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ADVANCED GREEN

ECONUMIC REGUL ATION
September 4, 2007

Mr. Mark A. Futrell
Economic Analyst

Public Service Commission
2540 Shumard Oak Boulevard
Tallahassee, Florida 32399

Mr. Futrell,

Please find our comments regarding the RPS workshop held on 8.23.07
attached to this submittal. If you have any questions please contact me
directly at (954)445-3026, as we look forward to answering your questions
and working with you in the future.

Sincerely,

e

Yann Brandt

K
2100 NW 21st AVENUE  FORT LAUDERDALE, FL 33311 fel: 854.735.2641 = fax:954.735.2644 toll free: 888.735.2641
: udvancedgreentech.com




*Goal of Florida Renewable Portfolio Standard”
o Draft copy of Goal
Establish solar energy as a viable renewable energy for Florida
o EERE Solar availability map
o NREL National Wind Resource Map
o NREL Florida Wind Resource Map
Establish renewable energy production without harming existing standards
o Pictures of Installations, Boca Raton and Florida Keys
Establish standards of instailation according to Florida building code
hurricane standards _
o Must provide access to penetration into roof if penetration is needed
o Copy of Florida Building Codes
Establish rooftop solar energy as distributed energy
o Increase credit given to distributed solar energy in regards to RPS
mandates
o Distributed solar energy bypasses infrastructure lessening load and
demand on utility grid
Establish other States and proposed Federal RPS which allow for additional
credit for distributed energy
o EIA Study showing copy of proposed RPS by Senate
= Page 8 highlights anticipated cost increase
» Page 8 shows positive impact of RPS on fuel costs
= Page 21 outlines multiplier given to distributed energy
Establish other States which mandate particular technologies
o Outline of Colorado RPS with a solar set aside
o Outline of Maryland RPS with a solar set aside
= Solar ACP of 45 cents/kWh in 2008
o Outline of Delaware RPS with a solar set aside
o Qutline of Arizona RPS with distributed energy set aside
Establish that correct standards of photovoltaic installation and hurricane
resistance is feasible and available for mass installation in Florida
o Picture of hurricane resistant building integrated photovoltaic (BIPV)
system. “Florida’s largest BIPV system™ completed with zero roofing
penetrations and hurricane resistant. Inverters (picture enclosed) are
UL 1741 compliant with best in class nationwide 10 year warranty
{mandated by the State of California).




Florida’s Goal for Renewable Portfolio Standard

The U.S. Census Bureau estimates that Florida’s Population will grow by 30% by
2020 to 23.5 million total residents. The Energy Information Administration estimates
that will cause the energy demand in retail sales to increase by 21% nationwide however
Florida may increase more due to higher growth rates. As the Governor outlined in
Executive Order 07-127 which asks for a 20% renewable portfolio standard with strong
emphasis on solar and wind. This is comparable to the increased demand of electricity as
estimated by the EIA.

The goal of the RPS should be focused on future needs of energy in the State of
Florida. Existing capacity is needed to maintain our demand which exists today, however
new energy capacity should be focused on carbon free renewable energy. In order to
account for carbon free renewable energy, life cycle carbon production of electricity
production should be taken into account. For example, some solar panels become carbon
neutral in as little as 18 months after being placed in service.

The future of Florida’s health and environment depend on a reduction in
greenhouse gases as outlined by the Governor. Energy efficiency and conservation play a
large role by reducing the RPS mandate on the utilities. If the utilities reduce their total
retail sales through comservation, the mandate is reduced as well. The conservation
however should not count towards the actual mandated RPS. Actual carbon free
renewable energy production should be the only assets counting towards the mandate.

In order to provide a healthier future for the State of Florida, renewable energies
which provide the most good should be encouraged and weighed accordingly. Solar and
Wind energies provide for the cleanest possible sources of renewable energy in our state.
However, as outline in the following material, wind resources are not prevalent in our
state. Solar is well developed and Florida can play a vital role in making it a mass
produced economic product. Solar helps some utilities during their peak demand such as
TECO and FPL in mid summer months. We believe that a 4% solar set aside can be
accomplished within the parameters on the RPS. As markets develop and incentives
mature, this set aside should also benefit from a multiplier. The muitiplier would serve to
encourage a clean technology which is distributed and works in Florida’s strengths.

We hope that these comments serve to help the PSC Staff in making an
informative decision. Advanced Green Technologies staff is available to answer any
questions for staff and looks forward to working with the PSC in this and other matters.

Sincerely submitted,

Yann Brandt
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Solar resource for a llat-plate collector .o -

This map shows the resource available for photovoltaics in the State of Florida. Some
photovoltaic technologies may offer better efficiencies than outlined here. (courtesy of
EERE)



UNITED STATES ANNUAL AVERAGE WIND POWER

National wind resource map (courtesy of NREL) shows limited wind resources in the
southeastern United States. The picture below shows wind resources in Florida, 1 being
the lowest possible number.

o < 81°
gs- a7’ B6* 353- .&i‘). .B?” _3'2 i [T

313 )
) ) 1 1 . -
. s;’g“c%m N \‘: .%T!“’?’E?":"Wﬂ-\"%z :

T ‘.-&‘;.1. ok, .-Jackmnvilleq‘ T :..-30"’
Pamm.a",-\‘ L (»—\ .‘ . s \
P .
3

30°-

T Gy S -éai.i;;;;\:;ills_ D
. » - - - . . - - - 3 - - "- .’- ‘1A . .
*, Daytons Baach COR )
AGT . e e e e T LR T 7 Orendains - -
R L e
. P T L 2 4 TCapa K.l-:“a.d\!
L e a e e mge e BT 1 .
e e e e Tampa ... oW - 2%
8 - e e e e e e ¢S‘ Tamer 3TN -
o T TstPmasburg S 0 TL e ks
o o T oo i1 1 R R
- . - . . . . . - . . .t n’\!’1‘ e ‘=- ) 12?4
a7 B N RS ;';.

B "ﬁM}'e's'We:tT

R , ‘Faim Baach

: P *\\Fortl.audl!ldah '

26~ . e . 2 N
e )

25 <. [ - S .,‘9
f I o
; %0 Milas . rRoy West 0““;? : %‘{“

. L T
uomwol(immmers T oL _Fi P T

83: 7 81

|
247k . . -
8g" - 10 a5’ 31




"SUINJOA 331e] Ul pIepur)s siy)

01 pafreisut J1 wajqoxd ddueinsur s[qissod sasne)) “Auo [e311)93]0 ‘10309dsur Surjoos 4q paroadsur Suraq jou soteyjoaoloyd o) anp justunedap Suipjing
Aq pass1Al “spaepuess Furjoo1 o) dn jou Juryse[ ‘JUSWYORNE PAISAUISUS JO 3p0)) duip[ing epLol 01 uonedsijdde noypim spew uoneROU :d[dwexy




“Yrdn puim pue SUTYSL]J JO OUBUIIUTEW I0J WNWIUIW DULILID
yout ¢1 apiaoxd jsnuwr uonenouad Burysel,] o3 paloype jou apo)) Suip{mg epLOL] JO £'60S 1BY1 SMOUS ‘[IeIap SUIYSE]} SA0QE JO MATAIAQ) :ajdurexy




"MITA [RUL] paj[eIsu] :ojdurexy




'apoD Buip(ing epuoj4 03 Buipiodde auoz puim ydwosT ui uone||eIsul
|due.les|d s3enbape apiaoid Jou op s|aued Je|os ‘pasied JoU INPUOD 'SACHR PAUOCHIUSLW SB SINSSI JejIwIs uone|eIsul Jaylouy :ajdwexg

o

N W
i b

R SV T oot




SECTION 1509 ROOFTOP STRUCTURES Page 3 of 3

2. Ladders shall have rung spacing not to exceed 14 inches (356 mm) on center.

3. Ladders shall have a toe spacing ot less than 6 inches (152 mm) deep.

4. There shall be a minimum of 18 inches (457 mm) between rails.

5. Rungs shall have a minimum 0.75-inch (19 mm) diameter and be capable of withstanding a 300-
pound (136.1 kg) load.

6. Ladders over 30 feet (9144 mm) in height shall be provided with offset sections and landings
capable of withstanding 100 pounds (488.2 kg/m 2 ) per square foot.

7. Ladders shall be protected against corrosion by approved means.

Catwalks installed to provide the required access shall be not less than 24 inches (610 mm) wide and shall
have railings as required for service platforms.

Exception: This section shall not apply to Group R-3 occupancies.

1509.7 Mechanical units.

Roof mounted mechanical units shail be mounted on curbs raised a minimum of 8 inches (203 mm) above the
roof surface, or where roofing materials extend beneath the unit, on raised equipment supports providing a
minimum clearance height in accordance with Table 1509.7 .

TABLE 1609.7
CLEARANCE BELOW RAISED ROOF MOUNTED

MECHANICAL UNITS
WIDTH OF MECHANICAL UNIT | MINIMUM CLEARANCE ABOVE
(inches) ROOF
SURFACES (inches)

<24 14
24 <36 _ 18
36 <48 24
48 <60 30

>80 48

For Sl: 1 inch = 25.4 mm.

http://ecodes.iccsafe.org/icce/gateway.dil/Florida%20Custom/Build2004 FL/294/303?f=templates$fn=d... 08/22/2007



SECTION 1522 HIGH-VELOCITY HURRICANE ZONES— ROOFTOP STRUCTURES AND COMP... Pagel of |

SECTION 1522
HIGH-VELOCITY HURRICANE ZONES—
ROOFTOP STRUCTURES AND COMPONENTS

1522.1 Rooftop structures.
Rooftop structures shail be designed and constructed in accordance with the Florida Building Code.

1522.2 Rooftop mounted equipment.

All rooftop equipment and supports shall be secured to the structure in compliance with the loading
requirements of Chapter 16 (High-Velocity Hurricane Zones). The use of wood "sleepers” shall not be
permitted.

15223
Machinery, piping, conduit, ductwork, signs and similar equipment may be mounted on roofs in compliance
with the following:

1522.3.1
Permanently mounted rooftop equipment shall be installed to provide clearances, in accordance with Table

TABLE 1522.3
ROOF MOUNTED EQUIPMENT HEIGHT REQUIREMENTS
WIDTH OF EQUIPMENT (in.) HEIGHT OF LEGS (in.)
Up to 24 14
25t0 36 18
37to 48 24
49 to 60 30
61 and wider 48

For Sl: 1 inch = 25.4 mm.

1522.3.2

When reroofing, recovering, performing repair or roof maintenance, and where the roof top equipment is
moved to properly execute such work, the minimum clearances of the said equipment support shall be in
accordance with Table 1522.3 .

1522.3.3

In buildings where the existing rooftop equipment, in the opinion of the building official, provides sufficient
clearance to repair, recover, replace and/or maintain the roofing system or any of its components, such
existing equipment need not comply with Table 1522.3 .

152234 _
Electricat conduit, mechanical piping or any other service lines running on the roof shall be raised not less
than 8 inches (203 mm) above the finished roof surface.

1522.3.5
Condensate lines shall not drain on the roofing system or any of its components. Condensate lines need
not comply with the minimum clearance requirements.

htip://ecodes.icesate.org/icce/gateway . dll/F lorida%20Custom/Build2004 FL/294/3162f=templates$fn=d... 08/22/2007
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This report was prepared by the Energy Information Administration, the independent statistical and
analytical agency within the Department of Energy. The information contained herein should be attributed
to the Energy Information Administration and should not be construed as advocating or reflecting any
policy position of the Department of Energy or any other organization. Service Reports are prepared by
the Energy Information Administration upon special request and are based on assumptions specified by
the requester.



‘Preface and Contacts

The Energy Information Administration (EIA) is the independent statistical and analytical
agency within the Department of Energy. EIA provides timely, high-quality energy information
and prepares objective, transparent analyses for use of Congress, the Administration, and the
public. EIA does not, however, take positions on policy issues. Because of EIA’s statutory
independence with respect to the content of its energy information program, the analysis
presented herein is strictly its own and should not be construed as representing the views of the
U.S. Department of Energy or the Administration.

The model projections in this report are not statements of what will happen but of what might
happen, given the assumptions and methodologies used. The reference case projections are
business-as-usual trend forecasts, given known technology, technological and demographic
trends, and current laws and regulations. Thus, they provide a policy-neutral starting point that
can be used to analyze policy initiatives. EIA does not propose, advocate, or speculate on future
legislative and regulatory changes. All laws are assumed to remain as currently enacted;
however, the impacts of scheduled regulatory changes, when defined, are reflected.

The Office of Integrated Analysis and Forecasting prepared this report. General questions
concerning the report can be directed to John J. Conti (john.conti@eia.doe.gov, 202/586-2222),
Director of the Office of Integrated Analysis and Forecasting, and J. Alan Beamon
(joseph.beamon@eia.doe.gov, 202/586-2025), Director of its Coal and Electric Power Division.
Specific questions about the report can be directed to the following analysts:

Renewable Analysis.......cocu..... Chris Namovicz (cnamovicz@eia.doe.gov, 202/586-7120)
Robert Smith (robert.smith@eia.doe.gov, 202/586-9413)
Electricity........cccoevieiinin Jeftrey Jones (Jeffrey.jones@eia.doe.gov, 202/586-2038)

For ordering information and questions on other energy statistics available from EIA, please
contact EIA’s National Energy Information Center at:

National Energy Information Center, EI 30
Energy Information Administration
Forrestal Building

Washington, DC 20585

Telephone: 202/586-8300

TTY: 202/586-1181

FAX: 202/586-0727

E-mail: infoctr@eia.doe.gov

World Wide Web Site: http://www.eia.doe.gov/
FTP Site; fip://ftp.eia.doe.gov/
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Executive Summary

This report responds to a request from Senator Jeff Bingaman asking EIA to analyze a
renewable portfolio standard (RPS) requiring that 15 percent of U.S. electricity sales be
derived from qualifying renewable energy resources. The proposal exempts smaller
electricity providers — those with fewer than 4 billion kilowatthours in annual sales —
from meeting the requirement, and would not allow current generation from existing
hydroelectric and municipal solid waste facilities to meet the requirement. However,
retail sellers who generate from existing hydroelectric and municipal solid waste facilities
are allowed to exclude this generation from their sales base when calculating their
required renewable share. The RPS would allow affected electricity providers to
generate their own renewable energy or trade renewable energy credits to assure
compliance. Compliance could also be achieved by purchasing credits from the
government at an inflation-adjusted rate of 1.9 cents per kilowatthour credit. Generation
from distributed generators, represented by end-use photovoltaic installations in this
analysis, would earn three credits for every kilowatthour of generation. The RPS
requirement runs through 2030 and then sunsets.

Key results include:

¢ Afier adjusting for the small electricity provider exemption and the removal of
generation from existing hydroelectric and municipal solid waste facilities from the
sales base, the target for qualifying renewable generation is equivalent to
approximately 12 percent of total electricity sales in 2030.

e Between 2020 and 2030, the projected market value of renewable energy credits is
1.9 cents per kilowatthour, the price at which they can be purchased from the Federal
government.

e The RPS leads to a large increase in biomass generation, which grows to almost 320
billion kilowatthours in 2030, triple the level in the reference case. Wind and
photovoltaics also show significant increases in generation.

e By 2030, solar installations produce about 8 percent of qualifying renewable
generation, but account for approximately 20 percent of the total credits held because
of the triple credits awarded to distributed photovoltaics.

e The increased use of renewable sources in the RPS case leads to lower coal
generation. Nuclear and natural gas generation are also lowered to a lesser degree.

¢ Relative to the reference case, retail electricity prices rise by an average of 0.9 percent
over the 2005 to 2030 period in the RPS case. Reduced demand for coal and natural
gas in the RPS case results in slightly lower prices for these fuels by 2030 when
compared to reference case projections.

Energy Infermation Administration / Impacts of a 15-Percent Renewable Portfolic Standard iv



Compared with the reference case, end-use sector expenditures for electricity rise
while end-use sector expenditures for natural gas fall. From 2005 through 2030,
cumulative expenditures for electricity and natural gas by all end-use sectors taken
together (all dollars are 2005 dollars, cumulative calculations are discounted at 7
percent) by all end-use sectors are $18 billion (0.3 percent) higher.

Compared with the reference case, cumulative residential expenditures on electricity
from 2005 through 2030 are $7.2 billion (0.4 percent) higher, while cumulative
residential expenditures on natural gas are $1.0 billion (0.1 percent) lower.

Total electricity-sector carbon dioxide emissions are reduced by 222 million metric
tons (6.7 percent) in 2030 relative to the reference case. Electricity-sector carbon
dioxide emissions are projected to account for 40 percent of total energy-related
carbon dioxide emissions in 2030. Over the 2005 to 2030 period, cumulative energy-
related carbon dioxide emissions are reduced by 2,925 million metric tons (1.7
percent).

Projected impacts of an RPS on expenditures for electricity and natural gas in end-use
sectors are sensitive to assumptions made regarding the projected generation fuel mix
in the reference case. Generally, an RPS proposal has more favorable effects on end-
use sector expenditures for electricity and natural gas (i.e. smaller expenditure
increases or larger expenditure decreases) as the role of natural gas in the baseline
generation mix increases, since a higher natural gas generation baseline results in
more displacement of natural gas by an RPS. The AEQ2007 reference case, the
baseline for the current analysis, projects considerable additions of new coal-fired
generating capacity between 2015 and 2030. To the extent that natural gas plays a
larger role in the future generation mix, the RPS proposal considered in this analysis
would have more favorable impacts.

Energy Infi lon Administration / Impacts of a 15-Percent Renewable Portfolic Standard v



1. Background

This service report was prepared by the Energy Information Administration (EIA), in
response to a May 9, 2007, request from Senator Jeff Bingaman for an analysis of a
Federal renewable portfolio standard (RPS). The request letter and the RPS proposal are
provided as appendices A and B to this report. An RPS is a policy that requires covered
electricity retailers to supply a specified share of total electricity sales from qualifying
renewable energy resources. As of the end of 2006, 23 States and the District of
Columbia had enacted an RPS or similar renewable energy requirement. The Federal
RPS analyzed here would apply to electricity retailers on a nationwide basis, establishing
a target level for the market share of qualifying renewable resources that grows over time
until a final target level of 15 percent is reached in 2020.

Proposal Summary

To stimulate an increase in the use of renewable resources to generate electricity, an RPS
requires that a specified share of the power sold must come from qualifying renewable
facilities. Companies that generate power from qualifying renewable facilities are issued
credits that they can hold for their own use or sell to others. To meet the RPS
requirement, each covered electricity seller must generate their own qualifying renewable
power or purchase renewable energy credits from others. For example, a supplier with
100 billion kilowatthours of retail electricity sales in a year with a 15-percent RPS
requirement would have to generate or purchase credits representing a combined total of
15 billion kilowatthours of qualifying renewable power in that year. In a competitive
market, the price of renewable energy credits should rise to the level needed to stimulate
power plant developers to bring on the amount of qualifying renewable capacity needed
to meet the RPS requirement while allowing the market to determine the most
economical renewable compliance options to develop.

The RPS program analyzed in this report has the following characteristics:

o The program begins in 2010 with the required renewable share starting at 3.75
percent and growing to 7.5 percent in 2013, 11.25 percent in 2017, and finaily to 15
percent in 2020. The program sunsets in 2030.

* Power sellers with retail sales of at least 4 billion kilowatthours (4,000,000
megawatthours) are covered. Entities with retail sales below this level are exempt.

* (Generation from existing hydroelectric and municipal solid waste (MSW) facilities
are not included in the base electricity sales, but also do not earn compliance credits.

¢ The amount of qualifying renewable generation required each year is calculated by
multiplying the generation base (total electricity retail sales minus existing
hydroelectric and MSW generation and sales by or to exempt small retailers) by the
required share.

Energy Informatlon Administration / Impacts of a 15-Percent Renewable Portfolio Standard 1



¢ Qualifying renewable facﬂltles include all new and existing nonhydroelectric
renewable generation facilities', including co-firing modifications to existing coal
plants that are placed in service on or after the enactment date of the legislation.
Qualifying fuels include incremental hydropower?, geothermal, solar, wind, ocean,
landfill gas, and certain biomass and municipal solid waste feedstocks.

* Generation from distributed renewable generation resources (customer-sited facilities
such as roof-top photovoltaics) earns three credits for every kilowatthour of
generation.

o The market value of credits used for compliance is capped at 1.9 cents per
kilowatthour®, adjusted annually for inflation. Power sellers may purchase an
unlimited number of compliance credits from the government at this “safety-valve”
credit value, allowing them to meet their program obligations without providing
additional renewable generation.

Methodology

The projections and quantitative analysis in this report were prepared using the National
Energy Modeling System (NEMS). NEMS is a computer-based, energy-economic model
of the U.S. energy system. NEMS projects production, imports, conversion, consumption,
and prices of energy through 2030, subject to assumptions about macroeconomic and
financial factors, world energy markets, resource availability and costs, behavioral and
technological choice criteria, cost and performance characteristics of energy
technologies, and demographics. Using econometric, heuristic, and linear programming
techniques, NEMS consists of 13 submodules that represent the demand (residential,
commercial, industrial, and transportation sectors), supply (coal, renewables, oil and
natural gas supply, natural gas transmission and distribution, and international oil), and
conversion (refinery and electricity sectors) of energy, together with a macroeconomic
module that links energy prices to economic activity. An integrating module controls the
flow of information among the submodules, from which it receives the supply, price, and
quantity demanded for each fuel until convergence is achieved.

The Electricity Market Module (EMM) within NEMS simulates the capacity planning
and retirement, operating, and pricing decisions that occur in U.S. electricity markets. It
operates at a 13-region level. Based on the cost and performance of 27 different
generating technologies, the costs of fuels, and constraints on emissions, the EMM
chooses the most economical approach for meeting consumer demand for electricity. As

! Average historical generation from facilities in service prior to the enactment date counts toward meeting
the target, but does produce tradable credits.

* Incremental hydropower is “additional energy generated as the result of efficiency improvements or
capacity additions fmade on or after the effective date] at a hydroelectric facility that was placed in service
before [the effective date]. The effective date refers to the earlier of the date this law is enacted or an
applicable State RPS law became effective.

? In 2005 dollars shown in the tables and figures in this report, to be consistent with other reported costs
and prices, the credit cap is 1.84 cents per kilowatthour. -

Energy Information Administration / Impacts of a 15-Percent Renewable Portfolio Standard 2



new technologies penetrate the market in NEMS, their costs are assumed to decline to
reflect the expected impact of technological learning. During each year of the analysis
period, the EMM evaluates the need for new generating capacity to meet consumer needs
reliably or to replace existing electric power plants that are no longer economical. The
cost of building new capacity is weighed against the costs of continuing to operate
existing plants and consumers’ willingness to pay for reliable service.

As shown in Table 1, the target shares for qualifying renewable resources used in NEMS
analysis differ from the annual RPS shares specified in the proposal because the NEMS
shares are adjusted to account for the exclusion of utilities with sales fewer than 4 billion
kilowatthours (4,000,000 megawatthours) and the exclusion of existing hydroelectric and
MSW generation from sales when applying the RPS share.

Table 1. Renewable Portfolio Shares Reflecting Adjustments Included in the RPS
Proposal

Year Le_?;srlgéltve NEMS Adjusted Share
2010 3.75% 2.79%
201 3.75% 2.81%
2012 3.75% 2.82%
2013 7.50% 567%
2014 7.50% : 5.69%
2015 7.50% 5.71%
2016 7.50% 5.74%
2017 11.25% 8.63%
2018 11.25% 8.66%
2019 11.25% 8.70%
2020 15.00% 11.65%
2021 15.00% 11.68%
2022 15.00% 11.72%
2023 15.00% 1.77%
2024 15.00% 11.81%
2025 15.00% 11.85%
2026 15.00% 11.89%
2027 15.00% 11.93%
2028 15.00% 11.98%
2029 16.00% 12.01%
2030 15.00% 12.05%

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

More than 20 States currently have some form of renewable energy requirement or target.
However, these programs vary substantially from State to State, with significant
differences in target levels, qualifying technologies, enforcement mechanisms, and
exemptions from compliance. Because of the substantial uncertainty in evaluating the
potential effectiveness of the various enforcement mechanisms and because of the

Energy Information Administration / Impacts of a 15-Percent Renewable Portfolio Standard 3



inherent uncertainty associated with the many discretionary aspects of waiver and
exemption policies in some States, the reference case of the Annual Energy Outlook 2007
(AEO2007) does not account for renewable generation growth resulting from these
programs. As this analysis is based on the AEQ2007 reference case, it also does not
account for the potential impact of these State-level programs.

Although State-level RPS programs are not included in the AEO2007 reference case, EIA
has previously analyzed the impact of full compliance with State RPS requirements.
Taking account limitations on State budgetary support for such programs, where
applicable, that analysis concluded that State-level RPS programs could result in an
additional 62 billion kilowatthours of renewable generation by 2030 based on current
Federal law and policy, a 30-percent increase over the reference case, or about 10 percent
of the total renewable requirement of this proposal.* The proposed Federal RPS analyzed
in this report would generally allow otherwise qualified generation used to satisfy a State
RPS program to also satisfy the Federal requirement. The double-counting and credit
transfer provisions of the Federal proposal imply that the State programs would not
increase the aggregate national renewable target. However, the existence of additional
revenue sources at the State level may somewhat reduce the incremental cost of
complying with the Federal target and could affect overall generation-backed compliance
levels in the later forecast years.

All cases in this analysis include the 10-percent investment tax credit (ITC) for new
geothermal and solar-electric power plants that was permanently extended in the Energy
Policy Act of 1992. However, the 30-percent ITC for commercial and residential solar
power installations and the production tax credits (PTC) available to various renewable
generation sources were both assumed to expire at the end of 2007, as provided for by the
law in effect when the AEO2007 was produced. Both the PTC and the 30—percent I'TC
have subsequently been extended by law through 2008. The PTC, and to a lesser extent
the ITC, support the more rapid deployment of qualifying technologies, so that the recent
extension of these credits, and any further extension that may be enacted in the future,
would tend to reduce the projected incremental cost of complying with the proposed
Federal RPS program. However, any such extensions would also add to future tax
expenditures.

* See http://www.eia.doe.gov/oiaf/aeo/leg_reg.html.
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2. Energy Market Impacts of a 15-Percent RPS

Electricity Sector Generation, Fuel Use, Prices, and Emissions

EIA projects that the market value of renewable energy credits will remain below the 1.9
cent per kilowatthour level through 2019, when the RPS proposal requires 11.25 percent
of covered sales, equivalent to 8.7 percent of total electricity sales, to be met with
qualifying renewable generation (Figure 1).°, Although the credit price remains below 1
cent per kilowatthour through 2016, when the legislative target is 7.5 percent or below,
during the period 2017 to 2019 it rises to the 1.4-to-1.9-cents-per-kilowatthour range.

Once the RPS target increases to the final 15-percent level, equivalent to 11.7 percent of
total electricity sales in 2020, EIA projects continued growth in renewable generation, but
with some purchase of renewable energy credits from the Federal government to satisfy
program requirements. In 2020, actual qualifying generation accounts for 9.4 percent of
all sales, with distributed generation credit multipliers and renewable energy credits
purchased from the Federal government satisfying the rest of the 11.7-percent share
requirement. By 2030, credits purchased from the Federal government account for one
percent of sales out of a target equivalent to 12 percent of total electricity sales in that
year. During this period, the market value of credits is 1.9 cents per kilowatthour, the
price at which they can be purchased from the government.

The renewable energy credit price represents the amount per kilowatthour above the
market price of power that is available to qualifying generators. The payment for
renewable energy credits provides an incentive for investment in qualifying technologies
even if they entail higher costs than other generating technologies. However, as the 2030
sunset date for the RPS program approaches, the period of time over which qualifying
generators can anticipate receiving payments for renewable energy credits is shortened,
reducing the present value of the anticipated stream of payments for renewable energy
credits at any given credit price. As potential investors in qualifying projects seek to
compensate for the shortening of their anticipated payment stream, there is upward
pressure on credit prices. By 2020, the horizon for credit payments is short enough that
investors are unwilling to invest in sufficient amounts of qualifying generation to meet
the RPS target unless the credit price were to exceed the 1.9-cent price cap. As a result,
electricity sellers subject to the RPS program comply through the purchase of credits
from the Federal government at the 1.9 cent per kilowatthour price specified in the
proposal and the level of qualified renewable generation falls short of the legislated target
(Figure 2). EIA analysis of an alternative RPS requirement with no cost cap and no
sunset provision indicates that the same targets as in the proposed program could be met
in all years, and the credit price would generally fall below the 1.9-cent-per-kilowatthour
cap.

* See Table 1 for the correspondence between the proposed RPS targets and the total sales share.
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Figure 1. Projected Compliance with the RPS Proposal
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Figure 2. Renewable Energy Credit Price
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Generation by Fuel

Under the proposed RPS program, generation from renewable resources increases
relative to the reference case (Figure 3). Biomass generation, both from dedicated
biomass plants and existing coal plants co-firing with biomass fuel, grows the most by
2030, more than tripling from 102 billion kilowatthours in the reference case to 318
billion kilowatthours with the RPS policy (Table 2). Wind generation increases by
almost 50 percent by 2030, from 52 billion kilowatthours in the reference case to 76
billion kilowatthours with the RPS.

Figure 3. Generation by Fuel in 2030
(billion kilowatthours)
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Although total solar generation does not reach the level of wind or biomass, it has a
higher absolute increase than wind and a higher percentage increase than either wind or
biomass by 2030, when compared to the reference case. Solar generation, including
utility-owned solar thermal and PV and customer-sited PV, increases from 7 billion
kilowatthours in 2030 in the reference case to almost 38 billion kilowatthours with the
RPS, a five-fold increase. Because customer-sited PV earns 3 credits for every
kilowatthour generated, this generation counts as approximately 110 billion kilowatthours
for RPS compliance purposes in 2030. This is twice the compliance share accounted for
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by wind and about half of the biomass compliance share. Geothermal and landfill gas
facilities also show a slight increase in generation compared to the reference case.

The increase in renewable generation stimulated by the RPS primarily displaces coal-
fired generation. By 2030, coal generation is 3,086 billion kilowatthours with the RPS
compared with 3,330 billion kilowatthours in the reference case, a reduction of about 7
percent. Coal generation is still expected to grow significantly from 2,000 billion
kilowatthours in 2005. Nuclear generation is reduced by less than 5 percent, to 856
billion kilowatthours with the RPS from 896 billion kilowatthours in the reference case.
As with coal, this still represents significant growth relative to 2005 generation levels.
Natural gas generation is about 2 percent less than the 2030 reference case level of 932
billion kilowatthours.

Energy Prices and Expenditures

The shift away from coal to renewable fuels, together with the costs of retail electricity
sellers holding RPS credits, affects electricity prices. In 2030, EIA projects the national
average electricity price with the RPS to be 2 percent higher than in the reference case,
i.e., 8.2 cents per kilowatthour with the RPS compared to 8.1 cents per kilowatthour in
the reference case. By 2030, prices for natural gas and coal, two key fuels for the electric
power sector, are lower with the RPS than in the reference case.

Cumulative costs to the electric power sector, in the form of capital expenses,
maintenance costs, fuel expenditures, the purchase of RPS compliance credits from non-
power-sector installations, i.e., residential and commercial owners of PV systemss, and
the purchase of credit allowances from the government are about 0.4 percent ($8.5_
billion higher with the RPS than in the reference case’, which total $1,963 billion in the
reference case through 2030, Cumulative capital and other fixed expenditures decrease
by almost $3.6 billion compared to the reference case. Offsetting this is an increase of
almost $12 billion in fuel and variable costs, including net impacts of reduced fuel prices,
reduced fuel usage, and new purchases of renewable energy credits from the government
and end-use sectors.

With slightly higher prices, EIA projects that cumulative consumer electricity
expenditures from 2005 through 2030 will increase by 0.5 percent ($21 billion) with the
RPS compared to the reference case, despite slightly reduced sales. Reduced demand for
natural gas results in lower natural gas prices, and cumulative end-use natural gas
expenditures are reduced by 0.2 percent ($3.3 billion) of the reference case total. Net
cumulative consumer expenditures for natural gas and electricity are increased by about
0.3 percent ($18 billion) through 2030 compared to the reference case.

® The purchase of RPS credits from other power-sector generators is a zero net cost to the industry, as both
the seller and the purchaser are within the industry.

7 Costs accumulated from 2005 through 2030. All dollar values are 2005 dollars, Accumulated costs are
discounted to 2005 using a 7-percent discount rate per guidance from OMB Circular A-94.
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Table 2. Summary Results

2005 2015 2015 2030 2030
Reference RPS Reference RPS

Net Generation by Fuel Type (billion kilowatthours)
Coal 2,015 2,295 2,240 3,330 3,086
Petroleum 122 103 101 107 108
Natural Gas 752 1018 1008 932 914
Nuclear Power 780 812 809 896 856
Conventional Hydropower 265 306 306 308 306
Geothermal 15 18 20 23 25
Municipal Waste - 23 27 32 28 33
Wood and Other Biomass 38 79 138 102 318
Solar 1 3 3 7 38
Wind 15 1 55 52 76
Other 13 8 8 14 12
Total Generation 4,038 4,721 4,719 5,797 5773
Capacity (gigawatts)
Coal Steam 311 323 320 450 431
Other Fossil Steam 121 90 91 87 87
Combined Cycle 177 196 194 212 205
Combustion Turbine/Diesel 133 121 120 155 147
Nuclear 100 102 102 113 107
Conventional Hydropower 81 81 81 81 81
Geothermal 2 3 3 3 3
Municipal Waste 4 4 5 4 5
Wood and Other Biomass 7 8 10 11 26
Solar 1 1 1 4 20
Wind 10 18 19 18 25
Other 43 51 51 83 81
Total 988 997 997 1220 1,219
Prices (2005 cents per kilowatthour)
Credit Price N/A - 0.39 - 1.84
Electricity Price 8.10 7.69 7.71 8.05 8.21
Credits (percent of sales)
Credits Required N/A - 57 - 121
Credits Achieved N/A 57 - 10.8
Generation Achieved 2.6 3.9 56 3.9 9.4
Power Sector Emissions {(million tons per year, except as noted)
Nitrogen Oxides 36 2.2 2.2 2.3 2.2
Sulfur Dioxide 10.2 4.5 4.5 3.6 3.6
Mercury {tons per year) 51.3 246 25.3 15.5 15.6
Carbon Dioxide (million metric
tons per year) 2,375 2,677 2,624 3,338 3,116

Source: National Energy Modeling System runs AEO2007.D112106A and BING135.060707B
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EIA projects that residential customers will spend 0.4 percent (37.2 billion) more for
electricity with the RPS than in the reference case through 2030 and will spend 0.1

percent ($1 billion) less on natural gas, resulting in a net increase of over $6 billion. This
represents just over 0.2 percent of total residential expenditures on electricity and natural

gas.

Carbon Dioxide Emissions

Although carbon dioxide emissions from the power sector increase in both the reference
case and with the RPS policy, the rate of growth is lower with the policy (Figure 4). In
the reference case, carbon dioxide emissions are projected to rise to 3,338 million metric
tons by 2030, from approximately 2,375 million metric tons in 2005. With the RPS

Figure 4. Electricity Sector Carbon Dioxide Emissions
(million metric tons)
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policy, carbon dioxide emissions are projected at almost 3,116 million metric tons in
2030, about 6.7 percent less than the reference case, but still substantially higher than in
2005. Emissions of regulated sulfur, nitrogen, and mercury emissions are not expected t
significantly change with this policy because they are limited by existing programs.
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Comparison to Other Recent EIA Analyses of Renewable Energy Incentives

The results in this analysis are similar to earlier analyses of RPS proposals prepared by
EIA. However, there are some areas where the results differ. The differences generally
result from changes in the renewable sales share targeted, the price of government-issued
credits that serve as a safety valve, and the fuel mix in the reference cases used for the
analyses. A comparison of results from the current study of a 15-percent RPS to a 2005
analysis of a 10-percent RPS proposal, focused on results through 2025, the end-point of
the 2005 analysis, shows that the small differences in results reflect changes in both the
RPS proposal itself and in the baselines used for the two analyses.

[n addition to the lower renewable share target, the 2005 proposal also incorporated a
lower price for government- issued credits, 1.5 cents per kilowatthour versus 1.9 cents in
the current proposal. The 2005 analysis, based on the reference case from the Annual
Energy Outlook 2005, also started from a baseline projection that had a much larger share
of natural gas generation than is now expected.

The higher renewable target for qualifying renewable generation combined with the
higher cap on the price of government-issued credits, leads to a slightly larger renewable
credit and generation shares in 2025 than in the 2005 analysis. The higher renewable
credit price and the larger coal generation share expected in the reference case for this
analysis also contribute to higher compliance costs. In the AEQ 2007 reference case,
natural gas was projected to be more expensive than in the AEO 2005 reference case,
resulting in a less favorable market for natural gas generation and a more favorable
market for coal. For wind generation in particular, which largely competes as a “fuel
saver”, this resulted in less favorable market conditions, because there would be more
times when the wind generation stimulated by the RPS would be displacing relatively
low-cost coal instead of higher-cost natural gas. Furthermore, as new wind plants entered
service in recent years, EIA has used their output data to update its assessments of new
plant performance. As a result, the AEO 2007 analysis reflects somewhat lower plant
capacity factors at low wind-speed sites than in the AEOQ2005 analysis. The combined
impact of these baseline model changes is to decrease the overall contribution of wind to
meeting RPS goals, and to increase the cost of compliance.

While projected cumulative electricity expenditures through 2025 fell slightly in the 2005
RPS analysis, they rise slightly in the current analysis. Projected cumulative natural gas
expenditures through 2025 decline slightly in both analyses, but the reduction is larger in
the 2005 analysis in which more power generation fueled by natural gas is displaced.

There is, of course, considerable uncertainty regarding the projected baseline electricity
mix. Concerns over growth in greenhouse gas emissions have contributed to increased
opposition to many proposals for new coal-fired power plants given that coal is the most
carbon-intensive of the fossil fuels. Such opposition, or the actual implementation of
future policies to limit greenhouse gas emissions, are not reflected in the AEQ2007
baseline used for the current analysis, which projects considerable additions of new coal-
fired generating capacity between 2015 and 2030. To the extent that such additions are
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precluded by public sentiment or policy action, natural gas could play a larger role in the
generation mix, and so that the RPS proposal considered in this analysis would displace
greater amounts of natural gas and less coal. In such a scenario, the projected impacts of
the 15-percent RPS proposal considered in this analysis would move towards those
identified in the 2005 RPS analysis.

In another recent analysis, EIA examined the impacts of extending the production tax
credit (PTC) for new wind power plants. It was found that extending the full 1.9 cent per
kilowatthour PTC could have a larger impact on projected wind generation than the RPS
with a 1.9 cent cap on the value of renewable energy credits considered in this report,
depending on the length of the PTC extension. A 1.9 cent PTC payment per kilowatthour
of generation is more valuable to qualifying renewable project developers than the sale of
renewable energy credits at 1.9 cents per kilowatthour in an RPS program because the
PTC is applied after taxes are calculated, and thus its value is not reduced by the tax rate.

Uncertainty

As with any long-term projections there are considerable uncertainties in these results.
Among the key uncertainties are projections of the growth in the demand for electricity,
future fuel prices, and the cost and performance of new generating equipment, both
renewable and nonrenewable technologies. Future energy and environmental policy is
also a key uncertainty.

Since coal and natural gas plants are expected to account for much of the new capacity
added over the next 20 years, future coal and natural gas prices are important in
determining the credit price needed to make new renewable electricity competitive with
other generation options. If coal and natural gas prices turn out to be lower than are
projected in this report, the renewable energy credit price needed to make renewables -
competitive would be larger. Conversely, it would be lower if coal and natural gas prices
turn out to be higher than expected.

Projections of the future cost and performance of new generating equipment are always
difficult, particularly for technologies that currently have little or no market experience.
Nonhydroelectric renewable technologies currently produce about 2 percent of the power
generated in the United States. Spurring the market penetration of these technologies with
an RPS might allow developers to make reductions in their costs and improve their
performance through mass production techniques and learning by doing. These types of
improvements are assumed to occur and are incorporated in the NEMS.

However, it could turn out that the current relatively low market shares for these
technologies are due to high costs that cannot be easily reduced. In addition, even if
renewable technology developers are successful in improving the cost and performance
of their technologies, their ability to penetrate the market will depend on the relative costs
and performance of nonrenewable technologies. if renewable and nonrenewable
technologies improve by similar amounts, the relative advantage that nonrenewable
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technologies have today would likely remain. If renewable technology improves at a
faster rate than assumed, compliance costs could be less than projected.

For wind, solar, and biomass technologies, the level of development called for with the
proposed RPS comes with some uncertainty. For example, developers or grid operators
may have to pay to build or upgrade long transmission lines from the remote areas with
ample wind resources to the cities with significant demand. In this analysis, costs are
assumed to increase as developers turn to more costly sites such as those with higher
interconnection costs, higher land costs, or more difficult terrain. However, there is
significant uncertainty about the actual cost increases that might occur, and these actual
costs may be more or less than projected.

Wind and solar power development may also be constrained by its intermittent nature
which leads to the need for backup capacity to ensure that consumers’ need for electricity
can be met at all times. At regional penetration levels seen for wind in this analysis,
NEMS represents many of the most significant costs of accommodating wind
intermittency, including costs for additional firm system capacity, potential mismatch
between load and wind-production peaks, and lost revenue during periods of excess wind
production.

The solar resource development seen in this report would largely occur at the customer
site, on the distribution rather than on the transmission system. Such a level of
penetration may have minor or significant effects on system cost and reliability, largely
depending on localized concentration of installations and the pre-existing condition of
local distribution systems.

As with wind, data suggest that there are sufficient biomass resources to fuel the
increased biomass generation projected in the RPS case. However, currently there are
very few coal plants that co-fire with biomass. To achieve the level of biomass co-firing
called for in the RPS case, the infrastructure to reliably gather, process, and deliver the
available biomass to coal plants would have to be developed.

Finally, EIA assumes the use of biomass gasification technology for dedicated biomass
generation plants. Based on current estimates, these plants trade off somewhat higher
capital costs for significantly improved efficiency compared to direct-combustion
technology, thus reducing operating costs. However, few commercial biomass
gasification operations currently exist, and capital costs for this technology are highly
uncertain.

As previously noted, almost half the States have adopted an RPS or similar renewable
energy target policy. In addition, a number of States, particularly in the Northeast and
Western United States, have taken initial steps to regulate carbon dioxide emissions. At
the Federal level, key renewable energy subsidies are scheduled to expire within the next
2 years, and there are a number of proposals in Congress to establish national carbon
dioxide emission legislation. The implementation of any combination of these policies
would be expected to have a significant impact on renewable generation markets and
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could significantly affect the cost of achieving the proposed RPS policy or the allocation
of the compliance cost among affected parties.

Interaction with State RPS policy is discussed earlier in this report. [f renewable
generation is seen as a cost-effective means of reducing carbon dioxide emissions, the
cost of new renewable generation might be allocated between the RPS credit price and
the cost of achieving the carbon dioxide regulation, reducing the apparent standalone cost
of one or both programs, but not reducing total costs. If the renewable generation targets
in this proposal exceed the cost-effective renewable mix of future carbon dioxide
regulations, then this proposal might increase the cost of carbon dioxide reductions
relative to a standalone carbon dioxide policy, while at the same time transferring some
of the cost from the carbon dioxide program to the RPS program. The extension of direct
or indirect government subsidies for renewable energy, such as the PTC for wind,
biomass, and geothermal or the ITC for solar, would likely reduce the apparent cost of
RPS compliance by transferring a significant component of that cost to government
budgets rather than electricity producers and consumers.
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Mlay 9, 2007
Mr, Guy Jaruso
Adminipraser
Buergy Eeformation Adminisheation
1000 Independence Averye, S.W.
Washington, BC 20585

Dear. My Camiso:

AS you sre awars, Congress is considering major energy Jegislarion to incrense or energy
independanee snd to redice the envircnmental impact of energy producton and vee. As a pert of
that legis'ation, X intend © introduse Jegislation o requirs that utilities provide certain
peteentages of their lestricity to conmmecs from renewable sourcss, A Remswable Portiblio
Standard (RF'S), intendec to aceompiich his goal, bas pagsed the Senate in the last three
Comgressss. You have provided amalysis of my proposals jn each of those Congresses, Tam
Teguesting that you update thar gnalysis, piven chanpes in the matket andé changss in the proposal
that J am presemting during this Congress.  The assumptions of this prorosal (see attechsd) are:

- The facilities subject to the RPS include all eleotio utlides that sell aleateleity to remaf]
comsurmers. Elsciric utilities with sales logs than 4,000 GWh per year are exemipt, Tn
addition Hawaii iz exempt,

* The hase ngainst which the requitement is caloulgted is defined as all oleetric utility retalt
ssles in a piven calendar vear, sxcluding smehnghyﬂmpower

. The dafinifion efnew renewable enersy is electrizivy generated a0 a faslliy pIaced In
gervice on or afier January 1, 2003, that uses golar, wind, ovean, gaothermal, hiomass {as
defitiad in the bill), lagdfill gas. and incremental hydropower.

. The RPS includes 4 cxedit syster in which ome exedit will be distribuged for each KWk of

elacinicity generaied from oligible resources. The cost of credits is capped at 2 canls per
EWh, adjusted for nflation.
L3 The timetable forthe RPS is:

20T0=20L2 1 it vissass s samaarasnse prms e 37970
2013-20L8 .iivvrersiominnimnat s reetes cecenem e eoms T2 S
I Hh e £ ) £ PRI § By 5 -

T 35k that the requested information be made aveilable a8 soon aspaesible. Talsc ask that

iy #1afF be: briefed peior 1o the nalaaze af infarmation

ke E bk
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I you have any questions regarding thie request, or need clarification, ploasc ¢onRact Leon
Towery wilk the Senate Energry and Natvsel Resources Commitbes staff ar (202) 224-2203. 1
thank youin advance for vour timely attention to this request and for your efforts to enswe that
our Naslon's energy policy decisions are informed with. the best available analysis.
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Renewsable Porifolio Standaird
Sxxemary of Seoator Blagaman's Amendment
310" Cangress

The amendimens rogurires sellors of electricity to wril consirasrs w abtain sartain
percentagee of their clocttic supply from rew renewable erergy resonrees, The perceniages range
from 3.75 pervent dweing 2010-12, # 7,5 percent during 2013-16, 11,25 pareent dering 2517-19
and 15 pervent during 2030-30. Utilities that sell lesa thay 4,000,000 megawatt hours per yetr are
exerapied, 55 i Haweii. The provisfon simsets on Docsmbar 31, 2030,

Exigting kiydropower gencrators and municipal so:kl waste generators are exclieded from
the base amount from which the percentage requirements ace calcutaced.

Qualifying rencwables ars (includng distribyted generatord) wind, golar, ocean,
geothermel, biomass, fanciill gas and incremerrtal hydropwer.

The Secretary has the authority tc eetablish and design @ renocwable anergy credit xading
programe. The Seqretary may issue oredits to generators of renewsble coccgy.  Utilities submit
cxedits to the Seoretnry tocertify compliance. Uhilities may algo rake slterpative compliange
puyirtents o the Saovetary ot a vate of 2.0 sente per Kiloosait haue, adingted for inflanon. Yoristing
renewebles oan be nsed for compliance with the requirement, fuot craditg for fhem may not be
traded or sold.

The Secratary is required to charge a ¢lvik panalty for failuee to mesf the required
percentage targels of no seere then the lesser of 2.0 conts or 200 pexcent of the average madcet
valne of eredits per K'Wh i violaton of tkc roguirdinget, The Secreiary may mifigals or waivs
the penaity for reasons oteide the reagonable control of thé utility.

The Federal RPS will not affect fitala programs. To the extent that States requise o1
compHance paymedts, the Secretary must determine what thoas payments represeat ag to
ecompfiance with fha Redesal requitement 1nd slorate aclits 2ocordingly.  Forfhenuore, 2 Seats
Renewablz Buergy Account will be catablished. This program will provice zrants to Statea to
develop programs designed to promote reacwable onarpy production.
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SEC. 201. RENEWABLE PORTFOLIO STANDARD.

(a) In General.—Title VI of the Public Utility Regulatory Policies Act of 1978 (16
U.S.C. 2601 et seq.} is amended by adding at the end the following:

“SEC. 610. FEDERAL RENEWABLE PORTFOLIO
STANDARD.

“(a) Renewable Energy Requirement.—

“(1) IN GENERAL.—Each electric utility that sells electricity to electric consumers
shall obtain a percentage of the base amount of electricity it sells to electric
consumers in any calendar year from new renewable energy or existing renewable
energy. The percentage obtained in a calendar year shall not be less than the amount
specified in the following table: [Modifications made to the table
below]2,1.0(0,0,0,4,0,1 7),tp0,p10,10/12,g1,t1,5100n,x1s95n

11
“Calendar year:Minimum annual percentage:
2010 through 20123.75
2013 through 20167.50
2017 through 201911.25
2020 through 203015.0

*“(2) MEANS OF COMPLIANCE.—An electric utility shall meet the requirements of
paragraph (1) by—

“(A) generating electric energy using new renewable energy or existing
renewable energy;

“(B) purchasing electric energy generated by new renewable energy or
existing renewable energy;

*(C) purchasing renewable energy credits issued under subsection (b); or
“(D) a combination of the foregoing.
“(b) Renewable Energy Credit Trading Program.—

“(1) IN GENERAL.—Not later than January 1, 2007, the Secretary shall establish a
renewable energy credit trading program to permit an electric utility that does not
generate or purchase enough electric energy from renewable energy to meet its
obligations under subsection (a)(1) to satisfy such requirements by purchasing
sufficient renewable energy credits.

“(2) ADMINISTRATION.—As part of the program, the Secretary shall—

“(A) issue renewable energy credits to generators of electric energy from
new renewable energy;
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“(B) sell renewable energy credits to electric utilities at the rate of 1.9 cents
per kilowatt-hour (as adjusted for inflation under subsection (g));

*(C) ensure that a kilowatt hour, including the associated renewable energy
credit, shall be used only once for purposes of compliance with this section;
and

“(D) allow double credits for generation from facilities on Indian land, and
triple credits for generation from small renewable distributed generators
{meaning those no larger than 1 megawatt).

“(3) DURATION.—Credits under paragraph (2)(A) may only be used for
compliance with this section for 3 years from the date issued.

“(4) TRANSFERS.—An electric utility that holds credits in excess of the amount
needed to comply with subsection (a) may transfer such credits to another electric
utility in the same utility holding company system.

*“(5) EASTERN INTERCONNECT.—In the case of a retail electric supplier that is a
member of a power pool located in the Eastern Interconnect and that is subject to a
State renewable portfolio standard program that provides for compliance primarily
through the acquisition of certificates or credits in lieu of the direct acquisition of
renewable power, the Secretary shall issue renewable energy credits in an amount
that corresponds to the kilowatt-hour obligation represented by the State certificates
and credits issued pursuant to the State program to the extent the State certificates
and credits are associated with renewable resources eligible under this section.

“(c) Enforcement.—

(1) CIVIL PENALTIES.—Any electric utility that fails to meet the renewable
energy requirements of subsection (a) shall be subject to a civil penalty.

“(2) AMOUNT OF PENALTY.—The amount of the civil penalty shall be determined
by multiplying the number of kilowatt-hours of electric energy sold to electric
consumers in violation of subsection (a) by the greater of 1.9 cents (adjusted for
inflation under subsection (g)) or 200 percent of the average market value of
renewable energy credits during the year in which the violation occurred.

“(3) MITIGATION OR WAIVER.—The Secretary may mitigate or waive a civil
penalty under this subsection if the electric utility was unable to comply with
subsection (a) for reasons outside of the reasonable control of the utility. The
Secretary shall reduce the amount of any penalty determined under paragraph (2) by
an amount paid by the electric utility to a State for failure to comply with the
requirement of a State renewable energy program if the State requirement is greater
than the applicable requirement of subsection (a).

*(4) PROCEDURE FOR ASSESSING PENALTY.—The Secretary shall assess a civil
penalty under this subsection in accordance with the procedures prescribed by
section 333(d) of the Energy Policy and Conservation Act of 1954 (42 U.S.C. 6303).

*(d) State Renewable Energy Account Program.—-
“(1) IN GENERAL.—The Secretary shall establish, not later than December 31,
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2008, a State renewable energy account program.

“(2) DEPOSITS.—ALll money collected by the Secretary from the sale of renewable
energy credits and the assessment of civil penalties under this section shall be
deposited into the renewable energy account established pursuant to this subsection.
The State renewable energy account shall be held by the Secretary and shall not be
transferred to the Treasury Department.

*(3) USE.—Proceeds deposited in the State renewable energy account shall be
used by the Secretary, subject to appropriations, for a program to provide grants to
the State agency responsible for developing State energy conservation plans under
section 362 of the Energy Policy and Conservation Act (42 U.S.C. 6322) for the
purposes of promoting renewable energy production, including programs that
promote technologies that reduce the use of electricity at customer sites such as solar
water heating.

“(4) ADMINISTRATION.—The Secretary may issue guidelines and criteria for
grants awarded under this subsection. State energy offices receiving grants under
this section shall maintain such records and evidence of compliance as the Secretary
may require.

“(5) PREFERENCE.—In allocating funds under this program, the Secretary shall
give preference—

“(A) to States in regions which have a disproportionately small share of
economically sustainable renewable energy generation capacity; and

“(B) to State programs to stimulate or enhance innovative renewable energy
technologies.

*(e) Rules.---The Secretary shall issue rules implementing this section not later than |
year after the date of enactment of this section.

“(f) Exemptions.—This section shall not apply in any calendar year to an electric
utility—
“(1) that sold less than 4,000,000 megawatt-hours of electric energy to electric
consumers during the preceding calendar year; or

“(2) in Hawaii.

“(g) Inflation Adjustment.—Not later than December 31 of each year beginning in
2008, the Secretary shall adjust for inflation the price of a renewable energy credit under
subsection (b)(2)(B) and the amount of the civil penalty per kilowatt-hour under
subsection (c)(2).

“(h) State Programs.—Nothing in this section shall diminish any authority of a State or
political subdivision thereof to adopt or enforce any law or regulation respecting
renewable energy, but, except as provided in subsection (¢)(3), no such law or regulation
shall relieve any person of any requirement otherwise applicable under this section. The
Secretary, in consultation with States having such renewable energy programs, shall, to
the maximum extent practicable, facilitate coordination between the Federal program and
State programs.
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*(i)} Recovery of Costs.—

“(1) IN GENERAL.—The Commission shall issue and enforce such regulations as
are necessary to ensure that an electric utility recovers all prudently incurred costs
associated with compliance with this section.

*(2) APPLICABLE LAW.—A regulation under paragraph (1) shall be enforceable in
accordance with the provisions of law applicable to enforcement of regulations
under the Federal Power Act (16 U.S.C. 791a et seq.).

*(j) Definitions.-—In this section:

*(1) BASE AMOUNT OF ELECTRICITY.—The term *base amount of electricity’
means the total amount of electricity sold by an electric utility to electric consumers
in a calendar year, excluding—

*(A) electricity generated by a hydroelectric facility (including a pumped
storage facility but excluding incremental hydropower); and

*(B) electricity generated through the incineration of municipal solid waste.

*(2) DISTRIBUTED GENERATION FACILITY.—The term ‘distributed generation
facility’ means a facility at a customer site.

*(3) EXISTING RENEWABLE ENERGY.—The term “existing renewable energy’
means, except as provided in paragraph (7)(B), electric energy generated at a facility
(including a distributed generation facility) placed in service prior to January 1,
2003, from solar, wind, or geothermal energy, ocean energy, biomass (as defined in
section 203(a) of the Energy Policy Act of 2005), or landfill gas.

“(4) GEOTHERMAL ENERGY.—The term ‘geothermal energy’ means energy
derived from a geothermal deposit (within the meaning of section 613(e)(2) of the
Internal Revenue Code of 1986).

*“(5) INCREMENTAL GEOTHERMAL PRODUCTION.—

“(A) IN GENERAL.—The term ‘incremental geothermal production’ means for
any year the excess of—

“(i) the total kilowatt hours of electricity produced from a facility
(including a distributed generation facility) using geothermal energy; over

“(ii) the average annual kilowatt hours produced at such facility for 5 of
the previous 7 calendar years before the date of enactment of this section
after eliminating the highest and the lowest kilowatt hour production years
in such 7-year period.

“(B) SPECIAL RULE.—A facility described in subparagraph (A) that was
placed in service at least 7 years before the date of enactment of this section
shall commencing with the year in which such date of enactment occurs, reduce
the amount calculated under subparagraph (A)(ii) each year, on a cumulative
basis, by the average percentage decrease in the annual kilowatt hour
production for the 7-year period described in subparagraph (A)(ii) with such
cumulative sum not to exceed 30 percent.
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*(6) INCREMENTAL HYDROPOWER.—The term “incremental hydropower’ means
additional energy generated as a result of efficiency improvements or capacity
additions made on or after the date of enactment of this section or the effective date
of an existing applicable State renewable portfolio standard program at a
hydroelectric facility that was placed in service before that date. The term does not
include additional energy generated as a result of operational changes not directly
associated with efficiency improvements or capacity additions. Efficiency
improvements and capacity additions shall be measured on the basis of the same
water flow information used to determine a historic average annual generation
baseline for the hydroelectric facility and certified by the Secretary or the Federal
Energy Regulatory Commission.

*(7) NEW RENEWABLE ENERGY.—The term ‘new renewable energy’ means—

“(A) electric energy generated at a facility (including a distributed generation
facility) placed in service on or afier January 1, 2003, from—

(i) solar, wind, or geothermal energy or ocean energy;

“(ii) biomass (as defined in section 203(b) of the Energy Policy Act of
2005 (42 U.S.C. 15852(b));

“(iii) landfill gas; or
“(iv) incremental hydropower; and

“(B) for electric energy generated at a facility (including a distributed
generation facility) placed in service prior to the date of enactment of this
section—

“(i) the additional energy above the average generation in the 3 years
preceding the date of enactment of this section at the facility from—

*(I) solar or wind energy or ocean energy;

“(II) biomass (as defined in section 203(b) of the Energy Policy
Act of 2005 (42 U.S.C. 15852(b));

“(III) landfill gas; or
“(IV) incremental hydropower.
*“(ii) incremental geothermal production.

*“(8) OCEAN ENERGY.—The term “ocean energy’ includes current, wave, tidal, and
thermal energy.

“(k) Sunset.—This section expires on December 31, 2030.™.

(b) Table of Contents Amendment.—The table of contents of the Public Utility
Regulatory Policies Act of 1978 (16 U.S.C. prec. 2601) is amended by adding at the end
of the items relating to title VI the following:

*Sec.610.Federal renewable portfolio standard.”.
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Renewables Portfolio Standards for Renewable Energy

Renewable Energy Standard

Summary Tables
Last DSIRE Review: 08/06/2007

Cverview
Financial Incentivas

(Renewable Energy} Incentive Type: Renewables Portfolic Standard
Financial incantivas

{Energy Efficiency) Eligible RenewabIeIOt-her Solar Water Heat, Solar Space Heat, Solar Thermal Electric, Sofar Thermal
Technologies: Process Heat, Photovoltaics, Landfill Gas, Wind, Biomass, Hydroelectric,

R,‘.'o"“‘c’::““ms‘ Geothemnal Electric, Geothermal Heat Pumps, CHP/Cogeneration, Solar
(Renawabie Energy} Pool Heating {commercial only), Qaylighting (non-!'esidential only), Solar
Rt Secations & Anaorobie Disustion, Fuel Cals using Renewable Fusts F 0"
(Energy Efficiency) Applicable Sectors: Utility
_ DSIRE Home Standard: 15% by 2025
LN Technology Minimum: By 2012, at least 30% of the standard must be defived from distributed

renewable energy (4.5% of total electricity sales by regulated utilities)
Credit Trading: Yes

Website: hitp://www.cc state.az us/
utility/electric/environmental.htm

Authority 1: ACC Decision No. 89127 {AAC R14-2-1801 et seq.)
Date Enacted: 11/14/2006
Effective Date: 6/15/2007

Summary:

In November 2006, the Arizona Corporation Commission (ACC) adopted final rules to expand the state's
Renewable Energy Standard (RES) to 15% by 2025, with 30% of the renewable energy to be derived
from distributed energy technologies (~2,000 MW). On June 15, 2007 the Attorney General certified the
rule as constitutional, allowing the new rules to go forward. Investor-owned utilities serving retail
customers in Arizona, with the exception of distribution companies with more than half of their customers
cutside Arizona, are subject to the standard.

Utilities subject to the RES must obtain renewable energy credits (RECs) (equal to 1 kWh) from eligible
renewable resources to meet 15% of their retail electric load by 2025 and thereafter. Of this percentage,
30% (i.e. 4.5% of total retail sales) must come from distributed renewable (DR} resources by 2012 and
thereafter. One-half of the distributed renewable energy requirement must come from residential
applications and the remaining one-half from nonresidential, non-utility applications. The compliance
schedule is:

2006: 1.25%

2007: 1.50% (5% DR)
2008: 1.75% (10% DR)
2009: 2.00% (15% DR}
2010: 2.50% (20% PV
2011: 3.00% (25% DR)
2012: 3.50% (30% DR)
2013: 4.00% (30% DR)
2014: 4.50% (30% DR)
2015: 5.00% (30% DR)
2016: 6.00% (30% DR)
2017: 7.00% (30% DR}
2018: 8.00% (30% DR)
2019: 9.00% (30% DR)
2020: 10.00% {30% DR)
2021: 11.00% (30% DRY)
2022: 12.00% {30% DR)
2023: 13.00%(30% DR)
2024: 14.00% {30% DR)
2025: 15.00% (30% DR)
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. Renewables Portfolio Standards for Renewable Energy

Renewable Energy Standard

Summary Tables
Last DSIRE Review: 04/10/2007

Qverviaw
Financial Incentives.

(Ranswabie Eneray} Incentive Type: Renewables Portfolio Standard

Fm’:ﬁm Eligible Ranewable/Qther Photovoltaics, Landfill Gas, Wind, Biomass, Hydroelectric, Geothermal
Technologies: Electric, Fue! Cells, "Recycled Energy”, Anaerobic Digestion

Rulas, Regulstions & . - . . - . )
Policies Applicable Sectors: Utility, Municipal Utility, Investor-Owned Utility, Rural Electric Cooperative
(Ranewable Eanegy} Standard: Investor-owned utilities: 20% by 2020

Rmi;ﬁ"'amS 3 Electric cooperatives: 10% by 2020
(Enargy Efficiency) Municipal utilities serving more than 40,000 customers: 10% by 2020

ﬁSl RE Technology Minimum: Investor-owned utilities: 4% of RPS requirement from solar-electric
. - Home generation technologies; half of solar requirement must be located on-site
A at customers’ facilities

Credit Trading: Yes
Authority 1: CRS 40-2-124
Date Enacted: 11/2/2004
Effective Date: 12/1/2004
Authority 2: 4 CCR 723-3-3650 et seq.
Effective Date: 7/2/2006
Authority 3: HB 1281 of 2007
Date Enacted: 3/27/2007
Effective Date: 3/27/2007

Summary:

Colorado became the first U.S. state to create a renewable portfolio standard (RPS) by balict initiative
when voters approved Amendment 37 in November 2004. This version of Colorade’s RPS, which has
since been amended, required utilities serving 40,000 or more customers to generate or purchase 10% of
their retail electric sales from renewable-energy resources. It also implemented a rebate program for
customers of investor-owned utilities. The rebate program is still in effect.

In March 2007, the state legislature increased the RPS and extended the requirement to electric
cooperatives, among other changes. Eligible energy resources include solar-electric energy. wind energy.
geothermal-electric energy, biomass facilities that burn nontoxic plants, landfill gas, animal waste,
hydropower, recycled energy,” and fuel cells using hydrogen derived from an eligible energy resource.

Colorado's RPS requires each investor-owned utility to use specific percentages of renewable energy
and/or recycled energy according to the following schedule:

3% of its retail electricity sales in Colorado for the year 2007,

5% of its retail electricity sales in Colorado for the years 2008-2010;

10% of its retail electricity sales in Colorado for the years 2011-2014;

15% of its retail electricity sales in Colorado for the years 2015-2019; and

20% of its retail electricity sales in Colorado for the year 2020 and for each following year.

For investor-owned utilities, at least 4% of the standard must be generated by sclar-electric technologies.
At least one-half of the solar requirement must be generated by solar-electric systems located on-site at
customers' facilities. Eligible energy generated in Colorado is favored; each kilowatt-hour (kwh) of
eligible electricity generated in-state receives 125% credit for RPS-compliance purposes. The 2007
amendments directed the Colerado Public Utility Commission (PUC) to revise or clarify its existing RPS
ruies on or before October 1, 2007. The PUC's rules generally apply to investor-owned utilities.

In addition, the RPS requires all electric cooperatives and each municipal utility serving more than 40,000

customers to use specific percentages of renewable energy and/or recycled energy according to the
following schedule:

http://www.dsireusa.org/library/includes/tabsrch.cfm?state=COé&type=RPS&back=regtab& Sector=S&C... 08/22/2007
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Renewables Portfolio Standards for Renewabie Energy

- | Renewable Portfolio Standard
“§ Summary Tables
Gvarview Last DSIRE Review: 08/10/2007
Financial incentives
‘M E"f"‘m Incentive Type: Renewables Portfolio Standard
e T Eligible Renewable/Other Solar Water Heat, Solar Thermal Electric, Photovoltaics, Landfill Gas,
Rule oos & Technologies: Wind, Biomass, Hydroelectric, Geothermal Electric, Anaerobic Digestion,
lles, Regulations Tidal Energy, Wave Energy, Ocean Thermal, Fuel Cells using Renewable
{Renawabis Enargy} Fuels
Rules, Reguiations & Applicable Sectors: Utility, Retail Supplier
ey Efficiancy) Standard: 20% by 2019
S USSP PR - . . [ . y
DSIRE Home i Technology .Hlmmflm. 2.005% photoveltaics by 2018
Credit Trading: Yes

L —— Website: hitp.//depsc.delaware gov/electric/delrps.shtmi
Authority 1: 26 Del. C. § 351 et seq.

Date Enacted: 7/21/2005
Authority 2: SB 19 of 2007

Date Enacted: 7/24/2007

Summary:

suppliers to purchase 10% of the electricity sold in the state from renewable sources by 2019. SB 19 of
2007 increased the RPS target to 20%, of which 2% must come from solar photovoltaics (PV). The RPS
applies to the state's investor owned utilities, municipal utilities, and rural electric cooperatives. Municipal
utilites and rural electric cooperatives were allowed to opt out of the RPS requirements if they established
a voluntary green power program and created a green energy fund, and all cooperative and municipal
utilities have opted out. Sales to industrial customers with a peak load of more than 1,500 kilowatts (kW)
are exempt from the standard's requirements.

Eligible renewable-energy technologies include solar electric, solar heating and cooling that offsets
electricity, wind, ocean tidal, ocean thermal, fuel cells powered by renewable fuels, hydroelectric facilities
with a maximum capacity of 30 megawatts {MW), sustainable biomass, anaerobic digestion, and landfill
gas.

The RPS compliance schedule is as follows. It should be noted that the PV target is not in addition to the
main target, it is included within it:

On and after 6/1/07: 1%

On and after 6/1/08: 1.5% {0.011% PV)
On and after 6/1/09: 2.0% (0.014% PV)
On and after 6/1/10: 5.0% (0.018% PV}
On and after 6/1/11: 7.0% (0.048% PV)
On and after 6/1/12: 8.5% (0.099% PV)
On and after 6/1/13: 10% (0.201% PV)
On and after 6/1/14: 11.5% (0.354% PV)
On and after 6/1/15: 13% (0.559% PV)
On and after 6/1/16: 14.5% (0.803% PV)
On and after 6/1/17: 16% (1.112% PV)
On and after 6/1/18: 18% (1.547% PV)
On and after 6/1/19: 20% (2.005% PV)

Beginning in compliance year 2010, and in each year afterward, the PSC may review the schedule and
recommend that the state legislature accelerate or decelerate the schedule as necessary. Beginning in
compliance year 2014, and in each year afterward, the PSC itself may accelerate or decelerate the
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Renewables Portfolio Standards for Renewable Energy

- V:‘, »
Renewable Energy Portfolio Standard
T Summary Tables |
Overvi Last DSIRE Review: 05/02/2007
STV IBW

Financial Incentivas
fﬁ'“_'"'“‘ Enaray) Incentive Type: Renewables Portfolio Standard

e By Eligible Renewable/Other Solar Thermal Electric, Photovoitaics, Landfill Gas, Wind, Biomass,

Rule ' ons & | Technologies: Hydroelectric, Geothermal Electric, Municipal Solid Waste, Anaerobic
tiles. Reguiations Digestion, Tidal Energy, Wave Energy, Ocean Themmal, Fuei Cells using
{Renewable Energy} Renewable Fuels

Rulas, Regulations & Applicable Sectors: Utiiity, Retail Electricity Suppliers
f;’“‘w‘;; EMficiancy) Standard: Tier 1: 9.5% in 2022 and beyond; Tier 2: 2,5% in 2006 through 2018

bSIRE H Technology Minimum: 2% solar electric in 2022 as part of the Tier 1 requirement. Suppliers also

i ' e receive 110% - 120% credit for wind and 110% credit for methane during a

, specified timeframe

Credit Trading: Yes

Website: http.//www psc.state.md.us/
psc/electric/ms/home. htm

Authority 1: Code of Maryland § 7-701 et seq. {original statute)
Date Enacted: 5/26/04
Effective Date: 1/1/04
Authority 2: SB 585
Date Enacted: 4/24/2007
Effective Date: 7/1/2007

Summary:

Maryland's Renewable Energy Portfolio Standard, enacted in May 2004 and revised in 2007, requires
electricity suppliers (all utilities and competitive retail suppliers) to use renewabie energy sources to
generate a minimum portion of their retail sales. Beginning in 2006, electricity suppliers are to provide 1%
of retail electricity sales in the state from Tier 1* renewables and 2.5% from Tier 2** renewables. The
renewables requirement increases gradually, ultimately reaching a level of 9.5% from Tier 1 resources in
2022 and beyond, and 2.5% from Tier 2 resources from 2006 through 2018. The Tier 2 requirement
sunsets, dropping to 0% in 2019 and beyond.

Legislation enacted in April 2007 (SB 595) added a provision requiring electricity suppliers to derive 2%
of electricity sales from solar energy in addition to the 7.5% renewables derived from other Tier 1
resources as outlined in the initial RPS law. The solar set-aside begins at 0.005% of retail sales in 2008
and increases incremeantally each year to reach 2% by 2022. The set-aside is projected to result in the
development of roughly 1,500 MW of solar capacity by 2022.

Percentage Renewables Required by Year

Year Solar Othar Tier 1 Tier 2

2006 0 1.0 2.5
2007 0 1.0 2.5
2008 0.005 2.0 2.5
2009 0.01 2.0 2.5
2010 0.025 3.0 2.5
2011 0.04 3.0 2.5
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