
Reading, PA 19612

Attention; Attention:

Dean Stathis [Contact Person]
Director —FirstEnergy Regulated
Commodity Sourcing

Phone: (610) 921-6766 Phone:
Fax: (610) 939-8542 Fax:
Email: dstathist@firstenergveorp.com Email
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Notices delivered by facsimile or by an electronic messaging system shall require

confirmation through a reply facsimile or electronic message.

ARTICLE 13 - PUBLICITY AND DISCLOSURE

Seller shall not disclose the details of this Agreement or related transaction(s)
without securing prior written approval from Buyer. In addition, Seller shall not use the
name, trade name, trademarks, service marks of or owned by Buyer, or logos of Buyer in
any publicity releases, news releases, annual reports, product packaging, signage,
stationery, print literature, advertising, websites or other media without securing prior
written approval from Buyer. Seller shall not, without prior written consent of Buyer,
represent, directly or indirectly, that any product or service offered by Seller has been

approved or endorsed by Buyer.
ARTICLE 14 - MISCELLANEOUS
14.1 Representations and Warranties.

Each Party represents and warrants to the other Party that (i) it is duly organized
or registered, as applicable, validly existing and in good standing under the laws of the
jurisdiction of its formation; (ii) it has all authorizations, licenses and consents necessary
for it to legally perform its obligations under this Agreement; (iii) the execution, delivery
and performance of this Agreement are within its powers, have been duly authorized by
all necessary action and do not violate any of its governing documents, any contracts to
which it is a party or any law, rule, regulation, order or the like applicable to it; (iv) this
Agreement and every other document executed and delivered in accordance with this
Agreement constitutes its legally valid and binding obligation enforceable against it in
accordance with its terms, subject to any equitable defenses; (v) it is not bankrupt and
there are no proceedings pending or being contemplated by it or, to its knowledge,
threatened against it which would result in it being or becoming bankrupt; (vi) there is
not pending nor, to its knowledge, threatened against it or any of its affiliates any legal

proceedings that could materially adversely affect its ability to perform its obligations
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under this Agreement; (vii) no Event of Default, or any event that with the passage of
time would constitute an Event of Default, with respect to it has occurred and is
continuing and no such event or circumstance would occur as a result of its entering into

or performing its obligations under this Agreement;

14.2 Governing Law.

This Agreement and the rights and duties of the parties hereunder shall be governed by
and construed, enforced and performed in accordance with the laws of the State of Ohio

without regard to principles of conflicts of laws
14.3 Entire Agreement.
This Agreement constitutes the entire agreement between the Parties relating to

the subject matter hereof and supersedes all prior agreements, understandings,

negotiations, whether oral or written, of the Parties.
144 Amendments.

Except to the extent herein provided, no amendment, supplement, modification,
termination or waiver of this Agreement shall be enforceable unless executed in writing

by the Party to be bound thereby.
14.5 Assignment.

This Agreement is binding on any successors and assigns of the Parties. Neither
Party may otherwise transfer or assign this Agreement, in whole or in part, without the
other Party’s written consent. Such consent shall not be unreasonably withheld or

delayed.
146 Non-Waiver; No Partnership or Third Party Beneficiaries.
No waiver by any Party of any of its rights with respect to the other Party or with

respect to this Agreement or any matter or default arising in connection with this
Agreement, shall be construed as a waiver of any other right, matter or default. Any
waiver shall be in writing signed by the waiving Party. Neither Party shall be deemed to
be the employee, agent, partner, joint venturer or contractor of any other Party under or in
connection with this Agreement. This Agreement is made and entered into for the sole

benefit of the Parties, and their permitted successors and assigns, and no other Person
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shall be a direct or indirect legal beneficiary of, have any rights under, or have any direct

or indirect cause of action or claim in connection with this Agreement.
14.7 Confidential Information.

It may be necessary for cach Party to provide the other Party information
necessary to permit performance of their respective obligations hereunder. The Parties
agree that all information including cost estimates, financial and other information provided
by the other Party, which is clearly marked as being confidential information, will be held in
strict confidence, and upon the expiration or earlier termination of this Agreement, the
Parties and their respective officers, employees, agents, advisors and representatives, will
continu¢ to hold such information in confidence. The Parties® obligation to treat such
information as confidential shall terminate at the expiration of one (1) year from the
termination of this Agreement. Nothing in this Agreement shall limit either Party’s use or
disclosure of information which: (i) is now generally known or available on an unrestricted
basis to the public or becomes so known or available on an unrestricted basis through no
fault of the receiving Party; (ii) is already in the receiving Party's possession without
restriction as to its use or disclosure prior to its receipt from the disclosing Party; (iii) is
acquired by the receiving Party on an unrestricted basis from any third party, provided that
the receiving party does not know or have reason to know, or is not informed subsequent to
disclosure by such third party and prior to disclosure by the disclosing Party, that such
information was acquired under an obligation of confidentiality, or (iv) information that was
developed by or for the receiving Party independently of and without reference to the
information of the disclosing Party. Notwithsté.nding the foregoing, all such confidential
information may be subject to review by the Public Utilities Commission of Ohio or any
other governing authority or judicial body with jurisdiction. Under such circumstances,

Buyer will make all reasonable efforts to protect Seller’s confidential information.
14.8  Severability.

in the event that any provision of the Agreement shall be found to be void or
unenforceable, such findings shall not be construed to render any other provision of the
Agreement either void or unenforceable, and all other provisions shall remain in full
force and effect unless the provisions which are void or unenforceable shall substantially

affect the rights or obligations granted to or undertaken by either Party.
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IN WITNESS WHEREOF, each of the parties hereto acknowledge that they have
read the terms and conditions contained herein, understand and agree to the same and
agree to be bound thereby and have caused this Agreement to be executed in duplicate

originals by its duly authorized representative on the respective dates entered below.

("SELLER")

By:

(Signature)

(Name typed or printed)

Title:

Date:
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IN WITNESS WHEREOF, each of the parties hereto acknowledge that they have
read the terms and conditions contained herein, understand and agree to the same and
agrec to be bound thercby and have caused this Agreement to be executed in duplicate

originals by its duly authorized representative on the respective dates entered below.

("Buyer")

By:

(Signature)

(Name typed or printed)

Title:

Date:
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Appendix A to the
Renewable Energy Credit

Purchase and Sale Agreement

Effective Date : (insert effective date)
Between
FirstEnergy Service Company acting as agent for

The Cleveland Electric Illuminating Company
Ohio Edison Company
The Toledo Edison Company
And

(insert Seller name)

(insert Seller address)

(insert seller inveice contact information)

REC Quantities and Prices by Contract Term

Contract Term 1 Contract Term 2 Contract Term 3
REC Type (2009) (2010) (2011)
Contract | Price | Contract Price Contract Price
Amount | $/REC | Amount $/REC | Amount $/REC
Ohio Solar
Ohio All Renewable
All-States Solar
All-States All
Renewable




Appendix B

Form of Letter of Credit

Sample Renewable Energy Credit Purchase and Sale Agreement Letter of Credit

(Date)

Letter of Credit No.

To:

L.

FirstEnergy Service Company as agent for The Cleveland Electric IHuminating
Company, The Toledo Edison Company and Chio Edison Company (“Beneficiary™)

We hereby establish in your favor this irrevocable transferable Letter of Credit (this “Letter

of Credit”) for the account of (the “Applicant™), in the aggregate
amount of § , effective immediately and available to you at sight upon
demand at our counters at and expiring 364 days from date of issuwance or

any extension thereof (in the form of Annex 5), unless terminated earlier or automatically
extended, in accordance with the provisions hereof or otherwise extended.

This Letter of Credit is issued at the request of the Applicant, and we hereby irrevocably
authorize you to draw on us, in accordance with the terms and conditions hereof, up to the
maximum amount of this Letter of Credit, subject to reduction as provided in Paragraph 12
hereof, This Letter of Credit may be drawn upon an Event of Default under the Renewable

Energy Credit Purchase and Sale Agreement(s) between the Applicant and you, dated
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3. A partial or full drawing hereunder may be made by you on any Business Day on or prior to
the expiration of this Letter of Credit by delivering, by no later than 11:00 A M. (New York,

NY time') on such Business Day to (Bank),

(address), (1} a notice executed by you in the form of Annex 1

hereto, appropriately completed and duly signed by an Authorized Officer of each of the
Beneficiary and (it) your draft in the form of Annex 2 hereto, appropriately completed and
duly signed by an Authorized Officer of each of the Beneficiary. Authorized Officer shall

mean President, Treasurer, any Vice President or any Assistant Treasurer.

4. We may, but shall not be obligated to, accept any request to issue a substitute letter of credit.
Such request shall be in an Availability Certificate in the form of Annex 3 hereto by you to
us for exchange for a new letter of credit in the amount set forth in an Availability
Certificate, which amount shall not exceed the present value of this Letter of Credit. Upon
acceptance by us of any such request to issuc a substitute letter of credit for exchange, the
new letter of credit shall be issued in the amount as set forth in the Availability Certificate.

5. We hereby agree to honor a drawing hereunder made in compliance with the terms and
provisions of this Letter of Credit by transferring in immediately available funds the amount
specified in the draft delivered to us in connection with such drawing to such account at such
bank in the United States as you may specify in your draft delivered to us pursuant to
Paragraph 3 hercof, by 3:00 P.M. (New York, NY time) on the date of such drawing, if
delivery of this requisite document is made prior to 11:00 AM (New York, NY time) on

Business Day pursuant to Paragraph 3 herein above, but at the opening of business on the

! f the issuer of the Letter of Credit is located in an area that is not in the Eastern Time zone, this time and all other
times in this Letter of Credit, and the definition of a business day should be adjusted accordingly.

47



first Business Day next succeeding the date of such drawing if delivery of the requisite
document i1s made on or after 11:00 AM (New York, NY time) on any Business Day
pursuant to Paragraph 3 herein above.

. If a demand for payment made by you hereunder does not, in any instance, conform to the
terms and conditions of this Letter of Credit, we shall give you prompt notice {not exceeding
three (3) Business Days following the date of receipt of the documents) that the demand for
payment was not effected in accordance with the terms and conditions of this Letter of
Credit, stating the reasons therefore and that we will upon your instructions hold any
documents at your disposal or return the same to you. Upon being notified that the demand
for payment was not effected in conformity with this Letter of Credit, you may attempt to
correct any such non-conforming demand for payment to the extent that you are entitled to
do so, provided, however, in such event a conforming demand for payment must be timely
made in accordance with the terms of this Letter of Credit.

. This Letter of Credit will automatically terminate and be delivered to us for cancellation on
the earliest of (i) the making by you of the drawings in an amount equal to the maximum
amount available to be made hereunder, (ii} the date we issue a new letter of credit in
exchange for this Letter of Credit in accordance with Paragraph 4 herein above, (iii) the date
we receive from you a Certificate of Expiration in the form of Annex 4 hereto, or (iv) will be
automatically extended without written amendment for successive additional one (1) year
periods from the current or any future extended expiry date, unless at least ninety (90) days
prior to such date of expiration, we give written notice to Beneficiary by registered or

certified mail, return receipt requested, or by overnight courier, at the address set forth above,
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or at such other address of which prior written notice has been provided to us, that we elect
not to renew this irrevocable standby Leiter of Credit for such additional one (1) year period.

8. Asused herein:

“Availability Certificate” shall mean a certificate substantially in the form of Annex 3 hereto,

appropriately completed and duly signed by your authorized officer.

“Business Day” shall mean any day on which commercial banks are not authorized or
required to close in New York, New York and any day on which payments can be effected on

the Fed wire system.

9. This Letter of Credit is assignable and transferabie, in accordance with Annex 6, to an entity
who you certify to us in the form of Annex 6, and we hercby consent to such assignment or
transfer, provided that this Letter of Credit may not otherwise be amended or modified
without consent from us, you and the Applicant, and except as otherwise cxpressly stated
herein, is subject to the Uniform Customs and Practice for Documentary Credits — 2007
Revision, ICC Publication No. 600, or any successor publication thereto (the “UCP”). Any
and all transfer fees, expenses and costs shall be borne by the Applicant. This Letter of
Credit shall, as to matters not governed by the UCP, be governed and construed in
accordance with New York law, without regard to principles of conflicts of law. Transfers
fees shall be borne by the Applicant.

10. This Letter of Credit sets forth in full our undertaking, and such undertaking shall not in any
way be modified, amended, changed, amplified or limited by reference to any document,

instrument or agreement referred to herein, except for Annexes 1 through 6 hereto and the
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12.

13.

14.

15.

notices referred to herein; and any such reference shall not be deemed to incorporate herein
by reference any document, instrument or agreement except as set forth above.

We certify that as of (date) we (“Bank™)

satisfy the senior unsecured debt rating of “A” from Standard & Poor’s Rating Service.

The amount which may be drawn by you under this Letter of Credit shall be automatically

reduced by the amount of any drawings paid through us referencing this Letter of Credit No.
Partial drawings are permitted hereunder.

Faxed document(s) are acceptable. Presentation by fax must be made to fax number

confirmed by telephone to

In the event of act of God, riot, civil commotion, insurrection, war, terrorism or by any
strikes or lock outs, or any cause beyond our control, that interrupts our business, and causes
the place for presentation of this Letter of Credii to be closed for business on the last day of
presentation, the expiration date of this Letter of Credit shall be automatically extended
without amendment to a date thirty (30) calendar days after the place for presentation reopens
for business.

This Letter of Credit has been sent to the Company located at above (as

per Applicant’s instructions). The aggregate amount paid to the Company during the validity
of this Letter of Credit will not exceed the amount of this Letter of Credit. Any demands or
communications in the form of the attached Annexes (except for Annex 5) or other
communications directed to us under this Letter of Credit must be signed by an Authorized
Officer of the FirstEnergy Service Company. Acceptance or rejection of any amendments to
this Letter of Credit or any extensions pursuant to Annex 5 must be signed by an Authorized

Officer of the FirstEnergy Service Company.
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Very truly yours,
(Bank)

By:

Name:

Title:

Name:

Title:
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Annex 1 to Letter of Credit
DRAWING UNDER LETTER OF CREDIT NO.

. 20

To: (Bank)
(Address)

Attention: Standby Letter of Credit Unit

Ladies and Gentlemen:

The undersigned is making a drawing under the above-referenced Letter of Credit in the
amount specified below and hereby certifies to you as follows:

1. Capitalized terms used hercin that are defined herein shall have the meanings ascribed
thereto in the Letter of Credit.

2. "Pursuant to Paragraph 2 of the letter of Credit No. ,
dated 20, the undersigned is entitled to make a drawing under the Letter of
Credit in the aggregate amount of § inasmuch as there is an Event of Default under
any Renewable Energy Credit Purchase and Sale Agreement between the Applicant and us.

3. The amount to be received by FirstEnergy Service Company for total equal to the
aggregate amount in the previous paragraph.
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4. We acknowledge that, upon your honoring the drawing herein requested, the amount of
the Letter of Credit available for drawing shall be automatically decreased by an amount equal to
this drawing.

Very truly yours,

FirstEnergy Service Company

By:

Name:
Title:

Date:
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Annex 2 to Letter of Credit
DRAWING UNDER LETTER OF CREDIT NO.

ON [Business Day immediately succeeding Date of presentation]

PAY TO: FirstEnergy Service Company

For credit to the account of

FOR VALUE RECEIVED AND CHARGE TO ACCOUNT OF LETTER OF CREDIT NO.
OF

(Bank)
(Address)
FirstEnergy Service Company

By:

Name:
Title:

Date;
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Amnex 3 to Letter of Credit
AVAILABILITY CERTIFICATE UNDER LETTER OF CREDIT NO.

,20

To:  (Bank)
(Address)
Attention: Standby Letter of Credit Unit

Ladies and Gentlemen:

Each of the undersigned hereby requests that, in exchange for the above-referenced Letter of

Credit, a new Letter of Credit be issued in the aggregate amount of § (the “New
Amount™) and to expire on (date), but otherwise in the form of this Letter
of Credit.

Please acknowledge your intention to issue such new Letter of Credit in the New Amount
upon the surrender of the above-referenced Letter of Credit by signing the attached
acknowledgment copy hereof and forwarding it to:

Beneficiary
Addresses
Very truly youts,

FirstEnergy Service Company APPLICANT NAME
By: By:
Name: Name:
Title: Tiile:
Date: Date:

Agreed and Accepted:
(Bank)

By
Name:
Title:
Date:
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Annex 4 te Letter of Credit
CERTIFICATE OF EXPIRATION OF LETTER OF CREDIT NO.

, 20

To: (Bank)
(Address)

Attention: Standby Letter of Credit Unit

Ladies and Gentlemen:

The undersigned hereby certifies to you that the above referenced Letter of Credit may be
cancelled without payment. Attached hereto is said Letter of Credit, marked cancelled.

FirstEnergy Service Company

By:
Name:
Title:
Date:

cc: (Applicant Name)
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Annex 5 to Letter of Credit
NOTICE OF EXTENSION

OF LETTER OF CREDIT NO.

20

To FirstEnergy Service Company:

Re: Our Letter of Credit no. presently in the aggregate amount of
UsD issued for the account of and expiring on
On the expiration date of the Letter of Credit no. , we will issue a new Letter
of Credit No. to expire on (date). This new Letter of Credit
No. will, aside from the expiration date be in the amount and form of our
Letter of Credit No.
Very truly yours,
BANK

By

Name:

Title:

Date:
cc: {Applicant Name)
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Annex 6 to Letter of Credit
NOTICE OF TRANSFER

OF LETTER OF CREDIT NO.

To:
Bank

Bank Address

To Whom It May Concern:

Re: Credit

Issued by

Advice No

For the value received, the undersigned beneficiary hereby irrevocably transfers to:

(Name of Transferee)

{Address)

all rights of the undersigned beneficiary to draw under the above Letter of Credit in its entirety.
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By this transfer, all rights of the undersigned beneficiary in such Letter of Credit are transferred
to the transferee and the transferee shall have the sole rights as beneficiary thereof, including sole
rights relating to any amendments whether increases or extensions or other amendments and
whether now existing or hereafter made. All amendments are to be advised direct to the
transferce without necessity of any consent of or notice to the undersigned beneficiary.

The advice of such Letter of Credit is returned herewith, and we ask you to endorse the transfer
on the reverse thereof, and forward it direct to the transferee with your customary notice of
transfer.

Enclosed is a certified check in the amount of § in payment of your transfer commission
and in addition we agree to pay to you on demand any expenses that may be incurred by you in
conjunction with this transfer.

Very Truly Yours

(signature of the Company)

The above signature with title as stated conforms to that on file with us and is authorized for the
execution of said instruments.

(Name of authenticating party)

(Authorized signature of authenticating party)
Name

Title
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QCC Set 3-INT-2 Attachm

2009 N on-Compliance Penalty

State Type of Compliance Non-Compliance Penalty? Amount Recoverable from Ratepayers?

Pennsylvania  Tier I & Il Resources Alternative Compliance Payment (ACP) $ 45  Yes?
Solar PV Solar Alternative Compliance Payment (SACP)  calculated?® Yes?

New Jersey Class I & H Resources Alternative Compliance Payment (ACP) $ 50 Yes
Solar Carve-Out Solar Alternative Compliance Payment (SACP) $ 711 Yes

Maryland Tier I Resources Compliance Fee $ 40 Yes
Tier II Resources Compliance Fee % 15 Yes

Solar Compliance Fee % 400 Yes

Delaware Eligible Renewables Alternative Compliance Payment (ACP) $ 25 Yes?
PV Solar Alternative Compliance Payment (SACP) $ 400 Yes?

Ohio Renewable Energy Compliance Payment $ 5 N
Sular Compliance Payment % 450 No

‘Term used in state legislation as of 2009

ZIn the event of force majeure, compliance entities may pay the ACP/SACP in lieu of ordinary compliance
SACP for solar PV is calculated as 200% times the sum of (1) the market value of solar AECs for the reporting
period and (2) the levelized value of up-front rebates received by sellers of solar AECs

*Delaware statute allows the compliance entity to recover ACP #f it is the the least cost measure to ratepayers
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