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INTRODUCTION

Intervenor Center for Biological Diversity (the “Center”) provides this Opening
Testimony regarding the application for certification of the proposed Palen Solar Power
Project.

All of the testimony presented herein was prepared by the person testifying, a
signed declaration and resume has also been provided for each person.

Center Attorney Lisa T. Belenky and Public Lands Desert Director Ileene
Anderson assisted in compiling this testimony and the documents submitted. An Exhibit
List and copies of the documents referenced in the opening testimony are filed
concurrently with this testimony.

The Center for Biological Diversity reserves the right to supplement and/or revise
this testimony at any time up to and including the close of the evidentiary hearings.
Moreover, many of the factual issues discussed in this Opening Testimony involve both
legal and factual questions while others are predominately legal issues. Therefore, the
Center respectfully reserves the right to address all disputed issues identified at the
hearings through testimony, rebuttal, cross-examination, or at later stages of this process
including in briefing following the evidentiary hearing.

Pursuant to the discussion at the Prehearing Conference on October 5, 2010, the
Center may also file additional Opening Testimony on two additional disputed issues --
Air Quality and Soil and Water -- on or before October 15, 2010.

The Center for Biological Diversity also requests that the Committee take official
notice of documents cited in testimony which are published by the California Energy
Commission and are available on the Commission website. Those documents are listed
after the Exhibit List.

TESTIMONY SUBMITTED

1. Testimony of Bill Powers, P.E., Regarding Alternatives, Declaration, Resume

2. Testimony of Ileene Anderson Re: Impacts to Sensitive Plants and Wildlife,
from the Proposed Palen Solar Power Project, Declaration, and Resume

EXHIBIT LIST
Intervenor Center for Biological Diversity’s Exhibits No. 600- 799.
Doc. No. Author and title
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Exhibit 600:

Exhibit 601:

Exhibit 602:

Exhibit 603:

Exhibit 604:

Exhibit 605:

Exhibit 606:

Exhibit 607:

Exhibit 608:

Exhibit 609:

Exhibit 610:

Testimony of Bill Powers, P.E., Regarding Alternatives, Declaration,
Resume.

Renewable Energy World, Germany Adds Nearly 1% of Electricity
Supply with Solar in Eight Months, October 4, 2010.

CPUC Press Release — Docket A.08-03-015, CPUC Approves Edison
Solar Roof Program, June 18, 2009. “The energy generated from the
project will be used to serve Edison’s retail customers and the output from
these facilities will be counted towards Edison’s RPS goals.”

CPUC Resolution E-4240, Approval of a power purchase agreement
(PPA) for generation from a new solar photovoltaic facility between
PG&E and El Dorado Energy, LLC (Sempra Generation), May 18, 2009.

GreenTech Media, Sempra Wants 300 MW Plus of Solar in Arizona, April
22,2009. "The electricity we are getting out of the 10-megawatt is the
lowest cost solar energy ever generated from anywhere in the world.”
(CEO Michael Allman).

First Solar press release, First Solar Sells California Solar Power Project to
NRG, November 23, 2009.

SCE Application A.08-03-015, Solar Photovoltaic (PV) Program
Application, March 27, 2008,

CPUC Press Release — Docket A.09-02-019, CPUC Approves Solar PV
Program for PG&E, April 22, 2010.

CPUC Rulemaking R.08-08-009 — California RPS Program,
Administrative Law Judge’s Ruling on Additional Commission
Consideration of a Feed-In Tariff, Attachment A - Energy Division FIT
Staff Proposal, March 27, 2009, p. 15.

E-mail from M. Martyak, PowerSecure (www.powersecure.com), to B.
Powers, Powers Engineering, January 13, 2010. Approximate cost to
upgrade older 100 MW distribution substation to full bidirectional flow,
assuming four 25 MW load banks with four circuit breakers each (16
total), would be $400,000 to $450,000.

CPUC Application No. 06-08-010, Matter of the Application of San Diego
Gas & Electric Company (U-902-E) for a Certificate of Public
Convenience and Necessity for the Sunrise Powerlink Transmission
Project, Chapter 5: Prepared Rebuttal Testimony of SDG&E in Response
to Phase 2 Testimony of Powers Engineering, March 28, 2008, p. 5.20.
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Exhibit 611:

Exhibit 612:

Exhibit 613:

Exhibit 614:

Exhibit 615:

Exhibit 616:

Exhibit 617:

Exhibit 618:

Exhibit 619:

Exhibit 620:

Exhibit 621:

Exhibit 622:

E3 and Black & Veatch, Straw proposal of solution to address short-term
problem of information gap, presentation at CPUC Re-DEC Working
Group Meeting, December 9, 2009, p. 9. Online at:
http://www.cpuc.ca.gov/PUC/energy/Renewables/Re-DEC.htm

New York Times, Climate Change Seen as Threat to U.S. Security,
August 9, 2009.

CPUC PG&E Application A.09-02-019, Application of Pacific Gas and
Electric Company to Implement Its Photovoltaic Program, February 24,
20009.

E3 and Black & Veatch, Summary of PV Potential Assessment in RETI
and the 33% Implementation Analysis, presentation at Re-DEC Working
Group Meeting, December 9, 2009, p. 24. Online at:
http://www.cpuc.ca.gov/PUC/energy/Renewables/Re-DEC.htm

CPUC, 33% Renewables Portfolio Standard Implementation Analysis
Preliminary Results, June 2009

Navigant, PV Grid Connected Market Potential under a Cost
Breakthrough Scenario, prepared for The Energy Foundation, September
2004, p. 83. California commercial rooftop PV potential estimated at
approximately 37,000 MWp.

RightCycle Inc. comment letter, working group member response to June
2009 33% Renewables Portfolio Standard Implementation Analysis

Preliminary Results, in response to CPUC request for comments, August
28, 20009.

J. Firooz, P.E., CAISO: How Its Transmission Planning Process has Lost
Sight of the Public’s Interest, April 2010.

DOE, DOE Solar Vision Study — DRAFT, May 28, 2010,

CPUC Resolution E-4214, 2008 Market Price Referent values for use in
the 2008 Renewable Portfolio Standard solicitations, December 18, 2008.
MPR, 2012 operational date, 20-yr PPA: $0.12126/kWh.

SCE Application A.08-03-015, Solar Photovoltaic (PV) Program
Supplemental Rebuttal Testimony, October 14, 2008

CPUC Rulemaking R.06-02-012, Develop Additional Methods to
Implement California RPS Program, Pre-Workshop Comments of
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Exhibit 623:

Exhibit 624:

Exhibit 625:

Exhibit 626:

Exhibit 627:

Exhibit 628:

Exhibit 629:

Exhibit 630:

Exhibit 631:

Exhibit 632:

Exhibit 633:

Exhibit 634:

Exhibit 635:
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GreenVolts, Cleantech America, and Community Environmental Council
on the 2008 Market Price Referent, March 6, 2008, p. 15.

SNL Financial, SoCalEd orders 200 MW of solar panels, plans solicitation
for 250 MW more, March 10, 2010

SCE Application A.08-03-015, Solar Photovoltaic (PV) Program
Testimony, March 27, 2008, p. 32.

SNL Financial, SoCalEd taps Trina Solar to supply 45 MW of PV
modules, June 9, 2010.

Worldwatch Institute, Record Growth in Photovoltaic Capacity and
Momentum Builds for Concentrating Solar Power, June 3, 2010

Schreiber, D. - EuPD Research, PV Thin-film Markets, Manufacturers,
Margins, presentation at 1st Thin-Film Summit, San Francisco, December
1-2, 2008. Exhibit 829 Genesis

First Solar press release, First Solar Becomes First PV Company to
Produce 1GW in a Single Year, December 15, 2009.

B. Murphy — Fulcrum Technologies, Inc., The Power and Potential of
CdTe (thin-film) PV, presented at 2nd Thin-Film Summit, San Francisco,
December 1-2, 2009.

PV Tech, Worldwide photovoltaics installations grew 110% in 2008, says
Solarbuzz, March 16, 2009.

PV Tech, German market booming: Inverter and module supplies running
out at Phoenix Solar, November 15, 2009.

Renewable Energy World, Germany Adds Nearly 1% of Electricity
Supply with Solar in Eight Months, October 4, 2010

Chadbourne & Parke Project Finance Newswire, Germany Cuts Solar
Subsidy, April 2010.

RETI discussion draft, RETI Net Short Update - Evaluating the Need for
Expanded Electric Transmission Capacity for Renewable Energy,
February 22, 2010.

U.S. DOE, Stand-Alone Flat-plate Photovoltaic Systems: System Sizing
and Life-Cycle Costing Methodology for Federal Agencies, 1984,
Appendix, p. A-27. ** to be provided**



Exhibit 636:

Exhibit 637:

Exhibit 638:

Exhibit 639:

Exhibit 640:

Exhibit 641:

Exhibit 642:

Exhibit 643:

Exhibit 644:

Exhibit 645:

NREL, Solar Radiation Data Manual for Flat-Plate and Concentrating
Collectors, California cities data:
http://rredc.nrel.gov/solar/pubs/redbook/PDFs/CA.PDF ** to be
provided**

E-mail communication between Don Kondoleon, manager - CEC
Transmission Evaluation Program, and Bill Powers of Powers
Engineering, January 30, 2008 [Exhibit 23 EITP]

Transmission & Distribution World, California bulks up to provide more
transmission capacity, June 1, 2004 [Exhibit 12 EITP]

Anthem Group press release, Central California Renewable Master Plan,
March 2010.

Testimony of Ileene Anderson Re: Impacts to Sensitive Plants and
Wildlife from the Proposed Palen Solar Energy Project, Declaration, and
Resume

Moilanen, A., A.J.A. van Teeffelen, Y. Ben-Haim and S. Ferrier. 2009.
How much compensation is enough? A framework for incorporating
uncertainty and time discounting when calculating offset ratios for
impacted habitat. Restoration Ecology 17(4): 470-478.

Norton, D.A. 2009. Biodiversity offsets: two New Zealand case studies
and an assessment framework. Environmental Management 43(4):698-
706

U.S. Fish and Wildlife Service (USFWS) 2009. Range-wide monitoring
of the Mojave population of the Desert Tortoise: 2007 Annual Report.
Report by the Desert Tortoise Recovery Office, U.S. Fish and Wildlife
Service, Reno, Nevada. Pgs. 77

Gowan, T. and K.H. Berry. 2009. Progress Report for 2009: The Health
Status of Translocated Desert Tortoises (Gopherus agassizii) in the Fort
Irwin Translocation Area and Surrounding Release Plots, San Bernardino

County, California: Year 2. for National Training Center Fort Irwin. Pgs.
27.

Independent Science Advisors (ISA) 2010. Recommendations of
Independent Science Advisors for the California Desert Renewable
Energy Conservation Plan (DRECP). Prepared For Renewable Energy
Action Team. Prepared By The DRECP Independent Science Advisors.
DRECP-1000-2010-008. August 2010. Pgs. 172
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Exhibit 647:

Exhibit 648:

Exhibit 649:

Exhibit 650:

Exhibit 651:

Exhibit 652:

Exhibit 653:

Exhibit 654:

Exhibit 655

Exhibit 656:

Exhibit 657:
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USFWS 2010. Translocation of desert tortoises (Mojave population) from
project development sites: Plan development guidance. U.S. Fish and
Wildlife Service. August 2010. Pgs. 11 Available at
http://www.fws.gov/ventura/speciesinfo/protocols_guidelines/

BLM 2002. NECO map 2-21. In Appendix A of Northern and Eastern
Colorado Plan.

USFWS 1994. Desert tortoise (Mojave population) Recovery Plan. U.S.
Fish and Wildlife Service, Portland, Oregon. 73 pages plus appendices.

Murphy, R.W., K.H. Berry, T. Edwards and A.M. McLuckie. 2007. A
genetic assessment of the recovery units for the Mojave population of the
desert tortoise, Gopherus agassizii. Chelonian Conservation 6(2): 229-
251.

Barrows, C.W. 1997. Habitat relationships of the Coachella Valley fringe-
toed lizard (Uma inornata). Southwestern Naturalist 42(2): 218-223.

Esque, T.C., K.E. Nussear, K.K. Drake, A.D. Walde, K.H. Berry, R.C.
Averill-Murray, A. Peter Woodman, W.I. Boarman, P.A. Medica, J. Mack
and J.S. Heaton. 2010. Effects of subsidized predators, resource
variability and human population density on the desert tortoise populations
in the Mojave desert, USA. Endangered Species Research 12: 167-177.

McCrary, M.D. 1986. Avian Mortality at a Solar Energy Power Plant.
Journal of Field Ornithology 57(2): 135-141

Klem, D. 1990. Collisions Between Birds and Windows: Mortality and
Prevention. Journal of Field Ornithology 61(1): 120-128.

Erickson, W.P., G. D Johnson, and D.P. Young, Jr. 2005. A Summary
and Comparison of Bird Mortality form Anthropogenic Causes with an
Emphasis on Collisions. USDA Forest Service Gen. Tech. Rep. PSW-
GTR-191. pgs. 1029-1042

: Wilkerson R.L. and R.B. Siegel. 2010. Assessing changes in the

distribution and abundance of burrowing owls in California, 1993-2007.
Bird Populations 10: 1-36.

Institute for Bird Populations (IBP) 2008. Breeding Burrowing Owl
Survey Newsletter, Spring 2008. pgs.4.

Manning, J.A. 2009. Burrowing owl population size in the Imperial
Valley, California: survey and sampling methodologies for estimation.
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Final report to the Imperial Irrigation District, Imperial, California, USA,
April 15, 2009. Pgs 193.

USFWS 2003. Status Assessment and Conservation Plan for the Western
Burrowing Owl in the United States. Biological Technical Publication
BTP-R6001-2003. Pgs 120.

Dunn, R.R. 2005. Modern Insect Extinctions, the Neglected Majority.
Conservation Biology 19 (4): 1030-1036.

: Belnap, J. 2006. The potential roles of biological soil crusts in dryland

hydrologic cycles. Hydrologic Processes 20: 3159-3178.

Belnap, J. 2001. Biological Soil Crusts and Wind Erosion. Chapter 25 in
Ecological Studies Vol. 150. J. Belnap and O.L. Lange (eds.) Biological
soil crusts: structure, function and Management. Springer-Verlag, Berlin
Heidelberg. Pgs. 9.

Belnap, J. and D. Eldridge 2001. Distrurbance and Recovery of
Biological Soil Crusts. Chapter 27 in Ecological Studies Vol. 150. J.
Belnap and O.L. Lange (eds.) Biological soil crusts: structure, function
and Management. Springer-Verlag, Berlin Heidelberg. Pgs. 21.

Brown, D.E. and R.A. Minnich. 1986. Fire and Changes in Creosote
Bush Scrub of the Western Sonoran Desert, CA. American Midland
Naturalist 116(2): 411-422.

Lovich, J. E. and D. Bainbridge 1999. Anthropogenic Degradation of the
Southern California Desert Ecosystem and Prospects for Natural Recovery
and Restoration. Environmental Management 24(3): 309-326.

Brooks, M.L. 2000. Competition Between Alien Annual Grasses and
Native Annual Plants in the Mojave Desert. American Midland Naturalist
144: 92-108.

Brooks, M. L. and J. V. Draper. 2006. Fire effects on seed banks and
vegetation in the Eastern Mojave Desert: implications for post-fire
management, extended abstract, U.S. Geological Survey, Western
Ecological Research Center, Henderson, Nevada, 3 p.

Brooks, M.L. and R.A. Minnich. 2007. Fire in the Southeastern Deserts
Bioregion. Chp 16 in: Sugihara, N.G., J.W. van Wagtendonk, J. Fites-
Kaufman, K.E. Shaffer, and A.E. Thode (eds.). Fire in California
Ecosystems. University of California Press, Berkeley.



Exhibit 667: Dutcher, K. E. 2009. The effects of wildfire on reptile populations in the
Mojave National Preserve, California. Final Report to the National Park
Service, California State University, Long Beach. Pgs 28.

Additional Documents Cited in Testimony: Official Notice Requested

Energy Action Plan I: http://www.energy.ca.gov/energy_action_plan/2003-05-
08 _ACTION_PLAN.PDF

Energy Action Plan II: http://www.energy.ca.gov/energy_action_plan/2005-09-
21_EAP2 FINAL.PDF

CEC, 2009 Integrated Energy Policy Report (IEPR) — Final Committee Report,

December 2009. http://www.energy.ca.gov/2009publications/CEC-100-2009-003/CEC-100-2009-003-
CMEF.PDF

CEC, 2007 Integrated Energy Policy Report, December 2007
http://www.energy.ca.gov/2007publications/CEC-100-2007-008/CEC-100-2007-008-CMF.PDF

CEC, Large Solar Energy Projects webpage:
http://www.energy.ca.gov/siting/solar/index.html

CALIFORNIA ROOFTOP PHOTOVOLTAIC (PV) RESOURCE ASSESSMENT AND
GROWTH POTENTIAL BY COUNTY, Navigant for CEC, September 2007
CEC-500-2007-048 http://www.energy.ca.gov/2007publications/ CEC-500-2007-
048/CEC-500-2007-048.PDF

RETI, Phase 1A Final Report, August 2008, Appendix B,
http://www.energy.ca.gov/2008publications/RETI-1000-2008-002/RETI-1000-2008-002-
F.PDF

Renewable Energy Transmission Initiative, RETI Phase 1B Final Report, January 2009,
http://www.energy.ca.gov/2008publications/RETI-1000-2008-003/RETI-1000-2008-003-F.PDF

RETI, Phase 2B Final Report, May 2010,
http://www.energy.ca.gov/2010publications/RETI-1000-2010-002/RETI-1000-2010-002-
F.PDF

CEC, Chula Vista Energy Upgrade Project - Application for Certification (07-AFC-4)
San Diego County, Final Commission Decision, June 2009.
http://www.energy.ca.gov/2009publications/ CEC-800-2009-001/CEC-800-2009-001-
CME.PDF
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CEC, Strategic Transmission Investment Plan, November 2005,
http://www.energy.ca.gov/2005publications/CEC-100-2005-006/CEC-100-2005-006-CTD.PDF
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I. Introduction

My testimony addresses: 1) the inadequate analysis of the distributed photovoltaic (PV)
alternative to the proposed Palen Solar Power Plant (PSPP) in the Revised Staff Analysis
(RSA), and 2) the proposed Westlands Water District Competitive Renewable Energy Zone,
located on retired farmland in the Central Valley and served by 5,000 MW of existing
transmission capacity, as a superior alternative location for central station solar projects like
PSPP.

I am a registered professional mechanical engineer in California with over 25 years of experience
in the energy and environmental fields. I have permitted five 50 MW peaking turbine
installations in California, as well as numerous gas turbine, microturbine, and engine
cogeneration plants around the state. I organized conferences on permitting gas turbine power
plants (2001) and dry cooling systems for power plants (2002) as chair of the San Diego Chapter
of the Air & Waste Management Association. I am the author of the October 2007 strategic
energy plan for the San Diego region titled “San Diego Smart Energy 2020.” The plan uses the
state’s Energy Action Plan as the framework for accelerated introduction of local renewable and
cogeneration distributed resources to reduce greenhouse gas emissions from power generation in
the San Diego region by 50 percent by 2020. I am the author of several 2009 articles in Natural
Gas & Electricity Journal on use of large-scale distributed solar PV in urban areas as a cost-
effective substitute for new gas turbine peaking capacity.

IL. Rooftop PV Is at the Top of the Energy Action Plan Loading Order

The March 2010 RSA states, in discussing the conservation and demand-side management
alternative to PSPP, that cost-effective energy efficiency is the resource of first choice in meeting
California’s energy needs (p. B.2-80):

“Conservation and demand-side management consist of a variety of approaches to

reduce of electricity use, including energy efficiency and conservation, building and
appliance standards, and load management and fuel substitution. In 2005 the Energy
Commission and CPUC’s Energy Action Plan II declared cost effective energy efficiency as
the resource of first choice for meeting California’s energy needs.”

The CEC and the CPUC developed the “Energy Action Plan” in 2003 to guide strategic energy
decisionmaking in California. The Energy Action Plan establishes the energy resource “loading
order,” or priority list that defines how California’s energy needs are to be met. Energy Action
Plan I was published in May 2003." Energy Action Plan I describes the loading order in the
following manner (p. 4):

“The Action Plan envisions a “loading order” of energy resources that will guide
decisions made by the agencies jointly and singly. First, the agencies want to
optimize all strategies for increasing conservation and energy efficiency to minimize
increases in electricity and natural gas demand. Second, recognizing that new
generation is both necessary and desirable, the agencies would like to see these
needs met first by renewable energy resources and distributed generation. Third,
because the preferred resources require both sufficient investment and adequate

time to “get to scale,” the agencies also will support additional clean, fossil fuel,

" Energy Action Plan I: http://www.energy.ca.gov/energy_action_plan/2003-05-08 ACTION PLAN.PDF




central-station generation. Simultaneously, the agencies intend to improve the bulk
electricity transmission grid and distribution facility infrastructure to support growing
demand centers and the interconnection of new generation.”

Energy Action Plan I, Under “Optimize Energy Conservation and Resource Efficiency,” states
(p. 5):

“Incorporate distributed generation or renewable technologies into energy efficiency
standards for new building construction.”

Energy Action Plan I identifies rooftop PV as a de facto energy efficiency measure with this
statement. As noted in the PSPP March 2010 RSA (p. B.2-80), energy efficiency is at the top of
the loading order. Energy Action Plan I also states, Under “Promote Customer and Utility-
Owned Distributed Generation,” (p. 7):

“Distributed generation is an important local resource that can enhance reliability and
provide high quality power, without compromising environmental quality. The state is
promoting and encouraging clean and renewable customer and utility owned distributed
generation as a key component of its energy system. Clean distributed generation should
enhance the state’s environmental goals. This determined and aggressive commitment to
efficient, clean and renewable energy resources will provide vision and leadership to others
seeking to enhance environmental quality and moderate energy sector impacts on climate
change. Such resources, by their characteristics, are virtually guaranteed to serve California
load. With proper inducements distributed generation will become economic.

e Promote clean, small generation resources located at load centers.
e Determine system benefits of distributed generation and related costs.

e Develop standards so that renewable distributed generation may participate in the
Renewable Portfolio Standard program.”

Energy Action Plan I prioritizes rooftop PV as the preferable renewable resource, but indicates
obliquely that it is costly and that in any case distributed PV is not eligible to participate in the
Renewable Portfolio Standard (RPS) program. Therefore investor-owned utilities have no
incentive to develop distributed PV resources. Since Energy Action Plan I was approved in 2003,
PV cost has dropped dramatically. Commercial distributed PV is half the cost it was in 2003 and
costs continue to drop. Residential PV is following quickly behind. Distributed PV is also now
eligible for the RPS program.

Energy Action Plan IT was adopted in September 2005.° The purpose of Energy Action Plan IT is
stated as (p. 1): “EAP Il is intended to look forward to the actions needed in California over the
next few years, and to refine and strengthen the foundation prepared by EAP 1.” Energy Action
Plan II reaffirms the loading order stating (p. 2):

“EAP II continues the strong support for the loading order — endorsed by Governor
Schwarzenegger — that describes the priority sequence for actions to address increasing
energy needs. The loading order identifies energy efficiency and demand response as the

2 CPUC Press Release — Docket A.08-03-015, CPUC Approves Edison Solar Roof Program, June 18, 2009. “The
energy generated from the project will be used to serve Edison’s retail customers and the output from these facilities
will be counted towards Edison’s RPS goals.”

? Energy Action Plan II: http://www.energy.ca.gov/energy_action_plan/2005-09-21 EAP2_FINAL.PDF




State’s preferred means of meeting growing energy needs. After cost-effective efficiency
and demand response, we rely on renewable sources of power and distributed generation,
such as combined heat and power applications. To the extent efficiency, demand
response, renewable resources, and distributed generation are unable to satisfy increasing
energy and capacity needs, we support clean and efficient fossil-fired generation.”

The CEC’s 2009 Integrated Energy Policy Report (IEPR) — Final Committee Report (December
2009), underscores the integration of building PV as a critical component of “net zero” energy
use targets for new residential and commercial construction, under the heading “Energy
Efficiency and the Environment,” explaining:*

“With the focus on reducing GHG emissions in the electricity sector, energy efficiency takes
center stage as a zero emissions strategy. One of the primary strategies to reduce GHG
emissions through energy efficiency is the concept of zero net energy buildings. In the 2007
IEPR, the Energy Commission recommended increasing the efficiency standards for
buildings so that, when combined with on-site generation, newly constructed buildings could
be zero net energy by 2020 for residences and by 2030 for commercial buildings.

A zero net energy building merges highly energy efficient building construction and state-of-
the-art appliances and lighting systems to reduce a building’s load and peak requirements and
includes on-site renewable energy such as solar PV to meet remaining energy needs. The
result is a grid-connected building that draws energy from, and feeds surplus energy to, the
grid. The goal is for the building to use net zero energy over the year.”

The PSPP March 2010 RSA acknowledges the state’s commitment to net zero residential and
commercial buildings, stating (p. B.2-81):

“The CPUC, with support from the Governor’s Office, the Energy Commission, and the
California Air Resources Board, among others, adopted the California Long-Term
Energy Efficiency Strategy Plan for 2009 to 2020 in September 2008 (CPUC 2008). The
plan is a framework for all sectors in California including industry, agriculture, large and
small businesses, and households. Major goals of the plan include:

e All new residential construction will be zero net energy by 2020;

e All new commercial construction will be zero net energy by 2030;

e Heating, ventilation, and air conditioning industries will be re-shaped to deliver
maximum performance systems;

e Eligible low-income customers will be able to participate in the Low Income Energy
Efficiency program and will be provided with cost-effective energy efficiency
measures in their residences by 2020.”

The RSA is flawed in its failure to identify rooftop PV as a higher priority in the Energy Action
Plan loading order, and California’s long-term energy efficiency strategy plan, than utility-scale
remote solar resources like PSPP. Rooftop (or parking lot) distributed PV is an integral
component of the long-term energy efficiency strategy plan adopted by the CPUC in 2008.
Rooftop solar can be added rapidly. Germany added 4,900 MW of primarily rooftop PV in the
first eight months of 2010.> This is equivalent to one 500 MW PSPP every month.

* CEC, 2009 Integrated Energy Policy Report (IEPR) — Final Committee Report, December 2009, p. 56.
> Renewable Energy World, Germany Adds Nearly 1% of Electricity Supply with Solar in Eight



Energy Action Plan II declares cost-effective energy efficiency as the resource of first choice for
meeting California’s energy needs. The CEC rejection of distributed PV as a superior alternative
to the proposed PSPP solar thermal projects ignores the integral role of distributed PV in the
CEC’s own definition of energy efficiency and net zero buildings in the 2009 IEPR.

I11.

RSA Rationale for Eliminating Rooftop PV is Flawed

The March 2010 RSA correctly describes that a distributed rooftop PV alternative has essentially
no environmental impact, stating (p. B.2-64):

Distributed solar PV is assumed to be located on already existing structures or disturbed
areas so little to no new ground disturbance would be required and there would be few
associated biological impacts.

Relatively minimal maintenance and washing of the solar panels would be required.

Because most PV panels are black to absorb sun, rather than mirrored to reflect it, glare
would be minimal relative to reflective technologies (like PSPP).

Additionally, the distributed solar PV alternative would not require the additional
operational components, such as dry-cooling towers, substations, transmission
interconnection, maintenance and operation facilities with corresponding visual impacts.

The RSA then eliminates distributed PV, citing a number of reasons why achieving 500 MW of
distributed PV is not a feasible substitute for PSPP (RSA, pp. B.2-64, B.2-65):

Would require accelerated deployment of distributed PV at more than double the historic
rate of deployment under the California Solar Initiative.

Would require lower PV cost - distributed PV is higher cost than central station solar
thermal.

Integrating large amounts of distributed PV on distribution systems throughout California
presents challenges — will require development of a new transparent distribution planning
framework.

Each of these justifications for elimination of distributed PV is flawed, as explained in the
following paragraphs.

A. Distributed PV Is Already Being Deployed at a Much Faster Rate in California than
Central Station Solar Thermal

The RSA notes that more than 500 MW of distributed PV was in operation in California through
May 2009, and that the PV installation rate doubled between 2008 and 2007 (p. B-62). California
has approximately 360 MW of installed solar thermal capacity as of June 2010. With the
exception of the 5 MW eSolar power tower demonstration project that came online in 2009 (p.
B.2-63), all of this solar thermal capacity was installed between 1984 and 1990.°

Months, October 4, 2010. 4,900 MWdc is equivalent to approximately 4,000 MWac at a dc-to-ac conversion factor
0of 0.82. 4,000 MWac/8 months = 500 MWac/month.
% CEC, Large Solar Energy Projects webpage: http://www.energy.ca.gov/siting/solar/index.html



The RSA correctly describes that both SCE and PG&E, the two largest investor-owned utilities
(IOU) in California, are constructing large distributed PV projects (p. B.2-62). SDG&E has a 100
MW distributed PV project in development. The 500 MW SCE urban PV project was approved
by the CPUC in June 2009. The 500 MW PG&E distributed PV project was approved by the
CPUC in April 2010. These projects are RPS-eligible and will consist of a 250 MW I0U-owned
component and a 250 MW third-party component. The power purchase agreement (PPA)
between PSPP and SCE is same type of contract mechanism that is being used by SCE to
contract for the 250 MW third-party component of its distributed PV project.

Progress in distributed PV installation rates under the California Solar Initiative (CSI) program
provides no insight into the ability of the solar industry to carry-out multiple large-scale
distributed PV projects simultaneously, in the range of 250 to 500 MW each, in California. The
CSI program is not the vehicle that will be used to build these projects. These projects will be
built under long-term PPAs between the distributed PV project developer and a utility within the
framework of the RPS program.

An example is the PPA between PG&E and Sempra Generation for 10 MW of fixed thin-film PV
in Nevada.” Sempra Generation is constructing an additional 48 MW of thin-film PV at the
Nevada site that will also be under contract to PG&E (p. B.2-60). Sempra Resources is the
holding company that owns both Sempra Generation and SDG&E. The PG&E/Sempra PPA is a
technology-differentiated renewable energy contract at a price incrementally higher than the
market price referent (MPR) to assure that the project developer, Sempra Generation, makes a
reasonable return on its investment. The contract is in effect the equivalent of a technology
differentiated feed-in tariff for solar power. No incentives beyond the federal investment tax
credit and accelerated depreciation available to any solar energy project were necessary. No
incentives beyond those already available would be necessary to build 500 MW of distributed
PV under a long-term PPA to substitute for PSPP.

Sempra Generation touts the cost of power generated by its 10 MW PV installation in Nevada as
“the lowest cost solar energy in the world.”® The company specifically mentions solar thermal
projects like PSPP as producing higher-cost solar energy, stating:’

“Sempra has also evaluated solar thermal power technologies, which use a field of mirrors to
concentrate the sunlight to produce heat for electricity generation. The company has found
that using solar panels is the cheaper option, (CEO) Allman said. He noted that some of the
solar thermal power technologies, such as the use of a central tower for harvesting the heat
and generating steam, have yet to be proven commercially.”

SCE has a similar RPS-eligible PPA with NRG for the output of a 21 MW fixed thin-film PV
array in Blythe, California.'® This project began operation in December 2009 (p. B.2-60).

" CPUC Resolution E-4240, Approval of a power purchase agreement (PPA) for generation from a new solar
photovoltaic facility between PG&E and El Dorado Energy, LLC (Sempra Generation), May 18, 2009.

8 GreenTech Media, Sempra Wants 300 MW Plus of Solar in Arizona, April 22, 2009. "The electricity we are
getting out of the 10-megawatt is the lowest cost solar energy ever generated from anywhere in the world.” (CEO
Michael Allman).

? Tbid.

' First Solar press release, First Solar Sells California Solar Power Project to NRG, November 23, 2009.



B. I0Us and California’s Energy Policy Makers Acknowledge the Obvious Benefits of
Large-Scale Distributed PV Projects as a Direct Complement/Substitute for Remote
Central Station Renewable Energy and Associated Transmission

SCE expressed confidence in its March 2008 application to the CPUC for a 250 to 500 MW
urban PV project that it can absorb thousands of MW of distributed PV without additional
distribution substation infrastructure, stating “SCE’s Solar PV Program is targeted at the vast
untapped resource of commercial and industrial rooftop space in SCE’s service territory”'' and
“SCE has identified numerous potential (rooftop) leasing partners whose portfolios contain
several times the amount of roof space needed for even the 500 MW program.”'?

SCE stated it has the ability to balance loads at the distribution substation level to avoid having
to add additional distribution infrastructure to handle this large influx of distributed PV power."
SCE explains:

“SCE can coordinate the Solar PV Program with customer demand shifting using existing
SCE demand reduction programs on the same circuit. This will create more fully utilized
distribution circuit assets. Without such coordination, much more distribution equipment may
be needed to increase solar PV deployment. SCE is uniquely situated to combine solar PV
Program generation, customer demand programs, and advanced distribution circuit design
and operation into one unified system. This is more cost-effective than separate and
uncoordinated deployment of each element on separate circuits.”"*

SCE also notes that it will be able to remotely control the output from individual PV arrays to
prevent overloading distribution substations or affecting grid reliability:"

“The inverter can be configured with custom software to be remotely controlled. This would
allow SCE to change the system output based on circuit loads or weather conditions.”

As SCE states, “Because these installations will interconnect at the distribution level, they can be
brought on line relatively quickly without the need to plan, permit, and construct the
transmission lines.”'® This statement was repeated and expanded in the CPUC’s June 18, 2009
press release regarding its approval of the 500 MW SCE urban PV project:'’

Added Commissioner John A. Bohn, author of the decision, “This decision is a major step
forward in diversifying the mix of renewable resources in California and spurring the
development of a new market niche for large scale rooftop solar applications. Unlike other
generation resources, these projects can get built quickly and without the need for expensive
new transmission lines. And since they are built on existing structures, these projects are
extremely benign from an environmental standpoint, with neither land use, water, or air
emission impacts. By authorizing both utility-owned and private development of these
projects we hope to get the best from both types of ownership structures, promoting
competition as well as fostering the rapid development of this nascent market.”

"' SCE Application A.08-03-015, Solar Photovoltaic (PV) Program Application, March 27, 2008, p. 6.
2 SCE Application A.08-03-015, Solar Photovoltaic (PV) Program Testimony, March 27, 2008, p. 44.
> SCE Application A.08-03-015, Solar Photovoltaic (PV) Program Application, March 27, 2008, pp. 8-9.
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Ibid, p. 9.
!> SCE Application A.08-03-015, Solar Photovoltaic (PV) Program Testimony, March 27, 2008, p. 27.
16 .
Ibid, p. 6.
7 CPUC Press Release — Docket A.08-03-015, CPUC Approves Edison Solar Roof Program, June 18, 2009.



The CPUC made a similar observation with its approval of the PG&E 500 MW distributed PV
project in April 2010:'®

“This solar development program has many benefits and can help the state meet its
aggressive renewable power goals,” said CPUC President Michael R. Peevey. “Smaller scale
projects can avoid many of the pitfalls that have plagued larger renewable projects in
California, including permitting and transmission challenges. Because of this, programs
targeting these resources can serve as a valuable complement to the existing Renewables
Portfolio Standard program.”

The use of the term “smaller scale” in the CPUC press release is a misnomer. Clearly a 500 MW
distributed PV project is the same size as the 500 MW PSPP solar thermal project. Individual
rooftop PV arrays in a large distributed PV project are functionally equivalent to single rows of
reflective mirrors in a solar thermal project. Each rooftop or row is a small contributor to a much
bigger whole.

C. 1I0Us Need Only Provide a Basic Level of Existing Information on Individual
IOU Substation Capacities to PV Developers to Interconnect Over 13,000 MW of
Distributed PV with Minimal Interconnection Cost

The CPUC has also calculated, for the entire inventory of approximately 1,700 existing IOU
substations, the amount of distributed PV that could be accommodated with minimal
interconnection cost based on the following reasoning:'’

“Rule 21 specifies maximum generator size relative to the peak load on the load at the point
of interconnection at 15%. So, for example, if a generator is interconnected on the low side
of a distribution substation bank with a peak load of 20 MW, the maximum Rule 21
interconnection criteria would allow a 3 MW system (3 MW = 15% * 20 MW).

However, the 15% criterion, which is established for all generators regardless of type, was
adjusted to 30% for the purposes of determining the technical potential of PV. The 15% limit
is established at a level where it is unlikely the generator would have a greater output than
the load at the line segment, even in the lowest load hours in the off-peak hours and seasons
(such as the middle of the night and in the spring). Since the peak output for photovoltaics is
during the middle of the day, PV is unlikely to have any output when loads are lowest.
Therefore, a 30% criterion was used for technical interconnection potential estimates. The
discussion was held with utility distribution engineers, however, we did not consider formal
engineering studies or Rule 21 committee deliberation since the purpose of the analysis was
only to define potential.”

As a component of the DG FIT development process, the CPUC requested data on peak loads at
all IOU substations from the IOUs and compiled that information graphically as shown in Figure

'8 CPUC Press Release — Docket A.09-02-019, CPUC Approves Solar PV Program for PG&E, April 22, 2010.

' CPUC Rulemaking R.08-08-009 — California RPS Program, Administrative Law Judge’s Ruling on Additional
Commission Consideration of a Feed-In Tariff, Attachment A - Energy Division FIT Staff Proposal, March 27, 2009,
p. 15.



1. According to the CPUC, this data was obtained from IOU distribution engineers.” I calculate
that approximately 13,300 MW of PV can be connected directly to IOU substation load banks
based on the data in Figure 1. The supporting calculations for this estimate are provided in Table
1.

The I0Us provide about two-thirds of electric power supplied in California, with publicly-owned
utilities like the Los Angeles Department of Water & Power and the Sacramento Municipal
Utility District and others providing the rest.”’ Assuming the substation capacity pattern in
Figure 1 is also representative of the non-IOU substations, the total California-wide PV that
could be interconnected at substation low-side load banks with no substantive substation
upgrades would be [13,300/(2/3)] = 19,950 MW.

Figure 1. IOU Substation peak loads, 30% of peak load, and 10 MW reference line
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2 CPUC Rulemaking R.08-08-009 — California RPS Program, Administrative Law Judge’s Ruling on Additional
Commission Consideration of a Feed-In Tariff, Attachment A - Energy Division FIT Staff Proposal, March 27, 2009,
pp- 15-16.

I CEC, 2007 Integrated Energy Policy Report, December 2007, Figure 1-11, p. 27.



Table 1. Calculation of distributed PV interconnection capacity to existing IOU substations
with minimal interconnection cost from data in Figure 1

Substation | Number of Calculation of distributed PV that could be Total distributed
range substations interconnected with minimal substation PV potential

upgrades (MW) (MW)

1-200 200 average peak ~60 MW x 0.30 = 18 MW 3,600
201-500 300 average peak ~45 MW x 0.30 = 13.5 MW 4,000
501-800 300 average peak ~30 MW x 0.30= 9 MW 2,700
801-1,000 200 average peak ~20 MW x 0.30 = 6 MW 1,200
1,001-1,600 600 average peak ~10 MW x 0.30 = 3 MW 1,800
Distributed PV total: 13,300

In sum, approximately 20,000 MW of distributed PV interconnection capacity is available now
in California that would require little or no substation upgrading to accommodate the PV.

D. Cost to Upgrade Existing Distribution Substations and Associated Distribution Feeders
to Maximize Distributed PV Deployment is Minimal

An upgrade at the substation would be necessary to accommodate the higher power flows in
cases where distributed PV, concentrated on clusters of large rooftops, could provide up to 100
percent of a single substation’s peak load. A typical 12 kV/69 kV substation can be upgraded to
allow two-way (bidirectional) power flows for up to 100 MW of interconnected distributed PV.
SDG&E estimates the cost to build a new 12 kV/69 kV substation is $25 million.”

The upgrades necessary to allow problem-free bidirectional power flow across an existing
substation is far less than the cost of a new substation. The upgrade would consist of retrofitting
substation metering and protective equipment from one-way power flow to bidirectional power
flow. The cost of such an upgrade for a typical 100 MW distribution substation would be
approximately $500,000.% This is well under 1 percent of the gross capital cost of 100 MW of
state-of-the-art PV at 2010 prices.

Even the cost of a new 100 MW distribution substation, at $25 million, is less than 10 percent of
the gross capital cost of 100 MW of state-of-the-art PV at 2010 prices. The substation upgrade
cost would be relatively minor compared to the gross capital cost of 100 MW of PV arrays, and
would not present a substantive financial hurdle to developing a 100 MW distributed PV
resource concentrated in an area served by a single existing substation.

The 2007 IEPR makes clear that incorporating bidirectional capability into distribution
substation is a commonsense need in a smart grid environment where higher-and-higher levels of
distributed generation are encouraged and expected:**

2 Ibid, p. 5.21.

2 E-mail from M. Martyak, PowerSecure (www.powersecure.com), to B. Powers, Powers Engineering, January 13,
2010. Approximate cost to upgrade older 100 MW distribution substation to full bidirectional flow, assuming four
25 MW load banks with four circuit breakers each (16 total), would be $400,000 to $450,000.

* CEC, 2007 Integrated Energy Policy Report, December 2007, pp. 155-156.




“Utilities spend approximately three-fourths of their total capital budgets on distribution
assets, with about two-thirds spent on upgrades and new infrastructure in most years. These
investments will remain for 20 to 30 or more years. As utilities throughout the state plan to
build new distribution assets and replace old assets, the magnitude of these investments
suggests that the state must understand what it is investing in and whether these investments
will result in a distribution system that will serve customers in the future. Planning for
investment in these assets should include requiring utilities, before undertaking investments
in non-advanced grid technologies, to demonstrate that alternative investments in advanced
grid technologies that will support grid flexibility have been considered, including from a
standpoint of cost effectiveness.”

The CPUC assumes that larger PV arrays will be connected directly to the substation low-side
(12 kV) load bank. SDG&E estimated that the cost of a 10 MW feeder is $0.6 million per mile.”
The cost of a 3-mile long dedicated feeder from multiple rooftop PV arrays with a combined
capacity of 10 MW to the low-side bus of the substation would be less than $2 million based on
SDG&E’s cost estimate.

The current capital cost for state-of-the-art commercial rooftop PV is approximately
$3,700/kW,.. The gross capital cost of 10 MW of rooftop PV at current prices would be
$3,700/kW x (1,000 kW/MW) x 10 MW = $37 million. The cost to construct a dedicated feeder
to interconnect 10 MW of rooftop PV would be approximately 5 percent of the gross project
capital cost. This is a relatively minor cost and represents no financial impediment to developing
urban rooftop PV resources.

E. There Is No Security Justification for IOU’s Withholding Information on
Substation Capacities and Locations from Private PV Developers, and No
Economic or Technical Justification for Failure to Incorporate Smart Grid
Features in New and Upgraded Distribution Substations

The March 2010 RSA notes that accommodating large quantities of distributed generation PV
located at customer sites efficiently and cost-effectively will require the development of a new,
transparent distribution planning framework (p. B.2-65). Transparent distribution planning by the
IOUs is a reasonable expectation. Lack of transparent distribution planning is not a credible
justification by an IOU or the CEC to reject distributed PV as a substitute for PSPP.

The CEC is already on record advocating that [OUs must incorporate smart grid elements,
including bidirectional power flow, into new and upgraded distribution substations.* It would
likely come as a surprise to most California ratepayers that it is not already standard practice for
California IOUs to incorporate bidirectional power flow capability into any new distribution
substation or major upgrade of an existing substation. As noted, approximately 20,000 MW of
distributed PV can flow into California distribution substations without retrofitting these
substations for bidirectional power flow. The lack of bidirectional power flow capability on

> Application No. 06-08-010, Matter of the Application of San DiegoGas & Electric Company (U-902-E) for a
Certificate of Public Convenience and Necessity for the Sunrise Powerlink Transmission Project, Chapter 5:
Prepared Rebuttal Testimony of SDG&E in Response to Phase 2 Testimony of Powers Engineering, March 28,
2008, p. 5.20.

6 CEC, 2007 Integrated Energy Policy Report, December 2007, pp. 155-156.
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California distribution substations is not a short- or mid-term impediment to maximizing
distributed PV deployment.

However, at some point over the operational lifetime of a new or upgraded distribution
substation it is prudent to assume that failure to equip the substation to accommodate
bidirectional power flow will act as an artificial brake on the quantity of distributed PV the
substation can accept. Equipping a distribution substation for bidirectional power flow is not
expensive, costing in the range of $500,000 for a typical 100 MW distribution substation. Failure
of IOUs to incorporate smart grid features as standard elements in new and upgraded distribution
substations is not a credible justification by an IOU or the CEC to reject distributed PV as a
substitute for PSPP.

The rationale put forth for restricting information to private distributed PV project developers
includes “Providing details on distribution system could compromise homeland security” and
“Information on peak loads and system configuration may be considered commercially
sensitive.””’ There is no sound basis for these two justifications.

In the first instance, climate change is seen as a major threat to national security by the U.S.
defense establishment.”® Withholding information that would allow rapid progress on addressing
climate change on homeland security grounds is contrary to the national security interest.
Secondly, all IOU expenditures are passed on to customers. The withholding of information on
peak loads and system configuration by the IOU to protect unsubstantiated commercial
sensitivity concerns, to the extent it prevents the rapid deployment of competitively-bid
distributed PV in urban centers at or near the point-of-use, would have a potentially substantial
negative impact on ratepayers and slow progress on addressing climate change.

Much of the necessary information is already in the public domain in some form and should be
compiled and made available to distributed PV developers in a transparent and efficient format.
For example, the CPUC already has the data on IOU substation interconnection limitations as
shown in Figure 1. Another example is information on the location of IOU substations. Maps
showing the location of all IOU substations are readily available for purchase from the CEC
Cartography Unit.

The province of Ontario (Canada) makes publicly-available information on substation location
and available capacity to facilitate the development of distributed PV in the province.” This
same information protocol should be followed by California IOUs.

Finally, SCE must provide this type of information to third-party PV developers for the 250 MW
private PV developer set-aside component of its 500 MW urban PV project approved by the
CPUC in June 2009.

" E3 and Black & Veatch, Straw proposal of solution to address short-term problem of information gap,
presentation at CPUC Re-DEC Working Group Meeting, December 9, 2009, p. 9. Online at:
http://www.cpuc.ca.gov/PUC/energy/Renewables/Re-DEC.htm

% New York Times, Climate Change Seen as Threat to U.S. Security, August 9, 2009.

? B3 and Black & Veatch, Straw proposal of solution to address short-term problem of information gap,
presentation at CPUC Re-DEC Working Group Meeting, December 9, 2009, p. 8.
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F. There is Sufficient Existing Large Commercial Roof Space in PG&E and SCE
Territories to Build at Least Fifteen PSPP Plants

The 2009 IEPR Final Committee Report recognizes the huge technical potential of rooftop
distributed PV to meet California’s renewable energy targets, stating:>

“Recent studies indicate substantial technical potential for distribution-level generation
resources located at or near load. A 2007 estimate from the Energy Commission suggests that
there is roof space for over 60,000 MW of PV capacity, although the study did not factor in
roof space that is shaded or being used for another purpose.”

60,000 MW is approximately the peak summertime load for all of California, and 120 times the
500 MW capacity of PSPP. It is important to note that the 2009 IEPR document is incorrect in
asserting the 2007 rooftop PV estimate did not factor in roof shading or other limitations. The
60,000 MW estimate assumes only 24 percent of the rooftop of a typical tilt-roof residential
rooftop is available for PV, and only 60 to 65 percent of flat-roof commercial rooftops are
available for PV. The rationale for these estimates is explained in the 2007 (Navigant) estimate.”’

The 60,000 MW rooftop PV estimate by Navigant does not account for any of the distributed PV
described in the Renewable Energy Transmission Initiative (RETI) process. RETI is California’s
ongoing renewable energy transmission siting process. RETI evaluated a distributed PV
alternative that would produce 27,500 MWac from 20 MW increments of ground-mounted PV
arrays at 1,375 non-urban substations around the state.*” This is similar to the approach that
PG&E is following. Constructing distributed PV arrays around substations is the primary focus
of PG&E’s 500 MW distributed PV project.*

Black & Veatch is the engineering contractor preparing the RETI reports. Energy &
Environmental Economics, Inc. (E3) is the engineering contractor that prepared the June 2009
CPUC preliminary analysis of the cost to reach 33 percent renewable energy by 2020. These two
firms were contracted by the CPUC to lead the CPUC’s renewable distributed generation
coalition (“Re-DEC”) working group process. The presentation of E3 and Black & Veatch at the
December 9, 2009 initial meeting of the Re-DEC Working Group included an estimate of over
8,000 MWac of large commercial roof space in SCE and PG&E service territories in close
proximity to existing distribution substations.*

Black & Veatch used GIS to identify large roofs in California and count available large roof
area. The criteria used to select rooftops included:

Urban areas with little available land
Flat roofs larger than ~1/3 acre

Assume 65 percent usable space on roof
Within 3 miles of distribution substation

* CEC, 2009 Integrated Energy Policy Report (IEPR) — Final Committee Report, December 2009, p. 193.

3! See: http://www.energy.ca.gov/2007publications/CEC-500-2007-048/CEC-500-2007-048.PDF

32 Renewable Energy Transmission Initiative, RETI Phase 1B Final Report, January 2009, p. 6-25.

3 PG&E Application A.09-02-019, Application of Pacific Gas and Electric Company to Implement Its Photovoltaic
Program, February 24, 2009.

3 E3 and Black & Veatch, Summary of PV Potential Assessment in RETI and the 33% Implementation

Analysis, presentation at Re-DEC Working Group Meeting, December 9, 2009, p. 24. Online at:
http://www.cpuc.ca.gov/PUC/energy/Renewables/Re-DEC.htm
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The Black & Veatch estimate for PG&E territory is 2,922 MWac. The estimate for SCE territory
is 5,243 MWac. This is a combined rooftop PV capacity of over 8,000 MWac. The combined
large commercial rooftop capacity is more than 16 times the 500 MW capacity of PSPP.

Large commercial rooftop PV capacity is a subset of the universe of all commercial rooftop
capacity, which includes medium and small commercial rooftops as well. A 2004 Navigant study
prepared for the Energy Foundation estimated the 2010 commercial rooftop PV capacity in
California at approximately 37,000 MWdc.*® There is a tremendous amount of commercial roof
space available for PV.

G. RSA Uses Outdated PV Cost Assumption to Erroneously Assert PSPP is Lower Cost
than Equivalent Distributed PV Capacity

There is no justification for the RSA using an obsolete cost assumption to eliminate large-scale
distributed PV as an alternative to the PSPP. The RSA relies on the June 2009 CPUC 33%
Renewables Portfolio Standard Implementation Analysis Preliminary Results assertion that the
cost of a high distributed PV case is significantly higher than the other 33 percent RPS
alternative cases (p. B.2-65). The 33 percent reference case includes 10,000 MW of remote
central station solar plants like PSPP. The assertion that the high distributed generation case is
significantly higher cost than the reference case was incorrect in June 2009 and is definitively
obsolete in June 2010.

The CPUC erroneously assumed a distributed PV cost of over $7/Wac in its June 2009 analysis.
However, the CPUC also analyzed a sensitivity case with the capital cost of fixed thin-film PV at
$3.70/Wac. The CPUC determined that at $3.70/Wac, the cost of the 33 percent standard remote
case and the high DG alternative are similar. RETI has confirmed that the PV pricing cited by the
CPUC in its sensitivity analysis is commercially available and not a projection, stating, “Thin
film solar PV was previously treated as a sensitivity study, but due to falling costs and the
increased prevalence of thin film, it is now being considered as one of the available commercial
technologies in addition to tracking crystalline PV.”*®

Accurate PV pricing data has been available from the SCE urban solar PV application for over
two years. SCE provided an installed cost of $3.50/Wdc (~$4/Wac) in its March 2008
application to the CPUC to build a 250 to 500 MW urban PV project. RETI states that the
commercially available thin-film PV has a capital cost range of $3.60 to $4/Wac, and
commercially available single-axis tracking polysilicon PV has a cost range of $4 to $5/Wac.?’

These PV costs compare to a capital cost range for solar thermal, assumed to be dry-cooled, of
$5.35 to $5.55/Wac. RETI indicates the capacity factor for thin-film PV is essentially the same
as for dry-cooled solar thermal (assuming the same location). The capacity factor for single-axis
tracking polysilicon PV is significantly better than that of dry-cooled solar thermal (assuming the
same location). Operations and maintenance cost for either fixed thin-film PV or single-axis

%> Navigant, PV Grid Connected Market Potential under a Cost Breakthrough Scenario, prepared for The Energy
Foundation, September 2004, p. 83. California commercial rooftop PV potential estimated at approximately 37,000
MWp.

36 RETI, Phase 2B Final Report, May 2010, p. 4-6.

37 1bid, Tables 4-5, 4-7, 4-8, pp. 4-6 and 4-7.
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tracking polysilicon PV is lower than for dry-cooled solar thermal. This RETI data is
summarized in Table 2 below.

Table 2. RETI capital cost, capacity factor, and O&M cost — dry-cooled solar thermal,
fixed thin-film PV, and single-axis tracking polysilicon PV

Solar Technology Capital Cost Capacity Factor O&M Cost
($/kWac) (%) ($/MWh)
Dry-cooled solar thermal 5,350 - 5,550 20 -28 30
Fixed thin-film PV 3,600 — 4,000 20 -27 20-27
Single-axis tracking 4,000 — 5,000 23 -31 17 -25
polysilicon PV

The RSA comment on the capacity factors of solar thermal and rooftop PV is out-of-date (p. B.2-
63): “The Renewable Energy Transmission Initiative (RETI) assumed a capacity factor of
approximately 30 percent for solar thermal technologies and tracking solar PV and
approximately 20 percent capacity factor for rooftop solar PV which is assumed to be
non-tracking, for viable solar generation project locations (B&V 2008; CEC 2009).” As shown
in Table 2, the RETI capacity factors of solar thermal and fixed (rooftop) solar PV are essentially
the same assuming the same location.

The effect of the values in Table 2 on the levelized cost-of-energy (COE) for dry-cooled solar
thermal, fixed thin-film PV, and single-axis tracking polysilicon PV is shown in Table 3.>® The
average levelized COE for either fixed thin-film PV or single-axis tracking polysilicon PV is
significantly lower than the levelized COE of dry-cooled solar thermal plants.

Table 3. RETI cost-of energy (COE) comparison - dry-cooled solar thermal, fixed thin-film
PV, and single-axis tracking polysilicon PV

Solar Technology Levelized COE ($/MWh)
Dry-cooled solar thermal $195 — 226 (mean: $210)
Fixed thin-film PV $135 — 214 (mean: $175)
Single-axis tracking polysilicon PV $138 — 206 (mean: $172)

The CPUC determined that there would be little difference in the cost of meeting state renewable
energy targets by relying predominantly on distributed PV, when current state-of-the-art pricing
is assumed, instead of building 10,000 MW of remote solar capacity under the 33 percent RPS
reference case.” This conclusion was reached despite a number of controversial cost
assumptions by the CPUC that favored the 33 percent RPS reference case.*® An additional
controversial assumption is the low assumed cost of new transmission to realize the 33 percent
reference case. The CPUC assumed the total cost of new transmission would be $12 billion. The

% Ibid, Figure 4-1, p. 4-8.

3 CPUC, 33% Renewables Portfolio Standard Implementation Analysis Preliminary Results, June 2009, p. 31.
* RightCycle Inc. comment letter, working group member response to June 2009 33% Renewables Portfolio
Standard Implementation Analysis Preliminary Results, in response to CPUC request for comments, August 28,
2009.
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current estimate is over $27 billion.*' When current projections regarding the cost of new
transmission and associated upgrades are used, the high distributed generation alternative is more
cost-effective than the 33 percent reference case.

The RETI capital cost values for PV assume 20 MW systems located at distribution substations.
However, even the cost of individual commercial rooftop PV installations is now lower than the
RETI cost of $5.35 to $5.55/Wac for dry-cooled solar thermal plants.

The May 2010 DOE Solar Vision Study (draft) projection of current commercial rooftop PV
capital cost is provided in Figure 3.** These capital cost values are provided in Wdc. As shown in
Figure 2, the current capital cost of commercial rooftop polysilicon PV (multi Si and mono Si) is
approximately $4/Wdc. RETI identifies the range of dc-to-ac conversion factors of 0.77 to
0.85." Using an average dc-to-ac conversion factor of 0.80, the capital cost of commercial
rooftop polysilicon PV is approximately $4/Wdc + 0.80 = $5/Wac. This is incrementally less
than the $5.35 to $5.55/Wac capital cost of dry-cooled solar thermal, and the commercial rooftop
PV array could be as little as 1/ 1,000™ the size of the solar thermal plant. The most common
form of thin-film PV, CdTe (cadmium-telluride), is lower in cost than polysilicon PV at
approximately $3.60/Wdc. This converts to $3.60/Wdc + 0.80 = $4.50/Wac.

Figure 3. Cost of commercial rooftop PV identified by DOE

Commercial Rooftop Solar PV System Prices
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a-Si: amorphous silicon thin-film PV; CIGS: copper-indium-gallium-selenide thin-film PV.

*1J. Firooz, P.E., CAISO: How Its Transmission Planning Process has Lost Sight of the Public’s Interest, April
2010, Table 2, p. 10. Total new transmission and upgrades necessary to realize 33 percent RPS reference case as of
September 2009 - $27.544 billion.

*2 DOE, DOE Solar Vision Study — DRAFT, May 28, 2010, Chapter 4, Figure 4-4, p. 7.

* RETI, Phase 1A Final Report, August 2008, Appendix B, p. 5-5.
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H. Market Price Referent with Adjustment for On-Peak Power Output Benefit of
Distributed PV would be Sufficient Price to Assure Rapid Construction of 500 MW
Distributed PV Alternative to PSPP

The MPR that renewable energy projects are currently compared to, the cost of power generation
from a hypothetical new natural gas-fired baseload power plant, is $0.12126/kWh.* Solar PV
produces a substantial amount of output during on-peak summer demand periods. The electric
power tariff during summer on-peak periods is much higher than the average tariff over the
course of a year. For example, SCE’s tariff pays 3.13 times the base MPR for deliveries during
the summer on-peak period.*> SCE has determined that the adjusted MPR for a distributed PV
system is 1.39 times the MPR for a baseload plant.*® Multiplying the $0.12126/kWh MPR by
1.39 gives an adjusted MPR of $0.169/kWh. This price alone, based on my experience with the
current pricing of distributed PV PPAs, may be a sufficient price signal for private developers to
rapidly develop large-scale distributed PV in SCE and PG&E service territories.

However, the transmission & distribution benefits of distributed PV are real and have been
quantified.”’ The estimated value range of the transmission and distribution benefits of
distributed PV include $0.058/kWh in SDG&E territory and $0.023 to $0.037/kWh in SCE
territory. The transmission & distribution benefits of distributed PV in PG&E territory vary
widely. Some examples in PG&E territory include Fresno at $0.026/kWh and Stockton at
$0.039/kWh. These estimates were developed using the E3 model for calculating transmission &
distribution benefits.**

An MPR-adjusted price of $0.169/kWh, plus an average transmission & distribution benefit of
approximately $0.030/kWh, is equivalent to an overall value to the IOU of approximately
$0.20/kWh. Any price paid for distributed PV by an IOU below this price threshold should result
in a net benefit to all of the IOU’s ratepayers. A distributed PV price in the range $0.20/kWh
would be more than sufficient to create a dynamic market for third party development of large-
scale distributed PV in California urban areas.

I. Rooftop Commercial PV is More Space Efficient than PSPP and has None of
the Environmental Impacts of PSPP

The RSA states, without citation: “However, based on SCE’s use of 600,000-square-feet for 2
MW(ac) of energy, 150 million square feet (approximately 3,500 acres) would be required for
500 MW (p. B2-63). This equals 7 acres per MWac of capacity. SCE states in its March 2008
solar PV program testimony that 125,000 square feet of polysilicon panels are required to
generate | MWdc.* This converts to about 150,000 square feet per MWac, or approximately 3.5

4 CPUC Resolution E-4214, 2008 Market Price Referent values for use in the 2008 Renewable Portfolio Standard
solicitations, December 18, 2008. MPR, 2012 operational date, 20-yr PPA: $0.12126/kWh.
* SCE Application A.08-03-015, Solar Photovoltaic (PV) Program Supplemental Rebuttal Testimony, October 14,
2008, p. 3, footnote 2. “ToD (time of day) adjustment estimate calculated as weighted average of (512 summer — on
ﬂours at 3.13, 768 summer — mid at 1.35, and 2,189 winter — mid hours at 1.00) = 1.39.”

Ibid.
*7 CPUC Rulemaking R.06-02-012, Develop Additional Methods to Implement California RPS Program, Pre-
Workshop Comments of GreenVolts, Cleantech America, and Community Environmental Council on the 2008
Market Price Referent, March 6, 2008, p. 15.
* Ibid, p. 14.
* SCE Application A.08-03-015, Solar Photovoltaic (PV) Program Testimony, March 27, 2008, p. 32.
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acres per MWac.” This is one-half the square-footage per MWac that the RSA erroneously
attributes to SCE rooftop installations. SCE’s actual testimony on rooftop PV space requirements
contradicts the RSA citation attributed to SCE on the same topic. SCE has signed contracts with
SunPower and Trina Solar, both suppliers of polysilicon PV panels, to provide a combined total
of 245 MW of the 500 MW of PV capacity that will be owned by SCE.”'*

The RSA estimate of the space requirement for ground-mounted polysilicon PV arrays validates
the 3.5 acre space requirement identified by SCE for rooftop polysilicon PV. In the section of the
RSA that discusses utility-scale solar PV, the RSA states (p. B.2-60): “The land requirement
varies from approximately 3 acres per MW of capacity for crystalline silicon . . .”

Rooftop PV is also approximately twice as space efficient as the PSPP project. The RSA states
that 2,970 acres will be developed to produce 500 MWac (p. B.1-1). This is approximately 6
acres per MWac, and nearly double the 3.5 acre per MWac space requirement of the rooftop
polysilicon PV alternative.

The predominant advantage of rooftop (or parking lot) PV is that it represents a compatible dual
use of existing developed structures with no environmental impacts. As the RSA correctly notes,
“The PV panels could be installed on residential, commercial, or industrial building rooftops or
in other disturbed areas such as parking lots or disturbed areas adjacent to existing structures
such as substations.” (p. B.2-62).

J. RSA Concerns about Sufficient PV Panel Manufacturing Capacity Are Baseless

The concerns expressed in the RSA regarding the availability of distributed solar PV are without
foundation. The RSA states (p. B.2-66): “While it will very likely be possible to achieve 500
MW of distributed solar energy over the coming years, the very limited numbers of existing
facilities make it difficult to conclude with confidence that it will happen within the timeframe
required for the PSPP. As a result, this technology is eliminated from detailed analysis in this
SA/DEIS.” Over 21,000 MW of PV systems, most of them distributed PV systems, were
operational worldwide by the end of 2009.>* More than 7,000 MW of PV was installed
world;z;/ide in 2009 alone.’* In contrast, only 127 MW of solar thermal plants were constructed in
2009.

Thin-film PV manufacturing capacity is projected to reach 7,400 MW per year in 2010.°® First
Solar alone manufactured and shipped more than 1,000 MW of thin-film panels in 2009.”’

3% There are 43,560 square feet per acre. Therefore, 150,000 square feet per MWac + 43,560 square feet per acre =
3.44 acre/MWac.

! SNL Financial, SoCalEd orders 200 MW of solar panels, plans solicitation for 250 MW more, March 10, 2010.
> SNL Financial, SoCalEd taps Trina Solar to supply 45 MW of PV modules, June 9, 2010.

>3 Worldwatch Institute, Record Growth in Photovoltaic Capacity and Momentum Builds for Concentrating Solar
Power, June 3, 2010.

> Ibid.

> Tbid.

% Schreiber, D. - EuPD Research, PV Thin-film Markets, Manufacturers, Margins, presentation at 1** Thin-Film
Summit, San Francisco, December 1-2, 2008.

37 First Solar press release, First Solar Becomes First PV Company to Produce 1GW in a Single Year, December 15,
20009.
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Worldwide conventional polysilicon PV production capacity reached 13,300 MW a year in
2008.%% 1t is projected to reach 20,000 MW a year in 2010. The 2010 projections were made just
as the economic slump began in late 2008. It is likely there will be some scale-back on the 2010
capacity additions due to the state of the world economy. Nonetheless, there is a tremendous
amount of available worldwide PV manufacturing capacity.

PV panel manufacturing capacity has greatly expanded worldwide in the last 2 to 3 years. The
current estimated oversupply of PV panel manufacturing capacity for 2010 is 8,000 MW.” As a
result of this oversupply, the cost of conventional polysilicon PV panels has dropped
precipitously and is approaching the cost of thin-film PV panels (see Figure 3).

The RSA states that California added 158 MW of distributed PV in 2008 (p. B.2-62). California
is a relatively minor player on the world PV stage. Spain added approximately 2,500 MW of
primarily distributed ground-mounted PV resources in 2008.%° Spain has a smaller economy than
California. Germany, approximately the same size as California and with considerably lower
solar intensity, added approximately 1,500 MW of distributed PV resources in 2008,3,800 MW
in 2009, and added 4,900 MW in the first eight months of 2010.61:62:63 Germany had an installed
PV capacity of approximately 13,000 MW as of September 1, 2010.%*

The RSA expresses concerns regarding the feasibility of California doubling its 158 MW per
year (2008) distributed PV installation rate as a substitute for PSPP, stating (p. B.2-64): “This
would require an even more aggressive deployment of PV at more than double the historic rate
of solar PV implementation than the California Solar Initiative program currently employs.” This
doubling of distributed PV deployment is equivalent to going from 1/40"™ to 1/20™ the current
German distributed PV installation rate. The feasibility concern expressed in the RSA is
unfounded in light of German success with a high rate of distributed PV deployment.

The high distributed PV alternative studied by the CPUC anticipates the installation of 15,000
MW of distributed PV by 2020.%° RETI has gradually dropped the amount of new renewable
energy resources needed to reach 33 percent by 2020, the “net short,” from 74,650 gigawatt-
hours (GWh) per year initially to a current “low load” net short of 36,926 MW.% The low load
net short is one-half the net short used by the CPUC in June 2009 to estimate the cost of
achieving 33 percent by 2020. 15,000 MW of distributed PV would provide about 30,000

¥ Schreiber, D. - EuPD Research, PV Thin-film Markets, Manufacturers, Margins, presentation at 1** Thin-Film
Summit, San Francisco, December 1-2, 2008.

% B. Murphy — Fulcrum Technologies, Inc., The Power and Potential of CdTe (thin-film) PV, presented at 2" Thin-
Film Summit, San Francisco, December 1-2, 2009.

5 PV Tech, Worldwide photovoltaics installations grew 110% in 2008, says Solarbuzz, March 16, 2009.

1 PV Tech, German market booming: Inverter and module supplies running out at Phoenix Solar, November 15,
2009.

62 Worldwatch Institute, Record Growth in Photovoltaic Capacity and Momentum Builds for Concentrating Solar
Power, June 3, 2010.

63 Renewable Energy World, Germany Adds Nearly 1% of Electricity Supply with Solar in Eight

Months, October 4, 2010.

% Chadbourne & Parke Project Finance Newswire, Germany Cuts Solar Subsidy, April 2010. Adding the 4,900
MW constructed in Germany in the first 8 months of 2010 to the 9,000 MW installed through the end of 2009 gives
a German total of approximately 13,000 MW.

8 CPUC, 33% Renewables Portfolio Standard Implementation Analysis Preliminary Results, June 2009.

% RETI discussion draft, RETI Net Short Update - Evaluating the Need for Expanded Electric Transmission
Capacity for Renewable Energy, February 22, 2010. Low load scenario, net short = 36,926 MW.
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GWh/yr.%” 15,000 MW of distributed PV would provide over 80 percent of the low load net short
0f 36,926 MW.

California could easily install 15,000 MW of distributed PV by 2020 if it approached the annual
distributed PV installation rates that have already been achieved in practice in Spain and
Germany. Existing worldwide PV manufacturing capacity, either thin-film alone or thin-film and
conventional polysilicon, could readily supply a PV demand of 1,500 to 2,500 MW a year in
California.

K. Slight Reduction in Output from Distributed PV in Los Angeles, Central Valley, or
Bay Area Is Offset by Transmission Losses from PSPP to These Load Centers

The RSA implies that the superior solar intensity at the PSPP location in the Mojave Desert is a
substantive reason for eliminating distributed PV from consideration, stating (p. B.2-64):

“The solar Technology (distributed PV) would not necessarily meet the objective to locate the
facility in areas of high solarity, because the distributed technology could be located throughout
the State.”

The solar insolation at the PSPP site is about 10 to 15 percent better than the composite solar
insolation for Los Angeles, the Central Valley, and Oakland.®®*% However, the CEC estimates
average transmission losses in California at 7.5 percent and peak transmission losses at 14
percent.”’ The incrementally better solar insolation at the PSPP site is almost completely negated
by the losses incurred by transmitting PSPP solar power to California urban areas. In contrast,
distributed PV has minimal losses between generation and user.

L. CEC Has Already Determined Distributed PV Can Compete Cost-Effectively with
Other Forms of Generation

The CEC denied an application for a 100-megawatt natural-gas-fired gas turbine power plant, the
Chula Vista Energy Upgrade Project (CVEUP), in June 2009 in part because rooftop solar PV
could potentially achieve the same objectives for comparable cost.”’

This June 2009 CEC decision implies that any future applications for gas-fired generation in
California, or any other type of generation including remote central station renewable energy
generation like PSPP that require public land and new transmission to reach demand centers,

%7 The CPUC reference case assumes 3,235 MW of solar PV will generate 6,913 GWh per year under ideal Southern
California desert solar insolation conditions. This is a production ratio of 2,137 GWh per MWac. However, solar
insolation in the Central Valley and California urban areas will on average be approximately 10 less than ideal
desert sites. For this reason a production ratio of 2,000 GWh per year per MWac is assumed for the Central Valley
and urban areas.

58 U.S. DOE, Stand-Alone Flat-plate Photovoltaic Systems: System Sizing and Life-Cycle Costing Methodology for
Federal Agencies, 1984, Appendix, p. A-27.

% NREL, Solar Radiation Data Manual for Flat-Plate and Concentrating Collectors, California cities data:
http://rredc.nrel.gov/solar/pubs/redbook/PDFs/CA.PDF

7 E-mail communication between Don Kondoleon, manager - CEC Transmission Evaluation Program, and Bill
Powers of Powers Engineering, January 30, 2008.

"I CEC, Chula Vista Energy Upgrade Project - Application for Certification (07-AFC-4) San Diego County, Final
Commission Decision, June 2009.
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should be measured against using urban PV to meet the power need. The CEC’s final decision in
the CVEUP case stated:”?

“Photovoltaic arrays mounted on existing flat warehouse roofs or on top of vehicle
shelters in parking lots do not consume any acreage. The warehouses and parking lots
continue to perform those functions with the PV in place. (Ex. 616, p. 11.)....Mr. Powers
(expert for intervenor) provided detailed analysis of the costs of such PV, concluding that
there was little or no difference between the cost of energy provided by a project such as
the CVEUP (gas turbine peaking plant) compared with the cost of energy provided by
PV. (Ex. 616, pp. 13 — 14.)....PV does provide power at a time when demand is likely to
be high—on hot, sunny days. Mr. Powers acknowledged on cross-examination that the
solar peak does not match the demand peak, but testified that storage technologies exist
which could be used to manage this. The essential points in Mr. Powers’ testimony about
the costs and practicality of PV were uncontroverted.”

The CEC concluded in the CVEUP final decision that PV arrays on rooftops and over parking
lots may be a viable alternative to the gas turbine project proposed in that case, and that if the gas
turbine project proponent opted to file a new application a much more detailed analysis of the PV
alternative would be required.

IV. Locating PSPP in the Proposed Westlands Water District CREZ would
Avoid Environmental Impacts at the PSPP Site

The Westlands Water District (“Westlands”), on the west side of the Central Valley, is
undergoing study by RETT as a Competitive Renewable Energy Zone (CREZ) capable of
providing 5,000 MW of utility-scale solar development. Westlands covers over 600,000 acres of
farmland in western Fresno and Kings Counties. The proposed “Central California Renewable
Master Plan” will utilize permanently retired farmlands in Westlands for solar development. An
overview of this master plan is attached. As stated in the master plan overview, “Due to salinity
contamination issues, a portion of this disturbed land has been set aside for retirement and will
be taken out of production under an agreement between Westlands and the U.S. Department of
Interior.” Approximately 30,000 acres of disturbed Westlands land, equivalent to 5,000 MW of
solar capacity, will be allocated for renewable energy development under the plan.

Transmission Pathway 15 passes through Westlands. Path 15 can transmit 5,400 MW from
south-to-north.” The transmission capacity from north-to-south is 3,400 MW. The location of
Westlands relative to Path 15 is shown in Figure 4.

2 Ibid, pp. 29-30.
3 Transmission & Distribution World, California bulks up to provide more transmission capacity, June 1, 2004.
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Figure 4. Location of Westlands Water District and Path 157I4’75
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5,000 MW of solar power can be developed in Westlands with potentially no expansion of the
existing Path 15 high voltage transmission capacity that serves Westlands now.

5,000 MW is half of the total remote in-state utility-scale solar contemplated in the June 2009
CPUC 33 percent reference case.’® The remote in-state solar component of the reference case
consists of 3,235 MW central station PV and 6,764 MW central station solar thermal. The
anticipated energy output of 5,000 MW of fixed PV in Westlands would be about 10,000
GWh/yr.”” This is approximately 30 percent of the RETI low load net short of 36,926 MW.

Site control would not be an issue in the proposed Westlands CREZ. Westlands is actively
marketing the 30,000-acre area for development of central station solar power plants.
Development of solar projects on the Westlands property is intended (by Westlands) to serve as a
source of income on land that has been permanently retired from agricultural production.

Prioritizing distributed PV projects, combined with the location of central station solar projects
in Westlands, would allow California to achieve its 33 percent by 2020 renewable energy target
with almost no environmental impacts related to the solar energy component of the renewable
energy portfolio.

™ Anthem Group press release, Central California Renewable Master Plan, March 2010.

> CEC, Strategic Transmission Investment Plan, November 2005, p. 11.

6 CPUC, 33% RPS Implementation Analysis Preliminary Results, June 2009, Appendix C, p. 87.

" The CPUC reference case assumes 3,235 MW of solar PV will generate 6,913 GWh per year under ideal Southern
California desert solar insolation conditions. This is a production ratio of 2,137 GWh per MWac. However, solar
insolation in the Central Valley and California urban areas will on average be approximately 10 less than ideal
desert sites. For this reason a production ratio of 2,000 GWh per year per MWac is assumed for the Central Valley
and urban areas.
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V. Conclusions

The RSA analysis of the distributed PV alternative to PSPP uses flawed logic and outdated data
to improperly eliminate distributed PV as an alternative. In fact, distributed PV is a fully viable
and cost-effective alternative that eliminates the environmental impacts that would be caused by
the PSPP project. The RSA should have concluded that distributed PV is a superior alternative to
the PSPP project.

Beyond the issue of distributed PV being a superior alternative to PSPP on cost and
environmental grounds, there are lower-impact sites in California for central station solar
projects like PSPP. For example, the Westlands Water District is a low impact “shovel ready”
alternative to the PSPP site for central station solar projects. The Westlands CREZ requires no
new high voltage transmission to move up to 5,000 MW of solar power to California load
centers. This means solar projects located in Westlands will not face project delays due to lack of
high voltage transmission capacity. The steadily declining renewable energy net short to achieve
the 33 percent by 2020 target, now as low as 36,926 MW, means fewer renewable projects
overall are necessary to meet the 33 percent target. The CEC should not approve solar projects
with unmitigatable impacts like PSPP while 5,000 MW of otherwise unusable disturbed land
with no environmental issues and 5,000 MW of high voltage transmission capacity sit idle.
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Declaration of Bill Powers, P.E.,

Re: Testimony on Alternatives to the Application for Certification for the
Palen Solar Power Project

Docket No. 09-AFC-7
I, Bill Powers, declare as follows:
1) I am a self-employed consulting engineer.

2) My relevant professional qualifications and experience are set forth in the attached
resume and the attached testimony and are incorporated herein by reference.

3) I prepared the testimony attached hereto and incorporated herein by reference, relating
to the distributed PV alternative to the project.

4) I prepared the testimony attached hereto and incorporated herein by reference relating
to the proposed Palen Solar Power Project.

5) It is my professional opinion that the attached testimony is true and accurate with
respect to the issues that it addresses.

6) I am personally familiar with the facts and conclusions described within the attached
testimony and if called as a witness, I could testify competently thereto.

I declare under penalty of perjury that the foregoing is true and correct to the best of my
knowledge and belief.

Dated: ﬁdf 4/ 20/0 Signed: 5é[/ 27/1/‘(44_/ P{
At: Sﬁ/\/ _7)/(,:@0/ M




BILL POWERS, P.E.

PROFESSIONAL HISTORY
Powers Engineering, San Diego, CA 1994-
ENSR Consulting and Engineering, Camarillo, CA 1989-93
Naval Energy and Environmental Support Activity, Port Hueneme, CA 1982-87
U.S. Environmental Protection Agency, Research Triangle Park, NC 1980-81

EDUCATION
Master of Public Health — Environmental Sciences, University of North Carolina
Bachelor of Science — Mechanical Engineering, Duke University

PROFESSIONAL AFFILIATIONS
Registered Professional Mechanical Engineer, California (Certificate M24518)
American Society of Mechanical Engineers
Air & Waste Management Association

TECHNICAL SPECIALTIES
Twenty-five years of experience in:

San Diego and Baja California regional energy planning

Power plant technology, emissions, and cooling system assessments
Combustion and emissions control equipment permitting, testing, monitoring
Oil and gas technology assessment and emissions evaluation

Latin America environmental project experience

SAN DIEGO AND BAJA CALIFORNIA REGIONAL ENERGY PLANNING
San Diego Smart Energy 2020 Plan. Author of October 2007 “San Diego Smart Energy 2020,” an energy plan
that focuses on meeting the San Diego region’s electric energy needs through accelerated integration of renewable
and non-renewable distributed generation, in the form of combined heat and power (CHP) systems and solar
photovoltaic (PV) systems. PV would meet approximately 28 percent of the San Diego region’s electric energy
demand in 2020. CHP systems would provide approximately 47 percent. Annual energy demand would drop 20
percent in 2020 relative to 2003 through use all cost-effective energy efficiency measures. This target is based on
City of San Diego experience. San Diego has consistently achieved energy efficiency reductions of 20 percent on
dozens of projects. Existing utility-scale gas-fired generation would continue to be utilized to provide power at
night, during cloudy whether, and for grid reliability support.

Photovoltaic technology selection and siting for SDG&E Solar San Diego project. Served as PV
technology expert in California Public Utilities Commission proceeding to define PV technology and sites to be
used in San Diego Gas & Electric (SDG&E) $250 million “Solar San Diego” project. Recommendations
included: 1) prioritize use of roof-mounted thin-film PV arrays similar to the SCE urban PV program to
maximize the installed PV capacity, 2) avoid tracking ground-mounted PV arrays due to high cost and relative
lack of available land in the urban/suburban core, 3) and incorporate limited storage in fixed rooftop PV arrays
to maximizing output during peak demand periods. Suitable land next to SDG&E substations capable of
supporting 5 to 40 MW of PV (each) was also identified by Powers Engineering as a component of this project.

Photovoltaic arrays as alternative to natural gas-fired peaking gas turbines, Chula Vista. Served as PV
technology expert in California Energy Commission (CEC) proceeding regarding the application of MMC
Energy to build a 100 MW peaking gas turbine power plant in Chula Vista. Presented testimony that 100 MW
of PV arrays in the Chula Vista area could provide the same level of electrical reliability on hot summer days as
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an equivalent amount of peaking gas turbine capacity at approximately the same cost of energy. The
preliminary decision issued by the presiding CEC commissioner in the case recommended denial of the
application in part due to failure of the applicant or CEC staff to thoroughly evaluate the PV alternative to the
proposed turbines. No final decision has yet been issued in the proceeding (as of May 2009).

San Diego Area Governments (SANDAG) Energy Working Group. Public interest representative on the
SANDAG Energy Working Group (EWG). The EWG advises the Regional Planning Committee on issues
related to the coordination and implementation of the Regional Energy Strategy 2030 adopted by the SANDAG
Board of Directors in July 2003. The EWG consists of elected officials from the City of San Diego, County of
San Diego and the four subareas of the region. In addition to elected officials, the EWG includes stakeholders
representing business, energy, environment, economy, education, and consumer interests.

Development of San Diego Regional Energy Strategy 2030. Participant in the 18-month process in the 2002-
2003 timeframe that led to the development of the San Diego Regional Energy Strategy 2030. This document
was adopted by the SANDAG Board of Directors in July 2003 and defines strategic energy objectives for the
San Diego region, including: 1) in-region power generation increase from 65% of peak demand in 2010 to 75%
of peak demand in 2020, 2) 40% renewable power by 2030 with at least half of this power generated in-county,
3) reinforcement of transmission capacity as needed to achieve these objectives. The SANDAG Board of
Directors voted unanimously on Nov. 17, 2006 to take no position on the Sunrise Powerlink proposal primarily
because it conflicts the Regional Energy Strategy 2030 objective of increased in-region power generation. The
Regional Energy Strategy 2030 is online at: http:/www.energycenter.org/uploads/Regional_Energy_Strategy Final _07_16_03.pdf

Imperial Valley Study Group. Participant in the Imperial Valley Study Group (IVSG), and effort funded by
the CEC to examine transmission options for maximizing the development of geothermal resources in Imperial
County. Advised the IVSG that no alternatives other than the Sunrise Powerlink or a similar variant were be
considered to move Imperial Valley geothermal generation to San Diego. Initiated a dialogue on IVSG’s failure
to consider alternatives that was incorporated into the IVSG April 12, 2005 meeting minutes (see:
http://www.energy.ca.gov/ivsg/documents/2005-04-12_meeting/2005-04-12_ AMNDED_IVSG_MINUTES.PDF). Also co-authored with the
Utility Consumers’ Action Network an October 14, 2005 alternative letter report to the September 30, 2005
IVSG final report that documents numerous feasible transmission alternatives to the Sunrise Powerlink that
were not considered by IVSG. The October 14, 2005 IVSG alternative letter report also served as a comment

letter on the CEC’s 2005 Integrated Energy Policy Report webpage is available at:
http://www.energy.ca.gov/2005_energypolicy/documents/2005-10-11_DER_comments/10-14 05_Utility_Consumers_Action Network BPPWG.pdf

COMBUSTION AND EMISSIONS CONTROL EQUIPMENT PERMITTING, TESTING, MONITORING
EPRI Gas Turbine Power Plant Permitting Documents — Co-Author. Co-authored two Electric Power
Research Institute (EPRI) gas turbine power plant siting documents. Responsibilities included chapter on
state-of-the-art air emission control systems for simple-cycle and combined-cycle gas turbines, and authorship
of sections on dry cooling and zero liquid discharge systems.

Air Permits for 50 MW Peaker Gas Turbines — Six Sites Throughout California. Responsible for preparing
all aspects of air permit applications for five 50 MW FT-8 simple-cycle turbine installations at sites around
California in response to emergency request by California state government for additional peaking power. Units
were designed to meet 2.0 ppm NOx using standard temperature SCR and innovative dilution air system to
maintain exhaust gas temperature within acceptable SCR range. Oxidation catalyst is also used to maintain CO
below 6.0 ppm.

Kauai 27 MW Cogeneration Plant — Air Emission Control System Analysis. Project manager to evaluate

technical feasibility of SCR for 27 MW naphtha-fired turbine with once-through heat recovery steam generator.
Permit action was stalled due to questions of SCR feasibility. Extensive analysis of the performance of existing
oil-fired turbines equipped with SCR, and bench-scale tests of SCR applied to naphtha-fired turbines, indicated

Powers Engineering 2 of 14



that SCR would perform adequately. Urea was selected as the SCR reagent given the wide availability of urea
on the island. Unit is first known application of urea-injected SCR on a naphtha-fired turbine.

Microturbines — Ronald Reagan Library, Ventura County, California. Project manager and lead engineer
or preparation of air permit applications for microturbines and standby boilers. The microturbines drive the
heating and cooling system for the library. The microturbines are certified by the manufacturer to meet the 9
ppm NOy emission limit for this equipment. Low-NOy burners are BACT for the standby boilers.

Hospital Cogeneration Microturbines — South Coast Air Quality Management District. Project manager
and lead engineer for preparation of air permit application for three microturbines at hospital cogeneration
plant installation. The draft Authority To Construct (ATC) for this project was obtained two weeks after
submittal of the ATC application. 30-day public notification was required due to the proximity of the facility
to nearby schools. The final ATC was issued two months after the application was submitted, including the
30-day public notification period.

Gas Turbine Cogeneration — South Coast Air Quality Management District. Project manager and lead
engineer for preparation of air permit application for two 5.5 MW gas turbines in cogeneration configuration
for county government center. The turbines will be equipped with selective catalytic reduction (SCR) and
oxidation catalyst to comply with SCAQMD BACT requirements. Aqueous urea will be used as the SCR
reagent to avoid trigger hazardous material storage requirements. A separate permit will be obtained for the
NOy and CO continuous emissions monitoring systems. The ATCs is pending.

Industrial Boilers — NO, BACT Evaluation for San Diego County Boilers. Project manager and lead
engineer for preparation of Best Available Control Technology (BACT) evaluation for three industrial boilers
to be located in San Diego County. The BACT included the review of low NO, burners, FGR, SCR, and low
temperature oxidation (LTO). State-of-the-art ultra low NO, burners with a 9 ppm emissions guarantee were
selected as NO, BACT for these units.

Peaker Gas Turbines — Evaluation of NO, Control Options for Installations in San Diego County.

Lead engineer for evaluation of NOy control options available for 1970s vintage simple-cycle gas turbines
proposed for peaker sites in San Diego County. Dry low-NOy (DLN) combustors, catalytic combustors, high-
temperature SCR, and NOy absorption/conversion (SCONOy) were evaluated for each candidate turbine
make/model. High-temperature SCR was selected as the NOx control option to meet a 5 ppm NOy emission
requirement.

Hospital Cogeneration Plant Gas Turbines — San Joaquin Valley Unified Air Pollution Control District.
Project manager and lead engineer for preparation of air permit application and BACT evaluation for hospital
cogeneration plant installation. The BACT included the review of DLN combustors, catalytic combustors,
high-temperature SCR and SCONO,. DLN combustion followed by high temperature SCR was selected as the
NOy control system for this installation. The high temperature SCR is located upstream of the heat recovery
steam generator (HRSG) to allow the diversion of exhaust gas around the HRSG without compromising the
effectiveness of the NO; control system.

Industrial Cogeneration Plant Gas Turbines — Upgrade of Turbine Power Output. Project manager and
lead engineer for preparation of BACT evaluation for proposed gas turbine upgrade. The BACT included the
review of DLN combustors, catalytic combustors, high-, standard-, and low-temperature SCR, and SCONO,.
Successfully negotiated air permit that allowed facility to initially install DLN combustors and operate under a
NOy plantwide “cap.” Within two major turbine overhauls, or approximately eight years, the NO, emissions
per turbine must be at or below the equivalent of 5 ppm. The 5 ppm NO, target will be achieved through
technological in-combustor NO, control such as catalytic combustion, or SCR or SCR equivalent end-of-pipe
NOy control technologies if catalytic combustion is not available.
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Gas Turbines — Modification of RATA Procedures for Time-Share CEM. Project manager and lead
engineer for the development of alternate CO continuous emission monitor (CEM) Relative Accuracy Test
Audit (RATA) procedures for time-share CEM system serving three 7.9 MW turbines located in San Diego.
Close interaction with San Diego APCD and EPA Region 9 engineers was required to receive approval for the
alternate CO RATA standard. The time-share CEM passed the subsequent annual RATA without problems as
a result of changes to some of the CEM hardware and the more flexible CO RATA standard.

Gas Turbines — Evaluation of NO, Control Technology Performance. Lead engineer for performance
review of dry low-NO, combustors, catalytic combustors, high-, standard-, and low-temperature selective
catalytic reduction (SCR), and NOj absorption/conversion (SCONQOy). Major turbine manufacturers and major
manufacturers of end-of-pipe NOy control systems for gas turbines were contacted to determine current cost
and performance of NO, control systems. A comparison of 1993 to 1999 “$/kwh” and “$/ton” cost of these
control systems was developed in the evaluation.

Gas Turbines — Evaluation of Proposed NO, Control System to Achieve 3 ppm Limit. Lead engineer for
evaluation for proposed combined cycle gas turbine NO, and CO control systems. Project was in litigation
over contract terms, and there was concern that the GE Frame 7FA turbine could not meet the 3 ppm NOy
permit limit using a conventional combustor with water injection followed by SCR. Operations personnel at
GE Frame 7FA installatins around the country were interviewed, along with principal SCR vendors, to
corroborate that the installation could continuously meet the 3 ppm NOy limit.

Gas Turbines — Title V "Presumptively Approvable" Compliance Assurance Monitoring Protocol.
Project manager and lead engineer for the development of a "presumptively approval" NOy parametric
emissions monitoring system (PEMS) protocol for industrial gas turbines. "Presumptively approvable" means
that any gas turbine operator selecting this monitoring protocol can presume it is acceptable to the U.S. EPA.
Close interaction with the gas turbine manufacturer's design engineering staff and the U.S. EPA Emissions
Measurement Branch (Research Triangle Park, NC) was required to determine modifications necessary to the
current PEMS to upgrade it to "presumptively approvable" status.

Environmental Due Diligence Review of Gas Turbine Sites — Mexico. Task leader to prepare regulatory
compliance due diligence review of Mexican requirements for gas turbine power plants. Project involves
eleven potential sites across Mexico, three of which are under construction. Scope involves identification of all
environmental, energy sales, land use, and transportation corridor requirements for power projects in Mexico.
Coordinator of Mexican environmental subcontractors gathering on-site information for each site, and
translator of Spanish supporting documentation to English.

Development of Air Emission Standards for Gas Turbines - Peru. Served as principal technical consultant
to the Peruvian Ministry of Energy in Mines (MEM) for the development of air emission standards for Peruvian
gas turbine power plants. All major gas turbine power plants in Peru are currently using water injection to
increase turbine power output. Recommended that 42 ppm on natural gas and 65 ppm on diesel (corrected to
15% O,) be established as the NO, limit for existing gas turbine power plants. These limits reflect NOy levels
readily achievable using water injection at high load. Also recommended that new gas turbine sources be
subject to a BACT review requirement.

Gas Turbines — Title V Permit Templates. Lead engineer for the development of standardized permit
templates for approximately 100 gas turbines operated by the oil and gas industry in the San Joaquin Valley.
Emissions limits and monitoring requirements were defined for units ranging from GE Frame 7 to Solar Saturn
turbines. Stand-alone templates were developed based on turbine size and NOy control equipment. NOy
utilized in the target turbine population ranged from water injection alone to water injection combined with
SCR.
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Gas Turbines — Evaluation of NO,, SO, and PM Emission Profiles. Performed a comparative evaluation of
the NOy, SO, and particulate (PM) emission profiles of principal utility-scale gas turbines for an independent
power producer evaluating project opportunities in Latin America. All gas turbine models in the 40 MW to 240
MW range manufactured by General Electric, Westinghouse, Siemens and ABB were included in the
evaluation.

Stationary Internal Combustion Engine (ICE) RACT/BARCT Evaluation. Lead engineer for evaluation of
retrofit NOy control options available for the oil and gas production industry gas-fired ICE population in the
San Joaquin Valley affected by proposed Best Available Retrofit Control Technology (BARCT) emission
limits. Evaluation centered on lean-burn compressor engines under 500 bhp, and rich-burn constant and
cyclically loaded (rod pump) engines under 200 bhp. The results of the evaluation indicated that rich burn
cyclically-loaded rod pump engines comprised 50 percent of the affected ICE population, though these ICEs
accounted for only 5 percent of the uncontrolled gas-fired stationary ICE NOy emissions. Recommended
retrofit NO, control strategies included: air/fuel ratio adjustment for rod pump ICEs, Non-selective catalytic
reduction (NSCR) for rich-burn, constant load ICEs, and "low emission" combustion modifications for lean
burn ICEs.

Development of Air Emission Standards for Stationary ICEs - Peru. Served as principal technical
consultant to the Peruvian Ministry of Energy in Mines (MEM) for the development of air emission standards
for Peruvian stationary ICE power plants. Draft 1997 World Bank NO, and particulate emission limits for
stationary ICE power plants served as the basis for proposed MEM emission limits. A detailed review of ICE
emissions data provided in PAMASs submitted to the MEM was performed to determine the level of effort that
would be required by Peruvian industry to meet the proposed NOy and particulate emission limits. The draft
1997 WB emission limits were revised to reflect reasonably achievable NOy and particulate emission limits for
ICEs currently in operation in Peru.

Air Toxics Testing of Natural Gas-Fired ICEs. Project manager for test plan/test program to measure
volatile and semi-volatile organic air toxics compounds from fourteen gas-fired ICEs used in a variety of oil
and gas production applications. Test data was utilized by oil and gas production facility owners throughout
California to develop accurate ICE air toxics emission inventories.

Ethanol Plant Dryer — Penn-Mar Ethanol, LLC. Lead engineer on BACT evaluation for ethanol dryer.
Dryer nitrogen oxide (NOy) emission limit of 30 ppm determined to be BACT following exhaustive review of
existing and pending ethanol plant air permits and discussions with principal dryer vendors.

BARCT Low NO, Burner Conversion — Industrial Boilers. Lead engineer for a BARCT evaluation of low
NO burner options for natural gas-fired industrial boilers. Also evaluated methanol and propane as stand-by
fuels to replace existing diesel stand-by fuel system and replacement of steam boilers with gas turbine co-
generation system.

BACT Packed Tower Scrubber/Mist Eliminator Performance Evaluations. Project manager and lead
engineer for Navy-wide plating shop air pollution control technology evaluation and emissions testing program.
Mist eliminators and packed tower scrubbers controlling metal plating processes, which included hard chrome,
nickel, copper, cadmium and precious metals plating, were extensively tested at three Navy plating shops.
Chemical cleaning and stripping tanks, including hydrochloric acid, sulfuric acid, chromic acid and caustic,
were also tested. The final product of this program was a military design specification for plating and chemical
cleaning shop air pollution control systems. The hydrochloric acid mist sampling procedure developed during
this program received a protected patent.

BACT Packed Tower Scrubber/UV Oxidation System Pilot Test Program. Technical advisor for pilot test
program of packed tower scrubber/ultraviolet (UV) light VOC oxidation system controlling VOC emissions
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from microchip manufacturing facility in Los Angeles. The testing was sponsored in part by the SCAQMD's
Innovative Technology Demonstration Program, to demonstrate this innovative control technology as BACT
for microchip manufacturing operations. The target compounds were acetone, methylethylketone (MEK) and
1,1,1-trichloroethane, and compound concentrations ranged from 10-100 ppmv. The single stage packed tower
scrubber consistently achieved greater than 90% removal efficiency on the target compounds. The residence
time required in the UV oxidation system for effective oxidation of the target compounds proved significantly
longer than the residence time predicted by the manufacturer.

BACT Pilot Testing of Venturi Scrubber on Gas/Aerosol VOC Emission Source. Technical advisor for
project to evaluate venturi scrubber as BACT for mixed phase aerosol/gaseous hydrocarbon emissions from
deep fat fryer. Venturi scrubber demonstrated high removal efficiency on aerosol, low efficiency on VOC
emissions. A number of VOC tests indicated negative removal efficiency. This anomaly was traced to a high
hydrocarbon concentration in the scrubber water. The pilot unit had been shipped directly to the jobsite from
another test location by the manufacturer without any cleaning or inspection of the pilot unit.

Pulp Mill Recovery Boiler BACT Evaluation. Lead engineer for BACT analysis for control of SO,, NOy,
CO, TNMHC, TRS and particulate emissions from the proposed addition of a new recovery furnace at a kraft
pulp mill in Washington. A "top down" approach was used to evaluate potential control technologies for each
of the pollutants considered in the evaluation.

Air Pollution Control Equipment Design Specification Development. Lead engineer for the development of
detailed Navy design specifications for wet scrubbers and mist eliminators. Design specifications were based on
field performance evaluations conducted at the Long Beach Naval Shipyard, Norfolk Naval Shipyard, and
Jacksonville Naval Air Station. This work was performed for the U.S. Navy to provide generic design
specifications to assist naval facility engineering divisions with air pollution control equipment selection.

Also served as project engineer for the development of Navy design specifications for ESPs and fabric filters.

POWER PLANT TECHNOLOGY, EMISSIONS, AND COOLING SYSTEM ASSESSMENTS
IGCC and Low Water Use Alternatives to Eight Pulverized Coal Fired 900 MW Boilers. Expert for cities
of Houston and Dallas on integrated gasification combined cycle (IGCC) as a fully commercial coal-burning
alternative to the pulverized coal (PC) technology proposed by TXU for eight 900 MW boilers in East Texas.
Also analyzed East Texas as candidate location for CO, sequestration due to presence of mature oilfield CO,
enhanced oil recovery opportunities and a deep saline aquifer underlying the entire region. Presented testimony
on the major increase in regional consumptive water use that would be caused by the evaporative cooling
towers proposed for use in the PC plants, and that consumptive water use could be lowered by using IGCC with
evaporative cooling towers or by using air-cooled condensers with PC or IGCC technology. TXU ultimately
dropped plans to build the eight PC plants as a condition of a corporate buy-out.

Assessment of CO, Capture and Sequestration for IGCC Plants. Author of assessment prepared for a
public interest client of CO, capture and sequestration options for IGCC plants. The assessment focuses on: 1)
CO; sequestration performance of operational large-scale CO, sequestration projects, specifically the Weyburn
CO, enhanced oil recovery (EOR) project, and 2) CO, EOR as the vehicle to offset the cost of CO, capture and
serve as the platform for an initial set of U.S. IGCC plants equipped for full CO, capture and storage.

Assessment of IGCC Alternative to Proposed 250 MW Circulating Fluidized Bed (CFB) Unit. Lead
engineer to evaluate IGCC option to proposed 250 MW CFB firing Powder River Basin coal. Project site is in
Montana, where CO, EOR opportunities exist in the eastern part of the state.

500 MW Coal-Fired Plant —Air Cooling and IGCC. Provided expert testimony on the performance of air-
cooling and IGCC relative to the conventional closed-cycle wet cooled, supercritical pulverized coal boiler
proposed by the applicant. Steam Pro™ coal-fired power plant design software was used to model the
proposed plant and evaluate the impacts on performance of air cooling and plume-abated wet cooling. Results
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indicated that a conservatively designed air-cooled condenser could maintain rated power output at the design
ambient temperature of 90 °F. The IGCC comparative analysis indicated that unit reliability comparable to a
conventional pulverized coal unit could be achieved by including a spare gasifier in the IGCC design, and that
the slightly higher capital cost of IGCC was offset by greater thermal efficiency and reduced water demand and
air emissions.

Retrofit of SCR to Existing Natural Gas-Fired Units. Lead expert in successful representation of interests of
the city of Carlsbad, California to prevent weakening of an existing countywide utility boiler NOj rule.
Weakening of NO, rule would have allowed a 1,000 MW merchant utility boiler plant located in the city to
operate without installing selective catalytic reduction (SCR) NOy control systems. Ultimately the plant owner
was compelled to comply with the existing NOy rule and install SCR on all five boilers at the plant. This project
required numerous appearances before the county air pollution control hearing board to successfully defend the
existing utility boiler NOy rule.

Proposed 1.500 MW Pulverized Coal Power Plant. Provided testimony challenge to air permit issued for
Peabody Coal Company’s proposed 1,500 MW pulverized-coal fired power plant in Kentucky. Presented case
that IGCC is a superior method for producing power from coal, from both environmental and energy efficiency
perspective, than the proposed pulverized-coal plant. Presented evidence that IGCC is technically feasible and
cost-competitive with pulverized coal.

Presidential Permits to Two Border Power Plants — Contested Air and Water Issues. Provided testimony
on the air emissions and water consumption impact of two export power plants, Intergen and Sempra, in
Mexicali, Mexico, and modifications necessary to minimize these impacts, including air emission offsets and
incorporation of air cooling. These two plants are located within 3 miles of the California border, are
interconnected only to the SDG&E transmission grid, and under the local control of the California Independent
System Operator. Provided evidence that the CAISO had restricted the amount of power these two plants could
export when commercial operation began in June 2003 to avoid unacceptable levels of transmission congestion
on SDG&E’s transmission system. The federal judge determined that the DOE had conducted an inadequate
environmental assessment before issuing the Presidential Permits for these two plants and ordered the DOE to
prepare a more comprehensive assessment.

300 MW Coal-Fired Circulating Fluidized Bed Boiler Plant - Best Available NO, Control System.
Provided testimony in dispute in case where approximately 50 percent NO, control using selective non-
catalytic reduction (SNCR) was accepted as BACT for a proposed 300 MW circulating fluidized bed (CFB)
boiler plant in Kentucky. Presented testimony that SNCR was capable of continuous NO, reduction of greater
than 70 percent on a CFB unit and that low-dust, hot side selective catalytic reduction (SCR) and tail-end SCR
were technically feasible and could achieve greater than 90 percent NO, reduction.

Conversion of Existing Once-Through Cooled Boilers to Wet Towers, Parallel Wet-Dry Cooling, or Dry
Cooling. Prepared preliminary design for the conversion of four natural gas and/or coal-fired utility boilers
(Unit 4, 235 MW; Unit 3, 135 MW; Unit 2, 65 MW; and Unit 1,65 MW) from once-through river water cooling
to wet cooling towers, parallel wet-dry cooling, and dry cooling. Major design constraints were available land
for location of retrofit cooling systems and need to maintain maximum steam turbine backpressure at or below
5.5 inches mercury to match performance capabilities of existing equipment. Approach temperatures of 12 °F
and 13 °F were used for the wet towers. SPX Cooling Technologies F-488 plume-abated wet cells with six
feet of packing were used to achieve approach temperatures of 12 °F and 13 °F. Annual energy penalty of wet
tower retrofit designs is approximately 1 percent. Parallel wet-dry or dry cooling was determined to be
technically feasible for Unit 3 based on straightforward access to the Unit 3 surface condenser and available
land adjacent to the boiler.

Utility Boiler — Assessment of Closed-Cycle Cooling Retrofit Cost for 1,200 MW Qil-Fired Plant.
Prepared an assessment of the cost and feasibility of a closed-cycle wet tower retrofit for the 1,200 MW
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Roseton Generating Station in New York. Determined that the cost to retrofit the Roseton plant with plume-
abated closed-cycle wet cooling was well established based on cooling tower retrofit studies performed by the
original owner (Central Hudson Gas & Electric Corp.) and subsequent regulatory agency critique of the cost
estimate. Also determined that elimination of redundant and/or excessive budgetary line items in owners cost
estimate brings the closed-cycle retrofit in line with expected costs for comparable new or retrofit plume-abated
cooling tower applications. Closed-cycle cooling has been accepted as an issue that will be adjudicated.

2,000 MW Nuclear Power Plant — Closed-Cycle Cooling Retrofit Feasibility. Prepared assessment of the
cost and feasibility of a closed-cycle wet tower retrofit for the 2,000 MW Indian Point Generating Station in
New York. Determined that the most appropriate arrangement for the hilly site would be an inline plume-abated
wet tower instead of the round tower configuration analyzed by the owner. Use of the inline configuration
would allow placement of the towers at numerous sites on the property with little or need for blasting of
bedrock, greatly reducing the cost of the retrofit. Also proposed an alternative circulating cooling water piping
configuration to avoid the extensive downtime projected by the owner for modifications to the existing
discharge channel.

Best Available NO, Control System for 525 MW Coal-Fired Circulating Fluidized Bed Boiler Plant.
Provided testimony in dispute over whether 50 percent NO, control using selective non-catalytic reduction
(SNCR) constituted BACT for a proposed 525 MW circulating fluidized bed (CFB) boiler plant in
Pennsylvania. Presented testimony that SNCR was capable of continuous NOy reduction of greater than 70
percent on a CFB unit and that tail-end selective catalytic reduction (SCR) was technically feasible and could
achieve greater than 90 percent NO, reduction.

Evaluation of Correlation Between Opacity and PM;, Emissions at Coal-Fired Plant. Provided testimony
on whether correlation existed between mass PM;, emissions and opacity during opacity excursions at large
coal-fired boiler in Georgia. EPA and EPRI technical studies were reviewed to assess the correlation of opacity
and mass emissions during opacity levels below and above 20 percent. A strong correlation between opacity
and mass emissions was apparent at a sister plant at opacities less than 20 percent. The correlation suggests
that the opacity monitor correlation underestimates mass emissions at opacities greater than 20 percent, but may
continue to exhibit a good correlation for the component of mass emissions in the PM;, size range.

Emission Increases Associated with Retrofit of SCR Existing Coal-Fired Units. Provided testimony in
successful effort to compel an existing coal-fired power plant located in Massachusetts to meet an accelerated
NOy and SO, emission control system retrofit schedule. Plant owner argued the installation of advanced NOy
and SO, control systems would generate > 1 ton/year of ancillary emissions, such as sulfuric acid mist, and that
under Massachusetts Dept. of Environmental Protection regulation ancillary emissions > 1 ton/year would
require a BACT evaluation and a two-year extension to retrofit schedule. Successfully demonstrated that no
ancillary emissions would be generated if the retrofit NOy and SO, control systems were properly sized and
optimized. Plant owner committed to accelerated compliance schedule in settlement agreement.

1,000 MW Coastal Combined-Cycle Power Plant — Feasibility of Dry Cooling. Expert witness in on-going
effort to require use of dry cooling on proposed 1,000 MW combined-cycle “repower” project at site of an
existing 1,000 MW utility boiler plant in central coastal California. Project proponent argued that site was two
small for properly sized air-cooled condenser (ACC) and that use of ACC would cause 12-month construction
delay. Demonstrated that ACC could easily be located on the site by splitting total of up to 80 cells between
two available locations at the site. Also demonstrated that an ACC optimized for low height and low noise
would minimize or eliminate proponent claims of negative visual and noise impacts.

CONTINUOUS EMISSION MONITOR (CEM) PROJECT EXPERIENCE
Process Heater CO and NO, CEM Relative Accuracy Testing. Project manager and lead engineer for
process heater CO and NOy analyzer relative accuracy test program at petrochemical manufacturing facility.
Objective of test program was to demonstrate that performance of onsite CO and NO, CEMs was in compliance
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with U.S. EPA "Boiler and Industrial Furnace" hazardous waste co-firing regulations. A TECO Model 48 CO
analyzer and a TECO Model 10 NOy analyzer were utilized during the test program to provide +1 ppm
measurement accuracy, and all test data was recorded by an automated data acquisition system. One of the two
process heater CEM systems tested failed the initial test due to leaks in the gas conditioning system.
Troubleshooting was performed using O, analyzers, and the leaking component was identified and replaced.
This CEM system met all CEM relative accuracy requirements during the subsequent retest.

Performance Audit of NO, and SO, CEMs at Coal-Fired Power Plant. Lead engineer on system audit and
challenge gas performance audit of NO, and SO, CEMs at a coal-fired power plant in southern Nevada.
Dynamic and instrument calibration checks were performed on the CEMs. A detailed visual inspection of the
CEM system, from the gas sampling probes at the stack to the CEM sample gas outlet tubing in the CEM
trailer, was also conducted. The CEMs passed the dynamic and instrument calibration requirements specified
in EPA's Performance Specification Test - 2 (NOy and SO,) alternative relative accuracy requirements.

AIR ENGINEERING/AIR TESTING PROJECT EXPERIENCE — GENERAL
Reverse Air Fabric Filter Retrofit Evaluation — Coal-Fired Boiler. Lead engineer for upgrade of reverse air
fabric filters serving coal-fired industrial boilers. Fluorescent dye injected to pinpoint broken bags and damper
leaks. Corrosion of pneumatic actuators serving reverse air valves and inadequate insulation identified as
principal causes of degraded performance.

Pulse-Jet Fabric Filter Performance Evaluation — Gold Mine. Lead engineer on upgrade of pulse-jet fabric
filter and associated exhaust ventilation system serving an ore-crushing facility at a gold mine. Fluorescent dye
used to identify bag collar leaks, and modifications were made to pulse air cycle time and duration. This
marginal source was in compliance at 20 percent of emission limit following completion of repair work.

Pulse-Jet Fabric Filter Retrofit - Gypsum Calciner. Lead engineer on upgrade of pulse-jet fabric filter
controlling particulate emissions from a gypsum calciner. Recommendations included a modified bag clamping
mechanism, modified hopper evacuation valve assembly, and changes to pulse air cycle time and pulse
duration.

Wet Scrubber Retrofit — Plating Shop. Project engineer on retrofit evaluation of plating shop packed-bed wet
scrubbers failing to meet performance guarantees during acceptance trials, due to excessive mist carryover.
Recommendations included relocation of the mist eliminator (ME), substitution of the original chevron blade
ME with a mesh pad ME, and use of higher density packing material to improve exhaust gas distribution. Wet
scrubbers passed acceptance trials following completion of recommended modifications.

Electrostatic Precipitator (ESP) Retrofit Evaluation — MSW Boiler. Lead engineer for retrofit evaluation of
single field ESP on a municipal solid waste (MSW) boiler. Recommendations included addition of automated
power controller, inlet duct turning vanes, and improved collecting plate rapping system.

ESP Electric Coil Rapper Vibration Analysis Testing - Coal-Fired Boiler. Lead engineer for evaluation of
ESP rapper effectiveness test program on three field ESP equipped with "magnetically induced gravity return”
(MIGR) rappers. Accelerometers were placed in a grid pattern on ESP collecting plates to determine maximum
instantaneous plate acceleration at a variety of rapper power setpoints. Testing showed that the rappers met
performance specification requirements.

Aluminum Remelt Furnace Particulate Emissions Testing. Project manager and lead engineer for high
temperature (1,600 °F) particulate sampling of a natural gas-fired remelt furnace at a major aluminum rolling
mill. Objectives of test program were to: 1) determine if condensable particulate was present in stack gases, and
2) to validate the accuracy of the in-stack continuous opacity monitor (COM). Designed and constructed a
customized high temperature (inconel) PM,;o/Mtd 17 sampling assembly for test program. An onsite natural
gas-fired boiler was also tested to provide comparative data for the condensable particulate portion of the test
program. Test results showed that no significant levels of condensable particulate in the remelt furnace exhaust
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gas, and indicated that the remelt furnace and boiler had similar particulate emission rates. Test results also
showed that the COM was accurate.

Aluminum Remelt Furnace CO and NO, Testing. Project manager and lead engineer for continuous week-
long testing of CO and NO, emissions from aluminum remelt furnace. Objective of test program was to
characterize CO and NOy emissions from representative remelt furnace for use in the facility's criteria pollution
emissions inventory. A TECO Model 48 CO analyzer and a TECO Model 10 NOy analyzer were utilized
during the test program to provide +1 ppm measurement accuracy, and all test data was recorded by an
automated data acquisition system.

OIL AND GAS PRODUCTION AIR ENGINEERING/TESTING EXPERIENCE
Air Toxics Testing of Oil and Gas Production Sources. Project manager and lead engineer for test plan/test
program to determine VOC removal efficiency of packed tower scrubber controlling sulfur dioxide emissions
from a crude oil-fired steam generator. Ratfisch 55 VOC analyzers were used to measure the packed tower
scrubber VOC removal efficiency. Tedlar bag samples were collected simultaneously to correlate BTX removal
efficiency to VOC removal efficiency. This test was one of hundreds of air toxics tests performed during this
test program for oil and gas production facilities from 1990 to 1992. The majority of the volatile air toxics
analyses were performed at in-house laboratory. Project staff developed thorough familiarity with the
applications and limitations of GC/MS, GC/PID, GC/FID, GC/ECD and GC/FPD. Tedlar bags, canisters,
sorbent tubes and impingers were used during sampling, along with isokinetic tests methods for multiple metals
and PAHs.

Air Toxics Testing of Glycol Reboiler — Gas Processing Plant. Project manager for test program to
determine emissions of BTXE from glycol reboiler vent at gas processing facility handling 12 MM/cfd of
produced gas. Developed innovative test methods to accurately quantify BTXE emissions in reboiler vent gas.

Air Toxics Emissions Inventory Plan. Lead engineer for the development of generic air toxics emission
estimating techniques (EETs) for oil and gas production equipment. This project was performed for the
Western States Petroleum Association in response to the requirements of the California Air Toxics "Hot Spots"
Act. EETs were developed for all point and fugitive oil and gas production sources of air toxics, and the
specific air toxics associated with each source were identified. A pooled source emission test methodology was
also developed to moderate the cost of source testing required by the Act.

Fugitive NMHC Emissions from TEOR Production Field. Project manager for the quantification of fugitive
Nonmethane hydrocarbon (NMHC) emissions from a thermally enhanced oil recovery (TEOR) oil production
field in Kern County, CA. This program included direct measurement of NMHC concentrations in storage tank
vapor headspace and the modification of available NMHC emission factors for NMHC-emitting devices in
TEOR produced gas service, such as wellheads, vapor trunklines, heat exchangers, and compressors.
Modification of the existing NMHC emission factors was necessary due to the high concentration of CO, and
water vapor in TEOR produced gases.

Fugitive Air Emissions Testing of Oil and Gas Production Fields. Project manager for test plan/test program
to determine VOC and air toxics emissions from oil storage tanks, wastewater storage tanks and produced gas
lines. Test results were utilized to develop comprehensive air toxics emissions inventories for oil and gas
production companies participating in the test program.

Oil and Gas Production Field — Air Emissions Inventory and Air Modeling. Project manager for oil and
gas production field risk assessment. Project included review and revision of the existing air toxics emission
inventory, air dispersion modeling, and calculation of the acute health risk, chronic non-carcinogenic risk and
carcinogenic risk of facility operations. Results indicated that fugitive H,S emissions from facility operations
posed a potential health risk at the facility fenceline.
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PETROLEUM REFINERY AIR ENGINEERING/TESTING EXPERIENCE
Criteria and Air Toxic Pollutant Emissions Inventory for Proposed Refinery Modifications. Project
manager and technical lead for development of baseline and future refinery air emissions inventories for
process modifications required to produce oxygenated gasoline and desulfurized diesel fuel at a California
refinery. State of the art criteria and air toxic pollutant emissions inventories for refinery point, fugitive and
mobile sources were developed. Point source emissions estimates were generated using onsite criteria pollutant
test data, onsite air toxics test data, and the latest air toxics emission factors from the statewide refinery air
toxics inventory database. The fugitive volatile organic compound (VOC) emissions inventories were
developed using the refinery's most recent inspection and maintenance (I&M) monitoring program test data to
develop site-specific component VOC emission rates. These VOC emission rates were combined with speciated
air toxics test results for the principal refinery process streams to produce fugitive VOC air toxics emission
rates. The environmental impact report (EIR) that utilized this emission inventory data was the first refinery
"Clean Fuels" EIR approved in California.

Air Toxic Pollutant Emissions Inventory for Existing Refinery. Project manager and technical lead for air
toxic pollutant emissions inventory at major California refinery. Emission factors were developed for refinery
heaters, boilers, flares, sulfur recovery units, coker deheading, IC engines, storage tanks, process fugitives, and
catalyst regeneration units. Onsite source test results were utilized to characterize emissions from refinery
combustion devices. Where representative source test results were not available, AP-42 VOC emission factors
were combined with available VOC air toxics speciation profiles to estimate VOC air toxic emission rates. A
risk assessment based on this emissions inventory indicated a relatively low health risk associated with refinery
operations. Benzene, 1,3-butadiene and PAHs were the principal health risk related pollutants emitted.

Air Toxics Testing of Refinery Combustion Sources. Project manager for comprehensive air toxics testing
program at a major California refinery. Metals, Cr™0, PAHs, H,S and speciated VOC emissions were measured
from refinery combustion sources. High temperature Cr'0 stack testing using the EPA Cr'© test method was
performed for the first time in California during this test program. Representatives from the California Air
Resources Board source test team performed simultaneous testing using ARB Method 425 (Cr*) to compare
the results of EPA and ARB Cr 0 test methodologies. The ARB approved the test results generated using the
high temperature EPA Cr*® test method.

Air Toxics Testing of Refinery Fugitive Sources. Project manager for test program to characterize air toxic
fugitive VOC emissions from fifteen distinct process units at major California refinery. Gas, light liquid, and
heavy liquid process streams were sampled. BTXE, 1,3-butadiene and propylene concentrations were
quantified in gas samples, while BTXE, cresol and phenol concentrations were measured in liquid samples.
Test results were combined with AP-42 fugitive VOC emission factors for valves, fittings, compressors, pumps
and PRVs to calculate fugitive air toxics VOC emission rates.

LATIN AMERICA ENVIRONMENTAL PROJECT EXPERIENCE
Preliminary Design of Ambient Air Quality Monitoring Network — Lima, Peru. Project leader for project
to prepare specifications for a fourteen station ambient air quality monitoring network for the municipality of
Lima, Peru. Network includes four complete gaseous pollutant, particulate, and meteorological parameter
monitoring stations, as well as eight PM; and TSP monitoring stations.

Evaluation of Proposed Ambient Air Quality Network Modernization Project — Venezuela. Analyzed a
plan to modernize and expand the ambient air monitoring network in Venezuela. Project was performed for the
U.S. Trade and Development Agency. Direct interaction with policy makers at the Ministerio del Ambiente y
de los Recursos Naturales Renovables (MARNR) in Caracas was a major component of this project.

Evaluation of U.S.-Mexico Border Region Copper Smelter Compliance with Treaty Obligations —
Mexico. Project manager and lead engineer to evaluate compliance of U.S. and Mexican border region copper
smelters with the SO, monitoring, recordkeeping and reporting requirements in Annex IV [Copper Smelters] of
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the La Paz Environmental Treaty. Identified potential problems with current ambient and stack monitoring
practices that could result in underestimating the impact of SO, emissions from some of these copper smelters.
Identified additional source types, including hazardous waste incinerators and power plants, that should be
considered for inclusion in the La Paz Treaty process.

Development of Air Emission Standards for Petroleum Refinery Equipment - Peru. Served as principal
technical consultant to the Peruvian Ministry of Energy in Mines (MEM) for the development of air emission
standards for Peruvian petroleum refineries. The sources included in the scope of this project included: 1) SO,
and NOj refinery heaters and boilers, 2) desulfurization of crude oil, particulate and SO, controls for fluid
catalytic cracking units (FCCU), 3) VOC and CO emissions from flares, 4) vapor recovery systems for marine
unloading, truck loading, and crude oil/refined products storage tanks, and 5) VOC emissions from process
fugitive sources such as pressure relief valves, pumps, compressors and flanges. Proposed emission limits were
developed for new and existing refineries based on a thorough evaluation of the available air emission control
technologies for the affected refinery sources. Leading vendors of refinery control technology, such as John
Zink and Exxon Research, provided estimates of retrofit costs for the largest Peruvian refinery, La Pampilla,
located in Lima. Meetings were held in Lima with refinery operators and MEM staff to discuss the proposed
emission limits and incorporate mutually agreed upon revisions to the proposed limits for existing Peruvian
refineries.

Development of Air Emission Limits for ICE Cogeneration Plant - Panama. Lead engineer assisting U.S.
cogeneration plant developer to permit an ICE cogeneration plant at a hotel/casino complex in Panama.
Recommended the use of modified draft World Bank NO and PM limits for ICE power plants. The
modification consisted of adding a thermal efficiency factor adjustment to the draft World Bank NO, and PM
limits. These proposed ICE emission limits are currently being reviewed by Panamanian environmental
authorities.

Mercury Emissions Inventory for Stationary Sources in Northern Mexico. Project manager and lead
engineer to estimate mercury emissions from stationary sources in Northern Mexico. Major potential sources
of mercury emissions include solid- and liquid-fueled power plants, cement kilns co-firing hazardous waste,
and non-ferrous metal smelters. Emission estimates were provided for approximately eighty of these sources
located in Northern Mexico. Coordinated efforts of two Mexican subcontractors, located in Mexico City and
Hermosillo, to obtain process throughput data for each source included in the inventory.

Translation of U.S. EPA Scrap Tire Combustion Emissions Estimation Document — Mexico. Evaluated
the Translated a U.S. EPA scrap tire combustion emissions estimation document from English to Spanish for
use by Latin American environmental professionals.

Environmental Audit of Aluminum Production Facilities — Venezuela. Evaluated the capabilities of
existing air, wastewater and solid/hazardous waste control systems used by the aluminum industry in eastern
Venezuela. This industry will be privatized in the near future. Estimated the cost to bring these control
systems into compliance with air, wastewater and solid/hazardous waste standards recently promulgated in
Venezuela. Also served as technical translator for team of U.S. environmental engineers involved in the due
diligence assessment.

Assessment of Environmental Improvement Projects — Chile and Peru. Evaluated potential air, water, soil
remediation and waste recycling projects in Lima, Peru and Santiago, Chile for feasibility study funding by the
U.S. Trade and Development Agency. Project required onsite interaction with in-country decisionmakers (in
Spanish). Projects recommended for feasibility study funding included: 1) an air quality technical support
project for the Santiago, Chile region, and 2) soil remediation/metals recovery projects at two copper
mine/smelter sites in Peru.
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Air Pollution Control Training Course — Mexico. Conducted two-day Spanish language air quality training
course for environmental managers of assembly plants in Mexicali, Mexico. Spanish-language course manual
prepared by Powers Engineering. Practical laboratory included training in use of combustion gas analyzer,
flame ionization detector (FID), photoionization detector (PID), and occupational sampling.

Renewable Energy Resource Assessment Proposal — Panama. Translated and managed winning bid to
evaluate wind energy potential in Panama. Direct interaction with the director of development at the national
utility monopoly (IRHE) was a key component of this project.

Comprehensive Air Emissions Testing at Assembly Plant — Mexico. Project manager and field supervisor
of emissions testing for particulates, NO,, SO, and CO at turbocharger/air cooler assembly plant in Mexicali,
Mexico. Source specific emission rates were developed for each point source at the facility during the test
program. Translated test report into Spanish for review by the Mexican federal environmental agency
(SEMARNAP).

Air Pollution Control Equipment Retrofit Evaluation — Mexico. Project manager and lead engineer for
comprehensive evaluation of air pollution control equipment and industrial ventilation systems in use at
assembly plant consisting of four major facilities. Equipment evaluated included fabric filters controlling blast
booth emissions, electrostatic precipitator controlling welding fumes, and industrial ventilation systems
controlling welding fumes, chemical cleaning tank emissions, and hot combustion gas emissions.
Recommendations included modifications to fabric filter cleaning cycle, preventative maintenance program for
the electrostatic precipitator, and redesign of the industrial ventilation system exhaust hoods to improve capture
efficiency.

Comprehensive Air Emissions Testing at Assembly Plant — Mexico. Project manager and field supervisor
of emissions testing for particulates, NO,, SO, and CO at automotive components assembly plant in Acufia,
Mexico. Source-specific emission rates were developed for each point source at the facility during the test
program. Translated test report into Spanish.

Fluent in Spanish. Studied at the Universidad de Michoacan in Morelia, Mexico, 1993, and at the Colegio de
Espaiia in Salamanca, Spain, 1987-88. Have lectured (in Spanish) on air monitoring and control equipment at
the Instituto Tecnoldgico de Tijuana. Maintain contact with Comision Federal de Electricidad engineers
responsible for operation of wind and geothermal power plants in Mexico, and am comfortable operating in the
Mexican business environment.

PUBLICATIONS
Bill Powers, “San Diego Smart Energy 2020 — The 21% Century Alternative,” San Diego, October 2007.

Bill Powers, “Energy, the Environment, and the California — Baja California Border Region,” Electricity
Journal, Vol. 18, Issue 6, July 2005, pp. 77-84.

W.E. Powers, "Peak and Annual Average Energy Efficiency Penalty of Optimized Air-Cooled Condenser on
515 MW Fossil Fuel-Fired Utility Boiler," presented at California Energy Commission/Electric Power
Research Institute Advanced Cooling Technologies Symposium, Sacramento, California, June 2005.

W.E. Powers, R. Wydrum, P. Morris, "Design and Performance of Optimized Air-Cooled Condenser at
Crockett Cogeneration Plant," presented at EPA Symposium on Technologies for Protecting Aquatic
Organisms from Cooling Water Intake Structures, Washington, DC, May 2003.

P. Pai, D. Niemi, W.E. Powers, “A North American Anthropogenic Inventory of Mercury Emissions,” to be
presented at Air & Waste Management Association Annual Conference in Salt Lake City, UT, June 2000.
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P.J. Blau and W_.E. Powers, "Control of Hazardous Air Emissions from Secondary Aluminum Casting Furnace
Operations Through a Combination of: Upstream Pollution Prevention Measures, Process Modifications and
End-of-Pipe Controls,"” presented at 1997 AWMA/EPA Emerging Solutions to VOC & Air Toxics Control
Conference, San Diego, CA, February 1997.

W.E. Powers, et. al., "Hazardous Air Pollutant Emission Inventory for Stationary Sources in Nogales, Sonora,
Mexico ," presented at 1995 AWMA/EPA Emissions Inventory Specialty Conference, RTP, NC, October 1995.

W.E. Powers, "Develop of a Parametric Emissions Monitoring System to Predict NO, Emissions from
Industrial Gas Turbines,"” presented at 1995 AWMA Golden West Chapter Air Pollution Control Specialty
Conference, Ventura, California, March 1995.

W. E. Powers, et. al., "Retrofit Control Options for Particulate Emissions from Magnesium Sulfite Recovery
Boilers,"” presented at 1992 TAPPI Envr. Conference, April 1992. Published in TAPPI Journal, July 1992.

S. S. Parmar, M. Short, W. E. Powers, "Determination of Total Gaseous Hydrocarbon Emissions from an
Aluminum Rolling Mill Using Methods 25, 25A, and an Oxidation Technique,"” presented at U.S. EPA
Measurement of Toxic and Related Air Pollutants Conference, May 1992.

N. Meeks, W. E. Powers, "Air Toxics Emissions from Gas-Fired Internal Combustion Engines," presented at
AIChE Summer Meeting, August 1990.

W. E. Powers, "Air Pollution Control of Plating Shop Processes,"” presented at 7th AES/EPA Conference on
Pollution Control in the Electroplating Industry, January 1986. Published in Plating and Surface Finishing
magazine, July 1986.

H. M. Davenport, W. E. Powers, "Affect of Low Cost Modifications on the Performance of an Undersized
Electrostatic Precipitator," presented at 79th Air Pollution Control Association Conference, June 1986.

AWARDS
Engineer of the Year, 1991 — ENSR Consulting and Engineering, Camarillo
Engineer of the Year, 1986 — Naval Energy and Environmental Support Activity, Port Hueneme
Productivity Excellence Award, 1985 — U. S. Department of Defense

PATENTS
Sedimentation Chamber for Sizing Acid Mist, Navy Case Number 70094
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STATE OF CALIFORNIA

Energy Resources Conservation and Development Commission

In the Matter of:

APPLICATION FOR CERTIFICATION DOCKET NO. 09-AFC-7
FOR THE PALEN SOLAR POWER
PROJECT

INTERVENOR CENTER FOR BIOLOGICAL DIVERSITY

Testimony of Ileene Anderson

Re: Impacts to Sensitive Plants and Wildlife from the Proposed Palen Solar Power
Project

Docket 09-AFC-7
Summary of Testimony

The proposed project will be detrimental to numerous rare species. In some instances the
Revised Staff Assessment (RSA) fails to evaluate the presence of rare species and
identify impacts. Elsewhere, the RSA fails to adequately avoid, minimize and mitigate
the impacts to these rare species as required under CEQA (and NEPA).

The proposed project in itself as well as in conjunction with other cumulative projects
will further imperil already rare species driving them closer to extinction and will result
in the need for additional species to be safeguarded under Endangered Species Act
protection.

Qualifications

My qualifications are provided on my Resume attached to this Testimony and as
discussed below.

I have over 20 years of experience in identifying, surveying for and documenting
biological resources in southern California, including the Mojave desert.



I have a Master’s of Science in Biology and a Bachelor’s of Arts in Biology from the
California State University, Northridge. I have continuing education in
restoration/revegetation/reclamation of native habitats at the University of California,
Riverside.

I have directed and participated in numerous field surveys for federal- and state-listed
threatened and endangered species, as well as other rare and common species. I have
written results in conformance with the California Environmental Quality Act and the
National Environmental Policy Act.

I have written, implemented and monitored a variety of restoration and revegetation
plans, primarily implemented as mitigation.

I have published articles on these subjects in peer-reviewed scientific journals and
presented papers/posters at scientific meetings.

I have provided expert testimony on plant and animal issues at State Water Resources
Control Board, California Public Utilities Commission and the California Energy
Commission hearings.

I was a two-term federal appointee to the BLM’s California Desert Advisory Council
representing renewable resources, and served one year as chairperson.

I am currently a staff biologist with the Center for Biological Diversity, where I focus on
native natural resource issues primarily in southern California, including desert regions of
Riverside County.

Statement

After my review of the biological sections of the RSA, I agree that the project as
proposed would have major impacts to the biological resources in the Chuckwalla Valley,
affecting sensitive plant and wildlife species and eliminating a broad expanse of
relatively undisturbed Coloradan Desert habitat (RSA at C.2-1). However, my
conclusion is that the RSA fails to adequately identify all of the on-site resources,
evaluate the impacts to those resources and propose adequate mitigation. Typically a
project of this size would involve many seasons of surveys to thoroughly document all of
the resources that occur on the site. Multiple years of surveys are particularly important
in the desert because of the unpredictable and variable precipitation patterns. Failure to
conduct sufficient surveys prior to construction of the project also effectively eliminates
the most important function of surveys - using the information from the surveys to avoid
and minimize harm caused by the project and reduce the need for mitigation. Often
efforts to mitigate harm are far less effective than preventing the harm in the first place.
In addition, without understanding the scope of harm before it occurs, it is difficult to
quantify an appropriate amount and type of mitigation.



Overarching Issues

The generalized strategy of 1:1 mitigation for desert tortoise habitat is proposed to
mitigate a multitude of other species — golden eagles, migratory/special status species
birds, bats, badger, kit fox, and rare plants. While the Revised Staff Assessment (RSA)
requires that acquired mitigation lands must be habitat for these impacted species,
because that habitat is already inhabited by the same species for which mitigation is
sought, this mitigation strategy ensures a net decrease in habitat for impacted species. To
actually provide mitigation that staunches species’ habitat losses, the ratio must be higher
than 1:1'. T recommend a minimum 2:1 mitigation is more appropriate to assure, not only
that the project impacts are mitigated appropriately but that the net losses of habitat for
rare species are stopped. This strategy is essential to prevent future listings under
Endangered Species Acts — both state and federal.

Many of the plans that are proposed by staff to adequately minimize or mitigate
impacts are either not provided in the RSA or anywhere else or are draft plans that lack
specific details in order to evaluate their effectiveness. Therefore it is impossible for me
to evaluate or determine the efficacy of proposed minimization and mitigation to actually
adequately mitigate impacts. While I recognize that the regulatory agencies have the
responsibility of assuring that mitigation meets all the LORS and conditions, I have not
always found that to be the case. Studies of mitigation compliance have borne this out as
well.” Making all of the plans available as part of the public process is important to
assure the public that their public resources are being protected — without public
disclosure of these plans during the process there is no way to evaluate whether the
Commission has put in place adequate plans to prevent degradation of our natural
heritage, clean air and water. I recommend that the Commission put in place a public
process that enables public input on the plethora of “mitigation” plans that are being
proposed as conditions of certification for this (and other) proposed projects.

I discuss additional species specific issues below.
Desert Tortoise

I recognize that little recent desert tortoise sign was found on the proposed project
site, and desert tortoise, if present currently, are likely to inhabit the site at very low
densities. The project site it located in the Eastern Colorado Recovery Unit of the desert
tortoise — a recovery unit that is in steep decline, having population decreases of 37%
between 2005 and 20077, which is the most recent data publicly available. This decline is
has occurred over ten years after the species was placed under Endangered Species Act
protection.

If desert tortoise are found on the proposed project site, the proposal is to move
any desert tortoise through relocation or translocation. The most recent report on desert
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tortoise translocations document”® an unacceptable 44% confirmed mortality of
translocated desert tortoise since the translocation occurred 2008 and the last surveys in
2009. Thirty-five additional tortoises (22%) were “missing” — status unknown. Coupled
with that, all translocated tortoise had tested negative for deadly diseases prior to being
translocated, but post-translocation, 11% tested positive setting up a tragic
epidemiological situation.

As part of the Desert Renewable Energy Conservation Plan (DRECP), an
Independent Science Advisor committee was convened, and they have recently produced
Draft Recommendations for the DRECP. In that document they state “One action that we
generally do not endorse as mitigation per se—except perhaps under certain rare
circumstances where scientific evidence suggests it may be warranted—is animal
translocations out of proposed development areas into reserve areas. This is often done
but rarely effective—a “feel-good” measure that has dubious ecological benefits and
potential to do more harm than good.”[original emphasis]’.

Because so many of the proposed mitigations for badger, kit fox and other species
depend upon “passive relocation” or translocations and the lack of evaluation of impacts
from these types of activities in the RSA,I believe a re-evaluation of impacts needs to be
included in a supplemental environmental review.

The Independent Science Advisors also offer a desert tortoise specific
recommendation - “As with the Mohave ground squirrel, the advisors do not recommend
translocation of desert tortoise as effective mitigation or conservation action, in part
because translocated tortoises suffer high mortality rates” [original emphasis] . This
important recommendation is additionally noteworthy because the two desert tortoise
advisors, were both independent researchers on the Fort Irwin translocation effort, as well
as other translocations. Their recommendation strongly suggests that translocation may
do more harm than good.

Despite all of the bad news about translocation for desert tortoise and against the
recommendations of the independent science advisors to the DRECP, one of the
conditions of certification (Bio — 10) requires only that a translocation and relocation plan
be developed in the future. The desert tortoise translocation plan is not finalized and areas
have not been identified for translocation. Based on the existing draft plan (DR-BIO-55)
which no longer complies with the most recent guidelines from USFWS’, it is very
unclear to me how successful this proposal will be.

Because a final translocation plan or even a revised draft translocation plan has
not been provided, there is no way for me to comment on it. However, from the
information that was provided several concerns arise. For example, long-term monitoring
of relocated desert tortoise is virtually absent from the Draft Desert Tortoise
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Translocation Plan. Because of the poor track record of successful
relocation/translocation of desert tortoise®, long-term post-relocation monitoring is
essential to fully evaluate the success of any relocation effort.

In order to assure that any relocated desert tortoises do not have to be moved
subsequently as avoidance and mitigation for other projects, safeguards must be put in
place to preserve lands onto which any animals are relocated/translocated and the
conditions of certification need to include this important concept.

Specifically regarding Bio-9 (1), the desert tortoise fencing along Interstate 10
needs to be installed prior to any desert tortoise relocation or translocation. Desert
tortoises are known to make long distance movements after being moved and having a
fence in place may help to minimize mortality.

While the RSA recognizes that the proposed project and reconfigured alternatives
fall within a Northern and Eastern Colorado Plan (NECO) designated Wildlife Habitat
Management Area (WHMA), it does not discuss that the area is specified for Desert
Wildlife Management Area (DWMA) connectivity. Because the propose project and
reconfigured alternatives are not only in desert tortoise habitat, but within a WHMA and
WHMA for DWMA connectivity’, the proposed 1:1 mitigation is inadequate. As stated
above 1:1 mitigation ratio is not generally appropriate, even for impacts to currently
unoccupied desert tortoise habitat, in this instance, the 1:1 ratio is particularly
inappropriate because it does not take into consideration the importance of this specific
location in the WHMA for DWMA connectivity as identified in the NECO plan.
Therefore, at minimum, a 2:1 mitigation ratio needs to be implemented to truly off-set the
impacts to this important linkage zone.

Despite the cumulative impacts analysis for desert tortoise, I fail to see how the
proposed conditions of certifications guarantee adequate compensation for the impacts to
this identified connectivity. The project is proposed in an identified linkage area for
desert tortoise as per the NECO plan'’, yet the mitigation relies on “probable” linkages
(RSA at C.2-177). The nearest “probable” linkage (RSA at Biological Resources Figure
6) includes another proposed large-scale industrial solar project — Desert Sunlight, which
has a DEIS currently out for public review.

The RSA generally fails to recognize that based on the current desert tortoise
recovery plan'', the project is located in the eastern Colorado recovery unit. Instead, the
analysis uses a draft revision of the desert tortoise recovery plan’s scheme which
“lumped” two currently distinct recovery units - the eastern Colorado and the northern
Colorado recovery units - into a single unit — the Colorado recovery unit. However more
recent data indicate that the two recovery units in the current recovery plan are
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genetically unique and fully justifiable'>. The conditions of certification do not require
that mitigation lands be in the eastern Colorado recovery unit, but instead include the
much larger and genetically different northern Colorado recovery unit. In my mind, this
also undermines the efficacy of the proposed mitigation and fails to fully mitigate the
impacts to the unique genetic type of desert tortoise found in the eastern Colorado
recovery unit.

Recent science indicates that canid predation affects both resident, control and
translocated desert tortoises'>. While the minimization measures that are proposed for
reducing some predators on the proposed project site and reconfigured alternatives, the
new and best available science needs to be incorporated into the Conditions of
Certification for this (and other projects). Ravens, another human subsidized predator in
the desert, have also been identified as predators on desert tortoises. The Conditions of
Certification require that payment be made to support the USFWS Regional Raven
Management Program (Bio 13(2)). The CEC or CDFG should set up and implement a
similar program to address the regional canid management in support of reducing
predation of desert tortoises (and other rare animals) and that payment in support of that
program also be required as a Condition of Certification.

Sand Dune Community/Mojave Fringe-toed Lizard

Bio-20 lays out criteria for compensation lands that in my opinion do not
accurately mitigate the impacts to the Mojave fringe-toed lizard. This species has
naturally disjunct habitat areas and reaches its southern-most range in the general vicinity
of the project site. While the Mojave fringe-toed lizards require Aeolian sands and sandy
substrate on which to live'®, its entire habitat needs to be mitigated at a 3:1 mitigation
ratio including habitat that is affected by indirect impacts.

I agree with the Revised staff assessment in the cumulate analysis that ‘Staff
believes that by requiring the Applicant to acquire and preserve habitat within the
Chuckwalla Valley dune system, at a ratio of 3:1, fragmentation from anticipated future
development of private lands can be minimized by protecting, in perpetuity, these lands
from future development. (RSA at C.2-181). All Mojave fringe-toed lizard habitat
should be mitigated at such a level.

I found it very confusing and unclear how Bio-20 in the RSA relates to the
information provided in the Data Requests of July 9, 2010. It is unclear if “high quality
MFTL habitat” equates to “Zone 2 MFTL habitat” or how that relates to the occupancy of
the lizards identified during surveys in those areas or the areas identified in the RSA as
“stabilized and partially stabilized sand dunes”, “non-dune Mojave fringe-toed lizard
habitat”. Because the focus of impact analysis and subsequent mitigation should be on
the Mojave fringe-toed lizard, it is my opinion that how the habitat is affected by the

impact of the project and the impact to the sand transport corridor are all direct impacts to
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Mojave fringe-toed lizard habitat and should be mitigated as such. Therefore, all impacts
to Mojave fringe-toed lizard habitat should be mitigated at 3:1.

Birds

Curiously the RSA dismisses recognized avian attractants such as evaporation
ponds and agricultural fields as not occurring in the vicinity of the project (RSA at C.2-
11). However, the proposed project is currently designed to have 2 four-acre evaporation
ponds or a total of 8 acres of ponds (RSA at C.2-119) and is directly adjacent to
agricultural fields (RSA at Appendix C, Figure 5 through 8). The RSA notes that ravens,
“waterfowl, shorebirds and other resident or migratory birds that drink or forage at the
ponds” (RSA at C.2-119). While Bio- 26 proposes netting and monitoring of the
evaporation ponds, their presence will still likely attract birds to the general area, even if
subsequently the birds are not able to directly access the ponds. The RSA fails to
quantitatively evaluate the impact to birds based on the McCrary" results, which
estimated 1.7 birds deaths per week on a 32 ha site — a site fifty times smaller than the
proposed 1,600+ ha solar facility. Other data are available on injury and mortality
associated with reflective surfaces and powerlines'® which could have been used to
evaluate impacts to birds. While avian point counts were done in 2009, these data are not
folded into an analysis of the potential impacts to birds from attraction onto the site by
the proposed evaporation ponds and subsequent mortality occurring from collisions with
mirrors or powerlines. While Bio-16 requires monitoring, which I support, the RSA still
fails to analyze the potential impact which in my opinion may be significant.

Burrowing Owl

I agree with the RSA that the fate of passively relocated burrowing owls is
undocumented and concerning (RSA at pg. C.2-109). Therefore I was surprised to find
that Bio-18 (burrowing owl mitigation requirements) failed to require long-term
monitoring of passively relocated burrowing owls. While burrowing owls were
documented as occurring on the project site, the RSA failed to evaluate the potential
impacts to the owls in the context of the regional population. Burrowing owls
populations in the eastern deserts are documented to be at low densities'’. Data are
available on burrowing owls in eastern Riverside County from the California Burrowing
Owl Survey — 2006-2007"%,

The remaining stronghold for burrowing owls in California — the Imperial Valley
— has had a recently documented decline of 27% in the past 2 years'”, resulting in an even
more dire state for burrowing owls in California. Because burrowing owls are in decline
throughout California, and now their “stronghold” is documented to be declining
severely, it is my opinion that the burrowing owls on this proposed project site and
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reconfigured alternatives (and on other renewable energy projects) become even more
important to species conservation efforts. While I support the acquisition of habitat
specifically for burrowing owls as identified in the RSA, I think the mitigation of only 78
acres for 4 owls is too low, especially in the Colorado desert, as it is outdated agency
guidance. Mean burrowing owl foraging territories are 242 hectares in size, although
foraging territories for owl in heavily cultivated areas is only 35 hectares®’. Regardless,
the acquisition of only 78 acres (31.5 hectares) fails to mitigate for one bird even if it was
relying on a heavily cultivated area. Therefore, it is my opinion that additional mitigation
acreage needs to be required — calculated using the mean foraging territory size times the
number of owls. This calculation results in 968 hectares (2,391 acres). I note that using
the average foraging territory size for mitigation calculations may not accurately predict
the carrying capacity and may overestimate the carrying capacity of the impacted site,
since the proposed project site at 4,024 acres only support 4 birds — it may be that in this
area of the Colorado desert 4,000+ acres is necessary to support 4 burrowing owls. While
the RSA relied on guidance from CDFG from 2003, that guidance is now out of date in
light of identified population declines®', a more thorough census of burrowing owls
throughout the state”* and additional research on the species habitat™. Lastly, because
the carrying capacity is tied to habitat quality, I recommend that language be included
that mitigation lands that are acquired for burrowing owl be native habitats on
undisturbed lands, not cultivated lands, which are subject to the whims of land use
changes. I believe the long-term persistence of burrowing owls lie in their ability to
utilize natural landscapes, not human-created ones.

Insects

Sand dune habitats are notorious for supporting endemic insects, typically narrow
habitat specialists™. The RSA completely fails to address insects on the proposed project
site. While the Center has brought this issue up on our comments on the Staff
Assessment, the RSA brushes off this important issue by characterizing the impact to the
sand dune community without actually requiring insect surveys. Absent the surveys
clearly no evaluation of impacts to rare insects can be evaluated.

Special Status Plants

While I support late-season botanical surveys, these types of surveys should have
been done prior to the assessment of impacts from the proposed project. As stated above,
failure to conduct sufficient surveys prior to construction of the project effectively
eliminates the most important function of surveys - using the information from the
surveys to avoid and minimize harm caused by the project and reduce the need for
mitigation. Often efforts to mitigate harm are far less effective than preventing the harm
in the first place.
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Habitat Loss and Compensatory Mitigation

For many of the rare wildlife species, “Bio-12" is proposed as the mitigation for
impacts. “Bio-12" is focused on compensatory mitigation for desert tortoise through the
acquisition and conservation of a variety of number of acres based on different impact
scenarios. While I support mitigation for desert tortoise, the mitigation measure needs to
require that the mitigation actually benefit the other rare animals — just as it states for
state jurisdictional water, where at least 608 acres of waters must be acquired.

Even with rare species occurring on the mitigation lands, the Commission must
still recognize that the proposed project is a net loss of occupied habitat and possibly
individuals of these species.

Cryptobiotic Soils

Cryptobiotic soils are an essential component in arid ecosystems to prevent
desertification and perform a myriad of ecological functions including soil stability,
porosity and water retention® . They stabilize soils and prevent erosion, decreasing
fugitive dust®®. They are easily disturbed and slow to regenerate’’. Despite comments on
the Staff Assessment requesting an evaluation of where the cryptobiotics were on the
proposed project site and an analysis of the impacts of the project on these important
soils, the RSA failed to do so. It is my opinion that the disturbance of these types of soil
crusts will greatly increase many factors that will affect the nearby ecological functions
including increased amount of PM-10 emissions from the proposed project site, alteration
in hydrology and water retention among many other aspects. The final staff assessment
must estimate the impact to these essential components of the landscape.

Fire Threats

Fire in desert ecosystems is well documented to cause catastrophic landscape
scale changes® and impacts to the local species®. While the FSA mentions the impacts
of fire via the proliferation of non-native weeds (RSA at pg. C.2-18 through 19, and
many other places), it fails to adequately analyze the impacts of this issue for this
proposed project that routinely relies on superheated liquids. It fails to adequately
analyze the impact that a fire could have on the natural lands adjacent to the project site if
it escaped from the site or address the mitigation of this impact. Instead it defers it to the
Worker Environmental Awareness Program (WEAP) and only requires “a discussion of
fire prevention measures to be implemented by workers during project activities” (RSA at

> Belnap 2006,

2% Belnap 2001

?7 Belnap and Eldridge 2001.

2 Brown and Minnich 1986, Lovich and Bainbridge 1999, Brooks 2000, Brooks and Draper 2006, Brooks
and Minnich 2007

¥ Ducher 2009.



pg. C.2-258). A fire prevention and protection plan needs to be required to preclude the
escape of fire onto the adjacent landscape (avoidance), lay out clear guidelines for
protocols if the fire does spread to adjacent wildlands (minimization) and a revegetation
plan if fire does occur on adjacent lands originating from the project site (mitigation) or
caused by any activities associated with construction or operation of the site even if the
fire originates off of the project site.

Conclusions
I would like to summarize my conclusions as follows:

Despite some avoidance, minimization, and mitigation for the identified rare species, the
project will still result in a net loss of habitat for many rare and common species and
crucial connectivity for the desert tortoise. The RSA still fails to evaluate many very
important biological issues. Therefore I find the review of impacts and suggested
mitigations to be unsatisfactory. Without basic information about the use of the area by a
variety of wildlife, plants and cryptobiotic soils it is impossible to assess the extent of the
impacts to species populations in this area from the proposed project or reconfigurations.

The documents seem to indicate that the staff believes that all the potential plant and
wildlife impacts can be resolved by simply purchasing land elsewhere suitable for the
desert tortoise. While desert tortoise habitat acquisition and protection in other areas is an
essential keystone of mitigation for the loss of habitat at the proposed project site, it does
not and cannot mitigate for the loss of habitat of other species if their habitat does not
occur on the compensation lands.

I suggest that field studies be initiated on any proposed compensation lands to assure that
proper habitat is acquired to help mitigate impacts. Absent any real information in the
field, any suggested mitigation or perceived impacts are pure conjecture. I also suggest
that the missing field studies be conducted by knowledgeable researchers on the project
site to fill in the missing data gaps which are the basis for analyzing impacts.

In summary, I find the document to be lacking as it pertains to biological resources.

These deficiencies need to be addressed and remedied before in a revision to the SA or
other environmental documentation prior to project permitting.
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Declaration of Ileene E. Anderson

Re: Impacts to Sensitive Plants and Wildlife from the Proposed Palen Solar Power

Project

Docket 09-AFC-7

I, Ileene Anderson, declare as follows:

1y

2)

3)

4)

5)

6)

I am currently a biologist for the Center for Biological Diversity. I have worked
with the organization for five years.

My relevant professional qualifications and experience are set forth in the
attached resume and the attached testimony and are incorporated herein by
reference.

I prepared the testimony attached hereto and incorporated herein by reference,
relating to the impacts of the proposed project on wildlife and plants.

I prepared the testimony attached hereto and incorporated herein by reference
relating to the proposed Palen Solar Power Project in the Chuckwalla Valley in
Riverside County.

It is my professional opinion that the attached testimony is true and accurate with
respect to the issues that is addressed.

I am personally familiar with the facts and conclusions described within the
attached testimony and if called as a witness, I could testify competently thereto.

I declare under penalty of perjury that the foregoing is true and correct to the best of my
knowledge and belief.

Dated: October 6, 2010 Signed:

W Fl oD

At: Los Angeles, California
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For
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Education
e M.S. with Distinction, Biology, California State University, Northridge, 1992
e B.A. Cum Laude, Biology, California State University, Northridge, 1989
e A.S. with Honors, Electronics, Bakersfield College, 1981

Professional Experience

2005 - present
Biologist and Public Lands Desert Director with the non-profit Center for Biological Diversity. Provide scientific
expertise necessary for the conservation of California’s internationally recognized unique flora and fauna in a
variety of public and private land use arenas. My primary projects focus on central and southern California,
including the California deserts, Tejon Ranch, Santa Ana River issues, Santa Clara River issues and humerous
projects that occur within their watersheds. | comment on California Environmental Quality Act and/or
National Environmental Policy Act, write petitions for plant and animal protection under the federal and state
Endangered Species Act, provide scientific expertise for lawsuit settlement agreements, do public/media
relations, and organize volunteers for a variety of conservation issues.

1997- 2005
Southern California Regional Botanist for the non-profit California Native Plant Society (CNPS). Provided
scientific expertise necessary for the conservation of California’s unique vegetation types in a variety of public
and private land use plans, including the Four Southern California Forests Updated Land Use Management Plan,
the West Mojave Habitat Conservation Plan, the West Riverside Multiple Species Habitat Conservation Plan, the
Northern and Eastern Colorado Desert Plan, the Northern and Eastern Mojave Desert Plan, and many other
smaller planning efforts. | have commented on hundreds of California Environmental Quality Act and/or
National Environmental Policy Act documents, written petitions for plant protection under the federal
Endangered Species Act, provided scientific expertise for lawsuit settlement agreements, done public relations
in both print and radio, ran CNPS internal consensus building meetings, and organized volunteers for a variety
of conservation and fund-raising issues.

1995 - 2005
Consultant on a variety of botanical projects, including rare plant surveys, quantitative and qualitative vegetation
community characterization, restoration plans, vegetation monitoring and weed surveys. Project locations
comprise a variety of plant communities in southern/central California including riparian, coastal sage scrub,
alluvial fan scrub, alkali meadows, chaparral, and a variety of desert scrubs. A full list of projects is available
upon request.

1996 — 1999
Part-time instructor at College of the Canyons (community college in Valencia, California). Courses included
Introductory Biology for majors (Organismal/Environmental and Cellular/Molecular), Current Topics in
Environmental Biology, and Botany. | also developed a course in Economic Botany.

1992 — 1995
Lead Botanist for The Chambers Group (an environmental consulting firm). Projects for which | was responsible
included mapping, inventories, and rare plant surveys, which were written in compliance with NEPA and/or
CEQA guidelines, including impact analysis and mitigation. This information was typically included in Biological
Assessments (BAs), Environmental Assessments (EAs), Environmental Impact Reports (EIRS) or Environmental
Impact Statements (EISs). Supervisory duties included coordinating two other botanists. Project management
was also part of my duties.

1990 - 1994
Sales Associate at the Theodore Payne Foundation. This part-time job primarily included helping customers
select appropriate native plant material for their gardens. Other duties included propagation and
transplantation of native plant species.
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1990-1992
Herbarium Curatorial Assistant at Rancho Santa Ana Botanic Gardens. Herbarium specimen mounting and
curation from international collections was the primary responsibility.

Professional Courses/Seminars

Methods of Habitat Restoration - University of California, Riverside, Winter 1993

Desert Restoration - SERCAL, October 1993

Habitat Restoration Evaluation - University of California, Riverside, Winter 1994

Basic Wetlands Delineation - Wetland Training Institute, Inc. November 1995

Mycorrhizae in Habitat Restoration - University of California, Riverside, Winter 1995

Soils Workshop - Natural Resources Conservation Service, November 1998

Plant Community Characterization and Series Identification- Native Plant Society, June 1999
Statistical Analysis for the Modified Whittaker Plot - Colorado State University, August 2002

Professional Affiliations

BLM California Desert Advisory Council - Appointee Representing Renewable Resources (Chairperson 2001) from 1996-
2002

California Botanical Society

California Native Plant Society - Conservation Committee; Legal Committee.

Friends of the Santa Clara River - Director at Large

Rancho Santa Ana Botanic Gardens - Research Associate.

Society for Ecological Restoration - Coastal Sage Scrub Guild Co-coordinator (1995-2001)

Southern California Botanists - Director at Large (1994-2002)

Expert Witness
State Water Resources Control Board — May 2007 — Testified on Santa Ana River plant and animal issues.

California Public Utilities Commission — March 2008 — Testified on plant issues for Sunrise Powerlink Project.
California Energy Commission — January 2010 — Testified on rare animal and plant issues for lvanpah Solar Electric
Generating System

Publications and Posters

Dickey, John, Maurice Hall, Mark Madison, Jason Smesrud, Margot Griswold, Quitterie Cotten, Mica Heilmann, Greg
Roland, Jim Jordahl, Richard Harasick, Wayne Bamossy, Richard Coles, Lizanne Wheeler, Pat Brown, Kevin Burton, Rick
Fornelli, lleene Anderson, Melissa Riedel-Lehrke, Ron Tiller, and Jim Richards 2005. Managing salt to stabilize the
Owens Playa with saltgrass. Presented at the Center for Water Resources, Salinity Conference, Sacramento California.

Rodgers, Jane and lleene Anderson 2002. A Rare Mint (Monardella robisonii) in a Rock-Climbing Mecca. Joshua Tree
National Park. April 2002. Pgs 25 + appendices.

Anderson, lleene, Margot Griswold, Dana Kamada, and Adrian Wolf. 2001. Coyote Canyon Landfill: Native Vegetation
Restoration Results in Habitat Creation for a Threatened Species. Poster given at Society for Conservation Biology. July
2001.

Hartman, Steve and lleene Anderson 1999. California Deserts in Transition: Ecosystem Planning. Fremontia 27(2): 13-
17.

Anderson, lleene 1998. Status of Sensitive Plant Populations on Public Grazing Allotments within the California Desert
Conservation Area. California Native Plant Society. August 1998 Pgs. 34.
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I.EEI Print
October 4, 2010

Germany Adds Nearly 1% of Electricity Supply with Solar in Eight
Months

by Paul Gipe, Contributor

Seemingly determined to put an end to speculation that solar photovoltaics (PV) can't "scale" quickly enough to
make a dent in electricity consumption, the German solar industry continues to break records.

According to the latest data from the Bundesnetzagentur, Germany's solar industry added another 1,000 MW
during July and August. This brings the total for the eight-month period from January through August to 4,900
MW from nearly 175,000 solar installations.

Solar PV installations to date in 2010 are capable of generating slightly less than 5 TWh of electricity under
German conditions.

Germany consumed 580 TWh of electricity in 2009.
Germany 2010 Solar PV y y

Installations Installations of solar PV during the first eight months of 2010 are capable of
providing 0.86% or nearly 1% of the country's electricity. At the current pace
MW Units of development, Germany will add about 6,000 MW of PV for all of 2010 or
an 595 7300 more than enough to provide 1% of electricity supply.
Feb 162 6,550 Germany currently meets approximately 1% of its supply with solar PV. With
March 378 16,900 the 2010 additions, the country will meet 2% of its supply with solar PV.
April 449 20,500 Wind energy supplied 6.5% of Germany's electricity in 2009. Germany is
May 263 24,000 expected to add another 4 TWh of generation from wind energy in 2010 or
June 2126 65400 somewhat less than 1% of consumption.
July 670 21,0000
Aug 360 11 900 Critics of solar energy have often charged that solar could not be scaled or

installed quickly enough to have a significant effect on electricity supply. It is
k 41553 k 1 ?3:55[] now clear that solar PV can indeed scale where the policies are designed to
do so.

France

In other markets, France installed 200 MW of solar PV during the first six months of 2010, bringing total
installations to 510 MW. There are 3,700 MW of solar PV projects and another 4,700 MW of wind projects
awaiting interconnection.

North America

New Jersey's Clean Energy program estimates that, at the current pace, 125 MW of solar PV will be installed by
year end, bringing total installations to nearly 250 MW.

The Canadian Solar Energy Industries Association (CanSIA) estimates that 100 to 200 MW of solar PV will be in
installed in Ontario during 2010.

Industry analysts ClearSky Advisors estimates that total solar PV capacity in Ontario could reach nearly 700 MW
by the end of 2011. Total PV installations could reach 3,000 MW by 2015.

In a related development, Italian solar manufacturer SilFab has announced that they will set up an assembly
plant in a Toronto suburb and plan to produce 60 MW of solar PV in 2011.

On October 7, Enbridge, a Canadian operator of oil and natural gas pipelines, will dedicate the world's largest
solar PV plant near Sarnia, Ontario. The 80 MW plant was begun by defunct California solar company Opti-Solar
but was completed by Ohio's First Solar.

http://www.renewableenergyworld.com/rea/news/print/article/2010/10/germany-adds-nearl... 10/4/2010
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Ironically, North America's first commercial oil wells were drilled near Sarnia in 1858 and the region remains the
center of the oil and chemical industry in Ontario.

In 2009, California added 200 MW of solar PV.

The US installed 435 MW of solar PV in 2009.
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California Public Utilities Commission

505 Van Ness Ave., San Francisco

FOR IMMEDIATE RELEASE PRESS RELEASE
Media Contact: Terrie Prosper, 415.703.1366, news@cpuc.ca.gov Docket #: A.08-03-015

CPUC APPROVES EDISON SOLAR ROOF PROGRAM
SAN FRANCISCO, June 18, 2009 - The California Public Utilities Commission (CPUC), inits
ongoing commitment to innovative programs and policies to advance the delivery of renewable
energy, today approved a solar photovoltaic program for Southern California Edison.

The program will result in the deployment of 500 megawatts (MW) of solar photovoltaic (PV) on
existing commercial rooftops in Edison’s service territory. Edison will own, install, operate, and
maintain 250 MW of solar PV projects, which will primarily consist of one to two MW rooftop
systems. The remaining 250 MW will be installed, owned, and operated by independent, non-utility

solar providers selected through a competitive process.

Prior to today’ s decision, utility solar programs in the one to two MW range had limited
participation in the California Solar Initiative or Renewables Portfolio Standard (RPS) program.

Edison’s program creates a new avenue for developing such smaller sized solar projects.

“This program represents a val uable complement to the existing renewable procurement efforts we
have underway, given the significant permitting challenges large scale renewabl es face, both in
terms of transmission and the generating facilities themselves,” said CPUC President Michael R.
Peevey. “It represents an important hedging strategy by alowing for the deployment of distributed
resources that, while somewhat more expensive than the large scale renewabl e projects that are the
primary focus of the RPS program, offer a much higher level of certainty in terms of when they will

comeonline.”

Added Commissioner John A. Bohn, author of the decision, “ This decision isamajor step forward

in diversifying the mix of renewable resourcesin California and spurring the development of a new

1



market niche for large scale rooftop solar applications. Unlike other generation resources, these
projects can get built quickly and without the need for expensive new transmission lines. And since
they are built on existing structures, these projects are extremely benign from an environmental
standpoint, with neither land use, water, or air emission impacts. By authorizing both utility-owned
and private devel opment of these projects we hope to get the best from both types of ownership
structures, promoting competition as well as fostering the rapid development of this nascent market.”

“This decision is good for California because it makes good use of all that sun and warehouse roofs
in Southern Californiato produce clean energy right where we need it, both by Edison and
independent generators,” commented Commissioner Rachelle Chong. “1 commend Edison for its

foresight in bringing afocus on commercial solar PV projects that are 1-2 megawattsin size.”

Commissioner Timothy Alan Simon said, “| support this decision because it strikes a balance
between promoting utility-owned generation and competitive procurement for independent energy
producers, as well as distributed generation and central station solar systems. Finally, it will bring

much needed economic stimulus to the Inland Empire.”

Because thisis thefirst significant foray by a utility into ownership of renewable generation, the
CPUC will carefully monitor the program’ s progress, examine ways in which the program can be

improved, and fine tune the program when and where appropriate.

The energy generated from the project will be used to serve Edison’ s retail customers and the output
from these facilities will be counted towards Edison’s RPS goals. The output and capacity of the

projects will not count towards the California Solar Initiative program goals.

The RPS program is one of the most ambitious renewable energy standards in the country. It
requires investor-owned utilities to procure 20 percent of their electricity sales from renewable
sources by 2010. Governor Schwarzenegger subsequently established an RPS target of 33 percent
by 2020 for all retail sellers of electricity. The California Solar Initiative has agoal to install 3,000
MW of new customer solar projects by 2016, moving the state toward a cleaner energy future and
helping lower the cost of solar systems for consumers.

T
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PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA

RESOLUTION E-4240
May 21, 2009

ENERGY DIVISION

REDACTED

RESOLUTION

Resolution E-4240. Pacific Gas & Electric Company (PG&E) requests
approval of a power purchase agreement (PPA) for generation from
a new solar photovoltaic facility owned by El Dorado Energy, LLC.
The project was bid into PG&E’s 2008 Renewables Portfolio
Standard solicitation and shortlisted by PG&E. This Resolution
approves the PPA.

By Advice Letter 3386-E filed on December 22, 2008 and
Supplemental Advice Letter 3386-E-A filed on January 9, 2009.

SUMMARY

PG&E’s renewable contract complies with the Renewables Portfolio Standard
(RPS) procurement guidelines and is approved.

PG&E filed Advice Letter (AL) 3386-E on December 22, 2008, requesting
California Public Utilities Commission (Commission) review and approval of a
renewable PPA with a new solar photovoltaic facility, El Dorado Energy, LLC (El
Dorado Solar or Project). PG&E’s request is granted because the PPA is
consistent with Decision (D.) 08-02-008, which approved PG&E’s 2008 RPS
Procurement Plan. Deliveries from this contract are reasonably priced and fully
recoverable in rates over the life of the contract, subject to Commission review of
PG&E’s administration of the contract. The energy acquired from the PPA will
count towards PG&E’s RPS requirements.

Generating Resource Contract Capacity EXPECt?d Comme1:c1al Project
Facility Type Term (MW) Deliveries | Operation Location
(Years) (GWh/yr) Date
Boulder
El Dorado Solar PV 20 years 10 MW 23 GWh/yr January 1, City,
Solar 2009
Nevada
384849 1




Resolution E-4240 May 21, 2009
PG&E AL 3386-E/SVN

Confidential information about the contract should remain confidential

This resolution finds that certain material filed under seal pursuant to Public
Utilities (Pub. Util.) Code Section 583, General Order (G.O.) 66-C, and D.06-06-
066 should be kept confidential to ensure that market sensitive data does not
influence the behavior of bidders in future RPS solicitations.

BACKGROUND

The RPS Program requires each utility to increase the amount of renewable
energy in its portfolio

The California RPS Program was established by Senate Bill (SB) 1078, and has
been subsequently modified by SB 107 and SB 1036. The RPS program is set forth
in Public Utilities (Pub. Util.) Code Sections 399.11-399.20. An RPS is a market-
based policy mechanism that requires a retail seller of electricity purchase a
certain percentage of electricity generated by Eligible Renewable Energy
Resources (ERR). Under the California RPS, each utility is required to increase its
total procurement of ERRs by at least 1 percent of annual retail sales per year so
that 20 percent of its retail sales are supplied by ERRs by 2010.1

In response to SB 1078 and SB 107, the Commission has issued a series of
decisions that establish the regulatory and transactional parameters of the
investor owned utility (IOU) renewables procurement program.2

e On June 19, 2003, the Commission issued its “Order Initiating
Implementation of the Senate Bill 1078 Renewable Portfolio Standard
Program,” D.03-06-071.

e Instructions for utility evaluation of each offer to sell ERRs requested in an
RPS solicitation were provided in D.04-07-029, as required by Pub. Util.
Code §399.14(a)(2)(B). The bid evaluation methodology is known as ‘least-
cost, best-fit.”

1 On November 17, 2008, Governor Schwarzenegger sighed Executive Order S-14-08,
which established a 33 percent PRS target by 2020.

2 RPS decisions are available on the Commission’s RPS website:
http:/ /www.cpuc.ca.gov/PUC/energy/Renewables/decisions.htm
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e The Commission adopted standard terms and conditions (STCs) for RPS
power purchase agreements in D.04-06-014, as required by Pub. Util. Code
§399.14(a)(2)(D). These STCs are compiled in D.08-04-009, as modified by
D.08-08-028, and as a result there are now thirteen STCs of which four are
non-modifiable.

e In D.06-05-039, the Commission required participation of an Independent
Evaluator (IE) in the IOU’s competitive RPS procurement process. The IE’s
role is to ensure that the IOU’s RPS solicitation is undertaken in a fair and
consistent manner. The IE also provides additional oversight during
contract negotiations.

e D.06-10-050, as modified by D.07-03-046, outlined the RPS reporting and
compliance methodologies and rules. In this decision, the Commission
established methodologies to calculate a load serving entities” (LSE) initial
baseline procurement amount, annual procurement target (APT) and
incremental procurement amount (IPT).

e The Commission adopted its market price referent (MPR) methodology in
D.04-06-015 for determining the utility’s share of the RPS seller’s bid price
(the contract payments at or below the MPR), as defined in Pub. Util. Code
§399.14(a)(2)(A) and 399.15(c). The Commission refined the MPR
methodology in D.05-12-042 and D.08-10-026. Resolutions adopted MPR
values for the 2005, 2006, 2007, and 2008 RPS solicitations.3

e In D.07-05-028, the Commission established a minimum quota for
contracting with new facilities or executing long-term contracts for RPS-
eligible generation. Specifically, in order for an LSE to count for RPS
compliance, deliveries from contracts of less than 10 years” duration with
RPS-eligible facilities that commenced commercial operation prior to
January 1, 2005 must in each calendar year enter into contracts of at least
10 years” duration and/ or short-term contracts with facilities that
commenced commercial operation on or after January 1, 2005 for energy
deliveries equivalent to at least 0.25% of that LSE’s prior year’s retail sales.

3 MPR resolutions are available here:
http:/ /www.cpuc.ca.gov/PUC/energy/Renewables/ mpr
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Pursuant to SB 1036, above-MPR costs may be recovered in rates

SB 1036 authorizes the Commission to provide above-MPR cost® recovery
through electric retail rates for RPS contracts that are deemed reasonable.
Above-MPR cost recovery has a ‘cost limitation” equal to the amount of funds
currently accrued in the California Energy Commission’s New Renewable
Resources Account, which had been established to collect supplemental energy
payments (SEP funds), plus the portion of SEP funds that would have been
collected through January 1, 2012. In addition, pursuant to SB 1036, Pub. Util.
Code § 399.15(d)(2) provides that:

“The above-market costs of a contract selected by an electrical corporation
may be counted toward the cost limitation if all of the following conditions
are satisfied:

(A) The contract has been approved by the commission and was selected
through a competitive solicitation pursuant to the requirements of
subdivision(d) of Section 399.14.

(B) The contract covers a duration of no less than 10 years.

(C) The contracted project is a new or repowered facility commencing
commercial operations on or after January 1, 2005.

(D) No purchases of renewable energy credits may be eligible for
consideration as an above-market cost.

(E) The above-market costs of a contract do not include any indirect
expenses including imbalance energy charges, sale of excess energy,
decreased generation from existing resources, or transmission upgrades.”

PG&E requests Commission approval of a new renewable energy contract

On December 22, 2008, PG&E filed AL 3386-E requesting Commission approval
of a renewable procurement contract with El Dorado Energy, LLC. The PPA
results from PG&E’s 2008 RPS Solicitation. The Commission’s approval of the

4 Chapter 685, Statutes of 2007 (SB 1036)

5 Above-market costs” refers to the portion of the contract price that is greater than the
appropriate market price referent (MPR).
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PPA will authorize PG&E to fully recover in rates, payments made pursuant to
the PPA.

PG&E requests that the Commission issue a resolution containing the findings
necessary for “CPUC Approval” as defined in Appendix A of D.04-06-014. In

addition, PG&E requests that the Commission issue a resolution that does the

following:

1.

Approves the PPA in its entirety, including payments to be made by
PG&E pursuant to the PPA, subject to the Commission’s review of
PG&E’s administration of the PPA.

Finds that any procurement pursuant to the PPA is procurement from an
eligible renewable energy resource for purposes of determining PG&E’s
compliance with any obligation that it may have to procure eligible
renewable energy resources pursuant to the California Renewables
Portfolio Standard (Public Utilities Code Section 399.11 et seq.) (“RPS”),
Decision (“D.”) 03-06-071 and D.06-10-050, or other applicable law.

Finds that all procurement and administrative costs, as provided by
Public Utilities Code section 399.14(g), associated with the PPA shall be
recovered in rates.

Adopts the following finding of fact and conclusion of law in support of
CPUC Approval:

a. The PPA is consistent with PG&E's approved 2008 RPS
procurement plan.

b. The terms of the PPA, including the price of delivered energy,
are reasonable.

Adopts the following finding of fact and conclusion of law in support of
cost recovery for the PPA:

a. The utility’s cost of procurement under the PPA shall be
recovered through PG&E'’s Energy Resource Recovery Account.

b. Any stranded costs that may arise from the PPA are subject to
the provisions of D.04-12-048 that authorize recovery of stranded
renewables procurement costs over the life of the contract. The
implementation of the D.04-12-048 stranded cost recovery
mechanism is addressed in D.08-09-012.
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6. Adopts the following findings with respect to resource compliance with
the Emissions Performance Standard (“EPS”) adopted in R.06-04-009:

a. The PPA is not a covered procurement subject to the EPS
because the generating facility has a forecast annualized capacity
factor of less than 60% and therefore is not baseload generation
under paragraphs 1(a)(ii) and 3(2)(a) of the Adopted Interim EPS
Rules.

PG&E'’s Procurement Review Group participated in review of the PPA

In D.02-08-071, the Commission required each utility to establish a “Procurement
Review Group” (PRG) whose members, subject to an appropriate non-disclosure
agreement, would have the right to consult with the utilities and review the
details of each utility’s:

1. Overall interim procurement strategy;

2. Proposed procurement processes including, but not limited to, requests for
offers (RFOs); and

3. Proposed procurement contracts before any of the contracts are submitted
to the Commission for expedited review.

The PRG for PG&E consists of: California Department of Water Resources
(DWR), the Commission’s Energy Division, Union of Concerned Scientists (UCS),
Division of Ratepayer Advocates (DRA), Coalition of California Utility
Employees (CUE) and The Utility Reform Network (TURN).

PG&E informed its PRG of the El Dorado Solar negotiations on August 6, 2008
and October 17, 2008.6 These presentations included a general overview of the
negotiated terms and conditions, rationale for selection, and assessment of the
PPA’s price. PG&E stated that none of the PRG members objected to PG&E's
execution of the PPA.

Energy Division reviewed the transaction independently of the PRG and allowed
for a full protest period before concluding its analysis.

6 PG&E inadvertently cited the incorrect PRG dates in AL 3386-E.
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NOTICE

May 21, 2009

Notice of AL 3386-E and Supplemental AL 3386-E-A was made by publication in
the Commission’s Daily Calendar. PG&E states that a copy of the Advice Letter
was mailed and distributed in accordance with Section IV of General Order 96-B.

PROTESTS

On January 12, 2009, DRA filed a timely protest with the Commission. DRA’s
protest was submitted as confidential and was fully redacted. PG&E filed a

timely confidential response with the Commission on January 20, 2009.

DISCUSSION

The following table summarizes the substantive features of the PPA. See

Confidential Appendix B for a detailed discussion of contract terms and

conditions.
. Contract . Annual Commercial .
Gg;gﬁ:[[;ng R?;:;CG Term C?'\a?/\cll)ty Deliveries Operation Lpggt?g[ n
(Years) (GWh) Date
El Dorado January 1, Boulder
Solar Solar PV 20 years 10 MW 23 GWh 2009 City, Nevada

The El Dorado Solar project (Project) was completed and deemed operational at
the end of 2008. El Dorado Solar utilizes proven technology, specifically, fixed-
tilt, thin-film photovoltaic panels, to produce RPS-eligible energy.

PG&E began accepting deliveries from the Project on January 1, 2009. Pursuant
to the PPA, PG&E pays El Dorado Solar a daily market index price for all
generation prior to receiving CPUC Approval. If CPUC Approval is attained,
PG&E will then pay El Dorado Solar the PPA price for each megawatt hour
(MWh) of generation and will pay a onetime true-up settlement payment.”

7 The true-up settlement payment will equal the difference between the PPA price and
the daily market index price paid prior to CPUC Approval.
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PG&E did not receive Commission approval of its PPA with El Dorado Solar
prior to taking deliveries under the PPA. In general, CPUC approval is required
for generation under a PPA to be used for RPS compliance. In this instance,
because the PPA conforms to the Commission’s procurement guidelines, and the
fact that PG&E was in the unique position of executing a PPA with a new facility
on the eve of its achieving commercial operation, there is no harm to ratepayers
from PG&E’s failure to submit the contract for approval in a timely manner.

Energy Division has reviewed the proposed PPA pursuant to Commission
decisions

Specifically, Energy Division evaluated the PPA for the following criteria:

e Consistency with PG&E’s 2008 RPS procurement plan

e Consistency with RPS Standard Terms and Conditions (STC)
e Reasonableness of the levelized all-in price

e Project viability assessment

e Consistency with Emissions Performance Standard

e SB 1036 guidelines

PPA is consistent with PG&E’s Commission adopted 2008 RPS Plan

California’s RPS statute requires that the Commission review the results of a
renewable energy resource solicitation submitted for approval by a utility.8
PG&E’s 2008 RPS procurement plan (Plan) was approved by D.08-02-008 on
February 14, 2008. Pursuant to statute, PG&E’s Plan includes an assessment of
supply and demand to determine the optimal mix of renewable generation
resources, consideration of flexible compliance mechanisms established by the
Commission, and a bid solicitation protocol setting forth the need for renewable
generation of various operational characteristics.?

8 Pub. Util. Code, Section §399.14

9 Pub. Util. Code, Section §399.14(a)(3)
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PPA is consistent with identified resource needs

The stated goal of PG&E’s 2008 RPS Solicitation Plan was to procure 1-2 percent
of PG&E’s retail sales volume or between 750 and 1,500 GWh per year to achieve
20 percent renewables by 2010. This PPA is consistent with PG&E’s 2008 Plan
because, if approved, generation from the 10 MW facility will contribute to
PG&E’s 2010 RPS requirement.

PPA selection is consistent with RPS Solicitation Protocol

The independent evaluator! (IE) has verified that the PPA is consistent with
PG&E’s objectives set forth in its 2008 RPS Plan. The IE’s project specific report
included a discussion of how PG&E added El Dorado Solar to its 2008 RPS
shortlist after the final shortlist had been submitted to the Commission. The IE
appropriately highlights this event because it has an appearance that one project
was treated differently than other bidders. In fact, El Dorado Energy, LLC
clarified the details of its proposed project, which resulted in a decision by PG&E
to add El Dorado Solar to its shortlist. The IE concludes that no other individual
bid, solicitation participant, or project appears to have been disadvantaged by
PG&E’s actions. Finally, the IE supports PG&E’s decision to execute discussed
herein and concurs with PG&E that the PPA merits CPUC Approval.lt

We agree with PG&E's IE. Rather than add El Dorado Solar to its shortlist late in
the Solicitation schedule, PG&E instead could have pursued the Project as a
bilateral. Doing so, would have been consistent with PG&E’s Solicitation
Protocol, but would not necessarily have been in the best interest of ratepayers.
The benefits of having El Dorado Solar added to PG&E’s shortlist are that the IE
then participates in the evaluation and negotiations with the counterparties. The
Commission requires the use of an IE, in part, because of the benefits third party
oversight provides to the procurement process. We believe that adhering to the
Solicitation Protocol is singularly important so that one bidder is not advantaged

10 PG&E employed Arroyo Seco Consulting as independent evaluator for its 2008 RPS
Solicitation.

11 First Advice Letter Report of the Independent Evaluator on the Bid Evaluation and
Selection Process. (AL 3386-E, Appendix I, page 53.)
http:/ /www.pge.com/nots/rates/ tariffs/tm?2/pdf/ELEC 3386-E.pdf
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over another. However, on balance, we accept PG&E’s departure in this instance
because the IE determined that no other bidder was disadvantaged and because
shortlisting the Project enabled the IE to continue its oversight of the parties
negotiations.

PPA selection consistent with LCBF requirements

The LCBF decision directs the utilities to use certain criteria in their bid
ranking.’2 The decision offers guidance regarding the process by which the
utility ranks bids in order to select or “shortlist” the bids with which it will
commence negotiations. PG&E’s solicitation protocol included an explanation of
its LCBF methodology. The IE oversaw the bid evaluation process and
concluded in its report that the LCBF evaluation methodology was generally
employed consistently and the process was conducted fairly. El Dorado Solar’s
superior project viability elevated its LCBF ranking.

Qualitative Factors

PG&E considered qualitative factors as required by D.04-07-029 and D.08-02-008
when evaluating the PPA. Approval of the PPA will add to the diversity of
technologies in PG&E’s renewables portfolio. El Dorado Solar represents the
first operational solar photovoltaic project in PG&E'’s portfolio.

Consistency with Adopted Standard Terms and Conditions

The proposed PPA conforms to the Commission’s decisions requiring STCs for
RPS contracts.

“May Not be Modified” Terms

The PPA does not deviate from the non-modifiable terms and conditions.

“May be Modified” Terms

During the course of negotiations, the parties identified a need to modify some of
the modifiable standard terms in order to reach agreement. The changes were
based upon mutual agreement reached during negotiations.

12D.04-07-029

10
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PPA price is reasonable and recoverable in rates

The levelized price is greater than the 2008 MPR,3 but the PPA price is
reasonable when compared to other bids PG&E received through its 2008 RPS
solicitation. Specifically, El Dorado Solar was competitive relative to other solar
PV bids and PG&E believed at the time of contract execution that the Project’s
viability was high. Confidential Appendix B includes a detailed discussion of
the PPA’s pricing terms.

Project is Eligible for Above Market Funds

El Dorado Solar meets the eligibility criteria for Above Market Funds (AMFs)
established in SB 1036 and provided in the background section of this resolution.
This Project is eligible for AMFs.

Above Market Funds May Not be Available

PG&E may not have sufficient AMFs to meet the needs of this Project.1* The RPS
statute provides that if PG&E’s AMF fund is exhausted, PG&E may enter into
contracts to procure RPS eligible energy, that exceed the MPR, and that this
Commission may approve the costs of the contract in rates. Specifically, while
the Commission must allow an IOU to limit its procurement to the quantity of
eligible renewable energy resources that can be procured at or below the MPR
once its AMF funds are depleted, § 399.15 (d)(4) states:

Nothing in this section prevents an electrical corporation from voluntarily
proposing to procure eligible renewable energy resources at above-market
prices that are not counted toward the cost limitation. Any voluntary
procurement involving above-market costs shall be subject to commission
approval prior to the expense being recovered in rates.

13 See Resolution E-4214

14 On March 12, 2009, the Commission adopted Resolution E-4199, which implements
SB 1036. Pursuant to Resolution E-4199, on April 16, 2009, the IOUs submitted AMF
Calculators to the Director of Energy Division that reveals each utility’s AMF balance.
The Director of Energy Division will notify the IOUs and relevant service lists about
what each IOU’s AMF balance is after Energy Division staff reviews the materials
submitted.

11
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PG&E has not yet hit its 20 percent RPS target, but has nonetheless likely
contracted for enough above-MPR RPS-eligible energy to have met its cost
limitation. This implies either that the utility has been signing unnecessarily
expensive contracts, or that the above-market funds set aside by the legislature in
2002 are insufficient for meeting the state’s RPS goals in the manner envisioned
by statute.

The Commission believes the latter to be true. The prices bid into RPS
solicitations have risen consistently since 2002, and although the MPR has risen
as well, the utilities are having difficulty filling their RPS procurement needs
with viable, “least cost, best fit” projects, without exceeding their respective AMF
allocations. As described above, the Independent Evaluator for PG&E’s 2008
RPS solicitation concluded that PG&E conducted its solicitation and subsequent
contract negotiations in a fair and reasonable manner. The El Dorado Solar PPA
that resulted from that competitive solicitation represents a valuable balance of
viability and cost reasonableness. Consequently, the Commission finds it to be
reasonably consistent with PG&E’s approved 2008 RPS Plan, and that approving
the PPA is in the interest of PG&E's ratepayers.

Transmission and delivery

No transmission upgrades are necessary for PG&E to accept deliveries from the
Project. El Dorado Solar is located in NV Energy’s service territory; however,
there is a contiguous transmission path from the facility to California
Independent System Operator’s control area, via Sempra’s Eldorado-Merchant
230 kv transmission line. The seller will schedule and deliver generation from
the Project to PG&E at the 230 kv El Dorado Substation, which is located in the
CAISO control area.

Contribution to minimum quota requirement for long-term/new facility
contracts

As a new facility, delivering pursuant to a long-term PPA, deliveries from EIl
Dorado Solar will contribute to PG&E’s minimum quota requirement under
D.07-05-028, described above.

PG&E began procuring energy under the PPA prior to obtaining Commission
approval of the PPA

PG&E filed the PPA with the Commission on December 22, 2008, and began
procuring energy under the PPA on January 1, 2009, prior to obtaining

12
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Commission approval of the PPA. As a general rule, this Commission requires
that a utility seek approval of long-term contracts prospectively. PG&E
accordingly placed itself at some risk by incurring costs under the PPA, as the
Commission could potentially deny or condition approval of the PPA. Under the
specific circumstances of this case, the Commission concludes that advice letter
should be approved, despite PG&E’s “jumping the gun.”

The IOUs are granted significant flexibility to enter into a variety of contracts!®
with RPS-eligible generators, subject to RPS procurement rules set out in statute
and Commission decisions. Once filed for approval, Energy Division staff
evaluates whether the IOU adhered to its protocols set forth in its RPS
procurement plan, consistency with Commission decisions, and whether the
PPA itself is reasonable and in the best interest of ratepayers.

In this instance, PG&E discussed the project with its PRG, the PPA complies with
Commission decisions, and we have determined that the price is reasonable.
Furthermore, PG&E filed the PPA by advice letter permitting a full comment
period, and no party protested that the PPA should not be approved. On
balance, there is no harm to ratepayers from PG&E’s failure to submit the PPA
for approval in a timely manner. Accordingly, the Commission finds, based on
the specific facts in this case, that PG&E's failure to submit this advice letter in a
timely manner should not preclude or alter our approval of the PPA. Our
approval of this PPA is not precedential, and does not constitute any change in
standard Commission procedures or practices.

DRA filed a confidential protest to PG&E’s advice letter

On January 12, 2009, DRA filed a confidential protest to AL 3386-E with the
Commission. Of course, we are limited in how we can respond to DRA’s
confidential protest. We note that DRA did not oppose Commission approval of
PG&E’s PPA with El Dorado Solar, but rather, DRA’s protest related to the
process by which the PPA was selected. For the reasons discussed above, we
find that that PG&E’s bid evaluation and selection process was conducted fairly,
and accordingly we reject DRA’s protest. (See Confidential Appendix A)

15 For example; an IOU may seek approval for bilateral contracts, contracts with existing
facilities, and short-term contracts (less than 10 years).

13
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COMMENTS

Public Utilities Code section 311(g)(1) provides that this resolution must be
served on all parties and subject to at least 30 days public review and comment
prior to a vote of the Commission. Section 311(g)(2) provides that this 30-day
period may be reduced or waived upon the stipulation of all parties in the
proceeding.

The 30-day comment period for the draft of this resolution was neither waived
nor reduced. Accordingly, this draft resolution was mailed to parties for
comments on April 9, 2009.

No comments were filed.

FINDINGS

1. PG&E filed Advice Letter (AL) 3386-E on December 22, 2008 requesting
Commission review and approval of a renewable energy resource power
purchase agreement (PPA) with El Dorado Energy, LLC.

2. PG&E filed Supplemental Advice Letter 3386-E-A on January 7, 2009, to
correct PG&E’s above-MPR funds calculation presented in AL 3386-E.

3. The RPS Program requires each utility, including PG&E, to increase the
amount of renewable energy in its portfolio to 20 percent by 2010, increasing
by a minimum of one percent per year.

4. November 17, 2008, Governor Schwarzenegger issued Executive Order S-14-
08, which sets a target for energy retailers to deliver 33 percent of electrical
energy from renewable resources by 2020.

5. The PPA is consistent with PG&E’s approved 2008 RPS Procurement Plan,
which was approved by D.08-02-008.

6. D.04-06-014 and D.07-11-025 set forth standard terms and conditions to be
incorporated into each RPS PPA. Those terms were compiled and published
by D.08-04-009.

7. The PPA includes the Commission adopted RPS Standard Terms and
Conditions deemed “non-modifiable”.

8. A confidential protest to AL 3386-E was filed by DRA on January 12, 2009,
and PG&E responded to the protest, confidentially, on January 20, 2009.

14
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Any stranded costs that may arise from the PPA are subject to the provisions
of D.08-09-012 that authorize recovery of stranded renewables procurement
costs over the life of the contract.

D.06-05-039 requires participation of an independent evaluator in RPS
solicitations.

The independent evaluator employed for PG&E’s 2008 RPS solicitation
concluded in its report that PG&E’s bid evaluation and selection process was
conducted fairly.

The Commission supports the IE’s finding that PG&E’s bid evaluation and
selection process was conducted fairly.

PG&E began to take delivery under the PPA prior to receiving CPUC
approval for AL 3386-E.

PG&E should have obtained CPUC approval prior to taking delivery under
the PPA.

PG&E’s failure to submit this advice letter in a timely manner did not cause
any ratepayer harm.

DRA'’s confidential protest is rejected for the reasons stated above.

The Commission requires each utility to establish a Procurement Review
Group (PRG) to review the utilities” interim procurement needs and strategy,
proposed procurement process, and selected contracts.

Procurement pursuant to the PPA is procurement from an eligible renewable
energy resource for purposes of determining PG&E’s compliance with any
obligation that it may have to procure eligible renewable energy resources
pursuant to the California Renewables Portfolio Standard (Public Utilities
Code Section 399.11 et seq.), D.03-06-071 and D.06-10-050, or other applicable
law.

The payments made under this PPA between PG&E and El Dorado Energy,
LLC are reasonable and in the public interest; accordingly, the payments to
be made by PG&E are fully recoverable in rates over the life of the project,
subject to Commission review of PG&E’s administration of the PPA.

Certain material filed under seal pursuant to Public Utilities (Pub. Util.) Code
Section 583 and General Order (G.O.) 66-C, and considered for possible
disclosure, should not be disclosed. Accordingly, the confidential appendices,
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marked "[REDACTED]" in the redacted copy, should not be made public
upon Commission approval of this resolution.

21. The PPA is reasonable and should be approved.

22. AL 3386-E, as supplemented by AL 3386-E-A, should be approved effective
today.

THEREFORE IT IS ORDERED:
1. AL 3386-E, as supplemented by AL 3386-E-A, is approved.

This Resolution is effective today.

I certify that the foregoing resolution was duly introduced, passed and adopted
at a conference of the Public Utilities Commission of the State of California held
on May 21, 2009; the following Commissioners voting favorably thereon:

PAUL CLANON
Executive Director

MICHAEL R. PEEVEY
PRESIDENT

DIAN M. GRUENEICH

JOHN A. BOHN

RACHELLE B. CHONG

TIMOTHY ALAN SIMON
Commissioners
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Confidential Appendix A

Disposition of Confidential Protest from the
Division of Ratepayer Advocates

[REDACTED]
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Confidential Appendix B

Contract Analysis

[REDACTED)]
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Sempra Wants 300MW Plus of Solar in Arizona

The power plant developer is looking at different solar technologies for a project in Arizona.
Panels are cheaper than thermal, says the CEO.

Sempra Generation aims to build at least 300 megawatts of solar power projects on land it
owns in Arizona, and it plans to start construction next year, said CEO Michael Allman on
Wednesday.

The power producer plans to replicate what it has done in Nevada, where it has built a
10-megawatt solar power plant next to its existing 480-megawatt natural-gas power plant.
San Diego, Calif.-based Sempra is expanding the solar power project in Nevada by adding
another 48 megawatts (see First Solar to Build 48MW Power Plant for Sempra).

Speaking at the Dow Jones Alternative Energy Innovation conference near San Francisco,
Allman said the company plans to build more than 300 megawatts worth of solar projects on
4,000-plus acres it owns near Phoenix, Ariz., where it also already runs a 1.25-gigawatt
natural gas power plant. Building the solar power farm next to the conventional power plant
helps to reduce costs by being close to existing transmission lines.

The Arizona solar plan, called Mesquite Solar, would be built over many years. Allman
declined to say how much money the company plans to invest in the plan, or the size of the
first project. Sempra develops, owns and operates power plants and sells electricity to
utilities in Nevada, California and Arizona.

Arizona is becoming more aggressive about solar technologies. It offers a $3 per watt credit,
nearly twice as high as California's. Baseline power in the state, however, is comparatively
cheap so some of the advantage is eroded. Nonetheless, some power providers want to
produce power in Arizona to sell to California.

Sempra has leaped into the solar power development business with a vengeance. The
10-megawatt project in Nevada was the first in solar for the company, which started selling
electricity from the plant to utility Pacific Gas and Electric Co. in Northern California in
January this year (see PG&E to Get Solar Power for the First Time).

Sempra is part of Sempra Energy (NYSE: SRE), which also owns San Diego Gas &
Electric, a utility in Southern California. Allman said his company has the financial muscle to
develop solar energy, unlike other companies that have had to delay or ditch projects
altogether.

"There is a tempering of optimism in the business," Allman said. "There was a time when
people had stars in their eyes."

Sempra would open to buy or co-develop projects from developers who can't complete them
on their own, Allman said. The company didn't bid for the gigawatts worth of unfinished
projects from OptiSolar, however. OptiSolar ended up selling those projects, located mostly
in western United States, to First Solar for about $400 million earlier this year (see First
Solar Buys OptiSolar's Power Projects).

Sempra is fond of First Solar, which has been making solar panels for years and jumped into
the power plant building business in earnest over the past year. First Solar built the
10-megawatt project in Nevada, and snagged the deal to add 48 megawatts next to it.

The company picked First Solar because First Solar could supply panels cheaper than
others, Allman said. Tempe, Ariz.-based First Solar makes cadmium-telluride panels and is
rapidly expanding its factories in the United States and Malaysia to reduce costs.

"The electricity we are getting out of the 10-megawatt is the lowest cost solar energy ever
generated from anywhere in the world. I've had that statement out there for a while, and no
one has challenged me," Allman said, who declined to disclose the cost.

Given that delivering cheap solar electricity is key to winning utility contracts, Sempra could
well pick First Solar again for its Mesquite Solar project. Allman said no decision has been
made, and he would consider using other types of solar panels, including the more expensive
crystalline silicon variety.

Crystalline silicon panels in general cost more to make because silicon is expensive, but they
also can convert sunlight into electricity at higher rates than competing photovoltaic
technologies. But silicon prices are falling, and that could make crystalline silicon panels a
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more attractive option, he added.

Sempra has also evaluated solar thermal power technologies, which use a field of mirrors to
concentrate the sunlight to produce heat for electricity generation. The company has found
that using solar panels is the cheaper option, Allman said. He noted that some of the solar-
thermal power technologies, such as the use of a central tower for harvesting the heat and
generating steam, have yet to be proven commercially.

Building solar power plants require lots of land. The general rule is to set aside 8 acres for
building every megawatt of generation capacity, Allman said. The company bought those
4,000-plus acres in Arizona for the underground water rights many years ago, however,
because its natural gas power plant uses water-cooling, Allman said.
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News Release

First Solar Sells California Solar Power Project to NRG
21 Megawatt Blythe Project is California's Largest Photovoltaic Facility

TEMPE, Ariz., Nov 23, 2009 (BUSINESS WIRE) -- First Solar, Inc. (Nasdaqg:FSLR), today announced the sale of the 21 megawatt (MW) AC solar energy project it has developed and constructed in Blythe,
Calif., to NRG Energy, Inc.

Located in Riverside County about 200 miles east of Los Angeles, the Blythe project is California's first and largest utility-scale photovoltaic (PV) solar generation facility, and among the largest in North
America. Construction began in September and is expected to be completed by year-end. Electricity from the plant will be sold to Southern California Edison under a 20-year power purchase agreement.

"First Solar is very pleased that the first of our utility-scale solar projects in California will be coming on line with a leading power producer like NRG," said Bruce Sohn, president of First Solar. "This clean,
affordable, and sustainable energy will help California meet the goals of its Renewable Portfolio Standard."

Using First Solar's industry-leading thin film PV panels that convert sunlight directly into electricity with no water consumption during operation, the project will generate over 45,000 megawatt-hours of
electricity per year. The solar generation displaces over 12,000 tons of carbon dioxide emissions per year--the equivalent of taking 2,200 cars off the road. The construction of this project created 175
green jobs.

First Solar will provide operations and maintenance services at Blythe under a long-term contract with NRG. Financial terms of the agreement were not disclosed.
First Solar is developing 1,300 megawatts of PV solar projects under contracts with utilities in California and the Southwest.
About First Solar

First Solar manufactures solar modules with an advanced semiconductor technology and provides comprehensive photovoltaic (PV) system solutions. By continually driving down manufacturing costs, First
Solar is delivering an economically viable alternative to fossil-fuel generation today. From raw material sourcing through end-of-life collection and recycling, First Solar is focused on creating cost-effective,
renewable energy solutions that protect and enhance the environment. For more information about First Solar, please visit www.firstsolar.com.

For First Solar Investors

This release contains forward-looking statements which are made pursuant to the safe harbor provisions of Section 21E of the Securities Exchange Act of 1934. The forward-looking statements in this
release do not constitute guarantees of future performance. Those statements involve a number of factors that could cause actual results to differ materially, including risks associated with the company's
business involving the company's products, their development and distribution, economic and competitive factors and the company's key strategic relationships and other risks detailed in the company's
filings with the Securities and Exchange Commission. First Solar assumes no obligation to update any forward-looking information contained in this press release or with respect to the announcements
described herein.

SOURCE: First Solar, Inc.

First Solar, Inc.
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Alan Bernheimer, 602-414-9361
media@firstsolar.com
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Larry Polizzotto, 602-414-9315
investor@firstsolar.com

1 of1 12/15/2009 5:33 PM



BEFORE THE PUBLIC UTILITIES COMMISSION OF THE
STATE OF CALIFORNIA

Application of Southern California Edison
Company (U 338-E) for Authority to Implement
and Recover in Rates the Cost of its Proposed
Solar Photovoltaic (PV) Program.

N N N N N

APPLICATION OF SOUTHERN CALIFORNIA EDISON COMPANY (U 338-E) FOR
AUTHORITY TO IMPLEMENT AND RECOVER IN RATES THE COST OF ITS
PROPOSED SOLAR PHOTOVOLTAIC (PV) PROGRAM

DOUGLAS K. PORTER
CAROL A. SCHMID-FRAZEE
ANNETTE GILLIAM

Attorneys for
SOUTHERN CALIFORNIA EDISON COMPANY

2244 Walnut Grove Avenue

Post Office Box 800

Rosemead, California 91770
Telephone:  (626) 302-1337
Facsimile: (626) 302-1935
E-mail:carol.schmidfrazee@sce.com

Dated: March 27, 2008



APPLICATION

TABLE OF CONTENTS
Section Title
L. SUMMARY OF REQUEST ..ottt s
I1. SUMMARY OF REASONS FOR REQUEST .....ccooiiiiiieeeesieee e
III.  NEED FOR PROJECT AND PROJECT DESCRIPTION......cccccceviiiiniiiinicnieenns
A. NEEd fOT PIOJECT ...ceeviiieiiieeetie et
1. Solar PV Program Complements The Existing California Solar
Initiative (CSI) And Renewable Portfolio Standard Programs...............
2. SCE Can Best Develop Solar PV Program............ccccoeeveevieniiencenieenen.
3. The Solar PV Program Could Drive Costs Down And Increase
EffICIENCIES .uviiiiiiiieieeeee e
B. Project DeSCTIPHION. ...cccuiiieeiiieciie ettt ettt e e e e e e et e e erae e e eessseeenens
I. The Solar PV Program Will Provide Up To 250 MW Of
Renewable Generation Over The Next Five Years........ccoceevieniinnenne
2. Use of Rooftop Space for Facilities.........ccceeveeviieriiiiiieniieiieeieciieee
3. Program COStS.....uuiiiieiiiee et
a) CaPital....ooeiieiieie e
b) O&M COSES ..onrieeiieeeiiee ettt e e e e et eeeraeesraeeebaeesnree s
IV.  PROPOSAL FOR COST RECOVERY .....coctiiiiiiiiiniiiienteeeiesteie et
A. The Commission Should Adopt SCE’s Proposed Solar PV Program
Balancing Account (SPVPBA) For Rate Recovery of Solar PV Program
08T ettt e ettt e st e et e e s e s
B. The Commission Should Adopt SCE’s Proposed Reasonableness Standard
For These Clean, Renewable Generation ReSOUIces ........cccovvvvveiiiiivicivveeeenneenn.
V. THIS APPLICATION FOR RECOVERY OF THE SOLAR PV PROGRAM'S
COST IS EXEMPT FROM CEQA REVIEW ......coiiiiiiiieeeeeeeeee e
VI.  STATUTORY AND PROCEDURAL REQUIREMENTS........ccccootriiniiinienieienens
A. Statutory and Procedural AUthOTIty ........cceevvieeiiieiiiieeie e

1466472 Qe



APPLICATION
TABLE OF CONTENTS

Section Title Page

B. RUIE 2.1 ettt ettt et sb ettt nb et e nas 20

1. Proposed Cate@OriZation ..........cuuieeuiieiiieeiiieeeieeeeiee et eeeree e e e sveeesereeesereeeanee s 20

2. Need for Hearings and Proposed Schedule for Resolution of Issues..................... 20

3. Issues to be Considered.........co.eeiiriiiiiiienieieee e 21

4. Legal Name and Correspondence ...........cooeeuerieneiiienieneenienieneeieeeeeeesie e 21

C. Articles of Incorporation — RUIE 2.2 ......c.oooiiiiiiiiiiiieeeeeeee e 22

D. Authority to Increase Rates — Rule 3.2 ..o 22

1. Balance Sheet and Income Statement — Rule 3.2(a)(1) c..ooovevvierieeiiiniieeieciieeen 22

2. Present and Proposed Rates — Rule 3.2(a)(2) and (a)(3)..cceeeveerveenieenieenieeieeeneen 23

3. Description of SCE’s Service Territory and Utility System — Rule

0 ) 1 TSRS 23

4. Summary of Earnings — Rule 3.2(2)(5) .c.ccoveeiiiriieiieieeieeeeeee e 23

5. Depreciation — RUIe 3.2(2)(7) .eeoveeeveeniieeiieiie ettt 23

6. Capital Stock and Proxy Statement — Rule 3.2(a)(8)...ccceevvvervienieiiiciecieeeiieenen, 23

7. Statement Pursuant to Rule 3.2(2)(10)....cceeeiuiiiiiiiieieeeeeeee e 23

8. Service of Notice — Rule 3.2(b), (¢) and (d) .....cocveviveriieeiieieeieeeeeeeie e 24

E. SEIVICE LS ...ttt ettt ettt e et et e et e esaee st e e steenbeesaeeenbeeneens 24

VII.  CONCLUSION ... ..ottt ettt sttt et st et e e st e bt ebeeseesbeenbeeseesaeenseeneenseensesaeesseensens 24
Appendix A

Southern California Edison Company’s Balance Sheet and Income Statement...............c.cccueenee.e.
Appendix B

Southern California Edison Company’s 2008 Summary of Earnings ...........cccccceeeevvenienciieneenneenne.
Appendix C

List Of Cities and COUNTIES. .......couiiriiriiriieie ettt ettt st e st e et esae e bt et e saeebesneesaeenneas



APPLICATION
TABLE OF CONTENTS

Section Title Page
Appendix D
Background Information 0n CSlL...........cccuiiiuiiiiieiieiiieieeie ettt ettt e beeseaesbeesraeesseeseens

-1ii-



LIST OF TABLES

N S YT

1  Table IlI-1 Solar PV Program Estimated Base Case Capital Costs (20085 000) .........ccceeveevureeerrrerneennnns 13

3 Table IV-2 Reasonableness Review Threshold For Solar PV Program Direct Capital Costs (20088$).... 16



Application of Southern California Edison
Company (U 338-E) for Authority to Implement
and Recover in Rates the Cost of its Proposed
Solar Photovoltaic (PV) Program.

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE
STATE OF CALIFORNIA
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N N N N N

APPLICATION OF SOUTHERN CALIFORNIA EDISON COMPANY (U 338-E)
FOR AUTHORITY TO IMPLEMENT AND RECOVER IN RATES THE COST OF
ITS PROPOSED SOLAR PHOTOVOLTAIC (PV) PROGRAM

I.
SUMMARY OF REQUEST

Pursuant to Rule 3.2 of the California Public Utilities Commission (Commission or

CPUC) Rules of Practice and Procedure, Southern California Edison Company (SCE) hereby

submits this application requesting the Commission to:

(1)  Find it reasonable for SCE to implement a Solar Photovoltaic (PV) Program that
would consist of up to 250 megawatts (MW)! of utility-owned solar PV
generating facilities of approximately 1 to 2 MW2 each over the next five years;

(2)  Establish ratemaking for SCE’s Solar PV Program, specifically including:

Unless otherwise specified, any reference to energy output in this filing follows the common convention within
the PV industry, which is to refer to output as PV panel direct current (dc) output. Additionally, SCE proposes
using installed dc output in reasonableness reviews because installation occurs in dc panels. The conversion
factor of 0.90 will be used to convert from MW dc to MW alternating current (ac) based on sample calculations
using the California Energy Commission’s ac MW to conversion (i.e., multiply MW dc by 0.90 to obtain MW
CEC-ac Rating).

SCE envisions the individual Solar PV Program installations to be in the 1 to 2 MW range. As the program
proceeds, however, some installations may be larger or smaller than this range due to roof size or circuit loading
considerations.



€)

(4)

©)

(6)

(7)

a) Provision for each solar PV facility to receive rate-base recovery upon its
completion, subject to adjustment following reasonableness review if
direct capital expenditures exceed certain $/Watt (W) thresholds each year
on average;3 and

b) Provision for recovery of reasonable Operation and Maintenance (O&M)
expenses.

Establish an annual estimate of average reasonable capital costs, based on a $/W

threshold, below which no reasonableness review is required,

Require SCE to refer the owner/developer of new structures seeking to participate

in the Solar PV Program to SCE’s Energy Efficiency group for assistance in

identifying potential energy efficiency measures that could be incorporated into
new structures;

Find that SCE’s proposed Solar PV Program will not require California

Environmental Quality Act (CEQA)? review at this Commission;

Establish a new balancing account for recovery of all Solar PV Program costs

subject to annual reasonableness review of O&M expenses and reasonableness

review of capital expenditures only if capital expenditures exceed a certain $/W
reasonableness threshold on average in a given year; and

Establish, through a resolution approving SCE’s concurrently filed Advice Letter,

a new memorandum account. This will provide a mechanism for recovery of

100% of reasonable start-up costs for the Solar PV Program. If the Commission

disapproves the remainder of SCE’s application, SCE may request recovery of

actually incurred capital expenditures and O&M costs. SCE estimates capital

expenditures of $25 million in 2008. If the Commission does not act on this

I8}

IS

See Table IV-2, infra, for proposed reasonableness thresholds in $/W.
Cal. Public Resources Code §§21000, et seq.

[\8}



application in 2008, SCE will continue to record the Solar PV Program costs in
the memorandum account in 2009.
SCE proposes immediate start-up of the Solar PV Program. If the program is successful,

SCE may seek additional authority to expand the program to 500 MW. An expansion to 500
MW would seek to maintain the momentum of that success. So, there is no hiatus in installing
new systems. SCE requests the Commission grant all of its requests and authorize recovery of
all costs of the Solar PV Program, including those in the memorandum account, through SCE’s
proposed Solar PV Program balancing account ratemaking mechanism. SCE requests such

approval by year-end 2008.

I1.
SUMMARY OF REASONS FOR REQUEST

SCE makes these requests, because:

e (alifornia is endowed with abundant solar resources. In recent years, the State
has taken bold steps to develop this resource, but more can be done.

e State policies support increased use of solar PV resources primarily through
implementation of the California Solar Initiative (CSI). Proceeding with 250 MW
of utility-owned solar PV generating facilities will support policies established in
the CSI to increase generation of solar PV energy. The output of the program will
also count toward meeting Renewable Portfolio Standard (RPS) goals.

e SCE will place the PV systems on larger commercial rooftops with sufficient size
and strength to accommodate approximately 1 to 2 MW of generation.> The Solar
PV Program will focus, though not exclusively, on those roofs which would

typically not employ net energy metering.® For example, large warehouse roofs

I

While SCE presently intends the program for rooftops, SCE may pursue other locations and opportunities for
placement of Solar PV facilities.

6 Net energy metering solar installations, which are limited to 1 MW, allow eligible utility customers to receive
CSlI incentives and off-set their energy usage by their solar PV system output over a 12-month period.

w



with little on-site load would not typically employ net energy metering. In doing
so, the Solar PV Program will utilize underused rooftops to the State of
California’s benefit.

These solar PV systems should not require any transmission construction, because
they interconnect directly with SCE’s distribution system. So, Solar PV Program
power development can move forward more quickly than other forms of
renewable generation that depend on construction of new transmission facilities.
Large scale implementation of about 50 MW of solar PV projects each year will
likely introduce efficiencies to the California market for rooftop solar PV
generation. The goals are to drive installation costs down, improve technology
and pricing of certain component parts, increase installation efficiency, and
improve installation methods.

SCE, as the owner of the Solar PV Program, will capture its output on behalf of
its bundled service customers to meet the State’s renewable goals.

SCE is a reliable business partner who can assure implementation and
administration of the Solar PV Program. The Solar PV Program provides SCE’s
customers and the State with a substantial increase in the probability that 250 MW
of solar PV rooftop systems will be available to meet State policies and goals
supporting solar PV development over the next five years.

SCE will increase recognition and acceptance of Energy Efficiency (EE) by
referring owner/developers of new structures to its EE group to identify potential
EE measures that could be incorporated into new structures during construction.
Ratemaking will allow recovery of reasonable capital and O&M costs as incurred;
and

Immediate start-up of the Solar PV Program will support up to 50 MW of solar
PV systems becoming available within one year following Commission approval

of this application.



I11.
NEED FOR PROJECT AND PROJECT DESCRIPTION

A. Need for Project

1. Solar PV Program Complements The Existing California Solar Initiative

(CSI) And Renewable Portfolio Standard Programs

In 2006, Governor Schwarzenegger, working with the Commission and the
California Legislature, established a CSI designed to develop 3,000 MW of rooftop solar PV
installations by 2016. The State has authorized substantial incentives to achieve this aggressive
target of 1 million solar rooftop facilities.

Solar PV is a renewable resource. The State has adopted one of the most
aggressive RPS programs in the country. The goal is to have 20% of customer energy needs met
with renewable resources.” Although not specifically targeted at solar resources, this RPS
program has the potential to yield substantial development of large central station solar resources
over the next decade. Several large-scale, central station solar installations are already under
contract or in development as a result of SCE’s RPS program.

But these programs have arguably left a large solar PV gap. California’s CSI
program is geared to develop very small solar PV installations. California’s RPS program is
presently geared to develop very large solar (not necessarily PV) installations. Neither program,
however, is well suited to develop medium-scale PV solar installations in the 1 to 2 MW range in
the near-term due to size and transmission limitations. And although the economics of 1 to 2

MW facilities are far superior to typical rooftop facilities, they are too large to take full

BN

Public Utilities Code Section 399.15(b)(1) sets forth a goal that 20% of retail electric sales be served by
renewable resources by 2010:
Each retail seller shall, pursuant to subdivision (a), increase its total procurement of eligible
renewable resources by at least an additional 1% of retail sales per year so that 20% of its retail
sales are procured from eligible renewable energy resources no later than December 31, 2010....



advantage of the State’s CSI and net energy metering programs. Many large commercial
rooftops have site electrical loads that do not match the energy production of a 1 to 2 MW solar
PV facility. Conversely, other utility-scale solar technologies, such as parabolic trough, Stirling
dish, and “power tower” installations are not commercially practicable for rooftop installations at
the 1 to 2 MW scale. SCE’s Solar PV Program fills this solar gap, because this bandwidth of the
solar resource is, as yet, going untapped. There is currently no program in place to develop this
market sector. SCE proposes immediate start-up of the Solar PV Program to assist in meeting
the State’s rooftop solar goals and to bridge the gap.

SCE’s Solar PV Program is targeted at the vast untapped resource of commercial
and industrial rooftop space in SCE’s service territory. This program will aggressively bridge
the gap between small and large scale solar installations. Although this program will focus on a
fertile market sector undeveloped by either the CSI or RPS programs, the program will
contribute to meeting both goals. In CSI terms, this program has the potential to add over 80,000
“rooftop equivalents™ in five years or about 10 % of the overall CSI goal of 1 million rooftops.
SCE’s program will also contribute in the near term to achieving the State’s renewable energy
goals. Because these installations will interconnect at the distribution level, they can be brought
on line relatively quickly without the need to plan, permit, and construct the transmission lines.
Larger scale renewable resources generally require transmission line construction to deliver their
output to load centers.

SCE is currently pursuing transmission line permitting and construction as one
way to help the State meet its renewable energy goals. In addition, SCE’s actions to implement
its Long Term Procurement Plan (LTPP) and RPS procurement are aimed at advancing the
State’s renewable energy goals. Decision No. (D).06-05-039 states that ..., we will take into

account whether or not each electrical corporation undertook all reasonable actions to comply [in

8 The State’s CSI goal of 3,000 MW by 2016 is based on an average PV installation size of 3 kW, yielding 1
million rooftops. A “rooftop equivalent” is 3 kW. SCE’s program goal of 250 MW installed by 2013 yields
83,333 rooftop equivalents.

6



meeting the State’s renewable energy goals]. One of those actions is building, then owning and
operating the [renewable] resource itself.” In addition, D.07-02-011 and D.08-02-008 19 stated
that, “...we encourage IOUs to actively assess the feasibility of utility ownership, and pursue
such ownership when and where it makes sense.” While the primary purpose of the program is
to help meet the State’s ambitious solar roof goals, the Solar PV Program will add to SCE’s
renewable portfolio in response to these challenges. Specifically, in 2009, Solar PV Program
installations will produce 0.1% of SCE’s customer energy needs; by 2014, Solar PV Program
installations will produce approximately 0.4% of SCE’s customer energy needs. To assure the
availability of this generation as soon as possible after approval of this application, SCE may
begin implementation of the Solar PV Program in 2008, while awaiting a final Commission
decision on this application.

SCE proposes this program in furtherance of the State's goal to increase the
installation of solar PV technology. Our proposed program will achieve this goal at lower cost
and will further help jump-start the solar industry. The cost to our customers of the Solar PV
Program will be significant, but far less than the cost of CSI implementation. For these reasons,
if the CSI goals become mandatory for SCE's customers, SCE requests that the MWs installed
under its program be "credited" towards its customers' targets. In addition, the cost impact on
our customers is not insubstantial. They already bear the annual cost of the CSI program and the
carrying costs of the Solar PV program if SCE's application is granted. This may justify
reducing their share of the State's CSI goals and potentially some portion of the CSI program

costs our customers contribute.

9 D.06-05-039, mimeo, p. 34
100 D.07-02-011, mimeo, p. 25 and D.08-02-008, mimeo, p. 33



2. SCE Can Best Develop Solar PV Program

SCE, as the operator of its distribution system, has the technical expertise to
thoroughly and fairly evaluate the various solar PV technologies and the impacts on its
distribution system. SCE will claim the output of the Solar PV Program as renewable energy on
behalf of its bundled service customers to help meet SCE’s renewable goals.

SCE can effectively monitor and cost-effectively facilitate repair of these systems
through its field personnel. SCE can also utilize its established electric supply relationships with
potential vendors and commercial building lessors who are also its customers. SCE has the
ability to utilize established longstanding relationships with these entities over the 100 plus years
that SCE has been in business. Those counterparties view SCE as a stable, competent, and
reliable business. SCE’s strong balance sheet and procurement expertise allows it to negotiate
reasonable contracts with rooftop owners and vendors.

SCE expects that through negotiations with vendors it can obtain volume
discounts for its proposed base case investment of $875 million. Most solar PV developers are
unlikely to achieve these same efficiencies and pricing levels. SCE’s Solar PV Program will
move quickly because of its established relationships with key players. According to CSI data,
more than 40% of the applications for projects over 900 kW in SCE’s service territory have been
cancelled or suspended since CSI was implemented in January 2007. In addition, most solar PV
developers have been in business for only a few years. Given the size and proposed rollout of
the Solar PV Program, SCE uniquely can provide customers and the State a substantial increase
in the probability that 250 MW of solar PV systems will be available to meet the State goals over
the next five years.

SCE can coordinate the Solar PV Program with customer demand shifting using
existing SCE demand reduction programs on the same circuit. This will create more fully
utilized distribution circuit assets. Without such coordination, much more distribution
equipment may be needed to increase solar PV deployment. SCE is uniquely situated to

combine Solar PV Program generation, customer demand programs, and advanced distribution



circuit design and operation into one unified system. This is more cost-effective than separate
and uncoordinated deployment of each element on separate circuits.

Finally, SCE, as a regulated public utility is willing to share the results of its
experience with solar PV with other entities in the State. Specifically, SCE will share
information about: (1) how solar PV systems of 1 to 2 MW interface with SCE’s distribution
system; (2) forecasting and scheduling of solar PV generating facilities of 1 to 2 MW disbursed
throughout SCE’s inland service territory; (3) training and increasing efficiency of the skilled
workforce for installation and maintenance of these facilities including development of best
installations practices for 1 to 2 MW solar PV projects; and (4) potential streamlining and
revision of tariff applications, local and State codes. These publicly shared “lessons learned”
will benefit the entire PV industry. The information collected by SCE will provide useful
knowledge and best practices to other entities which increase the efficiency of all solar PV

installations in California.

3. The Solar PV Program Could Drive Costs Down And Increase Efficiencies

SCE’s 50 MW of solar PV facilities each year could: (1) refine production of
parts, (2) improve the capabilities of ancillary equipment, (3) make use of vacant commercial
rooftops in California, and (4) increase the efficiency of installation of PV systems. To meet the
ambitious goals of the Solar PV Program, SCE will order large numbers of solar PV mounting
and electrical connection parts each year. The increased scale of manufacturing required by such
orders should lead manufacturers to improve designs and to increase their efficiency and
capability to produce such parts. Manufacturers will also likely have the economic incentive to
improve manufacturing processes to incorporate economies of scale that drive prices down.

SCE’s Solar PV Program will also expand the number of skilled workers by
increasing the number of installations of solar PV systems of 1 to 2 MW. Skilled workers will

gain efficiency and knowledge simply by repetitively performing installations. Labor is



currently about 20% of the cost of any solar PV installation. SCE should drive costs of solar PV
installation lower by improving the efficiency of workers.

The purpose of the Solar PV Program is to create efficiencies in the California
solar PV market by providing a market for 1 to 2 MW solar PV systems. This will give SCE and
California much more experience with such systems. Utilities throughout the United States can
use the experience gained in California as a model for their own Solar PV development

programs.

B. Project Description

1. The Solar PV Program Will Provide Up To 250 MW Of Renewable

Generation Over The Next Five Years

SCE contemplates that Solar PV Program’s first five years would yield about 50
MW in total each year of installations of 1 to 2 MW solar PV facilities. Over the first five years,
this would total 250 MW. SCE seeks to create efficiencies in the California market for solar PV
equipment and installation resources, but, at the same time, to not overheat the market for solar
PV panels, equipment, and installation resources. In SCE’s judgment, 50 MW per year should
trigger new efficiencies, but not drive prices up due to materials shortages.!l

It should be noted that the Solar PV Program installation goals are all based on the
PV industry convention of using direct current (dc) output. The power output figures referenced
in this document, unless otherwise noted, refer to manufacturer’s panel dc ratings. As discussed
in SCE’s testimony, SCE has chosen a conversion factor from dc to alternating current (ac)
output of 0.90 based on sample calculations. Using this conversion factor, a 1 MW dc facility

converts to 900 kW ac facility.

1L If the program is successful, SCE may seek Commission authority to increase the overall size of the Solar PV
Program to 500 MW. The additional 250 MW would likely be realized through the combination of installing
more MW per year and lengthening the program term itself.



All costs and sizing of solar PV facilities described in this application are based
on dc power. The entire solar PV industry historically bases costs and sizing on dc power. SCE
must convert generally, the dc power to ac power for use on its distribution system. Inverters
perform this conversion. Inverters also control the interface between the solar array and the
distribution grid. Inverters are currently available in various sizes up to 500 kilowatts (kW) ac
for large systems. The Solar PV Program should lead to improvements in inverter technology by
increasing orders for these components and by testing their usefulness to the distribution grid.

Solar PV systems also include conduit, wire, dc and ac disconnects (safety devices
to turn off or isolate parts of the system) and combiner boxes. Most solar PV systems require
some type of attachment method. This product is typically called a rack. The Solar PV Program
will utilize only non-penetrating racks which sit on top of the roof. Non-penetrating racks
require some weight to be added to the rack (ballasted) or primarily rely on the weight of the

rack and modules themselves to hold the array in place (non-ballasted).

2. Use of Rooftop Space for Facilities

SCE intends to install up to 250 MW of 1 to 2 MW solar PV facilities on
commercial building rooftops at various locations within SCE’s service territory. The proposed
1 to 2 MW facility per location will require up to about 250,000 square feet of useable rooftop
space in each location. For this Solar PV Program, SCE will look to a limited number of
building owner/developers to provide an inventory of appropriate locations. This process should
more efficiently select appropriate locations and reduce the time from locating the site to
installation by limiting the number of simultaneous lease negotiations.

SCE will develop methods to determine the optimal location for the solar PV
facilities. SCE will consider: (1) quality of the local solar resources by estimating expected PV
generation based on factors such as expected cloud/fog cover, haze and smog, ambient
temperature, and geographical latitude and other meteorological data, (2) roof capacity and other

building attributes, and (3) local distribution circuit concerns. To determine the quality of the



local solar resource, SCE will rely on the National Renewable Energy Lab (NREL) database that
provides information about the highest quality local resources down to 10 kilometer (km) grids.
SCE will also consider other relevant meteorological data.

SCE must also consider the ability of the commercial rooftops to handle the
additional weight loading which can vary based on the technology employed. In general, the
roofs must hold an additional 3 to 5 pounds per square foot. SCE will also identify customers
owning buildings that typically would not benefit from net energy metering. SCE will also take
into account the ease of local permitting and the availability of ground space to install inverters
and transformers, which are too heavy to install on a roof.

SCE will also refer owner/developers of new buildings seeking to participate in
the Solar PV Program to its EE group. SCE’s EE group can then identify potential EE measures
to be incorporated into the building’s design. This will increase awareness and acceptance of the

benefits of EE measures among building owners/developers.

3. Program Costs

Solar PV Program costs include: (1) capital costs of initial installation of the
1 to 2 MW solar PV facilities; and (2) the O&M costs, including roof lease payments, other
O&M and staffing costs. Solar PV Program installation costs are likely to be lower than those of
a single 1 to 2 MW solar PV facility because of economies of scale. SCE’s consistent purchases
of solar PV components and installation services should drive costs down by improving

technology of component parts and improving efficiency of skilled work forces.

a) Capital

Table III-1 below contains SCE’s base case estimate of the capital costs of Solar

PV Program over the five-year period.



Table I11-1
Solar PV Program Estimated Base Case Capital Costs

(20088 000)
Capital MW
Year (Million $) Installed Estimated Time Frame
0 $25 5 2008
1 $174 50 2009
2 $174 50 2010
3 $174 50 2011
4 $174 50 2012
5 $154 45 2013
Total $875 250

The Solar PV Program base case direct capital cost forecast is $875 million. The
average cost of the solar PV facilities should be about $3.50/W.12 At present, the average cost of
solar PV facilities above 900 kilowatts (kW) range from $6.56-7.08/W. SCE anticipates
achieving lower costs than the present average through economies of scale and improvements in

technology and efficiency.

b) O&M Costs

As noted previously, O&M costs consist of three components: (1) roof lease
payments; (2) other O&M costs; and (3) SCE staffing costs. With regard to the roof lease
payments, this is a new opportunity for the large rooftop owners. So, it is difficult to estimate

expected leasing rates. However, SCE anticipates that the maximum price paid for these roof

12 On average, the reasonableness threshold is 10% higher than the base case estimate or about $3.85/W. The
reasonableness threshold is higher than this amount in early years of the Solar PV Program and lower in later
years, as shown in Table IV-2 below.



leases will be a small percentage of the value of the electricity produced. It is difficult to
effectively estimate the roof lease payments until SCE has negotiated at least one rooftop lease.
Moreover, identifying an expected lease cost prior to lease negotiations could prejudice lease
negotiations to the detriment of SCE’s customers. The estimated Other O&M costs for a 1 MW
solar PV facility are $35,000 per year. For a2 MW solar PV facility, these Other O&M costs
would be roughly double the amount required for a 1 MW system. The SCE annual staffing

costs to run the Solar PV Program are forecast to be $1.4 million at full deployment.

IVv.
PROPOSAL FOR COST RECOVERY

A. The Commission Should Adopt SCE’s Proposed Solar PV Program Balancing

Account (SPVPBA) For Rate Recovery of Solar PV Program Costs

SCE requests that the Commission provide rate recovery of Solar PV Program costs
through its proposed SPVPBA. The SPVPBA will ensure that no more and no less than
reasonable actual costs associated with the Solar PV Program are ultimately recovered from
customers.l3 Balancing account treatment is appropriate for this type of renewable resource.
The Solar PV Program costs ramp up over time. The program should introduce efficiencies into
the California solar PV market. SCE expects solar PV costs to go down as a result of the Solar
PV Program. Cost estimates, therefore, are likely to be difficult to predict during this period.

The SPVPBA would operate through the 2009-2013 program period. The SPVPBA
would end with the inclusion of both Solar PV Program O&M and capital revenue requirements
in SCE’s Test Year 2015 General Rate Case (GRC) revenue requirement or sooner.

Concurrent with this filing, SCE will file an advice letter requesting Commission

authority to establish a Solar PV Program Memorandum Account (SPVPMA). SCE will record

13 By paying for these costs, SCE’s bundled service customers would see a reduction in their energy procurement
costs reflected in SCE’s Energy Resource Recovery Account (ERRA) revenue requirement because SCE would
not need to procure the equivalent amount of energy from other sources.



start-up costs associated with the Solar PV Program in the SPVPMA while this application is
pending. SCE estimates start-up direct capital costs to be $25 million in 2008. If the
Commission does not act on this application in 2008, SCE may record the revenue requirement
for capital costs above $25 million in the SPVPMA. The SPVPMA is necessary to ensure that
the Solar PV Program can proceed without delay and without precluding cost recovery at a
future date. Similar to all Commission-approved memorandum accounts, the SPVPMA will
protect against retroactive ratemaking concerns, but will not guarantee rate recovery of any
recorded costs prior to Commission review and approval. Once the Commission approves SCE’s
request to establish the SPVPBA in this application, SCE will transfer the balance recorded in
the SPVPMA to the SPVPBA.

B. The Commission Should Adopt SCE’s Proposed Reasonableness Standard For

These Clean, Renewable Generation Resources

SCE proposes to include testimony supporting the reasonableness of the Solar PV
Program O&M costs recorded in the SPVPBA during the prior calendar year in its annual April
Energy Resources Recovery Account (ERRA) reasonableness proceeding. If its Solar PV
Program capital expenditures in each calendar year of the program, on a per W basis, are less
than the amounts shown in Table IV-2 below, then capital expenditures would be deemed to be

reasonable.



Table IV-2
Reasonableness Review Threshold For Solar PV Program Direct Capital Costs

(20088)1
Expenditures
Incurred During $'W
2008 5.50
2009 3.83
2010 3.83
2011 3.83
2012 3.83
2013 3.76

The capital expenditure threshold levels in Table IV-2 are reasonable because they represent
SCE’s base case estimate of Solar PV Program costs of $875 million plus a reasonable 10%
contingency to take total reasonable costs up to $962.5 million.

In any year that SCE’s direct capital expenditures, on a $/W basis on average, exceed the
amounts in Table IV-2 above, as escalated. SCE will include in its annual April ERRA
reasonableness proceeding testimony supporting the reasonableness of the capital expenditures
during the previous calendar year. Even if no reasonableness testimony for capital expenditures
is required, SCE will include the Solar PV Program costs in its annual April ERRA
reasonableness proceeding. This will allow the Commission to audit and review the O&M and

capital revenue requirement recorded in the SPVPBA.

14" These threshold amounts will be escalated to nominal year amounts for use in reasonableness review.



V.
THIS APPLICATION FOR RECOVERY OF THE SOLAR PV

PROGRAM'S COST IS EXEMPT FROM CEQA REVIEW

It is long established that the act of ratemaking by the Commission is exempt from
CEQA review. As stated in the California Public Resources Code, the “establishment,
modification, structuring, restructuring, or approval of rates, tolls, fares, or other charges by
public agencies” including “obtaining funds for capital projects necessary to maintain service
areas” is exempt from CEQA.15

Further, agencies such as the Commission may dispense with CEQA review “if it can be
seen with certainty that there is no possibility that the activity in question may have a significant
effect on the environment”¢ In this case, it is clear that the activity of installing rooftop PV
systems would not have a significant effect on the environment. First, the nature of SCE’s
proposed Solar PV Program dictates that installations would not be undertaken in residential
areas. Instead, installations would likely take place on large warehouse/distribution buildings
located in industrial areas. Further, none of the rooftop arrays would be visible from street level
angles and building parapets would contribute to the arrays being hidden from view. In addition
the inverter systems would either be located within building electrical rooms or would otherwise
be located next to buildings in an obtrusive manner. As a result, the installation of rooftop PV
systems will not have a significant effect on the environment.

The evidence that the installation of rooftop PV systems would not have a significant
effect on the environment is bolstered by the fact that rooftop PV systems do not require local
discretionary approvals. Instead, the installation of PV Facilities on rooftops in the contemplated

locations can be accomplished through the application for and acquisition of local,

15 Cal. Pub. Resources Code Section 21080 (b)(8)
16 CEQA Guidelines Section 15061 (b) (3)



non-discretionary, building permits.!” As a result, the installation of PV systems on rooftops by
SCE is not subject to local review under CEQA!8.. Even if the installation of PV systems on
rooftops were subject to CEQA review, at this early planning stage, SCE is uncertain as to the
PV rooftop system installation locations, and as a result there would be no ability to perform any
CEQA analysis at a local level review.

Under the California Solar Rights Act,!” local governments are precluded from adopting
ordinances that would unreasonably restrict the use of solar energy systems in residential and
commercial capacities. The section also states that it is the intent of the Legislature to prohibit
local governments from adopting ordinances that “create unreasonable barriers to the installation
of solar energy systems, including but not limited to, design review for aesthetic purposes...”20
The Act also requires that local governments use a non-discretionary permitting process for solar
energy systems2l- State law requires that this non-discretionary review process be limited to
“those standards and regulations necessary to ensure that the solar energy system will not have a
specific, adverse impact upon the public health or safety”?2. Fundamentally, the Act prevents
cities and counties from denying solar energy system building permits unless there is substantial
recorded evidence that it would have a specific, adverse impact on public health and safety. If
the local permitting agency found that the potential for an adverse impact existed, it could
require that a discretionary permit be issued.2 In such a case, however, SCE would not pursue

the installation of PV Facilities. Since SCE would not pursue the installation of PV Facilities in

17 1f SCE were installing PV systems in a Coastal Zone, Coastal Commission permitting may be required. SCE
does not intend to install PV systems in Coastal Zones.

18 Cal. Pub. Resources Code Section 21080, subds. (a) (b)(1)

19 The Solar Rights Act is comprised of the following California Codes: Civil Code Sections 714 and 714.1, Civil
Code Section 801 and 801.5, Government Code Section 65850.5, Health and Safety Code Section 17959.1,
Government Code Section 66475.3 and Government Code Section 66473.1

20 Govt. Code Section 65850.5

21 See, Govt. Code Section 65850.5 (a) and Health and Safety Code Section 17959.1
22 Govt. Code Section 65850.5 (b)

23 Govt. Code Section 65850.5 (c)



instances where a discretionary permit would be required, the installation of the SCE PV
Facilities is not subject to local CEQA review.

Even though this ratemaking is exempt from CEQA review, and the installation of PV
Facilities is exempt from CEQA review, such facilities must still comply with all “applicable
safety and performance standards established by the National Electric Code, the Institute of
Electrical and Electronics Engineers and accredited testing laboratories such as Underwriters

Laboratories, and the rules of the Public Utilities Commission regarding safety and reliability.”2*

VI
STATUTORY AND PROCEDURAL REQUIREMENTS

A. Statutory and Procedural Authority

Rule 2.1 requires that all applications: (1) clearly and concisely state authority or relief
sought; (2) cite the statutory or other authority under which that relief is sought; and (3) be
verified by the applicant. Rule 2.1 sets forth further requirements that are addressed separately
below. The relief being sought is summarized in Sections I (Summary of Request) and VIII
(Conclusion), and is further described in the testimony accompanying this application. The
statutory and other authority under which this relief is being sought include California Public
Utilities Code Sections 451, 454, 454.3, 491, 701, 728, 729, Article 2 and Rule 3.2 of the
Commission’s Rules of Practice and Procedure, and prior decisions, orders, and resolutions of
this Commission. This application has been verified by an SCE officer as provided in Rules 1.11

and 2.1.

24 Govt. Code Section 65850.5(f) (3)



B. Rule 2.1

Rule 2.1 requires that applications shall state “the proposed category for the proceeding,
the need for hearings, the issues to be considered, and a proposed schedule.” These requirements

are discussed below.

1. Proposed Categorization

SCE proposes to characterize this proceeding as “ratesetting” as defined in the
Commission’s Rules of Practice and Procedure, Rule 1.3(e) and Public Utilities Code

§1701.1 (c)(3).

2. Need for Hearings and Proposed Schedule for Resolution of Issues

SCE’s proposed schedule assumes that there will be evidentiary hearings and
briefing.

If the Commission believes evidentiary hearings are necessary, then SCE
proposes the following schedule. This schedule will provide for a Commission decision by year
end 2008, which will enable SCE to limit capital expenditures prior to Commission approval to

$25 million.

SCE files Application

March 27, 2008

Daily Calendar Notice Appears

March 27, 2008

Protests Due

April 28, 2008

Reply to Protests

May 8, 2008

Prehearing Conference

May 15, 2008

ORA and Intervenors File Opening Testimony

June 16, 2008

Rebuttal Testimony Due

June 30, 2008

Hearings

July 7-11, 2008

Concurrent Opening Briefs Due

August 4, 2008

Concurrent Reply Briefs Due

August 16, 2008

Commission Issues Proposed Decision

November 1, 2008

Comments to Proposed Decision Due

December 1, 2008

Replies to Comments to Proposed Decision

December 8, 2008

Commission issues Final Decision

December 18, 2008
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3. Issues to be Considered

The issues to be considered in this proceeding are described above and set forth in
greater detail in SCE’s testimony in support of this application. Major issues include:
a) Whether to approve the implementation of SCE’s Solar PV Program and
authorize funding; and
b) Whether to adopt SCE’s proposed ratemaking treatment for the recovery
of the costs associated with the implementation of SCE’s Solar PV

Program.

4. Legal Name and Correspondence

Southern California Edison Company is an electric public utility organized and
existing under the laws of the State of California. The location of SCE’s principal place of
business is 2244 Walnut Grove Avenue, Post Office Box 800, Rosemead, California 91770.
SCE’s attorneys in this matter are Douglas K. Porter, Carol A. Schmid-Frazee and Annette

Gilliam. Correspondence or communications regarding this application should be addressed to:

Carol A. Schmid-Frazee

Senior Attorney

Southern California Edison Company
P.O. Box 800

2244 Walnut Grove Avenue
Rosemead, California 91770
Telephone: (626) 302-1337
Facsimile: (626) 302-1935

e-mail: carol.schmidfrazee@sce.com




To request a copy of this application, please contact:

Melissa Schary

Southern California Edison Company
P.O. Box 800

2244 Walnut Grove Avenue
Rosemead, California 91770
Telephone: (626) 302-6509
Facsimile: (626) 302-3119

E-mail: melissa.schary@sce.com

C. Articles of Incorporation — Rule 2.2

A copy of SCE’s Certificate of Restated Articles of Incorporation, effective on March 2,
2006, and presently in effect, certified by the California Secretary of State, was filed with the
Commission on March 14, 2006, in connection with Application No. 06-03-020, and is by
reference made a part hereof.
Certain classes and series of SCE’s capital stock are listed on a “national
securities exchange” as defined in the Securities Exchange Act of 1934 and copies of SCE’s
latest Annual Report to Shareholders and its latest proxy statement sent to its stockholders has

been filed with the Commission.

D. Authority to Increase Rates — Rule 3.2

Rule 3.2 requires that applications for authority to increase rates, or to implement

changes that would result in increased rates, contain the following data.

1. Balance Sheet and Income Statement — Rule 3.2(a)(1)

Appendix A to this application contains copies of SCE’s balance sheet as of
December 31, 2007, and income statement for the period ended December 31, 2007, the most

recent period available.



Present and Proposed Rates — Rule 3.2(a)(2) and (a)(3)

The cost recovery mechanism proposal is summarized in Section IV above.

The cost recovery mechanism proposal and the projected impact on rates are discussed in Exhibit

SCE-1.

applicable.

applicable.

applicable.

Description of SCE’s Service Territory and Utility System — Rule 3.2(a)(4)

Because this submittal is not a general rate application, this requirement is not

Summary of Earnings — Rule 3.2(a)(5)

Rule 3.2(a)(5) requires:

A summary of earnings (rate of return summary) on a depreciated
rate base for the test period or periods upon which applicant bases
its justification for an increase.

SCE’s 2007 Summary of Earnings is attached hereto as Appendix B.

Depreciation — Rule 3.2(a)(7)

Because this submittal is not a general rate application, this requirement is not

Capital Stock and Proxy Statement — Rule 3.2(a)(8)

Because this submittal is not a general rate application, this requirement is not

Statement Pursuant to Rule 3.2(a)(10)

Rule 3.5(a)(10) requires the applicant to state whether its request is limited to

passing through to customers “only increased costs to the corporation for the services or

commodities furnished by it.” This application seeks only to pass through to SCE’s customers

the costs incurred by SCE in its Solar PV Program.



8. Service of Notice — Rule 3.2(b), (¢) and (d)

A list of the cities and counties affected by the rate changes resulting from this
application is attached as Appendix C. The State of California is also an SCE customer whose
rates would be affected by the proposed revisions.

As provided in Rule 3.2(b) — (d), notice of filing of this application will be:

(1) mailed to the appropriate officials of the state and the counties and cities listed in
Appendix C; (2) published in a newspaper of general circulation in each county in SCE’s service
territory within which the rate changes would be effective; and (3) mailed to all customers

affected by the proposed changes.

E. Service List

SCE is serving this application and its exhibits on all parties on the Commission’s service

lists for proceedings A.07-11-011 and R.08-02-007.

VII.
CONCLUSION

SCE respectfully requests that the Commission:

(1)  Find it reasonable for SCE to implement the Solar PV Program consisting of the
installation of up to 250 MW of utility-owned solar PV generating facilities (of
approximately 1 to 2 MW each) over the next five years;

(2)  Establish ratemaking for SCE for the Solar PV Program, specifically including:
a) Provision for each solar 1 to 2 MW PV facility to receive rate-base

recovery upon its completion, subject to adjustment following
reasonableness review if direct capital expenditures exceed certain $/W

thresholds each year on average; and



G)

(4)

©)

(6)

(7)

(8)

b) Provision for recovery of reasonable Operation and Maintenance (O&M)
expenses.
Establish an annual estimate of average reasonable capital costs, based on $/W
threshold, below which no reasonableness review is required,
Require SCE to refer the owner/developer of new structures seeking to participate
in the Solar PV Program to SCE’s Energy Efficiency group to identify potential
energy efficiency measures that could be incorporated into new structures;
Find that SCE’s proposed Solar PV Program will not require CEQAZ25 review at
this Commission;
Establish a balancing account for recovery of all Solar PV Program costs subject
to annual reasonableness review of O&M expenses and reasonableness review of
capital expenditures only if capital expenditures exceed a certain $/W
reasonableness threshold on average in a given year;
Establish, through a resolution approving SCE’s concurrently filed Advice Letter,
a new memorandum account. This will provide a mechanism for recovery of
100% of reasonable start-up costs for the Solar PV Program. If the Commission
disapproves the remainder of SCE’s application, SCE may request recovery of
actually incurred capital expenditures and O&M costs. SCE estimates capital
expenditures of $25 million in 2008. If the Commission does not act on this
application in 2008, SCE will continue to record the revenue requirement for the
Solar PV Program costs in the memorandum account in 2009; and

Adopt any other measures necessary to support SCE’s Solar PV Program.
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Dated this 27th day of March 2008, at Rosemead, California.
Respectfully submitted,
SOUTHERN CALIFORNIA EDISON COMPANY

/s/ Richard M. Rosenblum

By:  Richard M. Rosenblum
Executive Vice President

DOUGLAS K. PORTER
CAROL A. SCHMID-FRAZEE
ANNETTE GILLIAM

/s/ Carol A. Schmid-Frazee
By: Carol A. Schmid-Frazee

Attorneys for
SOUTHERN CALIFORNIA EDISON COMPANY

2244 Walnut Grove Avenue

Post Office Box 800

Rosemead, California 91770
Telephone:  (626) 302-1337
Facsimile: (626) 302-1935
E-mail:carol.schmidfrazee@sce.com

March 27, 2008



VERIFICATION

I am an officer of the applicant corporation herein, and am authorized to make this verification on its
behalf. I am informed and believe that the matters stated in the foregoing document are true.
I declare under penalty of perjury that the foregoing is true and correct.

Executed this 27™ day of March, 2008, at Rosemead, California.

/s/ Richard M. Rosenblum

Richard M. Rosenblum

Executive Vice President

SOUTHERN CALIFORNIA EDISON COMPANY
2244 Walnut Grove Avenue

P.O. Box 800

Rosemead, CA 91770




Appendix A
Southern California Edison Company’s

Balance Sheet and Income Statement




SOUTHERN CALIFORNIA EDISON COMPANY

BALANCE SHEET
DECEMBER 31, 2007
ASSETS

(Millions of Dollars)

UTILITY PLANT:

Utitity plant, at original cost
Less - Accumulated depreciation.and -
decommissioning

Construction work in progress
Nuclear fuel, at amortized cost

OTHER PROPERTY AND INVESTMENTS:

Nonutility property - less accumulated provision
for depreciation of $701 ‘
Nuclear decommissioning trusts

Other Investments

CURRENT ASSETS:

Cash and equivalents
Margin and collateral deposits
Receivables, including unbilled revenues,
less reserves of $34 for uncoliectible accounts
Accrued unbiiled revenue
Inventory
-Accumulated deferred income taxes - net
Derivative assets
Regulatory assets
Other current assets

DEFERRED CHARGES:
Regulatory assets

Derivative assets
Other long-term assets

APPENDIX A

. $20,707-

(5,174)
15,533
1,693
177
17,403

1,000
3,378

69
4,447

252
37

725
370
283
146
54
197
188
2,252

2,721
28
629
3,378

$27,480

A-1



SOUTHERN CALIFORNIA EDISON COMPANY

BALANCE SHEET
DECEMBER 31, 2007
CAPITALIZATION AND LIABILITIES

(Millions of Dollars)
CAPITALIZATION:

. Common stock
Additional paid-in capital
Accumulated other comprehensive loss
Hetained Earnings
Common shareholder's equity

Preferred and preference stock
not subject to redemption requirements
Long-term debt

CURRENT LIABILITIES:

Short-term debt
Accounts payable
Accrued taxes
Accrued interest
Counterparty collateral
Customer deposits
Book overdrafts
Derivative liabilities
Regulatory liabilities
Other current liabilities

DEFERRED CREDITS:

Accumulated deferred income taxes - net
Accumulated deferred investment tax credits
Customer advances

Derivative liabilities

Power purchase contracts

Accumulated provision for pensions and benefits
Asset retirement obligations

Regulatory liabilities

Other deferred credits and other Iong-ierm fiabilities

Minority interest

APPENDIX A

-$2,188
- 507

.. 3568

6,228

929
5 081

12,238

500 -
914
42
126
42
218
204
100
1,019
548

3,713

2,556
105
155

13
22
786

2,877

3,433

1,136

11,083

446

$27,480

A2

;

(15)



- SOUTHERN CALIFORNIA EDISON COMPANY

STATEMENT OF INCOME

"YEAR ENDED DECEMBER 31, 2007

(Millions of Dollars)

OPERATING REVENUE

OPERATING EXPENSES:
Fuel
Purchased power
Provisions for regulatory adjustment clauses - net
Other operation and maintenance expenses
Depreciation, decommissioning and amortization
Property and other taxes

Total operating expenses

OPERATING INCOME

Interest income
Other nonoperating income
Interest expense - net of amounts capitalized
Other nonoperating deductions:
INCOME BEFORE TAX AND MINORITY INTEREST
INCOME TAX EXPENSE
MINORITY INTEREST
NET INCOME

DIVIDENDS ON PREFERRED AND PREFERENCE
STOCK - NOT SUBJECT TO MANDATORY REDEMPTION

NET INCOME AVAILABLE FOR COMMON STOCK

APPENDIX A

$10,478' o

1,191
3,124
- 271
2,840
1,094

217

8,737

1,741

44
89

(429)

(45)

1,400
337
305

758

51

$707

A-3



Appendix B
Southern California Edison Company’s

2008 Summary of Earnings




Southern California Edison
Summary of Earnings

2008 GRC-Related Adopted Revenue Requirement v

Thousands of Dollars

Line

No. ltem Total
i. DBase Revenues 4,113,324
2. Expenses:
3, Operation & Maintenance 1,874,463
4, Depreciation 882,131
5. Taxes 617,599
6. Revenue Crediis {170,624)
7. Total Expenses 3,203,569
8. Net Operating Revenue 909,755
9. Rale Base 10,397,198
10. Rate of Return 8.75%

1/ D.06-05-016/Advice Letter 2176-E and 2196-E

Includes one SONGS 2&3 refueling and maintenance outage

(

\ APPENDIX B

L
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Appendix C

List of Cities and Counties




Citizens or some of the citizens of the following counties and municipal corporations will or may
be affected by the changes in rates proposed herein.

Fresno
Imperial
Inyo
Kern

Adelanto
Agoura Hills
Alhambra
Aliso Viejo
Apple Valley
Arcadia
Artesia
Avalon
Baldwin Park
Barstow
Beaumont
Bell

Bell Gardens
Bellilower
Beverly Hills
Bishop
Biythe
Bradbury
Brea

Buena Park
Calabasas
California City
Calimesa
Camarillo
Canyon Lake
Carpinteria
Carson
Cathedral City
Cerritos
Chino

Chino Hills
Claremont
Commerce
Compton
Corona
Costa Mesa
Covina

SOUTHERN CALIFORNIA EDISON COMPANY

Kings

Los Angeles
Madera
Mono

Cudahy

Culver City
Cypress

Delano

Desert Hot Springs
Diamond Bar
Downey

Duarie

El Monte

El Segundo
Exeter
Farmersville
Filimore
Fontana
Fountain Valley
Fullerton
Garden Grove
Gardena
Glendora
Goleta

Grand Terrace
Hanford
Hawailan Gardens
Hawthorne
Hemet
Hermosa Beach
Hesperia
Hidden Hills
Highland
Huntington Beach
Huntington Park
Indian Wells
Industry
Inglewood

Irvine

Irwindale

Orange
Riverside

San Bernardino
Santa Barbara

La Habra

La Habra Heights
La Mirada

La Palma

La Puente

La Verne
Laguna Beach
Laguna Hills
Laguna Niguel
Laguna Woods
Lake Elsinore
Lake Forest
Lakewood
Lancaster
L.awndale
Lindsay

Loma Linda
Lomita

Long Beach
Los Alamitos
Lynwood
Malibu
Mammoth Lakes
Manhattan Beach
Maywood
McFarland
Mission Viejo
Monrovia
Montclair
Montebello
Monterey Park
Moorpark
Moreno Valley
Murrieta
Newport Beach
Norco

La Canada Flintridge Norwalk

Tuolumne™

Tulare

Ventura

Qjai

Ontario

Orange

Oxnard

Palm Desert

Palm Springs
Palmdale

Palos Verdes Estates
Paramount

Perris

Pico Rivera

Placentia

Pomona

Port Hueneme
Porterville

Rancho Cucamonga
Rancho Mirage
Rancho Palos Verdes

Rancho Santa Margarita

Redlands
Redondo Beach
Rialto

Ridgecrest

Rolling Hills
Rolling Hills Estates
Rosemead

San Bernardino
San Buenaventura
San Dimas

San Femando
San Gabriel

San Jacinto

San Marino

Santa Ana

Santa Barbara
Santa Clarita
Santa Fe Springs

Santa Monica
Santa Paula
Seal Beach
Sierra Madre
Signal Hill

Simi Valley
South El Monte
South Gate
South Pasadena
Stanton
Tehachapi
Temecula
Temple City

" Thousand Oaks

Torrance

Tulare

Tustin
Twentynine Palms
Upland
Victorville

Villa Park
Visalia

Walnut

West Covina
West Hollywood
Waestlake Village
Westminsier
Whittier
Woodlake
Yorba Linda
Yucaipa

Yucca Valley

*SCE provides electric service o a small number of customer accounts in Tuolumne County and is not subject to franchise

requirements.
LW003685636
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Appendix D

Background Information on CSI




I

BACKGROUND INFORMATION ON CSI

1. Background of Solar Efforts in California

Large utility-scale applications of solar PV and other solar powered electric

systems date back to 1978, when Congress passed the Public Utility Regulatory Policy Act, or

PURPA. PURPA established the right for independent power producers, some of which used

solar power, to interconnect with the local utility distribution system. Then Congress passed the

Energy Tax Act (ETA) of 1978 in response to the energy crises of the 1970's initiated by the

Arab oil embargo and the taking of U.S. hostages in Iran. The ETA encouraged homeowners to

. . . . . .. 26
invest in energy conservation and solar and wind technologies through tax credits.” However,

the incentives were phased out in the mid-1980s as a result of federal policies to leave energy

conservation and renewable energy decisions up to market conditions. Nevertheless, the federal

tax credits spurred the creation of new utility-scale solar.”’

26

A federal energy tax credit of up to $2,000 was given for devices installed on people's homes on or after April
20, 1977 and before January 1, 1986. Solar space and water heating carried a 40% tax credit, while
weatherization, insulation, and similar conservation activities carried a 15% tax credit.

Some of the solar projects included:

In 1979, ARCO Solar began construction of the world's largest PV manufacturing facility in Camarillo,
California. ARCO Solar was the first company to produce more than 1 MW of PV modules in one year.
Four years later, ARCO Solar dedicated a 6 MW, 120-acre, unstaffed PV facility in central California in the
Carrissa Plain, which supplied PG&E’s grid with power for about 2,500 homes. ARCO Solar also built a

1 MW PV facility with modules on over 108 double-axis trackers in Hesperia, California.

In 1981, the Department of Energy, SCE, Los Angeles Department of Water and Power, and the CEC
completed Solar One, which was the first test of a large-scale thermal solar tower, power plant. Solar One
was located in Daggett, California, and produced 10 MW of electricity from 1982 to 1986.

In 1984, the Sacramento Municipal Utility District dedicated a 1.0 MW PV facility to operate near the
Rancho Seco Nuclear Power Plant south of Sacramento. It was later expanded to 2 MW.

In 1986, the world's largest solar thermal electricity facility (more than 300 MW of solar thermal
electricity) began to be built in California's Mojave Desert. The LUZ Solar Energy Generating Stations
contains rows of mirrors that concentrate the sun's energy onto a system of pipes circulating a heat-transfer
fluid. The heated transfer fluid produces steam, which powers a conventional turbine to generate
electricity. The company had financial difficulties and was eventually sold, but the facility is still
producing power today.

Continued on the next page



In 1996, another important event occurred when the Legislature passed and the

Governor signed Assembly Bill 1890 (AB 1890). AB 1890 not only deregulated the state's

investor-owned electric utilities (IOUs), but it also created incentives for grid-tied PV systems
under the CEC's Renewable Energy Program (REP). In 1997, the Legislature passed Senate Bill
90 (SB 90), which implemented the provisions of AB 1890 and directed the activities of the CEC
relating to renewable energy. The primary goal of this program was to develop a self-sustaining
market for "emerging" renewable energy technologies in distributed generation applications.
The Emerging Renewables Program (ERP) was created to stimulate market demand for
renewable energy systems that meet certain eligibility requirements by offering rebates to reduce
the initial cost of the system to the customer. For systems larger than 30 kW, the CPUC directed
I0Us to work with businesses, governments, and schools to install PV "self-generation" systems.
In the ten years following 1996, more than 150 MW of electricity was installed through both the
CEC’s and the CPUC's programs.

On August 20, 2004, Governor Arnold Schwarzenegger laid the groundwork for

the CSI Program with initiation of his Million Solar Homes Plan. On December 15, 2005, the

CPUC adopted policies and funding for the CSI Program in D.05-12-044. The CPUC found that
increasing Small Generator Interconnection Procedure (SGIP) funding for solar projects by $300
million recognized the existing demand for incentives and the need to spur additional solar

development.”® The CPUC also ordered Commission staff to draft a comprehensive proposal for

the CSI to be filed in that proceeding.”

Continued from the previous page
e In 1993, Pacific Gas and Electric Company installed the first grid-supported photovoltaic system in
Kerman, California. The 500-kilowatt system was considered the first "distributed power" PV installation.

® In 1996, the DOE and an industry consortium begin operating Solar Two, which was an upgrade of the
Solar One concentrating solar power tower. Until the project's end in 1999, Solar Two demonstrated how
solar energy can be stored efficiently and economically, so that power may be is produced even when the
sun isn't shining; it also spurred commercial interest in power towers.

28 D.05-12-044, Finding of Fact No. 3, mimeo, p. 11, Conclusion of Law No. 1, mimeo, p. 12, and Ordering
Paragraph No. 1, mimeo, p. 12-13

29 D.05-12-044, Ordering Paragraph No. 4, mimeo, p. 13



2. Implementation of the CSI Program

On January 12, 2006, the CPUC implemented the CSI Program in the SGIP
proceeding by D.06-01-024, which created a $2.8 billion, ten-year program to put solar on a
million roofs in the state. This program changed the way the state's renewable energy incentives
and rebates would be managed. The CPUC’s budget for the CSI Program was set at $2.5 billion
from 2007 through 2016, to be funded through customer support.3? The Commission allowed
qualifying solar projects to receive CSI incentives for up to 5 MW, which was an increase from
the previous 1 MW limit in the SGIP.3!

On March 2, 2006, the CPUC opened R.06-03-004 to develop rules and
procedures for the CSI Program, which had been initiated by D.06-01-024 in R.03-04-017.32 In
R.06-03-004, the CPUC identified the following broad categories of issues to be addressed:

e Resolution of the cost-benefit methodologies explored in R.03-04-017;

e Ongoing management of the SGIP;

e Further development of program rules and policies for the CSI;

e Analysis of subsidies for renewable DG and measurement of renewable DG
output for purposes of counting renewable DG output toward the RPS
requirements of utilities.33
On August 21, 2006, the Governor signed SB 1,34 which directed the CPUC and

the CEC to implement the CSI Program with specific requirements and budget limits set forth in

SB 1. SB 1 directed the CEC to establish eligibility criteria for solar energy systems receiving

30 The remainder was allocated to the CEC-managed solar programs.
31 D.06-01-024, mimeo, p. 14

32 In R.03-04-017, the Commission stated its intent to fund a new solar DG program and called the new program
the California Solar Initiative. In D.05-12-044, the CPUC provided a total of $342 million for solar incentives
in 2006 for the CSI. D.06-01-024, the CPUC committed $2.5 billion to CSI over ten years, established broad
program principles and set forth a number of program issues that require our additional attention.

33 R.06-03-004, mimeo, p. 2

34 SB 1 became effective on January 1, 2007.
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customer funded incentives and the CPUC to adopt a performance-based incentive program by
January 1, 2008.35 SB 1 also limited the CPUC’s costs for CSI to a total of $2.16 billion and
authorized incentives for only the first megawatt of alternating current generated by solar energy
systems that meet the eligibility criteria.2¢ SB 1 also required the CPUC to publish a schedule of
declining incentive levels.3”

In D.06-08-028, the Commission modified its earlier incentive reduction schedule
and adopted an incentive structure that declines only as MW levels of program participation are
achieved, rather than after a specified period of time.2¢ Each of the incentive “step” reductions
adopted by the Commission is larger than 7% and is not linked to a calendar year. In D.06-08-
028, the Commission also established a periodic review of CSI to evaluate the average incentive
reductions per year in order to make any appropriate adjustments to incentive levels needed to
ensure that the SB 1 requirements are being satisfied. Step 2 of the incentive reduction schedule
has already begun, since the first 50 MW of solar applications have been reserved. From now

on, incentives reserved will be paid at the Step 2 levels until Step 3 is reached.

35 SB 1 mandates that by January 1, 2008, the CEC shall consult with the CPUC, local publicly owned electric
utilities, and the public to establish certain eligibility criteria for solar energy systems that will receive ratepayer
funded incentives. Before that time, SB 1 required the CPUC to determine which solar energy systems were
eligible for incentives. SB 1 (2).

36 SB 1 added Public Utilities Code Section 2851(a)(1), which states that:

The commission shall authorize the award of monetary incentives for up to the first megawatt of
alternating current generated by solar energy systems that meet the eligibility criteria established
by the State Energy Resources Conservation and Development Commission pursuant to Chapter
8.8 (commencing with Section 25780) of Division 15 of the Public Resources Code. SB 1,
Section 7.

37 SB 1 adds Section 2851(a)(1) to the Public Utilities Code and states that:

The incentive level authorized by the commission shall decline each year following
implementation of the California Solar Initiative, at a rate of no less than an average of 7 percent
per year, and shall be zero as of December 31, 2016. The commission shall adopt and publish a
schedule of declining incentive levels no less than 30 days in advance of the first decline in
incentive levels. The commission may develop incentives based upon the output of electricity
from the system, provided those incentives are consistent with the declining incentive levels of
this paragraph and the incentives apply to only the first megawatt of electricity generated by the
system.

38 The Commission also adopted and published a declining solar incentive schedule, with reductions in incentives
at the earlier of MW levels of program participation or the start of each calendar year. The incentives declined
in 10 steps, with incentives ending on December 31, 2016.
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In light of SB 1, certain program and budgetary details set forth in D.06-01-024
and D.06-08-028 required modification, which the Commission modified in D.06-12-033. D.06-
12-033 also modified D.06-01-024 to clarify that, although solar projects may be sized up to five
MW under that decision, an individual project may receive incentives only up to the first MW as

SB 1 mandates, commencing with applications for solar incentives after January 1, 2007.

3. Current Status of the CSI Program

In January 2007, the CPUC launched the CSI Program with a budget of $2.16
billion for the years 2007-2016, including 1,750 MW in the mainstream incentive program.3?
The 1,750 MW are divided by Program Administrator and by customer class (residential and
non-residential) (commercial and government/non-profit).22 SCE has 46% of the MW goals of
the program. Thus, SCE’s CSI target is 805 MW, divided into 265.6 MW for residential
customers and 539.5 MW for non-residential customers. For the first year of CSI, SCE has
applications for 7.3 MW of solar PV power for residential customers and 74.8 MW for non-
residential customers.#! Residential applications total 1,381 (18% of the total of 7,541) and non-
residential applications total 211 (3% of the total) for commercial customers and 48 (1% of the

total) for government and non-profit customers.+2

39 CSI Staff Progress Report, January 2008, p. 4.
40 CSI Staff Progress Report, January 2008, p. 7.

4l Non-residential includes 63.8 MW for commercial customers and 11.0 MW for government/non-profit
customers. CSI Staff Progress Report, January 2008, p. 18. Table 4.

42 1d.
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CERTIFICATE OF SERVICE

I hereby certify that, pursuant to the Commission’s Rules of Practice and Procedure, |
have this day served a true copy of APPLICATION OF SOUTHERN CALIFORNIA EDISON
COMPANY (U 338-E) FOR AUTHORITY TO IMPLEMENT AND RECOVER IN RATES
THE COST OF ITS PROPOSED SOLAR PHOTOVOLTAIC (PV) PROGRAM on all parties
identified on the attached service list(s). Service was effected by one or more means indicated
below:

Transmitting the copies via e-mail to all parties who have provided an e-mail address.
First class mail will be used if electronic service cannot be effectuated.

Executed this 27th day of March 2008, at Rosemead, California.

/s/ Melissa Schary

Melissa Schary

Case Analyst

SOUTHERN CALIFORNIA EDISON COMPANY

2244 Walnut Grove Avenue
Post Office Box 800
Rosemead, California 91770
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CPUC APPROVES SOLAR PV PROGRAM FOR PG& E

SAN FRANCISCO, April 22, 2010 - The California Public Utilities Commission (CPUC) today
authorized afive-year solar photovoltaic (PV) program to develop up to 500 megawatts (MW) of
solar PV facilitiesin the range of 1 to 20 MW in Pacific Gas and Electric Company’s (PG&E)

service area.

The PV program allows for development of solar facilities owned by PG& E and also owned by third
parties. Under the utility owned portion of the PV program, PG& E is authorized to install up to

250 MW of PV facilitiesfrom 1to 20 MW in sizein its service area at arate of 50 MW per year.
Similarly, under the third-party owned portion of the program, PG& E can solicit energy from 250
MW of PV facilitiesfrom 1 to 20 MW in size located in its service areg, also at arate of 50 MW a

year.

“This solar development program has many benefits and can help the state meet its aggressive
renewable power goals,” said CPUC President Michael R. Peevey. “Smaller scale projects can avoid
many of the pitfalls that have plagued larger renewable projects in California, including permitting
and transmission challenges. Because of this, programs targeting these resources can serve as a

valuable complement to the existing Renewables Portfolio Standard program.”

The CPUC authorized expenditures of up to $1.454 billion for the capital costs associated with the
utility owned portion of the PV program. If PG& E develops fewer than 250 MW over the five year
duration of the PV program, this amount will be adjusted based on the number of megawatts PG& E
does develop. Pricing under the third-party owned PV will be based on competitive solicitations,
with the successful bidders entering into a 20-year power purchase agreement with PG& E.

Similarly, for utility owned projects, PG& E will conduct competitive solicitations for turn-key and

1



engineering, procurement and construction projects that the utility will then own and operate. To
ensure the best price possible for ratepayers for projects developed by PG& E and those developed
by independent power producers, PG& E must enlist the services of an independent evaluator to
assess the fairness and robustness of its solicitations. Additionally, today’ s decision authorizes
PG& E to recover the costs of a2 MW pilot project the utility built to demonstrate the viability of
this program. Thisfacility isonline and operating in Vacaville, California.

The proposal voted on today is available at:
http://docs.cpuc.ca.gov/PUBLISHED/AGENDA _DECISION/116784.htm.

For more information on the CPUC, please visit www.cpuc.ca.gov.
it
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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA

Order Instituting Rulemaking to Continue
Implementation and Administration of California | Rulemaking 08-08-009
Renewables Portfolio Standard Program. (Filed August 21, 2008)

ADMINISTRATIVE LAW JUDGE’S RULING ON ADDITIONAL
COMMISSION CONSIDERATION OF A FEED-IN TARIFF

This ruling files and serves a proposal by the Commission’s Energy
Division regarding key elements for a feed-in tariff. It also proposes taking
official notice of the California Energy Commission 2008 Integrated Energy
Policy Report Update. Respondents shall, and parties may, file and serve
comments, reply comments and motions for hearing as provided herein. For the
purpose of this ruling, respondents are Pacific Gas and Electric Company,

Southern California Edison Company, and San Diego Gas & Electric Company.

1. Background
In compliance with Pub. Util. Code § 399.20, each electrical corporation has

a tariff for the purchase of electricity generated from certain electrical facilities.
These are facilities powered by renewable resources owned and operated by a
public water or wastewater agency retail customer of the electric utility. The
tariffs are for projects up to 1.5 megawatts (MW), and most tariffs also include a

standard contract.! Three electrical corporations (Southern California Edison

I The tariffs of some electrical corporations are limited to projects up to 1.0 MW.

378131 -1-
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Company, Pacific Gas and Electric Company, and San Diego Gas & Electric
Company) also have a tariff/standard contract for the purchase of electricity
generated from certain electrical facilities powered by renewable resources that
are owned and operated by other customers. These tariffs/standard contracts
are also for projects up to 1.5 MW. 2

By Amended Scoping Memo and Ruling dated June 5, 2008, the assigned
Commissioner sought comments and reply comments on several topics. One
topic was whether or not the project size eligible for the tariffs/standard
contracts should be increased from 1.5 MW to 20 MW. Parties filed comments on
July 4, 2008, and reply comments on July 14, 2008. Among the comments, some
parties stated that additional terms and conditions might be needed if the eligible
project size is increased from 1.5 MW to 20 MW.

On October 10, 2008, the Commission’s Energy Division (ED) sought
further data from parties. The information and comments were received on
October 24, 2008. A second ED data request was issued on January 28, 2009,
focusing specifically on contract terms and conditions. Data responses and
comments were received on February 4, 2009. On February 10, 2009, ED held a
workshop regarding standard terms and conditions for feed-in tariffs (FITs).

Topics addressed at the workshop included: categories for project size;
location restrictions; insurance requirements; project development security;
project assurance/delivery term security; performance obligation/energy
delivery obligation; damage calculation/energy replacement damage amount;

and guaranteed project milestones. In addition, several questions were framed

2 See Decision (D.) 07-07-027, D.08-02-010, D.08-09-033; Resolution No. E-4137.



R.08-08-009 BWM/jt2

for discussion, including those within the following subject areas: project queue
process; maximum permissible number of years for a project to come on-line;
duplication, if any, in certain terms and conditions regarding security and
milestones; and whether or not a standard contract among all utilities is

desirable.

2. ED FIT Proposal, Comments, Replies, Motions

ED has prepared a recommendation for key elements of an FIT. (See
Attachment A.) This proposal is based on ED’s work with respondents and
parties (e.g., comments, reply comments, data responses, workshop).

Respondents shall, and parties may, file and serve comments and reply
comments on the ED FIT Proposal. Comments and reply comments should also
identify and discuss any other issue the party believes should be considered at
this time. These pleadings should present and discuss all relevant arguments,
facts and law asserted by each respondent and party to be material and relevant
to the ED FIT proposal and issues.

Motions for hearing may be filed and served on the schedule stated below.
Respondents and parties are reminded that pleadings must be verified;
respondents and parties must use their best efforts to employ the same outline in
their pleadings (in order to facilitate understandability, consistency and
completeness); and motions for hearing must include certain specific
information. (See September 26, 2008 Scoping Memo and Ruling, pages 7-9 and
Ordering Paragraphs (OPs) 2, 3, 5 and 6.)

3.  Official Notice
It is proposed that official notice be taken of the California Energy

Commission (CEC) 2008 Integrated Energy Policy Report Update (California
Energy Commission 2008, 2008 Integrated Energy Policy Report Update,

-3
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CEC-100-2008-008-CMF). (Rule 13.9 of the Commission’s Rules of Practice and
Procedure.) In particular, this includes elements that deal with the FIT such as,
but not necessarily limited to, the Executive Summary and Chapter 1.

Respondents and parties may comment.

4. Next Step

The record is composed (with limited exceptions) of documents and
pleading formally filed in this proceeding with the Commission’s Docket Office,
and served on the service list. (Id., pages 8-9 and OP 5.) This ruling puts the ED
FIT Proposal in the record and provides for comments and reply comments. The
comments and reply comments will be filed, and will become part of the record.

After receipt of these comments and replies, I anticipate preparing a
proposed decision based on the complete record (e.g., comments and reply
comments from parties in July 2008, the March 2009 ED FIT Proposal, comments
and reply comments on the ED FIT Proposal). I may later ask each respondent to
prepare a draft FIT and standard contract to permit consideration of more
specific or exact language, if necessary.3

IT IS RULED that:

1. Respondents shall, and parties may, file and serve comments and reply
comments on the Energy Division Feed-In Tariff Proposal (Attachment A),
proposed official notice, and anything else necessary for full consideration of the

issues. For the purpose of this ruling, respondents are Pacific Gas and Electric

3 For example, see March 12, 2007 Amended Scoping Memo and Ruling of Assigned
Commissioner Regarding Implementation of Pub. Util. Code § 399.20 (Assembly

Bill 1969). Also see November 18, 2008 Administrative Law Judge’s Ruling Requiring
Draft Revised Tariffs Based on Senate Bill 380.
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Company, Southern California Edison Company, and San Diego Gas & Electric
Company.

2. Comments shall be filed and served within 14 days of the date of this
ruling. Reply comments shall be filed and served within seven days of the date
of comments. Motions for hearing shall be filed and served within five days of
the date reply comments are filed, and responses to motions within three days of
motions.

Dated March 27, 2008, at San Francisco, California.

/s/ BURTON W. MATTSON
Burton W. Mattson
Administrative Law Judge
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Feed-in Tariff for Renewable Generators Greater Than 1.5 MW
Energy Division Staff Proposal
March 27, 2009

1. Background

Public Utilities Code § 399.20 requires each electrical corporation to establish a
tariff for the purchase of electricity from an eligible renewable electric facility at a
market price determined by the Commission. The Commission implemented

§ 399.20 by establishing a Feed-In Tariff program (called a feed-in tariff since
customers are "feeding into" the grid) in Decision (D.)07-07-0274 on July 26, 2007.
The decision adopted tariffs and standard contracts for the purchase of this
electricity up to 1.5 MW from water and wastewater customers and other
renewable customers.> The Commission’s implementation of § 399.20 was
considered Phase 1 of the Tariff and Standard Contract Implementation for RPS
Generators. Resolution E-4137 approved the final Phase 1 tariffs and standard
contracts and set the effective date of the tariffs as February 14, 2008. The

Phase 1 utility tariffs also have a standard contract for the purchase of renewable
energy product as its attachment.¢ The tariff is open to utility customers
according to the terms of the program defined in D.07-07-027. Lastly, on
September 28, 2008, SB 380 (Kehoe) amended Public Utilities Code § 399.20.7 As
a result of SB 380, the Commission is currently considering modifications to the
existing program for generators up to 1.5 megawatts (MW).8

4 http:/ /docs.cpuc.ca.cov/PUBLISHED /FINAL DECISION/70660.htm

5 The tariffs went into effect on February 14, 1008 with the adoption of Resolution E-
4137.

6 The Sierra Pacific tariff does not have a standard contract as an attachment.

7 http:/ /www leginfo.ca.gov/pub/07-08/bill/sen/sb_0351-
0400/ sb_380_bill_20080928_chaptered.html

8 This staff proposal does not contemplate modifications to the existing FIT program
from1-1.5MW
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On June 5, 2008, the Commission put forth in R.06-05-027° an Amended Scoping
Memo and Ruling Regarding Phase 2 of Tariff and Standard Contract
Implementation for RPS Generators.® The purpose of the scoping memo was to
investigate various issues related to the feed-in tariff (FIT) program, including
expanding the eligibility of the FIT contracts from 1.5 MW up to 20 MW. Parties
filed comments on July 3, 2008.11 Some parties indicated in their comments that
there should be additional terms and conditions if the tariffs are going to be
available to projects of a larger size. On October 10, 2008, Energy Division issued
a Data Request to parties of R.08-08-009 for further information and received
comments on October 24, 2008.12 Based on the comments received, Energy
Division issued a second Data Request on January 28, 2009 and received
comments on February 4, 2009.

On February 10, 2009, Energy Division held a workshop regarding potential
contract terms and conditions for the FIT program if it were expanded. The
purpose of the workshop was to clarify party positions and identify areas of
consensus regarding the terms and conditions for projects greater than 1.5 MW.
Utilizing party responses to the data requests and comments at the February 10th
workshop, a staff proposal for additional "terms and conditions" is outlined
below. Since the content of those data requests is not currently part of the record
of the proceeding, parties are welcome to repeat their responses to the data
request(s) when they submit comments on this staff proposal.

2. Energy Division Staff Proposal Introduction

To help expedite consideration of FIT contract terms and conditions for projects
greater than 1.5 MW, outlined below is a staff proposal from Energy Division
that recommends specific terms and conditions. The Staff Proposal has three
separate sections:

? This rulemaking was closed on August 21, 2008, and superseded by R.08-08-009
(http:/ /docs.cpuc.ca.gov/PUBLISHED /FINAL DECISION/87123.htm)

10 http:/ /docs.cpuc.ca.gov/efile/ RULC/83784.pdf
11 http:/ /docs.cpuc.ca.gov /published / proceedings /R0605027 htm#documents

12 See FIT website to review the questions from the October 10, 2008 Data Request.
http:/ /www.cpuc.ca.gcov/PUC/energy/Renewables/FITPhase2.htm
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e General FIT program guiding principles that should be taken into
consideration, to the extent possible, when developing FIT terms and
conditions

e FIT program design elements that impact the FIT terms and conditions
(e.g., project size)

e Specific FIT terms and conditions for projects greater than 1.5 MW

Staff proposes that additional terms and conditions apply to projects greater than
1.5 MW, and by additional, we assume that the existing feed-in tariffs already
approved by the Commission serve as the starting point of each utility contract
and that additional terms and conditions would be included if the project size is
larger than 1.5 MW. This proposal does not suggest modifications to the
existing terms and conditions of the existing utility contracts, all of which are
available for renewable projects up to 1.5 MW.13 See Appendix A for a
comparison between the existing program and the staff proposal.

Lastly, this proposal does not suggest modifying the price paid under the FIT.

Staff proposes to separately consider price in a new proceeding or as an
additional phase in this proceeding, which is explained below (see Section 4.f).

3. FIT Guiding Principles

Staff proposes that the Commission consider the following general FIT program
guiding principles, to the extent possible, when modifying the FIT program in
the future. Staff introduces these guiding principles as a framework for making
modifications to the existing FIT program. Statf does not assert that this staff
proposal addresses all of the guiding principles below, since some of these
guiding principles will be addressed during future phases of the FIT program.
In general, the FIT program should:

1. Be open to all RPS-eligible technologies, but the program design elements
should focus on technologies that possess sufficient renewable potential

13 The existing FIT contracts can be accessed via the CPUC website:
http:/ /www.cpuc.ca.gov/PUC/energy/Renewables/hot/feedintariffs.htm
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and scale to address state renewable and climate change goals within the
2020 timeframe.

2. Provide sufficient payment to stimulate untapped markets and build new
projects, but not overpay or reduce the ability of competitive solicitations
to put downward pressure on price.

3. Focus on projects of a certain size that can effectively mitigate the market
and regulatory constraints (such as site control and permitting) that slow
down development of larger renewable projects.

4. Be simple and transparent to the greatest extent possible and lower the
transaction costs for the seller, buyer, and the regulator.

5. Equitably allocate risk, relative to project size, between the buyer and the
seller.

6. Utilize long-term renewable planning to determine the appropriate total
FIT program capacity and cost cap relative to the program’s impact on
greenhouse gas (GHG) reduction strategies, system reliability, and
electricity rates.

7. Adopt program design elements and a contract that adequately address
project viability.

8. Facilitate interconnection of projects that efficiently utilize the existing
distribution system.

9. Compliment, but not impede or replace existing programs, especially the
California Solar Initiative and the existing Renewable Portfolio Standard
programs, which are both aimed at achieving the state's energy policy and
climate change goals.

10. Provide some market certainty for project development, but also avoid
creating a "boom and bust" market for renewable energy that brings many
projects online quickly, but does not create a long-term sustainable
marketplace for renewable energy.

4. FIT Program Design Issues
a. Utility Applicability

Staff proposes that the expanded feed-in tariff program only apply to the
three large investor-owned utilities (IOUs), i.e., PG&E, SCE, and SDG&E, and
not other CPUC jurisdictional investor-owned utilities.
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Rationale: The small CPUC jurisdiction IOUs are too small to contract
with multiple projects above 1.5 MW. Those IOUs can continue to

utilize RPS program contracting process for all projects, including the
existing 1.5 MW FIT, bilateral contracts, and competitive solicitations.

b. Eligible Generator Project Size
1.5-10 MWW

Staff proposes expansion of the eligible generator project size in the existing
must-take FIT program from 1.5 MW to 10 MW. Projects over 10 MW should
not be eligible for a feed-in tariff. Consistent with the existing rules in the
feed-in tariff program, the IOUs will not have to file an advice letter with the
Commission upon execution of a feed-in tariff contract. The agreement will
be effective according to the terms of the contract.

>10 - 20 MIV

Staff also proposes that utilities be allowed to use a utility-specific standard-
offer contract, which is not must-take, for >10 - 20 MW projects. The RPS
proforma contract, which the IOUs submit with their yearly RPS procurement
plans, could serve as the standard-offer contract. Once the Commission
approves the proforma contract (which would happen at the same time that
the Commission approves the yearly RPS procurement plans), the utility can
use the proforma contract as a standard-offer contract for projects >10-

20 MW. The IOUs will have discretion whether or not to sign the standard-
offer contract. For all projects under this standard-offer agreement, the IOUs
will only need to submit a Tier 2 advice letter to the Commission, which
would become effective after 30 days unless the Commission suspends the
advice letter. Since the Commission will not have an opportunity to review
the viability of these larger sized contracts, the IOU cannot use these contracts
for flexible compliance, i.e., justification for deferring RPS procurement
obligations.

IOUs should also continue to procure projects over 10 MW through existing
procurement mechanisms, including competitive solicitations or bilateral
negotiations. Lastly, projects between 1.5 MW and 20 MW may choose to
participate in the competitive solicitation process, if they believe the FIT
(offered up to 10 MW) and the standard offer contract (offered between 10
and 20 MW) are not suited to their project needs.
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Rationale: The scale and total project costs of a 10 MW project are large
enough for a project developer to be able to effectively utilize the
existing contracting processes that are available. Furthermore, as the
size of a project increases from 1.5 to 20 MW, the impact on the
distribution system increases. Staff worked with Energy and
Environmental Economics (E3)!4 to determine the number of megawatts
that could easily interconnect to the existing distribution substations
without the need for upgrades. This analysis (see Appendix B) found
that there is sufficient technical potential to make significant progress in
reaching the RPS program goals. We estimated that there is about 5000
MW of solar PV potential to easily interconnect solar PV at little cost.
The limit supports guiding principle #1, which proposes that a
technology must possess sufficient renewable potential and scale to
address state renewable and climate change goals. We also found that
approximately 69% of the IOU distribution substations can interconnect
projects 10 MW or smaller. Thus, a 10 MW limit supports guiding
principle #8, which states that a FIT program should facilitate
interconnection of projects that efficiently utilize the existing
distribution system. Lastly, a 10 MW limit does not preclude full
utilization of the distribution system if a substation can easily
interconnect more than 10 MW. In that instance, the same distribution
substation could serve more than one project.

In addition to efficient utilization of the distribution substation, limiting
the FIT program to 10 MW and smaller supports guiding principle #3:
focusing on smaller projects can effectively mitigate the market and
regulatory constraints (such as site-control, permitting, and
transmission-access) that impede development of larger renewable
projects. Specifically, projects under 10 MW are not expected to need
new transmission and are expected to have fewer environmental
permitting and viability issues relative to projects greater than 10 MW.
As a result, these projects should be able to come online within the

18 month project development window described below.

14 http:/ /www.ethree.com/home.html
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c. Total Program Capacity Size Cap/ Wait-List

For projects 1.5 to 10 MW, staff recommends that 1000 MW be proportionately
allocated across the utilities according to the share of coincident peak-
demand. This program cap is in addition to the existing program capacity
cap applicable to projects under 1.5 MW. The allocation methodology of
using coincident peak-demand is the same methodology used in the current
program, which was defined in D.07-07-027. Each utility will be able to sign-
up projects for the tariff until the utility-specific capacity cap is reached. Asis
currently the case, the utilities will be required to publicly post the number of
projects, the size of the projects, and other key information on their website.
The utilities will also be required to keep a wait-list if the program cap is
reached. If the program is fully subscribed, then projects will sign-up for the
wait-list on a first-come first-serve basis. The Commission adopted this
procedure in D.07-07-027.

As projects withdraw from the program or fail to meet commercial online
date requirements, projects on the wait-list will have an opportunity to sign a
FIT contract. This program cap is provisional and will remain in place until
the Commission revisits the total FIT program capacity cap and IOU-specific
allocation as part of long-term renewable planning. At that time, the
Commission could consider raising or lowering the program capacity cap as it
evaluates the appropriate mix of resources to ensure GHG reductions, system
reliability, and just and reasonable rates.

Rationale: Long-term renewable planning can properly balance the risk
and cost offered by the generators in the FIT program. The CPUC
currently evaluates the IOU RPS plans every year. This one year
planning cycle will allow the CPUC to revisit the program cap for each
IOU based on renewable resource need. In the meantime, a total
program cap of 1000 MW is enough to see if there is sufficient program
interest.

d. Length of Time to Achieve Commercial Operation

Projects that sign-up for the feed-in tariff currently have 18 months from the
time the contract is executed to come online. We propose keeping this
provision. We propose that the contract be automatically cancelled if it does
not come online within 18 months from the date the contract is executed. We
also propose allowing a one time 6 month extension if the project can
successfully demonstrate that the cause of project delay was due to regulatory
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processes, such as transmission or generator permitting, or interconnection.

A generator must demonstrate that any regulatory delays were outside of its
control by showing the necessary applications and fees were filed and paid on
time. A delay due to business risk, such as lack of project financing or
equipment delivery, is not a justification for granting an extension of the
project’s commercial operation date. Thus, a project has a maximum of

2 years to come online.

If a project fails to come online in 2 years, and there is still room available
under the total program size cap for a new project to sign-up for the feed-in
tariff, then the project can sign a new contract. If, on the other hand, the
project fails to come online and there is a wait-list, the project will be placed at
the end of the wait-list. FIT projects may also be eligible to bid into a
competitive solicitation or negotiate a bilateral contract with an IOU if they
encounter project development challenges at some point during the 18 month
project development window.

Rationale: A shortened project development window will help address
project viability because, by default, only viable projects will be able to
come online within the 18 month project development window.
Conversely, the process for granting extensions due to regulatory
delays outside of the generator’s control will ensure that viable projects
will not be canceled prematurely due to regulatory delays.

e. Uniform FIT contract terms

For projects between 1.5 and 10 MW, all three IOUs will have consistent terms
and conditions that apply to larger projects. Each IOU shall start with its
existing 1.5 MW FIT contract and add or amend identical existing terms and
conditions for projects greater than 1.5 MW. The Commission will require the
utilities to submit the uniform terms and conditions as part of this
proceeding. Separately, the three utilities shall be required to work with each
other and the parties to standardize all FIT terms and conditions across all
three investor-owned utilities. The Commission should require that a uniform
standard offer contract be filed with the Commission no later than July 1, 2010
and in effect no later than January 1, 2011.

Rationale: While the existing 1.5 MW feed-in tariff contract is simple and
short, each utility FIT contract is different. As we expand the program,
it is important to move towards a more standardized approach to must-
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take contacting across the three investor-owned utilities. The current
proposal would have a set of uniform "additional terms and conditions'
be added to the non-uniform existing feed-in tariff contracts.
Ultimately, the Commission should require uniform standard contracts
for all terms. Having standard contract terms for projects below 10 MW
will increase the transparency of the program and lower the transaction
costs for the buyer, seller, and the regulator.

f. FIT contract price

Staff recognizes that the price level and rate structure of the proposed FIT is
an essential element to the success of the program. A future phase of this
proceeding will address what the appropriate price should be.

Rationale: This will give the Commission additional time to carefully
balance the cost, risk and timing of the overall RPS Program with the
cost, risk and timing of an expanded FIT Program.

g. Excess Sales versus Full Export

In D.07-07-027, the Commission authorized two options under the FIT
program: full export and net excess sales. Full export is similar to the
European model where all of the energy production is sold to the buyer. FIT
projects using net excess sales first serve their own load and then sell the
remaining energy production to the buyer. We propose that the expanded
FIT program only be available as a full export tariff.

Rationale: The net excess sales option does not provide the utility
sufficient certainty regarding the expected electricity output of the
renewable projects. This uncertainty undermines guiding principle #6,
which states that the IOUs should utilize long-term renewable planning
to determine the appropriate total FIT capacity and cost cap relative to
the program’s impact on GHG reduction strategies, system reliability,
and electricity rates. Allowing projects to serve their load first will
undermine the IOUs’ ability to effectively conduct long-term renewable
planning.
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5. Additional Terms and Conditions for Projects between 1.5 MW
and 10 MW

a. Location Restriction

Any project is eligible for the feed-in tariff offered by any IOU if the project is
developed within the CAISO control area.

Rationale: This will provide generators the flexibility to site projects
where they can (1) quickly and cost-effectively interconnect at the
distribution level and (2) utilize higher quality renewable resources.
However, project sponsors are not allowed to submit multiple projects
to multiple utilities, utilizing the same project site. Transparent
reporting of existing contracts will be available on each utility website
in order to prevent a project sponsor from submitting the same project
to multiple utilities.

b. Project Milestones

The only project milestone that the project sponsor needs to guarantee is the
commercial online date. The project sponsor must submit a project
development milestone timeline to the utility upon signing the FIT contract
and provide quarterly milestone progress reports to the IOU so that the IOU
and Commission can monitor project development progress.

Rationale: The shortened project development window will help ensure
project viability by forcing projects to come online quickly (commercial
online date milestone) or be removed from the FIT program. This
approach gives the project sponsor flexibility in achieving the other
project milestones, but still provides the IOUs a firm guarantee that a
project will either come online or be canceled within 18 months,
assuming that an extension is not granted due to regulatory delays (see
section 4.d).

c. Project Development Security

Projects must post a project development security of $20/kilowatt ($30,000 -
$200,000, assuming a 10 MW program cap) at the time of signing the contract.

Rationale: Generators posting project development security upon

signing the contract will help ensure project viability. In addition,
project development security mitigates the risk of non-viable projects
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fully subscribing the program cap and, effectively, preventing more
viable projects from signing a FIT contract.

d. Performance Assurance/Delivery Term Security

The performance assurance/delivery term security would be zero for projects
1.5 -5 MW and 5% of expected total project revenue for projects greater than
5 MW.

Rationale: Performance assurances mitigate the risk of a generator not
honoring its contractual arrangements with the utility after the project
has come online. It also provides the IOU with a mechanism to quickly
collect performance security with minimal litigation risk.

e. Performance Obligation/Energy Delivery Obligation

The current FIT contracts have language that support this term. For example,
current FIT contracts allow the IOUs to terminate a contract if the generator
does not deliver within a specified timeframe. The existing contracts also
require the seller to maintain and operate the facility according to good utility
practice or prudent electrical practices. We propose keeping this existing
language, but adding an explicit term for performance obligation so that
generators must meet a minimum threshold for utility planning purposes.
We propose the performance obligation to be 140% of expected annual net
energy production based on two years of rolling production. In addition,
utilities will bear the risk of scheduling deviations if the generator 1)
participates in the California Independent System Operator’s Participating
Intermittent Resource Program (PIRP), 2) provides the utility, as scheduling
coordinator, with timely information on its availability, or 3) provides the
utility with remote access to metered output.

Rationale: If the utilities are required to enter into 10 to 20 year FIT
contracts, they need to be able to count on the energy deliveries in the
future to effectively conduct long-term renewable planning. Thus, a
minimum threshold is needed.

f. Damage Calculation

Capped damages should be equal to contract energy price minus average
market price for the term year, but not greater than $0.05 nor less than
$0.02/kWh.
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Rationale: Damage calculation is needed to enforce a performance
obligation/energy delivery obligation (section e). Damages should be
capped to ensure financeability and investor certainty.

g. Force Majeure and Events of Default

These terms must be included in the FIT contract for projects between 1.5 MW
and 10 MW.

Rationale: These terms protect the buyer and seller from events outside
of their control.

h. Insurance

These terms should continue as same requirements as existing FIT contracts

Rationale: Existing insurance requirements are adequate even if the size
of project expands.

i. FERC Certification

Current SCE and SDG&E standard contracts require the generator to register
with the Federal Energy Regulatory Commission (FERC) as a Qualifying
Facility (QF). Independently of the tariff/standard contract, PG&E requires
the generator to obtain certification at FERC as either a QF or exempt
wholesale generator. This language should be removed from the IOU FIT
contract, tariff, and related documents.

Rationale: The generator may or may not need to obtain certification
from FERC, but that is not a requirement of eligibility for the
Commission-approved FIT. In addition, the generator (and not the
IOU) should choose which certification option is in the generator’s best
interest.
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Appendix A: Comparison Between Existing FIT Program and Staff Proposal

Existing FIT program
(0 - 1.5 MW)

Staff proposal for FIT program expansion
(>1.5 MW to 10 MW)

Program Design Issues

Utility Applicability

All CPUC jurisdictional IOUs

Only the 3 large IOUs: PG&E, SCE, and
SDG&E

Total Program Size Cap

500 MW

Additional 1000 MW for all projects in this
category

Contract Price

Market price referent

No change

Location Restrictions

Must be an IOU retail customer

Must be within CAISO Controlled Grid

FIT contract terms

Each IOU developed own language based
on D.07-07-027

New terms and conditions must be the same
across all 3 IOUs

Contract Terms and
Conditions

Length of Time to
Achieve Commercial
Operation

Within 18 months, with opportunity to
extend online date

Within 18 months, with opportunity to extend
online date by 6 months for regulatory delays

Excess Sales/Full Export

Projects can choose either excess sales or full
export

No choice, all producers must export all
energy production

Development Security

None

$20/ kW

Performance Assurance

None

5% of expected total project revenue for
projects (only applies to >5 MW - 10 MW)

Performance
Obligation/Energy
Delivery Obligation

Utility can terminate contract if deliveries
are not made according to good utility
practice or prudent electrical practices

Add minimum requirement: 140% of expected
annual net energy production based on two
years of rolling production

Damage Calculation

Damages are actual direct damages; they are
neither calculated by a formula nor capped

Capped damages equal to contract energy
price minus average market price for the term
year, but not greater than $0.05 nor less than
$0.02/kWh

Insurance SCE/SDG&E: $2 million (>100 kW) No change
PG&E: $1 million (>100 kW)
FERC Certification IOUs currently require FERC Certification |[Not required
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Appendix B: Determination of Appropriate Feed-in Tariff Size

Background and Stakeholder Process

Energy Division staff determined the 10 MW feed-in tariff project size limit based
on the information and analysis gained in the 33% RPS Implementation
Analysis!> completed in the Long-Term Procurement Plans (LTPP) proceeding.
In this proceeding, Energy Division worked with the consulting firm Energy and
Environment Economics (E3)¢ and formed a working group to study a
‘Transmission Constrained Scenario’ to evaluate meeting a 33% RPS requirement
without the construction of new large transmission lines. Parties included the
utilities and utility distribution engineers, ratepayer advocates and
environmental groups (PG&E, SDG&E, SCE, Community Environment Council,
First Solar, and Greenvolts). Energy Division held a workshop on December 16,
2008 to review preliminary results, and parties filed comments on the analysis,
which were incorporated into the analysis.

Methodology

In the assessment of a transmission constrained scenario, an estimate of
achievable potential for photovoltaics (PV) was developed by evaluating a
number of ‘screens’. While the gross potential of solar resource in California is
vast, the analysis also considered the following criteria to develop achievable
potential:

1. Suitable Sites
o In urban areas;
= Available large roof area (greater than 0.5 acre flat roof)
o Inrural areas;
= Available land with low slopes near substations

2. Willing Customers

15 http:/ /www.cpuc.ca.gov/PUC/energy/Renewables/hot/33implementation.htm

16 www.ethree.com
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o DParticipation percentage among suitable host sites

3. Ability to “easily’ interconnect to the distribution system

The third screen evaluated the potential to ‘easily” interconnect, which provides
the basis for establishing the appropriate feed-in tariff size.

The methodology for establishing this was done in the following manner.

1. Define criteria for “‘easily” interconnect. Consistent with the purpose of a
feed-in tariff, the potential for ‘easy’ interconnection in the LTPP proceeding was
done such that the renewable project (a) makes use of existing distribution
system without significant upgrades, and (b) is likely to be built within a
relatively short time-horizon.

2. Establish the size range of PV systems that meet criteria. The working group
relied heavily on the Rule 21 interconnection standard to define size range of
interconnection.’” Rule 21 specifies maximum generator size relative to the peak
load on the load at the point of interconnection at 15%. So, for example, if a
generator is interconnected on the low side of a distribution substation bank with
a peak load of 20 MW, the maximum Rule 21 interconnection criteria would

allow a 3 MW system (3 MW =15% * 20 MW).

However, the 15% criterion, which is established for all generators regardless of
type, was adjusted to 30% for the purposes of determining the technical potential
of PV. The 15% limit is established at a level where it is unlikely the generator
would have a greater output than the load at the line segment, even in the lowest
load hours in the off-peak hours and seasons (such as the middle of the night and
in the spring). Since the peak output for photovoltaics is during the middle of
the day, PV is unlikely to have any output when loads are lowest. Therefore, a
30% criterion was used for technical interconnection potential estimates. The
discussion was held with utility distribution engineers, however, we did not
consider formal engineering studies or Rule 21 committee deliberation since the
purpose of the analysis was only to define potential.

17 http: / /www.energy.ca.ecov /disteen /interconnection / california_requirements.html
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3. Gather utility substation data on peak loading. With the size criteria, we
gathered peak load data from distribution substation banks and substations for
all of the IOUs for all distribution substations. The maximum size of ‘easy’
interconnection is then defined by a range of distribution substation bank loads,
and the size threshold.

Results

Figure 1 below, compares the 30% size criteria to the substations for each utility distribution
substation. The graph shows the maximum size for PV project interconnection if connected
directly to the distribution substation bank. From this analysis, it appears that the 10 MW PV
system size is the largest possible for the vast majority of distribution system interconnections.
If the PV generator is connected at a different point closer to the end of a distribution feeder
where the load is lower, then the allowable size of the PV installation would be smaller.
However, it is unlikely that a PV system larger than this size can be readily interconnected in a
streamlined process.
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Figure 1: Comparison of Investor-owned Utility Bank Peak Loads, 30% Threshold and 10 MW Feed-in
Tariff Size limit'*

100

90

80

60

50

20

Peak Load and Project Size Limit (MW)

10

0

70 A

40 1

30 A

IOU Aggrete
30% Threshold

= = =10MW Size Limit

1 101 201 301 401 501 601 701 801 901 10011101 1201 1301 1401 1501 1601 1701
California 10U Substation Banks

18 Note that the chart is adapted from 12/16/08 Workshop presentation for the 33% RPS
Implementation Analysis

Energy Division FIT Staff Proposal March 27, 2009

17



R.08-08-009 BWM/jt2

INFORMATION REGARDING SERVICE

I have provided notification of filing to the electronic mail addresses on the
attached service list.

Upon confirmation of this document’s acceptance for filing, I will cause a
Notice of Availability of the filed document to be served upon the service list to
this proceeding by U.S. mail. The service list I will use to serve the Notice of
Availability of the filed document is current as of today’s date.

Dated March 27, 2009, at San Francisco, California.

/s/ ERLINDA PULMANO
Erlinda Pulmano
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Bill Powers

From: Mark Martyak [mmartyak@powersecure.com]

Sent: Wednesday, January 13, 2010 5:30 PM

To: bpowers@powersengineering.com

Subject: Re: ballpark cost of upgrading older distribution substations for full bidirectional flow
Probably 4 per. For a 100MW 16 CB Station you are looking at 400 to 450K. Mark

From: Bill Powers

To: Mark Martyak; Donna Zino

Sent: Wed Jan 13 18:28:17 2010

Subject: RE: ballpark cost of upgrading older distribution substations for full bidirectional flow

Mark,

Thank you for this estimate. A typical 12 kV/69 kV distribution substation out here (Southern California)
typically has four 25 MW load banks. | do not know enough about breaker configurations for distribution
substations to know offhand the number of breakers for a substation of this type. | am presuming there is
one breaker per load bank.

Regards,

Bill Powers, P.E.

Powers Engineering

4452 Park Blvd., Suite 209
San Diego, CA 92116

tel: 619-295-2072
fax: 619-295-2073
cell: 619-917-2941

From: Mark Martyak [mailto:mmartyak@powersecure.com]

Sent: Wednesday, January 13, 2010 8:56 AM

To: Donna Zino

Cc: bpowers@powersengineering.com

Subject: RE: ballpark cost of upgrading older distribution substations for full bidirectional flow

Bill,
The total cost per substation would be dependent on the number of breakers and existing condition and

configuration. A ballpark in the $30- $40K per breaker should be expected. Mark

From: Donna Zino

Sent: Monday, January 11, 2010 4:13 PM

To: Mark Martyak

Subject: FW: ballpark cost of upgrading older distribution substations for full bidirectional flow

Fyi,

From: Bill Powers [mailto:bpowers@powersengineering.com]
Sent: Monday, January 11, 2010 4:09 PM

6/14/2010
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To: Donna Zino
Subject: ballpark cost of upgrading older distribution substations for full bidirectional flow

Hello Donna,

Thank you for your help on this. — Bill Powers

From: Bill Powers [mailto:bpowers@powersengineering.com]

Sent: Monday, January 11, 2010 12:25 PM

To: 'whartmann@powersecure.com'

Subject: ballpark cost of upgrading older distribution substations for full bidirectional flow

Wayne:

| read online the excellent presentation you gave last September titled “Meeting the Challenges of Smart
Grid in Distribution Substations.” | am an advocate of much greater usage of distributed PV at the
distribution substation level nationwide to address peak loads and greenhouse gas emissions reduction.
Two articles | have written for Natural Gas & Electricity Journal on this subject are attached.

My question for you is the ballpark cost of upgrading older distribution substations to full bidirectional flow, to
permit interconnection of DG up to the distribution substation rated capacity. Here in California policy
discussions, 15% or 30% of peak capacity is identified as the ceiling for DG inflows presuming indefinite use
of unidirectional substation powerflows.

A colleague of mine that works in T&D for Nevada Power indicated in conversation that NP has recently
upgraded a distribution substation to full bidirectional flow for ~$300,000. $30,000 to $40,000 was used to
upgrade the protective relays, and ~$250,000 was used to oultfit the substation with a full digital
communication/telemetry package.

| am trying to determine if an investment of up to ~$500,000 would be sufficient to upgrade an older 100 MW
distribution substation for full bidirectional flow.

Regards,

Bill Powers, P.E.

Powers Engineering

4452 Park Blvd., Suite 209
San Diego, CA 92116

tel: 619-295-2072

fax: 619-295-2073
cell: 619-917-2941

NOD32 4767 (20100113) Information

This message was checked by NOD32 antivirus system.
http://www.eset.com

6/14/2010
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Response to SDG&E’s DR 3-11). His proposal ignores both the impacts and cost associated
with mitigating these impacts.

While Mr. Powers admits the concept of renewable energy parks are hypothetical, as
discussed above there would be cost impacts associated with these parks. Mr. Powers was not
able to identify the locations or sizes of any of the proposed “renewable energy parks” or
commercial scale PV installations. Ignoring for the moment the time required to complete
regulatory filings for the T&D upgrades necessary, SDG&E has developed a conceptual
estimated cost of installing new infrastructure and/or upgrading existing infrastructure to support
the interconnection of 920 MW PV generated power to the 69 kV network. This rough cost,
absent AFUDC, land, and regulatory compliance filings, is estimated to be between $345 and
$406 million. This cost is in addition to the cost of installing, replacing, operating and
maintaining PV facilities. This cost would be borne by SDG&E rate payers. SDG&E
investigated two possible scenarios for interconnecting PV generation to SDG&E 69 kV network
and based the cost estimates on the following assumptions:

e PV generated power is connected to the 12 kV distribution feeders, stepped up to

69kV at the substations that are connected to the 69 kV network

e New substations are 69/12 kV, rated 100 MW per substation. Estimated construction

cost: $25 - 30 million per substation

e New distribution feeders are within one mile of a new substation

e Existing distribution feeders are within five mile of an existing substation

e Maximum rating of a distribution feeder is 10 MW

e Estimated new construction or upgrade cost is $0.6 million per mile for distribution

feeders

5.20
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Straw proposal of solution to address
short-term problem of information gap
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Purpose

Encourage discussion of potential solutions to
address the lack of information on preferred
iInterconnection locations

Straw proposal is only initial concept — definitely room
for improvement and modification

Black & Veatch - 2
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Challenge Articulation

e Siting: Identifying sites with low interconnection
costs may be difficult for developers because they
do not have sufficient information from utilities.

Black & Veatch - 3
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Challenge Articulation

e Siting: Identifying sites with low interconnection
—~ costs may be difficult for developers because they
do not have sufficient information from utilities.
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Shared Goals

e \We want to install renewable DG in the locations
with the:

e Lowest cost
o Maximum benefit

o Without compromising system protection, safety,
and reliable operation

e These goals are shared by the utility, developer,
and ratepayers

Black & Veatch - 5
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...Alternatively said

e \We want to achieve 100% successful
iInterconnection application rates

e Developers benefit

e Utilities benefit

o Ratepayers benefit

e \What information can be provided to do this?

Black & Veatch - 6
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Information Developers Would Likely Find to Be
Valuable

e Location of distribution substations and feeders
(specific coordinates / GIS)

e Transformer ratings and including high and low
side voltages

e Substation short circuit duty

e Substation / feeder loads: peak and minimum loads

e OR — Just tell me where | can interconnect my
system at minimal cost

Black & Veatch - 7
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Ontario Power Authority Example
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Information Concerns

e Security / commercial sensitivity

o Providing details on distribution system could compromise homeland
security

o Information on peak loads and system configuration may be
considered commercially sensitive

e Alternative review process

o Current process requires formal review — liability concerns for
“casual” guidance

o May only be able to provide general guidelines for developers — no
guarantee that interconnection is feasible

o Study would most likely still be required

e Timely information — distribution system somewhat dynamic, loads
constantly changing, new DG installations

e Millions of potential interconnection points

Black & Veatch - 9
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Straw Proposal to Bridge Information Gap
(Adapted from SMUD concept)

1. Criteria established to identify MW that might be

accommodated at “no cost” based on existing feeder
conditions

o 15% of peak? 30% of peak? 80% of minimum load?

o DG systems over the size threshold listed above will be
more likely to require upgrades (subject to study)

2. Utilities evaluate potential DG interconnection per feeder
based on criteria

3. Feeders linked to individual County Assessor parcels
using GIS

Black & Veatch - 10



BUILDING A WORLD OF DIFFERENCE® BLAQ(&EV.EAT(:H

Straw Proposal to Bridge Information Gap
(continued)

4. Parcels “color-coded” based on potential DG that
can be interconnected

e Forexample: 0 MW, <1 MW, <3 MW, etc.

5. Developers query parcel information or review
online maps

6. Developers file interconnection request for
promising parcels (normal process resumes)

7. Information updated regularly (annual, semi-
annually, ?)

Black & Veatch - 11
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Straw Proposal Example for Carson, CA

Black & Veatch- 13 Imagery: Google Maps Hypothetlcal For Example Only



BUILDING A WORLD OF DIFFERENCE®

Parcel Information

BLACK & VEATCH

/

\_"

/

! /
d
/ Carson

1

Black & Veatch - 14 Imagery: LA County GIS-NET

Hypothetical, For Example Only



BUILDING A WORLD OF DIFFERENCE® BLAQ(&EV.EAT(:H

Metered Parcels

Black & Veatch - 15 Hypothetical, For Example Only
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Discussion and Comments
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Climate Change Seen as Threat to U.S. Security

By JOHN M. BRODER

WASHINGTON — The changing global climate will pose profound strategic challenges to the
United States in coming decades, raising the prospect of military intervention to deal with the
effects of violent storms, drought, mass migration and pandemics, military and intelligence
analysts say.

Such climate-induced crises could topple governments, feed terrorist movements or destabilize
entire regions, say the analysts, experts at the Pentagon and intelligence agencies who for the
first time are taking a serious look at the national security implications of climate change.

Recent war games and intelligence studies conclude that over the next 20 to 30 years,
vulnerable regions, particularly sub-Saharan Africa, the Middle East and South and Southeast
Asia, will face the prospect of food shortages, water crises and catastrophic flooding driven by
climate change that could demand an American humanitarian relief or military response.

An exercise last December at the National Defense University, an educational institute that is
overseen by the military, explored the potential impact of a destructive flood in Bangladesh that
sent hundreds of thousands of refugees streaming into neighboring India, touching off religious
conflict, the spread of contagious diseases and vast damage to infrastructure. “It gets real
complicated real quickly,” said Amanda J. Dory, the deputy assistant secretary of defense for
strategy, who is working with a Pentagon group assigned to incorporate climate change into
national security strategy planning.

Much of the public and political debate on global warming has focused on finding substitutes
for fossil fuels, reducing emissions that contribute to greenhouse gases and furthering
negotiations toward an international climate treaty — not potential security challenges.

But a growing number of policy makers say that the world’s rising temperatures, surging seas
and melting glaciers are a direct threat to the national interest.

If the United States does not lead the world in reducing fossil-fuel consumption and thus
emissions of global warming gases, proponents of this view say, a series of global

http://www.nytimes.com/2009/08/09/science/earth/09climate.html? r=1&pagewanted=print 12/13/2009



Climate Change Seen as Threat to U.S. Security - NY Times.com Page 2 of 4

environmental, social, political and possibly military crises loom that the nation will urgently
have to address.

This argument could prove a fulcrum for debate in the Senate next month when it takes up
climate and energy legislation passed in June by the House.

Lawmakers leading the debate before Congress are only now beginning to make the national
security argument for approving the legislation.

Senator John Kerry, the Massachusetts Democrat who is the chairman of the Foreign Relations
Committee and a leading advocate for the climate legislation, said he hoped to sway Senate
skeptics by pressing that issue to pass a meaningful bill.

Mr. Kerry said he did not know whether he would succeed but had spoken with 30 undecided
senators on the matter.

He did not identify those senators, but the list of undecided includes many from coal and
manufacturing states and from the South and Southeast, which will face the sharpest energy
price increases from any carbon emissions control program.

“I've been making this argument for a number of years,” Mr. Kerry said, “but it has not been a
focus because a lot of people had not connected the dots.” He said he had urged President
Obama to make the case, too.

Mr. Kerry said the continuing conflict in southern Sudan, which has killed and displaced tens of
thousands of people, is a result of drought and expansion of deserts in the north. “That is going
to be repeated many times over and on a much larger scale,” he said.

The Department of Defense’s assessment of the security issue came about after prodding by
Congress to include climate issues in its strategic plans — specifically, in 2008 budget
authorizations by Hillary Rodham Clinton and John W. Warner, then senators. The
department’s climate modeling is based on sophisticated Navy and Air Force weather programs
and other government climate research programs at NASA and the National Oceanic and
Atmospheric Administration.

The Pentagon and the State Department have studied issues arising from dependence on
foreign sources of energy for years but are only now considering the effects of global warming in
their long-term planning documents. The Pentagon will include a climate section in the
Quadrennial Defense Review, due in February; the State Department will address the issue in
its new Quadrennial Diplomacy and Development Review.

http://www.nytimes.com/2009/08/09/science/earth/09climate.html? r=1&pagewanted=print 12/13/2009
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“The sense that climate change poses security and geopolitical challenges is central to the
thinking of the State Department and the climate office,” said Peter Ogden, chief of staff to
Todd Stern, the State Department’s top climate negotiator.

Although military and intelligence planners have been aware of the challenge posed by climate
changes for some years, the Obama administration has made it a central policy focus.

A changing climate presents a range of challenges for the military. Many of its critical
installations are vulnerable to rising seas and storm surges. In Florida, Homestead Air Force
Base was essentially destroyed by Hurricane Andrew in 1992, and Hurricane lvan badly
damaged Naval Air Station Pensacola in 2004. Military planners are studying ways to protect
the major naval stations in Norfolk, Va., and San Diego from climate-induced rising seas and
severe storms.

Another vulnerable installation is Diego Garcia, an atoll in the Indian Ocean that serves as a
logistics hub for American and British forces in the Middle East and sits a few feet above sea
level.

Arctic melting also presents new problems for the military. The shrinking of the ice cap, which
Is proceeding faster than anticipated only a few years ago, opens a shipping channel that must
be defended and undersea resources that are already the focus of international competition.

Ms. Dory, who has held senior Pentagon posts since the Clinton administration, said she had
seen a “sea change” in the military’s thinking about climate change in the past year. “These
issues now have to be included and wrestled with” in drafting national security strategy, she
said.

The National Intelligence Council, which produces government-wide intelligence analyses,
finished the first assessment of the national security implications of climate change just last
year.

It concluded that climate change by itself would have significant geopolitical impacts around
the world and would contribute to a host of problems, including poverty, environmental
degradation and the weakening of national governments.

The assessment warned that the storms, droughts and food shortages that might result from a
warming planet in coming decades would create numerous relief emergencies.

“The demands of these potential humanitarian responses may significantly tax U.S. military
transportation and support force structures, resulting in a strained readiness posture and
decreased strategic depth for combat operations,” the report said.

http://www.nytimes.com/2009/08/09/science/earth/09climate.html? r=1&pagewanted=print 12/13/2009
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The intelligence community is preparing a series of reports on the impacts of climate change on
individual countries like China and India, a study of alternative fuels and a look at how major
power relations could be strained by a changing climate.

“We will pay for this one way or another,” Gen. Anthony C. Zinni, a retired Marine and the
former head of the Central Command, wrote recently in a report he prepared as a member of a
military advisory board on energy and climate at CNA, a private group that does research for
the Navy. “We will pay to reduce greenhouse gas emissions today, and we’ll have to take an
economic hit of some kind.

“Or we will pay the price later in military terms,” he warned. “And that will involve human
lives.”

Copyright 2009 The New York Times Company

Privacy Policy | Terms of Service | Search | Corrections | RSS| | First Look | Help | Contact Us | Work for Us | Site Map |
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 1

POLICY CHAPTER: EXECUTIVE SUMMARY AND OVERVIEW OF

A.

APPLICATION

Introduction

This chapter provides an overview of Pacific Gas and Electric Company’s
(PG&E or the Company) Application for approval of an up to 500 megawatt
(MW) Photovoltaic Program (PV Program) and discusses the rationale for and
the policy objectives advanced by the PV Program.

PG&E proposes to initiate by January 2010, a multi-year program to develop
up to 500 MWI1] of dispersed, mid-sized (typically 1 to 20 MW) photovoltaic
generation installations in PG&E’s service territory in northern and
central California. The PV Program will consist of up to 250 MW of
Utility-Owned Generation (UOG), with an anticipated capital cost of up to
$1.45 billion, and up to 250 MW of Power Purchase Agreements (PPA) with third
party renewable resource developers, with both programs anticipated to be
developed over a 5-year period. PG&E will also build an up to 2 MW PV Pilot
Project starting in 2009, to speed deployment of the larger PV Program, once it
is approved.

A unique feature of this PV Program is that the pricing for the PPAs will be
derived from the cost-of-service of the UOG projects. Under PG&E’s
PV Program proposal, the terms and conditions and the pricing of the PPAs will
be pre-approved by the California Public Utilities Commission (CPUC or
Commission), thus enabling a developer to execute the form contract with
streamlined regulatory review, avoid the need for negotiations, and immediately

commence development of its project.

[1]

Unless otherwise specified, references to capacity targets and overall
program design in this filing are presented as alternating current (AC). PV
unit cost estimates, on the other hand, are presented in terms of $/unit of
direct current (DC) output as PV panels are usually priced in DC. PG&E
relies on a conversion factor of 0.82 to convert from MW (DC) to MW (AC).
Based on this conversion factor, PG&E’s 250 MW (AC) PV UOG Program
equates to the development of up to 305 MW (DC).

1-1
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PG&E selected the PV technology proposed in this Application for a number
of reasons: (1) PV is a proven and commercially ready technology; (2) northern
and central California contain a number of regions with good insolation suitable
for PV deployment; (3) PV is modular and can be rapidly deployed starting in
2010, and thereafter, helping to meet the 2010 Renewable Portfolio Standard
(RPS) target (under flexible compliance); (4) mid-size PV projects will facilitate
an expedited interconnection process; and (5) solar technology addresses
PG&E’s peak load demands.

A key objective of the PV Program is to expedite and simplify the regulatory
approval process and to facilitate the systematic development of PV resources.
The PV Program will provide a timely economic stimulus to the suddenly
struggling PV industry, send strong signals to PV manufacturers to invest in and
expand their manufacturing capability, and provide the foundation for driving PV
costs down through efficiency gains expected to result from continuous
investment and development experience. The PV Program also fits with

PG&E’s goal to demonstrate environmental leadership.

B. Program Overview

1. PV UOG Program

As described in Chapter 2, the UOG portion of the PV Program targets
development of up to 250 MW of PV generation. Each project will generally
be between 1 and 20 MW in size and connected to PG&E’s electricity grid.
Projects will be primarily ground-mounted, although some projects will
potentially be rooftop-mounted. PG&E anticipates developing 25 MW in
2010, 50 MW each in 2011, 2012 and 2013, and 75 MW in 2014, although
the actual amount of annual development may vary. PG&E may pursue
projects below 1 MW where opportunities exist that complement rather than
compete with the California Solar Initiative (CSI), and requests explicit
authority to develop projects of any size below 20 MW. PG&E does not
anticipate that projects below the 1 MW size would constitute a significant
portion of the PV UOG Program.

All UOG projects will be located within PG&E’s service territory. Where

feasible, PG&E will work to develop projects on utility-owned land that is at

1-2
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or near its existing substations, in addition to targeting regions of PG&E’s
service territory that are transmission constrained, where feasible.

PG&E will use a competitive procurement process to secure the lowest
possible costs for the PV UOG Program. PG&E'’s solicitation will consider
both bundled turnkey (engineering, procurement and construction (EPC))
bids and unbundled EPC bids (where PG&E could supply owner-furnished
major equipment to a construction/installation contractor). In 2009, PG&E
will issue a PV UOG Program competitive solicitation concurrent with
regulatory review of the PV Program, providing for expedited program
implementation once CPUC review is complete. Acceptance of bids will be
contingent on CPUC approval of this Application.

As described in Chapter 6, PG&E proposes that the Commission
approve annual capacity price targets for the UOG portion of the
PV Program. These price targets, plus a contingency, will establish a
regulatory benchmark that will be tracked over the life of the Program. At
the end of the Program, PG&E will true-up its actual costs to the benchmark.
If actual installed capacity costs are at or below the target, no additional
reasonableness review would be required. If actual installed capacity costs
are in excess of the target, PG&E would retain the opportunity to file an
application to recover the excess amounts, subject to a reasonableness
review of those excess amounts. If PG&E determines it cannot meet the
regulatory benchmark or external economic factors (e.qg., the financial
market crisis) limit the prudent and economic use of capital, PG&E reserves
the right to suspend or scale back the Program.

PG&E anticipates securing some land, via deposits, ahead of CPUC
approval of the PV Program. This land, supplemented by utility-owned land,
will allow PG&E to begin the detailed and site-specific development work to

ensure timely online dates for the future PV facilities.

PV PPA Program

The PPA portion of the PV Program has been designed to minimize the
time for regulatory review and transaction negotiation, and to spur
development of PV facilities by third party renewable developers. To be
eligible for the PV PPA Program, the project size must be from 1 to 20 MW,
and located in PG&E's service territory. As described in Chapter 3, PG&E
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has requested that the CPUC adopt a standard form of contract, including
an up-front, non-negotiable standard price derived from the PV UOG
Program cost. The standard contract will be closely modeled after PG&E'’s
standard contract proposal submitted with its 2009 RPS Plan.[2] Thus, the
PV PPA Program proposal, once approved by the CPUC, streamlines the
regulatory review of individual transactions because the price and terms will
be pre-approved.

The anticipated size of the PV PPA Program is up to 250 MW, which is
consistent with the size of the PV UOG Program. The PV PPA Program will
be implemented over the 5-year life of the Program, although the exact
annual allocation will be determined by the strength of the submissions to
the annual Requests for Offers (RFO). If the solicitation is undersubscribed,
the remaining MWs will roll over to future solicitations. If the PPA RFO is
oversubscribed, PG&E will favor PV projects that are highly viable (e.g., site
control and online date) and provide the most energy value (e.g., delivery
time). PG&E anticipates that it will issue the first PPA RFO in early 2010,
shortly after CPUC approval of the PV Program. Based on this RFO, PG&E
expects to award approximately 50 MW of contracts in the second or third
quarter of 2010. PG&E will hold an annual PPA RFO each year thereafter
until the up to 250 MW is filled, although any remaining RFOs for the PV
PPA Program will be eliminated if the PV UOG Program is terminated for
any reason.

The standard contract will require the winning PV projects to be online
within 18 months after execution of the PPA. Pricing for the PPAs will be
based on PG&E’s expected levelized cost of energy for the PV UOG
Program, which should equate to $246/megawatt-hour (MWh), and which
will be adjusted by time-of-day (TOD) factors.

3. PV Pilot Project

As described in Chapter 2, PG&E intends to proceed with the
development of an up to 2 MW PV Pilot Project in 2009, prior to regulatory
approval of this Application. Cost recovery for the Pilot is requested in this

[2]

PG&E 2009 Renewable Energy Procurement Plan (R.08-08-009), filed

September 15, 2008; pp. 33-35 and Appendix C.
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Application, which would provide capacity in addition to the overall up to
250 MW PV UOG Program. The capital cost of the PV Pilot Program is
expected to be $11.9 million.

The up to 2 MW Pilot will likely be located on existing utility-owned land.
The purpose of the Pilot is to expedite the deployment of the PV Program,
demonstrate PG&E’s commitment to the PV Program, and to allow PG&E to
develop and refine internal and external processes needed to develop,
permit, construct, and operate a PV facility prior to deployment of the larger
PV Program.

C. Rationale for the PV Program

The PV Program Supports California and Federal Environmental
Goals

As the CPUC is well aware, the RPS Program requires utilities in
California to attain and maintain a renewable resource portfolio equal to
20 percent of their retail load by 2010, or 2013 with flexible compliance.
In addition, California is actively considering increasing its renewable goals
beyond the current 20 percent renewable energy target.
Governor Schwarzenegger’s Executive Order issued in November 2008,
describes a new target for California of 33 percent renewable energy by
2020.[3] The California Legislature is actively considering legislation
increasing the overall RPS target to 33 percent.[4] The California Air
Resource Board’'s (CARB) Scoping plan, adopted in December 2008, also
indentifies an increase in the renewables target to 33 percent by 2020, as a
key measure for reducing greenhouse gas emissions and meeting
California’s climate change goals.[5]

[3]
[4]

[5]

Executive Order S-14-08, signed November 17, 2008;
http://gov.ca.qgov/index.php?/press-release/11073/.

Assembly Bill (AB) 64 and Senate Bill 14 currently consider increases to

California’s renewable portfolio standard to 35 percent and 33 percent,
respectively:

SB14 http://www.leginfo.ca.gov/pub/09-10/bill/sen/sb 0001-
0050/sb 14 bill 20090129 amended sen v98.html.

ABG64 http://www.leginfo.ca.qgov/pub/09-10/bill/asm/ab 0051-

0100/ab_64 bill 20081209 introduced.html.

CARB Scoping Plan, pp. ES-3.
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The PV Program is designed to rapidly increase renewable resource
energy deliveries in order to help meet the 2010 RPS goal under flexible
compliance. The PV UOG Program is anticipated to add up to 0.5 percent
to renewable energy sales by 2013, add up to 0.7 percent by 2014 when the
PV UOG Program is fully deployed, and add up to 1.3 percent when the
entire PV Program, including PPAs, is fully built. California leads the nation
in its targets for renewable energy, but many risks and obstacles remain that
may jeopardize the state’s ability to meet this goal. The PV Program
diversifies California’s renewable portfolio by adding utility ownership and
emphasizing mid-sized (1 to 20 MW) PV projects for PPAs.

The PV Program will also further the goals of California’s 2006 Global
Warming Solutions Act (AB 32), which seeks to reduce California’s
greenhouse gas emissions through an initial goal of returning economy wide
emissions back to 1990 levels by 2020. Finally, the PV Program will also
support the federal energy and environmental policy objectives outlined in
President Obama’s energy plan and detailed in several drafts of federal
House and Senate legislation that call for aggressive action to reduce
greenhouse gas emissions over the next 10 to 40 years.[6]

Utility Ownership of PV, Coupled With a Similar PPA Program, Is
Appropriate and Beneficial for Customers

Solar PV is, in many respects, at a crossroads. The PV industry has the
potential to continue to grow or to stagnate. PV technology is proven and
efficiency gains are being realized every year.[7] Until the recent financial
downturn, the industry was increasing production, driving down costs, and
expanding manufacturing. PG&E has signed a number of PPAs for
large-scale PV facilities, as well as some smaller contracts for promising

[6]

[7]

’ “®

President Obama’s “New Energy for America” plan proposes that 10 percent
of our electricity comes from renewable sources by 2012, and 25 percent by
2025; and recommends an economy-wide cap-and-trade program to reduce
greenhouse gas (GHG) emissions 80 percent by 2050.
http://www.whitehouse.gov/agenda/energy _and_environment/.

National Renewable Energy Lab's National Center for Photovoltaics
publishes a chart that depicts “Best Research — Cell Efficiency”
demonstrating a steady improvement across a variety of materials in
efficiency of photovoltaics since 1975.
http://www.nrel.gov/pv/thin_film/docs/kaz_best research cells.ppt.
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innovative variations to the technology. As bright as this future seems, the
industry is threatened by the financial market crisis, delays associated with
obtaining development permits, and completion of transmission upgrades
and interconnections needed to interconnect large projects. Independent
developers are facing challenges in funding projects due to: (1) a reduced
number of large institutions willing to invest tax equity; (2) reduced
availability of credit for asset-based project financing; and (3) higher
required rates of return for those who can raise the necessary equity and
debt capital.[3] The PV Program will provide a needed economic stimulus
for the PV industry in California.

First and foremost, PV is a good technology for California because:
California is fortunate to have significant solar resources; there are a
number of regions in northern and central California with excellent insolation
and many others with good insolation that can support PV; solar technology
fits well with PG&E’s portfolio; and solar technology produces energy when it
is warm and sunny, and matches PG&E’s peak-load energy demands.

Second, PV can be deployed rapidly starting in 2010, and each year
thereafter, to help meet the 2010 RPS goal (under flexible compliance). By
targeting medium scale projects specifically designed to avoid the
interconnection and transmission barriers confronting other larger projects,
the PV Program will facilitate an expedited connection process. The target
size of primarily 1 to 20 MW for the proposed projects also complements
other programs such as the CSI Program and feed-in tariff that support
small projects (less than 1 MW or 1.5 MW, respectively).

Third, utility ownership of PV projects bypasses the financial challenges
confronting renewable development today. PG&E is highly likely to be
capable of financing the UOG portion of the PV Program. PG&E also has a
sufficient tax obligation to make full use of the tax incentives now available
to utility-owned renewable projects. These tax incentives were extended to

[8]

A recent article in the New York Times, “Dark Days for Green Energy,”
reported on the significant impact of financial and economic crises on
renewable development; February 4, 2009.
http://www.nytimes.com/2009/02/04/business/04windsolar.html?partner=perm
alink&exprod=permalink.
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utilities by recent federal legislation and provide the investment tax credit
(ITC) to reduce the cost of utility-owned renewable generation.

Fourth, for several years, the CPUC has actively encouraged utility
ownership of renewable resources. In decisions approving PG&E’s 2006,
2007 and 2008 RPS Plans, the Commission emphasized the importance of
an aggressive renewable strategy, part of which would involve utility
ownership of new renewable resources.[91 More recently, in the
2006 Long-Term Procurement Plan (LTPP) proceeding, the Commission
authorized utilities to propose ownership of renewable facilities outside of an
RFO.[10]

Finally, new utility-owned renewable generation will provide a greater
level of transparency for PG&E and the CPUC on the cost of renewable
development that cannot be obtained through the RPS contracting process
with an independent power producer.

Renewable projects developed by independent power producers are a
critical part of PG&E’s overall effort to meet its RPS goals and will remain
so. The current financial market turmoil and economic slowdown, coupled
with the tax credits only just now made available for utility renewables
investment, warrants PG&E diversifying its portfolio of renewable resources
by adding UOG.

The remaining chapters of this testimony provide additional detail to support

the PV Program. The remaining chapters are organized as follows:

Chapter 2: Photovoltaic Utility-Owned Generation Program;

Chapter 3: Photovoltaic Power Purchase Agreement Program;

Chapter 5: Operations and Maintenance Costs; and

Chapter 6: Revenue Requirement and Ratemaking for PG&E’s Photovoltaic

D.06-05-039 at p. 34; D.07-02-011 at p. 24; D.08-02-008 at p. 32.

D. Testimony Overview
e Chapter 4. Capital Costs;
Program.
[9]
[10]

D.07-12-052 at p. 211; D.08-11-008 at p. 21.

1-8



—_

0 N o o b~ O DN

(PG&E-1)
E. Conclusion
PG&E’s PV Program proposes up to 500 MW of development of mid-sized
(typically 1 to 20 MW) PV projects over five years, split between UOG and
standard contract PPAs. The PV Program will also include an up to 2 MW pilot
project designed to aid rapid deployment of the PV Program once regulatory
review is complete by the end of 2009. PG&E’s PV Program supports
California’s environmental goals, is the appropriate technology, and is beneficial

for customers.
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 2
PHOTOVOLTAIC UTILITY-OWNED GENERATION PROGRAM

Introduction

The purpose of this chapter is to describe the Utility-Owned Generation
(UOG) portion of Pacific Gas and Electric Company’s (PG&E or the Company)
proposed photovoltaic program (PV Program). Specifically, this chapter
provides an overall outline for this part of the PV Program, its anticipated timing,
its size, the expected deployment locations, types of technology being
examined, and the implementation plan. This section covers only the UOG
portion of the PV Program, with the Power Purchase Agreement (PPA) portion

covered separately in Chapter 3.

Outline of Program

The UOG portion of the PV Program targets development of up to
250 megawatts (MW) of utility-owned PV-based generation with projects
typically ranging in size from 1 to 20 MW.[1] Projects will be primarily
ground-mounted PV installation, though PG&E may deploy some roof-mounted
systems. The systems will be connected to PG&E’s grid. As described in more
detail below, the typical 1 to 20 MW size should allow PG&E to bring these
projects online faster and begin delivering renewable solar power to customers
sooner than larger-scale PV installations. All UOG projects will be located within
PG&E'’s service territory. Where possible, PG&E will work to develop projects
on utility-owned land in order to further lower costs and better control project
deployment.

PG&E will bring projects online at 50 MW per year on average, with the
first projects coming online in 2010. However, project timelines could be
affected if regulatory approval is significantly delayed beyond 2009.

[1]

Unless otherwise specified, references to capacity targets and overall
program design in this filing are presented as alternating current (AC).

PV unit cost estimates, on the other hand, are presented in terms of $/unit of
direct current (DC) output as PV panels are usually priced in DC. PG&E
relies on a conversion factor of 0.82 to convert from MW DC to MW AC.
Based on this conversion factor, PG&E’s 250 MW AC PV UOG Program
equates to the development of up to 305 MW DC.
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As described in Chapter 6, PG&E has estimated the total cost of the PV
UOG Program to be approximately $1.45 billion.

. Size

PG&E plans to develop up to 250 MW of UOG, with an average of 50 MW
deployed annually. A total scale of 250 MW represents approximately
0.7 percent of PG&E's retail load. PG&E anticipates enough units to be online
by 2013 to supply approximately 0.5 percent of load, which will count toward
PG&E’s 2010 Renewable Portfolio Standard (RPS) target under flexible
compliance. At the same time, the 50 MW a year average size provides a
manageable scale for annual deployment. This would represent 3 to 50 projects
annually (depending on each project’s size). PG&E believes this is a
manageable project load and that it will be successful in bringing projects online
in the timeline contemplated.

The PV UOG Program will target projects typically sized from 1 to 20 MW.
This size range has been selected for two key reasons. First, projects at this
scale are too large to qualify for incentives under the California Solar Initiative
(CSI) program. Second, projects at this scale allow for an accelerated time to
market. These projects can be constructed in a matter of months, rather than
years when compared to larger projects. Furthermore, projects at this scale are
not required to participate in the California Independent System Operator’s
(CAISO) Large Generator Interconnection Procedures (LGIP), which should
allow these projects to come online quicker. These factors, combined together,
make this size range a logical scale for the PV UOG Program to target. PG&E
may also pursue the development of some smaller scale projects under 1 MW
where opportunities exist that complement the CSI.

. Timing

PG&E proposes to roll out the PV UOG Program over five years between
2010 and 2014. After anticipated CPUC approval by the end of 2009, PG&E
plans to bring approximately 25 MW of new PV capacity online in 2010. For
2011 through 2013, PG&E is targeting approximately 50 MW of new PV capacity
additions annually, with approximately 75 MW brought online in 2014. PG&E’s
actual rate of annual deployment may vary from these estimates depending on
factors such as financial market conditions, site availability, equipment
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availability and permitting. PG&E may either accelerate deployment to bring
more generating capacity online sooner, or slow or suspend deployment if
market conditions make deployment unfeasible. PG&E would not exceed the
PV Program total of 250 MW without seeking California Public Utilities
Commission (CPUC or Commission) approval to expand the program.

PG&E anticipates taking some action ahead of CPUC approval, including
developing a PV Pilot Project, securing land, and conducting a competitive
process to secure equipment and construction services.

PG&E will develop, construct and operate an up to 2 MW PV Pilot Project.
Developing this plant ahead of CPUC approval will allow PG&E to establish
internal mechanisms to ensure an effective deployment of the PV UOG Program
and will provide practical, hands-on experience. The PV Pilot Project will also
ensure that once the Program is approved, PG&E is better able to efficiently
develop and construct multiple facilities.

Similarly, PG&E anticipates securing some land, via deposits, ahead of
CPUC approval of the PV Program. This land, supplemented by PG&E
utility-owned land, will allow PG&E to begin the detailed and site-specific
development work to ensure timely online dates for the future PV facilities.

Finally, PG&E will solicit competitive bids in 2009, in order to execute its

proposed implementation plan described later in this chapter.

. Location

The PV UOG Program will be limited to developing facilities within PG&E’s
service territory. This limitation will ensure that PG&E can provide maintenance
and support to these sites economically and assists with keeping the overall
project costs down.

Most projects will be located near PG&E substations to minimize the cost of
interconnecting to PG&E’s grid, though roof-mounted projects would have more
flexibility. Where feasible, PG&E will develop projects on PG&E utility-owned
properties. This option can be more economical than developing projects on
third-party sites where the cost of securing land would increase the delivered
cost of energy for the project. The location of any specific facility will be
determined based on least cost, best fit. This means that PG&E will examine
multiple location factors (listed below) and balance them to achieve the greatest

value for our customers. For example, PG&E may choose a location with more
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expensive land because a lower interconnection cost provides a more
economical project. The criteria for site selection are listed below:

« Insolation: The quality of the solar resources in a specific site, which
partially determines the amount of energy a site can generate annually;

o Slope: Flat, level, or gently sloped locations are less costly to construct on
and operate;

o Cost of Interconnection: Sites that provide lower cost interconnections will

lower the overall cost of the project.

o Capacity Available at the Substation: Substations that have a greater
ability to accept power will allow PG&E to build larger individual plants,
which are likely to come at a lower cost per kilowatt (kW);

e Availability and Cost of Sites: Locations with lower cost of land in large
areas will lower overall project costs. PV facilities generally require 7 to
10 acres per MW of capacity;

e Minimal Environmental Impact: Minimizing environmental impact fits with
PG&E’s and its customers values. It also minimizes development costs and

reduces uncertainty; and

o Local Transmission Constraints: Placing projects in locations with local

transmission constraints can create additional value for customers.

. Technology

PG&E has not selected a single technology for the PV UOG Program, but
instead plans to select the best technology based on the results of its
competitive solicitation. The current PV technologies all have various trade-offs,
including: panel cost, panel efficiency, peak performance in direct sunlight, best
average performance during an entire day, best diffuse light performance
(performance on a cloudy day), reliability, and maintenance requirements.
PG&E will weigh these different attributes to select the technology that provides
the best value for its customers.

The two main categories of PV technology in the market today are
crystalline silicon solar cells and thin-film solar cells. Crystalline silicon solar
cells make up the majority of the market today and have the longest operating
history. They come in two forms: monocrystalline and polycrystalline. The
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crystalline technology has evolved from the semiconductor industry and
crystalline cells tend to have higher efficiency than thin-film solar cells, thereby
requiring less space to produce the same total output. However, the historic
disadvantage of crystalline cells is that they tend to be expensive.

An alternative technology is thin-film solar cells. These cells are made by
depositing a thin layer of semiconductor material to a substrate (for example,
coated glass). The deposited material can be amorphous silicon (still silicon as
used in crystalline cells, but in a different form) or a polycrystalline material such
as cadmium telluride. Thin-film cells use very thin layers of material, thereby
reducing material costs and reducing the overall cost of the cells. However,
thin-film cells also tend to be less efficient than traditional crystalline cells,
meaning more cells and more space are required to produce the same amount
of energy.

Beyond the PV panels, a complete system requires inverters, racks, and
wiring. The power generated by PV panels, no matter the technology, is DC. In
order to be fed into the power grid, this must be converted to AC by the inverter.
Similarly, racks are required to hold and position the panels and wiring is
required to connect all of the panels together into a complete system.

As stated earlier, PG&E does not have a technology preference for its
utility-owned projects. PG&E will weigh panel cost, efficiency, cost of
construction, maintenance costs, total power output, and other attributes to
select the technology that is the best and most economic fit for our customers.

. Interconnection

PG&E proposes using the Federal Energy Regulatory Commission
(FERC)-approved Small Generator Interconnection Procedures (SGIP) to
ensure a non-discriminatory interconnection process for PG&E’s UOG facilities.
While the focus or expectation of these programs is on distribution voltage
interconnections (below 50 kilovolt (kV), typically 12 kV and 21 kV), the SGIP
does provide for transmission interconnections as well, as long as the capacity is
no greater than 20 MW per generation facility. While PG&E anticipates that the
majority of facilities will be interconnected at the distribution voltage level, it may
be that in some circumstances, a transmission level interconnection is more
appropriate. The pre-application process outlined in Section 1.2 of the SGIP
provides an opportunity for the Distribution Provider and the Interconnection
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Customer to gain clarity on whether the Interconnection Request (Application) to
the Distribution Provider should be at the distribution or transmission voltage
level.

There are a range of interconnection options that PG&E will use for its

PV UOG Program. The type of facilities required to interconnect PV projects to
substations will vary depending on the interconnection configuration required for
each project. In general, PV modules will be connected to inverters, which will
then be connected to step-up transformers, which will be connected to the power
grid. These general interconnection facilities are depicted graphically below in
Figure 2-1. However, the precise facilities that will be required and the cost of
interconnection will vary significantly depending on the type of configuration

required to connect each facility.

FIGURE 2-1
PACIFIC GAS AND ELECTRIC COMPANY
SAMPLE PV FACILITY LAYOUT

/7 -
S i e
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i |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| T\H Inverters & Transformers
S W o

H. Implementation

To leverage its resources and obtain cost competitive facilities, PG&E will
use a small construction management team to manage contractors
implementing the engineering, procurement, construction, and commissioning of
the PV facilities. PG&E will structure its solicitation method to maximize
competitive pricing, volume discounts, and price certainty that will provide the
most cost-effective systems. PG&E’s solicitation will consider both bundled
turnkey (engineering, procurement and construction (EPC)) bids and unbundled
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EPC bids (where PG&E could supply owner-furnished major equipment to a

construction installation contractor).

Conclusion

This section of testimony provides a summary of the UOG portion of the
PV Program. The timing, scale, location, implementation, and technology
choices described in this section should be combined with the capital cost
estimates in Chapter 4 and the Operating and Maintenance (O&M) costs in
Chapter 5 to provide a complete understanding of the UOG portion of the
PV Program.
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 3
PHOTOVOLTAIC POWER PURCHASE AGREEMENT PROGRAM

Introduction

The purpose of this chapter is to describe the Power Purchase Agreement
(PPA) portion of Pacific Gas and Electric Company’s (PG&E or the Company)
proposed Photovoltaic (PV) Program. Specifically, this chapter will provide an
overall outline for this part of the PV Program, its anticipated timing, its size,

eligibility requirements, project selection and pricing and key terms.

. Outline of Program

The PPA portion of the PV Program is designed to target development of up
to 250 MW of seller-owned photovoltaic-based generation. Through PG&E'’s
PV PPA Program, independent power producers (IPPs) will be offered an
opportunity to provide PG&E with similar generation capacity compared to the
PV Utility-Owned Generation (UOG) Program megawatts (MW). PG&E will
contract with sellers for up to 250 MW of PV generation over five years at a price
comparable to the utility cost-of-service. PG&E will conduct annual Requests for
Offers (RFO) for PPAs and select up to 50 MW per year. Winning bidders will
sign a standard, 20-year, fixed-price contract that includes appropriate terms
and conditions to induce the seller to develop and deliver renewable energy to
PG&E by the contractual online date and over the contract term. The PV PPA
Program RFO protocol and standard contract will be modeled after the then-
current California Public Utilities Commission (CPUC or Commission) approved
PG&E Renewable Portfolio Standard (RPS) RFO protocol and standard form
contract. In this case the current protocol and standard contract are those filed
with PG&E’s 2009 RPS Plan.[1] The first PV PPA Program RFO would be
conducted in early 2010, after regulatory approval of the PV Program. The
contracts would be targeted for award in the summer of 2010, with project online
dates within 18 months of the contracts being effective. PG&E will conduct

[1]

PG&E 2009 Renewable Energy Procurement Plan (R.08-08-009) filed
September 15, 2008.
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annual RFOs thereafter, although any remaining RFOs for the PV PPA Program
will be eliminated if the PV UOG Program is terminated for any reason.

Each project will be between 1 MW and 20 MW in size. As with the
PV UOG Program, these mid-sized projects should allow the IPPs to bring these
projects online quickly and begin delivering renewable solar power to PG&E’s
customers expeditiously. All projects must be located within PG&E’s service
territory.

. Timing and Timeline

PG&E will hold annual RFOs (up to 50 MW each) from 2010 to 2014. The
first PV PPA RFO will be held in early 2010, and will seek projects with online
dates by the end of 2011. Each subsequent PV PPA RFO will solicit projects
that would be online within 18 months after the contracts become effective, with
anticipated project online dates by the end of 2012, 2013, 2014 and 2015. If
PG&E does not award a total of 50 MW in a given RFO, the unallocated
megawatts will be rolled over into the following year's PV PPA RFO. The
schedule below illustrates the timing for the first PV PPA RFO. This schedule
could change if the CPUC approval is delayed beyond 2009.

TABLE 3-1
PACIFIC GAS AND ELECTRIC COMPANY
PV PPA RFO SCHEDULE
Line
No.
1 End of 2009 CPUC Approval of PV Program.
2 January 2010 PG&E Updates/Finalizes PPA Documents and Solicitation Protocol
Consistent with CPUC Decision.
3 February 2010 PG&E Issues PV PPA RFO.
4 March 2010 Bids Due in PV PPA RFO.
5 June 2010 Winning Bidders Selected.
6 July 2010 PPA Contracts Approved by CPUC via Tier 1 Advice Letter.
7 December 2011 Deadline for PV Projects to be Online.

. Eligibility

In order to participate in the PV PPA RFO, sellers must meet the following
eligibility requirements:
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Technology

To qualify as eligible for the PV PPA RFO, a generation facility must use
photovoltaic technology, as defined by the current version of the applicable
California Energy Commission (CEC) Guidebooks.[2] PG&E has not
selected a single PV technology for its PV PPA Program, but instead may
select multiple technologies based on the results of its RFO. Photovoltaic
technology is rapidly evolving. The best cost/performance choice today may
not be the best cost/performance choice a couple years from now as the
technology continues to evolve and new companies enter the market. This
is one of the key reasons for holding annual PV PPA RFOs. There may be
cost-effective technologies that can participate in later PV PPA RFOs that

do not exist today.

Project Size

For the PV PPA RFO, the minimum size for eligible projects to bid into
the competitive solicitation is 1 MW, with a maximum size of 20 MW. This
size range has been selected for two key reasons. First, the 1 MW
minimum provides an opportunity for projects that exceed the 1 MW
maximum eligibility for net metering and the California Solar Initiative (CSl)
Program incentive. Second, projects at this scale (and under 20 MW) can
be constructed relatively quickly. As described in Chapter 2, projects at this
scale are not required to participate in the California Independent System
Operator’s (CAISO) Large Generator Interconnection Procedures (LGIP),
allowing projects to come online more quickly. These factors make this size

range a logical scale for the PV PPA Program to target.

3. New Projects

In order to ensure that the PV PPA Program increases the total supply
of renewable generation, PG&E will consider only new PV generating
facilities in the PV PPA RFO. Existing projects have other options to
contract with PG&E, depending on their size. Projects greater than 1.5 MW
may bid into PG&E'’s annual RPS solicitation or enter into a bilateral

[2]

CEC Renewables Portfolio Standard Eligibility, Third Edition, Adopted
December 19, 2007.
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negotiation with PG&E. Projects less than 1.5 MW may sell all or excess
generation to PG&E under a standard contract form.

4. Location of Generating Facility
Consistent with the UOG portion of the PV Program, projects must be
located in PG&E'’s service territory.

E. RFO Selection Process

The PV PPA RFO will be modeled on the successful RPS RFOs that PG&E
has conducted since the RPS program began in 2002. As with the RPS RFOs,
the PV PPA RFO will be conducted according to a published protocol, under the
supervision of an Independent Evaluator. The 2010 PV PPA RFO will be based
on the 2009 RPS Plan and Protocol, which includes a standard contract, subject
to modifications or changes that may be made by the Commission to the
2009 Protocol or standard contract. After the 2009 RPS Plan and Protocol are
adopted by the CPUC, PG&E will submit the approved 2009 protocol and
standard contract, with any necessary changes for this program, through a
compliance filing in this proceeding. PG&E will update its standard contracts for
future solicitations as needed to reflect changes in law, CPUC decisions or
changed market conditions.

PG&E will award up to 50 MW of PV in each annual RFO. The evaluation
process used by PG&E will be similar to the process used in the RPS RFO
evaluation. The primary difference is that in the PV PPA RFO bidders do not bid
a price—the price is set for all bidders before the RFO. Thus, a key distinction
between offers will be the viability of the project. PG&E will select those projects
that are most likely to be brought online and deliver energy as promised. The
following describes the CPUC approved RPS evaluation criteria and how they
will be applied to the PV PPA RFO bids.

1. Project Viability
Project viability is a critical factor in the selection process. Project
viability addresses the project status, the project site, and the experience
and qualification of the project developer. Project status is assessed by the
developmental stage and the likelihood of the project’s ability to obtain
permits. Since projects must be online within 18 months of a contract being
effective, those projects in advanced development (e.g., permits received,
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equipment purchased, sites and easements obtained, transmission studies
completed (if necessary) and status of design/construction) will be preferred
to those in earlier stages of development. Resource risk will be assessed on
whether resource availability and sustainability have been proven in the
project location. Bidder experience will be assessed on whether the bidder
has experience with the specific technology offered or whether the bidder
has experience with other renewable or conventional power generation.
Long run viability is also important and takes into account an assessment of
the technology as it relates to continued project reliability. PG&E will
incorporate other potential changes to viability assessment, including seller
concentration once they are adopted by the CPUC for the 2009 RPS Plan.

2. Market Valuation
Although winning bidders will be receiving the same price for their
energy, and the deliveries will all be from PV projects, the market value,
including local Resource Adequacy value, may differ due to delivery location

and generation profile.

3. Credit
Credit is assessed by the bidder’s ability to provide collateral to secure
its obligations under the PPA. Credit requirements are standard and must

be fully met for a project to be eligible.

4. RPS Goals
The PV PPA RFO evaluation will take into account the bidder’s status as
a Women, Minority and Disabled Veterans Business Enterprise (WMDVBE)
and/or the bidder’s intent or policy of subcontracting with WMDVBEs.
PG&E'’s evaluation will also take into account whether the bidder has signed
Project Labor Agreements and whether the bidder plans to pay prevailing

wage.

F. General Contract Terms
All participants will be required to sign a standard, non-modifiable contract.
Given the tight timeframes between the PV PPA solicitation, contract execution
and commercial operation of the PV projects, there will be no negotiation of
contract terms and conditions. The 2010 PV PPA will be based on the standard
contract PPA from the 2009 RPS RFO that is adopted by the CPUC, as
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discussed above. However, the PV PPA will include modifications to the RPS

PPA to reflect the unique nature of the PV PPA Program. The changes required

are limited in nature and reflect the fact that the PV PPA projects will be limited

to PV technology and between 1 and 20 MW. Given the current draft of the
2009 RPS PPA, PG&E anticipates the following changes would be required to
create a PV-only PPA:

Price and Term: RPS PPA allows seller to specify price and term. PV PPA

would mandate a fixed price and 20-year term.

Interconnection: RPS PPA assumes seller will interconnect using LGIPs.
PV PPA would delete references to LGIP and replace with SGIP.

Contract Delays: RPS PPA allows for 18-month delay in construction start
and online date associated with delays in transmission interconnection and
transmission upgrade. Since smaller projects are expected to have shorter
interconnection times, PV PPA would reduce allowance for transmission
upgrade and interconnection delays from 18 months to 12 months and
delete provisions for CAISO Limited Operations Studies, which are
associated with LGIP. Consistent with the RPS PPA, the PV PPA would
also allow for extension of online dates as a result of permitting delays or
force majeure, as long as the cumulative delay associated with
transmission, permitting and force majeure does not exceed 12 months.

Conditions Precedent: RPS PPA is not effective and binding unless CPUC
approval is received within 240 days. PV PPA would also be conditioned
upon CPUC approval, but approval time would be substantially shorter given

the Tier 1 Advice Letter process.

Key elements of the form PV PPA are summarized below. PG&E will

update its PV PPA for future solicitations as needed to reflect changes in law,

CPUC decisions or changed market conditions.
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TABLE 3-2

PACIFIC GAS AND ELECTRIC COMPANY
PV PPA SUMMARY OF MAJOR TERMS AND CONDITIONS

Delivery Term

Price

Contract Quantity

Online Date

Performance Standards/
Requirements: Minimum
production requirement.

Scheduling

Eligible Intermittent Resource
Program (EIRP)

Metering

Imbalance Energy

Guaranteed Milestones and
other Key Limits

Non-Performance or
Termination Penalties and
Default Provisions: Events of
Default

Credit Terms

20 years.

Based on UOG price. Payment is adjusted by Time of
Delivery (TOD) factors. See Section G below.

Seller specifies annual delivery amount, which may decline
over time to reflect PV degradation.

Full capacity must be online within 18 months. It is anticipated
that projects will be online by December 31, 2011 (based on
the timing of the first RFO).

In order to ensure that the Seller provides energy over the
20-year contract term, the PPA requires a minimum amount of
energy, Guaranteed Energy Production (GEP) each year.

PG&E is Scheduling Coordinator (SC) for all projects.

Generator is required to qualify and register for the EIRP for
solar facilities, once the program is operational.

Required to have CAISO approved meter.

For all resource types in the CAISO where PG&E is the SC,
PG&E will assume Imbalance Energy risk. However, if Seller
does not provide information required by the PPA, Seller bears
the imbalance risk outside of a pre-determined tolerance band.

Seller specifies Guaranteed Construction Start Date (GCSD)
and Guaranteed Commercial Operation Date (GCOD), which
may be no longer than 18 months from when the contract
becomes effective. Milestones may be extended up to one
year due to cumulative delays in permitting, interconnection or
force majeure.

Seller is subject to daily delay damages and contract default if
project milestones are not met. Daily delay damages are
assessed from and capped at project development security.
This ensures that Seller has an incentive to bring project
online as promised.

The Seller must provide collateral during the project
development period and delivery term:

e Project development security: $50/kW upon CPUC
approval; and

e Delivery Term Security: Upon commercial operation,
12 months revenue.
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Consistent with standard renewable PPAs, Sellers will receive a contract
price, adjusted by a TOD factor, for each megawatt-hour (MWh) produced. TOD
factors will be the annual TOD factors adopted for the annual RPS solicitations.

The price for the PPAs to be awarded in the first RFO is set based on the
average levelized cost of energy presented in Chapter 6. Chapter 6 shows a
levelized annual cost of energy of $295/MWh. This translates to a pre-TOD
contract price of approximately $246/MwWh.[3]

For future PV PPA RFOs, PG&E recognizes the possibility that there could
be significant technological improvements or efficiency gains which could result
in substantial reductions to PV costs for the UOG projects. PG&E would expect
to take advantage of these cost savings for customers for the UOG Program and
would also want customers to be able to benefit from lower PPA costs. If PG&E
determines that PV Program costs are substantially lower than forecast, based
on experience with the PV Program or changed market conditions, PG&E will
submit a revised PV PPA price through an advice letter, along with updated PPA
forms, for CPUC approval prior to conducting subsequent annual PV PPA

The PV PPAs will have a pre-approved price and pre-approved terms and
conditions. Thus, PG&E will file these agreements using a Tier 1 Advice Letter
process. Under the Tier 1 process, approval of the advice letter is complete
within 30 days unless the CPUC takes action otherwise. This streamlined
approval process will allow developers a better chance to complete their
projects, since the lag between contract execution (and commitment to a price

This section of testimony provides a summary of the PPA portion of the
PV program, detailing the timing, eligibility, RFO selection process, general

contract terms, pricing and regulatory approval.

G. Pricing
RFOs.
H. Regulatory Approval
and milestones) will be reduced.
. Conclusion
[3]

Given the expected generation profile of the PV facilities targeted by the PV
Program, and PG&E’s current TOD factors, expected revenues/MWh for a PV
project would be 1.20 times contract price. Contract price x 1.2 = Levelized
cost of energy.
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CHAPTER 4
CAPITAL COSTS

Introduction

The purpose of this chapter is to set forth Pacific Gas and Electric’s
(PG&E or the Company) estimate of the capital costs necessary to construct
250 MW of the Utility-Owned Generation (UOG) portion of its Photovoltaic (PV)
Program. PG&E currently intends to begin construction in 2010, assuming

regulatory approval in late 2009.

. Summary

In the summer of 2008, PG&E assembled vendor data and PG&E-supplied
balance of plant components to arrive at an estimated total system cost (by year
and on a weighted average), as presented in Table 4-1 below. PG&E collected
indicative cost estimates from PV manufacturers and system integrators for
PV panels, inverters, and complete systems. Discussions were held with a
cross-section of established and emerging companies offering a variety of solar
technologies, including crystalline silicon and thin-film panels, fixed and tracking
mounts, and single-axis and dual-axis concentrating systems.

Vendors were asked to provide indicative pricing, technology specifications,
and performance data for PV modules or turnkey systems for the following
program design:

o 300 megawatts (MW) total program size, 75 MW per year deployment over

four years, 2010-2013;[1]

e 2 MW or5 MW project size;
e Flat, greenfield sites adjacent to PG&E substations;
o PG&E to provide sites, permitting, grid interconnection; and

« Prevailing wage labor.

[1]

The program was subsequently changed up to 250 MW, with approximate
deployments of up to 25, 50, 50, 50 and 75 MW per year. PG&E assumed
that these changes would have negligible impact on the solar field cost
per MW.
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Technical data requested included:
Technology descriptions;

Physical weight and dimensions;
Materials of construction;

Performance ratings and curves showing the influence of varying ambient
and cell temperatures and solar radiation levels;

Degradation rates as a function of ambient and cell operating temperatures;
Laboratory stress test data used to support lifetime performance claims;

Field operating experiences, including deployment schedules by year of
manufacture and location, associated failure and degradation rates; and

Energy production at representative California locations (Bakersfield,
Fresno, Daggett, Sacramento) using the 30-year average

National Renewable Energy Laboratory (NREL) “Red Book” insolation and
weather data set.

Commercial data requested included:

Manufacturing capacities;
Sales volumes;
Warranty terms; and

Operating and maintenance costs.
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TABLE 4-1

CAPITAL COST ESTIMATE

PV UOG PROGRAM

$2009/KILOWAT (kW) DIRECT CURRENT (DC)(a)

(PG&E-1)

Line Weighted
No. Program Cost Element 2010 2011 2012 2013 2014 Average
1 PV System Contract 3,605 3,334 3,108 2,943 2,884 3,103

2 Land Acquisition, Site Preparation
and Permitting 270 268 265 262 259 264
3 Grid Interconnection 238 234 229 224 219 227
4 Security and SCADA 161 158 155 152 149 154
5 PG&E Supervisory Labor and
Consulting 174 87 87 87 48 84
Subtotal 4,448 4,081 3,843 3,667 3,559 3,831
Contingency 499 470 445 427 419 444
8 Total Project Cost 4,947 4,551 4,288 4,094 3,979 4,275

(@)

w

©® N O o bH

10

11

12

13

Costs are presented in year 2009 dollars.

As described in Chapter 2, PG&E intends to perform a competitive

solicitation for the PV UOG Program. The costs presented above are the result

of non-binding discussions with vendors.

C. Global Assumptions

In preparing the cost estimate used in this testimony, PG&E used the

following global project assumptions:[2]
e 250 MW program, consisting of 25 MW deployment in 2010, 50 MW in 2011,
2012 and 2013 and 75 MW in 2014;

e 5 MW average project size per site;

e Ground mounted systems on flat, already disturbed agricultural land;

e Seismic Zone 4;

o Construction to local building regulations, codes and standards;

e 10 acres of land per MW of solar field;

[21  As discussed in Chapter 2, actual deployment, project sizes, and locations
may vary from the assumptions used to develop the cost estimates.

4-3



© 00 N O O

10
11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28

D.

(PG&E-1)
e Annual performance degradation of 0.89 percent, which is consistent with a
typical warranty of 80 percent output at 25 years of operating life;[3]

e Inverters replaced after 10 years of operation; and

« 25-year economic life with zero salvage value/disposal cost.[4]

PV System Contract Cost

The estimated PV System Contract cost, Table 4-1, line 1, is based on
indicative price estimates provided by vendors, as mentioned above. The scope
of the contract is bundled (turnkey), engineering design, equipment
procurement, and construction (EPC). The system equipment includes panels,
mounting racks or trackers, inverters and medium voltage field transformers,
combiner boxes, fuse boxes and fuses, DC string wiring, alternating current (AC)
system wiring to the interconnection switchyard, and a performance monitoring
system. Construction costs are based on prevailing wage costs.

PG&E would provide the balance of system components: land and
permitting; grid interconnection; site preparation; site security; and a
System Control and Data Acquisition (SCADA) connection to the PG&E

communication network.

Land Acquisition, Site Preparation and Permitting

The estimated land acquisition, permitting, and site preparation costs are
indicated on line 2 of Table 4-1.

The estimated land cost is based on recent sales prices for Central Valley
crop land, escalated at 2 percent per year, and with 10 acres required per MW.
Given the need to develop land quickly, PG&E plans to use disturbed farmland,
preferably of marginal agricultural quality. PG&E plans to use land having high
insolation, as long as the price of the land and the grid interconnection costs are
reasonable. PG&E also plans to use its own “buffer” land surrounding existing
substations, to the extent that that land is not needed for future substation
expansion and can be easily permitted. Use of existing land would result in

[3]
[4]

This assumption and the two below it affect annual energy production and
operating costs, not the capital costs presented in Table 5-1.

This is a conservative assumption in that the PV systems are expected to still
be producing 80 percent of the original power output at the end of 25 years.
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PV UOG Program cost savings, to the benefit of customers. As discussed
earlier, PG&E may also deploy roof-mounted systems.

The land areas required to build solar fields make it important to use sites
that require minimal preparation and that are suitable for low-cost foundations.
PG&E conducted preliminary geotechnical surveys of 12 potential sites during
the fall of 2008. The geotechnical surveys of these sites indicated that there
were no major geotechnical or structural obstacles for PV development. Soil on
the sites consisted of varying amounts of low-plasticity clay (CL), silty sand (SM)
and clay sand (SC). This mélange of sand, soil, and silt is often termed “loam.”
None of the surveyed sites were in the Federal Energy Management
Administration (FEMA) 100-year flood plain. This lack of inundation potential
means there should be no caliche or significant amounts of cemented soil (which
would prevent driving PV panel support columns). The potential for steel and
concrete corrosion due to the soil can be mitigated with proper concrete mix
designs and steel coatings (e.g., galvanizing). The seismic hazard is generally
low with slight increases for sites in the Bakersfield area and for sites closer to
Interstate 5.

PG&E’s Geosciences department estimated site preparation costs using
best-judgment estimates for clearing minor vegetation, scarifying the upper
12 inches, and compacting. The estimate assumes that importing/disposing soil
or significant grading and drainage would not be required at any of the sites. If
additional features at the sites are desired (e.g., base rock, paving), these would
need to be added to the total development costs. Large amounts of vegetation

removal (e.g., vineyards) would also be extra.

Grid Interconnection

PG&E estimated interconnection costs for a variety of possible
configurations. Costs can vary significantly depending on the design and
capacity of the particular substation and feeder, the amount of MW to be
injected, and the location of the interconnection point. The value shown in
Table 4-1, line 3, corresponds to a mix of interconnection configurations that
PG&E judged most likely to be used in the PV UOG Program.
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G. Security and SCADA

Security includes fences and monitoring equipment. Security and plant
performance monitoring data are connected to the PG&E SCADA network.
The estimated cost, shown in Table 4-1, line 4, was developed by scaling costs
for similar, recently completed PG&E projects to the solar field dimensions,
expected site locations, and data requirements.

. PG&E Supervisory Labor, Consulting Support, and Permits

PG&E'’s cost estimate on line 5 of Table 4-1 is for labor and consulting
support to supervise land acquisition and permitting activities, to conduct
biological surveys, to conduct environmental site assessments, to locate
properties and negotiate land purchases, to prepare site plans and construction
bid documents, to prepare solicitation documents and evaluate and award bids,
to supervise field construction, to manage the PV UOG Program schedule and
budgets, and for fees, permits and implementation of permit terms and

conditions.

Contingency

PG&E used different contingency factors for the PV UOG Program cost
elements depending on the level of variability and uncertainty in the estimates:
a 10 percent contingency for the turnkey solar field, 33 percent for land
acquisition and permitting, 20 percent for grid interconnection, 15 percent for site
preparation, 18 percent for Security/SCADA, and 0 percent for supervisory labor
and consulting support. The contingency amount is shown on line 7 of
Table 4-1.

Pilot Project

PG&E plans to initiate the PV UOG Program by building a PV Pilot Project
starting in 2009. The estimated cost of the PV Pilot Project is $11.9 million. The
basis for this cost estimate is the same as for the larger PV UOG Program, as
described above. The PV system contract pricing is based on indicative vendor
quotations. The land cost was estimated to be zero, assuming PG&E land will
be used. The grid interconnection cost is based on a specific site under
consideration. Other costs are scaled from the baseline 5 MW project size to
the nominal 2 MW pilot size. No contingency costs are included in the
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PV Pilot Project estimate. If vendor bids are higher than estimated, PG&E will
reduce the size of the PV Pilot Project to match the targeted estimated cost.

. Conclusion

This chapter presents PG&E’s estimated capital costs for the PV UOG
Program. The capital costs presented in this chapter are reasonable and form
the basis of the revenue requirement and ratemaking presented in Chapter 6.
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A. Operations and Maintenance Costs: Photovoltaic Utility-Owned
Generation Program

1.

Introduction

This chapter describes the operating and design characteristics of the
Photovoltaic Utility-Owned Generation Program (PV UOG Program)
facilities, which determine the subsequent Operations and Maintenance
(O&M) expenditure requirements to support their ongoing safe, compliant,
reliable and cost-effective operation.[1] This chapter presents the O&M
expenses for the first five years of commercial operation that are used in the

development of the initial revenue requirement presented in Chapter 6.

Summary

After the PV facilities achieve commercial operation, O&M expenditures
will be required to ensure safe, compliant, reliable and cost-effective
operation. Pacific Gas and Electric Company’s (PG&E or the Company)
estimate of the O&M costs, including contingency, for the first five years of
operation is summarized in Table 5-1 below.

[1]

In this chapter, all references to the electrical output capability are presented
on an alternating current (AC) basis unless denoted otherwise. Costs are
represented in year 2009 dollars.
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TABLE 5-1
PACIFIC GAS AND ELECTRIC COMPANY
O&M COSTS INCLUDING CONTINGENCY
(2009 THOUSAND DOLLARS)

Line
No. Year of Operation First Second Third Fourth Fifth
1 PG&E Labor and Preventive Maintenance 619 889 1,159 1,428 1,833
2 Corrective Maintenance 31 94 157 220 315
3 Safety/Security/Compliance 29 87 146 204 291
4 Infrastructure 153 460 767 1,074 1,534
5 Consumables and Materials 6 17 28 39 55
6  Contracts 250 750 1,250 1,750 2,500
7 Contingency 218 459 701 943 1,306
8 Total O&M Including Contingency 1,306 2,756 4,207 5,657 7,833
1 3. Basis of Design and Cost Assumptions
2 This section describes the technical aspects of typical solar facilities
3 which were used as the basis for the O&M costs required to operate and
4 support the facilities. The UOG portion of the PV Program will consist of up
5 to 250 megawatts (MW) dispersed over a number of locations determined
6 by solar performance, interconnection cost, and land availability along with
7 other factors. Basic design components for the solar facilities include a
8 standard configuration consisting of “strings” of PV panels with each string
9 connected to a 0.5 MW or 1 MW inverter. Multiple strings and inverters
10 located on a project site determine the size of the installation up to 20 MW.
11 The O&M estimates are based upon the simplifying assumptions that the
12 average site will produce 5 MW and the 250 MW PV UOG Program total will
13 be installed according to the quantities shown in Table 5-2, below, and
14 outlined in Chapter 2.
TABLE 5-2
PACIFIC GAS AND ELECTRIC COMPANY
PROGRAM INSTALLATION QUANTITIES
Line
No. Year of Operation First Second Third Fourth Fifth
1 MW of installed PV Systems Per Year, AC 25 50 50 50 75
2 Cumulative MW of Installed PV Systems Per Year, AC 25 75 125 175 250
15 The O&M estimates are based upon a fixed-panel design. Movable
16 panels that track the motion of the sun have the potential to provide greater
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energy production than the fixed panel design, at increased capital and
ongoing maintenance expenditures. Should the Company ultimately choose
to implement a tracking panel design, additional O&M expenditures will be
required.

Because the volume of PV facilities installed may vary from year to year,
the annual O&M costs can be expressed on a normalized basis in terms of
dollars per kilowatt-year ($/kW-yr). Table 5-3, below, presents the O&M
costs in this fashion. As some costs vary directly with the volume of PV
facilities installed, the actual O&M expenditures required for a given year will

vary based upon the actual number of MW installed.

TABLE 5-3
PACIFIC GAS AND ELECTRIC COMPANY
O&M COSTS INCLUDING CONTINGENCY

($2009/KW-YR)
Line
No. Year of Operation First Second Third Fourth Fifth
1 Annual O&M ($/kW-yr) AC 52.24 36.75 33.66 32.33 31.33
4. Description of O&M Costs

As the solar facilities are brought online, PG&E will incur ongoing
O&M costs for their operation. O&M consists of labor, materials, and

contracts to support the routine O&M of the facilities.

a. PGA&E Labor and Preventive Maintenance
PG&E'’s staffing plan assumes that the PV facilities will be monitored
remotely from an existing PG&E facility with existing operating
personnel. Existing PG&E personnel will monitor the multiple solar sites
from a high level, with the ability to “drill down” to finer levels of detail for
troubleshooting and failure determination. Operating personnel will
monitor high-level information from each solar facility, including the
following:
1. PV site power output;
2. PV site power output relative to expected output, or deviation from
expected output;
3. PV site voltage output;
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4. Main breaker status; and
5. High level trouble alarms.
PG&E personnel will also monitor PV site security.

Additionally, PG&E personnel will perform regular anticipated
preventive maintenance tasks, including annual inspections of all solar
facility inverters, as well as instrument calibration, to ensure the solar
facilities operate in a safe, compliant, and reliable fashion. Other
preventive maintenance activities include minor maintenance such as
cleaning and replacement of inverter filters, infrared monitoring of key
electrical connections, and breaker maintenance.

Based on the standard site sizing assumption of 5 MW, at full build
out of the PV UOG Program, eight additional personnel will be required
to perform the monitoring and preventive maintenance for the PV
facilities. One contract manager will oversee the washing,
infrastructure, and miscellaneous contracts. One data analyst will
monitor system performance, and coordinate corrective and preventive
maintenance activities. Five field technicians will perform preventive
maintenance activities. One security person will oversee the additional
security support for the PV facilities. The contract manager and data
analyst will be added in the first year resulting in a higher $/kW-yr rate
for the first two years of operation. Additional personnel will be added
as build out takes place in the following years. Labor costs are based
on PG&E’s fully loaded costs and include benefits, payroll taxes,

overtime, and supervision.

Safety, Security and Compliance

Safety supplies, equipment, and training are included in the forecast
to ensure a safe and compliant workplace. Additionally, PG&E must
maintain security systems associated with the PV facilities to assure
employee and public safety. Finally, PG&E must ensure it is in
compliance with any permit requirements associated with these
PV facilities.

Infrastructure
The PV facilities require funding for certain infrastructure
maintenance activities typical for day-to-day operation of a solar facility.
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Examples include pest control, weed abatement, dust suppression,
perimeter fence and gate maintenance, and communication and data
acquisition software and hardware upgrades. These tasks will be
performed by contract personnel as necessary. Additionally,
miscellaneous equipment rentals and vehicles will be needed to perform
infrequent tasks.

Consumables and Materials

The PV facilities also require funding for minor consumables and
materials that are typical for day-to-day operation of a solar facility and
include inverter air filters, connectors, and replacement of non-warranty

covered components.

Corrective Maintenance

Actual PV facility performance will be compared to expected
performance and analyzed over time. PG&E personnel will monitor
performance and respond to changes in performance or other alarms as
necessary. If output drops below the expected value, and monitoring
personnel cannot determine the cause, field personnel will be
dispatched to troubleshoot the problem and perform any repairs that are
not covered under warranty or a vendor service agreement. Corrective
maintenance may include activities such as inverter repair and
replacement of broken panels. PG&E expects to secure multi-year
manufacturer’'s warranties for the inverters and panels and other
components. Even with these warranties, a certain degree of PG&E
support is required to diagnose equipment problems and facilitate repair

of warranty covered equipment.

Contracts: Panel Washing

At full build out of the PV UOG Program, roughly 2,500 acres of land
occupied by solar panels will be monitored for performance and washed
as needed. PG&E will establish a panel-washing contract to facilitate
this periodic maintenance function. Panel washing will be performed
seasonally on a scheduled basis. More frequent washing may be
required depending on the benefits of cleaning compared to the cost.
PG&E personnel will track performance output and trends to calculate

degradation rate and predict when panel washing should be scheduled
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to restore performance. PG&E personnel will oversee panel-washing
activities performed by contract personnel to ensure performance
requirements are met. Scheduled washing will be planned for two times
per year; more frequent washing may be required depending on the
benefits of cleaning compared to the cost.

g. Contracts: Vendor Service Agreement
Vendor service agreements are used in the industry as a way to
provide high reliability and efficiency of a solar facility. They provide
reliability and efficiency benefits while also providing predictable cost
streams. Vendor service agreements may be utilized to perform repair
or replacement of equipment that is not covered under warranty.

5. Contingency on O&M Costs
PG&E'’s estimate of ongoing O&M expenditures is based upon

estimates from solar equipment suppliers, consultants, and PG&E’s best
professional judgment. However, since PG&E does not have any significant
ownership experience with solar PV facilities, there is some uncertainty in
these estimates. Primary areas of uncertainty are driven by site specifics at
each project location. A site prone to panel fouling due to dust may require
more frequent cleaning than planned in order to maintain performance.
If greater than expected vegetation growth results in panel shading, more
aggressive weed abatement will be required. If the program results in many
sites separated by large distances, costs may increase due to greater
inefficiencies when compared to fewer sites that are located closer to each
other. Because the commercial operation date will vary over a period of
five years, O&M costs estimated today may be substantially different from
the forecast due solely to inflation varying from the assumed rate. Given the
uncertainties identified in the ongoing operation of the solar facilities, a
20 percent contingency has been applied to the O&M expenditures.

B. PV Pilot Project O&M Costs
In 2009, the Company will implement a PV Pilot Project that will become
operable in early 2010. Table 5-4 below, provides the O&M costs associated
with the PV Pilot Project based upon the same estimating methodology used for
the PV UOG Program.
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TABLE 5-4
PACIFIC GAS AND ELECTRIC COMPANY
PV PILOT O&M COSTS INCLUDING CONTINGENCY
(2009 THOUSAND DOLLARS)

Line
No. Year of Operation First Second Third Fourth Fifth
1 Total O&M Including Contingency 369 369 369 369 369

C. Conclusion

This chapter provides a reasonable estimate of the costs of operating and
maintaining the utility-owned solar facilities to be used in the development of the
revenue requirement presented in Chapter 6.
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 6
REVENUE REQUIREMENT AND RATEMAKING FOR PG&E’S
PHOTOVOLTAIC PROGRAM

A. Introduction

The purpose of this chapter is to present Pacific Gas and Electric
Company’s (PG&E or the Company) proposal for recovering the cost of PG&E'’s
proposed Photovoltaic Program (PV Program). This chapter addresses PG&E'’s
cost recovery proposal for the elements of the PV Program. Adoption of PG&E’s
ratemaking proposal for the PV Utility-Owned Generation Program (PV UOG
Program) will assure timely recovery of the reasonable cost of completing,
owning and operating the facilities as of the date of commercial operation, while
providing PG&E a strong incentive to develop and build the facilities at or below
the reasonable and prudent cost determined by the California Public Utilities
Commission (CPUC or Commission). In addition, this chapter describes the
proposed ratemaking recovery for PG&E's PV Pilot Project, land deposits, and
PV Power Purchase Agreement Program (PV PPA Program).

. Ratemaking Proposal for PV Programs

As discussed in Chapter 1, the components of the PV Program include:
PV UOG Program,;

PV Pilot Project;

Land deposits; and

PV PPA Program.

PG&E requests that the Commission adopt its ratemaking proposal

oD~

presented in this chapter for each element of the PV Program. The estimated
annual revenue requirement associated with the utility-owned components of the

PV Program is shown in Table 6-1.
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TABLE 6-1
PACIFIC GAS AND ELECTRIC COMPANY
SUMMARY OF UTILITY-OWNED PV PROGRAM REVENUE REQUIREMENTS
(THOUSANDS OF NOMINAL DOLLARS)

Line
No. 2010 2011 2012 2013 2014
1 PV UOG Program 13,559 47,744 87,685 123,755 168,629
2 PV Pilot 2,261 1,964 1,862 1,766 1,694
3 Land Deposits 675 573 433 291 110
4 Total Revenue 16,495 50,280 89,980 125,813 170,432
Requirement
1 The utility-owned and PPA components of the PV Program are described in
2 more detail below.
3 1. Ratemaking Proposal for 250 MW PV UOG Program
4 a. Recovery of Initial Capital Costs
5 PG&E estimates the capital cost to complete the PV UOG Program
6 to be $1.454 billion. This corresponds to the average capital cost target
7 of $4,275/kilowatt (kW) direct current (DC) for the 5-year,
8 250 megawatts (MW) PV UOG Program described in Chapters 2 and 4.
9 PG&E requests the Commission find that the annual price targets in
10 Table 6-2 are reasonable and prudent cost targets for the PV UOG

11 Program.

TABLE 6-2
PACIFIC GAS AND ELECTRIC COMPANY
$/kW CAPITAL TARGET BY YEAR
(2009 DOLLARS DC)(a)

Line

No. 2010 2011 2012 2013 2014 Average
1 $/kW $2009 DC 4,448 4,081 3,843 3,667 3,559 3,831
2 Contingency 499 470 445 427 419 444
3 $/kW Target $2009 DC 4,947 4,551 4,288 4,094 3,978 4,275

(a) PG&E will adjust actual program dollars based on Consumer Price Index (CPI) and DC to
alternating current (AC) conversion factor of 0.82.

12 PG&E requests that the initial revenue recovery of the PV UOG
13 Program be based on the estimated cost targets submitted by PG&E in
14 this Application. If the actual total capital costs are at or below the
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average target at the end of the 5-year PV UOG Program period, PG&E
will be allowed to recover the actual capital cost of the PV UOG
Program without any further reasonableness review. To the extent the
total capital costs are less than the average target, customers will be
refunded the difference. In the event that the average installed cost of
the PV UOG Program exceeds the average target, PG&E would be
allowed to recover the actual capital costs up to the average target. In
addition, PG&E would be entitled to file an application with the
Commission for recovery of amounts in excess of the average target to
the extent the amounts in excess are subsequently found to have been
reasonably incurred.

If circumstances cause the PV UOG Program to be terminated
early, the capital target would be the weighted average of the annual
targets for the years up to termination.

PG&E is requesting the rate of return on rate base equal to the
currently authorized rate of return of 8.79 percent adopted in
Decision 07-12-049 for 2008, plus 1 percent for renewable assets as
allowed by Decision 06-05-039.

Initial Revenue Requirement

To allow for recovery of the costs of owning and operating the UOG
PV facilities, PG&E requests that the Commission adopt an estimated
average revenue requirement per MW of installed capacity for each year
of the PV UOG Program, as shown in Table 6-3.
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TABLE 6-3
PACIFIC GAS AND ELECTRIC COMPANY
250 MW PV UOG PROGRAM
AVERAGE $/MW BY PROGRAM YEAR
(THOUSANDS OF NOMINAL DOLLARS)

Line Program

No. Year(a) 2010 2011 2012 2013 2014
1 2010 Projects 1,085 923 864 808 764
2 2011 Projects 1,008 857 802 749
3 2012 Projects 975 829 776
4 2013 Projects 953 811
5 2014 Projects 942

(@)

For purposes of this table, PG&E assumes the PV UOG Program starts on
January 1, 2010. PG&E proposes to start the PV UOG Program on the date the
first operational facility comes online, and that the first year will be 12 months
from that date. If there is a considerable delay in the start of the PV UOG
Program, these numbers may need to be updated for additional escalation.

The average annual revenue requirement in Table 6-3 is based on
the capital costs and the operation and maintenance (O&M) costs of the
PV UOG Program. The development of the average annual revenue
requirement is described in more detail in Section C below. PG&E
proposes to charge customers only for actual MW of capacity installed.
As of the date of each facility, PG&E will begin to accrue revenues equal
to the $/MW shown in Table 6-3 times the MW capacity of the facility.
For example, if in July 2010, a 1 MW facility becomes operational,
PG&E will begin to accrue revenue requirements of $90,417/month
($1,085,000/12 months) in the Utility Generation Balancing Account
(UGBA) for the next 12 months. In July 2011, the accrual for that facility
will be reduced to $76,917/month ($923,000/ 12 months). Recovery of
the 2010 revenue requirement will begin on January 1 of the following
year. This initial revenue requirement will remain in effect until
superseded by the revenues that will be established in a General Rate
Case (GRC) following commercial operation of the facility. PG&E
anticipates including these costs in the GRC filed subsequent to the
2011 GRC (currently expected in 2014).

Revenues for all of the components of PG&E’s PV Program will be
collected in generation rates. New rates to recover the PV UOG
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Program costs will be designed based upon the then-current adopted
methods for setting electric rates for generation revenue requirement

changes.

c. Adjustments to Initial Revenue Requirement

Before the end of each year of the PV UOG Program, PG&E will file
an advice letter to update the following year’s average annual revenue
requirement to reflect the then-current cost of capital, franchise and
uncollectibles factors, and property tax factors, if there have been
changes. Atthe end of the PV UOG Program, PG&E will file an advice
filing to revise the previous years’ revenue requirements to reflect the
actual capital cost of the program if the average installed cost is below
the capital target. As mentioned above, if the actual capital costs
exceed the target, PG&E can recover the costs in excess of the target
only after the costs are found reasonable in a separate application.

PG&E will establish a memorandum account to record the difference
between the revenue requirement booked to UGBA and the revenue
requirement based on the actual capital cost of the PV UOG Program. If
the actual capital costs are lower than the target, the amount in the
memorandum account will be returned to customers at the end of the
5-year program. If the actual capital costs exceed the target, the
amount in the memorandum account will only be collected upon a
finding that the costs above the target were reasonably incurred in a

separate application.

2. Ratemaking Proposal for PV Pilot Project

To allow for recovery of the costs of owning and operating the PV Pilot
Project, PG&E requests that the Commission adopt the estimated 2010
revenue requirement on line 2 of Table 6-1. The development of the
PV Pilot revenue requirement is described in more detail below in Section C.
PG&E proposes that the revenue requirement be recorded in UGBA as of
the date of commercial operation of the PV Pilot Project. After commercial
operation, PG&E will file an advice letter to update the revenue requirement
for the PV Pilot Project to reflect the actual capital costs of the PV Pilot
Project. This initial revenue requirement will remain in effect until

superseded by the revenues that will be established in a GRC following
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commercial operation of the facility. PG&E anticipates including these costs
in the GRC filed subsequent to the 2011 GRC (currently expected in 2014).

PG&E will establish a memorandum account to record the difference
between the revenue requirement booked to UGBA for the PV Pilot Project
and the revenue requirement based on the actual capital cost of the PV Pilot
Project. After commercial operation of the PV Pilot Project, PG&E will file an

advice letter to transfer the balance in the memorandum account to UGBA.

Ratemaking Proposal for Land Deposits

To allow for recovery of the carrying costs of land deposits prior to
operation of the PV facilities, PG&E proposes to include the land deposits in
Plant Held for Future Use (PHFU).[1] As PG&E places the PV facilities in
service the deposits will be transferred to plant in service as part of the
capital cost of the facility. Line 3 of Table 6-1 shows the revenue
requirement associated with the carrying costs of the deposits between the
time they are purchased and the time the costs are transferred to plant in
service. The development of the land deposits revenue requirement is
described in more detail below in Section C. When PG&E pays for the land
deposits it will accrue the revenue requirement in UGBA. PG&E will pro-rate

the UGBA accrual to reflect only the actual land deposit costs.

PV PPA Program Cost Recovery

PG&E proposes to recover the cost of the PV PPAs through its Energy
Resource Recovery Account (ERRA). The ERRA was established to record
the authorized ERRA revenue requirement and ERRA actual power costs to
determine the recovery of PG&E’s procurement plan power costs, excluding
costs associated with the California Department of Water Resources
(CDWR) power contracts. PG&E’s power costs include, as defined in
Decision 02-10-062 and modified by Decision 02-12-074, utility retained
generation (URG) fuels, Qualifying Facility (QF) contracts, inter-utility
contracts, California Independent System Operator (CAISO) charges,
irrigation district contracts and other PPAs, bilateral contracts, forward

[1]

For property acquired in advance for future utility use, the Commission may

allow the utility to earn a cash return on the cost of the property, without any
depreciation expense, until the time that the property is placed in service.
This type of property is referred to as Plant Held for Future Use.
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hedges, pre-payments and collateral requirements associated with
procurement, and ancillary services, along with other related power
procurement costs. Therefore, ERRA is the appropriate mechanism for
recovery of the costs associated with the PV PPAs.

Non-Bypassable Charge

Under Commission decisions, PG&E is entitled to recover stranded
costs associated with the PV Program through a non-bypassable charge.
For the PV PPA Program, PG&E is entitled to recover any stranded costs
associated with the PPAs over the entire term of the agreements.[Z] In
addition, stranded costs associated with the PV UOG Program can be
recovered for each facility installed for a 10-year period following commercial
operation of the facility.[3] PG&E will implement the non-bypassable charge
cost recovery for the PV Program consistent with the Commission’s direction
in Decision 08-09-012.

C. Development of PV Program Revenue Requirements

1.

250 MW PV UOG Program Revenue Requirement
Table 6-4 shows the average MW installed by Program Year for the PV
UOG Program.
TABLE 6-4
PACIFIC GAS AND ELECTRIC COMPANY
250 MW PV UOG PROGRAM
AVERAGE MW INSTALLED BY PROGRAM YEAR
Line
No. Program Year 2010 2011 2012 2013 2014
1 2010 Projects 12.5 25 25 25 25
2 2011 Projects 25 50 50 50
3 2012 Projects 25 50 50
4 2013 Projects 25 50
5 2014 Projects 37.5

The estimated annual revenue requirement for 2010 through 2014 for
each year of the PV UOG Program commercial operation is shown in
Table 6-5.

[2]
[3]

D.08-09-012, pp. 55-57.
D.04-12-048, Conclusion of Law 16; D.08-09-012, pp. 52-55.
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TABLE 6-5
PACIFIC GAS AND ELECTRIC COMPANY
250 MW PV UOG PROGRAM
REVENUE REQUIREMENT BY PROGRAM YEAR
(THOUSANDS OF NOMINAL DOLLARS)

Line

No. Year 2010 2011 2012 2013 2014
1 2010 Projects 13,559 23,066 21,600 20,200 19,092
2 2011 Projects - 25,205 42,830 40,077 37,446
3 2012 Projects - - 24,369 41,445 38,800
4 2013 Projects - - - 23,829 40,557
5 2014 Projects - - - - 35,308
6 Total 13,559 48,270 88,799 125,551 171,202

The revenue requirements in Table 6-5 were developed by multiplying
the average $/MW in Table 6-2 by the average MW installed for each
PV UOG Program year in Table 6-4.

As mentioned above, PG&E requests that the Commission adopt the
average revenue requirements/MW in Table 6-2. As PV facilities are
installed, PG&E will accrue revenues in UGBA equal to the installed capacity
multiplied by the average $/MW in Table 6-2. This allows for flexible
deployment of the PV UOG Program without potential large over- or

under-collection of revenues.

Development of Average Revenue Requirement per MW
Table 6-6 shows development of the average revenue requirement for
2010 to 2014 for the 2010 projects of the PV UOG Program.
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TABLE 6-6
PACIFIC GAS AND ELECTRIC COMPANY
250 MW PV UOG PROGRAM
REVENUE REQUIREMENT FOR 2010 PROJECTS
(THOUSANDS OF NOMINAL DOLLARS)

lf\llrc]f Description 2010 2011 2012 2013 2014
1 Operating Revenue 27,117 22,645 21,076 19,617 18,458
2 Operating Expenses
3 Fixed O&M 1,359 982 923 910 903
4 Uncollectibles 70 58 54 51 48
5 Franchise Requirements 205 171 159 148 139
6 Subtotal Expenses 1,634 1,212 1,137 1,108 1,090
7 Taxes
8 Property 1,862 1,788 1,714 1,640 1,566
9 State Corporation Franchise 1,151 236 243 210 198
10 Federal Income 5,395 3,740 3,701 3,317 3,032
11 Subtotal Taxes 8,408 5,764 5,659 5,168 4,797
12 Depreciation 6,259 6,259 6,259 6,259 6,259
13 Total Operating Expenses 16,301 13,235 13,055 12,535 12,145
14 Net for Return 10,816 9,410 8,021 7,082 6,312
15  Weighted Average Ratebase 110,484 96,115 81,926 72,338 64,475
16 Rate of Return 9.79% 9.79% 9.79% 9.79% 9.79%
17 MW Installed 25 25 25 25 25
18  Average $/MW 1,085 906 843 785 738

The development of the average $/MW for PV UOG Program years
2011 through 2014 are shown in the supporting workpapers to this chapter.

a. Operation and Maintenance
The O&M expense shown on line 3 of Table 6-6 is the estimated
cost of operating and maintaining the PV UOG Program. The
development of these costs is presented in Table 6-7.
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TABLE 6-7
PACIFIC GAS AND ELECTRIC COMPANY
DEVELOPMENT OF PV UOG PROGRAM O&M EXPENSE
2010 PROJECTS
(THOUSANDS OF DOLLARS)

2010 2011 2012 2013 2014

O&M Expenses — $2009 AC 1,306 919 841 808 783
Escalation 53 63 82 101 119

Total O&M Expense 1,359 982 923 910 903

Line 1 of Table 6-7 is the constant dollar O&M expense forecast for
the 2010 Projects of the PV UOG Program included in the O&M forecast
from Chapter 5. Line 2 is the escalation from constant 2009 dollars to
nominal dollars.[4] Line 3 is the total nominal O&M for the 2010
Projects of the 250 MW PV UOG Program.

Uncollectibles and Franchise Expense

Uncollectible accounts expenses and franchise fees are shown on
lines 4 and 5, respectively, of Table 6-6. These amounts are a function
of revenue requirements and are developed using historical factors.
The initial revenue requirement will be adjusted to reflect the
then-current franchise and uncollectibles factors by advice letter as
discussed above.

Property Taxes

Line 8 of Table 6-6 is the estimated property tax for the PV UOG
Program. Property taxes are calculated based on the value of plant as
of the property tax lien date multiplied by a property tax factor based in
the historical relationship of property tax assessments to recorded plant
balances. The initial revenue requirement will be adjusted to reflect the
then-current property tax factor by advice letter as discussed above.

State and Federal Income Tax
Estimated California Corporation Franchise Tax (CCFT) and federal

income tax (FIT) are shown on lines 9 and 10, respectively, of Table 6-6.

[4]

The O&M labor costs have been escalated using terms from PG&E’s most
recent labor contracts. The non-labor O&M costs have been escalated using
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CCFT and FIT expenses are estimated based on net operating income
before income taxes. Current tax law has been utilized to compute
income taxes for the facility.

FIT expense, including deferred income tax, is calculated by
multiplying the currently effective corporate FIT rate of 35 percent by
applicable federal taxable income. Similarly, state income tax expense
is calculated by multiplying the statutory rate of 8.84 percent of state
taxable income. Following established Commission policy, FITs are
computed on a normalized basis. Deferred FITs are calculated as the
difference between book depreciation and federal tax depreciation times
the federal tax rate. The Accumulated Deferred FIT is included as a
credit to rate base. Federal tax depreciation is based on the 5-year
Modified Accelerated Cost Recovery System (MACRS) schedule.

As a result of the Jobs Act of 2004, PG&E is eligible to receive an
additional FIT deduction (as of the date of this filing, California has not
conformed to this act). The Jobs Act of 2004 includes a provision that
allows a tax deduction for goods manufactured and produced in the
United States. The deduction is computed as a percentage of the net
taxable income of a taxpayer derived from the manufacture or
production of such goods.[5] The rate is phased in beginning at
3 percent for 2005, and increasing to 9 percent beginning in 2010.
Production of electricity qualifies for the deduction; the transmission and
distribution of electricity does not. The initial revenue requirement
calculation reflects the appropriate tax savings associated with the Jobs
Act of 2004.

State income taxes are calculated on a flow-through basis. State
tax depreciation is based on a Double Declining Balance (DDB) method

over 20 years.

[5]

The Internal Revenue Code (IRC) section uses the term qualified production
activities income and defines that as gross receipts, reduced by the sum of:
(1) cost of goods sold that are allocable to the receipts; (2) other deductions,
expenses, or losses that are directly allocable to such receipts; and (3) a
proper share of other deductions, expenses, and losses that are not directly
allocable to such receipts or another class of income. Internal Revenue
Code §199(c)(1).
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Depreciation Expense
Depreciation expense (line 12 of Table 6-6) is determined by
dividing the plant balance by the 25 year expected life of the facility.
This approach assumes zero net salvage for the PV facilities. In the
GRC in which the PV Program is included, we will present a detailed
depreciation and decommissioning study for the PV facilities.

Return on Rate Base

Return on rate base (line 14 of Table 6-6) is calculated by
multiplying the estimated rate base by 9.79 percent. This rate of return
equals the currently authorized rate of return of 8.79 percent adopted in
Decision 07-12 049 for 2008, plus 1 percent for renewable assets as
allowed by Decision 06 05 039. The return on rate base will be adjusted
to reflect the currently authorized rate of return in effect at the time of
the advice filing prior to commercial operation. The initial revenue
requirement will be adjusted to reflect the then-current authorized rate of
return by advice letter as discussed above.

Megawatts Installed

Line 17 of Table 6-6 shows the megawatts expected to be installed
in year 1 of the 250 MW PV Program.
Average $/MW

In line 18 of Table 6-6, the average $/MW, is derived by dividing
line 1 by line 13.
PV UOG Program Rate Base

Table 6-8 shows estimated weighted average rate base for the PV

UOG Program for the first year of commercial operation.
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TABLE 6-8

PACIFIC GAS AND ELECTRIC COMPANY

RATEBASE 2010 PROJECTS

(THOUSANDS OF NOMINAL DOLLARS)

(PG&E-1)

2010 2011 2012 2013 2014

Plant 160,685 160,685 160,685 160,685 160,685
Less Adjustments

Deferred Taxes 3,594 13,478 23,183 28,287 31,665
Deferred ITC 43,477 41,702 39,928 38,153 36,379
Subtotal Adjustments 47,071 55,181 63,111 66,440 68,044
Accumulated Depreciation 3,130 9,389 15,648 21,907 28,166
Weighted Average Ratebase 110,484 96,115 81,926 72,338 64,475

A discussion of the substantive components of rate base shown in

Table 6-8 follows:

(1)

(2)

()

(4)

Plant

Line 1 of Table 6-8 shows the Plant in Service balance for the
first year of the PV UOG Program. This is equal to the 2010 total
capital expenditures from line 11 of Table 6-9.

Accumulated Deferred Taxes

Accumulated Deferred Federal Taxes are shown as a deduction
from rate base in line 3 of Table 6-8. This is calculated according to
the income tax normalization provision of the Economic Recovery
Tax Act, and is consistent with the calculation of FIT expense
described above.
Accumulated Deferred ITC

Accumulated Deferred Investment Tax Credit (ITC) is shown on
line 4 of Table 6-8. The ITC for the facilities is handled consistent
with the ratemaking treatment of ITC approved by the Commission
in Decision 93848, and IRC Sections 50(d)(2) and 46(f)(1).
Accumulated Depreciation

The estimated accumulated depreciation is deducted from rate
base as shown on line 6 in Table 6-8.
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TABLE 6-9

PACIFIC GAS AND ELECTRIC COMPANY

DEVELOPMENT OF PV PROGRAM CAPITAL EXPENDITURES

(PG&E-1)

into total capital expenditures on a nominal AC basis with

contingency and overheads. Table 6-9 shows this conversion.

Chapter 4 presents capital dollars for the PV UOG Program on
a $/kW DC basis in constant 2009 dollars. In order to determine the

revenue requirement, it is necessary to convert the $/kW numbers

Lin

e

No. 2010 2011 2012 2013 2014

1 $/kw 2009% DC 4,448 4,081 3,843 3,667 3,559

2 Contingency 499 470 445 427 419

3 $/kW Target 2009$ DC 4,947 4,551 4,288 4,094 3,979

4 Escalation 77 159 251 333 411

5  $/kW Nominal $ 5,025 4,710 4,539 4,426 4,389

6  DC/AC Conversion 1,103 1,034 996 972 963

7 $/kW Nominal $ AC 6,128 5,744 5,535 5,398 5,353

8 Overheads 300 270 261 255 249

9  $/kW Nominal AC 6,427 6,014 5,796 5,653 5,601

10  Capacity (in MW) 25 50 50 50 75

11 Total Capital Expenditures(a) 160,685 300,712 289,824 282,665 420,094 = 1,453,979
(a) In Thousands of Dollars

7 3. Revenue Requirement for PV Pilot Project

8 Table 6-10 shows the development of the revenue requirement for the
9 PV Pilot Project. Table 6-11 shows the development of the rate base used
10 in Table 6-10. See Section C2 above for an explanation of the components
11 of Tables 6-10 and 6-11.
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TABLE 6-10
PACIFIC GAS AND ELECTRIC COMPANY
PV PILOT PROJECT REVENUE REQUIREMENT
(THOUSANDS OF NOMINAL DOLLARS)

Lin
e
No. 2010 2011 2012 2013 2014
1 Operating Revenue 2,261 1,964 1,862 1,766 1,694
2 Fixed O&M 383 396 411 425 440
3 Uncollectibles 6 5 5 5 4
4 Franchise Requirements 17 15 14 13 13
5 Subtotal Expenses 406 416 429 443 457
6 Taxes
7 Property 137 132 126 121 115
8  State Corporation Franchise 80 10 10 8 7
9 Federal Income 384 261 258 228 207
10  Subtotal Taxes 601 402 394 357 329
11 Depreciation 475 475 475 475 475
12 Total Operating Expenses 1,482 1,293 1,298 1,275 1,261
13  Net for Return 779 671 564 492 433
14  Weighted Average Rate Base 7,957 6,850 5,758 5,023 4,424
15 Rate of Return 9.79% 9.79% 9.79% 9.79% 9.79%
TABLE 6-11
PACIFIC GAS AND ELECTRIC COMPANY
PV PILOT PROJECT RATE BASE
(THOUSANDS OF NOMINAL DOLLARS)
Line
No. Description 2010 2011 2012 2013 2014
1 Plant 11,867 11,867 11,867 11,867 11,867
2 Less Adjustments
3 Deferred Taxes 280 1,051 1,807 2,205 2,468
4 Deferred ITC 3,392 3,254 3,115 2,977 2,838
5 Subtotal Adjustments 3,672 4,304 4,922 5,182 5,307
6 Accumulated Depreciation 237 712 1,187 1,661 2,136
7 Weighted Average Ratebase 7,957 6,850 5,758 5,023 4,424
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Table 6-12 shows the development of the revenue requirement for the

land deposit costs. As mentioned above, this revenue requirement is

intended to recover the carrying costs associated with the time between

payment of the land deposit and their inclusion in the cost of the PV

facilities.
TABLE 6-12
PACIFIC GAS AND ELECTRIC COMPANY
LAND DEPOSIT REVENUE REQUIREMENT
(THOUSANDS OF NOMINAL DOLLARS)
Line
No. 2010 2011 2012 2013 2014
1 Operating Revenue 675 573 433 291 110
Operating Expense
2 Uncollectibles 2 1 1 1 0
3 Franchise Requirements 5 4 3 2 1
Subtotal Operating expenses 7 6 4 3 1
Taxes
5 Property 53 45 34 23 9
6 State Corporation Franchise 43 36 27 18 7
7 Federal Income 154 131 99 66 25
8 Subtotal Taxes 250 212 160 108 41
9 Net For Return 419 355 269 181 68
10 Weighted Average Rate Base 4,762 4,037 3,055 2,054 774
TABLE 6-13
PACIFIC GAS AND ELECTRIC COMPANY
LAND DEPOSIT RATE BASE
(THOUSANDS OF NOMINAL DOLLARS)
Payment 2010 2011 2012 2013 2014
Land in PV Facilities 4,208 8,583 8,755 8,930 13,663
Deposit Allocation to 5,000 477 972 992 1,012 1,548
Projects
Plant Held for Future Use
Balance
Beginning Balance 5,000 4,523 3,551 2,559 1,548
Transfer to PV Facilities (477) (972) (992) (1,012) (1,548)
Ending Balance 4,523 3,551 2,559 1,548 -
Average Balance 4,762 4,037 3,055 2,054 774
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. Levelized Cost of Energy for PV UOG Program

The levelized cost of energy for the PV UOG Program is
$295/megawatt-hour. The $295/megawatt-hour is determined by dividing the
net present value (NPV) of the UOG revenue requirement for the life of the
program by the NPV of the expected generation of the PV facilities. See the
equation below for the development of the levelized cost of energy.

LEVELIZED COST OF ENERGY

(@) (b) (c)=(2)*1000/(b)
NPV 1,367,734 4,635,828 295

The annual revenue requirement assumptions shown above are the same
as those used in the UOG revenue requirement in Section C, except that
contingency is excluded from the capital expenditures. The generation
estimates assume a 24 percent capacity factor with annual degradation of

0.89 percent.

. Conclusion

PG&E requests the Commission to:
e Adopt the Capital Cost Targets in Table 6-2 as reasonable and prudent
capital costs for the PV UOG Program;

o Adopt the Average $/MW Revenue Requirements in Table 6-3 for the
PV UOG Program,;

e Allow PG&E to establish a Memorandum Account to record the difference
between the revenue requirement booked to UGBA and the revenue
requirement based on the actual capital cost of the PV UOG Program;

e Approve PG&E’s proposal to true-up the Revenue Requirement of the PV
UOG Program to reflect the actual capital costs of the program if the actual

costs are below the target;

o File for recovery of revenue requirement for capital costs above the target
and be allowed to recover those revenue requirements only if the

Commission finds that the costs above the target were reasonably incurred;

o Adopt PG&E’s proposed revenue requirement for the PV Pilot Project;
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e Allow PG&E to establish a memorandum account to record the difference
between the revenue requirement booked to UGBA for the PV Pilot Project
and the revenue requirement based on the actual capital cost of the PV Pilot

Project;

« Allow PG&E to file an advice letter to transfer the balance in the
memorandum account to UGBA after commercial operative of the PV Pilot
Project;

e Adopt PG&E’s proposal for PHFU treatment for land deposits;
e Approve recovery of PV PPA costs through ERRA;

e Approve a Non-Bypassable Charge for the PV PPAs for the life of the

contracts;

e Approve a Non-Bypassable Charge for the PV UOG Program facilities for
10 years following commercial operation; and

e Approve a 1 percent increase in the rate of return on rate base for both the
PV UOG Program and the PV Pilot Project.

The Commission should adopt PG&E’s ratemaking proposal for the
PV Program, as it is just and reasonable and will assure PG&E of timely cost
recovery of the reasonable cost of the PV Program. PG&E'’s ratemaking
proposal also provides PG&E a strong incentive to develop and build the utility-
owned PV facilities at or below the prudent and reasonable cost determined by
the Commission, and avoids the need for an after-the-fact reasonableness
review in the event the project costs are below the target amounts. It will also
allow for timely recovery of the costs associated with the PV PPA program.
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PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUALIFICATIONS OF DOUG HERMAN

Please state your name and business address.
My name is Doug Herman, and my business address is Pacific Gas and
Electric Company, 245 Market Street, San Francisco, California.
Briefly describe your responsibilities at Pacific Gas and Electric Company
(PG&E or the Company).
| am a senior project manager in the Renewable Resource Development
Department. | am responsible for developing utility owned renewable
energy projects.
Please summarize your educational and professional background.
| received a Bachelor of Science degree in mechanical engineering from the
University of Santa Clara and a Master of Science degree in energy and
resources from the University of California, Berkeley.

| began my current employment with PG&E in 2006 as a senior
regulatory specialist in the Energy Proceedings Department. From 2004 to
2006, | was a power industry consultant. From 1993 to 2004, | was a
program manager at the Electric Power Research Institute (EPRI) where |
managed various emerging technology research, development and
demonstration projects. From 1982 to 1993, | managed emerging
technology demonstration projects at PG&E in the Mechanical and Nuclear
Engineering Department.
What is the purpose of your testimony?
| am sponsoring the following testimony in PG&E’s Photovoltaic Program
Application:
o Exhibit (PG&E-1), “Photovoltaic Program Prepared Testimony”:

- Chapter 4, “Capital Costs.”
Does this conclude your statement of qualifications?

Yes, it does.
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PACIFIC GAS AND ELECTRIC COMPANY

STATEMENT OF QUALIFICATIONS OF GARRETT P. JEUNG

Please state your name and business address.
My name is Garrett P. Jeung, and my business address is Pacific Gas and
Electric Company, 245 Market Street, San Francisco, California.
Briefly describe your responsibilities at Pacific Gas and Electric Company
(PG&E or the Company).
| am a senior director in the Energy Supply Department of Energy
Procurement. My primary responsibility is to negotiate long-term energy
contracts.
Please summarize your educational and professional background.
| received a Bachelor of Science degree in mechanical engineering and a
Masters degree in Business Administration from the University of California,
Berkeley. Previously, | was employed by PG&E Corporation’s Energy
Services as director of Electric Operations and as Chief Strategy Officer of
E-lec Trade.
What is the purpose of your testimony?
| am sponsoring the following testimony in PG&E’s Photovoltaic (PV)
Program Application:
e Exhibit (PG&E-1), “Photovoltaic Program Prepared Testimony”:

- Chapter 3, “Photovoltaic Power Purchase Agreement Program.”
Does this conclude your statement of qualifications?
Yes, it does.
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PACIFIC GAS AND ELECTRIC COMPANY

STATEMENT OF QUALIFICATIONS OF MICHAEL L. JONES

Please state your name and business address.

My name is Michael L. Jones, and my business address is Pacific Gas and
Electric Company, 245 Market Street, San Francisco, California

Briefly describe your responsibilities at Pacific Gas and Electric Company
(PG&E or the Company).

| am the director of Generation Development, responsible for developing
new generation project opportunities for Utility-Owned Generation (UOG).
Please summarize your educational and professional background.

| received a Bachelor of Science degree in Mechanical Engineering from
Washington State University in 1983 and a Master of Business
Administration degree from John F. Kennedy University in 1993. | am a
registered Mechanical Engineer in the State of California.

In 1983, | joined PG&E as a power production engineer at one of the
Company’s fossil power plants. From 1983 to 1995, | progressed in both
management and technical areas of fossil power plant management,
staffing, engineering, operations, maintenance, design, construction, and
project management throughout the company’s fossil fleet. | trained and
guided plant personnel in technical fields such as instrumentation, controls
and tuning, vibration and balancing, efficiency testing and evaluation, boiler
and turbine design, troubleshooting, and root cause analysis. | ultimately
became the plant engineer for the Pittsburg and Contra Costa Power Plants.

From 1995 to 1998 | worked for PG&E Enterprises, PG&E’s unregulated
affiliate, in a variety of areas including oversight of our unregulated domestic
and international generating investments. Additionally, | supported
acquisition efforts of electric distribution companies in Australia and
South America and power plant acquisition and development efforts in
Australia. Work activities included the bid process, due diligence, and
development of acquisition transition plans to cover all aspects of the
operation of the business including capital investment, operations and
maintenance, staffing, industrial relations, and environmental management.
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From 1998 to 1999, | returned to PG&E as director of Generation Asset
Divestiture and was assigned the task to sell Pittsburg, Contra Costa and
Potrero Power Plants, and the Geysers geothermal generating facility as
part of PG&E’s asset divestiture requirements.

From 1999 to 2001, | was the director and plant manager of
Hunters Point Power Plant, a 423 MW conventional fossil and combustion
turbine power plant located in San Francisco, California.

As director of Business Projects from 2001 to 2002, | lead a diverse
team consisting of operating, inside and outside legal, regulatory,
government, corporate, and financial personnel in the Company’s
bankruptcy Plan of Reorganization transaction effort for the Generation
business.

From 2002 to 2006, | was the director of Hydro Operations and
Maintenance (O&M). My duties were to lead the O&M organization
consisting of 330 people focused on day-to-day safe, reliable, excellent
operation of nearly 3,900 MW of hydroelectric generating facilities,
organized as 110 generators located in 68 powerhouses in central and
northern California. In 2006 to 2007, | worked on the Company’s Business
Transformation efforts. In my current assignment as director of
New Generation Projects, my duties are to develop conventional fossil and
hydro power project opportunities for utility investment as well as support the
company’s solar generation efforts. In the past, | have sponsored testimony
for operations and maintenance for Gateway Generating Station
(Contra Costa Unit 8) and Tesla Generating Station.

What is the purpose of your testimony?

| am sponsoring the following testimony in PG&E’s Photovoltaic (PV)
Program Application:

e Exhibit (PG&E-1), “Photovoltaic Program Prepared Testimony”:

- Chapter 5, “Operations and Maintenance Costs.”

Does this conclude your statement of qualifications?

Yes, it does.
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PACIFIC GAS AND ELECTRIC COMPANY

STATEMENT OF QUALIFICATIONS OF BRIAN M. McDONALD

Please state your name and business address.
My name is Brian M. McDonald, and my business address is Pacific Gas
and Electric Company, 245 Market Street, San Francisco, California.
Briefly describe your responsibilities at Pacific Gas and Electric Company
(PG&E or the Company).
| am the director of Renewable Resource Development in the Energy Supply
organization.
Please summarize your educational and professional background.
| received a Master of Business Administration degree from St. Mary’s
College of California, a Bachelor of Science degree in Mechanical
Engineering from California State University, Sacramento and an
Environmental Management Certification from University of California,
Berkeley. | am a registered Professional Engineer in the state of California.
I've been a professional in the power, energy, and chemical sector for
over 20 years. My expertise is in project development, including project
siting/permitting/licensing, financing, project management, and construction
management. Prior to joining PG&E in September 2008, | was
Vice President of Development and co-founder of Third Planet Windpower.
Prior to that, | held various positions at Calpine Corp., including Director of
Project Development, Director of Renewables and New Technologies, and
Director of Origination. Prior to that, | worked for Enpower (an Independent
Power Producer (IPP) in California) as a Program Manager. Prior to that, |
worked for several Fortune 500 multinational engineering, procurement, and
production (EPC) companies responsible for strategy and program
management execution of both national and international multi-billion dollar
infrastructure projects in the power, energy, and chemical sectors. | have
been involved with the development of over 15,000 MW of both gas-fired
combined cycle and renewable power plants across the United States.
What is the purpose of your testimony?
| am sponsoring the following testimony in PG&E’s Photovoltaic (PV)

Program Application:

BMM-1



A O N

Q5
A5

(PG&E-1)
o Exhibit (PG&E-1), “Photovoltaic Program Prepared Testimony”:
- Chapter 2, “Photovoltaic Utility-Owned Generation Program.”
Does this conclude your statement of qualifications?
Yes, it does.
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PACIFIC GAS AND ELECTRIC COMPANY

STATEMENT OF QUALIFICATIONS OF JOSEPH F. O'FLANAGAN
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Please state your name and business address.
My name is Joseph F. O’Flanagan, and my business address is Pacific Gas
and Electric Company, 77 Beale Street, San Francisco, California.
Briefly describe your responsibilities at Pacific Gas and Electric Company
(PG&E or the Company).
| am a director in the Senior Vice President — Generation organization and
am responsible for various regulatory matters.
Please summarize your educational and professional background.
| received a Bachelor of Science degree in Marine Engineering from the
United States Merchant Marine Academy at Kings Point, New York, in 1975.
| also attended the Harvard Graduate School of Business Administration,
where | was a candidate for a Masters in Business Administration degree.
Prior to joining PG&E in 1979, | served as an engineering officer on
ocean-going merchant vessels. Prior to assuming my present position at
PG&E, | held the positions of rate economist in the Rates Department,
senior valuation engineer in the Valuation Department, supervisor in the
Revenue Requirements Department, manager in the Rates, Market Planning
and Research, and Revenue Requirements Departments, and director of the
Budget, Tax, and Capital Accounting Departments.
What is the purpose of your testimony?
| am sponsoring the following testimony in PG&E’s Photovoltaic (PV)
Program Application:
e Exhibit (PG&E-1), “Photovoltaic Program Prepared Testimony”:
- Chapter 6, “Revenue Requirement and Ratemaking for PG&E'’s
Photovoltaic Program.”
Does this conclude your statement of qualifications?
Yes, it does.
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PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUALIFICATIONS OF FONG WAN

Please state your name and business address.

My name is Fong Wan, and my business address is Pacific Gas and Electric
Company, 245 Market Street, San Francisco, California.

Briefly describe your responsibilities at Pacific Gas and Electric Company
(PG&E or the Company).

| am a Senior Vice President, Energy Procurement. In this position | am
responsible for gas and electric supply planning and policies, market
assessment and quantitative analysis, supply development, procurement,
and settlement.

Please summarize your educational and professional background.

| graduated from Columbia University in 1984 with a Bachelor of Science
degree in Chemical Engineering and from University of Michigan in 1986
with a Master of Business Administration degree.

From 1986 to 1988, | worked as a business analyst with Exxon U.S.A.
| began work with PG&E in 1988 as a financial analyst in the financial
planning and analysis area. | was promoted to senior financial analyst in
1989 and to manager in 1991. In this area, | worked on recommendations
involving capital structure and dividend policies, as well as various capital,
acquisition, and divestiture analyses.

From 1992-1993, | was on a special assignment working on the
decontracting of Canadian gas supply contracts. In this capacity, | oversaw
financial and economic analyses and participated in contract negotiations
with suppliers.

In 1994, | joined the Product and Sales Department in California Gas
Transmission. | was promoted to director of the department in 1995, where |
was responsible for the sales of interstate and intrastate gas transmission
capacity and gas storage-related services. | also participated in the
development of Gas Accord.

In 1996, | transferred as director to the Power Market Planning
Department and the Energy Trading Department. Here, | participated in
market structure activities involving the California Independent System

FW-1
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Operators (CAISO) and Power Exchange (PX), and oversaw electric supply
planning and trading activities.

In 1997, | left PG&E and joined PG&E Corporation’s Energy Trading
subsidiary of the National Energy Group, in Bethesda, Maryland. | was
promoted to Vice President of Structured Trading in 1999 and my
responsibilities encompassed all complex, structured transactions at
Energy Trading.

In 1999, | joined AltaGas Inc., in Calgary, Alberta. At AltaGas, | was
Senior Vice President and Chief Operating Officer, overseeing all trading,
acquisition, strategy and planning, operations, and engineering activities for
this midstream gas company.

In 2000, I rejoined PG&E Corporation as Vice President of
Risk Initiative, in San Francisco. | participated in PG&E’s Plan of
Reorganization and advised on power procurement issues.

In 2004, | rejoined PG&E as Vice President of Power Contracts and
Electric Resource Development. | oversaw all existing power contracts,
including qualifying facility, renewable generation, and irrigation district
contracts. In addition, | was also responsible for acquiring all long-term
supply needs via contracts or generation ownership.

In 2006, | assumed the position of Vice President of
Energy Procurement.

In 2008, | assumed my current position as Senior Vice President of
Energy Procurement.

What is the purpose of your testimony?

| am sponsoring the following testimony in PG&E’s Photovoltaic (PV)

Program Application:

o Exhibit (PG&E-1), “Photovoltaic Program Prepared Testimony”:

- Chapter 1, “Policy Chapter: Executive Summary and Overview of

Application.”

Does this conclude your statement of qualifications?

Yes, it does.

FW-2



Summary of PV Potential
Assessment in RETI and

the 33% Implementation
Analysis
Re-DEC Working Group Meeting
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" M
Renewable Energy Transmission Initiative

RETI is a statewide planning process

to identify transmission projects needed
to accommodate California’s renewable energy goals.

m California law requires 20% of retail energy sales to
come from renewable sources by 2010. The state has
also adopted the goal of 33% by 2020.

m Development of renewable generation has slowed in CA.
Transmission is a limiting factor.

m RETI is facilitating planning and permitting for
competitive renewable energy zones (CREZs)

ics, Inc. E 2
BLACK & VEATCH
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Solar in RETI

m Large Scale — 150-200 MW, solar thermal or
solar PV. Detailed analysis.

m Distributed Wholesale Generation — 20 MW
solar PV near substations. Very rough analysis.

m Smaller Systems — Behind the meter

applications. Assumed to happen as part of
RETI “Net Short” calculation.

December 9, 2009 [ 63 Energy and Environmental Economics, Inc
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Example RETI Phase 1 Solar Projects
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Solar PV Did Not Play a Significant
Role In RETI Phase 1 (2008)

m Conventional tracking crystalline
technology too expensive to compete

m Thin film technology deemed not fully
proven and commercially available

m Thin film sensitivity showed potential for
large scale competitiveness — if costs
could be reduced ($3700/kW..)

December 9, 2009 [ 63 Energy and Environmental



CPUC 33% RPS Implementation
Analysis

m CPUC commissioned 33% RPS Implementation Analysis as part of
long-term procurement planning (LTPP) proceeding

m Goals of analysis:

Inform decision-makers about the likely cost and environmental impacts
of implementing a 33% Renewables Portfolio Standard by 2020

|dentify barriers to implementing a 33% RPS by 2020 and most likely
timelines for achieving 33%

Inform decision-makers about the potential need for new transmission
and new resources to integrate intermittent renewables

Inform California utilities’ 2010 long-term procurement plans

m Report with preliminary results issued June 2009, available at
WWW.cpuc.ca.gov/33percent

BLACK & VEATCH 6
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140

2007 Claimed RPS Resources for California

Utilities and 2020 RPS Resource Gaps

120 -

100 -

80 -

TWh

60 -

RPS Resource Gaps (TWh)

40

20 -

27 27 27 27

2007 RPS 20% RPS 33% RPS 40% RPS
Claims

Note: Gap based on 2007 CEC load forecast minus 2007 claims from CEC Net
System Power Report. No adjustments for EE or CHP that is incremental to forecast.

December 9, 2009
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» I
33% RPS Cases Studied

1. 20% RPS Reference Case: Existing state policy with 20% RPS

2. 33% RPS Reference Case: Most likely case for reaching 33%, assuming
that most contracts signed by |IOUs with project developers proceed on
schedule

3. High Wind Case: Meets 33% RPS resource gap with mix of new resources
that includes substantial quantities of wind in California and Baja

4. Qut-of-State Delivered Case: Meets 33% RPS resource gap with mix of
new resources that includes wind resources in California and Wyoming and
geothermal resources in Nevada

—High DG case: Meets 33% RPS resource gap with mix of new resource
that minimizes the need for new bulk transmission. These include 15,000
W of distributed solar PV.

BLACK & VEATCH 8
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33% RPS Reference Case

Cost and Rate Impacts in 2020

m Total CA revenue requirement: Zones Selected

il A

$54.2 billion (16.9¢/kWh) — e L
Tehachapi 3,000 8,862 | Included in 20% Case
m |Incremental to 20% RPS Case: Distributed CPUC Database 525 3,118] Included in 20% Case
. Solano 1,000 3,197 | Included in 20% Case
+$3.6 billion (+1.1¢/kWh) Out-of-State Early 2,062 6,617 | Included in 20% Case
Imperial North 1,500 9,634 | Included in 20% Case
. . . Riverside East 3,000 7,022 | Included in 20% Case

m  New transmission investment: Mountain Pass 1,650 4,041

I Carrizo North 1,500 3,306

$12.3 billion Distributed Biogas 249 1,855

Out-of-State Late 1,934 5,295
Needles 1,200 3,078

Kramer 1,650 4,226

Distributed Geothermal 175 1,344
Fairmont 1,650 5,003
San Bernardino - Lucerne 1,800 5,020

279 2,078 - - 279 2,078 Palm Springs 806 2,711

Biomass 391 2,737 87 610 478 | 3,346 Baja 97 321
Geothermal 1,439 11,027 58 445 1,497 | 11,471
Hydro - Small 25 111 15 66 40 177
Solar PV 3,235 6,913 - - 3,235 6,913
Solar Thermal 6,764 | 16,652 534 1,304| 7,298 | 17,956
7,573 22,899 3,399 9,809| 10,972 32,709
19,705 | 62,417 4,093 | 12,233 | 23,798 | 74,650

December 9, 2009 (€ °
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New Transmission Required for
3% RPS Reference Case
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"
Interest in High DG Case

m A number of factors drive the
CPUC’s interest in studying a “High
DG” case for meeting 33%:

=1 High environmental impact of new
transmission

1 High environmental impact of new
central station generation

1 Increasing cost competitiveness
and customer interest in PV —is PV
nearing goal of “grid parity”?

1 Difficulties siting new transmission
lines

&2
BLACK & VEATCH 11
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Resources Available for Selection
in High DG Case

m Resources already selected for 20% Case

m RETI projects that can likely be interconnected without major
transmission upgrades

Biomass: 2 projects in northern CA, 128 MW of total available capacity

Geothermal: 3 projects in northern CA, 175 MW of total available
capacity

Wind: 6 projects across CA, 468 MW of total available capacity

m Qut-of-state resources assumed deliverable over existing
transmission (~2000 MW)

m Distributed solar PV resources

BLACK & VEATCH 12
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2. ldentifying
Potential Solar PV

Sites

BLACK & VEATCH




Overview

m Solar PV was assumed to be a major
technology for DG

m B&V estimated the technical raw potential
for DG

m Satellite imagery for rooftops and
substation locations for larger utility scale

December 9, 2009 [ €5 Er— 1



" S
Distributed Solar PV

lllustrative Example of Distributed Solar PV
20 MW near substations

m 20 MW sites near non- = Large commercial rooftops
urban 6_9 kV . Residential rooftops
substations

m Smaller projects on
rooftops, large
commercial rooftops
with 0.25 MW potential

m Limited by 30% peak
load at a given
substation

GEBCO

December 9, 2009 [ €> nironmental Economic 15




Ground Mounted PV

m |nitial criteria

Example Map for Solar PV Non-Urban Projects

near sub stations equal or less
than 69 kV

agricultural or barren land
less than 5% slope
m  Environmental screen
Black out areas
Yellow out areas
m Land parcel

a continuous 160 acre plot (20
MWp)

within 20 miles

69 kV ,
substation

-

. Agricultural or barren land . Substation

Urban Solar PV plant
& More than 5% slope area

W
N Black out area Yellow out area

December 9, 2009 [€> 10



RETI| Results on 20 MW Sites

m 27,000 MW nameplate PV sites identified
m  ~1300 sites identified

m Filters Applied
160 acres + for 20 MW
No sites within 2 miles of urban zones

Near substations, most are 2 to 3 miles of
the distribution subs with 69kV+ high-side
voltage

Land slope < 5%

m 20 MW on substations with high side
voltage of 69kV

m 40 MW on substations with higher voltage
than 69kV

m  Assumed not to be Rule 21 compliant S

Solar PV Projects

ics, Inc. E'
BLACK & VEATCH

December 9, 2009 [ €>
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Black and Veatch Rooftop Analysis

m GIS used to identify large roofs in CA and count
available large roof area

m Criteria
‘Urban’ areas with little available land
Flat roofs larger than ~1/3 acre
Assumes 65% usable space on roof

Within 3 miles of distribution substation

18

December 9, 2009 [ 63 Energy and Environmental Economics, Inc
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" N
East Bay Area Example

Analysis automates the
counting of roof space
and tallies total acreage
of large roof space.
Also checks proximity
to distribution
substation (not shown
due to confidentiality).

oL




Summary Results for Large Roofs
Raw Potential — Assuming 100% Participation

Total Statewide Large Rooftop Potential

Large Roof Potential

PG&E 2922 MWac
SCE 5243 MWac
SDG&E 604 MWac

Other 2774 MWac
Total 11,543 MWac

December 9, 2009

ental Economics, Inc. E‘
BLACK & VEATCH
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3. DG Interconnection

Screening

Snuller Price, E3




Working Definitions of DG

m Distributed generation (DG) is small-scale generation
Interconnected at sub-transmission system or lower.

Broad definition includes generation that is not necessarily
physically close to loads.

m Wholesale DG (WDG) is generation interconnected to
the distribution or sub-transmission system

m Customer DG is generation on the customer’s side of the
meter

Does not count toward California’s RPS

_ &2
emaltconomics S | BLACK & VEATCH 26
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Diagram of Interconnection Points

Direction of electricity flow
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Avoided Capacity Cost Assumption

m Distribution: $34/kW-yr
Used average of EE avoided
costs

m Subtransmission:  $34/KW-yr

Used average of EE avoided
costs

m Transmission: $O/KW-yr
Network is more difficult

Set to zero for 33% RPS analysis

See EE avoided costs, R.04-04-025

December 9, 2009 [ €>

Issues

m Timeframe vs.
geographic specificity —
must use long time frame
for avoided cost value

m Cost of non-Rule 21

RETI 20MW PV
Installations not studied

Network transmission
costs of $65/kW-year
assumed for these
resources

BLACK & VEATCH 28



Utility Substation Bank Data

California IOU Distribution Bank Peak Loads
(Data Estimated from Utility Information)

7,500 MW of Potential DG
Interconnection under the Rule 21 limit
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PG&E Urban mmm PG&E Rural SCE Urban
SDG&E Urban mm SDG&E Rural — Rule 21 Limit

Rule 21 Interconnection sets 15% of line section peak limit

BLACK & VEATCH
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Revisit 15% threshold for some PV projects,
given higher PV output at higher load levels

m Load Duration Curve compared to PV output

100.0%

Normalized Substation LDC and PV Output

90.0% l
80.0% \
70.0%

60.0%

50.0% A

40.0%

30.0%

20.0%

Hourly Loading (Peak Load = 100%, Max PV = 15%)

10.0% A

0.0% -

December 9, 2009

bl gl

1 501 1001 1501 2001 2501 3001 3501 4001 4501 5001 5501 6001 6501 7001 7501 8001 8501

[e> =

H I 5, En
" |BLACK & VEATCH

Actual data from a
California public
utility substation
and PV installation
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" J
Technical Feasibility of PV Connections
that are >15% & <100% of Peak Load

m Assumption on PV engineering feasibility

Engineering Feasibility as Function of Nameplate Capacity %

100%

Caveat ] ®\® 15% Peak Load
These numbers £ *™ - N 50% of in area PV
are basedon § ™
an educated = oo 30% Peak Load
guess noton 2 s 50% of in area PV
any engineering § .
analysis. o 100+% Peak Load
2 ol RETI projects
10%
0% : : . . T
0% 20% 40% 60% 80% 100% 120%
Nameplate Capacity of PV / Feeder Peak Load
‘ Straightline —aA—— Curve Approach ‘
December 9, 2009 [ €> 31




Potential per Substation (MWac)

December 9, 2009

PG&E Example — Bay Area

250

200 -

150 -

100

50

PG&E Urban Large Roof Potential

6 11 16 21 26 31 36 41 46 51 5 61 66 71 76 81 86 91 96 101

Substation

[ Urban Potential (MWp) = Large Rooftop Potential (MWp)

Cumulate Urban Potential (MWp)

Cumulative Large Rooftop Potential

3,000

+ 2,500
+ 2,000
+ 1,500
+ 1,000

+ 500

63 Energy and Environmental Economics, Inc. E‘
BLACK & VEATCH

Cumulative Potential (MWac)

Clusters of large roofs
make it impossible to
do every roof and be
below the 30% peak
load.

32



PV Screening Criteria

Urban Large Roofs

Urban Small Roofs

Rural <20MW

Rural >20MW

Land / Roof Availability

Interconnection

Participation

GIS Screening

Assumed available

GIS Screening

GIS Screening

Within 3 miles of substation,
limited to 30% bank or
feeder peak

30% bank or feeder peak

30% bank or feeder peak
Not constrained, but
assigned interconnection
cost of $68/kW-year

33% Roofs max

33% Roofs max

33% available land max

33% available land max

December 9, 2009

63 Energy and Environmental Economics, Inc. E‘
BLACK & VEATCH
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Total PV Availability for High DG

Case by Type and Ultility

Installed Capacity by PV System Type (MWac)

Ground

Mounted (> Ground Large Small
Utility 30%) Mounted Roofs Roofs Total
PG&E 3,153 665 943 758 5,519
SCE 2,878 1,011 1,592 586 6,067
SDG&E 552 255 218 380 1,406
Other 2,417 335 1,057 500 4,309
Total 9,000 2,266 3,810 2,224 17,300

December 9, 2009
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S
Other WDG Resources

m Biogas/Biomass

Resource potential developed based on discussion
with stakeholders

Constrained by fuel availability

Total available capacity of 250 MW of Biogas, 35 MW
of distribution-connected Biomass

ics, Inc. E.
" | BLACK & VEATCH 35
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Statewide DG Potential by Type

Nameplate MW DG Type

Connection Biogas [Biomass |Geothermal |Solar PV [Wind Total

1. Customer Site - - - 2,224 - 2,224
2. Feeder 249 34 - 3,810 - 4,093
3. Distribution Bank - - - 2,267 - 2,267
4. Subtransmission - 128 175 9,000 468 9,771
Total 249 162 175 17,301 468 18,355

December 9, 2009
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4. Results and Final

Thoughts




High DG Case Results

m Case constructed to
minimize the need for new

Zones Selected

MW

. . . Total 26,761 74,650
transm |SS|On CO rl’ldOFS Tehachapi 3,000 8,862 Included in Reference Case
Distributed CPUC 525 3,118 Included in Reference Case
Solano 1,000 3,197 Included in Reference Case
[ | Start from 200/0 case Out-of-State Early 2,062 6,617 Included in Reference Case
Imperial North 1,500 9,634 Included in Reference Case
Riverside East 1,500 3,507 Included in Reference Case
1 Distributed Biogas 249 1,855
m Replace central station —Distrbuted Blogas 249 1558
. . Distributed Wind 468 1,289
solar and wind with 15,000 | o4 550%
. . Distributed Biomass 162 1,138
MW of mostly distributed Remote DG 5,000 79236

Distributed Solar 5,186 9,558

solar PV

Resources Selected by Type
MW

MW

- - 279 2,078
Biomass 87 610 490 3,435

Geothermal 1,415 10,859 58 445 1,473 11,303
Hydro - Small 22 95 15 66 37 161
Solar PV 15,068 30,678 - - 15,068 30,678
Solar Thermal 1,095 2,674 534 1,304 1,629 3,978
4,484 13,529 3,302 9,488 7,785 23,017

22,765 62,738 3,996 11,912 26,761 74,650

December 9, 2009 [€> 38



" S
New Transmission Required for
High DG Case
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Cost Impacts of 33% RPS Cases

m Incremental cost of 33% Ref. Case
in 2020:

+$3.6 billion relative to 20% RPS
Average retail rate: 16.9¢/kWh

7% increase relative to 20% RPS

m Incremental cost of High DG Case in
2020:

+$3.8 billion relative to 33% Ref
Case

+$7.4 billion relative to 20% RPS
Average retail rate: 18.1¢/kWh
14.6% increase relative to 20% RPS

December 9, 2009 [ €>
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I
Solar PV Cost Reduction Sensitivity

m Delivered PV costs have come down
substantially in the last year, and
further reductions can be expected as
the industry scales up

g e
= I
I

i)

wn
en
-]

m \We conducted a sensitivity analysis by
reducing installed cost of PV from
$7/We to $3.70/We

line with industry targets I I I

oy
on
[

Price point developed for RETI to be in

Statewide Electricity Expenditures
o SO0 [
L e
5 i

[
&

0% RP & Reference Cace 31% RF 2 Referanoe Cace High G Cass

Reduces levelized cost of PV from
$306/MWh to $168/MWh S

High DG case is similar in cost to 33%
Reference Case

B Eace Cage Solar FY Cost Reduotlon Ssnckivity

‘I | BLACK & VEATCH 41
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Final Thoughts and Next Steps

m \We were not able to eliminate all transmission lines — assumed lines
already approved go forward

m Much additional work could be done to refine the distributed PV
potential estimates

m All cases assume indefinite continuation of current federal
and state tax incentives

m We did not do any analysis on — California Summer Load
operations issues associated with 1~ Solar PV Output
high PV build
Ability of grid to absorb energy at \

PV output profile

Voltage and grid stability issues
associated with lack of inertia

CAISO is now studying integration A
. 0 1 3 &5 7 9 11 13 15 17 19 21 23
requirements of all 33% cases Hour of the Day

BLACK & VEATCH 42
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1 Executive Summary

California lawmakers are currently developing legislation to increase the current 20% by 2010
Renewables Portfolio Standard (RPS) to 33% by 2020. The California Public Ultilities
Commission (CPUC) and California Energy Commission (Energy Commission) have endorsed
this change and it is a key greenhouse gas (GHG) reduction strategy in the California Air
Resources Board’s (ARB) Assembly Bill (AB) 32 Scoping Plan. As the principal agency
responsible for implementing the current RPS program, the CPUC has learned many lessons that
can help guide the design of a higher mandate. In addition, several recent analyses have cast
light on various aspects of renewable energy development and integration. Drawing on these
resources and new analyses, staff at the CPUC developed this report in order to provide new, in-
depth analysis on the cost, risk, and timing of meeting a 33% RPS. This report does not
recommend a preferred strategy on how to reach a 33% RPS, but rather provides an analytical
framework for policymakers to weigh the tradeoffs inherent in any future 33% RPS program for
California.

Summary of key findings include:

e Timeline: Achieving 33% RPS by the year 2020 is highly ambitious, given the
magnitude of the infrastructure buildout required.

e Resources: To meet the current 20% RPS by 2010 target, four major new transmission
lines are needed at a cost of $4 billion. Three of these lines are already underway. To
meet a 33% RPS by 2020 target, seven additional lines at a cost of $12 billion would be
required. In addition, the 33% RPS target is projected to require almost a tripling of
renewable electricity, from 27 terawatt hours (TWh) today to approximately 75 TWh in
2020.

e Cost: Electricity will be higher in 2020 regardless of the RPS requirements.

o Even if California makes no further investments in renewable energy, this
analysis projects that average electricity costs per kilowatt-hour will rise by
16.7% in 2020 compared to 2008 in real terms.

o In 2020, the total statewide electricity expenditures of achieving a 20% RPS are
projected to be 2.8% higher compared to a hypothetical all-gas scenario, where
new electricity needs are met entirely with natural gas generation.

o In 2020, the total statewide electricity expenditures of achieving a 33% RPS
utilizing the current procurement strategy is projected to be 7.1% higher
compared to the 20% RPS, and 10.2% higher compared to an all-gas scenario.

e Policies: Achieving a 33% RPS by 2020 requires tradeoffs amongst various policy goals
and objectives. If the 2020 timeline is the most important policy priority, California must
start implementing mitigation strategies such as planning for more transmission and
generation than is needed to reach just 33%, pursuing procurement that is not dependent
on new transmission, or concentrating renewable development in pre-permitted land that
would be set aside for a renewable energy park.
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APPROACH

Four Unique Renewable Resource Cases Created for Analysis

In order to conduct the implementation analysis, four unique renewable resource cases were
developed. Each case represents a different 33% RPS procurement strategy to reaching the 33%
RPS target. All cases assume current statutorily defined out-of-state deliverability requirements
for renewables into California. Thus, these cases cannot be used to analyze the option of
allowing out-of-state tradable renewable energy credits (REC) with no delivery requirement for
RPS compliance.

e 33% RPS Reference Case: This case represents California’s current renewable
procurement path, which is heavily dependent on new technologies, such as central
station solar thermal.

e High Wind Case: This case demonstrates less reliance on in-state solar thermal and
more reliance on less expensive wind resources in California and the Mexican state of
Baja California.

e High Out-of-State Delivered Case: This case relies on construction of new, long-line,
multi-state transmission to allow California utilities to procure large quantities of low-
cost wind and geothermal resources from other western states (as noted above, this case
does not include the use of tradable RECs with no delivery requirement).

e High Distributed Generation (DG) Case: This case assumes limited new transmission
corridors can be developed to access additional renewable resources needed to achieve a
33% RPS. Instead, extensive, smaller-scale, renewable generation is interconnected to
the distribution system or close to transmission substations.

In addition, a 20% RPS Reference Case was developed to serve as a benchmark for cost
comparisons between the cost of the current 20% RPS program and a 33% RPS in 2020. This
reference case is comprised of California’s likely renewable energy mix in 2020 based upon
current state law and existing RPS contracts. As such, this case provides the most relevant

benchmark against which to measure the incremental cost of various paths to meeting the higher
33% RPS target.

Two additional scenarios were developed to provide further points of reference:

e All-Gas Scenario: This scenario represents the resource mix in 2020 if no additional
renewables were developed beyond 2007, and the rest of California’s electricity needs
were met with gas-fired generation. It supports comparisons between the cost of
continuing investments in mostly natural gas and implementing a 33% RPS in 2020.

e 2008 Costs: This scenario represents the current cost of electricity in California. It
supports comparisons across the 2020 scenarios of increases relative to today’s costs.
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The report uses the four different possible 33% RPS cases to assess the costs and tradeoffs of
each approach. It should be noted that:

Projected costs are based on renewable technology costs and not the contract prices.

The cost analysis assumes current technology costs, and makes no assumptions about the
cost trajectory (up or down) of particular technologies over time due to potential
transformation of the market.

Average electricity costs per kilowatt hour are expressed as statewide averages and are
not indicative of individual utilities’ rates or the actual bills that consumers will pay.

Three Illustrative Timelines Created for Analysis

This report then uses the 33% RPS Reference Case to construct three illustrative timelines for
achieving a 33% RPS. These timelines demonstrate how and when the state could plausibly
build the necessary renewable generation and transmission to reach a 33% RPS. The timelines
also offer insights into the increased need for public and private sector resources in order to
quickly process the increased number of transmission and generation applications over the next
10 years.

Ilustrative Timeline 1: Historical experience without process reform

This scenario is based on the state’s experience with generation and transmission
development over the last 10-15 years. The timeline assumes transmission planning,
permitting, and construction processes that are almost entirely sequential.

Illustrative Timeline 2A: Current practice with process reform and no external
risks

This scenario represents the development trajectory if California successfully implements
transmission and generation process reforms that are already underway. Although not
plausible since it does not include external risks that are beyond the state’s control, this
timeline serves to isolate the effect of the process reforms, and is the reference point that
Timeline 2B is built upon.

Ilustrative Timeline 2B: Current practice with process reform and external risks

This scenario represents the development trajectory if California successfully implements
process reforms, but includes negative impacts and delays from external risks outside the
direct control of state agencies, such as emerging technology risk, financing difficulties,
and public opposition or legal challenges.
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FINDINGS
Key Findings from Timeline Analysis:

The report finds that a 33% RPS in 2020 is highly ambitious, given the magnitude of the
infrastructure buildout required

The magnitude of the infrastructure that California will have to plan, permit, procure, develop,
and integrate in the next ten years is immense and unprecedented. This goal is more attainable
with a commitment of significant new staff resources in both the public and private sectors. The
conclusions below are based on an implementation analysis of the 33% RPS Reference Case.

e Timeline 1 reaches a 33% RPS in 2024. Using past practices as a guide, the scale of the
transmission and generation buildout will take at least 14 years if implementation starts
today. This timeline, however, assumes no external risks.

e Timeline 2A reaches a 33% RPS in 2021. This timeline assumes successful
implementation of numerous process reforms now underway, which speed achievement
of the 33% RPS from 2024 to 2021. This timeline represents a best case scenario as it
assumes no external risks, no resource constraints in processing numerous transmission
and generation applications, and that the California ISO is able to successfully implement
its planned new process to review and approve more than one major transmission
application per year.

e Timeline 2B does not reach the 33% RPS since two resource zones fail to develop due to
risks outside of the state’s control.

Numerous external risks could undermine the time savings achieved by process reforms

Several factors outside direct state control could undermine the gains realized through the
various reform initiatives. These external risks could delay attainment of the 33% RPS target
well beyond 2020, especially if California continues on its current renewable resource
contracting path.

e Timeline 2B (see Exhibit A) illustrates how unanticipated contingencies could affect the
timing of reaching the 33% RPS goal. External risks delaying this timeline include:

o California’s high reliance on relatively new technologies and companies

o Scale of new infrastructure investment, which this analysis estimates at
approximately $115 billion between now and 2020, in an uncertain financial
environment

o Environmental impacts of generation and transmission facilities that may require
the use of large areas of undeveloped and perhaps pristine land

o Legal challenges and public opposition to large-scale renewable energy
infrastructure
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California must start implementing mitigation strategies if achieving a 33% RPS by the
year 2020 is the most important policy priority

Timeline 2B provides an example of a scenario in which, despite successful implementation of
ambitious reforms, two resource zones fail to develop due to external risks. While Timeline 2B
presents a hypothetical example, it illustrates the potential impact of real risks that California’s
current procurement strategy is not prepared to mitigate. Specifically, California’s current
procurement path is focused almost solely on central station renewable generation that is
dependent on new transmission. In order to mitigate the risk that one resource zone would fail to
develop, thereby delaying the achievement of a 33% RPS by several years, the state
should consider a procurement strategy that adequately considers the time and risk, in addition
to price, associated with particular renewable generation resources. The state may also wish to
adopt risk mitigation strategies, such as:

e Planning for more transmission and generation than needed to reach just 33%

e Pursuing procurement, such as distributed solar photovoltaics (PV), which is not
dependent on new transmission

e Concentrating renewable development in pre-permitted land that would be set aside for a
renewable energy park
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Exhibit A. Illustrative Timeline 2B for the 33% RPS Reference Case: Current Practice With Process Reform and External
Risks

zﬂne l] Cﬂse 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
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| _ I— non-solargeneration in this

zone is online

I — |« Al 33% Reference Case

solar generation in this

I I zone s online

Zone contains no non-
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33% Transmission Zone 2

33% Transmission Zone 3

33% Transmission Zone 4

33% Transmission Zone 5

33% Transmission Zone 6

1/ 1 |

Q= Biomass 74 74 74 74 165 165 165 165 165 165 165 165
= E -3 Geothermal 1,120 1,120 1,120 1,120 1,120 1,144 1,144 1,144 1,144 1,144 1,144 1144
=T 5 Solar thermal + PV 1,349 2,008 2,008 2,008 2,008 4,556 5,979 5,979 5,979 6,724

52 Wind 100 100 4,397 4,397 4,397 5,397 6,208 6,411 6,411 6,411 6,866 6,866 6,866 6,866

Total Zone Resources 100 100 5,591 5,591 6,940 8,599 9,501 9,728 9,728 12,276 14154 14,154 14154 14,899

Project-specific Transmission| q Final Project Review Final Design + Construction :
Planning by CAISO/ POU / CEQA’N,E:gJ 7‘:::;"" CROC and Approval by Yy G::?;acloﬁigi:ia;:n
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Source: CPUC/Aspen

Result: The 33% RPS Reference Case is not achieved due to unexpected problems with the development of two zones and delays in
deployment of large-scale solar projects. Regardless of the nature of the risks that may actually occur, realization of any risk could
cause delay and have a significant impact on timing. Although the state does not have direct control over many of the risks facing
renewable energy development, it could adopt strategies that would mitigate specific risks.
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Key Findings from Renewable Resource and Cost Analysis

A 33% RPS is projected to require almost a tripling of renewable electricity, and nearly a
doubling of new transmission lines

The 33% RPS Reference Case is projected to require an additional 75 TWh of renewable
electricity, or nearly a tripling compared to the 27 TWh of delivered renewable electricity
generated at the end of 2007. It is also projected to require seven new transmission lines to
deliver the additional 75 TWh of electricity.

Exhibit B. Renewable Generation and Transmission Needed in 2020

20% RPS Reference Case 33% RPS Reference Case

would require would require

35 TWh of new renewable electricity in 2020, in 75 TWh of new renewable electricity in 2020, in
addition to 27 TWh of generation from renewables  addition to 27 TWh of generation from renewables
in existence at the end of 2007 in existence at the end of 2007

4 New Major Transmission Lines at cost of $4 7 Additional Major Transmission Lines at cost of
Billion $12 Billion

Electricity will be higher in 2020 regardless of the RPS requirements

Real electricity costs will be significantly higher in 2020 compared to 2008, regardless of
whether California pursues a 20% or 33% RPS (see Exhibit B).

Even if California makes no further investments in renewable energy (the all-gas
scenario), the analysis projects that average statewide electricity costs per kilowatt hour
will rise by 16.7% in 2020 compared to 2008 in real terms. This increase results from the
need to maintain and replace aging transmission and distribution infrastructure,
anticipated investments in advanced metering infrastructure and other smart grid
capabilities, the cost of repowering or replacing generators to comply with once-through
cooling regulations, and the cost of procuring new conventional generating resources to
meet load growth.

In 2020, the total statewide electricity expenditures of the 20% RPS Reference Case is
projected to be 2.8% higher compared to the all-gas scenario.

In 2020, the total statewide electricity expenditures of the 33% RPS Reference Case is
projected to be 7.1% higher compared to the 20% Reference Case, and 10.2% higher
compared to the all-gas scenario.
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The 33% RPS Reference Case is the most expensive case relative to the alternative 33%
RPS cases requiring new transmission lines; but it is still much less costly than the High
DG Case (see Exhibit B)

The cost premium of meeting a 33% RPS does not vary greatly between the High Out-of-State
Delivered Case and the High-Wind Case. Statewide electricity expenditures under these cases
are $1.5 and $1.8 billion lower than the 33% RPS Reference Case, respectively, with the cost
savings largely resulting from replacing large quantities of solar thermal resources with less
costly wind resources.

The High DG Case adds almost twice the incremental costs of the 33% RPS Reference
Case

The cost premium of the High DG Case is significantly higher than the 33% RPS alternative
cases, with a 14.6% cost premium compared to the 20% RPS Reference Case, and a 7.0% cost
premium compared to the 33% RPS Reference Case. This is due to the heavy reliance on solar
PV resources, which are currently more expensive than wind and central station solar.

Exhibit C. Statewide Electricity Expenditures and Average Electricity Cost in 2020
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Findings from Sensitivity Analysis

Projecting the costs of different renewable and fossil-fired energy sources out to 2020 requires
numerous assumptions about future conditions including load growth, equipment costs, and fuel
prices. Many of these variables are highly uncertain, and some significantly influence the
model’s results. Accordingly, the study includes sensitivity analysis in three key areas, finding
that:

e A 33% RPS can serve as a hedge against natural gas prices, but only under very high
natural gas and GHG allowance prices. Thus, the hedging value in itself is not a very
strong justification to do a 33% RPS.

e The interplay between energy efficiency achievement and renewable energy procurement
highlights the need to analyze and plan for the interactions among the state’s various
policy goals. If the state does not plan for interactions, then a 33% RPS by 2020 could
result in a surplus of energy or capacity and excess consumer costs.

e Dramatic cost reductions in solar PV could make a solar DG strategy cost-competitive
with central station renewable generation. More analysis is necessary to determine the
programmatic strategies necessary to achieve a high-DG scenario as well as the
feasibility of high penetrations of solar PV on the distribution grid.
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POLICY OBJECTIVES AND TRADEOFFS
Achieving a 33% RPS will require tradeoffs amongst various policy goals and objectives

There are multiple renewable procurement strategies that California could pursue to reach a 33%
RPS, but each procurement path will reach the 33% RPS target on a different timeframe and will
perform differently across the broad range of RPS policy objectives that stakeholders and
decision-makers have articulated. See Exhibit D for a comparison of how each 33% RPS Case
performs across the RPS policy objectives.

Exhibit D. Comparison of 33% RPS Cases Across RPS Policy Objectives

High Out-of-
o
. 33%RPS  ioh Wind State High-DG
Policy Objective Reference — =
Case Delivered Case
Case C
ase

Cost @ o o O
Timing O o ) e
GHG Emission Reductions ® ® o o
Resource Diversity
(Hedging Value) ® ® ® ®
Local Environmental Quality

Air Quality ® © O ®
Local Environmental Quality

Land Use O © © ®
In-state Economic Development ) ) O (]
Long-Term Transformation o O O o
Technology Development Risk O o o O
Legend:
@® Case performs well O Case performs poorly @ Case is neutral

California IOUs are currently on a procurement path that in effect prioritizes long-term market
transformation over other policy objectives. California’s IOUs are depending on new renewable
technologies, including solar thermal, to meet their RPS obligations. This procurement strategy
may lead to long-term market transformation of the central station solar market, but due to risks
inherent to new technologies, this strategy could result in higher prices and a longer development
period that could delay achievement of a 33% RPS to after 2020.

33% RPS Implementation Analysis Preliminary Results | Page 10




RPS Policy Objectives Should Be Prioritized

As this analysis has shown, many of the policy objectives are mutually exclusive and in conflict
with one another. Currently, the RPS procurement process is in effect dictating the timing, cost,
and policy objectives of a future 33% RPS program. Thus, the tradeoffs are being decided
through the utility procurement process, not by the policymakers or regulators. Using current
RPS contracts as an example, market transformation and in-state economic development are the
primary policy objectives that are being prioritized at the expense of meeting a 2020 timeline and
minimizing customer costs. This results from lack of having a stated priority preference.
Some of the key questions to help determine a priority preference include:

e Should California focus public investment and system planning efforts on developing and
integrating technologies with significant long-term transformational potential such as
solar thermal or solar PV?

e Should California focus on developing in-state resources? Up to what cost? What is the
correct balance between in-state economic development and higher customer costs?

e Is California willing to delay the 2020 target in order to develop primarily California
resources and stimulate new technologies and market transformation?

e Should California waive renewable energy delivery requirements for out-of-state
resources if it is necessary to meet the 2020 target or pursue a lower cost strategy?

e Should the CPUC encourage the utilities to procure increased amounts of (currently)
high-cost solar PV to mitigate the potential negative impact of delay due to failure of a
resource zone?

NEXT STEPS

This report presents the preliminary results of the 33% RPS Implementation Analysis and does
not include results from Phase 3, the final phase of this analysis. By the end of 2009, the final
results will incorporate additional analyses. First, the California ISO will complete a study to
determine the resource requirements to integrate the intermittent renewable resources needed for
a 33% RPS. Second, the transmission cost estimates will be updated based on the latest
information from the Renewable Energy Transmission Initiative (RETI) and the California ISO’s
conceptual transmission planning process. Finally, CPUC staff will identify and articulate
solutions and strategies for addressing many of the risks and challenges identified throughout
this report.
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2 Introduction

The CPUC, in conjunction with the Energy Commission, is responsible for implementing the
state’s Renewables Portfolio Standard Program, which is one of the most ambitious renewable
energy standards in the country. California lawmakers are contemplating increasing the current
RPS mandate, which is 20% renewable energy by 2010, to 33% renewable energy by 2020. A
33% renewable goal could further California’s efforts to address climate change and lead the
nation in proactive clean energy policy. The CPUC supports this more aggressive 33%
renewable energy standard and recommended it as a key electric sector strategy in the Energy
Commission/CPUC joint recommendations to the California Air Resources Board to help
California meet its climate change targets established in AB 32, the Global Warming Solutions
Act of 2006. The ARB adopted this recommendation in December 2008. '

The CPUC’s Energy Division staff initiated this study in August 2008 in order to provide a
quantitative analysis of the costs and risks of alternative means of achieving a 33% RPS by
2020.> The report seeks to answer two key questions: 1) How much will it cost to meet a 33%
RPS, and 2) how will the state reach a 33% RPS by 2020? Working with a broad stakeholder
group, including the investor-owned electrical utilities, industry experts, ratepayer advocates, and
environmental groups, the study team, which consisted of CPUC staff and a consulting team,
developed the preliminary results presented in this report. The report analyzes four different
possible 33% RPS alternatives and articulates the costs and tradeoffs of each approach. The
study team used the 33% RPS Reference Case to construct three illustrative timelines for
achieving a 33% RPS. These timelines demonstrate how and when the state could plausibly
build the necessary renewable generation and transmission to reach a 33% RPS. CPUC staff will
issue a final report by the end of 2009, which will be informed by additional analysis that the
California ISO is conducting.

POLICY GOALS AND OBJECTIVES

California has been leading the country with aggressive renewable energy targets since the
establishment of the RPS in 2002. Senate Bill (SB) 1078 established Public Utilities Code
Section 399.11 - 399.15, which created California’s first RPS law and mandated a 20% RPS by
2017.% Just three years later, in 2005, the legislature amended the statute to accelerate this goal
to 20% by 2010.* Current statute expressly prohibits the CPUC from requiring an RPS level
beyond the 20% target.

! California Air Resources Board, “Climate Change Scoping Plan,” Approved December 11, 2008. Available at:
http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm.

2 CPUC Decision (D.)07-12-052, which authorized the 2007 long-term procurement plans (LTPPs), directed Energy
Division staff to work with stakeholders to refine a methodology for evaluating a 33% RPS by 2020 within the
context of LTPP.

® Senate Bill 1078 (2002), Section 3, Article 16, PU Code Section 399.11(a)(b)(c)

* Senate Bill 107 (2006)

33% RPS Implementation Analysis Preliminary Results | Page 12




In November 2008, Governor Schwarzenegger issued Executive Order S-14-08, requiring state
agencies to establish the Renewable Energy Action Team to streamline the review of
transmission and renewable generation projects as well as commit state agencies to work towards
achieving 33% of retail sales from renewable energy by 2020.° The legislature is currently
considering several different bills that would mandate a 33% RPS by 2020.

Through legislation and other measures, state policymakers have articulated various policy goals
and objectives that a 33% RPS should address:

e Greenhouse Gas Emission Reductions. California can avoid significant GHG
emissions by replacing one-third of the state’s energy supply with renewable resources.
As part of its strategy to reduce emissions to 1990 levels by 2020, ARB has estimated
that a 33% RPS could reduce GHG emissions by 21.3 million metric tons of carbon
dioxide equivalent (MMTCOze), satisfying nearly 12% of the total required GHG
reductions.

e Long-Term Market Transformation. An aggressive RPS target should help to drive
the energy technology transformations needed to lower costs, upgrade current
infrastructure, and achieve long-term GHG reductions beyond 2020. Scientists estimate
that deep cuts in global GHG emissions of 50% to 85% below current levels by 2050 are
necessary to prevent the worst impacts from climate change.’

e Resource Diversity. Higher levels of renewable energy generation can improve the
diversity and security of California’s energy supply, provide hedging value, and reduce
dependence on fossil fuels with volatile prices, particularly natural gas.

e Local Environmental Quality and Public Health. Renewable generation can improve
local air quality and public health, principally through reduced emissions of criteria
pollutants at gas-fired power plants in California.

e Economic Development. Renewable technologies can create local manufacturing,
installation, maintenance, and operational jobs.

e Least-Cost, Best Fit. Public Utilities Code Section 399.14 requires a renewable project
selection process called “least-cost, best-fit,” which allows the utility to select the project
based on the value to the ratepayer and the utility. The statute requires the CPUC to
consider estimates of indirect costs associated with the project, including new
transmission investments and ongoing utility expenses resulting from integrating and
operating renewable energy resources. Consequently, this report describes both the cost
and “fit” attributes of four different portfolios of renewable resources.

e Timing. Since the ARB has linked a 33% RPS to the 2020 climate change goals, the
speed at which renewable resources can be developed and integrated into the power grid
is very important.

> California Governor’s Executive Order S-14-08, “Governor Schwarzenegger Advances State’s Renewable Energy
Development,” November 17, 2008. Available at: http://gov.ca.gov/press-release/11073/.

® Intergovernmental Panel on Climate Change, “Climate Change 2007: Synthesis Report,” 2007, Section 5.4, pg. 66-
67, Assessment of the Intergovernmental Panel on Climate Change, Valencia, Spain. California Governor
Schwarzenegger committed California to reduce statewide GHG emissions to 80% below 1990 levels by 2050 in
Executive Order S-3-05, June 1, 2005. Available at: http://gov.ca.gov/executive-order/1861/.
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STUDY OVERVIEW

Several other studies and processes have examined, or are now examining, a particular aspect of
a California 33% RPS. Some of these studies have occurred in the past, while others are
occurring in parallel with this analysis. These studies include:

e Center for Resource Solutions report prepared for the CPUC (2005)’

e [E3’s modeling work to develop the GHG Calculator in support of the joint CPUC/Energy
Commission proceeding to develop recommendations for the ARB on implementation of
AB 32 for the electricity sector®

e California ISO Preliminary Report on Renewable Transmission Plans (2008)°

e California ISO’s Integration of Renewable Resources Program'® to evaluate the
generation performance characteristics and gas-fired generation needed to support
increased levels of various types of renewable resources

e Energy Commission 2009 Integrated Energy Policy Report (IEPR) proceeding

e Ongoing work of RETI and other transmission planning processes to facilitate the
interconnection of renewable generators

This study provides a more in-depth, granular, and comprehensive analysis of different possible
renewable scenarios compared to these previous studies. It draws heavily on most of the sources
described above for data and assumptions, including RETI and the GHG Calculator, both of
which were scrutinized and evaluated through stakeholder processes. The analysis also used a
stakeholder working group to vet and refine the study methodology, assumptions, and inputs,
especially when the assumptions differed from existing studies. For example, the renewable
technology cost numbers from RETI were used, except the financing assumptions were modified
to incorporate recent changes in financial markets. This report also incorporates new resource
potential identified in RETI and other sources, existing resources from the Western Electricity
Coordinating Council’s (WECC) most recent west-wide study cases,'' and proposed projects
under development (identified through utility procurement solicitations). As a result, the
renewable energy project and cost data underlying this analysis is the best publicly available data
to date.

In addition, this study is the first effort to create comprehensive generation and transmission
timelines that illustrate the many steps required to bring renewable energy projects in California
from conception to commercial operation. This study elevates the analysis from a general
discussion of perceived barriers into illustrative timelines that depict the magnitude of the
coordination challenge associated with a 33% RPS.

7 http://www.resource-solutions.org/lib/librarypdfs/Achieving_33 Percent RPS_Report.pdf

¥ http://www.ethree.com/CPUC_GHG_Model.html

? http://www.caiso.com/2007/2007d75567610.pdf

1 See http://www.caiso.com/1¢51/1¢51¢7946a480.html for status and documents related to this program.

" The analysis is built off of the November 2008 version of the WECC’s Transmission Expansion Planning and
Policy Committee (TEPPC) 2017 database.
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Assumptions

Like any modeling effort, this study makes a number of simplifications in order to represent a
complex problem in manageable proportions. Likewise, the analysis includes assumptions about
the future that are not known today. First, this study is a statewide analysis, and not limited to
the investor-owned utilities (IOUs). Second, this analysis used high-level estimates of renewable
integration and transmission costs, which will be updated in the next phase of this study. Third,
the technology costs presented in this analysis reflect the costs to build and operate the
renewable project with a reasonable profit, but are not based on actual contract prices. Many of
the other assumptions are stated below or are explained in the relevant sections throughout the
report and in the methodology discussion found in Appendix B.

Study Outputs

This report presents the preliminary results of the first two phases of this three-phase study. The
key outputs are described below.

Four Unique 33% RPS Cases
) Renewable Resource
The study team developed four unique 33% RPS cases, or Portfolio

renewable resource portfolios, for achieving a 33% RPS by
2020. Each case addresses a different possible scenario. For | /A resource portfolio is a
example, the 33% RPS Reference Case reflects California’s collection ofrenew'able
current renewable procurement path, which is focused partly on | Tesources by quantity and
new technologies, such as central station solar. Three alternative technology type selected
33% RPS cases were developed, which test the costs and | Dased ar differen‘F
benefits of a particular resource strategy, including higher levels copstrgmts or policy

of wind energy, out-of-state resources, and distributed renewable objectives.

resources.

A fifth case was developed, termed the 20% RPS Reference Case, to serve as a point of
comparison for any cost changes associated with a 33% RPS. The 20% RPS Reference Case
reflects current state law and utility procurement. Two additional scenarios were developed to
provide further points of reference: an all-gas scenario, which represents the resource mix in
2020 if no additional renewables were developed beyond 2007, and the rest of California’s
electricity needs were met with gas-fired generation, and 2008 Costs, which represents the
current cost of electricity in California.

Estimates of Renewable Generation and Transmission

This report presents plausible estimates of the type and amount of renewable generation and
transmission needed to reach a 33% RPS. The Energy Commission’s 2007 IEPR load forecast
was used to project electricity sales to 2020. The study team calculated the quantity of new
renewable resources needed to meet the 33% RPS and then selected renewable resources to fill
this need. The study also provides a high-level estimate of the new transmission investment
needed to integrate and deliver renewable resources to load centers. However, the study did not
undertake a detailed engineering analysis of the ability of the renewable resources to connect to
the existing grid. It also does not reflect the conceptual transmission plans that RETI is currently
developing, since these were not available at the time of this analysis. As a result, the
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transmission investment assumed in the cases does not represent an “optimal” or least-cost
transmission plan. The study team will update the transmission results in the final phase of this
study based on the transmission conceptual plans that RETI and the California ISO are
developing.

Electricity Costs in 2020

All electricity costs are presented in 2008 dollars unless noted otherwise. This analysis
calculated statewide electricity expenditures, which is an economic cost, for the different RPS
cases in the year 2020, as well as the average cost per kWh in 2020. All costs include federal
production and investment tax credits and state property tax incentives. This analysis did not
calculate ratepayer bill impacts, which depend on policy design, cost allocation, and how
economic costs are recovered through different rate classes. In addition, this analysis employed
simplified assumptions for transmission costs and integration costs in lieu of detailed California
ISO analysis. These cost assumptions will be updated in the final report following further
analysis.

To estimate the cost of constructing new renewable resources, the study team relied primarily on
data developed for the state’s RETI process. RETI developed cost and performance information
for hundreds of potential projects throughout California, representing tens of thousands of
megawatts of renewable energy resources. Additional resource characterizations came from the
GHG Calculator.

For most of the projects, the costs are the developer costs to build and operate the project with a
reasonable profit. The project costs are not the negotiated contract prices. However, projects
that were projected to cost less than a combined cycle gas turbine (CCGT) power plant were
assumed to be at least as expensive as a CCGT, even if some renewable resources may be
slightly less expensive to develop. E3 made the assumption that the CCGT cost serves as a floor
for the cost of a renewable power purchase agreement (PPA) since until low-cost renewables are
widely available, it is unlikely that developers will agree to supply power to California utilities
below the market rate for new conventional resources. This assumption has a modest, upward
impact on the total cost of complying with a 33% RPS.

lllustrative Timelines for Generation and Transmission Facilities

As mentioned above, this analysis created illustrative timelines for the generation and
transmission facilities needed to meet a 33% RPS. These timelines show the time needed to
reach a 33% RPS under three scenarios: a) historical experience without process reform, b)
current practice including process reform and no external risks, and c) current practice with
process reform and external risks. The study team constructed timelines only for the 33% RPS
Reference Case and did not perform this analysis on the other three alternative 33% RPS cases.

This analysis also identified several external risks that are outside of the state’s control. These
risks include technology risk, financing risk, environmental impacts, and potential legal
challenges and public opposition to transmission and generation permits. The report shows how
these risks could cause delay despite the progress the state is making in streamlining current
renewable generation and transmission permitting processes.
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3 33% RPS Resource Portfolio Results

This section describes the renewable resource mixes developed for each 33% RPS case and
presents the impact of these resource mixes on total statewide electricity expenditures, average
statewide electricity costs, and GHG emissions relative to an all-gas scenario and the 20% RPS
Reference Case. A brief overview of the methodology is provided below, with a more complete
description in Appendix B.

In order to conduct the analysis, E3 first created an RPS Calculator, which is a Microsoft Excel
spreadsheet model developed to aggregate the renewable cost and performance data and select
renewable resources needed to meet the RPS target. The model identifies transmission
investments that deliver renewable resources to load and conventional resources that are needed
to meet energy and peak demand growth. It also calculates the cost and GHG impacts of a given
portfolio of resources in 2020. Second, E3 calculated the renewable resource need to determine
how much renewable energy the state needs to procure between now and 2020 to meet the 33%
RPS. E3 used the Energy Commission’s 2007 IEPR load forecast to project statewide electricity
load in 2020, which included assumptions on the state’s achievement of energy efficiency,
demand response, combined heat and power, and the California Solar Initiative.'> In order to fill
this need, data was collected drawing from the sources described in Table 1. Next, each
renewable project was placed into a resource zone, which is an aggregation of renewable
resources in a contained geographic area. These zones were then ranked by both economic and
environmental factors. From this data, the study team developed five different renewable energy
cases, which are described in Table 2.

12 California Energy Commission, “California Energy Demand 2008 — 2018 Staff Revised Forecast,” CEC-200-
2007-015-SF2, November 2007: http:/www.energy.ca.gov/2007publications/CEC-200-2007-015/CEC-200-2007-
015-SF2.PDF
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Table 1. Data Sources Used in 33% RPS Implementation Analysis

Data Source Description

The Energy Division maintains a database of renewable energy projects
representing approximately 56 TWh of electricity that the IOUs have
selected through RPS solicitations.” The projects are in various stages of
completion, ranging from projects under negotiation (i.e., short-listed for
negotiating a contract by an IOU), to projects that are online.

Incorporating short-listed projects distinguishes this study from prior
analyses by enabling it to take advantage of information about commercial
interest in specific new renewable projects.

CPUC Energy Division
project database
(ED Database)

The RETI process developed a detailed and comprehensive database of
renewable resource potential in California and neighboring states.™ The
RETI analysis provided a stakeholder-vetted engineering assessment of
renewable resources at the project level by location and technology type.

Renewable Energy The RETI dataset relies on proxy projects that are based on expressed

Transmission Initiative commercial interest, it does not include short-listed projects. In addition to
renewable resource information, the RETI database categorized clusters of
renewable development into renewable resource zones, which were
extremely valuable in the estimates of resource development and
transmission need.

E3 developed a database of renewable resource potential throughout the
WECC as part of its GHG modeling analysis for the CPUC, ARB, and the
Energy Commission. The study team relied on the E3 database for
information on renewable resources outside of California.™

The GHG Calculator

E3 developed new estimates of the technical potential to connect
distributed renewable generation in California. While the distributed solar
Estimates of distributed photovoltaic technical potential estimates that were developed for this
renewable energy potential  study are very high-level, they are useful for the purpose of testing the
benefits and costs of distributed renewables relative to central station
power plants to achieve a 33% RPS.

" The CPUC maintains a public version of this database: www.cpuc.ca.gov/renewables

'* Renewable Energy Transmission Initiative: www.energy.ca.gov/reti/documents/index.html

' The E3 database compiled the data through GIS date from the National Renewable Energy Laboratory, the Energy
Information Administration, the Energy Commission, and the Western Governor’s Association. More detailed
information is available here: http://ethree.com/CPUC_GHG_Model.html.
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Table 2. 2020 Cases Developed for the 33% RPS Implementation Analysis

Case Name Description

20% RPS Utilities procure 35 TWh of additional renewables to meet a 20% RPS target by
Reference Case 2020.

Utilities procure 75 TWh of additional renewables to meet a 33% RPS target by
33% RPS 2020. There is heavy emphasis on projects that are already either contracted or
Reference Case short-listed with California IOUs, which includes a significant proportion of solar
thermal and solar photovoltaic resources.

Assumes less reliance on in-state solar thermal and more reliance on the less

High Wind Case expensive wind resources in California and Baja.

Allows construction of new, long-line, multi-state transmission to allow California
High Out-of-State  ultilities to procure large quantities of low-cost wind and geothermal resources in
Delivered Case other western states. Does not use tradable renewable energy certificates as a

compliance tool. Thus, all out-of-state electricity is delivered to California.

Assumes limited new transmission corridors are developed to access additional
renewable resources to achieve a 33% RPS. Instead, extensive, smaller-scale
renewable generation is located on the distribution system and close to
substations.

High DG Case

RENEWABLE RESOURCES NEEDED

Table 3 shows the calculation of the quantity of renewable resources that California utilities must
procure between 2008 and 2020 to meet a specified RPS target — for both a 20% and a 33% RPS.

Table 3. New Renewable Resources Required to Meet a 33% RPS by 2020 in TWh

20% RPS  33% RPS

2020 retail sales forecast '° 308 308
Required RPS resources 62 102
RPS resources claimed by utilities in 2007" 27 27
Resources needed to reach RPS 35 75

RESULTING RPS RESOURCE MIXES

Figure 1 provides the renewable energy resource mixes for each RPS case, which were derived
using the RPS Calculator. The renewable energy resource mixes for each case vary significantly
across portfolios. The 33% RPS Reference Case has the most large-scale solar compared to all
of the other cases. The High Out-of-State Delivered Case contains the largest proportion of out-
of-state resources, such as geothermal energy, and nearly as much wind as the High Wind Case.

' Source: California Energy Commission, 2007, "California Energy Demand 2008 - 2018 Staff Revised Forecast,"
Energy Commission-200-2007-015-SF2, (excludes sales by California water agencies) extrapolated from 2018 to
2020 based on historic growth trends

17 Source: Energy Commission 2007 Net System Power Report
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The bioenergy and small hydro proportions do not vary greatly across the cases. The High DG
Case includes a much larger proportion of solar PV than any other case.

Figure 1 also shows the level of renewable energy from the various resources in each case, inside
and outside of California. All cases assume existing statutorily-required out-of-state energy
delivery requirements.'® The High Out-of-State Delivered Case and the High Wind Case have a
higher proportion of renewable energy developed outside of California compared to the other
cases. Thus, this study does not examine the potential for or costs and benefits of the use of
tradable RECs with no delivery requirement as a compliance mechanism in the RPS program.

Figure 1. Renewable Resource Mixes in 2020 under Different Cases
125 1
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Renewable Resource Mix (TWh)
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I Solar Thermal mmm Biogas
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17171 Small Hydro —&—Proportion Of Out-of-State Resources

Source: CPUC/E3

'8 California Public Resources Code Section 25741(a) states that facilities located in California or with their first
point of interconnection in the state are automatically deemed “delivered,” eligible renewable energy from out-of-
state facilities must be “scheduled for consumption by California end-use retail customers” to be counted for
compliance with the RPS program. The RPS statute also allows “electricity generated by an eligible renewable
energy resource [to] be considered ‘delivered’ regardless of whether the electricity is generated at a different time
from consumption by a California end-use customer. The Energy Commission’s RPS Eligibility Guidebook
interprets this to mean that out-of-state energy may be “firmed” and “shaped,” or backed up or supplemented with
delivery from another source, before it is delivered to California.
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Table 4 shows the locations of the renewable resources in the 33% RPS Reference Case. The
resources fall into two categories: those that need additional transmission development, and
those that do not. Resources that do not need new in-state transmission were aggregated into
relatively homogenous clusters. Similar tables for the three alternative 33% RPS cases are
included in Appendix C.

Table 4. Locations of Renewable Resource Zones in 33% RPS Reference Case

Resource Zones Selected in Reference Cases

Included in 20% and 33% RPS Reference Cases
MW GWh
Tehachapi 3,000 8,862
Distributed CPUC Database* 525 3,118
Solano 1,000 3,197
Out-of-State Early* 2,062 6,617
Imperial North 1,500 9,634
Riverside East 1,350 3,153

Included in 33% RPS Reference Case Only

Mountain Pass 1,650 4,041
Carrizo North 1,500 3,306
Out-of-State Late* 1,934 5,295
Needles 1,200 3,078
Kramer 1,650 4,226
Distributed Biogas* 249 1,855
Distributed Geothermal* 175 1,344
Fairmont 1,650 5,003
San Bernardino - Lucerne 1,800 5,020
Palm Springs 806 2,711

Baja 97 321
Riverside East Incremental 1,650 3,869

Total 23,798 74,650 |

* Aggregations of renewable resources that do not need new
in-state transmission development.

RPS COSTS IMPACTS AND GHG EMISSION REDUCTIONS

This section describes the cost impacts for each RPS case. Specifically, the 33% RPS cases are
compared to the 20% RPS Reference Case. These costs, however, are uncertain for a number of
reasons. Chief among these are: a) Use of planning-level data regarding technology cost and
performance from RETI and other sources rather than contract prices associated with any
particular project; b) Assumption of no changes in renewable technology costs or performance
over time; c) Use of high-level estimates of transmission and renewable integration costs;
d) Natural gas prices are highly volatile and may be very different from forecasted values; e) Use
of a number of assumptions about GHG regulation including the cost of carbon dioxide (CO,)
allowances in 2020 and the allocation of allowance auction revenues to electric utility ratepayers.
While new data that is forthcoming from RETI and the California ISO may help to refine cost
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estimates, uncertainty is inherent in any long-term planning exercise, which should be kept in
mind when interpreting these results.

All-Gas Scenario and 20% RPS Reference Case

Average California electricity costs per kilowatt-hour are expected to increase substantially
between now and 2020 even without new investments in renewable resources. Table 5 shows
California’s projected statewide electricity expenditures in 2008 and in 2020 for an all-gas
scenario in which no new renewable projects are built after 2007. This all-gas scenario is
designed to show the overall change in the California electricity system by 2020 if no additional
renewable resources are built after 2007. Average electricity costs per kilowatt-hour are
expected to increase by 16.7% from 2008 to 2020 under the all-gas scenario. This increase
results from the need to maintain and replace aging transmission and distribution infrastructure,
anticipated investments in advanced metering infrastructure and other smart grid capabilities, the
cost of re-powering or replacing generators to comply with once-through cooling regulations,
and the cost of procuring new conventional generating resources to meet load growth. Under the
20% RPS Reference Case (current law), the average electricity costs per kilowatt-hour increase
would be 19.7% compared to 2008.

Table 5. Projected California Electricity Costs in 2020 (billions of 2008 dollars)

All-Gas 20% RPS 33% RPS

Scenario in Reference Reference
2020 Case in 2020 Case in 2020

Existing and New

Conventional Generation $8.5 $11.8 $11.1 $9.9
Fixed Costs

Existing and New

Conventional Generation $13.2 $16.5 $14.2 $11.6
Variable Costs

Existing Transmission and

Distribution $15.1 $20.5 $20.5 $20.5
New Transmission for

Renewables N/A N/A $0.5 $1.8
New Renewable

Generation and Integration N/A N/A $4.3 $10.8
CO, Allowances® N/A $0.4 - $0.03 -%0.5

Total Statewide Electricity
Expenditures

Average Statewide
Electricity Cost per kWh

$36.8 $49.2 $50.6 $54.2

$0.132/kWh $0.154/kWh $0.158/kWh $0.169/kWh

1 Assumes that revenues from the auction of 108 MMT of CO, allowances (based on estimate 2008 electric sector
emissions) are used to reduce utility rates. Does not include additional CO, costs that are reflected in higher market
prices.
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Implication: Electricity costs will increase significantly in 2020 compared to 2008,
regardless of whether California mandates a 33% RPS or not.

33% RPS Cases

As shown in Table 6 and Figure 2, the cost premium from the 20% RPS Reference Case to the
33% RPS Reference Case is 7.1%, or $3.6 billion more in the year 2020. Table 6 also shows that
the cost impact of meeting a 33% RPS does not vary greatly between the High Out-of-State
Delivered Case and the High-Wind Case. Statewide electricity expenditures under these cases
are $1.5 billion and $1.7 billion lower than the 33% RPS Reference Case, respectively, with the
cost savings largely resulting from replacing large quantities of solar thermal resources with less
costly wind resources (see Figure 13 in Appendix B for the levelized cost of each generation
technology). The cost similarity between the High Wind Case and the High Out-of-State
Delivered Case indicates that remote wind resources can be constructed and delivered to
California at a similar, though slightly lower, cost compared to building local resources, which
are of lower quality and also require in-state transmission upgrades. On the other hand, the out-
of-state resource costs could be even lower through trading RECs with no delivery requirement
since the scenarios studied here all assume California deliverability and thus transmission
investment.

The cost impact of the High DG Case is significantly higher than the 33% RPS Reference Case,
with a 14.6% cost premium compared to the 20% RPS Reference Case, and a 7% cost premium
compared to the 33% RPS Reference Case. This is due to the heavy reliance on solar PV
resources, which are currently much costlier than wind and central station solar.

Implication: The cost of a 33% RPS is higher than a 20% RPS under all four of the 33%
RPS cases studied and the 33% RPS Reference Case is higher than all of the alternative RPS
cases, except for the High DG Case.
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Table 6. Costs and Cost Differences Between Alternative RPS Cases in 2020

: : 33% High
20%RPS  33%RPS 334 High ~Out-of-State  33% High

Wind Case Delivered DG Case
Case

(0£:1(-Ts [o]3% Reference Reference
Case Case

Total Statewide

Electricity $50.6 $54.2 $52.7 $52.5 $58.0
Expenditures

Average Statewide

Electricity Cost $0.158/kWh $0.169/kWh  $0.164/kWh $0.164/kWh  $0.181/kWh

Difference Relative to
20% RPS Reference N/A +$3.6 +$2.1 +$1.9 +$7.4
Case

Percent Difference
Relative to 20% RPS N/A +7.1% +4.2% +3.8% +14.6%
Reference Case

Difference Relative to
33% RPS Reference N/A N/A -$1.5 -$1.7 +$3.8
Case

Percent Difference
Relative to 33% RPS N/A N/A -2.8% -3.1% +7.0%
Reference Case

Figure 2. Statewide Electricity Expenditures and Average Electricity Cost in 2020
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GHG Emission Reductions

This study only analyzed the GHG emissions associated with electricity generation and did not
review the lifecycle emissions of each renewable technology, since that was beyond the scope of
this analysis. The results indicate that a 33% RPS would reduce CO, emissions by
approximately 29 million metric tons as compared to the all gas scenario, in which no new
renewable projects are built after 2007. The CO, savings are similar for all of the 33% RPS
cases, and are broadly consistent with the results of the GHG Calculator and the ARB analysis
cited in the ARB Scoping Plan, which is 21.3 MMTCO;E, despite differences in ARB’s
methodology for developing the 2020 baseline and a different set of electric sector CO, emission
reduction measures.

SENSITIVITY OF RESULTS TO CHANGES IN INPUTS

In order to determine the sensitivity of the results to changes in key input assumptions,
sensitivity analysis was conducted on the following factors: natural gas CO, allowance prices,
higher levels of achievement of demand-side strategies such as energy efficiency and demand
response, and the effect of a dramatic reduction in the installed cost of solar PV.

Natural Gas and CO; Price Sensitivity

The natural gas (gas) and CO; allowance price sensitivities are designed to test the results at the
endpoints of a range of price expectations reflecting both the recent experience of price volatility
and reasonable expectations.”’ Gas and CO, allowance prices are assumed to move together
because increases in the price of either commodity will enhance the competitiveness of
renewable resources by increasing the cost of fossil resources (relative to renewable generation)
and reducing the overall cost impact of achieving a 33% RPS. Decreases in the cost of either
commodity will have the opposite effect. The following endpoints were used to test effects of
higher and lower gas and CO, allowance prices on the portfolios:

e High Gas and CO;, Allowance Prices: 2020 gas price of $13.50/MMBtu at Henry Hub
($10.31/MMBtu in 2008 dollars delivered to California generators) and CO, allowance
price of $100/tonne ($74.36 in 2008 dollars).

e Low Gas and CO, Allowance Prices: 2020 gas price of $6/MMBtu at Henry Hub
($4.74/MMBtu in 2008 dollars delivered to California generators) and CO, allowance
price of $15/tonne ($11.15 in 2008 dollars).

These alternative assumptions were compared to the Base Case assumptions used in the RPS
Calculator: 2020 gas price of $8.46/MMBtu at Henry Hub ($6.57/MMBtu in 2008 dollars
delivered to California generators) and CO; allowance price of $42.46/tonne ($31.58 in 2008
dollars).?!

20 The high and low gas numbers are based on E3’s expert judgment utilizing data from the Henry Hub over the past

few years.
2 Based on the Market Price Referent (MPR) methodology, see CPUC Decision 08-10-026
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Figure 3 displays the range of statewide expenditures for the low, base, and high natural gas and
CO, allowance prices. The range for the all gas scenario is $14.8 billion. The range of the 20%
RPS Reference Case deceases to $12.5 billion and to $9.7 billion in the 33% RPS Reference
Case. The alternative 33% RPS cases are not included in Figure 3 because their ranges are all
approximately the same as the 33% RPS Reference Case.

Figure 3. Impact of Gas and CO;, Allowance Prices on Statewide Expenditures
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20% RPS Reference Case t L 2
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$40 $t'15 $50 $'55 $€'50 $('55 $%0

Statewide Electricity Expenditures
(Billions of 2008 Dollars)

Base Case Gas
and CO, Prices

Low Gas & CO, Prices ——————4————— High Gas & CO, Prices

Implication: An increase in renewable energy penetration can decrease the range of
statewide electricity expenditures by decreasing exposure to volatile fossil fuel prices. This
could serve as a potential hedging strategy against volatile fossil fuel prices.

Impact of High Gas and CO; Allowance Prices

Figure 3 also shows that with High Gas and CO, allowance prices, the incremental cost of
achieving the 33% RPS Reference Case is $1.7 billion or 2.9% higher relative to the 20% RPS
Reference Case. This is substantially lower than the $3.6 billion or 7.1% cost impact under the
Base Case Gas and CO; price assumptions.

Impact of Low Gas and CO; Allowance Prices

Under the Low Gas and CO; allowance prices, the incremental cost of achieving a 33% RPS
compared to a 20% RPS is $4.5 billion, resulting in an increase of 9.7% relative to the 20% RPS
Reference Case. However, it should be noted that while lower gas and CO, allowance prices
raise the relative cost of achieving RPS goals, they exert a downward effect on electricity costs
overall, such that overall electric costs are still lower under the Low Gas and CO, allowance
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prices with 33% RPS than under the Base Case gas and CO, allowance price assumptions with a
20% RPS.

Figure 3 also shows that the statewide electricity expenditures for the all gas scenario are still not
as high as the expenditures for the 33% RPS Reference Case, despite the decreased volatility.
This means that gas prices would need to exceed $13.87/MMBtu and CO, allowance prices
would need to exceed $100/tonne for renewable energy to be an effective hedge against fossil
fuel prices at a penetration level of 33%.

Implication: While renewable energy can provide a hedge against volatile fuel prices, a
33% RPS provides an effective hedge only against a combination of very high natural gas
and CO; allowance prices. Thus, the “hedging value” associated with resource diversity is
not a very strong policy justification for establishing a 33% RPS.

Low-Load Sensitivity: Sensitivity of Results to Accelerated Demand-Side Goals

California’s energy policy goals call for aggressive achievements of energy efficiency and
demand response as well as high penetrations of renewable energy. Success in achieving energy
savings through efficiency programs may result in lower costs of complying with a 33% RPS by
reducing the amount of renewable projects required to reach the goal. A low-load scenario could
also result from other factors, such as an economic slowdown.

A Low-Load sensitivity was developed to test the interactive effects between aggressive
demand-side measures and a 33% RPS. The assumptions are based on the Accelerated Policy
Case scenario presented in the GHG Calculator and described in the joint Energy
Commission/CPUC Final Decision on Greenhouse Gas Regulatory Strategies.””  The
Accelerated Policy Case has lower electric demand and lower retail sales than the 2007 IEPR
load forecast used in the 33% RPS Reference Case due to assumptions explained in Table 7.

2 CPUC Final Decision on Greenhouse Gas Regulatory Strategies, D.08-10-037, Proceeding R.06-04-009, pp. 34 -
36.
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Table 7. Assumptions in the 33% RPS Implementation Analysis Reference Cases
Compared to the Low-Load Sensitivity

20% and 33% RPS Reference Case Low-Load Sensitivity

‘High goals’ EE scenario from
GHG Calculator based on CPUC
Itron Goals Update Study: 37
Twh*

Energy Commission load forecast
Energy Efficiency (EE) assumes 16 TWh of embedded EE (80%
of the CPUC’s 2020 EE goals)®

Energy Commission load forecast, 847

Customer-Installed Solar 3,000 MW nameplate of customer-

PV l;/l\\;\zlsnameplate of customer-installed installed PV

Demand Response Energy Commission load forecast (no 5% reduction in peak demand, no
incremental demand response) energy savings (capacity only)

Combined Heat and Energy Commission load forecast (no 1,574 MW nameplate small CHP

Power (CHP) incremental CHP assumed) 2,804 MW nameplate larger

The Low-Load sensitivity assumes that electricity load growth in California is reduced from 43
TWh in the 33% RPS Reference Case to 11 TWh due to aggressive demand-side policies, while
peak load growth is reduced from 10,600 MW to 2,000 MW. Because of this reduction in
projected 2020 retail sales, the RPS resources needed in the 33% RPS Reference Case are
reduced from 75 TWh to 64 TWh in the Low-Load sensitivity. In the absence of mitigating
factors, this would be expected to result in a substantial reduction in the incremental cost of
achieving a 33% RPS relative to a 20% RPS.

However, Table 8 shows that the statewide incremental electricity expenditures of the 33% RPS
Reference Case compared to the 20% RPS Reference Case is higher under Low-Load
assumptions than under Base Case assumptions — $4 billion in incremental costs under Low-
Load assumptions versus $3.6 billion under the Base Case load. This result is counterintuitive —
all else being equal, one would expect the incremental costs of the Low-Load sensitivity to be
lower since it requires a smaller quantity of renewable generation. Further exploration is
required to determine the cause of this counterintuitive result.

* The Energy Commission assumed the remaining 20% of the 2020 EE goals impacts were "uncommitted," and
therefore excluded from the state's official forecast. In D.07-12-052, the CPUC assumed that 100% of the 2020 EE
goal impacts would be realized for procurement purposes. The Energy Commission load forecast does not take into
account the Big Bold goals the CPUC established in D.07-10-032.

2% This scenario does not take into account the Big Bold goals the CPUC established in D.07-10-032.

25 The 2007 IEPR load forecast assumed 847 MW of customer-side PV, a fraction of the 3,000 MW California Solar
Initiative goal.
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Table 8. Statewide Electricity Expenditures in 2020 for the 20% and 33% RPS Reference
Cases Under the Low-Load Sensitivity (billions of 2008 dollars)

Base Case Low-Load

Loads Sensitivity
Total Electricity Expenditures, 20% RPS Reference Case $50.6 $46.4
Total Electricity Expenditures, 33% RPS Reference Case $54.2 $50.4
Incremental cost of 33% RPS Reference Case $3.6 $4.0
Percent Difference Relative to 20% RPS Reference Case 7.1% 8.6%

Table 9 shows the net qualifying capacity® of all resources added for the 20% and 33%
Reference Cases under both the Base Case and Low-Load sensitivity. After considering peak
demand growth, an assumed 17% planning reserve margin, and the need to replace generators
using once-through cooling, the total need for new capacity is 19,022 MW. Demand-side
achievements reduce the needed capacity to 9,053 MW under the Low-Load Sensitivity.

Exactly 19,022 MW of capacity is added under the 20% Reference Case. However, 21,002 MW
of capacity is added under the 33% RPS Reference Case, resulting in a capacity surplus of 1,980
MW. This occurs because of the timing challenges of adding new renewables. The model adds
conventional resources to meet demand growth in the early years, before most of the renewable
resources are online. The addition of large quantities of new renewables in the later years results
in a temporary capacity surplus. The 2020 surplus is relatively small — 1,980 MW — under Base
Case load growth assumptions. However, the surplus amounts to 5,313 MW under the Low-
Load sensitivity.”” Under the Low-Load sensitivity, the pace of required renewable resource
development is so rapid compared to load growth that a substantial surplus of capacity is all but
unavoidable.

Under the 20% RPS Reference Case, demand-side programs result in substantial avoided
capacity investments, or capacity savings. However, avoided capacity investments from
demand-side programs are reduced under the 33% RPS Reference Case and dramatically reduced
under the Low-Load sensitivity. This reduced savings from avoided capacity investments
outweigh cost savings resulting from decreased renewable energy procurement. This causes the
incremental cost of the 33% RPS Reference Case to be higher under the Low-Load sensitivity
than under the Base Case load growth assumptions.

Note that this effect is due strictly to the need to procure capacity to meet peak demand
requirements, and it occurs irrespective of the energy benefits of new renewables. It is possible
that this peak capacity surplus could allow earlier retirement of fossil peaking generators.
However, further study would be required to identify candidate generators and ensure that they

*% Net qualifying capacity is the capacity value of the resource that can be counted toward resource adequacy
requirements. This value is equal to the nameplate capacity for thermal generators, but is based on expected output
during peak periods for intermittent renewable resources.

27 Note that this analysis likely understates this effect, because renewable resource integration costs were treated as a
simple, $/MWh adder. If new conventional resources are required to integrate wind and solar generation, the
resulting capacity surplus would be larger under the 33% RPS cases.
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are not needed to meet local reliability requirements or to ensure reliable system operations while
integrating thousands of megawatts of new intermittent renewables.

Table 9. 2020 Capacity Balance Under the 20% and 33% RPS Reference Cases for the
Base Case and Low-Load Sensitivity Load Growth (MW)

2020 Capacity Need, Additions, and Surplus Base Case Loads Low-Load Sensitivity

20% RPS 33% RPS 20%RPS 33% RPS
Reference Reference Reference Reference
Case Case Case Case
Growth in Peak Demand, 2008-2020 10,602 10,602 2,082 2,082
" . o .
Additional Capacz:éty Needed to Meet 17% Planning 1,802 1,802 354 354
Reserve Margin
Cumulativezg{etirements of Once-Through Cooling 6.617 6.617 6.617 6.617
Generators
Required Additions in Dependable Capacity 19,022 19,022 9,053 9,053
Dependable Capacity From New Renewables® 4,604 13,024 3,243 11,352
Capacity_Adged From Once-Through Cooling 2.883 2883 2883 2883
Repowering
Cumulative Combustlons;l'urbmes and CCGTs Added 11,535 5095 2.027 131
for Resource Adequacy
Total Capacity Additions 19,022 21,002 9,053 14,366
Capacity Surplus® 0 1,980 0 5,313

Implication: If the state does not plan for interactions between energy efficiency, fossil
retirements, and a 33% RPS, then a 33% RPS by 2020 could result in a surplus of energy or
capacity and excess consumer costs. This interplay highlights the need to analyze and plan
for interactions among the state’s various policy goals. An integrated approach is needed
to ensure that policy goals result in a resource plan that effectively furthers the important,
underlying policy objectives and produces an efficiently integrated electricity system at an
acceptable cost.

*¥ Calculated as 17% of peak demand growth

%% Based on a high-level analysis of once through cooling generators that are candidates for retirement

3% Based on summer, peak period net qualifying capacity values, available at
http://www.caiso.com/202/202f9a882ec90.xls

3! These generators are assumed to be needed to meet local reliability requirements, and are therefore the same in all
cases.

32 Remaining resources needed to meet resource adequacy requirements

3 There is a capacity surplus in 2020 in the 33% RPS Reference Case because conventional resources are required
to meet load growth in the early years, before the renewables can come online.
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This result highlights the need for coordination among demand-side and supply-side programs to
ensure compatibility and efficiency. For example, if the RPS portfolio is likely to result in
substantial penetration of new solar thermal resources with storage, the resulting capacity surplus
would reduce the need for demand response. Alternatively, if the RPS portfolio is heavy in wind
resources that produce mostly at night, efficiency programs that target night time energy use
such as outdoor lighting programs would be substantially less valuable. These interactions also
depend strongly on the timing of new resource development; implementing California’s
aggressive energy policy goals over a longer period of time would reduce the likelihood of
negative interactions among the various programs because programs could be adjusted along the
way more easily.

Solar PV Cost Reduction Sensitivity

The Solar PV Cost Reduction sensitivity explores the impact of lower solar PV costs on the cost
of meeting a 33% RPS. The solar energy industry is currently small relative to other renewable
technologies, and technological innovations continue to improve solar PV’s performance and
reduce the cost of manufacturing. The solar PV industry expects that continued technological
improvements and economies of scale will substantially reduce the cost of solar technology by
2020. The pace of such innovation is highly uncertain, however, and the delivered cost of
energy depends on a number of other factors besides the manufactured component cost, not least
of which is the continued willingness of the federal government to grant generous tax incentives,
such as the investment tax credit. Despite this uncertainty, it is helpful to consider how solar PV
innovation might change the cost impacts of a resource mix with high solar PV penetration.

The Solar PV Cost Reduction sensitivity is based on the thin-film cost sensitivity included in the
RETI Phase 1B report,®* and assumes that market transformation reduces the installed cost from
approximately $7/Watt-equivalent (W-¢)*° today for crystalline solar PV to $3.70/W-e for thin-
film solar PV by 2020. RETI derived this number from goals and cost targets that solar PV
manufacturers and developers provided. This assumption lowers the delivered energy cost of a
typical solar PV facility from $306/MWh to approximately $168/MWh. These cost reductions
were modeled as a sensitivity, meaning that the impact of the cost reductions were simply
calculated on the High DG and 20% RPS and 33% RPS Reference Cases.

The impact of this sensitivity is presented in Figure 4. As a result of the assumed cost
reductions, statewide electricity expenditures decrease by $4.6 billion under the High DG Case
and by $1.9 billion under the 33% RPS Reference Case. Statewide electricity expenditures are
$53.4 billion under the High DG Case and $52.3 billion under the 33% RPS Reference Case.
Thus, the Solar PV Cost Reduction sensitivity results in the High DG Case having similar overall
costs to the 33% RPS Reference Case and other renewable resource mixes that depend on central
station renewable generation.

** The RETI Phase 1B report is available at:
http://www.energy.ca.gov/2008publications/RETI-1000-2008-003/RETI-1000-2008-003-F.PDF

3% Watt-equivalent is a term used for solar PV that refers to grid-equivalent Watts after considering DC-AC
conversion losses. $7/Watt-equivalent corresponds to approximately $5.83/nameplate Watt, and $3.70/W-e
corresponds to $3.08/nameplate Watt.
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These study results, however, are uncertain and come with a number of caveats. First, and most
importantly, the thin-film sensitivity number used is very aggressive and the distributed solar PV
technical potential estimates are not based on an engineering analysis. Second, there was no
detailed analysis conducted of the cost difference of developing solar PV at various sizes and
locations. Instead, rooftop solar PV was assigned an 8% cost premium and a 21% capacity
factor penalty relative to ground-mounted solar PV. Third, simple, high-level assumptions were
made about the distribution and transmission costs — or savings, depending on location —
associated with interconnecting solar PV. Fourth, an implementation analysis of integrating such
high levels of solar PV on the distribution system was not included in the analysis. Finally, the
solar PV industry is still relatively small (though growing rapidly), and there is some question
whether the solar PV industry can manufacture and supply the equipment at this level without
leading to supply-chain constraints. A next step could be to conduct an implementation analysis
on the market and regulatory barriers associated with the levels of solar PV in the High DG Case.

Implication: If solar PV experiences significant cost reductions, then a renewable portfolio
with substantial quantities of solar PV could be much more cost-effective compared to
today’s solar PV market prices. The cost-effectiveness of the overall portfolio will depend
on the program delivery costs; the High DG Case only uses the technology cost of solar PV,
and not the deployment or program implementation costs, which would be higher due to
significantly higher transaction costs to deploy thousands of solar PV projects.

Figure 4. Cost Savings Due to Solar PV Cost Reduction Sensitivity
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4 33% RPS Reference Case lllustrative Timelines

This section addresses the question of timing: whether the renewable generation and
transmission needed for a 33% RPS can be built by 2020. Through the analysis described in this
section, CPUC staff sought to understand the nature of the generation and transmission resources
needed over time and the impact of ongoing reforms on the development of those resources, to
identify areas where further reform is needed, and to understand the potential impacts of various
risks on progress towards the 33% RPS goal.

To simplify this timeline analysis and to evaluate California’s current resource contracting path,
only the time and implementation challenges associated with the development of the 33% RPS
Reference Case were evaluated. This section identifies some of the factors that could affect the
timing of the generation and transmission development in the 33% RPS Reference Case, and
thus the date by which the state could reasonably expect to reach a 33% RPS.

In order to construct illustrative timelines for the 33% RPS Reference Case, the project team first
created generic timelines that estimate the permitting and construction times for generation
projects — by technology, size, and permitting jurisdiction — and for transmission projects. These
generic generation and transmission timelines were then used to create timelines for each
resource zone selected in the 33% RPS Reference Case. Finally, the resource zone timelines
were combined to create an overall timeline for the 33% RPS Reference Case. Those generation
projects in the Reference Case that are not dependent on new in-state transmission were assumed
to be developed in parallel with the “zone” resources, so that the 33% RPS is achieved with the
full development of the last zone. Figure 5 illustrates this process.

Figure 5. Process for Developing 33% RPS Reference Case Timelines

Transmission & Renewable Overall Timeline to Reach 33% RPS
Generation Timelines Resource Zone
Zone 1 2009, 2010, 2011 . . .

Generation

[ Transmission

Source: CPUC/Aspen
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INDIVIDUAL RESOURCE ZONE TIMELINES

In order to quantify the time needed to develop all the transmission and generation required in
the 33% RPS Reference Case, individual timelines were developed for each of the resource
zones included in the 33% RPS Reference Case, using the methodology and generation and
transmission timelines described in Appendix B. The resource zones that need new transmission
are listed in Table 10. In some cases, two resource zones can share one major transmission
project.

Table 10. Renewable Resource Zones that Need New Transmission for 20% and 33% RPS
Reference Cases

Resource Zone Mw GWh
Included in 20% and 33% RPS Reference Cases
Tehachapi 3,000 8,862
Solano 1,000 3,197
Imperial North 1,500 9,634
Riverside East 1,350 3,153
Included in 33% RPS Reference Case Only
Riverside East (incremental) 1,650 3,869
Mountain Pass 1,650 4,041
Carrizo North 1,500 3,306
Needles 1,200 3,078
Kramer 1,650 4,226
Fairmont 1,650 5,003
San Bernardino - Lucerne 1,800 5,020
Palm Springs 806 2,711
Baja 97 321

Transmission and Generation Development in a Resource Zone

Because of its longer development horizon, transmission is nearly always the critical path item in
the development of a zone. Speeding the approval and development of transmission projects
would thus facilitate earlier development of resource zones. This result is already well
understood in California, and significant efforts are underway at both the state and federal level
to expedite the review, planning, and permitting of appropriate transmission lines to support
delivery of renewable resources.

Generation projects in California are subject to environmental review and permitting by county,
state, or federal agencies, depending on the project’s technology type, size, and location (see
Figure 15 in Appendix B for a description of these categories and permitting jurisdictions).
Table 11 shows how the generation projects in the 33% RPS Reference Case are distributed
among permitting jurisdictions. Although this distribution is particular to the set of resources
chosen for the 33% RPS Reference Case, the table gives a sense of the order of magnitude of the
permitting required under any 33% RPS portfolio.
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Table 11. Permitting Jurisdiction for Generation Projects in the 33% RPS Reference Case

Jurisdiction Number of Generation Projects

Solano County 9 projects
Kern County 10 projects
Imperial County 7 projects
Riverside County 11 projects
Los Angeles County 13 projects
San Bernardino County 16 projects
San Luis Obispo County 6 projects
Energy Commission (sole or joint) 30 projects
46 projects in California (mainly Southern CA)
Bureau of Land Management or Other Federal Agency 2 projects in Baja (Presidential Permit)
(sole or joint) 21 projects other Out-of-State or International
Imported

Implication: The number of projects that may require review and approval by these
jurisdictions now and in the coming years highlights the need for a major increase in trained
specialists and staffing and consulting resources to process these permit applications within
the timeframe of a 33% RPS by 2020.

Transmission and Generation Timing Considerations

Some delay is generally expected between completion of a transmission line and full use of that
line. This delay results from the generation developer’s need for certainty about transmission
availability before investing capital into project development activities. Assuming that
renewable generation developers will not begin construction until a final permit for the required
transmission line is issued,® all generation projects in a renewable zone would have to complete
construction in parallel with the construction of the transmission line in order to avoid the
generation-transmission time lag. Such rapid and simultaneous generation development seems
unlikely, particularly in the case of capital-intensive technologies like solar thermal and
geothermal.

This situation may be exacerbated in California in the next few years because of the amount of
generation that is dependent on new transmission and that must come online quickly. For
example, if multiple generators in a renewable resource zone are dependent on one major
transmission project, and they all plan their project development schedules around estimates of
that transmission’s availability, they may all enter the permitting phase at the same time,
potentially overloading the relevant permitting authority and leading to delays in the issuance of

36 Generators are often not able to secure full financing until transmission assurance is received. Without financing,
many generators will not be able to move far into the permitting process, leaving even more work to be done after
the transmission permit is issued.
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site permits. For instance, the illustrative San Bernardino-Lucerne resource zone in Figure 6
includes many projects requiring Bureau of Land Management (BLM) and Energy Commission
approval, and concurrent permitting of all projects could prove to be a challenge.

Implication: The interaction between transmission and generation time lag can be a
significant source of time delay. State and federal agencies should focus on ensuring that
permitting agencies are prepared to process large numbers of generation applications in a
timely manner, particularly in areas where new transmission is expected or already permitted.

Figure 6 presents an illustrative timeline for the San Bernardino-Lucerne resource zone and
demonstrates how the timelines for a mix of renewable generation projects and one major new
transmission line are combined to provide an overall timeline for the development of that
resource zone. This zone timeline also highlights the interaction between the timing of
transmission and generation development that can result in a lag between transmission
completion and full utilization of that line.

Figure 6 Timeline Assumptions:

¢ Individual generation projects in this zone are those included in the 33% RPS Reference
Case; one major new transmission line and perhaps some smaller lines would be needed
to access and deliver the required amount of generation.

e Generation and transmission timelines are based on the generic timelines described in the
Methodology (Appendix B). They reflect recent experience with actual projects.

e Development of generation begins one year before final approval of the required
transmission line because of the need for a degree of certainty regarding transmission
availability to facilitate generation project financing.
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Figure 6. Example of Generation and Transmission Timelines Combined to Create a Resource Zone Timeline
(San Bernardino — Lucerne Resource Zone)

| Year 1 | Year 2 I Year 3 I Year 4 | Year 5 | Year 6 I Year 7 | Year 8 | Year 9 | Year 10 I Year 11 |
. ear . Final Revi d A | by CPUC /
TRANSMISSION Planning, Permitting & Construction ey | el by

POU / Feds
Transmission Planning CEQA/NEPA review Final Design + Construction
by CAISO/POU / WECC - by CPUC / POU / Feds by Utility <——| Generator need for a level of

t issi tainty leads t
GENERATION Permitting & Construction ransmission certainty feads fo

lag between completion of
Wind <50 MW 20 months 13 months
transmission and generation.
Wind 20 months 13 months
Wind >50 MW Concurrent permitting at 26 months 20 months
Wind " one field office may 26 months 20 months
Wind " challenge BLM resources 26 months 20 months
Wind 26 months 20 months
Wind 26 months 20 months
Biomass <50 MW 12 months
Biomass >50 MW CEC 20 months 26 months
Solar Thermal >50 MW CEC 20 months 35 months
Solar Thermal CEC 20 months 35 months
Solar Thermal CEC 20 months 35 months 4
Solar Thermal CEC + BLM 24 months 35 months
Solar PV >50 MW Local 20 months 25 months
Cenexatich F;‘:zi;y geelicaliol CEQAINEPA review Final Design + Construction by
by City / County / CEC / Feds Generation Developer

by Developer

Source: CPUC/Aspen

Result: The transmission in this zone takes longer to develop than the generation. However, the generation developers’ need for a
degree of certainty regarding transmission availability in order to obtain financing and invest in project development causes them to
delay project development until several years into the transmission development process. This results in a 29-month period between
completion of the transmission and full development of the zone.

33% RPS Implementation Analysis Preliminary Results | Page 37




ILLUSTRATIVE TIMELINES FOR THE 33% RPS REFERENCE CASE

Following the completion of timelines for each of the zones in the 33% RPS Reference Case, the
resource zone timelines were combined to create an overall timeline for the 33% RPS Reference
Case. CPUC staff adapted this overall 33% RPS timeline to depict three scenarios using the
distinct sets of assumptions presented in Table 12. Timeline 1 depicts the state’s relatively
recent historical experience in transmission and renewable development, but does not include
process reforms or external risks. Timeline 2A and 2B reflect the possible effects of the state’s
current and ongoing reforms to expedite and streamline the permitting and review processes.
Unlike Timeline 2A, Timeline 2B considers the possible effects of external risks that could
undermine the efforts at reform. Timeline 2A is not realistic or plausible since it does not
include external risks, but rather provides a reference point upon which Timeline 2B is built.

Table 12. Description of Illustrative Timelines for the 33% RPS Reference Case

Timeline Description

lllustrative Timeline 1: Historical This scenario is based on the state’s experience with

experience without process reform generation and transmission development over the last
10-15 years. Timeline assumes transmission planning,
permitting, and construction processes that are almost
entirely sequential.

lllustrative Timeline 2A: Current Development trajectory if California successfully implements
practice with process reform and no transmission and generation reforms that are already
external risks underway. Timelines are unrealistic because they assume

no delays from external factors that are not addressed by
current reforms.

lllustrative Timeline 2B: Current Development trajectory if state successfully implements
practice with process reform and reforms, but factors outside the direct control of state
external risks agencies, such as technology failure, financing difficulties,

and legal challenges, cause delay or failure of some projects
necessary to achieve the 33% RPS Reference Case.

Several assumptions are common to all of the timelines:

e For purposes of this timeline analysis, “achievement of the 33% RPS target” implies
achievement of the full 33% RPS Reference Case buildout, which was developed to serve
33% of 2020 retail sales. The 33% RPS Reference Case is not updated to account for
expected load growth after 2020 that would cause the 33% RPS target, an energy and not
a capacity goal, to increase slightly every year, even though, in all of the timelines, the
33% RPS goal is not achieved until after 2020.

e A delay of 30 months — an approximation of the delay depicted in Figure 6 — is assumed
to occur between transmission completion and full generation buildout in all scenarios,
since California has not yet implemented processes that would address this delay.

e The resource zones in the 20% RPS Reference Case (the zones at the top of each
timeline) are assumed to be accessed by actual transmission projects that are already in
some late stage of development or are otherwise expected to have shorter development
timelines due to jurisdiction and location.
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e Development horizon for the Baja zone (Zone 6) is constant in all three scenarios, as it
would be only minimally affected by the California process reforms assumed in
Timelines 2A and 2B.

e No specific generation is associated with the Path 15 upgrade, but this upgrade was
identified as likely needed to maintain reliability under the 33% RPS Reference Case,
given the large amount of generation added in Southern California, relative to Northern
California. The assumed short time horizon reflects transmission planning efforts now
underway. Other upgrades will no doubt be needed to maintain system reliability; this
analysis did not attempt to identify all of those upgrades.
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ILLUSTRATIVE TIMELINE 1: HISTORICAL EXPERIENCE WITHOUT PROCESS
REFORM

Timeline 1 ( Figure 7) reflects the timeline for achieving the 33% RPS Reference Case under the
“historical experience without process reform” scenario. The purpose of this timeline is to
demonstrate the time savings achieved if current and ongoing process reforms are successful.
Under this scenario, the 33% RPS Reference Case is achieved in 2024. Because the 33% RPS
Reference Case closely mirrors California’s recent renewable resource development path (as
represented through IOU contracts), this timeline indicates that the state would be unlikely to
meet a 33% RPS by 2020, if past transmission planning and permitting processes and the
associated transmission-generation time interactions were to continue. This timeline does not
assume any external risks, such as those associated with Timeline 2B (Figure 9), so this timeline
is not realistic.

Timeline Assumptions:

e Timelines for each phase of the generation and transmission development processes are
based on California experience over the last 10-15 years.

e Transmission planning, permit preparation, environmental review, and final project
design/construction happen in sequence, with very little overlap.

e One new transmission project enters the development process each year, starting in 2009.
Timelines are shortened in cases where real transmission projects already in some stage
of development would access a zone identified in the 20% or 33% RPS Reference Cases.

¢ One significant, two-year delay is assumed for the transmission project needed to access
Zone 3. Based on recent experience, such a delay could result from permitting delays at a
federal agency, or other factors. This delay is assigned randomly for illustrative purposes
only, and does not relate to any specific concerns anticipated with Zone 3. The purpose
of the delay is to illustrate that the delay of any transmission project, regardless of which
one, significantly impacts the 33% RPS schedule.

e Beyond one 2-year delay to a transmission project’s construction, Timeline I assumes
none of the other external delays that are considered in Timeline 2B.

Implication: California must implement changes to its transmission and generation
planning and permitting processes now to achieve a 33% RPS by 2020. Several critical
reforms have already been implemented, and several more are in the early stages of
development and implementation. Timeline 1 reflects empirical experience in California to
date, and highlights how crucial it is that the process reforms now underway in California
be implemented successfully.
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Figure 7. Ilustrative Timeline 1 for the 33% RPS Reference Case: Historical Experience Without Process Reform

Zone by Case 2009
20% RPS Reference Case

Solano (WAPA Optlon) | . | _ l«—— All 33% Reference

Case generation in

this zone is online

33% RPS Reference Case

33% Transmission Zone 6 - |- (generation is assumed to be available immediately)

P. 15 Upgrade (CPCN option)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

33% Transmission Zone 1

Cumulative Availability of 20% + 33% Resources

g 5 Biomass 74 74 74 74 74 74 165 165 165 165 165 165
=Zme Geothermal 1,120 1,120 1.120 1,120 1.120 1120 1.120 1120 1144 1.144 1.144 1.144
=8 E. Solar thermal + PV 1349 2,008 2,008 2008 2,008 2008 3508 6,056 6,056 7479 9875 9.875 9875

i Wind 100 100 4397 4357 439  53W  53%W  53%W | GI0B  EI0B G4 TE72  TET2 7672

Total Zone Resources 100 1449 7393 7.599 7599 8599 8599 10099 13549 13 549 15199 18856 18856 18856
Transmission Planning by CEQA/NEPA review by CPUC / Fiz:IdFZ:j:rztvF:r;iyew (A Design;yConstruction aeglear{c?,, Gradual Generation
CAISO /POU/WECC

POU / Feds

CPUC /POU /Feds Utility Public Interconnection

Source: CPUC/Aspen

Result: The 33% RPS Reference Case is achieved in 2024, assuming no external risks.

Note: While the CPUC averages approximately 18 months for California Environmental Quality Act review and Certificate of Public
Convenience and Necessity approval for transmission siting cases in general, more conservative assumptions were used here to
account for the likely larger and more controversial nature of these new required projects.
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ILLUSTRATIVE TIMELINE 2A: CURRENT PRACTICE WITH PROCESS REFORM
AND NO EXTERNAL RISKS

Timeline 2A (Figure 8) reflects the timeline for achieving the 33% RPS Reference Case under
“current practice with process reform and no external risks.” The purpose of this timeline is to
provide a reference point to show the effects of process reforms without the potential
undermining effects of any external risks not within the state’s control. This timeline assumes
the full implementation of several process reforms instituted at California agencies and other
entities within the last three years, as well as successful implementation of other reforms that are
now only in the early stages of development and implementation.

Timeline Assumptions:

e Reflects successful implementation of the significant process reforms currently underway
at the California ISO and the CPUC. These reforms, which are described in this section,
are administrative in nature and do not require any changes to existing law.

e Two new transmission projects enter the development process in 2010 as a result of
RETI, the California ISO’s Generation Interconnection Process Reform, and other
processes, with one major renewable transmission project beginning development each
year between 2011 and 2013.

e The two-year delay assumed in Timeline 1 for the transmission project needed to access
Zone 3 is removed since this timeline is meant to show only the effects of process reform.
Assumes no resource constraints in processing transmission and generation permitting
applications.

e All of the transmission lines needed for the 33% RPS are assumed to involve the
California ISO planning process, rather than a planning process at a publicly-owned
utility (POU). This assumption is applied to simplify the presentation of the timing of
transmission planning. Although a mix of POU-and California ISO-controlled lines will
likely be developed, this assumption is not unreasonable, given the California ISO’s
responsibility for planning and operating most of the state’s grid.

o Timeline 2A assumes none of the other external delays that are beyond the state’s
control. These risks are factored into Timeline 2B.

Timeline 2A indicates that the generation and transmission infrastructure required for a 33%
RPS could be developed by 2021 with the successful implementation of these reforms, assuming
no external delays (those outside the direct control of the state). The 33% RPS is achieved three
years earlier in Timeline 2A than in Timeline 1. While Timeline 2A is likely unrealistic since it
assumes no risks beyond those addressed by these reforms, it highlights the importance of
current efforts underway to reform planning and permitting processes. Timeline 2B will show
the potential impact of external risks, those outside of the state’s control, on the gains realized
through the reforms highlighted in Timeline 2A.

Implication: Efforts underway to reform generation and transmission planning and
permitting processes could significantly speed the rate at which California is able to achieve
a 33% RPS.
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Figure 8. Illustrative Timeline 2A for the 33% RPS Reference Case: Current Practice With Process Reform and No External
Risks
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Result: The 33% RPS Reference Case is achieved in 2021, assuming no external risks that could result in delay.
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DESCRIPTION OF REFORMS EMBEDDED IN TIMELINES 2A AND 2B

Development of the generation and transmission infrastructure required for a 33% RPS could be
achieved by 2021 with the successful implementation of the significant process reforms
discussed here, assuming there are no external delays — those outside the direct control of the
state.  California planning and permitting entities must give high priority to process
improvements today. Given the long lead times needed to develop transmission and generation
projects, a delay of even a year or two may hinder the state’s ability to reach its renewable goals
in time.

Reform 1: Improvements to California ISO Procedures for Interconnecting Generation Facilities

The California ISO has recently implemented two very important reforms that will help expedite
generator interconnection to the transmission grid. The Generation Interconnection Process
Reform (GIPR) has increased the speed and efficiency of studying interconnection requests by
planning common transmission solutions for groups of generation projects and integrating such
planning into the California ISO annual transmission planning process. In addition to projects in
the “serial” study group®’ that are nearing study completion, GIPR intends to complete its first
set of interconnection cluster studies by the second quarter of 2010, which will help clear much
of the existing transmission interconnection request backlog. The California ISO’s new
Location-Constrained Resource Interconnection process is the second reform that is expected to
help renewable generators. This process provides a framework for planning and sharing the
costs of large transmission facilities that interconnect location-constrained renewable resource
areas. In May 2009, the California ISO applied this cost-sharing mechanism for the first time to
an interconnection that will access renewable generation in the Tehachapi wind resource area.

e The GIPR and Location-Constrained Resource Interconnection reforms contribute to the
2-year planning process assumed in Timelines 1, 2A, and 2B.

Reform 2: Streamlining Transmission Permitting

The siting of a transmission line includes the review required under the California Environmental
Quality Act (CEQA) — at least one full year of environmental studies — as well as a determination
that the line is needed, through the issuance of a Certificate of Public Convenience and Necessity
(CPCN). The CPUC is working to streamline all aspects of this process, while considering fully
the environmental and economic impacts of any proposed project.

CEQA Review

In 2006, the CPUC issued directives™® that streamline the pre-filing, post-filing, and proceeding
phases of the transmission permitting process. CPUC staff makes use of streamlining tools such
as project-specific memoranda of understanding with federal agencies and mitigated negative
declarations whenever possible. In 2008, CPUC staff prepared streamlining recommendations to
address and clarify the complex mitigation issues associated with permitting and constructing
new transmission. In 2009, the CPUC initiated a series of workshops to be held every 6-9

37 The “serial group” consists of generation projects that, for a number of reasons, continued in the serial study
process that characterized the interconnection process prior to the adoption of the Generation Interconnection
Process Reform’s cluster study approach.

3 fip://ftp.cpuc.ca.gov/puc/energy/environment/060713_transmissionprojectreviewstreamliningdirective.pdf
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months with state and federal resource agencies to facilitate better coordination on permitting,
considering staffing shortages and increasing workloads. Further, through close coordination
during the pre-filing phase, CPUC staff aims to streamline the CPUC’s environmental review by
ensuring that all the requisite information, and no duplicative work, is provided with the CPCN
application. Utility responsiveness and cooperation is critical to the success of these staff efforts.
Finally, the CPUC is investigating new technologies that might reduce the environmental impact
of necessary transmission infrastructure, thereby reducing public opposition and the risk of
delay.

e Successful application of these reforms is illustrated in the reduction in the time assumed
for CEQA/ National Environmental Policy Act (NEPA) review from 24 months in
Timeline 1 to 18 months in Timelines 2A and 2B.

Need Determination

In addition to CEQA review, the CPUC has a statutory obligation to examine the “need” for any
proposed transmission line, and during the CPCN application process the CPUC has carried out
this “need determination” in parallel with its CEQA review. Typically, the California ISO has
made a finding of need before a project reaches the CPUC under its Federal Energy Regulatory
Commission-approved tariff and North American Electric Reliability Council/WECC reliability
standards. This evaluation considers reliability, economic, and operational benefits of proposed
transmission upgrades to California ISO ratepayers. This analysis is conducted in the California
ISO’s Transmission Planning Process.

In a 2006 decision, the CPUC adopted a procedure by which the CPCN process could be
streamlined by granting, under certain circumstances, a presumption of reasonableness to the
California ISO’s need determination. The CPUC and California ISO are currently working
together to refine and streamline this procedure and the overall permitting process by improving
the coordination of their respective transmission review and approval processes in a number of
ways, including alignment of the alternatives that are considered in the California ISO’s
economic and the CPUC’s environmental analyses. The improvements under consideration will
expedite the “need determination” required for transmission applications by coordinating the
processes of the CPUC and the California ISO to reduce gaps and redundancies in the current
process. Such coordination aims to reduce the amount of time involved in determining the need
for a transmission line, reduce the risk of legal challenges of that determination, and reduce the
amount of time involved in planning the lines and preparing CPCN applications.

e Successful coordination on “need determination” is reflected in Timelines 2A and 2B by
the overlap between application development, environmental review, and transmission
planning — resulting in savings of 12-18 months — and by the reduction of “final
approval” from 4-5 months to 3 months. This coordination could also prevent additional
delays due to legal challenges of need determinations.
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Reform 3: Streamlining Generation Permitting

The Energy Commission and other state and federal agencies involved in permitting and siting
renewable generation projects have taken several steps that may help to streamline their review
of renewable generation facilities. In August 2007, the Energy Commission and the BLM signed
a memorandum of understanding in order to conduct a joint environmental review of renewable
projects that fall under both of their jurisdictions. The BLM is also developing a programmatic
environmental impact statement for solar facilities, and the Governor’s Executive Order S-14-08
directs the Energy Commission and the Department of Fish and Game to conduct programmatic
environmental review of renewable generation in the Colorado and Mojave Deserts. This work
will help to identify areas in the desert where renewable generation might cause the least
environmental harm, and would help to facilitate the permitting of solar facilities in those areas.

The work will also consider the impact of transmission necessary to deliver those renewable
resources to load, and may help to streamline the environmental review of those transmission
lines. While this reform is very important, it does not improve existing resource and staff
constraints at these agencies, which must be addressed if streamlining of the generation
permitting process is going to be successful. See Table 11 for a summary of the number of
renewable generation projects each agency would need to process under the 33% RPS Reference
Case.

e While Timelines 2A and 2B do not change the 30 month transmission-generation time
lag assumption, they do account for generation streamlining by assuming no increase in
processing time, even given the magnitude of new projects that would require generation
permits at approximately the same time.

Reform 4: The Renewable Energy Transmission Initiative

RETI will help reduce the amount of time needed to develop plans of service for transmission
lines. Specifically, RETI stakeholders are developing conceptual transmission lines and
prioritizing line segments that the California ISO will review immediately under its detailed
planning process in 2009-2010. RETI’s efforts to involve a broad range of stakeholders at the
federal, state, and local levels early in the planning process may also mitigate delays later in the
process, especially in the CPCN approval process.

e RETI’s efforts are reflected in the assumption in Timeline 2A and 2B that two new
transmission projects enter the development process in 2010, rather than the one new
project per year assumed in Timeline 1.

Reform 5: California ISO Planning for Renewable Resources in 2010 Transmission Planning
Process

In the third quarter of 2009, the California ISO plans to issue a conceptual transmission plan
based on the results of Phases 1 and 2 of RETI. This study, which will be informed by the first
results from the GIPR study process, will be a conceptual master plan for achieving a 33% RPS
by 2020 and will allow the California ISO to efficiently design a reliable transmission system for
California and the WECC. This plan will go before the California ISO Board in the first quarter
of 2010, along with the California ISO’s 2010 Transmission Plan.
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During 2010, the California ISO will begin the Large Project stakeholder study processes for the
highest priority components of its conceptual master plan, followed by further projects in
subsequent years. In order to ensure the development of a reliable transmission system, built in a
least-cost manner, the California ISO has indicated that the planning for the transmission needed
for a 33% RPS must be staged through at least 2014. The order in which projects enter the
stakeholder study process is a critical question that will be informed in coming months and years
by RETI, GIPR, the Long-Term Procurement Plans, and other processes, largely in the context of
the California ISO’s Annual Transmission Planning Process.

e The California ISO’s plans are reflected in the addition of the “conceptual master plan” to
Timelines 2A and 2B, and the staged planning of individual renewable transmission
projects through the first quarter of 2015.

Implication: Transmission planning is a time-intensive process, and the California ISO’s
estimation of the time required to plan transmission for a 33% RPS is a key driver of the
Timeline 2A and 2B results. Thus, successful execution of the California ISO’s plan —
beginning with the study planned for completion in September 2009 — is crucial.

Reform 6: Transmission Corridor Designation

The federal government and the state have recently enacted legislation to require designation of
transmission corridors. Designation of such corridors can help streamline environmental review
of transmission facilities proposed within those corridors, and can minimize stakeholder
concerns, provided that stakeholders were fully engaged in the designation process. The federal
government has identified numerous corridors in California, and the CPUC anticipates that these
corridor designations will be extremely valuable in permitting new transmission facilities. The
legislature has also directed the Energy Commission to identify transmission corridors in
California, and the Energy Commission may initiate corridor designation for some of the paths
that RETI identifies as valuable in the longer-term. Once corridors are identified, an important
next step is to secure the ability to use those corridors, perhaps through the purchase of high-
priority corridors.

e Corridor designations contribute to the reduction of the CEQA/NEPA review time from
24 months in Timeline 1, to 18 months in Timelines 2A and 2B.
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ILLUSTRATIVE TIMELINE 2B: CURRENT PRACTICE WITH PROCESS REFORM
AND EXTERNAL RISKS

As noted, Timeline 2A is not a realistic timeline, since it assumes no external development risks
cause delay to generation or transmission projects. Experience indicates that large infrastructure
projects can be delayed for many reasons. In the case of renewable energy infrastructure, many
of these risks, such as technology, financing, and permitting risk, can be identified, but not
necessarily predicted. See the text after Figure 9 for more discussion of these external risks.

In Timeline 2B, “current practice with process reform and external risks,” (Figure 9) the state
encounters numerous project development delays that undermine the reforms identified in
Timeline 2A. As a result, the 33% RPS Reference Case is not achieved. The specific time
delays shown in Timeline 2B, and the zones to which those delays are assigned, represent one
possible scenario, given the risks that are known today. There are several specific reasons that
achievement of the 33% RPS is hindered in Timeline 2B:

e All timelines and reforms in Timeline 2A are assumed in Timeline 2B, but negative
outcomes to several external risks now facing the state are realized. Timeline 2B
maintains the assumption from Timeline 2A that there are no resource constraints in
processing transmission and generation permitting applications.

e Generation in one zone fails to develop, resulting in new transmission capacity that goes
unused in the near-term (stranded costs).

e Transmission to one zone is denied its permit because of environmental concerns or other
opposition.

e Construction of the last transmission project is delayed by two years due to workforce
and human resource constraints or the inability to finance the project.

e Solar projects throughout California take three years longer to develop than previously
anticipated due to financing difficulties, performance failure, permitting difficulties, or
other factors.>

e The outcomes above, and their implications for the 33% RPS time horizon, are not fully
realized until 2014 and later. New generation and transmission development would
likely begin to replace the failures/major delays, but 2014 may likely be too late to
change course for a 2020 deadline. This analysis did not consider the addition of
“replacement zones” to the 33% RPS Reference Case or procurement strategies not
dependent on new transmission.

Implication: California’s current procurement path is focused almost solely on central
station renewable generation that is dependent on new transmission. In order to mitigate the
risk that one resource zone would fail to develop, delaying the achievement of a 33% RPS
by several years, the state should implement a procurement strategy that adequately
considers the time and risk, in addition to price, associated with particular renewable
generation resources. The state may also wish to adopt risk mitigation strategies, such as
planning for more transmission than needed to reach just 33%, pursuing procurement that is
not dependent on new transmission, or other solutions.

3% This assumption is not particularly pessimistic, given the large number of solar thermal projects in the 33% RPS
Reference Case relative to capacity installed worldwide to date (see Figure 14). Timeline 2B still assumes the
interconnection of nearly 5,000 MW of solar thermal resources over the course of about 6 years.
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Figure 9. Illustrative Timeline 2B for the 33% RPS Reference Case: Current Practice With Process Reform and External

Risks
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Result: The 33% RPS Reference Case is not achieved due to unexpected problems with the development of two zones and delays in
deployment of large-scale solar projects. Regardless of the nature of the risks that may actually occur, realization of any risk could
cause delay and have a significant impact on timing. Although the state does not have direct control over many of the risks facing
renewable energy development, it could adopt strategies that would mitigate specific risks.
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ANNUAL RENEWABLE GENERATION BUILDOUT

The uncertainty around the external risks that are modeled in Timeline 2B makes it difficult to
predict the renewable buildout on a year-to-year basis. Figure 10 illustrates the difference in the
year-to-year progress achieved in Timelines 2A and 2B. This figure shows that administrative
reforms speed up the renewable resource buildout, but inter-year progress is difficult to forecast
due to external risks.

Figure 10. Annual Renewable Generation Buildout for Timelines 2A and 2B
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Implication: 33% RPS legislation should provide flexibility around annual targets or
compliance rules due to the uncertainty around the renewable resource buildout year-to-year.
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EXTERNAL RISKS THAT COULD DELAY 33% RPS RENEWABLE BUILDOUT

Below, some of the external risks that affect renewable energy development are described in
more detail. These risks are outside the direct control of state agencies, and are included in
Timeline 2B.

Reliance on New Technologies and Companies

Solar thermal and large-scale solar PV are promising technologies that show significant potential
for providing reliable renewable power at competitive prices over the long-term. Solar
technology participation in California’s renewable energy solicitations has sharply increased in
recent years, and the state’s utilities are signing and negotiating thousands of megawatts of
contracts for utility-scale solar power. The 33% RPS Reference Case includes over 7,000 MW
of proposed solar thermal projects and over 3,000 MW of proposed solar PV. These new and
emerging technologies, however, face some of the highest risks in terms of project viability.
Unlike on-shore wind energy, and to a lesser degree geothermal energy, some solar thermal and
solar PV technologies are not yet deployed widely on a utility-scale. Figure 11 shows the global
installed capacity of solar PV, solar thermal, and geothermal resources as of 2008 to the right of
the quantity of resources required to meet the 33% RPS Reference Case.

Figure 11. Global and Statewide Installed Capacity Versus Installed Capacity of 33% RPS
Reference Case in 2020*
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* Wind is excluded from this chart to maintain scale. There was more than 121,000 MW of worldwide global
installed wind capacity in 2006, compared to about 10,000 MW assumed in California in 2020 in the 33% RPS
Implementation Analysis. Global Installed capacity numbers are from the “Renewables Global Status Report 2009.”
The California installed capacity for solar PV and solar thermal are from the Energy Commission’s Energy
Almanac. The installed capacity for geothermal is from the Geothermal Energy Association’s website. All numbers
are through 2008.
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As indicated in Figure 11, there is currently only about 500 MW of solar thermal capacity
installed worldwide. The 7,000 MW of solar thermal included in the 33% RPS Reference Case
would represent a 14-fold increase in global installed capacity. Both solar PV and geothermal
technologies have been installed around the world in quantities exceeding those required to meet
the 33% RPS target in California by 2020. However, the 33% RPS Reference Case would
require increasing worldwide installed solar PV and geothermal capacity by about 15%, relative
to 2008 levels. Likewise, the High DG Case includes about 15,000 MW of solar PV; this
represents nearly a doubling of global solar PV capacity in California over the next 10 years,
which is in addition to strong solar PV demand in other countries.

Reliance on technologies untested at this scale is risky. The primary risk is that relatively new
solar thermal technologies will not be able to operate at utility-scale. Furthermore, assuming that
each new technology ultimately does reach commercialization, there is still substantial risk that
unanticipated technical hurdles will delay projects and prevent the necessary solar resources
from coming online by 2020. A variation of this scenario is reflected in Timeline 2B: solar
resources are assumed to require five years longer to develop than anticipated in Timeline 1. It
should also be noted that technological breakthroughs for renewables could occur, but past
experience indicates that these breakthroughs would need to occur nearly immediately in order to
influence a 2020 timeline.

In addition to technology risk, many renewable energy technologies are evolving rapidly and the
changing nature of the renewable energy sector means that clear market leaders have not
emerged from among the many renewable energy developers. Over the next several years, it is
likely that a number of these companies will fail as companies with superior technologies or
better access to capital gain market share. This level of uncertainty in the market represents both
a risk and an opportunity for California. It is a risk because not all of the state’s renewable
energy contracts are likely to result in commercially operational projects by 2020. On the other
hand, it is an opportunity, since California’s investment in renewable energy today is likely to
further development of the renewable energy market overall. This highlights the tension
between meeting the 33% RPS goal by 2020 and furthering long-term market transformation. If
California values long-term market transformation, then a strategy that relies heavily on
emerging technologies could accomplish that goal. However, this strategy will be less likely to
achieve the 2020 target than a strategy that relies only on mature technologies.

Implication: California’s high reliance on relatively new technologies and companies risks
achievement of the 33% RPS in 2020. A planning process that allows balancing of time,
risk, and cost associated with renewable development should provide opportunities for
emerging technologies to demonstrate commercialization at projected costs without
compromising stated policy goals.
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Generation and Transmission Financing

Table 13 shows the estimated amount of capital investment required to construct all of the
facilities selected in the 20% and 33% RPS Reference Cases. This figure includes the costs of
new transmission lines as well as new renewable and conventional generating facilities needed to
meet the RPS target and serve load reliably. Building the generation and infrastructure necessary
to reach the 20% RPS Reference Case requires almost $52 billion of capital, while achievement
of the 33% RPS Reference Case is estimated to require more than twice as much, approximately
$115 billion. These numbers do not reflect the net costs to the ratepayers, but rather the amount
of investment capital that will be needed to finance a 20% or 33% RPS.

Table 13. Cumulative Statewide Capital Investment Required Through 2020 Under the
20% and 33% RPS Reference Cases (billions of 2008 dollars)

20% RPS Reference Case 33% RPS Reference Case
New Renewable Generation

New Transmission
New Conventional Generation

Total Capital Investment Required

In light of the magnitude of the capital investment required to achieve the state’s RPS goals and
serve load reliably, the current economic downturn poses another risk to the achievement of the
state’s 33% RPS goal by 2020. As credit availability has tightened in 2009, some companies are
finding it harder to raise the capital they need to develop renewable generation and transmission
projects. In addition, many of the newer renewable technology companies are still actively
seeking venture capital, which is less plentiful than in recent years.

Some of the financing challenges may be mitigated in the short term by the American Recovery
and Reinvestment Act (ARRA) of 2009 that President Obama signed into law on February 17,
2009. However, it is unclear to what extent ARRA is a solution given that these projects must
begin construction in the next two years if they are to benefit from these new federal provisions.
Moreover, tightened credit requirements are likely to be a long-lasting legacy of the current
financial crisis, which may make it more difficult and expensive for renewable project
developers to obtain financing for projects needed to achieve a 33% RPS by 2020.

Implication: Achieving a 33% RPS by 2020 is projected to require almost $115 billion of
total investment, which is more than double the estimated $52 billion investment needed to
reach the 20% RPS. If investors are going to provide the capital, they will need to have a
high degree of confidence in specific renewable projects, in the ability of the California ISO
and utilities to construct the needed transmission to integrate the renewable resources into
the California grid, and in the willingness of policymakers to allow utilities to recover the
costs from ratepayers.
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Environmental Impacts

New renewable projects and transmission lines may create a range of significant and long-lasting
environmental impacts. Many impacts may be reduced through engineering, design, and the use
of careful construction practices. Other impacts are likely to remain significant and potentially
unavoidable.  Specifically, renewable projects using wind and solar technologies involve
especially large areas: a single solar project can cover as much as 10,000 acres of land, about
one-third of the total land area of San Francisco, completely converting the land to energy
production.

Environmental impact analyses for new large renewable generation projects are now under way.
The Energy Commission and BLM are reviewing applications for solar projects using different
solar thermal technologies and local agencies are reviewing projects of large-scale wind and
solar PV technologies. The completed analyses demonstrate that these projects have the
potential to create a range of significant and long-lasting environmental impacts.

Some of the environmental impacts that can result from large renewable generation facilities,
which are now being studied in an attempt to develop appropriate mitigation, are the following:

e A permanent loss of habitat for protected wildlife species and special status plants
would occur. The availability of adequate mitigation land to compensate is uncertain,
especially for expansive solar projects.

e Large projects would create blockage of wildlife corridors, potentially constraining or
eliminating important linkages between sensitive population groups.

e Birds and bats can collide with wind turbines if located in areas with notable or
threatened avian populations.

e A permanent change in the visual character of open spaces or agricultural areas would
occur, inserting large expanses of industrial features to previously uninterrupted
vistas. Desert views would also be affected by glare from the mirrors and towers used
in some solar thermal technologies. Wind turbines would alter hilltop and ridgeline
views.

e Limited supplies of groundwater would be used for regular cleaning of thousands of
mirrors and panels for solar installations.

e Public lands in the desert would be converted from open space, available for multiple
uses such as recreation, mining, and grazing, to a single exclusive purpose — power
generation.

e A cumulative loss of resources would occur as the impacts above are realized
throughout California — especially in the desert, where over 100 projects are already
proposed.

Implication: Environmental permitting agencies will face difficult choices in the years
ahead, as they struggle to balance environmental conservation and renewable and GHG
emission reduction goals. Such choices, made in the context of permit applications for
individual generation and transmission projects, will greatly affect the date by which the
state can achieve a 33% RPS.
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Legal challenges and public acceptance of environmental impact

Permitting agencies must weigh carefully the environmental and economic benefits associated
with proposed renewable generation projects and transmission lines, against the environmental
harm done by such extensive infrastructure development. The process of approving generation
and transmission projects can be delayed as a result of public opposition or associated legal
challenges. While no transmission line approval granted by the CPUC has been successfully
challenged in court in the past 15 years, most projects are met with increasing amounts of public
opposition. New transmission lines needed to deliver remote renewable resources would likely
range in length from 20 to 200 miles, and large-scale renewable development in desert areas
would also require transmission upgrades within most of the coastal metropolitan areas to deliver
the energy to loads. Transmission lines in these areas face property and right-of-way constraints
and have traditionally faced substantial public opposition.

Public opposition to local, Energy Commission, and BLM approvals of large renewable
generation projects also appears to be increasing. The public and various interest groups have
raised particular concerns about the scale and magnitude of large-scale solar projects in the
desert. Projects currently proposed in the Southern California desert would each cover 3,000 to
10,000 acres depending on technology and generation capacity, and over 70 of these projects
have filed applications with the BLM on nearly 700,000 acres. While not all of these projects
will ultimately be needed or constructed, the 33% RPS Reference Case would include
construction of roughly 30 large solar projects in the Southern California desert, which could
result in the environmental impacts described above. Valid concerns about such impacts, as well
as NIMBY (Not In My Back Yard) concerns, may be raised in the permitting process and lead to
delay or even denial of permits.

Implication: Public opposition to large-scale renewable energy infrastructure could delay
or halt progress towards a 33% RPS. RETI works to reduce opposition by involving
stakeholders early in the development process, but the state may also consider other options
for reducing the risk of public opposition, including different procurement strategies or
concentrated renewable development in one or more renewable energy parks. Tradeoffs in
terms of resource quality and price may be warranted if it appears that development in more
cost-effective areas faces too great a risk of delay.
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5 Summary of 33% RPS Cases

This section shows how the 33% RPS cases perform against the various policy goals and
objectives of a 33% RPS, based on the results described in Sections 3 and 4. Through a number
of executive orders and state law, state policymakers have articulated numerous policy goals and
objectives for achieving a 33% RPS, which are outlined in Section 1. In this section, quantitative
and qualitative analysis of the performance of alternative strategies is presented for meeting a
33% RPS in addressing state policy goals and objectives. Table 14 depicts these findings.

CASE OVERVIEW

Commonalities among all the cases:

All of the 33% RPS cases result in GHG emission reductions similar to those established by the
ARB in its Scoping Memo. As mentioned previously, GHG emission reductions are measured
based on the emissions reduced during generation. A lifecycle GHG analysis was beyond the
scope of this analysis. The 33% RPS cases also perform equally well in reducing reliance on
fossil fuels and increasing resource diversity. As demonstrated through the natural gas and CO,
allowance price sensitivity analysis, all of the 33% RPS cases provide a hedge against fluctuating
natural gas prices, but at a relatively high cost.

Differences among the cases:

Each of the 33% RPS cases has a different impact on ratepayers. While a detailed
implementation analysis was not conducted on any of these alternative strategies, the timing does
seem to differ across the cases since different technologies have different construction durations
and transmission needs. As for development risk, different technologies face different risks,
depending on whether the technology is emerging or commercially proven.

The cases may differ in terms of economic impacts as well. All cases result in higher electric
rates, reducing disposable income for California consumers. However, renewable infrastructure
construction, operations, and maintenance result in some local job creation, depending on how
much of the infrastructure is located in California. Regardless of where the project is located,
economic benefits could accrue to California if renewable companies establish their operations in
California.  Lastly, local environmental quality differs across the cases since different
technologies have different land and air quality impacts.
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33% RPS Reference Case (current IOU procurement strategy)

o Cost Impact: 7.1% cost premium compared to the 20% RPS Reference Case. Most
expensive case relative to other alternative 33% RPS cases except for the High DG Case.

e Economic Development: More in-state jobs compared to the High Out-of-State Delivered
Case.

e Local Environmental Quality: High reliance on large-scale solar technologies could
decrease local environmental quality due to land impacts, but high reliance on in-state
generation could displace existing fossil fuel generation and reduce local air and water
pollution.

e Timing: High reliance on central station renewable resources, which require new
transmission, suggests a higher likelihood of delays.

e Development Risk: Many external risks, such as reliance on new, unproven technologies
could delay the 2020 target beyond the transmission delays.

o Long-Term Market Transformation: Reliance on new solar technologies could lead to
future cost-reductions and technology breakthroughs.

e Conclusion: This case is most likely to miss the 2020 target timeline due to the amount of
significant transmission required and its heavy reliance on new, unproven technologies.
This case does excel in long-term market transformation.

High-Wind Case

o Cost Impact: 4.1% cost premium compared to the 20% RPS Reference Case.

e FEconomic Development: Case results in similar in-state job creation to 33% RPS
Reference Case, and lower rates means higher disposable personal income.

e Local Environmental Quality: Wind technologies have both positive and negative effects.
Wind has a smaller land footprint compared to solar, but can lead to bird mortality. In
addition, wind technologies could require a greater amount of fossil generation to backup
the generation during non-peak hours, which could decrease local air quality.

e Timing: Wind technologies have a shorter development period compared to other
renewable technologies, which could facilitate achievement of a 33% RPS by 2020. On
the other hand, wind technologies also need new transmission.

e Development risk: Less of a concern for wind since the technology is mature.

o Long-Term Market Transformation: Wind technologies contribute less to long-term
market transformation since the technology is mature.

e Conclusion: This is a cost effective way of achieving a 33% RPS, but is likely to miss the
2020 timeline because of the amount of transmission required. While it performs
reasonably well with the other policy categories, it does not excel in any of them.
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High Out-of-State Delivered Case

e Cost Impact: 3.8% cost premium compared to the 20% RPS Reference Case.

e FEconomic Development: This case creates fewer in-state jobs compared to the 33% RPS
Reference Case due to a higher reliance on out-of-state resources; however, lower rates
mean higher disposable personal income.

e Local Environmental Quality: Greater reliance on out-of state resources could preserve
sensitive lands in California, but out-of-state resources may not help improve local air
quality since local fossil resources may still have to run for resource adequacy purposes.

e Timing: Out-of-state resources may have shorter development timelines since much of
the out-of-state development is focused on wind, but a high reliance on new, multi-state
transmission line development adds risk.

e Development risk: Less of a concern for out-of-state resources since wind and geothermal
are mature technologies.

o Long-Term Market Transformation. Wind and geothermal technologies contribute less
to long-term market transformation since the technologies are mature.

e Conclusion: Of the cases studied, this case provides the lowest cost strategy to achieve a
33% RPS, although the cost is not much less than the High Wind Case. High reliance on
multi-state transmission introduces an element of risk into the 2020 timeline. This risk
could be mitigated through tradable RECs with no delivery requirement, which would
also lower the cost of out-of-state resources. This case does not perform well on the
other policy preferences.

High Distributed Generation Case

o Cost Impact: 14.6% cost premium compared to the 20% RPS Reference Case. This cost
is substantially higher than the 33% RPS Reference Case and alternative 33% RPS cases
since this case relies on distributed generation, primarily solar PV, to fill the 33% RPS
resource needs.

e Economic Development: Could create more jobs than the other cases since rooftop PV is
labor intensive; however, California electricity expenditures would be nearly $4 billion
higher than the 33% RPS Reference Case, which would lead to lower economic
development and job growth for other businesses overall.

e Local Environmental Quality: Performs well since case minimizes transmission and
maximizes rooftop installations. It can also improve local air quality by displacing in-
state local fossil generation.

e Timing: Could perform well on timing and could assist meeting the 33% RPS in 2020,
though transaction costs and potential supply constraints to meet the high number of
installations make timing uncertain.
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e Development risk: Such large amounts of solar PV on the distribution grid could create
grid reliability problems, which could slow development. In addition, this strategy would
require nearly a doubling of global solar PV capacity, which could lead to supply chain
constraints, affecting the timing.

o Long-Term Market Transformation: Case could benefit medium-term market
transformation of the solar PV market and lead to future cost-reductions.

e Conclusion: A high DG strategy could facilitate achieving a 33% RPS in 2020 as well as
mitigate some of the need for transmission and transform the market for solar PV
technologies. However, less is known about the feasibility of this case, including the
willingness of building owners to rent their rooftops, impacts on grid reliability,
effectiveness of utility programs and other delivery channels, and whether both
manufacturing capacity and a trained workforce will be available to meet this large
increase in demand. This case has the highest cost unless there are significant cost
breakthroughs in solar PV technologies.

Table 14. Comparison of 33% RPS Cases Across RPS Policy Objectives41

High Out-of-
o,
P 33%RPS — igh Wind State High-DG
Policy Objective Reference .
Case Delivered Case
Case
Case

Cost @ ® o @)
Timing O (] () ()
GHG Emission Reductions ® ® o o
Resource Diversity o o o o
Local Environmental Quality

Air Quality ® © O ®
Local Environmental Quality

Land Use O © © ®
Economic Development ) ) O (]
Long-Term Transformation o O O o
Technology Development Risk O [ ) o O
Legend:
@® Case performs well O Case performs poorly @ Case is neutral

* This study only preformed an implementation analysis on the 33% RPS Reference Case. Thus, evaluation of
other cases for all criteria (except for cost and GHG reductions) is based on a qualitative analysis drawing from over
seven years of experience in implementing the RPS program.
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6 Findings

The purpose of this report is to provide new and in-depth analysis on the cost, timing, and risks
of a 33% RPS for the State of California. This report does not recommend a preferred strategy
on how to reach a 33% RPS, but rather provides an analytical framework for policymakers to
understand the tradeoffs inherent in any 33% RPS program for California. The analysis also
highlights the need to prioritize different policy objectives as well as the need to start considering
mitigation strategies to lesson the effects of delay from external risks.

KEY FINDINGS OF THIS REPORT
Achieving a 33% RPS will require tradeoffs between various policy goals and objectives

There are multiple strategies the state could pursue to reach a 33% RPS, but each portfolio will
have different cost impacts, reach the 33% RPS target at a different date, and perform differently
across the broad list of stated policy goals and objectives. For example, the results of this
analysis show a relationship between timing and the maturity of various technologies.
Specifically, using proven technologies increases the chances of reaching the target date of 2020,
while relying on new technologies decreases the chances of making the target date. This
relationship is evident in the current procurement strategies that the California IOUs are
pursuing. The IOUs are currently signing multiple contracts with solar thermal projects, which
reflects risks inherent to the emerging nature of the technology, including higher prices and
performance risk. While this strategy has the potential for long-term market transformation, it
risks high costs and failure to meet the 33% RPS in 2020.

Table 15 provides four examples that illustrate how a specific policy priority results in different
renewable procurement strategies. A “Least-Cost” policy priority, for example, demonstrates a
preference for low-cost renewables, most likely from outside of California. The “2020 Timeline”
policy priority focuses on achieving a 33% RPS by the fixed deadline of 2020, with a high
reliance on commercialized technologies and high levels of DG, while “In-State Jobs” priority
relies most heavily on procurement strategies that will lead to the most in-state job development.
“Market Transformation” relies heavily on developing market transformational technologies
such as solar thermal, but also contains the highest risk of missing the 2020 deadline. Each of
these policy-driven procurement strategies also demonstrates the tradeoffs that would have to be
made in terms of the other policy preferences and objectives.

33% RPS Implementation Analysis Preliminary Results | Page 60




Table 15. Sample Renewable Procurement Options Based on Policy Priorities

Least-Cost Renewables 2020 Timeline

Procurement Priority: Procurement Priority:
1. In-state development of lower-cost 1. Near-term renewable energy projects in
resources and commercialized 42 California, with focus on commercial
technologies, such as wind and biomass. technologies that do not need new

2. Least-cost renewable energy delivered to FMSTIEEEn, SUeEn 68 DIE,

California, including construction of new 2. Viable out-of-state resources delivered to
interstate transmission lines. California over existing transmission.

3. Procurement of out-of-state renewable 3. Procurement of out-of-state renewable
energy facilitated through tradable RECs energy facilitated through tradable RECs
with no delivery requirement. with no delivery requirement.

Cost: Lowest Cost: Medium High

Timing: 2020 likely since the lower cost resources Timing: 2020 likely because of high reliance on
also have shorter development periods. Based on  existing transmission, existing technologies, and
program experience, out-of-state resources can be  high DG.

built faster than in-state resources. Market Transformation: Medium low, since there is

Market Transformation: Low as there is heavy heavy focus on existing technology, although it
focus on existing technology. could contribute to solar PV price reductions.
In-State Jobs* Market Transformation
Procurement Priority: Procurement Priority:
1. High focus on in-state renewables 1. Emphasis on emerging, likely higher-cost
including both high and low cost renewables, such as solar thermal, with
renewables and those that require new in- significant transformational benefits.

state transmission.
Cost: Medium High

Timing: Post 2020, highest risk due to technology
uncertainty.

Cost: Highest - higher rates could have unintended
consequences and lead to job loss in other sectors.

Timing: Post 2020 likely, but heavy focus on DG
could help mitigate the time lag of potential
transmission bottlenecks and potential permitting
issues.

Market Transformation: Highest due to significant
investment in new technologies.

Market Transformation: Medium high if there is a
mixture of new and existing technologies.

These priority portfolios show that a low-cost strategy may be able to achieve a 33% RPS by
2020 using commercial technologies and out-of-state resources. However, a strategy that
prioritizes mostly in-state development or market transformation will cost more and take more
time to achieve. Given the large number of contracted solar thermal resources and current

*2 These numbers do not include a full study of renewable integration costs. As a result, the relative cost of this
strategy could change once Phase 3 is complete, including California ISO analytical input.
* Only accounts for jobs directly resulting from RPS.
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emphasis on in-state development, the 33% RPS Reference Case more closely reflects the “In-
State Jobs” and “Market Transformation” procurement options described in Table 15. It is
important to note that the IOUs are procuring at a very aggressive rate and it is expected that they
will be at or close to a 33% RPS on a contract basis in the near future. As a result, the state may
be already beyond the point where a purely “least-cost” strategy could be adopted.

California must start implementing mitigation strategies if a 33% RPS by 2020 is the most
important policy priority

Timeline 2B provides an example of a scenario in which, despite successful implementation of
ambitious reforms, two resource zones fail to develop due to external risks. While Timeline 2B
presents a hypothetical example, it illustrates the potential impact of real risks that California’s
current procurement strategy is not prepared to mitigate. Specifically, California’s current
procurement path is focused almost solely on central station renewable generation that is
dependent on new transmission. In order to mitigate the risk that one resource zone would fail to
develop, delaying the achievement of a 33% RPS by several years, the state should consider a
procurement strategy that adequately considers the time and risk, in addition to price, associated
with particular renewable generation resources. The state may also wish to adopt risk mitigation
strategies, such as planning for more transmission and generation than needed to reach just 33%;
pursuing procurement, such as distributed solar photovoltaics (PV), which is not dependent on
new transmission; or concentrating renewable development in pre-permitted land that would be
set aside for a renewable energy park.

OTHER FINDINGS

The magnitude of a 33% RPS is unprecedented and will require nearly a tripling of
renewable electricity in the next 10 years

To meet the current 20% RPS by 2010 target, four major new transmission lines are needed at a
cost of $4 billion. To meet a 33% RPS by 2020 target, seven additional lines at a cost of $12
billion would be required. The 33% RPS target is projected to require an increase from 27
terawatt hours (TWh) of delivered renewable energy today to approximately 75 TWh in 2020.

Electricity costs will be higher in 2020 compared to 2008, regardless of whether California
mandates a 33% RPS or not

Even if California makes no further investments in renewable energy, the analysis projects that
average electricity rates per kilowatt-hour will rise by 16.7% in 2020 compared to 2008. In
2020, the total statewide electricity expenditures of the 20% RPS Reference Case is projected to
be 2.8% higher compared to the all-gas scenario. The total statewide electricity expenditures of
the 33% RPS Reference Case is projected to be 7.1% higher compared to the 20% Reference
Case, and 10.2% higher compared to the all-gas scenario.
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Several critical process reforms have been implemented or are in the early stages of
development and implementation that can help speed achievement of a 33% RPS

These reforms will help increase the pace of renewable development. Even under very
optimistic assumptions and after the process reforms have been implemented, the 33% RPS
target by 2020 is highly ambitious. This is due to the risk from external factors and the
magnitude of the infrastructure that California will have to develop, procure, and integrate in the
next 10 years.

A 33% RPS could theoretically serve as a potential hedging strategy against volatile fossil
fuel prices, but only if natural gas and CO; price allowances are very high

In theory, an increase in renewable penetration decreases the range of electricity expenditures by
decreasing exposure to volatile fossil fuel prices. While a 33% RPS can provide this hedge, it
only provides an effective hedge under very high natural gas and CO, prices. Thus, the “hedging
value” from resource diversity is not a very strong justification for establishing a 33% RPS.

The interplay between energy efficiency achievement and renewable energy procurement
highlights the need to analyze and plan for interactions among the state’s various policy
goals

Under a low-load scenario that could result from successful implementation of energy efficiency
and other demand-side programs, the 20% Reference Case results in substantial capacity savings.
On the other hand, the 33% RPS Reference Case results in less incremental capacity savings,
which means that a 33% RPS will create capacity that is not needed to serve load, resulting in
excess costs to consumers. This finding highlights the need to analyze interactions among the
state’s various GHG reduction programs. An integrated approach that considers both supply side
and demand side programs is needed to ensure that the various programs result in a resource plan
that furthers the underlying policy objectives of a comprehensive GHG reduction strategy.

Dramatic cost reductions in solar PV could make a solar DG strategy cost-competitive with
central station renewable generation

Under the Solar PV Cost Reduction sensitivity, the total costs of the High DG Case are very
similar to the costs of the 33% RPS Reference Case. The solar PV industry is predicting
dramatic cost reductions in the coming years even though solar PV is currently the most
expensive renewable technology studied in this report. Solar PV on the distribution system has
numerous advantages, which include avoiding transmission and land use if sited on rooftops.
However, even if solar PV technology costs drop dramatically, the deployment costs associated
with thousands of megawatts of distributed PV could still be a challenge. In addition, capturing
these megawatts could require a policy mechanism different from the RPS. More analysis is
necessary to determine the programmatic strategies necessary to achieve a high-DG scenario as
well as the feasibility of high penetrations of solar PV on the distribution grid.
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RPS OBJECTIVES SHOULD BE PRIORITIZED

As this analysis has shown, many of the policy objectives are mutually exclusive and in conflict
with one another. Currently, the RPS procurement process is effectively dictating the timing,
cost, and policy objectives of a future 33% RPS program. Thus, the tradeoffs are being decided
through the utility procurement process, not by the policymakers or regulators. Using current
RPS contracts as an example, market transformation and in-state economic development are the
primary policy objectives that are being prioritized at the expense of meeting a 2020 timeline and
minimizing customer costs. This results from lack of having a stated priority preference. Some
of the key questions to help determine a priority preference include:

e Should California focus public investment and system planning efforts on developing and
integrating technologies with significant long-term transformational potential such as
solar thermal or solar PV?

e Should California focus on developing in-state resources? Up to what cost? What is the
correct balance between in-state economic development and higher customer costs?

e Is California willing to delay the 2020 target in order to develop primarily California
resources and stimulate new technologies and market transformation?

e Should California waive renewable energy delivery requirements for out-of-state
resources if it is necessary to meet the 2020 target or pursue a lower cost strategy?

e Should the CPUC encourage the utilities to procure increased amounts of (currently)
high-cost solar PV to mitigate the potential negative impact of delay due to failure of a
resource zone?

NEXT STEPS

This report captures the preliminary results and conclusions from Phase 1 and Phase 2 of the
33% RPS Implementation Analysis. Phase 3, which CPUC staff intends to finalize by the end of
2009, will integrate the California ISO’s renewable integration analysis, RETI and the California
ISO’s conceptual transmission plans, and the Energy Commission’s analysis of once-through
cooling fossil plant retirements. In addition, CPUC staff will attempt to identify and articulate
possible solutions to many of the risks and challenges identified throughout this report.

As stated previously, the study team did not perform an implementation analysis of the High
Wind, High DG Case, or the High Out-of-State Delivered Case. Further analysis of the High
Wind Case could help understand potential challenges to developing high levels of wind energy
in California and other states. An implementation analysis of the High DG Case could help
better understand the costs, reliability impacts, and barriers to implementing such large amounts
of solar PV on the distribution grid. For the High Out-of-State Delivered Case, more analysis
could help identify possible challenges to developing out-of-state resources and delivering them
to California.

Lastly, given the findings from the low-load sensitivity, more analysis could help better

understand the interplay between retiring fossil resources, achievement of the aggressive
demand-side goals, and a 33% RPS.
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Appendix A: List of Acronyms

Acronym

AB
AB 32
ARB
ARRA
Aspen
BLM

California ISO

CCGT
CEQA
CHP
CPCN
CPUC
CO,
CREZ
CSI
DG
DR
EE
ED
EIR
E3
FERC
GHG
GIPR
GW
GWh
IEPR
10U
IRRP
ISO
ITC
kWh
LTPP
MMBtu
MMTCO,E
MPR
MW
MWh
NEPA
NIMBY
PEA

Definition

Assembly Bill

(California) Assembly Bill 32 — Global Warming Solutions Act of 2006
(California) Air Resources Board

American Recovery and Reinvestment Act
Aspen Environmental Group

Bureau of Land Management

California Independent System Operator
Combined Cycle Gas Turbine

California Environmental Quality Act
Combined Heat and Power

Certificate of Public Convenience and Necessity
California Public Utilities Commission
Carbon Dioxide

Competitive Renewable Energy Zone
California Solar Initiative

Distributed Generation

Demand Response

Energy Efficiency

Energy Division

Environmental Impact Report

Energy and Environmental Economics
Federal Energy Regulatory Commission
Greenhouse Gas

Generation Interconnection Process Reform
Gigawatt

Gigawatt-hour

Integrated Energy Policy Report

(Large) Investor-Owned Utility

Integration of Renewable Resources Program
(California) Independent System Operator
Investment Tax Credit

kilowatt-hour

Long-Term Procurement Plans

Millions of British thermal units

Millions of Metric Tons of Carbon Dioxide Equivalent
Market Price Referent

Megawatt

Megawatt-hour

National Environmental Policy Act

Not In My Backyard

Proponent’s Environmental Assessment
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Acronym Definition

POU Publicly-Owned Utility

PPA Power Purchase Agreement
PTC Production Tax Credit

PV Photovoltaic

REC Renewable Energy Credit
RETI Renewable Energy Transmission Initiative
RFO Request For Offer

RPS Renewables Portfolio Standard
SB Senate Bill

TWh Terawatt-hour

W-e Watt equivalent

33% RPS Implementation Analysis Preliminary Results | Appendix A - Page 66




Appendix B: Methodology

STUDY STRUCTURE

Study team and stakeholder process

The consultant study team was comprised of E3, Plexos Solutions (Plexos), and Aspen
Environmental Group. Plexos conducted production simulation model runs to provide variable
costs and GHG emissions. Although not part of the study team, Black and Veatch contributed to
this effort by calculating the availability of rooftop space in urban areas as well as rural lands for
siting solar PV projects, in addition to its contributions to the RETI work. CPUC Energy
Division staff assisted the consultant team throughout the study period.

The 33% RPS Implementation Analysis Working Group and Transmission Constrained Working
Group also contributed to this analysis. Energy Division formed these working groups after a
33% RPS workshop in August 2008. The working group members contributed significantly to
this analysis through meetings, data submittals, written comments, and informal discussions.
More specifically, the Implementation Analysis Working Group helped develop the 33% RPS
Implementation Analysis Work Plan and the Transmission Constrained Working Group
contributed to the development of the High DG Case. The working group met in December
2008 and January 2009 to review the study’s initial analysis and preliminary results and provided
valuable feedback and guidance to the study team.

Study Phases
This study has three phases, which are described below:

Phase 1: August 2008 — December 2008

In Phase 1, the study team utilized data from RETI and other data sources to compile the cost
and location of renewable resources available throughout the West. The team also developed an
environmental scoring method that built upon RETI’s efforts. This information was used to
develop resource zone rankings to select draft portfolios for each of the 20% and 33% RPS cases
presented below. Stakeholders also provided comments on the 33% RPS cases developed during
this phase.

Phase 2: December 2008 — May 2009

In this phase, the draft portfolios were refined based on stakeholder feedback. Production
simulation model runs for the 20% and 33% RPS Reference Cases were conducted to determine
the variable costs and GHG emission reductions, and the results were then used to assess the
costs and GHG emissions for the alternative 33% RPS cases. The team also analyzed historical
generation and transmission development and constructed timelines to illustrate the steps
necessary to build new transmission and renewable energy projects in California. This report is
the final deliverable of this phase.
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Phase 3: April 2009 — Fourth Quarter 2009

The California ISO will identify the type and quantity of resources needed to reliably integrate
the 33% RPS resource portfolios that were developed in Phase 2 of this study. Studies on once-
through cooling retirements are expected to be completed in the next six months, which will also
help inform the quantity and timing of new resources needed to integrate intermittent renewable
resources. Based on these analyses, the study team will refine assumptions about the quantity
and cost to integrate intermittent renewable resources into the grid.

In addition, RETI and the California ISO will finalize the conceptual transmission plans needed
to reach a 33% RPS during the summer of 2009, which will identify the transmission buildout
and cost needed to reach a 33% RPS. This will be incorporated into the analysis. Finally, CPUC
staff will attempt to identify solutions to mitigate or overcome the risks and challenges identified
in this analysis. The final deliverable of this study is the final report, currently scheduled for
fourth quarter of 2009.
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Figure 12. 33% RPS Implementation Analysis Study Flow Chart Depicting Phases 1-3

Source: CPUC/E3

Final Report
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METHODOLOGY TO CONSTRUCT RENEWABLE RESOURCE PORTFOLIOS

As described above, Phase 1 of this analysis focused on developing initial resource portfolios for
each of the 20% and 33% RPS cases, which are composed of specific renewable projects. The
study team assembled resource portfolios to meet a 33% RPS target and estimated cost impacts
using the RPS Calculator. This section describes in more detail the methodology for
constructing these renewable resource portfolios.

RPS Calculator

The RPS Calculator* is a Microsoft Excel spreadsheet model developed to aggregate the
renewable cost and performance data and select renewable resources needed to meet the RPS
target. The model also identifies transmission investments that deliver renewable resources to
load and conventional resources that are needed to meet energy and peak demand growth, and
calculates the cost and GHG impacts of a given portfolio of resources in 2020.

Renewable Resources Needed by 2020

The analysis starts with a statewide calculation of the renewable resources that California
utilities must procure between 2008 and 2020 to meet a 33% RPS by 2020. The resources
needed are calculated as the total required quantity of renewable energy in 2020 (33% of retail
sales) minus the actual renewable generation that was claimed by California utilities in 2007.

To fill this renewable resource need, the study team gathered the best available data on
renewable energy project development and renewable resource potential in California and
throughout the West, and used the RPS Calculator to select portfolios of renewable resources.
Renewable Portfolio Data Sources

The analysis relied on four primary sources of data regarding renewable energy costs, resource
potential, and commercial interest, each of which provided a level of granularity and accuracy
that distinguishes this study from previous analyses. See Section 3 for a description of each data

source.
1. CPUC Energy Division project database (ED Database) *°
2. Renewable Energy Transmission Initiative*®
3. The GHG Calculator”’
4. Estimates of distributed renewable energy potential**

* The RPS Calculator can be found on the CPUC RPS website: http://www.cpuc.ca.gov/renewables

% The CPUC maintains a public version of this database: http://www.cpuc.ca.gov/NR/rdonlyres/FO7E249B-C36A-
4A38-8D36-BDB88CDB154B/0/RPS_Project Status Table 1st Quarter 2009.xls

* Renewable Energy Transmission Initiative: http://www.energy.ca.gov/reti/documents/index.html

7 As part of its GHG modeling, E3 developed estimates of the cost and performance of renewable resources
throughout the Western Interconnection based on data provided by NREL and Energy Information Administration.
Detailed descriptions of the methodology can be found on E3’s GHG modeling website:
http://www.ethree.com/CPUC_GHG_Model.html

* Black and Veatch assisted this analysis by estimating large rooftop acreage in urban areas throughout California.
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It should be noted that there may be some overlap and duplication of potential projects in the
resource supply curves. In addition, renewable energy projects that came online in late 2007 and
2008 may not be represented in a few of the cases. Finally, while the analysis incorporates
project information from IOU solicitations, it does not include information about new and
projected municipal and cooperative utility renewable energy projects. These slight inaccuracies
are insignificant enough that they should not affect the results of the cost and timeline analyses in
any meaningful way.

Distributed Renewable Energy Potential

As mentioned above, this analysis includes original estimates of the technical potential to
develop and interconnect renewable generation at the distribution level, which are included in all
of the 33% RPS cases. Estimates in this study were based on a three screens: 1) the ability to
‘easily’ interconnect, 2) suitable sites, and 3) willing customers. The first screen was based on
an analysis of peak load served by each distribution feeder on the IOUs’ systems. Available
interconnection capability was then allocated among multiple distributed resource types
including solar PV, biogas, biomass, and CHP. The second screen was based on GIS* mapping
conducted by Black and Veatch for RETI and for this analysis. The