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Preface

Senate Bill 1389 (Bowen, Chapter 568, Statutes of 2002)
requires the California Energy Commission to prepare a
biennial integrated energy policy report that contains an
assessment of major energy trends and issues facing the
state’s electricity, natural gas, and transportation fuel
sectors and provides policy recommendations to conserve
resources; protect the environment; ensure reliable, secure,
and diverse energy supplies; enhance the state’s economy;
and protect public health and safety (Public Resources

Code § 25301[a]). The Energy Commission prepares these
assessments and associated policy recommendations every
two years, with updates in alternate years, as part of the
Integrated Energy Policy Report. Preparation of the /ntegrated
Energy Policy Report involves close collaboration with federal,
state, and local agencies and a wide variety of stakehold-
ers in an extensive public process to identify critical energy
issues and develop strategies to address those issues.



Abstract

The 2012 Integrated Energy Policy Report Update includes ad-
ditional information on five topics that were originally raised in
the 2011 Integrated Energy Policy Report. These topics include:
(1) the Energy Commission’s adopted electricity and natural gas
demand forecast for 2012—2022; (2) the outlook for and trends in
the natural gas market; (3) the potential for increased develop-
ment of combined heat and power facilities; (4) an assessment
of electricity infrastructure needed in Southern California to
provide sufficient and reliable power; and (5) suggested actions
to support renewable development and help California meet its
Renewables Portfolio Standard target of 33 percent renewable
electricity by 2020.

KEYWORDS

California Energy Commission, California Independent System
Operator, California Public Utilities Commission, combined heat
and power, distributed generation, electricity, electricity de-
mand, electricity infrastructure, hydraulic fracturing, natural gas
demand, natural gas pipelines, renewable, Renewable Action Plan,
Renewables Portfolio Standard

Please use the following citation for this report:
California Energy Commission, 2012. 2012 Integrated Energy Policy
Report Update. Publication Number: CEC-100-2012-001-CMF.
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EXECUTIVE SUMMARY



As the ninth largest economy

in the world, California depends on having reliable, safe, and af-
fordable supplies of energy. State government plays an essential
role in energy planning and development to meet California’s energy
needs while protecting public health, promoting a healthy economy,
conserving natural resources, and preserving environmental quality.
Every two years, the California Energy Commission issues an /nte-
grated Energy Policy Report (IEPR) that provides forecasts of energy
supply and demand along with evaluations of the most current and
pressing energy issues facing the state. These forecasts and assess-
ments form the basis for long-range energy policies and planning to
guide the future of California’s energy system.

Throughout the /EPR development process, the Energy Commis-
sion works closely with a variety of state, local, and other agencies.
Specific agencies — including the California Public Utilities Com-
mission, the Division of Ratepayer Advocates, the California Air
Resources Board, the California Independent System Operator, the
Department of Water Resources, and the Department of Transpor-
tation — are in turn required by statute to “carry out their energy-
related duties and responsibilities based upon the information and
analyses contained in the report.” This requirement ensures that
consistent information is used among all parties to develop energy
policies and decisions affecting the state.



In the year following publication of the biennial
IEPR, the Energy Commission publishes an energy
policy review that provides updated information on
topics raised in the biennial /EPR. The main element
of this 2012 IEPR Update is the Energy Commission’s
Renewable Action Plan, which identifies actions to
help California achieve its Renewables Portfolio Stan-
dard target of 33 percent renewables by 2020 and
support potentially higher targets in the future.

The 2012 IEPR Update also provides a status
report on the following activities that were initiated
during the 2011 IEPR proceeding and either continued
or completed during 2012:

® The Energy Commission’s electricity and natural
gas demand forecast for 20122022, which was
adopted in June 2012.

® Reports on the natural gas market outlook and
trends, which were finalized in 2012.

=™ An assessment of market potential for and bar-

riers to increased development of combined heat and
power facilities to meet the Governor’s goal of 6,500
megawatts of combined heat and power by 2030.

™ Anongoing assessment of electricity infrastruc-

ture in Southern California needed to meet future
electricity demand and provide reliable service.

Renewahle Action
Plan

Background

California’s “loading order” of energy resources was
established in 2003 in the state’s first Energy Action
Plan. Energy efficiency and demand response are the

preferred means of meeting growing energy needs,
followed by renewable resources, distributed genera-
tion, and combined heat and power applications, and
finally by clean and efficient fossil-fired generation.
The loading order has been instrumental in Califor-
nia’s success as a clean energy leader.

The 2012 IEPR Update focuses on the renewable
component of the loading order. California’s Renew-
ables Portfolio Standard requires renewable electric-
ity to equal an average of 33 percent of the total
electricity sold to retail customers in California by
December 31, 2020. To support this target, Governor
Jerry Brown’s Clean Energy Jobs Plan called for adding
20,000 megawatts (MW) of new renewable capacity
by 2020, including 8,000 MW of large-scale wind, so-
lar, and geothermal as well as 12,000 MW of localized
generation close to consumer loads.

As noted in the 2011 /EPR, renewable energy can
improve California’s energy independence by using
local energy sources and fuels rather than imported
natural gas, which is susceptible to supply shortages
and price spikes. Investments in renewable energy
can also provide economic and job benefits. Further,
increasing the amount of renewable resources in
California’s electricity portfolio benefits the environ-
ment by reducing fossil-fuel generation and helping
to achieve the state’s greenhouse gas emission
reduction goals. However, moving from a century-old
system dominated by fossil fuels to a system with
increasing amounts of renewable resources presents
substantial challenges, which were described in detail
in the Renewable Power in California: Status and
Issues report that was published as part of the 2011
IEPR.

In addition to identifying challenges, that report
described California’s success with renewable
resources to date. In 2010, the state had more than
10,000 MW of installed renewable capacity which
provided nearly 16 percent of total retail sales of elec-
tricity. Of that amount, about 3,000 MW represents
distributed generation, and there is an additional
estimated 6,000 MW of distributed generation either
under development or authorized under existing



programs. The report also noted that, as of May 2011,
enough renewable generation appeared to be either
on-line or under contract to meet the Renewables
Portfolio Standard target for 2020.

The Renewable Power in California: Status and
Issues report also described some of the many
successful efforts to promote renewable energy in
California. Thanks in large part to programs such as
the California Solar Initiative, the Emerging Renew-
ables Program, the Self-Generation Incentive Program,
and the New Solar Homes Partnership, California
leads the nation in solar installations with more
than 137,000 solar projects totaling roughly 1,450
MW. The California Public Utilities Commission has
made great strides in reforming interconnection
processes to streamline interconnection of smaller
renewable projects. The state’s Renewable Energy
Action Team — established in 2008 and composed of
the U.S. Department of the Interior Bureau of Land
Management, the U.S. Fish and Wildlife Service, the
California Department of Fish and Wildlife, the Energy
Commission, the California Public Utilities Commis-
sion, and the State Lands Commission — is a model
for successful coordination between agencies and
continues to streamline and expedite permitting of
renewable energy projects in California.

The report proposed five overarching strategies
to guide the state in its efforts to increase renewable
electricity generation. These five strategies were the
foundation for the Renewable Action Plan developed
as part of the 2012 IEPR Update:

1. ldentifying and prioritizing geographic areas for

renewable development.

2. Evaluating costs and benefits of renewable
projects.

3. Minimizing interconnection costs and time at
both the transmission and distribution levels.

4. Promoting incentives for projects that create
in-state jobs and economic benefits.

5. Promoting and coordinating existing financing
and incentive programs for critical stages in the
renewable development continuum.

Overall Approach

The recommendations in the Renewable Action Plan
are meant to advance a renewable-centric generating
portfolio that minimizes cost and risk while maximiz-
ing economic, social, and environmental benefits. In
2010, natural gas-fired power plants provided more
than 40 percent of California’s electricity. Increasing
the amount of renewable generation will diversify the
portfolio of generating resources and reduce risks to
ratepayers. Renewable resources can also provide a
hedge against natural gas price spikes or shortages,
along with other benefits like reduced greenhouse gas
emissions, and economic and job growth.

The actions in the plan will also position Califor-
nia for higher renewable goals post-2020. This is con-
sistent with statements by Governor Brown that the
33 percent by 2020 RPS target should be considered
a floor and not a ceiling and with the need for a higher
percentage of renewable electricity resources to meet
the state’s long-term (2050) greenhouse gas emission
reduction goals.

The Renewable Action Plan focuses on actions that
are not undertaken by the market, can be influenced
by the state, and are feasible within agencies’ pur-
views, with an emphasis on “no regrets” actions that
will provide a significant return in terms of greenhouse
gas emission reductions. Actions are also focused on
maximizing the value of existing programs rather than
on recommending new programs or incentives.

Action items are loosely grouped by the over-
arching strategy and challenge they are intended to
address. That said, many of the actions are intercon-
nected to some extent, meaning that successful



implementation of some actions may mitigate the
need for others. Also, several goals of the Renewable
Action Plan — reducing costs, securing the benefits of
renewables, creating jobs, and promoting economic
development — will be affected by all of the actions
regardless of category. For example, actions to aid
renewable integration, reduce permitting time by
identifying the best locations, or improve technol-
ogy performance through research and development
will also reduce costs. Similarly, actions to promote
renewable development will ultimately promote job
creation and economic development as projects are
built and placed into operation.

A theme running through the Renewable Action
Plan is the need to improve and expand California’s
electricity planning efforts. Energy planning is not
simply a question of engineering and how to plan for
and integrate more renewable resources. It is also
about economic and equity issues that will require
increased involvement by a large and diverse group of
stakeholders. In addition, with the push for increased
amounts of localized generation, local government
officials and residents will need to become more
involved. Long-term planning also provides the policy
certainty needed by the market to encourage new
investments and focus future investments in clean
technology innovation.

California needs to broaden its electricity plan-
ning to include the distribution system as well as
generation and transmission. Focusing on distribution
system planning will promote integration of demand-
side supply and consumption strategies and technolo-
gies including energy efficiency, demand response,
and electrification of the state’s vehicle fleet. With
the Governor’s goal of 12,000 MW of distributed
generation by 2020, distribution planning needs to be
modernized and made more transparent.

As California increases its use of renewable
electricity generating resources, there are major
planning challenges associated with moving from a
generating fleet largely composed of dispatchable
resources, which can be ramped up or turned off

on demand, to one that includes large amounts of
intermittent resources that cannot. Integrating these
resources will require a combination of complemen-
tary resources. While flexible natural gas plants can
provide the services needed to operate the electric
grid safely and reliably, it is important to also have a
range of alternative and complementary options such
as energy storage and demand response. Electricity
planners need to incorporate and consider carefully
how to develop a role and market for these supporting
technologies.

During the development of the Renewable Action
Plan, two foremost issues arose related to using natu-
ral gas plants to integrate intermittent renewable re-
sources. First, ensuring that natural gas plants can be
called on when needed will require better harmoniza-
tion between the increasingly interdependent electric
and natural gas markets. Second, there is still much
uncertainty about the number, size, and operating
characteristics of natural gas plants needed to help
integrate large amounts of intermittent renewable
resources. Analyses must consider many variables
with differing degrees of uncertainty, including:

® The effect of increased energy efficiency on
electricity demand, how much reduced demand could
lessen the amount of renewable energy needed to
meet the 33 percent renewable target that is based
on retail sales, and the potential contribution of
demand response to resource adequacy needs.

= The number of electric vehicles deployed to help

meet California’s goals to reduce the carbon intensity
of transportation fuels and increase the use of alter-
native fuels.

® The construction of transmission projects to bring
renewable energy to market.

® The timing and likelihood of retirement or repow-
ering of fossil plants that use once-through cooling.



® The continued operation or relicensing of the
state’s nuclear power plants.

® The ultimate mix of renewable resources, how
much of that mix is baseload versus intermittent, and
where it is located.

® The success of investments in the smart grid —
an electric grid that uses computer intelligence and
networking to allow all components of the grid to

both “talk” and “listen,” thereby improving operations,
maintenance, and planning — that can aid renewable
integration and reduce the need for backup generat-
ing facilities.

® The effect on electricity demand of population
growth, economic recovery, and climate-related
factors, as well as the impact of climate change on
electricity-generating resources like hydroelectric
which often depend on snowpack.

A major challenge California must address is how
to fund the clean energy investments that are critical
to the long-term security, stability, and economic
welfare of California. The reality is that California’s
public sector alone cannot provide enough funding
for the long-term investments needed to reach the
state’s renewable energy goals for 2020 and beyond.
The state will need to leverage federal and private
funding and build on investments made through util-
ity procurement programs, the American Recovery and
Reinvestment Act of 2009, and the private sector.

In addition, California must continue to fund
cutting-edge research, development, and demonstra-
tions that are required to produce the next generation
of clean energy technologies. Targeted research and
development can reduce the costs and environmental
impacts of renewable technologies, help create new
businesses and jobs, and attract investment capital
to the state.

The ultimate cost and rate impacts of California’s
33 percent Renewable Portfolio Standard remain
highly uncertain. As California works to achieve its re-
newable energy goals, actions to promote those goals
must send the appropriate price signals to help shape
investments and influence behavior. At the same time,
rate design must be fair, sustainable, and have some
type of mitigation measures for those who are disad-
vantaged. Actions should also lower the cost of renew-
ables and reduce impacts on electric rates. Along with
technology costs, renewables face other costs related
to integration, permitting, and interconnection that
can affect retail rates. Additionally, the many benefits
of renewable energy have yet to be fully quanti-
fied. Electricity procurement processes must fully
consider both costs and benefits so that renewable
price signals reflect the all-in cost of generation and
service. Actions to promote renewable energy must
also ensure that the costs and benefits of renewable
development are fairly distributed. California’s energy
system has disproportionately affected many of the
state’s disadvantaged communities, which may not
be in line to receive many of the benefits of increasing
renewable development throughout the state.

Finally, because the renewable energy market is
complex and dynamic, it will be important to monitor
and report on progress toward achieving the actions
identified in the Renewable Action Plan and to identify
course corrections as needed. This will not only keep
decision makers and stakeholders apprised of the
progress that is being made, but will also help to
identify outstanding, new, or unexpected issues and
areas where regulatory assistance may be needed. For
example, as the renewables market continues to scale
up, further focus on consumer protection may be
needed. The Energy Commission therefore proposes
to hold an annual workshop under the direction of
its Lead Commissioner for Renewables to highlight
progress made on the various actions contained in the
plan and to seek input on additional actions that may
be needed to maintain forward momentum.



Specific Actions to Advance Renewahle
Energy

Based on workshop discussions, written comments,
and the considerations discussed above, the Energy
Commission puts forward the following actions to
advance California’s renewable industry and achieve
its renewable goals. While each action is important,
emphasis should be on actions that create a founda-
tion for further efforts or that are especially timely to
take advantage of current opportunities. Within this
framework, Table E-1 identifies the 10 top priority
actions. Implementation will require leadership across
a wide variety of actors including the Governor’s
Office, energy agencies, regional and local govern-
ments, the Labor Workforce Development Agency, and
electric utilities.

To identify and prioritize geographic areas for
renewable development, utilities, the California Public
Utilities Commission, the Energy Commission, local
and regional governments, and the Governor’s Office
of Planning and Research should work together to
identify preferred renewable development zones for
distributed generation and renewable generation in
general, with an initial focus on identifying preferred
renewable zones in the Central Valley. This work aims
to align local government land-use planning and
utility planning processes more closely. The Energy
Commission should also broaden its planning efforts
beyond 2020 to explore renewable targets higher than
33 percent as the state moves toward the 2050 goal
to reduce greenhouse gas emissions 80 percent below
1990 levels. California must also continue its efforts
to deploy renewable energy on state property and
expand the effort to deploy renewables at elementary,
middle, and high schools and in areas of Southern
California that need additional energy supplies.

Actions to maximize the benefits of renewable
energy include modifying procurement practices to
develop a higher-value portfolio that includes not
just lower-cost projects but also those that provide
integration services, reduce the risk of forest fires
that damage transmission lines, encourage invest-

ment in disadvantaged communities, create jobs in
California, and provide value to the state as a whole.
The state also needs to reevaluate its residential
electricity rate structure to more equitably spread
any new costs going forward. Moreover, as the state
electrifies the transportation sector to reduce air
pollution, the Energy Commission and others need to
ensure that electric vehicle charging infrastructure is
designed to capture renewable benefits, for example
by encouraging charging during times of high wind
and low load. Last, developing more transparent and
publicly available data on renewable generation costs
will help support ongoing analyses needed to monitor
and further develop renewable policies.

Actions needed to minimize interconnection and
integration costs and time must address both the
transmission and distribution systems. On the trans-
mission side, consistent use of the Energy Commis-
sion’s environmental analysis for in- and out-of-state
resources in transmission planning can improve the
efficiency and effectiveness of the process. Ac-
tions are also needed to streamline transmission
line development to ensure timely interconnection
of new renewable facilities. On the distribution side,
California must begin a dialogue on developing a
more transparent and integrated distribution planning
process to advance strategic deployment of distribut-
ed generation and reduce interconnection costs. Also,
new protections and control systems are required to
avoid damage to the distribution system as distrib-
uted generation penetration increases. The Energy
Commission should develop a more disaggregated
demand forecast to support a comprehensive distribu-
tion planning process and identification of preferred
locations for renewable development. To support
these efforts, the state should develop a statewide
data clearinghouse to make renewable generation
planning information clear and readily available to
state, local, utility, and industry planners.

Integrating increasing levels of intermittent
resources will require greater operational flexibility.
To ensure sufficient capacity is available to integrate



Table E-1: Priority Actions — Renewahle Action Plan

Action Lead Agencies/Actors

Strategy 1 : Identify Preferred Geographic Areas for Renewable Development

Action 2: Identify renewable energy development zones Energy Commission, regional/local governments,
Governor's Office of Planning and Research, Renewable
Energy Action Team, utilities

Strategy 2: Maximize Value Through Appropriate Assessment of Benefits and Costs

Action 5: Modify procurement practices to develop a higher  California Public Utilities Commission
value portfolio

Action 6: Revise residential electricity rate structures California Public Utilities Commission
Strategy 3: Minimize Interconnection and Integration Costs and Requirements

Action 9: Consider environmental and land-use factors in Energy Commission, California Public Utilities Commission,
renewable scenarios California Independent System Operator

Action 12: Develop a dialogue on distribution planning and Energy Commission
opportunities for a more integrated distribution planning

process

Action 16: Develop a forward procurement mechanism California Public Utilities Commission, California
Independent System Operator

Action 17: Define clear tariffs, rules, and performance California Public Utilities Commission, California

requirements for integration services Independent System Operator

Strategy 4: Economic Development With Renewable Energy

Action 20: Better align workforce training to needs Labor Workforce Development Agency, California Workforce
Investment Board, Division of Apprenticeship Standards,
Employment Development Department

Strategy 5: Research and Development and Financing

Action 25: Promote research and development for Energy Commission
renewable integration

Action 28: Support long-term extension of federal tax Office of the Governor

credits
|

Source: California Energy Commission



intermittent resources, the California Public Utilities
Commission should consider developing a forward
procurement mechanism that allows all resources
— demand response, energy storage, distributed
technologies, and natural gas facilities — to compete.
To foster the development of integration services,
the California Independent System Operator should
develop a comprehensive package of products, tariffs,
rules, and protocols that allow automated demand
response (in which electrical systems or appliances
automatically reduce consumption in response to
price or emergency signals), energy storage, and other
distributed technologies to provide needed integration
services. California should also support advancement
of integration services on a regional level. Finally, the
Energy Commission and the California Public Utilities
Commission will need to work with the Federal Energy
Regulatory Commission to ensure that the state’s
natural gas infrastructure can support the integra-
tion services that natural gas facilities will need to
provide in the electricity market.

Meeting California’s renewable goals will require
a well-trained workforce to meet the evolving needs
of the renewable industry. Although several workforce
training efforts are underway, further work is essen-
tial to better align these efforts with industry needs.
Also, the Workforce Investment Board should develop
a clearinghouse to improve connections between
workforce, employers, and education providers to
promote participation in the clean energy economy,
including outreach to encourage the participation of
inner-city communities, poor rural communities, and
veterans. The Governor’s Office of Business and Eco-
nomic Development should support renewable energy
technology innovation and development through the
state’s innovation hub initiative.

Research and development are crucial to lower in-
stallation and maintenance costs, improve technology
performance of existing technologies, promote innova-
tive technologies, address the challenge of integrat-
ing intermittent resources, and advance proactive
siting of renewable technologies to avoid permitting

delays and impacts to environmentally sensitive areas.
Research and development for existing technologies
should include enhancing synergistic combinations
of renewable technologies that can be co-located in
a region as well as efforts to advance California’s
Bioenergy Action Plan. Research and development are
also needed for innovative technologies that are “on
the horizon” and hold promise to help meet the state’s
renewable goals.

Finally, the lack of available financing for early
stages of project development and capital needed
in later stages of early commercial development
can result in lost opportunities for technology
advancement and economic development. Under the
leadership of the Governor’s Office of Business and
Economic Development, the state should create an
interagency clean energy financing working group to
better coordinate and leverage existing clean energy
financing programs and increase public awareness of
available programs. The state should also support a
long-term extension of federal tax credits to attract
investment in renewable development and explore
the effectiveness and impacts of the property tax
exclusion for solar energy systems, which expires in
2016. Lastly, the Energy Commission should modify
the Clean Energy Business Financing Program and the
Energy Conservation Assistance Account Program to
provide loans more effectively to renewable develop-
ers and provide technical assistance and low-interest
financing to local and public entities.

Electricity and Natural
Gas Demand Forecast

Accurate forecasts of energy demand are crucial to
identifying the new power plants, transmission lines,
natural gas pipelines, and other energy infrastructure
that are the key elements of providing reliable, afford-
able energy to California residents and businesses.



Every two years, the Energy Commission forecasts
electricity and natural gas demand over a 10-year
period. The forecast is used in a variety of energy
planning venues, including the California Independent
System Operator’s transmission planning studies and
the California Public Utilities Commission’s electricity
procurement planning process.

The Energy Commission released a preliminary
forecast for 2012—2022 as part of the 2011 IEPR, with
the final forecast adopted by the full Energy Com-
mission in June 2012. The forecast included three
scenarios representing high, medium, and low energy
demand. Final results showed that average annual
growth in demand for electricity ranged from 1.03
percent to 1.69 percent from 2010 to 2022, with peak
demand growing by 1.0 percent to 1.91 percent over
the same period. Natural gas demand (not includ-
ing natural gas needed for electricity generation) is
expected to increase by an annual average of between
0.58 percent and 0.81 percent.

Natural Gas Trends
and Qutlook

California depends on natural gas to meet many
of its energy needs — including heating, cooking,
industrial processes, natural gas vehicles, and
power plants — but continues to import nearly 90
percent of the natural gas it uses from out of state.
This dependence makes it essential for California to
keep abreast of natural gas market trends at state,
national, and global levels.

In May 2012, the Energy Commission released
two staff reports, the 2011 Natural Gas Market As-
sessment: Outlook and the 2012 Natural Gas Market
Trends. Among the variety of issues impacting natural
gas markets in the future, four issues, discussed in
more detail in Chapter 2, are of highest significance:

= The potential effect on natural gas supplies and
prices in California from activities to limit hydraulic
fracturing or “fracking” — injecting water under high
pressure into the ground to release natural gas in
shale deposits — because of environmental concerns.

® The increase in natural gas demand at the
national level due to a shift from coal to natural
gas-fired generation, and potential increased demand
in California from the use of natural gas plants to
integrate renewables and increased use of natural
gas as a vehicle fuel.

® The need for better coordination between the
electric and natural gas industries as the national
power fleet relies increasingly on natural gas and
as more natural gas plants are used to integrate
renewables.

® The potential rise in natural gas prices from
pipeline safety enhancements made in response to
the September 2010 San Bruno explosion and the
potential downward pressure on prices from recent
additions of pipeline capacity across the country that
is creating more competition.

Combined Heat and
Power Potential and
Barriers

Combined heat and power, also known as cogenera-
tion, is the efficient production of both electricity and
heat from a single fuel source. California has more
than 8,500 MW of combined heat and power facilities,
and the California Air Resources Board set a target for
4,000 MW of additional capacity by 2020 as an impor-
tant strategy to reduce greenhouse gas emissions. In
addition, Governor Brown has called for adding 6,500



MW of new combined heat and power by 2030. A
recent assessment of technical and market potential
funded by the Energy Commission concluded that
there is more than 14,000 MW of additional combined
heat and power that could be developed, but policies
implemented under current and emerging regulations
will not be sufficient to achieve the market penetra-
tion needed to meet the Air Resources Board'’s targets.

Barriers to increased development of combined
heat and power include disincentives under current
cap-and-trade rules; cost and regulatory complexity
of interconnection rules; costly nonbypassable, de-
parting load, standby, and demand charges; expen-
sive metering requirements; and lack of eligibility for
net energy metering.

Electricity
Infrastructure
Assessment

The 2011 IEPR highlighted the importance of reliable,
affordable, and safe electricity infrastructure —power
plants, transmission lines, distribution wires, and
control systems — to meet California’s growing energy
demand. Determining what infrastructure will be
needed involves balancing many factors, including
complying with environmental regulations and main-
taining reasonable and fair energy costs. This can be
challenging, particularly in Southern California, which
is facing a perfect storm of unique issues that include
the potential retirement of a large number of fossil
power plants that use once-through cooling, lack of
available emission credits to allow replacement plants
to be built, the outage since January 2012 at the San
Onofre Nuclear Generating Station, and policies to
electrify combustion sources in the Los Angeles Basin
to improve air quality that could end up increasing
electricity demand.

10

As part of the 2012 IEPR Update, the Energy
Commission held a forum in Los Angeles to examine
electricity infrastructure challenges. Participants
included the Energy Commission, the California Public
Utilities Commission, the California Air Resources
Board, the California Independent System Operator,
the South Coast Air Quality Management District, and
a variety of energy stakeholders and public partici-
pants. The forum discussed the many analytic studies
being conducted by various agencies that will provide
the information decision makers need to determine
what generating facilities or transmission lines should
be built and where.

In addition, the forum discussed some potential
solutions to infrastructure challenges in Southern
California. One solution included developing a contin-
gency plan in case the San Onofre Nuclear Generating
Station is not available in the summers of 2013 and
2014, as well as a longer-term plan for what would be
needed to replace the nuclear facilities permanently.
In the meantime, the energy agencies developed and
implemented a plan for summer 2012.

The Energy Commission intends to continue its
ongoing assessment of electricity infrastructure
needs and will work with other agencies to incorpo-
rate results of their studies into its analysis. There
is also a need for “refreshed” studies that take into
account the outage at San Onofre and its effect on
future infrastructure needs.

In addition, the analysis will consider the poten-
tial vulnerability of California’s energy supply and de-
mand infrastructure to the effects of climate change.
These include higher temperatures that will increase
electricity demand for air conditioning and reduce
the efficiency of power plants and transmission lines;
reduced snowpack that will affect the amount of
hydropower generation; sea level rise, which could af-
fect numerous coastal power plants and substations;
and extreme events like wildfires that can damage
transmission lines and potentially cause blackouts.
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Forecasts of future demand

for electricity and natural gas are essential to ensuring that
California builds the power plants, transmission lines, and natural
gas pipelines needed to provide reliable and affordable energy to its
residents, businesses, and industries. Every two years, the California
Energy Commission analyzes current energy trends, customer behav-
ior, government policies, and emerging technologies and provides a
forecast of electricity and natural gas consumption and demand for
the next 10 years. The Energy Commission’s electricity demand fore-
cast is used in many venues, including the California Independent
System Operator’s transmission planning studies and the California
Public Utilities Commission’s (CPUC) electricity procurement plan-
ning process.

Updates to the Preliminary
Forecast

During the 2012 IEPR Update proceeding, Energy Commission staff
finalized the preliminary forecast prepared during the 2011 IEPR
proceeding to include updated or additional information related to:

12



Figure 1: Statewide Annual Electricity Consumption

Source: California Energy Demand, 2012—2022 Final Forecast, Volume 1, June 2012.

® Historical electricity consumption and peak
demand data for 2011.

™ Flectricity savings from 2011 television efficiency
standards.

® Peak demand savings from certain demand
response programs.

® Fconomic and demographic projections.

® Forecasts of light-duty electric and natural gas
vehicles.

® Flectrification at ports' and other sources in
Southern California.

1 Port electrification refers to replacing internal combustion
sources with electricity to power berthed ships and cargo
handling equipment like tractors, trucks, and cranes.

13

® Potential effect of climate change on electricity
demand; although the analysis was not comprehen-
sive and did not capture the impact on peak demand,
it is the first time that climate change impacts have
been included at any level in the forecast.

Forecast Results

The California Energy Demand 2012-2022 Final Fore-
cast was adopted by the Energy Commission in June
2012.2 The forecast included scenarios for high, mid,
and low energy demand with varying assumptions

about economic and demographic growth, electricity

2 California Energy Commission, California Energy Demand,
2012-2022 Final Forecast, Volume I: Statewide Electric-
ity Demand and Methods, End-User Natural Gas Demand,
and Energy Efficiency, June 2012, http://www.energy.
ca.gov/2012publications/CEC-200-2012-001/CEC-200-2012-
001-CMF-V1.pdf.



Table 1: California Statewide Historical and Projected Electricity and Natural Gas Demand

Electricity Consumption (Gigawatt hours)

High Energy Demand Mid Energy Demand Low Energy Demand

2000 261,381 261,381 261,381
2010 273,103 273,103 273,103
2015 297,509 291,965 283,011
2020 322,760 310,210 301,535
2022 333,838 318,071 308,677
Annual Average Growth Rates

2000-2010 0.44% 0.44% 0.44%
2010-2015 1.73% 1.34% 0.72%
2010-2020 1.68% 1.28% 1.00%
2010-2022 1.69% 1.28% 1.03%
Electricity Noncoincident Peak (megawatts)

2000 53,700 53,700 53,700
2011 58,737 58,737 58,737
2011* 60,310 60,310 60,310
2015 65,950 65,036 61,791
2020 71,701 69,418 65,884
2022 74,049 70,946 66,916
Annual Average Growth Rates

2000-2011 0.82% 0.82% 0.82%
2011-2015 2.33% 1.93% 0.72%
2011-2020 1.97% 1.58% 1.05%
2011-2022 1.91% 1.50% 1.00%
Natural Gas Consumption (million Therms)

2000 13,913 13,913 13,913
2010 12,774 12,774 12,774
2015 13,265 13,503 12,877
2020 13,648 13,961 13,588
2022 13,929 14,075 13,688
Annual Average Growth Rates

2000-2010 -0.85% -0.85% -0.85%
2010-2015 0.76% 1.12% 0.16%
2010-2020 0.66% 0.89% 0.62%
2010-2022 0.72% 0.81% 0.58%

*Weather normalized: CED 2011 Final uses a weather-normalized peak value derived from the actual 2011 peak for calculating
growth rates during the forecast period

Source: California Energy Demand, 2012—2022 Final Forecast, Volume 1, June 2012. Historical values are shaded
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Figure 2: Statewide Annual Noncoincident Peak Demand

Source: California Energy Demand, 2012-2022 final Forecast, Volume 1, June 2012.

and natural gas rates, and effects of energy efficiency

programs and self-generation. Results from the final
forecast (Table 1 and Figures 1 and 2) are similar

to and slightly lower than those in the preliminary
forecast, indicating that Californians will consume
between 308,677 and 333,838 gigawatt hours (GWh)
of electricity per year by 2022, compared to 2010
consumption, which was 273,103 GWh. This reflects
an annual average growth rate of between 1.03 and
1.69 percent. For natural gas, the annual growth rate
is expected to be between 0.58 and 0.81 percent,
with customer demand ranging from 13,688 million
(MM) therms to 14,075 MMtherms, compared to 2010
consumption, which was 12,774 MMtherms.

Energy Efficiency in
the Forecast

A major topic of discussion in the past several /EPRs
has been how the Energy Commission’s forecast ac-
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counts for energy efficiency and conservation savings.
Energy planners need accurate projections of these
savings to determine the amount of new electricity
generating capacity that will be required to meet
future demand. Since 1985, the Energy Commission’s
practice has been to split savings that are reasonably
expected to occur into two categories. “Committed”
energy efficiency includes utility and public agency
programs; codes and standards; initiatives that
have been authorized, have firm funding, and a clear
program design; and price and other market effects.
“Uncommitted” efficiency represents savings from
programs or policy initiatives that have not yet been
implemented or funded but are reasonably expected
to occur.

Figure 3 shows estimates of historical and pro-
jected committed consumption savings impacts that
are included in the forecast, which include programs,
codes and standards, price, and other effects.

The California Energy Demand 2012-2022 Final
Forecast did not include uncommitted, or incremen-
tal, efficiency savings impacts. In July 2012, the
Energy Commission provided preliminary estimates



Figure 3: Total Statewide Committed Consumption Efficiency and Conservation Impacts

Source: California Energy Demand, 2012-2022 Final Forecast, Volume 1, June 2012.

of incremental savings to the CPUC for use in its
procurement processes. These estimates were based
on a May 2012 study of efficiency potential conducted
by Navigant Consulting, Inc. The CPUC is scheduled to
complete its efficiency goals study, which is an exten-
sion of the May 2012 study, by summer of 2013. The
Energy Commission will then provide an updated as-
sessment in summer 2013 of uncommitted efficiency
impacts that reflects the results of that study.

Recommendations

= (Changes in the magnitude and frequency of
extreme weather events as a result of climate change
will affect future energy demand in California. This
could in turn require increased investments in new
energy infrastructure. To aid electricity system plan-
ning, the Energy Commission, beginning with the 2013
JEPR, will expand and refine its analysis of the poten-
tial effects of climate change not only on electricity
consumption and peak demand, but on temperature

16

distribution and the relationship between “normal”
and “extreme” peak demand.

® The Renewable Action Plan (Chapter 5) empha-
sizes the importance of location-specific electricity
demand data to support better distribution system
planning and geographic renewable development
zones for distributed generation. As part of the 2013
IEPR, the Energy Commission will provide additional
demand forecast results by climate zone to supple-
ment the usual planning area level forecasts. This is
an initial step in the process of evaluating methods to
further disaggregate the forecast.

™ State mandates and targets for more zero-
emission vehicles, combined heat and power facilities,
and distributed generation facilities will influence
future electricity demand and consumption. The
Energy Commission should begin an effort to reflect
more comprehensively uncertainty surrounding the
demand forecast, particularly regarding the interac-
tion and implementation of California’s policies for
zero-emission vehicles, combined heat and power,
and distributed generation.
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California continues to rely on

natural gas, 88 percent of which comes from out of state, to meet
many of its energy needs. In 2010, natural gas power plants provided
42 percent of the state’s electricity; coincidentally, natural gas
used for electricity generation also represented 42 percent of total
statewide natural gas demand. Other natural gas users include the
industrial sector (29 percent), residential sector (20 percent), com-
mercial sector (8 percent), and natural gas vehicles (1 percent).?
During 2011, Energy Commission staff assessed the future out-
look for natural gas and released a draft report in September 2011
as part of the 2011 Integrated Energy Policy Report. The final 2011
Natural Gas Market Assessment: Outlook was published in May 2012,
along with a companion document, 2012 Natural Gas Market Trends,
which outlined the recent trends in natural gas supplies, demand,
prices, and infrastructure that were used in the outlook analysis.*
Each report covered a wide variety of issues that will affect natural
gas markets, with the most significant issues summarized below.

3 2010 California Gas Report, http://www.pge.com/pipeline/library/regulatory/
downloads/cgrl0.pdf.

4 2011 Natural Gas Market Assessment: Qutlook, May 2012, http://www.energy.
ca.gov/2011publications/CEC-200-2011-012/CEC-200-2011-012-SF.pdf; and
2012 Natural Gas Market Assessment: Trends, May 2012, http://www.energy.
ca.gov/2012publications/CEC-200-2012-004/CEC-200-2012-004.pdf.
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Hydraulic Fracturing

Hydraulic fracturing or “fracking” is the process of
pumping high-pressure fluid, mostly water and sand
with chemicals added to improve the flow, into the
ground to fracture the rock and allow oil and gas to
be pumped out. Natural gas production from shale
formations in the United States is transforming the
natural gas market, with shale gas now comprising
roughly 34 percent of total gas production in the Unit-
ed States. The use of fracking to recover natural gas
has increased available supplies and lowered prices
but has also raised environmental concerns due to the
millions of gallons of water and the chemicals used in
the process. Because more than half of new wells use
this technique to stimulate production, any activity
that could limit its use — for example, moratoria on
new development, regulatory restrictions, or increased
mitigation costs — would have a significant impact
on gas production in the United States. This in turn
could lead to increased costs and reduced natural gas
supplies for California.

Fracking has been used in California for more
than 30 years.’ FracFocus.org, a website created
by the oil and gas industry on which companies are
encouraged to voluntarily post information about their
wells, showed 401 fracked wells in California as of
September 2012. While much of the fracking in Cali-
fornia is for oil production, the environmental chal-
lenges are similar to those for natural gas production
and there appears to be interest from the oil and gas
industry to increase the use of fracking in California
using new technology.®

5 California Department of Conservation, Division of Qil, Gas &
Geothermal Resources, http://www.conservation.ca.gov/dog/
general_information/Pages/HydraulicFracturing.aspx.

6  Mercury News, “California releases first-ever fracking regula-
tions,” December 18, 2012, http://www.mercurynews.com/
science/ci_22219233; “But now the oil industry is looking at
a dramatic expansion into Monterey shale, a huge geologic
formation that extends through much of the Central Valley into
San Benito and Monterey counties.”

As noted in the 2011 /EPR, Energy Commission
staff continues to monitor activities to evaluate the
potential impacts of fracking. At the federal level,
the United States Environmental Protection Agency
is conducting a study on the effects of fracking on
drinking water and groundwater.” A first progress
report was released in December 2012, with a final
draft report expected in 2014.% In addition, in May
2012 Department of the Interior Secretary Ken Salazar
released proposed rules for fracturing undertaken on
federal and Native American lands.? In California, the
Department of Conservation’s Division of Oil, Gas, and
Geothermal Resources in March 2012 requested all
California energy companies to disclose where they
conduct fracking operations and what chemicals they
inject into the ground.’® In addition, in December 2012,
the department released a pre-rulemaking discussion
draft of regulations governing hydraulic fracturing.!
The Energy Commission will monitor each of these
efforts to determine what effects they may have on
the availability and price of shale gas and any conse-
quences on the natural gas market.”?

7 U.S. Environmental Protection Agency, Plan to Study the Poten-
tial Impacts of Hydraulic Fracturing on Drinking Water Resources,
November 2011, http://www.epa.gov/hfstudy/index.html.

8 U.S. Environmental Protection Agency, Study of the Potential
Impacts of Hydraulic Fracturing on Drinking Water Resources:
Progress Report, December 2012, http://www.epa.gov/hfstudy/
pdfs/hf-report20121214.pdf.

9 U.S. Department of the Interior press release, “Interior
Releases Draft Rule Requiring Public Disclosure of Chemicals
Used in Hydraulic Fracturing on Public and Indian Lands,” May
14, 2012, http://www.blm.gov/wo/st/en/info/newsroom/2012/
may/NR_05_04_2012.html.

10 Department of Conservation, March 28, 2012, ftp://ftp.consrv.
ca.gov/pub/oil/Notice_to_Operators/NT0%20Fracking%20
3.28.12.pdf.

11 http://www.conservation.ca.gov/dog/general_information/
Pages/DDraftHFRegs.aspx.

12 Each of these efforts applies to both oil and natural gas
fracking activities.



Natural Gas Demand
Trends

Despite continued population growth, over the past
decade residential and commercial demand for natural
gas has remained relatively flat in both the United
States and California. The one exception is in the
electric generation sector, which in the United States
has increased 82 percent from 1997-2010. Demand
has increased as a result of major investments in
natural gas power plants throughout the nation over
the last decade due to federal air quality regulations
that require significant retrofits to coal facilities, many
of which are reaching the end of their design lives.
Natural gas plants also typically have lower capital,
operation, and maintenance costs than coal-fired
or nuclear power plants, making them an attractive
choice for new power plants. The national shift from
coal to natural gas may also accelerate due to current
low prices for natural gas. With natural gas prices
lower than Central Appalachian coal prices since the
beginning of 2012, there is increased pressure to
switch from coal to natural gas for power generation.
In contrast to the rest of the United States,
natural gas demand in California’s electric generation
sector has risen only slightly. This is due in part to
the success of energy efficiency, conservation, and
renewable energy policies. Going forward, the state’s
aggressive renewable electricity goals will affect the
role of and demand for natural gas in the electricity
system. Natural gas plants will be an important ele-
ment of integrating high levels of variable renewable
resources, like wind and solar, into the electric grid
while maintaining grid reliability, although these
plants are likely to be operated very little.

13 U.S. Energy Information Administration, Natural Gas Monthly,
February 2012, Tables 12, 13, 14, 15, and 16.
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California is also seeing growing demand for
natural gas as a transportation fuel in response to
greenhouse gas emission reduction targets, volatile
oil prices, air quality standards, the state Low Carbon
Fuels Standard, and the federal Renewable Fuels
Standard. New investments are being made through
the Energy Commission’s Alternative and Renewable
Fuels and Vehicle Technology Program for natural gas
vehicles and fueling stations, which could potentially
increase demand for natural gas in the transportation
sector.

Electric and Natural
Gas Industry
“Harmonization”

As the natural gas and electric industries become
more interdependent, it is increasingly important
to improve coordination between pipeline delivery
of natural gas and electric system operation. For
example, natural gas is typically scheduled or “nomi-
nated” for delivery far in advance of when electricity
dispatch decisions are made. In addition, as natural
gas plants are increasingly used to integrate renew-
able resources, they will need the ability and flexibility
to ramp up or down quickly in response to system
needs. However, if the natural gas needed to do so
was not requested hours in advance, then the genera-
tor is actually burning natural gas in the system as
line pack™ or taking another user’s supply, which can
have ripple effects throughout the system.

Recent studies by the American Public Power
Association, the Massachusetts Institute of Technol-

14 Line pack is the ability of a natural gas pipeline to store small
quantities of gas on a short-term basis by increasing the
operating pressure of the pipe. Pipelines use line pack to help
manage load fluctuations on the system, building it up when
demand is low and drawing it down when demand increases.



ogy, and the National Petroleum Council highlight the
differences between the natural gas “day” and the
electricity day, and the fact that using natural gas to
address renewable intermittency further magnifies
the need for harmonization.! To address the renew-
able integration issue, entities will need the ability to
nominate and receive natural gas in short time incre-

ments to better match real-world operating conditions.

Currently, natural gas utilities in California allow
intraday nominations (two for Pacific Gas and Electric
Company and three for Southern California Gas Com-
pany) in addition to day-ahead nominations. However,
they do not guarantee delivery of natural gas to power
generators. As the state moves ahead to fulfill the 33
percent renewable mandate, rules and protocols need
to be revisited to better meet the needs of ratepayers
and ensure that California’s natural gas and electric-
ity industries can work in tandem to meet renewable
generation goals.

Pipeline Safety and
Reliability

Delivery of natural gas to meet customers’ needs,
including electricity generators, depends on a safe
and reliable network of natural gas pipelines. Two
pipeline issues that may affect natural gas prices go-
ing forward are (1) planned pipeline safety enhance-
ments in the wake of the September 2010 explosion
in San Bruno, California, of a high-pressure natural
gas transmission pipeline system owned by Pacific
Gas and Electric Company, and (2) additional pipeline

15 Implications of Greater Reliance on Natural Gas for Electricity
Generation, American Public Power Association, July 2010;

Moniz, et al., Future of Natural Gas, Interim Study, MIT, 2010, p.

65; and Prudent Development: Realizing the Potential of North
America’s Abundant Natural Gas and 0il Resources, National
Petroleum Council, September 2011, http://www.npc.org/
Prudent_Development.html.
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capacity that is becoming available for California, in
particular the Ruby Pipeline that has been delivering
additional gas from the Rockies since 2011.

After the San Bruno pipeline explosion, the CPUC
ordered the gas utilities to submit pipeline safety
enhancement plans to improve the natural gas trans-
portation system in the state.’® In December 2012, the
CPUC approved Pacific Gas and Electric Company’s
2012-2014 Pipeline Safety Implementation Plan,
which authorized rate recovery for $299 million in
increased revenue and is expected to increase PG&E’s
rate for residential core service by 1.5 percent.”

Recent additions of pipeline capacity across the
country have allowed access to new shale gas sup-
plies and created more competition between supply
and demand regions, putting downward pressure on
prices. Additional pipeline capacity available for Cali-
fornia’s use has resulted in more pricing competition
and could mean lower natural gas rates for California
consumers. However, there is also the potential for
natural gas pipeline owners/operators to abandon or
reduce delivery capacity to California in the future,
which could interfere with the ability of natural gas
power plants to provide integration services to sup-
port renewable generators. As recommended in the
Renewable Action Plan (Chapter 5), California needs
to monitor natural gas supply and pipeline activities
throughout the country that may affect the availability
and deliverability of natural gas to California.

16 2011 Natural Gas Market Assessment: Outlook, May 2012,
page 117, http://www.energy.ca.gov/2011publications/CEC-
200-2011-012/CEC-200-2011-012-SF.pdf.

17 CPUC, “CPUC Approves Pipeline Safety Plan for PG&E; In-
creases Whistleblower Protections,” press release, December
20, 2012, http://docs.cpuc.ca.gov/PublishedDocs/Published/
G000/M040/K531/40531580.PDF.



Recommendations

® The Renewable Action Plan (Chapter 5) em-
phasizes the importance of natural gas pipeline
infrastructure to support integration of renewable
resources. Because renewable integration could
increase the variability of gas demand throughout the
day, consideration of the natural gas infrastructure
needed to support renewable integration should
include the availability and flexibility of natural gas
storage as well as the intrastate natural gas trans-
mission and distribution systems. To ensure that natu-
ral gas power plants can be called on when needed
to support renewables, the Energy Commission and
the CPUC should monitor and participate in Federal
Energy Regulatory Commission proceedings related
to (1) natural gas supply and pipeline development
activities that may impact California and (2) natural
gas-electricity market harmonization.

® The Energy Commission, the CPUC and the Cali-
fornia Independent System Operator should examine
the adequacy of existing rules and protocols to deliver
natural gas to power plants that back up renewable
energy technologies.
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California’s electricity mix

includes more than 8,500 MW of combined heat and power (CHP)
facilities. CHP, also known as cogeneration, is the production of
electricity and heat from a single fuel source such as natural gas,
biomass, biogas, coal, waste heat, or oil. CHP facilities improve ener-
gy efficiency and reduce greenhouse gas emissions because they can
yield more energy from the same amount of fuel by producing both
electricity and usable heat or cooling. Because much of the energy
that is produced is typically used on-site, CHP is a localized genera-
tion technology (although not always renewable) that may also
reduce the need for new transmission and distribution infrastructure.
Of particular interest given recent extreme weather events, CHP
can also improve the reliability of the electric system. During the
massive power outage on the East Coast after Hurricane Sandy, a
small number of facilities including hospitals, universities, and some
residential buildings were able to keep their power, heat, and critical
equipment running because they had CHP systems.!®

The California Air Resources Board’s Climate Change Scoping
Plan identified CHP as an important strategy to reduce greenhouse

18 “How CHP Stepped Up When the Power Went Out During Hurricane Sandy,”
theenergycollective, December 7, 2012, http://theenergycollective.com/
aceee/153346/how-chp-stepped-when-power-went-out-during-hurricane-sandy.
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gas emissions in the electricity sector and included
a target of 6.7 million metric tons carbon dioxide
(CO,) equivalent reduction from increased CHP use."?
In 2010, Governor Brown’s Clean Energy Jobs Plan
reaffirmed the importance of developing more CHP
projects due to their higher efficiency and contribution
to reducing greenhouse gas emissions and called for
6,500 MW of new capacity by 2030.2

In December 2010, the California Public Utilities
Commission (CPUC) approved California’s Qualify-
ing Facility and Combined Heat and Power Program
Settlement, which established a CHP framework for
the state’s investor-owned utilities.? The settle-
ment established a near-term target of 3,000 MW of
CHP for entities under the jurisdiction of the CPUC,
although this target includes not just new CHP, but
capacity from renewal of contracts due to expire in
the next three years. The CPUC has also adopted a
settlement agreement that includes reforms to the
Rule 21 interconnection process to provide a clear,
predictable path to interconnection of distributed
generation while maintaining the safety and reliability
of the grid.?

19 California Air Resources Board, Climate Change Scoping Plan:
A Framework for Change, December 2008, http://arb.ca.gov/
cc/scopingplan/document/scopingplandocument.htm. Under
certain assumptions this level of reduction may be reached
by the addition of 4,000 MW of new clean, efficient combined
heat and power generation.

20 Governor Jerry Brown, see: http://www.jerrybrown.org/
Clean_Energy.

21 California Public Utilities Commission, Decision Adopting
Proposed Settlement, Decision 10-12-035 issued December
21, 2010, http://docs.cpuc.ca.gov/WORD_PDF/FINAL_DECI-
SION/128624.PDF.

22 California Public Utilities Commission, Decision Adopt-
ing Settlement Agreement and Revising Distribution Level
Interconnection Rules and Regulations — Electric Tariff Rule 21
and Granting Motions to Adopt the Utilities’ Rule 21 Transition
Plans, Decision 12,09-018 issued September 20, 2012, http://
docs.cpuc.ca.gov/PublishedDocs/Published/G000/M028/
K168/28168335.pdf.
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California’s two largest publicly owned utilities,
the Los Angeles Department of Water and Power
(LADWP) and the Sacramento Municipal Utility District
(SMUD) will also play a critical role in helping Cali-
fornia achieve its CHP policy goals. LADWP has 161
MW of CHP capacity and, in its 2010 Power Integrated
Resource Plan, indicated its intent of “developing CHP
target goals to incorporate CHP generation in its fu-
ture resource mix.”? In written comments submitted
for the February 2012 IEPR workshop on CHP, LADWP
stated that it “is pursuing other more cost effective
and amenable alternatives over CHP in its service
territory..."?* while also “currently re-assessing the
CHP technology and potential for its service territory
and planning to include more robust CHP goals in the
2012 Integrated Resource Plan.” However, LADWP's
2012 Power Draft Integrated Resource Plan does not
mention CHP.?®

Currently installed CHP capacity in SMUD’s ter-
ritory is 464 MW, although that could decrease with
the closure of the Sacramento Campbell Soup facility
which used a 160-MW CHP system. In 2010, SMUD
held a request for offers under its feed-in tariff that
was made available to solar and CHP resources larger
than 5 MW. The program reached its 100-MW limit
with solar projects with no CHP projects applying
before the limit was reached. SMUD has indicated
it is open to receiving “unsolicited offers” for CHP
projects and will work with developers although there

23 https://www.ladwp.com/ladwp/faces/ladwp/
aboutus/a-financesandreports/a-fr-reports?_adf.ctrl-
state=f20t2p0m5_92& _afrLoop=264244427045000; the 2011
ICF Market Assessment placed LADWP's installed CHP capacity
at 294 MW, Resource Plan notes 265 MW, LADWP workshop
filing notes a reduction to 161 MW because of a refinery closing.

24 Comments from the Los Angeles Department of Water and
Power to the California Energy Commission’s Staff Workshop
on Combined Heat and Power, March 9, 2012, http://www.en-
ergy.ca.gov/2012_energypolicy/documents/2012-02-16_work-
shop/comments.

25 Los Angeles Department of Water and Power, 2012 Power
Draft Integrated Resource Plan, October 5, 2012.



is no guarantee that developers will be eligible for the
price or terms offered in the feed-in tariff.

The Energy Commission has long supported and
recommended proactive CHP policies in past /EPRs.
Following up on recommendations in the 2011 /EPR,
the 2012 IEPR Update proceeding included evaluation
of CHP technical and market potential, barriers to fu-
ture development, and the implications of the CPUC’s
Qualifying Facility Settlement Agreement, although it
is still too early to see any definitive results from the
settlement. After a February 2012 public workshop
to take public comments on new estimates of CHP
technical and market potential, the Energy Commis-
sion released an ICF International consultant report
in June 2012 that assesses the current CHP market in
California.?s This was followed by a staff white paper
released in September 2012 that outlines barriers
to CHP development raised in the workshop and po-
tential strategies to achieve California’s CHP goals.?”
Highlights from these documents are provided below.

Technical and Market
Potential

The ICF International report identified about 8,500
MW of active CHP throughout the state and more
than 14,000 MW of technical potential for additional
CHP that could be developed at existing industrial,
commercial, institutional, and multifamily residential
sites. Much of the potential for new development is
concentrated in systems smaller than 20 MW.

26 ICF International, Combined Heat and Power: Policy Analysis
and 2011 — 2030 Market Assessment, June 2012, http://www.
energy.ca.gov/2012publications/CEC-200-2012-002/CEC-
200-2012-002-REV.pdf.

27 California Energy Commission, A New Generation of Combined
Heat and Power: Policy Planning for 2030, staff white paper
posted for public comment on September 11, 2012, http://

www.energy.ca.gov/2012_energypolicy/documents/index.html.
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The report also analyzed market penetration of
new CHP facilities over 20 years (2011-2030) under
three scenarios with different policy implementation
assumptions. Under all three scenarios, CHP develop-
ment will fall short of the Air Resources Board's GHG
emissions reduction target. However, the medium and
high scenarios show that additional CHP market pen-
etration can be achieved with policy measures such
as extension of the Self-Generation Incentive Program,
higher payments, cap-and-trade allowance costs for
CHP fuel consumption, elimination of nonbypassable
charges currently applied to CHP.?® a 10 percent state
investment tax credit, and reduced capital costs
from technology, installation, and interconnection
improvements.

Barriers to Combined
Heat and Power
Development

The future for CHP in California appears promis-
ing, with much of the foundation already in place

to achieve CHP goals. The Governor has expressed
support for CHP by establishing a statewide target
of 6,500 MW. Utilities and the California Indepen-
dent System Operator are working toward reducing
long wait list queues for interconnection. The Rule
21 Settlement has been approved by the CPUC, and
utilities are finishing their first solicitation under the
Qualifying Facility Settlement Agreement. The CPUC's
Self-Generation Incentive Program, after excluding
CHP for nearly five years, is once again accepting

28 Nonbypassable charges are any of several types of charges
applied to all customer billings in a given region whether
they receive service from a local utility or from a competitive
supplier. These charges can include fees for public purpose
programs, transition charges, access charges, and nuclear
decommissioning funds, among others.



applications. Assembly Bill 1613 contracts for up to 5
MW and 20 MW projects were approved by the CPUC
in December 2011,%° and contracts for facilities up to
500 kilowatts were approved in mid-2012.%

However, barriers remain to achieving the CHP
goal by 2020. Primary challenges identified in the
February 2012 IEPR workshop on CHP include:

® (ap-and-Trade: Current cap-and-trade rules
provide a disincentive for facilities to invest in CHP
since the regulations do not provide allowances for
the shift in emissions that occurs from reduced grid
use to increased onsite generation. Cap-and-trade
rules will also affect existing facilities that do not
have the ability to pass compliance costs onto the end
user of the electricity.

® |nterconnection: Current interconnection rules do
not accommodate distributed, small-scale generators
that wish to export some or all of their electricity. The
CPUC has a proceeding underway to examine reforms
needed to these rules, but in the interim the process
represents substantial cost and regulatory complexity
for small CHP developers.

= Nonbypassable and Departing Load Charges:
Customers who serve their own electric loads or who
purchase electricity from customer generators like
CHP facilities must still pay fees to the investor-
owned utilities for public purpose programs, invest-
ments made on customers’ behalf prior to the restruc-

29 Assembly Bill 1613 (Blakeslee, Chapter 713, Statutes of
2007) required the Energy Commission to establish technical
criteria for CHP eligibility for CPUC and publicly owned utility
programs, and the CPUC to establish a standard tariff for
purchase of excess electricity from eligible CHP systems.

30 CPUC approval letter for PG&E: http://www.pge.com/nots/
rates/tariffs/tm2/pdf/ELEC_4071-E.pdf; SCE: http:/www.sce.
com/NR/sc3/tm2/pdf/2676-E.pdf and http://www.sce.com/
NR/sc3/tm2/pdf/2676-E-A.pdf; and SDG&E: http://regarchive.
sdge.com/tm2/pdf/2317-E-A.pdf.
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turing of the electricity industry in 1996, Department
of Water Resources bonds issued during restructuring,
and nuclear decommissioning funds. These charges
can increase the cost of CHP investment.

® Standby and Demand Charges: Utilities charge
fees to customer generators even if no electricity is
provided to the utility. These fees are intended to
cover a utility’s investment in infrastructure and gen-
eration needed to provide power if a customer has to
shut down unexpectedly or needs additional electricity
to meet its performance requirements.

® |\etering Requirements: Meters are necessary
but can also impose a financial burden on developers.
Meter costs are especially burdensome for smaller
generators because they represent a larger percent-
age of total project cost.

® Net Energy Metering (NEM): CHP facilities are
not eligible for net energy metering unless they use
biogas or are a fuel cell. NEM facilities must be sized
to meet their annual load and can “feed back” elec-
tricity to the grid during times of high generation and
low demand. These facilities qualify for a fast-track
interconnection process, while a CHP facility with the
same generation and feed-back profile must follow a
more traditional timeline that is more expensive.

Recommendations

® The Energy Commission should revisit and

update its CHP technical assessments in late 2013/
early 2014 for the CPUC’s use in the 2014 Long Term
Procurement Plan proceeding. The assessment should
include evaluation of the potential effects of cap-and-
trade on CHP before its full implementation in 2015 as
well as progress toward addressing other barriers.



® Agencies with jurisdiction over interconnection
processes (Rule 21, the Wholesale Distribution Access
Tariff, and Generator Interconnection Procedures)
should evaluate their requirements with the goal of
easing the process of interconnection at facilities that
expand their generation capabilities.

® The Energy Commission and CPUC should con-
tinue to track, analyze, and report to the Governor and
Legislature on the progress of the Qualifying Facility
Settlement Agreement, Assembly Bill 1613 (Blakeslee,
Chapter 713, Statutes of 2007), and programs of both
the investor- and publicly owned utilities to encourage
new CHP.
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CHAPTER 4



California’s energy decision

makers must balance the need for a reliable electricity system with
the need to comply with environmental regulations and maintain
reasonable and equitable energy costs for Californians. As the
state’s energy policy and planning agency, the Energy Commission
is in a unique position to explore challenges to and opportunities for
transformation of California’s energy infrastructure, particularly the
electricity system. One of the overarching themes of the 2011 IEPR
was the importance of sufficient, reliable, affordable, and safe en-
ergy infrastructure to meet California’s growing energy demand. The
2011 IEPR focused on electricity infrastructure needs in Southern
California, given the unique challenges in that part of the state, and
the 2012 IEPR Update continues the exploration of those challenges.
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Factors Affecting
Electricity
Infrastructure Needs
in Southern California

Southern California is unique in the number and in-
tensity of forces that influence the need for electricity
infrastructure development. These are summarized in
Table 2 and discussed below.

Once-Through Cooling

The 2011 IEPR discussed the impact of the State
Water Resources Control Board’s (SWRCB) policy on
once-through cooling (OTC), in which water is pumped
from the ocean, estuaries, rivers, or lakes to cool
steam turbines and then returned to its source. This
policy induces the retirement of aging steam boiler
generators along California’s coastline and in the San
Francisco Bay/Delta. Most of the Southern California
OTC facilities have 2020 dates for compliance with
the policy, with the exception of the EI Segundo (2015)
and Encina (2017) plants. Los Angeles Department of
Water and Power plants have a staggered schedule
with some units replaced in 2013-2015 but others
not repowered until 2029.

Compliance dates for California’s two nuclear
power plants that use OTC — the San Onofre Nuclear
Power Plant (SONGS) operated by Southern California
Edison (SCE) and the Diablo Canyon Power Plant
operated by Pacific Gas and Electric Company (PG&E)

—are 2022 and 2024, respectively. However, the 0TC
policy contains provisions for the nuclear power plants
that require SCE and PG&E to undertake special stud-
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ies to investigate alternatives for the facilities to meet
the OTC policy requirements. An independent third
party with engineering experience with nuclear plants
is conducting these studies, which are being overseen
by a review committee composed of agencies from
the Statewide Advisory Committee on Cooling Water
Intake Structures, including the Energy Commission,
the environmental community, and staff from SWRCB
and the regional water boards. Studies are scheduled
for completion by October 1, 2013, and will be used by
SWRCB to evaluate whether to modify the OTC policy
based on the nuclear plants’ ability to achieve compli-
ance, including the costs and environmental impacts.

Emission Reduction Credits

Extremely tight emission reduction credit markets in
Southern California are hindering construction of re-
placement facilities for OTC plants that retire. Access
to credits in the South Coast Air Quality Management
District’s (SCAQMD) internal bank is fundamental
because a portion of retired OTC capacity must be
replaced with quick-response modern gas-fired power
plants that will require credits to be built.3! However,
as agencies evaluate the need for emission credits

to ensure reliable electricity supplies, they must also
consider the serious human health impacts from air
pollution.?2

31 Northern California is already well on its way to identify-
ing likely replacement facilities for its OTC units because
construction there is not impeded by emission reduction credit
markets. California Clean Energy Future, Progress Report for
OTC, http://www.cacleanenergyfuture.org/otc-phase-out.html.

32 Transcript of Energy Commission Lead Commissioner Work-
shop on Electricity Infrastructure Issues in California, June
22,2012, comments by Angela Johnson Meszaros (Law Offices
of Angela Johnson Meszaros), pp. 265—266: “We can't have
thousands of people dying because they breathe....The public
health epidemic that’s caused by air pollution is too severe for
us to not deal with these issues correctly and directly.”



Table 2: Forces Influencing Southern California Infrastructure Development

Force Effect

State Water Resources Control Board policy on once- New generation sources needed to replace plants that
through cooling in power plants retire as a result of policy.

. . . L Scarcity of commercial offsets makes generators
Ability of South Coast Air Quality Management District to

) ) o dependent on South Coast Air Quality Management
implement its power plant permitting rules

District's offset exemption and internal bank credits.

New generation sources needed to assure local reliability

) . and replace lost energy production; transmission upgrades
San Onofre Nuclear Generating Station outage
and synchronous condensers needed to replace lost energy

production and maintain system voltage levels.

South Coast Air Quality Management District policy for ) o
o ) ) New generation sources needed to satisfy increased
electrification of combustion sources in the Los Angeles )
Basi electrical load.
asin

) Increased electrical loads, reduced generation and
Climate change . - . .
transmission efficiency, increased need for new generation

sources.

Additional and flexible generation and transmission
Renewables Portfolio Standard upgrades needed to support intermittent resources like
wind and solar.

) . . Reduced electricity usage and reduced need for new
State demand-side policies such as energy efficiency and ) ] o
power plants but increased uncertainty regarding timing/
demand response
amounts.

i . Need agreement from multiple agencies for necessary
Numerous single-purpose agencies . .
infrastructure to be built.

|
Source: California Energy Commission
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San Onofre Nuclear Generating
Station Qutage

SONGS has been idle since January 2012 when a
tube break in one of the generators released traces
of radiation. Due to a design defect in the steam
generators, Unit 3 will be idled for several years, and
Southern California Edison must demonstrate to the
Nuclear Regulatory Commission that Unit 2 will be
safe to operate within its mitigation measures. In ad-
dition to the loss of 2,200 MW of generating capacity,
the outage has revealed how much the San Diego area
depends on the grid stabilization qualities of SONGS
to enable imports from other areas.

Electrification of the Los Angeles
Basin

In 2011, SCAQMD adopted an energy policy likely

to result in expanded electrification of combustion
sources as a way to meet stronger air quality stan-
dards. In late 2012, the agency adopted its first air
quality management plan under that policy. The plan
includes an energy chapter highlighting the needs for
fuel switching toward electricity, increased renewable
generation and greater use of energy efficiency, and
planning coordination among SCAQMD and various
state agencies. The Energy Commission’s June 2012
adopted demand forecast includes the electricity
demand consequences of some near-term control
measures, but implementation of further measures
will increase electricity demand more than was pro-
jected in that forecast. Some portion of this increased
load will require additional power plant development
within the Los Angeles Basin itself.
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Climate Change

As a result of climate change, California is becoming
warmer and drier. Energy planning needs to incorpo-
rate measures to adapt to climate change effects on
the energy system. These may include:

™ Higher peak demand.

= | ower power plant and transmission line ef-
ficiency during peak periods.

® (Changes in the amount and timing of hydroelec-
tric power generation from altered rainfall and
snowfall patterns.

® |ncreased sea level rise during winter storms,
which could affect coastal plants.

= \More frequent and severe wildfires, which may
affect transmission lines.*

Renewables Portfolio Standard

While California is committed to meeting the 33
percent by 2020 Renewables Portfolio Standard, the
ultimate location and mix of technologies for actual
projects are uncertain. These factors will affect what
and where complementary infrastructure will need to
be built, including transmission to bring generation
to load centers and dispatchable resources to firm up
intermittent renewables.

33 California Natural Resources Agency and California Energy
Commission, Our Changing Climate 2012 — Vulnerability &
Adaptation to the Increasing Risks from Climate Change in Cali-
fornia, July 2012, http://www.energy.ca.gov/2012publications/
CEC-500-2012-007/CEC-500-2012-007.pdf.



Demand-Side Policies

Demand-side policies include energy efficiency
programs, demand response measures (including
automated demand response),** behind-the-meter
distributed generation, and combined heat and power
programs. Pursuing the goals outlined in these poli-
cies will have a major impact on the amount and type
of infrastructure needed for the bulk power system.
The technologies and behavioral changes implicit in
these policies may have much shorter lead times than
building the additional transmission lines and central
station power plants that the policies would displace.
When these policies are at the stage of goals or tar-
gets, as opposed to firmly funded programs, or when
they depend on voluntary participation, there can be a
wide range of alternative effects that are reasonably
likely to occur. This requires some guesswork about
what proportion of demand-side policy goals should
be considered certain when making decisions about
necessary bulk system infrastructure additions with
long lead times.

Competing Institutional
Influences

Southern California has more decision makers
overseeing various pieces of the electricity infrastruc-
ture than any other region in California. Southern
California Edison (SCE) is the largest single utility in
the region and is regulated by the California Public
Utilities Commission (CPUC). There are also many
smaller municipal utilities located within the Southern
California portion of the California Independent Sys-
tem Operator (California 1S0) balancing authority area
that are governed by their own local governing boards
with their own methods for satisfying statewide

34 Demand response programs offer incentives for users to
voluntarily and temporarily reduce their electricity usage when
demand exceeds supply.
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laws or energy policies. The Los Angeles balancing
authority area, which is operated independently of the
California IS0, includes the nation’s largest municipal
utility, the Los Angeles Department of Water and
Power (LADWP), and two other small public utili-

ties. SCAQMD is the air pollution control agency for
all of Orange County and the urban portions of Los
Angeles, Riverside, and San Bernardino counties and
faces more challenges any other local air district in
California in achieving compliance with the federal
Clean Air Act. The agency has substantial authority
to implement control measures that shift fuel-based
combustion processes into alternative technologies
that increase demand for electricity. SCAQMD and
the California Air Resources Board (ARB) have begun
an unprecedented visioning effort to coordinate their
development of the next State Implementation Plan
for stationary and mobile emission sources, and to
address both air emission standards and GHG goals.*
Finally, many of the generating plants required to
comply with the SWRCB’s OTC policy are located in
Southern California.

Energy Agency
Coordination

In June 2012, the Energy Commission held a forum
in Los Angeles on Southern California electricity
infrastructure challenges. This forum included not
only commissioners from the Energy Commission,
but the California Public Utilities Commission and
management from the ARB, the California IS0, and
SCAQMD. The forum began the important conversa-
tion among these decision makers about potential

35 Air Resources Board and South Coast Air Quality Manage-
ment District, Vision for Clean Air: A Framework for Air Quality
and Climate Planning, http://www.arb.ca.gov/planning/vision/
vision.htm.



solutions and included presentations by agency staff,
energy stakeholders, and the public on the various
decision-making processes underway that will affect
energy infrastructure decisions. Among the solutions
discussed at this forum was developing a contingen-
cy plan not only for longer-term uncertainties about
the availability of California’s nuclear plants, but

for the potential that one or both SONGS units will
not be available in the summers of 2013 and 2014.
The Energy Commission, CPUC, California IS0, and
ARB have developed and implemented a plan for the
summer of 2012 and are committed to developing a
longer-term contingency plan. The California ISO has
also committed to assessing by 2013 the reliability
implications of either sustained outages or an inabil-
ity to extend the operating licenses of all California
nuclear power plants.

California has a variety of environmental
regulations and policies that affect the electricity
system, including the SWRCB’s once-through cooling
policy, increasingly stringent air emission regulations
(particularly in Southern California), electrification of
the transportation system to reduce air quality im-
pacts, and the ARB's regulations to reduce statewide
greenhouse gas emissions as part of Assembly Bill
32, the Global Warming Solutions Act (Nufiez, Chapter
488, Statutes of 2006). Energy efficiency, demand
response, renewables, and zero-energy vehicles will
contribute to California’s air quality goals, but market
forces can also be an important complement to regu-
latory requirements. Within this context, the CPUC has
started investigating potential reforms to its retail
rates. There is also a coordinated effort among the
CPUC, Energy Commission, and ARB to address the
current wholesale market structure that both provides
limited pricing signals to encourage multiyear invest-
ments in the existing generation fleet and challenges
the financial viability of existing generation without
long-term power purchase agreements.
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Important Analytic
Studies

Several important multiyear studies have been or

will soon be completed that affect the estimates of
need for various types of electricity infrastructure
and/or the ability of existing regulatory mechanisms
to permit and construct such facilities. The studies
described below were meant to assist resource pro-
curement decisions but do not reflect the implications
of the outage at SONGS.

Local Capacity Requirements in
Southern California

Local capacity requirements define the minimum
amount of generating capacity that must be available
within the boundaries of areas with inadequate trans-
mission to serve loads under extreme peak conditions.
In late 2011, the California ISO released its technical
assessment results on the implications for OTC facili-
ties to satisfy local capacity requirements in 2021. The
assessment used four renewable portfolios since the
location of renewable facilities — whether central re-
newables such as wind or distributed facilities such as
photovoltaics — is important in determining how much
existing OTC capacity must be replaced in local areas
by fast-response, gas-fired generation resources (or
their functional equivalent). The range of replacement
requirements depended on two factors: the degree of
urbanized local capacity development, and where the
new generation interconnected to the grid.

The California ISO examined the Los Angeles
Basin, San Diego, and Ventura/Big Creek areas that
were previously established as distinct load pockets
and whose load must be satisfied to ensure reliability.
As shown in Table 3, the results of the California ISO’s
analysis indicate that in all three load pockets, the
2021 local capacity requirements are substantially



Table 3: California ISO Analysis of Range of OTC Capacity Replaced to Satisfy Local Capacity
Area Requirements

2021 Range for CPUC-Derived RPS Scenario (MW)

Existing OTC ({0) Environmentally Time
Local Area Capacity (MW) Base Case Trajectory Constrained Constrained

Los Angeles Basin 4926 2424 - 3834 2370 - 3741 1870 - 2884 2460 - 3896
Big Creek/Ventura 1930 430 430 430 430
San Diego 960 211 -630 311-730 0-300 121 - 540

Sources: For San Diego, California ISO, Presentation on San Diego Local Capacity Needs, CPUC Workshop: Application of SDG&E for Authority
to Enter into Purchase Power Tolling Agreements with Escondido Energy Center, Pio Pico Energy Center, and Quail Brush Power, April 17, 2012,
slide 35. For or other areas, California IS0, 2011/12 Transmission Plan, Table 3.3-1, p. 216.

lower than the almost 8,000 MW of existing OTC ca- capacity ReqUirements and

pacity. It is critical to note, however, that these analy- o
ses presume that both SONGS units are operational.*® Crlterla PO"UIHI]IS
LADWP has also conducted OTC repowering analy-

ses for its facilities that show that the transmission Assembly Bill 1318 (V. Manuel Pérez, Chapter 285,
system configuration essentially requires that all of Statutes of 2009) directs the ARB to work with the
the roughly 3,900 MW of existing OTC capacity must Energy Commission, the CPUC, the California IS0, and
be maintained as either existing steam boilers or re- the SWRCB to (1) determine the amount of capacity
powered units at the same locations. LADWP’s current needed to assure reliability in Southern California and
OTC compliance schedule calls for its OTC capacity (2) assess whether it would be possible to permit this
to be repowered by 2029, with replacement capacity amount of capacity while satisfying SCAQMD’s criteria
being fully air-cooled and using no ocean water. pollutant permitting requirements for power plants

located in the South Coast Air Basin (SCAB).
The Energy Commission and the ARB conducted

a joint workshop in February 2011 that discussed

36 The California ISO’s analyses were released in early December .
the agencies’ study plans, and the ARB expects to
2011, well before the SONGS outages were experienced or the g yP P

California ISO had conducted mitigation studies for summer release a draft report in the spring of 2013. The AB
2012. The California 1SO released its studies for summer 2013 1318 (Pérez, Chapter 285, Statutes of 2009) analysis
on August 20, 2012, and the results were reviewed in a stake- builds off the OTC assessments prepared by the

holder meeting on August 27, 2012. See 2013 Local Capacity . .
California ISO and LADWP but adds to those assess-
Technical Analysis, Addendum to Final report and Study Results,

Absence of San Onofre Nuclear Generation Station (SONGS). ments by examining scenarios with higher energy
The California 1SO board approved moving forward with con- efficiency, combined heat and power development,
version of Huntington Beach Units 3 and 4 into synchronous and increased distributed generation penetration.

condensers at the September 12—13 Board meeting. Long- . . . -
The California ISO analysis used a scenario with the
term studies of OTC replacement without SONGS are being y

conducted as part of the ISO’s 2012/13 Transmission Planning greatest local distributed generation penetration
Process, with initial results expected in December 2012. (thus the smallest need for conventional power plants)
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and found that the amount of OTC replacement in the
Los Angeles Basin decreased from a range of 1,870
MW to 2,884 MW to a range of 1,042 MW to 1,677
MW.®” LADWP assessed a milder reduction in load
from further energy efficiency efforts and found no
reduction in the need for repowering its OTC facilities
at their current capacity.

The California ISO and other entities are studying
the development of additional highly flexible capac-
ity to ensure energy deliveries and reliability when
intermittent renewable resources are not producing
at expected output. A September 2011 settlement
agreement among the parties to the CPUC’s 2010
Long-Term Procurement Plan (LTPP) rulemaking
established that the California ISO’s analyses as of
that date were incomplete justification for procure-
ment authorizations. However, the California 1SO is
continuing to assess the need for additional capacity
in excess of local capacity requirements within the
SCAB for renewable integration purposes as well as
the number of hours per year that those capacity ad-
ditions would be expected to operate.® To the extent
that additional studies show that some proportion of
resources needed for renewable integration should
be located south of Path 26 — SCE’s transmission
interconnection to Northern California and the Pacific
Northwest — then the Los Angeles region may need to
find air credits for additional resources. The California

37 The California ISO analysis was completed in January 2012,
just as the SONGS facilities were shutdown. As it became
clear that SONGS units would not return to service in the near
future, the ARB decided to revise its analysis using more cur-
rent assumptions about SONGS’ operation. The California 1SO
is still studying local capacity requirements without SONGS
and the ARB expects to obtain this analysis and release a
draft AB 1318 report in spring 2013.

38 California ISO, Renewable Integration Study Advisory Team
Conference Call, May 9, 2012, slide 16.
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IS0 is finalizing plans to study this issue as part of
the CPUC’s 2012 LTPP rulemaking and study results
are now expected in summer 2013.

In their compliance plans filed at the SWRCB in
April 2011, generators identified repowering as the
preferred method to satisfy OTC requirements to
reduce ocean water use. The plans rely on SCAQMD’s
Rule 1304(a)(2), which allows a project developer to
be exempt from providing offsets for new combined
cycle or advanced combustion turbine power plants
that replace old steam boilers. While the generator
may be exempt under air district rules, to satisfy fed-
eral New Source Review requirements®® SCAQMD itself
must “retire” credits from its internal bank of retired
emissions using provisions of its Rule 1315.

At the June 22, 2012, forum in Los Angeles,
SCAQMD reported that commercial emission reduction
credits for PM10,* the pollutant with the tightest
market, continue to cost in excess of $100,000 per
pound per day and are too scarce to support the
level of power plant development identified in either
the California ISO or LADWP studies. The SCAQMD
representative at the forum also acknowledged the
challenge of permitting enough generating capacity
to assure reliability given the constraints of satisfying
mandated air quality standards.** Another challenge

39 OnJuly 24,2012, U.S. EPA and SCAQMD were sued in Federal

District Court (Case 12-72358) by Communities for a Better
Environment and California Communities Against Toxics over
SCAQMD’s Rule 1315. How this lawsuit may affect power
plants already under construction, in the licensing pipeline, or
in the developmental stage is unknown.

40 Particulate matter larger than 10 microns.

41 Transcript of Energy Commission Lead Commissioner Work-
shop on Electricity Infrastructure Issues in California, June
22,2012, comments by Dr. Barry Wallerstein (South Coast Air
Quality Management District), pp. 191: “And the chart that
| showed about the offsets shows we don’t have that solved.
There’s a problem there that needs to be addressed. It isn't
just a power plant issue, it is potentially a much bigger issue.
But we certainly need, with the long lead time necessary for
power plants, to be able to ensure that there are adequate
offsets for the power plants that need to be built.”



identified by the environmental justice representative
at the forum was the need to provide a clear vision of
how infrastructure development in local communities
fits into the broader statewide plan.*

Nuclear Power Replacement

The 2011 IEPR reiterated a recommendation made
in the 2007 IEPR for the California ISO to study the
reliability implications of unexpected nuclear power
plant shutdowns. This proved to be somewhat pre-
scient, since in early 2012 SONGS experienced steam
generator problems, and both of its units were shut
down. The units cannot be restarted until the Nuclear
Regulatory Commission (NRC) approves a diagnosis of
the problem and its solution.*® The CPUC is prepar-
ing to conduct a proceeding under Public Utilities
Code Section 455.5 to examine the extent to which
the SONGS outage implies that the remaining capital
investment ought to be removed from rate base, thus
reducing shareholder earnings,** and has created an
interagency task force to assist in the investigation.
To prepare for a summer 2012 peak season
without SONGS, an interagency group studied and
developed plans for various contingencies. There
are no reliability issues for the California ISO system
as a whole because there is surplus capacity above
conventional planning standards. However, there are

42 Ibid, comments by Angela Johnson Meszaros (Law Offices of
Angela Johnson Meszaros), p. 262: “What we need to be able
to have is a vision and a plan so when you come to a commu-
nity that you're asking to host a facility, you can explain why,
why it's there, how it fits into a bigger picture, what it means
for the broader horizon, what it means for people’s communi-
ties more broadly.”

43 At the time this report was released, there was no firm return-
to-service date for SONGS Unit 2 or 3.

44 Public Utilities Code Section 455.5 authorizes the CPUC to
eliminate the value of any facility that is nonoperational for
more than nine months from consideration in establishing
rates for an electrical corporation and reduce the rates for
that corporation accordingly.
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problems specific to Southern California, especially
Orange and San Diego counties. Measures identified
to mitigate the situation in the event of prolonged hot
weather or unexpected power plant or transmission
line outages included returning Huntington Beach
Units 3 and 4 to service,* accelerating the comple-
tion of the interconnection of the Del Amo — Ellis
transmission line to the Barre substation, completion
of the Sunrise Powerlink, instituting a flex alert in
which Californians are asked to immediately conserve
electricity, and implementing new demand response
programs. As 2012 unfolded and SONGS was unable
to return to service, these measures were imple-
mented.

At the June 22, 2012, IEPR forum, the California
ISO presented its plan for summer 2013 — 2014
reliability studies, with an assessment of the likely
problems and proposed solutions expected by the end
of August. Several options implemented for sum-
mer 2012 cannot be continued in 2013 and 2014, in
particular using Huntington Beach Units 3 and 4
to generate power. These units were no longer able
to generate power as of October 31, 2012, under
the terms of the air permit allowing the new 500
MW Walnut Creek facility in the City of Industry to
begin operating in June 2013.%¢ In November 2012,
the Energy Commission approved the conversion of
Units 3 and 4 from steam generators to synchronous

45 Huntington Beach 3—4 were retired in December 2011 as an

implementation of SCAQMD’s Rule 1304(a)(2) exemption from
offsets for the Walnut Creek power plant in northwestern LA
County. In effect, HB 3—4 capacity was shutdown to allow
Walnut Creek capacity to be permitted. Given their location

in the grid, HB 3—4 were uniquely able to both replace some
SONGS capacity for the LA Basin and to enable imports into
the San Diego region. California ISO studies show that next to
SONGS itself, the Huntington Beach site is the next best loca-
tion for grid-stabilizing generation to allow maximum imports
into the San Diego area.

46 SCAQMD’s Rule 1304(a)(2) exempts a new facility from provi-
sion of offsets when equal or greater capacity of old power
plants with steam boilers is retired provided that the new
capacity uses advanced gas turbine technology.



condensers to provide voltage support to the grid and
satisfy a portion of the reactive power capabilities
lost during the outage of the SONGS units.”

In addition to the Walnut Creek facility, the El
Segundo and Sentinel projects are expected to begin
operation during 2013.*® Additional steps to balance
reliability needs include reconfiguring transmission
circuits at the Barre-Ellis substation and installing
static reactive support (shunt capacitors*) at the
Johanna and Santiago substations.*® These additions,
coupled with the plan to convert Huntington Beach
Units 3 and 4 into a synchronous condenser, help
reduce contingency and voltage concerns in the San
Diego and Los Angeles Basin local capacity areas.
Further efforts to build demand response program
capability and reduce load through efficiency and
combined heat and power resources, especially in
state buildings and on military installations, are
key ingredients for the SCE and San Diego summer
2013-2014 program.’!

For San Diego, a major uncertainty is the reli-
ability implications of the necessary high reliance on

47 Converting a steam boiler turbine generator into synchronous
condenser requires cutting the turbine shaft, installing an
electric motor to spin the generator, and advanced electronic
controls to enable the unit to produce or absorb reactive
power as needed in the local area. No fuel is used, and thus
the requirements of SCAQMD for the units to surrender their
emission permits could be satisfied.

48 The Sentinel Project is located in unincorporated Riverside
County.

49  Shunt capacitors installed in transmission and distribution
networks help increase transmission capability, reduce losses,
and improve power factors.

50 Barre, Ellis, Johanna, and Santiago substations are trans-
mission-level substations in Orange County connecting 220
kilovolt lines roughly in a line from Northwest to Southeast.

51 Millar, Neil, Briefing on Summer 2013 Outlook — SONGS Mitiga-
tion Planning, [California ISO] Board of Governors Meeting,
General Session, September 13-14, 2012.; 2013 Local Capac-
ity Technical Analysis, Addendum to the Final Report and Study
Results, Absence of San Onofre Nuclear Generating Station
(SONGS), August 20, 2012.
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the import capabilities of the new Sunrise Powerlink
transmission line in Imperial and San Diego counties
without the stabilizing influences of SONGS. San Di-
ego’s recently permitted Carlshbad and Pio Pico plants
have not yet started construction so at best they
could not be operational until 2014 unless aggres-
sive construction is pursued. The California ISO has
identified grid reliability concerns under summer load
conditions in the San Diego, southern Orange County,
and Los Angeles Basin areas in the absence of SONGs,
including reduction of San Diego’s import capability
by about 350 MW.%

The California I1SO’s 2013 Local Capacity Require-
ment Addendum analyses of the San Diego area shed
new light on the interactions between San Diego and
the Los Angeles Basin. Although the new Sunrise
Powerlink Transmission line allows greater imports
into the San Diego area, the relative lack of generat-
ing capacity in the San Diego area creates reliability
concerns (voltage instability) with various combina-
tions of simultaneous transmission and generator
outages. The actions outlined above to install reactive
capacity in southern Orange County reduce some of
the voltage instability concerns in San Diego and al-
low moderation of the initial anticipated increases in
local capacity requirements to some extent. Reducing
capacity requirements in San Diego, however, creates
new issues in the Los Angeles Basin. The California
ISO proposes to rely on increases in demand response

52 “Reduction of San Diego’s import capability by about 350 MW

due to an overlapping outage of Sunrise Powerlink 500 kV line,
followed by the loss of the Imperial Valley — Miguel 500kV line
segment of the Southwest Powerlink. This reduction in import
capability into San Diego is due to the lack of dynamic voltage
support that the San Onofre units would otherwise be providing
to support the level of import into San Diego under this contin-
gency condition. Huntington Beach Units 3 and 4 provide the
necessary voltage support beyond that already being provided
by Huntington Beach Units 1 and 2 to enable import levels that
are necessary to serve loads in the San Diego area.” California
IS0, August 2012 Significant Event CPM Designation Report,
page 2, http://www.caiso.com/Documents/August2012Signifi-
cantEventCapacityProcurementDesignationReport.pdf.



program capacity in the early portions of summer
2013 and on commercial operation of the El Segundo
repower and the Sentinel power plant later in the
summer to resolve these newly emerged Los Angeles
Basin issues.%

The California ISO is now studying shutdowns at
SONGS and the Diablo Canyon Power Plant consis-
tent with one of the two recommendations in the
2011 IEPR. This study will examine an interim year to
determine what will be needed to assure reliability
if there are unexpected outages at either or both
nuclear facilities, and will evaluate what generation
and transmission infrastructure would be needed to
permanently replace the nuclear facilities from a reli-
ability perspective. This study is expected to be com-
pleted in early 2013. The California ISO will provide an
in-depth report to the Energy Commission as part of
the 2013 IEPR proceeding and to the CPUC as part of
the 2012 Long Term Procurement Plan rulemaking and
the 455.5 investigation.

Another analysis related to potential shutdown
of the nuclear facilities is being conducted by the
Rocky Mountain Institute (RMI), which reported
the preliminary results at the June 22, 2012, forum.
RMI’s privately funded report to achieve 50 percent
renewables with no nuclear facilities in Southern
California by 2030 is one of several that have recently
emerged from federal energy labs, consulting firms, or
advocacy groups examining high renewable futures.>
RMI’s analyses are not capable of addressing detailed
operational requirements but show that nuclear
shutdown scenarios have only a modest incremental
cost in the long term when planning and procurement
efforts can smoothly accommodate higher levels of re-

newable penetration without nuclear power production.

The contrast between the RMI study results pre-
dicting minor incremental costs for a nonnuclear, high-

53 California IS0, Addendum to the Final Report and Study
Results, pp. 4-5.

54 National Renewable Energy Laboratory, Renewable Electricity
Futures Study, 2012, http://www.nrel.gov/analysis/re_futures/.
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renewable future and the “near emergency” nature of
the summer 2012 energy agencies’ effort illustrates
the difference between careful planning to replace
infrastructure versus eleventh-hour struggles to deal
with unplanned contingencies. The 2011 IEPR recom-
mendation that the California ISO conduct a study on
nuclear replacement was intended to acquire the infor-
mation needed to allow prudent planning for nuclear
replacement. Instead, the unforeseen contingency of
both SONGS units being out of service for a summer
forced all agencies into the near-term operational time
horizon, underscoring the need for significant improve-
ments in collective energy planning efforts.

Planning and
Procurement in the
Face of Uncertainty

In addition to the unique or critical uncertainties
affecting Southern California, there are others that
affect all of California. Many of these relate to the
preferred resources in the state’s “loading order,”
which calls for reducing energy demand through
energy efficiency and demand response programs

and meeting remaining demand first with renewable
and combined heat and power facilities followed by
clean fossil generation. Assumptions about energy
demand in the future, the amount and type of future
demand reduction from energy efficiency and demand
response programs, and the ultimate mix of renewable
technologies that will be used to meet California’s RPS
targets are some of the many variables that feed into
electricity infrastructure assessment and planning.



Table 4: Key Electricity Planning Uncertainties

Variable Uncertainty Influencing Planning Assumptions

Demand

Base demand forecast

Incremental energy efficiency

Customer-side generation (rooftop PV, CHP)

Price response from market-based tariffs

Supply

Demand response programs

OTC power plant retirement
Other power plant retirement

Conventional resource additions in the
pipeline

Utility-scale renewables needed to satisfy
2020 RPS target

Distributed generation

Supply-side CHP

Performance change for existing resources

Imports/Exports

Other

+/- 5 percent to reflect range of economic and demographic growth

Increased intensity of electricity use from process electrification

Increased electricity use and different load shapes from transportation electrification and climate
change

Impacts of programs not included in the base forecast but compatible with adopted energy efficiency
goals

“Guesstimates” of energy and peak demand reduction from programs to encourage customer adoption

Assumptions whether/when CPUC can create such tariffs given SB 695 (Kehoe, Chapter 337, Statutes
of 2009) and estimates of impacts

Range from existing program capabilities up to 10 percent of base peak demand. Estimates of
automated demand response are 0.9 GW on a hot summer day and 0.18 GW on a cold winter night;
with increased use in commercial and industrial facilities that could double to 2.07 GW and 0.421 GW,
respectively.*

Distribution of retirement dates centered on official 0TC compliance date for each steam plant
Range of assumptions for retirement of other aging power plants

Alternative scenarios using different assumptions about development milestones like signed/approved
contracts, permits, and others

Alternative scenarios of the mix of technology and locations emerging over time

Increased uncertainty of load/supply at the bulk system level as less information is available to the
system operator implies that the system operator will need to operate more conservatively or that
improved communications will be needed.

Alternative consequences for the QF settlement at the CPUC

Climate change effects including reduced efficiency of air-cooled facilities due to higher temperatures,
changes in timing and amount of hydroelectric output, and increased danger of wildfires near critical
transmission infrastructure; catastrophic outages like SONGS

Potential for fewer imports as California becomes more self-sufficient; availability of lower-cost
renewables in other parts of the Western interconnection

Effects of cap-and-trade program

|
* Watson, David S. et al, Fast Automated Demand Response to Enable the Integration of Renewable Resources, LBNL-5555-E, June 2012.

Source: California Energy Commission
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Key Uncertainties

Table 4 lists key variables and the range of planning
assumptions that might be considered in infrastruc-
ture assessments. In any planning assessment, one
of the initial steps is to develop an expected range
of values for a long list of variables. The analysis
can exhaustively evaluate the consequences of every
combination of variables or define a selected set

of scenarios with values chosen in some internally
consistent manner that may also follow a particu-
lar theme, such as a low-GHG future. The current
challenges are to determine which metrics to assess,
how to fine tune the assumptions across studies that
use these assumptions in different ways and toward
different ends, and how to better synchronize the
schedules of the various studies so there is logical
progression from one study to the next and findings
from one study can be used as input into subsequent
studies and proceedings.

After assessing a range of different possible
outcomes based on the assumptions in each scenario
in terms of cost, reliability, and other metrics, the
question is how to make an informed decision about
which and how many resources to procure. CPUC
staff identified the concept of “deliverability risk as-
sessment” in the 2008 Long-Term Procurement Plan
rulemaking that essentially balances the policy-based
goals for preferred resource development against the
threat to reliability if such goals are not achieved on
the desired time schedule.®® The Energy Commission
endorses this concept but recognizes the difficulty
of balancing these competing goals given different
missions and responsibilities.

55 California Public Utilities Commission, Energy Division Straw
Proposal on LTPP Planning Standards, R.08-02-007, Phase 1,
July 2009, p. 27.
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Other Supply Uncertainties

Operation of existing generating resources cannot be
taken for granted. Calpine’s Sutter natural-gas fired
facility near Yuba City, California, is at risk of retire-
ment due to the inadequate revenue streams currently
available for merchant plants without contracts. The
threatened closure of the facility is also contributing
to the California ISO’s efforts to seek tariff changes at
the Federal Energy Regulatory Commission that would
allow payments to “at risk” generators needed for
reliability within the next five years. This issue is the
result of basic market design issues.®

Procurement Decision-Making

The CPUC has directed investor-owned utilities to
implement programs for preferred resources. If these
programs perform as expected, most calculations of
resource addition needs indicate that total resources
will exceed the standard planning reserve margin of
1517 percent of expected peak demand many years
into the future. There are still unique requirements,
however, that cannot be satisfied even if preferred
resources are achieved at expected levels. Examples
include (1) resources needed in specific geographic
areas to satisfy local capacity needs, (2) resources
with particular operating characteristics to integrate
renewables, or (3) resources designed and operated
to stabilize the grid and alleviate transmission limita-
tions. Assessments of projected supply and demand
balances could indicate more than enough total
generating capacity but not enough resources to meet
one or more of these specialized needs. In addition,
although there is general conceptual agreement about
the need for flexible generating resources, there is no

56 California ISO, Flexible Capacity Procurement Phase I: Risk of
Retirement, September 5, 2012, p. 12. See http://www.caiso.
com/Documents/SecondRevisedDraftFinalProposal-Flexible-
CapacityProcurement.pdf.



concurrence regarding amounts or specific perfor-
mance characteristics. Procurement may need to be
targeted toward resources with specific performance
require-ments, such as highly flexible combined cycle
and combustion turbines.

Although all generation project development
timelines — from planning studies to an operational
facility — are lengthy, there are important differences
in the amount of time needed, depending on whether
permitting activities precede or follow approval of a
contract (Figure 4).

The overall project development timeline is
significantly reduced if a project developer chooses
a path where permitting precedes contract approval
and is able to obtain a permit in time to submit a
bid into the request for offer (RFO) process, with
construction beginning two years earlier in Version B
than in Version A.5” Some of the steps in each path
could be expedited to move more quickly if developers
uniformly followed one path or another, but in reality
developers use both paths. Because it is unlikely that
developers could be required to exclusively use one
path or the other, there is a considerable range in the
amount of lead time from RFO announcement to on-
line generation, depending on the success of projects
already in the permitting steps. Repowering projects
creates additional complications, especially when
the existing capacity must be on-line even while new
capacity is being developed within the overall facility
footprint.%® In addition, projects can easily require

57 InVersion B of the chart, a project would need to have
submitted an Application for Certification to the Energy Com-
mission by the fourth quarter of 2011 and obtained a permit
within an average of 18 months to have a completed permit
when bidding into an 10U RFO initiated in the second quarter
of 2013.

58 For example, in its generator implementation plans submitted
to the SWRCB, AES requests that it be allowed to split compli-
ance dates into unit-specific groups reflecting phased repower-
ing on its geographically constrained sites. For Alamitos, AES
proposed three phases: 2020, 2022, and 2024. Even for the
smaller facilities of Redondo Beach and Huntington Beach, AES
proposed two phases with four or more years between phases.
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even more time to achieve commercial operation, and
particularly controversial projects may ultimately have
to be abandoned.

As a result of extensive multiagency coordination
in the development by the SWRCB of the OTC policy,
it is unlikely that reliability will be threatened when
infrastructure needed to enable OTC compliance falls
behind schedule.’ If there is not enough replacement
capacity on-line to allow for the timely retirement of
OTC plants in Southern California, the energy agen-
cies can petition the SWRCB to allow existing units
to operate beyond their current compliance deadlines
until replacement infrastructure is operational.

At the June 22, 2012, forum, the California ISO
highlighted the need to examine transmission system
upgrades in the urbanized Los Angeles area, which
was echoed in written comments submitted by Pacific
Gas and Electric Company (PG&E) and SCE.5 There
has been little attention paid to potential transmis-
sion upgrades within load centers that could reduce
local capacity requirements. Reducing local capacity
requirements could increase the flexibility to put
additional generating capacity in areas with less
disruption. It would also reduce the potential for
market power than can occur when limited numbers
of existing power plant owners can respond to utility
procurement opportunities. Creating alternative trans-
mission routes would also lessen the vulnerability of
transmission lines to fires, which may increase in the
future as a result of climate change-induced weather

59 State Water Resources Control Board, Resolution No. 2011-

0033, July 19, 2011, p. 000441, Sections 1H and 11. http://
www.waterboards.ca.gov/board_decisions/adopted_orders/
resolutions/2011/rs2011_0033att.pdf.

60 Comments of PG&E on Electricity Infrastructure Issues in
California, July 13, 2012, page 5; comments by SCE on Lead
Commissioner Workshop on Electricity Infrastructure Issues in
California, July 13, 2012, Appendix: Response to Question 3.



Figure 4: Generation Project Development Timeline
Version A: Permitting Follows Contract Approval
2011 2012 2013 2014 2015 2016 2017 2018
Planning Studies by IS0, CEC and Others
Long-Term Procurement Proceeding
Request for Offer Design
Request for Offer Responses, Selection, Contracting
Procurement Approval
Interconnection and Permit Preparation
Permitting

Construction

Version B: Permitting Precedes Contract Approval

2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Steps 1234(1234/1234(1234|1234/1234/1234[12334

Planning Studies by IS0, CEC and Others

Long-Term Procurement Proceeding

Request for Offer Design

Request for Offer Responses, Selection, Contracting
Procurement Approval

Interconnection and Permit Preparation

Permitting

Construction

Source: California Energy Commission
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patterns.®! However, given the complexity of transmis-
sion permitting, the timeline for major projects can be
much longer than generation projects, with SCE as-
suming eight years for even relatively minor projects.

Recommendations

Although the June 22 forum largely confirmed the di-
rections already established by current studies, some
new issues did surface. Testimony at the forum and
subsequent events highlight the importance of SONGS
and the need to examine how to maintain a reliable
system without one or both SONGS units in both the
near and long term. Recommendations are provided
below; many of these infrastructure challenges and
opportunities as they relate to renewable energy are
also discussed further in Chapter 5.

= (Contingency Planning for San Onofre Nuclear
Generation Station Outage in the Summers of 2013
and 2014: Concurrent with release of this report,
the energy agencies will have completed a summer
2013/2014 assessment and will be taking actions
accordingly. The Energy Commission will participate
in assessments of years 2013 and 2014 and in the
development and implementation of mitigation mea-
sures to maximize reliability.

® (CPUC Investigation of SONGS Outage: At the
beginning of November 2012, the CPUC initiated an
investigation under Public Utilities Code Section 455.5
regarding whether SONGS is “used and useful.” The
Energy Commission will participate in the CPUC’s
investigation.

61 California Natural Resources Agency and California Energy
Commission, Our Changing Climate 2012 — Vulnerability & Ad-
aptation to the Increasing Risks From Climate Change in Cali-
fornia, July 2012, http://www.energy.ca.gov/2012publications/
CEC-500-2012-007/CEC-500-2012-007.pdf.
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® | ong-Term Analyses of SONGS and Diablo Canyon
Replacement: The California ISO’s nuclear facility
reliability study will consider the impact of extended
nuclear outages on transmission system reliability.
The Energy Commission staff and CPUC’s Energy Divi-
sion have submitted comments to the California ISO
on its draft study plan, and the California ISO plans to
submit a report to the Energy Commission’s 2013 IEPR
proceeding and to the appropriate CPUC proceedings.
By itself, a reliability study is insufficient to under-
stand the alternatives to the long-standing presump-
tion that the nuclear facilities will continue producing
power until their current licenses expire. Other studies
are needed to assess factors beyond grid reliability,
including asset valuations, environmental impacts of
GHG emissions, AB 32 compliance, flexible generation
requirements, planning reserve margins, rate im-
pacts, and gas system impacts. The California ISO's
assessment should be reviewed in the 2013 IEPR
proceeding, along with any credible nuclear replace-
ment studies, as input for policy decisions concerning
reserves needed to address nuclear facility outages
and the amount, type, and costs of infrastructure to
replace these facilities. As soon as the assessment is
received, the Energy Commission will conduct a public
workshop to review the assessment and frame further
discussion for the 2013 IEPR proceeding.

® Refresh of OTC and Air Emissions Issues: The
analysis of replacement for OTC facilities undertaken
by the California ISO with input from the CPUC and
Energy Commission, and the compliance plans of spe-
cific generators submitted to the SWRCB in April 2011,
presume that SCAQMD’s Rule 1304(a)(2) can be relied
upon to the full level of existing OTC capacity. Both
0TC and AB 1318 assessments rely upon studies that
assumed both units of San Onofre are operating. The
California 1SO’s nuclear replacement study will reveal
much about what is needed to replace that facility
while assuring reliability.



The proposed ARB process to complete the AB
1318 project should provide an opportunity for this
topic to be fully discussed, options to be considered,
and follow-up activities to be identified. At a minimum,
the 2013 IEPR proceeding should track this topic and,
if appropriate, the Energy Commission should promote
additional analyses and implementation efforts.

Additional refreshed assessments will be needed
to examine OTC compliance schedules and the volume
of fossil power plants that must be located in the
SCAB in light of SONGS replacement studies. These
studies should be undertaken by the California ISO in
early 2013, and the Energy Commission should con-
tinue to provide technical support as it has in the past.

Energy Commission staff will provide support to
SWRCB's Statewide Advisory Committee on Cooling
Water Intake Structures to help develop recommenda-
tions to the SWRCB for compliance date changes for
OTC facilities by March 31, 2013.

® Targeted Procurement Decision in 2012: Since the
0TC assessments and the foundational analyses to be
integrated into AB 1318 all show some need for local
capacity area resource additions even without the San
Onofre issues, it makes sense for the CPUC to proceed
with its plans to provide procurement authorization to
SCE and SDG&E despite uncertainty about the reliabil-
ity consequences of the SONGS shutdown. Failing to
do so risks either failing to satisfy reliability standards
or inducing SWRCB to delay OTC compliance dates for
some Southern California OTC facilities. Two proposed
decisions related to A.11-05-023% at the CPUC have
been issued and are awaiting consideration, one that
rejects the Pio Pico, Quail Brush, and Escondido power
purchase agreements and one that authorizes only the
Escondido power purchase agreement. Both proposed
decisions would authorize local capacity procurement

62 California Public Utilities Commission, Application of San
Diego Gas & Electric Company (U 902 E) for Authority to
Enter into Purchase Power Tolling Agreements with Escondido
Energy Center, Pio Pico Energy Center, and Quail Brush Power.
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but require SDG&E to refile with different specific
projects. In R.12-03-014 (the 2012 LTPP rulemaking)

a proposed decision would authorize SCE to procure
1,215 MW — 1,490 MW of conventional gas-fired ca-
pacity and additional amounts of preferred generating
resources for local capacity purposes. Neither proceed-
ing incorporated into its procurement authorization any
increase in need due to the shutdown of SONGS units
should the shutdown prove to be permanent. The CPUC
should find a procedural mechanism to authorize both
SDG&E and SCE to procure replacement capacity that
would be operational in a timely manner.

® formal Capacity Planning Assessments: In CPUC
D.10-06-018, the CPUC decided to continue the
resource adequacy program’s reliance on bilateral
contracting for capacity rather than adopting a policy
for a centralized capacity auction mechanism by the
California 1S0.53 On the question of whether a central
capacity market would address the actual issues
expected in the future, the CPUC raised key concerns
about local capacity requirements and specialized
renewable integration resources.®* Further, the CPUC,
Energy Commission, and California ISO needed to
improve coordination among their electricity planning
processes. Recent reports of low market clearing
prices and low capacity factors for gas plants, the
Sutter situation, and other evidence suggest that
California’s market design is incomplete. To provide

63 Bilateral contracts are contracts negotiated between two par-

ties with customized terms and conditions that are mutually
acceptable, whereas a centralized market sets the price for all
market participants based on matching of supply and demand
for a uniform product that may not fully satisfy the needs of
all participants.

64 California Public Utilities Commission, D.10-06-018, p. 60:
“While a centralized auction approach may be well-suited to

achieving system reliability, it is less clear that this is true
for satisfying local capacity across multiple capacity areas.
Moreover, it is not necessarily the most effective way to
develop and trade specialized capacity in order to both meet
the State’s environmental goals of and satisfy the CAISO’s
operational needs.”



the flexible capacity in the amounts and with the
characteristics the California ISO believes are needed,
the California ISO is proposing that the CPUC modify
its resource adequacy program to shift to a multiyear
forward obligation and that the market better reflect
the distinction between the value of different opera-
tional capabilities.

Recognizing that developing a formal multiyear
forward capacity or capabilities market is very
complex and will require several years to put in place,
the California ISO has proposed to eliminate “risk of
retirement” by providing compensation to exist-
ing generators that the California ISO judges to be
required in a future year but that have no contract in
the near future.

The Energy Commission will continue to work
with the CPUC and the California ISO to improve
coordination among the electricity planning processes
in California, particularly the hand-offs across these
processes. The three agencies should work to not only
maintain the good working relationships demon-
strated in the San Onofre responses, but to further
enhance them.

The CPUC should consider either opening a new
proceeding or using the existing resource adequacy
rulemaking to evaluate allowing utilities to participate
in a forward procurement mechanism. Such a mecha-
nism could be developed by either the CPUC or the
California ISO with stakeholder input with the goal of
developing consensus on possible solutions, followed
by evaluation of appropriate institutional roles.
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CHAPTER §



California’s Renewables

Portfolio Standard (RPS) was established in 2002 with the goal
of diversifying the electricity system and reducing growing depen-
dence on natural gas. The current RPS target calls for increasing
the amount of renewable electricity in the state’s power mix to 33
percent by 2020. To support the RPS target, Governor Brown's Clean
Energy Jobs Plan called for adding 20,000 megawatts (MW) of new
renewable capacity by 2020, including 8,000 MW of large-scale
wind, solar, and geothermal resources and 12,000 MW of localized
renewable generation close to consumer loads and transmission and
distribution lines.®
This Renewable Action Plan responds to direction in Governor
Brown’s plan for the Energy Commission to prepare a plan to
“expedite permitting of the highest priority [renewable] generation
and transmission projects.” The intent was to support investments
in renewable energy that will create new jobs and businesses, in-
crease energy independence, and protect public health. The Renew-
able Action Plan builds on the Renewable Power in California: Status
and Issues report, which was published under the 2011 Integrated
Energy Policy Report (IEPR) proceeding. That report discussed chal-
lenges that will affect the amount of renewable capacity ultimately

65 http://www.jerrybrown.org/Clean_Energy.
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developed, described past and current efforts to ad-
dress those challenges, and identified five overarch-
ing strategies as the basis for future action. These
strategies included:

™ Prioritizing geographic areas for renewable
development.

™ Fyaluating costs and benefits of renewable
projects.

® Minimizing interconnection and integration costs
and time.

= Promoting incentives for projects that create
in-state jobs and economic benefits.

™ Promoting and coordinating existing financing
and incentive programs for critical stages in the
renewable development continuum.

During the 2012 IEPR Update proceeding, Energy
Commission staff developed a set of recommended
actions related to each of these strategies based
on discussions in public workshops and comments
submitted by stakeholders from various communities,
industries, and state and local agencies throughout
California.

The following sections provide recommendations
for each of the five strategies and for monitoring
and reporting progress in the future. The section for
each strategy includes a discussion of the challenges
addressed by the recommendations and suggests
actions, implementation steps, and timelines for each
recommendation. Each recommendation also identi-
fies the lead agency or agencies that will be respon-
sible for working with supporting agencies to:

= (reate a plan for moving each action forward.

66 Summaries of Renewable Action Plan workshops are provided
in the Appendix beginning on page A-1.
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® (oordinate assignment of tasks needed to com-
plete the action.

® Develop timelines for completion of tasks.

® [stablish communication between agencies to
monitor status, report on progress and timelines,
raise issues needing resolution, resolve conflicts, and
recommend revisions to actions as needed based on
future market or regulatory changes.

Strategy 1: dentify
Preferred Geographic
Areas for Renewable
Development

Identify and prioritize geographic areas in the state
for both renewable utility-scale and distributed
generation development. Priority areas should have
high levels of renewable resources, be located where
development will have the least environmental impact,
and be close to planned, existing, or approved trans-
mission or distribution infrastructure. Prioritization
should also include increasing efforts between state
and local agencies to coordinate local land-use plan-
ning and zoning decisions that ease the siting and
permitting of renewable energy-related infrastructure.

Challenges and Opportunities

= The location of a utility or distributed generation
renewable energy project can have a significant effect
(negative or positive) on the cost and speed of both
utility interconnection and local government permit-
ting processes. Unfortunately, most renewable project
developers will not know the nature of the effect until



after they have invested time and money due to a
lack of baseline environmental data and the lack of a
local comprehensive land-use planning process or a
transparent distribution planning process.

® Piecemeal siting of renewable projects makes it
difficult to anticipate or evaluate cumulative environ-
mental, electrical system, and other consequences of
development. A more comprehensive planning process
will help provide effective protection and conservation
of sensitive habitats and key agricultural areas as
well as potential system upgrade needs, for example,
while allowing for the appropriate development of
renewable energy projects.

® | ocal governments typically have permitting
authority for many types of renewable projects, and
some have expressed interest in creating land-use
plans to promote renewable energy development.
Although Kern County and a handful of other local
governments have developed land-use plans for re-
newable energy, many local governments do not have
the data and resources to develop land-use plans that
aid renewable energy development.

= tility distribution planning and local government
land-use planning are not coordinated to plan for fu-
ture growth in electricity demand (load). For example,
a utility can pull local government planning permits
for new residential, commercial, or industrial develop-
ment and plan new or upgraded distribution systems
to accommodate anticipated load growth. Distribution
planning, however, occurs for new supply (generation)
on a case-by-case basis through an onerous and
uncoordinated distribution interconnection process.
Developing renewable energy zones would provide
utilities with increased certainty about where new
generation projects will be built.

® Transparent utility system and land-use informa-
tion is needed to improve coordination of utility sys-
tem and land-use planning. A wealth of utility system
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data is currently available but is not centrally located
and can be difficult to find. Utility system data gaps
and availability need to be addressed while avoiding
creation of duplicative reporting processes.

Recommendations

1. Incorporate Distributed Renewable Energy
Development Zones Into Local Planning
Processes

Preferred renewable distributed generation (DG)
development zones should be identified and incorpo-
rated into utility distribution system investment plans
and local government planning processes. Zones
should prioritize development within the existing

built environment followed by development on lands
with negligible environmental or habitat value (for
example, marginal or salinity-impacted agricultural
land). Priority should also be on areas near existing or
planned electric system infrastructure, particularly in
areas where DG could be beneficial to the electricity
system, and recognize that land use implications vary
depending on the size and type of the DG facility. The
effort should build on experience gained during the
Renewable Energy Transmission Initiative (RETI) pro-
cess, the Desert Renewable Energy Conservation Plan
(DRECP), and Renewable Auction Mechanism map-
ping activities, and include a pilot project within each
utility to evaluate diverse geographic areas. SCE’s
study assessing the impacts of increasing deploy-
ment of local energy resources into its distribution
system® should also be considered when developing
a method to identify DG development zones. Identify-
ing DG zones will be an iterative process as new DG
development within identified zones may prompt the
need to for reassessment. The aim is to develop a
process that can be replicated by local jurisdictions

67 Southern California Edison, The Impact of Localized Energy
Resources on Southern California Edison’s Transmission and
Distribution System, May 2012.



throughout California to analyze the suitability of
areas for DG and place priority on developing those
areas. This supports the overall goal of cost effec-
tively maximizing the benefits of renewable DG.

Actions/Implementation Steps:

® The Energy Commission and the California Public
Utilities Commission (CPUC) should work with each
investor-owned utility to establish pilot working
groups to (1) create maps identifying DG renewable
energy development zones and (2) demonstrate how
improved coordination between utility infrastructure
planning and land-use planning can build markets
that better support high penetrations of renewable
DG. The pilot effort should represent diverse built and
geographic environments and incorporate relevant
work already completed or in progress. Where pos-
sible, the DG zones should target areas where system
upgrades and modernization are anticipated, and

could allow for increased penetration of DG resources.

Interested publicly owned utilities are also encour-
aged to work with the Energy Commission to identify
DG renewable energy development zones in their
service areas.

® The CPUC should require that in future general
rate cases utilities provide cost and benefit analysis
of investments being requested to accommodate DG
resources in each DG zone. Approved DG investments
should be communicated to local governments to
inform land use decisions, and the energy agencies
should recognize these areas in the CPUC’s Long-
Term Procurement Plan proceeding, the California
ISO’s Transmission Planning Process, and the RPS
procurement process. The analysis should be in a
stand-alone document that is readily available for
public review.
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® The Energy Commission will coordinate with the
CPUC, utilities, and interested local jurisdictions in
each pilot effort to develop renewable energy overlay
maps that can be used by local planners. The Energy
Commission will lead the following actions to develop
the maps:

=  |dentify preferred development zones

with minimal environmental or habitat value,
located in or near load centers and near existing
or planned electric system infrastructure, and
with minimal permitting and interconnection
costs. Land-use types considered for inclusion
in development zones within each pilot program
area will vary from urban to suburban and from
rural to industrial.

=  (onsider areas of high unemployment and
communities that are disproportionately burdened
by environmental pollutants. Consider using the
California Communities Environmental Health
Screening Tool (CalEnviroScreen) that is under
development at the California Environmental
Protection Agency (Cal/EPA) and uses existing
environmental, health, and socioeconomic data to
compare the cumulative impacts of environmen-
tal pollution on the state’s communities.®

=  Establish an effective and transparent pro-
cess for identifying preferred development zones
that can be replicated throughout the state.

=  Determine data needs for identifying
renewable distributed generation zones. This
includes data related to land use and the environ-
ment, utility interconnection/infrastructure, and
economic/workforce development.

68 For further information, see http://oehha.ca.gov/ej/

cipa073012.html.



=  FEvaluate the effectiveness of zones to expe-
dite development and reduce costs by monitoring
the permitting, interconnection, and construction
of renewable DG projects in each zone. From this
analysis, lessons learned can be applied to the
development of subsequent DG zones.

=  (Consider the zones in the ongoing analysis
and updates of regional soft targets for deploying
DG. These soft targets break down the overall
12,000 MW DG target into county-specific goals.

=  |ncorporate the results of the Energy Com-
mission’s disaggregated demand forecasts into
development of DG zones.®

® The state may consider, as appropriate, develop-
ing incentives (financial and nonfinancial) or revising
existing incentives (financial and nonfinancial) to
encourage development in DG zones.

® Support the Governor’s Office of Planning and
Research (OPR) drafting of guidelines for developing
local government general plan elements (implementa-
tion of Government Code Section 65040.2) related to
renewable energy, which OPR plans to include in the
2013 General Plan Guidelines.

® (PR, in coordination with the Energy Commission,
should work with DG stakeholders to develop a best
practices manual for local governments and develop-
ers to advise planning, permitting, and development
of DG and related infrastructure. The manual should
describe strategies — including health and safety con-
siderations — for integrating a variety of DG renewable
technologies into land-use plans, zoning codes, and
building codes.

69 For further information on the disaggregated demand fore-
cast, see Strategy 3.
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Lead: Regional/local governments, OPR, CPUC, and
Energy Commission.

Date Complete: By the end of 2014.

2. ldentify Renewable Energy Development
Zones
Renewable energy overlay zones that identify
preferred areas for all sizes and technology types of
renewable energy projects should be developed in
coordination with local governments and incorporated
into local planning processes. This is a higher-level
mapping effort to identify areas suitable for renew-
able development from both land use/environmental
and utility system perspectives than discussed in
Recommendation 1 (Incorporate Distributed Renew-
able Energy Development Zones Into Local Planning
Processes). Recommendation 1 establishes a process
to identify the best places to install DG that can be
replicated elsewhere in California and would likely
focus initially on relatively small areas, potentially
within renewable energy development zones.
Renewable energy development zones should pri-
oritize development within the existing built environ-
ment followed by lands with negligible environmental
or habitat value (for example, marginal or salinity-
impacted agricultural land) and that are in areas near
existing or planned electric system infrastructure.
The zones should build on the “smart-from-the-start”
approach to encourage siting of renewable projects in
low-conflict areas and impaired agricultural lands as
a strategy to accelerate renewable development and
protect vital natural resources.”® The zones should
include consideration of the effects of development
on the environment and electrical system, includ-
ing development of the transmission and distribu-
tion systems, areas with high unemployment, and

70 Defenders of Wildlife, Smart from the Start, Responsible
Renewable Energy Development in the Southern San Joaquin
Valley, http://www.defenders.org/sites/default/files/publica-
tions/smartfromthestartreport12_print.pdf.



disadvantaged communities that are identified by Cal/
EPA as required by Senate Bill 535 (De Ledn, Chapter
830, Statutes of 2012).”* Zones should also include
consideration of increased penetration of electric
vehicles (EV) and the development of required EV
infrastructure. The effort should build on experience
gained during RETI and the DRECP and initially focus
on the Central Valley. The Central Valley is experienc-
ing a high volume of permitting and interconnec-

tion requests, primarily from PV projects that pose
significant land use and environmental challenges, as
well as electric system challenges caused by circuits
that were originally designed to serve minimal rural
loads. This is also an area that has experienced
widespread economic disadvantages. Additionally, the
Central Valley provides an opportunity to capitalize on
repurposing retired agricultural lands, such as lands
in Westlands Water District, for renewable energy
development. The Renewable Energy Development
zones should be developed in coordination with the DG
zones in Recommendation 1 (Incorporate Distributed
Renewable Energy Development Zones into Local Plan-
ning Processes).

Actions/Implementation Steps:

® The Energy Commission will coordinate with utili-
ties and interested local jurisdictions to create and
identify renewable energy overlay maps that cities
and counties can easily include in their comprehen-
sive plans and utilities in their infrastructure plans.
The Energy Commission will lead the following actions
using the best available science to develop the neces-
sary elements of overlay maps:

71 Senate Bill 535 requires the Cal/EPA to identify disadvan-
taged communities, “... based on geographic, socioeconomic,
public health, and environmental hazard criteria, and may
include, but are not limited to, either of the following: (a)
Areas disproportionately affected by environmental pollution
and other hazards that can lead to negative public health
effects, exposure, or environmental degradation. (b) Areas
with concentrations of people that are of low income, high
unemployment, low levels of homeownership, high rent burden,
sensitive populations, or low levels of educational attainment.
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= |dentify data and other resources needed to
map renewable energy development zones.

=  Collaborate with the United States Environ-
mental Protection Agency (U.S. EPA) and the Cal/
EPA to incorporate RE-powering America’s Land
sites (for example, brownfield and other contami-
nated lands) into overlay maps.”?

=  (Collaborate with the Department of Conser-
vation Farmland Mapping and Monitoring Program
to identify areas with site characteristics that
meet the criteria of Senate Bill 618 (Wolk, Chapter
596, Statutes of 2011) that would be suitable for
renewable energy development.

=  (ollaborate with Cal/EPA on using CalEn-
viroScreen,